HefT-12 (TOTe

Matrices
Chapter: 3
P 3T
[
T4 (MCQ) | 4. If A=[‘1‘ g E]then which of the following is
A'-

afs [12]=[yz]31?ﬁx,ya‘m z W : »

¥ 31s 3 223 456
S @ |33 6] ® |13 3]
(a) x=5,y=1,2z=2 »
(b) x=2,y=1, z=5 14 3 6
(c) x=5,y=2,z=1 (© |25 (d)

36 1 4

(d) x=1, y=5, z=2

e [
X, y and z will be-
(a) x=5,y=1,z=2
(b) x=2,y=1,z=5
(c) x=5,y=2, z=1
(d) x=1,y=5, z=2

then the value of

A and B are two matrices then (4 + B)2 is equal
to -

(a) A% +2aB + B2
(b) A2+ AB+BA+B
(©) AZ+2AB+2BA+B
(d) Not possible.

2
2

afe A3k Bl anegg 8 @l (4 + B> BT WA

g —

(a) AZ+2AB+B

(b) A+ AB+BA +B

(c) A%+2AB+2BA+B?

(d) wv9a =8l 2|

If A and B are two matrices then (AB)' is equal

to -

(a) A'B'

(b) BA'

(c) (BAY

(d) Not defined.

Ifs A 3R B3I 3Mys sl dl (AB)' &1 A
g —

(a) A'B'

(b) B'A

(c) (BAY

(d) gy = |

2
2

&

af a=|! 22| @ @ Preifea ¥ @ A
A & _
CH RN M

14
(© 125 @ |2 s
36

If A and B are two matrices then (A+B)' is
equal to -

Ifs Ada BTl 3gE 8l dl (A+B)' & RIeR
BNT—

(a) A'+B'

(b) B+A'

(c) (AB)

(d) Option (a) and (b) / fd&ed (a) 37X (b)

A square matrix B is said to be a symmetric
Matrix if -

U$ 99 3z B wHfia smeyE shm afe —
(a) B=B'

(b) B=-B'

(¢) B=B

(d) None of these / @1 =&

A square matrix B is said to be a skew-
symmetric matrix if -

t$ 97 Iys B faww wafa anegs s
aJfe—

(a) B=B'

(b) B=-B'

(c) B=B

(d) None of these / ®Ig &l
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A square matrix B is said to be a singular
matrix if-

TH I ATYE B rgahaviia smegw ghm afe—

(@) IBl=0 (b) IBl=1
(c) IBl=2 (d IB|=3
9. A square matrix B is said to be a non singular
matrix if-
T$ a7 Ares B Fonaviia snegs s afe—
(@) |Bl=0 (b) IBl#0
(c) IBl=1 (d |Bl=2
10.  If Abe a matrix then AA~'is equal to-
afe A Ta aregE g dt AAT BT 9H BT
(2) I/unit matrix / Ubld IATGe
by A'A
© 1
(d) Not defined / aR=Tfa ==Y |
11. If A and B are two matrices then (AB)™! is-
af Asik Bl amege & a1 (aB)~! @i
(a) B Al
) alp7!
© (BA)
(d) Undefined / iR
12. If A be a square matrix then A~ will exist if-
afe Aud a7 3regE B Al A HWd BN
afe—
(a) Ais asingular / gchHo
(b) A is non-singular / GhHoNd
(c) Row-matrix / Ufde 3fregg
(d) Column matrix / ¥ 3T
13. Which of the following is a non-singular
matrix?
frafafaa 4 a9 gopaoia snegs @ ?
4 6] N 4 —6
@ |5 5 ® |6 g
(4 —6 4 3 4
© -6 9 @ 13 4
14. Which of the following is a singular matrix ?
fFrafafReaa ¥ o9 sgepaiia sz & ?
[4 6] b 4 —6
@ |2 3 ® 16 9
P&{T-12 (70T

(1R

12 d 21
© 13 4 @ a3
15. For which of the following the inverse matrix
can be obtained ?
fr=ifafaa A feaer gopa @@ fear o
T 82
11 10 0]
(@ |11 ® |020
11 0 0 0]
100 193
(¢ (020 (d) 111
00 3
16. A matrix A= [aij]an is said to be symmetric
if -
Uh 3IYE A= [a'éﬂ']nxn NEIER TG e BT
afe—
(@ a;=0
(b) a,=—a;
(C) a; = da;
(d) a;=1
17. A matrix A=[a/z'j]an is said to be a skew-
symmetric if -
v aneqe A=[a,],., fem wfa sregs @m
afe —
@ a;= 0
(b)) a;=—a; and a; =0
(C) Ay = Ay
(d) ay = 1
| MATRICES (2 MARKS QUESTIION) |
1. For which values of x and y the given metrices

are equal-

[g x4—2] and

3y+7 5
x+1 2—3y

T AR Yy > 9 9 A9 > fag far wan
JATE I BIT—

[g :r4—2] 3ﬁ_\,[:ay+7 5 ]

rx+1 2—3y

2.Find the value of X from the following -

fr1 9 o &1 99 9d difve —

2e—y 5| _[6 5]
3yl [3 —2
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2. By using elementary row operation find the
2 31 1 9 _1] inverse of the matrix-
IfA= d B= th
0-15/2" 0-13 en yRfe dfed wfbaral &1 At wxd gy
JTYE BT b ATd DI —
find the matrix (2A - 3B) 3 —1
2 3 1] s 12 -1 A:[—42
I”l“’A=0—15] B=[0—1 3]
dal (2A-3B) @I =@ B — 100 123
Evaluate / 919 10 H3— 3. IfA=(0 2 Ol and B=|3 2 1| then (AB)=
134 257 10 2 003 132
S ERH ek ERP AT Ay
256 348 21-3 100 193
Construct a 2x2 matrix whoes elements are R A=10 2 0 sk B=|3 2 1| d (AB)=
given by a; = (2, —) 003 132
Tdh 2x2 ATYE B AT B ol ay; = (2i—j) 4. IfA=[ _11 _11 ] then show that A’ = 4A ?
gl
Construct a 3x3 matrix where a; = /; af A=[_1 -1 ]gT At Rrard By A° = 4A 2
. e , 1 1
UH 3x3 3MHE P! @A IR W&l a; =/ 8l
Give an example of 3x3 matrix which is a 5, Find the value of / 919 fIdrei—
zero matrix ? . .
19[ cosf sinf +sind sin@ —cosf| _
U 3x3 I ATAE BT IATERT & 2 €O3Y] —sinf cosf | Y| cos sind
IfA=[_21 3 i] and B= % _62 _31] then
. | MATRICES (5 Markes question) |
verify that A+B=B+A ?
12 35 14-2 3 1
afe A= -1 04]3ﬁ_\rB_[2 6 —1] at 1. IfA=[_1 7] then find the value of k such
fig oY & A+B=B+A?
Find a matrix X such that 2A+B+X=0, where that A’ = 8A + kI
{—-12 132 1 0
A'[S 4 a“dB_[l 517 uﬁA=[_1 7]ﬁkma€qﬁﬁmﬁm$
g X &1 71 od X Aafe 2A+B+X=0 STt
|—12 132
A‘[:s l 3"‘““[1 57 fre A= 8A+LI & |
o 2. IfA=[ ST then show that
MATRICES (3 Marks Question) —4 2
67 —3¢ 1 A’—5A—141=0 ?
If | 4 3¢ —1|=2x+4y then find the value 3 —5 .
of X and Y? ‘
6i —3i 1 A*"—5A—141=0 ?
afe |4 3i —l|=z+iy st A raky 3. If A= CO.SG sin 0 then prove that -
30 3 i —sin@ cosO
PT A G R 2 cosnO sinnO
A"= . s neN .
—sin nO cos nO
HEIT-12 (TI0T<) e FNEIRA. - wed I6-T-3R e yen RO §q (2024)
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HefT-12 (TOTe

cos@ sinf
—sin@ cosO

gfs A= al fag = o

cos nO sin n0|
—sin n0 cos n0|

; neN .

If [1 x 1][

W A -
N N
N SN W

1
H—Z = 0 then find the
3]
value of x?
1231
afe [1 x 1]|4 5 6[[—2|=0,81 @ x &
325(3
A ST BN ?
-3
IfA=|5
2
verify that (AB)'=B'A"' ?
-3
gfe A=|5
2

and B=[1 6 —4] then

R B=[1 6 —4] = ar

<ef§ f5 (AB)'=B'A' ?
1 35

If matrix A=[—6 8 3] then find the
—4 65

corrresponding symmetric part and skew-
symmetric part of the matrix?

1 35
gfe A=|—6 8 3| g @ A & g gufd

—-465
e aon fawm wafia snegE &1 faa?

By using elementary row operation find the
inverse of the matrix

2 -33
A=|2 2 3
3 -2 2

yRfe dfed d@feasi &1 gar #=d gy
JATHE BT YA A B —

2 -33
A=|2 2 3
3 —2 2

8.

10.

1 -1 2
IfA=|0 2 —3]| then prove that
3 -2 4
|adjA|=|AP
1 -1 2
gfe A=|0 2 —3|a fag & &
3 -2 4
|adjA|=|AP
0 1 -1
IfA=|—1 0 1 | then find the matrices
1 -1 0

(A+A') and (A - A"). Also prove that (A+A")
is a symmetric matrix while (A - A') is a skew-
symmetric matrix ?

0 1 -1

afe A=|—1 0 1 |qi 3mgs (A+A") AR
1 -1 0

(A-A") ST B |

g fig & & (A+A") wafia e 2 g
(A-A") & faww gafa gz 2 |
cosx —sinx 0

Iff(x)=|sinx cosx O] then prove that
0 0 1

f(x+y)=f(x).f(y).
cosx —sinx 0

((17)

Ifg f(x)=|sinx cosx Of a fRig =% fo
0 0 1
f(x+y)=f(x).£(y).
MATRICES (SOLUTION) |
MCQ:- |
1) (a) 11) (a)
2) (b) 12) (b)
3) (b) 13) (b)
4) (o) 14) (a)
5) @ 15) (o
6) (a) 16) (c)
7 (b) 17) (b)
8) (a)
9 b
10) (a)
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| 2 Marks Solution

0 X— 2 3y+7
x+1 2-— 3y

[3—44+4 9—10+0 12—14+8
6—6+8 15—8+4 18—16—12

_[3-1 6 ]
* two matrices are equal if corresponding 8 11 —10
position elements are same.
3y+7=0 - (1) 6))
X2=5  eeeee @) a;=(21—j)
X+1=8 ---m-m- 3) _ | G _ 2X1—=12X1-2
and 2-3y=4 ---(4) law anly, [2X2-12X2-2{,
eq(1) > y= 3~ ~[10
3 2},
eq™(2) = x=7
eq:-(3) 3Xj7_2 (6) ay= Y
eq -(4):y—T au Qi Qs A
7 9 an Gn Gs|=|% % %
-y:T ;éT as; A3z Ass % % %3)(3
IR
hence for no value of x and y given matrices are =2 1 ¥«
equal 3% 1l
@ 20—y 5 =[6 )
2X-y =6 ------ (1) 0::=(0 0 0
andy:-2 -----(2) 000 3X3
(I)»x=2 and y=-2
®
2 31 1 2 -1
® _[0 _15andB—[0 —1 3] A= 2 35cmdB=4_23
—104 26 —1
2A-3B) = 2 3 1
R * 0—13 Caepo|235],[1-23
[4 6 2] I ] " |-104] [2 6 -1
- [2+4 3-25+3
0 —=210] 10 =39 Tl-1+2 046 4—1]
4—3 6-6 2+3 _[61 8] ________ (1)
|00 —2+3 10—9 163
10 5] 4 -2 3 2 35
= d =
[011 wmeprd _26—1+[—104]
_ _[4+2 —2+3 3+5
) 134 [257] [10 2 2-1 6+0 —1+4
3[2 5 6] 23 4 8]+4[2 1 —3] 618
|16 3] ________ @)
_ 39 121 (410 14],]140 8 from eqn (1) and (2)
6 15 18| |6 8 16| [8 4 —12 A+B=B+A
H&(T-12 (TIUTC) e FNEIRA. - wod I6-Fe-3R Tead yen RO 8 (2024)
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1,21
Il 0]_ 373 2
-1 2 3 —2 01 2 =
A= 3 4 and B=1 5 2
e h=A"A
_ =A™ =[ ‘2]
X = (2A+B 2 %] oxo
H H?’_Q]} ) 100 123
wA=[0 2 Oland B=1|3 2 1
©) _” ] [3‘2]} 003 132
100[]1 23
=_[2+342] - AB=[020[.[3 21
:_[1 2] 14040 24040 3+0+0
[ =[0+6+0 0+4+0 0+2+0
:[_1 _2] 0+0+3 0+0+9 0+0+6
| 3 Marks solution :- | =16 4 2
396
1 6i —3i 1 . @ 1
340 ?;1 —‘1 =x+iy . A_>_1 1
i
= 6i(—3+3)+3i(4i+30) + A?:[_ll 11H_11 11]
(1.2—90i)=.x+iy' ,_[1+1 —1-1
=0—12+90i+12—90i=x +1iy A —__1_1 141
= 0 =x+iy B [ 9 —9
= x=0 andy =0 -2 2
A=A A
@, _[3 -1 (2 -2][1 -1
-4 2 -2 2|]1-1 1
as, A—IA _[2—!—2 —2—2]
’ -2-2 242
:—4 2][ ]'A (4 -4
Rr1 - Bl 4
. 24[ I —1]
Lo
_4 2 =>A3=4
R2 - R2+4R1
1 ] v 0] : o
= A 5) cos sinf| . [sinf —cosf
:>>0 24 1 cosd —sinf cosf +sing cosf sind
o ][ )
0 % Zay s _[ cos’0  sinfcos0 sin’0  —sin0cos0
3 " |—sinOcos  cos®0 sinBcos®  sin’0
R2 ~ 2R2 B cos’0 +sin*0 sin 0 cos 0 —sin 0 cos 0
1 Y _ %0 A " |—sinBcosO+sinBcosO cos’0 +sin’0
MUBSERAL |5 )
R1—RL+3R2
HEIT-12 (TI0T<) e FNEIRA. - wed I6-T-3R e en RO 8 (2024)
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| 5 Marks solution

10
'-'A—[—1 )
A?=AA

1 0|1 0
]',—1 7

L0
|

@

|

[1+0 040

|-1-7 0+49
1 0

2:

A [—8 49]

as, A>=8A + kI

1 —
“|-8 49|

¢

|3 -5][3 -5
LATSAAST 2| 2
[9+20 -15-10
|-12-8 20+4
29 -25]
-20 24
SA - 141

3 -5

-5

[-4 2
29 -25] [15 -25 [
-20 24| |-20 10
29-15-14 -25+25-0
-20+20-0 24-10- 14

|

A= [
Now, L.H.S = A’- :
29 -25
-20 24|

00
= L.H.S —[0 0]—R.H.S Ans..

HefT-12 (TOTe

g

|

10
01

14 0
0 14

|
|

Q)

| cos® sinb
~|-sin® cos0
=A’=AA

[ cosO sinb
-sinf cosO |’

cosO sinf
-sinf cosO

0052 6 - sin2 0 sinfcosO + sinBcosb

-sin2 0+ 0052 0

|

-sinfcos - sinBcosO
cos20  2sinfcosH
-2sinfcosO  cos20
cos20 sin20
-sin20 cos20
. Again,
A=A A

| cos20 sin20 | [ cosB sin
|-sin20 cos20|'|[-sin® cosd

_| cosBcos20 - sinOsin20
-cos0sin20 - sinBcos26

sinBcos26 + cosOsin260
-sin0sin260 + cosOcos26

2

|

[ cos(0+20) sin(0+20)
~ |-sin(0 +20) cos(0+20)
cos30 sin30
-sin30 cos30
similarly ,

3
=

cosnf sinnb |
-sinn® cosnd|’

n

neN

1
-2
3

4
@ [1 x 1],

123
456
325

3%3 3% 1

1
S[1+4x+3 2+5x+2 3+6x+5],, -2‘
3 3x1
S [0 +4x+3)-2(2+5x+2)+3(3 +6x+5)]=
= @x+4)-2(5x+4)+3(6x+8)=0
= 4x+4-10x-8+18x+24=0
= (4x- 10X+ 18x) + (4-8+24)=0

0

0

= 12x+20=0
205
o 12 3

FHEINA. — voT I5-TE-37 [ fnyed RAawor 1 (2024)

{20}




Q) -3 [1-1 3+6 5+4
-A=|5|andB=[1 6 -4] - 31673 %-8 3-6
2 -4-5 6-3 3-3
-3 (0 9 9
~AB=|5| .[1 6 -4] ., =%-9 0 -3
2 .., -93 0
-3 -18 12 o 533
= AB=|5 30 -20 A=lr 2 3
2 12 -8/, 3 -2 9
305 2 as A =1A
-~ (AB)'=|-18 30 12[--(j) 2 -3 3] [1 0 0]
12 -20 -8 =|2 2 3[=[010]|.A
Now, 3 -2 2] (00 1}
1 RisR;
BA'=[6| [-35 2], 3-22] [001]
41, =2 2 3|=[(010[.A
305 2 2 -3 3] [1 0 0]
=(-18 30 12 '"(ii) R1—>R1'R3,R2—>R2'R3
12 -20 -8}, 11 -1] [-101
from equqtion (i) and (ii) =0 5 O0=[-110f.A
(AB)' =B'A' 2 -3 3] [1 00
R; — R;- 2R,
© 135 11 -1] [-101
~A=|-683 =0 5 o|=|-11 0].A
-4 6 5|, 0-5 5] |3 0-2
1 -6 -4 R,
A=[38 6 RS
53 5] 11 -1 [-1 o 1
Hence corresponding symmetric part =101 0)=]1/51/5 0].A
) 0-55] [ 3 0 -2
=72 (ATA) R, — R, -R,,R; — Ry + 5R,
1 35] [1 -6 -4 10 -1| [-4/5 -1/5 1
:%-683+386 =01 0|=|-1/5 1/5 0]|.A
-4 6 5] |53 5 005] 12 1 -2
| (1+1 3-6 5-4 R, — 5
To|era sTe e 10 -1] [-4/5-1/5 1
-4+5 6+3 5+4
5 31 =01 0|=|-1/51/5 0 |.A
1 0o 1| [2/5 1/5 -2/5
—7'3 16 9 R, — R, +R,
Agian 99 100] [2/5 0 3/5]
| . =01 0|=[-1/51/5 0 [.A
Skew - symmetric part = 5 (A - A") 0 01 2/5 1/5 -2/5]
1 35| [1 -6 -4 2/5 0 3/5
=17 -683|-13 8 6 Hence, A" =|-1/5 1/5 0
46515 3 s 2/5 1/5 -2/5]
H&(T-12 (TIUTC) o FNEIRA. - wed I6-T-3R e yen RO 8 (2024)
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®

1 2
~Al=10 2 -3
3 4

=1(8-6)+(0+9)+2(0-6)
=2+9-12
|Al=-1 --(i)
Corresponding , minors of matrix 'A'is -

2 -3
f— = - :2
ap 2 4 8-6

an=|" 3l=0+9=9

4
B 2
=y
= -1 2
-2 4

an —

ax =

Az — _ ‘=3'4='1
ay =

asz =

2 -9 -6
.. cofactor matrix = 0 -2 -1
-1 3 2
2 0 -1
.. adj(A) = [cofactor matrix]'={-9 -2 3
-6 -1 2
=ladj(A)|=2(-4+3)-0-(9-12)
=2X (1) (3)
—-2+3=1
=(=1)
=|adj(A)|=1AF [by uisng eqn (i)]

HefT-12 (TOTe

® 0 1 -1 0 -1 1
cA=|-1 0 1|=A=|1 0 -1
1 -1 0 110

o1 -1] [o -1 1
SAFA=-1 0 1[+1 0 -1
1 -1 0] [-11 0
0+0 1-1 -1+1
=[-1+1 0+0 1-1
1-1 -1+1 0+0
000
—(A+AY=]0 0 0|-—(i)
000
(0 1 -1] [0 -1 1
and A-A'=|-1 0 1]-|1 0 -1
1 -1 0] -1 1 0
[0-0 1+1 -1-1

“-1-1 0-0 1+1
[1+1 -1-1 0-0
(0 2 -2

S (A-A)=|-2 0 2 |-
2 -2 0

Again,
000 [000

- (A+A)=]0 0 0|=[000
000/ (000

= (A+A) =(A+A)

= (A +A') is a symmetric matrix

Also,
0 2 -2 0 -2 2
(A-AY)'=[-2 0 2|=|2 0 -2
2 -20 220
0 2 -2
=--2 0 2
2 -2 0

= (A-A) == (A-A)

= (A - A') is a skew - symmetric matrix.

{22}
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10).

cosx -sinx 0

. F(x)=|sinx cosx 0

0 0 1
[cos (x+y) -sin(x+y) 0
f(x+y)=[sin(x+y) cos(x+y) O0|--—-(1)
|0 0 1
' COSXCOSy - sinxsiny -sinxcosy - cosxsiny 0
f(x +y) =|[sinxcosy + cosxsiny cosxcosy - sinxsiny 0
0 0 1

Again,
cosx -sinx Of [cosy -siny O
f(x).f(y) =|[sinx cosx Of.[siny cosy 0
0 0 1 0 0 1
COSXCOSY - sinxsiny -sinycosx - sinxcosy 0
sinxcosy + cosxsiny -sinxsiny + cosxcosy 0
0 0 1
cos(xt+y) -sin(x+y) 0
f(x).f(y) =[sin(x+y) cos(x+y) Of----(i1)
0 0 1
from eqn (i) and (i1) we get ,
fx+y) =1(x).f(y)

HefT-12 (TOTe
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