CBSE ACADEMY PLUS

Matrices

SECTION — A

Questions 1 to 10 carry 1 mark each.

. If matrix 4 1s of order m * n, and for matrix B, AB and BA both are defined, then order of

matrix B 1s
(a) m x n (bynxn (c)m = m (dyn>xm
Ans: (dyn=xm

. Ifd= |:i _i} then the value of kif, A2=k4 - 21 1s

(a)0 (b) 8 (c)-7 @1
Ans: (d) 1
13 4]/ =x 19 o
. It{ }[ i|={ i| then the value of x 1s
2 x| 15
(a) 3 (b) 2 (c) 5 (d) 1
Ans: (c) 5
0o 1 =2
. For what value of x, isthe matrix A=|—-1 0 3 | a skew symmetric matrix?
x -3 0
(a) O (b) 2 (c) -2 (d)-3
Ans: (b) 2
0 1 1
. Forthematrix X=|1 0 1|,(X*-X)is
1 1 0
(a) 21 (b) 31 (©)1 (d) 51
Ans: (a) 21

5
. IfA= l: ;i| and A = AT, where AT is the transpose of the matrix A, then
¥

(a)x=0,y=5 (b)x=y (c)x+y=5 (d)x=5y=0

Ans: (b)x=y
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1 0 0
7. IfA=|:2 J,E‘;:[T l} and A = B?, then x equals:

(a) + 1 (b) -1 (c) 1 (d) 2
Ans: (¢) 1

8. Number of symmetric matrices of order 3 x 3 with each entry 1 or— 1 is
(a) 512 (b) 64 (c) 8 (d)4
Ans. (b) 64

Number of Symmetric matrices of order 3 x 3 =2° =64

For Q9 and Q10, a statement of assertion (A) is followed by a statement of reason (R). Choose
the correct answer out of the following choices.

(a) Both A and R are true and R i1s the correct explanation of A.

(b) Both A and R are true but R is not the correct explanation of A.

(c) A is true but R is false.

(d) A 1s false but R is true.

2 0
9. Assertion (A): If [x 2][_4 0} =0, thenx =2.

2 0
—4 0
Ans: (d) A is false but R is true.

[x 2][—24 ﬂ:[o 0]=[2x-8 0]=[0 0]

= 2x — 8 = 0 (By definition of equality)
=x=4

10. Assertion (A): If the order of A is 3 x 4, the order of B is 3 x 4 and the order of C is 5 x 4, then
the order of (A'B)C" is 4 x 5.
Reason (R): To multiply an m x n matrix by n x p matrix the n must be the same and result 1s an
m X p matrix. Also, A be a matrix of order m x n then the order of transpose matrix is n * m.
Ans. (a) Both A and R are true and R is the correct explanation of A.
Orderof A=3 x4
Orderof B=3 x4
and Order of C=5 x4
The, Order of AT=4x 3
and Order of C'=4 x5
Now, Order of (A'B) =4 x 4
Thus, Order of (A'B)CT =4 x 5

Reason (R): If [x 2][ } =0, then x = 4.

SECTION — B

Questions 11 to 14 carry 2 marks each.

cosx —sinx 0
1. If F(x)=|sinx cosx 0|, show that F(x) F(y) = F(x + ).
0 0 1
Ans:
cosx —sinx 0| cosy —smy 0
LHS =F(x)F(y)=|sinx cosx Of/siny cosy 0
0 0 1 0 0 1
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[cosxcosy—sinxsiny —sinycosx—sinxcosy 0
=|sinxcosy+cosxsiny —sinxsiny+cosxcosy 0
i 0 0 1
[cos(x+y) —sin(x+y) 0

=|sin(x+y) cos(x+y) O|=F(x+y)=RHS

0 0 1

R L T A
' s «[Tlo 1710 5| MdE=2:

Ans:

. 3 4] (1 y 7 0
Given that 2 + =
5 x 0 1 10 5
6 8 1y 7 0
- + =
10 2x| |0 1 10 5
7 8+y 7 0
= =
10 2x+1 10 5
Equatingwe get 8 +y=0and 2x + 1 =5

—>y=-8andx=2
—>x-y=2+8=10

1 0 2)x
.Findx,if[x -5 -1]|]0 2 1|[4|=0?
2 0 3j|1
Ans:
1 0 2][x]
Giventhat[x -5 —1]|0 2 1|[4|=0
2 0 3§1}
x+0+2
Since Matrix multiplication is associative, therefore [x —9 —l] 0+8+1 |=0
2x+0+3
X2
:>[x =5 —l] 9 |=0
2x+3

= [x(x+2)+(-5).9+(-1)(2x+3)]=0
=[x -48]=0= 1" -48=0=x" =48

= x=+/48 =+4.3

. If 4 and B are symmetric matrices, show that AB + BA is symmetric and AB — BA is skew
symmetric.
Ans: A'=A4,B'=B;
Consider (AB + BA) =(AB)' +(BA) =B'A" + A'B'=BA + AB = AB + BA.
Hence, symmetric.
Consider (AB — BA)' =(AB)' — (BA)'=B'A'- A" B’
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BA -~ AB =~ (AB - BA)
Hence, skew symmetric.

SECTION - C
Questions 15 to 17 carry 3 marks each.
2 0 1
15.Find AZ-5A + 6L if A=|2 1 3
1 -1 0
Ans
2 0 1}2 0 1 5 -1 2
A=44=|2 1 3|2 1 3|=|9 =2 S}
I -1 OfjI -1 0 0 -1 -2
5 -1 2 2 0 1 1 00
AT -54461=9 -2 5 |-5/2 1 3[+6/0 1 0
0 -1 -2 1 -1 0 0 0 1
s -1 2] J10 0 5] [6 0 0
=9 -2 5 |-|/10 5 15(+|0 6 0
10 -1 -2 5 -5 0] 1006
[5-10+6 -1-0+0 2-5+0 1 -1 -3
=19-10+0 -2-5+6 5-15+0|=|-1 -1 -10
| 0-5+0 —1+5+0 -2+0+6 -5 4 4
16. Find the matrix X so that X[l 2 3}={_? - 3}
4 5 6 2 4 6

Ans:
Given that X{

a
Now, let X :{
b

1 2 3 |7 -8 3
4 56| |2 46
The matrix given on the RHS of the equation is a 2 x 3matrix and the one given on the LHS of
c
d
B -7 -8 3
b+4d 2b+5d 3b+6d| | 2 4 6
Equating the corresponding elements of the two matrices, we have
b+4d=2, 2b+5d=4, 3b+6d=6
Now,a+4ec=-7 = a=—-T7—4¢
=-3c=6 =c=-2
La=—T-4-2)=-7T+8=1
SL3d=0=d=0
Lb=2-4(0)=2
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1 -2
Hence, the required matrix X 1s {2 ]

0
6 -2 2
17. Express the matrix | =2 3 —1| as the sum of a symmetric and a skew symmetric matrix.
2 -1 3
6 2 2
Ans:Let A=|-2 3 -—1|,then A=P+Q
2 -1 3

where, Pz%(A+A'} and Qz%(A—A')

6 -2 2 6 -2 2 12 4 4 6 -2 2
Now,PZ%{A+A')=% -2 3 -1|+-2 3 -1 25—4 6 2|=|-2 3 -l
2 -1 3 2 -1 3 4 -2 6 2 -1 3
6 -2 2 6 -2 2
LP'=-2 3 -1|=|-2 3 -1|=P
2 -1 3 2 -1 3
Thus P= %(A + A") 1s a symmetric matrix.
6 -2 2 6 -2 2 0 0 0 0 0 0
Now,QZ%{A—A')Z% -2 3 -1|-/-2 3 -1 :%{] 0 0|=/0 0 O
2 -1 3 2 -1 3 0 0 0 0 0 0
0 0 0
SQ'=10 0 0]=-0
0 0 0
Thus Q= %(A —A") is a skew symmetric matrix.
Representing 4 as the sum of P and Q,
6 -2 2 0 00 6 -2 2
P+QO=|-2 3 -1|+|0 0 O|=[-2 3 -1|=4
2 -1 3 0 0 0 2 =1L 3
SECTION-D
Questions 18 carry 5 marks.
1 2 -3
18.1fA=|3 2 -2/, thenfind A" and use it to solve the following system of the equations :
2 -1 1
X+2y-32=6,3x+2y-2z=3,2x-y+z=2
Ans:
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Al=[3 2 2| =12-2)-23+4)-3(-3-4)=-14+21=7#0
2¢ —1: A
A1 exists

NO‘V’AII fo 0)‘412 — —7, A13 —_— —7, A:l = 1,A22 - 7)
Ap=5453=2,A5=-7435=-4

0 i 2 0 1 2
adjiA=|-7 7 =7 :A‘I:l%lade=% 7 7 7
F 5 4 7 5 —4

The given system of equationsis x+2y-3z=6
3x+2y-2z=3

2X-y+z=2
The system of equations can be written as AX = B
1 2 3 X 6
whereA=|3 2 -2|;X=|y|,B=|3
2 -1 1 z 2

A~! exists, so system of equations has a unique
solution given by X = A™'B

X ; 0 1 21||6 : 7 1
=—|-7 7 -7113|=—|-35|=|-5

=5 |F - -
z -7 5 —4||2 -35 -5

= x=1,y=-5,z=-5

OR
The sum of three numbers is 6. If we multiply third number by 3 and add second number to it,
we get 11. By adding first and third numbers, we get double of the second number. Represent it
algebraically and find the numbers using matrix method.
Ans: Let the first , second and third number be x, vy, z respectively.
Then, according to the given condition, we have
X+y+z=6
y+3z=11
x+z=2yorx—2y+z=0
This system of equations can be written as AX = B, where

11 1 x 6
A=10 1 3. X=|y|& B=|11

1 -2 1 z 0
A=11+6)-0+13-1)=9
=|Al#0

. The system of equation is consistent and has a unique solution.
Now, we find adj(A)

A,=7,4,=3,4,=-1,
4,=-3,4,=0,4,=3,
Ay =2,4;,,=-3,4;, =1
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7 -3 2
Hence, adj(4)=| 3 0 -3
-1 3 1

7 =3 2
Thus, A‘lziaag,f(A) LA R
| A 9
-1 3 1
Since, AX=B
~X=A"1B
7 -3 2|6 x 9 1
:>X:%3 0 =311 :::y:%]S:Z
-1 3 110 z 27 3
=2x=1,y=2,z=3
ECTION — E B ion

Questions 19 to 20 carry 4 marks each.

19. On her birth day, Seema decided to donate some money to children of an orphanage home. If
there were 8 children less, everyone would have got ¥ 10 more. However, if there were 16
children more, everyone would have got ¥ 10 less. Let the number of children be x and the
amount distributed by Seema for one child be y (in ).

at et k -
& s - -

Based on the information given above, answer the following questions:
(a) Represent the equations in terms x and y. (1)
(b) Write matrix equations to represent the information given above. (1)
(¢) Find the number of children who were given some money by Seema. (1)
(d) How much amount is given to each child by Seema? (1)
Ans: (a) Here, number of children is x and amount distributed to one child is y (in ).
. Total money distributed = xy
According to the question, (x — 8)(y + 10) = xy
=xy-8+ 10x-80=xy
= 10x — 8y =80
=5x—4y=40 ....(1)
and (x + 16)(y — 10) =xy
=xy+ 16y — 10x — 160 = xy
= —10x + 16y = 160
= 5x - 8y=-280 eeeee (1)

el 1 M) )
(b) We can write these equations in matrix form as =

5 8y —80

(c) Multiplying (1) 2 then subtracting with (11), we get 5x = 160 = x =32
(d) Subtracting (1) and (1), we get4y =120 =y =330
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20. Three schools A, B and C decided to organize a fair for collecting money for helping the flood
victims. They sold handmade fans, mats and plates from recycled material at a cost of 2
25, 2 100 and % 50 each respectively. The numbers of articles sold are given as

School /Article A B &
Handmade fans 40 25 35
Mats 50 40 50
Plates 30 40

Based on the information given above, answer the following questions:
(a) What is the total money (in Rupees) collected by the school A?

(b) What is the total amount of money (in ) collected by schools B and C?

(c) What is the total amount of money collected by all three schools A, B and C?

(d) If the number of handmade fans and plates are interchanged for all the schools, then what is
the total money collected by all schools?

Ans: Let x, y, z be the revenue collected by A, B and C.

The above problem can be represented in the form of matrix as

40 50 201[257 [x] [1000+5000+1000] [x] [70007 [x
25 40 301(/100 |=|y|=| 625+4000+1500 |=|y|=|6125|=|y
35 50 40|50 | |z| |875+5000+2000 | [z| |7825| |z

(a) Money collected by A =2 x =23 7,000

(b) Money collected by Band C =2y + z=3 6125 + 7825 =% 14000

(c) Total amount collected by A, B and C =% 7,000 + 14000 = 2 21000

(d) If the number of hand made fans and plates are inter changed for all the schools. then, Total
hand fans made = 90

Total mats made = 140

Total plates made = 100

~» Total money collected by all schools

=90 x 25+ 140 x T 100 + 100 x T 50

=3 2500 + % 14000 + 2 5000 = 2 21,500
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