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Q8  The graphs of ( )xey
x += 1  and 21 xy −=  intersect at two 
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Section II 
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Q12bi  Gradient of 2l  is 
3

1
− , .: gradient of 1l  is 3 . 

Equation of 1l : ( )7311 −=− xy , i.e. 103 −= xy  
 

Q12bii  Solve  simultaneous equations 103 −= xy  and 
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Q12d  For real roots, 0≥∆ , ( ) ( ) 0148
2

≥−− k , 644 ≤k , 16≤k  
 

Q12ei  x
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= , at 1=x , 1=tm  

Equation of the tangent: ( )11
2
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−=− xy , .: 
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1
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Q12eiii  Solve simultaneously 
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Q13bi  29 xy −=  is a semi-circle of radius 3 units centred at the 

origin O  in the first and second quadrants. 

.: the domain is [ ]3,3−  and the range is [ ]3,0   
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P  is a point of inflection. 

Q13ciii 

 
 
 
 

Q14ai  Given 10−=x&& , 0=x&  and 110=x  when 0=t , 

.: tdtx 1010 −=−= ∫&  and 1105510 22 +−=+−=−= ∫ tctdttx  
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Q14biii  ( )dry being Sun. and Sat. of oneleast at Pr  
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Q14ci  and Q14cii 
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( ) ( ) 01006.1130000006.148500 =−− nn , ( ) 130000006.181500 =
n   

.: 595092.1006.1 ≈
n , 

( )
( )

055.78
006.1ln
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After 78 months, amount owing 43$≈ .  

.: after 79 months in total will the amount owing be completely 
repaid if the interest rate and monthly repayment remain 
unchanged. 
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Q15aiv  t
e

14.05.0 −
= , 5.0ln14.0 =− t , 951.4≈t   

Time taken hours 951.4≈  

 
Q15bi  EADEDA ∠=∠  because EAD∆  is isosceles 

EDAFDC ∠=∠  because they are vertically opposite angles 

.: EADFDC ∠=∠  

Also °=∠=∠ 90BCAFCD , hence the third angles ( ABC∠ and 

DFC∠ ) of ABC∆  and DFC∆  respectively are equal. 

.: ABC∆  and DFC∆  are similar since all corresponding angles are 

equal. 
 

Q15bii  Since =∠ABC DFC∠ , .: EFB∆  is isosceles.  

 

 
 

Q15ci  0<
dt

dV
 first when ππ 25.0 << t , .: ππ 42 << t  

The volume starts to decrease after π2  hours. 
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Q15ciii  152016021200greatest =×+=V  litres 

Q16ai  ( )( )521072
−−=+−= xxxxy  

x -coordinates of points A and B are 2 and 5 respectively. 

  

Q16aii  Point ( )10,aC , 101072 =+−= xxy   

.: 072 =− aa ,  .: 7=a  and ( )10,7C . 
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Q16ci  Similar triangles: 
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i.e. 
9

4
 of the volume of the cone. 

.: the volume of any inscribed cylinder does not exceed 
9

4
 of the 

volume of the cone. 
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               and/or mathematical errors. 
 

Q15biii  
 

G  is the midpoint of AD , and D is the midpoint 

of AC , .: AGAC 4=  

ACBAGE ∆∆  and  are similar, AEAB 4=  

.: AEEB 3=  


