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QUESTION 1

{a) Describe the properties of a matrix m reduced row-echelon form (4)

(b) Solve the following system using Gauss ehmination

T—2y+3z =9
—z+3y =4
22—-Hy+82 =17

(c) Let
JRE: o}
0 3
and find A® (5)

{(d) Given
I -1 0
B= i 0 -1
—6 2 3

Using row operations, find B~! and venfy that BB~} = B~1B = I3, where I3 is the 3 x 3 1dentity
matrx (10)

{25]
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QUESTION 2
(a) Given
3 2 -1
A=11 6 3
2 -4
find ady (A) (5)
(b} Let k= -2
-1 3
B=|3 21
1 45
find det (B) and det (kB) and compare them (7}
(c) Let
210 1 -1 3
C=1340 D=7 12
00 2 5 01
and show that det (C'D) = det (C) det (D) {8)
{(d} Given the following system of equations
—24+2y—-3z =1
2z +z =0
Jz — 4y + 4z =2
apply Cramer’s 1ule to ind z {5)
|
[25]
QUESTION 3
(a) Consider the vectors u= (1,0,4) and v= (1,1,0)
(1) Determine the orthogonal projection prog,v (4)
(1) Calculate the aiea of the parallelogram bounded by v and % (6)
(1) Determine the permmeter of the parallelogram bounded by v and u (3)

{b) Find an equation of the plane containing the pomnt (0,1,1) and perpendicular to the line passing
through the pomnts (2,1,0) and (1, -1,0) (6)
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(c) Determne whether the point (—2, 10, 8) lies on the plane whose parametric equations are

r=2-ty=2-3t,z=4+¢ {4)
[25]

QUESTION 4
(a) Use De Morvre’s theorem to express sin48 in terms of powers of sin @ and cosé (10)
(b) Determine the cube roots of —8 1n polar form (10)

(c) Let @ and b be real numbers such that {a — 2b)* = 8 where @ £ 0 and b # 0

(1) Prove that a® = 8 + 3ab? (2)
(n) Verify that 5 = 342 (3}
[25]
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