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By Pythagoras Theorem, 
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Alternative solution 

Using Cosine rule, 

 
2 2 24 2 cosr r x rx     

2 22 cos 15x rx r   
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2 2 2 2cos 15 1 sinx r r r      

   
2 2 2cos 16 sinx r r     

2cos 16 sinx r r     (Since cos 0x r   ) 

 2cos 16 sinx r       
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Given that 

d
0.5 rad/s

dt


  and when 

2

3


  , 

 

1

d 3 12
1 0.378  cm/s

d 2 23
16

4

x
r r

t

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

 

 

P is moving towards O at a rate of 0.378  cm/sr . 

 

 

4 (a) a b b a       a b b a 0 2  a b 0 a b is the zero vector. 

(a) Since the vector perpendicular to both a (OA ) and b (OB ) is also perpendicular to c OC , 

( ).a b c 0  implies that the four points are coplanar. 

Vector normal to plane ABC = 

5

2

1

 
 
 
 
 

 

Equation of plane ABC is 

5 0 5

2 1 2 0

1 2 1

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

r  

Cartesian equation is 5 2 0x y z    

Foot of perpendicular of P to plane ABC is given by 

5 5
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1 1 1
2

230 30
1
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5(i) 
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5(iii) 
As ,n
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6(ii) Let V be the volume of the cone. 
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The volume of the cone is a maximum when 
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7(i) 
 
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   f " 0 2f ' 0 0   

 

   f " 0 2f ' 0 2(2) 4        

 

4
2  (shown)  

2!
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When 0x  , from (1), we have 
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2 3

1 4
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2 3 24 1 1
1 ...

3 24 288
x x x x x

  
       
  

 

2 3 2 3 31 1 1 4

24 288 24 3
x x x x x x       

2 325 397

24 288
x x x    

8 (i)  6 6 3 2 2 12x x     

 3A  , 12B    
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 

 

1 1

2 2
0 0

1 1

22 2
0 0

1

2 1

0

1 1

1

3 2 2 126 6
d d

2 5 2 5

2 2 1
3 d 12 d

2 5 1 2

1
3ln 2 5 6 tan
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1
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8 1
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 



 
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   
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 

 

 

 

 (ii) 

 
 

 

Required area  
1

2
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6 6
d

2 5

x
x

x x


 

    

  

1

2
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1

6 6
2 d

2 5

8 1
6 ln 2 tan

5 2 2

x
x

x x




 

 

 
    

 


 

9(a) (i) 5x ( 21x ) = 4096     4 20 4096ar ar      2 24 4096 (1)a r    

                                                                          12 4096 64ar    

 
25

4

1

log k

k

x


 = 4 1 4 2 4 3 4 25log log log ... logx x x x     

            =   4 1 2 3 25log ...x x x x   

  =        2 24

4log ...a ar ar ar  

  =    25 1 2 ... 24

4log a r                                                                                          

 

  =   

 25 24

25 2
4log a r
 
  
 

                                                                                     

  =   25 25 12

4log (2)a r   

1 –1 

2

6 6

2 5

x
y

x x




 
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                 
25

12 12

4 4log 25logar ar   

                  4

3

425log 64 25log 4   

               25 3 75    

 
(ii) 1 4 4 1 4

1

log ( ) log ( ) log n
n n n n

n

x
xy x

x
y  



                 

       
1

4 2
log

n

n

ar

ar




   4log r  is a constant free from n.  

      Hence, { ny } is an arithmetic sequence. 

 (b) Let the amount of oil mined in the first year be a. 

2 3

The maximum total amount of oil mined 

0.94 0.94 0.94 ....    a a a a
  

16.66 17
1 0.94

a
a a 


                           

Let n be the number of year at which the mine will be in operation.    

(1 0.94 )
16

1 0.94

na
a





                                                          

0.94 0.04n   

lg0.04
52.02

lg0.94
n                

Smallest n is 53. 

(1 0.94 )
16

1 0.94

n



 

n (1 0.94 )

1 0.94

n


 

52 15.999096 

53 16.03915 
 

           

 

The mine will be closed in the 53th year. Therefore, the mine will be closed in 2049. 

10 
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y x  

y x 

x 

( 1,0)
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(1,0)

x 
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(i)(a) 

 

 

 

 

 

 

 

 

 

 

(i)(b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(ii) 

 

 
 

 

 

 by 2

1

2 2 2 2

2
2

2

2
2

 by 
2

1
2

 by 6

1
2

2

1 ( 2) 1

( 2) 1

( 6)
( 2) 1

x

y

y

T

S

T

x y x y

y
x

y
x



     

   


   

 

11(i) 
8 16 324

1 2 3 4, , ,
i i ii

w w w we e e e
  

     

11(ii) 
Note that 1

4


   and 1a

1
rg ) arg( )

2
( n nw w  . Thus 1

1

2
n n   . 

Since 1 1

2

n

n




   for all 1n  , thus n  is a geometric sequence with common ratio 

1

2
. 

1

1
1 2

1
2

n

n

 






 


  

x 

y 

O 1x  

x 

1x 

x 

1

f ( )
y

x


 

x 

y 

O 1x  

x 

1x 

x 

1y 

x 

1y  

x 



2015 NYJC JC2 Prelim Exam 9740/1 Solutions 

Page 10 of 11  

Qn Solutions 

11(iii) By (i), 
3 4 1w w  . Thus the origin satisfies the equation 

3 4z w z w   . Thus the locus of 

points satisfying the equation 
3 4z w z w    passes through the origin. 

 

Let   be the angle between the line and the positive real axis. Since the perpendicular bisector is 

also the angle bisector,  

1 3

2 16 32 64

  


 
   

 
. 

Thus the exact Cartesian equation is 
3

tan
64

y x





 
 

. 

 

12(a) 0 0OP AP   r (r a)  ie, 90OPA   

Therefore, the locus of P is a sphere with OA as diameter. 

12(b) 

Observe that 

3

2

2

 
 
 
 
 

and 

2

5

6

 
 
 
 
 

are not parallel since they are not a constant multiplier of one another. By 

equating l1 and l2, 

3

7 2

6 2







 
 

 
  

=

3 2

6 5

4 6







  
 

 
   

,  use the first two equations to solve for  and  and 

substitute into the third equation to show that there is no unique solutions for  and  . Therefore, 

the two lines are skew. 

Let 1

3

7 2

6 2

OP







 
 

  
  

and 2

3 2

6 5

4 6

OP







  
 

  
   

for particular values of  and  .  

Therefore, 1 2

3 2 3

1 5 2

10 6 2

PP

 

 

 

   
 

    
    

. 

Vector normal to l1 and l2 is 

2

2

1

 
 
 
 
 

. 

Since 1 2PP is perpendicular to both l1 and l2, we have 

2 3 2 3

2 1 5 2

1 10 6 2

k

 

 

 

     
   

      
        
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Qn Solutions 

Solving for the SLE, 

2 2 3 3

2 5 2 1

6 2 10

k

k

k

 

 

 

     
   

      
        

, we have k = -2,  = -1 and  =1. 

Therefore, 1

3

5

4

OP

 
 

  
 
 

and 2

1

1

2

OP

 
 

  
 
 

.  

P1P2= 2 2 2

2

2 2 2 2 2 1 6

1

 
 

      
 
 

  (AG) 

 


