


 
 

 
HNC Electrical and Electronic Engineering 
PSDE4003 Engineering Mathematics 
Level 4, Year 1 
 

Class Test 2 (2017-18)        
 

This is a closed book test, worth 45% of the module mark and addresses Module Intended Learning 
Outcomes 1 & 2.  
 
Date of test    =             
Time allowed  = 2 hours 
 
Answer all questions 

 
Marks 

 
1. Differentiate the following functions: 
 

 i. 𝑣𝑣 = 2𝑠𝑠4 − 5
𝑠𝑠2

+ √𝑠𝑠   ii. 𝑦𝑦 = 𝑥𝑥3𝑠𝑠𝑠𝑠𝑠𝑠4𝑥𝑥 

 
 iii. 𝑖𝑖 = 3sin (2𝑡𝑡 + 4)    
 

[6, 8, 8] 
 
2. If 𝑖𝑖 = 4(2 − 𝑒𝑒−10𝑡𝑡), find the initial rate of growth of voltage 

 [8] 
 
3. Evaluate the following integrals: 
 

 a) ( )∫ ++
4

2

2435 dttt  

 

 b) ∫ (2𝑠𝑠𝑠𝑠𝑠𝑠3𝑥𝑥 + 3𝑐𝑐𝑐𝑐𝑐𝑐2𝑥𝑥)𝑑𝑑𝑑𝑑𝜋𝜋/2
0  

   
[8,8] 

 
 
 
 



4. Express 6
(𝑠𝑠−2)(𝑠𝑠+1) in partial fractions. Hence evaluate the integral ∫ 6

(𝑠𝑠−2)(𝑠𝑠+1)
5
4 𝑑𝑑𝑑𝑑  

to 3 d.p. 
 
 

[18] 

5. Estimate the integral ∫ 6
(𝑠𝑠−2)(𝑠𝑠+1)

5
4 𝑑𝑑𝑑𝑑 using the Trapezium rule with 4 strips, to 3 d.p. 

 
By comparing your answer to question 4, what is the percentage error? 

 
 [14] 

 
 
6. Shown in the following table are the times taken to produce 100 components: 
 
   

Time (s) 0-5 5-10 10-15 15-20 20-25 
Frequency 11 25 33 22 9 

 
  

Calculate the mean and standard deviation for the data to 4 significant figures. (Full 
marks will be given with workings shown). 

 
                                                                   

[14] 
 
 
7. An electrical circuit has two switches A and B. The probability that switch A works is 

0.35 and the probability that switch B works is 0.65. Find the probability that there is 
a connection across the two switches if the switches are arranged 

 
 a)  in series 
 b) in parallel 
 

[8] 
  



Formulae 

 
 

1. If:  𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 

  𝑥𝑥 = −𝑏𝑏±√𝑏𝑏2−4𝑎𝑎𝑎𝑎
2𝑎𝑎

 

2. Differentiation 

(i) Standard derivatives 

   

y  

dx
dy

 

 

nax  

 

1−nnax  

)sin(kxa  )cos(kxka  

)cos(kxa  )sin(kxka−  

kxae  kxkae  

xa ln  
x
a

 

           

 (ii) product rule   
dx
duv

dx
dvu

dx
dy

+=           

(iii)   quotient rule   2v
dx
dvu

dx
duv

dx
dy −

=  

(iv)  function of a function rule   
dx
du

du
dy

dx
dy

×=  

 

3.  )(xfy =  has a stationary point where .0=
dx
dy   

If, at this point, 02

2

<
dx

yd  the point is a maximum. 

If, at this point, 02

2

>
dx

yd
 the point is a minimum. 

 

  



4. Integration 

(i) Standard integrals 

∫ dxax n  c
n
ax n

+
+

+

1

1

     

(except when 1−=n ) 

∫ dxaxcos  cax
a

+sin1
 

∫ dxaxsin  cax
a

+− cos1
 

∫ dxeax  ce
a

ax +
1

 

∫ dx
x
1

 or ∫ − dxx 1  
cx +ln  

∫ +
dx

bax
1

 ( ) cbax
a

++ln1
 

 

(ii) Numerical integration: 
 

Trapezium Rule: ℎ �1
2

(𝑦𝑦0 + 𝑦𝑦𝑛𝑛) + 𝑦𝑦1 + 𝑦𝑦2 + 𝑦𝑦3 + ⋯� 

Simpson’s Rule:  1
3
ℎ{(𝑦𝑦0 + 𝑦𝑦𝑛𝑛) + 4(𝑦𝑦1+𝑦𝑦3 + ⋯ ) + 2(𝑦𝑦2+𝑦𝑦4 + ⋯ )  } 

 
5. Statistics: 
 

𝑥̅𝑥 = ∑𝑓𝑓𝑓𝑓
∑𝑓𝑓

    𝜎𝜎 = �∑𝑓𝑓(𝑥𝑥−𝑥̅𝑥)2

∑𝑓𝑓
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