Engineering Mathematics B     Phase Test 1       26th  March 2008
Name..................................................................................    Group………

Answer All Questions in the spaces provided.   Use an electronic calculator where necessary.  Answers should be given to 3 significant figures unless otherwise stated.

Q1
(a)
Find  



(i)
the general solution  of  
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(b) When a coil is connected to a direct voltage supply at time t =0

the current, i, in the circuit satisfies the differential equation 
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(i) Use the method of separation of the variables to find the

 general solution of this differential equation. 
(ii)
Show that for the case where the initial current is zero the particular solution is given by 
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.   Sketch the current as a function of time.  How quickly is the current changing when t = 0?
  

(iii)
In the case where E = 24 volts and 
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 it is found that the
current in the circuit is 12 mA after 10 milliseconds. Find the value of L.  
Q2
Use the tables of   Laplace transforms to determine:




(i)
The Laplace transform of 
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(ii)
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(iii)
The inverse transform of 
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(iv)
An expression for v where   L 
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Q3
(a)
Express 
[image: image11.wmf]25

(21)(4)

s

ss

+

++

 in terms of partial fractions and hence find the




inverse Laplace transform.

(b)
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Laplace transform of 
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Q4
(a) In Figure Q4(a) the input voltage supply, Vin,  supplies power

to the  load resistor, R .   Obtain a simplified expression for the voltage

transfer function for the network in the case when C = 100 (F, 


L = 200 mH and R = 5 k(.
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(b) The voltage transfer function for a network is given by 
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Obtain the step response, i.e. find the output voltage when the

input voltage is a unit step.
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