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TRIGONOMETRY, VECTOR CALCULUS AND FOURIER SERIES 

    

SECTION – A (10 X 1 = 10 MARKS)                                                          

ANSWER THE FOLLOWING QUESTIONS. 

MULTIPLE CHOICE QUESTIONS.     (K1) 

1.    sin 𝜃 = ______ 

 a) 
𝑒𝑖𝜃−𝑒−𝑖𝜃

2𝑖
 b) 

𝑒𝑖𝜃+𝑒−𝑖𝜃

2𝑖
 c) 

𝑒𝑖𝜃−𝑒−𝑖𝜃

2
 d) 

𝑒𝑖𝜃−𝑒−𝑖𝜃

2𝑖2  

2.  A sequence in which 𝑎𝑛+1 ≥ 𝑎𝑛 for all values of n is called 

a) Cauchy’s sequence   b) Monotonic decreasing sequence 

c) Monotonic increasing sequence d) None of the above     

3.  ∫ cos 𝑚𝑥 𝑑𝑥 = _______
𝜋

0
 if m is an integer. 

a) 0  b) ∞  c) 1  d) 2 

4.  ∇𝑓(𝑟) × 𝑟 = __________. 

 a)1  b) 2  c) 0  d) -1 

5.  ∇2𝜙 = 0  is called ______. 

        a) logarithmic b) exponential c) hyperbolic d) harmonic  

ANSWER THE FOLLOWING IN ONE (OR) TWO SENTENCES   (K2)  

6. Find the Value of 𝑥𝑛 +
1

𝑥𝑛
  if 𝑥 = 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛 𝜃 

7. Write an example for oscillate sequence. 

8. Define odd function. 

9. Define Solenoidal vector. 

10. State Green’s theorem. 

SECTION – B     (5 X 3 = 15 MARKS) 

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS. (K3) 

11. a)  Express 𝑐𝑜𝑠 8𝜃 in terms of sin 𝜃 

(OR) 

      b)  If cosh 𝑢 = sec 𝜃, show that 𝑢 = log tan (
𝜋

4
+

𝜃

2
)                (CONTD…..2) 
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12. a)If 𝑢1 + 𝑢2 + ⋯ + 𝑢𝑛 + ⋯ is convergent, then lim
𝑛→∞

𝑢𝑛 = 0. 

(OR) 

 b) Show that the series ∑
{(𝑛+1)𝑟}𝑛

𝑛𝑛+1  is convergent if 𝑟 < 1 and divergent if 𝑟 ≥ 1.   

13. a)Express 𝑓(𝑥) =
1

2
(𝜋 − 𝑥) as a Fourier series in the interval 0 ≤ 𝑥 ≤ 2𝜋 

(OR) 

b) Express 𝑓(𝑥) = 𝑥, −𝜋 < 𝑥 < 𝜋 as a Fourier series with period 2𝜋. 

14. a)Find 𝜙 if ∇𝜙 = (𝑦 + sin 𝑧)𝑖 + 𝑥𝑗 + 𝑥 cos 𝑧 𝑘⃗⃗. 

(OR) 

 b)Prove that ∇ × (∇ × 𝐹⃗) = ∇(∇. 𝐹⃗) − ∇2𝐹⃗ where 𝐹⃗ is a vector point function. 

15. a)If 𝐹⃗ = 3𝑥𝑦𝑖 − 𝑦2𝑗, evaluate ∫ 𝐹⃗. 𝑑𝑟
𝐶

 where 𝐶 is the curve on the 𝑥𝑦 plane 𝑦 = 2𝑥2 from 

     (0, 0) to (1, 2). 

(OR) 

 b)For the vector function 𝐹⃗ = 2𝑥𝑦𝑖 + (𝑥2 + 2𝑦𝑧)𝑗 + (𝑦2 + 1)𝑘⃗⃗, determine the value of the  

    integral ∫ 𝐹⃗. 𝑑𝑟
𝐶

 around the unit circle with centre at the origin in the 𝑥𝑦 plane. 

 

SECTION – C        (5 X 5 = 25 MARKS) 

ANSWER EITHER (a) OR (b) IN EACH OF THE FOLLOWING QUESTIONS.  

          (K4 (Or) K5)  

16.  a)Expand sin3 𝜃 cos5 𝜃in series of sines of multiples of 𝜃.   

(OR) 

 b)If cosh(𝑎 + 𝑖𝑏) cos(𝑐 + 𝑖𝑑) = 1, prove that  

  (1)cos 𝑏 cos 𝑐 cosh 𝑎 cosh 𝑑 + sin 𝑏 sin 𝑐 sinh 𝑎 sinh 𝑑 = 1 

  (2) tanh 𝑎 tan 𝑏 = tanh 𝑑 tan 𝑐 

17. a)Prove that the series 1 +
1

2
.

𝑎

𝑏
+

1.3 𝑎(𝑎+1)

2.4 𝑏 (𝑏+1)
+

1.3.5

2.4.6

𝑎(𝑎+1)(𝑎+2)

𝑏(𝑏+1)(𝑏+2)
+ ⋯ is convergent if 𝑎 > 0, 

𝑏 > 0 and 𝑏 > 𝑎 +
1

2
  

           (OR)  

b) Settle the range of values of 𝑥 for which the following series converge: 

 (1)∑
𝑥𝑛

1+𝑥𝑛
  (2) ∑

𝑥𝑛

1+𝑛2𝑥2𝑛
 

18.  a)Find in the range −𝜋 to 𝜋, Fourier series for 
𝑦 = 1 + 𝑥          0 < 𝑥 < 𝜋
𝑦 = −1 + 𝑥  − 𝜋 < 𝑥 < 0

 

(OR) 

 b)Show that 𝑥2 =
𝜋2

3
+ 4∑(−1)𝑛 cos 𝑛𝑥

𝑛2  in the interval −𝜋 ≤ 𝑥 ≤ 𝜋. 

(CONTD…..3) 
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19. a)A particle moves along the curve 𝑥 = 𝑡3 + 1, 𝑦 = 𝑡2, 𝑧 = 2𝑡 + 5 where 𝑡 is the time. Find  

    the components of its velocity and acceleration at 𝑡 = 1 in the direction 𝑖 + 𝑗 + 3𝑘⃗⃗. 

(OR) 

 b)A field 𝐹⃗ is of the form 𝐹⃗ = (6𝑥𝑦 + 𝑧3)𝑖 + (3𝑥2 − 𝑧)𝑗 + (3𝑥𝑧2 − 𝑦)𝑘⃗⃗. Show that 𝐹⃗ is  

    conservative field and find a function 𝜙 such that 𝐹⃗ = ∇𝜙. 

20. a)Verify Gauss’s theorem for 𝐹⃗ = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗⃗ taken over the region bounded by the planes 

𝑥 = 0, 𝑥 = 𝑎, 𝑦 = 0, 𝑦 = 𝑎, 𝑧 = 0, 𝑧 = 𝑎. 

(OR) 

 b)If 𝐹⃗ = (3𝑥2 + 6𝑦)𝑖 − 14𝑦𝑧𝑗 + 20𝑥𝑧2𝑘⃗⃗, evaluate ∫ 𝐹⃗. 𝑑𝑟 from (0, 0, 0) to (1, 0, 0) along  

     the following paths 

  a) 𝑥 = 𝑡, 𝑦 = 𝑡2, 𝑧 = 𝑡3 

  b) the straight lines from (0, 0, 0) to (1, 0, 0) then to (1, 1, 0) and then to (1, 1, 1). 

  c) the straight line joining (0, 0, 0) to (1, 1, 1). 

 

      

 

 

    *********************** 
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