Solutions to Example of Phase Test 3.    Engineering Mathematics A notes, P174 to P177
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(i) 
Obtain simplified expressions for 
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Answer:    Use the quotient rule to find 
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.       The quotient rule says that if 
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or in our notation using P and R instead of y and x we have that  
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Now let 
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Hence 
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.  We can cancel a common factor (R+1) top and bottom and find that  
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To find 
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 we differentiate 
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 again using the quotient rule.  This time let 
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Hence 
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. This time we can cancel a common factor 
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(ii)
Show that P has a maximum value when R = 1 and find the maximum value.

Answer.   At a turning point 
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= 0.   Hence we require that 
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.  Thus there is a single turning point when R = 1.   Now use the second derivative test to see if the turning point is a maximum or a minimum.  Substituting R = 1 into our simplified expression for 
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 is negative the turning point must be a maximum value.   The maximum power is thus 
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Q2(a)
.
[image: image31.wmf]3

2

3

x

xdxc

=+

ò




(b)
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(c)
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(d)
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Q3.
Use integration by parts to show
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Answer.  Integration by parts formula is 
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Let u = t and 
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Q4.
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.     Substitute 
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Answer.
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Q5.
See question paper for diagram.

(a)
Find the mean value.

Answer:  
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The required area is the area of a triangle with base 10 and height 10.    
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(b)  rms between t = 0 and  t = T is 2A.  Find value of T given that 0<T<5

Answer:  Since  0<T<5 we are dealing with the rising straight line passing through the origin with slope 2 and having the equation i = 2t.
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.    Hence 
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