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8.1 Indefinite Integration is the reverse process of differentiation. P.314

If [ ] )()( xfxF
dx
d

= , then the indefinite integral of f(x) is CxFdxxf +=∫ )()( , where C is  called

the constant of integration.
(a) Antiderivatives or Reversing the process of Differentiation

C ' (x) = 100 Integration
 → C(x) = 100x

C(x) = 100x + 500
C(x) = 100x + 1000

.

.

.
 ↓

C(x) = 100x + k  where k is a constant
(b) Notation of Antiderivative
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  =  f (x) + k

where k is constant of integration

8.2 Basic Integration Formulae P.319
(a) Differentiation Rule   Integration Rule

aax
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(b) Constant Multiple rule dxxfdxxf ∫∫ = )(k)(k

Sum Rule [ ] ∫∫∫ = dxxg+dxxfdxxg+xf )()()()(
Exercise 8.2 Q1, 3, 9, 17, 22, 28, 35, 38

8.3 Integration by Substitution P.329
Let u ＝ g(x) and du＝ g'(x)dx, then dxxgxgfdxxf )())(()(∫ ∫=
Exercise 8.3 Q1, 2, 7, 9, 11, 21, 26, 29, 31, 41, 45
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EXERCISE 8.2
1. ∫ dx 7  = 7x + C

3. ∫ dxx   3  = x4

4
 + C

9. ∫ − dxxx  3)  4 + ( 2  = 1
3

x3 + 2x2 − 3x + C

17. ∫ 





 − dx

x
x  9   = ∫ 






 − dx

x
 9  1 

=  x − 9 ln x  + C

22. ∫ − dxe x   = − −e x  + C
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3  + C
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2
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35. dy
dx

= 3x2 + 2x − 1

y = ∫ − dxxx  1)  2 + 3( 2

= x3 + x2 − x + C
sub (−1, 0) into y
∴ 0 = (−1)3 + (−1)2 − (−1) + C
∴ C = −1
∴ y = x3 + x2 − x − 1

38. (a) d y
dx

2

2 = 6x − 12

∴ dy
dx

= ∫ − dxx  12)  6( 

= 3x2 − 12x + C1

y = ∫ − dxCxx  ) + 12  3( 1
2

∴ y = x3 − 6x2 + C1x + C2

sub A(0, −8) & B(3, 1) into y
∴ −8 = 03 − 6(02) + C1(0) + C2

C2 = −8
1 = 33 − 6(32) + C1(3) + C2

1 = 27 − 54 + 3C1 − 8
C1 = 12.

∴ y =  x3 − 6x2 + 12x − 8

(b) dy
dx

= 3x2 − 12x + 12

= 3(x2 − 4x + 4)
= 3(x − 2)2

∴ dy
dx

≥ 0  for all x

Thus, y = f (x) is an increasing function.

EXERCISE 8.3
1. Let u = 3x + 4. Then du = 3dx.

∫ dux 54) + 3( = ∫ ⋅ duu
3
1   5

= 





 6

6
1 

3
1 u  + C

= 1
18

3( x +  4)6  + C

2. Let u = 1 − 2x. Then du = −2dx

dxx∫ − 27)2  (1 = duu
2
1   27 −

⋅∫
= 






− 28

28
1 

2
1 u  + C

= 28)2  1(
56

1 x−
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7. Let u = 7x − 10. Then du = 7dx

dxe x   107∫ − = 





⋅∫ dueu

7
1   

= 1
7

eu  + C

= 107
7
1 −xe  + C

9. Let u = 1 − 9x. Then du = −9dx

∫ − x
dx

9  1
 = ∫ 






−⋅ du

u 9
1  1 

= uln  
9
1

−  + C

= x9  1ln
9
1

−−  + C

11. Let u = x2 + 1. Then du = 2x dx

∫ dxxx 52 1) + ( = ∫ ⋅ duu
2
1   5

= 





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6
1 

2
1 u  + C

= 1
12

2(x  +  1)6  + C

17. Let u = x3 − 1. Then du = 3x2dx

dxex x∫ −    12 3
= dueu

3
1   ⋅∫

= 1
3

eu  + C

= 13

3
1 −xe  + C

21. Let u = ex  + 6. Then du = ex  dx

∫ dx
e

e
x

x

6 + 
 = ∫ ⋅ du

u
  1 

= ln u  + C
= ln (ex + 6) + C

26. Let u = 7 − 6 23
 x . Then du = −6 ⋅ 2

3
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29. ∫ ) + (3 
 

xx
dx = ) + (3 2  

 + 3
1 xd

x
⋅∫

= 2 ln 3 + x  + C
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31. dx
x

x
∫  

)(3ln 
 = ∫ ))(3(ln  )(3ln  xdx

= 1
2

[ln (3x)]2 + C

41. (a)
1  2 −x

x
≡ A + 

1  2 −x
B

≡ 
1  2

 + 1)  2(
−
−
x

BxA

∴ x ≡ 2Ax + (−A + B)
Equating coefficients,

2A = 1
and −A + B = 0

Hence,  A = 1
2

 and B = 1
2

(b) dx
x
x
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−∫ xd

x
x

= 12ln
4
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2
1

−xx  + C

45. (a)
1  

1
2 −x
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1 + 

 + 
1  x

B
x

A
−

≡ 
1) + 1)(  (

1)  ( + 1) + (
xx

xBxA
−

−

∴ 1 ≡ (A + B)x  + (A − B)
Equating coefficients,

A + B = 0
and A − B = 1

Hence,  A = 1
2

  and  B = − 1
2

(b) ∫ −1  
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