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( b ) Rearrange the expression in ( a ) gives 2( 1) 2dyx ry
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Question 4 
( a ) 
The domain is \  since ( )f x  is a polynomial. 

4 2 4 2( ) ( ) 6( ) 4 6 4 ( )f x x x x x f x�  � � � � �  � � �   Æ Even function 
 

3'( ) 4 12 4 ( 3)( 3)f x x x x x x � �  � � �   '( ) 0 0, 3f x x �  r  

2''( ) 12 12 12( 1)( 1)f x x x x � �  � � �    ''( ) 0 1f x x �  r  
 
 

 ( , 3)�f �  3�  ( 3, 1)� �  1�  ( 1,0)�  0 (0,1)  1 (1, 3)  3  ( 3, )f  
'( )f x  + 0 – 0 + 0 – 

''( )f x  – 0 + 0 – 

 

There are two local maxima at ( 3,5)r , a local minimum at (0, 4)� , and two 

inflection points at ( 1,1)r . 

The x-intercepts are ( 3 5 ,0)r �  and ( 3 5,0)r � . 

The y-intercept is (0, 4)� . 
There is no asymptote. 
 

 



( b) 

The domain is 8x d . 

2 2( ) ( ) 8 ( ) 8 ( )f x x x x x f x�  � � �  � �  �  Æ Odd function 
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 ( 2 2, 2)� �  2�  ( 2,0)�  0 (0, 2)�  2 (2,2 2)  

'( )f x  – 0 + 0 – 

''( )f x  + 0 – 

 
There is a local maximum at (2,4) , a local minimum at ( 2, 4)� � , and a inflection 
poins at (0,0) . 

The x-intercepts are ( 2 2,0)r . The y-intercept is (0,0) . 

There is no asymptote. 
 

 



( c ) 
The domain is \ 3r\ . 
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The x-intercept is ( 2,0)r . The y-intercept is 40,
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There are two vertical asymptotes: 3x  �  and 3x  . 
 
There is one horizontal asymptote: 1y   
 

 
 
 



( d ) 
The domain is \ . 
 

2/3 1/3 1/35 10 5'( ) ( 2)
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Note that '( )f x  and ''( )f x  are not defined at 0x   but (0)f  is defined. 
 

 ( , 1)�f �  1�  ( 1,0)�  0 (0,2)  2 (2, )f  

'( )f x  + undefined – 0 + 

''( )f x  – 0 + undefined + 

 
There is a local minimum at 2/3(2, 3 2 )� � , a local maximum at (0,0) , and an inflection 
point at ( 1, 6)� � . 
 
The x-intercepts are (0,0)  and (5,0) .  The y-intercept is (0,0) . 
 
There is no asymptote. 
 

 
 



Question 5 

Circumference of the circle: 60 4x� ;  Radius of the circle: 60 4
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Question 6 
Let r be the radius of the cylinder where 0 10r� � . 

Then the height of the cylinder is 22 100 r� . 

Objective: Maximize the volume 2 2( ) 2 100V r r rS �  
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Question 7 

Since ( )f x  must be continuous at 0x   and 1x  , we must have 
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Since ( )f x  must be differentiable at 1x  , we must have 
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which implies 1m   and hence, 4b  . 
 
 
Question 8 
Consider the function ( ) ( ) ( )h x f x g x � .   
 

( )h x  is continuous and differentiable on [ , ]a b , 
and since ( ) ( ) ( ) 0h a f a g a �   and 

( ) ( ) ( ) 0h b f b g b �  , by the Mean Value 
Theorem, there must be a point ( , )c a b�  
where '( ) 0h c  . 
 
Since, '( ) '( ) '( ) '( ) '( ) '( ) 0h x f x g x h c f c g c � �  �  , this implies '( ) '( )f c g c  
and c  is a point where the graphs of ( )f x  and ( )g x  have tangent lines with the 
same slope, so these lines are either parallel or in fact the same line. 
 
 
Question 9 

( a )  5 2 1x x dx�³  Let 2 1 2u x du xdx � �   and 2 1x u �  
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