
Engineering Mathematics A    Phase Test  2    5th  November
 2008
Name..........................................................................Group…………..

 Answer All  Questions and show relevant working in the spaces provided.  Continue working on the backs of the pages if more apace is needed.  Use an electronic calculator where necessary.  Answers should be given to 3 significant figures unless otherwise stated. 
Q1   
The current, i amperes, flowing in a certain non-linear device is given by 
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trigonometric identities provided to verify that 
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and find  the largest value of the current.
[10 marks]
i is largest when v is largest i.e. v = 6 so largest i= 102
Q2
(a)
The voltage 
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. Show clearly your working to
write 
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 in the form 
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State the peak value of 
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.  Find the value of  
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 given that it takes 25 ms for the voltage to fall to zero from its peak value.
(b)
Use the trigonometric identities provided to simplify 
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[10 marks]

Answers (a)  peak value = 10.  The angle change form peak to zero is 
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/2 radians.  Hence 
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 increases by this amount so w 
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(b) Use sin(A+B) to show the quantity 
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 simplifies to zero.
Hence 
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Q3   
 


[image: image15.wmf]0

1

1050

z

=Ð




[image: image16.wmf]0

2

540

z

=Ð-


   
(i) Convert 
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 to rectangular form 
Calculate the following complex quantities and in each case give your answer in polar form with the angles in radians:
(ii) 
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(iii)  
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(iv)  
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  (v)  
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Conversions of complex numbers should be carried out using the special keys on your calculator and no working should be shown for the conversions.

[10 marks]


Ans:  (i) 
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(ii)
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  (iii)  
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(iv) 
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(a) Obtain a simplified expression for the imaginary part of 
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(b)
Find the value of R. in the case when 
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(c)
Find the value of R.  if 
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Ans:   (a)  
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(b)  R = 10   (c)  R = 10

Q5
(a)
In each case find and simplify 
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(i) 
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(iii) 
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(b) The voltage 
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 at time t is given by 
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. Use the product rule to obtain a simplified expression for 
[image: image42.wmf]dv

dt

.  Find any value of t when 
[image: image43.wmf]0

dv

dt

=

.
[10 marks]


Ans:  (a)  (i) 
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(iii)  
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