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Solutions:

1.
i)

5 2) (11 0Y (5+(-11) 2+0
4 90+ 7 1l]=| 447 9+l
10 -3 | -6 -8) 10+(-6) -3+(-8)
-6 2
=11 10
4 -1

7 3Y (-3 0 7-(-3) 3-0
5 91-18 1(=[ 5-8 9-1
11 =2} (-3 -4) 11-(-3) -2-(-4)
10 3
=|-3 8
14 2
2.x=4

3.
Since corresponding entries of equal matrices are equal, So
X=3 ---(i)
-y =2 ———(ii)
2X+Z2 =4 ---(iii)
3y -w=7 -==(iv)
MATRCES

PRACTICE QUESTIONS - SOLUTIONS




Put the value of x = 3 from equation on (i) in eqation i),

Put the value of y = 7 in equation (iv),
y-w=7
3(7)-w=7
w=21-7
w =14
Put the value of x = 3 in equation(iii),
exX+z=4
2(3)+z=4
6+z=4
Z=4-6
Z==2

Hence,
X=3.v=7.z=-2.w=14
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4. Given matrix equation can be written as,

=

e

D o 4] I 3 =
-2 1 3] [0 49

(9-1 -1-2 441
-2-0 1-4 3-9

2x - 3y =1

X
X
2

+y=3
:3_y
(3-y)-3y=1

-5y =-5

y
X

X

6. Since the number of columns of matrix D equals the number of rows of matrix F, the product of DF is

=1
=3 -1
=2

defined.

DF =

7.

i) [A]

= 0[0-5(-5)] — (a-b)[0(b-a)-5(-k)]+k[-5(b-a)-O(-k)]
=0[0+25]-(a-b)[0+5k]+k[-5b+5a-0]

=0-(a-b)(5k)-5bk+5ak
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=-5ak+5bk-5bk+5ak

=0
| A|=0 therefore it is a singular matrix
i) |A] =3(1-1)-8(-4+4)+1(-4+4)

= 3(0)-8(0)+1(0)

=0

|A|= 0, therefore it is a singular matrix

8.
2 5 1
LetA=]—5 4 6
-1 —6 3
[2 =5 —1
AT=|-5 4 -6
|1 6 3]
[—2 5 17
AT=|-5 —4 6
| ~1 ~B 3|

Az A"Tand A # -AT

Therefore, A is neither symmetric nor skew-symmetric.

9. The first step is to write down the augmented matrix for the system of equations

2 5 2|38
3 -2 4 17
—6 1 -7|-12

So now, let’s start with the elementary row operation.
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1
0
0

5 9|-38] B -1 7 -2|-85
3 -9 4| 11 B e 3 -9 4| 11
6 1 -7|-19 " 6 1 -7|-19
1 7 -9|-55] P 1 -1 2 5
3 -9 4| I _i 39 4 17
6 1 -7]-12 ] 4 1 -7 -12
1 <7 3] 8| BR-3R;1R, 1 -7 92 5
3 -9 4| 1 Ry+6R, = Ry 0 19 -2 -148
6 1 -7|-12 5 0 41 5 318
7 9] 55 : (1 -1 2| 5]
o 2| TR | -1 -2
41 5| 318 - 0 41 5| 318
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(3 =5 2 55
0 1 —725 ik
|0 41 5| 318
s 43 2 55 A
2 48 =R
0 1 -3 -'1—9 1373
_)
[0 0 = -
1 -7 2| 55 R,-2R; - R,
2 148 2
0 1 !l R2+ER3—)R2
0 0 1 -2 =
1 -7 0/ 59
0 0l -8 R1+7R2—)Rl
0 ) N

From the final augmented matrix we get the solution to the system is x=3,y=-8,z=-2

10. Given, AX=B
1 2 3 1
-1 1 2|X=)2
1 2 4 3

Applying R;>R 2+R; and R3—=> R;3 - Ry
1 2 3 1

0 3 5|X=|2

0 01 3

1

Applying Ry — (E) Ro, we get

= oot QO

1 2 1
01 X= 11
00 2

R3;+41R; — R,

-7 2
-
0 1

1

0

0
1 0
01
0 0
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19

13

19

55

148
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26

19




Applying R = R1 — 2Ry, we get

100 —3
010]x: ~Z
0 01 2
_1
3
= _g
2

11.

-2 4 -2 | 1
step 1
-2 2 0 | 1 00O
Ra+R; 1] 0 3 3 | 1 10
Ry— Ry L0 2 -2 | -1 01
step 2
-2 2 0 | 1 0 0
0 3 3 | 1 1 0
R3—(2/3) R2 L O 0 -4 | —-5/3 —2/3 1
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step 3

-2 20| 1 0 0
0 33| 1 1 0
(<-1/49)R3 L 0 0 1 | 5/12 1/6 -1/4
step 4
220 1 0 0
Ry-3xRy |0 3 0| -1/4 1/2 3/4
0 01| 5/12 1/6 -1/4
step 5
-2 2 0 | 1 0 0
(13)R, | 0 1 0 | -1/12 1/6 1/4
0 1| 5/12 1/6 -1/4
step 6
Ri—2xRy |-2 0 0 | 7/6 -1/3
0 1 0| -1/12 1/6
0 0 1 | §/12 1/6
step 7
(-1/2)R; |1 0 0 | -7/12 1/6
010 | -1/12 1/6
0 01| 5/12 1/6
Hence
-7/12 1/6 1/4
Al=1]-1/12 1/6 1/4
5/12 1/6 -1/4
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12.

We first find the minors.

M1’1:Det s 2 2 :2,M1’2:D€t 3 . 2] =3,
- W &) 0.1
Myjz=Det|3 2 .| =0
[0 0 .
. 0 38 -1 . 3
AIQ‘]:Det S % :O,A{QvQIDCt : o s ==1
. 0 1 0 1
=1 0 .]
Afg‘:;:Det " o sf—=0
[0 0 ]
fo A0 3 -1 . 3
M3‘1:D€t o 2 2 Z—ﬁ,M3'2:D€t 3 . 2|=-1]
=.—1. 0._‘
M3s=Det| 3 2 .|=-2

Matrix C of cofactors whose entries defined are defined as

Cij= (1) M;;

2 -3 0
C=10 -1 0
-6 11 -2

We need to find D the determinant of A using the third row (it has 2 zerosl)
D= A33M33 = -2

The inverse of A is given by

2 0 -6 -1 0 3
Al = iCT — _1 g -3 Pl = 3 1. 1
D 2 o o 9 2 2
N 0 0 1
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13. The totalamount of money the bookshop will receive from sale of all the books can be represented in
the form of a matrix as:

80
1210 8 10] |60
40

=12[10x 80 + 8 x 60 + 10 x 40]
=12(800 + 480 + 400)

=12(1680)
= 20160

14. If A\ is an eigenvalue of AA, then A\ satisfies

2 -3 0 A0 0
0=det(A-M)=det| |2 -5 0|-{0 A 0
0 0 3/ [0 o0 )
2-2 -3 0
5-1 0 =(3—)\)‘
0 0 3-)

Il
o

2-) —3|
2 =5-A

=(3-N[2-2)(=5-2) +6] = (3-A)(=104+ 51 — 22 + \* 4 6)

=(3-N)(A+3\-4) =-(A-3)(A+4)(A-1).

In the above calculation, we calculated the determinant of the 3x33x3 matrix by expandingalong the third
row. From the above equation, we can conclude that the eigenvalues of AA are A=3,1,-4A=3,1,-4.
We will first find the eigenvectors corresponding to the eigenvalue A= -4

0 2 -3 0 1 00

0| =(A+4)x=||2 -5 0| +4|0 1 0

0 0 0 3 0 0 1
6 -3 0 |z
=12 -1 0} |z
0 0 7 |z3

The augmented matrix for this system is given by:
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6 3 0/0| p1pn |6 -3 0]0
2 -1 0/0]l——1|0 0 ofo0
0 0 710 7 Rs 0 0 1/0

ip, 1 -1/2 010
=219 0 110
Bols 19 0 oo
Therefore, the solution to this system satifies x3=0x3=0 and x1-(1/2)x2=0x1-(1/2)x2=0, the latter of which
reduces to x1=(1/2)x2x1=(1/2)x2. Thus any eigenvalue xx of AA corresponding to A=—4A=-4 must be of the
form

1/2
X =Tz 1
0

15.Let the cost of a T.V be Rs x and the cost of a V.C.R be Rs y.
According to the first condition,
3x+2y= 35000 (i)
The required profit per T.V is Rs 1000 and per V.C.R is Rs 500
Therefore, selling price of one T.V is Rs(x+1000) and selling price of a V.C.R is Rs(y+500)

According to the second condition,
2(x+1000)+1(y+500)=21500
2x+2000+y+500=21500

2x+y=19000 (ii)

Writing the above equations in matrix form
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2 1) 5] = Lisomn

Applying Ry — 2Ry — Rq, we get

E (2)] [ﬂ N [335000000]

Applying Rq7 « Ry — Rq, we get

o 2] ) = Lasono

Hence, the original matrix is reduced to a lower triangular matrix.

[z+0 3000
3z+2y| (35000
By equality of matrices, we get
X= 3000
3x+2y=35000 (iii)
Substituting x=3000 in equation (iii), we get
3(3000) +2y= 35000
9000+2Y=35000

2y=26000
Y= 13000

The cost price of a T.V is Rs 3000 and the cost price of a V.C.R is Rs13000

Hence,
Selling price of T.V = 3000+1000 =4000
Selling price of V.C.R = 13000+500= 13500
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16. First find the determinant of the matrix and check if it is singular,

2 0 —1
~JAI=15 1 0
01 3

=2(3 - 0) -0(15 -0) =1(5 - 0)
=6-0-5

=120

| B A1 exists.

AAT=|
2 0 -1 L 0 0
51 0|lat=]010
01 3 0 01

Applying R1 - Rp, we get

5 1 0 010
2 0 -1|At=1]10 of
01 3 0 0 1

Applying R1 - Ry — 2R9, we get

11 2 2.1 0
2 0 -1|la*t=|1 0 0
01 3 0 0 1

Applying R, » Ry — 2Rq, we get

1 1 2 2 1 0
g =2 =5lgt=15 -2 0
0 1 3 0 0 1

Applying R2 — Ry — 3R3, we get

112 2 1 0

01 4|lA'=|5 —20

01 3 0 0 1
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Applying R = R; = Rp, R3 = Rz — Rp,we

get

1 0 —9 L7 g =8
01 4|alt=|5 -2 3
00 —1 ~5 @ B

Applying Ry - (= 1) R3, we get

10 —2 =7 3 =8
01 4|At=|5 —2 3
00 —1 B 2 -2

Applying R1 - R7 + 2R3, Ry » Ry — 4R3, we

get
100 3 —1 1
01 0/laA'=|-15 6 -5
001 5 -2 2
g8 1 1
A“1-|:15 6 -5
5§ -2 2
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