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ANSWER ALL THE QUESTIONS

QUESTION 1

(a) (i) Find the solution set of the followng linear equation

Te—5y=3 (2)
(ii) Reduce the following matrix to row-echelon form
1 3
5 7] ®
(b) Show that if A 15 an m x n matnx and A(BA) 1s defined, then B 1s an n x mn matnx (5)

(c) Show that the following matrices are inverses of each other

[?g]and[_f _2] (5)
(d) Let
a-[r12] Bz[ ? _‘i]
-1 0
(i) Check as to whether or not AB and BA are defined (explain fully) {4)
(ii) If defined, what will their sizes be? (2)
(i11) Compute AB and BA if defined 4)

(25]
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QUESTION 2
{1) Compute det(A), where A 1s given by
_la+l a
A= [ a a-1 ] @)
(ii) Let A, B,C be n x n matnces such that det(A) = —1,det(B) = 2 and det(C) =3 Then evaluate
det(B2C~'AB-1CT) (5)
Given that
1 a b
A=| -a 1 ¢
b —c 1
then find det(A) {5)

(i) If B s a square matrix such that B” = 0 where 0 1s a zero matnx, then show that B 1s not nvertible  (2)

(ii) Find det(C}f C? = I, where I 1s an 1dentity matrx (2)

Solve by Cramer’s rule

3e+4y = 9
{ -y = -1 ®)
[25]
QUESTION 3
Consider the vectors u = (1,0,2) and v = (1,1,0)
(i) Determne the orthogonal projection proj,v 4)
(ii) Calculate the area of the parallelogram bounded by v and u (6)
(iii) Determine the perimeter of the parallelogram bounded by u and u (5)
Find an equation of the plane containing the point (1, 1,1} and perpendicular to the line passing through
the pomnts (2,1,1) and (1,1,0) (6)
Determine whether the pont (0, —4,6) hies on the plane whose parametnc equations are z =2 -,y =
2-3t,2=4+4t {4)
[25]
QUESTION 4
Use De Motvre’s theorem to express sin 3¢ 1n terms of powers of sm@ and cos @ (10)
Determine the cube roots of 8 i polar form (10)
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(c) Let a and b be real numbers such that (a — b)? = 4

(1) Prove that a®? — b2 =0

{ii} Venfy that ab=2
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