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la) (5 marks) Solve the following linear system.

2x,+5x, +19x, +8x, =4
3x, +3x, +16x; +6x, =8

X +2x, +8x; +4x, =2 (7 2 8 4(2

1 2 6 494 |2 1 .08 9 2
o 1 3 O Q o 1 3 o0l o
o 3-8 b1t 3R, o 01 -6\2

[Xs = 216x
A “5/27‘6“47:%6'“@
Y1 % 2 -Gyy —8xs I
< 2~ vy -~ 7% - 4674 T2+ 30,
|¥9 2 -2 ~ 16 w4]

1b) (2 marks) Find a particular solution where x, =12

NN |

Xg =1

)/‘;:——4
¥z =72
Y, = 74
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2. (4 marks) For which values of k the system will have

x+y+2z=k
3x+y+7z=3k+4
4x+2y+(k+7)z=5k

a) Exactly one solution, b) No solution, c) Infinitely many solutions

7 4z |k
3 17 |34+¢4 -4,

7 7 z |k 1 4 2\ L

3. (3 marks) Let Aand Bbe (nx n) matrices such that B=1-A and A® = A. Show

that AB=BA=0.

A3 = A(1-A)=A-A=4-A=0
34 = {/:/ —A4)4 = 4 - /4'2L = 4-A =0
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b) Find de 2 4
Find det(CB) y s :( )
= f——/—/( J

Gog |13

c) Find the matrix X such that (X T+2I, )71 =A

Xr7LZIZ:Af/:J > ~3 -5 5
L -2 B 2 ~1

w7 [T 3
: )
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1 0 1 1

5. (4+3 marks) Given A=|2 1 0 |, b=|2], X =
21 -1 1
a) Find adj(A) = [-1 2 o T -1 -1
175 -1 2 -3 0
Tz o <1 1
b) Use adj(A) to solve the system AX =b.
1 0
_ 10 -
JAl = Q,o\;lz = -1
31
3 19
, 7 -1 1
A ‘ — -
A = e adi(A)=[_, 3 -2
o 1 -1
¥ 1
- 1 -1 4
7> = A ! Z) = 1 9
) ‘A 1 1
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6. (4 marks) Evaluate the determinant.

1 0O -1 5 1 0 ;
-4 4 -6 1 >

2 2 3 0 = O o o i
2 0 4 -3 z2 "2 3 o0

-z o 4 -3
17 0 ~1
-7 Y —

2 > = - 1 L

-2 o 4 ~2 4 - e 4}
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7. Let Aand B be (2x2)matrices, where det(A): 2, det(B)zS. Find

a) (2 marks) det((ZA)lez) = ) (24)4[ /ﬁq'/ {

= — I8/I3]
—32 52 /ZA/
j— R—— 2 —_—
2%1A] 23

b) (2 marks) det(2A'1 +7adj(A)) :) ZA—/I £ 74,1/41/

:)(2—}7,2)4'1{:%21 _u

P

/A] z

z

) (3 marks) det(B"A~(28A)) = | & | |47

@BA)"|
=/l 1
/ ;;;/ |28A( 24 = 3-2%Ig LALZ 0] 14
. . [A]°
= w = 3%2%
2>
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8. (4+4 marks) Let i =(1, 2, 3), v=(-1, 2, k), w=(3, 1, 2).

a) For which values of k the vectors © +V and u —V are perpendicular
—_ ~
UtV :/0)7,)3_/.k)

,17:(2,0,}-/&)

I -
(G+v) (4 -V) = (3+k) (3~-k) =0

N3

h=12

b) Find Proj,y (U + W)

am:@,;,;) 2w=(6,2,4)
/O/’OJ _.(ﬂﬁ ‘\”\/Tf) = (731.%\7?] {ZW) o
A “2\;;”2*
_ 46 t32 +5 4
_. /6)2)4>

ctt2t+g?

50 (6,2,4)
56
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9. (3 marks) Let U = (— 1, 2, 3), V= (— 1, 2, 1). Find a unit vector perpendicular to the

vectors u#+2v and v

2\7:/-2]472> ’/M”I'Z?? :{“3/61‘5_)

W =Vr(5+420) = (-1,2/1)%(~3,6,5)
:(4) 2, 0)

—

it veckir  an e chreitronn 2 W

M_?
— = ’ (4}210)
Tw 1l /zo

10. (4 marks) Find the area of the parallelogram determined by the vectors U = (1, -1, 0),
and v=(0, 1, —1)

AFNERE =N (1,00 = V3

—
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11a) (3 marks)) Find the line of intersection of the planes x—y+z=—1 and 2x—y+3z=1.

1 =1 /—1 A
e -1 31 1 )-2ze o 1 7‘ 3}

[ Yy=3~1
X=~1 -4 +Y=-1T13-t=2-z

n

12b) (3 marks) Find the parametric equations of the line passing through the point A(2, 1, 1)

and parallel to the line of intersection of the planes x—y+z=—-1 and 2x—y+3z =1 in part a)

V=(-2,-1,1)
4(27474)

y /2—21‘)/4‘7/%{')
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x=1+1¢ x=2-s
y=t and {y=I1+s

12. (4 marks) Find the equation of the plane containing the lines
z=1—-t z=s§

2 150,-4) x(~1,4,4) = (2)092)

n
f=(1,0,1) (%=2)

p: 2(%-1)+42(2-1)=0 or Zxizz-4=0 ...

x=1-2¢
y=2-t

13. (4 marks) Find the intersection of the plane 2x+ y+2z =11 and the line
z=3+43¢

where t is a real number.

2(1-2t )+ (2-¢) +2(3+3t) =71

~4t -t 6t 42 +216 =11
t=1
Jpfersetion pont /O("f; 7 é)
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14. (3+3 marks) Given ﬁ-(ﬁx vT/)=5. Find

a) w- (20 x3ii) = Wi W, Wy U, ue g
2 2o 2 | T 0|, ve Vg
3(4, SUL 5(4{3 W, W’L WS

=-~6'5=-30

b) (Fxi)-(i-V) = o

15. (4 marks) Find the equation of the plane containing the points A(2, 0, —1), B(O, 1, 2)
and perpendicular to the plane 2x+ y+z=1.

n = 46%{2) 1) =(-2,1,3)x(2, 1, 4):/_2)(%_%)

= 4/21(7)’7)

o

pr 2 (r-2)+879 “d(ets) =0 or
~27+£j~—4z = 0
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x=1+1
16. (4 marks) Find the distance between the point A(2, 1, 1) and the line { y=2-3¢

5/7)2)7) (7=0)
Clz,-1,3) [(€t=7)

B x sl B4 =(1,-1,0)

514’>/é? :(“Z)’Z )«-2)

ol = /3.2% _ z@tz/?
V74 z z
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17. (8 marks) Maximize the profit function P =15x, +50x, —45x, subject to

!x, +2x, —x; <3

x +x,—x, <1 where x; 20, x, 20,x, 20

2x, —=2x, —x; <2

X1 =0

— — Joo~45=55
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18. (7 marks) Minimize the cost function C =12x, +40x, +30x; subject to
! X, +2x, +2x, 22

—X, =X, —3x; =2-1 where x; 20, x, 20,x, 20

—X +2x, +x; 22
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