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Section I 
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Q1  θsin  is a positive value and θcos  is a negative value        B 
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Q3  Inverted, turning point at ( )3,2            B 

 

Q4                A 
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Q10  ( )xxx 16loglog2loglog4 22
4

22 =+=+          D 

 

 

 

 

Section II 
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Q11c  3|2| ≤−x , ( ) 32
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≤−x , ( ) 92
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( )( ) 03232 ≤−−+− xx , ( )( ) 051 ≤−+ xx , .: 51 ≤≤− x  
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Q11e  xy 45 −−= , 223 xxy −−=  

Let 2
2345 xxx −−=−− , 082

2
=−− xx , ( )( ) 024 =+− xx  

2−=x , 4   .: 3=y , 21−  respectively 

Points of intersection are ( )3,2−  and ( )21,4 − . 
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Q12ai  
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Q12aiii  Length of ( ) ( ) 52641
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Q12bi  °=∠ xBOA  (isosceles triangle) 

°=∠ xCBO 2  (external angle equals the sum of interior angles) 

 

Q12bii  °=∠ xBCO 2  (isosceles triangle) 

°−°=∠ xCOB 4180  (sum of angles) 

.: °=°+°−°+° 180874180 xx  (sum of angles), .: 29
3

87
==x  

 

Q12c  The cosine rule: ( ) 222 890cos152021520 =°−°××−+ θ  
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( ) ( ) [ ]2

0
3

2

0

3

2

0

3 331393 xxx xedxxedxxe ×=+×=+ ∫∫ 66
623 ee =×=  

 
 

Q13ai  434 xxy −= , ( )xxxx
dx

dy
−=−= 34412

232
 

To find the stationary points, let 0=
dx

dy
, .: 0=x  and 0=y  or 

3=x  and 27=y . 
 

x < 0 0 0 < x < 3 3 > 3 

dxdy /  positive 0 positive 0 negative 

nature  inflection  max. t. p.  
 

Stationary point ( )0,0  is a point of inflection, and stationary point 

( )27,3  is a local maximum. 

 

Q13aii  ( )xxxxy −=−= 44 343 , x-intercepts: 0=x , 4=x  
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Q13bii   Vertex ( )1,2 − , focus ( )2,2  
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Q13d  Shaded area ∫ 
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Q14ai  Approximate increase in area 
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Q14bi  500010000065.01 +×=A  

( ) 5000500010000065.065.0500065.0 12 ++×=+= AA  
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Q14ci  Let w m be the length of the enclosure. 720=xw , .: 
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Q14cii  Let 0=
dx
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, 0
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x
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dx
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Q14e  512log8log4log2log ++++ L  
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Q15a  For 1C , 
3

16
2

3

4

2

1
volume

3 π
π =××=  

2C  is the reflection of 1C  in the y-axis and the dilation of 1C  by a 

factor of 
2

3
 in the positive x-direction. 
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.: smallest n  value is 12. 

 

Q15ci  °=∠=∠ 90BATFCB  

ABTCFB ∠=∠  (alternate angles are equal) 

.: the the third pair of corresponding angles are equal 

.: BATFCB ∆∆  and are similar 

 

Q15cii  °=∠=∠ 90AEBTSA  
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.: the the third pair of corresponding angles are equal 

.: AEBTSA ∆∆  and are similar 
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Q16aiii  As ∞→t , 2→v  
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Q16bii  When 0=t , 10=y , as ∞→t , 200→y , .: 20010 <≤ y  
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Q16biv  Rate of growth ( )y
y

−= 200
400

, an inverted parabola with 

axis of symmetry 100
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b
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.: rate of growth is fastest when 100=y  yabbies 
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