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PART – A 

 

Answer ALL the Questions:        (10 × 2 = 20) 

1. Express sin � in terms of powers of �. 

2. Give the expression for �� + ��	 when � = cos 
 + � sin 
. 

3. Write down ���ℎ��� in terms of logarithmic function. 

4. Determine Log��−5�. 

5. Expand �� in the Fourier series expansion for ���� in the interval 0 ≤ � ≤ 2 . 

6. What are the conditions for a function � to have a Fourier series expansion? 

7. Define derivative of a vector-valued function of a scalar variable !. 

8. Give a geometrical interpretation for gradient of real-valued function ". 

9. If S is any closed surface, find ∬ $%�&⃗ + �
(⃗ + �)*+⃗ , . /+⃗  012 . 

10. Recall and state Green’s theorem. 

PART – B 

 

Answer any FIVE of the following:       (5 × 8 = 40) 

11. Express cos 8� in terms of sin �. 

12. Find lim�→7 89: �;<=> ���
89: ��<=> �;�. 

13. If cos�� + �
� = ���? + ���/?, prove that ���2� + ���ℎ2
 = 2. 

14. If tan�� + �
� = B + �C, check whether 
D
E = FG�H�

FG�IHJ. 

15. Determine a cosine series for the function ���� = K �,         0 < � < N
H − �, N

H < � <   . 
16. Estimate the value of � such that the vector �⃗ = ���
 − )O�&⃗ + �� − 2��H(⃗ + �1 − ���)H*+⃗  is 

irrotational. 

17. Prove that 0�C�Q�Q⃗� = �/ + 3�Q�. Deduce that Q�Q⃗ is solenoidal if and only if / = −3. 

18. Evaluate S ��H + 
H�0� − 2�
0
T  where C is the rectangle in the xy-plane bounded by y = 0, y = b, 

x = 0 and x = a using Green’s theorem. 
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PART – C 

Answer any TWO of the following:         (2 × 20 = 40) 

19. a) Establish the formula 16 sinV � = sin 5� − 5 sin 3� + 10 sin �. 

b) Write the real and imaginary parts of tan�� �� + �
�. 

20. Express �H as 
NW
O + 4 ∑ �−1�� >Z< ��

�W  [�\�  in the interval �− ≤ � ≤  �. Deduce that 

a) 
�
�W − �

HW + �
OW − ⋯ = NW

�H. 

b) 
�
�W + �

HW + �
OW + ⋯ = NW

^ . 

 

21. a) Predict the angle between the surfaces �H + 
H + )H = 29 and �H + 
H + )H + 4� − 6
 − 8) −
47 = 0 at �4, −3,2�. 

b) Determine the equation of the tangent plane and normal line to the surface �
) = 4 at the point 

�1,2,2�. 

 

22. Check Gauss Divergence theorem for the vector function a⃗ = 4�)&⃗ − 
H(⃗ + 
)*+⃗  over the cube 

bounded by x = 0, y = 0, z = 0, x = 2, y = 2, z = 2. 
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