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1. Choose the_ correct option :  1x6=6

(a) A second-order differential equation is
written as
2
m—c—i—g:—ky—l—(-ig (l>0)

dt? dt
The solution will be underdamped or
oscillatory, if
(). b >0
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(i) b <w?
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(c) The real part of an analytic function
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Which of the following identities is not

correct?
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The “rate at which a radioactive
substance decays is proportional to the

' remaining number of atoms. If there are

Ny atoms at t=0, find the number at
time t.

Solve the initial value problem :

y” -y=0,y0) =4y 0 =-2
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e Given w= f(z) z° + 3z Find y and p,
and calculate the value of fatz=143;

. l/2+l/2+1=2
(d)’ Find the Maclaurin series of
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. ) What are the conditions that a function

.« —must satisfy so that the Fourier series of
: ’ the function converges uniformly? 2
' % )/,f;f What are Fourier sine and cosine series? 2

V :

3. (g Find a general solution of .
s ;
& y”_3y/+2y=.ex 3
Or
Prove. that

(2r_t+1)3cP =(n+1)P, +1+np 1

-

(bt Find the power series solution of the
—~ differential equation : | S

Yy’ +xy’ +(x% +2y=0
Or

P Solve the initial value problem :
y"+2y +101y=10-4e*, y(0)=1-1, y’(0)=-0-9



(c) Set up the equation of motion for forced
vibrations of a damped oscillator. Solve
the equation of motion. Discuss the case
of resonance and derive the form of the

solution in the case of resonance.
1424242=7

4. (a) Prove that

Palg=— (jxj 6?1 s

_ (bl Prove that

/2 § D 1 D7}
B(m, n) =2 Jo' (sin B)<" " " (cosB)“" " db

Find :

N (1+8° S
{c};:i A sinusoidal voltage E sin ¢, where t is |
/ time, wis passed through a half-wave
reciifier that clips the negative portion of
the.wave. Find the Fourier series of the
resulting periodic function
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Given
0, O<x«l

FO=1 1 cx<a

Expand f(x) in an exponentlal Fourier
series of period 2L.

Prove that the | function
u=x° - 3xy2 +3x? - 3y2 +1  satisfies

Lapiaces equation and ‘determine the

cdrrespondmg regular_function u + iv.
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Using Cauchy’s integral formula,
2
cdz around

evaluate the integral §
- 1)

the unit circle with centre at (i) z=1,

(ii) z = -1 and (iii) z = L | 2+2+1=5

Find - the residue of the -following

functions at the mentioned poles : 24+2=4

- (B cotzat z=0
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