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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1. If 𝑓(𝑥) =  
𝑐𝑜𝑠𝑥, 0 < 𝑥 < 𝜋
50, 𝜋 < 𝑥 < 2𝜋

,  and 𝑓 𝑥 = 𝑓(𝑥 + 2𝜋) for all 𝑥, then the sum of the 

Fourier series of 𝑓 𝑥  at 𝑥 = 𝜋 is 

(a) 50      (b) 51/2       (c) 49/2       (d) 51  

2. The value of  𝑏𝑛  for 𝑥𝑠𝑖𝑛𝑥 in  – 𝜋, 𝜋  is 

(a) 𝜋    (b) – 𝜋    (c) 0     (d) 
𝜋

2
 

3. If 𝑓 𝑥 = 1,−𝑎 < 𝑥 < 𝑎, then 𝐹 𝑓(𝑥)  is 

  (a)  
2

𝜋
 
𝑠𝑖𝑛𝑎𝑠

𝑎
  (b)  

𝜋

2
 
𝑠𝑖𝑛𝑎𝑠

𝑠
   (c)  

2

𝜋
 
𝑠𝑖𝑛𝑎𝑠

𝑎
    (d)  

𝜋

2
 
𝑠𝑖𝑛𝑎𝑠

𝑠
  

4. The Fourier sine transform of   𝑓 𝑥 = 𝑒−𝑎𝑥  is  

  (a)  
2

𝜋
  

𝑠2

𝑠2+𝑎2
   (b) 

1

 2𝜋
  

𝑠

𝑠2+𝑎2
   (c) 

 𝜋

𝑠
  

𝑠

𝑠2+𝑎2
    (d) 

1

 2
 

𝑠

𝑠2+𝑎2
  

5. 𝑍 𝑒−𝑎𝑡 𝑡 = 

  (a) 
𝑒𝑎𝑇

 𝑧−𝑒𝑎𝑇  
2   (b) 

𝑧𝑒𝑎𝑇

 𝑧−𝑒𝑎𝑇  
2   (c) 

𝑇𝑧𝑒𝑎𝑇

 𝑧𝑒𝑎𝑇−1 
2   (d) 

𝑇𝑒𝑎𝑇

 𝑧𝑒𝑎𝑇−1 
2 
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6. 𝑍  
𝑎𝑛

𝑛!
 =  

(a) 𝑒𝑧

 
   (b) 𝑒𝑎/𝑧

 
   (c) 𝑒−𝑎/𝑧     (d) 𝑒−𝑧/𝑎  

7. The partial differential equation obtained from  𝑧 =  𝑥2 + 𝑎  𝑦2 + 𝑏   is 

  (a) 𝑝𝑞 = 𝑧         (b) 𝑝𝑞 = 𝑥𝑦   (c) 𝑝𝑞 = 4𝑥𝑦
 

  (d) 4𝑥𝑦𝑧 = 𝑝𝑞 

8. The complete integral of 𝑝 − 𝑞 = 0  is 

  (a) 𝑧 = 𝑎𝑥 + 𝑏𝑦 + 𝑐      (b) 𝑧 = 𝑎𝑥 + 𝑎𝑦 + 𝑐         

  (c) 𝑧 = 𝑏𝑥 + 𝑎𝑦 + 𝑐      (d) 𝑧 = 𝑝𝑞 

9. The suitable solution of one dimensional heat equation  
𝜕𝑢

𝜕𝑡
= 𝑎2 𝜕2𝑢

𝜕𝑥2
  is 

  (a) 𝑢 𝑥, 𝑡 =   𝐴𝑐𝑜𝑠𝑝𝑥 + 𝐵𝑠𝑖𝑛𝑝𝑥 𝑒−𝛼
2𝑝2𝑡           

  (b) 𝑢 𝑥, 𝑡 =  𝐴𝑒𝑝𝑥 + 𝐵𝑒−𝑝𝑥  𝑒−𝛼
2𝑝2𝑡            

  (c) 𝑢 𝑥, 𝑡 =  𝐴𝑥 + 𝐵 𝑒−𝑝𝑥               

  (d) 𝑢 𝑥, 𝑡 =  𝐴𝑥 + 𝐵 𝑒−𝛼
2𝑝2𝑡  

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. Find the half range sine series of 𝑓 𝑥 = 2 in 0 < 𝑥 < 𝜋. 

12. Prove that 𝐹 𝑥𝑛𝑓(𝑥) =  −𝑖 𝑛
𝑑𝑛𝐹(𝑠)

𝑑𝑠𝑛
 

13. State and prove initial value theorem. 

14. Form the PDE by eliminating 𝑓 from 𝑧 = 𝑥𝑦 + 𝑓 𝑥2 + 𝑦2 + 𝑧2 . 

15. The ends 𝐴 and 𝐵 of a rod of length 10cm have their temperature kept at 20℃ and 70℃. 

Find the steady state temperature distribution on the rod. 

PART - C (5 x 16 = 80 Marks) 

16. (a) Expand 𝑓 𝑥 = 𝑥 2𝜋 − 𝑥  as Fourier series in  0, 2𝜋 and hence deduce that the 

 sum of 
1

12
+

1

22
+

1

32
+ ⋯ =

𝜋2

6
.                    (16) 

Or 
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 (b) Find the Fourier series of period 2𝜋 for the function   

   𝑓 𝑥 = 𝑥2 + 𝑥 in – 𝜋 < 𝑥 < 𝜋. Hence deduce 
1

14
+

1

24
+

1

34
+ ⋯, assuming that       

   
1

𝑛2
=

𝜋2

6
.∞

𝑛=1                             (8) 

17. (a) Find the Fourier transform of 𝑓 𝑥 =  
𝑎2 − 𝑥2 ,  𝑥 < 𝑎
0,  𝑥 > 𝑎 > 0

 . Hence deduce                  

  that  
𝑠𝑖𝑛𝑡 −𝑡𝑐𝑜𝑠𝑡

𝑡3

∞

0
𝑑𝑡 =

𝜋

4
. Using Parseval’s identity show                                              

  that   
𝑠𝑖𝑛𝑡 −𝑡𝑐𝑜𝑠𝑡

𝑡3
 

2

𝑑𝑡 =
𝜋

15
.

∞

0
                         (16) 

Or 

(b) (i) Show that 𝑒−
𝑥2

2  is self-reciprocal under Fourier Cosine transform .       (8) 

 (ii) Evaluate  
𝑥2

 𝑥2+𝑎2  𝑥2+𝑏2 
𝑑𝑥

∞

0
 by using transform methods.         (8) 

18. (a) (i) Find 𝑍−1  
𝑧 𝑧2−𝑧+2 

 𝑧+1  𝑧−1 2
 
           

            (8) 

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

Or 

 (b) (i) Find the inverse Z-transform of 
8𝑧2

 2𝑧−1  4𝑧−1 
  by using convolution theorem.    (8) 

  (ii) Using Z-transform, solve 𝑦𝑛+2 − 5𝑦𝑛+1 + 6𝑦𝑛 = 4𝑛 , given that 𝑦0 = 0, 𝑦1 = 1.  

                               (8) 

19. (a) (i) Solve 𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝2 − 𝑞2 .                            (8) 

  (ii) Solve  𝐷2 − 5𝐷𝐷′ + 6𝐷′2 𝑧 = 𝑐𝑜𝑠 𝑥 + 2𝑦 + 𝑦𝑠𝑖𝑛𝑥.                     (8) 

Or 

 (b) (i) Solve 𝑥 𝑦2 + 𝑧 𝑝 + 𝑦 𝑥2 + 𝑧 𝑞 = 𝑧 𝑥2 − 𝑦2 .                      (8) 

  (ii) Solve   𝐷2 − 𝐷′2 − 3𝐷 + 3𝐷′ 𝑧 = 𝑒𝑥+2𝑦 + 𝑥𝑦.                                                (8) 

20. (a) A string is stretched between two fixed points 𝑥 = 0 and 𝑥 = 2𝑙 and is released from 

   rest from the initial position is given by 

  𝑦 𝑥, 0 = 𝑓 𝑥 =  

𝑏𝑥

𝑙
, 0 < 𝑥 < 𝑙

−𝑏

𝑙
 𝑥 − 2𝑙 , 𝑙 < 𝑥 < 2𝑙

.  Find the displacement of the string. 

                        (16) 
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Or 

(b) A rectangular plate with insulated surface s 10cm wide and so long compared to its 

 width that it may be considered infinite in length without introducing an appreciable 

 error. If the temperature of the short edge 𝑦 = 0 is given by 

 𝑢 =  
20𝑥, 0 ≤ 𝑥 ≤ 5

20 10 − 𝑥 , 5 ≤ 𝑥 ≤ 10
  and the two long edges 𝑥 = 0 and 𝑥 = 10 as well as the 

other short edge are at 0℃. Find the temperature 𝑢(𝑥, 𝑦) at any point (𝑥, 𝑦) of the plate. 

                                                (16) 

 

 


