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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1. In the expansion of 𝑥𝑐𝑜𝑠𝑥 as a Fourier series in (-l, l) the value of an = 

(a) 1   (b) -1     (c) l    (d) 0  

2. _______ cannot be expanded as a Fourier series. 

(a) sinx    (b) x - x
3
   (c) tanx   (d) cosx  

3. If F(s)= F[ f(x) ], then F[ f(x-a) ]= 

  (a) e
isa

 F(s)   (b) e
-isa

 F(s)  (c) e
isx

 F(s)   (d) e
-isx

 F(s)  

4. If 𝑓 𝑥 = 𝑥𝑒−𝑥2 2  is self – reciprocal with respect to Fourier sine transform, then 

𝐹𝑠 𝑥𝑒
−𝑥2 2  =  

  (a) 𝑥𝑒−𝑠2 2    (b) 𝑠𝑒−𝑠2 2    (c) 𝑠𝑒−𝑥2 2    (d) 𝑥𝑒−𝑠𝑥2 2  

5. Z (1)= 

  (a) 
1

𝑧−1
    (b) 

1

𝑧
    (c) 

𝑧

𝑧−1
    (d) 

𝑧2

𝑧−1
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6.  𝑓 𝑟 𝑔 𝑛 − 𝑟 =𝑛
𝑟=0  

(a) 𝑓(𝑛) ∗ 𝑔(𝑛)
 
      (b) 𝑓 𝑛 /𝑔(𝑛)

 
     

 (c) 𝑓(𝑛) ∙ 𝑔(𝑛)       (d) 𝑓 𝑛 − 𝑔(𝑛) 

7. The partial differential equation obtained from 𝑧 =  𝑥2 + 𝑎2  𝑦2 + 𝑏2  is 

  (a) 4𝑦𝑧 = 𝑝𝑞             (b) 4𝑥𝑧 = 𝑝 + 𝑞       

  (c) 4𝑥𝑦𝑧 = 𝑝 − 𝑞
 

     (d) 4𝑥𝑦𝑧 = 𝑝𝑞 

8. A solution that contains as many arbitrary constants as there are independent variables is 

 called as 

  (a) singular integral      (b) general integral         

  (c) complete integral     (d) particular integral 

9. If 𝐵2 − 4𝐴𝐶 < 0, then the second order partial differential equation is said to be 

  (a) parabolic  (b) elliptic   (c) hyperbolic   (d) quadratic 

10. In ______ state, temperature do not depend on time ‘t’.  

  (a) steady   (b) transient   (c) absolute    (d) bounded 

PART - B (5 x 2 = 10 Marks) 

11. State Dirichlet’s conditions for the existence of Fourier series. 

12. Find the Fourier sine transform of 
1

𝑥
, 0 < 𝑥 < ∞. 

13. State initial and final value theorem on Z – transform. 

14. Form the partial differential equation by eliminating the arbitrary function from          

𝑧 = 𝑓 𝑚𝑦 − 𝑙𝑥 . 

15. Write the three possible solutions of the one dimensional wave equation. 

PART - C (5 x 16 = 80 Marks) 

16. (a) (i) Find the Fourier series expansion of 𝑓 𝑥 =  
𝑥,        0 < 𝑥 < 𝜋

2𝜋 − 𝑥, 𝜋 < 𝑥 < 2𝜋
  and hence     

  deduce that  
1

12
+

1

22
+ ⋯ =

𝜋2

8
.
        

                  (8)  

  (ii) Express 𝑓 𝑥 = 𝑥 𝜋 − 𝑥 , 0 < 𝑥 < 𝜋, as a Fourier sine series of periodicity 2𝜋 

  and deduce that  
1

13
−

1

33
+

1

53
− ⋯ =

𝜋3

32
.              (8) 
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Or 

 (b) (i) Find the Fourier series of 𝑦 = 𝑥2 in – 𝜋 < 𝑥 < 𝜋 and show that    

   1 +
1

24
+

1

34
+ ⋯ =

𝜋4

90
.                    (8) 

 (ii) The following table gives the variations of a periodic function over the period T. 

x 0 T/6 T/3 T/2 2T/3 5T/6 T 

y 1.98 1.3 1.05 1.3 -0.88 -0.25 1.98 

   Show that 𝑓 𝑥 = 0.75 + 0.37𝑐𝑜𝑠𝜃 + 1.004𝑠𝑖𝑛𝜃 where 𝜃 =
2𝜋𝑥

𝑇
.        (8) 

17. (a) Find the Fourier transform of 𝑓 𝑥 =  
1 − 𝑥2 ,  𝑥 ≤ 1
0,            𝑥 > 1

 . Hence prove that  

  (i)   
𝑠𝑖𝑛𝑠−𝑠 𝑐𝑜𝑠  𝑠

𝑠3
 

∞

0
𝑐𝑜𝑠

𝑠

2
𝑑𝑠 =

3𝜋

16
 .                     (8) 

  (ii)   
𝑠𝑖𝑛𝑥 −𝑥𝑐𝑜𝑠𝑥

𝑥3
 

2

𝑑𝑥 =
∞

0

𝜋

15
 .                      (8) 

Or 

(b) (i) Find the Fourier cosine transform of 
1

𝑎2+𝑥2
 .             (8) 

 (ii) Find the Fourier Sine transform of xe 
-ax

.                   (8) 

18. (a) (i) Find 𝑍  
1

𝑛 𝑛−1 
 
             

            (8) 

  (ii) Find 𝑍 𝑟𝑛𝑐𝑜𝑠𝑛𝜃  and 𝑍 𝑟𝑛𝑠𝑖𝑛𝑛𝜃 .                (8) 

Or 

 (b) (i) Find 𝑍−1  
𝑧2

(𝑧−𝑎)2
  using convolution theorem.            (8) 

  (ii) Solve the difference equation Yn+2 - 5Yn+1 + 6Yn = 4
n
 given that Y0=D, Y1=1.   

                               (8) 

19. (a) (i) Solve: 𝑥 𝑧2 − 𝑦2 𝑝 + 𝑦 𝑥2 − 𝑧2 𝑞 = 𝑧(𝑦2 − 𝑥2).                  (8) 

  (ii) Solve:  𝐷3 + 𝐷2𝐷′ − 𝐷𝐷′ 2
− 𝐷′3 𝑧 = 𝑒2𝑥+𝑦 + cos(𝑥 + 𝑦).               (8) 

Or 
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 (b) (i) Find the singular integral of 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝2 − 𝑞2.                (8) 

  (ii) Find the partial differential equation of all spheres whose radii are the same.   (8) 

20. (a) A tightly stretched string with fixed end points 𝑥 = 0 𝑎𝑛𝑑 𝑥 = 𝑙 is initially in a           

  position given by 𝑦 𝑥, 0 = 𝑘 𝑙𝑥 − 𝑥2 , 0 < 𝑥 < 𝑙. If it is released from rest from  

  this position, find the displacement 𝑦 at any distance 𝑥 from one end at any time 𝑡. 

                        (16) 

Or 

(b) An infinitely long plate of width 𝜋 𝑐𝑚𝑠 with insulated surfaces has its temperature 

𝑢 = 0 on both long sides and one of the shorter sides. The temperature along the 

short edge 𝑦 = 0 is given by 𝑢 𝑥, 0 = 3𝑥, 0 < 𝑥 < 𝜋. Find the steady state 

temperature distribution 𝑢 𝑥, 𝑦 .                    (16) 

 

 


