Form 5: Chapter 2
Matrices
Fully-worked Solutions

UPSKILL21 |

[15 10 5
1 The matrixis |12 11 2].
|10 13 3

2 The matrix is > 3}.

_2 4
3
Number
Numbey of Order
of rows
columns
(@ 1 3 1x3
(b) 3 2 3x2
() 2 2 2x2
(d) 3 3 3x3

4 (a) Column matrix
(b) Row matrix
(c) Square matrix
(d) Rectangular matrix

5
din | Q2 | 9 | dp
7 5 2 -1
3 -5 4 0
12 10 9 11
2 -4 -2 -6
6 e= b_|_2 =-8
f=by3=7
g=a4=-3
h= a31 =6
7 (a) Same

(b) Not the same

8(3) -2 4h-1] [-2 15
k-5 -7 | [-11 -7
4h-1=15

4h =16
h=4

3k -5=-11
3k =6
k=-2
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9-h -5 10 -5

(b)| 8

2k-1 -6 |3k+2 -6
9-h=10
h=-1

2k -1=3K +2
k=-3

© [h+3k -6 h-17]=[-3 —
h+3k=-3 ... (1)

h-17 =2k
h-2k=17 ... (2)

(1) (2) : 5k =—20
k=-4

From (1) :

h+3(-4)=-3
h=12-3
h=9

-1 -1
(d) | 13-k |=|8h
ah-3k| |17
13-k =8h
k=13-8h ... (1)

4h-3k =17 ... (2)

Substitute (1) into (2) :
4h-3(13-8h) =17
4h -39+ 24h =17
28h =56
h=2

From (1) :

k=13-8(2)=-3
9 (a) 3 2a+b| |3 8

2a-b 1 | |2c 2b-a

2a+b=8
b=8-2a ... (1)

—a+2b=1...(2)

Substitute (1) into (2) :
—a+2(8-2a)=1
-a+16-4a=1
—5a=-15
a=3
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From (1) :
b=8-2(3) ... (1)
b=2

2a-b=2c

2(3)—2=2c
2c=4
c=2

abc
(b) {a—Zb - T}:[ﬁ

a—-2b=6
a=2b+6 ... (1)

b-a -2]

b-a=-5...(2)
Substitute (1) into (2) :
b-(2b+6)=-5
—b-6=-5
b=-6+5
b=-1

From (1) :
a=2(-1)+6=4

abc
e
@EDE) _
4
—4c=-8
c=2

-2

UPSKILL22 |

1() Yes (b) No

-2 4 -8 -10| |-10 -6
2 (a) + =

-5 -5| |-3 7 2 2

-2 3 6 -10 4 7

()| 7 -8|+|-16 5 |=| -9 -3
-12 6 -14 4 -26 10

1 -2 3] [-5 9 -7
@l T 5T 5]
-1 5 -3] |8 -6 4

-11 10]

[
-9 11 -7

-9 12 2] [11 -2 -3
()| 6 -4 7|-]-12 -5 1
-1 -13 8] | 5 -4 -2

2
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-20 14 5
=18 1 6
-6 -9 10

4@ m —Eﬂ - m

(b) [-4c —9d]+[9c —2d]=[5c —11d]

e 2f -2 —f| |5 3f
© [—4f 7e}{—5f 7e}{f 0}

(d) [og -3h —4i]-[-2g 3h -5i]

=[i1g -6h i]
-2 6 0
3 5| |-4 2
5 (a) + - =
8 -7] -3
-12| | 11| | 13| |-14
-2 57 [7 9] [12 8
(o) | 3 -4|-|-2 2]+[18 11
3 6|3 1] |-9 10
3 4]
=/23 5
-9 15|

6 (a) [-3x 3y]+[2x -7y]-[5x 9y]
=[-6x -13y]

[p| [-2p] [ 6p ] [9p

(b) | 4q|-|-5q|+|-10q |=| —q
_2r Tr —A4r _—9r
© [3a 5b] [2a —2b] [6a 3b
|-6c -d]| |4c -7d] |5c -&d
3 -ba 4b
“|-15 14d
7(a) X 5 +—3 —4:7 1
3 -9 6 y 9 -4
Xx—3=7
x=10
y-9=-4
y=5
7 2 -4 12 6
o s 3%
-8 y| |6 3 -14 7
7—-x=12
X=-5
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y-3=7
y=10

ofs I 5

-7 3 y 5 -2x 8
l+x=y=x-y=-1...(1)
—T+y=-2x=2x+y-7 ... (2)

1)+ (2): 3x=6=>x=2
From(1): 2-y=-1=y=3
x =8| |3y 5| [11 -13
O[5 s % S
x| |-9 y| |14 9
x—3y=11
x=3y+11 ... (1)

x-y=9 ... (2)
Substitute (1) into (2) :
3By +11)-y=9
9y +33-y=9
8y=-24
y=-3

From (1) : x=3(-3)+11
X=2

8 (a) 1 {—15 —35} _ {—3 —7}
5/ 20 25 4 5
-14 28
(b) Z1-35 42 -
-63 56

=|-5 6 -7
3 -9 8

o3 3]

4

() |-6 -30
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g 5| 35 8 -6
Kot
3
—24 -20
- 1] 2
®) 13175 15
-1 -5
k=l
5
-2 -3 -2
11() 3 0 |-2-2|+5 1
-4 -5 3
(6] [-67] [-10
= 0 || -4]|+ 5
|-12] [-10| | 15
F10
=l 9
| 13 |

-14 1671 1[ 18 -27
(b )_ _8|"9|-36 45
-1 4 2 -3
= +
3 -2/ |-4 5
(11
-1 3
1[12 -24] 1[3 97 2[10 -15
(©) = += -=
6|-18 30| 3|12 -15| 5[20 -25
[2 4] Jr 3] [+ -6
|-3 5| |4 -5| |8 -10
[-1 5
-7 10
1 2 3 3 21

(204 3 2|+4-1 3 4
-2 -1 -3 2 31

5 2 1
-3-1 -2 -3
0 2 3

2 4 6 12 8 4
=8 6 4 |+/-4 12 16
-4 -2 -6 8 12 4

15 6 3
~|-3 -6 -9
0 6 9

3
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-1 6 7
=7 24 29
4 4 -11

{Zx} {x} l|:20X}
12 (a) 4 +3 -=
y 3y| 5|-60y
[8Xj [3x] ( 4x ]
= =+ —
4y 9y -12y
_ X
_{ZSy}
(b) 5[3m 2n]-4[2m 3n]+%[—16 24n]

=[15m 10n]-[8m 12n]+[-4m 6n]
=[3m 4n]

©) 1|-3a 6b 1| -8a 12b
3| 9¢ 15d -16¢c 20d

"4
1| 6a -18

_8{24(: 300&

[-a 2b| [-2a 3b] [a -3b
Tl 5d}{—4c 5d}{4c —Sd}
[-4a 8b

| -5c 15d}

13@)-3 " _}4{5 ‘2}:5[‘5 ‘1}
2 k| 2«72 -3

—9h 3 . 20 -8] [-25 -5
-6 -3k| |16 8k| | 10 -15

—9h+20=-25

—9h=-45
h=5

-3k +8k =-15

5k =-15

k=-3

3 2] [3 2] [3 2
(b) 2{2 3h}3{7 4}:5{5 6}

6 4k . 9 6] [15 10
4 6h| |21 12| |25 30
4k +6=10

k=1

6h+12=30
6h=18
h=3

h 6] 1[-12 21] [-2 5
© 3{—4 10}5{ k 15}:5{—1 7}
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4

3h 18
+
-12 30

{14 7}{—10 25}
57
3 5 35

3h—-4=-10
3h=-6
h=-2
12485
3
L
3
k=21
h 4 k 4 3 20
(d) 3 +2 -
-5 -k -2 3h -19 48

3h 12+2k 8] [3 20
-15 —3k| |-4 6h| |-19 48
3h+2k=3 ... (1)

-3k +6h=48
—k+2h=16 ... (2)

3h+2k=3 ... (1)

(+) 4h—2k=32 ...(2) x 2
T 7h=35
h=5

From (1) :
3(5)+2k =3

2k =-12
k=-6

2[-6 9] [4 1] [8 3
©) E[h k} {k h}{zo 13}

4 6|12 -3 [8 3
Zh 2k|a a2
"3 3k 3 0 13

Eh+3k:20
3

2h+9k =60 ... (1)
2y +3n-13

3

2k+9h=39 ... (2)

(1) x9: 2h+9k=60 ... (3)
(2) x 2: 9h+2k=39 ... (4)

18n+81k =540 ... (3) x 9
(-) 18h+4k=78 ...(4) x 2

77k =462
k=6

From (1) : 2h+9(6)=60

2h=6
h=3
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14 kQ+R=P
lk 2k [p 4} [6 10}
3 + =
% 5| L5 2] |14 7
2k+4=10

2k =6
k=3

5k +2q=7
53)+2q=7
20=-8

15aav-|° 2= ° |y
7 -1| |14 -20
9 5 5 2
7Y = +
It
14 7
7Y =
o
114 7
T 7021 -21
2 1
Y =
;)

8 7 4 -9
m){s —14_3Y:{1 5}+Y

(8 7 -4 -9
4y = -
5 -15] [1 5
(12 16
4y =
|4 -20
(3 4
Y =
;5

1 -1 1 1
0! ar-ad?

3
(2 -2 3 -3

5Y = +
116 6} {6 9}
[5 -5

BY =
110 15}
o

Y =
_2 3}
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-7 5 2
16(a)[3 6 9} -4 -7
9 0
2x3 3x2

L

Can be multiplied

o5 515 ]
tr

Can be multiplied

© [ 4 [_26 7 ‘1}

5 6

le TXS

Can be multiplied

(d){?f Z 7

}[2 -3 4]

Cannot be multiplied

3
17@ QL -4 2] 5
-8

1x3  3x1

Order = 1x1

5

) | 2 |[-1 -3 4]
-3
3x1  1x3

Order = 3x3

0 4

@553
-2 -3

2x3 3x2
Order = 2x2
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4 11
=|-10 13
-4 -2

1 -5
@R -2 5]{4 6]

-3 4
=[1+8-15 -5-12+20]
=[-6 3]

19 [x 5] “ 2}_[_7 10]

[4x-5x 10] = [-7 10]
[-x 10] = [-7 10]
—X==7
Xx=7
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6

20 [y 4] E _yJ = [-12 20]

y? +4=20
y? =16
y =14

21 [z 5] LZZ 2}:[12 10]

[2z-5z 10] = [12 10]

-3z=12
z=-4
31
22 [p 3 =[-18 23
b 3l| o= =
—3p+6=-18
-3p=-24
p=8
p+39=23
8+3q=23
39=15
q=5
p-q=8-5=3
2 0
23 [3k 4] =12 20]
-2k 5
—2k=12
k=-6

24 [71 x 3x] _X% = [30]

3
ﬁx—x—x}:bd
5x=30
X=6

25() PI +Q
=P+Q

Lol
57

(b) P-1Q
=P-Q

L SHS 3
-5 11
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26 (a) IAB

=AB
(5 2 471 6 =2
=6 -3 -7(|5 7 -3
-1 8 3][-7 4 9

[-13 60 20
=| 40 -13 -66
|18 62 5
(b) (A+B)I 12
=A+B-I
(6 8 27 [1 00

=11 4 -10| -|0 1 ©
-8 12 12| |0 0 1
(5 8 2]
=11 3 -10
-8 12 11|

27 (a) BA=

o 3

Hence, B is the inverse matrix of A.
4 5 -3 -5
b) QP =
wee=|" 517 7]
[-2 o
1o -2
Hence, Q is not the inverse matrix of P.
-3 -2 -3 -2
28 (a) R =—1 =
9-8/-4 -3| |-4 -3

4 1 [3 -5]_[3 5
(b)slzm{_z 3}_{2 —3}

_1_1 3 4 _ E -2
w003 |3

4 1[4 2
(b)leﬂ—s —3}

wlow]|N
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. 1 2
(d) s—lzi“ ﬂ{l _4
—21- 2 2
41
Lo1[4 1] g on
N HETRETI
© 11{—3 2} 3 2
11 11
(31
,1_1 3 2 __Z E
s MR
2 2

30 l{m n}{S -1 :[1 o}
h{9 3]-9 4] |01
é

A:l_l"' 1
3|9 3

~h=3,m=4,n=1

31 (a) 4k-24=0

k=6
(b) —3k-12=0
-3k =12
k=—4
(c) 6+k=0
k=6

(d) —20+10k =0
10k =20
k=2

2@, 3Gl

(b) 7h—2k=24
3h—-4k =26

7 -21{|h |24

i
(c) 2x-3y=-11

4x+y=6

B
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. ST
5 2l
IR MEH
==

o st 3

b e
M A1 k 2@1 2°
_ 1

:L{‘SO} ~h=4k=-3

_ 12 37 9x+6y=21=3x+2y=7
8x+6y=20=4x+3y=10

& M
LA 3
1

8
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Hence, the price of a bottle of 500 ml 2 1 1Mx 4
mineral water and the price of a 1 000 ml 5 3 —2||y =
mineral water are RM1 and RM2
respectively. X|_ 1|2 -1 4
y| -7/-3 2]|-1
38 6x+7y=138 1[ -7
8x+9y =182 7| 14
1
{6 7Mx}_{138} =M
8 9|ly| |182 x=ly=2
X|_ 119 -7)138 Answer: B
y| -2|-8 6 ||182
1|-32
=512 | Structured Questions |
:{166} 1 m 1_1 12 -15) | 5 6
-4 3/ 39 n | |-7 -3
.. x=16,y=6
: . m-4=5
Hence, the price of 1 kg of garlic and 1 kg of
onions are RM16 and RM6 respectively.
3—-=n=-2
| Summative Practice 2 |
-Zn=-5
| Multiple-Choice Questions | 1

[SEHAHE]
) 24, 345 e o)

—6+m -2

2p-9=-3
p=3
5n=35
n=7 4+9=q
=13
—6+m=-2 a
m=4
Answer: A 3 8 41 |3 -8 :40 1
5 6| |-3 -2 2 q
, [4 2] _[a 2 6+2=4q
5 —6| |5 2b 4q=8
a=4,b=-3 q=2
a-b=4-(-3)=7 ~
Answer: D 4 2 4 _p= 3 5
3 2 2 -4
1 3 5 (-2 4] [-3 5
3118 5= P= -
2 6 10 _3 2 2 -4
Answer: C b 1 -1
] 11 6
4 Determinant = 1(4)-2(3)=-2
Answer: A s g

5 3 -2 1]-4 1
-3 6
=[1 1]

9
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5x=15
x=3

7 The inverse matrix of {_21 _34}
12 -4
- E{—l 3]
1 -2
= 1 3
{E 51
But it is given that the inverse matrix
1 -2
R}
By comparison, az—% and bzg.
3 4] x| |2
R MR
X| 112 412
W FNH
_1[ 4-16
_ELZHZ}

C1[-12
2] 10

x=-6,y=5

8 (a) Determinant =0

—-6+3h=0
3h=6
h=2
1 -3
b) A=
(6) L _6}
-6 3
B-atl-1
9]-5 1
21
| 3 3
51
9 9
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8 (a) Determinant =0
—-6+3h=0
3h=6
h=2

ofs 2l

(i) B:Alzl[‘s 3}

W T
)

9(a) Q=P
13 2
Q:1_5[—6 1}

P 3 h
But it is given that Q:l{ }
m| -6 k

By comparison,
m=15,h=2,k=1

Sx==-2,y=1
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10 (a) i{h k} is the inverse matrix of
m|3 4

23

But it is given that the inverse matrix is

1[4 2
20+6L3 5]
By comparison,
m=26,h=4,k=2.

o[z 200
sl 4[5

_1[104
T 26| -26

1 [-5 4] 1[5 4
1@ P:—10+12{—3 2}25{—3 2}
2 -4 14
ofs 55
1[5 4][14
7{—3 2}[19}

.
Y]

.

Y]

x| 1 6
y|" 2 { 4}
.

Y]

\x

Sx=3,y=-2

12 (a) Inverse matrix

1 [9 3
© _18+15/-5 2

_11]-9 3

- —_3{—5 2}

But it is given that the inverse matrix
_ 1|9 3

N E{n 2}'

By comparison,

m=-3, n=-5
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S x=8,y=3

4n-6|6 n
But it is given that the inverse matrix

_ 114 m

- 5{6 n}

By comparison,

= m=14n-6=2=>n=2

oft 3

13 (a) Inverse matrix = LF 1}

X=-7,y=-6
L 1[-8 3] |4 3
e _ELG 2}_[—3 %]
2 -3
(6) {6 _8}

x=15y=3
15 (a) P—l_iﬁ 4}, h=-L k=4
-2|-1 2 2
2 -41[x] [5
ol 5
[x] 1[-3 4][5
e
[x] 1[-3
_y_:—_ZL}
[x] 1.5
y - {—0.5}
- X=15, 3_/:—0.5
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16 6x+3y=84 18 4x+2y=22=2x+y=11 ... (1)
2x+y=28 ... (1) 3x+2y=18 ... (2)

7x+4y=108 ... (2 . . 2 1].
y @) The inverse matrix of L 2} is

el SR
o 54
gy G
H 2 b

Sx=4,y=3
:{ 4 } Hence, the prices of a red tilapia fish and a
20 black tilapia fish are RM4 and RM3
S X=4,y=20 respectively.
Hence, the prices of a pineapple and a
watermelon are RM4 and RM20 respectively. | SPM SPOT |
17 5x+6y=16 ... (1
rerres @) Lifon o) A ]
3|9 _12] 2|-8 h -1 -3
. i 5 6] . k
The inverse matrix of {2 J is h 4, 5 2 -3 1
R 5 4| |4 MLt -3
—-71-2 5|’ 2

Equating the a,, elements,

Bl

x| 1[1 =6][16 2=4_3
y| -7|-2 5|5 h=>
_1]-14 Equating the a;; elements,
-7 -7 h k
—+—=-3
{2} 2 2
1 34_5 =-3
x=2,y=1 2 2
Hence, the price of a 2B pencil and a ruler k =—4
are RM2.00 and RM1.00 respectively. i o

Hence, h+k =2+(-8)=-6
Answer: A

12
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e s
o

Equating the a;; elements,
3s=6
s=2
Equating the a,, elements,
—-2r=8
r=-4

Hence, s—r=2—-(-4)=6
Answer: D

3@ MLAE) Tﬂ :B ﬂ

[ Let the matrix be A. ]

M=ATl
1 11 -3
M=— -
4(1)-3(10)| -10 4
y_ L[ -3
141-10 4
80
b) 8X+6Yy=——x6500
(b) y 100

8x+6y=5 200
4x+3y=2600 ... (1)

10x+11y :EXS 000
100
10x+11y =7 200 ... (2)

4 37[x] [2600
Lo 11}M{7 200}
x] 1[11 -3][2600
M_ﬂ{—lo 4}[7 200}
_ 1 [ 11(2600)—3(7 200)
B ﬁ{-m(z 600) + 4(7 200)}

_ 1[7000
"~ 14(2800

_ 500
~ 1200

Hence, x = 500 and y = 200.

13
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