NCERT Solutions for Class-XII Math

Chapter-3
Exercise- Miscellaneous

0 1 . . . .
Let 4 ={ O} show that (al + bA)" = a"1 + na""'bA, where I is the identity matrix of

order2andn € N

0
To show: P(n): (al + bA)" = a"l + na"'bA,n € N
We shall prove the result by using the principle of mathematical induction.
For n =1, we have:
P(1) : (al+ bA)=al + ba® A= al + bA
Therefore, the result is true for n = 1.
Let the result be true for n = k.
That is,
P(k) : (al + bA)* = a*I + ka*' bA
Now, we prove that the result is true for n = k£ + 1. Consider
(al + bA)*'" = (al +bA)* (al + bA)

= (@I + ka*'bA)(al + bA)

=a" ] + ka*bAI + a*bIA + ka"'b’A>

=a""] +(k + 1)a*bA + ka*'b’A4? (1)

Now. Azz[o 1}{0 1}{0 0}:0
0 0[[0 0] |0 O

From (1), we have:

(al +bA" =d"' I +(k +1)a"bA+0
=ad""'I + (k +1)a" b4

Therefore, the result is true for n =k + 1.
Thus, by the principle of mathematical induction, we have:

. 01
It is given that 4= [O }

0 1
(al +bA)" =a"I +na""'bA where A= {0 O},n eN

1 3”*1 3!171 31’171
1|, prove that 4" =|3"" 3" 3" | peN
1 3}’!—1 371—1 3}’!—1

If 4=

—_—
—_—

We will be proving the above equation by putting different values of n (i.e. n=1,2,3 ....



11 11 11
1111

11 1|1 11

[11+11+11 LI+1.1+1.1 L1+1.1+1.1

= 1.1+1.1+1.1 LI+11+11 1.1+1.1+11

I1+11+11 LI+1.1+1.1 11+1.1+1.1

Il
-
-

—3 3 3 3271 3271 3271
=[3 3 3|=|[321 321 321
3 3 3 3271 3271 3271
For n=3,
Ad=A%A

3 3 371 1 1
=13 3 3|1 11
13 3 3|1 11

[3.1+3.1+3.1 3.1+3.1+3.1 3.1+3.1+3.1
={3.1+3.1+3.1 3.1+3.1+3.1 3.1+3.1+3.1
|3.1+43.1+3.1 3.1+3.1+3.1 3.1+3.1+3.1

9 9 9
=19 9 9
9 9 9




For n=4,
A=A’ A
9 9 91 11
=19 9 9|1 1 1
9 9 91 11

[9.149.1+9.1 9.1+9.1+9.1 9.1+9.1+9.1
=19.1+9.1+49.1 9.1+9.1+9.1 9.14+9.1+9.1
19.149.1+9.1 9.149.1+9.1 9.1+9.1+9.1

(27 27 27
=127 27 27
27 27 27
P 3¢ 33 341 g4l g4l
=|33 33 33 |=[3%1 341 34!
33 33 33 3471 3471 3471

And so on for other values of n.
If we notice each result then we will see that it is of same type that we are trying to

prove.

So we can generalise the above results for all n € N
3"*1 3"*1 3"*1

s A= |3t gl gnd (n=1,2,3 ....n)
3’1—1 3”—1 3!1—]

Hence Proved

3 1+2 —4
If A:{1 J,thenprove A”:{ e !

where n is any positive integer
n 1-2n

. 3 4
It is given that 4= L }

—4n

1+2
To prove : P(n): A" :[ " . },neN
n

We shall prove the result by using the principle of mathematical induction.
Forn =1, we have:



, {1+2 —4} {3 —4}
P(1): 4' = = -y
1 1=2| |1 -1

Therefore, the result is true for n = 1.

Let the result be true for n = k.

That is,

Pky: A = {1 +2k -4k

k 1-2k

Now, we prove that the result is true forn =k + 1.

Consider

A 4k g

[1+2k 4k |[3 —4
|k 1—2/{1 —1}
[3(1+2k)—4k  —4(1+2k)+ 4k

| 3k+1-2k —4k—1(1—2k)}

[3+6k—4k —4-8k+4k

| 3k+1-2k —4k—1+2k]

[3+2k —4-4k

BREY 2/{}

[1+2(k+1)  —4(k+1)

14k 1—2(k+1)}

Therefore, the result is true for n + k£ + 1

Thus, by the principle of mathematical induction, we have:

s {l +2n  —4n
n 1-2n

:|,neN

},neN

If A and B are symmetric matrices, prove that Ab — BA is a skew symmetric matrix.
To prove: AB — BA is a skew symmetric matrix.
Symmetric matrix: A symmetric matrix is a square matrix that is equal to its transpose.
In simple words, matrix A is symmetric if
A=A’
where A’ is the transpose of matrix A.
Skew Symmetric matrix: A skew symmetric matrix is a square matrix that is equal to
minus of its transpose. In simple words, matrix A is skew symmetric if
A=-4"
Given: A and B are symmetric matrices i.e.
A=A Ll (1)
B=B> ... )



Now calculating the transpose of AB — BA,
(AB-BA)’ = (AB)’ - (BAY’
(By property of transpose i.e. (A—B)’=A’ - B’)
=B’A’-A’B’
(By property of transpose i.e. (AB)’ =B’A’)
=BA-AB
=-(AB-BA)
Or we can say that: (AB — BA) =- (AB — BA)’
Clearly it satisfies the condition of skew symmetric matrix.
Hence AB — BA is a skew symmetric matrix.

Show that the matrix B'AB is symmetric or skew symmetric according as A is symmetric
or skew symmetric.
We suppose that a is a symmetric matrix, then A'= A ....(1)
Consider
(B'4B)'  ={B'(4B)}'
=(4B)'(B")' [(4B)'=B'A"]

=B'A4'(B) [(B")'=B]

= B'(4B)

= B'(4B) [Using (1)]
~.(B'AB)'=B'AB

Thus, if A is a symmetric matrix, then B'AB is a symmetric matrix.
Now, we suppose that A is a skew-symmetric matrix.
Then, A'=-A
Consider
(B'4B)' =[B'(4B)]' =(4B)(B")'
=(B'A)B  =B'(-4)B
=—B'AB
~.(B'AB)'=-B'AB
Thus, if A is a skew-symmetric matrix, then B'AB is a skew -symmetric matrix.
Hence, if A is a symmetric or skew-symmetric matrix, then B’AB is a symmetric or skew
symmetric matrix accordingly.

Solve system of linear equations, using matrix matrix method.
2x—y=-2
3x +4y=3



0 2y =z
Given A ={x y -z
x -y z
Transpose of a matrix: If A be an mxn matrix, then the matrix obtained by
interchanging the rows and columns of A is called the transpose of A. It is denoted by
A’ or AT,
0 x x
~ Transpose of A=A’=|2y y -y
z —Z z
Given equation
A’A =1
0 2y z][0 x «x 1 00
x y —z|l2y y —-y|=/0 1 0
x =y z||lz -z z 0 0 1
0.0+2y2y+z.z 0.x+2y.y+z.(—z) 0.x+2y.(—y)+z.z
x.0+y.2y+(—z).z XX+yy+ (—z).(—z) x.x+y.(—y) +(—z).z
| x.0+ (—y).(2y) +zz xx+ (—y).y gz Z.(—z) xx+ (—y).(—y) +zz

4y* + 2* 2yt =72 2y +z 1 00

2~z x4yt +z2 -y -2 |=[0 1 0

2Py eyt 0 01

As these matrices are equal to each other that means each element of matrix on L.H.S is
equal each element of matrix on R.H.S.

~ On comparing elements on both sides we get

42 +22=1 L. (D
2y2-722=0 ... @)
xX2+y*+z2=1 ... 3)
xX2-y*-z2=0 ... 4
From equation (4) we get,
xXX=y*+z ... (5)
Substituting this value in equation (3) we get,
2y +222=1 ... (6)
Subtracting equation (2) and (6) we get,
322=1
z2=1/3



z=11/3

Substituting value of z in equation (2) we get,
2y*=1/3
y2=1/6
y ==+1/6
Substituting values of y and z in equation (5) we get,

x2=iyl

3 6

x2=1/2
X =+1/2
Hence values of x, y, z are £1/2, £1/6, +1/3 respectively.

1 2 0|0
For What values of x,[1 2 1]|2 0 1|[2]|=0
1 0 2| x
We have
1 2 0}|0
[1 2 1]|]2 0 1|2(=0
IO 231
0
=[1+4+1 240 0+2+2]2|=0
X
0
=[6 2 4]2|=0
X

=[6(0)+2(2) +4(x)]=0
=[4+4x]=[0]

L 4+4x=0

=>x=-1

Thus, the required value of x is —1.

3 1
IfA:{ | 2:|,Sh0WthatA2—5A+7I=0



9.

9.

To prove: A — 5A +71=0
Given: A = { 3 1}

-1 2
LH.S: A2-5A+71
R.H.S=0

[; 1]

Calculating value of A%

A2=AA
3 13 1
{—1 2}[—1 2}
[ 33+1(-1)  3.1+12
L(-1)3+2(-1) (—1).1+2.z}
[9-1 3+2
=) —1+4}
[8 5
B 3}
Substituting value in L.H.S we get,
=A2-5A+71
8 5 301 10
5 a2
8 5] [15 577[7 0
=[_5 3}{—5 10}{0 7}
8§—15+7  5-5+0
{—5—(—5)+0 3—10+7}
=
=0=R.H.S
~LHS=RHS
10 2«
Findx,if [x -5 -1]J0 2 1|4|=0
2 0 3|1
We have:

|

0 0
0 0

|



10.

10.

=[x+0-2 0-10+0 2x-5-3]4|=0
1

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

= [x(x—2)-40+2x-8]=0
= | x* —2x—-40+2x-8]=[0]
= | x* -48]=[0]
Sx?—48=0

=5f=48

:>x=4_r\/?_y

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

Market Product
I 10000 2000 18000
11 6000 20000 8000

(a) If unit sale 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.
(a) Given the unit sale prices of x, y and z as Rs 2.50, Rs 1.50 and Rs 1.00 respectively.
2.50
Unit sale prices can be represented in form of matrix as: | 1.50
1.00

Calculating total revenue in market I:
Number of products in the form of matrix: [10000 2000 18000]
So the total revenue is given by:
2.50
=[10000 2000 18000] 1.50
1.00



=[10000.(2.50)+2000.(1.50) +18000.(1.00) |
=[25000+3000+18000]
=[46000]

=~ Total revenue in market is Rs 46000.
Calculating total revenue in market II:
Number of products in the form of matrix: [6000 20000 8000]

So the total revenue is given by:
2.50
=[6000 20000 8000]|1.50
1.00

=[6000.(2.50)+20000.(1.50) +8000.(1.00) |
=[15000+ 30000 +8000]
=[53000]

=~ Total revenue in market is Rs 53000.
(b) Given the unit cost prices of x, y and z as Rs 2.00, Rs 1.00 and 50 paisa

respectively.
Calculating gross profit in market I:
2.00
Unit cost prices can be represented in form of matrix as: | 1.00
0.50
So the total cost of products in market I is given by:
2.00
=[10000 2000 18000] 1.00
0.50
=[10000.(2.00)+2000.(1.00) +18000.(0.50) |
=[20000 +2000 +9000)]
=[31000]

Since the total revenue in market I is Rs 46000, the gross profit in this market is given
by:
(Rs 46000 — Rs 31000)
= Rs 15000.
Calculating gross profit in market II:
The total cost of products in market II is given by:

10



11.

11.

2.00
=[6000 20000 8000] 1.00
0.50

=[6000.(2.00)+20000.(1.00)+8000.(0.50) |
=[12000+20000 +4000)]
=[36000]

Since the total revenue in market I is Rs 53000, the gross profit in this market is given
by:
(Rs 53000 — Rs 36000)
= Rs 17000.

1 2 -7 -8 —
Find the matrix X so that x 3 = 7 8 9
45 6] |2 4 6

It is given that:

1 2 3] [-7 -8 9]
x[4 5 6}2[2 4 6
The matrix given on the R.H.S. of the equation is a 2 x 3 matrix and the one given on the
L.H.S. of the equation is a 2 x 3 matrix. Therefore, X has to be a 2 x 2 matrix.

Now, let x= i
b d

Therefore, we have:

acl23_——7 -8 -9
La d}L 5 6}_2 4 6}

a+4c  2a+5c¢ 3a+6c| |-7 -8 -9
:{b+4d 2b+5d 3b+6d}_[2 4 6}
Equating the corresponding elements of the two matrices, we have:
a+d4c=-7, 2a+5¢=-8, 3a+6¢c=-9
b+4d =2, 2b+5d=4, 3b+6d=06
Now,a+4c=-7T=a=-7-4c
S2a+5¢c=-8=>-14—-8c+5c=-8

=-3c=6

=c=-2
La=-1-42)=-7+8=1
Now,b+4d=2=b=2-4d

11



12.

12.

S 2b+5d=4 =4-8d+5d=4
=-3d=0
=d=0

Sb=2-4(0)=2

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

. o |12
Hence, the required matrix X is [2 0 }

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 (4B)" = A" B" foralln € N

To prove: AB"=B"A

Given A and B are square matrices of same order such that AB = BA.

We have to prove it using mathematical induction.
Steps involved in mathematical induction are-
1. Prove the equation for n=1
2. Assume the equation to be true for n=k, where k e N
3. Finally prove the equation for n=k+1
Let P(n): AB"=B"A
For n=1,
L.H.S: AB"=AB! = AB
R.H.S: B"A=B'A=BA = AB
So, L.H.S=R.H.S
=~ P(n) is true for n=1.
Now assuming P(n) to be true for n=k, where k € N
P(k): ABx=BA . (1)
Now proving for n=k+1, i.e. P(k+1) is also true
L.H.S=AB"
— ABk-H
= (AB%).B
=BA)B from (1)
= BX(A.B)
=BXBA) (wAB=BA)
— Bk+1 A
R.H.S= B"A
— Bk+1 A
~ L.H.S=R.H.S
All conditions are proved. Hence P(k+1) is true.
~By mathematical induction we have proved that AB" = B"A.
Now, to prove: (AB)" = A"B" for alln e N

12



13.

13.

For n=1,
L.H.S= (AB)" = (AB)! = AB
R.H.S= A"B"= A'B! = AB
~ L.H.S=R.H.S
=~ It is true for n=1
Assuming it to be true for n=k then,
(AB)k = AKBX
Now proving for n=k+1,
L.H.S=(AB)"

— ( AB)k+l

= (AB)(AB)'

= (A*BY)AB

= AK(B*.A)B

= AK(A.BYB

= (A*A)(B*B)

= AkFIgk+]
R.H.S = A"B"

= AKFIRk+
~ L.H.S=R.H.S

(AB" = B"A)

All conditions are proved. Hence P(k+1) is true.
-~ By mathematical induction we have proved that (AB)" = A"B" for all neN

Hence proved.

Choose the correct answer in the following questions:

Y -

If A= [a B }is such that 4% = I then

A 1+a2+By=0
C.1-0>-By=0

=[5 4

.'.A2:A-A:{a B}[“ B}
y oy -a

__oc2+[3«/ af—af
__ocy—ocy By+a2}
_a2+By 0

0 By+oc2:|

B. 1-a?+By=0
D. 1+a?2-By=0

13



14.

14.

15.

15.

Now, A2:1:>|:0L2+BY 0 }:F 0}
0 By +a’ 0 1

On comparing the corresponding elements, we have;

a’+py=1

=ao’+py-1=0

=1-a’-By=0

If the matrix A is both symmetric and skew symmetric, then

A. A is a diagonal matrix

B. A is a zero matrix

C. A is a square matrix

D. None of these Answer

The correct option is B.

Explanation. Given A is both symmetric and skew symmetric matrix then, A = A’ and
also A =-A’

> A =-A’
=>2A’=0
=>A’=0

Clearly it is observed that transpose of A is a null matrix or zero matrix then matrix A
must also be a zero matrix.
Hence A is a zero matrix.

If A is square matrix such that 42 = 4, then (I + 4)* —7A4 is equal to

A A B.I-A
C.1 D.3A
(©)

I+AP-7A =DP+A3+3BA+3A1-7A
=1+ A3+3A+3A°-7A

=1+A2-A+3A+3A-7A [AZ2=A]
=1+A-A-A
=I+A2-A
=I+A-A
=1
L (I+AP-TA=1

14



