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INSTRUCTIONS: Answer question ONE and any other TWO questions
QUESTION ONE a
a) Let M, be the vector space of n X n matrices. Determine whether T: M,,,, = MW,
defined by T(A) = det(A) is a linear transformation (4 marks)
[ = J‘::"WW\’M*N R ﬂ&-_.me-‘_ﬁw e M%‘Uﬁ' %c‘ M‘
b) Let T:V — W be a linear mapping with dimV = n and dim W = m. Show that
(i) Ifker T = 0 then T is one-to-one B (8 marks)
(i1) T is onto if rank(7T) = m. ) (2 marks)
c) Ineach part, use the given information to find the rank of the linear transformation T
e 1) T:R7 - Mj, has nullity 2 (1 mark)
ii) T: P3 > R has nullity 1 (1 mark)
i)  The null space of T: Py — Py is Ps . (2 marks)

P e

d) Let f R*—R® be defined by f(z, , z) = (2x-38y,y- 82,z + 4y) and let
{(1,1,2), (0, 1, 1), (-1, 0, 1)} be a basis for R*. Find matrix A of fand a matrix B which is

SImllar to 4. (5 marks)
ko 400 1 0 .
noom 333 -10 N
e) Calculate|1 2 4 2 3 (5 marks)
9 4 6 2 3
2 2 4 2 3
f) Find a 3 X 3 matrix B that has the eigenvalues 1, -1, and 0, and for which
1 1 1
(- 1) (1) ) ( 1 | are their corresponding eigenvectors - (7 marks)
1 0 0
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QUESTION Twgo "

2 0 00
a) Let A = 1 1 0 0
0 0 20
0 -1 0 3

l Calculate the eigenvalues and the bases of the Eigenspaces of A (7 marks)
. Calculate the eigenvalues and the bases of the Eigenspaces of A* (8 jmarks)

iii.  Find a matrix P that diagonalizes 4 and a matrix D such that D = P~1Ap
: o (2 marks)
v.  Calculate the minimal polynomial of 4 (# marks)
- A—-4 0 ¢ '
b) IfB = 8 A 2 ] , find all values of A for which det B = 0 (4 marks)
3 -1 S ' ;

QUESTION THREE

a) .Let T:P; = P, be the mapping defined by T(a, + a,x + a;x? + a3x3) = Say + asx?
i) Find a basis for the kernel of T (2 marks)
ii) Find a basis for the range of T (2 marks)

WL TNET TGne - o ome - - = - —

b) IfT:V = W is alinear transformation, show that the kernel of T is a subspace of ¥

-— e e

(8 marks)

c) LetA=[% ] show that
i) Show that A4 is diagonalizable if (a — d)? + 4bc > 0 (8 marks)
ii)  Show that 4 is not diagonalizable if (@ — d)? + 4bc < 0 (# marks)

d) Consider the basis S = {v,, v,} for R?, where vy = (-2, 1) and vy = (1, 8), and let X
T:R? — R3 be the linear transformation such that T(v;) = (=1, 2, 0) and

TNv;) = (0,-8, 5). Find a formula for T(x,, X;) and use the formula to find T(2, =3)
(5 marks)

{8 smarks)— _

S -
[

1 311
1{and C={1 171]aresimilar..
1 3 11

et i o

1
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- QUESTION FOUR

a) It can be proved that if a squ Im
quare atrix Mi r fc
| 1s partitioned into block triangular form as

w=[g glew=[g gl
o Bl in which 4 and B are squar
det(M) = det(A) det(B). quare matrices, then

Use this result to compute the determinant of the matrix

| 2 0 8 6 =9
2 5 0 4 7 5
é e -1 3° 21 6 9 -2
o 0 O 3 0 0
0 0 0 2 1 ) 0
| 0o 0 o0)|-3 8 -4
3
cos@ sihf O (8 marks)
b) Show that the matrix A = |— sis* 6—cos 6 0\ is invertible for all values of 8; then find
o 0 1
R A ' (7 marks)
‘ X -1 7 -1 b1 1
c) LetB=|0 1 0landP=1|0 0 1
' ’ Lo 15 - 1 0 5
) Confirm that P diagonalizes B (6 marks)
ii) Determine the eigenvalues of B (1 mark)

L i) Compute B! I # : , (3 marks)



