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_1[8+12 }
Q.1  Use of matrices, if possible to solve 10| -12+12
the following systems of linear
equations by: (A.B + U.B) 1[20
(1 The matrix inversion method ~ 1ol o
(i)  The Cramer’s rule B -
(i) 2x—2y =4 20
3x+2y =6 X|1_|10
(FSD 2018, SGD 2018, BWP 2018) Lyl |0
By matrices inversion method 110
2 2| x ) 4 X _2
3 2|yl |6 | o}
Let AX=B N =
Where A—|® ,B: 4 Solution: Set = {(2, 0)}
6 By Cramer’s rule
P AL [ 27 .
{3 2} Ikl |
-2 2 -2
ol ket
3
A=(2)(2)=(=2)(3) =(2)(2)=(-2)(3)
|A=4+6 =4—(-6)
|A/=10 0 =f0+6
Solution is possible because A is non 2
singular matrix. |A|= ‘6 2‘
. 2 2
i - % 2 -(4)(2)~(-2)(6)
As we know that f8+12
=20
AX =B 5 4
X=A"B -

Al
x|_112 2)/4 =(2)(6)-(4)(3)
y| 10/-3 2|6 =12-12

_1[2x4 +2x6 =0
10| -3x4+2x6




Watch Video Ex

(i)

s

(Al
A
20
10
X=2

,_ A
| Al
0
T
y=0
Solution: Set = {(2, 0)}
2x+y=3
6x+5y =1

(A.B)

(GRW 2018, D.G.K 2018)
Matrices inversion method

s sl

Let AX =B
whereA:B _ﬂxz{ﬂszm
vt
wf

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

~10-6

=4 as |Al=0

Solution is possible because A is non
singular matrix.

5 -1
AdjA =

6 2
AX =B
X =A'B

=ix AdjAx B

43 3

x| 1 5><3+(—1><1)
y 4| —6x3+2x1

N L
! 1T 1
[
N
L 1

-
X=—,y=-4
5 y

.. Solution Set = {(2—4)}

By Cramer’s Rule

=(2)(5)=(2)(6)

=10-6

=] as |A|=0
Solution is possible because A is non
singular matrix.

Al =
=(3)(5)-)Q)

=15-1
=14
2 3
A< ]
=(2)(1)-(3)(6)
=2-18
=-16
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(iii)

Solution Set= {G , —4)}

4x+2y =8 (FSD 2019) (A.B)
3Ix—¥=-1
By Matrices Inversion Method

EHE
<AL 2 T
f

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

A1 6

— 4G as |A|=0

Solution is possible because A is non
singular matrix.

) -1 -2
AdjA =
-3 4
As we know that
AX =B
X =A"B

X =« AdiAxB
| Al

M i

M 4

L 5
3, 14

5 5

Solution Set= (§Ej
Bl |5

By Cramer’s rule

o

42
| Al=
3 -1

=(4)(-1=(2)(3)
2y 4
=-10 as |A| #0

Solution is possible because A is non
singular matrix.

8 2
R
~®)(-)-(2)(-)
-8-(2)
—6
|
|

>

>
i
>|

alw Blo
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(4)(-1)-(8)(3)
—4-24
28
_|A]
| Al
_ 28
T

, 1
5

Solution Set = (EEJ
5 5

(iv) 3x-2y=-6 (A.B)
5x —2y =-10
By Matrices Inversion Method

s 2lJr

y

Let AX=B
Where,
Sk
g
=(3)(-2)=(-2)(5)
CSEE
=-6+10
=4 as |A|=0

Solution is possible because A is non
singular matrix.

. -2 2
AdjA =
-5 3
X=A"B
X =i>< AdjAx B
| Al

M A

[—2x—6+2x-10
| —5x—6+3x —10}
12+(-20)
_30+(—30)}
[12-20

_30—30}

N

I

L N N e e N

Y-

I
ESN

X __—2
vyl |0
Xx=-—2,y=0

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

S

3 2
Ae 2
=(3)(2)=(-2)(5)
A 6 (S10)
=—6+10
=4 as |A|=0

Solution is possible because A is non
singular matrix.

6 -2
A<
- (-6)(-2)—(-2)(-10)
=+12—(+20)
=12-20
-8
3 -6
Al

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

WATHEMATICS 3 Ui =



Solution Set={(-2,0)}
(V) 3x—-2y=4 (A.B)
—6X+4y=17
(GRW 2015, SGD 2015, SWL 2018)
By Matrices Inversion Method

32|
6 4| y| |7
3 2 X 4
Here A= X = , B
S y 7
3 -2
ARl 4
=(3)(4)=(=2)(-9)
=12-(+12)
=12-12
=0
Solution is not possible because A is
singular matrix.
(vi) 4x+y=9 (A.B)
-3X-y=-5
By Matrices Inversion Method

i

Let AX=B

wer ) Zpe- o8

=-1 as |A|=0
Solution is possible because| A| is non singular
1 -
-
As we know that
X =AB

AdjA =

X =i>< AdjAxB
| Al

BRI || J
ly| -1]3 4}{—5}
[X]  faatOeS
v —_1_27+(—20)}
Ix] 1[4
ly] 147 }

[ —4
[x]_| -1

=
. VI
x| B4
vl —7}
X=4,y=-7

Solution Set= {(4 —7)}

By Cramer’s rule

|5 5oy

LR
=(4)(-1)-(1)(-3)
—a (3
=-4+3
-1 as |Aj=0

Solution is possible because A is
non-singular matrix
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=(4)(-5)-(9)(-3)
=—20—(~27)

—20+27
7

_al
| Al

N

B
y=—1
Solution Set={(4,-7)}

(vii) 2x-2y=4 (A.B)
—Sx=2y=-10 (LHR 2019)

By Matrices Inversion Method

% 2
anfy Jpxfjel )

2 —2‘

<

=(2)(-2)-(-2)(-5)
=—4—(+10)

=—4-10

=-14 as |A|=0

Solution is possible because A is non-
singular matrix

) -2 2
AdJA =

5 2

As we know that
X =A"B

X =« AdiAxB
| Al

x| 1[-2 24
y| 14| 5 2][-10
'x] 1 [-8+(-20)
y| -14|20+(-20)
] _—8—20}

Ly| —14|20-20
[ __ 1 [-28
ly| -14]0 }
[ a8
x| _|-14
ly] |0
14
_X___Z
_y___O}
X 20 =i

Solution Set= {(20)}
By Cramer’s rule
2 2 4
A= B=
5 2P
2 -2
5 —2‘
~@2-(-2)(-5)
=—4—(+10)
=-4-10
=-14 as |A|=0

Solution is possible because A is
non-singular matrix

A
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=(2)(-20)~(4)(-5)
= -20~(~20)
=-20+20
=0
X = w
| Al
-
—14
X=2
Solution Set :{(2,0)}
(viii) 3x—-4y=4 (A.B)
X+2y=38
By Matrices Inversion Method

NN
SIS S

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

~6-(~4)
|Al=6+4

=10 as |Aj=0
Solution is possible because A is non singular
matrix.

. 2 4
AdjA :{ }
-1 3

As we know that
AX =B

X=A"B
X =i>< AdjAx B
| Al

x| 1[2 474
'y| 10[-1 3]|8
_X__ 1[2x4+4x%8
_y__10 | —1x+3x8
(x| 1[8+32
ly| 10| -4+24
x| 1[40
'y| 10]20
N [

_| .
Ly] |20

|10

(x| f=
Ly 2
X4 ye2

Solution Set= {(4 2)}

By Cramer’s rule

SRR SR

3 -4
LR
=(3)(2)-(-4)(®)
~6-(-4)
=6+4
=10 as |Aj=0

Solution is possible because a is non-
singular matrix

A<y )
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4 -4
Al 3]
~(4)(2)~(-4)(8)
=8—(—32)
=8+32
— 40
3 4
Al-]; 4]
3 4
S
~(3)(8)-(4)0)
=24-4
=00
|l
| Al
40
1o
Xx=4
_1Al
1Al
,
10
y=2

Solution Set={(4,2)}

Q.2  The length of a rectangle is 4 times it
width. The perimeter of the rectangle
is 150cm. Find the dimensions of the
rectangle. (A.B+U.B+K.B)

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
2(y+x)=150

75
y+x:%
X+y=75 —...(ii)
—4x+y=0
X+y=75

Changing into matrix form

-4 1{x| |0

1 1)ly| |75

X=A"B

(By matrix inversion method)

a2 e o s
|A|=‘_14 j

: 1 -1
AdjA :{ }
<

As we know that

X—A'B
X = % AdjAx B
| Al

=P

_ 1[0-75
~ 5/0-300

1[-75
- —_5{—300}
__75
x] | -5
M | 300
5
15
Lo
x=15y=60
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Result:

Width of rectangle = x =15cm

Length of rectangle =y = 60cm
By Cramer’s rule

Azhl HB{SJ
]

(-4)2)-(1)@)

—4-1
=-5
0 1
|M:‘?s 1‘
=(0)(1)-(1)(75)
=0-75
=75
L4 B
‘Ay‘z‘l 75‘
=(-4)(75)-(0)(1)
=-300+0
28300
Al
| Al
)
N
x=15
_|A]
VY
_-300
- 5
y =60
Result:

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

Q.3  Twosides of a rectangle differ by 3.5cm.
Find the dimension of the rectangle if its
perimeter is 67cm. (K.B)

Solution:

Suppose Width of rectangle = x

Length of rectangle =y

According to 1% condition

y—x=35
—Xx+y=35 —(i)
According to 2" condition
2(L+B)=P
2(y+x)=67
67

X+Yy=—
Y 2

x+y=335 —(ii)

Changing eq (i) and (ii) into matrix form
-1 1) x| |35
L l}_y}__33.5}

(By matrix inversion method)

B 1] X 35
Let A= y X = o B ==
{ 1 1 _y} {33.5}

=-1-1
=-2
! =
AdjA = { }
=
As we know that
X=A"'B

X =i>< AdjAx B
| Al

Putting the values

1 [ 1(3.5)+(-1)(33.5)
:3[-1(3.5%(_1)(33.5)}

 1[35-335
- 2| -35-335

_1[-30
- 2| -37
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x| | 15
y| |185
= x=15, y=185

By Cramer’s rule
-11 3.5

A= B =
11 33.5
-1

Al

=(-)@O)-@)@)

=-1-1
=2
35
|AJ:L35 j
=(3.5)(1)—(1)(33.5)
=35-335
=-30
|1 35
‘&L41 3&4
=(-1)(33.5)-(3.5)(1)
=-335-35
=-37
L
A
c- =0
)
x=15
A
y = —
A
3
=7

37
=—=185
Y 2

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

Q.4 The third angle of an isosceles A is
16°less than the sum of two equal
angles. Find three angles of the
triangle. (K.B)

Solution:

Let each equal angles are x and third
angleisy

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

As we know that

X+ X+y =180

2x+Yy =180 (ii)

SF

2x+y=180

Changing into matrix form

Let"AX =B

2 — PG 16
Where, A= - s —
2 dp{)e|ia)

¥

X X

Using Matrix Inversion Method
X =A"'B

2 —
| Al=
2 1

=2x1-(-1)x2

=2+2

=4 = 0(None singular)
A'exist
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. 1 1
Adez{ }
-2 2

X=A"B

Or X =i>< AdjAx B
| Al

Putting the values
1 1}/16
|2 2}{180}
[1x16+1x180
_—2x16+2x180}

[16+180
| -32+360

(196
_328}
96
4
328
4
x| [49
M B _82}

Xx=49 and y=82

N N N

1
R

Cramer Rule
S SH gl
|A|‘ .
(2)O-(-1(2)
=2-(-2)
=242
=4

(16)(2)—(~2)(180)

16
180

|

=16+180
=196

2 16
4] {2 180}
=(2)(180)-(16)(2)

=360-32
=328
Al
| Al
196
4
x=49
ey
| Al
gi328
4
Y
1% angle = x = 49°
2" angle= x = 49°
3 angle =y= 82°
Q.5 One acute angle of a right triangle
1s12° more than twice the other
acute angle. Find the acute angles
of the right triangle. (U.B)
Solution: D
Let one acute angle = x
And other acute angle = y

According to given condition
X=2y+12 | | N\

x—2y=12 (i)

As we know

X+y=90 — (ii)

By matrices inversion method
Changing into matrix form

AR bR

Let AX =B

1 -2 X 12
Where, A= X = B =

1 1 y 90
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=1-(-2)
=3(Non singular)
. A exists

. 1 2
AdjA { }
-1 1

As we know that
X =A"B or

X =i>< AdjAx B
| Al

Putting the values

N E

[12+180
| —12+90
1 (192
3|78
19

o

L 3

P

Xx=64 and y=26

Then
1% angle = x = 64°
2 angle =y = 26°

By Cramer’s rule

Ay 7)o

=1
=3

+2

12 -2
90 1‘
=(12)(1)=(-2)(%0)
=12+180

=192

| ‘_‘1 12‘

|/xl=‘

e

=(90)-(12)
=90-12
=78

Al
| Al

_IA

| Al
_18
3
y =26
Result:
1% angle = x = 64°

2" angle =y = 26°
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Q.6 Two cars that are 600 km apart are
moving towards each other. Their
speeds differ by 6 km per hour and the

cars are 123 km apart after4% hours.

Find the speed of each car.

(K.B) (U.B)
Solution:
Suppose speed of 1% car = x
Suppose speed of 2" car = y
According to 1% condition
X—y=6 — (i)
According to 2" condition
Total distance =600 km
Left distance =123 km
Covered distance = 600-123 = 477 km

Total time = 4% hours = %hours

Total Distance Covered

Total Speed= -
Total Time Taken
477 9 2
X+y= — =477+==477x—
) . ma ]
2
53
x+y= X2
g
x+y=106  —(ii)
X—y=06
X+y=106

By matrices inversion method
Changing eq (1) and (ii) into matrix form

E ﬂm :LSJ

Let AX =B, where

oy T

= as |A|=0

Solution is possible because a is non-
singular matrix

i 1 1
AdJA:{ }
-11
X=A"B or
1 .
X =—xAdjAxB
| Al
Putting the values
x| 111 16
y| 2|-1 1}/106

[6-+106.
| —6+106

“4[112
2100

112
_| %
100
2
X| |56
y| 150
By comparing
x=56,y =50

.
2

Result:
Speed of 1% car = x= 56km/h
Speed of 2" car = y= 50km/h

By Cramer’s Rule

SNSRI

1 —
| Al=
11

=0O-(1))
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6 —
1A= ‘106 1]1
=(6)(1)—-(-1)(108)

=6—(-106)

=6+106
~112
1 6
‘Ay‘z‘l 106‘
=(106)(2)-(6)(1)

=106-6

Il

| Al

_100
2

y =50

Result:
Speed of 1% car = x = 56km/h

Speed of 2" car = y = 50km/h

=100
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