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TIME:  2 HOURS
INSTRUCTIONS:  
 Answer Question ONE and Any Other TWO Questions.
Question One (30 Marks)
a)
Use a counter – example to show that V is not a vector space over R with respect to each 
of the following operations of addition and scalar multiplication in V, where V is such 
that 
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i. (a,b)+(c,d)=(a+c,b+d), and k(a,b)=(ka,b)
ii. (a,b)+(c,d)=(a,b), and k(a,b)=(ka,kb)





[8 marks]

b)
i.
Define an operator 
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 by T(x,y,z)=(2x,-y,z). Determine whether T is a 


linear operator.
[3 marks]


ii.
Find a formula for the map 
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, whose image is generated by the set 
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[4 marks]

c)
Find a formula for the inverse operator T-1 of 
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such that T(x,y)=(-2x,3x+y)
[5 marks]

d)
i.
Define the Hernel, ker F of a mapping 
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 from a vector space V into a 


vector space U; hence.

ii.
Determine whether 
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ker T, where 
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[4 marks]
e)
Computer the matrix of an operator T in the basis 
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is such that T(x,y)=(4x+2y,x+y).
[6 marks]
Question Two (20 Marks)
a)
Let V be the vector space of polynomials in t over R, of degree 
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[image: image13.wmf]V

V

D

®

:

be 
the differential operator, defined by
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Compute the matrix of D in the basis {1,t,t2,t3t4}, hence.
[10 marks]

b)
Define a linear mapping T on R3 by 


T(x,y,z)=(x+2y-z, y+z, x+y-2z).


Find:

i. A basis, and the dimension of the image U, of T.


ii. A basis and the dimension of the kernel W of T.
[10 marks]

Question Three (20 Marks)
a)
i.
Define the meaning of a linear mapping 
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from a vector space V into a 


vector space U to be non-singular.
[2 marks]


ii.
Show that a linear mapping 
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 from a vector space V into a vector space 

U is an isomorphism if f it is non-singular.
[8 marks]

b)
Determine whether the matrix 
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is a zero of the polynomial, p(x)=x3+2x2-4x+3.
[6 marks]
c)
Find the Eigen-values of the matrix 
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[4 marks]
Question Four (20 Marks)
a)
i.
State the Cayley-Hamilton theorem.


ii.
Verify the Cayley-Hamilton theorem for the matrix.




[image: image19.wmf]÷

÷

ø

ö

ç

ç

è

æ

-

-

=

17

20

12

14

A


[10 marks]

b)
Let the matrix A be defined as 
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Find:

i. Det (A)

ii. Adj (A)

iii. A-1


[10 marks]
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