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Q4aii  The cosine rule:  

( )( )
3

2cos33233 22 π
−+=BD 33= m 

 
Q4aiii  Area ABCD = area of triangle ABD + area of sector BCD 
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Q4b  12 += xy , 12 −= yx . 
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Q5ai  ( ) ( ) 322 2632 xxxxxf −=−= , ( ) 2612 xxxf −=′ . 

At T.P., ( ) 0=′ xf , 0612 2 =− xx , ( ) 026 =− xx . 
0=∴ x  and 0=y , or 2=x  and 8=y . 

The turning points are ( )0,0 , ( )8,2 . 
Nature:  
 

x −1 0 1 2 3 
( )xf ′  − 0 + 0 − 

 

( )0,0  local minimum; ( )8,2  local maximum. 
 
Q5aii  ( ) xxf 1212 −=′′ . At inflexion point, ( ) 0=′′ xf ,  

01212 =− x , 1=x  and ( ) 41 == fy .  
 

x 0.5 1 1.5 
( )xf ′  + 4.5 + 6 + 4.5 

 

The inflexion point is ( )4,1 . 
 
Q5aiii  x-intercept, let ( ) 0=xf , ( ) 032 2 =− xx , 0=x , 3=x . 
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minimum value is ( ) ( ) ( ) 3243424 2 −=−=f . 
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Q6ai  Given CADBAC ∠=∠  and ADBC // . 
BCACAD ∠=∠  (Alternate angles), BCABAC ∠=∠∴ . 

 
Q6aii  Since BCABAC ∠=∠  and given PBCABP ∠=∠ , 

BPCBPA ∠=∠∴ . BPA∆∴  and BPC∆  are similar. Since the 
corresponding sides are the same side BP, BPCBPA ∆≡∆∴ . 
 
Q6aiii  Consider BPA∆  and DPC∆ . 
Since BPCBPA ∆≡∆ , PCAP =∴ . 
Use similar proof as Q6aii, DPABPA ∆≡∆ , PDBP =∴ . 

DPCBPA ∠=∠  (Vertically opposite angles). Since BPA∆  and 
DPC∆  have two pairs of equal corresponding sides and equal 

included angles, BPA∆∴ DPC∆≡ . 
Hence BPCBPA ∆≡∆ DPA∆≡ DPC∆≡ , and the 
corresponding sides DACDBCAB === . ABCD∴  is a 
rhombus. 
 
Q6bi  teP 05.0300150 −+= . When 0=t , 450300150 =+=P . 
 

Q6bii  te
dt
dP 05.015 −−= . When 10=t , 5.015 −−= e

dt
dP . 

 
Q6biii  As ∞→t , 150→P . 
 
Q6biv  200<P , 200300150 05.0 <+ − te , 50300 05.0 <− te ,  

6
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6
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Q7ci  ( ) 0822 2 =+−+ xkx , 

( ) ( )( ) ( ) 6428242 22 −−=−−=∆ kk . 
 
Q7cii  1292 2 +=++ xkxx , ( ) 0822 2 =+−+ xkx . 

No intersections: 0<∆ , ( ) 0642 2 <−−k ,  
i.e. ( )( ) 0610 <+− kk , 106 <<−∴ k . 
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Expand and simplify: 
( )( ) ( ) 02800006.12800006.1200000006.0 =+− nn , 

( ) 2800006.11600 =n , 55.93=n , i.e. 94 months. 
 

Q9a Express 3612 2 −−= xxy  in the form ( ) ( )24 kxhya −=− : 

399612 2 −−+−= xxy , 961212 2 +−=+ xxy , 

( ) ( )23112 −=+ xy , 3=∴a . 
The vertex is ( ) ( )1,3, −=kh , the focus is ( ) ( )2,3, =+ akh . 
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Q9biii  When the tank is just full, 550015007000 =−=∆V L. 

When 30=t , ( ) ( ) 6300
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Q10bi  xKL += 6 , xKQ −= 6 , where 60 ≤≤ x , 
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Q10bii  090=∠+∠=∠+∠ MLNKLQMLNLMN , 
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Square the terms: ( ) 16966144
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Expand and simplify: xxxx 169672216144 2 ≤++≤ . 
Split into two inequalities: 
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