RAVI MATHS TUITION CENTER PH - 8056206308

MATRICES 2 M TEST

12th Standard CBSE
Maths

Time : 00:30:00 Hrs

2 — 10 -1
1) Find the value of x, y, z if Tty Ty =
zT—z x+y+z 2 8
Answer:Wehave’{Q*’E‘Fy z—y }:{10 —1]
T—2z2z TH+yYy+z 2 8
=
2x+y=10,x-y=-1x-z=2andx+y+z
=8..
2(y-1)+y=10 =
2y+y+2=10=
y=12 =
y=4.
x=33-z, =
z=1,
x=3,y=4,z=1
2) 1 4 5 2
fA=13 2| B=|-1 0],thenfindthe matrix X forwhichA+B-X=0.
2 1 1 1

Answer: We
have A+ B - X =0By adding X on both the sides,A+B-X+X=0

X=
14 5 2
A+B=X= X=[3 2|+ |-1 0
2 1 11

Reg.No.:

Total Marks : 30




3) Solve the matrix equation

v 2] 25

=

x2-3x=-2and

y2-6y=-9=

x2-3x+2=0and

y2-6y+9=0=

X2-2x-x+2=0

andy?-3y-3y+9=0=

X(x-2)-1(x-2)=0and y(y - 3)
-3(y-3)=0=

(x-2)(x-1)=0and (y-3)(y-3)
=0.".

x=1,2andy=3,3

2
4) FindthevalueofXaninfX+Y[5 i]’XY[g z]

A“swer:Wehave,X—i—Y:{z 3],X—Y:[6 5}
5 1 73

(X+Y)+(X—Y):{2 3]+[$ g}
ZX:{S s}

12 4

= X:[4 4}
6 2

=[5 3l
mar=[31]-[; 3]

-1 0



5) If ,showthat AB #* BA.

wamfibec

AB:P 1”—1 4}
3 4/]10 2
AB:{—2+0 8+2}
340 1248
[—2 10]
-3 20
andBA:{_1 4] [2 1}
0 2/|3 4
_{10 15}
L6 8
AB +# BA
6) -2
fA=[1 2 3]andB= | 3 |,findABandBA.

1
Answer: We
have, A=[1 2 3]

-2
AB=[-2+6+3]=[7]andBA_[3][1 2 3]
1

-2 -4 —6
= BA=] 3 6 9
1 2 3



7) Find the value of x and y in each if AB exist (i) A3xz, Byyxy and ABs, s (ii) Azx2, Byxa and AB3y4

Answer : We have, Az,
and Byyy
=ABjsy3

(i) (ASXxy) (B4><y) = (ABS><3)

x=4and y=3(|l) (Azxg) (By><4) = (AB3><4)

y=2,x=3
8) 0 b -2
IfisA=1]13 1 3 | skewsymmetric matrix, find the values of a and b.
20 3 -1

Answer: IfAis

symmetric matrix thenA = A’

0 b -2 0 3 2a
= 3 1 3|=|b 1 3
2¢ 3 -1 -2 3 -1

By equality of matrices,b=3 anda=-

1
9) 0 z —4
fA=|-2 0 —1| isskewsymmetric matrix, find the values of xandy.
y -1 0
Answer : 0 = -4
A=1-2 0 -1
y -1 0
0 -2 y
A=z 3 -1
-4 -1 0
For skew symmetricA = —A’
0 x —4 0 -2 y
= -2 0 -1]=—-]= 3 -1
y -1 0 —4 -1 0



10)
Find %(A+A’) and %(AfA').If

0 a b
Answer : 0 a “fpe 0 e
Wehave,A=|—-a 0 ¢ b —c 0
b —c O
—a —b
A = —c
b 0

000
= SA+A'=1|0 0 0]|=0
0 00
0 2 2b
andA—A' =|-2¢ 0 2¢
—2b —2¢ O
0 2a 2b
= JA-A=1|-2a 0 2
—2 —2¢ 0
0 a b
= A=|—-a 0
-b —c 0

11) If [0?56 _Sme} , find the value of 6 satisfying the equation A+AT=1,,where 0 < 0 < g .
sinf  cos

Answer: \vohave, A — 0?39 —sinf
sinf  cosf

AT — { cosf sine}
"~ | —sinf cosd

N A—I—AT—FCOSG 0 ]_{1 0]
N 0 cosd| |0 1

= 2cosf=1

= cosh = % =60 =cos! (%)

>
I
wlx



12) Prove that the diagonal elements of a skew symmetric matrix are all zero.

Answer: Let
A be a skew-symmetric matrix. Then by definition A’ = —A

the (i, j)th element of A’
=the (i, j)th element of (- A)=

the (j, i)th element of A = - the (i, j)th element of

AFor the diagonal elementsi=j =

the (i, j)the element of A = - the (i, j)th element of

A=

the (i, j)th element of A = 0Hence the diagonal

elements are all zero.



13)

If then prove that thenneN .
1 1 1 3n—1 3n—1 3n—1

A= 1 1 1 A" = n—1 n—1 n—1 ,
Answert 1We ihaliarove the result by using pritcifrgle1 of 1 i :I
3 3= 3"
mathematical induction.Let P (n): A" = [ g»~1 gn-1 gn-1

3n71 37’1.71 3n71

30 30 30 11 1
Now,P(1): A'= |30 30 30 =1|1 1 1
30 30 30 111

The result is true for n = 1.Let the result be true for
3k71 3k71 3k71

n=kSo, AF = | gk-1 gk-1 gkl
3k71 3k71 3k71

Now, we prove that P(k + 1) is true.Now,
11 1 3k71 3k71 3k71
ARl=A A= |1 1 1 3k71 3k71 3k71
1 1 1 Skfl 3k71 3k71

[3.35-1 3.3k1 33kt
=331 331 33kl
3.31 33kl 33kl

[k 3k gk
| 3% 3k 3k

=Ak*1Hence, itis true n = k + 1.Hence,

by principle of mathematical induction P(n) is true for all ne N



14)

Prove the following by the principle of mathematical induction :if

1+2n —4n

A:F
n 1—2n

A" = [ } for every positive integer n. 1

Answer : We shall prove the result by mathematical
induction on n.Step 1: When n = 1, by the definition or integral powers
1+2(1 —4 —4
of a matrix, we haveA® = +2(1) " = 3
n 1-2(1) 1 -1

So, the result is true for n = 1.Step 2 : Let the result
1+2 —4
be true forn=m. Then,A™ = +am m
m 1—-2m

Now, we will show that the resultis true forn=m+1,
ieAmH_{Hz(mH) ~4(m+1) }
(m+1) 1-2(m+1)

By the definition of integral powers of a square matrix, we
haveA™ ™ = A™ A
N Am+1:[1+2m —4m } {3 74}

m 1—-2m 1 -1

3+6m—4m —4—8m+4m

by supposition (i)]=> A™ =
[by supp i [3m+172m —4m —4+2m

B {1+2(m+1) —4(m+1) ]
L (m+1) 1-2(m+1)

This shows that the result is true for n =m + 1, whenever
itis true for n = m.Hence, by the principle of mathematical induction,
the result is true for any positive integer n.

—4
-1

,then



15) Prove that every square matrix can be uniquely expressed as the sum of a symmetric matrix and skew symmetric
matrix.
Answer : LetAbe
any square matrix. Then, A = % (A + AT) + % (A - AT>

=P+Q (say)where, P = £ (4 + A7)

and Q = %(A—AT)

Now, PT — [%(A+AT>]T

- %(AJFAT)T [ (KA = K.AT]
- pT- %[AT + (AT)T]

[ (A+ BT =4AT + BT]

—
—
b
—
SN——
N
I
b
(R —"

)
~1 [AT - (AT)T}
.

Q is skew symmetric matrix.Thus,A=P +Q,
where P is a symmetric matrix and Q is a skew symmetric matrix.Hence, A is
expressible as the sum of a symmetric and a skew symmetric matrix.
Uniqueness: If possible, let A=R + S, where R is symmetric and S is skew

symmetric, thenAT= (R +S)T=



RT+ST=
AT=R-S (.

RT=RandST=-
S)Now,A=R+SandAT=R-S= R= %[A+AT] =P

s=1[a-4aT] =@

Hence, A is uniquely expressible as the sum of a symmetric

and a skew symmetric matrix.



