
CHAPTER 

08 DEFINITE INTEGRALS 

DEFINITE INTEGRAL: 

An integral of the form ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  is known as definite integral and is given by    

∫ 𝑓𝑓(𝑥𝑥) = 𝑔𝑔(𝑏𝑏) − 𝑔𝑔(𝑎𝑎)𝑏𝑏
𝑎𝑎 , where f(x) is derivative of g(x), a and b are lower and upper limits of 

a definite integral. 

DEFINITE INTEGRAL AS A LIMIT OF SUM: 

Let us define a continuous function f(x) in [a, b]. Divide interval [a, b] into an equal sub-

interval, each of length h, so that h = b−a
𝑛𝑛

. 

Then, ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎 = lim

ℎ→0
ℎ[𝑓𝑓(𝑎𝑎) + 𝑓𝑓(𝑎𝑎 + ℎ) + 𝑓𝑓(𝑎𝑎 + 2ℎ) + ⋯+ 𝑓𝑓{𝑎𝑎 + (𝑛𝑛 − 1)ℎ}]  

were, ℎ = 𝑏𝑏−𝑎𝑎
𝑛𝑛

 

FUNDAMENTAL THEOREM OF CALCULUS: 

(i) Let f be a continuous function defined on the closed interval [a,b] and A(x) be the

area of function , i.e. 𝐴𝐴(𝑥𝑥) = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑥𝑥
𝑎𝑎   

Then, A’(x)=𝑓𝑓(𝑥𝑥),∀ 𝑥𝑥 𝜖𝜖 [𝑎𝑎, 𝑏𝑏] 

(ii) Let f be a continuous function defined on a closed interval [a,b] and F be an anti-

derivative off. Then , ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = [𝐹𝐹(𝑥𝑥)]𝑎𝑎𝑏𝑏
𝑏𝑏
𝑎𝑎 = 𝐹𝐹(𝑏𝑏) − 𝐹𝐹(𝑎𝑎) 

DEFINITE 
INTEGRALS 
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PROPERTIES OF DEFINITE INTEGRALS: 

(i) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓(𝑡𝑡)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎

𝑏𝑏
𝑎𝑎  

(ii) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = −∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
𝑏𝑏

𝑏𝑏
𝑎𝑎  

(iii) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 + ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑐𝑐

𝑐𝑐
𝑎𝑎

𝑏𝑏
𝑎𝑎 , where a < c < b. 

(iv) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓(𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎

𝑏𝑏
𝑎𝑎  

(v) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓(𝑎𝑎 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0

𝑎𝑎
0  

(vi) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 + ∫ 𝑓𝑓(2𝑎𝑎 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0

𝑎𝑎
0

2𝑎𝑎
0   

(vii) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = �2∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑, 𝑖𝑖𝑖𝑖 𝑓𝑓(2𝑎𝑎 − 𝑥𝑥) = 𝑓𝑓(𝑥𝑥)𝑎𝑎
0

0, 𝑖𝑖𝑖𝑖 𝑓𝑓(2𝑎𝑎 − 𝑥𝑥) = −𝑓𝑓(𝑥𝑥)
2𝑎𝑎
0  

(viii) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = �2∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑, 𝑖𝑖𝑖𝑖 𝑓𝑓(−𝑥𝑥) = 𝑓𝑓(𝑥𝑥), 𝑖𝑖. 𝑒𝑒. 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑎𝑎
0

0, 𝑖𝑖𝑖𝑖 𝑓𝑓(−𝑥𝑥) = −𝑓𝑓(𝑥𝑥), 𝑖𝑖. 𝑒𝑒. 𝑜𝑜𝑜𝑜𝑜𝑜
𝑎𝑎
−𝑎𝑎

PRACTICE QUESTIONS 
1. ∫ �𝑥𝑥(1 − 𝑥𝑥)1

0 𝑑𝑑𝑑𝑑 equals 

a) 𝜋𝜋
2

b) 𝜋𝜋
4

c) 𝜋𝜋
6

d) 𝜋𝜋
8

2. ∫ 1
1+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
0 𝑑𝑑𝑑𝑑equals 

a) 0

b) 1/2

c) 2

d) 3/2
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3. The value of ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 is 

a) 𝜋𝜋2

4
 

b) 𝜋𝜋2

2
 

c) 3𝜋𝜋2

2
 

d) 𝜋𝜋2

3
 

4. The value of ∫ �1 + sin 𝑥𝑥
2

2𝜋𝜋
0 𝑑𝑑𝑑𝑑 is 

a) 0 

b) 2 

c) 8 

d) 4 

5. The value of integral ∫ √𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑 is 

a) 0 

b) 𝜋𝜋/2 

c) 𝜋𝜋/4 

d) None of these 

6. ∫ 1
1+𝑒𝑒𝑥𝑥

∞
0  dx equals 

a) log2-1 

b) log2 

c) log4-1 

d) –log2 

7. ∫ sin√𝑥𝑥
√𝑥𝑥

𝜋𝜋2/4
0  dx equals 

a) 2 

b) 1 

c) 𝜋𝜋
4
 

d) 𝜋𝜋2

8
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8. ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
(2+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)(1+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)

𝜋𝜋/2
0  dx equals 

a) log 2
3
 

b) log 3
2
 

c) log 3
4
 

d) log 4
3
 

9. ∫ 1
2+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋/2
0  dx equals 

a) 1
3

tan−1( 1
√3

)  

b) 2
√3

tan−1( 1
√3

)  

c) √3 tan−1(√3)  

d) 2√3 tan−1(√3) 

10. ∫ �1−𝑥𝑥
1+𝑥𝑥

𝜋𝜋
0  dx= 

a) 𝜋𝜋
2
 

b) 𝜋𝜋
2
− 1 

c) 𝜋𝜋
2

+ 1 

d) 𝜋𝜋 + 1 

11. ∫ 1
𝑎𝑎+𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝜋𝜋
0 𝑑𝑑𝑑𝑑 = 

a) 𝜋𝜋
√𝑎𝑎2−𝑏𝑏2

 

b) 𝜋𝜋
𝑎𝑎𝑎𝑎

 

c) 𝜋𝜋
𝑎𝑎2+𝑏𝑏2

 

d) 𝜋𝜋(𝑎𝑎 + 𝑏𝑏)  
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12. ∫ 1
1+√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑 is 

a) 𝜋𝜋
3
 

b) 𝜋𝜋
6
 

c) 𝜋𝜋
12

 

d) 𝜋𝜋
2
 

13. Given that ∫ 𝑥𝑥2

(𝑥𝑥2+𝑎𝑎2)(𝑥𝑥2+𝑏𝑏2)(𝑥𝑥2+𝑐𝑐2)
∞
0 𝑑𝑑𝑑𝑑 = 𝜋𝜋

2(𝑎𝑎+𝑏𝑏)(𝑏𝑏+𝑐𝑐)(𝑐𝑐+𝑎𝑎)
  

The value of ∫ 𝑑𝑑𝑑𝑑
(𝑥𝑥2+4)(𝑥𝑥2+9)

∞
0  , is 

a) 𝜋𝜋
60

 

b) 𝜋𝜋
20

 

c) 𝜋𝜋
40

 

d) 𝜋𝜋
80

 

14. ∫ 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙
𝑥𝑥

𝑒𝑒
1 𝑑𝑑𝑑𝑑= 

a) 1
2
 

b) 𝑒𝑒2

2
 

c) 1 

d) ∞ 

15. ∫ 1
1+𝑥𝑥2

√3
1 𝑑𝑑𝑑𝑑 is equal to 

a) 𝜋𝜋
12

 

b) 𝜋𝜋
6
 

c) 𝜋𝜋
4
 

d) 𝜋𝜋
3
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16. ∫ 3𝑥𝑥+1
𝑥𝑥2+9

3
0 𝑑𝑑𝑑𝑑= 

a) 𝜋𝜋
12

+ log(2√2) 

b) 𝜋𝜋
2

+ log(2√2) 

c) 𝜋𝜋
6

+ log(2√2) 

d) 𝜋𝜋
3

+ log(2√2) 

17. The value of the integral ∫ 𝑥𝑥
(1+𝑥𝑥)(1+𝑥𝑥2)

∞
0 𝑑𝑑𝑑𝑑 is 

a) 𝜋𝜋
2
 

b) 𝜋𝜋
4
 

c) 𝜋𝜋
6
 

d) 𝜋𝜋
3
 

18. ∫ sin|𝑥𝑥|𝑑𝑑𝑑𝑑𝜋𝜋/2
−𝜋𝜋/2  is equal to 

a) 1 

b) 2 

c) -1 

d) -2 

19. ∫ 1
1+𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 is equal to 

a) 𝜋𝜋
4
 

b) 𝜋𝜋
3
 

c) 𝜋𝜋
2
 

d) 𝜋𝜋 

20. The value of ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝜋𝜋/2
0  is 

a) 1 

b) e-1 

c) 0 

d) -1 
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21. If ∫ 1
1+4𝑥𝑥2

𝑎𝑎
0 𝑑𝑑𝑑𝑑 = 𝜋𝜋

8
 , then a equals 

a) 𝜋𝜋
2
 

b) 1
2
 

c) 𝜋𝜋
4
 

d) 1 

22. If ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = 1,1
0 ∫ 𝑥𝑥𝑥𝑥(𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝑎𝑎 ,1

0 ∫ 𝑥𝑥2𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝑎𝑎2,1
0  then ∫ (𝑎𝑎 − 𝑥𝑥)21

0 𝑑𝑑𝑑𝑑 equals 

a) 4𝑎𝑎2 

b) 0 

c) 2𝑎𝑎2 

d) None of these 

23. The value of ∫ 𝑠𝑠𝑠𝑠𝑠𝑠3𝜋𝜋
−𝜋𝜋 𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 𝑑𝑑𝑑𝑑 is 

a) 𝜋𝜋4

2
 

b) 𝜋𝜋4

4
 

c) 0 

d) None of these 

24. ∫ 1
sin2𝑥𝑥

𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑is equal to 

a) log𝑒𝑒 3 

b) log𝑒𝑒 √3 

c) 1
2

log (−1) 

d) log(-1) 

25. ∫ |1 − 𝑥𝑥|𝑑𝑑𝑑𝑑1
−1  is equal to 

a) -2 

b) 2 

c) 0 

d) 4 

 

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



 

26. The derivative of 𝑓𝑓(𝑥𝑥) = ∫ 1
log𝑒𝑒 𝑡𝑡

𝑥𝑥3

𝑥𝑥2 𝑑𝑑𝑑𝑑,(x>0), is 

a) 1
3𝑙𝑙𝑙𝑙𝑙𝑙

 

b) 1
3𝑙𝑙𝑙𝑙𝑙𝑙

− 1
2𝑙𝑙𝑙𝑙𝑙𝑙

 

c) (𝑙𝑙𝑙𝑙𝑙𝑙)−1𝑥𝑥(𝑥𝑥 − 1) 

d) 3𝑥𝑥2

𝑙𝑙𝑙𝑙𝑙𝑙
 

27. If 𝐼𝐼10 = ∫ 𝑥𝑥10𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝜋𝜋/2
0 , then the value of 𝐼𝐼10 + 90𝐼𝐼8 is 

a) 9�𝜋𝜋
2
�
9
 

b) 10�𝜋𝜋
2
�
9
 

c) �𝜋𝜋
2
�
9
 

d) 9�𝜋𝜋
2
�
8
 

28. ∫ 𝑥𝑥
(1−𝑥𝑥)5/4

1
0 𝑑𝑑𝑑𝑑 = 

a) 15
16

 

b) 3
16

 

c) − 3
16

 

d) −16
3

 

29. ∫ √1 − 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 is equal to 

a) 2√2 

b) 2(√2+1) 

c) 2 

d) 2(√2-1) 
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30. The value of the integral ∫ |1 − 𝑥𝑥2|𝑑𝑑𝑑𝑑2
−2  is 

a) 4 

b) 2 

c) -2 

d) 0 

31. ∫ 1
1+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 is equal to 

a) 0 

b) 1 

c) 𝜋𝜋
2
 

d) 𝜋𝜋
4
 

32. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 equals to 

a) 𝜋𝜋 

b) 𝜋𝜋/2 

c) 𝜋𝜋/3 

d) 𝜋𝜋/4 

33. ∫ 𝑑𝑑
𝑑𝑑𝑑𝑑

1
0  �sin−1 � 2𝑥𝑥

1+𝑥𝑥2
�� 𝑑𝑑𝑑𝑑 is equal to 

a) 0 

b) 𝜋𝜋 

c) 𝜋𝜋/2 

d) 𝜋𝜋/4 

34. ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝜋𝜋/2
0  dx is equal to 

a) 𝜋𝜋
4
 

b) 𝜋𝜋
2
 

c) 𝜋𝜋 

d) 1 
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35. ∫ sin 2𝑥𝑥𝜋𝜋/2
0 log 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑 is equal to 

a) 𝜋𝜋 

b) 𝜋𝜋
2
 

c) 0 

d) 2𝜋𝜋 

36. The value of ∫ 1
5+3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 is 

a) 𝜋𝜋
4
 

b) 𝜋𝜋
8
 

c) 𝜋𝜋
2
 

d) 0 

37. ∫ log �𝑥𝑥 + 1
𝑥𝑥
�∞

0
1

1+𝑥𝑥2
𝑑𝑑𝑑𝑑= 

a) 𝜋𝜋𝜋𝜋𝜋𝜋2 

b) −𝜋𝜋𝜋𝜋𝜋𝜋2 

c) 0 

d) −𝜋𝜋
2
𝑙𝑙𝑙𝑙2 

38. ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑2𝑎𝑎
0  is equal to 

a) 2∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0  

b) 0 

c) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0 + ∫ 𝑓𝑓(2𝑎𝑎 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎

0  

d) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0 + ∫ 𝑓𝑓(2𝑎𝑎 − 𝑥𝑥)𝑑𝑑𝑑𝑑2𝑎𝑎

0  

39. If 𝑓𝑓(𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥) = 𝑓𝑓(𝑥𝑥), then ∫ 𝑥𝑥 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  is equal to 

a) 𝑎𝑎+𝑏𝑏
2

 ∫ 𝑓𝑓(𝑏𝑏 − 𝑥𝑥)𝑏𝑏
𝑎𝑎 𝑑𝑑𝑑𝑑 

b) 𝑎𝑎+𝑏𝑏
2

 ∫ 𝑓𝑓(𝑏𝑏 + 𝑥𝑥)𝑏𝑏
𝑎𝑎 𝑑𝑑𝑑𝑑 

c) 𝑏𝑏−𝑎𝑎
2

 ∫ 𝑓𝑓(𝑥𝑥)𝑏𝑏
𝑎𝑎 𝑑𝑑𝑑𝑑 

d) 𝑎𝑎+𝑏𝑏
2

 ∫ 𝑓𝑓(𝑥𝑥)𝑏𝑏
𝑎𝑎 𝑑𝑑𝑑𝑑 
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�
2   if   𝑛𝑛 = 3𝑘𝑘, 𝑘𝑘 ∈ 𝑍𝑍

10     if      𝑛𝑛 = 3𝑘𝑘 + 1,𝑘𝑘 ∈ 𝑍𝑍
0   if    𝑛𝑛 = 3𝑘𝑘 + 2, 𝑘𝑘 ∈ 𝑍𝑍

 

40. The value of ∫ tan−1 � 2𝑥𝑥−1
1+𝑥𝑥−𝑥𝑥2

� 𝑑𝑑𝑑𝑑,1
0  is 

a) 1 

b) 0 

c) -1 

d) 𝜋𝜋
4
 

41. The value of ∫ log �4+3sin𝑥𝑥
4+3cos𝑥𝑥

� 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  is 

a) 2 

b) 3/4 

c) 0 

d) -2 

42. The value of ∫ (𝑥𝑥3 + 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑡𝑡𝑡𝑡𝑡𝑡5𝜋𝜋/2
−𝜋𝜋/2 𝑥𝑥 + 1) dx, is 

a) 0 

b) 2 

c) 𝜋𝜋 

d) 1 

43. ∫ 1
1+𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝜋𝜋/4
−𝜋𝜋/4 𝑑𝑑𝑑𝑑 is equal to 

a) 1 

b) 2 

c) 3 

d) 4 

44. ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏+𝑐𝑐
𝑎𝑎+𝑐𝑐  is equal to 

a) ∫ 𝑓𝑓(𝑥𝑥 − 𝑐𝑐)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  

b) ∫ 𝑓𝑓(𝑥𝑥 + 𝑐𝑐)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  

c) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  

d) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏−𝑐𝑐
𝑎𝑎−𝑐𝑐  
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45. If f and g are continuous functions in [0,1] satisfying f(x)=f(a-x) and g(x)+g(a-x)=a, then 

∫ 𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥)𝑎𝑎
0 𝑑𝑑𝑑𝑑 is equal to 

a) 𝑎𝑎
2
 

b) 𝑎𝑎
2

 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0  

c) ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0  

d) 𝑎𝑎 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
0  

46. ∫ tan sin−1 𝑥𝑥1
0  𝑑𝑑𝑑𝑑 equals 

a) 2 

b) 0 

c) -1 

d) 1 

47. ∫ sin(𝑥𝑥 − [𝑥𝑥])𝑑𝑑𝑑𝑑20/7
−1/7  (where [∙] denotes greatest integer) is 

a) 0 

b) 3 (cos 1 − 1) 

c) 3(1 − cos 1) 

d) None of these 

48. Let 𝑓𝑓(𝑥𝑥) be an integrable function defined on [𝑎𝑎, 𝑏𝑏], 𝑏𝑏 > 𝑎𝑎 > 0. If 𝐼𝐼1 = ∫ 𝑓𝑓(tan𝜃𝜃 +𝜋𝜋/3
𝜋𝜋/6

cot𝜃𝜃) sec2 𝜃𝜃  𝑑𝑑𝑑𝑑 and, 𝐼𝐼2 = ∫ 𝑓𝑓(tan𝜃𝜃 + cot 𝜃𝜃)𝜋𝜋/3
𝜋𝜋/6 cosec2 𝜃𝜃  𝑑𝑑𝑑𝑑, then 𝐼𝐼1

𝐼𝐼2
= 

a) A positive integer 

b) A negative integer 

c) An irrational number 

d) None of these 
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49. If (−1, 2) and (2, 4) are two points on the curve 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) and if 𝑔𝑔(𝑥𝑥) is the gradient of 

the curve at point (𝑥𝑥, 𝑦𝑦), then the value of the integral ∫ 𝑔𝑔(𝑥𝑥)2
−1 𝑑𝑑𝑑𝑑, is 

a) 2 

b) -2 

c) 0 

d) 1 

50. The value of the integral ∫ sin11 𝑥𝑥1
−1  𝑑𝑑𝑑𝑑, is 

a) 10
11

, 8
9

, 6
7

, 4
5

, 2
3
 

b) 10
11

, 8
9

, 6
7

, 4
5

, 2
3

, 𝜋𝜋
2
 

c) 1 

d) 0 
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ANSWER KEY 
1. D                                                            26.C 

2. C                                                            27. B 

3. A                                                            28.D 

4. C                                                            29.D 

5. C                                                            30.A 

6. B                                                            31.D 

7. A                                                            32.D 

8. D                                                            33.C 

9. B                                                            34.D 

10. B                                                            35.C 

11. A                                                            36.A 

12. C                                                            37.B 

13. A                                                            38.C 

14. A                                                            39.D 

15. A                                                            40.B 

16. A                                                             41.C 

17. B                                                            42.C 

18. B                                                            43.A 

19. A                                                            44.B 

20. B                                                            45.B 

21. B                                                            46.D 

22. B                                                            47.C 

23. C                                                            48.A 

24. B                                                            49.A 

25. B                                                      50.D 
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HINTS AND SOLUTIONS 

 
1. 𝐼𝐼 = ∫ �𝑥𝑥(1 − 𝑥𝑥)1

0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ √𝑥𝑥 − 𝑥𝑥21
0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ �1
4

+ 𝑥𝑥 − 𝑥𝑥2 − 1
4

1
0 𝑑𝑑𝑑𝑑  ⇒𝐼𝐼 = ∫ �1

4
− �𝑥𝑥2 − 𝑥𝑥 + 1

4
�1

0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ ��1
2
�
2
− �𝑥𝑥 − 1

2
�
21

0 𝑑𝑑𝑑𝑑  ⇒𝐼𝐼 = �
𝑥𝑥−12
2

.�𝑥𝑥(1 − 𝑥𝑥) + 1
2

× 1
4

sin−1(2𝑥𝑥 − 1)�
0

1

  

𝐼𝐼 = 0 + 1
8

(sin−1(1) − sin−1(−1)) ⇒ 𝐼𝐼 = 1
8
�𝜋𝜋
2
− �−𝜋𝜋

2
��  

𝐼𝐼 = 𝜋𝜋/8  

2. 𝐼𝐼 = ∫ 1
1+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1

1+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
× 1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
1−𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ (𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡)𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = [𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠]0𝜋𝜋  

𝐼𝐼 = −(−1 − 1) ⇒ 𝐼𝐼 = 2  

3. 𝐼𝐼 = ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ (𝜋𝜋−𝑥𝑥)𝑡𝑡𝑡𝑡𝑡𝑡(𝜋𝜋−𝑥𝑥)

𝑠𝑠𝑠𝑠𝑠𝑠(𝜋𝜋−𝑥𝑥)+𝑐𝑐𝑐𝑐𝑐𝑐(𝜋𝜋−𝑥𝑥)
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ −(𝜋𝜋−𝑥𝑥)𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ (𝜋𝜋−𝑥𝑥)𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

2𝐼𝐼 = ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 + ∫

(𝜋𝜋−𝑥𝑥)𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ 𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

2𝐼𝐼 = ∫
𝜋𝜋𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
1

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ 𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋

1+𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

𝑃𝑃𝑃𝑃𝑃𝑃 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑡𝑡 ⇒ −𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑑𝑑𝑑𝑑  

⇒ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = −𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ −𝜋𝜋𝜋𝜋𝜋𝜋
1+𝑡𝑡2

−1
1   

𝐼𝐼 = −𝜋𝜋
2

[tan−1 𝑡𝑡]1−1 ⇒ 𝐼𝐼 = 𝜋𝜋2

4
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4. 𝐼𝐼 = ∫ �1 + 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥
2

2𝜋𝜋
0  𝑑𝑑𝑑𝑑 

⇒ 𝐼𝐼 = ∫ [𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
4

+ sin 𝑥𝑥
4
]
2
𝑑𝑑𝑑𝑑2𝜋𝜋

0   ⇒ 𝐼𝐼 = ∫ [𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
4

2𝜋𝜋
0 + sin 𝑥𝑥

4
]𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = �

𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥4
1
4
−

𝑐𝑐𝑐𝑐𝑐𝑐𝑥𝑥4
1
4
�
0

2𝜋𝜋

  

⇒ 𝐼𝐼 = 4 �sin 𝜋𝜋
2
− �cos 𝜋𝜋

2
− cos 0�� ⇒ 𝐼𝐼 = 8  

5. 𝐼𝐼 = ∫ √𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑…….(1) 

⇒ 𝐼𝐼 = ∫
�cos (𝜋𝜋2−𝑥𝑥)

�𝑐𝑐𝑐𝑐𝑐𝑐 (𝜋𝜋2−𝑥𝑥)+�𝑠𝑠𝑠𝑠𝑠𝑠 (𝜋𝜋2−𝑥𝑥)

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑  ⇒ 𝐼𝐼 = ∫ √𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑 …….(2) 

Adding 1 and 2 

2𝐼𝐼 = ∫ √𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑 + ∫ √𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ √𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = 1
2 ∫ 1 𝑑𝑑𝑑𝑑

𝜋𝜋
2
0  ⇒ 𝐼𝐼 = 1

2
[𝑥𝑥]0

𝜋𝜋/2 ⇒ 𝐼𝐼 = 𝜋𝜋
4
  

6. 𝐼𝐼 = ∫ 1
1+𝑒𝑒𝑥𝑥

∞
0 𝑑𝑑𝑑𝑑 

⇒ 𝐼𝐼 = ∫
1
𝑒𝑒𝑥𝑥

1+𝑒𝑒𝑥𝑥
𝑒𝑒𝑥𝑥

∞
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑒𝑒−𝑥𝑥

1+𝑒𝑒−𝑥𝑥
𝑑𝑑𝑑𝑑∞

0   

𝑃𝑃𝑃𝑃𝑃𝑃 1 + 𝑒𝑒−𝑥𝑥 = 𝑡𝑡 ⇒ −𝑒𝑒−𝑥𝑥𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

⇒ 𝑒𝑒−𝑥𝑥𝑑𝑑𝑑𝑑 = −𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ −𝑑𝑑𝑑𝑑
𝑡𝑡

2
1  ⇒ 𝐼𝐼 = −[𝑙𝑙𝑙𝑙𝑙𝑙|𝑡𝑡|]21 ⇒ 𝐼𝐼 = −(log 1 − log 2) ⇒ 𝐼𝐼 =

log 2  

7. 𝐼𝐼 = ∫ sin√𝑥𝑥
√𝑥𝑥

𝜋𝜋2/4
0 𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 √𝑥𝑥 = 𝑡𝑡 ⇒ 1
2√𝑥𝑥

𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

⇒ 1
√𝑥𝑥
𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = 2[−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐]0
𝜋𝜋/2 ⇒ 𝐼𝐼 = −2(0 − 1) ⇒ 𝐼𝐼 = 2  

8. 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
(2+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)(1+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑡𝑡 ⇒ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑑𝑑𝑑𝑑  

⇒ 𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
(1+𝑡𝑡)(2+𝑡𝑡)

1
0  ⇒ 𝐼𝐼 = ∫

[(𝑡𝑡+2)−(𝑡𝑡+1)]𝑑𝑑𝑑𝑑
(1+𝑡𝑡)(2+𝑡𝑡)

1
0  ⇒ 𝐼𝐼 = ∫ � 1

𝑡𝑡+1
− 1

𝑡𝑡+2
� 𝑑𝑑𝑑𝑑1

0   

𝐼𝐼 = [log|𝑡𝑡 + 1| − log|𝑡𝑡 + 2|]01 ⇒ 𝐼𝐼 = 2𝑙𝑙𝑙𝑙𝑙𝑙2 − 𝑙𝑙𝑙𝑙𝑙𝑙3 ⇒ 𝐼𝐼 = 𝑙𝑙𝑙𝑙𝑙𝑙4 − 𝑙𝑙𝑙𝑙𝑙𝑙3 ⇒ 𝐼𝐼 =

log �4
3
�  
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9. 𝐼𝐼 = ∫ 1
2+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑𝜋𝜋/2
0  

𝑃𝑃𝑃𝑃𝑃𝑃 tan 𝑥𝑥
2

= 𝑡𝑡 ⇒ 𝑥𝑥 = 2tan−1 𝑡𝑡  

⇒ 𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

 ⇒ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =
1−𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2

= 1−𝑡𝑡2

1+𝑡𝑡2
  

𝐼𝐼 = ∫
2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

2+1−𝑡𝑡
2

1+𝑡𝑡2

1
0  ⇒ 𝐼𝐼 = ∫ 2𝑑𝑑𝑑𝑑

3+𝑡𝑡2
1
0  ⇒ 𝐼𝐼 = 2

√3
�tan−1 � 𝑡𝑡

√3
��
0

1
 ⇒ 𝐼𝐼 = 2

√3
tan−1 � 1

√3
�  

10. 𝐼𝐼 = ∫ �1−𝑥𝑥
1+𝑥𝑥

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ �1−𝑥𝑥

1+𝑥𝑥
× 1−𝑥𝑥

1−𝑥𝑥
𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1−𝑥𝑥

√1−𝑥𝑥2
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

Consider, 

1 − 𝑥𝑥 = 𝐴𝐴 𝑑𝑑�1−𝑥𝑥2�
𝑑𝑑𝑑𝑑

+ 𝐵𝐵 ⇒ 1 − 𝑥𝑥 = −2𝐴𝐴𝐴𝐴 + 𝐵𝐵  

Comparing both sides, 

−2𝐴𝐴 = −1 ⇒ 𝐴𝐴 = 1
2

 𝑎𝑎𝑎𝑎𝑎𝑎 𝐵𝐵 = 1  

⇒ 𝐼𝐼 = ∫ (
�12�(−2𝑥𝑥)+12
√1−𝑥𝑥2

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 1

2 ∫
−2𝑥𝑥
√1−𝑥𝑥2

𝜋𝜋
0 𝑑𝑑𝑑𝑑 + ∫ 1

2√1−𝑥𝑥2
𝜋𝜋
0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = �1
2
�2√1 − 𝑥𝑥2� + 1

2
sin−1 𝑥𝑥�

0

𝜋𝜋
 ⇒ 𝐼𝐼 = √1 − 𝜋𝜋2 − 1  

11. 𝐼𝐼 = ∫ 1
𝑎𝑎+𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

𝜋𝜋
0 𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 tan 𝑥𝑥
2

= 𝑡𝑡 ⇒ 𝑥𝑥 = 2tan−1 𝑡𝑡 ⇒ 𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑
1+𝑡𝑡2 ⇒ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =

1−𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥
2

1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥
2

= 1−𝑡𝑡2

1+𝑡𝑡2  

𝐼𝐼 = ∫
2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

 

𝑎𝑎+𝑏𝑏�1−𝑡𝑡
2

1+𝑡𝑡2
�

∞
0  ⇒ 𝐼𝐼 = 2∫ 𝑑𝑑𝑑𝑑

𝑎𝑎+𝑏𝑏+(𝑎𝑎−𝑏𝑏)𝑡𝑡2
∞
0  ⇒ 𝐼𝐼 = 2∫ 𝑑𝑑𝑑𝑑

(√𝑎𝑎+𝑏𝑏)2+��(𝑎𝑎−𝑏𝑏)𝑡𝑡�
2

∞
0   

⇒ 𝐼𝐼 = 2
�(𝑎𝑎+𝑏𝑏)(𝑎𝑎−𝑏𝑏)

�tan−1 � 𝑡𝑡

�𝑎𝑎+𝑏𝑏
𝑎𝑎−𝑏𝑏

��

0

∞

 ⇒ 𝐼𝐼 = 𝜋𝜋
�(𝑎𝑎2−𝑏𝑏2)

  

12. 𝐼𝐼 = ∫ 1
1+√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1

1+�𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ √𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑 …….(1) 

𝐼𝐼 = ∫
�sin (𝜋𝜋3+

𝜋𝜋
6−𝑥𝑥)

�𝑠𝑠𝑠𝑠𝑠𝑠 (𝜋𝜋3+
𝜋𝜋
6−𝑥𝑥)+�𝑐𝑐𝑐𝑐𝑐𝑐 (𝜋𝜋3+

𝜋𝜋
6−𝑥𝑥)

𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑  ⇒ 𝐼𝐼 = ∫ √𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑑𝑑𝑑𝑑𝜋𝜋/3

𝜋𝜋/6  ……(2) 

Adding 1 and 2 

2𝐼𝐼 = ∫ √𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑𝜋𝜋/3
𝜋𝜋/6 + ∫ √𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

√𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+√𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑑𝑑𝑑𝑑𝜋𝜋/3

𝜋𝜋/6  ⇒ 2𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑𝜋𝜋/3
𝜋𝜋/6  ⇒ 𝐼𝐼 = 𝜋𝜋

12
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13. 𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
(𝑥𝑥2+4)(𝑥𝑥2+9)

∞
0 ⇒ 𝐼𝐼 = 1

5 ∫
5𝑑𝑑𝑑𝑑

(𝑥𝑥2+4)(𝑥𝑥2+9)
∞
0   

⇒ 𝐼𝐼 = 1
5
�∫ 1

𝑥𝑥2+4
∞
0 𝑑𝑑𝑑𝑑 − ∫ 1

𝑥𝑥2+9
∞
0 𝑑𝑑𝑑𝑑� ⇒ 𝐼𝐼 = 1

5
�1
2

tan−1 𝑥𝑥
2
− 1

3
tan−1 𝑥𝑥

3
�
0

∞
 ⇒ 𝐼𝐼 = 𝜋𝜋

60
  

14. 𝐼𝐼 = ∫ log 𝑥𝑥𝑒𝑒
1 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = log 𝑥𝑥 ∫ 𝑑𝑑𝑑𝑑𝑒𝑒

1 − ∫ �𝑑𝑑(𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)
𝑑𝑑𝑑𝑑 ∫ 𝑑𝑑𝑑𝑑�𝑒𝑒

1 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = [𝑥𝑥 log 𝑥𝑥]1𝑒𝑒 −

∫ 1
𝑥𝑥
𝑥𝑥𝑒𝑒

1 𝑑𝑑𝑑𝑑  

𝐼𝐼 = 𝑒𝑒 log 𝑒𝑒 − log 1 − [𝑥𝑥]1𝑒𝑒 ⇒ 𝐼𝐼 = 𝑒𝑒 − 0 − (𝑒𝑒 − 1) ⇒ 𝐼𝐼 = 1  

15. 𝐼𝐼 = ∫ 1
1+𝑥𝑥2

√3
1 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = tan−1 √3 − tan−1 1 ⇒ 𝐼𝐼 = 𝜋𝜋

3
− 𝜋𝜋

4
 ⇒ 𝐼𝐼 = 𝜋𝜋

12
  

16. 𝐼𝐼 = ∫ 3𝑥𝑥+1
𝑥𝑥2+9

3
0 𝑑𝑑𝑑𝑑 

Consider, 

3𝑥𝑥 + 1 = 𝐴𝐴 𝑑𝑑(𝑥𝑥2+9)
𝑑𝑑𝑑𝑑

+ 𝐵𝐵 ⇒ 3𝑥𝑥 + 1 = 2𝐴𝐴𝐴𝐴 + 𝐵𝐵  

Comparing both sides, 

2𝐴𝐴 = 3 ⇒ 𝐴𝐴 = 3
2

,𝐵𝐵 = 1  

𝐼𝐼 = ∫
2𝑥𝑥.32+1

𝑥𝑥2+9
3
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 3

2 ∫
2𝑥𝑥

𝑥𝑥2+9
𝑑𝑑𝑑𝑑3

0 + ∫ 1
𝑥𝑥2+9

𝑑𝑑𝑑𝑑3
0   

 ⇒ 𝐼𝐼 = 3
2

(𝑙𝑙𝑙𝑙𝑙𝑙18 − 𝑙𝑙𝑙𝑙𝑙𝑙9) + 1
3

tan−1(1) ⇒ 𝐼𝐼 = log 2√2 + 𝜋𝜋
12  

17. 𝐼𝐼 = ∫ 𝑥𝑥
(1+𝑥𝑥)(1+𝑥𝑥2)

∞
0 𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 𝑥𝑥 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ⇒ 𝜃𝜃 = tan−1 𝑥𝑥  

⇒ 𝑑𝑑𝑑𝑑 = 1
1+𝑥𝑥2

𝑑𝑑𝑑𝑑  

⇒ 𝐼𝐼 = ∫ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
1+𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ⇒ 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ……..(1) 

𝐼𝐼 = ∫
sin (𝜋𝜋2−𝜃𝜃)

𝑐𝑐𝑐𝑐𝑐𝑐(𝜋𝜋2−𝜃𝜃)+𝑠𝑠𝑠𝑠𝑠𝑠(𝜋𝜋2−𝜃𝜃)
𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑𝜋𝜋/2
0  …..(2) 

Adding 1 and 2, 

𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ⇒ 𝐼𝐼 = 𝜋𝜋

4
  

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



 

18. 𝐼𝐼 = ∫ sin|𝑥𝑥|𝑑𝑑𝑑𝑑𝜋𝜋/2
−𝜋𝜋/2 ⇒ 𝐼𝐼 = ∫ sin(−𝑥𝑥)𝑑𝑑𝑑𝑑0

−𝜋𝜋/2 + ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝜋𝜋/2
0   

⇒ 𝐼𝐼 = −∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠0
−𝜋𝜋/2 + ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝜋𝜋/2

0  ⇒ 𝐼𝐼 = −[−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐]−𝜋𝜋2
0 − [𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐]0

𝜋𝜋
2  

⇒ 𝐼𝐼 = 1 − 0 − (0 − 1) ⇒ 𝐼𝐼 = 2 

19. ∫ 1
1+𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑑𝑑𝑑𝑑𝜋𝜋/2

0  …….(1) 

𝐼𝐼 = ∫
cos (𝜋𝜋2−𝑥𝑥)

𝑐𝑐𝑐𝑐𝑐𝑐(𝜋𝜋2−𝑥𝑥)+𝑠𝑠𝑠𝑠𝑠𝑠(𝜋𝜋2−𝑥𝑥)
𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑𝜋𝜋/2
0  …..(2) 

Adding 1 and 2 

2𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ⇒ 𝐼𝐼 = 𝜋𝜋

4
  

20. 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝜋𝜋/2
0  

𝑃𝑃𝑃𝑃𝑃𝑃 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑡𝑡 ⇒ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 𝑒𝑒𝑡𝑡1
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 𝑒𝑒 − 𝑒𝑒0 ⇒ 𝐼𝐼 = 𝑒𝑒 − 1  

21. ∫ 1
1+4𝑥𝑥2

𝑎𝑎
0 𝑑𝑑𝑑𝑑 = 𝜋𝜋

8
 

1
2

[tan−1(2𝑥𝑥)]0𝑎𝑎 = 𝜋𝜋
8
 ⇒ tan−1(2𝑎𝑎) = 2𝜋𝜋

8
 ⇒ 𝑎𝑎 = 1

2
  

22. 𝐼𝐼 = ∫ (𝑎𝑎 − 𝑥𝑥)21
0 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ (𝑎𝑎2 − 2𝑎𝑎𝑎𝑎 + 𝑥𝑥2)𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑1
0  ⇒ 𝐼𝐼 = ∫ (𝑎𝑎2𝑓𝑓(𝑥𝑥) − 2𝑎𝑎𝑎𝑎(𝑥𝑥) + 𝑥𝑥2𝑓𝑓(𝑥𝑥))𝑑𝑑𝑑𝑑1

0   

𝐼𝐼 = 𝑎𝑎2 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑1
0 − 2𝑎𝑎 ∫ 𝑥𝑥𝑥𝑥(𝑥𝑥)𝑑𝑑𝑑𝑑1

0 + ∫ 𝑥𝑥2𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑1
0  ⇒ 𝐼𝐼 = 𝑎𝑎2 × 1 − 2𝑎𝑎 × 𝑎𝑎 + 𝑎𝑎2 ⇒

𝐼𝐼 = 0  

23. 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠3𝜋𝜋
−𝜋𝜋 𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 𝑑𝑑𝑑𝑑 

Here, 

𝑓𝑓(𝑥𝑥) = 𝑠𝑠𝑠𝑠𝑠𝑠3𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 ⇒ 𝑓𝑓(−𝑥𝑥) = −𝑠𝑠𝑠𝑠𝑠𝑠3𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 ⇒ 𝑓𝑓(−𝑥𝑥) = −𝑓𝑓(𝑥𝑥)  

Function is odd. 

∫ 𝑠𝑠𝑠𝑠𝑠𝑠3𝜋𝜋
−𝜋𝜋 𝑥𝑥 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 𝑑𝑑𝑑𝑑 = 0  

24. 𝐼𝐼 = ∫ 1
sin2𝑥𝑥

𝜋𝜋
3
𝜋𝜋
6

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2𝑥𝑥𝜋𝜋/3
𝜋𝜋/6 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 1

2
[log𝑒𝑒|𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|]𝜋𝜋/6

𝜋𝜋/3 ⇒ 𝐼𝐼 = 𝑙𝑙𝑙𝑙𝑙𝑙√3  
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25. 𝐼𝐼 = ∫ |1 − 𝑥𝑥|𝑑𝑑𝑑𝑑1
−1 ⇒ 𝐼𝐼 = ∫ (1 − 𝑥𝑥)𝑑𝑑𝑑𝑑0

−1 + ∫ (1 − 𝑥𝑥)𝑑𝑑𝑑𝑑1
0  ⇒ 𝐼𝐼 = �𝑥𝑥 − 𝑥𝑥2

2
�
−1

0
�𝑥𝑥 − 𝑥𝑥2

2
�
0

1
  

𝐼𝐼 = 1 + 1
2

+ 1 − 1
2
 ⇒ 𝐼𝐼 = 2  

26. 𝑓𝑓(𝑥𝑥) = ∫ 1
log𝑒𝑒 𝑡𝑡

𝑥𝑥3

𝑥𝑥2 𝑑𝑑𝑑𝑑 ⇒ 𝑓𝑓(𝑥𝑥) = [log(log𝑒𝑒 𝑡𝑡)]𝑥𝑥2
𝑥𝑥3 ⇒ 𝑓𝑓(𝑥𝑥) = log(log𝑒𝑒 𝑥𝑥3) − log (log𝑒𝑒 𝑥𝑥2)  

𝑓𝑓′(𝑥𝑥) = 1
3 log𝑒𝑒 𝑥𝑥

× 3𝑥𝑥2 − 1
2 log𝑒𝑒 𝑥𝑥

× 2𝑥𝑥 ⇒ 𝑓𝑓′(𝑥𝑥) = (𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)−1 × (𝑥𝑥 − 1)  

27. 𝐼𝐼10 = ∫ 𝑥𝑥10𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝜋𝜋/2
0   

𝐼𝐼10 = 𝑥𝑥10 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑𝜋𝜋/2
0 − ∫ (𝑑𝑑𝑥𝑥

10

𝑑𝑑𝑑𝑑

𝜋𝜋
2
0 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑) 𝑑𝑑𝑑𝑑  

𝐼𝐼10 = (−𝑥𝑥10𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)0
𝜋𝜋
2 − ∫ (10𝑥𝑥9(−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)

𝜋𝜋
2
0 𝑑𝑑𝑑𝑑) ⇒ 𝐼𝐼10 = −[0] + 10∫ 𝑥𝑥9𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑𝜋𝜋/2

0   

𝐼𝐼10 = [10𝑥𝑥9𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠]0
𝜋𝜋
2 − 10∫ (𝑑𝑑𝑥𝑥

9

𝑑𝑑𝑑𝑑

𝜋𝜋
2
0 ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑)𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼10 = 10 �𝜋𝜋

2
�
9
− 90𝐼𝐼8  

𝐼𝐼10 + 90𝐼𝐼8 = 10 �𝜋𝜋
2
�
9
  

28. 𝐼𝐼 = ∫ 𝑥𝑥
(1−𝑥𝑥)5/4

1
0 𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 1 − 𝑥𝑥 = 𝑡𝑡 ⇒ 𝑥𝑥 = 1 − 𝑡𝑡  

⇒ 𝑑𝑑𝑑𝑑 = −𝑑𝑑𝑑𝑑  

⇒ 𝐼𝐼 = ∫ (1−𝑡𝑡)(−𝑑𝑑𝑑𝑑)
𝑡𝑡5/4

1
0  ⇒ 𝐼𝐼 = ∫ (𝑡𝑡−5/41

0 − 𝑡𝑡−
1
4)𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = −4 − 4

3
 ⇒ 𝐼𝐼 = −16

3
  

29. Solve it yourself. 

30. 𝐼𝐼 = ∫ |1 − 𝑥𝑥2|𝑑𝑑𝑑𝑑2
−2 ⇒ 𝐼𝐼 = ∫ −(1 − 𝑥𝑥2)𝑑𝑑𝑑𝑑−1

−2 + ∫ (1 − 𝑥𝑥2)𝑑𝑑𝑑𝑑1
−1 + ∫ −(1 − 𝑥𝑥2)𝑑𝑑𝑑𝑑2

−2   

𝐼𝐼 = �−𝑥𝑥 + 𝑥𝑥3

3
�
−2

−1
+ �𝑥𝑥 − 𝑥𝑥3

3
�
−1

1
+ �−𝑥𝑥 + 𝑥𝑥3

3
�
1

2
 ⇒ 𝐼𝐼 = 4  

31. 𝐼𝐼 = ∫ 1
1+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑….(1) 

𝐼𝐼 = ∫ 1

1+𝑐𝑐𝑐𝑐𝑐𝑐3�𝜋𝜋2−𝑥𝑥�

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1

1+𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥
𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 …..(2) 

Adding 1 and 2 

2𝐼𝐼 = ∫ 1
1+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 + ∫ 1

1+𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥
𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ 2+𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥

(1+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥)(1+𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥)
𝜋𝜋/2
0 𝑑𝑑𝑑𝑑  

2𝐼𝐼 = ∫ 2+𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥
1+𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐3𝑥𝑥+1

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = 𝜋𝜋
4
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32. 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋/2
0 𝑑𝑑𝑑𝑑…..(1) 

𝐼𝐼 = ∫
sin (𝜋𝜋2−𝑥𝑥)

sin (𝜋𝜋2−𝑥𝑥)+cos (𝜋𝜋2−𝑥𝑥)
𝜋𝜋/2
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝜋𝜋/2
0 𝑑𝑑𝑑𝑑  

Adding 1 and 2, 

2𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ⇒ 𝐼𝐼 = 𝜋𝜋

4
  

33. 𝐼𝐼 = ∫ 𝑑𝑑
𝑑𝑑𝑑𝑑

1
0  �sin−1 � 2𝑥𝑥

1+𝑥𝑥2
�� 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = �sin−1 � 2𝑥𝑥

1+𝑥𝑥2
��
0

1
 ⇒ 𝐼𝐼 = sin−1 1 − sin−1 0  

𝐼𝐼 = 𝜋𝜋
2
  

34. 𝐼𝐼 = ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝜋𝜋/2
0 ⇒ 𝐼𝐼 = 𝑥𝑥 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝜋𝜋/2

0 − ∫ (𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

𝜋𝜋
2
0 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) 𝑑𝑑𝑑𝑑  

𝐼𝐼 = [−𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥]0
𝜋𝜋
2 − ∫ −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝜋𝜋/2

0  ⇒ 𝐼𝐼 = [𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥]0
𝜋𝜋/2 ⇒ 𝐼𝐼 = 1  

35. 𝐼𝐼 = ∫ sin 2𝑥𝑥𝜋𝜋/2
0 log 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑….(1) 

𝐼𝐼 = ∫ sin �2 �𝜋𝜋
2
− 𝑥𝑥��𝜋𝜋/2

0 log tan �𝜋𝜋
2
− 𝑥𝑥� 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ sin 2𝑥𝑥𝜋𝜋/2

0 log 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑 …..(2) 

2𝐼𝐼 = ∫ sin 2𝑥𝑥𝜋𝜋/2
0 log 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑 + ∫ sin 2𝑥𝑥𝜋𝜋/2

0 log 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑  

2𝐼𝐼 = ∫ sin 2𝑥𝑥
𝜋𝜋
2
0 (log(tan 𝑥𝑥 . cot 𝑥𝑥))𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥(log(1))𝑑𝑑𝑑𝑑𝜋𝜋/2

0 = 0 

36. 𝐼𝐼 = ∫ 1
5+3𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝜋𝜋
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1

5+3�
1−𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2

�
𝑑𝑑𝑑𝑑𝜋𝜋

0  ⇒ 𝐼𝐼 = ∫
𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥2

8+2𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2

𝜋𝜋
0 𝑑𝑑𝑑𝑑  

𝑃𝑃𝑃𝑃𝑃𝑃 𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥
2

= 𝑡𝑡 ⇒ 𝑠𝑠𝑠𝑠𝑠𝑠2 𝑥𝑥
2
𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
4+𝑡𝑡2

∞
0  ⇒ 𝐼𝐼 = 1

2
�tan−1 �1

2
��
0

∞
 ⇒ 𝐼𝐼 = 1

2
�𝜋𝜋
2
− 0� = 𝜋𝜋

4
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37. 𝐼𝐼 = ∫ log �𝑥𝑥 + 1
𝑥𝑥
�∞

0
1

1+𝑥𝑥2
𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 𝑥𝑥 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 ⇒ 𝑑𝑑𝑑𝑑 = 𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃𝜃𝜃𝜃𝜃  

𝐼𝐼 = ∫ log �𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 1
𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

�𝜋𝜋/2
0

1
1+𝑡𝑡𝑡𝑡𝑡𝑡2𝜃𝜃

𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ log �𝑠𝑠𝑠𝑠𝑠𝑠
2𝜃𝜃

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
�𝜋𝜋/2

0
1

𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃
𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃𝜃𝜃𝜃𝜃  

𝐼𝐼 = ∫ log � 1
sin𝜃𝜃 cos𝜃𝜃

� 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ⇒ 𝐼𝐼 = −∫ log(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝜋𝜋/2

0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = −∫ (log sin𝜃𝜃
𝜋𝜋
2
0 + log cos 𝜃𝜃)𝑑𝑑𝑑𝑑  

𝐿𝐿𝐿𝐿𝐿𝐿 𝐼𝐼1 = ∫ (log sin𝜃𝜃𝜋𝜋/2
0 )𝑑𝑑𝑑𝑑  

𝐼𝐼1 = ∫ (log sin �𝜋𝜋
2
− 𝜃𝜃�𝜋𝜋/2

0 )𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼1 = ∫ (log cos 𝜃𝜃𝜋𝜋/2
0 )𝑑𝑑𝑑𝑑  

Adding I and I1 

2𝐼𝐼 = ∫ (log 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝜋𝜋/2
0 + log sin𝜃𝜃)𝑑𝑑𝑑𝑑 ⇒ 2𝐼𝐼 = ∫ [log sin 2𝜃𝜃𝜋𝜋/2

0 − log 2]𝑑𝑑𝑑𝑑  

2𝜃𝜃 = 𝑡𝑡 ⇒ 2𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

𝐼𝐼 = �1
2
− 𝜋𝜋

2
log 2� ⇒ 𝐼𝐼 = −𝜋𝜋

2
log 2  

−∫ (log sin𝜃𝜃
𝜋𝜋
2
0 + log cos 𝜃𝜃)𝑑𝑑𝑑𝑑 = −2𝐼𝐼 = 𝜋𝜋𝜋𝜋𝜋𝜋𝜋𝜋2  

38. ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑2𝑎𝑎
0 = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎

0 + ∫ 𝑓𝑓(2𝑎𝑎 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0   

39. 𝐼𝐼 = ∫ 𝑥𝑥 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎 ….(1) 

𝐼𝐼 = ∫ (𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥) 𝑓𝑓(𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎  …..(2) 

Adding 1 and 2 

2𝐼𝐼 = ∫ 𝑥𝑥 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎 + ∫ (𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥) 𝑓𝑓(𝑎𝑎 + 𝑏𝑏 − 𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏

𝑎𝑎  ⇒ 2𝐼𝐼 = ∫ (𝑎𝑎 + 𝑏𝑏) 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏
𝑎𝑎   

𝐼𝐼 = 𝑎𝑎+𝑏𝑏
2 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏

𝑎𝑎   

40. 𝐼𝐼 = ∫ tan−1 � 2𝑥𝑥−1
1+𝑥𝑥−𝑥𝑥2

� 𝑑𝑑𝑑𝑑1
0 ….(1) 

𝐼𝐼 = ∫ tan−1 � 2(1−𝑥𝑥)−1
1+1−𝑥𝑥−(1−𝑥𝑥)2

� 𝑑𝑑𝑑𝑑1
0  ⇒ 𝐼𝐼 = ∫ tan−1( 1−2𝑥𝑥

1+𝑥𝑥−𝑥𝑥2
1
0 ) 𝑑𝑑𝑑𝑑 …..(2) 

Adding 1 and 2, 

2𝐼𝐼 = ∫ tan−1 � 2𝑥𝑥−1
1+𝑥𝑥−𝑥𝑥2

� 𝑑𝑑𝑑𝑑1
0 + ∫ tan−1( 1−2𝑥𝑥

1+𝑥𝑥−𝑥𝑥2
1
0 ) 𝑑𝑑𝑑𝑑  

2𝐼𝐼 = ∫ tan−1( 2𝑥𝑥−1
1+𝑥𝑥−𝑥𝑥2

1
0 ) 𝑑𝑑𝑑𝑑 − ∫ tan−1( 2𝑥𝑥−1

1+𝑥𝑥−𝑥𝑥2
1
0 ) 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 0 
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41. 𝐼𝐼 = ∫ log �4+3sin𝑥𝑥
4+3cos𝑥𝑥

� 𝑑𝑑𝑑𝑑𝜋𝜋/2
0 ….(1) 

𝐼𝐼 = ∫ log �
4+3sin(𝜋𝜋2−𝑥𝑥)

4+3cos(𝜋𝜋2−𝑥𝑥)
� 𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = ∫ log �4+3cos𝑥𝑥
4+3 sin𝑥𝑥

� 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ….(2) 

Adding 1 and 2 

2𝐼𝐼 = ∫ log �4+3sin𝑥𝑥
4+3cos𝑥𝑥

� 𝑑𝑑𝑑𝑑𝜋𝜋/2
0 + ∫ log �4+3cos𝑥𝑥

4+3 sin𝑥𝑥
� 𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = 0  

42. 𝐼𝐼 = ∫ (𝑥𝑥3 + 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑡𝑡𝑡𝑡𝑡𝑡5𝜋𝜋/2
−𝜋𝜋/2 𝑥𝑥 + 1) dx 

Applying simple formulas and integration by parts, 

𝐼𝐼 = 𝜋𝜋  

43. ∫ 1
1+𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝜋𝜋/4
−𝜋𝜋/4 𝑑𝑑𝑑𝑑 = ∫ 1

2𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥
𝑑𝑑𝑑𝑑𝜋𝜋/4

−𝜋𝜋/4 ⇒ ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑥𝑥𝑥𝑥𝜋𝜋/4
−𝜋𝜋/4  = 1

2
[𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡]−𝜋𝜋/4

𝜋𝜋/4  = 1  

44. 𝐼𝐼 = ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑏𝑏+𝑐𝑐
𝑎𝑎+𝑐𝑐  

𝐼𝐼 = [𝑓𝑓(𝑥𝑥)]𝑎𝑎+𝑐𝑐𝑏𝑏+𝑐𝑐  =f(b+c)-f(a+c) 

Now solve by options. 

45. 𝐼𝐼 = ∫ 𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥)𝑎𝑎
0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑓𝑓(𝑎𝑎 − 𝑥𝑥)𝑔𝑔(𝑎𝑎 − 𝑥𝑥)𝑎𝑎

0 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 𝑓𝑓(𝑥𝑥)�𝑎𝑎 − 𝑔𝑔(𝑥𝑥)�𝑑𝑑𝑑𝑑𝑎𝑎
0  ⇒ 𝐼𝐼 = 𝑎𝑎 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎

0 − ∫ 𝑓𝑓(𝑥𝑥).𝑔𝑔(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0   

𝐼𝐼 = 𝑎𝑎 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎
0 − 𝐼𝐼 ⇒ 2𝐼𝐼 = 𝑎𝑎 ∫ 𝑓𝑓(𝑥𝑥)𝑎𝑎

0 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 𝑎𝑎
2 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑𝑎𝑎

0   

46. 𝐼𝐼 = ∫ tan sin−1 𝑥𝑥1
0  𝑑𝑑𝑑𝑑 

𝑃𝑃𝑃𝑃𝑃𝑃 sin−1 𝑥𝑥 = 𝑡𝑡  

𝑥𝑥 = sin 𝑡𝑡 ⇒𝑑𝑑𝑑𝑑 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  

𝐼𝐼 = ∫ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡. 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑𝜋𝜋/2
0  ⇒ 𝐼𝐼 = ∫ sin 𝑡𝑡 𝑑𝑑𝑑𝑑𝜋𝜋/2

0  ⇒ 𝐼𝐼 = [−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐]0
𝜋𝜋/2  

𝐼𝐼 = 0 − (−1) ⇒ 𝐼𝐼 = 1  

47. 𝐼𝐼 = ∫ sin(𝑥𝑥 − [𝑥𝑥])𝑑𝑑𝑑𝑑 = ∫ sin({𝑥𝑥})𝑑𝑑𝑑𝑑3−17
−1/7

20/7
−1/7  

= 3∫ sin 𝑥𝑥 𝑑𝑑𝑑𝑑 = 3[− cos 𝑥𝑥]01 = 3(1 − cos 1)1
0   

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



 

48. We have, 𝐼𝐼1 − 𝐼𝐼2 = ∫ 𝑓𝑓(tan𝜃𝜃 + cot𝜃𝜃)𝜋𝜋/3
𝜋𝜋/6 (sec2 𝜃𝜃 − cosec2𝜃𝜃)𝑑𝑑𝑑𝑑  

            ⇒ 𝐼𝐼1 − 𝐼𝐼2 = ∫ 𝑓𝑓(tan𝜃𝜃 + cot𝜃𝜃)𝑑𝑑(tan𝜃𝜃 +  cot𝜃𝜃)𝜋𝜋/3
𝜋𝜋/6   

             ⇒ 𝐼𝐼1 − 𝐼𝐼2 = ∫ 𝑓𝑓(𝑡𝑡)
4
√3
4
√3

𝑑𝑑𝑑𝑑, where 𝑡𝑡 = tan𝜃𝜃 +  cot 𝜃𝜃 ⇒ 𝐼𝐼1 − 𝐼𝐼2 = 0 

⇒ 𝐼𝐼1 = 𝐼𝐼2 ⇒
𝐼𝐼1
𝐼𝐼2

= 1  

49. We have,𝑔𝑔(𝑥𝑥) = 𝑓𝑓′(𝑥𝑥), 𝑓𝑓(−1) = 2 and 𝑓𝑓(2) = 4   

∴ ∫ 𝑔𝑔(𝑥𝑥)2
−1 𝑑𝑑𝑑𝑑 = ∫ 𝑓𝑓′(𝑥𝑥)2

−1 𝑑𝑑𝑑𝑑 = 𝑓𝑓(2) − 𝑓𝑓(−1) = 4 − 2 = 2  

50. We have,[sin(−𝑥𝑥)]11 = (− sin 𝑥𝑥)11 = − sin11 𝑥𝑥 

                ∴ sin11 𝑥𝑥 is an odd function 𝑥𝑥 

Hence, ∫ sin11 𝑥𝑥1
−1  𝑑𝑑𝑑𝑑 = 0 
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