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Q Solution  
Section A: Pure Mathematics [40 marks] 

1 

 
 

  
 

2

2 2

2

d d d

d d d

1 2 1 1

1 1

2

y y x

x t t

t t t t t

t t

t t

 

   
 

 

 

  

 

 

1i 
At point 

2

,
1 1

p p

p p

 
   

, t p   

Equation of tangent at point 
2

,
1 1

p p

p p

 
   

, 

 

 

   

 

2
2

2 3 2

2

2

2
1 1

2
2

1 1 1

1
2

1

2

p p
y p p x

p p

p p p
y p p x

p p p

p p
y p p x

p

y p p x p

 
      

    
  


  



  

 

 

1ii Tangents pass through  2,5   
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Equations of tangents are  

3 1 and 15 25y x y x     
Required acute angle between the 2 tangents  

   1 1tan 15 tan 3
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3ii 

From the GC, 
5

7
r   or 1r  . 

Since 0d  , the terms of the geometric series are distinct 

we conclude that 1r  . Hence, 
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3iii 0.001

5
1

7
0.001

5 5 5
1 1 1

7 7 7

5
1 1 0.001

5 571 1
7 7

n

n

n

S S S

a
a a

a a

  

              
   
 

 
                

 

  

 5
0.001 0

7

5
ln ln 0.001

7

n

a

n

    
 

   
 



  

ln 0.001
5
7

ln
n        

20.53n   
Smallest value of n is 21.  
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4bii When   is a sufficiently small angle,  
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Section B: Statistics [60 marks] 
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5ii  P John wins 0.5 0.3 0.5 0.4 0.35       
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P John wins in exactly 1 game
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0.35 0.65 0.65

2!
3549

0.443625 or 
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0.444 to 3 s.f.
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Alternative 
Let X be the number of games won by John out of 3 games. 

~ (3,0.35)X B   
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P 1
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6i   

6iia From GC, r = 0.93639 = 0.936 (3 s.f) 
 

 

6iib From GC, r = 0.98775 = 0.988 (3 s.f)  
6iii Since  

1) the points on the scatter diagram seem to lie close to 
an increasing curve with decreasing gradient (or 
close to a curve in which y increases by decreasing 
amounts as x increases), and 

2) the product moment correlation coefficient between 
ln x and y of 0.988 is closer to 1 than the product 
moment correlation coefficient between x and y of 
0.936, 

 
hence lny c d x   is the better model. 

 

6iv From (iii), we should use the regression line of y on ln x. 
From GC, the equation of the regression line of y on ln x is 
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Q Solution  
20.8496 31.539ln

20.8 31.5ln    (3 s.f)

y x

y x

 
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When y = 144, 144 20.8496 31.539ln x   
                          49.635 50   (nearest gram)x    

6v Since x = 110 is outside the range of data values 
(15 90x  ), hence the estimated value of y may not              
be reliable. 
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7iii 
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7iv    
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8 Let X kg and Y kg be the mass of a randomly chosen D25 
durian and Musang Queen durian respectively. 
 2 2N(1.5,0.02 ),        N(1.8,0.035 )X Y� �  

 

8ii Let    1 2 3 1 29 18T X X X Y Y      

     
     

1 2 3 1 2E E 9 18

9 3 1.5 18 2 1.8

105.3

T X X X Y Y      
 



 

     
         

1 2 3 1 2

2 2 2 2

Var Var 9 18

9 3 0.02 18 2 0.035

0.891

T X X X Y Y      

 



 

 N 105.3,0.891T �  

 P 107 0.035852

0.0359 (3 s.f)

T  


 

 

8ii The masses of all the durians are independent of each other. 
 

 

8iii 
Let 1 2 nX X X

X
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  
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From the GC,  P 1.28155 0.9Z    

 

 

1.5
1.28155

0.02

1.5 0.025631

when 1.51

1.51 1.5 0.025631

6.5695

m

n

m n

m

n

n




 



 



„

„

„

„

 

Largest value of n is 6 
 

9i Let 240y x   
 unbiased estimate of population mean  

240

240
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240

50
242.4

x

y

y
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
 


 

 
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Unbiased estimate of population variance 

 

2

2

2

2

1

1

1 120
11200

49 50

222.69 223 (3 s.f)

s

y
y

n n



 
   

   
 

  
 

 

 

 

 

9ii Let   be the population mean of X. 

0

1

H  : 240

H  : 240






 

Level of significance: 10% 
Test Statistic :  since n = 50 is sufficiently large,  
                          By Central Limit Theorem,  
                         X  is approximately normal. 
                          When 0H  is true,  

                          
240

N(0,1) approximately

50

X
Z

S


 �  

 



Q Solution  
Computation :  

242.4

222.69 14.923

value 0.128 (3 s.f)

x

s

p



 
 

 

 
Conclusion : Since p-value = 0.128 > 0.10, H0 is not rejected 
at the 10% significance level. So there is insufficient 
evidence that the population mean waiting time is more than 
240 seconds.  

9iii No assumption is needed. Since the sample size is large, by 
Central Limit Theorem, the distribution of the sample mean 
( X ) is approximately normal. 
 

 

9iv There is a probability of 0.10 that the test will conclude the 
population mean waiting time is more than 240 seconds 
when it is actually 240 seconds.  
 

 

9v 
0

1

H  : 

H  : 

k

k






  

Level of significance: 10% 
For 0H  to be rejected,  

 
 
 
 
 

1.6449  or  1.6449

1.6449  or  1.6449

50 50
242.4 242.4

1.6449  or  1.6449
14.923 14.923

50 50
242.4 3.4714  or  242.4 3.4714

z z

x k x k
s s

k k

k k

  
 

  

 
  

    

 

               
245.87   or   238.93

: 239 (3 s.f)   or   246 (3 s.f)

k k

k k k

 

  �
 

 

10i The assumptions are 
(1) The probability that a customer turn up for the flight is 

100

p
 for all the 154 customers. 

(2) Customers turn up independently of each other.  
 

 

10ii Customers may be travelling in a group or as a family. 
Therefore, customers may not turn up independently of the 
others in their group. 
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10iii 

B 154,
100

p
X  

 
 

�  

Given  P 153 0.05X …  

   
153 154

153 154

P 153 P 154 0.05

154 154
1 0.05

153 154100 100 100

154 1 0.05
100 100 100

X X

p p p

p p p

   

                  
        

            
     

 

 
 
 
 
 
 
 
 
 
 

From the GC,  96.9568 97.0 to 3 s.f.p     

 

10iv
a 

 B 154,0.94X �  

     P 141 148 P 148 P 140

0.825

X X X 



„ „ „ „
 

 

10iv
b 

   P 150 0.98443 0.984 to 3 s.f.X  „   

10v Let Y be the number of days (out of 7) in which every 
customer who turns up gets a seat on the flight 
   B 7,0.98443Y �  

   P 5 1 P 5

0.995

Y Y  



„
 

 

 


