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SECTION 1: Multiple-choice questions 
 
1 2 3 4 5 6 7 8 9 10 11 
A D A C D B A B E E E 
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Q1 ( ) xxf 26 −= .  

x2612 −= , 3−=x . 
x264 −=− , 5=x . 

D∴  is [ ]5,3−  
 
Q2  ( )( ) ( ) 34232 2 −++ == xxxg eexgf  
 

Q3  =





 −∫ dx

xx 22 cos
11 dxx

x∫ 





 − 2

2 sec1  

x
x

tan1
−−=  

 
Q4  ( ) 13 +−= xxxf , 

( ) 11000 3 −=+−=f , 

( ) 251333 3 =+−=f . 

Average rate ( )
3
26

03
125
=

−
−−

= . 

 

Q5  ( ) cxxdxxx ++−=+∫ 43 62cos
2
1242sin  

 
Q6  By Graphics calculator. 
 
                                    y 
                              5  • 
                                         f 
                                                                        ° 
                               2 
                               0                                      3

π           x 
 
The range of f is [ ]5,2 . 
 
Q7  ( ) ( ) ( )σµ 2Pr25.0211Pr5.10Pr −<=×−<=< XXX  

( ) ( )2Pr2Pr >=−<= ZZ  
 
Q8  ( )xf ′  is undefined at 042 =+x , i.e. 2−=x . 

( )xf ′∴  is discontinuous at 2−=x . 
 
 

 
 
 
 

Q9  [ ] 





=−=−=−== ∫∫

−

− 2
1log2loglog11 2

1

2

1

1

2
eee xdx

x
dx

x
k . 

2
1

=∴ ke . 
 

Q10  ( )xf  is an increasing function. ( ) 20 −=f , ( ) 31 2 −= ef . 

The range of ( )xf  is [ )3,0 2 −e .  

∴  the domain of ( )xf 1−  is [ )3,0 2 −e . 

Let 32 −= xey  be the equation of ( )xf . 

xey 23 =+ , ( )3log
2
1

+=∴ yx e  

∴  the equation of ( )xf 1−  is ( )3log
2
1

+= xy e . 

 
Q11  ( ) ( ) 045 222 =+− xx ee , 

( )( ) 014 22 =−− xx ee . 

12 =xe , 0=x ,  
or 42 =xe , 4log2 ex = , 2logex = . 
Solution set is { }2log,0 e . 
 
Q12                                  ( )xf ′  
 
                                     0          3               x 
 
 
 
 

                                         ( )xf  
 
 
                                     0          3                x 
 
 
 
Q13  By graphics calculator. 

Local maximum at 5−=x , local minimum at 
2
1

=x . 

Gradient is negative for 





−∈

2
1,5x . 

 
Q14  ( ) 63log +−= xxf e  is defined for 3≠x . 
Maximal domain is { }3\R . 
 
Q15  

( ) ( ) 4333333 2
5

2
5

2
5

2
5

−−−=→−−=→−=→= xyxyxyxy . 
 
Q16  ( ) ( ) ( )xgaxxf 2−= , 

( ) ( ) ( ) ( ) ( )xgaxxgaxxf ′−+−=′ 22  
( ) ( ) ( ) ( ) ( )( )xgaxxgaxxf ′−+−=′ 2 . 
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Q17  ( )
3
4

622

2

0

32

0

22

0

=







==






= ∫∫

xdxxdxxxXE . 

 
Q18  ( ) 35.0Pr =< xX , ( ) 1297.2,130,35.0 == invNormx . 
 
Q19  ( ) 3.03.02.02.01 =++−=+ ba . 
( ) 583.062.042.020 =+×+×+×+= baXE ,  

28 =∴ b , 25.0=b  and 05.0=a . 
 

Q20  1
3

tan 2 =
θ  and [ ]πθ 2,0∈ . 

1
3

tan =∴
θ , 

43
πθ

= , 
4

3πθ = . 

Note: When 1
3

tan −=∴
θ , 

4
3

3
πθ

= , [ ]ππθ 2,0
4

9
∉= . 

 
Q21  0cos2cos2 =+ xx , ( ) 02coscos =+xx . 
Since 02cos ≠+x , 0cos =∴ x . 
 
Q22  Let ( ) ( )1−= xxxf  and ( ) xxg −= . 

( )( ) ( ) ( )( ) ( ) xxxxxgxgxgfy +=−−−=−==
211  

Graphics calculator: 
                                            y 
 
 
 
 
                                        0                          x 
 
 
 
 
 
SECTION 2:  
 

Q1a  hrV 2π= , hr 21000 π= , 2

1000
r

h
π

=   . 

 
Q1b  Area of top plus bottom 22 rπ×= . 

Area of curved surface
rr

rrh 2000100022 2 =





==
π

ππ . 

222000 r
r

A π+=∴  cm2. 

 

Q1c  r
rdr

dA π42000
2 +−= . Let 0=

dr
dA . 

042000
2 =+− r

r
π , 

π
5003 =r , 

3
1

500






=
π

r . 

 

Q1d  58.5535002
500

2000 3
2

3
1min =






+









=
π

π

π

A  cm2. 

 
 

Q2a  When 8=t , ( ) 8000100020cos1000 2 =−+=C . 

When 16=t , ( ) 8000100024cos1000 2 =−+= πC . 
8000=∴m  for ( )tC  to be continuous. 

 
Q2b  Use graphics calculator to sketch the middle section. 
 

 
 
Q2c  0min =C  when 10=t  or 14. 
 
Q2d  Use graphics calculator to find the first intersection of the 
middle section and the horizontal line 1250=C . 

3
28

=t hours after midnight, i.e. 9.20 am. 

 
Q2e 
                                                                                              t 
 

                      
3
28    10   

3
32                            14 

 

                      
3
4

3
28

3
32

=−                             
3
4  

Total length of time
3
8

3
42 =×= hours. 

 
Q2fi  ( ) ( )1−= xqpxT ,  

( ) ( ) 511 =−= qpT , ( ) ( ) 5.1212 2 =−= qpT . 
( )
( )

( )( )
( ) 1

1
11

1
2

+=
−

+−
=∴ q

qp
qqp

T
T , 

i.e. 1
5

5.12
+= q , 5.1=q . 10

1
5

=
−

=∴
q

p . 

 
Q2fii  Hence ( ) ( )15.110 −= xxT ,  

( ) ( ) 625.4015.1104 4 =−=T  minutes. 
 
Q2g   

Required time 9375.79625.40
2
119625.40 =×++=  minutes. 

Available time
3
4

= hours 80=  minutes. 

Spare time 0625.09375.7980 =−=  minutes 75.3= s 
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Q3a  ( ) ( )xxxxg 862 23 +−= , ( ) ( )81232 2 +−=′ xxxg . 

Let ( ) 0=′ xg , 08123 2 =+− xx , 

3
326 ±

=∴ x . 

( )xg  is maximum at 
3

326 −
=x . 

 
Q3b  Shaded area = 

( ) ( )




















+−−







+














−+−∫ ∫
1

0

2

1

2323 862
2

sin6
2

sin68622 dxxxxxdxxxxx ππ . 

 
Q3ci  Reflect ( )xf  in the x-axis, then translate to the left by 3 
units. 

 
 
Q3cii  Translate ( )xg  to the left by 3 units to obtain a new cubic 
function ( ) ( ) ( )( )( )4323323 −+−++=+= xxxxgxj  
                                      ( )( )( )1132 −++= xxx . 

[ ] ( ) ( )( )( )1132,1,3: −++=→− xxxxjRj . 
 
Another one is [ ] ( ) ( )( )( )1132,1,3: −++−=→− xxxxkRk , 
which is the reflection of function j in the x-axis. 
 
Q4a  ( ) xexh −−= 2  is an increasing function. ( ) 120 0 =−= eh , 

( ) 222 −−= eh . ∴the range of function h is ][ 22,1 −− e . 
 
Q4bi  The domain of 1−h is ][ 22,1 −− e . 
Let xey −−= 2  be the equation of h.  

ye x −=− 2 , ( )yx e −=− 2log , ( )yx e −−= 2log . 

∴the equation of 1−h is ( )xy e −−= 2log  or 







− xe 2
1log . 

[1:1−∴h , ] Re →− −22 , ( ) 







−
=−

x
xh e 2

1log1 . 

Q4bii 

 
 

Q4c  xy =  and xey −−= 2 . 
By graphics calculator, 8414.1== yx  
Point of intersection is ( )84.1,84.1 . 
 

Q4d  Area ( )dxxe x∫ −−×= −
8414.1

0

22  

29.2
2

22
8414.1

0

2

=







−+= − xex x  square units. 

 
Q5a               y 
 
               0.1 
 
             0.05 
 
                  0         10       20  25  30                 t 
 
Q5b  When 25=t , 05.0=y . 

( ) ( ) ( )
8
7875.005.02530

2
1125Pr125Pr ==−−=>−=< TT . 

 

Q5c  ( ) ( )
( )

( )
( )25Pr

25Pr
25Pr
15Pr25|15Pr

≤
>

=
≤
≤

=≤≤
T
T

T
TTT  

                                                             
7
1

8
7
8
1

== . 

Q5d  Binomial: 6=n , 
8
7

=p . 

( ) ( ) ( ) 9709.03,875.0,613Pr14Pr =−=≤−=≥ binomcdfXX . 
 
Q5e  Binomial: 6=n , ( ) pbT =<Pr . 

( ) ( ) ( )4Pr3Pr43Pr =+===∪== XXXXQ  

( ) ( )24
4

633
3

6 11 ppCppC −+−=  

( ) ( )2433 115120 pppp −+−=  

( ) ( )[ ]pppp 31415 23 +−−=  

( ) ( )ppp −−= 415 23 . 
 
Q5fi  By graphics calculator: 5887.0max =Q  when 5858.0=p . 
 
Q5fii  ( ) 5858.0Pr =< bT , ( ) 4142.05858.01Pr =−=>∴ bT . 

( ) 4142.030
100

130

=−∴ ∫ dtt
b

, ( ) 4142.0
200

30
302

=










 −
−

b

t . 

( ) 4142.0
200

30 2

=
−

∴
b , where 3020 << b . 

9.20=∴b . 
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