Engineering Mathematics A      Phase Test  1         11th. September 2002
Name.................................................................................................................

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

Q1.      (a)   
Express 500 (H   in mH

Ans:  0.500 mH


(b)
Solve the equation 
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Ans:  x = 2.49

(c)
Express 
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--

in scientific notation.

Ans:  1.54*106

(d)
Find 
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, give your answer to 4 significant figures.
Ans:  12.29

Q2.   
 (a)
The gain, G, of an amplifier is given by 
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(i)
Find the value of G  when 
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 = 15 W and 
[image: image6.wmf]in

P

 = 25 mW.

(ii)
Find the value of 
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when G = 32 dB and 
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= 5 mW.   

Ans:  
(i)
27.8 dB


(ii)
7.92 W

(b) 
The gain of an amplifier decreases linearly with the logarithm of the frequency.  When the frequency is 20 kHz the gain is 30dB and when the frequency is 40 kHz the gain is 25dB.    Find the frequency when the gain is 20 dB

Ans:  80 kHz

Q3  
(a)
Use any method to evaluate the determinant 
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Ans:  10


 (b)
Find the value of x given that       
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Ans:  x = -2.2

Q4
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Fig. Q4

(a) 
Find the equation of the straight line shown in Fig. Q4.   

(b) 
Find the equation of the line which is at right angles to the line x + y  = 2, and which cuts the line shown in Fig. Q4 at the place where  x = 1. 

(c) 
On Fig Q4 draw a straight line with slope = 4 and passing through the point (1,2). 

Ans:
(a) y = -3x+6
(b)
y = x+2

 Q5
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Fig. Q5

(a)  
Find the slope of line 1 in Fig. Q5

(b)
For line 2 find the slope and the value of G when f =  10 MHz
Ans:  (a) -25.7 dB/decade   (b)
slope = 15 dB/decade, G =85 dB 

Q6
(a)
Convert 0.85 radians to degrees

Ans:
48.70

(b)
Vector a has length 5 units and is directed at an angle 250 above the positive x-axis.  (i.e. 
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) and vector 
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has length 6 units and is directed at an angle of 600 above the positive x-axis (i.e 
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).   By calculation find the vector sum  c = a + b

Ans:
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