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Note:  Attempt all Sections. In case of any missing data; choose suitably. 
 

SECTION A 
1. Attempt all questions in brief.      02 x 7 = 14 

Q no. Question CO Level 

a.  Solve the following differential equation 

,0
2

2

 
g

dt

d
 g being constant. 

CO-1 K1 

b.  
Determine the Laplace transform of .

3,0

30,
)(











t

te
tf

t

 
CO-2 K2 

c.  Determine the value of nb if 20,1)(  xxf is expanded as 

.
2

sin)(
1

xn
bxf n

n






  

CO-3 K1 

d.  Determine the value of )0(n for which 
2/22 )( nyxu  is harmonic. CO-4 K2 

e.  Determine the pole of the function 𝑓(𝑧) =
௭మ

(௭ିଵ)మ(௭ାଶ)
 CO-5 K2 

f.  
Determine the particular integral of .

2

2
xx ee

dx

dy

dx

yd   
CO-1 K1 

g.  
Determine the function whose Laplace transform is 

84

1
)(

2 


ss
sF . 

CO-2 K1 

 

SECTION B 
2. Attempt any three of the following:      07 x 3 = 21 

Q no. Question CO Level 

a. Apply method of variation of parameters to determine the general solution of  

xxy
dx

dy
x

dx

yd
x  3

2

2
2 22  

CO-1 K3 

b. Apply Laplace transform method to solve  

1)0(',1)0y(    ,    423 3
2

2

 yety
dt

dy

dt

yd t  

CO-2 K3 

c. Determine the Fourier series expansion of the following function  
11,1)(  xxxf , )()2( xfxf  . 

Hence compute the sum of the series ...
7

1

5

1

3

1
1  .  

CO-3 K3 

d. 
Prove that for the function 0)0(;0,)(

2

 fz
z

z
zf , Cauchy-Riemann 

equations are satisfied at the origin. Does )(zf   exist there? 

CO-4 K3 

e. Use Cauchy integral formula to evaluate ∮
௦௜௡గ௭మା௖௢௦గ௭మ

(௭ିଵ)(௭ିଶ)
𝑑𝑧     where c is the 

circle |𝑧| = 3 

CO-5 K3 
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SECTION C 

3. Attempt any one part of the following:     07 x 1 = 07 

Q no. Question CO Level 

a. Solve xyDD 2sin)42( 2  , given that ,4,8/1  yy when 0x . Find 

the value of y when 4/x . 

CO-1 K3 

b. Solve the following differential equation 

 
ௗమ௬

ௗ௫మ −
ଵ

௫

ௗ௬

ௗ௫
+ 4𝑥ଶ𝑦 = 𝑥ସ  

by changing the independent variable.  

CO-1 K3 

4. Attempt any one part of the following:     07 x 1 = 07 
Q no. Question CO Level 

a. Apply convolution theorem to evaluate:     𝐿ିଵ ቄ
௦

(௦మାସ)మቅ CO-2 K3 

b. Determine the Laplace transform of the following functions  














ata

ata

at

tf

32,2

2,1

0,0

)(  and )()3( tfatf   

CO-2 K3 

5. Attempt any one part of the following:     07 x 1 = 07 
Q no. Question CO Level 

a. Test for convergence the series    
௫

ଵ∗ଶ
+

௫మ

ଶ∗ଷ
+

௫య

ଷ∗ସ
+

௫ర

ସ∗ହ
+ ⋯ CO-3 K3 

b. 
(i) Given the function 









21,2

10,
)(

xx

xx
xf . Expand f(x) as a series of 

cosines. 

(ii) Test the convergence of the series ...
4

3

3

2

2

1
1

4

3

3

2

2
  

CO-3 K3 

6. Attempt any one part of the following:     07 x 1 = 07 
Q no. Question CO Level 

a. If )42)(( 22 yxxyyxvu  , find ivuzf )(  in terms of z. CO-4 K3 

b. Find the Bilinear transformation which maps the points iz ,1,0   into 

.,0,  iw Also find the image of the unit circle .1|| z  

CO-4 K3 

7. Attempt any one part of the following:     07 x 1 = 07 
Q no. Question CO Level 

a. Apply the method contour integration  to evaluate the integral 

,
sincos23

12

0
 






d  

CO-5 K3 

b. Expand 𝑓(𝑧) =
ଵ

(௭ାଵ)(௭ାଷ)
 in Laurent series valid for 

(i) 1 < |𝑧| < 3    (ii) |𝑧| > 3  (iii)  0 < |𝑧 + 1| < 2   (iv) |𝑧| < 1 

CO-5 K3 


