
Anderson Junior College 
Preliminary Examination 2017 

H2 Mathematics Paper 1 (9758/01) solutions with comments 
1 Let x, y and z be the amounts Mr Tan invested in structured deposit account, bonds and an estate 

fund respectively. 
 
x+y+z = 25000 --- (1) 
y = z + 7000    --- (2) 

     (1.02 ) 1.02 (1.03 ) 1.03 (1.045 ) 1.045 26300x y z       --- (3)   

 
Solving the 3 simultaneous equations :  
x = 13937.6 = 13938 (nearest dollars),  
y = 9031.2 9031,  
z = 2031.2  2031  
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Consider triangle ,
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e
  is a constant, the terms follow an AP. 
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Curve C :  y f x   

Tangent to C at x = 0 is 2 3x ay   
3 2
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6 P  1

iz re   ,    

1z r  & arg (z1) =  

 
Let  be angle between lines OQ & l, 
  = ( - ) since line l bisects POQ 
 
arg 1z  + arg 2z   

= + ( + ) 
= +  + ( - ) 
= 2     
 

2
1 2 1 2z z z z r     AND    arg ( 1z 2z ) = arg 1z  + arg 2z  = 2 

Hence  2
1 2 cos 2 sin 2z z r i    . 
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 (Purely imaginary). 

Cartesian equation of the locus of R is 0, 0x y    
 

7  FB = EC = 2 2 22 ( ) 2 1kx x x k     
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Surface area of prism, S  2 22 4 1 2 4  x k xh kxh      

Hence    2 28 1 2 1 2S x k xh k    (shown) --- (2) 
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7b When k = 2, 
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Method 2 
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 Let  
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0
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x
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C has stationary point when k  9 
However, when k = 9, the value x=2 is undefined on the curve.  
In fact, the curve C is a straight line, y = 4x - 1.  
Hence C has stationary point when k < 9. 
 
Alternative Presentation 1: 

Let  
d

0
d

y

x
     24 16 2 2x x k    = 0 

                      22 8 1 0x x k      
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2

2

For =0 to have real roots, "b 4 0"

8 4(2) 1 0

64 8 8 0

8 72
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   

   
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 

 

 
However, when k = 9, the value x=2 is undefined on the curve.  
In fact, the curve C is a straight line, y = 4x - 1.   
Hence C has stationary point when k < 9. 
 

Alternative Presentation 2: 
d

0
d

y

x
     24 16 2 2x x k    = 0 

               
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   

 

For 0
dy

dx
  to have roots x,  

9 0 9k k     



(ii) 24 2 18 2
4 (8 )

2 2

x kx k
y x k

x x

  
    

 
    

Asymptotes of C are y = 4x +8 - k and x = 2 
When 0x  , 1y   .  

When 0y  , 24 2 0x kx    

                   
2 32

8

k k
x

 
   

The axial intercepts are   
2 232 32

0, 1 ,  ,0  and ,0 .
8 8

k k k k      
       

   
 

 
ii) 

(iii) 
When k = 8, 

 18 2 8 2
4 (8 8) 4
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y x x

x x


     

 
 

 1 1 2
2 2 2 4Ay x y x x

x x x
        
 

 

2 2 2
4 4( 2) 4 8

( 2) ( 2)
By x y x y x

x x x
         

 
 

2 2 2
4 8   =  4 8 8 4

( 2) ( 2) ( 2)
Cy x y x x

x x x

 
            

 

A – Scaling, parallel to the y-axis by a scale factor of 2. 
B - Translate the graph by 2 units in the direction of x-axis  
C - Translate the graph by 8 units in the direction of  y-axis 
 
Alternate Sequence of Transformations: 
A – Translate the graph by 2 units in the direction of x-axis 
B - Translate the graph by 4 units in the direction of  y-axis 
C - Scaling, parallel to the y-axis by a scale factor of 2. 

iv)  

 

2

2

2

2

4 2 1
When 8,     

2

4 8 2 1
                  

2

x kx
k

x x

x x

x x

 
 


 

 


 

 
From G.C,  
0.805 1.69      or        2x x   . 
 
 
 
 

y = 4x-8-k 

x = 2 

y = 4x 

y = 1/x2
x = 2 



9(i)     2a b . a b a.a a.b b.b      

Since     2
a b . a b a b     

and given 
2 2 2

a b a b    
2 2

2 2 2 2

2

2

2 0

0

a.a a.b b.b a b

a a.b b a b

a.b

a.b

a b

    

   




 

 

ii) 
Using ratio theorem, 

4 1 4

5 5 5
OC


  

b a
a b


. 

1 4 1 4
5 5 5 5

OC OA

OA

 



   
  

 
�


� � �

Length of projection of OC  onto OA

a b a a a b a

a a

 

21 4
5 5




a b a

a

�

   
1

5
 a         (since a b)  

iii) |cf| denotes twice the area of the triangle COF.  
(iv) 

1
2

cos3 sin

sin 3 cos cos3 sin sin 3 cos 1 sin(4 ) 1

2

t t

OY t t t t t t tOX

   
           

     

 
� �  

2 2 2 2

sin 4 1
cos

1
cos 3 sin 3 sin cos 4

4
sin 4 1

5
5

4
2

(sin 4 1)
5

OX OY t
XOY

OX OY t t t t

t

t


 

   




 

 
�

�  

 

Maximum XOY�  occurs when cos (XOY) is most negative.  
i.e. when sin 4 1t   . 
At that value of t,   

1

2 4
cos ( 1 1)

5 5
4

cos 143.1
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This is an AP with first term= x, common difference = 2, number of terms = 24 
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10(i)  
n Amount paid at Tn 

 
2  60 0.05   

3    60 0.05 2 0.05 (0.98)  

4       260 0.05 2 0.05 (0.98) 2 0.05 (0.98)   

 . 
. 

n        2 260 0.05 2 0.05 (0.98) 2 0.05 (0.98) ... 2 0.05 (0.98)n   
 

     Amount of fees at Tn 
 20.098 1 0.98
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n
 


  

                                       23 4.9 1 0.98n     

                                        27.9 4.9 0.98n    
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   11 1 0.98
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n

n
 

   
  

   

   17.9 1 245 1 0.98nn      

 17.9 245 0.98 252.9nn      

iii Let  1f ( ) 7.9 245 0.98 252.9nn n    . Note that f ( )n is increasing in n 

Consider  17.9 245 0.98 252.9 200nn      

44 197.47 
45 203.32 
46 209.21 

 
Using GC, 45n    
He will not have sufficient money at the 45th toll station.  
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, so gradient of normal = -1 
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Alternative:   

Area = 
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                                                           [When x =1, y = -1+ 22e


]    
 

11iv For normal to meet curve again,  

Substitute parametric eqns into 22y x e
    
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Using GC, 1.92148,   1.0145,   1.5707t     (rej, this is
2


) 

So 1.92q    and 1.01r    (to 3 sf) 
 


