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Instructions:  
1.  All questions are compulsory. 
2.  Figures to the right indicate marks. 

Que.1 Answer any two out  of the following.       
1. Define: Scalar point function. 

Prove:  i)  ∇(𝜙 + 𝜓) = ∇𝜙 + ∇𝜓 
 ii) ∇ (

𝜙

𝜓
) =

𝜓∇𝜙−𝜙∇𝜓

𝜓2  

2. Prove: 𝑑𝑖𝑣(𝑓̅ × 𝑔̅ ) = 𝑔̅ 𝑐𝑢𝑟𝑙 𝑓̅ − 𝑓̅ ⋅ 𝑐𝑢𝑟𝑙 𝑔̅. 
3. If 𝑓̅ and 𝑔̅ are irrotational functions then show that 𝑓̅ × 𝑔̅ is solenoidal function. 

(10) 

Que.2 Answer any two out  of the following.       
1. Find area of ellipse by double integral. 

2. Show that ∬ (𝑥 − 𝑦)2 sin2(𝑥 + 𝑦) 𝑑𝑥 𝑑𝑦 =
𝜋4

3

 

𝑅
, where R is parallelogram whose 

vertices are (𝜋, 0), (2𝜋, 𝜋), (𝜋, 2𝜋), (0, 𝜋). 
3. Find: ∭ 𝑥𝑦𝑧

 

𝑅
 𝑑𝑥 𝑑𝑦 𝑑𝑧 , where R is 𝑥 = 0, 𝑦 = 0, 𝑧 = 0 and 𝑥 + 𝑦 + 𝑧 = 1.     

(10) 

Que.3 Answer any two out  of the following.       
1. Discuss the area of a region using Green’s theorem and the find the area of ellipse 

using the Green’s theorem. 
2. Find the surface area of the sphere having radius a. 
3. State and prove divergence theorem. 

(10) 

Que.4 Answer any two out  of the following.        

1. Prove: 𝛽(𝑝, 𝑞) = 2 ∫ sin2𝑝−1 𝜃 cos2𝑞−1 𝜃
𝜋

2
0

 𝑑𝜃. 

2. Show that Γ𝑛 =  ∫ (log
1

𝑦
)

𝑛−1
𝑑𝑦

∞

0
. 

3. Prove that ∫ 𝑥5

√1−𝑥4
 

1

0
𝑑𝑥 =

𝜋

8
 

(10) 

Que.5 Answer any two out  of the following.       
1. State and prove the relation between Beta and Gamma function. 
2. Verify stokes theorem for 𝐹̅ = 𝑥2𝑖̅ + 𝑥𝑦 𝑗 ̅and S is a square whose sides are 

 𝑥 = 0, 𝑦 = 0, 𝑥 = 𝑎, 𝑦 = 𝑎 where 𝑧 = 0. 
3. If 𝑓 ̅is solenoidal function then find a, where 

 𝑓̅ = (𝑎𝑥 + 3𝑦 + 4𝑧)𝑖̅ + (𝑥 − 2𝑦 + 3𝑧)𝑗̅ + (3𝑥 + 2𝑦 − 𝑧)𝑘̅. 

(10) 
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