
CHAPTER 

07 INDEFINITE INTEGRALS 

PRIMITIVE  OR  ANTIDERIVATIVE:  

A function 𝜑𝜑(𝑥𝑥) is called a primitive (or an antiderivative or an integral) of a function f(x) if 

𝜑𝜑′(𝑥𝑥) = 𝑓𝑓(𝑥𝑥). 

INDEFINITE INTEGRALS: 

Let f(x) be a function. Then the family of all its primitives(or antiderivatives) is called the 

indefinite integral of  f(x) and is denoted by ∫𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑. 

The symbol ∫𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 is read as the indefinite integral of f(x) with respect to x. Thus, 

𝑑𝑑
𝑑𝑑𝑑𝑑

[𝜑𝜑(𝑥𝑥) + 𝐶𝐶] = 𝑓𝑓(𝑥𝑥) ⇔�𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝜑𝜑(𝑥𝑥) + 𝐶𝐶 

where 𝜑𝜑(𝑥𝑥) is the primitive of f(x) and C is an arbitrary constant known as constant of 

integration. 

IMPORTANT INTEGRATION FORMULAS: 

I. ∫ 𝑥𝑥𝑛𝑛  𝑑𝑑𝑑𝑑 =  𝑥𝑥
𝑛𝑛+1

𝑛𝑛+1
+ 𝐶𝐶 , 𝑛𝑛 ≠ −1

II. ∫𝑑𝑑𝑑𝑑 = 𝑥𝑥 + 𝐶𝐶

III. ∫ 1
𝑥𝑥

 𝑑𝑑𝑑𝑑 = log|𝑥𝑥| + 𝐶𝐶 , 𝑥𝑥 ≠ 0 

IV. ∫ 𝑒𝑒𝑥𝑥  𝑑𝑑𝑑𝑑 =  𝑒𝑒𝑥𝑥 + 𝐶𝐶

V. ∫𝑎𝑎𝑥𝑥𝑑𝑑𝑑𝑑 = 𝑎𝑎𝑥𝑥

log𝑒𝑒 𝑎𝑎
+ 𝐶𝐶,𝑎𝑎 > 0,𝑎𝑎 ≠ 1

VI. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑 =  −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝐶𝐶

INTEGRALS 
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VII. ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶 

VIII. ∫ 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑 = log |𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠| + 𝐶𝐶 

IX. ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑 = log |𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠| + 𝐶𝐶 

X. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑 = log|𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡| + 𝐶𝐶 = 𝑙𝑙𝑙𝑙𝑙𝑙 �tan �𝜋𝜋
4

+ 𝑥𝑥
2
�� + 𝐶𝐶 

XI. ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑 = log|𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐| + 𝐶𝐶 = 𝑙𝑙𝑙𝑙𝑙𝑙 �tan �𝑥𝑥
2
�� + 𝐶𝐶 

XII. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2 𝑑𝑑𝑑𝑑 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝐶𝐶 

XIII. ∫ 𝑐𝑐𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠2 𝑑𝑑𝑑𝑑 = −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝐶𝐶 

XIV. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠. 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑑𝑑𝑑𝑑 = secx + 𝐶𝐶 

XV. ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑑𝑑𝑑𝑑 = −cosec x + 𝐶𝐶 

XVI. ∫ 1
√1−𝑥𝑥2

 𝑑𝑑𝑑𝑑 =  sin−1 𝑥𝑥 + 𝐶𝐶 

XVII. ∫ −1
√1−𝑥𝑥2

 𝑑𝑑𝑑𝑑 =  cos−1 𝑥𝑥 + 𝐶𝐶 

XVIII. ∫ 𝑑𝑑𝑑𝑑
1+𝑥𝑥2

= tan−1 𝑥𝑥 + 𝐶𝐶 

XIX. ∫ −𝑑𝑑𝑑𝑑
1+𝑥𝑥2

= cot−1 𝑥𝑥 + 𝐶𝐶 

XX. ∫ 𝑑𝑑𝑑𝑑
𝑥𝑥√𝑥𝑥2−1

=  sec−1 𝑥𝑥 + 𝐶𝐶 

XXI. ∫ −𝑑𝑑𝑑𝑑
𝑥𝑥√𝑥𝑥2−1

=  𝑐𝑐𝑐𝑐sec−1 𝑥𝑥 + 𝐶𝐶 

XXII. ∫ 1
√𝑎𝑎2−𝑥𝑥2

𝑑𝑑𝑑𝑑 = sin−1(𝑥𝑥
𝑎𝑎

) + 𝐶𝐶 

XXIII. ∫ −1
√𝑎𝑎2−𝑥𝑥2

𝑑𝑑𝑑𝑑 = cos−1(𝑥𝑥
𝑎𝑎

) + 𝐶𝐶 

XXIV. ∫ 1
𝑎𝑎2+𝑥𝑥2

𝑑𝑑𝑑𝑑 = 1
𝑎𝑎

tan−1(𝑥𝑥
𝑎𝑎

) + 𝐶𝐶 

XXV. ∫ −1
𝑎𝑎2+𝑥𝑥2

𝑑𝑑𝑑𝑑 = 1
𝑎𝑎

cot−1(𝑥𝑥
𝑎𝑎

) + 𝐶𝐶 

XXVI. ∫ 1
𝑥𝑥√𝑥𝑥2−𝑎𝑎2

𝑑𝑑𝑑𝑑 =  1
𝑎𝑎

sec−1(𝑥𝑥
𝑎𝑎

) + 𝐶𝐶 

XXVII. ∫ −1
𝑥𝑥√𝑥𝑥2−𝑎𝑎2

𝑑𝑑𝑑𝑑 =  1
𝑎𝑎

cosec−1(𝑥𝑥
𝑎𝑎

) + 𝐶𝐶 

XVIII. ∫ 𝑑𝑑𝑑𝑑
(𝑥𝑥2−𝑎𝑎2)

=  1
2𝑎𝑎

log �𝑥𝑥−𝑎𝑎
𝑥𝑥+𝑎𝑎

� + 𝐶𝐶  

XXIX. ∫ 𝑑𝑑𝑑𝑑
(𝑎𝑎2−𝑥𝑥2)

=  1
2𝑎𝑎

log �𝑎𝑎+𝑥𝑥
𝑎𝑎−𝑥𝑥

� + 𝐶𝐶  

XXX. ∫ 𝑑𝑑𝑑𝑑
√𝑥𝑥2−𝑎𝑎2

= log�𝑥𝑥 + √𝑥𝑥2 − 𝑎𝑎2� + 𝐶𝐶 

XXXI. ∫ 𝑑𝑑𝑑𝑑
√𝑥𝑥2+𝑎𝑎2

= log�𝑥𝑥 + √𝑥𝑥2 + 𝑎𝑎2� + 𝐶𝐶 
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XXXII. ∫√𝑎𝑎2 − 𝑥𝑥2 𝑑𝑑𝑑𝑑 = 𝑥𝑥
2
√𝑎𝑎2 − 𝑥𝑥2 + 𝑎𝑎2

2
sin−1 𝑥𝑥

𝑎𝑎
+ 𝐶𝐶 

XXIII. ∫√𝑥𝑥2 − 𝑎𝑎2 𝑑𝑑𝑑𝑑 = 𝑥𝑥
2
√𝑥𝑥2 − 𝑎𝑎2 − 𝑎𝑎2

2
log�𝑥𝑥 + √𝑥𝑥2 − 𝑎𝑎2� + 𝐶𝐶 

XXIV. ∫√𝑥𝑥2 + 𝑎𝑎2 𝑑𝑑𝑑𝑑 = 𝑥𝑥
2
√𝑥𝑥2 + 𝑎𝑎2 + 𝑎𝑎2

2
log�𝑥𝑥 + √𝑥𝑥2 + 𝑎𝑎2� + 𝐶𝐶 

XXXV. ∫ 𝑒𝑒𝑥𝑥 [𝑓𝑓(𝑥𝑥) + 𝑓𝑓′(𝑥𝑥)]𝑑𝑑𝑑𝑑 = 𝑒𝑒𝑥𝑥𝑓𝑓(𝑥𝑥) + 𝐶𝐶 

 

SOME STANDARD RESULTS ON INTEGRATION: 

I. The differentiation of an integral is the integrand itself or differentiation and integration 

are inverse operations. 

i.e. 𝑑𝑑
𝑑𝑑𝑑𝑑

(∫𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑) = 𝑓𝑓(𝑥𝑥) 

II. ∫𝑘𝑘 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝑘𝑘 ∫ 𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑, where k is a constant. 

i.e. the integral of the product of a constant and a function = the constant×integral of the 

function. 

III. ∫{𝑓𝑓(𝑥𝑥) ± 𝑔𝑔(𝑥𝑥)}𝑑𝑑𝑑𝑑 = ∫𝑓𝑓(𝑥𝑥)𝑑𝑑𝑑𝑑 ± ∫𝑔𝑔(𝑥𝑥)𝑑𝑑𝑑𝑑 

i.e. the integral of the sum or difference of a finite number of functions is equal to the sum 

or difference of the integrals of the various functions. 

IV. ∫{𝑘𝑘1 𝑓𝑓1(𝑥𝑥) ± 𝑘𝑘2𝑓𝑓2(𝑥𝑥)± . . . ±𝑘𝑘𝑛𝑛𝑓𝑓𝑛𝑛(𝑥𝑥)}𝑑𝑑𝑑𝑑 =  𝑘𝑘1 ∫ 𝑓𝑓1 (𝑥𝑥)𝑑𝑑𝑑𝑑 ±

𝑘𝑘2 ∫ 2 (𝑥𝑥)𝑑𝑑𝑑𝑑 ± . . .𝑘𝑘𝑛𝑛 ∫𝑓𝑓𝑛𝑛 (𝑥𝑥)𝑑𝑑𝑑𝑑  

i.e. the integration of the linear combination of a finite number of functions is equal to the 

linear combination of their integrals. 

 

INTEGRATION BY SUBSTITUTION: 

The method of evaluating an integral by reducing it to standard form by a proper substitution is 

called integration by substitution. To evaluate an integral of the type ∫𝑓𝑓{𝑔𝑔(𝑥𝑥)}.𝑔𝑔′(𝑥𝑥)𝑑𝑑𝑑𝑑, we 

substitute g(x)=t, so that 𝑔𝑔′(𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑. 
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SOME STANDARD SUBSTITUTIONS: 

Expression Substitution 

𝒂𝒂𝟐𝟐 − 𝒙𝒙𝟐𝟐 𝒐𝒐𝒐𝒐 �𝒂𝒂𝟐𝟐 − 𝒙𝒙𝟐𝟐 x= asin𝜃𝜃  𝑜𝑜𝑜𝑜 acos𝜃𝜃 

𝒂𝒂𝟐𝟐 + 𝒙𝒙𝟐𝟐 𝒐𝒐𝒐𝒐 �𝒂𝒂𝟐𝟐 + 𝒙𝒙𝟐𝟐 x= atan𝜃𝜃  𝑜𝑜𝑜𝑜 acot𝜃𝜃 

𝐱𝐱𝟐𝟐 − 𝒂𝒂𝟐𝟐 𝒐𝒐𝒐𝒐 �𝒙𝒙𝟐𝟐 − 𝒂𝒂𝟐𝟐 x= asec𝜃𝜃  𝑜𝑜𝑜𝑜 acosec𝜃𝜃 

�
𝒂𝒂 + 𝒙𝒙
𝒂𝒂 − 𝒙𝒙

𝒐𝒐𝒐𝒐�
𝒂𝒂 − 𝒙𝒙
𝒂𝒂 + 𝒙𝒙

 
x= acos 2𝜃𝜃 

�
𝒙𝒙 − 𝜶𝜶
𝜷𝜷 − 𝒙𝒙

𝒐𝒐𝒐𝒐�(𝒙𝒙 − 𝜶𝜶)(𝜷𝜷 − 𝒙𝒙) 
x=𝛼𝛼𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 + 𝛽𝛽𝑠𝑠𝑠𝑠𝑠𝑠2𝜃𝜃 

�
𝒙𝒙

𝒂𝒂 − 𝒙𝒙
𝒐𝒐𝒐𝒐�

𝒂𝒂 − 𝒙𝒙
𝒙𝒙

 
𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎2𝜃𝜃 𝑜𝑜𝑜𝑜 𝑥𝑥 = 𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 

�
𝒙𝒙

𝒂𝒂 + 𝒙𝒙
𝒐𝒐𝒐𝒐�

𝒂𝒂 + 𝒙𝒙
𝒙𝒙

 
𝑥𝑥 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎2𝜃𝜃 𝑜𝑜𝑜𝑜 𝑥𝑥 = 𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃 

�
𝒅𝒅𝒅𝒅

𝒂𝒂 ± 𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃
 Put cosx =

1−𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2

 , then put tan 𝑥𝑥
2

= 𝑡𝑡 

�
𝒅𝒅𝒅𝒅

𝒂𝒂 ± 𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃
 

 

Put sinx =
2𝑡𝑡𝑡𝑡𝑡𝑡𝑥𝑥2

1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
 , then put tan 𝑥𝑥

2
= 𝑡𝑡 

�
𝒅𝒅𝒅𝒅

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 + 𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃
 Put a = rcos 𝜃𝜃 and  

b=rsin𝜃𝜃 where,r=√𝑎𝑎2 + 𝑏𝑏2 and𝜃𝜃 = tan−1 𝑎𝑎
𝑏𝑏
 

∫ 𝒅𝒅𝒅𝒅
𝐚𝐚+𝐛𝐛𝐬𝐬𝐬𝐬𝐬𝐬𝟐𝟐 𝒙𝒙

 , ∫ 𝒅𝒅𝒅𝒅
𝐚𝐚+𝐛𝐛𝐜𝐜𝐜𝐜𝐜𝐜𝟐𝟐 𝒙𝒙

 ,∫ 𝒅𝒅𝒅𝒅
𝒂𝒂𝒄𝒄𝒄𝒄𝒄𝒄𝟐𝟐𝒙𝒙+𝒃𝒃𝒔𝒔𝒔𝒔𝒔𝒔𝟐𝟐𝒙𝒙

 , 

∫ 𝒅𝒅𝒅𝒅
(𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂+𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃𝒃)𝟐𝟐

  

 

Divide numerator and denominator by 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥. 

Reduce 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 in denominator as  

1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥.Put tanx=t and proceed  

For perfect square, 

∫ 𝛗𝛗(𝐱𝐱)𝐝𝐝𝐝𝐝
(𝐚𝐚𝐚𝐚+𝐛𝐛)�𝒑𝒑𝒑𝒑+𝒒𝒒

 or ∫ 𝛗𝛗(𝐱𝐱)𝐝𝐝𝐝𝐝
(𝐚𝐚𝐱𝐱𝟐𝟐+𝐛𝐛𝐛𝐛+𝐜𝐜)�𝒑𝒑𝒑𝒑+𝒒𝒒

 Put �𝑝𝑝𝑝𝑝 + 𝑞𝑞 = 𝑡𝑡. 

�
𝛗𝛗(𝐱𝐱)𝐝𝐝𝐝𝐝

(𝐩𝐩𝐩𝐩 + 𝐪𝐪)(√𝐚𝐚𝐱𝐱𝟐𝟐 + 𝐛𝐛𝐛𝐛 + 𝐜𝐜)
 Put px+q=1

𝑡𝑡
 

�
𝛗𝛗(𝐱𝐱)𝐝𝐝𝐝𝐝

(𝐩𝐩𝐱𝐱𝟐𝟐 + 𝐪𝐪)(√𝐚𝐚𝐱𝐱𝟐𝟐 + 𝐛𝐛)
 Put x=1

𝑡𝑡
 and then put √𝑎𝑎2 + 𝑏𝑏𝑡𝑡2 = 𝑢𝑢 

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



 

INTEGRATION BY PARTIAL FRACTIONS: 

Suppose, given integral is of the form ∫ 𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥), where p(x) and q(x) are polynomials in x and 

𝑞𝑞(𝑥𝑥) ≠ 0.Then, to solve such integrals by partial fractions, we firstly take the given integrand 
𝑝𝑝(𝑥𝑥)
𝑞𝑞(𝑥𝑥) and decompose it into suitable partial fraction form and then integrate each term by using 

suitable method. 

INTEGRATION BY PARTS: 

If u and v are two functions of x, then 

�𝑢𝑢𝑢𝑢 𝑑𝑑𝑑𝑑 = 𝑢𝑢�𝑣𝑣 𝑑𝑑𝑑𝑑 − �(
𝑑𝑑
𝑑𝑑𝑑𝑑

 𝑢𝑢�𝑣𝑣 𝑑𝑑𝑑𝑑)𝑑𝑑𝑑𝑑 

If two functions are of different types, then consider the 1st function (i.e u) which comes first in 

word ILATE, where 

I : Inverse Trigonometric Function 

L : Logarithmic Function 

A : Algebraic Function 

T : Trigonometric Function 

E : Exponential Function 
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PRACTICE QUESTIONS 
1. ∫ 𝑥𝑥

4+𝑥𝑥4
𝑑𝑑𝑑𝑑 is equal to 

a) 1
4

tan−1 𝑥𝑥2+C 

b) 1
4

tan−1 𝑥𝑥
2

2
 

c) 1
2

tan−1 𝑥𝑥
2

2
 

d) None of these 

2. ∫ 1
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√3𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 𝑑𝑑𝑑𝑑 is equal to 

a) log tan �𝜋𝜋
3

+ 𝑥𝑥
2
� + 𝐶𝐶 

b) log tan �𝑥𝑥
2
− 𝜋𝜋

3
� + 𝐶𝐶 

c) 1
2

log tan �𝑥𝑥
2

+ 𝜋𝜋
3
� + 𝐶𝐶 

d) None of these 

3. ∫ 𝑥𝑥 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥2 𝑑𝑑𝑑𝑑 is equal to 

a) 1
2

log(𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥2 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑥𝑥2) + 𝐶𝐶 

b) 𝑥𝑥2

2
log(𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥2 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑥𝑥2) + 𝐶𝐶 

c) 2 log(𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥2 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑥𝑥2) + 𝐶𝐶 

d) None of these 

4. If ∫ 1
5+4𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑 = 𝐴𝐴 tan−1(𝐵𝐵 tan 𝑥𝑥
2

+ 4
3
) + 𝐶𝐶 ,then 

a) 𝐴𝐴 = 2
3
 , 𝐵𝐵 = 5

3
 

b) 𝐴𝐴 = 1
3
 , 𝐵𝐵 = 2

3
 

c) 𝐴𝐴 = −2
3
 , 𝐵𝐵 = 5

3
 

d) 𝐴𝐴 = 1
3
 , 𝐵𝐵 = −5

3
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5. ∫ 𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥

+ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙) 𝑑𝑑𝑑𝑑 is equal to 

a) 𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶 

b) 𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝐶𝐶 

c) (𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)2

2
+ 𝐶𝐶 

d) None of these 

6. Integration of 1
1+(log𝑒𝑒 𝑥𝑥)2

 with respect to log𝑒𝑒 𝑥𝑥 is 

a) tan−1(log𝑒𝑒 𝑥𝑥)
𝑥𝑥

+ 𝐶𝐶 

b) tan−1(log𝑒𝑒 𝑥𝑥) + 𝐶𝐶 

c) tan−1 𝑥𝑥
𝑥𝑥

+ 𝐶𝐶 

d) None of these 

7. If ∫ 𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥+1
𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎8𝑥𝑥 + 𝐶𝐶,then a= 

a) − 1
16

 

b) 1
8
 

c) 1
16

 

d) −1
8
 

8. If ∫ 𝑠𝑠𝑠𝑠𝑠𝑠8𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥
1−2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎2𝑥𝑥 + 𝐶𝐶,then a= 

a) −1
2
 

b) 1
2
 

c) -1 

d) 1 

9. ∫(𝑥𝑥 − 1)𝑒𝑒−𝑥𝑥 𝑑𝑑𝑑𝑑 is equal to 

a) −𝑥𝑥𝑒𝑒𝑥𝑥 + 𝐶𝐶 

b) 𝑥𝑥𝑒𝑒𝑥𝑥 + 𝐶𝐶 

c) −𝑥𝑥𝑒𝑒−𝑥𝑥 + 𝐶𝐶 

d) 𝑥𝑥𝑒𝑒−𝑥𝑥 + 𝐶𝐶 
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10. If ∫ 21/𝑥𝑥

𝑥𝑥2
𝑑𝑑𝑑𝑑 = 𝑘𝑘 21/𝑥𝑥 + 𝐶𝐶,then k is equal to 

a) − 1
log𝑒𝑒 2

 

b) − log𝑒𝑒 2 

c) -1 

d) ½ 

11. ∫ 1
1+𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑑𝑑𝑑𝑑 = 

a) log𝑒𝑒(𝑥𝑥 + 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠) + 𝐶𝐶 

b) log𝑒𝑒(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) + 𝐶𝐶 

c) 2𝑠𝑠𝑠𝑠𝑠𝑠2 𝑥𝑥
2

+ 𝐶𝐶 

d) 1
2

(𝑥𝑥 + log(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)) + 𝐶𝐶 

12. ∫ |𝑥𝑥|3 𝑑𝑑𝑑𝑑 is equal to 

a) −𝑥𝑥4

4
+ 𝐶𝐶 

b) |𝑥𝑥|4

4
+ 𝐶𝐶 

c) 𝑥𝑥4

4
+ 𝐶𝐶 

d) None of these 

13. The value of ∫ 𝑐𝑐𝑐𝑐𝑐𝑐√𝑥𝑥
√𝑥𝑥

𝑑𝑑𝑑𝑑 is 

a) 2cos√𝑥𝑥+C 

b) �𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑥𝑥

+C 

c) sin√𝑥𝑥+C 

d) 2sin√𝑥𝑥+C 

14. ∫ 𝑒𝑒𝑥𝑥(1 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)𝑑𝑑𝑑𝑑 = 

a) 𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+C 

b) −𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+C 

c) 𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+C 

d) −𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+C 
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15. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠6𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥

𝑑𝑑𝑑𝑑 = 

a) tan7x+C 

b) 𝑡𝑡𝑡𝑡𝑡𝑡7𝑥𝑥
7

+C 

c) 𝑡𝑡𝑡𝑡𝑡𝑡7𝑥𝑥
7

+C 

d) 𝑠𝑠𝑠𝑠𝑠𝑠7𝑥𝑥 + 𝐶𝐶 

16. ∫ 1
7+5𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

𝑑𝑑𝑑𝑑 = 

a) 1
√6

tan−1( 1
√6
𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥

2
) + 𝐶𝐶 

b) 1
√3

tan−1( 1
√3
𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥

2
) + 𝐶𝐶 

c) 1
4

tan−1( 𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥
2
) + 𝐶𝐶 

d) 1
7

tan−1( 𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥
2
) + 𝐶𝐶 

17. ∫ 1
1−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑 = 

a) log |1 + 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
2

| + 𝐶𝐶 

b) log |1 − 𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥
2

| + 𝐶𝐶 

c) log |1 − 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
2

| + 𝐶𝐶 

d) log |1 + 𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥
2

| + 𝐶𝐶 

18. ∫ 𝑥𝑥+3
(𝑥𝑥+4)2

𝑒𝑒𝑥𝑥𝑑𝑑𝑑𝑑 = 

a) 𝑒𝑒𝑥𝑥

𝑥𝑥+4
+ 𝐶𝐶 

b) 𝑒𝑒𝑥𝑥

𝑥𝑥+3
+ 𝐶𝐶 

c) 1
(𝑥𝑥+4)2

+ 𝐶𝐶 

d) 𝑒𝑒𝑥𝑥

(𝑥𝑥+4)2
+ 𝐶𝐶 
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19. ∫ sin𝑥𝑥
3+4 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 = 

a) log(3 + 4𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥) + 𝐶𝐶 

b) 1
2√3

𝑡𝑡𝑡𝑡𝑡𝑡−1 �cos𝑥𝑥
√3

� + 𝐶𝐶 

c) − 1
2√3

𝑡𝑡𝑡𝑡𝑡𝑡−1 �2 cos𝑥𝑥
√3

� + 𝐶𝐶 

d) 1
2√3

𝑡𝑡𝑡𝑡𝑡𝑡−1 �2cos𝑥𝑥
√3

� + 𝐶𝐶 

20. ∫ 𝑒𝑒𝑥𝑥 �1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠1−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
� 𝑑𝑑𝑑𝑑 = 

a) -𝑒𝑒𝑥𝑥𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥
2

+ 𝐶𝐶 

b)  - 𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
2

+ 𝐶𝐶 

c) - 1
2
 𝑒𝑒𝑥𝑥𝑡𝑡𝑡𝑡𝑡𝑡 𝑥𝑥

2
+ 𝐶𝐶 

d) - 1
2
𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥

2
+ 𝐶𝐶 

21. ∫ 2
(𝑒𝑒𝑥𝑥+𝑒𝑒−𝑥𝑥)2

𝑑𝑑𝑑𝑑 = 

a)  −𝑒𝑒−𝑥𝑥

𝑒𝑒𝑥𝑥+𝑒𝑒−𝑥𝑥
+ 𝐶𝐶 

b) - 1
𝑒𝑒𝑥𝑥+𝑒𝑒−𝑥𝑥

+ 𝐶𝐶 

c) −1
(𝑒𝑒𝑥𝑥+1)2

+ 𝐶𝐶 

d) 1
𝑒𝑒𝑥𝑥−𝑒𝑒−𝑥𝑥

+ 𝐶𝐶 

22. ∫ 𝑒𝑒𝑥𝑥(1+𝑥𝑥)
𝑐𝑐𝑐𝑐𝑐𝑐2(𝑥𝑥𝑒𝑒𝑥𝑥)

𝑑𝑑𝑑𝑑 = 

a) 2log𝑒𝑒 cos(𝑥𝑥𝑒𝑒𝑥𝑥) + 𝐶𝐶 

b) sec(𝑥𝑥𝑒𝑒𝑥𝑥) + 𝐶𝐶 

c) tan(𝑥𝑥𝑒𝑒𝑥𝑥) + 𝐶𝐶 

d) tan(𝑥𝑥 + 𝑒𝑒𝑥𝑥) + 𝐶𝐶 

23. ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥

𝑑𝑑𝑑𝑑 = 

a) 1
3
𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥 + 𝐶𝐶 

b) 1
2
𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥 + 𝐶𝐶 

c) 1
3
𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥 + 𝐶𝐶 

d) N  f th  
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�
2   if   𝑛𝑛 = 3𝑘𝑘, 𝑘𝑘 ∈ 𝑍𝑍

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

 

24. The primitive of the function  

f(x) = (1 − 1
𝑥𝑥2

)𝑎𝑎𝑥𝑥+
1
𝑥𝑥 , a>0 is 

a) 𝑎𝑎𝑥𝑥+
1
𝑥𝑥

log𝑒𝑒 𝑎𝑎
 

b) log𝑒𝑒 𝑎𝑎 .𝑎𝑎𝑥𝑥+
1
𝑥𝑥 

c) 𝑎𝑎𝑥𝑥+
1
𝑥𝑥

𝑥𝑥
log𝑒𝑒 𝑎𝑎 

d) X 𝑎𝑎𝑥𝑥+
1
𝑥𝑥

log𝑒𝑒 𝑎𝑎
 

25. The value of ∫ 1
𝑥𝑥+𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥

𝑑𝑑𝑑𝑑 is 

a) 1+logx 

b) x+logx 

c) xlog(1+logx) 

d) log(1+logx) 

26. ∫� 𝑥𝑥
1−𝑥𝑥

𝑑𝑑𝑑𝑑 is equal to 

a) sin−1 √𝑥𝑥+C 

b) sin−1(√𝑥𝑥 − �𝑥𝑥(1 − 𝑥𝑥)+C 

c) sin−1 �𝑥𝑥(1 − 𝑥𝑥) +C 

d) sin−1 √𝑥𝑥 − �𝑥𝑥(1 − 𝑥𝑥+C 

27. ∫ 𝑒𝑒𝑥𝑥 {𝑓𝑓(𝑥𝑥) + 𝑓𝑓′(𝑥𝑥)}𝑑𝑑𝑑𝑑 = 

a) 𝑒𝑒𝑥𝑥𝑓𝑓(𝑥𝑥) + 𝐶𝐶 

b) 𝑒𝑒𝑥𝑥 + 𝑓𝑓(𝑥𝑥) + 𝐶𝐶 

c) 2𝑒𝑒𝑥𝑥𝑓𝑓(𝑥𝑥) + 𝐶𝐶 

d) 𝑒𝑒𝑥𝑥 − 𝑓𝑓(𝑥𝑥) + 𝐶𝐶 

28. The value of ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
√1−𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥

𝑑𝑑𝑑𝑑 is equal to 

a) √𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥+C 

b) √𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥+C 

c) ±(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)+C 

d) ±𝑙𝑙𝑙𝑙𝑙𝑙(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)+C 
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29. If ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 = −𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 + 𝛼𝛼,then 𝛼𝛼 is equal to 

a) sinx+C 

b) cosx+C 

c) C 

d) None of these 

30.  ∫ 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−1
𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥+1

𝑑𝑑𝑑𝑑 = 

a) tanx-x+C 

b) x+tanx+C 

c) x-tanx+C 

d) –x-cotx+C 

31. ∫ 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

 𝑑𝑑𝑑𝑑  is equal to 

a) 2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥) + 𝐶𝐶 

b) 2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥) + 𝐶𝐶 

c) 2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 2𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥) + 𝐶𝐶 

d) 2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − 2𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥) + 𝐶𝐶 

32. ∫ 𝑥𝑥9

(4𝑥𝑥2+1)6
𝑑𝑑𝑑𝑑 is equal to 

a) 1
5𝑥𝑥

[4 + 1
𝑥𝑥2

]−5 +C 

b) 1
5

[4 + 1
𝑥𝑥2

]−5 +C 

c) 1
10𝑥𝑥

[4 + 1
𝑥𝑥2

]−5 +C 

d) 1
10

[4 + 1
𝑥𝑥2

]−5 +C 

33. ∫ 𝑥𝑥3

√1+𝑥𝑥2
𝑑𝑑𝑑𝑑 = 𝑎𝑎(1 + 𝑥𝑥2)3/2 + 𝑏𝑏√1 + 𝑥𝑥2 +C , then 

a) 𝑎𝑎 = 1
3

, 𝑏𝑏 = 1 

b) 𝑎𝑎 = −1
3

, 𝑏𝑏 = 1 

c) 𝑎𝑎 = −1
3

, 𝑏𝑏 = −1 

d) 𝑎𝑎 = 1
3

, 𝑏𝑏 = −1 
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34. ∫ 𝑥𝑥3

𝑥𝑥+1
𝑑𝑑𝑑𝑑 is equal to 

a) 𝑥𝑥 + 𝑥𝑥2

2
+ 𝑥𝑥3

3
− log|1 − 𝑥𝑥| + 𝐶𝐶 

b) 𝑥𝑥 + 𝑥𝑥2

2
− 𝑥𝑥3

3
− log|1 − 𝑥𝑥| + 𝐶𝐶 

c) 𝑥𝑥 − 𝑥𝑥2

2
− 𝑥𝑥3

3
− log|1 − 𝑥𝑥| + 𝐶𝐶 

d) 𝑥𝑥 − 𝑥𝑥2

2
+ 𝑥𝑥3

3
− log|1 − 𝑥𝑥| + 𝐶𝐶 

35. If ∫ 1
(𝑥𝑥+2)(𝑥𝑥2+1)

𝑑𝑑𝑑𝑑 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 |1 + 𝑥𝑥2| + 𝑏𝑏 tan−1 𝑥𝑥 + 1
5

log|𝑥𝑥 + 2| + 𝐶𝐶, 𝑡𝑡ℎ𝑒𝑒𝑒𝑒 

a) 𝑎𝑎 = − 1
10

, 𝑏𝑏 = −2
5
 

b) 𝑎𝑎 = 1
10

, 𝑏𝑏 = −2
5
 

c) 𝑎𝑎 = − 1
10

, 𝑏𝑏 = 2
5
 

d) 𝑎𝑎 = 1
10

, 𝑏𝑏 = 2
5
 

36. ∫ 𝑒𝑒𝑥𝑥(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝑑𝑑𝑑𝑑 is equal to 

a) 𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝐶𝐶 

b) −𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝐶𝐶 

c) 𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶 

d) −𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶 

37. ∫ 3𝑒𝑒𝑥𝑥−5𝑒𝑒−𝑥𝑥

4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥
𝑑𝑑𝑑𝑑 = 𝑎𝑎𝑎𝑎 + 𝑏𝑏 log𝑒𝑒|4𝑒𝑒𝑥𝑥 + 5𝑒𝑒−𝑥𝑥| + 𝐶𝐶 , then 

a) 𝑎𝑎 = −1
8

, 𝑏𝑏 = 7
8
 

b) 𝑎𝑎 = 1
8

, 𝑏𝑏 = 7
8
 

c) 𝑎𝑎 = −1
8

, 𝑏𝑏 = −7
8
 

d) 𝑎𝑎 = 1
8

, 𝑏𝑏 = −7
8
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38. ∫ 𝑒𝑒𝑥𝑥 � 1−𝑥𝑥1+𝑥𝑥2
�
2
𝑑𝑑𝑑𝑑 is equal to 

a) 𝑒𝑒𝑥𝑥

1+𝑥𝑥2
+C 

b) − 𝑒𝑒𝑥𝑥

1+𝑥𝑥2
+ 𝐶𝐶 

c) 𝑒𝑒𝑥𝑥

(1+𝑥𝑥2)2
+ 𝐶𝐶 

d) − 𝑒𝑒𝑥𝑥

(1+𝑥𝑥2)2
+ 𝐶𝐶 

39. ∫ 𝑥𝑥+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
1+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑 is equal to 

a) log|1+cosx|+C 

b) log|x+sinx|+C 

c) x-tan𝑥𝑥
2
 +C 

d) xtan𝑥𝑥
2
 +C 

40. ∫ tan−1 √𝑥𝑥 𝑑𝑑𝑑𝑑 is equal to 

a) (x + 1)tan−1 √𝑥𝑥 − √𝑥𝑥 + 𝐶𝐶 

b) xtan−1 √𝑥𝑥 − √𝑥𝑥 + 𝐶𝐶 

c) √𝑥𝑥 − xtan−1 √𝑥𝑥 + 𝐶𝐶 

d) √𝑥𝑥 − (x + 1)tan−1 √𝑥𝑥 + 𝐶𝐶 

41. ∫ 1
sin(𝑥𝑥−𝑎𝑎)sin (𝑥𝑥−𝑏𝑏)

𝑑𝑑𝑑𝑑 is equal to 

a) sin(𝑏𝑏 − 𝑎𝑎) 𝑙𝑙𝑙𝑙𝑙𝑙 �sin(𝑥𝑥−𝑎𝑎)
sin(𝑥𝑥−𝑏𝑏)� + 𝐶𝐶 

b) cosec(𝑏𝑏 − 𝑎𝑎) 𝑙𝑙𝑙𝑙𝑙𝑙 �sin(𝑥𝑥−𝑎𝑎)
sin(𝑥𝑥−𝑏𝑏)� + 𝐶𝐶 

c) cosec(𝑏𝑏 − 𝑎𝑎) 𝑙𝑙𝑙𝑙𝑙𝑙 �sin(𝑥𝑥−𝑏𝑏)
sin(𝑥𝑥−𝑎𝑎)� + 𝐶𝐶 

d) sin(𝑏𝑏 − 𝑎𝑎) 𝑙𝑙𝑙𝑙𝑙𝑙 �sin(𝑥𝑥−𝑏𝑏)
sin(𝑥𝑥−𝑎𝑎)� + 𝐶𝐶 
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42. ∫ 𝑥𝑥2 𝑒𝑒𝑥𝑥3𝑑𝑑𝑑𝑑 is equal to 

a) 1
3
𝑒𝑒𝑥𝑥3 + 𝐶𝐶 

b) 1
3
𝑒𝑒𝑥𝑥4 + 𝐶𝐶 

c) 1
2
𝑒𝑒𝑥𝑥3 + 𝐶𝐶 

d) 1
2
𝑒𝑒𝑥𝑥2 + 𝐶𝐶 

43. ∫ 𝑒𝑒𝑥𝑥

𝑥𝑥+1
{1 + (𝑥𝑥 + 1) log(𝑥𝑥 + 1)}𝑑𝑑𝑑𝑑 equals 

a) 𝑒𝑒𝑥𝑥

𝑥𝑥+1
+ 𝐶𝐶 

b) 𝑥𝑥𝑒𝑒𝑥𝑥

𝑥𝑥+1
+ 𝐶𝐶 

c) 𝑒𝑒𝑥𝑥 log(𝑥𝑥 + 1) + 𝑒𝑒𝑥𝑥 + 𝐶𝐶 

d) 𝑒𝑒𝑥𝑥 log(𝑥𝑥 + 1) + 𝐶𝐶 

44. ∫ 𝑑𝑑𝑑𝑑
𝑥𝑥(𝑥𝑥7+1) is equal to 

a) log � 𝑥𝑥7

𝑥𝑥7+1
� + 𝑐𝑐 

b) 1
7

log � 𝑥𝑥7

𝑥𝑥7+1
� + 𝑐𝑐 

c) log �𝑥𝑥
7+1
𝑥𝑥7

� + 𝑐𝑐 

d) log �𝑥𝑥
7+1
𝑥𝑥7

� + 𝑐𝑐 

45. ∫ cos �2 tan−1 �1−𝑥𝑥
1+𝑥𝑥

� 𝑑𝑑𝑑𝑑 is equal to 

a) 1
8

(𝑥𝑥2 − 1) + 𝑐𝑐 

b) 𝑥𝑥2

4
+ 𝑐𝑐 

c) 𝑥𝑥
2

+ 𝑐𝑐 

d) 𝑥𝑥
2

2
+ 𝑐𝑐 
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46. ∫ 𝑒𝑒tan−1 𝑥𝑥 �1+𝑥𝑥+𝑥𝑥
2

1+𝑥𝑥2
� 𝑑𝑑𝑑𝑑 is equal to 

a) 𝑥𝑥𝑒𝑒tan−1 𝑥𝑥 + 𝑐𝑐 

b) 𝑥𝑥2𝑒𝑒tan−1 𝑥𝑥 + 𝑐𝑐 

c) 1
𝑥𝑥
𝑒𝑒tan−1 𝑥𝑥 + 𝑐𝑐 

d) None of these 

47. ∫ 1
�sin3 𝑥𝑥 sin(𝑥𝑥+𝛼𝛼)

𝑑𝑑𝑑𝑑 is equal to 

a) 2 cosec 𝛼𝛼√cos𝛼𝛼 + sin𝛼𝛼 tan 𝑥𝑥 + 𝐶𝐶 

b) −2 cosec 𝛼𝛼√cos𝛼𝛼 + sin𝛼𝛼 cot 𝑥𝑥 + 𝐶𝐶 

c) cosec 𝛼𝛼√cos𝛼𝛼 + sin𝛼𝛼 cot 𝑥𝑥 + 𝐶𝐶 

d) None of these 

48. If  𝐼𝐼 = ∫ 𝑥𝑥5

√1+𝑥𝑥3
 𝑑𝑑𝑑𝑑, then 𝐼𝐼 is equal to 

a) 2
9

(1 + 𝑥𝑥3)
5
2 + 2

3
(1 + 𝑥𝑥3)

3
2 + 𝑐𝑐 

b) log�√𝑥𝑥 + √1 + 𝑥𝑥3� + 𝑐𝑐 

c) log�√𝑥𝑥 − √1 − 𝑥𝑥3� + 𝑐𝑐 

d) 2
9

(1 + 𝑥𝑥3)
3
2 − 2

3
(1 + 𝑥𝑥3)

1
2 + 𝑐𝑐 

49. ∫ (sinθ+cosθ)
√sin 2θ

𝑑𝑑θ is equal to 

a) log | cos θ − sinθ + √sin2θ | + 𝑐𝑐 

b) log | sin θ − cos θ + √sin2θ | + 𝑐𝑐 

c) sin−1( sinθ − cos θ) + 𝑐𝑐 

d) sin−1( sinθ + cos θ) + 𝑐𝑐 

50. ∫ cos𝑥𝑥+𝑥𝑥 sin𝑥𝑥
𝑥𝑥(𝑥𝑥+cos𝑥𝑥)

𝑑𝑑𝑑𝑑 is equal to 

a) log�𝑥𝑥(𝑥𝑥 + cos 𝑥𝑥)� + 𝐶𝐶 

b) log � 𝑥𝑥
𝑥𝑥+cos𝑥𝑥

� + 𝐶𝐶 

c) log �𝑥𝑥+cos𝑥𝑥
𝑥𝑥

� 

d) None of these 
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ANSWER KEY 
 

1. B                                                            26.D 

2. C                                                            27. A 
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6. B                                                            31.A 

7. C                                                            32.D 

8. A                                                            33.D 

9. C                                                            34.D 

10. A                                                            35.C 

11. D                                                            36.A 

12. D                                                            37.C 

13. D                                                            38.C 

14. B                                                            39.D 

15. B                                                            40.A 
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17. C                                                            42.A 

18. A                                                            43.D 

19. C                                                            44.B 

20. B                                                            45.D 
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23. C                                                            48.D 
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25. D                                                      50.B 
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HINTS AND SOLUTIONS 
1) I = ∫ 𝑥𝑥

4+𝑥𝑥4
𝑑𝑑𝑑𝑑 

Put 𝑥𝑥2 = 𝑡𝑡 

⇒ 2𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑    

⇒ 𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑
2

    

I = ∫
𝑑𝑑𝑑𝑑
2

4+𝑡𝑡2
𝑑𝑑𝑑𝑑  ⇒I = 1

2
tan−1(𝑡𝑡

2
) + 𝐶𝐶 ⇒I = 1

2
tan−1(𝑥𝑥

2

2
) + 𝐶𝐶 

2) I = ∫ 1
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐+√3𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 𝑑𝑑𝑑𝑑 ⇒I = 1
2 ∫

1
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
2 +√32 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

 𝑑𝑑𝑑𝑑 ⇒I =  1
2 ∫

1
𝐶𝐶𝐶𝐶𝐶𝐶(𝑥𝑥−𝜋𝜋6)

 𝑑𝑑𝑑𝑑 

I =  1
2 ∫ sec (𝑥𝑥 − 𝜋𝜋

6
)  𝑑𝑑𝑑𝑑 ⇒I = 1

2
ln �tan �𝑥𝑥

2
+ 𝜋𝜋

3
�� + 𝐶𝐶 

3) I =∫ 𝑥𝑥 𝑠𝑠𝑠𝑠𝑠𝑠 𝑥𝑥2 𝑑𝑑𝑑𝑑 

Put 𝑥𝑥2 = 𝑡𝑡 ⇒𝑥𝑥 = √𝑡𝑡 

⇒2𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑 

⇒𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑
2

 

I=∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑑𝑑𝑑𝑑2 ⇒ I = 1
2

log(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡) + 𝐶𝐶 ⇒I =  1
2

log(𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥2 + 𝑡𝑡𝑡𝑡𝑡𝑡𝑥𝑥2) + 𝐶𝐶 

4) ∫ 1
5+4𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑 = 𝐴𝐴 tan−1 �𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝑥𝑥
2

+ 4
3
� + 𝐶𝐶 

Put tan 𝑥𝑥
2

= 𝑡𝑡 

⇒ 𝑥𝑥 = 2 tan−1 𝑡𝑡  

⇒ 𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

  

Put values 

∫
2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

5+4× 2𝑡𝑡
1+𝑡𝑡2

 = ∫ 2𝑑𝑑𝑑𝑑
5𝑡𝑡2+8𝑡𝑡+5

 = 2
5 ∫

𝑑𝑑𝑑𝑑
𝑡𝑡2+85𝑡𝑡+1

 

Using completing square method we get 

𝐼𝐼 = 2
3

tan−1(5
3

tan 𝑥𝑥
2

+ 4
3
) + 𝐶𝐶 ⇒ 𝐴𝐴 = 2

3
𝑎𝑎𝑎𝑎𝑎𝑎 𝐵𝐵 = 5

3
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5) 𝐼𝐼 = ∫𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑥𝑥

+ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐. 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙) 𝑑𝑑𝑑𝑑 

Put 𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑡𝑡 

Taking log on both sides, 

logt=sinxlogx 
1
𝑡𝑡
𝑑𝑑𝑑𝑑 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑥𝑥
+ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  

⇒ 𝐼𝐼 = ∫ 𝑡𝑡 × 𝑑𝑑𝑑𝑑
𝑡𝑡

 ⇒I=t+C⇒I=𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶 

6) ∫ 1
1+(log𝑒𝑒 𝑥𝑥)2

𝑑𝑑 (log𝑒𝑒 𝑥𝑥) 

Put log𝑒𝑒 𝑥𝑥) = 𝑡𝑡 

∫ 𝑑𝑑𝑑𝑑
1+𝑡𝑡2

= tan−1 𝑡𝑡 + 𝐶𝐶 =  tan−1(log𝑒𝑒 𝑥𝑥) + 𝐶𝐶  

7) ∫ 𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥+1
𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 

=∫ 2𝑐𝑐𝑐𝑐𝑐𝑐24𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−

𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥

𝑑𝑑𝑑𝑑 = ∫ 2𝑐𝑐𝑐𝑐𝑐𝑐24𝑥𝑥
𝑠𝑠𝑠𝑠𝑠𝑠22𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐22𝑥𝑥

× 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥2𝑥𝑥𝑥𝑥𝑥𝑥=∫ −𝑐𝑐𝑐𝑐𝑐𝑐24𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥4𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥

𝑑𝑑𝑑𝑑 

=−1
2 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠8𝑥𝑥𝑥𝑥𝑥𝑥= 𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥

16
+ 𝐶𝐶 

a= 1
16

 

8) ∫ 𝑠𝑠𝑠𝑠𝑠𝑠8𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥
1−2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 = ∫ (𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥)(𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥)
1−2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑  

∫ (𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥)(𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)(𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)
(𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)−2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑  = ∫ (𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥)(𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)
(𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥+𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥)

𝑑𝑑𝑑𝑑  

= ∫−𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 𝑑𝑑𝑑𝑑 = −𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
2

+ 𝐶𝐶   

a=−1
2

 

9) ∫(𝑥𝑥 − 1)𝑒𝑒−𝑥𝑥 𝑑𝑑𝑑𝑑 

(x-1) ∫ 𝑒𝑒−𝑥𝑥 𝑑𝑑𝑑𝑑 -∫ ��𝑑𝑑
(𝑥𝑥−1)
𝑑𝑑𝑑𝑑

� 𝑒𝑒−𝑥𝑥𝑑𝑑𝑑𝑑� 𝑑𝑑𝑑𝑑 =(x-1) 𝑒𝑒
−𝑥𝑥

−1
-−∫

(𝑒𝑒−𝑥𝑥)
−1

𝑑𝑑𝑑𝑑 

= −(𝑥𝑥 − 1)𝑒𝑒−𝑥𝑥 + 𝑒𝑒−𝑥𝑥

−1
+ 𝐶𝐶 = −𝑥𝑥𝑥𝑥−𝑥𝑥 + 𝑒𝑒−𝑥𝑥 − 𝑒𝑒−𝑥𝑥 + 𝐶𝐶 = −𝑥𝑥𝑥𝑥−𝑥𝑥 + 𝐶𝐶  
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10) 𝐼𝐼 = ∫ 21/𝑥𝑥

𝑥𝑥2
𝑑𝑑𝑑𝑑 

Put 1
𝑥𝑥

= 𝑡𝑡 

⇒ −1
𝑥𝑥2
𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 ⇒ 1

𝑥𝑥2
𝑑𝑑𝑑𝑑 = −𝑑𝑑𝑑𝑑  

I= ∫ 2𝑡𝑡 (−𝑑𝑑𝑑𝑑) ⇒I= −2𝑡𝑡

log𝑒𝑒 2
+ 𝑐𝑐 ⇒I= −2

1
𝑥𝑥

log𝑒𝑒 2
+ 𝑐𝑐 ⇒k= −1

log𝑒𝑒 2
 

11) 𝐼𝐼 = ∫ 1
1+𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

𝑑𝑑𝑑𝑑 

= ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑  

Numerator can be written as: 

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝐴𝐴(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) + 𝐵𝐵 𝑑𝑑(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)
𝑑𝑑𝑑𝑑

  

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = (𝐴𝐴 − 𝐵𝐵)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + (𝐴𝐴 + 𝐵𝐵)𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐  

⇒ 𝐴𝐴 − 𝐵𝐵 = 0 𝑎𝑎𝑎𝑎𝑎𝑎 𝐴𝐴 + 𝐵𝐵 = 1  

⇒ 𝐴𝐴 = 1
2

= 𝐵𝐵  

I= ∫
1
2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)+12(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑑𝑑𝑑𝑑 ⇒I= 1

2 ∫(1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

) 𝑑𝑑𝑑𝑑 

I= 1
2

[1 + ln(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)] + 𝐶𝐶 

12) ∫ |𝑥𝑥|3 𝑑𝑑𝑑𝑑 

If x>0 

⇒ ∫𝑥𝑥3 𝑑𝑑𝑑𝑑 =𝑥𝑥
4

4
+ 𝐶𝐶  

If x<0 

⇒ ∫−𝑥𝑥3 𝑑𝑑𝑑𝑑 =−𝑥𝑥4

4
+ 𝐶𝐶  

13) 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐√𝑥𝑥
√𝑥𝑥

𝑑𝑑𝑑𝑑 

Put √𝑥𝑥 = 𝑡𝑡 
1

2√𝑥𝑥
𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

1
√𝑥𝑥
𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑  

I = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 2𝑑𝑑𝑑𝑑 ⇒I= 2sint+C =2sin√𝑥𝑥+C 

 

www.sm
art

ac
hie

ve
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14) 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥(1 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 − 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)𝑑𝑑𝑑𝑑  

 Here, 𝑓𝑓(𝑥𝑥) = −𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ⇒ 𝑓𝑓′(𝑥𝑥) = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥 

I=−𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝐶𝐶 

15) 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠6𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐8𝑥𝑥

𝑑𝑑𝑑𝑑 

𝐼𝐼 = ∫ 𝑡𝑡𝑡𝑡𝑡𝑡6𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 𝑑𝑑𝑑𝑑  

Put tanx=t ⇒ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑 

I= ∫ 𝑡𝑡6 𝑑𝑑𝑑𝑑 ⇒I = 𝑡𝑡
7

7
+ 𝐶𝐶 ⇒ I = 𝑡𝑡𝑡𝑡𝑡𝑡

7𝑥𝑥
7

+ 𝐶𝐶 

16) 𝐼𝐼 = ∫ 1
7+5𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

 

Put tan 𝑥𝑥
2

= 𝑡𝑡 ⇒ 𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

 

⇒ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =
1−𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2

= 1−𝑡𝑡2

1+𝑡𝑡2
 ⇒ 𝐼𝐼 = ∫

2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

7+5×1−𝑡𝑡2

1+𝑡𝑡2

 ⇒ 𝐼𝐼 = ∫ 1
𝑡𝑡2+6

𝑑𝑑𝑑𝑑  

𝐼𝐼 =  1
√6

tan−1( 𝑡𝑡
√6

) + 𝐶𝐶 ⇒ 1
√6

tan−1(
tan𝑥𝑥2
√6

) + 𝐶𝐶  

17) 𝐼𝐼 = ∫ 1
1−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑 

Put tan 𝑥𝑥
2

= 𝑡𝑡 ⇒ 𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

 

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 =
1−𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2

= 1−𝑡𝑡2

1+𝑡𝑡2
   

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =
2 tan𝑥𝑥2

1+𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥2
= 2𝑡𝑡

1+𝑡𝑡2
  

Put values, 

𝐼𝐼 = ∫
2𝑑𝑑𝑑𝑑
1+𝑡𝑡2

1−1−𝑡𝑡
2

1+𝑡𝑡2
− 2𝑡𝑡
1+𝑡𝑡2

 ⇒ 𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
𝑡𝑡2−𝑡𝑡

 ⇒ 𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
𝑡𝑡2−𝑡𝑡−14+

1
4
  

⇒ 𝐼𝐼 = ln |1 − cot 𝑥𝑥
2

| + 𝐶𝐶  

18) 𝐼𝐼 = ∫ 𝑥𝑥+3
(𝑥𝑥+4)2

𝑒𝑒𝑥𝑥𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ �
(𝑥𝑥+4)−1
(𝑥𝑥+4)2 � 𝑒𝑒

𝑥𝑥𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ � 1
(𝑥𝑥+4)

− 1
(𝑥𝑥+4)2� 𝑒𝑒

𝑥𝑥𝑑𝑑𝑑𝑑  

𝑓𝑓(𝑥𝑥) = 1
𝑥𝑥+4

⇒ 𝑓𝑓′(𝑥𝑥) = −1
(𝑥𝑥+4)2

  

𝐼𝐼 = 𝑒𝑒𝑥𝑥

𝑥𝑥+4
+ 𝐶𝐶  

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



 

19) 𝐼𝐼 = ∫ sin𝑥𝑥
3+4 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 

Put cosx=t 

⇒-sinx dx=dt 

⇒sinx dx=-dt 

𝐼𝐼 = ∫ −𝑑𝑑𝑑𝑑
3+4𝑡𝑡2

 ⇒ 𝐼𝐼 = −1
2√3

tan−1(2𝑡𝑡
√3

) + 𝐶𝐶 ⇒ 𝐼𝐼 = −1
2√3

tan−1(2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
√3

) + 𝐶𝐶  

20) 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥 �1−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠1−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
� 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥 � 1

1−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
− 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

1−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
� 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥[ 1
2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥2

−
2𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥2𝑐𝑐𝑐𝑐𝑐𝑐

𝑥𝑥
2

2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥2
] 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥 �

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥2
2

− 𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
2
� 𝑑𝑑𝑑𝑑  

𝑓𝑓(𝑥𝑥) = −𝑐𝑐𝑐𝑐𝑐𝑐 𝑥𝑥
2
⇒ 𝑓𝑓′(𝑥𝑥) =

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥2
2

 ⇒ 𝐼𝐼 = −𝑒𝑒𝑥𝑥 cot 𝑥𝑥
2

+ 𝐶𝐶  

21) 𝐼𝐼 = ∫ 2
(𝑒𝑒𝑥𝑥+𝑒𝑒−𝑥𝑥)2

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 2𝑒𝑒2𝑥𝑥

(𝑒𝑒2𝑥𝑥+1)2
𝑑𝑑𝑑𝑑  

Put 𝑡𝑡 = 𝑒𝑒2𝑥𝑥 + 1 ⇒ 𝑑𝑑𝑑𝑑 = 2𝑒𝑒2𝑥𝑥𝑑𝑑𝑑𝑑 

𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
𝑡𝑡2

 ⇒ 𝐼𝐼 = −1
𝑡𝑡

+ 𝐶𝐶 ⇒ 𝐼𝐼 = −1
𝑒𝑒2𝑥𝑥+1

+ 𝐶𝐶 ⇒ 𝐼𝐼 =
−1
𝑒𝑒𝑥𝑥

𝑒𝑒𝑥𝑥+𝑒𝑒−𝑥𝑥
+ 𝐶𝐶 = −𝑒𝑒−𝑥𝑥

𝑒𝑒𝑥𝑥+𝑒𝑒−𝑥𝑥
+ 𝐶𝐶  

22) 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥(1+𝑥𝑥)
𝑐𝑐𝑐𝑐𝑐𝑐2(𝑥𝑥𝑒𝑒𝑥𝑥)

𝑑𝑑𝑑𝑑 

Put 𝑥𝑥𝑒𝑒𝑥𝑥 = 𝑡𝑡  

⇒ 𝑒𝑒𝑥𝑥(1 + 𝑥𝑥)𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
𝑐𝑐𝑐𝑐𝑐𝑐2𝑡𝑡

 ⇒ 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑡𝑡𝑡𝑡𝑡𝑡 ⇒I = tant+C⇒I = tan(𝑥𝑥𝑒𝑒𝑥𝑥)+C 

23) 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
𝑐𝑐𝑐𝑐𝑐𝑐4𝑥𝑥

𝑑𝑑𝑑𝑑 

𝐼𝐼 = ∫ 𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑥𝑥𝑥𝑥  

Put 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑡𝑡 ⇒ 𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑 

𝐼𝐼 = ∫ 𝑡𝑡2𝑑𝑑𝑑𝑑  ⇒ 𝐼𝐼 = 𝑡𝑡3

3
+ 𝐶𝐶 ⇒ 𝐼𝐼 = 𝑡𝑡𝑡𝑡𝑡𝑡3𝑥𝑥

3
+ 𝐶𝐶 

24) f(x) = (1 − 1
𝑥𝑥2

)𝑎𝑎𝑥𝑥+
1
𝑥𝑥 ⇒ ∫ f(x) dx = ∫(1 − 1

𝑥𝑥2
)𝑎𝑎𝑥𝑥+

1
𝑥𝑥𝑑𝑑𝑑𝑑  

Put 𝑥𝑥 + 1
𝑥𝑥

= 𝑡𝑡 

⇒ �1 − 1
𝑥𝑥2
� 𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫𝑎𝑎𝑡𝑡𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 𝑎𝑎𝑡𝑡

log𝑒𝑒 𝑎𝑎
+ 𝐶𝐶 ⇒ 𝐼𝐼 = 𝑎𝑎𝑥𝑥+

1
𝑥𝑥

log𝑒𝑒 𝑎𝑎
+ 𝐶𝐶  
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25) 𝐼𝐼 = ∫ 1
𝑥𝑥+𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1
𝑥𝑥(1+𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙)

𝑑𝑑𝑑𝑑   

Put 1+logx = t 

⇒ 1
𝑥𝑥
𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 1
𝑡𝑡
𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = log|𝑡𝑡| + 𝐶𝐶 ⇒ 𝐼𝐼 = log(1 + 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙) + 𝐶𝐶  

26) 𝐼𝐼 = ∫� 𝑥𝑥
1−𝑥𝑥

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫� 𝑥𝑥
1−𝑥𝑥

× 𝑥𝑥
𝑥𝑥
𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑥𝑥𝑥𝑥𝑥𝑥

√𝑥𝑥−𝑥𝑥2
  

Consider, 

𝑥𝑥 = 𝐴𝐴 𝑑𝑑(𝑥𝑥−𝑥𝑥2)
𝑑𝑑𝑑𝑑

+ 𝐵𝐵  

𝑥𝑥 = 𝐴𝐴(1 − 2𝑥𝑥) + 𝐵𝐵  

𝑥𝑥 = −2𝐴𝐴𝐴𝐴 + 𝐴𝐴 + 𝐵𝐵  

−2𝐴𝐴 = 1 ⇒ 𝐴𝐴 = −1
2

  

⇒ 𝐴𝐴 + 𝐵𝐵 = 0 ⇒ 𝐵𝐵 = 1
2
  

𝐼𝐼 = ∫
−1
2 (1−2𝑥𝑥)+12
√𝑥𝑥−𝑥𝑥2

 𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫(−1
2

1−2𝑥𝑥
√𝑥𝑥−𝑥𝑥2

+ 1
2√𝑥𝑥−𝑥𝑥2

) 𝑑𝑑𝑑𝑑  

𝐼𝐼 = −1
2

× 2√𝑥𝑥 − 𝑥𝑥2 + 1
2 ∫

1
√𝑥𝑥−𝑥𝑥2

𝑑𝑑𝑑𝑑  

Second term after completing square method you will get as 

𝐼𝐼 = −√𝑥𝑥 − 𝑥𝑥2 + sin−1 √𝑥𝑥 + 𝐶𝐶  

27) ∫ 𝑒𝑒𝑥𝑥 {𝑓𝑓(𝑥𝑥) + 𝑓𝑓′(𝑥𝑥)}𝑑𝑑𝑑𝑑 = 𝑒𝑒𝑥𝑥𝑓𝑓(𝑥𝑥) + 𝐶𝐶 

28) 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
√1−𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑑𝑑𝑑𝑑  

Put cosx-sinx=t ⇒ (𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)𝑑𝑑𝑑𝑑 = ±𝑑𝑑𝑑𝑑 

𝐼𝐼 = ±∫ 𝑑𝑑𝑑𝑑
𝑡𝑡

 ⇒ 𝐼𝐼 = ± log|𝑡𝑡| + 𝐶𝐶 ⇒ 𝐼𝐼 = ± log|sinx − cosx| + 𝐶𝐶  

29) ∫ 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 = −𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 + 𝛼𝛼 

𝐼𝐼 = ∫𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 ⇒ 𝐼𝐼 = 𝑥𝑥 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − ∫(𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑 ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝑑𝑑𝑑𝑑  

𝐼𝐼 = −𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 + ∫ 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 ⇒ 𝐼𝐼 = 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶  

⇒𝛼𝛼 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝐶𝐶  

 

www.sm
art

ac
hie

ve
rs.

on
lin

e



 

30) 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−1
𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥+1

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = −∫ 1−𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥
1+𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = −∫ 2𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥
2𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥2

𝑑𝑑𝑑𝑑  

𝐼𝐼 = −∫ 𝑡𝑡𝑡𝑡𝑡𝑡2𝑥𝑥𝑥𝑥𝑥𝑥 ⇒ 𝐼𝐼 = −∫(𝑠𝑠𝑠𝑠𝑠𝑠2𝑥𝑥 − 1)𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = −(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝑥𝑥) + 𝐶𝐶  

𝐼𝐼 = 𝑥𝑥 − 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + 𝐶𝐶  

31) 𝐼𝐼 = ∫ 𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 2𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−1−(2𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃−1)
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 2(𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥−𝑐𝑐𝑐𝑐𝑐𝑐2𝜃𝜃)
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐−𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 2∫(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)𝑑𝑑𝑑𝑑  

𝐼𝐼 = 2(𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥) + 𝐶𝐶  

32) 𝐼𝐼 = ∫ 𝑥𝑥9

(4𝑥𝑥2+1)6
𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 𝑥𝑥9

𝑥𝑥12[4+ 1
𝑥𝑥2

]6
𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
𝑥𝑥3[4+ 1

𝑥𝑥2
]6

  

Put �4 + 1
𝑥𝑥2
� = 𝑡𝑡 ⇒ −2

𝑥𝑥3
𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑  

𝐼𝐼 = 1
2 ∫−𝑡𝑡

−6𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = 1
2
�−𝑡𝑡

−5

−5
� + 𝐶𝐶  

𝐼𝐼 = 1
10

1
𝑡𝑡5

+ 𝐶𝐶 ⇒ 𝐼𝐼 = 1
10

[4 + 1
𝑥𝑥2

]−5 + 𝐶𝐶  

33) 𝐼𝐼 = ∫ 𝑥𝑥3

√1+𝑥𝑥2
𝑑𝑑𝑑𝑑 

1 + 𝑥𝑥2 = 𝑡𝑡 ⇒ 2𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑  

⇒ 𝑥𝑥𝑥𝑥𝑥𝑥 = 𝑑𝑑𝑑𝑑
2

  

𝐼𝐼 = ∫ 𝑥𝑥2

√1+𝑥𝑥2
𝑥𝑥𝑥𝑥𝑥𝑥 ⇒ 𝐼𝐼 = ∫ 𝑡𝑡−1

√𝑡𝑡
𝑑𝑑𝑑𝑑
2

 ⇒ 𝐼𝐼 = 1
2 ∫[√𝑡𝑡 − 𝑡𝑡

−1
2 ]𝑑𝑑𝑑𝑑  

𝐼𝐼 = 1
2
�2
3
𝑡𝑡
3
2 − 2√𝑡𝑡� + 𝐶𝐶 ⇒ 𝐼𝐼 = 1

3
[1 + 𝑥𝑥2]

3
2 − √1 + 𝑥𝑥2+C 

𝑎𝑎 = 1
3
 , 𝑏𝑏 = −1 

34) 𝐼𝐼 = ∫ 𝑥𝑥3

𝑥𝑥+1
𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 𝑥𝑥3+1−1

𝑥𝑥+1
𝑑𝑑𝑑𝑑  

𝐼𝐼 = ∫
(𝑥𝑥+1)�𝑥𝑥2−𝑥𝑥+1�−1

𝑥𝑥+1
𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫[𝑥𝑥2 − 𝑥𝑥 + 1 − 1

𝑥𝑥+1
]𝑑𝑑𝑑𝑑  

𝐼𝐼 = 𝑥𝑥3

3
− 𝑥𝑥2

2
+ log|𝑥𝑥 + 1| + 𝐶𝐶  
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35) SOLVE IT YOURSELF. 

36) 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝑑𝑑𝑑𝑑 = ∫ 𝑒𝑒𝑥𝑥𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − ∫ 𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠  

= 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑥𝑥 + ∫ 𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 − ∫𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑒𝑒𝑥𝑥 + 𝐶𝐶  

37) ∫ 3𝑒𝑒𝑥𝑥−5𝑒𝑒−𝑥𝑥

4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥
𝑑𝑑𝑑𝑑 = 𝑎𝑎𝑎𝑎 + 𝑏𝑏 log𝑒𝑒|4𝑒𝑒𝑥𝑥 + 5𝑒𝑒−𝑥𝑥| 

Differentiate both sides 
3𝑒𝑒𝑥𝑥−5𝑒𝑒−𝑥𝑥

4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥
= 𝑎𝑎 + 𝑏𝑏. 1

(4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥) (4𝑒𝑒𝑥𝑥 − 5𝑒𝑒−𝑥𝑥)  

3𝑒𝑒𝑥𝑥−5𝑒𝑒−𝑥𝑥

4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥
= 𝑎𝑎(4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥)+𝑏𝑏(4𝑒𝑒𝑥𝑥−5𝑒𝑒−𝑥𝑥)

4𝑒𝑒𝑥𝑥+5𝑒𝑒−𝑥𝑥
  

3𝑒𝑒𝑥𝑥 − 5𝑒𝑒−𝑥𝑥 = 4𝑎𝑎𝑒𝑒𝑥𝑥 + 5𝑎𝑎𝑒𝑒−𝑥𝑥 + 4𝑏𝑏𝑒𝑒𝑥𝑥 − 5𝑏𝑏𝑒𝑒−𝑥𝑥  

3𝑒𝑒𝑥𝑥 − 5𝑒𝑒−𝑥𝑥 = (4𝑎𝑎 + 4𝑏𝑏)𝑒𝑒𝑥𝑥 + (5𝑎𝑎 − 5𝑏𝑏)𝑒𝑒−𝑥𝑥  

Comparing coefficients we get, 

𝑎𝑎 = −1
8

, 𝑏𝑏 = 7
8
  

38) 𝐼𝐼 = ∫ 𝑒𝑒𝑥𝑥 � 1−𝑥𝑥1+𝑥𝑥2
�
2
𝑑𝑑𝑑𝑑 = ∫ 𝑒𝑒𝑥𝑥(1−2𝑥𝑥+𝑥𝑥2)

(1+𝑥𝑥2)2
𝑑𝑑𝑑𝑑  

= ∫ 𝑒𝑒𝑥𝑥(1+𝑥𝑥2)
(1+𝑥𝑥2)2

𝑑𝑑𝑑𝑑 − ∫ 𝑒𝑒𝑥𝑥2𝑥𝑥
(1+𝑥𝑥2)2

𝑑𝑑𝑑𝑑  = ∫ 𝑒𝑒𝑥𝑥

(1+𝑥𝑥2)
𝑑𝑑𝑑𝑑 − ∫ 𝑒𝑒𝑥𝑥2𝑥𝑥

(1+𝑥𝑥2)2
𝑑𝑑𝑑𝑑  

= 𝑒𝑒𝑥𝑥

1+𝑥𝑥2
+ ∫ 𝑒𝑒𝑥𝑥2𝑥𝑥

(1+𝑥𝑥2)2
𝑑𝑑𝑑𝑑 − ∫ 𝑒𝑒𝑥𝑥2𝑥𝑥

(1+𝑥𝑥2)2
𝑑𝑑𝑑𝑑  = 𝑒𝑒𝑥𝑥

1+𝑥𝑥2
+ 𝐶𝐶  

39) 𝐼𝐼 = ∫ 𝑥𝑥+𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
1+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑 = ∫ 𝑥𝑥
1+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑 + ∫ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
1+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝑑𝑑𝑑𝑑 = ∫ 𝑥𝑥
2𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥2

𝑑𝑑𝑑𝑑 + ∫
2𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥2𝑐𝑐𝑐𝑐𝑐𝑐

𝑥𝑥
2

2𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥2
𝑑𝑑𝑑𝑑  

= 1
2 ∫ 𝑥𝑥 sec2 𝑥𝑥

2
𝑑𝑑𝑑𝑑 + ∫ tan 𝑥𝑥

2
𝑑𝑑𝑑𝑑  

Put 𝑥𝑥
2

= 𝑡𝑡 ⇒ 𝑥𝑥 = 2𝑡𝑡 ⇒ 𝑑𝑑𝑑𝑑 = 2𝑑𝑑𝑑𝑑 

= 1
2 ∫ 2𝑡𝑡 sec2 𝑡𝑡 2𝑑𝑑𝑑𝑑 + ∫ tan 𝑡𝑡 2𝑑𝑑𝑑𝑑  =2∫ 𝑡𝑡 sec2 𝑡𝑡 𝑑𝑑𝑑𝑑 + 2∫ tan 𝑡𝑡 𝑑𝑑𝑑𝑑  

= 2t tant+C=𝑥𝑥 tan 𝑥𝑥
2

+ 𝐶𝐶 
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40) 𝐼𝐼 = ∫ tan−1 √𝑥𝑥 𝑑𝑑𝑑𝑑 

𝐼𝐼 = ∫ tan−1 𝑡𝑡 2𝑡𝑡𝑡𝑡𝑡𝑡  

𝐼𝐼 = 2∫ tan−1 𝑡𝑡 . 𝑡𝑡𝑡𝑡𝑡𝑡  

= 2 tan−1 𝑡𝑡 . 𝑡𝑡
2

2
− ∫(𝑡𝑡

2+1−1
𝑡𝑡2+1

) 𝑑𝑑𝑑𝑑 = tan−1 𝑡𝑡 . 𝑡𝑡2 − ∫ 1𝑑𝑑𝑑𝑑 + ∫ 1
1+𝑡𝑡2

𝑑𝑑𝑑𝑑  

= 𝑥𝑥 tan−1 √𝑥𝑥 − √𝑥𝑥 + tan−1 √𝑥𝑥 + 𝐶𝐶 = (𝑥𝑥 + 1) tan−1 √𝑥𝑥 − √𝑥𝑥 + 𝐶𝐶  

41) 𝐼𝐼 = ∫ 1
sin(𝑥𝑥−𝑎𝑎)sin (𝑥𝑥−𝑏𝑏)

𝑑𝑑𝑑𝑑 

Multiplying by sin(b-a) in Num.&den. 

= 1
sin (𝑏𝑏−𝑎𝑎)∫

sin((𝑥𝑥−𝑎𝑎)−(𝑥𝑥−𝑏𝑏))
sin(𝑥𝑥−𝑎𝑎)sin (𝑥𝑥−𝑏𝑏)

𝑑𝑑𝑑𝑑  

1
sin (𝑏𝑏−𝑎𝑎)∫

sin(𝑥𝑥−𝑎𝑎)cos (𝑥𝑥−𝑏𝑏)−cos(𝑥𝑥−𝑎𝑎)𝑠𝑠𝑠𝑠𝑠𝑠(𝑥𝑥−𝑏𝑏)
sin(𝑥𝑥−𝑎𝑎)sin (𝑥𝑥−𝑏𝑏)

𝑑𝑑𝑑𝑑   

= 1
sin (𝑏𝑏−𝑎𝑎)

�∫ cos(𝑥𝑥−𝑏𝑏)
sin(𝑥𝑥−𝑏𝑏) 𝑑𝑑𝑑𝑑 − ∫ cos(𝑥𝑥−𝑎𝑎)

sin(𝑥𝑥−𝑎𝑎)� 𝑑𝑑𝑑𝑑 = 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑏𝑏 − 𝑎𝑎) log �𝑠𝑠𝑠𝑠𝑠𝑠(𝑥𝑥−𝑏𝑏)
𝑠𝑠𝑠𝑠𝑠𝑠(𝑥𝑥−𝑎𝑎)�  

42) 𝐼𝐼 = ∫𝑥𝑥2 𝑒𝑒𝑥𝑥3𝑑𝑑𝑑𝑑 

= ∫ 𝑒𝑒𝑡𝑡 𝑑𝑑𝑑𝑑3  = 1
3
𝑒𝑒𝑥𝑥3 + 𝐶𝐶   

43) ∫ 𝑒𝑒𝑥𝑥

𝑥𝑥+1
{1 + (𝑥𝑥 + 1) log(𝑥𝑥 + 1)}𝑑𝑑𝑑𝑑 

               ∫ 𝑒𝑒𝑥𝑥 � 1
𝑥𝑥+1

+ log(𝑥𝑥 + 1)� 𝑑𝑑𝑑𝑑  

               log(𝑥𝑥 + 1) 𝑒𝑒𝑥𝑥 + 𝐶𝐶  

44) Let 𝐼𝐼 = ∫ 𝑑𝑑𝑑𝑑
𝑥𝑥(𝑥𝑥7+1)

 

              Put  𝑥𝑥7 = 𝑡𝑡  ⇒  𝑑𝑑𝑑𝑑 = 1
7𝑥𝑥6

𝑑𝑑𝑑𝑑 

              ∴  𝐼𝐼 = 1
7 ∫

𝑑𝑑𝑑𝑑
𝑡𝑡(𝑡𝑡+1)

= 1
7 ∫ �

1
𝑡𝑡
− 1

𝑡𝑡+1
� 𝑑𝑑𝑑𝑑  

                = 1
7

[log 𝑡𝑡 − log(𝑡𝑡 + 1)] + 𝑐𝑐 = 1
7

log � 𝑡𝑡
𝑡𝑡+1

� + 𝑐𝑐 = 1
7

log � 𝑥𝑥7

𝑥𝑥7+1
� + 𝑐𝑐  
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45) Let  𝐼𝐼 = ∫ cos �2 tan−1 �1−𝑥𝑥
1+𝑥𝑥

� 𝑑𝑑𝑑𝑑 

          Put  𝑥𝑥 = cos𝜃𝜃, then 

          𝐼𝐼 = ∫ cos �2 tan−1 �1−cosθ
1+cosθ

� 𝑑𝑑𝑑𝑑  = ∫ cos �2 tan−1 �tan θ
2
�� 𝑑𝑑𝑑𝑑  

= ∫ cos θ𝑑𝑑𝑑𝑑 = ∫𝑥𝑥 𝑑𝑑𝑑𝑑 = 𝑥𝑥2

2
+ 𝑐𝑐  

46) DO IT YOURSELF. 

47) 𝐼𝐼 = ∫ 1
�sin3 𝑥𝑥 sin(𝑥𝑥+𝛼𝛼)

𝑑𝑑𝑑𝑑 

             ⇒ 𝐼𝐼 = ∫ 1
�sin4 𝑥𝑥(cos𝛼𝛼+cot𝑥𝑥 sin𝛼𝛼)

𝑑𝑑𝑑𝑑 ⇒ 𝐼𝐼 = ∫ 1
√cos𝛼𝛼+cot𝑥𝑥 sin𝛼𝛼

cosec2 𝑥𝑥 𝑑𝑑𝑑𝑑  

             ⇒ 𝐼𝐼 = − 1
sin𝛼𝛼 ∫

1
√cos𝛼𝛼+cot𝑥𝑥 sin𝛼𝛼

𝑑𝑑(cos𝛼𝛼 + cot 𝑥𝑥 sin𝛼𝛼)   

             ⇒ 𝐼𝐼 = − 2
sin𝛼𝛼 √cos𝛼𝛼 + cot 𝑥𝑥 sin𝛼𝛼 + 𝐶𝐶 ⇒ 𝐼𝐼 = −2 cosec 𝛼𝛼 √cos𝛼𝛼 + cot 𝑥𝑥 sin𝛼𝛼 + 𝐶𝐶   

48) Given, 𝐼𝐼 = ∫ 𝑥𝑥5

√1+𝑥𝑥3
𝑑𝑑𝑑𝑑 

              Let  1 + 𝑥𝑥3 = 𝑡𝑡 ⇒  3𝑥𝑥2𝑑𝑑𝑑𝑑 = 𝑑𝑑𝑑𝑑 

             ∴ 𝐼𝐼 = ∫
(𝑡𝑡−1)
√𝑡𝑡

. 𝑑𝑑𝑑𝑑
3

= 1
3 ∫�√𝑡𝑡 − 𝑡𝑡−1 2⁄ � 𝑑𝑑𝑑𝑑 = 1

3
�2𝑡𝑡

3 2⁄

3
− 2𝑡𝑡1 2⁄ � + 𝑐𝑐  

= 2
9

(1 + 𝑥𝑥3)3 2⁄ − 2
3

(1 + 𝑥𝑥3)1 2⁄ + 𝑐𝑐  

49) Let  𝐼𝐼 = ∫ sinθ+cosθ
√1+sin 2θ−1

𝑑𝑑θ   = ∫ sinθ+cosθ
�1−(sinθ−cosθ)2

𝑑𝑑θ  

               Put sinθ − cos θ = 𝑡𝑡 

               ⇒ (cos θ + sinθ)𝑑𝑑θ = 𝑑𝑑𝑑𝑑  

                ∴  𝐼𝐼 = ∫ 1
√1−𝑡𝑡2

𝑑𝑑𝑑𝑑  = sin−1 𝑡𝑡 + 𝑐𝑐  = sin−1(sinθ − cos θ) + 𝑐𝑐   

50) We have, 

               cos𝑥𝑥+𝑥𝑥 sin𝑥𝑥
𝑥𝑥(𝑥𝑥+cos𝑥𝑥)

= (𝑥𝑥+cos𝑥𝑥)−𝑥𝑥+𝑥𝑥 sin𝑥𝑥
𝑥𝑥(𝑥𝑥+cos𝑥𝑥)

= 1
𝑥𝑥
− (1−sin𝑥𝑥)

𝑥𝑥+cos𝑥𝑥
  

              ∴ 𝐼𝐼 = ∫ cos𝑥𝑥+𝑥𝑥 sin𝑥𝑥
𝑥𝑥(𝑥𝑥+cos𝑥𝑥)

𝑑𝑑𝑑𝑑 = ∫ 1
𝑥𝑥
− 1−sin𝑥𝑥

𝑥𝑥+cos𝑥𝑥
𝑑𝑑𝑑𝑑 

⇒ 𝐼𝐼 = log 𝑥𝑥 − log(𝑥𝑥 + cos 𝑥𝑥) + 𝐶𝐶 = log � 𝑥𝑥
𝑥𝑥+cos𝑥𝑥

� + 𝐶𝐶  
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