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SECTION 1 
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Q1  ( )yfx =  is the inverse of ( )xfy = . If they do intersect, the 

intersecting point is at the line xy = .   D 
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 for two distinct solutions 

.: 1>b        E 

 

Q3  ( ) 0<xg  for ( )aax −−∈ ,2  and ( )ag −  is undefined,  

.: ( )( )xgf  is defined for ( ]aaRx −−∈ ,2\    C 

 

Q4  Before the transformations: gradient
1run
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==  

After the transformations: gradient m
m
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Q5  |2|log xy e= , 
axdx

dy 11
==  at ax =  

.: the gradient of the perpendicular at ax =  is a
a

−=
−

1

1
 C 

 

Q6  Estimate the signed area of the regions bounded by the 

curve and the x-axis, then divide by 20 .   B  

 

Q7  For a concave graph, points of inflection exist in pairs. B 
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Q9  There are 12 −n  asymptotes inside interval ( )π2,0  D 

 

Q10  ( ) ( ) 0=+− xfxf , .: ( )xf  is an odd function.  E 

 

Q11  ( ) 25.0

0

1

=−∫ dxxf , .: ( ) 25.0

1

0

−=−∫ dxxf  

( )xf 21−  is the reflection (in the y-axis) and the dilation (by a 

factor of 0.5 in the x-direction) of ( )5.0−xf , 

.: ( ) 121

0

5.0

−=−∫
−

dxxf      B 

 

 

 

 

 

 

Q12  The local minimum of ( )xf  is at 0>x . For the graph of 

( )xfy =  to cross the negative x-axis only once, the y-intercept 

must be at or above the origin, i.e. ( ) 00 ≥−= abf , .: ab ≥ . 

Note: 131 −+> aa  for 1>a , .: D is not the answer. E 

 

Q13  0242221
321 =×+×−− + axaxax  

( ) ( ) 022122221 2 =×−×−×− axaxax  

( )( ) 0221221 2 =×−×− axax , ( )( ) 02121 121 =−− ++ axax  

.: 12 1 =+ax  or 12 12 =+ax  

.: 
a

x
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a

x
2

1
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Q14  ( ) abax
b

x
abax

b

x
ee −+>−+>








:.,loglog  where 0>x , 

0>−+ abax  and 1>> ab , .: aabx −>  

Also, from abax
b

x
−+> , abx <  

.: ( ) abxaab <<−      E 

 

Q15  ( )bxay elog=  and a
x

e
b

y
1

=  are inverse of each other. 

Their common point is on the line xy = .  

.: 1==
x

a

dx

dy
 and 1

1
== a

x

e
abdx

dy
 at the common point 

.: ax =  and .: eab =      E 

 

Q16  03
2

3
sin2 =+








− kx

π
, .: ( ) 03cos2 =+− kx  

( )
2

3
cos =kx , π

π
π 







 ±
=±=

6

112

6
2

n
nkx  

.: π






 ±
=

k

n
x

6

112
     D 

 

Q17  






 −
=

















−
+









−







−

a

aa

a

1

2

1

10

01
   D 

 

Q18  1sin
4

3
sin

2
sin

4
sin0sin =++++ π

πππ
aaaaa  

.: 
21

1

+
=a   

.: 
22

1

2

1

21

1

4
sin

2
Pr

+
=×

+
==








=

ππ
aX  

2

1
1

2

22
−=

−
=      A 

 

Q19  It is a binomial distribution of X  with parameters 5=n  

and 9.0=p . 

5.4== npµ  and ( ) 67.01 ≈−= pnpσ    E 
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Q20  12 =− σµ  and 4=+ σµ , .: 3=µ  and 1=σ  

( ) 6241.05.45.2Pr
2

3

2
Pr ≈<<=








+<<− XX

σ
µ

σ
µ  C 

 

Q21  ( ) ( ) 138.33.45.25.3 =−+− pp , .: 4.0=p  

.: ( ) 5.04.05.25.3 <=− p  

.: the median m  is in 3.48.3 ≤≤ x  

.: ( ) 5.04.033.4 =×− m , 88.3≈m     D 

 

Q22   

 A  A′   

B  x  x−7.0  0.7 

B′  x−5.0  2.0−x  0.3 

 0.5 0.5 1 

 

where 0≥x , 07.0 ≥− x , 05.0 ≥− x  and 02.0 ≥−x  

.: 5.02.0 ≤≤ x       E 

 

 

SECTION 2 
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Q1a ii  
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Q1c  ( ) ( ) ( ) ( ) ( )
3

2

5








−−=== xaxxgxfxgxfy  
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Q1d ii   
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Q2a  ( ) kh
php 100 ×= , ( ) 00.1100 0

0 =×= pp , .: 00.10 =p  

( ) ( ) 287.01000.11000.1
41000.14 =×=× × kp  

.: 287.0log10 10

4 =k , .: 51042.5 −×−=k  

 

Q2b  

  

 
 

Q2c  khpp 100 ×= , 
0

10
p

pkh = , 

p
p

p

k
h 10

4

0

10 log1084.1log
1

×≈=  

 

Q2d  
( )

82.010
1600 16001042.5
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Q2e  
41013.1

1600

00.182.0
change of rate Average −×−≈

−
=

∆

∆
=

h

p
 

41013.1decrease of rate Average −×≈  atmosphere per metre 

 

Q2f  The two graphs have the same shape, intercept and 

asymptote. 

 

Q2g  chh ep =×=
−×− 51042.51000.1  

.: 
51042.5

10
−×−=c

e , ( ) 41042.5 1025.110log
5 −×− ×−==

−

ec  

 

Q2h  416001025.14
1002.11025.1

4 −××−− ×−≈××−=
−

e
dh

dp
 

4
1002.1decrease of Rate

−×=  atmosphere per metre 

 

Q2i  chep = , cpce
dh

dp ch == , .: p
dh

dp
∝  and the constant of 

proportionality 4
1025.1

−×−=c . 

 

 

 

 

 

 

 

 

 

Q3a  
3

3
tan =°α , 30=α  

 

Q3b   

 
°= θtan3b  

Volume of water spilled out 3tan33
2

1
×°××= θ  

Volume of water remains 3tan33
2

1
333 ×°××−××= θ  
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Q3d 
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Q3f  When 30→θ , 
10cos40

3
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π
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π
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°
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10sin40
2

π

θ

π
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°
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.: both derivatives approach the same value 
10

π
−  degreeper  m3  

 

Q3g  
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2.0
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50
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Q4a  65=µ , 10=σ   

 

Note: Some of the following answers may differ in the second 

decimal place because of using CAS ( 65=µ , 10=σ ) or 

working from the given graph.  

 

Q4b  ( ) 37.07060Pr ≈<< X  from graph 

 

Q4c  %3131.0 =  from graph 

 

Q4d  %69%31%100 =−  

 

Q4e  ( ) ( ) 26.08070Prgrade BPr ≈<<= X  from graph 

 

Q4f  

( ) ( ) ( ) 59.026.011nonePr1grade B oneleast at Pr
3

≈−−≈−=  

 

Q4g  ( ) 32.068.01aboveor  grade BPr =−≈  

Mean number of students 96.032.03 =×== np  

 

Q4h  ( ) 94.0belowor  grade BPr ≈  

( ) 41.006.094.031 ≈××=−= pnpσ   

 

Q4i  ( ) 382.0
68.0

26.0
grade Dnhigher tha|grade BPr ≈=  

( ) ( ) 27.0382.01382.02Pr 2

2

3 ≈−××== CX  
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