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3.  Solve 02483 23 =+−− xxx , 0≥x . 
( ) ( ) 02483 23 =−−− xxx , ( ) ( ) 03832 =−−− xxx , 

( )( ) 0382 =−− xx , ( )( )( ) 032222 =−+− xxx . 

Since 0≥x , 22=∴ x  or 3 
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4b.   
Translate 1 unit downwards. 
Translate 1.5 units to the left. 
Dilate horizontally by a factor of 2 (or dilate vertically by a 

factor of 
2
1 . 

 

 
 
 
 
 
5a.  ( ) ( ) ( ) 11loglog2 101010 −+−= xxxf ( ) ( ) 10log1loglog 1010
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5b.  Equation of the original function: 
1010
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x
xy  where 

0>x  

Equation of the inverse:  
1010

2

+
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y
yx  where 0>y  

Transpose to make y the subject of the equation: 
010102 =−− xxyy ,  

2
4010010 2 xxxy ++

=   (quadratic formula: 1=a , xb 10−= , 

xc 10−= ), 

xxxy 10255 2 ++=∴  (Note: Only ‘+’ results in 0>y ) 

( ) xxxxf 10255 21 ++=∴ − . 
 
6.  ( ) ( ) 03cos33sin =+ θθ , πθπ ≤≤−  
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7a.  022 =−− xx ee , ( )( ) 012 =+− xx ee . 

Since 01 >+xe , 02 =−∴ xe , 2=xe , 2log ex = . 
 
7b.  When 2=xe , 2log ex =  and 02222 =−−=y , 
( )0,2log e∴ . 

Gradient function xx ee
dx
dy

−== 22 . 

When 2=xe , gradient of tangent ( ) 6222 2 =−== Tm . 

∴gradient of normal
6
11

−=−==
T

N m
m . 

Equation of normal at ( )0,2log e :  
( )11 xxmyy N −=− , 

( )2log
6
1

exy −−= , 

2log6 eyx =+ . 
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8.  Area dx
xp
∫
−

−=
1 2 , 421
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, where 0<p . 

[ ] 4log2 1
=−

−

pe x , 4log21log2 =+−− pee , 

( ) 4log21log2 =−+− pee , 
( ) 4log2 =− pe , ( ) 2log =− pe , 

2ep =− , 2ep −=∴ . 
 
9a.  ( ) 312643 234 −++−−== xxxxxfy , 

( ) 12121212 23 ++−−=′ xxxxf . 

At stationary points, ( ) 0=′ xf , 012121212 23 =++−− xxx , 

( ) 0112 23 =−−+− xxx , ( ) ( )( ) 0112 23 =+−+− xxx , 

( ) ( )( ) 011112 2 =+−+− xxx , 

( )( ) 01112 2 =+−− xx ,  

( )( ) 01112 2 =+−− xx , 
1=∴ x  and 8=y , 

or 1−=x  and 8−=y . 
Stationary points are ( )8,1 −−  and ( )8,1 . 
 
9b.  Check the gradients on both sides of stationary points: 
 

x −2 −1 0 1 2 
( )xf ′  + 0 + 0 − 

 
( )8,1 −−∴  is an inflection point and ( )8,1  is a local maximum 

point. 
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10b.  ( ) ( ) ( )afhafhaf ′×+≈+ , let 18=a  and 1=h . 

( ) ( ) ( )1811819 fff ′×+≈∴ , i.e. 
2log18

118log19log 22
e

+≈ . 
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×

+≈∴  

 

11a.  Equation of circle: 222 2=+ yx , 24 xy −=∴  . 
 

[ ] ( ) 24,1,2: xxfRf −=→− . 
 
11b.  
                                                        y 
 
                                y = f ′(x) 
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