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PART – A  (10 × 1 = 10 Marks) 
 

 Answer ALL Questions 

Choose the correct answer : 

1. Which of the following is a vector point function? 

 (a) Temperature (b) Mass  

 (c) Velocity (d) Pressure  

2. If 𝐴(𝑡) = 𝑡𝑖 and 𝐵⃗⃗(𝑡) = 𝑡2𝑗, then 
𝑑

𝑑𝑡
(𝐴 ⋅ 𝐵⃗⃗) =  

 (a) 2𝑡2 (b) 𝑡2 

 (c) 0 (d) 𝑡3 
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3. The gradient of a scalar point function is: 

 (a) A scalar (b) A vector 

 (c) A tensor (d) A constant 

4. If 𝐴 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗⃗, then 𝛻 ⋅ 𝐴 = 

 (a) 0 (b) 1 

 (c) 3 (d) 𝑥 + 𝑦 + 𝑧 

5. If 𝐹⃗ = 𝛻𝜙⃗⃗ for some scalar function ϕ, then 𝐹⃗ is always: 

 (a) Solenoidal (b) Irrotational 

 (c) Path-dependent (d) Circulatory 

6. If a vector field 𝐹⃗ is conservative, then the line integral of 

𝐹⃗ over a closed path is:  

 (a) Zero (b) Non-zero 

 (c) Does not exist (d) Infinite 

7. The volume integral of a scalar function 𝜙(𝑥, 𝑦, 𝑧) over a 

volume 𝑉 is denoted by: 

 (a) 
∬𝜙

𝑆

𝑑𝑆 
(b) 

∭𝜙
𝑉

𝑑𝑉 

 (c) 
∮𝜙

𝐶

𝑑𝑠 
(d) 𝛻 ×  𝐹 

8. The infinitesimal surface element vector 𝑑𝑆 is: 

 (a) 𝑛̂ 𝑑𝑆 (b) 𝑑𝑥 𝑑𝑦𝑑𝑧 

 (c) 𝑑𝑠 𝑡 ̂ (d) 𝛻𝜙 
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9. The divergence theorem relates: 

 (a) Line integral to 

surface integral 

(b) Surface integral to 

volume integral 

 (c) Gradient to curl (d) Curl to divergence 

10. Which theorem can be applied to calculate the area of a 

planar region using a line integral? 

 (a) Gauss Divergence Theorem 

 (b) Stokes’ Theorem   

 (c) Green’s Theorem   

 (d) Fundamental Theorem of Line Integrals 
 

PART – B   (5 X 5 = 25 Marks) 

Answer ALL Questions choosing either (a) or (b). 

Answer should not exceed 250 words. 
 

11. (a) If 𝜙 is a scalar function of 𝑢 and “a” a constant vector, then 

show that 
𝑑(𝜙𝑎)

𝑑𝑢
= 𝑎

𝑑𝜙

𝑑𝑢
. 

(OR) 

 (b) Find the derivatives of 𝐴 × 𝐵⃗⃗ with respect to u, if 

 𝐴 = 2𝑢 𝑖 + 𝑢2 𝑗 and 𝐵⃗⃗ = −𝑢 𝑗 + 𝑘⃗⃗. 

12. (a) Prove  that 𝑑𝑖𝑣 (𝑟𝑛𝑟) = (𝑛 + 3)𝑟𝑛given that 

 𝑟 = 𝑥𝑖⃗⃗⃗⃗ + 𝑦𝑗⃗⃗ ⃗⃗ + 𝑧𝑘⃗⃗⃗⃗⃗. 

(OR) 
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 (b) If 𝜑  =  𝑥 + 𝑥𝑦2  + 𝑦𝑧3, find 𝛻𝜑 at (0,1,1). 

13. (a) Show that ∇2𝑟𝑛 = 𝑛(𝑛 + 1)𝑟𝑛−2  

(OR) 

 (b) Find the value of the line integral ∫ 𝑐𝑓. 𝑑𝑟 where  

𝐹⃗ = 𝑦𝑖 + 𝑥𝑗 from (0, 0) to (1, 1). 

14. (a) Evaluate the integral ∬ 𝐴. 𝑛
𝑆

𝑑𝑆 if 𝐴 = 4𝑦 𝑖 + 18𝑧 𝑗 − 𝑥 𝑘⃗⃗ 

and S is the surface of the portion of the plane 

 3𝑥 + 2𝑦 + 6𝑧 = 6 contained in the first octant. 

(OR) 

 (b) Evaluate ∭ ∇. 𝐹⃗
𝑉

 𝑑𝑉 if 𝐹⃗ =  𝑥2𝑖 +  𝑦2𝑗  +  𝑧2𝑘⃗⃗  

and 𝑉 is the volume of the region enclosed by the cube 

0 ≤  𝑥,  𝑦,  𝑧 ≤  1. 

15. (a) Show that ∬ 𝑟. 𝑛
𝑆

𝑑𝑆 = 4𝜋𝑎3, if S is the surface of the 

sphere 𝑥2 + 𝑦2 + 𝑧2 = 𝑎2. 

(OR) 

 (b) If 𝑓  =  (2𝑦 + 3)𝑖  + 𝑥𝑧 𝑗  +  (𝑦𝑧 − 𝑥)𝑘⃗⃗, evaluate  ∫ 𝑓. 𝑑𝑟 

along the following path 𝐶 given by 

 𝑥 =  2𝑡2, 𝑦 = 𝑡, 𝑧 =  𝑡3 from 𝑡 =  0 to 𝑡 =  1. 
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PART – C (5 X 8 = 40 Marks) 

Answer ALL Questions choosing either (a) or (b). 

Answer should not exceed 500 words. 
 

16. (a) If A, B, C are functions of the scalar variable u, prove that 

i. 
𝑑

𝑑𝑢
[𝐴𝐵𝐶] = [

𝑑𝐴

𝑑𝑢
, 𝐵, 𝐶] + [𝐴,

𝑑𝐵

𝑑𝑢
, 𝐶] + [𝐴, 𝐵,

𝑑𝐶

𝑑𝑢
] 

 

ii. 
𝑑

𝑑𝑢
{𝐴 × (𝐵 × 𝐶)} =

𝑑𝐴

𝑑𝑢
× ( 𝐵 × 𝐶) + 𝐴 × ( 

𝑑𝐵

𝑑𝑢
× 𝐶) 

+𝐴 × (𝐵 ×
𝑑𝐶

𝑑𝑢
)                                    

(OR) 

 (b) Find the derivatives of 𝐴. 𝐵⃗⃗ and 𝐴 × 𝐵⃗⃗ with respect to u if 

𝐴 = 𝑢2 𝑖 + 𝑢 𝑗 + 2𝑢 𝑘⃗⃗ and 𝐵⃗⃗ = 𝑗 − 𝑢 𝑘⃗⃗ . 

17. (a) If 𝛻𝜑 =  (𝑦 + 𝑦2 + 𝑧2)𝑖  + (𝑥 + 𝑧 + 2𝑥𝑦)𝑗  + (𝑦 + 2𝑧𝑥)𝑘⃗⃗ 

and if 𝜑(1,1,1) = 3, find 𝜑. 

(OR) 

 (b) Given that 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘⃗⃗ and |𝑟| = 𝑟, show that 

i. ∇ (
1

𝑟
) = −

𝑟

𝑟3                                                    

ii. ∇𝑓(𝑟) = 𝑓′(𝑟)𝑟̂.                                             

18. (a) Find the value of the integral∫ 𝐴. 𝑑𝑟
𝐶

, where 𝐴 = 𝑦𝑧 𝑖 +

𝑧𝑥 𝑗 − 𝑥𝑦 𝑘⃗⃗ where C is the curve obtained by joining 𝑂 to 
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𝐴(2,0,0), then to 𝐵(2,4,0) and then to 𝑄(2,4,8) by straight 

lines.  

(OR) 

 (b) Show that the integral of 𝐹⃗ = (3𝑥2 + 6𝑥𝑦)𝑖 + (3𝑥2 − 𝑦3)𝑗 

is independent of the path of integration. Find ∫ 𝑓. 𝑑𝑟⃗⃗⃗⃗⃗ 

along any curve joining (0,0) and (1,2).  

19. (a) Evaluate ∬ 𝐴. 𝑛
𝑠

 𝑑𝑠 if 𝐴 = 𝑧 𝑖 + 𝑥𝑗 − 𝑦2𝑧 𝑘⃗⃗ and S is the 

surface of the cylinder 𝑥2 + 𝑦2 = 1 contained in the first 

octant between the planes 𝑧 = 0 and 𝑧 = 2. 

(OR) 

 (b) Evaluate ∭ 𝐹
𝑉

 𝑑𝑉, where 𝐹⃗ = 2𝑥𝑧 𝑖 − 𝑥 𝑗 + 𝑦2  𝑘⃗⃗  

and V is the volume of the region enclosed by the cylinder 

 𝑥2 + 𝑦2 = 𝑎2 between the planes 𝑧 = 0, 𝑧 = 𝑐. 

20. (a) Check Gauss Divergence theorem for the vector function 

𝐹⃗ =  4𝑥 𝑖  −  2𝑦2𝑗  + 𝑧2 𝑘⃗⃗ over the cylinder bounded by 

𝑥2 + 𝑦2  =  4, 𝑧 =  0, 𝑧 =  3. 

(OR) 
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 (b) Verify Strokes’ theorem for 

 𝐴 = (𝑦 − 𝑧 + 2)𝑖 + (𝑦𝑧 + 4)𝑗 − 𝑥𝑧 𝑘⃗⃗, where S is the 

surface of the cube x=0, x=2, y=0, y=2, z=0, z=2 above the 

𝑥𝑜𝑦 plane. 

 


