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Q1e  3xy = , 123 2 == x
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                ( ) b+−=− 2128 , 16=b . 
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Q2ci  Given ( ) aprxrpy −+=
2
1 . At point U, 0=x , 

apry −=∴ , hence ( )aprU −,0 . 
 
Q2cii  Given the tangent at ( )2,2 apapP  is 2appxy −= , by 

symmetry the tangent at ( )2,2 aqaqQ  is 2aqqxy −= . 

At point T, 22 aqqxappx −=− , 22 aqapqxpx −=−∴ , 
( ) ( )( )qpqpaxqp +−=− , ( )qpax +=∴ , where qp ≠ . 

( ) apqapqppaappxy =−+=−=∴ 22 .  
Hence ( )( )apqqpaT ,+ . 
 
Q2ciii  Since ( )2,2 aqaqQ  and ( )2,2 ararR  are two different 

points having the same y-coordinate, 22 rq =∴  and rq ≠ , 
rq −=∴ . 

∴ ( )aprU −,0  and ( )( )apqqpaT ,+  are two different points 
having the same y-coordinate, ∴TU  is a horizontal line 
perpendicular to the vertical axis of the parabola. 
 

Q3a  ( )dxxxdx 2cos1
2
1sin

4

0

4

0

2 −= ∫∫
ππ

4

02
2sin

2
1

π















 −=

xx  

8
2

2
1

42
1 −

=





 −=

ππ . 

 
Q3bi  ( ) xxxf e −= log3 , ( ) 2836.05.15.1log35.1 −=−= ef , 
( ) 0794.022log32 =−= ef . ( )xf∴  has a zero at 25.1 << x , 

∴x-coordinate of P is 25.1 << x . 
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Q3ci  Three blocks high: 60345 =××  
 
Q3cii  Total number of 2, 3, 4 and 5-block towers: 

32012345234534545 =××××+×××+××+×  
 
Q3di  Since 0180=∠+∠ QMTQKT , QKTM∴  is a cyclic 
quadrilateral. 
 
Q3dii  KMT∠  and KQT∠  are subtended by the same arc KT , 
∴they are equal. 
 
Q3diii  PQTPTN ∠=∠  (The angle between a chord and a 
tangent at an end of the chord equals the angle in the alternate 
segment). 

KMTKQTPQTPTN ∠=∠=∠=∠ , i.e. PTN∠ and KMT∠  
are equal corresponding angles, TPMK //∴ . 
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Q4ai and Q4aii ( ) ( )( )( )αα +−−=+++= xxxtsxrxxxP 123  
2223 αα +−−= xxx . 

Comparing coefficients: 1−=r , 2α−=s , 2α=t . 
0=+∴ ts . 
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Q4bii  A rest position is at one of the extreme positions. 
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Using 2−=x , 6−=v , c is 0. 
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Q5a  310 7.0 += − tey , ( ) ( )37.0107.0 7.0 −−=−= − ye
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dy t . 

 
Q5b  All functions (relations) have an inverse. Does the question 
mean to show that ( ) ( )x

e exf += 1log  has an inverse function? 
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It is true for 1=n : ( )θθθθθ tan2tancot2tantan1 −=+ , 

θθθθθθ tancot2tancot2tantan1 −=+ , 
θθθθ 2tancot22tantan +−=∴ . 

 
Assume that it is true for kn = , it is also true for 1+= kn : 

( )θθθθθθ 1tantan...3tan2tan2tantan ++++ kk  
( ) ( )θθ 1tancot1 +++−= kk  

then ( ) ( ) ( )θθθθθθθθ 2tan1tan1tantan...3tan2tan2tantan +++++++ kkkk  
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( )( ) ( )( )θθ 11tancot11 +++++−= kk . 

∴it is true for all 1≥n . 
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Q6bi  Four-member team: Let Y be the number of competitors 
not completing the course. 
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Q6bii  Four-member team. Let X be the number of competitors 
completing the course. 
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Q7c  Let ( ) θθθθ cossin −=g , 
( ) θθθθθθθ sinsincoscos =+−=′g . 

For πθ <<0 , ( ) 0sin >=′ θθθg , 
∴ ( ) θθθθ cossin −=g  is an increasing function in πθ <<0 , 
and ( ) 00 =g , hence ( ) 0cossin >−= θθθθg for πθ <<0 . 
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