NCERT Solutions for Class-XII Maths

Chapter-3.2

1. LetA=B ﬂ,B{_lz ﬂ,c:[_j ﬂ

Find each of the following

()4 + B (i) A - B
(iii) 34 - C (iv) AB
(v) BA

) 2 4] [1 3] [2+1 4+3] [3 7
w om0 ST
3 20 =2 5| [3-2 2+5| |1 7
(ii)A+B[2 4}_{1 3}{ 2-1 4—3}{1 1}
3 20 |-2 5] [|3-(=2) 2-5] |5 -3
(iii) 3A—C=3[2 4}{_2 5}
3 2 3 4
[3x2 3x4] [2 5
| 3x3 3x2}_[3 4}
6 12] [—2 5
"o 6}_{3 4}
R e
19-3 6—4}

(8 7
|6 2}
(1iv) Matrix A has 2 columns. This number is equal to the number of rows in matrix B.
Therefore, AB is defined as:

| U324 @430 13)+32)
=2 513 2] |2(2)+5(3) —2(4)+5(2)

B 2+9 4+6 11 10
{—4+15 —8+10}=Ll 2}

(v) Matrix B has 2 columns. This number is equal to the number of rows in matrix A.
Therefore, BA is defined as:

BA:[I 3}{2 4}{ 1(2)+3(3) 1(4)+3(2)}

-2 5(3 2| |-22)+5(3) -2(4)+5(2)
[ 2+9  4+67 [11 10
| —4+15 -8+10| [11 2

2.  Compute the following:

~ | a b a b
1) { }+
-b a b a a +c a2 + bz _Zac —2ab

@ +b b+ 2ab  2bc
(11) , +



(111

(i)

(a+b)

_(a—c)2

F—l 4 —6| [12
) 16 |+

: J L !

8
3

at+a b+b

-b+b a+a

2a 2b

0 2a

a?+b* b+ {
+

at+ct A +b?

_a2+b2+2ab b* +c* +2bc

_a2 +c*=2ac @ +b°

(b+cf}
(a=b)

-1 4 6] |12

(i) | 8 5 16|+|8

. cos’x  sin’x sin*x  cos’x
(iv) +

COSZX

{
{

2 8 3

[—1+12 4+7 —-6+6
8+8 5+0 16+5

_2+3 8+2 5+4

11 11
16 5 21
5 10 9

sin*x  cos’x

cos’x +sin*x  cos*x+ sin’x

:

sin’x +cos’x  cos*x+ sin’x

11
1 1

7
0
2

B~ O O\

2ab

—2ac

—2ab

7
0
2

6
5
4

|

:

sin“x

|

(v){_z

cos“x sin“x

Sm x COS X

A0

sinx cos’x

:

COS2 X

sin” x



Compute the indicated products

oL o 7

1
(i) |2|[2 3 4]
3

[T =271 2 3
(i) {2 3}[2 3 1}

2 3
(iv){3 4
4 5

1

2

1

a —b
@ [—b a}[b a}
{a b}{a —b}
b a|b a
_|: a(a)+b(b) a(-b)+b(a) }
—b(a)+a(b) —b(-b)+a(a)

B a*+b° —ab+ab a* +b?
—ab+ab b +d’ a +b2

3 32) 33) 34)

o1 =21 2 3
w2

[10-222) 12)-263) 13)-2(1)
20432 22)+3(3) 203)+3()

1-4 2-6 3-2] [-3 —4 1
[+6 4+9 6+3_{8 13 9}
2
3
4

3 4][1 =3 5]
(iv) 4 5|10 2 4
5 613 0 5

1 12) 13) 147 [2 3
() [2][2 3 4]=]22) 203) 2@ |=|4 6
6 9

4
8

12

|



= 3()+4(0)+53) 3(=3)+4(2)+5(0) 3(5)+4(4)+5(5)
|4(1)+5(0)+6(3) 4(=3)+5(2)+6(0) 4(5)+5(4)+6(5)

[240+12 —6+6+0 10+12+20] {14 0 42]

2 +3(0)+43) 2(3)+3(2)+40) 2(5)+3(4)+ 4(5)]

=[3+0+15 -9+8+0 15+16+25 18 -1 56
_4+O+18 -12+10+0 20+20+30 22 =2 170

21 1 0 1
V)| 3 2 Ll 5 J
-1 1
T2+ 1(=1)  200)+1(2)  2(1)+1(1)

= 3)+2(-1)  3(0)+2(2) 3(1)+2()
I+ —10)+12) —1(1)+1(1)

[2-1 0+2 2+1] [1 2 3
=13-2 0+4 3+2|=[1 4 5

-1-1 0+2 -1+1 -2 20

2 3
= =
(vi) [_1 . 2}1 0
3 1

32)-11)+33)  3(=3)-1(0)+3(1)
—1(2)+0(1)+2(3)  —1(=3)+0(0) +2(1)

6-1+9 —9-0+3] [14 -6
2+0+6 3+0+2 | |4 5

1 2 3 3 -1 2 4 1 2
If, A={5 0 2 |,B=|4 2 S5|,andC=|0 3 2
I -1 1 2 0 3 1 -2 3

that A + (B — C) = (A + B) — C compute

1 2 3] [3 -1 2
Now,A+B =|5 0 2 |+|4 2 5
1 -1 1| ]2 = 3

1+3 2-1 -3+2
=/5+4 042 245

then (A + B) and (B — C). Also, verify

1+2 -1+40 1+3



2-2

-1-1

1

S on O

o —

ror o

T =

L ]
T

}ma«yo

on + 4+

_21?_”21

2O4|_.\I/\|/
TTY

— 1 — +

T+ + 7

Il oA O ﬂ«_JSI

~

C —_

[ ‘|_.4104|_A.|.

m — + +

~ + n —

+ — S O A
L 1

< I I

5]

1

4 1 -1] [4
9 2 7|-l0 3
3 -1 4| |1 =2 3

{

(A+B)-C

-1

(A+B)-C

Therefore, A + (B —C)



2 s 23
3 5 5
5. If4= 124 and B= 1214 then compute 3A — 5B.
3 3 3 5 5 5
7,2 762
13 3] |5 5 5]
2 03 123
3 3 5 5
5. 34-sp-=3|L 2 4|51 24
3 3 3 5 5 5
T, 20 |16 2
| 3 3] |5 5 5]
2 3 5] [2 3 5] ([0 0 0]
=1 2 4|-|1 2 4|(=(0 0 O
7 6 2 _7 6 2 0 0 0_
6.  Simplify cosO Co_se sin® +sin 0O sin® _?Ose
| —sin® cos0O cosO® sinO

6. Cose{cose sin@}rsine{sine —cos@}

—sin® cos6 cosO® sin0

- cos’0 cosOsin O:I _{ sin*0 —sinOcos 9}

| —sinB®cosO cos*0 sinBcos O sin*0
cos*0 + sin0 cosOsin® —sinBcosO
| —sinBcos 0 +sinBcosO cos*0 + sin’0

Lo

7. FindXand,if

(1) x+y:B 2} and X—Y:B ﬂ

(ii) 2X+3Y{2 3}AND 3X+2Y:{2 _2}
4 0 -1 5
. 7 0
7. (1) x+y:{2 5} (D
[30 )
xX—y= 0 3 ..(2)

Adding equations (1) and (2), we get:

7 0] [3 0] [7+3 0+0] [10 0
2X = + S -
{2 5} {0 3} [2+0 5+3} [2 8}



1) 2X +3Y = 23 3
=14 o ..(3)

sxsor=| 2 2 4
+ =l s ..(4)

Multiplying equation (3) with (2), we get:

202X +31)=2|2 >
(2X+31)= 4 0

5 o
=4X+6Y = ....(5)
8 0

Multiplying equation (4) with (3), we get:
2 2

33X +2Y) = 3{ }
= 4

6 -6
—9X +6Y = ..(6)
-3 15

From (5) and (6), we have:
s ol
(4X +6Y)—(9X +6Y) = -

8 0] |3 15
4-6 6-(-6)] [2 12
=5X = =
8—(-3) 0-15 11 -15
212
-2 12 5 5
Xzé[ll 15}: 511 5
- -—— 3
5

2
Now, 2X+3Y:{4

2 12

5 5 2 3
=2 5 5 +3Y =

e 4 0



4 24 ]
5 5 2 3
= 5 5 +3Y:{
22 4 0
—— 6 .
5
4 24 ]
2 3 5 5
:3Y{ 0} 522 i
-= 6
5 J
N O B I 4
== 252 |- 452 5
4+== 0-6 — -6
5 5
6 36)[2 13
3 452 |- 154 5
= 6| |— =2
5 5

8. FindX,ifY:[S 2}and2X+Y=[1 0}
! -3 2

9, Findxandy,ifz[l 3}+[y 0}{5 6}
0 x 1 2 1 8
o D
0 x 1 2 1 8
o 22
= + =
0 2x 1 2 1 8



2+y 6 56
f— =
1 2x+2 1 8
Comparing the corresponding elements of these two matrices, we have:
2+y=5
=>y=3
2x+2=8

=x=3
Sx=3andy=3

Solve the equation for x, y, z and t if

X z 1 -1 3 5
2 +3 =3
S N S
x z| [1 -1 35
2 +3 =3
M N P

2x 2z| [3 3] [9 15
= + =

2y 2t| |0 6 12 18

2x+3 2z-3 9 15
= =

2y  2t+6 12 18
On comparing the elements of these two matrices, we get,
2x+3=9

= 2Xx=6

= x=3
2y =12

2 y=6
2z-3=15

= 2z=18

= z=9
2t +6 =18

= 2t=12

2 t=6
Therefore, x =3,y =6,z=9 and t = 6.
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12.

12.

13.

2x—y 10
- =
3x+y 5
Comparing the corresponding elements of these two matrices, we get:

2x—y=10and3x+y=5
Adding these two equations, we have:

Sx=15

=>x=3
Now,3x+y=35
=>y=5—-3x
=>y=5-9=—+4
S x=3andy=—4

Given{x 7}:{)6 6}+{ 4 x;y}ﬁndthevaluesofx,y,zandw.

z w -1 2w Z+w

£ oM
z w -1 2w Z+w 3
3x 3y| | x+4 6+x+y
:>|:3Z 3w}_[—1+z+w 2w+3}
On comparing the corresponding elements of these two matrices, we get,
SR T
= 2x+4
= x=2
Jy=6+tx+ty
> 2y=6+x=6+2=38
= y=4
3w=2w+3
2 w=3
3z=-1+z+w
= 2z=-1tw=-14+3=2
= z=1
Therefore,x =2,y=4,z=1 and w = 3.

cosx -sinx 0
If F(x)=|sinx cosx 0| show that
0 0 1

F) F() =F (x+y)



13.

14.

14.

fcosx —sinx O]

[cosy —siny O]

F(x)=|sinx cosx 0}, F(y)=|siny cosy 0

0 0 1

0 0 1

cos(x+y) —sin(x+y) 0

F(x+y)=|sin(x_y) cos(x—

0 0

cosx —sinx
F(x)F+(y)=|sinx cosx

0 0
[cosxcos y—sinxsiny+0

=|sinxcosy+cosxsiny+0
0

[cos(x+y) —sin(x+y) 0
=|sin(x+y) cos(x+y) O
0 0 1
=F(x+y)

. F(x) Fy)=F(x +y)

Show that

ep Tolaal
12 3)-1 10

([0 1 00 -1 1|
11 0]|2 3 4

o,

15(2)-1(3) 5(-1)-1(4 )}

16(2)+7(3) 6(1) 7(4)

[10-3  5-
[12+21 6+28

[7
33 34

E 1[5 ‘1

{ 1)+1(7)}
3(-1)+4(7)

Llso: 264 —_32: 278}

3
3
0
0

N

y) 0
1

O|[cosy —siny 0
O|[siny cosy O
1| 0 0 1
—cosxsiny—sinxcosy+0 0

—sinxsin y+cosxcosy+0 0

0 0
-1
|

-1 1 o]t 2 3

0 -1 1|0 10

2 3 4|1 10



ojl1 2 3
1 1(/0 1 0
4111 1 0

16 5]
39 25
Therefore, SR SR | R
6 713 4 3 446 7
1 2 3|-1 1 0
Therefore, |0 1 0|0 -1 1|0 -
1 1 02 3 4 2 3
2 0 1
2 1 3

|

find 4% — 54 + 61

|

15. We have A2

15. If 4

1 -1 0

AxA

AZAA{



16.

16.

T 2(2)+02) +1(I) 2000+ 0(D) +1(-D

= 22)+12)+3(0)  2(0)+1(1)+3(-1)

[440+1 0+0-1 2+40+0
=4+2+3 3+1-3 2+43+0
12-240 0-1+0 1-3+0

5 -1 2
=9 -2 5

0 -1 -2
A —54+61

-1 2 2 0
-2 5 |=-5|2 1

L S (R A )
-5 -1 3] [6 0 0
=-1 -7, -10{+|0 6 0
-5 4 2 0 0 6
[-5+6 -1+0 -3+0
=-1+0 -7+6 -10+0
|-5+0 440 -2+6

-10 -1-0 2-5 {

L E———

E
EE5 B
0
E
=9 2 5 |-|10 5 15]+
0
[ 6
9 0
| 0

200+ 0(3)+1(0) |
2(1) +1(3) + 3(0)

L12)+(=DR)+01)  1(0)+ (=DM +0(=1) 1D+ (=1D(3)+0(0)

If A={0 2 1|,provethat 4> —64>+74+27=0

1 -1 -3
=[-1 -1 -10
-5 4 4
1 0 2
2 0 3
1 0 2][1 0
A2=AA =0 2 1]|0 2
2 0 3|2 0

1+0+4 0+0+0 2+0+6
=0+0+2 0+4+0 0+2+3
2+0+6 0+0+0 4+0+9

2
1
3



17.

17.

I
o N W
~ 9

>~ o P o
W
—

>

2A

811 0 2
510 2 1
8 0 13][2 0 3

[540+16 0+0+0 10+0+24
={24+0+10 0+8+0 4+4+15
_8+0+26 0+0+0 16+0+39

(21 0 34
=12 8 23
34 0 55

l\)U}g

34 0 55 8 0 13

[21 0 34] [30 0 48] [7 © 2 0
=12 8 23|-(12 24 30(+(0 14 7 |+/0 2
134 0 55| |48 0 78] |4 O 21] |0 O

[ 21+7+2 _0+040 34+14+0 30 0 48
= 1240+0 8+14+2 23+7+0 (—|12 24 30
134+14+0 0+0+0 55+21+2 48 0 78
30 0 48] [30 0 48

=112 24 30|-|12 24 30

148 0 78] [48 0 78

0 0 0
=0 0 0
1000
Therefore, A3 —6A%2+7A+21=0

Il
(e

If AF _2}md 1:{1 O},ﬁndksothat A2 = kA 21
4 -2 0 1

a3 23 2

s 2la 2
[33)+2@ 3(-+2-2)] [1 -2
A0 +(-2)@) 42+ (-2)(-2)] |4 -4

Now 42 =k4 21

=L 2 3 )

21 0 34 50 8
Now, A>—6A>+T7A+21 =[12 8 23|-6/2 4 5[+7/0 2
0
0
2

1 0
11+2{0 1
2 03 0 0

0
0
1



18.

18.

m -2 3k 2k 20
= — —

L4 —4J {4k —2kJ {O 2J

{1 —2} {3k-—2 2k }
- =

4 -4 4k —2k-2

Comparing the corresponding elements, we have:
3k—-2=1
=3k=3

=k=1
Thus, the value of kis 1.

0 —tanZ
If 4= and I is the identity matrix of order
tan < 0
2
cosa. —sina
1+A:U—A{. }
sina.  cosa

Weknowthatl:{1 O}
0 1

1 o 0 —tan—
Now,LHS=I+A:[ }L
0 o
tan — 0
)
0 —tang
_ 2
tang 0
2

AndonRHS=(I—A){

coso —sina}

Sina.  coso

0 —tans
||r o an 2 ||| cosa  —sina
1o 1 a Sino.  coso

tan — 0
2

a
1 tan — .
B 2 {cosa —szna}

o sino.  coso.

—tan— 1
2

. a . [0}
coso, + sino tan 5 —Sino + coso tan 5

o . . o
—Ccosa tanE +sino. Sino tanE + cosa

2,

show

that



19.

19.

1—2sz'1122+2singcosgtang —2singcosg+ 200522_1 lang
2 2 2 2 2 2 2 2

— ZCoszg—l tang+2singcos2 2sin2cosgtan2+l—2sinzg
2 2 2 2 2 2 2

1—2sin? el + 2sin’ el —2singcos2 + lsingcosg - tang
_ 2 2 2 2 2 2 2
—2singcosg—i—tang-i-2singcosg 2sin’ g—|-1—2Sin2 d
L 2 2 2 2 2
0 —tanE
_ 2
tang 0
L 2
=LHS

Hence Proved.

A trust fund has Rs 30,000 that must be invested in two different types of bonds. The first bond
pays 5% interest per year, and the second bond pays 7% interest per year. Using matrix
multiplication, determine how to divide Rs 30,000 among the two types of bonds. If the trust
fund must obtain an annual total interest of:
(a) Rs 1,800 (b) Rs 2,000
(a) Let Rs x be invested in the first bond. Then, the sum of money invested in the second bond
will be Rs (30000 — x).
It is given that the first bond pays 5% interest per year and the second bond pays 7% interest per

year.
Therefore, in order to obtain an annual total interest of Rs 1800, we have:

5

[+ Goooo—x| 1% =1800[s.1. for 1 year = Pincipal Rate}

100
Sx_7(30000 - x)
100 100
= 5x+ 210000 — 7x = 180000
= 210000 — 2x = 180000
= 2x =210000 — 180000
=2x =30000
= x = 15000
Thus, in order to obtain an annual total interest of Rs 1800, the trust fund should invest Rs 15000
in the first bond and the remaining Rs 15000 in the second bond.
(b) Let Rs x be invested in the first bond. Then, the sum of money invested in the second bond
will be Rs (30000 — x).
Therefore, in order to obtain an annual total interest of Rs 2000, we have:

=1800



20.

20.

21.

21.

5
[x  (30000—x)] 1(7’0 — 2000
100

Sx 7(30000 - x)

100 100
= 5x+ 2100000 — 7x = 200000
= 2100000 — 2x = 200000
= 2x =2100000 — 200000
=2x = 10000
= x = 50000
Thus, in order to obtain an annual total interest of Rs 2000, the trust fund should invest Rs 5000

in the first bond and the remaining Rs 25000 in the second bond.

=2000

The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10
dozen economics books. Their selling prices are Rs 80, Rs 60 and Rs 40 each respectively. Find
the total amount the bookshop will receive from selling all the books using matrix algebra.
It is given that the bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics
books, 10 dozen economics books.
Their selling prices are Rs 80, Rs 60 and Rs 40 each respectively.
The total amount of money that will be received from the sale of all these books can be
represented in the form of a matrix as:

80
12[10° 8 10]f 60

40

=12[10 x 80 + 8 x 60 + 10 x 40]

= 12(800 + 480 + 400)

=12(1680)

=20160

Therefore, the bookshop will receive Rs 20160 from the sale of all these books.

Assume X, Y, Z, W and P are matrices of order 2 x n, 3 X k, 2 x p, n X 3, and p X k respectively.
The restriction on n, k and p so that PY + WY will be defined are:

A k=3,p=n

B. k is arbitrary, p =2

C.pis arbitrary, k=3

D.k=2,p=3

Matrices P and Y are of the orders p x k and 3 x k respectively.

Therefore, matrix PY will be defined if £ = 3. Consequently, PY will be of the order p X k.
Matrices W and Y are of the orders n % 3 and 3 x k respectively.

Since the number of columns in W is equal to the number of rows in Y, matrix WY is well-defined
and is of the order n X k.



22.

22.

Matrices PY and WY can be added only when their orders are the same.
However, PY is of the order p x k and WY is of the order n % k. Therefore, we must have p = n.
Thus, k£ = 3 and p = n are the restrictions on n, k, and p so that will be defined.

Assume X, Y, Z, W and P are matrices of order 2 x n, 3 X k, 2 X p, n X 3, and p x k respectively.
If n = p, then the order of the matrix 7.X — 57 is
A.px2
B.2xn
C.nx3
D.pxn
The correct option is (B).
Explanation: Matrix X is of the order 2 x n.
Therefore, matrix 7X is also of the same order.
Matrix Z is of order 2 x p
= 2Xn
= matrix 5Z is also of the same order.
Now, both the matrices 7X and 5Z are of the order 2 x n.
Thus, matrix 7X — 5Z is well- defined and is of the order 2 X n.



2 5 19 -7
In the matrix 4=| 35 -2 5/2 12|, write:

B 1 5 17

(1) The order of the matrix
(i1) The number of elements,
(ii1) Write the elements a13, a21, a33, a4, ax

(1) In the given matrix, the number of rows is 3 and the number of columns is 4.
Therefore, the order of the matrix is 3 x 4.,
(i1) Since the order of the matrix is 3 x 4, there are 3 x 4 = 12 elements in it.

(iii) a3 = 19, al = 35, a3z = —5, a4 = 12, a3 = %

If a matrix has 24 elements, what are the possible order it can have? What, if it has 13
elements?
It is known that if a matrix is of the order m X n, then it has mn elements.
Therefore, to find all the possible orders of a matrix having 24 elements, we had to find
all the ordered pairs of natural numbers whose product is 24.
The ordered pairs are: (1, 24), (24, 1), (2, 12), (12, 2), (3, 8), (8, 3), (4, 6), and (6, 4).
Therefore, the possible orders of a matrix having 24 elements are;
1 x24,24x1,2x12,12x2,3x8,8x%x3,4x6,6x4

(1, 13) and (13, 1) are the ordered pairs of natural numbers whose product is 13.
Therefore, the possible orders of a matrix having 13 elements are 1 % 13 and 13 x 1.

If a matrix has 18 elements, what are the possible orders it can have? What, if it has 5
elements?

We know that if a matrix is of the order m X n, it has mn elements. Thus, to find all the
possible orders of a matrix having 18 elements, we have to find all the ordered pairs of
natural numbers whose product is 18. The ordered pairs are: (1, 18), (18, 1), (2, 9), (9, 2),
(3, 6,), and (6, 3)

Hence, the possible orders of a matrix having 18 elements are:

1 x18,18x1,2x9,9x2,3x6,and 6 x3

(1, 5) and (5, 1) are the ordered pairs of natural numbers whose product is 5.

Hence, the possible orders of a matrix having 5 elements are 1 x 5and 5 x 1.

Construct a 2 x 2 matrix, A = [a;], whose elements are given by:
. N2 .
@ o = )a =L
i 2 A
19



_(i+2))°

(iii) a, 5
. . . . a
(i) In general, a 2 x 2 matrix is given by A= | "
aZl
. \2
+y) ..
ajj = ( > ) g, ] =12
Therefore,
2
1+1
an = ( ) = i =2
2 2
(1+2)* 9
an = ==
2 2
(2+1)" 9
a = ==
2 2
2
2+2
an = ( ) = 16 =8
2 2
) 2
Therefore, the required matrix is A = 9 2
— 8
2
.o . . . a
(ii) In general, a 2 x 2 matrix is given by A = |
aZl
i,
aj= —,i,j=12
J
Therefore,
ai = ! =1
1
1
an = -
2
a1 = 2 =2
1
ap = 2 =1
2

Therefore, the required matrix is A =
2

—_ N =

12

4

22

12

3

22

20



a a
(iii In general, a 2 X 2 matrix is given by A = { H ‘2}

a a
21 22
(i+2j)2 o
aj = T,z,] =12
Therefore,
(1+2)° 9
an = =—
2 2
(1+4)° 25
ap = =—
2 2
2+2)
a = ( ) =E=8
2 2
2+4)
2 2
9 25
Therefore, the required matrix isA=|2 2
8 18

Construct a 3 x 4 matrix, whose elements are given by

Vo
i 2 v

. 1 F
(1) aij—5|—31+]|

In general a 3 X 4 matrix is given by 4 = a, a, a,  a,

a a a a
31 32 33 34

a =l|—3><1+1|=1

11 2

a =l|—3><1+2|=l

2 9 2
1

a =—|-3x1+3=0

137 9

a =l|—3><1+4|=l
14 2 2

21



a 21L6XZ+H:§
22 2

a =1L8x2+2h2

22 2

a =l|——3><2+3|=g

3 9 2
1

a =—|-3x2+4]=1

24 9

0 =113x3+11-4
31 2

4 =L|-3x3+2=L
32 2 2
o =L13x34313
39
a =Li3x34ap2
34 2 2
p L
2
Therefore, the required matrix is 4= % 2
.Y
L 2
(i) a_=2i—j
i

a
11

— | W

[— N | —

N | i

a
12

Ingenerala3X4matrixisgivenbyA=a21 a,

a
31

a =2x1-1=1

1

a =2x1-2=0

12

a =2x1-3=-1

13

a =2x1-4=-2

14

a =2x2-1=3
21
a =2x2-2=3
2
a =2x2-3=1
23

a =2x2-4=0
24

a
32

a
223

a
33

a
14

a
24

a
34

22



a =2x3-1=5
31
a =2x3-2=4
32
a =2x3-3=3
33
a =2x3-4=2
34

1 0 -1 2
Therefore, the required matrixis 4={3 2 1 0
54 3 2

Find the value of x, y, and z from the following equation:

ol I

o [x+y 2] |6 2
(u)[5+z .@J_{S 8}

X+y+z 9
(i) | x+z |=|5
y+z 7

~ |4 3 y z
® =
x 5 1 5
Since, the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding element, we have:
x=1l,y=4andz=5

wfizr 21

Since, the given matrices are equal, their corresponding elements are also equal.
Comparing the corresponding element, we have:
xty=6,xy=85+z=5

Now,5+z=35

=7z=0

We know that (x —y)? = (x +y)> — 4xy
=>(x-y)*=36-32=4

=x-y=%2

Now, whenx—-y=2,x+y=6,weget,x=4andy =2
And, whenx —y=-2,x+y=6,weget, x=2andy =4
Therefore,x =4,y=2andz=0orx=2,y=4andz=0

23



X+y+z 9
(i) | x+z |=|5

y+z 7

Since, the given matrices are equal, their corresponding elements are also equal.

Comparing the corresponding element, we have:

x+ty+z=9

Xx+z=35

ytz=7

From above equations we get,
y+5=9

= y=4

Then, putting the value of y we get
44+z=17

= z=3

Therefore, x +z=15

= x=2

Therefore, x =2,y =4 and z = 3.

Find the value of a, b, ¢, and d from the equation:
a-b 2a+c n -1 5
2a-b 3c+d| |0 13

a-b 2a+c| |-1 5
2a—b 3c+d| [0 13
As the two matrices are equal, their corresponding elements are also equal.

Comparing the corresponding elements, we get:
a—-b=-1...... (1)

3c+d=13.....(4)

From (2), we have:

b=2a

Then, from (1), we have:
a—-2a=-1=>a=1=>b=2
Now, from (3), we have:
2x1+c=5=>c¢=3

From (4) we have:
3x3+d=13
=29+d=13=>d=4
~a=1,b=2,c=3andd=4.
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9

10.

10.

A= [a_] is a square matrix, if
y mxn

(A)ym<n B)ym>n

(C)ym=n (D) None of these

The correct option is (C).

Explanation: We know that if a given matrix is said to be square matrix if the number
of rows is equal to the number of columns.

Therefore, A = [aijj]m xn 1S @ square matrix, if m = n.

Which of the given values of x and y make the following pair of matrices equal

3x+7 5 110 y-2
y+1 2-3x| |8 4

(A) x= ?1, y=7  (B) Not possible to find

-2 -1 -2
C :7’ = — D :_’ = —_—
©) y X 2 D) x 3 y 3

The correct answer is B.
. 3x+7 5 0 y-2
It is given that * = 7
y+1 2-3x 8§ 4
Equating the corresponding elements, we get:

3x+7=0:>x=_?7 and 5=y-2=y=7

y+1=8=y=7 and 2—3x=4:>x=%2

We find that on comparing the corresponding elements of the two matrices, we get two
different values of x, which is not possible.

Hence, it is not possible to find the values of x and y for which the given matrices are
equal.

The number of all possible matrices of order 3 x 3 with each entry 0 or 1 is:
(A) 27 (B) 18
(C) 81 (D) 512

The correct option is (D).
Explanation: The given matrix of the order 3 x 3 has 9 elements with each entry 0 or 1.

25



e = _..,.1:\?,(5 A _..,.1:\?,(5 A _..,.u...\:.,fa o] _..,.u...\:.,fa o] _..,.u...\:.,fa o] _..,.u...\:.,fa o] _..,.u...\:.,fa o] _..,.1:\?,(5 A _..,.u...\:.,fa AV BP0 PN TN PN TN PN I NS N OmPA TN PN TN A PN TN PN TN PN PN PN PN PN TN PPN PN TN PN PN =

e e | R | R T R T R T R e e e e T e T | e Rty

26

Now, each of the 9 elements can be filled in two possible ways.

Hence, the required number of possible matrices is 2° = 512.

S OO | W
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