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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) Show that T:R3 — R2defined by T(x,y,2) = (x+ y+ z)isalinear transformation
(4 marks)
b) Let g={g,,9,.9,} beabasisfor R3and {g, = (11-1),g, = (011)g, = (0,0,1)}. Find the

coordinate vector of V = (4,2,—1) relative to the basis g (5 marks)
c) Determine whether the following two matrices are similar
-2 4 3 2
A= and B = (4 marks)
1 - -2 -2
4 1 5 _
d Let A= 5 3 @) =3t"-12t+1. Find f(A) (5 marks)
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e) Let T be linear mapping on R2defined by T(X, y) = (2x—3y, X+ 2y) Find the matrix of T

in the basis {¢, = (1,0),e, = (0,1)} (5 marks)
5 4 2 1
2 3 1 -2
f) Compute the determinant of A= (7 marks)
-5 -7 -3 9
1 -2 -1 4

QUESTION TWO (20 MARKYS)
a) Let T:R3 - R? be the linear mapping defined by
T(@11) =(1,0) = (2,-1) and T(1,0,0) = (4,3).Find T(X, y, z) the compute T (2,-3,5)
(8 marks)
b) Find the characteristics polynomial, minimal polynomial and the eigenval ues of the matrix

5 2 2
A=-2 1 -2 (12 marks)
2 2 5

QUESTION THREE (20 MARKY)

a) Consider thebasis {f, = (1,2), f, = (2,3 and g, = (1,3), 9, = (2,5)} two basis of R?

I. Find the transition matrix P from {fl}to{gl} and the transition matrix Qfrom

{g;}toff} (12 marks)
ii. Verify that Q=P (1 mark)
jii.  Show that P™[V], =[V], (2 marks)

b) Theset (1t,3t,cos3t)isabasisa avector spaceVof v — v. Let D be the differential

operator on V , that is D(f ) = % . Find the matrix of D in the given basis (5 marks)
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QUESTION FOUR (20 MARKY)

4 0 -7 3 5
0 0 -2 0 0 \
a) Compute the determinant of 7 3 -6 4 -8 (5 marks)
5 0 5 2 =3
0O 0 9 -1 3

b) LetT:R3 — R2be defined by T(x,y,2) = (3x+ 2y -4z x -5y +32)
i. Find the matrix representation of T relative to the following basis of R3and R?

(f, = (112), f, = (110), f, = (L0,0))and (g = (13),€, = (14)) (10 marks)
ii. Verify that for any vector veR*[T1¢[v]; = [T (V)] (5 marks)

QUESTION FIVE (20 MARKYS)

1 1 3
a) Diagnonalize B=|{1 1 -3 (12 marks)
3 -3 -3

b) Show that T:P, - P,defined by T(aO +ax+a,x” =(a, +1)+ a,x+a,x’isnot alinear

transformation (4 marks)
4 -2 3
c) Giventhematrix B={2 -1 0 |compute the minorsand cofactors of the elementsin
1 -3 -5
the first column (4 marks)
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