Engineering Mathematics A



13th. December 2000
Phase Test 3

Name…………………………………………………………………………………….

Answer all questions and show your working in the spaces provided.

Q1
The transient current, i, is given as a function of time, t > 0, by the expression 
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   Show also that the current has a maximum

value and find  this maximum value.


Ans:  
[image: image3.wmf]2

2(12)

t

di

et

dt

-

=-

  
[image: image4.wmf]2

4

2

8(1)

t

di

et

dt

-

=-

,  max occurs when t = 1/2, max value = 0.368

Q2
Use the tables of integrals provided to answer the following:


(a)
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(b)
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(c)
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(d)
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(e)
Show your working to find 
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( hint: use the trigonometric identity 
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Ans: 
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Q3   (a)  Use integration by parts to find the value of the voltage, V, where V is given by
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Ans:  
[image: image18.wmf]1

2

V

p

=-


(b) Use implicit differentiation to find 
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Ans:  
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Q4
A voltage, V, is given by
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where Q, ( and h are constants.    Use the substitution 
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 to evaluate the integral and simplify the expression for V.

Ans: 
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Fig. Q5

(a)
Fig. Q5  shows the graph of a voltage v drawn as a function of time, t, where 0 < t < 20.    The voltage rises linearly from zero to 100 volts in the first T seconds and  then remains constant until t = 20.    The value of T is set at T = 6.    Calculate the mean value of the voltage v between times  t = 0 and t = 20.

(b)
The value of T is now changed so that the rms value of v becomes equal to 
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  volts,.   Find the new  value of  T.

Ans:  (a)  85 V   
(b)  T = 15

v
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