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1. [(443) marks [Let A = | ¢
0

Last Name (Print):

(a) Find elementary matrices £, F and G such that EFGA = I;.

(b) Express A as a product of elementary matrices.
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2. (3 + 3) marks | Let A and B be 5 matrices with det 4 = —1 and det B = 2. Compute the following:

(Make sure to show your work and quote any results that you use)

(a) det(—(AZBT)~1)

=) det (67)")

[W—

-
det (A°D')
-
T det(£) det(7)
[ R B
(det()° det® —  ()x2 7 2

(b) det(((B~1AB)?910)T)

— O(@/t ((B-:A B)ZOIO)

= ( det ( B A B)) o
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3. (a) [(4) marks| Show that W} = {(a.b.c) € R® | a +b = — b} is a subspace of R3.
Proof - (1D Niga, by, a) €W, 1xa, 1, o)< W
&5}\0\,‘) (a'/b’/cﬁl) + (az/ bz/ Cz) 6\’\([ ,
‘AS (@\/ b)/ C)) € W‘ p (az/ 193/ Cz) S \f\)f y
Gitby=¢,-by  and a,+b. = ¢ b
0, (@a,) + Cbi+by) =(Cit Co )= (bi+b:)
30, (al'*az/ bitb: ) €W e, Ut U e W,
@) VuU=@,b.c) €W, V4eR  we need fo shew £yel

Jice wewW, a+b=c_b . SO La+tb=gc-fb
3O, (£a, #b, £c) €W i€, fue W .

(b) [(5) marks] Show that Wy = {(a,b,c) € R* | (sina)b = cb} is not a subspace of R3.

we need 1

I
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1. {(8) marks] For which real values of A do the following vectors form linearly dependent set in R%?

11 1 1,
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0 0 4
5 [(b+ 5)marks JLet A=1{ 1 0 o |-
0 1 -3

(a) Solve the equation det{\3 — 4} = 0.

A0 -4
. e =0
O — A+3

Exrmcia/\a a@mg st yow , wWe (jef
N (A+43) +(4) =0
e, (A=) (A+2) =¢
SO, A=t or A=-2

(b) Compute det(AA~! — I3}. ( Your an should be an expressi volving the variable \ )

As  AWA- Iz) = KI A
4 (AOR-B) = 4t (31,0
det (A) - det (VA=) = det(2T—4)
Bj (a) ef(ﬂ ~A4) = (,\-—z)(A+2)2 and
dec(u) = |1 0 7 g (Fpondiy alony 56 rew)
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6. [ (5 + 2+ 3) marks) | Let A =(2,2.0), B =(—1,0,2) and C = (0,4, 3) be points in R3.
(a) Find the area of the triangle having vertices A, B and C.

—> —>
AB=(3,-2,2) AC=(=2.2, 3)
= > i3
AR x Ac = j K .

3 -2 2 M <“‘O/ 5) *-lO)

£ 2 3

th\e areq Gf H\e %r{mj’e ABC ?S
/

S:: —':;: HAE < Ac | ::ZL /ﬁ[o)z+52+(—-lo)l

5
- R

{b) Find the length of the side AB.

E’g) @), KE: (-3, -2.2) SO
IAB1 = feracey 120 =17

(c) Use the results of parts (a) and (b) above to find the length of the altitude h, from vertex C' to the side

AB of the triangle having vertices 4, B and C.

S = JZ IAR I R,

~-The end-



