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Miscellaneous Exercise Page No: 100
1. LetA= g (1)] show that (al + bA)" = a™ + na™ ! bA where | is the identity matrix of

order 2 and n € N.

Solution:
Use Mathematical Induction:

Step 1: Resultistrueforn=1
(al+bA) =a'l+na"'bA

Step 2: Assume that result is true for n = k
So,

(al+5A)" =a'l+ ka*'pA

Step 3: Prove that, resultis true forn=k + 1
That is,

(al+A) 7 =a™ T+ (k+1)a'bA
L.H.S.
(al+bA)7 = (al+bA)" (al+bA)

_ (' 1+ ka*'BA)(al +5A)

a*Ix1+kabAl+a"bAl+la* A A

[0 1170 17 _
Here, A.A_[0 0][0 0]_0
This implies
= a I+ (k+1)a’bA

=R.H.S.
Thus, result is true.

Therefore, p(n) is true.
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111 3.’:—1 33’2—1 3.’2—1
1 1 1 3.’:—1 3.’2—1 3.’2—1
1 1 1 33’2—1 33’2—1 3.?2—1
2. 1fA= , prove that A*n = ,NEN

Solution:
Let us say, p(n) = A™n

Use Mathematical Induction:

Step 1. Resultistrue forn=1

33 3 111
p(1)=A=3" 3 3 |- 1 11
3¢ 3% 3¢ 111

Step 2: Assume that result is true for n = k

So,

3 3 3 111
p(1)=A= 13" 3" 3 |- |1 11
3¢ 3% 3t 111

=1 =1 -1

. 3 3 3

p(k)=A" =|g+1 gi1 e

3.:{—1 3.:{—1 3.:{—1

Step 3: Prove that, resultis true forn=k + 1

That is,
333
3 33
plkey = A = 3 33
L.H.S.:
AL = Ak A
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3 B-1 3 k-1 3 k-1 1
3 k-1 3 k=1 3 k-l 1
3 B-1 3 k-1 3 k-1 1

[ 1
fb ek b

=R.H.S.

Thus, result is true.

Therefore, By Mathematical Induction p(n) is true for all natural numbers.

3. IfA= [i :4] then prove that A*n = [
integer.

Solution:
Use Mathematical Induction:
Step 1: Result is true for n = 1.

Sl ISP b b

Step 2: Assume that result is true for n = k
So,

. 1+2F -4k
L"g_‘:
k 1-2k

Step 3: Prove that, resultis true forn=k + 1
That is,

142(k+1)  —4(k+1)
AL (k+1) 1-2(k+1)

1g2n ] where n is any positive
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L.H.S.:
AT = AKA
[1+2(;.:+1_] —4(k+1) Hg _4}

(k+1)  1-2(k+1)|[1 -1

Using result from step 2.

_|3+6k—4k —4-8k+4dk
3k+1-2k  —4k-1+2k

C[3+20 -d4-dk
1+ kE —1-2k

142(k+1)  —4(k+1)
=[ [:Ec+1:| 1—2[k+1.J
=R.H.S.
Thus, result is true.
Therefore, By Mathematical Induction result is true for all positive integers.
4. If A and B are symmetric matrices, prove that AB — BA is a skew symmetric matrix.

Solution:
Step 1: If A and B are symmetric matrices, then A’=A and B’ =B

Step 2: (AB — BA) = (AB) — (BA)

(AB — BA) = B'A’ — A'B’ [Using Reversal law]
(AB —BA) =BA—AB [Using eq. (i)]

(AB — BA) = — (AB — BA)

Therefore, (AB — BA) is a skew symmetric.
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5. Show that the matrix B’AB is symmetric or skew symmetric according as A is

symmetric or skew symmetric.

Solution:

We know that, (AB) =B’ A’

(B'AB) = [B'(AB] = (AB) (B'Y

This implies, (B’AB)’ = B’A’B ..say equation (1)

If A is a symmetric matrix, then A’ = A

Using eq. (i) (B’ABY = B’AB

Therefore, B’AB is a symmetric matrix.

Again,

If A is a skew symmetric matrix then A’=—A

Using equation (i), (B’AB) = B'(~ A)B = — B’AB

So, B'AB is a skew symmetric matrix.

6. Find the values of x, y, z if the matrix A =

Solution:
0 2y
Given matrixisA=|x vy
x =y

Transpose of A=A’ =

Now, A’A = | (Given)

0 2v =z D X
x y —=z |2y 1
lx —v z|lz -z

|

0
2y

0 2y z

x -y z

VA
—Z
VA

X X
y =y

—Z Z
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0+x*+x° 04—y

0+xy—xp 4}':+}':+_}':

0—zx+zx 2yz—yz—)=
This implies:

2 0 0 100

0 67 0 |=010

0 0 37| 001

To find the values of unknowns, equate corresponding matrix entries:

We have,

2x2=1=>Xx=+—

1

2

6y2:1:>y:w:16and

2-1 = -+ 1
32—1_>z—i\/§

7. For what value of x.

120
[1 2 1]/2 01
102
Solution:
120
[1 2 1]/2 01
102
[1+4+1 2+0+0

0
21=0
.

0
2l=0
+
1+2+2]

[ B

—rz+1z 100
yz—yz—yz |=|0 1 0
001

'tz +z
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0
[6 2 5]H =0

[0+4+4x] =0

Therefore, 4 + 4x =0 =>x = -1.

3 1

8.1 A=["

], show that A2 = 5A + 71 = 0.
Solution:

AZ:AA:[—B1 ;] [—31 %:[—85 g
5A:5[3 1_[15 5

-1 21 =5 10

n=ify 9=F ¢

Now, A2—5A +71=0
L.H.S.

AZ—5A+71=[8 O [

_ _[15 5+[7o
-5 3

-5 10 0 7

R.H.S.

Hence Proved.
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1 0O

2
Findx if [« =5 -1]{0 2 1
2 0 3

Solution:

[x=2 -10 2x-8]/4|=0
1

[(x—2)x—10(4)+(2x-8)1]=0
[x2 —2x —40x +2x—8] =0
[x* — 48] = [0]
or x"2—48=0=>x=%4/3

10. A manufacturer produces three products x, y, z, which he sells in two markets.
Annual sales are indicated below:

Market Products Products Products
I 10,000 2,000 18,000
1 6,000 20,000 8,000

(a) If unit sales prices of x,y, and z are Rs. 2.50, Rs. 1.50 and Rs. 1.00 respectively, find
the total revenue in each market with the help of matrix algebra.

(b) If the unit costs of the above three commodities are Rs. 2.00, Rs. 1.00 and 50 paise
respectively. Find the gross profit.
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Solution:

(a)
If unit sales prices of X, y, and z are Rs. 2.50, Rs. 1.50 and Rs. 1.00 respectively.
Total revenue in market | and Il can be shown with the help of matrix as: Basically Revenue

Matrix

| R

L i,).

10,000 2,000 18,000
| 6,000 20,000 S=DDD_|-

(S -

Solving above matrix, we have,

[25000+3,000+18.000]

= 15,000+ 30,000 48,000

[46.000]
'_51000_'

Therefore, the total revenue in Market | = Rs. 46,000 and in Market Il = Rs. 53,000.

(b) If the unit costs of the above three commodities are Rs. 2.00, Rs. 1.00 and 50 paise
respectively.

Total cost prices of all the products in market I and Il can be shown with the help of matrix as:
Basically Cost Matrix

.
110,000 2.000 18000 1

| 6,000 20,000 SﬁDD_liU

Solving above matrix, we have,

20,000+ 2.000+9,000 |
112,000+ 20=000+4=ma_|

131,000 ]
135=000J

From (a) and (b),

The profit collected in two markets is given in matrix form as

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

)
m BYJ U S NCERT Solutions for Class 12 Maths Chapter 3 Matrices

The Learning App

Profit matrix = Revenue matrix — Cost matrix

46,000 31,000 15,000
53,000 36,000 | 17,000

Therefore, the gross profit in market | and market Il = Rs. 15000 + Rs. 17000 = Rs. 32,000.

11. Find the matrix X so that X

Lrea

Solution:

[ )

Ly

Let X = [Z Z]

We have,

M

a+4bh  2a+3h 3a+6h] [-T -8 -9
c+4dd  2e+3d 3e+6d! | 2 4 6

L k2

oY Lad

| IS |
Il

[ —
I

[
e |

]

I

L= T

I |

Equate all the corresponding elements:
a+4b=-7...(1)

2a+5b=-8 ...(2)

3a+6b=-9 ..(3)

c+4d=2 ...(4)

2c +6d =4 ...(5)

3c+6d =6 ....(6)

Solving (1) and (2), we have a=1and b = -2
Solving (4) and (5), we havec=2andd =0
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sox=[} ]

12. If A and B are square matrices of the same order such that AB = BA, then prove by
induction that AB" = B"A. Further, prove that (AB)" = A"B" for all n € N.

Solution:

Use Mathematical Induction, to prove AB" = B"A

Step 1. Resultistrue forn=1

AB = BA

Step 2: Assume that result is true for n = k
So,

ABk = BFA

Step 3: Prove that, resultis true forn=k + 1
That is,

ABk+1 - Bk+1A

L.H.S.:

ABK1 = ABKB

Using result of Step 2, we have
=B*AB

- Bk+1A

=R.H.S.

Thus, by Mathematical Induction the result is true.

Again, prove that (AB)" = A"B"
Use Mathematical Induction:
Step 3: Resultistrueforn=1

(AB) = AB
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Step 4: Assume that result is true for n = k
So, (AB)k = AkBK

Step 3: Prove that, resultis true forn=k + 1
That is, (AB)k*1 = Ak+1gk+l

L.H.S.: (AB)<*1 = (AB)¥ (AB)

= ABK (AB) (using step 2 result)
= Ak (BKA) B

= Ak (ABY B

= (A“ A) (B*B)

= Ak+1gk+1

=R.H.S.

Thus, result is true for n = k+1.
Therefore, by Mathematical Induction we have (AB)" = A"B" for all n € N.

« fg

13. If A = ! _’J is such that A2 = |, then:
(A) 1+a*+8r=0 (B) l-a +Gr=0

(C) I-a"—fr =0 (D) 1+a’ - Br=0

Solution:
Option (C) is correct.
AZ = |
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14. If the matrix A is both symmetric and skew symmetric, then:
(A) A is a diagonal matrix

(B) A is a zero matrix

(C) Ais a square matrix

(D) None of these

Solution:
Option (B) is correct.

15. If Ais a square matrix such that A= A, then (I + A)® - 7A is equal to:

(A) A B)I-A
(&) (D) 3A
Solution:

Option (C) is correct.
Explanation:

As A2=A

Multiplying both sides by A,
AS=A2A=AA=A2=A

Again,
(I1+A)P-7A=1P+A3+3I°PA + 3IA2-7A

Using A2 = A and A% = A, we have

=l+7A-7A=1
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