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Q1e   13 ≤−x , 42 ≤≤ x  
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Q3ci   2
912

06
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−
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Equation of line AD: ( )620 −=− xy , 122 −= xy    

Q3cii   Solve 02 =− yx  and 122 −= xy  simultaneously to find 

the intersection D: ( ) 01222 =−− xx , 243 =∴ x , 8=x , 4=y , 

D is ( )4,8 . 

Q3ciii   DE is 3 units long, E is ( )4,11 . 

Q3civ   DOACDE ∠=∠  (Corresponding angles) 

ODADCE ∠=∠  (Corresponding angles) 

∴ OADDEC ∠=∠ ,  ∴ OAD∆  and DEC∆  are similar. 
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Q4ai   Length of arc AB 546.090 =×== θr cm 

Q4aii   Length of AB 2.533.0sin902 =×= cm 

Q4aiii   Sector area 24306.090
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Q4bi   ( ) ( )( ) ( )( )( ) 033393 2 =−++=−+= xxxxxxf  

3−=∴ x or 3 

Q4bii   ( ) ( ) ( ) ( )( )3333292 −+=++−=′ xxxxxxf  

Stationary points: ( )( ) 0333 =−+ xx , 3−=∴ x and 0=y  or 

1=x  and 32−=y  

Nature of stationary points: 

At x = − 4 − 3 0 1 2 

( )xf ′  > 0 = 0 < 0 = 0 > 0 
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Q4biii 

 
 

Q4biv   ( ) 963 2 −+=′ xxxf , ( ) 066 =+=′′ xxf , 1−=x . 

( ) 0<′′ xf  for 1−<x , ( )xf∴  is concave down for 1−<x . 
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Q5b   oADC 60120180 =−=∠ ( DABADC ∠∠ , are co-interior 

angles). oADCBCE 60=∠=∠∴ (Corresponding angles). 

BEADBC == , BCE∆∴ is isosceles and 
oBCEBEC 60=∠=∠ . oCBE 60=∠∴ . Hence BCE∆  is 

equilateral. 
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Drainage rate 80= litres per min. 

Q6biii   1202 −= t
dt

dV
, the fastest rate is 120− that occurs at 

0=t . 

Q6ci   Solve 2xy =  and 2212 xy −=  simultaneously: 

22 212 xx −= , 123 2 =x , 2−=x  and 4=y , or 2=x  and 

4=y . The intersecting points are ( )4,2−  and ( )4,2 . 
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Q7ai   50000=a , 2500=d , ( ) 800002500125000013 =+=t  

Q7aii   50000=a , 04.1=r , ( ) 61.8005104.150000
12

13 ==t  

Q7aiii   Kay: 
( )

93.1488903
04.0

104.150000 20

20 =
−

=S  

Anne: ( ) ( )( ) 1475000250019500002
2

20
20 =+=S  

Kay’s total exceeds Anne’s total by 
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Q9ai   At 0=t , 0=x , 0=x& . 
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