B.E/B Tech. DEGREE EXAMINATION, APRIL/MAY 2009.
THIRD SEMESTER
MA 1201 — MATHEMATICS — 111
(Common to All Branches (Except Bio Medical))

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Form a partial differential equation by eliminating the arbitrary constants
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3. State the conditions for f(x) to have Fourier series expansion. {2)
4. Find by, in the Fourier expansion of x? -2 intherange | <3. = © (2)
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5. Write down the three possible solutions of one dimensional heat equation. - i
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7. State the Fourier Integral theorem. ! g .\ o {” e Vo e dE
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9. Find the Z — transform of unit sample sequence. Flad: N, N=o A5 =) ¢,y
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10. State the initial value theorem of Z — transform.
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PART B— (5% 16 = 80 marks)
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11. (a) (i)  Find the differential equation of all sphm?es of the same radius ¢
having their centres on the yoz—plane. bty ety g’y b (8)
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' (3D P AR _‘l}\ ‘7“ Hio U Ay by (8)
3 o z?[")(“j_'[‘ 'g%-\{a(\.p ¢y
g O
e 1 (b) (i)  Find the complete integral of \/;+ ‘/t; = 2%, Wp-oaat e =V (8)
A " ;4==v<'3(,’j;) Y a G -
w Ay 3 - Cpo 8 ; :j
[ 3) (i) Solve (D? - 3DD" + 2D%)z = girrty sin{dx - 3y). . [ars4) (8)
r-"" b ) L N dp = P Sy
12. (a) (i) Find the Fourier seriesof sinx in ~7 <x <z 7o oy (8
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(1) Obtain the first three harmonics for the data » 8. <& . (8)
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(b) (i) Prove thatin 0 <y < s
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(i)  Find the complex form of the Fourier series of flx)=e™* in
-l<x<l, (8)

13. (a) A tightly stretched string with fixed end points x = 0 and x = 50 g
initially at rest in its equilibrium position. If it is set to vibrate by giving
each point a velocity v = v, sin %cosggfg—c » find the displacement of any
point of the string at any subsequent time. (16)

Or

(b) A rectangular plate with insulated surface is 10em wide and so long
compared to its width that it may be considered infinjte in length without
introducing an appreciable error. If the temperature of the short edge

20x, 0<x<5

20010 -x),5<x <10

% =0 and x = 10 as well ag the other short edge are at 0°C. Find the

steady state temperature at any point. (16)

¥ =0 is given by y ={ and the two long edges



14 {a) Show that the Fourier transform of flx)=: ¥ is
|0, |xdza
2 (sinas —:w cosmj . rsint ~Lcost
2 ———T~—-J hence find the value of '[--A u-—,!—di . Also
T 8 : o
prove that H S —,,t cost} L (16)
o ! 15
Or
(b) (1) Evaluate I%—-—, using transform method. (8)
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(ii) Solve the integral equation If(r)cos Axdx = (8
% 0, A>1
15. (a) (i) State and prove convolution theorem of Z — transform. (8)
2 = 2
G Bing g B B (8)
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Or
(b) (i) Find the Z - transforms of : and : ; (8)
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(i) Solve 1,,, —5u,, +6u, =4" given that u, =0,u, =1, using

n+

Z — transform. (8)
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