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MC: 

1.  
 

The answer is D. 

2.  
The answer is D. 

3.  is a root of  
is also a root (complex conjugate theorem). 

Assume  is another root, so . 

Sum of roots are =  

But sum of roots =6. Hence a=1. And the answer is C. 

4. Replace     

 

 
The answer is D. 

5.  
Let  the eccentricity of the ellipse  

 

The answer is B. 

6.  

 

 

 

(for , use  

The answer is C. 
7. The answer is C. 
8.   

 

 

At (1,-1),  
The answer is B. 
 

9. The diameter of the circle is  

So the area of the circle is  

Volume=   The answer is D. 



10.  

 

 

Where . 
The answer is D. 
_____________________________________________________________________ 

 

Question 11. 

a)  

 

b)  

 
c) i)  

 
 

 
 

 
 

 (5) 

(6) 

 

So  
ii)  

 

 

d) i)  

since  is a root of  . 

ii) . Divide by , we obtain: 

 

 

 



 

 (***) 

iii) But  

Let  and  

Since is in the first quadrant, the cosine will be positive.  

. 

 

e)  

  
 

 

Using the cylindricall Shell Method. 

 

 

 

 



 

Using the Washer method: 

 

For the first integral needs to solve for . 

. 

______________________________________________________________________ 

Question 12   

a) i)    

ii) S(0,3), S’(0,-3), directrices  
iii)  

 
 
 
 
 

 

 

 

 

 

 

 

 

 

b)  
i) Replace  

 
 

 
 

ii)  are roots of  

 

are roots of  

 



 are roots of  
 
 
 

 

 

 
 
 

c)    
i)  

 

  
 

 
 

ii)  
 

 

 

iii)  
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Question 13   

  a)      Let        

 and  

 

 

 

 

                                                                                                      

b) 

 

 

 

 

 

 

 

 



 

c) 

   

 

 

 

 

 

 

(i) In the quadrilateral BNPM,  
(Opposite angles in cyclic quadrilateral are supplementary.) 

(ii)  ( angle between the tangent is equal to angle in the alternate segment = 
 

 But  ( angles in the same segment). 
 

But  and  are alternate angle on lines MN and PA.  . 
 
 

 
 

Question 14. 

a) i)  
 

 

 
ii) Let M be the foot of the Perpendicular from P to QR. 

Area of trapezium PQRS=  
 

 
 

Area of PQRS=  

iii) Gradient of PQ=  

Equation of PQ :  
. 

 

iv) d=Perpendicular distance from O to PQ is  

PQ=  
 



 

 

Area of OPQ =

 

b)   

i)  

 

ii)  

 

Now for  , let  then 

 

So  

 

iii)    …,   

 

 

 

 

 
 

Question 15    a) 

i)         
        

                

     

ii) The triangle   is inscribed in a circle. 
Let O be the centre and  its radius.  

 



Let  the complex number corresponding to O. Since  are the complex 
numbers corresponding to  respectively. 
Now    

 
 
 

  (1) 
            (2) 
            (3) 

Add the three equations  

 

 

 

In triangle , applying the cosine rule:  
 

 

. 

iii)  is the complex cube root of unity  
  (*) 

Using (i)  
, but  from (*)    

. 
 
 

 

 
iv) Using (iii) , also , . 

 
 

 

 

 

But . 

 

 

. 



b)   i) Prove by mathematical induction that  

, true for  

, true for  

Assume it is true for , i.e.      Induction Hypothesis 

And prove it true for .  

i.e.   

Using the recurrence relation of   

 

 

 

 

 

 

 

 

Hence by mathematical induction it is true for all  

ii)   

 

 

 

 

Since )  



Question 16 

a)  i)  
 
 
 

 
 

 
ii)  

 

 

 

 

 

 
 
Now 

 
 

 

 

 

 

 

 
b) i) Let  

 

 is increasing function. 
 

 

 

 
 

ii)  

 



 

 

iii)  , so  

 

iv)  

 

 

Using  b)(ii)  

 

v)  

 
 . 

 
 
 
 
 
 

The End. 

 

 

 
 

 

 

 

 

 

 

 


