Form S Chapter 2

Matrices

Fully-Worked Solutions

[UpskiLL21 ] o-nh -5 [ 10 -5
15105 )| 8 h+3|=| 8  h+3
1 The matrix is |12 11 2]. 2%-1 —6 %42 -6
[10 13 3 9 h-10
] h=—1
2 The matrix is >3 ) 2k =1=3k+2
12 4 k=-3
) [h+3k -6 h-17]=[-3 -6 2k|
3 h+3k=-3 ... (1)
Number Number ord h—17 =2k
of rows ¢l raer h=2k=17 ... (2)
SI co";m"s — (1)=(2): 5k=-20
k=—4
(b) 3 2 3x2 From (1) :
©] 2 2 2x2 h+3(—4)=-3
(d) 3 3 3x3 h=12-3
h=9
4 (a) Column matrix 1 i
(b) Row matrix
(¢) Square matrix (d) | 13-k |=|8h
(d) Rectangular matrix 4h -3k 17

5 13—k =8h

o Tan Tan Tam k=13-8h ... (1)
T T s T2 4h-3k=17 ...(2)
3 5 4 0 Substitute (1) into (2) :
12 10 9 11 4h-3(13-8h) =17
2 4 | 2| -6 4h—-39+24h=17
28h =56
6 €:b12:—8 h=2
f=by=17 From (1) :
23 k=13-8(2)=-3
g=as =-3
h=a3 =-6 o@| 3 2a*b][3 8
a =
7()S 2a-b 1 2¢ 2b-a
a) Same
2a+b=8
(b) Not the same b=8_2a ...(1)
—2 M4h-1 2 15 —a+2b=1...(2)

8(a) { H }={ } Substitute (1) into (2) :
-5l -7 | |-11 =7 T4t 28 2a)=1
4h=1=15 —a+16—4a=1

4’2:146 Sa=-15
- a=3

k—5=-11 From (1) :
3k =6 b=8-2(3) ... (1)

k=-2 b2

2a—-b=2c

2(3)-2=2¢c

2c=4

c=2
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-2 6 0 4
(b) {a—Zb -5 a—bc}:[6 b—a -2]
4 3 -5| |4 2
5 (a) + - =
a-2b=6 8 |T1=7]1=3|"] 4
a=2b+6 ...(1) —12| |11 |13] |-14
- .b‘“(T)_.S (2()2) 2 517 9] 12 8
ubstitute nto :
b—(2b+6)=—5 (b) |3 -4|-|-2 2|+[18 11
36 31| [-9 10
—b—6=-5 -
b=-6+5 3 4
bh=-1 =123 5
From (1) : -9 15|
a=2-1)+6=4
a_bc__2 6 (a) [—3x 3y]+[2x —7y]—[5x 9y]
4 =[-6x -13y]
A(=D(c)=-2 p -2p 6p 9p
—4c=-8 (b) |4g |-| -5 |+|-10g |=| —¢
c=2 2r 7r —4r —9r
3a  5b 2a -2b 6a 3b
[vpskiL22 ] © - -
—-6c —-d 4c -7d 5¢ -8d
1(a) Yes (b) No | —=5a  4b
| -15¢ 14d
-2 4 -8 —-10 -10 -6
2(a) + =
-5 =5 [-3 7 22 x 5] [-3 —4] [7 1
7 (a) + =
-2 3 6 -10 4 -7 3 -9/ |6 yl| |9 -4
b)y| 7 -8|+|-16 5 |=| -9 -3 x—3=7
-12 6 -14 4 -26 10 x=10
y=9=—
1 2 3] [s5 9 -7 y=>
3(a) {1 5 3}‘_8 _6 4} (b)y 2}? —4}{12 6}
6 -1 10] -8 yl |6 3| |-14 7
o9 11 -7 Tox=12
- x=-5
9 12 2] 11 =2 =3 y-327
b)y|6 -4 7|-|-12 -5 1 y=10
-1 -13 8 5 —4 -2
L ©) 5 1 N 3 x _ 8 y
20 14 5 -7 3| |y 5| |-2x 8
=| 18 1 6 l+x=y=>x-—y=-1 (1)
-6 -9 10 T+y==2x=2x+y-7 ... (2)
4 2a =3a) (Sa MH+2): 3x=6=>x=2
(@) -b) \-5b) |4b From(1): 2-y=-1=y=3
(b) (~4c =9d)+[9¢ -2d]=[5¢ -11d] @ | =8| |3y 5|11 13
e 2f] [2¢ —f] [5e 3f 5 3] |9 y| |14 9
(c) - =
[—4]‘ 76} {—Sf 7e:| {f 0} x—=3y=11
) g -3n —4i]-[-2¢ 3n -5i] x=3y+11 ... (1)
:[llg 6k i] 3x-y=9 ...(2)

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

Substitute (1) into (2) :
3By+1D)—-y=9
9y+33-y=9
8y=-24
y=-3
From (1) : x=3(-3)+11
x=2
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g L[5 3] _[3 7
(a)g 20 25 4 5

14 14 28
(b)%—35 0 —49
21 -63 56
2 2 4
=l-5 6 -7
3 -9 8
24 28
2 ){ 16 12}
:4{6 —7}
—4 3
24 48
() |-6 -30
18 12
4 -8
-6 -1 -5
302
2
-0 2 -3 2
10 (a) 508 _32 =§L g —6}
3 3
k=1
3
—4 ~20
2
OIS
3| 5| 15
-1 -5
k=1
5
21 [-3] [
11(a) 3] 0 |-2{-2|+5 1
—4| |-5| |3
671 [-6] [-10
= 0 |-| -4 |+ 5
-12] |-10] |15
-10]
=9
_13_
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1{12 —24} 1{3 9} 2{10 —15}

(c) — += -

6/-18 30| 3|12 —15| 5|20 —-25
2 411 3[4 -6

{—3 5}{4 —5}_{8 —10}

-1 5

{—7 10}
1 2 3 321

(d)z 4 3 2 |+4-1 3 4

2 31
-3-1 -2
3

6
+ -4 12 16
—4 -2
15 3
-3 -6 -9
0 6 9
-1 6 7
=7 24 29
4 4 -1

12 4

12 (a) 4(2)‘}3[ xj—l[ 20x j
y 3y) 5\-60y

ol H)
:{275);}
() 53m 2n]-42m 3n]+%[—16 24n]

~[ism 10n]-[gm 120]+[-4m 6n]
:[3m 411]

-3a 6b 1| -8a 12b
(c ) +—
9¢ 15d| 4|-16c 20d
1[ 6a -18b
6|24c -30d
| -a 2b N -2a 3b a -3b
3¢ 5d| |-4c 5d| |4c -5d

B —-4a 8b
“|=5¢ 154
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T B
2k 4 2k 2 -3

~on 37 [20 -8] [-25 -5
{—6 —Sk}—{m Sk}{lo —15}
~9h+20=-25

~9h=-45

h=5
~3k+8k=-15

5k=-15

k=-3

) 2{3 2k}_3{3 2}:5{3 2}
2 3h 7 4 5 6

6 4k] [9 6] [15 10
L 6h}{21 12}{25 30}
4k +6=10

k=1
6h+12=30

6h=18
h=3

6] 1[-12 211 [-2 5

© 3{ 4 10} E[k 15}:5{—1 7}
18] |7 T _[-10 25

-12 30) |3 S| [-5 35

3h—4=-10
3h=-6

h==-2

—1o+k s

=7

off AL M 3
s S el

3h+2k=3 ... (1)
—3k+6h=48
—k+2h=16 ... (2)
3h+2k=3 ... (1)
(+) 4h-2k=32 ...(2) x 2
T Th=35
h=5

.p»whrw

From (1) :
3(5)+2k =3
2k=-12
k=-6
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© 3{—6 9}3{4 —1}:{8 3}
3\ k| |k k| |20 13
4 6 12 -3] 78 3
Eh %4{3/( 3h}:{20 13}

2 h43k=20

3

2h+9%k =60 ... (1)
2 i3n=13

3

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

(1) x9: 2h+9k =60 ...
(2) x 2: 9h+2k=39 ...
187 +81k =540 ...

(=) 18h+4k=78

77k =462
k=6
From (1) :

14 kO+R=

Le ok {p 4}_
3 + =
3 sk| LS 24

2k+4=10
2k=6
k=3

Sk+2q="7

503)+2g="7
2g=-8
q=—4

2h+9(6) =

3
“4)
3)x9
L (4) x 2

60
2h=6
h=3

P

6 10
14 7
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9 5 5 2
7Y = +
14 -20 7 -1
14 7
7Y =
21 =21
1|14 7
7121 =21
2 1
Y=
3 3}

7 5 2 02
16(21){3 p 9} -4 -7
9 0

2x3 3x2

t 1

Can be multiplied

3 1 -8 4 -1
®) {—6 —3} {2 -5 6}
x3

2x

Can be multiplied

© b 4]{2 7 _1}

-6 -5 6

le Tx3

Can be multiplied
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DI

Cannot be multiplied

3
17@ 1 -4 2] 5
-8
1x3 3x1
Order = 1x1
5
) | 2[[-1 =3 4]
-3
3x1 1x3
Order = 3x3
1 4 -5 4
(c) {_2 3 —8} -9 6
-2 -3
2x%3 3x2
Order = 2x2
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5 2

2 1 x
O 415, 247 x 3| -1]|=[0]
2 0 1
4 11 3
=|-10 13 [7x—x—x]=[30]
-4 -2 5x=30
x=6
1 -5
@@ -2 s]|-4 ¢ 25 (a) PI+0
-3 4 =P+Q
=[1+8-15 -5-12+20] § 31177 1
=[-6 3] {4 5} {—5 —6}
_{15 —2}
19 [x 5]{4 2}=[—7 10] -1 -1
- (b) P-10
[4x-5x 10] = [-7 10] _P-0
[-x 10]=[-7 10] 8 3] [7 1
—x=-7 {4 5}{—5 —6}
x=7
:{1 —4}
9 11
20 [y —4]@ _yl}=[—12 20]
26 (a) I4B
y2+4:20 = AB
y2=16 5 2 471 6 =
y =4 =6 -3 -7||5 7 -3
-1 8 3]||-7 4 9
21 [ 5]{2 0}:[12 10] -13 60 20
—Z 2 = 40 —13 —66
[2z-5z 10] = [12 10] 18 62 5
—3z=12 (b) (4+B)I-1?
z=-4
=A+B-1
3 6 8 21 [t 0o
22 [p 3]{2 J—[—ls 23] =11 4 -10| -|0 1 0
pro—i3 :—8 12 12: 00 1
3p=-24 5.8 2
b8 =11 3 -10
p+3q=23 -8 12 11|
8+3g =23
3¢=15
q=>5
p-q=8-5=3

23 3k 4] {—221( (5)} =12 20]

—2k=12
k=-6
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L 2 31 (a) 4k—24=0
TI5 -2 -
27(a) BA=| 3 [ } k=6
-1 2|9 -3 (b) -3k-12=0
3 —-3k=12
o k=—4
o (c) 6+k=0
Hence, B is the inverse matrix of 4. k=6
4 5703 5 (d) 20+10k=0
(b)QP—{ 5 3H2 4} 10k =20
s k=2
_{—2 0}
) 2 3 7
. . . 32 (a) Pl
Hence, Q is not the inverse matrix of P. 3 -1||¢q 5
(b) 7Th-2k=24
-3 2 -3 2 _
28 (a) R*lz 1 — 3h—4k =26
s s e
3 5] [3 5 - -
() 5 = 1 { }:{ } 3 —4||k| |26
9-10|-2 3 2 -3 (c) 2x-3y=-11
4x+y=6

o134 (3 2 S3x| [-11

wori-f) 3 L
(b)Q1=l{4 2} ¥l 12 —1][-9
4/-8 -3 33(a)y—_—5_ Ll s

Il

—_

—_
W
Il
=
()
1
(98] —
w O
T w

2 -1[k] |11
P W] 1 [-1 33
k| —1-(=6)|-2 1111
o141 -
“3l9 3 —1{30}
505
Sh=3,m=4,n=1
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A
-2z 3
]

(c)

1
7

2

i

p=2,9=3
swo 5 A

1|-4 n| 1 |4 -2
m|-1 k| -18/-1 5

o
- T

w0
=2
—~
~
~
Il
|P—‘
|
~
w
[
Il
|
[\
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37 9x+6y=21=3x+2y=7

o
m:%b _ﬂ m
i

sx=1Ly=2
Hence, the price of a bottle of 500 m/
mineral water and the price of a 1 000 m/

mineral water are RM1 and RM2
respectively.

38 6x+7y=138

s L)
=
-7
4]

~x=16,y=6

Hence, the price of 1 kg of garlic and 1 kg of
onions are RM16 and RM6 respectively.
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[ Multiple-Choice Questions | -1 2 3] [-8 -
12 5 Y

1{5;1}{3}{32} 2 3 -3 0| |g 6
-6 —m -2 2p—9=—3

5n-31 [32 p=3
~6+m| |-2 449=¢
Sn=35 qg=13
n="7
—6+m=—2 3[3 -4}_[3 —8}:4{0 1}
m=4 5 6| (-3 -2 |2 ¢
Answer: A 6+2=4q
4q =8
, [4 2] [« 2 g=2
5 —6| |5 2b
a=4,b=-3 -2 4 35
4 iy -
a—b=4-(-3)=7 3.2 L2 —4
Answer: D P__—Z 41 [-3 5
| 5 s 13 2] [2 -4
31 1B 5]= -
o 3 L
Answer: C R
4 Determinant = 1(4)—2(3) = -2 2 -l
Answer: A 5 [3 -2 1] -4 1
-3 6
s[2 [ =[1 1]
3 =2f|y| -1
x| 112 -1}l 4 x
vl -71-3 2|1 67 2¢ 3]|-1]=][¢]
[ -3
7| -14 Tx—2x-9=6
5x=15

1
= x=3
sx=Ly=2

Answer: B

JEE S

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021 9 EXCEL Mathematics SPM



- _ pel
7 The inverse matrix of { 21 4} 9(a) 0=P

3 o L[ 2
_ 1{2 ‘4} T15)-6 1
21-1 3| T3 a
But it is given that 0 =—
1 =2 g 0 m{_6 k}
|-L 2 By comparison
2 2 y p 9

L . . m=15h=2k=1
But it is given that the inverse matrix

= ol
By comparison, a——L and 12 s P
NS 55 )

N EIH 17

_1{4—16} nx=-2,y=1

21-2+12
12 1|h k. . .

_1 10 (a) — is the inverse matrix of
Y m|3 4

2| 10

x=-6,y=5 5 -2
3 41
8 (a) Determinant = 0 But it is given that the inverse matrix is
—6+3h=0 1 [4 2
3h=6 20+6[-3 5|
h=2 -

By comparison,

ot 2" m=26,h=4,k=2.
5 -6/ n] [18 7 ”

o of
S i 3
17 -]
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~
o
~
| a—
W N
[
w B
|
T 1
"<><I
]
1
U —
Nl N
| S

< =
L 1L

1
< ><I
1]
N | —
< |
L O
| —

r 1
l'\< = ]
Il

|
\S}
| E— |

=
Il
w
~<
|
|
[\

12 (a) Inverse matrix

1 [93
—18+15[-5 2

19 3
—3|-5 2

But it is given that the inverse matrix

_1|-9 3
mln 2|
By comparison,
m=-3, n=-5

oz S

sx=8,y=3

. 4 1
13 (a) Inverse matrix = !
4n—-6|6 n

But it is given that the inverse matrix

1|4 m
216 n

By comparison,
=m=L4n-6=2=>n=2

of S
- )
-

Lx=-7,y=-6
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sx=15,y=3
-3 4
15 (a) pioL =L k=4
-2|-1 2 2

=

LY

[x] 1[-3

=2 1}

_x_i 1.5

v] [—0.5}
sx=15,y=-0.5

16 6x+3y=84

2x+y=28 ... (1)
Tx+4y=108 ... (2)

Inverse matrix of {2 1}
7 4
1[4 1] [4 -1
_T{—7 2__{—7 2}
2 1|[x] [28
{7 4My}:108}
x| [ 4 -1][28
u:_7 2“108}
[ 4
:_20}
sx=4,y=20
Hence, the prices of a pineapple and a

watermelon are RM4 and RM20
respectively.
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17 5x+6y=16 ... (1)
2x+y=5 ...(2)

The inverse matrix of E ﬂ is
1] 1 -6
—_7{—2 5]
5 6] x 16
HHH
X 1|1 =616
L
1 [-14
=51
2
11
sx=2,y=1

Hence, the price of a 2B pencil and a ruler
are RM2.00 and RM1.00 respectively.
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18 4x+2y=22=2x+y=11 ... (1)
3x+2y=18 ... (2)

The inverse matrix of E ;} is
if2 -1 [2 =
T{—s 2}{—3 2}
2 —1||x 11
S MRl
X 2 —-1(]|11
LA 2l
4
1
sx=4,y=3

Hence, the prices of a red tilapia fish and a
black tilapia fish are RM4 and RM3

respectively.
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