
Engineering Mathematics A       Phase Test  1       6th  September 2007
Name............................................................................................................

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)   
Express  300 pF in nF.           

(b)
Solve the equation 
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(c)
Given  that 
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(d) The area, A, of a triangle  is given by 
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 .  Calculate A when a = 3.60 cm, b = 4.00 cm and 

c = 6.20 cm
Q2.    (a)
The gain of an amplifier is given by 
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   Find the value of 
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 when  G =15 dB and 
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=  4 mW.   

(b)
The gain, G, of another amplifier at frequency, f, varies according to the relationship 
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, where G is in dB, f in Hz and a and b are constants.  Given that G is 20 dB at 5 kHz and 10 dB at 10 kHz what is the value of G at 15 kHz?
Q3
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Figure Q3

Figure Q3 shows the characteristic (curve) of a non-linear device (NLD) and the (straight) load line for the case where the NLD is connected in series with a resistor of resistance R and a d.c. voltage supply, E volts.  V is the voltage across the NLD in volts and I the current in amperes flowing in the circuit.

(i) Use Figure Q3 to estimate the values of E and R
(ii) E is held constant while R is varied until the operating current is 0.02 A.  Find the new value of R.

(iii) On Figure Q3 draw the straight line having slope -1 mA/V that passes through the point (30,0).   Show your working.
Q4
(a)
Use Cramer’s Rule to find 
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(b) Sketch the periodic waveform 
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Q5
(a)
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. Rearrange this equation to find a formula for  
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(b) The phasor sum 
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