NCERT Solutions for Class-XII Maths

Chapter-3.3
NCERT Math Class 12

Find the transpose of each of the following matrices:

5
!
(1) E

-1

|1 -1

oll 7
15 6

(iip) [V3 5 6
)

| — W

@) Letd=| = |, then AT{S % —1}

Sl

(ii)LetA:[l _l}thenATz{l 2}
2 3 -1 3

-1 56 1 3 2
(iii) Let A=|\3 5 6| thend"=| 5 5
2 3 -1 6 6 -1

-1 2 3 -4 1 -5
If, A=| 5 7 9|and B=| 1 2 0 |then verify that

211 13 1
() (A+B)=A"+B
(i) (A-B)=A'-B

-1 2 3 -4 1 -5
2. A=|5 7 9|landB=[1 2 0
-2 1 1 1 3 1



()(A+B)’ = A’+B’
Explanation: We will first calculate L.H.S i.e. (A+B)’ and then consecutively we will
calculate R.H.S and verify that both are equal.

-1 2 3 -4 1 -5

So, A+B=|5 7 9(+|1 2 0
-2 11 1 3 1
—1+(-4) 2+1 3+(-5)
=A+B=| 5+1 7+2  9+0
—2+1 1+3 1+1

-5 3 =2

=A+B=6 9 9
-1 4 2
-5 6 -1
Therefore,(AJrB)': 3 9 4 |—eqnl
-2 9 2
-1 5 =2 -4 1 1
Now, A'=|2 7 1 |andB'=|1 2 3
3 9 1 -5 0 1

-1 5 =2 -4 1 1
So, A+ B'={2 7 1|+|1 2 3

3 9 1 -5 0 1
—1+(—4) 5+1 —2+1
=>A'+ B'=| 2+1 7+2 1+3
3+(-5) 9+0 1+1
-5 6 -1
=>A'+B=|3 9 4 |>eq"2
-2 9 2

From equation 1 & 2 we verify that
(A+B)’ = A’+B’. Hence verified.
(i))(A-B)’ = A’-B’
Explanation: We will first calculate L.H.S i.e. (A+B)’ and then consecutively we will
calculate R.H.S and verify that both are equal.
-1 23 -4 1 -5
So, A-B=|5 7 9|-|1 2 0
-2 11 1 3 1



-1-(-4) 2-1 3-(-5)
=A-B=| 5-1 7-2  9-0
| —2-1 1-3 1-1
'3 1 8
=A-B=|4 5 9
3 20
3 4 3
Therefore, (A—B)yz 1 5 -2|—>eqnl
8§ 9 0
-1 5 2 -4 1 1
Now, A'=|2 7 1]andB' 1 23
3 9 1 -5 0 1
-1 5 2 -4 1 1
So,A'-B'=[2 7 lil— 1 23
3 9 1 -5 0 1
-1-(-4) 5-1 -2-1
=A'-B| 2-1 7-2 1-3
3—(-5) 9-0 1-1
oF 4 J3
—=A'-B'=1|1 5§ -2|—>eqn2
8 9 0

From equation 1 & 2 we verify that
(A-B)’ = A’-B’. Hence verified.

3 4
If, A'=|-1 2 |and B:{_l
0 1 !
(i) (A+B)=A'+B'

(i) (A—B) =A'- B’

(1) It is known that A = (A")’
Therefore, we have:
-1

; } then verify that



3 -1 0 -1 2 1 2 1 1
[4 2 1} [1 2 3:| {5 4 4}

25
(A+B)'=|1 4

1 4

3 47 [-1 1725
A4B'=|-1 2(+[2 2|=|1 4

0 1| |1 3|1 4

Thus, we have verified that (A + B)' = A' + B'.

(ii)AB—3 -1 0] [-1 2 17 [4 -3 -1
- _[4 2 1}{1 2 3}[3 0 —2}

4 3
~(A-B)'=|-3 0
-1 =2

3 4 -1 1 4 3
A-B'=|-1 2 |-]2 2|=-3 0

0 1 1 3 -1 2
Thus, we have verified that (A —B)'=A'-B'.

If 4'= {_12 ﬂ and B = {—11 2}, then find (A + 2B)’

-2 1 -1 0
A= and B =

3 2 1 2
Explanation: Whenever a constant term is multiplied with a matrix then it implies that
every elements in each rows and columns are to be multiplied with that constant term.

So in order to solve this question we have to multiplied every element of the matrix B
with constant term that is 2.

-2 1 -1 0
So, A+2B= +2
I
-2 1 -2 0
= A+2B= +
EE
-4 1
=A+2B=
p
Now, (A+2B)’ = transpose of A+2B

= (A+2B) = {_14 2}



for the matrices A and B, verify that (AB)' = B'A" where
1
(i) A=|-4|,B=[-1 2 1]
3
0
(i) 4=|1[,B=[1 5 7]
2

1 -1 2 1
(i) AB=|-4|[-1 2 1]=|4 -8 —4

3 3 6 3
-1 4 -3
S (4B)'=|2 -8 6
1 -4 3

Now, 4'=[1 -4 3]B'=|2

-1 -1 4 3
~B'A'=2]1 4 3]2 -8 6
1 1 4 3
Hence, we have verified that (AB)” = B'A".
0 0 0 O
(i) AB=|1|1 5 7]=|1 5 7
2 2 10 14
01 2
~(4B)'=|0 5 10

07 14

1

Now, A'=[0 1 2],3'{5
7

0

0

0

1 1 2
~B'A'=|5[[0 1 2]=[0 5 10
7 7 14

Hence, we have verified that (AB)' = B'A".



cosa sina
—sina cosa

}If (i), then verify that A'A =1

{ sna COSO‘}(ﬁ), then verify that A'A =1

—cosa.  sino

—sina  cosa

(i)A:{

We know A’ can be calculated by taking the transpose of the given matrix A.
cosa  —sin a}

coso  sin a}

Therefore, A'=| |
sino.  cosa

Now multiply A and A’. So,

, coso sino | [cosa —sina
AA'= ) x|
—sina. cosa | |sina  cosa

AN~ (cosaxcosa) + (sina)x(sina) cosax(-sina)+ (sina)xcosa
- - i —sina x cosa + cosax(sina) —sinax(—sin(x)+ COS 0L X COS O,
AT I cos’a + sin’a —sinocoso+ cosasino

- | —sino.cosa + cosasina sin’a + cos’a
= AA'= (l) ﬂeqnl ( Q cosa’ + sina’ =1)

And we know ‘I’ represents an identity matrix
1 0
Therefore, I = {0 1}eqnz

From equation 1 & 2 we can say that
AA =1
Ans. AA’ =I. Hence verified.

.. sina  cosa
(i) A= _
—cosa  sino
. ., |sina —cosa
Again, A" = .
coso  sina

, sina.  coso | |sina —cosa
AA'= _ X .
—coso. sino | |cosa  sino

sino X sina + CoSa X COS sinax(—cosa)+ COS 0L X Sin o

= AA'= . . . .
—cosaxsina+ sinaxcoso  —cosox(—cosa)+ sinaxsina
, sin’a.+ cos’a —sinocosa+ cosasino
| —cosasina+ sinacosa cos’o +sin’a.

= AA'= bo eqnl (Q cosza+sin2a=1)
0 1




And we know ‘I’ represents an identity matrix
1 0
Therefore,l = [O | } eqn2

From equation 1 & 2 we can say that
AA =1
Ans. AA’ = I. Hence verified.

I -1 5
(1) Show thatthe 4=| -1 2 1 |matrix is a symmetric matrix
5 1 3
0 1 5
(i1) show that the 4=| -1 0 1| matrix is a skew symmetric matrix
1 -1 0
(1) We have
1 -1 5
A-|-1 2 1|=4
5 1 3
nA'=4

Hence, A is a symmetric matrix.

(i) We have :

0 -1 1 0 1 -1
A'=l1 0 -l|=-|-1 0 1 |=-4
-1 1 0 1 -1 0

L A'=-4

Hence, A is a skew -symmetric matrix.
. 1 5 .
For the matrix 4= {6 7}Verlfy that
(1) (A + A') is a symmetric matrix
(i1) (A — A") is a skew symmetric matrix

wefe 3]

(1)(A + A’) is a symmetric matrix.



1 5 1 6
So,A = and A’ =
6 7 5 7

On adding them we get,

1 5 1 6
A+A'= +
oo o)
1+1 5+6
=>A+A'=
6+5 T7+7
14

Explanation: Now to show that the matrix obtained i.e. (A + A’) is symmetric we need
to calculate its transpose and prove that the matrix (A + A’) and its transpose are equal.
This means that (A + A’) = (A + A’)’.

2 11
=A+A'= " eqnl

\ 2 11
Therefore,(A+A’") = Ll 14} eq" 2

So, from equation 1 & 2 we get,

(A+A’)=(A+ A’), hence we can say that (A + A’) is a symmetric matrix.
Ans. Hence proved.

(i1)(A — A’) is a skew symmetric matrix.

1 5 1 6
So, A= and A'=
6 7 5 7

On subtracting A’ from A, we get,
1 5 1 6
A=A = -
o g
1-1 5—6}

=A-A'=
{6—5 17

0 -1
=>A-A'= eqnl
1 0

Explanation: Now to show that the matrix obtained i.e. (A + A’) is skew symmetric we
need to calculate its transpose and prove that the matrix (A + A’) is equal to the
negative of its transpose are equal. This means that (A + A’) =- (A + A’)’.

: 0 1
Therefore, (A—A'") ={ . O}

We can rewrite above equation as
, 0 -1
(A-A") = (—1)[1 0} eqn2
Also, (A—A’)y =(-1)X(A—A’) (from equation 1)

(A—A’) =-(A—A’), hence we can say that Matrix A is a skew symmetric matrix.
Ans. Hence proved.



0 a b
9. Find%(A+A')%(A_A'),when A=|-a 0 ¢

-b - 0
0 a b
9. The given matrixis 4=|-a 0 ¢
-b — 0
0 —a -b
A'=la 0 -
b ¢ 0
0 a b| [0 —a -b| [0 0
A+A'=l-a 0 cl|+|la 0 —|=/0 O
b - 0] |[b ¢ O 0 0
0 0 O]
.'.%(A+A'): 0 00
0 0 0]
0 a b 0 —a -b 0 0
Now, A—A'=|-a 0 c|-|a 0 -—c|= 0 0
=b—c 0| [b ¢ O 0 0 0
0 a b
.‘.%(A+A'): -a 0 ¢
SURESEY

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

o

6 -2 2
|2 3 -1
2 -1 3
33 -1
(i) |2 -2 1
4 -5 2
. 1 5
(iv) = 2}

10. (i) ﬁ _51}



Explanation: As per Theorem 2 “Any square matrix can be expressed as the sum of a
symmetric and skew symmetric matrix.” So in order to prove this we will be using
Theorem 1 which states that “For any square matrix A with real number entries, A + A’
is a symmetric matrix and A — A’ is a skew symmetric matrix.”

3 5
Now, Let A = : .

3 1
Therefore, A’ =
5 -1

Now, on adding A and A’ we will get,

3 5 3 1
A+ A’ = +
B

3+3 5+1
=A+ A=
1+5 —1+(-1)
, 6 6
=A+ A’ =
6 2

‘mmlﬂM=%M+Aj

6 6
Therefore, M = l{ }

216 -2
3 3
=M=
3 -1
3 3
Now, M’ =
=>M=M

1 . . .
Thus M = E(A + A’) is a symmetric matrix as M’ = M

Now, on subtracting A’ from A we will get,

SR RN

3-3 5-1
= A- A=
1-5 —1-(-1)
, [0 4
= A- A=
4 0

Now, Let N = %(A— A’)

110 4
Therefore, N = —
214 0

0o 2
= N =
5o

10



0 -2
Now, N’ =

2 0

0 2
=N =(-1

S

=N =-N
Thus M = %(A + A’) is a skew symmetric matrix as N’ = — N
Now, Add M and N, we get,

3 3 0 2
M+ N= +
N

3+0 3+2
3+(-2) -1+0

3 5
= M+ N=

=M+ N:{

3 5
So we see here, M + Nz{1 1}zA

Thus, A is represented as the sum of a symmetric matrix M and a skew symmetric

matrix N.
Ans. Hence proved

6 2 2
()| -2 3 -1
) F

Explanation: As per Theorem 2 “Any square matrix can be expressed as the sum of a
symmetric and skew symmetric matrix.” So in order to prove this we will be using
Theorem 1 which states that “For any square matrix A with real number entries, A + A’
1s a symmetric matrix and A — A’ is a skew symmetric matrix.”

6 2 2
Now, LetA=|-2 3 -1
2 -1 3
6 -2 2
Therefore, A>’=|-2 3 -1
2 -1 3

Now, on adding A and A’ we will get,
6 -2 2 6 2 2
A+ A=|-2 3 -1|+-2 3 -1l
2 -1 3 2 -1 3
6+6  2+(-2) 2+2
= A+ A =|2+(-2) 343  -1+(-1)
2+2  —1+(-1) 343

11



12 -4 4
S A+ A =4 6 =2
2 2 6

Now, Let M = %(A+ A%)

12 -4 4
Therefore, M =l -4 6 2
2 2 6
6 -2 2
=>M=|-2 3 -1
2 -1 3
6 2 2
Now, M’=|-2 3 -1
2 -1 3

=>M =M
Thus M = %(A + A’) is a symmetric matrix as M’ = M
Now, on subtracting A’ from A we will get,
6 2 2 6 -2 2
A-A=|-2 3 -1|-|-2 3 -1
2 -1 .3 2 -1 3
6-6 2-(-2) 2-2
= A-A=|2 (2) 3-3 -1-(-1)
2-2 -1-(-1) 3-3

0 0 0
= A- A= 0 0
00

12



=N = (—1) 0

=N’ =-N
ThusM:%(A+ A’) is a skew symmetric matrix as N’ = —N
Now, Add M and N, we get,
6 -2 2 0 00
M+ N=|-2 3 -1{+/0 0 0
2 -1 3 0 00
6+0 -2+0 2+0
= M+ N=|-2+0 3+0 -1+0
2+0 -1+0 3+0

6 2 2
= M+N=|-2 3 -1
2 -1 3
6 -2 2
Sowe see here, M+ N=|-2 3 -1|=A
2 -1 3

Thus, A is represented as the sum of a symmetric matrix M and a skew symmetric
matrix N.

3.3 -
(i) -2 -2 1
4 -5 2

Explanation: As per Theorem 2 “Any square matrix can be expressed as the sum of a
symmetric and skew symmetric matrix.” So in order to prove this we will be using
Theorem 1 which states that “For any square matrix A with real number entries, A + A’
is a symmetric matrix and A — A’ is a skew symmetric matrix.”

3 3 -1
Now, LetA=|-2 -2 1
-4 -5 2
3 2 -4
Therefore, A>’=| 3 -2 -5
-1 1 2

Now, on adding A and A’ we will get,
33 -1 3 2 4
A+ A=|-2 -2 1[+]3 2 -5
-4 -5 2 -1 1 2

13



3+3 3+(-2) -1+(-4)

= A+ A =| 2+3  2+4(-2) 1+(-5)
—4+(-1)  -5+1 2+2
6 1 -5

S A+ A =1 -4 4
5 —4 4

Now, Let M = %(A+ A’)

. 6 1 =5
Therefore, M:E 1 -4 -4
-5 -4 4
; L =3
2
1
> M=| - 2 2
2
_—5 -2 2
L 2 ]
; L=
P 2
NOW, M’ = l =) B2
2
_—5 -2 2
L 2 |
=>M =M
Thus M = %(A 4 A’) is a symmetric matrix as M’ = M

Now, on subtracting A’ from A we will get,
3 3 -1 3 2 4

A-A=|-2 2 1|-|3 2 -5

4 -5 2 -1 1 2
3-3  3-(=2) -1-(4)
=> A-A=| 2-3 2-(=2) 1-(-9)
—4-(-1) -5-1 2-2
0 5 3
> A-A=/-5 0 6
-3 -6 0

Now, Let N = %(A— A’)



0

Therefore, N = % -5 0

S N|wn

0
= N= _—5
2
=3
0
Now, N’ = é
2
3
| 2
=N = (-1)
=N =-N

1 . / 3
Thus M = E(A 4 A’) is a skew symmetric matrix as N’ = — N

3

2
3

-3 -6 0

S N
W N WL

|
W
()

Now, Add M and N, we get,

M+ N= l
2
=
| 2

= M+ N=

L =30
2 2
-2 2|+ =
2
-2 2 __3
1 L2
3+0 l+§
2 2
l+_—5 -2+0
2 2
-5 -3
—+— 2+(3
~ 2+4(=3)

[« N | i
(O8] N | W

-2+3

15



;3 6 =2
2 2
—4
=> M+ N=|— -2 1
2
350
L 2 i
3 3 -1
Soweseehere, M+ N=|-2 -2 1 = A
-4 -5 2

Thus, A is represented as the sum of a symmetric matrix M and a skew symmetric
matrix N.

ol

Explanation: As per Theorem 2 “Any square matrix can be expressed as the sum of a
symmetric and skew symmetric matrix.” So in order to prove this we will be using
Theorem 1 which states that “For any square matrix A with real number entries, A + A’
is a symmetric matrix and A — A’ is a skew symmetric matrix.”

1 5
Now, Let A =

1 -1
Therefore, A’ =
5 2

Now, on adding A and A’ we will get,

I 5 1 -1
A+ A’ = <
-1 2 By 2
e O 1+1  5+(-1)
—-1+5 2+2

2 4
= A+ A=

Now, LetM:%(A+ A’)

112 4
Therefore, M =—

214 4
1 2
= M=
1 2
1 2
Now, M’ =
> M=M

Thus M = %(A + A’) is a symmetric matrix as M’ = M

Now, on subtracting A’ from A we will get,

16



11.

11.

-1-5
0 6
= A- A=
-6 0
Now, LetN—2 - A)
110 6
Therefore, N =—
216 0
0 3
= N=
-3 0
0 -3
Now, N’ =
0 3
= N = (-1
5 o
= N’=—-N

Thus M = %(A + A’) is a skew symmetric matrix as N’ = —N
Now, Add M and N, we get,

1 2 0 3
M+ N= +
et |

1+0 2+3
= M+ N=
1+(-3) 2+0
1 5
=M+ N=
o )

1 5
So we see here, M + N:{ ) }: A

Thus, A is represented as the sum of a symmetric matrix M and a skew symmetric
matrix N.

If A, B are symmetric matrices of same order, then AB — BA is a
A. Skew symmetric matrix B. Symmetric matrix
C. Zero matrix D. Identity matrix

The correct answer is A.
A and B are symmetric matrices; therefore, we have:
A'=Aand B'=B ..(1)

17



12.

12.

Consider (4B~ BA)'=(AB)'-(BA)' [(A-B)'=A4'-B'|
=B'A'-A'B' [(4B)'=B'A]]
=BA- AB [by (D]
= —(AB - BA)

-.(AB— BA)'=—(AB — BA)

Thus, (AB — BA) is as skew-symmetric matrix.

If 4= {Cf’s“ ‘Sm“} then A + A' =1, if the value of a is
Sina cosa

A

6
B. =

3
C.n
D. 3™

2

The correct option is “(B) g «

Given A = {

Therefore, A” = { coso  sin a}

coso —sin a}

sino.  cosa

—sino  cosa

Also given that A + A’ =1
(Putting the values in the above equation)

coso —sina coso,  sina 1 0
Lina cosa}{—sina cosa}_[o 1}
cosa+coso  —sina+sina 1 0
:Lina—sina cosa+cosa}_{0 1}

2coso 0 1 0
- =
0 2cosa 0 1

We know when two matrices are equal only when all their corresponding elements or

entries are equal i.e. if A = B, then a;; = b;j for all i and j.
This implies,
2cosa=1

1
=cosa = —
2

T n 1
=>coso=cos— | Qcos— =—
3 ( 3 2J

=oa==
3



- _-z 1:\..,..(:4»):.‘7 _-z NN AN _-z WAL AN _-7. WAL AN

_-7.1x\.,.,r§>>£ _-7.1x\.,.,r§>>£ _-7.1x\.,.,r§>>£ _-zlx\:.,ri»)z.‘f _-7.1x\.,.,r§>>{ —..x\.}(?.

—..1\3(?.

AT

t

—..1\3(?.! A,

1=
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