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! MATRICES

M), IMPORTANT FORMULAE W/

1. Matrix : A matrix is defined as a rectangular array
(arrangement) of number or functions.

2. Order of matrix : A matrix, having m rows and n
columns is called of order m x n or m x n matrix.

3. Types of Matrices :

Square Matrix : If in a matrix, the number of rows is

equal to the number of columns then the matrix is

called square matrix. For example :

a b] 3 4 al:lcl
c d'le 7| |%® %2 ©
az by o

are 2 x 2, 2 x 2 and 3 x 3 square matrices.

Row Matrix or Row Vector : If a matrix has only
one row, the matrix is called a row matrix or row vector.
For example : [3 4], [24 6], [13 7 8] and a,a,...a]
are respectively 1 x 2, 1 x 3, 1 x 4 and 1 x n order
matrices.

Column Matrix : If a matrix has only one column,
the matrix is called a column matrix. For example :

a
b
c

d
Here B is a column matrix. Its order is 4 x 1.

® Zero Matrix or Null Matrix : If all the elements of
a matrix are zero, the matrix is called a null matrix. It
is denoted by 0. For Example :

B =

00 0

0, = 2L RO 0. =10 0 0
213 0 0 0 L
0 0 0

® Diagonal Matrix : A square matrix is said to be a
diagonal matrix if all its elements except the diagonal
elements are zero. For example :

is a diagonal matrix.

® Scalar Matrix : Ifall the elements of a diagonal matrix
are equal, the matrix is called a scalar matrix.

k, ifi=j

% = {0, ifi;tj}
200 0 1 00
Forexample: A=(0 2 0| B=]/0 1 0
0 0 2 0 01

Here A and B are scalar matrices.
® Unit or Identity Matrix : If all the elements of a
diagonal matrix are equal to unity, the matrix is called

a unit matrix. For example :
1 00
and [0 1 O

[1 0}
01
&z ? QIR0 2

are respectively 2 x 2 and 3 x 3 unit matrices and
denoted by L,and L,.

Properties of Matrix Addition :

® Commutative law for addition : If A and B are two
matrices of the same order,then

A+B=B+A

® Associative law for addition : If A, B and C are
three matrices of the same order, then
A+(B+C)=(A+B)+C.
® Existence of additive identity : If A = =[a,] be an
m x n matrix, then A+ O=A =0 + A, where O is a
zero matrix of order m x n.

® Existence of additive inverse : IfA = la.]is an m x
n matrix, then there exists-a unique matrix

~-A=[- aij] such that
A+(-A)=(-A) + A =0, where O is a zero matrix.
Multiplication of a matrix by a scalar : Let A be a
m % n-matrix and % is a scalar (number). Multiplication
by % of matrix A is denoted by kA which is such that
ifA= [aij]m «n then kA = [kaij]m .
1A =A
m(nA) = (mn)A = n(mA)
(m +n)A = mA + nA
m(A+B) = mA +mB

Multiplication of Matrices : Let A = [aij]m ., and
B = [bjk]n ., be two matrices such that number of
columns of A is equal to the number of rows of B,
then

matrix C = e, 52

bo, + oo +

n
where ¢, = zajibjk =a.b .
Hl 1373k

0 1O + @by, a

im0 18 called the product of matrices A and B and
denoted by AB.

Note: (1) Product of matrices A and B is defined if and

only if, the number of columns in A is equal to the number
of rows in B.

(2) If A is matrix of m x n order and B is matrix of

n x p order, then AB is the matrix of order m x D.

(3) If the elements of ith row of A are :
Q) Qg @ and
the elements of kth column of B are :

blk O R bnk, then the product of the elements of

ith row of A and kth column of B is :




b.

[
by

=a.b +ab +ab 5t A+ab

& ] 171k in_ nk

ail ¢ LZ e @,
_bni\'

Properties : (1) In the product AB, A is called pre-
factor and B is called post-factor.

(2) It is not necessary that if AB is defined then BA is
also defined.

(3) If A is a m x n matrix and AB and BA both are
defined, then B will a m x n matrix.

(4) For same order square matrices A and B, AB and
BA both are defined.

(6) It is not necessary that AB = BA.
Transpose of a Matrix

A matrix obtained by interchanging the rows and
columns of the matrix A is called the transposed matrix of
A and is denoted by A" or AT

Thusis A = [aij], then A" = [aﬁ]
For example :
o e 3 5 X
= [ 9 3} then A’ = |3 2
5 2x3 2 3

3x2
® If A“= A, then A is a symmetric matrix.

® If A" =— A, then A is a skew-symmetric matrix.
Symbols to Denote Different Elementary Transfor-
mations :
® Interchanging any two rows (or columns). This
transformation is indicated by R, < Rj C, e CJ.).
® Multiplication of the elements of any row (or
column) by a non-zero scalar quantity is indicated by
R, = kR (C, & kC).
® Addition of constant multiple of the elements of any
row to the corresponding elements of any other row is
indicated by R, = R, + kRj C, & ij).
Invertible Matrices
If A is a square matrix of order m, and if there exists
another square matrix B of the same order m such
that AB = BA =1, then B is called the inverse matrix of
A and it is denoted by A~L. The matrix A is called an
invertible and non-singular matrix.
e Multiple Choice Questions 7z
=[a.] is a square matrix if : (BSEB, 2012)

i'mxn
(a)m n bm<n

cdm>n (d) none of these
2. If A and B are square matrices, then (AB)" =
(a)BA” (b)A" B’
(c) AB’ (d)A'B (BSEB, 2012)

3. Let A be a non-singular matrix of order n x n, then
[adj A] =
(@) n |Al
(o 1Al

(b) A" 1
(@Al

10.

11.

12

13.

10111
.IfA=|1 1 1| thenA2is:
ksl

T—

o v L v
.IfA=L 1J,B=[ J,whereA2=B,thenthe

5 1

value of o is : (BSEB, 2010)
(@)1 ()1
()4 (d) no real value of o
- cos® —sinf|
. The inverse of Sini0) cds 8 (BSEB, 2010)
—cos 6 sin® cos6 sin 6
(2) [—sin 0 cos 6:| (b) !:—sin 6 cos e]
cos O -sin@
c) sile Lol (d) none of these
1 0
.IfA= [0 i:l , then A% = (BSEB, 2011)
1 0 -1 0
@lo 1 ® o<1
1 0 -1 0
(e) 0 1 (d) 0 1
. Amatrix A = [aij]n «, 18 8aid to be symmetric if :
(BSEB, 2013)
(a) a,= 0 (b) a;=-a;
(@a . =a, (d)aj-l
. Amatrix A = [al.j] . 18 said to be skew-symmetric if :
’ (BSEB, 2013)
(a) a;= 0 (b) a;=a;
) a;=-a; (d)a =H

(BSEB, 2013)
(a)27A (b) 2A (c)3A (@I
IfTis a unit matrix of order 2 x 2, then the value of ||
is :
(a)0 (b)1 (©)2 (d-1
The values of @ and b, when : :
a b|| 2 5

—a 9|l-1]=14|are: (JAC, 2013)
(@a=1,b6=-3 b)a=-1,b=3
(©)a=1,b=3 (da=-1,b=-3

x 5 4 10
If 2 [3 y} = |:6 6},thenthevaluesofxandyare:

(USEB, 2013)
(a)x=2,y=3 b)x=3,y=2
)x=2,y=2 dx=3,y=3
2x—-y 5 8 b
If ~5|f5 , then x = (BSEB, 2015)
3 y li —2
(a)3 (b) 4 ()5 @2




14. The inverse of A = [ 5 kJ will not be obtained if %2 has

the value : (BSEB, 2015)
3 5 15
(a)2 (b) ) (c) 3 (d) o
15. For any unit matrix/ : (BSEB, 2015)

@F=I  ®I[1=0 @©][1|=2 @]I]=
Ans: 1. (a), 2. (a), 3. (b), 4. (d), 5. (b), 6. (b), 7. (c), 8. (¢),
9. (c),10. (b), 11. (a), 12. (a), 13. (d), 14. (d), 15. (a).

w Very Short Answer Type Questions vz

9 10 11 11 10 9
| QIRA {12 13 14} and =[s 7 | then
find A + B. (BSEB, 2014)
9 10 117 [11 10:9
Solution: A+B = [12 13 14} + {8 7 6}

9+11 10+10 11+9
12+8 13+7 14+6

20 .20 20
* [20 20 20]
2 7 1 2 _
Q. 2. If A = |:9 8} and B = [0 3], then find
A-B. (JAC, 2013)

o a=f} ]
Ak
[ 1

9
Q.3.If[_2 1 3]=A+[0 4 9} then find

the matrix A. (CBSE, 2013)
Solution : We have

9 -1 4 i el )

[;2 1 3}=A+[0 4 9]
, 9 -1 4] [1 2 -1
= A=.[—2 1 3]‘[0 4 9}

9-1 -1-2 4+1
" |1-2-0 1-4 3-9

[8 -3 5
" |-2 =3 -6
Q. 4. Construct a 2 x 2 matrix whose (i, j)
element is given by a;= 2’;" . (JAC, 2014)
Solution : Let [ay]sz
Then A= [a’” a”] @
Qo1 Qg [o, s
Now a. = e
i3

Solution : Wé have

Put i =3 andj =2, we get

~3

[= 9

[5
Q.6.1fA=|

Q. 7. Simplify :
cos O sin0
-sin9 cos @

Solution : Given

cos® sin 6
—sin® cos®

" |-sinOcos O

cos? 0 +sin? @

cos? 8 +sin2 0

Q. 5. The elements a; of a 8 x 3 matrix are given

by a,= l [~ 31 + Jjl. Wnte the value of eIement dgye
Al CBSE 2014 (Comgtt )]

1 |
a. = 5 |—3l+_]|

|—3(3)+2]

i—9+2|

2 1 A
=|g 4|sthenfind AB.

-1][2 1
3 4
5—4
|12+ 21 6+28

|

. |sin® -cos@]| .
+ sin 0 .

(BSEB, 2014)

cos sind

(CBSE Delhi, 2012)
sin® —cos@
cos 8 sin O

+{ . !
sin0 cos 0 sin® 0

[ 9

sin? @ — sin 0 cos 9}



Q. 8. Find the value of » + y from the following
" o | 5 | [8 -4 7 6
equation: @17 y-3|*|1 2|= |15 14

(CBSE Delhi, 2012)
Solution : We have

x 5 ].[8 -4] [T 6]
7 y-3]"[1, 2] |15 14]
Ry .+ i -_'4“. -7; ?1 A It
3 14 2y 59 ‘ 1.2 R ‘~=;u-ip -_%,41,;3; i €
_ 2% + 8 6 1 [7 67.
=) =t D ™ G
15 2y-4] =15 14]
Therefore, 2c+3=7 .
i 2=4
ke =12
and 2y —4 =14
= 2y =18
. y=9 o
Hence, x+y=2+9=11
3 4 = y
T & -1 2 1
Q9.IfA*=|-1 2| :and Bz} PR then
3 AT _RT 0 1 rawm : L
find A" -B". (CBSE, Outside Delhi, 2012)
AL I a= gl BTN

Solution : Given,

Al = -1
and

Bl = |2

I e

T 1
e
R S O T Ty
| &
s

Therefore, AT-BT = -1

(=)
(Y
=
o

- -3 0
| =1, -2 :
Q. 10. Find the value of y + & from the following
equation :

1 3] [y 0] [5 6]
2[0 x|T]1 2] |18
| (CBSE, Outside Delhi, 2013)
Solution : We have
1 8] [y 0] [5 6]
2[0 )71 2] 7|1 8]
=>[2 6], [ 0]_'5 6
0 2¢| |1 2] |1 8
2+y 6 5 6]
N [ 1 2x+2} “ |1 8

Therefore, 2+y=5=y=3

and 2% +2 =8 :

— 2c=6=x=3

Hence, x+y=3+3=6

QiLTA=| %% 7% e fing A2
R4 I "|leino cosc|ieRind AL

(RSEB, 2013)
AN R AR

A2 AA
coso sina][ cosa
" |—sino coso||—sin o

cos? o —sin? o

‘Solution :

sino |
cos O

* cos o sin o + sin ¢ cos o
=~ sin ¢ cos 0, — o8 & Sin &
[ cos 200 sin 20'c:|

—sin 200 cos 2a

—sin® o+ cos® o

-2
Q12.IfA=| 4| andB= [l 4 -6],thenfi 1
51
AB. s (RSEB, 2014)
Solution :
(=%
AB = il [1 4 _6];_X3
L 5 3x.1
(=2 1 g\ snED
=| 4 16 -24
| 5 20 -30),,
Q. 13. Find the transpore of the matrix | 5 % -1].
(USEB, 2014)
Solution : Let A= |5 -;— —1:|
A N
Then A =(5 = —.1:|
L 2
[ 5
_| 1
2
“—1
1 6 ,
Q 14.IfA = [6 7-] , then find A + A’. (USEB,2013)
c [1 5]
Solution : A= 6 17|
S
A = = 16
6 7] |5 7
B
K+ A= | Epo i
|6 7] 5 7
_[1+1 5+6
16+56 T+7




T .

2 11 Q. 19 If A is an nverupie SYUHAre mALriA VL vruel
=11 14 3 and |A| = 5, then find the value of [adj Al
Q. 15. For what value of x, is the matrix [CBSE, 2013 (Comptt.)]
0 1 -2 Solution : n=3
: \ ¢ Al = 5
A=|~1 g i a skew-symmetric matrix ? We know that
if (AI CBSE, 2013) ladj A| = |A]"~?
Solution : For a skew-symmetric matrix, ladj Al = 5%-1 = 5% =25
a, = -a, w Short Answer Type Questions 7227004
Here, ay =x Q. 1. Find the values of ¢ and b if
and Ay = =2 a-b 2a+c (=1 5]
By = -?132) i 2a-b 3c+d| | 0 18] (CBSE, 2013)
= x = —~{(— = . -
Solut : Wi
Q. 16. If AU is the co-factor of the element a ” of rieioncaie have !
’ a-b 2a+c¢ [-1 5
ol vt 8 2a-b 3c+d| " | 0 13
the determinant (6 0 4|, then write the value s a~p Bl (1)
ofa A, L. 517 (AI CBSE, 2013) 2a+c =5 ..(2 (By definition of equal-
Solntion - ayy = 5 2a-b = 0 ..(3) [ity of two matrices)
9 5 3c+d = 13 ..(4)
= (-1)3+2 Subtracting equation (1) from equation (3), we get
Agy 6 ~ ’
. s
=-(8-30)=22
A =5 k 929 = )110 Putting @ = 1 in equation (1), we get
G503y T2 ¥jea= 19 =1
5 2
Q.17.FindadiA,ifA=[7 3]. = b=2
[CBSE, 2014 (Comptt.)] Q. 2.1 [; -y 2 ] ! [1 ey Ao,
y+z x+9 9 5
Soliition : AL {5 2} value of x +y + z. [CBSE, 2013 (Comptt.)]
73 Solution : We have
co-factor of 5 = 3 L 9 T
co-factor of 2 = — 7 [ Y Y } = [ :l
co-factor of 7 = — 2 R ) 95
co-factor of 3 = 5 = x-y=1 ..
2 y=4 .2 (By definition of equality
adj A = 3 -7 29 +z=9 ..3) of two matrices)
-2 5 x+y=5 .4
3 _9 Solving (1) and (4), we get
Tl-7 5 x=3,y=2
Q. 18. For what value of x, the given matrix From (2), y=2
3-2x x+1 Putting y = 2 in (3), we get
=[ 2 4 ]isasingularmatrix? 2@+2=9
[CBSE, 2013 (Comptt.)] 3 S g
Solution : If A is a singular matrix, then T B
1Al = 0 x+y+2=3+2+5
’3—-2x x+1 . =100
=0 x 4 1
v 2L 4 Q.3.1f2 {3 y] = [6 6} then find the values of
12-8-2x-2=0 ’
= = 1_0 —10 - % Solution : We have
= —10x+ 10 =
= 10x = 10 z[x 5] =[4 ik
§ x=1 8% 6 6




2x 10 4 104
i [ 6 Zy} g [6 6 ]
= 2c=4,2y=6 (By definition of
equality of two matrices)
= x=2,x=3

Q. 4. Find the values of a and b for which

a bl[ 2] [5]
-a 2b|[-1] T {4]

(JAC, 2014)

Solution :

a bl|[ 2] 5

= [—a 2b|]-1] = [4J

= 20-b=5 ...(1)} (By definition of equality
—2a-2b =4 ..(2)/[oftwo matrices)

Solving (1) and (2), we get
a=1,b=-38

-1
(BSEB, 2014)

5 2 -3
Q.5.IfA+B= 09 and A-B= 4

:] , then

find A.
Solution : We have

5 2
09

A+B-= ...(1)

-3 -6
AEB Sl 4ty

and .(2)

Adding (1) and (2), we get

5 2] [-3 -6
&m0 9}*[4 -1]
5-3 2-6
~10+4 9-—1]
2 _4
= |4 8]
1[2 -4
= A=§[4 8]
1 -2
= A=[2 4]

Q. 6. Solve the following matrix equation for x :

T——

8 4] [1 y] [7 o
Q “fz{s x]+[0 1]" [10 ‘5],"31._‘.?‘;"5‘“1"”"’)
[CBSE, 2014 (Comptt.)]
Solution : We have

3 4 1 y] [7 0]
2 + A2 .
5 x| |0 1 10 5]

6 8] [ty [70
=110 2x] [0 1| T |10 5
7 8+y] [7 0]

= 10 2x+1] |10 5

L d

= 8+y= 0} (By definition of equality
2x+1=25 of two matrices)

= x=2;y=-8
: x-y=2-(-8=2+8=10

x -
Q.8.1f [2x 4] [_ 8] =0, find the positive valué of

x. [AI CBSE, 2014 (Comptt.)]
Solution : We have

[2x 4] [_ﬂ =0

= [2x(x)+4(=8)]=0
= [2x2 - 32] = [0]
= 22-32=0
= 2% = 32
= 2% =16
= x==x4

x-y =z -1 4
Q. 9. If . =10 5l find the value of
x+y. (AI CBSE, 2014)

Solution : We have

55 =]

- 10

[ 1]] 5 o|=0  [CBSE, 2014 (Comptt.)]
Solution : We have

F 1 0]

[x 1] -_2 0- = O
= [x-2 0] = [0 0]
= x-2=0 (By definition of equality

of two matrices)

= =2

= x-y=-1 ..1)
2%-y=0 -(2) (By definition of equality
z=4 ..«(3) { of two matrices)
w=5 .4
Solving equations (1) and (2), we get
x=1y=2
x+y=1+2=3

Q. 10. If matrix A

write the value of k.
Solution : A2
== AA

<l

1 -1
= [_1 1] and A? = kKA, then
» (AICBSE, 2013)




ihas il T =1l=1t k —Fk

Ly [P0 [ ERR I | -k R
DN=IR) o =1

= —9 92| |-k 2
=> h=2—-k=-2

(By definition of equality of

two matrices)

= pA, then
(AI CBSE, 2013)

3
3} and A? = AA, then

(AI CBSE, 2013)

k=2
‘ 2 -2
Q. 11, If matrix A = [_2 2 and A?
find the value of p.
Solution : Af = pA
= AxA=PxA
2 -2 2 -2 2 -2
=g, ofli-25 2T P2 12
8 - 2p —2p
't —8. & | |18o5 o op
= 2p =8
and — p_—8
= p=4
ga L
Q. 12. If matrix A = [_3
find the value of A.
Solution : A% = )A
= AxA=AxA
5= 3 -3 3 -3
=10 Callials ofi=ielabgraty
18 -—-18 3L —3A
= . =
—18 18 -3% 3A
= 3\ = 18
— 3L =-18
and A=6
f cos O sin6
SEtaRbeUEE -sin 8 cos 6

atical induction that A" = [

every positive integer n.
cos nd

Solution : Forn = 1, A" = [ |
—sin no

1

=

s Trueforn=1
Let the result be true for n = k&,

cos k0 sin k6
—sin kO cos kG:l

cos k6 sin k6
—sin k8 cos kO

ie Let At = {

Now A**1 = A@A:{

] , show by mathem-

cos n9 sin nb
: or
-sinn® cosnb|’

sin no
cos no

cos O sin 6
—sin® cos B
cos® sin O
0 =
d —sin® cos6

} which is true.

(D

cos® sin O
—sin® cos6

[From (1)]

%ﬂ

cos éb cosB — cos k6 sin 0
~ | —sin k6 cos6 —cos kO sin O

{ cos (kO + 0) sin (k6 + e)}

cos k0 sin 0 + sin k6 cos 6 1
—sin k0 sin6 + cos kO cosO

| —sin (k0 + 0) cos (kO + 0)

cos (k+1)0 sin(k+1)0
Sl—sin(k+1)8 cos(k+1)8
= The result is true for n = 2 + 1.

Therefore, the result is true for all positive integers
by mathematical induction.

w Long Answer Type Questions v/

3 -5
Ql1LIfA= [_4 } then verlfy that

A?-5A-141=0 (BSEB, 2013)

P

9+20 -15-10
-12-8 20+ 4

29 -25
= [—20 24]
5A-141
257 [ 38 -5 10
24]'5['—4 2]‘14 [0 1}
29 -25] [-15 25] [-14 O
=[—‘20 24]*{ —10] +[- 0 —14}

20
20-15-14 -25+25+0
—20+20+0 24-10-14

0 0
o o
=0 *®
Q. 2. Express the following matrix as the sum of

a symmetric and skew-symmetric matrix and verlfy
your result :

Solution :

. AZ—

29
=[-20

3 -2 -4
8 -2 -5 (A1CBSE, 2010)
-1 1 2
3 -2 -4
Solution : Here A=| 3 -2 -5
-1 1 2
3 B Ll
ao|-2 -2 1
— 4 TSGR

%
1 ! .
where P = : (A+A%)is a symmetricand Q =
is a skew-symmetric.

1 1
Now E(A+A’)+ —(A-A)=P+Q
1 .
—(A-A’
2( )



3+3 -2+3 —-4-1
P=;— 322 -2-2 -B+1
-1-4 1-5 2+2
6 1 -5 3, 1/2
:% 1 Sal gl ol 120 2 -2
b 4 4] |52 -2
[ 8=8 —-2-3 —4+1
and Q:% 3+2 -2+2 -5-1
—1d 14840 2=2
[0 =6 -3
=% 5 0 -6
3 6 0
T 0 52 —3/2
=52 WAL, | -3
325 [ 31 eei0
[a ==t
Now P+Q=| 3 -2 —b| which is equal to A.
-1 1 1

3 5
Q. 3. Express the matrix A = [1 21

of a symmetric and a skew-symmetric matrix.

(BSEB, 2014)

Solution : We have

i
ey al-f ]

Now A:% (A+A’)+%(A—A’)
=P+Q
1 Ly ! 1 |
where P = ) (A + A" is symmetric and Q = 3 (A-A)
is sk‘ew-sy_mmetric.
. P = l (A+A)
2
1 1
i R
1({3+3 5+1
=§[1+5 i 1}
1 (3 3]
=5[ } 3 -1
and Q=+ A-
2
1 (3 1]
=§{[1 —1}__5 _1}
1[8-8 5=1
‘5[1—5 —1-+-1J
el 0 4 0 2
'5[-4 u}:[.z 0]

: } as the sum

We see that
3 3] 0 2
P e
*Q=13 _1_+[—2 o]
_[3+0 3+2
" |8-2 ~-1+0
Fa 5
= _1 _1_ =A
0 —tan o/2] 10
Q4.IfA = tan o/2 0 AR T o -1
cos o —-sin o
then prove thatI+A=(I-A) | . =~ . - i

(BSER, 2013)

= % x
Solution : I+ A = 0 + 0 tan o/
10 1 tan o/2 0
S 1x0 0 - tan /2
__0+tan(x/2 1+0
1 —tan o/2
= (D
| tan /2 1
1.0 0 —tan /2
I-A= = ,
101 tan o/2 0
1-0 0 +tan o/2
~ |0 tan o/2 1-0
1 tan o/2
~ | -tan o/2 1
cos o —sin o
s (I-4) |: I :|
sino.  cos o

1
B [— tan o/2 1
cos o + tan o/2 sin
[—tan 0. 2 cos o + sin

K SO
sin—sin o
cos O +
COS—

. O
= SIn—CosS
+sin o

€os —
2

o | .o
Cos O COSE + S1n o S1In -é

tan a/z} [cos o

—sin o + -

sin o,

—sin o
cos o

o —sin o + tan o/2 cos o
o tan o/2sin o + cos o
malC
sin—cosa
cos—

.o,
sin —sin o
+cosa

cos—
2

9 o . a
—SIimo cos§+sm§ Ccos o

o
€oS —
2

. O . o
=5 —s1n§ COoS O +SIno COSE

. o
COS —
2

.00, 5 (0.4
SIHE SN o + CoS O COSE

cos <
2

o
cos —
2




cos (oc - ﬁ) sin (2 -—'oc)
2 RN o
cos cos &
2 2
5 sln(a—g) cos(oc—g)
2. 5 2
cos 2 cos 2
L 2 2 |
[ 1 — tan 0/2
= |~ tan o/2 1 }

From (1) and (2), we get

o4(2)

cos 00 —sin o
,I+A=(I—A)[. }
sin O COoSs O,
2 0 1
Q.5.1fA=|2 1 3| then find the value of
1 -10
A? - BA + 6l (BSER, 2014)
Solution :
2 0 1|12 0 1
A2=-AA=12 1 3|2 1 3
L1 0[S0
[4+0+1 0+0-1 2+0+0
=|4+2+3 0+1-3 2+3+0
|2-2+0 0-1+0 1-3+0
5 -1 2]
=9 -2 5§
0 -1 -2
o A*—BA + 61 )
5 -1 2] [2 0 1 1 00
=19 -2 5_52'*'13'4_6010
0 -1 -2] {1 -10/ [0oO1
(5 -1 2] -10 6 0 0
=19 -2 5+—10—5—15+[060
[0 =1 —2[} =5 006
[(5-10+6 —-1+0+0 2-5+0
=(9-10+0 -2-5+6 5- 15+0}
| 0-5+0 -1+5+0 -2+0+6
1 -1 -8
_|-1 -1 -10
-5 4 4

, 3 2 - [6 7
Q6.IfA= |7 gl and B = g8 g|> then show

that (AB) =B AL,

Solution :

w=[7 e o)

(JAC, 2013)

|AB|

. AB is invertible.
- (AB)y 1 exists.

adj (AB)

AB)!

~ Al exists.

[18+16 21+18
42+ 40 494-45}
(34 39
" |82 94}
34 39

182 94

(34) (94)—(82) (39)
= 3196 —-3198
=-2%0

94 -82] [94
=Lw M}ZL
adj (AB)
|AB

194 -39
="§[—82 34]

_47 3_9}
L] 2

| 41 (17

-39
82 34

8 9’=54—56=—2¢0
"9 —8]’

9 -7
-7 6] [-8 6

ad,]B_ 1{ 9 -7
- Bl T T2(-8 6

9

7
2
=4 =3

=

2
p =15-14=120 7

From (1) and (2), we get
(AB)?

2 B—l A—l

|

(D

(2)




- R
Q. 7. Using elementary transformation, find the
inverse of the matrix [2 1,;) ] (BSER, 2014)
f 3 10
Solution : LetA = { 9 7 }
Take A=1A .
3 10] 10
o [2 7% er] [0 1}A
ApplyingR, >R, —
1 3] 1 -1
[2 7_ [0 1}A
Applying R, - R,-2R,
(1 3 1 -1
o 1_ [ 2 3]A
Applying R, >R, - 3R,
(1 0] 7 -10
10 1] [ 2 3]A
; 7 =10
w=[ )

Q. 8. If A is a square matrix such that A% = A,
then write the value of 7A - (I + A)?, where I is an
identity matrix. (AI CBSE, 2014)

Solution : 7A — (I + A)
=TA-(I+A2I+A)
=7TA-{T+AT+A}T+A)
=TA-{II+TA+ Al + AA} T+ A)
=TA—(I2+ AT+ AT+ AH T +A)
=TA-(1+2AT+ A% (I +A)
=TA-T+2A+AH T +A)
=TA-T+2A+A)T+A)

(+ A%2=A)
=T7A-T+3A)T+A)
=7A—(I.I+IA+3AI+3AA)
= TA— (12 + A + 3AI + 3A?%)
=7A-(T+A+8A+34A)

(- A’=A)
=7A-I+7A)
=TA-1<7A
=-1I

Q. 9. Using elementary operations, find inverse
of the following matrix :

-1 1 2
1 2 3| (CBSE, Delhi, 2012)
311
Solution : We know that : A = IA
Ei= N2 1 00
1 2 31=101 0lA
311 0 01

1 2 3] 010
— -1 1 2100 A (applying R, R,)
IO (S T
(1 2 3} [0 1 0
g 0 3 5(_|1 1 0]
|0 -5 -8] 0 -3 1
(applying R, > R, + R, and R, > R, -3R,))
1 2 3l rg 19
= 0 1 % =13 1/3 0{A
07 = iag) FLARESEEE b
(applying R, - 3 Ry)
2.1 4
3 3
10 -1/3 1 1
= 01 58{=|3 3 N
0 0 1/3 5 4 1
.3 3 |
applying R; —» R, - 2R,
and R; —» R; +5R,
10 0 1 -1 1
010 -8 T -5
= = R
00 X 5 L8y
IS T
applying R; = R, + Ry
and R, = R, +5Ry
100 1 -1 1]
L 01 0|_|-8 7 -5|y
001 [5 -4 3
(applying R, — 3R,)
1 -1 1]
Hence, Al=-(-8 7 -5
| 5 -4 3]
Q. 10. Name the square matrix A = [a ] in which
a.=0,i%j. , ({USEB, 2015)
Solution : A = [aij] in which aij=0,i¢ J
E 0O
Le. A=(0 & O
0 0 k%
This type of matrix is called “scalar matrix.
Q.11.IfA 10 dB (000 th aluat
.11, SR =11 o en evaluate
AB. (USEB, 2015)
29 A 1 0}[0 O]
olution : =11 o||1 o




0+0 0+0

o o

[0+0 0+0]

1 -5

Q.12.If2A + B = [: 1] and B = [

0

2

] then

find A. (Raj. Board, 2015)

Solution: 2A+B = & —1}

2 4
v -1 -5 3 -1

= 2A+[ 0 2} = 2 4J

L { _[3 —1} [—1 ,5}
2 4| |0 2
3+1 -1+5 4 4

P 2 S v 2]=[2 2]
22

= 2A=2[1 1]
22

=3 A= L 1]

Q.13.A=[123]and B =

=t

2 |, then find (AB)".

3
(Raj. Board;2015)
1
Solution : =[123]|2
3
=[1x1+2x2+3x3]
=4
then (AB) = [14]
1 2 2
Q14.IfA=|(2 1 2 andA2-4A=kls,thenfind
221
the value of k. (Raj. Board, 2015)
12 2
Solution : A=12 1.2
2 21
1 2 211 2 2
A2-A A=(2 1 2([2 1 2
2 2 1(|2 2 1
[9° 8 8]
=|8 9 8
18 8 9]
(9 8 8] 1 2 2
~-4A=(8 9 842 1 2
|8 8 9] 2 21

9 8 8 [4 8 8
=18 9 8|-|8 4'8
8 8 9| [8 8 4
(5 0 0]
=(0.5 0
10 0 5]
100
=5/0 1 0
001
A% 4A = 5, (1)
and given that A%2—4A = kI .(3)
comparing equations (1) and (2) .
k=6 )
Q. 15, Construct a 3 x. 2 matrix whose (i, j)t*
element a;= % li-3%]. (JAC, 2015)
. 1 i R,
Solution : - sk |Z-3j|
1 ; 1
an—E|1—-‘3]=-2—X2=1
0o 1ed gy
g, = 5 |1-6] = 5
1 1
=2 |2-8|==
PN | =i
1 1
Q== |2-6]=—-x4=2
o, = 5 126 =
1
a,,==13-3|=0
81 9 I I
1 3
gy = - |3-6]| = 3
1 5/2
thus, required matrix = [1/2 2
' 0 3/2

2
Q. 16.IfA = [ 0 3:' then find A2 (JAC, 2015)

' 2 -1
Solution : A = l:o 3]
A2=A.A=|:2 —1:|[2 —1]
iy 018 (105, 13
[4+0 —2-3 f
- [0+0 '0+9}

%

Q. 17. Find the values of x and y :

70 30
xry=|g gl Anda-y=1, g

(BSEB, 2015)




J—

v [7 0
Sol_utign R A PN 5] (1)
3 0
and =¥ = 1, 3] .(2)

Adding equations (1) and (2), we get

3. [7+3 0+0 10 0
, “12+0 5+3 2 8
L5kl
= 2x=21 4
[5 0]
e 4l 1%y

A.gam subtracting equatlon (2) from equation (1),
[7-3 0-0 4 0
W= l2.0 5-3]7|2 2
Akl 2 0
= ‘=2
2 0
= | i1

Q. 18. With the help of elementary operations,
find the inverse of the following matrix :

2 0 -1
51 0 (USEB, 2015)
01 3
(201
Solution: Let A=|(5 1 0
01 3
A=1A
2 0 -1] [1 0 0]
= 5 1 0|=(0 1 0A
01 3] [0 0 1]
Applying R, - 3R,
(6 0 -3] (3 0 0]
51 0|=[(0 1 0[|A
01 3] |00 1

ApplyingR, >R, - R,

T =1 =g 3 -10
5 1 0l=]|0 1 0|A
0 1 3] 0 01

Applying R,—»R +R,
10 0] 8 -1 1]
51 0/=(0 1 0|A
01 3 0 0 1

ApplyingR, > R, - 5R,

(1 0 0] B R I |

010|=|-15 6 -5|A

013 | 0 0 1]
Applying R, - R, - R,

(100 [ 3 -1 1]

0 1 0]=|-15 6 -5|A

00 38 | 15 6 6

) . 1
ApplyingR, — 3 R,

1 0 0 3 -1 1
0 1 0(=|-16 6 -5|A
00 1| B -2 2
B R s |
Thus Al=|-16 6 -5
5 -2 2]

s %] NCERT QUESTIONS J/ 7222

Q. 1. Using elenientary transformatlons, find the
inverse of the matrix :

138 -2
-3 0 -1
21 0

(CBSE, 2011; JAC, 2014)
Solution : We have ‘

100

5 —30_1 10A

Applying R2 = R2 +3R, and R, —R;-2R,

1 3 -2 100
0 9 -7=} 81 0(A
0 -5 4 01
' 1
ApplyingR, - =R
9
1L 3 =2 [ 1 0 0
7 11
9 3 9 A
0 -5 4 -2 0 1
Applymg R, —>R1—'3R_aandR3—) .t 5R,
17 o &2 ] @0 =1 o
3 3
7 1 1
01 —— = =0
9|=| 8 9 (A
/
0 et T
L 9] L 3 9 |




Applying R, - 9R, -
- A . 3
10 = ==
' 3 3
0 1 —z = }. l ol A
9 3 9
00 1 -3 59
ApplyingR, -> R, - ?’ andR, >R, + 5 RS
100] [1 -2 -3
01 0}=1~2 4 T|A
001 |-3 5 9]
[ 1 -2 -3]
Hence Al=1-2 4 7
-3 5 9

Q. 2. Find X and Y if :
T 7 0] - - 3 0
OX+Y= 2 5. andX-Y = 0 3

) 2X+ 8Y = [2

3 o . - 2 _2 .

4 0 -1 &
(USEB, 2014)
Solution. i
F |7 0
@ X+Y= 2 5] LD
: 3 0
X‘YF 0 3 . (2)
Adding equations (1) and (2),
10 0
e 2 8}
0  [5 0]
= X= 14
Subtracting equation (2) from equation (1),
[4 0] 2.0
S 2d‘=’Y=[1 1]
% 2 3]
(i) 2X + 3Y = 4 o] (D
(20, =2
8X+2Y = ] 5} @)
1Dx3-(2)x2,
76 9] [ 4 -4
RS iz UJ_LZ 10]
20 k3
¥ i [14 -10}

Now (1) x 2 —(2) x 3, ?

4x9X¥46. b s
T8 o] |-8 15

: ) ORI Ead
-5X =
i [11 -15} ‘
2 12
1(-2 12 5 o]
= X = = :
511 =15 | 11 4
. : - LB
3 1 ;
Q.8.1fA=| ., | then show that A? < BA + 71

= 0, use this result to find A* and A™'. (BSER, 2013)

[ 801
Solution : A=|_4 9

. [&ajps ] [8s
A= g ol -1 2155 3
T 8 5][ 8.1
A=AXA=_53 -1 9

1]
)

l
=
o ©
L
= 00
(= )

' [ 8 5 3 1 10
2 - g °
Now A—B5A + 71 = 5 3] \5 [_1 2]4?7[0 J

-8 5] [15 &) ,[7 0
=1-6 8]7|-5 10*]0 7

r "8-15+7 5-5+0
—5+5+0 3-10+7

0 0

= lo 0]=0

Multiplying by A%, we get
A*—BA%+TIA2=0
or At = 5A3-7A?

T 19 18 - 8 5
N ke R A B
95 901 | 56 35]
- oy slelooe 2
_[ 89 55
T |-55 -16]

AZ_B5A+ 71 =0
Multiplying by A%, we get
AAZ_B5AA+TATII = A0
(A'A)A-5I+7A71 =0
IA-5I+7A1=0
A-5I+7A1=0 .
7TA! = 5I-A

ol 1]-|1 2

we have

44404




=
1 3 -2
Q. 4. MatrixA=|-3 0 -5/, find inverse.
25 0
Solution :
We know that A =1IA
153 221 1 0 0
-3.0 -5 ={0 1 0}A
25 0] [001
1 38 -=2] 1 0 0
e M TR 5 1 00 L 8 (S
0 -1 4| =210, 4
(applyingR, - R, + 3R, R, - R, -2R))
S S S
=~ |0 1 21} _|_13 1 8|a
0 -1 4] | _2 o 1]
(applying R, > R, + 8R,)
1 0 10] [ =6 0 §
= 1 21) = [=18 1 8|a
0, =1 gl g 0 p
(applying R, - R, +3R,)
1 0 10] [ -5 0 8]
= 01 21|-|-13 1 8(a
00 25| [-16 1 9]
(applying R, - R, + R,)
10 o] [0 ks
0% 5t 2'1 -13 1 8
i 0. 01 || I rd L, o]
5 25 25
: R
lying R —->—3J
[appymg 37 o5
28
100 5 ' 5
i\ 01 0| ‘% % %_; A
01
’ 319
e rab 026

‘applying R, — Rl - ],OR,; '
(and R, >R, - 21R3)
1 -2 _3
by

R |
5 25 25
3 1 9
5 25 25

111
Q.5.IfA=(1 11 ,then prove that :
111

- 3n -1 3n -1 31; -1
A" = 3n-1 3"-1 3n-l‘ ;ne N
; 3" -1 3n -1 .g"- -1
Solution : We shall prove it by mathematical induction
method.

Whenn =1
30 30 3o
LHS = A= (3" 38 &
30 30 30
111
=|1 1 1| - RHAS
111

.~ This is true f(;r n=1
Let it is true for n = m, then

3m—1 3m-—1 3m—1“

N 3:—1 3:-1 3:‘1 A1)
A"”1=;"A x gt
[gm-1 gm-1 gm-17 1 1
= igrstiam=t wahistilg 1 [Using (1)]
L i el :

1
1
1
'_3.3.":—1 3. nam 1 g am |
ol 3.3m—l ddm 1 3J!H 1

3.3m -1 q %m 1 3. JHI 1

_Ht'm 41) =1 fun 1)-1 -31::1+IJ 1
A 1 = :,_]lm #1)=1 3[m +1)=1 3(::1 +1)=1

Srm+'l_l—l 3fm-r-l}—1 3EHH =1

s Itistrueforn=m + 1.
Hence, it is true for all n € N by mathematical
induction.
(] |




