Fully-Worked Solutions

m [ -7-5-2 2-7-(3) -6-10-1 _ -14 2 -17
© |4-(3)-5 12-2-(-8) 9-(-3)-4 || 2 18 -10
CHAPTER -2 3 12 s o3
Self Test 1 4p=| 1 9|_|-4 3|_|7 4
[16 8 13 16 12 9 | 4 6 0 1 5 -1
1 (@ |12 10 5 for| 8 10 4 2-12-(-2) 3-5-8
L9 4 2 13 5 2 = 1-ay-7 _9_3_4]
o) [38 250 354 255% ﬁg L 4-0-5 6-1-(1)
® 120 498 905 |°F T8 -10
L 354 905
= -2 -16
7126 10411 9 6
[ 7126 17404 14510 5917 17404 13208 -
© 110411 13208 12414 4583]0 14510 12414 5@ 20 2"‘1]+[ 2 8}[ / Sx‘ll]
5917 4583 |7y 5 6-y 3|]°[18 8
2 (a) 2X3 () 2x1 (©) 3x3 [ 542 2x—1+8]=[ 7 5x—11]
3 @ py=-3 ®p,=11  (© p,=5 (d)py,=19 [Ty+6-y  5+3 188
4 (a) A # B because both matrices have different order. 2x+7 =5x-11 6y+6 =18
The order of A is 1 X 2 whereas the order of Bis 1 X 3. 3x =18 6y =12
(b) C = D because both matrices have the same order and each of x =6 y=2
the corresponding elements are equal. (b) [5x-2 12]-[8 1+y] =[20 -4]
(c) E# Fbecause both matrices have different order. [5x—2-8 12—-1-y] =[20 -4]
TheorderofEi52x3whereastheorderofFis3><2. 5x—10 =20 12-1-y=-4
S 5x =30 1144 =y
X 7 9 x=6 =15
[3+y ] l4y 2x+z] X 2x—1 5
2 21 © |4y |*] 70 | 7|18
3+y =4y 2x+z=5 x+2x-1 5
3y =3 z=5-2(7) [ 4y +7x ] =[18}
] y =1 =9 3u-1=5
3x =6
[—5 5x+3] [ -5 2y+11] X =2
6y 4y+7(2) =18
3x =06y 4y =18-14
x=2y..® y =1
Substitute @ into5Sx +3 =2y + 11
52y)-2y=11-3 Self Test 3
8y =8
4 -6 9
v=l e [ 12 —2] ®) [ —15]
From @, x =2(1)
—2 20
(©) (d [-1.2 0.6 -1.8]
-10
Self Test 2 2 (a) 2[5 -6 2]-3[1 3 5]-2[-1 4 -7]
1 (a) No, because both matrices have different orders. =[10 -12 4]-[3 9 15]-[-2 8 -l14]
(b) Yes, because both matrices have the same order. =9 29 3]
(c) No, because both matrices have different orders. 2 5 10 -0.5 2+4  5-02
) L2 1] S1+1] 3 0 (b)[lz 31 _l—s 301 [12-2 3+121
@ 7 31 6 9| 746 3+9|7| 13 -6 4 -1 -1 2 4-04 -1+038
8 7 ) §-2 7-2 6 48
| 0 || 7 a|z|lo—¢7 5-4 =( 10 15
4 2 6 1] [-4-6 2-1 36 -02
6 5 9 0 8 6 -0.5 25
=l 7 _9] © 0'3[-5 4}‘[-10 2]*2[3.75 4.1]
-10 1 _[ 2.7-8-1 0-6+5 ] [—63 —1]
, 2-(5-T) 3-(1+2) 1-(10-6)] [4 -12 -3 ~1.5+410+7.5 12-2+82|7[16 74
@ |5_(3+4)-8-(2+12) 4-(-3-9) 22 16
2+5-(-7) 3+7-2 1+10-(-6) ] [14 2 17
® |54(3)-4 8+2-12 44(3)—(-9)|7| 2 -18 10
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3 A+ {_ﬂ +%[ 192} =__27}
Sk

-6 5 1 -1
-sa-q 3 3 |=3] 5 3]

1 -6 5 1 -1
{10 ]‘2[3 1}‘3[3 2]‘“
(1 2 -12 10 3 -3
5A‘710 3}_[6 2}_[9 6]
[1+12-3  2-10+3
“110-6-9 3-2-6
[10 -5
S

1[10 -5
A‘?[—s —5}
2 -1
-1 -1

f o 1T [2 O)_[4 2T
@ 2153, 3 |*o 4|71 10

2+2 2-4x+9] [ 4 2x -7
44+6y—y 6+4 ! 10
11-4x=2x-17 4+5y =-1
18 =6x S5y =-1-4
x=3 y =-—

(b) Bx =6 7y]-3[1-x 2 5y+2]=2[-1 -6 y-7]
Bx-3+3x —6-6 Ty—15y—6]=[-2 —12 2y—14]

6x-3=-2 -8y-6 =2y-14
6x =1 10y =8
el L4
6 5

© ]2 =[]

[3(—x)+2(3x—4)} =[ 4 ]

3(2y) +2(=x) 10
-3x+6x-8 =4
3x =12
x =4
6y—2x =10
6y-2(4) =10
6y =18
y =3

2 -4
5 () 2 11[9 Y 0]
Order: 1 x 2 2 %3

same

Multiplication can be performed. The order of the product of
matrices is 1 X 3.

6 2
4
o 4 3]
3 9
Order: 3x 2 2x1

same

Multiplication can be performed. The order of the product of
matricesis 3x 1.
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1
© -3 0 4][5]
Order: 1 x 3 2 x1

not the same
Multiplication cannot be performed.

@ [ }[3 4]
Order: 2 x 1 1 x2

same

Multiplication can be performed. The order of the product of
matrices is 2 X 2.

1 14 1)
6 (a) lzl[_4 2]:[2(—4) 2(2)]
3 3-4) 32

4 2
-12 6

(b) [10 —2][3] =[10(5) + (=2)(7)]
=[36]

10 -1 1 2 [10(-1) + (=1)(0) 10(2) + (-1)(3)
(c)l 6“0 3|=| 2-n+©0 2(2>+(6><3>1
503 [5C1D+(3)0)  52)+30)
[-10 17
= 2 221
501

; [—6 3}[—1 5]_’—6(—1)+3(—2) —6(5)+3(—4)]
Dls 12 4|7[8cn+12) 8G5)+1(4)
(0 42
10 36}

22(=1)+6(7) }
3(=1)+0(7)

=7(6) + (-1)(0) ]
1(6) +7(0)

8 (@

3
7 (@ [2 —1][2]=[2(3)+(—1)(2)]
=[4]

3 3(2) 3D

®) [2}[2 _1]=[2(2) 2(—1)}
6 -3
4 =)
(c) Multiplication cannot be performed
d [—7 —1”3] _[—7(3)+(—1)(2)}
D1y 70 2]7] 13+72
-23
7]
=2 67 -17 _[-2(-T)+6(1)
© 13 of 1 7[7|B3en+o0)
20 44
=[21 3}
-7 -1-2 6
o[ )5 0
[( -N(2)+ (-D(=3)
1(=2)+7(=3)
|5 ]
2 3x|[-1 4
s ull2]-z]
2(-1)+3x(2) 4
Sy(=1)+11(2) 2
6x-2 4
23]
6x=4+2 22-2 =5y
x=1 y:4
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7 14
®) {12][‘3 21:[9y 8—4y]

[ 7=3)  7(2) }=[3x 14 ]

12(-3) 12(2) 9y 8-4y

3x=-21 24 =8-4y

x==7 4y =8-24
y=—4

1 2 3x-1 ‘01 4x+5
© [1+4y 4 5 } ) 2[3—y}

[ 1D +20)+ Bx—1)(2) } _ [4x+5}

(1+4y)(-1)+4(0)+5(2) 3-y
-1+6x-2 =4x+5 -1-4y+10=3-y
2x =8 3y =6
x =4 y=2
Self Test 4

Lo 1 0 0
to )] (b)[o 1 ]
01 0 0 1

0 1 a b
2LetA_[1 O}andB—[c d}’

If A is an identity matrix, then AB=BA =B.
0 11[a b
AB= [ 10 } [ c d ]
0(a)+ 1(c) 0()+ 1(d)
- [l(a) +0(c) 1)+ O(d)]

= [ 2 Z #B Therefore, A is not an identity matrix.

3 (a) BI+ID =B+D
[ 1} [2 o]
“le 3] Tlo 2
0 1}
“le -1
(b) A~ =A-C
T[4 2 11
13 1701
_[3 1]
13 0
(¢c) CID =(CDH(D)
=CD

1 1][2 0

Lo 1]lo 2
[1@+10) 10)+12)
102) +1(0) 0(0)+1(2)}
0 o

10 2]

4 If AB = BA =1, then matrices A and B are the inverse matrices of
one another.

(a) LetA= [? _;}mde[j ﬂ
(2 -51[3 5
AB =| 3][—1 2}
[ 23)+)ED 200+ (-D)2)
T 13)+3¢-1) 1(5)+3(2)
(11 0
| 0 11

AB # I, therefore matrices A and B are not the inverse
matrices of one another.
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(b) LetA

AB =

BA =

) 3 4
‘[0.5 1.5]a“d3‘[_1 2}

[1(3) +2(-1)

1 0
o 1}"

[3(1)+(-4)(0
| D) +2(0

1 O}:]

(1 2][3 -4
105 15]| -1 2

1(-4)+2(2) ]

10.53) + 1.5(-1)  0.5(-4) +1.5(2)

(3 471 2
-1 2]l05 15

5) 3(2)+(=4)(1.5)
5) (—1)(2)+2(1.5)]

AB = BA = I, therefore matrices A and B are the inverse
matrices of one another.

2 3 1 -3
‘[2 1]a“d3‘[_2 2}

(c) LetA

AB =

[ 2 3’[ 1
12 1|2
[2(1) +3(=2)
2(1) + 1(-2)
4 o

[ 0 —4]

_3]

2
2(=3)+3(2)
2(=3)+1(2) }

AB # I, therefore matrices A and B are not the inverse
matrices of one another.

302
5(a)A=[6 4}
2 3
wal 2
4 3
(C)Cz[s 6}
L1 [1 5
6(a)P1——4_5[1 4]
[-1 -5
1o 4
L1 [2 4
0 o= T 5]
_1[2 4]
201 3
1 2
=l L 3
2 2
-1 _ 1 6
© R ‘24—20[—2
_1[6 —10}
T40-2 4
3 5
|2 2
1
-5 1

|A] =3(4)-2(6)
=0 — the inverse matrix
does not exist
|B] =2(6)-(=3)(7)
=33 — the inverse matrix exists

L_1[6 3
B _33[—7 2

2 L
11 11
1 2z
33 33
ICl = (=4)(6) - (=3)(8)
=0 — the inverse matrix does
not exist
-10
4
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7 If a matrix does not have inverse, then determinant = 0
(@ 4m(-1)-6(22) =0
—4m =12
m =-—
(b) 54)-6m+4)2)=0
20-12m-8 =0

12m =12
m =1
(c) 32-3m)-6(4) =0
6-9m-24 =0
Im =-18
m =-2
. 1 3 -4
s A'=tp] 1 o

1 [2n-9 -4 113 -4
5_m|: 1 2 } =1_0[ 12 }
Compare the corresponding elements:
Sm=10 2n-9=3
m=2 2n =12
n=6

10 (a) 4x+y=1
2x-3y=-10

R
MR i

1 [-3(1) + (-1)(-10)
T14 ] -2(1) + (4)(=10) }

17
14|42

,y=3

(b) g+2h=1
3g+2h=-5

LM
HEE B

1 [2()+(=2)-5)
‘?[—3(1)“(—5) }
1

gy
B

() p=7-3g—>p+3g=1
2q=4-p—>p+2q=4

I HEH
o]l Tl

4 FULLY-WORKED SOLUTIONS

_ 1 [2(D)+(3)4)
T -1(D+14)

2
[
_ -2
(5]
Lp=-2,9=3
(d) s+5r=-2

%s—t=3—>23—3t=9

1 5[ s -2
EEIMER
s 1 -3 5112
=l 7
(=3)(2) + (—5)(9)}
2)E2)+ (M)

|
]
1

t=-1

4

4
13
A

13

1

(e) j=5k- 4—)]5
j—k=4

B e
HiEss

[( D(-4)+ (5)(4)}
(1)(-4) + 1(4)

2]
o

-4
4

1
4

Il
o/

= N o

®) 3u- 2v——2

4u+3v=—%—>16u+12v=—5

3 27ul [=2

[16 12][\1}:[—5]
W] 1 12 2[-2
[V}_36—(—32)[—16 3][_5]

_ L (12)(=2) + 2(-5)
=68 [(—16)(—2)+3(—5>}

1 [-34
68 17

pol
T4

(g) 2d-e=6

o
el 1

[ 1©)+1(=2)
T[(—Z)(@ + 2(—2)}
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=H "

1
4
=1,e

[I—

11 x=3y%x—3y—0
x-10=5(y-10) 5> x-5y=-40

= HE
HEE== i

1 [=5(0) +3(-40)
_[ —1(0) + 1(-40) }

__1[-120
=2 -40

60
[
Sx=60,y=20
12 (a) Total perimeter of both shapes = 35
I 22x+3y+5)+33x) =35
13x+ 6y =25
II 3x =2y-1
3x-2y=-1

o5 5] ]-2]
HE==r

1 [-2(25)+ (=6)(=1)
= T44| -3(25)+13(-1) }
1 [-44
=ﬂ_—88]
17
]
sx=1,y=2

13 Let the price of an apple = x
the price of an orange =y
25x+25y=45
S5x+5y=9
35x+15y=43

s s3]l

x| 1 15 517 9
[y} ‘75—175[—35 5 ][43]
1 15(9) +(-5)(43)
=100 [ (=35)(9) + 5(43) ]

_ 1 [ 80
= -100{ 100
BEE
=l
-.x =RM0.80, y =RM1
Stall P: 12+ 10y = 12(RM0.80) + 10(RM1)

=RM19.60
Stall Q: 12x + 10y =RM20
.. Stall P is cheaper.
SPM PRACTICE
Paper 1

351 [1 -3
1B Mz[lo 0}_[8 5]

|2 5]
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4 B

7 A

9D

10 C

1 C

BA _ 6 -6
- 12 -13
Order: mx@ Qx2 2x2
A A4y
p22+q12=_2+(_3)
-=5

2 2,2 6]_[0 -6
3 1|t 4 3|75 2

[-6 6 4 121 [0 -6
=9 3|78 6] 7|5 2

_[-6+4-0 6+12+6]

L 9+8+5 3+6-2

=2 24
122 1

4X=2[2 -5]-[4 10]
~Lwu_a _j0-
X =—l4-4 -10-10]
Ll _
=10 -20]

=[0 -5]

1]-2 24 6| _[3 2 5| |4 -10 2
m| 0 2 4|76 9 4 6 8 2n
Compare u,: — =-1

Compare u,,, % =4-2n
2n=4-2
n=1
m+n=2+1
=3

3 Sx+1] [ 3 -9
y=-5 6 |7|6+3x 6

Sx+1=-9 y-5=6+3x

5x =-10 y=6+3(-2)+5
x=-2 =5
1[-2 12] [-1 9 0 3
D16 -1 5 -4 17

2 ~1-0 -3
[6 } 2[ 1 (4 5—7}
-5 5
—n=2(=2)
n=4
4IC| +ID| = 4[(5)(3) — (B)(H)] + [(0)(2) - (T)(= 5)]
=4(15-24)+35
=-36+35
=-1

2 112 3 7
[8 6][1 -5 4]

22)+1(1) 23)+1(=5)  2(7)+1(4)
= [8(2)+6(1) 8(3)+6(=5)  8(7)+ 6(4)]

5 1 18
“122 6 80

A? =91

B R

n(m)+0n)  n(0)+0(n) 9 0
[—n(n) +(=n)n)  —n(0) + (-m)(=n) ] = [ 9]
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—

P 0] [9 0
0o 2|70 9
nZ
n

5]

]
H+ ©

9%}

5D 1 -7 4] 1 [T

21— (=20) [5 3]‘_1 [5

[7 4

-5 5
13 A m=4(120) +2(70)
n=2(120) + 3(70)

HEHN kY
14 D 3::421 2]{421 —36}_5[2 ﬂ

6 9 2 37 [10 15
Sl-1215] Y 4 6| T[30 20

[-6+2-10  9+3-15
=|-12+44-30 15-6-20
[-14 3
=|-38 -11
15 B IM|=ad- bc and compare with (3)(2) — (-1)(=2)
o 3 -1
M=
—I_L 2 1
M M2 3
~m=1,n=3
16 C m =(=2)5-03)(-4) n=-3
=2
m+n=2+(-3)
=1
17 C 2 %z s
[r -1] 5 = -5]

P +DEp) pO)+(EDG)] =12 5]

[p -51=[12 -5

Lp=—12
18 C Total sales in June = Sum of the product of the number of

units and unit price
Multiplication of A cannot be performed.
The multiplication of matrices of B and D produces a matrix
in the order of 3 x 3. Hence, they do not show the total sales.

Paper 2
Section A
1 3IPl—gq,, + 57, =3[13(=2) - 1(10)] - 7+ 5(4)
=3(-36)-7+20
=-95

2 Let Haikal’s age at present = x
Amin’s age at present =y
@ x-7=20-7)
x=2y=-17
x+y =50

ke MEE
S ela s

1(=7) + 2(50)
[ 1( 7)+1(50)}

El

-1
3

L
3
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[31
119
sox =31,y=19
1 -2 —x
R T
O = m
Compare A™' above with the A™' given

-y==2 and -x =3.5y
y=2 x =-3.52)
x==-7
(b) The inverse of matrix A does not exist when IAl =0
-18-xy =0
xy =-18
x y
-18 1
-9 2
-6 3
-3 6
-2 9
-1 18
1 -18
2 -9
3 -6
6 -3
9 -2
18 -1

Maximum value of x —y

= Maximum value of x— Minimum value of y
=18-(-1)

=19

Section B
4 (a) 2x+4y=13
4x+4y=16
x+y=4

ol [ ]-l5]
NEE=E N

_ 1 [HA3)+(HE
-2 —1(13)+2(4)

1.5
- [2.5 }
- x =RM1.50,y=RM2.50
(c) Total payment =RMI13+ (0.95)(RM16)
=RMI13+RM15.20
=RM28.20
5 (@ 320 -(2)(6) =
16x =12
L3
4
(b) (i) P+L =284
P=8+3L
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o)==

_ 1 [ (-3)(284) + (71)(8)]
g

~1(284) + 1(8)
1 [-860
T4 |-276
215
=| 69
. P =215L=69
6 (a) 2L+3B=2895
4L-3B=1299

s HERY

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2024

(b) p=|

H

1 [-3-3][2895
T 6-12 [4 2][1299]
1 [ (=3)(2895) +(-3)(1299)
R[ —4(2895) +2(1 299) }

1 [-12582
Z18| -8982

699
[ 499

~.L =RM699, B=RM499

5L
| 1000-L

5(699)

3495

| 301

2B
10(499) - 590 ]

10B-590 }

| 1000-699 2(499)

4400
998
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