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Section I 
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Q1  ( )( )933327 2333 ++−=−=− xxxxx    C 

 

Q2  ( )yxP , , ( )( ) 428
5

3
2 =−−+−=x , ( ) 123

5

3
2 −=−−+=y , 

.: ( )1,4 −P       A 

 

Q3  ( )( )( ) 023 =−−−=+++ γβα xxxdcxbxx , where 

( ) ( ) 22 =−−=++−= γβαb , 3=++= γαβγαβc  and 

1−=−= αβγd       B 

 

Q4  The graph is the result of xy
1sin−= undergoing two 

transformations: vertical dilation by a factor of 3 and a 

horizontal dilation by a factor of 2. .: 
2

sin3 1 x
y

−=   C 

 

Q5  !62!2!6 ×=×       D 

 

Q6  Compare ( )22 916 xv −=  with ( )2222
xanv −= . 

3=a , .: amplitude 3=A ; 4=n , .: period 
2

2 ππ
==

n
T  A 

 

Q7  Apply the double angle formula: AA
2sin212cos −= , 

( )AA 2cos1
2

1
sin2 −=  

( ) Cxxdxxxdx +







−=−= ∫∫ 6sin

6

1

2

1
6cos1

2

1
3sin2   C 

 

Q8  ( ) ( )( ) 7231 ++−+= xxxxP . When ( )xP  is divided by 

3−x , the remainder ( ) 137323 =+×== P .   D 

 

Q9  ( )
( ) 22

1

91

3
3

31

1
3cos

xx

x
dx

d

−

−
=×

−

−
=−   D 

 

Q10   

 
Angles in alternate segments are equal,  

.: 
2

90
2

180 θθ
−°=

−°
=∠=∠ TABAPB    B 

 

Section II 
 

Q11a  
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Q11b  ( ) xxxxxx
dx

d
tan2sectan

222 +=  

 

Q11c  2
3

<
−x

x
 

When 3>x , ( )32 −< xx , 6>x . 

When 3<x , ( )32 −> xx , 6<x . 

.: 3<x  or 6>x  

 

Q11d  ( ) ( )∫∫ −−=−
0

1

52

1

5
22 duuudxxx  

( )∫ −=
1

0

65
2 duuu  
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
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1
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Q11e  117604
10

3
8 =× CC  

 

Q11fi  Let the constant term in the expansion of 

12
3 1

2 







−

x
x  be  

( ) ( ) ( ) 1212312
12

312
12

1
2

−−
−

−=







− mmm

m

m
m

m xxC
x

xC  

.: 0123 =−+ mm , .: 3=m  

.: the constant term is ( )( ) 176012
93

3
12 −=−C . 

 

Q11fii  Let the constant term in the expansion of 

n

x
x 








−

1
2

3  be  

( ) ( ) ( ) nmmnm

m
n

mn
m

m
n

xxC
x

xC
−−

−

−=







− 12

1
2

33  

.: 03 =−+ nmm , .: mn 4=  where 0=m , 1, 2, …… 

 

 

Q12a  Let ( ) nnnf 323 −= , 1≥n . 

( ) 5321 3 =−=f  is divisible by 5. 

Assume ( ) kk
kf 32

3 −=  is divisible by 5. 

( ) ( ) kkkkkf 3328321 3113 ×−×=−=+ ++ ( )kkk 32325 33 −+×=  

.: ( )1+kf  is divisible by 5. 

Hence ( ) nnnf 323 −=  is divisible by 5 for all 1≥n  by 

induction. 

 

Let xu −= 2 ,   

ux −= 2  

dudx −=  

When 1=x , 1=u  

When 2=x , 0=u  
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Q12bi  ( ) 34 −= xxf , which has a range of [ )∞,0 , is defined 

over R when 034 ≥−x , i.e. 
4

3
≥x . The domain is 








∞,

4

3
. 

Q12bii  Equation of the inverse function is 34 −= yx ,  

.: 234 xy =− , ( )3
4

1 2 += xy ,  

.: ( ) ( )3
4

1 21 +=−
xxf  for [ )∞∈ ,0x . 

 

Q12biii  34 −= xy  and xy =  

.: 34 −= xx , 342 −= xx , 0342 =+− xx , ( )( ) 031 =−− xx  

.: 1=x  and 1=y  OR 3=x  and 3=y  

The two points of intersection are ( )1,1  and ( )3,3 . 

 

Q12biv 

 
 

Q12ci  ( ) ( )losewin PrPr = , ( )
5

1

25

5
Pr ==draw  

.: ( )
5

2

5

1
1

2

1
Pr =








−=win  

 

Q12cii  Binomial: 6=n , 
5

2
=p , 

5

3

5

2
1 =−=q  

( )
33

3
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5

2
.3..Pr 





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

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

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
= Cgamesexactlywins 28.0

3125

864
≈=  

 

Q12di  ( ) ( )ytPyxP ,, = , tx =  

ACBC ⊥ , .: 1−=× ACBC mm , 1−=×
− t

k

t

y
, .: 

k

t
y

2

=  

 

Q12dii  The locus of P is the parabola 
k

x
y

2

= ,  

i.e. y
k

kyx 







==

4
42 , .: 









4
,0
k

 is the focus. 

Q13a  Let 







= −

3

2
cos 1φ , 

2
0

π
φ << , .: 

3

2
cos =φ , 

3

5
sin =φ  

9

54

3

5

3

2
2cossin22sin

3

2
cos2sin

1 =××===




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




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Q13bi  
( )
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9

2
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2
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+
−=

+

−+
=

+
=

xx

x

x

x
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.: 2=y  is the horizontal asymptote. 

 

Q13bii  When 0=x , 0=y . 

As −∞→x , −→ 2y , as ∞→x , −→ 2y . 
 

 
 

Q13ci  ttx 2sin82cos65 ++=  

ttx 2cos162sin12 +−=& , ttx 2sin322cos24 −−=&& . 

.: ( ) ( )5252sin82cos654 2 −−=−++−= xttx&& ,  

.: simple harmonic motion. 

 

Q13cii  Let ( ) tttA 2sin82cos62cos +=− ε . 

.: tttAtA 2sin82cos6sin2sincos2cos +=+ εε  

.: 6cos =εA  and 8sin =εA  

.: 100sincos 2222 =+ εε AA , .: 10=A  

6

8
tan

cos

sin
== ε

ε

ε
, .: 

3

4
tan 1−=ε  

.: 







−+=++= −

3

4
tan2cos1052sin82cos65

1
tttx  

When 0=x , 0
3

4
tan2cos105 1 =








−+ −t , 

2

1

3

4
tan2cos

1 −=







− −

t , .: 
3

2

3

4
tan2

1 π
=− −

t , 









+= −

3

4
tan

3

2

2

1 1π
t 51.1≈ s 

 

Q13di  ( ) ttetC 2.04.1 −=  

( ) ( )tetee
dt

dC ttt
2.014.12.04.14.1

2.02.02.0 −=−+= −−−
 

The maximum is reached when 0=
dt

dC
,  

i.e. ( ) 02.014.1 2.0 =−− te t , .: 02.01 =− t , 5=t hours after the 

drug was administered. 
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Q13dii  Newton’s method: 
( ) ( )

( )1

1
1

tC

tCtC
tt

′

−
+≈  where 

( ) ttetC 2.04.1 −=  and ( ) ( )tetC t 2.014.1 2.0 −=′ −  

When 201 =t , ( ) 5128.020 ≈C , ( ) 0769.020 −=′C . 

When ( ) 3.0=tC , 8.22
0769.0

5128.03.0
20 ≈

−

−
+≈t hours 

 

Q14ai   

 
°=∠ 90ADB , angle on the circumference subtended by the 

diameter 

Similarly, °=∠=∠ 90CTBDTC  and  °=∠=∠ 90CSADSC  

.: CTDS is a rectangle. 

 

Q14aii  Since CTDS is a rectangle, .: X is the midpoint of the 

diagonals, .: CXSX = . == MCMS  radius of the semicircle. 

MX is a common side. .: MXS∆  and MXC∆ are congruent. 

 

Q14aiii  Since MXS∆  and MXC∆ are congruent, 

.: °=∠=∠ 90MCXMSX . SM is a radius of the circle, .: ST is 

a tangent to the circle. 

 

Q14bi and ii  From the given diagram, °<<° 900 θ  

θcos70tx = , .: 
θcos70

x
t =  

θ
θθ

2

2
2

cos1000
tan9.4sin70

x
xtty −=−= , a parabola. 

maxy  occurs when 

θ

θ

2
cos1000

1
2

tan

2 −
×

−
=−=

a

b
x  

θθθ 2sin250cossin500 ==  

.: 
( )

θ

θθ
θθθ

2

2

max
cos1000

cossin500
tancossin500 −×=y  

θθθ 222 sin250sin250sin500 =−=  

 

Alternative method: By calculus, 0=
dt

dy
, 08.9sin70 =− tθ , 

8.9

sin70 θ
=t , θ2

max sin250=y  and θ2sin250=x . 

 

Q14biii  For best viewing, 150≥y  and 180125 << x  

.: 150sin250 2 ≥θ , i.e. °≥ 8.50θ   

and 1802sin250125 << θ , i.e. °<<° 2315 θ  or °<<° 7567 θ  

.: °<<° 7567 θ  

 

Q14ci  αcosuBG = , αsinuPG =  

( )( ) αα coscos160cos121 2222 uuBGBGAG −+=°−+=  

=+= 22
PGAGr ααα 2222

sincoscos1 uuu +−+  

( ) ααα cossincos1 222 uu −++=  

αcos1
2

uu −+=  

 

Q14cii  Given constant speed 360=
dt

du
km/h 

At 5=t min
60

5
= h, distance 30

60

5
360 =×=u km 

Rate 
dt

du

uu

u

dt

du

du

dr

dt

dr
×

−+

−
=×==

α

α

cos12

cos2

2
 

360
cos3090012

cos60
×

−+

−
=

α

α
 

( )
α

α

cos30901

cos60180

−

−
=  km/h 
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