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CMR ENGINEERING COLLEGE: : HYDERABAD 

UGC AUTONOMOUS 
I–B.TECH–II–Semester End Examinations (Supply) – December - 2025 

VECTOR CALCULUS AND TRANSFORMS 
   (Common for all)  

 [Time: 3 Hours]                       [Max. Marks: 60] 
Note: This question paper contains two parts A and B. 
          Part A is compulsory which carries 10 marks. Answer all questions in Part A. 
          Part B consists of 5 Units. Answer any one full question from each unit. Each question     
          carries 10 marks and may have a, b, c as sub questions. 

 
                                                                       PART-A          (10 Marks) 

1. a) Find 𝐿(5 𝑠𝑖𝑛𝑡 + 2 𝑠𝑖𝑛3𝑡). [1M] 
b) Find the Laplace transform of 𝑒ିଷ௧𝑠𝑖𝑛2𝑡. [1M] 
c) Find the inverse Laplace transform of 

ଵ

(௦ା௔)(௦ା௕)
. [1M] 

d) Find   𝐿ିଵ ቄ
௦మିଷ௦ାସ

௦య ቅ. [1M] 

e) Find 𝛽 ቀ
ଷ

ଶ
,

ଵ

ଶ
ቁ. [1M] 

f) Compute Γ ቀ−
ଵ

ଶ
ቁ. [1M] 

g) Define divergence of vector point function. [1M] 
h) Prove that 𝐹ത = 𝑦𝑧𝚤̅ + 𝑧𝑥𝚥̅ + 𝑥𝑦𝑘 ഥ is irrotational vector. [1M] 
i) Define line integral. [1M] 
j) State Gauss divergence theorem of transformation between surface integral and 

volume integral. 
[1M] 

 
                                                                        PART-B                      (50 Marks) 

2.a) Find the Laplace transform of  𝑒ସ௧൫𝑠𝑖𝑛ଷ3𝑡 + 𝑐𝑜𝑠ℎଷ3𝑡൯. [5M] 

b) Find  𝐿(𝑡𝑐𝑜𝑠ଶ3𝑡). [5M] 

OR  
3.a) Find the Laplace transform of   

ୡ୭ୱ ௔௧ିୡ୭ୱ ௕௧

௧
. [5M] 

b) Evaluate  𝐿 ቀ𝑒ିଶ௧ ∫ 𝑡𝑠𝑖𝑛𝑡 𝑑𝑡
௧

଴
ቁ. [5M] 

     
4. Find inverse Laplace transform of the function 

௦మ

(௦మା௔మ)మ  using convolution theorem. [10M] 

OR 
5. Solve 

ௗయ௬

ௗ௧య + 2
ௗమ௬

ௗ௧మ −
ௗ௬

ௗ௧
− 2𝑦 = 0, where 𝑦 = 1,

ௗ௬

ௗ௧
= 2,

ௗమ௬

ௗ௧మ = 2 at t=0, using Laplace 

transform method. 

[10M] 

   
 
 
 
 
 
 
 

  



 

6. To prove 𝛽(𝑚, 𝑛) =
Γ(௠)Γ(௡)

Γ(௠ା௡)
. [10M] 

OR 
7. Express the integral ∫ 𝑥௠(1 − 𝑥௡)௣𝑑𝑥 

ଵ

଴
in terms of gamma function and 

hence    ∫ 𝑥
ଷ

ଶൗ ቀ1 − 𝑥
ଵ

ଶൗ ቁ
ଵ

ଶൗ
𝑑𝑥

ଵ

଴
. 

[10M] 

     
8. Find constants a,b,c so that the vector 𝐴̅ = (𝑥 + 2𝑦 + 𝑎𝑧)𝚤̅ + (𝑏𝑥 − 3𝑦 − 𝑧)𝚥̅ +

(4𝑥 + 𝑐𝑦 + 2𝑧)𝑘ത is irrotational. Also find φ such that 𝐴̅ = ∇∅. 
[10M] 

OR 
9. Prove that    ∇ × (∇ × 𝑎ത) = ∇(∇. 𝑎ത) − ∇ଶ𝑎ത. [10M] 

     
10. Verify Green’s theorem in the plane for ∫ (𝑥ଶ − 𝑥𝑦ଷ)𝑑𝑥 + (𝑦ଶ − 2𝑥𝑦)

஼
𝑑𝑦 where 𝐶 

is a square with vertices (0,0), (2,0), (2,2), (0,2). 

[10M] 

OR 
11. Verify Stokes theorem for 𝐹ത = (𝑦 − 𝑧 + 2)𝚤̅ + (𝑦𝑧 + 4)𝚥̅ − 𝑥𝑧𝑘ത where S is the 

surface of the cube 𝑥 = 0, 𝑦 = 0, 𝑧 = 0 and 𝑥 = 2, 𝑦 = 2, 𝑧 = 2 above the 𝑥𝑦-plane. 
[10M] 

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


