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Authors: Arshad Ali & Muhammad Usman Hamid a7

Matricesand Determinants
£

1. Write the number of rows and number of columns in each matrix.
A= 00 B = : C—[S 10 Il]
0 0 -] 4 L] 2
| 7
3 2 1 _
5 9 =2
D=1 0 3|, E=
-3 4 5
4 5 6 -
Solution
Number of rowsin 4 =2 »  Number ofcolumnsin 4=2 , NumberofrowsinB=3,
Number of columnsin =1 , Numberofrowsin C=1 ,  Number of columns in C = 3,
Number of rows in D=3 , Numberofcolumnsin D=3 , Numberofrowsin £=2,
Number of columns in £=3
2. Write the order of each matrix.
01
1 3 5 0 3 4
A= ,BZ[S 4],C= , D= , E= 34,F=[S]
0 5 6 509
5 6
Solution

2. Order of 4 =2-by-1, Order of B=1-by-2, Order of C'=2-by-2, Order of D= 2-by-3,
Order of £ = 3-by-2, Order of F'= 1-by-1

3. Which of the following matrices are equal? _
- - 2x3 2-—1
A= 03 B = ? C=
4 1 ) _7 ] - 2 > 2 4 - 2 [l
- - | 4+4 3+0
_ (3] 1 _
5+4 3-3 3
D= > E=|4 2], F=
—8+1 3+1 1
Solution

A=F, B=D, C=E
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a+2 c¢-=3 5 8
4, If = ,then find the values of a, b, ¢ and 4.
b—-1 d+4 6 4

Solution
a+2=5=>a=5-2=a=3
b—1=6=>b=6+1=>b=7
c—3=8=>c=8+3=>c=11
d+4=4=>d=4—-4>d=0

2x+1 4 9 4
5. If * = , then find the values of x and y.
Ty

7 5

Solution
2x+1=9=22x=9—-1=22x=8=>x=4
y=5

|l a+b 2d-1 10 5

6. If = , then find the values of ¢, b, ¢ and d.
3b+2 4 11 ¢

Solution

3b+2=11=23b=11-2=2>3b=9=>b =3
a+b=102a+3=102a=10—-3>=>a=7
2d—1=5=22d=54+41=22d=6=>d=3

c=4
p+q 5 6 5

7. If = , then find the values of p and g¢.

11 p-2¢ 11 0

Solution

p+q=6 .......(i) & p—-2¢q=0 ......(i)

2p+2q =12

p—2q=0
3p =12
p=4

Putp =41in (i)
>4+qg=6=>qg=6—4

=q=2
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| EXERCISE |

1. From the following matrices identify unit matrices, row matrices, column
matrices and null matrices. ~
A=[5 7 § B=[0] c=|M Y
B B B (0 1
6 [ 7
0 0
D= ) E=|0 , F=]|1
0 0
8 K
Solution
A = row matrix , B =null matrix , C=unit matrix, D = null matrix,
E = column matrix , F'=column matrix o
2. Identify type of the given matrices as row, column, square and rectangular matrices.
E ’ . .
1 6 3 5 8 5 =5
A = 3 H] B= 5 C = 3 D= ]
4 1 0 4 =2 2 7
_4 B - -
3 2 3 0 1] (3 5
E=[4 1|, F=[5 3 7]-G=(1 3 4| . H=|4 4
5 0 |5 -3 |5 2
Solution
A = column matrix , B =square matrix , C=rectangular matrix,
D = square matrix , £ =rectangular matrix , £ =row matrix,
(G = square matrix , H = rectangular matrix
3. Identify diagonal, scalar and unit matrices.
1 0 5 0 30
A = * _B — L] C o
0 1 0 5 0 0
7 0 2 0
= ? =
0 6 0 2
Solution
A = unit matrix , B =scalar matrix , C=diagonal matrix,

D = diagonal matrix , F = scalar matrix
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4. Find transpose of each of the following matrices:

2 3 3
Az[ J > B=|7 » C=[5 2 4 » D
6

I
NSOV )
-1 O Lh

Solution
5

(|24 { . { r |23 4
A= B'=[376],C'=|-=2 D' =
[3 5} 3T ’ [5 6 7

4

5. Find negative of the folim;fing matrices:
-3 0 -3 3 -9 1
A = 3 B = a C g
5 6 -2 2 1 =7

Solution

30 (3 -3 9 -
—A: . —B = . C =

-5 -6 2 2 -1 7

g
6. HAz[
4 5]

1) “@)=4 i) (@B)Y=8B

7 6
and B = [5 8] , then verify that

Solution

a=[y =[5 g

R R P
wr=[ J=FF | er=[ -3
Hence (A%t = A Hence (BY)t = B
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_ 3 -
7. Show that L=[3 -2 5| isasymmetric matrix.
- 5 -
Solution
2 3 4
L=13 -2 5
4 5 0
2 3 41" 2 3 4
L!'=|3 -2 5[ =|3 -2 5
4 5 0 4 5 0
Lt=1
2 3 4
Hence L = |3 —2 5| is symmetric matrix
4 5 0
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1. Which of the following matrices are conformable for addition and
subtraction?

A=[_32 ﬂ ) B=iz: i C=[5 2] D=E ﬂ E=[2]:

F=[7 11] > G=_:- - H=[3] M{;ﬂ

Solution
A and D are conformable for addition and subtraction.

B, G and M are conformable for addition and subtraction.
C and F are conformable for addition and subtraction.

E and H are conformable for addition and subtraction.

1 -1 1 2 3 0 )
.9 If X ={ :|, Y—{ ] and Z = L] 2] , then find the following:

-2 2 3 4
G X+7Y Gy Y+ 7Z (i) 4X-Z
(iv) X+2Y+ 37 (v) X—-4Y+ 272 (vi) Fo= L
Solution
(i) Y+7Z
(i) X+Y , .
' Y +77 = .12]+7[3 0,}
,[1 =11 12 3 4 0 —2
= g 2}'[31] _r2] oo
[1+1 —1+2 3 4 0 —14
= |- 49 2|4] 1421 2+0
o 1 " [3+0 4—14
- 1(,}‘ (22 2
) 13 —10f°
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(iii) 4X — Z

w-z=4 1 2

w-z=% -l 5

14-3
4X_z_[—8—0 8+217

—4-01_[1 -4
[—8 10

(iv) X +2Y+3Z

X+ +37=| T]} +2

_:1—1+"4+9<1
-2 2| |68 |0 -6

[ 14249 —1+440
24640 2486

123
44

(v) X—4Y+Z
’ o M1 —1 12 30
X—-4Y+Z= 9 2] . {3 4] ¥ [U —2}
_ (1 —1 £ -4 -8 + 30
-_.2 ) —12 —16 0 =2

[ 1-443 —-1-8+0
—2-12+0 2—-16—2

o -9
T -4 —16)°

3. Find the additive inverse of the following matrices:

(i) P=[_57] () o=[9 -3] (i) R=[_22 _;} (iv) S=L1) ?

Solution
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2 3 3 4
4. Ifd=  B=
R

i) A+B=B+4

(i) (2A+B)+C=24+(B+C) (iv)

Solution

54

1 =2
andC = |:0 5 :| » then verify the following:

(ii) A+B)+C=A+(B+C)

3(4+B)= 34+3B

(i) Verify A+ B=B+A.

A+B-=

A+B=B+A4

3+24+3] [537
Bid- |- by

57 1 -2 6 5
(A+m—c_28r+05]—L14=
B C—qg
IR RIIR
A (244 342] [65
A+(B+C)= —345 9411 ‘{2 13]'

(A+B)+C=A+(B+C)

(iii) Verify (24 + B)+C=2A4+(B+C).

(4 6
24 =
=59

(7 10

A+B)+C=]° ‘5]

24+ B)+C=24+(B+C)

-1 15
42
BiO=|; 11],
[4+4 6+2 8 8
:) N = —
VARG |_pay 4{11] {1 1.5]'

(iv) Verify 3(A+ B)=3A+3B.

A+B= E T].
2 8]
mA—m—{féﬂ,
3A = _69 2 , 3B= [1()) ﬂ
3A+3B = %;ﬂ.

3(4+B)= 34+ 3B
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5 6 -5 -6
5. If A= {7 2} and B ={ 5 ], then show that B is additive inverse of 4

and A is additive inverse of B.
Solution
A+B=|2 (’} + {_’3 fG}
|7 -7 2
5

_-z_" G_G
= | f=7 242

0 0
|00
Thus B= —A . Similarly,

Bl = |2 B a2 B
-7 2 {

_foo
0 0]

So A=-—B.

. 6 -2 g -l ,
6. If A= and B = , then verify that
0 3 3 0

i) (4+B)=4+B (i) (4-B)=4-B
Solution
(i) (A+B) =A'+B'
L.H.S.= (4 + B)t R.HS.=A' + B!
._ 6 =2 8 —1 gl B 8 3
‘4+B__0 :;]+{:‘; ()] s | :‘J*{ln}
[64+8 —2—1 | 6+8 0+38
~0+3 3+0 T 1=2—-1340
_ 14 -3 14 3
133 ~ |8 :3]
. 14 3 '
(A+B)' = 39 Hence (A+ B)! = A* + B!
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(i) (A-B)=4-B

Solution
L.H.S.=(4A—- B)t

, _[6-2] [8 -1
S 3} - l:z 0}

R.H.S.= A" - B!

i pt_ |6 0] [8 3
= 23 10

-

Hence (A — B)! = A' — B!
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i

1. Find AB and BA, if possible.

) a=|t =l 2] @ a-p -]’
(i) =21 o) 51 o (ii) = —2EE

_ 1 2
()A]B[ZS] ()A118{141}
111 = = 1V =|— =
-} ? 2 3 1
= 3 0
1 5
(v) —[1 2 2] B=|2 4
301 10
1 6
Solution
_ 1 2 _ 3 2 3
M [—10].5 [1 —1} Bz[ ]
_ iyd=01-2, |4
a5 = [ G0 b o]
Toen b - AB=[(1)@3) + (=2)(-4) = 3+ § = [1],
= [<3+0 —2+0] [ 3 —2] BA_[(3)(1) (3)(—2)]_[3 —6]
_[OO+@) )@ +© T (=A)1) (== T -4 8
BA=10)w) + (1= (1)(2>+<—1>(0)] (=40 =42
[3—2 640 16
T+ 2+0] - [2 2]'
A F. l 1 4 1
o 27 p=[os i A=l-1 1|, B=|"
(i |, [0] (1v) L : {2 ; J
AB= W (4)@]:{8 20], DED+@@) O@+@E) OO +@(D)
(4 @E) B AB=|(-DD) + (D@ (D@ + W) (—1)(1)+(1)(1)]
BA= [0+ (5] = s +20)= 18, @D+ 0@ B@+OE)  G))+0)1D)
-14+4 4+6 1+2 3 10 3
AB=|14+2 -4+43 -14+1|=|3 -1 0}
-340 124+0 340 -3 12 3
BA= DM+ HED+MHE) ED@+HM+ (1)(0)]
@QM+B)ED+ME)  (2)2)+(3)(1)+ (1))
Ce1-443 244401 _[-2 2
BA'[2—3+3 4+3+0]'[z
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1 5

1 2 2

v) A= , B=|2 4
31 1

1 6

(D +2)(2)+(2)(A) (DG +(2)(4) + (2)(6)
BID+ M@+ (W) (3G) + (1 + (1(6)
_[l+4+42 5+8+12]_[7 25
“3+2+1 15+4+6l s 25
(MM +GIE) M@+ G)1) (1DE)+ 6D

BA= [(2)(1J+('1-)(3J @2+ () (2)(2J+(’1-J(1)l
MW+ (6)(3) (W) +(6)(1) (1)(2)+ (6)(1)

16 7 7
it o

19 8 8

BA=[

BA

1+15 2+5 2+5
BA=[2+4+12 4+4 4+4
1+18 2+6 2+6

: _ 5 1 2 -1 5 1
2. Verify each statement, using 4 = , B= 5 3 and C= 1

-1 4 4
(i) AB # BA (ii) AB-C)=AB-AC
(i) A(BC)=(4B)C (iv) (BO)Y=C'H
(v) (B+C)A=BA+CA
Solution

(i) Verify AB# BA .

[5 1] [2 —1
=230 5]

1
_ [ ®@ + 1)) @F%)+UM&]
(=1@2) + @)(0) (-1(=1)+4)3)
_[10+0 —=5+3] _[10 —2
- |-240 1+12 -2 13
2 —1][5 1
BA=1, 3] {*1;J

_ @MM+&—D—4)@MU+%—UH1
| (0)3) +B3)(=1)  (0)(1) +(3)(4)

_[10+1 2—-4] [11 -2

__0—3(y+m]_[—31J'

AB+# BA (verified).
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(ii) Verify A(B—C)=AB—-AC.

2 -1] [51 -3 =2
B-C= 0 3] [1 4] N [—1 —1]
5 1] [-3 -2
AlB-C) = -1 4] [—1 —1]
_ [ G)(=3)+(D)(-1) (5)(—2)+(1)(—1)]
(=D(=3) +{4)(-1) (-1)(=2) + 4)(-1)
_[-15-1 10~ 1] _[-16 —11]
| 3—-4 2-4 -1 -2’
5 1] [2 =1
AB=1, 4] [o 3}
_ [ G+ 00)  G)(=1)+1)3) ]
[(=1)(2) + (9)(0) (=1)(-1)+ (4)(3)
_[104+0 -5+3] _[10 -2
=240 1+12] |[-2 13
(5 1] [61
A= 4 4] L 4
_ | ®E)+ WD) (o)(1)+(1)(4)]
(=1)(5) + (4)(1) (-1)(1) + (4)(4)
_[25+1 5+4 ] _[26 9
C|-h+4 —1+16] B [—1 15]’
(10 —2 26 9 —16 —11
B —~ 4= —9 13] B [—1 15] - [—1 —2]'
AB-C)=AB—-AC (verified)
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(iii) Verify A(BC)=(AB

-t

L2
)

o 1
: 4]

(2)(5) + (-1)(1) ()1 4
L (OG)+G)(1)  0)(1) +(3)(4)

Co—12-4] [9 -2
l0+3 0+12 |3 12]°

0
ABC) - 5 1 [3 2]

-14] 3 12
_ [ GO +1MG3)  (6)(-2)+(1)(12) ]
(=1)0) +@)E) (-1)(=2)+ (@)1

[ 45+3 -10+12] [48 2
C-9+12 2+48 |

A(BC) - (ABJ ¢ (verified)
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(tv)  (BO)Y=C'B

2 —1][5 1
B0 = 0 3] [1 4]
_ |@A6)+(=DA) @) + (—1)(4)]
| (0)G) +B)1)  (0)(1)+B3)(4)
_J10-12-4] _[9 -2
~0+3 0+12] B [J 12]

4
¢ [61 w_[2 D
=l #= 43
- 1772 0
ot ][38

2—4 0412
(BO) =C'B (verified)
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(v) Verify (B+C)A=BA+CA,

2 —1] [51 70
Bro=1, 3_+[1 4]:[1 7}
(B )= 17(7)] —01 ﬂ
_ [(DG) +0)(=1) (7)(1) + (0)(4)]
(1)) + (M(=1) (W)(A)+(M)(4)
_[35+0 7+0] [35 7
T |57 1+28} - '—z 29]’
2 —-1][5 1
b= 0 3] [—1 4
_ [@6) +(-D(-1) @)1)+ (—1)(4)]
| (0)B) +B)(=1)  (0)1)+(3)(4)
[10+1 2—-4] [11 -
|0—-3 0+12 -3 12

B 15 1] [23 12
ca= 1 4] !—1 4]_[0 17}’

(1 — R
BA+CA= s 12]+[o i

(B+C)A=BA+ CA (verified).
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4 all6 6
3. If = , then find the values of @ and 5.
b 3] |6 3

Solution

(4 4 6__ 6 |
b 3[16] |3

24 + 6a] _ [_g] )

6b + 18

=244+6a=6 = 06a=-—1¢&

=6b+18=3 =6b=—15

a=—3,b —
2
x 1 1 0 7 -1

4, If = , then find the values of x and y.

Y 2113 -1 4 2

Solution

5l S

[x+3 0—-1 =[Z —1]

y+6 0-—2 —2
[x+3 -1 _[7 —1]
y+6 -2 l4 -2

= p+I=F =sz=4d,
=>y+6=4 =y=-2
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i

1. Find the values of each of the determinant.

, 10 5 N -5 8
(1) (i1)

4 6 -3 -7
Solution
10 5
4 6

38‘

(iii) ‘0 5

(i)
= (10)(6) — (5)(4) = 60 — 20 = 40.

-5 8
= =

=(=5)(-7)—(8)(—3)=35+24=59.

(if)

3

LE 8
g2

(iii)
— (3)(2) - (8)(0) =6.

2 Find whether the following matrices are singular or non-singular.

5 3 7 21 13 5 2 0
A= , B= ; E= , D=
B s M S P S T

Solution

A = g g] , |A| =10 —9 =1 # 0 Non-singular;

B = , |B| =42 — 42 = 0 (singular).

|C| = 39 — 35 = 4 % 0 Non-singular

5
3
] , |D] =0 (singular).

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)

Authors: Arshad Ali & Muhammad Usman Hamid 65
. x 6. .
3. Find the value of x when 4= s 15 is a singular matrix.
Solution

x 6
A—[Ei 15]‘

|A| = 15z — 30 = 0.

— T =2
4, Find the adjoint of the following matrices:
a b 5 -2 -3 5
= o B= , U=
c d 3 7 -3 2
Solution
[a =] [7 2 2 =5
Adjd= ,AdjB = AdIC =
- a -3 5 3 -3
5. Find multiplicative inverse of the following matrices:
_ 5 0 (-4 8 40 8
O o 5} w1y 2} W 2}
35 (10 8 o [-2 =3
) | —SJ v) 3 3} (Vi) 4 5}
Solution ) ] ]
AT = - adj(4) A~ = - adi(4).
{3 0] {—4 8]
@)L (i) [ 7 2], det =—8-56=—64
—1_1[30] [50 L
ab10 T v
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= gy adif), A7 =1 adj(A)
[40 8] 35
(iii) [ 2] , det =80~40=40. (iv) [5 =3 , det =—9—25=—34,
2 -8 a5
=gy o =l b - J
A= [—J 40]' A =g [_5 g]

= gy - adi(4) A7 = - adj(A)

{10 8]
(v) L3 3], det =30—24=6.

J =8
...1_1

(vi) [4 )]  det =—10+12=2.

5 3
=g, ="

Al =

o] —

6. If A= B :I] , then find 47! and prove that A4 ' =474 =1
Solution
det(A)=-5+6=1,
a1 ]
A—-1
AT = —2 5
5 3] [<1 8| [1 0
AAL = [0 _ |
2 —1| [-25] [01
—1 3] [5 =3 T o]
A1A = =
_—2 5_ 2 —1_ _(J 1_
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T Show that the following matrices are multiplicative inverse of each other.
0 [2 -1 [21} i [415‘ s -2
1 3 1 3
-3 2 3 2 2 8 1 9
Solution: two matrix are multiplicative inverse of each if their product is identity
0 (il
i ; 4 15] p DB
L. A—iz),B— ﬂ ;]
BERIREY: I Sy
e h 415014 =% |10
R AB=|, . [] =l s
=323 (0l IRCE I

8. Prove that (ABY'=B~'47" | if

e - I I O I
@ BRI i @ A=le o] 5=]5
Solution
_3 -9 5 —1
0>A::[5 6].]3:[—3 ol

|A] = (=3)(6) — (=2)(5) = —18 + 10 = —8
1Bl =(2)(2) — (—1)(-3)=4—-3=

-3 2] [2 -1 0 —1
AB_[:-) (’5][—3 2]:[—8 7]

|AB| = (0)(7) — (—1)(—8) = —8

1 6 2
—1
A= —8 [—5 —3]

(AR et [7 l]

—8 (80
2 1 1 6 2 1 |71
~1 A1 — B —_— —
B4 [3 2] —g [—5 —3] —g [8 0}

Prove that (4B) ' =B 'A4"
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1 2] 0 —1
w =150 =[5 2]

68

Al = (1)(0) = (2)(8) = —16
|B| = (0)(2) = (=1)(5) =5
12] o 1] [0 3
R = !8 (‘J {5 2] N {0 —8]
|AB| = (10)(—8) — (3)(0) = —80
w31 [l -2
4 1_—_16[—8 1]
g 1T2 1
chls [—5 0
4 1 [-8 -3
45 =53 )

1f2 1] 1 [0 =2
=] =1 . = s T
b 5{—50] —16[—81]

Prove that (4B) ' =B '4""
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| EXERCISE m

1. Solve by matrix inversion method, if possible.
(i) 2x+5y=19 (i) 3x+2p=7
S Sx—y=16
(i) x—2y=9 (iv) 3x+2p=2
2x + 7y =—4 % 2yl

Solution

(i) 2z +5y=19, 4z —3y=—1,
Matrix form

Determinant
|A| = (2)(—3) — (5)(4) = —26.

Inverse

Solution

(i) 3z +2y=7, 5z —y=16.
Matrix form

Determinant
|A]=(3)(~1)

Inverse

Solution

WEEa i s | MW

p=38, y=-l,
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(i) z —2y=9, 2o+ Ty=—4. (iv) 3z +2y=2, x —2y=—-2,
Matrix form Matrix form
1 =2| |z 9 3 2 vl 9
7161 - )
Determinant Determinant
1Al = (1)(7) — (—2)(2) =11. Al =(3)(-2) - (2)(1) = -8.
Inverse Inverse
. —92 -9
72 -1 _ 1 |74 —2
4_l_ﬁ[_(2 ]] - "‘[—] 3}
Solution Solution
T ) ( 5 X — A-1 :L -2 =2 2 _ 0
[:/] =A"E =g [_‘2 J [_QJ - [;)2} Ll] A7B= {—J 3} [—‘2} [1 '
z=5, y=—2. =0, y=1.
2. Use Cramer’s rule to solve the following paii‘ of linear equations, if possible.
(i) xt+4p=4 (ii) x+2y=1
2x—y=5 Ix—2y=-3
(i) 2x—5y=-6 (1v) Ix+2y=-1
4x —3y=-12 5+ 6y=>5
Solution
(i) x+4y=4, 22 —y=>5.
)
P = 1 4
4| = \ _1‘ _
-
: 4 4
|Ay| = ’5 _1’ = —24
x=[}
) 14
4 4
A=y )
9 i—1 _laxl L,
X=Tr=T5=3
1 4
A= ===
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(ii) +2y=7, 3z —2y=—-3.
1 2
Al
3 =2
|1‘1|—‘l ==
5=
-3 r 2
|AX| [ R = =8
[ ﬁ
k |Ay|:’i _(3’:_‘21
¢ 2
As = [—3 —2} Al 5
T =)
_| T Ayl _
By= [3 —3} = \A}; =% =3
(i) 2z —5y=-6, 4z —3y=-12,
2 =5
A= :
{1 —3] 4= 2 =3 = 14
=1y _al=
—6
i [_12} | =6 =5 _ 19
1Axl =|_1 45 o
6=l
L 2 —6
Ayl = =0
4] 4 19| ="
—6 —5
Az = [—12 —3} el 4y
B
2 —6
- 4y
(iv) 3z +2y=—1, 5z +6y=>5
[3 2
A=ls 6}
32
- |A| = _?6 _3
B -] 5
o}
-1 2
. |Ax|"’- | =—16
«[4
3= .
x$$ |4,|= : 5| =2
A — -1 2
S L T
1Al 8
A, = 5 =l 4l _5
2 155 4 — 8 2
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An electrical engineer wants to determine the current in two branches A

3.
and B of a simple electrical circuit. The system of the equations is:
FEy=7
2x—y=2
where xis the current in branch 4 and y is the current in branch B. Find x and y
by using matrices.
Solution
r+y="7,2c—y=2. I
4 ' 4 |Ax|_ 2 _1|__9
11
: [Q“J 17
-]
7
b- M 1.9
4yl =]y 5| =12
Al = =-3
141=15 J Al _ 9 _4
Tolal 3
- Wl
2 —1 - || -3
4. Three forces act on a particle and must be in equilibrium i.e. F+F,+ F, =0,
8 -2 y :
where F=| [ F,= . Iy = - Find the value of x and y.
x P —
Solution

F+F+F=0

tREROR:

This gives two equations:

8—2+4+y=0

r—T—1=0
y=—6
T =28
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5. Two support beams, A and B are holding up a combined load of 100 kN.
Twice the load on beam A and three times the load on beam B equals 240 kN.
Find the load of beam A4 and beam B by using matrices.
Solution

Let A and B be loads on beams.
Equations:

A+ B =100
2A+3B =240
]
2 3

.

A=

(100
240

100 1
Aia= l-zm :3]

100 1
240 3

1 100
Ap = lz 2-10]

A= = 60

1 100

Ds =9 940

‘ =40
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6. In a 2D game world, two characters are moving along straight paths. One
character moves along a line where the total of twice their horizontal position
and vertical position is 5, while the other moves along a line where their
horizontal position is one more than their vertical position. Find their point of
intersection by using matrices.

Solution
20 +y=295
r—y=1

D
4l — |2 _11|:_3
5 1
]
5 1
A g s
4, 1_1‘ 6
2 5
A,U_ I:l l]
9 5
A, |l = = -3
wl=} 7 =-3
[ Ayl
x—m =2
_layl
y="n 1
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g Two years ago a man was 5 times as old as his son was. After 6 years he will be 3

times as old as his son. Find their present ages by using matrices.

Solution

L 3Ib)-1E)

y=—=10.

| Beo|

8. Two cyclists are 44 km apart and start out at the same time. If they go
towards one another they meet in 2 hours, but if they go in the same direction

: 1 : . .
the faster overtakes the slower in 75 hours. Find their speeds by using

matrices.
Solution
I; 1 vi| |22
l —1 (2D) - h—‘: '
Y M
X = = —2
131
22 1 s
Ay, = |33 = —26.867,
= —1
1922 3
Ay, = | 88 = —15.467
15
—26.867
v = ———— =13.433
—15.467
- # =T33,
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3|

l REVIEW EXERCISE

1. Four possible answers are given for the following questions, Choose the correct

ANSWer,
_ a+2| |7 en g =
(1) If 1 713 ,thena =
(1) 3 @) s (©) 6 @7
iy A=[3 5 0]isa matrix.
(‘4!{ Tow (b) square (c) column (d) null
2
(i) B= [3] is a matrix.
(a) identity (b) square (¢} row (zﬁ column
1 00
(lv) M=|0 1 0/|isalan matrix.
001

(a) rectangular (Vf identity (¢) column (d) row

(v) Ifd'=-4,thenAdis  matrix.
(a) symmetric (b) row
(c) rectangular (ﬁf skew-symmetric
(viy IfA=[3 4], B=[7 8], thend+B=
(a) [21  32] (b) [24 28]
Mo 12] @1 1]
(vii) IfA=[3 4], B=[7 8], thenB—A=
(2) [10  12] by [11 1]
Wi 4 @4 -4

) ] Visit us @ YouTube “Learning with Usman Hamid”
Available at MathCity.org



Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid

77

3
(viil}) What s the additive inverse of LJ?

e
(a) 4

g

|

of]  uff

3 3
(ix) If A= { } then order of 4'is:
2 2
& 3-by-2 (b) 2-by-3 (c) 3-by-3 (d) 2-by-2
3 I
® o 4"
{(a) 11 (\5{12 (c) 13 (dy—11
4 2 5 5
2. If A= , B= , then find
7 6 3 8
(1) (4 - BY (i) B -4 (1) 24+ 3B
Solution
(i) (A-B)’ (ii) Bt — A*
4—52-5] [-1-3 ,_[68 ,, [47
A_B_[T—SG—S}:[—l —2}‘ Bz[qg}‘ A:[g(;]
a-sr=[5 5 B-a=[125570) = |5
(iii) 24+ 3B
k= {18'1 |]z] '
e [15 15
s = [24 24] '
—— 8+15 4+15] _ [23 19
2p2l = [141 24 12+~24] - {38 36} ‘
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3. If A= , B=
45 2 1

78

3 2 -
, C= - then verify that

1

(1) 2{A+B):2A—|—28 (11) A+tB)+C=4A+(B+C)
(i) @@+B)C=AC+BC  (iv) C(A-B)=CA—CB
(v) (AB)'=B'4" (vi) AA'=A7'A=1I
(vil) (AB)Y =B'A’ (viii) (4B)C=A(BC)
Solution
24+5 3+6 7 9
A+B:l ]:{ ] _[2+5 3+6] (7 9
4+2 5+1 6 6 A+ B = 442 5+1|1= 6 6
Now multiply by 2: Then
14 18 7T+3 9+2 10 11
2(A+B):|:12 12] (A+B)+C:|:6+1 6-!-7}:{7 13]
Now find 24 and 2B5: Now find B + C:
5+3 6+2 8 8
|4 6 {10 12 B+C’:l }:{ }
2A_l8 10], 2B_[4 2] 2+1 147 3 8
Then
Add them:
2+8 3+8 10 11
14 18 A+w+CV:L+35+4:{714
2A + 2B = 12 19

Hence,

2(A + B) = 24 + 2B

Hence,

(4 4B+ = At [B-+ G
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det(A) = (2)(5) — (3)(4) = -2
det(B) = (5)(1) = (6)(2) = =7
1[5 =3
A-l _
=5 {—4 2]
1 [1 -6
71__
b= [—2 )]
L [-L €7[-% 8
AT e T 2 2
= [7 5[5 4
29  —15
— | 14 14
7]
4 14

Both sides are equal

(ili) (4+B)C=AC+ BC (iv) C(A— B)=CA—CB
245 3+6] [7 9 2 o [ el
A+B:[4+2 5+11:l6 6] A"B{z 4}
7 9113 2 . )
A+ B)C = _[32][-3 =3] _[-5 -1
( ) [go 6]771 7 CM_B)_L 7“2 4} {11 25]
(A+B)zc z [234 254] 9 25 R~
o a2 ca=[i 1]
ac=[, 2} 7=l & o
BC:[S 6][3 2]:[21 52 (wB_[l? 29]
2 dl1 71717 11 i {5
Ac+BC=|9 25]+[21 52 L
17 431717 11 CA_CBz[ 5 w
30 77 11 25
AC + BC =
24 54 —
Both sides are equal oth sides are equal.
(v) (4B)Y'=B'4" (vi) Ad'=A"4=1
23156 16 15 23
AB = LL J [2 1] N {30 29] ' A L 5]
det(AB) = (16)(29) — (15)(30) = 14. |1A] = (2)(5) — (3)(4) = -2

i1 1 | & =8| _ [=5/23/2
8 _3[—4 2}_[ 9 =1

o [23][-5/23/2] [10]
/ I _ —
i 4 J [ 2 -1] |01]
1, [-5/23/2][2 3] _[10]
ATAE= |y ) |a 5] [0 1]

Both sides are equal
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(vil) (AB)Y =B'A’ (viil)) (AB)C=A(BC)
_[23][56] [10+6 12+3] A 15 91 59
AB=14 5 [2 1] - [20+10 24—5} ' AB = [;g ;ﬂ g BG= —; 1)1]
4B = |13 ) '
s o] | _[16 15] [3 2] _ [63 137]
B'=l6 1 b= [30 20} [1 7] = [119 263
At = [2 4]
3 5] , 2 3] [21 52] [63 137
pa=[>? [2 4] _ {1956 ?0“0] ABC)= L )] [7 1| = |119 263
6 1| |35 1243 24+5 . - - -
- Both sides are equal
Both sides are equal
7 3 5 3
4. If A= , B= , then find
2 1 2 4
iy |B (i)  AdjB (iiiy A
(iv) A7'A4 (v)  (ABY (vi) (B
Solution
(i) 1B (i) Adj B
[B|=(5)(4) ~ (3)(2) =20 6= 14 A(lsz[jO -33].
(ii)y A~ (iv) A4
4l=1) - @)@ =7-6=1 4] =(T)(1) - (3)(2) =761,
. _%[—]‘2 _73] ) {—12 _‘3] AT =1 [—]z _73} - [—]2 _73] ‘
1.1 =3117 31_11
A A_[—z 7”2 1]_[0
(V) (AB) (vi) (B
_[7 3115 37_7[41 33 _[5 3
AB_[Z 1”2 4:12 10] B_[ ]t
. [41 331" 41 12 52
(4B)" =11, 10] 133 10] [ ]
t\t — —
(B)" = [3 il [ J=7
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5. Use matrix inversion method and Cramer’s rule to solve the following pair of
linear equations, if possible:
(1) 3x+4y=17 (i1) x—6y=-15 (i) 2x+y=S5
Sx—y=2 2x+6y=-3 XF3p=—3

Solution

Matrix inversion method:

3x +4y =7
i) DY =S

__ [15/23
— | 299753

3 4
-t
|A| = —23

- —1 —4
A= [—3 3]
X=A"'B

Cramer’s Rule:
3r+4y =7
i) Sl —g — 2

—1

t Qo

|A| =

-

.

T g T

7 4

Azl =1, —1|

—=7(—1) —4(2) = —15

~J]

oo
(N

|Ay| -

o1

5

=3(2) — 7(5) = —29

B iR
SE s
29 __ 29
Y= =35 — 33

Available at MathCity.org

Visit us @ YouTube “Learning with Usman Hamid”




Mathematics 10: PECTAA (2026)
Authors: Arshad Ali & Muhammad Usman Hamid

Matrix inversion method:

xr—6y=—15
i) 2z + 6y = —3

|A| =18
6 6
o 1
e
X=A"'B
. [6 6][-15
T B|-21[]|-3
_ 1 [-90-18
T 18| 30—3
4 [—108
T8 | 27

Cramer’s Rule:
T —6y=—15
ii) 204+ 6y = —3

1 —6

l= ’2 6

—1(6) — (—6)(2) = 18

—15 —6

|Az| = ’ =8 6

= (=15)(6) — (-6)(—3) = —108

S
[
I

Matrix inversion method:

20 +y =95
3

iiii) {:17 33y = &

A =5

5w | 8& =1
=i h ]
b W (s

[
=
I

| w
}\—-&
o |

’—i
|
1
w
— ]

=

I
U=
1
—
N
| I

Cramer’s Rule:
22 +y =25
i) |7+ 3y=3

21‘

= ’1 3

—2(3)—1(1)=5
A=

— 5(3) — 1(8) =12
—2(3) —5(1) =1

T =

o
|

Nag
I -
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6. Find two numbers by using matrices such that twice the first added to the
second makes 21 and twice the second added to the first makes 27.
Solution
2z +y = 21,
x+2y=27.

x+3y=48 = z+y=16.
Solving,

=5,

y=11.

Numbers are 5 and 11.

7. 4 knives and 6 forks cost Rs. 136, whereas 6 knives and 5 forks cost Rs. 164. Find
the cost of'a knife and a fork by using matrices.
Solution
Let = =knife cost, y = fork cost.
4z + 6y = 136,
6z + by = 164.

Matrix form AX =B,

16 136
A= [6 J  B= [16;1] '

Using Cramer's rule,
46

A=l =20-36=-16,
el L
Ac =5y o] = =304
1136
Ay = | 1o 160.
304
. BT
16 )
160
=T

Knife = Rs.19, fork = Rs.10.
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8. A shop employs, 5 men and 3 women, pays total daily wages Rs. 3500. If the
number of men is reduced to 2 and 3 extra women are taken on, the daily wages

amount to Rs. 5000. Find daily wages of a man and a woman by using matrices.

Solution

Let m =man's wage, w = woman's wage.

om + 3w = 3500,
2m + 6w = 5000.

Matrix form AX =B,
53 3500
A‘lzJ’ B_[mm}
Using Cramer's rule,
53
26
3000 3
0000 6
5 3500
2 5000

A= — 24,

A, = ’—Gmm,

Am —

’ = 18000.

6000 _
m = 5L 250,
18000  __
w = ——7=T50.
24

Man's wage = Rs.250, woman's wage =
Rs.750.
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