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Class 12 Chapter 3 - Matrices

Exercise 3.1

2 5 19 -7
1. Inthe matrix A= (35 -2 5/2 , Write
J 1 -5 17
(/4 The order of the matrix (#) The number of elements
(iif} Write the elements 1@ a;1, #33 324 &3

Sol. (A There are 3 horizontal lines (rows) and 4 vertical lines
{columns) in the given matrix A.

Order of the matrix Ais 3 x 4.
{#} The number of efements in this matnx Ais3 x 4 =12.
(~.* The number of elements in a m x /7 matrix is m .
{#) &= Element in first ow and third column = 19
&y =
&3 = Element in third row and third column= -5
&y = Element in second row and fourth column = 12

&3 = Element in second row and third column ag

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.
(ANow 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
1x24,2x12,3x8,4%x6,24x1,12x2,8x3,6x4
(@ 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 .

(A Now 18 = 1 x 18, 2 x 9, 3 x 6 and hence 18 x 1, 9 x 2,
6 % 3 also.
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Class 12 Chapter 3 - Matrices

o, There are 6 possible matrices having 18 elements of
orders 1 x18,2x9,3x6.18x1,9x2 and 6 x 3.
{#} Again (Prime number) 5 = 1 x 5 and 5 x 1 only.
s There are 2 possible matrices of order 1 x Sand 5 x 1,
4, Construct a 2 x 2 matrix A = [pwhose elements are given

i > ! = £
(1 a,= 100 M=y 'f*@
Sol. To construct a 2 x 2 matrix A= [
(4 Given: 3= % o
In (4,
Put/=1, /=1, S oAy = %";'%'2
Put/=1,/=2 . &= ”*22)] -; - g
Put/m2, /=l . Ql-@ g
: Fm : (2+2F 4 16
Putr-Z.}-l o é}-TT 2-3
2 3
5 Rawelgie ] :
1% 2= lg & dn 2 i
2
; i
(#) Given: =7 ()
Inia,
" ; 1
Put/=1./=1 a=7=1
Put/ =1 j=2. a-3
Putf =2, 7=1; ah=% = 2
Putf =2, j=% Q;=% =
b
A1 Az =
. By=lal= ] = 2z
By wd t g
: 2
(i) Given: g -U—+2-‘2‘3— ol

Im (4,
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Class 12 Chapler 3 - Matrices
i = 2f @ 9
Put /=1, /=1 sLodg = S
. o (1+32 % 25
Put J'-].._f-l - FE 5 -3-3
G gy (2+2F 16
Put f-z._,'-]., Soan = 3 -T-
. o o (2+4F & 36
Putr-z,;-z* S odp= 5 -Ai-n--—i-- 18
9 25
a; 4 i e
e L ]= 21.-
& a9 8 18
5. Cnnstru:t a 3 x 4 matrix, whose elements are given by:
{ﬂi_g— 5 |=-3i+jl U a=2i- j
Sol. (4 To cnnstruct a 3 x 4 matrix say A
Given: g -%1 =37 +lf LY
In (4.

Put/i=1, j= 1,
1 1 1
qI=E|-3+1I= 5!—2|= 3(2)=1

Put 7 = 1,/= 2,

1 1 1 1
Az-ii-3+2I- 51-11- 5(1}-5
F=1,f=3,

1 1 1
a=3l-3+3]= 3l0]= 5 0=
i=1, j=4,

1 1 1
Au=3zl-3trdl= sll|= sM=3
F=2. =1

1 1 5
ﬁ1=31—5+1i= 53—51= 3
fm2, w2,

-1- 6+2 1 4 E 2
Ql‘.-zil_ + i_ 21_ | 2-
I=2,5=3,

1 1 3
a=3l-6+3]= 3I1-31= 3
f=2 j=4,

1 2
ay=3l-6+4l= FI-2]1= =1
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Class 12 Chapter 3 - Matrices
F=3:j=%

1 1 8
3.:1"=§|-9+ll=' 2|-31 5=4
f=3, =2

1 1 7
4 =5l-9¢2l= F1-Tf= 3
i=3,/=3,

1 1 6
éi--il.-g'l'!.l- EI-EI- 5-3
F=3. /=4,

1 1 5
au=3zl-9+4|= 31-51= 3

1303
41 Sz 4 5 3
-ﬂ3~a=521%'1323%4=§2§1-
dy dp dy dy
4.1l 53
2 2
(#) Given: g=2/-/

s oag=2Z2-1=1, A;=2-2=0
5131-2—3#—]. 51412—4-—2
a=4-1=3 ap=4-2=2
923-4—3'—1, a:,‘-d-d-ﬂ
ap=6-1=5 Fp=6-2=4
1933-6-3-3. 534-5'4-2

4 4; 43 44/ [1 0 -1 -2
Ay (@ 8 a3 as =32 1 0.

@ ap &3 a4 |54 3 2
6. Find the values of x, yand zfrom the following equations:

T
;

xX+z
_ ¥
iy 1 5

y+z
By definition of Equal matrices, equating corresponding
entries, wehave 4 = y, 3=z x=1.5=5

% .r-'l4y'4 Z w3,

X+ )
5+Z7 x|

(idiy

Sol. ([} Given:

(#) Given:
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Chapter 3 - Matrices

Equating corresponding entries, we have
X+ ymb
5+z=5ie. z=5-5=10
and Ay = B
Let us solve (4 and (4} for xand p.
From(), y =6 - x
Putting this value of yin (4), we have
X6 - x) =8 or Gx-‘aB8
or -2 + 6x - 8=0r

weld)

¥-6x+8B=0

of NM-4x-2x+8=@ Mx-4)- 2(x-4) =

or (x - 4)x - %0
Either x-4=0 or x-2 =20
e, x=4 or X 2
Whenx=4,then y=6-x=6-4 =2
. x=4, yp=2,z=0.
Whenx=2,then y=6-x=6-2=4
¥=2 y=4,2=0

[x+ yr+
Xz | =
-z 7

Equating corresponding entries, we have

X+ =5
y+ z=1

Egn. () - eqn. (i) gives y =9 - 5 = 4

Egn. (A - egn. (@) givesx = 9 - 7 = 2

Putting x=2and y=4in{).2+4+ 2z=9

9
Given: 5

or 6+ z2=9
2-3
Hence =2, y=4 7= 3

7.Find the values of a, b, cand dfrom the equation

a-b 2a+ = -1
2a-b 3er 01

a-b=-1
2a - b=0
238 +tc=5
3c+d=13
A - eqgn. (M gives- a=-1lor a=1

el
By
i

Sol. Equating corresponding entries of given equal mafrices, we have

-4
i
<Al
-

Putinga =1 in A1 -b=-1 or-b=-2o0rb=212

Putinga = 1 in (#). 2 + ¢ =5

Putting c=3in(M,9+ d=13 or d=13-9=4

adwl, bm2 c=3 d= 4.

€IndCareer
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Class 12 Chapter 3 - Matrices

8. A = [3dn« »is a square matrix, if
(A)m<n (Blm>n (C)m=n (D) None of these.
Sol. (C) is the correct option.
(- By definition of square matrix m= )
9. Which of the given values of x and y make the following
pair of matrices equal
3x+7 5 | [0 p-

y+ 12-3'8 4
) x=—5, y= 7 (B}uotpuﬂbh to find
= - z
©y=1, J1r=T2 O x=, y=5
: : J3xs7 5 g ]
Sol. According to given, r'natr:u:{ i 2_34 =matrix g 4
Equating corresponding entres, we have
Ix+T=0 = I=-7 = x= —% el
S=y-2 = B+ 2= =
y+1={s = ymy—lm}‘y
and 2 -3x=4= - 3x=2 = J’=—§ ..

The two values of x = —% given by (A and x= —% given by ()

are not equal.
No values of x and y exist to make the two matrices egual.
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 (cl 81 (D) 512.
Sol. We know that general matrix of order 3 x 3 is
41 4z 93
% 9z 9n
L3 dg 8y
This matrix has 3 x 3 = 9 elements.
The number of choices for,g is 2 {as 0 or 1 can be used)

Similarly, the number of choices for each other element is 2.

Hence, total possible arrangements (matrices}
L B LER
"~ 9times
=%= 512

-. Option (D) is the correct answer.

{By fundamental principle of counting)
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Exercise 3.2

1. Let A lz.‘BJle
: Tl @tt |wa gt

Find each of the following:

It

NA+B (ia-8 (éif) 38 - C
{1 AB (¥} BA.
2 4 1 2+1 I 7
Sol. (4 A+B= |3 5 *|_3 = |32 2+5[ !1 7!
_ 2 4 1 3 [2-1 | |
(@ A-B=|y ol = |_2 5 =|3+2 2—5‘5 —3!
i 2 4 32 3
(i) 3A t:--i3 2| C-la 3 3,;1 =

6 1 [—2 i&+212 .31
"o 8 33 4" |o 6 2|

; [Z
(V] AB=le2

Performing row by column multiplication,
2(1} 4(-2) 2(3k4(5) 42—8 6+20] [-6 23
{3-4 9+10){7-1 19

" 30k 2-2) 33K 2(5)

1 2 4
il

Performing row by column multiplication,
_ | M2w303)  14R3(2)] [ 2+9 4+6 [11 1
T (-2)2+5(3) (-2)(8%5(2) | -4+15 —auo{
Mote. From solutions of part (4 and (¥, we can easﬁy
observe that AB need not be equal to BA /e, matrix
multiplication need not be commutative.
2. Compute the following:

7 ]_:ﬂ»r:j

F+8 F+é 2ab
P+é& 2+8 Y|-2ac -

-14 - 12 7 6
551%1-30:1
58 ¥ 3 2 4

(i

(i)
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Class 12 Chapter 3 - Matrices
cos? x sin? x/ sin’ x cos’ x|
- sin? x cos?x = |co® x sin? .|+ ¥

a a a+a b+ 2a 2
ol 1A [—b j* b j"l_mb a+s]"|u 22
F+F F+é +[ 2ab ij
F+d Sl -2ac -2a

F+b+2ab B+E+
F+d-2ac F+F-2 =

<1 & =6 12 T 6
i |8 5 164 +8 0 5
z2 8 5

3 2 4

-1+12 4+7 -6+6
B+8 5+0 16+§1 =
2+3 B+2 5+4

[cod x sn'nzj sin? x co&j

sin’ x cod cod x sin’

cod x+sin? x sin? x4+ co&j _‘1 1]

{a+ 8% (b+ d?
{a-92 (a-8°

11 11 0
16 5 2
5 10 9

(i

-
sin® x+cos x cod x+sin?

3. Compute the indicated products:
“ [; ﬂ l; 1w

4 2 3
”““'}12 ﬁl;:3 s - g
4 5

2 1 2 -3
w3317 |5 3dd
T 1L E R |

a la -
sol. (4 [—b j ib j is defined because the pre-matrix has
2 columns which is equal to the number of rows of the

post-matrix.
Performing row by column multiplication,

a3 +H b A-H+4H3 F+F 0
',[-ﬂ a+dh (-84 +atalT' 0 HF+d

8
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Class 12 Chapter 3 - Matrices
|
(4 |2 12 3 4} ., is defined because the pre-matrix has
>
31
one column which is equal to the number of rows of the
post-matrix.

Performing row by column multiplication,
=|2(2) 2(3) 204
3(2) 3(3) 304
1ARE 22 12K € 2)3 13k E 2)
[2{1} 3(2) 202k 3(3) 2(3k 3[1,'1

1(2) 1(3} 114 2 3 4
=4 6 8
6 9 12,
il 3k
Wil 3 o5 2
(Row by column multiplication}

i-4 2.5 3.3 |—3 -4 1]
“l2+6 449 6+43] | B 13
2 3 &][1 =3 B
W |3 4 5||0 2 &
4 5 6/|3 0 5

Performing row by column multiplication

2(1}+ 3(0) 4(3)  2(-3)+ 3(2)+ 4(0) 2(5h+ 3(4)+ 4(5)
3(1) 4(0)+ 5(3) 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)

[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+18B -12+10+0 20+20+30 22 =& 10

2
1. 8 37 . ;
()] 3 2 is defined because the pre-matrix
_1 qll= 121
has 2 columns which is equal to the number of rows of the
post-matrix.

Performing row by column multiplication,
21 1(-1)  2(0k1(2) 2(1} 1(1)
3(1k 2-1) 3(0)+2(2) 3(1} 2(1)
(-101+ 16-1) (-1)0+1(2) (-1)1+1(1

2-1 0+2 241 1 23
=| 3-2 0+4 3+2 = 1 4 5.
“1-1 0+2 =141 2 20
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Class 12 Chapter 3 - Matrices
il 3 3 "; ‘: _[ 6-1+9 -9-0+
-1 o 2 -2+0+6 3+ 0+
(Row by column muiltiplication)
14 -
- 4 "
1 2 -3 3 -1 2 4 1 2
4. A =5 0 2,B= 4 2 S5 andC=|0 3 3,
1 -1 1 2 0 3 1 -2 3
then compute (A + B) and (B - C). Also, verify that
A+(B- "? (A +B)-C.
2 -3 3 -1 2 1+3 2-1 -3+2
SoI.Ai-B-S 0 2| +|4 2 5 =5+4 0+2 245
1 -X 1 Z 0 3 1+2 -1+0 1+ 3
-Id 1 -1
= A+ B=9 2 7 )
3 25, &
|3 -1 2] 4 )
Again B -C=|4 2 5 - 3 2
2 o3 |1 -z 3
3-4 -1-1 2-2
=|4-0 2-3 5-2
2-1 0+2 3-3
=T =2
= BE-Cwm|4 -1 3 v L)
1 2 0
Putting the value of (B - C) from (4) in L.H.5.
=A + (B - C)
1 2 =3 [-1. -2 0O
=15 0 2+ 4% =1 3
1 -1 1 1 2 0
1-1: 23 Z3+0 in 0 -3
=|5+4 0-1 2+3| = |9 =1 5| ...(48
1+1 -1+2 1+0 2 1 1

Putting the value of (A + B) from (4 in R.HS. = (A + B)-C

4 1 - 4 1 2
= 2 W - 3 2
3 -1 4 1 R

10
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Class 12 Chapter 3 - Matrices
4 -4 1-1 -=-1-2 0 g =3
9.0 2-3 7-2/=[9 -1 & w0
3-1 -1+2 4-3 2 I Q&

From (#3 and (74, we have LH.5. = RH.5.

[2 . 8 2 3

Tl T e

124 12 4
S.HA.——E-EEandB—iii,ﬂlenmmpuhan-SB.

T 2 7 6 2

3“3 5 5 5

2 5 23,

313 [55

2 4 124

s=i.3a-53-%§,§~5555

7,2 162

323 553

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

2 3 5 r - 2-2 3-3 5-5 0 o0 CI'I

=1 2 4/ - |1 2 4/=1-1 2-2 4-4| =|0 0 0O

7 6 2 7 6 2 [7-7 6-6 2-2 o 0 i
Remark. Here answer is a zero matrix.

N 5 cost  sing .. sing - cos
6. Simplify cosa | _ sk Comn . s

Solicosa | 09 EMB L Sine TN TEEE
-siné  cos cosl  sing

Multiplying each entry of first matrix bytcead each entry of
second mafrix by sin

cofn cosb sin b
—sinBcoss  codh

sint 6 —sin b cose
sinG cosd sinf @

cog 6+ 5inth cost sin g —sin & cos
—s5in b cosd + sin 6 cost cof 0 +5sin%e

Remark. The answer mam%z; 5

-5 3

of this question is identity

{unit} matrix I;.

1
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7. Find X and Y if

7 O
7) x+v=|2 .

andX -Y = ‘3 D]

o 3

i J 2 -2
(V7] 2x+3'r_[4 0 and3x+2Y=L_] 5!
= i _'.l'
sol. (7 Gwen.x-r‘r—]zgl A
S
and X-Y= ]0 oi ol
Adding egns. (4 and (4}, we have
zx=|7 0 .[3 o _[7+3 0+0 ]mgl
2 5 o 3 2+0 5+ 3
10 9
1|10 2 2 5
x-3[7 - |2 51']1 e
2 2

Egn. (4 - egn. (i gives

2‘{'[7 _[3 o _[7-3 0-0] [4 ©
2 0 3 |2-0 5-3] |2 2
4 0
i }_‘4 o] Z 2l 20
212 2 2 2 : [ §
2 2
e |
(#} Given: 2X +3Y =[¢ 0] -
-2 -2 ;
and  3X+2¥= , 4 B
Multiplying equation {4 by 2. we have
2 3 4 6 B
4){1-6Y—2|4 0 —lg o L
Multiplying equation (4} by 3, we have
7 B
9X+6Y=3] , ¢ -|_3 14 i
Equation (4) - equation (#) gives
e 6 -6 14 _| 6-4 -6-6
- 15| = |-3-8 15-0
2
-11 1
12
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2
o e F & =¥ g
Wmalay 3y e '
5
Now from equation (4,
2 3
3= - 2%
4 0
2 g 4 24
28 e HLlE AR
“lool? A1 5 ["le o3z
5 5
6 39
wl® 3 2|5
|42
4 0 -6 == -6
“ 0

8. Find X if Y = P jandzx+v=‘1
1 3
4] 1
Sol. 2x+¥-l_ 2] =2x-[_3 gj-\r

- 2x-l

9. Find x and y, if 2|: j + { ;=|: :
Sol. Given: 2]; i; +l{ 3 - ? :i
h lg :;*H ﬂ - ? :1
2+ ) 6 5 6
N 1 2x2 T |1 8

Equating corresponding entries, we have
2+ y=5 and 2x+2=8
= y=5-2=dhd 2x =8 - 2 ==6 x = 3
X 3,}'!' 3.

13
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10. Solve the equation for x y, z and fif

2y +3|‘ 3 =3fed

- ) lEIS
Sol. Given: ] j ]O 21{2346

4 l3 —:l " [ g 1
zy ztg | 12 1
2x+3 2z-3] 91
2y+0 20486 " [12 13
Since the two matrices are equal, so the corresponding elements
are equal.

Thus, 2x+ 3=9
= 2x=9 - 3=6 = ¥=13

=

Also 2z-3=15 = 2z=18 = Z=9
Also ?_y- 12 = y-'ﬁ
and 2t+ 6=18and 2t=12 = =6

S Xm3 ymB Z=9 and f= 6
11.|fxm +,f'j - [lj.ﬂnd the values of x and

Sol. Given: 4:1 * ’{_ :] ' llg
il

My NE

Equating corresponding entries, we have

- =10 A
and 3x+y=75 )
Adding eqns. (4 and (4) we have 5x = 15
or xd2 =3
Puting x =3 in (4. 9 + p=5%=5-9=-4
- x-3y--.

12. Gi = b **Y . find th
g -1 z r+w p [F T

values nf z; ¥ zantf Ww.

sol. Given: 3|~ i X s + 4 iy
z ot z+w 3
[31’ 3y | x+4 6+ X+
x 3z 3ﬂ T|l-1rzew 2w 3
Equating corresponding entries, we have
Ix=x+ 4 = 2x=4 = X:=2 (A
and 3y=6+x+ y = 2y=6 +x =6 + 2(By (})
= 2y=8 =5 y=4 )

14
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and 3z=-1+z+=w2zZ- w=-1 ... LA
and 3wWm2w+ 3 = W= 3,

Putting w= 3 ineqgn. (i,
28-3m-1] = 2Zm2 =» Zwm]
X¥=2, y=4 z=1 w=3
cosx - sinx
13. ¥ F(x =|sinx cosx , show that F(x) F()
1] 0
=Flx+ p.

cosx -sinx 0
sinx cosx 0
(4] 0 1
cosy -siny 0O
Changing ato yin U),F{y]-{siny cosy O
0 (1] 1

Sol. Given: F(x) =

jcosx -sinx 0] [cosy -siny 0
LHS. = Flxd F{)4 }{in X cosx O] lsiny cosy O
0 0 1 0 0 1

Performing row by column multiplication,
€OSXCOS ) —sin xsin y+ 0 —cosxsin y-sin xcosy+0 0 -0+ 0]
sim XCos y+ cosxsin y+ 0 —sin xsin J+cosxcosy+00+0+0
0+0+0 0+0+0 0+0+1

cosbrs B -sin(x+ O
=|sinfx+ # cosle+ B O

0 0 1 r
= - (cos xsin y+ sin xcos ¥ = - sin (x + 4]

Now, changing xto x+ yin (1), we get
cos+ B -sinlx+pn 0
Flx+ Y =|sin{x+ 4 cosber @} O

[ -cos xsin y-sin xcos y

Thus, LH.S. = R.H.5.

0 1
14. Show that:
|5 - 2 2 T
g 7/ (3 o *|3 6 7
A % WL % -1 1012 3
(i 0 1 0|0 -1 1+ 0 -11/(0 10
11 n 2 34 |2 3 a1 0
- [5(2k & 1)3 5{(1k & 1)
o I ]1[3 4‘1 6(2) 7(3) E’(lhi‘{{j

15
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12+21 5+2 33 3

- 1 _|2(5k 1(6) 2(-1)+1(7
“l3(s)- 4(6) 3C-1)+a(7
10+6 -2+47 16 5
=l15+24 -3:+28 T |39 2
From (4 and (#). we can say that L.H.5=R.H.5.

k)

T 3
(Because corresponding entries of matril:_qs 34 and

jra are not same)
[39 2 3
I %3 -1 1.0
(/) Let A =0 1 0 and B 0 -1 1
1 10 2 3 4

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 -1. 1 D
Now, AB= |0 1 a 0 -1 1
1 1 2 3 4

Performing row by column multiplication,
1(-1)+ 2(0k 3(2) 11}k 2(-1)+3(3) 10k 200k 3{43

0{-1)+ 10k 0{2) O(1)}+1(-1)+0(3) 00k 1{1} Di4
1(-1)+ 10} 0(2) 1{1}+1(-1)}+0(3) 1(0k1(1)} 04

-1+6 1-2+9 2+12 5 8 14
orAB= | 0 -1 1 |=] 0 -1 1.0
-1 1-1 1 = 7 |
-1 10 [ 2 3
Again,BA=| 0 -1 1 [0 1 0O
72 34 lxan

Performing row by column multiplication,

(—1)1+ 1(0)+ 0(1) {-1)2+1{1h 0(1) (-1)3+ L{OW+ 0(0
O(1} & 1)0+1(1) 0(2k ¢ 1)1+ 1(1) 03k & 1)0+1(0
| 2(1k 3(0k 4(1) 20(2)+3(1}+4(1}) 2(3}+ 3(0k 4(0)

-

-1 =241 —3 =1. =k =3
- 1 -1+1 (1] 1 0 0 (i
2+4 4+3+4 & 6 11 &

18
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1+0+4 0+0+0 2+0+6 5 0 8
0+0+2 0+4+0 0+2+3 2 4 5
2+0+6 0+0+0 4+0+9 g8 01

5 0 B 1 0 2]

A.3_A.2.A= 2 4 5 [¢] 2 1

8 0 13 2 O 3

540416 0+0+0 10+0+24 121 0 34
_|2+0+10 0+8+0 4+4+15  ,3_|12 8 2
{34 0 5
LHS. =K-8A2+7A+ 2
=2 -6AT+ TA+ 2L

8+0+26 0+0+0 16+0+3
[Here lis | ; because A, & A3 are matrices of order 3 x 3]

21 0 34 5 0 8 |10 3 100
=112 8 23-6/2 4 5+70 2 1+20 1 0
34 0 55 E o3 iz 0 3 |0 o 1
21 0 34 [30 0 48 [7 ©0 14 |2 0 ©
=(12 8 23/-{12 24 30/+/ 0 14 7|/ +j0 2 0O
34 0 55 |48 o0 78 |14 ©0 21 |0 0 2
-9 0 -14 9 0 14
= g -16 -7 t|0 16 7

-14 D -2 14 0 2

-9+9 0+0 -14+14 o 0 @
= 0+0 -16+16 -7+7/ =0 0 0
-14+14 0+0 —-23+2 000

= (zero matrix) O = R.H.5.

11.|u=f: :jandl=[: j,ﬁndkwt!wﬂhh-zl.
Snl.Ghrnn:A-[i :2]

kAl ® <23 =2
g =l o =g

= a9-8 —6+4|=]1 -2
12-8 -8+4 |4 -4
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Putting values of & A and | in the given equatior & A - 21, we
have

ll —2] [z -2 _21 (4] k -2
4 -4 f4 -2 01 0 2
. 1 -2 . 3k-2 -2k
2 - 4k -2k-2
Equating corresponding entries, we have
3k-2 =% 3= k=1land-2==2k=1
and dk=4ds k= land -4 =-2k-2=24=-2+4 =2
= k=1
Therefore, value of & = 1 and is same from all the four equations.
Therefore, k& exists and = 1.

L] —nn!

18.0 A = | and 1 is the identity matrix of
tan 0

-8

cosa - Sina
sima cosa | 7

order 2, showthatl + A = (I - .ﬁ*

0 -tanl
Sol. A = 2| and | is the identity matrix of order 2
tanz 0
2
ie. == ll D]
01

o
‘1 Bi 0 -tani
LHS. =I+A=l,+A=|q 4 + &
tan = 0
s

i
1 -tan=
- . 2 Ah
tan—z' 1
i 0 -tan%
Again, I—a!t=l2—1i3.,—_l‘al 1‘—
tans 0
2
4]
1 tanZ
" an2
i
~tan5 1

19
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-sina
COSn

COS1

RHS.=(I-A) |
sina

Chapter 3 - Matrices
e
1 W3 rcom  -sina
= iank § sine  cosx
2

Performing row by column multiplication,

. o
Cos5o + sina tan )

1 .
- cosa tan ?+ sima

COS01 + SiNi

]l
]
ra| Bl 2

-
Sin—
= €05 +Sina

cos—
2

Cosa CUS%-!— sina sin%

" L1 3
—Sin o+ CO5x tani

. o
sima tani+co5u

—sina cos%+ CoS sin%

i
cos—
2

- cosa 5in(.2‘..+sinu cas.;. sina sa'n%c. COSa cose

i
cos—
2

2

|

Numerator of §;is = -

L]
cos—
2

sine cos-'ﬁ'i—cns«: sin%

a ; i [ .« o
cosia——{ —sinja-—= —_sin
04 2t I 2| cos-z- sin 5
cose cose cose  cose
| 2 F3 2 2
o e o
5rnhn ——~‘ l:05||:[ —_] sins  cos5
a i
cos% m_,% cosZ  cosm
['- cosA cos B + sinA sin B = cos (A - B)
and sinA cos B - cosA sin B = sin (A - Bl
1 —tan%
= - R
an—= 1
Z
From equations (4 and (#). we have LH.5. = R.H.5.
20
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cosn:  -Sina
sine  cosa

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
' 30,000 in two types of bonds, if the trust fund must
obtain an annual interest of

ie, I+A={(-A)

{a}* 1800 (8" 2000.
Sol. Let the investment in first bond be ° x
then the investment in second bond = ° (30,000 - A

Interest paid by first bond = 5?%5: per rupee

Interest paid by second bond = ]%;-per rupee

Matrix of investment is A = [x 30009 z
5

Matrix of annual interest per rupee is &7

100,
Matrix of total annual interest is

’ ?)O]
AB = [x 30000 - [ X ?{30(!)0—3
100

_ [5x+210000-7x] _ [210000-2x
- 100 - 100
2.10, 006 2x

100
(4} total annual interest is given to be * 1,800

2,10, 000-2x
100
= 210,000 - 2x = 1,80,000x = 15,000
Hence, investment in first bond = = 15,000
and investment in second bond = " (30,000 - X
= " {30.000 - 15000} = " 15,000.
(& Total annual interest is given to be ~ 2,000
2,10, 006-2x
T 2,000
= 2,10,000 - 2x = 2,00,000 s e = 5,000
Hence, investment in first bond = * 5,000 and investment in
second bond= " (30,000 - © = (30,000 -5.,000) =" 25,000.

21

. Total annual interest =

= 1,800

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-3-matrices/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-3-matrices/

€IndCareer

Class 12 Chapter 3 - Matrices

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
10 dozen 8 dozen 10 dozen

10 12=120 8x 12=9G0x 12 = 129

Let us represent the selling prices of each book as a 3 x 1 column

80
matrix 5 =60

40
. [Total amount received by selling all books], ;

|

o
431

= [120(80) + 96(60) + 120(49)]
= [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 x n, 3 x k,
2 x p nx 3and 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) kis arbitrary, p=2
(C) pis arbitrary, k=3 (D) k=2, p=3.
Sol. Given: Matrix PY + WY is defined (= possible).
Matrix P is of order p % & and matrix Y is of order 3 x & and
matrix W is of order n x 3.

BS = [12@6 120} ,

Now PY + WY =[P+ W) Y —
We know that sum P + W is defined if two matrices
* +
pxk nx3

P and W are of same order. Therefore p= nmand k= 3 and order
of P+Wis #x3(or px &
Therefore from (1), PY + WY = (P + W) Y is defined as
+ 4

nx3 3xk
Number of columns in P + W is same as number of rows in Y.
sop=nand k=3
. Option (A) is the correct answer fe, k=3and p=n

22
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22.If n= p then order of the matrix 7X - 5Z is
(A)px2 (B)2x n (Chnx3 (Dipxn.
Sol. Since 7= p (given), the order of matrices X and Z are equal.
~ 7X - 5Z 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 % nor2 x p
(o n=
. The é?:i’rrectoptiunis (B) fe,.the order of TX-5Zis2 x n

23
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Exercise 3.3
1. Find the transpose of each of the following matrices:
: 1 A
M| 3 (i) [z j i) |3 5 7
o 28 =
5

Sol. () LetA = %

-IF

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

is a column matrix 3 x 1)

1
Transpose of A (ie., for AT) = IS 5 —1]
{which is a row matrix 1 x 3)

x
2. B

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

(il LetA=

— 12
AorA’ = 3 31.
-1 5 8
(i} LetA= |5 5 &
2 3 -1
(Making) changing rows of A as columns of the new matrix,
-1 5 2
wehave A'orAT=| 5 5 3.
6 6 -1

24
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-1 2 3 -4 1 -
2.¥A=| 5 7 %andl: 1 2 i,ﬂ'ﬂn\rﬂi‘fytht
=2 1 1 13
(Ala+Br=A+8B (M{a-B)y=K-B"
Sol. (AToverify(A+B)=A+B
-1 2 3 -4 1 -5
A+B=|5 7 9+| 1 2 0
= 5 Gl 1.3 N
-1-4 2+1 3-5 -5 3 -2
=| 5+1 7+2 9+0/=| 6 9 ZJ
-2+1 1+3 141 =1 4

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

-5 6 -1
LHS.={(A+By=| 3 9 4 d
-z 9 2

=12 3 -4 1 -51'
RHS.=A+8=|5 7 9 +| 1 2
=B | 13 2]
=1 5 =2 -4 1 1
=2 7 1 +| 1 2 3
39 1 |-5 01
~1-4 541 =241 [-5 6 -1
= 241 7+2 1+ 39 4 ..
3-59+0 1+1 |-2 9 2
From (/) and (#). we have LH.5. = RH.S.
ie., (A+BI=A+8B
(i To verify (A- Bj= A -B "
= e . 4 1 =5
A-8= | 5 7 3J— 1L.Z '0
i | 13 7
Z1+4 7-1 345 F: X iR
= 5-1 7-2 9-0/=| 4 5 9
=2-1 1=3 I-1 -3 -2 0

(Making} changing rows of A - B as columns of the new
matrix, we have
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3 4 -
1 5 -2
89 0

LHS. =(A-B) =

W0 o~

1
-1+4 5-1 —2—1_5

2-1 7-2 1-3 =1 5 -
3+5 9-0 1—:] 8 9 0
From (4 and (#), we have LH.5. = RH.S.

ol

Note (&) = A.
3
L HAS-1 2 tndt:l 12 ;1 then verify that
1]
AA+Br=A+B (Na-BY=A-B"
3 4
Sol. Given: A = [-1 2 andB-I_l 2 1
1. 2 3
01
Making rows of A' as columns of the new matrix (transpose of
i TR 3 =1 0
Ade, (A)) fe, A= 4 D 1]
3 - -1 2 %
_31 -1+2 0+1 [2 1 1|
T la+1 242 143 |5 4 4
s 2 5
L.H.S.-lA+B}'-l: ‘ :‘ -1 4 Ad
1 4
i 4
RHS. =A +B=|-1 2 +[_I £ 1] {given)
1 2 3
01
3 4 [-1 1 3-1 4+1] |2 5
=|-1 2 2 2|=-1+2 2+2|=|1 4] ..(#
0 1 |1 3 [ 0+1 1 4
26
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From (4§ and (#), we have LH.5. = RH.5.

. 3 -1 0 = 2 1
AR 15 o 1]' 1 2 3‘
_ [3+1 -1-2 0-1 [4 -3 -1
4-1 2-2 1-3] |3 o =2
' 4 3
s LS. = A0 |® =-3 0 L f]
el B
RHS—AB'—i; 42 3
RS & ‘_01_123
(given)
3 4 (-1 1 3+1 4-1 4 3
wl=1 =] 2 =|=1=2 2-2|={=3 0| .."
01 1 3 0-1 1-3| |-1 -2

From (4 and {#), we have LH.5. = RH.S.
a nn-zl'f j and B =“: :,ﬂnnﬁnd (A + 28)

Lo -2 -1
Sol. Given: A = l 1 j and B = 1 g]
Making rows of A as columns of the new matrix {transpose of A

. -2 1]
(e, (KY) fe, A=
ie,AY) ie 3 2!

“L O Ezom '—2 0}
1 2!"‘ 3 zI* 2 4

=¥
. A+ 2B = 3 + 2

-2-2 1+tﬂ -4 1
®|l 3+2 2+4/7| 5 6
Making rows of this matrix as columns of new matrix, we have
_ [~4 H
(A + 2B) = 1 6"
5. For the matrices A and B, verify that (ABE B'A’, where
]
(AA= -1{,32[-121} (ilA=|1,B=[157])
N 2
1
Sol. (/) Givem:A=|-4{and B =[-1 2 1]

3

27
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1
MB=| -4 [-12 1], 3isa matrix of order
313,
-1 2 1
3% 3and=4 -8B -4
-3 6 3
(Using row by column multiplication rule)
-1 2 1 [-1 4 -3[
LHS. =(AB) =/ 4 -8 -4|=| 2 .4
s # % |3 -« 4
0
RHS. =8 = [- 12 1}
3
= = .
=| 2 [1- 4315 2 -8 & ol
1 1 -4 3
From (/) and (#), we have LH.5. = RH.5. fe. (AB= BA.
0
(i} Givenz:A=|1 and B = [15 7]
2
0 0 0
AB=|1 [15 7hes=[1 5 7
- [ /- 2 10 1
o O 0 & 2 2
LHS. =(AB}= |1 5 7 =0 5 1 LY
2 10 1 o 7 1
o |1
RHS. =BA' = [15 71 |1 =5 {01 21,5
2 T 31
01 2%
=0 5 1 i
0 71

From (A and (#) we have LH.S. = R.H.5.

ie, (ABY =BA.

Remark. Result to remember form this Q.No. 5:
(AB)Y = | Reversal Law

28

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-3-matrices/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-3-matrices/

€IndCareer

Class 12 Chapter 3 - Matrices

osa  sina
- sinu  cosa
sino cosa
- cos:  sin
Cost Sll'!(:!
—sina cosu|

6. (A A= , then verify that A = |

(iy A=

] then verify that a2 = I

Sol. (/) Given: A=

cost  sina
-sina  Cosx

cosa  sina)’
~sina  cosal
cosa  —Sinal
& sina COSt|

LHS. =AA=

cosa  sina
~-siNa  Cosit

cof a4 sinta Cosa sina —Sinoa cosa

= |sina cosa —cosa sina sinfa+cod a
{Row by Column Multiplication)

=l{=1) =R.HS5.

_jr o
> 1
sina  cost

-cogt sina

{# Given: A =

: .
i i sin ccrs-u[

—cosa  sinal
sine  —cos
cost  Sina

sina  cosx |
-cosx  Sina l
sin? o + Co% a sin a oSt — COSa Sin o«

€OSa Sina —Sin a Cosa cosa+sin‘a

1 0
= =l{=1=RHS.
lc- g <t

]
[

7. (/) Show that the matrix A =

L B
=]

3
ljlsa
3

[

mmetric matrix.
g 0o 1

=1 0 j is a skew-
1 -1

(/) Show that the matrix A

symmetric matrix.
1 ‘=1 5
=1 & 1
5 1 3

(Making) changing rows of matrix A as the columns of the
28

Sol. (/) Given: A= ki
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X =k B
new matrixA=|-1 2 1 =A [By (4]
5 1
L A=A
By definition of symmetric matrix, A 15 a symmetric
matrix.
0 1 -7
(# Given:MatrixA=|-1 0 :1 ...LA
e § 0
i s 0 -1 1
s w1 X 8 =d
1 -1 © . 1 0
Taking (- 1) common from R.H.5. of A we have
0 |
A'=--1 0 1 =-A [By (4]
T =k 0
. By definition, matrix A is a skew-symmetric matnix.
8. For the matrix A = :I , verify that

(A (A + &) is a symmetric matrix.
(i) (A - AY) is a skew symmetric matrix.

Sol. (4 l.iiwm-n:,ﬂ.-.E"i 5
|6

LetB=A-|—A'=A+‘1 5] =|:l 5] +‘1 5]
& 7 Tle A Vis 7

- [1¥1: 5% 7
6+5 T+7 11 1

. 2 11 - 185
B 'lll 1;1 ']11 1;1 -8 (By (A1

B ie., (A + A) is a symmetric matrix.

1
(i) Given: A = ls j

_ 1 5
Let B=A-A Iﬁ-lﬁ ?:I

AR B =ll-1 5-5]
ls i s 7~ [6-5 7-7
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0o -
« =] g 0
. [o =1 01{
i=ix w it}

Taking (- 1) common from R.H. S of B

. 18—
a--|1 ;1--3 [By (4]

Matrix B fe, A -A is a skew symmetric matrix.

i ] a
S.Find;ufﬂlndlu-l1mnl4'a . 3

-b -
3
3
| 0 @& 0 -2 -
A+A=|_3 1] +|a [ -
I—b -c 0 b ¢ D
| 0+0 &-a b- !0 0 0
=|—-3+a 0+0 c-g =0 0 0
-b+b -c+c 0+0 iO 0

0
0
0

Sol. Given: A= I

A=

] a
a 0
-b -
] a
a 0
~-b -c

0 0
0 0Of =
o 0

0 a 0 -a -
-a 0 - 0 -
-8 —-c 0 |b c 0

0-0 a+a b+
—-a-a 0-0 o+ =
0

1 1
- (A + - —
2': N 2

Again A -A =

-b-b —-c-c 0-

lm T

1 0 23

> ~-24a 0
-2b -2c¢ 0
0 a

-8 0 .

=B = 3

Multiplying each entry by

En

3
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Class 12 Chapter 3 - Matrices

10. Express the following matrices as the sum of a symmetric
and skew symmetric matrix:

ol 3 w |-z 3 ,l
|’z -4 =
23 ;
) i:: :'; ﬂ m ili

Note Formula. Every square matrix A can be expressed as
the sum of a symmetric n'nl:rh:;[.l + A) and skew

symmetric matrix:—,{A - AL

3 5§
Sol. ([} Given: Matrix (say) A=i; _,_l

q 3
therefore, A= I? _i’] =‘5 _:ﬂ

By Formula abowe, symmetric matrix part of A
3 1l
s -1

16 6| 3
S 8.5 4 0
and skew symmetric mafrix part of A.

1 1|[3 5 [3 ll'l 1[3-3 5-1
WA=l < s 1) F|1-5-141

1 1{[3 9§
S

1 1
24 1 1 -2 o
5{—4] -é-(ﬂ

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

A

= symmetric matrix{: ?j + skew symmetric matrix

l 0 2
|-2 o
6 -2 2
(# Given: matrix say A =|-2 3 -1
2. =1 3

32
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Class 12 Chapter 3 - Matrices

6 -2 2| 6 -2
-2 3= =|-2 3 -
2 =k B 2 -1

Symmetric part of A »:-{A + K)

Ay .

[ @ =2 2 6 -2 |
'E] <F B “Yul=x 3= I
2 -1 3 2 -1
5 12 -4 - 5 =2 |
-3 -4 6 -2 -2 3 -1 ek d)
4 -2 6 2 -1
and skew symmetric part uf.q:—ﬂ-A'}
B =2 2 6 =2 3
vkl Bo=glA=g 3 =
Ma < o] a2=% 3
6-6 -2+2 2-2
_% S92 33 =14l
2-2 =131 3-3
N s 0 00
=50 0 0 =0 00 BV
0 00 0 00

Given matrix A = sum of matrices {4 and (4

6 -2 2
= symmetric matri 3 -
2 -1

0 00
+ skew symmetric matri}a 0 0[.
0 00
3 3 -1
(i) Given:matrixsayA=|-2 -2 1
-4 -5 2
3 3 -1 3 =2 =4
 Am|-2 -2 1 =3 -2 -
-4 -5 2 e 1 2
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Symmetric part of A %[A + A)

il
ST

3
=
-4

3
=2
-5

-1
1
2

3
+| 3
ot

-2
=2
1

2

Chapter 3 - Matrices

ht

5

wal =

& 1 -5
l -4 -4
- S |

M=

& =2

[ ]
SR

-2 2

kal LA

and skew symmetric part nfﬁl-zﬂ - A)

3 3 - 3 -2 -4
2, M =

= & =2 =
-4 -5 7

=X L @
i-3 3+2 —1+:J

=2=3 =242 1+5
-4+l =b-=1 2-

= —

3-3 3+2 -1+4 -
-2-3 -2+2 1+5|=|-=

-4+1 -5-1 2-2 3
=3 9
2

- Given matrix A = sum of matrices (4 and (/4

1 5

2 2
= symmefric ma I% -2 -2

5
o
2

=]
o Ml

+ skew symmetric matri

[STEFRNTRY ]

€IndCareer
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: i . 1 . 1 5] [1 -1
() Given: matrix sayA-[wl :]"A = [_1 2] -[5 2]

Symmetric part of A ;(,A + K)

1 15+51“.l|2 4}_12 "
3ll-1 2|5 o) "Ela 4 "2 2
and skew symmetric part of.&;:(aﬂ - AY)
g —1‘ e e 5*1i
Zll-1 275 2| TFU1-5 2-2
1| 0 § 0 3 ;
~5| 6 g}ths 0‘ -

-~ Given matrix = Sum of matrices {4 and (&)

: A1
= 5 etri 14
ymmetric mal n+2 3

+ skew-symmetric mal:r'+ 0 j
-3

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

is a
(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 ek
Now (AB - BA) = (AB)- (BA) L-(P-Q'=P-0Q]
= BA" -AB’ [Reversal Law]
= BA - AB [Using (]
= - (AB - BA)

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

cos: - Sina)
“|, then A+ A=1, if the value ofx is

12.FA = s cosc/
w2 ®m% @ o3

cosx - Sina
Sol. Given: A =| .. .,

Alsogiven A+ A=

cosa - Sina
sina CoSt

cosa -Sina

* lsina  cosa

=l=1;

35
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Class 12 Chapter 3 - Matrices
cos: - Sina ‘ cost  Sina 1 0O
*  |sina cosu| T |-sina cosa| "|0 1
2 com 0 1 0
B 0 2cost| Tl0 1
Equating corresponding entnes, we have
2 cosx =1
t 1 T ) 2 a
= 0501 = = EDSE o -3 .

Thus, option (B) is the correct answer.
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Exercise 3 4

Using ele l?;hrquor tiam. ﬂnd the inverse of each of the
matrices, in Exercises 1 to

s S
2 .
1
Sol. Let A =
2

We shall ﬁnd%. if it exists; by elementary (Row) transforma-
tions (only)
So we must write A = 1A only and not A = Al

l_j 1{1:]
2 =lo 1A

(Here | isd because A is 2 % 2)

We shall reduce the matrix on left side to |
Here g; =1

Operate B + R;-2Ritomake =10

1.

R=+2 3
2/ 4 2 -2
-~ - &
R -2R=0 5
S EEEA N
¢ 5 |-2 2”R+2 0
B2 1
Operate R, + %R, to make ;= 1
. 1 0
0 i]-—_z LA
5 5

Now operate R + R; + R, to make 4, = 0

37
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Class 12 Chapter 3 - Matrices
2 1
140 -1+ 5 Mg
= - A
B 21%.2 2
5 5
1 0 s =
(=k)=|3 3
- fo w5
a2 B

By definition of inverse of a matrix, & =

utl' wj w
F I
il |

Note. Any row operation done on left hand side matrix must also

be done on the prefactorjlof 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 = |
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.

7

2
Sol. Let A = il 1]

- 5
We know that A = bA = ll ﬂ'iﬁ 1A

Operate R IR, (to make & =1)

1 1 0 1
= lz J’L Oln

Operate B + R;- 2R (to make @ =0)

. | A 12]A
2-2 1-2 1-0 0-
1 3 o 3
> IO -1 "1 -2]“
Operate R + (- 1) Rliomake & = 1)
1 I 4]
: o af - a2

Operate A + Ry -R; (to make @& = 0)

- l; ﬂi-i;l-l_i _;'IA
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Class 12 Chapter 3 - Matrices

. By definition of inverse of a square matrix, A = [_i _Q i

s |

Sol. Let A - |1 3]

Weknow that A=FA = Il §=‘1 Q]A

2 0 1
Here # = 1.To make g = 0, let us operate R R; - 2R;.
1 3 1 OA R+ 2 7
- o0 1 T|-z2 R+ 2 6
R, -2 = 0 1
R;#+ 0 1
2&4 2 0
Rz—zﬁ % 1
Now 4;= 1.Tomake 3; as zero, operate R+ R,-3R,.
i-0 3-3 1+6 B—3A
N 1 -2 Aa
10 -
. Bydeﬁmiun,.tl=[ 7 '3]_
-2 1
2
4. 5
2 3
Sol. Set A =
l5 7
. 1
We know that A = pA = 5 ?] =0 ﬂn
Let us try to make 4 = 1. OperateR; + R;-2R;
~ 3 _[ 1 0 |2 2 Dl
5-4 7-6/ |0-2 1-0* 3.8 "2
Now operate R QJR;tomake 4 = 1
i ll 1‘ ql—z 1A
2 3 1 0O
39
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Operate R BR; - 2Rtomake & = 0
-2 1

1 1 1 -2 X
= A= = A
2-2 3-4 1+4 0-2 |0 ﬂ | 5 —‘

Operate R # R;-Rtomake 5 =10

1 -2-5 1+2

[D ‘l)[t=h]=I 5 =2
iy =

= lz"'i 5 _jﬁ = A'IH[ 5 _j

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

operate R + %Rl. But for the sake of convenience and to awvoid
lengthy computations, we should avoid multiplying by fractions.

Iz
5|- .7 -
Z 1
Snl.LetA.l? 41
1 O
01
Let us try to make §, = 1. Operate B + R, - 3R,

-3 1 0 2 1 10
‘?—5 4-3 " lo-3 1—ol"" ll 1] '[—a 1]'HL

Operate R # R;-Rtomake g =1

2 1
We know that A=A = |',r 4;-.:1

i o 4 -1
: i ) -3 IA
Now Operate R + R; -R 1 (to make & =0)
1 O 4 -
o o 1 " |-7 2]‘”‘
Now a;=0and g;=1.
or = . "liA
-7
. By definition of'tnversenfascmarematﬂx.i.=| 4 _1|.
2
ot 2
5ul.LetA=l2 Sl
T 3
40
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2 10
We know that A = bA = ]1 :]-[ﬂ 1]“

Operate R, @R, to make 3;=1;

1 3 |0
2 sl =1 ;""‘

Operate R, + R;- 2R, (to make & =0}

= l 1 3 ’ = 0 1 ‘

|12-2° 5-6 1-0 0-2

(4] 1

- io s =i1 —2|A

Operate Ry » (- 1)R; tomake 3 =1;

¢ o 3 -|5 3
o1 —1

Operate Ry + R;- 3R, (to make @ =0}

1- 0 3- 3] 0+3 1—6]

1

=

=

-1
1 U
= [0 1 ’L-I'l-"--_ j

- 3 -5
~. By Definition, &' = [ 2‘ o

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

3

3
Sol. Let A =
) s 2
We know that A=A =

Let us try to make a; =1

5 )

3 1 O
5 j‘ 0 1]‘
6 2 2
Operate Ry + 2R, = [5 2 uio g]A
Operate R + R;-R;(to make g = 1)
_ ll D] _[2 -1
5 2 o 1
Operate R, + R;-5R; (to make 3, = 0)

“lo 4 “hanna® “d T 0t

41
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Operate R, + %R; (to make g =1)

1 0 2 -
o 1 Iﬂlzl-l_s 3!.&

Now a; has already become zero. Therefore,
2
[3 3 a
-3 o
Sol. Let A = b
s 13

4 5 1
We know that A = A = [3 4]-[0 ‘])j,n,
Operate R + R;-R; (to make g =1)

TR,

=

=

3 4
Operate R # R; - 3R; (to make ,1:0]

o i =15 da

1 | - 1

3-3 4- 0-3 1+3
Now & has already become 1.
Operate R + R;-R; (to make @& = 0)

: | 1+3 -1-4
= Iy = I _; _i‘ A. Therefore, Al = |
3 1
-2 1.

. S
Sol. Let A = lz _:1

4 -5
-3 4

31 10
We know that A=A = l2 ;1-[0 ]]A
Operate R + R; -R; (to make g = 1)
I 3 1 =
* 2 3 -l 2
Operate R, + R; - 2R (to make g = 0)

-1 [IBIll_llﬂ.
[22?5]021»4 D 1" |-2 3
42
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Chapter 3 - Matrices

Now &3 = 1. Operate R + Ry - 3Rz (to make a2 =0)

=

= hzl:

10. ]_i ',:].

e
A
]

Sol. Let A - [_3 _;1

4

We know that A = bA = [_i _j -l

1 =
0 1

Let ustry to make 5y = 1

Operate R + R; + R,

-2

3-4 -1+2] [1+0 0+1
-4 2 (] 1
Operate R + (- 1) R
1 -1 -1 -1
- |—4 2 0 1]‘lL
Operate R, + R; + 4R; (to make 3,; = 0)
1 -1 1 =
= = ﬂ.
o 3 -l

Operate R, + [—%I R; (to make g =1)

1+6

= -

-1 -1
- 1 -1 - 3 A
0 : 2 3
WEF@:@H"Rl'PR;lmmakEAZ-D:'
1
1 =
1 il
2

-. By definition of inverse of a matrix; &' =

1

‘]’}A

-1 3 _[11
o1

Nl =
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- R
A
snI.LetA-li :'ﬂ
- D
We know that A = pA = |1 [D lA
Operate R BJR; (o make g = 1}2

= o ld-ha

Operate R + R, -2R1(tn make @ = 0)

1 —2 1 1 - (4] 1
lz—z -5+ M3= u 0- z]“ [n _] l1 -2]‘“
Operate R, + |_5} R;(tomake & = 1)
1 i 0 1
= = Au
[u f] k%

.
Operate R + R, + 2R; (to make a; = 0)

1o -2.2 _[0] 1*z‘ﬁ
o 1 i |
2
[ d A 3 38
= (mhl=| 1 (A = Al=]| 1 _|.
0 1 S 21
5 1 3 1
Lz.l_z :
Sol. Let A= | , 1[.

Here, Aisa 2 » 2 matrix. So. westartwithA=1L A

6 — 2
-2 j=0‘]].iA

Operating Ry + 1/6 R to make,g2= 1.

1
6 A
01

or

we have

= |
Il

-2
Operating B + R; + 2R to make non-diagonal entry below
&) as zero,
i =2 1 @
we have 22 = 62 A
-2+ 2 1—3 l}+—6— 1+0
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Class 12
1
-1 ]_
or 1T=i
of [
# 3

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

A Y does not exist

Note. if after doing one or more elementary row operafions, we
obtain all 0's in one or more rows of the left hand matrix A, then

Chapter 3 - Matrices

0
A
1

A* does not exist and we say A is not invertible.

13. l_‘l *_j.

Snl.LetA=[

2 -3
=4 2

Weknow that A=FA = l

T

i 3 o1
Operate R + R; + Ry (to make & =1}
. 2-1 -3+2 1+0 0+1 "
-1 2 0 1
1

Y

=lo

] a

Operate R, » R, + R, (to make 3, = 0}

; ;1
- o 4-h 34
Now &, = 1. Operate R + R; + R; (to make 4, = 0)
. £ Jocun® 1

10 1 X :2

-. Bydefinition; Al= l

wfly

snz.mn_[z ﬂ
4

2 3
- i

2 1
Weknow that A=A = 14 ﬂ=|o 2].&
Operate R + %Rlitnmake F=1)

'11

il ol

"o 4"

4 2

€IndCareer
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= A= A

. & . L
2 =
4-4 2- 0-2 1-9 o0 -2 1
Hence, &' does not exist.

Operate R + R; - 4R, (to make g =0)
1
g ¥ 1 5edq ¥
Here one row (namely second row)} of the mafrix on LH.5.
contains zeros only.
Using elementary transformations, find the inverse of each of the
matrices, if it exists, in Exercises 15 to 17.

[ =3 !l
15.|12 2 3.
13 -2 2‘
Z -3 3
Sol. LetA= |2 2 3
3 -2 2
We know that A =Al (we have taken lbecause matrix A is of
order 3 x 3)
2 =F -3 1 0
- 2 2 3 =|0 1 0 A
3 -2 2 0 0 1
Let us try to make &, = 1
Operate R #+ R; -R3
-k =1 1 I @ =1
= 2 2 3 =0 1 0 A
3 -2 2 00 1
Operate R + (- 1) Rtomake & = 1
1 r e | -1 0 1
= 2 2 3Y=|010A
3 =2 2 0o 1
Operate B + Ry~ 2R; and Rz + R - 3R (to make 41 = 0 and
&y =
i & 1 -1 =1 0 1
= |2-2 2-2 3+2/ =|042 1-0 0-2 A
33 —2-3 243 0+3 0-0 1-3
1 1 -X =18 1
=2 0 0 = 21 -2|A
g -5 j 3 0 -2

Operate R [ R; (to make & non-zero)
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Here &, is already 1.

Operate By + B; + 3R and R+ R - 2R (to make y = 0

and &, = 0}

1 3 -2
-3+3 0+9 -5-6
2-2 5-6 0+4

= =

1 3 =2
= 0 g ’11 -
o0 -1 4
Operate R, QR to make sl
1 3 =2
0 9 -1}
Operate R » (- 1) Rto make
13 <=2
= 01 -4 =
0 9 -11

Operate l}-r R - 3R to ma
make a; = 0)

i-0 3-3 -2+12
o 1 =8 (1™

¢ 9-9 -11+3

dareer

Class 12 Chapter 3 - Matrices
1 3 -2
16. /-3 0 -5,
2 5
1 3 -2
Sol.LetA=|-3 0 -5
r ] (4]
We know that A = ;A
i3 -2 1 0 O
= -3 0 -5 =|0D 1 0 A
2 5 0 O 0 1

1 0 0
0+3 1+0 0+0 A
0-2 0-0 1-0

10 0
31 0A
-2 9 1

impler entry
1 O 0
-2 0 1
3 10
s=1
0 0
0 -1l A
1 0

1
2
3

1-6 0-0 0+3
2 0 -1
3-18 1-0 0+9

A

-5 0 3
2 0 1A

1 0 10
01 -4 =
o0 2

=5 1. 9

Operate R + %n;to make = 1.
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Class 12 Chapter 3 - Matrices
1 0 10 -5 0 3
= 01 -4 = 2 0 -1 A
00 1 |15 1 9
25 25 125
Operate R+ R, - 10R (to make,s= 0) and,’e R + 4R
{to make a=0).
150 10 90
& i htee O Y
60 4 3
= 0 1 0 (= 5 -— —_ =1+=
nnl(iaj 225 l:.'|+25 1+2A
-15 1 1
FL 25 25
-2 -3
5 R
== %
- =15 25 25 A
== E 3
5 25 25
-2 3
) (i .|
5 5
Wi, At |2 A
By Definition, A T 35 3E|°
-3 1 ]
=Rl s B B
17. -
01
2 0 -1
Sol. Let A= |5 1 0
01 3
2 0 -1 1 0
Weknow that A=4 A = 15 1 0 =0 1 0O A
01 3 L+ S+ B
Let us try to make 4, =1
Operate R, + R; - 2R
2 0 - 1 00
= 11 2l =1-2 1 0l A
01 3 o o0 1

Operate Ry BIR; (tomake g = 1)

€IndCareer
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il 1 2] !—2 1 0
= 2 0 -1 = 1 0 0 A
o r 3 |00
Operate R # R;-2R;to make & = 0.Here g is already 0
1 1 2 -2 1 0O
= 0 -2 -5 =| 5 -2 O A
] 1 3 0 o 1
Operate R, BIR; (to make & = 1)
1 1 2 -2 1 0
FF 0 1 3| 0 0 1 A
g -2 -5 5 -2 0
Operate R + R - R to make g = 0 and;R» R; + 2R to
make a; = 0.
1 0 1 -2 1 -1
= g1 B =] 8 & A
& 0 1 5 -2 2
Now a; =1
Operate R+ R; + R (to make @ = 0) and ;R R; - 3R (to
make §; = 0)
1 0 O -2+5 1-2 -1+2]
= 0 1 0l (=hk = |0-15 0+6 1-6| A
g 0o 1 5 -2 2
i -1 1
or I3 =|-15 6 -5/ A
5 -2 2
i -1 1
By definition, &' = |-15 6 -5|.
5 -2 2

(A) AB = BA
(C)AB=0,BA=1

Sol. Option (D) ie, AB = BA =

inverse of a square matrix.

18. Matrices A and B will be inverse of each other only if

(B)AB =BA =0
(D)AB=BA=1
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Sol. Stepl. Whenn=1,(d+ M9=2"1+ na" "' W

w{d+ Al A4+1538 = A+ A= A+ HAwhichis true,

. The result is true for n = 1.

Step Il. Suppose the result is true for 7= &

ie, let (3l + bA)=SF1 + M 1m A

Step Ill. To prove that the result is true for 7= £+ 1.

Now (d + bA)* Lial + 84) . (4 +%6A)
=(al + ) €2 + &1 pa)  [Using (A]
= 5*1F + BhA o+ Bal + K5 BN

[By distributive ;roperty]
§*1|+fam+*m+&- ;

108 S——— 0 1o 1] [0 0]
1.| LIA = Al Aand!.zﬂ aia o=l &=
=5 Y+ e+ A +0 S5+ k+ DY
= The resultis true for 7= &£ + 1.

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

11 1 an-l :n-l r-l
2.FAa=|1 1 1, prove that A=/3""1 371 371 pen,
11 37-1 go-1 gn-1
Sol. We shall prove the result by using principle of mathematical
induction.
1 11
Given:A=/1 1 1 -y
111
3n-1 3)1—1 30—1
Let P(n): A" = |37} 371 371 b
3!1-1 3}?—1 3!1—1
Step I. Putting 7= 1in (4,
0
:: ;D i 1. 11
Therefore, P(1): A = =111
3% # A
which is given to be true by (/.
P(1}is true Le., Eqn. (#) is true for n= 1.
Step Il. Let P(X) be true /e. eqn. (4)is true for n = k
36-1 361 3b-1
Putting 7 = kin (4}, A*= |3%-1 3&1 31 ..

3*‘ 1 3!’* 1 31“ 1
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Step Ill. Multiplying corresponding sides of egn. (4/) by egn. (4

3k01  3k01 3kl 1 1 1
P b Al ol i B SR S
i 3k01 kol sar| | 101 1

Performing row by column multiplication on right side
FFOL, PRI O ST 00, T 1, 300, 38
01, 301, 301 301, 3401, 301 3601, 301, 3401

= pk+l
& k01, 3k01, 3k01 %01 301 gé01 3k01, 3k01, 301
g g B
T
¥

(o F 1+ F 1+ F a3 F e x+x+x=30
-3.3*‘1-31“‘1-}]
o Egn. (#)istruefor m= k+ 1 (. on putting m= &+ Lin(#),
we get the above eguation)
ie, Plk+ 1) is true

P(m ie. eqgn.(# is true for all natural nbyPM .

=;1+n
1 , then prove that A 1[11'1 where

mis any positive integer.
Sol. We prove the result by mathematical induction.

1+2n O

gl

Stepl.Whenn=1 A= n 10® oy
, |1+2 pa
= A -‘ 1 1D

3 -4
o A= ‘1 ~1] which is true. = The result is true for 7 =1.
Step Il. Suppose that equation (4 is true for n= £

g g 1+2k O

ie, letAf= Kk 10% .
Step lil. To prove that the result is true for n= &+ 1, we have
to show that

(Putting 7 = &£+ lin (A}

Ak +1 1+2k+1) [Dak+ I:IJ 3+2k -4-4k il
| k+1 1pg2¢+1) T k1 -1-2k
41 1+ 2k Dﬂ. 3 -4 " -

Now A = AA K 10 1‘ | [ [Using (41
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Performing row by column multplication,
|3+ 6k-ak -4-Bk+4
T |3k 1-2F —4k-14+24

Sol.

Sol.

Sol.

which is the same as (4.
= The resultis frue for = & + 1.

Hence, by the principle of mathematical induction, the result is

true for all positive integers n.

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

skew symmetric matrix.

A and B are symmetric matrices
a A' ' = A and 'B= B

Now (AB-BA) "= (AB) - (BA)

= BA - AB
= - (AB - BA)
- (AB - BA) is a skew symmetric matrix.

Show that the matrix B'AB is symmetric or skew
symmetric according as A is symmetric or skew symmetric.

Now, {B'AB) = [BAB}]

= (ABIB) B
or (BAB) = BAB -
Case I. A is a symmetric matrix

o A=A
Putting A’ = A in equation (/(B'AB)’ = BAB
. BAB is a symmetric matrix.
Case Il. A is a skew symmetric matrix.
. A= -A

i’uthngA = - Ain equation (/, (88)' = Bi-A)B = - BAB

B'AB is a skew symmetric matrix.

. Find the values of x, y; zif the matrix

0 2y
A=|x ¥y -2 satisfies the equation’A= L
x =y
0 2y
Given: A=x ) —3.
I* =¥
0 2y j 0 x
Therefore, A= | X ¥ _zi =2y ¥ ‘3
x -y z -z
~ AA=1lgiven)
0 ¥ X 0 2y z 1
= 2y ¥y -¥ X ¥ =E|=10
zZ -z 2z x -y z 0
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3+2k -4- 4.&‘]
1+ & -1-24

[:(P-Q) =P -0
= BA - AB’ [Reversal Law]

/


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-3-matrices/

€IndCareer

Class 12 Chapter 3 - Matrices

(Here I] is § because) matrices A and Aare matrices of order
3 x 3

0+ X+ O+xy-xy O-xaxz| [1 0 0
= [0+ xp-xy 4+ P+ Y} 2yzyz-yz=0 1 0
O-2x+ 2x 2yZ-ye—yZ Z4 2+ 72 0 0 1
22 0 0 1 00
= 0 6/ 0| =01 0
0 0 32 & 8
Equating corresponding entries, we have
2E=1, 6/=1, IZ=1
1 1
- 3:5, Pz ez
= X =t . =+ v Z = J—
Xx==% 3 =4 1 ==t x
—?E- ¥ —xr _35'-

7. For what valueof x, [1 2 1]

1 2 @ 0
Sol. Given: [1 2 1] a 1 2l =0
1 a 2
+ + *
Orders 1 x 3 I x3 I xl
Multiplying first matrix with second matrix

0
= [l+4+12+0+00+2+H=0

0

= [6 2 4] 2l=0
X
+ 4
I3 3K

= [0+4+4x,.,=0=[0],
Equating corresponding entries 0 + 4 + 4xdwrd -4
—4

= X e = = ]

u.ru:[ 3 :,:hnwthatd-u-r?l:n.
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Sol. Given: A -1 ?L 1]

-1 3+ 2
A
Wik 3] 8 5L 2

LHS, = Al - 5A + 7l =A-5A+ 7;
[- Ais2 x 2, therefore | is I]

|5 4

_las_5|31+?1 0‘
=5 3 -1 2 I
IBS‘_!.SSJ*_?D 8-15 55] 7
-5 3" |51 0 7] |-5+5 3-10 |o 7
-7
=| I [ ‘ I',-'+ 0+0| _ [0 D‘=0=H.H.S.
o 0+0 -T+7 00
10 2
9. Findx, if[x -5 -1]|0 2 1 =0.
2 0 3 |1
1 0 2 x
Sol. Given:[x -5 -1](0 2 1 4| =0
2 0 3| |1
+ * +*

order 1 x 3 order3 x3  order3x1l
Multiplying first matrix with second matrix

[1-0-20-10-021—5—3{:‘ =0
&

= [x-2 -10 2x-81|38
1
+ ¥

order 1 x 3 order 3 x 1

= [{x - 2)x- 10{4) + (2x - 8)1] = O
= [#-2x-40+2x-81=0 = [#-48l1.1=1[00x1

Equating corresponding entries,? x 48 = 0

= #=48= y=x[i5==x {163 =24
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
L] 6,000 20,000 8,000

56
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{a) ¥ unit sale prices of x, y and z ar250, 1.50 and
' 1.00, respectively, find the total revenue in each
market with the help of matrix algebra.

(b)) ¥ the unit costs of the above three commeodities

are ' 2.00, 1.00 and 50 paise respectiviey. Find the gross
profit.

Sol. The matrix showing the production of the three items in market |
and Il can be shown by a 2 x 3 matrix.
Let A be this matrix, then
x ¥ z
o | {10, 000 2,000 18, I}DJJ
I} 6,000 20, 000 8.00Q, 4

{a) Let B be the column matrix representing sale price of each
unit of products x. y 2.

[2:

Then B = 1.%

1 31
We know that revenue (= sale price x number of items sold)
In matrix form,
[Revenue matrigl. 1=A « 3% Bx1
Revenue from Market |
Revenue from Market] Il

f2.

_ [10.000 2,000 18, 0 i

6.000 20,000 8,000, ;| ;
31

25, 00G- 3, 006-18. 0 _ 146,00
15, 00G 30, 000:8. 000, , |53,00
Eguating corresponding entries, we have the revenue collected

by sale of all items in Market | = * 46,000 and the revenue
collected by sale of all items in Market Il = ° 53,000.

(6) Let the cost matrix showing the cost of each unit of products
x, ¥, zbe given by the column matrix C (say)

2
4
03, ,

Thus, the total cost of three items for each market is given
by: {In general form)
[Cost matrix] = AC

2
4 |1o. 000 2,000 18,0 l 3
6.000 20,000 8.000; ; |gq

C
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Sol.
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_| 20. 0062, 00G 9,00
12, 00G- 20, 00G 4, 00

Profit matrix = Revenue matrix - Cost matrix

31,000 _ [15.0
530 36.0 17,0

Hence, the gross profit in both the markets

=" 15,000 + ° 17.000 = ' 32,000.

Find the matrix X so that

12 -7 -8 -
X = .

4 5 2 4
13 3 -7 -8 —:]
Given: X 14 = ﬁ] .[ 5 & |
* + &
order order order 2 x 3

m X m(sayR x 3
I

= 2 [because numbers of columns in pre-matrix of product
must be equal to number of rows in post matrix)
and so L.HS. matrix is of order m x 3. Again R.H.S. mafrix is of
order 2 x 3. Therefore, m = 2 (By definition of equal matrices)

. Therefore, matrix X is of order m » nie. 2 x 2.

 d

Putting this value of X in egn. (A,

e dlssd-[27% 7

Let X=

Tl 4

a+4b 2a+5b 3a+ ¥ -7 -8 -
c+4d 2c+5d 3c+ 6 2 4

Equat:n%cones;mndmg entries, we have

=

. c+ad=2
2a + 56 =-8 LA 2c+5d=4
3a + 66 =-9 ] 3c+ 6d=6

Let us scolve eqns. (# and (/¥} for 2and &
Eqn. (4} x 2 gives2a + Bb = - 14
qn. (A is 2a + 5b = -

- = +

Subtracting, 3{3--ﬁ==b--§--2

_ 3L
1 |36,
. The profit collected in two markets is given in matrix form as

Chapter 3 - Matrices

k)

-4}

)

- viid

Puting 6 = - 2 in (4, 8 -B == Ta=-7 +8 =1
Putting s = 1 and & = - 2 ineqgn. (1, 3 - 12 = - 9

€IndCareer
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= -9 =-9 which istrue. .. valuesof 3=1and b= - 2 exist.
Now let us solve eqns. (v and (v for cand d.

Egn. (vl x 2 gives 2c+ Bd=4

Eqgn. (wa) is 2c+5d = &

Subtracting, 3d=0 = o -g =0

Putting = 0in (), c= 2
Putting ¢= 2 and &= 0in (w7}, 6 = 6 whichis true.
values of c=2and &= 0 exist.

Putting these values of 3, &, ¢, d'in (#), matrix X =l;

12. If A and B are square matrices of the same order such that
AB = BA, then prove by induction that '8 B"A. Further,
prove that (AB]= A"B” for all me N.

Sol. Given: AB = BA ol
Let P(n): AB" = BA A
We have been asked to prove egn. (#) by P.M.I.

(Even if not asked, we would have proved it by P.M.L)
Step I. For n= 1. From eqn. (), P{1) : becomes AB = BA
which is given to be true by eqn. (4
- P{l}istrue fe, egn.(Mistrueform=1
Step Il. Let P(£) be true fe. eqn. (#)is true for n= k&
- Putting = kin (i), we have AB* = B'A i
Step I, Post-multiplying both sides of eqn. (4} by B,
We have ABB = BAB
of A.B‘*! =gaB
Putting AB = BA from (/) in R.H.5., we have
AB**l=pBA = AB‘*l=pftla

Egn. (@ istruefor m= k+1

(" On putting 7 = &+ 1in (4, we get the above result)

-~ Pl + 1) is true.

Pim Le. eqn. () is true for all ne N by P.M.L

ERTTEN _El is such that = I; then
(A)1 +a? 4By = 0 (B}1 -a +fy = 0
(€)1 -a -py=0 (D)1 +a? -py = 0.
Sol.ﬁivm:A-i; _2 and A= | {=15)] " Ais2x2

= A.A=l; = [“
g =

ol 15 al=lo ¥
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i 3o 8
ay-ya pyre?| [0 1

 py 0 _il Dl
0 a? py 01

Equating corresponding entries, we hawe + fy=1
o 1l-al -gy=0.
Therefore, option (C) is the correct answer.

14.If the matrix A is both symmetric and skew symmetric,
then
(A) A is a diagonal matrix (B) A is a zero matrix
(C) Ais a square matrix (D) None of these.

Sol. Because A is symmetric, therefore=AA v
Because A is skew-symmetric, therefore=A- A ol
Putting A" = A from (/) in (i, A = =AA + A =10

a ZAm0 = Am g =0
Le., Aisa 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+BF «A? + B + 2AB always.
But if matrices A and B commute ie, AB = BA, then
(A+B)=A+H+ 24Bandalso (A +'83 £+ H + 3AB(A +B)
15. If A is a square matrix such that & A, then (1 + A)- 74

is equal to

(A) A (B)1-A {ch1 (D) 3A.
Sol. Given: & = A A

Multiplying both sides by A, A* = & = A (By () A

The given expression = {I + Ak 7A
444 + 3A0+ A) - TA
[We know that Al = IA, therefore using above note we can
apply (A +BY=A'+ B’ + 3AB(A + B)]
=3+ A%+ 3PA + 3147 - 7A
Putting A’ = A from (4 and & = A from (4 and
¥ =1and 1 = I (Because’i= 1 always for all & N)
=] +A + 3A + 3IA - TA
=l +A + 3A + 3A-FA Al=AandlA=A)
-+ TA-TA=]|

Hence, option (C) is the correct answer.
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