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33190 Mathematical Modelling for Science: Mastery Test 4 

45 minutes – Competency requirement – 70% 

INCLUDE WORKING OUT – or no marks will be awarded  

Integral Table and formula sheet is attached 

 

Name: ___________________________Student Number: ___________________________________ 

 

Date:_________________________________ Lab Tutor: ___________________________________ 

 

Start:_________________________Finish:___________________________Mark:____________/40 

 

1. - 8 points  (2+3+3) 

 Use the graph of f(x) to evaluate each integral.   

∫ 𝑓(𝑥)𝑑𝑥
40
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∫ 𝑓(𝑥)𝑑𝑥
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 ∫ 𝑓(𝑥)𝑑𝑥
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2. – 6 points  (3+ 3) 

(a)   Evaluate the integral:  
 

∫
8

√1 − 𝑡2
𝑑𝑡

√3/2

0

 

(b) Find the root mean square  (RMS) of   
 

𝑓(𝑥) = 𝑒𝑥/2 

 

on the interval 0 ≤ 𝑥 ≤ 4. 

  

  

  

  

  

  

 

3. - 6 points   

 

Evaluate the following integral by  using 
partial fractions. 
 

∫
𝑥 + 4

(𝑥 − 1)(𝑥 + 3)
𝑑𝑥 
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4. - 10 points  (5+5) 
 

(a)  Evaluate the following integral by 
an  appropriate substitution: 
 

∫ 𝑥4(5 + 𝑥5)5𝑑𝑥 

(b) Evaluate the integral:  

/8

2

0

cos 4xdx



     

 

  

  

  

  

  

5. – Find the value of this integral   5 points   

 

3cos sinx xdx  

 

  

  

  

  

  

6. -– Find the value of this integral  5 points   

 

5xxe dx  
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Table of Integrals 
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Cxdxx  sinhcosh           Cxdxx  coshsinh              Cxdxx  coshlntanh  

Formula sheet 

∫ 𝑓(𝑥) 𝑑𝑥

𝑏

𝑎

= lim
𝑛→∞

∑ 𝑓(𝑥𝑖)∆𝑥

𝑛

𝑖=1

 𝐴(𝑥) = ∫ 𝑓(𝑡)𝑑𝑡

𝑥

𝑎

 

∫ 𝑓(𝑡)𝑑𝑡 

𝑏

𝑎

= [𝐹(𝑥)]𝑏
𝑎

= 𝐹(𝑏) − 𝐹(𝑎) 𝑦̅ =
1

(𝑏 − 𝑎)
∫ 𝑓(𝑥)𝑑𝑥

𝑏

𝑎

 

  
21

b

a

RMS f x dx
b a


   ∫ 𝑓(𝑥)

𝑏

𝑎

𝑑𝑥 ≈
ℎ

2
[𝑓(𝑎) + 𝑓(𝑏)] 

𝑊 = ∫ 𝑘𝑥 𝑑𝑥

𝑏

𝑎

 ∫ 𝑢𝑣′ 𝑑𝑥 = 𝑢𝑣 −  ∫ 𝑣 𝑢′𝑑𝑥 

∫
𝑓′(𝑥)

𝑓(𝑥)
𝑑𝑥 = ln|𝑓(𝑥)| + 𝐶  

 


