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SECTION 1 
 

1 2 3 4 5 6 7 8 9 10 11 
E E D D E A D C A A C 

 
12 13 14 15 16 17 18 19 20 21 22 
A B D A D C D C B D D 

 
Q1  xx ee =+22 , 022 =−+ xx ee , ( ) 012 =−+xx ee . 

Since 0≠xe , 012 =−∴ +xe , 12 =+xe , 02 =+x , 2−=x . 
 
Q2  ( ) 17cos3 +x  is an even function. If ax = and bx = are the 
first two positive solutions to ( ) 017cos3 =+x , then ax −=  and 

bx −=  are the first two negative solutions. Hence the sum = 0. 
 

Q3  ( )
2log

2
2log

log
2log4log4log 222

aa

p
app pa

aa +=+=+= . 

 
Q4  For ( )xf  to be defined, ( ) 01 2 >+x , 1−≠∴ x . 
 
Q5  112 <−x  is equivalent to ( ) 112 2 <−x , ( ) 0112 2 <−−x , 
( )[ ] ( )[ ] 0112112 <+−−− xx , ( ) 014 <−∴ xx , 10 <<∴ x . 

 
Q6   
 
 
                                         p        −3        1                x 
 
 

 Q7  From graph, 
2
5

−=b , 2=c , 2
2
5 2

+





 −=∴ xay . 

The graph passes through ( )0,0 , 2
2
500

2

+





 −=∴ a , 

25
8

−=∴a . 

 
Q8  Transformation of xy = : From graph, 3+−= pxay .  

The graph passes through ( )0,0 , 30 +−=∴ pa , 03 =+∴ap , 

p
a 3

−= .  

Hence 
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Q9  Any relation has an inverse. 
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Q11  Use graphics calculator to display 





+=

2
sin xxy π . In the 

interval [ ]4,0 , the local minimum value is 1.7895 and the local 

maximum value is 2.2105. 0
2

sin =−





+∴ cxx π  will have 

more than one solution if 2.28.1 << c . 
 
Q12  Use graphics calculator to display tN 1.025×= , determine 

dt
dN  at 10=t . 7.0≈

dt
dN . 

 
Q13  At 6.00 am, 6=t , 9.0cos6.05.1 =+= πh . 

At 8.00 am, 8=t , 2.1
6

8cos6.05.1 =+=
πh . 

Average rate 150.0
68

9.02.1
=

−
−

= . 

 

Q14  Total area ( ) ( )( ) ( ) ( )( )∫∫ −+−−=
c

b

b

a
dxxgxfdxxgxf  

( ) ( )( ) ( ) ( )( )∫∫ −+−=
c

b

a

b
dxxgxfdxxgxf . 

 

Q15  ( )( ) ( )( ) ( ) 
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Q16  For ππ 3<< x , ( ) 





−=






=

2
cos

2
cos xxxf , 

( ) 





=′

2
sin

2
1 xxf , ∴ ( ) 






=′

2
sin

2
1 aaf . 

 

Q17  Let ( ) xxf = , ( )
x

xf
2

1
=′ , 16=a , 1−=h . 

875.3125.04
162

111611615 =−=×+≈+= −− . 

 
Q18  Check the gradient of the curve. As −∞→x , ( ) 0→′ xf . 
As ∞→x , ( ) 0→′ xf . Gradient is always negative. Slope is 
steepest (most negative) at .0=x  
 
Q19   Graph becomes more symmetrical as n increases. Graph 
becomes more asymmetrical if  p increases or decreases past 0.5. 
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Q20  ( ) ( )
( )1Pr

12Pr1|2Pr
≥

≥∩≤
=≥≤

X
XXXX  

( ) ( )
( ) 9

7
9.0
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Q21  

( ) ( ) ( ) ( )2Pr12Pr2Pr8Pr <−=>=+>=+> ZZXX σµµ . 
 

Q22  ( ) 1sin
2

1
=∫ dxxk π , ( ) 1cos 2

1

=



−

π
πxk , 

( ) ( ) 1cos2cos
=

−
−

−
π

π
π

π kk ,  12
=

−
π

k , 
2
π

−=∴ k . 

 
 
SECTION 2 
 
Q1a.  ( ) ( ) cbxbbxxcbxxf ++++=++= 32233 33  

pxxx ++−= 126 23 , 63 −=∴ b  and pcb =+3 , 
2−=∴b  and 8+= pc . 

 
Q1b.  0126 23 =++− pxxx , ( ) 082 3 =++−∴ px , 

( ) ( )82 3 +−=− px , ( ) 33 882 +−=+−=−∴ ppx , 
3 82 +−= px , which is defined for all real p. 

 
Q1ci.  For ( ) ( ) 82 3 ++−= pxxf  to have a stationary point on 
the x-axis, 08 =+p , 8−=p . 
 
Q1cii.                        y 
 
                      (0, 8) 
                                                               ( )xfy =  
 
 

 
 
                             0            (2, 0)                        x 
 
 
Q1d.  Since ( ) ( ) cbxxf ++= 3 , 

( ) ( )( ) cxcbbxbxf +=++−=−∴ 33 , 

( ) 3xcbxf =−−∴ . 

Compare with ( ) 3xvuxf =++ , 2=−= bu and 
8−−=−= pcv . 

 
Q1ei.  For 7−=p , ( ) ( ) 12126 323 +−=++−= xpxxxxf . 

Equation of function f:  ( ) 12 3 +−= xy . 

Equation of function 1−f : ( ) 12 3 +−= yx . Express y as the 

subject of the equation, ( )321 −=− yx , 3 12 −=− xy , 

213 +−= xy . ( ) 2131 +−=∴ − xxf . 
 

Q1eii.  ( ) 2121 3
1

3 +−=+−= xxy , 

( )
( )3

2
3
2

13

11
3
1

−
=−= −

x
x

dx
dy . Maximal domain is {}1\R . 

 
Q1f.  The graphs of ( ) ( ) αα +−= 3xxg  and ( )xg 1−  are shown 
below. 
                                                             ( )xg  
                                                                      xy =  

                                                                   ( )xg 1−  
                                α 
 
 
 
 
                                                      α 
 
 
The total area of the enclosed regions is the same as the total 
area enclosed after vertical and horizontal translations by α. 
                                                             
                                                                      xy =  
                                                                    
                                                1 
 
                                                0          1 
 
 
                                                      
 
 

Total area ( ) 1
42

44
1

0

421

0

3 =







−=−×= ∫

xxdxxx . 

 
 
 
Q2a.  ( ) atAetP −= . At 0=t , ( ) AAeP == 00 . 
 

Q2bi.  ( ) atAetP −= , aPaAe
dt
dP at −=−= − , P

dt
dP

∝∴ . 

 

Q2bii.  Since P
dt
dP

∝ , 
dt
dP

∴  is halved when P is halved, i.e. 

AP
2
1

= . atAeA −=∴
2
1 , 

2
1

=−ate , 2=ate , 2log eat = , 

a
t e 2log
= . 

 
Q2ci.  ( ) ( ) ( ) ( )tPAtPPtD −=−= 0 . 
 

Q2cii.  ( ) ( )tPtDA += , ( )
( ) ( )

( )tP
tPtD

tP
A +

= , ( )
( )
( ) 1+=
tP
tD

tP
A , 

( )
( ) 1+=
tP
tDeat , ( )

( ) 







+=∴ 1log

tP
tDat e , ( )

( ) 







+= 1log1

tP
tD

a
t e . 
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Q2di.   
( )
( ) 








+= 1log1

tP
tD

a
t e ( )10196.0log

1039.1
1

11 +
×

=
− e

91040.1 ×=  

 

Q2dii.  Let ( )
( )tP
tDr = , ( )1log1

+= r
a

t e , ( )1
1
+

=
radr

dt . 

r
dr
dtt ∆≈∆ ( ) ( )10196.01039.1

00130.0
1 11 +×
=

+
∆

=
−ra

r 71017.9 ×= . 

 
 
Q3ai.                                     5000 
                                                            θ 
                 500 
                                                  
 

5000
500tan =θ , 100.0=θ . Lower bound for θ is 100.0− . 

 

Q3aii.  θtan
5000

500
=

−h , 500tan5000 +=∴ θh . 

 

Q3b.  500tan5000 += θh , 
θ

θ
θ 2

2

cos
5000sec5000 ==

d
dh  

Related rates: 
dt
d

d
dh

dt
dh θ

θ
×= , 

dt
d

dt
dh θ

θ
×=∴ 2cos

5000 . 

Hence 
dt
dh

dt
d

×=
5000

cos2 θθ . 

 

Q3c. If 
dt
dh  is constant, then θθ 2cos∝

dt
d .  

Since 
2

100.0 πθ <≤− , θ2cos∴  and hence 
dt
dθ  is maximum 

when 0=θ . 
 
Q3di. 
 
 
                           100 
 
 
 
 
                           900                      α 
                                             θ1 

                                                   θ2 
 
                                                  x 
 

x
1000tan 1 =θ , 






= −

x
1000tan 1

1θ . 

 

x
900tan 2 =θ , 






= −

x
900tan 1

2θ . 







−






=−=∴ −−

xx
900tan1000tan 11

21 θθα . 

 

Q3dii.  Use graphics calculator to sketch 







−






= −−

xx
900tan1000tan 11α . Find x where maximum α 

occurs, 949=x m. 
 

Q3diii.  o
o

c 02.3180052656.0052656.0 =×==
π

α . 

 
Q3div.  For 2000≥x , α  is maximum at 2000=x , 

o
o

34.2180040794.0 =×=
π

α . 

 
 
Q4a.  

( ) =≤≤ 05.595.4Pr L normalcdf ( ) 988.002.0,00.5,05.5,95.4 =  
 

Q4b.  ( ) ( )( )ddddd ∫ −−=≤≤
08.4

92.3
1.49.375008.492.3Pr  

= 0.944 (by graphics calculator) 
 
Q4c. Proportion acceptable 933.0944.0988.0 =×= , 
∴ proportion unacceptable 067.0933.01 =−= . 
 
Q4d.  

 L L’  
d 0.933 0.011 0.944 
d’ 0.055 0.001 0.056 
 0.988 0.012 1 

 

Required proportion 821.0
067.0
055.0

== . 

 
Q4e.  1920%95 =× . 
Binomial distribution: 20=n , 933.0=p , 19≥x , 

( ) ( ) ( ) 609.02498.03588.020Pr19Pr19Pr =+==+==≥ XXX
 
Q4f.  Pr(second inspection) 535.09.0391.03.0609.0 =×+×=  
Pr(no second inspection) 465.0535.01 =−= . 
 
 
 
 
 
      Please inform mathline@itute.com re conceptual, 
      mathematical and/or typing errors 
 
 
 
 
 
 
 
 
 
 
 


