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PART A 
Answer ALL the questions.    (10  2 = 20) 

1. Evaluate  𝑑𝑥
4 − 9𝑥2. 

2. Find the Fourier coefficient a0 for f(x) = x2 in the range 0 ≤ x ≤ 2. 
3. State the necessary and sufficient condition for the ordinary differential equation to be exact. 
4. Solve (3D2 + D – 14)y = 0. 

5. Integrate    𝑥2 +𝑦2 𝑑𝑥𝑑𝑦𝑏
0

𝑎
0 . 

6. Evaluate  𝑠𝑖𝑛7𝜃𝑐𝑜𝑠5𝜃𝑑𝜃
𝜋
2

0 . 

7. Prove that the vector given by 𝐹 = (𝑥+3𝑦)𝑖 +(𝑦−3𝑧)𝑗 +(𝑥−2𝑧)𝑘   is solenoidal. 

8. For 𝐹 =𝑥2𝑦𝑖 +𝑥𝑦2𝑧𝑗 −𝑦𝑧2𝑘  , find𝑐𝑢𝑟𝑙𝐹 . 
9. Define a permutation group.  
10. Define contravariant tensor of order 2. 
 

PART B 
Answer any FIVE questions.  (5  8 = 40) 

11. Evaluate  𝑥
 𝑥2+𝑥+1

𝑑𝑥. 

12.  Prove that  (𝑠𝑖𝑛𝑥)3 2 

(𝑠𝑖𝑛𝑥)3 2 +(𝑐𝑜𝑠𝑥)3 2 𝑑𝑥= 𝜋
2

𝜋
2

0 . 

13. Solve 𝑥𝑑𝑦−𝑦𝑑𝑥= 𝑥2 +𝑦2. 

14. Evaluate  𝑟 𝑎2 −𝑟2𝑑𝑟𝑑𝜃 taken over the upper half of the circle r = acos. 

15. Prove that 𝑑𝑖𝑣 𝑟 
𝑟3 = 0. 

16. If 𝐹 = 2𝑥+6𝑦2 𝑖 −10𝑦𝑧𝑗 +𝑥2𝑧𝑘  , evaluate  𝐹 .𝑑𝑟 𝐶  from (0, 0, 0) to (1, 1, 1) along the path  

x = t, y = t2, z = t3. 
17.  Derive the relationship between Beta and Gamma functions. 
18. Prove that every cyclic group is abelian.  
 
 

PART C 
Answer any TWO questions:         (2 x 20 = 40) 

19. a) Evaluate  𝑥3𝑐𝑜𝑠2𝑥dx 

b) Show that 𝑥2 =𝜋2

3
+4 (−1)𝑛 𝑐𝑜𝑠𝑛𝑥

𝑛2
∞
𝑛=1  in the interval (– ≤ x≤ ). Also deduce that  

  1
12 −

1
22 + 1

32 −
1

42 +⋯= 𝜋2

12
.        (5 +15) 

20. a) Find the solution of the equation 𝑑𝑦
𝑑𝑥

+𝑦𝑐𝑜𝑠𝑥= 1
2
𝑠𝑖𝑛2𝑥. 

b) Solve (D2 + 4D + 5)y = ex + x3 + cos2x.       (6 + 14) 
 

21. a) By changing the order of integration evaluate   𝑥𝑦𝑑𝑥𝑑𝑦2𝑎−𝑥
𝑥2 4𝑎 

𝑎
0 . 

 b) Prove that the set of all residue classes of integers modulo 5 is an abelian group.  (15 + 5) 

22. Verify Gauss Divergence theorem, for 𝐹 =4𝑥𝑧𝑖 −𝑦2𝑗 +𝑦𝑧𝑘   taken over the cube bounded by 
x = 0, x = 1, y = 0, y = 1, z = 0 and z = 1. 
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