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Question 14
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 

   
   

 
  

   

1 1

1

1 1

3

2 3

3 2 2 3 3

3 2 2 3 3

3
3 3 3

3 2 3 3

2 2 3 3 2 3

(a) Let 1, LHS 1

RHS ( 1) 1 1 RHS, true.

Assume 1 ( 1) 1 ... 1

RTP 1 ( 1) 1 ... 1

LHS 1 1

1 1

( 1) 1 ... 1

n n n

n n n

n n

n n

n n

n

n x

x x x x

x x x x x x

x x x x x x

x x

x x x

x x x x x x

 



 









 

  

       

      

      

   

   

       3 1

RHS.

Hence, it is true for all 1 by the principle of Induction.

(b) (i) || and 2, ||| , 2

Similarly, ||| , 2

, since and are p

n nx

n

AB BC
AB IH ABC IHC

IH HC

BC
ABC GBF

BF

HC BF

BH FC

DY ZE DYHB ZECF

 





    

   

 

 

 

 
 

 

   

 

2 2

2

2

2

arallelograms,

as opposite sides are parallel.

(ii) 2

2 1

2 2 12
3 2 2

3 2 2 3 2
2

22

(c) (i) 4

4

4
, since 0,

4
(ii) Let

BH BC HC BC DE DE DE

DE

DE DEYZ DE BH DE

BC BC BC BC

q
q

q
x

    


 



  







     

 

 
   


  

   


   

      

  

     

 
     

3

3

2 2 2

3 2 3

2 2 3

2 2 2

4 4 3

3

3 3
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roots , and .
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(iii) If 27 4 0 then 0,

If ( ) has repeated roots then

0, the 3 roots must be distinct.

If ( ) has complex roots then the 2 complex roots must

be conjugates, since all coe
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fficients are real.

Let and .

(2 ) 4

0.

If 0, the 3 roots must be real

and distinct.
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