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TOTALMARKS:70TIME: -3HOURS
INSTRUCTIONS:

1.A11 questions are compulsory'
2.Write answer of each section in separate answer books.
3.Figures to the right indicate marks ofquestions.
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SECTION - I

Attempt the following:

Derive l{cosal} andEvaluat", ,t+}

ot t\(t*\'?1\ Q) rt {t:-i
Solve differential equationy"'+ 2y" -v'-2y:0, v(0):v'(0):0' v"(0):6

OR

Derive L\eot ) and Evaluate: t' {,r, I IJll}
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Evaluate : L\sint .u(t -x)l

Attempt the following:

Find a Fourier series to represent : f(x): x2 ' -7t<x<7t

Hencededuce, ' .1-  I^  - ! .  !
1 2  f  2 2  3 2  4 2

l  t * !  :  -x<x<o
Find a Four ier  ser ies for  the f r . rnct ion ,  f r , :1 ,_*  .  0<x<x

L Z

Expand : f(x) : x x -t' io u hulf '*ge sine series in the intewal (0 z)

OR

Find a Fourier series for the function: f(x) : e-' ' l-2'

Find a Fourier series to represent the function nx1 =

-  |  !_t .___Hencededuce , ' )=  l  - ' r -  
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t- 1  ;  - t 1 x 3 0

I  ;  0 3 x 3 t r

(c) Find the half range cosine series to represent f(') = *' ' 0 < x < tt

Question'3 AttemPt anY three:
( t - r t  ;  l ' l<1

(A) Findthe Fouriertransform "f f(, = 
\ 0 ; lrl , 1
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(c)
(D)

Find Fourier sine transform of e-h,

State & Prove convolution theorem.

HenceshowthatrTflf".- * ;  m >  0

0u .0u
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A problem in Mathematics is given to three students A, B and c whose chances of
solving it are 

1 ,i ^Oi respectively, what is the probability that the problem will
be solved.
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Section - II
Attempt the following:

Solve: (D2 +3D+2)y:s-x

Solve : (DJ - 3D2 + 9D - 27)y = e' 1- cosx

Solve by the method ofvariation parameters: y, -6y,+ 9y: 
"3, 

/ *2
OR

Solve : (D2 + 3)y = x2 cosx
, t  .

Solve : d.- Z" -9-: *s
dx' dx

Solve the Cauchy-Euler differentiai equation , ,, 
dt 

! - ,rd, - 4v: x4' 
dxz dx

Attempt the following:

Solve: x2 p-y2U-- 1x- y1z
Solve: (y+ z)p + (z+ x)q : (x+ y)

Using method of separation ofvariabies, solve the differential equation

given that u(0,y) = t-st

OR
Solve : 12 "o? 

- 12 
"91= 

rz,
ox oy

Solve: x(y2 - 
"2 1p+ y1"2 - x2 )q: "(*2 

- y2 )
Solve the equation, by method of separation of v aiables u, -- - u, .

AttempX the following:
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(r2)
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Determine whether the function rrr, =11*! , z + 'i is continuous?
|  ' '

[  5  .  z .  - t

(03)

Find analytic function whose real part is y= s-x (xsssy + ysiny) (04)

Prove that u = ,t - y2 and y = 
?:V 

are harmonic functions of (x, y) , but are not (04)

harmonic conjugates
P0'!4 2 rL ''
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