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 PART – A (ANSWER ALL QUESTIONS) (Marks 10*2=20) 

 

Q.No Questions BLT CO Marks 

1.  If kziyixr


++= , then find div r


. UN 1 2 

2.  Find the value of ‘ a ’so that the vector ( ) ( ) ( )kazxjzyiyxf


++−++= 23 is 

solenoidal. 

UN 1 2 

3.  State Dirichlet’s conditions for Fourier series.   UN 2 2 

4.  Find bn in the expansion of 𝑥 as a Fourier series in ),( −  UN 2 2 

5.  State the Fourier integral theorem. RE 3 2 

6.  If 𝐹[𝑓(𝑥)] = 𝐹(𝑠), then prove that 𝐹[𝑓(𝑎𝑥)] =
1

𝑎
𝐹 (

𝑠

𝑎
) , 𝑎 > 0. RE 3 2 

7.  State sufficient conditions for existence of Laplace transform. RE 4 2 

8.  
 

If   )()( sFtfL = , then show that   ( )asFtfeL at −=)( . UN 4 2 

9.  Prove that 𝑍[𝑎𝑛] =
𝑧

𝑧−𝑎
, if |𝑧| > |𝑎|. RE 5 2 

10.  State the initial value theorem in Z-transform. RE 5 2 

 
PART – B (ANSWER ALL QUESTIONS) (Marks 5*16 = 80) 

 

Q.No Questions BLT CO Marks 

11.  a i Find the directional derivative of 32 zyxy + at ( )1,1,2 − in the direction 

of kji


22 ++ . 

 

AP 1 8 

  ii Find the value of the constant a, b, c, so that the vector  

( ) ( ) ( )kzcyxjzybxiazyxF


2432 +++−−+++= is irrotational. 

AP 1 8 

   
 

Or 
 

  
 

 
b  Verify Gauss divergence theorem for kyzjyizxF


+−= 24 over the 

cube bounded  by 1,0,1,0,1,0 ====== zzyyxx . 

AP 1 16 

  
 
 



 

12.  a i Find Fourier series of f(x) = x2  in (- , ) hence deduce  
1

12
+

1

22
+

1

32
+ ⋯ =  

𝜋2

6
 

 

AN 2 8 

  ii Find the Fourier series up to the second harmonic for 𝑦 =  𝑓(𝑥) in 
(0, 2𝜋) defined by the table values given below 
 

x 0 π/3 2π/3 π 4π/3 5π/3 2π 
y 1 1.4 1.9 1.7 1.5 1.2 1 

 

AN 2 8 

   
 

Or 
 

  
 

 

b i 
Find Fourier series of 𝑓(𝑥) =  {

𝑙 − 𝑥 , 0 < 𝑥 < 𝑙
0    , 𝑙 < 𝑥 < 2𝑙

  

 

AN 2 8 

 
 ii Find half range cosine series of f(x)  = x in (0 , 𝜋) and hence deduce 

1

14 +
1

34 +
1

54 + ⋯  

AN 2 8 

  

13.  a  
Find the Fourier transform of (𝑥) =  {

1 −  𝑥2, |𝑥| < 1
0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  

 .  

Hence prove that  

 ( i)  ∫ [
𝑠𝑖𝑛𝑠−𝑠𝑐𝑜𝑠𝑠

𝑠3 ]
∞

0
𝑐𝑜𝑠

𝑠

2
 𝑑𝑠 =  

3𝜋

16
 

 

(ii)   ∫ (
𝑠𝑐𝑜𝑠 𝑠−sin 𝑠

𝑠3
)2 𝑑𝑠

∞

0
=  

𝜋

15
 

 

AP 3 16 

   
Or 
 

  
 

 b i Find the Fourier sine transform of 𝑒−𝑎𝑥 and hence 

evaluate∫
𝑥2𝑑𝑥

(𝑥2+𝑎2)1(𝑥2+𝑏2)

∞

0
. 

 
 

AP 3 8 

  ii Find Fourier cosine and sine transform of e-x and hence deduce 

21
s

x
F

x

 
 + 

 and   
2

1

1
cF

x

 
 + 

. 

AP 3 8 

  

14.  a  Find the Laplace transform of the function 

)()2(with
2,2

0,
)( tfatf

atata

att
tf =+





−


=  

AP 4 16 

    
Or 
 
 

   

 b i Solve ( ) teyDD −=++ 442 given that ( ) ( ) 000 == yy using Laplace 

transformation. 
 

AP 4 8 

 

 ii Using convolution theorem, find 
( )







+

−

1
2

11

SS
L . AP 4 8 

  



 

15.  a i Find Z transform of   Cos n and Sin n. 
 
 

EV 5 8 

  ii Using Z- transform, solve y(n+2)-3 y(n+1) + 2 y(n) =2 n ,given that 
y(0) = 0, y(1) = 0.         
  

EV 5 8 

   Or    

 b i 
Find 𝑍−1 [

𝑧3

(𝑧−1)2 (𝑧−2)
]  using partial fraction method. 

 
EV 5 8 

 
 

ii Using convolution theorem, evaluate
( )( )

2
1

1 3

z
Z

z z

−
 
 

− − 
. EV 5 8 

 


