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INSTRUCTION: Answer Question ONE which is compulsory and any other TWO Questions

QUESTION ONE (COMPULSORY (30 MARKS)
a) Find a basis for the subspace W of R* generated by the set {(1,2, 3,1),(4,1,3,2),(6,5,9,4)}

(4 marks)
b) Let T:R”>- R’defined by T(x,y)=(2y,2x-y)relative to the standard basis

e, =(1,0),e, =(0,1) of R? (4 marks)
c¢) Compute det A where
4 0 00
A=|7 -1 0 O (5 marks)
2 6 30
|5 -8 4 3]
1 2 ) ) . .
e) Let A= 3 a4l Find all the eigen values of A and a basis for each eigen space. (5 marks)
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f) Consider the following basis of R’
{e,=(1.0.0).e, =(0,1,0) ¢, =(0,0,1)}
£i={(L11), £, =(1.1,0), £, = (1,0,0)}

i) For v = (a,b,c) OR?, find [v]e and [V]f (5 marks)
ii) Show that [T] =P~'[T] P where T is defined by T (x,y,z)=(2y+zx-4y,3x)
(7 marks)
QUESTION TWO (20 MARKS)

a) Show that the mapping 7 : R® - R” define by T (x,y,z) =(2x - y,y —5z)is a linear
transformation. (4 marks)
b) Let T(x,y)=(x+4y,~2x+3y) and let {¢, =(1,0),e,=(0.1)} and {f, =(L1), £, =(2.-1)} be
two basis R’
i)  Find the transition matrix P from {e,} to {£,} and the transition matrix Q0 = P™' from { f}
to {e}, (5 marks)

i1) Show that P [T]e P= [T] ; is a diagonal matrix of 7T i.e. T is diagonalizable. (5 marks)

1 2 2 2 .
c.)Llet A= 3 4 ,f(t)=2t =3t+7 and g(t)=t —5¢-2 Find f(A) and g(A). (6 marks)

QUESTION THREE (20 MARKS)
a) Show that T : R? - R?, defined by T (x, y) = (x -2y,2x+ 3y) is one-one and onto.

(5 marks)
3 01
b) Find the characteristics equation for the matrix 7 =0 2 0 (5 marks)
5 0 -1
. . . . . o112
¢) Find the eigen values and eigen vectors associated with the matrix 3 ol (10 marks)
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QUESTION FOUR (20 MARKS)

1 0 0 3 2 2
141 3 3 5 3
Let A be the matrix
6 7 12 0 0 4
51 3 6 75

I B
i)  Use elementary row operations to reduce the matrix A to form {0 O} where [ is 3by

3 identify matrix and O denote the 1by 3 zero matrix. (4 marks)
ii)  Write down a basis for the row space of A (4 marks)

iii)  Verify that the matrix 7 satisfies the characteristics equation and hence find T™' (the

inverse of T ). (6 marks)

iv)  Find a matrix p that diagonalizes the matrix 7 and determine the product P~'TP .
(6 marks)
QUESTION FIVE (20 MARKS)

a) Write down a basis for the image of R’ under T . (2 marks)

b) Consider the polynomial f (x) =2+3x—4x" +2x’. Find the co-ordinates of f (x) with respect
to the basis {1, (1+x), (1+x+ ), (1+x+ 27 +x°)} (5 marks)

¢) Compute det A by Gauss elimination method, where

2 -8 6 8
3 -9 5 10
= (6 marks)
-3 0 1 2
1 -4 0 6

d) A linear transformation 7: R’ - R, defined by T (xl, Xy, x3) = (x3, X tx,x +tx, + x3). Find the

rank, nullity, Kernel and basis of KerT and ImT (7 marks)
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