
CHAPTER 4: Integration 

Duration:  3 weeks or 13,5 hours 

BACKGROUND  

This topic has links with the chapter on differentiation. 

TOPIC OVERVIEW 

Learners are expected to:  

• Understand the concept of integration as both a definite integral and an indefinite 

integral  

• Apply standard form of integrals as a converse of differentiation 

• Integrate functions of the forms ( ) nf x kx=  with n R  and 1n  − ; ( )
k

f x
x

=  and 

( ) xf x kan=  with 0a   and ,k a R   

• Apply integration to determine the magnitude of an area included by a curve and the 

x-axis or by a curve, the x-axis and the ordinates  and x a x b= =  where ,a b Z   

PRIOR KNOWLEDGE 

Learners must have knowledge of: 

• Functions 

• Differentiation 

• Area 

• Indices 

• Limits 

SOLUTIONS 
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Exercise 3 
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Exercise 4 

4.1 ∫ (𝑥2 + 𝑥)
2

0
𝑑𝑥 

= [
𝑥3

3
+

𝑥2

2
]

0

2

 

=
23

3
+

22

2
 

=
14

3
 



 

4.2 ∫ (3𝑢3 − 1)
3

1
𝑑𝑢 

= [
3𝑢4

4
− 𝑢]

1

3

 

= (
3(3)4

4
− 3) − (

3(1)4

4
− 1) 

=
231

4
− (−

1

4
) 

= 58 

4.3  ∫ (𝑥3 − 2𝑥)
−1

−2
𝑑𝑥 

= [
𝑥4

4
− 𝑥2]

−2

−1

 

= (
(−1)4

4
− (−1)2) − (

(−2)4

4
− (−2)2) 

= −
3

4
− 0 = −

3

4
 

4.4 ∫ (6𝑥2 − 5𝑥 + 2)
1

−2
𝑑𝑥 

= [
6𝑥3

3
−

5𝑥2

2
+ 2𝑥]

−2

1

 

= [2𝑥3 −
5𝑥2

2
+ 2𝑥]

−2

1

 

= (2(13) −
5(1)2

2
+ 2(1)) − (2(−23) −

5(−2)2

2
+ 2(−2)) 

=
3

2
− (−30) 

= 31
1

2
 

 

 

 

 

 

 

 



4.5 ∫ √𝑡
4

0
(𝑡 + 2)𝑑𝑡 

= ∫ 𝑡
1
2

4

0

(𝑡 + 2)𝑑𝑡 

= ∫ (𝑡
3
2

4

0

+ 2𝑡
1
2)𝑑𝑡 

= [
𝑡

5
2

5
2

+
2𝑡

3
2

3
2

]

0

4

 

= [
2𝑡

5
2

5
+

4𝑡
3
2

3
]

0

4

 

=
2(4)

5
2

5
+

4(4)
3
2

3
=

352

15
 

4.6 ∫ (4𝑥 − 6𝑥
2

3)
1

0
𝑑𝑥 

= [
4𝑥2

2
−

6𝑥
5
3

5
3

]

0

1

 

= [2𝑥2 −
18𝑥

5
3

5
]

0

1

 

= 2(1) −
18(1)

5
3

5
= −

8

5
 

4.7 ∫ (
1

3
𝑥2 − 2) 𝑑𝑥

0

−2
 

= [(
1

3
)

𝑥3

3
− 2𝑥]

−2

0

 

= [
𝑥3

9
− 2𝑥]

−2

0

 

= 0 − (
−23

9
− 2(−2)) 

=
−10

9
 

 

 

 



4.8 ∫ (
1

2
𝑥4 + 𝑥)

3

2
𝑑𝑥 

= [
𝑥5

10
−

𝑥2

2
]

2

3

 

= (
35

10
+

32

2
) − (

25

10
+

22

2
) 

=
144

5
−

26

5
 

=
118

5
 

Exercise 5 
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6.1 𝐴 = − ∫ 𝑥3𝑑𝑥 + ∫ 𝑥3𝑑𝑥
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7.1 𝑓(𝑥) = −2𝑥 + 3 for 𝑥 = 1 to 𝑥 = 4 
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7.2 𝑓(𝑥) = −𝑥2 for x = 0 to x = 3 
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7.3 𝑓(𝑥) = 9 − 3𝑥2 for x = 0 to x = 3 
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7.4 𝑓(𝑥) = 𝑥3 − 4𝑥 for x = -2 to x = 2 
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7.5 𝑓(𝑥) = −𝑥3  for x = -4 to x = 0 
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