
	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

CHAPTER-16-Definite Integrals 
 

Exercise-16A 

Q1 

 

∫ 𝑥#	𝑑𝑥 ='
( )*

+

,
-  

= '+

,
− (

,
  

/#'0(
,

  

= /#'
,

  

 

Q2 

 

∫ √𝑥𝑑𝑥 = )/
'
𝑥
2
3-#

(   

/
'
)4

2
3 − 1-  

= (#
'

  

 

Q3 
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∫ 𝑥0,𝑑𝑥 =/
( )*

67

0#
-  

/67

0#
− (

0#
  

(80(
8#

  

(,
8#

  

 

Q4 

   

∫ 𝑥
2
7𝑑𝑥 =(8

9 )#
:
𝑥
;
7-  

= #
:
)16

;
7 − 1-  

= ,(/
:

  

 

Q5 

 

∫ =*
*
= −[𝑙𝑜𝑔𝑥]0(

0#   

=[log(-1)-log(-4)]  

=-[log(-4)-log(-1)] 

− )𝑙𝑜𝑔 C0#
0(
D-  

=-log 4 
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Q6 

 

∫ =*
√*
= E2√𝑥G#

(   

=[2√4-2] 

=[4-2] 

=2 

 

Q7 

 

∫ =*
√*2
= )'

/
𝑥
3
2-(

9   

= )'
/
1
7
2 − 0-  

= '
/
  

 

Q8 

 

∫ =*

*
3
2
= )'

(
𝑥
I
2-J

(   

= )3(8)
I
2 − 3(1)

I
2-  

=[6-3]  
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=3 

 

Q9 

 

∫ 3𝑑𝑥 = 3[𝑥]#
/   

=3[4-2] 

=6 

 

Q10 

 

∫ =*
(O*3

= [𝑡𝑎𝑛0(𝑥](
9   

=[tan-1 1-tan-1 0] 

=π/4 

 

Q11 

 

∫ =*
(O*3

= [𝑡𝑎𝑛0(]S
9   

=[tan-1 ∞-tan-1 0] 

=π/2 
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Q12 

 

∫ =*
√(0*3

= [𝑠𝑖𝑛0(𝑥](
9   

=[sin-1 1-sin-1 0] 

= V
/
  

 

Q13 

 

∫ 𝑠𝑒𝑐/𝑥	𝑑𝑥 = [𝑡𝑎𝑛𝑥]
Y
Z
9   

= )𝑡𝑎𝑛 CV
8
D − 𝑡𝑎𝑛	0-  

= (
√'

  

 

Q14 

 

∫ 𝑐𝑜𝑠𝑒𝑐/𝑥	𝑑𝑥 = [−𝑐𝑜𝑡𝑥]
Y
7
6Y
7

  

)−𝑐𝑜𝑡 CV
#
D + 𝑐𝑜𝑡 C− V

#
D-  

 

)−𝑐𝑜𝑡 CV
#
D − 𝑐𝑜𝑡 CV

#
D-  
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=-2 

 

Q15 

 

∫ 𝑐𝑜𝑡/𝑥𝑑𝑥 = ∫ (𝑐𝑜𝑠𝑒𝑐/𝑥 −)𝑑𝑥
Y
3
Y
7

Y
3
Y
7

  

∫ (𝑐𝑜𝑠𝑒𝑐/𝑥 − 1)𝑑𝑥 = [−𝑐𝑜𝑡𝑥 − 𝑥]
Y
3
Y
7

  

= )−𝑐𝑜𝑡 CV
/
D − V

/
+ 𝑐𝑜𝑡 CV

#
D + V

#
-  

 
)0 − V

#
+ 1-  

 
)1 − V

#
-  

 
 
Q16 
 
 

∫ 𝑡𝑎𝑛/𝑥𝑑𝑥 = ∫ (𝑠𝑒𝑐/𝑥 − 1)𝑑𝑥
Y
7
9

Y
7
9   

 

∫ (𝑠𝑒𝑐/𝑥 − 1)𝑑𝑥 = [𝑡𝑎𝑛𝑥 − 𝑥]
Y
7
9   

 
)𝑡𝑎𝑛 CV

#
D − V

#
− 𝑡𝑎𝑛(0) − 0- = )1 − V

#
-  

 
Q17 
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∫ 𝑠𝑖𝑛/𝑥𝑑𝑥 = ∫ (
/
(1 − 𝑐𝑜2𝑥)𝑑𝑥

Y
3
9

Y
3
9   

 
= (

/
)𝑥 − \]^/*

/
-  

 
= (

/
)V
/
− \]^V

/
− 0 + \]^9

/
-  

 
= V

#
  

 
 
Q18 
 
 

∫ 𝑐𝑜𝑠/𝑥𝑑𝑥 = ∫ (1 + 𝑐𝑜2𝑥)𝑑𝑥
Y
3
9

Y
7
Y
3

  

 
(
/
)𝑥 + \]^/*

/
-  

 

= (
/
_V
#
+

\]^CY3D

/
− 0 − \]^9

/
`  

 
= V

J
+ (

#
  

 

Q19 
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∫ 𝑡𝑎𝑛𝑥𝑑𝑥 = 𝑙𝑜𝑔|𝑠𝑒𝑐𝑥|
Y
2
9   

= 𝑙𝑜𝑔 b𝑠𝑒𝑐 CV
'
Db − 𝑙𝑛|𝑐𝑜𝑠0|  

=log|2|-log|1| 

=log2 

 

Q20 

 

∫ 𝑐𝑜𝑠𝑒𝑐𝑥𝑑𝑥 = −𝑙𝑜𝑔|𝑐𝑜𝑠𝑒𝑐𝑥 + 𝑐𝑜𝑡𝑥|
Y
7
Y
Z

  

= −𝑙𝑜𝑔 b𝑐𝑜𝑠𝑒𝑐 CV
#
D + 𝑐𝑜𝑡 CV

#
Db + 𝑙𝑜𝑔 b𝑐𝑜𝑠𝑒𝑐 CV

8
D + 𝑐𝑜𝑡 CV

8
Db  

=-log|√2+1|+log|2+√3| 

 

Q21 

 

∫ 𝑐𝑜𝑠'𝑥	𝑑𝑥 = (
#

Y
2
9 ∫ (3𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠3𝑥)𝑑𝑥

Y
2
9   

(
# ∫ (3𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠3𝑥)𝑑𝑥 = (

#
)3𝑠𝑖𝑛𝑥 + \]^'*

'
-

Y
2
9   

(
#
)3𝑠𝑖𝑛 CV

'
D + \]^V

'
- − (

#
)3𝑠𝑖𝑛0 + \]^9

'
-  

(
#
)'√'
/
-  
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= '√'
J

  

 

Q22 

 

∫ 𝑠𝑖𝑛'𝑥	𝑑𝑥 = (
#

Y
3
9 ∫ (3𝑠𝑖𝑛𝑥 − 𝑠𝑖𝑛3𝑥)𝑑𝑥

Y
3
9   

(
# ∫ (3𝑠𝑖𝑛𝑥 − 𝑠𝑖𝑛3𝑥)𝑑𝑥 = (

#
)−3𝑐𝑜𝑠𝑥 + cd\'*

'
-

Y
3
9   

= (
#
_−3𝑐𝑜𝑠 CV

/
D +

cd\C2Y3 D

'
` − (

#
)−3𝑐𝑜𝑠0 + cd\9

'
-  

= (
#
)e0(
'
-  

= /
'
  

 

Q23 

 

∫
((0'cd\*)
\]^3*

𝑑𝑥 = ∫ (𝑐𝑜𝑠𝑒𝑐/(𝑥) − 3𝑐𝑜𝑠𝑒𝑐(𝑥)𝑐𝑜𝑡(𝑥)𝑑𝑥
Y
3
Y
7

Y
3
Y
7

  

= ∫ f𝑐𝑜𝑠𝑒𝑐/(𝑥) − 3𝑐𝑜𝑠𝑒𝑐(𝑥)𝑐𝑜𝑡(𝑥)g𝑑𝑥
Y
3
Y
7

  

 

Q24 
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∫ √1 + 𝑐𝑜𝑠2𝑥	𝑑𝑥 = ∫ √2𝑐𝑜𝑠/𝑥	𝑑𝑥
Y
7
9

Y
7
9   

= √2[𝑠𝑖𝑛𝑥]   

√2 )𝑠𝑖𝑛 CV#D − 𝑠𝑖𝑛0-  

√2 ) (
√/
-  

=1 

 

Q25 

 

∫ √1 − 𝑠𝑖𝑛2𝑥	𝑑𝑥 = ∫ √𝑠𝑖𝑛/𝑥 + 𝑐𝑜𝑠/𝑥 − 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠	𝑑𝑥
Y
7
9

Y
7
9   

∫ (𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥)𝑑𝑥
Y
7
9   

=[sin x + cos x] 

= )𝑐𝑜𝑠 CV
#
D + 𝑠𝑖𝑛 CV

#
D − 𝑐𝑜𝑠0 − 𝑠𝑖𝑛0-  

= )+ (
√/
+ (

√/
− 1-  

=[√2-1] 

 

Q26 
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∫ =*
(O\]^*

= ∫
\hc3Ci3D

Cjk^3Ci3DO(D
𝑑𝑥

Y
7
0Y7

Y
7
6Y
7

  

Let  

𝑢 = C𝑡𝑎𝑛 C*
/
D + 1D  

𝑑𝑥 = /
\hc3Ci3D

𝑑𝑢  

∫ =*
(O\]^*

= 2∫ (
m3
𝑑𝑢

Y
7
Y
7

Y
7
6Y
7

  

= − /
m
  

= − /
jk^Ci3DO(

  

=2 

 

Q27 

 

∫ =*
(Ocd\/*

= ∫ =*
/cd\3*

Y
7
9

Y
7
9   

∫ =*
/cd\3*

= ∫ (
/
𝑠𝑒𝑐/𝑥	𝑑𝑥

Y
7
9

Y
7
9   

∫ (
/
𝑠𝑒𝑐/𝑥𝑑𝑥 = (

/
[𝑡𝑎𝑛𝑥]

Y
7
9   

= (
/
)𝑡𝑎𝑛 CV

#
D − 𝑡𝑎𝑛0-  

−(
/
[1]   = (

/
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Q28 

 

∫ =*
(0cd\/*

=
Y
3
Y
7

∫ =*
/\]^3*

Y
3
Y
7

  

∫ =*
/\]^3*

= ∫ (
/
𝑐𝑜𝑠𝑒𝑐/𝑥𝑑𝑥

Y
3
Y
7

Y
3
Y
7

  

∫ (
/
𝑐𝑜𝑠𝑒𝑐/𝑥𝑑𝑥 = (

/
[𝑐𝑜𝑡𝑥]

Y
3
Y
7

  

= (
/
)𝑐𝑜𝑡 CV

#
D − 𝑐𝑜𝑡0-  

= (
/
[1]  

= (
/
  

 

Q29 

 

∫ 𝑠𝑖𝑛2𝑥𝑠𝑖𝑛3𝑥𝑑𝑥 = (
/ ∫ (𝑐𝑜𝑠𝑥 − 𝑐𝑜𝑠5𝑥)𝑑𝑥

Y
7
9

Y
7
9   

−(
/∫ (𝑐𝑜𝑥 − 𝑐𝑜𝑠5𝑥)𝑑𝑥

Y
7
9   

= (
/
)𝑠𝑖𝑛𝑥 − \]^,*

,
-  

= (
/
_𝑠𝑖𝑛 CV

#
D −

\]^C+Y7 D

,
` − (

/
)𝑠𝑖𝑛(0) − \]^(9)

,
-  
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= (
/
) (
√/
+ (

,√/
-  

= '
,√/

  

 

Q30 

 

∫ 𝑐𝑜𝑠𝑥𝑐𝑜𝑠2𝑥𝑑𝑥 = (
/ ∫ (𝑐𝑜𝑠3𝑥 + 𝑐𝑜𝑠𝑥)𝑑𝑥

Y
Z
9

Y
Z
9   

= (
/
)\]^'*

'
+ 𝑠𝑖𝑛𝑥-  

= (
/
_
\]^CY3D

'
+ 𝑠𝑖𝑛 CV

8
D` − 0  

= (
/
)(
'
+ (

/
-  

= ,
(/

  

 

Q31 

 

∫ 𝑠𝑖𝑛2𝑥𝑐𝑜𝑠3𝑥𝑑𝑥 = (
/ ∫ (𝑠𝑖𝑛5𝑥 − 𝑠𝑖𝑛𝑥)𝑑𝑥V

9
V
9   

= (
/
)0cd\,*

,
+ 𝑐𝑜𝑠𝑥-  

= (
/
)− cd\(,V)

,
+ 𝑐𝑜𝑠(𝜋)- − (

/
)− cd\(9)

,
+ 𝑐𝑜𝑠(0)-  
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= (
/
)0(0()

,
− 1- − (

/
)− (

,
+ 1-  

= (
/
)0#
,
− #

,
-  

= (
/
2 C− #

,
D  

= −#
,
  

 

Q32 

 

∫ p1 + 𝑠𝑖𝑛(𝑥)𝑑𝑥 = ∫ √2𝑐𝑜𝑠 C/*0V# D 𝑑𝑥
Y
3
9

Y
3
9   

= 2
3
2𝑠𝑖𝑛 C/*0V

#
D  

= 2
3
2 q0 − 𝑠𝑖𝑛 C− V

#
Dr  

= /√/
√/

  

=2 

 

Q33 

 

∫ p1 + 𝑐𝑜𝑠(𝑥)𝑑𝑥 = ∫ √2𝑐𝑜𝑠 C*/D 𝑑𝑥
Y
3
9

Y
3
9   

= 2
2
3𝑠𝑖𝑛 C*

/
D  
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= 2
2
3 C𝑠𝑖𝑛 CV

#
D − 0D  

= /√/
√/

  

=2 

 

Q34 

 

∫ s(*
7O()
*3O(

t 𝑑𝑥 = ∫ *7O/0(
*3O(

𝑑𝑥/
9

/
9   

= ∫ *70(
*3O(

𝑑𝑥 + ∫ /
*3O(	

𝑑𝑥/
9

/
9   

= ∫ f*30(gf*3O(g
*3O(

𝑑𝑥 + ∫ /
*3O(

𝑑𝑥/
9

/
9   

= ∫ (𝑥/ − 1)𝑑𝑥 + 2𝑡𝑎𝑛0(𝑥/
9   

= )*
2

'
− 𝑥 + 2𝑡𝑎𝑛0(𝑥-

9

/
  

= /
'
+ 2𝑡𝑎𝑛0(2  

 

Q35 

 

∫ =*
(*O()(*O/)

= ∫
(*O/)0(*O()
(*O()(*O/)

𝑑𝑥	/
(

/
(   

= ∫ (
(*O()

𝑑𝑥 − ∫ (
(*O/)

𝑑𝑥/
(

/
(   
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= [𝑙𝑜𝑔(𝑥 + 1) − 𝑙𝑜𝑔(𝑥 + 2)](/  

=2log3-3log2 

 

Q36 

 

∫ *O'
*(*O/)

𝑑𝑥 = ∫ '
/*
𝑑𝑥 − ∫ (

*O/
𝑑𝑥/

(
/
(

/
(   

= '
/
𝑙𝑜𝑔𝑥 − 𝑙𝑜𝑔(𝑥 + 2)  

= (
/
(𝑙𝑜𝑔2 + 𝑙𝑜𝑔3)  

 

Q37 

 

∫ =*
*30#

= ∫ (
(*0/)(*O/)

𝑑𝑥#
'

#
'   

= ∫ (
#(*0()

𝑑𝑥 − ∫ (
#(*O/)

𝑑𝑥#
'

#
'   

= (
#
𝑙𝑜𝑔(𝑥 − 2) − (

#
𝑙𝑜𝑔(𝑥 + 2)  

= (
#
𝑙𝑜𝑔3 − (

#
𝑙𝑜𝑔1 − (

#
𝑙𝑜𝑔6 + (

#
𝑙𝑜𝑔5  

= (
#
q𝑙𝑜𝑔5 − 𝑙𝑜𝑔 C8

/
Dr  

= (
#
(𝑙𝑜𝑔5 − 𝑙𝑜𝑔3)  
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Q38 

 

∫ =*
√*3O/*O'

= ∫ =*
p(*O()3O/

  

Substitute: 
*O(
√/

= 𝑢  

∴ 𝑑𝑥 = √2𝑑𝑢  

= ∫ √/=m
√/m3O/

  

= 𝑙𝑜𝑔(√𝑢/ + 1 + 𝑢)  

Undo substitution: 	

𝑢 = *O(
√/

  

∴ ∫ =*
√*3O#*O'

= 𝑙𝑜𝑔 Cp(𝑥 + 1)/ + 2 + 𝑥 + 1D#
9   

= 𝑙𝑜𝑔 Cp(4 + 1)/ + 2 + 4 + 1D − 𝑙𝑜𝑔(p(0 + 1)/ + 2 + 0 + 1) 

= 𝑙𝑜𝑔f5 + 3√3g − 𝑙𝑜𝑔(1 + √3)  

= 𝑙𝑜𝑔 C,O'√'
(O√'

D  

 

Q39 

 

∫ =*
√*3O#*O'

= ∫ =*
p(*O/)30(
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Substitute: 

x+2=u 

∴ dx=du 

= ∫ =m
√m30(

  

= 𝑙𝑜𝑔(√𝑢/ − 1 + 𝑢  

Undo substitution:  

𝑢 = 𝑥 + 2  

∴ ∫ =*
√*3O#*O'

= 𝑙𝑜𝑔 Cp(𝑥 + 2)/ − 1 + 𝑥 + 2D/
(   

= 𝑙𝑜𝑔 Cp(2 + 2)/ − 1 + 2 + 2D − 𝑙𝑜𝑔(p(1 + 2)/ − 1 + 1 + 2) 

=log(4+√15)-log(3+√8) 

 

Q40 

 

∫ (
/*3O*O(

𝑑𝑥 = ∫ (

vw√/*O I

3
2
3
x/O;yz

𝑑𝑥(
9

(
9   

Substitute 4x+1√7=u 

∴ dx = √:
#
𝑑𝑢  

Now solving: 
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∫C (m3 + 1D𝑑𝑢 = 𝑡𝑎𝑛0(𝑢  

/
√:
∫ (
m3O(

𝑑𝑢 = /
√:j

𝑡𝑎𝑛0(𝑢  

∴ ∫ (
/*3O*O(

𝑑𝑥 = /
√:
𝑡𝑎𝑛0( C#*O(

√:
D(

9   

= /
√:
𝑡𝑎𝑛0( C#O(

√:
D − /

√:
𝑡𝑎𝑛0( C (

√:
D  

= /
√:
s𝑡𝑎𝑛0( C ,

√:
D − 𝑡𝑎𝑛0( C (

√:
Dt  

 

Q41 

 

∫ (𝑎𝑐𝑜𝑠/𝑥 + 𝑏𝑠𝑖𝑛/𝑥)𝑑𝑥 = ∫ )k
/
(𝑐𝑜𝑠2𝑥 + 1) + ~

/
(1 −

Y
3
9

V
9

𝑐𝑜𝑠2𝑥)- 𝑑𝑥  

= )k
/
C\]^/*

/
+ 𝑥D + ~

/
C𝑥 − \]^/*

/
D-  

= )k
/
C\]^V

/
+ V

/
D + ~

/
CV
/
− \]^V

/
D − k

/
C\]^9

/
+ 0D − ~

/
C0 − \]^9

/
D-  

= )k
/
C0 + V

/
D + ~

/
CV
/
− 0D − k

/
(0 + 0) − ~

/
(0 − 0)-  

= V
#
(𝑎 + 𝑏)  

 

Q42 
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∫ (𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑡𝑥)/𝑑𝑥 = ∫ Cjk^
3*O(

jk^*
D
/
𝑑𝑥

Y
7
Y
2

Y
7
Y
2

	  

∫ Cjk^
3*O(

jk^*
D
/
𝑑𝑥 =

Y
7
Y
2

∫ \hc3*fjk^3*O(g
jk^3*

𝑑𝑥
Y
7
Y
2

  

Substitute: 

tan(x)=u 

∴ 𝑑𝑥 = (
\hc3(*)

𝑑𝑢  

∴= ∫ (m
3O(	)
m3

𝑑𝑢  

∴= 𝑢 − (
m
  

∫ Cjk^
3*O(

jk^*
D
/
𝑑𝑥 = [𝑡𝑎𝑛(𝑥) − 𝑐𝑜𝑡(𝑥)]

Y
7
Y
2

  

= [𝑡𝑎𝑛 CV
#
D − 𝑐𝑜𝑡 CV

#
D − 𝑡𝑎𝑛 CV

'
D + 𝑐𝑜𝑡 CV

'
D]  

= )1 − 1 − √3 + (
√'	
-  

= − /
√'

  

 

Q43 

By reduction formula: 

∫ 𝑐𝑜𝑠#𝑥𝑑𝑥 = cd\2(*)\]^(*)
#

+ '
# ∫ 𝑐𝑜𝑠

/𝑥𝑑𝑥
Y
3
9   
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We know that, 

∫ 𝑐𝑜𝑠/𝑥𝑑𝑥 = (
/
)\]^/*

/
+ 𝑥-	 Type	equation	here. 

∫ 𝑐𝑜𝑠#𝑥𝑑𝑥 = cd\2(*)\]^(*)
#

+ '
J
)\]^/*

/
+ 𝑥-

Y
3
9   

=
cd\2CY3D\]^C

Y
3D

#
+ '

J
)\]^V
/
+ V

/
- − cd\2(9)\]^(9)

#
− '

J
)\]^9
/
+ 0-  

= 0 + '
J
)0 + V

/
- − 0 − '

J
[0 + 0] = 'V

(8
  

 

Q44 

Assume that a≠0. 

 

∫ (
0*3Ok*Ok3

/
9 𝑑𝑥 = −∫ (

*30k*0k3
𝑑𝑥/

9   

= ∫ #
(/*O(0√,	0()k)(/*O(√,0()k)

	𝑑𝑥	/
9 	  

= ∫ q /
√,	kf/*Of0√,0(gkg

− /
√,	kf/*Of√,0(gkg

r 𝑑𝑥/
9   

Now, 

∫ (
/*Of0√,0(gk

𝑑𝑥  

Substitute: 

u=2x+(-√5-1)a 
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∴ 𝑑𝑥 = (
/
𝑑𝑢  

= (
/ ∫

(
m
𝑑𝑢  

= (
/
𝑙𝑜𝑔𝑢  

Undo substitution: 

𝑢 = 2𝑥 + f−√5 − 1g𝑎  

∴ ∫ (
/*Of0√,0(gk

𝑑𝑥 = (
/
𝑙𝑜𝑔(2𝑥 + f−√5 − 1g𝑎)  

Now, 

∫ (
/*Of√,0(gk

𝑑𝑥  

Substitute: 

𝑢 = 2𝑥 + f√5 − 1g𝑎  

∴ 𝑑𝑥 = (
/
𝑑𝑢  

= (
/ ∫

(
m
𝑑𝑢  

= (
/
𝑙𝑜𝑔𝑢  

Undo substitution 

𝑢 = 2𝑥 + f√5 − 1g𝑎  

∴ ∫ (
/*Of√,0(gk

𝑑𝑥 = (
/
𝑙𝑜𝑔(2𝑥 + f√5 − 1g𝑎)  
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/
√,	k

∫ (
(/*Of0√,0(gk)

/
9 𝑑𝑥 − /

√,k
∫ (

/*Of√,0(gk
𝑑𝑥/

9   

= �d�f/*Of0√,0(gkg
√,k

− �d�(/*Of√,0(gk)
√,k

  

−∫ (
*30k*0k3

𝑑𝑥 = ���f/*Of√,0(gkg
√,k

	/
9 −	 �d�(/*Of0√,0(gk)

√,k
  

= �d�f#Of√,0(gkg
√,k

− �d�f#Of0√,0(gkg
√,k	

−	 �� �f9Of√,0(gkg
√,k

+

�d�(9Of0√,0(gk)
√,k

  

 

Q45      = (
√,	k

𝑙𝑜𝑔 C:O'√,
/

D 

∫ =*
√*0*3

= 	∫ (

�I
70C*0

I
3D
3

I
3
I
7

I
3
I
7

  

Substitute: 

2x-1=u 

∴ 𝑑𝑥 = (
/
𝑑𝑢  

∫ (
√(0m3

𝑑𝑢 = 𝑠𝑖𝑛0((𝑢)  

Undo Substitution: 

u=2x-1 

∴=sin-1 (2x-1) 

∫ =*
√*0*3

= 𝑠𝑖𝑛0((2𝑥 − 1)
I
3
I
7
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= 𝑠𝑖𝑛0((1 − 1) − 𝑠𝑖𝑛0(((
/
− 1)  

= V
8
  

 

Q46 

 

∫ √𝑥 − 𝑥/	𝑑𝑥 = ∫ �(
#
− C𝑥 − (

/
D
/
	𝑑𝑥(

9
(
9   

= (
/ ∫ p1 − (2𝑥 − 1)/	𝑑𝑥(

9   

Substitute: 

2x-1=u 

∴ 𝑑𝑥 = (
/
𝑑𝑢  

∴ (
/ ∫√1 − 𝑢

/	𝑑𝑢  

Substitute: 

u=sin(v) 

∴sin-1 (u)=v 

∴du=cos(v)dv 

= ∫𝑐𝑜𝑠(𝑣)p𝑎 − 𝑠𝑖𝑛/(𝑣)𝑑𝑣  

= ∫𝑐𝑜𝑠/(𝑣)𝑑𝑣  

We know that, 

 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

∫ 𝑐𝑜𝑠/(𝑣)𝑑𝑣 = (
/
)�� �(/�)

/
+ 𝑣-  

Undo Substitution: 

v=sin-1 (u) 

sin(sin-1 (u))=u 

𝑐𝑜𝑠f𝑠𝑖𝑛0((𝑢)g = √1 − 𝑢/  

= \]^6I(m)
/

+ m√(0m3

/	
  

Undo Substitution: 

u=2x-1 

∴= \]^6I(/*0()
#

+ (/*0()p(0(/*0()3

#
  

(
/ ∫ p1 − (2𝑥 − 1)/	𝑑𝑥 = \]^6I(/*0()

J
+ (/*0()p(0(/*0()3	

J
(
9   

= \]^6I(/0()
J

+ (/0()p(0(/0()3

J
− \]^6I(90()

J
− (90(p(0(90()3

J
  

= V
(8
+ 0 − V

J
− 0	 Type	equation	here. 

= V
J
  

 

Q47 

 

∫ (
�3(�O()

𝑑𝑥'
(   

Perform partial fraction decomposition: 
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∫ (
*3(*O()

𝑑𝑥 = ∫ C (
*O(

− (
*
+ (

*3
D 𝑑𝑥'

(
'
(   

= )𝑙𝑜𝑔(𝑥 + 1) − 𝑙𝑜𝑔(𝑥) − (
*
-  

= )𝑙𝑜𝑔(4) − 𝑙𝑜𝑔(3) − (
'
− 𝑙𝑜𝑔(2) + 𝑙𝑜𝑔(1) + (

(
-  

= 𝑙𝑜𝑔(2) − 𝑙𝑜𝑔(3) + /
'
  

 

Q48 

 

∫ (
*(/*O()3

𝑑𝑥 = ∫ C− /
(/*O(

− /
(/*O()3

+ (
*
D 𝑑𝑥/

(
/
( 	  

= −2∫ (
/*O(

/
( 𝑑𝑥 − 2∫ (

(/*O()3
𝑑𝑥 + ∫ (

*
/
(

/
( 𝑑𝑥  

= −2 )(
/
𝑙𝑜𝑔(2𝑥 + 1)- − 2 ) 0(

/(/*O()
- + [𝑙𝑜𝑔(𝑥)]  

= −[𝑙𝑜𝑔(5)] + ) ((,)- + [𝑙𝑜𝑔(2)] + [𝑙𝑜𝑔(3)] − )
(
(')
- + [𝑙𝑜𝑔(1)]  

= 𝑙𝑜𝑔(6) − 𝑙𝑜𝑔(5) − /
(,

  

 

Q49 

 

∫ 𝑥𝑒*𝑑𝑥 = ∫ (𝑥 − 1 + 1)𝑒*𝑑𝑥(
9

(
9   



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

=[(x-1)ex ] 

= [(𝑥 − 1)𝑒*]  

=[(1-1) e1-(0-1) e0] 

[(1 − 1)𝑒( − (0 − 1)𝑒9]  

=1 

 

Q50 

 

∫ 𝑥/𝑐𝑜𝑠(𝑥)𝑑𝑥 = 𝑥/𝑠𝑖𝑛(𝑥) − ∫2𝑥𝑠𝑖𝑛(𝑥)𝑑𝑥
Y
3
9   

∫ 𝑥/𝑐𝑜𝑠(𝑥)𝑑𝑥 = [𝑥/𝑠𝑖𝑛(𝑥) − 2𝑠𝑖𝑛(𝑥) − 2𝑥𝑐𝑜𝑠(𝑥)]
Y
3
9   

= [CV
/
D
/
𝑠𝑖𝑛 CV

/
D − 2𝑠𝑖𝑛 CV

/
D − 𝜋𝑐𝑜𝑠 CV

/
D − (0)/𝑠𝑖𝑛(0) + 2𝑠𝑖𝑛(0) +

0]  

= )V
3

#
− 2 − 0 − 0 + 0 + 0-  

= CV
3

#
− 2D  

 

Q51 

From integrate by parts: 

∫ 𝑥/𝑠𝑖𝑛(𝑥)𝑑𝑥 = −𝑥/𝑐𝑜𝑠(𝑥) − ∫−2𝑥𝑐𝑜𝑠(𝑥)𝑑𝑥
Y
7
9   

From integrate by parts: 
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∫ 𝑥/𝑐𝑜𝑠(𝑥)𝑑𝑥 = [−𝑥/𝑐𝑜𝑠(𝑥) + 2𝑥𝑠𝑖𝑛(𝑥) + 2𝑐𝑜𝑠(𝑥)]
Y
7
9   

= [2𝑥𝑠𝑖𝑛(𝑥) + (2 − 𝑥/)𝑐𝑜𝑠(𝑥)]  

= [V
/
𝑠𝑖𝑛 CV

#
D + C2 − V3

(8
D 𝑐𝑜𝑠 CV

#
D − 2(0)𝑠𝑖𝑛(0) − (2 − 0)𝑐𝑜𝑠(0)]  

= ) V
/√/

+ /
√/
− V3

(8√/
+ 0 − 0 − 2-  

= √2 + V
/√/

− V3

(8√/
− 2  

 

Q52 

 

∫ 𝑥/𝑐𝑜𝑠(2𝑥)𝑑𝑥 = *3\]^(/*)
/

− ∫ 𝑥𝑠𝑖𝑛(𝑥)𝑑𝑥
Y
3
9   

∫ 𝑥/𝑐𝑜𝑠(𝑥)𝑑𝑥 = )*
3�� �(/*)

/
− \]^(/*)

#
+ *cd\(/*)

/
-

Y
3
9   

�
CY3D

3
\]^(V)

/
− \]^(V)

#
+

CY3Dcd\(V)

/
− (9)3\]^(9)

/
+ \]^(9)

#
− (9)cd\(9)

/
�  

= [0 − 0 − V
#
− 0 + 0 − 0]  

= −V
#
  

 

Q53 
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∫ 𝑥'𝑠𝑖𝑛(3𝑥)𝑑𝑥 = −*2c9\('*)
'

− ∫−𝑥/𝑐𝑜𝑠(3𝑥)𝑑𝑥
Y
3
9   

= −*2cd\('*)
'

+ *3\]^('*)
'

− ∫ /*\]^*
('*)

'
𝑑𝑥  

= −*2cd\('*)
'

+ *3\]^('*)
'

+ /*cd\('*)
e

+ /
' ∫−

cd\('*)
'

𝑑𝑥  

= −*2cd\('*)
'

+ *3\]^('*)
'

+ /*cd\('*)
e

− /\]^('*)
/:

  

= −0 +
CY3D

3
\]^C2Y3 D

'
+ 0 −

/\]^C2Y3 D

/:
+ 0 − 0 − 0 + 0  

−C /
/:
− V3

(/
D  

 

Q54 

 

∫ 𝑥/𝑐𝑜𝑠/𝑥𝑑𝑥 = ∫ *3

/
(𝑐𝑜𝑠(2𝑥) + 1)𝑑𝑥

Y
3
9

Y
3
9   

= ∫ C*
3

/
𝑐𝑜𝑠(2𝑥) + *3

/
D 𝑑𝑥

Y
3
9   

∫ C*
3

/
𝑐𝑜𝑠(2𝑥) + *3

/
D 𝑑𝑥 = *3\]^(/*)

/
− ∫ 𝑥𝑠𝑖𝑛(2𝑥)𝑑𝑥 + *2

8

Y
3
9   

= *3\]^(/*)
/

+ *cd\(/*)
#

+ ∫− cd\(/*)
/

𝑑𝑥 + *2

8
  

= *3\]^(/*)
/

+ *cd\(/*)
#

− \]^(/*)
#

+ *2

8
  

= *3\]^(/*)
/

+ *cd\(/*)
#

− \]^(/*)
#

+ *2

8
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= 0 +
Y
3cd\(V)

#
− 0 +

CY3D
2

8
− 0 − 0 + 0 − 0  

= CV
2

#J
− V

J
D  

 

Q55 

 

∫ 𝑙𝑜𝑔(𝑥)𝑑𝑥 = 𝑥𝑙𝑜𝑔(𝑥) − (𝑥)/
(   

= 2𝑙𝑜𝑔(2) − (2) − 1𝑙𝑜𝑔(1) + (1)  

= 2𝑙𝑜𝑔(2) − 1  

 

Q56 

 

∫ �d�(*)
((O*)3

𝑑𝑥 = − �d=(*)
(O*

− ∫C− (
*((O*)

D 𝑑𝑥'
(   

Now, 

∫C− (
*((O*)

D 𝑑𝑥 = −∫� (
*3CIiO(D

� 𝑑𝑥  

Let, 
(
*
+ 1 = 𝑢  

∴dx=-x2 du 
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∴ −∫� (
*3CIiO(D

� 𝑑𝑥 = ∫ (
m
𝑑𝑢  

= 𝑙𝑜𝑔(𝑢)  

Undo substitution: 

𝑢 = (
*
+ 1  

∫ �d�(*)
((O*)3

𝑑𝑥 = − �d�(*)
(O*

+ 𝑙𝑜𝑔 C(
*
+ 1D'

(   

= − �d�(')
#

+ 𝑙𝑜𝑔 C#
'
D + �d�(()

/
− 𝑙𝑜𝑔(2)  

= − �d�(')
#

+ 𝑙𝑜𝑔(4) + 𝑙𝑜𝑔(3) − 𝑙𝑜𝑔2  

= '
#
𝑙𝑜𝑔3 − 𝑙𝑜𝑔2  

 

Q57 

Let, 

log(x)=u 

→x=eu 

→dx=eu du 

∫ s(m −
(
m3
t 𝑒m𝑑𝑢 = h�

m
  

Undo substitution: 

𝑢 = 𝑙𝑜𝑔(𝑥)  

∫ s (
�� �(*)

− (
�d�(*)3

t 𝑑𝑥 = *
�d�(*)

h3

9   
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= h3

�d�(h3)
− 0  

= h3

/
  

 

Q58 

 

∫ Cf(O*�d�(*)g
*

D 𝑑𝑥 − ∫ 𝑒* q(
*
+ 𝑙𝑜𝑔(𝑥)r 𝑑𝑥h

(
h
(   

=log(x) ex 

=log(e) ee-log(1) e1 

=ee 

 

Q59 

 

∫ *hi

((O*)3
𝑑𝑥(

9   

From Integrates by parts: 

= − *hi

*O(
− ∫0*h

i0hi

*O(
𝑑𝑥	 Type	equation	here. 

∴ ∫0*h
i0hi

*O(
𝑑𝑥 = ∫−𝑒*𝑑𝑥  

=-ex 

∫ *hi

(*O()3	
𝑑𝑥 = )− *hi

*O(	
− 𝑒*-(

9   
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= )− (hI

(O(
− 𝑒( − 9

(O9
+ 𝑒9-  

= )− h
/
+ 𝑒 + 0 − 1-  

= )h
/
− 1-  

 

Q60 

 

∫ 2𝑡𝑎𝑛'𝑥𝑑𝑥 = 2∫ 𝑡𝑎𝑛/𝑥𝑡𝑎𝑛𝑥𝑑𝑥
Y
3
9

Y
3
9   

= 2∫ 𝑡𝑎𝑛/𝑥𝑡𝑎𝑛𝑥𝑑𝑥
Y
3
9   

= 2∫ (𝑠𝑒𝑐/𝑥 − 1)𝑡𝑎𝑛𝑥𝑑𝑥
Y
3
9   

Substitute: 

𝑠𝑒𝑐(𝑥) = 𝑢  

∴ 𝑑𝑥 = (
\hc(*)jk^(*)

𝑑𝑢  

= 2∫ (m30()
m

𝑑𝑢
Y
3
9   

= 2∫ C𝑢 − (
m
D 𝑑𝑢

Y
3
9   

= 2∫ C𝑢 − (
m
D 𝑑𝑢

Y
3
9   

= 2 )m
3

/
− 𝑙𝑜𝑔𝑢-  
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Undo substitution: 

𝑢 = 𝑠𝑒𝑐(𝑥)  

∴ ∫ 2𝑡𝑎𝑛'𝑥𝑑𝑥 = 2 )\hc
3*
/

− 𝑙𝑜𝑔(𝑠𝑒𝑐𝑥)-
Y
3
9   

= 2 _
\hc3CY3D

/
− 𝑙𝑜𝑔 q𝑠𝑒𝑐 CV

/
Dr − \hc3(9)

/
+ 𝑙𝑜𝑔f𝑠𝑒𝑐(0)g`  

= 2 )(
/
− 𝑙𝑜𝑔(1)-  

=1-log2 

 

Q61 

 

∫ ,*3

(*3O#*O')
𝑑𝑥 = 5[∫ *3

(*O')(*O()
𝑑𝑥]	/

(
/
(   

= 5[∫ (1 − e
/(*O')

+ (
/(*O()

𝑑𝑥]/
(   

= 5 )𝑥 − e
/
𝑙𝑜𝑔(𝑥 + 3) + (

/
𝑙𝑜𝑔(𝑥 + 1)-

(

/
  

= 5 )2 − e
/
𝑙𝑜𝑔5 + (

/
𝑙𝑜𝑔3 − 1 + e

/
𝑙𝑜𝑔4 − (

/
𝑙𝑜𝑔2-  

= 5[1 − e
/
𝑙𝑜𝑔 C,

#
D + (

/
𝑙𝑜𝑔 C'

/
D  

= 5 − ,
/
q9𝑙𝑜𝑔 C,

#
D − 𝑙𝑜𝑔 C'

/
Dr  
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Exercise 16 B 

 

Q1 

Let  

𝐼 = ∫ (
/*0'

𝑑𝑥(
9   

Let 2x-3=t 

⇒ 2dx=dt. 

Hence, 

𝐼 = (
/ ∫

(
j
𝑑𝑡 = (

/
𝑙𝑜𝑔h|𝑡|

(
9   

= (
/
𝑙𝑜𝑔h|2𝑥 − 3|9(  

⇒ 𝐼 = (
/
𝑙𝑜𝑔h1 −

(
/
𝑙𝑜𝑔h3 =

(
/
𝑙𝑜𝑔h

(
'
  

= −(
/
𝑙𝑜𝑔h3  

(𝑆𝑖𝑛𝑐𝑒	𝑙𝑜𝑔k
(
~
= −𝑙𝑜𝑔k𝑏)  

 

Q2 

Let  

𝐼 = ∫ /*
(O*3

(
9 𝑑𝑥  

Let 1+x2=t 
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⇒ 2xdx=dt. 

when x=0, t=1 

and 

when x=1, t=2 

Hence,  

𝐼 = ∫ (
j

/
( 𝑑𝑡 = 𝑙𝑜𝑔h|𝑡|(/  

= 𝑙𝑜𝑔h2 − 𝑙𝑜𝑔h1  

= 𝑙𝑜𝑔h2  

 

Q3 

Let  

𝐼 = ∫ '*
e*30(

𝑑𝑥/
(   

Let 9x2-1=t 

⇒ 18xdx=dt. 

Also, 

when x=1, t=8 

and 

when x=2, t=35. 

Hence, 
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𝐼 = (
8 ∫

(
j

',
J 𝑑𝑡 = (

8
𝑙𝑜𝑔h𝑡|J', =

(
8
(𝑙𝑜𝑔h35 − 𝑙𝑜𝑔h8)  

 

Q4 

Let  

𝐼 = ∫ jk^6I*
(O*3

(
9 𝑑𝑥  

Let tan-1x=t 

⇒ . 

⇒ (
(O*3

𝑑𝑥 = 𝑑𝑡  

Also, when x=0, t=0 

and when x=1,  

𝑡 = V
#
  

Hence, 

 

𝐼 = ∫ 𝑡	𝑑𝑡 = (
/

Y
7
9 𝑡/|9

Y
7 = V3

'/
  

 

Q5 

Let  

𝐼 = ∫ hi

(Oh3i
𝑑𝑥(

9   

Let ex=t 
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⇒ ex dx=dt. 

when x=0, t=1 

and 

when x=1, t=e. 

Hence, 

 

𝐼 = ∫ (
(Oj3

h
( 𝑑𝑡 = 𝑡𝑎𝑛0(𝑡|(h  

 

= 𝑡𝑎𝑛0(𝑒 − V
#
  

 

Q6 

Let  

𝐼 = ∫ /*
(O*7

(
9 𝑑𝑥  

Let x2=t 

⇒ 2xdx=dt. 

when x=0, t=0 

and 

when x=1, t=1. 

Hence, 
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𝐼 = ∫ (
(Oj3

𝑑𝑡(
9   

= 𝑡𝑎𝑛0(𝑡|9(  

= V
#
  

 

Q7 

Let  

𝐼 = ∫ 𝑥𝑒*/𝑑𝑥(
9   

Let x2=t 

⇒ 2xdx=dt. 

Also, 

when x=0, t=0 

and 

when x=1, t=1. 

Hence, 

 

𝐼 = (
/ ∫ 𝑒j𝑑𝑡(

9   

= (
/
𝑒j|9(  

= (
/
(𝑒 − 1)  
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Q8 

Let  

𝐼 = ∫ h
I
i

*3
/
( 𝑑𝑥  

Let  
(
*
= 𝑡  

⇒ . 

⇒ 0(
*3
𝑑𝑥 = 𝑑𝑡  

when x=1, t=1 

and 

when x=2, . 

𝑡 = (
/
  

Hence, 

𝐼 = −∫ 𝑒j𝑑𝑡
I
3
(    

= −𝑒j|(
I
3   

= 𝑒 − √𝑒  

 

Q9 

Let  
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𝐼 = ∫ cd\*
'O#\]^*

Y
Z
9 𝑑𝑥  

Let 3+4sinx=t 

⇒ 4cosxdx=dt. 

when x=0, t=3 

and 

when, t=5. 

𝑥 = V
8
  

Hence, 

𝐼 = (
# ∫

(
j
𝑑𝑡,

'   

= (
#
𝑙𝑜𝑔h𝑡|',  

= (
#
(𝑙𝑜𝑔h5 − 𝑙𝑜𝑔h3)  

 

Q10 

Let  

𝐼 = ∫ \]^*
(Ocd\3*

𝑑𝑥
Y
3
9   

Let cos x=t 

⇒ -sin x dx=dt. 

when x=0, t=1 

and 
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when , t=0. 

𝑥 = V
/
  

Hence, 

𝐼 = −∫ (
(Oj3

9
( 𝑑𝑡   

= −𝑡𝑎𝑛0(𝑡|(9	  

= V
#
  

 

Q11 

Let  

𝐼 = ∫ (
hiOh6i

𝑑𝑥 = ∫ hi

(Oh3i
(
9

(
9 𝑑𝑥  

Let ex=t 

⇒ ex dx=dt. 

when x=0, t=1 

and 

when x=1, t=e. 

Hence, 

𝐼 = ∫ (
(Oj3

h
( 𝑑𝑡  

= 𝑡𝑎𝑛0(𝑡|(h  

= 𝑡𝑎𝑛0(𝑒 − V
#
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Q12 

Let  

𝐼 = ∫ (
*(�d�¢*)

I
2

h
I
¢

𝑑𝑥  

Let  

𝑙𝑜𝑔h𝑥 = 𝑡  

⇒ . 

⇒ (
*
𝑑𝑥 = 𝑑𝑡  

when , t=-1 

𝑥 = (
h
  

and 

when x=e, t=1. 

Hence, 

𝐼 = ∫ (
I
£2

(
0( 𝑑𝑡  

= '
/
𝑡
3
2b
0(

(
  

= '
/
(1 − 1)  

=0 

 

 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

Q13 

Let  

𝐼 = ∫ �jk^
6I*

(O*3
(
9 	𝑑𝑥  

Let tan-1x=t 

⇒ (
(O*3

𝑑𝑥 = 𝑑𝑡  

when x=0, t=0 

and 

when x=1,  

𝑡 = V
#
  

Hence, 

𝐼 = ∫ √𝑡	𝑑𝑡
Y
7
9   

= /
'
𝑡
2
3b
9

Y
7
  

= V
2
3

(/
  

 

Q14 

Let  

𝐼 = ∫ \]^*
√(Ocd\*

Y
3
9 𝑑𝑥  
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Let 1+cos x=t 

⇒ -sin x dx=dt. 

Also, when x=0, t=2 

and 

when 𝑥 = V
/
 , t=1 

Hence, 

𝐼 = −∫ (
√j

(
/ 𝑑𝑡  

= −2√𝑡¤/
(
  

=2(√2-1) 

 

Q15 

Let  

𝐼 = ∫ √𝑠𝑖𝑛𝑥𝑐𝑜𝑠,𝑥𝑑𝑥
Y
3
9   

Let sinx=t 

⇒ cos x dx=dt. 

Also, 

when x=0, t=0 

and 

when 	

𝑥 = V
/
 , t=1. 
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Consider cos5x=cos4x×cosx=(1-sin2x)2×cosx (Using sin2x+cos2x=1) 

Hence, 

𝐼 = ∫ √𝑥(1 − 𝑥/)/𝑑𝑥(
9   

= ∫ √𝑥𝑑𝑥 + ∫ 𝑥
¥
3𝑑𝑥 − 2∫ 𝑥

+
3𝑑𝑥(

9
(
9

(
9   

⇒ 𝐼 = /
'
𝑡
2
3b
(

9
+ /

((
𝑡
II
3 b
9

(
− #
:
𝑡
;
3b
9

(
  

= /
'
+ /

((
− #

:
  

= 8#
/'(

  

Q16 

Let  

𝐼 = ∫ \]^*cd\*
(O\]^7*

Y
3
9 𝑑𝑥  

Let sin2x=t 

⇒ 2sin x cos x=dt. 

Also, 

when x=0, t=0 

and 

when 𝑥 = V
/
 t=1. 

Hence, 

𝐼 = (
/ ∫

(
(Oj3

Y
3
9 𝑑𝑡  
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= (
/
𝑡𝑎𝑛0(𝑡|9(  

= V
J
  

 

Q17 

Let  

𝐼 = ∫ √𝑎/ − 𝑥/𝑑𝑥k
9   

Let x=a sin t 

⇒ a cos t dt=dx. 

Also, 

when x=0, t=0 

and 

when x=a, 𝑡 = V
/
 

Hence, 

𝐼 = ∫ √𝑎/ − 𝑎/𝑠𝑖𝑛/𝑡	𝑎𝑐𝑜𝑠𝑡	𝑑𝑡 = 𝑎/ ∫ 𝑐𝑜𝑠/𝑡𝑑𝑡
Y
3
9

Y
3
9   

𝑐𝑜𝑠/𝑡 = (Ocd\/j
/

		  

𝐼 = k3

/ ∫ (1 + 𝑐𝑜𝑠2𝑡)𝑑𝑡
Y
3
9   

= k3

/
C𝑡 + \]^/j

/
D	b

9

Y
3  

= Vk3

#
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Q18 

Let  

𝐼 = ∫ √2 − 𝑥/𝑑𝑥√/
9   

Consider,  

𝐼 = ∫ √𝑎/ − 𝑥/𝑑𝑥k
9   

Let x=a sin t 

⇒ a cos t dt=dx. 

Also, when x=0, t=0 

and when x=a, . 

𝑡 = V
/
  

Hence, 

𝐼 = ∫ √𝑎/𝑠𝑖𝑛/𝑡	𝑎𝑐𝑜𝑠𝑡	𝑑𝑡 = 𝑎/ ∫ 𝑐𝑜𝑠/𝑡𝑑𝑡
Y
3
9

Y
3
9   

Using , we get 

𝑐𝑜𝑠/𝑡 = (Ocd\/j
/

	  

𝐼 = k3

/ ∫ (1 + 𝑐𝑜𝑠2𝑡)𝑑𝑡
Y
3
9   

= k3

/
𝑡 + \]^/j

/
b
9

Y
3	  

= Vk3

#
  

Here  
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𝑎 = √2  

, hence  

𝐼 = V
/
  

 

Q19 

Let  

𝐼 = ∫ *7

√k30*3
k
9 𝑑𝑥  

Let x=a sin t 

⇒ a cos t dt=dx. 

Also, when x=0, t=0 

and when x=a, 𝑡 = V
/
 

Hence, 

𝐼 = ∫ k7\]^7j
√k30k3\]^3j

𝑎𝑐𝑜𝑠𝑡𝑑𝑡
Y
3
9   

= 𝑎# ∫ 𝑠𝑖𝑛#𝑡𝑑𝑡
Y
3
9   

Using, we get 

𝑠𝑖𝑛/𝑡 = (0cd\/j
/

	  

𝐼 = 𝑎# ∫ C(0cd\/j
/

	D
/Y

3
9 𝑑𝑡  

= k7

# ∫ (1 + 𝑐𝑜𝑠/2𝑡 − 2𝑐𝑜𝑠2𝑡)𝑑𝑡
Y
3
9   
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𝐼 = k7

#
(𝑡b

9

Y
3 − 𝑠𝑖𝑛2𝑡¦

9

Y
3

+ ∫ ((Ocd\#j
/

Y
3
9 )𝑑𝑡) C𝑈𝑠𝑖𝑛𝑔	𝑐𝑜𝑠/𝑡 = (Ocd\/j

/
D  

Hence, 

𝐼 = Vk7

J
+ k7

#
× j
/
b
9

Y
3 + k7

'/
𝑠𝑖𝑛4𝑡b

9

Y
3  = 'Vk7

(8
  

 

Q20 

Let  

𝐼 = ∫ *
√k3O*3

k
9 𝑑𝑥  

Let a2+x2=t2 

⇒ x dx=t dt. 

Also, when x=0, t=a 

and when x=a, . 

𝑡 = √2𝑎  

Hence, 

𝐼 = ∫ j
√j3

𝑑𝑡√/k
k   

= 𝑡|k√
/k  

=a(√2-1) 

 

Q21 
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Let  

𝐼 = ∫ 𝑥√2 − 𝑥𝑑𝑥/
9   

Using the property that , we get 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝐼 = ∫ (2 − 𝑥)√𝑥𝑑𝑥/
9   

= ∫ 2√𝑥𝑑𝑥 − ∫ 𝑥
2
3𝑑𝑥/

9
/
9   

= 2 × /
'
𝑥
2
3b
9

/
− /

,
𝑥
+
3b
9

/
  

Hence, 

𝐼 = 2√2 C#' −
#
,
D  

= (8
(, √2  

 

Q22 

Let  

𝐼 = ∫ 𝑠𝑖𝑛0(( /*
(O*3

(
9 )𝑑𝑥  

Let  

𝑓(𝑥) = 𝑠𝑖𝑛0( C /*
(O*3

D  

Let x=tanθ 

⇒ θ=tan-1x 
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⇒ 𝑓(𝑥) = 𝑠𝑖𝑛0( C /jk^ª
(Ojk^3ª

D  

= 𝑠𝑖𝑛0( C/jk^ª
\hc3ª

D  

=sin-1 (2sinθcosθ) 

=sin-1 (sin2θ) 

Hence f(x)=2θ 

=2tan-1x 

Hence  

𝐼 = 2 ∫ 1 × 𝑡𝑎𝑛0(𝑥𝑑𝑥(
9   

Using integration by parts, we get 

𝐼 = 2𝑥𝑡𝑎𝑛0(𝑥|9( − ∫
/*
(O*3

𝑑𝑥(
9  ---------(1) 

= V
/
− ∫ /*

(O*3
𝑑𝑥(

9   

Let  

𝐼҆¬ = ∫ /*
(O*3

(
9 𝑑𝑥  

Let 1+x2=t 

⇒ 2x dx=dt. 

Also, when x=0, t=1 

and when x=1, t=2 

Hence, 
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𝐼¬ = ∫ (
j
𝑑𝑡 = 𝑙𝑜𝑔h|𝑡|

/
( |(/ = 𝑙𝑜𝑔h2 − 𝑙𝑜𝑔h1 = 𝑙𝑜𝑔h2 –------------(2) 

Substituting value of (2) in (1), we get 

𝐼 = V
/
− 𝑙𝑜𝑔h2  

 

Q23 

Let  

𝐼 = ∫ √1 + 𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9   

Using , we get 

1 + 𝑐𝑜𝑠𝑥 = 2𝑐𝑜𝑠/ *
/
	  

𝐼 = √2∫ 𝑐𝑜𝑠 C*
/
D 	𝑑𝑥

Y
3
9   

= 2√2𝑠𝑖𝑛	 C*/D	b9

Y
3  =2 

 

Q24 

Let  

𝐼 = ∫ √1 + 𝑠𝑖𝑛𝑥	𝑑𝑥
Y
3
9   

Using  and  

𝑠𝑖𝑛/ *
/
+ 𝑐𝑜𝑠 *

/
= 1  

𝑠𝑖𝑛𝑥 = 2𝑠𝑖𝑛 *
/
𝑐𝑜𝑠 *

/
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𝐼 = ∫ ­q𝑠𝑖𝑛 C*
/
D + 𝑐𝑜𝑠 C*

/
Dr

/
	𝑑𝑥

Y
3
9   

= ∫ q𝑠𝑖𝑛 C*
/
D + 𝑐𝑜𝑠 C*

/
Dr 𝑑𝑥

Y
3
9   

= −2𝑐𝑜𝑠 C*
/
Db
9

Y
3 + 2si n C*

/
D¦
9

Y
3

  

=-(√2-2) +(√2) =2 

 

Q25 

Let  

𝐼 = ∫ (
k3cd\3*O~3\]^3*

Y
3
9 𝑑𝑥  

Dividing by cos2x in numerator and denominator, we get 

𝐼 = ∫ \hc3*
k3O~3jk^3*

𝑑𝑥
Y
3
9   

Let tan x=t 

⇒ sec2xdx=dt 

𝐼 = ∫ (
k3O~3j3

𝑑𝑡 = (
~3 ∫

(
¯3

°3
Oj3

𝑑𝑡
Y
3
9

Y
3
9   

Let  

𝑡 = k
~
𝑡𝑎𝑛𝜃 = 𝑡𝑎𝑛𝑥  
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𝐼 = (
²3 ∫

¯
°\hc

3ª
¯3

°3
O¯

3

°3
jk^3ª

𝑑
Y
3
9 𝜃  

= (
k~
𝜃  

= (
k~
𝑡𝑎𝑛0( C~

k
𝑡𝑎𝑛𝑥Db

9

Y
3  

= V
/k~

  

 

Q26 

Let  

𝐼 = ∫ (
(Ocd\3*

𝑑𝑥
Y
3
9   

Dividing by cos2x in numerator and denominator, we get 

𝐼 = ∫ \hc3*
\hc3*Ojk^3*

𝑑𝑥 = ∫ \hc3*
(O/jk^3*

𝑑𝑥
Y
3
9

Y
3
9   

Consider  

𝐼 = ∫ \hc3*
k3O~3jk^3*

𝑑𝑥
Y
3
9   

Let tan x=t 

⇒ sec2xdx=dt 

𝐼 = ∫ (
k3O~3j3

𝑑𝑡
Y
3
9   

= (
~3 ∫

(
¯3

°3
Oj3

𝑑𝑡
Y
3
9   
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Let  

𝑡 = k
~
𝑡𝑎𝑛𝜃  

=tan x 

𝐼 = (
~3 ∫

¯
°\hc

3ª
¯3

°3
O¯

3

°3
jk^3ª

𝑑
Y
3
9 𝜃  

= (
k~
𝜃 = (

k~
𝑡𝑎𝑛0( C~

k
𝑡𝑎𝑛𝑥Db

9

Y
3  

= V
/k~

  

Here, a=1 and b=√2 

Hence, 

𝐼 = V
/√/

  

 

Q27 

Let  

𝐼 = ∫ (
#Oecd\3*

𝑑𝑥
Y
3
9   

Dividing by cos2x in numerator and denominator, we get 

𝐼 = ∫ \hc3*
#\hc3*Oejk^3*

𝑑𝑥
Y
3
9   

= ∫ \hc3*
#O('jk^3*

𝑑𝑥
Y
3
9   

Consider  
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𝐼 = ∫ \hc3*
k3O~3jk^3*

𝑑𝑥
Y
3
9   

Let tan x=t 

⇒ sec2xdx=dt 

𝐼 = ∫ (
k3O~3j3

𝑑𝑡
Y
3
9   

= (
~3 ∫

(
¯3

°3
Oj3

𝑑𝑡
Y
3
9   

Let  

𝑡 = k
~
𝑡𝑎𝑛𝜃  

=tan x 

𝐼 = (
~3 ∫

¯
°\hc

3ª
¯3

°3
O¯

3

°3
jk^3ª

𝑑𝜃
Y
3
9   

= (
k~
𝜃  

= (
k~
𝑡𝑎𝑛0( C~

k
𝑡𝑎𝑛𝑥Db

9

Y
3  

= V
/k~

  

Here, a=2 and b=√13 

Hence, 

𝐼 = V
#√('

  

 

Q28 
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Let  

𝐼 = ∫ (
,O#\]^*

𝑑𝑥
Y
3
9   

𝑠𝑖𝑛𝑥 =
/jk^Ci3D

(Ojk^3(i3)
  

𝐼 = ∫ (

,O#
3£¯³Ci3D

I´£¯³3(i3)

𝑑𝑥
Y
3
9 	  

= ∫
\hc3Ci3D

,O,jk^3Ci3DOJjk^(
i
3)
𝑑𝑥

Y
3
9   

 

Let  

𝑡𝑎𝑛 C*
/
D = 𝑡  

(
/
𝑠𝑒𝑐/ C*

/
D 𝑑𝑥 = 𝑑𝑡  

when x=0, t=0 and when , t=1. 

𝑥 = V
/
  

Hence,  

𝐼 = ∫ /
,O,j3OJj

𝑑𝑡(
9   

= /
, ∫

(
j3Oy+jO

IZ
3+O

¥
3+
𝑑𝑡(

9   
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= /
, ∫

(

CjO7+D
3
O ¥
3+

𝑑𝑡(
9 	 	

Let  

𝑡 + #
,
= 𝑢  

⇒ dt=du. 

When t=0,  𝑢 = #
,
 and when t=1, 	𝑢 = e

,
  

𝐼 = /
, ∫

(
(m)3O ¥

3+
𝑑𝑢

¥
+
7
+

  

= /
,
× ,
'
𝑡𝑎𝑛0( C,*

'
Db7

+

¥
+  

= /
'
q𝑡𝑎𝑛0(3 − 𝑡𝑎𝑛0( C#

'
Dr  

= /
'
× 𝑡𝑎𝑛0( �

'072
,
�  

= /
'
𝑡𝑎𝑛0( C(

'
D  

�𝑈𝑠𝑖𝑛𝑔	𝑡𝑎𝑛0(𝑥 − 𝑡𝑎𝑛0(𝑦 = 𝑡𝑎𝑛0( C *0¶
(O*¶

D�  

 

Q29 

Let  

𝐼 = ∫ (
80cd\*

𝑑𝑥V
9   
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Using , we get 

𝑐𝑜𝑠𝑥 =
(0jk^3(i3)

(Ojk^3(i3)
  

𝐼 = ∫ (

80
I6£¯³3Ci3D

I´£¯³3(i3)

𝑑𝑥V
9   

= ∫
\hc3Ci3D

,O:jk^3(i3)
𝑑𝑥V

9 	  

Let  

𝑡𝑎𝑛 C*
/
D = 𝑡  

⇒ (
/
𝑠𝑒𝑐/ C*

/
D 𝑑𝑥 = 𝑑𝑡  

when x=0, t=0 and when x=π, t=∞. 

Hence,  

𝐼 = ∫ /
,O:j3

𝑑𝑡S
9   

= /
: ∫

(
j3O+;

𝑑𝑡S
9 	  

= /
:
× �:

,
𝑡𝑎 𝑛0( ��:

,
𝑥�	¦

9

S

  

⇒ 𝐼 = /
√',

CV
/
− 0D	  

= V
√',
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Q30 

Let  

𝐼 = ∫ (
,O#cd\*

𝑑𝑥V
9   

Using, we get 

𝑐𝑜𝑠𝑥 =
(0jk^3Ci3D

(Ojk^3(i3)
  

𝐼 = ∫ (

,O#×
I6£¯³3(i3)

I´£¯³3(i3)

V
9 𝑑𝑥  

= ∫
\hc3Ci3D

eOjk^3Ci3D
𝑑𝑥V

9  	

Let  

𝑡𝑎𝑛 C*
/
D = 𝑡  

⇒ (
/
𝑠𝑒𝑐/ C*

/
D 𝑑𝑥 = 𝑑𝑡  

when x=0, t=0 and when x=π, t=∞. 

Hence,  

𝐼 = ∫ /
eOj3

𝑑𝑡S
9   

= 2∫ (
eOj3

𝑑𝑡S
9   

= 2 × (
'
𝑡𝑎𝑛0( C*

'
D	b

9

S
  

⇒ 𝐼 = /
'
CV
/
− 0D = V

'
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Q31 

Let  

𝐼 = ∫ (
cd\*O/\]^*

𝑑𝑥
Y
3
9   

Using  

𝑠𝑖𝑛𝑥 =
/jk^Ci3D

(Ojk^3Ci3D
  

And 

𝑐𝑜𝑠𝑥 =
(0jk^3Ci3D

(Ojk^3(i3)
  

we get 

⇒ 𝐼 = ∫ (
I6£¯³3Ci3D

I´£¯³3(i3)
O/

3£¯³(i3)

I´£¯³3(i3)

𝑑𝑥
Y
3
9   

= ∫
\hc3(i3)

(0jk^3Ci3DO#jk^C
i
3D
𝑑𝑥

Y
3
9   

Let  

𝑡𝑎𝑛 C*
/
D = 𝑡  

⇒ (
/
𝑠𝑒𝑐/ C*

/
D 𝑑𝑥 = 𝑑𝑡  

when x=0, t=0 

and when , t=1. 

𝑥 = V
/
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Hence, 

𝐼 = ∫ /
(0j3O#j

𝑑𝑡(
9   

= −2∫ (
j30#jO#0,

𝑑𝑡(
9   

−2∫ (
(j0/)30,

𝑑𝑡(
9   

Let t-2=u 

⇒ dt=du. 

Also, when t=0, u=-2 

and when t=1, u=-1. 

⇒ 𝐼 = −2∫ (
m30,

𝑑𝑡0(
0/   

= −2 × (
/√,

𝑙𝑜𝑔h	b
*0√,
*O√,

	b	b
0/

0(
  

C𝑈𝑠𝑖𝑛𝑔	 ∫ (
*30k3

𝑑𝑥 = (
/k
𝑙𝑜𝑔h	b

*0k
*Ok

b	D  

Hence, 

𝐼 = − (
√,
(	𝑙𝑜𝑔hb

0(0√,
0(O√,

	b − 𝑙𝑜𝑔hb
0/0√,
0/O√,

b)	  

=	0(
√,
(	𝑙𝑜𝑔hb

√,O(
√,0(

b ×b √,0/
/O√,

b	)		  

C𝑈𝑠𝑖𝑛𝑔	𝑙𝑜𝑔h𝑎 − 𝑙𝑜𝑔h𝑏 = 𝑙𝑜𝑔h
k
~
D  

⇒ 𝐼 = 0(
√,
(𝑙𝑜𝑔hb

'0√,
'O√,

b)	  
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= 0/
√,
�𝑙𝑜𝑔h C

'0√,
/
D� (Using 𝑙𝑜𝑔h𝑎~ = 𝑏𝑙𝑜𝑔h𝑎) 

 

Q32 

Let  

𝐼 = ∫ (
'Ocd\*O/\]^*

𝑑𝑥V
9   

Using  

𝑠𝑖𝑛𝑥 =
/jk^Ci3D

(Ojk^3(i3)
  

𝑐𝑜𝑠𝑥 =
(0jk^3Ci3D

(Ojk^3Ci3D
	  

we get 

⇒ 𝐼 = ∫ (

'O
I6£¯³3Ci3D

I´£¯³3(i3)
O/

3£¯³(i3)

I´£¯³3(i3)

V
9 𝑑𝑥  

= ∫
\hc3(i3)

#O/jk^3Ci3DO#jk^(
i
3)
𝑑𝑥V

9   

Let  

𝑡𝑎𝑛 C*
/
D = 𝑡  

⇒ (
/
𝑠𝑒𝑐/ C*

/
D 𝑑𝑥 = 𝑑𝑡  

when x=0, t=0 
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and when 	

𝑥 = 𝜋, t=∞. 

Hence, 

𝐼 = ∫ (
(jO()3O(

𝑑𝑡S
9   

Let t+1=u 

⇒ dt=du. 

Also, when t=0, u=1 

and when t=∞, u=∞. 

𝐼 = ∫ (
m3O(

𝑑𝑡S
(   

= 𝑡𝑎𝑛0(𝑢|(S  

= V
/
− V

#
  

= V
#
  

 

Q33 

Let  

𝐼 = ∫ jk^2*
(Ocd\/*

𝑑𝑥
Y
7
9   

Using 1+cos2x=2cos2x, we get 

𝐼 = (
/ ∫ 𝑡𝑎𝑛'𝑥𝑠𝑒𝑐/𝑥𝑑𝑥

Y
7
9   

Let tan x=t 
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⇒ sec2xdx=dt. 

when x=0, t=0 

and when , t=1. 

𝑥 = V
#
  

 = (
/∫ 𝑡'	𝑑𝑡 = j7

J
b(

9 9

(
 = (

J
  

 

Q34 

Let  

𝐼 = ∫ \]^*cd\*
cd\3*O'cd\*O/

Y
3
9 𝑑𝑥  

Let cos x=t 

⇒ -sin x dx=dt. 

Also, when x=0, t=1 

and when , t=0. 

𝑥 = V
/
  

Hence, 

𝐼 = −∫ j
j3O'jO/

𝑑𝑡9
(   

= −∫ /(jO()0(jO/)
(jO()(jO/)

𝑑𝑡9
(   

= −∫ /
jO/

𝑑𝑡 + ∫ (
(jO()

𝑑𝑡9
(

9
(   
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⇒ 𝐼 = −2𝑙𝑜𝑔h(𝑡 + 2)⌊		(
9 + 𝑙𝑜𝑔h(𝑡 + 1)⌊	(

9				  

= −2𝑙𝑜𝑔h2 + 2𝑙𝑜𝑔h3 − 𝑙𝑜𝑔h2  

 

Hence   

𝐼 = 𝑙𝑜𝑔h9 − 𝑙𝑜𝑔h8  

(𝑈𝑠𝑖𝑛𝑔	𝑏𝑙𝑜𝑔h𝑎 = 𝑙𝑜𝑔h𝑎~	𝑎𝑛𝑑	𝑙𝑜𝑔h𝑎 + 𝑙𝑜𝑔h𝑏 = 𝑙𝑜𝑔h𝑎𝑏)  

 

Q35 

Let  

𝐼 = ∫ \]^/*
\]^7*Ocd\7*

𝑑𝑥
Y
3
9   

Using sin 2x =2 sin x cos x, we get 

𝐼 = ∫ /\]^*cd\*
cd\7*(jk^7*O()

𝑑𝑥
Y
3
9   

= 2∫ jk^*\hc3*
(jk^7*O()

𝑑𝑥
Y
3
9   

Let tan x=t 

⇒ sec2xdx=dt. 

Also, when x=0, t=0 

and when , t=∞, 𝑥 = V
/
  

Hence,  

2∫ j
(j7O()

S
9 𝑑𝑡  
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Let x2=t 

⇒ 2xdx=dt. 

Also, when x=0, t=0 

and when x=∞, t=∞. 

Hence,  

𝐼 = ∫ (
(Oj3

𝑑𝑡S
9   

= 𝑡𝑎𝑛0(𝑡|9S  

= V
/
  

 

Q36 

Let  

𝐼 = ∫ √(Ocd\*
((0cd\*)+3

𝑑𝑥
Y
3
Y
2

  

Using  

1 + 𝑐𝑜𝑠𝑥 = 2𝑐𝑜𝑠𝑥/ C*
/
D  

1 − 𝑐𝑜𝑠𝑥 = 2𝑠𝑖𝑛/ C*
/
D  

we get 

𝐼 = ∫
√/cd\Ci3D

#√/q\]^Ci3Dr
+ 𝑑𝑥

Y
3
Y
2
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= (
# ∫ 𝑐𝑜𝑡 C*

/
D 𝑐𝑜𝑠𝑒𝑐# C*

/
D 𝑑𝑥

Y
3
Y
2

  

Let  

𝑐𝑜𝑡 C*
/
D = 𝑡  

⇒ −(
/
𝑐𝑜𝑠𝑒𝑐/ C*

/
D 𝑑𝑥 = 𝑑𝑡  

Also, when , 𝑥 = V
'
	𝑡 = √3 

and when , t=1, 𝑥 = V
/
 

Hence, 

𝐼 = − (
/ ∫ 𝑡(1 + 𝑡/)𝑑𝑡(

√' 	  

= −(
/
j3

/
b
√'

(
− (
/
j7

#
b
√'

(
  

= (
/
+ 1 = '

/
  

 

Q37 

Let  

𝐼 = ∫ (𝑐𝑜𝑠0(𝑥)/𝑑𝑥(
9   

Let x=cost ⇒ dx=-sin t dt. 

Also, when x=0, 𝑡 = V
/
 

and when x=1, t=0. 
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Hence,  

𝐼 = −∫ 𝑡/𝑠𝑖𝑛𝑡	𝑑𝑡9
Y
3

  

Using integration by parts, we get 

𝐼= −(𝑡/ × −𝑐𝑜𝑠𝑡|Y
3

9 + 2∫ 𝑡𝑐𝑜𝑠𝑡	𝑑𝑡)9
Y
3

			  

= −(0 − 0 + 2𝑡 × 𝑠𝑖𝑛𝑡|Y
3

9 − 2∫ 𝑠𝑖𝑛𝑡	𝑑𝑡	)	9
Y
3

  

= −q−𝜋 + 2𝑐𝑜𝑠𝑡	|Y
3

9r  

Hence, I=π-2 

 

Q38 

Let  

𝐼 = ∫ 𝑥(𝑡𝑎𝑛0(𝑥)/𝑑𝑥(
9   

Using integration by parts, we get 

𝐼 = fjk^6I*g3*3

/
¸
9

(

− ∫ /jk^6I*
(O*3

(
9 × *3

/
𝑑𝑥  

= V3

'/
− 0 − ∫ jk^6I*

(O*3
× (1 + 𝑥/ − 1)𝑑𝑥(

9   

= V3

'/
− ∫ 𝑡𝑎𝑛0(𝑥𝑑𝑥 + ∫ jk^6I*

(O*3
𝑑𝑥(

9
(
9   

Let tan-1x=t 

⇒ . 
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(
(O*3

𝑑𝑥 = 𝑑𝑡  

When x=0, t=0 and when x=1, . 

𝑡 = V
#
  

Hence 

𝐼 = V3

'/
− 𝑡𝑎𝑛0(𝑥 × 𝑥	|9( + ∫

*
(O*3

𝑑𝑥 + ∫ 𝑡𝑑𝑡
Y
7
9

(
9   

= V3

'/
− V

#
+ j3

/
b
9

Y
7 + ∫ *

(O*3
𝑑𝑥(

9   

Let 1+x2=y 

⇒ 2xdx=dy. 

Also, when x=0, y=1 

and when x=1, y=2. 

𝐼 = V3

(8
− V

#
+ (

/ ∫
(
¶
𝑑𝑦/

( 	  

= V
#
CV
#
− 1D + (

/
𝑙𝑜𝑔h𝑦|(/  

= V
#
CV
#
− 1D + (

/
𝑙𝑜𝑔h2  

 

Q39 

Let  

𝐼 = ∫ 𝑠𝑖𝑛0(√𝑥	𝑑𝑥(
9   

Let √x=t 
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⇒ (
/√*

𝑑𝑥 = 𝑑𝑡  

or 

dx=2tdt. 

When, x=0, t=0 

and when x=1, t=1. 

Hence, 

𝐼 = 2 ∫ 𝑡𝑠𝑖𝑛0(𝑡	𝑑𝑡(
9   

Using integration by parts, we get 

𝐼 = 2(𝑠𝑖𝑛0(𝑡 × j3

/
|9( − ∫

(
√(0j3

× j3

/
𝑑𝑡)		(

9   

= V
/
− ∫ j3

√(0j3
𝑑𝑡(

9   

Let t=sin y 

⇒ dt=cos y dy. 

When t=0, y=0, when t=1, 𝑦 = V
/
  

𝐼 = V
/
− ∫ 𝑠𝑖𝑛/𝑦𝑑𝑦

Y
3
9  ….. (1) 

Using 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

 𝐼 = V
/
− ∫ 𝑐𝑜𝑠/𝑦𝑑𝑦

Y
3
9 …..(2) 
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Adding (1) and (2), we get 

2𝐼 = 𝜋 − ∫ 𝑑𝑦
Y
3
9   

= 𝜋 − V
/
  

Hence, 

𝐼 = V
#
  

 

Q40 

Let  

𝐼 = ∫ 𝑠𝑖𝑛0(k
9 � *

kO*
𝑑𝑥  

Let x=a tan2y 

⇒ dx=2a tan y sec2y dy. 

Also, when x=0, y=0 

and when x=a,  

𝑦 = V
#
  

Hence  

𝐼 = ∫ 𝑠𝑖𝑛0( �� kjk^3¶
kOkjk^3¶

� 2𝑎	𝑡𝑎𝑛	𝑦	𝑠𝑒𝑐/	𝑦	𝑑𝑦 =
Y
7
9

2𝑎 ∫ 𝑦	𝑡𝑎𝑛	𝑦	𝑠𝑒𝑐/𝑦𝑑𝑦
Y
7
9   

Using integration by parts, we get 
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𝐼 = 2𝑎(	𝑦 ∫ 𝑡𝑎𝑛𝑦𝑠𝑒𝑐/𝑦𝑑𝑦 − ∫ (∫ 𝑡𝑎𝑛𝑦𝑠𝑒𝑐/𝑦𝑑𝑦)𝑑𝑦)	
Y
7
9

Y
7
9   

Let tan y=t 

⇒ sec2ydy=dt. 

Also, when y=0, t=0 

and when y = V
#
, t=1. 

Also, y=tan-1t 

⇒ 𝑑𝑦 = =j
(Oj3

  

𝐼 = 2𝑎	(𝑡𝑎𝑛0( ∫ 	𝑡𝑑𝑡	|9( − ∫ 	(∫ 	𝑡𝑑𝑡	)	 =j(Oj3
(
9 	)		  

= 2𝑎 qjk^
6Ij×j3

/
	b
9

(
r − 2𝑎 ∫ j3

/
(
9 	 =j

(Oj3
  

= kV
#
− 𝑎 ∫ j3

(Oj3
𝑑𝑡(

9   

Let  

𝐼¬ = ∫ j3

(Oj3
𝑑𝑡(

9   

= ∫ (Oj30(
(Oj3

𝑑𝑡(
9   

= ∫ 𝑑𝑡 − ∫ (
(Oj3

𝑑𝑡(
9

(
9 	  

= 𝑡|9( − 𝑡𝑎𝑛0(|9(  

Hence  

𝐼¬ = 1 − V
#
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Substituting value of I’ in I, we get 

𝐼 = kV
#
− 𝑎 C1 − V

#
D  

= 𝑎 CV
#
− 1D  

 

Q41 

Let  

𝐼 = ∫ (
(O√*

𝑑𝑥e
9   

Let √x=u 

⇒ (
/√*

𝑑𝑥 = 𝑑𝑢  

 or dx=2udu. 

= (
/m
𝑑𝑥  

Also, when x=0, u=0 and x=9, u=3. 

Hence, 

𝐼 = ∫ /m
(Om

𝑑𝑢'
9   

= 2C∫ 	'9
mO(0(
(Om

𝑑𝑢D  

= 2(∫ 𝑑𝑢 − ∫ 	 (
(Om

𝑑𝑢)			'
9

'
9   

𝐼 = 2𝑢|9' − 𝑙𝑜𝑔h(1+𝑢)|9'  

= 6 − 2𝑙𝑜𝑔h4  
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= 6 − 4𝑙𝑜𝑔h2  

(𝑈𝑠𝑖𝑛𝑔	𝑙𝑜𝑔h𝑎~ = 𝑏	𝑙𝑜𝑔h𝑎)  

 

Q42 

Let  

𝐼 = ∫ 𝑥'√1 + 3𝑥#𝑑𝑥(
9   

Let 1+3x4=t 

⇒ 12x3dx=dt. 

Also, when x=0, t=1 and when x=1, t=4. 

𝐼 = (
(/ ∫ √𝑡	𝑑𝑡#

(   

= (
(/
× /
'
𝑡
2
3b
(

#
	 = :

(J
  

 

Q43 

Let  

𝐼 = ∫ (0*3

((O*3)3
𝑑𝑥(

9   

Let  

𝐼¬ = ∫ (
((O*3)3

𝑑𝑥(
9   

Let x=tan t 

⇒ dx=sec2tdt. 
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Also, when x=0, t=0 and when x=1, 𝑡 = V
#
 

Hence,  

𝐼¬ = ∫ \hc3j
((Ojk^3j)3

𝑑𝑡
Y
7
9   

= ∫ 𝑐𝑜𝑠/𝑡𝑑𝑡
Y
7
9   

Using , we get 

𝑐𝑜𝑠/𝑡 = (Ocd\/j
/

  

𝐼¬ = ∫ C(Ocd\/j
/

D 𝑑𝑡
Y
7
9   

= j
/
b
9

Y
7 + \]^/j

#
b
9

Y
7   

= VO/
J

  

Let  

𝐼¬¬ = ∫ *3

((O*3)3
𝑑𝑥(

9   

= ∫ 𝑥 × *
((O*3)3

𝑑𝑥(
9   

= 𝑥 ∫ *
((O*3)3

𝑑𝑥 − ∫ 	(∫ *
((O*3)3

𝑑𝑥)	𝑑𝑥	(
9

(
9   

Let 1+x2=t ⇒ 2xdx=dt. 

When x=0, t=1 and when x=1, t=2. 

𝐼¬¬ = √𝑡 − 1 × (
/ ∫

(
j3
𝑑𝑡 − ∫

CI3 ∫
I
£3
=jD=j

/√j0(
/
(

/
(   
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= −√j0(
/
× (

j
b
(

/
+ ∫ =j

#j√j0(
/
(   

= −(
#
+ ∫ =j

#j√j0(
/
(   

Substituting t=1+x2 

⇒ 2xdx=dt. 

When t=1, x=0 and when t=2, x=1. 

𝐼¬¬ = − (
#
+ ∫ /*=*

#*((O*3)
(
9   

= −(
#
+ (

#
𝑡𝑎𝑛0(𝑥|9(	  

= V0/
J

  

Hence, 

𝐼 = VO/
J
− V0/

J
 = (

/
  

 

Q44 

Let  

𝐼 = ∫ (
(*0()√*30(

𝑑𝑥/
(   

Let x=sect 

⇒ dx=sec t tan t dt. 

Also, 

when x=1, t=0 and when x=2, 𝑡 = V
'
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Hence, 

𝐼 = ∫ \hcjjk^j
(\hcjO()√\hc3j0(

𝑑𝑡
Y
2
9   

= ∫ \hcj
(\hcjO()

Y
2
9 𝑑𝑡  

= ∫ (
((Ocd\j)

𝑑𝑡
Y
2
9   

Using  

1 + 𝑐𝑜𝑠𝑡 = 2𝑐𝑜𝑠/(j
/
)  

we get 

𝐼 = (
/ ∫ 𝑠𝑒𝑐/ Cj

/
D 𝑑𝑡

Y
2
9   

= 𝑡𝑎𝑛 j
/
b
9

Y
2   

= (
√'

  

 

Q 45 

Let  

𝐼 = ∫ f√𝑡𝑎𝑛𝑥 + √𝑐𝑜𝑠𝑡𝑥g𝑑𝑥 = ∫ \]^*Ocd\*
√\]^*cd\*

𝑑𝑥
Y
3
9

Y
3
9   

Let sin x- cos x=t 

⇒ (cos x + sin x)dx=dt. 

When x=0, t=-1 and , t=1, 𝑥 = V
/
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Also, t2=(sin x – cos x)2 

=sin2x+cos2x-2sinxcosx 

=1-2sinxcosx 

or 

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 = (0j3

/
  

Hence  

𝐼 = √2	∫ (
√(0j3

𝑑𝑡(
0(   

Let t=sin y 

⇒ dt=cos y dy. 

Also, when t=-1,  

𝑦 = −V
/
  

and when t=1, . 

𝑦 = V
/
  

𝐼 = √2∫ cd\¶
p(0\]^3¶

𝑑𝑦
Y
3
0Y3

  

= √2∫ 𝑑𝑦 = 𝜋√2
Y
3
0Y3

  

 

Q46 

Let  
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𝐼 = ∫ /0*
√,*080*3

'
/ 𝑑𝑥  

Let, 

2 − 𝑥 = k=
=*
(5𝑥 − 6 − 𝑥/) + 𝑏  

=-2ax+5a+b 

Hence -2a=-1 and 5a+b=2. 

Solving these equations, 

we get  and . 

𝑎 = (
/
  

𝑏 = −(
/
  

We get, 

𝐼 = (
/ ∫

0/*O,
√,*080*3

𝑑𝑥 − (
/ ∫

(
√,*080*3

𝑑𝑥'
/

'
/   

Let  

𝐼¬ = ∫ 0/*O,
√,*080*3

𝑑𝑥'
/   

Let 5x-6-x2=t 

⇒ (5-2x) dx=dt. 

When x=2, t=0 and when x=3, y=0. 

Hence  

𝐼¬ = ∫ (
√j
𝑑𝑡 = 09

9   
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(	𝑆𝑖𝑛𝑐𝑒 ∫ 𝑓(𝑥)𝑑𝑥 = 0	)	k
k   

Let, 

𝐼¬¬ = ∫ (
√,*080*3

𝑑𝑥'
/   

= ∫ (

�I
70C*0

+
3D
3

'
/   

= 𝑠𝑖𝑛0( �
*0+3
I
3
�  

= 𝑠𝑖𝑛0((2𝑥 − 5)|/'  

=π 

Hence, 

𝐼 = (
/
× 0 − (

/
× 𝜋  

= −V
/
  

 

Q47 

Let  

𝐼 = ∫ cd\*

qcd\Ci3DO\]^C
i
3Dr

2 𝑑𝑥
Y
3
Y
7

  

𝑐𝑜𝑠𝑥 = 𝑐𝑜𝑠/ C*
/
D − 𝑠𝑖𝑛/(*

/
)  

𝐼 = ∫
cd\Ci3D0\]^C

i
3D

qcd\Ci3DO\]^C
i
3Dr

3 𝑑𝑥
Y
3
Y
7
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Let  

𝑐𝑜𝑠 C*
/
D + 𝑠𝑖𝑛 C*

/
D = 𝑡  

⇒ (
/
q𝑐𝑜𝑠 C*

/
D − 𝑠𝑖𝑛 C*

/
Dr 𝑑𝑥 = 𝑑𝑡  

Also, when , 𝑥 = V
#
 

𝑡 = 𝑐𝑜𝑠 CV
J
D + 𝑠𝑖𝑛 CV

J
D = 𝑎(𝑙𝑒𝑡)  

and when , 𝑡 = √2, 𝑥 = V
/
 

𝐼 = ∫ /
j3
𝑑𝑡√/

k   

= −2× (
j
b
k

√/
  

= /
cd\CYyDO\]^C

Y
yD
− √2  

 

Q48 

Let  

𝐼 = ∫ 𝑥/𝑠𝑖𝑛(𝑥')𝑑𝑥CY3D
I
2

9   

Let x3=t 

⇒ 3x2=dt. 

Also, when x=0, t=0 and when , 𝑡 = V
/
, 𝑥 = CV

/
D
I
2 
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Hence,  

𝐼 = (
' ∫ 𝑠𝑖𝑛(𝑡)𝑑𝑡

Y
3
9   

= 0(
'
𝑐𝑜𝑠𝑡b

9

Y
3   

= −(
'
(0 − 1) = (

'
  

 

Q49 

Let  

𝐼 = ∫ (
*((O�d�¢*)3

𝑑𝑥/
(   

Let  

1 + 𝑙𝑜𝑔h𝑥 = 𝑡  

⇒ (
*
𝑑𝑥 = 𝑑𝑡  

Also, when x=1, t=1 and when x=2,  

𝑡 = 1 + 𝑙𝑜𝑔h2  

Hence  

𝐼 = ∫ (
j/
𝑑𝑡(O�d�_h/

(   

= −(
j
b
										(

(O�d�¢/
  

= 1 − (
(O�d�¢/
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= �d�¢/
(O�d�¢/

  

 

Q50 

Let  

𝐼 = ∫ cd\hc*cdj*
(Ocd\hc3*

Y
3
Y
Z

𝑑𝑥 = ∫ cd\*
(O\]^3*

Y
3
Y
Z

𝑑𝑥  

Let sinx=t 

⇒ cos x dx=dt. 

Also, when , 𝑡 = (
/
, 𝑥 = V

8
 

and when , t=1, 𝑥 = V
/
 

𝐼 = ∫ (
(Oj3

(
I
3

𝑑𝑡  

= 𝑡𝑎𝑛0(𝑡|I
3

(  

= 𝑡𝑎𝑛0(1 − 𝑡𝑎𝑛0( C(
/
D  

= 𝑡𝑎𝑛0( �
(0I3
(OI3
�  

= 𝑡𝑎𝑛0( C(
'
D  

(Using ) 

𝑡𝑎𝑛0(𝑎 − 𝑡𝑎𝑛0(𝑏 = 𝑡𝑎𝑛0( C k0~
(Ok~

D  
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Exercise 16 C 

Q1 

 

𝑦 = (
/ ∫

/cd\*
\]^*Ocd\*

𝑑𝑥
Y
3
9   

= (
/ ∫

cd\*Ocd\*0\]^	*O\]^	*
\]^	*Ocd\	*

𝑑𝑥
Y
3
9   

= (
/ ∫ 1 + cd\	*0\]^	*

\]^	*Ocd\	*
𝑑𝑥

Y
3
9   

= (
/
	q	(𝑥)9

Y
3 + ∫ 	

Y
3
9

cd\	*0\]^	*
\]^	*Ocd\	*

𝑑𝑥r  

Let, sin x + cos x = t 

⇒ (cos x – sin x) dx = dt 

At x = 0, t = 1 

At x = π/2, t = 1 

𝑦 = (
/
CV
/
+ ∫ 	((

(
j
𝑑𝑡	D	  

𝑦 = (
/
(V
/
+ (𝐼𝑛𝑡)((  

𝑦 = V
#
  

 

Q2 

 𝑦 = ∫ √\]^*
(√\]^	*O√cd\*)

𝑑𝑥V//
9 …(1) 
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Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
�\]^(Y30*)

	(�\]^CY30*DO�cd\C
Y
30D*	)	

V//
9 𝑑𝑥  

𝑦 = ∫ √cd\	*
f√cd\	*O√\]^*g

𝑑𝑥V//
9  …(2) 

Adding eq.(1) and eq.(2) 

2𝑦 = »
√𝑠𝑖𝑛	𝑥

f√𝑠𝑖𝑛	𝑥 + √𝑐𝑜𝑠	𝑥g
𝑑𝑥 + »

√𝑐𝑜𝑠	𝑥
(√𝑐𝑜𝑠	𝑥 + √𝑠𝑖𝑛	𝑥)

𝑑𝑥
V//

9

V//

9
 

= ∫ √\]^	*O√cd\	*
(√\]^*O√cd\	*)

𝑑𝑥V//
9   

= ∫ 1𝑑𝑥V//
9   

= (𝑥)∩
Y
3   

𝑦 = V
#
  

 

Q3A 

 𝑦 = ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥V//
9  …(1) 

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   
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𝑦 = ∫
\]^2CY30*D

\]^2CY30*DOcd\
2CY30*D

𝑑𝑥V//
9   

 𝑦 = ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥V//
9  …(2) 

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥 + ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥V//
9

V//
9   

= ∫ \]^2*Ocd\2*
\]^2*Ocd\2*

𝑑𝑥V//
9   

= ∫ 1𝑑𝑥V//
9   

2𝑦 = (𝑥)∩
Y
3   

𝑦 = V
#
  

 

Q3B 

 

 𝑦 = ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥V//
9 …(1) 

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\2CY30*D

\]^2CY30*DOcd\
2CY30*D

𝑑𝑥V//
9   …(2) 
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𝑦 = ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥 + ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ cd\2*O\]^2*
\]^2*Ocd\2*

𝑑𝑥V//
9   

2𝑦 = ∫ 1𝑑𝑥V//
9   

2𝑦 = (𝑥)∩
Y
3   

𝑦 = V
#
  

 

Q4A 

 

 𝑦 = ∫ \]^;*
\]^;*Ocd\;*

𝑑𝑥V//
9  …(1) 

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^;(Y30*)

\]^;CY30*DOcd\
;CY30*D

𝑑𝑥V//
9   

𝑦 = ∫ cd\;*
\]^;*Ocd\;*

𝑑𝑥V//
9  …(2) 

Adding eq.(1) and eq.(2) 
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2𝑦 = ∫ \]^;*
\]^;*Ocd\;*

𝑑𝑥 + ∫ cd\;*
\]^;*Ocd\;*

𝑑𝑥V//
9

V//
9 	 Type	equation	here. 

2𝑦 = ∫ \]^;*Ocd\;*
\]^;*Ocd\;*

𝑑𝑥V//
9   

2𝑦 = ∫ 1𝑑𝑥V//
9   

2𝑦 = (𝑥)∩
Y
3   

𝑦 = V
#
  

 

Q4B 

 𝑦 = ∫ cd\7*
\]^7*Ocd\7*

𝑑𝑥V//
9 …(1) 

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\7CY70*D

\]^7CY30*DOcd\
7CY30*D

𝑑𝑥V//
9   

𝑦 = ∫ \]^7*
\]^7*Ocd\7*

𝑑𝑥V//
9  …(2) 

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\7*
\]^7*Ocd\7*

𝑑𝑥 + ∫ \]^7*
\]^7*Ocd\7*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ cd\7*O\]^7*
\]^7*Ocd\7*

𝑑𝑥V//
9   

2𝑦 = ∫ 1𝑑𝑥V//
9   
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2𝑦 = (𝑥)∩
Y
3   

𝑦 = V
#
  

 

Q5 

𝑦 = ∫ ½��7 *	
���7 *O½��7 *

𝑑𝑥 ………(1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\7CY30*D

\]^7CY30*DOcd\
7CY30*D

𝑑𝑥V//
9    

𝑦 = ∫ \]^7*
\]^7Ocd\7*

𝑑𝑥 …… (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\7*
\]^7*Ocd\7*

𝑑𝑥 + ∫ \]^7*
\]^7*Ocd\7*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ cd\7*O\]^7*
\]^7*Ocd\7*

𝑑𝑥V//
9   

2𝑦 = ∫ 1𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
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Q6 

 𝑦 = ∫ cd\
I
7*

\]^
I
7*Ocd\

I
7*
𝑑𝑥 …… . . (1)V//

9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\

I
7CY30*D

\]^
I
7CY30*DOcd\

I
7CY30*D

𝑑𝑥V//
9   

𝑦 = ∫ \]^
I
7*

\]^
I
7*Ocd\

I
7
𝑑𝑥 ………(2)V//

9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\
I
7*

\]^
I
7*Ocd\

I
7*
𝑑𝑥 + ∫ \]^

I
7*

\]^
I
7*Ocd\

I
7
𝑑𝑥V//

9
V//
9   

2𝑦 = ∫ cd\
I
7*O\]^

I
7*

\]^
I
7*Ocd\

I
7*
𝑑𝑥V//

9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3

  

𝑦 = V
#
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Q7 

𝑦 = ∫ \]^
2
3*

\]^
2
3*Ocd\

2
3*
𝑑𝑥 ………(1)V//

9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^

2
3CY30*D

\]^
2
3CY30*DOcd\

2
3CY30*D

𝑑𝑥V//
9   

𝑦 = ∫ cd\
2
3*

\]^
2
3*Ocd\

2
3*
𝑑𝑥 ………(2)V//

9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ \]^
2
3*

\]^
2
3*Ocd\

2
3*
𝑑𝑥 + ∫ cd\

2
3*

\]^
2
3*Ocd\

2
3*

V//
9

V//
9 𝑑𝑥  

2𝑦 = ∫ \]^
2
3*Ocd\

2
3*

\]^
2
3*Ocd\

2
3*

V//
9 𝑑𝑥  

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q8 

𝑦 = ∫ \]^³*
\]^³*Ocd\³*

𝑑𝑥 …… . (1)V//
9   
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Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^³CY30*D

\]^³CY30*DOcd\
³CY30*D

𝑑𝑥V//
9   

 𝑦 = ∫ cd\³*
\]^³*Ocd\³*

𝑑𝑥 …… . . (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ \]^³*
\]^³*Ocd\³*

𝑑𝑥 + ∫ cd\³*
\]^³*Ocd\³*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^³*Ocd\³*
\]^³*Ocd\³*

𝑑𝑥V//
9   

2𝑦 = ∫ 1𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q9 

𝑦 = ∫
� ¿À³i
ÁÂ¿ii

� ¿À³i
ÁÂ¿iiO�

ÁÂ¿i
¿À³i

𝑑𝑥
Y
3
9   

𝑦 = ∫ \]^*
\]^*Ocd\*

𝑑𝑥 ………(1)
Y
3
9   

Use King theorem of definite integral 
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∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^CY30*D

\]^CY30*DOcd\C
Y
30*D

𝑑𝑥
Y
3
9   

𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 …… (2)
Y
3
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ \]^*
\]^*Ocd\*

𝑑𝑥 + ∫ cd\*
\]^*Ocd\*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^*Ocd\*
\]^*Ocd\*

V//
9 𝑑𝑥  

2𝑦 = ∫ 1𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q10 

𝑦 = ∫
�ÁÂ¿i¿À³i

�¿À³i
ÁÂ¿iO�

ÁÂ¿i
¿À³i

𝑑𝑥V//
9   

𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 …… . (1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   
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𝑦 = ∫
cd\CY30*D

\]^CY30*DOcd\C
Y
30*D

𝑑𝑥V//
9 	  

 𝑦 = ∫ \]^*
\]^*Ocd\*

𝑑𝑥 …… . (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 + ∫ \]^*
\]^*Ocd\*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^*Ocd\*
\]^*Ocd\*

𝑑𝑥V//
9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q11 

𝑦 = ∫ (

(O¿À³iÁÂ¿i

𝑑𝑥
Y
3
9   

𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 ……… . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\CY30*D

\]^CY30*DOcd\C
Y
30*D

𝑑𝑥V//
9   
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𝑦 − ∫ \]^*
\]^*Ocd\*

𝑑𝑥 ………(2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 + ∫ \]^*
\]^*Ocd\*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^*Ocd\*
\]^*Ocd\*

V//
9 𝑑𝑥  

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q12 

𝑦 = ∫ (
(OÁÂ¿i¿À³i

𝑑𝑥
Y
3
9   

𝑦 = ∫ \]^*
\]^*Ocd\*

𝑑𝑥 …… . . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^CY30*D

\]^CY30*DOcd\C
Y
30*D

𝑑𝑥V//
9   

 𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 …… (2)V//
9   

Adding eq.(1) and eq.(2) 
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2𝑦 = ∫ \]^*
\]^*Ocd\*

𝑑𝑥 + ∫ cd\*
\]^*Ocd\*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^*Ocd\*
\]^*Ocd\*

V//
9 𝑑𝑥  

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q13 

𝑦 = ∫ (

(O¿À³
2i

ÁÂ¿2i

𝑑𝑥
Y
3
9   

𝑦 = ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥 …… . . (1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\2CY30*D

\]^2CY30*DOcd\
2CY30*D

𝑑𝑥V//
9   

𝑦 = ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥 …… (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥 + ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ cd\2*O\]^2*
\]^2*Ocd\2*

𝑑𝑥V//
9   
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2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q14 

𝑦 = ∫ (

(OÁÂ¿
2i

¿À³2i

𝑑𝑥
Y
3
9   

 𝑦 = ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥 …… (1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^2CY30*D

\]^2CY30*DOcd\
2CY30*D

𝑑𝑥V//
9   

 𝑦 = ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥 …… . . (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ \]^2*
\]^2*Ocd\2*

𝑑𝑥 + ∫ cd\2*
\]^2*Ocd\2*

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^2*Ocd\2*
\]^2*Ocd\2*

𝑑𝑥V//
9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   
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𝑦 = V
#
  

 

Q15 

𝑦 = ∫ (

(O�¿À³iÁÂ¿i

𝑑𝑥
Y
3
9   

 𝑦 = ∫ √cd\*
(√\]^*O√cd\*)

𝑑𝑥 …… . . (1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
�cd\CY30*D

(�\]^CY30*DO�cd\C
Y
30*D

𝑑𝑥V//
9   

𝑦 = ∫ √\]^*
(√cd\*O√\]^*)

𝑑𝑥 …… (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √cd\*
(√\]^*O√cd\*)

𝑑𝑥 + ∫ √\]^*
(√cd\*O√\]^*)

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ √\]^*O√cd\*
(√\]^*O√cd\*)

𝑑𝑥	V//
9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
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Q16 

𝑦 = ∫
�ÁÂ¿i¿À³i

(O�ÁÂ¿i¿À³i

𝑑𝑥
Y
3
9   

𝑦 = ∫ √cd\*
(√\]^*O√cd\*)

𝑑𝑥 …… . . (1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
�cd\CY30*D

v­\]^CY30*DO�cd\C
Y
30*Dz

𝑑𝑥V//
9   

𝑦 = ∫ √\]^*
f√cd\*O√\]^*g

𝑑𝑥 …… (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √cd\*
f√\]^*O√cd\*g

𝑑𝑥 + ∫ √\]^*
f√cd\*O√\]^*g

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ √\]^*O√cd\*
f√\]^*O√cd\*g

𝑑𝑥V//
9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
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Q17 

𝑦 = ∫
�¿À³i
ÁÂ¿i

(O�¿À³iÁÂ¿i

𝑑𝑥
Y
3
9   

𝑦 = ∫ √\]^*
f√\]^*O√cd\*g

𝑑𝑥 …… (1)V//
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
�\]^CY30*D

��\]^CY30*DO�cd\C
Y
30*D�

𝑑𝑥V//
9   

𝑦 = ∫ √cd\*
f√cd\*O√\]^*g

𝑑𝑥 … . (2)V//
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √\]^*
f√\]^*O√cd\*g

𝑑𝑥 + ∫ √cd\*
f√cd\*O√\]^*g

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ √\]^*O√cd\*
f√\]^*O√cd\*g

𝑑𝑥V//
9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦 = (𝑥)9
Y
3   

𝑦 = V
#
  

 

Q18 
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𝑦 = ∫ \]^*0cd\*
(O\]^*cd\*

𝑑𝑥 … . . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 =~
k ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~

k   

𝑦 = ∫
\]^CY30*D0cd\C

Y
30*D

(O\]^CY30*Dcd\C
Y
30*D

𝑑𝑥
Y
3
9   

𝑦 = ∫ cd\0\]^*
(Ocd\*\]^*

𝑑𝑥 … . . (2)
Y
3
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ \]^*0cd\*
(O\]^*cd\*

𝑑𝑥 + ∫ cd\*0\]^*
(Ocd\*\]^*

𝑑𝑥
Y
3
9

Y
3
9   

2𝑦 = ∫ \]^*0cd\*Ocd\*0\]^*
(Ocd\*\]^*

𝑑𝑥
Y
3
9   

2𝑦 = ∫ 0	𝑑𝑥
Y
3
9   

y = 0 

 

Q19 

𝑦 = ∫ 𝑥(1 − 𝑥),𝑑𝑥(
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ (1 − 𝑥)𝑥,𝑑𝑥(
9   

𝑦 = ∫ 𝑥, − 𝑥8𝑑𝑥(
9   
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𝑦 = C*
Z

8
− *;

:
D
9

(
  

𝑦 = (
8
− (

:
 = (

#/
  

 

Q20 

 

𝑦 = ∫ 𝑥√2 − 𝑥𝑑𝑥/
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ (2 − 𝑥)√𝑥𝑑𝑥/
9   

𝑦 = ∫ 2𝑥
I
3 − 𝑥

2
3𝑑𝑥/

9   

𝑦 = �2 *
2
3
2
3
− *

+
3
+
3
�
9

/

  

𝑦 = J√/
'
− J√/

,
= (8√/

(,
  

 

Q21 

𝑦 = ∫ 𝑥	𝑐𝑜𝑠/𝑥	𝑑𝑥 … . (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   
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𝑦 = ∫ (𝜋 − 𝑥)𝑐𝑜𝑠/(𝜋 − 𝑥)𝑑𝑥V
9   

𝑦 = ∫ 𝜋𝑐𝑜𝑠/𝑥 − 𝑥𝑐𝑜𝑠/𝑥𝑑𝑥 ……(2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑥𝑐𝑜𝑠/𝑠𝑑𝑥 + ∫ 𝜋𝑐𝑜𝑠/𝑥 − 𝑥𝑐𝑜𝑠/𝑥𝑑𝑥V
9

V
9   

2𝑦 = ∫ 𝜋𝑐𝑜𝑠/𝑥𝑑𝑥V
9   

𝑦 = V
/ ∫

(Ocd\/*
/

𝑑𝑥V
9   

𝑦 = V
/
C*
/
+ \]^/*

#
D
9

V
  

𝑦 = V
/
CV
/
+ \]^/V

#
D = V3

#
  

 

Q22 

𝑦 = ∫ *jk^*
\hc*cd\hc*

𝑑𝑥 … . (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
(V0*)jk^(V0*)

\hc(V0*)	cd\hc(V0*)
𝑑𝑥V

9   

𝑦 = ∫ 0(V0*)jk^*
0\hc	*	cd\hc	*

𝑑𝑥V
9   

𝑦 = ∫ Vjk^*0*jk^*
\hc*	cd\hc*

𝑑𝑥 … . (2)V
9   

Adding eq.(1) and eq.(2) 
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2𝑦 = ∫ *jk^*
\hc*	cd\hc*

𝑑𝑥 + ∫ Vjk^*0*jk^*
\hc*	cd\hc*

𝑑𝑥V
9

V
9   

2𝑦 = ∫ Vjk^*
\hc	*	cd\hc	*

𝑑𝑥V
9   

𝑦 = V
/ ∫

¿À³i
ÁÂ¿i

I
ÁÂ¿i×

I
¿À³i

𝑑𝑥V
9   

𝑦 = V
/ ∫

(0cd\/*
/

𝑑𝑥V
9   

𝑦 = V
/
C*
/
− \]^/*

#
D
9

V
  

𝑦 = V
/
CV
/
− \]^/V

#
D = V3

#
  

 

 

Q23 

𝑦 = ∫ cd\3*
\]^*Ocd\*

𝑑𝑥 … . . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\3CY30*D

\]^CY30*DOcd\C
Y
30*D

𝑑𝑥
Y
3
9   

𝑦 = ∫ \]^3*
\]^*Ocd\*

𝑑𝑥 … . . (2)
Y
3
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\3*
\]^*Ocd\*

𝑑𝑥 + ∫ \]^3*
\]^*Ocd\*

𝑑𝑥
Y
3
9

Y
3
9   
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2𝑦 = ∫ (
\]^*Ocd\*

𝑑𝑥
Y
3
9   

2𝑦 = (
√/
∫ (

I
√3
\]^*O I

√3
cd\*

𝑑𝑥
Y
3
9   

2𝑦 = (
√/
∫ (

\]^C*OY7D
𝑑𝑥

Y
3
9   

𝑦 = (
/√/

∫ 𝑐𝑜𝑠𝑒𝑐 C𝑥 + V
#
D 𝑑𝑥

Y
3
9   

𝑦 = (
/√/

�𝑙𝑛 q𝑐𝑜𝑠𝑒𝑐 C𝑥 + V
#
D − 𝑐𝑜𝑡 C𝑥 + V

#
Dr�

9

Y
3
  

𝑦 = (
/√/

q𝑙𝑛 C𝑐𝑜𝑠𝑒𝑐 'V
#
− 𝑐𝑜𝑡 'V

#
D − 𝑙𝑛 C𝑐𝑜𝑠𝑒𝑐 V

#
− 𝑐𝑜𝑡 V

#
Dr  

𝑦 = (
/√/

𝑙𝑛 √/O(
√/0(

  

𝑦 = (
/√/

𝑙𝑛f√2 + 1g
/
= (

√/
𝑙𝑛(√2 + 1)  

 

Q24 

𝑡 = ∫
*¿À³iÁÂ¿i
I

ÁÂ¿iOcd\*
𝑑𝑥V

9   

𝑦 = ∫ *\]^*
(Ocd\3*

𝑑𝑥 … (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   
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𝑦 = ∫
(V0*)\]^(V0*)
(Ocd\3(V0*)

𝑑𝑥V
9   

𝑦 = ∫ V\]^*0*\]^*
(Ocd\3*

𝑑𝑥 … . . (2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ *\]^*
(Ocd\3*

𝑑𝑥 + ∫ V\]^*0*\]^*
(Ocd\3*

𝑑𝑥V
9

V
9   

2𝑦 = ∫ V\]^*
(Ocd\3*

𝑑𝑥V
9   

Let, cos x = t 

⇒ -sin x dx = dt 

At x = 0, t = 1 

At x = π, t = -1 

𝑦 = −V
/ ∫

(
(Oj3

𝑑𝑡0(
(   

𝑦 = −V
/
(𝑡𝑎𝑛0(𝑡)90(  

𝑦 = −V
/
(𝑡𝑎𝑛0((−1) − 𝑡𝑎𝑛0(1)  

𝑦 = V3

#
  

 

Q25 

𝑦 = ∫ *\]^*
(O\]^*

𝑑𝑥 …… (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   
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𝑦 = ∫
(V0*)\]^(V0*)
(O\]^(V0*)

𝑑𝑥V
9   

𝑦 = ∫ V\]^*
(O\]^*

V
9 − *\]^*

(O\]^*
𝑑𝑥 …… . (2)  

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ *\]^*
(O\]^*

𝑑𝑥 + ∫ V\]^*
(O\]^*

− *\]^*
(O\]^*

𝑑𝑥V
9

V
9   

2𝑦 = ∫ V(\]^*O(0()
(O\]^*

𝑑𝑥V
9   

𝑦 = V
/ ∫ 1 − (

(O\]^*
𝑑𝑥V

9   

𝑦 = V
/ ∫ 1 − (0\]^*

cd\3*
𝑑𝑥V

9   

𝑦 = V
/ ∫ 1 − 𝑠𝑒𝑐/𝑥 + \]^*

cd\3*
𝑑𝑥V

9   

Let, cos x = t 

⇒ -sin x dx = dt 

At x = 0, t = 1 

At x = π, t = -1 

𝑦 = V
/
C(𝑥 − 𝑡𝑎𝑛𝑥)9V − ∫

(
j3
𝑑𝑡	0(

( D  

𝑦 = V
/
q𝜋 − 𝑡𝑎𝑛𝜋 − C− (

j
D
9

0(
r  

𝑦 = V
/
(𝜋 − 2) = 𝜋 CV

/
− 1D  

 

Q26 
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𝑦 = ∫ *
(O\]^3*

𝑑𝑥 …… (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ (V0*)
(O\]^3(V0*)

𝑑𝑥V
9   

𝑦 = ∫ V
(O\]^3*

− V
(O\]^3*

𝑑𝑥 … . (2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ *
(O\]^3*

𝑑𝑥 + ∫ V
(O\]^3*

− *
(O\]^3*

𝑑𝑥V
9

V
9   

𝑦 = V
/ ∫

(
(O\]^3*

𝑑𝑥V
9   

𝑦 = V
/ ∫

I
ÁÂ¿3i
I´¿À³3i
ÁÂ¿3i

𝑑𝑥V
9   

𝑦 = V
/ ∫

\hc3*
\hc3*Ojk^3*

𝑑𝑥V
9   

We break it in two parts 

𝑦 = V
/ ∫

\hc3*
\hc3*Ojk^3*

𝑑𝑥V
9   

Let, tan x = t 

⇒ sec2x dx = dt 

At x = 0, t = 0 

At x = π, t = 0 

𝑦 = V
/ ∫

(
(O/j3

𝑑𝑡9
9   
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We know that when upper and lower limit is same in definite 

integral then value of integration is 0. 

So, y = 0 

 

Q27 

𝑦 = ∫ 𝑙𝑜𝑔 cd\3*
\]^/*

𝑑𝑥
Y
3
9   

𝑦 = ∫ 𝑙𝑜𝑔 cd\3*
/\]^*	cd\*

𝑑𝑥
Y
3
9   

𝑦 = ∫ 𝑙𝑜𝑔 C(
/
𝑐𝑜𝑡𝑥D 𝑑𝑥 … . . (1)

Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ 𝑙𝑜𝑔 q(
/
𝑐𝑜𝑡 CV

/
− 𝑥Dr 𝑑𝑥

Y
3
9   

𝑦 = ∫ 𝑙𝑜𝑔 C(
/
𝑡𝑎𝑛𝑥D 𝑑𝑥 … . . (2)

Y
3
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑙𝑜𝑔 C(
/
𝑐𝑜𝑡𝑥D 𝑑𝑥 + ∫ 𝑙𝑜𝑔 C(

/
𝑡𝑎𝑛𝑥D𝑑𝑥

Y
3
9

Y
3
9   

𝑦 = (
/ ∫ 𝑙𝑜𝑔 C(

#
𝑐𝑜𝑡𝑥	𝑡𝑎𝑛𝑥D𝑑𝑥						[Use	cot	x	tan	x	 = 	1]

Y
3
9      

𝑦 = (
/ ∫ 𝑙𝑜𝑔 C(

#
D 𝑑𝑥

Y
3
9   
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𝑦 = (
/
𝑙𝑜𝑔 C(

#
D (𝑥)9

Y
3   

𝑦 = −V
#
𝑙𝑜𝑔4  

 

Q28 

𝑦 = ∫ *
((O*)((O*3)

𝑑𝑥S
9   

Let, x = tan t 

⇒ dx = sec2t dt 

At x = 0, t = 0 

At x = ∞, t = π/2 

𝑦 = ∫ jk^j
((Ojk^j)((Ojk^3j)

𝑠𝑒𝑐/𝑡	𝑑𝑡
Y
3
9   

𝑦 = ∫ jk^j
((Ojk^j)

𝑑𝑡
Y
3
9   

𝑦 = ∫ \]^j
(cd\jO\]^j)

𝑑𝑡 … . . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
\]^CY30jD

\]^CY30jDOcd\C
Y
30jD

𝑑𝑡V//
9   

𝑦 = ∫ cd\j
\]^jOcd\j

𝑑𝑡 … . . (2)V//
9   

Adding eq.(1) and eq.(2) 
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2𝑦 = ∫ \]^j
\]^jOcd\j

𝑑𝑥 + ∫ cd\j
\]^jOcd\j

𝑑𝑥V//
9

V//
9   

2𝑦 = ∫ \]^jOcd\j
\]^jOcd\j

𝑑𝑥V//
9   

2𝑦 = ∫ 1	𝑑𝑥V//
9   

2𝑦(𝑥)9
Y
3   

𝑦 = V
#
  

 

Q29 

Let, x = a sin t 

⇒ dx = a cos t dt 

At x = 0, t = 0 

At x = a, t = π/2 

𝑦 = ∫ k	cd\j
k	\]^jO√k30k3\]^3j

𝑑𝑡
Y
3
9   

𝑦 = ∫ cd\j
\]^jOcd\j

𝑑𝑡
Y
3
9   

𝑦 = (
/ ∫

cd\jOcd\j0\]^jO\]^j
\]^jOcd\j

𝑑𝑡
Y
3
9   

𝑦 = (
/ ∫ 1 + cd\j0\]^j

\]^jOcd\j
𝑑𝑡

Y
3
9   

𝑦 = (
/
q(𝑡)9

Y
3 + ∫ cd\j0\]^j

\]^jOcd\j

Y
3
9 𝑑𝑡r  

Again, sin t + cos t = z 
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⇒ (cos t – sin t) dt = dz 

At t = 0, z = 1 

At t = π/2, z = 1 

𝑦 = (
/
CV
/
+ ∫ (

Å
𝑑𝑧(

( D  

𝑦 = (
/
(V
/
+ (𝑙𝑛	𝑧)((  

𝑦 = V
#
  

Q30 

𝑦 = √*
√*O√k0*

𝑑𝑥 … . . (1)  

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ √k0*
√k0*O√*

𝑑𝑥 … . . (2)k
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √*
√*O√k0*

𝑑𝑥 + ∫ √k0*
√k0*O√*

𝑑𝑥k
9

k
9   

2𝑦 = ∫ √*O√k0*
√k0*O√*

𝑑𝑥k
9   

𝑦 = (
/ ∫ 𝑑𝑥k

9   

𝑦 = (
/
(𝑥)dk  

𝑦 = k
/
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Q31 

𝑦 = ∫ 𝑠𝑖𝑛/𝑥𝑐𝑜𝑠'𝑥𝑑𝑥 … . . (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ 𝑠𝑖𝑛/(𝜋 − 𝑥)𝑐𝑜𝑠'(𝜋 − 𝑥)𝑑𝑥V
9   

𝑦 = −∫ 𝑠𝑖𝑛2	𝑥𝑐𝑜𝑠'𝑥𝑑𝑥 … . . (2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑠𝑖𝑛/𝑥𝑐𝑜𝑠'𝑥𝑑𝑥 + f−∫ 𝑠𝑖𝑛/𝑥𝑐𝑜𝑠'𝑥𝑑𝑥V
9 gV

9   

y = 0 

 

Q32 

𝑦 = ∫ 𝑠𝑖𝑛/Ç𝑥𝑐𝑜𝑠/ÇO(	𝑥𝑑𝑥 … . . (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ 𝑠𝑖𝑛/Ç(𝜋 − 𝑥)𝑐𝑜𝑠/ÇO((𝜋 − 𝑥)𝑑𝑥V
9   

𝑦 = −∫ 𝑠𝑖𝑛/Ç𝑥𝑐𝑜𝑠/ÇO(𝑥𝑑𝑥 … . (2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑠𝑖𝑛/Ç𝑥𝑐𝑜𝑠/ÇO(𝑥𝑑𝑥 + f−∫ 𝑠𝑖𝑛/Ç𝑥𝑐𝑜𝑠/ÇO(𝑥𝑑𝑥V
9 gV

9   

y = 0 
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Q33 

Let, sin x + cos x = t 

⇒ cos x – sin x dx = dt 

At x = 0, t = 1 

At x = π/2, t = 1 

𝑦 = ∫ −𝑙𝑜𝑔𝑡	𝑑𝑡(
(   

We know that when upper and lower limit in definite integral is 

equal then value of integration is zero. 

So, y = 0 

 

Q34 

 

𝑦 = ∫ 𝑙𝑜𝑔(2𝑠𝑖𝑛𝑥	𝑐𝑜𝑠𝑥)𝑑𝑥
Y
3
9   

𝑦 = ∫ 𝑙𝑜𝑔2 + 𝑙𝑜𝑔	𝑠𝑖𝑛𝑥 + 𝑙𝑜𝑔	𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9   

Let,  

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 … . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑥D𝑑𝑥V

9   
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𝐼 = ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 … . . (2)
Y
3
9   

Adding eq.(1) and eq.(2) 

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥V
9

V
9   

2𝐼 = ∫ 𝑙𝑜𝑔 /\]^*cd\*
/

𝑑𝑥
Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛2𝑥 − 𝑙𝑜𝑔2	𝑑𝑥
Y
3
9   

Let, 2x = t 

⇒ 2 dx = dt 

At x = 0, t = 0 

At x = π/2, t = π 

2𝐼 = (
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = /
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = 𝐼 = V
/
𝑙𝑜𝑔2  

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 = −V
/
𝑙𝑜𝑔2

Y
3
9   

Similarly,  

∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 = −V
/
𝑙𝑜𝑔2

Y
3
9   

𝑦 = ∫ 𝑙𝑜𝑔2𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9

Y
3
9

Y
3
9   

𝑦 = −V
/
𝑙𝑜𝑔2  
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𝑦 = −V
/
𝑙𝑜𝑔2  

 

Q35 

𝑦 = ∫ 𝑥𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 … . . (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
9

~
k   

𝑦 = ∫ (𝜋 − 𝑥)𝑙𝑜𝑔𝑠𝑖𝑛(𝜋 − 𝑥)𝑑𝑥V
9   

𝑦 = ∫ 𝜋𝑙𝑜𝑔𝑠𝑖𝑛𝑥 − 𝑥𝑙𝑜𝑔𝑠𝑖𝑛𝑥𝑑𝑥 ……(2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑥𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝜋𝑙𝑜𝑔𝑠𝑖𝑛𝑥 − 𝑥𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥V
9

V
9   

𝑦 = V
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥V

9   

𝑦 = /V
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 … . . (3)

Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = 𝜋 ∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑥D 𝑑𝑥

Y
3
9   

𝑦 = 𝜋 ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 … . . (4)
Y
3
9   

Adding eq.(3) and eq.(4) 
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2𝑦 = 𝜋 q∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9

Y
3
9 r  

2𝑦 = 𝜋 q∫ 𝑙𝑜𝑔 /\]^*	cd\*
/

𝑑𝑥
Y
3
9 r  

2𝑦 = 𝜋 q∫ 𝑙𝑜𝑔𝑠𝑖𝑛2𝑥 − 𝑙𝑜𝑔2	𝑑𝑥
Y
3
9 r  

Let, 2x = t 

⇒ 2 dx = dt 

At x = 0, t = 0 

At x = π/2, t = π 

2𝑦 = V
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 − V3

/
𝑙𝑜𝑔2

Y
3
9   

2𝑦 = /V
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 − V3

/
𝑙𝑜𝑔2V

9   

2𝑦 = 𝑦 − V3

/
𝑙𝑜𝑔2  

𝑦 = −V3

/
𝑙𝑜𝑔2  

 

Q36 

𝑦 = ∫ 𝑙𝑜𝑔(1 + 𝑐𝑜𝑠𝑥)𝑑𝑥 … . . (1)V
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫ 𝑙𝑜𝑔f1 + 𝑐𝑜𝑠(𝜋 − 𝑥)g𝑑𝑥V
9   
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𝑦 = ∫ 𝑙𝑜𝑔(1 − 𝑐𝑜𝑠𝑥)𝑑𝑥 ……(2)V
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑙𝑜𝑔(1 + 𝑐𝑜𝑠𝑥)𝑑𝑥 + ∫ 𝑙𝑜𝑔(1 − 𝑐𝑜𝑠𝑥)𝑑𝑥V
9

V
9   

2𝑦 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛/𝑥	𝑑𝑥V
9   

𝑦 = 2∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 …… (3)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = 2∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑥D𝑑𝑥

Y
3
9   

𝑦 = 2∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 …… (4)
Y
3
9   

Adding eq.(3) and eq.(4) 

2𝑦 = 2 q∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9

Y
3
9 r  

2𝑦 = 2 q∫ 𝑙𝑜𝑔 /\]^*cd\*
/

𝑑𝑥
Y
3
9 r  

2𝑦 = 2 q∫ 𝑙𝑜𝑔𝑠𝑖𝑛2𝑥 − 𝑙𝑜𝑔2	𝑑𝑥
Y
3
9 r  

Let, 2x = t 

⇒ 2 dx = dt 

At x = 0, t = 0 

At x = π/2, t = π 
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2𝑦 = /
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 − /V

/
𝑙𝑜𝑔2

Y
3
9   

2𝑦 = #
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 − /V

/
𝑙𝑜𝑔2

Y
3
9   

2𝑦 = 𝑦 − 𝜋𝑙𝑜𝑔2  

𝑦 = −𝜋𝑙𝑜𝑔2  

 

Q37 

 

𝑦 = ∫ 𝑙𝑜𝑔 C\]^*
cd\*

+ cd\*
\]^*

D 𝑑𝑥
Y
3
9   

𝑦 = ∫ 𝑙𝑜𝑔 (
\]^*cd\*

𝑑𝑥
Y
3
9   

𝑦 = −q∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9

Y
3
9 r  

Let,  

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 …… (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑥D 𝑑𝑥

Y
3
9   

𝐼 = ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 …… (2)
Y
3
9   

Adding eq.(1) and eq.(2) 
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2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9

Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔 /\]^*cd\*
/

𝑑𝑥
Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛	2𝑥 − 𝑙𝑜𝑔2	𝑑𝑥
Y
3
9   

Let, 2x = t 

⇒ 2 dx = dt 

At x = 0, t = 0 

At x = π/2, t = π 

2𝐼 = (
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = /
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 − 𝑙𝑜𝑔2

Y
3
9         

2𝐼 = 𝐼 − V
/
𝑙𝑜𝑔2             

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 = −V
/
𝑙𝑜𝑔2

Y
3
9   

Similarly,  

∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 = −V
/
𝑙𝑜𝑔2

Y
3
9   

𝑦 = −q∫ 𝑙𝑜𝑔𝑠𝑖𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥𝑑𝑥
Y
3
9

Y
3
9 r  

𝑦 = V
/
𝑙𝑜𝑔2 + V

/
𝑙𝑜𝑔2  

𝑦 = 𝜋𝑙𝑜𝑔2  
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Q38 

𝑦 = ∫ cd\*
cd\*O\]^*

𝑑𝑥 …… . (1)
2Y
y

Y
y

  

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
cd\C2Yy O

Y
y0*D

\]^C2Yy O
Y
y0*DOcd\C

2Y
y O

Y
y0*D

𝑑𝑥
2Y
y

Y
y

  

𝑦 = ∫ \]^*
\]^*Ocd\*

𝑑𝑥 … . . (2)
2Y
y

Y
y

  

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ cd\*
\]^*Ocd\*

𝑑𝑥 + ∫ \]^*
\]^*Ocd\*

𝑑𝑥
2Y
y

Y
y

2Y
y

Y
y

  

∫ \]^*Ocd\*
\]^*Ocd\*

𝑑𝑥
2Y
y

Y
y

  

2𝑦 = ∫ 1	𝑑𝑥
2Y
y

Y
y

  

2𝑦 = (𝑥)Y
y

2Y
y   

2𝑦 = 'V
J
− V

J
 = V

J
  

 

Q39 
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𝑦 = ∫ √cd\*
√\]^*O√cd\*

𝑑𝑥
Y
2
Y
Z

  

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
�cd\CY2O

Y
Z0*D

��\]^CY2O
Y
Z0*DO�cd\C

Y
2O

Y
Z0*D�

𝑑𝑥
Y
2
Y
Z

  

𝑦 = ∫ √\]^*
f√cd\*O√\]^*g

𝑑𝑥 … . . (2)
Y
2
Y
Z

  

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √cd\*
f√\]^*O√cd\*g

𝑑𝑥 + ∫ √\]^*
f√cd\*O√\]^*g

𝑑𝑥
Y
2
Y
Z

Y
2
Y
Z

  

2𝑦 = ∫ √\]^*O√cd*
f√\]^*O√cd\*g

𝑑𝑥
Y
2
Y
Z

  

2𝑦 = ∫ 1	𝑑𝑥
Y
2
Y
Z

  

2𝑦 = (𝑥)Y
Z

Y
2  

𝑦 = V
(/

  

 

Q40 

𝑦 = ∫ (
/cd\3i3	

𝑑𝑥
2Y
7

Y
7
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𝑦 = (
/ ∫ 𝑠𝑒𝑐/ *

/
𝑑𝑥

2Y
7

Y
7

  

𝑦 = (
/
�
£¯³i
3
I
3
�
Y
7

2Y
7

  

𝑦 = 𝑡𝑎𝑛 'V
J
− 𝑡𝑎𝑛 V

J
  

𝑦 = f√2 + 1g − f√2 − 1g = 2  

 

Q 41 

𝑦 = ∫ *
(O\]^*

𝑑𝑥 …… (1)
2Y
7

Y
7

  

Use King theorem of definite integral 

∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
C2Y7 O

Y
70*D

(O\]^C2Y7 O
Y
70*D

𝑑𝑥
2Y
7

Y
7

  

𝑦 = ∫ V0*
(O\]^*

𝑑𝑥 …… (2)
2Y
7

Y
7

  

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ *
(O\]^*

𝑑𝑥 + ∫ V0*
(O\]^*

𝑑𝑥
2Y
7

Y
7

2Y
7

Y
7

  

𝑦 = V
/ ∫

(
(O\]^*

𝑑𝑥
2Y
7

Y
7
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𝑦 = V
/ ∫

(
(O\]^*

× (0\]^*
(0\]^*

𝑑𝑥
2Y
7

Y
7

  

𝑦 = V
/ ∫

((0\]^*)
cd\3*

𝑑𝑥
2Y
7

Y
7

  

𝑦 = V
/ ∫ 𝑠𝑒𝑐/𝑥 − \]^*

cd\3*
𝑑𝑥

2Y
7

Y
7

  

Let, cos x = t 

⇒ -sin x dx = dt 

At x = π/4, t =  (
√/

 

At x = 3π/4, t =  0(
√/

 

𝑦 = V
/
�(𝑡𝑎𝑛𝑥)Y

7

2Y
7 + ∫ (

j3
𝑑𝑡

0 I
√3

I
√3

�  

𝑦 = V
/
(𝑡𝑎𝑛 'V

#
− 𝑡𝑎𝑛 V

#
+ C0(

j
D I
√3

0 I
√3  

𝑦 = V
/
f−1 − 1 + √2 + √2g = 𝜋f√2 − 1g  

 

 

Q42 

𝑦 = ∫ √*
√*O√k0*

𝑑𝑥 … . (1)
2¯
7

¯
7

  

Use King theorem of definite integral 
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∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝑦 = ∫
�2¯
7 O

¯
70*

�2¯
7 O

¯
70*O√*

𝑑𝑥
2¯
7

¯
7

  

𝑦 = ∫ √k0*
√k0*O√*

𝑑𝑥
2¯
7

¯
7

  

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √*
√*O√k0*

𝑑𝑥 + ∫ √k0*
√k0*O√*

𝑑𝑥
2¯
7

¯
7

2¯
7

¯
7

  

2𝑦 = ∫ √*O√k0*
√k0*O√*

𝑑𝑥
2¯
7

¯
7

  

𝑦 = (
/ ∫ 1	𝑑𝑥

2¯
7

¯
7

  

𝑦 = (
/
(𝑥)¯

7

2¯
7   

𝑦 = k
#
  

 

Q43 

𝑦 = ∫ √*
√,0*O√*

𝑑𝑥#
(   

Use King theorem of definite integral 

∫ 𝑓(𝑥) = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   
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𝑦 = ∫ √#O(0*
√#O(0*O√*

𝑑𝑥#
(   

𝑦 = ∫ √,0*
√,0*O√*

𝑑𝑥#
(   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ √*
√*O√,0*

𝑑𝑥 + ∫ √,0*
√,0*O√*

𝑑𝑥#
(

#
(   

2𝑦 = ∫ √*O√,0*
√,0*O√*

𝑑𝑥#
(   

𝑦 = (
/ ∫ 1	𝑑𝑥#

(   

𝑦 = (
/
(𝑥)(#  

𝑦 = '
/
  

 

Q44 

Use integration by parts 

∫ 𝐼 × 𝐼𝐼𝑑𝑥 = 𝐼∫ 𝐼𝐼	𝑑𝑥 − ∫ =
=*
𝐼f∫ 𝐼𝐼	𝑑𝑥g𝑑𝑥  

𝑦 = 𝑥∫ 𝑐𝑜𝑡𝑥	𝑑𝑥 − ∫ =
=*
𝑥f∫ 𝑐𝑜𝑡𝑥	𝑑𝑥g𝑑𝑥  

𝑦 = (𝑥𝑙𝑜𝑔𝑠𝑖𝑛𝑥)9
Y
3 − ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥	

Y
3
9   

Let, 

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 …… (1)
Y
3
9   

Use King theorem of definite integral 
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∫ 𝑓(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥~
k

~
k   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑥D 𝑑𝑥

Y
3
9   

𝐼 = ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥 …… (2)
Y
3
9   

Adding eq.(1) and eq.(2) 

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑥	𝑑𝑥
Y
3
9

Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔 /\]^*cd\*
/

𝑑𝑥
Y
3
9   

2𝐼 = 	∫ 𝑙𝑜𝑔𝑠𝑖𝑛2𝑥 − 𝑙𝑜𝑔2	𝑑𝑥
Y
3
9   

Let, 2x = t 

⇒ 2 dx = dt 

At x = 0, t = 0 

At x = π/2, t = π 

2𝐼 = (
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = /
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = 𝐼 − V
/
𝑙𝑜𝑔2  

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥 = −V
/
𝑙𝑜𝑔2

Y
3
9   

𝑦 = (𝑥𝑙𝑜𝑔𝑠𝑖𝑛𝑥)9
Y
3 − ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑥

Y
3
9   
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𝑦 = V
/
𝑙𝑜𝑔𝑠𝑖𝑛 V

/
− C−V

/
𝑙𝑜𝑔2D	  

𝑦 = V
/
𝑙𝑜𝑔2  

 

Q45 

Let, x = sin t 

⇒ dx = cos t dt 

At x = 0, t = 0 

At x = 1, t = π/2 

𝑦 = ∫ \]^6I\]^j
\]^j

𝑐𝑜𝑠𝑡	𝑑𝑡
Y
3
9   

𝑦 = ∫ jcd\j
\]^j

𝑑𝑡
Y
3
9   

𝑦 = ∫ 1𝑐𝑜𝑡𝑡	𝑑𝑡
Y
3
9   

Use integration by parts 

∫ 𝐼 × 𝐼𝐼	𝑑𝑡 = 𝐼 ∫ 𝐼𝐼	𝑑𝑡 − ∫ =
=j
𝐼 (∫ 𝐼𝐼	𝑑𝑡)𝑑𝑡  

𝑦 = 𝑡 ∫ 𝑐𝑜𝑡𝑡	𝑑𝑡 − ∫ =
=j
𝑡 (∫ 𝑐𝑜𝑡𝑡	𝑑𝑡	)𝑑𝑡  

𝑦 = (𝑡𝑙𝑜𝑔𝑠𝑖𝑛𝑡)9
Y
3 − ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡

Y
3
9   

Let,   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 …… . (1)
Y
3
9   

Use King theorem of definite integral 
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∫ 𝑓(𝑡)𝑑𝑡 = ∫ 𝑓(𝑎 + 𝑏 − 𝑡)𝑑𝑡~
k

~
k   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑡D 𝑑𝑡V

9   

𝐼 = ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑡	𝑑𝑡 …… . (2)
Y
3
9   

Adding eq.(1) and eq.(2) 

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑡	𝑑𝑡
Y
3
9

Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔 /\]^jcd\j
/

𝑑𝑡
Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛2𝑡 − 𝑙𝑜𝑔2𝑑𝑡
Y
3
9   

Let, 2t = z 

⇒ 2 dt = dz 

At t = 0, z = 0 

At t = π/2, z = π 

2𝐼 = (
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑧	𝑑𝑧 − V

/
𝑙𝑜𝑔2V

9   

2𝐼 = /
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑧	𝑑𝑧 = V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = 𝐼 − V
/
𝑙𝑜𝑔2  

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑥	𝑑𝑧 = −V
/
𝑙𝑜𝑔2

Y
3
9   

𝑦 = (𝑡𝑙𝑜𝑔𝑠𝑖𝑛𝑡)9
Y
3 − ∫ 𝑙𝑜𝑔𝑡	𝑑𝑡

Y
3
9   
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𝑦 = V
/
𝑙𝑜𝑔𝑠𝑖𝑛 V

/
− C−V

/
𝑙𝑜𝑔2D  

𝑦 = V
/
𝑙𝑜𝑔2  

 

Q46 

Use integration by parts 

∫ 𝐼 × 𝐼𝐼	𝑑𝑡 = 𝐼 ∫ 𝐼𝐼	𝑑𝑡 − ∫ =
=j
𝐼 (∫ 𝐼𝐼	𝑑𝑡)𝑑𝑡  

𝑦 = 𝑙𝑜𝑔𝑥 ∫ √(
√(0*3

𝑑𝑥 − ∫ =
=*
𝑙𝑜𝑔𝑥 C∫ (

√(0*3
𝑑𝑥D 𝑑𝑥  

𝑦 = (𝑙𝑜𝑔𝑥𝑠𝑖𝑛0(𝑥)9( − ∫
\]^6I*

*
𝑑𝑥(

9   

𝑦 = −∫ \]^6I*
*

𝑑𝑥(
9   

Let, x = sin t 

⇒ dx = cos t dt 

At x = 0, t = 0 

At x = 1, t = π/2 

𝑦 = −∫ \]^6I\]^j
\]^j

𝑐𝑜𝑠𝑡	𝑑𝑡
Y
3
9 	  

𝑦 = −∫ jcd\j
\]^j

𝑑𝑡
Y
3
9   

𝑦 = −∫ 𝑡𝑐𝑜𝑡𝑡	𝑑𝑡
Y
3
9   

Use integration by parts 
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∫ 𝐼 × 𝐼𝐼	𝑑𝑡 = 𝐼 ∫ 𝐼𝐼	𝑑𝑡 − ∫ =
=j
𝐼 (∫ 𝐼𝐼	𝑑𝑡)𝑑𝑡  

𝑦 = −(𝑡 ∫ 𝑐𝑜𝑡𝑡	𝑑𝑡 − (∫ 𝑐𝑜𝑡𝑡	𝑑𝑡) 𝑑𝑡)  

𝑦 = −q(𝑡𝑙𝑜𝑔𝑠𝑖𝑛𝑡)9
Y
3 − ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡

Y
3
9 r  

Let,   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 … . . (1)
Y
3
9   

Use King theorem of definite integral 

∫ 𝑓(𝑡)𝑑𝑡 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑡~
k

~
k   

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛 CV
/
− 𝑡D 𝑑𝑡

Y
3
9   

𝐼 = ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑡	𝑑𝑡
Y
3
9 …… (2)  

Adding eq.(1) and eq.(2) 

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑡	𝑑𝑡 + ∫ 𝑙𝑜𝑔𝑐𝑜𝑠𝑡	𝑑𝑡
Y
3
9

Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔 /\]^jcd\j
/

𝑑𝑡
Y
3
9   

2𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛2𝑡 − 𝑙𝑜𝑔2𝑑𝑡
Y
3
9   

Let, 2t = z 

⇒ 2 dt = dz 

At t = 0, z = 0 
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At t = π/2, z = π 

2𝐼 = (
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑧𝑑𝑧 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = /
/ ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑧	𝑑𝑧 − V

/
𝑙𝑜𝑔2

Y
3
9   

2𝐼 = 𝐼 − V
/
𝑙𝑜𝑔2  

𝐼 = ∫ 𝑙𝑜𝑔𝑠𝑖𝑛𝑧	𝑑𝑧 = −V
/
𝑙𝑜𝑔2

Y
3
9   

𝑦 = −q(𝑡𝑙𝑜𝑔𝑠𝑖𝑛𝑡)9
Y
3 − ∫ 𝑙𝑜𝑔𝑡	𝑑𝑡

Y
3
9 r  

𝑦 = −V
/
𝑙𝑜𝑔𝑠𝑖𝑛 V

/
+ C−V

/
𝑙𝑜𝑔2D  

𝑦 = 0V
/
𝑙𝑜𝑔2  

 

Q47 

Let x = tan t 

⇒ dx = sec2t dt 

At x = 0, t = 0 

At x = 1, t = π/4 

𝑦 = ∫ �d�((Ojk^j)
(Ojk^3j

𝑠𝑒𝑐/𝑡𝑑𝑡
Y
7
9   

𝑦 = ∫ 𝑙𝑜𝑔(1 + 𝑡𝑎𝑛𝑡)𝑑𝑡 …… (1)
Y
7
9   

Use King theorem of definite integral 
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∫ 𝑓(𝑡)𝑑𝑡 = ∫ 𝑓(𝑎 + 𝑏 − 𝑡)𝑑𝑡~
k

~
k   

𝑦 = ∫ 𝑙𝑜𝑔 q1 + 𝑡𝑎𝑛 CV
#
− 𝑡Dr 𝑑𝑡

Y
7
9   

𝑦 = ∫ 𝑙𝑜𝑔 C1 + (0jk^j
(Ojk^j

D 𝑑𝑡
Y
7
9   

𝑦 = ∫ 𝑙𝑜𝑔 C /
(Ojk^j

D 𝑑𝑡 … . . (2)
Y
7
9   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑙𝑜𝑔(1 + 𝑡𝑎𝑛𝑡)𝑑𝑡 + ∫ 𝑙𝑜𝑔 C /
(Ojk^j

D 𝑑𝑡
Y
7
9

Y
7
9   

2𝑦 = ∫ 𝑙𝑜𝑔(1 + 𝑡𝑎𝑛𝑡) C /
(Ojk^j

D 𝑑𝑡
Y
7
9   

2𝑦 = ∫ 𝑙𝑜𝑔2	𝑑𝑡
Y
7
9   

𝑦 = V
J
𝑙𝑜𝑔2  

 

Q 48 

𝑦 = ∫ 𝑥'√𝑎/ − 𝑥/𝑑𝑥 …… . (1)k
0k   

Use King theorem of definite integral 

∫ 𝑓(𝑡)𝑑𝑡 = ∫ 𝑓(𝑎 + 𝑏 − 𝑡)𝑑𝑡~
k

~
k   

𝑦 = ∫ (𝑎 − 𝑎 − 𝑥)'p𝑎/ − (𝑎 − 𝑎 − 𝑥)/𝑑𝑥k
0k   

𝑦 = ∫ −𝑥'√𝑎/ − 𝑥/𝑑𝑥 … . (2)k
0k   

Adding eq.(1) and eq.(2) 
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2𝑦 = ∫ 𝑥'√𝑎/ − 𝑥/𝑑𝑥 + f−∫ 𝑥'√𝑎/ − 𝑥/𝑑𝑥	k
0k gk

0k   

y = 0 

 

Q49 

𝑦 = ∫ 𝑠𝑖𝑛:,𝑥 + 𝑥(/,𝑑𝑥 …… (1)V
0V   

Use King theorem of definite integral 

∫ 𝑓(𝑡)𝑑𝑡 = ∫ 𝑓(𝑎 + 𝑏 − 𝑡)𝑑𝑡~
k

~
k   

𝑦 = ∫ 𝑠𝑖𝑛:,(𝜋 − 𝜋 − 𝑥) + (𝜋 − 𝜋 − 𝑥)(/,𝑑𝑥V
0V   

𝑦 = ∫ −𝑠𝑖𝑛:,𝑥 − 𝑥(/,𝑑𝑥 … . . (2)V
0V   

Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑠𝑖𝑛:,𝑥 + 𝑥(/,𝑑𝑥 + f−∫ 𝑠𝑖𝑛:,𝑥 + 𝑥(/,𝑑𝑥V
V gV

0V   

y = 0 

 

Q50 

 𝑦 = ∫ 𝑥(/𝑠𝑖𝑛e𝑥𝑑𝑥 ……(1)V
0V   

Use King theorem of definite integral 

∫ 𝑓(𝑡)𝑑𝑡 = ∫ 𝑓(𝑎 + 𝑏 − 𝑡)𝑑𝑡~
k

~
k   

𝑦 = ∫ (𝜋 − 𝜋 − 𝑥)(/𝑠𝑖𝑛e(𝜋 − 𝜋 − 𝑥)𝑑𝑥V
0V   

𝑦 = ∫ −𝑥(/𝑠𝑖𝑛9𝑥	𝑑𝑥 …… . (2)V
0V   
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Adding eq.(1) and eq.(2) 

2𝑦 = ∫ 𝑥(/𝑠𝑖𝑛e𝑑𝑥 + f−∫ 𝑥(/𝑠𝑖𝑛e𝑥𝑑𝑥V
0V gV

0V   

y = 0 

 

Q51 

We know that 

|x| = -x in [-1, 0) 

|x| = x in [0, 1] 

𝑦 = ∫ 𝑒|*|𝑑𝑥 + ∫ 𝑒|*|𝑑𝑥(
9

9
0(   

𝑦 = ∫ 𝑒0*𝑑𝑥 + ∫ 𝑒*𝑑𝑥(
9

9
0(   

𝑦 = (−𝑒0*)0(9 + (𝑒*)9(  

y= -(1-e)+(e-1) 

y = 2(e – 1) 

 

Q52 

We know that 

|x+1| = -(x+1) in [-2, -1) 

|x+1| = (x+1) in [-1, 2] 

𝑦 = ∫ |𝑥 + 1|𝑑𝑥 + ∫ |𝑥 + 1|𝑑𝑥/
0(

0(
0/   

= −∫ (𝑥 + 1)𝑑𝑥 + ∫ (𝑥 + 1)𝑑𝑥/
0(

0(
0/   
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= −C*
3

/
+ 𝑥D

0/

0(
+ C*

3

/
+ 𝑥D

0(

/
  

= −C(
/
− 1 − 2 + 2D + C2 + 2 − (

/
+ 1D  

=5 

 

Q53 

We know that 

|x – 5| = -(x – 5) in [0, 5) 

|x – 5| = (x – 5) in [5, 8] 

𝑦 = ∫ |𝑥 − 5|𝑑𝑥 + ∫ |𝑥 − 5|𝑑𝑥J
,

,
9   

𝑦 = −∫ (𝑥 − 5)𝑑𝑥 + ∫ (𝑥 − 5)𝑑𝑥J
,

,
9   

𝑦 = −C*
3

/
− 5𝑥D

9

,
+ C*

3

/
− 5𝑥D

,

J
  

𝑦 = −C/,
/
− 25D + C32 − 40 − /,

/
+ 25D  

=17 

 

Q54 

We know that 

|cos x| = cos x in [0, π/2) 

|cos x| = -cos x in [π/2, 3π/2) 

|cos x| = cos x in [3π/2, 2π] 
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𝑦 = ∫ |𝑐𝑜𝑠𝑥|𝑑𝑥 + ∫ |𝑐𝑜𝑠𝑥|𝑑𝑥 + ∫ |𝑐𝑜𝑠𝑥|𝑑𝑥/V
9

2Y
3
9

Y
3
9   

𝑦 = ∫ 𝑐𝑜𝑠𝑥	𝑑𝑥 − ∫ 𝑐𝑜𝑠𝑥	𝑑𝑥 + ∫ 𝑐𝑜𝑠𝑥	𝑑𝑥/V
2Y
3

2Y
3

Y
3

Y
3
9   

𝑦 = (𝑠𝑖𝑛𝑥)9
Y
3 − (𝑠𝑖𝑛𝑥)V

2Y
3 + (𝑠𝑖𝑛𝑥)2Y

3

/V  

y=(1-0)—1-1+(0+1) =4 

 

Q55 

We know that 

|sin x| = -sin x in [-π/4, 0) 

|sin x| = sin x in [0, π/4] 

𝑦 = ∫ |𝑠𝑖𝑛𝑥|𝑑𝑥 + ∫ |𝑠𝑖𝑛𝑥|𝑑𝑥
Y
7
9

9
0Y7

  

𝑦 = −∫ 𝑠𝑖𝑛𝑥	𝑑𝑥 + ∫ 𝑠𝑖𝑛𝑥	𝑑𝑥
Y
7
9

9
0Y7

  

𝑦 = −(−𝑐𝑜𝑠𝑥)0Y7
9 + (−𝑐𝑜𝑠𝑥)9

Y
7   

𝑦 = C1 − (
√/
D − C (

√/
− 1D = 2 − (

√/
  

Q56 

𝑦 = ∫ 𝑓(𝑥)𝑑𝑥'
(   

𝑦 = ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥'
/

/
(   
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𝑦 = ∫ 2𝑥 + 1	𝑑𝑥 + ∫ 𝑥/ + 1𝑑𝑥'
/

/
(   

𝑦 = (𝑥/ + 𝑥)(/ + C
*2

'
+ 𝑥D

/

'
  

𝑦 = (4 + 2 − 1 − 1) + (9 + 3 − J
'
− 2) = '#

'
  

 

Q57 

𝑦 = ∫ 𝑓(𝑥)𝑑𝑥#
9   

𝑦 = ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 𝑓(𝑥)𝑑𝑥#
/

/
9   

𝑦 = ∫ 3𝑥/ + 4𝑑𝑥 + ∫ 9𝑥 − 2𝑑𝑥#
/

/
9   

𝑦 = (𝑥' + 4𝑥)9/ + C
e*3

/
− 2𝑥D

/

#
  

y=(8+8)+(72-8-18+4) =66 

 

Q58 

𝑦 = ∫ |𝑥| + |𝑥 − 2| + |𝑥 − 4|𝑑𝑥#
9   

𝑦 = ∫ |𝑥| + |𝑥 − 2| + |𝑥 − 4|𝑑𝑥 + ∫ |𝑥| + |𝑥 − 2| + |𝑥 − 4|𝑑𝑥#
/

/
9   

𝑦 = ∫ 𝑥 − (𝑥 − 2) − (𝑥 − 4)𝑑𝑥 + ∫ 𝑥 + (𝑥 − 2) − (𝑥 − 4)𝑑𝑥#
/

/
9   

𝑦 = C− *3

/
+ 6𝑥D

9

/
+ C*

3

/
+ 2𝑥D

9

#
  

y=(-2+12)+(8+8-2-4) =20 
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Exercise 16D 

 

Q1 

f(x) is continuous in [0,2] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9 	~

k   

here h=2/n 

∫ (𝑥 + 4)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓(2𝑟/𝑛)^0(

ÐÑ9
/
9   

= lim
^→S

C/
^
D∑ C/Ð

^
D + 4^0(

ÐÑ9   

= lim
^→S

C/
^
D q(^0()(^)

^
+ 4(𝑛 − 1)r  

= lim
^→S

/
^
^30^O#^30#^

^
  

= lim
^→S

/
^
,^30,^

^
  

= lim
^→S

(9^30(9^
^3

  

= lim
^→S

10 − (10/𝑛)  

=10 

 

Q2 

f(x) is continuous in [1,2] 
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∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=1/n 

∫ (3𝑥 − 2)𝑑𝑥 = lim
^→S

C(
^
D∑ (3 + 3 Ð

^
− 2)^0(

ÐÑ9
/
(   

lim
^→S

C(
^
D∑ (^0(

ÐÑ9 	3 + 3 Ð
^
− 2)  

lim
^→S

C(
^
D C𝑛 + '(^0()(^)

/^
D  

= lim
^→S

C(
^
D C/^

3O'^30'^
/^

D  

= lim
^→S

C,^
30'^
/^3

D  

= lim
^→S

C,
/
D − C '

/^
D =5/2 

 

Q3 

f(x) is continuous in [1,3] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ	 ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=2/n 

∫ (𝑥/)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 q1 + C/Ð

^
Dr^0(

ÐÑ9
'
(   

= lim
^→S

C/
^
D∑ q1 + C/Ð

^
Dr

/
^0(
ÐÑ9   

= lim
^→S

C/
^
D∑ C#Ð

3

^3
+ 1 + #Ð

^
D^0(

ÐÑ9   
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= lim
^→S

/
^
C#(^0()(^)(/^0()

8^3
+ 𝑛 + #(^0()(^)

/^
D  

= lim
^→S

/
^
C#f/^

20/^30^3O^g
8^3

+ 𝑛 + /f^30^g
^

D  

= lim
^→S

/
^
CfJ^

20(/^3O#^gOf8^2gOf(/^20(/^3g
8^3

D  

= lim
^→S

/
^
C/8^

20/#^3O#^
8^3

D  

= lim
^→S

C,/^
20#J^3OJ^
8^2

D  

= lim
^→S

C,/
,
D − C/8

8^
D + C J

8^3
D =26/3 

 

Q4 

f(x) is continuous in [0,3] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = 𝑏 − 𝑎/𝑛^0(
ÐÑ9

~
k   

here h=3/n 

∫ (𝑥/ + 1)𝑑𝑥 = lim
^→S

C'
^
D∑ 𝑓 qC'Ð

^
Dr^0(

ÐÑ9
'
9   

= lim
^→S

C'
^
D∑ qC'Ð

^
D
/
+ 1r^0(

ÐÑ9   

= lim
^→S

C'
^
D∑ CeÐ

3

^3
+ 1D^0(

ÐÑ9   

= lim
^→S

'
^
Ce(^0()(^)(/^0()

8^3
+ 𝑛D	  
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= lim
^→S

'
^
Cef^

30^g(/^0()
8^3

+ 𝑛D	  

= lim
^→S

'
^
Cef/^

20/^30^3O^g
8^3

+ 𝑛D  

= lim
^→S

'
^
Cf(J^

20/:^3Oe^gOf8^2g
8^3

D  

= lim
^→S

'
^
C/#^

20/:^3Oe^
8^3

D  

= lim
^→S

	C:/
20J(^3O/:
8^2

D  

= lim
^→S

C:/
8
D − CJ(

8^
D + C /:

8^3
D  

=12 

 

Q5 

 

f(x) is continuous in [2,5] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=3/n 

∫ (3𝑥/ − 5)𝑑𝑥 = lim
^→S

C'
^
D∑ 𝑓 qC2 + 'Ð

^
Dr^0(

ÐÑ9
,
/   

= lim
^→S

C'
^
D∑ q3 C2 + 'Ð

^
D
/
− 5r^0(

ÐÑ9   

= lim
^→S

C'
^
D∑ 3^0(

ÐÑ9 CeÐ
3

^3
+ 4 + (/Ð

^
D − 5  
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= lim
^→S

'
^
C/:(^0()(^)(/^0()

8^3
+ 12𝑛 + (J^(^0()

^
− 5𝑛D	  

= lim
^→S

'
^
C/:f^

30^g(/^0()
8^3

+ 12𝑛 + (J^(^0()
^

− 5𝑛D  

= lim
^→S

'
^
C/:f/^

20/^30^3O^g
8^3

+ 12𝑛 + (J^(^0()
^

− 5𝑛D  

= lim
^→S

'
^
Cf,#^

20J(^3O/:^gOf#/^2gf(9J^20(9J^3g
8^3

D  

= lim
^→S

'
^
C/9#^

20(Je^3O/:^
8^3

D  

= lim
^→S

C8(/^
20,8:^3O/:^
8^2

D		  

= lim
^→S

C8(/
8
D − C,8:

8^
D + C /:

8^3
D  

=102 

 

 

Q6 

f(x) is continuous in [2,5] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=3/n 

∫ (𝑥/ + 2𝑥)𝑑𝑥 = lim
^→S

C'
^
D∑ 𝑓 qC'Ð

^
Dr^0(

ÐÑ9
'
9   

= lim
^→S

C'
^
D∑ qC'Ð

^
D
/
+ 8Ð

^
r^0(

ÐÑ9   
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= lim
^→S

C'
^
D∑ CeÐ

3

^3
+ 8Ð

^
D^0(

ÐÑ9   

= lim
^→S

'
^
Ce(^0()(^)(/^0()

8^3
+ '^(^0()

^
D  

= lim
^→S

'
^
Cef^

30^g(/^0()
8^3

+ '^(^0()
^

D  

= lim
^→S

'
^
Cef/^

20/^30^3O^g
8^3

+ '^(^0()
^

D  

= lim
^→S

'
^
Cf(J^

20/:^3Oe^gOf(J^20(J^3g
8^3

D  

= lim
^→S

'
^
C'8^

20#,^3Oe^
8^3

D  

= lim
^→S

C(9J^
20(',^3O/:^
8^2

D 	  

= lim
^→S

C(9J
8
D−C(',

8^
D + C /:

8^3
D  

=18 

 

Q7 

 

f(x) is continuous in [1,4] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=3/n 

∫ (3𝑥/ + 2𝑥)𝑑𝑥 = lim
^→	S

C'
^
D∑ 𝑓 qC1 + 'Ð

^
Dr^0(

ÐÑ9
#
(   
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= lim
^→S

C'
^
D∑ �3 C1 + 'Ð

^
D
/
+ 2 C1 + 'Ð

^
D�^0(

ÐÑ9   

= lim
^→S

C'
^
D∑ 3 CeÐ

3

^3
+ 1 + 8Ð

^
D + 2 C1 + 'Ð

^
D^0(

ÐÑ9   

= lim
^→S

'
^
C/:(^0()(^)(/^0()

8^3
+ 3𝑛 + e^(^0()

^
+ 2𝑛 + '^(^0()

^
D  

= lim
^→S

'
^
C/:f^

30^g(/^0()
8^3

+ 5𝑛 + (/^(^0()
^

D  

= lim
^→S

'
^
C/:f/^

20/^30^3O^g
8^3

+ 5𝑛 + (/^(^0()
^

D  

= lim
^→S

'
^
Cf,#^

20J(^3O/:^gOf'9^2gOf:/^20:/^3g
8^3

D  

= lim
^→S

'
^
C(,8^

20(,'^3O/:^
8^3

D  

= lim
^→S

C#8J^
20#,e^3OJ(^
8^2

D  

= lim
^→S

C#8J
8
D − C#,e

8^
D + C J(

8^3
D  

=78 

 

Q8 

f(x) is continuous in [1,3] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛	^0(
ÐÑ9

~
k   

here h=3/n 

∫ (𝑥/ + 5𝑥)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 qC1 + /Ð

^
Dr^0(

ÐÑ9
'
(   
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= lim
^→S

C/
^
D∑ �C1 + /Ð

^
D
/
+ 5 C1 + /Ð

^
D�^0(

ÐÑ9   

= lim
^→S

C/
^
D∑ C1 + #Ð3

^3
+ #Ð

^
+ 5 + (9Ð

^
D^0(

ÐÑ9   

= lim
^→S

C/
^
D∑ C1 + #Ð3

^3
+ #Ð

^
+ 5 + (9Ð

^
D^0(

ÐÑ9   

= lim
^→S

/
^
C#(^0()(^)(/^0()

8^3
+ 6𝑛 + :^(^0()

^
D  

= lim
^→S

/
^
C#f^

30^g(/^0()
8^3

+ 6𝑛 + :^(^0()
^

D  

= lim
^→S

/
^
C#f/^

20/^30^3O^g
8^3

+ 6𝑛 + :^(^0()
^

D  

= lim
^→S

/
^
CfJ^

20(/^3O#^gOf#/^20#/^3gOf'8^2g
8^3

D  

= lim
^→S

/
^
CJ8^

20,#^3O#^
8^3

D	  

= lim
^→S

C(:/^
20(9J^3OJ^
8^2

D  

= lim
^→S

C(:/
8
D − C(9J

8^
D + C J

8^3
D  =86/3 

 

Q9 

f(x) is continuous in [1,3] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

~
k ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(

ÐÑ9   

here h=2/n 
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∫ (2𝑥/ + 5𝑥)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 qC1 + /Ð

^
Dr^0(

ÐÑ9
'
(   

= lim
^→S

C/
^
D∑ �2 C1 + /Ð

^
D
/
+ 5 C1 + /Ð

^
D�^0(

ÐÑ9   

= lim
^→S

C/
^
D∑ C2 + JÐ3

^3
+ JÐ

^
+ 5 + (9Ð

^
D^0(

ÐÑ9   

= lim
^→S

C/
^
D∑ C7 + JÐ3

^3
+ (JÐ

^
D^0(

ÐÑ9   

= lim
^→S

/
^
CJ(^0()(^)(/^0()

8^3
	+ 7𝑛 + e^(^0()

^
D  

= lim
^→S

/
^
CJf^

30^g(/^0()
8^3

+ 7𝑛 + e^(^0()
^

D  

= lim
^→S

/
^
CJf/^

20/^30^3O^g
8^3

+ 7𝑛 + e^(^0()
^

D  

= lim
^→S

/
^
Cf(8^

20/#^3OJ^gOf,#^20,#3gOf#/^2g
8^3

D	  

= lim
^→S

/
^
C((/^

20:J^3OJ^
8^3

D	  

= lim
^→S

C//#^
20(,8^3OJ^
8^2

D  

= lim
^→S

C//#
8
D − C(,8

8^
D + C J

8^3
D =112/3 

 

Q10 

f(x) is continuous in [0,2] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   
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here h=2/n 

∫ (𝑥')𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 C/Ð

^
D^0(

ÐÑ9
/
9   

= lim
^→S

C/
^
D∑ C/Ð

^
D
'

^0(
ÐÑ9   

= lim
^→S

C/
^
D∑ CJÐ

2

^2
D^0(

ÐÑ9   

= lim
^→S

/
^
CJ(^0()

3(^)3

#^2
D  

= lim
^→S

/
^
CJf^

30/^O(gf^3g
#^2

D  

= lim
^→S

/
^
CJf^

70/^2O^3g
#^2

D  

= lim
^→S

C(8^
70'/^2O(8^3

#^7
D	  

= lim
^→S

C(8
#
D − C'/

#^
D + C (8

#^3
D =4 

 

Q11 

f(x) is continuous in [2,4] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=3/n 

∫ (𝑥/ − 3𝑥 + 2)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 qC2 + /Ð

^
Dr^0(

ÐÑ9
#
/   

= lim
^→S

C/
^
D∑ qC2 + /Ð

^
D
/
− 3 C2 + /Ð

^
D + 2r^0(

ÐÑ9   
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= lim
^→S

C/
^
D∑ C#Ð

3

^3
+ JÐ

^
+ 4 − 6 − 8Ð

^
+ 2D^0(

ÐÑ9   

= lim
^→S

/
^
C#(^0()(^)(/^0()

8^3
+ ^(^0()

^
D  

= lim
^→S

/
^
C#f^

30^g(/^0()
8^3

+ ^(^0()
^

D  

= lim
^→S

/
^
C#f/^

20/^30^3O^g
8^3

+ ^(^0()
^

D  

= lim
^→S

/
^
CfJ^

20(/^3O#^gOf8^208^3g
8^3

D  

= lim
^→S

/
^
C(#^

20(J^3O#^
8^3

D  

= lim
^→S

C/J^
20'8^3OJ^
8^2

D  

= lim
^→S

C/J
8
D − C'8

8^
D + C J

8^3
D =14/3 

 

Q12 

f(x) is continuous in [0,2] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=2/n 

∫ (𝑥/ + 𝑥)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 C/Ð

^
D^0(

ÐÑ9
/
9   

= lim
^→S

C/
^
D∑ �C/Ð

^
D
/
+ C/Ð

^
D�^0(

ÐÑ9   
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= lim
^→S

C/
^
D∑ C#Ð

3

^3
+ /Ð

^
D^0(

ÐÑ9   

= lim
^→S

/
^
C#(^0()(^)(/^0()

8^3
+ ^(^0()

^
D  

= lim
^→S

/
^
C#f^

30^g(/^0()
8^3

+ ^(^0()
^

D  

= lim
^→S

/
^
(#f/^

20/^30^3O^g
8^3

+ ^(^0()
^

)  

= lim
^→S

/
^
(fJ^

20(/^3O#^gOf8^208^3g
8^3

  

= lim
^→S

/
^
C(#^

20(J^3O#^
8^3

D  

= lim
^→S

C/J^
20'8^3OJ^
8^2

D	  

= lim
^→S

C/J
8
D − C'8

8^
D + C J

8^3
D  

=14/3 

 

Q13 

f(x) is continuous in [0,3] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=3/n 

∫ (2𝑥/ + 3𝑥 + 5)𝑑𝑥 = lim
^→S

C'
^
D∑ 𝑓 C'Ð

^
D^0(

ÐÑ9
'
9   

= lim
^→S

C'
^
D∑ q2 C'Ð

^
D
/
+ 3 C'Ð

^
D + 5r^0(

ÐÑ9   
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= lim
^→S

C'
^
D∑ C(JÐ

3

^3
+ eÐ

^
+ 5D^0(

ÐÑ9   

= lim
^→S

'
^
C(J(^0()(^)(/^0()

8^3
+ e^(^0()

/^
+ 5𝑛D  

= lim
^→S

'
^
C(Jf^

30^g(/^0()
8^3

+ e^(^0()
/^

+ 5𝑛D  

= lim
^→S

'
^
C(Jf/^

20/^30^3O^g
8^3

+ e^(^0()
/^

+ 5𝑛D  

= lim
^→S

'
^
Cf'8^

20,#^3O(J^gOf/:^20/:^3gO'9^2

8^3
D	  

= lim
^→S

'
^
	Ce'^

20J(^3O(J^
8^3

D  

= lim
^→S

C/:e^
20/#'^3O,#^
8^2

D  

= lim
^→S

C/:e
8
D − C/#'

8^
D + C ,#

8^3
D =93/2 

 

Q14 

Since it is modulus function so we need to break the function and 

then solve it 

𝑓(𝑥) = ∫ (1 − 3𝑥)𝑑𝑥 + ∫ (3𝑥 − 1)𝑑𝑥(
I
2

I
2
9   

it is continuous in [0,1] 

let   𝑔(𝑥) = ∫ (1 − 3𝑥)𝑑𝑥
I
2
9   and   ℎ(𝑥) = ∫ (3𝑥 − 1)𝑑𝑥(

I
2

 

𝑔(𝑥) = ∫ (1 − 3𝑥)𝑑𝑥
I
2
9   
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here h=1/3n 

∫ (1 − 3𝑥)𝑑𝑥 = lim
^→S

C (
'^
D∑ 𝑓(𝑟/3𝑛)^0(

ÐÑ9

I
2
9   

= lim
^→S

C (
'^
D∑ q1 − 3 C Ð

'^
Dr^0(

ÐÑ9   

= lim
^→S

C (
'^
D C𝑛 − '(^0()(^)

8^
D  

= lim
^→S

(
'^

8^30'^3O'^
'^

	  

= lim
^→S

(
'^

'^3O'^
'^

  

= lim
^→S

'^3O'^
e^3

  

= lim
^→S

(
'
+ C '

e^
D  

=1/3 

ℎ(𝑥) = ∫ (3𝑥 − 1)𝑑𝑥(
I
2

  

here h=2/3n 

∫ (3𝑥 − 1)𝑑𝑥 = lim
^→S

C/^
'^
D∑ 𝑓 qC(

'
D + C/Ð

'^
Dr^0(

ÐÑ9
(
I
2

  

= lim
^→S

C /
'^
D∑ C3 C(

'
+ /Ð

'^
D − 1D^0(

ÐÑ9   

= lim
^→S

C /
'^
D C(^0()(^)

^
D  

= lim
^→S

/
'^
. ^

30^
^
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= lim
^→S

/
'^
. ^

30^
^

  

= lim
^→S

/^30/^
'^3

  

= lim
^→S

/
'
− C /

'^
D  

=2/3 

f(x)=g(x)+h(x) 

=(1/3)+(2/3) 

=3/3 

=1 

 

Q15 

f(x) is continuous in [0,2] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=2/n 

∫ (𝑒*)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 C/Ð

^
D^0(

ÐÑ9
/
9   

= lim
^→S

C/
^
D∑ 𝑒

3Ó
³^0(

ÐÑ9   

= lim
^→S

C/
^
D (𝑒9 + 𝑒Ô + 𝑒/Ô + ⋯……… . . +𝑒^Ô  

𝑠𝑢𝑚	𝑜𝑓	𝑒9 + 𝑒Ô + 𝑒/Ô + ⋯…………+ 𝑒^Ô  

Which is g.p with common ratio e1/n 
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Whose sum is = h×f(0h³×g
(0h×

  

= lim
^→S

C/
^
D Ch

×f(0h³×g
(0h×

D  

= lim
^→S

C/
^
D �h

×f(0h³×g
I6¢×.×

×

�  

lim
^→S

(0h×

Ô
= −1  

= lim
^→S

C/
^
D . h

×f(0h³×g
0Ô

  

As h=2/n 

= lim
^→S

C/
^
D . h

C3³Df(0h³∗((3/³g
0//^

  

=e2-1 

 

Q16 

f(x) is continuous in [1,3] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=2/n 

∫ (𝑒0*)𝑑𝑥 = lim
^→S

C/
^
D∑ 𝑓 q1 + C/Ð

^
Dr^0(

ÐÑ9
'
(   

= lim
^→S

C/
^
D∑ 𝑒0C(O

3Ó
³ D^0(

ÐÑ9   
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= lim
^→S

C/
^
D∑ 𝑒0(. 𝑒0

3Ó
³^0(

ÐÑ9   

Common ratio is  

ℎ = −2/𝑛  

𝑠𝑢𝑚 = 𝑒0((𝑒9 + 𝑒Ô + 𝑒/Ô + ⋯……… . . +𝑒^Ô)  

= lim
^→S

C/h
6I

^
D (𝑒9 + 𝑒Ô + 𝑒/Ô + ⋯…… . . +𝑒^Ô  

𝑠𝑢𝑚	𝑜𝑓 = 𝑒9 + 𝑒Ô + 𝑒/Ô + ⋯…… . . +𝑒^Ô  

Which is g.p. with common ratio e1/n 

Whose sum is = h×f(0h³×g
(0h×

  

= lim
^→S

C/h
6I

^
D Ch

×f(0h³×g
(0h×

D  

= lim
^→S

C/h
6I

^
D (h

×f(0h³×g
I6¢×.×

×

  

lim
^→S

(0h×

Ô
= −1  

= lim
^→S

C/h
6I

^
D (h

×f(0h³×g
0Ô

  

As h=-2/n 

= lim
^→S

C/h
6I

^
D (

hC6
3
³D�(0h³∗(6

3
³�

//^
 = (0h63

h	
  

= (h30()
h2
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Q17 

f(x) is continuous in [a,b] 

∫ 𝑓(𝑥)𝑑𝑥 = lim
^→S

ℎ∑ 𝑓(𝑎 + 𝑟ℎ), 𝑤ℎ𝑒𝑟𝑒	ℎ = (𝑏 − 𝑎)/𝑛^0(
ÐÑ9

~
k   

here h=(b-a)/n 

∫ (𝑐𝑜𝑠𝑥)𝑑𝑥 = lim
^→S

C~0k
^
D∑ 𝑓(𝑎 + 𝑟ℎ)^0(

ÐÑ9
~
k   

= lim
^→S

C~0k
^
D∑ 𝑐𝑜𝑠(𝑎 + 𝑟ℎ)^0(

ÐÑ9   

S=cos(a)+ cos(a+h)+cos(a+2h)+cos(a+3h)+………..+ cos(a+(n-1)h) 

=
\]^C³×3 Dcd\CkO

(³6I)×
3 D

\]^C×3D
  

Putting h=(b-a)/n 

lim
^→S

C~0k
^
D
\]^C³(°6¯)3³ Dcd\CkO(³6I)(°6¯)3³ D

¿À³C°6¯3³ D
°6¯
3³

.°6¯3³

  

As we know 

lim
Ô→9

(\]^Ô
Ô
) = 1  

= lim
^→S

2𝑠𝑖𝑛 C(~0k)
k
D 𝑐𝑜𝑠(𝑎 + C(

/
− (

/^
D (𝑏 − 𝑎)  

= 2𝑠𝑖𝑛 C~0k
/
D 𝑐𝑜𝑠 C~Ok

/
D  

Which is trigonometry formula of sin(b)-sin(a) 

Final answer is sin(b)-sin(a) 
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Objective Exercise 

Q1 

𝑦 = ∫ 𝑥√𝑥𝑑𝑥#
(   

= ∫ 𝑥
2
3	𝑑𝑥#

(   

= �*
2
3´I

2
3O(

�  

= /
,
(4

+
3 − 1

+
3)  

= /
,
(32 − 1) = 8/

,
 =12.4 

 

Q2 

𝑦 = ∫ √6𝑥 + 4𝑑𝑥/
9   

= �(8*O#)
I
3´I

8CI3O(D
�
9

/

  

= /
8×'

C16
2
3 − 4

2
3D  

= /
8×'

(64 − 6) = ,8
e

  

 

Q3 

𝑦 = ∫ =*
√,O'

(
9   
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= �(,*O')
6I3´I

,C0I3O(D
�
9

(

  

= /
,
(8

I
3 − 3

I
3) = /

,
f√8 − √3g  

 

Q4 

𝑦 = ∫ (
(O*3

𝑑𝑥(
9   

= (𝑡𝑎𝑛0(𝑥)9(  

= 𝑡𝑎𝑛0(1 − 𝑡𝑎𝑛0(0  

= V
#
− 0  

 

Q5 

𝑦 = ∫ =*
√#0*3

/
9   

Use formula ∫ =*
√k30*3

= 𝑠𝑖𝑛0( *
k
	  

𝑦 = C\]^
6I*
/

D
9

/
  

= 𝑠𝑖𝑛0(1 − 𝑠𝑖𝑛0(0  

= V
/
  

 

Q6 
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𝑦 = ∫ 𝑥√1 + 𝑥/𝑑𝑥√J
√'   

Let, x2 = t 

Differentiating both side with respect to t 

2𝑥 =*
=j
= 1  

⇒ 𝑥𝑑𝑥 = (
/
𝑑𝑡  

At  𝑥 = √3, 𝑡 = 3  

At  𝑥 = √8, 𝑡 = 8  

𝑦 = (
/ ∫ √1 + 𝑡	𝑑𝑡J

/   

= (
/
�((Oj)

I
3´I

CI3O(D
�
'

J

  

= (
'
C9

2
3 − 4

2
3D  

= (
'
(27 − 8) = (e

'
  

 

Q7 

Let, x4 = t 

Differentiating both side with respect to  

4𝑥' =*
=j
= 1	  

⇒ 𝑥'𝑑𝑥 = (
#
𝑑𝑡  
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At x = 0, t = 0 

At x = 1, t = 1 

𝑦 = (
# ∫

(
(Oj3

𝑑𝑡(
9   

= (
#
(𝑡𝑎𝑛0(𝑡)9(  

= (
#
(𝑡𝑎𝑛0(1 − 𝑡𝑎𝑛0(0) = V

(8
  

 

Q8 

Let, log x = t 

Differentiating both side with respect to t 
(
*
=*
=j
= 1  

⇒ (
*
𝑑𝑥 = 𝑑𝑡  

At x = 1, t = 0 

At x = e, t = 1 

𝑦 = ∫ 𝑡/𝑑𝑡(
9   

= Cj
2

'
D
9

(
 = (

'
  

 

Q9 

𝑦 = f𝑙𝑛(𝑠𝑖𝑛𝑥)gY
7

Y
3  
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= 𝑙𝑛 C𝑠𝑖𝑛 V
/
D − 𝑙𝑛 C𝑠𝑖𝑛 V

#
D  

= 𝑙𝑛1 − 𝑙𝑛 (
√/

  

= (
/
𝑙𝑛2  

 

Q10 

𝑦 = ∫ (𝑠𝑒𝑐/𝑥 − 1)𝑑𝑥
Y
7
9   

= (𝑡𝑎𝑛𝑥 − 𝑥)9
Y
7   

= C𝑡𝑎𝑛 V
#
− V

#
D − (𝑡𝑎𝑛0 − 0)  

= 1 − V
#
  

 

Q11 

 

𝑦 = ∫ (Ocd\/*
/

𝑑𝑥
Y
3
9   

= C*
/
+ \]^/*

#
D
9

V//
  

= q
Y
3
/
+ \]^V

#
r − C9

/
+ \]^9

#
D = V

#
  

 

Q12 
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𝑦 = f𝑙𝑛(𝑐𝑜𝑠𝑒𝑐𝑥 − 𝑐𝑜𝑡𝑥)gY
2

Y
3  

= 𝑙𝑛 C𝑐𝑜𝑠𝑒𝑐 V
/
− 𝑐𝑜𝑡 V

/
D − 𝑙𝑛 C𝑐𝑜𝑠𝑒𝑐 V

'
− 𝑐𝑜𝑡 V

'
D	  

= 𝑙𝑚(1 − 0) − 𝑙𝑛 C /
√'
− (

√'
D  

= (
/
𝑙𝑜𝑔3  

 

Q13 

𝑦 = ∫ 𝑐𝑜𝑠𝑥(1 − 𝑠𝑖𝑛/𝑥)𝑑𝑥
Y
3
9   

Let, sin x = t 

Differentiating both side with respect to t 

𝑐𝑜𝑠𝑥 =*
=j
= 1  

⇒ 𝑐𝑜𝑠𝑥	𝑑𝑥 = 𝑑𝑡  

At x = 0, t = 0 

At x = π/2, t = 1 

𝑦 = ∫ 1 − 𝑡/	𝑑𝑡(
9   

= C𝑡 − j2

'
D
9

(
  

= 1 − (
'
 = /

'
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Q14 

𝑦 = ∫ 𝑒jk^*𝑠𝑒𝑐/𝑥	𝑑𝑥
Y
7
9   

Let, tan x = t 

Differentiating both side with respect to t 

𝑠𝑒𝑐/𝑥 =*
=
= 1  

⇒ 𝑠𝑒𝑐/𝑥	𝑑𝑥 = 𝑑𝑡  

At x = 0, t = 0 

At x =π/4, t = 1 

𝑦 = ∫ 𝑒j	𝑑𝑡(
9   

= 𝑒j9
(  

= e1 – e0 

= e – 1 

 

Q15 

Let, sin x = t 

Differentiating both side with respect to t 

𝑐𝑜𝑠𝑥 =*
=j
= 1  

⇒ 𝑐𝑜𝑠𝑥	𝑑𝑥 = 𝑑𝑡  
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At x = 0, t = 0 

At x = V
/
 , t = 1  

𝑦 = ∫ (
(Oj3

𝑑𝑡(
9 v 

= (𝑡𝑎𝑛0(𝑡)9(  

= tan-11 – tan-10 = π/4 

 

Q16 

Let, 1/x = t 

Differentiating both side with respect to t 
0(
*3

=*
=j
= 1  

⇒ (
*3
𝑑𝑥 = −𝑑𝑡  

At x = 1/π, t = π 

At x = 2/π, t = π/2 

𝑦 = ∫ 𝑠𝑖𝑛𝑡	𝑑𝑡
Y
3
V   

= (−𝑐𝑜𝑠𝑡)V
Y
3  = 1 

 

Q17 

𝑦 = ∫ (
(O\]^*

× (0\]^*
(0\]^*

𝑑𝑥V
9   
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= ∫ (0\]^*
cd\3*

𝑑𝑥V
9   

= ∫ (
cd\3*

− \]^*
cd\3*

𝑑𝑥V
9   

= ∫ 𝑠𝑒𝑐/𝑥𝑑𝑥 − ∫ \]^*
cd\3*

𝑑𝑥V
9

V
9   

Let, cos x = t 

Differentiating both side with respect to  

−𝑠𝑖𝑛𝑥 =*
=j
= 1  

⇒ 𝑠𝑖𝑛𝑥	𝑑𝑥 = −𝑑𝑡  

At x = 0, t = 1 

At x = π, t = -1 

𝑦 = (𝑡𝑎𝑛𝑥)9V + ∫
(
j3
𝑑𝑡0(

(   

= (𝑡𝑎𝑛𝜋 − 𝑡𝑎𝑛0) + Cj
6I

0(
D
(

0(
 =2 

 

Q18 

𝑦 = ∫ 𝑠𝑖𝑛
2
3𝑥𝑐𝑜𝑠'𝑥𝑑𝑥V//

9   

𝑦 = ∫ 𝑠𝑖𝑛
2
3𝑥𝑐𝑜𝑠𝑥)(1 − 𝑠𝑖𝑛/𝑥)𝑑𝑥

Y
3
d   

Let, sin x = t 

Differentiating both side with respect to t 

𝑐𝑜𝑠𝑥 =*
=j
= 1  
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	⇒cos x dx=dt 

At x = 0, t = 0 

At x = π/2, t = 1 

𝑦 = ∫ 𝑡
2
3 − 𝑡

;
3𝑑𝑡(

9   

= �j
+
3
+
3
− j

¥
3
¥
3
�
9

(

  

= /
,
− /

e
  

= J
#,	

  

 

Q19 

𝑦 = ∫ hi(*O(0()
((O*)3

𝑑𝑥(
9   

= ∫ 𝑒* C (
(O*

− (
((O*)3

D 𝑑𝑥(
9   

Use formula ∫ex(f(x) + f’(x))dx = ex f(x) 

If 𝑓(𝑥) = (
(O*

  

then 𝑓¬(𝑥) = − (
((O*)3

  

𝑦 = C hi

(O*
D
9

(
  

𝑦 = h
/
− 1  
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Q20 

𝑦 = ∫ 𝑒* q(O\]^*
/cd\3i3

r 𝑑𝑥
Y
3
9   

= ∫ 𝑒* q (
/cd\3i3

+ \]^*
/cd\3i3

r 𝑑𝑥
Y
3
9   

= ∫ 𝑒* q (
/cd\3i3

+
/\]^i3cd\

i
3

/cd\3i3
r 𝑑𝑥	

Y
3
9   

= ∫ 𝑒* C(
/
𝑠𝑒𝑐/ *

/
+ 𝑡𝑎𝑛 *

/
D 𝑑𝑥

Y
3
9   

Use formula ∫ex(f(x) + f’(x))dx = ex f(x) 

If  𝑓(𝑥) = 𝑡𝑎𝑛 *
/
  then 𝑓’(𝑥) = (

/
𝑠𝑒𝑐/ *

/
	  

𝑦 = C𝑒*𝑡𝑎𝑛 *
/
D
9

Y
3   

= 𝑒
Y
3𝑡𝑎𝑛

Y
3
/
− 𝑒9𝑡𝑎𝑛 9

/
  

= 𝑒
Y
3  

 

Q21 

𝑦 = ∫ √𝑠𝑖𝑛/𝑥 + 𝑐𝑜𝑠/𝑥 + 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥𝑑𝑥
Y
7
9   

= ∫ 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥𝑑𝑥
Y
7
9   

= (−𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥)9
Y
7   
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= C− (
√/
+ (

√/
D − (−1 + 0)  

y = 1 

 

Q22 

𝑦 = ∫ √2𝑐𝑜𝑠/𝑥𝑑𝑥
Y
3
9   

= ∫ √2𝑐𝑜𝑠𝑥𝑑𝑥
Y
3
9   

= √2(𝑠𝑖𝑛𝑥)9
Y
3   =√2 

 

Q23 

𝑦 = ∫ (0*0(O(
(O*

𝑑𝑥(
9   

= ∫ /
(O*

− 1	𝑑𝑥(
9   

= (2𝑙𝑛(1 + 𝑥) − 𝑥)9(  

= 2 ln 2 – 1 

 

Q24 

𝑦 = ∫ (0cd\/*
/

𝑑𝑥
Y
3
9   

= C*
/
− \]^/*

#
D
9

Y
3   
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= V
#
− \]^V

#
 = V

#
  

 

 

Q25 

𝑦 = ∫ 𝑐𝑜𝑠𝑥(1 − 2𝑠𝑖𝑛/𝑥)𝑑𝑥
Y
Z
9   

= ∫ 𝑐𝑜𝑠𝑥 − 2𝑐𝑜𝑠𝑥𝑠𝑖𝑛/𝑥	𝑑𝑥
Y
Z
9   

= (𝑠𝑖𝑛𝑥)9
Y
Z − 2∫ 𝑐𝑜𝑠𝑥𝑠𝑖𝑛/𝑥𝑑𝑥

Y
Z
9   

Let, sin x = t 

Differentiating both side with respect to t 

𝑐𝑜𝑠𝑥 =*
=j
= 1  

⇒ 𝑐𝑜𝑠𝑥𝑑𝑥 = 𝑑𝑡  

At x = 0, t = 0 

At x = π/6, t = 1/2 

𝑦 = 𝑠𝑖𝑛 V
8
− 𝑠𝑖𝑛0 − 2∫ 𝑡/𝑑𝑡

I
3
9   

= (
/
− 2 Cj

2

'
D
9

I
3   

= (
/
− (

(/
  

= ,
(/
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Q26 

𝑦 = ∫ 𝑠𝑖𝑛𝑥(2	𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥)𝑑𝑥
Y
3
9   

= 2∫ 𝑠𝑖𝑛/𝑥𝑐𝑜𝑠𝑥𝑑𝑥
Y
3
9   

Let, sin x = t 

Differentiating both side with respect to t 

𝑐𝑜𝑠𝑥 =*
=j
= 1  

⇒ 𝑐𝑜𝑠𝑥𝑑𝑥 = 𝑑𝑡  

At x = 0, t = 0 

At x = π/2, t = 1 

𝑦 = 2∫ 𝑡/𝑑𝑡(
9   

= 2Cj
2

'
D
9

(
 = /

'
  

 

Q27 

𝑦 = ∫ (2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥)(4𝑐𝑜𝑠'𝑥 − 3𝑐𝑜𝑠𝑥)𝑑𝑥V
9   

Let, cos x = t 

Differentiating both side with respect to t 

−𝑠𝑖𝑛𝑥 =*
=j
= 1  

⇒ 𝑠𝑖𝑛𝑥𝑑𝑥 = −𝑑𝑡  

At x = 0, t = 1 
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At x = π, t = -1 

𝑦 = −∫ 8𝑡# − 6𝑡/𝑑𝑡0(
(   

= −C8 	j
+

,
− 6 j

2

'
D
(

0(
	  

= −)C− J
,
+ 2D − CJ

,
− 2D- = −#

,
  

 

Q28 

𝑦 = ∫ hi

(Oh3i
𝑑𝑥(

9   

Let ex = t 

Differentiating both side with respect to t 

𝑒* =*
=j
= 1  

⇒ 𝑒*𝑑𝑥 = 𝑑𝑡  

At x = 0, t = 1 

At x = 1, t = e 

𝑦 = ∫ (
(Oj3

𝑑𝑡h
(   

= (𝑡𝑎𝑛0(𝑡)(h  

= tan-1e – tan-11 

= tan-1e – π/4 
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Q29 

Let, x = t2 

Differentiating both side with respect to t 
=*
=j
= 2𝑡  

⇒ 𝑑𝑥 = 2𝑡	𝑑𝑡  

At x = 0, t = 0 

At x = 9, t = 3 

𝑦 = ∫ /j
(Oj

𝑑𝑡'
9   

= 2∫ jO(0(
(Oj

𝑑𝑡'
9   

= 2∫ 1 − (
(Oj

𝑑𝑡'
9   

= 2f𝑡 − 𝑙𝑛(1 + 𝑡)g9
'
  

y = 2[(3 – ln 4) – (0 – ln 1)] 

= 6 – 2 log 4 

 

Q30 

Use integration by parts 

 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

 

 
= π/2 - 1 

 

Q31 

On converting denominator into perfect square we get 

 

 

 
 

 
= 𝜋/3√3  
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Q32 

Let, x = sin t 

Differentiating both side with respect to t 
=*
=j
= 𝑐𝑜𝑠𝑡  

This means 𝑑𝑥 = 𝑐𝑜𝑠𝑡	𝑑𝑡  

At x = 0, t = 0 

At x = 1, t = π/2 

 

 

 

 

= V
/
− 1 

 

Q33 
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2 ln(1 + 𝑥) − 𝑥 within the limits 0 and 1 

= 2 log 2 – 1 

 

Q34 

Let, x = a sin t 

Differentiating both side with respect to t 
=*
=j
= 𝑐𝑜𝑠𝑡  

This means 𝑑𝑥 = 𝑐𝑜𝑠𝑡	𝑑𝑡  

At x = -a, t = - π/2 

At x = a, t = π/2 
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= aπ 

 

Q35 

 

 

 
= V
/
 

 

Q36 

We know that 

|x| = -x in [-2, 0) 
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|x| = x in [0, 2] 

 

 

 
y = 0 – (-2) + 2 – 0 

= 4 

 

Q37 

We know that 

|2x – 1| = -(2x – 1) in [0, 1/2) 

|2x – 1| = (2x – 1) in [1/2, 1] 

 

 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

 

 
 y = ½  

 

Q38 

We know that 

|2x + 1| = -(2x + 1) in [-2, -1/2) 

|2x + 1| = (2x + 1) in [-1/2, 1] 

 

 

 

 
y = 9/2  
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Q39 

We know that 

|x| = -x in [-2, 0) 

|x| = x in [0, 1] 

 

 

 

 
= -(0 – (-2)) + (1 – 0) 

= -1 

 

Q40 

We know that 

|x| = -x in [-a, 0) where a > 0 

|x| = x in [0, a] where a > 0 
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= 0 

 

Q41 

Find the equivalent expression to |cos x| at 0 ≤ x ≤ π 

In 0 ≤ x ≤ π/2 

=cos x 

In π/2 ≤ x ≤ π 

=-cos x 
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⇒1-0-(-1) +0=2 

 

Q42 

Find the equivalent expression to |sin x| at 0<x<2π 

In 0 ≤ x ≤ π 

|sin x| = sin x 

In π ≤ x ≤ 2π 

|sin x| = -sin x 

  

=-cos π-(-cos 0)+cos 2π-cos π 

=-(-1)+1+1-(-1) 

=2+2 

=4 

 

Q43 

Here,a = π/2 
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= ∫ 1	𝑑𝑥V//
9  

2I = π/2  

I = V
#
 

 

Q44 

a = V
/
 

 

 

 

= ∫ 1	𝑑𝑥V//
9  

2I = V
/
 

= V
#
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Q45 

a = V
/
 

 

 

 

= ∫ 1	𝑑𝑥V//
9  

2I = π/2  

= V
#
  

 

Q46 

a = V
/
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2I = π/2  

= V
#
 

 

Q47 

a = V
/
 

 

 

2I = ∫ 1	𝑑𝑥V//
9  

2I = V
/
 

I = V
#
 

 

 

Q48 

a = π/2  
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f(x) = √Údj	*
√Údj	*O	√ÛÜ�*

 = √jk^	*
√Údj	*O	√ÛÜ�*

 

2 I = ∫ 1	𝑑𝑥V//
9  

 = V
#
 

 

Q49 

 

 

 

 
a = V

/
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= ∫ 1	𝑑𝑥V//
9  

= V
#
 

 

Q50 

 

 

 

So our integral becomes,  

a = V
/
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= ∫ 1	𝑑𝑥V//
9  

= V
#
 

 

 

Q 51 

So our integral becomes 

 

 
a = V

/
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=∫ 1	𝑑𝑥V//
9  

= V
#
 

 

Q52 

 

a = V
/
 

 
We know that, 

 

2I = ∫ 1	𝑑𝑥V//
9  

2I = V
/
 

= V
#
 

 

Q53 

so our integral becomes, 
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Here a = V
/
 and  

 
We know that, 

2I=∫ 1	𝑑𝑥V//
9  

= V
#
 

 

Q54 

So our integral becomes, 

 

 

a = V
/
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∫ 1	𝑑𝑥V//
9  = V

#
 

 

Q55 

So our integral becomes, 

 

 
a = π/2  
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∫ 1	𝑑𝑥V//
9  = 0 = V

#
 

 

 

Q56 

Here f(x)=x4sinx 

we will see f(-x)=(-x)4sin(-x) 

=- x4sinx 

Therefore, f(x) is a odd function, 

∫ 𝑥#𝑆𝑖𝑛𝑥	𝑑𝑥V
0V   

 

Q57 

Here f(x)=x3 cos3 x 

we will see f(-x)= (-x)3 cos3(-x) 

=-x3 cos 3 x 

Therefore, f(x) is a odd function, 

∫ 𝑥' cos' 𝑥 	𝑑𝑥V
0V  = 0 
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Q58 

f(x)=sin5x 

f(-x)=sin5(-x) 

=-sin5x 

Therefore, f(x) is a odd function, 

∫ Sin, 𝑥 	𝑑𝑥V
0V  = 0 

 

Q59 

 

 

 

= −/:
#

 

 

Q60 

f(x) = logk0*
kO*

 

f(-x) = logk0(0*)
k0*

 = logkO*
k0*

 = -logk0*
kO*
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Hence it is a odd function 

∫ log k0*
kO*

𝑑𝑥k
0k  = 0 

 

Q61 

sin61x and x123is an odd function, 

so there integral is zero. 

 

Q62 

f(x)=tan x 

f(-x) =tan(-x) 

=-tan x 

hence the function is odd, 

therefore, I=0 

 

Q63 

By by parts, 

 

 x - = x -  
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Q64 

cosx is an even function so, 

 

 
=2(1-0) =2 

 

Q65 

Here, 

 

 

 

 

I = k
/
 

 



	
 

Class XII www.vedantu.com               RS Aggarwal Solutions 

Q66 

let  

 

 

 

 

 

 

I = V
J
log 2 

 

Q67 

∫ 𝑓(𝑥)𝑑𝑥 = 	∫ 𝑓(𝑥)𝑑𝑥9
0k + ∫ 𝑓(𝑥)𝑑𝑥k

9
k
0k   

∫ 𝑓(−𝑥)𝑑𝑥 = 	∫ 𝑓(𝑥)𝑑𝑥9
0k

k
9   

∫ 𝑓(−𝑥)𝑑𝑥 +	∫ 𝑓(𝑥)𝑑𝑥k
9

k
9   
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Q68 

∫ [𝑥]𝑑𝑥 = 	∫ [𝑥]𝑑𝑥(
9 + ∫ [𝑥]𝑑𝑥(.,

(
(.,
9   

= ∫ 0. 𝑑𝑥(
9 + ∫ 1. 𝑑𝑥(.,

(  

= ½  

 

Q69 

∫ [𝑥]𝑑𝑥 = ∫ [𝑥]𝑑𝑥 + ∫ [𝑥]𝑑𝑥(
9

9
0(

/
9   

= ∫ −1𝑑𝑥 +	∫ 0𝑑𝑥(
9

9
0(  

=-1-0+0 = -1 

 

Q70 

∫ |𝑥/ − 3𝑥 + 2|𝑑𝑥/
9 	  

∴ x2-3x+2=0 

(x-2)(x-1)=0 

so, 2, and 1 itself are the limits so no breaking points for the 

integral, 

∫ (−𝑥/ + 3𝑥 − 2)𝑑𝑥/
(   

[0*
2

'
+	'*

3

/
− 2𝑥] (limits 1 to 2 
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= 1/6 

 

Q71 

∴ sin x=0 

∴ x=0,π,2π…. 

So π, 2π are the limits so no breaking points for the integral, 

∫ −	𝑆𝑖𝑛𝑥𝑑𝑥 = 	−𝐶𝑜𝑠𝑥/V
V 	 (π, 2π 

=2 

 

Q72 

put sin0( 𝑥 = 𝑡 

𝑑𝑡 = 	 =*
√(0*3

  

x=sin t 

sin0( 1/√2 = 𝜋/4  

=t = 0 and sin-1 0=0 

Limit changes to, 

∫ j=j
(0���3 j

Y
7
9 = ∫ 𝑡	 sec/ 𝑡 𝑑𝑡

Y
7
9 	  

= t tant - ∫ tan 𝑡 𝑑𝑡
Y
7
9 	  

[t tan t + log cost] within the limits (0, π/4) 
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= V
#
− (

/
𝑙𝑜𝑔2 

 

Q73 

put x=tan y 

dx=sec2ydy 

∫ sin0((𝑆𝑖𝑛	2𝑦) sec/ 𝑦 𝑑𝑦
Y
7
9   

= 2∫ y sec/ 𝑦 𝑑𝑦
Y
7
9   

= 2[y tany - ∫ tan 𝑦 𝑑𝑦
Y
7
9 ] 

= 2[y tany – log cosy] within the limite 0, π/4  

= V
/
− log 2  


