Matrix and Operations of Matrices

1 Mark Questions

1 IF2 as + ! 2l / o,thenfind
5 X 0 10 5

(x —y). Delhi 2014

3 4] [1 vl [7 0]
Given, 2 + 4
5 x| [0 1] [10 5]

- - - -

6 8] [1 y| [7 O
=5 + =
10 2x] 10 5

7 8+y| [7 O

=% —
10 2x+1] [10 5
On comparing the corresponding elements,

we get

8+y=0and2x+1=5

= y:—Bandxzé—é;]=2

o

x—y=2-(-8)=10 (1)

2. Solve the following matrix equation for x.

1 0O
X 1 =0 i
[ ][ 5 0] Delhi 2014
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We have, [x 1][ 1 0]=0
~2 0

By using matrix multiplication, we get

[x—2 O0]=[0 O]
On comparing the corresponding elements
from both sides, we get

X—2=0=2x=2 (1

3. If Ais a square matrix such that A’ = A, then
write the value of 7A — (I + A)®, where | is an
identity matrix. All India 2014

We have, A=A

Now,

TA-U+ AP =7A-[P + A +3IA (I + A)]

x+y)P° = +y +3xy (x + y)]

=7A-[1+ AZ-A+3A(+ A)] [P =]
=7A-[1+A-A+3Al+3A%[-A? = A, given]
=7A-[l+ A+ 3A +3A] [- Al = A]
=7A-[l + 7A]1=-1 (1)
4. If[x_y Z]:F A],thenfindthevalue
2X—y w 0 5
of x + y. All India 2014

- -1 4
We have, il =
2X—-y W b 5

On comparing the corresponding elements,

we get

X-y=-1 a1}
and 2x -y =0 sl
On solving the above equations, we get

X =1
and Y
Now, x+y=1+2=3 (1
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a+4 3b 2a+2 b+2
D. If[ ]:[a " ],writethe

8 -6 8 a—8b
value ofa — 2b. Foreign 2014
. a+4 3b 2a+2 b+2
Given, —
-6 8 -a—8b

We know that two matrices are equal, if its
corresponding elements are equal.

atd=2a+2 s dl)
3b=b+2 (1))
and -6=a-8b ...(iii)

On solving Egs. (i), (ii) and (iii), we get
a=2 and b=l
Now,a—-2b=2-2(1)=2-2=0 (1)

- L8
6. |f[” y ;H(} :} write the value of

Z+6 x+y
(x+y+2. Delhi 2014C
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Given, ATE * = k| W0
Z+6 x+vy 0 6

We know that, if two matrices are equal, then
their corresponding elements are equal.

x-y:8:>y:§- (1)
X
Z+6=0=z=-6 ...(ih)
and X+y=6 ..(iii)
(1/2)
Now, put the value of y from Eq. (i), in Eq.
(ii1), we get
x+§=6
X
= x° + 8 = 6x
=5 x-—4(x-2)=0
N x=42
On putting the values of x in Eq. (iii), we get
y=2 4

Now, X+y+2)=2+4-6)=0 (1/2)

7. The elements a; of a3 x 3 matrix are given
| S ;
by a; = 5 |-3i + j|. Write the value of
elementas;. AllIndia 2014C
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Given, for a 3 x 3 matrix.
1
j =513+l

Here, element a;, denotes the element of
third row corresponding to second column.

So, to find a;,, puti=3and j = 2, we get

2
1
=—|-9 + 2|
2
7
= — (1)
2
8. If[2x 4][ ¢ ]=O, find the positive value of x.
-8 All India 2014C
X
We have, [2x 41[ 8] ={)
— 2x*-32)=0
— 2x? =32
iy X =16
=% =14
.. Positive value of x = 4. (1

1 3 0
9. 1f2 17 H21® ®1 then find the
o x| |1 2171 8

value of (x + y).
Delhi 2013C; All India 2012
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Flrstly, multlply each element of the f:rst matrzx
* by 2, then use property of matrix addition and
| equality of matrices, to calculate the values of x
a and y. |

R L
Given, 2 i 1 *
g ® 1

4 8104
+}’
[0 2% 11 2| i

2 + 6 | [5 6]
Lo 4 i 1/2)
1 2X + 2J

On comparing corresponding elements, we

get 2+y=5 and 2x+2=8

ey y=3and 2x=6

- y=3and x=3
x+y=3+3=6 (1/2)

10. Find the value of g, if

a-b 20+c LS -1 5 ‘
20-b 3c+d| |0 13[ Delhi 2013

B — =

5 6

N O

NOJ
— N
o))
—

- N

L =

) Use the deﬁnmon of equahty of matrices.

We know that two matrices are equai if their

corresponding elements are equal. (1/2)
& a—b=-1 (i)
and 2a-b=0 (i)
On subtracting Eq. (i) from Eq. (ii), we get

A=l (1/2)
11. |f[ o L‘] = A+ [1 . _1], then find

=& 1 2 0O 4 9
the matrix A Delhi 2013
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Given matrix equation can be rewritten as
(9 -1 4] [1 2 -

A= — (1/2)
—2 1 3 0 4 9
[ 9-1 —-1-2 4+1

~2~0 =4 3~9

[two matrices can be subtracted only when
their orders are same]

8 -3 5
- 1/2
=[—2 -3 —6] s

, 1 -1
12. |If matrtxA:[ N 1:Iand A? = kA, then write

= A=

the value of k. All India 2013
1T -1 X
. Given, A= (1)
-1 1
and AZ=kA
Now, AZ=A-A ...(ii)

[ - =
BRI
141 =11
- =T=1 T
[multiplying row by column]
- 1 e
[* s (1/2)
-2 2 -1 1
= A?=2A [ from Eq. (i)]

On comparing with Eq. (ii) we get

13. If matrix A x[ i __ﬂ and A? = pA, then write

the value of p. All India 2013
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=3 D
and A? = pA (i)
Now, A’=A-A

12 -2]]2 -2
|2 2]l-2 2

Given, A= [ - —2] (i)

[4+4 -4-4
|-4-4 4+4
[multiplying row by column]
= o4 (1/2)
-8 8
2 =2
=4
3l
= A% = 4A [from Eq.(i)]
On comparing with Eq. (ii), we get

14. |f matrix A = [ ?; _:] and A2 = A A then

write the value of A. All India 2013

3 -3 .
Given, matrix A = [ ] ...(1)
-3 3

Also, A2 =2A (i

s _ . . |3 =8][3 -3
Now, AT=A-A=
-3 3

[9+9 -9-9]
“1-9-9 9+9]
[multiplying row by column]
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[ -18] [6:3 -6-3
" |-18 18 63 63

=6 [ = ] (1/2)
-3 3
= AA=6A [from Egs. (i) and (ii)]
A=6 (1/2)
15. Simplify
cos® sinB| . |sin® —cosO
cose| +sinB . ;
Lsune cosﬁ} [cosﬁ sin@ ]

Delhi 2012; HOTS

,;':) Frstly, we multlply each element of the fi rst
*  matrix by cosB and second matrix by sin@ and
 then using the matrix addition. -

R Ty PR e -_.___-=

We have,
cos® sin@ . sin@ —cosH
cos9 + sin® ,
~sin@ cosO cos® sinB

cos’ 0 sin@ cose]
[— sin@ cos®  cos’ 9
+[ sin’ 0 —sin® cosﬂ]
sin® cosO sin

~sin® cosO + sinB cos6
sin® cos — sin® cosB]

cos?0 + sin’0

[ cos? 0 + sin’ 0

= 1 0] | P sin’0 + cos* 0 =1]
0 1
= [ = unit matrix (1)
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16. Find the value of y — x from following

equation
X 5 3 -4 7 6
2 + = g
[ e S A
All India 2012
We have,
x 51 [3 -4 [7 6]
2 + —
7 y-3] |1 2 15 14]
2x 10 ] [7 6] [3 -4
= — -
14 2y-6| |15 14] [1 2]
2x 10 ] [7-3 6+4
- =
14 2y-6] [15-1 14-2
N 4 10 1/2)
14 12
On equating the corresponding elements, we
get
2x=4and 2y -6 =12
= x=2and 2y =18
=5 x=2andy=9
y—-x=9-2=7 (1/2)
2 =
17. if x[ ]+ y[ 1} = [10], then write the value of
13 i 5
X. Foreign 2012
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2 -1 [10]
We have, x| [+vy =
.3 1] |5 |
= A B
=3 147 |= 0
| 3x 2B EN
2x—y|] [10]
=5 1. &
[3x+y_ [5 i
On comparing corresponding elements, we

get
2x=y=10,3x+y=5
On adding both equations, we get
IX=15=x=3 (1)

5 @ b 3
18. If3A-B = and B = . then find
1 1 Z 5

the matrix A. Delhi 2012C
(4 3]
Given B = . and 3A—B=[i ?]

5_.
0] 5
L H e 0+43
1 1 1 11 |2 5

[5+4 37 _[9 343 1
[1+2 145 (3 6] |1 2
On comparing both sides, we get

__r3 1 )
1 2

=% 3JA=

—_

L
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19. Write the value of x — y + z from following

equation
X+y+2 9
X+z |=|5}| Foreign 2011
y+2 7

@3) Use the definition of equahty of matrices i.e. :f
two matrices are equal, then their
corresponding elements are equal.

Gwen matrix equation is

= =

(X +y+ 2]
X+z |=|5
| ¥F&E | L7
On equating the corresponding elements, we
get
X+y4+2=9 il
X+Z=5 Loskil)
and y+z=7 i)

On putting the value of x + z from Eq. (ii) in
Eqg. (i), we get
y+5=9 = y=4

On puttingy = 4 in Eq. (iii), we get z =3
Again, putting z = 3 in Eq. (ii), we get x =2

Now, x-y+z=2-4+3=1 (1)
20. Write the order of product matrix
1
21[2 3 4] Foreign 2011; HOTS
3

Get More Learning Materials Here : & m @&\ www.studentbro.in



1) Usethefactthatif a matrixA has ordermx nand |
- * other matrixBhas order n x z, then the matrix AB
i has order m x z that means if number of columns |
of matrix A is same as number of rows of matrix8,
then matrix multiplication AB is possible.
1
Let A=|2! and B=[2 3 4]

3

Here, order of matrix A =3 x 1
and order of matri x B=1x3
. Order of product matrix AB = 3 x 3 (1)

21. If a matrix has 5 elements, then write all
possible orders it can have. All India 2011

"-EQ Use the result that a matrix has order m x n, then
. total number of elements in that matrix is mn.

Given a matrix has 5 elements. So, possible
order of this matrix are5 x 1, 1x 5. (1)

22. For a2 x2matrix, A= [a;]whose elements
are given by a;; =i/j, write the value of a,.

Delhi 2011
Given, for a 2 x 2 matrix,
i
A= [a,-_,-], a” = ;
To find a,,, puti=1and j = 2, we get
1
- 31
T IR 1 L PSS -
2x+y 7 | |8 7
of y. Delhi 2011C
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Given, X Sk = -
2x+y 7 8 7

On comparing corresponding elements, we
get

x=3andx-y=1=y=x-1=3-1=2 (1)

24. From the following matrix equation, find the

value of x.
X+y 4] 3 4 ,
= Foreign 2010
-5 ByJ -3 b
Do same as Que 10. [Ans. 1]

25. Find x from the matrix equation

- 91K = 5 Foreign 2010; HOTS
s sllal” _6' oreign b

') F|rstly, we calculate the multlphcatlon of
matrices in LHS and then equate the
correspondlng elements of bcth s:des

_ , .11 3 5
Given matrix equation is =
4 5(|2 6
X+6 5
1 =
4x+10| |6

[multiplying row by column]

On equating the corresponding elements, we get
X+6=5

=5 X==1 (1)

3 4 19
26. If[ HX:| :[ ], then find the value of x.
2 xj1] (15 Foreign 2010; HOTS

Do same as Que 25. [Ans. 5]

cos o —sino
27. IfA= { _ ], then for what value of
sinot Cos o

o, Ais an identity matrix?  Delhi 2010; HOTS

Get More Learning Materials Here : & m @&\ www.studentbro.in



f”’) Firstly, we put the given matrix A equal to
~* anidentity matrix and then equate the
corresponding elements to get the value of a.

) coso —Ssind
Given, A=| |
sSinQt  COSO

For A to be an identity matrix, we must have

coso. —sino| |1 0 iy 10
sing.  Ccos O 0 1 T OB

On equating element a,; from both sides, we

get
coso =1
iy cos o = cos0° [ cos0° =1]
t =0"

So, fora. =0°, A is an identity matrix.
[ sin0° =0] (1)

1 2113 1 7 11
{3 A] [2 5] {k 23} hen write the

value of k. Delhi 2010

Given,
1 2][3 1 _[7 17
3 4|2 5] |k 23]
3+4 1+107] [7 11]
= —
9+8 3+20] [k 23]
[multiplying row by column]
7 11 [7 11]
=5 ==
17 23| |k 23]

On equating element a,, from both sides, we get
17=k
= k=17 (1
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29. If Ais a matrix of order 3 x 4 and B is a matrix

of order 4 x 3, then find order of matrix (AB).
Delhi 2010C

Order of matrix AB=3x 3

[if a matrix A has order x x y and B has order
y X z, then matrix AB has order x x z](1)

+y 1 7 1 : '
30. If[x 4 }ﬁ [ I:],then find the value of x.
2y S| |4 3 Delhi 2010C

i ” fon i x+y 1 7 1
uation 1s =
iven matrix eq 2y 5 45

On equating the corresponding elements, we
get

x+y=7 ...(1)
and 2y =4 ... (i1)
From Eq. (ii), we get

oy 4 —
=3

On putting the value of y in Eq. (i), we get

X+2=7
= X'=h (1)

31. If[2x+y 3”]:[6 2] then find the value of

0 41 10
X. All India 2010C

Do same as Que 30. [Ans. x = 3]

32. If [3” il =
5 7

of y. | All India 2010C
Do same as Que 30. [Ans. y = 2]

2 5 ) e
33. 1f| " - then find the value
5 x+2y| |50

of y. All India 2009C

= . _2,thenfinci the value
3 7
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Do same as Que 30. [Ans.y = —1]

2 7
34, if| /¥ 2] ? then find the value
-x 3 -2 3

ofy. Foreign 2009

Do same as Que 30. [Ans. y = 3]

33. Find the value of x, if
3x+y -yl [ 1 2
2y-x 3| |[-5 3

Do same as Que 30. [Ans. x=1]

All India 2009

NOTE Sometimes on solving an equation, we get
more than one values of one variable. This means

that such a matrix does not exist.

36. Findthevalueofy,if[xy 21_[; 5]

X SJ
All India 2009
Do same as Que 30. [Ans.y =1]

p
37. Find the value of x, if{ X3 4 5]:{2 2:|
oy s

All India 2009
Do same as Que 30: [Ans. x = 2]

15 8
38. !1‘r Ay :r L9 then find the value
2y [Tlx-y 3
of x. Dethi 2009C

Do same as Que 30. [Ans. x = 5]

29, A=\ farai=| * 2] thensinaa—s,
3 2 2 5]

All india 2008C
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; Forﬁndmg A — B, subtracting the correspondingé

2 4 1 3

Given, A=[3 2]andﬁ’:l;_2 5]
| (2 4 1 3
AP 2]_[-2 5}
[ 21 43
NS 2—5}

1 1
5 -3

L. -

X+2y 3 0 -3]
40. |f[’H Y y]:[ ‘then find x and y.
4x 2] [8 2] All India 2008C

(1)

Do same as Que 30. [Ans. x =2,y =1]

1, Frdwandnd3ls 2|sl? Jlef® 5
0 x| |1 2] |18

Delhi 2008: HOTS
Do same as Que 9. [Ans. x =3,y = 3]

4 Marks Questions

2 0 1}
42. IfA={2 1 3| then find value of
1o -
AZ-3A+2I All India 2010
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0 1]
1 3
-1 0]
We have to find the value of A? — 3A + 21,
NOW,A2=A-'A

2 0 12 0 1]
2 1 3|2z 1 3
1 —1 Od U -1 0_
(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

2
. Given, A=|2
1

—d

[multiplying row by column]
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5 -1 2]
= A?’=[9 -2 5 (1%)
0 -1 =2
2 0 1] [6 0 3]
3A=3|2 1 3|=|l6 3 9 (1/2)
1 -10] |3 30
1 0 0] [2 0 O]
and 2/=2{0 1 0|=[0 2 0O (1/2)
0 0 1] |0 0 2
A% —3A+2I
5 -1 2] [6 0 3] [2 0 O]
=19 -2 5 |- 3 9/+/0 2 O
0 -1-2| [3-3 0] |0 0 2
= A*-3A+2/
5-6+2 -1-0+0 2-3+0]
=19-6+0 -2-34+2 5-9+0
0-3+0 —<143+0 -2~0+2
F 1=l 4]
= A’-3A+2/=| 3 -3 -4 (1%)
-3 2 0]
[‘1 2 2}
43. IfA ={2 1 2| then prove that
2 2 1
A® - 4A—5] =0. Delhi 2008
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2
Given, A = 2
:

N N

N = o N

s JE 1)
SAT=AA= T D

NN
B o N
—_ N N

2 2 1ff
(1+4+4 2+2+4 2+4+2
={1242+4 4+1+4 4+2+2
Z4d+d 4+2+4 G+4+]
9 8 8
=8 9 8 (1%)
8 8 9
Now, LHS = A — 4A - 5]

9 8 8] 1 2 2 10
-42 1 2|-5[0 1

2 2 1 00
-4 -8 -8] [-5 0 O
+i-8 -4 -8|+|0 -5 0O
—4 0 0 -5

(1)

- O O

o ® ® © ® © O

1

© @ © o ®» WO

=000
000

=0 =RHS (1%) Hence proved.

——— O O @ W o™
|
oo
|
o
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