Engineering Mathematics A     Phase Test  1       11th September 2003

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 0.05 mH  in (H


Ans:  50 (H


(b)
Solve the equation 
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Ans: x = 9.97

(c)
Express 
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(4.5*10)

in scientific notation.

Ans:  3.69*104

(d)
Use the change of base formula 
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 to find the value of 
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, give your answer to 4 significant figures.

Ans:    5.483


(e)
Solve the equation 
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            (Show your working and continue overleaf if necessary.)



Ans:  x = 9

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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P

= 50 W and 
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= 0.2 W

(ii) 
 Find the value of
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P

when G = 35 dB and 
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P

= 300 W.   


The gain of another amplifier decreases as the frequency increases.  When the frequency is 20 kHz the gain is 20 dB and the gain falls off at 20 dB/decade.  What is the frequency when the gain has fallen to 10 dB?

Ans:  (a) (i)  24.0 dB


(a) (ii)  94.9 mW

when G = 10 dB f = 63.2 kHz
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(b)   
Find the slope of  the straight lines drawn on  Fig. Q2(b).    

Fig. 2(b)

Ans: slope line 1 = ...10 dB/decade... slope line 2 =...-21.5 dB/decade........................

Q3  
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Fig. Q3

(i)     Find the equation of the straight line drawn in Fig. Q3

(ii)   Calculate the shortest distance between the straight line drawn in Fig. Q3 and 

        the   point P having co-ordinates (8,5).

(iii)   On Fig. Q3 draw the straight line 
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and state its slope

Ans:(i)  y = 1.5x+5

(ii)  shortest distnce is 6.62

(iii) slope - -5/3

Q4.   A technician obtains the following simultaneous linear equations for the currents in a circuit:
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3248          (equation 1)

2534          (equation 2)

3412          (equation 3)
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Given that 
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 use Cramer's Rule to find the value of 
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(Do NOT find 
[image: image15.wmf]1

I

and 
[image: image16.wmf]3

I

)

Ans:  I2 = 148/(-33) = -4.48

Q5

(a)
Vector a has length 5 units and is directed at an angle of 20 degrees above the positive x-axis.  (i.e. a
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).   Vector b has length 4 units and is directed at an angle of 40 degrees above the positive x-axis (i.e b 
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).      By calculation find the vector sum c = a +b  (work in degrees but convert your answer for the direction of c into radians).Illustrate your answer with a sketch.

Ans (a) 
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= 
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(b)
When a vector d is added to a vector e  the resultant vector is horizontal having length 10 units (i.e. 
[image: image21.wmf]0
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Ð

.)  When vector e is subtracted from vector d the resultant vector is vertical and also has length 10 units (i.e. 
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.)  What is the horizontal component of vector d?

Ans:  horizontal component = 5 units
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