Chapter 3 - Matrices NCERT Exemplar - Class 12

3.3 EXERCISE

SHORT ANSWER TYPE QUESTIONS
Q1. If amatrix has 28 elements, what are the possible orders it can
have? What if it has 13 elements?
Sol. The possible orders that a matrix having 28 elements are
{28x1,1x28,2x14,14x2,4x7,7 x4}. The possible orders
of a matrix having 13 elements are {1 x 13, 13 x 1}.

a 1 x
Q2. Inthe matrix A={2 3 x*—y|, write:
-2
0 5 —
5

(1) The order of the matrix A (ii) The number of elements
(iif) Write elements a,3, a5, 4,
Sol. (i) The order of the given matrix Ais 3 x 3
(i1) The number of elements in matrix A=3x3=9
(iii) a;=the elements of i row and j™ column.
S0, ayy=x%—y, a3, =0, a,=1.

Q3. Construct a,, , matrix where

. (i-2j)° y L
(@) aij=T (if) ai].=|_21+3]|
Sol. Let A{“H ”12}
A1 3 Jpy
._2.2
(1) Given that a; = (G=2))
2
e 1-2x1° 1~ _(1-2x2?* 9
11 ) —2’ 12 ) —2
2-2x1)> 2-2x2)2
g = B2, @22X2

N N

1
Hence, the matrix A = 2
0



Chapter 3 - Matrices NCERT Exemplar - Class 12

(if) Given that a;= |-2i+3j]]
a = |-2x1+3x1|=1; ap,= |-2x1+3x2 =4
ay = |-2x2+3x1|=-1;a=|-2x2+3x2[=2
Hence, the matrix A = {_11 ﬂ
Q4. Construct a 3 x 2 matrix whose elements are given by

— 5IX Qi 1
ai]-—e sim jx.

VIRV
Sol. Let A=|ay ay
31 A3 3.5
Given that a; = e sin jx
a;; = e*sinx a;, = e*sin 2x
fy = €% sin x fyy = € sin 2x
fy = ¥ sin x Ay = €3 sin 2x

e‘sinx e*sin2x
Hence, the matrix A —|¢2%gin x 2" sin 2x

e sinx €3 sin 2x

Q5. Find the values of 2 and b if A =B, where
2
A:[a+4 3b}, po|20t2 D42
8 -6 8  b°-5b
Sol. GiventhatA=B

{a+4 3b} 20+2 b’ +2

= = )
8 -6 8  b*-5b
Equating the corresponding elements, we get
a+4=2a+2, 3b=b>+2 and b*-5b=-6
= 2a-a=2, b*-3b+2=0, V*-5b+6=0

a=2
s b2-3b+2=0 s b2P-5b+6=0
= b2-2b-b+2=0, b2-3b-2b+6=0
= bb-2)-1(0b-2)=0, | = bl-3)-20-3)=0
= b-1)(b-2)=0, | = b-2)(b-3)=0

- b=12| = b=223
but here 2 is common.
Hence, the value of a =2 and b =2.
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Q6. If possible, find the sum of the matrices A and B, where
A=\/5 Uoana B=|T Y 7
2 3 a b 6
Sol. The order of matrix A=2 x 2 and the order of matrix B=2x3
Addition of matrices is only possible when they have same
order. So, A + B is not possible.
7.1 x=|3 T -1 =|2 1 -1} fing
Q X{5_2_3andY724,
(i) X+Y (i) 2X-3Y
(iii) A matrix Z such that X +Y + Z is a zero matrix.

31 -1 21 -1
Sol. Giventhatx={ :| and Y={ }

5 _2 -3 7 2 4
o xeyo [P 1AL 2 1
5 -2 —3|Tl7 2 4

_|3+2 1+1 -1-1} (5 2 =2
_{5+7 ~2+2 —3+4}_Lz 0 1}
3 01 -1] 21 -1
(i) 2X—3Y=2{5 5 _3}—3{7 5 4}

[2x3  2x1 -2x1] [3x2 1x3 -1x3
2x5 -2x2 -2x3] [3x7 3x2 3x4

6 2 -2] [6 3 -3
" 10 -4 —6}{21 6 12}

[6-6 2-3 -2+43 0 -1 1
10-21 -4-6 —6—12}{—11 -10 —18}
(iil) X+Y+Z=0

3 1 -1 2 1 -1 ab c 0 00

- {5 -2 —3}{7 2 4}{(1 e f}z{o 0 0}
a b ¢
whereZ={d . f}

3+24a 14140 -1-1+c 000

- {5+7+d —2+2+e —3+4+f}={0 0 0}

5+a 2+b -2+c 000

- sz e 1+f}={0 0 0}
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Qs.

Sol.

Qo.

Sol.

Equating the corresponding elements, we get
5+a=0 = a=-5 2+b=0 = b=-2, -2+c=0 = c=2
12+d=0 = d=-12, e=0, 1+f=0 = f=-1
-5 -2 2
-12 0 —1}
Find non-zero values of x satisfying the matrix equation:

2x 2 8 b5x 2
; P s (x*+8) 24
3 x 4 4x (10)  6x
The given equation can be written as
2x* 2x| [16 10x (2x* +16) 48
+ =
3x x*] [8 & 20 12«
2¢* +16  12x | [2x* +16 48
20 12x

Hence, the matrix Z = [

3x+8 x%+8x

Equating the corresponding elements we get

12x = 48, 3x+8 =20, x2+8x = 12x

-, x=%= ., 3x=20-8=12, = x2=12x-8x =4x
x=4, = xX2—4x=0
x=0,x=4

Hence, the non-zero values of x is 4.

01 0 -1
IfA={1 1}anclB= 1 0
(A+B) (A-B)#A%-B?

}, show that

0 1] 0 -1
Given that A=[1 andB=[ }

1 1 0
0 17 [0 -1
Ave- |} 1H1 O}
R A+B=_O+0 1—1} - A+B={0 0}
1+1 140 2 1
0 17 [0 -1
A_B=_1 1}{1 o}
[0-0 1+1 0 2
= A-B= 1-1 1_0} = A_B:[O J
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. ~Jo of0 2] [0+0 0+0] [0 0O
"(A+B)'(A_B)_{2 1“0 1}_{0+0 4+1}_{0 5}

bl
|

A A-B-B
T 01
gt el

0+1 0+1 0-1 040

10+1 1+1} 0+0 —1+0}

1 1 -1 0 1+1 1-0 2 1
1 2}_[ 0 —1}{1—0 2+1}{1 3}

[0 0 21

Hence, _0 5} ;tL 3}

Hence, (A+B).(A-B)#A?-B?
Q10. Find the value of x if

1 3 2|[1
[1 x 1]|2 5 1{|2|=0
15 3 2|«
1 3 2][1
Sol. Giventhat [1 x 1]|2 5 1||2|=0
15 3 2]|x] __
1
= [1+2x+15 3+5x+3 2+x+2]|2|=0
_x_
o
= [2x+16 5x+6 x+4]|2|=0
X

= [2x+16+10x+12+x2+4x] =0; = x2+16x+28=0
= 2+14x+2x+28=0; = x(x+14)+2(x+14)=0
= (x+2)(x+14)=0; x+2=0 or x+14=0

=-2 or x=-14
Hence the values of x are —2 and - 14.
Q11. Show that A= [_? _g} satisfies the equation A2~ 3A-71=0
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and hence find AL

Sol. Given that A:{ 51, g}
A2=A-A

=[ 5 3“ 5 3}{25—3 15—6}=[22 9}
-1 —2||-1 -2] |-5+2 -3+4| [-3 1
A2-3A-71=0

2 9 31 _[1 0
w3

2 9] [15 7 0
- (5 HS H

22-15-7 9-9-0 00
_343-0 1+6-7| = |o ol RHS

We are given A?-3A-71=0

5

1
9
-6

= A[A2-3A—7I] = A1O

[Pre-multiplying both sides by A™!]
= AlA-A-3A1.A-7A11=0 [A10=0]
= I[-A-3[-7A'1=0
= A-3I-7A"1=0
= 7A1=3I-A
= Al= % [31 - A]

U

S 1 O N |

1[(3 0y (5 3
~ -7l 3) (-1 2
1[3-5 0-3] 1[-2 -3
T 70041 342 7| 1 5

1/-2 -3
- =
Hence, A 7{ 1 5}

Q12. Find the matrix A satisfying the matrix equation:

5225 o o)
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|: :|
. l
2x2

{2 1} [a b} [—3 2} (1 0]
3 2, d ha L 2 730 L0 10
[2a+c 2b+d } {—3 2} (1 0]
- 3a+2c 3b+2d|, | 5 -3|, , [0 1],
—6a—-3c+10b+5d 4a+2c—-6b-3d (1 0]
- [—9a—6c+15b+10d 6a+4c—9b—6d} “lo 1]
Equating the corresponding elements, we get,
—6a-3c+10b+5d =1 (1)
—9a—-6c+15b+10d =0 -(2)
4a+2c—6b—-3d =0 k)
6a+4c—9b—6d =1 (4

Multiplying eq. (1) by 2 and subtracting eq. (2), we get,
- 12a - 2/+20b+1%=2
9a — Gc +15b + 10d = 0
H & 6 6 6
- 3a + 5b =2
-3a+5b=2 ..(5)
Now, multiplying eq. (3) by 2 and subtracting eq. (4), we get
81 + 4c/-12b — 6d/= 0
6a+4/—9b— 6/=1

0 6 ®H 6B 6

2a - 3b =-1

2a-3b=-1 ...(6)

Solving eq. (5) and (6) i.e.,
-3a+5b=2

2a-3b=-1
2x(-3a+5b=2) = -6a+100= 4
3x(2a-3b=-1) = 6a- 9% =-3

Adding b= 1
Putting the value of b in eq. (6), we get,

20-3x1=-1

= 20-3=-1 = 22=3-1 = 2a=2
: a=1

Now, putting the values of 2 and b in equations (1) and (3)
-6x1-3c+10x1+5d =1
= -6-3c+10+5d =1
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= -3c+5d+4=1 = -3c+5d=-3 (7)
and from eq. (3)
4x1+2c-6%x1-3d=0; = 4+2c-6-3d=0

= -2+2c-3d=0 = 2¢-3d=2 (8)
Solving eq. (7) and (8) we get,
2X(=3c+5d=-3) = —6c+10d =-6
3% (2c-3d=2) = 6c— 9d= 6
Adding d= 0

Putting the value of d in eq. (8) we get,
2c-3x0=2 = 2c=2=c=1

Hence, A = [1 1} .

10
4 -4 8 4
Q13. Find A, if |[1|A=|-1 2 1
3 -3 6 3
4 -4 8 4
Sol. Orderof |1| is3x1andorderof | -1 2 1| is3x3.So, the
3 -3 6 3

order of matrix A must be 1 x 3.
LetA=[a b c]

1x3
4 (-4 8 4]
1 [a b C]1><3 =/-121
3J3xa (=3 6 3
4a 4b 4c| [-4 8 4]
= a b cl|=|-121
3¢ 3b 3¢| |[=3 6 3
Equating the corresponding elements to get the values of a, b
and c
4a = -4, 4b =8, 4c =4
. a=-1 sob=2 sc=1
Hence, matrix A=[-1 2 1]
3 -4
21 2 _
Qu4. f A=|1 1|andB= 1o o4l then verify (BA)? # B2A2

2 0
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3 -4

Sol. H B 2 12 dA=|1 1
ol. ere, = 1 2 4 an =

2x3 2 0

3x2

6+1+4 -8+1+0 1 -7
BA=l34248 —4+2+0]  “PBAT|13 o

11 -7)[11 -7
LHS. (BA)2=(BA)'(BA)={13 _2M13 —2}

121-91 —-77 +14 30 -63
= 143-26 -91+4 | |117 -87

{2 1 2} {2 1 2}
R.H.S. B2=B-B-= :
L2 42><3 T2 42><3

Here, number of columns of first i.e.,, 3 is not equal to the
number of rows of second matrix i.e., 2.

So, B?is not possible. Similarly, A2 is also not possible.
Hence, (BA)? # B2A2
Q15. If possible, find BA and AB, where

_ 4 1
A 2 12 B=(2 3
11 o2 4
- 1 2
(4 1
5 3 2 1 2
Sol. BA = 1 2 42X3
-1 2E’:><2
(8+1 442 8+4 9 6 12
BA=|4+3 2+6 4+12| |7 8 16
[2+2 1+4 2+8 3x3 4 5 10 s
M 1 2 ; ;
NOW AB=_1 2 42><3
1 23><2
(8+2+2 2+3+4} {12 9}
S |4+4+4 1+6+8 2><2_ 12 15], |
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12
3 Z 16 d AB 29
Hence, BA = an =12 15!
4 5 10

Q16. Show by an example that for A= O and B#O, AB=0.
Sol. LetA= [_1 _1} and B = [1 1}

1 1 11
1 -1[1 1
AB:_—1 1“1 1}
[ 1-1 1-1]1 [0 ©
= AB=1 141 —1+1}:[0 0}20
1 -1 11
Hence, A= 1 1}andB:{1 J.
. 2 40 L
Q17. G1venA={3 o 6}andB: 2 8|.Is(AB)Y =B’A”?
13
Sol. Here, A= {2 4 O}IB:; ;L
396 13
o4 oft 4
AB=13 9 6} > 8
- 1 3
[2+8+0 8+32+0 10 40
T [3+18+6 12+72+18}{27 102}
, [10 27
L.HS. (AB)=_4O 102}
Now  B= ; ;’“ - B’—[i é ﬂ
13
w0 e wefi s
3.9 6 0 e
o ]2 3
RHS. BA'=|, ¢ 3} 49
- 06
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Q1s.

Sol.

Q19.

Sol.

8+32+0 12+72+18| |40 102
Hence, L.H.S. = R.H.S.

sovetorzand e os[2]+] -0

o L2}
LHS. xmwm [ } o
B -

Comparing the corresponding elements of both sides, we get,
2x+3y-8=0 = 2x+3y =8 (1)
x+5y—-11=0 = x+5y =11 .(2)

Multiplying eq. (1) by 1 and eq. (2) by 2, and then on

subtracting, we get,

2+8+0 3+18+6 10 27
i [ Z]-ues

2x + 3y = 8
2x + 10y = 22

O 6 6
-7y =-14

y=2
Putting y =2 in eq. (2) we get,
x+5x2=11 =x+10=11
x=11-10=1
Hence the values of x and y are 1 and 2 respectively.

If Xand Y are 2 x 2 matrices, then solve the following matrix
equations for X and Y.

2 3 -2 2
2X+3Y = ,3X+2Y = .
4 0 1 -5

Given that:
12 3
2X+3Y = [4 O} (1)

-2 2
3X+2Y={ ) _5} )

Multiplying eq. (1) by 3 and eq. (2) by 2, we get,

11
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2 3
3[2X+3Y]=3[ } =

2[3X+2Y]=2{_

2 2
1 5| ~
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6X+9Y = 69 3
+ = LZ 0} .(3)

-4 4
6X+4Y={ ) _10} (4)

On subtracting eq. (4) from eq. (3) we get

6+4

9—
oY= {12—2 0+10

o

10 5 R
=110 10| = 7|2 2

Q20.

Sol.

Now, putting the value of Y in equation (1) we get,
21 2 3
X435 5= 40

e 3]
= A6 6|

[2-6 3-3 -4 0
= 2X = _4—6 0—6} = 2X—{_2 —6}
. o l[“* o} N X:{—z o}
21-2 -6 -1 -3
-2 0 21
Henc:e,Xz[_1 _3 and\{:{2 2}

If A=[3 5],B=[7 3], then find a non-zero matrix C such
that AC =BC.
Given that: A = [3 5]1X2 ,

i
€- B 2x1

B=[7 3]M

Let
AC=[3 5], [g} =[30 + 5P]
2x1
BC-[7 3., m = [70.+ 3]
2x1
AC =BC (Given)
= [Boc+5B] = [7ou + 3]
= 3o00+5B =70+ 33

12
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= 3o0-70 =3B -5

= —4o=-2B
o _1
B2

So, let o =K and B = 2K, K is some real number.

I " C K K K
ence, matrix C= oK or K 2K etc.
2x1 2x2

Q21. Give an example of matrices A, B and C such that AB = AC,
where A is non-zero matrix, but B # C.

1 0 1 2 1 2
Sol. Let A={0 0:|,B={2 O}andC={2 2}
1 0ff{1 2 1+0 2+0 1 2
AB{O 0}[2 O}:)AB:[OnLO 0+0}:{0 0}
1 0]j1 2 1+0 2+0 1 2
AC{O 0}[2 2}{%0 o+0}:[0 0}
Hence, AB = AC for matrix A is non-zero and B # C.

2 1A= 1 2 B=[? lanac| ! ?
Q22 1A= 5 4 B3 4™ 1 o

verify: (i) (AB)C = A(BC) (if) A(B+C) = AB + AC

1 2 2 3] 10
Sol. Given that A = = —
1V A [_2 1}, B [3 4 and C {_1 0}

(i) To verify: (AB)C = A(BC)
[1 2][2 3 2+6 3-8] [ 8 -5
A 1“3 —4}{—“3 —6—4}{—1 —10}
LH.S.
(8 -5][ 1 0] [8+5 0+0] [13 0
ABC=1_4 —10M—1 o}{—ulo 0+0}={9 0}

2 3| 1 0] [2-3 0+0 -1 0
s ool 7 o

|3 —4||-1 0] [3+4 0+0| | 7 0

RH.S.

ager - | 1 Z][FY O] _[-1+14 0+0]_[13 0
( )‘_—2 1l 7 0] | 2+47 0+0] |9 0

13
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LHS. = RHS.
So, (AB)C = A(BC)
(i) To verify: A(B+C)=AB+AC

2 3] [ 10
2+1 3+0] [3 3
T 3-1 —4+0}{2 —4}
(1 2][3 3]
LHSAB+C) = |_, 1}[2 4|
[ 3+4 3-8] [ 7 -5
T |-6+2 —6—4_{—4 —10}
[ 1 2][2 3]
RHS. 4B =| , 1}[3 4
[ 246 3-8] [ 8 -5
T |-4+3 —6—4_{—1 —10}
1210
R 1}[—1 0}
[ 1-2 0+0] [-1 0
" -2-1 o+o}:[—3 0}
(8 5] [-1 0] [ 8-1 =5+0
RHS-AB+AC=1 4 —10}[—3 0}:[—1—3 —10+0}
7 -5
{—4 —10}
LHS. = RHS.
Hence, A(B +C) = AB + AC
x 00 a 00
023. If P={0 y 0|andQ=|0 b 0], prove that
0 0 z 0 0 ¢
xa 0 0

PQ=0 yb 0|=QP
0 0 =z

14
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x 00 a 00
Sol. Giventhat: P=|0 v 0jandQ=|0 b 0
0 0 z] 00 ¢

[x 0 0[a 0 O

PQ=1{0 y 0/[0 b 0

0 0 zJ|0 0 ¢

[xa+0+0 0+0+0 0+0+0
PQ=|0+0+0 O+yb+0 0+0+0
| 0+0+0 0+0+0 O0+0+zc

[xa 0 O
PQ=|0 yb 0
a

Now QP =10

[xa+0+0 04+40+0 0+4+0+0
QP=|0+0+0 O+yb+0 0+0+0
_0+0+0 0+0+0 0+0+zc

(xa 0 0]
Qp=|0 yb O
_0 0 zc |
Hence, PQ = QP.
-1 0 -1|[ 1]
Q24. If[z 1 3] -1 1 o0ll ol=A findA.
01 1f-1
-1 0 -1|[ 1
Sol. Giventhat: [2 1 3]|-1 1 0|| 0|=A
01 1|-1
-1 0 -1 1
LHS. [2 1 3] ,/-11 0 0
01 1 -1

15
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1
= [-2-1+0 0+1+3 —2+0+3]1X3[ (;]
3x1

1
= [-3 4 1]1X3 0
-1 3x1

= [—3+0—1]1X1=[—4]
Hence, matrix A = [-4]

5 3 4] -1 2 1
25. If A= - - )
Q A=[2 1],B {8 7 6 and C { 10 2}

1x1

verify that A(B + C) = (AB + AC).

5 3 4 -1 2 1
Sol. Given that: A=[2 1],B= . }andC={ }

8 7 6 10 2
53 4] [-1 21
LHS.  B+O=|¢ - |+ | o »

5-1 3+2 4+1] [4 5 5
={8+1 7+0 2+6}={9 7 8}
455
AB+C) = [2 1]m[9 , 8L3

=[8+9 10+7 10+8]
AB+C)=[17 17 18]

1x3

(5 3 4
RHS. AB=[2 1] .| -
L 2x3

=[10+8 6+7 8+6] ,=[18 13 14]

-1 2 1
AC = [2 1]1><2
2x3

3

10 2

=[-2+1 4+0 2+2] ,=[-1 4 4] ,
AB+AC = [18 13 14] +[-1 4 4] .
= [18-1 13+4 14+4]
AB+AC = [17 17 18]1X3
L.H.S. = RH.S.

Hence, A(B + C) = (AB + AC) is verified.

16
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1 0 -1
Q26. If A=|2 1 3| then verify that A2+ A=A(A+1), where I
01 1
is 3 X 3 unit matrix.
1 0 -1
Sol. Giventhat: A={2 1 3
01 1
A?=A-A
(1 0 -1][1 0 -1
=12 1 3|2 1 3
01 1j[0 1 1
[1+0+0 0+0-1 -1+0-1 1 -1 -2
=(2+24+0 0+1+3 -2+3+3|=(4 4 4
10+2+0 0+1+1 0+3+1 2 2 4
1 -1 =27 [1 0 -1
L.H.S. A2+A=14 4 4 2 1 3
2 2 4] [0 1 1
[1+1 -1+0 -2-1] [2 -1 -3
=14+2 441 4+3|=|6 5 7
1240 2+1 4+1 2 3 5
1 0 -1][(1 0 -1} (1 0 ©
RHS. AA+D)=]2 1 3|}|2 1 3(+|0 1 0
01 1jflo 1 1) (0 0 1
(1 0 -1][2 0 -1
=12 1 3|2 2 3
01 1jj0 1 2
2+0+0 0+0-1 -1+0-2 2 -1 -3
=14+2+0 0+2+3 -2+3+6| =|6 5 7
0+2+0 0+2+1 O0+3+2 2 3 5
L.H.S. = RH.S.

A%+ A = A(A+1). Hence verified.

17
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4 0
Q27. If A={2 _é _ﬂ andB=|1 3|, then verify that:
2 6
@) (AY=A (ii) (AB)' =B’A’ (iii) (kA) = (kA”)
4 0
. 0o -1 2
Sol. Given that: Az{ }, B=|1 3
4 3 -4
2 6
, oo -1 27 0 4
~ , 2x3 2 -4 3x2
(A7) = 2 i il N
- 4 3 -4
2 -4 3x2 23
Hence, (A7) =A
B (0 -1 2 j g
(i) LHS. AB-= 4 3 -4

2x3 2 63><2

[0-1+4 0—3+12} {3 9}
116+3-8 0+9-24], , 11 =154, ,

- |2 11}
_9 _15 2% 2
_4 0/
4 1 2
RHS. B =1 -
3 {0 3 6}
2 6
- , 4
N 0 -1 2 (1) )
|4 3 -4 B
- 2 -4
4 1 2 ) ;
BA™=10 3 6], .|
2 -4 3%x2

[0-1+4 16+3—8} {3 11}
0-3+12 0+9-24| |9 -15] .

L.HS. = RHS.
Hence, (AB)’ =B’A’ is verified.

18
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0 -1 2] [0 -k 2k
(i)) LHS. kA= kL }:{ }

3 —4| |4k 3k -4k
0 4k
(kAY = | -k 3k
2k -4k

0o -1 2
4 3 -4
Hence, L.H.S. =R.H.S.

(kA)" = (kA’) is verified.

=k|-1 3|=|-k 3k

:|, 0 4 0 4k
2 -4 2k -4k

RHS. kA = k[

1 2 1 2
Q28. If A—|4 1 B=|6 4], then verify that:
56 7 3
(i) QA+B) =2A+B" (i) (A-B)Y=A"-PB
1 2 1 2
Sol. Giventhat: A —|4 1|landB=|6 4
5 6 7 3
(i) To verify that: (2A + B)’ =2A"+PB’
1 2
LHS.QA+B)Y =|2/4 1|+|6 4 2 |+|6 4
10 12 7 3
. [2+1 4+2 3 14 17
8+6 2+4 14 6 _6 6 15}
| 10+7 12+3 17 15

1 2]
RHS. 2A’+B' = 2[4 1| +

WE |
SRR

2+1 8+6 10+7 3 14 17
C14+2 2+4 12+3] |6 6 15

27
4
3

RN
w

=~ o
[SSEERN]
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Hence, L.H.S. = R.H.S.
(2A +B)’ = 2A’ + B’ is verified.

(i) To verify that: (A - B)’ -A’-B’

Q29.

Sol.

Q30.

Sol.

LHS. (A-B)'= |4 1|-|6 4
7 3
_1—122_00 0 2 s
5-7 6-3] [-2 3
oA P e e
RHS. A'-B'={4 1| -|6 4 {2 ) 6}—[2 A 3}
56| |7 3
1-1 4-6 5-7] [0 -2 -2
=_—21463}={0—3 3}

Hence, L.H.S. = R.H.S.

(A-B) = A’—B'is verified.
Show that A’A and AA” are both symmetric matrices for any
matrix A.

Let P=A'A

= P’ = (A’AY

= P’ =A'(AY [(AB) =B’A’]
= P’'=A’A [ (A)=A]
= PP=P

Hence, A’A is a symmetric matrix.

Now, Let Q=AA

= Q' = (AAYY

= Q = (A A [(AB) =B'A’]
= Q' = AA’ [ (A)=A]
= Q=Q

Hence, A A’ is also a symmetric matrix.
Let A and B be square matrices of the order 3 x 3. Is (AB)?=
AZB?? Give reasons.
Given that A and B are the matrices of the order 3 x 3.
(AB)> = AB - AB

= AA-BB

= A%.B?
Hence, (AB)? = A?B?
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Q31. Show that if A and B are square matrices such that AB = BA
then (A +B)2 =A%+ 2AB + B2
Sol. To prove that (A +B)>=A?+2AB + B?

L.H.S. (A+B)2=(A+B)- (A+B) [+ AZ=A-A]
=A-A+AB+BA+B-B
= A2+ AB + AB + B? [AB =BA]
= A2+2AB+B? R.H.S.

So, L.H.S. = RH.S.

1 2 4 0 2 0
Q32. Let A={_1 3},B=[1 5},C=L _2}anda=4, b=-2.

Show that:

(@) A+(B+C)=(A+B)+C (f) (bA)T=DAT

(b) ABC)=(AB)C () (AB)T=BTAT

(¢) (a+b)B=aB+bB (h) (A-B)C=AC-BC

(d) a(C-A)=aC-aA (1) (A-B)T=AT-BT

(e) (ATT=A

Sol. (a) To prove that: A+ (B+C)=(A+B)+C
1 2) [(4 0) (2 0
36 3G )]
(1 2] [4+2 0+0
“ - 3}+{1+1 5—2}
6 0
b 3
[1+6 2+0] [7 2
T -1+2 3+3}=[1 6}

(1 2) (4 0 2 0
+ +
B F1+4 2+0 2 0
—1+1 3+5)7[1 -2
[52] 2 o
“lo 8]T1 -2
~ [5+2 240 7 2
S |0+1 8-2] |1 6
Hence, L.H.S. = R.H.S.
A+ (B+C)=(A+B)+C Hence proved.

LHS. A+B+C)

(12
-1 3

RHS. (A+B)+C
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(b) To prove that: A(BC) = (AB)C

L.H.S.A(BC)

R.H.S. (AB)C

Hence,

(©)

36 )G

-1 3[|2+5 0

-8+21 0-30]
(1 2\(4 0
[y
[ 4+2 0+10]
-4+3 0+15

[ 6 10
-1 15

0
-2

=gB + B

Here,a=4 andb=-2

4 0
LHS. (a+b)B=(4-2) L 5}

RHS., aB+bB=4|t Yloo
+bB = -
a 15

4
1

16-8 0-0
4-2 20-1

Hence, L.H.S. =R.H.S.
(a+b)B = aB + bB Hence proved.

()

To prove that: a(C - A) = aC —aA

2
LHS. a(C-A)= 4[[ )

4 2-1
T 1+1

Il -

=2

M
s

NCERT Exemplar - Class 12

1_
22
113

2
1

I
}

(12410 0-20
-2+15 0-30] |13
L.H.S. = RHS.

A(BC) = (AB)C Hence proved.
To prove that: (a + b)B

| )
-1 3Jlats 0%l

[ 8+14 0-20]

1
1

-20
-30

)

o

4 0
15

)

i

-20
-30

[

16

4 2

ol °[2

3

1
2

-2
-5

.

H

|

4
8

0
-10

|

8§ 0
2 10

-8
-20
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1 -2 "|-1 3
8 0] [4 8
{4 —8}_{—4 12]
8-4 0-8] [4 -8
={4+4 —8—12}={8 —20}
Hence, L.H.S.=R.H.S.

a(C - A) = aC - aA Hence proved.
(¢) To prove that: (AT)T=A

2 0 1 2
R.H.S. aC—aA=4{ }—4{ }

LHS AT - 12T_1—1

-1 3| |2 3
ATT = 1 _1T— ! 2:A R.H.S
()—2 3—_13

Hence, (ANHT=A
(/) To prove that: (bA)T = bAT

LHS. (bA)T{—z[_i ;]T{_; :ﬂ:[:i _2}

1 2% 1 -1 -2 2
H.S. T= _ ==-2 =
R.H.S bA 2{_1 3} [2 3} [_4 _6}

Hence, L.H.S. =R.H.S.
(bA)T = bAT Hence proved.

() To prove that: (AB)T = BTAT

r T
L.H.S. (AB)T= ( ! 2](4 0}
-1 3Jl1 5

T 4+2 0+107° {6 10}T {6 —1}

|-4+3 0+15] -1 15 10 15
r4 o' 1 27°
R.H.S. BTAT=
5 |1 5} {—1 3

(4 171 -1 4+2 -4+3 6 -1
|0 5}[2 3} ) {0+10 0+15} ) [10 15}
Hence, L.H.S.=R.H.S.

(AB)T = BTAT Hence proved.
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(h) To prove that: (A-B)C=AC-BC

L.H.S.

R.H.S.

Hence,

(12

e
[ 1-4 2-0
~1-1 3-5
-3 212
) —J[1
(642 04
—4-2 0+4
1 2772

-1 4{1 -
[ 242 0-4
243 0-6
4 -4 [8
1 —4_[7
[4-8 —4-0
1-7 —6+10

L.H.S. = RHS.
(A-B)C = AC-BC

4 0

3
I
}—4

}:[—6
.

[Rise:
o

Il

2
1
0
-2

(A-B)C =

|

AC-BC =

-4
-6

(i) To prove that: (A-B)T = AT BT

L.H.S.

R.H.S.

Hence,

w3
[ 1-4 2-07
S |-1-1 3-5
1 2 E
T_RrT = — =
A B -1 4 {1 él {
[1-4 -1-1] [-3
“|2-0 3-5|7[ 2
LHS. = RHS.

(A-B)T = AT - BT Hence proved.

4 0
15

-

-4
4

-4

1

-2
-2

|

Il -

0+0
0-10

|

4

|

0
2

|

|

NCERT Exemplar - Class 12
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Q33. If A= [

Sol. Given that

cosq sing

—sing cosq

NCERT Exemplar - Class 12

} , then show that

A2 cos2q sin2g
| -sin2g cos2q

Ao co‘s q sin q:|
| —sing cosq
A A Ao i CO.Sl] sin q:| { Co.sq sin q]
| —sing cosq||-sing cosq
[ cos? q- sin’ q COS g sin g + sin g cos g
- | sin g cos g — cos g sin g —sin® g + cos” q
B [ cos 2q sin2q "+ cos? A —sin® A = cos 2A
| —sin2q cos 2q 2sin A cos A =sin 2A
Hence proved.
0 —x 01 )
Q3. If A= ,B= and x* =-1, then show that
x 0 10

(A+B)?=A2+B%

0 —x 01
Sol. Given that: A = . and B=

L.H.S.

0 1 0
(A+B)2=(A+B)- (A+B)

(GG W R

_'O+O —x+1} {O+O —x+1}

| x+1 040 |x+1 0+0
[0 -x+1 0 -—x+1
T x4l 0 Hx+1 0 }
[0+ (=x+T)(x+1) 0+0 }
| 0+0 (x+1)(=x+1)+0
__1—x2 0
__ 0 1—x2}
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Put x?=- (given)
1+1 0 2 0
R.H.S. { 0 1+1}{0 2}
A2+B2=A-A+B.B
[0 —x][0 —x 0 170 1
" x oMx 0}{1 0M1 o}
[0-x2 040 0+1 0+0
“|o+o —x2+01+{0+0 1+0}
=2 0] [1 0] [-2*+1 o0+0
0 - } {0 1} [0+0 —x2+1}
[-2er 0 }={1+1 o} o
0 -x*+1 0 1+1
2 0
"o 2}
Hence, L.HS.=RHS.
(A+B)2—A2+B2
-1
Q35. Verify that A>=1when A = -3 4.
3 4
Sol. Giventhat: A=|4 -3
3 -3
0 1 -1][0 1 -1
LHS. A2=A-A=|4 -3 4|4 -3 4
3 -3 4|3 -3 4
0+4-3 0-3+3 0+4-4
=10-12+12 4+9-12 -4-12+16
0-12+12 3+9-12 -3-12+16
10 0
=|0 1 0= RHS.
00 1

Hence, A2=1is Veriﬁegl.
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Q3e.

Sol.

Q37.

Sol.
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Prove by Mathematical Induction that (A")" = (A"), where
n € N for any square matrix A.

To prove that (A")" = (A"

Let P(n): (A")" = (A"

Step1l: Putn=1,P(1):A’=A" whichis true forn=1
Step 2: Putn =K, P(K): (A)<=(AK)" Let itbe true forn=K
Step 3: Putn=K+1, P(K+1): (A)K+1 = (AK*1y
L.H.S. (A)K+1 = (AYK. (A)
= (AKX . (A) (From step 2)
= (AK- AY
- (AKly  RHS.

The given statement is true for P(K+1) whenever it is true for
P(K), where K e N.
Find inverse, by elementary row operations (if possible), of
the following matrices.
1 -3
|

13
0|5 5]
13
SEE

(7) Let
Al =1x7-(-5)x3=7+15=22%0
So, A is invertible.

Let A=1A
1 3] [1 0]
-5 7] |01 A
R, >R, +5R,
137 _[10],
- 0 2| |5 1]
R —>iR
2 22 2
13 |10
- 01| |5 L|A
- 2z
R, >R, -3R,
7 -3
R |2 2,
o1 |5 1
2 2
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Q38.

Sol.

Q39.

Sol.

7 -3
5o Al=|2 2| _ 1|7 -3
i i 2215 1
22 22
1 3 7 =3
Hence, inverse of is 1
-5 7 2215 1
Let A=| 1 -3
-2 6

Al =1x6-(-3)(-2)=6-6=0
Al = 0 so Ais not invertible.
-3

Hence, inverse of [ ; 6} is not possible.

4 8
If { 4 }:{ Z}, then find the values of x, y, z

z+6 x+y 0
and w

: L oxy 4 | |8 w
Given that: [z+6 x+y}_[0 6}

Equating the corresponding elements,
xy=8 w=4,2z+6=0 = z=-6,x+y=6

Now, solving x+y =6 ..(7)
and xy =8 ..(i)
From eqn. (i), y=6-x (i)

Putting the value of y in eqn. (ii) we get,
x(6-x)=8 = 6x-x>=8
= xX*-6x+8=0 = x’—4x-2x+8=0
= x(x-4)-2(x-4)=0 = (x-4)(x-2)=0
soox=42
From eqn. (iii), y=24
Hence, x=4o0r2,y=2o0r4,z=—6and w=4.

If A= {; 12} and B= [3 ;}, find a matrix C such that

3A + 5B + 2C is a null matrix.
Order of matrices A and Bis 2 x 2.
.. Order of matrix C must be 2 x 2.
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_|la b
Let C [c d]

g 3A+5B+2C =0

NN I R R L
7 12777 8]7c 4] |0 0
(3 15] [45 5] [2a 2p] [0 O

21 36735 40]"|2c 24] [0 0

[3+45+2a 15+5+2b] [0 0

21+35+2c 36+40+2d]| [0 O

[48+2a 20+2b] [0 0
56+2c 76+2d| [0 0

Equating the corresponding elements, we get,

48+20=0 = 20=-48 = a=-24
20+2b=0 = 2b=-20 = b=-10
56+2c=0 = 2c=-56 = c=-28
76+24=0 = 2d=-76 = d=-38
. o [ -0
ence, = _028 _38
Q4. IfA:[_i ‘ﬂ then find A” - 5A - 141 Hence, find A’.
. _ [ 3 -5
Sol. Given that: A = -4 2}
A2—A A=] 3 -5][ 3 -5
-4 2)[-4 2
[9+20 -15-10] [ 29 -25
-12-8 20+4 -20 24
Coasaimare| 2 7Bl 3 gt 0
T T -200 24 -4 2] o1

[ 29 -25 15 —-25] [14 0
“1=20 24| |-20 10| | 0 14
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29 -25 29 -25
=20 24| [-20 24
[ 29-29 -25+25] [0 0
| =20420 24-24||0 0O
Hence, AZ-5A-141=0
Now, multiplying both sides by A, we get,
A2 A-5A.A-14IA = OA

= A3-5A%-14A =0
= A3 = 5AZ+14A

SE 5{ 2 _25}14[ > _5}
-20 24 -4 2
[ 145 -125 2 -70
~ |-100 120}{—56 28}
145+42 —125-70 187 -195
~ | -100-56 120+28}{—156 148}
Hence, A% = | 187 —195}
-156 148
Q41. Find the values of a4, b, ¢ and d if
a b] [ a 6 4 a+b
3[c d| = [-1 2d}{c+d 3 }
Sol. Given that: B[Q b - ° 6}{ 4 a+b}
c df |-1 2d c+d 3
3¢ 3b| [ a+4 6+a+b
{3c 3d]  |-1+c+d 2d+3}

Equating the corresponding elements, we get,

3a=a+4 =3a-a=4 =2a=4 = a=2

3b=6+a+b =3b-b-a=6 =2b-a=6 = 2b-2=6
= 2b=8
= b=4

3c=-1+c+d =3c-c—-d=-1=2c-d=-1
and 3d=2d+3 =3d-2d=3 =d=3
Now 2c-d=-1
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= 2c-3=-1 = 2c=3-1 = 2c=2
c=1
na=2,b=4,c=1and d=3.

Q42. Find the matrix A such that

2 -1 -1 -8 -10
1 0jlA=] 1 -2 =5
-3 4 9 22 15

2
Sol. Order of matrix 1 0 is 3 x 2 and the matrix

-3 4
-1 -8 -10
1 -2 -5|is3x3
9 22 15

.. Order of matrix A mustbe 2 x 3

Let A [a b c}
e =
d € f 2x3

2 -1 - [-1 -8 -10]

S 1 oll” boe 1 -2 5
(0] = — _

’ d e f

-3 4 - 19 2 15

2a—d  2b-e 2c-f] [-1 -8 -10]
a+0 b+0 c+0|=| 1 -2 -5

—3a+4d —-3b+4e —3c+4f_ | 9 22 15_

Equating the corresponding elements, we get,
2a—d=-1landa=1 =2x1-d=-1 =d=2+1=d=3
2b-e=-8andb=-2= 2(-2)-e= -8 =-4-¢=-8
=e=4
2c—f=-10and c=-5= 2(-5) -f=-10=-10-f=-10
=f=0
a=1,b=-2,c=-5d=3,e=4and f=0

1 -2 -5
Hence, A= 3 4 0l

12
Q43. If A:L 1}, find A2 +2A + 71,
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1 2
Sol. Given that: A= { }
AZ_AA_‘12‘12_1+8 2+2] [9 4
S e 1|4 1] |4+4 8+1] |8 9
A2+ 2A+71 94:_+212+710
8 9] 4 1 0 1
(9 4] [2 47 [7 0
8 9/"s 2|"|o 7

[9+2+7 4+4+0 18 8
18+8+0 9+2+7| |16 18

2 |18 8
Hence, A +2A+7I—{16 18|

cos O sin o
Q44. If A :{ . }, and A~' = A’, find value of o.
—sino  cos o
coso  sin o
Sol. Here, A= { . }
—sino cos o
Given that: A=A
Pre-multiplying both sides by A
AA™T = AA’

= I=AA [~ AA"1=T]

[1 0] [ coso sinal[cosa —sina
= = . .

_0 1_ | —sino. cosa || sina COS O

1 0] [ cos’ o+ sin’ o —sin (xcosoc+sin0(cosoc}
=10 1]~ . . ) 2

L 1] |-sinacoso +cosasino sin” oL + cos” o

(1 01 [1 0
:> =

0 1] |01
Hence, it is true for all values of o.

0 a 3

Q45. Ifthematrix |2 p —1/| is a skew symmetric matrix, find the

c 1 0

values of 4, b and c.
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Sol.

Q46.

Sol.

0 a 3 0
Let A=|2 b -1|A'=]a
c1 0 3

NCERT Exemplar - Class 12

2 ¢
b 1

-1 0

For skew symmetric matrix, A" = - A.

0 2 ¢ 0 a

a b 1|=-2 b -

13 -1 0] c 1

[0 2 ¢ 0 —a
= a b 1|=]|-2 -b

13 -1 0] -c -1

3
1
0

-3
1
0

Equating the corresponding elements, we get

a=-2,b=—b = 2b=0 = b=0andc=-3
Hence,a=-2,b=0and c=-3.
cosx sinx
If P(x) = [ . }, then show that
—sinx cosx
P(x).P(y) = P(x +y) = P(y).P(x)
Given that:
P(x) = [ cosx sinx]
|- sinx cos X |
_ [ cosy siny] .
P(y) —siny cosy [Replacing x by y]
[ cosx sinx]|[ cosy siny
P@PE= | _ sinx cosx [— sin }
i | Yy cosy

[ cosxcosy—sinxsiny
—sinxcosy—cosxsiny

cos (x +y)

=Plx+y)

cosxcosy—sinxsiny

Now
cosy siny cosx sinx
P)-Px) =1 _ siny cosy||—sinx cosx

—cosxsiny—cosysinx

Cos xsiny +sinxcosy
—sin xsiny +cosx cosy

sin (x +y)
|—sin(x+y) cos(x+ y)}

sin x cos i +cos x sin y}

—sin xsiny +cos x cos y
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_| cos(x+y) sin(x+y)
—sin(x+y) cos(x+y)
=P

(x+y)
Hence, P(x).P(y) =P(x + y) = P(y).P(x).
Q47. If A is a square matrix such that A% = A, show that
(I+AP=7A+L
Sol. To show that: (I+A)>=7A+1
LHS. (I+A)=D+A%+3[%A +3IA?

=1+A2A+3IA+3IA2

=T1+A.A+3IA+3IA [+ AZ=A]
=T1+A%+3IA+3IA

=T1+A+3IA+3IA [ A2=A]

=>I+A+3A+3A =>7A+1 RHS.
L.H.S. = RH.S. Hence, Proved.
Q48. If A and B are square matrices of the same order and B is a
skew symmetric matrix, show that A'BA is a skew symmetric.
Sol. Given that B is a skew symmetric matrix .. B"'=-B

Let P = A'BA

= P’ = (A’'BAY
= AB/(AYY [(ABY = B’A"]
- A-B)A
=-A'BA=-P

So P’=-P

Hence, A’'BA is a skew symmetric matrix.

LONG ANSWER TYPE QUESTIONS
0Q49. If AB=BA for any two square matrices, prove by mathematical
induction that (AB)" = A"B".
Sol. Let P(n): (AB)"=A"B"

Step 1:
Putn=1, P(1): AB=AB (True)
Step 2:
Putn=k P(k): (AB)*=A*B¥  (Letitbe true for any k € N)
Step 3:
Putn=k+1,P(k+1): (AB)F*1=AF*1Bk*1
L.H.S. (ABY*! = (AB)*.AB
= A'B*.AB [from Step 2]
= AF*1BF+1 RHS.
LHS. =RHS.

Hence, if P(n) is true for P(k) then it is true for P(k + 1).
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X Yy -z

Q50. Findx,y, zif A=
X -y z

2
0 y Z] satisfies A’ = A~ L.

0 2y =z
Sol. Given that: A=|x y —z|andA’=A""

X -y oz
Pre-multiplying both sides by A we get,

AA” = AAT!
= AA =1
0 2y z|[[0O x x| [1 00
=|x y —-z||2y y -y|=(0120
x -y z|| z -z z 0 01

[0+4y2+2% 0+2y2 -2 0-2y2+22| [1 0 0
= 0+2y2 -2* ¥ +yP+z® P -y*-Z2|=]|0 1 0
0-2y2+22 x*—y* -2 2 +y*+7? 001
Equating the corresponding elements, we get,
4+ =1 (i)
217 -2>=0 ..(ii)
Adding (i) and (ii) we get 6y2=1:>y2=1:>y=ii
/ 6 ‘\/g
From eqn. (i), we get,
4y +2%=1
1Y 2 2 ) 2 1
=4 —= =1=>-+tz =1 =z°=1-—==
4(\@) +z° =1 3 373
1
z=+*—
V3
Py =1 ...(1ii)
-yt -z"=0 ...(1v)
Adding (iif) and (iv) we get,
1 1
2=1=2x== =x=2—F—
2 7
Her1cex=+i =+iar1dz=+i
SR SN A
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Q51. If possible, using elementary row transformation, find the
inverse of the following matrices.

2
-5
-3

3
1
3

0| 2 3
2

|

2
-5
-3

Sol. (i) Here, A= {

we put

R, - R,-3R,

[—1
0
0

1
-1
0

R, =R, +R,and
[—1
0
0

0
-1
0

2 3 =3 ..[20 -1
(@)1 —o o i) 5 1 0
1 1 1 01 3
-1 3
3 1|for elementary row transformation
2 3
A=1A
3] [1 0 0]
11710 1 0|A
3] [0 0 1]
3] [1 0 0]
4711 1 0]|A
3] [0 0 1]
3] [ 1 o0 0]
4711 1 0]A
-1 |-1 -1 1]
7 2 1 0]
4= 1 1 0|A
-1 -1 -1 1]
7 2 10
-17|=|-5 -2 0|A
-1 |-1 -1 1
R,—>-1.R,
-10] [-3 -1 0
-17|~|-5 -2 0]|A
1] [ 1 1 -1
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R, - R, +10Ryand R, = R, + 17R,

-1 00| [7 9 -10
0 -1 0|=1(12 15 -17|A
o o1 |1 1 -1
R, »-1R,and R, » - 1. R,
100] [-7 -9 10]
010[/=|-12 =15 17|A
o0 1 | 1 1 -1}
[ -7 -9 10]
Hence, Al=]-12 -15 17
11 -1
2 3 -3
(i1) Here, A=|-1 -2 2
11 -1
Put A=1A
2 3 -3] [1 00
-1 -2 2|=]/010A
1 1 -1 [0 0 1
R, » R, -2Rjand R, - R, + R,
0 1 -1] [1 0 -2
0 -1 1/=|0 1 1A
1 1 -1 00 1
R, >R, +R, o
o 0 o] [1 1 -1
0 -1 1/=|0 1 1|A
1 1 -1] [0 0 1

First row on L.H.S. contains all zeros, so the inverse of the
given matrix A does not exist.
Hence, matrix A has no inverse.

2 0 -1
(i17) Here, A=151 0
01 3
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Put A=1IA
2 0 -1] [1 0 0
51 0/=|010|A
01 3 00 1
R, = 3R, -R, -
1 -1 -3] [3 -1 0
5 1 0/=|0 10|A
o 1 3] [0 1
R, > R,-5R,
1 -1 -3] [ 3 -10
0 6 15|=|-15 0|A
0 1 3/ [ 0 01
R, > R, - 5R, '
(1 -1 -3] [ 3 -1 0
0 1 o0|l=|-15 6 -5|A
o 1 3/ | 0 0 1
R, >R - R, _
1 -1 -3] [ 3 -1 0]
0 1 0|~|-15 6 -5|A
0 0 3 15 -6 6
R, >R, +R, S )
[1 o —3] [-12 5 -5]
01 ol |-15 6 -5A
0 0 3 | 15 -6 6_
R3%%R3
[1 0o -3] [-12 5 -5
01 o0|-|-15 6 -5|A
oo 1 | 5 -2 2]
R, >R, +3R, ]
100 [ 3 -1 1]
01 o0|l=1]|-15 6 —-5|A
oo 1| [ 5 -2 2]
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3 -1 1
Hence, Al=|-15 6 -5
5 -2 2
. [2 3 1} .
Q52. Express the matrix | 1 —1 2| as the sum of symmetric and
4 1 2

a skew symmetric matrix.
Sol. We know that any square matrix can be expressed as
the sum of symmetric and skew symmetric matrix i.e.

A=La+a+la-an.
2 2

1
LetP:E[A+A,] and Q==-[A-A"]

N | =

(2 3 1) (2 1
So P=% 1 -1 2(+[|3 -1 1
4 1 2) (1 22
[2+2 341 1+4 (4 4 5
= 1+3 -1-1 2+1|=
14+1  1+2 242 15 3 4
[ 2 2 5/2]
=2 -1 3/2
15/2 3/2 2 |
[ 2 2 5/2]
PP=|2 -1 3/2|=p
15/2 3/2 2 |

AsP’=P .. Pisasymmetric matrix.

N | =

1
Now Q= ~[A-A]
1' 2 3 1) (2 1 4
211 =1 2(=[3 -1 1

21lg 1 2) (1 22

2-2 3-1 1-4 0 2 -3
1-3 —1+1 2-1]|=
4-1 1-2 2-2 3 -1 0

N | =
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0 1 -3/2 0 -1 3/2
=|-1 0 1/2 |=—-| 1 0 -1/2|=-Q.
3/2 -1/2 0 -3/2 1/2 0
AsQ=-Q .. Qisaskew symmetric matrix.
So A=P+Q
A= 2 2 52 0 1 -3/2
12 =1 32|+| -1 0 1/2
_5/2 3/2 2 3/2 -1/2 0
2+0 2+1 2.3
2 2
3 1 2 31
4 1 2
5,3 3.1 5.0
12 2 2 2 |
Hence, the required relation is
2 2 52 0 1 -3/2
A=]2 -1 3/2|+|-1 0 1/2
15/2 3/2 2 3/2 -1/2 0

OBJECTIVE TYPE QUESTIONS
Choose the correct answer from the given four options in each of the
Exercises 53 to 67.

[0 0 4
Q53. ThematrixP=[{0 4 0|isa
4 00

(a) square matrix (b) diagonal matrix
(c) unit matrix (d) None

[0 0 4]
Sol. GiventhatA=|0 4 0
14 00
Here number of columns and the number of rows are equal
i.e., 3. 50, Ais a square matrix.
Hence, the correct option is (a).
Q54. Total number of possible matrices of order 3 x 3 with each
entry 2 or 0 is
(a) 9 (b) 27 (c) 81 (d) 512
Sol. Total number of possible matrices of order 3 x 3 with each
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Q55.

Sol.

Q56.

Sol.

entry 0 or 2 =2%%=27=512,
Hence, the correct option is (d).

2x+y 4x 7 7y-13
I = , then the value of x and y is

5x -7 4x y x+6
(@) x=3,y=1 ®) x=2,y=3
() x=2,y=4 (d) x=3,y=3
) {Zx +y 4x} {7 7y - 13}
Given that: =
5x -7 4x y x+6
Equating the corresponding elements, we get,
2x+y=7 (1)
and 4x=x+6 ..(if)
fromeqn. (il) 4x-x=6
3x=6
x=2

fromeqn. (i) 2x2+y =7
4+y=7 . y=7-4=3
Hence, the correct option is (b).

sin_l(x ) tan”! (zj
i
sin”! (ﬁ) cot_l(n X)
T

1
If A=—
T

- 1 x
— Cos 1(xn) tan 1[—)
T

1
B=— x
T sin_l(—] —tan_l(nx)
o

then A — B is equal to
(a) T (b) O (c) 21 (d) %I

sin” ' (x ) tan_l(z)

T
sinl(i) cot™ ! (mx)
L T
—COS_l(XTI:) tan_l(£]
1 b
and B=—

T . _1[x
sin

—j - tan_l(nx)

T

Given that: A =
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sin”!(xm) tan”! (ﬁj —cos '(xm) tan™ (Ej
1 i 1 T
APl s x x
sin”! (—) cot™? (mx) sin”! (—) —tan"'(nx)
T I

. - 1 x 1 x
sin 1(th)+cos 1(th) tan 1(—j—tan 1(—)
I T

. -1 X . -1 X - -
sin 1(—)—sm 1(—] cot™ ! (mx) + tan™ ' ()
T T

rsin 'x+cos lx=

tan 'x+cot 'x=

o Na

Njan|a

0
r
2

1 n[1 O 1
= —X— =1
n 20 1 2

Hence, the correct option is (d).

Q57. If A and B are two matrices of the order 3 x m and 3 x n,
respectively and m = n, then the order of matrix (5A — 2B) is
(@) mx3 ) 3x3 () mxn (d) 3xn

Sol. Aswe know that the addition and subtraction of two matrices

is only possible when they have same order. It is also given
that m =n.
. Order of (5A-2B)is3 xn
Hence, the correct option is (d).

01
Q58. IfA={1 O}' thenAzisequalto
01 10 01 1 0
b d

@ {1 o} ®) L 0} © {0 1} @ {0 1}
01
10
{0 1M0 1}_ 0+1 0+0] [1 0
I 0JfT 0] |0+0 1+0] |0 1
Hence, the correct option is (d).

Q59. If matrix A= [ai].] » Where a; =1 ifi#j
=0ifi=j

Sol. Giventhat A

A?=A.A

2 x
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Sol.

Q60.

Sol.

Q61.

then A? is equal to
(a) 1 b) A () 0 (d) None of these
Given that: A= [aij]sz
a a
Let A= { 1 12}
1 A2 Jyy»
a,=0 [i=]]
a,=1 [ i#]]
ay =1 [ i#]]
Ay =0 [i=]]
0 1
A=
i
0+1 0+0
0 11]f0 1 10
Now, A2=A . A= = { } = =
ow, L O}L 0} 0+0 1+0 {0 1} I

Hence, the correct option is (a).

100
The matrix |0 2 0] isa
0 0 4
(a) Identity matrix (b) symmetric matrix
(c) skew symmetric matrix (d) none of these
1 0 0]
Let A=|0 2 0
10 0 4]
1 0 0]
A"=|0 2 0|=A
0 0 4

A’=A, so Ais a symmetric matrix.
Hence, the correct option is (b).

0 -5 8
The matrix | 5 0 12|isa
-8 -12 0
(a) diagonal matrix (b) symmetric matrix
(c) skew symmetric matrix (d) scalar matrix
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Sol.

Q62.

Sol.

Q63.

Sol.

Qo4.

NCERT Exemplar - Class 12

0 -5 8]
Let A=|5 0 12
-8 -12 0]
[0 5 -8]
A=|-5 0 -12
8 12 0]
0 -5 8
= A=-| 5 0 12|=-A
-8 -12 0

A’=-A, so Ais a skew symmetric matrix.
Hence, the correct option is (c).
If A is a matrix of order m x n and B is a matrix such that AB’
and B’A are both defined, then order of B is
(a) mx=xm b) nxn (¢) nxm (d) mxn
Order of matrix A=m xn
Let order of matrix B be K x P
Order of matrix B’=P x K
If AB’ is defined then the order of AB’ is m x Kif n =P
If B’A is defined then order of B’A is P x n when K =m
Now, order of B' = P x K
Order of B=K=xP
=mxn
Hence, the correct option is (d).
If A and B are matrices of same order, then (AB’—BA’) is a
(a) skew symmetric matrix (b) null matrix
(c) symmetric matrix (d) unit matrix
Let P = (AB’-BA)
P’ = (AB’-BA"Y
= (AB")' - (BA'Y
= (BHA" - (A")B’
= BA’- AB’
=—(AB’-BA")=-P
P’ = -P, so it is a skew symmetric matrix.
Hence, the correct option is (a).
If A is a square matrix such that A? =1, then
(A-T)>+ (A+1)°-7Ais equal to
(@) A o) I-A (c) T+A

[ K=m,P=mn]

[+ (AB)Y =B’A]

d) 3A
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Sol.

65.

Sol.

Q66.

Sol.

Q67.

NCERT Exemplar - Class 12

A-T>+(A+1)°-7A = A>—P-3A%T+3AI> + A%+ I + 3A7
+3AIP-7A
=2A%+6AIP-7A
=2A.A2+6Al-7A

=2Al+6AI-7A [A2=1]]
=8AI-7A=8A-7A
=A

Hence, the correct option is (a).

For any two matrices A and B, we have

(1) AB=BA (b) AB=BA

(¢c) AB=0O (d) None of the above

We know that for any two matrices A and B, we may have
AB =BA, AB #BA and AB =0, but it is not always true.
Hence, the correct option is (d).

On using elementary column operation C, — C, - 2C,, in the
following matrix equation

1 -3 1 -11/3 1
2 4 =_O 1112 4,wehave.

1 -5] [ 1 -1][3 -5
@10 4]7[-2 2“2 0}
1 -5] [1 -1][ 3 -5
© 1o 4]0 1} -0 2}

(©)

(1 -5] [1 -1
(d) = }

1 -3] [1 -1
2 4|0 1
Using C, — C, -2C,, we get

1 -5 1 -11[3 -5
2 0| [0 12 o0
Hence, the correct option is (d).

On using elementary row operation R; — R, — 3R, in the
following matrix equation

N
(e}
o
—_

Given that:
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Sol.

4 2 1 2{[2 0
33=0311,wehave:

-5 -7] [1 -7][2 0
@ 3 370 3}[1 1}
, -5 =71 [1 2][-1 -3
©) 3 3] |0 3“ 1 1}

-5 =71 [1 2][2 0
© 3 3| [ —7}[1 1}
a4 2 220
@ -5 -7] |-3 —3}[1 1}

Weh 42_1220
e have, 33/ |0 3ll1 1

Using elementary row transformation R, — R, -3R,,

3

Hence, the correct option is (a).

Fill in the Blanks in Each of the Exercises 68-81.

Q68.

Sol.

Q69.

Sol.

................ matrix is both symmetric and skew symmetric

matrix.
0 00

Null matrix i.e. [ 0 0} or|0 0 0] is both symmetric and
0 00

skew symmetric matrix.
Sum of two skew symmetric matrices is always ................
matrix.
Let A and B be any two matrices
For skew symmetric matrices

A=-A ...(i)
and B =-B ..(if)
Adding (i) and (i7) we get

A+B=-A"-PB
= A+B =—(A"+B’), so A+Bis skew symmetric
matrix.

Hence, the sum of two skew symmetric matrices is always
skew symmetric matrix.
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Q70. The negative of a matrix is obtained by multiplying it by

Sol. Let A be a matrix

o -A=-1.A
Hence, negative of a matrix is obtained by multiplying it
by - 1.
Q71. The protuct of any matrix by the scalar ................ is the null
matrix.
Sol. Let Abe any matrix
0.A=A.0=0
Hence, the product of any matrix by the scalar 0 is the null
matrix.
Q72. A matrix which is not a square matrix is called a ................
matrix.
Sol. A matrix which is not a square matrix is called a rectangular
matrix.
Q73. Matrix multiplication is ................ over addition.

Sol. Matrix multiplication is distributive over addition. Let A, B
and C be any matrices.
So, (i) AB+C)=AB+AC
(il) (A+B)C=AC+BC

Q74. If Ais a symmetric matrix, then A®is @ ..c..cooeeeenn. matrix.
Sol. Let Abe a symmetric matrix
A=A
(A = (A=A [+ (A7) = (A]
Hence, if A is a symmetric matrix, then A% is a symmetric
matrix.

Q75. If Ais a skew symmetric matrix, then A% is @ ......cc.oc......
Sol. If A is a skew symmetric matrix,

A'=-A
(A% = (A)?
= (-A)?

= A?

Hence, A% is a symmetric matrix.
Q76. If A and B are square matrices of the same order then
(1) (AB) =..ccovvvne.
(#1) (KAY = oo, (k is any scalar quantity)
(i) [K(A-B)] =i
Sol. (i) (AB)=DB'A’
(i)) (kA)Y =k.A’
(iif) [k(A-B)]"=k(A-B) =k(A’-B’)
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Q77.

Sol.

Q7s.
(@)
(i)
Sol.

Q79.
Sol.

Q80.

Sol.

If A is a skew symmetric, then kA is a ................ (k is any
scalar)
If A is a skew symmetric matrix
: A'=-A
(KAY = kA’ =k(-A)=-kA
Hence, kA is a skew symmetric matrix.
If A and B are symmetric matrices, then

AB-BAisa ...
BA-2ABisa ...
(i) Let P = (AB-BA)
P’ = (AB-BAY
= (AB)' - (BAY
=BA’-A'B’ [~ (AB)Y =B’A’]
=BA-AB [+ A’=Aand B’ =B]
=—(AB-BA)
=-P
Hence, (AB — BA) is a skew symmetric matrix.
(ii) Let Q = (BA-2AB)

Q' = (BA-2ABY
= (BAY - (2ABY

- A’B’ - 2(ABY [+ (KAY = kA']
- A’B’ - 2B’A
- AB-2BA [+ A’=Aand B'=B]
- —(2BA-AB)

Hence, (BA — 2AB) is neither a symmetric nor a skew
symmetric matrix.

If A is a symmetric matrix, then B’AB is .................. .

If A is a symmetric matrix

- A=A
Let P -B'AB
P’ = (B’ABY
= B'A/(BYY [+ (ABY =B’A’]
- B'AB [+ A’=Aand (B') =B]
P =P

So, P is a symmetric matrix.

Hence, B’AB is a symmetric matrix.

If A and B are symmetric matrices of same order, then AB is
symmetric if and only if ................. .

Given that A=A

and B'=B
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Qsl1.

Sol.

Let P = AB
P’ = (ABY
- BA
P =BA [+ A’=Aand B’ =B]
=P

Hence, AB is symmetric if and only if AB = BA.

In applying one or more row operations while finding A™
by elementary row operations, we obtain all zeros in one or
more, then A ..o .

A™! does not exist if we apply one or more row operations
while finding A™ by elementary row operations, obtain all
Zeroes in one or more rows.

State (Exercises 82 to 101) which of the following statements are
True or False

Qs2.
Sol.

Q83.
Sol.

Qs4.

Sol.

Q85.
Sol.

Q8e6.
Sol.

Q87.
Sol.

088s.

Sol.

A matrix denotes a number.

False.

A matrix is an array of elements, numbers or functions having
rows and columns.

Matrices of any order can be added.

False.

The matrices having same order can only be added.

Two matrices are equal if they have same number of rows and
same number of columns.

False.

The two matrices are said to be equal if their corresponding
elements are same.

Matrices of different orders can not be subtracted.

True.

For addition and subtraction, the order of the two matrices
should be same.

Matrix addition is associative as well as commutative.

True.

If A, B and C are the matrices of addition then

A+(B+C)=(A+B)+C (associative)
A+B=B+A (commutative)
Matrix multiplication is commutative.
False.

Since AB # BA if AB and BA are well defined.

A square matrix where every element is unity is called an
identity matrix.

False.
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089.
Sol.

Q90.
Sol.

QI1.
Sol.

Q92.
Sol.

Q3.

Sol.

Q4.

Sol.

Q05.

Since, in identity matrix all the elements of principal diagonal
are unity rest are zero.

100
eg. A= 010 213

0 01
If A and B are two square matrices of the same order, then
A+B=B+A.
True.
If A and B are square matrices then their addition is
commutative i.e., A+ B=B+A.
If A and B are two matrices of the same order, then A — B =
B-A.
False.
Since subtraction of any two matrices of the same order is not
commutative i.e., A-B#B - A.
If matrix AB =0, then A=0O or B=0 or both A and B are null
matrices.
False.
Since for any two non-zero matrices A and B, we may get
AB=0.
Transpose of a column matrix is a column matrix.
False.
Transpose of a column matrix is a row matrix.

2
eg,A=|3 wA=[2 3 5]

3x1
If A and B are two square matrices of the same order, then
AB=BA.
False.
For two square matrices A and B, AB = BA is not always true.
If each of the three matrices of the same order are symmetric,
then their sum is a symmetric matrix.
True.
Let A, B and C be three matrices of the same order.
Giventhat A’=A,B’'=Band C'=C

Let P=A+B+C

= P’=(A+B+C)
=A"+B' +C
=A+B+C
=P

So, A+ B + Cis also a symmetric matrix.

If A and B are any two matrices of the same order, then
(AB) = A'B’.
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Sol.

Q6.

Sol.

Q97.

Sol.

Q8.
Sol.

Q99.

Sol.

False.

Since (AB)' =B’A’.

If (AB)’ = B’A’, where A and B are not square matrices, then
number of rows in A is equal to number of columns in B and
number of columns in A is equal to number of rows in B.
True.

LetA= [aij]m «,and B=1[b
AB is defined when n =P
. Order of AB =m x g

= Order of (AB) =g xm

Order of B’ is g x p and order of A”is n x m

~. B’A’is defined when P=n

and the order of B’A” is g x m

Hence, order of (AB)’ = Order of B’A’ i.e., g x m.

If A, B and C are square matrices of same order, then AB=AC
always implies that B=C.

False.

R £ S BN ) I
A0 0P T 2 o ™93 4
1 070 0] [0 0
B= =
0 0l/l2 o|7|o
ac[1 0][0 0] [0 0
0 0|3 4|7|0

Here AB=AC=0butB =C.

AA’is always a symmetric matrix of any matrix A.
True.

if]P xq

o

o

Let P = AA’
P’ = (AAYY
= (A) . A [(ABY =B'A"]
= AN
=P

So, P is symmetric matrix.
Hence, AA’ is always a symmetric matrix.

2 3 -1 2 3

IfA= [1 4 2} and B= [4 5] then AB and BA are defined
21

and equal.

False.

51



Chapter 3 - Matrices NCERT Exemplar - Class 12

Q100.
Sol.

Q101.

Sol.

2 3
A [2 3 _1} dB=[4 5
14 2
2 1
Since AB is defined
23 o2
AB=11 4 o )

[4+12-2 6+15—1} [14 20}

2+16+4 3+20+2 22 25
BA is also defined.
Z ;’ 2 3 -1
BA= 14 2
2 1
(443 6+12 -2+6 7 18 4
= |8+5 12420 —4+10| =13 32 6
4+1 6+4 -2+2 5 10 0
So AB=# BA

If A is a skew symmetric matrix, then A?isa symmetric matrix.
True.
(A% = (A)

= [- AP [ A'=-A]

=A?
So, A? is a symmetric matrix.
(AB)'=A"'B! where A and B are invertible matrices satisfying
commutative property with respective to multiplication.
True.
If A and B are invertible matrices of the same order

s (AB)! = (BA)™ [- AB=BA]
But (AB) ! = A71B! [Given]
(BA) ! =B1A!
So A7B! =B 1A

. A and B satisfy commutative property w.r.t. multiplication.
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