F.6 Pure Mathematics Quiz
(Matrices, system of linear equations, inequalities)
Time allowed: 75 minutes

Total score: 41
1.
Let  M  be the set of all  3(3  matrices. Let  I ( M  be the identity matrix.


(a)
Let  A ( M  such that  A 3 = 0 . Simplify  (I + A)(I ( A + A 2) .


(b)
Let  P ( M  such that  detP = 1  and  I + PAP (1 = 2P .



By (a) or otherwise, evaluate  det(I ( A + A2) .
(6 marks)

2.
By using A.M. ( G.M., show that 
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 for any positive integer n > 1.

[Hint: 
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(5 marks)
3.
(a)
(i)
Solve the equation










(ii)
Let 

 be the roots of (*).




Find two non-zero vectors 

 such that
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, where i = 1, 2.
(5 marks)


(b)
For any x, y 

, 

, show that 

.
(2 marks)


(c)
Suppose 

.



For any x, y 

, show that there exist unique 

 such that




(4 marks)
(d)
Let 

. 

 has two roots 

.



There are 2 non-zero vectors 

 such that 

 and





.



Define 

. Prove that 

.




(4 marks)
4.
Consider
(E) 
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(a)
(i)
By Guassian elimination, show that  (E)  is equivalent to the following system:
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(ii)
Find corresponding value(s) of  p  and  q  for the following cases:  





(1)
(E)  has unique solution;





(2)
(E)  has distinct solutions.
(6 marks)


(b)
For  p = (2  and  q = 2 , solve  
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(4 marks)


(c)
Consider  (F) 
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Given  q = 1 , p ( (1  and  (E)  and  (F)  have a common solution.




(i)
Is the solution to  (F)  unique? Explain briefly.




(ii)
Evaluate  p .











(5 marks)
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