Chapter: 8. SYSTEM OF LINEAR EQUATIONbS

Exercise : 8A

Question: 1

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -

X+2y=09

2X +4y =7

Converting the following equations in matrix form,

AX =B
SRR
R, — 2R,

b oGl =Jd

0 0olby —11

Again converting into equation form, we get
X+2y=9

OX + Oy = - 11

R R— i

which is not true

X +2y=9

2X + 4y = 7 are inconsistent.

Question: 2

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -

2X + 3y =5

6x + gy = 10

Converting the following equations in matrix form,

AX =B
& SIG)= 5]
Ro - 3R,

2 37X _[5
00 [Jl - I—sl
Again converting into equation form, we get

2X + 3y =5
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OX+0y=-5

“0=-5

which is not true

C.8X+ 13y =5

6X + 9y = 10 are inconsistent.
Question: 3

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -

4X -2y =3

6x -3y =5

Converting the following equations in matrix form,

AX =B
e ZI6] -
4R, — 6R,

b olhl =

0 ol P

Again converting into equation form, we get
4Xx—-2y =3

ox +0oy=2

Lo=2

which is not true

S4Xx -2y =3

6x — 3y = 5 are inconsislent.

Question: 4

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -

6x + 4y =5

gx + 6y=28

Converting the following equations in matrix form,

AX =B
ls ollv] =[5l
2R, - 3R,

o olly] = 3]

Again converting into equation form, we get
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6x +4y =15

ox+oy=3

Lo=3

which is not true

S.6x+ 4y =5

9xX + 6y = 8 are inconsistent.
Question: 5

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -

X+ y-—22=5;

X— 2y + zZ=-3
-2X+Yy+Z=4

Converting the following equations in matrix form,

AX =B
1 1 ZziirE 5
1 -2 l\] =[-2
—2 i 11tz 4
R.—Ry
R; + 2R,
1 plE=—_1 rx 5
0 SIS [\] | —
0 3 -3tz 14
Ry + Ry

I

Converting back into equation form we get,
X+ Y- 2Z=5;
OX-3y+32=-7;
OX+ 0y +0z=7
.o=7

Which is not true.
JX+y-—22=5;
X—2y+2Z=-23;
~2X+y+zZ=4
are inconsistent.
Question: 6
Solution:

To prove: Set of given lines are inconsistent.
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Given set of lines are : -
2x -~y + 32 =1;

3Xx -2y +52=-4;

5% — 4y + 92 = 14

Converting the following equations in matrix form,

AX =B
2 -1 3] ¥ 1
3 -2 5§ [}’} =|—4
5 —4 9llz 14
2R, - 3R,

- 5R,
2 —1 3]px [ 1]
0 -1 11 1YI=|-11
0 -3 3l!'z 23
Ry- 3R,
2 —1 3]y [ 1 ]
0 —1 11{y|=|-11
0 0 ol'z 56

Converting back into equation form we get,
oX —y + 3Z = 1

OX — 1y + 1Z = - 11;

0X + Oy + 0z = 56

.0 =56

Which is not true.

S2X - Y + 32 = 1;

3X -2y +52=-4;

BX — 4y + 92 =14

are inconsistent.

Question: 7

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -

X + 2y + 4Z = 12;

Y+ 22=-1;

3X+2y+4z2=4

Converting the following equations in matrix form,

E : %] -1

Rs- 3R
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1 2 4] rx 12
0 1 2 l_V =l -1
0 -4 -81tz -32

Ry + 4R,

(1 2 4] x [ 12
0 1 2 l\] =1-1
0 0 0l'tz —36

Converting back into equation form we get,

X+ 2y + 42 = 12;

v+ 22=-1;

OX + Oy + 0z =-306
.0 =-1306

Which is not true.

SBX -V + 32 = 1;

3Xx -2y +52=-4;

5X — 4y + 92 =14

are inconsistent.
Question: 8

Solution:

To prove: Set of given lines are inconsistent.
Given set of lines are : -
3X—y—2z=2,

2y —z=-1;

3x—5y=3

Converting the following equations in matrix form,

AX =8B

3 -1 2] [ 2
0 2 -1 ’J-’I =Sl
3 -5 01!z L3
R;-R,

3 -1 2| x 82
0o 2 -1 [."] =51
o —4 211tz L1
R; + 2R,

3 -1 2] ¥ [ 2
o 2 -1 I_V] =1-1
0 0 01tz -1

Converting back into equation form we get,
3X —y - 22 = 2

2y —z=-1;

OX+0y +0z=-1

To=-1
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Which is not true.

J.3X -y —2Z2=2;

2y —z=-1;

3Xx—-5y=3

are inconsistent.
Question: 9

Solution:

To find: - x, ¥

Given set of lines are : -
5X + 2y = 4;

7X +3y = 5.

Converting the following equations in matrix form,

AX =B
7 361 =[]
5R.— 7R,

5 211%] _[4

[0 1] [J’] - [—3]

Again converting into equation form, we get
5X + 2y = 4;

y=8

EX +2%X -3 =4

Question: 10
Solution:

To find: - x, ¥y

Given set of lines are : -
3X+4y—-5=0;

X-y+3=o0

Converting the following equations in matrix form,

ﬁ —41] [:] - [_53]

o SN =15,

Again converting into equation form, we get
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3X+ 4y =5 CLASS24

~7y=-14
Y=2
3X+ 4y =5

3X + 4x2 =5

3x=-3

X=-1

TX=-1,y=2
Question: 11
Solution:

To find: - x,y

Given set of lines are : -
X+2y=1

3X+y=4

Converting the following equations in matrix form,

s 3] = LA

[(1) _25] [;] T [ﬂ
Again converting into equation form, we get

X+2y=1

-5y =1

g
|
v~
A
il
\
I

Question: 12

Solution:

To find: - x, y

Given set of lines are : -
5X + 7y + 2 = 0;

4x + 6y + 3 = 0.



Converting the following equations in matrix form,

AX =B
& &l =[]
5Re — 4R,

HEBE

Again converting into equation form, we get

5X + 7y =-2
2y =-7

v=_7

5X +7X —; =-2

49

5X =-2 + —

5x =2

xX=2

T 9 7
X = - A

Quesli;n: 13
Solution:

To find: - x,y
Given set of lines are : -
2X - 3y + 1 = 0;
X+4y+3 =0

Converting the following equations in matrix form,

i 716 -

o nlbl -5l

Again converting into equation form we get

2X-3¥y=-1
11y=-5
- _5
11
2X-3X —— =-1
15
ox =-1-2=
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13 5
X = —= 9y = —=—

11t
Question: 14
Solution:

To find: - x, ¥

Given set of lines are : -

4% -3y = 3;
3% -5y =7

Converting the following equations in matrix form,

3 ZIG) =[]

|g —_131] [1"] g 1139]

Again converting into equation form, we get

4x-3y=3

-11y = 19

19

11

4x-3x—==3
11

x —
4X=3-7
24
X =—=
4 11
= A
11
& 19
X = ——,y = ——
11 11

Queslion: 15
Solution:

To find: -x,y,2

Given set of lines are : -

2xX + 8y + 52 = 5;
X+y+z=-2

X+2y-z=2

Converting the following equations in matrix form,

AX =B

2 8 b
1 1 1
1 2 -1
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2Ry - R, CLA5524

2 8 5] 5
0 -6 -3 H =|-9
0 —4 71tz -1

3Ry — 2R,

(2 8 5 X 5
0 -6 -3 [1] =1-9
0 0 —151°%z 15

Again converting into equations, we get

2x + 8y +52=5

-6y-32=-9

22X+ Bx2+5x-1=5
2x =5-16+ 5

X=-3

Cx = 3y=2z=-1
Question: 16
Solution:

To find: -x,y,2

Given set of lines are : -
X-v+z=1;
22X+ y — 2z =3;
X—-2y-z=4

Converting following equations in matrix form,

AX =8B
1 -1 1 X 1
2 1 -1 [J’] = |2
1 -2 -—-11tz 4
R,— 2R,
R;-R,;
(1 —1 17X [1]
o 3 =3[ =10
0o -1 =211tz 3
3R; + Ry
1 —1 1]gx [1
0 3 =3||¥|l=10
0 0 -9tz 9

Again converting into equations we get



X-y+z=1 CLASS24
3¥-32=0

-9z=9

Z=-1

Y=z

Y=-1

X+1-1=1

X=1

Sx =1y =-1lz=-1
Question: 17

Solution:

To find: -x,y,2

Given set of lines are : -
3X + 4y + 72 = 4;

2X -~y + 32 =-3;
X+2y—-3z=8

Converting the following equations in matrix form,

AX =B

3 g 7 1 4

2 S [\] = |-3

1 2 -3/ 1z 8
3R, — 2R,
3R3 ™ Rl

3 4 7 x 4
0 -11 §& [}’ = |—-17
L0 2 —161 2 20

11R; + 2R,

3 4 7 X 4
0 —11 -5 I\] = |—-17
0 0 —1861 'z 186

Again converting into equations we get

3X+ 4y +72 =4

-11y -52=-17

- 186z = 186
Z=-1

-1y +5=-17
-11y = - 22
Y==2

IX+4X2+7x-1=4

3Xx=4-8+7



X=1

cx =1y =2z=-1
Question: 18
Solution:

To find: -x, v,z

Given set of lines are : -
X+2y+2="7;

X +3Z =11;

2x -3y =1

Converting following equations in matrix form,

AX =B

1 2 1]7rx 7

1 0 3 [_\’] = |11

2 =3 0ltz 1
R.,-R,
Ry —2R,

1/ 1 x 7
0 -2 4 [}’] = 4
0 -7 211z — I3
Ry + Ry

H (R

Again converting into equations we get

X+2y+z2=17
-2y + 22 =4
-9y=-9

Y=1
-2x1+ 22 =4
27 =6

Z=3
X+2x1+3=17
X=7-2-3
X=2

Question: 19
Solution:
To find: -x,y,2

Given set of lines are : -

|
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2X - 3y + 52 = 16; CLA5524
IX+ 2y —42=-4
X+y—-24=-3

Converting the following equations in matrix form,

AX =B

2 -3 5 X 16

3 2 -4 l}’] = |-4

1 1 21tz -3
2R, — 3R,
2R, -R,

2 -3 5 X 16
0 13 -=-23||¥| = |-56
0 5 —91tz —22
13R3 = 5R2

2 —3 5 X 16
0 13 -23||v| = |56
o 0 -21tz =(i

Again converting into equations, we get
2X - 3y + 5Z = 16

13y - 23Z = - 56

-2Z2=-0

Z=3

13y — 23%3 = - 56

13y = - 56 + 69

Y=1

2X - 3x1 + 5x3 = 16

2X =16 + 3 - 15

Question: 20

Solution:

To find: -x,y,2

Given set of lines are : -

X+y+zZ=4;

2X —y+z=-1;

2X +y—3Z=-09.

Converting the following equations in matrix form,

AX =B



[é 4 i] ] - H CLASS24

R, - 2R,

Ry —2R,

é - ‘é} ] [17]

3R3 = Rz

R[N 51

Again converting into equations, we get

X+y+z2=4
-3¥y-2=-9
-14z = - 42
Z=3
-3¥-3=-9
-3¥y=-6
Y=2
X+2+3=4
X=4-5
X = 338
X SN — 2, z B
Question: 21
Solution:
To find: -x,y,2
Given set of lines are : -
2X - 3y + 5Z = 11;
3X +2y-42=-35;
X+y-—-2z2=-3.
Converting the following equations in matrix form,

AX =B

2 -3 5] 11
3 2 -4 [3'] = |-5
1 1 =21tz -3
2R, - 3R,

2R, -R.

s %Hl &

13R4 -



2
0 *23

0

-1

Again converting into equations we get
2x - 3y + 52 = 11

13y -232=-43
-22=-0

Z=3

13y - 23%3 =-43

13y = -43 + 69

13y = 26

Y=2

2X — X2 + 5X3 =

2X =11+ 06 - 15

X=1

x =1Ly =22z=3
Question: 22
Solution:

To find: -x,y,2

Given set of lines are : -
X+y+zZ=1;

X — 2y + 3Z = 2;

5x -3y +z=3.

Converting the following equations in matrix form,

AX =8
R.—Ry
Ry -5Ry
1 1 1 X 1
0 -3 _y]: 1
0 -8 —4l'z -2
Ry + 2R,

AR

Again converting into equations we get
X+y+z=1
-3y +2z=1

-14y=o0
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Y=o CLASS24

-3x0+2z=1

7 =

Queslior;: 23
Solution:

To find: -x,y,2

Given set of lines are : -
X+y+z=06;

X + 2z = 7;
3X+y+z=12

Converting following equations in matrix form,

AX =B

1 1 14§ 6

1 0 8 [ ] =17

3 1 11tz 12
R.—-R,

Ry - 3Ry

[1 W 1 X 6
o -1 1 I\] =11
0o -2 =21tz )
R; + 2R,

1 1 1]x 6
0 -1 1|1[(¥I=1]1
0 -4 0l'z -4

Again converting into equations we get
X+y+z2=6

-y +Z=1

-4Y=-4

Y=1

-1+ zZ=1

Z=2

X+1+2=0

X=6-3

X=3
X o=

Question: 24



Solution:

To find: -x,y,2

Given set of lines are : -

2X + 3y + 32 = 5;

X—2y+2=-4;

3Xx—-y—-22=3

Converting the following equations in matrix form,

[_ : -.,,l -

2R, - R,

2R, - 3R,

2 3 3 x 5

o -7 -1 [}’] = |-13
0 —11 —1311'z =9
Ry - 13R,

o o albl- e

Again converting into equations we get
2X+3y+32=5

-7y -z=-13

80 y = 160

Y=2

-7X2 -7 =-13

Z=-1

2X +3X2+3xX-1=5
2x=5-0+3

X=1
cx=1ly=2z=-1
Question: 25
Solution:

To find: -x,y,z

Given set of lines are : -
4X - 5y - 112 = 12
X-3y+z=1;
2X+3y—72=2

Converting the following equations in matrix form,
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AX =B CLASS24

i R[]

4R - R,

2R3 - R,

4 —5 —11] ¥ 12

0 -7 15 yI=1-8

0 11 -311tz —8

5Ry + Ry

4 -5 —11]x 12
0 -7 15 yY|=1-8
0 48 0 Z —-48

Again converting into equations we get
4X — 5y - 11z = 12

-7y +152=-8

48y =-48

Y=-1

Z=-1
4X+ 5+ 11 = 12

4x =12 -5-11

4X =-4

X=-1

AR = =g = |
Question: 26
Solution:

Tofind: -x,y,2

Given set of lines are : -
X-y+2z=7
3X+4y-52=-5

2X -y + 3z =12

Converting the following equations in matrix form,

AX =B
1 -1 2 X 7
3 4 -5 I'l] = |-5
2 -1 3 z 12
R, - 3R,

Ry — 2R,



Again converting into equations we get

1 —1
0 7
0 1
7Rg - R,
1 —1
0o 7
0 0

9 7

—11
-1

9 1

—11

4 |

X-y+22=7

7y -11Z=- 206

4z = 12

Z=3

y

7y — 11 X3 = - 26

7y = - 206+ 33
7Y =7
Y=1

X-1+2x3=7%

X=7+1-6

X=2

SXx =2y =12z =3

Question: 27

Solution:

To find: -x,y,2

7

—-26
-2

—26
12

Given set of lines are : -

OX-9y-20z=-4
4X — 15y + 10Z = - 1
2x-3y-5z2=-1

Converting the following equations in matrix form,

|

AX =B

6 —9 —20
4 —15 10
2 -3 —5
aR, — 2R,

3R; - R,

6 -9 =20
0 27 70
0 0 5

6x-9gy-20zZ=-4

-27Yy + 702 =5

hz=1

IE]

Again converting into equations, we get

X
v

Il

-
f
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—27y+70><%=5
-2y =5-14
-27y =-9

Y =

CRRS

1 1
6.\.—9)(5—29)(;——4
Ox=-4+3+4

X =

[

NP R
2’ T 3% T s
Queslion: 28
Solution:

To find: -x,y,2
Given set of lines are : -
3X -4y +2z2=-1

2x + 3y + 52=7;
X+Z=2

Converting the following equations in matrix form,

AX =B

3 —4 2]rx =1
2 Sl [_‘.’] =17

1 0 1]tz 2
3R, — 2R,
3R; - R,

3 -4 2]px [—1
0 17 11]|¥]| = 1|23
o 4 11tz | 7 |
1Ry - Ry

3 —4 2 X —1
0 17 11]|¥]| = |23
0 27 o0ltz 54

Again converting into equations, we get
3X -4y + 22 =-1

17y + 11Z = 23

27y =54

Y==2

17%2 + 11Z = 23

11z =23 -34

Z=-1

3X —4x2+2x-1=-1



X=-1+8+2

3x=9

X=3
Xx=3y=2z=-1
Question: 29
Solution:

To find: -x,y,z

Given set of lines are : -
X+y-z=1

X +y-2z=3
X-y-z=-1

Converting the following equations in matrix form,

AX =B

1 1 —1]rx 1
3 1 2 [‘l] =13
1 -1 —1l'z =1
R, -3R,
Ry - R,

1 1S X 1
0 —2 1 [1' =10
0 -2 0 z =7

Again converting into equations we get

X+y—2z=1
-2y +Z=0
-2y =-2
Y=1
-2+2=0
Z=2

X+1-2=1

X=2

cx =2y =1z=2
Question: 30
Solution:

To find: -x,y,2
Given set of lines are : -
2X +y-Z=1
X-y+zZ=2

X +y-22=-1

Converting the following equations in matrix form,
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[r—
L = o
»—llb—~
=
[ |
[x) —
I—
Prm—
By e
—
Il

|

2R, - R,

2R, - 3R,

2 1 —1fgrx 1

0 -3 31||¥l=13

0 -1 -1tz -5
3R; - Ra

(2 1 =17 px 1
0 -3 31||¥l=1]3
0 0 -—el'z —18

Again converting into equations we get
2x +y—-z=1
-3y+3z2=3

-6z=-18

Z=3

-3y +3%3=3

- 3y = 38

-3y=-6

Y=2

2x +2-3=1
2x=1+1

X=1

X = 1 e
Question: 31

Solution:

To find: -x,y,2

Given set of lines are : -
X+2y+z=4
-X+y+zZ=0
X-3y+z=4
Converting the following equations in matrix form,

AX =

-

R+ Ry

Ry~ Ry
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RN

Again converting into equations we get

X+2vy+z2=4

3y +22=4
-5y=0
Y=o

0+ 272=4
Z=2

X+o+2=19

X=2
X=2,y=0,z=2
Question: 32
Solution:

To find: -x,y,2

Given set of lines are : -
X-y-2Z2=3

x+y=1

XxX+7Z=-6

Converting the following equations in matrix form,

AX =B

1 -1 -2]x 3
1 1 0 l}’] = |1
1 0 1 z -6
R, -R,
Rs_ Ry

1 -1 2] x 3
0 2 2 Y| = &
o 1 3 Z- | —9
2R; - R,

1 -1 =2]7% [ 3
0 2 2 yl=1-2
0 0 4 1tz l—16

Again converting into equations we get

X+y-22=3
2y + 22 =-2
4z = - 16
Z=-4

2y -8=-2

2y =-2+8
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o2y =6
Y=3
X-3+8=3
X=-2

Lx=-2,y=3,z=-4

Question: 33

Solution:

To find: -x,y,2

Given set of lines are : -

5X-y=-7

2Xx+3Z2=1

3¥-Z2=5

Converting the following equations in matrix form,

T
[‘1!
z

B

o

_7_

19

AX =B

5 -1 0
2 0 3
o 3 —1l
5R, — 2R,

5 -1 0
0 2 15
10 SRl
2R - 3R,

5 G
0 15
0o o0 —47

EhE

CLASS24

Again converting into equations we get

5X-y=-7

2y + 15z = 19

- 472 =-47
Z=1
2y + 15 = 19

2y =19 - 15

Y==2
5x—2=-7
5X=-5
X=-1

X=-1,y=2,z=1
Question: 34
Solution:

To find: -x,y,2



Given set of lines are : -
X-2y+z=0

y-z=2

2X - 37 = 10

Converting the following equations in matrix form,

AX =B

1 -2 1 X 0
o 1 -1 [_\-‘] = |2
12 0 31tz 110
R, - 2R,

1 -2 1 X 0]
0 1 -1 =12
0 4 —hllz 101
Rg - 4R,

1 -2 1 X 0
0 1 -1 Y] = |2

0 0 -1tz 2

Again converting into equations we get
X-2y+z=0

Y-z=2

-z=2

Z=-2

Y+2=2

Y=0

X+0-2=0

X=2

Xx=2,y=0,Z=-2

Question: 35

Solution:

To find: -x,y,z2

Given set of lines are : -

X-y=3

2X + 3y + 42 = 17

Vy+22=7

Converting the following equations in matrix form,

AX =B

1 -1 0]rx 3
2 3 4 I}’] = |17
0o 1 21tz 7

R, — 2R,
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1 -1 0
0 5 4
0 1 2
2Rz - R,

1 -1 0
0 5 4
a -3 0

Again converting into equations we get

X-y=3
5Y + 4Z = 11
-3¥=3
Y=-1

5% -1+ 4Z =11

47 = 106
Z=4
X+1=353
X=2

Cx=2,y=-1,2=4

¥

X

y
Z

Questlion: 36

Solution:

To find: -x,y,2

Given set of lines are : -
4X + 3y + 22 = 60

X+ 2y + 32 = 45

6x + 2y + 3Z = 70

Converting the following equations in matrix form,

AX =B

"3

11

L3

RE IR

4R - Ry

2R, —

4X + 3y + 2z = 60

5¥ + 10Z = 120

-5y =-40
Y=8

%8 + 10z = 120

o s uo|[] - i)

Again converting into equations, we get
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102 = 120 - 40 CLASS24

10z = 80

Z=8

4% + 3%x8 + 2x8 = 60
4x = 60 — 24 -16
4X = 20

X =5
S.x=5,y=8,z2=8

Question: 37

IfA=
Solution:
Given,
2 -3 5
A=I3 2 -4
1 1 —2

_1_i .
Al= i adj(A)

The determinant of matrix A is

2 -3 5
Al=f3 2 -4
1 1 -2

=2(2x-2 - (-4)%1) + 3(3% - 2 - (- 4)x1) + 5(3x1 —2x1)
=2(-4+4)+3(-6+4)+5(3-2)
=2(0) + 3(- 2) +5@)

=-6+5

=-1

|Al = 0

.. A" 1lis possible.

2 3 1
AT=|_3 2 1}
5 -4 -2
Adi(A) =0 -1 2]
2 —9 23
1 —5 13l
ATt =10 adj(4)
0 -1 2
Ast=Zl7 —9 23
1 -5 13
0 1 -2
A‘1=’2 9 23}
-1 5 —13

Given set of lines are : -
2x — 3y + 5z = 11
3X+2y—4z=-5

X+y-22=-3



Converting following equations in matrix form, c L Assz4

AX =B
2 -3 5 X 11
Where A=1|3 2 —4 ,X—[}'],B =|-5
1 1 -2 Z -3

Pre - multiplying by A - *

ATAX=A"'B

IX=A"1B

X=A"1B

X o 1 -217J11

yl=1-2 9 -23||-5

z -1 5 —13/1l-3

X 0x11—-5x1—-3x—2

V|72 dg 55 g3 x -2
- 1 S5x&—-3x—13

o [FR2 s 2 %9

z 1

_'l‘ ~ 2

1713

z

"X=1,y=2,z-3

Question: 38

Solution:
Given,
2 1 1
A= [N -1
0 3 -5

A-1="L qdj(a)

lal

The determinant of matrix A is

2 1
[Al=]1 -2 -1
0 3 -5

=2(-2x-5-(-1)x3) - (1x - 5- (- 1)x0) + (1x3 — (- 2)x0)
=200 +3)-(-5)+(3)

=230+57(5+3

=34

|A|l # 0

. A ~1lis possible.

2 1 0
AT=|1 -2 3]
1 -1 -5
Adj(A)=r13 g8 1
5 —10 3}
3 -6 -5




A-1=1 qdj(a)

T lal
A-1= s 13 8 1
=5 —-10 3

34
3 -6 -5

Given set oflines are : -

X +y+zZ=1

X—-2y—z=

[ V]

3y—-52=9

Converting the following equations in matrix form,

AX =B
2 1 1 X i
Where A=[1 -2 —-1,X—J’J,B— =
0 3 -5 z 9
Pre - multiplying by A -1
A"AX =A"'B
IX=A"1B
X=A"1B
_ 1
;| - Ao é]3
1' = — — —
j 34 |12
L7 — —
3 6 —sl|g
] [1x13 +3x8 +9x1
yl=2]1x5+ 3x-10 4+ 9x3
. 34 :‘
) [1X3 +>x—6 + 9% -5
YIT s +12 +9
zl LEE
34
X 3-9-45
V= =
: 1
5 34‘ 1
—\| 17 2
. _3 LA B £
S E - NE

Question: 39 Using

Solution:
Given,
1 -2 0 7 2 —6
A=12 1 3|.B=|-2 1 -3
0 -2 1 -4 2 5
1 -2 0][7 2 -6
AB=|2 1 3||-2 1 -3
0 -2 1ll4 2 5
7Xx1—-2x—-2—-4x0 2x1+1x-2+2x0
AB=]|7%x2-2%x1—-4x%x3 2X2 4+ 1x1+2x%x3

TXx0—-2x-2—-4x1 2x0+ 1x-2+ 2x1

—6x1—-3x—-24+5x0
—-6Xx2—3%x1+5x3
—-6x0-3x-2+5x1

CLASS24



7+4+0 2-2+0 -64+6+0 CLA5524
AB=|14—-2-12 4+1+6 —-12—-3 + 15
0+4-4 0-2+4+2 O0+6+5
11 0 0
AB=|0 11 o0
0 0 11
1 0 0
AB=11|0 1 0
0 0 1
AB =11l

Pre - multiplying by A -1

ATTAB=11A"1

IB=11A"1

B=11A"1

A-t=1p
11

Given set of lines are : -
X -2y = 10
x+y+3z2=8

-2y +zZ=7

Converting following equations in matrix form,

AX =C
1 —2 X 10
Where A= (2 1 3] .X= [1’ ,C=|8
0o -2 1 z |

Pre - multiplying by A -1
A-IAX =A-C
IX=A"'C

X=A"1C

X =1 BC

11

1 [7 2 (,Hm]
= —|-2 1 -3[|8
Ul 2 sl
10x7 + 8X2 + 7x—6
10x -2 + 8x1+ 7x-3

[ 10X —4 +8x8 + 7x5
70 + 16 — 42
o —-20 + 8-121
—40 + —16 + 35

)
s

- NN
I
|

Il
"

- 71'44— 4
2l=33| = [-3
Sox =3 yiEl-a 2=

Question: 40

b= o= N

To find: -x,y,2

Given set of lines are : -



13,3 0 CLASS24

=10,

[

=13

Converting the following equations in matrix form,

AX = B
1
2 -3 3]|1| [0
1 1 1f|5] = [wo
3 -1 20} 13
1
A
2R, - R,
2R, — 3R,
1
X
2 -3 31|y 10
o 5 -1f|=|= 10
o 7 -s5l|? -4
1
Z
R3'5R2

—

5 =1
0 —18 0O

—
[=J)
|

(98]

w

[ ———

—

RE

Again converting into equations we get

N | =

2 3 3
2 2,208
Yy oz
5 1
> 2 - 10
y z
18
—— - _54
)_1
1
Y =3
1
5x3—— — 10
- 10-15
7zt
5
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Question: 41 VALUE
Tofind: -x,y,2

Given set of lines are : -

~TTTT =4
X 1

21 3
Z+—-Z =0
B

1 11
S+ =
X 1 z

Converting following equations in matrix form,

AX =B

1
-1 17|74
2 1 -3 ; = |0
11 1l

Z
R, - 2R,
Ry - Ry

1

X

1

‘ I

N ==

1 1 1

- —— 4+ — g5
X v oz

3 5
—_Z - _g

y z

2

— = =2

y

y = —1
Ix-1--= -8
—— = -8+ 3
Z=1



Question: 42 CLA5524

Solution:

Let the three numbers be x, y and z.
According to the question,
X+y+z=2

X+2y+2=1

5X +y+z2=26

Converting the following equations in matrix form,

AX =B

1 1 1)fx 2
1 2 1 )’] = |1
5 1 1itz 6
Ro—-Ry

Ry - R,

1 1 1]rx 2
0 1 0 _\-‘] = |-1
4 0 0ltz 5

Converting back into the equalions we get

X+y+rz=2

Y=-1
4X =5
X2
S—1+z=2

.. The numbers areg ,z ,—1.

Question: 43

Solution:

Let the price of 1kg potato, wheat and rice be x, y and z respectively.
According to the question,

4% + 3y + 2Z = 60

X+ 2y +32=45

6X + 2y + 3z = 70

Converting into matrix form

AX =B

4 3 2|x¥ 60
1 2 3 I1] = |45
6 2 31z 70



4R. — Ry CLA5524

o2R4 - 3R,

4 3 27rx 60
0 5 10 I_\’] = 1120
0 -5 o0llz —40

Converting back into the equations we get
4X + 3y + 2z = 60

5¥ + 10Z = 120

-5¥ =-40

Y=38

%8 + 10z = 120

10Z = 120 — 40

Z=38

4x + 3%8 + 2x8 = 60

4xX = 60 - 24 - 16

4X = 20

X=5

.". The cost of 1 kg potatoes, wheat and rice is Rs.5, Rs.8 and Rs. 8 respectively.

Question: 44

Solution:
Let these investments be Ix, Xy and Iz, respectively.

Then, x + y + z = 5000

ﬂ_l.p 8= = 3r‘8
100 100 100 2

6x + 7y + 8z = 35800

fx Ta g .

d, —+—=—+7
100 100 100

6x + 7y - 8z = 7000.

Representing in the matrix form,

AX=B

11 1| 5000

6 7 8 H = 35800

6 7 —8llz 7000
Ry - R,

1 1 1 ]y [ 5000 )
6 7 8 |[|lv] =] 35800
lo 0 —16llz] |-28800l
R, - 6R,

1 1 1 ]y [ 5000 ]
o0 1 2 |[|y]=] 5800
lo 0o —16llz]  |-28800l

Converting back into the equations we get



X +y+2Z=5000

Y + 2z = 5800

-16z = - 28800

7 =1800

Y +2x1800 = 5800

Y = 5800 - 3600

Y = 2200x + 2200 + 1800 = 5000
X = 5000 — 4000

X =1000

CLASS24

Amount of 1000, 2200, 1800 were invested in the investments of 6% , 7%, 8% respectively.

Question: 45

Solution:

Let the amount x, y and z be considered for sincerity, truthfildness and helpfulness.

According to the questions,
3x + 2y + 2z =1600

4X + Yy + 32 = 2300

X+y +z=900

Converting into the matrix form

Fi f é“] [120303]

R;—3R;

,—
oo
e |
G =
] |
— N
| S
—w—
By =
—_
|

—1100
= |—1300

900
2R, - R,
0 -1 —-2]1x —1100
0 -5 0 )’} = |—-1500
1 1 11tz 900

Converting back into the equations we get
-y -2z =- 1100

- 5y = - 1500

X+y+z=900

Y =300

- 300 - 2z = - 1100

-2z =- 800

Z = 400

X + 300 + 400 = QOO

X = goo - 700



X =200 CLASS24

¥ 200 for sincerity, T 300 for truthfulness and ¥ 400 for helpfulness. One more value may ve tike
honesty, kindness, etc.

Exercise: OBJECTIVE QUESTIONS

Question: 1

“aB)=(] J)------ 1
ap-(2 J)------ 2
mrmaa= (i )+ (7 )
cae )

Dividing the matrix by 2

:A:(l —2)

3 4
i-2= 2B = (f _63) — (_52 _?1)

= 2B = (_64 :}2)

Dividing the matrix by 2

::B:(_32 _21)

AXB=(1 fz)x(z 71)

3 4 -2 2

_f1X3+(-2) x(—2) (1)x:—1}+(—2)x(2))
_( 3x3+4x(-2) 3x(~1)+4x2

< §

Question: 2

3 -2 s 6

_ +2A—[ & J
56 S

:2‘4:(—57 160)_@ _62)
:EA:(—::z ﬁ)

Dividing the natrix by 2

:>A=(_16 ;)

Question: 3

4A + 3X =58
=4 (_23 ?)J' 3X = 5(—46 _23)

=sx=5(" Jha(5 )

= 3X= (—2300 _1105)_(—?2 2)



»ox= (TG )

Dividing by 3

~x=(% )

Question: 4
1 -2
(A-2B) = [ ]
i 0

Multiplying equation by 2

24-8=(2 ") ——0
sasn{} h)
(i)-G)

z-(7 5)-C o
=524

Question: 5
(. ) .
2A — B) =

—

Multiplying by 2
—-12 0

il _
4A-2B=Cg .  )—0)

3
2B+A:(_2 1 _7)

{i)+ (1)
12 —-12 0 3
5A=(_g 4 2)+(_2

15 10 &
=10 5 -5)

Dividing each element of the matrix by 5

A-¢3 21

-2 1 71)

Question: 6

2(2 :)+(3 )17):(170 g)

CLASS24

To solve this problem we will use the comparison that is we will use that all the elements of L.H.S

are equal to R.H.S .

=(160 28;) * ((l} 3{)

7 8
=(10 2xiy1)

Comparing with RH.S
8+y=o0

y=-8



2x+1 -5 CLASS24

Question: 7

By comparing L.H.S and R.H.S

X - Y = r-l---rmmn i
2K — Y = O =mmmmme- ii
2X+ Z =5 - iii
32 + W =13 ------- iv

Using i in equation ii
xX=-1+Y
it becomes, -2 + 2y -y = 0
y=2
x=1
Putting xin il
2+2z=5
z=3
Putting zin v
9+ iw=13
w =4
Question: 8
- X8
y X/\2
=(xx1+yx2)
3y x1+xx2

_ ( X+ 2y )
3y+2x
Coinparing with RH.S
X+ 2Y =3 coeman(1)
2X + 3Y = 5-------- (iv
(i) x 2 — (i)
2x+4qy —2x+ 3y =6-5
y=1
Putting y in (1)
x+ 2(1) = 3
x=1
Question: 9
When a given matrix is singular then the given matrix determinant is o.

|Al = o



) 3-2x x+1
Given, A :i
- 4

|Al =0

4(3-2x) — 2{x+1) = ©
12 - 8x-2x -2 =0
10 -10x= O
iox=o0
x=1
Question: 10

Given, Ay = )
—sina cosd

cosy.  sind

cosu s’mo.} cosu  sind |

AZ

—siny  cosy /| —sinu  cosu |

( COSQ X COSA — sina X sina COS0 X sina + sin@ X cosa )
—sina X cosa — cosa X sin@ —sina X sina + cosa X cosa

( cos’a — sin“a cosasing + sinacosa)
~ \—sinacosa — cosasina —sin’a + cos®a

_( cos2a siant)
“\—sin2a cos2«

Question: 11
LHS A+A = ( cosa sina) " ('cosa fsina)
—sina cosa \sina  cosa

L ( cosa + cosa  sina — siua)
—sina + sina cosa + cosa

B (26'833 2cgsa)

This will be equal to (é (:)

When 2casa = 1

1

2

cosa

™
a=—
32

Question: 12

When a given matrix is singular then the given matrix determinant is o.

Al =0
Given,
1 kK 3
A=|3 k -2
23 4
[Al =0

i(-qk + 6) —k(-12 + 4) +3 (9 -2k)= 0
-qk + 6 +12k -qk + 27 -6k = 0

CLASS24



-2k +33 =0 CLA5524

Question: 13

To find adj A we will first find the cofactor matrix
Cyy=dCin=-c

Coy=-bCoa=a

Cofactor matrix A = ( d —(‘)

—b a

sa(, )

=(% D)

Question: 14

We know that A xA* =1
9 9-G.9

(2xx1+0x(—1) 2xx0+0x2)=(1 DJ
XX1+xxX(—1) xx0+xx2x 0

(T 2= 9
To satisfy the above condition 2x = 1
. -
2
Question: 15
Since A and B are square matrices of same order.
(A+B)(A-B) = A= -AB +BA - B
Question: 16
Since A and B are square matrices of same order.
(A + B)> = (A+ B}{A + B)
=A2+AB + BA+ B*
Question: 17
Since A and B are square matrices of same order.
(A-B): = (A- B}(A - B)
=A2-AB - BA+ B?
Question: 18
Given A and B are symmetric matrices
A=A -1
B =B---2
Now (AB — BA)' = (AB)' — (BA)’
=BA’- AB’
[+ (AB)"=BA’]
= BA — AB [Using 1 and 2]



~ (AB-BA) =-(AB-BA)

AB-BA is a skew symunetric matrix.
Question: 19

A =Bt

B=A"

We know that

AA=T

(Given B=A")

We know that

BBi=1

{Given A=B™)

BA= ] weeee-2

Fromiandz

AB=BA =1

Question: 20

We know that (AB)™ = adj(AB)/ | AB|
adj (AB)= (AB)" | ]

We also know that (AB)* =B A"
|AB| = |A] B

Putting them in 1

Adj(AB) =B A" |A|.|B|

= (A2 |A]) (BB))

= adj(A) adj(B)

Since, adj (A)= (A)".|A]

adj (B)= (B)™.|B|

Question: 21

The property states that
adj(adj A) = |A|™2. A

Here n=2

adjtadjA) = |4]52 . A

= 44

Question: 22

The property states that |adj A| = | A|"?
Here n= g3 and |A| =5

ladia|= |55

=|5]*

CLASS24
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Question: 23

If the hwo matrices A and B are of same order it is not necessary that in every situation AB= BA
AB= BA = I only when A = B

B=A"

Other time AB+BA

Question: 24

The matrix on the R.H.S of the given matrix is of order 2 x 2 and the one given on left sideis 2 x 2
. Therefore A has to be a 2 x 2 mairix.

Let A =(: 3)

¢ DG -G 3)

b 2a—by (4 1
(giid gifd)=(2 3)

ga+b =4 ----1

2a-b = 1-———-- =
2c+d= 2-———- 3
2c-d=3 ==ememm 4

Using 1 and 2
a=1

b=1

Using 3 and 4
c=1

d=-1
So A becomes (: 1 )

Question: 25

We know that AA™ =

Taking determinant both sides
|aa?| = |1]

lalla®] = |1] (|aB]=|A]|B])
lalla*] =z(]1] =)

471 4

Question: 26
AT(AB)AB)" = IA™
(AA)B (AB)'=A"
IB(AB)! = A
B(AB)1=A"

B*B(AB)*=B71A"



I(AB)*=B14"
(AB)?=B7A"
Question: 27

So |AB|=]|A| |B|=0
So |A|=|B]|=0
Question: 28
Multiplying by A™

Al4% — A7A +2IAT =0

A-T+2A7=0

at-La_a

Question: 29

1o 2
1 25
2 L
|4|=0

1(2x1-5x1)-A(1x1—-5x2)+2(1x1—2x2)=0

-3+0A -6 =0
9A=9
A=1

Question: 30

smo cos6

[ cosB —sinb J
|A|= cos=8 - (-sin=8)

= cos20 + (sin20)

S p—)

We know that A= ].:_I adj A

=adjA [FromI]

Question: 31

Solution:

Here the diagonal value is 2+3-3=1

So the given matrix is idempotent.

Question: 33

A(adjA)= A(|A]| xAY)

Since determinant of singular matrix is always o
AfadjA)= o

So, it is a null matrix.

CLASS24



Question: 34 CLA5524

o

oG 9

= |al1
|A]=8.

Question: 35

|a]=-2-3=-5

1

We know that |A™ | = Ta]

Question: 36

2+ xlI=yA

G ) GRS G ;)

(56 32)™(o 1)=4(5 o)

o7 D=l 1) -G )

Comparing LH.Sand R H.S

x=8y=8

Question: 37

Solution:

To find adj A we will first find the cofactor matrix
Ci1=3Cin=-1

Coy=-5Coz=2

Cofactor matrix A = (_35 _21)
AdjA :(_35 721)’

ol G

Question: 39

Al =3x2-(4)x(-1)
=2

Ciy=2C;=1



Car=4Caz = 3 CLASS24

Cofactor matrix A = (i 1)

3
Ade:(i ;)
-2 4

1 3

Putting in 2

a5 3)

(43

Putting in 1

b | e ek
[R5

B=A1F
=A1

)

b | -

Question: 40

A (AB)(AB)* = IAT
(AA)B (ABY1=A"1
IB(AB)* = A
B(AB)1=A"
BB(AB)? =B’ A"
I(AB)?=B7A™"
(AB)1=pB1A"
Question: 41

1 N
—adjA -~ i
a 7Y

Al =3x2- () x(-1)
=7
Ci;=8Ca=-1

C21= I C22 =2

Cofactor matrix A = (2 1)

4 3
Ad‘jA:(i ;1)
3 1
=%, 2)

Putting in 1

5



I
JURSTEX

Question: 42

MRS
\'-'-_-/

1 ;
made

adjA =|A| xA™

& 7)
=3x(5 2
3 3
{9 -3
_(75 2)
Question: 43

(AH71=A

(A-1)-1 = (: 2’)-1

g 2y

|Al"=3x6-4x5

6 -5)

Cofactor matrix A =( 4 3

AdjA=rg —4
A )

(s =55 3)
(7%
=l 3
Putting in 1

-3 2
A= s 3
2 2

Question: 44

flA) =247~ 4A + 5

ar=(2 2% %)
9 -4

=(—8 17)

A) = 242 — 4A + 51

= 2(793 ;;) _4(1 33) +5(

1 0
01

=(1a —3)_ 4 8)+(g g)

-16 34/ \16 -12
_ (19 -16
_(—32 51)

Question: 45

)
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G 1
wea=( 942
TR
¢

csl} 9

Question: 46

4|1
=6(p )
-G o

Question: 47
(AB)*=B1Aa"
(KA) 1= AR
=1 5=

K
Question: 48
|Al =3x(0-2) - g4x(2-4)+1 x(-1)
=-6+8-1
=1
Cy=-2C12=2C3=-1
Coy= -9 Cop = 8 Cog=-5

Cgi=-8Cg,=7Cy3 =4

-2 2 -1
Cofactor (A)={_9 g _g]
-8 7 -4
-2 2 -1
AdjA=[-9 8 -5]
-8 7 —4
-2 -9 -8
=2 8 71
-1 -5 —4
Al= L adia
= a9
-2 -9 -8

=l2 8 71
1 -5 -4

CLASS24
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-1 -5 -4
Question: 49

Let X = A+A’

X' =(A+A)

=A"+(AY)

=A+A°

=X

Therefore (A+A’) is synumnetric matrix.
Question: 50

Let X = A-A’

X =(A-A)

=A’-(A)

=A"-A

=-(A-4)

=-X

Therefore (A-A’) is skew syminetric matrix.
Question: 51

So, k= 27

Tagging

Question: 52

-9
()

Since -8 could be taken common from each row or column. Hence C is a scalar matrix.

Question: 53

— ﬁ' l\
(z 3)- b -lJ
A+B:(;ig _02)
(A+B)—°=(;_tg _02)(;::; _02)
=( (1+a) 0)
(2+b)1+a)-4-2b -4
=( (1+a)? 0)
2+2a+b+ab-4-2b 4

:( (1+a)® 0)
2a+ab—-b—-2 4

R HE Y



= (_01 _01)

B2=(§ —11) (; —11)

=(a’“' +b a- 1)
ab—b b+1

(A +B)? = (A? + B?)

( (1+a)? 0)=(—1
2at+ab-b-2 4 0

_(-1+al+h a-
_( l;l;iI: abl)

By comparison,
a-1=0
a=1

b=4

CLASS24

0 )+(az+b a—1)
ab—-b b+1

-1
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