Class 12 Chapter 3 - Matrices

Exercise 3.1

2 5 19 - 7}
1. In the matrix A = | 35 -2 5/2 12|,write
| 1 -5 17
RE
(i) The order of the matrix (ii) The number of elements
(iif) Write the elements a3, a,,, assz, Ay, a,3.

Sol. (i) There are 3 horizontal lines (rows) and 4 vertical lines
(columns) in the given matrix A.
Order of the matrix A is 3 x 4.
(i) The number of elements in this matrix A is 3 x 4 = 12.
(. The number of elements in a m x n matrix is m . n)
(iii) ai3 = Element in first row and third column = 19
a,, = Element in second row and first column = 35
a,, = Element in third row and third column = - 5
a4 = Element in second row and fourth column = 12

a,, = Element in second row and third column = 2

2. If a matrix has 24 elements, what are the possible orders it
can have? What, if it has 13 elements?

Sol. We know that a matrix having mn elements is of order m x n.
(i) Now 24 =1 x 24, 2 x 12, 3 x 8, 4 x 6 and hence
=24 x 1,12 x 2, 8 x 3, 6 x 4 also.
. There are 8 possible matrices having 24 elements of orders
1%x24,2x%x12,3%x8,4%x6,24%x1,12 %x 2, 8% 3,6 x 4.
(ii) Again (prime number) 13 = 1 x 13 and 13 x 1 only.
.. There are 2 possible matrices of order 1 x 13 (Row matrix)
and 13 x 1 (Column matrix)
3. If a matrix has 18 elements, what are the possible orders it
can have? What if has 5 elements?
Sol. We know that a matrix having mn elements is of order m x n.
(i) Now 18 =1 x 18, 2 x 9, 3 x 6 and hence 18 x 1, 9 x 2,
6 x 3 also.
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.. There are 6 possible matrices having 18 elements of
orders 1 x 18,2 x9,3x 6,18 x 1,9 x 2 and 6 x 3.
(if) Again (Prime number) 5 = 1 x 5 and 5 x 1 only.
. There are 2 possible matrices of order 1 x 5 and 5 x 1.
4. Construct a 2 x 2 matrix A = [a;] whose elements are given

by:
. 2 . . 2
@ a,= 0 (i) a;=" i) a;= {*20°
2 2
J
Sol. To construct a 2 x 2 matrix A = [a,]
- . i+ j)?
() Given: a; = %— (D
In (1),
Puti=1,j =1, a =(1+1)2=£=4=2
11 2 2 2
1+2)? 2
Puti =1, = 2, 012=( )=i=9
2 2 2
Puti =2,j=1; a =(2+1)2=9
21 2 2
Puti = 2,j = 2; a _ (2+2)° 4% 16 ¢
22 2 2 2
g gl =12 ]
Ay v =[ag] = dn e 9 2‘
L I
8
[PY
i
() Given: a; = 7 (D)
In (1),
1
Puti=1,j=1, an:l:l
. . 1
Puti=1,j=2, iz =,
. . 2
Puti=2,j = 1; a21:1:2
. . 2
Puti=2,j=2; a22:2:1
rau a, |—2 1]
1,

- [a CUE
Aaxa=1 @Acﬂdu
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1
(i) Given: a;= (F20 ()
In (D,
CUET
Academy

Call Now For Live Trainina 93100-87900



Class 12 Chapter 3 - Matrices

(1+2°* 3> 9
2

Puti=1,j=1; Sooan = = =
2 2
1+ 4)? 2 2
Putl’:l,j=2; 012=@=57=_5
2 2 2
. ) (2+2)* 16
Puti =2,j=1; R = =8
2 2
6> 36
Puti = 2,j=2; woa _(2+4)? =" =""=18
22 2 2 2

|—all 012—| |—9. 251

A2x2=[a,-,-]=|a a |=|2 2|-
|_21 22J 8 18
Ll U

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

(i]a,-j:2 | - 3i+j| (i) a; = 2i - j.

Sol. (i) To construct a 3 x 4 matrix say A.
1
Given: a; = ~ | — 3i + | ()
2
In (i),
Puti=1,j =1,
1
a,;, = |_3+1|= |_2|= (2)=1
2 2 2
Puti=1,j=2,
1 1 1 1
a,, = |_3+2|: |_1|: (1):
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i=2,j=3,
1 3
ayg = | -6+3 | = | -3 | =
2 2 2
I=2,j=4,
1 1 2
sy = | -6+4 | = | -2 | = =1
2 2 2
CUET
Academy
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i=3,j=1,
1 8
asg, = |_9+1|: |_8|: =4
2 2 2
I=3,j=2’
1 1 7z
as, = |_9+2|= |_7|=
2 2 2
1= 3")
311 3 6
dgq = |_9+3|= |_6|= =3
2 2 2
i=3j=4
1 1 5
g, = | —-9+4|="|-5]=
2 2 2
[1 1]
[ a a a1 |15 0,5l
11 12 13 14 | |
| | _I5 3
Az x4 = y; Ay, Ayy Gy = 2 1
|L || | o o |
A3 0y Oy 0oy ] { \
4 2 32

a,=2-1=1, a4,=2-2=0
a,=2-3=-1, a,=2-4=-2
ay =4 —-1=3, Ayp =4 —2=2
a3 =4 -3 =1, a4y =4—-4=0
a, =6 —1 =5, a;, =6 -2=4
a,, =6 —3 =3, a,, =6 -—4=2

a;; G Gyg a14—| [1 0 -1 —2]

Agx 4= |a21 dsy  Uog (124|=|3 2 1 0|,

| | |
lay a5 ay @l [5 4 3 2]
6. Find the values of x, y and z fro[m the following equations:
I X+Y
o3y (ii) 2] _l6 2]
= | | =
|X5| |1 5| 5+ z Xy |5 8|

L1 L L I
[x+y+z] [9]

. | _ | w
(iii) X+z = CUET
| " ) Academy
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| y+z | [7]
sol. (i) Given: [4 31 _T[y z
| || |
1
o o]
By definition of Equal matrices, equating corresponding
entries, we have 4 = y, 3 =2, x=1,5=5
L Xx=1,y=4,z=3.
(ii) Given: [x+y 21 _[6 2]

5+2 w] |5 8]

CUET
Academy
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Equating corresponding entries, we have

X+y=6 ..(1)
5+z=5 le, Z=5-5=0
and xy =8 ..

Let us solve (i) and (i) for x and y.

From (i),y = 6 — x

Putting this value of y in (ii), we have
x(6 —x) =8 or 6x-—x2=8

or -x2+6x—8 =0 or x2—6x+ 8=0
or x2—4x—-2x+8=0 or x(x—4)—2(x—4)=0
or x-4)x-2)=0

Either X—4 =00r x—2=0
ie, x=4 Or X = 2.
When x = 4,then y=6-x=6-4=2

X=4, y=2,zZ=0.
When x = 2,then y=6-x=6-2=4

X=2, y=4, z=0.

[xey+s] (o]

(iii) Given: X+z =5

| |
L y+2 ] L7

Equating corresponding entries, we have

X+y+z=9 (D
X+z =5 ...(i)
y+z=7 (i)

Eqn. (i) — eqn. (ii) givesy =9 — 5 = 4
Eqn. (i) — eqn. (iii) gives x = 9 — 7 = 2
Puttingx =2andy =4in (i),2 +4 +z=9

or 6+z=9
i z =3
Hence X=2,y=4,z=3.

7. Find the values of a, b, c and d from the equation
[a-b 2a+c] _[-1 5]

l2a-b 3c+d ! o 13l
L 7L

]
Sol. Equating corresponding entries of given equal matrices, we have

a—-b=-1 (D
2a —b =0 (i)
20 +c¢c =5 ...(iii)

and 3c+d =13 ...(iv)

Eqn. (i) — eqn. (i) gives —a = —10r a = 1

Puttinga =1in (), 1—-b=—-10or—b=-2o0rb=2

Putting a = 1 in (iii), = c=5-2=3
Putting ¢ = 3 in (iv), @g E&@mfm =13 -9=4
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8. A = [aj]m x n is a square matrix, if
(A) m<n (B)m>n (C)m=n (D) None of these.
Sol. (C) is the correct option.
("." By definition of square matrix m = n)
9. Which of the given values of x and y make the following
pair of matrices equal

[3x+7 5 1[0 y-2]
y+1 2—3X|' |8 4 |

L 1L ]
-1
(A) x = 3 V= 7 (B) Not possible to find
-4 -1 i
Qy=7x= D) x=""y= .
3 3 3
Sol. According to given, matrix [3x+7 5 | _ matrix [0 y-2]
l y+1 2- 3x| g 4 |
L J L ]
Equating corresponding entries, we have
3X+7=0 = x=-7 = x=—:z)’ (D)
5=y-2 = 5+2=y = y=7
y+1=38 = y=8-1=7
2
and 2 — 3x = 4 = —-3x=2 = x=—:_3 .. (i)
z

The two values of x = — © given by (i) and x = — = given by (if)
3 3

are not equal.
No values of x and y exist to make the two matrices equal.
. Option (B) is the correct answer.
10. 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.
Sol. We know that general matrix of order 3 x 3 is

o= gy

a22

L’:u 4o assJ

This matrix has 3 x 3 = 9 elements.
The number of choiﬁr is.2 (as 0 or 1 can be used)
Similarly, the numb ﬂﬂé di: WCh other element is 2.
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Hence, total possible arrangements (matrices)
2X2X...X2

= oti (By fundamental principle of counting)
mmes

= 29 = 512
. Option (D) is the correct answer.

CUET
Academy
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Exercise 3.2
2 4
1. LetA=r 1,13:r 1 31C_F—2 5]
| A '
L L ] L ]
Find each of the following:
i)A+B (i) A-B (iif) 3A - C

(iv) AB (v) BA.
sol. () A+B=[2 4] [ 1 3]_[2+1 4+3] _1[3 7|
5 2j+t_2 5J L3—2 2+5J L1 7J

(11) A—-B= |—2 4—| |— 1 3—| - |—2_1 4_3—|=|—1 1—|
L2 ol Ly, 25 5 -3
4] _ [3x2 3x4]

(i) 3A—C=3E 2] == ons axa|”

=|—6 12] -2 g [6+2 12-5] [8 7]

|9 6|_ﬂ 3 4E =l9_3 6_4|_|6 2|
L I

L 1o
24 I i1
@ oAb - 5 L J

Performing row by column multiplication,

[2+4G-2) 23)+4() ] [2-8 6+20] [-6 26]

3W+2(-2) 303)+2(5)] [ 3-4 9+10J [—1 19J|

[ 1 3][2 4]

@ Basla o] [3 o

Performing row by column multiplication,
1(2) +3(3) 1(4)+3(2) 1_[ 2+9 4+6 1 11 10]

Co)2+5(3) W52 —a+15 _8+10! ' 2l
1L L ]

Note. From solutions of part (iv) and (v), we can easily observe
that AB need not be equal to BA ie, matrix multiplication
need not be commutative.

2. Compute the following:
[ a bl [a b]
® b af*[b af
la2+b2 b2+czl [ 2ab 2bc]|

i L @CUET

Academy
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L
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|az + c2 a +b2|+ | _

2ac

1
(iid) 8
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|—cosZ X sin2 x—| ||—sin2 X Ccos? x—|
+ .
vy | 2 2 | cosz x sinZ x

sin x cos x| | ]
sol. () [ a b—|+ [a b] =|— a+a b+b—|| _ I—za 2b—||

|—b+b a+a 0 2a

-b a| |b a|

L L L L ]
(i) la2+b> b2+c| N [ 2ab ahc|

| 2 2 2 2| |—2ac —2ab|

lla +c a +b | L 1

a2+ b2 +2ab  b2+c2+2bcl  [(@a+b)2 (b+ o2l
T| @+ ¢ - 2ac a2+b2—2abﬂ=[(a—c)2 (a-b)2|
[-1 4 -6] [12 7 6]

(iii)|8 5 16/ +|8 Y 5|
L2 s ol s A

|-1+12 447 —6+6—|| 11 11 o
=| 8+8 5+0 16+5|=|16 5 21
| 2+3 8+2 5+4] |5 10 9
lcos2x sin2 x| [sinz x cos? x|

(@iv)

+
|sinzx  cos? x| LCOS2 X sin? x|

rcos2 X +sin2 x  sin2 x + cos? x-| [1 1]

2 2 2 2

||sin x+cos x cos x+sin x| L[ |

3. Compute the indicated products:

[ a b] [a -b] [1]

O b allp of ®lzEzsa
3]

2 3
CUET | |

L ?
1 -2]
(iii) {2 L ﬁAcad&ny 31 v
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{2 3 4} 1t -
3 4 5 3 5l

4 5 6] 0 2 |
4

3 o

5
] -
T2 0r1 01 3 o-1alt %
| | _ -1 0 2
L—l 1J -1 2 1] L J|3 |

1]
Sol. ) [ a bl [a -b] is defined because the pre-matrix has

-0 a b af

2 columns which is equal to the number of rows of thepost-

matrix.
Performing row by column multiplication,
1 a(a) + b(b) a(- b) + b(a) 1 a2 + b2 0 I
(-ba+ab) (HE-bH+a@; y o b +ay

iy

Call Now For Live Trainina 93100-87900




Class 12 Chapter 3 - Matrices

1
(ii) {2 [2 3 4],., is defined because the pre-matrix has
3 3x1

one column which is equal to the number of rows of the
post-matrix.
Performing row by column multiplication,

|F1(2) 1(3)  1(4) 2 3 4
= [2(2) 2(3) 2(4)| = r 6 8 J
3x3

32 33) 334) 6 9 12
-2 [1 2 3]
(i 5 ) [2 5 1J|
% |F1(1) +(-2)2 1(2)+(-2)3 1(3)+(- 2)1}
C12M+3(2)  22)+33)  203)+3(1)
(Row by column multiplication)
_f1-4 2-6 3-21_ [-3 -4 1]
|2+6 4+9 6+3| 8 13 9|
L 1L ]
[2 3 4 T| |F 1 -3 5 T|
(iv) \ 3 4 5 [ o 2 4
14 5 6llls o 5l
Performing row by column multiplication
{ 2(1)+3(0)+4(3) 2(-3)+3(2)+4(0) 2(5)+3(4) +4(5) ]
= | 3W+4(0)+53) 3(-3)+4(2)+500) 3(5)+4(4)+5(5) |
| 4 +5(0)+6(3)  4(-3)+5(2)+6(0)  4(5)+5(4)+6() ||
[2+0+12 -6+6+0 10+12+20 ] [ 14 0 42
=||3+0+15 -9+8+0 15+16+25 ‘|=||18 -1 56 ||
||_4+0+18 -12+10+0 20+20+30 U \L22 -2 70|J
[ 2 1. 1 o 1]
W) | 3 2 | | | is defined because the pre-matrix
L—l L J -1 2 1]

has 2 columns which is equal to the number of rows of the
post-matrix.
Performing row by column multiplication,

FEer )

Academy
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L(— 1)1+1(-1) (-10+1(2) (—1)1+ 1(1)J

[ 2-1 o+2 2+1] [ 1 2 3]
=' 3-2 0+4 3+2 = 1 4 5.

|-1-1 o+2 -1+1] -2 2 of

CUET
Academy
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f3 -1 312 31 [ 6109 9043

; |
i) L—1 0 2J|| 0

|
| T

L—2+o+6 3+o+2J

(Row by column multiplication)
l14 6]
7
{1 2 -3] [3 -1 2] {4 1 2
5 0 2|,B= 4 2 5|andC= 0 3 2y,
‘Ll -1 1~J {2 0 3J \Ll -2 BM
then compute (A + B) and (B - C). Also, verify that
A+(B-C)=(A+B)-C
[1 2 -3] [3 -1 2] [1+3 2-1 -3+2]
Sol. A +B="5 0 2|+|4 2 5|=|5+4 0+2 2+5|
1 -1 1] [2 o 3] [1+2 -1+0 1+3]
1

4, IfA =

= A+ B = |9 2 7 (D

s o

3 -1 2] [4 1 2]

Again B-C= 4 2 5 -0 3 2

[3-4 -1-1 2-2]
=|4—0 2-3 5—2|
2-1 0+2 3—3J
-1 -2 0
= B-C= {4 -1 3] .. (i)
| |
Ll 2 oJ
Putting the value of (B — C) from (ii) in L.H.S.
=A+B-0
[t 2 -3 [-1 -2 o]

:|5 0 2|+|4 -1 3
CUET
T, - o
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[1-1 2-2 -3+0] [0 o -3l
=:5+4 0o-1 2+3|| =:9 -1 5||...(iii)

L1+1 -1+2 1+0J [2 1 1J
Putting the value of (A + B) from (i) in RH.S. = (A + B)-C
4 1 -11 T[4 1 2]

| |

3 -1 4] [1 -2 3

CUET
Academy
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[4-4 1-1 -1-2] [o o -3]

:|9—0 2-3 7—2| =|9 -1 5| .(iv)

| | |
L3—1 -1+2 4—3J L2 1 IJ
From (iii) and (iv), we have L.H.S. = R.H.S.

(2, 5] (2 3 |1
|3 3| ls 5 |
12 4l 12 4|
5. IfA=‘3 3 3~andB=}; g i,thencomputeSA—SB.
7 2 L b 2
Iy | |
13 3l |5 5 5]
[2 | 5] 2 3 |1
'3 3! )5 5 f
| | 2 |
Sol 1 2 4 12 4
ol 333 5z 3l
7z 2 y

s 3] Ls s sl

Multiplying each entry of first matrix by 3 and each entry of
second matrix by 5

[2 3 5] [2 3 5] [2-2 3-3 5-5] [o o O]

:| |_|1 2 4|:|1_1 2_9 4_4| :|0 (0] 0|
| | || . |

17 6 2| ll76 2| [7-7 6-6 2-2] oo ol

1 2 4

Remark. Here ?_nswer is a zero matrix.
cos 0

in 0 . _
6. Simplify cos 0 sin T|+ sin elfsm 0 cos Gﬂ|.
-sin® coso0 cos 0 sin 0
L i L
0
Sol. cos 0 (—C(s)ignee 0058] + sin 0 fcosg sn(l)se1
L i L i

Multiplying each ent ir, ix by cos 6 and each entry of
second matrix by sin mtil

ﬁAcadekn”ly
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[ cos26 cos0sin 0] [ sinz0 ~sin0 cos 0]
- |—sin9cose cos2 0 |+ |sin6cose sin® 0
L 1L J
[ cos2 0 + sinz 0 cosOsin®—sinBcos6] [1 O]
=|—sin6cos6+sin9cos6 cos2 0 + sin2 0 \=|O 1|
L ] L ]

1 0
Remark. The answer matrix { ] of this question is identity
0 1

(unit) matrix I..

D
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7. Find X and Y if

(i)X+Y=|—7 J andX—Y:l—3 0]
2 o
. [2 3] 12 -2
(ii) 2X + 3Y = and 3X + 2Y = |
4 1 s
(i) Gi 70 (i)
. + =
Sol. i) Given: X + Y 2 5 (]
B {3 0} ”
and X - Y= 0 3 ()]

Adding eqns. (i) and (ii), we have
ox = [7 0] . [3 0] :r7+3 0+0] :|—10 0]

2 5] o 3] [240 543 |2 8

10 0
(. 1010 01 |2 2]_[5 0}
202 | |2 8 |1 4

! 12 2l

Eqn. (i) - eqn. (ii) gives

oy=[7 01 [3 0] _[7-3 0-0] [4 0]

2 5] o3 [2-0 5-3] [2 2

] {‘_1 0
N R P _{2 q
202 2 ’Z 20 1 1
2 2]
[2 3]
(i) Given:2X + 3Y = |L4 0 J )
d 3X+2Y*r_2 -2 i
an | 4 5 | ()]
L I
Multiplying equation (i) by 2, we have
4X + 6 6Uﬁ'12 |r4 6} .. (i)
Acadeni$ 0
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Multiplying equation (ii) by 3, we have
ox +6y =3 [ 2 -21 [ 6 -6l (W)
o1 sl 13 sl
I oI Il
Equatior}- (ig) - equation (iii) gives
BX = —61 4 61 _ I 6-4 -6-6
Z3 15! lg ol lZ3-8 15-0!
I L 1L I
B ||— 2 —12'|
R 15
I 1
CUET
Academy
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1 2 —12] .- ﬁw
L X= | =1 5 5‘.
sl ) ey
Now from equation (i),
2 3
3Y={4 o}_2X
[ 2 -12] [ a
_[2 31_2|| 5 5 l_I2 31_1 5
a0l Tz gy, 0| 22
| |
U s | ILs
N L
22 4
4+ 5 ° 6.‘ s ‘6‘
Ly-i g B e 2
o o]
L5 I 15
8. FindXifY:rs 2| and2X+Y=|—1 01.
|1 4] 3 2]
[ [
Sol. 2X+Y= 1 0] =2X= 1 o'l_Y
e
= 2X='1 ol _[3 2] [ 1-3 o-2] _[-2
o5 ol 1 4 L B
L L L 1L
1[-2 -2 [-1 -1
- X_2L4 ‘2] :L—2 —1}
31 [y

9. Find x and y, if 2 + 0] |f5 6]

D3

[1 3]

Sol. Given: 2

Chapter 3 - Matrices

_ o]
|

-2

Call Now For Live Trainina 93100-87900



Class 12 Chapter 3 - Matrices
L b dbdp
- [2 6] Ty of _T5 6
LO 2XJ| L1 2 Ll SJ
- 24y 6 1 _ [5 6]
1 oxea! I, gl
L I
Equating corresponding entries, we have
2+y=5 and o2x +2 =8
= y=5-2=3 and 2x=8-2=6 = x =3
’ X=3,Y=3.
CUET
Academy

Call Now For Live Trainina 93100-87900



Class 12

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

X z 1 —1—| 3 5—|
Z{y J ”[0 ] - 3[4 6!

o Ix Z] 1 —1] 3 5]

Sol. Given: 2\)/ th + 3[0 [ = 3':4 6J‘
N |F2x 2ZT| L3 =31 _ |f9 157|

2y 2t |y ol 12 18

L L i L i

[2x+3 2z-3] 9 15

- 2y +0 2t+6J| - [12 18}

Since the two

are equal.
Thus, 2Xx +3 =09
= 2x=9-3=6 = x=3
Also 2z -3 =15 = 2z =18 = z=9
Also 2y = 12 = y=6
and 2t + 6 = and a2t =12 = t=6
6 z =9 and.t =
rzi‘ﬁ B [a 01
11. . y , find the values of x and y.
I3l | | &l
1 5
Bl L5
Sol. Given: x [-1] T[10]
+y =
3] 3] [s]
fax]” T-yl _ T10] |F2x—y1| _ [10]
N e I N
L1 L 1 L[| L I
Equating corresponding entries, we have
2x —y = 10 (D
and 3X+y=5 .. (i)
Adding eqns. (i) and (i) we have 5x = 15
15
or X = =3
. P
Putting x = 3in (ii),9+y=5 = y=5-9=—-4
. X5 3, +
12, Given: 3 % jﬂz T x 6 | . [ 4 X yw; find the
| [ |
| z w| -1 2w zZ+w
L ]
values ofx, y, z a CUFJT l' :
ﬁAcadekn”ly

Chapter 3 - Matrices

matrices are equal, so the corresponding elements
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Sol. Given: 3|—X g _Ix 6] +|— 4 x+yl
| | |
| s w | -1 2w Z+w 3
L I L ]
[3x 3yl B [ x+4 6+x+y]
| |~ | \
3z 3w —-1+z+w 2w+3
L L ]
Equating corresponding entries, we have
X=X+ 4 = 2x =4 => x=2 (D
and 3y=6+x+y = 2y=6+x=6+2 By (1)
= 2y =38 = y=4 ..(ih)
CUET
Academy
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and 3z=-1+z+w= 2z2—-w=-1 .. (i)
and 3w=2w + 3 = w=3.
Putting w = 3 in eqn. (iii),

2z —3=-1 = 27 =2 = z=1

Xx=2, y=4, z=1, w=3.

[cosx -sinx O]
13. If F(x)="sinx cosx O, show that F(x) F(y)

| |
Il o 0 1]
=F(x +Y).

[cosx —sinx O]
sinx cosx O

Sol. Given: F(x) = (D)

| |
| o 0 1]

[cosy —siny o]

: siny cosy 0|
0 0 1J

COSX —sinx 0—| fcpsy —sin y O_l

sin x CcOS X O sy cos y (0]

Changing x to y in (i), F(y) =

[

LH.S. = F(x) F(y) =

| '
L 0 0 1J L 0 0 1J
Performing row by column multiplication,

[cos x cos y —sin xsin y + 0 —cos xsin y—sin xcos y+0 0-0+ 0
='sin xcos y+cos xsin y+ 0 —sin xsin y+cosxcosy+0 0+0+0

|
| 0+0+0 0+0+0 0+0+1]

[cos(x+y) —sin(x+y) O]

= (sin(x+y) cos(x+y) O [ —cos xsiny — sin x cos y
[ 0 0 1
= — (cos x sin y + sin x cos y) = — sin (x + y)]

Now, changing x to x + y in (i), we get
[cos(x+y) —sin(x+y) O]
Fix +y) = || sin (x+y)  cos (x+y) 0|| Thus, L.H.S. = RH.S.

I 0 0 1J
14. Show that:

s oerpt ceET" -
D' 7' 13 Academy

mkin Ha
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2 1] [5 -

i[ J |ﬂ 3 4
| 6 7
L
]
(i) 152 3l-3 % (1)17&[_(1) 1 2”5 1 g]

| | |
2 3 4 2 3 4||/1 1 0
- 1} {2 1# #5(2) +(= 1)3J L5(1) +(= 1941

3 4 [6(2)+7(3) 6(1)+7(4)J

@CUET
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_[10-3 5-41_T7 1l )

le +21 6+ 28J [33 34J

RILS. < {2 1} (5 —1} _[205)+16) 2(-D+1(7)]
3 4 {6 7 L3(5)+4(6) 3(—1)+4(7)J
r5 264 _3+ 28—l = [16 5—| ... (i)
L 1 139 25]
From (i) and (ii), we can say that L.H.S. # R.H.S.
[ 7 1]
(Because corresponding entries of matrices LSS 34 J and

l: i‘
a ot sa ).

(L 2 3

(i) Let A = 0 and B =

LlloJ L234J

Here, matrices A and B are both of order 3 x 3 respectively,
therefore AB and BA are both of same order 3 x 3.

[1 2 3][-1 1 o
Now, AB = |5 0|| o —1 1

| | |
[1 1 of[ 2 3 4]

Performing row by column multiplication,
[1(-1)+2(0)+3(2) 1(1)+2(-1)+33) 1(0)+2(1)+3(4)]

=jo(-1)+1(0)+0(2) o()+1(-1)+0(3) o0(0)+1(1)+0(4) |
L(— 1)+1(0)+0(2) 1(@)+1(-1)+0(3) 1(0)+1(2)+ 0(4)J

[-1+6 1-2+9 2+12] [ 5 8 14|

1 | ...(D

||F—(1) _1 oﬂ ||r1 2 g]'
[ 2 3 4J [1 1 o

Performing row by ¢ tﬁ)i-catlon
[(-D1+1(0) »@E pyt 0(1)  (=1)3+1(0) + 0(0)1

Again, BA =

Call Now For Live Trainina 93100-87900
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= o)+ (-1o+1(1) o2+ (-11+1(1) o(3)+(-1)o+1(0) |
I 201)+3(0) +4(1)  2(2)+3(1)+4(1)  2(3)+3(0)+4(0) ||

I A ]

= | | = | | ..(i)
L2+4 4+3+4 6J [6 11 6J

iy
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From (i) and (ii), AB # BA because corresponding entries of
matrices AB and BA are not same.
Remark. From both questions (i), (ii) we can learn that matrix
multiplication is not commutative.

[2 o0 1]

15. FindAZ—5A+6lifA=|2 1 3|.

{1 -1 OJ
[2 0 1—‘ [2 0 1—’
Sol.A2=A.A=}2 1 3| 2 1 3‘
[1 -1 0|JM_1 -1 OH

Performing row by column multiplication,

[4+0+1 0+0-1 2+0+0]

-1 2
=|4+2+3 0+1-3 2+3+0, Or A2=[59’ _9 5—‘

L2—2+0 0-1-0 1—3+OJ LO -1 —2|

.. A’— 5A + 61 = A>— 5A + 613 (Here I is I3 because matrices A
and A? are of order 3 x 3)

T S TS F Y
PR PR B Rt
Mg -y ozl oo 8178
|L0 -1 —2J| |L5 -5 0J| l[O 0 6J

[5-10+6 -1-0+0 2-5+0] [ 1 -1 —3]
_ |_ | |

= 9-10+40 —-2-5+6 §5—-15+0 = 1 -1 -10

| | |
L0—5+0 -1+5+0 —2—0+6J [—5 4 4J

=O
(=}
1

o){e}
o
1

Remark. The above question can also be stated as:

[2 o 1]
Iffx)=x2-5x+6 and A= |{2 1 3J|; then find f(A).
1 -1 0

1 0 2]

16. 1fA= 0 2 1',@%%{ +7A + 21 = 0.

Murmiin Hai
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Sol. Given: A =

2 0
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[1+0+4 O0+0+0 2+0+6] [5 o 8]

0+0+2 0+4+0 0+2+3| _ |2 4 5
2+0+6 0+0+0 4+0+9J |8 o 13|J
( 5 o 8 —H i o 2 ]
. s > 4 5 o 2 1
A=A A= | N |

L|8 0 13|J|L2 o 3|J

(5+0+16 0+0+0 10+o+24—' [21 o} 34]
2+0+10 0+8+0 4+4+15 3 12 8 23
= | lor A =¥ 4
|L8+0+26 0+0+0 16+o+39|J 34 0 55

L.H.S. = A3 — 6A% + 7A + 21

= A3 — 6A% + 7A + 213
[Here I is I3 because A, A*, A3 are matrices of order 3 x 3]
21 0 34 5 o 8 1 0 2] [1 o o
=|[12 8 23]—6|[2 4 5]|+7|fo 2 1H+2||o 1 0]|
||_34 o} 55U |L8 o} 13|j [2 0 3J ||_0 o 1|J

[21 0 34] [30 o 48] [ 7 o 14] [2 o O]
—|12 8 23:—||12 24 3o||+|| 0 14 7|+||o 2 O||

||_34 o 55U L48 0 78J |L14 (o] 21|J ||_o o 2|J

[ -9 o -141 [9 o 4]
:: o -16 —7|| +|| o 16 7||
|-14 o -23] |14 o =23
r

-9+9 0+0 -14+14] Jo o O]
=|| 0+0 —-16+16 —7+7||=||o 0 o“
|-14+14 0+0 -23+23] [o o of

= (zerqa matrix) O = R.H.S.
17. 1fA=113 '2)1 andI = [sl 0]

[+ -2 o 1]
Sol. Given: A= _2®

, find k so that AZ= kA - 2I.
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|4 _ol I |
a-aa-13 230§ -3l
L I L i
I8 —grgl Ty 3l
L L i
CUET
Academy
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Putting values of A*, A and I in the given equation A*= kA — 21, we
have
1 -2] _ 3 _o 1 0 -2 2 0
|74 _I k|4 —2—| —2'70 1—|| =|—§;§ —25' _(O 2—’
L L I . I
[1 -2] [3k-2 —ok ]
R R AP
L 1L i
Equating corresponding entries, we have
3k—2=1=>3k=3=>k=1and-2=-2k=>k=1
and 4gk=4=k=1and —4=-2k—-2=2k=—-2+4=2
= k=1

Therefore, value of k = 1 and is same from all the four equations.
Therefore, k exists and = 1.

] 0 —tan 2—|
18. If A = ' . and I is the identity matrix of
|tan 0 |
2 1
order 2, show thatI + A = (I - [sﬂfg _c?)lsnaa—l
L i
}— (0] — tan %—'
Sol. A = | o and I is the identity matrix of order 2
Ltan (0] U
[1 o
i.e., 1= Iz = :'
O 1
i [ al
[1 o] | o — tan 2 |
LHS.=T+A=1,+A=| |+ | a |
Lo 1] Ltan o |
[ al
| 1 — tan 2 |
= “ | N0)
Ltan 1 é |—1 O—|
CUET
Academy
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o —tan?]
[ | 2 |
Again, IT-A=LL-A= 0 1 o |
L . Ltan o |
r ol 2 .
| 1 tan » |
= |
a
—_ t -
L an o 1 I
CUET
Academy
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(04
[cosa —sina] f 1 tan E] [cosa —sina]
I .

RH.S. = (1 - A)| | =l o |Sln(x cos a |

|sina  cosa | |—tan2 1 }JL J
L
Performing row by column multiplication,

cosoc+sinoctan% —sin o + cos o tan %—\

o . .
—cosoctan;+smoc smoctan2+cosoc|
sin ¢ singi

2 2

— sin o + COS o

CoS o + sin o

Ccos Cos

IR
I

|
N
N

. Q . a
—cosy SMZ ysina  sina SN2 4 cosa

| o o
cos = cos =
o . g .2 : ol
COS A COoS + SIn o S1n — SIn o Cos + COS o SIn |
2 2 2 2
o o ’
COS — COS —
2 2 ’
- o a . Lo o}
— COS o S1In + SIn o CoSs Sin o SIn + COS oL COS
2 2 2 2
o o
COS — COS —
L _ 7. a . a) 2 :
Numerator of g2 is = — Sl @ COS ~— — COS @ SIn

U 2 2




Class 12 Chapter 3 - Matrices
['." cos A cos B + sin A sin B = cos (A — B)
and sin A cos B — cos A sin B = sin (A — B)]
[ al
|

1 —tan, ..(id)

o
Ltan > 1 J

From equations (i) and (ii), we have L.H.S. = R.H.S.

CUET
Academy
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ie, T+A=(-A) [cosa —sinal
E

sina  cosa

N

19. A trust fund has ~ 30,000 that must be invested in two
different types of bonds. The firstbond pays 5% interest per
year and the second bond pays 7% interest per year. Using
matrix multiplication, determine how to divide
* 30,000 in two types of bonds, if the trust fund must obtain
an annual interest of

(a) * 1800 (b) © 2000.
Sol. Let the investment in first bond be * x,
then the investment in second bond = ° (30,000 — x)

Interest paid by first bond = 5% = -5 per rupee
100

Interest paid by second bond = 7% = = per rupee
100

Matrix of investment is A = [x 30000 — x]; 4 »

[ 5
100
Matrix of annual interest per rupee is B = - J
100 J2x 1
Matrix of total annual interest is
[5 ]
| 100 | B {_55 . 7(30000 — x) |
AB = [x 30000 — x| | | 100 100 |
7

sl J

_ [ 5x + 210000 — 7x | _ [ 210000 — 2x ]
|_| 100 ] | |L 100 |j

. 2,10,000 — 2x
100
(a) total annual interest is given to be * 1,800

. Total annual interest =

2,10,000 — 2x

= 1,800
100
= 2,10,000 — 2x = 1,80,000 .. x = 15,000
Hence, investment in first bond = * 15,000

(30,000 — x)
}900 — 15,000) = ' 15,000.

and investment in se#?jti*
ﬁAcﬁdE

Call Now For Live Trainina 93100-¢




Class 12 Chapter 3 - Matrices
(b) Total annual interest is given to be * 2,000
2,10,000 — 2x
= 2,000
100
= 2,10,000 — 2x = 2,00,000 .. X = 5,000
Hence, investment in first bond = * 5,000 and investment in
second bond = (30,000 — x) = " (30,000 — 5,000) = " 25,000.
CUET
Academy
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20. The bookshop of a particular school has 10 dozen chemistry
books, 8 dozen physics books, 10 dozen economics books.
Their selling prices are * 80, * 60 and " 40 each respectively.
Find the total amount the bookshop will receive from selling
all the books using matrix algebra.

Sol. Let us represent the number of books as a 1 x 3 row matrix

( (0 dozen 8 dozen l0 dozen |
B = X =

[0 12 120 8xl12=96 0xl2=120]
Let us represent the selling prices of each book as a 3 x 1 column

[80]

matrix S = ‘ 60 ‘

40]

.. [Total amount received by selling all books]: x 1

[80
BS = [120 96 120]:i x 3 ‘60

[40);..«

[120(80) + 96(60) + 120(40)]: x 1
= [9600 + 5760 + 4800] = [20160]

Equating corresponding entries,
Total amount received by selling all the books = * 20160.
Assume X, Y, Z, W and P are matrices of order2 xn, 3 x k,
2 x p,n x 3 and p x k respectively. Choose the correct
answer in Exercises 21 and 22.

21. 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) p is arbitrary, k = 3 D)k=2,p=3.

Sol. Given: Matrix PY + WY is defined (= possible).
Matrix P is of order p x kand matrix Y is of order 3 x k and
matrix W is of order n x 3.

Now PY + WY = (P + W) Y o (D
We know that sum P + W is defined if two matrices
J J
pxk nx3

P and W are of same order. Therefore p = n and k = 3 and order
of P+ Wisn x 3 (or p x k)
Therefore from (1), PY + WY = (P + W) Y is defined as

Vol

nx3 3xk

Number of columns in P + W is same as number of rows in Y.
~p=nand k=3 CUET
%) Academy
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. Option (A) is the correct answer ie, k = 3 and p = n.

CUET
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22. If n = p, then order of the matrix 7X - 5Z is
(A) p x 2 (B) 2 xn (C)nx3 (D)p x n.
Sol. Since n = p (given), the order of matrices X and Z are equal.
.. 7X — 57 is well defined and the order of 7X — 5Z is same as
the order of X and Z.
The order of 7X — 5Z is either equal to 2 x n or2 xp
(¢ n=p)
The correct option is (B), ie, the order of 7X — 5Z is 2 x n.

CUET
Academy

mkin Ha

DS

Call Now For Live Trainina 93100-87900




Class 12 Chapter 3 - Matrices

Exercise 3.3
1. Find the transpose of each of the following matrices:
5
{ 1] 1 -1 -1 5 6]
O @) | | (iii) |‘/; 5 6]
| 2] 12 3 2 3 -1l
|4
L L i

N
Sol. () Let A = 11 (is a column matrix 3 x 1)

-

Changing column of A into a row, (row will automatically
become column)

1
Transpose of A (i.e, A’ or AT) = LS )

]

(which is a row matrix 1 x 3)

i) Leta 't 71l

2 4

Changing rows of A to columns of A,
(columns will automatically beocme rows),

AorAT=" 1 2]

-1 3

[__ 1 5 6—’
(i) Let A = \\6 —
2 3 -1
L J
(Making) changing rows of A as columns of the new matrix,
r— 1 \/3 2_‘]
we have A'OrAT:{ = 5 |
8 & -%
L ]
(. CUET
ﬁAcad&my
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|(- 1 2 31| -4 1 - 51|
2. IfA = | 5 7 9| and B = | 1 2 ‘ then verify that
-2 1 1] | 1 3 1]
() (A+B) =A + B (i) (A -B) = A -B.

Sol. (i) To verify (A + B) = A’ + B’

NAEEEINERS
L—2 1 1J [ 1 3 1J
[-1-4 2+1 3-5] [-5 3 -2]
=| 5+1 7+2 9+0|=| 6 9 9|
| | |
|-2+1 1+3 1+1] -1 4 2|

(Making) changing rows of A + B as columns of the new
matrix, we have

-5 6 -1
L.H.S. = (A + B) = [ 3 9 4—l (D
| |
-2 9 2]
-1 2 37 [-4 1 -5]
RH.S. =A" + B || 5 7 9|| +|| 1 2 O||
[—2 1 1J L 1 3 1J

L| 39 1l -5 o 1l
[-1-4 5+1 —2+1] [-5 6 —1]
| | _| |

=| 2+1 7+2 1+3 | 3 9 4| ...(ii)
L 3-5 9+0 1+ 1J [ 2 2J
From (i) and (ii), we have L.H.S. = R.H. S
ie., (A +B) = A’ + B’
(i) To verify (A—- B) = A" — B
-1 2 31 =4 1 -5
A-B-= 5 7 9, — 1 2 o

-2 1 1] [ 1 3 1]
[—1t4 2-1 3+5—| |[2

CUET |
Academy
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|-2-1 1-3 1-1] -3 -2 of
(Making) changing rows of A — B as columns of the new
matrix, we have

CUET
Academy
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3 4 -3
3 4 -3
LHS. = (A-By = | | ()
8 9 o
[-1 2 3] [-4 1 -5]
R.H.S. = A’ ! || 5 7 9|| - || 1 2 o||
-2 1 1] | 1 3 1]
-1 5 -2 -4 1 1
= |f 2 7 1|| - |[ 1 2 3—|
s o 1l ll-5 o 1]l
[-1+4 5-1 -2-1] [3 4 -3]
=| 2-1 7-2 1—3| =|1 5 —2| .0
| I |
| 345 9-0 1-1] [8 9 o
From (i) and (ii), we have L.H.S. = R.H.S.
Note (A’)’ = A.
[ 3 4] -1 2 1]
3. IfA'=||‘1 2|| and B=| 1 2 3|,thenverifythat
L 0 1J L i
(D (A+B) =A +B (i) (A-B) =A' - B.
{ 2 4] [-1 2 1]
Sol. Given: A’ = '—-1 2 and B = | |
| | | 1 2 3]

Y

Making rows of A’ as C(Tlgmns of

the new matrix (transpose of

A’ ie, (A)) ie, A= -1 O]
o L2
i A+B-= 3 4 01+ [-1 2 1]
|4 A N 3|
L 7L i
_I3-1 -1+2 o+1]_T[2 1 1]
l4+1 242 143 L5 4 4J [1 4]

5

|

L.H.S. _(A+l?‘£¥%T,ﬁ§ (
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[3 4—\ [—1
RHS.=A" +B = '—1 2' +|
| s
Lo 1
3 4l [-1 1] [ 3-1
T I P

|-
| || ||
L 0 lJ L 1 3J L 0+1

CUET
ﬁAcad&my
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()
2 1|
| (given)
2 3]
4+1] [2 5]
2+2|=||1 4|| (i)
1+3J Ll 4J

Call Now For Live Trainina 93100-87900




Class 12 Chapter 3 - Matrices

From (i) Fnd (i), we have L.H.S. = R.H.S.
) A-B='° -1 o] [-1 2 1]
|4 O N R 3|
L L i
_I3+1 -1-2 o-1] _[4 -3 -1

|4—1 2-2 1—3| |3 o) —2|
L i

L
4 -3 -1 [ 4 31
-~ LHS.=(A-B) = | \=|—3 o ()
|3 0 _g | |
|L—1 —2|J
3 4] [-1 2 1T
RHS. A —B = -1 2|—| |
| | | 1 2 3]
L| (0] 1U
(given)
3 4l [-1 11 [ 3+1 4-11T 4 3]
=|—1 2|—| 2 2|=|—1—2 2—2]=|—3 Ol...(ii)
| | || || |
Lo 1] [ 13 [ o-1 1-3] [-1 -2
From (i)_and (ii), we have L .H.S. = R.H.S.
4. IfA’=T_2 3a|[nandB=r_1 OT,thenﬁnd (A + 2B)..
Sol. Given: A’ = [—-2 3| andB=[-1 O]
I Iy 5l
L | L ]
Making rows of A’ as columns of the new matrix (transpose of A’
ie, (A)) ie, A= [-2 1]
32
-2 1] [—1 o] -2 1] [—2 01
AvaBa| | _l |
B T R e A P B
ST
L L i

Making rows of this matrix as columns of new matrix, we have
(A +2B)y =[-4 5]

)
DS
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5. For the matrices A and B, verify that (AB)' = B’A’, where
[ 1] (0]
@A=-4l B=jc121 @ya='1,B=1157.
|
|l 31| 2
[ 1]
Sol. (i) Given: A = ||_ 4|| and B=[-1 2 1]
[l 3l
CUET
Academy
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[ -1 2 1]i x3is a matrix of order

-3 6 3J
(Using row by column multiplication rule)

-1 2 1] [-1 4 -3]
LH.S. = (AB) = | 4 -8 —4| s Zg 6l (D)
| || |
-3 6 3] [ 1 -4 3
[
RHS. =BA' =[-1 2 1]’\ 4‘
sl
[-1] [-1 4 -3]
_ 2| [1- 4 3]=| 2 -8 6| (i)
| | |
L|1| L| 1 —4 3|J

From (i) and (if), we have L.H.S. = R.H.S. ie, (AB) = B'A
[o]

(ii) Given: A = |L1|J and B=[1 5 7]
2

o | o o o]
AB=’71| [157]1><3=l71 5 7|
| | | |
EN l2 10 14]
o o of TJo 1 2]
LHS. =(AB) = |1 5 7] = |0 5 10 || (D
2 10 14 o 7 14l
fol [1]
1
RHS. =P =[1 § 71F 5 |

ET
G@ ade?nyLO 1
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‘ ‘ [ [o 1
2]1 x 3
2 1o
I
| ..
L
1
i
3
1
From (i) and (ii) we have L.H.S. = R.H.S.
ie, (AB) = B'A’.
Remark. Result to remember form this Q.No. 5:
(AB)' = B'A’ | Reversal Law
CUET
Academy
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sina|
6. (i) IfA= [ cosa , then verify that A’A = 1

L o8

i cos .
(ii) If A = r_ségs“a sin g —|| , then verify that A’/A=1.

L r i
Sol. (i) Given: A = coso  sin o]
| —-sina cosa |
. [
LHS. =A'A=  cosa sinal [ cosa sino]
l—sina cosoc| |—sinoc COSOL|
L IL J
_[eosa —sinal [ cosa sinal
|sina 005a| |—sinoc cos<x|
L JL i
[ cos? o +sin? a cos a sin a — sin a cos o |
= |Lsin o COS 0, — COS oL Sino sin2 o + cos2? o |
(Row by Column Multiplication)
1 (0]
= =L (=1)=RHS.
O 1
-~ M.
(ii) Given: A = sino.  cosa]
| —cosa sin a |
LHS. =AA= sina cosal .
| —cosa sin a |
_[sina -cosa] [ sina cosa |
| cosa sina | —cosa sin o |
L 1L ]
sin2 o + cos? o sin o cos o — cos o sin o |
| cos o Sin o, — sin o, cos a €os2 o + Sin2 o |

=L (=1) = RHS.

CUET )
Academy sl
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Class 12 Chapter 3 - Matrices
2 1 | is a

\ |
s 1 3l

7. (i) Show that the matrix A = |—1

symmetric matrix.

0 1 -1
(if) Show that the matrix A= |[-1 0 1] jsa skew-

|1 -1 o
symmetric matrix.
||— 1 -1 5—||
Sol. () Given: A= —1 2 1 (D)
| |
|_| 5 1 3 U

(Making) changing rows of matrix A as the columns of the

CUET
ﬁAcadMe y

umkin Hai

Call Now For Live Trainina 93100-87900




Class 12 Chapter 3 - Matrices

||— 1 -1 5—||

new matrix A’ = |-1 2 1) =A [By ()]
s 1 3l

A=A
.. By definition of symmetric matrix, A is a symmetric
matrix.
||— o 1 -1]
(ii) Given: Matrix A = —1 o 1 (D

[

o 1 -1 [ o -1 1]

| | |1 0o -1
A=|-1 O 1|=| I

Taking (— 1) common from R.H.S. of A’, we have
[ o 1 —1]

A'=_|—1 0 1|=—A [By ()]

| |
L 1 -1 OJ
. By definition, matrix A is a skew-symmetric matrix.

[1 5]

8. For the matrix A = L J , verify that
6 7

(i) (A + A') is a symmetric matrix.
(ii) (A - A') is a skew symmetric matrix.

Sol. (i) Given: A = [; ﬂ

1 5] 1
LetB=A+A’=A+{ 5] :[ 5]+{1 6}
6 7 6 7 5 7

_{1“ 5+6W :F2 11] ®
6+5 7+7] |L11 14J -

[2 11] 2 1]

[ gt

=B [By (D]

11
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Class 12 Chapter 3 - Matrices

B ie, (A + A’)is a symmetric matrix.

[1 5]
(if) Given: A = [6 7J

15
Let B=A-A"=A- 6

15 1 6 _|—1—1 5-6]
_{6 7}_[5 7}_“’—5 7-7)

~

CUET
Academy
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Class 12 Chapter 3 - Matrices

[0 -1] (D)

5o

B'=ro —1T=|— o 1]

i o -1 o

Taking (- 1) conyanon ﬁi m R.H.S. of B,
HFQ} ? -B  [By (]
oo

Matrix B ie, A — A’is a skew symmetric matrix.

or B =

[0 a b—||
1 1 -a 0 ¢
9. Find ,, (A+A’)and , (A - A) whenA = | .
l-b -¢ o

[ o a b]

Sol. Given: A= |—a (¢} c|

|
- ¢ OJ
I—@gg%?mfﬁ bl [ o 2a
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Class 12 Char)ter 3 - Matrices
:|—CI—(1 0-0 C+C} =|—2(1 (0] 2C
|-b-b -c-c o0-0f -2 -2c o]
1 1 ||— 0 2a 2b—||
A-A) = - 2qa 0o 2c
2 o | |
l[-2p -2¢ ol]
1 [ 0o a b—||
Multiplying each entry by =, = -a o c .
o | |
L— b -c OJ
CUET
Academy
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10. Express the following matrices as the sum of a symmetric
and skew symmetric matrix:

3 5] 6 -2 2]
(U] |1 -1| (i) |—2 3 -1|
L |
[ 2 -1 3J
'3 3 -1]
[ 1 5]
(i) |_o2 _2 1 (iv) L—l ZJ
-4 -5 2
Note Formula. Every square matrix f can be expressed as
the sum of a symmetric matrix =~ (A + A’) and skew

2

1
symmetric matrix _2 (A - A).

(3 s

1 -1

I 1
3 s8] [3 1}
therefore, A’ = 1 -1 T 5 -

By Formula above, symmetric matrix part of A

1 1 (13 51,13 1

Sol. (i) Given: Matrix (say) A=

= ,

=,(A+A)= U L _ U
2 1 1 5 1
: [
1(6 6) |3 3 .
= 2L6 _2)=f {3 _1] (D
and skew symmetric matrix part of A.
1 ., 1(l3 5] I3 1N 113-3 5-1]
=, A-a)= |, s _al)= |
2 rl JlL W 1 2l1-5-1+1]
0 @
:;[ 0 41|: 2% 24 :|F 0 2T| ... (i)
24 o |l ) | 2 0
L e Lo B

. Given matrix A is sum of matrices (i) and (if)

= symmetric (DiJETW + skew symmetric matrix
iAca lemy
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Class 12 Chapter 3 - Matrices

s s
L i
o 2]
-2 of
[ 6 —2 2]
(i) Given: matrix say A = |—2 3 -1

|
|_| 2 -1 31]

CUET
Academy
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Class 12 Chapter 3 - Matrices

[ 6 -2 o] [ 6 -2 2]

| | |
2 -1 3l || 2 -1 3l

1

. Symmetric part of A = ~ (A + A')
2
1(||— 6 -2 2'| [ 6 -2 2—||\
= 2‘ -2 -1 + -2 3 - !
\| 2 3 2 -1 3
1F12 -4 41 [ 6 -2 2]
| |
= 2|_4 6 _2| =|—2 3 —1| (D)

4 -2 6] |l 2 -1 3l

1
and skew symmetric part of A = —Z(A - A)
|(|f 6 -2 2] [ 6 -2 2“
1
S—2 -1,-,—2 -1

e
L2 -1 sz -1 3l

[ 6-6 —2+2 2—21
—2+2 3-3 —1+1

N =

|
|
L| 2-2 —1+1 3—3“
[o o o 0O 0 o
1 \0 O Ol =|0 0 O (D

2
llo o ol lo o ol

. Given matrix A = sum of matrices (i) and (ii)
|F 6 -2 21‘

= symmetric matrix ' —2 3 -1

+ skew symmetric matrix (0 0 oOf.

CUET 3
Academy
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Class 12 Chapter 3 - Matrices

(i) Given: matrix say A = |—2 -2 1‘
s 5 s
[ 3 3 —1—| |—3 -2 —4—|

A= —2 -2 1’ =l 3 -2 -5

aes ] e

CUET
ﬁAcad&my

Call Now For Live Trainina 93100-87900




Class 12 Chapter 3 - Matrices

. Symmetric part of A = 1 (A+A)
2

MF 3 3 i3 -2 -4l

|
L—l 1 2J
F3 1 5]
6 1 -5 }; 2 2\
. 1 -4 -4 | -2 —2‘ (i)
2{ 2
-5 -4 4
3 _o 2
1 l]
and skew symmetric part of A = = (A - A')

1
2
-2
-2

g 3 lg s
2UL—4 -5 2J L— 1 2JU

| 3-3 3+2 -1+4]
-2-3

=1 -2+2 1+5
2| |
|L—4+1 -5-1 2 o]
5 3
[ 3-3 3+2 _144] .[0 2 21|
=;||—2—3 —2+2 1+5|| 5 O 3| .. (i)
2L—4+1 =F=1i 2— 2] ( g !
- -3 0
2 ]
. Given matrix A = sum of matrices (i) and (ii)
1
FS 1 5]
}; 22
= symmetric matrix | -2 -2
-3 -2 2
2 ]
5 3
o 53

metric matrix
GBS,
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|

L J

o 3
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Class 12 Chapter 3 - Matrices

1 '
(iv) Given: matrix say A = ] 5] A = ] 1 5] _ [1 —1]

L—l 2J L—1 2J LS 2J

1
Symmetric part of A = _2 (A+A)

1T 1 51+r1 -1\ 1l2 4—|=|—1 2] ()

2|LL|—1 2J L5 2h|} 24 4

. 1
and skew symmetric part of A = = (A - A)

2
1M1 51 f1 =2 (T 1-1 s5+1])

= 2|LL|—1 2J_L5 2J||} - 2\\:——1—5 2—2—|]J
.l

== 0 6]l _T o 3] (i)
2 [—6 OJ 'L_ 3 O Jl
Given matrix = Sum of matrices (i) and (i)
2]

1
= Symmetric matrix
2 2

+ skew-symmetric matrix o 3]

-3 of

Choose the correct answer in Exercises 11 and 12
11. If A and B are symmetric matrices of same order, AB - BA

isa
(A) Skew-symmetric matrix (B) Symmetric Matrix
(C) Zero matrix (D) Identity matrix.
Sol. Given: A and B are symmetric matrices
= A'=Aand B =B (D)
Now (AB — BA) = (AB)' — (BAY [.°P-Q=P-Q1]
= B'A' - A'B [Reversal Law]
= BA - AB [Using (1]
= — (AB - BA)

.. (AB — BA) is a skew symmetric.
Thus, option (A) is the correct answer.

-sina|
12. IfA = fcpsa , then A + A’ = ], if the value of a is

sSin o
DS

mkin Ha
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Class 12 Chapter 3 - Matrices
] cos ]
|
T n 3n
Aa) = (B) €)=« (D) .
6 3 2
Sol. Given: A= |58 ~&R Y]
L i
Also given A + A’ =1
cos —sin —sinal
= Igsg —gnal +lgsg sl _;_y,
L L i
CUET
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Class 12 Chapter 3 - Matrices

[cosoa —sina] [ cosa sina] [1 o]

= |sina cos<x| +|—sinoc cosoc| o 1l
L L i L i

= (2(:880( 2COSOL| ((1) ?ﬂ
L L i

Equating corresponding entries, we have
2 cosa =1
1 n T
= cosa=_ =cos a=_.
2 3 3
Thus, option (B) is the correct answer.
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Exercise 3.4

Using elementary transformations, find the inverse of each of the
matrices, if it exists in Exercises 1 to 6.

1 —-1]
L

1 -1
Sol. LetA= { }
2 3

We shall find A7}, if it exists; by elementary (Row) transforma-
tions (only)

So we must write A = IA only and not A = AI
{1 - 1} 1 0]
2 3/=lo 1A
(Here I is Iz because A is 2 x 2)
We shall reduce the matrix on left side to Ia.

Here a;; =1
Operate Rz —> Rz - 2R1 to make a,; = 0

R,—>2 3
2R, >2 -2
-+
R,—2R;=0 5
R,—> 0

o sl [-2 4 e

R2—2R1:—2 1

1 -11_7 1 0l

[T

Operate Rz — 1 Rz to make a,, = 1

§! 5—11 -1 9la

o ls sl

Now operate R1 — R1 + Rz to make a;, = 0

CUET
Academy
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2 1
[1+0 -1+1] [1—5 0+5]
= |

0 1 | = . 1 |A
L I |
L 5 ]
[3 1]
1 5 5
= =
0 =1 = {_2 1
5 5 [3
By definition of inverse of a matrix, Al = [ﬁ 3
s s

Note. Any row operation done on left hand side matrix must also
be done on the prefactor Iz of right hand side matrix.

Note. Definition of inverse of a square matrix. A square
matrix B is said to be inverse of a square matrix A if AB = I and
BA =1 Then B = AL

Remark. If the student is interested in finding A™! by
elementary column transformations, then he or she should start
with A = Al and apply only column operations.

= 33

SlLA21
o.et—11

2 1} 1 o]

We know that A= 2 A = L 1 =||_O 1JA

Operate R1 <> Rz (to make a;; = 1)
1 1
2 1) 7|1 o

Operate Rz — Rz — 2R1 (to make a,; = 0)

N M1 t]_To 1,
222 1- ZJ l1-0 o0-2|
. o1 _To 1,
L J L |

Operate Rz — (- 1) Rz (to make a22 =1)

- @g demy

Call Now For Live Trainina 93100-87900




Class 12 Chapter 3 - Matrices

Operate R1 — R1 - Rz (to r[nalfe a;,=0)
[1 0] (=1)= —ﬂA

o]

CUET
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Class 12 Chapter 3 - Matrices

By definition of inverse of a square matrix, A = 1 -1
SR
M 3}
3. .
2 7
1 3
Sol. LetA=
2 7

W k VVthtA—IA = = A
€ Kno a 2 0 1

Here a,;; = 1. To make a,; = 0, let us operate R2 — Rz - 2R1.

1 3] [ 1 O—IA R: — 2 7

- Lo 1J'[—2 1J 2Ri > 2 6
Rz-2R1=0 1

R: > 0 1

2R1 —> 2 0

. Rz2-2R1 =-2 1

Now a,, = 1. To make a;, as zero, operate R1 — R: - 3Ra.
1-0 3-3] 1+6 0-3

L | ]
0] = )=[L7 -3,
o] * 2 1]
By definition, A™ ='_ 7 - 3]
L,
{2 3]
4|5 )
HN
Sol. SetA =
5 7
2 3] _[1 o],
We know that A = A = 5 7 —{0 1J
CUET

Let us try to make

Acadunryte R: > Rz - 2R
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1 0 2 3 1 0
T2 31 T, 2317 Ta

[s-4 7-6} lo-2 1-0] g gl
11 L ]

Now operate R1 <> Rz to make a;; = 1

NN
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Operate Rz <> Rz - 2R1 to make a,; = 0

Tt 11f-2 1t lasnon_r2o1,
22 3.2l Tiva 0-2 lo 1! s ol
L 1L ] L1 L ]

Operate R1 - R1 - Rz to make a,, =0

1 0] [-2-5 1+2]
o 1027 s g
0 1
L L ]
= 1 =1-7 3—|A oare 77 3]
2 | ¢ 2! 5 ol
L ] L i

Remark. In the above solution to make ai1 = 1, we could also

1
operate R1 — _2R1. But for the sake of convenience and to avoid
lengthy computations, we should avoid multiplying by fractions.
[2 1]
5. [7 4 J"

2 1
Sol. LetA= 7 4

We k hat A = ;A 2 1 [1 (ﬂA
that = =
e know tha A =, 0 1J

Let us try to make a;; = 1. Operate Rz — Rz - 3R:
[ 2 1 1_T1 o1, 2 11_T1 0],

7-6 4-3) |o-3 1-0] | g gl
11 L ]

Operate R1 — R1 - Rz to make a;; =1

1 ol [ 4 -1]

T b Tl

Now Operate Rz — Rz - R1 (to make a,; = 0)

(1 0] [ 4 -1]

- o 1) 7 2)f

Now a;;, = 0 and a,, = 1.

or I = 4 -1

A

CUET
Academy
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-1]
[ 4 '

.

-7 2|
By definition of inverse of a square matrix, A™! =

6. [2 5].
1 3
Sol. Let A= 25
1 3

CUET
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1 0—|A

2 5
We ki that A = I,A =
e know tha 2 = { } [0 1J

1 3
Operate R1 <> Rz to make a;; = 1;
1 3
= = [O 1—lA
2 5 1 OJ

Operate Rz — Rz - 2R1 (to make a,; = 0)

f1 37_[0 1]

= A
[2—2 5—6J Ll—O O—ZJ
- 1 3119 1,
L 1L ]
Operate Rz — (- 1)Rz to make a,, = 1;
1 3] _T 0 1]

- o 1) "1 2

Operate R1 — R1 - 3Rz (to make a,, = 0)
{1—0 3-3] (0+3 1—6_|
=' -1 2 'A

= 0 1|
L J L i
Mmool -3 -51,
o) 1 2
. By Definition, A‘lzr 3 —-5]

Using elementary transformations, find the inverse of each of the
matrices, if it exists, in Exercises 7 to 14.

3 1

7. 5 2l
3 1

Sol. LetA= {5 }

2 3 11 1 0]

We know that A = LA = {5 2J=[0 1JA

Let us try to make a;; = 1.

5 2 0 1
CUET
ﬁAcadﬁmy

6 2
Operate R1 > 2R1 = } = [2 OJ'A
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Class 12 Chapter 3 - Matrices
Operate R1 — R1 — Rz (to make a;; = 1)
_ 1 0] _ 2 _1—|A
5 2 0 1
Operate Rz — Rz — 5R1 (to make a,; = 0)
ol 2z 11, _frool T 2 -11,
0 2
[0 ZJ tO—lO 1+5J| L J L— 10 6‘l
CUET
Academy
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Operate Rz — 1 Rz (to make a,, = 1)
2

Mmool == 2 -1
o1 * s

Now a;, has already become zero. Therefore,

A—1= 2 —1
PR
s [4 51‘
3 4]
4 5
Sol. Let A= { }
3 4

4 5 1 0
We know that A= A = = A
3 4 0 1

Operate R1 — R1 — Rz (to make a;; = 1)

N {1 1] =[1 —ﬂA
3 4 0 1
Operate Rz — Rz — 3R1 (to make a,; = 0)
1 v1_ -l o f 1 -1l
0 1
L3—3 4—3J [0—3 1+3J| L l L—3 4J

Now a,, has already become 1.
Operate R1 — R1 — Rz (to make a;, = 0)
1 0] =1)=T[1+3 -1-4]

o 41 o s 1f
0 1
} ] L i
= Iz= 4 —-5] A. Therefore, A'1=|— 4 —5—|.
Ly 4 -3 4
3 10]
.

3 10
Sol. LetA= L }

CUET
Academy
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3 10 1 0
We know that A=A = |5 7|7 |0 1
Operate R1 — R1 — Rz (to make a;; = 1)
_ 1 3 _ 1 —1—|A
2 7 0 1J
Operate Rz — Rz - 2R1 (to make a,; = 0)
1 - 1 3 1 -1
1 30T 17, _ 11311 1,
0 1
2-2 7-6) lo-2 1+2] oL, Sl
CUET
Academy
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Now a,; = 1. Operate R1 — R1 - 3Rz (to make a,;, = 0)
[1 0] _ [1+6 -1-9]

= = | A
L ;L ]
I ~101, _ [ 7 -10]
b, 2 3
r
10. 3 -1]
-4 =
Sol. LetA=|— 3 dd

-4 2
[ 3

We know that A=1A = -11 1 0—|A

0 1
2|y o M
Let us try to make a1 = 1
Operate R1 — Ri1 + Ra.

[3-4 —1+2—|=r1+0 0+1—|A [-1 1] [1 1]

= | = | = A
—4 2 I o 1| -4 2" 1y 4
L - ] L I
Operate R1 — (- 1) R:
- |r 1 —ﬂ| _I-1 —ﬂA
-4 2" | 5 4
L 1L ]
Operate Rz — Rz + 4R1 (to make a,; = 0)
. -t -1
lo _ol 14 _3l
L 1 1
Operate Rz—>(— 1 Rz (to make a2 = 1)
L 2/
M -1 -1 -1
CYET Lo

o 1|@ UL
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> —|w

Operate R1 — R1 + Rz (to make a;, = 0)

1]
10 (1 5
= =1 = A
0 1 (= I2) 3
LZ
2
1
L
By definition of inverse of a matrix; A = | 3J.
s 3
1 2

CUET
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11. {2 -6

1 —2}‘1’2 —?]

Sol. Let A = -
| 1

L ]
2 _
We know that A = A = }—1 _31 = [é g—IA

I

Operate R1 <> Rz (to make al‘11 =1)

= [% :%—|=[(1) (1)—‘A
L I

Operate Rz — Rz — 2R1 (to make eﬁ21=0) r

! 2170 1'a 31 -7
|2—2 —6+4| |1—0 0—2| |0 —2|
L ] L ]

Operate Rz — (— 1) Rz (to make az2 = 1)

L 2
n -21 o 1]

- Lo 1J=\L—i 1JA

Operate R1 — R1 + 2Rz (to make a;, = 0)
[1+0 -2+2] J0-1 1+2]

= |

_lo
“,
L

|=|__1 |A
L o 1| ) 1 |J
1 0] [-1 3] [-1 3]

e 12| |
= )= 1 |A = At=} 1 |
12.r 6 —L?ﬂ.lj h: 2 1J L_Z 1J

EERE

Sol. LetA= | 6 -3I

e

Here, A is a er 2 matrix. So, we start with A =12 A
6
-3 1 0
or 1_M ool

-2 lo 1]

Operating Ry —» 1/6 T =1,
Academy

1
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Chapter 3 - Matrices
we have |{ 1 _%—1 = (% O}A

-2 1l 10 Ty

Operating R, - R; + 2R; to make non-diagonal entry a,; below
ai as zero,

1 -17 [ 1 0 |

wehave|| 22.=‘ 6

o

L—2+2 1—2b L0+6 1+0J

CUET
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=11 1
| |

or |1 2 ‘| = ? |A
o 0] 3 1

Here, all entries in second row of left side matrix are zero.

- A" ! does not exist.

Note. If after doing one or more elementary row operations, we
obtain all 0’s in one or more rows of the left hand matrix A, then
ﬁ-l does not exist and we say A is not invertible.

13. 2 —37.
-1
Sol. Let1A=% y
L—l ZJ [2

We know that A= 1A = =31 1 0—|A

2 1 2] o 4]
Operate R1 — R1 + Rz (to make a;; = 1)
N I—Z—l —3+2—|| _ [1+0 0+1—|A
-1 2 o 1|
L 1L ]
re -11 1 1]

- -1 2)=fo 42

Operate Rz — Rz + R1 (to make a,; = 0)

- o -l )

Now a,, = 1. Operate R1 — Ri1 + Rz (to make a;,= 0)

1 0 2 3
= o 1| ER=|1 oA
2 3]
By definition; Al = 1 ZJ.
" [2 1]
g 2l
2 1
Sol. LetA=
.

2 1 1 0
We know that A = I EE = 0 1 A
aacm
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Operate R1 — 12R1 (to make a;; = 1)
|r1 11 1 OTI
= ZJ = ) 2 A
4 2} [b 1]
CUET
Academy
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Operate Rz — Rz - 4R1 (to make a,; = 0)
[ 11 1 0 | o1 T1 4l

N A N Y B R
| | | | [ |
l4-4 2-2] |0-2 1-0] Lo JI 1L ]

Here one row (namely second row) of the matrix on L.H.S.
contains zeros only.
Hence, A does not exist.
Using elementary transformations, find the inverse of each of the
matrices, if it exists, in Exercises 15 to 17.

[2 -3 3]
15. |2 2 3|.
5 -2 2
[2 -3 3]
Sol. LetA=|2 2 3|
[3 -2 ZJ
We know that A = I3A (we have taken I3 because matrix A is of
order 3 x 3)
2 -3 3 [1 0 o]
= [2 —’ |0 1 0|A
I3 -2 2l {0 0 1J
Let us try to make ai1 = 1
Operate R1 - R1 - R3
R R I N

| | |

'3 -2 20 llo o 1l
Operate R1 — (- 1) R: to make a;; =1

1 1 -1 -1 0 1
= |(2 2 3—: = |f 0 1 0—1 A

3 -2 2] Lo o 1]
Operate Rz — Rz - 2R1 and Rs — Rs - 3R1 (to make a,; = 0 and
as; = 0)

[ 1 1 -17 | -1 0 1 ]

:>||2_2 2_2 3+2||=||0+2 1-0 0—2“A

|3-3 -2-3 @ (Faemy 1-3]
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R IR T
lo -5 51 [ 3 0 -2l

Operate R2 <> R3 (to make a,; non-zero)

CUET
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Class 12 Chapter 3 - Matrices
1 1 -1 -1 0 1
= |(0 -5 5—: =|[ 3 0 —2—'A
o o slj [l 21 -2l
Operate Rz > [_ 1) Ry to make a,, = 1
L s)
M 1 -1 [-1 0o 1]
| |
o 1 -1 | 4 2|
= | (U | A
llo o s | 5 5|
Operate R — l' a —ZJ a isalready zero.
2 1
1 R1 - Rz (to make 12 = 0). Here 32
3
-1+% 0-0 ;_2]
1 0 0] || 5 5||
| |
N 01 1. 3 2,
‘Lo 0o sl }‘5 0 5
| |
L 2 1 -2]
24 37
=1 8 21a
-_ 0
5 5
2 1 -
L 2]
Operate R3 — = R3 (to make az; = 1)
2, 31
1 o o] ’ 3 2’
|
oo 1f "2 1 2
| _
5 5 5
Operate Rz — Rz + R3 (to make a,3; = 0). Here a,;is already zero.
2 3

0
CUET 1
O@A_cla_d
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llo o 1 2 1 2
| _
l5 5 5]
2 3
_&c 0 2
[ 5 5 \
By definition Al = || 11 0 -
ISR
| 2 1 Z‘
|5 5 5]
CUET
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1 3 -2
16. |—-3 o - h
2 5 OJ
[ 1 3 -2]
Sol. LetA= |-3 0 —5|
| |
| 2 5 o]

We know that A = I3A

[ 1 3 -2 [1 0 o]
= | -3 0 -5 | = | 0 1 0 | A

L 2 5 OJ [0 0 1J
Here ai1 is already 1.

Operate Rz —»> Rz + 3R1and R3 — Rs - 2R1 (to make a,; = 0
and a;; = 0)
[ 1 3 -2 1] [ 1 0 0 |

:>|—3+3 0+9 —5—6|=|0+3 1+0 0+0|A

| | |
ll2-2 5-6 o0+41l |0o-2 0-0 1-0]

1 3 =7 1 0 O
= (0 9 -11 =||— —|

| | !
lo -1 4] |-2 o 1]
Operate Rz <> R3 to make a,, simpler entry
1 3 -2] [ 1 0 o0
= : 0 -1 4|| = :— 2 0 1|| A
lo 9 -11] | 3 1 o
Operate Rz — (- 1) Rz to make a,,=1
[1 3 =21 [1 0o 0]
= : 0 1 - 4: = ||2 0 - 1“ A
lo 9 -11] [3 1 o]

Operate R1 — R1 - 3Rz to make a;, = 0 and R3 — R3 - 9R2 (to
make a3z = 0)

[1-0 3-3 -2+12] [1-6 0-0 0+3]
= | 0 1 -4 =] 2 0 —1IA
| [ |
0+9]
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1 0 10 -5 0 3

|(0 1 - 4—: = |f 2 0 - 11 A

llo o 25 [-15 1 9]

=

Operate Rs — %5R3 to make asz; = 1.
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ﬁ10101||[
0 1 -4'-=

-5
| T
oo 1] | 15
- \

25 25 25
Operate R1 — R1 - 10Rs3, (to make a3 = 0) and Rz —> Rz + 4R3

(to make az3 = 0).

5,150 , 10 5 907
1o o o B
= |01 0] (=1) = | 2= 0+ -1+ |A
I ;s s 25 25|
0 0 1 | -15 1 9 |
| |
25 25 25 ]
i -2 =3
L 5
)ﬁ 4 uwA
= =15 25 25‘
=3 1 9
s 25 25l
, =2 _3]
5 5
By Definition, A = ||_% %5 % .
|—3 1 9 I
2 0 -1] — = =
| lls 25 25
1. 5 1 o
0 1
[2 0 -1]
Sol. Let A = ls 1 0||
’Lo 1 3l
2 0 -1 [1 0 o]
We know that A=13 A = |5 1 0 =|0 1 0||A
o1 3] foo 1l

Let us try to make a1 =1
Operate Rz — Rz - 2Ry
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2 0 -1] [ 1 0 0]
= i 1 1 2 ‘ = || -2 1 0 || A
o1 3 loo 1l
Operate R1 <> Rz (to make a;; = 1)
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1 1 2 -2 1 0
|(2 0 —1—I = |[ 1 0 0—:A
o1 3l I oo 1l
Operate Rz —> Rz - 2R1 to make a,; = 0. Here a;, is already 0
1 1 2 -2 1 0
(R B
o 1 3l (1o o 1l

=

Operate Rz <> R3 (to make a,, = 1)
1 2] [-2 1 0]

- 0 1 3/ _ ] 0 0 1/,
0 -2 -5 5 -2 0

Operate R1 —> R1 - Rz to make a;, = 0 and R3 — R3 + 2Rz to
make azz = 0.
R IR T
= | | = | | A
lloo 1l I 5 -2 2]
Now az; =1

Operate R1 — R1 + R3 (to make a;3 = 0) and Rz —> Rz - 3Rs (to
make az3 = 0)

[1 0 O] [-2+5 1-2 -—1+2]
= Io 1 0|| (=15) = |0—15 0+6 1—6||A
llo o 1 1 .7 2
[ 3 -1 1]
or Is = —15 6 - A

| |

s -2 2l

[ 3 -1 1]

By definition, A" = '-15 6 —-5'.
| |
s -2 2l
18. Matrices A and B will be inverse of each other only if
(A) AB = BA (B)AB=BA=0
(C)AB=0,BA=1 (D)AB=BA=1.
Sol. Option (D) i.e, AB = BA = I is correct answer by definition of

inverse of a square matrix.
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MISCELLANEOUS EXERCISE

0 1]
1. LetA= [O OJ , show that (al + bA)" = a»l + na» - 1 bA where

I is the identity matrix of order 2 and n € N.
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Sol. Step . When n = 1, (al + bA)" = a" I + na" ~ ' bA
=(al + bA)' = al + 1a°bA = al + bA = al + bA which is true.
.. The result is true for n = 1.
Step II. Suppose the result is true for n = k.
ie, let (al + bA) = a1 + ka*~'hA (D)
Step III. To prove that the result is true for n = k + 1.
Now (al + bA)** '=(al + bA) . (al + bAY
= (al + bA) (@1 + ka* = ' bA) [Using (i)]
= d"* ' 12 + ka"pIA + dDAI + ka* ~ ! b?A?
[By distributive property]
= d"* 1 + kd" bA + a"bA + kd* ~ 'p0.
- > [o 1]fo 1] Jo o] 1

.. _ - _ = = =0
|1 =LIA=AI=AandA =, I, I=I, =0l

L N I Y
=" "' T+ k+1)dPA+O =TT+ (k+1)ad* TV pA
= The result is true for n = k + 1.

Hence, by the principle of mathematical induction, the result is
true for all positive integers n.

1 1 1] [gn-1 gn-1 gn-1]
2. IfA= |1 1 1| n n-1 gn-1  3n-1

‘ , prove that A =[3 | n < N.

|_1 1 1 J L3"—1 311-1 3"_1—]

Sol. We shall prove the result by using principle of mathematical

induction.
1 1 1
Given: A= |1 1 1—| (D
[1 1 1l
[_Sn Tl gn-l gn -1]
| n-1 n-1 n-1 |
Let P(n): A" = |3 3 3 | ..(ii)

|_3n -1 3” -1 3” —1J|
Step I. Putting n = 1 in (i),
[0} o] (0]
EO A I PR

Therefore, P(1): A = | | =

[3° 3° 3°| l11 1]

which is given to be j
o P(1) is true ie., E Acade
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Step IL. Let P(k) be true ie, eqn. (i) is true for n = k.

3k—1

3k—1 k-1
Putting n = k in (i), A* = |gk-1 gk-1  gk-1 ...(ii)

CUET
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Step III. Multiplying corresponding sides of eqn. (iii) by eqn. (i)

k-1 k-1 k-1
'ng—1 gk'1 2k-1—| ] 11 1

A Az N |
| s K |

TR A U R R

Performing row by column multiplication on right side
|'3k-1 4+ 3k-1 4 gk-1 gk-1 4 3k-1 , 3k-1 gk-1 , gk-1 , gk-1
3k-1 4 3k-1 4 3k-1 gk-1, 3k-1 , gk-1 3k-1 4 gk-1 , 3k-1
= Ak+1=| |
Lsk—1 + 3k—1 +3k—1 3k—1 +3k—1 +3k—1 3k—1 +3k—1 +3k_1|J
(3k 3k 3k]

k
= Ak+1_|3 3 3|

I x |

||_3 3 3 U
(o 3T+ 343k 1 =3, 371 (s x + x + x=3x)
=31'3k—1=31+k—1=3k)
. Eqn. (ii) is true for n = k + 1 (. on putting n = k+1 in (ii),
we get the above equation)
ie, P(k + 1) is true

P(n)3.e,- 4¢n. (ii) is true for all natfital2znby P.M.L
3. IfA= , then prove that A" = -4n |

where
| L -l | | n L- 2n|
L | L J
n is any positive integer.
Sol. We prove the result by mathematical induction.
Step I. Whenn=1,A" = [1+2n -4n ] (D)
:— n 1- 2nJ|
—~ Al=[1+2 -47
| 1 1-2 |
L ]
13 41 whichi i =
or A= | 1 - which is true. = The result is true for n =1.
L ]
Step II. Suppose that equation (i) is true for n = k,
k [1+2k -4k ]
ie, letA =] 1- 21<| ..(ii)

L

" Do :
ep III. To prove tﬁjs?fﬁl é e for n = k + 1, we have

Murmiin Hai
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to show that
(Putting n = k + 1 in (i))
Ak+ 1 [M1+2k+1) -4k+1)7T - [3+2k -4 -4K] ..(iiD)
| (k+1) 1—2(k+1)| |k+1 —1—2k|
L 1L I
Now AF*1=paka=[1+2k -4k ][3 -4] [Using (ii)]

koo1-2k!le o4l
L JL ]
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Performing row by column multiplication,
= 6k—4k —4- = 2k —4-
30k gk —qeBkrghl - 133k 4o gf

L i

which is the same as (iii).
= The result is true for n = k + 1.
Hence, by the principle of mathematical induction, the result is
true for all positive integers n.

4. If A and B are symmetric matrices, prove that AB - BA is a
skew symmetric matrix.

Sol. A and B are symmetric matrices

= A'=Aand B =B (D

Now (AB — BA)' = (AB) — (BA) [L(P-Q) =P -Q]
= B'A' — A'B [Reversal Law]
= BA — AB [Using (1]
= — (AB - BA)

.. (AB — BA) is a skew symmetric matrix.
5. Show that the matrix B’AB is symmetric or skew
symmetric according as A is symmetric or skew symmetric.

Sol. Now, (B'AB) = [B'(AB)]
= (AB)(B") [ (CD) = DC]
or (B'AB) = B'A'B L) [ (CD) =DC]
Case I. A is a symmetric matrix
A=A

Putting A’ = A in equation (i), (B’AB)' = B'AB
B’'AB is a symmetric matrix.
Case II. A is a skew symmetric matrix.
A = =
Putting A’ = — A in equation (i), (B’ AB) = B’ (-A) B=—- B’ AB
B'AB is a skew symmetric matrix.
6. Find the values of x, y, z if the matrix

HO 2y z-||
P%

A= | y - Z| satisfies the equation A’'A = 1.
||_x -y z U
[o 2y  z]

Sol. Given: A = |x y - z|.
lx -y 2
Ko 2y z| [o b ¢ x|

Therefore, A’ = |X y —Z| :|2y y —)"

! . |
LX -y z| ||_z -z ZU

A'A =1 (given)
(Y= CUET
%) Academy
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X X X %
. ( 20y X _y_| l_ X Yy
| ||
L , -y ZJ L x -y
CUET
Academy
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_ly o9 ol

| |
] lo o 1
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(HereI is I3 because) matrices A and A’ are matrices of order
3 x3)
|—0+x2’+x2 O+ Xxy—Xxy 0—xz+xz—| [1 o ol

:>|0+xy—)g/ 4y2 + y2 + y? 2yz—yz—yz|=|0 10
[0 0 1J

‘O—ZX+ZX 2yZ— YZ — yZ 7224+ 724 72 |
L ]

2
L S L

| . |
[0 0322J||_001J

Equating corresponding entries, we have

2x2 =1, 6y2 =1, 3z2 =1
1 1 1
= x2= ", y2? = 5 z2 =
2 6 3
= X:i\/z, y:i 1, Z:i\/i
2 6 3
+ 1 + 1 + 1
X=x —F&—, =t 7=, z=x .
N Y=t (@

1 2
7. For what value of x, [1 2 1] (2 O
1 0

Sol. Given: [ 1 2 1]

\: 2
Orders 1 x 3 3%x3 3x1
Multiplying first matrix with second matrix.

[o]
= [1+4+1 2+0+0 o+2+2]{2\=0

[ x]

iFol

= [6 2 4] |2 |:o
| x ]
N N

1x3 3 x1

= [0+ 4+ 4x]ix1 COUET
Equating correspond ca)demy 4X= 0 = 4x=—4
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8. IfA= 3 1—|,showthatA2—5A+7I=0.
-1 2

CUET
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Sol. Given: A = 3 1]

-1 2J
~A=A A= 310 3 111 9-1 3+2] [ 8 5]
|_12||_1 2| |_3_2 _1+4| |_5 3|
L IL 1L 1L ]
L.H.S.=A2—5A+7I=A2_5A+712
[.© Ais 2 x 2, therefore I is I.]

[ 8 51_5F3 1T+7F1 ol
L—s SJ L—l 2J o4

8 51 Ti5 51,17 ol _[8-15 5-51 [7 o

[_5 3J Il IR | |
S L I o 7] L 1 lo 7]
=77 %07 ol _T-7+7 o+0l _[o ol -¢=RHS.
B B % A P
I r 1L i
1 0 2 b'¢
9. Find x, if [x -5 -1] (0 2 1| [4| =0
2 0 3] |1]
1 2 X
Sol. Given: [ x -5 -—-1] |0 2 1| 4| =0
L2 3|J|L1U
\ 2 2
order 1 x 3 order 3 x 3 order 3 x 1
Multiplying first matrix with second matrix
x|
[x-0-2 0-10-0 2x-5-3]1] 4“:0
1]
[ x]
4
= [x—2 -10 2x—8]} }
|L1|

A

!
order 1 x 3 rgxi
= [ - 2)x - 10(4) @ﬁgﬁiﬁmy
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= [x2—2x—40+2x—8] =0 = [x2—48)lix1=[0]ix1
Equating corresponding entries, x2 — 48 = 0
= x2=48 = x=1 /48 =% 16x3 =:I:4\/§.

10. A manufacturer produces three products x, y, z which he
sells in two markets. Annual sales are indicated below:
Market Products
I 10,000 2,000 18,000
11 6,000 20,000 8,000
CUET
Academy
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(a) If unit sale prices of x, y and z are ~ 2.50, ° 1.50 and
® 1.00, respectively, find the total revenue in each
market with the help of matrix algebra.

(b) If the unit costs of the above three commodities are
® 2.00, ° 1.00 and 50 paise respectivley. Find the gross
profit.

Sol. The matrix showing the production of the three items in market I
and II can be shown by a 2 x 3 matrix.

Let A be this matrix, then

X y z
I [10, 000 2,000 18, ooo}
" 1] 6,000 20,000 8,000 o3

(a) Let B be the column matrix representing sale price of each
unit of products x, y, z.

i

Then B = Y'SJ
3x1

We know that revenue (= sale price x number of items sold)
In matrix form,

[Revenue matrix]s x 1= Ao x 3 X B3 x 1
Revenue from Market Ij
Revenue from Market II | 21
[1(?, 000 2,000 1§,ooo] ||
= 6,000 20,000 ;000 1.5
L ba| 4 |
2 1 3 x1
25,000 + 3,000 + 18,000 ~ 46,000]
B 15,000 + 30,000 + 8,000 ], _, - 53,000|

Equating corresponding entries, we have the revenue collected by
sale of all items in Market I = * 46,000 and the revenue collected by
sale of all items in Market II = * 53,000.

(b) Let the cost matrix showing the cost of each unit of products
x, v, z be given by the column matrix C (say)

[2]
c= 1
los], .,
Thus, the total cost of three items for each market is given

by: (In general form)
[Cost matrix] = AC

%%I?n y18, 000 ]|
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6,000 20,000 8,000 | { 2—\
1

|_ J2x3 LO‘5J3X1
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[ 20,000 + 2,000 + 9,000 ] _ [31,000]
12,000 + 20,000 + 4,000 ], , | 36,000

.. The profit collected in two markets is given in matrix form as
Profit matrix = Revenue matrix — Cost matrix

_ [46,000] _[31,000] _[15000
53,000 L36,000J L17,000
Hence, the gross profit in both the markets
= " 15,000 + ° 17,000 = " 32,000.

11. Find the matrix X so that

x1i & 3-1"% % ‘2}.

L L
Sol. Given: X [1 2 3] _ ||—_7 -8 _9—|| ..(0)
| |~
4 5 6 2 4 6
L L i
\2 y J
order order order 2 x 3

m x n (say) 2 x 3

. n = 2 (because numbers of columns in pre-matrix of product

must be equal to number of rows in post matrix)

and so L.H.S. matrix is of order m x 3. Again R.H.S. matrix is of

order 2 x 3. Therefore, m = 2 (By definition of equal matrices)
Therefore, matrix X is of order m x n ie, 2 x 2.

a b -
Let X = o ..(ih)

Putting this value of X in eqn. (i),
[a b1[1 2 3]_T[-7 -8 -9]

I | 4 5 6 Iy 4 6!

L 1L 1L i

- [a+4b 2a+5b 3a+6b] _ [-7 -8 -9]

|LC +4d 2c+5d 3c+ 6dj| | 2 4 6J|

Equating corresponding entries, we have

a+4b=-7 ... (iif) c+4d=2 ...(vi)
2a +5b = -8 .W(iv) 2¢ + 5d = 4 ...(vii)
3a +6b=-9 ..(v) 3c+6d=6 ...(viii)

Let us solve eqns. (iii) and (iv) for a and b

Eqn. (iii) x 2 gives
Eqn. (iv) is ﬁg% my
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- - +

. 6
Subtracting, 3b=-6 =b=-" =-2
3
Putting b = — 2 in (iii),a -8 =-7=>a=-7+ 8

=1
Putting a =1and b = - 2ineqn. (v),3 - 12=-9
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12.

Sol.

13.

Sol.

Chapter 3 - Matrices

= — 9 = — 9 which is true. .. values of a = 1 and b = — 2 exist.
Now let us solve eqns. (vi) and (vii) for ¢ and d.

Eqn. (vi) x 2 gives 2c + 8d = 4
Eqn. (vii) is 2c +5d =4
. [0}
Subtracting, 3d =0 = d= =0
3

Putting d = 0 in (vi), c = 2

Putting ¢ = 2 and d = 0 in (viii), 6 = 6 which is true.
. values of ¢ = 2 and d = 0 exist.

Putting these values of a, b, ¢, d in (ii), matrix X =

_ o]

Lo

If A and B are square matrices of the same order such that
AB = BA, then prove by induction that A B" = B"A. Further,
prove that (AB)" = A"B"for all n € N.
Given: AB = BA ...(D
Let P(n): AB" = B"A .0
We have been asked to prove eqn. (i) by P.M.I.
(Even if not asked, we would have proved it by P.M.I.)
Step L. For n = 1. From eqn. (ii), P(1) : becomes AB = BA
which is given to be true by eqn. (i)
P(1) is true ie, eqn. (ii) is true for n = 1
Step IL. Let P(k) be true ie, eqn. (ii) is true for n = k.
Putting n = k in (ii), we have AB* = B*A
Step III. Post-multiplying both sides of eqn. (iii) by B,
We have AB*B = B*AB
or A.Bf*!=BKAB
Putting AB = BA from (i) in R.H.S., we have
ABk+1 BkBAZ>ABk+1 Bk+1A
Eqn. (ii) is true for n = k + 1
(". On putting n = k + 1 in (ii), we get the above result)
P(k + 1) is true.
P(n) i.e, eqn. (i) is true for all n € N by P.M.I.

IfA= o Bl is such that AZ= I; then

| |

Y -a

L i
A)1+a2+pBy=0
@1-a02-pBy=0

...(iii)

B)1-az2+PBy=0
D)1+ az2-py=0.

Given: A = rOt [ﬂ and A>=1(=1)]| . Ais2 x 2
= A.A—I C‘ileT B —| _ rl O—|
@A&ﬁdemy—a T,
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14.

Sol.

15.

Sol.

laz + By  op —ap] _ [1 o]

{row—va Bv+a2x LO IJ

oz + By 0 _ [1 o]

o o2 + By |O 1

L L

Equating corresponding entries, we have a2 + By = 1

1—-02—-fy=o0.
Therefore, option (C) is the correct answer.
If the matrix A is both symmetric and skew symmetric,
then
(A) A is a diagonal matrix (B) A is a zero matrix
(C) A is a square matrix (D) None of these.
Because A is symmetric, therefore A’ = A ..(0)
Because A is skew-symmetric, therefore A’ = — A .(ih)
Putting A’ = A from (i) in (i), A=-A=>A+A=0

[0}
= 2A =0 = A= 2=o

ie, A is a zero matrix. .. Option (B) is correct answer.
Note: It may be noted that if A and B are square matrices of
the same order, then

(A + B)># A* + B®> + 2AB always.
But if matrices A and B commute i.e, AB = BA, then
(A+B)*=A%+B*+ 2AB and also (A + B)3 = A3 + B3 + 3AB(A + B)
If A is a square matrix such that A% = A, then (I + A)®- 7A
is equal to

(A) A (B)I-A © 1 (D) 3A.
Given: A® = A ..(0)
Multiplying both sides by A, A3 = A* = A (By (i) ..(i)

The given expression = (I + A)3 — 7A
=13+ A3+ 3IA(I + A) — 7A
[We know that AI = IA, therefore using above note we can apply
(A + B)3= A3+ B2+ 3AB(A + B)]
=13+ A3+ 3I°A + 3IA% — 7A
Putting A* = A from (i) and A3 = A from (ii) and
I3 =Tand I* = I (Because I"=I always for all n € N)
=1 +A+ 3IA+3IA-7A
=I+A+3A+3A-7A (: Al=AandIA=A)
=l+7A -7A =1

Hence, option (C) is the correct answer.
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	Exercise 3.1
	1. In the matrix A =
	 35 – 2 5 / 2 12 , write
	(i) The order of the matrix  (ii) The number of elements
	2. If a matrix has 24 elements, what are the possible orders it can have? What, if it has 13 elements?
	3. If a matrix has 18 elements, what are the possible orders it can have? What if has 5 elements?
	4. Construct a 2 × 2 matrix A = [aij] whose elements are given by:
	2
	2
	2 2 2
	i

	2 (1)
	2 (2)
	2 (3)
	2 (4)
	5. Construct a 3 × 4 matrix, whose elements are given by:

	1   1   0   1
	4    7    3    5
	6. Find the values of x, y and z from the following equations:
	(ii) Given:
	(iii) Given:
	7. Find the values of a, b, c and d from the equation
	8. A = [aij]m × n is a square matrix, if
	9. Which of the given values of x and y make the following pair of matrices equal
	(A) x =  – 1 , y = 7 (B) Not possible to find
	10. The number of all possible matrices of order 3  ×  3  with each entry 0 or 1 is:



	Exercise 3.2
	Find each of the following:
	(iv) AB (v) BA.
	2. Compute the following:
	3. Compute the indicated products:
	[2   3   4]
	4. If A  =
	4 2 5 and C =
	then compute  (A   +   B)   and   (B   –   C).   Also,   verify   that A + (B – C) = (A + B) – C.
	5. If A =
	and B =
	7    6    2
	7. Find X and Y if
	and  3X  +  2Y  =     2 – 2

	2
	 
	 4 0 
	 2 2 
	2 0
	1 1
	2 (1)
	values of   , y, z .

	  (1)
	14. Show that:
	15.  Find A2  – 5A + 6I if A =  2 1 3 .
	16. If A =
	Sol.  Given: A =
	Sol.  Given: A = (1)
	   and  I  is  the  identity  matrix  of
	order 2, show that I + A = (I – A)
	19. A trust fund has ` 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
	(a) ` 1800 (b) ` 2000.
	20. The bookshop of a particular school has 10 dozen chemistry books, 8 dozen physics books, 10 dozen economics books. Their selling prices are ` 80, ` 60 and ` 40 each respectively. Find the total amount the bookshop will receive from selling all the...
	l0 dozen 8 dozen l0 dozen   
	l0  l2  l20 8 x l2 = 96 l0 x l2 = l20
	21. The restriction on n, k and p so that PY + WY will be defined are:
	22. If n = p, then order of the matrix 7X – 5Z is



	Exercise 3.3
	1. Find the transpose of each of the following matrices:
	Note (A) = A.
	and B = 
	, then verify that
	5. For the matrices A and B, verify that (AB) = BA, where
	(i) A =
	(AB) = BA | Reversal Law
	(ii)  If A =
	is   a
	symmetric matrix.
	is a  skew-
	8. For the matrix A =  1 5 , verify that
	(i) (A + A) is a symmetric matrix.
	Sol.   Given: A =
	10. Express the following matrices as the sum of  a  symmetric and skew symmetric matrix:
	Note Formula. Every square matrix A can be expressed as
	symmetric matrix  1 (A – A).
	Choose the correct answer in Exercises 11 and 12
	(A) Skew-symmetric matrix (B) Symmetric  Matrix
	12. If A =
	(A)
	(B)

	Exercise 3.4
	Using elementary transformations, find the inverse of each of the matrices, if it exists in Exercises 1 to 6.
	Using elementary transformations, find the inverse of each of the matrices, if it exists, in Exercises 7 to 14.
	10. 
	12. 
	13.   
	Using elementary transformations, find the inverse of each of the matrices, if it exists, in Exercises 15 to 17.
	15.   2 2 3 .
	16. – 3 0 – 5 .
	60 4 36
	2 4 11
	17.
	18. Matrices A and B will be inverse of each other only if
	(C) AB = 0, BA = I (D) AB = BA = I.
	1. Let A = 0 1 , show that (aI + bA)n = anI + nan – 1 bA where I is the identity matrix of order 2 and n  N.
	2. If A =
	where
	n is any positive integer.
	4. If A and B are symmetric matrices, prove that AB – BA is a skew symmetric matrix.
	5. Show that the matrix BAB is symmetric  or  skew symmetric according as A is symmetric or skew symmetric.
	Case I. A is a symmetric matrix
	Case II. A is a skew symmetric matrix.
	6. Find the values of x, y, z if the matrix

	2
	7. For what value of x, [1 2 1]
	= 0?
	9. Find  x,  if  [x – 5 – 1]
	= 0.
	10. A manufacturer produces three products x, y, z which he sells in two markets. Annual sales are indicated below:
	(a) If unit sale prices  of  x,  y  and  z  are  ` 2.50,  ` 1.50  and
	(b) If the   unit   costs   of   the   above   three  commodities are ` 2.00, ` 1.00 and 50 paise respectivley. Find the gross profit.
	11. Find the matrix X so that
	Sol.  Given: X
	Let us solve eqns. (iii) and (iv) for a and b
	Now let us solve eqns. (vi) and (vii) for c and d.

	3
	12. If A and B are square matrices of the same order such that AB = BA, then prove by induction that A Bn = BnA. Further, prove that (AB)n = AnBn for all n  N.
	13. If A =
	is such that A2 = I; then
	(C) 1 – 2 –  = 0 (D) 1 + 2 –  = 0.
	14. If the matrix A is both symmetric and skew symmetric, then
	(C) A is a square matrix (D) None of these.
	15. If A is a square matrix such that A2 = A, then (I + A)3 – 7A is equal to



