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Qn  

1(a)  means  is parallel to p 

  
r represents the set of position vectors of points that lies on the line through the origin and 
parallel to p. 

1(b) Area   

  

  

2(i)  
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2(ii) 

The reflected part of  is  . 

Solving : 

 

 
 

 

 
 

Solving : 

  

 
 

 

or  or  
3(i) 

 
Alternative: 

 
By comparing coeff:  
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3(ii) 

 

As ,  , thus  converges. 

Since  , thus converges. 

Therefore,  converges. 

 
4(i) 

Take an arbitrary point  on C.  

Distance between  and , 

  
4(ii) Differentiating w.r.t. x gives 

. 

When s takes a minimum value, . Thus 
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By GC (Poly Root Finder), 

 (to 4 d.p.) 

 (to 4 d.p.) 

So the point on C having a minimum distance from the point  is . 
4(iii) The minimum distance  

 
5(a) 

(i)  ;   

is the only point. 

Asymptote:  

(ii)  

 
Asymptote:  

5(b) 
(i) 
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(b) 
(ii) 

Note: g is a self-inverse function 

 
Method 1: 

 

Method 2(not recommended): 

 

 

 
6(a) 

 
6(b) 
(i)  

 
 

6(b) 
(ii) 
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7(i) 

 
7(ii) 

 

 
When x = 0, y =   

 

 
 
By Maclaurin’s series, 

 

 
7(iii) Using MF26, 

 
 
OR 
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8(i)  
 
                        B 
                             P 
 
                         O       A 
 

Let the tangent to C at the point  cut the x and y-axes at A and B respectively. 

. 
Equation of tangent at P is 

. 
At A, y = 0. Substituting into equation of tangent gives 

 
At B, x = 0. Substituting into equation of tangent gives 
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8(ii) 

Midpoint of AB is . 

 
Adding, 

 
8(iii) The curve C is symmetrical about the x and y axes. 

Area enclosed by C 

  
9(i) 

, . Thus for , 

  
⇒                                                

⇒  

. 

If z = 0, then  which is impossible.  

If , then  which contradicts . 
Hence z = 2.   

9(ii) 
. 

 . 
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9(iii) 

 
So least n is 16. 

9(iv) For  to be a positive real number, 

  
So least positive integer k is 6. 

10(i) 

  
10(ii) 

  
 

  

  
10(iii
) 
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10(iv) 

  
Let the final position vector of balloon be X. 

  
 

11(i) 

 
O 
y 
x 
74 
1 
21 
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11(ii) Using GC, the coordinates of the equilibrium point is (16.3, 49.7). 

11(iii
) Let  be the quantity at equilibrium point. Thus  

  
 

 
11(iv) 

  
Let  be the quantity at the new equilibrium point. Thus 

 
Dividing, we have 
 

 
Also, we have 

 
Thus 
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11(v) 

 

Using (iv),   
Using GC, 

  
 


