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1A. Solve 𝑦′′ + 𝑥𝑦 = 1 , 𝑦′(0) = 1 and 𝑦′(1) = 0  and   ℎ = 0.5. 5 

 
1B. 

Solve 
2

2

1

16

u u

t x

 


 
;  𝑢(𝑥, 0) = 0 , 𝑢(0, 𝑡) = 𝑢(1, 𝑡) = 100𝑡 , 0 < 𝑥 < 1, 

𝑡 > 0; ℎ =
1

4
  for two time steps. 

5 

   
2A. Obtain Fourier series for the function  𝑓(𝑡) =

1

4
(𝜋 − 𝑡)2;  0 ≤ 𝑡 ≤ 2𝜋, 

𝑓(𝑡 + 2𝜋) = 𝑓(𝑡). Hence obtain (i)   ∑
1

𝑛2
∞
𝑛=1     (ii) ∑

(−1)𝑛+1

𝑛2
∞
𝑛=1  . 

5 

2B. Obtain the half range Fourier sine series for 

𝑓(𝑥) = {

2𝑘𝑥

𝑙
          ;              0 ≤ 𝑥 ≤

𝑙

2
2𝑘(𝑙 − 𝑥)

𝑙
      ;          

𝑙

2
≤ 𝑥 ≤    𝑙       

 

5 

   
 
3A. 

Show that Fourier transform of 𝑓(𝑥) = {
𝑎 − |𝑥|;  |𝑥| < 𝑎
0; |𝑥| > 𝑎 > 0

   is   √
2

𝜋
{

1−cos 𝑎𝑠

𝑠2
} 

and hence evaluate ∫ (
sin 𝑡

𝑡
)2𝑑𝑡

∞

0
 . 

 

5 

3B. Find the inverse Fourier sine transform of  
1

𝑠
𝑒−2𝑠. 5 

   
4A. A vector field is given by jyxyixyxA ˆ)(ˆ)( 2222 


 show that the field is 

irrotational and find the scalar potential. 
 

5 

4B. Find the value of 𝑎, 𝑏, 𝑐 so that the directional derivative of 

𝜙 = 𝑎𝑥𝑦2 + 𝑏𝑦𝑧 + 𝑐𝑧2𝑥3 has a maximum of magnitude  64 in the 

direction of 𝑧 −axis. 

5 

Instructions to Candidates: 

 Answer any FOUR FULL questions. 
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5A. Use Green’s theorem in a plane to evaluate the integral 

 ∮ (2𝑥2 − 𝑦2)𝑑𝑥 + (𝑥2 + 𝑦2)𝑑𝑦
𝐶

   where 𝐶 is the boundary in the 𝑥𝑦-

plane of the area enclosed by the 𝑥-axis and the semi-circle 𝑥2 + 𝑦2 = 1 

in the upper half 𝑥𝑦-plane. 

 

5 

5B. Verify Stokes’ theorem for 𝐹⃗(𝑥, 𝑦, 𝑧) = (2𝑥 − 𝑦)𝑖̂ − 𝑦𝑧2𝑗̂ − 𝑦2𝑧𝑘̂ where 𝑆 

is the upper-half surface of the sphere 𝑥2 + 𝑦2 + 𝑧2 = 1 and 𝐶 is its 

boundary. 

5 

   
6A. Solve 2 0xx xy yyu u u    using the transformations   ,  2v x y z x y    . 5 

6B. Derive one-dimensional wave equation with suitable assumptions. 5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


