. 7-1. The column is fixed to the floor and is subjected to
the loads shown Determine the internal normal force,
shear force, and moment at points A and B.

Free body Didgmm The support reaction need not be computed in

this case.
= bl b - b
Internal Forces : Applying equations of equilibrium to the top segment ‘ 150ma
sectioned mmuéh point A, we have 150 m=] 'J 150 mm
5%F =0; v, =0 Ans
+TEE =0; N, -6-6=0 N,=120kN . Ans Va
- ' My
(2, =0;  6(0.15)-6(0.15)~M, =0 M, =0 Ans N,
Applying equations of equilibrium 1o the top segment sectioned through
int B, we have
point B, we ’/B
SIE =0 V=0 Ans
Na
+TEZF =0; Ny-6-6-8=0 N3y=200kN Ans ,
+IMy =0, 6(0.15) -6(0.15) ~8(0.15) ¥ My = 0
: =120kN'm Ans
7-2. The rod is subjected to the forces shcwn Determine .
the mtem;al normal force at points A, B, and C.
Free bady piagram The support reaction need not be computed ‘ : :
in this case. 550ib 550 1y E501h
Internal Fcfrccs : Applying equations of equilibrium to the top segment
sectioned through point A, we have 1506 L iso
+T2‘Jv;=0; N,=-550=0 N, =550Db Ans
N

Applying equations of equilibrium to the top segment sectioned through
point B, we have.

+TEE =0; Ny ~550+150+150=0
Ng =2501b Ans

Applying equations of equilibrium to the top segment sectioned through
point C; we have

+TEE =0; N -550+150+150~350=350 =0
! N =9501b Ans




7-3. - The forces act on the shaft shown; D'e‘termin,e the
internal normal force at points A, B, and C.

Internal Fércu : Applying the equation of equilibrium to the lgft segment
sectioned through point A, we have

—>;5=o; N,=5=0 N, =5.00kN Ans 5k A

Applying th equation of equilibrium to the right segment sectioned through

point B, we fhave ”c 4
DEE =0, 4-Nc=0 Nc=400kN Ans .
| , ka
Applying vhc} equation of equilibrium 10 the right scgment sectioned through Na /7 | 4 kN
point C, we have ;r "t _} >

BEE=0; Np+4-T=0 Np=300KN  Ans

*7-4. The shaft is supported by the two smooth bearings
A and B.The four pulleys attached to the shaft are used
to transmit! power to adjacent machinery. If the torques
applied to' the pulleys are as shown, determine the
internal torques at points C, D, and E.

Internal Forces : Applying the equation of equilibrium to the left segment
sectioned through point C, we have

EMi=0;  40-T,=0 T.=400lb-ft Ans

Applying the equation of equilibrium w0 the left segment sectioned through
point D, we have

IM, =0, 40+15-T,=0 T,=5501b-ft  Anms

Applying the Eequalion of equilibrium to the right segment sectioned through
point E, we have

IM,=0; 10-T;=0 Tp=100b-8 Ans ‘ ﬁ
i . 1




7-5.  The shaft is supported by a journal bearing at A
and a thrust bearing at B. Determine the normal force,
shear force, and moment at a section passing through (a)
point C, which is just to the right of the bearing at A4, and
(b) point D, which is just to the left of the 3000-1b force.

2500 Ib ; 3000 1b
75 b/t 1
! 6ft L 121t ! zﬁ!
Prob. 7-5
(+IM, = 0 —-A,(14) + 2500(20) + 900(8) + 3000(2) = 0
Zsooth foolb 300006
4, = 45141 Y - ! .. 3
La—
. 1
—IF = 0; B, =0 fy 8y
+T2E = 0; 4514 — 2500 - 900 - 3000 + B, = 0 w wr oy
B, = 18861
(+IM, =10; 2500(6) + My = 0 :,siou
Me
M, = ~150001b-ft = —150kip-ft  Ans ==-‘-n==Tlv§—>
{3
S
53K = 0; Ne=0 Ans K
+13E = 0; ~2500 + 4514 - V = 0
Ve = 20141 = 2.01 kip Ans
M, = 0; -M, +1886(2) = 0
L+EM, b 6(2) 500014
. %
M, = 3771 1b-ft = 3.77 kip-ft Ans "b !
i N 41 aft T_o
55F = 0; Ny =0 Ans 1384
+T2F = ¢; V, —3000 + 1886 = 0

Vp = 11141b = 111 kip Ans




7-6. Determine the internal normal force and shear
force, and the bending moment in the beam at points C
and D. Assume the support at B is a roller. Point C is
located|just to the right of the 8-kip load.

Support l54:::4:“‘9»: :FBD (a). BKip
(“WA =0;  B,(24)+40~8(8)=0 B, =1.00kip ' l 40K it
t§rz§=o; A, +100~8=0 A, =7.00kip : A ‘ ’ j)
S =0 A, =0 { — ,
Internal Fi’orces 2 Applying the equations of equilibrium to segment AC , Bt { 768t
[FBD (b)];; we have A} (0> B}
D =0; Ne=0 Ans 8kip

+TEZE =0:  700-8-V.=0 V. =-100kip Ans

(+amc=0;  M-7008)=0 M =360kip-n  Ans

Applying thc equations of equilibrium to segment BD [FBD (c)] , we have

S5 =0; Ny =0 Ans
+TZE=0; V,+100=0 V,=-1.00kip Ans
(+zM,=0.  1.00(8)+40-M, =0
| M, =48.0kip- ft Ans
- '
7-7. Determine the shear force and moment at points 500 Ib

Cand D.

Support Reactions : FBD (a).

(2 =0, 500(8)-300(8) -4, (14) =0
A, =114291b

Internal Forces : Applying the equations of equilibrivm 0 segment AC
[FBD (b}], we have
N : 4 }K

HEE =0; Ne=0 Ans b S ” ]

+T2E =0, 11429-500- 1. =0 V.=-3861b Ans

(+2Mc =0 4. +500(0) - 114.29(10) = 0
Me=-8571b-ft Ans

Applying thc equations of equilibrium to segment ED [FBD (c)] , we have

Ne )

. .
HEE =0; Np=0 Ans
300l}

*TEE =0, ¥,-300=0 =300 Ans
, My Vp

=

A:’[MZ? b

() Ky

CM=0. -1,-3002) =0 My=-6001b-fi  Ans




7.8, Detel;mine the normal force, shear force, and
moment at a section Passing through point C, Assume the ‘ '
support at A can be approximated byapinand Basaroller, +EM = 0; ~I1921D) - 360 + B,(24) +106) = 0 192h,p
! \Ohy - ka
By =l7.lkip J ,—-————i l
L ‘ 1
. +
10kip ‘ 0.8 kip/fi s O il LLL:BJ
L i T oo sowememiens b
L A ~’C-..__ R BT T | A, = 201 kip
6ft ’ —12f SIE = 0; Ne =0 Ans Bhe g
: LIV B
+T2E =0 Ve=96+171-8=0 Nd-é'—T' 4
k
Ve = 05 kip Ans it
L™
L+EM, = 0; ~Mc ~ 9.6(6) + 17.1(12) — §(18) = 0
M; = 36kpft  Ans
7-9. Determine the normal forge, shear force, 2}_"‘: 22)01:7;‘
at a section passing through point D. Take w = 1¢ .
(+EM, = O; ~150(8)(4) + glic(s) =0
Fyc = 1000N 1508
R 4 ol
SIE = 0 A, ~=(1000) = 0 Az —>
: 5 m ‘}:\F
05 &
A = 800N
-0 41509+ Jaogm o
4, = 600N
33E = ¢ Np = —~800N Ans 1S0(yN
+T2ZE = 0 600 — 150(4) -~ v, =0 aoo»—»"“— ""5‘.'.}1
? i '
Vo =0 ‘Ans Coon .
(HEMy = 0; = 600(4) - 150(4)(2) ety = 0
My = 1200N-m = 120kN-m - Ang




i
¢
¢

7-10. The bcfam AB will fail if the maximum nternal

moment at D reaches 800N+m or the normal force in

member BC becomes 1500 N, Determine the largest load w

Assumemaximummomentoccms atD;

it can support.
CHEMy =0, My - 4w(2) = 0
800 = 4w(2)
s v
w = 100 N/m - O SRS -
Ay 3E
LHIM, =0, -800(4) + T (0.6)(8) = 0 4.7.
Te = 6667N < 1500N  (0.KI)
w
w = 100 N/m Ans
4 r y B
AR @ (
J’—-—-4 m 4m 3m
N\ C
4 m—«—’
7-11. Determine the shear force and moment acting at
a section passing through point C in the beam:
Ff
P
(+IMy = O; -4,(18) +27(6) = 0 P -1 1
. Aa 5_'5
4y = 9kp T
:)}:"; = 0; A, =0
\ +ZMC =Q; "'9(6) + 3(2) +‘MC"= 0 3Ky
Mo = 43kipR  Ans 0 —-4/ 41‘)"Ic
, 1
+T25 =0, 9-3-% =0 % , "‘
Hr oo

Vo = 6kip Ans




*7-12. 'The boom DF of the jib crane and the column

DE have a uniform weight of 50 Ib/ft. If the hoist and
load weigh 300 1b, determine the normal force, shear

force, and maoment in the crane at sections passing o

through points 4, B, and C.

7413 Detérmine the internal normal force, shear force,
ind moment acting at point C and'at point D, which is
ocated just to the right of the roller support at B.

Support Reactions : From FBD (a),

B, (8) +800(2) - 2400(4) - 800(10) = 0

GWA=O:
B, =20001b

Internal Fa}ces : Applying the equations of equilibrium to segment ED
(FBD (b)], we have

:-)tﬁ =0; Np =0 Ans
+TEE=0; Vp-800=0 V5=800lb Ans

Q;%:(r, - M, ~800(2) =0
‘ M, =-16001b-ft=-1.60kip:ft  Ans

Applying theéequaﬁons of equilibrium to segment EC [FBD (c})] , we have

Ans

1»3:& =0;

+TEE =0;  V,+2000-1200-800=0 V=0 Ans

Qqﬁaﬁo;

Nc=0

2000(4) - 1200(2) - 800(6) — M. = 0

M =800 ft Ans

vi 1sole
Na 4o
N,=0 Ans %%
V, 450 =0; V, =450 Ans ¢ Seclt
M, - 150(15) - 300(3) = 0; M, = 1125 bt Ans
A}
Ny=0 Ans Ng SS sl
g
Vp =550 -300=0; ¥, = 8501 Ans Mo 3ooth
M, — 550(5.5) - 300(11) = 0; M, = 6325 Ib-ft Ans
il
Ve =0 Ans C.uy esbt
— 650 300250 < 0 - Jasots
N - 650 =300-250=0; N, = 12001b LT g
Mot
Mc — 650(6.5) - 300(13) = 0; M, = 8125 Ib-fi Ans M,
300 Ib/ft
200 1b/ft 200 Ib/t
\ D
F ;
L "wa:', ?”«;’& A 4 \‘*.‘.\'HQS? B
4ft 4ft —p— gt —f— 4 fi —-)
2l 2
0O4)=Booth 3008B)324001b 200)=Booiy
.’“1‘"':_“‘—”«-1—— |-~
> ‘. y I N
A | 1)
24ty 44t Tafe Tl
A
¥« &
2004)=800 1h
My Vorf
G A
&ezm
3004)=(2001
Y [_ zaorf)aﬁw/b
Me VeI T 1e -y
«) ——

e
(A l‘é}ﬁfﬁ'

=

Ey 2000 Ib



7-14. Detenémne the normal force, shear force, and
moment at a section passing through point D of the two- ~ 3 hadon
] : =0 - —Fc(6) =0 -
member frame, L2y = 0; 120004) + 3350(9) e t 7
Aot e
Ko = 2080 N T b /5
e Fe
. {3
. 12 -0
—EIF =0 ﬁ(2080) -4 =
A, = 1920N
SOON 300,
> (2080) = 0 ~3 0
+T25 =0 4y — 1200 + 33(2080) = 1208 € - l§‘> No
m
v
A, = 400N Hoon ’
L5E = 0; Np = 1920N = 1.92 kN Ans
+sz; = 0 400300 ~ V=0
V= 100N Ans
(+EMp = G ~400(3) + 300(1) + Mp = 0
M, = 900N-m Ans

7-15. Determine the normal foice, nd
moment at a section passing through point E of the two-
member frame.
5
N -1200(4) - BI’;C(G) =0
Fc = 080N

12
—Ng ~ —=(2080) =
& 13(20) 0

Neg'= ~1920N = - 192 kN Ans

5
Ve - $5(2080) = 0

Vo= 800N Ans
=0 5 12
(+IM, = O; ~13(2080)(3) + T3(2080)(2.5) - M = 0

My = 2400N-m = 240 kN-m Ang




7-16. The strongback or lifting beam is used for
materialsf!fwandling. If the suspended load has a weight of
2 kN ‘and a center of gravity of G, determine the
placement d of the padeyes on the top of the beam so
that there is no moment developed within the length AB
of the beam. The lifting bridle has two legs that are
positioned;at 45°, as shown.

£ e g
Support Rea{ﬁ:tian: <+ From FBD (a), ¥
c+?M,,%=O; F(6)-2(3)=0 F=100kN n ' 5 FBG
+ ZI};:O; F+100-2=0 F.=100kN é‘ iﬁﬁc\
(a) ;4-"1[

From FBD (b),

.

S IE=0;  Fccos45°~Fyecos 45° = 0 Baic=Fc=F

+ T}:I; =0; ZFSi!l 45°-1.00-1.00=0
Fc=Fe=F=1414kN

internal Forcci: 2 This problem requires My = 0. Summing moments about
point H of segment EH[FBD (c)], we have

Cro, =0 100(d+x) - Latdsin 45°(x)

~ 1.414c0s 45°(0.2) = 0
d=0200m Ans




|
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7-17. Deterim‘ne the normal force, shear force, and
moment acting at a section passing through point C,

(+IM, = 0;

700 1b

; A', = 100 1b

+ 3co830°)
=0

=800 (3) - 700(6 c0830°) ~ 600 cos30°(6 cos30°
+ 600sin30°(3 $in30°) + B, (6c0s30° + 6 €0830°)

B, =92741b

800 sin30° ~ 600 sin30°~ A,

A, ~ 800 .cos30° — 700 ~ 600c0s30° + RN74 =0

A, = 98511b
HEE = 0 N¢ = 100c0830° + 985.15in30° =@
';‘g/, Ne
Ne = 406 1b Ans 158
foodl e—@\v‘
+'\ZI§ = 0; 100 sin30° + 985.1¢0s30°~ Ve=0 T
‘ w514
Ve = 903 1b Ans
(+ZM, = 0O; ~985.1(1.5c0830°) - ‘100(1.5 5in30°) + M, =0

My = 13551b-ft = 1.35 kip-ft Ans

7-18. Determine the normal force, shear force, and
moment acting at a section passing through point D,

700 tb

(+IM, = 0;

AIF,

/’+}:1,;

2

L""‘:MD = 0,

~800(3) — 700(6 c0530°) ~ 600 ©0830°(6 c0s30° + 3cos30°)
+ 600sin30°(3 sin30°) + B, (6c0s30° + 6 c0s30°) = 0

Yooth
B, =974 1 Bolb B ALk g loots
3 3h
800 sin30° — 600 5in30°— 4, = @ A g
* Ax (.__T o Ko T
A =100 Ay
—Ay-
4, ~ 800 c0s30° = 700 — 600c0s30° + 9274 = 0
A =98511b
Np + 927.45in30° =0
Np = —4641b Ans
Vp = 600 + 927.4 c0830°= 0
) o m Vs tooth
Vy = ~203 Ib Ans .2
b VY
~Mp ~ 600(1) + 927.4(4 cos30°) = 0
Ryl

Ans

My = 2612 bRt = 2.61 kip-#t




I
i
i
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;—;9. Detern?ine 'the normal force, shear force, and
ment at a section passing through point C, ’Take

P=8kN.
i L+2M, = 0; ~T(0.6) + 82.25) = 0 T
| ) - 0.6m
T = 30kN “—p
l 3 Ax
+ BN AJ
=IF =0 A, = 30kN
075m 1.5m
A, = 8kN
~Ne-30=0
Ne = <30kN Ans
Ve+8=0 e ¥
: M.-?‘G e 3p
Ve = ~8xkN Ans To,',sm T b
. . L]
L+IM = 0; ~M; +8(0.75) =0
Mg = 6kN-m - Ams
#7-20, The cable will fail when subjected to a tension of
2 kN. Determine the largest vertical load P the frame will
support and talculate the internal normal force, shear
force, and moment at a section passing through point C
for this loading.
aill
0.T'm 0.5m
| c
L .
0.75 M——of—0.75 m——
P
2N
(+IM, = O; ~2(0.6) + P(2.25) = 0 b
A
P = 0.533kN " Ans Toeon *
. ' ? by
_)ZE =0 A, =2kN
: +1E =0 A, = 0.533kN
‘% =IE = 0 “Ne=2=0 Ne gl '
Ny = —2kN Ans Y "~7f-fo :3::’0
+125 =0 Vo +0533= 0
Vo = 0533 kN Ans
LHEMe = 0; -M. + 0.533(0.75) = 0

M = 0400 kN.m Ane




?

7-21.
and be

Determine the internal normal force, shear force,
nding moment in the beam at point B.

Free body Diagram : The support reactions at A need not be computed,

Internal Forces : Applying the equations of equilibrium to segment CB
we have ;

»

T(480)(12):286 kip

- j F‘~~-

S IE =0 Ny =0 Ans ‘ Va! i Sy
Mgl e

+TIE =0, y-288=0 v =28.8kip Ans —J
» y B [ ] Na l_ | |

(+2 =0 -2884)- a4, =0 ‘ Pase T80 1

! My =-115kip: ft Ans

7-22. Determine the ratio of a/b for which the shear
force will be zero at the midpoint C of the beam.

i

Support Rca‘;k:tions > . From FBD (a),

Zatb) W

1 1 312bra) L)L; f_(f—a)
C+ZM,=0: 5(2a+b)w(-3-(b—a)]-A,(b)=o "‘“““‘ A

L

-
v
-

A= Glb(z‘nb)(b-a)

'
!
i
4 |
i

Internal Forces : This problem requires V. = g, Summing forces
vertically [FBD (b)], we have

b
é
A;} ¥
T = Q; » - _1 é w = w
IIE =0 2 (2asb)(b-0) 2(a+2)(2) 0 Z@ £y Flark)
. e 2
%(mb)(b-a):;;(m,,) T I

| E——

1 ]
- A : -
p ns ’1,7"1"5'0

A= B (2ath) (-)

Ne

ol




7-23. De:lermine the internal normal force, shear force,
and bending moment at point C.

|

i

Free body Diagram 2 The support reactions at A need not be computed.

Internal Forces : Applying equations of equilibrium to segment BC, we
have

D IF|=0; med0o0s 60 =0 No=200kN  Ans

J 40N

Neglect the weight of the beams,

Mc = ~250kip-f

RV% S i ™
+TIE =0;  V.~240-12.0-40sin 60° = 0 M Yei L 0’
Vz =70.6kN Ans MNE .- R
e M |l .t
('+uuc== O;  ~24.0(15) - 12.0(4) - 0sin 60°(6.3) ~ M, = 0 Frem1 25m | Zom il
My =-302kN.m Ans
*7-24. The jack AB is used to straighten the bent beam Segment :
DE using  the arrangement shown. If - the axial 77 WYY
compressive force in the jack is 5000 Ib, determine the lec =0i Mc +2500(10) = 0
internal moment developed at point C of the top beam, )

Ans

2Soolb - Svoalh LSwsil

m
704 Jaﬁc

\/]

Zsoolb




7-25. Solve.Prob. 7-24 assuming t
uniform weight of 150 Ib/ft.

hat each beam has a

/5‘0(24)# 34001b

Beam : PR S ——
+TEF, =0;: 5000~ 3600-2R =0
R = 7001b
R Sooolk g
Segment :
(+r,uc = 0; | Mc + 700(10) + 1300(6) = 0
1800lb
 Mc = -17.8kp- ft  Ans .
: éﬁ'c
logt |/ N,
]
760/ Ve

7-26. Determine the normal force,
moment in the beam at sections passi
D and E, Point E is just to the right

- L5Kp/ft

i

shear force; and

1 L +EZMy =0;
ng through points
of the 3-kip load.
3 kip .
- 2E =0,
+TIE =0;

y -
E cl
+
4ﬁ——1 = IF =0;

H1LH1DA-A,(12) =0
A, =3kp

B =0

B, +3-1(1.5(12) =0

B, = 6kip

Np=0 Ans

+TEE=0; 3-H075)(6)-V, =0
Vp =0.75 kip  Ans
(20 M+ HOT5)(6(D) ~36) =0
M, =13.5kip-ft Ans
L3 =0, Np=0 Ans
+TEE =0; . -V%-3-6=0
Vg = -9 kip Ans
EMg=0; Mp+6(4)=0
M, = -240kip-ft Ans

- fusitnzep

- *’4 R

L e
F‘ I 4ft| )
8¢ 37

Géry Skip

E%;E)EE"VE

*H




7-27. Determine the normal force, shear force, and
moment at a section passing through point D of the two-

~1200(3) ~ 600(4) + %5-,_.(6) =0

member frame, (+3g = 0;
400 N/m
B = 2600 N
+ 12
-XF, = 0; A, = 3(2600) = 2400 N
toon 1508
5 "b%r ek {‘ ‘_-:W
+TEE =0 4, = 1200 ~ 600 + —=(2600) = 0 I T
y 13 400N @&&1—)—; N
1 3m
A, = 300N 2008 %
I3, = ¢ Np = 2400 N = 240 kN Ans
+T2E = ¢ 800-600 - 150 - V,, = 0
Vo = 50N Ans
(+3M,; = 0; ~800(3) + 600(1.5) +150(1) + M, = 0
Mp = 1350N-m = 1.35 KN-m Ans
*7-28. Determine the normal force
moment at sections passing through points £ and F.
Member BC is pinned at B and there is a smooth slot in
it at C. The pin at C is fixed to member CD. (+ZMy = 0; ~120(2) - 500 sn60°(3) + C,(5) = 0
| : 1304 Soou,
q
5001b G =30780 -7l A
" f
35Q bt BIE = 0 B, - 500 cos60° = 0 8y G
A e , e §: D B, =250 3 Tay
LZﬁJl—-J.zftJ—-:; ft——szt 43“[.2ﬁ.’ +TEI§‘, =0 B, ~ 120 - 500 sin60° + 307.'8= 0
B, = 24521 Me Ve
. NE ‘%T?‘-— 2504
SIE ='0; ~Ng — 250 =0 .
Ng = <250 1b Ans
+TIE = ¢ Ve = 245 Ib Ans
(+IM; = 0; My — 2452(2) = 0
Mg = ~490 Ib-ft Ans
538 =0 Np =0 Ans
+TIE =0 ~3078-V;, = 0 N ’{:;" He
E X r
Ve = ~308 b Ans
(+IM, = 0; 307.8(4) + My =0
My = -1231Ib-ft = ~1.23 kip-ft Ans




7-29. D%:termine the internal normal force, shear force,
and the moment at points C and D.

Support Reactions : FBD (a).

(+xm, =0, B, (6+6c0s 45°) - 12.0(3+ 6o0s 45%) = 0

B, =8.485kN
+TIE=0; A +8485-120=0 A, =3.5ISKN
L3F =0 A =0

Internal Fiorces : Appl

v lying the equations of equilibrium to segment AC
{FBD (b)) ﬂ we have )

S4 EE. 20, 3515008 450~ Ve=0  V.=249KN  Ans

R+ZE. =0, 3515sin 45°=Nc=0  N.=249kN

Ans
M= Mo -3.515c05 450 2)=0
‘ M =497kN.m Ans
Applying the ;equan'ons of equilibrium to segment BD [FBD (c)] , we have
5 z;f; =0; Np=0 Ans

+135 =0; H+8485-600=0 ¥, =-249kN Ans

(n:% =0 8485(3)~6(1.5)-M, =0

Mp=165kN.m Ans

P

L—Em 3m —

2062120 kn

|

23515kl
A% 6>




7-30. Determine the normal force, shear force, and mo-
ment acting at sections passing through points 8 and C
on the curved rod.

PASFEE =0, 400sin30° —300¢0s 30° + Ny = 0
| Np=5981b Ans
N E Fy =0 Vy +400c0s 30° + 300sin 30° = 0
Vi = —d496 Ib Ans
{HEMe =00 My +400@25in 30°)
+ 30062 - 2cos30°) =0
My == ~480 1b-ft Ans
Also,
(+2M0 =0; = 59.81Q2) +300(2) + My = 0
My = =480 lb-ft Ans
SEF =0, A, =400
+1+TF =0, 4, =300
(+2M4 =0; M, -300(d) =0
: My = 1200 b4t
N EZF=0 Ne+4005in45° + 300¢0s45° = 0

Ne = —495 Ib Ans

N,
My .,”
\VI;
Yn
0%
401b 4001
30016
30016
e 32
400 1b: } 04, _J /

M, A
3001b k\b

21t ¢ 1,200 th.ft

3001
SHEF, =0, Vo — 400008 45° + 300sin 457 = 0

Ve =707 1b Ans

(+2Mc =0;  ~ M¢ = 1200— 4002 sin 457
+ 30002 — 2cos45%) = 0

Me = ~1590 bt = —1.59 kipft Ans
Also,
LHEMo =00 495.00) + 3002) + Mc =0

M = —1590.Ib-ft = —1.59 kip-ft - Ans

7-31.  The cantilevered rack is used to support each end
of a smooth pipe that has a totdl weight of 300 1b. Deter-
mine the normal force, shear force, and moment that act
in the arm at its fixed support A along a vertical section.
Pipe:

+1ZF =0, Ngcosd0’ -150=0

Np = 173205 b
Rick:

SEF =0 ~ N+ 173.2055in30° = 0

Ny =866 Ib Ars
+ 1 IF, =0, Vy—173205¢0530° = 0

Va4 =150 Ib Ans

{ +EM, =0, M, - 173.205(10.3923) = ©

M4 = 1800 Ib-in. Ans

173.205/6
30°

6in. 10,3923 in.

Yeos30° = 10.3923 in:




I

i

*7.32, Deteirmine the normal force, shear force, and

moment at a section passing through point D of the two- = IF- .
member ﬁamie_ L+, = g =D +B,()+ B4y = l‘”‘ - -:,_) By
| ]
L+2M, = o; =B (4 + ;(4)(1.5) =0 J LT"’“"
B, = 12N M

&y
B, = 04kN .

Bx
2
:)z”; = (; ~Np=-12=0 . Mzﬁ
o"——r

Np = ~121N Ans

+T2E <o Vo+04=0 1

Vb = ~041N Ans

iy ¥y
L+3M, = 0; ~My +04(1.5) = ¢

Ma = 0.6 kN-m




)
!
i

7-33. Detgrmine the internal normal force, shear force,
and bending moment in the beam at points D and E. Point
E'is just to the right of the 4-kip load. Assume A is a roller 4 ki
support, the splice at B is a pin, and C is a fixed support. 0.5 kip/ft

i

G \
6ft——1——-4ft 4ft-

SupponERcaction: < Support reactions at C need not be computed for

this case. from FBD (a),

(+2M,=0;  600(6)-4,(12)=0 A =300kN
+TZ5=0; B,+3.00-600=0 B, =3.00kN

52E =0 B, =0

Internal Forces ¢ Applying the equations of equilibrium to segment AD
{FBD (b)], wehave

-’-» IF, =0; Np=0 Ans
+%T2F;=0; 3.00-3.00-V, =0 ¥, =0 Ans

( +m,, =0; M,~-3.00(3)=0 M,=9.00kN-m Ans
Applying the equations of equilibrium to segment BE [FBD (¢)] , we have
538 =0; Ng=0 Ans

+TiE =0; -300-4-V;=0 V,=-7.00kN Ans

(+§mg=o; M;+300(4)=0 M;=-120kN-m Ans

ofl2)-6oup

i H
R Y A B)(

: by ; f

05(6)=3.0 kip

o3 M
Y%

3t 35

Avs.%-o Kip
By=3.0kip 4 Kip

¥
Be=0 |t
X’ i I’/E «)

I 44




7-34.  Determine the internal normal force, shear force,
and bending moment at points E and F of the frame,

Support Reactions : Members HD and HG are two force members
Using melh(od of joint [FBD (a)}, we have

DEE =0 Fyoods 26.57°~ Fypcos 26.57° = 0

. Fup = Fyg =F ’#
+ T"Xl-; =0;  2Fsin26.57°-800=0
Fup = Fye = F=89443 N
HD HG FHP /7.;(7
From FBD (b), 26:57% 2657°
T X
(+zM, 40: G (2c0s 26.57°)+ G, (2sin 26.57°) ~894.43(1) =0 (1]
From FBD (¢), 4500/\/ @)
Q}:M =0, 894.43(1) - G (2008 26.57°) + G, (2sin 26.57°) = 0 21
Solving Eqgs.[2] and (2] yields,

G =0 C =500N

Internal Forces : Applying the equations of equilibrium o segment DE
[EBD (d)], we have

omj

13
| oy
N 3
+ ZE. =0; Ve=0 Ans \ g
N
. : N
+ZI';. =0; 894.43—NE =0 Ny =894 N Ans é
b
G):Mg=0; Mg=0 Ans

Applying the equations of equilibrium o segment CFIFBD (e)} , we have

J
i Y/ ZE =0, Vp+500cos 26.57°~ 89443 = 0
' Ve=447TN Ans

\+21';,»=0; Np=500sin 26.57°=0 © N.=224N Ans

Q-}:M, =0, Mo+894.43(0.5) ~500cos 26.57°(1.5) =0
! Mp=224N.m Ans




7-35. Determine the distance @ as a feaction of the
beam’s. length L for locating the roller support so that
the moment in the beam at 8 is zero.

: 2P (4 -
{+zu=o, =G4 “)(-21




*7-36. The semicircular arch is subjected to a uniform

distributed ' load along its axis of Wo per unit length.
Determine the internal ‘normal force, shear force, and
moment in the arch at § = 45°,

Resultants of distributed load
By = !:wg(rde)sina = Fwo(=cos8)’ = rwo(1~cos8)

Fpy = I:wo(rda) cosé = rwo(siﬁe)': = rwy(sing)

My, -L‘w(rdo)r = wo
At 8 = 45°
t/EF, = ~V+Fpcos0 ~ £ 5inf 2 g
V = 0.2929r wo cos45°® ~ 0.707r wy sin4s°

Va ~0.293rw, Ans

HN\IE = ¢ N+Fpyco80 + Fp,sin0 = 0

N = ~ 0.707r wy sin4s° - , 29297 wo cos45°

N= 0707 rw, Ans
: ‘
(+2:Mo 20 M+, w.(z) + (<0707 r wo)(r) = 0

M= ~0.0783r% Ans

Fa 2B 8ry ’
N oMLV

o e

mt‘a F": 077 We

7-37. Solve Prob. 7-36 for- 8 = 120°:

il W

Ly
: F
; \V 30° Ry
M saﬂ

Resultants of distributed load :
o
Fo, = L‘w.,(rd&) sin@ = rwy(~co18)] = rwo(1-cos9)

¢ ]
Fay = L‘wo(rda) cosd = rwo(sinO)L = 7 wo(sin@)

Ma = [Pwo(rdd)r = Pwgd

At 9= 120°,

Py = rwy(1-cos 120%) = 1.5 r wy

Fry = r wosin 120° = 0.86603 7 wq

W IF,. =0; N+ 1.5  wycos 30° - 0.86603 7 wosin 30° = 0
N=~0.866rwy Ans

NIF- =0, V+1.5r wosin 30°+0.86603 r wocos 30° = 0
V==15rws Ans

' 2°
ezu,.o. —M-o-r’wo(z)Ga-o'-r)-o»(-O.“ﬁrwo)raO

M=1.23rws;  Am




738. Determine the », y, ¢ components of internal g, - o, F,+F +E =0

loading at a section passing through poi i i
point C in the pipe ,
assembly. Neglect the weight of the pj i
. pipe. Take Fo = {~150i - 350§ + 700k
F; = {350f ~ 400k} Ib and F; = {150j - 300k} Ib. ‘ e e Fe
C = -1501 A :

| \ i gt /.

| : = -3501b A '

| E " TONARN,

¥ G = 7001 Ans

=0; Mc+rc1xl",+rc,xl?‘z=0

i o§ ok | O R
M, + 13 2 0"+'o 2 OOJ=0
0 35 150 0 -3
M, = {14008 ~ 12005 — 750k} Ib-ft

M, = 1,40 kip-ft Ans

M = -1.20kipft  Ans

My, = 750 1b-ft Ans

739, Determine the x, y, z components of internal

loading at ars?;gion passing through point C in the pipe

assembly. - Neglect the ~weight of “the pipe. Take
F, = {—80i + 200§ — 300k} Ib

and F, = {250i — 150§ — 200k} Ib.

IF, = 0; Fo+F +E =0

¥ = {~170i - 50§ + 500k} Ib

G =-1701b Ans
G =-5b Ans
G = 500 Ans
IM, = 0; Me+roxF +rx B =0

=}

| i j kK P k
MC+’3 2 3(:)0{+IO 2 z00!:0
-0 200 - 250 150 - 30
M. = {1000i ~ 900 ~ 260k} Ib-fe

hj’c,=1kip-(l Ans

My, = -900 bRt Ans

M., = =260 Ib-fy Ans




*7-40. Determine the x, y, z components of force and
moment at point C in the pipe assembly. Neglect the
weight of the pipe. The load acting at’ (0, 3.5 ft, 3 ft)is
Fy = {-24i —10k} Ib and M={-30k} Ib - ft and at point
(0,3.5 ft, 0) F, = {~80i) Ib.

i

Free bodty -Diagram : The support reactions need not be computed.
f

Internal iForces : Applying the equations of equilibrium 1o segment BC, ok
we have

IE =0, (V),-24-80=0 (V)= 10416 Ans

ZP; =0; Ne=0 Ans

ZF,' =0 (), -10=0 (V) =100 Aans

M, =0 (M), -10(2)=0 (M), =2000b-ft Ans

&;M,=O; (M), ~24(3)=0 (M), =T20b-f Ans

mg =0; (M), +24(2) +80(2)~30=0
: (M), =-1781b-ft Ans




7-41.  Determine the x, y, z .components ‘of force and
moment at point Cin the pipe assembly. Neglect the weight
of the pipe. Take F, = {350i—400j} b and F, =
{—300j+ 150K) Ib.

" < Free body Diagram : The support reactions need not be computed.

Internal Forces : Applying the equations of equilibrium o segment BC,

we have

Nc+350=0 N, =-350Db Ans
(%), =400-300=0 (V) =7001b Ans
(Vo) +150=0 (V) ==~1501b Ans

(Mc), +400(3) = 0 ,
(Mc), ==1200b-ft=~120kip-ft  Ans

(Mc), +350(3) - 150(2) =0 _
(M), =-T50Ib-ft Ans

(M), —300(2) —400(2) = 0
(M), = 1400 Ib-ft= 140 kip - ft Ans




i

7-42. Draiw the shear and moment diagrams for the

beam (a) in terms of the parameters shown; (b) set P =
6001b,a=5ftb=7ft

+T2E = 0; | -f-?--V=0
a+
V=—-—Pb Ans
a+b

. W L,
For a<xs(a+bh / w 7Y -f‘-‘-x

. m P_h’. R+ b
+TLF =0 Pb ~P~-V=0 b
a+b
A
Pa
- Al
V-3 ns N b)
350
Ph
Qzuso. =L s PG-a+M=0 WY ==ze X (D
ra M (1b-44) 1750
M= Pa- X Ans /

a+b

<P

- (b) ForP = 6001b, a = 5, b = 7ft

7-43.. Draw fthe shear and moment diagrams for the
cantilevered beam,
1 R "“-n-,’t

o wom
( 1;1 Y
v
100 lh
’Aﬂnlb-f‘
Y \Goo lo-ft ‘_
} m
g 100 z 7 . 800 1p. 100 b
¢ SN f‘;(t y
100l 4
1800 b
For 0sx<5fi: vew

+TZF =0; 100-v=0; V=100 Ans

(;zu =0, M-100x+1800=0; M = 100z~ 1800  Ans “/////f‘(///////a ()

For S<x<106:

m(lk-ft)
+TEF} =0: 100-V=0; V=100 Ans

GEM =0 M-100r+1000=0; M = 100~ 1000 Ans




P

7-44. The suspender bar supports the 600-Ib engine.

raw the shear and moment diagrams for the bar.

For ¢$x< L5h:

+T2{I"’ =0 -300—on

V=-300 Ans

Q}:M =0

M= - 300x

For 1.5 ft<x<3ft:

+TXE =0

M+300x=0

Ans

600 - 300 -V = 0

V=300 Ans

==

3oaib

GEM;: O: M+ 300x-600(-15=0

M = 300x~900 Ang

VUIE)

R/

M ~3o00

SLLIY ]

—~4So

X($H

()




7-45. Dravé/ the shear and moment diagrams for the @
beam (a) in terms of the parameters shown; (b) set
My =500 §~m,L=8m. '

®)

X
For' 0<x$ =~ °-,=='P
0 ¥
+TZI'; =0; V=0 Ans "\l‘ m,
o X
l C
(+IM = 0; M=0 Ans ° ! ! °
Lom
L A 0 e P’" 5§y 4
For 3<*<7 | v
o 4 Y ,
+T2E =0; V=0 Ans
(.+2M=0; M=M0 Ans m m{ l ’
2L n v L-x 0 m
For -3—<st CTI====;
0
+TIE =0 V=20 Ans
(+ZM = O; M=0 Ans

SetM, = 500 N-m, L = 8m
X
0 —epmn |5
For05x<§m J ij
0 SO0 00pm

Ans |
° IAYm I 24m ( 247m A

+T25 =0 v=0

+IM =0, M=0 Ans V(HJL l
8 16 7M S00K-m Ol
For§m<x<-§-m D-—-I igm { {
0 % ME m{m) 500 I
+T}:I; = 0 V=0 Ans 0 D;);q
C+EM = 0; M = 500 N-m Ans
16 a¥ g
-
For—?;- m<xs8m GT%,
1
+TEF; = 0; V=20 Ans
(+IM =0, M=0 Ans

7-46. If L = 9 m, the beam will fail when the maximum
shear force is Vi = SKN or the maximum bending
moment is Mpax = 2 kN - m. Determine the magnitude
M, of the largest couple moments it will support.

See solution to Prob. 7 - 4'6‘

My, = My, =2kN-m Ans




7-47.  The shaft is supported by a thrust bearing at A and
i journal bearing at B.1f L = 10 ft the shaft will fail when
the maximum moment is M,y = 5 kip-ft. Determine the
largest uniform distributed load w the shaft will support.

w

T T

For 0<x<L

+1EF =0 %é—wx—V:O

wl
V=—wx+ -5

V=2(L-120

wl X
(-H:M =0 -——2—x+uu(i)+M=O
wl we-
M=
M= %-,(L.r - 1%

From the moment diagram

wi?
Mopar = '8_
wm=ﬂ%f

w =400 1b/ft  Ans




e s

beam.

BSupport Reactions:
,(+2M,, =0 G- 1525 =0 C, =125kN
+TEFR =0 A —-15+125=0 A, = (0.250 kN
Shear and Moment Functions: For 0 < x <2ml[FBD (a)],
LT EF =0, 0250~V =0

(+2M =0, M-0250r=0 M =(0.250x} kN-m

|
‘1(+2M =0; 0.25x — Li(x —2>(" ‘2) ~M=0

2

; M = {=0.750x + 3.25x — 3.00) kN-m -Ans

i

V = 0.250 kN Ans

Ans
Hor 2m < x < 3m [FBD (b)],
+1ZF =0 05153~ ~V=0
Vo= [3.25 - 1.50x) kN Ans

*7-48. Draw the shear and moment diagrams for the

1.5 kN/m
111}
AT B I
‘” I o Sl
2m o
Im -

1&

0.25 i

M (kKN-M)

——y

”
0.25 kN v 0.25 kN x
@) (b)

V(kN)

2.167

l x{m)
0.521\’
~-1.25

x(m)

749 Draw the shear and bending-moment diagrams for

thje beam,

Support Reactions:

Sléear and Moment Functions: For 0 < x <20t [FBD ()],

+ P EF =0 490 =508~V =0
V= (490 - 50.0c} 6 Ans
{+zm=o0: M+50x(§)—490x=o

M = {490x —25.0¢%} b ft Ans

For 20 ft < x < 30 It [FBD (b)},

+ 1 EZF =0 V=0 Ans

.(I+>:M=o; “200-M=0 M=-200Ibft Ans

'

J(+EMH =0; 1000(10) — 200 - A,(20) = 0 Ay =490 1b

490 1

50 /ft

200.1b - ft

490 .
\\ 9.80
N '

~510

M (Ib.it)
2401

13 (r~ ) kN



7-50. ' Draw the shear and moment diagrams for the beam,

wt
Suppoirx Reactions : From FBD (a), A0 :F _____ } T
? . wL(3L 3wl | - |
(+£MA=0. C’-(L)-T(T)=O C;:—s- ’ % ke _‘%
E*TXF‘O‘ +3wL_wL_o A= L A C
EEE A0 a-T h @ ¥
Sheur and Moment Functions : For 0'< x<-I;-[FBD(b)), Vv
; s
“zgen My, o ans E 15“‘ )
: 8 -8 Y
Qo,::u:o; M—--‘;—L(x)zo M=18£x Ans Abz 5 ; W(e-x)
i L=X |
. S
‘For = <x$L [FBD (c)], : ===Z
‘ L-X
+TZI'; =0; V+-3-‘-;—L~W(L—x)=0 WL
w PPELL
V=2 (5L-8) Ans i 8

Il -
(+zm=0 —';-(L—x)-w(z,-x)("—z“)—u= 0

M=2(-L'+SLe-4¢)  Ams

R
J |




7-51.  Draw ithe shear and moment diagrams for the beam.
Soooth

. (+EM, = O; = -
250 Ib/ti 4 5000(10) - 150 + B,(20) = 0 J}:" -=-y
B, = 25 A ')lsowft
, = 2500 b s0x ,m,ﬂf 1
Soukgp - 1~ i‘-
z -:)ZE = 0; A;' ‘= 0 C l’m *‘h'-—__,,
1501b- ﬁL 20 15016
i
T ey mw@ﬁ”‘f"
)tsow-c:
A4, = 25001 MID w o
For 0sxs20n t;:) ’
+T28 = o; 2500 ~ 250x - V = 0 IZE"

V = 250(10~x)  Ans,

(HEM =0 ~2500(2) + 150 + 2505(5) + M= 0 O
M = 25(100x - 52" - 6) Ans
#7.52. Draw the shear and moment diagrams for the beamis
20kN
0sx<8 '
¥ Yorfm  okn
+T2E =0, 13375-40x-V =0 LITTITH . byt
i h h
F 1
|V = 13375 - 40x Ans B 254 ’
: 3 3m
(+ZM = 0; M+ 40;(3‘2-) - 13375x = 0 W)
: 3] 0
M= 13375 - 205" Ans - x
? e -85
§< x 511 m{fna) l
. 23k
+T2E =0, V-20=0 . L7 .
i

V=20 Ans

C+EM =0; M+ 20(11-x) + 150 = 0
M =20x - 370  Ans




7-53.  Draw the shear and bending-moment diagrams for
cach of the two segments of the compound beam.

Support R‘fgacmm: : From FBD (a),

(+TM,=0;  B,(12-2100M =0 B, =12251
+TZE=0; A +1225-2100=0 A, =851

From FBD (ib),

(+24"4,,=0; 1225(6)~ G, (8) =0 ¢, =91875Mb
+TEF =0; D,+91875-1225=0 D, =306251b

Shear and Mom’em Functions : Member AB.
For 0 Sx <12 ft {FBD (c)],

+TZE =0, 875~-15x-V=0
" V= {875-150x} Ib Ans

Gzm=0 M+ 150x(3 )-875x =0
M= {875x-75.0c*} b ft Ans

For 12 ft<x <14 ft [FBD (d)],

V-150(14-x) =0

+T$F; =0;
3 V={2100-150x} Ib Ans

L 4
(rzM=0; —150(14-:)(' ~

M= {-7500" +2100x - 14700} [b: ft  Ans

)-—M=0
For member GBD, 0 Sx <2 ft {FBD ()],

+TEE =0, 91875-V=0 V=9191b Ans
918.75x - M =0

(+zm=0; M={919c} b-ft  Ans

For 2 fi<x <8 et (FBD (D],

+TEZE =0; V+3062§=0 V=306D Ans

306.25(8 ~x)-M=0

IM=0;
* M= {2450-306x} Ib-ft Ans
v{ib)
91875
. 2 g X($¢t)
~30625
Mlp.ft)

18315

150 1b/ft

150014
#x"P
D
N\C («)
=

4K

1‘3"\(&)

X
G3=98751

v

& quah_,::?

Vi) Dy = 3062515
675 ‘
\ 30c
l,\: X
0 563 e
-925
Mibft)

2552




!
\

7-54, Dr;“aw the shear and bending-moment diagrams for
beam ABC. Note that there is a pin at B.

Support l?cacticn: + From FBD (a),

. wlrL L wi
(oese FHafieo ooz

From FBD (b),

+ T8 0 A wl wl A _ 3wl

Shear and Moment Functions :For 0Sx<L[FBD (c)],

3
+158 =0, —:’-‘-wx-v=o
V=;1(3L-4x) Ans
3wl rxy  wi?
Gz=0; & 00 -w(3)- T mr=0

M=Z(3Lc-2-1%)  Ans




7-55. Ii’)raw the shear and moment diagrams for the
compou%d beam. The beam is pin-connected at £ and F.

Support Reactions : From FBD (b),

- LY wirL wl
Goe=o 5(5)-5(E)-0 £-%

: wl wlL wl
&Tzr;:o; E,+—6.--—3-=o ;:,=-3—
From FBD (s),
: wlel\ 4wlrL Twl
G0 3weR(5)-5(3)=0 ShaTy
FromFBi)(c).-

| AwL/LY wLyL, WL
ez =0 ,—5-(5)-—(~)-A,(L)=o 4=

6.\3
Twl 4wl wlL 10wl
T5F =0 o o e e B = et
+1IE =0 r* 18 3 6 B, 9

Shear and Moment Functions : For 0 <x < L[FBD (d)],

Twl

+TZF" =0; —ls—--wx-V=0
V=-;-v§(7l.-18x) Ans

: XN\ 7wl
(+2;'M=0; M+wx(5)-—l§—x=0

M=;”.8(7Lx—9x’)

For LSx <2L[FBD (e)],

Twl 10wl
+TZF;—0, T8~+ 9

w
V=5(3-20) Ans

-wx-V=0

Xy Twl 10wl
(+W-0, M+wx(§)—T8-x-T(x-L)-O

M= (DLe-2002-9)  Ans

For 2L <x/S3L{FBD (01,

+T2E =0; v+7—;%':—w(31.-x) =0

V= ;‘%(«m- 18&) Ans

l 7 -
CTW= 0; ~¥8£'(3L—x)-w(3l.-x)(§%:)-b{=0

M=T’;(471.x-9x2-601}) Ans




*7.56. Draw the shear and moment di k
o756 iagrams for the

| { 4 m | 2~

Support Reactions : From FBD (a), I = [
; sc wJ5 |
(D=0 90D -4©=0 4, =3.00kN ; F’R
‘ﬁ ) Ax T k —3
Shear and Moment Functions : For 0 xS 6 m {FBD (M1, R '
! 2 A T ;
+TIF =0; 3.oo—§--v=o 7 | -

%2 TGNG)= 70 KN
V={3.00—T}kN Ans (a)

t occurs when V =0, then

The maximum momen!
| 2
' 0=300-> x=3464m
4
x2\rx . ' Z
(rem=0 M+(—;)(§)-3.00x=0
x! A;’3-Olw h ‘%’
= - — . Aot
M {3.00x n}kNm Ans ',z!,'%).K:l
P>
Thus,
V(kN)

3.464°
M., =3.00(3.464) - =693kN-m




7-57. If L =18"ft, the beam will fail when the
maximum shear force is Vi = 800 1b-or the maximum
moment is My, = 1200 Ib-ft. Determine the largest
intensity w of the distributed loading it will support.

Al
L K
For 0<x <L
wat e
TF, =0 Vo= 2L
+1 4 2L 1
-7y M
M =0; = 2 ¥ ‘)
{rEM=0 =t v
—~wi
Vmar = Y
~w(18)
~ 800 =
8 2
w = 88.9 Ib/ft
wil®
Mma.\' =
1200 = —-w(18)"
6
w = 22.2 b/t Ans

W

b« w2
)4

WL




7-58, The beam will fail when the maximum internal
moment i Mgy, Determine the position’ x of the
concentrated force P and its smallest magnitude that will
cause failure.

kS t-a
For 5 < X 1\.—!) I g
L L
PE(L-—x)
Ve
foem——]
13 P"‘*

For & > %, Z




7-89. Drawthe shear and moment diagrams for the beam. 4 kip/ft

A 4f4)-460 Lp
Support Reactions : From FBD (a), )
“+ IM, =0; M,-48.0(12)=0 M, =576kip-ft 'ﬁ’i'/,——-"" \\\\
+TZE=0; A -48.0=0 A =480kip ( .|
i '
Shear aud Moment Functions : For 0 Sx <12 ft (FBD(b)], M 12§t . Vozdfe
a
x? k
+T2P; =0; 48.0——6'-V=01 z’{%)(x): i
x ,
v={4s.o-—} kip Ans g
6 - . — ]
Adsoke 1Ty 3 )
Gzm=0. M+iz-(f)+s76—4s.ox=o (; l DM
6 \3 3 M52 Kipst) = _
M={4s.0x-il‘-§ —576} kip- ft Ans +Hzes-x](24x)
24X
For 12 ft<x S 24 f¢ [FBD (c)], T’L&'ﬂé i \\_3
<) M |
171 I l
4-T2P; =0; V*5[3(24—x)].(24—x)=0 . e
V= {%(24-2)2} kip Ans v(xip) ’ ,
460 ;
C"'w=0; -%[%(24_3)](24—4?)(24;‘)—”:0 ) \
{1 . } —x (5t
MCkipfe)
2 2
0 1 X (3t)




*¥7-60. | Draw the shear and bending-moment diagrams
for the beam., ‘

Support Reactions : From FBD (a),

(oM =0 A (D+450(1)-12002) =0 4, =650N

Shear and Moment Functions : For 0 <x <3 m [FBD (b)],

+T2E =0, -650-50.0x*-V=0
V={-650~50.0x"} N Ans

(+zm=0: M+(50.0x2)(§)+650x=0

M ={-650x-16.7x'} N-m Ans

For3im<x <7 m [FBD (c)],

C+TIE =0, V-300(7-x)=0
V= {2100~ 300x} N Ans

(rzm=o; -300(7-:)(2-2“_’.)-M= 0
M= {~150(7-x)*} N-m Ans

g
TOOXL 450N 30 12000

A 8
¢ Fay
F(00L)(XI=50.0 X%
_~loox

e v
= 1};‘4 b
PR

Aa=eié'3x S o)
z vi |
© m CI ,
_ ‘ 7X |
V(N)
1200
i ]\: xCM)
=650 3 7
-/100
MONm)




7-61. . Draw the shear and moment diagrams for the beam.

ort Reactions : From FBD (a),

Supp
wl(L\ wlLrL wil
, ('+2M,-=o; T(§)+-2—(5)-4,(L)=0 A=

Sluafr and Moment Functions : For 0. Sx S L{FBD (b)],
! wl w l/w
l +TZF,'-0. S -i—x i(ix)x V=0
: w 2 2
V=——(4L" -6Lx~
I2L( 3 ) Ans

Thcmiaximummomemoecu:swhm V=0, then
0=4L%<6Lr-3x> x=05275L
LEM=0;  M4o( )(‘)-ﬁ” N-2Lx=0
Lrzm=0 2(21.’r \3)732 (E) 3 T
w 2 13 .
= ——{ 4 - -
M xzz.( L'x-3Lc*-x*) - Ans

“\lﬁ,

= 0.0940wL?




7-62.. Draw the shear and moment diagrams for the beam P
a) in terms of the parameters shown: (b) set P = 800 Ib,
a=5"ft L =121t :
@ For 0<x<u
+tEFR =0 V=P Ans
,(+EM =0, M= Py Ans
P v
For a<x<L~a € 3 a M
‘ M *344 (f
FPEF =0 V=0 Ans ' v ’E oy Lox
E P P P
(+2M=o; ~Px 4+ Ple—a)+M=0
P p x 31\4 300 1b
M= Pa Ans i i F=’ * S i ”
1%
. 800 1b £ oM
For L—-a<x=<L P ’ P 800 1b v
+1IR =0 V=op Ans @ Lm0 (@
v
,[+2M=0; ~M+P(L~x)=0 P MV
0 v ( 12~ x
M = P(L ~x) Ans -#
Wi e 800.1b
M Set P =801b. a=51, L=121t p
For 0<x<5tt 0 *
+1ZF =0 V=80l Ans 800 800 ib
( FIM=0; M =800cibft Ans
For Sft<x<7Ht 800 I 800 b
‘ —— - ) SHOIR SR
+1IZF =0 V=0 Ans |
LHEM =00 —B00x +800(x —$)+ M =0 800 ' ’
{+)
M= 3000 Ib. ft Ans 0 x
M Ub.it) ‘ Bl
For Tft<x <121t .4.000 |
+1 ILF. =0 V= ~8001b Ans
i x
{HEM =0 ~M+80002-x) =0 by
M = (9600 ~ 800x) Ib-t Ans

7

63. Express the x, v, z components of internal loading

in the rod as a function of y, where 0 < y < 4 ft.

ForO<sy<4ft

v i R4 - v)
R

-

Fe=0; V., =1500 b= 1.5 kip Ans
Fo=0; V,=0 Ans 1.500 16
Fo=0; V,=800(4— ) b Ans
M, =0; M, —800(4 —y) (4—51) =0
1500 1b
M, = 400(4 = v)* Ib-ft Abs
IM.=0; M, +1500Q2) =0
: M, = ~3000 Ib-ft = -3 kip-ft = Ans
:A%; =0, M+ 15003 —y) =0
M, = —15004 — y) Ibit Ans




E

*7-64. Determine the normal force, shear force, and
moment in the curved rod as a function of 6. For0< 6 < 180°

4 .
A+ EE = 0 N—chosa - ;Pﬂnﬂ =0

P
N = =(4c088 + 3sin9) Ans N
5 o r " )
4 3 * R
NEE = 0; V—gPsin9+-5-P0089=0
£
P P
V =2(4 8in6 - 3c0s6) Ans

4
L+EM = 0; —-S-P(r—rcow) + -:-P(rainO) +M=0

P ,
M = +(4-4c080 - 3sing) Ans

(+IM = 0; —p(%)(r) +NO) + M= 0

M= -:—r(4 — 4c086 - 35in@) Ans
7-65. Express the internal shear  and moment 2
components acting in the rod as a function of y, where
O=<y=<4fL

Shear and Moment Functions :
ZF =0; V.=0 Ans

IE=0;  V,~4(4-y)-8.00=0
Y = {240-4y} 1b Ans

4
M =0 M, '4(4‘y)(Ty)—3.00(4—y) =0
M =2y - 24y +64.0) 1b- 1t Ans

IM =0 M-800()=0 M =800, Ans

M =0 M =0 Ans




7-66. Dr
beam.

aw the shear and moment diagrams for the

2KN 2kN 2kN 2kN

4kN 4kN

R

Support Reactions :

Gzm=0 B8 -407.25-4(625) ~2(4225)

-2(3.25)-2(2.25) - 2(1.25) = 0
B, =9.50kN
+TIBE=0; 4,4950-2-2-2-2_4-4=¢

A, =6.50kN

T 1
ll.25m‘lmllm Im I'm 075m

2 KN KN KN 2K gien 4 xA

L

|

Ll L] '
I//Ziq tmLim{im| 2m  |im | ro7sm
Afé.,so kN 5;750 kA
V()
650

i 3
T T Lo 4.25
-25 228 35
125 225 =750

_950
Mkn-m)
15425 15625
12625 12625
8:125, 7 RE

1 |

+ 1 T $ t : T
128 225 326 435 2§ 725 80

af




i
]

Z;67§ ADraw the shear and moment diagrams for the

> :Qe;gﬁtconﬁ; At:l pulleys have a radius of 1 ft. Neglect
: ¢ beam and pull [

weighe 300 : puliey arrangement. The load

Support Reactions : From FBD (a),
(+zM, =0, 5 (15-500()-5003) =0  E =333
+TIE =0, A,+33333-500=0 A, =166.611b

Shear and Moment Diagrams : The load on the puliey at D can be
replaq%d by cquivalent force and couple moment

S001b

° >

iJ'C__F:—__-— @ e
TR éft

' Af/éé-ém 500 1b f} =33333/b
' )

10001b 500

5€°'b 1000 1b-ft

5001k
4——-* =}
| Bft 7 EIET
Ar/éé-éﬂi /000 Ib 57=33343 i
]

81t 2ft (28t

at D as shown on FBD (b).

Vﬂ b)
167
167 15
5 L xdv
~333
-833
MClb-ft)
1333
1000
Il Ilo [\_ (
? e
-333




*7-68. Dravzv the shear and moment diagrams for the

'Ijn b
£
beam, + L
" 375k 1 1 335kN
I
Voly | ,
il
° fg/gw////l_:as
m(fmy 13,
. s S
0 - X

7-69. Draw the shear and moment diagrams for the
beam.

Support Ruclrtians :

3
(+8m=0: 1%(3)(4)-500(2)~500(1)=o F=625N

_ 3
+T2E =0, A,+625(§)—500-500=0 4, =625N

R5002):500d




7-70. Draw the shear and moment diagrams for the
beam. ‘ '

0kp 20k

m {4 j
W

7-71. Dra\f,v the shear and moment diagrams for the

beam.
20kN

(+2m, =0, B,(8)-320(4)~20(11) =150 =0 i gm 3m— flsom.m
B, =206.25kN ' ; T em

+TIF=0; A, +20625-320-20=0 A, =133.75kN

y

40 kN/m

Support Reactions :

e Ak V(kN)
: ] 1 /134
; ~ _
‘ 4m T 4m 1 3m 150 knvi™ 3 s 5 T X(m)
é3=/5s~75 - By=20625 kM S

IVYKN-m)




i

*¥1.72., Dréw the shear and moment diagrams for- the

shaft. The support at A is a journal bearing and at B it is

a thrust bearing.
. 800D
400 1b 100 Ibfin.
l A vy vy vy B

l—:m, ! 12in, 4in.~—l

4ol oLz} b goai)

Lo

—

L3 | 1
4 [ Cin VEin T
1450 1% Kok

yils;

M(lb-in)

/0y

~

7-73. Dravuv the shear and moment diagrams for the beam,

Support Reactions :

(+xM, =0 5,(10)-100(25)-10(8)=0 B, =10.5kN
+TZ}; =90; A’+10.5°10.0—10=0 A’=9-50kN

208)=10-0 kl 10 kA

T ——
1 ]

10kN

+J5 —080 x(m)




7-74.  Draw the shear and moment diagrams for the shaft.
The support at A is a journal bearing and at B it is a
thrust bearing.

.
20070 o0 ke

J 300 1h.t

4t
3751b 225'0b

200 1b 100 Ib/ft
V (ib)
= N
: P\
- < X
17515
| —200;-/—4/‘J %
T — 225
M-(1b.ft)
! 275 @
H Xt
: SR ST
| 200 77 300
-46.895
7-75. Draw the shear and moment diagrams for the 8 kN 15 kN
beam. 20 kN-ml 2
2
S kN ~/
15 kN/m 143 kN ’ 67.3kN
fom—eterte— ke
2m tm 2m 3m
V(kN) a5
22N
%
0 s x
14,3 23 (/"')//I
M (kNem) "I ..f
a5
0 Y x
(=)
~28.6
29 g4
*7-76. Draw the shear and moment diagrams for the
shaft. The support at A is a thrust bearing and at B it is
4 journal bearing.
4kN
2 kN/m VKN)
1.76 >
] 0.16 422 .
| 08m :
(-}
4EN VA 34
2kN/m
T -
A 0.768
176 kN 3.84kN
0.8 0.2 +)
m m 7




7-77. D %w the shear and moment diagrams for the
beam. ‘

Support Rm{uinns :
{+2M, =00 D, (3)-8(1)~8(2)~15.0(35)~20=0
D, =32.167TkN
+TEF =0;  32167-8-8-150-4, =0
A, = LI6TkN
Vi)
3Kl BN s Ok =
vl ] L N
. .\T { ,‘ -/.17 T 3 4! X(n-u
A =917
Jm ToBAT im Josmasa
, . 2
SIpT KN OZ5M. b 25 147 KN
A?‘ ‘Di 32167 M (kNm)




7-78. The beam will fail when the maximum moment is

Mz = 30 kip

Determine th
support.

* ft or the maximum shear is V,, = 8 kip.
e largest distributed load w the beam will

w

;6&“ ,' 5&———[“

Ans

at B.Dra

7-79.. The beam consists of two segments pin connected
v the shear and moment diagrams for the beam.

Toess 50Mg,

Y4004 © I ‘ | I ;:ww&
rf W | A oy 1)

10%. V14 ML

1
v{th}

b L
E’/// .

7001b

150 1b/ft

beam.

*7-80. Draw the shear and moment diagrams for the

50 b/t




7-81.

The beam consists of two segments pin-connected
atB.D

raw the shear and moment diagrams for the beam,

Suppqn Reactions : From FBD (a), (&)

700 1b

e
+IM; =0; G (6)-0.600(2) =0 G, =0.200 kip KO RREA ,
+TZF =0 8, +0.200-0.600 = 0 B, =10.400 kip 5’.040 kip Cawuwkip 0/0kip B,=0-40 Kip
From FBD (b), Ay=1-10 Kip 1
1 Y ‘
(+==0; M, -0.700(8) - 0.400(12) = 0 C 'l |
: M, =104 kip. ft C Y >
1+TZF=O: 4,-0.700-0.400=0 A, = 1.10kip ) gt T 45t
» M= 104 Kip-ft )
Shear aud Moment Diagrams : The peak value of the moment for ‘

segment, IBC can be evaluatsd using the method of sections. The maximurn
momcnmecurs when V= 0. From FBD (¢)

lrx
+TIF =0, 02 —-(_.) = =
= 00 33)5=0 x=2/3n

e

EM = 0; ozoox--(_),() M=0

3
M=0200:- 2 v (kip)
Thus,
(M_..),C—OZOO(Z/_)——-—Q—-O“th ft 110

; 3 4 N }(G()

[} g ; ]
I} 2 4% 020

MKipf6)




|

!

7-82, l:}raw the shear and moment diagrams for the beam.

i
i
i

Support Reactions : From FBD (a),

(+2M,=0; G (6)-300(1)-300(5) =0 G =3.00kN
+TZE =0 4,4300-3.00-3.00=0 A, =300kN

Shear and Aiomem Diagrams : The peak value of the moment diagram )
can be evaluated using the method of sections. The maximum moment occurs V(KH)
at the midspan| (x = 3.m) where V = 0. From FBD (b),

(+IM=0; M-300()=0 M=300kN.m 300
‘ | .
\I’ K(M)

F)(3):3.0k 2".(,;){5 ) 35001 _ v =-3.00
- . F2X3) 3.0 kN Mckatm)
[~ — ' I S A 3.00
T ' ! —f ) — )M b)
A} =30 @) crs.a kW spin : 3 5: + X(m)

7-83. Draw the shear and moment diagrams for the
beam.

i

Support Reactions :

1K o
i

< e

<

TN

&

W'I-.

i

(]

<

("‘WA =0; B, (Ly-wol




*7-84. Draw the shear and moment diagrams for the
beam.
Support Reactions
(+2MA =0; M, -&-[Z(f)-i'.ll(.z_l‘)=o
2 \4 4 \3
M, = Mol
: 24
; L wylL
+T2F =0; Yol _Wol _ -
’ 4 2 4

X
L
L
o) 2z L
7 - %
hLx
24
/. Tt
Zf
7-85. Draw Ethe shear and moment diagrams for th
beam.




7-86. Draw the shear and moment diagrams for the beam.

Support Reactions : From FBD (a),

(+zM=0.  B,(10)+150(2)+15 ;
~50.0(5)~ 15.0(12) = 15=0
B, =40.0kip
+TIE=0; A,+400-150-50.0~150=0
A, =40.0kip

Shear and Moment Diagrams : The value of the moment at supponts
A and B can be evaluated using the method of sections [FBD (c)].

+IM=0; M+15.0(2)+15=0 M=-450kip-ft

HON)=150kp S09-R0KF i} /50K

T

[45t Taft

5 | 5% 'z;{‘ 4f¢ !

A} =400 Kip 3}’ 400 kip

O /5o kip

7

vV
v(kip)
250
15.0
[] [ n T3 Z'IL— x(‘&)
-is0
250
M Lkip-f¢)
175
e
5 2 N S 20 4 )
=150 " =150




7?—87. Draw the shear and moment diagrams for the 3 kgpm' 3 kip/tt
beam,
. . , - 6 ft 6t |
Suppost reactions: Shown on FBD (a) '
From FBD (b) V (kip)
HIER =0~V = {36 =0 ‘il\
Vg = =9 kip — b x (1)
IM =00 My+ 136 =0 -9
Mg = =36 kip-ft
M (kip. £6)
X6 kip | T(3)6) kip
- ) b 1 (1
'\‘1‘\ ,,l/‘, L3x6) kip v* i
e | 40t = 4)M =36
) 18 ft 4ft Vg
@ (b)
*7-88. Draw the shear and moment diagrams for the 2 kip/ft
beam. .
Shear and Moment Functions: For 0 < x < 15 ft V (kip 375

+ 3 IZF =0 1x =2 /15-V =0

Ve fr — ¥2/15) N Ans

x(ft)
75
{HFEM =0 M+ (215) (%) ~ Le(x/2 =0

M = {£?/2 — x'/45) N-m Ans

M (kip.fy 3.5




*7-89. | Determine the tension in each segment of the
cable and the cable’s total length,

Equations of Equilibrium : Applying method of joints, we have

Joint B

4
ZE =0;  Focos 0-F | —=m =0
7
+T21~; =0, Fu|—=|-Fesin0-50=0
N
Joint C
DEE =0 Fopoos ¢ - Fecos §=0
+Tzz-;=o; Fyesin 6+ Fypsin ¢ - 100 = 0
Geometry :
y , 5
sinf= cos 8=
Vy*+25 Vyi+2s
. 3+y 3
sing =

Cos P =
Yy3+6y+18 Yy +6y+18

Substitute the above resuls into Egs. [1], (2], [3] and [4] and solve. We

have
Fc=467T0 F, =801 Fp=88.11 Ans
y=26719ft

The total; length of the cable is

1=V T +8+ /542675 + 32 4 (2.679+3)°
=20.2 ft

3]

{4]

J e
501
H E,
B it
AN
¢ x6)
/o‘ﬁ ib




7-90. Determine the tension in each segment of the
cable and the cable’s total length.

801
Equations of Equilibrium : Applying method of joints, we have
Joint D ) I/'
: A,
i ; ’ ‘DB
I =0, &, —34 ~Fecos =0 n FJ-‘-’
J g
s > AY
+TIE=0; & (J—;]—p;csin 6-50=0 (2] 2 P
Joint C Ec J
Yy
) Bolb
= LF, =0; Fyceos 8- F, cos ¢ =0 [3] %
+T2E =0; Fpcsin 6+ Fzysin ¢ -80=0 -4 : Fex
Geometry : ¢ /L;c,
e
sin = —2 Y < 8
Yr+16 Vyi+16
. y+3 3 k
sing= COS @ = e
VY +6y+ 18 Vyr+6y+13 gole
Substium the above results into Eqs. [1], [2], {3):and [4] and solve. We
have
} 3ft ’
=437 Ky =782 F., =747  Ans A
y = 1.695 ft 4
41t |
The total length of the cabie is Y13 ]
Ny toyry ) D
=/ [ETTE + 324 (16954 3)° k 7w |

=15.7f Ans




Supports
Determine the Sags. yp and

s By =250 1p,

the three loa
-V of points B

ds . showp_
and D, Take

ISR

201

Y

lZﬁ'ﬂ

’ 12
20 T2 =0
N B~ ====T,,
=EF =0 m,” V7% + 14d
14 -y, + B4 Ly -250=0
+12F = 0; —1(14'”)’ +4001;C V7 + 144
T D wy
S/ Rk SR %Tx
~¥2)2 + 400
(14-y;) 25014
AtC 20 =0
“EE = 0 15 Lp - Y+ 4007;‘:
-IE = 0; Va3, + 225 Y(4-y,
14—y, -400 = 0
TEIE T T
~20yp, + 490 ~ 15y, Tc = 6000 2 o Ter
'8 Y% 35 is
. v
2p + 40 190 1 oo 6} 00t
(l‘-yn)z + 225
AtD . 12 o 15 Tp=0
-IF =0 V@37 v 140 Y(14=y5)7 + 225
14 - /) - 250= 0
4+, - ===Ip ~ 25
_ 'DE :
+T3E =0 V@+y0 + 144 fazy,y + 25 e
) e
-108 + 27y, Top = 3000 () W e »
Va-y,)t + 5 T <%
oY

Combining Eqs. (1) & (2)
79)3 + 20)'0 = 826
Combining Egs. (3) & (4)

457y + 276y = 2334
Y5 = 867 ft Ans

Yo = 704 ft Ans.




*7-92. The cable Supports

the -three loads shown,

Determine the magnitude of P, jf
B=3
¥B = 8ft. Also find the sag yp. ' #7300 and

.

4 ft
AtB
. 20 12
55 = 0 —T - Ty =0
’—436 BC '——208 AR
Tas
-6 3 ®
= — —eTe - 300 =0 H
+ Tz"; o; @TDC + m AB ‘\%1“%% Toe
300k
T,y = 9833 1b
Tpe = 854201 §5%.2 - © Teo
£ (364 4
AtC , !
- 15
35, 4 0 —”1(854.2) + T = O m
V436 4=y, ¥ 225
14 -
+13E 2 0; N TR L N S P
Y436 J4ly,y2 + 225
AtD
12 15
ST = 0; Tog - Tp = 0
Y(4+3)7 + 144 Y(1d-yp)2 '+ 225
4 14 -
+125 = 0; L% il

Substitute into Eq. (1) :

P34 IR, =Tcp = 300=0
@rypyr+ 1 " Jda-yy + 25
3600y225 + (14 ~ yp)? T"
T& 1'0'3.® ”Sﬂ‘!

D= 27)’1; - 108
To €75
3o0th
¥p = 6441t Ans
Tp =91611b

B =681 Ans




|

793. The calzfale supports the loading shown, Determine s
the distance xp the force at point B acts from A. Set At

.o Xy o xp—3
= ! —IF =0 40 = Tis - BLe=0
P 40lb- * ng +25 42 J{x, =3)2 +. 64 o s,
| 5 8
+T3E =0; Ls - Be=0 A9
’ VB+5" Jm-pre - S— o
- -3
. bl B0 P m T
V-3 + 64
AtC ) s
+ 4 Xg — .
IF = 0 <(30) + = e ~ =Ty = 0
—)EE, 0, 5( ) m BC ﬁ; cD
8 2 3
=0 Ty — =Ty ~ 2(30) = 0
+Tﬂ; o '/(.):,—3)z r64° -/1_3 @S
B ek T ST ) oc
Y@ -37 + 64 ©.f-s
Solving Egs. (1) & (2) T
131, ~15 _ 200 ¢ gy
30-2r, 102
X3 =436 R Ans

7-94. The cable supports the loading shown. Determine -
the magnitude of the horizontal force P so that Xp =6 ft.

AtB . 5
3 = P~ wo=Typ ~ '_TDC =0
—XF, 0; 61 ‘AB 7
5 8
= —Tipy — —m=Te = 0
+TEE =0; 51 A 73 ¢
sp- L. = )
| V73
AtC | 4 3
+ _ ={(30) + ~—=T, Tep=0
—-ﬂ[:l‘; =0 5(3 ) Vrﬁ 2 Thad
| 8 2 3
br = oo Ty - emTepy — =(30) = O
+13E = 0 ‘/7—313c =Tep ~ 530
* 18 fe =102 @
{53

Solving Egs. (1) &(2)




ST

! P,
S5m 4m

Method of Joints:

Joint B
- ) 4 .2
—EIF =0 Fnc(ﬁ)—hu(ﬁ)=0 (1]

| L5
+ T ):F, =0 FAy (i—s) el

Solving Eqs. {1} and {2} yields

Fue = 1031 kN - Fup =125 kN

Joint C

—=TF =0, F 1()31( 4 )—0 Fen = 100 kN

v =W < . ﬁ;’- - cn -
[
+1EF = H).31 (—-——) - P =0 P =250kN Ans
TEn 7G)h=0n :
Joint D
IF = Fpe 4 10=0 R3]
Ll =) DE —2.,/_5,=5 =

+H1IF, =0 )—2.5:() 121

F ( f
Y\ s

tving Egs. [1] and {2] yields

17

Pr =625 kN Ans

~

pe = 11.79 kN

Thus, the maximum tension in the cable is

Fax = Fap = 125 kN Ans

7-95.  Determine the torces P; and P; needed to hold the
cable in the position shown, i.e.. so segment CD remains
horizontal. Also, find the maximum tension in the cable.

¥
Fag
2.5
LN -
2 vy7 o,
Bl > -
Fre:

SkN

¥

Fac=1031KN —
7 X
C .
Fep
P
¥
s
Fog
Fep=100KN %o
- 4 _‘,

D
4 kN




*7-96. ‘The cable supports - the three loads shown,

Determine the sags yp and yp, of points B and D and the
tension in each segment of the cable,

Equations. of Equilibrium : From FBD (a),

Y 12
=0,  -FK 47) - F, 4
Come oz er o e

+200(12) +500(27) + 300(47) = 0

+E, 12(y5 +4) = 30000 (n
Yyi+144

47
Eis Vs
Yyl +1aa

FromFBD(%b),
(*Wc"o; '&n( 2

12
20) + £, -
,—-———-—y‘z’_‘_l“)( )+k“( ’__—'y§~+l44J( Ys)

+300(20) =0
2 1214~
Ep Oys | Ey (ld4-y,) = 6000 (21
Vi +144 Vyi +144
Solving Egs.[1] and 2] yields
Yp =8792ft=8.79t Fig =787471b=7871 Ans

Method of .I:pilll: :

Joint B
SEE =0, Fcoos 14.60°~ 787.47cos 36.23° < 0
| Fyc = 656.40 1b = 656 Ib Ans
+TZE =0;  787.47sin 36.23°
i = 656.40sin 14.60° - 300 = 0 (Checks )
Joint C

+TER =0, FplatiVn
Yyh - 28yp +421
+656.405in 14.60° - 500 = 0 [4]
Solving Eqs.[1] and {2] yields
Yp =609 ft=6.10ft K., =717.95b=718 Ib Ans
Joint B
DIE 20;  Fygcos 40.08° - 717.95c0s 27.78° = 0
Fpg =830.241b = 830 1b Ans
+TIE =0,  830.24sin 40.08°

~717.95sin 27.78° - 200 = 0 (Checks!)

. 1
—iF =0, F, ——-5“— —656.40cos 14.60° =0 {31
\/y},-28y0+421

12t -

Fac 65640 b

)

ZOFt“!—- IS5 ft 12 ft

b) 8

| )
2ot | 15f T/zI"
)

¥t
he=T6141 1

36-23°

earan

E
_Trll4'7p®'
X

' 500 1h

4008°

21.78°

by =717-95 1h




7-97. Determine the maximum uniform loading w,
measured in 1b/ft; that the cable can support if it is capable
of sustaining a maximum tension of 3000 Ib before it will
break.

= _'_[( was )

Fy
d ]
ALx =0, I’::O
ft 9! g‘lm
X
Atx=0, y=0 . Vit idtiiily
"
CI=C2=0 S0
L]
T

Atx=25f, y=6R Fy = 5208w

w
x| mas = @O = ;;xix- e

Oras = 1an”'(0.48) = 25.64°

F
me = Ld = 3000
€080 max
Fy = 2705 Ib
w = 519 Ib/ft Ans

7-98.  The cable is subjected to a uniform loading of w =
250 1b/ft. Determine the maximum and minimum tension
in the cable.

From Example 7- 14;

wol? 250 (S0P
Fy = 2 = =200
H 35 56 = 13021

O = M-I(YO—L) = 'l(—-—-_zso(so) ) = o
2Fy o 2(13021) =

Fy - 13021
COS Opur cos8 25.64°

T:’-a=

= 14.4kip Ane

The minimum wension occurs at @ = (°,

Tiia = Fy = 13.0kip Ans




I

7-99. The ¢able AB is subjected to a uniform loading of

slope angles ‘at points 4 and B are 30° and 60,
respectively, determine the curve that defines the cable
shape and the maximum tension developed in the cable,

~

|' 200 N/m

[ 15m

200 N/m. I the weight of the cable js neglected and the

v =zl moa a

' &
307 ]
| [ Jg:]mﬁ..

1
= 00 + Cx v Gy e
dy 1
Z = -5—1(200.::+ )
Atx =0, y=(; C =0
dy
Atx =0, i tan30°% ) = F,tan30°

y= El(mo::2 + F,tan30%)

Atx = 15m; %’~= 1an60°% £, = 2508 N
¥ = (38.5¢° + $77x)(107) “Ans

Onex = 60°

g




*7-100. Theca

ble supports a girder which weighs 850 Ib/ft,

Determine the

-

tension in the cable at points 4, B, and C.

i

A

100 ft

y= EII(I wodn)dx

= 173(425::2 +Cix + Cy)
H

L4,
y =52

Aty =20ft, x=x

425(x)?
==
Aty =40ft, x =(100-x)

-2
10 = 225(100-)
Fy
2x)? = (x)? = 200’ + 100%

)? +200x" ~100° = 0

200 ¥ 2
v = 0% 20‘:?4(100) = 41421t

B, = 36459 b
At4,
dy 2(425)x
o = anf, = ———— = 1.366.
dx 4 Fy e sasen
6, = 53.79°
F, 36 459
T e = e = 6] 7141
4 cosf,. - c0853.79° 17141
L, =617 kip - Ams
At B,
L = F =365 kip Ans
AtC,
ay 2(425)x
ar = 8 = ———| = 0
dx € i;l xm 41,428 9657
6o = 44.0°
5 36 459

I = . 2
© = o0y = soeii = S0683 b

T = 507 kip Ans




7101 The cable is subjected to the triangular loading, It

the slope of the cable at point O is zero, determine the

equation of the curve y = f(x) which defines the cable

shape OB, and the maximum tension developed in the cable.
, y

: 3
y= ;:;f (f w(x)dx)dx . ‘ f , 8
1¢.1500
-5 Id S s Soolfiy

1¢.50
= ;;I(-i-xz + Gy )dx

= ;;ll-(fsgx’ + Cx+.Gy)

Atx =0, %:0 C =0
Atx =0, y=90 G =0
50
i
Atx =15ft, y=8n F=2341p
y = 2371074 Ans
50

dy
- = mouu B e,
dea 3(2344) a5 g

One = tan™'(1.6) = 57.09°

B
€080,,, . C0s57.99°

Lw =

=42

T =442 kip Ans




7-102. The cable is subjected to the parabolic loading 1 3
w = 150(1 -+ (x/50)%) Ib ft, where x is in ft; Determine = dx
(1 = (x/50)%) by, y = gl wwan ] A .

the equation;y = f(x) which: defines the cable shape AR
1 % SN —
;‘* lO;)f! *—-f y = ;’;I[ISO(I - _3(50)2)+ Cilax "\)\H\Juiudjbw"sq’ &) %
| 57 loof}

and the maximum tension in the cable,

Atx=50ft. y =201t F; = 7813 1b

x2 x2
= (75~ =) ft Ans
Y= 553 200
&L - i = tan@,,
Z = w5 5% " 2000 50a o
O = 32.62°

Toar = 9.28 kip Ans




i
i

7-103. The cable will break when the maximum tension
reachs Ty, = 10kN, Determine the sag k if it supports
the uniform distributed load of w = 600 N/m.

h 25m J

600 N/m

The Equation of The Cable :

y=;§-fdw(x)dx)dx
]
=F—'(-“-;2x’+c,x+c,) 11
H
%:é(wox-ﬁc,) . [2

Boundary Conditions :
1
=0 at x=0, thenfromEq.{l] 0==(C,) C;=0
g 2

1
%=0uz=0.lhenfmm5q.[2] 0=-i-_’;-(C,) C, =0

=0 2 [3]
Thus, 3, X
iy_ =8y {4
& Fy
78.125

w
y=h atx=12.5m, then from Eq.[3] h= ﬁ_’-( 12.8) - Fy= Weo
H

h

6= 0, atx =125 m and the maximum tension occurs when 6 = 8,,,, . From Eq.{4]

Wo
wanf,,, =— L= x = (0.01284(12.5) = 0.160h
mdx twi2.5m E&”""“‘o

1

X T emiecediin——
. o8 B = o 0256M 7 1

The maximum tension in the cable is

.5
" cos Bux
18.125 (0.6)

70.02! 6k

max

10=

h=7.09m Ans




i

*7.104.,

Determine the maximum tension developed in

the cable if it is subjected to a uniform load of 600 N/m.

The Equation of The Cable. :

1
=Ffdw(x)dx>dr
H
=-F-,l-(222x2+0,x+Cz) (1]
H
%=é(w°x+cl) [2]

Boundary Conditions : )
1

y=0 atx =0, then from Eq.{1] 0=;_—-(C,) C,=0
"

1
%:mlﬁa&;=0,ﬂwnfmm€q.[2) tanlO":F(C,) C; = Fytan 10°
H
Thus, y=-‘23-x2+mn10°x [3]
s T
y=20ma!x=lOOm,thenfromEq.[3]

0= g (100%) +@n10°(100)  F, = 1267265.47N
N

x

fad )
Fy

x +tan 10°

2
BIS

600
" 126736547 T 10°

=0.4735(10”) x+ @n 10°

6=6,,,ax=100.m and the maximum tension occurs when 8= 6,,, .

<& - -3 .
ané,,, = ZL.mo.. =0.4735(107*) (100) +1an 10
Bonaz = 12.61°

The maximum tension in the cable is

Fy _ 126726547 e
z;'"_cosaw S e S 129857900N=130MN  Ans




w7105, A cable has a weight of 5 Ib/ft. If it can span 300
ft and has a sag of 15 ft, determine the length of the cable.
The ends of the cable are supported at the same elevation,

wy = 5Ib/tt 3

“From Example 7~ 15,
& ¥
= A h (~2x) -~ 1
wﬁ[cos (&x) ] 3o00ft

Atx = 150ft, 'y =151t

15wy _ mh(lsom,) .
~ F

Fy = 3762 1b

F,
s = —"-sinh(-‘hx)
£y

; 7-106. Show. that the deflection curve of the cable

¥ discussed in Example 7-15 reduces to Eq. (4) in Example
7-14 when the hyperbolic cosine function is expanded in
terms of a series and only the first two terms are retained.
(The answer indicates that the catenary may be replaced
by a parabola in the analysis of problems in which the sag
is small. In this case, the cable weight is assumed to be
uniformly distributed along the horizontal.)

Wo
s = 15101t
L=2s=3021t Ans '
coshx = [+ § +...
Substituting into -

y= -E'![cosh (ﬂxJ - l]
wo Fy

= Q L+ :%ﬁ-{+...-—l
wo 27}

5 Mot
25y

Using Eq. (3) in Example 7~ 14,




7-107. . A uniform cord is suspended between two points
having the same elevation. Determine the sag-to-span
ratio so that the maximum tension in the cord equals the
cord’s total weight.

From Example 7-15.

s a ".—"smhkl«2 )
wp Fy
h
Fy[ L [wo
y= ——[cosh(-’-'_-x)— l] 7] %
Wg H T
Atx = E.
2
d_.y = tanb, = ’inh(&l:) y\
dx|mex X - 2Fll \;){ wal
o [
COS gz = "—-l—';i_- = *
Toaz = —.—-F-.’!._
€80 iax

wo(2s) = Fyicosh (;-;_f)

2F,,smh(“’°“) = Fy cosh (—‘!’i')
2Fy 2Fy

1»5).1
2

2Fy

wol -t
= (.5493
> = tanh™ (0.5)

L Ans
L

#*7.108. A cable has a weight of 2 lb/ft.»lf it can span
100 ft and has a sag of 12 ft, determine the length of the
cable. The ends of the cable are supported from the same

elevation.

From Eq. (5) of Example 7-15;

= F” WQL -

h wo [mh(zﬁl) l]
B 2(100)

12 = 2[.»:1;(””) ,1}

24 = F”[eosh (-!-92) - l]
Fy ,
Fy = 21228

From Eq. (3) of Example 7- 15 :

Fy
§= Wo ,m("'ll )

12122 . [2(50)
3= ‘“h(zxzz)

2 2

{=104ft  Ans




7-109. ‘The transmission cable having a weight of 20 1b/ft

is strung across the river as shown. Determine the
required force that must be applied to the cable at its
points of attachment to the towers at B and C.

c
B I
[0 ft
i 50 ft 75 fi J

W = 20 Ib/tt
From Example 7~ 15,

By W

= —=[cosh(—x) - 1]

y | Wo 5
Atﬁ:

B 20

. K = -1
10 = m_[msh(mxso» ]
Solving,
Fy =25321b
& o wy 2(50)
= = sinh( 2 )x = sinh( 2555) = 040529
-8 = {an"'(0.40529) = 22.06°

2532

(Z;u = m =27321b = 2.73 kip Ans
AtC
& _ oWy 20(75),
== gsmh(p;l)x = sinh( >555) = 06277

0 = tn0:6277) = 32.12°

(Tua)e = 2532/c0s3212° = 2989 1b = 299 kip  Ans




-

7-110.  The cable weighs 6 Ib/ft and is 150 ft in length,
Determine the sag k so that the cable spans. 100 ft. Find
the minimum tension in the cable,

Deflection Curve of The Cable :

ds

= 7 where wy = 61b/ft
[1+(ump) (weds)* T’

4

Performing the integration yields
x= f’-’-{sinh"[l(ﬁﬁ- C )]+c,} m
6 5y
From Eq, 7~ 14
dy 1 1 2
— T2 — ds = e 6.\'4'C) [ l
& "71[% ,,;'( 1

Boundatip Cnmix'tl’ons :

&y 1 .
—- =0 at;s =0, From Eq.{2) 0=—(0+C,) C =
dx : Fy

Then, Eq.[2] becomes
o4

6s
=tanf = — : 3
o tand i

s=0atx+ 0 and usc the result C; = 0. From Eq.[1]
"7;

1
x= -E{sinh'l[;;; (0+0)]+ c,} C, =0

Rcamngirgg Eq.{1], we have

= B g S 0
s= Fsmh(g ) .
Subsliluting Eq.[4] into [3] yields
' bl S x)
E =81 ,';I
Performing the integration
y= -Ficosh(-gx)'ﬁ Cy {s1
- 6 I,;' F
y=0atx=0.FromEq.[5] 0= %cosh 0+C,, thus, C, ==-Ts’!
Then, Eq.[5] becomes
: 5, 6
et =1 6
=3[ e() ] (1

=75 ftatx = 50 ft. ‘From Eq.[4
’ e The maximum tension occurs at § = 6,;, = 0°. Thus,

Fa. [6
75 = ?smh[E(SO) L= _.‘;L_ - .114'_9;712= 185 1b Ans
By wial and ervor Fy = 184.9419 1b i B

y=h ax=50ft From Eq.{6]

jm 50t {mh[ 6 0)- 1}:50.3 ft Ans

184.9419




t

:

7111, A teflephone line (cable) stretches between two

points which are 150 ft apart and at the same elevation. w = 03 b/ft
The line sags 5 ft and the cable has a weight of 0.3 Ib/ft. . Y
Determine the length of the cable and the maximum From Example 7- 15,
tension in the cable, : \ ‘ 2 1 s
i X
5= -g"sinh(%x) LT&"

y= %’tmsn%x) -1

Alx =758, y =58 w=03b/m

' B 75w

5 ” IOOSh('E") -1
Fy = 16901
B - e, = sinh(—x)
dx max xS R

75¢0.
Oper = tan™[sinh 5( 3))] = 7.606°

169

T = ”;l = ! = 1701b Ans

169.0 0.3 ;
s= K:s—sinh(m(ﬁ)] =7522

L=2s =151t Ans




cablehasamassofOSkg/mandisZSm
long. Determine the vertical and horizontal components of
force it exerts on the top of the tower, :

PN,

R

X

s

X

AN

XX

K

N R
XK

A

ds

H
{ 1+ #(wods)’}
Performing the integration yields :

x= —%{m“[é {49055+ c‘)]+ c,} 1
4,

2

Applying boundary conditions at x =0; 5 =00 Eq.[1] and using the result
C, = Fytan30° yields C, =-sinh™ (tan30°) . Hence

x= —f’i—{smn"[—l- (4.905:+1;,m30°)]-mn"(m30°)} (3
4905 By

Atx=15m; s=25m. FromEq[3]}

15= -Q—{smn"[-l- (4.905(25) m,mso*’)]- m“(mm}
4905 E,

By trial and etrot Fy=T7394N

At pointA, s=25m - FromEq.{2]}

ane, =% e "97?;?) +ani0° 6, =6590°

(E), = Fytan8, = 73.941an65.90° = 165 N Ans
Ans

(F), =Fy=T39N




/#7-113. A 50-ft cable is suspended between two points
of 15 ft apart and at the same elevation. If the

a distance
minimum
total - weig
developed

Toww = Fy = 200D

From Example 7~ 15 :

F” . Wox)
K oginh [ XX
=Wos (Fn

“

50 200 . (w, (15)
75w soh (375 7))
Solving,

wo =.79.9 Ib/ft

Total weight = wo [ = 79.9 (50) = 4.00 kip

tension in the cable is 200 Ib, determine the
ht of the cable and the maximum tension
lin the cable.

Ans

Ans




:

7-114. EThe man picks up the 52-ft chain and holds it just
high enough so it is completely off the ground. The chain
has points of attachment A and B that are 50 ft apart. If the
chain has a weight of 3 Ib/ft, and the man weighs 150 Ib,
determine the force he exerts on the ground. Also, how high
h must he lift the chain? Hinr: The slopes at A and B are
Zero,

Femf  F
' { 4&%&3‘
Deflection Curve of The Cable : F; 2 /5400314
x= & - where w, =3 Ib/ft
[1+(UFz) Uweds)’T

Performing the integration yields

1
x= %{sinh"[ﬁ;(&v-rc, )]+c,} (

' From Eq. 7~ 14 o 1 1
; — = = wods = —(35s+C,) F
‘ dx P;,I 0 By ! {21 y =0atx =0. From Eq.[5} 0=-?-cosh0+€,,ﬁlus, G, =--§'—
Baundfpry Conditions : Thea, Eq.(5) becomes \
| y= -2 coshf =x |- 1 6]
dy 1 3 By
=~ =0as=0.FromEq.[2] 0=—(0+C,) C; =0
dc Py

| 5 =26 fratx =25 ft.. From Eq.[4)
Then, Eq.[2] becomes . .
e sl
‘ T = ~Zsinh| = (25
dxstano 5 31 = 3 I-;,( )
By trial and error Fy=154.003 b
s=0atx =0 and use the result C; = 0. From Eq.{1]

y=h atx =25 ft. From Eq.[6]

B 41 B
x= ':a'{smh [FJ(M 0)]+c,} =0 h= 1543‘003 {cosh[ 152003 (zs)]- 1} =621 Ans
Rearranging Eq.[1], we have . , From Eq.[3]
5= —”sinh(——x) ;
3 (4 %l"m =tand = %% =0.5065 6 =26.36°
Subsangiog Ea{s) nto B3] yielc;; 3 The vertical force K, that each chain exerts on the man is
«” smh(;,;x) F; = Bytan 0 = 154.003tan 26.86° = 78,00 Ib
Peclormng the iniegradon Equation of Equilibrium : By considering the equilibrium of the man,
"%”“‘(%‘)*Ca (5 +TZE =0, N,-150-2(7800)=0 N,=306b  Ans




l ‘

7-115, The balloon is held in place using a 400-ft cord that
weighs 0.8 Ib/ft and makes a 60° angle with the horizontal.
If the tenuon in the cord at point A is 150 Ib, determine the
length of the cord, /, that is lying on the ground and the '

height h. Hint: Establish the coordinate system at B as
shown,

Dcfl-clioiin Curve of The Cable :

ds
[l +{WER) (Iwod.s)’]’

where wo = 0.8 Ib/ft

Performing the integration yields

Rt C}
x—ag{smh [&’(0.8:+C,)]+ 2

From Eq. 7- 14
‘ -i_l-Iwods——(OSJ+C,)

&l&

Boundal} Conditions :

E 1
Y o 0us=0.FomEq[2] 0=—(0+C) € =0
dx Z Fy

. .%Zbeco es
’IT\enEq?[] " dy 0.8s

=N f =
drx Fy
s=0atx=0 and use the result C, = 0. From Eq.[1]
Fyv bl
x = ==qsinh™ | ~(0+0) [+ C, C, =0
3 %

Reavanging Eq.[1], we have

Substituting Eq.[4] into {3] yields

Perfortnin;g the integration
Fy 0.8
= e COSh| =—x [+ C
T (FJ‘J ’

y=0atx=0,. FromEq(S] 0

= -—cosh 0+ C;, thus, C, =t
0.8 T 708
Then, Eq.[5) becomes

el

The lcnslon developed at the end of the cord is T'=

150 b and 6 = 60°. Thus

1

2

{31

4

[6]

F, F,
T = e = H
= s 150 powrr F=750b
From Eq.[3]
dy 0.8s
z:mWSF .f-—l62.38ﬁ
Thus, 1=400~16238=238 ft
Substituting s = 162.38 ft into Eq.[4], Ans
75 0.8
162.38 = — si
0. ss"'h(n )
= 123461
y=hatx = 123,46 fi. From Eq.[6]
75.0
R = e !
o3 [co:h[75 0(123 46)] ] 93.75 ft Ans




?&7-11‘- A 100-Ib cable is attached between two points
at a distance 50 ft apart having equal elevations. If the
maximum tension developed ‘in the ‘cable is 75 1b,
determine the length of the cable and the sag,

From Example 7- 15,

‘/(75)1 - F'i = 50; Fy =559

- () S 25 2)

$=227.8%
50
Wo = 2= = LEOD/A

Totallength = 25 = S5.6R  Anms

By [ wo L Ss.
P4 (—-) -1]- -'3[ 15060
~ iR 1.80, ™t 2(55.9)) - ']

= 0.6t  Ang




717 Détermine the distance a between the supports

in terms of the beam's length L so that the moment in
the symmetric beam is zero at the beam’s center.

Support Reactions ;. From FBD {a),
(rm. =0, 5(1.4»::)(5)—3 @=0 B =14
2 275 7Egiete
Free body Diagram : The FBD for segment A C sectioned through point
C is drawn,

Internal{ Forces : This problem

i fequires M. = 0, Summing moments
about point CI[FBD (b)], we have

_ . Wara w 1 '
Grzme <o ?(ZJ*':(L-::)[E(ZM-L)J

w a
-Z-(L+a)(5)=o
2’ +2a -1 2g

a=0.366L Ans

iRy

the shear and moment diagrams for the beam,

3% -3,

| |

‘

-log ~108




7‘/1‘; Draw the shear and moment di ,
beam ABC. : 1agrams for the

Support Rcdjctions +“The 6 kN load can be replacde by. an equivalent force
and couple mament at B as shown on FBD (a). )

(FEM =0 FopsindS°(6)-6(3)-9.00=0  Fp=6364kN
+TIE=0; A, +6364sin45°~6=0 A, =1.50kN

Shear and Ailoment Functions : For 0 Sx <3 m [FBD (b)],

+TIE=20; 150-V=0 V=L50kN Ans

(vzm=0; M-150xr=0 M={L50r}kN'm Ans

For 3 m<x <6 m (FBD (0],

+TEE 20, V+63645in°45=0 V=—450kN  Ans

GrIM=0;  6364sin 45°(6-x) M =0

M={27.0-4.50x} kN-m Ans
\'4
Ax M
v
x
Ay=1-50 ki
\
y (KN L€ N2 A
- 4 So
15D e
e | ,
3 X () K ()
45 | l
; - 13,5
7120, Draw the shear and moment diagrams for the beam.

y n 2KN/m

AN S




7-121.  Determine the normal force, shear foree, and mo-
ment at points B and C of the bean.

2 kN/m 6 kN

40 kN -m

Free body Diagram: The Support reactions need not be computed for
this case.

Internal Forces: Applying the equations of equilibrium to segment
DC {FBD ()], we have

i—S LF, =0  Ne=0 Ans
;—1‘ LF =0 Vc~300~-6=0 Ve=Y00KkN Ans
FEMe =00 —Mc —3.00(1.5) ~ 6(3) — 40 = 0

Mc = —~62.5 kN-m Ans

Ap{plying the equations of equilibrium. to segment. D8 [FBD 1,
we have

STF =0  Ng=0 Ans
1 EF =00 Vp—=100-75-400=6=0

Vs = 27.5 kN Ans
( +EMg =0, —My— 10.02.5) - 7.5(5)

~4.00(7) ~6(9) — 40 = 0

Mp = ~184.5 kN-m Ans
1(3)=3.0kN 6 kN
RELYREL!
Vb be = — ]
(o
Mc : Y \
NC )
40 kN.m

(a)
25)=10.0kN 7.5kN
1(4) = 4.0 kN
U I G kN
Vel YT ‘1
My '+ .| )

M == ] J40kN.m

X

P

b
[25m T25m [ Zm [ 2m |
(b}




7-122. A chain is suspended between points at the same
¢levation and spaced a distance of 60 ft apart. If it has a

weight of 0.5 }b/ﬁ and the sag is 3 ft, determine the
maximum tension in the chain.

ds
{u ;}I(wod:)’}i

Performing the integration yields :

x= gi{sinb"[%" (055+C, )]+ c,} m

From Eq.; 7-13
@ 1 wods

By

1
% ‘FH(?5:+ Cy)

@ C, =0
o 0  hence C,

Ats=0;

dy | 0.5

— = tAn 6 = 121

a. K

Applyiug1 boundary conditions at x=0; ¢=0to Bq.[1] and using the result C; = [}
yields ‘C; = 0. Hence

Fy (_)_5 ) 3
’553“?“](5,: {3]
Substitut‘ng Eq.[31.into [2] yields :
2 _ns(22) y
2% “

Performipg the integration
Ry 0.5]
= —x {4
y 05°:°”’(ﬁ. G

H . F”
Applying boundary conditions atx=0; y = 0 yields Cy= Yk Therefore

F.f (05 ) ]
= =2 cosh| —x |~1
y 0-5[1 (Fu"

2 fes(i2o0) ]
At x=30ft;  y=3ft 3=E[eosh("_"(30) '
By trialjand error Fy=75251b
Atx=30f; 0=6,,. FromEq[4]

= -si (&5(30)) 6., = 11:346°
me“‘"&?‘l,ﬂ“ sinh| 535 mar

LB 71535
Tow = G086, , cosll.346°

}

=76.7 tb. Ans

7-123, Draw _;the shear and moment diagrams for the beam.
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