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Q1a  Let ( ) 3xxp = . When ( )xp  is divided by 3+x , the 

remainder is ( ) ( ) 2733 3 −=−=−p . 
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Q1d  ( ) ( ) ( ) ........32........32 48
4

1212 ++=+ yxCyx  

The coefficient is ( )( ) 1026432032 48
4

12 =C . 
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d
du

. 

∫
4

0

2sincos

π

θθθ d ∫=
4

0

2

π

θ
θ
d

d
du

u
2

1
2

1

0

3

0

2

3 






== ∫
u

duu

12
2

2
2

3
1

3

=












= . 

 
Q1f  ( )( ) 053 >−− xx  when 53 << x . The domain of 

( ) ( )( )[ ]xxxf e −−= 53log  is the interval ( )5,3 . 
 

Q2a  Let xu elog= , 
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Q2b  Given 4+= xx&& , and 0=v at 1=x . 
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x

v , ( ) 254 22 −+= xv . 

At 2=x , 112 =v , speed 11== v . 
 

Q2c  ( ) 12016 23 −++= cxxaxxp , 

( ) ( ) ( ) ( ) 0120221622 23 =−−+−+−=− cap , 284 −=+∴ ca ..(1) 

( ) ( ) ( ) ( ) 0120331633 23 =−++= cap , 89 −=+∴ ca ………….(2) 

(2) − (1): 205 =a , 4=a  and 44−=c . 

( ) ( )30114412044164 2323 −−+=−−+=∴ xxxxxxxp  

( )( )( ) 3032 =− α , 5−=∴α . 

Q2d  ( ) xxxf elogtan −=  has a zero near 4=x . 
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Newton’s method: 
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( ) ( )123 −−=−− xx , 123 +−=+− xx , 2−=x  

( ) 123 −=−− xx , 123 −=+− xx , 43 =x , 
3
4

=x  

312 −≤−∴ xx  when 
3
4

2 ≤≤− x . 

 

Q3b  When 1=n , ( ) ( )( ) 31371211
6
1

×==++ , the statement is 

true. Assume that it is true when kn = ,  

i.e. ( ) ( )( )721
6

2...534231 ++=+++×+×+× kk
k

kk , then 

( ) ( )( ) ( )( ) ( )( )31721
6

312...31 +++++=++++++× kkkk
k
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. ∴ it is also true for 1+= kn . 

Hence it is true for all 1≥n . 
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Q3cii  At 0=x , 
l

v
m =  is the maximum value of 

dt
dθ
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4
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+
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l

x
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3
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Q4ai  kteT −−= 185190 . At 0=t , 5185190 0 =−= eT . 

( ) ( )190185185 −−=−−== −− Tkekke
dt
dT ktkt . 

 
Q4aii  At 0=t  (9 am), 5=T . 
At 1=t  (10 am), 29=T .  

ke−−=∴ 18519029 , 161185 =−ke , 
185
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=−ke . 
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et h 3≈ h 44 min 

The turkey is cooked at 12:44 pm. 
 
Q4bi  Group Barbara and John (in that order) together and 
arrange with the other six people. 
Number of ways 5040!7 == . 
 
Q4bii  Total number of ways without restrictions !8=  
Half of these John goes through after Barbara, and the other half 
Barbara goes through after John. 

Number of ways 20160
2
!8
== . 

 

Q4ci  Gradient of
22

2 q
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QO == . 

Gradient of p
dx
dy

PT
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=2

. 

QOPT ⊥ , 1
2

−=×∴
q

p , 2−=pq . 

 

Q4cii  Gradient of
2
p

PL = .  

Gradient of qQT = . 1
2
2

22
−=

−
==×

pq
q

p
,  

PL∴  and QT are perpendicular, °=∠ 90PLQ . 

Q4ciii  Since °=∠=∠ 90PKQPLQ ,  
∴PQ is a diameter of a circle through L and K.  
M is the midpoint of PQ,  
∴ MLMK = , radius of the circle. 
 
 
 
Q5ai   

 
 

Q5aii  The inverse of 2

2
1
xxy −=  is 2

2
1
yyx −= . 

0222 =+− xyy , ( ) 021122 =−−+− xyy , ( ) xy 211 2 −=− , 

xy 211 −−=− .  

xy 211 −−=∴ , ( ) xxf 2111 −−=∴ − .  

Note: Minus is chosen because the domain of ( )xf  is the range 

of ( )xf 1− . 
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Q5b  SHM: xkx 2−=&& , where k  is a positive constant. 
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d 22
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Maximum speed = 2 ms−1 when 0=x , 2=∴c , 222 4 xkv −= . 

When 0=v , 2240 xk−= , 
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Hence the amplitude 
3
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k
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And the period
3
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==
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seconds. 
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Q5c 
 
                                                        T 
                                L                          P                  M 
 
 
                                                                   Q 
 
 
                                         K 
 
 

KPQPMQ ∠=∠  (Angle between tangent and chord equals 
angle subtended by chord at a point on circumference) 

MPQKPQMPQPMQ ∠+∠=∠+∠  
KPMPQK ∠=∠  ( PQK∠  is an exterior angle of PMQ∆ ) 

°=∠+∠=∠+∠ 180KPLKPMKLPPQK  
( KLPPQK ∠+∠  is the sum of the opposite angles of a 
quadrilateral with vertices on the circle) 
∴ KPLKLP ∠=∠  

PKL∆∴  is isosceles. 
 
Q6ai                                       T 
 
                                                                                       North 
 
 
 
                                                                              
                                                                                32°           
                                              O     120° 
                                                       
                              23° 
                                                           B 
                      A            200 m                      
 
Q6aii  Let h m be the height of the tower.  

°= 23tanhOA , °= 32tanhOB , °=°−°=∠ 60120180AOB . 
The cosine rule: 
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Q6b  θθθ sin2sin3sin =+ , 

θθθθθθ sincossin2sin2sin3sin +−=+−=∴
( )1cos2sin −−= θθ . 

Given θθθθθθ sinsin4sin4sin4sin33sin 33 −−=−=  

( )1cos4sin 2 −= θθ . 

( )1cos4sin 2 −∴ θθ ( )1cos2sin −−= θθ , 

( )1cos4sin 2 −∴ θθ ( ) 01cos2sin =−+ θθ , 

( ) 01coscos2sin2 2 =−+ θθθ . 

Hence 0sin =θ , 
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Q7a  2
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Q7c  βα tantan 
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Q7d  From the given diagram: 

( )βαβα cotcotcotcot +=+=+= hhhPNOPr  and 

( )αβαβ cotcotcotcot −=−=−=−= hhhOPPNQNPNw . 
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Q7e  θcosVtx =  and 2
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Q7f  
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