Class XII Chapter 3 - Matrices Maths

A=
Let

order 2and ne N

o

(al +b4)" =a"l +na""'bA

0 , show that , where I is the identity matrix of

Answer

A=

I 0 1
It is given that

0 0

To show: P{n} : (ctf - h.«!}" =a'l+na"'bd, ne N

We shall prove the result by using the principle of mathematical induction.

Forn = 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 +b4) =a"I+ka""'ba
Now, we prove that the result is true forn = kK + 1.
Consider
(al +b4) " =(al f}fi}* (al +b4)
(a"f+.n‘cu‘ hA][u!+bA}
a1+ ka"bAI +a"bId + ka"'b* A
=a"'T+(k+1)a*bA+ka* b A* (1)

Lo 1[0 11 o 0
MNow, 4° = = ={)
0 {J[n 0] L:r D}

From (1), we have:
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{m" +4’H)H =a*' +{_.fi + |]u"hzﬁ'+(}
a1 +(k+1)a'bA
Therefore, the result is true forn = k + 1.

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

{m’ +h_f1‘]" = "I +na""'hA where 4 = {E :{‘ nelN
I 1 1 3" 3
A= ] ] A"=[3"" 3" 3| neN
If ! ! ! , prove that 3" 3 3
Answer
I 1 1
A=|1 1 1
It is given that : 1
33 3
To show: P(n):4"=[3"" 37" 3|, neN
33t 3!

We shall prove the result by using the principle of mathematical induction.
Forn = 1, we have:
;I | -il | -il | 3I] jllll ;II I I I
p(1): 3" 3 3=3t 30 30 =] | =4
3I—I 3I—I 3I—I 3I- 3“ 3|- l ] 1
Therefore, the result is true for n = 1.

Let the result be true for n = k.

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

Now, A" = 4- 4"

—1 1 1 3# | 3.1 | 3.1 |
-1 ] ] 3¢ 1 31 | 31 |
1 1 1 3‘ | 3#. 1 31. 1

_3r3.‘—| 3_3A—I 3_3A—I
— 3.-3"‘-' 3_3#.-I 3_3k-l
3r3.ﬂ.—| 3.3rl.—| 3.3k—|
_3{.':44]—1 3[“”4 B[é—lb—l
T gl gl

3H+H—] 3[uu-l 3u-u-

Therefore, the result is true forn = k + 1.

Thus by the principle of mathematical induction, we have:

n-| =mu-1 =mu-1
3 3 3
AIJ — 3r.l I 3" 1 3" 1 n EN
L n=1 n-1
3 3 3

3 —4 1+2n —dn
4=/ 1 A'=
If N

" 1-2n

J, then prove wwhere n is any positive integer

Answer

3 —4
4= 1
It is given that -

142n —dn
Toprove: P(n):4"= .neN

n 1-2n

We shall prove the result by using the principle of mathematical induction.

Forn = 1, we have:
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e

Therefore, the result is true forn = 1.
Let the result be true for n = k.
That is,

. 1+2k -4k
P{ﬁf]: A" = .neN
k 1-2&
Now, we prove that the result is true forn = k + 1.

Consider

A =4 4

C[1+2k -4k |3 =
R 1-2k || 1 -1

(3(142k)—dk  —4(1+2k)+ 3k
| 3k+1-2 —4&—1{1—2&]}
3+6k -4k —4—sk+4kJ
|3k +1-2k —dk -1+ 2k
(3+2k —4-4k
1+k —1—2#}
1+2(k+1) 4(k+1) |
1+k 1-2(k+1) |

Therefore, the result is true forn = k + 1.

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

142n  —dn |
,neN

1 1—2n_

If A and B are symmetric matrices, prove that AB — BA is a skew symmetric matrix.

Answer

It is given that A and B are symmetric matrices. Therefore, we have:
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A=Aand B'=8B (1)

Now, (AB— BA) =(AB) —(BA) [[.»i—f;’]' .fr—,ﬂ
=BA'-A'B [[A B) = H".«J"}
= BA- AB [ Using (1)]
= —(AB- BA)

" (AB—-BA) =—(AB- BA)

Thus, (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.

Answer

We suppose that A is a symmetric matrix, then 4= 4 . (1)

Consider
' O ) 1
[H,IIB} 'lB [AB};

=(4B) (B _{AH}’ = H’A’}

= B'4'(B) _(E']’ - 3}
= B'(A'B) _
= B'(4B) Using (1)]

-.(B'AB) = B'AB

Thus, if A is a symmetric matrix, then B'AB s a symmetric matrix.

Now, we suppose that A is a skew-symmetric matrix.

Then, A'=-A4
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Consider

(B'AB) =[B'(4B)] =(4B) (B
—(BA)B=B'(-A4)B
=—RB'AB

:.(B'AB) =-B'AB

Thus, if A is a skew-symmetric matrix, then B'4B is a skew-symmetric matrix.

Hence, if A is a symmetric or skew-symmetric matrix, then B'AB s a symmetric or skew-

symmetric matrix accordingly.

Solve system of linear equations, using matrix method.

2x—y=-2
Ix+4y=3
Answer

The given system of equations can be written in the form of AX = B, where
2 -1
3 4
Mow,

A=8+3=11=0

X
s X =
¥

=2

A= and B =

-
3

Thus, A is non-singular. Therefore, its inverse exists.
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MNow,

] 2
x, [l 2 1]| 2
For what values of ]
Answer
We have:
2 oo
[1 2 1]| 2 0 1]|2|=0
0 21| =
]
=[1+4+1 2+ 040 0+2+2]2 =0
X
]
=[6 2 4|2 |=0
X
=[6(0)+2(2)+4(x)]=0
=[4+4x]=[0]
4 + 4x =
>x=-1

Thus, the required value of x is —1.

=

[

L
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Question 8:

3 1
If -1 , show that 4~ =54+ 7/ =0

Answer

. 3 1
It is given that 4 = . .

. 3 ] 3 1
A=A 4=
-1 2}[—1 2]

3(3)+1(-1) 3(1)+1(2)
_—|{3)+2[—l} —1(1)+2(2)

SLHS = A —54+71

[o 0
o 0

~(J)=RHS.
AT =SA+ T =0

Question 9:

[9-1 3+2] [ 8 5
=32 —1+44| |5 3
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1 0 21 x
[x -5 -] 2 1|[4=0
Find x, if 2 0 3
Answer
We have:
I 0 20 x
[J. -5 —l] 2 | ={)
2 0 3
X
:,,[x+{] 0=10+0 E'r—i—"i] 4|1=0

:>[x—2 =10 E,T—E] 4|=0
|

:a[l —40+2x— s]_u
=[x*-2x- 4D+”r—8:|—[ﬂ']

=[x’ -48]=[0]

Lx —48=0
= x* =48
:>.r=i4v'§

A manufacturer produces three products x, y, z which he sells in two markets.

Annual sales are indicated below:

Market Products

I 10000 | 2000 {18000

II 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.
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(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.
Answer
(a) The unit sale prices of x, y, and z are respectively given as Rs 2.50, Rs 1.50, and Rs
1.00.
Consequently, the total revenue in market I can be represented in the form of a matrix
as:
2.50
[1{1{1{}{} 2000 I?;'[][][]] 1.50
1.00
= 10000 = 2.50 + 2000 1.50+ 18000 = 1.00
= 25000+ 3000+ 18000

= 46000

The total revenue in market II can be represented in the form of a matrix as:
2.50

[6000 20000 8000]|1.50
1.00

= 6000 2.50+ 20000 1.50+ 8000 = 1.00
= 15000+ 30000 + 000
= 53000
Therefore, the total revenue in market I isRs 46000 and the same in market II isRs
53000.
(b) The unit cost prices of x, y, and z are respectively given as Rs 2.00, Rs 1.00, and 50
paise.
Consequently, the total cost prices of all the products in market I can be represented in
the form of a matrix as:
2.00
[10000 2000 18000]| 1.00
0.50 |
= 100003 2.00+ 20003 1.00 + 1000 = 0.50
= 20000 + 2000 + 9000
= 31000
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Since the total revenue in market I isRs 46000, the gross profit in this marketis (Rs
46000 — Rs 31000) Rs 15000.
The total cost prices of all the products in market II can be represented in the form of a
matrix as:
2.00
[(:U'U'U' 20000 BUUL]] 1.00
(.50
= 6000 = 2.00 + 20000 1.00 + 8000 = 0.50
=12000 + 20000 + 4000
= Rs 36000
Since the total revenue in market II isRs 53000, the gross profit in this market is (Rs
53000 — Rs 36000) Rs 17000.

1 2 3| | -7 -8 9
X =

Find the matrix X so that 4 3 6 & 4 6
Answer
It is given that:

1 2 3| | -7 -8 9
X =
4 3 6 2 4 3]

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.
o .

b d

X =
Now, let

Therefore, we have:
el o1 2 3 3 =7 -3 -9
b d |4 5 6| | 2 4 6

_ a+4e 2ot + 5o S+ 6o _ =7 -3 -9
B4dd 2h 4+ 5 W+béd | | 2 4 f

Equating the corresponding elements of the two matrices, we have:
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a+dc=-7. 2a+5c=-8. 3Ja+6c=-9
b+4dd =2, 2b+3d =4, 3b+bd =0

Now,a+de=-T=a=-T—-4¢
L2a+de=-8=-14-8c+35c=-8§
=-dc=6
=c=-2
.‘..:::—T—4{—2}:—?+ﬁ:|
Now, h+dd =2=h=2-44
S2h+dd=d=4-8d+3d=4
= =3d =0

=d=1

h=2-4(0
1

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

R -2
: |2 0/
Hence, the required matrix X is |

If A and B are square matrices of the same order such that AB = BA, then prove by

induction that 48" = B"4 | Further, prove that

Answer

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

To prove: P(n):AB"=B"A, neN

Forn = 1, we have:

P(1): AB = BA [Given|
— AB'=B'A

{ABJ =A'B forallne N
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Therefore, the result is true for n = 1.

Let the result be true for n = k.

P(k):AB' =B'A (1)
Now, we prove that the result is true forn = k + 1.
AB""' = 4AB" - B
=(B'4)B [By (1)]
=B"(AB) [A.“.s;ﬂciatix-'e Iaw]
= B (BA4) | AB = BA (Given) |
= { B*’B}A [ Associative law |
=B"'4

Therefore, the result is true forn = kK + 1.

Thus, by the principle of mathematical induction, we have AB"=B"A, neN.

(AB) = A4"B’

Now, we prove that forallneN

Forn = 1, we have:

(AB) = A'B' = 4B

Therefore, the result is true forn = 1.

Let the result be true for n = k.

(4B) = 4'B* -(2)

Now, we prove that the result is true forn = k + 1.
(4B)""' =(4B)" -(4B)

=(4°B*)-(4B) By (2)]

= A {B*A] B [ Associative law]
=A'(4B")B | AB" =B"A forallneN |
:(;1*;1}-( *B) [ Associative law]

— Aﬁ: : '.Bﬂ: +1

Therefore, the result is true forn = kK + 1.

Page 80 of 83



Class XII Chapter 3 - Matrices Maths

(AB) = A"B"

Thus, by the principle of mathematical induction, we have , for all natural

numbers.

Choose the correct answer in the following questions:

a« P

¥ =X

If is such that 4~ =1 then

A 1+a’+py=0
g, 1—a +fr=0
c. |- =pr=0
D. l+a’ - fy=0

Answer

Answer: C

of 4

Lay —ay fr+a’
__{zl + By 0
0 By +a’

. o 0 1 0
Now, A" =1= toy 2 |
0 Br+a 0 1

On comparing the corresponding elements, we have:
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o+ Py =1
=+ fr—1=0

= 1-a’-fr=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

Answer: B

If A is both symmetric and skew-symmetric matrix, then we should have
A=Adand A'=-4

= A=-A
= A+4=0
=24=0
= A=0

Therefore, A is a zero matrix.

A P w3
If A is square matrix such that A" = 4, then ([+A4) =74 is equal to
A.AB.I-AC.ID.3A
Answer

Answer: C
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5

TA=1" + A +31°4 + 34°1 - 74
=]+ A +34+34" - T4
=1+ A A+34+34-174 (47 =4]
=f+A-A-4
=J+ A4 -4
=f+4-4
=]

(I + A4)

1+ AY —T74=1
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