
Engineering Mathematics A      Phase Test  3    November 27th  2008
Name: .............................................................................. Group …………
Answer All  Questions and show relevant working in the spaces provided.   Use an electronic calculator where necessary.  Answers should be given to 3 significant figures unless otherwise stated.
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Fig. Q1(a)

Fig. Q1(a) shows the graph of the voltage 
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.  For this voltage
(i) Use the quotient rule to obtain a simplified  expression for  
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(ii) Find the value of t at the  turning point and use the second derivative test to verify that the turning point is a minimum. 

You may use the expression given below for the second derivative ( do NOT derive this  expression):
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(iii) 
What is the minimum value of  v?
(i)  
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   (ii)  
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and 
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 hence turning point is a minimum  (iii)  minimum value of v = 2.939
Q2
Use the table of integrals provided to answer the following:
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(b)
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(c)
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(d)
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 (e)

[image: image16.wmf]32

64

x

dx

x

+

=

+

ò

  
             


 (f) 
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 (e)  note that 
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(f)  
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Q3
 (a)
Use integration by parts to find   
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(b)       Use the substitution 
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to evaluate the integral  
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(a) 
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, now substitute 
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and integrate,  the answer = 7/3
Q4
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Fig Q4 (i)



Fig Q4 (ii)

(a)  
Use integration to find the area 
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 beneath the curve 
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, as shown in  Fig Q4 (i) 

(b) Use integration to find the shaded area 
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 and above the straight horizontal line drawn at height 6 units, as shown in Fig Q4 (ii) 
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Q5   
[image: image36]
Figure Q5 (a)
(a) Find the mean and root mean square (rms)  values over one cycle of the periodic current waveform shown in Figure Q5(a).
(b) The voltage 
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, where a is an unknown constant.  Over the time interval between t = 0 and t = 1 the mean voltage is 20 volts.  Find the  rms voltage over the same time interval..
(a)   mean =30    rms = 31.6      (b)  a =20 .  
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Some standard integrals.
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Some standard derivatives

	
[image: image52.wmf]y


	
[image: image53.wmf]dx

dy



	
[image: image54.wmf]n

ax


	 
[image: image55.wmf]1

-

n

nax




	
[image: image56.wmf])

sin(

b

ax

+


	 
[image: image57.wmf])

cos(

b

ax

a

+



	
[image: image58.wmf])

cos(

b

ax

+


	 
[image: image59.wmf])

sin(

b

ax

a

+

-



	
[image: image60.wmf]ax

e


	 
[image: image61.wmf]ax

ae



	
[image: image62.wmf]ln()

ax


	 
[image: image63.wmf]x

1




The chain rule
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Integration by parts
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mean value   
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                                          rms value  
[image: image67.wmf]2

1

b

rms

a

iidt

ba

=

-

ò


mean value = 
[image: image68.wmf]area under  curve

length of base

i

=

                rms value =
[image: image69.wmf]2

area under  curve

length of base

i

=


0





8





6





4





2





20





t





40





10





























    i














1
3

_1288517650.unknown

_1289456781.unknown

_1289456931.unknown

_1289457201.unknown

_1289457322.unknown

_1319106920.unknown

_1289457480.unknown

_1289457289.unknown

_1289457036.unknown

_1289457062.unknown

_1289456971.unknown

_1289456837.unknown

_1289456890.unknown

_1289456804.unknown

_1289129461.unknown

_1289456564.unknown

_1289456731.unknown

_1289456482.unknown

_1288610215.bin

_1288610669.unknown

_1289129314.unknown

_1288610680.unknown

_1288610357.unknown

_1288610211.bin

_1288609510.unknown

_973941123.unknown

_1275895271.unknown

_1278136112.unknown

_1288517320.unknown

_1288517432.unknown

_1288517269.bin

_1278136282.unknown

_1278135588.unknown

_1278136083.unknown

_1275908564.unknown

_1131616147.unknown

_1275894847.unknown

_1275895058.unknown

_1275895219.unknown

_1275894914.unknown

_1194505370.unknown

_1275894818.unknown

_1131616169.unknown

_1005997111.unknown

_1038125444.unknown

_1129965774.unknown

_1129965764.unknown

_1038125312.unknown

_973941144.unknown

_972207662.unknown

_973940849.unknown

_973941054.unknown

_973941081.unknown

_973940925.unknown

_973940754.unknown

_973940786.unknown

_972207716.unknown

_973940719.unknown

_972207766.unknown

_972207690.unknown

_972207521.unknown

_972207616.unknown

_972207637.unknown

_972207587.unknown

_972207467.unknown

_972207496.unknown

_972207443.unknown

