Engineering Mathematics A      Phase Test  1         27th. September 2000
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 0.0002 F   in (F

Ans:
200 (F


(b)
Solve the equation 
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Ans:
x = -19.9

(c)
Express 
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(2*10)

--

in scientific notation.

Ans:
1.36*105

(d)
Find 
[image: image3.wmf]6

8

log(2*10)

, answer to 4 significant figures.
Ans:
6.977

Q2.   
 


(a)
The gain, G, of an amplifier is given by 
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Find the value of
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when G = 25 dB and 
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P

= 200 W.   

(b) 
The gain of an amplifier increases with frequency at a rate of 20 dB/decade.

When the frequency is 1 kHz the gain is 25dB.  Find the gain when the frequency

is increased to 4 kHz.

Ans:
(a)
0.632 W
(b)
37 dB

Q3  
Evaluate the determinant 
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Ans:
-52

Q4

[image: image8.png])

15

1





Fig. Q4

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

(b) On Fig Q4 draw the straight line 10x  + 3y = 60. 

(c) A line parallel to the line 10x  + 3y = 60 passes through the point (25,8).  Find the

     equation of this line.
Ans:
(a) y = 2.5x+5
(b) see graph above (c) 
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Fig. Q5

The voltage, V volts, changes exponentially with time, t seconds, according to a law of the form  
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where a and b are constants.
Fig. Q5 is a graph of ln(V) versus t .  Use this graph to estimate values for a and b.

Ans:  a = 3.5
b = 0.01

Q6
Vector 
[image: image12.wmf]a

has length 6 units and is directed at an angle of 1.1 radians above the positive x-axis.  (i.e. 
[image: image13.wmf]61.1

a

=Ð

).   Vector 
[image: image14.wmf]b

has length 4 units and is directed at an angle of 300 below the positive x-axis (i.e 
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).   

(a)  By calculation find the vector sum 
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 (give the direction of 
[image: image17.wmf]c

in radians).

(b) Vector 
[image: image18.wmf]a

is now held constant.  The direction of vector 
[image: image19.wmf]b

is also held constant but the length of vector 
[image: image20.wmf]b

is changed until vector 
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points along the positive x-axis.  What is the new length of 
[image: image22.wmf]b

?

Ans:
(a) 7.03 (0.496
(b)  10.7




Ans (b)
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