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Q. No. SECTION A (𝟓 × 𝟐 = 𝟏𝟎) 

Answer ANY FIVE questions 

CO KL 

1. Evaluate ∫
𝑑𝑥

5+4 cos 𝑥

𝜋

0
. 1 1 

2. Find the integral ∫
𝑑𝑥

𝑥+√𝑥2−1 
. 1 1 

3. Define improper integrals. 1 1 

4. Define Jacobian of two variables and three variables. 1 1 

5. Evaluate ∫ 𝑒−𝑥2∞

0
𝑑𝑥. 1 1 

6. Define Gamma and Beta function. 1 1 

 
Q. No. SECTION B (𝟏𝟎 × 𝟏 = 𝟏𝟎) 

Answer ALL questions 

CO KL 

7. Which of the following is an example of an irrational function 

a. 𝑓(𝑥) = 2𝑥 + √3 

b. 𝑓(𝑥) =
1

𝑥2+1
 

c. 𝑓(𝑥) =
√𝑥

2
 

d. 𝑓(𝑥) = sin 𝑥 

2 2 

8. What is the integral of ∫(𝑥 + √5)𝑑𝑥 

a. 
𝑥2

2
+ √5𝑥 + 𝐶 

b. 
𝑥2

2
+

2

3
√5𝑥 + 𝐶 

c. 
𝑥2

2
+

2

3
√5𝑥2 + 𝐶 

d. 
𝑥2

2
−

2

3
√5𝑥2 + 𝐶 

2 2 

9. If 𝑓(𝑥) ≥ 𝑔(𝑥) ≥ 0 on the interval [𝑎, ∞] then if ∫ 𝑓(𝑥)𝑑𝑥
∞

𝑎
  

converges then ∫ 𝑔(𝑥)𝑑𝑥
∞

𝑎
 is  

a. Convergent 

b. Divergent 

c. Oscillating 

d. Cannot determine  

2 2 

 
..2 
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10. If 𝑎 > 0 then ∫

1

𝑥𝑝 𝑑𝑥
∞

𝑎
 is convergent if  

a. 𝑝 > 1 

b. 𝑝 < 1 

c. 𝑝 = 1 

d. 𝑝 ≤ 1 

2 2 

11. The integral ∫
1

𝑥
𝑑𝑥

∞

1
 is  

a. Convergent 

b. Divergent 

c. Oscillating 

d. Cannot determine 

2 2 

12. Which of the following represents a polar coordinate transformation 

in the double integral  

a. 𝑥 = 𝑟 cos 𝜃 ; 𝑦 = 𝑟 sin 𝜃 

b. 𝑟 = 𝑥 cos 𝜃 + 𝑦 sin 𝜃 

c. 𝑥 = 𝑟 sin 𝜃  ; 𝑦 = 𝑟 cos 𝜃 

d. 𝑟 = 𝑥2 + 𝑦2 

2 2 

13. 
∫ 𝑠𝑖𝑛7𝜃

𝜋

2
0

𝑐𝑜𝑠5𝜃𝑑𝜃 is 

a. 
1

120
 

b. 
1

60
 

c. 120 

d. 60 

2 2 

14. The value of Γ (
1

2
) 

a. 𝜋 

b. 
1

2
 

c. √𝜋 

d. √
1

2
 

2 2 

15. Γ(𝑛 + 1) 

a. 𝑛Γ(𝑛) 

b. 𝑛! 𝑛Γ(𝑛) 

c. 𝑛! Γ(𝑛) 

d. 𝑛 

2 2 

16. Γ(𝑛) converges for  

a. 𝑛 > 0 

b. 𝑛 < 0 

c. 𝑛 = 0 

d. 𝑛 ≠ 0 

2 2 
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Q. No. SECTION C (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 

CO KL 

17. Evaluate ∫
𝑑𝑥

(1+𝑥2)√1−𝑥2
 3 3 

18. Evaluate ∬(𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦 over the region for which 𝑥, 𝑦 ≥ 0 and 

𝑥 + 𝑦 ≤ 1. 
3 3 

19. By changing into polar coordinates  

Evaluate the integral ∫ ∫ (𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦
√2𝑎𝑥−𝑥2

0

2𝑎

0
 

3 3 

20. Determine if the following integral is convergent or divergent. If it is 

convergent find its value ∫
1

√3−𝑥
𝑑𝑥

3

0
 

3 3 

 
Q. No. SECTION D (𝟐 × 𝟏𝟓 = 𝟑𝟎) 

Answer ANY TWO questions 

CO KL 

21. Given that 𝑥 + 𝑦 = 𝑢, 𝑦 = 𝑢𝑣, change the variables to 𝑢, 𝑣 in the 

integral ∬[𝑥𝑦(1 − 𝑥 − 𝑦)]
1

2𝑑𝑥𝑑𝑦 taken over the area of the triangle 

with sides 𝑥 = 0, 𝑦 = 0, 𝑥 + 𝑦 = 1 and evaluate it 

4 4 

22. Find the area of the cardiod using double integral 4 4 

23. Find the volume bounded by the cylinder 𝑥2 + 𝑦2 = 4, the planes 

𝑦 + 𝑧 = 4 and 𝑧 = 0. 
4 4 

24. Express ∫ 𝑥𝑚(1 − 𝑥𝑛)𝑝1

0
𝑑𝑥 in terms of Gamma functions and 

evaluate the integral ∫ 𝑥5(1 − 𝑥3)10𝑑𝑥
1

0
 

4 4 

 
Q. No. SECTION E (𝟐 × 𝟏𝟎 = 𝟐𝟎) 

Answer ANY TWO questions 

CO KL 

25. Evaluate  

a. ∫ √(𝑥 − 3)(7 − 𝑥) 𝑑𝑥 

b. ∫
𝑑𝑥

√(𝑥−𝛼)(𝛽−𝑥)
 (𝛽 > 𝛼) 

5 5 

26. Evaluate ∭ 𝑧𝑑𝑉
𝐸

, where 𝐸 is the solid tetrahedron bounded by the 

four planes 𝑥 = 0, 𝑦 = 0, 𝑧 = 0 and 𝑥 + 𝑦 + 𝑧 = 1.  

5 5 

27. By transforming into polar co-ordinates evaluate ∬
𝑥2𝑦2

𝑥2+𝑦2 𝑑𝑥𝑑𝑦 over 

the annular region between the circles 𝑥2 + 𝑦2 = 𝑎2 and 𝑥2 + 𝑦2 =
𝑏2   (𝑏 > 𝑎) 

5 5 

28. State and prove relation between beta and gamma functions. 5 5 
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