8. System of Linear Equations

Exercise 8A

1. Question

Show that each one of the following systems of equations is inconsistent.
X+ 2y =09;

2x + 4y =17.

Answer

To prove: Set of given lines are inconsistent.

Given set of lines are : -

X+2y=9

2x+ 4y =7

Converting the following equations in matrix form,

2 301 =G

s
[(1) g] [1] . [—91 1]
Again converting into equation form, we get
X+2y=9
Ox + 0y =-11
L0=-11
which is not true
LX+2y=9
2x + 4y = 7 are inconsistent.
2. Question

Show that each one of the following systems of equations is inconsistent.

2x + 3y = 5;
6x + 9y = 10.
Answer

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

2x+ 3y =5

6x + 9y = 10

Converting the following equations in matrix form,

AX=B

[é g] [:] = [150]



Ry - 3R;

X
[g g] [\] B [_55]
Again converting into equation form, we get
2Xx+ 3y =5
Ox+0y=-5
n0=-5
which is not true
L2X+ 3y =5
6x + 9y = 10 are inconsistent.
3. Question

Show that each one of the following systems of equations is inconsistent.

4x - 2y = 3;
6x - 3y = 5.
Answer

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 =8B

g 2l =[]

4R, - 6R;
s olls] =l

Again converting into equation form, we get

4x -2y = 3
Ox+ 0y =2

which is not true

LAx -2y =3

6x - 3y = 5 are inconsistent.
4. Question

Show that each one of the following systems of equations is inconsistent.

6x + 4y = 5;
9x + 6y = 8.
Answer

To prove: Set of given lines are inconsistent.



Given set of lines are : -
6x +4y =5
9x + 6y = 8

Converting the following equations in matrix form,

AX =B
s &lly] = [l
2R, - 3R;

o oll] =L

Again converting into equation form, we get

6x + 4y =5
Ox+ 0y =3
S0=3

which is not true

Lex+4y =5

9x + 6y = 8 are inconsistent.

5. Question

Show that each one of the following systems of equations is inconsistent.
X+y-2z=5;

X-2y+z=-2;

-2x+y+z=4.

Answer

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

X+y-2z=5;

X-2y+z=-2;

-2Xx+y+z=4

Converting the following equations in matrix form,

AX =8B
1 1 =2l x 5
1 -2 1 [’] =1-2
-2 1 1 Z 4
R2-R;
R3 + 2R,

Ly

Rz + Ry



s 3 3BE

Converting back into equation form we get,
X+y-2z=5;

Ox-3y+3z=-17;

Ox+0y+0z=7

S0=T

Which is not true.

X+ y-2z=5;

X-2y+z=-2;

-2X+y+z=4

are inconsistent.

6. Question

Show that each one of the following systems of equations is inconsistent.
2x-y+3z=1;

3x-2y + 5z = - 4;

5x -4y + 9z = 14,

Answer

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

2Xx-y+3z=1;

3x -2y + 5z = - 4;

5x-4y +9z =14

Converting the following equations in matrix form,

AX =B
2 -1 3| 1

3 -2 5 H= —4
5 —4 9llzl l14

2R, - 3R;

2R3 - 5R;

2 -1 3| 1

0 -1 1 H= -11
0 -3 3llz 23
R; - 3R,

b 3 -

Converting back into equation form we get,
2Xx-y+3z=1;
Ox-1ly + 1z = - 11;



Ox + 0y + 0z = 56

.0=56

Which is not true.

S2X-y+3z=1;

3x-2y + 5z =-4;

5x -4y + 9z =14

are inconsistent.

7. Question

Show that each one of the following systems of equations is inconsistent.
X+ 2y + 4z =12;

y+2z=-1;

3x+ 2y +4z =4,

Answer

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

X+ 2y + 4z =12;

y+2z=-1;

IX+2y+4z=4

Converting the following equations in matrix form,

:'2 Jir
Rk

LMHH

Converting back into equation form we get,
X+ 2y +4z=12;

y+2z=-1;

Ox + 0y + 0z = - 36

~0=-36

Which is not true.

S2X-y+3z=1;

3x-2y + 5z =-4;

5x-4y +9z =14



are inconsistent.
8. Question

Show that each one of the following systems of equations is inconsistent.

Ix-y-2z=2;
2y -z =-1;
3x -5y =3.
Answer

To prove: Set of given lines are inconsistent.

Given set of lines are : -

IXx-y-2z=2;
2y -z =-1;
3x-5y =3

Converting the following equations in matrix form,

AX =8B

3 — 2| x 2
0 2 -1 [}’] =1]-1
3 -5 0 z 3
R3- Ry

3 -1 -2]x 2
0 2 -1 [}’] = =1
0 —4 2 Z 1
R3 + 2R,

s 3 k-

Converting back into equation form we get,
Ix-y-2z=2;

2y -z =-1;

Ox+0y+0z=-1

L0=-1

Which is not true.

S3X-y-2z=2;
2y -z =-1;
3x-5y =3

are inconsistent.

9. Question

Solve each of the following systems of equations using matrix method.
5x + 2y = 4;

7x + 3y = 5.

Answer



Tofind: -x,y

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

7x + 3y = 5.

Converting the following equations in matrix form,

AX =B
5 3] =3
5R, - 7R;

X
[g ﬂ [1] B [_43]

Again converting into equation form, we get

5x + 2y = 4;

y=-3

5 +2x -3 =4

5x =10

X=2

nx=2,y=-3

10. Question

Solve each of the following systems of equations using matrix method.
3x+4y-5=0;

X-y+3=0.

Answer

Tofind: -x,y

Given set of lines are : -

3x+4y-5=0;

X-y+3=0

Converting the following equations in matrix form,

[ AlbI - 5]

o SI6] - [

Again converting into equation form, we get

3x+4y =5
-7y=-14
Y=2

3x+4y =5



3x+4x2 =5

3x=-3
X=-1
wx=-1,y=2
11. Question

Solve each of the following systems of equations using matrix method.

X+ 2y =1;
IXx+y=4.
Answer
Tofind: -x,y

Given set of lines are : -
X+2y=1
Ix+y=4

Converting the following equations in matrix form,

s 6! - ]

o ZIb1 =[]

Again converting into equation form, we get

12. Question

Solve each of the following systems of equations using matrix method.
5x + 7y + 2 =0;

4x + 6y + 3 =0.

Answer

Tofind: -x,y

Given set of lines are : -



5x + 7y + 2 =0;
4x + 6y + 3 =0.

Converting the following equations in matrix form,

AX =B
e slb=ls]
5R, - 4R;

5 261 - 5]

Again converting into equation form, we get

5x+7y=-2
2y =-17
Y Y

2

5x+?x—§=—2

13. Question

Solve each of the following systems of equations using matrix method.
2x-3y+1=0;

X+4y + 3 =0.

Answer

Tofind: -x,y

Given set of lines are : -

2x-3y+1=0;

X+4y+3=0

Converting the following equations in matrix form,

2 216 - [

o wlb! = [5]

Again converting into equation form we get
2x-3y=-1

l1ly=-5



2X-3x —>=-1

11
=L 2

11
¥=_13

11

- . |

Y T Tn
14. Question

Solve each of the following systems of equations using matrix method.

4x -3y = 3;
3x-5y=7.
Answer
Tofind: -x,y

Given set of lines are : -
4x -3y = 3;
3x-5y =7

Converting the following equations in matrix form,

AX =B
5 Zlbl =
4R, - 3R,

—3 11X
[g —131] [1] N [139]

Again converting into equation form, we get
4x -3y =3

-11ly =19

Wi e
11

4x -3 x-2=3
11

4x =3-27
11
dx= ==
11
X _ L]
11
. 19
) = me— Y = e——
11~ 11
15. Question

Solve each of the following systems of equations using matrix method.
2Xx + 8y + 5z =5;
X+y+z=-2;

X+ 2y-z=2.



Answer
Tofind:-x,vy,z
Given set of lines are : -
2Xx + 8y + 5z = 5;
X+y+z=-2;
X+2y-z2=2

Converting the following equations in matrix form,

AX =B
2 8 5] 5

1 1 H= -2

1 2 —-1llz 2

2Ry ~-Ry

2R3 - Ry

2 8 5] 5
0 -6 -3 Hz -9
0 —4 -7llz -1
3R5 - 2R,

2 8 5 X 5
0 -6 -3 [’v‘] = 1-9
0 0 —1b)%Z 15

Again converting into equations, we get
2x+8y+5z=5
-by-3z2=-9

-15z =15

Z=-1
-6y-3x-1=-9
-by=-9-3

Y=2

2X +8x2+5x-1=5
2x=5-16+5

X=-3

X = =3, y= 2,2 =~1
16. Question

Solve each of the following systems of equations using matrix method.

X-y+z=1;
2X+y-z=2;
X-2y-z=4,
Answer

Tofind:-x,y, 2z

Given set of lines are : -



X-y+z=1;
2X+y-z=2;
X-2y-z=4

Converting following equations in matrix form,

AX =8B

1 -1 1 X 1
2 1 -1 [}’] = |2
1 -2 -11'z b
R, - 2Rg
R3-R;

1 =4 11gx 1
0 3 -3 [}’] = |0
0 —1 21tz 3
3R;3 + R,

1 -1 1 X 1
0 3 -3 [}’] = |0
0 0 -91lz 9

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

3y-3z=0

-9z=9

Z=-1

Y=z

Y=-1

X+1-1=1

X =

X =Ly =—1,2 = -1

17. Question

Solve each of the following systems of equations using matrix method.
3IX+4y + 7z = 4;

2X-y + 3z=-3;

X+ 2y -3z =8.

Answer

Tofind:-x,y,z

Given set of lines are : -

3IX+4y + 7z = 4;

2X-y + 3z=-3;

X+2y-32=8

Converting the following equations in matrix form,

AX =B



3 4 71X 4
2 -1 3 H = |-3
1 2 -3llz 8
3R, - 2R;

IR By

- 2l

11R3 + 2R,

: 4 o8-k

Again converting into equations we get

IXx+4dy+7z=4
-1lly -5z =-17
-186z = 186

Z=-1

-1lly +5=-17

-1lly =-22

Y=2
IX+4x2+7x-1=4
3x=4-8+7

X=1

18. Question
Solve each of the following systems of equations using matrix method.

X+2y+z=17;

X+ 3z =11;
2%.— By=r1.
Answer

Tofind:-x,y,2z

Given set of lines are : -

X+2y+z=17;

X+ 3z =11,

2x-3y =1

Converting following equations in matrix form,

AX=B

5 fbl- L

Rz -R1




R3 -2R;

o =2 2[4

R3 + Ry

1 2 1] 7
0 —2 2 ,V] = | &
0 -9 0tz =9

Again converting into equations we get

X+2y+z=7
-2y +2z=4
-9y =-9
Y=1
-2x1+4+2z=4
2z=16

Z=3

X+2x1+3=7

X=7-2-3

X=2

X =2,y =12z =3

19. Question

Solve each of the following systems of equations using matrix method.
2x -3y + 5z = 16;

Ix+2y-4z=-4

X+y-2z=-3.

Answer

Tofind:-x,y, 2z

Given set of lines are : -

2Xx - 3y + 5z = 16;

IXx+2y-4z=-4

X+y-2z=-3

Converting the following equations in matrix form,

AX=B

2 -3 5| 16
3 2 -4 [y]== —4
1 1 21z -3

2R, - 3R;

2R; -R;

2 =3 b5 X 16
0 13 -23 [J’] = |-56
a &5 =912z —22



13R3 - 5R,

2 =3 b x 16
0 13 -23 [}’ = |-b6
0 0 —21°2 —6

Again converting into equations, we get

2x-3y +5z=16

13y - 23z =-56
-2z=-6

Z=3

13y - 23%x3 =-56
13y =-56 + 69

Y= 1

2x-3x1 +5x3 =16
2x =16 + 3-15

2x =4

X=2

X =2y =1z=3
20. Question

Solve each of the following systems of equations using matrix method.
X+y+z=4
2X-y+z=-1;
2Xx+y-3z=-9.
Answer
Tofind:-x,y,2z
Given set of lines are : -
X+y+z=4
2X-y+z=-1;
2Xx+y-3z=-9.

Converting the following equations in matrix form,

-[4]

AX =B

1 1] x
P I | [".]
2 1 —=31*£

Ry~ 28y

R3 -2R;

1 . | 1] x
EE
0 -1 -5]'z

3R5- R,

&



3 S ! 1 X 4
0 =3 =1 [_V] = | -9
0 0 -—141tz —42

Again converting into equations, we get
X+y+z=4
-3y-z=-9
-1l4z =-42
Z=3
-3y-3=-9
-3y =-6
Y=2
X+2+3=4
X=4-5
X=-1
x=-1,y=2z=3

21. Question

Solve each of the following systems of equations using matrix method.
2x -3y + 5z =11;

3Xx+ 2y -4z =-5;

X+y-2z=-3.

Answer

Tofind:-x,y,z

Given set of lines are : -

2x -3y + 5z =11,

3x+ 2y -4z =-5;

X+y-2zZ=-3.

Converting the following equations in matrix form,

AX =B
2 -3 5] 11
3 2 -4 H = |-5
1 1 -2llz -3
2R, - 3R;

2R; -R;

2 -3 5 11 [11]
0 13 -23 H —43
0 5 —9llzl [-17
13R; - 5R,

2 -3 511 [11]
0 13 —23 H = |-43
laa 0 =2ltal l=gl

Again converting into equations we get




2x-3y+5z=11
13y -23z=-43
-2z2=-6

Z=3

13y - 23x3 =-43
13y =-43 + 69

13y = 26

Y=2

2x-3%x2 +5%x3 =11
2x=11+6-15
X=1

o = Ly = Bz =3
22. Question

Solve each of the following systems of equations using matrix method.
X+y+z=1;

X-2y + 3z =2;

5x -3y +z=3.
Answer
Tofind:-x,y,2z
Given set of lines are : -
X+y+z=1;

X-2y + 3z =2;

5x -3y +z=3.

Converting the following equations in matrix form,

23]}
b 2]l [3)

1 1 1] x 1
0 =3 2 [_}’] = |1
0 —-14 -0i'z 0

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



-14y=0
Y=0
-3x0+2z=1

23. Question

Solve each of the following systems of equations using matrix method.
X+Yy+2z=6;

X+ 2z=17,;
IX+y+z=12.
Answer
Tofind:-x,y,2z

Given set of lines are : -
X+y+2z=6;

X+ 2z2=17;
IX+y+z=12

Converting following equations in matrix form,

AX =8B
1 E A B 6
TEME
3 1 .I1tZ 12
Rz -R1
Rs - 3R;

FH gt

R3 + 2R,
1 & 1= 6
0 -1 1 )-']= 1
0 —4 ollz —4

Again converting into equations we get
X+y+z=6
-y+z=1

-4y =-4



X+1+2=6

X=6-3

X=3

g =3y =12 =2

24. Question

Solve each of the following systems of equations using matrix method.
2x+ 3y + 3z =5;

X-2y+z=-4;

3x-y-2z=3.

Answer

Tofind:-x,y,z

Given set of lines are : -

2Xx 4+ 3y + 3z =5;

X-2y+z=-4;

3x-y-2z=3

Converting the following equations in matrix form,

AX=B

3 3R

2R, - Ry

2R; - 3R;

5
3B

Again converting into equations we get

080

2X+3y+3z=5

-7y-z=-13
80y =160
Y=2
-7x2-z=-13
Z=-1

2Xx+3x2+3x-1=5
2x=5-6+3
X=1

X =1Ly =2,z =-1



25. Question

Solve each of the following systems of equations using matrix method.
4x -5y - 11z = 12;
X-3y+z=1;

2x+ 3y -7z =2.
Answer
Tofind:-x,y,2z

Given set of lines are : -
4x -5y -11z =12
X-3y+z=1;
2Xx+3y-T7z=2

Converting the following equations in matrix form,

AX =B
4 -5 —-11]x 12
1 -3 1 [_\-‘]= 1
2 3 -7llz 2
4R, - Ry

By

4 -5 —11]x 12
0 -7 15 [_v]z -8
0 11 -31lz -8
5R3 + Ry

4 -5 —-11]x 12
0 -7 15 H= -8
0 48 o0 llz —48

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

-7y +15z=-8

48 y = - 48

Y=-1

7+15z=-8

15z =-15

Z=-1

dx +5+ 11 =12

4x =12-5-11

4x =-4

X=-1

==l y= =g = =]
26. Question

Solve each of the following systems of equations using matrix method.



X-y+2z2=17;

3x + 4y - 5z = - 5:
2Xx-y + 3z=12.
Answer
Tofind:-x,y,2z
Given set of lines are : -
X-y+2z=17
3x+4y-5z2=-5
2Xx-y+3z=12

Converting the following equations in matrix form,

AX =B
1 -1 2| 7
3 4 -5 H= -5
2 -1 311z 12
Ry - 3R;

R3 - 2Ry

1 -1 21 7
0 7 -11 H = [-26
0 1 =-1liz -2
1855 Rs

1 —1 2 X 7
a6 7 =i¥ [J’] —8b
g 0 4 z 12

Again converting into equations we get
X-y+2z2=7

Ty-11z=-26

4z =12

Z=3

7y - 11 X3 =-26

7y =-26 + 33

Ty =17

Y=1

X-1+2x3=7

X=7+1-6

X=2

x =2y =1z=3

27. Question

Solve each of the following systems of equations using matrix method.
6X -9y - 20z =-4;

4x - 15y + 10z = - 1;



2x-3y-5z=-1.

Answer

Tofind:-x,y,2z

Given set of lines are : -

6x-9y-20z=-4

4x - 15y + 10z =-1

2x-3y-5z=-1

Converting the following equations in matrix form,

AX =B

= - H

3R, - 2R;

3R3 - Ry

: ¥ = i

Again converting into equations, we get

6x-9y-20z=-4
-27y +70z=5
52=1

L=

U e

-27y+70x§=5
-27y=5-14
-27y=-9

e

[

6x -9x21-20x2=-4
3 5
6x=-4+3+4

y

SR

x
28. Question

Solve each of the following systems of equations using matrix method.
3x-4y + 2z =-1;

2x+3y+5z=17;

X+z=2.

Answer

Tofind:-x,y,z



Given set of lines are : -
3x-4y +2z=-1

2X+ 3y +5z=17;
X+z=2

Converting the following equations in matrix form,

AX =B
3 —4 2|x -1
2 3 5 H: 7
1 0o 1llz 2
Bl 2B

3R3- Ry

3 —4 2] —1
0 17 11 _v]= 23
0 4 11z 7
[

3 —4 2] -1
g 17 11 Hz 23
0 27 ollz 54

Again converting into equations, we get
3x-4y +2z=-1

17y + 11z = 23

27y =54

Y=2

17x2 + 11z = 23

11z =23 - 34

Z=-1

3x-4x2+2x-1=-1
3x=-1+8+2

29. Question

Solve each of the following systems of equations using matrix method.
X+y-z=1;

3X+y-2z2=3;

X-y-z=-1

Answer

Tofind:-x,y,z

Given set of lines are : -

X+y-z=1



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

Converting the following equations in matrix form,

AX =8B
1 1 —I%]| X ¥
3 1 -2 [_‘.-"] = |3
1 —1 11tz —1
R, - 3R;
R3-R;
1 1 —1] X 1
0 -2 1 [}’] =10
0 -2 0 z -2

Again converting into equations we get

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

30. Question

Solve each of the following systems of equations using matrix method.
2Xx+y-z=1;
X-y+2z=2;
3x+y-2z=-1.
Answer
Tofind:-x,y, 2z

Given set of lines are : -
2x+y-z=1
X-y+z=2
IX+y-2z2=-1

Converting the following equations in matrix form,

AX =B
2 1 -1 1

1 -1 1 [y]= 2

3 1 -2llz -1
2Ry ~-Ry

2R3 - 3R;



2 1 =&
0 -3 3 [}’]
0 =1 —L1%2

3

3R;3- R,
2 1 -1 1
0 -3 3 H= 3
0 0 -6llz -18

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

-3y +3z=3
-6z=-18

Z=3

-3y +3x3=3
-3y=3-9

-3y =-6

Y=2

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

X=1

L=l V=2,Z=3
31. Question

Solve each of the following systems of equations using matrix method.

X+2y+z=4
-X+y+z=0;
X-3y+z=4.
Answer

Tofind:-x,y,z

Given set of lines are : -

X+2y+z=4

-X+y+z=0

X-3y+z=4

Converting the following equations in matrix form,

AX=B

1 2 1] x 4
=3 I @ [}’] = |0
1 —3 1112 4

R + Ry

R3-R;

g A 4l



Again converting into equations we get
X+2y+z=14

3y+2z=14

-5y =0

Y=0

0+2z=14

Z2=2

X+0+2=14

X=2

LX=2 =022

32. Question

Solve each of the following systems of equations using matrix method.
X-y-2z=3;

X+y=1;

X+2z=-6.

Answer

Tofind:-x,vy,z

Given set of lines are : -

X-y-2z=3
X+y=1
X+z=-6

Converting the following equations in matrix form,

AX =8B

1 -1 -2]x 3
1 1 0 [}’] =11
1 D 1 z —6
Rz~Rg
R3-Rj

1 -1 =-2]1x 3
g 2 2 [)’] = |-2
0 & 3 z —9
1 .

1 —1 -=-2]x a
a 2 2 [,‘.’] = | =2
0 0 4 zZ —16

Again converting into equations we get

X+y-2z=3
2y +2z2=-2
4z =-16



2y-8=-2

2y =-2+18
2y =6

Y =
X-3+8=3
X=-2

-'-X=—2,y=3,z=-4
33. Question

Solve each of the following systems of equations using matrix method.

5x -y =-T7,
2x +3z=1;
3y -z =05.

Answer

Tofind:-x,y, 2z

Given set of lines are : -

5x-y=-7
2x +3z=1
3y-z=5

Converting the following equations in matrix form,

AX = B
5 -1 01™ [-7]
2 0 3 H= 1
o 3 -1llzl 5]
5R, - 2R;

5 =1 0Py [-7]
0 2 15 H = |19
I 3 —ilted 15|
2R;3 - 3R,

5 -1 0 ][ ~7
0 2 15 Hz 19
0 0 -—471lz —47

Again converting into equations we get
S5x-y=-7

2y + 152 =19

-47z = - 47

Z=1

2y + 15 =19

2y =19-15

Y=2

5x-2=-17



5x =-5

X=-1
ax=-1,y=2,z=1
34. Question

Solve each of the following systems of equations using matrix method.
X-2y+z=0;
y-z=2;

2x - 3z = 10.

Answer
Tofind:-x,y,z

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

y-z=2

2x-3z=10

Converting the following equations in matrix form,

AX =B

1 -2 11 0
o A= 2
2 0 =31tz 10
R3-2R;

1. =2 1] 0
o 7 24pl- ]
0 4 -5tz 10
R3 - 4R,

1 —Z H] 0
0 1 —1 [}-‘] = |2
g 0 —1l+*2 2

Again converting into equations we get

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

Y =
X+0-2=0
X=2

AXx=2,y=0,z=-2
35. Question
Solve each of the following systems of equations using matrix method.

X-y=23;



2X+ 3y +4z=17;
y+2z=17.

Answer
Tofind:-x,y,z
Given set of lines are : -
X-y=3

2Xx+ 3y +4z =17
y+2z=17

Converting the following equations in matrix form,

AX =8B
1 -1 0] x 3
2 3 4 [¥] = |17
0 1 212 7
R, - 2R;
[1 -1 0] *1 [3]
0 5 4 [J’] = |11
10 3 ZVAE L
2R3 - R,
[1 =1 O] X 3
0 5 4 }’] = |11
0 -3 01tz .3

Again converting into equations we get
X-y=3

S5y +4z =11

-3y =3

Y=-1

5x-1+4z=11

4z = 16
Z=4
X+1=3
X=2

LX=2, y==1, =4

36. Question

Solve each of the following systems of equations using matrix method.
4x + 3y + 2z = 60;

X + 2y + 3z = 45;

6x + 2y + 3z = 70.

Answer

Tofind:-x,y,2z

Given set of lines are : -



4x + 3y + 2z =60
X+ 2y + 3z=45
6x + 2y +3z=70

Converting the following equations in matrix form,

AX =B
4 3 2| x 60

1 2 3 H = |45

6 2 31z 70
4R, - Ry

IR~ 3Ry

4 3 I 60
0 5 10 H = |120
0 -5 ollz —40

Again converting into equations, we get
4x + 3y + 2z =60

S5y + 10z = 120

-5y =-40

Y=28

5x8 + 10z = 120

10z =120 - 40
10z = 80
Z=28

4x + 3x8 + 2x8 = 60
dx =60 -24-16
4x = 20

X=5
La=h. . y=8,Z=28

37. Question

(%)

Lo

,find A-1.

If A=

a4

1 .

(L I

[ 3=

Using A 4, solve the following system of equations:
2x -3y + 5z =11;
3x + 2y -4z =-5;
X+y-2zZ=-3.
Answer
Given,
2 -3 5
A= [3 2 —4]

1 =2



s | _i ¥
A-t= il adj(A)

The determinant of matrix A is

2 =3 8
Al=13 2 -4
1 1 =2

=2(2%x-2-(-4)x1)+ 3(3x-2-(-4)x1) + 5(3x1 - 2x1)
=2(-4+4)+3(-6+4)+5(3-2)

= 2(0) + 3(-2) + 5(1)

=-6+5

=-1

IA| = 0

A Lis possible.

. [z 3 1
Al=1-3 2 1

5 —4 =2

0 -1 2
Adj(A)=12 —9 23
1 -5 13

A-1=2 adj(4)

1Al

N [
A"t=—l2 —9 23

-1

1 -5 13
. [@ 8 -2
At=]_2 9 -23

1 & —13

Given set of lines are : -
2x-3y+5z=11
3x+2y-4z=-5
X+y-2z=-3
Converting following equations in matrix form,
AX =8B
2 =3 5 X 11
Where A = [3 2 _4‘ X = [_\_,r] ,B= |_5‘
1 3 =2 Z -3
Pre - multiplying by A~ %
A~tAX = A 1B
IX=A"1B

X=A"1B

i g 1. —=2][i1L
[}’] =|-2 9 -23||-5
z =1 § =1311-3



X7 [ 0x11—-56X1—-3x—2
YI=|1-2%x11-5x9—-3x-23
tzl 1-1x11—-5%x5—-3x-13
x1 [ 0—-5+ 6
y|{=|—-22—-45 + 69

Lzl 1-11-25 + 39

rx1 1

-]

L 7 ] 13

Ex=sl, V=2 , Z=3
38. Question

1 1)
-1, findA-L

3 -5

If A=

Lo TS B
|
[ =]

Using A~ I solve the following
system of linear equations:

2x+y+z=1;

X-2y-z=

[ B3 W]

3y-5z=09.

HINT: Here A =

[ I B
[P} .lJ
| |
Ly =
-

1)
X= y andB= 37|
9

Answer
Given,
7 | 1
A=11 -2 -1
0 3 =5

A-1== adj(4)

Al

The determinant of matrix A is

2 4 d4
Al=11 -2 -1
0 3 -5

=2(-2x-5-(-1)x3)-(1x-5-(-1)x0)+ (1x3-(-2)x0)
=2(10+3)-(-5) +(3)

=26+5+3

= 34

Al = 0

~Alis possible.



L [2 oo
Al=l1 -2 3

1 -1 -5
13 8 1
Adj(A)=|5 —-10 3
3 —6 -5
_1_i -
A = adj(A)
1 15 B8 1
A ==—=|5 -10 3
3 —6 -5

Given set of lines are : -

2x+y+z=1

X-2y-z=

(3 R

3y-5z=9
Converting the following equations in matrix form,

AX =B

2 1 1 X
WhereA=(1 —2 _1,X=[};],B=

0 3 -5 Z

D pa |

Pre - multiplying by A -1
A-laAX=A"1B
IX=A"1B

X=A"1B

[X] 1 ’13 8 1 ‘
=—|5 -10 3
¥ s 5 -5

'1x13+§x8+9x1

| L=

O N

X
y[=2]1x5+3x-10 + 9x3
7] 34 32
[1X3 +-x—6 +9x—5
J3+12+9
Y= 5~15 + 27
Lz | 3-9-45
i 1
ea ; 34] 1
¥|=2=117 12| 2
51 34__51 I
L X = =1 ;_.3
..x—l,y—z,z i

39 Using. Question

L]

IfA = and

L= 5
—
_ O

(2]



-~ _6'I
B= -2
|4

, find AB.

b = b2

iy
Hence, solve the system of equations:
X -2y = 10,

2Xx+y+ 3z=28and

-2y +z=17.

HINT: AB= (11)/ = A | %B | =/

A-l=(1l)g
\11)
Answer
Given,
1 -2 0 7 2 -6
A=l2 1 3|.B=|]-2 1 -3
0 -2 1 -4 2 5
ik —2 0 2 -6
AB = [2 —2 1 -3
0 —2 1 5

[7x1—-2%Xx—-2—-4%x0 21+ 1x—-2+2%x0 —-6%x1—3x-2+5x0
AB=|7x2-2%x1—-4%x37 2X2 +1x1+2%x3 —6%X2—3%x1+5%x3
7X0—2X—-2—4x01 2X0 +t1X—2+ 2x1 —6x0—3Xx—2/5%1

[7+44+0 2—-WE0_T-HYHEE O
AB=|14-2-12 4+1+6 123+ 15
0+ 4—4 0-20 TSN 5
i 0 0
AB=|0 11 0
0 0 11
10 0
AB=11|p 1 0o
8 0 1
AB = 11|

Pre - multiplying by A~ %

A-lAB=11A"1

B=11A"1
B=11A"1
A-l=1p8

11

Given set of lines are : -

Xx-2y =10

X+y+3z=8

-2y +z=17

Converting following equations in matrix form,

AX=C



1 -2 0 X 10
WhereA=|2 1 3 ,X=[y],C= 8
0 -2 1 z 7

Pre - multiplying by A -1

A laAx =A-1C

IX=A"1C
X=A"1c
X =21 BC

11
X 1[7 2 —6] [10‘
yl=—|-2 1 -3|]|8
zl 11 4 2 s5]l7
rX 1'10x7+8x2+7x—6
y=§10x—2+8x1+7x—3
L7 | 10X —4 + 8x8 + 7x5
X1 L[ 70 + 16—42
y|=4| —20+8-21
L7 |—40 + —16 + 35
X1 L[ 44 4
YI=51-33| = |-3
Lz L 11 1

.'.X=4,y=—3,z=1

40. Question
W & A
LT P 1,1.1 4 10,
X ¥ = Xy =
1 o)
3 .12 45
X ¥y =

_1 _1 . |
Ans.::(—z,y—g,z—.2
Answer

Tofind:-x,y, 2z

Given set of lines are :

Ll

5 3
£ 2412 —10
x Yy =z
LL3_g
X ¥y =
3 g}
L_l+: =13
x ¥y =

Converting the following equations in matrix form,

AX=B

2 =3 3}
) L (R |
3 —1 21|

13

| = | = |
[
(—
==
oo
—_



2R, - Ry

2R3 - 3R,
n-l.
2 -3 371E] [io
o 5 —1f|=|=]10
o 7 -sif| L4
1
|_Z_
R3 - 5R,
—1—
2 -3 iyl io
o 5 —1||=[=]10
o —-18 ol —54
1
.Z-

Again converting into equations we get

2 3 3
2 Z+Z-10
X y oz
VR
2-Z=10
y z
18
—— = —54
}!
L]
y =3
1
Ex3—— = 10
-~ =10-15
p
3

2
;—3x3+3><5= 10

RS
Il
(=
o
+
o
|
=
wu
Il
=Y

1l o2 xy, z=0)
X y =

Answer
Tofind:-x,y,2z

Given set of lines are : -



Converting following equations in matrix form,

AX = B
-1-
TP G -
2 1 -3[|=|=|o
1 1 1lp] b
=
Ry - 2Ry
R3-Ry
-1-
1 -1 1] e
0 3 -5/|-|=]|-8
a 2 elp| L2
-z-

L. X 1

— — — —:4
r ¥ 2

3 B
___=_8
y £

2

_=_2

y

y = -1
3x—-1-—- = —8
—— = -8+ 3
Z=1

42. Question

The sum of three numbers is 2. If twice the second number is added to the sum of first and third, we get 1.
On adding the sum of second and third numbers to five times the first, we get 6. Find the three numbers by
using matrices.



Answer

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

X+2y+z=1

5x+y+z=6

Converting the following equations in matrix form,

AX =8B
1. 1 d1ksX 2
1 2 1[}’]= 1
5 1 1itz 6
Rz~Rg
R3-Rj

k2 ofil- 3

Converting back into the equations we get

X+y+z=2

. The numbers are ,—1.

.

d= =

4
43. Question

The cost of 4 kg potato, 3 kg wheat and 2 kg of rice is X 60. The cost of 1 kg potato, 2 kg wheat and 3 kg of
rice is ¥45. The cost of 6 kg potato, 2 kg wheat and 3 kg of rice is X70. Find the cost of each item per kg by
matrix method.

Answer

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

4x + 3y + 2z = 60

X+2y+3z2=145

6x + 2y +3z=70

Converting into matrix form

AX =B



4 3 2
1 2 3
6 2 3
4R, - Ry

X 60
1] = |45
z 70
2R3 - 3R;

4 3 2| 60
g & 10 [}’] = |120
0 -5 01tz —40

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

S5y + 10z = 120

-5y =-40

Y=28

5x8 + 10z = 120

10z = 120 - 40

Z=8

4x + 3x8 + 2x8 = 60

4dx = 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.
44. Question

An amount of X 5000 is put into three investments at 6%, 7% and 8% per annum respectively. The total
annual income from these investments is ¥358. If the total annual income from first two investments is
X70more

than the income from the third, find the amount of each investment by the matrix method.
HINT: Let these investments be Xx, Xy and Xz, respectively.

Then, x + y + z = 5000, ...(i)

O Ty 8 _ aui..
100 100 100

6x + 7y + 8z = 35800 ...(ii)

6x Ty 8z .

d —+—= +70
100 100 100

=6x + 7y - 8z = 7000. ...(iii)

Answer

Let these investments be Xx, Xy and Xz, respectively.
Then, x +y + z = 5000

6x Ty 8 _ 353
100 100 100

6x + 7y + 8z = 35800



6x N Ty _ 8- -0

And, —p =g ]
100 100 100

6x + 7y - 8z = 7000.

Representing in the matrix form,

AX =8B

L I 10x 5000

6 7 8 [)] = |35800

6 7 -—-8lz 7000
R3-R;

L 3 1 % 5000
6 7 8 _‘»"] = | 35800
0 0 -—-16itz —28800
R, - 6R;

1 [ | 1 Jpx 5000

0 1 2 [_V] 5800

0 0 -—161'z —28800
Converting back into the equations we get

X+y+z=5000

Y + 2z = 5800
-16z = - 28800
Z = 1800

Y + 2x1800 = 5800

Y = 5800 - 3600

Y = 2200x + 2200 + 1800 = 5000

X = 5000 - 4000

X =1000

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

Two schools A and B want to award their selected students on the values of sincerity, truthfulness and
helpfulness. The school A wants to award X x each, ¥ y each and ¥ z each for the three respective values to
3, 2 and 1 students respectively with total award money of X 1,600. School B wants to spend X 2,300 to
award its 4, 1 and 3 students on the respective values (by giving the same award money to the three values
as before). If the total amount of award for one prize on each value is ¥ 900, using matrices, find the award
money for each value. Apart from these three values, suggest one more value which should be considered
for award.

HINT: By the given data, we have

3x+2v+:=1600]

4x+ y+3-=2300,

x+y+:=900 |

Answer

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

According to the questions,

3x + 2y + z = 1600



4x + y + 3z = 2300
X+y+2z=900

Converting into the matrix form
AX =B

3 2 1|x 1600
4 1 3 [}-‘] = 12300
1 1 1182 900
R1 - 3R3

R, - 4R3

0 —1 —2]1% —1100
0 —3 -1 [_‘.-’] = |—1300
L, & 11*2 900

2R, - Ry

0 —1 —Z|X
a =& 0 [}']
1. 4 11tz

Converting back into the equations we get

—1100
—1500

900

-y-2z=-1100

-5y =-1500
X+y+z=900

Y =300
-300-2z=-1100
-2z =-800

Z =400

X + 300 + 400 = 900
X =900- 700

X =200

X 200 for sincerity, X 300 for truthfulness and X 400 for helpfulness. One more value may be like honesty,
kindness, etc.

Objective Questions
1. Question

If A and B are 2-rowed square matrices such that

(4 -3) (2 -1)
(A+B)= and (A—B}=\ then AB=?
|1 | 5 2]
{ =7 5 )
A |
(1 -5



Answer

(A+B)=(‘; ‘63) —————— 1
N G e 2
w2s2=(1 )+ (5 3)
ce )

Dividing the matrix by 2

= A= (; ':1_2)

1-2 = 2B = (‘1‘ “63) L (“52 “21)
= 2B = (_64 _42)

Dividing the matrix by 2

-o=(3 )

axe=(z J)x(5 N

- (1 %X34+(=2) x(—2) (O)xLyF+(=2) x(Z))
3x3+4x%x(-2) 3x(—1)+4x2

G )
2. Question

3 -2) 5 6)
If + 2A = then A=?
[5 6 —7 10J
(1 %]
A
=5 4
5 4
B
-3 4J
3
C
-6 2

D. none of these
Answer

C



- s @Y
\ +2A={ J
5 6 =7 ib
=2=(5 -G )

= 2A = (_%2 3)

Dividing the matrix by 2

:A=(_16 g)

3. Question

2 0 4
If A=[ ]and B=[
-3 1 —6
4 -5

A.

s o)

53

B

-6 -2

{—4 5

C

6 —2]
D. none of these
Answer
4A + 3X = 5B
—4 (_23 ‘13)+ 3X = 5(_"‘6 “23)
—3X = 5(_46 ‘23)—4 (_23 ‘1’)
-»3=(%0 0} (i o
<, )
Dividing by 3
-5=(% 7

4. Question

If (A-2B)=

"
]and (2A-3B) ={
0,

\ 3

_3 )
Jare such that 4A + 3X = 5B then X=?
)



D. none of these

Answer
B

Fil %)
(A-2B) = |

(3 0,

Multiplying equation by 2

2A-4B = (g ‘04 ------------- (i)
2A-3B =(‘32 _23) )

(ii)-(i)

)
5. Question

(6
If (2A - B) =\

D. none of these

Answer

[6 -& 0
(2A-B) =
\—4 2 1J

Multiplying by 2

4A_2B=(l§ _12 0} _______ L

4 2
73 2 BR_. -
2B+A—(_2 : _7) (ii)
(i)+ (ii)
sa= (12 12 0,, (3 2
—8 4 2 -2 1

-6 0) (3 2 &
J and (2B + A) =[
2 1 -2 1

5

=y

3\

then A=?



_(15 10 5,
-10 5 -5

Dividing each element of the matrix by 5

A=(3 2 1,
-2 1 -1

6. Question

W2{3 4]+{1 Y]={7 0)
(5 x) |0 1)

A. (x=-2, y=8)
B. (x=2, y=-8)
C. (x=3, y=-6)
D. (x=-3, y=6)

Answer

2(2 :)+ ((1) 3{) - (170 g

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 .

S (160 ZSX) * ((1) {)

T B
_(10 2::»}’1)

Comparing with R.H.S
8+y =0

X=2

7. Question

If

(x-y 2x-y) (-1 0O°
H,s 13

}then

2X+z 3z+w)
A.z=3, w=4
B. z=4, w=3
C.z=1, w=2
D.z=2, w=-1
Answer
A

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



3z+w=13 - iv
Using i in equation ii
Xx=-1+y

ii becomes, -2 + 2y -y =0
y=2

x=1

Putting x in iii
2+z=5

z=3

Putting z in iv
9+w=13

w=4

8. Question

Jthen

(9%

.I).

A x=1, y=2

B. x=2, y=1
C.x=1,y=1

D. none of these
Answer

(sy (G

=(xxl+yx2)
3y x1+xx2

=(x+2y)
3y +2x

Comparing with R.H.S

(i) x 2 - (ii)

2X+ 4y -2x+3y=6-5
y=1

Putting y in (i)
x+2(1)=3

x=1

9. Question



(3—2% x4l
If the matrix A =.

\

is singular then x=7?

-

A0
B.1
C.-1
D. -2
Answer

When a given matrix is singular then the given matrix determinant is 0.

|A] =0

(3—2x x+1)
Given, A = -

- 4
|A| =0

4(3-2x) - 2(x+1) =0
12 - 8x -2x -2 =0
10 -10x=0
10x=0
=1
10. Question

{
IfAg=|
SO cosd

cosc  sind
then (Ay)%=?

I 2 - b
cos~a sSm- o

- 2 2
=S d COos

: [ cos2d sinZa]

—sin 20 cos2d.

” [Ecosa 2sina

| —sina.  2cosa

D. none of these

Answer

{
Given, Ay =l )
| —sing.  cosa

cosdo  sind

A2 coso.  sind

( cosa sind |
a —3

—sing.  cosd. /| —sina.  cosa

( cosa X cosa — sina X sina cosa X sina + sina X cosa )
~ \—sina X cosa — cosa X sina  —sina X sina + cosa X cosa



A ( cos’a — sin*a cosasina + sinacosa)
—sinacosa — cosasina —sina + cos’a

(cosZa sin2a
“\—sin2a cos2a

11. Question

f

coso  sind ‘] 2
be such that A + A = |, then a =7

|-sina  cosa )

AN
B it
3
c.n
“ -
D.=
3
Answer
LHS: A4 A = ( co.sa sina)+ (cqsa ~sina)
—sina cosa sina cosa
k ( cosa+ cosa sina-— sina)
—sina + sina cosa+ cosa
. (2cosa 0 )
0 2cosa
T 1 @
This will be equal to (0 1)
When 2cosa =1
cosa =2
2
a= E
3
12. Question
1 k 3
IfA=| 3 k =2 |issingular then k=?
2 3 4
A 16
3
B34
3
c.33
2

D. none of these
Answer

When a given matrix is singular then the given matrix determinant is 0.

|A| =0



Given,

1 k 3°
A=|3 k -2

2 3 4
|A| =0

1(-4k + 6) -k(-12 + 4) +3 (9 -2k)=0
-4k + 6 +12k -4k + 27 -6k =0
-2k +33 =0

k==—.

13. Question

a
If A =\ then adj A=?
\ C
[d —)
A.
l—b a J
'd _d b \
I
. € =0
( -b)
(2]
\_C a /
(-d -b)
D.
I\ c a J
Answer

To find adj A we will first find the cofactor matrix
Cii=dGy=-c
C21= -b C22 =a

d —c)

Cofactor matrix A = ( b
- a

aine(, )

_{d ~b
-2
14. Question

f 2‘. \ f 1 0 \
Jand A‘1=l ]then X=7
“y

-7

If A=

| X X

Al



0
1 | —

D.-2

Answer

We know that A x Al = |
E9L 969

(2x><1+0x(—1) 2xx0+0x2)=(1 0)
XX14+xX(—1) xX%0+xx2x/ 0 1

2x 0y_/1 O
( 0 Zx) - (0 1)
To satisfy the above condition 2x =1

» =

(SN

15. Question

If A and B are square matrices of the same order then (A + B)(A-B) =7
A. (A%-B?)

B. A2 + AB - BA - B2

C. A>- AB + BA - B2

D. none of these

Answer

Since A and B are square matrices of same order.

(A+B)(A-B) = A2 -AB +BA - B

16. Question

If A and B are square matrices of the same order then (A + B)2 =7
A. A% + 2AB + B?

B. A>+AB+BA +B?

C.A2 + 2BA + B2
D. none of these
Answer

Since A and B are square matrices of same order.

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

= A% + AB + BA+ B?

17. Question

If A and B are square matrices of the same order then (A - B)2 =7
A. A% - 2AB + B2

B. A>-AB - BA + B?

C. A? - 2BA + B2



D. none of these

Answer

Since A and B are square matrices of same order.
(A-B)2=(A-B)(A-B)

= A% - AB - BA+ B?

18. Question

If A and B are symmetric matrices of the same order then (AB - BA) is always
A. a symmetric matrix

B. a skew-symmetric matrix

C. a zero matrix

D. an identity matrix

Answer

Given A and B are symmetric matrices
Al=A---1

B"'=B--2

Now (AB - BA)' = (AB)’ - (BA)’

=B'A’ - A'B’

[ (AB)' = B'A" ]

= BA - AB [Using 1 and 2]

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

AB-BA is a skew symmetric matrix.

19. Question

Matrices A and B are inverse of each other only when
A. AB=BA

B. AB=BA=0

C. AB=0, BA=|

D. AB=BA=I

Answer

=41

B=Al

We know that

AAl= |
(Given B=A1)
AB= | ------ 1

We know that

BBl=



(Given A=B1)

From 1 and 2

AB=BA = |

20. Question

For square matrices A and B of the same order, we have adj(AB)=?
A. (adj A)(adj B)

B. (adj B)(adj A)

C. |AB|

D. none of these

Answer

We know that (AB)1 = adj(AB)/ |AB|
adj (AB)= (AB), |AB]

We also know that (AB)! = B, AL
|AB| = |A[ |B]

Putting them in 1

Adj (AB) = B'1. Al |Al.|B|

= (A1.|A]) (B7[B])

= adj(A) adj(B)

Since, adj (A)= (A)1,|A|

adj (B)= (BYX,|B|

21. Question

If A is a 3-rowed square matrix and |A|=4 then adj(adj A)=?
A. 4AA

B. 16A

C. 64A

D. none of these

Answer

The property states that

adj(adj A) = |A|"2 . A

Here n=2

adj(adj A) = |432. A

= 4A

22. Question

If Ais a 3-rowed square matrix and |A|=5 then |adj A|=?

A5



B. 25

C. 125

D. none of these

Answer

The property states that |adj A| = |A|"!
Here n= 3 and |A|=5

ladj A| = [5]31

= |5]?

= 25.

23. Question

For any two matrices A and B,

A. AB=BA is always true

B. AB=BA is never true

C. sometimes AB=BA and sometimes AB=BA
D. whenever AB exists, then BA exists
Answer

If the two matrices A and B are of same order it is not necessary that in every situation AB= BA
AB= BA = | only when A = B'1

B=A1

Other time ABBA

24. Question

Fx aY a1
IfA“‘l SH 3JthenA=?
(1 -1)
AL ‘
(1 1)
B.“. 1
1 1)
C"_‘l _1)!!

D. none of these
Answer

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

Let A =(il g)

G PG %)

Gz 3



Geid 2e-a G 3)

Using 1 and 2

a=1

b=1

Using 3 and 4

c=1

d=-1

So A becomes (i _11)
25. Question

If A is an invertible square matrix then |A1|=?

A |A]

1
B. —
Al

C.1
D.0

Answer

B

We know that AAl =

Taking determinant both sides
|AAL] = 1]

[AlIAT] = 1] (|AB|=]|A|]B])
|Al[At] =1(]1] =1)
A=
26. Question

If A and B are invertible matrices of the same order then (AB)1=?
A. (Al xB1)

B. (Ax B1)

C. (Al xB)

D. (Bl x A1)

Answer

(AB)(AB)1 =1



A1(AB)(AB)! = IAL

(A1A)B (AB)1=A"1

IB(AB) L = Al

B(AB)1 = A'l

BlB(AB)!l =B1Al

| (AB)1 = B1A1

(AB)! =pBlal

27. Question

If A and B are two nonzero square matrices of the same order such that AB=0 then
A. |A|=0o0r |B|=0

B.|A|=0and |B|=0

C.|A|#0and |B|=0

D.None of these

Answer

s AB is a 0 matrix its determinant has to be 0.
So |AB|=|A||B|=0

So |A|=|B|=0

28. Question

If A is a square matrix such that |A|=0 and A2 - A + 21 = 0 then A1=?
A. (I-A)

B. (1+A)

cé(l —-A)

D.é(l +A)

Answer

2.A+21=0
Multiplying by A1

AlAZ _AIA +21A1 =0

A-l+2Al=0
11
A _:(I_A)

29. Question
(1 n 2
IfA=| 1 2 35 |is notinvertible then A=?

2 1 1)



A2

B.1

C.-1

D.0
Answer

(1 & 2)
=.1 Z D
{_2 1 1)
|A[=0

12x1-5x1)-2(1x1-5x2)+2(1x1-2x2)=0
-3+9A-6=0

OA=9

A=1

30. Question

(cos8 —sinB
If A=|
| smmo cosb

then A'l=?

A A
B. -A

C. Adj A
D. -adj A

Answer

(cos® —sinB)

\sin® cosHO
|A] = cos?g - (-sin? @)

= cos?g + (sinZ g)

We know that Al= ﬁ adj A

= adj A [From []

31. Question

[ab  b? )
The matrix A= . [is
| —a~ -ab)
A. idempotent
B. Orthogonal
C. Nilpotent

D. None of these



Answer
Matrix A is said to be nilpotent since there exist a positive integer k=1 such that Ak is zero matrix.

32. Question

(2 =2 —4)
The matrix A=| -1 3 4 lis
1 -2 -3)

A. Nonsingular

B. Idempotent

C. Nilpotent

D. Orthogonal

Answer

Here the diagonal value is 2+3-3=1
So the given matrix is idempotent.
33. Question

If A is singular then A(adjA)="7

A. A unit matrix

B.A null matrix

C.A symmetric matrix

D. None of these

Answer

A(adjA)= A(|A| x A1)

Since determinant of singular matrix is always 0
A(adjA)=0

So, it is a null matrix.

34. Question

then the value of |A| is

For any 2-rowed square matrix A, if A(adjA) =jf f} Z :
A0

B.8

C.64

D.4

Answer

8
(adjA) =jl 6

g7

= [All

8 )



|Al= 8.
35. Question
]

IfA=\_1 1

o

jthen |Al| =2

D. 25

Answer

A=
{1

I_r‘ -

—_—

|A]=-2-3=-5

We know that |A| =ﬁ
=1
-5
36. Question

.”% 1‘.

IfA = ‘and A? + x| = yA then the values of x and y are

N

A. X=6, y=6
B. X=8, y=8
C. X=5,y=8
D. X=6, y=8
Answer

2+)(I=).(A
G DG DG DG 3
(56 52070 1)=¥G )

oz Do DG 9
Comparing L.H.S and R.H.S

Xx=8 y=8

37. Question

If matrices A and B anticommute then
A. AB=BA

B. AB=-BA



C. (AB)=(BA )

D. None of these

Answer

If A and B anticommute then AB= -BA

38. Question

I'I2 g\l
IfA = ‘

" |then adj A=?
3 )

=|f _1 2 A
C.l\ 3 _RJ

D.None of these

Answer

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

C21= —5 C22 = 2

Cofactor matrix A = (

in=(l )

-2 )

39. Question

i 3 _ '\.
IfA = ] and B is a square matrix of order 2 such that AB=I| then B=?
\-1 2 )
(1 2]
A. | '
l2 3)
III. 1 \
] =
;= 2
B.
|, 3
|3 =
I\ = o |
!r 1 “_\ \
cll 3
2 2

D.None of these



B=
B=A1l] s 1
A= ad A 2

1A)
|A| =3x2-(4)x(-1)
=2
Ci1=2Cr =1
C1=4GCG; =3

Cofactor matrix A = (i ;)

Adj A =(i 1)'

3
_(2 4
_(1 3)
Putting in 2

=5 (i 3)

£
o |[E: T |
2 2

Putting in 1

B=A1l]|

BHwk

)

40. Question

If A and B are invertible square matrices of the same order then (AB)y1l=?
A. ABL

B.A1lB

c.Alpl

D.B 1Al

Answer

(AB)(AB)1 = |
A'1(AB)(AB)1 = |A1
(A1A)B (AB)1=A1
IB(AB)1 = Al
B(AB)l = A'l
B1B(AB)l =B1A1

| (AB)1 =pB1Al



(AB)! = B1AT
41. Question
s,

|fA=["
1

, then A'l=?

A= | w

~1 |12 --Jl

<L wlw
'-l]'—‘

|

o R R
1

2
7
!

D.None of these

Answer

A= B A s 1
Al

|A| =3x2-(1)x(-1)
=7
Ci1 =3GCp=-1

C1=1GC =2

Cofactor matrix A = (i ;)
1 _— 3 _1 ’
Adj A _(1 : )
({3 1
_(_1 2)
Putting in 1
A_l=i 3 1
17 (—1 2)
3 1
it 7R
-1 2
70 g
42. Question
3 -1)
If |A|=3and Al=| _5 »
3 3

then adj A=?



(9 =3
B.‘ 5 -
-9 3
c.‘ 5 o
(0 -3
%5 -2
Answer
1=1 adj A
Al

adj A= || xAl

3 -1
=3X(—_5 3)
3 3
9 -3
=(_5 2)

43. Question

3 4
If A is an invertible matrix and At =[5 ] then A=?
\ 6

D.None of these
Answer
y property of inverse

(Ah)l=n7

(A1)l =(§ ‘61)1

A gy

IA|}=3x6-4x5

=D



Ci1=6GC=-5

C1=-4Cy =3

Cofactor matrix A = ( 64 ;5)

Adj A =(_"’5 ‘3‘*)

Putting in 1
-3 2
(7 3)
. 2
44. Question
r"l 2 \
If A= A . and ]‘(x}=2x2 - 4x + 5 then f(A)=?
(19 =32)
l -16 51 )
B. [ 19 -16)
(=32 51
C. (19 —]Ll"]|
=57 51 )

D. None of these

Answer

f(A) = 2A2-4A + 5
A= (1 —23)(: —23)
(9 -4

- (—8 17)

f(A) = 2AZ - 4A + 5|

=2(2 .41 2)+5(1 0)

-8 17 4 -3 0 1

(18 -8\ (4 8 5

_(—16 34)' 16 —12)+(0 g
19 -16

=(—32 51)

45. Question

SO
IfA=[ then A2 - 4A =7

| - -

Al



B. 51

C. 31

D.0

Answer

#=(; 3G 3

~(3 17)

w-an=(g 17)4G 3)
~le wha w)

-5 &

=5( 1)

= 5|

46. Question

If Ais a 2-rowed square matrix and |A|=6 then A .adjA =?

A!f6 0\
o o)
3.13 0)
(0 3)
c.[S 0)
0 3)

D. None of these
Answer
(adj A) = |A]l

-6(1 9)

0 1
_(6 0
- (0 6)
47. Question

If A'is an invertible square matrix and k is a non-negative real number then (KA}‘1=?
A. k 'A_l

1
B. —A 1
k
& o
—k-A™]
D. None of these

Answer



y the property of inverse

(AB)1 = B1al
(KA]'1= A—lK—l
=1p1

K
48. Question

3 4 L A
IfA=| 1 0 -2 |thenAl=?
-2 -1 2

(2 9 -=-8)
Al-2 8 7

-1 5 —4

(-2 9 =8
a2 8 7

-1 -5 4

(-2 -9 -8
Cl 2 8 7

-1 -5 4

D. None of these

Answer

|A] =3 x(0-2)-4x(2-4)+1x (1)
= 6+81

=1

Ci1=-2Cp =2C3=-1
C1=-9Cp =8C3=-5
C31=-8C3;=7C33 =4

-2 2 =1
Cofactor (A)=[—9 g8 —51

-8 7 -4
-2 2 -1
AdjA=[-9 g 5T
-8 7 —4
-2 -9 -8
=2 8 7Tl
-1 -5 —4
Al=L adjA
Al
-2 -9 -8
L2 8 7))
-1 -5 -4

==



49, Question

If A is a square matrix then (A + A') is
A. A null matrix

B. An identity matrix

C. A symmetric matrix

D. A skew-symmetric matrix

Answer

Let X = A+A’

X' = (A+A")

=A"+ (A

=A+ A’

= X

Therefore (A+A’) is symmetric matrix.
50. Question

If A is a square matrix then (A-A) is

A. A null matrix

B. An identity matrix

C. A symmetric matrix

D. A skew-symmetric matrix

Answer

Let X = A-A'

X' = (A-A")

=A"-(AY)

=A"-A

=-(A-A")

= -X

Therefore (A-A') is skew symmetric matrix.
51. Question

If Ais a 3-rowed square matrix and |3A|=k |A| then k =7
A.3B.9

C.27D.1

Answer

Since the matrix is of order 3 so 3 will be taken common from each row or column.

So, k= 27



Tagging
52. Question

Which one of the following is a scalar matrix?

€

(-8 0]
0 -8

D. None of these

Answer
- (—08 _03)
-4

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

53. Question

(1 -1) (a 48
If A= Jand B= \ and
(2 -1 \b =1

(A + B)2 = (A2 + B2) then
Aa=2,b=-3
B.a=-2,b=3
Ca=1b=4

D. none of these

Answer
1 -2 1)
_(2 —1) B_i\b _1’,‘

A+B=(1+a 0)

2+b -2
(A )% = (; :g —02) (; Ig —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

#~E 26 2



=(—01 _01)

Bz=(§ —11)(; —11)

=(az+b a—l)
ab-b b+1

(A + B)? = (A2 + B?)

( (1 +a)? o)=(—1 0 +(32+b a—l)
2a+ab—-b—-2 4 0 -1/ \gb-b b+1

—(—1+a*+b a—-1
( abi; ab)

By comparison,
a-1=0
a=1

b=4



