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Important Questions - Matrices
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Section-A
D13 4qrx 197 '
If [2 ¥ ][1 ] = [15 ],fmd the value of x
2) |If matrix has 5 elements, write all possible orders it can have. 1
3
) x+y+z 9 :
Write the value of x-y+z from the following equation: | x+z | =[5
ytz 7
4 23111 -3 -4 671 1
If [5 7 ][72 4 ] = [79 x],wrltethevalueofx.
5) . . cosf  sinf ) sinf —cosf 1
Slmpllfycos()[_sine cosH]Jrsmo[cosﬁ sinf ]
Section-B
6
) . . x? X -2 2
Solve the matrix equation | , | =3 P Il
y
7) Find the value of Xand Y if 2
2 3 6 5
wor- [ a0
8) cost —sinfq o . T o 2
[sin() cost ],flnd the value of 8 satisfying the equation A+ A" =1, , where 0 < 0 < 3
9) Prove that the diagonal elements of a skew symmetric matrix are all zero. 2
10) 2
111 3n—1 3n~1 3n71
if4=|1 1 1|thenprovethat4” = [3""1 3771 37711 thenneN.
1 1 1 3n*1 3n*1 3n*1
11) Prove the following by the principle of mathematical induction : 2
3 -4 1+2n  —4n
ifd= [1 - ],then A" = [ n 1-2n ] for every positive integer n.
Section-C
12) If 4 = diag. [3, =5, T]thenB=[—1, 2, 4], thenfind (24 +3B). 3
13) —1 3
If4 = [0 1 2 ] , then show that 44’ is a symmetric matrix.
14) 3
1 o o o o’ 1 1 0
Show that: o o 1 |+|e® 1 o ® =10 |, wherewisacube root of unity.
0 1 o o 1 w? 0
Section-D
15
) 3 -2 -4 ¢
Express the following matrix as the sum of a symmetric and a skew symmetric matrix, and verify yourresult: | 3 =2 =5
-1 1 2
16) 1 0 x 4
Find x, if [x l]|:72 3 ] [3] =0
17) Construct a 3 x 3 matrix [a,.j], whose elements are given by a;= 2i —3j. 4
Section-E
18) 6

If4 =

N o=
(= S -}

2
1 |, prove that A3-6A2+7A+21=0
3



19)

Using elementary transformation, find the inverse of the matrix 4 =

— N
SRS
N = W

8x+4y+3z=19

2x+y+z=5
X+2y+2z=7
*kkkkkkkkkkhkhkhkhkhkhkhkhhkhkkkkhhhhhhhkhkhkikikhikikikik
Section-A
Dorse o+ 4 19
[2x + x]: [15] =2>3x=15=2x=5

2) Possibleordersare:1x 5,5 x 1

3) xXt+ty+z=9,x+z=5y+z=T=z=3,x=2,y=4x—y+z=2-4+3=1

4 Wehavers 39r1 37 [-4 6 2 - 6 -6 + 127 [~4 6 4 6 4 6
[5 7][—2 4]:[—9 x:|$|:5 - 14 -15 + 28]:[79 x]ﬁ[—() 13]:[—9 x]:”“”
5)
We have
cosf  sind sind  —cosd cos20 cosOsinf sin®0  —sinfcosf 0520 + sin0
cosf . + sind . = ) + ) =
—sind  cosf) cos)  sind —sinfcos®  cos O sinfcos6 sin“6 —sinfcosO + sinfcost
Section-B
6) Wehave, o ,
x 3 xq1 -2
2 2|7 -9
=  x?-3x=-2andy?*-6y=-9
= x2-3x+2=0andy?-6y+9=0
= x2-2x-x+2=0andy?-3y-3y+9=0
=  x(x-2)-1(x-2)=0andy(y-3)-3(y-3)=0
> (x-2)(x-1)=0and (y-3)(y-3)=0
x=1,2andy=3,3
7) We have, 2 3 6 5
vor-[ 3 er- 9]
2 3 6 5
X+NH+X-1-= s 1177 3
8 8
ZX:[lz 4]

4 4
= X:[6 2]

N
Y

1]

8) We have, I:Cosg

—sinf ]

sin@  cos6
cosf  sin0
AT =
[—siné‘ 6050]

r 2cos0 0 1
> A+d :[ 0 co.vﬂ]:[o
= 2cos0=1

_! Ceoe (L
= cosﬂ—zﬁb’fcos 3

6=

wly

and use it to solve the following system of lines equations :

cosBsin0 — sinfcosl

cos0 + sin*0

i

1
0

0
1

]



9) LetA be a skew-symmetric matrix. Then by definition4 = — 4
= the (i, j)th element of 4 =the (i, j)th element of (- A)
= the (j, i)th element of A =- the (i, j)th element of A
For the diagonal elementsi=j = the (i, j)the element of A= - the (i, j)th element of A.
= the(i,j)th elementof A=0
Hence the diagonal elements are all zero.
10) We shall prove the result by using principle of mathematical induction.

Let
3n= 1

3n71
3n-1

1 1 1
=1 11
1 11

3n71
3n71
3n—1

3)1*]
3/1*]
3n—1

P(n): A" =

Now,
30

30
30

30
30
30

P(1):4' =

Theresultis true forn=1.

Let the result be true for n =k.

So,
k=1 k=1 gk-1
gk = | 3k 3km1 3kl
k=1 gk=1 gk-1

Now, we prove that P(k + 1) is true.

Now, Ak*L= A, Ak

JHRER! 3k71 3k71 3k71

—_ |1 1 1 3k71 3k71 3k71
_1 L[] 3kt 3k=1 3k-1
[3.36~1 33k"1 33k-1

_ 3_3/{*] 3.3/(*] 3_3/{*]
3.3k=1 33k-1 33k
[3k 3k 3k

= |3k 3k 3k
3k 3k 3k

= pktl

Hence, itistruen=k+1.

Hence, by principle of mathematical induction P(n) is true for all neN



11) We shall prove the result by mathematical induction on n.

Step 1:When n =1, by the definition or integral powers of a matrix, we have

L[ 4 3 -4
A :[ n 1—2(1)]:[1 —1]

So, the result is true forn=1.

Step 2: Let the result be true for n=m. Then,
m 1+2m —4m

A" = m 1-2m

Now, we will show that the resultistrueforn=m+1,i.e.,

L [UFAmE) A
4 :[ m+1 l—2(m+l)]

By the definition of integral powers of a square matrix, we have
A= 4m 4

1 1+2m —4m 3 -4
O IR R S |
[by supposition (i)]

el |:3+6m*4m *4*8m+4m:|
> 4 =

3m+1-2m —4m—4+2m

1+2(m+1) —4m+1)
:[ m+1) 1—2(m+1)]

This shows that the result is true for n =m + 1, whenever it is true for n=m.

Hence, by the principle of mathematical induction, the result is true for any positive integer n.

Section-C
12) We have: and
30 0 -1 0 0
4=10 -5 0 B=|0 2 o
0 0 0 4
3 0 0 -1 0 0 6 0 0 -3 0 0 6—-3 0+0 0+0
24+3B=2|0 -5 0|+3/0 2 O =0 —-10 O |[+|O0 6 O =10+0 —-10+6 0+0
0o 0 7 0o 0 4 0o o0 14 0. 0 12 0+0 0+0 14+12
=diag.
30 &
=10 -4 0 [3, —4, 26]_
0 0 26
13) We have: 301 -1
A:[o 1 2]
i (1) 31 -1 i (1) 9+1+1 0+1-2 11 -1
4= AA*[O 1 2] : “lo+1-2 o+1+4]*[—1 5]'
-1 2 -1 2
Which is a symmetric matrix.
14)
1 o o? o o 1 1 0 1 o o o? 1 1 l+o o+’ o?+1 -
o o 1 |+|o® 1 e|lle|=|0[[le ©® 1 ]|+]e® 1 o|||®|=|ote® ©*+1 1+ =1 -1
w? 1 w o0 o 1 o? 0 w? 1 w o0 o 1 o? olto 1+a? o+l -1
which is true.
-0 0
=|-0]=1|o],
-0 0
Section-D
15)

1 1 , 1 . : 1 N "
A=3(A+4)+54-4") where 4 _ S(A+4 )lssymmetncand F(A—4 )lsskewsymmetnc Proceed.

3 1 S
3 -2 4 22
32 5= -2 -2 |+
-1 1 2 s,
-2 -

(=]

(SR

33
T2 T2
0o -3
3 0

[SYRTRN ARV



16) 2£4/4+36

X = 2 —li\/m
17) Matrixis
-1 -4 -7
1 -2 -5
3 0 -3
Section-E
18) A = DA =
50 21 0 34
2 (2 4 5 3 [12 8 23
8 0 13 34 0 55
LHS=A3-6A2+7A+2I
21 0 34 30 0 48 7 0 14 200
12 8 23|-[12 24 30|+[0 14 7 ]+|0 2 0
34 0 55 48 0 78 14 0 21 00 2
000
00 0)=9
00 0

=RHS



19) We know that A=1;A

1 F1 0 07

— N oo

4
1
2

D= W
Il
ES

Applying R; — 2R;

'8 4 37 1 0 07
21 1|=fo 1 ofy
2 4 4 00 2

Applying Ry — Ry — R,

31 1t 0 07
I{=]10 1 0|4
3

S N
w o= A

Applying R, — 4R,

r[$ 4 31 1L 0 0F
8 4 4|0 4 oly
03 3 0 -1 2

Applying R, — R, — R,

S © o
w o

37
1]1=|-1 4 0|4
3

ApplyingR, — R, + R;

1 11 0 01

oS ©
W oW A
W oA W
Il
|
—_
w
ES

Applying Ry — Ry — R,

g 4 37 [1 0 0
=|-1 3 2|4
-1 I -4 0

Applying Ry — R| + 3R,

8 4 071 [4 -12 0
-1 3 2|y
-1 1 -4 0

Applying R, — R, + 4R,

8 4 07 [4 —-12 0

0 |=1]3 -13 2|4
-1 1 -4
Applying g — R, - %Rz
8 0 0 5 -3
030 3 -13 2
00 -1 1 -4 0

] 1 1 _
ApplylngRl_,gRl,Rz_,ngandRs— R3

2 1
100 0 3 -3
0L of=f B2y
0 0 1 3003
-1 4 0
2 1
0 3 =3
A7 B2
333
-1 4 0

Matrix representation of given linear equation is

IR



[2 ][] [7]

= AX=B
= X=AlB
1
x 0 33T
-1, 5 2
3 3 7
-1 4 0
07
x 0+3 -3
> |y]= _&s
Z 19 3+3
-19+20+0
x 1
}/‘ = 2
z 1

w x=1y=2,z=1



