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Use CAS whenever practical  

SECTION A – Multiple-choice questions 
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Q6  ( ) 0=′ xf  at two values of 0<x        B 
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Q12  Amplitude 10= , ( ) 250 =h , period
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Q13  Left translation by 4, then horizontal dilation by factor 
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Q17  ( ) 2log0 ef −= , a tangent at 0=x  has 2logec −= . 

Tangents at 0≠x  have 2logec −<                        C 
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Q20  ( )hxaax += coscos  , 1=T  .: π2=a , 

( ) 02coslog1 2 ≤≤− xπ  .: 12cos
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SECTION B 
 

Q1a  ( ) 4160 == af , 
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Q1ci  ( ) xxxf 43 −=′    
 

Q1cii  ( ) 0=′′ xf  and ( )2,0∈x , 043 2 =−x , 
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Q1d  Reflection in the x-axis 

Translation of 2 units upwards 

 

Q1ei  The two graphs intersect at 1=y . 
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Q1eiii  Total area 72.2≈  

 

Q1f  2≤D  inside the shaded regions. 

Outside the shaded regions, let ( ) ( ) 1122
4
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=−+ xx , 61.2,08.1,08.1,61.2 −−≈x    

.: 08.161.2 −≤≤− x  or 61.208.1 ≤≤ x , shaded regions included. 

 

 

Q2a  1f  is the vertical translation of 2f  by 10 m.  

Swim distance 10= m 
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Q2d  Area 200020010 =×= m
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Q2e  The horizontal line cuts 1f  at 
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Q2f  Given 1≥k  and ( ) ( ) 2000 21 <− fkf , ( ) ( ) 2030204020 <+−+k   

.: 
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Q3a  1≈a  
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Q3c  5.1,5.2 −−=k  

 
 

Q3d  85.0,8 == pn   ( ) 003.03Pr ≈≤N  

 

Q3ei  15.0=p , ( ) ( ) n
NN 85.010Pr11Pr −==−=≥  

 

Q3eii  95.085.01 ≥−
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Q3f  ( ) 75.0185.0 =−+ yxy , use 7.0,3.0=x  to find the minimum 

and maximum values of y  respectively. 
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Q4b  2tan −=θ , °≈ 117θ  

 

Q4c  ( ) ( )21 212
2
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Q4di  ( ) ( ) ( )( )( ) 121221 21
2
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Q4dii  Tangent at 1=x , ( ) 21 == fy , ( ) 212 +−−= xy  

Tangent at px = , 
2
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Perpendicular when 655.0≈p  

Solve simultaneously, 80.0≈x , 39.2≈y  
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Q4eiii  Solve ( ) ( )( ) ( ) ( )( )∫∫ −=−
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Q5a  ( ) xxxf −= 3 , ( ) 13 2 −=′ xxf  

Tangent to the graph of ( )xf  at ax = : ( ) ( ) ( )axafafy −′=−  

x-intercept ( )0,b  .: ( ) ( ) ( )abaaa −−=−− 130 23   .: 
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Q5b  13
2

=a , 
3

1
±=a  

 

Q5c  The graph of ag  is a horizontal line when b  does not exist. 
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Q5dii  ( ] ( )347.1,808.05.0,505.0 ∪−−  

 

Q5e  The two lines are parallel when ( ) ( )bfaf ′=′ , 22 ba =  

Given ab ≠   .: ab −=  
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Q5f  ( ) ( ) ( ) ( )xpxwxxp −=−+−=−
3

 

 

Q5g  For 0≥w , ( ) wxxxp +=
3 has only one x-intercept at 0=x  and 

curves upwards. Tangent at 0>x  cuts the x-axis at 0>x . 

For 0<w , ( )xp  has x-intercepts at 0=x , wx −±= , the same 

general features as ( )xf  and satisfies the parallel tangents property as 

in part e. 

 

Q5h  m  and n  are dilations/reflections of function p . They do not 

change the parallel tangents property.  

h  and k  are translations. If the tangent at tx =  is not required to cut 

the x-axis at tx −= , then 0=h  and Rk ∈ , otherwise 0== kh .  
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