Chuyén dé vat Iy 12 -1-

GV : Doan Van luong

CHUYEN DE: DAO PQONG CO LUYEN THI PH-CP
A. TOM TAT LY THUYET

1/ DAO PONG PIEU HOA
1. Dao dpng diéu hoa

+ Dao dong diéu hoa 1a dao dong trong do li @9 cua vat 1a mot ham cosin (hay sin) cta thoi gian.

+ Phuong trinh dao dong: X = Acos(ot + @).

+ Piém P dao dong diéu hoa trén mot doan théng ludn c6 thé dugce coi 13 hinh chiéu cua mot diém M chuyén dong

tron déu trén dudng tron c6 duong kinh 1a doan thang do.

2. Cdc dai lwong diic trung ciia dao dpng diéu hoa: Trong phuong trinh x = Acos(wt + @) thi:
Cac dai lwong dic trung | Y nghia DPon vi
A bién do dao dong; Xmax = A >0 m, cm, mm
(ot + @) pha ctia dao dong tai thoi diém t (S) Rad; hay do
@ pha ban dau cta dao dong, rad
® tan s6 goc cua dao dong diéu hoa rad/s.
T Chu ki T cta dao dong diéu hoa 1a khoang thoi gian dé thuc | s ( gidy)
: 5 2 t
hién mdt dao dong toan phan :T = o
o N .
f Tan s6 f cia dao dong diéu hoa la s6 dao dong toan phan thuc | Hz ( Héc) hay 1/s
1

hién duoc trong mot gidy . f = =
Lién hé gitra o, T va f: 2r

W= T = 2nf;

Bién do A va pha ban dau ¢ phu thudc vao cach kich thich ban dau lam cho hé dao déng,
Tan s6 goc o (chu ki T, tan so f) chi phu thudc vao cau tao cua hé dao dong.
3. Moi lién hé giiva li dj , vdn toc va gia toc cua vt dao dong diéu hoa.

Dai lwong | Biéu thirc So sanh, lién hé
Ly do X = Acos(ot + @): 1a nghiém cua phuong trinh : | Li d0 cua vat dao dong di€u hoa bién thién dicu
X’ +ox=01a phuong trinh dong luc hoc cia hoa cine fin s6 nh 3 pha b Vi L.
dao déng didu hoa. 0a cung tan sO nhung tré pha hon 2 s0 Vo1 véi
Xmax = A van tdc.
Van toc V=X =-oAsin(ot + @) -Vén toc cua vat dao dong di€u hoa bién thién dicu
T s A A . T fe g
v= mAcos(ot + ¢ + E) hoa cung tan s6 nhung sém pha hon 5 $0 vOi voi
-Vi tri bién (x =+ A), v=0. li d@-_ ) . .
-Vi tri cAn bang (x = 0), [v| = Vimax = ®A. - Khi vat di tur vi tri bién vé vi tri can bang thi van
toc c6 do lon tang dan, khi vat di tur vi tri cn bang
VE bién thi van toc c6 do lon giam dan.
Gia toc a=v' =x"=- coZAcos(cot + @) -Gia toc cua vat dao dong dicu hoa bién thién diéu
a= - X hoa cung tan s6 nhung ngugc pha véi li d§ X(som
Véc to gia tdc cua vat dao dong diéu hoa ludn h T i van 6
huong vé vi tri can bing, ¢6 d 16n ti 1§ voi do | PN 7 SO Vo1 vantoc v).
16n cua 1i do. Khi VAt di tor Vi tri can bing dén vi tri bién. a
- O bién (x =+ A), gia toc c6 d6 16n cuc dai: "R va 1 u Vla i can anﬁg envitn Ie‘n’ a
Amax = O°A. nguoc chieu véi v (vat chuyén dong cham dan)
- O vi tri can bang (x = 0), gia toc bang 0. -Khi vt di tir vi tri bién dén vi tri can bang, a cuing
chiéu v&i v (vat chuyén dong nhanh dan).
Luckéove |F=ma=-kx . . |-Chuyéndong nhanhdan:av>0, F 1V ;
Luc tac dung 1én vat dao dong diéu hoa :ludn
huéng vé vi tri can bang, goi la luc kéo vé (hoi | _ Chuyén dong cham din a.v<0 , EMN v
phuc).
Frmax = KA = . A
mex (F 1a hop luc tac dung I1én vat)
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Chuyén dé vat Iy 12 -2- GV : Doan Van luwong
4.H¢ thive dpc lap doi véi thoi gian -
B o . X2 V2
+Giira toa do va van toc: azt 27— 1
v v v v
2 2 Vv
— 2_V — 2 v =+ «’ 2 _x? =
X==,/A —E A=,[X +E \' Tw A X w AZ—XZ
+Giira gia toc va van toc:
2 2 2 2 2
\Y a \Y a
ﬁ_'_ﬁ:l Hay A2:—2+—4 & szwz.A2—+a—2 & a2:w4.A2_a)2.V2
oA oA O o w
11/ CON LAC LO XO:

1.Mo ta: Con lic 16 xo gdm mét 16 xo c6 d6 cung k, khoi luqng khong dang ké, mot ddu gin ¢ dinh, dau kia gin voi
vat nang khoi lugng m dugc dit theo phuong ngang hodc treo thang ding.

2.Phwong trinh dao dong: X = Acos(wt + ¢); voi: © = \/E :
m

1 [k

LA A, N m. x x
3. Chu ki, tan so cua con lac lo xo: T = 2711/— (tan so . =
k 27 \m

4. Ning lwong ciia con lic 1o xo:

+ Pong nang: |W, = % mv® = % ma* A%sin’ (et + @) = Wsin® (ot + @)

+Thé nang:  |W, = % M’ X* = % ma’ A*cos’ (wt + @) = Wco s’ (wt + @)
< 1 2 1 2 A2 M A
+Co nang : W=Wd+V\/t=§kA =§ma)A = hang so.

bong nang, thé nang cua vat dao dong diéu hoa bién thién tudn hoan véi tan sb géc o’ =2, tan s6 £ = 2f, chu ki T’
T
5
+A
n+

V=1twA n
Qn+l

Mt sb gia tri dic biét ciia x, v, a, Wt va Wd nhu sau:

X =

[HEN

5. Quan h¢ giita dpng nang va thé ning: Khi W, = nW, =

Lydox |-A A3 | A2 | A 0 A A2 | A3 A
2 | 2 2 2 2 2
Vantéc | Q 1 OA 1 0
NI —oA ﬁa)A ﬁa)A ﬁa)A ﬁ(oA —oA
, 2 2 2 2 2

Theé ning Lo [ 423 Lol 10l |0 Ll |l 103 ) kA
Wt 2 2 412 202 4 25 4 |2 ' 2
Dong 19 Tl L L D 3 P L | L3 [ e 2 L 110
nang Wd 2 4 |2 4 2
So sanh: Wtmax | Wt=3Wd | Wt=Wd | Wd=3Wt | Wdmax Wd=3Wt Wit=Wd | Wt=3Wd Witmax
Wt va Wd
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111/ CON LAC DON:
1.M6 td: Con lic don gém mot vat ndng treo vao soi day khong gian, vat ndng kich thuée khong déng ké so v6i chiéu
dai soi day, soi day khoi lugng khong dang ké so vai khoi lugng ctia vat nang.

2 1 o 1 |g

N I sz
2.Tan so goc: |- |8,  +Chuky:|T =—=2x1 |—| +Tanso: |f ==—=—=— |+
I 0] g T 27 27\

Diéu kién dao dong diéu hoa: Bo qua ma sat, e can va op<< 1 rad hay Sy << |

. : s
3. Lwe héi phuc|F =—-mgsina = -mga =-mg 7= —mw’s

Luwu y: + V6i con 15:10 don luc h(;)i‘ phuc ti 1€ thuan voi khéi luqng.’
+ Véi con lac 16 xo luc hoi phuc khong phu thude vao khoi lugng.

4. Phwong trinh dao dpng:(khi o <10°):
s = Spcos(mt + @) hodc a = aecos(wt + @) véis=al, So= agl
= v=5"=-Ssin(ot + ¢) = -olasin(wt + ¢)
=a=v =-0°Secos(ot + ¢) = -o’lagcos(ot + ¢) = -o’s = -o’al
Lwu y: Sg dong vai tro nhu A con s dong vai tro nhu x

5. H¢ thirc djc lip:
*la = -’s = -cozal‘

v
*|S2 =8 + (=Y
w

2 2

Vv \"

o=’ +—5=a’+—
@l

6. Ning lwong ciia con lic don

1
+ DPdng nang : Wy = — mv2.
2
. 1
+ Thé ning: W, =mgl(1 - cosa) = > mgla? (o < 10° a (rad)).

1
+Conang: W =W;+W;=mgl(1 - cosay) = > mgl(xg .

+ Co ning cta con lic don dugc bao toan néu bo qua ma sat.
. 0 . 1l o, 1Img, 1 R TR
+ Co nidng (a < 10°, o (rad)): W—Emw S; _EI_SO —Emgloz0 —Ema)l o,

+ Ti 1¢ gitta W, va W, = tim li d§ ciia vit (hodc géc léch so voi phwong thing dieng), vin toc tai vi tri do,
thoi diém vdt co diéu kién nhw trén:
Gia st W;= n.W; Tim li 6 (hodc goc 1é&ch) : Do W =W, + W, =W =n.W, + W, = (n +1)W,;

m ZS?_ 2o2
= @ S :(n+1)ma)s :s:i‘/iso hayaziwfiao
2 2 n+1 n+1

Van tée : tir W =W, +W, =2W, +W, =[”_+1)Wd W, = w
n n

2
MW Ny |syey |2V
2 n+l (n+)m

2

e - \"
hodc dung phuong trinh doc 1ap véi thoi gian Sg' =5+ — => V=10, fsj —s?
[

Tim thoi diém vat c6 tinh chit nhu trén: 1ap phuong trinh dao dong, thay li d6 hodc van toc da tinh ¢ trén vao = t

7. Tai ciing mét noi con lic don chiéu dai I, c6 chu ky Ty, con lic don chiéu dai I, ¢é chu ky T, thi:
+Con lic don chidu dai l; + I, ¢6 chu ky la: T?=T2+T;
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Chuyén dé vat Iy 12 -4 - GV : Doan Van luwong

+Con lic don chiéu dai l; - I, (I;>1,) ¢6 chu ky la: [T? =T -T;

8. Khi con lic don dao déng véi ap bt ky.
a/ Co nang: M = mg|(1-0050c0)|.
b/Van tdc : v =/2gl(cosa — cosa, )
¢/Luc cang cta soi day: [T = mg(3cosa — 2coso)
Luu y: - Cac cong thirc nay ap dung dung cho ca khi o c6 gia tri 16n
- Khi con lac don dao dong diéu hoa (o, << 1rad) thi:

1
—Emglao, V2 =gl —a?)|(da co & trén)

To =mg(1+ ag —gaz)

9. Con liic don cé chu ky ditng T ¢ dp cao hy, nhiét @é t.. Khi dwa t6i @ cao hy, nhiét dj t, thi ta co:
AT _Ah N alt
T R 2
Véi R = 6400km la bén kinh Trai Dat, con « 1a hé s6 no dai clia thanh con lic.

10. Con lic don c6 chu kyp diing T 6 dp siu dy, nhiét @ t,. Khi dwa t6i dé sau do, nhiét dé t, thi ta co:
AT Ad Ad oAt aAt
T 2R 2
Luu ¥: * Néu AT > 0 thi ddng hd chay cham (d6ng ho dém gidy sir dung con lic don)
* Néu AT < 0 thi dong hd chay nhanh
* Néu AT = 0 thi dong hd chay dung

* Thoi gian chay sai mdi ngay (24h = 86400s): 0 = |AT—T|864OO(5)
11. Khi con lic don chiu thém tic dung ciia lwc phu Khac khéong déi ngoai trong lic

N
Néu ngoai trong luc ra, con lac don con chiu thém mot luc F khong doi khac (luc dién trudng, luc quan tinh, luc
- — — - -
day Acsimet, ...), thi trong luc biéu kién tac dung 1én vat s la: P' = P + F | gia toc roi ty do biéu kién la: g' = g +
F I
F .
— . Khi d6 chu ki dao dong ctia con lac don la: T’ =2n_|— .
m g
Luc phu khong d6i thuong la:
a/ Lwc quan tinh: F=-ma,do16nF =ma ( FT é)
Luru y: + Chuyén dong nhanh dan déu aTtv (\7 6 huéng chuyén dong)
+ Chuyén dong cham din déu a T v
b/ Luc dién truong: E:qE,d(}l(’mF= IgE (Néuq>0= ETTE;cénnéuq<O: I_fTwLE)
¢/ Lue day Acsimét’: Fa=DVg (E ludng thing dung huéng 1én)
Trong do: D la khc”)i’hrqng riéng cua chat long hay chat khi.
g la gia toc roi tu do.
V 1a thé tich ctia phan vét chim trong chat 16ng hay chat khi do.

Khidé: P'=P+F goi la trong luc hiéu dung hay trong lic biéu kién (c6 vai trd nhu trong luc P )
E

m

—

g'=g+

goi 1a gia toc trong trudng hiéu dung hay gia tdc trong truong biéu kién.

, ’ |
Chu ky dao dong cta con lac don khi do: |T '=27 E

d/ Cac tr1r0’ng hop dic biét:
*F co phuong ngang ( FL1P):

. F
+ Tai VTCB day treo 1éch véi phuong thang dimg mot goc c6: tana = )
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— ) F
* F ¢6 phuong thang dimg thi|g'=¢ ia
— ~ . F
+Neu FT™P =>|g'=g+—|
m
A =1 = 1 F
+Neu F NP =>|g'=g-—
m
= N ' 2 F 2 F
*(F,P)=« =>|0'=,/9"+(—) +2(—)gcosx
m m
’ ;g . A . \ TN 1eA L ane o < 4’
12. Ung dung: Xac dinh gia toc roi tu do nho do chu ki va chiéu dai cta con lic don: g = Tz

13.Con liic 16 xo; con lic don va Trdi Pdt; con lic vt 1y va Trdi Dit la nhitng hé dao dong .
Du¢i day 1a bang cac déc trung chinh cia mét sO hé dao dong.

H¢ dao dong Con lic 16 xo Con lic don Con lic vat ly
Ao Hon bi (m) gin vao 16 xo (k). Hon bi (m) treo vao dau soi | Vat rdn (m, I) quay quanh
Cau trtc A 3
day (I). truc nam ngang.
-Con lic 16 xo ngang: 10 xo Day treo thang dlrng QG (Q la tryc quay, G la
khéng dan trong tam) thing ding
VTCB - Con lic 10 xo doc: 10 xo bién
dang Al = mg
Kk
Luc dan hdi cua 10 xo: Trong luc ctia hon bi va lyc | M6 men cia trong luc cua
) F =-kx cang cua day treo: vat rdn va luc cua truc
Lyctacdung | y 13 1i do dai g L quay:
F= —mI—S s:lidocung | M = - mgdsina o 1a li gidc
Phuong trinh X"+ ox=0 s”+ms=0 o+ o0’a=0

dong lyc hoc cua
chuyén dong

Tén Sé géC = h w= g W = mgd
m I I
Phuong trinh dao | x = Acos(mt + @) S = Spcos(wt + @) o = docos(wt + @)
dong.
1 1 = —
} W:_kAZZ_ma)ZAZ W mgl(l COSaO)
Co nang 2 2 1 e,
= 5 m T So

IV/ DAO PONG TAT DAN -DAO PONG CUONG BUC:

1. Céc dinh nghia:

Dao djng La chuyén dong qua lai quanh 1 vi tri cin bang

Tuan hoan La dao dong ma cr sau nhitng khoang thoi gian T nhu nhau vat tro lai vi tri cii va chiéu
chuyén dong nhu cii

biéu hoa La dao dong tuan hoan ma phuong trinh c6 dang cos ( hoac sin) cia thoi gian nhan véi 1
hang s6 (A)
X = Acos(wt + @)

Tu do (riéng) La dao dong chi xay ra véi tic dung ciia ndi lue, moi dao dong tu do déu co o xac dinh
goi la tan so (gbc) riéng cua hé,m chi phu thudc ciu tao cua hé

Duy tri La dao dong ma ta cung cip ning luong cho hé bu lai phan nang lurong bi mat mat do ma
sat ma khong 1am thay doi chu ki riéng cia no
Dao déng duy tri ¢é chu ki bang chu ki riéng ciia hé va bién dg khéng doi

Tat dan +La dao dong c6 bién do giam dan theo thoi gian , do c6 ma sat. Nguyén nhan lam tat dan
dao dong la do lyc ma sat va lyc can clia moi truong 1am ti€u hao co ndng clia con lc,
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chuyén hoa dan co néng thanh nhi¢t nang.
+ Phuong trinh dong luc hoc: —kx + F. = ma

Dao déng tdt dan khéng cé chu ky xdc dinh .
+ Ung dung: cac thiét bi dong ctra tu dong, cac bd phan giam xo6c cua 6 to, xe mdy, ...

Cudng birc

+La dao dong dudi tac dung ctia ngoai lyc cudng bic tudn hoan.
+ Dao dong cudng bic cod bién dd khong doi va co tan sO bang tan so cua lyc cudng

birc: fcuﬁng b — fngoai Iwe

+ Bién d06 ctuia dao dong cudng burc phu thudc vao bién dd cuia ngoai lyc cudng birc, vao
luc can trong hé va vao sy chénh 1éch giita tin s6 cudng birc f va tan sb riéng f, cua hé.
Bién d0 cua luc cudng buc cang 16n, luc can cang nhé va sy chénh léch gitra f va f cang
it thi bién do cua dao dong cudng birc cang 1on.

+ Hién tugng bién d6 cua dao dong cudng buc ting dan 1én dén gia tri cuc dai khi tan sO f
cta lyc cudng birc tién dén bang tan sb riéng f, cua hé dao dong goi 1a hién tuong cong
hudng.

+ Piéu kién cong huong f =T,

f=r
Hay .7 =T, lam A = A, € luc cin clia modi trudng
0=,

Anax phu thudce ma sat : ms nhd > Anpax 161 : cdng hudng nhon
ms 16n > Ana nho : cong hudng tu
+ TAm quan trong cta hién twong cong hudng:

-Tda nha, ciu, may, khung xe, ...1a nhirg hé dao dong co tan so riéng. Khong dé cho
ching chiu tac dung cia cac lyc cudng birc, co tan sb bang tan sb riéng dé tranh cong
huéng, dao dong manh lam giy, do.

-Hop dan cta dan ghi ta, .. 1a nhitng hop cong huéng 1am cho tiéng dan nghe to, ro.

2. Cac dai lwong trong dao dong tiat dan :

. kA 2A?

- Quang duong vat di dugc dén luc dung lai: S = o .

2umg 2109

N 4um 4
- D6 giam bién o sau mdi chu ki: AA= ”Tg = 2
0]
. A Ak Ao’

- S6 dao dong thuc hién dugc: N=—= _ N

AA - 4umg  4umg’

- Van tdc cuc dai cta vat dat duoc khi tha nhe cho vat dao dong tur vi tri bién ban dau A:

3. Bang tong hop :

2 2,42
VmaX:\/ki'i_mﬂ g _2,LtgA
m k

DAO PONG TU DO DAO PONG TAT DAO PONG CUONG BUC
DAO PONG DUY TRi DAN SU CONG HUONG
Luc tac dung Do tac dyng cua ndi lyc tudn | Do tic dung cta luc can | Do tdc dung cua ngoai luc tuan
hoan ( do ma sat) hoan
Bién do A Phu thudc diéu kién ban dau | Giam dan theo thoi gian | Phy thudc bién do ctua ngoai lyc va
hiéu s (f, = 1)
ChukiT Chi phu thudc dac tinh riéng | Khong co6 chu ki hodc Bing voi chu ki ( hodc tan s6) cia
(hoic tan s6 f) ctia hé, khong phu thude cac | tan sé do khong tuan ngoai lyc tdc dung 1én hé
yéu td bén ngoai. hoan
Hién tuong dac Khong co S€ khong dao dong khi | S€ xay ra HT cong hudng (bién d
biét trong DD masat qua 16n A dat max) khi tin s6 o =1o
Ung dung Ché tao dong ho qua lac. Ché tao 16 xo giam x6c  [Ché tao khung xe, bé may phai co
Po gia tdc trong truong ctia | trong 6td, xe may tan s6 khac xa tan s6 cia may gan
trai dat. vao nd.Ché tao cac loai nhac cu
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V/ TONG HQP CAC DAO PONG HOA 9
1. Gidn do6 Fresnel: Hai dao dong di€u hoa cung phuong, cung tan so va do 1éch pha khong doi
x, = A, cos(@t +@,) va x, = A, cos(et +¢,) . Dao dong téng hop x =x, +x, = Acos(wt +¢) bién d6 va pha :

a. Bitn dg: |A=\[A? + A2 +2A4 A, cos(,—,) | didu kién|A, —A,[<A<A +A,
Bién d¢ va pha ban d‘a‘iu ctia dao dong tong hop phy thuge vao

bién do va pha ban dau cta cac dao dong thanh phan:

A sing +A, sing,

b. Pha ban dau ¢ : |[tang = ; dieu kién ¢, <@ < ¢, hodc ¢, <p<g,

A, cosp +A, cos,

Hai dao dong cung pha Ap=k27: A=A +A,
Hai dao dong ngugc pha Ap=(2k+1D)z: A=|A - A,|

Hai dao dong vudng pha Ap = (2k+1)§: A=A+ A

Hai dao dong 6 do 1éch pha Ap = const: |A —A|<A<A +A,

cha y:

2. Tong hop dao dong nho sé phire:

- Dao dong diéu hoa x = Acos(mt + @) c6 thé dugc biéu dién bang bang s6 phirc dudi dang: z = a + bi

-Trong toa dd cuc: z =A(Sing +i cosp) (véi moédun: A= y/a® +b? ) hay Z = Ael©* )

- Trong cac may tinh CASIO fx- 570ES, ESPlus ki hiéu dudi dang 1a: r £ 0 (ta hiéula: A Z o).
a.Tim dao dong tong hop xdc dinh A va Q bang cich ding mdy tinh thuwe hién phép cong:

+Cong cdc vée to: A= A1 + A2=>C(_)ng cac so phirc: A&4§01 + A24§02 = M¢

b.Tim dao déng thanh phén( xdc dinh A, va @1 (xdc dinh A, va @, ) ) bang cdch ding mdy tinh thuc hién phép
trir:

+Trir cac véce to: K;=K—E; E:K—K

=>Trir cic s6 phive: ALO— AL, = AL ALo—AZLp = AL,
c.Chon ché dp thuwe hién phép tinh vé sé phire ciia mdy tinh: CASI0 fx — 570ES, 570ES Plus

Cac buwéc Chon cheé do Nt Iénh Y nghia- Két qua

Chi dinh dang nhap / xuat toan Bam: [SHIFT|[MODE|[1] Man hinh xuat hién Math.
Thyc hién phép tinh vé s6 phirc Bam: MODE] Man hinh xuat hién CMPLX
Dang toa do cuc: rZ0 (ta hiéu:AZe) Bam: SHIFT [MODE|[v|3 Hién thi so phirc kiéu r Z0
Chon don vi do goc 1a d (D) Bam: [SHIFT|[MODE[3 Man hinh hién thi chit D
Chon don vi do géc la Rad (R) Bam: [SHIFT|[MODE| /4 Man hinh hién thi chit R

Dé nhap ky hiéu goc £ Bam [SHIFT] [(-)] Man hinh hién thi ky hiéu £

d.L uu Y :Khi thuc hi¢n phép tinh két qua dwgc hién thi dang dai s6: a +bi (hodc dang cwe: AL ).
-Chuyén tir dang : a + bi sang dang: AZ @ , bim SHIF Ii

Vi dy: Nhap: [§|[SHIFT]|[0)][(:3 ->Néu hién thi: 4+ 4/3 i Tabam [SHIFTIRBH két qua: 84%n
-Chuyén tir dang AZ @0 [Isang dang : a + bi : bam EI E

Vi du: Nhap: -> Néu hién thi: 84%n, ta bam [SHIFTIA[AH  két qua :4+4/3

Bam [SHIFT] . man hinh xuat hién nhu hinh bén
Néu bam tlep phim II két qua dang cuc (r £6)
Néu bam tiép phim | 4|5 | két qua dang phirc (a+bi)
( dang thyc hién phép tinh)
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VONG TRON LUQNG GIAC- GOC QUAY VA THOI GIAN QUAY
Cac goc quay va thoi gian quay dwgce tinh tir goc A

T/4

B A e N I
, L TSR AR ' A2 5 Ny
So do thoi gian: ‘AE. 2 ;‘E s Q —k *ﬁ% 2 A X=
T2 Y T2 T2 Tn2Y T/ Y T/L2 !
; /24 ~ T8 T8 Y T2, i
'\ TI6 T/6 '/'

amax \/§ amax amax

Gia tbe: 0’A

T° S<

Zmax. 2
—— r &g R X
Vian toc: 0 ¢Vmax ;Vmax ¢Vmax\E $Vmax\/§¢vmax ¢Vmax 0
2 2 2 2 2 2
Aﬁ A AAE
ane® 2 2 A 2 Gl A T
kAZ 3 1 _ 1 1 3 kA2
— W= 2w W Zw Wit=0 1 WooCSw ow e
Wt |2 4 2I | Q Yv 2| 4| |2 >
wd= o 1y tw S W kAT EFEE
4 2 4 2 4 2 4
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Véi: x = Acosot : Mot sb gia tri dic biét ciia x, v, a, Wt vda Wd nhu sau:

t 0 T/12 T/8 T/6 T/4 T/3 3T/8 5T/12 T/2
ot=2at/T |0 1/6 /4 1/3 a/2 21/3 311/4 51/6 a
x=Acosot | A A3 AV2 A 0 _A A2 A3 -A

2 2 2 2 2 |
Vantocv | Q 1 -0A 1 0

— OA —Qa)A —ﬁa)A —ﬁa)A —Qa)A —5 A

2 2 2 2 2
Gia toc —*A 1 0 1 A
a=-m2.X @ _ﬁsz _ﬁsz ‘EwZA EwZA ﬁsz ﬁsz ©

2 2 2 2
Thenng | 1y | e | Tyl Lyl |0 Tl | Ll Lgwed | A

2 2 412 2|2 4 2 4 2 2| 2 4 2

bong v |° Tl L L D 3 P L | L3 [ e 2 L 110
nang 2 4 | 2 212 4 2 2 4 2 2| 2 4
So sanh: Wtmax | Wt=3Wd | Wt=wd | Wd=3Wt Wdmax Wd=3Wt Wt=Wd | Wt=3Wd Wtmax
Wt va Wd

B. CAC CHU PE DAO PONG CO:
CHU PE 1. DAO PONG PIEU HOA

Dang 1 — Nhan biét, xac dinh cac dic trung ciia phwong trinh Dao dong
1 — Kién thirc can nho :

— Phuong trinh chudn : x = Acos(ot + ¢); v =—Asin(ot + ) a=— w’Acos(wt + @)
— Céng thire lién hé giita chu ky va tinsb : o = 2% o
ae A A , ., . . ] 2 1+ cos2a
— Mot sO cong thire lugng giac : sina = cos(a — 1/2); — coso = cos(o + T); COS 0 = 5
a+b a-b . 1-cos2a
cosa + cosh = 2COST COST. SIn“a =

2 — Phwong phap :
a—Xac dinh A, ¢, ...
-Tim@: Pécho: T, f k m,g, Al

o =2nf = 2T—n, voi T =% , N —Tdng s6 dao dong trong thoi gian At

Neéu 1a con lac 10 xo :

Niim ngang Treo thing dirg
co:\/K,(k:N/m;m:kg) ®= i, khichmozm :%_
" ly K o
A a Vv
Pichox, v.a.A: w=——" = 2= | max|= [Vinas|
A2 _x? X A A
-Tim A :*Pécho : chox tng véiv = A= [x2+Y)?
-Néu v =0 (budng nhe) = A=Xx
A Vv
-Néuv=vpx =>Xx=0 = A:| max|
®
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CD

* P8 cho : ama :A—L:X' *Décho:chiéudﬁiquidaoCD:>A=T.

A A \ 1 oo — L
*Décho : luc Fpax = KA. = A= ’;:‘X . *DE cho : lyax Va Iyin cua 10 x0 :>A=—max2 min_

: f 1
*PE cho : W hoac W hodc W, =A= ZTW V61 W = Winax = Wimax = 5 KA?.

*Pe cho : lcg, Imax hodc Icg, Imim =A = lnax—lcs hoac A = lcg— Imin.

- Tim @ (thuong ldy — 7t < @ < 7) : Dua vao diéu kién ban dau : Néut=0:

COSs —ﬁ
¢ A

- X=X, V=Vp

X =A
:>{° €ose = ¢="?

Vo =—Awnsing sing = Vo

oA

a, =—A®’ cos v
0 ? Stz =e=?

-V=Vp;a=a, = )
vV, =—Ansing a,

X, = Acos(ot, + @) a, =—Aw’ cos(ot, + )

*Néut=t: { =0 =? hoac { =7

v, = —Awsin(ot, + @) v, =—Awsin(ot, + )

, . . 2 N\ V
(Céach gidi tong quat: xo# 0; Xo= A ; Vo= 0 thitangp=——2-)
®.X,

— Pua cac phuong trinh vé dang chuén nhd cac cong thirc lwong gic.
— 50 sanh v6i phuong trinh chudn désuy ra : A, ¢, o...........
b — Suy ra céch kich thich dao dong :
— Thay t = 0 vao cac phuong trinh X= ACOS(_(Dt ) — %0 Cach kich thich dao dong.
v =—Aosin(ot + ) v,
*Luuy : — Vat theo chidu dwong thi v> 0 — sing < 0; di theo chidu 4m thi v < 0— sing > 0.
*Cac trweong hop dic biét : Chon goc thoigiant =0: Xo=? V=7

Vi tri vt luc CD theo c,hiéu truc Pha ban Vitrivatlic | CD theo ghiéu truc | Pha ban dau
t=0: X =? toa d; dau ciia v,? dau ¢? t=0: %X =? toa do; dau cua vo? | @?
VTCB x,=0 Chiéu duong: vo >0 ¢ =— /2. ~ A2 Chiéu duong: vo >0 on
T2 '
VTCB X, =0 Chiéu am :vg <0 o =m/2. A\/E Chiéu duong:vo > 0 _ 3n
T2 4
bién duong xo =A Vo=0 0=0 A\E Chiéu am:vg<0 T
0 = (p = —
2 4
bién am x, = -A Vo=0 ¢ = T A\/f Chiéu am :vg >0 _3n
Ty *
A Chiéu duong:vo >0 - A3 Chiéu duong: vo >0 T
XO = — (p = — 0 — (P = —
2 3 2 6
A Chiéu duong:vo >0 27 Chiéu duong:vy > 0 51
XO:__ (p:__ O:_A\ﬁ g 0 (P:__
2 3 2 6
o= A Chiéu am : V<0 K A3 Chiéu am : Vo< 0 K
°T 3 3 === 7%
A Chiéu &m :vo > 0 2n Chiéu am :vo >0 51
XO:__ (p:_ XO:_A\E (P:_
2 3 2 6
3= Phwong trinh ddc biét.
Bién do : A
—X=az*Acos(ot + ¢) vdia=const = Toa d VICB : x = a

Toadovitribién:x=ax A
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—x=a+Acos’ (ot + ¢) véia=const = Biénd{):% ;0 =20 ; ¢ =20.

4 — Bai tdp : i .

Bai 1. Chon phuong trinh biéu thi cho dao dong diéu hoa :

A. X = Agcos(ot + b)em  B. x = Acos(wt + ¢p).cm C. x = Acos(wt + @) + b.(cm) D. x = Acos(wt + bt)cm.
Trong d6 A, ®, b 1a nhitng hing sd.Cac lugng Ay, 9 thay dbi theo thoi gian.

HD : So sanh véi phuong trinh chuin va phuong trinh dang dic biét ta co x = Acos(wt + ¢) + b.(cm). Chon C.

Bai 2. Phuong trinh dao dong cta vat cd dang : x = Asin(wt). Pha ban diu cua dao dong dang chuin x = Acos(wt +
©) bing bao nhiéu ?

A. 0. B. 7/2. C.m D.2m.

HD : Pua phuong phap x vé dang chuin : x = Acos(wt — 1/2) suy ra ¢ = n/2. Chon B.

Bai 3. Phuong trinh dao dong c6 dang : x = Acosot. Goc thoi gian 1a lac vat :

A.colidox = +A. B.colidox = —A.
C. di qua VTCB theo chiéu duong. D. di qua VTCB theo chiéu am.
HD : Thay t = 0 vao x ta dugc : x = +A Chon : A

Bai 4 : Toa do ciia mot vét bién thién theo thoi gian theo dinh luat : X = 4.c0S(4.77.t) (cm). Tinh tan s6 dao dong , li
d6 va van tdc cta vat sau khi no bat dau dao dong duogc 5 (s).

) 10)
HD: Tu phuong trinh X =4.cos(4.7z.t) (cm) Tacé: A=4cm;w=4.7(Rad/s)= f = e 2(Hz).

T

- Li do cua vat sau khi dao dong dugc 5(s) 1a : X =4.cos(4.7.5) =4 (cm).
- Van tbc cua vat sau khi dao dong dwoc 5(s) 1a: V=X =—-4.7.4.5in(4.7.5) =0
Bai 5: Mot vat dao dong diéu hoa theo phuong trinh: x = 4 cos(27z.t + 77/ 2)
a, Xac dir}h bién d9, chu ky, pha ban,dz‘?lu cua dao dong.
b, Lap biéu thirc ctia van toc va gia toc.

. . . 1 . .
¢, Tinh van toc va gia toc tai thoi diém t = g s va xac dinh tinh chat chuyén dong.
HD:a, A=4cm; T=1s;, ¢p=7/2.
b, v=x =-8zsin(2zt+x/2)cmis; a=-w’X =- 167" cos(27t + 7/ 2) (cm/s?).

c, v=4rx; a=8 7’ \/§ . Viav<0nén chuyén dong cham dan.
Bai 6. Cho cac phuong trinh dao dong diéu hoa nhu sau :

a) x=5.cos(4.zt+ %) (cm). b) x =-5.cos(2.7.t + %)(cm)

c) x=-5.cos(xzt) (cm). d) x=10.cos(b.7zt+ %) (cm).

Xéac dinh bién d9, tan s6 goc, pha ban dau, chu ky, tan so, cua cac dao dong diéu hoa d6?
Giai :

a) x=5.cos(4.7r.t+%) (cm). = A=5(cm);a)=4.7z(Rad/s);go:%(Rad);

T2 _ 27 _g5es):f =2 oL _ogra)
o 4Arx T 05

b) x =-5.cos(2.7.t + %) =5.cos(2.7t+ % + ) =5.cos(2.wt+ S'Tﬁ). (cm).

— A=5(cm): @ =2.z(rad /s);q):%”(Rad) T =27 _4(s): f = % _1(Ha).
[0}

¢) X =-=5.cos(z.t)(cm) =5.cos(zt + z)(cm)

= A=5(cm);w=r(Rad /s);p=z(Rad);T = 27 =2(s); f =0,5(Hz).
T
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d) x=10.cos(5.7t+ %)cm =10.sin(5.z.t + % + %)cm =10.sin(b.z.t + 5'T”)cm .

— A=10(cm): @ =5.7(Rad /s): ¢ = 2 (Rad): T = 2% = 0.4(s): f = = 2,5(Hz).
6 5.7 0,4

Bai 7. Cho cac chuyén dong dugc mé ta boi cac phuong trinh sau:
a) X =5.cos(zt) +1 (cm)

b) X = 2.sin2(2.7z.t+%) (cm)

c) x =3.sin(4..t) +3.cos(4. zt) (cm)

Chirng minh r?mg nhiing chuyén dong trén déu 1a nhiing dao dong diéu hoa. Xéac dinh bién do, tan sd, pha ban dau,
va vi tri cAn bang cua cic dao dong do.

Giai:

a) x=5.cos(zt)+1 (cm) = x—-1=5.cos(zt)=>5.sin(zt+ %) . (cm)

Pitx-1=X. tacé: X =5.sin(zt+ %) (cm) = D6 1a mét dao dong didu hoa

voi  A=5(cm); f =2 =" —0,5(Hz): 0 = Z (Rad)
27 2.7 2

VTCB ctia dao dong 1a : X =0< x—-1=0= x=1(cm).

b) x=2.sin2(2.7t +%) —1-cos(4.xt +%) —1+sin(4.zt +%—§) —1+sin(4.zt —%)

PitX=x-1 = X =sin(4.rt —%) = D6 13 mét dao dong didu hoa.

voi  A=1(em); f =2 =27 _ 26} o= — Z (Rad)
2.t 2w 6

c) x=3.sin(4.7t)+3.cos(4.7t) =3.2sIn(4.7t + —).cos(——) = x=3. .Sin(4.zt+—)(cm
) X =3.5in(4.7t) +3.c0s(4.7t) = 3.2sin(4 Z) (Z) 3.2.sin(4 Z)()

= D6 1a mot dao dong didu hoa. Véi A=3~/2(cm); f = ;L—” =2(s);p= % (Rad)
T

Bai 8. Mot vat dao dong diéu hoa theo phurong trinh: X = 3cos(2t —%) , trong d6 x tinh bang cm, t tinh bang giay.
Géc thoi gian da duoc chon ¢ vat c6 trang thai chuyén dong nhu thé nao?

Di qua Vi tri ¢6 1i dd X = - 1,5 cm va dang chuyén dong theo chiéu duong truc Ox
Di qua vi tri ¢6 li d6 x = 1,5 cm va dang chuyén dong theo chiéu &m cua truc Ox
Di qua vi tri ¢6 li 6 x = 1,5 cm va dang chuyén dong theo chiéu duong truc Ox
Di qua vi tri ¢6 li d6 X = - 1,5cm va dang chuyén dong theo chiéu &m truc Ox

CoOow>

Xy = 3005(27:.0 —%j =1,5cm
Gidi: = bépanC

V, =X =—67sin (27&0—%) =337zcm/s>0
Bai 9. Mot vat dao dong diéu hoa theo phuong ngang véi phuong trinh: X = 4€0S [l?t + %j cm ,( t do bang giay).
Nguoi ta dd chon méc thoi gian 1a luc vat co:

A. Toa do -2 cm va dang di theo chiéu &m B. toa 46 -2cm va dang di theo chiéu duong
C.toa @9 +2cm va dang di theo chiéu duong D. toa d6 +2cm va dang di theo chiéu &m
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Xy = 4cos(17.0+%) =2cm
Gidi:: = DapanD
V, = X =—17.4sin (17.0+%] =-343<0

Bai 10. Mot vat dao dong diéu hoa phai mét 0,025s dé di tir diém c6 van toc biang khong toi diém tiép theo cling c6
van toc bang khong, hai diém ay cach nhau 10cm. Chon dap an Pang

A.chu ki dao dong 1a 0,025s B.tan s6 dao dong 1a 10Hz

C.bién do dao dong la 10cm D.van téc cuc dai cua vat 1a 2zcm/ s
T
—=0,025 (T =2.0,025=0,05(s) )

Gigi: | 2 = 10 =V, =oA=Z A=2zm/s
A—I A=7=50m=0,05m T

2

Bai 11: Mot vat dao dong didu hoa, ¢ thoi diém t; vat ¢ li d6 x; = lem, va c6 van tde vi= 20cmy/s. Dén thoi diém t,
vat ¢6 1i d6 x, = 2cm va ¢6 van tde v, = 10cms. Hay xac dinh bién d9, chu ky, tan so, van tdc cuc dai cia vat?

2
5 . \Y
Gidi:Tai thoi diém t ta c6: X = Acos(at+@)va V=X'=—Awsin (ot+g); Suyra: A’ =x*+—

w
v VA
-Khit=t thi: A>=x'+-L (1); - Khit=tthi: A> =% +—2% (2)
w w
V2 Vi V2 —V?
-T1‘J:(1)Vé(2):>X12+w—12:X§+a)—22:>a)2= 22_X12=100:>a)=10(Rad/S)
X =%
2z s ® . 20Y
Chuky: T= —=0,628 (s); Tanso: f =— =159 Hz; Biéndo: a— 1+[_j — 5 (cm)
o 27 10

Van tde cuc dai: Vi = Aw = 10\/5 (cm/s)

5— Tric nghiém : o ’
Cé}u 1:Mot Con lac 10 xo dao ddng voi phuong trinh x = 6¢os(20nt) cm. Xac dinh chu ky, tdn s6 dao dong chat
dg?=10Hz; T=0,1s. B.f=1Hz; T=1s. C.f=100Hz; T=0,01s. D. f=5Hz; T=0,2s

Cau 2. Phuong trinh dao dong c6 dang : x = Acos(wt + 7/3). Goc thoi gian 1a lac vat ¢o :

A. li @6 x = A/2, chuyén d6ng theo chiéu duong B. li ¢ x = A/2, chuyén dong theo chiéu am

C.li d6 x = —A/2, chuyén dong theo chiéu duong.  D. li 46 x = —A/2, chuyén dong theo chiéu am

Cau 3. Trong cic phuong trinh sau phuong trinh nao khong biéu thi cho dao dong diéu hoa ?

A. X = 5cosnt + 1(cm). B. x = 3tcos(100xt + n/6)cm

C. x = 2sin’(2nt + n/6)cm. D. X = 3sin5xt + 3cos5nt (cm).

Cau 4. Phuong trinh dao dong ciia vat co dang : x = Asin’(wt + m/4)cm. Chon két luan ding ?

A. Vat dao dong voi bién do A/2. B. Vit dao dong véi bién do A.‘

C. Vat dao dong voi bién do 2A. D. Vat dao dong voi pha ban dau n/4.

Cau 5. Phuong trinh dao dong cua vat c6 dang : x = asinSnt + acosSnt (cm). bién d dao dong cua vat 1a :
A al2. B.a. C.a\2. D. a\3.

Cau 6. Dudi tac dung ctia mot luc ¢6 dang : F = 0,8cos(5t — n/2)N. Vat ¢6 khéi lugng m = 4009, dao dong diéu hoa.
Bién d6 dao dong cua vat la :

A. 32cm. B 20cm. o C. 12cm. ,Q. 8cm.
Cau 7: Mot vat dao dong dieu hoa vai tan s6 50Hz, bién d6 dao dong Scm, van toc cuc dai cua vat dat dugce la
A. 507z cm/s B. 50cm/s C.5zm/s D. 57z cm/s
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A .« A VA . 4 .
Cau 8: Mot vat dao dong diéu hoa theo phuong trinh : x = 10 cos (4at + E) cm. Gia toc cyc dai vat 1a

A. 10cm/s? B. 16m/s’ C. 160 cm/s® D. 100cm/s?

Cau 9: Mot chét diem thyc hién dao dong diu hoa v6i chu ky T = 3,14s va bién do A = Im. Khi chét diém di qua vi
tri x = -A thi gia toc ciia n6 bang:
A. 3m/s?. B. 4m/s’, C.0. D. 1m/s?

Dang 2—Viét phuong trinh dao dong di¢u hoa —Xac dinh cic diic trung ciia DDDH.
| — Phwong phdp 1:(Phwong phdp truyén thong)

* Chon hé quy chibu: - Tryc Ox ......... - Géc toa d0 tai VITCB
- Chiéu duong .......... - Goc thoi gian .........
* Phuong trinh dao dong c6 dang : X = Acos(mt + @) cm
* Phuong trinh van tdc : V= -oAsin(ot + ¢) cm/s
* Phuong trinh gia toc : a= -w’Acos(wt + @) cm/s’
1-Timw
*Pé&cho: T, f k m,g, Al
2 . At : . .
-o=2xaf= ?n ,VO1 T = N’ N — Tong so dao dong trong thoi gian At
i Néu 1a con lic 16 xo : i
nam ngang treo thang ding
mz\F,(k:N/m;m:kg) o= |2, khichoAl= "2 =9
m Al, k ®
N \Y; a |amax | |Vmax|
béchox, v,a, A: 0= ——= ,[— = f =
JA? - X2 \E A A
2-TimA
*Pé cho : cho x ing véi v = A= x2+(l)2_
()

- Néu v = 0 (budng nhe) = A =X

£ \Y
-Neuv=Vpx=>X=0 = A:M
0}
A |ama><| h A gae CD
*Pecho:amx = A= — *Pé cho : chieu dai quidaoCD = A= —.
() 2
*Pécho: luc Frox =kA. = A= % *PE& cho : lnax VA Inin cia 10 X0 =A = Jnax —Imin ;Imi” ,

: 1
*Dicho:Whoic W, hoic W, ~  =A= /% VW = Wy = Wy = KA.

*Pe cho : lcg,Imax hodc Ica, Imim =A = lnax— lcg hoac A = lcg— Inin.

3-Tim @ (thuong ldy — n < ¢ <m) : Dya vao diéu kién ban dau

Xo
Cosp = —=>
L X, =AcC0s
*Neut=0:-X=Xo, V=V, = (p = A = 0=7
Vy =—-Ansing . Vo
singp =—-
oA
=_Aw’ v
-V=Vy;a=2ay = % (D?OS(P = tang = oL =¢="?
Vy =—-Aosing a
cosp=0 4T
s A 0=Acoso ? =%
Dac biét: + x, =0, v= v, (vat qua VTCB)= ) A =
vV, =—Awsine A=——n0 >0 A
osine A=1—=1
()
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X
A = A: 0
+ X = Xo, V=0 (vat qua VT bién )= {XO Acose = COSQ®

>0 o=0;m
] =
0=-Awsine

A=Ix,/
sing=0 Xo

X, = Acos(ot, + @) a, =—Aw’ cos(wt, + ) .

=7

*Néut=t;: { o =7? hodc {

v, = —Awsin(ot; + @) v, =—Awsin(ot, + )

Luu y :— Vit di theo chiéu dwong thi v > 0 — sing < 0; di theo chiéu am thi v < 0— sing > 0.
— Trudc khi tinh ¢ can xac dinh ro @ thudc goc phan tu thir may ciia duong tron lugng giac
4 — Bai tap :
Bai 1. Mot vat dao dong diéu hoa v6i bién dd A = 4cm va T = 2s. Chon gdc thoi gian 14 lic vat qua VTCB theo chiéu
duong cua quy dao. Phuong trinh dao dong cua vat la :
A. X = 4cos(2nt — w/2)cm. B. x = 4cos(at — w/2)cm. C. X = 4cos(2nt + n/2)cm.  D. x = 4cos(nt + ©/2)cm.

Gidi: ® = 2xf = 7. vd A = 4cm — loai B va D.
T
= =+—
t=0:x=0,vp>0: 07005 = J?T*% chong = —m/2 = x = 4cos(2nt — mw/2)cm. Chon : A
Vo =—-Ansing >0 sing<0

Bai 2. M6t vat dao dong didu hoa trén doan thing dai 4cm voi f = 10Hz. Lic t = 0 vat qua VTCB theo chiéu duong
cua quy dao. Phuong trinh dao dong cua vat la :

A. X = 2c0s(20nt + n/2)cm.  B. X = 2¢0s(20nt — w/2)cm. C. x = 4cos(20t — n/2)cm. D. x = 4cos(20xt + w/2)cm.
Gidi: o = 2nf =n.va A= MN/2 =2cm = loai C va D.

T
= =+=
0=cose = {P7F 2 chon @ =—n/2 = x =2¢05(20xt — w/2)cm. Chon : B

sinp<0

Bai 3. Mot 16 xo dau trén ¢ dinh, diu dudi treo vat m. Vat dao dong theo phuong thing dimg voi tan s géc

o = 10xn(rad/s). Trong qué trinh dao dong do dai 16 xo thay ddi tir 18cm dén 22cm. Chon gb toa d6 tai VTCB. chiéu
duwong huéng xubng, gdc thoi gian luc 16 xo ¢6 d6 dai nho nhit. Phuong trinh dao dong cua vat Ia :

A. x = 2c0s(10xnt + w)cm. B. x = 2cos(0,4nt)cm.  C. x = 4cos(10at — w)cm.  D. x = 4cos(10xt + m)cm.

t=0:%=0,vy>0: )
Vy =-Ansing >0

Giai: o = 10n(rad/s) va A = @ = 2cm. = loai B

chon ¢ = = X = 2c0s(10xt + m)cm. Chon : A

2= cosp<0
t=0:%X =-2cm, vo=0: {2 2¢05¢ :>{ ¢

0=sing ¢o=0;m

B_’ai 4, Mot qhét diém dd dh doc theo truc ox quanh VTCB vé1i bién d§ 2cm chu ky 2s. Hay 1ap phuong trinh dao dong
néu chon moc thoi gian to=0 !l'JC: a. Vit ¢ bién duong; b. Vit & bién am

C. Vat di qua VTCB theo chiéu duong ; d.Vat di qua VTCB theo chiéu am

Giai: o = 2_|_—7[ = rad/s

a.%=0thi % =A=Acosé suyra JCOS#=1] $—0tacd x=2.cos(t)cm
vV, =—w.Asing =0 sing=0

b. t,=0 thi Xo=—A= A_‘COS¢ suy ra C_OS¢ =-1 —gp=rta ¢6 phuong trinh x=2cos( 7.t + 77) cm
V, =—w.Asing =0 sing =0

T
. 1,=0 {XOZOZACOS¢ }2¢:_£; cos¢:i§ g T =>X=2cos(7z.t—%)cm
2

V, =—w.Assing >0 2 sing <0
c =0 [Xo=0=Ac0Ss —p="; Jcosp==Z = => x=2c08( 7L+ ) om
V, =—@.Asing <0 2 ) 2 =¢=7 2
sing >0

Bai 5. Mot chat diém dao dong diéu hoa doc theo truc O quanh VTCB O véi bién d6 4 cm, tan s6 =2 Hz .hiy lap
phuong trinh dao dong néu chon mdc thoi gian to=0 lic

a. chat diém di qua li d6 x,=2 cm theo chiéu duong

b. chit diém di qua li d xo= -2 cm theo chiéu 4m
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X, =2=4C0S ¢

Giai:a. t,=0 thi )
V, =—4r.4.sinp >0

V4 V4
= @p=—— =>x=4cos(4 7zt——=) cm
3 3
b, t=0thi )Xo = T2=40se | | 27
Vo =—4r.4.5inp<0 3
Bai 6. Mot chit diém d d d hdoc theo truc Ox quanh vi tri can bﬁmg O véi w=10rad/s ‘
a. Lap phuong trinh dao dong néu chon méc thoi gian t=0 luc chat diém di qua li d§ Xo=-4 cm theo chiéu am v6i vén
toc 40cm/s
b. Tim van toc cuc dai cua vat

PN _—4 7T
Giai: a. t;=0 thi X, = —4 — AcOs @ cosg = —=| suy ra ¢:_Z,A:4,/2 cm
Vo, =—40=—-10.Asingp <0 . —4
sthe="x

b. V= @.A=10.4/2 = 4042 ‘
Bai 7: Mot vat dao dg}ng diéu hoa grén truc Ox v6i tan sO f = 4 Hz, biét toa d0 ban dau cua vat 1a x = 3 c¢cm va sau do
1/24 s thi vat lai tré vé toa dd ban dau. Phuong trinh dao dong ctia vat 1a
A x=3 \/§ cos(8nt — /6) cm. B.x=2 \/§ cos(8mt — 11/6) cm.

C. x = 6cos(8nt + 1/6) cm. D. x = 3+/2 cos(8nt + 1/3) cm.
Giai :V& vong lugng giac so sanh thoi gian dé cho véi chu ki T s&

x4c dinh duoc vi tri ban du ciia vat ¢ thoi diém t = 0 va thoi diém sau 1/24s
Taco: T=1/f=1/4s > At= 1/ 24 => vit chua quay hét dugc mot vong

Dé dang suy ra goc quay Ao = 2 |p| = oAt = 8n/24= n/3 ¢
Vi dé cho x = 3cm => gbc quay ban dau 1a ¢ = — 1/6
Biéndd A =x/cosp =3/ ( \/§/2) =2+/3cm=> Chon B

v

5 — Trdc nghiém : i o ’ )

Cau_l: Mot vat dddh trén qui dao co6 chiéu dai 8 cm vdi tan s6 5 Hz. Chon goc toa do O tai VTCB, goc thoi gian t=0
khi vat ¢ vi tri ¢6 1i 6 duong cuc dai thi Phuong trinh dao dong cua vat la:

A. . x=8cos(zt +/2) (cm); B. x=4cos10 7t (cm).

C. x=4cos(10 7t + 7z/2) (cm); D. x=8cos zt (cm).

Cau 2: Mot vat c6 k.lugng m= 1 kg ddqh voi chu ki T=2 s. Vit qua VTCB véi van tdc vo= 31,4 cm/s. Khi t=0, vat
qua vi tri ¢6 1i @6 x = 5 cm ngugc chiéu duong qui dao. Lay 7 2=10. Phuong trinh dao dong cua vat la:

A. x = 10cos( 7t +57/6) (cm); B. x = 10cos( 7t + 7z /6) (cm);

C.x=10cos(zt — /6) (cm); D. dap 4n khac

* Chi §: Néu dé bai yéu cau tim v? Vinax? 8? ama? Frnac?... ,

Céu’ 3: Con lac 10 xo ddgih vditan s6 goc 10 rad/s. Lac t = 0, hon bi cua con lac di qua vi tri c6 1i 6 x=4 cm, vdi van
toc V = -40cm/s. Viét Phuong trinh dao dong .

A. x=4+/2 cos(10t +37/4) (cm) ; B. x=8c0s(10t + 37/4) (cm) ;

C. x=4+/2 cos(10t — z/4) (cm) . D. déap 4n khac

Cau 4: Mot vat dao dong vdi bién do 6(cm). Lac t =0, con lac quavitricolidox =3 \/E (cm) theo chiéu duong véi

. 2 ,
gia toc ¢6 do 16n 3 (cm/s%). Phuong trinh dao dong cua con lic la:

A. X = 6¢c0s9t(cm) B. X =6c0s (%—%} (cm) C. X =6c0s (%+%j (cm) D. Xx=6c0s (3t +g} (cm)

Cau 5: Mot vat dao dong diéu hoa khi qua vi tri can bﬁng vat ¢6 van toc v = 20 cr/s. Gia tdc cuc dai cta vat 1a ama=
2m/s®. Chon t = 0 1a Itic vat qua vi tri cAn bang theo chiéu m ciia truc toa d6. Phuong trinh dao dong ciia vat 1a :

A. x=2cos(10t + ) cm. B. x=2cos(10t + ©/2) cm.  C. x = 2cos(10t — 7/2) cm. D. x = 2cos(10t) cm.

Cau 6: Mot vat dao dong diéu hoa cr sau 1/8 s thi dong ning lai bang thé ning. Quing duong vét di duoc trong 0,5s
14 16cm. Chon gdc thoi gian lac vét qua vi tri cAn bang theo chiéu am. Phuong trinh dao dong ciia vat la:

A. x=8cos(2x + %) cm B. x=8cos(27 - %)cm C. x=4cos(4rx — %)cm D.x=4cos(4 7+ %) cm
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e —— ]
Cau 6: Mot con lac 10 xo dao dong dicu hoa véi chu ky T = 5 s. Biét rang tai thoi diém t = 5s qua lac c6 1i do x =

V2 o

. 2 . .
—— cm va van toc v= —— 7 cm/s. Phuong trinh dao déng cta con lac 10 xo ¢6 dang nhu thé nao ?

A.x:\/E cos 2—”t—Z B.x=\/§ cos 2—7Tt+Z C. x =cos 2—ﬁt—Z D. x = cos 2—7Tt+Z
5 2 5 2 5 4 5 4

Cau 7: Mot vat dao dong diéu hoa khi qua vi tri can béng vat ¢6 van toc v =20 c/s. Gia tde cuc dai ciia vat 1a ama =
2m/s?. Chon t = 0 1a ltc vat qua vi tri can bang theo chiéu 4m cua tryc toa d§. Phuong trinh dao dong cua vat la

A.x=2c0s(10t). B.x=2cos(10t+m/2).  C.x=2cos(10t + 7). D. x = 2cos(10t — m/2)

||— Phwong phdp 2: Ding sé phirc biéu dién ham diéu hoa
(NHO MAY TINH X 570MS; 570ES; 570ES Plus;VINACAL 570Es Plus)
X = ACOsp =a

A = X0y = ACOS
1- Co 56 ly thuyet: {X Acos(at+9) t=0 { © 4

ino ] _Yo i
Vo =—@ASIn@ ——2=Asingp=b
()]

Vv =—wAsin(wt + @) ©

Va b 2= %o
1y X = Acos(wt + @) <=2 > x = a+bi, Vi,
T o

a= X(o)

. . , , - Vv
2- Phuong phap SO PHUC: t=0 co: ) Vo) :x:x(o)—ﬂi—>A4(p:>x=Acos(a)t+(p)
=__© 0]
@

, V
3.- Thao tac may tinh (fx 570MS;570ES): Mode 2, R (radian), BAm nhfp : X, —— i =
w

- Véi may fx 570ES : bim tiép SHIFT, 2, 3, = may s& hién A £ ¢, d6 1a bién do A va pha ban dau ¢.
-Véi may fx 570MS : bam tiép SHIFT, + (>r£60 (AZ6)), = (Re-Im) may hién A,
sau d6 bam SHIFT, = (Re-Im) may s& hién o.
4. Chu y cac vi tri dac biét: (Hinh vong tron lwong giac)

Vitri cua vat Phan Phan 40: bi | Két qua: Phuong trinh: “||
lac dau t=0 thue: a athi = AZep | x=Acos(wt+o)
Bién duong(I): a=A 0 AZ0 x=Acos(wt)
Xo= A;Vg=0
Theo chieu am (II): | a=0 bi = Al AL 2 x=Acos(ot+7/2)
Xo=0:Vvp<0 A >f° AX
Bién am(111): a=-A 0 INZ: x=Acos(mt+r) T
Xo=-A; V=0
Theo chiéu duong a=0 bi= -Ali AZ- 72 x=Acos(wt-n/2)
(IV): xo= 0;vg>0
Vi tri bat ky: a= Xo v | AZe X=Acos(wt+@) v oM
bi=--2i
@ Hinh Vong Tron LG

5. Chon ché dp thuc hién phép tinh vé so phirc ciia may tinh: CASIO fx-570ES, 570ES Plus

Cic bwée Chon ché dj Niit Iénh Y nghia- Két qua

Chi dinh dang nhép /xuit toan Bém: [SHIFT|[MODE| Man hinh xuat hién Math

Thyc hién phép tinh vé s6 phurc Bam: MODE] Man hinh xuat hién CMPLX

Hién thi dang toa do cuc: r.20 Bam: SHIFT [MODE]|v|3 2 Hién thi s6 phirc dang r £6

Hién thi dang d¢ cac: a + ib. Bam: SHIFT [MODE v 3L Hién thi s0 phttc dang a+bi

Chon don vi do goc la do (D) Bam: SHIFT|[MODE|3 Man hinh hién thj chit D

Chon don vi do goc la Rad (R) Bam: SHIFT|[MODE| 4 Man hinh hién thj chit R

Nhap ky hiéu goc Z Bam [SHIFT] |(-) Man hinh hién thi ki hiéu: £
-Thao tac trén may tinh (fx 570MS;570ES): Mode 2, va ding don vi R (radian), B4m nhip : X0y = V(—CZ) i
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- Véi may fx 570ES : Mubn xut hién bién do A va pha ban dau ¢: Lam nhu sau:

Bam [SHIFT] . man hinh xuét hi¢n nhu hinh bén
Néu bim tlep phim II két qua dang cuc (r £6)
Néu bam tiép phim | 4[5 | két qua dang phirc (a+bi)
( dang thuc hién phép tinh )

-Véi may fx 570MS : bim tiép (>rZ0 (AZ6)), H (Re-Im): hién A, H (Re-Im) : hién o.
6- Thi du:

Vi du 1.Vat m dao dong diéu hoa voi tan s6 0,5Hz, tai géc thoi gian no c6 1i o x(g) = 4cm, van tde V(o) =
12,56¢cm/s, lay 7 = 3,14 . Hay viét phuong trinh dao dong.

Giai: Tinh o= 2rnf =27.0,5= &t (rad/s)

a:x(o):4 _ _
t=0: vy = X=4—4i.bim4-4i, = SHIFT 23:—>4ﬁ4—%:>x:4f2cos(7zt—%)cm
b=—-@ _ 4
(0]

Vidu2.Viatm gén VE‘lO‘ dau mot 1o X0 nhe, dao dong diéu hoa \(c'ri chu ky 1s. ngu’g‘ri ta kich thich dao dﬁ)ng bﬁng
cach kéo m khoi vi tri can bang nguoc chiéu duong mot doan 3cm rdi budng. Chon goc toa d6 ¢ VTCB, gbc thoi gian
ltc budng vat, hay viét phuong trinh dao dong.

Giai: Tinh o= 2rn/T=21/1=2x (rad/s)

a=Xg =-3

t=0: Vo —x=-3 ;bAm-3,= SHIFT 23=—3 /47 = x=3co0s(2xt+ z)cm
b=—-2-0
@

Vidu 3. Vit ‘nhé m =250g‘ duoc treo vao dau (;uc'yi mot 10 xo nhe, thﬁng dirng k = 25N/m. Tir, VTCB nguoi ta kich
thjch dao dong bang cach truyén cho m m@t van toc 400m/§ theo phuong cua truc 10 xo. Chon goc toa d6 & VTCB,
g0c thoi gian lac m qua VTCB nguogc chiéu duong, hay viét phuong trinh dao dong.

Giai:
a=Xg =0
k - . T T
w:F:lOrad /s: Vg = X=4i;bim4i= SHIFT 23=—4/ 5 = X= 4cos(10t+5)cm

(4]

I11-Cac bai tap -
Bai 1: Mot vat dao dong diéu hoa co6 bién dd A =24 c¢m ,chu ky T= 4 s Tai thoi diém t = 0 vat c6 1i 6 cuc dai Am x=
-A) a) Viét phuong trinh dao dong diéu hoa x ?
b) Tinhx 2 v ?a? & thoi diémt=0,5s
HD Giai:
a) a):z_ﬂzz(rad/s) Tait=0 {XO A ACO-S(p:>CO-SqD 1 > Qp=r=>
T 2 V, =0=-wAsing=singp=0

X=24 cos(%t + ﬁj(cm)

a=Xg =—A=-24

Céch 2: dung may tinh : ) —Xx=-24 ; May Fx570Es bam: Mode 2, Shift Mode 4 (R:radian),

Vo _
(0]

Nhap: -24 =SHIFT 23=—24 / 7= x = 24cos(5t +7)em

57 J2

b) x=24cos[%.0,5+n)=—16 9(cm); v——2425|nT—( -12 )(——) 26,64cm/s
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- — |
Bai_2: Mot 10 xo khoi lugng khong dang ké c6 k = 200 N/m.Dau trén giit ¢o dinh dau dudi treo vat ndng c6 m = 200g,
vat dao dong thang dung co6 van toc cuc dai 62,8 cm/s. Viét Phuong trinh dao dong dao dong cua vat.

HD Giai: Tir PT dddh x = Acos (wt + @) . Xac dinh A, @, ¢ ?

= \/K = /% =10/10 =10+ 7% =107 rad/s (trong d6 m = 200g = 0,2 kg)
m ,

Vv
* Vo= A => A= ﬂ:@ZZ (Cm)
. . o 107
* Picu kién ban daut=0,x=0,v>0
0 = Acos ¢ Suyrag=+mn/2
vV =-wAsin ¢ >0 Suyrae<0=> ¢=-n/2 => x=2c0s(10xt -n/2) (cm)

Dung May Fx570Es bidm: Mode 2, Shift Mode 4 (R: Radian),
Nhap: —2i=SHIFT 23=ketqua:2 ~ —% = X= ZCOS(%t —%)cm

Bai_3: Mot vat dao dong diéu hoa vdi bién do A = 4cm va T = 2s. Chon gbe thoi gian 1a lac vat qua VTCB theo
chiéu duong cta quy dao. Phuong trinh dao dong cuia vat la :

A. X = 4cos(2nt - n/2)cm. B. X = 4cos(nt - ©/2)cm.
C. x = 4cos(2nt -n/2)cm. D. x = 4cos(nt [+ /2)cm.
HD Gidi: w=2af=n.VaA=4cm = loai AvaC.
TI:
t=0:%=0,vy>0: 0=cose ) = P~ 2 chon ¢ = - /2 Chon : B
Vo =-Ansing>0 -
sinp<0

Ding May Fx570Es bam: Mode 2, Shift Mode 4 (R:radian),
Nhap: —4i,= SHIFT 23:—>44_g:> x:4cos(%t_%)cm

Bai_4: Mot vat dao dong diéu hoa trén doan thing dai 4cm véi £ = 10Hz. Lic t = 0 vat qua VTCB theo chiéu 4m cua
quy dao. Phuong trinh dao dong cua vat 1a :

A. x = 2c0s(20nt - /2)cm. B.[1x = 2cos(20xt + n/2)cm.
C. x =4cos(20t -n/2)cm. D. x = 4cos(20nt + m/2)cm.
HD Giai: © =2xnf=20r. Va A=MN/2=2cm = loai C va D.

0=coso _, Jo==% 2 chon ¢ =-n/2 Chon: B

sinep>0
Dung May Fx570Es bam: Mode 2, Shift Mode 4 (R:radian),

Nhap: 2i,=SHIFT 23=—2 4%: x:4cos(%t+%)cm

t=0:%=0,v<0: )
Vo =-Ansing<0

Bai_5: Mot 10 xo dau trén ¢6 dinh, dau dudi treo vat m. Vat dao dong theo phuong théng dung véi tan s6 goc © =
10n(rad/s). Trong qua trinh dao dong d6 dai 16 xo thay d6i tir 18cm dén 22cm. Chon gdc toa d6 O tai VTCB. Chiéu
dwong hudng xudng, gdc thoi gian Iuc 16 xo ¢6 d6 dai nho nhat. Phuong trinh dao dong ciia vat 14 :

A. X = 2cos(10xnt + w)cm. B. x = 2co0s(0,4xnt)cm.
C. x = 4cos(10xnt + m)cm. D. x = 4cos(10xnt + m)cm.
HD Gidi: ® = 10n(rad/s) va A = @ =2cm. = loai B

chon ¢ = = x =2c0s(10xt + r)cm. Chon :A

cosp<0
t=0:X%Xo=-2cm, vy=0: {2 2€05¢ :{ (p.

0=sing ¢=0;m
May Fx570Es bam: Mode 2, Shift Mode 4 (R:radian),

Nhap: -2 =SHIFT 23=ketqua:2 L 7 = X = Zcos(%th)cm

Bai_6: Mot con lic 106 xo dao dong véi bién do A = Scm, chu ky T = 0,5s. Viét phuong trinh dao dong ctia con lac
trong cac truong hop:

a) t=0, vatqua VTCB theo chiéu dwong.

b) t=0, vat cach VTCB 5cm, theo chiéu dwong.

¢) t=0, vatcich VTCB 2,5cm, dang chuyén dong theo chiéu duong.

HD_Giai: Phuong trinh dao dong c6 dang : X = Acos(wt+ ).
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Phuong trinh véan téc ¢6 dang : V=X =—Awm.sin(ol + ).

Van tbc goc : a)=2'—ﬂ-=2'—ﬂ.=47z(Rad/S).
T 0,5
X, = A.COS 0=>5.cos
a) t=0; ° ¢ & 4 ) = @p=-nl2.Vay x=5.cos(4.7r.t—£) (cm).
V, =—Aw.singp V, =-5.4.7.sinp >0 2
X, = ACOS 5=5.cos
b) t=0; ° v o v =p=0.
vV, =—Aw.sing Vo =-5.4.7.sing >0
Vay:  x=5.cos(4.zt) (cm).
X, = ACOS 2,5=5c0s
¢ t=0; ° o 4 o=—"(rad).
V, =—Aw.singp V, =—5.4.7.sinp >0 3

Vay: X= 5.C0$(4.7r.t—%) (cm).

Bai_7: Mot con lic 16 xo dao dong véi chu ky T = 1(s). Lic t = 0, vat qua vi tri c6 1i 46 X =—5/2 (cm) véi van toe
V= —10.%.«/5 (cm/s). Viét phuong trinh dao dong cua con lic.
HD Giii:
Phuong trinh dao dong c6 dang : X = Acos(wt+@) .
Phuong trinh van téc c¢6 dang : V=X =—Aw.sin(ot + ).
2w 2w

Van toc goc : w=—=—=27(Rad/5s).
: g T T ( )

2
ADCT : AZ:X2+V—2 :>A=\/x +——\/( 5\/_) - 107[;F) =10 (cm).
w
. . X = A0S -5.4/2 = Acos
biéu kiénban dau :t=0; ¢7 & \/_ ¢
v=—Aw.singp —10.72'.\/_=—A.2.7r.sin(/)

=tanp=-1 :>¢=3'T7[(rad). Vay X:10.COS(2.7z.t+37ﬂ) (cm).

Bai_8: Mot vat dao dong didu hoa doc theo truc Ox. Liic vat qua vi tri co li d6 X =—/2 (cm) thi c6 van toc
V=—7Al2 (cn/s) va gia tbc a= Ji.yzz (cm/s?). Chon gbc toa d6 & vi tri trén. Viét phuong trinh dao dong cua vat
dudi dang ham so cosin.
HD Giai: Phuong trinh c6 dang : x = A.cos( @t + ). Phuong trinh van téc : v=- A. @.sin(at +¢) .
Phuong trinh gia téc : a=- A. @”.cos(wt +¢) .
Khi t = 0 ; thay cac gia tri x, v, a vao 3 phuong trinh d6 ta c6 :
X =—2 = Acosp;v = -2 =—Awsinp;a =722 = —w®. Acosp.
Lay a chia cho x ta dugc : w=z(rad/s).

Lay v chia cho a ta dugc : tanp =-1=> @ = 3'Tﬁ(l’ad) (vi cosp <0)

= A=2cm. Vay : X =2.cos(zt+ 3'77[) (cm).

Bai 9: Vatdao dong diéu hoa véi tde do cuc dai 40 cmy/s. Tai vi tri ¢ li do Xy = 2\/5 (cm) vat c6 dong nang béng
thé nang. Néu chon gbc thoi gian 1a luc vat qua vi tri ndy theo chiéu dwong thi phuong trinh dao dong cia vat 1a

wA=40 ~ oA =40
HD Giai: =
e

T
= X=4cos| 10t —— =
~10 ( 4) AT*/Ezz\/E {a)=

Bai 10: Mot vat co khdi luong m = 100g duoc treo vao dau dudi ciia mot 10 xo c6 d6 cing k = 100(N/m). Pau trén
ctia 10 xo gin vao mét diém cd dinh. Ban dau vat dugc giit sao cho 16 xo khong bi bién dang. Buong tay khong van tdc

= X= 4cos(10t—£j cm
0 4

ban dau cho vat dao dong. Viét phuong trinh dao dong cua vat (dang sin) . Liy g = 10 (m/s°); 7% =10.
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HD Giai: Ta c6 tan s6 goc : @ = \/E: ’% =10.7 (Rad/s).
m ,

Tai VTCB 16 xo dinramdt doan 1a : Al = % = % =10?(m)=1cm= A=Al =1cm.

Phuong trinh dao dong c6 dang : X = Asin(wt + @)

Diéu kién ban diu t = 0, giir 10 x0 sao cho n6 khéng bién dang tirc xo = - Al .
X, =—Al=-1=Asing

Taco:it=0;
V, = Aw.cosgp -0

:>(p:_%(rad). Vay : X=Sin(10.7z.t—%) (cm).

4 — Tric nghiém Vin dung :

Cau 1. Mot vat dao dong diéu hoa v6i ® = 5rad/s. Tai VTCB truyén cho vat mot van tdc 1,5 m/s theo chiéu duong.
Phuong trinh dao dong la:

A. x = 0,3cos(5t + n/2)cm. B. x = 0,3cos(5t)cm.  C. x = 0,3cos(5t — n/2)cm. D. x = 0,15cos(5t)cm.
Cau 2. Mot vat dao dong didu hoa véi @ = 1042 rad/s. Chon gdc thoi gian t = 0 lac vat c¢6 ly do x = 2+3cm va dang
vé vi tri cAn bang véi van tde 0,242 m/s theo chiéu duong. Liy g =10m/s* Phwong trinh dao dong cua v 4t c6 dang

A. X = 4c0s(102t + n/6)cm. B. X = 4c0s(102t + 2x/3)cm.

C. X = 4c0s(1042t — m/6)cm. D. X = 4cos(1042 t + /3)cm.

Cau 3. Mot vat dao dong vai bién dd 6cm. Luc t = 0, con lic quavitricolidox = 3\/5 cm theo chiéu duong vaéi gia
tdc 6 do 1on 2 /3cm/s2. Phuong trinh dao dong cua con lic 14 :

A. x =6cos9t(cm)  B.x = 6cos(t/3 — w/4)(cm). C. x = 6cos(t/3 + n/4)(cm). D. x = 6¢os(t/3 + n/3)(cm).
Cau 4. Mot vat co khdi lwong m = 1kg dao dong didu hoa véi chu ki T= 2s. Vit qua VTCB véi vén téc vo =
31,4cm/s. Khi t = 0, vat qua vi tri c6 li d6 x = Scm nguoc chiéu duong qui dao. LAy n°=10. Phuong trinh dao dong
cua vatla :

A. x = 10cos(nt +5n/6)cm. B. x = 10cos(nt + n/3)cm. C. x = 10cos(nt — n/3)cm. D. x = 10cos(nt — 5/6)cm.

Cau 5. Mot con lic 16 xo gdm qua cau nho va c6 do cing k = 80N/m. Con lac thue hién 100 dao dong hét 31,4s. Chon
g0c thoi gian la lac qua cau ¢o 1i @6 2cm va dang chuyén dong theo chiéu duong cua truc toa d6 vdi van toc ¢d do 1on
40 \/5 cm/s, thi phuong trinh dao dong cta qua caula:

A. X = 4cos(20t — m/3)em. B. x = 6¢0s(20t + n/6)cm. C. X = 4cos(20t + n/6)cm. D. x = 6¢0s(20t — 7/3)cm.

Cau 6. Mot con lic 10 xo treo thang dimg m=0,4kg k=40N/m kéo qua cau léch khoi vi tri can bang 8cm rdi thé cho
dao QOng. chon goc toa d¢ tai vi tri can bang, chiéu duwong hudng 1én trén, goc thoi gian lac tha vat. PT dao dong cua
con lac la:

A. x=28.cos(10.t + %)(cm) B.x=8c0s(20t + z)cm C.x=8cos(20xt + z)cm D.x =8cos(20t —z)cm

Cau 7: Mot vat dao dong diéu hoa voi tan sd goc @ = 10«/§rad /'S . Tai thoi diém t = 0 vt c6 li 4 x = 2cm va ¢6
téc do 1a —20+/15cm/ s . Phuong trinh dao dong cua vat 1a:

T
A X= 2COS(10\IIgt _E)Cm B. X = 2c0s(10~/5t + %)cm
C. X = 4cos(10+/5t — 5?ﬂ)cm D. X= 4cos(10«/5_t + %) cm

Céau 8: (PH 2013) Mot vat nh‘(’) dao dong diéu hoa doc theo truc Ox véi bién d6 5 cm, chu ki 2 s. Tai thoi diémt = 0,
vat di qua can bang O theo chicu duong. Phuong trinh dao dong cta vat la

A. x =5cos(nt —g) (cm) B. x=5cos(2nt —g) (cm) C. x =5cos(2nt +g) (cm) D. X =5cos(mnt +g)

Giai 1: A= 5cm; ©=2 1:/’1:= 2n/2 =n rad{s.
Khi t= 0 vat di qua can bang O theo chiéu duong: x=0 va v>0 => cosp = 0 => ¢= -n/2 . Chon A.
Giai 2:Dung may tinh FX570ES: Mode 2 ; Shift mode 4: Nhap: -5i = shift 2 3 = két qua 5 £ -n/2.
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Dang 3— Xic dinh trang thii dao dong ciia vit & thoi diém t _hodic =t + At

1 — Kien thirc can nho :

X =Acos(ot + @)
— Trang thai dao dong cua vat ¢ thoi diémt: {v= —wAsin(ot + ¢)

a=-w?Acos(ot + )
2

Y
®
— Congthic : a=—wX
— Chuyén dong nhanh dan néu v.a >0 — Chuyén dong cham dan néu v.a <0

2 — Phwong phdap :
* Cac budc giai bai toan tim li do, van toc dao dong & thoi diém t
X = Acos(ot + @)
— Céach 1: Thay tvao cdic phwong trinh : V=-oAsin(ot+¢) = X V,atait

a =—-0?Acos(mt + @)

2 2
. , ~ . V V.

— Céch 2 : Sir dung cong thirc : A= x2+ — =X =z AZ——%Z
) )

A= X2+ :;—122 = Vi = + o\ A2-x?
*Céc bude giai bai toan tim 1i do, van tdc dao dong sau (trude) thoi diém t mot khoang thoi gian At.
— Biét tai thoi diém t vat c6 1i d0 x = Xo.
— Tl:I phuong trinh dao dong diéu hoa : x = Acos(wt + @) cho X = X, q ‘
— Lay nghiém : ot + ¢ = o vdi 0<a <7 Gng vdi x dang giam (vat chuyén dong theo chiéu am vi v < 0)

hodc otte=—a g voi x dang tang (vt chuyén dong theo chiéu duong)
— Li d6 va van toc dao dong sau (trudc) thoi diém do At giay la :
X = Acos(mAt + a) _ | x = Acos(xwAt — o)
vV =-0ASsin(toAt + a) vV =-0ASsin(toAt - o)

3 —Bai tap :
Cau 1. Mot vat dao dong diéu hoa ¢ phuong trinh : x = 2c0s(2nt — 1/6) (cm, s) Li 6 va van toc ciia vat ldc t =
0,25s la :
A lcm; 12\/3_’n.(cm/s). B. 1,5cm ; £ny3(cm/s). C. 0,5cm ; £y3cm/s. D. lcm ; + & ci/s.
HD : Tu phuong trinh x = 2cos(2nt — /6) (cm, s) = V = — 4xnsin(2nt — w/6) cm/s.
Thay t = 0,25s vao phuong trinh x va v, ta dugc : X = 1cm, v = inﬁ(Cm/S) Chon : A.
Cau 2. Mot vat dao dong diéu hoa c6 phuong trinh : x = 5c0s(20t — 7/2) (cm, s). Van tde cuc dai va gia tdc cuc dai
cua vat la :
A. 10m/s ; 200m/s>. B. 10m/s ; 2m/s®. C. 100m/s ; 200m/s”. D. 1m/s ; 20m/s*.
HD : Ap dung : |V, |= @A Va |a | = o’A Chon: D
Cau 3. Vat dao dong diéu hoa theo phuong trinh : X = 10cos(4nt + g yem. Biét li do ciia vat tai thoi diém t 1a 4cm.
Li d6 cua vat tai thoi diém sau d6 0,25s 1a :
HD : —Tai thoi diém t : 4 = 10cos(4nt + m/8)cm. Pat : (4nt + n/8) =a = 4= 10cosa
—Tai thoi diémt + 0,25: X = 10cos[4n(t + 0,25) + n/8] = 10cos(4nt + n/8 + 1) = —10cos(4nt + n/8) =—4cm.
— Vay : x = — 4cm
Cau 4: Mot vat dao dong diéu hoa theo phuong trinh: X = 3cos(2t — %) , trong d6 x tinh bang cm, t tinh bang giay.
Géc thoi gian da duoc chon Ic vat c6 trang thai chuyén dong nhu thé nao?
E. Piqua Vitricolidox = - 1,5 cm va dang chuyén dong theo chiéu dwong truc Ox
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F. Diqua vitricolidd x = 1,5 cm va dang chuyén dong theo chiéu &m cua truc Ox
G. Pbiquavitricoliddx=15cmva dang chuyén dong theo chiéu duong truc Ox
H. Diqua vitricoli do x = - 1,5cm va dang chuyén déng theo chiéu am truc Ox
Xy = 3cos(27z.0 —%J =1,5cm
HD: = DPapan C
V, =X =—67zsin (27&0 —%) =3J3zcm/s >0

Cau 5: Mot vat dao dong diéu hoa véi bién d6 A = 10 cm, chu ki T. Vao mét thoi diém t, vat di qua li d6 x = 5 cm
theo chiéu am. Vao thoi diém t + T/6, 1i 6 cua vat 1a
A. 5\/§cm B.5cm C. —5\/§cm D.-5cm

Giai: O thoi diém t: x, = 5cm, v< 0

T
t+7T/6: a:E = X, =-5Cm

Cau 6: Mot chat diém dao dong doc theo truc Ox. Phuong trinh dao dong la x = 10 cos (2xt + 1t /3) (cm). Tai thoi
diém t vat c6 li d6 x = 6cm va dang chuyén dong theo chidu duong sau d6 0,25s thi vat c6 1i do 1a :

A. 6cm B. 8cm C. -6cm D. -8cm
Giai: O thoi diémt; © x; = 6cm, v>0

T=1s = 0,25s=T/4

= &thoidiémty=t; +0,255: =0y + ap = 1 /2

=> Sinoy = CoSaL, = Xo = 8cm
CAu 7: Mot chat diém M chuyén dong véi tée do 0,75 m/s trén dudng tron c¢6 dudng kinh bang 0,5m. Hinh chiéu M’
cua diém M 1én dudng kinh cia dudng tron dao dong didu hoa. Tai t = 0s, M’ di qua vi tri can bang theo chiéu am.
Khi t = 8s hinh chiéu M’ qua li d6
A. - 10,17 cm theo chiéu duong B. - 10,17 cm theo chiéu Am
C. 22,64 cm theo chiéu duong D. 22.64 cm theo chiéu 4m
Giai:
* V6i chit diém M : v= oR = ©A => o = 3 rad/s (A = 25cm)
*V6iM’ :x =25cos( 3t +7/2). +t=8s=>x=22,64cmvav<0=> DPapanD

Céau 8: Mot chat diém dao dong diéu hoa v4i phuong trinh: X = 20 cos(zt — ?ﬂ)cm. Tai thoi diém t; gia toc cua chat

diém c6 gi tri cuc tiéu. Tai thoi diém t, =t + At (trong d6 t, < 2013T ) thi toc do cua chat diém la 10;z\E cm/s.
Gia tri 16n nhét ctia At la
A. 4024,75s.  B.4024,25s. C. 4025,25s. D. 4025,75s.
2 ) . 5 .
GIALI: + Tai thoi diém t, : ami, = - 20m° cm/s® khi cos(st —?”) =1=>t;=5/6s vav=0

2

+ O thoi diémty : v=+1072 - + vmax7 =>At; =T/8 + KT/2 va At, = T/4 +T/8 + KT/2

+Gia tri 16n nhit cia At (g véi Aty

t,=5/6 + T/4 + T/8 + KT/2 <2013T => Kk < 4024,4 => Kmax = 4024 => At, = T/4 + T/8 + 4024.T/2 = 40245,75 s
AL — = B2

“Vinax Vi N2 0 Vin N Vv
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4— Triic nghiém :

Cau 1. Mot vat dao dong didu hoa v6i phuong trinh : x = 4cos(20mt + 7/6) cm. Chon két qua dung :

A.lict =0, li 30 cua vat la —2cm. B. lGc t = 1/20(s), li d6 cua vat la 2cm.

C. luc t = 0, van tdc cua vat 1a 80cm/s. D. lic t = 1/20(s), van toc cua vat 1a — 125,6cmy/s.

Cau 2. Mot chit diém dao dong v6i phuong trinh : x = 32 cos(10nt — 7/6) cm. O thoi diém t = 1/60(s) van toc va
gia toc cua vat c0 gia tri nao sau day ?

A. Ocm/s ; 300m%y2 cm/s?. B. —30042cmis ; Ocmis?.  C. Ocm/s ; —30042 cm/s?. D. 30042 cmi/s ; 300m?\2 cm/s?
Cau 3. Chit diém dao dong diéu hoa v6i phuong trinh : X = 6c0s(10t — 37/2)cm. Li d6 cia chit diém khi pha dao
dong bang 2w/3 1a :

A. 30cm. B. 32cm. C. —3cm. D. — 40cm.

Cau 4. Mot vat dao dong didu hoa c6 phuong trinh : x = 5c0s(2nt — n/6) (cm, s). Liy 7° = 10, n = 3,14. Vén téc cta
vatkhicoélidox =3cmla:

A. 25,12(cm/s). B. £25,12(cm/s). C. £12,56(cm/s). D. 12,56(cm/s).

Cau 5. Mot vat dao dong diéu hoa ¢ phuong trinh : x = 5cos(2nt — n/6) (cm, s). Liy 7° = 10, n = 3,14. Gia téc cta
vatkhicolidox = 3cmla:

A. —12(m/s?). B. —120(cm/s?). C. 1,20(cm/s?). D. 12(cm/s?).

Cau 6. Mot vat dao dong diéu hoa theo phuong trinh : x = 10cos(4nt + g yem. Biét li do cua vat tai thoi diém t 14 —

6cm, 1i d6 cua vat tai thoi diémt =t + 0,125(s) la :
A. 5cm. B. 8cm. C. —8cm. D. —5cm.

Cau 7. Vat dao dong diéu hoa theo phuong trinh : x = 10cos(4nt + g yem. Biét 1i do cua vat tai thoi diém t 1a Scm, 1i

d6 cua vt tai thoi diém t* = t + 0,3125(s).

A. 2,588cm. B. 2,6cm. C. —2,588cm. D. —2,6cm.
Cau 8. Mot vat dao dong diéu hoa theo phuong trinh x=6c0s(4nt+7/2)cm, toa d6 ciia vat tai thoi diém t = 10s 1a.
A.x=3cm B.x=0 C.x=-3cm D. x=-6cm

CAu 9. Mot chat diém dao dong diéu hoa theo phuong trinh x=5c0s(2 7tt) cm, toa d6 cia chat diém tai thoi diém t
=1,5s la.

A.x=15cm B.x=-5cm C.x=5cm D. x=0cm
Cau 10. Mot vat dao dong didu hoa theo phuong trinh x=6cos(4nt + ©/2)cm, van tdc cia vat tai thoi diém t = 7,5s
la.

A v=0 B. v =75,4cm/s C.v=-75,4cmls D.V =6cm/s.
Cau 11. Mot vat dao dong didu hod theo phuong trinh x = 6cos(4nt + 7/2)cm, gia tdc cla vt tai thoi diém t = 5s
la

A.a=0 B.a=947,5cm/s”. C.a=-947,5cm/s’ D.a= 9475 cmis. 7
Cau 12:Mot vat nh(’) dao dong dicu hoa véi chu ky T=1s. Tai thoi diém t; nao do, 1i 6 cua vat la -2cm. Tai thoi diém
t, = t;+0.25s,van toc cua vat c6 gia tri :
A: 4mt cm/s B:-2w m/s C:2rncm/s D:- 4nm/s

e 2
Giai:Gia stir phuong trinh dao dong ctia vat co dang x = Acos?ﬂt (cm)
2
x1=Acos?ﬂt1 (cm)
2r 2r T 27 T . 27
X, = Acos—t, = Acos— (i+ —) = Acos(—t;+ —) (cm) =- Asin—t
2 T b T(14) (le)() T
2 2 2 2
Vo =X"p = -—”Asin(—”tl+ Z) =- —”Acos—”t1=4n (cm/s). Chon A
T T 2 T

T
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Dang 4 — Xac dinh thoi diém, s6 1an vat di qua li dd xo — van tdc vat dat gia tri vy
1 — Kién thwrc can nho :

— Phuong trinh dao dong c6 dang : X = Acos(wt + @) cm

— Phuong trinh vén téc ¢6 dang: v = -mAsin(ot + @) cn/s.
2 — Phwong phdp :

a — Khi vit qua li do x, thi :

X
Xo = Acos(wt + ¢) = cos(ot + @) = KO: cosb = ot + ¢ = #b + k2=

*t = b-e + ken (s) véik e Nkhib—¢ >0 (v<0) vatqua X, theo chiéu am
0] 0}
- -b-¢ k2n - * L A A
tp=——" + — (s) vdi k € N* khi —b — ¢ < 0 (v > 0) vat qua X, theo chie¢u duong
0] 0}

két hop véi diéu kién ctia bai toan ta loai bét di mot nghiém
Luu y : Ta cé thé dua vao “ moi lién hé giiva DDPH va CPTD ”. Thong qua cic bwéc sau
* Budc 1 : V& dudng tron c6 ban kinh R = A (bién d6) va truc Ox nim ngang

Xy =7
* z . r . . ;A - _ ~ 0
Budc 2 : — Xac dinh vi tri vat lic t = 0 thi {Vo s \M’ ¢
— Xéc dinh vi trf vat lic t (X, da biét)
* Bude 3 : Xac dinh goc quét Ap = MOM'= ? o Xo X
T —360° 2
* Buge 4 : ot Ao A(POT
t=?> Ao o 360 {iioo

v>0
b — Khi vt dat van téc vy thi : ’/
V

Vo= -oAsin(ot + ¢) = sin(ot + ¢) = ——% =sinb = ot+¢=b+k2n
ot+e=(n—-b)+k2n
b b-o. k2n
(b-¢>0 (b
wikeNkhi 17?70 vak e nwkni |20
_n- d n-d-¢ k2n n-b-¢>0
®

¢.Sw phén bo thoi gian chuyén déng cia vdt trén quy dao_dao dong(cho két qua nhanh hon)

n-b-¢<0

Vitrix=+—A:Wt=Wd Vitrix=i§:Wd=3Wt

- Dung so d6 nay cd thé giai nhanh vé thoi gian chuyén dong, quing duong di dugc trong thoi gian At,
quéng dudng di tdi da, toi thiéu. ...

- C6thé &p dung duoc cho dao dong dién, dao dong dién tur.

- Khi &p dung can c6 k¥ niang bién doi thoi gian dé cho At lién hé voi chu ky T. va cha y chiing d6i xting
nhau qua gdc toa do.
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T/4

R R
a3 A e N
. 1 A/2 = A :

S0 db thif gian;_ A\ 2 «/_ i Q 3 \/._ 2 A X
ET/1'2' Y T2 Y12 | 1Y /1 Y T2
! \T/24 T TIg Y~ i 24: !
'\ 3 6 /
T/2

3 — Bai tip cb hwdng din gidi:
Cau 1. Mot vat dao dong diéu hoa c6 phuong trinh x =8cos(2nt) cm. Thoi diém thir nhit vat di qua vi tri cAn bang 1a

1 1 1 1

A) =s. B) =s C) =s D) =s

)4 )2 )6 )3

Giai: Chon A !
Cach1l: Vatqua VTCB: x =0 = 2nt = /2 + k2n = t:%+k voi ke N i

A X
Thoi diém thir nhét tng voi k = 0 = t = 1/4 (s) o; My
Céach 2 : Str dung mdi lién hé giita DDDH va CDTD. i
Bl — Vé duong tron (hinh v§) M}
B2 — Llct=0: X, = 8cm; Vo = 0 (Vat di ngugc chiéu + tir vi tri bién duong) Hinh 1

B3 — Vatdiqua VICBx=0,v<0
B4 — Vit di qua VTCB, ng v&i vat chuyén dong tron déu qua Mo va My. Vi @ = 0, vat xuét phat tir Mo nén thoi diém

thir nhat vit qua VTCB tng v6i vat qua M1.Khi d6 ban kinh quét 1 goc Ap = g =>t= Ao 3230 T= %s.
®

\ , 7T
Cau 2: Cho mdt vat dao dong diéu hoa c6 phuong trinh chuyén dong X = 10003(275t - g) (cm). Vat di qua vi tri

can bang lan dau tién vao thoi diém:
A. 1/3(s) B. 1/6(s) C. 2/3(s) D. 1/12(s)

Giai: t=0: X=53cm,v=0 : az%zZﬂt:V[:%S

Cau 3. Mot vat dao dong diéu hoa c¢6 phuong trinh x = 8cos10xt(cm). Thoi diém vat di qua vi tri x = 4cm lan thir
2013 ké tir thoi diém bat dau dao dong 1a :

6037 6370 6730 603,7
A =5 O B.= © C.=,© D. ——(s)
30
Glal.
10nt = = + k27 t=i+E keN
Cachl: y_4 — 3 — 30 5
10nt = — = + k21 t:—i—FE keN"
3 30 5
Vit qua lan thir 2013 (1&) Gng voi vi tri My: v < 0 = sin > 0, ta chon nghiém trén
Vé’ik=2013_1=1006:>t:i+@:MS.ChQHIA o
30 5 30 Hinh 3

Cach2:— Luct=0:Xy=8cm,vy=0
— Vit qua x = 4cm 1a qua M; va M,. Vat quay 1 vong (1chu ky) qua x = 4cm 1 2 1an. Qua lan thir 2013 thi

phai quay 1006 vong roi di tir My dén M;.Goc quét Ap =1006.27 + g =t (1006 + %).o, 2= %s . Chon: A
()
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C . 2 .
Cau 4: (PH — 2011) Mot chit diém dao dong diéu hoa theo phuong trinh X = 4COS ?t (x tinh bang cm ; t tinh

bang s). Ké tir t = 0, chat diém di qua vi tri c6 li d6 x = -2 cm lan thtr 2011 tai thoi diém
A.3015s. B.6030s. C.3016s. D. 6031 s.
Giagi: t=0:x=4cm,v<0

Vitri x =-2 cm thi 1 205—2?7[=2§t t=1s

2 5 5
T= o 3s . Mot chu ki qua x =-2cm : 2 lan. Lan thir 2011 ung véi t = 1+1005x3 = 3016s
w

Cau 5. Mot vat dao dong diéu hoa voi phuong trinh x = 4cos(4nt + E )em. Thoi diém thir 2011 vat qua vi tri x=2cm.

A) 12061 B) 1220:95 0) 120255 D) Pip n khdic
drt+Z =2 ikon t=i+E keN
GidgiCach1:, _ 5 _ 3 — 24 2 X
drt+Z=-Z ykon t:—£+E keN"
6 3 8 2
2011-1

Vit qua lan thir 2011(1¢) tng véi nghiém trén K = =1005

Hinh 5 M,

= t=—+502,5 =101
24

S->Chgn: A

Giai Cach 2: Vat qua x =2 la qua M; va M. Vat quay 1 vong (1 chuky) quax=21a2 lan.
Qua lan thir 2011 thi phai quay 1005 vong r6i di tr My dén M;.(Hinh 5)

Goc QUét A(D =100527[-|—% =t= % — 502,5+i _ 12061
[0

S Chon: A

Cau 6: Mot vat dao dong diéu hoa véi phuong trinh x = 4cos(4nt + % Yem. Thoi diém thir 2013 vat qua vi tri x=2cm

la( khdng xét theo chiéu):

A) 12073 B) 120613 0) 24157 s D)DPap an khic
24 24 A _ X
47rt+£=%+k27z t:i+gkeN
Gidi Cach1: X=2= = 1 K
dmt+Z =2 k2r |t=—Z+— keN’ .
6 3 8 2 Hinh 6 M,
Vit qua lan thir 2013(1¢) ing véi nghiém trén K = 2013-1 =1006 = t= 2—14+5O3 = 120735—> bap an A

Giai Cach 2: Vat qua x =2 la qua M; va M,. Vit quay 1 vong (1 chuky) quax=21a2 lan.

Qua lan thir 2013 thi phai quay 1006 vong rdi di tir Mo dén M;.(Hinh 6 : goc MOM; =11/6)
Géc quét: Ap=1006.27+7 =t =2 53+ L 12073
6 ® 24

Sbapan A

Cau 7: Mot dao dong di€u hoa vai x=8cos(2nt- E) cm. Thoi diém thr 2014 vat qua vi tri ¢ van toc v= - 8w cm/s.

A) 1006,5s B)1005,5s C)2014 s D) 1007s
Bai giai:
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Cach1:Tac6v= -16nsin(2nt-%) = 8

277t—£z£+k27r t=1+k
6 6 6

= ; = . keN -8
27Tt—z=—”+k277 t==4+Kk
6 6 2

. 2014 1
Thoi diém tha 2012 tng voi nghiém K = OT —-1=1006 =t =1006+ 5 =1006,5s

Hinh 7
. . v X X .
Cach 2: Tacé X =,|A> —(—)? = +4/3cm.Vi v < 0 nén vit qua M; va My, Qua lan thir 2014 thi phai quay 1006
w
vong rdi di tir Mg dén M,. G6c quét Ap = 1006.21 + 1 =t = 1006,5 s . (Hinh 7)

Cau 8. Mot chét diém dao dong didu hoa trén truc Ox co vén toc bé“lng 0 tai hai thoi diém lién tiép t,=175s va t, =2,5s,
tc d6 trung binh trong khoang thoi gian d6 1a 16cm/s. Toa do chit diém tai thoi diém t =0 la
A.-8cm B.-4cm C.0cm D.-3cm
Giai: Gia sir tai thoi diém to = 0; t; VA t, chit diém & cac vi triMo; My va My;

tir thoi diém t; dén t, chat diém CP theo chiéu duong.

Chét diém c6 van tbc bé“lng 0 tai cac vi tri bién

Chuki T= 2(t2 -t ) =15 (S)

Vi, = 16cm/s. Suy ra MiM, = 2A = vy (t, — t;) = 12cm M

M2

Mo
. . £ 1 !
DodoA=6cm. Tutg=0dént;;t; =155+ 0,255=T + ET |

Vi vay khi chit diém & Mo, chét diém CD theo chiéu am, dén vi tri bién 4m
trong t=T/6 di dugc quang duong A/2. Do vay toa do chat diém ot thoi diémt =0
la Xo=-A/2=-3cm. Chon D

A 2 T . .
Cau 9: Mot vat dao dong c6 phuong trinh 1a X = 3cos(57zt — ?) +1(cm) . Trong gidy dau tién vat di qua vi tri c6

toa do 1:}1 x=lcm méy 14n? i i i
A. 2 lan B.3 lan C.4lan D.5 lan
Gi ai: Vat dao dong hoa quanh vi tri x=1cm

1
. . X=—=cm
TaCéZ§=i5ﬂ'=E—)At=2,5T=2T+I;Othb’idiémt=0—) 2 (O
T 27 2 2

Trong 2 chu ki vat qua vi tri x=lcm dugc 4 lan( m(‘z)i chu ki qua 2 1an)
Trong mira chu ki ti€p theo vat qua x=1cm thém 1 lan nira.
Cau 10: Mot chat diém dao dong dicu hoa vdi phuong trinh x = 4cos(2nt + n/2)cm. Thoi gian tir lue bat dau dao dong

dén Iac di qua vi tri x = 2cm theo chiéu duong cua truc toa do lan the 1 1a
A. 0,917s. B. 0,583s. C. 0,833s. D. 0,672s.
Gidgi:t=0:x=0,v<0 (o2 | X

Xx=2cm,v>0 :>a:7—7z:27zt = tzls
6 12

Cau 11: Mot vat nho thuc hién dao dong diéu hoa theo phwong trinh X = 5cos(47t — %)(cm) . Tim thoi diém:

a.Vit qua toa do X*=—2,5v2cm lan thir 2013.

b.Vit qua toa 46 X*=-2, 5\2cm theo chidu dwong lan thir 2014.
Gidi:

a: vat qua toa do x* = —2,5y2cmcem Ian thi 2013,
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Vi 2013 1a sd I¢ nén ta co: t,y,, =t, + 2013715 i t; 1 khoang thoi gian tir vi tri ban dau dén toa do
X =-25/2cm lan thi nhit. (lan 1)
o308 o = O >
@) 25—
5 _ ’ 5
2,5\2 s y
Theo hinh vé ta co
b=t L DT vayt,, =T va006r = 220791 _ 12079 _ 55 oo
6 4 6 12 12 12 24

b: vat qua X*=—2,5+/2cm theo chidu duong 14n thir 2014

Ta co: t,y, =t +(2014—1)T voi b 1a khoang thoi gian tir vi tri ban déu dén toa 4o X* = —2,5v/2cm vat dang
chuyén dong theo chiéu duong lan thir nhét. (lan 1)

Theo hinh v& ta c6

/:\ ) M) ) M) »
—_— 0 25— ¢ .
r.r.r._3 -5 ~2,5\2 !
=t —t—=— ’ —>
AT !

Vayty, = o 120137 =385 _1006,8755
4 8

Cau 12: Mot vat dao dong diéu hoa voi phuong trinh x=8cos(27t- %) cm.

Thoi diém thir nhat vat qua vi tri c6 dong ning bang thé ning.

1 1 5
A) =s B) —s C)=s D)15s
)5S B ) 3 )

Giai Cach 1:W, = W, = %msz2 sin?(2xt —%) =%mw2A2cos2 (2t —%)

:>cos(47rt—2—) 0= 4t—2—:z+k7z:>t=l+E k e[-1;0)
3 3 2 24 4

Thoi diém thir nhat Gmg voi k= -1 =t = 1/24 s 0
1 Hinh 12
Giai Cach 2: Wy =W, => W, = W = X== \/_ = ¢0 4 vi tri My, M,, M3, My trén dudng tron.

Thoi diém dau tién vat qua vi tri Wd = W, g voi vat di tir My dén M, .(Hinh 12)

GOc quét: A(p—%—%:éztzA—;zz—zs

Cau 13: Mot vat dao dong didu hoa voi phuong trinh x=8cos(nt- %) cm.

Thoi diém thir 2010 vat qua vi tri c6 dong ndng bang 3 lan thé niang.?

Giai Cach 1: W, = 3W, = sinz(ﬂt—%) =3C052(ﬂt—%) :cos(Z;zt—%) =—%
27Z't—£=2—7[+k27l' t:1+k keN
2 3 12

2 = 1
omt—L =T ikor |t=——+k keN
2 3 12

Hinh 13
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12059

Qua lan thtr 2010 Gng voi nghiém dudi k = 1005 = t = BT S

1 A
Giai Cach 2: Wy =3W; => W, = ZW = X= iE = ¢0 4 vi tri trén duong tron My, M, M3, My.

Qua lan thtr 2010 thi phai quay 502 vong (mdi vong qua 4 1an) rdi di tir My dén M. .(Hinh 13)

Goéc quét Ap =502.27 + 7 — (———) 1004 +%. ->t—%—1004 1 @s

w 12 12

Cau 14: Mot vat dao dong diéu hoa v6i chu ki T, trén mot doan thing, gitra hai diém bién M va N. Chon chiéu

duong tr M dén N, géc toa d0 tai vi tri can béng 0, méc thoi gian t = 0 la Iuc vat di qua trung diém I cua doan MO

theo chiéu dwong. Gia téc ctia vt bang khong 1an thir nhit vao thoi diém
A.t=T/6. B.t=T/3. C.t=T/12. D.t=T/4. /_\
Lo ) x

2 O = Z—z_ﬂ-t t—l M g
Giai: 6 T 12

Cau 15: Mot vat dao dong didu hoa voi phuong trinh dao dong X = ACOS(a)t+ (0). Cho biét trong khoang thoi gian

A3
2

1/60 gidy dau tién vat di tir vi tri can bang xo = 0 dén x = theo chiéu duong va tai diém cach vi tri cAn bang 2cm

vat ¢6 van toc 1a 40ﬂ\/§cm /s. Tan sb gbc @ va bién do A cua dao dong 1a

A. wo=2rrad/s;A=4cm. B. w=20rad/s; A =40cm. 0 2 X

. N
C. w=20xrad/s; A=16cm D. w=20xrad/s; A=4cm. A \b/
2
Giai azzzz—”t Tobt=ts = w=20r(rad /s) Aza’x2+v—2:4cm
3 T 10 D)

Cau 16(PH- 2009): Mot con lic 16 xo vat nhé c6 khéi lwong 50g. Con lic dao dong didu hoa trén truc nam ngang véi
phuong trinh x = Acoswt. cir sau nhitng khoang thoi gian 0,05s thi dong ning va thé nang cua vat lai bang nhau. Lay
n® = 10m/s?. Lo xo cua con lic c6 do cang bang

Giai: Theo so db trén thi ci sau nhitng khoang thoi gian At =

oo|—|
oo|—|

=% vat s& di dén vi tri ma c6 dong ning bang
thé nang. Vay ¥%T = 0,05s = T = 0,2s tir day suy ra k = 50N/m

Cau 17: Mot vat dao dong diéu hoa, néu tai mot thoi diém t nao d6 vat c6 dong nang bang 1/3 thé ning va dong ning
dang giam dan thi 0,5 s ngay sau d6 dong ning lai gip 3 1an thé ning. Hoi bao lau sau thoi diém t thi vat c6 dong ning
cuc dai?

A ls. B.2s. C.2/3s. D. 3/4s.

Giai : dung cong thire PLBT co ning W = Wy + W, = 4W, /3 => kA2 = (4/3) kx?/2

=>x =+ A+/3/2=>dé cho dong ning dang giam => vat dang di vé bién va thé nang ting

=> X = AV312=A cosay => oy = — /6

=> ¢ thoi diém ngay sau d6 Wy = 3W,;=> 4W, = W \\>[ >

=> X, = A/2 = Acosa, => o, = n/3=> GOc quay Ao=o0p- og = /2
=> khi vat c6 dong ning cuc dai trong thoi gian ngin nhat

/6
=> khi vat di qua vi tri cin bang => gdc quay o = 11/6 + 1/2 = 27/3
2n
Aa o a.At ?'0’5 2
At t Aa T 3
2
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4— Bai tap tric nghiém Vin dung :

Cau 1. Mot vat dao dong diéu hoa véi phuong trinh x = 4cos(4nt + 7/6) cm. Thoi diém thir 3 vat qua vi tri x = 2cm
theo chiéu duong.

A)9/8s B) 11/8 s C)5/8s D)15s
Cau 2. Vat dao dong diéu hoa c6 phuong trinh : x = Scosnt (cm,s). VAt qua VTCB lan thir 3 vao thoi diém :
A. 2,5s. B. 2s. C. 6s. D. 2,4s

Cau 3. Vit dao dong didu hoa c6 phuong trinh : x = 4cos(2at - m) (cm, s). Vat dén diém bién duong B(+4) lan tht 5
vao thoi diém :

A. 4.5s. B. 2,5s. C. 2s. D. 0,5s.

Cau 4. Mot vat dao dong didu hoa c6 phuong trinh : x = 6cos(nt — 1/2) (cm, s). Thoi gian vat di tir VTCB dén lac

qua diém c6 X = 3cm lan thir 5 1a :
ﬂ3. B. gs. C. §s. D. ﬂs.
5 6 6

Cau 5. Mot vat DPPH voi phuong trinh x = 4cos(4nt + n/6)cm. Thoi diém thir 2009 vat qua vi tri x = 2cm ké tir t =
0,la
A) 12049 S. B) —120613 C) —120255 D) bap an khac

24 24 24
Cau 6. Mot vat dao dong didu hoa co phuong trinh x = 8cos10xt. Thoi diém vat di qua vi tri x = 4 1an thir 2008 theo

chidu Am ké tir thoi diém bat dau dao dong 1a :

A

A 12043 ©). B, 10243 ©) C. 12403 ©) D 12430 ©)
30 30 30 30
Cau 7. Con lic 16 xo dao dong diéu hoa trén mit phang ngang v6i chu ki T = 1,5s, bién dd A = 4cm, pha ban dau 1a
5n/6. Tinh tir luc t = 0, vat c6 toa dd x = —2 cm lan thir 2005 vao thai diém nao:
A. 1503s B. 1503,25s C. 1502,25s D. 1503,375s

Cau 8. Mot vat dao dong diéu hoa voi phuong trinh : x = 5cos(2at 4+ n/6)cm. Thoi diém thr hai vt qua vi tri x = —
2,5cm theo chiéu am :

A. 5/4s B. 1/6s C. 3/2s D. 1s

Cau 9. Vat dao dong diéu hoa c6 van toc cure dai bang 3m/s va gia tdc cuc dai bang 307 (m/s?). Thoi diém ban dau vét c6 van
tdc 1,5m/s va thé ning dang ting. Hoi vao thoi diém nao sau day vat co gia toc bang 157 (m/s?):

A. 0,10s; B. 0,15s; C. 0,20s D. 0,05s;

Gidi: Ve = ®A=3(0/S)  amax = ©°A= 301 (m/s? ) => 0 = 10n --> T =0,2s
Khit=0v=15m/s = Vpu/2--=> Wd = W/4. Tuc 1a té ning W, =3W/4

kx? 3 kA? AN3

o _BKA® e A3
2 4 2 2

Do thé ning dang tang, vat chuyén dong theo chiéu duong nén vi tri ban dau

_ A3

Xo = T Vat & Mg géC(p:-Jt/6

Thoi diém a = 157 (W)= aed2 => o 7
X=tA/2=. Dp a>0 vat chuyén dong nhanh danvé VTCB nén vat ¢ di€ém M
ung voi thoi diém t=3T/4=0,15s (Goc MOM =w?2). Chon B. 0,15s
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Dang 5 —Xic dinh thoi gian ngin nhat vit di qua ly d6 x; dén x,
1 — Kién thirc cAn nhé : (Ta dung méi lién hé gitta DDPH va CDTD déu dé tinh)

Khi vt dao dong diéu hoa tir x; dén x, thi twong tng véi vat chuyén dong tron déu tir M dén N(chu y x; va X, 1a hinh
chiéu vuoéng goc cua M va N 1én truc OX
Thoi gian ngan nhat vat dao dong di tir x; dén x, bang thoi gian vat chuyén dong tron deéu tir M dén N

B cosQ, =—*

= At—[92=@ _ A MON. MON . | A va(0<g,p,<m)
® ) 360 2n X,
COS([)ZZX

2 — Phwong phap :
a.Phuwong phap dwong tron lwong giac (khi x co gia tri dac biét): :

"><

* Budce 1 : V& dudng tron c6 ban kinh R = A (bién d6) va truc Ox nim ngang

Xg="?

* Budc 2 : — Xac dinh vi tri vat lic t = 0 thi { )
Vo =7

— Xac dinh vi tri vat ldc t (x, da biét)
* Buoc 3 : -Xac dinh goc quét Ag = MOM'=?
*Buoc4: t= 0= A0 _A0q
o 360 27
b.Phwong phap dung gian do phdan bo thoi gian (khi x co gia tri dac biét):

T/4
| R R
B A b A
So db thi gian: A "5 o 2 o) 2 22 A x
: IH_JI\ Y | ~ H_II | | =
:TllziT@ 4 T2 4 Th? T4 Ti2d, T/12 |

I . ' N : !
e

-Cac khoang thoi gian ngin nhat dic biét: TI?
TrO0dénx= | +A2 A2 A BR [EA
trin T/12 T/8 T/6 T/4
TrAdéenx= | AR A2 | ABR 0
trin T/6 T/8 T/12 T/4
Tw-Adénx= |-A/2 A2 | -ABR 0
trin T/6 T/8 T/12 T/4
+ V4t 2 An lién tiép di qua x = + Af thi At= }

c.Phwong phdp ding cong thire ( tdng qudt khi x cé gid tri bit ky) :
Dung cong thirc kéem Voi may tinh cam tay

X 1 Asina X = Acosa,
-A ) X1 A A X2
O\ n2-a 0\ «
a
1/2-a!
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. SR
— < ' >
1 X 1 X
t,= —arcsmu t,= —arccosu
® A ® A
VT Bién VTCB VT Bién
-A 0 X A
© R e G
N 1 K
t=—arcsin'— t=—arccos—
[0) A 0] A
Theo toa do x:
, , I
+ Néu tir VTCB dén li dd x hodc nguge lai thi: t= aarcsm A
, , _1 X
+ Neéu tir vi tri bién dén li d x hodc nguoec lai thi: = - arccos A

Theo vén toc v:

1 .|V
+ Néu vat giam téc tir vimax dén v hoiic nguge lai thi]L = —arsinj—-
m VmaX
. . ) 1 Y
+ Néu vat ting tbc tir 0 dén v hoiic ngwge lai thi:  |L = —arccos|—
(D VmaX
Theo gia toc a:
. . . 1 .| a
+ Néu gia toc ting tir 0 dén a hoic ngwoc lai thi: = —arsinj—-—
w amaX
, , , _1
+ Néu gia tbc giam tir ams dén a hoiic ngworc lai thi]l = —arccos|—
(D amaX

Vi du dién hinh : Mot vat dao dong trén truc ox voi phuong trinh X =5c0s(47t — %)(cm) . Tim khoang thoi gian

nghn nhét dé vat di tir li @0 X, =—2,5cm dén li do x, = 2,5+/3cm?
Ta thdy: thoi gian ngén nhit dé vat di tirli @0 X, =—2,5cm dénli dd X, = 2,5v/3cm  chi ¢6 thé 1a thoi gian dé vat di
theo mot chiéu tryc tiép ( khong lap lai hay quay vong) tir —2,5cm — 2, 5J3cm nhu hinh vé sau:
—2,5cm O 2, Wécm

‘ |-

e—>
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Sau day ta xét 3 cach tiéu bi¢u nhat dé sau nay ta co thé van dung cho tat ca nhirng bai tip sau!
Cach 1: Sir dung maoi lién hé giiva dao dong diéu hoa va chuyén dong tron déu.

V& duong tron tdm O, ban kinh R=A =5cm, ké truc ox ndm ngang va danh dau vi tri cac diem x, =-2,5cm,
X, =2, 5\3cm. Xéc dinh cung MiM; twong tng nhu hinh vé.
Ta cn tim goc @ & tam do cung M:M; chén.

Trong trudng hop nay, goc & cb thé tinh &=+

e 25 1 T
Véoisinay=—=—=>a, =— >

5 2 g
VélsinozZ:M:ﬁ:>ozzzE

5 2 3

7
Nén: 05=0(l+052=£+£=z .Véyt:g:L:E:QlZSS
6 3 2 o 4r 8

Cach giai nay rit quen thudc véi cac em HS, nhung trong mot sO truong hop néu dung cach nay dé lam bai
thi trac nghiém s€ lau hon vi phai mat thoi gian v& hinh dé tinh goc. Vay can phai biét nhitng cach giai khac
don gian hon, ngan gon hon dé di dén dap sé mot cach nhanh nhat !

Cach 2: Nhé cdc trwong hop dic biét (xem so do phén bé thoi gian dwdi day):

4 T
OB A he A B
So db thoi gian: A 2 1/_ Q Af \Eﬁ 2 A X,
v T2 Y T2 YT T2 Y T/ T2 |
! /24 GV Tis Y Ti24: !
NG TG T/6 -/
T2

+ Thoi gian dé vat ditr X=0 dén |X| = A hoic nguoc laila: t= e

, A
+ Thoi gian di tir X=0 ( VTCB) dén |X= - hodc di nguoc lai t = 1T—2

A
+Tthoi gian di tir X—E dén X = A hoic di nguoc lai lat —TE
e U () ek 2 . T
+ Thoi gian di tir X =0 @n X:T hodc nguoc lai la t_§
e e U () ek 3. . . T
+ Thoi gian di tir X =0 @n X:T hodc nguoc lai 1a t_E

TP S e en 5 A
O bai toan trén, nhan thay gia tri ctia 2 vi tri X1» X; ¢6 su dac biét: X1=—2,5=—§=—E va

5V3  AV3

va chiing nim & 2 bén so vdi VTCB nén ta c6 thé dugc két qua nhanh nhu sau:

T,T_T_05 %20’1258.

t—215_>2'5’\ﬁ - t_AQL‘ﬁ - t—é—>0 +t Af 12 6 4 4

2 2 2
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Cach 3: Ding cong thirc

1 . |X
+ Néu tir VTCB dén li d9 x hoic ngugc lai thi: t= g arcsm%
, , _1 X
+ Néu tir vi tri bién dén li d x hodc ngwoc lai thi: L= - arccos —
—A X 0 X, A x
O X 0 . — <D >
< > < >
1 X 1 X
1= —aI’CS|nu t2 = —arCCOSu
® A ®

O bai toan trén, do X, =—2,5cmva X, = 2, 53cm nim & 2 bén so véi VTCB nén thoi gian can tim gdm téng cua 2
phan: thoi gian t; dé di tir X, =—2,5cm dén VTCB va thoi gian t, dé di tir VTCB dén X, = 2,5/3cm

_5 2.5 VTCB 2,53 5  x
O Q ®, O O—
N vAw >/
Y Y
1 t,
1 . 1 X
Taco: t =t +t, =—arcsin— x| +— arcsm‘ |
@ A o
_ 2, 5\/_
Hay : t= 1 arcsm| |+arcsm| 2| o arcsm| +arc5|n‘ ‘ s 0,125s
w V4 5 8
4 — Baitap :
a—Vidu:

Vi du 1. Vit dao dong diéu hoa co phuong trinh : x = Acoset. Thoi gian ngan nhat ké tir luc

bt dau dao dong dén lac vat co li do x = —A/2 1a: *’\A"" <
A. T/6(s) B. T/8(s). C. T/3(s). D. T/4(s). >0
HD :—tait=0:Xo = A, Vo = 0 : Trén duong tron tmg véi vi tri M

>[=
=

—tait X=—A/2 : Trén duong tron tng vdi vi tri N ( hinh vé 1)
— Vat di nguoc chidu + quay duge goc Ag = 120° = 2x/3. Hinh vé 1

= Ao _AeL_ ;T“T T/3(s) Chon:C

o 2n
Vi du 2. Vat dao dong diéu hoa theo phuong trinh : X = 4cos(8xt — 7/6)cm.

Thoi gian ngin nhat vat di tir X; = —2\/§ cm theo chiéu dwong dén vi tri
c6lidox, = 2\/§ cm theo chiéu dwong 1a:

A. 1/16(§). B. 1/12(s). C. 1/10(5) D. 1/20(s)
HD : Tién hanh theo cac budc ta co :

— Vit dao dong diéu hoa tir x; dén x, theo chiéu duong tuong ting vat CDTD tir M dén N Hinh vé& 2

— Trong thoi gian t vt quay duoc goc Ag = 120° = 2/3. (hinh v& 2)

Ap A9 ﬂ'r: I:i:_() Chon: B

— Vay:t=
o) 27 3.2n 3 43
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b— Van dung :

Cau 1. Mot vat dao dong didu hoa voi chu ki T = 2s. Thoi gian ngin nhat dé vat di tir diém M c6 1i d6 x = +A/2 dén
diém bién duong (+A) la

A. 0,25(s). B. 1/12(s) C. 1/3(s). D. 1/6(s).

Cau 2. (PH-2008) mdt con lic 10 xo treo thing duing. Kich thich cho con lic dao dong diéu hoa theo phuong thang dang.
Chu ki va bién d6 cta con lic 1an luot 1a 0,4s va 8cm. Chon tryc x’x thing dtng chiéu duong hudng xuong, goc toa do
tai VTCB, gbc thoi gian t = 0 vat qua VTCB theo chiéu dwong. Ly gia toc roi ty do g = 10m/s? va n°= 10. thoi gian

ngdn nhét ké tir khi t = 0 dén Iyc dan héi cta 16 xo c¢6 d6 16n cyc tiéu 14 :
A 7/30s. B 1/30s. C 3/10s. D 4/15s.
mg T?

HD: k 4z’
Thoi gian tir X=0 > X =+A > X = 0—>x_—élaI I+T 7T:ls
2 4 4 12 12 30

Cau 3. Vit dao dong diéu hoa c6 van tde cuc dai bang 3m/s va gia toc cuc dai bang 30w (m/s®). Thoi diém ban dau vat c6 vin
tdc 1,5m/s va thé ning dang ting. Hoi vao thoi diém nao sau day vat co gia toc bang 157 (m/s?):

g=0,04m=4cm

A. 0,10s; B. 0,15s; C. 0,20s D. 0,05s;
Gidi: Vpax = 0A=3(11/S)  amax = ©°A= 307 (/s* )=> o = 10 -> T = 0,25

_ . kx> 3 kA? Ay3
Khit=0v=15m/s = Vpn,/2=>Wd = W/4. Tc 1a té€ nang W, =3W/4: 7)(0 = ZT =X, = J_rT\/_ .

Do thé ning dang ting, vat chuyén dong theo chiéu duong nén vi tri ban dau

AJ’

Xo= —— Vato Mg goc ¢ = -n/6

Thoi dlem a = 151 (M/s9):= amd2=>

X =+ A/2 = Do a>0 vit chuyén dong nhanh dan
vé VTCB nén vit ¢ diém M tmg v6i thoi diém
t=3T/4=0,15s ( Goc MeOM = 7/2). Chon dap an B. 0,15s

*BAI TAP REN LUYEN VE KHOANG THOI GIAN NGAN NH AT

+ Cac diém aic biét: Tir cong thire ddc 1ap véi thoi gian:

V2
AN =x+—=>A=x"+
0
T/4
A A
So db thoi gian: Al 2 2 A2

' T/12, 1712
1

—1(A)

Céch nhé so db tho gian: Xét doan OA :

2

H_H—’
The \ T2 T2 ) 112

T/12
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1) Thoi gian di tir x1 dén x2 (x2 =+ A)

AN . i , +A Doi do >Rad
S« WL W Vd: 30°=30. -7 (rad)
to tq t to 180
. 1 . X T . X . X
T x=0dén x=x l1a : |[t, = —.arcSin—% = —arcSin - = arcSin =
' ' A 2rx A 0°
£ 1 x T X X
Tw X=X, dén x = A la: |t, = —.arcCos— =—arcCos— = arcCos—
X=X den T2 A 2z A 360° A

Bam may tinh ham arcsin: Phim SHIFT Sin  Man hinh xuit hi én: sin-1(
Bam may tinh ham arccos: Phim SHIFT Cos Man hinh xuat hi én: cos-1(

Khoéng thoi gian ngin nhit dé vat di tir li dd x; dén x, 1a At

1 arcSin X2 — arcSin X
A A

At = — =
W

1 arcCos X2 —arcCos X
A A

@
Trong 1 chu ki T:
-Ving van toc (tbc dd) >V nim trong doan [— Xy Xl] (vat cach VTCB mét khoang nho hon x;)

=>» Khodang thoi gian la At = 4t1
-Ving van téc (tc dd) < v (khdng vuot qua v) nim ngoai doan [— X5 xl]
=> Khoang thoi gian 1a At = 4t,

. AV3 \Y . \Y 2T
-O vi tri x= V3 > V:Tmax :-Ving toc do > Tmax => Khoang thoi gian 1a At = 4t, = Y
<\ A A Vmax 5 \ . . \ T
-Vung toc d6 < 5 => Khoang thoi gian 1a At =4t, = 3
BAI TAP:

BT1. Mot chit diém dao dong diéu hoa véi bién do 10 (cm) va tan s6 goc 10 (rad/s). Khoang thoi gian ngdn nhét dé
né di tir vi tri ¢6 11 d6 +3,5 cm dén vi tri can bang la

A. 0,036 s B.0,121s C.2,049s D.6,951s

HD: B e t, = arcsin 22 L arcsin 35 0,0357571...Ch on A

: Bam may tinh: 1, = —. — = —= 0, ....Chon

YA R, A 10 10 :

BT2. Vat dao dong diéu hoa, thoi gian ngan nhat vat di tir vi tri x=+A dén vi tri x=A/3 12 0,1 s. Chu ki dao dong ciia

vat la
A.185s B.1,2s C.0,51s D. 0,4s
, 1 X
HD: Bam may tinh: t, = —.arcCos—=+ =>T = 2nt = 27.0,1 =0,51s
1) A x| 1,2309
arccosx

BT3. Vat dao dong diéu hoa vai bién do A. Thoi gian ngan nhat vat di tir vi tri c6 i 46 A/2 dén vi tri c6 1i do A 1a
0,2 s. Chu ki dao dong cua vat la:
A 0,125 B.04s C.0,8s D.1,2s

HD: t, = LarcCos LIS EN
2 A

BT4. Mot chit diém dao dong diéu hoa v&i chu ki 1 s voi bién d6 4,5 cm khoang thoi gian trong mot chu ky dé vat
cach vi tri can bang mot khoang nho hon 2 cm 1a

A.0,29s B. 16,80 s C.0,71s D.0,15s

HD: At =4t =

BT5. Mot chat diém dao dong diéu hoa voi chu ki T. Khoang thoi gian trong mot chu ky dé vat cach vi tri can bang
mot khoang 16n hon nura bién do la:

Al B 2L c. L D. L
3 3 6 2

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 37



Chuyén dé vat Iy 12 -38- GV : Doan Van luwong

HD: At =4t,=

BT6. Mot vat dao dong diu hoa c6 chu ki dao dong 1a T va bién do 1a A. Tai thoi diém ban dau vat c¢6 1i d6 x>0.
Thoi gian ngin nhét dé vat di tir vi tri ban dau vé vi tri cAn bang gp ba thoi gian ngan nhat dé vat di tir vi tri
ban dau vé vi tri bién x=+A. Chon phuong an diing

A. x;=0,924 A B. x;=0,5A+/3 C. x,=0,5A+/2 D. x;=0,021A
HD:
T
tl +t2 = Z
t, =3,
x,= AC0s 2_?2 hay x, = ASin(Z_l_—ﬂtl)

BT7. Mot dao dong diéu hoa c6 chu ki dao dong 1a T va bién d6 1a A. Tai thoi diém ban dau vat ¢6 li do x; (ma x,
#0; £ A) bat ké vat di theo hudng nao thi ctr sau khoang thoi gian ngin nhit At nhat dinh vat cach vi tri can
bang nhu cli. Chon phuong an ding

A. x;=+ 0,25A B. x,=+ 0,5A/3 C. %=+ 05A~/2 D.B. x,=+ 0,5A
HD:
At =2t =2t,
T
tl +t2 = Z
2 ]
X,= ACos _7?2 hay x, = AS|n(2_|_—7ztl)

BT8. Mot vat dao ddng diéu hoa c6 phuong trinh 1i d6 x=8cos(7 zt + E) cm. Khoang thoi gian toi thi€u dé vat di

tir 1i @6 7 cm dén vi tri ¢6 1i d6 2 cm 1a
A 1/24s B.5/12s C.6,65s D.0,12s

BT9. Mot vat dao dong di€u hoa c6 phuong trinh li 3o x=8cos(7 7t + E) cm. Khoang thoi gian toi thiéu dé vat di tu

li 6 4~+/2 em dén vi tri c6 1i 40 —4+/3 cm la

A 1/24s B.5/12s C.1/6s D.1/12s

BT10. Mot dao diéu hoa c6 chu ki dao dong 1a T va bién do 1a A. Thoi gian ngin nhat dé vat di tir diém co li o
cuc dai vé diém c6 1i do béng mot nira bién do cuc dai ma vécto van tdc co hudéng cuing hudng cua truc toa do la

A.T/3 B.5T/6 C.2T/3 D.T/6

BT11. Mot con lac 10 xo dang dao dong dicu hoa v4i bién do A, thoi gian ngan nhat dé con lic di chuyén tir vi tri
6 1i d6 x,=-A dén vi tri c6 1i 30 x,=A/2 1a 1 s. Chu ki dao ddng cua con lac 1a:

A. 6 (5) B.1/3s C.2s D.3s

HD:
M Q N
— M —A 3 -3 '
= =
_— e A -
i T T =
1z = = 1z

, T
¥ Cr sau khoang thdi gian ngan nhat g thi vat lai di qua M;, My, hoac O hodc M3, M,

HD:
M 4 Mo O Mgy Mg
- —at= AZ A
2 =

— T

Gl
%l
%I
&M
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, T
¥ Ctr sau khoang thoi gian ngan nhat E thi vat lai di qua M;, My, M3, My, Ms, Mg, M7

My Mp My My Ms Mg My
-A —a/3 -4 O A 4.3 A
2 2 2 T

Ww
T i T T T T
12 12 12 1z 1z 12

HD:

BTlZ.v Mot chit diém gang dao dong Qiéu hoa trén mot doan thél[lg xung quanh vi tri cénﬂbe‘“mg 0. Goi MN 1a hai
diém trén du’c‘mg thang cung cach déu O. Biét ci 0,95 s thi chat diém lai di qua cac diém M,O,N va toc do cua
no di qua cac diem M,N la 20 £ cm/s. Bién d§ A bang

A.4cm B.6cm C.4\/§cm D. 4\/§ cm
HD:
nM < N
— A —Aﬂ'.-"? ' AL,E iy
2 ‘2—-__,___\_'_4_,__-'—’
I il T
1z = & 1z
T
t=—
6

\'

| M | 2

BT13. Mot chat diém dao dong diéu hoa voi chu ki T. Khoang thoi gian trong mét chu ky dé vat ¢6 téc do nho hon
1/3 toc do cuc dai la

A.T/3 B. 2T/3 C.0,22T D. 0,78T
HD:
Vv
V < —max
3
Vi = OA
2
X2 +V_2 = A2
w
At =4t, =7

BT14. Mot chit diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot chu ky dé vat c6 tc d 16n hon
0,5 toc do cuc dai la

A TI3 B. 2T/3 C.T/6 D.T/2

HD:

v >0,5v .
V. .. = oA

max
2
X2+—2:A
[0

At =4t =2
BT15. (PH-2012) Mot chit diém dao dong diéu hoa v6i chu ki T. Goi vy, 14 tée do trung binh cta chat diém trong
mdt chu ki, v 14 toc do tirc thoi clia chat diém. Trong mét chu ki, khoang thoi gian ma v>0,25 2v,, la:

2

A T/3 B. 2T/3 C.T/6 D.T/2
HD:
L S _4A
T T
r_2r
w
v > 0,252v,, =
2
x2 +V—2 =A?
(0]
At =4t =2
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| € —— ]
BT16. Mot vat nho dao dong di€u hoa véi chu ki T va bién d6 8 cm. Biét trong mét chu ki, khoang thoi gian dé vat
nho ¢6 d¢ 1on van toc khong vuot qua 16 cm/s 1a T/3. Tan s6 goc dao dong cia vat 1a
A. 4 rad/s B. 3rad/s C. 2rad/s D. 5rad/s
HD:

v<16

w="
BAI TAP TU LUYEN CO HUONG DAN

Cau 1: Mot chat diém dao dong diéu hoa véi bién do A va van toc cuc dai 1a V. Khili do X = iE thi toc do cua

vat bang:
A. Vi B. Vinax/2 C.\3v,, /2 D.v,, /2
2 2 2 A
v v \" =t— 3
HD: A’ =X+ — = A =X+ A —— > A =X+ A*.—— i, |v|=£vrnaX
0] o A v 2

max

Cau 2. Mot vat dao dong diéu hoa, di qua vi tri c6 van tde bﬁng khong vao cac thoi diém lién tiép 4.25s va 5,75s. Biét
vao thoi diém ban dau vat chuyén dong theo chiéu duong cuia truc toa do, va tdc do 1on nhét cua vat trong qua trinh
dao dong 14 4 77 (co/s). Tinh vén tdc trung binh cua vat trong khoang tir thoi diém 0,75s dén thoi diém 2,25s.
A. -4,00cm/s B. 4,00cm/s C. 0,00 cm/s D. -4,25cm/s
GIAI:
+T/2=575-4,25=155=>T = 3s (vi trj 6 vin tdc bang khong 1a VT bién)
+ Vimax = ®A => A = 6cm
+t=4255=T+T/4+T/6

* O thoi diém 4,25s néu vat & VT bién duong thi khi t = 0 vat & NE T/12
- —
VT:x=-A\/§;V>O(nhén) ALy 0 . ALX
2 2 2 7 %’_lk g ~
* () thoi diém 4,25s néu vat & VT bién am thi khi t =0 vat & VT : T/6 T/4

x=A€ ; V<0 (loai)

+ trong khoang tir thoi diém 0,75s = T/6 + T/12 dén thoi diém 2,25s : At = 1,55 = T/2
=> vattir x; = A/2 dén x, = - A/2
—vantée:v= 2= “A= _g15=_4cms
At T/2
Cau 3: Mot vat dao dong diéu hoa theo phwong nam ngang, khi li d¢ vat bang 0 thi v = 31,4cnv/s; khi li do vat cuc
dai thi a = 4 m/s>. Liy n° = 10. Thoi gian ngén nhit dé vat chuyén dong tir x = 0 &én x = 1,25¢m 1a bao nhiéu?
1 1 1 1
A —S B =S C —=s D —s
12 3 6 24

Giai 1: Tir phuong trinh cia vat dao dong diéu hoa .
Ta c6:-Khi li do bang khong thi van téc cuc Vimax = oA

-Khi li @ cuc dai thi gia tde cuc dai amax = ©°A = ©Vimax

-Tan s6 26C o = amax / Vimax = 400/ 31,4 = 4 (rad/s )
bién d6 A = Vimax / @ = 10n/ 4 = 2,5 cm o 125 9
Khivatcoliddx=1,25 cm
Tu phuong trinh 1i 0 x = A cos (ot + ¢ ) = AcC0Sa
CcoSqL = :!./2 =>a= n/3vao= —-n/3 ) /6
Theo diéu kién dé cho xét thoi gian vat di tr x = 0 dén x = 1,25 cm
Khoang thoi gian tuong tmg goc quay Ao, = nt/6
Thoi gian twong ung At = Ao/ o = 1/24 (S)
Vi cc ban da co ki ndng tot thi chi can vé vong vong lugng gidc 1a doc dugc nagy két qua

Gidi 2: o, _ 8max _ 400 _ 00 ag/s) =>T=12(s), A=25cm

v

~ n/3

\'%

107

max
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Thoi gian di tr x =0 dén x = 1,25cm 1a T/12 = 1/24s Chon D

A 3 ‘ . 2 5
Cau 4: Mot vat dao dong dieu hoa theo phuong trinh X =5cos(4xt —%) —1cm. Tim thoi gian trong 3 chu ki dau

dé toa d6 cua vat khong vurot qué -3,5cm.

A.1/12s B.1/8s C. 1/4s D.1/6s
GIALI :
T/12 =
+ x=5cos(4xt —%) ~lcm T8 N i 0
 — L, e —————————— >
=>y =X+ 1=5cos(4nt —n/6) 5 5 ﬁ -2,5 5 E 5
+-6<X< -35=>-5<y<-25 2 2

+t=0=>y=5§;v>o =>2T/3=T/2+TI6

) 3 . " . .
trong au vat tir toa do y = 5—— chuyén dong theo chiéu duong qua bién duong dény =-5—;
* T/2 dau vat tur toa do 5\/2_ huyén dong theo chicu d bién d de 5

&

iy 3 .
*trong T/6 tiép theo vat tiry = - 5% qua bien am dény = - 57

+ Vay thoi gian trong % chukididudé-5<y<-251a:At=T/6+T/12=1/8(s)

Cau 5: Mot chit diém dao dong diéu hoa véi bién do A va van tdc cuc dai 12 vina. Khi téc do caa vat biang
0,5.4/2 Vinax thi vat c6 1i do 1a:

c. A

A
2 > B

2 2 V2 2 2 2 V2 2 2 2 V2 V2 V=052V
HD:A’ =X+ = A =X+ A5 > A =X+ A —— = x| =A [1-— L eTE
0] oA v Vi

max

A. A2 B.

N>

1>

+ Khoang thoi gian ngan nhit di tir X, dén X,

-Néu chon géc thoi gian 1a Idc vat di qua VTCB theo chiéu duong thi phuong trinh dao dong c6 dang:

x:Asin2—7Zt T/4
! A
‘ A 2. 1 T -A 0 A2 YA |
. . v/ ' | .
Khi X_E:>sm?t_5:>t_E E\——\THMZ i
A 2r, 1 T j o yo i
Khi X=—==sSIN—t=—=>1t=— : “%8/—/ |
i i'\ |2: [
chi x o A3 L in 27, V8 S E——
2 T 2 TiA

\
-Dé tim khoang thai gian ngan nhat dé vat di tir diém c6 1i do X, dén diém co li do X, ta giai hé:

=

Acos(at, + @) = X, = cos(at, + @)= Kl = c0s @, = (at, + 9)= g, P
X

= At=|t, -t,|= - (0= 9,0, <7)

=cosp, = (ot +9)= 9,

Acos(at, +¢)= X, = cos(at, +¢)= Xz
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+-~+0,5Av/3 nén chi nho cac diém dac biét 1a da!

V2

Cau 6: Mot chat diém dao dong diéu hoa trén truc Ox voi chu ki T. Vi tri can bang cua chat diém tring voi goc
toa do, khoang thoi gian ngan nhat dé n6 di tur vi tri c6 1i do x = A dén vi tri ¢6 1i do x= A/2 la:

. A A
-Thoéng thudng trong cac dé thi dai hoc thi: X =0;t A;iz

A.T/8 B.T/3 C.T/4 D.T/6

HD: Ta c6 At=I——=

T_T
4 12 6

Cau 7 : Mot chat diém dao dong diéu hoa vai chu ki T trén truc Ox véi O 1a vi tri can bang. Thoi gian ngan nhit

. g A o A
vat di tir diém co toa d6 X = — dén diém co toa dd X:E la:

J2
A T/24 B. T/16 C.T/6 D.T/12
HD : Taco At=I—l=l
8 12 24

+ Khoang thai gian ngén nht lién quan déntécdo V., /2;V, . /1\/2;+/3V,, /2

Cau 8 : Mot chat diém dao dong diéu hoa vai chu ki T véi tde d6 cuc dai Vinax. Thoi gian ngan nhat vat di tir diém
ma téc do ciia vat bing 0 dén diém ma téc do cia vat bing 0,5V, /3 1a:

A TI8 B.T/16 C.T/6 D. T/12
02
Khi:v,=0=x, =A [1- A
VmaX x1:A—>x2:é T T T
HD : _ TR At = Z_E _ E
Khi:v, :gvmax =X, = A\/]__(O'S\/gz—'vmax) :g
Vmax

Cau 9 : Mot chat diém dao dong diéu hoa véi chu ki T véi tde do cuc dai Vi Thoi gian ngan nhat vat di tir diém
ma toc do clia vat bang 0 dén diém ma toc do cta vat bang 0,5V, V2 1

A.T/8 B. T/16 C.T/6 D. T/12
Khi:v, =0=x, =A A
X =A—>Xy=—=
HD : _ J2 A —2 a=1 - T_T
Khi:v, =—V_, =X, =— 4 8 8
2 J2

Cau 10 : Mot chit diém dao dong diéu hoa véi chu ki T véi tde do cuc dai 1a Vi Thoi gian ngén nhat vat di tir
diém ma téc do cua vat bang 0,5.Vima dén diém ma tdc d6 cua vat bang 0,5\/§Vmex la

A.T/24 B. T/16 C.T/6 D.T/12

Khi:v, = 0.5\/§vmax =X, = % 7
AV3

T
— X —>Xo At - _
05V, ) 2 6 8 24

V2

max

HD:

Khi:v, =05v,,, = X = A\/l—

+ Khoang thoi gian chuyén dong di lai
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Céau 11 : Mot vat dao dong dicu hoa v6i chu ki T trén doan thang PQ. Goi O ; E lan lugt la trung diém cua PQ va
OQ. Thoi gian dé vat ditir O dén Q roi dén E la :

A.5T/6 B.5T/12 C.T/12 D. 7T/12
HD:Tacé:At:toQ+tQE=I+ I_l :i P 0 E Q
4 4 12 12 o I I .

Cau 12 : Mot vat dao dong dicu hoa véi chu ki T trén doan thang PQ. Goi O ; E Ian luot 1a trung diém cia PQ va
OQ. Thoi giandé vatditt O dén P roi dénE la :

A.5T/6 B.5T/8 C.T/2 D. 7T/12
T T 7T
HD:taco At =t +tpy +toe =20 +tg =2.—+—=—
OP PO OE OP OE 4 12 12
o . ) A A AJ3
+ Khodng thei gian trong mgt chu ki vdt cach VTCB mét khodng lén hon, nho hon EE—;/_

Cau 13 : Mot chit diém dao dong didu hoa voi chu ki T. Khoang thoi gian trong mot chu ki dé vat cach VTCB
mot khoang nho hon moét nira bién do la

A.T/3 B, 2T/3 C.T/6 D.T/2
HD :
0 T/1 T/12 A2
EY e ~ A A
Taco: A#>At=l:>4.At:I 'AIZI( X )I{ >
x, =2 12 3 y v
2
T/1 T/1
(trong mot chu ki c6 4 lan vat cach VTCB) 2 2

Cau 14 : Mot chit diém dao dong diéu hoa véi chu ki T. Khoang thai gian trong mot chu ki dé vat cach VTCB
mot khoang nho hon 0,5+/2 bién do Ia

A.T/3 B. 2T/3 C.T/6 D.T/2
HD T/8 T/8
_ A
e s — 5
i % =0—X,= T T -A
Taco: A2 2 \At=§:>4.At:E T A 1 V2 >
X, = > Y %
T/8 T/8

Cau 15 : Mot chit diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot chu ki dé vat cach VTCB mot
khoang nhé hon 0,5+/3 bién do la

A.T/6 B. T/3
C.4T/6 D.T/2
HD : T/6 T/6
X =0 o ) . _0,5A\/§{ A ){ A }1 +0,5AV3 .
AV3 SNt =—=4At=— Y Y
X, =—= 6 6 T/6 T/6
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. Vv
+ Khodng thei gian trong mgt chu ki toc dé nhé hon, lén hon -

Cau 16 : Mot chat diém dao dong diéu hoa voi chu ki T. Khoang thoi gian trong mot chu ki dé vat 6 tée do nhé hon

mot nua tée do cuc dai la ;

D.T/12

A.T/3 B. 2T/3 C.Tl6
HD :
Taco: T/12
v,=0=>x =
v:—:>x _A/1 _ a1 05V
vmax 2 2

&)__Iz =_:>4At T I

4 6 12 6 3

TH
|P +05A05 2y

T/1

Cau 17 : Mot chit diém dao dong diéu hoa véi chu ki T. Khoang thi gian trong mot chu ki dé vat c6 toe d6 nho hon

1 -
— toc do cuc dai la

P il

D.T/2

V2
A.T/8 B. T/16 C.T/6
HD
v, =0=>x, =A T T T T/8 A
Vv Ve =X, A&u 8 Atzg A{_H_/:
_ N Z
27 JE 2 Y
:>4.At:41:I
8 2

e,
N2\ ]

Cau 18 : Mot chat diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot chu ki dé vat c6 toe ¢6 nho hon

0.5+/3 téc do cuc dai la

A T/6 B.T/3
C.2T/3 D.T/12 T/6 T/6
HD -A——y05A 105A [ —M—tA
v, =0=x, =A T/ !
1 1 e TOT T T/6
Vo /3 AT A=
2 = X2 = —
2 2
= 4At = 4I = 2—T
6 3
. a 3a
+ Khodng thoi gian trong mét chu ki dé lén gia toc nhé hon, Ién hon ; \7%* ; \/—Zmax

Cau 19 : Mot chit diém dao dong diéu hoa véi chu ki T. Khoang thoi gian trong mot chu ki dé vat c6 do 16n gia tc

I6n hon mot nira gia toc cuc dai la
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A.T/3 B. 2T/3 C.T/6 D.T/12
HD :Tacé:
& =8, =X =A T/6 T/6
azzaﬂzla)zijZ:é N \ | [ \+
2 2 2 -A [-ATZ (') +A/2, A
&)A‘:—I_I—I:>4At— I—E T/6
4 2 6 6 3 /6

Cau 20 : Mot chit diém dao dong diéu hoa véi chu

ki T. Khoang thoi gian trong mét chu ki dé vat co do 16n gia toc lon hon — gia toc cuc dai la

J2
A T/3 B. 2T/3 C.T/6 D.T/2
B = B = % = A T T 7 T T
HD :Tacé: a0 1, y A&>At=z_§=§:>4m:4§:E
= =—w = -
22 2 2 2

Cau 21 : M6t chét diém dao dong didu hoa vai chu ki T. Khoang thoi gian trong mot chu ki dé vat c6 d6 16n gia toc

3 . _—
I6n hon 7 gia toc cuc dai la

A T/3 B. 2T/3 C.T/6 D.T/12
HD: T/12 T2
=8, =>X%=A
_amax\/g_\/g ZA _A\/§ Al I | +A=
2 =T, Ty OAT X = ( J-05AY3 o+05AV3
EEEVAG VLI I NNy R 12 T2
4 6 12 12 3

+ Cho khodng the1i gian, tim chu Ki

Cau 22: Mét con lic 16 xo dang dao dong diéu hoa véi bién do A, thoi gian ngan nhat dé con lac di chuyén tir vi tri c6
li @0 x;= -A dén vi tri co 1i @6 x, = A/2 1a 1 gidy. Chu ki dao dong cua con lac la

A. 6s B. 1/3s C. 2s D. 3s

HD: At:I+l=I=15:>T =3s
4 12 3

_A _AIZ Q '||'A/2 [ TA
Ny ! A J T
Y Y
T/4 T/12

Cau 23: Vit dao dong diéu hoa theo phuwong trinh X = Asin et cm, ( t tinh bang gidy). Sau khi dao dong duoc 1/8
chu ki dao dong vat c6 1i @ 2+/2cm . Bién d¢ dao dong cia vat 1

A. 4+/2cm B. 2cm C. 2+/2cm D. 4cm

HD: Khi:t=I:>x=Asinz—”I=A:>A=2\/§:A=2\/§.\/§=4cm
8 T8 2 "2
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+ Biét khodang thei gian, dg 16n vin toc hodc dé lon gia téc khong virpt qua mét gia tri nhat dinh

- Dé gia toc khong vuot qua gia tri a, thi vat phai nam trong khoang tir X = - x; dén x = X,

- Cho 4At=b:>At=I:>

D
o
I

e’\l
X
U
S

1

Cau 24: Mot con lic 16 xo dao dong diéu hda véi chu ki T va bién d6 5cm. Biét trong mét chu ki, khoang thoi gian dé
vat nho caa con lic c6 do 16n gia tbe khong vuot qua 100 cm/s® 1a T/3. LAy 72 =10. Tén sé dao dong cua vat 1a

A. 4Hz B. 3Hz C.
2Hz D. 1Hz At At

HD:Pé gia téc khong vuot qud gié tri a; thi vat phai nam

Al
trong khoang tir X = - X, dén x = X, A 'H_H_/ !

Ta cé:

4At=%:>At=;——2:>xl=§=2,5cm:>|al|=a)2|xl|:>a): 4 _ oz = f =2 —1HzCau 25: Mgt con

_1 2r

lic 16 xo dao dong diéu hoa vai chu ki T va bién d6 6cm. Biét trong mot chu ki, khoang thoi gian dé vat nho caa con
lic c6 do 16n gia tde khong vuot qua 30v/2 cm/s® 1a T/2. LAy #° =10. Giatricia T I

A. 4s B. 3s C.2s D. 5s
HD: bé gia toc khong vuot qua gid tri  cm/s2 thi vat phai At
nam trong khoang tir X = - X; dén x = X, ft "
. . N A Y Ny A
ant=5 = A== = 2= om =a|= o[ " |
2 2 AL A
= w= A == f =£=1:>T =2s
X, 2z 2

+ Cho vi tri va thei gian sau. Tim trang thdi ban dau

Cau 26: Vat dao dong diéu hoa doc theo truc Ox( O la VTCB) véi chu ki 2s va bién do A. Sau khi dao dong duoc 2,5s
vat & li do cuc dai. Tai thoi diém ban dau vat di theo chiéu

A.Duong qua vi tri can bang B. Am qua vi tri can bang
C.duong qua vi tri c6 1i d6 -A/2 D.&m qua vi tri ¢6 li d6 -A/2

Cau 27: Vat dao dong diéu hoa doc theo truc Ox( O 1a VTCB) vai chu ki 1,5s va bién d6 A. Sau khi dao dong duoc
3,25s vat ¢ li d6 cuc dai. Tai thoi diém ban dau vat di theo chiéu

A. Duong qua vi tri can bang B. Am qua vi tri can bang

C.duong qua vi tri c6 1i d6 A/2 D.Admquavitricolido A2
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Dang 6: BAI TAP VE HAI CHAT DPIEM DAO PONG DPIEU HOA
THOI PIEM VA SO LAN HAI VAT GAP NHAU, 2 VAT CACH NHAU d
1.HAI DAO PONG PIEU HOA CUNG TAN SO

1.Cach nhé nhanh s6 lin hai vat gip nhau ciia 2 vat dao dong diéu hoa c6 cung tin s6 géc nhung

a.Co 56 Ii thuyét:
Hai vat phai cing vi tri can bang O, biéu dién bang hai duong tron dong tim(hinh v&).

Khi gip nhau thi hinh chiéu ciia chung trén truc hoanh tring nhau.

Phan ching minh dudi ddy sé& cho thiy:

Chung gip nhau hai 1an lién tiép cach nhau T/2

Gia str lan gip nhau ban dau hai chit diém & vi tri M, N .
Do chiing chuyén dong nguoc chidu nhau, nén gia sir

M chuyén dong ngugc chiéu kim dong hd

con N chuyén dong thuan chidu kim ddng hd. :
b.Nhin xét: M’
-Luc dau MN 6 bén phai va vudng goc voi tryc hoanh ( hinh chiéu cua ching trén truc hoanh tring nhau)
-Do M,N chuyén dong nguoc chiéu nhau nén chung gdp nhau ¢ bén trai dudng tron

-Khi gidp nhau tai vi tri méi M’ va N’ thi M’N’ van phai vuéng goc véi truc hoanh

-Nhén thiy tam gidc OMN va OM’N béng nhau, va ching hoan toan d6i xtmg qua truc tung

-Viy thoi gian dé ching gip nhau lan 1 1a T/2,

c.Cong thikc tinh sé lan hai vit gdp nhau:

Goi thoi gian dé bai cho 1a t, T/2=1i. S lan chung gip nhau sau thoi gian t:

khong cung bién do
/ I'N
¥ ‘

t], . 3
n= {—} bang phan nguyén cuia t chia nira chu ki.
|

Cha y: Xem lic t=0 ching c6 cung vi tri hay khong, néu cung vi tri va tinh ca 1an do6 thi s6 1an s& 1a n+1
d.Phwong phdp
Cach1l:
B1: + Xac dinh vj tri, thoi diém gip nhau lin dau t1.
+ Trong cung khoang thdi gian t, hai dao dong quét duoc mét géec nhu nhau = n = t=T/2
(sau khoang thoi gian nay 2 vat lai gap nhau)
B2 : + Thoi diém gip nhau lan thirn : t=n-1) T/2+tl .Véin=1,2,3 ...
Céch 2 : Giai bang phuong phéap dai sO.
Céch 3 : Hai dao dong phai c6 cling tan sd.
Phuong trinh khoang cach : D = /x3-Xo/
Hai vat gdgp nhau : x1 =x2 : D=0 = wtto==% /2 +k2n
XétvD (t=0) trdosuyrat
Vi du 1 : Hai con lic 16 xo giéng nhau c6 khéi lugng vat ning 400 g, d6 cimg 10 xo 1012 N/m dao dong diéu hoa doc
theo hai dudng thang song song ké lién nhau (vi tri cin bang hai vat déu ¢ gdc toa do). Bién do cuia con lac thir nhat
16n gap do6i con lac thir hai. Biét rang hai vat gap nhau khi ching chuyén dong nguoc chiéu nhau. Khoang thoi gian
gita ba 1an hai vat gip nhau lién tiép 1a
A.0,3s. B.0,2s. C. 0,4s. D.01s.
Giai: Gia st hai vat gap nhau tai vi tri li d0 x, & thoi diémt1 = 0.
Sau khoang thoi gian t= T/2 hai chat diém quét duge mot goc
nhu nhau va gép nhau tai x’. A
X

Khodang thoi gian giira ba lan gdp nhaun=3:
t=(n-1)T/2 +t1=(3-1)T/2 =T =
m , 0,4
=>t=T:27r\/::27r > =0,4s
k 107
M’
inh v&

Vi du 2 : Hai vat dao dong diéu hoa doc theo cic truc song song véi nhau. Phuong trinh dao dong cua cac vat 1an luot

1a : X;= 3cos( Smt-1/3) va x,= \/_ 3 cos(5mt-n/6) (x tinh bang cm; t tinh bang s). Trong khoang thoi gian 1s dau tién thi
hai vat gip nhau miy lan?

Gidi :

Ta thiy hai vt gap nhau tai thoi diém ban dau t1 =0 :
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X, =3003(—£) _3
T

X, =+/3C0S(——=) =—

» =\3cos(-2) =

Chu ki : T=2w/w = 2n/51 = 0,4s. Trong 1s ¢ :t= (n-1)T/2 +t1=(n-1)0,4/2 =1 =>n= 6 (lan) gip nhau.

Vi du 3 : Hai vat dao dong didu hoa doc theo cic truc song song véi nhau. Phuong trinh dao

dong cua cac vat 1an luot 13 x,= 3cos( 5at-n/3) va x,= 2 \/§ cos(5mt-1/2) (x tinh bang cm; t tinh bang s). Xac dinh thoi
diém gip nhau cua hai vat. i .

Giadi : Tai thoi diém t = 0, hai vat khong gdp nhau. Ta khong thé gidi bang cach trén dugc.

Ta c6 : Khi gap nhau c¢6 x1=x2 & 3cos( Snt-n/3)= = 2+/3 cos(Snt-1/2)

<& 3cos( Snt-n/3)= = 23 cos(5nt-1/3 —1/6)

bat y=5nt-n/3. Ta c6 phuong trinh: 3cosy = 2 \/§ cos(y —m/6) <> 3cosy =2 \/§ [cosy.Cosmt/6 —siny.sin 71/6]
&3cosy =2 \/§ [cosy\/§ 12 —siny.1/2] <& 3cosy = 3cosy— \/§ siny =>siny =0

=>y =kn Hay: Snt-n/3=kn =>t=t = %4_% voi -k =0:1: 2.,

Vi du 4: Cho 2 vat dao dong theo 2 phuong trinh X, = 32 cos(at)(cm); X, =6cos(mt + 1)(cm)
. Ké tir luc t= 0 gap nhau méy 3 14n. tim thoi gian

Giai:Nhin trén hinh vé;
v&1 ON biéu dién x1: géc « /4 ing T/8:

Luc t= 0 dén t= T/8 thi 2 diém M va N cung toa do x. x’
d& thay khi 2 vat quay 1 vong ( thoi gian T) 0
thi chung ¢ cing toa x 2 lan d6i ximg nhau qua O

vay khi gip nhau lan 3 thi Gng v6i thoi gian 1a:
t=T+ T/8=9T/8.

M’
; I SRy R A A R R , Hinh v¢& . N .
Vi du 5: Hai chat diém dao dong diéu hoa trén cung mét truc toa d6 Ox theo cac phuong trinh lan luot la

x, = 4cos(4zt)em VA X, = 4+/3 cos(4rt +%)cm . Thoi diém lan dau tién hai chat diém gap nhau l1a

A.isB.ls C. 1sD 53

16~ 4 1277 24 Ax \2n/3

Giai : AX =X, —X; =8co0s ( 4nt + 21/3) cm \ g

Khoang thoi gian ngan nhat dé hai chat diém gap nhau la
Ax=0=>8cos (4nt+2n/3) =0=>t=5/245s
V& vong lugng giac , thiy ngay Ax = 0 khi goc (4nt + 2r/3) = 3n/2 =>t=5/245.Chon D

Vi du 6: Hai chit diém M, N dao dong diéu hoa doc theo hai duong thing song song ké nhau va song song véi truc
toa do Ox. Vi tri cAn bang ctia M va ciia N déu & trén mot duong thang qua goc toa do va vudng goc voi Ox. Phuong

trinh dao dong cua chung 1an luot 13 x; = 10cos2zt cm va x, = 10 V3 cos(2mt +E) cm . Hai chat diém gip nhau khi

chiing di qua nhau trén dudng thang vudéng goc véi truc Ox. Thoi diém lan thir 2013 hai chat diém gip nhau la:
A. 16 phit 46,42s  B. 16 phat 46,92s C. 16 phat 47,42s  D. 16 phut 45,92s

Giai: taco x, = 10/3 cos(2mt +%) cm= -10+/3 sin(27t )
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1
X1 = X2 => 10cos(2nt = - 10+/3 sin(2nt ) => tan(2nt ) = -—==> 2nt=- %+ kn

e

:>t:-i+h(s)vc’rik:1;2;3....hayt:E+E voik=0,1.2 ..
12 2 12 2

o an L oan )
Thoi diém lan dau tién hai chat diém gdp nhau tng véi k=0: t; = E S.
Lan thi 2013 chiing gap nhau tng véi k = 2012 =>
) . .
too1s = 10065 = 16phut 46,4166s = 16 phit 46,42s  Dap an A

Vidu7: Hai chit diém dao dong diéu hoa trén hai truc toa do Ox va Oy vudng goc v6i nhau (O 14 vi tri can
bang cia ca hai chat diém). Biét phuong trinh dao dong ctia hai chat diém 1a: x = 2cos(5at +r/2)cm va y
=4cos(5nt — m/6)cm. Khi chat diém tht nhat co li do x =—«/3 cm va dang di theo chiéu 4m thi khoang cach
giita hai chat diém la

A. 3/3cm. B. /7 cm. C. 2{3cm. D. J15¢cm.
Giai o ‘
t=0: x=0, <0 chat di€m qua VTCB theo chi¢u am
y =243, vy >0, chit diém y di tir 2+/3 ra bién. y

* Khi chat diém x di tir VTCB dén vi tri x =—/3 hét thoi
gian T/6

* Trong thoi gian T/6 d6, chat diém y di tir y =243 ra bién
dwong rdi vé lai ding y =243

* Vitri caa 2 vat nhu hinh vé

2 2
Khoang cach gitra 2 vat 1a d= (xﬁ) +(2\/§) =15
Chon D

Vi du 8: Hai chét diém M va N dao dong diéu hoa cung tan sd
0,5Hz doc theo hai dudng thing song song ké nhau va song ——

song vai truc toa do Ox. Vi tri can bang cia M va ciia N déu o trén mot duong thang qua gdc toa dd va vudng goc voi
Ox. Trong qua trinh dao dong, khoang cach 16n nhat giita M va N theo phuong Ox 1a 10 cm. Tai thoi diém t; hai vat di
ngang nhau, hoi sau khoang thoi gian ngin nhat 1a bao nhiéu ké tir thoi diém t; khoang cach giita ching bang Scm.

A. 1/3s. B. 1/2s. C. 1/6s. D. 1/4s.
Giai Khi AX =10 cm cuc dai => twong duong vec to Ax c¢6 bién dd A = 10 cm va song song vdi truc Ox
Pé ra thoi diém ban diu hai vat gip nhau => Véctow Ax vudng goc véi truc Ox => pha ban dau n/2

=> thoi gian ngan nhat dé hai vat cach nhau 5 cm = A/2 => goc quay /6 . t = (n / 6) / 2nf=1/6 s => chon C
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2 : HAI DAO DPONG DIEU HOA KHAC TAN SO

Luuy:

+ Hai vat gap nhau = Xx;= X,

+ Hai vat gip nhau tai li do x, chuyen dong nguoc chidu = ngugc pha.

Vi du 9 : Hai chit didm dao dong diéu hoa ciing bién dd A, véi tan sé goc 3 Hz va 6 Hz. Luc dau hai vat dong thoi

. Khoang thoi gian ngén nhat dé hai vat gip nhau 1a :

xuét phat tur vi tri co 1i o
A. 1/35s.B. 1/255s. C. 1/36 5. D. 1/6 s.

Giai : )

Pé co6 khoang thoi gian ngan nhat = hai vat chuyén dong cung chiéu va theo chiéu duong.

AVZ

Acosg, = .
Xuit phat tai Voit=0 => =@ =0, =—=
A2 4
Acos@, = ——
2
@:Awqq—%)
Phuong trinh dao dong :

X, = Acos(a, —%)

Khi gap nhau : x;= X, => (@, —z) =1(w, —E)

2 2 1
Hai dao dong gip nhau lan dau nén ngugc pha: (@, ——) —( ——) =>t= d d =—5 .Chon C.

4(a)1 +®,) 4(677 +127) 36
Vi du 10: C6 hai vat dao dong diéu hoa trén hai doan thiang song song va gan nhau véi ciing bién do A, tin sé 3 Hz va

6 Hz. Lac dau hai vat xuat phat tir vi tri ¢6 1i do 7 Khoang thoi gian ngan nhat dé hai vat co cung li d6 1a?

1 1 1 1

A =s B. —s C. —s D. —s
4 18 26 27
NT A 1)
Céch 1: cosa = —— — a = 60°.Mudn hai vat gap nhau téng géc quay .
A Vi tri gép nhau
hai vat bang 2o .
R 2 <—>t(a)l+a)2)=2?”<—>t(67z+127z)=2?” >
Vay Cl)lt + C()Zt = ? L a a2 /
—>t=—5
27 )/
Céch 2: Chon pha ban dau la —% .trong cting khoang thoi gian nhu nhau (2)

4
thi dao dong c6 T, = 2T, sé quét 1 géc Ag, = %A(oz . Khi dé vat cé T, s€ quét dugc 1 goc ?ﬁ vatco T, quét goc

2r i /4 2”9 1 1
— Khi d6 2 vat sé cung i d6 doi chi€u trén vong tron la 2 goc — Vay AT = 4= —
9 9 27 '3 27

Céch 3: V& duong tron ta thiy vat 2 s& di nhanh hon hay quét nhanh hon, ma chu ki bang 1/2 cua nhau, do d6 vat 1 ta
cho nam trén truc gdc, vat 2 dudi truc goc. khi vat 1 quét duoc 1 goc nao do6 thi vat 2 quét 1 goc gip doi, va ching

léch nhau 120 do. do d6 b 3 ra tirc vat 1 quét 40d¢ vat 2 quét 80d0 12 vira du 120 d6, vay d& dang =>t . = -
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IV.TRAC NGHIEM:

Cau 1: Hai chit diém M va N dao dong diéu hoa cung tan s6 doc theo hai duong thang song song ké nhau va song
song véi truc toa ¢ Ox. Vi tri cdn bang cia M va N déu & trén mot dudng thang qua gdc toa do va vudng goc voi Ox.

Phuong trinh dao déng cia M va N lan lugt la Xy, =3+2coset (cm)va x,, = 6cos(wt+7/12) (cm). Ké tir t = 0, thoi

diém M va N ¢6 vi tri ngang nhau lan thtr 3 1a
AT B. 9T/8 C.T/2 D.5T/8

GIAI:
* Khoang cach gitra M va N : x = xy — Xm = Acos(wt + @)
6sinz/12—3/25in0
6cos /12 —3+/2 cos0

Voi : tane =

=1 =>¢=n/4 =>x=Acos(Wt + nt/4)

*Khi M,N cd VT ngangnhau : x=0=> (Wt + /4) =n/2+kn=>t= l(Z+kn) = I+ kI
2 4 8 2
M va N ¢6 vi tri ngang nhau 1an thir 3 khi k=2 =>t=9T/8
Cau 2: Hai con lic c6 cing bién do, ¢6 chu ky Ty, T, = 4T; tai thoi diém ban du ching di qua VTCB  theo ciing mét chiéu.
Khoang thoi gian ngén nhat hai con lic nguoc pha nhau 1a:

T T

A —= B. =
6 4

c Lz D. 12
3 2

Giai : Thoi gian ngén nhat dé hai con lic nguoc pha nhau Ia bang 1/2 chu ki triing phiing t = /2
tmin = T2 = MpTo VO T1/ T2 = no/ny = 1/4 = phan s6 tdi gian =>n, = 1 => ty, = T, =>t=T,/2 => chon D

Cau 3: Hai chit diém M va N dao dong diéu hoa cuing tan s f = 0,5Hz doc theo hai dudng thing song song ké nhau
va song song Véi truc toa 6 Ox. Vi tri can bang cia M va cua N déu & trén mot duong thing qua gdc toa do va vuong
g6c voi Ox. Trong qua trinh dao déng, khoang cach 16n nhit gitta M va N theo phwong Ox 14 10 cm. Tai thoi diém t;
hai vat di ngang nhau, hoi sau khoang thoi gian ngan nhét 1a bao nhiéu ké tur thoi diém t, khoang cach gitta ching
bing 5cm.

A. 1/3s. B. 1/2s. C. 1/6s. D. 1/4s.

Giai Khi Ax =10 cm cyc dai => twong dwong vec to Ax ¢6 bién dd A = 10 cm va song song véi truc Ox => pha dau
bang 0.

Phuong trinh dao dong cta Ax = A cos ( ot ) = 10 cos (2xft ) => khi Ax =5cm =>t=1/3s=>Chon A
Cau 4: C6 hai vat dao dong dicu hoa ciing bién d6 A, v6i tin sé 3Hz va 6Hz. Luc dau hai vt ciing xuat phat tir vi tri
A . 5 , A
c6 lido ﬁ va dang chuyén dong theo chiéu duwong. Khodng thoi gian ngan nhat dé hai vat c¢6 cung li d6 la

A Zs, B =s. c =s. D. =5

18 27 36 72

Gial :Vi cung xuat phat tur x= ﬁ va chuyén dong theo chiéu duong nén pha ban dau cua chung —% .
Do d6 phuong trinh ciia chung lan luot 1a X, = Acos(amyt — %) va X, = Acos(w,t — %)

Khi chung gdp nhau, ta ¢ X, =X, suy ra Acos(am,t — %) = Acos(w,t — %)

= (@t-D)= (-9 = (a)l+a)2)t=27ﬁ:>t=3—168.

Cau 5. Cho hai vat dao dong diéu hoa trén cung mét truc toa do Ox, cd cung vi tri can bang 1a gbc O va co cung bién
d6 va véi chu ki 1an lugt 1a T;=1s va T,=2s. Tai thoi diém ban dau, hai vat déu & mién c6 gia toc 4m, cing di qua vi tri
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W
c6 dong nang gap 3 lan thé nang va cung di theo chiéu am cua truc Ox. Thoi di€ém gan nhat ngay sau d6 ma hai vt lai

gap nhau la
A Es B.ﬂs C.zs D.ls
9 9 3 3

Giai :Tai thoi diém dau, hai vat déu ¢ mién c6 gia toc am nén x>0, cung di qua vi tri c6 dong nang gap 3 lan thé nang

A oo 3
X = E va cung di theo chi€u am cua truc Ox
Phuong trinh dao dong vat 1 1a x, = Acos(2xt + %) ; Phuong trinh dao dong vat 2 la x, = Acos(zt + %)
< A V4 /4
Gap nhau nén X, = X, <> Acos(2xt + 5) = Acos(at + 5)

2at+ L =+ v k2r
cos(27zt+%) :cos(7zt+z) > 3

2at+ L =—mt—-Z 1 k2x
3 3

m=k2x t=k2 A
< > Khik=1thit=2va t = —s(chon B
37zt=—2?ﬂ+k27r t=_§+k3 9 (chon B)

3
Céau 6: Hai chat diém dao dong diéu hoa trén truc Ox véi cac phuong trinh 1an luot la

2 2 oo T3
Xy = 2Acos_|_—ﬂt (cm), x;= Acos(—ﬂt + %) (cm) . Biet _I_—l :Z Vi tri ma hai chat diém gap nhau lan dau tién la

1 2 2
M;
A x=-A B.x=-2—A. C.xz-é. D. x =-1,5A.
3 2 Mo2
Giai: V& gidn d6 vecto nhu hinh v&.
. , . . , MZ M()]_
O thoi diém ban dau hai chat diém & Mg, va Mg, .
o T e a s J
Sau thoi giant = 3: T hai chat diém & M; va M.
\

Xy = 2Acos(2—ﬂ T—1) = 2Acos(2—7z) =-A; x2=Acos(2—ﬂ T—z + Z) = Acos(m) =-A
T, 3 3 , 4 2

Nhu vay vi tri hai chat diém gap nhau lan dau tién c6 toa d6 x = - A. Chon dép an A

Céau 7( PH 2013): Hai con lac don ¢6 chiéu dai 1an luot 12 81 cm va 64 cm duoc treo & tran mot can phong. Khi cac
vat nho ciia hai con lac dang & vi tri cn bang, ddng thoi truyén cho chiing cac van tdc ciing hudng sao cho hai con lic
dao dong diéu hoa véi cung bién do goc, trong hai mat phang song song voi nhau. Goi At 1a khoang thdi gian ngin
nhét ké tir lic truyén van téc dén luc hai day treo song song nhau. Gia tri At gin gia tri nao nhit sau day?

A. 8,12s. B. 2,36s. C. 7,20s. D. 0,45s.
Gidi 1:

+ Dang nay t6t nhét 1a viét PT dao dong x4, X, :X; = A c0s ( %t + %) ; X2 = Acos ( %t + %)

+ Hai day song song nhau khi x; = X, giai Pt thi ¢0: tmin = 0,423s. Chon D

0,9 % \o,64 08 T T
o,t+~ |=-| o+ [+2m>t =0,42(s)
2 2

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 52

(mzt—gj :—[mlt—g]+2n—> t. = 1,27(5)
10 10
Gii 2: C‘)l:q/ﬁ & s




Chuyén dé vat Iy 12 -53- GV : Doan Van luwong

Giai3: T, = 27[\/T 18ST—27z\/r 1,2s,
g g

Con lac 1 chuyén dong tir vi tri can bang dén vi tri bién lan dau mat thoi gian At, = Zl =0,45s, con con lac thtr 2 mat

T. . . ,
thoi gian At, = ZZ =0,3s => Con lac 2 dén vi tri bién trude va quay lai gap con lac 1 ( hai soi ddy song song) khi

con lic 1 chwa dén vi tri bién lan thr nhit=> thoi gian can tim At < 0,45s. So sanh cac dap an trén chon Chon D

9
Giai 4: Taco col—\/7 mz—\/7—> \/IZ:_ —>w2—§m1

Chon gbc thoi gian luc hai vat qua VTCB theo chiéu duong thi phuong trinh dao dong cua hai vat:
T T
a3 = 0,oCOS( st - 2 ) ; 02 = 0pCOS( ot - 2 )
Lic hai day treo song song nhau hai vat c¢6 cung li d§ nhung ngugc pha nhau:

(Dlt-% = '((th'% ) => (01 +ap) t=n=> (o + gml)t:n

2
o 87 _ 87 L sAt= 2 Jw =0,4235s. Chon D
17w, 17 \ g 17 10

Cau 8: Hai chit diém dao dong diéu hoa trén cung mdt truc toa do Ox theo cac phuong trinh lan luot 1a

X, =4cos(4xt)cm va x, = 43 cos(4rt + %)cm . Thoi diém lan dau tién hai chat diém gip nhau 1a

A Ls B. L5 c.ts D. s
16 4 12 24
Giai:
Cach 1 giai theo phuong phdp gidi phuong trinh lugng giac. —
Céch 2: Biéu dién cac dao dong x1, Xz béng cc véc to A va A, tuongung!
Chu ¥: Ban dau hai véc to nay 1an luot tring véi truc ox va oy va chiing cling quay theo chiéu dwong cta duong tron
lugng giac!

Hai dao dong nay vudng pha nhau va cung tan s6 goc nén goc hop bai hai vec to nay khong dbi theo thoi gian.
D¢ hai chat diém gap nhau ( ching co6 cung li d6) Khi d6 doan thang noi hai ddu mut cua hai véc to ( canh huyén cua
tam giac vudng) phai song song véi truc thang dang( Oy) y

Co:tan o= AJA; = +/3 Suyra a=n/3Suyrap=n/6 X i
Do d6 goc quét @ cua hai vécto la: ¢ =n-n/ 6 =51/ 6 '
Thoi diém 1an dAu tién hai chat diém gip nhau la:

t = ¢/® hay t =5n/ (6. 4 ) = 5/24 s. Chon D
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Dang 7— Xic dinh quing dwong- S6 lan vét di qua ly d6 x, tir thoi diém t; dén t,
1 — Kién thirc can nhd :
Phuong trinh dao dong c6 dang: x = Acos(wt + ¢) cm

Phuong trinh vén toc: v =—Aosin(et + ¢) cm/s
Tinh s6 chu ky dao dong tir thoi diémt; dént, : N = % =n +$ voi T= 28
0]
Trong mt chu ky :  + vt di dwoc quang dwong 4A
+ Vit di qua ly d§ bat ky 2 lan
*Néum=0thi: + Quing dudng di duoc: St = n.4A
+ S6 1an vat di qua xo 1a My = 2n
*Néum = 0thi: +Khit=t, tatinhx, = Acos(ot; + @)cm va v; duong hay am (khong tinh v;)

+ Khi t = t, ta tinh X, = Acos(wt, + @)cm va v, duong hay 4m (khong tinh v,)
Sau d6 v€ hinh cua vat trong phan 1é T chu ky r6i dya vao hinh vé dé€ tinh Sjz va s lan Mz vat di qua X, twong Ung.
Khi d6:+ Quang duong vat di duogc la: S = St +Se
+ S6 1an vat di qua xo 1&: M= M7 + My

2 — Phwong phap chung:
X, =Acos(ot, +¢) . {xz = Acos(ot, + @)

Budce 1: Xac dinh : { (V1 VA V; chi cin x4c dinh déu)

v, =—oAsin(ot, +¢9) |V, =-oAsin(ot, +¢)

Budc 2 : Phantich: t=tL—-ti=nT + At(n eN; 0<At<T)
Quang duong di duogc trong thoi gian nT 1a S; = 4nA, trong thoi gian At la S,.

At<%:>82=|x2—xl|

Quing dudng tong cong 1A S=S;+S, : *Néuv;v, >0 = At:I:SZ:ZA

At>%:$2 =4A—|x, — x|

B v, >0=S, =2A-X,—X,
*Neuvivb, <0 =
vV, <0=S, =2A+X; +X,
Luwu y : + Tinh S, bang cach dinh vi tri x;, X, va chiéu chuyén dong cta vat trén truc Ox
+ Trong mot s6 truong hop co6 thé gidi bai toan bang cich st dung moi lién hé gifta dao dong diéu hoa va
chuyén dong tron déu s€ don gidn hon.

+ Tdc do6 trung binh cua vat di tir thoi diém t; dén to: v, = t v6i S 1a quang dudng tinh nhu trén.

2 1

a Sj:\A ' S/:é I
Quing dwong di: -A 2 2 A|/2 o) . 2 2 A x
I | — T f ! : 1 >
o S=AI2 5=K2 !
i - AV2 S= A2 |
g 2 e 2 p
o AV3 o AV3
2 2
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Truc sin

Chigu
duong
lrong

giac

i
i
i
i
i
I
I
I
I
|
|
|
|
|
|
y
3

s Truccos

-8y

Chidu
am
lugng
Fiac

- Dung so d6 nay co thé giai nhanh vé thoi gian chuyén dong, quing duong di duoc trong thoi gian At,
quing duong di tdi da, tdi thicu. ...

- C6 thé &p dung duoc cho dao dong dién, dao dong dién tir.

- Khi &p dung can c6 ky niang bién doi thoi gian dé cho At lién hé véi chu ky T. va chi y ching dbi xiang
nhau qua goc toa do.

Céac Phwong phap :

2.1.Phwong phap 1:

Xdc dinh quang dwong vit di dwoc tiv thoi diém t, dén t, :t, —t; = nT + At
X, =Acos(ot, +¢) [X, =Acos(wt, +¢)

v, =—oAsin(ot, +¢) {

Budc 1: Xac dinh : { (V1 VA V chi can xac dinh dau)

v, =—oAsin(ot, + ¢)
Buéc2: Phantich: t,— Ty =NT + At (N eN; 0<At<T). (Néu at=L =5, —2A)
2

Quang duong di dugc trong thoi gian nT 1a: S; = 4nA, trong thoi gian At 12 S,.

Quéng duong tong cong 1a ;

Céch tinh S,: (Xem hinh 6)

At<%:>82=|x2—x1|

*Néuviv, < 0=

z v, >0=S5, =2A-X,—-X,
*Néuwviv, > 0=

Vv, <0=S, =2A+X; +X,

At>£:>$2 =4A —|X, —Xq|

Luu y: + Tinh Sz béng cach dinh vi tri x4, X, va chiéy chuyén dong cua vat trén truc Ox

+ C6 thé dung moi lién hé gilra dao dong dieu hoa va Chuyén dong tron déu giai bai toan s€ don gian hon.

+ Trong nhiéu bai tip c6 thé ngudi ta ding ki hidu: At =t —t; = nT + At
2.2.Phwong phdp 2: Xdc dinh Quang dwong vt di duwgc tir thoi diemtident; tb—t,=nT+T/2+ 1t
Budc 1: - Xac dinh vi tri va chiéu chuyen dong cua vat tai thoi diém t; va ty:

{xl = Acos(ot, + ¢ ) {xj = Acos{wt, + ¢

i
v, =—@hsn (ot + v, =—mbaniot, + R N S )
1 (o, + ) 2 (@t + ) (v1 va vy chi can xdc dinh dau)

Budc 2: - Phan tich: At = tb—t;=nT + T/2 + to (1’1 EN; 0<tp< T/2)

-Quang duong di dugc trong khodng thoi gian At1a: S=S; + S,

-Quang duong S; la quang duong di dugc trong thoi gian: nT + T/2 1a: S; = n.4A+ 2A
-Quang duong S, la quang duong di dugc trong thoi gian to (0 <ty < T/2)
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+ Xac dinh 1i @0 X, va déu ciia van tdc V; tai thoi diém: t; + nT + T/2
+ Xéc dinh li dd x, va d4u cta van toc v, tai thoi diém t,

+Néu v,v, >0 (Vi VA V, cting ddu — vat khong ddi chiéu chuyén dong) thi: S, =X, - X'1 |
+Néu v,v, <0 (Vi VA V; trai ddu — vat doi chiéu chuyén dong) thi :
=V, >0,v,<0:8,=2A- X -,
=V, <0,v;>0:8,=2A% X 4%
(Néu can nhé ta c6 thé nhd quing duong S2 di trong thoi gian t'<T/2 nhu sau.)
tl =>x1 va ddu vl; (t1+t)=>x2 va ddu v2
v1.v2>0 (cting déu) => S=[x1-x2|
v1.v2<0 (trai ddu) => S=2A-|[x1}H[x2|| (x] cung ddu x2) => S=2A-|)x1|-]x2|| (x1 trai ddu x2)

2.3.Phuong phdp 3: DUNG TICH PHAN TINH QUANG PUONG TRONG DAO PONG DIEU HOA
a.Xét bai todn tong quat :

Mét vit dao déng déu hoa theo quy ludt: X = Aco S(Cf)t + (0) (@))
Xdc dinh quing dwong vét di dwoc tir thoi diém t, dén Lot=tr-ty

-Ta chia khoang thoi gian rat nhoé thanh nhing phan dién tich thé hién quing duong rat nho, trong khoang thoi gian dt
d6 c6 the coi van toc cua vat 1a khong doi :

V=X =—wAsin(wt+ @) )
-Trong khoang thoi gian dt nay, quang duong ds ma vat di duoc la:

ds = |V| dt = |—a)ASin(a)t+g0)| dt

-Do d6, quing dudng S cua vat tir thoi diém t, dén thoi diém t, la:
t, t,
S = [ds = [|oAsin(ot+p)ldt
4 t

-Tuy nhién,viéc tinh (3) nhd may tinh Fx570ES hodc Fx570ES Plus thuong rat cham, tiy thudc vao ham sb van toc
va pha ban dau. Do vy ta c6 thé chia khoang thoi gian nhu sau:
t- t; = nT + At; Hodc: t-t; =mT/2 + AP
-Ta da biét: Quing dwong vit di dwoe trong 1 chu ky 1a 4A.
Quang dwong vat di dwoc trong 1/2 chu ky 1a 2A.
-Néu At # 0 hoiic At = 0 thi viéc tinh quing dwong 13 khé khiin..Ta dung may tinh hd tro!

b.Vi du: Mot vat dao dong Qiéu hoa doc theo tryc 0x voi phuong trinh x = 6.cos(20t - 7/3) cm (t do bang gidy). Quing
duong vat di dugc tur thoi diém t = 0 dén thoi diém t = 0,77/6 (S) la

A. 9cm B. 15cm C. 6cm D. 27cm
\ 2r _ 7w N 077 _Tx
Gidi1: ChukyT=T =—=—s ; Thoigiandi:t=tp-t;, = t,-0 =——=—5
20 10 6 60
7
w0 71 1
n=|——|=|—|=1va =T. -A
K2 6 6 o
10
T/6 (mg v6i goc quay 7/3 tir M dén A dé thiy doan XoA= 3cm( Hinh bén)
Quéng duong vat di duge 1chu ky 1a 4A va tir xo dén A mg véi goc quay ni/3 1a XpA.

Quang duong vat di dugc : 4A + XpA= 4.6 +3= 24+3 =27cm. Chon D Hinh

Gidi 2: Dung tich phin xac dinh nho' may tinh Fx570ES hoac Fx570ES Plus:
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Van tc: V= —1203in(20t-%)(cm/s) :

t, 77160
- 7T
Quéng duong vat di dugc trong khoang thoi gian da cho 1a: S = I ds = j 120si n(20x- 5) dx
t 0

:| ...................................
Nhap may tinh: Bém_[ i , bam: SHIF - (Dung tri tuyét ddi (Abs) ) .
Chon don vi goc 1a Rad bAm: |SHIFT] MODE |Z| man hinh hién thi R
Vi biéu thirc trong dau tich phéan 1a van toc, can trén 1a thoi gian cudi, can dudi 1a thoi gian dau,.bién t 14 x, ta duoc

biéu thirc nhu sau:
77160

J

0
Qua Lau!!! Sau diy la cach khic phuc thoi gian cho doi !!!
c.Cac trueomg hop c6 thé xiy ra: t- t; = nT + At; hodc: to- t; = mT/2 + A’
Truong hop 1: Néudécho t,- t; =nT (nghiala At=0)thi quing duongla: S= n.4A
Truong hop 2: Néu dé cho t,- t; = mT/2 ( nghia 1a At’ = 0) thi quing dudng la: S = m.2A
Truong hop 3: Néu At = 0 hodc:: At # 0
Dung tich phan xac dinh dé tinh quing dudng vat di duoc trong thoi gian At hodc At’:

- T
120si n(20x— §) dx Bim EI chd khoang trén 5 phiit man hinh hién thi: 27. Chon D

t2 t2

j ds = j | Asin(wt+g)|dt _
Ly +nT Yont

t t

j ds = j |@Asin(wt+p)[dt _
t+mT /2 ymT/2

Tinh quang dwong S2 hoic S2° dung may tinh Fx S70ES ; Fx570ES Plus
d._Chon ché do thuc hién phép tinh tich phin ciua MT CASIO fX-570ES, 570ES Plus

=>Téng quing duong: S=S:+S, =4nA +S,  voi

Hoac: S=S’1+ S’, =2mA + S’, voi

Cac bwéc Chon ché d Niit 1énh Y nghia- Két qua
Chi dinh dang nhap / xuat toan Bam: [SHIFT||MODE| Man hinh xuat hi¢n Math.
Chon don vi do goc 1a Rad (R) Bém: [SHIFT|[MODE| Man hinh hién thj chit R
Thyc hi€n phép tinh tich phan I = ‘ N A
Bam: Phim J.H 0 Man hinh hién thi j“ 7 dx
Dung ham tri tuyét doi ( Abs) Bam: SHIFT M Man hinh hién thi JT |D| dx
Chu ¥ bién t thay bang x Bam: ALPHA Man hinh hién thi X

Nhap ham V = —a)Asin(a)X+(p) Bim: V= —a)ASin(a)X+g0) Hidn thi J‘ ‘a)ASin(a)X+(p)‘ dx

Nhap cac can tich phan t, 0 Hién thi
Bam:
T I |wAsin(wx+)|dx
L +nT
Bam dau bang (=) Bim: |5 ché hoi lau Hién thi két qua:.....

3.CAC BAI TAP :
BAI TAP 1: Cho phuong trinh dao dong diéu hoa X = 4cos(4zt +/3)(cm). Tim tong quing duong vat di dugc
trong khoang 0,25s ké tir lac dau.

2r 2 1

Giai1: TacoChuky T =—= ym = > s=0,5s .Do do thoi gian di dugc 1a 0,25s bang 1 nira chu ky nén quing
w T

dudng tuong tng la 2A. => Quang duwong S =2A =2.4 =8cm ( mt nira chuky: m=1)

Giai 2: Tir phuong trinh li d6, ta c6 phuong trinh van toc : v=—167sin(4zt+z/3)(cm/s),
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,25

t, 0
Quang duong vt di dugc trong khoang thoi gian da cho la: S = J- ds = _[
51

0
Véi may tinh FX570ES : Bim: [SHIFT|[MODE| [1| Bdm: [SHIFT|[MODE
]

Bim L i , bam:
tdc, can trén 1a thoi gian cudi, can dudi 1a thoi gian dau,.bién t 1a x, ta duogc :

O,Jgs

0

BAI TAP 2: Mot vat chuyén dong theo quy luat: X = 2c0S(27t — 77/ 2)(cm) . Tinh quing dudng ciia n6 sau thoi gian
t=2,875s ké tir lic bt dau chuyén dong .
GIAI: Van toc V=—-4zsin(2zt —z/2)(cm/s)

167zsin(4xx + %) dx

Dfmg ham trj tuyét ddi (Abs).Véi biéu thirc trong dau tich phan 1a phuong trinh van

dX Bim[d chiv khi lau... man hinh hién thi: 8 => Quiing dwdng S = 8cm

167zsin(4zx + )
3

2 . C
*Chu ki dao dong T =% =1s: *S§ ban chu ki: m = @ =[5,75]=5 (chi lay phan nguyén )

w

2
*Quang duong trong 5 ban chu ky: Sll =2mA=2.5.2=20cm
' mT 5
*Quang duong vat di dugc trong At’ : S 2 (t1+ﬂ - tz) voi 4+ 7 =0+ E =2,58
2
t, 2,875 T
Tace O o= J ds = I 47Z'SIn(27zt-E)‘dt
t,+mT/2 2,5
V6i may tinh FX570ES : BAm: [SHIFT|[MODE] [t| BAm: [SHIFT|[MODH
2,875 - T ‘,
Nhép may: I Azsin(2zx- E) OX B Chor vai phit ...man hinh hién thi: 2,585786438=2,6
2,5

=> Quing dwong S =2mA + S°, =20+ 2,6 =22,6cm

BAI TAP 3:Mot vat dao dong déu hoa c6 phuong trinh: X = 2c0s(4zt — / 3)(cm)
Tinh quang dudng vat di dugc tu luc t;=1/12 s dén Iac t,=2 s.

GIAL *Van téc V=-8zsin(4xt—z/3)(cm/s) *Chu ki dao dong: T = 2z = % S
@
1
, 2= | (28] ..
*S0 ban chu ki vat thyc hién duge: m= |7 {?} =7 (lay phan nguyén) => m =7
4

*Quang duong vat di duoc trong m nira chu ky: S} (tl —> thmm )=2mA.=2.7.2 =28cm

1 7 22
*Quang dwong vat di dugc trong At 1S (L, -, —1,) Véi L+ mT /2)= E + Z = E S =11/6s

t2 2 72_
Tach O 2= j ds = j 87zsm(47zt-§) dt
t,+mT /2 11/6

Vi méy tinh FX570ES : Bdm: [SHIFT][MODE [1] Bdm:

2
. T
Nhap may tinh Fx570ES: _[ 87zzsin(4 rx- 5) OXH Ché vai giy ...man hinh hién thi : 3

11/6
=> Quang dudong S=S’1+ S’ = 2mA + S, =28+3 =31cm
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PHUONG PHAP CHUNG :

Qua céc bai tap trén, ching ta cé thé dwa ra phwong phap chung dé giai cac bai toan tim quing
duong vat di dugc trong khoang thoi gian to-t; :

1.Can cur vao phuong trinh dao dong , xac dinh cac dai lugng A, o vaT. Viét phuong trinh van tdc cua vat.
2. Chia khoang thoi gian: t- t1 = nT + At hoac: to- t1 = mT/2 + At’.

3.Sau d6 tinh quang dudng vit di duoc trong s6 nguyén chu ki hodc sb nguyén ban chu ky, tuong tmg véi
quang duong trong khoang thoi gian NT 1a S; = 4nA hodc mT/2 1a S°1 = 2mA

4.Dung tich phan xac dinh nhd may tinh Fx570Es, Fx570ES Plus dé tim nhanh quing duong di trong At < T
2SS, hodac At’<T/21a S’

5.Tinh tong quing duong trong khoang thoi gian tir t; dén t, : S=S;+S, hoidc: S=S1+S”;

4.Cac Vi du:
Vi du 1: M6t vat dao dong diéu hoa v6i phuong trinh X = 2cos(107t — %)(cm) . Tinh quang dudng vat di duoc trong
thoi gian 1,1s dau tién.
Gidi : Tacd chuky: T :2—7[ :2—7[ =0,2(s) =>T/2=0,1s
o 107

Phén tich: At =1,1s=nT + At'=5.0, 2+0’—22 =5T +%. -> Quang duong di dugc trong thoi gian: nT + T/2 la:

S; = n.4A+ 2A => Quing duodng vat di duoc 1a S = 5.4A+ 2A = 22A = 44cm.
Luuy: Vi: At=5T +% = % =S, =11.2A =22A
nén ta khong can xét luc t= 0 dé tim x, va déu cua vo :
T
x . 7 . % =2c05(=3) X, =1cm
X =2¢08(10zt —=)(cm) => v=-207sin(10zt —=)(cm/s) -> Tait=0: =>
3 3 oz v, >0
V, = —207z5|n(—§)
=> Vat bit dau di tr vi tri xo = lem theo chiéu duong.
Vi du 2: Mot vat dao dong diéu hoa v6i phuong trinh X = 4 cos(7zt — %)(cm) . Tinh quang dudng vat di dugc trong
2,25s dau tién.
2 2
Gigicach 1: TacHd: T = R_T 2(s) ; At =2,25s = T +0,25(s)
(4] T

Quéng dudng vat di duogc trong 2s dau tién 1a S; = 4A = 16cm.

X, =4c0s(2.7 - Z) 3
. . « R 2 XO - 0
- Tai thoi diémt=2s : => {

V, = —4zsin(2.z —%)

x:Z\Ecm
v>0

X :4cos(2,25.7r—£)
- Tai thoi diém t = 2,255 - 20 {

V =—4zsin(2,25.7 - 5)
2

Tir d6 ta thay trong 0,25s cudi vat khong d6i chiéu chuyén dong nén quang dudng vat di duoc trong 0,25s cudi 1a
S, = ‘2«/5—0‘ = 2«/§(cm) .Vay quang duong vat di dugc trong 2,25s la: S=S; +S, = (16 + 2\/5)(cm)
Giai cach 2: (St dung moi lién hé giita dao dong diéu hoa va chuyén dong tron déu).
Tuong ty nhu trén ta phan tich dugc At =2,25s =T + 0,25(s).
Trong mot chu ky T vat di dugc quang duong S; = 4A = 16cm.
Xét quang duong vat di dugc trong 0,25s cudi. Trong 0,25s cuoi thi goc ma vat quét dugc trén dudng tron (ban kinh A
=4cm) la: a=wt=7.0,25= 2 rad =>P¢ dai hinh chiéu 1a quang duong di duoc: S, = Acosa = 47 = 2\/§(cm)
T d6 ta tim dugc quang duong ma vat di duge la:  S=S; +S, =(16+ Zﬁ)(cm)
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Vi du 3: Mot con lic 16 xo dao dong diéu hoa véi phuong trinh: x = 12cos(50t - /2)em. Quing dudng vat di duoc
trong khoang thoi gian t = 1/12(s), ké tir thoi diém gde 1a (t = 0):

A. 6cm. B. 90cm. C. 102cm. D. 54cm.
Gidi Céch 1: Chuki dao dong : T=2" = 2 = %
o 50 25
tait=0: {XO :8 = Vit bt diu dao dong tir VTCB theo chiéu duong
v, >

. =6cm 5
[ tai thoi diém t = w/12(S) : {V 0 Vat di qua vi tri ¢6 x = 6¢m theo chiéu duong.
>

~ Sbchukidaodong: N=2"0 =t =T 5 1 rpei gian vat dao dong & t= 2T + = 2T + " s
T T 12= 12 12 300
— Quing dudng tong cong vat di dugc 14 : Sy = Syr + Sar Vi Sy = 4A.2 =4.12.2 = 96m.
\ v,v, > 0 B X, X B X
Vi <l @ Sat= [X=Xo|=6 — 0=6cm o >
2
— Vay : S;=Syr+ Sa=96 + 6 =102cm. Chon : C.
Gidi Cach 2: Ung dung mdi lién hé gitra CDTD va DDPH o )
= . . 0 X B X
tait=0: {XO _8 = Vat bat dau dao dong tir VTCB theo chiéu duong o o "
v, > :
T
S& chu ki dao dong : N= ~ o= L™ _, 1 6
T T 12=n 12
Hinh vi du 3
Stz oT+ L =oTe S veiT= = g '
12 300 o 50 25

Goc quay dugc trong khoang thoi giant: a = ot = o(2T + %) =22+ g (hinh 10)

Vay vat quay dugc 2 vong +g0c n/6 = quing duong vat di dugc la : S;=4A.2 + A/2 =102cm.

Vi du 4: Mot vat dao dong diéu hoa v6i phuong trinh x = 6¢cos (2nt — n/3)em. Tinh d§ dai quang dudng ma vat di
dugc trong khoang thoi giant; = 1,5 s dén t, =13/3 s

A. (50 + 5\/§ )cm B.53cm C.46cm D. 66cm
Giai : T=1s
- Phan tich: At=t, —t; =13/3s -1,5s=8.5/3s=2T+T/2+1/3 s
Quéng duong di duoc trong khoang thoi gian Atla: S=S; +S;
- Quang duong S; : S; = 2.4A +2A = 60cm
- Quang duong S; 1a quang duong di dugc trong thoi gian to = 1/3 s

+ Xac dinh 1i @0 X, va déu ciia van téc V; tai thoi didm: t; + 2T +T/2 = 4s

X, =3
Tait=4s .

v, >0
+ Xéc dinh li d6 x, va dau cua van toc v, tai thoi diém t, =13/3s
X, =3

Tait, = 13/3s:
H {vz <0

Vi v,v, <0 (V; va v, trai ddu — vat ddi chidu chuyén dong) thi :

va V] >0,,<0: S,=2A- X - X;=2.6 -3-3=6cm
-Vay Quang duong di dugc trong khoang thoi gian 8,5/3s: S = S;+ S,= 60+6=66(cm)
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Vi du5: Mot vat dao dong diéu hoa trén quy dao dai 20cm. Sau 1/12s ké tur thoi diém ban dau vat di dugc 10cm ma
chua ddi chiéu chuyén dong vat dén vi tri ¢6 li @6 5cm theo chidu duong. Phuong trinh dao dong cua vat 1a:

Giai: Bién do A = 10cm. Nhu bai 4 & trén ta suy ra:

Vit di tir -A/2 dén A/ 2 ( hinh v& 9B)

Ung voi thoi gian vat tir N dén M véi goc quay Ae= 1t/3

Hay thoi gian di la T/6 = 1/12 Suy ra T=1/2( s ) , f=2Hz

Suy ra w=2nf =4x ( rad/s). Vit theo chidu duong nén: -A
goc pha ban ddu dé thdy 1a = - (NO3 + 30x) = - (n/6 +n/2)= -21/3

Vay phuong trinh dao dong: x = 10 cos(4nt -21t/3) (cm)

Vi du 6: Mot vat dao dong diéu hoa véi phuong trinh X = 4+/2 cos(5at — 3z / 4)cm.
Quing duong vat di duge tir thoi diém t, = 1/10(s) dén t, = 6(s) Ia:

A. 84,4cm B. 333,8cm C.331,4cm D. 337,5cm Hinh 5
Gidi cich 1: chu ky: T = 2% = 2% Z0, 4
o bz
Thoi gian di: t, -t; = 6- 1/10=5,9(5)
t,-t _ 59

Ta co: = ﬂ=14,75 Hay :t, —t =14,75T =14T +0,75T

Quing duong di trong 14T 1a : S; =14.4A =56.4/2 =224/2 cm

Lac t, = 0,1s vat & tai My , LUC t, = 6s vat & tai My tring luc dau.

Quing dudng di trong 0,75T( Tir My d&én My 12 % vong tron) 13 :

[ )
A2

S ) H2A = 2( 42 -4) + 8+/2 =(16/2 -8) cm Hinh 6
Quing dudng di trong 14T+ 0,75T 14 : S =S; +S, =224+/2 + 16+/2 -8= 240/2 -8=cm
Vay: S =S, +S, =240/2 -8 =331,411255¢cm ~ 331,4cm . Chon C
2r _ 2«

Gidi cach2: TacochukiT=—=—"=0,4s
17} 5

S, =2(A -

. T
Khoang thoi gian tirt; = 0,1s dént;=6sla t=t,—t;=59s=15T fz
Quiéng dudng vat di tir thoi diém t; 1/10(s) dén t, = 65 13

T .
S=154A-S; vdiS; la quang duong vat di dugc trong thoi gian 7 dau tién

Tir x = 4~/2 cos(5nt - 37”) cm. Bién do A = 4+/2 (cm)

AV2 T AV2 A\2/§+A\/§:Aﬁ

Khit=0 xo=- —>2 Khit = — thi x= —>2 . Dod6 S;=
2 4 2 2
Do dé S=60A - Av/2 = (60 - +/2)A=331.41cm. Chon C

Gidi cach 3: Dung tich phan: May tinh Fx570ES....( tu lam)

. 5 3
Vi du 7: Chon goc toa do tai VTCB cuia vat dao dong dicu hoa theo phuong trinh: x = 20cos(nt - Tﬂ ) (cm; s). Quang

duong vat di duoc tir thoi diém t; = 0,5 s dén thoi diém t, = 65 1a
A. 211,72 cm. B. 201,2 cm. C.101,2 cm. D. 202,2cm.

2
. Giai: Tacochuki T= 2 —=25
w V4

, T
Khoang thoi gian tirt; = 0,5s dént, =6sla t=t,—t;, =555=3T _Z

Quing dudng vat di tir thoi diém t; 0,5(s) dén t, = 65 la
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T
S =12A -5, vé6i S; 1a quang duong vat di dugc trong thoi gian Z dau tién

3
Tu: x =20cos(5mt - Tﬂ) cm. Bién do A = 20(cm)

AV2 T AV2 =AT‘/§+Af=AJ§=20J§

Khit=0 xp=- ——.Khit = — thi x= ——.Suyra S
° 2 4 2 yra =

Do d6 S =240 -20~/2 =211,7157 em=211,72 cm. Chon A

5. Bai tdp rén luyén tim quang dwong di dwoc ciia vit dao dpng diéu hoa.

a.Van dé: Chat diémﬁ dao dong ’diéu hoa doc theo truc Ox voi li d§ c6 dang x = Acos(ot + ¢). Tim quang dudng ma
vat di dugc tir thoi diém t = t; dén thoi diem t = t,.

b.Kién thic:

-Bét ké vat xuit phat tir diu, quing dudng vat di sau ntra chu ki luén ludn 1 2A

-Néu vat xuat phat tir vi tri cdn bang (xq) = 0) hodc tir vi tri bién (xq) = = A) thi quing duong vat di sau T/4 13 A,
Trong khoang thoi gian At (v6i 0 < At < 0,5T), quing di dugc t6i da Smax va toi thiéu Spin?

Do 1éch cuc dai: AS = (Smax - Smin)/2 ~ 0,4A?

c.Phwong phap giai quyét Van dé:

_ ot - _ _
-Quéng dudng di duge ‘trung binh’: S = 5—5;[_1.2A. Quang duong di dugc thoa man: S —0,4A<S <S +0,4A.

So nguyen
tL-4

=S =0.2A
-Can ctr vao: 05T =( |So ban nguyen va Xt :OuiA} 8
0.2A-0,4A<S <0.2A+0,4A

d .Céc vi du huéng din.

Cau 1: Mot vat dao dong didu hoa theo phuong trinh x = 1,25cos(2xt - ©/12) (cm) (t do bang gidy). Quing dudng vt
di duoc sau thoi gian t = 2,5 s ké tur Iic bat dau dao dong la

A. 7,9 cm. B. 22,5 cm. C.7,5cm. D. 12,5 cm.
T =2—7T:1(s)
HD: " s
=2 1S 5 Semwe ,5-q2A=10A=125(cm)

05T 051

Cau 2: Mot \{ét nhd dao dong diéu hoa doc theo truc 0x (07 la vi tri gén lgéng) co phu'ong trinh dao dong x = 3.cos(3nt)
(cm) (t tinh bang gidy) thi duong ma vat di dugc tur thoi diém ban dau dén thoi diem 3 s la

A. 24 cm. B. 54 cm. C. 36.cm. D. 12 cm.
T =2—”:§(s)
HD: @
R 3-0

So nguyen N S — q.ZA :18A = 54cm

T 05T 052/3

Cau 3: Mot chat diém dao dong diéu hoa trén truc Ox c6 phuong trinh X = 4cos(4nt - ©/2) (cm). Trong 1,125 s dau
tién vat da di dugc mét quang duong la:

A. 32 cm. B. 36 cm. C. 48 cm. D. 24 cm.
T=2 _0,5(s)
ol ?
_tz—t1:1,125—0_ ’5 S0 ban nguyen )S:q2A29A236cm

05T 0505
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Cau 4: Mot con lac 16 x0 dao dong voi phuong trinh: x = 4cosdnt cm (t do bang gidy). Quing dudng vat di dugc trong
thoi gian 2,875 (s) ke tir luc t =0 la:

GV : Doan Van luong

A. 16 cm. B. 32 cm. C. 64 cm. D. 92 cm.
T= o =0,5(s)
0]
HD:
_ t2 _T'l . 2,875_0 N S6" bdn nguyén \Q _ _ _
05T - 0505 =115 g 3 dcoshz 6 0 »S =0.2A=23A=92cm

Cau 5: Mot vat dao dong diéu hoa doc theo truc Ox (O 1a vi tri can béng) c6 phuong trinh: x = S.sin(2nt + 7/6) cm (t
do bang gidy). Xac dinh quang duong vat di dugc tur thoi diem t = 1 (s) dén thoi diém t = 13/6 (s).
A.32,5cm B.5cm C.22,5cm D.17,5cm

T=2% _1(5)
w

70 Chon C

HD: §=q_2A=?=23,3cm

Ct-t 13/6-1 7
05T 051 3

AA,., =0,4A=2cm

Cau 6: Mot vat dao dong dicf‘:u hoa doc theo tryc Ox v6i phuong trinh: x = 6¢cos(4nt - 7/3) cm (t do bang gidy). Quing
duong vat di dugc tur thoi diem ban dau dén thoi diem t = 8/3 (s) 1a

A. 134,5 cm. B. 126 cm. C. 69 cm. D. 21cm.
T=2% _0,5(s)
[0}
S O _ Chon B
HD: g L=t 5, _8/3-0 )\ 64, 645 _1ogem "
0,5T 0,5 3 3
AA. =0,4A=2,4cm

Cau 7. Chon gbc toa do tai VTCB cua vat dao dong diéu hoa theo phwong trinh: x = 20cos(xt - 377[) (cm; s).

Quing dudng vat di duoc tir thoi diém t; = 0,5 s dén thoi diémt, =65 1A

A. 211,72 cm. B. 201,2 cm. C. 101,2 cm. D. 202,2cm.
Giai: TacochukiT= 2—ﬂ: 2—7[:25
(0] T
T

Khoang thoi gian tirt; =0,5s dént, =6sla t=t,—t; =555=3T 7
Quing dudng vat di tir thoi diém ty 0,5(s) dén t, = 6s 13

. . T s
S =12A — S;1 v6i1 S1 1a quang duong vat di duoc trong thoi gian 1 dau tién

Tu: x =20cos(5nt - ST”) cm. Bién do A =20(cm)

Khit=0 xo:-AT\/E.Khit :% thi x:AT‘/E.swra sleT‘/E +AT‘/E = A2 =2042

Do d6 S=240-20+2 =21 1,7157 cm= 211,72 cm . Chon A
Cau 8. Cho vat dao dong diéu hoa c6 phuong trinh: x = 10sin(10t — 2/2)cm. Tinh quing duo¥g ma vat di dugc sau

87 . . L

khoang thoi gian E S ké tir lac vat bt dau dao dong. 10

oor o2n xS S oor iAo, X
TacOT=—=—=—5 3 3 3

o 10 5
=S =24A+S, 0
. -_10.. .. 8rm 87 16z Vs
Tait=0: X Tait= — — =a).t=10.—=—=57r+—(rad)
' {vl T 15 3 3 '
X1
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X, =5Cm
Suy ra 0 — S =X, —2X,=5+210=25cm. — S§=24.10+ 25 =105cm.
v, <

Cau 9. Cho vt dao dong diéu hoa co phuong trinh : X = 8c0s(3st — /2)cm. Tinh quing duong vét di dugc sau

11/18(s) ké tir thoi diém t = 0. o
Tacod: Tait=0:x=0vav<0— vit chuyén dong theo chiéu am.

11 5 N

T

Tait=—():¢0=wt=a+ —. M

18 ©) 6
Tir gian do véc to c6: ¢ = MON , chiéu duong nguoc chiéu kim dong ho, O
suy ra quang duong vat di dugc: S=3A+4 =28 (cm)
Viy quing duong vat di duoc sau 11/18 (s) ké tr t =013 S =28 (cm).

-8

Cau 10. Mot con lic 10 xo dao dong didu hoa v6i phuong trinh : x = 12c0s(50t — 1/2)cm. Quing dudng vat di duoc
trong khoang thoi gian t = 1/12(s), ké tir thoi diém gbe 1a : (t = 0)

A. 6¢cm. B. 90cm. C. 102cm. D. 54cm.
HD: Céach1l:
—tait=0: {XO :g — Vit bat diu dao dong tir VTCB theo chiéu duong

v, >

. X=6cm 5
— tai thoi diém t = w/12(s) : {V 0 Vat di qua vi tri ¢c6 x = 6¢cm theo chicu duong.
>

— 86 chu ki dao dong : N _tth_t_ w2
T T 12=x
— Vay thoi gian vat dao dong 1a 2T va At = w/300(s)

— Quang duong téng cong vat di dugcla : Sy = Spr + Sae VOi: S;r=4A2=4.122= %Bm.

U LIPS LIPSO I S Ls
12 12 300

v,v, > 0 o}
Vi At<I =  Sp=|X—X,|=6—0=6cm
2
— Vay : S¢=Spr + Sa=96 + 6 = 102cm. Chon : C.

Céch 2 : Ung dung méi lién hé gitra CDTD va DDPH

—tait=0: {ong = Vit bat dau dao dong tir VTCB theo chiéu duong
Vo >
0 t-t, t w25 1 % AU -
— Séchukidaodong: N= —0— — = T2 _5 - o
T T 12= 12 »
et 2T Ty s vei T R 6
12 300 o 50 25

— Goc quay duogc trong khoang thoi giant : o = ot = o(2T + %) =2n2 + %

— Vay vat quay dugc 2 vong + goc /6 = quang duong vat di dugc tuong ung la : Sy = 4A.2 + A/2 = 102cm.

Cau 11. Mot con lic 16 xo dao dong diéu hoa v&i phuong trinh : x = 6c0s(20t + /3)em. Quing dudng vat di dugc
trong khoang thoi gian t = 137/60(s), ké tir khi bat dau dao dong 14

A. 6cm. B. 90cm. C.102cm. D. 54cm.
Giai:

Vit xut phat tir M (theo chiéu 4m)

Goc quét Ap = At.o = 13n/3 =131/60.20 = 2.2n + /3

Trong Ag; = 2.27 thi s; = 2.4A = 48cm, (quay 2 vong quanh M) Y 6
Trong Ap, =n/3 vatditt M —N this,=3+3=6¢cm
Vays=s1+5, =48+ 6 =54cm => Dap an D
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Cau 12. Mot con lac 10 xo dao dong diéu hoa vai bién do 6cm va chu ki 1s. Tai t =0, vat di qua VTCB theo chiéu 4am
cua truc toa do.

a.Tong quing duong di dugc ctia vat trong khoang thoi gian 2,375s ké tir thoi diém duoc chon lam goc 1a :

A. 56,53cm B. 50cm C. 55,75cm D. 42cm

b.Tinh tdc d6 trung binh trong khoang thoi gian trén.

Giai:

a. Ban ddu vt qua VTCB theo chiéu am: ¢ M ;

Tan s6 gbéc: © =2mrad/s ; SauAt=2,375s Acqs4s?
=> Goc quét Ap = At.ow =4,75t = 191/4 =221 + 3n/4 6 o +6
Trong Ag; = 2.2n this; = 2.4A = 2.4.6 = 48cm

Trong Ag, =3m/4 vat dithr M dén N : s, = Ajams -6) + (A — ACOSA5%) i 65n)
Vays=s; +5, =48+ A+ (A — Acos45°) = 55,75¢cm. Chon C

S 55,75 55,75
Vy, = = = =23,47cm/s
t,-t  2375-0 2375
Cau 13. Mot vat dao dong diéu hoa trén truc Ox theo phuong trinh x = Acos(wt + ¢ ). Trong khoang thoi gian T/3 vat
c6 thé di dugc quang duong dai nhat 13.

b.ADCT:

Gidi: Truoc tién phai dé v quang duong di dai nhét trong thoi gian trén c6 thé duoc thi vat phai di ngang qua ving c6
van toc I6n nhat. Vay trong khoang thoi gian T/3 trén ta chia d6i moi nira T/6 vat vét di moi bén doi xang qua vi tri
can bang (vi vung nay c6 van toc I6n nhat).

B3

-Theo so @b phan b trong thoi gian T/6 vat di tir vi tri x = ? A dénx =0 va thém T/6 n6 dén vi tri x = — A vay

quing dudng dai nhét di duoc 18 tir x = ?A dén x = —? A = Spax= A3
Cau 14. Vat dao dong diéu hoa theo phwong trinh : x = 5 cos (107 t + 7 )(cm). Thoi gian vat di quing dudng S =
12,5cm (ké tir t = 0) 1a
A.1/15s B. 2/155s C.1/30s D.1/12s
Giait =0 : x =-5(cm). Bi quang duong S = 12,5cm tng véi goc :

a=7r+£:4—ﬂ=107rt:>t=38
3 3 15

Cau 15: Mot vat dao dong diéu hoa trén truc Ox quanh vi tri can bang la goc O. Ban dau vat di qua vi tri cn bing, &
thoi di@m t1l = m/6 (s) thi vat van chua doi chiéu va dong népg cua vat giém di 4 lan so véi luc dau. T luc ban dau dén
thoi diém t2 = 57/12 (s) vat di duwoc quang duong 12 cm. Toc do ban dau cua vat 1a ?

A. 16 cm/s B. 16 m/s C.8cm/s D. 24 cm/s

Giai: Theo dé vat luc ddu & VTCB.Dong ning giam 4 lan => van tdc giam 2 lan va vat chua ddi chidu chuyén dong.

=> gdc quét trén duong trong khoang thoi gian d6 1a: ¢ = % = o= % = 2rad /s chu ky: T=2n/0=n(s)

t_57z

L . 2T 1o
Tu thoi diém dau toi thoi diém 12 =5T/12 =T/4 +T/6 => quang duong di duogc 1a:

V=V, =woA=16cm/s Che

S =1,5A = 12cm => A = 8cm. Vay toc do ban dau cta vt on B.
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Dang 8-Tinh quéing dwong 16n nhéat va nhé nhit vat di dwoc trong khoang thoi gian 0 <
At <TJ/2.

Vat c6 vén toc lon nhat khi qua VTCB, nho nhat khi qua vi tri bién nén trong cung mét khoang thoi gian quang
duong di duge cang 16n khi vat ¢ cang gan VTCB va cang nho khi cang gén vi tri bién.

Str dung mai li€n hé gilta dao dong diéu hoa va chuyén duong tron déu.

GOc quét Ap = mAt. M, M,

_ Quang dwong 16n nhét khi vt di tir My | P .
dén M, doi xtmg qua tryc sin (hinh 1) : I AT(” :
. | | A
Spax = 2ASIN Ao A | I >
2 P, O P, X

_ Quing dudng nho nhat khi vt di tir My
dén M, doi xting qua truc cos (hinh 2) :

S, =2A(l—cos %)
Luwu y: + Trong truong hop At > T/2
Tach At:n%+At' trong d6 ne N’; 0<At‘<%
.. T .. . .
Trong thoi gian n 5 quang duong ludn la 2nATrong thoi gian At’ thi quang duong 16n nhat, nhé nhat tinh nhu trén.

+ Tdc d6 trung binh 16n nhét va nho nhét cia trong khoang thoi gian At:

thmax

_ Suax Va v, = St VO1 Smax; Smin tinh nhu trén.
At At

3 — Bai tip :

Bai 1. Mot vat dao dong diéu hoa gloc theo truc Qx, quanh vi tri can bﬁng O voi bién do A va chu ky T. Trong khoang
thoi gian T/4, quang duong 1on nhat ma vat co thé di dugc la :

A A B. 2A. C. 3A. D. 1,5A.
HD : Lap luin nhu trén ta c6 :— Ap = wAt = 2T_n }: g = Spax = 2Asin%: 2Asin%: \EA Chon: B

Bai 2. Mot vat dao dong diéu hoa véi phuong trinh x = 4cos(4nt + n/3). Tinh quing dudng 16n nhit ma vét di duoc
trong khoang thdi gian At = 1/6 () :

A 4\/§cm. B. 3\/§cm. C. \/§cm. D. 2\/§cm.

Bai 3. M6t con lic 16 xo gdm mét 10 xo ¢6 do cing k = 100N/m va vat c6 khdi luong m = 250g, dao dong diéu hoa
voi

bién d6 A = 6cm. Chon gbc thoi gian t = 0 luc vat qua VTCB. Quéng dudng vat di duoc trong 107 (s) dau tién la:

A. 9m. B. 24m. C. 6m. D. 1m.

Bai 4. Mot vat dao dong dicu hoa voi phuong trinh x = 4cos(4nt + 1/3) cm. Tinh quang duong bé nhit ma vat di dugc
trong khoang thoi gian At = 1/6 (s):

A. \/§cm B.1cm C. 3\/§cm D. 2\/5 cm
' Sjé e S/:é I
3,42 ! V2 3
}I\ A—A— AJ2 | A2 A—A— A

Quing duong di; _.: 2: 52 | d? | :2 :2 : X:

Lo S=A2 S=K12 .

: = ~" AN ~ J !

i 5= AV2 s=AV2 :

S A3 o AV3
2 2
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VAN TOC TRUNG BINH-TOC PQ TRUNG BINH-*

Vin tdc trung binh va téc d trung binh

. X, — .
a. Van toc trung binh:v, = tz % trong do: AX =X, — X, 1a do doi.

2
-Van tc trung binh trong mdt chu ky ludn bang khong

b. Téc dd trung binh: luén khac 0 ; Vy, = ti trong d6 S 1a quang dudng vat di duoc tir t; dén to.

2

Luwu y: + Trong truong hop At > T/2 ;
Tach At — nTE+At- trong d6 ne N*;O<At'<TE;
Trong thoi gian T quing duong udn 1a 2nA ;
2

Trong thoi gian At’ thi quing dudng 16n nhat, nhé nhat tinh nhu trén.
+ Toc d0 trung binh 16n nhat va nho nhat cua trong khoang thoi gian At:

S Syi
_ M 5 — ~Min
% va Viomin

V — __MVdA L LLLL S
c.Bai tap:

VG1 SMax; Smin tinh nhu trén.

Cau 1( PH — 2010): Mot chit diém dao dong diéu hoa véi chu ky T. Trong khoang thai gian ngan nhét noé di tir vi tri

A & B A A . , s 1 A A A <R Z LA A N \
biéncodliddx=Adénvitricoliddo x= - chat diém ¢ toc do trung binh la.

Giiii: Theo so dd thoi gian ta thiy thei gian di tir x = A dén x = ‘_ZA la At = T/4 +T/12 = T/3.

-bdng thoi quing duong di twong tng 1a S = 3A/2. Vay tée d6 trung binh 1a v = % = 3?A_|§_ = 2—_’?

Cau 2: M6t con lic 10 xo dao dong didu hoa voi bién d6 6¢cm va chu ki 1s. Tai t = 0, vat di qua VTCB theo chidu 4m
cua truc toa do.
a.Téng quing duong di duoc cua vat trong khoang thoi gian 2,375s ké tir thoi diém duge chon lam gbc 14
A. 56,53cm B. 50cm C. 55,75cm D. 42cm
b.Tinh téc do trung binh trong khoang thoi gian trén.
Gidi: M
a. Ban dau vat qua VTCB theo chidudm: 6 M
Tan sb goc: o =2mrad/s ; Sau At=2,375s
=> Goc quét Ap =At.ow =4,751=191/4 =2.2n + 3n/4 AcOSS®
Trong A@; =2.2n this; = 2.4A =2.4.6 =48cm
Trong Ag, = 3m/4 vat di tir M dén N
Sy = A(t& M—-6) T (A — ACOS45O)(m 6-N)
Vays=s;+5, =48+ A+ (A - Acos45°) =55,75cmy C
S 55,75 35,75 _23.47cm/s

t,-t  2375-0 2375

45°

b.ADCT: Vy, =

Cau 3:Mot chit diém M dao dong diéu hoa theo phuong trinh: X = 2,5¢0S (107& + gj cm. Tim toc do trung binh cua

M trong 1 chu ky dao dong
A. 50m/s B. 50cm/s C. 5m/s D. 5cmi/s
Gidi:

. . s s 10 i
Trong mot chu ky : s =4A = 10cm => vy, = ?=?:ﬁ:500m/s yB
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Dang 9: ON TAP TONG HOP VE DAO PONG PIEU HOA:

Bai 1. Mot chat diém c6 khéi lwong m = 100g dao dong diéu hoa theo phwong trinh : X =5.c05(2.7t +%) (cm) .

Lay 7% ~10.X4c dinh li d9, vén tdc, gia tdc, luc phuc hdi trong cac trudng hop sau :
a) O thoi diém t = 5(3).
b) Khi pha dao dong la 120°.

Loi Giai:

Tt phuong trinh x=5.c0s(2.zt+ %) (cm) = A=5(cm);w=2.7(Rad/s)

Vay k=me® =0,14.7> ~4(N/m).

Ta co V=X =-Aa.sin(ot+p) = -5.2.7.5in(2.7t + %) = 10.z.sin(2.7t + %) cmis
a) Thay t= 5(s) vao phuong trinh ctia x, v ta c6 :

B3

T T 3
X =5.c05(2.7.5+—=) =5.cos(=) =5.—(cm).
2rx 6) ( 6) 5 (cm)
V= —10.7Z'.Sin(2.72'.5+%) - —10.7r.sin(%) - —10.7[.% =57 (cmls).

a=—w’X=—4.72253 =—10723(20) = —3().
S S

Dau “ — “ chimg t6 gia tdc nguoc chidu v6i chidu duong truc toa do.
F,, =—kx=-4.2,5y3.107 =-0,1J3(N).
Déu « —« chig t6 Lyuc phuc hoi nguoc chiéu v&i chidu duong truc toa do.
b) Khi pha dao dong la 120° thay vao ta c6 :
-Lido X =5.05120° =—-2,5 (cm).
-Van téc : v=-10.7.5in120° = —5.7/3 (cm/s).
-Gia téc : a=-w’X=—4.7°25=-100(cm/s?) =1 (m/s?).

-Luc phuc hoi : Fn=-kx=-4.25=-0,IN (N).
Bai 2. M6t chit diém dao dong diéu hoa trén truc Ox. Tdc do trung binh cua chit diém twong ung véi khoang thoi
gian thé niang khong vuot qua ba lan dong ning trong mot nira chu ky 12 300+/3 cmis. Téc do cuc dai cua dao dong 1a
A. 400 cm/s. B. 200 cm/s. C.2n m/s. D. 4n m/s.

AN3 . 5
Gidi: Khi Wt=3Wd = X = —\/_ khoang thoi gian thé nang khong vugt qué ba lan dong ning trong mét nura chu ky

A3

a 1a khoang thoi gian |X| < —

Dua vao VTLG ta co:
%:At =>3S :A_«/§+AT\/§: A\3;Van toc: v:%: A=100T =v,,, = A.a):100T.2T—”= 200zcm/s=2zm/s
Chon C

Bai 3. Mot chit diém dao dong diéu hoa khong ma sat. Khi vira qua khoi vitri cén bang mot doan S dong ning cia
chat diém la 1,8]. Di ti€p mot doan S nita thi dong nang chi con 1,5] va néu di thém doan S nira thi dong nang bay gid
la

A. 0,9] B. 1,0] C.0,8] D. 1,2]
2 A2
mow-A
Gidi: Goi A 13 bién do cua dao dong: W = a’z
2 2,2
m X
Khi vat & 1i d6 x vat c6 Wy = vaf W, = -
2 A2 202 2 a2 202
mo‘A Mmw*S mo“A Mmw*S
W = 5 T, =18() (1); We = > -4 5 =15Q0) (2
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ma?S? ma?S?

Lay (1) - (2)=>3 =03 (J)=>

=01()®)

2 A2 202 202
Mmow* A Mmw*S Mmw*S
Wys = a’z -9 a’z =W, -8 %

=1(J) Chon B

Bai 4. Mot vat dao dong diéu hoa voi chu ki T va bién d6 2cm, biét rang trong 1 chu ki, khoang thoi gian ma van tdc
cua vat co gia tri bién thién trén doan tur —27[\/§ cm/s dén 27 cm/s la E . Tan so dao dong cua vat la

A. 0,5 Hz. B.1Hz. C. 0,25Hz. D. 2Hz.
Giai: St dung mdi lién hé giira Dao dong diéu hoa va Chuyén dong tron déu.
Bién d6 ctia van tdc 13 Ve =0A.

Trong mdt chu ky, van tdc c6 gia trj bién thién tir:

vy = —27z\/§ cm/s dén v, = 27 cny/s tmg v6i goc quét la:

V Max

>
@

I
~
R

_l_

L

I

g
b |3

I

3
\<§2\/

<V

\/V2 —(27?\/?)2 27 Vi Ve

max

7T .
Suy ra Oél + 062 = E, COSOé1 = sm% —
max max

Két qua o = 2r rad/s; f = 1 Hz.

Bai 5. Mot vat dao dong quanh VTCB . Thoi diém ban du vat qua VTCB theo chiéu duong. Bén thoi diém t,= 1/3 s

vat chua ddi chiéu chuyén dong va c6 van tde br:ing 73 van tdc ban dau . Pén thoi diém t,= 5/3 s vat da di duge

quing dudng 6¢cm . Tinh vén toc ban dau.

A. 7 cm/s B.27x cm/s C. 37z cm/s D. 47 cm/s

Giai: -O thoi diém ban dau vat qua vi tri cn bang theo chiéu dvongnén t=0 — {\)/(0 f Z)A
0=

-Dén thoi diém t; vat chua d6i chiéu chuyén dong, nén vat tiép tuc di ra bién duong

3 V2 A T 1
V=—V, > A =X+ ox ==t ,=—==->T=4(s
= e A XX =it == T =)
, , t
-bén thoi diém t, vat di duoc 6¢cm, ta co: —2:%2221+l—>t2=—+—
T 4 12 4 6 4 6

T .
-Trong Z vat di tir vi jtris can bang ra bién duong (S;=A)
T C A A
-Trong — vat tir bién duong trg vé dén vitri X=— — (S, =—)
6 2 2
C . A
-Quang duong vat di tir lac dau dén thoi diemt, S = A+ 5= 6cm — A= 4(cm)

, . 2
-Van toc ban dau V, =V, = oA = ?7[ A=2r(cm/s)

Bai 6.Mot vat dao dong véi bién do 2cm ,biét trong mot chu ki khong thoi gian ma van tde cia vt ¢6 gia tri bién thién
tir —27z+/3cm/s dén 27zcm/s 1a T/2 .Tinh tin s6 dao dong

A.0,5HZ B.0,25HZ C.1HZ D.2HZ :

Gii 1: o

+ Trong T/4 van tdc vét bién thién tr —27z+/3cm/s dén 27zcm/s :
Tacd:o=w.T/M4=2n/T.T/4=n/2 =>v;Vva Vv, vubng pha : V;
2 Vvi2+ V2=V =>Vy=4dn=0A => o =2rradls -Vo o \/§ 27 Vo
= f=1Hz

Gidi 2: Trong mét chu ky van tdc cua vat dao dong c6 gia tri am
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khi vat chuyén dong tir bién duong dén bién am
Gia stir phuong trinh dao dong c6 dang:

x = 2cos(2nft + ¢) => v = - 4xnfsin(2xnft +o) M,
Tai thoi diém t; van te cia vat 3 v = - 21+/3 cm/s M,
( Vélt y Ml)
Tai thoi diém t, van toc cua vatla v, = - 2w cm/s
( Vélt y M2)

. . 1T
Thoi gian vat CP tu M, dén M, la E E

NS

Do vay: v = - 4afsin(2znft; +¢) = - 23 = sin(2nft; +o) = g ™)

Vy = - dnfsin(2nft, +¢) = - 4rnfsin(2nft, +¢ +2nf£ ) = - dfsin(2nft; +¢ +% )=-2n

=> sin(2xft, +¢ +% )= % => cos(2nfty +¢ ) = % (**)

euen— By ek

»=1=>f=1Hz Chon C
2f 2f

Bai 7.Vat dao dong diéu hoa. Thoi gian ngan nhat vat di tir vi tri cAn bang dén 1i d6 x = 0,5A 12 0,1 s . Chu ki dao
dong cta vat 1a :

A. 0,12s B. 0,4s C.0,8s D. 1,2s

T 27
Giai: a=€=?t:>T :12t:1,23

Bai 8: Hai vat dao dong diéu hoa quanh géc toa do O (khong va cham nhau) theo cac phuong trinh:
X, = 2cos(4zxt)cm; x, = 2\/§COS(47zt+%)Cm . Tim s6 lan hai vat gap nhau trong 2,013s ké tir thoi diém ban dau.

A. 11 1an B. 7 lan C. 81an D. 9 1an
GIAI :

+ Khi 2 vat gap nhau : 2cos4nt = 243 cos(4nt + n/6)
cosdnt = /3 (cos4nt. NEY = sin4nt.1/2) => /3 12 sindnt = % cos4nt

=>tandnt = 1/+/3 =>4nt=n/6+kn =>t=1/24 + ki4

+0<t<2,013 =>0<1/24+kl4< 2,013 =>-0,17<k<7,9=>k=0, 1,..., 7 =>c6 8 1an gap nhau. PAP AN C

Bai 9(DH 2012): Hai chat diém M va N c6 cung khdi luong, dao dong diéu hoa cing tan sé doc theo hai duong thang
song song k& nhau va song song vi truc toa d6 Ox. Vi tri cAn bang cia M va cia N déu & trén mot dudng thang qua
gbc toa do va vuong goc voi Ox. Bién do cua M 1a 6 cm, ciia N 1a 8 cm. Trong qua trinh dao dong, khoang céach 16n
nhét gitta M va N theo phuong Ox 1a 10 cm. Mdc thé ning tai vi tri can bang. O thoi diém ma M c6 dong ning bang
thé ning, ti s6 dong ning ciia M va dong nang cia N 1a

4
A —. B.E. C.g. D.E.
3 4 16 9
Gidii: Khodng céch 2 vat: d =|X, —X,| =|Acos(wt + )| = dyy = A= JA? + AZ . Suy ra x,. X, vudng pha
. . 11
Khi tai M c6 dong nang bang thé nang : W,,, = 23 KAZ,

A2 J2
2

= AM .COS(, COSp = 7

A2
2

W, :2%kxﬁ,| :%kAﬁ,l = |Xy|=

W,, A, 9

kAZNDOdé: = =
W, AZ 16

Do N,M dao dong vudng pha: |XN| =A,.SiNp=

dN

=W :l.
2

N

Chon C
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, CHU DPE 2: CON LAC LO XO
ATOMTATLY THUYET

1.Phuong trinh dao donq : x = A cos(ot +¢) %m_@ m
\F —tt—
Vé6i o=,|— -
o A 0 A

k: d6 ctng cua 10 xo(N/m) ; m :khdi luwgng vat nang(kg) ;e : tan sé goc (rad/s)

*Chu ky (S):T:2n\/%:2n %,(a)Z:%)

g
27 27 \m
2.Niing lwong (co ning): TA
\ X
£« 1, o 1, .0 2 @
a) The nang: W; = > kx =5 kA“cos“ (ot + @)

b) Pong nang: Wy = %mv2 :%mcozAzsinz(cot + Q) :% kAZsin®(ot + ¢); v6i k = ma?

¢) Co ning: W=W, +W = %mcozA2 = %kA2 = %m(any A’ = const

*Cha ¥: +Vi 10 xo0 treo thang ding: P = Fp =m.g =k. A/ = % =A—I; (w* =£)
m

Al 6 bién dang cua 10 xo khi vat & vi tri can bang(cm,m)
+Phan biét luc kéo vé va luc dan hoi:
-Luc kéo vé( luc hdi phuc) 1a hop luc cta céc luc tac dung vao vat va luén hudng Vé vi tri can bang.
Biéu thirc: F =—k.x =Do I6n: F =k|x| , voix 1a li dd(m) = tai VTCB Fryin =0; Tai bién Frax =KA
-Luc dan hoi Ia lyc xuat hién khi 10 xo bién dang, 1a hrc dua vat vé vi tri 10 xo ¢é chiéu dai tu nhién I
Bidu thuc: F = —k(NJr )?) V6i Al: do bién dang cua 10 xo khi vat & vi tri can bang
Taivitrico lido x: Fy, =k(Al£x); Vi Al=|I-1]
= Con lic 10 xo nim ngang: A/=0 = Fg,=Fnp ; O VTCB X=0 = Fypmin =0; O Di€N Xmax= A = Fanmax=KA

= Vi 10 x0 treo thing ding : Al = % = %
[

+Chiéu duong thang dimg hwéng xudng: F,, =k |Al +x|

+Chiéu duong thing ding hwéng 18n: F,, =k|Al—X
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= Con lac nam trén mat phang nghiéng 1 géc « so vai mat phang nam ngang: mg.sina =k.Al

= Luc dan hdi cuc dai: F,_

=k(Al+A)

F

ahmin =0 khi Al <A s S W I
O vi tri 10 xo ¢6 chiéu dai tu nhién Fg, =0

= Luc dan hdi cuc tiédu: .
=k(Al-A) khi Al>A

dhmin
+ Khi vat dao dong diéu hoa vai tan sé f, tan s6 goc o, chu ky T thi Thé ning va dong ning cua con lic 10
xo ciing bién thién tuan hoan véi ciing tan sé goc o’= 2w, tan s6 dao dong £ =2f va chu ki T°= T/2 nhung
nguoc pha nhau => Khi tinh niing lweng phai déi khéi lwong vé kg, van toc vé m/s, ly d§ vé mét

+Viéc xac dinh cac dai luong dic trung, tinh chu ky, tan sd, phuong trinh dao dong, tinh quing dudng di,

thoi gian ngan nhat twong tw nhw chit dé 1:dao dong diéu hoa

Dang 1 — Chu kv va tin s6 dao dong con lic 16 xo
1 — Kién thirc cin nhé :

— Lién quan t&i sb 1an dao dong trong thoi giant : T :ﬁ ; f :T ;= "
T=2n /AI
g
T=2rn A.I T N .
gsina.  con lac 10 X0 nam nghiéng

v6i : Al=|l, 1| (lo — Chiéu dai tyr nhién cta 16 xo)

N 27TN {N — Sé dao déng

t — Thoi gian

m con lic 10 X0 treo thang ding
—Lién quan téido dain Alctaloxo: T=2x n hay

— Lién quan t6i sy thay déi khéi lwong m :

m
Ty=2n % Tf—’=4n2% m,=m;+m,=T,=2n 73:>T32:T12+T22
= =
m m fm
T2:27I 72 T22=4Tl7272 m, =m;—m, :>T4:2ﬂ? 74:>T42 :T12_T22
CA 1. A X , \ Ae oA 1 1 1 2 2 2
— Lién quan t6i sy thay d6i khoi lugng Kk : Ghép 10 xo: + Noi tiep E:k_+k_ = T=T,"+T,
1 K
1 1 1

+Songsong: k=Kk; + k, = F:T_lZJrT_ZZ

2 — Bai tap :
Cau 1. Con lac 16 xo gom vat m va 1o xo k dao dong dicu hoa, khi mac thém vao vat m mét vat khac co khoi lugng
gap 3 lan vat m thi chu ki dao dong cua chiung

a) ting 1én 3 lan b) giam di 3 1an ¢) ting 1én 2 lan d) giam di 2 lan
HD : Chon C. Chu ki dao dong cta hai con lic : T = 27:\/%; T = 2n\/m+3m —2n 47"‘ - %:%
Cau 2. Khi treo vat m vao 10 xo k thi 16 xo gian ra 2,5cm, kich thich cho m dao dong. Chu ki dao dong tu do cua vat la

a) 1s. b) 0,5s. c) 0,32s. i d) 0,28s.
HD : Chgn C. Tai vi tri can bang trong luc tdc dung vao vat can bang véi luc dan hoi cua 1a xo

mgzkAlojng—lo = T:E=2n\/§=2n ,%zZn,/%OZS=O,32(S)
g [O)

Cau 3. M6t con lic 10 xo dao dong thang dirng. Vat c¢6 khéi lugng m=0,2kg. Trong 20s con lic thuc hién duoc 50 dao
dong. Tinh d6 cing cua 10 xo.
a) 60(N/m) b) 40(N/m) c) 50(N/m) d) 55(N/m)

HD : Chgn C. Trong 20s con lic thuc hién duge 50 dao dong , taphaico: T :ﬁ =0,4s
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Mat khac: T =2, |2 = k_4“2m 4 9.2 _son/m).
k T2 0,4

Cau 4. Hai 16 xo c6 chiéu dai bang nhau d6 clng twrong tng 14 ki, k. Khi mic vat m vao mét 10 xo ki, thi vit m dao

dong voi chu ki T, = 0,6s. Khi méc vat m vao 10 xo ko, thi vat m dao dong véi chu ki T, = 0,8s. Khi mic vat m vao hé
hai 10 xo k; song song véi k; thi chu ki dao dong ciia m 1a.

a) 0,48s b) 0,7s c) 1,00s d) 1,4s HD : Chon A
m 4An’m
Tl = 2TC —_— = T2 TZ
Chu ki Ty, Tz xéc dinh tir phuong trinh: ko) T o Kk =armi 2

m 47®m b
T, =2n [— K,=—%
k2 T2

ks, k, ghép song song, d6 cting cua hé ghép xac dinh tir cong thirc : k = k; + k,. Chu ki dao dong ctia con ldc 16 xo ghép

2 2 22 2 2
T= Zn\/: 2m | —— L L =\/ D008 —0,48(s)
Ky +k, +k o m(T2+T2) (t?+77) V0.6°+08

3— Tric nghiém :

Cau 1. Khi gin vat c6 khdi lwong m; = 4kg vao mot 16 xo c6 khdi lwgng khong dang ké, no dao dong véi chu ki Ty
=1s. Khi gén mdt vat khac co khdi lugng m;, vao 10 xo trén nd dao dong vdi chu ki T, = 0,5s.Khdi luong m, bé“lng?

a) 0,5kg b) 2 kg c) 1kg d) 3 kg

Cau 2. Mot 16 xo ¢6 do ctng k mic voi vat ning my c6 chu ki dao dong Ty = 1,8s. Néu méc 16 xo d6 véi vat ning m, thi
chu ki dao dong la T, = 2,4s. Tim chu ki dao ddng khi ghép m; va m, véi 10 xo ndi trén :

a) 2,5 . 0)2,8s c) 3,6s - d)3,0s

Cau 3. Hai 10 xo c6 chiéu dai bang nhau d6 cing twong trng 1a ky, ko. Khi mac vat m vao 16 xo kg, thi vat m dao dong
v6i chu ki T; = 0,6s. Khi mic vat m vao 10 xo ko, thi vat m dao dong véi chu ki T, = 0,8s. Khi méc vat m vao hé hai
10 X0 ky ghép nbi tiép k, thi chu ki dao dong ctiia m 1a

a) 0,48s b) 1,0s C) 2,8s d) 4,0s

CAau 4. Lan luot treo hai vat my va m, vao mot 10 xo ¢6 do cting k = 40N/m va kich thich chung dao déng. Trong cling
mot khoang thoi gian nhét dinh, m; thuc hién 20 dao dong va m; thuc hién 10 dao dong. Néu treo ca hai vat vao 16 xo
thi chu ki dao dong cuia hé bang 7/2(s). Khéi lwong m; va m, lan luot bing bao nhiéu

a) 0,5kg ; 1kg b) 0,5kg ; 2kg ¢) 1kg; 1kg d) 1kg ; 2kg

Cau 5. Mot 16 xo ¢6 do cu’ng k=25(N/m). Mot du caa 10 xo gan vao diém O ¢ dinh.

Treo vao 10 xo hai vat co khoi lugng m=100g va Am=60g. Tinh d¢ dan cua 10 xo khi vat cén bang
va tan so goc dao dong ctia con lac.

a) Al =4,4(cm);0=12,5(rad/s) b) Aly = 6,4cm ; ® = 12,5(rad/s)

c) Al, =6,4(cm);®=10,5(rad/s) d) Al, =6,4(cm);w=13,5(rad/s)

Cau 6. Con lac 16 xo gém 16 xo k va vat m, dao dong diéu hoa voi chu ki T=1s. Muén tan sd dao ddng cta con lac 1a
f= 0,5Hz thi khdi luong ctia vat m phai la

a) m=2m b) m= 3m ¢) m=4m d) m=5m

Cau 7: Trong dao dong diéu hoa ctiia mét con lic 1o xo, néu giam khéi luong cua vat nang 20% thi sb lan dao dong
cua con lac trong mét don vi thoi gian

5 \ 5 \
A. ting % lan, B. ting /5 lin. C. gidm % an. D. giam /5 1an.
Cau 8. Mot chat diém chuyén dong trén doan théng co toa do va gia tdc lién hé voi nhau boi biéu thirc : a = — 25%
(cm/s?). Chu ki va tin sb goc ciia chat diém 1a :
A. 1,256s ; 25 rad/s. B. 1s; 5 rad/s. C. 2s; 5rad/s. D. 1,256s ; 5 rad/s.
HD:Sosanhvdia = — 0’x. Tacd o> =25= o= >5radls, T = - _ = 1,256s. Chon : D.
o
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Dang 2: Cdc dai lwgng lién quan dén sw bién dang cia con lac 10 xo (A¢,1, F, Fqp...)

Thoi gian 16 xo nén din-Luc dan hoi
By: Tom tat dé: Bé cho gi?, hoi gi? Va dbi cac don vi sang cac don vi hop phap

B2 : Xac lap mdi quan hé giita cac dai luong cho va dai lwong tim thdng qua cac cong thic:

R

+Taivitrico lido x: Fy, =k(Al£x); V6i Al=|l-1]; e
. nén
 (alan o [Famn =0 KiAl<A
+ = —+ 1 i 2
e =K (Al + A) o =K(AI=A) Kkhi Al > A A@ Chi a1y
gian, N
5 ian
A khorrlg g
bi nén
v A
X v
N X
Hinha (A < Al) Hinh b (A > Al
iA Ni A1 AA vr . Imax_lmin . Imax_{_lmin
+Chieudaiolido x: I= lp+ Al +X; A=T ; |Cb:T
+ nam ngang: A?=0; thang ddéng : Al _g =%; mit phang nghiéng Al = mgsine _ g'SI?a
K o k @
+ Khi A >Al (Vi Ox hwéng xuéng):
- Thoi gian 10 xo nén 1 1an 1a thoi gian ngan nhat dé vat di tir vi tri x; = -4l dén x, = -A.
- Thoi gian 10 xo gidn 1 1an 14 thoi gian ngan nhat dé vat di tir vi tri x; = -Al dén x, = A,
Luu y: Trong mot dao dong (mot chu ky) 16 xo nén 2 1an va gién 2 lan
Nhg: 1.Tinh Al. 2.Sosanh Al va A.
M1
. 2 4r’ 2¢2
3.Tinh k=mw*=m. 12 =mdz°f* = FLlL... :
|
Bs: Suy ra biéu thirc xac dinh dai lvong tim theo céac dai A : A A
L . B X
lugng cho va cac dir kién. :
B,: Thuc hién tinh toan dé xac dinh gié tri dai lugng !
M2

tim va lya chon céu tra loi dang.

Hinh vé thé hién thoi gian 1o xo nén va gidn
trong 1 chu ky (Ox ngang hodc hwéng xuéng)

VI DU MINH HOA

Céau 1: Vat c6 khdi lwong m= 160g duoc gan vao 16 xo ¢ do cing k= 64N/m dat thang ding, vat & trén. Tir vi tri can
bang, 4n vat xudng theo phuong thang dimg doan 2,5cm va budng nhe. Chon truc Ox hudng I1én, géc tai vi tri can
bang, gdc thoi gian IGc budng vat. Lyc tac dung I6n nhat va nho nhat 1én gia d& 1a ( g= 10m/s®)

A3,2N ; ON B.1,6N ; ON C.3,2N ;16N D.1,760N ; 1,44N
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L f k , m e Al g .
Huwoéng dan gidi: o= ,|— = % = Al = Tg =0,025m = 2,5cm ; Tur vi tri can bang, an vat xuong theo phuong
m

thang dimg doan 2,5cm va buéng = Al = A=2,5cm

F, =0 khiAl<A
Fymn =K(AI—A) Khi Al> A

Cau 2: Trén mat phang nghiéng o =30° dit con lic 10 xo. VAt co do cirng 64N/m, khéi lugng vat la 160g, vat & dudi.
Bo qua moi ma sat. Tir vj tri can bang,kéo vat xudng theo phuong truc 10 xudng 1 doan 1 cm va budng nhe. Lyc tac
dung 16n nhit va nho nhit 1én gia d& 1a (g= 10m/s?)

A.1,6N ;ON B.1,44N; 0,16N C.3,2N;1,6N D.1,760N ; 1,44N

Sln m n N , ,
Huéna din didgi: o = \/7 4/9 N o gs' @ _0,0125m =1, 25cm ; Tir vi tri can bing, 4n vat xudng

theo phuong thing dting doan 1cm va budng :A—lcm

= I:max = k(AI +A)=1, 44N ; me—o 16N vi F

dhmin

—K(Al=A)=0,16N khi Al>A = ChonB

Cau 3: Lo xo khi treo vat ¢ dudi thi dai I, = 30cm; Khi gan vat dy & trén thi 16 xo dai 1, = 26cm. chiéu dai tu nhién
cunaldoxola: A.26cm B.30cm C.28cm D.27,5cm

Huwéng ddn gidi: - khi treo vat & dudi: |, =1, + Al (1); Khiganvatay atrén I, =1,—Al (2)

[, +1
Te)va@) =1, = 1; 2=28cm = Chon C

Cau 4: Vat c6 khéi lugng m= 160g dugc gan vao 10 xo c6 do cing k= 64N/m dit thang ding, Vit & dudi. Tir vi tri can
bang, 4n vat xubng theo phuong thing ding doan 2,5cm va budng nhe. Chon truc Ox hudng I1én, géc tai vi tri can
bang, gdc thoi gian lGc budng vat. Phuong trinh dao dong cua vat 1 :

A x=2,5c0s (20t+z)mm) B.x= 25cos[20t+ )(cm)

C. x=2,5c0s(20t+7)(cm)  D. x=>5co0s(20t+7)(cm)

. . k
Huwéng dén gidi: Phuong trinh dao dong : x = A cos(ot+¢) ; véi @ = ’— =20rad /s
m
-Tu VTCB x=A va budng nhe = A=2,5cm;

X, =—A
+H=0=> { ° 0 T 0= shift cosxz“—=0 =shiftcos(—1) = rad = x=2,5c0s(20t +7)(cm) Chon C
V, =
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*L_0 X0 nén gi&n -1 we dan hoi
Cac dang bai tap: 7
1. * Pg bieén dang cia 1o xo thang ding khi vat & VTCB:

mg =>T=2x AI

k g
*bo bién dang ctia 16 xo khi vat & VTCB véi con lic 16 xo
nam trén mat phang nghiéng c6 goc nghiéng a:

mgsin o T _9g A_I
gsina

+ Chiéu dai 10 xo tai VTCB: leg = lo + Al (I 1a chiéu dai ty nhién)
+ Chiéu dai cyc tiéu (khi vat & vi tri cao nhat) Imin=1lo + A4l — A
+ Chiéu dai cuc dai (khi vat ¢ vi tri thdp nhét): lys=lo + 4l + A
= ICB - (IMm + IMax)/2 i
+ Khi A >Al (Véi Ox huwéng xuong):

Al =

Al =

- Thoi gian 10 xo nén 1 1an 1a thoi gian ngin nhat dé vat di M2
tor vi tri x, = -Al dén x, = -A.
- Thoi gian 10 xo gidn 1 1an 1a thoi gian ngdn nhat dé vat di Hinh vé thé hién thoi gian 16 xo nén va gidn
tir vi tri x. = -Al d@n x, = A, trong I chu ky (OX hwéng sang phdi hay xuéng)

Luu y: Trong mot dao dong (mét chu ky) 16 xo nén 2 lan

va gian 2 lan
2. Lyc kéo vé hay luc hdi phuc F = -kx = -mw’X nén
bic diém:
* La luc gy dao dong cho vat.
* Ludn hudng vé VTCB gidn
* Bién thién diéu hoa cung tin s véi li do
3. Luc dan hoi 1a luc dua vat vé vi tri 10 xo khong bién dang. v A
C6 d6 16m Fg, = kx” (X 12 d6 bién dang cua 10 x0) . X M
* Véi con lic 16 xo nim ngang thi luc kéo vé va lyc dan hoi 1a mot Hinha (A < Hinh b (A'> Al

(vi tai VTCB 16 xo khong bién dang)
* Véi con lic 10 xo thang dung hodc dit trén mit phing nghiéng
+P0 16n luc dan hdi ¢6 biéu thie:
* Fgn = K|Al + X| v6i chiéu duong hudng xubng
* Fan= K|Al - X| v0i chiéu dwong hudng 1én
+ Luc dan hoi cuc dai (Iuc kéo): Fyax = K(Al + A) = Fxmax (l0c vat ¢ vi tri thdp nhat)
+ Luc dan héi cuc tiéu:
* Néu A < Al = Fyin = K(Al - A) = Fewmin
*Néu A > Al = Fyin = 0 (lac vat di qua vi tri 10 xo khong bién dang)
Luc day (luc nén) dan hoi cuc dai: Fymax = K(A - Al) (lic vét & vi tri cao nhat)
Chit y: Khi h¢ dao dpng theo phwong nam ngang thi lwc dan hoi va lwe héi phuc la nhw nhau

Céau5: Mot con lic 10 xo dao dong diéu hoa theo phuong thang dung, khi con lic ¢ vi tri can bang 16 xo dan 9cm, thoi
gian con lic bi nén trong 1 chu ky 13 0,1s. Liy g = 10m/s® . Bién d6 dao dong cua vat la:

A.6+/3cm B. 4,5¢m C. 9cm
D. Bchm A
Gidi: Tai VTCB: KAl = mg => nen
Al
10 $ -
\/7 ’ = —ﬁ rad/s gian N
O 09 gidn
2 2
Chuky: T= 27 = L3
o 107 v A
Thoi gian con lac bi nén trong 1 chu ky 1a 0,1s =T/6 X ‘)2
gdc nén quét: nt/3. => goc X,OM; = /6. Hinha (A < Al) Hinh b (A > Al
Vb1 0OXp = 9cm
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Tact: A= M0= A=M 0= _92_18 ¢ mem M1

cos% V33

Chon A

Cau 6: Mot con lic 10 xo b tri dao  dong trén phuong ngang voi
tan s6 goc ©=10m(rad/s). Pua con lic dén vi tri 10 xo din Scm rdi

X
- e

. 1
tha nhe cho vat dao dong didu hoa. Ké tir luc tha vat thi sau g S

<
n

téng thoi gian 10 xo bi nén la: . 21 a . . ,
1 1 Hinh vé thé hién thoi gian lo xo nén
A ES B. ES va gian trong 1 chu ky (Ox hwéng

; - T/4
“35° D. 5 /2
8 10 RLC I — X

| l »
»

GIAI : 5 5
+T=1/5s
+t=1/6s=5T/6=T/2+T/4+T/12 D
=> Thoi gian gian 1a T/4 + T/12

Thoi gian nén la T/2 = 1/10s. Chon D

, . 5 /4
Cau 7: Mot con lac 16 xo treo thang ding dao dong véi phuong trinh X = —= c0S(20t + E)Cm :

B

Chon Ox hudng 1én, O tai vi tri can béng. A

Thoi gian 10 xo bi din trong khoang thoi gian i S tinh tu luc t=0 la:
12 A32 T Al
A. —S B. —s T
40 40 A2 e
o iz T/12

®

)
.
e
@)

5
+t=0=>x=—+—=A/2 va v<0

243 T2

+t=Ls =5T/6=T/2+T/4+T/12 | SEN
12

3
+ Thoi gian gian 1a : T/12 +T/2+ T/6 =3T/4 = 4—755 Chon B

Cau 8. Mot con lic 16 xo dao dong diéu hoa theo phuong thang dung, khi con lic ¢ vi tri can bang 16 xo din 9cm,
thoi gian con lac bi nén trong 1 chu ky 13 0,1s. LAy g = 10m/s? . Bién d6 dao dong cua vat la:

A. 6\/§cm B. 4,5cm C.9%m D. 8\/§cm
Giai: Tai VTCB: kAl = mg =

\/7 \/7 zlo—ﬁrad/s
OO

Chu ky: T= 2—7[=% AIiD%-A ix
o 107 o} ~ gidn

Thoi gian con lic bi nén trong 1 chu ky 13 0,1s =T/6 A gian
goc nén quét: /3. => goc X,0M; = /6.
Vb1 0OXp = 9cm v A

Taco: A= MO = A=M,0="02 _92_18 _¢ 3 X M
cos - NEIINA] Hinha (A < Hinh b (A >
3

nén
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Chon A

Cau 9. Mot con lic 10 xo treo thiang ding, khi vat & vi tri cin bang 10 xo gidn 6 cm. Kich thich cho vat dao dong diéu hoa
thi thdy thoi gian 16 xo gidn trong mot chu ki 1a 2T/3 (T 1a chu ki dao dong ctia vat). B gidn 16n nhat cia 16 x0 trong qua
trinh vat dao dong la

A. 12 cm. B. 18cm C.9cm.
Gidi. Thoi gian 16 xo nén la T/3,
Thoi gian khi 10 xo bat dau bi nén dén lic nén tdi da 1a T/6.
Do nén cua 1o xo 1a A/2, béng do gian cua 10 xo khi vat ¢ vi tri
can bang. Suy ra A = 12cm. Do d6 do gidn 16n nhét cua 10 xo
6cm + 12cm = 18cm. Chon PA B

Hinh vé thé hién thoi gian 16 xo nén va gidn
trong 1 chu ky (Ox hwéng xuong)

Cau 10: mdt con lac 10 xo treo théng dung. kick thich dd ¢h theo phuong thing dimg . Chu ki va bién d¢ cta con lac
1an Iuot 13 0,4s va 8cm . Chon truc x’x phuong thing dtng. chiéu duong hudng 1én trén, gbc toa do taleTCB goc
thoi gian t=0 khi lyc dan héi ctia 16 xo0 cuc tiéu va cd theo chiéu truc toa d. Lay g=n’=10m/s2. Thoi gian ngén nhit ké
tir t=0 dén khi luc dan hdi cuc dai la ? A X

T M
Giai: T =0,4s => o= 5n rad/s aX
Tai VTCB: kAl =mg
k_9, ay ot=d nén
m

Al Al

Tinh dugc Al=4cm 4 N
Goc quay hinh v& ( tir lac t= 0 thi xo = 4cm Goc qua/f

dén lic luc dan hoi cuc dai x = -A):
n+n/3= 4n/3 > gian

Suy ra thoi gian quay: t=4T/6

Hay t= 4.0,4 /6=0,8/3 s = 4/15s A A
Do 1a thoi gian ngan nhat ké tu t=0 v
dén khi luc dan hoi cuc dai : 4/15s 2

Hinh vé thé hién thoi gian t=0 lwc dan hoi bang 0
) Deén khi 10 xo gian cuc dai lan dau tién (Ox hwong |1én) (A > Al)
Trac nghiém Vin dung

A N T N N A1y o . T £ Ao e
Cau 1. Mot con lac 10 xo nam ngang dao dong diéu hoa v6i phuong trinh: X = Acos(zt — E)Cm . GOc toa do & vi tri

can béng, truc toa d Ox trung vdi tryuc 10 xo, hudng ra xa dau cd dinh cua 10 xo. Khoang thoi gian 10 xo bi dan sau khi
dao dong dugc 1s tinh tir lac t=0 1a :

A.5/3s. B. 3/6s. C. 1/3s. D. 5/6s.
Cau 2: Mot con lic 10 xo treo théng dtrng, 10 xo nhe c6 dd cung 100N/m, vat ndng cd khdi luong m=100g. Lr?iy
g=10m/s?, n°=10. Kéo vat xubng khoi vi tri can bang theo phuong thing dung 2cm rdi budng nhe cho vat dao dong
diéu hoa. Thoi gian 10 xo bi nén trong khoang thoi gian 0,5s ké tir khi tha vat a:

A.ls B.is C.Es D.is
6 15 15 30
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*Xic dinh luc tic dung cwe dai va cwe tiéu tac dung 1én vat va diém treo 16 xo - Chiéu
dai 10 xo khi vat dao dong
1 — Kién thirc cin nhé :

a) Lwe héi phuc(lwe tic dung lén vir):
Luyc hdi phyc : F=—k% =ma (luén huén vé vi tri can bang)
D6 16n: F = kx| = mo?[X| .
Luc hcf)i phuc dat gia tri cuc dai Frmax = kA khi vat di qua cac vi tri‘bién x==xA).
Luc hoi phuc ¢6 gia tri cuc ti€u Fpi, = 0 khi vat di qua vi tri can bang (x = 0).
b) Luc tic dung lén diém treo 10 Xo:

* Lyc tic dung 1én diém treo 10 xo 14 Iuc dan hoi F= k|AI + x|
+ Khi con lic 10 xo ndm ngang ; Al=0
+ Khi con lic 16 xo treo thing dung Al = % = % .

®

mgsina. _ gsina
- 2

+ Khi con lic nim trén mit phang nghiéng goc o :Al =

0
* Lire cuc dai tic dung 1én diém treo 1a . Frax = K(Al + A)
* L cuc tiéu tac dung Ién diém treo 1a :
+ khi con lzjlc nam ngang ‘ Fmin=0 ,
+ khi con lac treo thang dirng hodc nam trén méat phang nghiéng 1 goc a
Frin = K(Al — A) Néu: Al>A
Frin=0 Néu: Al<A

¢) Luwe dan hoi 6 vi tri ¢é li @ x (gbc O tai vi tri can bang ):
+ Khi con lac 10 xo nam ngang F=kx
+ Khi con lc 16 xo treo thing dting hodc nim nghiéng 1 goc o : F = k|Al + X|

d) Chiéu dailoxo:  lo— la chidu dai ty nhién cta 10 xo :

a) khi 10 xo nim ngang:
Chiéu dai cyc dai cua 10 xo : Imax = lo + A
Chiéu dai cyc tiéu cua 10 xo : Imin = lo — A

b) Khi con lic 16 xo treo thing ding hodc ndm nghiéng 1 géc o :
Chiéu dai khi vt ¢ vi tri can bang I = lo + Al
Chiéu dai cuc dai cua 10 xo : Imax = lo + Al + A,
Chiéu dai cuc tiéu caa 10 xo : Imin = lo + Al — A
Chiéu dai &'y do x : I=lp+ Al +x

2 — Phuong phap :
* Tinh Al (bang cac cong thuc ¢ trén)
*So sanh Al voi A

] 4n?
*Tinhk = mw? = m_I_—nZ: mar’f? = F,l.......
3 — Baitap :
a—Vidu:
Cau 1. Con lic 10 xo treo vao gia cb dinh, khdi lugng vat ning 1a m = 100g. Con lic dao dong diéu hoa theo phuong
trinh x = cos(10y5t)cm. Ly g = 10 m/s®. Lyuc dan hdi cyc dai va cyc tiéu tac dung 1én gia treo co gia tri 14 :

A. Fmax — 1,5 N ; Fmin: 0,5 N B. Fmax = 1,5 N; Fmin: 0 N
C. Fmax = 2 N ; Fmin= 0,5 N D. Fmax: 1 N; me: 0 N.
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A=1cm=0,01m
HD : — Fox = k(Al + A) voi Al :% =0,02m = Fmax = 50.0,03 = 1,5N Chon: A
()]

k=mo” =50N/m
Cau 2. Con lic 16 xo treo thing dimg, dao dong didu hoa véi phuong trinh x = 2co0s20t(cm). Chiéu dai ty nhién cia

10 X0 12 lp = 30cm, lay g = 10m/s. Chiéu dai nho nhat va 16n nhét ciia 10 xo trong qua trinh dao dong lan luot la

A. 28,5cm va 33cm. B. 31cm va 36¢cm. C. 30,5cm va 34,5cm. D. 32cm va 34cm.
A=2cm=0,02m

HD: — lpnx=lo + Al+ A, = <Al :% =0,025m = lpa = 0,3 + 0,025 + 0,02 = 0,345m = 34,5cm
I, =0,3m

— Inin=1lo+ Al- A =0,3 + 0,025 — 0,02 = 0,305m = 30,5cm Chon : C.

Céau 3. Mot con lac 10 xo0 dao dong diéu hoa theo phuong ngang v6i nang lugng dao dong la 1J va luc dan hdi cuc dai
la 10N . I 1a d4u cb dinh cua 16 xo . khoang thoi gian ngin nhat gita 2 14n lién tiép diém I chiu tac dung cua lue kéo 1a

5\/_ 3 N 14 0.1s. Quing dudng dai nhat ma vat di dugc trong 0.4 s 1a :
A.60cm , B. 64cm, C.115¢cm D. 84cm

1
Gidi1: Coning: W=W = EkA2

Luc dan héi cuc dai cua con lic dd trén mit phing ngang: F=kA
Suy ra: k=50N/m A=0,2m
Lyckéo: F=kx =>x=F/k = 5+/3/50 =+/3/10 m= A+3/2
Day 1a vi tri didc biét suy ra khoang thoi gian diém I bi kéo 1a T/6 =0,1s Suy ra T= 0,6s
Suy ra 0,4s =2T/3= T/2 +T/6
Quing dudng di dwoc 16n nhit 13 2A+A =3A= 60cm . Chon dap 4n A
2

Giai 2: k%zl(J).; kA =10 (N)-----> A=0,2m=20cm

Khi lue kéo bing F=kx=5+/3N

X _ 53 A3
=Xz ——

A10 2

khoang thoi gian ngan nhat giita 2 1an lién tiép

AV3

vt qualidg x= === lat=T/6=0,1(s)=>T =0,6 ()

Quéng duong 16n nhat ma vat di dugce trong 0,4s = 2T/3

bang quang dudng vat di duoc trong mét chu ky trir di

quang nhd nhat vat di duoc trong mét phﬁn ba chu ki
lAA=A2+A2) SuyraSyx=4A—-A=3A=60cm. Chon A

Cau 4: Mot con lac 10 xo treo thﬁng dtng g@)m 16 x0 ¢6 chiéu dai tu nhién 20 cm va do cting 100 N/m, vat nang co
khoi lugng 400 g. Kéo vat ndng xuong phia dudi cach vi tri cAn bang 6 cm roi tha nhe cho con lac dao dong diéu hoa.
Liy g=7" = 10(m/s2 ) Xac dinh d6 16n ctia luc dan hoi ciia 10 xo khi vét & vi tri cao nhét va thap nhat clia quy

dao. _
Huwong dan gidi:
2
Taco: o f \/100 \/100 10 \/100.7: _1om _ (rad/s)
4 2
Tai VTCB: _9__10 _1_ _
ai ar="9_9 =—=0,04(m)=4(cm)<A

k ®’ (5 )Y 25
- D0 bién dang cta 10 xo khi vat ¢ vi tri cao nhit: ‘A gAY ‘
Vay luc dan hoi cta 16 xo khi vat & vi tri cao nhat la: F_ = k‘A A4 ‘ 100. ‘0 06-0, 04‘ ( )
- Luc dan hdi cua 10 xo khi vat & vi tri thip nhat: I:tn = k(AZ + A) —100(0, 04 +0, 06) —10( N)
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Cé’u 5: Mot con lac 16 xo treo thang dimg dugc kich thich cho dao dong di€u hoa. Thoi gian qua cau di tu vi tri cao
nhat dén vi tri thap nhat 1a 1,5 (s) va ti so gilta d0 16n cua lyc dan hoi 16 xo va trong lugng qua cau gan ¢ dau con lac
khi n6 & vi tri thap nhat 1a 76/75. Lay gia toc roi tu do 1a g = ©° (m/s2). Bién d6 dao dong la:
A.5cm B.3cm C.4cm D.2cm
TTR x A _ — Q- — 272' — 272' . — 2. —
Giai: D¢ thay T=2t=2.1,5=3s; o % A rad/s ; k = mo”; mg =kAl

k(Al + A) =7—6hay: mg + kA) =7_6
mg 75 mg 75
Mo A 76 . @* A :i
mg 75 g 75

2
Suyara: p—_9 7;
T

2

Theo bai ta co:
Hay:1+

=0,02m =2cm- Chon D

Céau 6: Mot vat dao dong Cbéu hoa doc theo truc Ox voi chg ki T, bién d0 A, trong thoi gian mot phﬁt’ vat thuc hién
dugc 180 dao dong toan phan. Trén quang duong di dugc bang bién d6 A thi téc df trung binh 16n nhat cua vat 1a
72cm/s. Vat dao dong doc theo doan thang c6 chiéu dai 1a?

Giai: Chu ki T=60s/180=1/3 s

Theo d& cho:Trén quing dudng di duoc bang bién do A téc do trung binh 16n nhat nghia 1a vat di tir -A/2 dén A/2 =>
thoi gian di trén quang duong A (rng voi goc quay 1a w/3) 1a T/6 = 1/18s .

Taco A=v.t=721/18 =4cm

Cau 7: (PH — 2008) Mot con lic 10 xo treo thang dimg. Kich thich cho con lic dao dong diéu hoa theo phuong thing

dtng. Chu ki va bién d6 dao dong ctia con lic 14n luot 14 0,4 s va 8 cm. Chon truc x’x théng dirng chiéu duong hudng
xuéng, géc toa d0 tai vi tri can brlfmg, géc thoi gian t = 0 khi vat qua vi tri can bz"mg theo chiéu duong. Léy gia tde roi
tur do g = 10 m/s? va n° = 10. Thoi gian ngin nhat ké tir khi t = 0 dén khi lyc dan hoi cua 16 xo ¢6 do 16n cuc tiéu la

A. 4/15 (s). B. 7/30(s). C. 3/10(s). D. 1/30(s).

Giai: co:zT—”=57r,A| =9 —am<A=F, =0e x=—4cm
w

t=0 0 0 >« 7r+” 'z Srt=t 75
= : = > => = —_——= —= = —
X=oV 6 6 30

Cau 8: Mot vat A co my = 1kg ndi v6i vat B cd6 m, = 4,1 kg bang 16 xo nhe c6 k=625 N/m. Hé dit trén ban nim ngang,
sao cho B nam trén mit ban va truc 16 xo ludn théng dtng. Kéo A ra khéi Vl tri cAn bang mot doan 1,6 cm rdi budng
nhe thi thiy A dao dong diéu hoa theo phuong thing dung. Liy g =9,8 m/s% Luc tac dung 1én mat ban co gia tr1 lon
nhat va nho nhat la A X
A19,8N;0,2N  B.50N; 40,2 N C.60N; 40N D.120N; 80 N N
GIAI -+ Al = mg/k = 0,01568m < A Fan
+ Luc tac dung lén mdt banla : Q=N
+ Nmin khi 16 x0 gian cuc dai => vét ¢ cao nhat :

P, lLQ

| A
+Al

Fdhmax + N - P = O => Nmin = P - Fdhmax
=>N=myg - k(A-Al) =39,98 N ’ ’
+ Nmax Khi 16 x0 bi nén nhiéu nhat => vat & VT thap nhat : R
Nmax — Fan —=P2=0 => Npax = P2 + Fgn =m0 + K(A + Al)  => Npax = 59,98N N

nén

Fd

h

P, 1
Q

Cau 9: M6t con lic 10 xo treo thing dimg m = 100g ,chon gdc toa do tai vi tri can bang chiéu duong hudng 1én trén

biét phuong trinh dao dong cua con licx =4 cos (10 t +7/3)cm ,g =10m/s* . Do 16n lyc dan hoi tic dung vao vat tai

thoi diém vat da di dugc quang duong S=3cmke turt =0 1a :

A 11N B 16N C 09N D 2N

Giai: ltc t=0 vat c6 li 40 x=2cm va dang chuyén dong theo chiéu am
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=> khi vat di dugc 3cm thi ¢6 1i 6 x=1cm=> lyc dan hoi 1a F=k(dental-x)=10(0,1+0,01)=1,AN . Chon A.
Cau 10: Hai vat A va B dan lién nhau mg=2mx=200g, treo vao mét 16 xo c6 d6 cirmg k =50 N/m. Nang vat 1én dén vi

tri 16 xo c¢6 chiéu dai tu nhién Lg=30 cm thi budng nhe. Vat dao dong diéu hoa dén vi tri luc dan hoi cua 10 xo c6 do
16n 16n nhat , vat B bi tach ra. Tinh chi€u dai ngan nhat cia 1o xo.

A. 26 cm, B.24cm.  C.30cm. D.22cm .
(m m )g h&&?ﬁ;’ox
Giai: Khi treo 2 vat do gidn cua 10 xo: Al = A—kB =0,06m = 6cm. =
> )
Bién do dqo dong cua hé luc nay A =6 cm’ E A
Luc dan hoi cua 16 xo 16n nhat khi do dai cua 10 x0 Imax = 36 cm. =
Khi vat B tach ra h¢ dao dong di€u hoa vai vi tri cdn bang mai Al <D5
1 o
m
Al'="49 _ 6 02m = 2cm
k ) ) A
Bién d¢ dao dong cua con ldc 16 xo lan sau A’ = 10cm..
Suy ra chiéu dai ngan nhat cta 16 xo 1 = 30 —(10-2) = 22cm  Chon D.
v X

b — Van dung :

Cau 1. M6t con lic 10 xo treo thing dimg dao dong véi bién d6 4cm, chu ky 0,5s. Khéi lwong qua ning 400g. Lay n° =
10, cho g = 10m/s?. Gia tri ctia luc dan hoi cuc dai tic dung vao qua ning

A. 6,56N, 1,44N. - B.656N,ON C. 256N, 65N D. 656N, ON

Cau 2. Con lac 10 xo treo thang dung, 10 xo ¢6 khoi lwgong khong déng ké. Hon bi dang ¢ vi trf can bang thi dugc kéo
xuong dudi theo phuong thang dirng mot doan 3cm rdi tha ra cho n6 dao dong. Hon bi thuc hién 50 dao dong mat 20s.
Chog= 7°=10m/s2. Ti s6 do 16n luc dan hdi cuc dai va luc dan hdi cuc tiéu cta 16 xo khi dao dong la:

A5 B.4 C.7 D.3

Cau 3. Mot vat treo vao 10 xo lam né dan ra 4cm. Cho g = 7°=10m/s2. Biét luc dan hdi cuc dai va cuc tiéu 1an luot 1a

10N va 6N. Chiéu dai tw nhién cua 10 xo 20cm. Chidu dai cuc tiéu va cuc dai cua 10 xo trong qué trinh dao dong 1a :
A. 25cm va 24cm. B. 24cm va 23cm. C. 26cm va 24cm. D. 25cm va 23cm

Cau 4. Mot con lic 10 xo treo thfmg dtng, dau trén ¢b dinh, dau dudi treo mot vat m = 100g. Kéo vat xuéng dudi vi tri
can bang theo phuong thing ding rdi budng nhe. Vat dao dong theo phuong trinh: x = 5cos(4nt + g Yem. Chon gbc

thoi gian 1a luc budng vat, 1dy g = 10m/s®. Luc dung dé kéo vat trude khi dao dong c6 d6 16n :

A. 16N B. 6,4N C.0,8N D. 3,2N

Cau 5. M6t chat diém c6 khdi lugng m = 50g dao dong diéu hoa trén doan thing MN = 8cm véi tan sd f = 5Hz. Khi t
= 0 chit diém qua vi tri cAn bang theo chiéu duong. Liy n?=10. O thoi diém t = 1/12s, lyc gdy ra chuyén dong cua
chit diém c6 d¢ 16n 1a :

A. 10N B. \3N C.1IN D.1043N.

Cau 6: Con lic 10 xo dao dong theo phuong thang dimg véi bién d6 8cm.va chu ki T. Khoang thoi gian ngan nhat

tir 1Gc lue dan hoi cuc dai dén 10c luc dan hoi cuc tiéu 1a T/3. Toc dd caa vat tinh theo cm/s khi nd cach vi tri thap

A A _ 2 2
nhat 2cm. Lay g = n° m/s”. SRR I

A. 57,3cm/s B. 83,12cm/s.
C. §7,60m/s D. 106,45cm/s
GIAL: o ‘ , ‘ H-A
* Khoang thoi gian ngan nhat tir 1Uc hee dan hoi cuc dai dén ¢ e dan hoi
cuc tiu A T/3 => Al < A(Fgumin =0) o] [-A2
*TI3=T/4+T/12 => Al =A/2 T/12
Ma:Al= =5 o2 = 2g/A = 70,04 = 251 ©
w
* A% = X%+ Vw? => v = (8° - 6%)251° => v =83,12cm/s. Chon B T/4
A L
v X
(A> Al
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Dang 3: Ning lwong ciia con lic 10 xo dao dong diéu hoa

1 — Kién thirc cAn nhé :

Phuong trinh dao dong c6 dang : x = Acos(wt + @) m
Phuong trinh vén téc: v=—Aonsin(ot + ¢) m/s

a) Thé nang W, = %kx2 =%kAZCOSZ(wt + Q)

b) Pong ning : W, = %mvz :%mszzsinz(mt +0) :% KAZSInY(ot + ¢) ; voi k = mo?

1 1

¢)Coning W=W,+W, :EkA2 :Em(DZA2 = Const
+ W, = W—-W;
+ Wi = W-W,

-Co ndng clia con lc ti 1¢ v&i binh phuong bién d6 dao dong
-Co nang cua con lac dugc bao toan néu bo qua masat

+Khi Wi =W; = x = iAT\/E = khoang thoi gian AW, =W, 1a: At= Z
+ Pong ning va thé nang bién thién tudn hoan véi tan sé goc 2w, tan sd 2f, chu ky T/2

+Thoi gian lién tiép giita 2 1an dong ning bang thé ning la T/4

. +
-Khi W, =nW, - x= A
n +1

. +
-Khi W, =nW, ->v= A®

n +
+Chu y: Khi tinh ning lugng phai d6i khéi lwong vé kg, van tée vé ms, ly do vé mét.

—

|

Mot s6 gia tri diic biét cia x, v, a, F, Wt va Wd nhu sau:

x=Acoswt A A3 A2 | A 0 A A2 A3 A
2 | 2 2 2 2 2
Vantde v/ |0 1 0A 1 0
S OA Qa)A ﬁa)A ﬁa)A —za)A - ©A
, 2 2 2 2 2 2
Gia toc 2N 1 0 ZA
Jal=l-w%.x/ @ ﬁsz ﬁsz EwZA szA QwZA ﬁsz ©
2 2 2 2
Luc kéo vé | kA A3 |, AVZ | LA 0 A A2 |, A3
=/ k k k— k— k k
IFI= I-kx/ 5 5 > > ) 5 KA
AR PO PO O S O [ O O E R
2 2 4|2 202 4 2 42 202 4 2
bongnang | 0 Dt e D Dewe 3| I D2 3 | D L L 2|0
402 212 4 2 42 202 4
So sanh: Wtmax | Wt=3Wd | Wt=Wd | Wd=3Wt | Wdmax | Wd=3Wt | Wi=Wd | Wt=3Wd | Wtmax
Wt Vé. Wd 1 kAZ 1 kAZ 1 kAZ
2 2 2
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2- Phuong phap gii

By: Tom tat dé: Bé cho gi?, hoi gi? Va dbi cac don vi sang cac don vi hop phap

B2 : X&c lap mdi quan hé giita cac dai luong cho va dai lwong tim thdng qua cac cong thic:

a) Thé ning: W, = %kx2 :% kAZcos? (et + ¢)
b) Pong ning:W; = %mvz :%mcoZAzsinz(cot + Q) :% kAZsin?(ot + @) ; v6i k = ma?

¢) Coning:  W=W,+W, = %meAZ = %kAz = %m(2nf)2 A’ = const

*Chu y: vat qua VTCB W4 = Wamax = W; vat qua vi tri bién Wy =Wimax =W

Bs :Suy ra biéu thirc xac dinh dai lugng tim theo cac dai luong cho va cac dir kién.
B4: Thuc hién tinh toan dé xac dinh gia tri dai luong tim va lya chon cau tra 101 ding
3.CAC VI DU MINH HOA:

Cau 1: Mét con ldc 16 xo ¢6 do cing k=100N/m dao dong diéu hoa phuong trinh X = Acos(wt +¢) . Biéu thic thé

nang la: E, = 0,1C08(47zt +%j +0,1 (J). Phuong trinh li d9 la:
A. X=2C0$(2ﬂt+%j B.x:4cos(27z —%j

C.x=2\/1_0cos(27zt+%j D.x=2x/§cos(27zt+%j

Huwéng dén gigi: x = Acos (et +¢);

1+cos2(mt+
W:lkxz:lkAzcosz(mt-{-q)):lkAz ( (p) =lkA2+lkA2COSZ(0)t+(P)
2 2 2 2 4 4

E = O,1C08(47rt +%j+0,1. Poéng nhat 2 vé 2 phuong trinh: 2(a)t +gp) =4t +% = (a)t + ga) =2t +%

w=2r(rad/s); %k.A2 =0,1 = A=210 cm) = X:Z\/l_OCOS(Zﬁt+%] = Chon C.

4.Bai tap tw luyén dang 3:

Cau 1: Mt vat dao dong didu hoa doc theo truc Ox. Bidt ring tai thoi diém ban dau, vat c6 1i do Xo = 3+/3 cm, van

té¢ Vo = 15cmVs; tai thoi diém t ,vét c6 1i do Xo = 3cm, van téc Vo = -15+/3 cs. Phuong trinh dao dong cua vat 14 :

A. x =6+/3c0s (St +5§j(cm) B. X = 6+/3¢0s (St +%j(cm)
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C. x=6cos(5t—%j(cm) D. x=6cos(5t—%j(cm)

Cau 2: Mot vat dao dong diéu hoa doc theo truc Ox c6 dang x = A cos (ot +@). Biét rang tai thoi diém ban dau, vat
c6 1i d6 Xo = -2+/3 cm, gia tdc a= 32 77 %/3 cm/s?; tai thai diém t vt c6 1i do Xo = 2cm, van téc Vo = -8 7 +/3 cmls.

Pha ban dAu cua gia téc 1a % . Phuong trinh 1i d6 cua vat 14 :
57 57
A. X =42 cos 4rt == (cm) B.x = 4cos| 47t~ (cm)

C. x:4cos(27zt—%j(cm) D. x=4cos(2m+%j(cm)

Cau 3: Mot vat dao dong diéu hoa doc theo truc Ox c6 dang x = A cos (ot +@). Biét rang tai thoi diém ban dau, vat

cO VAN tde Vo = -4 77 cmis, gia téc ap = -8 77 23 /s’ tai thoi didm t ,vat c6 van téc v = -4 /3 cmis, giatéca = -
8 77 2cm/s®. Phuong trinh dao dong cua vat 1 :

A. X =4cos (27ﬂ+ 6j(cm) B. X = 4+/2 c0s (27;t+%j(cm)

C. x= 4J§cos(4zt + %j (cm) D. x= 4cos(4zt + %j (cm)

CAu 4: Xét 1 hé qua cau va 16 xo dao dong didu hoa theo phuong thing ding. Chu ky dao dong cua hé 1a T=1s . Néu
chon chiéu dwong cua truc toa dd hudng xudng, géc toa do 1a vi tri can bang O thi khi hé bit ddu dao dong dwoc 2,5s,

qua CAu & toa do Xx=-5+/2 cm va di theo chidu 4m ciia quy dao va van tée c6 do 16n 10 7 /2 cm/s. Phuong trinh 1i d¢
cua qua cau la :

A. x =102 cos [10t —%j (cm)  B.x=10c0s [Zm +%}(cm)

C.x=10 cos(27zt —%) (cm) D. x =10+/2 cos (2 at —%j( cm)

Cau 5: Mot con lic 10 xo c6 @6 cting k=100N/m dao dong diéu hoa dudi tac dung cia luc hdi phuc co phuong trinh

F= 5cos[27zt —5{) (N) Nguoi ta da chon t=0 vao llc:

5«/_ 5J’

——cm ;v<0 ——cm ;v>0

5\/_ 5\/'

C.X=———cm :v>0 D.x=———cm :v<0

Cau 6: Biéu thirc hyc tac dung lén vat trong dao dong diéu hoa con lic 10 xo F = kAcos[cot +—= j(N) .Chon biéu
thirc dung:

A.t=0 Ilc vat qua vi tri can bang theo chiéu duong
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B. t=0 ldc vat qua vi tri cAn bang theo chiéu &m

C. t=0 luc vat qua vi tri bién A
D. t=0 luc vat qua vi tri bién —-A
Cau 7: Mot con lic 10 xo c6 do ctiing k=100N/m dao dong diéu hoa dudi tac dung cua huc hdi phuc co phuong trinh

F :SCOS[Zﬁt—%j(N) .Cho 7% =10. Biéu thuc van tc I :
2 S5
A.v=107cos 27rt+? (cm/s) B.v=10xC0s Zzt—F (cm/s)

C.v=20x cos(zm —%j(cm /s) D.v= 207zcos(27zt +%j(cm/s)

Cau 8: Xét 1 hé qua cau va 10 xo dao dong diéu hoa theo phurong thing ding. Chu ky dao dong cua hé 1a T=2s va ti s6
gitta d6 16n lyc dan hoi cua 10 xo va trong luc caa qua cau khi nd ¢ vi tri thap nhét la 26/25. Néu chon chiéu duong
cua truc toa d6 hudng Ién, gdc toa do 1a vi tri can bang O, gbc thoi gian ldc qua cau dang & vi tri thip nhat. Cho

g =7* =10. Phuong trinh li 46 cua qua cau 1a :A. x =3cos(zt + ) (cm) B.x=0,75cos (7t)(cm)

C.x=0,75003(7zt+%j(cm) D. x =4cos(zt+)(cm)

Cau 9: Vat c6 khéi lwong m= 100g duoc gin vao 16 xo c6 d6 cing k= 10N/m dao dong diéu hoa doc theo truc Ox.
Chon gdc thoi gian lc vat c6 van téc vo = 1 m/s, gia tdc ap = -10 m/s. Phuong trinh dao dong Ia:

A. X =10\/§cos[10t +%}(cm) B.X = 2C0S [10t +%}(cm)

C.x =102 cos (10t —%j(cm) D. X = 2¢0s (10t —%)(cm)

Cau 10: Mt con lic 16 xo dao dong diéu hoa theo phuong thang ding, Vat ning ¢ phia trén. Bién d6 dao dong A =
4cm. Trong qué trinh dao dong, luc dan hdi cuc dai bang 3 1an lyc hdi phuc cuc dai. Cho g = 7° =10. Chu ky dao
dong cua con lac 14

A.ds B.2s C.0,2+/2s D.0,4+/2s

Cau 11: Mét con lic 16 xo dao dong diéu hoa theo phuong thing ding, Vat ning ¢ phia trén. Bién d6 dao dong A =
4cm. Trong qua trinh dao dong, hyc dan hoi cuc dai bang 3 1an lyc hoi phuc cuc dai. Cho g = 72 =10 .Tai vi tri thip
nhat, 16 xo c6 chiéu dai I, = 30 cm. Chiéu dai ty nhién caa 10 xo 14 :

A.20cm B.18cm C.42cm D.24cm

Cau 12: Mét con lic 16 xo dao dong diéu hoa theo phuong thing ding, Vat ning ¢ phia trén. Bién d6 dao dong A =
4cm. Trong qué trinh dao dong, luc dan hdi cuc dai bang 3 1an lyc hdi phuc cuc dai. Cho g = 7° =10 .Chiéu dai I6n
nhét cua 10 xo c6 gia tri:

A.38cm B.18cm C.28cm D.24cm
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Cau 13: Cho 2 con lac 10 xo, con lac thir nhat dao dong vai chu ky T, =T, con lac thr 2 ¢6 chu ky T, =2T. Kich thich
cho 2 con lic dao dong véi cling bién do A. Tai thoi diém nao dé, ca 2 con lic c6 cung chung li @6 x. Ti s6 vén téc cua
con l4c thir nhat va thir 2 1a

A B.% C4 D.2

1
4
Cau 14: Cho 2 con lic 10 xo, con lic thir nhat ¢ khéi lvong m dao dong véi chu ky Ty =T, con lic thir 2 ¢6 khéi
lwong 2m dao dong voi chu ky T, =2T. Kich thich cho 2 con lic dao dong véi cung bién do A. Ti s6 d6 16n lyc kéo vé
cuc dai cua con lic thir nhat va con lic the 2 la:

A B.% C4 D.2

1
4
Cau 15: Cho 2 con lic 10 xo, con l4c thir nhat c6 khéi luong m dao dong véi chu ky Ty =T, con lic thir 2 ¢6 khéi
lwong 2m dao dong voi chu ky T, =2T. Tai thoi diém nao do6, ca 2 con lic c¢6 cung chung li d6 x (x #0). Ti s do lon
luc kéo vé cuc dai caa con lac tha nhat va con lac tha 2 1a:

A B.% C4 D.2

1
4
Cau 16: Cho 2 con lic 10 xo, con l4c thir nhat dao dong vai chu ky T, =T, con lic thir 2 ¢6 chu ky T, =2T. Kich thich

cho 2 con lic dao dong véi cling bién d6 A. Tai thoi diém nao dé, ca 2 con lic c6 cung chung li d6 x. Ti s6 gia téc cua
con lic thir nhat va tht 2 13 ;

A B.% C4 D.2

1
4
Céau 17: Trén mat phang nghiéng o =30° dit con lic 10 xo. Vat c6 d6 cing 64N/m, khéi lugng vat 1a 160g, vat o trén.

Bo6 qua moi ma sét. Tir vi tri can bang,kéo vat xudng theo phuong truc 16 xudng 1 doan 1 cm va budng nhe. Chon truc
Ox hudng Ién, géc tai vi tri can bang, gdc thoi gian Iic budng vat. Phuong trinh dao dong cua vat 14 :

A.x=2c0s(20t+7z)(cm)  B.x=2c0s (10\/§t +%j(cm)

C. x=cos(20t+)(cm) D. x=cos(10\/§t+7r)(cm)

Cau 18: Mot vat dao dong diéu hoa doc theo truc Ox cd dang x = Acos (ot +¢ ). Biét rang tai thoi diém ban dau,

Vit ¢6 1i 4o Xo = 1em, Van téc Vo = -4 7 /3 cmis: tai thoi diém t Vit c6 i do X =+/3 cm, van téc Vo = -4 77 cm/s.
Phuong trinh dao dong cua vat 1a :

A. X =2C0S (47zt —%j(cm) B.x =+/2cos [27[’[ +%)(cm)

C. x= 2cos(27rt +%) (cm) D. x= 2008(4%’[ +%) (cm)

Cau 19: Mot con lic 10 xo treo thang ding gom mét qua cau khdi luwong m = 0,4 kg gan vao 16 xo c6 d6 cing k. Pau

con lai cua 10 xo gan vao mot diém cb dinh. Khi vat dang yén, 10 xo dén 10cm. Tai vi tri can bang, ngudi ta truyén

cho qua cau mét van tdc vo= 60 cm/s hudng xudng. Lay g = 10m/s’. Toa d6 qua cau khi dong ning bang thé nang la
A. 0,424 m B.+4,24 cm C.-042m D.£0,42m
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Cau 20: Con lic 10 xo ¢6 khdi luong m= «/E kg dao dong diéu hoa theo phuwong nim ngang. Van tdc vat co do 16n
cye dai 1a 0,6m/s. Chon thoi diém t=0 lic vat qua vi tri xo=3+/2 cm va tai do thé nang bing dong nang tinh chu ki dao
dong cua con lac va do 16n lyc dan hoi tai thoi diém t= 7 /20s

A. T=0,628s va F=3N B. T=0,314sva F=3N C.T=0,314sva F=6N D. T=0,628s va F=6N

Dép an:
Caul Cauz2 Cau3 Cau4 Caub Cau b6 Cau7 Cau8 Cau9 Céau 10
C B A C A A A D C D
Caull Cau 12 Cau 13 Cau 14 Cau 15 Cau 16 Cau 17 Cau 18 Cau 19 Cau 20
C A D D D C C D B D
5.Hwéng dén chi tiét dang 3:
2
(33) 15
X2 V2 X + X =1
Cau 1: Phuong trinh dao dong : x = A cos(ot+9) ; ye +2—A2 =1= @
2
@ (3)" (-153)* _
2 + 2 2 =1
A Ao

X =3\/3_’

= @w=5rad/s; A=6cm;t=0=1: °
>0

Vo

B

. X . I
= ¢ = shift cosf0 = shift cos(—) =—rad
V1
= X= 6cos(5t —Ej(cm) .ChonC

Cach 2: May Fx570ES:Dung sé phirc: Mode 2 , shift mode 4, nhap may: Bﬁ—gi = 64—%
D G Ve

X, —+

Cau 2: Phuong trinh dao dong : x = Acos(cot + (p) ; aA=—m Y W

=1l =
A ‘ o
= w=4 rrad/s; A=4cm; Phabandau ¢, —@, =x7 Véi-n<o<nm 3%:_? rad

= X= 4COS(47rt —‘%ﬂj (cm). Chon B

2 2
A . Y A . _ . V _
Cau 3: Phuong trinh dao dong : X = ACOS((Dt + (P) ; m + W =

= w=2rradls; A=4cm;t=0=a, = —a)z.xo; :xo=2\/§cm;

o=B3 s, o Bx .
2 = ¢=shift COSTZShlftCOS(T)ZgI‘ad = X=4cos 27zt+€ (cm). Chon A

v, <0
2 2

Caud: T=ls > w= 2—7[ = 27 (rad/s); X—Z +% =1= A=10cm
T A oA

Mat khac: t=2,55s = N = % =2,5 hay N=2T+0,5T
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Trong dao dong diéu hoa, sau hoac trudc nira chu ky thi toa do, van toc , gia toc c6 gia tri doi nhau nén: t=0 khi

= shift cos = _ shiftcos(*2) - © rad 7
A 2’74

x=5/2 cmvav>0 = :>¢):—Zrad

p<0

= x=10cos(27zt—%j (cm) = ChonC

p

Caus: F, =—k.x=KkAcos(awt+p+7)= F, =—5COS(27rt—%T+7zj.

DPodng nhit 2 phuong trinh ta c6 : k.A=5 = A=0,05m =5cm ; = X = 5005(27[1‘ +%j (cm)

53

= t=0 = X= 2 Cm:>Chc_>nA
v<0
cau6: F,=—kx=KkAcos(awt+p+7) = F/ =—kACOS(a)t—%j = X= ACOS[COt—%](Cm)

x=0
:>t=0:>{ = Chon A
v>0

Cau7: R, =-kx= kAcos(at+p+7z)= F = —kAcos[Znt—%ﬂwzj = F,, =—kAcos (27zt+%j Vi

k.A=5 = A=0,05m =5cm

= X :5cos(27zt+%j =V= —107zcos(27zt+%j =107ZCOS(2ﬂt+%+%j =107zcos(27zt+%rj = Chon A

2
Cau 8: Phuong trinh dao dong : x = Acos(ot+¢) ; T=2s = w = ?7[ = 7 (rad/s);

a)z(g +Aj
me? (Al + A 2
Taco_Fdhﬂzﬁ :L)Zﬁ, VO A|=m:%: w :§

P 25 mg 25 Kk o g 25

) X )

A(27) = shift cos —£2 = shift cos(-1) = 7 (rad
=1+ (27[) _ 25 p=0,0am=acmikhi t=0 {? =" = shiftcos(-1) =7 (rad)

T°.9 25 V=0

= x=4cos(zt+7)(cm)= Chon D

Cau 9: Phuong trinh dao dong : x = ACOS ot + (p \/7 ’ =10(rad / s)

2 2

= a8, =—@.X,; =X;=10 cm; %+#:1:> Azloxﬁ(cm)
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X, =10 = shift cosﬁ—shiftcos(l)—ﬁrad T
:{ P S I0T A ! :>¢=—Z(rad)

¢<0

= X :10\/5005(10t —%j(cm) = ChonC

Cau 10: Tacod: Fy o =3F . = K(Al+A)=3kA
=Al=8m= T=2r Al :%ﬁ:OA\E(S) = Chon D.
g
Caull:Taco: Fy . =3F, . = k(Al+A)=3kA

= Al=8cm=Viatastrénnén | , =l,—Al-A=1l,=42 cm= Chon C.

=3F,

hp max

Cau12: Taco: F, = k(Al+A)=3kA

hmax
= Al=8cm=Vatastrénloxonén | , =1, —Al - A=1,=42 cm

= lma= Inin + 2A=38cm = Chon A

2 2 2 2

R , X i 27 V v V.
Cau13:Tach: —+——=1, Wi w=—— = -+ =2 s T2 =72 = |L[=2
—— AZ 2A2 T 2 2 171 2°2

@ o W .

= Chon D.

Cau 14: Luc kéo vé cyc dai: F_ =kA=ma’A Vi T,=2T; = o, = % m,=2m;

2
- Fraa _ May

F 2
max 2m.(w1j
2
@, =} M@,

Cau 15: Luc kéo vé o thoi diémt: F_ =kx =ma’X; m=2my; @, = > = 1=

= 2"
2 2m.[a)lj
2

=2 = ChonD

2 2

T
Cau16: a=-w’X :ﬁza)—lz:—zzz4 = Chon C.
a, o T

. k
Cau 17: Phuong trinh dao dong : x = Acos(ot+¢) ; véi = ’— =20rad /s
m

-Tu VTCB x=A va budng nhe = A=1cm;

X, = X
+H=0= { 0 = ¢ = shift cosf0 =shiftcos(—1) = rad = x =cos(20t+7)(cm) . Chon C
V., =

, =0
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2
3%3) | 15
2 2 + =1
A X \' A2 AZ 2
Cau 18: Phuong trinh dao dong : x = A cos(ot +¢) ; yoe o 1= @
¢ (3, 153
2 2 1
A A’ @
X, =1
= w=4rrradls; A=2cm; t=0= = ¢ =shift cos = shift cos(— ) = —rad
v, <0 A 3
= X= 2003(47rt +— )(cm) Chon D
S
A .. s A 3 A A 4 k g
Cau 19: Tai vi tri can bang: k.Al = mg .Suy ra tan s6 goc: o =, [— = ,[—
10
Thésé o = — —10(rad/s) -Do cang 10 xo0: k= m.w? =0,4.100= 40N/m.
Bién d6 dao dong: A= — = E_ 6cm.Nang luong: W =Wt+ Wd = 2Wt ( do dé bai cho Wt= Wd) ‘)'(
10}
1 Hinh cau 19

1 A
Hay : = KA? =2=Kx* .Suyra:x*=A%2hay x =+ — =+4,2426 cm .Dap 4n B
2 2 NA
Cau 20:
. . A
* Tai vi tri dong ndng bang thé nang > W=1/2 W > x= i—z ma trong bai x=3 «/Ecm - A=6cm

x m:vmfﬂORad/s > T=0628s

*t=0 Iuc vat qua vi tri xo=3 «/E cm (c6 thé chidu 4m hodc duong) > ¢ = i%

Va phuong trinh dao dong 1a x = 6.c0s(10t + Zyem
4

* Tai t=77/20s thay vao trén cé x = +3/2cm > Fy, =K |X|=6(N) - Pap anD

6. Bai tdap tw rén luven 3:

Cau 1. M6t con lic 10 xo dao dong diéu hoa vai chu ky T va bién do A. Tai vi tri nao thi dong ning bang thé nang.
Cau 2. Mot con lic 10 xo dao dong diéu hoa v6i chu ky T va bién do A. Tai vi tri ndo thi dong ning gap doi thé nang.
Cau 3. Mot con lic 10 xo dao dong diéu hoa véi chu ky T va bién d0 A. Tai vi tri nao thi dong nang gap 4 lan thé
nang.

Cau 4. Mot con lic 10 xo dao dong diéu hoa v6i chu ky T va bién do A. Sau nhitng khoang thdi gian nao thi dong
ning bang thé ning.

Cau 5. Mot con lic 10 xo ¢6 k = 100N/m, qua nang co khoi luong m = 1kg. Khi di qua vi tri ¢6 ly 0 6cm vt c6 van tde
80cm/s.

a) Tinh bién d6 dao dong:

A. 10cm. B. 5cm C.4cm D. 14cm
b) Tinh dong nang tai vi tri ¢ ly d6 x = 5cm :

A. 0,375] B. 1] C.1,25) D. 3,75]

Cau 6. Treo mot vat nho co khdi luong m = lkg vao mot 10 xo nhe c¢6 do cung k = 400N/m. Goi Ox la truc toa d co
phuong thang dimg, gdc toa do 0 tai vi tri cdn bang cuia vat, chidu duong hudng 1én. Vat duoc kich thich dao dong tur
do v&i bién d6 5cm. Bong nang Eg va Eg4, ctia vat khi n6 qua vi tri c6 toa d x; = 3cmva X, =-3cm 14 :

AE4 =0,18) va Eg, =-0,18J B.Es; =0,18) va E4, = 0,18]

C.E4; =0,32) va By, = 0,32] D.E4 =0,64]) va Eg, = 0,64]
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'Cau 7. Mot con lac 16 x0 c6 m = 200g dao dong dieu hoa theo phuong dimg. Chicu dai ty nhién cta 10 xo 1 l,=30cm.
Lay g =10m/s% Khi 16 xo c6 chiéu dai 28cm thi van tc bang khong va lac d6 luc dan hoi c6 do 16n 2N. Ning lugng
dao dong ctia vat 1a :

A.15] B.0,1J C. 0,08 D. 0,02]

Cau 8. Mot vat c6 khdi lwong m =100(g) dao dong diéu hoa trén truc Ox vé6i tan sb £ =2(Hz), liy tai thoi diém t; vat

coli d6 x;= —5(cm), sau d6 1,25(s) thi vat c6 thé ning:
A.20(mj) B.15(mj) C.12,8(mj) D.5(mj)

Cau 9. Mot vat dao dong diéu hoa v6i phuong trinh : x = 1,25c05(20t + 7/2)cm. Vén tdc tai vi tri ma thé ning gap 3
lan dong ning la:

A. 12,5cm/s B. 10m/s C.7,5m/s D. 25cm/s.

Cau 10. Mét con 15’10’ 16 x0 nAm ngang, tai vi tri cén bﬁng, cz”ip cho vat nang mdt van tég ¢6 d6 16n 10cm/s doc theo truc
16 xo, thi sau 0,4s the nang con lac dat cuc dai lan dau tién, lic d6 vat cach vi tri can bang

A. 1,25cm. B. 4cm. C. 2,5cm. D. 5cm.

Cau 11. Con lic 16 xo dao dong theo phuong ngang voi phuong trinh x = Acos(ot + @). Cir sau nhitng khoang thoi
gian bang nhau va bang /40 (s) thi dong ning cua vat bang thé ning cua 10 xo. Con lic DDPH véi tan sb goc bang:
A.20rad.s ! B.80rad.s * C.40rads ' D.10rads o
Céau 12. Mot vat dao dong diéu hoa, cir sau mot khoang thoi gian 2,5s thi dong nang lai bang thé nang. Tan s6 dao
dong cua vat la:

A. 0,1 Hz B. 0,05 Hz C.5Hz D.2Hz

Cau 13: Con lic 10 xo nim ngang, vat nang cé m = 0,3 kg, dao dong diéu hoa theo ham cosin. Gbc thé nang chon 6 vi
tri can béng, co nang cua dao dong la 24 mJ, tai thoi diém t van téc va gia tde cua vat 1an luot 1a 20 \/§ cm/s va - 400
cm/s®. Bién d6 dao dong cua vat la

A.lcm B.2cm C.3cm D. 4cm
160.10°°

2

lma)zA2 =24.10° = A* =
2 1)

= w=20= A=2cm

, 160.10° a* Vv?
A==t
[0} [0} [0}

Céau 14. Con lic 10 xo ndm ngang, vat nang c6 m = 0,3 kg, dao dong diéu hoa theo ham cosin. Géc thé nang chon ¢ vi
tri can béng, co nang cua dao dong la 24 mJ, tai thoi diém t van téc va gia téc cua vat 1an luot 1a 20 \/§ cm/s va - 400
cm/s’. Bién d6 dao dong cua vat la

A.lcm B.2cm C.3cm D 4cm

Céch 1: Gia st tai thoi diém t vat co 1i do x: v =20 \/§ cm/s = 0,2\/5 m/s , a = - 4m/s?

2 p2
Co nang dao dong : W = % => w’A’= & =0,16 (1)
m
oV a’
oa gt @
2
Thé sb vao (2) Ta co: © 2\/_) 4 =1 <=> §+@=1<=>1020 1—> w=20rad/s
0,16 0 16° ® o 4
VatacOW= ———— mo , ’
Thésé: A= \/ 2W 20,024 _ 2 =0,02m Vay A =2cm
m.* 20 0,3 20 25 20 5
Céch 2: Gia sir tai thoi diém t vit c6 i do x: v =20+/3 cm/s =0,2+/3 mis, a = - 4m/s?
=-X=> e = — (D)
X
2 2 V2 2 VZX 2
A" =X+ —= X" +—= x"+0,03x 2
0] 4
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2 p2
2W
Co nang dao déng : Wy = mwz A => @’A?= 2 ()
m
. 2W 2W 24.10°
Thé (1) va (2) vao (3) ta duqc:i(xz+ 0,03x) = 0 =>4x+0,12 = 0 = 2 23 ;O =0,16
X m m ,

=>x=0,01(m) => A*=x*+0,03x =0,0004 => A =0,02m=2 cm. Chon B

Cau 15 (CP-2009) Mot vat dao dong diéu hoa doc theo truc toa do nim ngang Ox véi chu ki T, vi tri c4n bang va
mdc thé ning & gdc toa d6. Tinh tir lic vat c6 1i d6 dwong 16n nhit, thoi diém diu tién ma dong ning va thé ning cua
vit bang nhau 1a

AT/A. B.T/8. C.T/12. D.T/6.

A
Gidi: W=2W, = X:i—ﬁ

Thoi diém dau tién tir x = A dén X = —= ung voi

2

T 27 T
a="=""t = t=—
4 T 8

Cau 16. Mot con lc 10 xo treo théng dtrng ¢6 d6 cung 10N/m, vat ¢o khéi luong 25¢, léy g = 10m/s% Ban dau nguoi
ta nang vat 1én sao cho 10 xo khong bién dang roi tha nhe cho vat dao dong, chon géc thoi gian lac vat bét dAu dao

dong, truc ox thing dimg chiéu duong hudng xubng. Pong ning va thé ning cta vt bang nhau vao nhitng thoi diém

la:
At 37z+k7z 5t 37r+k7r
dA=—+—s5. A=—+—s:.
80 40 80 20
c.t ”+k” D. Mot dap s6 kh A
NA=———T— 5, . Mot dap so khac . 7
80 40 o Gap S0 e R
Gisi : TzZﬂ\/Ezzs A=Al="9 _ 2 5em
k 10 k
A
t=0:x=-A; W=2W,=>Xx=t—
J2
Vjtrithl’xnhét:X=—A:>a=z=2—ﬂt:>t=I.Cécthéyidiém:t=I+kI<:>t=—£+k—7[(s)
2 4 T 8 8 4 80 40

Cau 17 (PH — 2011) : Mot chat diém dao dong diéu hoa trén truc Ox voi bién d6 10 cm, chu ki 2 s. Méc thé ning o vi
tri can bang. Tdc d6 trung binh cua chat diém trong khoang thoi gian ngin nhét khi chat diém di tir vi tri c6 dong ning
bang 3 1an thé ning dén vi tri c6 dong niang bang 1/3 lan thé ning 1a

A. 26,12 cm/s. B.7,32cm/s. C. 14,64 cm/s. D. 21,96 cm/s.

Giai: W =4W, =X = ig =+5cm

-10
W :%Wt2 = X, :i@:i&ﬁcm

t min : tir x;= 5cm dén X, = 5\/§cm

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 93



Chuyén dé vat Iy 12 -94 - GV : Doan Van luwong

=27[t:>t=£s; vtb:§:5\/§_5

T 6 t %

Cau 18: Vat dao dong diéu hoa co Vv, =3m/s va gia toc cuc dai bang a__ =307 (m/s®). Thoi diém ban dau vat co

=a=

=21,96(cm/s)

ol

van tbc vV =+1,5m/s va thé ning dang ting. Trong cac thoi diém sau, thoi diém vat c6 gia téc bang a = +15m (m/s?)
la
A. 015s B. 0,20s C. 0,183s D. 0,05s
GIAIL :
* ® = AmadVmax = 10 ; T =0,2s
2 2

v a J3
+ =l=>fa=a_ —
Z Tz & = Ay, 5

max  Tmax

*Viavavwvubng pha :

* Thoi diém ban ddu : v > 0 va thé ning ting => |x| ting => nhu hinh v& X

Tacox>0=>a<0=>a=-a

max

3
— va [a] tang 0 A
2 a

— I : V: —
Am 3 43 0 am/2 an

. 2 :
* Thoi diém vat co @ =+15m (m/s®) lan 1 : t; = T/12 + T/4 + T/12 =>khong c6 dap an.
* Thoi diém vat c6 a =+15m(m/s?) 1an2: t, = T/12+ T/2 + T/6 = 0,155

Dang 4: Con ldc 1o xo trong dién trirong
B.: Tom tit dé: Dé cho gi?, hoi gi? Va dbi cac don vi sang cac don vi hop phap
B, : X4c lap mdi quan hé giira cac dai lwong cho va dai luong tim théng qua cac cong thic:
a) Lwe dién treong: F=qE .Néu ¢>0 thi F cung chiéu vai E.
Néu g<0 thi F nguoc chiéu véi E.
b)Chu y: Ta phai biét chiéu caa Luc dién truong lién hé véi truc caa 16 xo.
Bs :Suy ra biéu thirc xac dinh dai lugng tim theo cac dai lugng cho va cac dir kién.
B4: Thuc hién tinh toan dé xac dinh gia tri dai luong tim va lya chon cau tra 1oi dung

CAC Vi DU MINH HQA:

Cau 1: Mét con lac 10 xo nam ngang gém vat nang tich dién q =20 uC va 16 xo c¢6 d6 cing k = 10 N/m. Khi vat dang
nam can bang, cach dién, trén mat ban nhan thi xuat hién tic thoi mot dién trudng déu trong khong gian bao quanh co
huéng doc theo truc 16 xo. Sau d6 con lic dao dong trén mot doan thang dai 4 cm. Do 16n cuong do dién truong E 1a
A.210°V/m.  B.25.10*V/m. C.1,5.10* V/m. D.10* V/m.

Huwéng dén gidi:

Céch 1:Vi chiéu dai doan thang dao dong 1 4cm. suy ra bién do A = 2cm.

Khi vat m dao dong hop cua luc dién truong va luc dan hdi gay gia toc a cho vat.

Tai vi tri bién, vat cé gia téc max.

Khi d6 ta ¢6: Fan - Fa = M.ama Fan

Tai M 16 xo khong bién dang, tai N 10 xo ddn 2A nén:

" I\lﬂ 2em o Ztm M
< k2A- gE=m.0’. A= m.— A |

m
<> gE = KA. Suy ra E = 10* V/m. Chon D |
Cach 2: i e 3
Vi chiéu dai doan thang dao dong 1a 4cm. suy ra bién do A = VTCB luc dau
2cm.
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Tai VICB: Fdh=Fd:>kA|:qE:>E:@
q

-2
Ma A=Al=E :%:104(\//@ .Chon D
20.10

Cau 2: Con lic 10 xo dao dong theo phwong ngang khong ma sat c6 k=100N/m, m=1kg. Khi di qua vi tri can bang
theo chiéu duong véi tde do vo=40 \/§ cmy/s thi xuét hién dién truong déu co do l6m cuong do dién truong la 2. 10°V/m

va E cung chiéu duong Ox. Biét dién tich ciia qua cau 1a g=200uC. Tinh co ning cta con lic sau khi c6 dién trudng.
A. 0,32(J) B. 0,032(J) C. 3,2Q) D. 32(J)

Huwréng dén gidi: Vi tri can bing méi O’ ¢6 lyc dan héi F,, can bang véi luc dién truong F. .

Fd'h=FE@kAI'=|q|E:AI'=¥=0,O4m=4cm

Céach 1:
Trong hé quy chiéu méi co géc toa d0 O’ 1a vi tri can béng m&i, theo dir kién ltc dau:

x’=dem, v'=vo=40 /3 c/s v6i @ = \/% =10(rad/s)

> O \—/- ] O 1 X 1
Bién d6 dao dong méila A’: A'= x'2+V—2 =8cm 4 v 4
@
kA 100.0,08
Co nang lac sau khi c6 dién truong 1a: W' = > > =0,32(J). Chon A

Cach 2: Theo ning luong: Néng lugng ban dau 1a W,. Khi di tir O d&én O’ thi Iyc dién truong thuc hién cong duong
(Ae>0) c6 luc dan hoi cia 16 xo thuc hién cong 4m (A 4<0)
Nang luong luc sau la:

W =W + A — IAth—

Bai tap tu luyén dang 4:

2 12
QEAI K.Al

=0,32(J). Chon A

Cau 3: Mot con lic 16 xo ndm ngang gdm vat ning tich dién ¢=20puC va 10 xo c6 d6 cing k=10N.m™. Khi vat dang
nam can béng, cach dién, trén mat ban ngang nhan, thi xuét hién tire thoi mot dién truong déu E trong khong gian bao
quanh c6 hudng doc theo truc 10 xo0. Sau d6 con lic dao dong trén mot doan thrflng dai 8,0cm. Do 16n cuong do dién
truong E 1a.

A 25.10"V.m* B.4,0.10° V.m™ C.3,0.10* v.m* D. 2,0.10* V.m™
Cau 4: Con lic gom 16 x0 ¢6 d9 ctrng k = 100N/m ; vat nang c6 khéi lugng m = 200g va dién tich q=100uC. Ban
dau vat dao dong dicu hoa véi bién dd A = Scm theo phuong thang dung . Khi vat di qua vi tri cin bang nguoi ta
thiét 1ap mot dién truong déu thang ding, huéng 1én c6 cuong do E = 0,12MV/m. Tim bién dao dong luc sau ciia
vat trong dién truong.

A. 7cm B. 18cm C. 12,5cm D. 13cm

Cau 5: Mot con lic 16 xo dugce dat naim ngang gdm 106 xo ¢6 d6 cting k = 50 N/m va vat ning khdi lugng m = 200 g.
Khi vat dang ¢ vi tri can b?mg thi tac dung mét lyuc F khong ddi doc theo truc cta 10 xo va ¢c6 dd 16n 1a 2 N trong
khoang thoi gian 0,1 s. Bé qua moi ma sat, léy g=10 m/s% 7% =10. Xéc dinh tdc do cuc dai cua vat sau khi luc F
ngung tac dung?

A. 207 cmfs. B. 207:«/5 cm/s. C. 25z cm/s. D. 407 cm/s.
Huwéng dén gidi: —
Cau 3. E
== - _—

Goi O va O’ 1a vi tri can bang cii va moi cua con lac 10 xo

= L=
k.OO’ =qE=> 00’ = L

k 0] o A
Con lic dao dong quanh O’ véi bién do A = 00’= 4cm
kA
9 o p=sp= XA 20004 ey Chen B
q 2.107°
Céu 4:

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 95



Chuyén dé vat Iy 12 -96 - GV : Doan Van luwong

+ Van tdc ngay trude khi c6 dién truong 1a: vo = oA = 50 5 (cm/s).
+ Khi ¢6 dién truong hudng 1én thi lyc dién lam Iéch vi tri cAn bang mot doan cling la 1i 6 ing v&i van toc vy.

X= i:E =0,12m = 12cm.

k k
+ Bién d6 sau do la: A';/x2 +V5 = 13cm
Cau 5:

Goi O la vi tri 160 xo khong bi bién dang , O 1a vi tri can bang khi ¢o lyc F tac dung
Bién d¢ dao dong khi c6 lyc tac dung F la A=00,

. F 2
Bién d6 A dugc tinh: DK cén bang kA=F —> A= M = =0 =0,04m =4cm

Chukiconlic T = 272'\/1 0,4s

Sau 0,1s twong ing 1a T/4 vi vat m tir vi tri bién trai O chuyén dong sau T/4 s€ v& t&i vi tri bién phai O4, van tde ltc
nay la v=wA, t6i vi tri nay ngung lyc tac dung thi vi tri cdn bang méi cua con lac 1a vi tri O. Bién d6 dao dong mai la:

A= \/x +V2 \/AZ (wA) = AV2 =442 cm
®*

60

O 0O; 0,
. k @ @
Toc d6 cyc dai: V,,, = wA'= \/%A': 20+/27cm /s

Cau 6: Mot vat ndng c6 khéi lwgng m, dién tich q = +5.10°C duoc gin vao 10 ¢6 d6 cirng k = 10N/m tao thanh con
lic 10 xo ndm ngang. Dién tich cta con lic trong qua trinh dao dong khong thay dbi, bo qua moi ma sat. Kich thich
cho con lic dao dong vé6i bién dd Scm. Tai thoi diém vat ning qua vi tri cin bang va c6 van tbc hudng ra xa diém treo
10 x0, ngudi ta bat dién truong déu c6 cudng do E = 10*V/m ciing hudng voi van tde cua vat. Khi d6 bién do méi cua
con lrflc 16 xo la:

A 10\/5 cm. B. 5\/2 cm C.,5 cm. D 8,66 cm —_—
Giai: Goi O va O’ la vi tri can bang cli va mdi cua con lac 10 xo E
k.00’ =gE=>00’=¢gE/k=0,05m=5cm=A / —
Con lac m6i dao dong quanh O’ - -
Nang luong cua con lac tai O’ 0] o A
k 2
W= ——+(0EA Véi qEA la cong cta lyc dién sinh ra khi 1am vat m chuyén dong tir O dén O’
2
kA? kA? kA?
W= 5 > = +EA - > A2 = A2+ 2qEA/k =50=>A’=5+/2 cm. Chon d4p 4n B
Cau 7.Con lic 10 xo nam ngang, gém 10 xo ¢ d6 cing k=100N/m, E

v

vat nang khéi lugng 100g, dugc tich dién q=2.10°C

(cach dién véi 10 xo, 10 xo khong tich dién). Hé duoc dit trong dién ﬁ-r(y(y(y(mo\—Q

truong déu c6 E nam ngang (E =10°V/m) (hv). Bo qua moi ma sat,

ldy 77°=10. Ban d4u kéo 16 xo dén vi tri din 6cm rdi budng cho nd dao dong diéu hoa (t = 0). Xac dinh thoi diém vat
di qua vi tri 10 xo khong bién dang lan thir 2013?

A. 201,30s. B. 402,46 s. C. 201,27s. D. 402,50s
Gia: E
Chu ky T =0,2s. a_mm\_@
Vat m tich dién g>0 dao dong ngang
trong dién trudng chiu thém [ khong d6i =P Fq
giong truong hgp treo thang dimg. o« O . >
P/t DL II niu ton cho vat m khi can bing & VTCB méi O”: Fan+ Fa=0. O O’ A

Chiéu 1én chiéu + ta c6: -Fg, +Fq =0
& Fy = Fan < qE =kO0O’ < 00’= qE/k = 2.10°.10°/100 = 0,02m = 2cm
Theo g/t ta cd OA=6cm — O’A=6-2=4cm
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— Bién d6 dao dong cua vat trén truc O’x la A’ = O’ A = 4cm(vi budng v = 0)

Thoi diém vat qua vi tri 16 xo khong bién dang lan thir nhat 13 vi tri O(c6 1i do -2cm) so voi O’ la ty = T/4 + T/12 = T/3
= 2/30s. Thoi diém vat qua vi tri 10 xo khong bién dang 1an thir 2013 14 ty;3 = 1006T + T/3 = 1006.0,2 + 2/30 =
201,27s. Chon C

Cau 8. M6t con lic 16 xo gdm qua cau nhé m mang dién tich q = + 5. 10°(C) va 10 xo ¢ d cing k=10N/m, dao
dong diéu hoa v61 bién d§ Sem trén mat phing nim ‘ngang khong ma sat. Tai thoi diém qua cau di qua vi tri cin bang
va ¢6 van tdc hudng ra xa dlem gin 10 xo VOl gid nam ngang, ngudi ta bat mot dién trudng déu co cuong doE= 10*
V/m, cung huéng v6i vn tdc cta vat. Ti s6 toc do dao dong cuc dai ciia qua cau sau khi co dién truong va toe do dao
dong cuc dai cua qué cau trude khi ¢ dién truong bang

A. 2. B. 3. C. 2. D.3.
Giai: Tbc d‘(f) tai vi tri cAn bang cii 1a:V = @A
Vi tri can bang méi cach VTCB cli mot doan:x=qE/k=5. 10°.10%10=5cm

2
\Y

Bién d0 méi: A—1/X +——5\/ cm; Tlsocantlnh—:——\/
a) \Y

Cau 9. Mot con Iic 10 xo nim ngang trén mit ban nhin cach dlen gdm vat ning tich dién g=100pC, 16 xo0 c6 do clng
k=100N/m. trong mét dién truong déu E c6 huéng doc theo truc 10 xo theo chiéu 10 xo gian Tu VTCB kéo vat mot
doan 6¢m r6i tha nhe, vat dao dong diéu hoa, Tdc do khi qua VTCN la 1,2 m/s. B9 16n cuong d6 dién truong E la
2,5.10* V/m. Thoi diém vat qua vi tri c6 Fg - 0,5N 1an thir 2 1a.

A. /10 (s) B. 7/30 (s) C.1/20 (s) D. 7/5 (s)

Giai: Tai VTCB 16 xo gidn Al = % =2,5.10?m=2,5cm

Vay khi Fy, =0,5N =>|Al|=0,5.10m =0,5cm khi d6 vt ¢6 1i d9 1a x = -3cm va x = -2cm
Thoi diém ban dau cia vat 13 t = 0 khi & VTCB x = A = 6cm nén vat qua VT 10 xo gidn 14n 2 tai VT x = -3cm. khi d6
P _ 2 7

goc quét 12 2n/3 va thoi diém 1a t="—=——=—"-(s). Chon B
® 320 30

Cau 10: Con ldc gdm 16 x0 ¢6 do clmg k = 100N/m ; vt ning c6 khdi lugng m = 200g va dién tich g = 100uC. Ban
dau vat dao dong di€u hoa vdi bién do A = Scm theo phuong thang ding . Khi vat di qua vi tri cin bang ngudi ta thiét
lap mét dién truong déu thang ding , hudng 1én ¢ cuong d6 E = 0,12MV/m. Tim bién dao dong lac sau cta vat trong

dién truong.

A. 7cm B. 18cm C. 12,5cm D. 13cm
Giai:
* van toc clia vat & VT can bang O khi chua ¢ dién truong :

Vo= WA = 1002 .0,05 = 05\/_(m/s)

tac dung vao vat lam VTCB mdi cua vat doi dén vitriO’. Tai O’ tacd:
Fan + F=P =>Kk.Al, + gE = mg => Al, = mg/k — qE/k = Al; — Xg
=> X, =(gE/k =0,12m P T0
* Nhu vay khi vat dang & O vat c6 van toc vo va li d6 xo nén :
A’Z-x2+ﬁ=>A’=013 DAP AN D v
= Xp 5 ,13m
w

* Khi ¢ dién truong déu thang dung, huéng 1én => c6 thém lyc dién F huéng 1én  E I Fani F

Cau 11 : Mot con lic 10 xo ndm ngang gom vat m=100g ndi vai 10 xo ¢6 d6 ctng k=100N/m, dau kia 10 xo gin vao
diém c6 dinh. Tir vi tri can bang diy vat sao cho 16 xo nén 2 \/§ cm rdi budng nhe. Khi vét di qua vi tri cAn bang lan
dau tién thi tac dung 1én vat luc F khong d6i cling chiéu van tc c6 d6 16n F = 2N. Khi d6 vat dao dong diéu hoa vai
bién do A;. Sal’l thoi gian 1/30s ké tir khi tic dung ILI‘(: F , hging tac dung hgc F . Khi d6 vat dao dong diéu hoa V(')"i
bién d§ A,. Bict trong qua trinh sau d6 10 xo luén ndm trong gidi han dan hoi. Bé qua ma sat gitta vat va san. Ti so
A

A

bang
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A. ﬂ B.2 Cc.\14. D.2\7

2
Giai: 4_6_>
* = LZlOTE;TZES : I I’ : ; >
m 5 _2\/§ 0 0O g4 X
K_H

* Sau khi budng vat, vat qua VTCB véi van tde :

Vo = 0A = 10m.2+/3 = 20n+/3 cmis )
* tac dung Ién vat luc F , VTCB méi cua vat 1a 0’ (la noi F va F g, can béng) :
kxo = F => X0 =0,02m = 2cm = 00’
Xy =—2Cm
V, = 207+/3cm /s
+ bién dd Ay : A% = x¢* + Voilw® = 16 => A, = 4cm
+ Sau thoi gian 1/30s =T/6 => vat tgili do x> = A/2=2cm
va co van te : vi2 = 0’(A2-x?) => v, = 20n\/§ cm/s

* Vi truc toa d6 0x’, géc toa do 0’, vat o VT 0 ¢cod : {

* ngirng tac dung luc F , vat lai ¢c6 VTCB: 0
X, =2+2=4(cm)

v, = 2077/3 (cm/s)
+ bién d6 Ay A22 = X12 + V;LZ/(,O2 =28 => A= 2\/7 cm

+ Ngay tai thoi diém 1/30s = T/6 vét co {

Dang 5: PQ CUNG THAY DOI ‘ ‘
Céau 1: Cho mét con lac 10 xo gom 10 xo ¢6 chiéu dai ty nhién lo, va vt nang dao dong diéu hoa theo phuong ngang
véi bién d6 A. Khi chi€u dai ctia lo xo 1a 1o + A/2, nguoi ta gilr chat 10 xo tai trung di€ém cta 10 xo. Bién d6 A’ cia mot

con lic 10 xo bay gio 1a:
A. A/3. B.ATﬁ. QATﬁ D.%.

Giai:Tai vi tri x = A/2 ta c6: W, = W/4; W4 = 3W/4.

Khi mét ntra 16 xo bi gilt chat, thé nang ctia h¢ l[a W,” = W/8.

Co nang ltc sau: W’ =3W/4 + W/8 = TW/8.
1 71 AT
ZKA?= — ZKA% vi: kK =2knén: A’ = —\/_ . Chon C.
2 8 2 4

Cau 2. Mot con lic 10 xo c¢6 d6 cing k , chiéu dai 1 , mot dau gin ¢ dinh, mot dau gin vao vat c6 khdi luong
m.Kich thich cho 10 xo dao dong diéu hoa véi bién d6 A= 3 trén mat phang ngang khong ma sat . Khi 10 xo dao

dong va bi dan cyc dai , tién hanh git chat 10 xo tai vi tri cAch vat mot doan 1, khi do tdc do dao dong cuc dai cua vat
la:

k k k k
Al |—. B./7,|—. C/ |—. D./ |—.
\fm \!6m \jz.m 3.m HKIISBZSGZIXM
2 «
|

Giai 1: Do dai ty nhién ctia phan 16 xo sau khi bi giit 1’ = E .

7
3 3 I-*mlmm%

5 I
D9 cing ctia phan 10 xo sau khi gitt lak’: — = — = —=>k’= —K r e °
, , k 1 2 2 © 0 M
Vi tri can bang moi cach diém gitt 16 xo I’, khi d6 vat
2 1
cach VTCB méi chinh la bién d¢ dao dong moi: A’ =1 "3 = 3 I
mVZ k|A|2

Téc d6 dao ddng cuc dai cua vét tinh theo cong thirc: 2max =

2
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e (£ 1B [ G
m 3 \V2m 6m

Giai 2:Khi vat & M 10 xo bi giir tai N

2

Chiéu dai ty nhién cta con lac méi I’ =

3
o WL
D6 cling cta con lac moi k’ = 7 | . i
. 2| O
Vi tri cAn bang m&i O’ cach N: NO’ = 3 szm\.
Bién d6 cua dao dong méi A’ = O’M .vi lic nay vén tdc cta vat bang 0 N '(!) (;, I\/I
2l I
A'=0O'M=MN-ON=1-— = —
3 3
3k 12
2 A2 T~ A~
. mv°  k'A / k
Goi v 1a toc d6 dao dong cuc dai cua vat: = - 29 =>v=I|,/—.ChonB
2 2 2 6m

Cau 3: Mot con lic 10 xo ndm ngang dao dong diéu hoa voi bién do A.Khi vat ning chuyén dong qua VTCB thi giit
c0 dinh diém cach diém co dinh mét doan % chi€u dai ty nhién cia 10 xo.Vat s€ ti€p tuc dao dong véi bién do bang:

AAN2 B.0,5A/3 C.A2 D.AV2
Giai: Khi vat 6§ VTCB I_fmm.
o kA® | .
co nang cua con lac W= —— M 9]

Sau khi giit ¢6 dinh diém M: Con lac méi van dao dong diéu hoa quanh O v6i bién d6 A’, d0 cirng cua 10 xo k” voi do
dai ty nhién 1’ = 31/4=> Kk’ = 4k/3

1 pA12 2 12 2
Theo DL bao toan nang luong K'A = KA => 4kA = KA > A= @ =05 V3. Chon B

2 2 3.2 2 2
Cau 4: Mot con lic 10 xo nim ngang dao dong didu hoa voi bién do A.Khi vat ning chuyén dong qua VTCB thi giit
¢ dinh diém 1 trén 16 xo cach diém cb dinh cua 1o xo mot doan b thi sau do vat tiép tuc dao dong diéu hoa véi bién do

0,5A+/3 .Chidu dai tu nhién ciia 16 xo lac dau 1a:

A..4b/3 ’ ~ B.b C.2b D.3b
Giai:Sau khi gilt c6 dinh diém M: Con lac méi van dao dong Ffm\'
diéu hoa quanh O véi bién d§ A’, d ciing cua 10 xo k’ | °
I

v6i do dai ty nhién I’ =1-b=>Kk’ =nk 0

kK'A?  KA? I A? KA | 3A*  kA® | 4

= = K.— = => K. = => =— =>1=4b. Chon B
2 2 I-b 2 2 I-b 4.2 2 I-b 3

Cau 5:. Mot con lic 10 xo dao dong diéu hoa trén mit phang nim ngang. Tir vi tri cAn bang ngudi ta kéo vét ra 8cm rdi
tha nhe khi vat cach vi tri cin bang 4cm thi ngudi ta giir ¢d dinh diém chinh giita cta 16 xo Tinh bién d6 dao dong méi

cia vat: A 4yZcm B 4cm C6,3cm D 24/7 cm

it |-r7fzrlzomfm

*Tai VT x =4cm ;. A? = X* + V¥ o? i _— : : Ly X
=>\* = ©’(8°— 4% = 48 kim A B O O 4 8

* Piém chinh gitta cua 10 xo bi gitr lai 1a B :
AB=(lg+4)/2=1y2+2
* VVTCB méi cia con lic 12 0’ : 00°=AB+ B0’ —~A0=AB + (/2—1l,=2cm ;
®’?=k’/m=2k/m
* Ngay khi d6 con lac c6 : x” = 2cm va v* = 48 k/m
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48
= A?=x?+V/0’ =4+ Z%n = A’=2y7 cm Chon D
¥

Giai 2 : Van toc ctia vat luc giir ¢6 dinh diém chinh giira cia 16 X0

mv? _ kA® 1 KA’ _ 3 kA’

2 2 4 2 4 2
Khi @6 d6 dai cta 1o xo ( vat & M)

A
=1+ E =l + 4 (cm) Iy 1a d6 dai ty nhién cua 10 xo.

Vitri can bang méi O’ cach diém gilt mot doan EO ; PO clrng ctia phan 10 con lai k> = 2k

Toa d6 cua vat khi d6 cach vi tri cAn biang méi: xo = MO’ = T - EO =2cm
2 2 2 2
. . C v vem vem 3 A
Bién d6 dao dong moi cia vat: A% = xt + — = Xo& + — = Xo* Xe + — —
W k 2k 4 2

3 .
A?=22+ g82 =28=> A’=2+/7 (em). Pap an D
Cau 6. Con Iég 10 xo0 dao dong didu hoa theo phuong ngang v6i bién do A. Ding luc 10 xo gidn nhiéu nhit thi nguoi ta
gitr co dinh diém chinh gitta cta 10 xo khi d6 con lac dao dong véi bién @6 A’. Ti s6 A’/A bang:
A 212 B. % C.~3/2 D.1

Gidi 1. Tai bién duong A v4n toc van bang 0. Khi do giir ¢6 dinh diém chinh gitta thi k’=2k. Vat dao dong xung quang
vi tri can bang mai O’ cach bién duong A mot doan X.

1 A - 0000000 @

Ta co: x=%(|0 +A)-=1,=—

2° 2 '
2
Khi d6 A'= x2+(lj —[/= 2. Phuong in B. oot e
' 2 I
0 M

ban c6 thé hiéu don gian nhu sau :
Khi vat ¢ vi tri bién thi Co ning la thé nang cua 10 Xo (cuc dai) nhu vay khi c6 dinh thi % nang lugng da bién mat.Khi
do Bién do thay d6i va do cimg ciing thay doi

—2k.A'2 === kA2 Do d6: A’/A ="

: 3 T @

Giai 2.Vat & M, cach VTCB méi O’ B

Goi lo 1 do dai ty nhién caa 10 xo. h

Vi tri can bang méi cua con lac ©

10 x0 sau khi bi giit cach diém giir Jm?lfm\.
| I, +A | A A [

mot doan ~.DodoO'M=A"=-2 — - 2 =" > A =" -0 M
2 2 2 2 2

Khi 10 xo dan nhiéu nhat thi vat ¢ bién, dong nang bang 0. Néu giit chinh giita 10 xo thi co ning cta hé giam di mot
ntra, dong thoi do cing cua 16 xo tang gap d6i nén ta co:

%Zk.A'Z 1 ;kA2 Do d6: A’/A =Y

Cau 7. Mot con lic 10 xo bd tri nam ngang. Vat dang dao dong diéu hoa véi chu ki T, bién d6 8cm, khi vat qua vi tri x
= 2cm thi nguoi ta gitt co dinh mét diém trén 10 xo sao cho phan 10 xo khong tham gia vao su dao ddng cta vat bang
2/3 chiéu dai 10 xo ban dau. K& tir thoi diém do6 vat sé dao dong dieu hoa vdi bién dd bang bao nhiéu ?
Gidi: Khi vat qua vi tri x = 2 cm vét c6 dong nang
kA?  kx* _ Kk(A?-x%)

2 2 2
Khi dé chieudaicualoxol=1p + 2 --->,

L TO000000 @

’

; o

VTCB méi cua con lac 10 xo 1a O’cach M I :
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1 I 2 .
Xo= O’M = 5 (Io + 2) - 50 = E (cm) ('lo @6 dai tu nhién cua 16 xo ban dau)
Do cing phan 16 xo tham gia dao dong diéu hoa k’ = 3k

. . k'x
Thé ning ctia con lac lo xomdéi 6 M W, = LB

k|A|2 k AZ _ X2 leZ
Theo DL béo toan ning lugng ta c6: W = Wd + W, hay 5 = ( ) + —0

2 2
12 2 2 2 2 2 2 2
IAT_ KA =X) 306 o KA ) e ()
2 2 2 3k.2 6
= A%=10+ ;" E%4=> A= @ =3,23 (cm)

Cau 8: Mot con lic 10 xo treo théng ding, vat dao dong diéu hoa véi bién 30 A. Khi vat di qua vi tri can bﬁng nguoi
ta gitr chat 10 xo ¢ vi tri cach diém treo cua 10 xo mot doan béng 3/ 4chiéu dai cta 16 xo lac d6. Bién do dao dong cua
vit sau do bang .

A 2A B. AV2. C. A/2. D. A S

GIAI :

* Ban dau : Al = mg/k

Khi vat & VTCB chiéu dai 10 xo 14 : Io + Al

* Khi 1 diém trén 10 xo bi gt lai : L Diém giit

+ chiéu dai 10 xo con lai khi d6 : I’ = 1o/4 + Al/4

+ chiéu dai tu nhién ciia 16 xo con gin véi vat 1a : lo/4 + Al/4
Io, = 10/4 =k’ =4k=>w =2w

+ Al’ = mg/k’ = Al/4 => chiéu dai 16 xo0 & VTCB : LO

leo =lo” + Al = 1o/4 + Al/4 =1’ v
=> VTCB cua con lac khong thay doi
+ van toc vat khi d6 : vpex = WA = WA’ => A" = A/2

Cau 9: Con lic loxo chuyén dong nim ngang. K =40N/m va m=0.4kg. kéo vat ra khoi vi ¥ %an bang 8cm rdi tha nhe
cho vat dao dong di€u hoa. Sau khi tha vat thoi gian 7n/30s thi dot ngot gitr diém chinh gilta ctia loxo lai. Bién do dao
dong cua vat sau khi gitr diém chinh gitra cua loxo do 1a?

Giai: a)z\/Kzlorad [s=>T="5s
m 5

T T . A e P ¢ 5 AL 1a
Saut= % s=T+ E thivatcoliddola X = E tuc 1a 10 xo Iuc nay gian 4cm va vén toc cla vat 1a

N

V=V > =20+/3cm/ 5. Vi 16 x0 bi gilt & chinh giita nén do cimg k’ = 2k = 80N/m

max

Nang luong cua vat : W = k'X + ; mv? =0,088J .Vay bién do méi ciia vat: A' = ‘, 100 m \22cm
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DANG 6: BAI TAP TONG HQP CON L AC LO XO (k,m):

Cau 1: Hai chét diém dao dong diéu hoa cung trén truc Ox véi ciing gbc toa do va ciing mdc thoi gian véi phuong

trinh 1an luot 13 x; = 4cos( 4zt - %) cm VA x,= 4cos(2 Tt +%) cm. Thoi diém 1n thit 2013 hai

chat diém gip nhau la:
18019 12073 4025 8653
A ——(9). B.—(s C.—s D.— (s
5 O B. =0 L 7

Giai:Hai chat diém gip nhau: x; = X,
Coé hai nghiém: t=1/4+k(k=0;1;2..)
t,=1/36 +k/3(k=0;1;2..)
Gip nhau lan thtr 2013: t, = 1/36 + k/3 v6i k = 1006. Tinh dugc t = 12073/36 s.Chon B.
Cau 2: Con lic 10 xo dao dong diéu hoa trén mit phing ngang khong ma sat.khi vat & vi tri bién ta giit chit mot phan
cua 10 xo lam co nang cia vat giam 10% thi bién d6 dao dong cua vat sé :

A.giam 10 % B.Ting +/10 % C.Giam 10% D. Tang 10%

Giai:
Qoi bién d6 dao dong va d clirng clia con lac 10 xo lic L@
daula Avakvalicsaula A’ vak’ 1
Khi vat & vi tri bién lyc tac dung 1én vat: : —

F=kAva FP=KA’ F
F=F =KkA=KA’ (¥ = OO0 O—
Co nang cua con lac 10 xo: oM

2 1 A2 m
W= ki va W= K'A 1 F’
2 2 IR I e
kl A|2 kA2
W’ =0,9W => =09 > d ™M

0,9KA’ =K’ A’? (**)
Tut (¥) va (**) suyra A’ = 0,9A thc 1a bién d6 dao dong cua vat giam 10%. Chon C

Cau 3. Hai vat A, B dan lién nhau mg=2mx=200g, treo vao 1 10 xo ¢6 d6 cirng k=50N/m. Nang vt Ién dén vi tri 16 xo0
¢6 chiéu dai tu nhién 1;=30cm thi budng nhe. Lay g=10m/sz. Vat dao dong di€u hoa dén vi tri luc dan hoi 10 xo ¢6 do
16n 16n nhat, vat B tach ra. Tinh chi€u dai ngan nhat cta 16 xo

A. 26 B. 24 C. 30 D. 22
Giai: Do bién dang ban dau khi hé vat 6 VTCB 1a Al = (m, +kmB )g _(02 ;(()),1)10 =0,06m = 6cm
Nang vat 1én dén vi tri 16 x0 ¢6 chiéu dai ty nhién 1;=30cm thi budng nhe. Do d6 A = 6cm

Do bién dang luc sau cia vat khi vat B tachrala Al'= % = % =0,02m = 2cm

Chiéu dai ngan nhat ciia lo xo 1a | =1, + AI'~A=30+2 -6 = 26cm

Cau 4. Treo vao 1 diém O mdt dau 16 xo khdi lugng khong dang ké d¢ dai ty nhién lo =30cm. Dau dudi 10 xo treo vat
M lém 10 xo0 dz?}n ra 10cm. B,() qua moi I}IC can, cho g=10m/s2. Nang vat M dén vi ‘Eri cach O doap 38cm roi truyén chp
véan toc ban dau huong xudng dudi bang 20cmy/s. Chon truc toa do phuong thang ding chiéu duong di 1én. Viét
phuong trinh dao dong cua M. Tim thoi diém vat qua vi tri can bang lan thir 27

Giai
*A|=10cm;a)=\/£=‘/i= E=10rad/s
m Al 01
) . |Acosp =2 o . Vs
Khi t = 0 thi ) chia vé theo vé ta dugc —wtanp =-10 <> tanp =1=tan—
— wAsin ¢ = -20 4
p="
Vay 4 ta chon go:ESuyra A:L:Z\/Ecm «—
0] :5—7T 4 COSg @ *—© L
4 —2\2 0 2
Vay X = 2+/2 cos(10t + %)(cm, s) 2v2
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X=2
*Khit=0thi{ KhlquaVTCBlan2th1t—T T M _Troer Tz

V<0 12 2 12 1210 60
Cau 5. Mot con 15’10‘ 1o X0 nam ngang c6 vat nho khéi lugng m, dao dong diéu hoa voi bién d§ A. Khi vat dén vi tri co
dong nang bang 3 lan thé nang thi mot vat khac m' (cung khoi lugng véi vat m) roi thang dung va dinh chét vao vat m
thi khi d6 2 vat ti€p tuc dao dong di€u hoa voi bién do

A ﬂA 5 ﬁA D QA

—A
2 B 22 €7 2
. . \ . A .
Giai :Khi vat dén vi tri c6 dong nang bang 3 lan thé nang tic X = PR Luc nay van toc cia vat
k A3
V=1 A —x* =+ —.T\/—
m

thi va cham mém véi vat m’. Ap dung dinh luat bao toan dong lrong theo phuong ngang

e oomv v [k A3
mv=m+m)v'—-v= == [— ==
m

m+m' 2 4

12 12
. Vv
Ap dung cong thirc doc lap —; + X =A?>5 A= — + x* =
0]

A2 A2 |10
+—=TA

w 16 4

Cau 6. Hai vat Ava B dén lién nhau mg=2ma=200g, treo vao mat 10 X0 ¢6 do cung k=50 N/m.‘Néng vat 1én dén vi tri
10 xo ¢6 chiéu dai ty nhién Ly=30 cm thi buéng nhe. Vat dao dong diéu hoa dén vi tri lyc dan hoi cua 10 xo ¢6 do 1on
16n nhat , vat B bi tach ra. Tinh chi€u dai ngan nhat cta 10 xo.

A.26cm, B.24cm. C.30cm. D.22cm

(M, +m;5)g

Giai: Khi treo 2 vat do gian cua 10 xo: Al = =0,06m=6cm.
Bién d6 dao dong cta h¢ luc nay A =6 cm’ A
Luc dan hoi cua 106 xo 16n nhat kh‘i d0 dai cua 10 xo lmax‘= 36 cm.
Khi vat B tach ra hé dao dong di€u hoa vai vi tri can bang mai
O’
m
Al'= Qg —~0,02m = 2cm
Bién d6 dag dong cQa con lic 10 xo0 14n sau A’ = 10cm.. A’
Suy ra chiéu dai ngan nhat cua 10 x0 lyin = 30 —(10-2) = 22cm. Chon D. ‘)2

Cau 7 Mot con lic 16 xo ¢d dg cung k=40N/m dau trén dugc giir ¢6 dinh con phia dudi gan vat m. Nang m 1én dén vi
tri 10 xo khong bién dang roi tha nhe vat dao dong diéu hoa theo phuong thang dung véi bién d6 2,5cm. Lay
g=10m/s%. Trong qua trinh dao dong, trong luc ctia m ¢ cong sudt tie thoi cuc dai bang

A.0,41W B.0,64W C.0,5wW D.0,32W
Giai: Cong suét tirc thoi cia trong luc P = mgv voi v 1a van tdc cua vit m

2
Pmax:mgvmaxzmg-wlk% =gA vmk =gA k—Ak (ViA=Al
g
=> P =kAAg =40.2,5.10% 1/2,5.10%10 =0,5W. Pap 4n C

Cau 8: Mot con lic 16 xo treo thang dtrng dang dao dong tu do. Biét khoang thoi gian mdi 1an dién ra 16 xo bi nén va
véc to van tdc, gia toc cling chiéu bang 0,057 (s). Ldy g = n” = 10. Van téc cuc dai bang

A. 20 cm/s B. \/E m/s C.10 cm/s D. 10«/5 cm/s

Giai: Trong dao dong dicéu hoa khoang thoi gian t dién ra vec to vén toc va gia toc cung chiéu ung voi khoang thoi

. . . 2 _ T
gian vat chuyén dong tir bién dén VTCB tirc 1a tir bién am (-A) dén goc O hodc tir bién duong A dén goc O va t :Z .

T
Do vay ta c6 Z: 0,05t=>T = 0,2n=> » = 10 rad/s
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. T : £
Khoéang thoi gian 10 xo bi nén bang t= Z nén thoi gian vt chuyén dong tur 1i d6 x = - Al dén bién

X T . . : L. T T _ T
Xx=-Alat =t/2= —, Thoi gian vat di tir goc topa d6 dén i d6 x=-Al la —- — = —
8 4 8 8
nén Al = v6i A la bién d6 cua dao dong
m Al
Mat khac Al = mg _ i 0,1m = 10cm => Bién d¢ dao dong A = = =104/2 om
k o \/_ J_

Vin tdc cuc dai cia vat treo v=wA= 100+/2 cmis = 1,414 m/s. Pap an B
Cau 9: Mot con lic 10 xo gdm vat nang khdi luong m va 10 xo c6 do cung k dao dong diéu hoa theo phuong thing
dung vé6i tin sb goc 5w rad/s ¢ noi co gia tbe trong truong g =10 m/s?; ldy n* = 10. Biét gia toc cuc dai ciia vat ning
amae> g. Trong thoi gian mot chu ki dao dong, thoi gian lyc dan hdi ciia 10 xo va lue kéo vé tac dung vao vit cung
hudng 1a ty, thoi gian 2 luc d6 ngugce hudng la t,. Cho t; = 5t,. Trong mét chu ki dao dong, thoi gian 10 xo bi nén la :
ALs 8.2 s cZs D=
15 3 15 30

, 2
Giai: Chu ki dao dong cua con lac: T = 2 0,4 (s). Xét trong mot chu ki dao dong:
w

Thoi gian Iyc dan héi cta 16 xo va luc kéo vé tac dung vao vat cing hudng 14 tong thoi gia 10 xo bi nén t, va thoi gian
. . T
10 xo bi gidn ¢ dudi VTCB E

T
3
Cau 10: Hai vat dao dong diéu hoa doc theo hai duong thiang song song ké nhau va song song vai truc toa do Ox sao
cho khong va cham vao nhau trong qua trinh dao dong. Vi tri can bang cia hai vat déu ¢ trén mot duong thang qua

, X =4cos(4rt+x/3)cm

gbc toa do va vudng goc v6i Ox. Biét phuong trinh dao dong cua hai vat lan luot 1a

X, = 42 cos(4xt +z/12) cm t,=1/24 s

T T T T 2
ty = then + E va tb=T—-t = E - then => 11 =5t => ten + E =5(E 'tnén)=>tnén= = E (S) ChQﬂC

. Tinh tir thoi diém dén thoi diém G =1/3s thi thoi gian ma khoang

cach gitta hai vat theo phuong Ox khong nho hon 2\/§ CM 13 bao nhiéu ?
A Y3s B. 1/8s c.Y6s D. /12,8

_ 5
Gidi: Khoang cach giita hai cht diém theo phuong Ox la: d =[x, — X,| = 4|cos(47t + ?”)‘

Thay t=1/24s va t=1/3s dé xac dinh thoi diém bat dau dén thoi diém két thuc. /'
Vong tron lugng giac
Goc quét dé khoang cach 2 chit didm luén 16n hon 2+/3cm va théa man

1
tr1/24s dén13sta Aa=3% =" 5= % _ g Al _bJ3

NI (=3RS

6 2 24r 8

Cau 11: Mot con lac 16 xo c6 khdi luong qua ning 1a m, 10 xo ¢6 d6 cting K, dang can bang trén mit phang nghiéng
mét gdc 37° so voi mit phing ngang(sin7°=0,6). Goi Al 1a d6 dan cua 16 xo khi vét & vi tri can bang. Tang goc
nghiéng thém 16°, khi vat & vi tri can bing thi 16 xo dai thém 2cm. Bé qua ma sat, iy g=10m/s2 Tén sé dao dong
riéng cua con lic 1a:

A. 12 5rad/s B. 10 rad/s C. 15 rad/s D. 5rad/s

. Fan K.A/l
Giai:Mit phing nghiéng: sina = sin37° = ? — 0,6 =——.(1)
mg

K.(A?+0,02)  K.A/ N 0,02K
mg mg 10.m

Tang goc nghiéng: sin(37° + 16°) = =08 (2)
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K
Tu (1); (2): — =100 — o = 10 rad/s. Pap an: B
m

Cau 12: Mot con I4c 16 xo bé tri nim ngang, vat nho c6 khéi lvgng m=200g dao dong didu hoa. G mot thoi diém t nao

. 5 3T . L
d6 vat qua li 6 x=2,5cm va dang huéng veé VTCB, ngay sau do o thi vat ¢ toc dd6 5zcm/ s . Hay tim d6 cung k

cua lo xo?
A. 60(N/m). B. 65(N/m). C. 80(N/m). D. 64(N/m).

Giai: Ban dau Acos et = 2,5 (1) ° ® ® 4_0 ®
L(c sau van tdc: -A 25cm O 2,5cm +A

wAsIn ot + %) =57 <> wAsin(wt + a)%) =57 <> wAsin(awt + 3?”) =bx
<> wACOS wt = 577 (khdng tinh dau) (2)

T (l)va(2)suyra: co.2,5=57r<—>a)=27r:\/%<—>47r2 :%ek:0,87z2(N/m):8ON/m.Dz’1pz’m:C

Cau 13: Mot 10 xo nhe, dai tw nhién 20 cm, dén ra 1 cm duéi tac dung cua luc kéo 0,1N. PAu trén cia 16 xo gén vao
diém O, dau duéi treo vat ning 10 gam. Hé dang dung yén. Quay 16 xo quanh truc thang dung qua O v6i mot toc do
goc khong dbi, thi thiy truc 16 xo 1am véi phuong thing dimg goc 60°. Liy g=10m/s%. Chiéu dai cua 10 xo va téc do
quay xap xi bang

A. 20cm; 15 vong/s B. 22cm; 15 vong/s D

C. 20cm; 1,5 vong/s D. 22cm: 1,5 vong/s
Giai :

+ k=0,1/0,01 = 10N/m

+Ta c6 : F = P/cos60° = 0,2N

+F =Fs=kAl=>Al=0,02m=2cm
=>|=ly+ Al =22cm <

+F 1a lyc ly tim : F = mo’R = Ptan60° => mw?l.cos60° = Ptan60’ E/T
=>®=9,53rad/s=1,5vong/s. Pap 4n: T C

Cau 14. Mot con lic 10 xo dao dong diéu hoa trén mit phang nam ngang vGichuky T =27 (s), qualcau nho c6 khéi
lugng mu. Khi 10 x0 ¢6 do dai cyc dai va vat my co gia toc 1a - 2(cm/s”) thi mot vat c6 khdi lwong m, (m; = 2m; )
chuyen dong doc theo truc cta 1o xo dén va cham dan hoi xuyén tim voi vat my, ¢é hudng lam 10 xo nén lai. Biét toc
do chuyén dong cta vat my ngay trude lic va cham la 3 \/§ (cm/s). Quang dudng ma vat my di dugc tir luc va cham
dén khi vat my doi chiéu chuyén dong 1a

A. 6(cm). B. 6,5(cm). C. 2(cm). D. 4(cm).
Giai:
+ Tan sb goc o = 1(rad/s).
+ Tai vi tri va cham thi li d6 bang bién cii: x = A = |amax|/0)2 =2cm.
+ Trudc va cham vat m; ¢6 van toc bang khong. Bao toan dong luong cho ta mav = myvi - mav; (1)

1 1
+ Bao toan nang lugng theo phuong ngang ta co: 3 m,v? = > mV? + 5 m, V5 2

Tur (1), (2) va my = 2my ta 6 vi = 243 (cm/s).
2
+ Bién m6i: A'=|x? +(ﬁj :#22 +(24/3)? = 4cm. Dép 4n: D
()

Cau 15. Hai vat AB dan Ijén nhau mgs=2ma = 200g (vat A ¢ trén vat B). Treo vat vao 1 10 xo c6 d6 cing K=50N/m.
Nang vat dén vi tri cd chiéu dai tw nhiér) lo = 30cm thi bufmg nhe.’Vat dao dong di€u hoa den vi tri luc dan hoi cua 10
x0 ¢6 d6 I6n cyc dai, vat B bi tach ra. LAy g=10m/s* .Chiéu dai ngin nhit caa 16 xo trong qué trinh dao dong la

A. 28cm B.32.5cm C. 22cm D.20cm
. . . m, +m 0,3.10
Giai : Pg bien dang cua 10 xo khi 2 vat 6 VTCB Al, = —2 " Bg= 0 - 0,06m = 6cm

Nang vat dén vi tri c6 chiéu dai tu nhién I,= 30cm thi budng nhe thi 2 vat s& dddh véi bién dd6 A=6cm
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P
Vit dao dong dicu hoa dén vi tri lyc dan hoi cia 10 xo c6 do 16n cuc dai, tic la tai vi tri bién dwong vat B bi tach
ra}.LL’JQ nay chiéu dai caa 10 xo In»= 30+6+6= 42cm. vat B bi tach ra vat A tiép tuc dao dong diéu hoa vai van toc ban
dau bang khéng quanh VTCB méi O’

A s K . s . 5 L. : mA 0,110

Do bién dang cua 10 xo khi vat A ¢ VTCB méi Al, = o g= 50 =0,02m=2cm

Chiéu dai cua 10 xo khi vat A & VTCB méi lg=lo . Al,=30+2=32cm.
:>bjén do dap dc}n’g MGi A’= lax- lce=42-32=10cm
.Chiéu dai ngan nhat cua 10 xo trong qua trinh dao dong la khivat ¢ vi tri bién am ;= lg -A’=32-10=22cm

Cau 16. Con lic 10 x0 ndm ngang, vat nang cé m = 0,3 kg, dao dong diéu hoa theo ham cosin. Gbc thé nang chon & vi

tri can béng, co nang cua dao dong la 24 mJ, tai thoi diém t van téc va gia tdc cua vat lan luot 1a 20 \/5 cm/s va - 400
cm/s”. Bién d6 dao dong cua vat 1a

A.lcm B.2cm C.3cm D 4cm
Giai :
Céch 1: Gia sir tai thoi didm t vat co 1i o x: v=20+/3 cm/s =0,2+/3 m/s , a = - 4m/s?
2 A2
mo“A 2W
Co niang dao dong : W = a)2 => 0’A?= —— =0,16 (1)
m
2 2
.V a
B gt @
2 42 1 1 1
Thé sb vao (2) Ta co: © \/_) =1 <= >§+ig=l<:>i20:——> w=20rad/s
0,16 0 160° 0 ) 4
2 A2
oA
Vata cé:W— ! ’
Thé sb: A:\/ 2W 20,024 _ 2 =0,02m Vay A =2cm
m.o’ 20 0,3 20 25 20 5
Cach 2: Gia st tai thoi diém t vat c6 i do x: v =20+/3 cm/s = 0,2+/3 mis , a = - 4m/s?
a=-oazx=>032=i @
X
V2 vZx
A=+ —=xX+——=x*+003x (2
o 4
2 A2
mo‘A
Co nang dao dong : Wy = @ => o’A’=
, 4 2W, 2.24.10°
Thé (1) vi (2) vao (3) ta duogc: =20 - = 0,16
X m 0,3

=>x=0,01(m) => A’=x?+0,03x =0,0004 => A =0,02 m=2 cm. Chon B

Cau 17. Mot 10 xo nhe ¢6 d) cling k,ﬂ mét dau treo vao mot vao mot diém cb dinh , dau dudi treo vat nang 100g . Kéo
vat ndng xuodng dudi theo phuong thang dung roi tha nhe. Vat dao dong dicu hoa theo phuong trinh: x=5coss4 7z t (cm)
liy g=10m/s*Va 7 2=10. Lyc ding dé kéo vat trudc khi dao dong c6 d6 1on
A 0,8N B 1,6N C64N D32N

Gidi: ) )
* Thay t=0 vao PT dao dong cua vat c6 x=5cm > Tirc la nguoi ta da kéo vat dén vi tri x=5cm (Xuong dusi VTCB
5cm )roi tha nhe

m m 10
* Mat khac tai VTCB 10 xo gian Al = my _ 92 = 92 =

kK mo° o (4nr)

- Tai vi tri ma nguoi ta gitt vat (x=5cm) 10 xo gidn Al = Al; +x=0,0625+0,05=0,1125m
> Lyc ma ngudi ta giit = Fg, cta 10 xo - Trong luc P= KAl = mwAl =0,1.(47)%.0,1125-0,1.10 = 0,8N
( Vi trong luc gop phan kéo vat xudng ) > Pap 4n A

~=0,0625m
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Cau 18. Hai con lic 10 xo gidng nhau c6 khéi luong vat ning 10g, d6 cing 10 xo 14 100 7 2 N/m dao dong diéu hoa
doc theo hai dudng thing song song ké lién nhau (vi tri cAn bang hai vat déu ¢ gdc toa d6 ). Bién do cua con lic dao
d6ng thir nhat 16n gép doi con lic thir hai. Biét ring hai vat gip nhau khi ching chuyén dong ngugc chiéu nhau,
Khoang thoi gian giita ba 1an hai vat ning gip nhau lién tiép la:

A 0,03s B 0,02s C 0,04s D 0,01s

~ . m
Gidi:* Chu ky ctiamoiconlacla T = 27[\/% =0,02s

* Nhan xét: Gia st 2 vat lac dau gap nh:clu tai i d6 xq tire la x3=X,=X, 520 d6 nira chu ky thi x;= - Xo Va Xo= - Xo 2>
X1=Xz= - Xo chiing lai gap nhau 6 vi tri di xtng qua goc O - Cir sau moi T/2 chung lai gap nhau
* Khoang thoi gian gitra 3 lan lién tiép gap nhau =2 khoang thoi gian trén = 2. T/2 =0,02s - Dap an B

Cau 19. hai con lic 16 xo ndm ngang c6 chu ki T1=T,/2. Kéo léch cac vat nang tdi vi tri cach cac vi tri can béng cua
chiing mot doan A nhu nhau va dong thoi tha cho chuyén dong khong van toc dau. Khi khoang cach tir vat ning cia
con lic dén vi tri cAn bang cua ching déu 14 b (o<b<A) thi ti s6 d6 16n van tdc cua cac vat ning la:

A.V1/V2=1/2 B V]_/Vg: \/E 12 C V1/V2= “\/E D V1/V2=2
Giai:
* Bién do cua ca 2 con lic 1a A;=A= A vi cung kéo 1éch cac vat nang téi vi tri cach cac vi tri can bé“lng cua chung mot
doan A nhu nhau va dong thoi tha nhe
* Khoang cach dén vi tri can bang 1 [x| , Khi khoang cach tir vt ning ctia con lic dén vi tri can bang cua ching déu 1a

b (0<b<A) tlrc 1a [x1| = [Xz| = b
2 2
, —
Ml_aVA X _a T papan
|V, | a)z\/Azz—Xz2 o, T

Cau 20.Hai con lic 16 xo dao dong diéu hoa cung chu ky T=0,02s trén 2 dudng thing song song ké nhau ( VTCB cia
2 vat déu & hai géc toa do .Hai géc toa d0 ¢ vi tri ngang nhau ) Bién d6 ctia con lic thir nhat gép d6i bién do cua con
lic thir 2 .Biét rang hai vt gip nhau khi chiing chuyén dong nguoc chidu nhau. Khnéne thoi gian giita 3 1an 2 vt gip
nhau lien tiép 1a : A
A:0,03 B.0,02 C.0,01 D.0,04
Giai: V& gidn d6 véc to bidu dién 2 dao dong.
Hai dao dong cung chu ki nén tin sé goc
bang nhau. Gia st hai vt gip nhau 14 thir nhat
khi hai vat ¢ vi tri A; va B;: hai vt CD nguoc

* Tir cong thire doc 1ap thoi gian co |V]|= oV A* —x* >

chiéu, cung li d¢ . Sau d6 ntra chu ki hai vat lai

gap nhau (vitri A, va B;). Do d6 sau nira chu

ki hai vat lai gdp nhau & vi tri gip nhau lan dau

Khoang thoi gian giira 3 1in hai vét gip nhau lien tiép 13 :
mot chu ki T = 0,02s. Pap an: B

A1
Cau 21: Mdt con lic 10 xo nim ngang, vat nang m = 100g, o cung 10 X0 k=10 N/m, hé $6 ma o ot b::ing hé s6
ma sat nghi ¢ =0,3. Lay g=10 m/s®. Ban dau, kéo vat doc truc 10 xo dé 10 xo bién dang 37 cm roi tha ra dong thoi

truyén cho vat van toc 4\/§ m/s ra xa vi tri 16 xo khong bién dang. Thoi diém lan dau tién 10 xo nén 34 cm la

A.m/15s B.@/5s C.n/10s D.w/12s

T/6
GIAI : -
+Tach: Yo mvy? + ¥ kxi® = % KA + umg(A; — X1) Al‘z I\.l ?1 0 ?2 '\./I '?‘1 X
Vi = 4% m/s; x;=0,37m=>A;=0,77m 71 34 3 ! 3 37 77
+ Xo = umg/k = 0,03m = 3cm; - A - >
Do giam bién d trong /2 T : AA = 2%, = 6cm T/12 T/4

+ Khi vat chuyén dong theo chiéu duong VTCB 1a O;; O;A; = 80cm ; O;M = 40cm = Ay/2 => thoi gian tir M dén A,
laT/6

+ Khi vat chuyén dong theo chiéu am VTCB 1a Oy; O,A; = 74cm ; O,N = 37cm = A,/2 => thoi gian tir O, dén N 1a
T/12

=> Thoi diém 1an dau tién 10 xo nén 34 cmkétirt=01a :t=T/6 + T/4+ T/12=T/2 = n/10 5. Pap an: C
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A A £ 1y 3 A A 1a . . T A Ao e,
Cau 22: Mot con lac 160 xo nam ngang dao dong diéu hoa v4i phuong trinh: X = Acos(zt — E)Cm . GOc toa do o vi tri

can bé’lng, truc toa do Ox trung vdi truc 16 xo, hudng ra xa dau cb dinh cua 10 xo. Khoang thoi gian 10 xo bi dan sau
khi dao dong duogc 1s tinh tir luc t=0 1a :
A.5/3s. B. 3/6s. C. 1/3s. D. 5/6s.

. ; A
Giai : Chu ki T= 2s, ¢ thoi diém ban dau vat ¢ vi tri theo E chiéu duong;1s = T/2.

A A T T T
Trong thoi gian nay vat s& di tir vi tri £y —->A->0-> Y ;Cac khoang thoi gian tuong tng 1a 5 + 1 + Tk nhung

chi c6 khoang T/12 sau 160 xo nén vi x<0.=> L0 xo bi dan khi vat cé li 0 duong:

T T 1 5

-Thoigianloxodanla t=———=1-—=—5 A
2 12 6 6
- Hay L0 xo bi dan khi vat ¢6 1i d§ duong: t=T/6+T/4 =5T/12=5/6s. Dap an: D 1A
Cau 23: M6t con lac 10 xo treo thang dirng, 10 xo nhe ¢6 dd cirng 100N/m,
vat nang c6 khéi lugng m=100g. Lay g=10m/s?, n°=10. Kéo vat xudng khoi vi tri Nén {
can bang theo phuong thing ding 2cm rdi budng nhe cho vat dao dong diéu hoa. 1 AIZA2
Thoi gian 10 xo bi nén trong khoang thoi gian 0,5s ké tur khi tha vat 1a: (
A Ls B. s
6 15 T 0O
c. 2 D. L gién ¢
15 30
Giai :
+ Al=mg/k =0,0lm=1cm=A/2; T=0,2s
+ Trong 1 nira chu ky thoi gian 10 xo bi nén la : to = T/6 i UL A
=> Thoi gian 16 xo bi nén trong khoang thoi gian 0,5s = 2,5T ke tur khi tha vat 1a:
t=5t,=5T/6 = 1/6 s. Pap an: A
Cau 24: Mot chat diém bit diu dao dong didu hoa tir diém M c6 tc do khac khong va thé ning dang jgiam. Vi M,

N 14 2 diém cach déu vi tri cn bang O. Biét ctr sau khoang thoi gian 0,02s thi chit diém lai di qua cac diém M, O, N.
Keé tir khi bat dau dao dong, sau thoi gian ngan nhat t1 gia toc ciia chat di€m cé do 16n cuc dai. Tai thoi diém t2=t1+At
(trong d6 t2<2013T vo6i T ¢6 chu ki dao dong) thi toc d6 chat diém dat cuc dai. Gia tri 16n nhat cua At la:

A.241,5s B. 246,725 C.241,47s D. 241,53s

Giai :Dung vong tron lwong giic : Theo dé suy ra goc quay tmg 0,02s 1a /3 -> T/6 All
2 2 50

Hay T=0,02. 2n/ 7/3 =0,125 .=> =2 =" — 2" Rad /s
T 0,12 3

Thoi gian tr M dén O , N rdi dén bién dwong A mg véi goc quay:
/3+n/3+ n/6= 51/6 => thoi gian quay tir M d dén bién duong A:

t1 = 5T/12 =0,05s LI
Sau t2” = t1+ nT/2 thi chit diém s& dén 2 bién (-A, A)
(lac d6 gia toc cua chat diém co d6 16n cuc dai)
Ta cé : t1=0,05s; T/4 =0,03s
Theo dé thoi diém t2=t1+At (trong d6 t2<2013T thi toc dd chat diém dat cue dai:
=> At="T/4 +nT/2.
Taco: t2=0,05 + T/4+ nT/2 <2013T=2013.0,12=241,56s.
Hay t2 = 0,08 + nT/2 <2013T =241,56s =>n < 12074/3 = 4024,66 .Chon n= 4024.
Vay: At=0,03+ nT/2 =0,03+ 4024.0,12/2=241,47s .Chon C
Luc do: t2 = t1 + At =0,05 +0,03 + (4024.0,12)/:2 =241,52s < 2013T =241,56s.
Cau 25: Mot vat dao dong theo phuong trinh x = 20cos(5nt/3 — n/6) (cm; s). Ké tir lac t = 0 dén luc vat qua li d6 —10
cm theo chiéu 4m 1an thtr 2013 thi Iyc hdi phuc sinh cong am trong khoang thoi gian 1a

Hinh

A. 2013,08 s B. 1207,88 s C.1207,4s D. 24158
Giai :
T/12 T/12
+t=0=>x=A+3/2vav>0 ;T=12s —c —
+ Thoi gian tur t =0 dén khi vat qua VT x = -10cm theo chiéu 4m : — —t>
lan 1_12‘1: -A -10 0 AV A
to =2T/12+T/4 2

+Trong 1 chu ky vét qua VT x = -10cm theo chiéu 4m 1 lan. thoi gian ké tir e t = 0 dén lic vat qua li ¢o —10 cm
theo chiéu am lan thir 2013 1a :
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1=2012T +1to i 3
+ Iyc hoi phyc sinh cong am khi vat chuyén dong tir VTCB ra bién (lyc can) => Trong 1 chu ky thoi gian lyc hoi phuc
sinh cong &m la T/2
=> thoi gian lyc hdi phyc sinh cong 4m 1a : t = 2012.T/2 + 2.T/12 = 1207,4s. Pap an: C
Cau 26. Hai chat diém M va N cung dao dong diéu hoa trén ciing mot truc toa do Ox(O 1a vi tri can béng cua ching),
coi trong qua trinh dao dong hai chat di€ém khong va cham vao nhau. Biét phuong trinh dao dong cua chung lan luot
1a: x; = 10cos(4 7t + 7z / 3)cm va x, = 10 J2 cos(4rt + 77 /12) cm. Hai chit diém cach nhau 5cm ¢ thoi diém thir hai
ké tir lae t = 0 la:

A 117245 . B.19s. C.1/8s. ) D.5/24 s .

Giai : D¢ lan tht hai,hai chat diém cach nhau 5cm thi cing 1a 1an thr hai hinh chiéu cia A, A trén phuong nam ngang
ciing 1a Sem!Khi d6 x; thuge cung phan tu ther 111
Va goc tao boi véc to A; voi phuong nam ngang 1a /6 khi d6 véc to A; phai quét mot goc
¢=mn+mn/6 - n/3=>5n/6

g A ) 5
Hai chat diém cach nhau 5cm lan tha hai la t = ¢/ = ?7[ ‘4 =5/24s Dap an: D

CAau 27: Mot chat diém dang dao dong didu hoa trén mot dudng thing xung quanh vi tri can bang O. Goi M, N 1a 2
diém trén dudng thing cing cach déu O. Cho biét trong qua trinh dao dong cir 0,05s thi chit diém lai di qua cac diém
M, O, N va tbc d6 cia né luc di qua cac diém M, N 1a 207 cm/s. Bién do A bang?

A. 4cm B.6cm C.2+/2cm D.4+/3cm [

Giai :Dung vong tron lugng giac :

Theo dé suy ra goc quay tmg 0,05s 1a 60°hay /3
Ma chuky T tng 2n Hay T=0,05. 2n/ /3 =3s

oo 2E 2T 20T pad s
T 0,3 3
Bién do:
2 2 2 2
AZ:X2+V—2:3A (207 9<:>A2—3i:9<:>i:9
@ 4 (207)? 4 4
=> A=6cm v

CAu 28. Hai chit diém M va N cung dao dong diéu hoa trén cing mét truc toa d6 Ox (O 1a vi 18R bang cua chiing),
coi trong qué trinh dao dong hai chit diém khong va cham vao nhau. Biét phuong trinh dao dong cta chung lan luot
la: x; = 10c0s(4 72t + 77 / 3)em va x, = 10/2 cOS(47t + 77 /12) cm. Hai chit diém cach nhau Sem & thi didm 2011 ké
tir lac t=01a

A.2011/8 s B. 6035/24 s C. 2009/8 s D. 6029/24 s

Giai : Trong 1 chu ky dao dong sé& c6 4 lan doan thang A;A, hop v6i phuong ndm ngang mot goc ni/3

Xét n/4 =2011/4 = 502,75( C6 thé thiy 2012/4 = 504, tirc 1a lan thir 2012 chiing lai ¢ vi tri 1an dau tién)

Lan thtr 2011 chiing cach nhau 5cm thi véc to A; thude cung phan tu thir nhat va thude chu ky thir 503

( Géan hét chu ky thir 503)va goc toa boi véc to A; véi phwong nim ngang 1a n/6

Thoi gian véc to A; quét duge goc (n/3 -n/6) = /6 la At = % “Ar =1/24s

Suy ra thoi diém cach nhau 5cm ¢ thoi diém 2011 ké tir Iuc t =0 1a: t =503.T — At =503.0,5 -1/24

Vay t = 6035/24 s ( Sau 503 chu ky thi véc to A lai & vi tri ban dau t = 0). Pap 4n: B

Cau 29: Lo xo nhe c6 do cing k, mot dau treo vao diém cd dinh, dau con lai gin véi qua nang co khéi lwong m. Khi
m & vi tri cAn bang thi 16 xo bi din mdt doan Al. Kich thich cho qua ning dao dong diéu hoa theo phuong thang dtng
xung quanh vi tri can bang ctia né v6i chu ki T. Xét trong mot chu ki dao dong thi thoi gian ma do 16n gia tc cta qua
nang 16n hon gia toc roi tu do g tai noi treo con lic 1a 2T/3. Bién do dao dong A clia qua ning m la

A ACI2. B. V2A7 . C. 2A/. D. \/3A7.

m . .
Gidi: [a| = @®|X|> g = |x|> Tg = Al Vay thoi gian ma d¢ I6n gia toc 16n hon g 1a thoi gian vat di tir bién A dén
Al va nguoc lai va tir -Al dé'r} —A va nguoc lai
Thoi gian vat di tir bién A dén Al: At = Ag/® => thoi gian vat di trong mot chu ki
t =4At=4Ap/w =2T/3 => ¢ = ©T/6 = n/3; mat khac cosAp = AVA => A=2Al .dapanC
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DANG 7: BAI TOAN VE HE HAI VAT GAN VAO LO XO (k,m-m’)
Cau 1. Cho hé vat dao dong nhu hinh v&. Hai vét c6 khoi lugng 1a Mi va Mz. Lo xo ¢6 do cung k, khoi lugng khong
dang ké va luén co phuong thang dung. 4n vat M; thang dung xudng dudi mot doan xo = a rdi tha nhe cho dao dong.
1. Tinh gi4 trj 16n nhit va nho nhét cia lyc ma 16 xo ép xudng gia da.
2. Bé M, khong bi nang 1én khoi mit gia dd thi xo phai thoa min diéu kién gi?
Loi gidi
1. Chon HQC nhu hinh vé&. Cac lyc tac dung vao M, gém: ﬁl; F—Ulh
- Khi My 6 VTCB ta ¢0: El + F—dh =0. Chiéu Ién Ox ta dugc:

Pl—Fdh:O<:>M1g—k.AI:O:>AI:Mklg 0
- XétM; & vitricolidx, taco: P +F, =ma. Chiéulén Ox ta dugc:
P —-F, =ma< M, g—-k.(Al +x) =ma 2

Y 4 " " k k
Thay (1) vao (2) ta c6: mx"=—kx = X"+ —.x=0. Pit ®° = —, vy ta c6
m m

X"+ @’ X =0 Cé nghiém dang X = Acos(at + @) . Viy M; dao dong diéu hoa.
- Khit=0taco:x=xp=a=Acos@;Vv=Vo=-A w.sing =0.Suyra

p=0;A=a; o= /ML . Vay phuong trinh la: X = a.cos(wt) .
1

—_—

- Dua vao hinh v& ta ¢6 luc ép xubng gia d& 1a: P+ Fd'h =F . Chiéu 1én Ox ta c6:
F =M,g +k.(Al +X) Luc dan hoi Max khi x =+A =+a = F,,, =M, g +k.(Al +a)
Lyc dan hdi Min khix =-A =-a = F,, =M,g +k.(Al -a).
2. biéu kién dé M, khong bi nang 1én khoi gia d& 13 Fin >0
M.,.g+k.Al
F.=M,g+k(Al-a)>0=a< vz

Cau 2. Mot con lic 10 xo treo thfmg dtrng ¢6 k = SON/m, vat nang co khéi luong m; = 300g, dudi nd treo thém vat
ning m,= 200g bang diy khong din. Nang hé vat dé 16 xo khong bién dang rdi tha nhe dé hé vat chuyén dong. Khi hé
vit qua vi tri cn bang thi dét day ndi giita hai vat. Ty sb giira luc dan hdi cua 10 xo va trong lwc khi vat m; xudng thip
nhét c6 gia tri xap xi bang

A 2 B. 1,25 C. 2,67 D. 2,45
Giai: D0 gidn cua 10 xo khi hé hai vat dang & VICB O
m, +m

Aly = (my +m,)g =0,1 m=10cm

Sau khi dét day nbi hai vat, ,
Vat m; dao dong diéu hoa quanh VTCB m¢i O — O

m

khi d6 d6 gian ctua 1o xo Al = MA9 =0,06 m=6cm. my — O
Suy ra Vé."[ my c}ao dong diéu hoa vé6i bién 36 A = O’'M (M lavi tri - M
xuong thap nhat cia m;) dugc tinh theo cong thirc X

kKAZ  kx*  myv?

==+ (1) me :

2 2 2
v6i: x 1a toa do cua my khi day dit x = 00’= Alg- Al =0,0dm=4cm
v 1a toc d6 ciia m; khi & VTCB O dugc tinh theo cong thurc:
k(AIO)2 (m, +m2)v2
= )
2 2

2 2 2 2
T (1) va (2) kAT _Kx + km (al,) <=>A’=x*+ My (Al)” 0,04*+0,6. 0,17
2 2 2(m +m,) (m +m,)
> A=0,087m=87cm =>4 Fon _ K(AI+A) _ 500147 _ 2,45. Chen D
m,g 0.3.10
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Cau 3. Con lic 16 xo ¢6 khéi lvgng m= x/i kg dao dong diéu hoa theo phuong nim ngang. Van tdc vat c6 do 16n cuc

dai 1a 0,6m/s. Chon thoi diém t=0 liic vat qua vi tri x;=3+/2 cm va tai do thé nang bing dong nang tinh chu ki dao
dong cua con lac va do 16n lyc dan hoi tai thoi diém t= 7 /20s

A. T=0,628sva F=3N B.T=0,314sva F=3N C.T=0,314sva F=6N D.T=0,628s va F=6N

Giai:

A
* Tai vi tri dong ning bang thé ning > W=1/2 W > x=+ _—2 ma trong bai Xo=3 J2 cm > A=6cm

* w:vmfﬂORad/s > T=0628s

* t=0 lac vat qua vi tri xo=3 \/E cm (c6 thé chiéu Am hodc duong) > ¢ = i%

Va phuong trinh dao dong la X = 6.cos(10t + %)cm

* Tai t=7/20s thay vao trénco X = +3J2cm > Fy, =K |X|=6(N) - Pap anD

Cau 4. Mot 10 xo ¢6 do ciing k = 16N/m c6 mot dau duoc giit ¢b dinh con dau kia gin vao qua célu khéi lwong M
=240 g dang dung yén trén mat phang nam ngang. Mot vién bi khéi lugng m = 10 g bay véi van toc v, = 10m/s theo
phuong ngang dén gin vao qua ciu va sau d6 qua ciu ciing vién bi dao dong diéu hoa trén mit phing nim ngang. Bo
qua ma sat va surc can khong khi. Bién d6 dao dong ctia hé la

A. 5cm B. 10cm C. 12,5cm D.2,5cm
Gidi: Va cham mém nén dong luwong cua hé 2 vat (M va m) bao toan: mvy = (M+M) V.
Suy ra vén toc cua hé 2 vat ngay lic va cham:

= Mo 0,01.10 01—0,4m/s:4Ocm/s
(m +M) 0,01+0,240 0,25

L2 k 16
Heé 2 vat dao dong véi tan sO goc mGi o = = =8rad /s
(m+M) (0,01+0,24)
2 2 2
Ak LA i . . o , 2_ 2,V . V7407
Vi h¢ nam ngang nén bién d¢ dao dong dugc tinh theo cong thuc: A" =X"+—=0"+— = Ty =100
10} 0]
Vay bién d¢ dao dong: A = 10cm . Chon B

Cau5. Mot con lic 10 xo dao dong diéu hoa theo phuong thang dtng tring véi truc cua 10 xo voi bién dd 5 cm. Biét
16 xo0 nhe c6 d6 cing 100 N/m ,vat nho dao dong co khéi lugng m1 = 0,1kg va lay gia tdc trong truong g = 10 n/s2.
khi m & trén vi tri cAn bang 3cm, mot vat c6 khdi lugng m2= 0,1 kg c6 ciing van tdc tirc thoi nhu m dén dinh chit va
n6 cung dao dong diéu hoa . Bién do dao dong la:

A.5cm B.2cm C55«/§cm D4\/§cm
100 100
Gidi: Tan sb goc dau : @, = =10zrad /s ;Tan s goc sau: @, = =br2rad/s
m+m, V0,1+01
Téc d6 ngay truGe hai vat dinh lai: A? = X + —=> V= ta\ A* —x* =107+/5° —3* =407zcm/s

Tinh VTCB méi bi doi xudng 1cm.

2
Duing cong thuc doc lap: A = x* Lo +( o

) 522
Cau 5b. Mot con lic 10 xo dit nam ngang gom vat M c6 khdi lugng 400g va 1o X0 ¢ h¢ s6 ctrng 40N/m dang dao
dong dieu hoa xung quanh vi tri can bang voi bién d¢ Scm. Khi M qua vi tri can bang ngudi ta tha nhe vat m cé khoi
luong 100g [én M (m dinh chét ngay vao M), sau d6 hé m va M dao dong vdi bién do

A. 2:/5em B. 4,25cm C. 3v2em D. 2¢/2cm

)? =16+32=48=4+/3cm Chon D.

Giai: Van toc ciia M khi qua VTCB: v = 0A = JE A =10.5 =50cm/s
m

Van tdc cua hai vat sau khi m dinh vaoM: v’ = Mv = 0.4.50 = 40cm/s
M+m 0,5
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Co ning ciia hé khi m dinh vioM: W = %kAQ: %(M+m)v'2 = A’ _V,\/M:(—m =40\/% = 2./5cm

Cau 6: Con lic 10 xo c6 d9 ctng k = 200N/m treo vat ning khdi lwong m; = 1kg dang dao dong diéu hoa theo
phuong thing dung véi bién do A= 12,5cm . Khi m; xudng dén vi tri thip nhat thi mot vat nho khéi lwong m, = =
0,5kg bay theo phuong thing dtng téi cim vao my vdi van toe 6m/s . Xac dinh bién do dao dong cua hé hai vat sau
va cham.

Giai: + Dung dinh ludt BTDL tinh duoc van tdc cia hé ngay sau va cham 1a 2m/s.

k =Erad/s

m+m, 3

+ Tan s6 goc mdicia hé : ' =

+ D¢ dan ctia 16 xo khi chi c6 ml canbang: A/, =5cm
+ D¢ dan ctia 16 xo khi c6 m1 va m2 can bang : A/, =7,5cm

+ Nhu vdy ngay sau va cham hé vat c¢6 toa do la : X, = A—(Al, —Al,) =10cm

2
\"
+ Bién d6 dao dong méi la: A'=, ’xf +— =20cm
a)

Cau7. Trong thang may treo 1 con lic 10 xo co d cirng 25N/m,vat nang c6 khi Ivong 400 g khi thang may dung
yen ta cho con lic dao dong dleu hoa, chiéu dai con lic thay dbi tir 32cm dén 48 cm tai thoi diém ma vat & vi tri thap
nhét thi cho thang may di xuéng nhanh din déu véi gia téc a=g/10. bién do dao dong cua con lic trong truong hop nay
1a?

A, 17cm B,192cm ~ C85cm D,9,6cm

Giai 1: Khi thang may chuyén dong nhanh dan déu xuong dudi thi con lac chiu t/d cua lyc quan tinh hudng 1én luc
nay lam cho vi tri can bang 1én cao mot doan Fqt/k=ma/k=0,016m=1,6cm

=> bién d6 mai la (48-32)/2+1,6 =8+1,6=9,6cm =>» D

Giai 2: Tai vi tri thip nhit x=A viy a= ®* .A= ama. Khi d6 ngudi ta cho thang may di xuéng nhanh dan déu thi vat
chiu thém luc quan tinh vy gia toc lac néy cua vat la:

Buma= Amact 9110 = 02 A = 0 A+ I 9 _0,08+-28 _0 0956m ~9,6cm
10 ’10 25 2515
0.4

Cau 8. Mot con lic 16 xo nim ngang, vat nho co khdi luong m, dao dong diéu hoa voi bién do A. Khi vat dang o vi
tri x=A/2, nguoi ta tha nhe nhang 1én m mdt vat cé cung khoi lugng va hai vat dinh chét vao nhau. Bién d6 dao dong
moi cua con lac?

2 2 2
v A° v
Giai: Tai vi trix, taco: A’ =X+ —=—+— (1) véi @° =—
w 4 w
5k . viooOAT Y
Khi dit them vat: 0% =—— =2 qaivitrix: A? =X +——=—+2—  (2)
2m 2 w 4 ®°
vZ  3A? 2 N 3N TN A
Ttir (1) suy ra—; = —— thay vao (2), ta dugc A +2—= = A :—\ﬁ
o® 4 4 T4 4 2

Chii y khi ddt nhe vit thi khéng lam thay doi van toc.

C@lu 9. Mot con lic 1o xo dat nérp ngang gdm vat M co khéi lugng 400g va 16 x0 c6 hé s6 ctrng 40N/m dang dao dong
di€u hoa xung quanh vi tri can bang v4i bién d6 Secm. Khi M qua vi tri cdn bang ngudi ta tha nhe vat m cé khoi lugng
100g 1én M (m dinh chat ngay vao M), sau d6 hé¢ m va M dao ddng voi bién do

A. 24/5cm  B.4.25cm C. 3v2cm D. 2+/2cm

. . [k
Giai: Khi M vé vi tri can bang thi van téc cuia M la: V= wA = M.A

Khi vat m nho dét 1én M thi day la va cham mém nén toc do cua vatla:V = 1a tdc d6 cuc dai cia M+m

M +m
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M ‘/LA
Nen: V = o' Ay A= Y = M __ V4005 _, f5em
' k V400+100
(M +m).

M +m
Cau 10 Mot con lic 10 xo, gégn 10 x0 c6 d6 clrng 50N/m va vat nang co kh(')@ lugng M = 0,5 kg dao dong diéu hoa V(:)‘i
bién d6 Aq doc theo truc Ox nam ngang trung véi tryc 10 xo. Khi vat M cé toc d6 bang khong thi mdt vat nhé co khoi
lugng m = 0,5/3 kg chuyén dong theo phuong Ox véi toc d§ 1m/s va cham dan hoi véi M. Sau va cham vat M dao
dong dicu hoa véi bién d§ 10cm. Gia tri clia Ag 1a

A.5v3cm  B.10cm C.15cm  D.5+/2cm
Giai: Goi van tdc cia M va m nho sau va cham 1a Vva v vdive= - 1m/s

MV + mv = mvg =MV =mvy-mv (1)
MVZ mvi mv
+ =—2 =>MV? = mvy’ - mv?(2)
2 2 2
=>V=v+V -—->v=V-Vv; (3)
2my, 0,8
Thay (3) vao (1) MV = mvo—mv =mvo—mV + mvy=>V = 0 =.——==-05mss
M +m 0,5
v=V-vy=-0,5+1= 0,5m/s. sau va cham vat m quay tr¢ lai.
kA2 MV? KkA?
Bién d6 dao dong cua vat : = + A
2 2
2 2 M 2 2 0!5 2 -2 , -
=> A= A - S SVER 01 S0058=00075 => Ao =5+/3.102m=5+/3 cm. Pap 4n A

C,éu 11. Con lic 10 x0 nim ngang dao dong diéu hoa voi bién d6 A .PAu B duogc gitr cd dinh vao giiém treo, dau O
gan v6i vat nang khoi lugng m. Khi vat nang chuyén dong qua vi tri c6 dong nang gap 16/9 lan the nang thi gitr 6
dinh diém C ¢ giltra 10 xo vdi CO=2CB. Vit s€ tiép tuc dao dong vai bién dd dao dong bang:

2AV11 5 2A5 5 AV22 | E
5

53 5 o 5
Giai: —
Céch 1:Khi chua giir 10 xo tai C thi 10 xo co chiéu dai tu nhién 1a 1,, ¢6 d6 ciing K=ES/l,
Khi giit 16 xo tai C thi 10 X0 ¢ chiéu dai ty nhién 13 1,’=2 1,/3, c6 do cing K’=3ES/2l,
Suy ra: K/K’=2/3.

A B

C.0,8A

Tai vi tri M c6 dong ning gip 16/9 lan thé ning tng v6ili do X, =+ %A
=> thé niing tai M 1a: Wt=Kxy’ /2 = 9KA?/50.

Khi giir 10 xo tai C thi thé ning Wt nay bi giir lai 1/3 do 10 xo bi gitr lai 1/3 chiéu dai, vi thé ning lugng cung cap cho
hé lic sau chi con :W’” = KA%2 - [(1/3). 9KAY50] . Mat khac : W’ = (1/2)K’A’? > Pap an A

Céach 2: Tim dong nang tai vi tri c6 dong ning bang (16/9) thé ning cua hé lac dau (theo bién do A) ciing 1a dong
nang cua hé luc sau.Tim vi tri can b?mg sau dé tim thé nang tai vi tri M theo vi tri can b?mg sau.

Khi d6 co ning cta hé luc sau bang tong dong ning va thé ning tai M lac sau nay.

(sé tim duoc vi tri cin béng mé&i cach VTCB ciila A/5. Vitri M ¢6 1i @6 so véi VTCB mai 1a 2A/5)

Cau 12. Mt vat c6 khdi lugng M = 2509 , dang can bang khi treo dudi mot 16 xo c6 d6 cing k =50N / m . Nguoi
ta dit nhe nhang 1én vat treo mot vat co khdi lugng m thi ca hai bat dau dao dong diéu hoa trén phuong thang dimg va

khi cach vi tri ban ddu 2cm thi chiing ¢6 téc do 40 cnv/s. Ldy g ~10m/s?. Khéi luong m bang:

A. 100g. B. 150g. C. 200g. D. 250g.
M M +m
Giai:Tai VTCB O khi chi ¢6 M, 10 xo dan: Al, = Tg ;tai VTCB méi O' ¢6 (M+m), 10 xo dan: Al = %
M e \ ’ 1 mg
O' nam dudi O va cach O doan : Al; =Al'—Al, = ra
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k
M +m

Khi tha nhe vat m 1én M thi bién d6 dao dong 1a : A = Al=mg/k va Tan sb: @ =

2

2
Y m m v:(M +m
khi hé vat cach vi tri O 2cm thi ¢6 i 46 1a A-2cm: A® = x* +— hay (Tg)2 = (79—0,02)2 +¥ :
(4]

Thay s6 giai ra: m = 0,25kg => Chon D
Cau 13. Hai vat A va B dan lién nhau mg=2ma=200g, treo vao mdt 10 xo c6 dd cing k =50 N/m. Nang vat 1én dén

vi trf 106 x0 ¢6 chiéu dai tu nhién L¢=30 cm thi budng nhe. Vit dao dong diéu hoa dén vi tri luc dan hoi cua 16 xo c6 do
16n 16n nhat , vat B bi tach ra. Tinh chiéu dai ngan nhat cta 10 xo.

A. 26 cm, B. 24 cm. C.30cm. D.22 cm
m,+m )
Giai: Khi treo 2 vat do gidn cua 10 xo: Al = (M, +ms)g =0,06m = 6¢cm. -A
Bién d6 dao dong cua h¢ lac nay A =6 cm
Luc dan hoi cta 10 xo 16n nhat khi d0 dai cua 10 xo0 Imax‘= 36 cm. o’
Khi vat B tach ra hé dao dong diéu hoa véi vi tri can bang méi
m A

Al'= Qg —~0,02m = 2cm

Bién do dao dong cua con lic 10 xo 14n sau A’ = 10cm..

Suy ra chiéu dai ngan nhat cta 16 xo lpmin = 30 —(10-2) =22cm  Chon D. v x

Cau_14: Hai vat A, B dan lién nhau mB—ZmA—2OOg, treo vao 1 10 xo c6 do clng 1F50N/;n. Nang vat 1én dén vi tri 10
x0 ¢6 chiéu dai tu nhién 1,=30cm thi buong nhe Lay &= 10m/s2. Vat dao dong diéu hoa dén vi tri luc dan hoi 16 xo ¢o
d6 16m 16n nhat, vat B tach ra. Tinh chiéu dai ngin nhét cua 10 xo

A. 26 B. 24 C. 30 D. 22
Giiii: Do bidn dang ban du khi hé vat & VTCB Ia Al = (m, +kmB Jo _(©2 ;8’1)10 — 0,06m = 6cm
Nang vt 1én dén vi tri 16 xo ¢6 chiéu dai tw nhién 1;=30cm thi budng nhe. Do d6 A = 6cm

Do bién dang luc sau cua vat khi vat B tachra la Al'= % = % =0,02m = 2cm

Chiéu dai ngan nhit ciia 1o xo 1a | =1, + AI'~A=30+2—6 = 26cm . Dap an A

Cau 15. mdt con lac 10 xo dao dong diéu hoa trén mit phéng nim ngang v6i chu ki T =27 (s), qua cau nhé ¢ khoi
luong my. Khi 16 xo c¢6 d dai cuc dai va vat m; co6 gia tde 2(Cm/s ) thi mot vat co khdi lugng m, (M = 2m2) chuyen
dong doc theo truc ciia 16 xo dén va cham dan hdi xuyén tdm v6i m; ¢6 huéng 1am lo xo bi nén lai. Van tdc ciia m,

trudce khi va cham la 3 V3 s, Quing dwong vit ning di dugc sau va cham dén khi my d6i chiéu chuyén dong 1a:
A. 3,63cm ’ B. 6cm C.9,63cm ’D 2,37cm
Giai: Goi v 1a van toc ciia m; ngay sau va cham, v, Va V,’ 1a van toc ctia vat m; trude va sau va cham:
V, = 2cm/s; Theo dinh ludt bao toan dong lwong va dong ning ta co:
MV =mv +mp vy’ (1) => mv=my (V- V2) (1)
mzvzz _ mlv2 + mzvlz2
2 2 2
Ter(HvaR)tacov=vy+v’,2 (3)

@) = mV=m (v, - V7)) (2)

2myv,  2v,
m+m, 3

Vo—Vo=mvim, VA Vo +Vv,=V =>Vv= =23 cmis

Gia toc vat nang my trudc khi va cham a = - ®?A, v6i A 1a bién do dao dong ban dau
L g 2
Tan s0 goc o = ?7[ =1 (rad/s), Suy ra - 2cm/s? = -A (cm/s?) => A = 2cm

Goi A’ 1a bién d6 dao dong cia con lac sau va cham vdi m,. Quang duwdng vat ning di duoc sau va cham dén khi doi

chibus=A+A’
2~+/3
Theo hé thire doc 1ap: xo =A, Vo =v=>A?= A?+ — =2+ (2V3) ‘/_)
a)

= A’=4(cm) = S=A+ A’=6cm. Chon dap 4n B
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Cau 16. Mot con lic 16 xo dao dong diéu hoa trén mat phéng nam hgang voi chu ki T =27 (s), qua cau nho6 c6 khbi
lwong my. Khi 16 xo ¢6 d6 dai cyc dai va vat m; c6 gia toe -2(cm/s?) thi mot vat c6 khdi lugng m, (my = 2my) chuyén
dong doc theo tryc ciia 16 xo dén va cham dan hdi xuyén tAm v6i m; c¢6 hudng 1am lo xo bi nén lai. Van téc ciia m,

trude khi va cham 1a 3 \/_ 3 cm/s. Khoang cach gitra hai vat ké tir lac va cham dén khi my ddi chiéu chuyen dong la:
A. 3,63cm ~ B.6cm C.9,63cm D. 2,37cm
Giai: Goi v 1a van toc clia m; ngay sau va cham, v, Va V,” 1a van toc ctia vat my trude va sau va cham:
V, = 2cm/s;
Theo dinh luat bao toan dong luong va dong nang ta co:
myVo = MV + My Vz, (1’) == mV=m (Vz — Vz’) (1)
mzvzz _ mlv2 + mzvlzz
2 2 2
Tr()vaR)tacov=vo+v’, (3)

(2,) => Il’l]_V2 =my (sz — ngz) (2)

2m,v,  2v,
m, +m,

Vo—vo=myvim, va Vo +v,o=V-->Vv= = 2\/§ cm/s; v = -\/§ cm/s(vat m; bi bat nguoc lai)

Gia tdc vat nang m; trudc khi va cham a = - ®*A, v6i A 1a bién do dao dong ban dau
L. 2
Tén sb goc o = Eal 1 (rad/s), Suy ra - 2cm/s® = -A (cm/s?) -----> A = 2cm

Goi A’ 1a bién d6 dao dong cuia con ldc sau va cham Vé’i m,.

(m)

Theo hé thirc doc lap: xo =A, Vo = v => Al= A%+ =16--> A’ =4 (cm)

2
w

Thoi gian chuyén dong cta vat m, tir lic va cham v&i my (6 vi tri xo —A = 2cm) tri dén khi m; déi chiéuq chuyén dong
lan dau tién (& vi tri bién A’) 1a (T/12 + T/4) = T/3 = 2n/3(s) — Trong thoi gian nay vat m; coi 1a chuyén dong thang
déu dugc s, = v),.21/3 =2~/31/3 ~ 3,63cm

Khoang cach hai vatd=s,+ A+ A’ =9,63cm. Chon C

Cau 17: Mot vat c6 khdi lugng m; = 1,25 kg méc vao 10 xo nhe ¢6 do ctrng k =200 N/m, dau kia cta 10 xo0 gén chat
vao tuong. Vat va 16 xo dat trén mét phang nam ngang c6 ma sat khong dang ké. Dat vat thtr hai c6 khoi lugng m, =
3,75 kg sat voi vat thir nhat roi day cham ca hai vat cho 10 xo nén lai 8 cm. Khi tha nhe chung ra, 10 xo day hai vat
chuyén dong vé mot phia. Léy w? =10, khi 16 xo gidn cuc dai 14n du tién thi hai vat cach xa nhau mot doan la:
A 4r—8 (cm) B. 16 (cm) c. 2r—4 (cm) D. 4z -4 (cm)
Giai: Khi tha nhe chung ra, luc hai vat dén vi tri can bang thi ching c6 cliing van tdc:
k 200
V = Viax = OA = A= .8=1+40.8=167 (cn/s
e \/m1+m2 \/1,25+3,75 (om’s)

Sau d6, vat m; dao dong vai bién do Ay, m, chuyén dong thang déu (vi bé qua ma sat) ra xa vi tri cin bang voi van
toc v = vmax. Khi 10 x0 dan cuc dai thi d¢ dan bang A; va dp dung dinh ludt bao toan co ning cho h¢ hai vat:

W=W;+W, — 1kAzzlkAf+lm2v,2nax
2 2 2
A=A+,
k
m + 375

SA=A" -2V =64.10" - .256n°.10°*
k 200
=64.10" - 48*%=16.10" — A; =4.10%m = 4cm

~ \ A . AN CN LA A s A 5 A /. r.: e M T Y
Quang duong vat m, di duogc ké tir khi roi vat 1 dén khi vat 1 & bién tng véi thoi gian bang t = Zl la:

S = Viaxl = 1675.1.27: fﬂ =8n° fﬁ =8n2«/6, 25.107° =8r? £.10*1= 27 (cm)

Khi 16 xo gidn cyc dai lan dau tién thi hai vat cach xa nhau mot doan 1a: L=s — A; =21 —4 (cm). Chon C

Céau 18: Hai vat A va B ¢6 cung khéi lugng 1 kg va c6 kich thude nho duge ndi voi nhau béi soi day manh nhe dai
10cm, hai vat dugc treo vao 16 xo ¢ do cirg k = 100N/m tai noi c6 gia tdc trong trudong g =110m/s”. Liy

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 115



Chuyén dé vat Iy 12 -116 - GV : Doan Van luwong

7 =10. Khi h¢ vat va 10 xo dang ¢ vi tri can bang du cao so voi mat dat, nguoi ta dot soi diy ndi hai vat va vat B s€
roi ty do con vat A s€ dao dong diéu hoa theo phuong thang dirng. Lan dau tién vat A 1&n dén vi tri cao nhat thi
khoang cach giira hai vat bang:

A. 80cm . B. 20cm. C. 70cm _D.50cm .
Giai: Tai vi tri cdn bang trong luc tac dung Ién vat A cén bang vai luc dan hoi.
Pat Pg=Fapn< (M, +mg)g =F,, < F;, =2mg(coi ma= mg = m)
Khi ngudi ta d6t day vat A chi con chiu tac dung cua luc dan hoi va trong luc cua vat A.
Luc tac dung Ién vat A lUc nay la: F = Fa, — Pa = 2mg — mg = mg )
Luc nay gay ra cho vat gia toc a. Vat dang ¢ vi tri bién nén a chinh Ia gia toc cuc dai
F m
F:ma_)a:—z—gzg =A0)2—)A: %=0,1m
m m w

Khi d6t day vat A di tir vi tri thip nhat dén vi tri cao nhat mat nira chu ki At =

T
2

o 1
Ciing trong khoang thoi gian ay vat B roi tu do dugc quing duong: S = 5 g(At)> =0,5

Vay khoang céch gita AvaBlucnay la: D= 2A+1+s=80cm_ Chen A

Cau 19. Hai vat m c6 khéi lvgng 400g va B c¢6 khdi lwong 200g kich thude nhé duoc ndi v6i nhau béi soi ddy manh
nhe dai 10cm, hai vat duoc treo vao 10 xo ¢6 do cung la k=100N/m (vat A ndi vai 10 X0) tai noi co gia tde trong truong
g =10m/s? .Liy n°=10. Khi hé vat va 10 xo dang & vtcb ngudi ta dét soi diy ndi hai vat va vat B s& roi tu do con vat A
s& dao dong diéu hoa quanh vi tri cAn bing cia n6 .Sau khi vat A di dugc quing dudng 1 10cm thiy rang vat B dang
roi thi khoang cach giita hai vat khi d6 bang

A.140cm B.125cm C.135cm D.137cm

Giai: Cach 1: B0 gian cua 10 xo khi hé hai vat dang ¢ VTCB tai M
m,+m
A= MatMe)d g o6 = gom
k i — O
Vat A dao dong diéu hoa quanh VTCB mdi O
mAg A — M
B L

khi d6 d6 gian cua 10 xo Al = =0,04 m=4cm.

Suy ra vat ma dao dong diéu hoa véi bién do:

y ‘ m, 0,4
A=Alp-Al=2cm,vavéichukiT= 2n.|— =2xn > =04s
k 107
Chon géc toa do tai O chiéu duong hudng xuéng ,Toa d0 cua vat A sau khi di duoc
quang duong 10 cm tire 1a sau t = 1,25 chu ky dao dong x; = 0;
Vat A & gbc toa d(:). t=1,25T =0,5(s)
Sau khi dot day ndi hai vat vat B roi tu do tr N cach O: ON=MN + MO =12 cm.

t2
Toa dé cia B x, = ON + gT = 0,12 +5.0,25 = 1,37m = 137 (cm)

&
<«

Vay khoang céch gitra hai vat lac nay 1a x, —X; =137 cm Chon D
. ml
Céch 2: B0 bién dang 10 xo tai VTCB (do m; kéo ) : Al = mg _ =0,04m = 4cm

Do bién dang 10 xo do m; kéo  Al2 = mTZQ =0,02m=2cm=A

(M c6 tac dung nhu ta lay tay kéo m; mot doan A rdi budng nhe)

/ml
Chuky daodong T =27 M =0,4s

Vat m; dao dong di dugc S=10cm=8cm+2cm= 4A+A. Khi nay vat doi Ién doan h;=2cm

Khodang thoi gian di quang duong nay la : IT+%T=0,5s
Trong khodng t.gian nay m; roi tu do dugc : h,= gt¥/2 =125cm
Suy ra khoang cach 2 vat 1a : hy+h, + 10cm=2+125+10=137cm

Cau 20: Mot con lic 16 xo dat trén mat phang nam ngang gdom 10 xo nhe c6 mot dau cb dinh, dau kia gan vai vat nho cé
khéi lwong m. Ban dau vat m dugc giit o vi tri dé 10 xo bi nén 9 cm. Vat M ¢6 khéi Twong bang mot nira khdi Twong vat m
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%
nam sat m. Tha nhe m dé hai vat chuyén dong theo phurong cta truc 10 xo. Bé qua moi ma sat. O thoi diém 10 xo ¢6 chiéu
dai cuc dai lan dau tién, khoang céch gitra hai vat mva M la:

A.9cm. B. 4,5cm. C.419cm. ° D. 18 cm.
Giai 1: . )
Khi qua vi tri can bang, van toc 2 vatla v M

Ap dung dinh luat bao toan co ning cho qua trinh hai vat me”
chuyén dong tir vi tri 10 xo bi nén Al dén khi hai vat -

qua vi tri can bang:

1 1 k
—k(AD)==(m+M)W =v=,[——Al (1
5 (AD) 2( ) ‘,m+M 1)

Pén vi tri can bang, vat m chuyén dong chdm din, M
chuyén d@ng théng déu, hai vat tach ra, hé con lic 10 xo0 . :
chi con m gan vai 10 xo. ! !

Khi 10 x0 ¢6 d6 dai cuc dai thi m dang & vi tri bién, AI ] 0'

EX1 | X2 >
thoi gian chuyén dong tir vi tri cAn bang dén vi tri bién 1a AE i X
T/4 <« Ax y
Khoéang cach cta hai vat lac nay:
T
Ar=x,—x, =v.——AQ2),v6i T =27 fﬂ :
4 k
A= ﬂv , M =0,5m
k
k 2 k 1 1
Tir (1) va (2) ta duoc: Ax = —.Al.—ﬂ\/a—\/i. N AN=ALE AL =4,19em
1,5m 4 \k k \1,5m 2\15 L5
Giai 2:
. s k
* Khi h¢ vat chuyén dong tir VT bién ban dau dén VTCB: CLLX (m+ M = 1,5m): vimax = Aw = A F
,oMm

* Khi dén VTCB, hai vat tach khoi nhau do m bat dau chuyén dong cham din, luc nay M chuyén dong thing déu véi
van t0C Ve O trén.

K =A'= A _9 cm
1,5m ,/1, 5 «fl, 5
+ Tu khi tach nhau (qua VICB) dén khi 10 xo ¢6 chiéu dai cuc dai thi m dén vi tri bién A’, thoi gian dao dong la

T 2 fk
L :i;véi w'=,—=w 1,5:At:L.Trongthéri gian nay, M di dugc:
m a).2«/1,5

. . [k
+ Xét CLLX c6 vat m (van toc cuc dai khong thay d6i): vimex = A'w'= A',|— = A
m

At=—=—
4 4o 20

T _ 457

A -
w25 L5

Céch 3: Ban dau khi m va M con dinh nhau thi con lic 10 xo gom (k, m va M) c6 bién d6 A =9 cm.

S = Vma At = @ CM = Khoang cach hai vat: Ad=s- A’ ~ 4,19 cm

vén toc cta hé tai VTCB 1a vim = @A = A.tr VICB tré dim chuyén déng cham dan con M chuyén dong

m+ M
déu véi1 vmax. Khi d6 M tach khoi m.
Vv m

Khi M tach khoi m: Ta c6 con lic 10 xo (k, m): c6 bién d6 A’ = = = A
@' m+M

thoi gian m di tr VTCB dén VT 10 xo din cuc dai 1an dau tién:

7T |/m T m
t=T"/4=—_, [— . Suy ra quang dudng ma M di duoc trong thoi gian trén: s=vmt="— A
2V k 2 m+M

; m ;
khodng cAchttmdénMlad=s—- A’ = A(% -1), v voi M = m/2 Thay s0: d=4,19 cm.Pap an C
m+
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Cau 21: Cho hé con lic 10 x0 16 x0 c6 d9 cirng 100N/m, vat ning c6 khdi luong m, = 1kg , ngudi ta treo vét c6 khéi
lvong m, = 2kg dudi m; bang soi day (g =" =10m/s”). Khi hé dang can bang thi ngudi ta dét day ndi .Chon
chiéu duong hudng 1én, mdc thoi gian 14 lac hé bat dau phuyén dong. S6 1an vat qua vi tri 16 xo khong bién dang theo
chiéu duong ké tir lic vét qua vi tri can bang lan thr nhat dén thoi diém t = 10s la .

A. 19 lan B. 16 lan C. 18lan D. 17 lan
(m+m,).g (1+2).10

= =0,3m =30cm
k 100

Giai: D9 gidn cua 10 xo khi treo ca 2 vat: Al =

Do gidn cua 10 xo khi treo vat my: Al = m:(g ]i;g 0,2m =10cm

Khi dbt day ndi : -Suy ra bién do dao dong cua vat m;: A = 20cm

L ’ ,10
-Tan s6 goc dao dong cua vat m; : =10rad /s=7"rad | s

-Chu ky dao d6ng cua vat m; : T=—= —S=—S
Ky dao dong cia vat m; o 10 5 =z

-Chon chiéu dwong huéng 1én, mbc thoi gian luc hé bat dau chuyén dong thi PT dao dong cta vat my :
x=20cos(10t+ 7) cm
thoi gian tir luc dau dén lic vt qua vi tri can bang 1an ther nhat 1a T/4
Ta c6 thé viét lai PT dao dong ctia vat m; ké tir lac vat qua vi tri cin bang 1an thir nhét : x=20cos(10t- /2) cm
Sau thoi gian t= 10s = 5n. T =157 T
D@ dang thay ;S6 1an vét qua vi tri 16 xo khong bién dang( x=10cm) theo chiu dwong ké tir luc vat qua vi tri cAn bang
lan thr nhét 1a 16 lan. Pap an B

Cau 22: Mot 10 xo c6 khoi lugng khong dang ké, hé s6 dan hoi k = 100N/m dugc dat nam ngang, mot dau duoc giit
c¢b dinh, ddu con lai dugc gin véi chat diém m; = 0,5 kg. Chat diém m; dwoc gin v6i chat diém thir hai m, = 0,5kg
.Céc chat dlem d6 co thé dao dong khong ma sat trén truc Ox nim ngang (goc O & vi tri cin bang cta hai vat) huéng
tir diém cd dinh giir 10 xo vé& phia cac cht diém mj;, m,. Tai thoi diém ban du giit hai vat ¢ vi tri 10 xo nén 2cm roi
budng nhe. B6 qua sirc can cua mdi truong. Hé dao dong didu hoa. Géc thoi gian chon khi budng vat. Chd gin hai
chit diém bi bong ra néu luc kéo tai d6 dat &én IN. Thoi diém ma m, bi tach khoi my 1a

A Zs. B. Zs, c. L. D. Zs
2 6 10 10
% k F:i:f Flz le

=7
m; mp
A O X -

Gia sir tai thoi diém thoi diém vat m, bat dau roi khoi my thi ly do cta hai vat 1a x.
Ap dung dinh luat I Niu-ton cho my, taco: F,, —F, =ma, = F,, = F, +ma, =kx—m&’x

Theo bai todn: = x = b, = b, = 1 100 =0,02m=2cm
k=mo™ K 10005
m, +m, 0,5+0,5

Vay khi vat m;, bi bong ra khdi m; thi 2 vat dang & vi tri bién duong.

5 T ’ + T
Thoi gian can tim: At=—,voi T =27 My Ty zz(s) . Vay At =— =£(s) Chon D
2 k 5 2 10

Cau 23. Mot con lac 10 xo c¢6 do cung k, chiéu dai 1, méot dau gén c¢b dinh, mot dau gén vao vt

. 3 4 .
¢6 khoi lugng m.Kich thich cho 10 xo dao dong diéu hoa voi bién 6 A= E trén mat phang ngang khong ma sat .

Khi 16 X0 dao dong va bi din cuc dai , tién hanh giit chit 10 xo tai vi tri cach vat mot doan 1, khi d6 toc do dao dong
cuc dai cua vat la:
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A.f\/z B.f,L. C.E/L. D.é\/:k—. ,

m 6m 2m am Z—@WWW—Q

Giai: Do dai ty nhién cua phéan 16 xo sau khi bi giit 1’ = % l. o
k" I 3

Do ctng ciia phan 10 xo sau khi git lak™: — = — = ==k = = i
Vi tri c4n bang méi cach diém giir 10 xo I, khi d6 vat

cach VTCB moi chinh la bién d6 dao dong méi: A’ =1 -% 1= % I

2 klAl2
2 2

Tbec do dao dong cuc dai cua vat tinh theo cong thirc:

=>vmaX=A’\/E= lI‘fi =|‘fL.Ch(_)nB
2m 6m

Cau 24. Hai vat A va B lan luot co khéi lwong 12 2m va m dugc ndi véi nhau va treo vao 16 xo thang ding bang cac
s¢i ddy manh, khong dan. g 1a gia tbc roi tu do. Khi hé dang dimg yén & vi tri cAn bing nguoi ta cit dut day ndi hai vat
. Gia tc ctia A va B ngay sau khi day dut 1an luot 13;
Ag/l2vagl/2 Bgvag/2 Col2vag Dgvag
Giai:
* Tai VTCB cua 2 vat A,B thi Fdh=PAB=3mg
* Cit dut day ndi A, B thi B roi ty do nén gia téc ciaBla g
* Gia tdc ctia A tinh theo DL II Niuton ap=Fngp e I ma = (Fan-Pa)/ mA—(3mg mg)/2mg = g/2 2> bap an C
Cau 25. Hai vat A va B lan luot co khéi lwong 1 2m va m dugc ndi véi nhau va treo vao 10 xo thang dirng bang cac
soi ddy méinh, khong dan. g 1a gia toc roi ty do. Khi hé dang dtng yén & vi tri cin bang ngudi ta cit dit day ndi hai vat
. Gia tc cua A va B ngay sau khi day dut 1an luot 13;
Ag/l2vagl/2 Bgvag/2 Cgl2vag Dgvag
Giai:
m, +m
+ D6 bién dang cia 10 xo khi hé 2 vit & VTCB: Al = (m, > )9 _ 3r:g

‘ 5 m
+ D9 bién dang cua 10 xo khi chi vat 1 (tai vi tri cAn bang): Al 0= T =—

+ Tai thoi diém cat dut day noi hai vat thi vat 1 cach VTCB mét doan la: X = Al —Al | = Tg

Ngay sau khi cat thi vat 1 s& dao dong diéu hoa véi tan s6 goc la: w = 2— . Do d6 gia toc cua vat 1 sé la:
m

‘a‘=a) X=——= E Con vat 2 sé& roi ty do voi gia tbc g.

Cau 26. Hai vat A va B lan luot c6 khéi lugng 1a m va 2m duoc ndi voi nhau va treo vao 10 xo thang ding bang cac
soi ddy méanh, khong dan. g 1a gia toc roi ty do. Khi hé dang dtmg yén & vi tri can bang nguoi ta cit dut diy ndi hai vat
. Gia tbc ctia A va B ngay sau khi day dut 1an Iuot 13;
A.g/3vag B3gvag C.gvag D.2gvag
3mg

k
khi day durt B roi tu do voi gia téc g; A chiu luc quan tinh trai dit va lyc dan hoi

Giai: Tai vi tri cAn bang ta co : KA=3mg = A=

k 3m
By = ZA—m M9 _3g=g,=3g-g=2g

k
Cau 27. Cho co hé nhu hinh v&. Lo xo ¢6 d6 ctirng k = 100 N/m, m; = 100 g,
m, = 150 g. B6 qua ma sat giita m; va mit sin ndm ngang, ma sat gitra m; va m, 14 py, = m;
0,8. Bién do dao dong cua vat m; bang bao nhiéu dé hai vat khong truot 1én nhau: mﬁg}m
A.A<0,8 cm. B.A<2cm C.A<75cm D. A<5cm innanndindtit 0t |||||l||||||||

Giai: dé khong trugt: Luc quan tinh cyc dai nho hon lyc ma sat
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g.u 10.0,8 o

(mz)a)zzAS,ung:AS K =100 =2cm .DbapanB

m+m, 0,25 M
CAau 28. Cho co h¢ nhu hinh v&. Lo xo c¢6 khdi lugng khong dang ké ¢ do cimg A
k = 50 N/m. vat m; = 200 g vat m, = 300 g. Khi m, dang can bangta tha m; tir do ‘h
cao h (so v&i mp). Sau va cham m;, dinh chit vdi my, cé hai cung dao dong voi bién 2
d60 A =10 cm. B§ cao h la:
A.h=0,2625m B.h=25cm C.h=0,2526m D.h=25cm K
Giai: Truge va cham 10 xo Ién 6¢cm. Sau va cham 10 xo nén 10 cm (VTCB)

Véy toa d0 va cham x =4 cm. vén toc cua hé ngay lac va cham:
v?
V= +/2gh =0,44J/20h => A* =x? +—:>h 0,2625 Déap an A
m1 m,
) ) 2

Cau 29. Cho co hé nhu hinh vé&. Lo xo c6 khoi lugng khong dang ké c6 do cliing
k=100 N/m. vat m; = 150 g vat m; = 100 g. B6 qua lyc can ciia khong khi, Kk
ldy g = 10 m/s®. my va m; ciing dao dong. Hoi bién do cua hai vat bang bao nhiéu
thi m; khéng roi khoi m,?
A. A batki. B.A<2cm C.A<25cm D. A<5cm

Gidi: lam giéng bai 22 => A<-3 =2 5cm

0]
Cau_30. Mot vat nho khdi m dit trén mot tAim van nim ngang hé sb ma sat nghi giita vat va tim van la 1 =0,2. Cho
tam van dao dong diéu hoa theo phuong ngang véi tin sé £=2Hz. Dé vat khong bi truot trén tAm van trong qua trinh
dao dong thi bién dd dao dong ctia tam van phai thda man di€u kién nao:

A. A<1,25cm B A <15cm C A<2,5cm DA<215¢cm

Giai : _

Pé vat kh@ng truot trén tAm van , thi vat va tAm van E Fus a
cung gia toc ( vat ludn dung yén trén tam van ) . at

Ap dung diéu kién can bang cho vat trén tim van
Fus + F:qt =0 v6i lyc quan tinh Ia Ieq =-ma va gia tbc a = — @’X
FMS*th:O =Fys= -ma= — moX
Pé vat khong truot thi Fys < Lue ma sat nghi cuc dai = uN
Vi vat & trén mat phing nim ngang N = mg
Tu(1); 2)=> védo16n  |mw’ | < pmg
Khi li 6 cuc dai [x | = A=> A< pug/ o® (3) voi ® = 2nf. Thay s6 : A <1,26 cm => chon A
Cach khac: don gian theo dinh luat IT Newton ap dung cho vat m :
F = ma = mw?A < Luc ma sat nghi cuc dai = umg => A < pg/ o
Cau_31. Cho mdt con lic 16 xo treo thang ding. Mot hoc sinh tién hanh hai lan kich thich dao dong. Lan thir nhat,
nang vat 1én roi tha nhe thi gian ngan nhat vat dén vi tri lyc dan hoi triét tiéu 1a x. Lan thir hai, dua vat vé vi tri 16 xo
khong bién dang roi tha nhe thi thoi gian ngin nhat dén lic lyc hdi phuc d6i chiéu 1a y. Ti sd x/y = 2/3. Ti s6 gia toc
vat va gia toc trong trudng ngay khi tha lan thir nhat 1a

A.1/5 B.3 C.3/2 D.2
Giai:
+0 TN 1 thoi gian ngan nhét vat di tir vi tri ban ddu dén vi tri luc dan hoi triét tiéu twong Gmg voi tir vi tri bién 4m dén
vitri —Al lic nay vat thyc hién goc quay @ =@.X (1)

Va cosp = A7}(2)

+TN 2 vat di tir vi tri ban dau dén vi tri luc hoi phuc doi chiéu dau tién tuong ting voi tir vi tri bién ve vi tri can bang.

T 2
thoi gian nay la y:—: ;Do —=——)X——(3)
4 2w y 3 3w
T Al 1
Tulva3 >@=— kéthop voi2:—=—
pog e A2
LA a A s A A . 2 g a_A
Mat khac ¢ thi ngiém lan 1 vat & VTB nén gia toc ctia vat la cyc dai: a=w AzEA_)_ZE =2
g
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Céau 32. Con lac 10 xo thang dung, 10 xo c6 d6 cing k = 100N/m, vét nang c6 khoi luong m = lkg. Nang vat lén
cho 16 xo ¢6 chiu dai ty nhién r6i tha nhe dé con lac dao dong. B6 qua moi lyc can. Khi vat m t6i vi tri thap nhat thi
noé ty dong dugc gan thém vat mg = SOQg mot cach nh@ nhang. Chon goc thé nang 1a vi tri can bang. Lay g = 10m/s°.
Hoi nang lugng dao dong cta h¢ thay d6i mdt lugng bang bao nhiéu?

A. Giam 0,375] B. Tang 0,125]
C. Giam 0,25] D. Tang 0,25]
Giai:

Al =%=o,1m=1ocm=Al

Tai vi tri thip nhit cia my: F,, =k(AlL +A)=20N >P+P, =15N

Do @6 vi tri gén my cling 1a vi tri bién luc sau cua hé con lic ¢6 hai vat (m+ my) 1-Aq
+
AL =8 G s,
O,
Tur hinh v§, ta ¢6: 0,0, =5¢cm = A, =5cm Al,
D¢ bién thién co ning: O, ¢ A,
1 1 _
W,-W, = Ek(Az2 —Af) = 5.100.(0,052 —-0,1*)=-0,375J .Pap an A Aq

Cau_33: Con lic 16 xo dao dong diéu hoa trén mit phing ngang khong ma sat.
Khi vat & vi tri bién, ta gitr chat mot phan ctia 10 xo lam co nang cua vat giam

10% thi bién d6 dao ddng cla vt s¢: v
A. giam 710 % B. tang v/10 % C. giam 10% D. tang 10%
Giai 1:

- Goi chiéu dai ty nhién cua 16 xo 1a 1,

- Chiéu dai tur nhién cua doan ) dinh 1a 1oy,

_ Chiéu dai tu nhién cta doan ndi voi vat 13 1o,

1+ A: Chiéu dai ctia 10 xo khi vat & vi tri bién.

- I1: chiéu dai cta doan cb dinh.

- l,: Chiéu dai ctia doan con lai khi vat & vi tri bién:

-batl, =nly = loo= nugr; Algp= n.Alyg.

( Aloy. Aloy: 14n Tt 14 d6 bién dang cua 16 xo cua doan ¢ dinh, cua doan con lai khi vat dang & vi tri bién Alg, =
A’)

+Taco: ko= Keloy = Koloy = k(los + lop) = Ka.lgz hay kloz(1 +1) =kl = ko = (1 +1)k®
n n

1 1 n
+Laicor A= Alg+Alp = (= +DAlp=(= + DA =>A’=——A @
n n n+1

) 1 1
+ Theo gia thiét W’ = 0,9W = 5 KA? = 0,9.E k,A? @

+ Tir (1), (2) va (3) suy ra: A’ = 0,9A = Bién do giam 10%
Giai 2: Tir mot 10 xo ludn c6 tich: kolp = kgl =hing s6. Do d6 ko.Alg = k.Al
Vi con ldc 10 xo nAm ngang co: Al = A; Al = Ao.

1
E 5 ko AA A,
= kAg=kKA => 2=4——=-03 Tém lai co giam 10% thi bién ciing giam 10%
E 1 KAA A
2 2 1 r r 2 ’ r

Cau 34. Mot 10 xo nhe dg clirng k = 20N/m dat thang ding, dau dudi gan co dinh, dau trén gin véi 1 cai dia nho khoi
luong M = 600g, mot vat nho ‘kh(”)i lwong m = 200g duogc tha roi tir do cao h = 20cm so vai dia, khi vat nhé gham dia
thi ching bat dau dao dong di€u hoa, coi va cham hoan toan khong dan hoi. Chon t = 0 ngay luc va cham, goc toa do
tai vi tri can bang ctia h¢ vat M + m, chiéu duong hudng xuong. Phuong trinh dao dong ctia hé vat 1a.

A. x = 20/2cos(5t —‘%n)cm B. X= 10ﬁcos(5t - %n)cm
C. x =10+/2cos(5t + g)cm D. X= ZOx/Ecos(St — %)cm
Giai:
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+ Khi chi ¢6 dia M thi trang thai can bing 10 xo nén: Al, = %
+ Khi c6 h¢ M + m thi vi tri can bing 16 xo nén; Al, = @

mg

+ Khi xay ra va cham thi h¢ M+m dang ¢ 1i 40 X, =Al, —Al, = =10cm

+ Van tdc cia m ngay trudce khi va cham 1a: v=./2gh = 2m/s.

mw_ - 0,5m/s
m

+ Bao toan dong lugng cho hé hai vat trong thoi gian va cham ta c6: mv=(M+m)v, = v, =

2
+ Tan s6 goc: o= fL = 5(rad/s).= Bién: A=, |x; +(hj =10+/2 cm.
M+m ®

A2

+t=0co: X, = — Vva Vo > 0(chiéu duong huéng xudng) = ¢ = - % = X= 20\/§COS(5'[ - g)cm , Pap an: B

Cau 35. Con lic 10 xo0 théng dang, 16 xo0 ¢6 do ctirng k = 100N/m, vat nang co khéi luong m = 1kg. Nang vat 1én cho
10 X0 ¢6 chidu dai ti nhién roi tha nhe dé con lic dao dong. Bo qua moi luc can. Khi vit m t6i vi tri thdp nhit thi no ty
dong duogc gén thém vat my = 500g mdt cach nhe nhang. Chon géc thé nang 1a vi tri can béng. Léy g= 10m/s?. Hoi
ning lugng dao dong ciia hé thay di mét lvgng bang bao nhiéu?

A. Giam 0,25] B. Tang 0,25] C. Tang 0,125] D. Giam 0,375]

\ m
Giai: Goi O 1a VTCB Iuc dau. Bién d6 dao dong cua vat: A= Al= Tg =0,Im=10cm

Khi vat ¢ diém thap nhat M vat c6 li do x = A
Nang luong dao dong ctia hé bang co nang cia vat 6 VITCB O
kA kA ’
Wo =Wy + W, = T+O=T:O’5J | M

(Vi chon gbc thé ning 14 vi tri cAn bing)

Sau khi thém vat my VTCB mi tai O’ m - O
m+m - >
V6iM’ O’ =Al’ = w =0,15m=15cm=15A - O
. 5 m+m 3_
Tai M vat toc cua (m + mg) bang 0 nén bién d6 dao dong mai ctiia hé ( o) - M

A’=MO’ =0,5A .
Nang lugng dao dong ctia hé bang co nang cia vat ¢ VITCB O’

kA? kA? v

+0= ? (Vi chon gbc thé ning 1a vi tri can bang).

W=Wy+W,=

2 2 2
AW =W, - W = KA - KA = 3kA = LS =0,375J
2 8 8 4

Nang lugng dao dong ctia hé gidm mdt lugng bﬁng 0,375J. Chon D

Cau 36. Mot con lic 10 xo dao dong diéu hoa theo phuong thang dimg trung V0l truc cua 10 xo voi bién d6 4cm. Biét
10 xo nhe ¢6 do cing 100N/m va lay gia toc trong trudng g = 10m/s?. Khi vat dén vi tri cao nhat, ta dat nhe nhang lén
n6 mot gia trong Am= 150g thi ca hai ciing dao dong diéu hoa. Bién do dao dong sau khi dat 1a

A.25cm B.2cm C.55cm D.5cm

Giai: Khoang cach giira vi tri can bang luc chua dit gia trong va
Am
sau khi ndit gia trong 1a 00’ = 9= 1,510 m = 1,5cm
Do d6 bién d6 dao dong lac dau 1a A = OM, = 4cm
Bién d¢ dao dong lic sau A’ = O’My = OMy + OO0’ =5,5 cm.
Am M
0
| d

bap an C m
Cau 37. Mot con lic 10 xo dat nam ngang gdm vat M c6 khéi lugng
400g va 10 xo0 ¢ hé s clirng 40N/m dang dao dong diéu hoa xung
quanh vi tri cAn bang véi bién d¢ S5cm. Khi M qua vi tri cAn bang ngudi
ta tha nhe vat m c6 khdi lugng 100g 1én M (m dinh chit ngay vao M),
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sau d6 h¢ m va M dao dong véi bién do
A. 2:J5cm B. 4,25¢m

CSJ_cm szcm

Giai: Tan s goc ciia con lic: » = 1/ ’ =10 rad/s.

. . Mv
Toc d6 cia M khi qua VTCB v = ®wA =50 cm/s;Toc do cia (M +m) khi qua VICB v’ = M =40 cm/s
+m
Tan sb goc clia hé : o’ 1/ — = rad/s Bién d6 dao dong ciia hé: A’ = — = =2./5 cm. Pap an A
M+m ,5 '

Cau 38: Mot qua cau c6 khdi luong M = O,Zkg gin trén mot 10 xo nhe thing ding c6 d6 cimg 20N/m, dau dudi cua 10
X0 gén vGi dé co khdi luong My. MGt vat nho co khdi luong m = 0,1 kg roi tir d6 cao h = 0,45m xuéng va cham dan
hodi véi M. Ly gia tdc trong truong g = 10m/s. Sau va cham vat M dao dong diéu hoa theo phuong thing ding tring
voi tryc ctia 10 xo. Mubn dé khong bi nhac 1én thi M4 khong nho hon

A.300¢g B.200¢g C.600¢g D.120¢g
Giai: Goi O 1a VTCB. A
Van tdc cia m trude khi cham M: vy = v2gh = \/E = 3\/5 m/s
Goi V va v 1a van tdc ciia M va m sau va cham
MV +mv=mve (1) v&i vo=-3/2mis
2 2 2
my,

MV v my, @

2 2 2

2

Te(l)va(2) V= §v0— -2+/2 mis= > Viax = 22 mis

Tén s6 goc cua dao dong : 1/ /E =10+/2 rad/s

m 2.1
D06 nén cua 10 xo khi vat & VTCB: Al= Tg_ 0200 =0,Im=10cm
X =£=0,2m=200m

] 1042

Mubdn dé khong bi nhic 1én F e < gMg
F
Fatmax = K (A - Al)= 20.0,1 =2N Do d6 My> —™ =02 kg =200g. Chon B
g

Cau 39. Mot vat c6 khéi luong my = 1,25 kg méc vao 10 xo nhe c6 d6 cimg k=200 N/m, dau kia cta 10 xo gan chat
vao tuong. Vat va 10 xo dat trén mat phang nam ngang ma sat khong dang ké. Dt vat thir hai ¢6 khdi lugng m, = 3,75
kg sat voi vat tha nhéat roi day cham ca hai vat cho 10 xo nén lai 8 cm. Khi thd nhe chung ra, 10 xo day hai vat chuyen
dong vé mot phia. Léy 7° = 10. Khi 16 xo dén cuc dai 1an dau tién thi hai vat cach xa nhau mét doan la

A. (4n—4)cm. B. 2rn—4)cm. C.16cm. D. (4x-8)cm.
Giai: Thé ning ban dau cua hé E = kA, %2 = 200. (8.102%)%2 = 0,64J
Van tdc cua hai vat khi vé vi tri cn bang c6: v? = 2.E/(m; + my) = 2.0,64/5 = 0,256 = 162 107
Suyrav=0,16 n (m/s)
Khi vé dén vi tri can bang vat 2 chuyén dong thang déu voi van toc v

A A A e ‘ m, 125
Vat 1 dao dong di€u hoa voi chu ky T =2=n ? =2n 2#'0 =0,5s

Khi 10 xo din cuc dai 1an dau tién thi vat 1 di dén vi tri bién va thoi gian chuyén dong t=T/4=0,125s

2
Bién d6 dao dong A’ = 1/ my-_ [125.0,256 0.04m = 4cm
k 200

Quéng duong vat 2 di dugc khi d6 ( trong thoi gian t = 0,125s): S =v.t= 0,16 ©. 0,125=0,02. 7(M) = 2 .cm
Khoang cach gitta hai vit L=S —A’=(2n—-4)cm=2(z—2) cm. Bap an B
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Cau 40. Mot con lac 16 xo gom vat M va 10 xo c6 d6 cung k dang dao  dong di€u hoa trén mat phang ngam ngang nhan
v0Oi bién d§ A;. Dung luc vat M dang 6 vi tri bién thi mot vat m co khéi lugng bang khéi luong vat M, chuyén dong
theo phuong ngang voi véan tdc vo bang véan tc cuc dai ciia vat M, dén va cham véi M. Blet va cham giita hai vt la
dan hoi xuyén tam, sau va cham vit M tlep tuc dao dong diéu hoa voi bién do A,. Tinh ti sé bién do dao dong cua vat
M trudc va sau va cham:

AAYZ LA cA2 AL
A2 A 2 A 3 A 2
Gii: K P
I Vo= A
'* m=M >
* Trude va cham m;=M ¢6 van tdc v;=0 ( & bién ) O

my=M co VélIl téC Vo=Vp=V1 max ==mA;
* Goi v'y Va V', 1a van toc cua 2 vat sau va cham
* Ap dung PLBT dong lugng va co ning ta co

mv, +myv, =mVv. +m.V. :
151 22 171 22 _ _
{Vl_vz_wAi

“_0o ('sau va cham 2 vat trao ddi van tbc cho nhau )
V, =
2

my, My, _myy o omy; =
+ = +
2 2 2 2

* Nhu vay doi voi vat my=M, c¢0 tai vi tri x=A; , dugc truyén van toc v';=-mA; ( vi chi€u + Ox nhu hinh v¢&)

> A§=(V—Csj +x2=(%j2+(ﬁ)z=2ﬁf 9%=g - Diap an A

Cau 41. Con lic 16 xo gdm vat ning M = 300g, 10 xo0 ¢6 do cing k = 200N/m 10ng vao mét truc thang dimg nhu hinh
bén. Khi M dang & vi tri can bing, tha vat m = 200g tir 46 cao h = 3,75cm so voi M. Liy g = 10m/s®. Bo qua ma sat.
Va cham 12 mém.Sau va cham ca hai vat cung dao dong diéu hoa.Chon truc toa do théng dirng hudng 1én, géc toa do
14 vi tri can bang ciia M trude khi va cham, gdc thoi gian 14 lac va cham. Phuong trinh dao dong cua

hai vt 1a
A. x=2cos(2at +/3)—1 (cm) B. x=2cos(2# +z/3)+1 (cm) i
C. x=2cos(22t +/3) (cm) D. x=2cos(24 — 7 /3) (cm) @
Huwéng d?lrn: ) .
+ Chon moc thé nang tai O (Vi tri can bang cia M trudc va cham) M

" 1
+ Ap dung dinh luat bao toan co nang cho m ta c6 : mgh = 3 mv® = v =,/2gh ~0,866m/s

mv

m+M
+ Khi ¢6 thém vat m vi tri cin bang méi O cach O mot doan : Al = mg/k =1cm
+ Nhu vay hé (m + M ) s& dao dong diéu hoa quanh vi tri cdn bang O cach O mét doan lem.
+ Phuong trinh dao dong ctia hé (m + M ) khi gdc toa d¢ tai O c6 dang 1a : X = Acos(at + ) —1

+Tén s goc 1 =, | K =20(rad /s)
M +m

_ X, =0 Acosp—-1=0
+Khit=0 { = .
Vy =V — wAsin g =-34,64
+ Giai hé phuong trinh trén ta dugc :A=2cm; @=x/3
+ Phuong trinh dao dong 1a : X = 2cos(2zt + 7/3) -1 (cm)

+ AD dinh lut bdo toan dong lugng ta co: mv=(M+ M)V =V = =0,3464m/s
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CHU DPE 3: CAC DANG TOAN VE CON LAC BDON
LTOM TAT LY THUYET
1. Phuwong trinh dao dpng - (khi o <10°):
s = Spcos(mt + ¢) hodc a = apcos(wt + @) vdis=al, So= agl
= v=s"=-0Ssin(ot + @) = -olosin(ot + @)
= a=V =-0°Scos(ot + ¢) = -0’lagcos(ot + ¢) = -0°s = -l
Lwu y: Sg dong vai tro nhu A con s dong vai tro nhu x

GV : Doan Van luong

2. Chu ky va tan sé ciia con lic don
a):\/g;chuky:Tzz_”:Zn l;ténsé; fzizﬁ:i 9

Trong do6: s= La : la hé thac lién hé gitra d6 dai cung va ban kinh cung.
3. H¢ thirc doc lap:

* \a = -0’s = -0l ‘

,
x
So

Trong do: = £.¢% 13 hé thice lién hé gitra d0 dai cung va ban kinh cung.

v
*|S; =% + (=) Vi Sp 1a bién d6 cung nhu 12 bién do A

@

2 2

Vv \"
o=’ +—5=a’+—
ol ol
, 1 Im 1 1
4. Ning lwong ciia con lic don:W = =ma’S? = El_g SZ = 2 mgle? == ma’l*ad

+ Dong nang : Wy = %mvz. + Thé nang: W; = mgl(1 - cosa) = %mgloc2 (o < 10° o (rad)).

+ Co nang: W = W; + Wy = mgl(1 - cosop) = %mglaé :

Co nang cua con lac don dugc bdo toan néu bd qua ma sat.

5. Tai ciitng mét noi con lic don chiéu dai I, c6 chu kp Ty, con lic don chiéu dai |, ¢é chu ky T, thi:
+Con ldc don chidu dai I; + 1, ¢6 chu ky la: T?=T2+T;

+Con lic don chidu dai l; - I, (I:>1,) ¢6 chu ky 1a: [T* =T =T/
6. Khi con lic don dao dong véi oy bit ky.
a/ Co nang: I\N = mgl(l—cosoco)|.
b/Van tdc : v=/2gl(cosa —cosar,)
¢/Luc cing cta s¢i day: [T = mg(3cosa — 2coso)
Luu y: - Cac cong thuc nay ap dung dung cho ca khi o c6 gid tri 16n
- Khi con lic don dao dong diéu hoa (o, << 1rad) thi:

1
W:Emglaj; V2 = gl(af —a?)|(dd cé 6 trén)

T. =mg@+af —%az)

* Nhan )gét: i ) . )
-Khi con lac di qua vi tri can bang (o = 0) thi khi d6 cd toc do va luc cang day déu dat gia tri 1on nhat:
Vo =1/29I(1—005a0)
 [Tmax=mg@3 - 2c0s0l)| ) . )
-Khi con lac di qua vi tri bién (o = a0) thi khi d6 ca toc do va luc cang day déu dat gid tri nho nhat:
Vinin = +/291(COSz, —COS ) =0

Tmin = mg(3cosag — 2cosa) = MPcosag
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7. Con lic don cé chu ky ditng T ¢ dg cao hy, nhiét @ t.. Khi dwa t6i @ cao ho, nhiét dé t, thi ta co:
AT _Ah N alt
T R 2

V6i R = 6400km la bén kinh Trai Dat, con « 1 hé s6 no dai cua thanh con lic.

8. Con lic don cé chu ky ditng T ¢ dg sdu dy, nhi¢t dp t.. Khi dwa téi dp sdu d,, nhi¢t dp t, thi ta co:
AT Ad Ad oAt aAt
T 2R 2
Luu ¥: * Néu AT > 0 thi dong ho chay cham (d6ng ho dém gidy sir dung con lic don)
* Néu AT < 0 thi ddng hd chay nhanh
* Néu AT = 0 thi dong ho chay dung

* Thoi gian chay sai moi ngay (24h = 86400s): 0 = |A_I_—T|864OO(S)

II.CAC DANG BAI TAP CON LAC DON

Dang 1: Chu kv va tin sé dao déng cia con lic don

Tan sb: w= \/g rad; Chuki: T= Zﬁ\/ZS Tan sb: f:i\/g Hz
g 2 \ /0

2
Tir T= 27z\f:>T2 47:6 va f= b 9 1 47,

2 f2 g
Nhén xét: T°tile véi (1 = Neu €_€l+£2+--- Thi T°=T>+T;+
iztilevc'yi (: = Néu (=/(,+0,+ Thi i2=i2+i2
2 £ f;

Vidu 1: Mot con lic don c6 chu ky T = 2s. Néu ting chiéu dai ¢ cua con lic thém 20,5c¢m thi chu ky dao
dong méi cua con lic 13 2,2s. Tim chiéu dai ¢ va gia toc trong truong g.

Giai: Goi T va T’ 1a chu ky dao ddng cua con lac trudc va sau khi tang chicu dai.

Ta co:

T=2nﬁ T= 2f
\[m 22 40205 o,
0,976 m

Teon |2 %g_am?.f_

Thay £ vao cong thae tinh T ta co g T’ 9,632m/s?.

Vi du 2 : Hai con lic don c6 hiéu chiéu dai 1a 14cm. Trong cung mdt khoang thoi gian con lic thir nhat thyc
hién dugc 15 dao dong thi con lac thir hai thuc hién dugc 20 dao dong. Tinh chiéu dai ¢ va chu ky T cta
mdi con lic. Lay gia tdc trong truong g = 10m/s2.

Gidi : Ta c6 s6 dao dong N va khoang thoi gian At ma cac con lic thuc hién dugc 1ién hé véi nhau theo
phuong trinh: At = N.T

At=NT, = N,T, 15T, = 20T, >3-4
Theo baita co : T
T1=2:n:'f—1
8 %3: ‘f_lzieizﬁ:-l:»z?::-f =&, —£,=14cm
p T, Y4, 3 e, 9
T, =2m |2
Ma: g
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£,=4,=14em
£ 1o

Tu d6 ta co: & 3

31:32|:m=[:|,32m _}leg,nJEzzﬂ: 0,32 _

Voéi: g \9.86 1138
32:185111:[:],18111 _‘}TE:EHFZE?T. |||:|,18=

vl g 3,86 0,85s

Dang 2: Tinh toc dd va luc cing diy ciia con lic don
Vi du 1: Mot con lic don gom qua cau nho khdi lugng m = 50 gam , treo vao diy manh dail. iy g =
9,8 m/s? . Kéo con lac ra khoi vi tri can bang mdt goc « o = 60° rdi budng ra khong vén tdc ban dau .
a. Xac dinh toc do qua ning tai vi tri co goc léch o =45°, @ =30° , @ = 0°. C6 nhan xét gi ?
b. X4c dinh strc ciing day treo tai vi tri c6 goc léch o =60%a =45°, o =30°, o =0°(so v6i

£, =32cm
£, =18cm

phuong thang dimng )
Giai: Dé dang chirng minh va dua ra két qua
v=./2gl(cos & — cos ) 1)

T=mg(3cosa -2c0sa,) (2)
a. Thay ao,a vao (1) — tim duoc cac gia tri tuong ung .
b. Thay a vao phuong trinh (2) — tim dugc cac gia tri tuong ung.

Vi du 2: M6t con lic don dao dong véi bién d6 goc 1a 60° & noi co gia tdc trong luc bang 10m/ s. Van toc
cua con lac khi qua vi tri can bang la 4m/s. Tinh d0 dai cua day treo con lac.

A. 0,8m B. 1Im

C.1,6m D.32m
Giai : Dung bao toan co nang lop 10! dé khong sai !

2
M _mgh Véi bién do goc 13 60° em v& hinh & thdy do cao h=—
2 2 2 .. . Mo
Nén : :mgl:>I:V——4 =1,6m Chon C
2 g 10

Vidu 3: Mot con lic don dao dong diéu hoa véi phuong trinh 1i d§ dai: s = 2C0S7t (Cry) \« . yry), tai noi co
gia toc trong trudng g = 9,8 (M/s?). Ty sb giira luc cang day va trong luc tac dung 1én qua cu & vi tri can
bang la

A. 1,08 B 0,95 C.1,01 D. 1,05

O = 1% = =0,1rad E
Giai: HD: I g ¢ =3-2c0s0,1~1,01

F. =mg(3cosa—2cosa,,, ) mo

Vi du 4: Mot con lic don gom mot qua cau my = 200g treo vao mét sgi day khong gidn va co khéi luong
khong dang ké. Con lic dang nam yén tai vi tri can bang thi mot vat khdi lugng m, = 300g bay ngang véi
van toc 400cm/s dén va cham mém véi vat treo my. Sau va cham hai vat dinh vao nhau va cung chuyén
dong. Lay g=10 m/s®. Po cao cuc dai ma con lic mai dat duoc la
A. 28,8cm B. 20cm C. 32,5cm D. 25,6cm

Giai : Goi v 1a van tdc hai vat sau va cham.
Va cham mém ding dinh luat bao toan dong luong myVo=(mMy+my)v

My, _ 03400 240cm /s
m +m, 03+0,2
Ap dung dinh luat bao toan co nang cho 2 vi tri: Vi tri va cham va vi tri cao nhét

V=
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1 2 1 2 2!42
—(m, +m,)vi =(m +m,)gh>h=—vVv" =
5 (M M)V = (M, +m,)g 29" " 210
Vi du 5: mot con lic don dao dong véi chu ki 2s. Trong mdi chu ki dao dong thoi gian luc cing day 16n
hon trong luong cua vat 1a bao nhiéu?".
Khi con lic don dao dpng véi o bit ky.
a/ Co nang: ’\N = mgl(1-003a0)|.
b/Van tbe : v =/2gl(cosa —cosa,)
¢/Lyc cang cua soi day: [T = mg(3cosa — 2cosayp)|
Luu y: - Ce"tc cong thirc nay ég dung dung cho ca khi o c6 gia tri 16n
- Khi con lac don dao dong diéu hoa (o << 1rad) thi:

=0,288m = 28,8cm

W:%mglaj; V2 = gl(e2 —a?)

T.=mg(l+a —gaz)

ﬁ
2

Theo dé : T :mg(1+a§—§a2) > mp=> (1+a02—ga2)>1:> al >ga2 =q,>—=a

Giai:Ta co tin sb goc : ©=27/T = 7 rad/s

) T:mg(BCOSa—ZCOSaO)zmg(l_a§_§a2j
Luc cang day ¢ vi tri bat 1i la: 2

T> P:l—ag—gaz >1:a3ao\E

2
arccos —
) [ 3j
t=42 4 \'"J)_( 783655

4 T

do vat dao dong diéu hoa goc rit nho.

Thoi gian ma lyc cang day 16n hon trong luc 1a:

Dang 3: Lap phuong trinh dao dong ciia con lflg don.
* Cha y : Khi 1ap phuong trinh dao dong cua con lac don c6 hai dang phuong trinh:

- Viét theo 1i d¢ dai: S=S,Cos(wt+p) cm
- Viét theo li do goc: a= aOCOS(a)H(p) rad voi S=al

Bwoc 1: Xac dinh w: a):\/%zz?ﬂ:brf

Buwére 2: Xac dinh S va «,, st dung cong thirc doc lap vai thoi gian.

V2 2 V2
S;=S"+—  ai=a’+— hoic af =a’+—
w ol g/
Buwdéc 3: Xac dinh ¢ dya vao cac diéu kién ban dau
S=5,Cos¢
Khit =0, ta co: v=-wS,Sing

Vi du 1 : M6t con lic don dao dong (‘I,iéu‘ hoa c6 chu ky dao dong T = 2s. Liy g = 10m/s2, n2 = 10. Viét )

phuong trinh dao dong cta con lac biét rang tai thoi diém ban dau vat c6 1i do goc a = 0,05 (rad) va van toc

v =-15,7 (cm/s).

Giai : Goi phuong trinh dao dong theo li d¢ dai ctia con lic 1a:
0= E—H = Trad/ &)

Trong do:
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Ap dung hé thirc lién hé ta tinh dugc bién d6 dai ctia con lac don:

) (e rore e e -
\{{0,05. 100)" + ["i’?f = 54/2(em)

Khi @6 tait =0 ta co:

cosp=

{s = Scm {ﬁcosm: Scm
=

—
v=-15"Fcin /3 —mhangp=-13"7(cm ) .
sin(p=

5= 51"'_1:05 (Tl:t +— J(cm}

T
= = — d
P 4(ra)

~ ol el

Vay phuong trinh dao dong cua con lic 1a:

Vi du 2 : Mot con lic don dao dong diéu hoa c6 chiéu dai £ = 20ctm  Tajt =0, tir vi tri c4n bing truyén cho
con lac mdt van toc ban dau 14cm/s theo chiéu duong cua tryc toa do. Lay g = 9,8m/s2, viét phuong trinh
dao dong cua con lac.

Giai : Goi phuong trinh dao dong theo li do dai ciia con lic la: = Acos(@t+ )

o m=ﬁ=?(radfs)
Tan s6 goc dao dong: £

Van tdc tai vi tri can béng 1a van tdc cuc dai nén ta co:
5=1) Aoosp=1 cosip= 0

{08 e s g
v=14{cm / 2} —@hsingp=14 i ip 0 2

T NP R J VA
@ 7

Khi d6 tait = 0 ta co: {
§=2Cos (?t - g](cm}

Vay phuong trinh dao dong cua con lic 1
Vi du 3; Mbt con lic don g6m qua cau nho khdi luong m treo vao s¢i day co chiéu dai | =40 cm. Bo qua
strc can khong khi. Pua con lic 1éch khoi phuong thang dimg goéc o = 0,15 rad rdi tha nhe, qua cau dao
dong diéu hoa. Quing dudng cuc dai ma qua cau di dugc trong khoang thoi gian 2T/3 1a

A.18 cm. B. 16 cm. C.20cm. D.8cm.

Ta co: So = l.ag =40.0,15= 6¢cm

Quang duong cuc dai ma qua cau di duoc 1a khi vat qua vung co tdc do cuc dai qua VTCb.
Coi vat dao dong theo ham cos. Ta lay d6i xtimg qua truc Oy N M
Ta co: GOc quét: Ap = At.w 2T 27 _ = hild —r+Z /1
3T 3 3 —
Trong goc quét: Ag; = m thi quiang duong 16n nhat vat di duogc 1a: % 5 3
Smaxt = 2A =12cm 3
Trong goc quét: Ap; =n/3 tt M dén N:thi Smaxe = 2.3 = 6cm \j
Vay Smax = Smaxt + Smaxz = 18cm
Vi du 4; Mot con léc don dao dong diéu hoa véi bién do goc ao = 0,1(rad) tai noi c6 g = 10m/s?. Tai thoi

diém ban dau vat di qua vi tri co 1i d6 dai s = 8/3 (cm) vai van téc v = 20 cm/s. Po 16n gia téc cua vat khi
no di qua vi tri co lido 8cm la

A. 0,075m/s?. B. 0,506 m/s?. C. 0,5 m/s?. D. 0,07 m/s?.
Giai:
+Biéndo daiso = 1. o = go;o
()]
. V2
Laico s; =5 +— = o = 2,5(rad/s)
(O]
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+ Khi s = 8cm = [a| = 0”.s = 0,5m/s*. = Pap an C.

Tric nghiém:
Cau 1: Con léc don dao dong diéu hoa cd S, = 4cm, tai noi co gia tdc trong truong g = 10m/s®. Biét chiéu

dai cua day 1a ¢ = 1m. Hay viét phuong trinh dao dong biét lic t = 0 vat di qua vi tri can bang theo chiéu
duong?

A. S=4Cos (107rt —%j cm B. S=4Cos (107zt +%) cm

C. S=4C05(ﬁt—%j cm D. S:4Cos(7zt+%J cm

Cau 2: Mot con lac don dao dong véi bien dd goc a, = 0,1 rad c6 chu ki dao dong T = 1s. Chon géc toa do
la vi tri cén bing, khi vat bt dau chuyén dong vat di qua vi tri can bang theo chiéu duong. Phuong trinh dao
dong cua con lac la:

A. a=0,1Cos2xt rad B. o =0,1Cos(27t+ ) rad

C. a:O,lcos(Zsz%j rad D. =0 1Cos(2;:t—5j rad

Cau 3: Con lic don co chiéu dai | = 20 cm. Tai thoi diém t = 0, tir vi tri can bang con lic dwoc truyén van
td¢ 14 cm/s theo chidu duong cua truc toa do. LAy g = 9,8 m/s?. Phuong trinh dao dong cua con I4c 1a:

A. S= 2Cos(7t —%j cm B.S=2Cos 7t cm
T T
C. SﬂOCos(?t—Ej cm D. S:10Cos(7t+5] cm

Cau 4: Mot con lic don dao dong diéu hoa véichu ki T = %s. Biét rang & thoi diém ban dau con lac & vi tri
c6 bién do goc a, voi Cosa,= 0,98. Liy g = 10m/s”. Phuong trinh dao dong cua con lic la:

A. o =0,2Cos10t rad B. a =0,2Co0s (10t+%j rad

C. a =0,1Cos(10t)rad D.« =0,1Cos (10t+ gj rad

Cau 5: Mot con ldc don c6 chicu dai day treo | = 20cm treo tai mot diém co dinh. Kéo con lic Iéch khoi
phuong thang dirng mot goc bang 0,1 rad vé phia bén phai, roi truyen cho nd van téc bang 14cm/s theo
phuong vudng goc véi soi day ve phia vi tri can bang thi con lac s& dao dong diéu hoa. Chon goc toa do o vi
tri can bang, chiéu duong huéng tur vi tri can bang sang phia bén phai, goc thoi gian 1 luc con lic di qua vi
tri can bang Ian tha nhit. Lay g = 9,8 m/s?. Phuong trinh dao dong cua con Iic 1a:

A. S= 2x/§COS(7t-Ej cm B. S=2+2Cos (7t+ Ej cm
T T
C.S= 3Cos(7t-5j cm D. S= 3Cos[7t+ Ej cm

Cau 6 : Mot con lic don c6 chidu dai Im dao dong tai noi cod g = 2 m/s®. Ban dau kéo vat khéi phuong
thdng ding mot goc o =0,1 rad r61 tha nhe, chon goc thoi gian luc vat bat dau dao dong thi phuong trinh li
do daicua vat 1a :

A. S = 1Cos(rt) m. B.S= O,lCOS(nt+%) m.

C. S=0,1Cos(nt) m. D. S =0,1Cos(nt+ ) m.

Cau 7: Mdt con lic don dao dong didu hoa c6 chu ky dao dong T = 2s. Liy g = 10m/s?, n? = 10. Viét
phuong trinh dao dong clia con lic biét rang tai thoi diém ban dau vat c6 li d6 goc a = 0,05 (rad) va van tdc
v =-15,7 (cm/s).
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A. S=5x/§COS(7rt+%j cm B. S= Sﬁcos(ﬁt_%) cm
C.S= 5Cos(7zt-%j cm D.S= 5Cos[7zt+%j cm

Cau 8: Con lic don c6 chu ki T =2 s. Trong qua trinh dao dong, goc 1éch cuc dai cua day treo 1a
o, =0,04rad. Cho rang quy dao chuyén dong 1a thang, chon gdc thoi gian 1a lac vat ¢6 i 40 « =0,02 rad
va dang di vé phia vi tri cdn bang. Viét phuong trinh dao dong cta vat?

A o= 0,04Cos[7zt+%j rad B. o =0, 02Cos[7zt+%j rad

C. =0, OZCOS(ﬂ't) rad D. =0, 04COS(7Z't) rad

Cau 9: Mot con lac don c6 chiéu dai day treo ¢ = 62,5 cm dang ding yén tai noi co gia toc trong trudng g =
10 m/s?. Tait =0, truyén cho quéa cau mot van toc bang 30 cm/s theo phuong ngang cho n6 DBDPH. Tinh
bién do goc «, ?

A. 0,0322 rad B. 0,0534 rad
C. 0,0144 rad D. 0,0267 rad

Cau 10: Con lic don DPPH theo phuong trinh: S =4Cos (10t —2?”) cm. Sau khi vat di dugc quang duong
2 cm (ké tir t = 0) vat c6 van tdc bang bao nhiéu?

A. 20 cm/s B. 30 cm/s

C. 10 cm/s D. 40 cm/s

Dang 4 : Nang luwong dao dong cua con lic don

1. Pong ning: W, =%mv2 =%ma)ZS§.Sin2(a)t+(p) ()

= deax =%mCOZS§ (‘])
A« l 2 1 2 2 1 62 2 2
2. The nang: W, =Emg€a =§mg£ao Cos*(at+p) < W, =5 Mg—a .Cos* (wt+9)
= W, =%mw28§.Cosz(a)t+(p) I (Véi o =% vi S =P
1 2c2 l 2
= W, =—Mo'S; =—mgla, (J)
2 2
3. Co niing: W=W, +W, =%ma)28(2) :%mgfag =W, . =W,,.=hs
. . W, & . a
4. Ti so gitra Pong ning va Thé ndng: —L=—"2-1=—C-1=n
g ong g g WS o

= Cong thirc xac dinh vi tri ctia vét khi biét trude ti s giita Pong ning va Thé nang 1a:
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S 107
S=+—>2 Hoic a=+—-2
n+1 ¢n+1

< . 1 R
5. Cong thirc xac dinh van toc cia vat tai vi tri ma Pong ning bang — Thé nang la:
n

Néu ta co: W, 1 hay W, =1Wt
W, n n
thi: v=1= @S, __ +S, g Hoac v== Oyt _ ta, 9
n+1 /(n+1) Jn+1 (n+1)
Chuy :
- Tinh toan nang lugng dao dong khi goc léch lon (Dao dong ciia con lic khi nay 14 dao dong tuan hoan chir
mv
W, =
T2

7 W, =mgd (1- cosc)
2
W= %+mgf(1— Cosce)

khong phai dao dong diéu hoa) : , ‘
- Tinh toan nang lugng dao dong khi géc 1¢ch nho (lac nay dao dong cua con lac la dao dong di€u hoa,
r 2

mv
W=
iz

of 1
<Wﬁ.ﬁ_=mg£?=§mmjsj

2
W =mgf % = %mo:-:"f-kg
thuong thi trong ky thi Pai hoc s€ la : ) )
- Khi @€ cho moi quan hé gitra dong nang va thé nang (vi du Wd = k.Wt, vadi k 1a mot hé so ti 1€) thi:

+ Tinh 1i d6 dai (s) hay li d6 goc (o) chung ta quy hét vé theo Thé ning (Wt). Cu thé nhu sau:

W= kW, o oy
=k+1W =W < (k+imgl—= mg.f— ==
W+ W, =W 2 ﬁ& )

+ Tuong tu dé tinh toc do v thi chung ta quy hét theo dong nang (Wd) :

W, =l W, 1 1 2 : 7
o :>[—+1]Wd=w<:>(—+1].m“ =mgfﬁ:~v= i
W+ W, =W \k k)2

Nhéin xét :

- Nhin biéu thirc thi ¢6 vé phirc tap nhung thyc ra trong bai toan cy thé chung ta thuc hién phép gian udc s&
duogc biéu thirc hay két qua dep hon nhiéu.

- Trong céc dé thi dé cho viéc tinh toan don gian thi & (1) thudng cho céc gia tri ctia k 1a k = 1 hodc k = 3.

Vidu 1: Mot con lic don c6 £ =1m | dao dong diéu hoa tai noi ¢6 g = 10m/s2 va goc léch cuc dai la 90.
Chon goc thé tai vi tri cdn bang. Gid tri cua van tdc con lac tai vi tri dong ndng bang thé ning 1a bao nhiéu ?
mgla?

. , 2

Khi dong nang bang thé nang (tinh van toc nén nhé quy vé Dong ning nhé) ta co:

Wy =W v oy’ of o101
= s mgt S v=og (S =0 o = = 0.35(m
{W W =W 2 & M 180 o fs)

Vi du 2 : Mot con lic don gom mot qua cau c6 khdi lugng 500g treo vao mot soi diy manh, dai 60cm. Khi
con lic dang & vi tri can bang thi cung cap cho ndé mot nang luong 0,015J, khi d6 con lic dao dong diéu hoa.
Tinh bién d6 dao dong cta con lic. Liy g = 10m/s2.

Giai : Bién d6 goc dao dong cua con lic dugce tinh tir phwong trinh ciia ning hrong:
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£ 20,015
w= 18 '1” 2 _ 0 A(rad)
mgz‘,’ 051006

Vi du 3 : M6t con lic don c6 m = 200g, g = 9,86 m/s2; dao dong véi phuong trinh: « =0,05c0s(27 —%) rad

a. Tim chiéu dai ¢ va ning luong dao dong cua con lic.
b. Tait=0 vat c6 li d0 va van toc bang bao nhiéu?

’ A A , z e ey, (04
c. Tinh van toc cta con liac khind ¢ vitri o = =%

3

d. Tim thoi gian nhé nhat (tmin) dé con lac di tir vi tri 6 Pong ning cuc dai dén vi tri ma Wd = 3Wt
Giai :

9 BE
:‘r.&’——g ——FtsU 25m = 25cm
a. Ta co:

Bién do dai cua con lc la A = £% = 27.0.05=1,23cm

W= lma’a?=050,2472 (125 102)
Nang luong dao dong cua con lac la: 2 )
b. T gia thiét ta c6 phuong trinh theo 1i d§ dai cua con lac:

5= fo= 0,25.0,05.:05(27[1;— g] =1 25c0s [2m —%] (cm)
. T . T
v=z5'=—2T 1,255111[2?[1: —EJ = —2,5ns1n[2m—EJ {cm £ )

<3

s =125c0s (— g] =1, 25.?13111

Tir d6 phuong trinh van tdc :

v, = —2.5msin| —= | =1,25m(cm / 5)
’ 6
Tait=0 thi
2
. =W, = mgf—:—mgf% mgc"?ﬂqJ W
c. Khi 5 2 2 3 37 2 3
2 22 4T
W=We X fWoy= o
Tur do ta duoc: 3 2 3 3m
Thay gia tri m = 0,2kg va W tinh duoc ¢ cau a ta tim dugc v.
d. Ap dung cong thirc & (1) ta ¢6 : Khi dong nang cyuc dai vat ¢ Vitri can bang (a = 0).

Khi dong ning bang 3 1an thé ning ta c6 :

W, = 3W o 2
T AW -Wedmgl e —mgf L =L
Wy W, =W 2 2 2

T Zmie 1
" o L a=2 s ==
Bai toan tré thanh tim tmin khi vat di tir vi tri c6 o= 0 dén vi tri ¢o 2 Taco: 20 1R

, " 0 A 1AL 4A 2 T £« C e A 13
Vi du 4. Mot con lac don dao dong véi bién do goc %<§> c6 moc theé nang dugc chon tai vi tri can bang

clia vat ngng. Tinh ti s6 giita thé ning va dong ning ctia vat nang tai vi tri ma lyc cing diy treo c6 do 16n
bang trong luc tac dung 1én vat ning.

AN _5 B W _, c W _, D, M _g
d d VVd d
1+2cos o,

Gidai: T=mg< mg(3cos a—2c0s ) =mg = ©S & 3
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W, =mg/(1— COSa) 3 (1 cosq,)

= =2

Wi
mv’ _ mg W

!
1-cose
5 3 — 0)

Vi du 5. Mot con le“}c don dao dong diéu hoa trong trudng trong luc. Biét trong qua trinh dao dong, d6 lon
lyc cang day lon nhat gap 1,1 1an d6 1on lyc cang day nho nhat. Con liac dao dong vdi bién do goc la:

A. irad B. irad C. \/Erad D. 3
\}35 \/33 31 31

Giai: Cong thuc tinh lyc cang day treo
T = mg(3cosa — 2cosap)
T = Tmax = mg( 3- 2cosag) khia =0 vat qua VTCB
T = Tmin = mgcosag khi a=o0p vat ¢ bién
Tmax =1,1 Tnyin=> 3 -2cosog = 1,1cosog

W_

cosOp = i<:> 1—23in2a :i—>25m 2 =1-—=—=—_
31 2 3,1 2 4 31 31 31

2_ 2 2 .
a = — <= = .|— .PapanD
° T3 07 Y3 TP

Vi du 6: Qua cau kim loai ciia con lic don c6 khéi lwong 0,1 kg tlch dién g= 107C dugc treo bang soi day khong
dan, manh, co chiéu dai | tai noi c6 gia tdc trong truong g = 9,8 m/s? va duge dat trong mot dién trudng déu nim
ngang c6 do 16n 2.10° V/ m. Ban dau nguoi ta gilr qua cau dé cho soi diy c6 phuong thing dimg vudng goc voi
phuong cua dién truong rdi budng nhe vé6i van tdc ban dau bang 0. Luc cing cua soi ddy khi qua cdu di qua vi tri can
bing méi cua no la:
A. 1,02N B. 1,04N C. 1,36N D. 1,39N

Giai: Goi a 1a goc hop béi diy treo va phuong thing ding khi qua cau & vi tri cin bang méi
Ta c6 tan .= Fo/mg = (q.E)/(m.g) = 0,2/0,98 = 1/4,9~0,2
Gia toc luc dién truong truyén cho vét: a = Fo/m = (q.E)/m = 2m/s?
Gia tdc ma vat thuc hién dao dong diéu hoa xac dinh theo cong thic: g’2 = 92 +a’
Thay sb ta co g’ ~10m/s?
Luc cing cta soi day khi vat qua vi tri cin bang tinh theo cong thuc:

T = mg’(3-2cosa) ( Do o nhd nén cos’a~1- o’ viy cosa ~ 0,98)
Dovay T =~ 0,1.10(3-2.0,98) =1,04N . Pap an B
Vi du 7: Mot con lc don gém hon bi nho b?mg kim loai dugc tich dién q > 0. Khi dat con lic vao trong dién truong
déu c6 véc to cudong do dién truong nam ngang thi tai vi tri can bang day treo hop vdi phuong thing dimg mot goc o
v6i tano = 3/4, lic nay con lic dao dong nho vaéi chu ky Ty Néu ddi chidu dién truong niy sao cho vécto cuong dd
dién truong c6 phuong thang dimg hudng 1én va cudng d6 khong doi thi chu ky dao dong nho ctia con lic luc nay la:

5 T, 7
ATl=. B. —%. C. Ty, |=. D.T:v5.
l\/; ﬁ l\/; 1\/_

. F E
Gidi: Taco Gia toc do lyc dién truong gdy ra cho vata = — = = ( E 1a d¢ 16n cuong d¢ dién truong)
m m
Khi dién truong nam ngang:
I F_a_ 3 3
T,=2n_|— Voéi g1 = \/gz +a? . tano= —= —= S~ -—>a= —q
9, P g 4 4

01 = §g
4
Khi dién truong hudng thing ding 1én trén
3
T,=2n Vi g=0-a=0-—0=—g¢
) 4 4

= 5 > T,=T;+/5. Chen D

_2_ 9
T,
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Vi du 8: Cho mot con lac don c6 vat nang 100 g, tich dién 0,5 mC, dao dong tai noi cé gia téc g = 10 m/s”. Pat con
lic trong dién trudong déu c6 véc to dién trudng nim ngang, d6 16n 2000 V3 V/m. Pua con lhc vé vi tri thip nhat roi
tha nhe. Tim lyc cing diy treo khi gia toc vat ning cyc tiéu
A.2,19N B.1,46 N C.15N D.2N
Gidi: Biéndd gocla a
. E
Tai vi ti can bang day treo 1éch goc o : tana = 9= — a =30
mg
Gia toc hudng tim ap=2g(C0S ¢ —cos o) PK: 0< ¢ <60
Gia tdc tiép tuyén ag=gsin 0]
Gia tdc cta con lc:

a’=a’+a’ =g°sin®p+4g° (COS¢—£) —a= g\/_(\/_ cos @)°

amin khi cOS@ =1— @ =0=>T=mgyq

Véi gpg =4/9 +(qm)

=20 >T=0120=2N

Vi du 9: M6t con lic don c6 khéi lugng 50g dit trong mot dién truong déu c6 vecto cudng d6 dién truong E hudng
thﬁng ding 1én trén va c6 do 16n 5.10°V/m. Khi chua tich dién cho vat, chu ki dao dong cta con lic 1a 2s. Khi tich
dién cho vat thi chu ki dao dong ctia con lic 1a /2 s. Liy g=10m/s® va n°=10. Dién tich cua vt 1a

A. 4.10°C B.-410°C  C.6.10°C D.-6.10°C

Giai: Khi chua tich dién chu ky: T, =27 ’L =2(s) (g, =98
g

f L L= == - =
Sau khi tich dién chu ky: T, =2n _[— (v6i g, =g, +a vama=q.E)
&

%: g_z=i©&=%>1Néancﬁngdﬁuvﬁg3q<0

2 g = g

=g +a= %gl =a= ggl = 0,05.0,6.10=q.5.107° = q =-6.10°(C)

Chon D

Vi du 10: Mét con lic don dang dao dong diéu hoa trong mét thang may dimg yén tai noi c6 gia toc trong truong g=9, 8
m/s? voi nang luong dao dong 100mJ, thi thang may bat dau chuyen dong nhanh dan déu xuong dudi voi gia toc 2,5 m/s?.
Biét rang thoi diém thang may bat dau chuyén dong 1a lac con lic c¢6 van tdc bang 0, con lic s& tiép tuc dao dong diéu hoa
trong thang may vdi nang luong

A. 200mJ. B. 74,49mJ. C. 100mJ. D. 94,47mJ. _
Giai:
1 2
+ W= E mglog
+g =g-a=73ms =
+ thang may bt dau chuyén dong khi con lic c6 van tc bang 0 => VT bién => a, khong doi. *
1 W 1 1
W= —mg’log? s — =3 = w> = 74.49m a (D
2 W g
vP
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6. Tric nghi¢m:

Cau 1: Mot con lic don DPDH véi bién do goc o, nho. Lay mdc thé nang & vi tri cdn bang. Khi con lic chuyén dong
nhanh dan theo chiéu dwong dén vi tri c6 dong ning bang thé ning thi i 46 goc « cua con lic bing?

% _% % _ %
V3 RE 2 2

Cau 2: Con lic don c6 day dai 1= 50cm, khéi lugng m = 100g dao dong tai noi g = 9,8;1Vs2. Chon gbc thé ning tai vi
tri can bang. Ty s6 luc cang cuc dai va cuc ti€u cua day treo bang 4 . Co nang cia con lac 1a?

A

A.1,225] B. 2,45] C. 0,1225] D. 0,245]

Cau 3: M6t con lic don c6 ddy treo dai 1 m va vat c6 khdi luong 1 kg dao dong véi bién d6 goc 0,1 rad. Chon gbc thé
ning tai vi tri cAn bang cua vat, ldy g = 10 m/s . Tinh co ning toan phan cuia con lic?
A.0,05] B. 0,02 C.0,241J D. 0,64

Cau 4: Mot con lic don day dai 1 = 1m dao dong diéu hoa véi bién do goc «, = 4°. Khi qua vi tri can bang day treo bi
gitr lai & mot vi tri trén duong thing dimg. Sau d6 con lic dao dong v6i day dai I’ va bién do goc a' =8 Co nang cua
dao dong s¢€

A. Giam 2 lan B. Khong doi C. Tang 2 lan D. Giam 4 lan

Cau 5: Mot con lic don dao dong diéu hoa v&i bién do gbc o = 5% Tai thoi diém dong nang ctia con lic 16n gép hai
lan thé nang ctia no thi li d§ goc o xap xi bang
A. 2,98° B. 3,54°. C. 3,45 D. 2,89°

Cau 6: Mot con lic don c6 day treo dai 1m va vat c6 khéi lugng m = 1kg dao dong voi bién do goc 0,1rad. Chon gdc
thé ning tai vi tri can bang cua vat, lay g = 10m/s2. Co ning cua con lic la:

A.0,1J. B. 0,01J. C. 0,05J. D. 0,5J.

Cau 7: Mét con lic don dao dong diéu hoa vai bién do goc ao. Con lic c6 dong niang bang n 1an thé ning tai vi tri c6 li
do6 goc.

A a=2 B. g =20 Ca=t-20_ %o
n n+1 \/n+1 N+l

Cau 8: Mat con lic don dao dong diéu hoa véi bién do goc a0. Con lic co dong ning bang thé nang tai vi tri co li do
goc.
a, a, a,

Aa=2, B. =t —L C.a=20. D.a=+22

2 22 J2 J2
Cau 9: Mot con lic don dao dong diéu hoa véi bién do goc oo = 5°. Vi li d6 goc o biang bao nhiéu thi dong ning cua
con lac gap 2 lan thé nang?
A a=1345". B. «=2,89. C. a=42,89°. D. a=3,45°.
Cau 10: Tai noi c6 gia toc trong truong g, mot con lic don dao dong diéu hoa véi bién do goc a, nhé. Lay méc thé
nang & Vi tri can bang. Khi con Iic chuyén dong nhanh dan theo chiéu duong t6i vi tri c6 dong ning bang thé nang thi
li do goc o cua con lac bang:

a a a a
A a=-%. B.o=—%. C.o=—-2%. D. a=——-2X%.

NG 2 2 N

Cau 11: Hai con lic don co cung khdi lwong vat nang, chiéu dai day treo lan Iuot 1a I; = 81cm, I, = 64cm dao dong voi
bién d¢ goc nho tai cing Mot noi véi ciing mét nang lugng dao dong. Bién do goc cia con lic thr nhit 1a ¢y, =5° .
Bién d¢ gdc cua con lic the hai la:

A. 5,625° B. 3,951°. C. 6,328". D. 4,445°,

Cau 12: Mot con lac don chuyén dong v6i phuong trinh: S =4Co0s [27[12 — Ej cm. Tinh li d gbc « cua con lac lic

dong ning bang 3 1an thé nang. Ly g =10 m/s® va 7° =10
A. 0,08 rad B. 0,02 rad C.0,01rad D. 0,06 rad
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Cau 13: Con ldc don gém vat ning treo vao ddy ¢6 chiéu dai /= 1 m dao dong véi bién d6 a, =0,1rad . Chon gdc
thé ning & vi tri can bang, ldy g = 10 m/s®. Tinh van tdc ciia vat ning tai vi tri Pong ning bang Thé ning?

A v=43 B. v=0,15 m/s C. v=+/5mis D. v=+2m/s
Cau 14: Mot con lic don ¢ day treo dai ¢ = 50 cm va vét ning khdi lugng 1 kg, dao dong véi bién do goc

o, = 0,1rad tai noi c6 gia tc trong truong g = 10 m/s®. Tinh ning luong dao dong toan phan cua con lic?

A. 0,012] . B.0,023] ) C.0,025) ) D. 0,002 J

Cau 15: Khi qua vi tri can bang, Vé}t nang cua con lac don c6 van toc v = 1 m/s. Lay g= 10 m/s% Tinh d6 cao cuc
dai cua vat nang so véi vi tri can bang?

A.2cm B.4cm C.6cm D.5cm

Cau 16: Con lac don dao dong voi bién do goc 2° ¢6 nang luong dao dong 14 0,2 J. DBé ning lugng dao dong 12 0,8 J
thi bién d§ goc phai bang bao nhiéu?

A ay,=4 B. a, =3° C. o, =6° D. o, =8

Cau 17: Cho mdt con lac don, kéo con lac 1éch khoi vi tri can bﬁng goc o, = 45° 15 tha khong van tdc dau. Tinh
goc léch cua day treo khi Pong ning bang 3 1an thé ning?

A. 10° B. 22,5° C. 15° D. 12°

Cau 18: Mot con lic don dai 0,5 m treo tai noi ¢ g=9,8 m/s®. Kéo con lic 1éch khoi vi tri can bé“mg goc o, = 30° rdi
tha khong van téc dau. Tinh téc do vat khi W, =2W, ?

A. 0,22 m/s B. 0,34 m/s C. 0,95 m/s D. 0,2 m/s

Dang 5: So sanh 2 con lic don

3-1. Chu ki, Tan sé6 dao dpng ciia con lic don thay déi khi thay déi chiéu dai ciia ddy treo:

Tan s6: a):\/g rad; Chuki: T=2rx { S; Tan s6: f:i g Hz
g 2 \ /0

4
2
g g 2z \N¢ f g

Nhan xét: T2 tilg voi £: = Néu £=/(,+0,+--- Thi T>=T7+T +--
1 1 1

1 .
—ztiléVO,'IK = N¢éu €:€l+€2+"‘ Thi —2:—2+—2"'
f TN

a.Cac Vidu: ) . i
Vidu 1. Cac con Iéq don co chiéu dai lan lugt €4, €5, 03= 101 + £, 4= 0, — L, dao dOng vai chu ky Ty, To, T3 =
2,4s, T, = 0,8s. Chiéu dai £; va £, nhan gid tri

A. ¢, =0,64m, ¢, =0,8m B. ¢, =1,15m,/, =1,07m
C. /,=107m,/, =1,15m D. ¢, =0,8m,/, =0,64m
T=T +T; 2 4 T2 2
DR S CNLE AL RN L T, ¥ A — DA D
T =T -T; 2 4n

Vi du 2. Hai con lic don chiéu dai 1, I, (I;>l,) va c6 chu ki dao dong tuong ung la Ty; Ty, tai noi co gia tdc trong

truong g = n° m/s. Biét ring, ciing tai noi d6, con lic c¢6 chidu dai l; + |, , chu ki dao dong 2s va con lic don c¢6 chiéu

dai Iy - I; ¢6 chu ki dao dong 0,4 \/7 (s) =1,058(s). Tinh Ty, Ty, Iy, 1>

Loi giai
< SA aas p N _ 11 _ T12
+ Con lac chiéu dai l; co chu ki T.= 27, - = —1_ )
g 4752
< P Uy N 12 T2
+ Co lac chiéu dai 1,¢6 chu ki T,= 2. - = _Z_g (2)
g 4752

+ Con lac chiéu dai I; + 1, c6 chu ki T4= 2I1. / L+l
g
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2 2

=08 _@ 7 —1(m)=100cm @)

4r? A

, L A h -1
+ Con ldc ¢6 chicu dai Iy - 1,c0 chu ki T = 2T1.
g

"\ 2 2 2
> h-L= () 2.9 = (0’4.\/73 T - 0,28 (m) =28 cm 4

Az Az
Tu (3) (4) I, = 64cm I, =36cm

Thay vao (1) (2) Ti= 21‘1‘/064 =16(s) SuyraT,= 21‘[‘/01:;6 1,2 (s)
T

Vi du 3. Trong khoang thoi gian At, con lic don ¢6 chiéu dai l; thuc hién 40 dao dong. Van cho con lic dao dong & vi
tri d6 nhung ting chiéu dai soi day thém mot doan bang 7,9 (cm) thi trong khoang thdi gian At n6 thuc hién duogc 39

dao dong. Chiéu dai cta con lic don sau khi ting thém 1a

A. 152,1cm. B. 160cm. C. 144,2cm. D. 167,9cm.
¢, 0, 79
Loi gidi: Chon B HD: Taco: |1 =11 _/2 -39 392407 79 =01
t, T, f, 40
= ¢, =160cm.

Vi du 4. C6 hai con lic don ma d6 dai ciia chung khac nhau 22 cm, dao dong & ciing mét noi. Trong cung mét khoang thoi
gian, con lac thtr nhat thuc hién duoc 30 dao dong toan phém, con lic thtt hai thuc hién duge 36 dao dong toan ph?m. Do dai
cta cic con ldc nhin gia tri ndo sau day :

A . 1,=88cm;Il, =110 cm. B.l,=78cm;l,=110 cm.

C.l=72cm;1,=50cm. D.1;:=50cm; |, =72 cm.

7 —22
Loi gidi: Chon C /Ta c6: tlzﬁzzi Kﬁ,Qzﬁ 21 £_ = 3¢ 1/ ,/
t T\ £ t T

¢, =72(cm) = ez =50(cm)

Vidu5. Trong cling 1 khoang thoi gian,con léc don ¢6 chicu dai Iy thyce hién de 10 dao dong bg.con lic don c6 chiéu
dai I, thyc hién dc 6 dao dong bs. Hiéu chiéu dai cua 2 con lac 1a 48 cm.tim 11.12.
Tacol, >,

b4 b4 48 3
HD: Ta co: ﬁzﬁzizi :?:ﬁ:azz
6, T, f 10

=0, =T75cm; ¢, =27cm.

Vidu 6. Mot con lic don thyc hién dao dong trong khoang thoi gian t con lic thyc hién dc 120 dd toan phan, con lic
don thir 2 thyc hién dugc 100 dao dong toan phan Tong chiéu dai cta 2 con lc 1a 122cm.Tim Iy, 1,

HD: Tuong tu cau trén: Ta c6: ﬁ:ﬁ:ﬁ:@ - 2 _ ¢, _122: 61
\}6

T, f, 120 10> 12° 244 122

hay 1440, =100/, =>144/, =100(122 -7 )
2440, =12200 => ¢, =50cm; ¢, =T2cm

Vidu7. Mot con lic don thuc hién dao dong trong khoang thoi gian t con lép thuc hién dc 120 dd toan phﬁ\n. Thay
d61 dg dai con lac 1 doan 22cm thi cung trong khoang thoi gian t d6 thi con lac thyc hién de 100 dd toan phan. Tim
chiéu dai ban dau cua con lac?

Tuong tu cau trén: Ta c6:
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Vidu8. Haicon lic don dao dong cung mdt noi,trong cung mot don vi thoi gian,con lac don thyc hién 30 dao
dong,con lic 2 thyc hién 40 dao dong.Hiéu s6 chiéu dai ciia 2 con lic 1a 28cm. Tim chiéu dai mdi con lac.
A:l;=64cm,1,=36cm; B: 1;=36¢cm,l,=64cm; C: I,=34cm,l,=16cm;  D: I;=16cm,l,=34cm.

Vidu9. Hai con lic don cé cing khdi luong vat ning, dao dong trong hai mit phang song song canh nhau va cling
vi tri cAn bang. Chu ki dao dong ciia con lic thir nhat bang hai lan chu ki dao dong cta con lic thir hai va bién d6 dao
dong cua con lac thir hai bang ba 1an con lic thir nhat. Khi hai con lic gp nhau thi con lic thir nhit c6 dong ning bang
ba lan thé nang. Ti s6 do 1on van tdc ctia con lac thir hai va con lic thir nhét khi chung gip nhau bang

A. 4, B. E C. @ . D. 8.
3 3
Gl?:ll, Bién df) xét & déy la bién df) cung. Do T1=2T2 —> Il = 4|2 va , = 2601; SOQ=3501
. 1 E 282
Co ning cua con lic E = =ma?S; — —2 = % 36 - E, =36E,
2 E @S,
1 dl

Tai vi tri 2 con lac gép nhau tic la cung li 4§ cung s nén: tim moi lién hé thé nang cua 2 con

E,., (02

lic: E, :%ma)zsz -2 =4 E, =4E,(*)

Eu a)l

, . . 4
Tai vi tri gap nhau: xét con lac 1 c6 theé nang bang 1/3 lan dong nang: Co nang la: E;= E¢tEy — E, = 5 E, (@)

Co ning con lac 2: E,= Ey+E — 36E, = E, +4E,, — 36E, = E, +% E, (tir * suy ra)

21 '
Chia 2 vé cho E4 va cha y (2): ﬁzv— %—)i: 140

3 WV Vv 3

b. Tric nghiém:

Cau 1: Con lic don dao dong didu hoa. Khi tang chidu dai con lic 1én 9 1an , tan sb dao dong caa con lic s&:

A. Tiang 1én 3 1an. B. Giam di 3 1an. C. Tang 1én 4 1an. D. Giam di 4 1an.
Cau 2: Khi chiéu dai day treo con lic don ting 20% so vai chiéu dai ban dau thi chu ki dao dong cua con lic don thay
d6i nhu thé nao?

A. Giam 20%. B. Giam 9,54%. C. Tang 20%. D.Tang 9,54%.

Cau 3: Hai con lic don c6 chu ki Ty = 2s va T, = 1,5s. Chu ki cuaa con lic don c6 ddy treo dai bang tong chiéu dai day
treo cua ai con lic trén la:

A. 2,5s. B. 0,5s. C. 2,25s. D. 3,5s.

Cau 4: Hai con lic don c6 chu ki Ty = 2s va T, = 2,5s. Chu ki ciia con lac don ¢ ddy treo dai bang hiéu chiéu dai day
treo cua ai con lac trén la:

A. 2,25s. B. 1,5s. C. 1,0s. D. 0,5s.

Cau5: Chobiétls= 1, + 1, val, =1, — I,. Con lic don (Is ; g) ¢6 chu ki T3 = 0,4s. Con lic don (l4;g) ¢6 chu ki T, = 0,3s.
Con lic don (I; ; g) ¢6 chu ki 1a:

A. 0,1s. B. 0,5s. C.0,7s. D. 0,35s.

Cau 6: Chobiétls= 1, + 1, val, =1, — I,. Con lic don (I5 ; g) c6 tan s6 f; = 6Hz. Con lic don (l5;g) c6 tan sé f, = 10Hz.
Con lic don (I, ; g) c6 tan sé Ia:

A. 4Hz. B. 10,6s. C. 16Hz. D. 8Hz.

Cau 7: Mot con lac don c6 chiéu dai |. Trong khoang thoi gian At né thuc hién dugc 12 dao dong. Khi giam chiéu dai
di 32cm thi ciing trong khoang thoi gian At noi trén, con lac thuc hién duoc 20 dao dong. Chiéu dai ban dau cua con
lac la:

A. 30 cm. B. 40cm. C. 50cm. D. 60cm.

Cau 8: Mot con lic don c6 chiéu dai I. Trong khoang thoi gian At né thuc hién dugc 12 dao dong. Khi giam chiéu dai
di 16cm thi ciing trong khoang thoi gian At noi trén, con lac thuc hién duoc 20 dao dong. Chiéu dai ban dau cua con
lac la:

A. 30 cm. B. 25cm. C. 40cm. D. 35cm.

Cau 9: Mot con lic don ¢6 chiéu dai | = 1m, vat ning 1a qua cau bang thép khéi luong m. Phia dudi diém treo | trén
phuong thang dung tai diém I' v6i II' = 75cm duoc dong mét cai dinh sao cho con lic vudng vao dinh khi dao dong.
Chu ki dao dong cua con lic la (Ldy g = n2).

A. 1s. B. 2s. C. 3s. D. 1,5s.

. . 1 s . . 1 .. .
Céau 10: Cho biét mat trang c6 ban kinh bang 3—7 ban kinh Trai dat. Khoi lugng mat tring bang a khoi lugng Trai
Pat. M6t con lic don dao dong trén Mat Trang c6 tan sb thay ddi ra sao so Véi lic dao dong trén Trai Dat.
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A. Tang 2,5 lan. B. Giam 2,43 lan. C. Tang 4 lan. D. Giam 4 lan.

Cau 11: Gia téc trong truong trén mat tring nho hon gia toc trong truong trén Trai Dt 6 lan. Kim phat cua dong ho
qua lac chay mot vong & Mat Dét hét 1 gio. Néu dua dong hd trén 18n Mat Trang, chiéu dai qua lic khong ddi, kim
phut quay mot vong hét.

A. 6h. B. i h. C. 2h 27 ph. D.

NG

Dang 6: Chu ky con lic don thay ddi khi cé thém hrc la.
Sir dung mot so cong thirc gan dung:

ol
0

Néu g ritnhé sovéi I thi: (L+¢)" ~1+ng; (1-¢)" =1-ng; (Q+g)lte,)=1te *e,

* Phwong phdp: Ngoai trong luc P con lic con chiu thém tac dung ciia nhirng luc F khong d6i thi coi nhur con lic

chiu tac dyng cua trong luc hiéu dung P, voi P, = I_5 +F

—_ _— _—

P, gdyra g,, (& VTCB néu cat day vat s& roi v6i gia tc ¢,, nay)

_—

|
Oha

— Py
Uhg = —% Chu ky méi ctia con lic dugce xac dinh boi: T = 27
m

6.1/ Luec la 12 I diy Acsimet.
Vi du 1: Hiy so sanh chu ky cta con lic don trong khong khi véi chu ky ciia n trong chan khong biét vat ning co
khéi lugng riéng D, khong khi c6 khdi luong riéng 1a d.

* Phwong phap:

Trong chan khong: T, = 27[\/I
g

Trong khong khi:

ol

6.2/ Luc la 1a lwc di€n, lwe hit nam cham

Vidu1: Con lic don c6 chiéu dai |, vat nang m tich dién +q dat trong dién truong déu co cudong do E 0 noi co gia
tc trong truong g cd chu ky dao dong nhu thé nao?

*Phwong phdp:

a) Khi cwong dj dién truo’ng hwong thing dieng xuong dugi: T
Phd —P+ F ‘Pha=P+F
F qE —
=g+ =g+ - E
T=2x / =2 qE
g hd g + - E,
b) Khi cwong dj dién trwong hudng thang dirng lén trén: T
— = = F E
P =P+F: Pa=P-F gy = g__—g_q_
m m
I
(diéu kién: g > —)
bF
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Néu F>P thi ¢6 hién tuong nhu bong bay va T = 27

6.3/ Lwec la 1a lwe quan tinh

—_

a) Khi diém treo con lic c6 gia toc Ay hwéng thing dirng lén trén.
(Tt diém treo chuyén dong thang ding 1én trén nhanh dan déu hodc chuyén

dong thing ding xubng dudi chim dan déu)
O day : P_hd’ =P+ F—qf
P=P+ Fg. By, =P+ma,; ga=g+ao

|
g+a,

T=2x

b) Khi diém treo con lic cé gia toc ao hwdng thing dirng xuéng dudi.
(Tt diém treo chuyén dong thang ding di xudng nhanh dan déu hoic chuyén

dong thang dung 1én trén cham dan déu)

—_—

Oday: By =P+ F—qf; Pa=P-Fg Py =P—ma,

|
g—a,

O=g-a0 T =27 [(diéu kién g>ay)

e

¢) Khi diém treo con lic cé gia toc ao hwong ngang sang phii.
* Vi tri cAn bang duoc xac dinh boi 6

F, ma a — — —
tane:_qt:_oz_o* Phd:P+th
P mg g

Theo hinh v&: P,, = 1/P? +(ma0)2 » Oha =\/92 + aoz
I

Jo©+a,’

T=2x
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Cdc vi du:

Dang 6-1: Bién thién chu ki ciia con lic don chiu tic dung ciia lwc dién trwong;, Lwe hiit Nam chim.
Cacvi du:
Vi du 1: Mot con lic don treo hon bi kim loai khéi lwong m = 0,01kg mang dién tich q=2.10" C. Dit con lic trong
dién truong déu Eco phuong thing dimg huéng xudng dudi. Chu ky con lic khi E=01a T = 2s. Tim chu ky dao
dong khi E = 10* V/m. Cho g = 10m/s>.

A.1,98s B. 0,99s C. 2,02s D. 1,01s

HD:Doq>0 — E T F, hay F, huéng xubng dusi > E, TT P

Gia toc: g' = g+——> T ? ’ T T g Thay s6 ta c6: T = 1,98 (s)

Vi du 2: Mot con lic don dao dong bé c6 chu ky T. bat con lic trong dién trudng déu co phuong thang dang hudng
xudng dudi. Khi qua cu clia con lic tich dién q; thi chu ky cta con Iic 1a T;=5T. Khi qua ciu cia con lac tich dién g
thi chu ky 1a T,=5/7 T. Ti s giita hai dién tich la

A. qlqu =-7.B. qlqu =-1. C. qlqu =-1/7. D. Q1/QQ =1
Nhén xét: Luc dién truong huéng xudng, To<T<T, => Hai dién tich q., 0, trai diu nhau
q
Taco: Fgen=ma => gE=ma => —+4 = i
d. a,

*T,=5T (dién tichq, &m ):=> = =5= \/7 \/7: = — :1_ﬁ = ﬁ:ﬁ 1)
) \F Vo-a g g 25
V4
27[\/7 49 24
*T,=5/7T (dién tich q, dwong)= > —~=_ 92 g t3 =1+ & = & _40 (2)
T \F g +a, g g 25

tir (1),(2) => Gh_A
2 2
Do hai dién tich qs, G, trai dau nén ti sb dién tich ciia chung 1a -1 Chon B
Vi du 3: Mot con lic don mang dién tich dwong khi khong co dién truong né dao dong diéu hoa voi chu ky T. Khi ¢c6
dién truong hudng thang ding xudng thi chu ki dao dong diéu hoa ctia con lic 1a T;1. Khi ¢6 dién truong hudng thang
dung 1én thi chu ki dao dong diéu hoa ctia con lic 1a T,. Chu ky T dao dong didu hoa cta con lic khi khong c6 dién
truong lién hé vai Ty. va T, la:

AT T 57 2T, o1 T, T.T,V2

o BT G T
01 _1g+a 1 _1g-a_1 1 _1g _1_ T,7T,v2
HD: —2:—2—,—2=—2——>—2+—2=2 2 =2— T:—
T° 4z | T, 4z | " T, 4z | T? ﬁlz +T7
Vi du 4: Mot con lic don mang dién tich duong khi khong c6 dién trudng n6 dao dong diéu hoa véi chu ky T. Khi co
dién truong hudng thang dimg xudng thi chu ki dao dong diéu hoa cua con lic 1a T;=3s. Khi c¢6 dién trudng hudng
thang dtmg 1én thi chu ki dao dong diéu hoa ciia con lic 1a T»=4s . Chu ky T dao dong diéu hoa ciia con lic khi khong
6 dién truong la:

A. 55 B. 2.4s C.7s. D.2,4+/2s
T° 4r [ T, 4r | T T, A7 | T
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TT,V2 _ 342

=2,442s

JT +T7 \/32 + 4
Vi du 5. Cho mét con lic don c6 day treo cach dién, qua ciu m tich dién q. Khi dit con lic trong khong khi thi n6 dao
d6ng véi chu ki T. Khi dit né vao trong mot dién trudng déu nam ngang thi chu ki dao dong s&

A. tang 1én B. khong doi

C. tang hodc giam tuy thudc vao chiéu cta dién trudng D. giam x6ng

HD: Khi dit con lic trong dién truong déu E nim ngang thi con lic c6 gia toc hiéu dung

2
=\/g* +a’ = g2+(£j >g
m

1

T
Ta ca: F: g—>1:>T>T' = T giam. CAau 4: Chon D

g

Vi du 6. Mot con lic 16 xo dit trén mit phang ngang nhén, cach dién gdm vat ning khi luong 50g, tich dién q =20
uC va 1o xo ¢6 do clirng k = 20 N/m. Khi vat dang nim can bang thi ngudi ta tao mot dién trudng déu E = 10°V/ m

trong khong gian bao quanh con lic c6 hudng doc theo truc 16 xo trong khoang thoi gian nhd At = 0,01 s va coi rang

trong thoi gian ndy vat chwa kip dich chuyén. Sau d6 con lic dao dong véi bién do 1a

A.10 cm. B.1cm. C.2cm. D. 20 cm.

Giai: Khi c6 dién truong vat chiu tac dung cta luc dién truong : F = Eq. Luc F gay ra xung cta luc trong thoi gian At:

F.At= AP = mv 13 do bién thién dong lvong cua vat (vi coi rang trong thoi gian nay vat chua kip dich chuyén.) => v =
F.At _ Eq.At

m m
2 2
Sau d6 con lic dao dong v&i bién do A; k% = m;/ =>
5 -6 12 -2
A= V\/E Eq At \/7 10 20'1072'10 5.10 =2.102m =2 cm. Chon C
k 5.10 20

Vidu7.Co bq con lic don cung chiéu dai cung khéi lwong cung duoc treo trong dién truong déu c6 E théng dang.
Con ldc thir nhat va thir hai tich dién qs va gp, con ldc thir ba khong tich dién. Chu ky dao dong nho cua ching lan luot
la T, Ty T3 co T, = 1/3T3 ' To= 5/3T3 Tiso q]_/qu)

T1=2nF g =g+ I g(1+q1E) T2—27E/L gz—g+q —g(1+q2E): TSZZ’TF
01 m g2 mg g

( chiy: q1 va q ké ludn ca déu )

—81
\/; 1+ qiE ®

oo U5 9B 18 oy 14y (1) chia 2 =125
m

Vi du 8. Mot con lic don gém hon bi nho b?mg kim loai dugc tich dién q > 0. Khi dat con lic vao trong dién truong
déu c6 véc to cudng do dién truong ndm ngang thi tai vi tri can bang diy treo hop véi phuong thing ding mot goc
a, €0 tana = 3/4; lic nay con lic dao dong nho voi chu ky T;. Néu doi chiéu dién truong nay sao cho vécto cuong
d6 dién truong c6 phuong thang ding hudng 1én va cuong d6 khong doi thi chu ky dao déng nho cia con lic lac
nay la:

A. % B.T, % c.n\/? D.T;+/5.

Khi lyc dién trudng nam ngang thi ta ¢6 tana = F/P = 3/4 <> qE/mg = % < E/m = 3/4g (hay g; = g/cosa)
(F 1a lyc dién truong, E cuong d6 dién truong, q dién tich €lectron)
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Luc nay chu ki cta con lic 1a T1—2n\/z:272' ‘ = =2z L:271' SL(l)
\16 4

Khi thay déi sao cho vecto cuong d6 dién truong hudng 1én g,= g — gE/m (do q> 0 , E va F cliing phuong cling
chiéu)

Tac6g,=9g- %g :%g ; chu ki l0c sau 1A T,= 27 [=— (2) Lay (1) chia cho (2) suy ra dap an (D)

Vi du 9: Mot con lic don gém hon bi nhé bé“mg kim loai duoc tich dién q > 0. Khi dit con lic vao trong dién truong
déu c6 véc to cuong do dién trudng nim ngang thi tai vi tri can bang day treo hop v6i phuong thing dimg mot goc
0, ¢6 tano, = 3/4; lic nay con lic dao dong nhé voi chu ky Ty Néu ddi chibu dién trudng ndy sao cho vécto cuong
d6 dién truong co phuong thing ding hudng 1én va cuong do khong d6i thi chu ky dao dong nho cua con lic lac
nay la:

A. % B.Tl\/; C.Tl\/? D.T:/5

F g 3 4
Giai 1: Khi dién truong E c6 phuong ngang thi lyc dién truong ¢ phuong ngang tana = P :1—9 =2 => CosoL=—
< A reoe A N Ohd = 9 —5_g—> T =2n _é —Zﬁﬁﬂ
Con lac dao dong voi gia toc hiéu dung: Ynd cosa 2 1 O g5 (1)

Khi dién truong hudng 1én thi lyc dién truong hu:c’mg 1én, con lic dao dong véi ;

qE qE 3 14
Ohd = 9——-9( mg) o _Z):_ = T=2n o (2) L4y (1) chia 2) T=T5 ChonD

F
Giai 2: Gia toc do luc dién truong giy ra cho vita= — = ( E 1a d6 16n cuong d0 dién truong)
m m

Khi dién truong nim ngang:

I , T 3 F a 3 3
T,=2n |— Vo1 = +a° .tano= —= —= —=>3= —
PR p g 4 " 4°
g_Eg
Ty

, / I
Khi dién truong hudng thang dang 1én trén:T, =2n_|—
9,

5
n g

1_ = »\/g -—>> Tz = Tl\/g' Ch(.)n D
n g

Vidu10: mot con lac don ¢6 chiéu dai day treo L, yét nho co trong luong P va co cl}u ki riéng khi nc} dao dong voi
bién d6 nho la T. tich dién cho vat nho dién tich q r61 dét con lac trong dién truong déu co phuong thang dimg thi chu
ki d dong di€u hoa cta con lac 1a T’=1.25T do 16n luc tac dung 1én vat nho bang

, ’ |
Giai; Chu ky dao dong cua con lac don khi do: [T '=27 E

_ 7 F — A s F
F c6 phuong thang dung thi g':gia . DoT>T=F NP => g':g—a
|2
Tacé:T—Z:L:LZSZhay: L:LZSZ:%— 1—L=E >i:i =>
T g—E 1- F 16 mg 25 mg 25
m mg

Luc dién truong: F = % mg =0,36mg =0,36P
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Vi du 11: Con lic don c6 vat nho tich dién 4m dao dong diéu hoa trong dién truong déu co vécto cuong d6 dién
truong thang ding. Do 16n luc dién tac dung 1én vat nho bang mdt phan tu trong lwgng ctia nd. Khi dién truéng hudng
xuong chu ky dao dong bé cua con lac 1a T. Khi dién truong hudng 1€n thi chu ky dao dong bé cua con lac 1a T,. Lién
hé dung la

A. 2T, =T,3. B. T,\/3=T,\5. C. T,\N3=T5. D. 2T, =T,\/5.
Giai

Ta co luc §ién F= P/4 = mg/4 )

Gia toc biéu kién: + khi dién truong hudng xuong: gl = g— F/m =g —g/4 = 3g/4

+ khi dién truong huong 1€n: g2 = g + F/m = 5g/4

Taco—_’ \/7:>Tﬁ T\F Pap an B

Tric nghiém:
Cau 1: Con lic don c6 chu ky Tokhi dang dao dong véi bién d6 nho. Cho con lic dao dong trong dién truong déu cd
phuong thing dung hudng xudng. Khi truyen cho con lic dién tich q; thi con lic dao dong v6i chu ky Ty = 3T, Khi
truyén cho con lic dién tich g thi con lic dao dong voi chu ky T, = 1/3 T, . Tinh ti s6 qu/ g ?

A. -1/9 B. 1/9 C.-9 D.9

Cau 2: Mot con lac don dao dong diéu hoa trong dién truong déu, co véc to cuong do dién truong co6 phuong théng

dung, hudng xudng. Khi vét treo chua tich dién thi chu ky dao dong 1a To=2s , khi vat treo 14n luot tich dién % va
g
U2 thi chu ky dao dong tuong tng 1a T,=24s , T, =168 1is6 U213
44 81 24 57
A 8L B. 44 c. 57. D. 24

Cau 3: Mot con lac don c6 khéi luong vat nang 80g, dat trong dién truong déu co vecto cuong do dién truong thrflng
dtng, hudng 1én c6 d 16n 4800 V/m. Khi chua tich dién cho qua ning, chu ki dao ddng ctia con lic vé&i bién d6 nho
2s, tai noi ¢o gia tdc trong truong g = 10 m/s%. Khi tich dién cho qua ning dién tich 6.10°C thi chu ki dao dong cua né
la

A.25s . B. 2,33s. C. 1,6s. D. 1,54s.

Cau 4: Mot con lic don gdbm mdt qua cau khdi luong 0,1kg dugc tich dién 10° °C treo vao mot diy manh dai 20cm,dau
kia cua day c6 dinh tai O trong vung dién truong déu hudng xubng theo phuong thing ding, ¢ cuong do 2. 104V/ m.
Lay g = 9,8m/s%. Chu ky dao dong cua con lic 1a

A. 0,811s. B. 10s. C. 2s. D. 0,99s.

Cau 5: Con lic don gdm day manh dai 10cm, qua céu kim loai nho khéi luong 10g duoc tich dlen 10C . Con lic
duoc treo trong vung dién trudng déu co phuong nim ngang, c6 cudng d6 400V/m. Lay g=10m/s>. Vi tri can bang
moi ciia con lic tao voi phuong thang dimg mot goc

A. 0,3805rad. B. 0,805rad .C. 0,5rad. D. 3,805rad.

Cau 6: Mot con lic don gdm mot qua cau kim loai nho, khdi lugng 1g, tich dién dwong c¢6 d6 lon 5,56.10° C, duoc
treo vao mot soi day dai | manh trong dién trudng déu co phuong nam ngang c6 cudng do 10* V/m, tai noi c6 g =
9,79m/s%. Con lic c6 vi tri cAn bang khi day treo hop v6i phuong thing ding mot goc

A. 60°. B. 10°. C. 20°, D. 29,6°.

Cau 7: Mot con lic don gém mot soi day co chidu dai 0,5m va quéa ning co khéi lugng 40g, mang dién tich -8.10 5C
Treo con lic vao viing khong gian co dién truong déu hudng theo phuong nim ngang véi cuong do 40V/cm va gia toc
trong trudng g = 9,79 m/s%. Chu ki dao dong diéu hoa cua con lic 1a

A. 1,25s. B. 2,10s. C. 1,48s. D. 1,60s.

Cau 8: Pit con lic don trong dién truong c6 phuong thiang ding hudng xubng, c6 d6 16n 10*V/m. Biét khdi lugng
qua c:?lu 20g, qua cau duoc tich dién 12.10°C, chiéu dai day treo 1a Im. Liy g = 10m/s®. Chu ki dao dong diéu hoa cua
con lac la

i S i S
A 4. B. 2 . C. 7s. D. 7S.
Cau 9: Pt mot con lic don trong dién trudng cd phuong thang dimg hudng tir trén xudng, c6 cuong d6 10*V/m. Biét
khéi lugng qua géu 1a 0,01kg, qua cau dugc tich dién 5.10°, chidu dai day treo 50cm, liy g = 10m/s*=7 ?. Con lic
don dao dong di€u hoa vdi chu ki 1a
A. 0,58s. B. 1,4s. C.1,15s. D. 1,25s.

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 145



Chuyén dé vat Iy 12 - 146 - GV : Doan Van luwong

Cau 10: Mot con lac don c6 chiéu dai 25 cm, vat nang c6 khoi lugng 10g, mang dién tich 10™C. Treo con lac vao gitra
hai ban tu dit song song, cach nhau 22cm. Biét hiéu dién thé hai ban ty 1a 88V. Liy g = 10m/s>. Chu ki dao dong cua
con lac trong dién truong trén la

A. 0,983s. B. 0,398s. C. 0,659s. D. 0,957s.

Cau 11: Mét con lic don dugc tich dién dugc dat truong déu ¢ phuong thang dimg. Khi dién truong hudng xudng thi
chu ki dao dong ciia con lic 1a 1,6s. Khi dién truong huéng 1én thi chu ki dao dong cua con Iic 1a 2s. Khi con lic
khong dit trong dién truong thi chu ki dao dong ctia con lic don 1a

A. 1,69s. B. 1,52s. C.2,20s. D. 1,8s.

Cau 12: Mot con lic don c6 chu ky T = s trong viing khong c6 dién truong, qua lic co khdi lugng m = 10g bang kim
loai mang dién tich q = 10°C. Con lic dugc dem treo trong dién truong déu giira hai ban kim loai phing song song
mang dién tich trai dau , dat théng drng, hiéu dién thé gitra hai ban béng 400V. Kich thude cac ban kim loai rat 1on so
voi khoang cach d = 10cm gita chung. Tim chu ki co lic khi dao dong trong dién truong giita hai ban kim loai.

A. 0,964. B. 0,928s. C. 0,631s. D. 0,580s.

Cau 13: C6 ba con lic don cung chiéu dai day treo va cung khdi lwong. Con lic thir nhat va thir hai mang dién tich q;
va g, . Con lic thir ba khong dién tich. Dat lan luot ba con lic vao dién truong déu co vécto cuong d§ dién truong
theo phuong thing dimg va hudéng xudng. Chu ky dao dong didu hoa ciia chiing trong dién truong lan luot T1, T, va Ts

1 2
v6i T1= 3 T3, T,= 3 Ta. Cho q1+0,=7,4.10°C. Dién tich q; va g, ¢ gia tri lan luot 13
A.6.4.10°C; 10°C.  B.-2.10°C;9,410°C. C.54.10°C;210°C. D. 9,4.10°C; -2.10°C ,
Cau 14: Mot con lic don c6 vat nang 1a qua cau nho lam bang sit co khdi lwgng m = 10g. Ly g = 10m/s? Néu dit

1

dudi con lic 1 nam cham thi chu ki dao dong nho cua nd thay ddi di 1000 so voi khi khong c6 nam chdm. Lyc hit
ma nam cham tac dung vao con lac la
A.2.10 “N. B.2.10°N. C.15.10*N. D.15.10°N.

Dang 6-2: Bién thién chu ki ciia con lic khi c6 thém lyc qudn tinh o
Bai 1. M6t con lac don c6 chu ky T=2s khi treo vao thang may dirng yén. Khi thang may di 1én nhanh dan déu véi gia
téc 0,1m.s thi chu ky dao dong cua con lic 1aA. 2,00s  B.2,10s C.1,99s D.1,87s

—

HD: Thang may di 1én nhanh dan déu = a hudng 1én ma th T\L a—= th |
Gia toc hiéu dung: g* = g+ a = 10,0 (m/s?)

L A - SN S Y L) ﬂ:1,99(s)0honc
T Ve g 10,1

Bai 2. Mot con lic don duge treo vao tran cia mot xe 6 to dang chuyén dong theo phuong ngang. Chu ky dao dong

ctia con lic don trong trudng hop xe chuyén thang déu 1a Ty, khi xe chuyén dong nhanh dan déu véi gia toc a 1a T, va

khi xe chuyén dong cham dan déu véi gia tdc a 1a Ts. Biéu thirc nao sau day ding? A. To=T;<Ty. B.
T,=T,=Ta,. C. T,<T1<Ta,. D. T,>T;>Ta.
HD: TH: Xe CP nhanh din déu TH: Xe CD chim dan déu

—

a

—_

a 5" T " _
= g':% "=/g? +ads g=>T,=T, > 2= 9 <1:>T29:T3 <T, Chon A ¢
T, g2 +a’
Bai 3. Mot con lic don c6 chidu dai I=1m treo & tran mot thang may, khi thang may di xudng nhanh dan déu véi gia
toc a=g/2 (g = n°m/s®) thi chu ky dao dong bé ctia con lic 1a
A. 4 (s). B. 2,83 (s). C. 1,64 (s). D. 2 (s).

—_—

HD: Khi thang may chuyén dong nhanh dan déu thi a cung chiéu chuyén dong (huéng xudng) ma F 4 DEUOC chiéu

ZI—>F—&1huénglén—> FTthTF
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2
Gia toc hi¢udung g' =g—a:§:”— =T1'=2x ﬁ 2272'\/%22,83@) : Chon B
2 2 g' T

Bai 4. Mot thang may c6 thé chuyén dong theo phuong thing dung véi gia téc 6 d 16n ludn nho hon gia tde trong
truong g tai noi dat thang may. Trong thang may ndy c6 treo mét con lic don dao dong voi bién do nho. Chu ki dao
dong cua con lic khi thang may dimg yén bang 1,1 lan khi thang may chuyén dong. Diéu d6 chirng to vecto gia tc
cua thang may

A. hudng 1én trén va c6 do 16n 1a 0,11g B. hudng Ién trén va ¢c6 do lon 1a 0,21g

C. huéng xubng dudi va c6 d616n 13 0,11g  D. hudng xudng dudi va c6 do 1on1a 0,21g
Giai: Theo dé thi chu ky giam khi thang may c6 thé chuyén dong hudng 1én trén nhanh dan déu, dé gia toc -a hudng

xubnglam T giam. Tacd6 §'= g+ (—a) =9g'=g +|a|

, f I , I
Vay chu ki dao dong cua con lac la: T’ = 27  |— =27 | | < chu ki giam
g g+|a

Véia=0,21gthi T’=T/1,1 Hay T=1,1T" . Chon B

Bai 5. Mot con lic don dao dong diéu hoa trong thang mdy ding yén tai noi c6 gia tbe trong truong g = 9,8m/s2 vdi
nang lugng dao dong la 150mJ, goc thé ndng 1a vi tri can bang cua qua nang. Bing luc vén tdc clia con lic bang khong
thi thang may chuyén dong nhanh dan déu di 1én véi gia téc 2,5m/s”. Con lic s& tiép tuc dao dong diéu hoa trong thang
may voi nang luong dao dong :

A. 150 mJ. B. 129,5 mJ. C. 111,7 mJ. D. 188,3mJ

. . . 1 _ . 1
Giai : Khi chua chuyén dong W, = Emglaé ;  Khichuyén dong W, = Emg la!

Vi thang may chuyén dong nhanh ddnnén g’ =g+a

1
“mgla

Taco —1=12— 9 W, =188,3mJ . dipan D
W, —mg'la 9’

Bai 6. Mot con lic don duorc treo & tran mot toa xe. Khi toa xe chuyén dong thang déu trén duong nim ngang, con
lic dao dong didu hoa voi chu ki To =2 s. Khi toa xe trugt khong ma sat tir trén xuong trén mot mdt phing nghiéng
g6c 30° so voi mit nim ngang thi con lic dao dong diéu hoa v6i chu ki T bang (Liy g = 10 m/s?)

A. 2,019s. B. 1,807 s. C.1,739s. D. 2,149s.
Giai:
Vi xe chuyén dz(f)ng khong ma sat nén khi truot trén mat phang nghiéng toa xe chuyén dong nhanh dan véi gia toc a =
gsin30 =5 m/s

Khi d6 gia téc biéu kién lic ny g'=1/g?+a? —2ga.cos60° = /75

Theobaira T =27r\/I;T'=27z L{:l': g—:>T':2,149s bap anD
g \lg T \lg

Tric nghi¢m:

Cau 1: Con lic don dao dong diéu hoa trong thang may dtmg yén. Khi thang may bat dau di 1én nhanh dan déu, van
toc lic d6 ciia con lic bang 0. Cho con lic dao dong diéu hoa thi dai lugng vat Ii nao khong thay doi

A. Bién do. B. Chu ki. C. Co nang. D. Tan sb goc.

Cau 2: Con lic don dao dong diéu hoa trong mot toa xe dimg yén véi chu ki T. chu ki dao dong sé& thay ddi khi

A. toa xe chuyén dong thang déu Ién cao.

B. toa xe chuyén dong thang déu xudng thap.

C. toa xe chuyén dong thang déu theo phuong ngang.

D. toa xe chuyén dong tron déu trén mit phang ngang.

Cau 3: Mot con lac don dao dong véi chu ki 2s & noi co gia tdc trong truong g. Con lic dugc treo trén xe 6 to dang

chuyén dong trén duong nam ngang véi gia toc co6 do 1on 9 / \/§ Chu ki dao dong cta con lac trong 6 to do 1a

A. 2,12s. B. 1,86s. C. 1,95s. D. 2,01s.

Cau 4: Mot con lac don dugce treo ¢ tran mot thang may. Khi thang may ding yén, con lic dao dong diéu hoa véi chu
ki T. Khi thang may di 1én thing dung, chdm dan déu vai gia toc c6 do 16n bang mot nira gia toc trong trudng tai noi
dit thang may thi con lac dao dong diéu hoa véi chu ki T’ bang

A 2T. B. T/2. C.TV2. D.T/N2.
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nhanh dan déu voi gia te co do 16n 0,5m/s? thi con lic dao dong diéu hoa chu ki dao dong bang

A. 1,95s. B. 1,98s. C. 2,15s. D. 2,05s.

Cau 6: Mot con lic don dai 1,5 m treo trén tran clia thang may di 1én nhanh dan déu voi gia toc 2,0 m/s” tai noi c6 g =
10 m/s? dao dong didu hoa vai chu ki

A . 2,7s. B.2,22s. C.243s D.543s

Cau 7: Mot con lac don c¢6 chu ki T = 2s khi treo vao thang may dtng yén. Chu ki cta con lic don dao dong diéu hoa
khi thang may di 1én nhanh dan déu véi gia toc co d6 16m 0,1 m/s® la

A 21s. B. 2,02s. C. 1,99s. D. 1,87s.

Cau 8: Mot con lic don c6 chu ki 2s. Treo con lic vao tran mot chiée xe dang chuyén dong trén mit phang nam ngang
thi khi & vi tri cAn bang day treo con lic hop véi phuong thing dirg mét goc o = 30°. Chu ki dao dong diéu hoa cua
con lic trong thang may la

A. 14s. B. 1,54s. C. 1,86s. D. 2,12s.

Cau 9: Mot con ldc don c¢6 chu ki 2s khi treo vao thang may ding yén. Chu ki dao dong diéu hoa cia con lic don khi
thang may di 1én chim dan déu voi gia téc c6 d6 16n 1 m/s? tai noi c6 g = 9,80 m/s” bang.

A. 4,70s. B. 1,89s. C. 1,58s. D.2,11s.

Cau 10: Mot con lic don ¢ chu ki dao dong 2s. Néu treo con lic vao tran mét toa xe dang chuyén dong nhanh dan
déu trén mit phing nim ngang thi thiy & vi tri cAn bang méi, diy treo hop voi phuong thing ding mét goc 30°. Gia
tc cua toa xe va chu ki dao dong didu hoa méi cua con lic 1a

A. 10m/s% 2s. B. 10m/s? 1,86s. C.5,55m/s% 2s.  D.5,77m/s? 1,86s.

Cau 11: Mot con lic don c6 chidu dai 0,5m treo & trén trin mot 6 t6 dang xuong ddc nghiéng véi phuong ngang mot
g6c 30°. Liy g = 10m/s. Chu ki dao dong diéu hoa cta con lic don khi 6 t6 xubng dbc khong ma sat 1a

A. 1,51s. B. 2,03s. C. 1,97s. D. 2,18s.

Cau 12: Mot con lic don c6 chiéu dai 0,5m treo & trén trAn mot 6 t6 dang xubng dbc nghiéng voi phuong ngang mot
g6c 30°. LAy g = 10m/s%. Chu ki dao dong diéu hoa cua con lic khi 6 t6 xudng dbc c6 hé sb ma sat 0,2 1a

A. 1,51s. B. 1,44s. C.1,97s. D. 2,01s.

Cau 13: Mot con lic dao dong didu hoa trong thang may dimg yén néi c6 gia toc trong trudng 10m/s® véi nang luong
dao dong 150mJ, thi thang may bit diu chuyén dong nhanh dan déu xubng dudi véi gia toe 2,5m/s’. Biét rang tai thoi
diém thang may bat diu chuyén dong 1a lac con lic c6 van téc bang khong. Con lic s& tiép tuc dao dong didu hoa
trong thang may vdi nang luong

A. 200mJ. B. 141mJ. C. 112,5mJ. D. 83,8mJ

Cau 14:. Mot con lic don duoc treo trén trin mot thang may. Khi thang may chuyén dong thing ding di 1én nhanh
dan déu voi gia tée c6 d6 16m a thi chu ki dao dong diéu hoa cuia con lic 1a 2s. Khi thanh may chuyén dong thang ding
di 1én cham dan déu voi gia tdc c6 cung d6 16n a thi chu ki dao dong diéu hoa cua con lac 1a 3s. Khi thang may ding
yén thi chu ki dao dong diéu hoa cua con lic 1a

A. 2,35s. B. 1,29s. C. 4,60s. D. 2,67s

Cau 15: Mot con lic don dugc treo trén tran mot thang may. Khi thang may chuyén dong thang dung di xuong nhanh
dan deu Vi gia toc c6 do 1on a thi chu ki dao dong diéu hoa cua con lic 1a 4s. Khi thanh may chuyen dong thang dung
di xubéng cham dan déu véi gia téc co ciing d 16n a thi chu ki dao dong diéu hoa cta con lic 1a 2s. Khi thang may
dung yén thi chu ki dao dong diéu hoa cua con lac 1a

A. 4,32s. B. 3,16s. C. 2,53s. D. 2,66s.

Cau 16: Mot con lac don ¢6 chu ki T = 2s khi treo & vi tri ¢d dinh trén mit dat. Ngudi ta treo con lac 18n trén tran mot
chiéc 6 t6 dang chuyén dong ndd 1én mot déc nghiéng @ = 30° véi gia téc Sm/s>. Goc nghiéng cua day treo qua lic so
v6i phuong thang dimg 1a

A. 1634’ B. 15%37". C. 19%6’. D. 18°52

Cau 17: Mdt con lac don c6 chiéu dai I=1,73 m thuc hién dao dong diéu hoa trén mot chiée xe dang lan tuy do xuéng
déc khong ma sat. Déc nghiéng mot goc @ = 30° so véi phuong nim ngang. Liy g = 9,8 m/s2

a. Tai vi tri cAn bang cta con lic day treo hop v6i phuong thang dimg mot goc

A. 75", B.15". C. 30°. D. 45°.
b. Chu ki dao dong cua con lac la
A. 1,68s. B. 2,83s. C. 2,455, D. 1,93s.

Dang 6-3: Bién thién chu ki ciia con lic khi ¢é thém luc ddy A'c - Si — Meét. )
Cau 1: Mot con lac don c6 chicu dai dy treo la 1 va vat ndng c6 khoi lugng m, khoi lugng riéng D. Dt con ldc trong
chan khong thi chu ky dao dong cia n6 1a T. Néu dat n6 trong khong khi ¢6 khoi lugng riéng D, thi chu ky dao dong

ctia con lic 1a: T” =T D - T
\ D-D, \/l—DO
D

Chirng minh: Con lic chju tic dung cta luc phu Ia lyc ddy Acsimet hudng 1én:
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g _g_E_g_DVg g—D——g(l— —%) dom=D.V (V la thé tich cua vat)

Taco: T'=2x ’— vaT = 27[\/7 Lap tiso gitta T" va T : \/7 =T'=T b-D,

Cau 2: Mot con lic don co6 chu ky T = 2s khi dit trong chan khong. Qua lic 1am bang mot hop kim khéi luong riéng
D = 8,67g/cm’. Tinh chu ky T' ctia con lic khi dat con lic trong khong khi; strc can ctia khong khi xem nhu khong
dang ké, qua lic chiu tac dung cua sirc diy Archiméde, khdi luong riéng ciia khong khi la d = 1,3gl/lit.

A. 2,00024s. B.2,00015s. C.1,99993s. D. 1,99985s.

Giai : Lyc ddy Acsimet : Fp -pV g (p = Dy 12 khdi lugng riéng ciia chat 1ong hodc chat khi ( & day la khong khl)

V 1a thé tich b vat chiém chd ) , lyc ddy Acsimet ludn c6 phuong thing ding , hudng 1én trén => a' = 5 + ﬂ

=g —g-&—g(l-—)

Taco: —= |~ => 1/ —° b o 8,67 ~=2,000149959s Hay T= 2,00015s.
¢ T D-D, 867-13.10

Cau 3: Mgt con lic don c6 chu ki T = 2s khi dit trong chan khong. Qua léc lam bang mot hop kim c6 khdi lwong m =
50g va khdi lwong riéng D = 0,67kg/dm?>. Khi dit trong khong khi, ¢6 khdi lwong riéng 1a Do = 1,3g/lit. Chu ki T' cua
con lac trong khdng khi la

A. 1,9080s. B. 1,9850s. C. 2,1050s. D. 2,0019s
) D 0,67 .
Giai : Tuongty trén: T’ =T. =2. — =2,001943127s = 2,0019s bap an D
D-D, 0,67-1,3.10

Cau 4: Cho mét con lic don treo & ddu mot soi ddy manh dai bang kim loai, vat ning lam bang chit c6 khdi luvong
riéng D = 8 glcm®. Khi dao dong nho trong binh chan khong thi chu ki dao dong 14 2s. Cho con lic don dao dong trong
mdt binh chira mot chat khi thi thdy chu ki ting mét lwong 250us. Khéi lwong riéng cua chat khi do 1a
A. 0,004 g/cm®. B. 0,002 g/cm’. C. 0,04 g/cm’. D. 0,02 g/cm®.
Cau 5: Mot con lic don goém vat c6 khdi lwong m, day treo c6 chiéu dai | = 2m, 1y g = n%. Con lic dao dong diéu hoa
dudi tac dung ciia ngoai lwc c¢6 biéu thuc F = Focos(ot + n/2)( N). Néu chu ky T cua ngoai luc ting tir 2s 1én 4s thi
bién d6 dao dong cua vat sé:

A. ting rdi giam B. giam rdi ting C. chi giam D. chi ting

, | | 2 "
Giai: Chu ky dao dong riéng cua con lac don: To=2n \/: =2n.— = 22 (gidy)
g V4

Khi chu ky T ctia ngoai luc tang tir 2s 1én 4s thi bién d6 dao dong cua vat s& gidm
Vikhi T =2s =T => f = fj thi bién d¢ dat cuc dai do co sy cong huong; bién do dat cuc dai.
Chon dap an C

Dang 6-4: Con lic triing phing:

Phwong phdp: Khoang thoi gian giira 2 lan tring phung lién tiép: 6 = 1o =>T= il
T-T, 0-T,

Bai 1: Dung cac chdp sang tudn hoan chu ky 2s dé chiéu sang mot con lic don dang dao dong. Ta thay, con lic dao
dong biéu kién voi chu ky 30 phut v6i chidu dao dong biéu kién cung chiéu dao dong that. Chu ky dao dong that cia
con lac la:

A. 2,005s B. 1,978s C. 2,001s D. 1,998s
Giai: Chu Ki dao dong biéu kién chinh 14 thoi gian “tring phiing” ciia hai dao dong

t=nT =(n+1) T V6in=30.60/2=900 > Ty = 1800/901 = 1,99778 ~ 1,998(s) . Chgn D.
Bai 2: Mot con lic don c¢é chu ki dao dong T chua biét dao dong trudc mit mot con lic dong hd c6 chu ki To = 2s.
Con lic don dao dong chiam hon con lic dong hd mét chut nén c6 nhirng lan hai con lic chuyén dong clng chiéu va
trung nhau tai vi tri cin bang ctia chung ( goi 1a nhitng 1an tring phung). Quan sét cho thiy khoang thoi gian giita hai
lan ‘Zm‘mg phiing lién tiép bang 7 phat 30 gidy. Hiy tinh chu ki T cta con lic don va d6 dai con lic don.ldy g=9.8
m/s”.

A.198svalm B.2,009svalm C. 2,009s va 2m D. 1,98sva 2m
Giai: D4i voi bai toan con lc tring phing ta c6 khoang thoi gian giira 2 lan tring phiing lién tiép:
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TT, T = a7,
T-T, 0-T,
Bai 3: Con lic don chu ki T hoi 16n hon 2s dao dong song song trude 1 con lic don go gidy chu ky To = 2s. Thoi gian

gitra 2 lan trung phung thtr nhat va thir 5 la 28 phut 40 gidy. Chu ki T la:
A.2,015s. B.2,009s. C.1,995s. D.1,002 s.

0= =2,009 s tir d6 tinh chiéu dai I= lm

Giai: Thoi gian tring phing ctia hai con lic t = 28 phut 40s /4 = 1720s/4 = 430s

o=l 1o o g 7= o 4302 2155 4093457045, Chon B
T-T, 0-T, 9-T, 430-2 107
Hay: (n+1)To=nT =430 =>n= ﬂzo- 1=214=>7=20 ‘21—‘;’2 =2009.  ChenB
n

Tric nghiém:

Cau 1: Hai con lic don treo canh nhau c6 chu ky dao dong nho 1a T; = 4s va T, = 4,8s. Kéo hai con lac 1éch mot g6c
nho nhu nhau roi déng thoi budng nhe. Hoi sau thdi gian ngin nhat bao nhiéu thi hai con lic s& dong thoi tré lai vi tri
nay: A.8,8s B. 12s. C. 6,248s. D. 24s

CAu 2: V6i bai toan nhu trén hoi thoi gian dé hai con lic trung phung 1an thir 2 va khi d6 mdi con lic thuc hién bao
nhiéu dao dong

A. 24s; 10 va 11 dao dong. B. 48s; 10 va 12 dao dong.

C. 22s; 10 va 11 dao dong. D. 23s; 10 va 12 dao dong.

Cau 3: Hai con lic don c6 chu ki dao dong lan Iuot 1a T,=03s 3 T, =06s duogce kich thich cho bit diu dao dong
nho cung lac. Chu ki dao dong trung phing cia bd déi con lic ndy bang

A 12s. B.0,9s. C.0,6s. D.0.3s.

CAu 4: Hai con lic 10 xo treo canh nhau ¢ chu ky dao déng nho 1a T, = 2s va T, = 2,1s. Kéo hai con lic ra khoi vi tri
can bang mot doan nhu nhau rdi dong thoi budng nhe. Hoi sau thoi gian ngén nhét bao nhiéu thi hai con lic s& dong
thoi tro lai vi tri nay

A. 42s. B. 40s. C. 84s. D. 43s.

Cau 5: Dit con lic don dai hon dao dong v6i chu ki T gan 1 con lic don khac c¢6 chu ki dao déng T;=2s. Ctr sau At
=200s thi trang thai dao dong cua hai con lic lai giéng nhau. Chu ki dao dong cua con lic don la

A . T=10s. B. T =23s. C.T=22s. D. 2,02s.

Cau 6: Mot con lic don dao ddng tai noi co g = 9,8m/s? ¢6 chu ki T chua biét, dao dong trudc mat moét con lic déng
hd c6 chu ki Ty = 2s. Con lic don dao déng chdm hon con lic ddng hd mot chit nén c6 nhitng 1an hai con lic chuyén
dong cung chiéu va tring v&i nhau tai vi tri cdn bang cua chung (goi 13 nhitng lan trung phung). Quan sat cho thy thoi
gian giira hai 1an tring phung lién tiép bang 7 phat 30 gidy. Tinh chu ki T ctia con lic don va d6 dai cta con lic don.
A. 2,009s; 1m. B. 1,999s; 0,9m. C. 2,009s; 0,9m. D. 1,999s; 1m.

Cau 7: Hai con lic don dao dong vé6i cac chu ki Ty = 6,4s va T, = 4,8 s. Khoang thoi gian giira hai lan chung ciing di
qua vi tri cdn bang va chuyén dong vé cing mét phia lién tiép la:

A. 11,2s. B. 5,6s. C. 30,72s. D. 19,2s.

Cau 8: Hai con lic don dao dong trong hai mat phé“ing théng dtrng // v&i chu ki lan luot 1a 2s, va 2,05s. Xac dinh chu
ki tring phung cta hai con lic :

A.0,05s. B. 4,25. C. 82. D. 28.

Dang 6-5: Con’ld'c don dut diy, vuong dinh i ) ’ o

Bai 1. Mot con lac don c6 chiéu dai 1m, dau trén co dinh dau dudi gan vai vat nang c6 khoi lwgng m. Diém c6 dinh
cach mat dat 2,5m. O thoi diém ban dau dua con lic 1éch khéi vi tri can b::ing mét goc (a = 0,09 rad (goc nho) 1oi tha
nhe khi con lic vira qua vi tri cAn bang thi soi ddy bi dut. Bo qua moi st can, lay g = n° = 10 m/s®. Téc d¢ cua vét
nang & thoi diém t = 0,55s ¢6 gia tri gan bang:

A.55m/s B. 0,5743m/s C. 0,2826 m/s D.1m/s

, |
Giai: Chu ki dao dong cua con lacdon T = 275\/: =2(s).
g
Khi qua VTCB soi ddy dut chuyén dong cta vat 1a CD ném ngang tir d6 cao ho = 1,5m véi van tdc ban dau xac dinh

v2 @ a
- =mgl(1-coso) = mgl2sin®y =mgl 5 7 Vo = o

theo cong thurc:
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ot gt
Thoi gian vat CD sau khi day dut 1a t = 0,05s. Khi d6 vat & do cao: h=hy - T =>hy—h= T

2

2 2 gt
V <
D =mgh+ o => V2= v+ 2g(hy—h) = V2 + 29 "5

mgh, +
V= Ve + (gt)? => VP = (no)® + (gt)® => v =0,5753 m/s

Bai 2: Mot con lic don c6 chiéu dai 2m duoc treo vao trin nha cach mit ban nim ngang 12m. Con lic don dao déng
diéu hoa véi bién d6 goc o = 0,1rad, tai noi c6 gia toc trong truong g=9, 8my/s’. Khi vt dang di qua vi tri thdp nhit thi
day bi dut. Xéac dinh khoang cach tir hinh chiéu cua diém treo con lic 1én mit san dén diém ma vat roi 1én trén san?

bs: 20+/10cm

Giai: Khi vat dang di qua vi tri thap nhét thi day bi dit, Itc nay vat c6 van tdc

L =wA= \/7(I a,) = \/7(201)— (m/s) =14+/10(cm/s)

Lic nay 1a bai toan vat ném ngang tir d6 cao h—lOm (do tri 2m chiéu dai day treo con lic), voi van toe dau

f 0. 2 1 =

o (cm/s) va xac dinh tim xa 9
(xem bai toan ném ngang SGK vat 1y 10)
Bai 3 : Mot con léc don dao dong Qiéu hoa c6 chidu dai £ = 2[3,J|:m . Tai t =0, tir vi tri cin bé“}ng truyén cho con lic
mdt van toc ban dau 14cm/s theo chi€u duong cta truc toa do. Lay g = 9,8m/s2. Trén duong thang ding qua O c¢6 vat
can (vd : dinh), khi vat DDDH qua vi tri cin bang, ddy s& bi vudng béi vat can. Thi bién do goc a('J cua con lic nho
e

O

6 chidu dai ¢ duge xéac dinh nhu sau:
(Cosa, —O0
)

/—00

Dang 6-6: Con lic va cham .
Bai 1:Mo6t con lic don: c6 khéi lugng my = 400g, c6 chibu dai 160cm. ban diu ngudi ta Qa,
kéo vat 1éch khoi VTCB mét goc 60° roi tha nhe cho vat dao dong, khi vat di qua VTCB
vit va cham mém véi vat m, = 100g dang dung yén, ldy g = 10m/s®. Khi d6 bién d6 goc
ctia con lic sau khi va cham la

A. 53,13°. B. 47,16°. C.77,36". D.53°. ®
Giai 1: Goi vo van toc ciia m; trude khi va cham véi my; v van tde cla hai vat ngay au va cham

HD:  Cosq, =

m,

4
Vo= —Vo (1)
m, +m, 5

Theo DL bao toan dong lugng ta co: myVo = (M + My)v => v =

2
leO

Theo DL bao toan co nang cho hai truong hgp: = mygl(1- cosay) 2

(m, + m2)v?
2
2
T @) va ()~ _ A 18 i cosa) =28 (1-coso =22 1= & o3
1-cosa, Vi 25 25 252 25
cosa = 0,68 => o = 47,156° =47,16°. Chon dap 4n B

Gidii 2: Van tc m1 khi qua VTCB Ia v, = \/2gl(1— c0s60°) =4m/s

= (my + mp)gl(1- cosar) (3)

=3,2m/s

Vin toc 2 vat sau va cham mém V =

m, +m,
) 1
Bién d6 goc: Ap dung PLBTCN ta ¢6 : E(ml+ m2)v? =(ml+m2) gll - s «,,,) = «a,, =47,16°

Bai 2. Mot con léc don gdm mot qua ciu m; = 200g treo vao mot soi ddy khong gidn va c6 khdi lugng khong dang
ké. Con lac dang nam yén tai vi tri can bang thi mot vat khoi lugng m, = 300g bay ngang vdi van toc 400cny/s dén va
cham mém véi vat treo m;. Sau va cham hai vat dinh vao nhau va ciing chuyén dong. Lay g = 10 m/s®. D¢ cao cuc dai
ma con lic méi dat duoc 1a

A. 28,8cm B. 20cm C. 32,5cm D. 25,6cm
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Giai : Goi v la van toc hai vat sau va cham
m,v,  0,3.400

m +m, 03+0,2
Ap dung dinh luat bao toan co ning cho 2 vi tri: Vi tri va cham va vi tri cao nhat
1 1 2,4°
=(m, +my)v?=(m +m,)gh >h=-"v*=
2 29 2.10
B’éi 3. Mot con leflc don c6 chiéu dai 1 = 64cm treo tai noi c6 g= 10m/s”. Dudi tac dung cua ngoai luc tudn hoan c6 tan
s0 1,25 Hz, con lac dao dong vdi bién d6 A. Néu ta tang tan so cua ngoai lyc thi :

A. Bién d6 dao dong khong doi B. Khong thé xac dinh

C. Bién d6 dao dong giam D. Bién d6 dao dong tang.

Giai: Chu ky dao dong con lic don:: T, =2r l =2r % =1,6s=>f, = 1 = i =0,625Hz
g \/ 10 T, 16

Khi ¢ong huong thi f= fo luc d@ Bi@n d6 dao dong cuc dai.
Do fo< f=1,25Hz nén ta tang tan so cta ngoai lyc thi bién d6 dao dong giam. Bap an C

=240cm/s

Va cham mém dung dinh luit bao toan dong luong myV,=(My+my)v <>V =

=0,288m = 28,8cm

Triic nghiém tong hop con lic don:

Cau 1. Tai cung mot noi trén mat dit c6 mot con lac don véi chidu dai day treo 1a £ va mot con lac 10 xo0 treo thflng
ding. Biét khi con lic 10 xo can béng thi 10 xo bi dan mot doan Al,. Dé dao dong diéu hoa cua hai con lic trén co
cung chu ki thi £ va Ay phai théa hé thirc

A 1= AL, B./=A/, C. Afoz\/% D. A€0:%

CAu 2. Mot con lic don gém mot sgi day co khéi luong khong dang Kké, khong co dan, co chiéu dai £ va vat nho c6
khoi lugng m. Kich thich cho con lac dao dong diéu hoa véi bién do goc a,, 0 noi co gia tdc trong truong g. Toc dd v
cua con lac khi n6 & vi tri ¢6 1i d6 goc o dugce xac dinh bdi bicu thire

A. v?=g/(cosa +cosa, ) B. v*=g/(cosa —cose,)
C.v’= 1gf(cowhtcos()eo) D. v’=2g/(cosa —cose,)

Cau 3. Mot con lic don g(‘Sm mot sgi day co khéi luong khong dang Kké, khong co dan, co chiéu dai ¢ va vat nhé co
khoi lugng m. Kich thich cho con lac dao dong dicu hoa véi bién do dai s,, tan so f, tai noi ¢6 gia toc trong truong g.
Khi vat nhd qua vi tri cln bang, luc cdng T cta day treo con ldc c6 biéu thirc

Ar*sf? 1 14
T=m ——+ B.T=mg(4r°f%s+/ C.T=mg| ———+/ DT=m| ———+
[ / gJ g( 0 ) 9[471_21;23; J (472_21;235 g

Cau 4. Mot con lac don gom soi day co khéi lugng khong dang ké, khong co dan va vat nho co khéi lugng m. Kich
thich cho con lic dao dong diéu hoa voi bién d6 goc a,, & noi b gia toc trong truong g. Luc cing day treo con lic co
d6 16m 16n nhat 1a

2
A. mg[ OZ)J B. mg( —3%) C. mg(1+ ) D. mg(l+a§)

Cau 5. Khi néi vé dao dong diéu hoa cua con lic don gém sgi diy manh khong dan va vat nho, cau nao dudi day
sai?

A. Lyc cang cua soi day c6 d6 16n nho nhat khi vat nho & vi tri cao nhat

B. Khi dua con lic 1én cao thi chu ki ctia né giam vi gia tc trong truong giam

C. Tai mot noi nhét dinh, chu ki dao dong cta con lic chi phu thude chiéu dai soi day
D. Khi qua vi tri cin bfmg thi van tdc cua vt nho c6 do 16n 16n nhat

Céau 6. Xét dao dong diéu hoa ctua mét con lic don gf”)m vat nho treo vao mot soi day nhe, khong dan, dai 2,25cm.
Khi con lic thyc hién dugc mot dao dong toan phan thi vat nho ciia n6 di dugc quing duong 8cm. Liy g = n°m/s’.
Thoi gian dé vat nho di dugc 1cm, ke tur vi tri can bang la

A. 0,125s B. 0,500s C.0,715s D. 0,250s
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Cau 7. Mot vat nho qé khdi luwong 30g, dao dong diéu hoa véi chu ki Q,Ss. Khi qua vi tri can bé’mg, vat ¢6 toe do
46mem/s. Khi lyc kéo vé tac dung 1€n vat c6 d6 16m 0,033 127N thi n6 c6 tde do la

A. 34,6mcm/s B. 30,4ncm/s C. 36,8mtcm/s D. 42,5mcm/s

Cau 8. Mot vat dao dong diéu hoa v&i do 16n 16n nhat cta van tde va cia gia tdc 1an luot 1a 8mem/s va 16m°m/s?.

1 . C s
Trong khoang thoi gian Z chu ki dao dong, vat di dugc quang duong ngan nhat la
A. 6cm B. 4cm C. 4(2 — ﬁ)cm D. 4y/2cm
Cau 9. Mot vat co khéi lugng 100g dao dong diéu hoa theo phwong trinh X = Ac0S (a)t — %j (cm) . Vao thoi diém

theo chiéu am 1an thir nhat. Khi vat cach vi tri can béng 2cm thi n6 c6 toc do 1a

t=—s, vatqua vitrico li 4o
30

4073 cmis . Pong ning cua vét khi né qua vi tri cAn bang la
A. 0,0458] B. 0,5128J C. 0,0789J D. 0,3158J

Cau 10. Mot con lic don dugce treo & tran mot thang may. Khi thang may di xudng thing ding cham dan déu voi gia
toc ¢o6 do lon bang mot nira gia toc trong truong tai noi dat thang may thi con lac dao dong diéu hoa voi chu ki T. Néu
thang may ding yén thi con lac s€ dao dong diéu hoa véi chu ki bang

2 3 T
AT[Z B.T,/~ C. T2 D. =
\f3 \ﬁ V2 V2

Céu 11. Mét con lic don dugc treo vao tran mot thang may chuyén dong theo phuong thing dung. Liy g = 10m/s*
Dé chu ki dao dong di€u hoa cua con lac tang 2% so vdi chu ki dao dong diéu hoa cua n6 khi thang may ding yén thi
thang may phai chuyén dong di 1én

A. nhanh dan déu véi gia toc 0,388m/s? B. nhanh dan déu véi gia toc 3,88m/s?

C. cham dan déu véi gia tdc 0,388m/s? D. cham dan déu véi gia tc 3,88m/s’
Céau 12. Mot con lic don treo vao trﬁr} 0t tai noi co gia tbe trong truong g = 9,8m/s? Khi 6to dimg yén thi chu ki
dao dong dicu hoa cua con lac la 2s. Neu 6t6 chuyen dong nhanh dan déu trén duong ngang vdi gia toc 2mv/s? thi chu
ki dao dong diéu hoa ctia con lac xap xi bang

A. 1,98s B. 2,02s C.1,82s D. 2,00s
Cau 13. Mot con lic don gém soi diy nhe, khong dan c6 chiéu dai 50cm va vét nho c6 khéi‘ lugng 10g mang dién
tichq = +5.1O'6C, du:gc coil la dién tich di’ém. Con lac dao dong diéu hoa trong dién truong déu ma vecto cuong do
dién truong huong thang ding tur trén xudng dudi va co do lon 10*V/m. Liy g = 10m/s% @ = 3,14. Chu ki dao dong
diéu hoa cua con lac 1a

A. 1,155 B. 1,40s C. 1,99s D. 0,58s

Cau 14. Mot con lic don ¢6 chu ki dao dong diéu hoa 1,60000s tai mot noi trén mét dat. Coi Trai Pit hinh cau c6
ban kinh bang 6400km. Khi dua con lac 1én d0 cao 720m so v6i mat dat thi chu ki dao dong di€u hoa cia no 1a

A. 1,60002s B. 1,60018s C. 1,60024s D. 1,60009s
Cau 15. Néu dua con ldc don (c6 chiéu dai day treo khong doi) 1én do cao bang 1% ban kinh Trai Dat thi so véi lic
dao dong tai mat dat, chu ki dao dong di€u hoa cia no s€

A. tang 0,1% B. gidm 1% C. tang 1% D. giam 0,1%
CZ?.U 16. Xét dao dong diéu hoa cua mot con lic don ta th:éiy: Tai dia diém A con }éc c6 chu ki 2s. Dua con lic t6i dia
diém B thi n6 thuc hién 100 dao dong hét 200,2s. Coi chi€u dai day treo khong ddi. So v6i gia toc trong truong tai A
thi gia toc trong truong tai B da

A. tang 0,2001% B. giam 0,1997% C. giam 0,2001% D. tang 0,1997%
Cau 17. Mot con lic don c6 chu ki dao dong diéu hoa tai mot noi ngang mit bién 1a To. Coi Trai Pt hinh ciu c6 ban

kinh 6400km. Khi dua conrléc 1én d6 cao 720cm so v6i mit bién, mudn chu ki dao dong diéu hoa ciia nd van bﬁng To
thi chiéu dai day treo con lac phai

A. giam 0,0075% B. giam 0,0025% C. tang 0,0075% D. tang 0,0025%
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CHU PE 4: TONG HQP CAC DAO PONG PIEU HOA

A.Tong hop hai dao dong diéu hoa cing phwong , cing tan so , ciung bién dp :

+ Xét hai dao dong diéu hoa cung phuwong dao dong, cing tan sb, cung bién d6 A; = A, = a ¢6 dang

X, = acos(at + ¢,)
X, = acos(at + ¢,)
4+  Dao dong tong hop x = x; + X, = acos(mt + @) + acos(ot + ¢y)

X . a+b
+ Ap dung cong thirc lugng giac cosa + cosb = 2COST.COS ta co

X =2ac0s—=———= el > — A COS(a)t + Pt > (01) Nhu vy dao dong tong hop 1a mot dao dong diéu hoa cung tan sb,

co bién @0 A =|2acos c6 pha ban dau s& 14

P, — 0
2

v (p=—(p2;(pl néu O<cos(¢22(p1j

v Q= 7z+(p2¢1 néu. cos((pz2 J<0

v Chii y thwong trong biéu thirc dao dong diéu hoa pha ban dau thuwong dwoc viét dudi dang cé gid tri

nhé hon m nén néu nhw w@< m+-2—"2 e > | thi pha ban ddu c6 thé la viét la (7 —
+ 7 . 5
v T o coméla 2T )
2 6 6

B.Téng hop hai dao dong diéu hoa cing phwong cing tin so :
X, = A cos(at + @)
X, = A, cos(at + @,)

+ Xét hai dao dong diéu hoa cing phuong, cing tin sb : {

+ Dao dong téng hop cua hai dao dong 13 x = x; + X,.

Q,+ ¢

). (Vi du

+ Dé téng hop hai dao dong ta ap dung tinh chit mbi lién hé giira dao dong diéu hoa va hinh chiéu cua

chuyén dong tron déu xuéng truc ox.
+  Phwong phdp giin do vecto:

Mot dao dong didu hoa duoc thay thé bing mét vecto hay : X = Acos(at + @) < A
Ach: | Géc tai O
Phuong : hop véi Ox mét goc ¢
Do dai bang A hay ti 1& voi A

(A,00) =g, (t= 0)

-Biéu dién x; = A;cos(ot + 01) béng vécto A A

|- |
(A,,0x) =g, (t=0)

ca hai véc to quay ngugc chiéu kim dong ho voi toc do goc khong doi
bang ®

Ajcos(ot + ¢,) bing véc to A )

- Hinh chiéu cta diém dAu Véc to A= /&1 + Azmé ta dao dong tong hop
x 1a mot dao dong diéu hoa x = Acos(ot + @).

“Bién do A duge xdc dinh: A= A? + AZ +2A.A,.COS Ag,

Asing, + A;sing,

-pha ban dau duoc xac dinh tang =

A cosg, + A, Cosp, |
-D¢ léch pha hai dao dong :
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Xét hai dao dgng diéu hoa: X, = A cos(at + ¢, )va X, = A, cos(at + ¢,)

Do léch pha giira hai dao dong:  [A@p =@, — @,

Néu:A@p >0 <> ¢, > @,: dao dong 1 sém pha hon dao dong 2
Ap<0& @ <@, : daodong 1 tré pha hon dao dong 2
Ap=0; K27z : Hai dao dong cung pha
Ap=r7,(2K +1) 7 : Hai dao dong ngugc pha

Ap= i% ,(2K +1)g :Hai dao dong vudng pha

-Néu Ag = k21 < hai dao dong ciing pha < bién d6 dao dong tong hop dat cuc dai A= A; + A,
-Néu Ag = (2k+1)n < hai dao dong ngugc pha < bién d6 dao déng tong hop cuc tiéu A=A;— A,

Néu Agp = (2k +1)% < hai dao dong vudng pha < bién do dao dong tong hop A=,/ Af + A22 :

Nhu vay bién d6 dao dong tong hop |A1 - A2| <A<A+A"”

C.Phwong phdp gidi quyét cdc bai todn vé tong hop dao dong

1.Tong hop hai dao dpng nho gian do véc to: . o
Gia str mot vat thuc hién dong thoi hai dao dong diéu hoa cuing phuong cung tan so
X, = A cos(at + ¢, )va x, = A, cos(at + ¢,)
Dao dong tong hop X = X, +X,
Diing phuong phap gian do vecto : X, = A Cos(awt +¢,) <> A X, = A, cos(at +@,) <> A,
X=X+X, <>A=A+A,
Cho vecto A; va A, quay theo chiéu duong luong gic voi tbe do goc o thi vecto tdng A c6 do dai khong ddi ciing
quay xung quanh O véi toc dd gbc o va hinh chiéu ciia nd xudéng Ox ciing bicu dién dao dong dicu hoa
X = Acos(at + @)

Vi vay téng hop hai dao dong didu hoa ciing phuong cung tin s 13 mot dao dong diéu hoa cung phuong cling
tan so

Trong do A =Acosp +Acosp, va A =Asing +A,sing,
Bién do : A= |A? + A? lhay | A= /A + AZ + 2A A, COSAp

A Asing +Asing,

Ax A&COS (01+AZCOS ?,
Luu y:bien d§ dao dong tong hop phu thudc vao

Pha ban dau ¢ :|tang =

Cac trwong hop ddc biét :
e Hai dao dong cung pha :

>

(p=0,K2z > A_ =A+A
=1, 2K+D)7 > Ay =|A-A)

¢=%,(2K+1)% > A= AN+ A

[

e Hai dao djng nguoc pha :

>

e Haidao djong vuong pha :

QO+ @,
2

=

. A
e Hai dao djng c6 bién d§ bang nhau : A= 2A cos T(p VA @ =

-)3tru(‘mghgpnh6:A(p=%—>A=A1\/§; A¢=%—)A=Ai\/§; A(pz%r—)A:Ai

Tong quat n SASA
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2.Téng hop hai dao dong nho soé phirc:

a. Co sé Iy thuyét.
+Dao dong didu hoa x = Acos(wt + @) 6 thé dugc biéu din bing vecto quay A ¢ do dai i 1é véi bién do
A va tao véi truc hoanh mot goc bang goc pha ban dau @. Hodc ciing ¢6 thé biéu dién bang sb phirc dudi
dang: 7 = a + bi .Trong toa do cuc: z =A(Sing +i cosp) (v6i mddun: A= va? +b?) hay Z = Ael©*
+Vi cac dao dong c6 cung tan sb goc © nén thuong viét quy udc z = Ae’®,

Trong cac méy tinh CASIO fx- 570ES, ESPlus ki hiéu dudi dang 1a: r £ © (ta hiéu la: A £ ).
+Ddc biét giac so ¢ trong pham vi : 1800< ¢ <180° hay -n<p <7 rat phu hop véi bai toan tong hop dao
dong trén. Vay tong hop cac dao dong diéu hoa ciing phuong, clng tan sd bang phuong phap Frexnen dong

nghia voi viéc cdng cac s6 phire biéu dién cua cac dao dong do.
b. Gidi phdp thwc hién phép cong va triv sé phikc:

Cong cac so phitec: AL+ AL, = ALy

Trir cac so phirc: ALo—ALp, = AL Alop—NLp = ALy,
D.Cac dang bai tap : ) .
1/. Cdc bai todn_lién quan tdéi bién dé dao dong tong hop, pha ban dau -
- Budc dau tién hay tinh nhanh Ag
- Dua vao A¢ dé ap dung tinh toan nhanh cho phu hop véi cac trudng hop dic biét, cudi ciing méi st
dung cong thirc tong quat khi ma A khong lot vao truong hop dic biét nio.
Dang 1:
Tim dao dong tong hop xdc dinh A va_@_bang cdch ding mdy tinh thuwc hién phép céong:
+Co0ng ciac véc to: A=A +A,
+Cong cac s6 phirc: ALY, + A Lp, = ALy
a.Chon ché dp thuc hign_phép tinh vé sé phirc_ciia mdy tinh: CAS10 fx — 570ES, 570ES Plus

Cac buwéc Chon cheé do Nt Iénh Y nghia- Két qua

Chi dinh dang nhp / xuat todn Bam: [SHIFT|[MODE|[1] Man hinh xuat hién Math.
Thuc hién phép tinh vé so phirc Bam: MODE] Man hinh xuat hién CMPLX
Dang toa do cuc: rZ0 (ta hieu:AZo) Bam: SHIFT [MODE|[v|3 Hién thi so phirc kiéu r Z0
Chon don vi do goc 1a d¢ (D) Bam: [SHIFT|[MODE[3 Man hinh hién thi chit D
Chon don vi do goc 1a Rad (R) Bam: [SHIFT|[MODE| /4 Man hinh hién thi chit R

D& nhap ky hiéu goc 2 Bam SHIET] [, Man hinh hién thi ky hiéu Z

Kinh nghiém: Nhip véi don vi @9 nhanh hon don vi rad
nhung két qua sau cting can phai chuyén sang don vi rad
cho nhitng bai toan theo don vi rad. (Vi nhap theo don vi
rad phai cé ddu ngodc don ‘(*)’nén thao tac nhép lau hon,
vi du: Nhap 90 do thi nhanh hon nhap (nt/2).
Nhurng theo toi, nén nhdp don vi rad.

¢(D).m

180 Bim: IMODE! P21 xuét hién chit CMPLX

EHTE CALCLLATOR - S TOES

DS LAY

Bing chuyén déi don vi géc: ¢(Rad)=

Don vi goc (D9) | 15 30 |45 |60 |75 90 |105 |120 [135 | 150 | 165 | 180 | 360

Don vigoc (Rad) | 1 1 1 1 5 1 7 2 9 5 11 |« 2n
—n |-t |-t |—T|—-n|-—nT |- |—T |- | —x

En 6 4 3 12 2 12 3 12 6 12

b.Luu 2 :Khi thue hién phép tinh két qua dwoc hién thi dang dai sé: a +bi (hodc dang cwe: AL ).
-Chuyén tir dang : a + bi sang dang: AZ ¢ , bam[SHIF I i
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Vi du: Nhap: [8[SHIFT][(-)]|(x:3->Néu hién thi: 4+ 43 .Ta bim H két qua: szén
-Chuyén tir dang AZ @0 [Jsang dang : a + bi : bém|§|
Vi du: Nhap: [8|[SHIFT][(-)][(m:3 -> Néu hién thi: 84%7: ,tabAm [SHIFTIZH 0 két qua :4+43i

Bam [SHIFT . man hinh xuét hién nhy hinh bé
Néu bam tlep phim II két qua dang cuc (r £0)
Néu bdm tiép phim |4 = | két qua dang phirc (a+bi )
( dang thuc hién phép tinh)

c. Tim dao dong tong hop xdc dinh A va_@ _béing cich ding mdy tinh thwc hién phép cong:
+Véi may FX570ES: Bam MODE|2| man hinh xuét hi¢n chir: CMPLX.

-Chon don vi do goc la d6 bam: [SHIFT|]MODE|[§ man hinh hién thi chit D

(hodc Chon don vi goc 1a Rad bim: [SHIFT]MODE|[4 man hinh hién thj chit R )

Thuc hién phép cong sé phicc: ALY, + A, L p, = AL Talam nhu sau:

-Nhap [A] 5 hién thi két qua......

(Néu hién thi sb phirc dang: a+bi thi bAm [SHIFT] =] hién thi két qua: AZo)
+Véi may FX570MS : Bam chon [MODE| 2 man hinh xuat hi¢n chit: CMPLX.

Thuwe hién phép cﬁng s6 phirc: ALZ @+ AZZ(DZ = AZ® Talam nhu sau:

“Nhap [ASHIFT][) o] ] IAd SHIFTIC)] lo2 ]

Sau d6 bim E hién thi két qua la: A. |£| hién thi két qua la: ¢

+ Luwu y Ché do hién thi man hinh két qua
Sau khi nhap ta n ddu E ¢6 thé hién thi két qua dudi dang sO vo ti, mubn két qua dudi dang thap phan ta
an H (hoac dung phim “ ) dé chuyén dbi két qua Hién thi.
d.Cac vi du:
Vi du 1: M6t vat thyc hién dong thoi hai dao dong diéu hoa cung phuong, cing tan s c6 phuong trinh:
X1 = 5c0s( 7t +7/3) (cm); X2 = 5¢0s 77 t (cm). Dao dong tong hop cua vat ¢c6 phuong trinh

A x=5\/§cos(7zt-7r/4)(cm) §.x:5\/§cos(7rt+ 716) (cm)
C. x=5cos(zt+ z/4) (cm) D.x=5cos(xzt- 7/3) (cm) bap an B
Phuong phap truyén thong Phwong phap ding sé phirc

Giai 1: Véi may FX570ES: Bdm: [MODE
Biendo: A=A’ + A +2.AA,.co8(¢, — @) | -Pon vi do géc la do (D)bim: SHIFT|MODE

A sing, + A sing, Nhap: [5|[SHIFT] [-) [(60)|H B SHIFT] [)] £ [0
A cosg, + A, cos @, Hién thi két qua: 5+/3 £30

Pha ban dau ¢: tan ¢ =

Thé s6:(Badm may tinh)
Vay :x = 5\/§cos(7zt + 7 /6) (cm)

A= /52 +5% +2.5.5.cos(r / 3) =53 (cm) o ‘
\/ (Néu Hién thi dang dé cac: % + # i thi

— 5.sin(z/3)+5.sin0 5\/3/2 ,\/ - . S
tan => £ 2 .
¢ = 5005(7/3) +5.0050 N 1 R Bam [SHIFT] E Hién thi: 5+/3 £30).

Chon B

¢ =1/6. Vay :x=5+/3cos(xt+ /6) (cm)
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Gidi 2: Dung don vi do géc la Rad (R): |SHIFT|MODE
Bim |[MODE|[2 man hinh xuét hién: CMPLX. Tim dao dong téng hop:

Nhap: ()2 [(=/3) [ B ISHIFT] [)] £ [0lH Hién thi: 5\/54%71 Hay: x = 5+/3 cos(zt + 7 /6) (cm)

Vi du 2: Mot vat thuc hién déng thoi 2 dao dong diéu hoa cung phuong, cung tan sb ¢ phuong trinh:

X1 = V3cos(t + 1/2) cm, X, = cos(wt + 1) cm. Phuong trinh dao dong tdng hop:

A. x=2cos(ot -/3) cm B. x =2cos(wt + 2n/3)cm  C. x = 2cos(wt + 51/6) cm D. x = 2cos(wt - 7/6) cm
Cach 1:

A=\/Af+A22+2A1A2cos(¢2—gol)=20m
7 : 2z Pép an B
HD : . : 3sin” +1.sinx p=— p
tano — AASine + A,sing, 2 - 3,27
A COS @, + A, COS @, ﬁcos%+l.0057r o= 3
3

Céch 2: Dung may tinh:Véi may FX570ES : BAm [MODE|[2] man hinh xuat hién chir: CMPLX
Chon ché d6 may tinh theo dd: [SHIFT|[MODE|

Tim dao ddng tong hop: Nhap may:|~/3|[P] [SHIFT] [(1] 2 [(20) H [U[SHIFT] [5). ~ [180 H Hién thi:2.~120

Vi du 3: Mot vat thuc hién déng thoi 2 dao dong diéu hoa cung phuong, cung tan sb co phuong trinh:

X1 = V3cos(wt - 1/2) cm, Xz = cos(ot) cm. Phwong trinh dao dong téng hop:

A. X = 2cos(wt - ©/3) cm  B.x = 2cos(ot + 2n/3)cm  C.x = 2cos(wt + 57/6) cm  D.x = 2cos(wt - ©/6) cm
Cach 1:

A=A + A +2AA, cos(p, — @) = 2cm
R ) 2z
HD - , : J3sin —= +1.5in0 P=— Dép an A
tanp = ASNAT ASINg, 2 _ 3o 3 L p=_T
ACOSP + ALOSQ,  [3cos 7 41.cos0 i 3
2 =73

Céch 2: Dung may tinh:Véi may FX570ES : BAm [MODE|[2] man hinh xuat hién chir: CMPLX
Chon ché d¢ may tinh theo radian(R): [SHIFT|[MODE| |4

Tim dao dong tdng hop: Nhap may::</3 | SHIFT] [(-)] £ |(-n/2)| + 1l [SHIFT] [()] £ [0 § Hién thi:2£-n/3

Vi du 4: Mot vat dong thoi tham gia 3 dao dong cung phuong c¢6 phuong trinh dao dong: x;3= 2 V3 cos(2mt
+%) cm, Xz = 4cos (2t +g) cm ;X3= 8cos (2xt -g) cm. Gié tri van toc cuc dai cta vat va pha ban dau cia
dao dong lan luot 1a:

A. 12ncm/s va —grad . B. 12mcm/s va grad. C. 16ncm/s Vég rad. D. 16mcm/s va —grad.

4sinE+8sin _r
6 2

HD: Céach 1: Tong hop X, VU X3 CO: tan @, = :—\/§—>(p23=—E
yis T 3
4cos—+8cos| ——
S
A= \,l42 +8*+2.4.8.cosAp = 43 = Xy = 43sin (211?’[ —gj
. 23 sin =~ + 43 si (—“j
Tong hop Xz3 VU X1 €O: 3 N 1 bap an A

tan @ = =

2»\/§cosg+4\/§cos(—gj ﬁ

A= \/(2\5)2 +(4\/§)2 +2_2\/§.4\/§COSA@ =6 =X =6cos(2nt—gj(cm):> V... =Ao= 127c;q)=—grad
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Céch 2: Vi may FX570ES: Bim: [MODE|[2 ;Pon vi do goc 1a d6 (D)bam: [SHIFT|[MODE

Nhap: 2|/3|[>][sHIFT] -]« [60[H () 230 ()] £ [F90] £ Hién thi két qua: 6.£-30

( Néu hién thi dang : 3+/3 -3i thi bim H Hién thi: 6 £-30) => vmax= Ao =127 (cm/s) ; =n/6

Vi du 5: Mot vat thuc hién dong thoi hai dao dong diéu hoa ciing phuong, cing tan sb
X1= cos(2nt + m)(cm), Xo = J3 .c0S(27t - ©/2)(cm). Phuong trinh ctia dao dong tong hop
A. X = 2.cos(2xt - 21t/3) (cm) B. x = 4.cos(2xt + n/3) (cm)
C. x = 2.cos(2nt + n/3) (cm) D. x = 4.cos(2nt + 4x/3) (cm)
Giai: Véi may FX570ES : Bim [MODE|2| man hinh xuét hién chit: CMPLX
Chon don vi do goc 1a rad (R): [SHIFT|MODE {4

-Nhap may: [I|[SHIFT(-) £ [ + [3[P][SHIFT(-)| £ [(-n/2 = Hién thi 24-§n . DapénA

Vi du 6: Mot vat dao dong diéu hoa xung quanh vi tri can béng doc theo truc x’Ox ¢6 11 3o

4 4 ‘
x= cos(274 + %)(cm) +—— cos(27t + %) (cm). Bién d¢ va pha ban diu cta dao dong 1a:

J3

8
A dcm:Zrad. B.2em;Zrad.  C4v3cm;Zrad. D.——cm; 7 rad. bap an A
3 6 6 J3 3
Gidi 1: Véi may FX570ES : Bim [MODE|[2| man hinh xuat hién chit: CMPLX
Chon don vj do goc 1a radian(R): [SHIFT|[MODE {4

Nhap méy: ﬁ> () £ [m/6) + ﬁ> SHIFT] [(-). £ (/2 [ Hién thi: 4 ~ %n

Gii 2: Véi may FX570ES : Chon don vi do goc 1a d6 Degre(D): [SHIFT|[MODE]
4

Nhip miy:| = o .4+ﬁ>.4g Hién thi: 4 / 60

Vi du 7: Ba dao dong diéu hoa cung phuong, cing tan s c6 phuong trinh 1an Iuot 13 x1= 4 cos(nt - 7/2)
(cm) , Xo= 6¢c0s(nt +7/2) (cm) va xz=2cos(nt) (cm). Dao dong tong hop cua 3 dao dong ndy c6 bién d6 va
pha ban dau 1a
A. 2\/§cm; n/drad  B. 2\/§cm; -n/4 rad C.12cm; + n/2 rad D.8cm; - n/2 rad
_Giai: V6i may FX570ES : Bam chon MODE| 2] man hinh xuét hién chir: CMPLX
Chon don vi goc tinh rad (R). [SHIFT|[MODE| |4 Tim dao dong tong hop, nhap may:

[SHIFT()Z| (- n/2)|[ | [SHIFT ()| (m/2) A ISHIFT()lA 0] H Hién thi: 24/2 £ n/4. Chon A

Vi du 8: Dao dong tong hop cua hai dao dong diéu hoa ciing phuong, cling tan sb

X1= a+/2 cos(mt+m/4)(cm) Va X, = a.cos(nt + 1) (cm) c6 phuong trinh dao dong tong hop 1a

A x=a2 cos(t +2r/3)(cm) B. x = a.cos(nt +r/2)(cm)

C. x = 3a/2.cos(nt +m/4)(cm) D. x = 2a/3.cos(nt +1/6)(cm) Chon B
Giai: V6i may FX570ES : Bim chon MODE|[2] man hinh xudt hién chir: CMPLX

chon don vi goc tinh theo d6 (D) Bam : [SHIFT|MODE] (Lwu y : Khong nhip a)

Tim dao dong tdng hop: Nhap may :\/2| ] [SHIFT(-).Z45 [+ |l SHIFT(-) 1805 Hién thi: 1£ 90,
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Dang 2:Tim dao dong thanh phan( xdc dinh A, VA @, ) bang cdch ding mdy tinh thwe hign phép triv:
+Trir cacvécto: A=A — A, A=A - A;;

+Trir cac s phire: ALY —ALp, = AL ALop—NLpp = ML,
Vi du tim dao djng thanh phé“m Xo: X =X-X1  vOi: X2 = Axcos(ot + @2)
Xac dinh A, va @,?
a.V6i may FX570ES : BAm [MODE| 2] man hinh xuét hi¢n : CMPLX
-Chon don vi do goc la d bam: [SHIFT|MODE|[3 man hinh hién thi D
(hodc Chon don vi do goc 1a Radian ta bam: [SHIFT][MODE|[4 man hinh hién thi chit R )

Thue hi¢n phép trir sé phirc: AZLp— Ail(Dl = A24(02 ;hogc AZLp — AZZ(DZ = Ail(Pl
Nhap A m. o H(chu ¥ déu trir), Nhap . SHIFT)[(-)] o B két qua.

(Néu hién thi s6 phirc thi bam E két qua trén man hinh: A, Z ¢,

b.V6i may FX570MS : Bém [MODE|[2] man hinh xut hién chit: CMPLX
Thuc hién phép trir sé phic: A Lp— AL, = Azégpz shode ALY —ALp, =AZLp,
Nhap [A] [SHIFT] B(chuydau trir), Nhép [A] [SHIFT] I H
Bam tiép [SHIFT| # = hién thi két qua: A, bAm [SHIF H hién thi két qua : @
c.Cacvidu:
Vi du 1: Mot chit didm dao dong diéu hoa c6 phuong trinh dao dong tdng hop x=5 +/2 cos(rt+5r/12)(cm)
v6i cac dao dong thanh phan cling phuong, cung tan s6 1a x;=A; cos(nt + @) Va Xo=5cos(rt+n/6)(cm), Bién
do va pha ban dau cua dao dong 1 la:
A.5cm; 1 =2n/3  B.10cm; 1= /2 C.5+2 (cm) @1=n1/4 D. 5cm; 1= /3

Giai: Véi may FX570ES : Bim [MODE| 2| man hinh xuat hién chit: CMPLX
-Chon don vi do goc Ia rad (R): [SHIFT|[MODE| |4 . Tim dao ddng thanh phan:

Nhép méy : 5+/2 B SHIFT()| £ (5n/12)H[El [SHIFT(9)] £ |(n/6] H Hién thi: 5 £ %n , chon A

Vi du 2: Mot vat dong thoi tham gia 3 dao dong cing phuong, clng tan sé c¢6 phuong trinh dao dong: x; =
23 cos(2nt + ©t/3) (cm), X2 = 4cos(2xnt +n/6) (cm) va x; = Az cos(rtlJt + @3) (cm). Phuong trinh dao dong
tong hop co dang x = 6¢cos(2nt - 1/6) (cm). Tinh bién do dao dong va pha ban ddu cua dao dong thanh phan
thur 3:
A.8cmva- /2. B. 6¢cm va n/3. C.8cmvan/6 . D. 8cm va /2. Chon A
Giai: Véi may FX570ES : BAm [MODE|2 man hinh xuét hién chir: CMPLX
Chon don vi do goc 1a rad (R) [SHIFT|[MODE [ . Tim dao dong thanh phan thir 3: X3 = X - X; —X;

Nhap: [6l[SHIFT(-)] £ (-n/6) ] 23 |[SHIFT(-) £ [(=/3)[| | [SHIFT(-) £ (/6] Hién thi: & Z-%n .

d.Tric nghiém . o
Cau 1: Mot vat dong thoi tham gia 3 dao dong cung phuong, cung tan so c¢6 phuong trinh dao dong: x; =

8cos(2nt + 1/2) (cm), X, = 2cos(2xt -m/2) (€M) Va X3 = Az cos(nit + @3) (cm). Phuong trinh dao dong tong
hop c6 dang x =6 2 cos(2xt + m/4) (cm). Tinh bién d6 dao dong va pha ban dau cta dao dong thanh phan
thtr 3:

A.6cmva0. B. 6cm va m/3. C.8cmvan/6.  D.8mvan/2
Cau 2: Mot vat dong thoi tham gia 3 dao dong cung phuong, cung tan so6 c6 phuong triqh dao dong: x1 =
a.cos(2nt + m/2) , X, = 2a.cos(2nt -n/2) va Xz = Az cos(nt + @3). Phuong trinh dao dong tong hop c6 dang x =
a~/2 cos(2xt - ©/4) (cm). Tinh bién d6 dao dong va pha ban dau cua dao dong thanh phén thir 3:

A.avao. B. 2a va n/3. C.a\2 van/6. D. 2a+/2 va /2.
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2/. Cdc bai todn lién quan t6i diéu kién cuwc tri ciia cdc bién dp A, A, hay A:
Luuy:

- Budc diu tién dung dugc cac véc to A, A, A

b

- Dua vao yéu cdu cia bai toan 4p dung dinh 1y sin trong tam gidc — — = —— = — dé suy ra diéu
sinA sinB sinC

kién can tim.
- Ap dung cac hé thuc lugng trong tam gidc dé tinh toan két qua.

Bai 1: Mot vat tham gia dong thoi hai dao dong diéu hoa cung phurong , ¢6 cic phuong trinh :
X =A Cos(a)t + %) va X, = GCOS(a)t - %) . Bé vat dao dong véi bién d6 nho nhat thi pha dao dong ban dau

cua vat la bao nhiéu?
Gidi:

Ap dung dinh 1y sin trong tam giac ta c6 : A =—=>A=——>.
sin”  sina sina

Amin khi sina. =1 o = /2 = g = —% .
Bai 2: Mot vat c6 khoi lugng khong doi thuc hién dong thoi hai dao dong didu hoa x, =10cos(at +¢,) va
X, = A, Cos(a)t — %), phuong trinh dao dong tong hop cua vat 1a x = Acos(wt —%) . Bé vat dao dong véi co

ning cuc dai thi A, bang bao nhiéu? .

Gidi: Co nang cuc dai => Amax
Mitaco A - A A Ais";za A @a:%@ A LA =>A; = Agtanni/3 = 104/3.

. T i .
sinZ Siha sin™
6 6

Cac bai tap tw luyén:
Bai 3: Mot vat co khdi luong khong doi thuc hién dong thoi hai dao dong didu hoa x, =10cos(at +¢,) va

X, = A, cos(wt —%) , phuong trinh dao dong tong hop cua vat 1a x = Acos(et —%) . bé vat dao dong véi

bién d6 bing mot nira gia tri cuc dai ctia bién do thi A, bang bao nhiéu?
A. 10+/3 cm B. 20cm C.20/4/3 cm D. 10/+/3 c¢m

Bai 4: Mot chét diém tham gia dong thoi hai dao dong diéu hoa trén cling mot truc Ox ¢d phuong trinh: x; =
2 \/§ sin awt (cm), X, = A,Cos( @t + ¢ 2)cm. Phuong trinh dao dong tong hop x = 2cos( wt + ¢ )em. Biét @, —p =
713, Cip gia tri ndo ciia A, va ¢, sau day 1a DPUNG?

A 4emva 713 B.2\/3cmva z/4 C.4Bemva 7/2 D.6cmva /6

Bai 5: Hai phuong trinh dao dong diéu hoa cliing phuong cing tan sé c6 phuong trinh x; = Ajcos(wt - 7 /6)
cmva Xz = Axcos(wt - ) em. Dao dong tong hop cé phuong trinh x = 9cos(wt - ¢ ) cm. Dé bién do A,
c6 gia tri cuc dai thi A; co6 gid tri la:

A.154/3 cm B. 943 cm C.7cm D. 18+/3 cm

Bai 6: Mot vat tham gia dong thoi hai dao dong diéu hoa cing phuwong, cing tan sb ¢6 bién do va pha ban

dau 1an luot 1a Ay = 10 cm, @1 = %; A; (thay déi duoc), ¢ = - %; . Bién 4o dao dong tong hop A co gié tri
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nhé nhat 1a
A. 10 cm. B.5v/3 cm. C. 0. D.5cm

Bidi 7: Hai dao dong diéu hoa cing phuong, cing tan s, dao dong 1 c6 bién dd A= 10 cm, pha ban dau
7/6 va dao dong 2¢0 bién do Az, pha ban dau -r/2. Bién do A, thay doi dugc. Bién do dao dong tong hop A
c6 gia tri nho nhat 1a bao nhiéu?

A. A=23 (cm) B. A=543 (cm) C. A= 253 (cm) D.A=/3 (cm)

Bai 8: Mot chat diém thuc hién dong thoi 2 dao dong diéu hoa cung phuong:

x1= Alcos(wt+n/3)(cm) va x2= A2cos(wt- 7/2)(cm).Phuong trinh dao dong tong

hop 1a: x=5cos(wt+ @)(cm). Bién do dao dong A2 c6 gié tri 16n nhat khi ¢ bang bao nhiéu? Tinh A2max?
A.- /3; 8cm B.-n /6;10cm C. n/6; 10cm D. Bhoiac C

Bai 9:  Hai chat diém dao dong diéu hoa trén cting mot truc toa do 0x, coi trong qua trinh dao dong hai chét

diém khong va cham vao nhau. Biét phuong trinh dao dong ctia hai chit diém 1an luot 1a: x, = 4cos(4t + %)

CM Va X, = 4/2 cos(4t +%) cm. Trong qué trinh dao dong khoang cach 16n nhét giira hai vat la:

A. 4cm B. 6cm C. 8cm D. (4+/2 - 4)cm

Bai 10: Hai dao dong diéu hoa cuing phuong, cing tan sé c¢6 phuong trinh dao dong x, = Acos(wt + %)(cm) va

X, = ACos(wt _%) (cm) - Phuong trinh dao dong tong hop clia hai dao dong nay 1a: x =6cos(wt + )(cm) . Bién
do A; thay ddi duoc. Thay doi Ay dé Az co gid tri 16n nhat. Tim Aomax?
A. 16 cm. B. 14 cm. C. 18 cm. D.12cm

Bai 11: Hai dao dong diéu hoa cung phuong, cing tan sé ¢ phuong trinh dao dong x, = Acos(et + %)(cm) va

X, = A,CoS(et -%) (cm) - Phuong trinh dao dong téng hop cta hai dao dong nay la: x = 6cos(wt + )(cm). Bién
d6 A; thay ddi duoc. Thay doi Ay dé Az c6 gid tri 16n nhat. Tim Aomax?
A. 16 cm. B. 14 cm. C.18cm. D. 12 cm.

Bai 12: Mot vat thuc hién ddng thoi 2 dao dong didu hoa. Xy = Ascos (@ t) cmva X, = 2,5+/2 cos (Ot +
@ 2). Bién d6 dao dong tong hop 1a 2,5 cm. Biét A, dat gia tri cuc dai. Tim ¢

A. - /4 B. - 3n/4 C.-2n/3 D. 3n/4
Bai 13. Cho hai dao dong dieéu hoa cung phuong cung tan so c6 dang:

X, = A.cos(at + %)cm; X, = B.cos(at — %)cm . Dao dong tong hop c6 dang x = 2.cos(et + p)cm. Diéu kién

dé dao dong thanh phﬁn 2 dat cuc daithi A va ¢ béng:
A.4cmva /6 B. 2J3cmva-7z/6 C./3cmva /3 D. 2cmva /12

Bai 14: Hai dao dong diéu hoa cing phuong, cing tan s6 ¢ phuong trinh 1an lugt 1 : x; = Ajcos(mt + 2?7[)

cm va Xz = Axcos(ot —%) cm . Phuong trinh dao dong tong hop 1a x = 12cos(ot+e). Dé bién do A, cb gia
tri cuc dai thi ¢ co gid tri:

A (/):% rad B. p=x rad C. (p:—%rad. D. (p:% rad
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Bai 15: Mot chat diém tham gia dong thoi hai dao dong diéu hoa trén cling mot truc Ox véi cac phuong
tr‘lr]h x;=2/3 sin(mt)(cm) va x; =Ascos(ot+¢; Jem. Phuong trinh dao dong tong hop 1a x = 2cos( ot +¢)cm.
Biét ¢z - o= 1/3.Cap gia tri nao cuia Ay va @2 la ding:

A.4cm va /3 ’ B.2+/3cm Vé‘lq /4 . ‘C. 4/3cmvan/2 ‘ D. 6cm va m/6 ‘

Bai 16: Mot vat khoi lugng khong doi thuc hién dong thoi hai dao dong di€u hoa c6 phuong trinh lan luot 1a
X, =10cos(2nt +@)cm; X, = A, cos(2nt — g)cm thi dao dong tong hop 1a X = A cos(2nt — g)cm . Khi

bién d6 dao dong cua vat bang nira gia tri cuc dai thi bién do dao dong A, c6 gia tri la:

A. 10\/§cm B. 20cm C. —=cm D. —=cm

3 \3
Bai 17: Mot vat thuc hién dong thoi hai dao dong diéu hoa ciing phuong cung tan sd c6 bién do va pha ban

Lo T T :
dau lan luot la Ay, Ao, @, = _E rad, ¢, = > rad . Dao dong tong hop c6 bién d6 la 9cm. Khi A, o gid tri

cuc dai thi A; va A, ¢6 gia tri la:

A. A, =9/3cm; A,=18cm B. A;=18cm; A,=9cm
C. A = 9x/§cm; A,=9cm D. Ai=9cm; A, = 9xﬁcm

Bai 18: Hai chat diém dao dong diéu hoa trén cling mot truc toa do Ox, coi trong qua trinh dao dong hai cht
di€m khong va cham vao nhau. Biét phuong trinh dao dong cua hai chat di€m lan luot 1a

T . T C
X, =6c0s(4t + g)cm va X, = 6cos(4t + E)Cm . Trong qua trinh dao dong, khoang cach 16n nhat gitra
hai vét la:

A. 4cm B. 6cm C. 8cm D. (4/2 —4)cm
Bai 19 :Mot chét diém tham gia dong thoi hai dao dong trén truc Ox c¢6 phuong trinh x; = A1€0s10t; Xo =

A,c0s(10t +@). Phuong trinh dao dong tong hop x = A1 /3 cos(10t +o), trong d6 cd @2 - ¢ = % Tisd £
?,
bang
A. — hoac E B. E hoac E C. E hoac 3
4 3 3 4 5
Huwéng dén chi tiét:
Bai 3:
Giai 1:
Ma ta co Alﬁ =_i:>A: A&SIF;Ta A @a:ZQAJ—AZ
sin s Sina sin s 2

=>Amax = Aiﬁ =20. D¢ A =Ana2 =10 thi A = 2Aisin% =104/3.
COS —
3
Gidi 2: Ta co:
A=A +A, 5>A =A-A, >A?=A*+ A2 -2AA,cos(p—,)
5102 = A2+ AZ-AA,\3 > AZ-AA B+ A2 -102 =0(*)
Phuong trinh trén luén c6 nghi¢ém nén:

A=3A% ~4A? ~4.10% >0 — A <20(cm)
Khi A=10(cm) tir (*) suy ra: A, :10\/§(cm)

Giii 3: N

* Pinh 1y ham s6 sin trong tam giac AOAA

Onthi.netvn GV : Poan Vin Lwgng - Email:doanvluong@gmail.c@ﬁ/ Trang 163

\{2



Chuyén dé vat Iy 12 - 164 - GV : Doan Van heong

BN Azl—oﬁ.sina > Anay = 20cm khi o = 90°
sin =

* Khi A=Anmax/2 =10 cm = Duing dinh Iy ham s6 cos trong AOAA > A =10\/§(cm). Pap an A
—
Bai 4 Giai: x; = 2+/3 sinot = 2+/3 cos(et -%) a

- X, - —>
Ve gian @6 vécto: A=A; + Ay

Goc gita vect to A va Az 12 = A=2em; A = 24/3cm .‘

A2=AZ+ A2 2AAzcos% = A2+ A2 AA,

<:>A22—AA2+A2—A12 =0 . d
<=>A - 2A, + 2243 =0 |-
<=>A2 —2A, -8 =0=>A,=4cm. A’

% 2 2, A2 _ ¥ A e P
Ta thay: Ay" = A"+ A => A vudng goc véi A1 Suyrae =0=>¢, = 3" Chgn A
Bai 5 Giai 1: Xem hinh vé Truc 4
Khi A; max , theo DL ham s6 sin ta co: doc
A A 2
= =A =— 1
sinz/2 sinz/3 A \/épi @)
Tam giac OAA; vudng tai A nén ta co:
2,02 2
A+9=A

X
>

4

. 2 .02 _ 2
The (1) vao (2) Tacc'):A1 +9 _§A1 => A, =93 cm. Chon B i A
B iginhve 0 X
Gidi 2: =
. A A . /4 2 2 a ............................................ Al
HD: — =2« Apx khi == < A=18cm < A =, |AZ—A? =93cm N
sin” Sina 2 A Ay
6 i
s 3
Bai 6: Giai: V¢ gian d6 vecto nhu hinh vé.
. 0]
Theo DL ham s0 sin ta co: A = _i:>A: _isinf p— o
LT sina sina 3 A
SIn—
_ S N T ., — A
A = Anin khi sina = 1 => Anin = AsSin 3 5+/3 cm. Chon dap an B A,
\ /
Bai 7: Giai: Ta biéu’dién cac dao dong bang gian do véc to gauy nhu hinh vé& bén: 716
Hinh v€ d€ dang ta thay: 7 o w M
A min khi Bién d¢ dao dong tong hop A tring vdi OM. A
A= A;cos (n/6) =10+/3/2 = 5+/3 (cm) .Chon B
Va A; = Assin (n/6) =10.1/2 =5 (cm) —

A2
Bai 8:Giai: Biéu dién cac dao dong bang gian d6 véc to quay nhu hinh v& bén
A, max khi goc dbi dién voi nd 9 B) trong tam giac tao bai A1, Az A la goc vudng
(tam giac vudng tai goc p ma A 1a canh huyén)
Sing  Sina . A
= => A, =SIing.——.
A A d Sina
Theo dé ta ¢ A =5cm, o= /6. Nén A, phu thudc vao Sin p.

Theo dinh 1y ham s sin ta co

v
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Trén hinh v&: A, max khi goc d6i dién B =n/2 => A, =1. A > 10cm
in’
Sin A %

Hinh vé& dé dang ta thay: ¢ = /B - @1 /= / /2 - /3] = 7/6
Vip<0=> ¢=-m/6 . ChonB
Bai 9: Giai: o ‘
Cah 1: (Xem hinh v& 2 vécto bicu dien 2 dao dong thanh phan ) I
Vi2 dao dong thanh phén cung tan s6 goc nén trong qua trinh cac L A
Véc to quay tron déu thi tam gidc OA1A; ¢6 d6 16n khong doi.

: \ T T _T
D¢ léch pha gilra 2 dao dong thanh phan: —-—=—

0 Iech pha g Ong p 3 12 2 A2

Canh OA; = 4cm ,0A; = 4+/2 cm , va géc A;OA, =n/4 n ! n
D& thiy goc OA1 Az = nt/2 va tam gidc OA1A; vudng can tai As. X’ X

Suy ra doan OA; =A;A; = 4cm (khong d6i trong qua trinh dao dong)

A1A; 1a khoang cach giira 2 vat .

Khi doan A1A; song song véi x’0x thi luc d6 khoang cach gitta hai vat chiéu
xudng truc x’ox 1a 1on nhat va bang 4cm .Chon A. [
Céch 2: Goi hai chat diém 1a My(toa do x1) va M3 (toa do x2).
Do dai dai s6 doan MM 13 X = Xy - X, = 4cos(4t +51/6) (cm) . Hinh
Suy ra khoang cach 16n nhat gitra M1 VA My 13 Xmax = 4cm( bing bién do cua x).

Bai 10: Giai: D¢ 1éch pha giira 2 dao dong: Ap= > rad. khong doi.

6 j
Bién d6 cuia dao dong tong hop A = 6 cm cho trudc. Al/ /’:\7 S5t

Biéu dién bang gian db vec to nhu hinh v& 6
Taco: 2 = —>A2:A—S!nﬂ > B
sina sinf Sina .
Vi « , A khong d6i nén A s& 16n nhét khi sinp 16n nhit tac 1a goc g = 90°. \ A,
Khido A, =—2 =% _15(cm) PAP AN D. A
sinad ;0 7
sin=
Bai 11: Giai: , A AB0°
Ap dung BL ham s6 sin:
A - a |-
_AZ =——==>A =2AsIna - "
sina  sin30 4
Ta c6 Aomax khi sin & =1 => A, = 2A = 12cm A, !
I
1
o ezs, N ¥ \
Bai 12: Giai: Xem hinh vé 0 A
Khi A, max , theo DL ham sb sin ta ¢6: /4\_([)/2 Truc ngang/x*’}
A ___A —>sinﬁ—ﬁ—_2’5 _ﬁ "
sinz/2  sinf A 2502 2
A2 ,/’
a /,/
Hay B = /4 =>. Ly A
Tam giac OAA; vuong can tai A nén ta co:
¢2=-(n/2+7w/4)=-3n/4
2
p
a
B

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com ' Trang 165



Chuyén dé vat Iy 12 - 166 - GV : Doan Van luwong

Bai 13: Giai:

p— 2_ 2_
5 5 8 B, —4 A=\& 22 =23
—— = =——— = | = e
sina sin30 sinpg sing=1 p=—=

6
Bai 14: Giai:
- gian d6 véc to nhu hinh vé:

- Do pha ban dau cua hai véc to A va A, 1A 2?ﬂvé\ %

v

N 2r w7 s
nén ag=z--—--=== X

3 6 6
- Ap dung dinh 1i ham s sin ta co: i :_i: A, :_i.sinﬁzgsinﬁ: 24.sin 3.
sinf  sina sina 1/2

Vay Apmax khi sinf =1= £=90°ma f+¢= 2?” (bang pha ban dau cia x1).Nén | :%

Bai 15: Giai 1: Ta ¢ x;=2+/3 sin(ot)(cm) = 2 V3 cos(mt -% )(cm)

Cin xac dinh dinh A, va ¢,

Gia sir ta c6 gidn do véc to nhu hinh v&
Theo gidn d0 ta co:

A? = A%+ A? - 2AAcos(2 — 0)

Al=A2+A? - 2AA2C05(%)

=> A2 - 4A2cos% -8=0 O

=> A2 -2A,-8=0=>A,=4cm
A2 = A2 + A? - 2AA;cOS0. VGi

a= goc A0A=Z +¢ R
2 Ay
=>16 = 12+ 4 - 16+/3 cosa. => cosa = 0
:>%+(p=%+kn =@ =0.=> (ng%.Déps('): Az =4cm. (ng%
Chon A A
Gisi 2: ,
Ap dung dinh Iy ham s6 cosin trong tam giac
A2 = A2+ A* —2AA, cos(p, — ) — A —2A, —8=0—> A, =4(cm) WA
_ A DA 2 A2 2 /'
A, =4cm; A =2+/3cm; A=2cm — A2 = A2 + A ;
—)(0:0 /'

¢, =7 (rad)

Bai 16: Giai:
A . ’ \ A . A Al . .
- Ap dung dinh ly ham s0 sin: —— = = A max khi sina.=1

. T
sino o, T

= Amnax=20cm
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s A
- Theo yéu cau bai toan thi A = % =10cm

- Ap dung dinh 1y ham s6 cos tinh dugc A,

. . A A
Bai 17: Giai: Ap dung dinh Iy ham s6 sin: =—2
T Sina
sin
= A, max khi sina=1 = A,=18cm
5
Bai 18: Giai: d =[x, — X, |= 64%‘
Bai 19 :Giai: V& gidn d6 véc to nhu hinh vé:
Xét tam giac OA;A
A .
—_— 2 = —Al =>sing = i (1)
NP gin ™ A
— A
A2 = A2+ A2 - 2AAcosp = 4A:2 - 24/3 A%coso (2) Ay oo T
. \4—2+/3cos _ /g,
sing = A - V3eosg =>4sin’p = 4 - 2+/3 cose N
2h 2 /6 \\\
2+/3cosp = 4(1- sin*p) = 4cos’p => 2cose (2c0s¢ -+/3) =0 (3) ® S
oN—
=> cose = 0 hodc cosp =§ V.V
T _ T . 7 _2n__ ¢ _3
_>(p_— —>(p2 =+ —=—=> 1 = —
2 2 6 3 ¢, 4
hoijc (p:ﬁ => @2 :Z + f = £:> ﬂ = l Chon A
6 6 6 3 ¢, 2

3/.Mot s6 bai toan lién quan dén cuc tri cua van toc, gia toc va luc hoi phuc...:
Bai 1. Chuyén dong ctia mdt vat la tong hop ctia hai dao dong diéu hoa cung phuong cung tan so c6 cac phuong

inh: X —4cos(10t+£) A X, = 3z o dinh van {4 T, o
trinh; X; = 4 (cm)va x, = 3cos(10t +T) (cm).Xac dinh van toc cuc dai va gia toc cyc dai cua vat.

A. 50cm/s; 10 m/s% B. 7cm/s; 5 m/s?. C. 20cm/s; 10 m/s?, D. 50cm/s; 5 m/s.
Bai 2. Dao dong ciia mot chit diém c6 khéi luong 10g 1a tong hop cua hai dao dong diéu hoa cing phuong cé
phuong trinh 1i d6 1an luot 1a x;=5¢0s(10 7 t) cm, X,=10c0s(10 77 t) cm (t tinh bang s). Chon mdc thé ning
& VTCB. Lay n° = 10. Co ning cia chit diém bang:
A. 1125] B. 0,1125] C. 0,225 D. 1,125]
Bai 3. Mot vat nho c6 chuyén dong 1a tong hop cua hai dao dong diéu hoa cuing phuong. Hai dao dong nay c6 phuong

N N N T P < A £. PR
trinh la x, = A cosat va x, = A, cos[a)t +Ej . Goi E 1a co nang cua vat. Khoi lugng cua vat bang:

A 2E B E E 2E

= ——— C.———— D. ———

'R+ B 'R+ A o (A + &) o (A +4)
Bai 4: Mot vat thuc hién dong thoi hai dao dong cung phuong cung tan s f=10Hz. C6 bién do Al=7cm; A2=8cm d6
léch pha ctia hai dao dong 1a 77 /3. Van tdc cua vat tmg véi li do tong hop x=12cm bang
A. £107z m/s B. £107z cm/s C. £rmls D. 7 cmis
Bai 5: Chuyén dong ctia mot vat 1a tong hop hai dao dong dleu hoa cung phuong cung tan s6 c6 phuong trinh la:
x1=4cos(10t+ 77 /4) cm; x2=3cos(10t-3 7z /4) cm. DS 16n van tde khi nd qua vi tri can bang 1a
A. 10cm/s B. 7cm/s C. 20cm/s D. 5cm/s
Bai 6: Chuyén dong ctia mot vat 1a tong hop hai dao dong diéu hoa cung phuong cung tan s6 c6 phuong trinh 1a:
x1= 4C0$(10t+ 7 14) cm; x2= 3COS(10t -3 77 /4) cm. Gia toc khi nd qua vi tri bién bang
A. 10cm/s’® B. lcm/s® C. 10m/s® D. 1m/s®
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Bai 7: Mot vat thyc hién dong thoi hai dao dong cting phuwong cing tan s6 c6 phuong trinh x1=2cos(5 7 t+ 7 /2) cm,
x2=2c0s(5 7 t) cm. Véan toc cia vat 16n nhat bang

A. 102 7 cmis B. 10«/5 cm/s C.10zcm/s D. 10cm/s
Bai 8: (PH 2012): Hai chat diém M va N ¢6 cung khdi luong, dao dong diéu hoa cung tan sb doc theo hai duong
thing song song ké nhau va song song véi truc toa do Ox. Vi tri cin bang ctia M va cia N déu & trén mot dudng thing
qua goc toa dg va vubng goc voi Ox. Bién d6 cua M 1a 6 cm, cua N 1a 8 cm. Trong qua trinh dao dong, khoang cach
16n nhat gitta M va N theo phuong Ox 1a 10 cm. Moc thé nang tai vi tri cén bang. O thoi diém ma M c6 dong ning
bang the nang, ti s6 dong nang cua M va dong nang ctiia N la

4 1

A —. B.E. C.g. D.—6.

3 4 16 9
Bai 9 Hai chat diém M va N c6 ciing khdi lugng, dao dong diéu hoa cing tan sé doc theo hai duong thing song song
ké nhau va song song vdi truc toa dd Ox. Vi tri cin bang ciia M va ctiia N déu ¢ trén mot dudng thing qua goc toa do
va vudng goc v6i Ox. Bién d cua M 1a 3 cm, cua N 1a 4 cm. Trong qua trinh dao dong, khoang cach lon nhat gitta M
va N theo phuong Ox 1a 5 cm. Moc thé nang tai vi tri can bang. O thoi diém ma M c6 dong nang bang 1/3 co nang, ti
s0 dong nang ctia M va dong nang ctia N la bao nhiéu?

4 1 27 1

A —. B. —6 C.— D. —6

3 27 16 9
Bai 10: Mot vat co khdi luong khong ddi, thuc hién déng thoi hai dao dong diéu hoa c6 phuong trinh lan luot
X, =10cos@2nt + @, )cmva X, = A, coS(2nt — 1t/ 2)cm, dao dong tong hop 12
X= ACOS(ZTC'[ -7t/ 3)cm. Hoi khi co nang dao ddng cta vat cuc dai thi bién d6 dao dong A, co6 gia tri bao
nhiéu?

A.10+/3cm B.10/+/3cm c. 20/+/3cm D. 20cm

Bai 11: Mot vat tham gia dong thoi hai dao déng didu hoa cung phuong ¢ phuong trinh dao dong lan luot

X, = 4,8¢0s (10\/§t + gj cm

X, =A, oS (10ﬁt - n) cm

cm, . Biét d6 16n vén tdc cua vat tai thoi diém dong ning

bing 3 lin thé nang 14 O-3V6M/S Tk tisn do A,

A.7,2cm B. 6,4cm C.3,2cm D.3,6cm
Bai 12: C6 hai con lic 16 xo giéng hét nhau dao dong didu hoa trén mit phing nim ngang doc theo hai dudng thing
song song canh nhau va song song vai truc Ox. Bién do ctia con lic mot 12 A= 4cm, cia con lic haila A,= 4 \/§ cm,
con lic hai dao dong s6m pha hon con ldc mot. Trong qua trinh dao dong khoang cach 16n nhét giira hai vat doc treo
truc Ox 1a a = 4cm. Khi dong ndng cta con lic mot cuc dai 1a W thi ddng nang cta con l4c hai la:
A.3wW/4. B. 2W/3. C. 9w/4. D. 3W/2
Huwong ddn chi tiét:

Bai 1. gidgi: Cach 1: Taco: A= |A>+ A>+2A A, cos90° = 5 cm
= Vinax = @A = 50 cm/s = 0,5 m/S; amax = ®A = 500 cm/s? = 5 m/s>. Chon D
Céach 2: Véi may FX570ES : Bam [MODE|[2 man hinh xuét hién chit: CMPLX
chon don vi gbc tinh theo d6 (D) Bam : [SHIFT|[MODE
Tim dao dong tdng hop: Nhap may : 4 [SHIFT(-).£45| [+ |3 SHIFT(-)£[135 | Hién thi: 5.2 81,869,
Suyra A=5cm = Vmax = ®A =50 cm/s = 0,5 M/S; amax = ®A = 500 cm/s® = 5 m/s®>. Chon D

Bai 2. gidgi I: D& thiy A= 5+10=15cm . Co ning:W = % Mo’ A* = %.O, 01.(107).(0,15)* =0,1125J

gidai 2: Co nang W——kA2 > ma) ?A? . Do Ap=0 nén 2 dao dong cung pha suy ra A=15¢cm=0,15m. Tir
do dé dang tinh duogc W—O,l 125)

Bai 3.gidi:
A:ﬁAf+A22 E:%ma)z(Alz-pAQZ):)m:%
HD: Hai dao dong vudng pha : suy ra: @ (Al A )
Bai 4. Giai: Ap dung cong thic: v =+ A? —x* (1)v6i 0=2 =207

Chon D
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A2 = A2+ A+ ZALAZCOS% => A=13cm. Thay vao (1) D& dang tinh dugc v=2+7 m/s. Chen C

Bai 5. Giai: Qua VTCB thi V=Vax=+A®. Do d6 1éch pha cta hai dao dong 1a: Ap=-37/4- 7 /4=-7 nén 2
dao dong nguoc pha. Suy ra A=1cm. Dé dang tinh duoc v=10cm/s. Chon A

Bai 6. Giai: Qua VTB thi a=amax=*Aw? . Do d6 léch pha cua hai dao dong 1a: Ap=-37/4- 7 /4=-7 nén 2
dao dong nguoc pha. Suy ra A=1cm. D& dang tinh duoc a=100cm/s? =1m/s>* Chon B

Bai 7. Gidi: V=Vqa=1Aw. Do d0 léch pha cta hai dao dong la: Ap=7/2 nén 2 dao dong vudng pha. Suy

ra A=A+ A =2 2 cm. D& dang tinh dugc v=10+/2 7 cm/s. Chon A
Bii 8 Gidi 1:VE gidn do véc to ciia hai dao dong.

khoang cach 16n nhat gitra M va N theo phuong Ox khi

doan thang A1A; song song voi Ox. Do AjA; =10cm

A; =6 cm; Az = 8 cm => hai dao dong vuong pha nhau.

Gia st phuong trinh dao dong ciia M va N: x; = 6¢cos(wt + %); Xz = 8coswt A Az

O thoi diém Wy = Wy = \% > X = gAl =342 (cm) \\O/
V2

6cos(wt + %) =342 ----> -6sinet = 34/2 ----> sinet = - -

Khido x;=8cosot=+4+2 cm== Azf => Wy = \%:> Wz = We = \%
Co nang cua dao dong ti I¢ vai binh phuong ctua bién 6. my =mpvaf, =1,
2
=> M: %:ié: g ChOHC
W, W, A 16

Gidi 2:

Khoang céch giita hai chat diém 1a [x, — x| bang hinh chiéu ciia MN xuéng truc ox. Gi tri [X, — x| 16n nhat
khi MN//ox. Ma tacé MN? = A> + A2 => hai dao dong vudng pha nhau =>

khi dao dong thir nhat c6 Wq =W, < X, = i%ﬁ thi
A2

2

Bai 9: Gidi:
Khoang cach giira hai chat diém 1a |X2 - X1| bang hinh chiéu ciia MN xuéng truc ox. Gia trj |X2 - X1| 16n nhét

khi MN//ox. Ma tacé MN? = A? + A> => hai dao dong vudng pha nhau => khi dao dong thir nhit c6 Wy, =

v

2 2
W, :Wt2<:>vv\\lldM :VV\\//_M:%ZST:%' Chon C.
daN N

X, =+

W/4 thi X =% Aif X, = 1% => Wy, = 3W,/4

2 2

& War _ 3'6;1 = 3'3 :z. Chon C.

W, A 4 16
Bai 10: Giai: o
Dung phuong phép biéu dién véc to! )
Khi co nidng dao dong cﬁa vat cuc dai thi A phai 16n nhat! O
Ap dung dinh ly ham s6 Sin trong tam gidc ta co:

A
Sin(z/6) Sina
thanh phan vudéng pha nhau va A = 2A; = 20cm
Ta co Ap* = A~ A = 20° — 10° = 300
Hay A, = 10~/3cm. Chon A

Dé A 16n nhit thi Sino. = 1 hay hai dao dong

—
Az‘
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Bai 11: Giai: W=Wd + Wt =3Wd + Wt = 4 Wt
Lt —alie > x=22
Hay 2 2 2
Theo d& lic d6 : v=0,3V =0, 36 mjs= V=306cm/s

2 2 2
O
Ta c6 cong thuc : @ the so : 4 200 4 => A =6cm

A=A+ A=A =A-A=6"-48
=> A, =3,6cm

Hai dao dong vuong pha nén : Chon D

Bai 12:Giai: Gia str phuong trinh dao dong ctia hai con lic 16 xo: Z\; N
X = 4cosat (cm); X, =4 \/§\cos(mt +9) (gm)_, A

Végiando vecto Ay Az vavecto A= Ay - Ay ,

Vecto A biéu din khoang cach giira hai vat x = x, — Xg o] 0 ¢
x = Acos(ot + @) o

bien do ciia x: A%= A2 + A2 — 2A1A.c05 = 64 - 32+/3 cosp
Trong qua trinh dao dong khoang cach 16n nhét giira hai vat doc treo truc Ox
khi cos(ot+ ¢’ )=+1=>A=a=4cm=>A’=16

/1

64 - 32/3 cosp = 16 =>Cos@ = §=> Q= s

Do d6 x; = 4\/§COS(03t +@)=X = 4\/§COS(cot + %)

. kA ) . . .
Khi W4 = Wamax = %: W thi vat thir nhat qua goc toa d6: x; =0 =>cosot =0 ;sinot =+1

Khido x; = 4\/§cos(mt+ %)=4\/§cosmt cos% - 4+/3sinot sin% = +2/3cm=+ A

2
3 KA?
2 kZ k2 I 2
Wy, = A _ X, =§ A - Wdz - W,zz: 4 22 =§A_22=g:>WdZ:gW.Dép{1nC
2 2 4 2 w, W KAZ 4 AP 4
2

4/.Mjt 56 bdi todn lién quan dén gid tri ciia x tai mét_thoi diém .

Bai 1: Dao dong ctia mot chat diém 1a tong hop cta hai dao dong diéu hoa cung phuong, c6 phuong trinh li

3 2 . 2 . . : ) .
do 1an luot 1a xq = 3COS(?7[t -% ) va X, =3 NE) Cos?ﬁt (X1 va Xp tinh bang cm, t tinh bang s). Tai cac thoi
diém x; = X, li dd cua dao dong téng hop la:

A. £5,79 cm. B. +5,19cm. C.x6cm. D.+3cm.

Bai 2: Hai vat dao dong diéu hoa trén hai doan thflng canh nhau, song song v¢i nhau, cung mot vi tri can

bang trung vdi goc toa do, cung mot truc toa d§ song song véi hai doan thang do, véi cac phuong trinh li 6
A 5 5 N 20 2 e 4.2 A “n 2 v 2R

lan luot 1a X, =3cos (?ﬂt +§j(cm) va X, =5C0s [Tﬂt —?ﬂ)(cm). Thoi diém dau tién (ké tir thoi diém

t = 0) khoang céach giita hai vat 16n nhét la

A. 0,1s. B. 0,05s. C. 0,5s. D. 2s.

Bai 3:Mot vat thyc hién dong thoi 2 dao dong didu hoa cling phwong c6 cac phuong trinh lan Iugt 1a
X1=6c0s(10xt + %) (cm),x,=6 V3 cos(10mnt - %) (cm).Khi dao dong thir nhét c6 ly d6 3(cm) va dang ting

thi dao dong téng hop co:
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A,ly dg -6¢can3 (cm) va dang tang  B. li d§ -6(cm) va dang giam

C.ly d6 bang khong vadang tang  D.ly d9 -6(cm) va dang tang

Bai 4:Hai chit diém M, N c6 cung khéi luong dao dong didu hoa cung tan s6 doc theo hai duong thing song
song k& nhau va song song véi truc Ox. Vi tri can bang ciia M, N déu trén cung mot duong thing qua gdc
toa d§ va vudng goc voi Ox. Bién d ciia M la 6¢cm, cia N 1a 6cm. Trong qua trinh dao dong, khoang cach
16n nhat cia M va N theo phuong Ox 1a 6cm. Méc thé nang tai vi tri can bang. O thoi diém M c6 dong ning
gip 3 1an thé ning ti sb dong ning cua M va thé ning cia N 1a:

A. 4 hoac E B. 3 hoac ﬂ C. 3 hoac E D. 4 hoac ﬂ
4 3 4 3

Bai 5: Dao dong cia mot vat 1a tong hop cta hai dao dong cing phuong, cung tan sd co6 phuong trinh lan
lugt 1a x, =6c0s(10t +7z/3) cm va X, =8cos(10t—7/6) cm. Luc li 4o dao dong cua vat 1a x=-8cm va
dang tang thi li 6 cta thanh phan x; lic d6

A. befmg 6 va dang tang. B. befmg 6 va dang giam.
C. bang 0 va dang giam. D. bang 0 va dang tang.
Huéng dan chi tiet: N
. . /6 4
Bai 1 Giai 1: Phuong trinh dao dong tdng hop { ;
X = GCos(z—ﬂt -Z ) (cm); 3cos(z—ﬂt -Z ) :3sin(2—ﬂt) .
3 Al _________________ I__>
T TA

Xy = Xp => 3cos(Z2t -2 3\/_cos—t
Lo (3 > )" 3

>tanFt=+3=tanZ => Zt =L +kn
3 3 6

= 6cos(km - E):13\/§ cm=%519cm

Giai: Cach 2 Dung gian d6 vécto:

Véi cac s6 lidu dé bai ta v& dugc gian dd
vécto nhu hinh trén

Ta dé dang co: xhiéu = 6cos(%t —5?7[) ; xtong = 6cos(2?”t —%)

Nhan xét khi x1= X thi X1-X2 = 0 khi véc to biéu dién Xhieu = X1-X2 vudng goc vai truc ngang,
Lic do Xeng = X1+X2 l€ch voi truc ngang mot goc n/6 hodc Sm/6.

Nén ta ¢ x = 6¢os (n/6) = 33 =5,19cm ; x = 6¢0s (57/6)= -3+/3 = -5,19cm . Chon B
Giai: Cach 3 Dung s6 phtic voi may tinh Fx570Es:

Bim may ta cO Xpigy = X1-X2 = 6COS(2—7[t —5—7[) ; Xténg = 6cos(2—7[t —Z)

Khlxhleu:Othlcos(—t ——) 0=> —t 37 - +E => t=2s hoac t= 0,5s

3 6

dr

Thé t=2s vao xténg: xtong = 6cos(—2 ——) 6COS(— ——) 6005(—) =-33=-5,19cm

Thé t=0,5s vao xtdng: xtong = 6c0s(?”0,5. —%) = 6COS(% —%) :6005(%) =3./3=5,19cm Chon B

Ay

X
Giai4: Taco x1:3cos(2—”t-£) =33in2§t [ /6 g
x1 = x2 <:>3sm2—t 3\j_cos—t<:>tan—t NS —t—— kz = t=1+%k Z
3 3 3 2 2 — :

—>
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phuong trinh dao dong tong hop: x1 vudng pha véi x2 nén ta cd

A= 1[Af+A22 =6cm; tan(p=—%=—%:>(o=—%

Phuong trinh dao dong tong hop: x =6cos( %t —%)Cm thay t vao ta dugc x==5,19cm. Chon B
Bai 2: Giai:
Do léch pha: Ap = 15T7rt —%(rad) .

9,3 9.3 1

X —>Ap=02k+D)7r >t=02k+1+=)— >t . =2.(-D+1+-)—=-—(s
o > A0 = (kD7 > = 2k 1) Sty = D +1r )= (6)
Hodc:(nham) Sau: t = L _T_1
12 3 10

cach gitra hai vat 1on nhét

Bai 3 : Giai: x; = 6c0s(10nt + %) (cm); X2 = 6+/3 cos(10nt - %) (cm)

(s) Vit thir nhat dén bién am. Vat thir hai dén bién dyong nén khoang

Phuong trinh dao dong tong hop: x = x1 + X2 = 12c0s10xt (cm)
V& gian do ta c6 OA1AA; 1a hinh chir nhat.
Khi x; =3 cm va dang tang cho hinh chir nhat quay

nguoc chiéu kim dong hd goc 2?7[ véc to A cling quay

goc 2?” .Khi do x = 120052?7[ = - 6 cmsau d6 i d6 x ting Chen D
Bai 4: Giai:

- Phuong trinh dao dong ciia M 13 X, = A, cos(wt +@,); cua N la X, = A, cos(ot + @,)
- Khoang céach giita hai chat diém theo phuong Ox 1a

d = X, — X, |5/ A,cos(ot + @),)+A,cos(wt + ¢, + ) |=| Acos(wt + ) |

= U = A=A + A+ 2AA, COS(, + T~ ¢,)

, 2
- Theo gia thiét A=A;=Ay=6cm = @, + T — @, = ?n — %; VA X, léch nhau goc %

- Ta thdy khi M c6 dong ning bang 3 1an thé ning thi x;=+3cm = dua vao gian dd N ¢6 2 vi tri —3cm va —
6cm

Bai 5:GIAI :
* dd tong hop c6 A = 10cm
*tan o = AgAy => . =53,13° _ o= (A, A ) khong ddi
* Khix =-8 cm va dang tang (nhu hinh v§) :
+ COSP = 8/10 => B = 36,87°
+p+a=90° => E c6 VT nhu hinh v& => x; = 0 va dang tang
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5/. Mt sé bai tap tong hop :
Cau 1. Cho hai dao dong diéu hoa cung phuong x;=2cos (4t + @,)Cm va X,;=2cos( 4t + ¢, )em. V6i0< ¢, —, <.

Biét phuong trinh dao dong tong hop x = 2 cos ( 4t +%)cm. Pha ban dau ¢, 1a

AL B.-ZX c. X D.-Z
2 3 6 6

Cau 2. Hai con lég 10 xo gidng nhau ¢6 khéi luong vat nang 100 (g), do clmg 10 xo 107° N/m dao dong diéu hoa doc
theo hai duong thang song song ké lién nhau (vi tri cdn bang hai vat déu & goc toa dd) theo cac phuong trinh x; =

T . NP A oA , , . A . .
6cos( w t- E) cm, X, = 6 cos( @ t- £ )em. Xac dinh thoi diém dau tién khoang cach gitra hai vat dat gia tri cuc dai?

A. (3/40)s. B. (1/40)s. C. (1/60)s. D. (1/30) s.

Cau 3: Cho 3 dao dong cung phuong c6 phuong trinh 1an Iugt 13 x1=2Acos(10 7 t+ 77 /6), x2=2Acos(10 7 t+5 77 /6) va
x3=A(10 7 t- 7 /2) (v6i x tinh bang m, t tinh bang s). Phuong trinh tong hop cta ba dao dong trén 1a.

A. x=Acos(10 7z t+ 7 /2) cm B. x=Acos(10 7 t- £ /2) cm

C. x=Acos(10 r t+5 7 /2) cm D. x=Acos(10 £ t-5 7 /2) cm

Cau 4: Mot vat thuc hién dong thoi 3 dao dong diéu hoa cung phuong cung tan sb ¢ phuong trinh 1an luot 1a

x, = A cos(at +7/2) ; X, = A cos(at) ; X, = A, cos(at —z/2) . Tai thoi diém t, céc gid tri li @ x, =—10+/3 cm
, X, =15em, X; = 30~/3 cm. Tai thoi diém t, cac gia tri li do X, =—20cm, X,=0cm, X,=60cm. Bién d¢ dao dong
téng hop 1a

A. 50cm. ‘ B. 60cm. ‘ C. 403 cm. o D. 40cm.

Cau 5: Mot vat thuc hién dong thoi 3 dao dong diéu hoa cing phuong ciing tan s6 X; , Xa , Xa.

Biét x1, = 442 cos(5t — 3m/4) cm; X3 = 3cos(5t)em; Xi3 = 5 sin(5t - 7/2) cm. Phuong trinh cua x, 1a

A. Xp = 2~/ 2 cos(5t - n/4)cm. B. X, =2+/2 cos(5t + n/4)cm.

C. Xp = 4+/2 cos(5t + m/4)cm. C. Xp = 4+/2 cos(5t - n/4)cm.

Cau 6: Mot vat thuc hién dong thoi 3 dao dong didu hoa ciing phuong cing tan s6 co phuong trinh 13 x1, Xz, Xa.
. T 27 T
Biét X;; =6COS(t +)OM Xz =BOS(t +=-)em Xy, = 6/2 cos(nt + )Cm . Khi i 9 cia dao dong x;

dat gia tri cuc dai thi li d6 cia dao doéng x; la:

A. Ocm B. 3cm C. Sx/i cm D. 3\/6 cm

Cau 7. Mot vat thuc hién déng thoi 3 dao dong diéu hoa cung pha, cung tan sb co phuong trinh lan luot 13: x; =

2 2 \
Ajcos(2 't +?ﬂ) cm; X = Ac0s(2 £ t)em; Xz = Agcos(2  t - ?ﬂ)cm.Tai thoi diém t; cac gia tri ly do x; = - 20cm, X;

= 80cm, Xs = -40cm, thoi diém t, = t, + T/4 céc gi tri ly 4o x1 = - 20</3 cm, X, = 0cm,Xs = 40+/3 cm. Tim phuong
trinh ctia dao dong tong hop.

A. X, = 40cos(2nt - /3)cm. B. X, =40+/2 cos(2n t + w/4)cm.

C. Xp =4cos(2n t + n/3)cm. - C.xp =442 cos(2n t - n/4)cm.

Cau 8: Mot vat thuc hién dong thoi 3 dao dong dicu hoa cung phuong cung tan so X3, Xo , X3 . VOi X2 = Xg+ X 2 ; Xo3
=Xo+ X3 ) Xi3 = Xp + X 30 X=X0 + Xo + X3 . Biét: xy,=6c0s(nt+ 7/6)cm ; Xp3=6c0s(nt +21/3)cm; X15=6 /2 cos(xnt + 51/12)
cm. Tim x biét x2=X12+X32

A.6+/2 cm B. 6cm C.24cm D. 6+/3 cm 7

Cau 9: Ba dao dong dicu hao cung phuong cung tan so x3; X, Va X3 , ¢6 dao dong tong hgp tirng d6i mot la

X, =2008(27t + 7/ 3)cm ., X3 = 24/3C08(27t +57/6)cm |, Xy, = 2€08(27t + 7r)cm
thanh phan th 2 1a '

. Phuong trinh dao dong

AZ\/gcos(a)H%)cm Bﬁcos(a)t—ﬂ)cm

C2\/§cos(a)t+7z)cm D \/§cos(a)t+%)cm
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Huwéng dan chi tiét:

A A A 1
Céul. Do Ai=A=2 nén A, = 2Acos7¢ —2=22 cos%ﬁ < cos—¢ =—= cos%
. Ap & Ag Vs 2r
ViO< g, —p <7 D 0<—F2<Z = “L =2 S Ap=""=¢p, - 1
P, — P > o > 3 4 3 ®, ¢ ()
N +
Do A=A, pha ban diu téng hop ¢ = % - % S+, = % 2)
Tu (1) va (2) @12-% va (p2=%.Ch9nD
Cau 2. GIALI: f\z S ——
* Khodng cach : x = x; — X, = Acos(wt + ¢) 4
=>X; = Xp + X =>v& gian do ®
=>A=6\/§cm;(pz-n/4=>x=6\/§cos(wt—n/4) <
* Khoang cach giira 2 vat cuc dai khi |X|ma => CcOS(Wt — /4) =+ 1
=>10nt — /4 =k =>t=1/40 + k/10 A
Thoi diém dau tién : k=0=>t=1/40s . Chon B Y -
Ay

Cau 3. Hd: St dung phuong phap gian dd vecto ta co
A =Asing +Assing,+Asing, =A
A = Acosg, + Acosgp,+ACoSp, =0

Tu d6 suy ra Arr =, !Af + Aj =A; Pha ban diu tan @ 2% nén ¢ = /2 .Vay chon A.

Cau 4.

2 2 P
A N
Giai 1: x; va X, vudng pha nén: [ﬁJ +(ﬁ] =1 '
A) (A -
2
V (x Y
X, va X3 vubng pha nén: [—zj +[—3j =1 ~
A, A) A ;
20) (0Y i
Tait, | — | +| — | =1 => A =20cm —I
Ai AZ A3 b1

Tai t, [ﬁJ +(ﬁj =1 = (_10\6} +(E] =1 = A,=30cm
A A, 20 A

Y (%Y .  (15) (3043) ., .
B - - e

A=A+ (A —A)? =50cm.Chon A

Giai 2 :
2 2 2
. X
* Tai thoi diém t : —+ —22 =1 => i?_ =1 => A; =20cm. Tuong ty => Az = 60cm
AA
, -10v3 )2 152
* Tal thoi diém t; : 2—02+E =1 = A, = 30cm
2
(15 (3043)
—+ 5 =1 => A;=60cm
30 A

* V& gian @6 => A = 50cm. Chen A
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Cau 5. Giai 1:
Theo bai ra ta c6 hé:

Xy =X, +X, = 4«/5003(5t —??Tn)(cm)

X3 =X, + X4 =3c0s(5t)(cm) — 2x, —5co0s(5t) = 3cos(5t)+4\/§cos(5t —%}

Xy5 = X, + X5 = 5sin (St—gJ =—5cos(5t)(cm)

X, = 2«/5cos(5t —%)(cm)

+ Xy +
Caub. Gidi2: Tach: X, = X— X5 = % 3=2«/§cos(5t—%jcm .Chgn A

Cau 6: Gidi : X, = 22 +X213 3\/_4— X, = 213 +X223 — Xz _ 3\/541—725

. (e
- Ta thay x3 s6m pha hon x; goc E = X; max thi X3=0. Chgn A

Cau 7. Giai : Cach lam nhanh nhit dung may tinh fx 570 ES

Sau khoang thi gian T/4 thi goc quét ciia mdi dao dong 1a 77 /2 nén x; va x’; vudng pha

Do d6 A% = .2+ x"12 = (- 20)° + (- 20+/3)? suy ra A, = 40cm

Tuong twc6: A =80cm; A; =80cm

Dung may tinh tinh dao dong tong hop ! X = X1+ X2 + Xs

Thao tac bAm may : 40 £ 120 + 80 £ 0 +80 £ -120 = 40 £ -60

Két qua cho ta c6 : A =40cm va ¢ = -n/3 .Vay phuong trinh téng hop 14 : x = 40cos( 2 nt -n/3) cm. Chon A
Cau 8. Giai:

* Phuong trinh cta dao dong téng hop 14 :

6,7 +64—+6\/_4
XX+ Xy b xg = 2 XX 6 3 12 6«F4572T:>x chos[zrui—z) m

2 2

X, = X=Xy :GCos(ﬂH%jcm

*Tuong tutacd: § X, =X—X,;=0

2r
x3=x—x12=6cos(7zt+?jcm
mt+Z=Zkr
* 220 2102 s o _ _ x =0 6 2
Theo bai X“=Xx;“+X3" va X=X1+ Xo + X3= X1+ X3 =2 X1X;=0= =
X; =0 2r 7w
mt+—=—+knx
3 2
t+5—”=3—7[+k 5
= 124 — x=6+/2cos at+ X =x6cm. Chon B
5 12

2= i kn
12 4

Cau 9 Gidi :: X;p = X1 + X2 X23 = X + X3
=>Xp+ X = 2% X X = > Xp = (X2 + Xoz - Xz ) / 2
Thay s6 : X, = (2£ (n/3) + 23 2 (5n/6) - 24 )/2= NEYZ T chon D
Gial 2 © Xgo + Xo3 — X13 = 2Xo
_ X, =2€08(27t + 7 /3)em Xy = 2/3cos(27t +57 /1 6)cm Xy, =2€08(27t + r)cm

2%, = 2+/3 cos(2mt + g) cm = x, = J3cos(2nt + g)cm Chon D
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CHU DE V. CAC LOAI DAO DPONG

1. Dao dong tu do
- La dao dong ma chu ky dao dong cia vat chi phu thudc vao cac dic tinh cua hé.

2. Dao dong tat din

a. Khai niém:

Dao dong tit din 1a dao dong c6 bién do giam dan theo thoi gian

b. Bic diém:

- Dao ddng tit dan x4y ra khi c6 ma sat hodc lyc can clia moi truong. Ma sat cang 1on thi dao dong tit dan cang nhanh
- Bién d¢ dao ddng giam nén nang lugng ciia dao dong cling giam theo

3. Dao dong duy tri

Néu cung cap thém nang luong cho vat dao dong tat dan (bang cach tac dung mot ngoai luc ciing chidu v6i chiéu
chuyén dong cua vat dao dong trong ting phan cua chu ki) dé bu lai phan nang luong tiéu hao do ma sat ma khong
lam thay ddi chu ki dao dong riéng ctia né, khi d6 vat dao ddng mai mai v6i chu ki bang chu ki dao dong riéng ciia no,
dao dong nay goi la dao dong duy tri. Ngoai luc tac dung 1én vat dao dong thudng dugc didu khién béi chinh dao dong
do.

4. Dao dong cwdng birc:

a. Khai niém: Dao ddng cudng birc 1a dao dong ma hé chiu thém tac dung ciia mét ngoai luc bién thién tudn hoan c6
biéu thirc F=FO0sin(wt).

b. Pic diém

- Ban dau khi tac dung ngoai lyc thi hé dao dong véi tan s dao dong riéng 0 cua vat.

- Sau khi dao dong cia hé duogc 6n dinh (thoi gian tir lac tac
dung luc dén khi hé c6 dao dong 6n dinh goi 1a giai doan

chuyen tlep) thi dao dong cua hé la dao dong diéu hoa co !
tan s6 bang tan sé ngoai luc. E
- Bién d¢ dao ddng ctia hé phu thudc vao bién d6 dao dong ¢ !

cuia ngoai luc (ti 1€ vdi bién d6 cua ngoai luc) va mobi quan \/ ! \/ \/

hé gitra tan s0 dao dong riéng cua vat fO va tan so f dao S ------ >
dong cua ngoai luc (hay |f - f0]). PO thi dao dong nhu hinh Giai doan on dinh

ve:

5. Hién twgng cong hwéng:
Néu tan sb ngoai luc (f) b?mg vé6i tan sb riéng (f0) cta vat thi bién d6 dao dong cudng birc dat gia tri cuc dai, hién
tuwong nay goi la hién tuong cong hudng.

Vi du: M6t nguoi xach mot x6 nudc di trén dudng, mdi bude di duge 50cm. Chu ky dao dong riéng ciia nudc trong xo6
1a 1s. Nuéc trong x6 bi song sanh manh nhat khi ngudi d6 di véi tée do 13 bao nhiéu?

* Huéng din giai:

Nudc trong x6 bi song sanh manh nhat khi xay ra hién tuong cong huong, khi d6 chu ky cia dao dong ciia ngudi bang
v6i chu ky dao dong riéng cua nude trong x6 => T = 1(s)

v:i:$: 0,5(m f 5)

Khi d6 téc do di cia nguoi do6 1a: T

6. Phan biét Dao dong cwdng birc va dao dong duy tri
a. Dao dfng cudng birc véi dao dong duy tri:
« Gibng nhau:
- Péu xay ra duéi tac dung ctia ngoai luc.
- Dao dong cudng birc khi cong hudng ciing co tan sb bang tan s riéng cla vat.
» Khéc nhau:
* Dao dong cudng buc
- Ngoai luc 1a bat ky, doc 1ap véi vat
- Sau giai doan chuyén tiép thi dao dong cudng birc ¢6 tan sd bang tan sb f clia ngoai luc
- Bién d¢ cua h¢ phu thudc vao FO va |f — fO|
* Dao dong duy tri
- Luc duoc diéu khlen boi chinh dao dong 4 4y qua mdt co cAu nao d6
- Dao dong vai tan sb dung bang tan s dao dong riéng f0 cua vat
- Bién d6 khong thay doi
b. Cong huwdng voi dao dong duy tri: o . o
*» Giong nhau: Ca hai déu duoc diéu chinh de€ tan s6 ngoai luc bang voi tan so dao dong ty do cua hé.
* Khéc nhau:
* Cong hudng
- Ngoai luc doc 1ap bén ngoai.
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- Ning lugng hé nhan duge trong mdi chu ki dao dong do cong ngoai luc truyén cho 16n hon ning lwgng ma hé tiéu
hao do ma sat trong chu ki do.

* Dao dong duy tri

- Ngoai lyc duoc diéu khién boi chinh dao dong 4y qua mot co cdu nao do.

- Ning lwong hé nhan duoc trong mdi chu ki dao dong do cong ngoai luc truyén cho ding bang ning lwrong ma hé tiéu
hao do ma sat trong chu ki do.

7. Nang cao: Cac cong thirc tinh toan trong dao dong tit dan

a.Pinh Iv dong nang :

D6 bién thién ning lugng cua vat trong qué trinh chuyén dong tir (1) dén (2) bang cong cua qué trinh do6.
W, - W; = A, véi A la cong.

W, > W; thi A > 0, (qué trinh chuyén dong sinh c6ng)

W, < W, thi A <0, (A la cong can)

b. Mot con lic 10 xo dao dong tit din véi bién dd A, hé s6 ma sét p.

, kAZ 2A2
* Quéing duong vat di dugc dén lac dirng lai 1a: S = -9
2pumg  2ug
x 4um 4
* Do giam bién o sau mdi chu ky la: AA=—£19 _ 249 X
0]
£ A Ak A o
* S6 dao dong thuc hién dugc: N =—= _° . AA
, AA - 4umg  4ug | |
* Thoi gian vat dao ddng dén luc dirng lai: c : v 1
AKT A L
At=NT = _on (Néu coi dao dong tat dan \/ : }
dumg  2ug | |
. 2 k7
c6 tinh tuan hoan voi chuky T =—)
0]

c. Pic diém:
-Co ndng cua vat giam dan chuyén hoa thanh nhiét.
-Tuy theo lyc can ciia moi truong 16n hay nhé ma dao dong tit dan xay ra nhanh hay cham.

{\M NN o o\

[ Ve

Tr dng khong khi Trong nudc Trong dau nhot

o

/\v/\_
(VAR

d.Téc dung

- Dao dong tat dan co lgi: BO phén gidm sdc trén xe 6t0, xe may... kiém tra, thay dau nhot.
- Dao ddng tat dan co6 hai: Dao dong & qua lic dong hd, phai 1én day cot hodc thay pin.

e. cac cong thire ciia dao dong tat dan:

e. TOM TAT CONG THUC:

1- Cong thire tinh do giam bién d6 sau mdi chu ki

Xét nua chu ky :
Lymr = Leaz 4 img(as A A Xo R
2 2 A 0 A
o K(A2—A?)=2umg(A+ A)
— AA'=—2'ul:ng

4um
Vay trong mot chu ky do giam bién do: |AA=2AA"= ’uTg
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. X 4
bién do dao dong giam déu sau moi chu ky.: |AA= ng
W
. Ao’ A KA
2- SO dao dong vat thuc hién cho t6i khi dung: N =— = Hay [N=—=——
AA  4ug AA  4umg
oo . s s ) Ao’ 27 oA
3- Thoi gian dao dong cho toi khi dung lai:  [t=N.T = —=—(9)
dug o  2ug
4- Cho d¢ giam bién do sau mdi chu ki 1a AA (%)
— D6 giam ning lugng mdi chu ki: AE=1-(1-AA%)]

5- Tinh quang duong vat di dugc cho toi luc dung:
5 1 1
PP: Co nang ban dau W, = > ma’ A2 = > kA® (3)

Dao dong tat dan 1a do co nang bién thanh cong lyc ma sat :Ams = Frs; S = N.p.S = umg.S
Dén khi vat dimg lai thi toan bd W bién thanh A Wo = Aps =

1 2 A2 1 2
~“o°A° =kA

g= Mo _2 =2 (m)
pmg  ug  umg

6-Vat dao dong véi van téc cuc dai trong ntra chu ky dau tién khi qu vi tri Xo.
Mat khac d€ dat van toc 1on nhat khi hop luc : phuc hoi va lyc can phai can bang nhau:

_amg
—  kx,=umg — o k

7-Ap dung dinh luat bao toan niang lugng khi vat dat van tdc cuc dai 1an dau tién:

Xo

%kA2 =%kx02 +%mv02 + zmg(A—x,)
- myy =k(A® = x3)—2umg(A—x,)

Mit khic X, =%ﬂmg = kx,— mV? = k(A% —x2) — 2kx, (A—X,)

N V=co(A—X,)

9.Cac vi du:

Vi du 1: Bai ton tong quat: ’ _) ‘

M@t CLLX dat trén mg?lt phang ngang, hé s ma sat truot gitta vat va mat phang la p. Ban dau kéo vat ra khéi Vi tri can
bang (Lo xo khong bién dang) mot doan A, o1 budng nhe. Tinh quang dudng vat di dugc tir lac tha vat dén lac dung
lai.

ooooo

Goi X, 1a vi trf tai d6 luc dan hdi co do 16n bing luc ma sat truot, ta c6: kxo = pmg = |Xo = 1%9

Goi AA 1a d6 giam bién do trong 1/2 chu ki (mdi khi qua VTCB), ta chimg minh dugc: | AA = 21%9 = 2%,

Vit chi ¢6 thé dung lai trong doan tir —X, dén x,. Ta chiing minh réng néu vat dung lai tai vi tri c6 toa do 14 x thi
_AS X
T AA

duong di tong cong 1a: |s

k(A2 — X?

'.l 2 2\ — —
Ta co: 2k(A0 —X)=umgs =S = 2umg

A
Xét ti s ﬁ =n+q(q<1).Taco cac truong hgp sau:

1. =0 (A, chia hét cho AA): vat chic chin dimng lai & VTCB (cac ban tw CM), khi d6
Al

STAA
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2. q=0,5 (A, 1a so ban nguyén lan AA): vat ding lai ¢ vi tri co [x| = X,. Khi do:

A = Xo
AA

3. 0,5<q<1: Luc nay bién do cudi cung trudc khi ding ctia vat 1a A, = q.AA =X, + rAA (r = q — 0,5). Vit s&
dirng trude khi qua VICB. Ta ¢

s =

1
KA =X) = pmg(An—X) = A+ X = =2%

=X +trAA+Xx=2X, = X=Xo—T1AA= (1-21)X,. x=AA(1-Q)

Al—x| .
=|s= OA—A véi x tinh dugc theo cong thure trén

4. 0<q<0,5: Trudc d6 ¥4 chu ki, bi€n do cua vat la: A, = AA + p. Vit dung lai sau khi qua VTCB 1 doan x.

1
Ta co: Ek(An2 —x) =pmg(A, +X) = A,—x=AA = x=p, Viy
S=(As*-p?)/ AA

Vi du 2:Con lic 16 xo ndm ngang c6 % = 100(s ), hé s6 ma sat truot bang hé sb ma sat nghi va ciing bang 0,1. Kéo

vit ra khoi VTCB 1 doan A, rdi buéng. Cho g = 10m/s?. Tim quing duong tong cong vat di duoc trong cac truong

hop sau:

1. Ao =12cm
2. A, = 13cm
3. A, =13,2cm
4, A, =12,2cm

Ap dung cu thé cho bai toan trén:
AA =2cm ; X, =1cm
2
1. A, = 12cm, chia hét cho AAnéns = % =72cm
2. A, = 13cm, chia cho AA ra sb ban nguyén, vét dirng cach VTCBI1 doan x, nén
_13#-1
2

6,6. Bién do cudi cung la A, = 0,6.AA = 1,2cm . Vit dung lai trude khi qua VTCB

S =84cm

3. A, =13.2cm: Ro =
AA

%k(An2 —x)=pmg(A,—x) = A+Xx=AA=x=2-12=0,8cm

2 2
5= 13.2 2— 0.8° _ 86,8cm
4, A,=12,2cm. Bién d6 cudi cung 1a Ap_; = 2,2cm = vét ding cach VTCB mét doan x = 0,2cm
2 2
S = % =74,4cm

Vidu3: Mot con lic 16 xo ¢6 k=100N/m , c6 m= 100g dao dong véi bién do ban dau 1a A= 10cm . Trong qua trinh
dao dong vat chiu mét lyc can khong ddi , sau 20s vat dung lai , (léy 7°=10 ). Lwc can ¢6 d0 16n 1a?

m 0.1
Loigigi: T=T =2 ,—:2 /—:0,25
14 T k T 100

4 umg B f

Do giam bién do sau mdi chu ky : AA=2AA"'= ” (@)
Vat=TN =T A )
AA
Tir (1) va (2): => F = T-Ak 0201100 0,025N

4t 4.20
Vidu4: Ginmot vat c6 khoi lugng m = 200g vao 16 xo ¢6 do cirng K = 80N/m. Mot dﬁq 16 x0 dugc gitr ¢d dinh.
Kéo m khéi VTCB mot doan 10cm doc theo truc cua 16 xo ro6i tha nhe cho vat dao dong. Biet h¢ sO ma sat gitta m va
mit nam ngangla H =0,1. Ly g = 10nv/s’. ’
a) Tim chiéu dai quang duong ma vat di doc cho dén khi dirng lai.
b) Chirng minh rang d6 giam bién d6 dao dong sau mbi mot chu ki 1a mot s khong doi.
c¢) Tim thoi gian dao dong cua vét.
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Loi giai

a) Khi c6 ma sat, vat dao dong tat dan cho dén khi ding lai. Co nang bi triét tiéu bdi cong cua lyc ma sat.
Liw -k s —mgs  S= kA" __800L _

Tacs: 2 ms = 2umg  2.0,1.0,2.10

b) Gia st tai thoi di€ém vat dang & vi tri ¢ bién d6 A;. Sau ntra chu ki , vét dén vi tri c6 bién do A,. Su giam bién do

la do cong cua lyc ma sat trén doan duong (A; + Ay) da lam giam co nang cua vat.

KN TR umg(A+A) = A A =T

Ta co:
Lap luan tuong ty, khi vat di tur vi tri bién do A, dén vi tri 6 bién dc_) As, tirc 1a mira chu ki tiép theo thi:
2 ,u mg
= A~ A =
4,4.mg
o - O AA=(A-A)H(A-A)=—
Do giam bién d6 sau moi mot chu ki 1a: k =Const. (Ppcm)

¢) Po giam bién d6 sau mdi mot chu ki 1a: AA=0,0Im=1cm
A
) n=—=10
SO chu ki thue hién la: AA chu ki. Vay thoi gian dao dong la: t=n.T =3,14 (s)
Vidu5: Cho cohé gdm 116 xo nim ngang 1 diu cb dinh gin vao tuong, dég con lai gén vao 1 vét co khéi, luong
M=1,8kg , 10 xo nhe ¢6 dd cing k=100N/m. Mot vat khoi lvong m=200g chuyén dong vai van toc v=>5Sm/s dén va vao
M (ban diu ding yén) theo hudng truc 16 xo. Hé s6 ma sat truot gidu M va mat phing ngang 1 p=0,2. Xac dinh toc do
cuc dai cua M sau khi 10 X0 bi nén cuc dai, coi va cham 1a hoan toan dan héi xuyén tam. .
Giai: Goi vpva v’la van toc cia M va m sau va cham.; chiéu duong 1a chiéu chuyén dong ban dau cuia m
Mvy + mv’ = mv 1)
MvZ m'v? mv?
S+ = )
2 2 2 9 )
Tu (1) va(2) ta c6 vo = v/5 = lm/s, v’ =- 4m/s. Sau va cham vat m chuyén dong nguoc tré lai, Con vat M dao dong tat
dan. Do nén 16n nhét A, duoc xac dinh theo cong thirc:

Mve  KA? .
> = T+ uMgA, — Ag=0,1029m = 10,3 cm

Sau khi 10 x0 bi nén cuc dai tdc d6 cuc dai vat dat duoc khi Fry =0 hay a = 0, 10 xo0 bi nén x: kx = uMg
—>X:’u_l\/|g_£_3’6cm

k 100

kA2 MvZ,  kx? MvZ k(A -

Khi do: = T 4 + uMg(Ay—x) => T = - uMg(Ao-x

2 > o tH 9( ) > > #Mg(Ao-x)

k(Ao x*) _ _

Dodo V. - 2ug(Ao-X) = 0,2494 => Vi = 0,4994 m/s = 0,5 m/s

Vidu6: Con lic 10 x0 dao dong trén mat phang nam ngang, khdi lwong m=1 00g. k=10N/m hé s6 ma sat giita vat va
mdt phang ngang la 0,1. kéo vat dén vi tri 16 xo dan 10cm, tha khong van toc dau. tong quang duong di dugc trong 3
chu ky dau tién?

4um
D¢ giam bién d sau 1 chu ky: AA= ’uTg =4(cm).
o W ke
Vay, sau 3 chu ky, vat tat han. Vay, quang duong di dugc: s= F—° -2 _ 0,5(m)
ms /leg

Vidu7: Conlicloxo dao dong trén mat phang nim ngang, khdi lugng m=100g. k=10n/m h¢ sd ma sat gitra vat va
mat phang ngang la 0,1. kéo vat dén vi tri 10 xo dan 10cm, tha khong van toc dau. Vi tri vat co dong ning bang thé
ning lan dau tién 1a.

< 2Wt _Wc - Ans Wd :\Nt <:'>\Nc -W _Ans =
< x=0,06588(m) =6,588cm  Vay, lac do6 lo xo dan 3,412 (cm)
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u=0, 01 Kéo vat khoi VTCB 4cm rdi tha khong van toc dau.

a) Tinh d6 giam bién d6 sau mdi chu ky
b) S6 dao dong va thoi gian ma vét thuc hién cho t6i luc dimg?

PS:a)w= \/E: 100 =5x(rad/s); AA= A,uzg = 4'0’01'210 =1,6.10"°(m) = 0,16(cm)
m 0,4 @ (57)

b)N = 25 dao dong; t = 25. 2% =10(s)
o

Vidu9: Mot con lic 16 xo dao dong tat dan. Cu sau mdi chu ki, bién d6 ciia nd giam 0,5%. Hoi ning luong dao
dong cta con lac bi mat di sau moi dao dong toan phan 1a bao nhiéu % ?

A A A' A (A'

2
A— \
PS: Ta co: _1_K_ 0,005 = e =0,995. —= K) = 0,995% = 0,99 = 99%, do d6 phan ning lugng ciia

W
con lic mat di sau mdi dao dong toan phan 1a 1%.
Viqdu 10: MOt con lic 10 xo ngang c6 k = 100N/m dao déng trén mat phang ngang. Hé sb ma sat giita vat va mat
phang ngang 1a p = 0,02. Kéo vat 1éch khéi VTCB doan 10cm roi buong tay cho vét dao dong
a) Quang dudng vat di duoc dén khi dirng han. PS: a) 25m
b) Dé vat di dugc 100m thi dirng ta phai thay doi hé s ma sat p bang bao nhiéu? PS: b) 0,005

Vi du 11: Mot con lic dao dong t4t din cham, cr sau mdi chu ky bién d¢ giam 3%. Phin nang lugng cla con lic bi
méat di trong mot dao dong toan phan 13 bao nhiéu?

* Huéng dan giai:

Goi Ag 1a bién d9 dao dong ban d4u cua vat. Sau mdi chu ky bién dd clia n6 giam 3% nén bién d6 con lai la A =
0,97A¢. Khi d6 nang lugng cua vat giam mot luong la:

L Iigo.974,)
AW =2 % =1-0,97% = 0,06 = 6%
PR

V| du 12: Mot 16 xo nhe d6 cimg k = 300N/m, mot dau ¢b dinh, dau kia gin qua cu nho khéi luong m = 0,15kg. Qua
cau co thé tmot trén day klm loai cang ngang trung véi truc 16 xo va xuyen tam qua cau. Kéo qué cau ra khéi V1 tri can
bang 2 cm rdi tha cho qua ciu dao dong. Do ma sat qua cau dao dong tit dan cham. Sau 200 dao dong thi qua cau
ding lai. Ly g = 10m/s2.

a. Do giam bién do trong mdi dao dong tinh bang cong thirc nao.

b. Tinh hé s6 ma sat .

* Huéng dan giai:

4
i Ap = HOE
a. Bg gidm bién do trong moi chu ky dao dong 1a: ko AA=
_ kA, kA,
b. Sau 200 dao dong thi vét dimg lai nén ta c6 N = 200. Ap dung cong thic: 4F  dumg
300.0,02
200 = ———— =1 =0,005

, v6i k=300 va A0 = 2cm, m = 0,15kg, g = 10(m/s2) ta dugc: 40,1510

h.BAI TAP LUYEN TAP

Cau_1: Mot con lic 10 xo dang dao dong tit dan. Nguoi ta do duge do giam twong di ciia bién do trong 3 chu ky dau
tién 1a 10%. D9 giam tuwong Gmg cua thé ning 1a bao nhiéu?

CAu_2: Mot con ldc don co do dai 0,3m dugce treo vao tran ciia mot toa xe lira. Con lac bi kich dong mdi khi banh xe
ctia toa xe gap chd ndi nhau ciia cac doan dudng ray. Khi con tau chay thing déu voi toe d6 1a bao nhiéu thi bién do
clia con lac 16n nhat. Cho biét khoang cach giira hai mbi ndi 1a 12,5m. Lay g = 9,8m/s2.

Cau_3: Mot nguoi di bo voi budce di dai As = 0,6m. Néu ngudi d6 xach mot x6 nude ma nude trong x6 dao dong véi
tan s6 f = 2Hz. Nguoi d6 di v6i van tde bao nhiéu thi nude trong x6 song sanh manh nhat ?
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Cau 4: Mot vat khoi luong m = 100g gan v6i mot 16 xo c6 d cimg 100 N/m, dao dong trén mat phang ngang voi
bién d6 ban dau 10cm. Lay gia toc trong truong g = 10m/s2, n2 = 10. Biét hé s6 ma sat giita vt va mit phang ngang 1a
= 0,1. Vat dao dong tit dan véi chu ki khong doi.

a. Tim tong chiéu dai quang dudng s ma vat di dugc cho téi lac dimg lai.

b. Tim thoi gian tir lac dao dong cho dén lic ding lai.

Cau 5: Mot con lic 10 xo gdm 10 xo0 c6 hé sé dan hdi k = 60(N/m) va qua cau c6 khdi luong m = 60(g), dao dong
trong mot chét long véi bién do ban dau A = 12cm. Trong qua trinh dao dong con lac ludn chiu tac dung cua mot lyc
can c6 do 16n khong doi Fe. Xéc dinh d6 16n cia Iy can d6. Biét khoang thoi gian tir lic dao dong cho dén khi dimng
hin 1a At = 120(s). Liy 2 = 10.

Cau _6: Gan mot vat co khdi long m = 200g vao 10 xo c6 do cirng K = 80N/m. Mot dau 10 xo doc gilt ¢ dinh. Kéo m
khéi VTCB mot doan 10cm doc theo truc cua 10 xo roi tha nhe cho vat dao dong. Biét hé sb ma sat gitra m va mat nam
ngang la 4 =0,1. Lay g = 10m/s*.

a) Tim chiéu dai quang dong ma vét di doc cho dén khi dimg lai.

b) Chtrng minh rang d6 giam bién d6 dao dong sau mdi mot chu ki 1a mot s6 khong doi.

c¢) Tim thoi gian dao ddng cla vat.

Loi gidi:

a) Khi c6 ma sat, vat dao dong tat din cho dén khi dirng lai. Co nang bi triét tiéu boi cong luc ma sat.
1Az ‘ k.A? 80.0,17
—kA* =F,.s=umg.s - = =

Ta co: 2 ms #mg = 2umg 2.0,1.0,2.10

b) Gia str tai thoi diém vat dang & vi tri c6 bién dd A;. Sau nira chu ki , vat dén vi tri c6 bién do A,. Su giam bién do
la do cong cua luc ma sat trén doan duong (A; + A,) da lam giam co nang cua vat.

KN KA = umg(A+A) = A - A =TS

Ta co:
Lap luan tong tu, khi vat di tur vi tri bién d6 A, dén vi tri co bién do As, tirc 1a nira chu ki tiép theo thi:
2 ,u mg
= A-A=
44.mg
o . L AM=(A-A)+H(A-A)=—"—F—
Do giam bién d6 sau moi mot chu ki 1a: k = Const. (Ppcm)
¢) D6 giam bién d6 sau mdi mot chu ki la; AA=0,0Im=1Icm
fA
S6 chu ki thyc hién la: AA  chuki.
Vay thoi gian dao dong la: t=n.T = 3,14 ()

Cau_7: (Pé thi BH — 2010) Mot con lic 160 xo gdm mét vat nho khéi lugng 0,02kg va 10 xo ¢6 d6 cing I1N/m. Vat nho
duoc dat trén gia do ¢b dinh naim ngang doc theo truc 10 xo. H¢ sb6 ma sat truot cia gi4d do va vat nho 1a 0,1. Ban dau
gilr vat ¢ vi tri 10 xo bi nén 10 cm roi budng nhe dé con lic dao dong tat dan. Léy g= 10m/s Tde d6 16n nhét vat nho
dat duoc trong qua trinh dao dong la

A. 40 \/§ cm/s B. 20\/6 cm/s C. 10\/% cm/s D. 40+/2 cm/s
Giai:

, m
Céch 1: Vi tri cua vat c6 van toc cyc dai: X, = #Tg =0,02 (m)

. / k
- Van toc cyc dai khi dao dong dat duoc tai vi trixe : V= (A—X,),[— = Vimax = 402 cmis = dap 4n D.
m

Céch 2: Nguyén tic chung: Ding dinh luat bao toan ning lugng:

-Vat dat van tdc cuc dai khi vat & vi tri: Luc hoi phuc = Luc ma sat.

(& vi tri bién thi luc hdi phuc 16n nhat , nén vat cang vé gan VTCB thi Iuc hdi phuc giam, Iuc ma sat khong doi ->
DPén mot vi tri x= xo thi: Lyc hdi phuc = Lyc ma sat )

Vay Khi vat dat van tde cuc dai <=> Luc hoi phuc = Lyc ma sat <=> p.m.g=k.x <=> x= p.m.g/k

Thé s6 x=0,1.0,02.10/1= 0,02m= 2cm. Quang duong di duge 1a (A - X).
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Dung bao toan ning luong: % kA® = % mv® + % KX® +11.m.g.(A-X) .

=>vy? = hAz-hx -1.2.9.(A-x) Thésd: V= iloz-izz -0,1.2.1000(10-2)
m m 0,02 0,02

v = 5000- 200 - 1600=3200. Suy ra: v= 40 V2 (cm/s) > 10~/30 cm/s.
Céch 3: Vi co ning ciia con lic giam din nén van toc cua vat s& co gia tri 16n nhit tai vi tri ndm trong doan dudng tir
lac tha vat dén lac vat qua VTCB lan thi nhat (0< x <A):

1 _ . ) .
Tinh tur lac tha vat (co nang 2 kA®) dén vi tri bit ky c6 li do x (0< x <A) va co van toe v

(co nang % mv?® + % kx*) thi quang dudng di duoc 14 (A - X).

. . .1 1 1
Do giam co ndng chia con lac = |An , ta co: > kA% = 2 mv? + > Kx® +p .m.g.(A-X) .

=> mv? = —kx® + 2umgx + KA* — 2 umgA
Xét ham sé:  y = mv? = f(x) =—kx® + 2umgx + KAZ — 2 umgA  (¥)

D@ thdy d6 thi ham s y = f(x) c6 dang 1a parabol, bé 1dm quay xudng dudi(a = - k < 0),

nhu viy y = mv? ¢ gia tri cuc daitai vi tri X = —% = 'ukﬂ =0,02m

Thay x = 0,02 (m) vao (*) ta tinh dugc  Vma = 40 \/E cm/s = dapanD.

Cau_8: Mot con lic 16 xo dit trén mit phang nim ngang, 10 xo c¢6 do cimg 10(N/m) vat ning c6 khdi lugng m =
100(g).Hé sb ma sat truot giita vat va mat phing ngang 1a p=0,2. Liy g = 10(m/s ); m=3,14. Ban dau vat nang dugc
tha nhe tai vi tri 16 xo dan 6(cm). Tbc d6 trung binh ctia vat ning trong thoi gian ké tir thoi diém tha dén thoi diém vat
qua vi tri 10 xo khong bi bién dang 1in dAu tién 14 :

A) 22,93(cm/s) B) 25,48(cm/s) C) 38,22(cm/s) D) 28,66(cm/s)

Giai: Chon Ox = tryc 10 xo, O = vi tri ctia vét khi 16 xo khong bién dang, chiéu duwong 14 chidu dén cua 16 xo0.-Khi vat
chuyén dong theo chiéu 4m: —kX + zzmg = ma = mx"

—k(x—ﬂ—mj:m(x—ﬂ—rngj" u—mg=0,02m=20m; a):\/Ezlo rad/s
k k k m

X - 2 =acos(ot + ¢) = Vv = -asin(wt + @)
Llcty=0—> Xo=6cm = 4 =acos ¢
Vo=0 =0=-10asin¢g =>¢=0;a=4cm = X-2=4cosl0t (cm)
Khi 10 xo khong bién dang > x =0 = cos10t =-1/2 =cos2n/3 = t=n/15s. Vy, = 6 90 ~ 28,66 cm/s
72'/ 15 3 14
Cau_9 : Mot con lic 16 xo nam ngang gom 10 xo ¢6 do cung k = 100N/m, vat c6 khdi luong m = 400g, hé s6 ma sat
gitra vat va gia do la p= 0,1. Ttr vi tri can bang vat dang nam yén va 10 xo khong bién dang nguoi ta truyen cho vit
van tée v = 100cm/s theo chiéu lam cho 10 xo gidm d¢ dai va dao dong tat dan. Bién d6 dao dong cuc dai cua vat la
bao nhiéu?
A. 5,94cm B. 6,32cm C. 4,83cm D.5,12cm
2 2
m_ k% + umgA.

Gidi:Goi A 1a bién d6 dao dong cuc dai 1a A. ta co
50A%*+ 0,4A — 0,2 =0=> A =0,05937 m = 5,94 cm

Cau 10. Mot con lic 10 xo c¢6 d6 cimg k = 10N/m, khdi luong vat ning m = 100g, dao dong trén mit phang ngang,
duogc tha nhe tir vi tri 10 xo gian 6cm so vdi vi tri can bang. HE s6 ma sat truot gilra con lac va mdt ban bang p = 0,2.
Thoi gian chuyén dong thang cua vat m tu lic ban dau dén vi tri 10 xo khong bién dang la:

25\/_

Gidi: Vi tri can bang cua con ldc 10 xo cach vi tri 10 xo khong bién dang x;

/4 /4 Va
(s).. B. %(s). C. E(s). D. %(s).

m
kx = pmg => x = pmg/k = 2 (cm). Chu ki dao dong T =27, /? =0,2r (s)
Thoi gia chuyén dong thang clia vat m tir lac ban dau dén vi tri 10 xo khong bién dang 1a:
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t=T/4+T/12= % (s) (vat chuyén dong tir bién A dén li 46 x = - A/2). Chon C

Cau 11: Con lic 16 xo dat nim ngang, ban dau 1a xo chua bi bién dang, vat co khéi luwong m; =0,5kg 16 xo0 ¢6 dJ cung
k= 20N/m. Mot vat c6 khdi lugng m, = 0,5kg chuyén dong doc theo truc cia 10 xo vai tée do 0, 4\/1_0m /'s dnva
cham mém véi vat my, sau va cham 16 xo bi nén lai. Hé s6 ma sat truot giita vat va mit phang nim ngang 13 0,1 1ay g
= 10m/s%. Téc d6 cuc dai cua vat sau lan nén thir nhit 1a

A. 0, 2\/1_0m /s. B_.lO\/gcm/s. C. 10+/3 cms. D. 30cm/s.
Giai:
-Sau khi va cham mém van tdc cta h¢ vat tai VTCB tuan theo dinh lut bao toan dong lugng : myv, = (M, +m, )V,

oy = m,v,  0,5.0, 410
° (m+m) (0,5+0,5)
(dat m=m, +m, =0,5+0,5=1kg)

-Chon géc toa do tai VTCB 10 xo khong bién dang.Ox co chiéu duong tur trai sang phai .

-Dung dinh luat bao toan ndng luong: ) o

-Véi A la quang duong (Bién d6 ban dau) hé vat di dugc tir luc va cham dén luc 10 xo bi nén cyc dai lan dau tién: :

%mvj =%kA2 +umg.A (D).

-V6i don vi van tdc 1 (cm/s) va don vi A 1a (cm ) :
Thé s :%(20\/1_0)2 =%20.A2 +0,1.1000.A

<=> 2000 =10A? +100A (1’) => LAy nghiém duong A= 10cm.

-Ta xét phia x > 0. Sau ldn nén thtr nhit ta c6 nhin xét:
-Tai vi tri bién lwc hdi phuc 16n nhét -> cang vé gin VTCB thi lwc hdi phuc gidm, e ma sat khong ddi -> Dén
mt vi tri x= X, thi: P 16n Lurc hdi phuc = P9 16n Lire ma sat )
=>Vit dat van toc cwe dai khi vt & vi tri ( sau 1an nén thir nhét):

Do 16n Lure hdi phuc = P§ 16n Lwc ma sat.

<=> p.m.g=k.Xo <=> Xo= p.m.g/k
Thé s6 xo=0,1.1.10/20 = 0,05m. Ta c6 quing dudng di duoc 14 (A - Xo).

=0, Zﬁm /s= 20\/]3 cm/s( tai VTCB)

-Dung bao toan nang luong: %kA2 = %mvz + % kx®+p.m.g.(A-x). =>Vv? = h A’ -hx2 -1 .2.9.(A-X)
m m

-Véi don vi van téc 1a (cm/s)va don vi A 1a (cm ) :

Thé sb: V? = %102-2—1052- 0,1.2.1000(10-5)

v2 = 2000 - 500 - 1000 =500. Suy ra: v = 10\/5 (cm/s) Pap an B

Chu y: Pé tranh nhim 13n vé cac gia tri ta dung hé don vi SI:

1 1
Dung dinh luat bao toan ning lugng: 5 mv; = 5 kA + umg.A (1).

Thé s6 ;%(0, 210 =%20.A2 +0,1.10.A <=> 0,2=10.A>+ A (1) => A=0,Im

Nhur trén ta c6: Vit dat van téc cwe dai khi vat ¢ vi tri ( sau 1an nén thir nhét):
P9 16n Lre hdi phuc = Do 16n Lure ma sat.
<=> n.m.g=k.xo <=> %= p.m.g/k, Thé s x, = 0,1.1.10/20= 0,05m
-Ta c¢6 quang duong di dugc 1a (A - Xo).

1 1 1
-Dung DL béo toan niang luong: > kA® = 2 mv® + 2 kx® +11.m.g.(A-X).

=>v? = k Az—kxz— i .2.0.(AX)
m m

Thé sé: V2= %0,12-%(5.10‘2)2- 0,1.2.10(0,1-0,05) =0,2 - 0,05- 0,1= 0,05

Suyra:v = 1—\/gm/s Hay:v=10\/§ (cm/s) . bap an B
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Cau 12: mot con lac 10 xo dao dong tat dan trén mat phang nam ngang vai cac thong so6 nhu sau: m=0,1Kg,
Vmax—1m/s, u=0.05.tinh d6 16n van toc cua vat khi vat di dugc 10cm.

A: 0,95cm/s B:0,3cm/s C:0.95m/s D:0.3m/s
Gidi: Theo dinh luat bao toan nang lugng, ta co:
2 2 2
mv mv mv
o=y T A = TGS 2> V= Vi, - 208

=> v= V&, —240S =+/1-2.0,05.9,8.0.1 =/0,902 =0,9497 m/s v~ 0,95m/s. Chon C

Cau 13: Mot 10 xo nim ngang, k=40N/m, chiéu dai ty nhién=50cm, dau B ¢d dinh, ddu O gin vat c6 m=0,5kg. Vat
dao dong trén mat phing nim ngang hé s6 ma sat =0,1. Ban du vét & vi tri 10 xo c6 d6 dai ti nhién kéo vat ra khoi vi
tri cAn bang 5cm va tha tu do, chon ciu dung:

A.diém dung lai cudi cung cua vat la O.

B.khoang cach ngin nhat ctia vat va B 1a 45cm.

C.diém dirng cudi cung cach O xa nhét 14 1,25cm.

D.khoang cach giita vt va B bién thién tuan hoan va ting din

C6 thé dé dang loai bo cac dap an ABD.

Giai: C dung vi vat dimg lai ¢ bat ki vi tri nao théa man lyc dan hoi khong thing ndi lyc ma sat

kx < pmg >x<”kg Xpax =1, 25Cm

Cau 14: Mot con lic 16 xo ddt nam ngang gdm 1 vat co khéi lwong m=100(g) gin vao 1 10 xo c6 do cling
k=10(N/m). H¢ s6 ma sat gitra vat va san la 0,1. Pua vat dén vi tri 10 xo0 bi nén mot doan roi tha ra. Vat dat van toc cuc
dai 1an thtr nhit tai Oy VA Vinaxa=60(cm/s). Quing duong vat di dugc dén luc dung lai 1a:

A.24,5cm. B 24cm. C.21cm. D.25cm.

\'
Giai: Ap dung: ox=v —»x= — —@—G(Cm)
o 10

, 1 1
Ap dung dinh luat bao toan nang luong: E KA? = E mv2+ pmgx

A:\/v2+2,ugx _\/0,62+2.0,1.10.O,06

®° 102

= 6,928203 (cm)

kA*  @’A? _10°.(6,928203.107)°
2umg  2u9 2.01.10
Cau 15: Con lic 10 xo nam ngang c6 k = 100N/m, vat m = 400g. Kéo vét ra khoi VTCB mot doan 4cm roi tha nhe
cho vat dao dong. Biét hé s6 ma sat giita vat va san la p = 5.10°. Xem chu ky dao dong khong thay ddi, lay g =
10m/s2. Quang duong vat di dugc trong 1,5 chu ky dau tién la:
A. 24cm B. 23,64cm C. 20,4cm D. 23,28cm

Sau mdi nira chu ki A gidm AA= 2“% —0,04cm——>S = 4+ 2.3,96+ 2.3,92+ 3,88= 23,64¢m )

Quing dudng vat di duoc dén luc dirng lai 1a: S = =0,24m=24cm.Chon B

Céu 16: 16: Mot con lic 16 xo ddt nam ngang gom 1 vat ¢6 khdi luong m=100(g) gian vao 110 xo ¢6 do cng k=10(N/m).
Hé s ma sat giita vat va san 14 0,1. Pua vat dén vi tri 10 xo bi nén mot doan roi tha ra. Vat dat van tc cuc dai lan thu
nhét tai O va Vi =6 O(cm/s). Quang dudng vt di duoc dén lac dung lai la:

A.24,5cm. B.24cm. C.21cm. D.25cm.

Giai:Gia st 10 xo bl nén Vé.t oM m\.

0’ 1a VICB. A, =O’M I“

Sau khi tha ra vat Vat dat van td dai 1an tha nhit tai O khi d¢ T
au 1tha ra va at da Van OC cuc da1l lan thu nha a1 1d0O M O O, N

Fan=Fms OO’ =x=>kx=pumg=>x=pumg/k=0,0lm=1cm
Xac dinh Ag= O’M:

kA, mvZ,  kx

2 " + > + umg (Ao — x). Thay s6 vao ta tinh dugc Ag =7 cm
Dao dong ctia vat 1a dao dong tit dan. Do giam bién d6 sau mdi lan qua VTCB:
K(AS - A%)

> = Arms = umg (Ao + A’). => AA = Ay— A’ =2 umg /k = 2cm. Do d6 vat s€ dung lai & diém N sau 3

1an qua VTCB v6i ON = x = lem, tai N Fan = Fins
Tong quang duong vat di dugc dén lac dung lai; s =7 +5x2 +3x2+1=24 cm .Pap an B
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- |
Khi dén N :Fdh = Fms nén vat dung lai khong quay vé VTCB O' dugc nita. Thoi gian tir khi tha dén khi dung lai 6 N
a15T

Cau 17: Mot con lic 10 xo nim ngang k = 20N/m, m = 40g. Hé s ma sat giita mit ban va vat 13 0,1, g = 10m/s°,
dua con lic t6i vi tri 10 xo nén 10cm rdi tha nhe. Tinh quing duong di dugc tir luc tha dén luc vecto gia téc doi chidu
lan thu 2:

A. 29cm B. 28cm C. 30cm D. 31cm

Bai gidi:v€ hinh con lic 10 x0 nim ngang.

-Ban dau budng vét thi vat chuyen ddng nhanh dan ,trong giai doan do thi van tdc va gia tbc cung chiéu, tirc 13 huéng
sang phai , téi vi tri ma van tdc ctia vat dat cuc dai thi gia toc d6i chiéu 1an 1, khi d6 vat chua dén vi tri can bang va

cach VTCB mét doan dugce xac dinh tr pt: F,, — F,,; = 0 (vi khi van tdc cuc dai gia tde bang khong)
mg

-tr d6 X = T =0,2cm =>vit di duoc 9,8cm thi van tdc cuc dai va gia toc doi chiéu 1an 1 va van tiép tuc sang vi tri

bién duong, lac ndy gia tbe hudng tir phai sang trai.
4Fms

-Do giam bién do sau mdi chu ki la AA = =0,8cm , nén sang dén vi tri bién dwong vat cach VTCB 9,6cm(vi

sau nura chu ki) va gia tdc van khong ddi cl}iéu . ) i o
-Vt tiép tuc toi vi tri cach VTCB 0,2cm Vé, phig biéq du‘cmg thi khi d6 van toc lai cuc dai va gia toc doi chicu lan 2.
- Vay quang duong di duc cho toi khi gia toc doi chiéu lan 2 1a:S=10+ 9.6 + 9,4=29cm

Cau 18: Mot con lic 10 xo gom vat m; (mong, phang) c6 khdi lwong 2kg va 16 xo c6 d6 cimg k = 100N/m dang dao
dong didu hoa trén mdt phing nim ngang khong ma sat voi bién d6 A= 5 cm. Khi vit m; dén vi trl bién thi nguoi ta

dit nhe 1én n6 mot vat c6 khdi lugng m,. Cho hé sé ma sat gitra m,va my 13 p=02,0= =10m/s?. Gia tri cia mp dé

no6 khong bi truot trén myla
A. m; < 0,5kg B. m; < 0,4kg C. m, >0,5kg D. m; > 0,4kg

. n Ly g k k
Giai 1: Sau khi dat m, 1én m; hé dao dong vditansé gbc w = | ——— =-> o'z ———
m, +m, m;, +m,

Trong qué trinh dao dong, xét trong hé qui chiéu phi quan tinh (gin véi vat M) chuyén dong vdi gia toc a
(a=—Aw? cos(wt + @) ), vat mp ludn chiu tic dung ciia lyc quan tinh( F = —ma ) va lyc ma sat nghi F,. Dé vat
khong truot: F, max < F, max
Pé vat my khong trugt trén m; thi luc quan tinh cuc dai tac dung 1én m; c6 d6 16n khong vuot qua luc ma sat nghi gitra
5 k
movamtic la Fg > Fyo <> um,g >m,a ., <> 19 > 0’ A< 1y > ———— A<>m, >0,5(kg)
m, +m,
Giai 2: Dém, khéng truot trén my thi gia téc chuyén dong cia m, ¢6 do 16n 16n hon hodc bé‘mg d6 16m gia toc cta hé
(ml +my):a=- ®’x. Luc ma sat gilra my va m; gay ra gia tdc cia mp 6 d0 16n a, = ug = 2m/s?
Diéu kién dé m, khong bi truot trong qua trinh dao dong 1a

amax = A< @, suyraLépg =>ug(mg + my) >k A

1 + 2
2(2+my)>5=>my>0,5kg. Chon dap anC
< mya,, < u,N < M Aw” < 1,m,g

a . V
TONG QUAT: <> m, - »® < 1z Mg <> MV, @ < £,M,g
w

< Hn9 .9
@ k
M +m,

Cau 19: Mot con lic 10 xo gdm vat nho khdi luong 0,2 kg va 10 xo ¢6 d6 cing k =20 N/m. Vat nho duoc dat trén gia
dd ¢b dinh ndm ngang doc theo truc 10 xo. Hé s ma sat trugt gitra gia do va vatnhé 1a 0,01. Tu vi tri 10 xo khong bi
bién dang, truyén cho vat van toc ban dau 1m/s thi thiy con lic dao dong tit dan trong giéi han dan hdi cua 16 xo. Ly
g = 10 m/s*. P 16n luc dan hoi cuc dai cta 10 xo trong qué trinh dao dong bing

A. 1,98 N. B. 2 N. C.15N. D. 298N

Giai 1:Lyc dan hdi cuc dai khi 16 xo & vi tri bién lan dau

Taco Wasu~Wa=A wng = lyc x (quang duong)

=V

@
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1 1
MgA + =KkA? = =mv?
u.mg > >

A=0,09 m Fmax= kA =1,98 N .
Giai 2: Goi A 1a bién d6 cuc dai cua dao dong. Khi d6 lyc dan hoi cyc dai cua 16 xo trong qua trinh dao dong:
Fdhmax = kA

2 2 2
mv :ki+FmsA:k%+ymgA

Pé tim A ta dwa vao DL bdo toan ning luong:

Thay sb , iy g = 10m/s? ta dugc phuong trinh: 0,1 = 10A% + 0,02A  hay 1000A% +2A +10=0
Az 1E /10001

1000 ; loai nghiém d&mta c6 A=0,099 m Do d6 Fanmax = KA =1,98N. Chon D

Cau 20: Mot con lic 16 X0 nam ngang gom 10 x0 c6 d¢ clmg k = 40N/m va qua cau nho A cé khdi luong  100g dang
ding yén, 10 xo khdng bién dang. Dung qua cau B giong hét qua cau A ban vao qua cau A doc theo tryc 10 xo voi van
téc c6 d6 16n 1m/s; va cham giira hai qua cau 1a dan hoi xuyén tdm. H¢ s6 ma sat gitra A va mat phﬁng dola n=0,1;
14y g = 10m/s’. Sau va cham thi qua ciu A c6 bién d6 16n nhét la:

A. 5cm B. 4,756¢cm. ) C. 4,525 cm. D. 3,759 cm
Giai: Theo DL bao toan dong lugng van toc cia qua cau A sau va cham v = 1m/s.
kA mv®  kA? mv?

Theo DL béo toan nang lugng ta co: BN + A = = = > + umgA =

v401-1
400

2

=>20A%+0,1A—0,05=0=>200A’+ A-05=0 => A= =0,04756 m = 4,756 cm. Chon B.

Cau 21: Mét con lic 16 xo c6 d6 cimg k = 2 N/m, khéi luong m = 80g dao dong tit dan trén mit phing nim ngang do
c6 ma sat, hé s ma sat u=0,1.Ban dAu vat kéo ra khoi VTCB mdt doan 10cm rdi tha ra. Cho gia tbc trong truong g = 10my/s®.
Thé nang ctia vat & vi tri ma tai d6 vét c6 toc do 1on nhit 1a:

A. 0,16 mJ B.0,16J C.161J D. 1,6 mJ.

Giai. Chon gdc tinh thé ning & VTCB.

Theo dinh ludt bao toan nang lugng ta c&6 Wimax = Wq + Wi + Ags

Wi max: 1a thé nang ban dau cua con lac

Wy, W, :1a dong nang va thé nang cua con 13 tai vi tri co 1i d0 x

Ans : 12 cong cia lyc ma sat ké tir khi tha dén 1i do x. Aps = #mg(Xo — X) v6i xo = 10cm = 0,1m

Khi d6 ta co: kx¢?/2 = Wy + kx?/2 + pmg(xo — X)

Suy ra Wy = kxo?/2 - kx*/2 - pmg(Xo — x) ( ddy 1a ham bac hai ciia dong ning voi bién x)

Van tdc cua vat 16n nhat thi dong nang cta vat 16n nhéat. bong nang cta

Vat 16n nhat khi x = umg/k = 0,04 m

Vay thé nang tai vi tri d6 1a 1,6mJ. Chon D. O Xo X

Cau 22: Mot con lac 10 xo nim ngang gém vét nho khdi luong 200 gam, X 1 ¢6 d6 cung 10 N/m, hé¢ s6 ma sat truot
gilra vat va mat phéng ngang 1a 0,1. Ban dau vat dugc gilt & vi tri 10 x0 gian 1v cm, 1oi tha nhe dé con lic dao dong tat
dan, ldy g = 10m/s%. Trong khoang thoi gian ké tir liic tha cho dén khi téc do cua vat bit diu giam thi d6 giam thé nang
ctia con lic la:

A.2ml. B. 20 mJ. C. 50 mJ. D. 48 mJ.

Giai: Vat dat van toc cuc dai khi Fa, = Frs =>. kKx = umg => x = umg /k = 2 (cm)

. k
Do d6 do giam thé nang 1a : AW, = > (A* — x*) =0,048 J =48 mJ. Chon D

Cau 23: Mot con lic 160 x0 ndm ngang gém vat c6 khdi lugng 600 g, 10 xo c6 d6 cung 100N/m . Nguoi ta dua vat ra
khoi vi tri can bang mét doan 6,00 cm rdi tha nhe cho n6 dao dong, hé s6 ma sat gilra vat va mat phang ngang la
0,005. Lay g = 10 m/s?. Khi d6 s6 dao dong vét thuc hién cho dén luc dimg lai la

A. 500 B. 50 C. 200 D. 100
4
Do giam bién do sau mot chu ky AA = g
A kA 100.0,06

S6 dao dong thuc hién duoc N = — = = =
AA  4umg 4.0,005.0,6.10
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Cau 24: Mot con lic 16 xo thiang dirng gém 16 xo nhe ¢6 d6 cting k = 100N/m, 1 dau c¢b dinh, 1 diu gin vat ning khbi
luong m = 0,5kg. Ban dau kéo vat theo phuong thing ding khoi VICB 5cm réi budng nhe cho dao dong. Trong qué
trinh dao dong vat luon chiu tac dung cua luc can c6 d6 16n bang 1/100 trong luc tac dung 1én vat. Coi bién do cua vat
giam déu trong ting chu ky, 1y g=10 m/s%. S6 1an vat qua VTCB ké tir khi tha vat dén khi n6 dirng han 1a:

A. 25 B. 50 C.75 D. 100
Giai: Goi AA 1a do giam bién d6 moi lan vat qua VTCB
2 12 12
k% = k'; +F.(A+A)= kA +0,0Img(A+ A)
kA*  KkA?
—_— =F (A+A)=0,01Img(A+ A
> "2 o( ) 9( ) 4 1o
E(A2 —A? )= g(A+ A)(A-A)=0,0Img(A+A)
v

0,02mg 0,02.0,5.10

k 100
Viy s6 lan vat qua VTCB 1a N = A/AA =50. Chon B

SAA=A_A’ = =10"2m =1mm

Cau 25: Con lic don dao dong trong mdi trudng khong khi.K¢o con lic 1éch phuong thang dirmg mét goc 0,1 rad roi
tha nhe. bif:t luc can cia khong k,hi‘téc dung 1én con lac 1a khong dﬁ)i va bang 0,001 1an trong lugng cla véat.coi bién
d6 giam déu trong tung chu ky.so lan con lac qua vi tri can bang dén luc ding lai 1a:

A: 25 B: 50 C: 100 D: 200
Giai: Goi Ao la do giam bién d goc sau mdi lan qua VTCB. (Aa< 0,1)
a 2

Co ning ban ddu W, = mgl(1-cosa) = 2mglsin25 ~ mgl >

Do giam co ning sau mdi lan qua VICB: AW = ngl [e® — (o - Aa)’] = ngI [2a.Aa - (Aa)?] (1)

Cong cua luc can trong thoi gian trén:  Agn = Fo $ = 0,001mg(2a - Aa)l  (2)
Tu (1) va (2), theo DL bao toan nang luong: AW = A,

ngl[Za.Aa —(A)?] =0,001mg(2a. - Aa)l
=> (Aoa)2 —0,202Aa + 0,0004 = 0=> Aa. = 0,101 £ 0,099. Loai nghiém 0,2 ta c6 Aa= 0,002
s 01
S6 1An vat qua VTCB N = Aﬂ = 5505 =50 Chon B.
a 0,

Cép 26: Mdt con lic 10 xo thell‘ng dang gém 10 xo0 nhe cQ d6 cung k=100 N/m, mgf)t dau cb Qinh, mét dau ge‘m vat nang
khoi lwgng m = 0,5 kg. Ban dau kéo vat theo phuong thang dirng khdi vi tri cdn bang 5 cm r6i budng nhe cho dao

dong. Trong qua trinh dao dong vat luoén chiu tac dung ctia luc can c6 do 16n béng & trong lyc tac dung lén vat. Coi

bién d6 cua vat giam déu trong timg chu ky, 14y g = 10 m/s%. S6 1an vat qua vi tri c6 d6 16n 1i d6 bang 2cm ké tir khi
tha vat dén khi n6 dimg han 1a
A. 25. B. 50. C. 200. D. 100.
GIAI :
+ Fc = 0,05N
+ D9 giam bién d6 trong 1 chu ky : AA = 4Fc/k = 0,002m = 0,2cm
+ S6 chu ky con lic thuc hién duge : N = A/AA = 25
+|X|=2=>x=+2cm=>
Trong 1 chu ky c6 4 lan vat qua VT ¢6 |x| =2 =>4N = 100 lan
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CH UDE VI. DE THI DAI HOC + CAO DANG CAC NAM TRUOC:
Cau 1(CP 2007): Mot vat nho dao dong diéu hoa co bién do A, chu ki dao dong T, ¢ thoi diém ban dau t, = 0 vat
dang & vi tri bién. Quing dudng ma vat di dugc tir thoi diém ban dau dén thoi diém t = T/4 la

AA2. B. 2A. C. A4 D. A
Céu 2(CP 2007): Khi dua mot con lic don 1én cao theo phuong thing ding (coi chiéu dai cua con lic khong d6i) thi
tan s6 dao dong diéu hoa cua nd s&

A. giam vi gia tdc trong truong giam theo do cao.

B. ting vi chu ky dao dong diéu hoa ctia né giam.

C. tang vi tAn s dao dong didu hoa cta né ti 18 nghich voi gia tdc trong trudng.

D. khéng dbi vi chu ky dao dong didu hoa ciia n6 khong phu thude vao gia tbe trong trudng
Cau 3(CP 2007): Phat biéu nao sau day 14 sai khi néi vé dao dong co hoc?

A. Hién tugng cong huong (su cong huong) xdy ra khi tan s6 clia ngoai luc didu hoa bing tin sb dao dong

riéng cia hé.

B. Bién d6 dao dong cudng birc ciia mot hé co hoc khi xdy ra hién tugng cong hudng (su cong huong) khong

phu thudc vao lyc can cia moi truong.

C. Tan s6 dao ddng cudng birc cuia mot hé co hoc béng tan s cua ngoai luc diéu hoa tac dung 1én hé éy.

D. Tén sb dao dong tu do ciia mot hé co hoc 1a tan s dao dong riéng cuia hé éy.
Céu 4(CP 2007): Mot con lic 16 xo gém vat ¢ khéi luong m va 16 xo ¢6 do cirng k khong ddi, dao dong diéu hoa.
Néu khéi lwong m = 200 g thi chu ki dao dong ctia con lic 13 2 s. Dé chu ki con Iic 13 1 s thi khéi lwong m bang

A. 200 g. B. 100 g. C.50g¢. D. 800 g.
Cau 5(CD 2007): Mot con lic don gdm soi day c6 khdi luong khong dang ké, Kkhong dan, c6 chiéu dai | va Vlen bi
nho c6 khdi lwong m. Kich thich cho con lic dao dong didu hoa & noi c6 gia toc trong truong g. Néu chon méc thé
ning tai vi tri cAn bang cta vién bi thi thé ning cua con lic nay & li d6 goc a c6 biéu thirc 1a

A. mgl(1-cosa). B.mg | (1 - sina). C.mg | (3 - 2cosa). D. mg ! (1 + cosa).
Cau 6(CD 2007): Tai mét noi, chu ki dao dong diéu hoa ctia mét con lic don 13 2,0 s. Sau khi tang chiéu dai cua con
lic thém 21 cm thi chu ki dao dong diéu hoa cta noé 1a 2,2 s. Chiéu dai ban dau cta con lic nay la

A. 101 cm. B. 99 cm. C.98 cm. D. 100 cm.
Cau 7(PH — 2007): Khi xay ra hién twong cong hudng co thi vét tiép tuc dao dong
A. v6i tin s bang tan s dao dong riéng. B. ma khoéng chiu ngoai luc tac dung.
C. vdi tan s6 16n hon tan s dao dong riéng. D. véi tan s6 nho hon tan s6 dao dong riéng.

Cau 8(PH — 2007): M6t con lic don duoc treo & tran mot thang may. Khi thang may dung yén, con lic dao dong diéu
hoa véi chu ki T. Khi thang may di 1én thing dung, cham dan déu voi gia téc co do 16n bang mot nira gia tdc trong
truong tai noi dit thang may thi con lic dao dong diéu hoa véi chu ki T’ bang

A. 2T. B. T\2 C.T/2 . D.TA2 .
Cau 9(PH — 2007): Mot vat nhé thuc hién dao dong diéu hoa theo phuwong trinh  x = 10sin(4xt + 1/2)(cm) vdéi t tinh
bang gidy. Pong ning cta vat d6 bién thién voi chu ki bang

A. 1,00s. B. 1,50s. C.0,50s. D. 0,25 s.
Cau 10(PH — 2007): Nhan dinh nao sau day sai khi néi vé dao dong co hoc tit dan?

A. Dao dong tit dan c6 dong nang giam dan con thé nang bién thién diéu hoa.

B. Dao dong tit dan 1a dao dong c6 bién do giam dan theo thoi gian.

C. Lyc ma sat cang 16n thi dao dong tit cang nhanh.

D. Trong dao dong tit dan, co nang giam dan theo thoi gian.
Cau 11(PH — 2007): Dé khao sat giao thoa séng co, nguoi ta b tri trén mit nwdc nim ngang hai ngudn két hop S1 va
S2. Hai nguon nay dao dong diéu hoa theo phuong thing dtng, cung pha. Xem bién d6 song khong thay ddi trong qua
trinh truyén song. Cac diém thudc mit nude va nam trén dudng trung truc cla doan S1S2 s&

A. dao dong voi bién do cuc dai. B. dao dong vdi bién d6 cuc tiéu.

C. khong dao dong. D. dao dong vai bién do béng ntra bién do cuc dai.
Cau 12(PH — 2007): Mot con lic 10 xo gdm vat c6 khbi luong m va 10 xo ¢6 d cimg k, dao dong diéu hoa. Néu ting
d6 cung k 1én 2 1an va giam khdi luong m di 8 1an thi tan sé dao dong cia vat s&

A. ting 2 lan. B. giam 2 lan. C.giam4 lan. D. ting 4 lan.
Cau 13(CD 2008): Mot con lic 10 xo gdm vién bi nh6 c6 khoi  lvong m va 16 xo khéi luong khong dang ké co do cliing
k, dao dong diéu hoa theo phuong thang dimg tai noi c6 gia tdc roi tu do 1a g. Khi vién bi ¢ vi tri cn bang, 16 xo dan
mot doan Al . Chu ky dao dong diéu hoa cia con lic nay la

A2m\(g/Al) B. 2m\(Al/g) C. (12n)N(m/ k) D. (1/2m)V(k/ m) .
Cau 14(CD 2008): Cho hai dao dong diéu hoa ciing phuong c6 phuong trinh dao dong lan Iuot 13 x, = 3V3sin(5mt +
1/2)(cm) va x, = 3\3sin(5xt - 7/2)(cm). Bién d6 dao dong téng hop cua hai dao dong trén bang

A.0cm. B. 3cm. C. 63cm. D.33 cm.
Céu 15(CD 2008): Mot con lic 10 xo gdm vién bi nho khéi lwong m va 10 xo kh01 luong khong dang ké c6 do cimg
10 N/m. Con lic dao dong cudng birc dudi tac dung ctia ngoai lyc tudn hoan cé tan s goc wr . Biét bién do cua ngoai
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luc tuan hoan khong thay d6i. Khi thay d6i o thi bién d dao ddng ctia vién bi thay doi va khi wg = 10 rad/s thi bién
d6 dao dong cua vién bi dat gia tri cuc dai. Khéi luwong m cia vién bi béng
A. 40 gam. B. 10 gam. C. 120 gam. D. 100 gam.
Céu 16(CD 2008): Khi noi vé mot hé dao dong cudng buc ¢ giai doan 6 6n dinh, phat biéu nao dudi day la sai?
A. Tan s0 cua h¢ dao dong cudng birc béng tin so clia ngoai lyc cudng birc.
B. Tan s cua hé dao dong cudng birc ludn bang tan sb dao dong riéng cua hé.
C. Bién d¢ cua hé dao dong cudng birc phu thudc vao tan sb cta ngoai luc cudng birc.
D. Bién d6 cta h¢ dao dong cudng buc phu thudc bién do cia ngoai lyc cudng buc.
Cau 17(CD 2008): Mot vat dao dong diéu hoa doc theo truc Ox véi phuong trinh x = Asinwt. Néu chon géc toa d6 O
tai vi tri can b@“mg cua vat thi géc thoi gian t = 0 1a ltc vat
A. & vi tri li d cuc dai thudc phan duong cia truc Ox.  B. qua vi trf cAn bing O ngugc chiéu dwong cua truc Ox.
C. & vi tri li @0 cuc dai thudc phﬁn am cua truc Ox. D. qua vi tri can bﬁng O theo chiéu duong cua truc Ox.
Céu 18(CP 2008): Chit diém co6 khdi luong my =50 gam dao dong diéu hoa quanh vi trf cAn béng cua nd véi phuong
trinh dao dong x; = sin(5xt + 7/6 ) (cm). Chit diém c6 khdi lugng m, = 100 gam dao dong diéu hoa quanh vi tri can
bang cua n6 voi phuong trinh dao dong x, = Ssin(nt — n/6 )(cm). Ti s6 co ning trong qua trinh dao dong diéu hoa cua
chit diém m; so voi chat diém m, bang
A 1/2. B. 2. C. 1 D. 1/5.
Cau 19(CP 2008): Mot vat dao dong diéu hoa doc theo truc Ox, quanh vi tri can bang O v&i bién d6 A va chu ky T
Trong khoang thoi gian T/4, quing dudng 16n nhat ma vat c6 thé di duoc la
A A B. 3A/2. C. A\3. D. A\2.
Cau 20(PH — 2008): Co ndng cua mot vat dao dong diéu hoa
A. bién thién tuan hoan theo thoi gian véi chu ky bang mot nira chu ky dao dong cua vat.
B. tang gip d6i khi bién do dao dong cua vat tang gap doi.
C. bang dong ning cua vat khi vt ti vi tri cAn bang.
D. bién thién tudn hoan theo thoi gian v6i chu ky bang chu ky dao dong cua vat.
Cau 21(PH — 2008): Mét con lic 16 xo treo thang ding. Kich thich cho con lic dao dong diéu hoa theo phuong thing
dtng. Chu ki va bién d6 dao dong ctia con lic 14n luot 14 0,4 s va 8 cm. Chon truc x’x théng dirng chiéu duong hudng
xuéng, géc toa d0 tai vi tri can br:ing, géc thoi gian t = 0 khi vat qua vi tri can béng theo chiéu duong. Léy gia tc roi
tu do g = 10 m/s? va n° = 10. Thoi gian ngin nhat ké tir khi t = 0 dén khi lyc dan hoi cta 16 xo ¢6 do 16n cuc tiéu la
A. 4/15s. B. 7/30s. C.3/10s D. 1/30s.
Céau 22(bH — 2008): Cho hai dao dong diéu hoa cung phuong, cung tan sb, cing bién d6 va c6 cac pha ban dau 1a n/3
va -m/6. Pha ban dau ciia dao dong téng hop hai dao dong trén bang
A -7/2 B.. /4 C.. /6 D. n/12.
Céau 23(PH — 2008): Mot vat dao dong diéu hoa c6 chu ki 1a T. Néu chon géc thoi gian t = 0 Iuc vat qua vi tri can
béng, thi trong nira chu ki dAu tién, van tdc cua vat bang khong & thoi diém
A.t=TI/6 B.t=T/4 C.t=T/8 D.t=T/2

Cau 24(PH — 2008): Mot chat diém dao dong diéu hoa theo phuong trinh X = 3sin (5nt + %j (x tinh bang cm va t

tinh bang gidy). Trong mot gidy dau tién tir thoi diém t=0, chat diém di qua vi tri ¢6 i d6 x=+lcm

A. 7 lan. B. 6 lan. C. 4lan D. 5 lan.
Cau 25(PH_— 2008): Phat biéu niao sau day la sai khi ndi vé dao dong ciia con lic don (bo qua luc can ciia moi
trudng)?

A. Khi vat ndng & vi tri bién, co ning ctia con lic bang thé ning cta no.

B. Chuyén dong ciia con lac tir vi tri bién vé vi tri can bang 1a nhanh dan.

C. Khi vat nang di qua vi tri can bfmg, thi trong lyc tdc dung Ién no can bz"mg voi luc cang cua day.

D. Véi dao dong nho thi dao dong ciia con lic 1a dao dong diéu hoa.
Cau 26(PH — 2008): Mot con lic 10 xo gdm 16 xo c6 dd cirng 20 N/m va vién bi ¢6 khdi lugng 0,2 kg dao dong diéu
hoa. Tai thoi didm t, van téc va gia toc clia vién bi lan luot 1a 20 cm/s va 2+/3 m/s% Bién do dao dong ciia vién bi la

A. 16cm. B.4cm. C. 4\/§cm. D. 10\/5 cm.
Cau 27(CP 2009): Khi néi vé ning lwong ctia mot vat dao dong diéu hoa, phat biéu nio sau day la ding?

A. Ctr mdi chu ki dao dong ctia vat, co bon thoi diém thé ning bang dong ning.

B. Thé nang cua vat dat cuc dai khi vat & vi tri can bé'mg.

C. bong nang cta vat dat cyc dai khi vat ¢ vi tri bién.

D. Thé ning va dong ning clia vt bién thién ciing tin s véi tan sb cua li do.
Cau 28(CP 2009): Phat bicu nao sau diy la dung khi néi vé dao dong tit dan?

A. Dao dong tit dan c6 bién do giam din theo thoi gian.

B. Co ning ctia vat dao dong tit dan khong doi theo thoi gian.

C. Luc can mdi truong tac dung 1én vat ludn sinh cong duong.

D. Dao dong tat dan 1a dao dong chi chiu tac dung cta ndi lyc.
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Cau 29(CP 2009): Khi no6i vé mdt vat dao dong diéu hoa c6 bién dd A va chu ki T, vdi moc thoi gian (t = 0) la luc vat
O vi tri bién, phat biéu ndo sau day la sai?
A. Sau thoi gian T/8, vét di dugc quang duong bang 0,5 A.  B. Sau thoi gian T/2, vat di dugc quang duong bang 2 A.
C. Sau thoi gian T/4, vat di duoc quang duong bang A. D. Sau thoi gian T, vat di duoc quang dudng bang 4A.
Céau 30(CP 2009): Tai noi cb gia tde trong truong la 9,8 m/s®, mot con lac don dao dong diéu hoa véi bién do goc 6°.
Biét khdi lwong vat nho cua con lic 1a 90 g va chiéu dai day treo 13 1m. Chon mdc thé ning tai vi tri can bang, co ning
clia con lic xap xi bang

A. 6,8.10°J. B.3,8.10°J. C.5,8.10°J. D. 4,8.10°J.
Cau 31(CP 2009): Mot chit diém dao dong diéu hoa c6 phuong trinh vén tée 13 v = 4ncos2nt (cnv/s). Goc toa do & vi
tri can béng. Méc thoi gian dugc chon vao luc chét diém c6 li do va van tdc la:

A.x=2cm,v=0. B.x=0,v=4rcm/s C.x=-2cm,v=0 D.x=0, v=-4x cm/s.
Céau 32(CP 2009): Mot cat dao dong diéu hoa doc theo truc toa dd nim ngang Ox véi chu ki T, vi tri can bé“mg va moc
thé nang & géc toa d9. Tinh tur Iuc vat c6 1i d6 duong I6n nhat, thoi diém dau tién ma dong ning va thé nang cua vat
bang nhau 1a A. T/4. B. T/8. C.T/12 D..T/6
Cau 33(CP 2009): Mot con lic 16 xo (d6 ctng cia 16 xo 1a 50 N/m) dao dong diéu hoa theo phuong ngang. Ctr sau
0,05 s thi vat nang cia con lic lai cach vi tri can bﬁng mot khoang nhu cil. Léy 7? = 10. Khbi luong vat nang cla con
lic bang A.250 g, B. 100 g C.25g. D. 50 g.
Céau 34(CP 2009): Tai noi cb gia tde trong truong g, mot con lic don dao dong diéu hoa v&i bién do gdc al. Biét khoi
lurong vat nhé cia con lic 1a m, chiéu dai daytreola 7, méc thé nang 6 vi tri can béng. Co nang cta con lic 1a

A %mgmé. B. mglof C. %mgmé. D. 2mg/aL; .

Cau 35(CD 2009): Mot con lic 10 xo dang dao dong didu hoa theo phuong ngang voi bién do «/E cm. Vit nho cua

con lic ¢ khéi lwong 100 g, 16 xo ¢6 d6 cirng 100 N/m. Khi vat nhé c6 van tbe 10410 cm/s thi gia tdc ciia n6 c6 do
16n 1a A. 4 m/s? B. 10 m/s’. C.2m/s%.  D.5m/s.

Cau 36(CP 2009): Mot chat diém dao dong diéu hoa trén truc Ox ¢ phuong trinh X = 8cos(nt + %) (x tinh bang

cm, t tinh bang s) thi

A. ltuc t = 0 chit diém chuyén dong theo chidu am cta truc Ox. B. chit diém chuyén dong trén doan thing dai 8 cm.

C. chu ki dao dong 1a 4s. D. van tdc cua chit diém tai vi tri can béng la 8 cm/s.
Cau 37(CD 2009): Mot con lic 10 xo treo thing dung dao dong didu hoa véi chu ki 0,4 s. Khi vat & vi tri can bang, 10
xo0 dai 44 cm. Lay g = n° (m/s?). Chiéu dai ty nhién cua 10 xo 1a

A. 36cm. B. 40cm. C. 42cm. D. 38cm.
Cau 38(PH - 2009): Mot con lic 16 xo dao dong diéu hoa. Biét 10 xo c6 dd cing 36 N/m va vt nho c6 khdi luong
100g. Ly 7 = 10. Bong ning cia con lic bién thién theo thoi gian véi tan sb.

A. 6 Hz. B. 3 Hz. C.12 Hz. D.1Hz.
Cau 39(PH - 2009): Tai mot noi trén mat dat, mot con lic don dao dong diéu hoa. Trong khoang thoi gian At, con lac
thyc hién 60 dao dong toan phan; thay doi chidu dai con lic mot doan 44 cm thi ciing trong khoang thoi gian At dy, né
thyc hién 50 dao dong toan phan. Chiéu dai ban dau cta con lic 1a

A. 144 cm. B. 60 cm. C.80cm. D. 100 cm.
Cau 40(PH - 2009): Chuyén dong ctia mdt vat 1a tong hop cia hai dao dong diéu hoa cting phuwong. Hai dao dong nay

X 3 .
c¢6 phuong trinh lan luot 1a X, = 4cos(10t + %) (cm) va X, =3cos(10t — In) (cm). D0 16n van toc cua vat & vi tri

can bang la
A. 100 cm/s. B. 50 cm/s. C. 80 cms. D. 10 cm/s.
Ciau 41(PH - 2009): Mot con lic 10 xo ¢6 khbi luong vat nhé 1a 50 g. Con lic dao dong diéu hoa theo mot truc cb
dinh nim ngang v&i phuong trinh x = Acosot. Clr sau nhirng khoang thoi gian 0,05 s thi dong niang va thé ning cua
vt lai bang nhau. Liy n? =10. L0 xo ciia con lic c6 do clng bang
A. 50 N/m. B. 100 N/m. C. 25 N/m. D. 200 N/m.
Cau 42(PH - 2009): Mot vat dao dong diéu hoa cé phuong trinh x = Acos(ot + ¢). Goi v va a lan luot 1a van tc va
gia toc cua vat. Hé thirc diing 1 :
2 2 2 2 2 2 2 2
A.V—4+a—2:A2. B.V—2+a—2:A2 C.V—2+a—4:A2. D.w—2+a—4:A2.
O o o o o o AR
Cau 43(PH - 2009): Khi ndi vé dao dong cudng birc, phat biéu nio sau day 1a dung?
A. Dao dong ctia con lic dong hd 1a dao dong cudng birc.
B. Bién d¢ ctia dao dong cudng burc 1a bién do cua lyc cudng buc.
C. Dao dong cudng birc ¢6 bién d6 khong doi va co tan sd bang tan so ciia lyc cudng birc.
D. Dao ddng cudng birc c6 tan s6 nho hon tan sb cia luc cudng birc.
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Cau 44(PH - 2009): Mot vat dao dong diéu hoa theo mot truc ¢6 dinh (moc thé nang & vi tri can bang) thi

A. dong nang cua vat cuc dai khi gia tdc cua vat ¢ do 16n cuc dai.

B. khi vat di tir vi tri can béng ra bién, van toc va gia tdc cua vat ludn cung dau.

C. khi & vi tri can bang, thé ning ciia vt bang co ning.

D. thé nang cua vat cuc dai khi vat ¢ vi tri bién.
Cau 45(PH - 2009): Mot vat dao dong didu hoa c6 d6 16n van tde cuc dai 1a 31,4 c/s. Ly 7 = 3,14 . Téc d6 trung
binh cua vat trong mot chu ki dao dong la

A. 20 cm/s B. 10 cm/s C.0. D. 15 cm/s.
Cau 46(bH - 2009) Mot con lic 10 xo0 gom 10 xo nhe va vat nhé dao dong diéu hoa theo phuong ngang voi tan sb goc
10 rad/s. Biét rang khi dong ning va thé nang (mdc & vi tri cAn bang ctia vat) bang nhau thi van tdc cta vét c6 do 16n
bang 0,6 m/s. Bién do dao dong cua con lic 1a

A.6cm B. Gxﬁcm C.12cm D. 12x/§cm
Cau 47(PH - 2009): Tai noi €0 gia tde trong truong 9,8 m/s, mdt con lic don va mot con lic 160 xo ndm ngang dao
dong diéu hoa véi cung tan s6. Biét con lic don c6 chiéu dai 49 cm va 10 xo ¢6 do cirmg 10 N/m. Khéi lugng vat nho
ctia con lic 16 xo 1a

A. 0,125 kg B. 0,750 kg C. 0,500 kg D. 0,250 kg
Cau 48(CP - 2010): Tai mot noi trén mit dat, con lic don c6 chiéu dai ¢ dang dao dong diéu hoa voi chu ki 2 s. Khi
tang chiéu dai cua con lic thém 21 cm thi chu ki dao dong diéu hoa cua no 1a 2,2 s. Chidu dai ¢ bang

A.2m. B.1m. C.25m. D.15m.
Cau 49(CP - 2010): Mot con lic 10 xo gdm vién bi nhé va 10 xo nhe c6 do ctirng 100 N/m, dao dong diéu hoa véi bién
d6 0,1 m. Mdc thé ning & vi tri can bang. Khi vién bi cach vi tri cin bang 6 cm thi dong ning ciia con lic bang

A. 0,64 ). B. 3,2 mJ. C.6,4mJ. D. 0,32 J.
Cau 50(CP - 2010): Khi mét vat dao dong diéu hoa thi

A. luc kéo vé tac dung 1én vat ¢6 d6 1on cuc dai khi vat & vi tri can bé“mg.

B. gia tdc cuia vat co do 1on cuc dai khi vat & vi tri can bé“mg.

C. luc kéo vé tac dung 1én vat ¢6 d6 1on ti 1€ vai binh phuong bién do.

D. van toc clia vat c6 do 16n cyc dai khi vat ¢ vi tri can bang.
Cau 51(CP - 2010): Mot vat dao dong diéu hoa véi bién do 6 cm. Mbc thé ning & vi tri cAn bang. Khi vat c6 dong

.3 . :
nang bang Z lan co nang thi vat cach vi tri can bang mot doan.

A.6cm. B. 4,5 cm. C.4cm. D.3cm.

Cau 52(CP - 2010): Treo con lic don vao tran mot 6to tai noi c6 gia tde trong truong g =9,8 m/s? Khi 6t6 dimg yén
thi chu ki dao dong diéu hoa cua con lic 1a 2 s. Néu 6to chuyen dong thing nhanh din déu trén dudng ndm ngang véi
gia tc 2 my/s? thi chu ki dao dong diéu hoa cua con lic xAp xi bing

A. 2,02 s. B.1,82s. C.1,98s. D. 2,00 s.
Cau 53(CP - 2010): Mot vat dao dong diéu hoa voi chu ki T. Chon gdc thoi gian 13 luc vat qua vi tri cdn bang, van
toc ctia vat bang 0 1an dau tién ¢ thoi diém

A.T/2. B. T/8. C..T/6 D. T/4.
Cau 54(CP - 2010): Chuyén dong ctia mot vat la tong hop cta hai dao dong diéu hoa cing phuong. Hai dao dong

nay c6 phuong trinh 1an luot 13 x; = 3cos10t (cm) va x, =4sin(10t + %) (cm). Gia toc cua vat c¢6 do 16n cuc dai bang

A7 /s, B. 1 m/s. C.0,7 m/s’. D. 5 m/s’.
Cau 55(CP - 2010): Mot con lic 10 xo dao dong déu hoa véi tan sd 2f, . Pong nang cua con lic bién thién tuan hoan
theo thoi gian voi tan s6 f, bang
A 2f. B. f./2. C. f,. D. 4f,.
Cau 56(CP - 2010): Mot con lic 16 xo gdm mét vat nho va 10 xo nhe c6 d6 cirng 100 N/m. Con lic dao dong déu hoa
theo phuwong ngang véi phuwong trinh X = Acos(Wt +@). Méc thé ning tai vi tri can bang. Khoang thoi gian giita hai
1an lién tiép con lic c6 dong ning bang thé ning 1a 0,1 s. Lay n* =10. Khéi luong vat nho bang
A. 400 g. B.40g. C.200g. D.100g. i i
Cau 57(CD - 20‘10): Mot vat d’ao dong déu hoa ’dQC theo truc Ox. Moc thé nang & vi tri can bang. O thdi diém do 16n
van toc cua vat bang 50% van toc cuc dai thi ti sO gitta dong ndng va co nang cua vt la
A.3/4 B. 1/4 - C.43 D.1/2 )
Cau 58(CP - 2010): Mot con lac vat li la mot vat ran ¢ khoi lugng m = 4 kg dao dong di€u hoa vai chu ki T=0,5s.
Khoang cach tur trong tdm cua vat dén tryc quay ciia n6 1a d = 20 cm. Liy g = 10 m/s® va n°=10. Momen quén tinh cua
vat doi voi truc quay la
A. 0,05 kg.m°. B. 0,5 kg.m?. C. 0,025 kg.m?. D. 0,64 kg.m%
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Cau 59(PH - 2010): Tai noi co gia tdc trong truong g, mot con lic don dao dong diéu hoa voi bién d6 goc ap nho.
Lay mdc thé ning & vi tri cdn bang. Khi con lic chuyén dong nhanh dan theo chiéu duong dén vi tri c6 dong ning
bang thé ning thi li d6 goc o clia con lic bang

G Y % %

Cau 60(PH — 2010): Mot chat diém dao dong didu hoa voi chu ki T. Trong khoang thoi gian ngén nhét khi di tir vi tri

A

. . . -A ¢ .
biéncolidox=Adénvitrix = 7 , chat diém c6 toc do trung binh la

A A A 4A
i) B 2A c. A p. 24
T 2T 2T T )
Céu 61(PH - 2010): M6t con lac 10 xo dao déng diéu hoa va&i chu ki T va bién d6 5 cm. Biét trong mét chu ki,
khoang thoi gian dé vat nho cua con lic c6 d6 16n gia téc khong vuot qua 100 cn/s? 1a § Lay n°=10. Tan sb dao
dong cua vat 1a
A. 4 Hz. B. 3 Hz. C.2Hz. D.1Hz.
Céau 62(PH - 2010): Dao dong tong hop cua hai dao dong diéu hoa cung phuong, cung tan so6 ¢6 phuong trinh 1i d6

5 . .
X = 3cos(rt —?ﬁ) (cm). Biét dao dong thir nhat c6 phuong trinh 1i d6 X, =5cos(zt + %) (cm). Dao dong thir hai

¢6 phuong trinh li d6 la
A. X, =8cos(rt +%) (cm). B. X, =2cos(xzt +%) (cm).
C. X, = 2cos(rt —5?7[) (cm). D. X, =8cos(zt —5{) (cm).

Cau 63(PH — 2010): Mot con lic 16 xo gdm vat nhé khdi lwong 0,02 kg va 10 xo ¢6 dd cirng 1 N/m. VAt nho duoc dit
trén gia do ¢ dinh ndm ngang doc theo truc 10 xo. Hé s6 ma sat truot giira gia 40 va vat nho la 0,1. Ban dau giir vat &
vi trf 16 x0 bi nén 10 cm roi budng nhe dé con lac dao dong tat dan. Léy g=10 m/s%. Téc d6 16n nhat vat nho dat dugc
trong qua trinh dao dong la

A 10\/% cmys. B. 20\/6 cmi/s. C. 40«/5 cm/s. D. 40\/§ cm/s.
Cau 64(PH - 2010): Luc kéo vé tac dung 1én mét chit diém dao dong didu hoa c6 do 1on
A. ti 1€ v6i @6 16n cia li d6 va luén hudng v& vi trf can br:ing. B. ti 1€ voi binh phuong bién do.
C. khong ddi nhung huéng thay di. D. va huéng khong doi.
Cau 65(PH — 2010): Mot vat dao dong tit dan co cac dai lwong giam lién tuc theo thoi gian 1a
A. bién d6 va gia tbc  B. li d6 va toc do C. bién d6 va nang luong  D. bién do va toc do

Cau 66(PH — 2010): Mot con liac don c6 chidu dai day treo 50 cm va vat nho c6 khdi lugng 0,01 kg mang dién tich q
= +5.10°C duoc coi 1a dién tich diém. Con lic dao dong didu hoa trong dién truong déu ma vecto cuong do dién
truong c6 d6 1on E = 10°V/m va hudng thing ding xudng dudi. Liy g = 10 m/s?, © = 3,14. Chu ki dao dong diéu hoa
ctia con lic la
A.0,58s B.1,40s C.1,15s D.1,99s

Cau 67. (Pé PH — CP 2010)Vat nho ciia mdt con lic 10 xo dao dong diéu hoa theo phuong ngang, mdc thé nang tai vi
tri can bang. Khi gia toc ciia vat co do 16n bang mot nira do 1on gia tc cuc dai thi ti s6 gitta dong ning va thé ning cua
vat la

A l B. 3. C. 2 D. %

2
Cau 68(Pé PH — CP 2011): Mot chat diém dao dong diéu hoa trén truc Ox. Khi chéat diém di qua vi tri cAn bang thi
tbc d6 clia no 1a 20 cny/s. Khi chit didm c6 téc do 1a 10 cmy/s thi gia tée cta né c6 do 16m 1a 40+/3 cm/s%. Bién d¢ dao
dong cua chat diém la
A.5cm. B. 4 cm. C.10 cm. D.8cm.
Vo =@A=20cm/s

HD: Pap an A

2 2
(wA)’ :(3) +v? — 207 :[%j +10*> > w=4rad /s > A=5cm
@ w

. o 5 2 .
Cau 69(bé PH — CD 2011): Mot chat diém dao dong diéu hoa theo phuong trinh x = 4C05?ﬁt (x tinh bang cm; t
tinh bang s). Ké tir t = 0, chat diém di qua vi tri ¢6 1i d6 x = -2 cm 1an thir 2011 tai thoi diém
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A. 3015s. B. 6030 s. C. 3016 s. D. 6031 s.
HD: T =3s. Mot chu ki ¢6 2 1dn qua 1i 46 -2cm. 2011=2010+1—>t =1050T + At
2
Tir dudng tron At :g:%—l—n 1050.3+1= 3016 Pép 4n C
w
3

Cau 70(pé PH — CP 2011): Mot chét diém dao dong diéu hoa trén truc Ox véi bién d% 10 cm, chu ki 2 s. Méc thé
nang & vi tri can bang. Toc d trung binh cta chat diém trong khoang thoi gian ngan nhat khi chat diém di tur vi tri co

dong nang bang 3 lan thé nang dén vi tri c6 dong nang bang 3 lan thé nang la

A. 26,12 cm/s. B. 7,32 cm/s. C. 14,64 cml/s. D. 21,96 cm/s.
HD:
A J3-1)A
Wd:WV —)XZiE tmin_))q:@_)xzzé Q
G /2 2 s tdth = + =21,96cm/s po oy
W :—W X= +— tmin:g:”_:ls
3 w T 6

Cau 71 (Pé PH — CP 2011): Mot con lic don duoc treo vao tran mot thang may. Khi thang may chuyén dong thing
dimg di [én nhanh din déu véi gia tde co d6 16n a thi chu ki dao dong diéu hoa cua con lic 14 2,52 s. Khi thang may
chuyén dong thing dimg di 1én cham dan déu vdi gia toc cling c6 do 16n a thi chu ki dao dong didu hoa cua con lic 1a
3,15 s. Khi thang may ding yén thi chu ki dao dong diéu hoa cia con lic la

A. 2,96s. B. 2,84 s. C.2,61s. D. 2,78s.
HD:
2 2
T =2 [ T} _9-a (252 zig
° =g T,) g+a (315 41
2
T1—27Z' = T_O ZHZS_O_)TOZ 5—0-2,5222,785 DapanD
g+a T, g 41 41
T,=2x !
g-a
1 1 g+a 1 1 g-a 1 1 1l g 1
R R s T e e
1 T 2 T 1 2 T
>T=- T y2 T : T= LT V2 _ 2523152 = 2,7828744575=2,78s Dap an D

24T Jr2+17 252 43,15

Cau 72(Pé PH — CP 2011): Dao dong ciia mot chat diém c6 khoi lugng 100 g 1a tf)ng hop ctia hai dao dong diéu hoa
cung phuong, c6 phuong trinh li d§ lan lugt 1a x; = 5c0510t va X, = 10c0s10t (X1 VA X, tinh bang cm, t tinh bang s).
Mdc thé ning & vi tri can bang. Co ning clia chat diém bang

A. 0,1125J. B. 225 J. C.112,5J. D. 0,225 .

HD: A=5+10=15cm =W =%ma)2A2 =%.0,1.102.0,152 =0,1125J Pép an A

Cau 73(Pé PH — CP 2011): Mot con lic 10 xo dit trén mdt phang nam ngang gdm 10 xo nhe c6 mot dau ¢ dinh, dau
kia gén v6i vt nhd my. Ban dau gili vit m; tai vi tri ma 10 xo bi nén 8 cm, dat vat nhé m; (co khdi luong béng khdi
luong vat my) trén mit phing nim ngang va sat véi vat my. Budng nhe dé hai vat bat dau chuyén dong theo phuong
cia truc 10 xo. Bé qua moi ma sat. O thoi diém 10 xo c6 chiéu dai cuc dai lan dau tién thi khoang cach giira hai vat m;
vam, la

A. 4,6 cm. B. 2,3 cm. C.5,7cm. D. 3,2 cm.

. 1 fk
HD: Van toc my, m, tai VTCB: V:f —X.
m
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. . \ .1 1 fm X
Tu VTCB m, chuyén dong thang déu. Bién d ciia m; bang E kA® = E mv: — A= EV =—

2
T 1 [k 1 m X T 1
L=v——A=—— f—x.—zn /———: L~ |x=3,2cm PapanD
4 2\m 4 k 2 (Z\E «Ej P

Cau 74 (Bé DPH —2011) : M(}t chﬁit diém dao dong dié}l h(‘)g trén tryc Ox. Trong thoi gian 31,4 s ghét diém thuc hién
duogc 100 dao dong toan phan. Goc thoi gian la lic chat diém di qua vi tri c6 li @6 2 cm theo chiéu am voi toc do 1a

40\/§ cn/s. Lay 7 = 3,14. Phuong trinh dao dong cta chét diém 1a

A. X =6c0s(20t —g) (cm) B. x =4cos(20t + g) (cm)
C. x =4cos(20t —g) (cm) D. X =6c0s(20t + g) (cm)

Tzls—>a)=20rad/s
10

HD: . Pha ban d4u duong . Pap 4n B

2
A2 :x2+(1j ~16 - A= 4cm
(0]

Cau 75 (Pé PH — 2011): Mot con lic don dang dao dong diéu hoa vai bién d6 goc a tai noi cb gia tde trong trudng
la g. Biét lyc cang day 16n nhat bang 1,02 1an lyc cang day nho nhat. Gia tri cua o la
A 33 B. 6,6° C.5,6° D. 9,6°

T =mg(3cosa—2cosa,)
HD: 1T, 3-2c0sq,
T, cosa,

min

Pap an B

=1,02 > o, = 6,6°

Cau 76: Mot vat nho ¢ khdi lugng 500 g dao dong diéu hoa dudi tac dung ciia mot luc kéo vé c6 biéu thiuc F = -
0,8cos 4t (N). Dao dong cua vat c¢6 bién do 1a
A.6cm B. 12 cm C.8cm D.10cm

[k
HD.’ w = — => k = 8N/m. thmax = k.A => A = O,lm = 1OCm.
m
Cau 77 (Pé PH — 2012): Hai dao dong clng phuong lan luot c6 phuong trinh x; = A cos(rzt + %) (cm) va x, =

6cos(zt — %) (cm). Dao déng tong hop cua hai dao dong nay c6 phuong trinh X = Acos(zzt + ¢) (cm). Thay doi A,
cho dén khi bién d6 A dat gia tri cuc tiéu thi
A q):—%rad. B. ¢ =rrad. g.go:—%rad. D. ¢ =0rad.
HD: + Biéu dién gian d0 Fressnen
AL A A sin(OézA) _ sin 690
sin(OA,A)  sin(OAA,) sin(OAA,) sin(OAA,)
A cye tidu khi SiN(OAA,) =1 => OAA, = /2= AOA

=> gbc (AOX) = n/3.
Pha am =>Pap an C

L 2o

A

Cau 78 (Pé PH -2012): Mot con lic 16 xo0 gém 10 xo nhe c6 d6 cung 100 N/m va vat nho khéi luong m. Con lic dao
X . . . T .
dong diéu hoa theo phuong ngang vai chu ki T. Biét ¢ thoi diém t vat c¢o li d0 Scm, ¢ thoi diém t+ Z vat c6 toc do

50cm/s. Gid tri cia m bang

A. 0,5 kg B. 1,2 kg C.0,8 kg D.1,0 kg

Giai 1: Hai vi tri cAch nhau T/4 => Hai vi tri 1éch pha nhau goc n/2 K | X
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X v v k .
Theo duong tron luong giac: —=—=o0=— = 10w = \/: =>m=1,0kg
A oA X m
Giai 2:
. T
+ Goi phuong trinh li d0 la: x = Acos Wt — phuong trinh vén toc: V= wACOS(wt + E)

tai..t: Acoswt =5

+ Bai ra cho biét: . T T i
tai.t + —:wAcos|w(t +—) +—|==£50
4 4" 2
Acoswt =5 ACOSWE— 5
— T T = vi A, W duong ta suy ra hé thic sau day:
wAcos(wt + 3 + E) =+50 wAcos(wt 4+ 7) = £50
Acosut =5 Acosut =5 1
& —w=10rad /s
—wAcos(wt) =—-50 wAcos(wt) =50

+taco: K =mw? —m :L2 :109 =1kg — chonD

w 10 A

>
o

. T
Gidi 3 : thoi diém t 9t+z goc quay thém la Ap=Z
2

/ 2 g2
O thoi diém t+TZ > x=Asinp=A. % =JA? -5

V2 2

50
lubn co6 A% = x* + — =A?-5%+ — 20=10rad/s => m=k/o?=1kg
@ @

Cau 79 (Pé PH —2012): Mot chit diém dao dong didu hoa véi chu ki T. Goi vrg 13 tbe do trung binh ciia chit diém

£ . £, 3:A N s , o \ T N
trong mdt chu ki, v 1a toc dé tirc thoi cua chat diém. Trong mot chu ki, khoang thoi gian ma v > ZVTB la

T 2T T T
A — B. — C.— D. -
6 3 3 2 | vz
4A 20A 2V v
Gii 1: Vo= =20 7 Yuax [ ; X
T 7 7 4 2
Toc do tirc thoi V 2 ZVTB =>Thoi gian quét ?=> dap an B

Giai 2: Phan tich:

4A 2wA T oA
e ]

. . T T
Do tudng toc do 1a van toc nén: At =2.— = —.

6 3
Tuy nhién do toc d6 1a do 1on ciia van toc nén khoang thoi gian
@A T 2T
tur —7 —> —@A ciing dugc tinh. Vi vay: At = 4.6 = 3

4A 2 2 1
Gi#i3: V= —=-wA="v_v>Zv_ vxZv
Y Y8 4 2
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7 7
4. 4.
= At:_‘?’zz—gzgzﬁ—» chon B
w
T

Céau QO(Bé DH —2012): Mot con lic 16 xo0 dao dong diéu hoa theo phuong ngang voi co ndng dao dong 1a 1 J va luc
dan hoi cuc dai 1a 10 N. Moc thé nang tai vi tri can bang. Goi Q la dau c6 dinh cia 16 xo, khoang thoi gian ngan nhat
gitia 2 lan lién tiép Q chiu tac dung lyc kéo cua 10 xo c6 do lon 5\/§ N1a 0,1 s. Quang duong 16n nhat ma vat nho cua
con lic di duoc trong 0,4 s 1a

A. 40 cm. B. 60 cm. C.80cm. D. 115cm.
HD:
1, A2
SKA =1 S a=20em
kA=10
th pmax
. v Loqen A 22 _ 3 N _ N F (0]
Thoi gian ngan nhat lién tié pdé Fy, = 7 Frpmax 12 T/6 = 0,1 hpmax
T=0,6
+ Thoigiant =04 =T/2 +T/6

+ Qudng duwong lon n}{d’t di dugc: S =24 +4 = 60cm 9
(Quang dwong 1om nhat vat di dwoc trong khoang thoi gian T/6 la s = A. Dung duong tron luong gidc ta cé thé chirng
minh duwoc diéu nay)

Cau 81(Pé PH — 2012): Hai chat diém M va N c6 cung khdi luong, dao dong diu hoa cung tin sé doc theo hai
dudng thing song song ké nhau va song song véi truc toa do Ox. Vi tri can bang ciia M va cia N déu & trén mot
dudng thing qua goc toa do va vudng goc v6i Ox. Bién do cua M 1a 6 cm, cia N 1a 8 cm. Trong qua trinh dao dong,
khoang cach 16n nhit giira M va N theo phuong Ox 1a 10 cm. Méc thé ning tai vi tri can bang. O thoi diém ma M ¢6
dong ning bang thé ning, ti s6 dong ning cua M va dong ning cua N 1a

1;
Al B. 2. c 2 p.
3 i 4 ’ 16 9
HD: Theo gidn do frenen, khodng cach M,N Ién nhat trén Ox khi MN song song N

véi Ox. OM? + ON? = I\{IN2=>’ tam giac OMN vuédng tai O ‘ )
+ M ¢ vi tri ddng nang bang thé nang => N ¢ vi tri ddng nang bang thé nang

2
VM_M:[& :2=>DépénC O —
Ay

W, W, 16

Cau 82(Pé PH — 2012): Mot con lic don gdm day treo c6 chiéu dai 1 m va vat nho c6 khéi lugng 100 g mang dién
tich 2.10” C. Treo con lic don nay trong dién trudng déu véi vecto cudng do dién truong hudng theo phuong ngang
va ¢6 d6 1on 5.10* V/m. Trong mit phang thang dung di qua diém treo va song song vdi vecto cuong do dién truong,
kéo vt nho theo chidu cta vecto cudng d6 dién truong sao cho day treo hop véi vecto gia tc trong truong ¢ mot
goc 54° r6i budng nhe cho con lic dao dong diéu hoa. Lay g = 10 m/s°. Trong qué trinh dao dong, téc do cuc dai cia
vat nho la

A. 0,59 m/s. B. 3,41 m/s. C. 2,87 m/s. D. 0,50 m/s.
Gigil: + P=mg=1N; F,=qE=1N
+ Vit 6 vi tri can bang khi ddy treo hop véi phiong thiang diing mét goc bang oy = 45°
+ Theo dinh ludt bao toan nang luong (voi ap= 54)

L

1 : .
Emv2 =mgl(cos , — cos &) + QEI (Sin o, —sin e¢;) => v = 0,59 m/s

Giai 2: VTCB méi clia con lic trong dién truong hop voi phuong thang dimg goc:

E .
tana = 9= =1= o =45". Bién dd goc cua con lic: o, =54° —45° =9°
mg
Coi chirng bay: V,, = ®S, = ,/Ig.a0| =a,4/91 =0,5m/s (dap an D??? sai ) )
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. f E
ma nh¢G g da thay d6i thanh g’ : g '= gz+(q—)2 =V, = %+/9'1 =0,59m/s. dap én A
m

Gidi 3: P=mg = 1N; F;=qE=1N
+ Vit ¢ vi tri can bang khi day treo hop véi phirong thang ditng mét géc bang o = 45°
+ Theo dinh ludt bao toan nang lwong (voi o= 54)

%mv2 =mgl(cos , — cos &) + QEI(Sin o, —sin ;) => v = 0,59 m/s

Cau 83(Pé PH — 2012): Tai noi c6 gia toc trong trudng g = 10 m/s%, mot con lic don c¢6 chiéu dai 1 m, dao dong véi
bién do goc 60°. Trong qua trinh dao dong, co nang cua con lac dugc bao toan. Tai vi tri day treo hop voi phuong
thing ding goc 30°, gia tc cua vat ning cua con lic c6 do 1on 1a

A. 1232 cm/s? B. 500 cm/s® C. 732 cm/s? D. 887 cm/s’
Giai :
Ta cé lyc cang day: T = mg(3cosa — 2¢cosap)
Gia téc phap tuyén: a, = T_P% = 2g(cosa —cose,) =732,05cm/s?

Gia tdc tiép tuyén: att = gsina. = 0,5g = 5m/s? = 500cm/s?
Taco gia tbe: a=,a’, +a; =4732,05” +500° = 886,5084334~ 887 cm/s’
Chon dép an D

Cau 84. Con lic don duoc treo vao trong thang may, khi thang may dung yén thi chu ki dao déng nho cua con lic don
la 2s. Khi thang may chuyén déng nhanh dan déu di 1én voi gia toc bang 1/4 gia toc roi tu do thi chu ki dao dong ciia
con lic 1a

A. 2,236s. B. 1,79s. C. 2,3s. D. 1,73s.

Giai : Khi thang di 1én gia toc biéu kién g’ =g+g/4 Tir d6 tinh T’ =1,79s

CAu 85. Mot chit diém M chuyén dong véi toc do 0,75 m/s trén dudng tron cd dudng kinh bang 0,5m. Hinh chiéu M
cta diém M 1én duong kinh cua dudng tron dao dong didu hoa. Tai t = 0s, M’ di qua vi tri cn bang theo chidu am.

Khi t = 8s hinh chiéu M’ qua li d¢:

A. - 10,17 cm theo chiéu duong B. - 10,17 cm theo chiéu 4m

C. 22,64 cm theo chiéu duong D. 22.64 cm theo chidu am

Giai: Ban kinh 1a bién d6: A = d/2 = 0,5/ 2= 0,25m=25cm

Theo dé cho : tbe d6 0,75m/s =75cm/s = @.A => Toc dd goc = 75/A =75/25=3rad/s

Tai t =0s, M’ di qua vi tri cdn bang theo chiéu am => Pha ban dau ¢ = E

Ta c6 pt dao dong diéu hoa : X = 25c0s(3t + %)Cm

Khi t =8 s thi(bdm may tinh): x= 25cos ( 3.8+n/2) =22,63945905 ~22,64cm .Chon C

Cau 86(CD 2009): Mot chit diém dao dong diéu hoa c6 phuong trinh vén toc 1a v = 4ncos2nt (cn/s). Goc toa do & vi
tri can béng. Méc thoi gian dugc chon vao luc chit diém c6 li d6 va van tdc 1a:

A.x=2cm,v=0. B.x=0,v=4ncm/s C.x=-2cm,v=0 D.x=0, v=-4x cm/s.

Giai: Tir dé cho => x = 2sin2xt (cm) Khi t= 0 thi x= 0 va v= 4x (cos2r.0) =4n (cm/s). .Chon B

Cau 87: Mot con lic gom 10 xo co dd cirng K = 100N/m. Va vat nang khdi lugng m=5/9 kg, dang dao dong diéu hoa
v6i bién d§ A=2cm trén mat phang ngang nhin . Tai thoi diém vat m qua VT ma dong ning bang thé nang thi mot vat
nho khéi luong Mo= m/2 roi thang dirng va dinh bao m. Khi di qua VTCB thi hé (Mo + m ) ¢6 van téc 14 :
A.125cm/s  B.21,9cm/s C.25cm/s D.20 cm/s

Giai 1: Co nang ctia vat W, = kA%2 =0,02J

Khi thé ning bang dong ning : W, = Wy = W,/ 2 = Wp/4 = 0,01 J ; DPong ning Wy = mv?/2 = W,/4

Van toc cua vat lac nay v = 2Wo/m = Wo/2m => v = 0,198 m/s

Vi M va cham mém v&i m theo phuong thing dtng , theo dinh luat bao toan dong lugng nén theo phuong ngang van
tdc duoc bao toan ( vi Fys =0, hinh chiéu cta trong luc bang khong theo phuong ngang )

Vian toc hé ngay sau va cham V=mv/(M+m)=0,127 m/s

Dong ning méi ciia hé ngay sau va cham 1a : W, = (M +m) V?/2=1/1501

Co nang mdi cua hé la kA% /2 =W, + Wy, =1/60J => A, =0,0183 m
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.2 [k
Tan s6 goc cia hé : o = = 19,95 rad/s
M+m

Tbc d6 goc cuia hé khi di qua vi tri can bang: Vyax = ©An = 0,197 m/s = 20 cm/s
Giai 2: n:Wd/Wt:>W0:Wt+Wd:Wt(1+n)

5 5
100] 2.
, o A |k(m+mn+M;) 2 ( 9+18j cm
Ap dyng cong thie: v, = = =20 —
m+M, n+1 5.5 1+1 S

9 18
Cau 88. Con lic 10 xo0 c6 k= 160N/m, M=400g dang dung yén trén mat phing nérn‘ngang nhén. mot vat khéi luong
m=100g bay theo phuong ngang vdi van toc vg=1m/s dé€n va cham hoan toan dan hoi véi M. Chu ki va bién d0 cua vat
M sau va cham:

AT=ZsvaAz4cm  BT=ZsvaA=2cm CT=-—sva A=4cm DT=2sva A= 5cm
5 10 10 5
Gidi:
* Vi va cham dan hoi nén sau va cham m, M ko gin v&i nhau > Chu ky ctia con lic ko d6i van 1a T=% S

* Goi v, V 1a van tdc ciia m va M sau va cham ta co
mv, = mv+ MV

v=-0,6m/s .

2 2 2 = em tu thay soO va giai) (v<O = Sau va cham m bi bat nguoc lai
my, _mv’ MV {V=0,4m/s (em ty thay giai) ( : i bat nguoc lai)

2 2 2
* Van tbc V=0,4 m/s 1 van téc ma M thu duoc tai VTCB ctia 16 = D6 13 Viex = A >

\Y 0,4
A= = ———=0,02m=2cm - Pap 4n B

o 60

0,4

DE THI BH 2013: ‘ "
Céau 89( PH 2013): Mot vat nhc} dao dong di¢u hoa doc theo truc Ox véi bién d0 5 cm, chu ki 2 s. Tai thoi diém t =
0, vat di qua can bang O theo chi€u duong. Phuong trinh dao dong cia vt la

A. x =5cos(nt —g) (cm) B. x =5cos(2nt —g) (cm)

C. x =5cos(2nt + g) (cm) D. x =5cos(nt + g)

Giai 1: A= 5cm; =2 n/T= 2n/2 =n rad/s.

Khi t= 0 vat di qua can bang O theo chiéu duong: x=0 va v>0 => cosp = 0 => ¢= -1/2 . Chon A.
Giai 2: DUng may tinh Fx570ES: Mode 2 ; Shift mode 4: Nhap: -5i = shift 2 3 = két qua 5 £ -n/2.
Giai 3: Phuong trinh dao dong diéu hoa cia vat c6 dang: x = Acos(ot + )

2 .
Tacd A=5cm; o= ?ﬂ=n(rad/s).Khit=0: Xo = 5C0sp =0 va Vp = - ®Asing > 0

=>@p=- % Do d6: Phuong trinh dao dong cua vat la: X =5cos(nt —g) (cm). Pap 4n A

Cau 90( PH 2013): : Mot vat nho dao dong diéu hoa theo mot quy dao thang dai 12 cm. Dao dong niy c6 bién do 1a
A.3cm. B. 24 cm. C.6cm. D. 12 cm.

L
Giai: Bién dj dao dong A = E =6cm

Céau 91( PH 2013): Mot con lic 10 xo gom vat 1nho co khéi lugng 100g va 16 xo c6 d¢ cimg 40 N/m dugc dat trén
mit phang ngang khong ma sat. Vit nho dang ndm yén & vi tri cdn bang, tai t = 0, tic dung luc F = 2 N 1én vat nho

(hinh v&) cho con lic dao dong diéu hoa dén thoi diém t = 5 s thi nging tac dung luc F. Dao dong diéu hoa ciia con

lic sau khi khong con Iuc F tac dung co gia tri bién do gén gia tri ndo nhit sau diy?

I .
A.9cm. B. 11 cm. -0 )——F

C.5cm. D. 7 cm.

v
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Giﬁil:Tﬁnségéc:mz\/E: E:ZOrad/s: T=E=£(S)
m 0,1 o 10

Ban dau: vit m nam tai vi tri can bang O (16 xo khong bién dang)

Chia lam 2 qua trinh: .

1.Khi chju tic dung cia lwe F: Vat sé dao dong dicu hoa xung quanh VITCB méi O’ cach VTCB cti mgt doan:
F

O0'=—= E =5cm, Tai vi tri nay vat ¢6 van toc cuc dai . Ta tim bién do:

k
<\ 1 1 12 1 2 A A 1 2 l 2
Ding L BT NL: F.0O'=K0O?+2mV7,, Thé sé: 2.0,05=40.(0,05)° +> 017,

< 0,1 =0,05+0,05.v’max =>vmax = 1m/s = 100cm/s .
Ma vmax =m.A => bién d0 A = vmax /©v=100/20 =5cm.

-Pén thoi diém t==s= 10T=3T+I = x=%:2,5cm

3 3
Va n6 van te: V= mVA* —x? :co‘fA2 —(%)2 :mAgzm 18,75 =50+/3cm /s

2. Sau khi ngirng tac dung lwe F: Vit lai dao dong diéu hoa quanh vi tri can béng O voi bién d6 dao dong 1a
2

AA'= ,/xf + Y G =5+25=75cm v, = oA —x2 = w18, 75 =504/3cm /s

2
()

w|3a

— A'=.[7,57+18,75 =53 =8,66cm = Gn gi tri 9em nhit. Chon A

Giai 2:
[ > | [ ]

| |
0 o 2°

v

. F
+ Luc dau vat dang 6 VTCB thi ¢6 F tac dung vi vy VTCB s€ mai 1a O’ cach VTCB cii la: K =0,05m =5cm ma
lac d6 v =0 nén A= 00’ = 5cm. Chu ky dao dong T = 7/10s
A

+ Sau khi vat di duoc £=£=3T +I+l vatcotoadox = —=2,5cmva
3 10 4 12 2

v=oVA?-x? =, fAZ - (%)2 = mA? = w,/18,75 =50+/3cm /s

. A
+ Thoi tac dung lyc F thi VTCB lai & O vi vay nén toa d0 so voi goc O la x = E +A

2 2 2
bién d6 méi 1a A”:A’ = \/((A/ 2+A) + (a)A\/§2/ 2" _ \/(34A) + 34A = AJ3=53cm Chon A
(4]

Giai 3:
+w=20 ;T=n/10s

+ VTCB méi ctia con lac ¢ O : 5 5
00’ = xo = F/k = 0,05m = 5¢m ZWQ ) .

+ 0 O’ vat co van tde V : =A’ o A2 A
YmV2+ Y kx? =F.xo =>V =1m/s
V=wA’=>A’=0,05m= 5cm ‘W_FEE

+ t=§s=3T+Tl4+T/12

Sau thoi gian t vat dang & VT : x” =A’/2 so0 véi gbe O ¢ toa dd x = 7,5¢cm va vén toc khi d6
Vi = WA - x*%) => v = 7500

+ Khi bo F, VTCB ctia con lac 1a O, bién do A 1a : A® = x* + v3w? = 7,57 + 7500/400

=>A=8,7cm => Chon A

Giai 4: Chon chiéu duong cing chiéu véi F gbc O chon tai VTCB
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F .
Tai VICB: F =Fg,suy ra Al, = K =5cm tai noi 10 xo khong bién dang :

V=0va x=-Al, =-5cm suy ra A =5cm

Saut=10/3T =3T + /3T  théi tdc dung F vi tri can bang méi bay gio 14 vi tri 16 xo khong bién dang .Ngay trudc thoi
diém thoi tac dung lyc: x= A/2 . )

Thoi diém thoi tac dung F : x; = A+ A/2 (v& vong tron 1/3T s€ thay )

1. [AT 1 1
Ta c6 hé phuong trinh trude va sau khi tac dung F: E k{g} + E mv? = E kA?

% K(A + A/2)% + % mv? =% kA => A= AY3=53 ~9cm. Chon A

Giai 5: i ’
+Khao sat chuyén dong con lac dudi tac dung cua ngoai luc F:
X "+E.X =0

k F Dat m
Foke=mx"=x"+—(x--)=0 = = c_ Ao > X=Acos(at+p)

" {k%*’”" L T=Et=3m4Ti3

K=X=Xg=>X"=X 10 V=Vmax\/§/2
= X=X, + A.COS(at+p) +Khi
. =_X0
Khit=0= = A=5cm
v=0

dirng tac dung luc thi vat dao dong didu hoa xung quanh vi tri can bang O (16 xo khong bién dang) => Bién d6 dao

2 2
dong vt lic sau A'= \/xz +(1) = \/7, 52 +(1j = 543cm => Chon A.

@ (0

Cau 92( PH 2013): Mot vat nho dao dong diéu hoa theo phuong trinh x = A cos4nt (t tinh bing s). Tinh tir t=0,
khoang thoi gian ngan nhat d€ gia toc cua vat c6 do 16n bang mét nira d6 16n gia toc cuc dai la

A. 0,083s. B. 0,125s. C. 0,104s. D. 0,167s.
. a A A
Gigil: Giatéc a=-ow’; a= % = 0)2 khi x = Acos4nt = > Chu ky dao dong T = 0,5s
. e e ia aa A A s an A .. T _ 05
Khi t=0 X, =A. Thoi gia va di tir bién do A dén li 4o x = E lat= E = ? =0,08333s

Chon dap an A
Giai 2: t=T/6=0,5/6=1/12=0,083333. Chon A
a A 1
Gidi3: t=0; x=A; |[a] = = X = 5 =t — A2 =T /6= 15 = 0.083s
Cau 93( PH 2013):  Goi M, N, I Ia céc diém trén mot 10 xo nhe, dugc treo thing dimg ¢ diém O c6 dinh. Khi 10 xo
C(')‘ chiéu dai ty nhién thi QM = MN = NI = 10cm. Gan vat nho Vép dau dudi I cia 10 xo yé kich thich dé vat dao d@ng
di€u hoa theo phuong thing dirng. Trong qua trinh dao dong, ti s6 do lon luc kéo 16n nhat va d 1on luc kéo nhd nhat
tac dung lén O bang 3; 10 xo gidn déu; khoang cach 16n nhat giita hai diém M va N 1a 12 cm. Lay = = 10. Vat dao
dong voi tan so la
A. 2,9 Hz. B. 3,5 Hz. C.1,7Hz. D. 25 Hz.
Gidi 1: ) )
+ MNpax = 12cm nén chiéu dai 16n nhat caa 10 xo la:
Lmax=36cm=1o+ A+ Al, > A+Al, =6cm (1)
+ Theo bai Frax = 3Fmin nén dé dang c6 Al, =2A (2)
Tur (1),( 2) dé dang tinh duoc f = 2,5Hz. Chon D
Giai 2:
HD: Ki hiéu do gian 10 xo 6 VTCB la Al . Bién d¢ dao dong vat 1a A, khi d6 co:
{Fmax =k(A+Al) F

=& —_3=2A=Al
I:min = k(AIO - A) F 0

min

Onthi.netvn GV : Poan Vin Lwong - Email: doanvluong@gmail.com Trang 201



Chuyén dé vat Iy 12 -202 - GV : Doan Van luwong
MN cach nhau xa nhat khi 10 xo gian nhiéu nhat =>

Ol =1, + A+Al, =3.MN =36cm = A= 6cm:>f—— ,/ — =2,5Hz. Chgn D
AI 27z 4.107

F. k(AlO +A)

Gidi3: F,, k(A -A) = — Al =4(cm)=%—>w=5\/ﬁ=5n—>f=2,5(Hz)
Loxodancycdai=Al +A=2.3=6(cm) @

Giai 4:Vi ti s6 d6 16n lyc kéo 16n nhat va do 16n luc kéo nho nhét tac dung 1én O bang 3=A<Al,

A+Al, AI Al
AL A =3= A="2Lvilo xo giin déu=Al;=3(MN)s-3MN-A=Al;=3.12-3. 10-7

:>AI0—4cm:>f— — / =2,5Hz

Giai 5: Theo baira ta thay trong qua trinh dao dong 16 xo ludn bi gidn
---> Bién d6 dao dong A < Al

=

Foox _ Al,+ A C 3> Al = 2A

Fan Al —A

MNo = F oo _ I, +3A =30+3A: 19 oo > A= 2em
3 3 3

Alg = 4cm

Vit dao dong véi tan so f— — .= = — =2,5Hz. PapanD
m AI O 0 v

Cau 94: Hai vat dao déng diéu hoa doc theo hai truc toa do song song cung chiéu. Phuong trinh dao dong ctia hai vat
twong Gng & X; = Acos(3nt+@,)va X, = Acos(4nt+q,) . Tai thdi diém ban dau, hai vat déu ¢6 li do bang A/2
nhung vat thir nhat di theo chiéu duong truc toa dd, vat thtr hai di theo chiéu am truc toa do. Khoang thoi gian ngfm
nhat d¢€ trang thai cua hai vat lap lai nhu ban dau la

A. 4s B. 3s C.2s D. 1s
Giai: Day la dang bai tap con lac trung phung. Lap ti s6 TyT,= 092/ o = 4/3
Thoi gian ngan nhat d€ 1ap lai trang thai dao dong nhu ¢ii , v6i n s6 chu ki ( nguyén )

tmin = N T1 =N, T, => T4/T, = No/ny = 4/3 = phan s0 t0i gian =>n; = 3
=>tnin=nNT1=n1. 2nlo = 3. 2n/3n =25 Chon C

Cau 95( PH 2013): Hai dao dong déu hoa cung phuong, ciing tan sb c6 bién do lan lugt 1a A; =8cm, A, =15cm va
1éch pha nhau g . Dao ddng tong hop cua hai dao dong nay cé bién do bang
A.7cm. B. 11 cm. C.17cm. D. 23 cm..

Gidi: A=A’ + A2 =17 cm. Pdp 4n C

Cau 96( PH 2013): Mot vat nho khdi luong 100g dao dong didu hoa véi chu ki 0,2 s va co ning 13 0,18 T (mdc thé
ning tai vi tri can bang); iy n° =10. Tai li do 3V2 cm, tisé dong ning va thé nang la

A3 B.4 C.2 D.1
2 £\2 2
Giii 1: =25 =107, w ="~ _ A_006m=6em; We W W _AX ) i
T W, W X
1 A L W
Giaiz: W=-—mo’A> > A=6cm —>x= 3\F(cm) ids o, d
2 &w
22 22 22
Giai 3: Co nang cua vat dao dong W = msz = ma)2X +W;=>W,; = msz - ma)2X
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L2 2W WT 2.0,18.0,22
=> V4§ A = = = >
me°® m.4r? 014.x

ma? x>

W, = = 0,036 m’=> A =0,06m=6cm

W, A’-x* _36-18

=1.ChonD

W, x?

18
2
Giaid: W =" p o a L W T W3 e x—az= AW
2 oVm 2z\m 50 J2 T w,

Cau 97( PH 2013): M6t vat nho dao dong didu hoa véi bién do 4cm va chu ki 2s. Quing dudng vat di dugc trong 4s
la:

A.8cm B. 16 cm C.64 cm D.32 cm
Gidi: S=8A=32cm.Dap anD

Cau 98( PH 2013): Mot con lic don cé chiéu dai 121cm, dao dong diéu hoa tai noi co gia toc trong trudng g. Liy

n? =10. Chu ki dao dong cta con lic la:
A 1s B. 0,5s C.2,2s D. 2s

2
Gidi: T=27 |- =21/1’21'” =2,2S. Pap 4n C
g 10

Cau 99( PH 2013): Mbt con lic 16 xo c6 khéi lwgng vat nho 1a m, =300g dao dong diéu hoa véi chu ki 1s. Néu

thay vat nho co khéi lugng m; br:ing vat nho co khoi lugng m;, thi con lic dao dong vai chu ki 0,5s. Gia tri mp béng
A.100¢g ) B.150g C.25¢ D.75¢9

Giai 1: T,=0,5T; => khoi luvong giam 4 lan: m,= m,/4 = 300/4 =759 Chon D

m m m T
Giai2: T,= 271‘/—1 T, :2n‘/—2 . |—% =2 =05=>m,=0,25m, = 75g. Chon D
k K m T

Céu 100(CP 2013): Mot vat nho dao dong diéu hoa voi bién do 5 cm va van toe c6 do 16n cuc dai 1a 10w cm/s. Chu ki
dao dong cuia vat nho la
A 4s. B.2s. C.1ls. D. 3s.
27 A 27A 275
Gidil: v, =wA="2"= T =0 202
T v 107z

max

1s. Chon C

Y 2
G 2 Vo = 0A % 0= =14 = Jmradls < T = 7 15 PapanC.
T

Cau 101(CP 2013): Mot con ldc 16 xo gom 16 x0 ¢ d¢ cimg k va vt nhd ¢6 khdi lrong 250 g, dao dong diéu hoa doc
theo truc Ox nam ngang (vi tri cdn bang ¢ O). O 1i d0 -2cm, vat nho cé gia toc 8 m/s>. Gia tricuakla
A. 120 N/m. B. 20 N/m. C. 100 N/m. D. 200 N/m.

K.x -ma -0,25.8
Gidgil: a=-0’X=—— =k = =

=100N/m Chon C
m X —-0,02

—a
Gigi 2:a=-oX= 0= /— =20 rad/s = k = mo® = 100 N/m. Pap an C.
X

Cau 102(CP 2013-NC): Mot con lic 10 xo co d6 cing 40 N/m dao dong didu hoa véi chu ky 0,1 s. Ly 7t°= 10. Khdi
luong vat nhé cia con lac la

A 1254 B.5,04 C.75¢g D.10,0g
2 2
Giai: T = 272'\/E =m= T L( _0d ':10 =0,01kg =10g Chon D
k Arx Az

Cau 103(CP 2013): Mot vat nho dao dong diéu hoa theo phuong trinh X = Acos10t (t tinh bang s). Tai t=2s, pha
cua dao dong la

A. 10 rad. B. 40 rad C.20rad D. 5rad

Gidi: Pha cta dao dong luc t=2s 1a : 10.2 =20 rad. Chon C

Cau 104(CP 2013): Mot vat nho c6 khdi lwong 100g dao dong diéu hoa voi chu ki 0,5 77 s va bién d6 3cm. Chon mbe
thé nang tai vi tri cdn bang, co ning cua vat la

A. 0,36 mJ B. 0,72 mJ C.0,18 mJ D. 0,48 mJ
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2 2
Giai 1: W :lm.af.A2 =0,5m 4z =0,5.01.——— 4z (3.10%)?=7,2.10"J =0,72mJ . Chon B
2 T? (0,57)°
Gidi 2: W = %mszZ: %m(ZT”j A%=0,72.10° J. Péap én B.

Cau 105(CP 2013-CB): Mot vat nho khéi lugng 100g, dao dong didu hoa véi bién dd 4 cm va tan s6 5 Hz. Lay
7°=10. Luc kéo vé tac dung 1én vat nho c¢6 d6 lon cuc dai bﬁng

A.8N. B. 6 N. C.4N. D.2N.

Giai 1: Fmax = kA= m(21f)%. A =0,1. (IOJI) .0,04 =4N. Chgn C

Gidi 2: ®=2nf= 10mrad/s; k= mo> = 100 N/m; Frax = kKA =4 N. bap an C.

Cau 106(CP 2013): Mot vat nho dao dong diéu hoa doc theo truc Ox (vi tri cin bang & O) v6i bién do 4 cm va tan sb
10 Hz. Tai thoi diém t = 0, vat c6 li d6 4 cm. Phuong trinh dao dong cua vat 1a

A. X = 4cos(20mt + ) cm. B. x = 4c0s207nt cm.

C. x = 4cos(20xt — 0,57) cm. D. x = 4cos(20xt + 0,57t) cm.

Giai 1: Tai thoi diém t = 0, vat c6 li d6 x=4 cm= A , v =0 => ¢=0 . Chon B.

X
Gidi 2: o = 2xnf=20n rad/s; cose = K =1= ¢=0.Dap an B.

Cau 107(CP 2013): Mot con lic 10 xo duge treo thing dimg tai noi c6 gia toc trong trudng g. Khi vt nho & vi tri cn
bang, 10 xo din 4 cm. Kéo vat nhé thing ding xudng dudi dén cach vi tri can bang 4 «/5 cm rdi tha nhe (khoéng van

téc ban du) dé con lic dao dong diéu hoa. Liy 7° = 10. Trong mdt chu ki, thoi gian 16 xo khong dén 1a
A.0,05s. B. 0,13s. C.0,20s. D. 0,10s.

Al 4 2
Giii 1:- Goi ¢, ,, lagéc néntrong 1 chuki: ¢@,,, = 2.« trong do: Cos & =K = = £

INRE

=>0= 1/4=> 20= /2 Thoi gian nén:t , = Pren _ T _

T 0,1s. Chon D M

o 257 .
AI x E @
Gidgi 2: T=2n = 0,4 s. Lo xo khéng bi gidn khi Al < Al,. T
g IR

_A u
Trén dudng tron lugng giac ta thdy goc quay dugc trong thoi gian nay 1a \<
.. Al, 1 p/a T T M yy
@ =2a; voicosoo = —=—==C0S— 2 o= — 2 At=— =0,15. Chon D
A 2 4 2 4
Giii 3: i
- Al o w4 5
Tt hinh vé de thay thoi gian 10 xo khong gidn trong mét chu ki la: - 1;4 e
A7 WE\ © :
T g ™ 0,04 _z [0.04_z 02 0.2 N\ |
fot__ V9 7 AL 7 U047 he :Z’_:’_:o,l(s) N !
4 4 2\g 2V10 2\ =« 2 2 /! i
Pap 4n D. Lo |
Qéng Gién >
Hinh v&

Cau 108(CP 2013-CB): Tai noi c6 gia toc trong trudng g, mot con lac don c6 chidu dai / dao dong diéu hoa véi chu
ki 2,83 s. Néu chiéu dai cua con lic 12 0,5 ¢ thi con lic dao dong véi chu ki la
A 1,42 S. B. 2,00s. C.314s. D.0,71s.

Giail: — [ 05 \/_ >T'= J_ \/_Zf

———— =25 Chon B
2

Gidi 2: T= 2n\/7 T = 2n\/7E>T’— \/7 T4/0,5 =2 . Bap an B.
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Ciu 109(CD 2013): Hai con lic don c6 chiéu dai lan lugt 1a £, va /,, duoc treo & tran mdt cdn phong, dao dong

5 A,
diéu hoa véi chu ki twong img 1 2,0 s va 1,8 s. Ty s6 —= bang
1

A. 0,81. B. 1,11. C. 123 D. 0,90.
2 2
Giﬁil:T—2= I—2=>|—2:T—2=£=0,81.Ch(_)nA

T, I, , T2 2°

sz”F | _oT
g Yo4gr 0, T8

Giai 2: = = 2=-—2="—=0,81 Dap 4n A.
‘ gT; 4 T 20
T2:27Z'—2 ’€2= 2
g Ar

Céu 110(CP 2013): Hai dao dong diéu hoa cing phuong, cung tin sb, c6 bién do lan luot 13 4,5¢cm va 6,0 cm; léch
pha nhau 77 . Dao dong tong hop cua hai dao dong nay c6 bién do bing

A. 1,5cm B. 7,5cm. C. 5,0cm. D. 10,5cm.

Giai: Do chling nguoc pha nén A= /Al -A2/=6,0 -4,5=1,5cm. Chon A

Cau 111: Con lic 10 xo0 ¢6 do cung k = 100N/m, khi lugng vat nang m = 1kg. Vat nang dang dimg & vi tri can bﬁng, ta tac dung
1én con ldc mot ngoai luc bién déi didu hoa theo thoi gian voi phuong trinh F = F,cos10xnt . Sau mét thoi gian ta thay vat dao
dong n dinh vé6i bién do A = 6cm, coi 7 = 10. Ngoai luc cuc dai F, tac dung vao vat co gia tri béng:

A: 61N, B. 60 N. C.6N. D. 60r N.
GIAI :

*tan so riéng cua con lac : mg = ,|— = 107 = tan so6 cua ngoai luc => ¢ cong huong => Anax = 6CmM
m

* gia tdc cuc dai trong qué trinh dd : ag = ®?A = 60 m/s?
* vat dao dong 6n dinh, vat dd dudi tac dung ctia luc cudng bire. Ngoai luc cuc dai F, = mag =60 N
Céau 112 : Mot con lic 16 xo dit thang ding gém 16 xo ¢6 d¢ cing k =100 N/m, vat ning khdi lwgng m=1kg .

Néng vat 1én t6i vi tri sao cho 16 xo c6 chiéu dai tu nhién roi tha nhe dé con lic dao dong diéu hoa. Bo qua moi luc
can. Khi vat ning toi vi tri thﬁp nhat thi n6 tu dong duogc gén thém vat ning khdi lugng M, = 500 g mot cach nhe

nhang. Chon gbc thé ning tai vi tri can bang, iy g =10 m/ s?. Ning luong dao dong cta hé thay doi mot lugng 1a

A. 0,375 J B. 0,465 J SN
C. 0,162 J D. 0,220 J
GIAL:
* Khi treo m: Al = mg/k = 0,1m , T T = S A
+ Nang vat 1én tdi vi tri sao cho 10 xo ¢6 chiéu dai ty nhién roi tha nhe : A = Al = 0,1m
* Khi gén thém mo thi VTCB cua hé doi xuéng 0° 1 doan : A’ = 00° = meg/k = 0,05m Al
+ Vi gan thém mg khi m dang & VT thap nhat c6 v =0 nén VT bién cia h¢ khong thay do6i
va bién do méi cua h¢ 1a A’ =0°A = 0,05m O
+ Nang lugng dao dong cua hé thay d6i mot lugng 1a : ,
W = kA%2 — kA’%2 = 50(0,1% — 0,05%) = 0,375J 10
LA
v
X,

Cau 113: Mot vat ¢ khéi luong my = 1,25 kg méc vio 16 xo nhe c6 d6 ctmg k = 200 N/m, dau kia ctia 16 xo gin chit
vao tuong. Vat va 10 xo dat trén mat phiang nim ngang c6 ma sat khong dédng ké. Dat vat thir hai c6 khdi luong m, =
3,75 kg sat voi vat thir nhét roi day cham ca hai vét sao cho 10 xo nén lai 8 cm. Khi tha nhe chung ra, 10 xo day hai vat

chuyén dong vé mot phia. Lay 7% =10, khi 16 x0 gidn cyc dai 1an dau tién thi hai vat cach xa nhau mot doan la:
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A. 2,28(cm) B. 4,56(cm) C. 16 (cm) D. 8,56(cm)
GIAL: S

‘ _ K : ; : —>
* Bandau hé2 vatdd véiw;= | —— =2x A 0 A X
m,+m, 2

+ Hé vat chuyén dong tir VT 1i d6 (-8cm) dén VTCB, van tdc tai VTCB 14 vq
Vo= Ay =16necm/s (A =8cm)
* Tir VTCB 2 vat roi nhau : + my chuyén dong cham dan t6i VT bién A, (16 xo gidn cuc dai )
+my, chuyén dong thing déu véi van tde vy (vi khdng c6 ma sét)

/k
*my dddh véi w, = F=4n;T2=0,55 s A = Volay = 4cm
1

+ Thoi gian my tr VTCB tGibién la : T, /4 ;

+ trong thoi gian d6 m, chuyén dong duoc doan : S =v,. T, /4 =21 cm

+ Khoang cach gitta2 vatla: S — Ay =21 -4 =2,28cm
Cau 114: Con lic don c6 khdi Iwgng 100g, vat co dién tich g, dao dong & noi c6 g = 10 my/s? thi chu ky dao dong 1a T. Khi
c6 thém dién truong E hudng thing dimg thi con lic chiu thém tac dung cua luc dién F khong dbi, hudng tir trén xudng

va chu ky dao dong giam di 75%. D9 16n cta Iuc F La:
A 15N B.20N C.10N D.5N -1
GIAI:

*T=27:\/I
g

/l
*KhicothmluycF: PP=P+F =g’ =g+F/m ;T =2n_|—
gl

' P

T-T
* chu ky dao dong giam di 75% => =75% =>T’/T=0,25

F
> |9 o> 9 1o poisy
g' g+F/m 16

Cau 115: Hai chat diém dao dong diéu hoa cuing tan s, trén hai duong thang cling song song véi truc toa do Ox. Vi
tri can bang cua ching nam trén cung mot duong thang di qua O va vubng goc voi Ox. Bién d6 dao dong cua ching
1an Iuot 13 140,0mm va 480,0mm. Biét hai chat diém di qua nhau ¢ vi tri c6 1i d¢ x = 134,4mm khi ching dang chuyén
dong nguoc chiéu nhau. Khoang cach 16n nhét giita hai chit diém d6 theo phuong Ox 1a

A. 620,0mm. B. 485,6mm. C. 500,0mm. D. 474,4mm.
Giai:
Ta co: cos; = X3 /A =134,4/140 => ¢,

CoSQy = X; /A =134,4/ 480 => @, => @1 + @, =7/2

Vay khoang céach cyc dai gilra hai dao dong 1a Ax = \/ AZ +AZ = V1402 + 4807 =500mm .Chon C

DAP AN: DAO DPONG CO DE THI PH -CP CAC NAM TRUOC
1A 2A 3B 4C 5A 6D A 8B 9D
10A 11A 12D 13B 14A 15D 16B 17D 18A 19D
20C 21B 22D 23B 24D 25C 26B 27A 28A 29A
30D 31B 32B 33D 34A 35B 36A 37B 38A 39D
40D 41A 42C 43C 44D 45A 46B 47C 48B 49D
50D 51D 52C 53D 54A 55D 56A 57B 58A 59C
60B 61D 62D 63C 64D 65C 66C 67B 68A 69C
70D 71D T2A 73D 74B 75B 76D 77C 78D 79B
80B 81C 82A 83D 84B 85C 86B 87D 88B 89A
90C 91A 92A 93D 94C 95C 96D 97D 98C 99D
100C 101C 102D 103C 104B 105C 106B 107D 108B 109A
110A 111B 112A 113A 114A 115C 116 117 118 119
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Nguyén tic thanh céng: Suy nghi tich cwe; Cam nhin dam mé; Hanh déng kién tri !
Chiic cac em hoc sinh THANH CONG trong hoc tdp!

Swu tam va chinh ly: GV: Doan Vin Lwong

D}l Email: doanvluong@yahoo.com ; doanviuong@gmail.com;

&= DT: 0915718188 — 0906848238
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