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Q1a  86.352
≈+π  by calculator. 

 
Q1b  352 −>−x , 22 >x , 1>x . 
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Q1e  ( ) ( )( ) ( )( )43243521252 2 +−=−++=−+ xxxxxxx . 
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Q2c  xxy sin= , ( ) xxxxy cossin +=′ , 

( ) πππππ −=+=′ cossiny . 

Equation of tangent: ( )ππ −−=− xy 0 , 2ππ +−= xy . 
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1−=× ACOB mm , ACOB ⊥∴ . 

 

 
 
 
 

Q3aiv  Coordinates of midpoint of OB ( )8,6= . ∴midpoints of 

OB and AC are the same. Hence OB and AC are perpendicular 

bisector of each other and ∴OABC is a rhombus. 
 
Q3av   

Hence area of 1001020
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Q3bi  ( )1100750 −+= ndn , where nd (metres) is the distance 

she swims on the nth day. 
 

Q3bii  When 10=n , 1650900750 =+=d . 
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Q5aiii  °=∠−°=∠−°=∠ 72108108 BACCBDABF . 

°=−−=∠∴ 727236180AFB . ABF∆∴  is isosceles. 
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Q5biii  0=a  when 016 2 =− t , i.e. 4=t . 
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Q6bi  x-intercepts: Let 04 34 =− xx . ( ) 043 =−xx . 

( )0,0  and ( )0,4 . 
 

Q6bii  Stationary points: ( ) 0=′ xf , 0124 23 =− xx ,  

( ) 034 2 =−xx . 0=∴ x  or 3. When 3=x , 27−=y . 
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Q6biii  Inflection points: ( ) 0=′′ xf , 02412 2 =− xx , 

( ) 0212 =−xx . 0=∴ x  or 2. When 2=x , 16−=y . 

( )0,0  and ( )16,2 − . 
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Q7av  S and P have the same y-coordinate, ∴SP is horizontal. 

The directrix of the parabola is also horizontal. ∴SP is parallel 
to the directrix. 
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and 10.6 months, i.e. during October 2010. 
 

Q8bi  Given BDAE // , DBCEAB ∠=∠  (corresponding angles), 

and given BCDABE ∠=∠ , BDCAEB ∠=∠∴ .  

BCDABE ∆∆∴ ||| . 

 

Q8bii  Given BDAE // , EBDAEB ∠=∠  (alternate angles), 

and given BDEABE ∠=∠ , BEDBAE ∠=∠∴ .  

EDBABE ∆∆∴ ||| . From Q8bi, BCDEDB ∆∆ || . 

 

Q8biii  Since BCD∆ , EDB∆ and ABE∆ are similar, pairs of 

corresponding sides have the same ratio, i.e. 
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Q10aiii  Area under graph and above t-axis  
= area below t-axis and above graph . 6.7≈t . 

 

Using the answer in Q10ai, ( )6560 −−≈ t , 2.7≈t . 
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