RD Sharma Solutions Class 12

Exercise 5.5
Q1

A | . . .
If 4 =L1- EJ, prove that A - A s a skew-symmetric matriz,

Solution

Glven,

a--(3 3 )

(a-a)- 17 7] ~()

et 3]

From (i) and (i),

(p-47)-fa-

We know that, x is a skew symmetric mawis ifx = —y
S0, {A - Ar} ic skew symmetric.

Q2

3 -4 . .
If4 = [1 1], show that 4 - A7 is a skew-symmetric matrisx,

Solution
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Given,

PRy I 3 -4 -~ 3 -4
1 -1] |1 -1
1 -1 |-4 -1

|
e

1+ -1+1
[
A-A =[5 5 =1

fpeasft o
o o)

-{a-a7) =[° '5] - (i

5 0

From equation (i) and (i),
(a-ar)-fa-a'y

We know that, x is skewsymmetricmatrg ifx = -7

So, (A —Ar) is skewsymmetrc matrix.
Q3
E 2%
Ifthematrin A=y =z =-3|isasymmelricmatr®, find x,y,z and ¢
4 t -7
Solution
Giver,
L 2 x
A=y = -3|Iisasymmetricmatrix.
4+ -7

We know that A= [a4 ], 15 asymmetricmatrix if af = &
S0, Ho= Gy =3y =4

¥o=an=az=2

LI=dpp=3admpm=2ZI

&= Fzz = dagp ==3

Hence,
¥=4,y=2,t=-3 and z can have any value.

Q4
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3 2 7

Letd=|1 4 3| Find matrix X and ¥ such that X +V = A, where
-2°5 8

X is asymmetric and Y is a skew-symmetric matrix

Solution

Given,

:x:%p+aq

3 2 7] [3 1
1 4 3|+f2 4
-2 5 8] [7 3
[3+3 2+1 7-2
==|1+2 4+4 3+5
-2+7 5+3 8+8
6 3 5
38 8
5 8 16
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s
g

Lav ]

n|—-
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Now,
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Now,
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x 153 symmetrnc matnx

Now,

ol 7 o
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¥ is skew symmetric matrix,
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Hence,
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4 2 -1
Express the matris A= |2 & 7
1 -2 1
skew-symmetric matrix.
Solution
Given,
4 2 A
4=13 5 7 = AT =
1 -2 1
1 r
tet X =-=(a+4)
2
4 2 -1 4 3 17
==||3 § 7|+ 2 5 -2
\1 -2 1 =1 %
) 4+4 243 -1+1 1’9
=—|34+2 5+5 7-2|=-|5
2 2
j1-1 -2+7 1+1 0
T T
§ 3 4 20
2 2
x7 =15 5 8| 2|55 5| -x
2 2 2 2
5 9
0 -1 0 - 1
2 2
X Is symmetric matrix
Now,
1 T
Y-E(R-A)
i 4 2 -1 4 3 1
" 3 5 7|-12 § -2||=
1 -2 1 -1 7 1
R e
2
sve|l o 2
2 2
530 g
2
r
g 2 -1 |o:2
2 2
1 Q 1
=-¥==|Z 0 =|=|= 0
2 2 2
1 i u} 1 ﬁ
2 2
= Y I1s a skew symmaetnc maatnx.

1
2

4 3 1
2 5 -2
-17 1

+

O mo;m
Ml ;o Nl:

.

4-4 2-3
3-2 5-§
1+1

o ™Mo

-2-7

as the sum of asymmatric and a

= nn o

~1=-1
T+2 |=
1-1

L
2

0
1
2
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How,
4 s 1] ] -1 -1
2 2
X+¥= E = E + l u] E
2 2 2 2
o0 E 1 1 ﬁ u}
2 2
4+0 2-1 a3
2 2
= E+i E+0 E+E
2z 2 2
O+1 E—E 1+0
L 2 2
(4 2 -1
=3 5 7 |=4
|11 -2 1
Q6

X 2 4 g
Dafine a symmetnc matrix. Prove that for 4 = [5 6:]' a+4 ica symmaetnic

matrix where A7 is the transpose of A. N
Solution

A square matrix A is called a symmetric matnx, If4A” = A4

Here,
2 4
,4:
<]
O - 4] [2 4I
A+A = +
S 6] |56
2 4] [2 4
- +
5 6] [5 6 .
[24+2 445
“ls+4 846
r [+ 9 L
A+A 9 12 1)
nt_[4 ¢
(4+47) '[9 12]7
AT 4 9 s
(A+A) "lo. 15 i)

From equation (i) and (i),

(A +A’)r =4+ A”)

So,
(A +Ar) is asymmetric matrix,

Q7
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Express the matrnz 4= [f

Ch 5 - Algebra of Matrices

-4 . . .
:| as the sum of 3 symmetric and & skew-symmetric matrix.

Solution
Here,
A=[3 -4] A,=[3 1]
1 -1 -4 -1
-3
3 -4 3 1 3 -4+1 2
tet, x=2(A+aT)=2 + o b il =
241 -1 =g =1 2l1-4 -1-1 -3
— -1
2
-
gz 2] g =3
Now,x’-32-32-x
— ) =AY
2 2
= X is symmetric matrix
U d
1 » 1(13 -41 3 1 1[3-384= 170 10 -5pR1] 2
Let v==lA-A == - == 5 = e
G A ) 2(_1 174 -1 2|14 S [F]s @Y 2|5
) 2
o = [ >
Now, =¥ == ] B 2l-v XN
5 0 2
2 2 J W
= ¥ 1s skew symmetric '~
3 SO R CTE -2_2F i
Now, X +Y = 21" 2",2- = A
2 g [2 Ss3 o0 1 2
2 2 2 2NV
Q8
Express the following matrix as the sum of a symmetric and skey-
3 -2 -4
symmetric matrix and verify your result: [ 3 -2 -5),
-1 1 2

Solution
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Let,
3 -2 -4] 3 8.=1
A=|3 -2 -5 = A=|-2 -2 1
-1 1 2| -4 -5 2
. s [3 -2 -4 3 3 -1 ) 3+3 -2+3 -4-1 ) 6 1 -5
Let,X-E(A+Ar)=E 3 -2 -5(+[-2 -2 1|l=7{3-2 -2-2 -5+1f=2|1 -4 -4
-1 1 2 |-4 -5 2 -1-4 1-5 2+2 -5 -4 4
1 -5
c e
2 2
1
als -2 =2
2
LR
2
3 1 -5 3 1 -5
2 2 2 2
Now, XT=|2 -2 2| |1 2 —2|-x
2 2
= 202 = 202
2 2 ¢ \
= X is a symmetric matrix
3 L I 8 &= R W0 -5 -
Let,Y=2(A-AT) =213 -2 -5|-|-2 2 1|laniase ER4D SN ols 0 -6
=11 2| |-¢4 5 2 g s -2 3 6 0O
g =2 3
2 2 >
5 ¢
=2 0 -3
2 NN
3 Ng
2oREN 0 ™
2 o &
o 35 3 o 5 3 N
2 2 2 2 \
5 5 >
- Y,__ - == -t = . o
Y 5 0 -3 5 0 3|=r&
3 3 0 330
2 3
= Y 15 a skew symmeatric maris
1 -5 -5 -3 1 5 -5 3
T S| IR | A0 e a2
2 2 2 2 2 2 22| pg s
xara|l o2 2|42 0 -3le|143 240 -2-3|-|3 2 -5|-a
2 2 2 2
b gy [ R | - Fe——— L tE
2 2 2 2
1 -5
337
Hence, Symmeéemcmatrii X = é -2 -
~5
5 -2 2
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Exercise MCQ
Q1

0
0 |, then A is equal to

1
If &4=|0
a -1

[=

. & null matrix
. @ unit matrix

=N I = gl -}

-H
A
Solution

Correct option: (b

L

1 0 0
Given A =0 1 O
ab -1

(1 0 0t 0 O

AE_ 01 oflo1 o

la b -1jla b -1
1 00

=|0 1 0O ich 1= a urit matnx.

0 o1

Q2

=
I

i 0
= [ll:] J’ neh, then A*equals

=
o o -5 ~-0o

=
[
L

Solution
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Correct option: (c)

awrs-[, T-[1 ]

ey

i
[
Q3

If A and B are two mafrices such that AB = A and BA = B, then B2 is equal to

apowm
== I=m

Solution

Correct option: (a)

Given AB=A and BA=B, then
= BAB = B?

=BA=B*

=B-B?

Q4

IfAB = A and BA = B, where A and B are squarg fiatrices, then

aBl=Bandal=A
b.B22 B andAZ =4
c.AZ2A B2 =B
d A%2A BB

Solution

Correct option: {(a)

Given AB=A and BA=B, then
= BAB = B? and ABA=A?

= BA = B2 and AB=A?

=B - B? and A=A?

Q5
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If A and B are two mafrices such that AB = B and BA =A, then AZ + B is equal to

a. 2 AB
b. 2 BA
c.A+B
d. AB

Solution

Correct option: (c)

Given AB=A and BA=B, then
= BAB = B? and ABA=A?

= BA = B2 and AB=A?

=B = B? and A=A?
=>A?4+B%=A4B

Q6
(;:08-2—’t -sinat i0
If 7 ™ , then the |east poshive integeral valiie aof
2z 2n 01
Sn=— ocos=—
7 7
kis
a3
b. 4
c. 6
d.7

Solution
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Correct option: (d)
- 2n $i 2% i2e -i2x
-7 e TH ¥ o T
Let A= 7 7 | Ree Ime
smé coszl [ '27' R %
3 = me ee
octsé s,lnﬂ cosg sin_—zx
A2= 7 7 7 7
2n 21t 2n 2n
sin=— S — Sin— ©COS —
X 7 7 7 7
[ .2% . 2% 2 . 2%
) oos‘—7— sin 5 2008 — ; smT
2n . 2Zn 228 o 2%
i 2cos-7—sm 5 cos 5 -<in 5
i 4n i g ¥ -ids
|7 "7 |_|Ree™ ImeT
sin i cos4“ "?7‘ '%'
il - ime Pee
So for any k we have
B %= —&x
Ao Ree ™ Ime 7T
ika i%s
[Ime T ReeT
MNow
3 o
Ree 7 Ime 7 1 C
(A= 2k= = 0 1
Ime™ ReeT
2k=
=Ree 7 =1
:‘»cosék—-’I -1
7 N
:-%(;-B'leornez i .j:.

=Kk=7n
So positve integral values of k can be O‘, 7 1dete

.

Q7

If the matrix ABE is zero |, then

a. It is not necessary that eitherA=0o0rB =10
b.A=0orB=0

cA=0andE=10

d. All the above statements are wrong

Solution

Correct option: (a)

3 2 0
ceenc]? 3] mae] ]
AR - o 32 0 _ oo

o oo o oo
A =0 B=0butfB=0

Q8
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a o
Letb=|0 a O, then &" isequalto
00 oa
Els]
o & o
a__IZJ ] 4|
Ta" 0 o]
0o oan
00 a
p L i
(& o o]
o & 0
o o4&
e L J
ha 0 O
0 na o
d__[:l 0 na
Solution

Correct aption: (<)

a 00 1 00
A:DﬂD:ED]D
o0 a o0 1
1 00 g 0 0
Al=g"|0 1 O|=[0 a" 0
o0 1 ovo &
Q9

If &, B are square matrices of order 3, A i5 non-singular and AB =0, then B is a

a. Mull matrix

b. Singular matrix

c. Unit matrix

d. Non-zingular matrix

Solution
Correct cption: (a)
& 05 non singular that means determinant of &4 is non zero,

ABE=0=EBE=0

Q10
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n oo a, 4, &
[fA=|0n 0O|landB =|b, b, b, |, then ABisequal to
oon o0 0
a. B
b. nB
c. B"
dA+EB
Solution
Correct option: (b}
no0o 100
Given A=|0On 0|=n|0 1 0O
00n 001
8 8 &
B=|b, b, byf, then
G & G
1 00|e & a
AB=n|0 1 0|b, b, b,
00 1)c c C4
8 8 &
=n|b, b, b,
G & G
=nB
Q11

If A= [é ﬂ’ thenA” (where A &) equals

rear=elreae ks
5
O m
| S

d L

Solution
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Correct cption: (&)

. 1 a
b=
Given [D _J

o )

1
A% -

0

L 2a
01

A% = ATA
1 2al[1 2

T o 1_[0 1}
[ 3

-[:l 1_

O genaralising we get

(1 nal

0 1]

AT -

a. b
b. -1
c.2
d. Mone of these

Solution

Correct option: (&)

1elex 1 -2y
Given A=|0 1 O|andB=(0 10O
001 00 1
AB -1,
[1 2 x]|[1t -2y] [to00
:OIOO10‘=O]O
0010 0 1 001
1 0 X+y 100
=01 0 |=|010
oo 1 OOJ
= x+y=10
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Im[i -1}5_[.9 1}and (A+B)? - AZ 4B,
2 -1 b -1

then values of a and b are

da=4b=1
b.a=1,b=4
c.a=0b=4
da=2b=4
Solution

Correct answer: (b)

1 -1 a 1
Given A-[2 _1] B-[b _1]

(A+B)* = A% +B?,

= A% 1 B2 4 AB + BA = A% 4+ B?
= AB+BA-0
:’1 -1][a 1]+[a 1] [1 —1]=[0 0]
2 -1jlb -1]"|b -1]|2 -1] |0 ©
[a-b 2] [a+2 -a-1] [0 O
[2a-b 3}’[b—2 -b+1]'[o o]
ﬁ'za-b»fz 2-e-1]_'0 0]

| 2a-2 4-b 0 0
=a=1and b=4

Q14

IfA = [‘: P } is such that A = [, then

a.l+|::|_2+[i'.,r=ﬂ
b.1-a°+py=0
1::.1--::2-;31,':0

d1+a2-Py=0

Solution
Correct option: (c)

Given A:[a “]andA2=I,then

e g

=, a2+B'{ 8} _[1 O:I
O a? + By 01

=a+py=1
=21-c?-py=0

Q15
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fs= [sij] is a scalar matrix such that s; = k and A is a square matrix of the same order, then AS =5A="7

a Ak
b. k+4
c. kA
d. kS

Solution

Correct op

g

o

e

Qo= D
= O O

[
]
-
Lo I

0 O
oo OO
o = O & O 0O

Q16

If & is a square matrix such that 42 = &_ then i+ .|'-".:|3 - TA iz equal to

-A

onoo
W= =1

A

Solution

Correct option: (¢)

I+ A7

= 1%+ A%+ 31%A + 31A2
=1+ A%A+ 3A +3A2
-1+ A% +3A+ 30

=] +A+564

-1+78

I+ AP-74

=1

Q17

If @ matrix A iz both symmetric and skew-symmetric, then

a. Ais a diagonal matrix
b. Ais a zero matrix
c. Az a scalar matrix
d. Ais a square matrix

Solution
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Correct option: (b))

A is symmetnc = & = &, — (1)

A s skew-symmetric

=& = -8 —=(2) and

= 5,

= a, = 0 means the diagonal entries are zero.

From (1) and (2) we can write

g; = 8; = 0 whidh means all the off diagonal entries are zero.
Sodis a null matrix,

Q18
o 5 =7

The matmi=|-5 0 11fi=
7 =11 0

a. & skew-symmetric matrix
b. A symmetric matrix

c. A diagonal matrix

d. An upper friangular matrix

Solution

Correct option: (a)

o 5 -7

The matrix[-5 0 A1|is skew symmeamicbecause g, >3,
7 -4 0

for i,j=1,2,3.

Q19

If & is a square matrix, then Alis a
a. Skew-zymmeifric matrix
b. Symmefric matrix

c. Diagenal matrix
d. Mone of these

Solution

Carrect option: (d)

12
Let A [3 4]

1 2|1 2 710
i 4}[3 4]'[15 22}

Q20
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If A and B are symmetiric matrices, then ABA is
a. Symmefric matrix
b. Skew-symmefric matrix

c. Diagonal matrix
d. Scalar matrix

Solution
Correct option: (&)

(1 = 32
Let A= 5 J and B_[E 3}

oL 2 212 9

7 gL 2] [z3 =z=
ABA= E ?}[2 1}'[22 23}

[|]

Solution

Correct option: (c)
A =AT = Aus symmetnic, so &, = &,

Q22

Ch 5 - Algebra of Matrices

If & is 3 x 4 matrix and B is a matrix such that ATE and BAT are both defined. Then, B is of the type

Solution

Correct option: (a)
A is 3x4 matrix so AT is 4x 3 matrix

AR is defined, sano of columns in AT=no of rows in B=3
BAT is defined, so no of columns in B=no of rows in AT=4

SoBis 3x 4 matrix.

Q23




RD Sharma Solutions Class 12

IfFA = [aij] is a square matrix of even order such that ajj = 2 j2. then

a. Ais a skew - symmetric matrix and [A] =0
b. A s symmetric matrix and |A] iz a square
c. Az symmetric matrix and |&] = 0

d. None of these

Solution

Correct option: (d)

0 -3 .
Let ﬂ=[3 G} [a=F-F]
|8]=0-(-9)= 9w 0

Q24
COs8 -sing

IfA = U then AT 4 A =1, if
INE oS

a B=rmnel

8=(n+1)E nez
b. 2

B=2nn+ E,n eZ
c. 3
d. mone of these

Solution

Correct opton: (o)
(A = [CDG@ —3|nE|i|

SANG Cos0
AT +ﬂ'¢=[2

— ooz @ sing . cos® -sing| [10
—-5ing cosa sine s 0o

Z2roo=d 0 10
== =r
o 2oosd o1
=2oosh=1

:}ﬁ-a-mt% nes

Q25
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2 0-3
Ifa=|4 3 1 |isexpressedasthe sum of asymmetnc andskew - symmetricmatriz,
-5 7 2
then the symmetricmatn: is
[2 2 -4]
2 3 4

|
i
WM bE W &

2_
_5_
7

2—
5]
B

4_

Solution

Correct opbon: (a)

2 0 -3
A=|a 3 1

579
The symmeTic matrix is
%(A+AT)

(2 0 -3] [2 4 -5
=az 1|+]lo 39
“Us7 2] 312

4 4 -8]

-% 46 8

-8 8 4

2 2 -4
=|23 4

-4 4 2

Q26
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Out of the following matrices, choose that matrix which is a scalar matrix:

I O]
. 00
o
o

O

o000 ooo oo

o
8]
0
]
0

f
T

]
f

Solution

Correct cpon: (a)
& diagonal matrix with all diagonal elements are egual
is & scalar matrix,

Q27

The number of all possible matrices of order 3 x 3 witheach entiig 0 or 1 130

a. 27
b. 18
c. &1
d. 512

Solution

Correct option; (d)
a b cf,
Let us consider & matrix |d & f
g h i
The element a can have two values 0 or 1in two ways,
Similarly all other dements can also have two values O or 1 in two
ways each,
So the total number of combinations is 2% = 512,
So total no of matrices will be 512,

Q28
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Which of the given values of x and y make the following pairs of matrices equal?

T T 5 0 y-2
[}rn z—zx}a”d* [e 4]

1
x=_§.l1:-"=?
d
2
=?Jx=—_
h.j’r 3
x=—1,4=—%
- 3 5

d. Mot possible to find

Solution

Correct option: (d)

M+7 5 0y-2
[y+1 2-3x]=[8 4}
=3x+7=0
-7
$X=?
S=y-2
E A
v+1=8
=y=7
2-3x =4
-2

=>X=?

We are getting twa values of x. Sa.it is not possiblevto find.

Q29

IfA-[O 2]andkA-[
3 -4

0 3a
+ 24:|,ti'1en the values

ofk, a,b, are respectively

-6.-12,-18
.-6.4 9
-6.-4 -9
.-6.12, 18

oo

Solution

Ch 5 - Algebra of Matrices
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Carrect option: (¢)

B3

0 3a
kA =
E

a[O 2<:|_ 0 33]
Z ~4k 4 24
=-d-24
=2k=-6

X =33

= 3= -4

S=2b

=b=~-9

Q30

o1 -10

Ifl-[l D}J_[G l}andﬁ-[mga sing

a.lcos B+ J=inA
b.lsinG+Jcos B
c.lcozsB-Jging
d.-lcos8+Jsing

Solution

Correct option: (&)

[cosB+ Jsing
_|cos® 0 s 0 Sin®
0 ocosd -sing 0
| oos@ sing
-smnf cosh
=B
Q31
1 =57
The trace of the matrix A= 0 7 9|is
11 8 9
a. 17
b. 25
c.3
d. 12
Solution

Correct option: (&)
Trace - sum of diagenal elements
=1+7+9=17

, then B equals
—-=ne CDGEI] -::|

Ch 5 - Algebra of Matrices
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Q32

IfA= [aij] iz & scalar matrix of order n = n such that a; = k for all |, then frace of A is equal to
a. nk

b.m+k
Il

c k

d. mone of these
Solution

Correct opton: (&)

i
Trace = Z.aii =nk
=1

Q33
oo4

The matnx &=|0 4 0fis a .
4 00

a. square matrix
b. diagonal matrix
c. unit matrix

d. none of these

Solution

Correct opthon: (a)
Mo of rows=no of columns,

Q34
The number of possible mafrices of order 3 = 3 with each enfry 2 or 0 is

a9
b. 2
[
dn

& =

ne of these

Solution
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Correct option: (d)
ab c
Let us consider a matrix [d e f
g h i
The element a can have two values 0 or 2 in two ways.
Similarly all other elements can also have two values 0 or 21n two
wavys each,
So the total number of combinations is 22
So total no of matrices will be 2°,

Q35
R 7oIy=13
If = , then the value of x and v is
S =7 4><:| [u :=5+r:‘>:| Y
a.x=3vyv=1
b.x=2y=3
c.x=2y=3
dx=3y=3
Solution

Carrect option: (c)

: 22X+ Yy 4% 7 7y-13
Hien [5x-7 4x]‘[y % 6 ]
Equating the terms, we get
Ay =X+ 6
> X=2
and
2%+ Yy =T
=y=3

Q36

If Ais a square matrix such that AZ = I, then (A - I)® + (A + 1)° - TA is equal o

-

-8
+ A

=~
= —

Solution
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Correct option: (a)

(A-1"+(A+1)’-7A

- (A-T4 AsT)[(A-1)+ (A+ )" - (A-1XA+ D)) -
= 2A(28% + 2 - A%+ [2)-7A

= 2A[A*+ 31)-7A

= 2A(1+31)-7A

=8A-7A
- A

Q37

If A and B are two mafrix of order 3 x m and 3 x n respeciively and m = n, then the order of 3A-2B is

w3 w3
25w

X
x
X

aenom

Solution ] R A

Correct option: (d) (';’“
In scalar multiplication and in addition or substarctian of n'[atrtoes o
the order doesn't change.

Q38 O

If Ais 3 matrix of order m = n and B 1= a malrixsuch that .ﬂ.ﬂ+ smd ETA are both defined, then the order of matrix B is
am=n '\."“

b.nxn 9,

C.nxm N

d3i=zn Q

t 9V

Solution

Correct opbon: (&)

Ais mxn matrix and ABT is defined then

number of columns in A=number of rows in BT =n
BTA is also defined then

number of columns in BT=number of rowsin A=m
Order of Bismxn

Q39

If A and B are matrices of the same order, then i.ﬂ.BT-E!.AT]T isa

a. skew-symmetric matrix
b. mull matrix

. umnit matrix

d. symmetric matrix
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Solution

Correct option: (a)
(ABT -BAT)"

- (A7) - (BAT)
= BAT-ABT

- - (ABT - BAT)

Q40

1ifi=]
If matriz A = [EﬁLnghereEﬁj = {EIJ |Fij }then Alis egual to

.

A
C

-

[ B T 11

Solution

Correct option: (a)
A:[D 1}
10
. [o 1o 1
. '[1 O}[l D}
_[1 o]_]
01

Q41

sin™ (n) tan"[%] o Ui - cos™ (xx) ten'*G]

fa-2
| s [5] - tan™ (=)

* | sint G] oot (xx)

then A-Bisequal to

n

a oowm
M| e 2

Solution

‘
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Correct cption: (d)

sint {xx) tan™ [;—]
Given A= 1

| sint GJ oot (xx)

N— 1 [sin~! (xx)+ cos™ (xx)
n (8]
E
1z ° LE
Ty ® 2|0 1] 2
L 2
Q42

If & and B are square matrices of the same order, then (A + B) (A - B) is equalio

a aZ_p?

b. AZ - BA-AB-B2

c A2 _BZ + BA - AB
d A2 _BA+B?+AB

Solution

Correct option: (c)
{(A+B)A-B)
= A*-AB +BA -B?

B -

-cos™ (xx) tan™ [-;i]
sin™ [;J - tan™ (xx)

!

A |-

e e)
oot™ (mx) + tan™ {xx)

Q43
28
2 -1 3
I'Flﬂ.: andE: 4—2;':'1&“
-4 5 1 { s

a. Only AB is defined

b. Only BA is defined

c. AB ad BA both are defined

d. AB and BA both are not defined

Solution

Ch 5 - Algebra of Matrices
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Correct aption: ()

> 3
Guenx:x:[zq '51 ﬂ B=la -2
: 1 &
o 3
ﬂB:[i 51?}4_2
- 15

S0 AB s defined as no of columns in & is equal

to number of rows in B,

(2 3

BA =4 -2 [
15

[-8 13 9

=| 16 -14 10

-18 24 3

SobBAis alse defined no of columns In B is equd

to number of rows in A,

2 -13
-4 5 1

Q44
o =5 g
The matnx &= 5 0O 12|isa
=8 =12 0

a. Diagonal matrix

b. Symmetric matrix

C. Skew-symmetric matrix
d. Scalar matrix

Solution

Correct opticn: (c)

0 -5 8
Gven A=(S5 0 12
-8 -12 0
0 5 -8
AT =|-5 0 -12
g 12 O

= A=-AT
So A s skew-symmetric matrix.

Q45
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The matnx &=

L I

S

I R
"

a. Identity matrix

b. Symmefric matrix

c. Skew-symmetric matrix
d. Diagonal matrix

Solution

Caorrect option: (d)
A matrix is called Diagonal matrix if all the elements, except those in the leading diagonal, are zero.
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Exercise 5VSAQ
Q1

Ifdisan mxnrmatris and & is r=p matrix does A8 exist?
If yes, write its arder.

Solution

Given,

Order of A =m=n

Order of B =n=p
Since number of columns of A = N = Number of rows of B
= A8 exists

and  order of A8 = number of rows of & « Humber of columns of 8 = mxp,

Q2
z -1
21 4 .
IFA=|:4 X 5] and B =|2 2 [, Write the orders of 48 and BA.
1 3
Solution

Order of 4 =2x3
Order of 8 = 3x2

So,
As o %8By, hasorder = 2x2
Ba.2 % Ax 3 hasorder = 3x3
Hence,
Order of A8 = 2x2
Order of BA= 33,
Q3

a=|* *ande=|"? , write 48,
1z 3

Solution
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Given,

Q4
Ifd=|2|, wits 447,
3
Solution
Given,
1
A=z
3

1
AAT a2zl 2 3]
E
(1 =2 =
=2 4 &
EN-
Hence,
12 3
AAT =2 4 &
36 9
Q5

Given an example of two non-zero 2 =2 matrices 4 and &

such that A& = O,

Solution

Ch 5 - Algebra of Matrices
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Let,

IFA=[2 3]_ find 4 +47.
57

Solution

Given,
2 3
A=
E 7
= AT = = 2
E—

AH?_[E 3]+[2 5:|
5 7 a7

242 3+5
543 T+7

4 B
B 14
Hence,

A+ AT = + 8
g 14

Q7

IFA:['I D], write 4%,
ooy

Solution
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Giver,
o
o 0
AT=AxA
_ ioolfs oo
o oilo s
_-.l'2+l] 0+0
0+0 O+
it
LD e
=1 0
2 " 2
A -_EI -].] {Sln-::e,.' --l}
Hence,
a7 -1 0
o -1
Q8
sy SN

If 4 -[
=5INy COsx

], find x satisfywing 0 <& < %whan.ﬂl L

Solution

Given,

Cosx sinx
—-SiNx "COSX

r [cosx - scnx]

sinx  COsSX
A+AT =1
cosx  sinx COSX -sSinx 10
— ‘ + { =
-SihY 0OSX siny Cosx 01
- COSX +COSX  SINX - SNy 10
-SINX +SINY COSX +COSX 01

2cosx o 10
= =
0 2cosx 01

Since, corresponding entries of equal matrices are equal, so

2cosx =1
1
COEX = —
2
¥ 4 T
XNm = since 0 <X < —
3 2
So,
x
No-—,
3

Q9
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COSY =SiNX

Ifd = [ .
Siny COSx

], find 44"

Solution

COSXx =-Gnx

SinX  cosx
- A,_[cosx sinx]
-s5iny COSX
o [cosx -sinx] cosX smx]
|sinx cosx [|-sinx cosx
_ [ cos?x +sin? x COSX SINX = SINX cosx]
" | cosx sinx - sinx cosx sin®x + cos2 ¥
10
“[o
=7
So,
AAT =1
Q10

If [:{ 2]1-2[}; UE]- I, where! is 2=2 unit matrix. Find x.and v,

Solution
Given,
10 0
]+2[)r ]=.r
¥ 5 1 -2
1 n} [zx u] [1 u]
= + =
v 5 2 -4 o1
- 1+2x 0 ] [1 0
| y+2 5-4| [0 1
1+2x 0O t o
=4 =
p+2 1 o1
Since, corresponding matrices of equal matrices are equal, so
l+2w =1
= ¥=0
And  y+2=10
= y=-2
Hence,
=0y ==2
Q11

1 -1 .
If4 = [ P ] satisfies A% = 14, then write the value of 4,

Ch 5 - Algebra of Matrices
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Solution
Given,
A=[1 -1]
-1 1
and
A% = kA
1 -1 -1 1 -1
= =k
=1 l][—l l] [—l l]
- 1+1 -1-1 & -k
-1-1 1+1 - &
[2 -2 ko -k
—_— =
-2 2 =k Kk
Since, corresponding entries of equal matrices are equal, so
k=2
Q12

11 . .
If4 = [1 _1] satizfies 4% = 14, then write the valus of 4.

Solution
Given,
A =[1 1]
13
And
At =24

1+1 1+1F [2 2
= =
1+1 1+1] I
[2 27[2 2] [2 2
= -
12 2]l2 2f |2 2
[4+4 4+4] [2
= =
|4+4 4+4] [X l:l
8 8] [2 &
= -
8 4] [1 ,z]
Since, corresponding entries of equal matrices are equal, so
A=8
Q13
-1 0 0
Ifd=l0 -1 o, findAa?
oo -1

Solution
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Given,
-1 0 0
A=|lo0 -1 0
o o -1
At =AxA
(<1 0 o][-1 o 0o
=0 -1 0|0 =1 0
[0 o0 -ifjo 0 -1
[1+0+0 D+0+40 0+040
=(04+0+0 O0+14+0 0O+040
|0+0+0 0+0+0 O0+1+40
[1 0 O
={o 1 o
001
Af=71
Hence,
A=
-1 0 0
Thus, we can say that, A= —| 0 -1 0 =—-A=;
L0 0 -1
Q14
-1 0 O
Ifa=-{0o -1 al, findAa®
o o -1

Solution
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Given,
-1 0 0O
A=|D -1 0
0 0o -1
-1 0 o][-1 0o o
a2 =|lo -1 of|ls -1 o

|0 0 -1fjo0 0 -1
"1+0+0 0+0+0 0+0+0
=10+0+0 0+1+0 0O+0+0
0+0+0 0+0+0 0+1+0

100
-{0 10
.U 1-

A% - A% xA
1 0 0][-1 0 O
=0 1 0ff0 -1 0O
00 1)|]0 0 -1

[-1+40+0 D+40+0 0+04+0
=| 04040 0-1+40 0+0+40
(0+0+0 0+0+0 0+0-1

-1 0 O
=0 -1 0
0 0 -1
A= A4
Hence. A% -4
Q15

ra=| 2" , find A%,
o 3

Solution
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Given,

A¥=AxA

<3 o]f-2 O
-5 25 5
[9+0 O+0
“loso u+9]
oo

.I:I g_
A - 4% x4®
ERER
"o 9_[0 9]
(g1+D |:|+|:|]

| 0+0 D+81
(a1 0]

Lo 41
Hence,

a4t [31 n]
o 8z

Q16

If [= E][i] =2, find .

Solution
Given,
2
[x 2][3]:2
= [2x +6]=2
= 2x+6=2
= 2x=2-6
_4
= wo=__
2
= Nom=2
Q17

If 4 = [a;] is a2 %2 matrix such that a; = i +2j, write A,

Solution
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Here,
Sy =1 +2j

A = [511 El12]
g1 T2

) [1+ 2(1) 1+2(2]]

2+2(1) 2+2(2)
]
Hence,
o[l
Q18

. Lo 2 = 3 -6
Write matrix 4 satisfying 4 + = .
-1 4 -3 8

Solution
Given,
', z 3]=[3 -5]
-1 4 -3 B
~ 4] -8]_[2.3
-3 a8 [<1 4
[3-2 46-3
= A=
-3+1 5-4]
S
= A=
__2 4_
Hence,
PR
A=
-2 =]
Q19

z

If A= {aii] is a square matrix such that g, = /“- 32, then write whether

A is symmetric or skew-symmaetric,

Solution
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Given,

A= [a,-‘,-]

Such lhata;j= "2_)’2

= aj‘-(j)z-i2
g al‘__"z-’.z

= ai=-[iz—)’;)
= a5 =-3

we know that, A square matrix A= [a,;] is skew-symmetric ifa, = -3,

S0,
A is a skew symmetnc matrix.

Q20

For any square matrix write whether 447 is symmetric or skew-symmetris,

Solution N
(AAr)r - [Ar}r x AT {‘smoe, (AB)r = B"I‘I“'}
{247 )’ = (a47) (i) {smce,‘(ﬂer)r = A}

We know that, a square matrix 4 is symmetncif A = 4
So, from equation ()

(AA') is a symmetric matrix.

Q21 \

IfA = [a&] is a skew-symmaeatric matrix, then write the value of T a,.

Solution

Given,

A= [a,j] iz skew symmeatric
=3y

i = &

S +ay =10

Za; =0

g =0

11 T A T

Da;=0+0+..+0[ times)

=0
So,
nay - ]

I
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Q22

IfA = [a,,] Is a skew-symmetric matrix, then write the value of T Za;.

J

Solution
Given,
A= [a,)] is a skew symmasatric
— 90-2-3}.
= ;=0
= 25).]:a“-l-alz-l-&’:j‘...-ﬁaz{+522+523+.,.+631+63/2+653‘...
L |
=0+3+33+.. =32 +0+33+...—331 -3 +0+.
=0
So,

~M
-
q’ﬂ.)

]
o

Ch 5 - Algebra of Matrices




