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4 (i)  22

e e
axaxy b b     

If 
2

f ( ) exx   , then    2f e
ax

ax   and so 

      f f fy x y ax y ax b        

Hence the sequence of transformations are: 

1. Scale by a factor of 
1

a
 parallel to the x-axis,  

2. Translate the resulting curve by b units in the negative 
y-direction. 
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5 (i) Since  u v w  is perpendicular to  u v w , 
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Since u  and v w  are parallel, we have 
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6 (a) (i)  Using integration by parts, 
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8 (i) Distance travelled per lap is in AP: 

a = 2(30) = 60, d = 2  3 = 6. 
 
Given total distance travelled > 3000 

2

n
[ 2(60) + (n  1)6] > 3000 

3n2 + 57n  3000 > 0 
(n + 42.52)(n  23.52) > 0 
n < 42.52 or n > 23.52 
 
Since n  Z , least n = 24 
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 When D = 8000m 

 3 1 58

From GC, 
8.1254

8000 n n
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Hence the athlete has run 8 complete laps. 
The athlete has completed 7024 m 
Hence he still have 8000-7024=976 m 
On the 9th lap, the coach is 9 13 29 6590 m   from S.  
Hence the athlete would be 6590- 976 = 5614 m away from the 
coach once he finishes 8 km. 
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   Equation of normal :    11
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At Point Q,    

8sin 2 3 cos 1 (shown)    
Using GC:  

2.847916    or     0.52359  (Reject, same as ,point )
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Hence, using GC 
coordinates of Q (0.42105, 2.3421) 
                        Q (0.421, 2.34) 
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(iv) The population of foxes in the long run is 40. 
(v)  
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Or any equivalent equation of plane 
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Hence the coordinates of T are ( 4,  9,  24)  . 
(v) Equation of the drill line 
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(vi)  Shortlist the possible planes: 

ODGC, GCBF, OABC 
Equation of Plane ODGC 
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Equation of Plane OABC 
0

0 0

1

 
   
 
 

r�  

Equation of Plane GCBF 
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If the line of the drill exits from the cuboid, all of the following 
conditions must be satisfied: 
 

20 0;  0 10;  0 30x y z        . 
The intersection of plane ODGC 
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Hence the point of intersection has coordinates 
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Hence the drill line will exit from the side ODGC. 
 
The intersection of plane OABC 
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Hence the point of intersection has coordinates  40,  63,  0   

. 
Hence the drill line will not exit from the side OABC. 
 
The intersection of plane GCBF 

1

0 20

0

 
    
 
 

r�  

 
4 3 1

9 6 0 20

24 2 0

4 3 20

16

3








    
        
      
   

 

�

 

 



Position vector is 

16
4 3

3
20

16
9 6 23

3
40

16
324 2

3

            
           

    
         

  

 

Hence the point of intersection has coordinates 
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Hence the drill line will not exit from the side GCBF. 
 


