Important Questions Class 12 Maths Chapter 3 Matrices

1 Mark Questions

1. If a matrix has 8 elements, what are the possible orders it can have.
Ans.

1x8, Bx1l 4x2 2=x4,

2. Identity matrix of orders n is denoted by.
Ans. |,

3. Define square matrix
Ans. A matrix in which the no. of rows are equal to no. of columnsi.e. m=n

4. The no. of all possible metrics of order 3 = 3 with each entry 0 or 1 is
Ans. 512=2°
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Write (1) as3, a2 (ii) what is its order
Ans. (I) azz3=9,a1,=4
(i) 3 =3

6. Two matrices A = aij and B = bij are said to be equal if
Ans. They are of the same order.

7. Define Diagonal matrix
Ans. A square matrix in which every non — diagonal element is zero is called diagonal matrix.



8. Every diagonal element of a skew symmetric matrix is

Ans. Zero.

9.If

Find «
Ans.

| cosar
| sing
. cos o
A+A'=|
[ siner
2

-sin o

|:z.‘3f.-2::- A+A4'=T

COsC

sine | [cosa
+

coscr | | -siney
Ccosd 0]
Jrosa

A+ A'=I{Given)

M2cosx 0] [1 0]
0 2cosz| |0 1]
Zeosa =1
1
cosd =—
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T
COS & =CO05 —

3
=

sin Y

Cosd



10.

1 5
A=| _ |Find A+ 4’
L6 7]
Ans.
o511 6]
A+ A= L
6 715 7]
T2 17
1 14_'
o A
M.0f 4= ‘3|andA2=I.
_';; _al_
Find relation given by a2=l.
Ans.
, (e Blla B
£ 20
[at+pr 28-a8]
Nay—ay fr+dd
ATQ.
la*+87r « _|___1 0]
\ay—ar Br+a®| [0 1]
o'+ fr=1
ol + fBr—1=0

12. If the matrix A is both symmetric and skews symmetric, then A will be.

Ans.A'=A
Al =-A



= A=-A
2A=0
A=0

13. Matrices A and B will be inverse of each other only if
Ans. AB =BA=1

14. If A, B are symmetric matrices of same order, them AB —BA is a
Ans. P =AB - BA

P'=(AB-B4)
P'=(AB)'-(BA)'

:B|J_il_-r_i|3|:' .I. -l'i =-I'-i.
(B'=B |

=BA-AB

=—{(AB-BA)
=-P

15. Diagonal of skew symmetric matrix are
Ans. Zero

16. If A and B are symmetric matrices of the same order, prove that AB + BA is
symmetric
Ans. lLet P= 4B +BA

P'=(A4B+B4)’
= (AB)'+(BA)'

=8'A%+A'R
=BJ4+143[J4'=J4=B'=B]

=AB+BA
=P
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4 3]
Prove that A — Al is a skew — symmetric matrix
Ans. p— 41
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P'=-P
Prove

18. If A is any square matrix, prove that AA' is symmetric
Ans. let p= 44

P'=(A44)
=[(4' 4]
= A4
=F Prowe
19. Solve for x given that
(2 3= _[1]
1 14 |_'_3_|

[2x-3v ]| [1]
Ans. =1

]
2x -3y =1
x+y=3



2(83-y)-3y=1
-5y = -5

y=1

x=3-1

X=2

20. Give example of matrices such that AB=0,BA=0,A =0,B=0
Ans.

oo 00
“lo ool o 1_|
0 0] 0 0]
AB = |. B4 = |
0 0] 0 0]
21. Show that
o 1 -1
A=[-1 0 1
1 1 0]
, is skew symmetric matrix.
[x  y] [3]
Ans. = _|
L3y x] [3]
o -1 17
A= n000=1
-1 1 0]
o -1 1]
A=—|-1 0 1
11 -1 0

A'=—A Prove
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6} Prove that 4+ 4°

is a symmetric matrix
Ans.

L k2

22, 4 =[

P=;‘1+;‘1'=|:

L k2
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49
P=
{9 12]

4 9
P'=
{9 12}
P'= P prove
-1 5 )
23. If ﬂiz[ } show that (3.4) =34
i 2 :
{-3 15}
Ans. 34=
9 6

{25y

Prove

24. Solve for x and y, given that



X+2y=3
y+2x=5

= 2x+4y=6
2x+3y=5

y =1
x+2(1)=3
x=1

25. Given an example of matrix A and B such that AB=0butA = 0,B =0
Ans. ¢—f

0 0
AB =

4 Marks Questions

5 2 36
1.Findxandyifx+y=[0 EJandx-;,:[m J

Ans.
5 2 3 6
xtyv+x—y= +
’ ’ 0 9 0 -1

5 2] 3 6
(r+,r)—Er—}')=[U 9}—{0 _J

2 4
x+yv—x+v=
: : [ﬂ m}



cosx  -sinx ()

f(x)=|sinx cosx 0

0 0 1
Show that f(x). f(y) = f(x+y)
Ans. L.H.S = (x). f(y)
cosx  -sinx 0 cosv  -snv 0
= | sinx cosx 0 |—|sny cosy 0
0 0 1 0 0 1
COSE cosy - sinx. sy ) -sityeos - sinx cosy + 0 0+0+10
= | sifix cosy+ cosx.syH) -sitm sy + cosx.cosy + 0 0+0-+10
o+ 0+ o+ 0 +10 b+0+1

cos(x+y)  -sin(x+v) 0
sin(x+v) cos(x+vy) 0 j=F(x+y)
0 0 1

3 -2 1 0]
3.If A= i j=
4 -2 0 1

Find K.So that A2 = KA — 2I
Ans. A2=AA

[9-8  6+4
“112-8 8+4



Prove (4B)'=F'A'
Ans.

3 2] 3k
4 4| |4
K=1

-2

A=| 4|B=1
5

2 6

AB=|4 12

5 15

A'=[2 4

1

B'=| 3

12

24



-6
-2 4 5
= -f 12 15
12 24 30
-2 4 5
AB'=| -6 12 15
12 24 30
J{BI=B -I'i
5.
0 —t;anE
3
A= =
tan — 0
2

cos¢ -sind

Prove I+A4A=(J —fi){
sing  cosd

Ans. Put tan % =7

[D _t:|
A=
t 0



Cosc —sin
sin o COs

LHS:U—A{

. & . &
l1—tan — —2tan- —
2 2
S o S o
l1+tan” — l+tan"—
2 2
= (I —A)
SO o
2tan® — l1—tan"—
2 2
S o S o
l+tan" — l+tan” —
L 2 2
1-¢ =2t
Lt 1+
4+ 11 —2¢ 1—¢
1+17 1+F
-2 12 2 (1=£Y ]
o+ | |
1+ 1+ I+ | 1+¢ )
-} 2 =26 [1-£)
't —— |+ ] 't ] + 'l
A+ ) 147 W+ ) 1+




i PR
1+#°
28 +1-¢

11—+ 27
1+¢°
| —t+5 +2¢

| 1+£ 1+ ¢
[+ -t
_ 1+¢ 1+#
e +*+1
L1417 1+ |
.'1 1+ |
_ 1+¢
H(l1+1) £ +1
R ES 1+¢

M+
e
LHS=RH.S
Hence prove

6. Construct a 3 = 4 matrix, whose element are given by aij =

Ans. Let
dy; gy dyy s
A4=ay dy dy; Ay
|_a_=1 dx i3 CETR P



[

A=

[ Y

e

1 1
- p Z
2 2
2 E 1
2
7 5
23 -
z 254

7. Obtain the inverse of the following matrix using elementary operations

01 2
A={1 2 3
3 1 1
Ans. 4=1714
o1 2 1 0 0
1 2 3|=0 1 0|4
3 01 1 o 0
1 2 3 o1 0
o1 2i=1 0 0|4 R <R,
1 1 o0 1
D=
1 2 3 1 0
01 2= 0 0|4 R —R -3R
0 -5 -8 301
1 0 -1 210
01 2= 0 0|4 R —=R-2R
0 -5 8 301
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Find a matrix D such that CD-AB =0

a
Ans. Let D=| |
c d

3a+8c43  3b+8422] (0 0 |

2 5a 172
3 s_|'_.: d_|_'_3
T2a+5c  2b+5d]
| 3a+8c 31::—&:1_' |43 2|
T2a+5c-3  2b+3d
2a+5¢c-3=0
2b +5d=0
3a+8c-43=0
3b+8d-22=0

=191, b=-110,c=77,d =44

r-191

r3 -

9.If A= F
1]

then prove that

[1+2n

1n

A"

where n is any positive integer
Ans. Forn=1

3 4
REEEY

Hence result is true for n =1
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3 0]

o

1107
44 |

An |

1-2n

07



Let result is true forn =k

x [1F2K 4K
K 1-2K|

&

(1)

now, we prove their result is true forn =k + 1
A= A44"

3 47[1%2K 4K
1 -1_|"_ K 1-2K_|

[2K+3  4K4]
K+l -2K-1_|

. P (K+1)is true Hence P (n) is true.

10. for what values of x

1 2 olfo
[1 2 1]j2 0 1}2(=0
1 0o 2] x]
Ans.
0+4+0
[1 2 1Jj0+0+x [=0
|10+ 0 +2x|
)T
[1 2 1]jx |=0
2% |
4+2x+2x=0
4x =-4

X =-1



11. Find the matrix X so that
|4

a b
Ans. Let Xz; d|

C

fatdb  2atsb  3at6b] [T 8
lc+4d  2c+5d 3c—5d_|_'_2 4

a=1,b=-2,c=2,d=0

— | » Show that
o 0

(al +5A4)" =a"] +na™ bA,

Where | is the identify matrix of order2andn = N
Ans. When n =1

(al +ba) =a'I+1a"" ba

al + bA = al + bA

L.HS=R.H.S

When n =k

(al + bA)K = AKl + KaK1bA........... (i)
Result is true for n =k
Whenn=k+1

(al + bA)X*1 = (al + bA). (al + bA)¥

= (al + bA). (a¥l + ka¥'ba) From (i)



= al (al + kak'ba) + bA (akl + ka*"! bA)
= ak*1] + kakba + akba + kak"! b2A?
[eII=1]
I4=A= Jﬂ_|
= ak*1 + (k+1) akbA [ 47 =0
Hence result is true for n = k+1
When eves it is true for n = k

13. Find the values of x, y, z if the matrix

0 2y =z
A=|x y =
x v 2]
Satisfy the equation {4 =13
Ans.
A' A= I,(Given)

vy wvl|lx vy =z |=
lz =z z|lx v =z | [0 O
20 0ol o o0
0 6° 0 [=/0 1 0

0 0 3z [0 0
1 1 1
¥y=ft— v=Ft— 7=t —
N N

301
14.0f 4= | Show that A2-5A=7I=0

Ans.A2—5A+71=0




A2=5A-7I
A2=AZA
=(5A-T7I) .A

= 5A2 — 7Al

=5A2 - 7A [ Id=A]
=5(5A-71)-7A

= 25A - 35| - 7A

= 18A - 35|
A*=A3A

= (18A - 35I).A
=18A2 — 35IA

= 18(5A - 71) — 35A
= 90A - 1261 — 35A
= 55A — 126l

15. If A is a square matrix such that A2 = A, then (I + A)® - 7A is equal to
Ans. (I+AP-7A=PB+A3+3IA(1+A)-7A

=1+A3+3IPA+3IA2-7A

=1+A3+3A+3A2-7A

=1+A3+3A+3A-7A{A%=A}



I AT_A H::{]}
| A7 = 4

=1+A2-A

=l+A-A{AZ=A}

16. Construct 2 = 3 matrix whose element aij are given by

[2i+] when i<
aifj=|4.j when i=j

[i+2] when ix

Ans.
A:Iﬂn ap  Ap
81 8p 2y
Fori=j
aij = 4i.j
a11=4 x1=4
322=4><2 = 2=16
Fori<j
aij = 2i +
a;2=2 x1+2=4
a;i3=2 x1+3=5
a3=2 x2+3=7
Fori>j
aij = | + 2
a1 =242 x1=4
. T4 4 5_|

14016



17. If

1 2 3
A=|3 2
4 2 1
then show that A3 —23A -401=0
Ans.
19 4
AA=AAl1 12
14 6

63 46 69

=69 H 23

92 46 63

63 46 69 1

A —-234-40I=169 6 23|-23/3
92 46 63 4

8
8
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18. Express the matrix

2 2 4
BeledmiZond
11 2 3

Ans.
2 1 1
B'={2 3 22
|4 4 3]
Let
, 2
- 2
P:l['3+3"]=__3 3
2" 2
=3
| 2
PR
|~ 2 2
=2 3 1
| 2
=21 3
| 2

Thus P= %(B—Bj

is a symmetric matrix

I
|~.1|,_._1

[y




Let

Q==(B-B')=
0
0'=| 2
- 2
-5
2
0
o'=|1L
- 2
5
2

L]

o k| =

[y

I
s |~.1|

ek

.,,;|I

=

Thus 0= %[E —E") is a skew symmetric matrix

P+Q=

2

m| A |~.J|,_|u

-3

2

3

-3
2

f—t

[y

m||

o]

b | L

Lad

L]

[ IR Y I

""‘|L,|.n.

|
""|ua

Lad

(A

|=.J||

)
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Lid




19. If

Ans. Forn=1

311
A'=34
31-1

Result is true forn =1
Let it be true forn =k

s A = A Ak

1 3:‘.—1
1|. prove that A* = 3!
1 3:‘.—1

31-1 31-1

31-1 31-1 o

3'.—:—1 3'.-:—1 3 =1

..-‘i\ 3'.-:—1 3'.-:—1 3'.-:—1

3_3'.-:—1 3_3'.—:—1 3_3'.-:—1
— 3_3'.—:—1 3_3'.—:—1 3_3'.—:—1
3 _3'.-:—1 3 _3'.—:—1 3 _3'.-:—1

Lad Lad Lad
Lid

= L= =
Lad
I
[

3:‘.—1
3:‘.—1
3:‘.—1

3:‘.—1
3:‘.—1
3:‘.—1



Thus result is true for n = k+1
Whenever it is true forn = k

20. If

then find the matrix X such that 2A + 3X = 5B.

Ans. 3X=5B - 2A

3'.-: 3'.-: 3'.-:
3'.-: 3'.-: 3'.-:
3'.-: 3'.-: 3'.-:
0 2
2|B=\4
6 3
-2 8
21-214
1 3
-10 -16
10 |+ -8
5 -6
-6 -10
120114

-31

)

1
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1
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21.If

| cosd  sind

=

| sin cosé |
then prove that

|cosné  sinné

| sinn& cosnf

&

Ans. Forn=1

[cosl.@ sinl.& | [cosd sind |

_'_—sinl_Ef' CDSI.S_:'_—sinS cos 5’_

<

Result is true forn =1
Let result is true forn =k

(cosk?  sinké |

| sink# cu&k:ﬁ'_'

<

for n=k+1
‘L'I!..::-l — ‘%_‘Li,!—'.-:

Tcos®  sind | [coskf®  sinkd |
| -siné cusS_'"_—siﬂlcE#' cnské‘_l

cos&.cosk&-sind sink & cos&sinkf+siné .cosks |

- '_sin & coslcf—cos&sink & -sin & sinlcE+cos Eﬁ'.cnskﬁ_'



cos(&+k &) sin{ &+k &)
|:—5in(u§'—1c5'j cns(é‘—kﬁ)j|
cos(k+1)# sin(k+1)&
[—sin(ﬁc+l)5' cos(i+1) 5':|

Thus result is true forn=k + 1
Whenever result is true for n =k

22.Find Xand Y, if 2x + 3y =

2 3 2 -
and 3Ix+2v=
40 -1

L k2
| I |

Ans. On adding

Ly | =

(x+3)=

L | =

Ul I
=
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