
  
 

 

  
 1 

© Richard Wade 
studyib.net 

Consider a function 𝑓(𝑥) such that ∫ 𝑓(𝑥)𝑑𝑥 =
4

0
6 

Find 

a) ∫ 3𝑓(𝑥)𝑑𝑥
4

0
 

b) ∫ [𝑓(𝑥) + 3]𝑑𝑥
4

0
 

c) ∫
1

3
𝑓(𝑥 + 3)𝑑𝑥

1

−3
 

d) ∫ [𝑓(𝑥) + 𝑥]𝑑𝑥
4

0
 

 

This question is all about properties of the definite integral 

 

∫ 𝒌𝑓(𝑥)𝑑𝑥
𝑏

𝑎

= 𝒌 ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎

 
 

a)  
∫ 3𝑓(𝑥)𝑑𝑥

4

0

= 3 ∫ 𝑓(𝑥)𝑑𝑥
4

0

= 3 × 6 = 𝟏𝟖 

∫ (𝑓(𝑥) ± 𝑔(𝑥))𝑑𝑥
𝑏

𝑎

 

= ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎

± ∫ 𝑔(𝑥)𝑑𝑥
𝑏

𝑎

 

 

b)  
∫ [𝑓(𝑥) + 3]𝑑𝑥

4

0

 

= ∫ 𝑓(𝑥)𝑑𝑥 + ∫ 3𝑑𝑥
4

0

4

0

 

= 6 + [3𝑥]0
4 

= 6 + 12 

= 𝟏𝟖 
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You can also think about this question as 

translating the graph 3 units up. It creates a 

4 𝑏𝑦 3 rectangle below the original graph. 

 

 

 

 

 

 

 

 

 

= 6 + 12 

= 𝟏𝟖 
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𝑓(𝑥 + 3) translates the graph of 𝑓(𝑥) 3 units to 

the left 

 

∫ 𝑓(𝑥 + 3)𝑑𝑥
1

−3

= ∫ 𝑓(𝑥)𝑑𝑥
1+3

−3+3

 

 

c)  
∫

1

3
𝑓(𝑥 + 3)𝑑𝑥

1

−3

 

=
1

3
∫ 𝑓(𝑥 + 3)𝑑𝑥

1

−3

 

=
1

3
∫ 𝑓(𝑥)𝑑𝑥

4

0

 

=
1

3
× 6 

= 𝟐 

d)  
∫ [𝑓(𝑥) + 𝑥]𝑑𝑥

4

0

 

= ∫ 𝑓(𝑥)𝑑𝑥
4

0

+ ∫ 𝑥𝑑𝑥
4

0

 

= 6 + [
𝑥²

2
]

0

4

 

= 6 + 8 

= 𝟏𝟒 

 


