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

Q.No Questions BLT CO Marks 

1.  Form a partial differential equation by eliminating arbitrary constants a 

and b from 𝑧 = 𝑎𝑥 + 𝑏𝑦. 

L3 1 2 

2.  Solve 𝑝𝑥 + 𝑞𝑦 = 𝑧. L3 1 2 

3.  Define Dirichlet’s condition in Fourier series. L1 2 2 

4.  Determine the value of  𝑏𝑛 in the expansion of 𝑥2 as a Fourier series in 

(−𝜋,𝜋). 

L1 2 2 

5.  Classify the partial differential equation 4𝑈𝑥𝑥 + 4𝑈𝑥𝑦 + 𝑈𝑦𝑦 + 2𝑈𝑥 −

𝑈𝑦 = 0 

L1 3 2 

6.  In the wave equation 𝑈𝑡𝑡 = 𝑎2𝑈𝑥𝑥  ,What does the constant 𝑎2 stand for? L1 3 2 

7.  State Fourier integral theorem. L1 4 2 

8.  State Parseval’s identity on Fourier Transform. L1 4 2 

9.  Obtain Z-transform of  
1

𝑛
. L1 5 2 

10.  Find 𝑍−1 [
𝑧

𝑧+3
]. L2 5 2 

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

Q.No Questions BLT CO Marks 

11.  a  Solve (3𝑧 − 4𝑦)𝑝 + (4𝑥 − 2𝑧)𝑞 = 2𝑦 − 3𝑥. L3 1 16 

   Or    

 b  Solve (𝐷2 + 𝐷𝐷′ − 6𝐷′2
)𝑧 = 𝑥2𝑦 + 𝑒3𝑥+𝑦. L3 1 16 

   

12.  a i Expand 𝑓(𝑥) = 𝑥2 as a fourier series in 0 < 𝑥 < 2𝜋. 
 

L3 2 8 

  ii Obtain the half range fourier sine series for 𝑓(𝑥) = 𝑥 in (0, 𝜋). L3 2 8 

  Or    

 b  Compute fourier series upto second harmonic for 𝑦 = 𝑓(𝑥) in 
(0, 2𝜋) defined by the table of values given below. 

x 0 
𝜋

3
 

2𝜋

3
 𝜋 

4𝜋

3
 

5𝜋

3
 

y 1 1.4 1.9 1.7 1.5 1.2 

 
 

L3 2 16 



 

 

13.  a  A string is stretched and fastened to two points 𝑥 = 0 𝑎𝑛𝑑 𝑥 = 𝑙 
apart. Motion is started by displacing the string into the form 𝑦 =
𝑘(𝑙𝑥 − 𝑥2) from which it is released at time 𝑡 = 0.Find the 
displacement of any point on the string at a  distance of 𝑥 from one 
end at time t. 

L3 3 16 

   
 

Or 
 

   

 b  A rod 30 cm long has its ends A and B kept at 20° 𝑎𝑛𝑑 80° 
respectively until steady state conditions prevail the temperature 

at each end is then suddenly reduced to 0° 𝐶 and kept so. Find the 
resulting temperature function 𝑢(𝑥, 𝑡) taking 𝑥 = 0 at 𝐴. 

L3 3 16 

   

14.  a i Find the fourier sine transform of 
1

𝑥
. 

 

L3 4 8 

  
ii Obtain fourier cosine transform of 𝑓(𝑥) = {

1 ,   𝑓𝑜𝑟 0 < 𝑥 < 𝑎
0 ,       𝑓𝑜𝑟 𝑥 > 𝑎

 
L3 4 8 

   
Or 

 

   

 b  
Determine fourier transform of {

1 − 𝑥2     𝑖𝑓 |𝑥| < 1

0               𝑖𝑓 |𝑥| > 1
 

Hence show that ∫
sin 𝑥−𝑥 cos 𝑥

𝑥3
  𝑐𝑜𝑠

𝑥

2

∞

0
  𝑑𝑥 =

3𝜋

16
 and also show that 

∫
(𝑥 cos 𝑥−𝑠𝑖𝑛  𝑥)2

𝑥6

∞

0
 𝑑𝑥 =

𝜋

15
. 

L3 4 16 

   

15.  a i Using partial fraction method find 𝑍−1 [
10𝑧

(𝑧−1)(𝑧−2)
]. 

 

L2 5 8 

  ii Find 𝑍−1 [
𝑧2

(𝑧−𝑎)2
] using convolution theorem. L2 5 8 

   
Or 

 

   

 b  Solve 𝑦𝑛+1 − 2𝑦𝑛 = 0 given 𝑦0 = 3. L2 5 16 

 


