
Engineering Mathematics A     Phase Test  1      24th  September  2008

Name...........ANSWERS...................................... ..      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)   
 Convert 0.0005 mH  to nH
Ans:  500 nH            
(b) For capacitors connected in series 
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 C = 200
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Ans: 
1 mF = 1000 
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(c)
If 
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[image: image10.wmf]2

4

x

-


Ans:
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(d) Use the change of base formula to find the value of 
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 correct to 3 significant figures.
Ans:
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Q1 (continued)

(e)
Use your calculator to evaluate 
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 and 
give your answer in scientific notation correct to two significant figures
Ans: 

[image: image15.wmf](

)

2/3

1915

2/3

12

76

1.6*10*3.4*10

7.45205*10

4.8*1025*10

-

-

æö

=

ç÷

+

èø



[image: image16.wmf]8

3.81519*10

-

=

 =  
[image: image17.wmf]8

3.8*10

-

=

 
Q2.    (a)
The gain, G,  of an amplifier is given in dB by 
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   Find the value of 
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 when  G =27 dB and 
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=  5 mW.   

Ans:
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(b)
Solve the equation 
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Ans:  x = 5
(c) Write down the equation for each of the two curves illustrated in Figure Q2(c).below: 
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 (i)



(ii)
Fig. Q2(c)

Answers:   (i)…
v(t) =
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      (ii)

v(t) = 
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(d)  
Use the axes below to sketch the curve 
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for positive values of  t.  Label the axes clearly and indicate suitable scale marks: 
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                                                                         Fig. Q3


(a)
For the line drawn in Fig. Q3:
(i) Find the slope of this line                           Ans 15 dB/decade


(ii) Calculate the value of  f when G(f) = 90 dB 
      Ans: 
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(iii) Calculate the value of G(f) when f = 500 Hz.
Ans;  30 + 0.699*15 = 40.5 dB


(b)
On Fig. Q3 draw another line having slope -20 dB/decade which passes through the point where f  = 10 kHz and G = 60 dB


(c)
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 is the equation of a line parallel to the line drawn in Fig. Q3 but passing through the point where  f  = 1 kHz, g = 10 dB.    Find the value of the constants a and  b.


Ans:  a = 15  dB/decade b = -35  dB

Q4
(a)
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(i) For the case where a = 2 in the above linear simultaneous equations, use Cramer’s Rule to find 
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(ii)
If 
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 is to be a solution of the above equations, .find the  value of a
(b) (i)
By calculation add together the phasors 
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Illustrate your answer by means of a suitable sketch.  
(ii) Use your answer from part (i) above to obtain the value of 
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, where 
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 is any angle.
Ans: (a)(i)
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(a)(ii)  
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(b)(i) 
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(b)(ii)  rotate the phasors in the diagram so 
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