www.pakcity.org www.pakcity.org www.pakcity.org
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Math Sci 9: Test

Name: Roll No. :
Date: . -20 Teacher's Signature:

Q.1: Tick (v)) the correct answer. af %u( (V)42 <1 /:Ulr'
The idea of matrice was givenin lf l/u‘#u" ;r‘jl{ux'l? -1
1860 (D) 1858 (C) 1856 (B) 1854 (A)
The order of matrix {2 1] is: 2062 1] -2
2-by-2 (D) [-by—-1 (C) I-by-2 (B) 2-by-1 (A)
Which is the order ofa square matrix? ?.‘LK,JGU.{/...{I?J;VU’( -3
3—-by-2 (D) 2-by—-1 (C) l-by—2 (B) 2-by-2 (A)
A square matrix M is called skew symmetric If: :ﬁugi..f }.-:’x,’:f MGG L1 -4
M'=1/M (D) M' =M (C) M'=M (B) M'=-M (A)
The idea of matrice was given by : R R (0 -
Dr Abdul Salam/(U/'u,f}’flj (D) Jhon Nephier/ Ak (C) r 4” Newton/ (B) Arthur Cayley/éf/iff (A)
The order of matrix is: 0 -k 6
3-by-3 (D) 2-by-2 (C) = el 1by3 (B) 3-by-1 (A)
The product of is : [1 2] _2 ﬂ?\o_/\\ﬁ :4‘—‘:‘/2‘}‘ L _7
-13] (D) 1@ [, 010 13 @ 31 (A)
Matrix is called : ‘ " @Q&%< < bl -8
Singular/.st (D) Unitiles (€) 5\ - Scalar/ A% (B) Zerol$3 (A)
Order of transpose of matrix is: f\ﬂ\(j l :;.,QJ;K_.JG'}:;%}L*JG‘ -9
|-by-3 (D) 3—b}-—@y—3 _2—_ 2-by-3 (B) 3-by—-2 (A)
Product of matrix is: ¢ <><O§ [x ] _12 :g‘_,;l,;f‘_}”bd ~ 10
[x+2y] (D) - y] (C) e x32y] (B) [2x+y] (A)
10x2 =20 Write short ?@g rs to any ten (10) questions. &% A=zl = Ur10(f 24
What is meant by row an mn in matrix? *‘4_:/LC:...H63UL&;J_JE i
~ind the order of matrix: C=[2 4] _ _ C=[2 4] épl’”,.,«/l{._/ib -ii
~ind the multiplicative inverse: B = _31) _% _.é(:l”wg’d 2 il
Find transpose of B=[5 1 —6]. R ] _ipl’ﬁﬂ/K B=[5 1 -6] ._iv
Explain associative law under addition. B 0 —1° _.q:/ug:f Ek l%pu"u;’b -V
~ind the additive inverse: b =% PN :ép’-’”u’ﬁd‘f _Vi
How multiplication of matrices is done? _ -3 N _2 1—_ ?%Jlgd;d“/f/fuﬁﬁ’ ~Vil
Find the product of . i _01 12 _31 S A i
What is menat by adjoint of a matrix? - — - S /l/a....wwlé..fjb -ix
What is meant by identity matrix? Sl e 6 dbd 2 X
Find the values of @,b,c and d which satisfy the matrix equation ..u"d‘{ (b.«w/_ﬁbudrdﬁiﬁ“‘w” J dsc,b,a _xi
What is meant by symmetric matrix? *U*JZJL;J A i
1x10=10 Write answer to any One (1) question. éq_.flil{dlr..fa;df s

Solve given linear equations by Cramer's rule:  2X+ V=3 ; 6x+5y=1 2 Fe (o6l £ Jor Ui _3 Ay
Solve linear equations by matrix inverse method. 4x — 2y =8 ; 3x+ Y= —4 :épl"“:_. Jﬁ’&iuﬁl@;,}:{d’ oy -4 /,Ulr
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Exercise 1.1

Q.1 Find the order of the following matrices.

2 3
-3 6

{— —

& =

[t has 2 rows & 2 columns that’s why 1ts order 1s 2 - by -2

2 0
B=

It has 2 rows & 2 columns. So, its order 1s 2- by -2 Q@

©
C=[2 4] %@\O
[t has 1 row and 2 columns. So, its order 1s I@%%
: &
P A
D=| 0
6

It has 3 rows and 1 column. So, its order is 3 — by -1

Please visit for more data at: www.pakcity.org

= 0o Q.

a
E=|b
c

It has 3 rows and 2 columns. So, its order 1s 3 — by -2
F=[2]

It has 1 row & 1 column. So, 1ts order 1s 1- by -1

2 3 0
G=|1 2 3
2 4 5

[t has 3 rows and 3 columns. So, its order 1s 3 —by -3



H=

It has 2 rows & 3 columns. So, its order is 2- by -3

Which one of the following matrices are equal?

0.2
1) A =|3],
3) C=|[5-2]
4 0

5) E=

J_6 2_

[3 1
7) G=

3+3_
9) I=[3 3+2]
Solution:

2)

4)

6)

8)

10)

B=[3 9],

D=|[5 3]

Order of A=|3]is equal to Order o T@ 2]

Order of B=[3 5lis equal

Orderof C =

rder of I=[3 3+2]

[5-2] is equal to Order of A = 3]

D =[5 3] has no equal matrix.

4 0
E =
[6 2_
Orderof > H=
|2
Order of F = ;

4
6 2

has equal matrices.

1s equal to Order of G =

] 1s equal to Order of ] =

(2+2 2-2
| 2+4 240

3—1

3+ 3

|
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().3 Find the values of a, b, ¢ & d.

a+c a+2b _—O ~7
c-1 4d-6| |3 +2d

Solution:

As Matrices are equal so their corresponding entries are same.

a+c=0-(1)
a+2b=-7T—(2)
c—1=3-(3) o
o
>
dd — 6=+2d — (4) 5
kv
Solving 3™ equation Solving 1™ equation O
=
c—1=3 :—1+c=0©@® g
© +
¢=3+1 Q§$ o~
@ o
c=4 Ve>a =- (©
@ﬂb O
: : O . " ; O,
Solving 2™ equation O@ Solving 4" equation -
&
3+2b=*7 4d“6=2d B
-4 +2b=-7 -6 =2d - 4d =
-
2b=-7+4 -6 =-2d g
©
i d= +h, &J
3 +2‘]
e
2 d=3
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Exercise 1.2

Q.1 Identify the following matrices.

P
[t’s all members are 0. So. 1it’s a null matnx.

A=

B=[2 3 4]
It has only 1 row. So, i1t’s a row matnx.

4

C=|0 Q@

_6_ O
It has only 1 column. So, it’s a column matrix. @O@
. 1 0 @%5
P | &

It 1s an 1dentity matrix because it yonal entries are 1 and non-diagonal entries are zero.

E=[0]
It has only 0. So, 1t’s a null matrix.
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-
F=|6
7

It has only 1 column. So, 1t’s a column matnx.

Q.2  ldentify the following matrices.

-8 2 7
112 0 4
Its number of rows & columns are not equal. So, i1t’s a rectangular matrix.

(1)




(2)

3

0
1

It has only one column. So, 1t’s a column matrix.

(3)

The number of rows & columns are equal. So, it's a square matrix.

(4) [

[dentity matrix — Because Diagonal entries are 1 and non-diagonal entries are 0.

(3)

(6)

(7)

Column matrix because it has onl

(3)

9)

Q.3

(1)

[3 10 1]
It’s a row matrix because 1t has only 1 row.

A =

4

1
3

5 6
Number of rows & columns are not equal. So, it’s a rectangular matrix.

|
0
0

l

-]
0 0 1
Square matrix because number of rows & columns are equal.

‘o o

0

0 0

Null matrix because all elements are (.

1

2
4

2 3
2 0

0

4 0
0 4

Identify the matrices.

—

www.pakcity.org
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Scalar- matrix because it non-diagonal entries are 0 & diagonal entries are same.



(2) B=

3 C

| —

1 0

0 1

5 0
0 -1
Diagonal matnx because 1ts non-diagonal entries are O.

|

Unit matrix because diagonal-entries are 1.

(4)

(5 E-=

Scalar- because diagonal are same.

Q.4 Find the negative of matrices.

1
(1) =10
_]__
e 1 '."_.l -.
—A4=—| 0 |=| 0
1| |1
(2) {3
12 1
T
_RB=—
_2 1 ]
-3 +1]
B =
|:_2 _1“
3) C 2 6
' 3 2
Y
=
m3 2-

0

1+1

(3)

[-2 -6
@53 2
§\<> {—3 3]
ﬁggpz
@ 4 5
3o
_D=_
—_4 5-—-
___+3 —3 |
|4 -5
1 -5
Vool
1 -5
=
N
-1 45
|2 3

Q.5

(1)

www.pakcity.org
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0 1 2
(6) F =
Al'_: ] __3 4__r
_5 |12
A=[0 1 -2] - [3 4
13
F* =
m2 4-.
2) B=[51 -6}
B =[5 1 -6] i o
Q.6 Verify ifA=| . |and B
5 , erity il 0 ]an 5 0
B =| 1 - - T
—6

-7 (1) (A)' =A
Solution: (A")' = A
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1 2
3 C=|2 -1
3 0
1 2
C'=|2 -1
3 0
12 3
T
N
203 -
(4) D= 0 5 Hence Proved.
L [2 37
LY = ,
0 5 o/
2 0] (i) (B') =8
' = . : Y
'3 5 Solution: (_B ) = B
11
- -
(5) E [2 W LR
v Bt |
% 2 2 0
2 37 197
ot o || 2]
—4 5_ | 0




() - 5
Hence proved

www.pakcity.org
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xercise 1.3

Q.1  Which of the following are conformable for addition?

2 1 3
A= . B=
—1 3 ]
1 O _ -
2+1
C=|2 -1{, D=
3
] -2 - -
_ i} 3 2
-1 0
E= . F={ 1+1 -4
|
- & 3+2 2+1
Solution:

In the above matrices following matrices are suitable f‘%\a (1on.
(i) A and E are conformable for addition bee@ > their order is same and both are square

matrix.

o

(i) B and D are conformable for addition because the order is same i.e. they have two rows

and 1 Columns and :&@ tangular matrices.
(i) C and F are conformable ftor addition because their order 1s same 1.e. they have three 3

@)

rows and 2 columns and they are a rectangular matrix.

Q.2 Find the additive inverse of the
following matrices:

2 4
(1) A= [_2 ,

Solution:
Additive mnverse of a matrix 1s
negative matrix.

2 4.
A= [_2 3 1S
B :_*2 4‘“: (-1)x2 (-1)4
=15 THEw O]
___A:"—z —4 ]
2 -1

(2) B=| 2

Solution: B=

www.pakcity.org

Its additive inverse 1s

+1
-B=-| +2
+3
[ 1
-B=|-2

0
-1
-’

-1 |

3
1

—1
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(3)

Solution: C =

(4)

Solution: D =

Y 5 T

Solution: E =

The additive inverse of the given matrix is:
I —1x1

—1x0
_—le —1x1

Solution: F =

Its additive inverse 15

C

The additive inverse 1s

r—

e

-C=

—

1
-3
2

- =

4
N
"4
__2_.
41 [-1x4 |
_[—2 :_—lx—Z_

0
-2
1 .

-1
3

0

1

.

[—1
-E =
0

-3
2 1

The additive inverse 1s

[ —1x1
—1x-=3
__—l?x:.Z

o

0
5

l

]

0
_]_

1

B
o1
-1 V2.

—1x0 |
-] % =2
—1x1 |

_,, -1
Q3 If4 = [

2

C=[1 -1 2], D=

then find.

|

2 1
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-
1

[
1

I
I

The order of matrix A and the given
matrix order 1s same. So, they can be

added easily.
~1+1
- 2+]
o
_3 2_

o [
(1) + ,

Solution: 5B + [

1

As B =

L=,

2+1
1+1
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So. B + ]

1] [-2
= +
-1] | 3

The order of both -ﬁbuve matrices are
same, so, they can be easily added.

[1+(=2)] [1 2|
| -1+3 | |- +3
e--_—l_
__2_

Giy €+ [-2 1 3]
Solution: C + [-2 1 3]
As C = [1 -1 2]

(v) 2A
Solution: 2A4

(=] 2
2 1

kgt -

As A=

So, 24
-1
e,
- A
- 4 2_

(vi) (-1)B
Solution: (-1)B

nf

So, € + [-2 1 3] So, (-1)5
:[l -1 2]+[~2 ] 3] =(—=1)x 1()
Their orders are same so they can added ( ])@Qg_%)_
:[1+(—2) —-1+(1) 2+3] 5 9*" 1
=[1-2 -1+1 53] ‘ (=1)x(=1)
=[-1 0 5] " (-1
& ay

A e
(v) D . ]

As D =

S0, [+

1

0

2 3] |0 1 0
+|

-1 0 2 0 1

Their orders are same. So, they can be

added.

p———

= -

1+0 2+1 340
—1+2 0+0 2+1

1

N I

1 3
1 0

j—

(vii) (-2)C
Solution: (-2)C
As C=[1 -1 2]
So, (-2) C

~(2)[1 1 2

=|-2 2 -4j

(viii) 3D
Solution: 31D

1 2 3

As )=
[—1 0 2

So, 3D
1 2

= 3

()_—1 0
_"331 3
13x-1 3

2
1

X 2

% () 3x2*

—

www.pakcity.org

I3

2% 2

(-2)(1) (-2)(-) (-2)(2)]

2(-1) 2x2

2x] |
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(1x)

3C

Solution; 3C
As C=[1 -1 2]

So., 3C

Q.4

(1)

=(3)::-r:[l -1 ?_]

=[3x1 3x-1 3x2]

3 -3 6]

and simplify the following:

i

\

Solution:

|

(i1)

Solution:

I

0+3
| 2
3 1

1+0 0+2

3+1

2 3
4 1

1 0

_|_

O

\,

ol [0
3

[+0
1

10
1+1 241

0
3

— L

.
D_

1
1 0

.
+

”

0

) L

Perform the indicated operations

(111)

Solution:

www.pakcity.org

[2 3 1)+(1 0 2]-[2 2 2]

=12 3 1]+[1-2 0-2 2-2]
=[2 3 1]+[-1 -2 O]
=[2-1 3-2 1-0]

=[1 1 1]

(1v)

(V)

Wt D I

ad

1+1
-1+2
340

wd kD 2

0

2+1
-1+2
142

+| =2

2 -1

3+1
-1+ 2

2-1 |

it ) =
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(vi)

\L
Solution:
1+2

0+1 1
'3 3

1 1
:3+1
1+1
(4 4
_2 2_

..I..

Q.5

C=

2411 |1
1 1

3+l
1+]

+D_ |

i 1]

-1 0

1 1

(0
0 -2 3|
g

o

For the matrices 4=|2

and

—

following rules:

(i) A+C=C+ A4

Solutions:

LH.S=A+C
R.HS=C+A

LHS= A+C

2 3

1-1
2+0
1+1

[
N O
O =
S T P

|l

—_—
|

I~

|
-
- o
IJ

1 2 3| |-l

1 |+]| O

1 -1 0| |1

2+0
3-2
—1+1

0+2
—2+3

-1

0 0O
-2 3
1 2
3+0 |
1+3 |
0+2

-

IJ
L)

0+3 |

3+1
2—0

(11)

A+D=b+ A4

www.pakcity.org

Solution: A+ B=8B+ A4

(1ii)
Solution: B+C =C+ B

I

2
3

LHS=A+B

R.H.S
LHS= A+B

2 3

A+ D=5+ 4
Hence proved
LHS=RHS

B+ =0C+F8
L.HS =B+C

RH.S=C+B
LHS=B+C

-1 1

-2 2
13

= B+A

]

0
1

+3+1

1+ 2
O0+3

|+3

2+1
3—-0

0 0
-2 3
1 2
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L
i

1-1

1+0
—2-2
1+1

2+0
3+1

-4 5

1+0
2 +3
342

RHS C+B

-2 3|+

-1+1
0+2
| 1+3
|0 -1

O-1
—a— i
1+1

[1 ]
2 =2
13 1
0+1
3.2
2+3

1]

2 -4 5
4 2 3

B+C=C+B
Hence proved

(iv) A+(B+A)=2A4+8B

Solution: 4+(B+ A4)=2A4+B
LH.S = A+ (B+A)
RH.S=2A+B

LHS=RH.S

L.H.S= A,+ (B+A)

1 2 3] ([1 -1 1
=2 3 1(+||2 -2 2
1 -1 0] (|3 1 3
1 2 3| [2 1 4
=2 3 1|+/4 1 3
1 -1 0| |4 0 3
3 3 7
—{6 4 4
5 -1 3
RH.S=2A+B
1 2 3] [1 -1 1]
=2|2 3 1|+|2 2 2
1l -1 0] [3 1 3]
2 4 6| [1 -1 1
=14 6 2|(+|2 -2
2 -2 0 |3 1 3

1
y.
3

et J

-]

(V)

3
6
S

3 7
4 4
-] 3

LHS=RHS
A+ (B+A)=2A+B
Hence proved

(C-B)+A=C+(A+B)
Solution: (C -B)+ A=C+(A+B)

L.H.S = (C-B) +A
R H.S = C+(A-B)

LHS=(C-B)+A

LH.S=2A+B
RH.S = A+ (A+B)
LHS=2A+B

www.pakcity.org

-1 0 o] [1 =1 1]
=10 -2 3|-[2 -2 2
11 2] (3 1 3]
i ! 111 2 3
=1 -2 0 J9%%|2 3 1
@%} 1 -1 0
®
%@%3 2
65@ 0 3 2
> -1 -1 -1
RHS= C+ (A-B)

-1 0 ol ([1 2 3
=0 =2 3|+||2 3 1]|-
1 1 2| {{1 -1 0

-1 0 ol [0 3 2]
=| 0 =2 3i+| 0O 5 -1
11 2f |2 -2 -3

-1 3 2
-l0 3 2
-1 -1 —1]
LHS=RH.S
(C-B)+A=C+ (A-B)
Hence proved
(vi) 24+B=A+(A+B)

Solution: 24+ B=A+(A+ B)
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1

1 2 31 [1 -1
212 3 1|+|2 -2
1 -1 0f |3 1
2 4 6] [1 -1
4 6 2(+|2 -2
2 -2 0] |3 1
3 3 7
6 4 4
5 -1 3
" RHS= A + (A+B)
1 2 3 1 2
2 3 1l+ 2 3
1 -1 0 1
L K
2 3 +
1 —1 0] \4 0 3
3 3 7
=16 4 4
5 -1 3
LHS=RHS

(vii)

Solution: (C-B)-A=(C-4)-B
= (C-B) -A

1

|

T-1

O

1

2A+B=A+ (A+B)

Hence

proved

+| 2

(C-B)-A=(C-A)-

L.H.S
R.H.S
LHS=
0
-2
1

= (C-A)-B
(C-B) — A

o] |1 =1
|~ 2
20 13 1

-1
—2

v D

2

= =

l

I

LHS=RHS
(C-B)-
Hence proved

=(C-A)-B

www.pakcity.org

1
- B
3

(viii) (A @C = 4+(B+C)

Soluti n

2o

N\

LHS= {A+B) +C

HS (A+B) + C
R.H.S = A + (B+C)

2 3

=}

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

E
——m

[—

+| 0

-1 1
-3 5

| B

=l
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(1x)

1 1 4

4 -1 6

S5 1 5
LHS=RH.S

(A+B)+C=A+ (B+C)
Hence proved

A+(B-C)=(4A-C)+B

Solution: A+(B—C)=(A-C)+B

L H.S = A+ (B-C)
RHS=(A-C)+B

L.H.S = A+ (B-C)
1 2 3] ([1 -1 1
=2 3 1(+|(2 -2 2
1l -1 0] |3 1 3
(1 2 3] [2 -1 1]
=12 3 1[4|2 0 -1
1 -1 0| (2 0 1
3 1 4
=14 3 0
3 -1 1
RHS= (A-C) +B
1 2 3] [-1 0 O
=12 3 1|-|0 -2 3
1 -10 [1 1 2
' 1+1 2-0 3-1] |1
=(2-0 3+2 1-3|+|2
1-1 -1-1 0-2| |3
2 2 3] [1 -1 1
=2 5 =2|+|2 -2 2
0 -2 -2| (|3 1 3
3 1 4
=4 3 0
13 -1 1
LHS=RH.S

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

Hence proved

(x)

1
o oo b

Q.6

(1)

Solution: 34-28
1
3JA-2B = 3[

24+2B=2(A+B)
Solution: 24 +2B=2(A+ B)

LHS=2A+2B
RHS=2(A+B)
LHS=2A+2B

2 3

3 1

0 6

+2|2

L -1

LHS=RHS
2A+2B=2(A+B)
Hence proved

ItA=

1
_3
find:

34-28

ﬁ

J

3 -0
9 12

and 5 =

= ¥
4 s

2 0
_ 2
4 -3

1 1To 14
| |-6 16

—k L

www.pakcity.org
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[3 20

|15 -4
(ii) 24" =38
Solution: 24" =35

When we take transpose of any matrix we
change rows into columns or columns into

TOWSs,

Q.7 If

2

Solution:

2
-3
4

2

7

8 +3b=

-6 2a

8

8 -

10

Za—-12=1

-3b

18 2a+(-12)| |18

(1)

(11)

By solving equation (11) we get the value

of a

2a—12=1

Za=1]+

Za=13
13

a:..___.
2

12

By solving equation (1) we get the value of

b
8+3b=10
3b=10-8
3h=2
-
3
Q8 If A 1 2] d5 “
. 1 A= AN H =
_D 'I_ _2
Then veritfy that
(i) (A+B) =A+5
Solution: (A-t—ﬁ)f =A + R
LHS=(A +B)
RHS=A"'+B'
To solve L.H.S
1%6(,& + B)'
21 1 11y
R (HHHN
N\ Jo 1] [2 o]
> 3]
1_
2 2
RHH=(A+B) = .
To solve R.H.S i
) RHS=A'"+B
| ] 0]
)
- L=/
11 0]
| 1 o [1 2
RHS=A'+ B' = -
i 1_ _l 0_
_d2 7
131
LH.S=RH.S = (A+B)=A+B'
Hence Proved
(i) (A-B)=A'-F8
Solution: (A — B){ A - B
LHS=(A-B)
RHS=A!'-B
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LHS= (A - B)'
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- Tt 27 1 1Y (iv) A-—A'is a skew symmetric
{A -B) 0 1 B . D:l Solution: A = A
. T To show that 4-A4" is skew symmetric we
| 0 1 r will show that
12 (A-A)Y=-(A-A')
T T 1 2] [1 2]
|10 2 4- A= —
W-Br=l, 0 1] |0 1]
RHS=A-B o7 *1]F ¥
2] 1] 0 1] ;2 1]
0o 1| |2 0 Bl B
1 o]t 2 [v-2 -1
12 1] (o 2]
:2 ' “!.. 0. A-A'=
11 02 2 0
- 2-1 1-0 B 0 Z_ff
- ST (A-A")'=
_|0 -2 -2 0
L1 [0 -2]
LHS=RH.S R @
(A-B)=A"B' s
Hence proved - 3%\00
‘ﬁ (A'At)
(111) A+ A isa S}’ﬂ][ﬂ&t]‘i(ﬁ HE[‘]fE proved

Solution: Q A - A'is a skew symmetric
&

A+ A 15 a symmetric
To show that 4 +A4" is symmetric
show that

The show that B+B'is symmetric we will

(g—ihhﬁf)F —(A+A’) Solution: B+ B’
Iy - . 2 +_1 2] shcnwrthat
O 1] |0 1 (B+B') =(B+B)
1 2| (1 O M1 11 11
= + - .
0 p 2 1 PH5E1 6 +[2 0
[1+1 240 111 1 2
| 0+2 141 T2 071 o
2 2 141 142
A"‘Al: —
2 2 241 040
A 2 3
A+A") = +8 =
wony{? 7
B ) ¢ |2 3-—r
|2 2 (B+B') =
2 2 3 0
(A+A")' =(A+A") :[2 :
Hence Proved 3 0
A+A" symmetric (H+B’ )" =(B+ Br)

(v) B+ B'is a symmetric
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Hence proved |
B + B'1s a symmetric

(vi) B-—B' is a skew symmetric
Solution: B- B’

To show that B — B'is skew symmetric, we
will show that

(B-B') =—~(B-5)

oo |1 1] [0
2 0] |2 0

_ O
0 1] Oé\{‘ﬁ\
-1 0
0 —1]
_[1 (}] <><®>
(B-B')Y =~(B-B")

Hence proved
B — B'is a skew symmetric.

Q
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Exercise 1.4

Q.1 Which of the following product of matrices 1t conformable for
multiplication?
i) 1 -1][-2]
|
| 0 2 3
Yes, these matrices can be multiplied because number of columns of 1% matrix is equal to
number of rows of 2™ matrix.
i) 1 =12 -1]
i
| 1 0] 1 3
Yes, these matrices can be multiplied because number of columns of 1* matrix is
equal to number of rows of 2™ matrix. @
iy |1 ! O@Q
iii)
S 2 o%@\?ﬁ\
No, these matrices cannot be multiplie @ause number of columns of 1¥ matrix is
not equal to the number of rows of 2% rx.
&
1 2] i ¥
(iv) " 1 1 0 -1
iv -
0 1 2.
| =1 2]
Yes, these matrices can be multiplied because number of columns of 1 matnx is equal to
number of rows of 2™ matrix.
R I B
V) 3 2 1 N
v
0 1 -1
- “|-2 3 |
Yes, these matrices can be multiplied because number of columns of 1™ matrix is equal to
number of rows of 2™ matrix.
'3 0 6 3 06
Q.2 If A= , 8= find AB=|
-1 2 5 -1 2{|5
(i) AB
. '3 0] 6 - (3x6)+(0x5) |
Solution: A5 = E | _
-1 25 (—1x6)+(2x35)
[ 18+0 | [18]
—6+10| | 4
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(ii)  BA (if possible)

Solution:
BA 15 not possible became number
of columns of B not equal to
number of rows of 4.

Q.3 Find the following products

@ [1 2]

Solution:|1 2]

[(1x4)+(2x0)]
= [4+0]

[4]

i) |1 2]

Solution: [1 2]_4]

@@»

=[(1x5)+(2x—4)]
=[5+(-8)]
=[5-8]

=[-3]

4

(i) [-3 0] )

-
0

Solution: -3 D][

= (-3x4)+(0x0)

=[-12+0]
=[-12]
(iv) [6 O 1}
- :4_

Solution: [6 0]

www.pakcity.org

4
6 +0|
[ ]_O_
— [6 X 4+(-‘0)(D)]
=[24-0]
=[24]
1 2]
®» |3 0] ]
0 -4
6 -1 -
1 2| .
_ 4 5
Solution: [-3 0|
o -4
6 -1 -
 1x4+2x0 1 x5+2x(-4) -
=| 3x4+0x0 ‘3(5) +0}:(’4)

S(Ay(D(O) 6(5)H-)(4)
[ 4+Q§¥,

@% -15-0
E@ $ 240 30+4

4 -3
=112 -15
24 34
Q.4  Multiply the following matrices.
v/ 3 “-2 -
(a) 1 1 _—
0 -2 -
2 3] _
2 -1
Solution: |1 1
3 0
0 -2 -
- 2x2+(3x3)  (2x-1)+(3x0)
(I1x2)+(1x3)  (Ix-1)+(1x0)
(0x2)+(-2x3) (0x-1)+(-2x0)
449 -2+0
=| 2+3 -1+40
0+—6 0+0
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Il

[

[ 1+6+(-3)
| 4+15+(-6) 8+20+6
- 7-3
19-6 34

(¢)

Solution: | 3 4

—

o

13 34

- 1+8

0-6 0O
—2

:[(1x1)+(2x3)+(3x—1) (1x2) +(2x4) +(3x1)
(@) +(53) #(6x-1) (42)+{sxd) o

2+3+3]

13

4 13|

Ix1)+(2x4)  (1x2)+H2x5)
(

l:::l)-i-(l ) ( 13{2} [1:{5) (—lx3)
24+10 3+12 |
3+16 6+20 9+24
1+4 2435
9 12 15
19 26 33
3 3 3

-3+6

K (13)+(2
(3x1)+(4x4) (3x2)+(4x5) (3x3)+{4:
1

Solution:

o

0 0
0 0

5“_2 -
(d) 2
-4 4
| g
Q -
Solution: : Z . 2
I
(3x2)+(5;~=:;—4) (8:{-%)+(5x4)
(6x2)+(4x—4) | 6x—=|+(4x4)
i SN 2y
16 +(~20) ?wa
12+(-16) _§O+l6
[16-20 -20+20
[12-16 —15+16
-
4
e @Q
<&
L8
-1 2]/0 0
3j[0 0

___( 1:{0)+(2:{D) (—1x0)+(2x0)h
- (]}(C’) (3 0) (1}<D)+(3>¢:0) ]
. 0+0 0+0]
10+0 0+0]
[0 o
1o 0
, -1 93 1 2
Q.5 LetA:[ ],B: _
2 0" [-3 5]
and ¢ = ? ; verify whether
i) AB=BA
Solution: A5 = BA4
LHS =AB
RHS =BA
L.HS=AB
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[-1+(-9) -2+(-15)
240 4+0
[-1-9 -2-15]
2 4
-10 -17
2 4
] 2] [-1 3
RHS=BA= X
-3 -5 |2 0
B ' Ix{=1)+2x2 Ix3+2x0
_[—3x(—1)+(—5)2 -3x3+(-5)(0) |
[—1+4 340 |
“[3-10 9-0
13 3
-7 9
Since LHS=RH.S
LHS#RHS
LHS#RHS

(ii)

-1 3
2 0

[(—1xl)+(3x-3) (——lx2)+(3x—5)

]x

]
3

(2x1)+(0-3)

2
-5

—

A(BC)=(AB)C

Solution: A(BC)=(AB)C

LHS = A (BC)
RHS =(AB)C

1

L.HS

-1 3

-2
N

SIS
o W

1 3] (
X
2 0 \

o)
o
|

e

1

L.H.S=A(BC)

h

—3
2+ 2

4

(2x4)+(0x—-11)

2} [2 1)
X

1+ 6

| —6+(=3) —3+(-15)

7
—6—35 —3—-15]
47
—11 ——-13]
(—-l:-:4)+(3x—ll) (—lx?)+(3:~:—18)
(2:-{’?)-1-(0:::-18)

(2x2)+(0-5) |

|

—

1

|

Il

[-4-33

[ —4+(-33)

8+0

8

14+ 0

~7-54
14

| |
et a——aV

—

—

(-10x2)+(-17x1

(-1 3
\L2 0O

-37 61
s 14

x

2 1
1 3

2+0

@@15} ?

—

RH.S = (AB)C

4 A

(1) +(3x-3) (-1x2)+(-3x-5)|
_(2:{1)4‘(0}:—3) (2}{2)4_({]}(_5) |

[ <1+ (-9) —-2+(-15)

—4 + 0

1“..
3-:
)

74 (—54)]

*

X,

3

(-10x1)+(—-17x3)
(2}{1)(4:{3)

1

|

www.pakcity.org

2 1

3

D

(iii)

LHS=RHS = A (BC) = (AB)C

Hence proved

LHS =A(B+()
RH.S = AB+AC

L.H.S

-1 3

2 0|3 -5

LHS=A (B+C)
i i

I

1 2

(2:-{2)—1-(411)
20+(=17) -10+(-51)
4+4 2+12
-20-17 -10-51

8 14 |
37" =61 |
8 14

SinceE

A(B+C)=AB+ AC
Solution: A(B + C‘) = AB + AC
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|

1

fix
I
o

[(2}{1)-{-({]}{——3)
(=1x2)+(3x1) (=1x1)+(3x3)

3
0

3

2 0

(2:-&3) (U}(—E)

H

X

K

1+2

o

3+1
3

3

—2

—2

2+1
—5+3

3)+(3x-2) (-1x3)+(3x-2)
(2x3)+(0x-2)

q

~3+(~6) -=~3+(-6)
O e
-3-6
-9 9]
6 6 |
R H.5=AB+AC
-1 3 [1 2] |1 3
X +
2 0] |3 5] |2 0

)
- []

Since LHS=RHS
A (B+C) = AB+AC

Hence proved

- (2x2)+(0x1) (2x1)+(0x

1+(=3) —2+(-15)

2+0 +4+0 | | 4+0

1-9 —2-15| [1 8]

_|_
2 +4 | _4 2_
-10 =17 |1 8]
_|_

2 +4 __4 2_
-10+1 -—-17+8

2+ 4 +4+ 2
9 9]

6 6

I
3

(~1x1)+(3x=3) (=1x2)+(3x~5)
(2x+2)+(0x—5)

]@

|

(v)

Solution: A (B-C) =

A(B-C) =

AB-AC

LHS = A (B-C)
RHS = AB-AC
L.H.S=A(B—C)

www.pakcity.org

AB-AC

1

-]

|

.

;
i

(2%
ES|

1-12

]
11

(e
oo
(i

(1:=<-1]+(3w-4) (Ix1)H3%-8)”
(2x1)+H(0%-8) |

(-12)
2+0

H(01-4)
-1

- 1

- e

2-1
-5-3

o

(-24)

-1-24

2+0

R‘H.S=AB-—-AC

3 1
0| -3

" ]

s’

-3

e

—] 3
2 0

———

X

2
I

b

(~1x1)

_(2 x1)+ (D X —3) (2 x 2)

(=1x2)+(3x1) (—lxl)+(3:~:3)]

(2::{ 2)+(le)

(0x=3)_

(3x-5)
(0x-5)

(2x2)+(0x1)  (2x1)+(0x3)
[—1-9 —2-15] [-2+3 -1+9
| 2+0 440 | | 440 2+n]
[-10 17| [1 8
12 4] |4 2]
[-10-1 -17-8
| 2-4  4-2 |
=11 -25
R ]

Since L.H.S = R.H.S

A (B-C) =AB-AC, Hence proved.

-
3.
(3x-3) (- 1>=:2)+3x-5)'
(2xD)+(0x=3) (2x2)+
_(‘—lx2)+(3xl) (—];.(1)+(3;x;3)

(2:-:])—I—(U::-:3)]
_(—1x1)—(3:{3) (——1&:2)

—

e
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-1 3| 1-9 2
Q.6 For the matrices A= . =
2 0 | 2-15 4]
B_"l 2] g2 6 [-10 2
_:3 5| and C=| 17 4
Verify that E’E;]:E‘i‘ RHS
Hence proved
LHS=RH.S
() (AB)=B'A
Solution: (AB) =B' A
LHS =(AB)
RH.S =B'A' .
-1 3|11 2 (ii) (BC)=C'B°
(AB)= X Solution: (BC)= C'B'
2 0] [-3 -5 LHS =(BC)
“1xD+(3x-3) (=1x2)+(3x-5)] RHS =C'B
- ( | ) ( ) (_ )+ ) To&olveLHS
(+2x1)+(0x-3) (2x2)+(0x-=3) | 1 9 _2 6
[-1+(-9) -2+(-15) C= 5“3 _o
| 2+0 4+0 {]x—?)@_ (1x6)+(2xx~9) ~
o7 el (=3 5x3) (-3x6)+(-5x-9)
|10 17 ég .;_+6' 6+(—18)]
2 4 6+(-15) —18+45
LHS= (AB)' Q& 4 6-18
[0 —17] = 6-15 27
2 4 4 12
_[-10 2 B[t o 2t
17 4] Takmg transpose of BC:-
b2 ]f ag-12
= ndh:
B E 5 (BC) by 27]
(1 3 | 4 9]
= LHS = (B C)' =
. 2 ] B | =14 27]
1 3 To solve RH.S =
A = Taking transpose of matrix C
M § 2 3
— - I:
AI'—-— _1 2 C 6 —9:|
3 0 Taking transpose of matrix B
LHS B'A 1 -3
. - R
_ 1 -3 ’ 1 2 E _5]
Hz 2] [3 0 Now, multiplying matrices, B' C'
Ix—1)+(=3x3) (1x2)+(=3x0)" -2 3| |1 -3
[Ax=D)+(-3x3) (Ax2)+(- Y i -
| (2x=1)+(-5x3) (2x2)+(-35x0) 6 9| |2 -5

1
|

[ —14(-9) 2+0] (—2xD)+(3x2) (-2x-3)+(3x-5)
-24(=15) 4+0 (6x1)+(-9x2) (6x-3)+(-9%x-5)




www.pakcity.org

- 2+6 6+(-15)]
6+(—18) -18+45
4 6-15
6-18 27 ]

4 -9
'{-—12 2?]

Hence proved
LHS=RHS

Q
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Q.1

(i)
(ii)

(1)

By matrices inversion method
|2 =2

13 2

Exercise 1.6

Use of matrices, if possible to
solve the following systems of
linear equations.

The matrices inversion method

The Cramer’s rule

2x=2y=4
3x+2y=06

Let A=

Al=|
| l[‘3

4-(2)(2)-(-2)6)

[4|=4+6

4|=10

O@ |

Then, solution 1s possible because A 1s
non-singular matrix.

AdjA

As we know that
AX =B
_.r};’ - AR

I

2 2
-3 2

IJ:—;{Ad;AxB
y| |A]

x| 1
vyl 10

2 2

-3 2

1[2x4 +2x6
10| -3x4+2x6

1 [8+12
10 -12+12

X _2_
y] [0
x=2,y=0

Solution Set = {(2, 0)}
By Cramer’s rule

@_‘;‘]

\l~ (2)(2) ( 2)(3)

=4-(-6)
=4+ 6
=10
4 -2
Al=|
6 2
=(4)(2)-(-2)(6)
=8+12
CAVA
. 2 4
4=
1713 6
=(2)(6)-(4)(3)
=1i-12
= ()
AJL‘
b o —
A
20
X=—
10
x=/7
A
F=r—
A

www.pakcity.org
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_9
Y10
y=0

Solution Set = {(2, 0)}

6x+35y=1
Matrices INVersion method
2 1 ‘x"_ 3
6 5|y| [1]
3 2| [x|. |4
Let A= A= ' B=|
3 2 y| |6
(2 1
A= ,
LEG Sﬂ
21
AFl
=(2)(5)-(1)(e)
=]10-6
= 4

9,
Solution 1s possible because A 1s nn@
singular matnx. ©

—

5 -1
Aq’fA=[ _
6 2
AX =8
X=A"R
X = ——x AdiAx B
4] o
[ x R 5 113
Ly 4__ 1|
x] 1 5:{3+( ]::-il)
¥ 4 -6x3+2x1 |
x] 1[15+(~1)]
yi 4 13+2 |
X 1_
¥ 4_!—165
_ 4
|7
y] |16
4

==, y=—4

i
Solution Set = {(E —4)

By Cramer’s Rule

2 1] |3
A= B=
< 5,

e —

2 1
| Al=|
6 5

= (2)(5)-(1)(6)

=10=06

= 4
Solution 1s possible because A 1s non-
singular matrix.

=(2)(1)-6)(9)
=2-18

= —16

o= LAl

_ (7
Solution Set= { —,—4)

=4\

rJ

www.pakcity.org
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(1i1)

By Matrices Inversion Method

dx+2y =38
3x—y=-I

4 2| x|
3 1|y

_ E

Let A

4

A=
Ii3

~(4)(-
—4

— 6

= =10

X

2

e

1)—

| — e | r—

~d
2

(2)(3)

Solution 1s possible because A 1s non singular

matrix,

AdjA

=

-

lﬂi.!

-3

__3 4 -

As we know that
AX =B

X=A"B
X=A"B

K

§ :

e~

o

e

1 ITI_II_H
J

Solution Set:{ :
\d 2/

_—'—KAGEIA?{B

1
| A
1

-10

-1 =2

_“3 4 1
[ ~8+ 2

24+ (-4)

(3 14

By Cramer s rule

A_‘4 2

|3
4 2
AFL
=(4)(-1)-(2)(3)
=—4-6
= — 11

Solution 1s possible because A 1s non

singular matrix.

4= 8 2
-1 =]
=(8)(-1)-(2)(-1)
= —-8—(-2)
= -6
.l
| A|
6
SETIRC)
s
A ]
% 4 8
Al=
|_3 l
- (4)(-1)-(8)(3)
- -4-24
= -28
IA
Y= A
28
g — i
10
_1a
- 5
-
Solution Set“—’{ 3,]4
d 5
(iv) 3x-2y=-6
dx-2y=-10

By Matrices Inversmn Method

3 2| x
> 2|y

3 —d
LetA:[

H

3 2

~10

6

A =

)

www.pakcity.org
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3
A=

3

. (3)(—2) (-2)(5)

=—6—(—10)

= =6+10

= 4

Solution 1s possible because A 1s non
singular matrix

=4

AdjA =
X=A"B
_x'—

=-1—>c:Ac§rAxB
|y |4
“.r‘_] 2 21[-6 |
y| 4|-5 3| -10
B 1| —2x—6+2x-10
y| 4| -5x-63x-10
x| 1]12+(-20)
y| 4 30+(-30)
- _

-8
B - 0
R
X 4
_}’]: O
(4
"x]_"-z“
Lyl [0 ]
x==-2,V=

Solution Set ={(-2,0)}

By Cramer’s rule

A =

AFE|
5

-2

B=

-0

-10

=(3)(-2)-(=2)(5)

= -6—(-10)

=—6+1
= 4

0

—

—

matrix.

4| =

- (-6)(-2)~(

-6

-2
—10 -2

= +12-(+20)

=12 - 20

= -8

A=

5

=(3)(=10)=(-6)(5)

3 -6

=10

= —30) ( 30)
= —30+ 30

;.Snlution Set= {(—2, U)}

(v) 3x-2y=4

—bx+4y="7
By Matrices Inversion Method
3 2|[x| |4
6 4 ||y|
3 2] [«
|13 2 V
3 2
| A=
6 4
=(3)(4)-(-2)(-6)
=12-(+12)
= |Z2—~1d
= ()

Solution 1s not possible because A 1is

singular matrix.

2)(-10)

WWW.
Solution 1s possible because A 15 non

BRSY-Or
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(vi) 4x+y=9
—3x—-y=-3

By Matrices Inversion Method

4 1 ||x O

-3 1| y]| |-5

4 1]
-3 <
=(4)(=1)-(-1)(-3)
= —4 + 3

= —]

| A=

Solution is possible because|A|is non

singular

o I "

3 4
As we know that
X=A"'B

I

= Ly x AdjA x B
y] |4

X 111 —1]}|9

AdjA =

y :f 3 4 |3

[

x=4,y=-1
Solution Set={(4,-7)}
By Cramer’s rule

4 1 K
A= B=
[—3 1 [-—-5

14 1
-3 -1

- (4)(-1)-(1)(-3)

4] =

-4-()

= —4 + 3
= —|
o 1
A=
' -5 -1

—(9)(-1)-(1)(-3)

=-9—(-5)

==94+5

4 9
-3 -5

|A},

- (4)(=5)-(9)(-3)

~20 —(£2
S

‘ ——s
aaam
-

7

—1
V= —F

A_

fa—= 4
—

Solution Set= {(4-,‘, -7)}

(vil) 2x-2y=4
-3x-2y=-10

By Matrices Inversion Method

2 2|l x
_-—-—S —--2_; V|

= =14

Il

4

~10 |

X =

olution 1s possible

|

X

Y

www.pakcity.org
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5 9 =—-20+ 20
AdjiA =[ =0
5 2 A
As we know that X ==
x| 1 r—igr
=—x AdjAx B T 14
_J"__ |A‘ ) Xx=2
x| 1 [-2 2|4 Solution Set = {(2,0)}
y| -14] 5 -10
X ] 3-!—(—2{]
Ly] -14]20+(-20) (viii) 3x—4y=4
\ | [-8-20 x+2y=8
_|=— _ By Matrices Inversion Method
LY 14_ D—“ZD_ 3 4Ty ) 4
x|_ 1 | | 28 1 2 ||y | g
Lyl -140 ) 3 21 [x]. [4
H_’JS ' Let A= &= B =
= <€ 3 21 ] L6
= =14 3 -4
v 7)o A
14
x| 2] }9’ 4)(1)
v] [0 @
e Ee Io
‘ - =10
Solution Set:{(‘z,,{))} O@ | Solution is possible because A is non
By C_ramer’s rule i ) singular matrix.
A 2 —23_4 2 4
__—5 —2 __—]0_ AdjAd = 'd\\ 3
‘A‘ 2 =2 As we know that
L el
X=AB
=(22)-(=2)(=5) X 1 Adid x B
T — x
=-4-(+10) _ A /
=—4-10 x| 1|2 4]";:]
=~-14 = —
Set 1s possible LY 101 -1 3]y
4 4 -2 X| 1[2x4+4x8
‘ l _10 - m.}-’J_]O —Ix+3x8
=(4)(-2)-(-2)(-10) x| 1]8+32
= -8—(+20) ' y| 10| —4+24
=-8-20 x| 1 [40_
= —28 |
a2 " )
-5 10| - ?_g
- (2)(-10)-(4)(-5) |-l
=—-20—(-20) - 1o




x| 4
_-};_‘._ 2
x=4 y=2

Solution Set = {(4, 2)}
By Cramer’s rule

3 4| |4
A= ]B:

1 2

=(3)(2)-(-4)(1)

Solution is possible
4 4

.

4 4

8 2
-—(4)(2) (~4)(8)
8- (-32)

=8+ 32
=40

o &
A=
"8

4.]=|

8

- (3)(8)~(4)(1)
=244
= 20

X =

A.I
A
40
X=—
10
x =4
A
S
¥ A‘
20
10

y=2
Solution Set={(4,2)}

www.pakcity.org

Q.2  The length of a rectangle is 4 times
it width. The perimeter of the
rectangle 1s 150cm. Find the
dimensions of the rectangle.

Solution:

Let width of rectangle =x

Length of rectangle =y

According to 1* condition

y=4x
—4x+y=0 —...(1)

According to 2™ condition
2(length + Width)=Perimeter
Z(y-l- .1) =150

75
x+y=T75 —>...(1n)
—4x+y=0

X+y=175

Chaugi 6@1‘:3&& form
- T

52 x| 0
@ y] 75
Y A'B
(By matrix inversion method)

4 1 0
Let A= ¥= B =
1 1 y 75

_L
o' dl
-(-9)()-)0)

4 .
5
—1

:
AdjA =
‘ -1 4

As we know that
__X =A"'B
|

Y |=——x Adjdx B
y| |4]

1 —-1]0
-1 4175

A=

Please visit for more data at: www.pakcity.org



-75

x| | -5

| y| | =300
-5 -

|15

| 60

x=135,y=60

Width of rectangle = x = 15¢m
Length of rectangle = y = 60cm

By Cramer’s rule

4 11 To0-
| J | 7S

| .

=(-4)(1)-(1)(1)
i~

i1l

0 1
75 1
=(0)(1)-(1)(75)
—0-75

= =75

A1.~|= —4 OI
75
=(—4)(75)-(0)(1)
=0 =300

= —300

A

*

Width of rectangle =x =15 cm
Length of rectangle = y = 60 cm

www.pakcity.org

Q.3 Two sides of a rectangle differ by
3.5cm. Find the dimension of the
rectangle if its perimeter is 67cm.

Solution:

Suppose Width of rectangle = x

Length of rectangle =y

According to 1* condition

y—x=3.5
—...(1)

According to 2™ condition

2(L+B)="r

2(y+x)=67

x+y=§3
2

X+ y=33.3

-X+ y=3.2

— (1)

Changing into matrix form

1 1Tx1 35

33.5
“1 1 > 35
:@@ x=|"|p=
"% 11 1335

AdjA =

o i
As we know that
ng4B
> = ol | | §
]z—b{A:{jA}cB
] 4]
1 [ 1 =1][35
—2|=1 =1||+333
1 | 1x3.5 1x335]
—2[=1x3.5 1x33.5]|
1 [3.5(-33.5)
-2|-3.5(-33.5)

1 [-30
2| a7
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30

37

2 _
- o |15 |

x |

y =137
SN

37

_r=15,y=—2——=18.5

By Cramer’s rule

-1 1], [35
- |B=
1 1] _33.5]

(- )m ()
~1-1
-2

A |=

X

35 |1
335 1

(3.5)(1)—(1)(33.5)
=3.5-33.5
—30

-1 35|
| 335

=(-1)(33.5)-(3.5)(1)
—33.5—-3.5
—37

Al=

lnll

= [A
—30

__,2
=153

A

|4
37

-2

37
y=—=185
] 2

Width of rectangle =x=15cm
Length of rectangle =y=18.5cm

A=

}.P

¥ =

Q.4

www.pakcity.org

The third angle of an isosceles A
iIs 16°less than the sum of two
equal angles. Find three angles of

the triangle.
Solution:
Let each equal angles are x and third angle 1s v

According to condition y=2x—16
2x—-y=16 (i)

As we know that

x+x+y=180

2x+y=180 (ii)

2x—y=16

2x+y =180

Changmg mto matrix form

2 -1] x| [16

:2}(]—(—1)‘#12
=242
= 4 = (0 (None singular)
A exist

|
—2 2
X=4 1_3 -
x| 111 1116
1}:16-|—1:«¢180

1
1_—2x16+2x180

AdjA =

Please visit for more data at: www.pakcity.org



1| 16+180
21 =32 +360

X = 4[—}
y =382

Cramer Rul e

A=

| A=

¥

l

B

—

|

16

180

-(2)(1)-(-1)(2)
~2-(-2)

=2+2

= 4

16
180

-1
:

- (16)(1)~ (~1)(180)

=16

=196

4

2

180

180

- (2)(180) - (16)(2)

=360 -32
=328

I:_

A

X

Al

196

4]

4

328
Y =—

y =82

Q.5 One acute angle of a right
triangle 1512°more than twice
the other acute angle. Find the
acute angles of the right tnangle

Solution:

Let one acute angle =x

And other acute angle =y

According to 1* condition [
x=2y+12

x=2y=12 — (1)

As we know

x+y =90 — (ii)

1™ angle = x = 49° Ans

qnd

3" angle =y=82° Ans

www.pakcity.org

angle= x = 49° Ans

By matrices inversion method

]
A=)

Changing ipte matrix form
oo
%ﬁp ly] [90
[Cant

ﬂl 3 x|
LEIA = X :l:

=(1)(1)-(-2)(1)
-1-(-2)

= 3(Non singular)
. A exists

AdiA =

1 2
As we know that

;]f = A_iB oF

x|

1[12+180

1

=—x AdjAx B

1

3

3| —1L+50 |

|

| 4]

1 2112
-1 1|90

192
78

ﬂ

12
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[
x| |3
}] |78

X - 64
y| |26
y=04,y=26

Then
1" angle = x = 64°
2™ angle = y = 26°

By Cramer’s rule

1 2] |12
A= " |B=
1 1 00

— el —

A=

1 1
-(()-(-2)()
-1-(-2)

=1+2
=3

12 =2
90 1

=(12)(1)-(=2)(%0)

=12+ 180

1 12
o
- (90)-(12)

=90-12
=78

A

-

=192

4| =

&y

A

X

Al

|

O@@

www.pakcity.org

y=20
1 angle = x = 64°
2" angle = y = 26°

Q.6 Two cars that are 600 km apart are
moving towards each other. Their
speeds differ by 6 km per hour and

I
the cars are 123 km apart aﬂerﬁlg

"

hours. Find the speed of each car.

Solution:

Suppose speed of 1* car = x
Suppose speed of 2™ car =y
According tt@ condition
X— y = —> (1)
%@mg to 2" condition
otal distance = 600 km
Lett distance = 123 km
Covered distance = total distance-left
distance
Covered distance = 600-123
=477 km
. I O
Total time = 45 hours =or > hours
Tatal Distance Cove
Total Speed= ota lst@ce Covered
Total Time Taken
477 9 2
= — =477 +—=47Tx—
YT 2 9
2
3429 2
XTy= _/479; -
x+y=106 — (i1)
X-y=0
X +y=106

By matrices inversion method

Please visit for more data at: www.pakcity.org



Changing into matrix form

M

6
106 |

X = A'B . where

1 -1 X
LE:tAz[ ],Xz ],B‘z
I 1 |y

=1+1

= 2

AdjA=

X=A"'B

|

H |
—

-1 | 536
y| |50

1

x =356,y =350

X
=—x AdjAx B
y| [A

1 1|6
| -1 13 106 |

Speed of 1% car
Speed of 2™ car = y= 50km/h

By Cramer’s rule

106

= 56km/h

O

www.pakcity.org

“loe 1
=(6)(1)-(-1)(106)

=0— (—1 06)

=6+106
=112

g\g P 106
%@ (106)(1)~(6)(1)
=106 -6

=100

| A

y=>30

Then

Speed of 1% car = x = 56km/h
Speed of 2™ car = y = 50km/h

Please visit for more data at: www.pakcity.org



Q.1

(i)

(iii)

(iv)

(V)

(vi)

(vii)

(viii)

Select the correct answer in each of the following.

The order of matrix[z 1] is. ...

Review Exercise 1

(a) 2-by-1 (b) 1-by-2
(¢) 1-by-1 (d) 2-by-2
& p
V2 “|is called ...matrix.
[0 V2,
(a) Zero (b) Unit
(¢) Scalar (d) Singular
Which is order of a square matrix?
(a) 2-by-2 (b) 1-by-2
(¢) 2-by-1 (d) 3-by-2
20 )
Order of transpose of | 0 1 |is... ©)
\\
3 2 S
(a) 3-by-2 b) 2-by-3
(c) 1-by-3 (d) 3-by-1
. ]
Adjoint of ;
» 1 -2 ) Tab2]
0 1 AN
©] " @ |7
. |
10— | @81 |
| 2 |
Product of |x y] | is...
(a)[2x+y] (b) [X—Zy]
(e)[2x -] (d)[x+2y]
2 6 :
If =0, then x is equal to...
_3 I_
(a) © (b) -6
(¢) 6 (d) -9
-1 2] [1 o0 *
If X+ = , then X is equal to...
o -l 0
( )’2 2 (b) 0 2]
a
|2 0 12 2

www.pakcity.org
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(c)

i1

A[\S“ ER KEY

‘_.‘

(d)

Vil

vii

Vi

Q.2 Complete the follwoing:
. 0 0], .
(1) 1s called ... matnx.
1 0] .
(1) 1s called ... matrix.
(o
(iii)  Additive inverse of l IS, ...
(iv)  In matrix multiplication, in ::zereral, AB . BA.
(v) Matrix A+B may be found if order of A and B 1s...
(vi) A matnx 1s called ... matrix if number of rows and col% vare equal.
Null | Unit | [-1 ;,a_Q'« Same | Square
Solution: (i)
2 4 | | ., . 2 3 5
03 1f| "’ _ 2A+3B=2 +3|
6 h o I-_ ] | - k 7 I D_ i T~
f‘ndﬂandb 4 0 > =14
a+3 4 | [-3 4 | g+ 6 -3
Solution: | = il M 7
6 bh-1] | 2 | 14+15 6-12
£I+3-—-~~3 b-1=2 _éj?..*ﬁ ) -3
a=-3-73 b=2+1 :19 6] -
a=-6 h =3 Ans =" | Ans
4 3]
2 3| [5 -4 N
Q4 1If A= B , then Solution: (i)
_] U_ _—E —1 | Fz 3“’ i
find the following. -34+2B = |+ 2
(i) 24+3B _1 0] |
(i) -34+28 -6 9| [10 -8
(iii) —3(A4+2B) 123 oll4 oo
'y .% = S T
(iv) —(24-3B) _ —-6+10 -9-8
3 | -3-4 0-2

www.pakcity.org
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Ans

Solution: (ii1)

_ 12 3] [5
-3(A4+2B)=-3 +2
1 0| |2
2 3| (10 -8B
- g |+ | |
1 0| |-4 -2
B g’2+m 3-8
- Tl 1-4 o0-2
[12 -5
-._..—3 _2
-36 15
= Ans
- 9 6_
Solution: (iv) 5(2;4——33)
_2[ [2 3 3‘5 —4]‘*
0_ -2 1]
[ [15 -127
-6 -3,
2 4-15 6- (-12)
- 322(-6) 0-(-3)
C2[-11 6+12]
3 |2+ U+3_
~2[-11 18]
3] 8 3]
—llxz 18:»iE
E.‘:{‘E 3;,{3
3 3
[ <22
f“ 12
= IJ6 Ans
— 2
L 3 _

ok

A5 ¢

Q.5

Solution: Given that

2
3

Y =

2

J

I
3

=

4
-1

4-2

+ X =

1"""."

_3-;

-1
21 |2
-2| |3

o |

+ X =

4
-1

-1=3 -Z2-(-3}

Ans

—7 ]
9|

0 l_ -3 4
A= B= ’
[2 -3 5 -2
(i) AB = BA
0 11][-3 4]
LHS=AB=
2 3|5 -2
| 0x(=3)+1x5  0x4+1x(-2)
__Zx(—3)+(—3):><5 2x4+(—3)x(—2)_
| 0+5 0-2
| -6-15 8+6
5§ -2
T|-21 14 = (i)
_ 3 4100 1
R.H.S=BA =
5 22 3
| -3(0)+4(2)  -3(1)+4(-3) |
5(0)+(=2)(2) s(1)+(-2)(-3)_
| 0+8 -3-12]
|0-4 5+6
:;i _illﬁ — (11)

From (1) and (11) , we get

Find the value of X, Wwww.pakcity.org
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AB # BA

Hence proved
(i) A(BC)=(AB)C

Solution:
We cannot sclve because matrix C 1s not
given.
3 2]
Q.7 If A= . ande[
then v-,;rify th_at
i) (AB) =B'A
i) (4B) =B'A"
Solution: Given that __
3 2] 2 4
= and 5 =
1 -1 -3 -5
(i) (AB) =B'A’
3 212 4
o 54
1 -1]|-3 -5
[ 3(2)+2(-3)  3(4)+2(=2
1(2)+(-1)(-3) 1(4)+
_'6—6 12—10
12+3 4+5 |
[0 2
RERR
. [o 2]
LH.S=(4B) =
._S 9_

0 5 |
" - (i)
p _[3 2]

1 -1
__’3 1
|2 -1
2 a7 [2 -3
B — —
[-—3 -5| |4 -5
2 313 1
RHS=RA'
4 -5]2 -1

,
3

| —

-
-

L

- 6-6 243
_]_.2—10 4+5_
-

2 9

[

— (i)

From equal (1) and (11) we get

L.H.S=R.H.S
(AB) =B'A’

Hence proved

=-10+12
= 2 (non singular)
. B exists

— (1)

(23 (-3)x2 2(1)+ (3 (yRe-ore
4:::3+(—S):x:2 4(1)+(-5)(-1)
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-5 —4] 1[99 -2] www.pakcity.or
AdiB 1 p y.0rg
3 2| 10/-5 0|
B —_-.]_.Aij i ;2,
|B] _|-10 =10
1[5 -4 >0
2|3 2 [ -10 -10
A__3 27 2 1
L -1 =7 (i)
3 02 — 0
A= 2 z
a From equation (1) and (11) we get
= 3(-—1) - 2x1 LHS=RHS
i, | (A!B)'I =B 'A"
= _5_] (ncv'n singular) Hence proved
s AT exists

{ﬂnﬂmHMﬂmﬂwm]
3(-1)+2(-1) 3(-2) +2(3)
1[ 5+4 10—12}

Please visit for more data at: www.pakcity.org
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Lxercise 1.5

Q.1

Find the determinant of following
matrices.

-1 1
2 0

(1) A=

Solution:

-] 1]
Az[
2 0

m—

To write the determinant form
-1 1
2 0
=(=1)0)—(2) (1)
=0-2

=2

| A=

To write 1n determinant form

1 3
-2

-(1)(—2) (2) (3)

=_-2-6

= _8%

| B|=

(i) C=

Solution:
(3 2]
("=

3 2
To write 1n determinant form

3 2
LI
) (2)=(3) (2)

CE

i
.:::,G-.._x""x

(iv). D=|

Solution:

'3 2
D- ]

1 4

To write in determinant form
3 2
1 4
=(3) (4)—(2) (1)

= 12-2
Q@

10
\(F\”md which of the following

%§ matrices are singular or non-

| D=

i§© singular?
@ A=|> ¢
' 2 4
Solution:
3 6|
A= \
| 2 4}
To write in determinant form
Yab
| A=
2 4
4]= (3) (4)-(2)(6)
|4|= 12-12
4] =

It 1s a singular matrix.

s
B
() 3 2
Solution:

2 1]
B —

3 2

To write in determmant form

www.pakcity.org
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| BI=

8= (4) (2)-(3)(1)

|B|= § -3
|B]=5

It 1s non-singular matrx.

4
3

1
2

g
C =
(1) L_3 5 _,
Snlut_ion:
|7 -9}
(=
'35
To write in determinant form
|7 -9
Cl=|
3 5
Cl=(7)(5)-(3)(-9)
IC|= 35+27
C|= 62

In not equal to zero so
It 1s non-singular matrnx.

) 5 10
(iv) D= 2 4
Solution:
5 -=10]
D=
To write 1n determinant form
8 10
| D=
-2 4

D] =(5)(4)-(-2)(-10)
|D| = 20-20

1D|=0

It 1s singular matrix.

O@@

Q.3 Find the multiplicat\%\{fvg\%eearﬁcéltg

each
. e -1 3]
(1) A= 2 0
Solution:
1
A= |
= 2 U_
To write in determinant form
-1 3
Al=
2 0
A|=(-1)(0)-(2)(3)
A=0-6

|4|= -6 0 (Non-Singular)

A exists
To write in Adj) A

AdjA = %@ﬂ
@© 1

dﬁ{f\«é%—x AdiA
N4
% utting the values

_ _ ) % ——
A :—-l—}f. . = =3 —6
yon |2 -1 L
0% 43
A—-]:_ ”'6 +‘6
' +2 +1
46 +6_
|i 0 l
:Ii! 2
11
13 6.
i) n 1l 2
il —
o = =3 |
Solution i
12
J_—3 -3

To write in determinant form

(Org
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1 2
B = _
-3 -5

8= (-1)(-5) - (-3)(2)

Bl=-5

+ 6

|B|=1# 0 (Non-Singular)
B! exists

AdjB =

B
3

B_]:-l—-xAde
| B

Putting the values

(1m1)

5

=

Solution;

To write 1n determinant form
-2 6
-0

|-

3

-,
|

-2
1

2 6
3 -9

]
—x =3

2
— %3

p=—

C]=(-2)(-9)-(3)(6)

|fi“|= 18

- 18

[C[=0 Singular

C™” Does not exists.

(iv)

D=1

Solution:

To write in determinant form

1
D=|2
R

4
4
2

1

- —2

1

-x%]

NS
O@@

www.pakcity.org

|D| = % # 0(Non Singular)

D! exists

AdjD =

D =

Q.4

(e

s

IfA=

q

then
Then verify that

am:lB:[

Please visit for more data at: www.pakcity.org



(i) A(AdIA)=(Ad)A)A=(detA)l
Solution: A(AdjA)=(AdjA)A=(detA)I

(1)

L 2
14 6
|6 -2

AdiA =

1 2|
detAz[ . 6
=1x6 2x4
—6-8
= =2

(1 27[6 -2
Addid)=| . N,
| 6-8 E-z)-;;: '
| 24-4  -8+6
o [=2 0
A (Adj A)=| _2]
o [e =21 2
AaDA= 4 [4 6
. g (6)xl£x4

AdjA)A =
AIDAZ) Ly ()(@) (4)(2)+

-4+ 4

(AdjA)A =

(det A)[=-2

(detA)l =

6-8 12-12
-8+ 6

¥
0

1
0

T 2x1 Ox2
_—2:&{} 1 x -2

"2 0
2

0

)
y

(iii)

Hence proved
From eq (1), (1) and (111)
A(AdjA)=(AdjA)A=(detA)l

(i) BB'=1=B'B
Solution: BB'=1=B"'B

3 -1
8-
2 =2
=-6—(-2)
= -6+ 2
= —4 = 0 (None singular)
=B exists.
To write in AdjB
-2 1
AdjB =
-2 3
B Adj
B
- L -2 1
—41-2 3

New @
BB’ N ML
L2 -2] 42 3

;g©% 1 [3 -1][-2 1]

www.pakcity.org

To write in determinant form
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4 ) |1 0
_| 4 01
0 —4 Given matrices are multiplicative inverse
4 of each other
|1 0
|0 1 Q.6
BIET:}QBHRB(”} Solution: (AB)' =B A’
Hence proved A ¢ 0 n| ™ -2
-1 20 1 -l
st 04 2
Q.5 Determine whether the given = 211 —]
matrices are multiplicative inverses . __ N | '—_ . .
of each other. = o4+ A (~2)+ U=}
—1x(-4)+2(1) —1x(=2)+2(-1)
. (3 5] [ 7 -5] ~16+0 —8+0 |
(i) and =
4 7 —4 3 - 4+2 —2)__
'3 5] 7 -5 —-16 8
Solution: and = O
_4 7_ —4 3 | Cb@ D |
3 517 —_57 @vrite inﬁ determinant form
4 7||-4 3 %&S‘AB‘: Raali
, - @ 6 0
_ 21+(=20) -15+15 S | |4B| =0 (-48)
| 28+(-28) —20+21 | | AB‘_ )
|t To write in Adj (AB)
0 1 2 0 8 |
The given matrices are multiplicative QEEAB) § 6 -16
inverse of each other. I -
(AB) ! =—— x AdjAB
4B
] O 3
SR ¥ |
_ _ 48 |6 -16
1 2 -3 2 ~ 5
(ii) ~_ |and 0 3
12 3 4 - E @
1 2] [3 2 = '
Solution: ~|and —6 16
2 3] 2 - 48 48 |
1 2|[-3 2 g
2 3|2 -1 _ 6
1 2][-3 2] L
12 3|2 -1 - B RY
L | i Tosclve R.H. S
B ~3+4+4 2_|_(_2) To write in determinant form
| -6+6 4+(-3) |B|=_4 -
- ' |

www.pakcity.org
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B|=4-(-2)
|Bl=4+2

1B|= 6

To wnite in Ad) B )

1 2
AdiB =
* -1 -4

B = —1_—-:-v:. AdjB
| B
By putting value
-1 2
B'= l:x:
6 |-1 -4
To write 1n determinant form
4 0
4=
-1 2
| A|=8~(-0)
| A|=8
To write in Adj A
2 0
AdiA =
" 1 4

- —

A" = —x AdjA

| A

1 [2 0

=—X

8 |1 4
To solve R.H.S

= 2

B A =l hl _

6| -1 —4| 8|1

1 1/-1 212 o
=K —
6 8/ -1 —41||1 4

1 [-2+2 0+8
48| 2-4 0-16

1

O x — 8 x —
48 48

B —I6x—

48 48 |

Hence proved
LHS=RH.S

www.pakcity.org
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nit 1: Matrices and Determinants

Overview

Matrix:
A rectangular array of real numbers enclosed within brackets is said to form matrix.

Rows of a Matrix:
In matrix, the entries presented in horizontal way are called rows.
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Columns of a Matrix: Q@
In matnx, all the entnies presented in vertical way allecl columns of matrix.
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Order of a Matrix:
The number of rows and columns in a matrix specifies its order. If a matrix M has m
rows and n columns then M 1s said to be of order, m—-by—n.
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Equal Matrix’s:

Let A and B be two matrices. Then A 1s said to be equal to B, and denoted by
A = B, if and only 1f;

(1) The order of A = the order of B
(1)  Their corresponding entries are equal.

| [ 3 1T 241 | _ﬁ
L.e. A= and B = are equal matrices.
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Rectaneular Matrix:

A matnx M 1s called rectangular if, the number of rows of M 1s not equal to the
number of columns of M.
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uare Matrix:

A matnix 1s called a square matrix if 1ts number of rows 1s equal to 1ts number of

columns.
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Null or Zero Matrix:
A matrix M 1s called a null or zero matrix i1f each of its entries is 0.
0 O]
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Transpose of a Matrix:
A matrix obtained by interchanging the rows into columns or columns into rows of a
matrix 1s called transpose of that matrix.

Negative of a Matrix:
Let A be matrix. Then its negative, —A 1s obtained by %@ng the signs of all the

entries of A,

= 1 2] O
e If 4= then— A4 = @

3 4| -3 4

Symmetric Matrix:

A square matrix 1s symmetrici 1&3 equal to its transpose 1.e., matrix A 1s symmetric

if A"'=4.

Skew-Symmetric Matrix:
A square matrix A is said to be skew-symmetric if A" = -4 .

Diagonal Matrix:

A square matrix A 1s called a diagonal matrix 1f at least any one of the entries of 1ts
diagonal is not zero and non-diagonal entries must all be zero.

1 0 0O
1.e. A=[{0 2 O
0 0 3
Scalar Matrix:
A diagonal matrix 1s called a scalar matrix, if all the diagonal entries are same and
k 0 O
non-zero. For example |0 & 0 |where & 1s a constant = 0,1
0 0 %

Identity Matrix:

A diagonal matrix 1s called identity (unit) matrix 1f all diagonal entries are 1 and 1t 1s
denoted by 1.
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1 0 0
eg,A=|0 1 0/1sa3-by-3 identity matrix.
0 0 1
Addition of Matrices:
Let A and B be any two matrices with real number entries. The matrices A and B are
conformable for addition, 1f they have the same order.

Subtraction of Matrices:
If A and B are two matrices of same order then subtraction of matrix B from matrix A
1s obtained by subtracting the entries of matrix B from the corresponding entries of
matrix A and 1t 1s denoted by A- 5.

Multiplication of Matrices:

Two matrices A and B conformable for multiplication, giving product AB if the
number of columns of A is equal to the number of rows of B.

Determinant of a 2-by-2 Matrix:
la b .

y be a 2-by-2 square matrix. The determinant of A, denoted by det A or
C |

|4 is def';ned a;.

Let A=

1

|4| = det A = det

@
Singular Matrix:
A square matrix A is calletbsingular if the determinant of A is equal to zero.

1 2], " -
For example, A= ) @%gular matrix, since det A =1x0-0x2=0.

Non-Singular Matrix:

A square matrix A 1s called non-singular if the determinant of A is not equal to

Zero.
& T
For example 4 = .y 1S non-singular, since det A =1x2-0x1=2=0.
Adjoint of a Matrix:
‘a b _ * . ’
Adjoint of a square matrnx A4 = d] 1s obtained by interchanging the diagonal
i /
entries and changing the sign of other entries. Adjoint of matrix A 1s denoted as Ad
A
L d b
L.e. Ad) A =
_-{I a -
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