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Question 1

Evaluate each of the following determinants.

(i)

Solution:

For a 2 x 2 determinant,

a b

C

=qad — be

= (=3)(—=4) — (=3)(3)

=2049
=
(ii)
—4 3
1 -3
= (-4)(-3) - 3)1)
=12-3
=[9]
(i)
N -5
2 3
= (1)(3) - (-5)(2)
=_3+10
=
(iv)
2 -5
2 =1

= @)D - (=5

=-2410

Exercise 19.2

(Class 10, Sindh Board)

(v)
3 —8 i
4 1 =5
0 —1 —4
Solution:

Expanding along the first row:

— 5(15+5) — 4(—4)
— 100+ 16

=[—84

1 -5 4 -5 4
=53 — (-3 + (=4
-1 -4 =3) 0 —4 ¥ & 0
= 3(—9) +3(-16) — 4(—4)
=—27 — 48+ 16
A
(vi)
-3 4 -5
2 -3 -5
1 3 5
Expanding along first row:
-3 -5 2 -5 2
=-3 —4 -5
5 1 5 1
= —3(0) — 4{15) — 5(9)
= —60—45
-
(vii)
0 5 4
-3 4 -5
1 0 -5
Expanding along first row:
:075—3 —574—3 4
-5 1 0

=1

-3
3




(viii) Solution:
4 3 _5 Since all elements of the first column are zero,
-5 -1 -5
-1 -5 -5 -5 -5 -1 i
—4 _ _ (xi)
4 2 4 2 4
-2 0 0
-6 =z 1
=4(18) — 3(—10) — 5(-18) 40 -1
= a0+ Expanding along first row:
=|184
A |
=2 1
(ix) .
1 0 4
2 3 -5 a Wl
3 5 3 =
R ) B _32 i
(xii)
=1(9425)+4(—10-9) 2 0 0
=534 — 76 F~5 @
0 0 -4
—[—42
Solution:
(X) This i1s a diagonal matrix.
0 a b | 4| = 2(=3)(—4)
0 ¢ d
0z y =




Question 2

2 1 1
A= 1 1
1 -1 2

Find the minors Miys, Mas, Ms1 and the cofactors
Ayz, Az, As.

Solution:

Minor Mis: Delete 1st row and 2nd Column

11

Mo —
12 1 2

=0 -D1)=2-1=1
Cofactor Ajs:

Ayp= (1M = (1)1 =1

Minor Mss:Delete 2nd row and 2nd column

21

Moo =
2212

=22 -01)=4-1=3
Cofactor Ags:

Agg = (1?2 Moy = (41)-8=3

Minor Msq: Delete 2nd row and 1st column

1 9

Moy —
21 1 9

— (@)= ()1 =2+1=3

Cofactor A.q:

Agp = (1M = (-1)%-3=-3

Question 3

For what value of z is the matrix

=g @l
2 4

singular?

Solution

A matrix is singular if its determinant is zero.

55—z z+1

Al =
2 4

=G-a)d) — (e +1)(2) =20— 4 — 2z — 2

=18 — 6z
For singular matrix,
18—6x =20
6z =18 = ¢ =[3]

Question 4

Classify the following matrices as singular or non-

singular:

0o 2 -1 0o 2 -1
A=13 —2 1 B=|3 -2

3 2 -1 3 2 1
Solution
Matrix A:

-2 1 3 1 3 -2

|Al =0 — 3 1
2 -1 3 1 3 2

—0-2(-3-8)—1(6+6)

12-12=0 — ‘ Matrix A is singular ‘

Matrix B:

=2 1

|B| =0
2 1

—0-2(3-3)—1(6+6)

=-12

= | Matrix B is non-singular




Question 5: Find the adjoint of the following

(a)

(1)

For a 2 x 2 matrix,

(b)

E—=|-1 0 =2
3 —4 1
Cofactors are found by deleting the
row and column of each element.

Y U]
Cy = (-1) 4 1| 8,
I
—(1)3 _
Co=(-1P|3 |=-5
-1 0
Cu=(-1, /=4
U = (*1)3 _24 _15 =18,
- .
Osz = (i) N | =12
023_( 1) 3 —4 = —6
2 —b
@ay— (—1)* i _2‘ —tf,
—3 —5
Cay = (—1)5 1 2‘ = —1,
-3 2
— 6 —
033_( 1) | 0‘ 2
Cofactor matrix:
-8 -5 4
18 12 -6
—4 -1 2

Adjoint is the transpose:

-5 18 —4
adj(B)=|-5 12 -1
4 -6 2
(c)
0 -2 0
C = 6 2 -8
-3 0 6
2 —6
[ 2 —
O = (1) | 6‘ 12,
y £ £ <ol
Ciz = (=1) - 18,
6 2
_1hd =
013 - ( 1) -3 0‘ 6
-2 0
R 3 —
021 - ( 1) 0 6‘ 12:
| 00
Cos = (—1) s 6‘ =0,
B 0 =21
Cag = (—1) I 6
-2 0
— 4 p—
C’31 - ( 1) 2 6‘ 123
0 0
= (1} . _6‘ =0,
G 0 =2
Ca3 = (—1) 6 9 12
Cofactor matrix:
12 —-18 6
12 0 6
12 0 12
Adjoint:
12 12 12
adji{(C)=[—-18 0 O
6 6 12




Question 6

Verify Aladj A) = |A[|f, where A =
Z 3
—4 -6/
1. Find |A|:
|4| = (2)(—6) — (3)(—4) = —-124+12=0
2. Find adj A:
. = =
adj A = ( 49 )
3. Verification:
: 2 3 —6 =3
A(adJA)(_4 —6)(4 2)
[-12412 —6+6
S\ 24—-24 12-12
(o0
A0 0
Since |A|f = 0({) = 0, verified.

Question 7 Find Inverse by
Adjoint Method

wa-(% %)

Al = (8)(-1) —@)(—
adj A = (1 32)
-G 3)

(if) B = (g 160>

|B| = (3)(10) — (6)(5) = 0

2y =1

1

2
A=

Inverse does not exist (Singular)

2 1 1
{i)c=13 21
2 1 2
IC|=2(4—-1)—-1{6-2)+1(3—4) =1
Cofactors:
On =3, Ciz=—4, Ciz=-1
Coy=—1, O =2, Co3 =10
Oy =—1, Cp=1, Cy3 =1
F =1 =l
ot = | - PN
- 1
1 0 1
(iv)y D=—4 1 -1
G —2 1
1D =1(1—-2)—-0+1(8—6)=1
Cofactors:
Dy =—-1, Dyp=-2, Diz=2
Doy =2, Dyp=-5Ds=2
Dy =-1, Dyp=-3, D=1
—1 =2 -1
Drt=1-5 5 -8
2 2 1
1 -1 3
v E=1] 2 1 2
-2 2 1
|E| =1(5) + 1(6) + 3(—2) =5
Cofactors:
Ey = 5, Eig=-6, FEji3=-2
Eoy = -5, Eyn=71, Eay — 4
By =5, F=4, By =3
1 5 =5 =B
E1= 5 -6 7 4
-2 4 3




Question 8
(i) Matrix Inversion Method

Equations: 2z + 3y = 14
and —4x 4+ y = 28.
Step 1: Write in AX = B form.

2 3\ [z\ /14
4 1) \y) " \us
Step 2: Find |A|.

A= (2x1)—(3x —4)=2+12=14

Step 3: Find adj A.

. 1 -3
ad]A—(4 2)

Step 4: Solve X = A71B

— h(adj A)B.

()-u( D@
1 ((1 % 14) + (=3 % 28))

T 14\ (4% 14) + (2 x 28)
1 f1a-84\ 1 (70
T 14 \b64+56) T 14 A 112

‘;1::—5,@;:8‘

(ii) Cramer’s Rule

Equations: 2z — 4y = —12

and 3z 4+ 2y = 0.

Step 1:

Find determinant D (Coefficients).

—(2x2)—(—4x3)=16

—4
Fv

Step 2: Find D, (Replace z-col with
constants).

Step 3: Find D, (Replace y-col with
constants).

D, = ‘2 —12

e ‘(2><0)—(—12><3)36

Step 4: Solve for variables.

D, -24

N P
Y= T 18 ’
S B g
E=m T m
3 9
xr = —— =
a ! D)




