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5u6 : (2CI301) Mathematics * III
Time: 3 hrs Total marks: 70
Instruction : (1) All questions are compulsory

(2) Write answer of each section in separate answer books'
(3) Figures to the right indicate marks of questions.

Section - I

Question-1
(A) Form a partial differential equation by eliminating arbitrary constant or Function from

(r2)

( i )  z=  ( x -a )2  +  ( y -b )2  ( iD  z - f  t xz  +  y? )

(B) Solve , (y2 z) p + (x2 z) q = xy2

(C)  So lve  :  x ( y '  *  
" ' ) p  

* y (22*x2 )q  =  z (xz -yz )

Question-l oR (rz)

(A) Form a partial differential equation by eliminating arbitrary constant or Function from

(D log(az-1)=x+ay+b ( i r )  z=y2*zr (1  +r "cv)

(B)

(c)

Question-2

(A)

(B)

(c)
Question-2

(A)
(B)

(c)
Question-3

(A)

(B)

(c)

l v  - Z \  / Z -  X \  / X - V \
So lve  :  l : : - lD+ l - l  q=  |  " l

\Yz / '  \ z x / '  \ xY . /
d 'u

Solve by the method of separation of variables : ;-; =
ox oy

Find the Complementary tunctionof ' 
l] 

* *, = o

So l ve  ,  [D3  -6D2+77D-6 ] y  =  s -2x1  . - : x

Solve cauchy's homogeneous equation ' x2 * -. * * r, = x logx' 
dx4 (lx

OR

Find the Part icular Integral  of  t  fDz *5D +4ly =x2 + 7x+9

So l ve  ,  [D2  -  4D+3 ]  y  =cos2xs in3x

Solve Legendre's equation : (x*1)2 
# 

- O+il  f f  
+ y = zsin{log(1 +x)}

Apply the method ofvariation of parameters to ,otu. ' 
l] 

* y = cosecx

So lve  ,  [D3  -3D2+3D-L ]y  =  x2  ex

(03)

(04)
(04)

So lve ,  #  =e - t  cosx  ;  Whe re  g i ven tha t  u=0  when t=0
ox dt

when  x=0

du
AND ;1  = [

ot

(03)
(04)
(04)

(r2)

Section - II

Question-4
(A) Prove that :

(B) Evaluate: (1)

(1)  L\s inat \=?;? (2)  L{ , ' ' \

'\ry\ e)L{tcosat\
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(c)

Question-4

(A)

(B)

(c)

Question-5
(A)

(B)

(c)
Question-5

(A)

(B)

(c)

Question-6

(A)

State and apply convolution theorem to evaluate: 't1--+----lr'Urv'r ru cv'uu'rrw' " 
irs 

*l(s' . l)J

OR 
\,,

Define Laplace transform and using definition, prove that L\{ I 
= t 

*l

Using the definition find tlre Laplace transform f (i ={z-' ; 0 < I 
: 

5

[1  ;  t>5

using partial fracrion ,find , 
{;#,}

Find a Fourier series to represent f (t)= *t : -n < x < 1r

( -o  .  O<x<r
Find a Fourier series to represent I (") = 

I , , n.x<2o

Obtain Half range cosine series for f(x): 1'x; 0< x< 1

OR
Show that Fonrier series representation of .f (*) = 

"2 
; -n < x < t is

*z =!-+ ri t-r)'"oty
3 7=r n"

Find a Fourier series to represent /(x) = 
l: 

', 'r7l!r,o

Show tlrat 0 3 x < x, the Fourier sine series represent ation of f(x) = x(n - x) is

8 ( sittx . sinix , sin|x )
J@:- l - -T+-V-*-  *- - -  )

: Attempt any three 
s2 -. ).,

Using Laplace transform method to solve: 4 + S 
fr 

* Z, = 0 ; Where

y (0 ) : l , y ' ( 0 )=0  
( t  \  _ . ,

If r t/(,)) = fls; then prove rhat r ] | 7 1t1atl = J \' )

t i" J s

State first shifting theorem and using it find I {e} 
cos r sin 3r}

Find Half range sine series for f (r) = 
"' 

; x e (0,x)

(oc)
(04)

(03)

(04)

(04)

(03)

(r2\

(B)

(c)
(D)

END OF PAPER
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