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CBSE Class-12 Mathematics
NCERT solution
Chapter - 3

Matrices - Miscellaneous Exercise

1 ;
1.LetA= 0 o | show that (4] +bA | =a"l+ na =1y A where I is the identity matrix

of order 2 and 71 = N.

Ans. Using Mathematical Induction, we see the result is true for 71 = 1. for
(al +bA)" =a"1+ na""bA

Given: pl_r_ﬁ.‘ | is true, i.e. (gl +bA ) F 2T+ kT BA

To prove: (gl +5A | g+ (k+1] a*bA

Proof: LHS. = (al+5A)" = (al+bA) (al +bA) = (a'T+ka™bA|(al +bA )

a M+ k" bAl+ g bAl + ka™ B A A

a =1+ ke bAl + a*BAl + l™ B0

aT+(k+1)a*bA =RHS.

Thus, p( ic+1) is true, therefore, p|n| is true.

_1 1 1] _3 -l 3 -1 2 -17]
2.IfA= 1 1 1|, provethatA"= gl gl ol o N
|_1 ]. 1_ i 3 -1 3 -1 3 -1
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Ans.Given:A=1|1 1 1| ... (1)
11 1]
_3 -1 3"‘.—1 3 n-17]
Let p(n): A®= 3 37 3
,3?.—1 3?.—1 3?.—1
3% 3% 3] g
= p(1):A=3" 3 3°|=/11 1|-=a
1373 3 11
p['_l_ﬁ_l istrue for 37 =1.
_3 i-1 3 i-1 3 E-17]
Now p(k): A®= 3" 37 3°7 | .. (if)
| 3:.'—1 3:.'—1 3:.'—1
._3:.'—1 3:.'—1 3:.'—1_.—1
Multiplying eq. (i) by eq. (), A*A =] 3" 37" 37 |1
,31.'—1 31.'—1 31.'—1 |_1
_3k—1+3k—1+3k—1 3k—1+3k—1+3k—1
=> Ak+1 — 3k—1+3k—1+3k—1 3k—1_‘_3k—1_+_3k—1
_3k—1+3k—1_|_3k—1 3]{,’—1_‘_3]{:—1_'_3]{:—1
[3.3-1 3.3k 1 33kl
=> A1 = 331 331 331
3.3k1 33kl 33kl
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3(k+1)—1 3(k+1)—1 3(k+1)—1

—=> Akl — | g(k+1)-1  g(k+1)-1 g(k+1)-1 =p['_ﬁ.‘+1_ﬂl

3(k+1)—1 3(k+1)—1 3(k+1)—1

Therefore, pl' 71| is true for all natural numbers by P.M.I.

3 —4] (1421  —4n| . o
3.If A= B i | then prove that A" = | -2 | where 7 is any positive
— Fl — £

integer.

1+2n  —4n| oo [14+2n —4n]
Ans. Given: A” = | ) |
| # 1-2n | # 1-2n

1+2 -471 [3 -4

1+2(k+1) —4(k+1)
| (k+1) 1—2[k+&]J

To Prove : A =

Proof : Multiply AKX with A, We get

1+2k —4k |[3 -4
=> Ak A =
E 1—2k||1 -1
(3 1+ 6k— 4k —4 — 8k+ 4k
—> Ak A =
3k +1—2k —4k—1+2k
(34 2k —4— 4k
—> Ak A =
| k+1 —2k-—1
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14+2k+2 —4—4k
kE+1 1—2k—2

=> Ak A =

1+2(k+1) —4(k+1)
(k+1) 1-2(k+1)

=> Ak =

Therefore, the result is true for ;3 = r+1.
Hence, by the principal of mathematical induction, the result is true for all positive integers
ML
4. If A and B are symmetric matrices, prove that AB — BA is a skew symmetric matrix.
Ans. A and B are symmetric matrices. = A’=AandB’ =B .......... 1)
Now, (AB - BA) = (AB)’ - (BA) — (AB-BA) =B’A’- A’B’ [Reversal law]
— (AB-BA) =BA-AB [Using eq. (i)]
— (AB-BA)Y =-(AB-BA)
Therefore, (AB — BA) is a skew symmetric.
5. Show that the matrix B’AB is symmetric or skew symmetric according as A is
symmetric or skew symmetric.
Ans. (B’AB)’ = [B’(AB]’ = (ABy (B’Y ["." (CD) =D’C]
— (B’ABY=B’A’B .......... 1)
Case I: A is a symmetric matrix, then = A’=A
. From eq. () (B’AB)’ = B’AB
.. B’AB is a symmetric matrix.
Case II: A is a skew symmetric matrix. = A’ =-
Putting A’=-Ain eq. (1), (B’AB)’ = B’(- A)B=-B’AB

Material downloaded from myCBSEguide.com. 4/13


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

. B’AB is a skew symmetric matrix.

6. Find the values of *.1. < if the matrix A= | x 1 —z | satisfies the equation A’A =

o]
(P

et
Iy

Ans. Given:A= | x v -z
x -y oz
F0 r x|
= A= 2.,. vo—1
lz -z z|
As,A"A=1
0 = = 0 2y =z 1 0 0
=> 12y y -y||z y —2z|[=]|0 10
z —z =z T —Y =z 0 0 1
[0+x" +x° 0+xy—xy O—xz+xz | 10 0]
— _L']+1:L'—1:L' —1}':+_}':+_}': 2yvz—vz—pz |=|0 1 O
|0—zx+2zx 2yz—yz—1= 2 4zt 4+ | 0

Equating corresponding entries, we have

. S |
2_‘.{‘:1 — _'I;":: = xX=

1
7
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II
I+

And 617 =1 = 1 =

19
l:::l"-.ll-—-

1 2 0[]0
7. For what value of X [1 2 1] 2 0 1)2(=0°2?
1 0 2] x|
1 2 0][0]
Ans. Given: [1 2 1] 2 0 1(2|=0
1 0 2] x|
0

=>[1+4+1 2+0+0 0+2+2]|2|=0

=>[6 2 4]

= [ﬂ+4+4x = r:z:[c:]ml

Equating corresponding entries, we have

D+4+4x=10
= dxr=-
= x=-1
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3 1
8.IfA=[ 1 F}:|=showthatA2—5A+7I=0.

Ans. Given: A = {

) 3110 3

A -5A+T7]=
-1 214

[e-1 3+2] [15 35
3-2 -1+4] |51
C 8—15 5—-5 ] [7 0
= +
—5+5 3-10] |0 7
Jo o
00
=>(0=R.H.S. Proved.

9.Find % if[x -3 -]

3 1
-1 2

b = =

1

Ans. Given: I:_T -3 —1] 0

= [x-0-2 0-10-0 2x-5-3]/4

4

| B R

L

L

[ S

Lid =

I
=

(-
| - "—"I
_I_

—
1
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.'-""
= [x—2 =10 2x-8] 4|=0
1

= [(x—2)x—10{4)+(2x-8)1]=0
= (! = 2x—40+2x-8 =0
— I_I‘ _4S_|L=1 = I:[:I]le

Equating corresponding entries, we have

v —48=0
= x' =48
= x=+4.3

10. A manufacturer produces three products, *:}.Z which he sells in two markets.
Annual sales are indicated below:

Market
Products
I 10000 2,000 18,000
II 6000 20,000 8,000

(a) If unit sales prices of *. 1 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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x v z
2,000 18,000

Ans. According to question, the matrix A = 110,000
| 6,000 20,000 8,000 ]

(a) Let B be the column matrix representing sale price of each unit of products *. V. Z.

25
ThenB= 135
|_1 S|
Now Revenue = Sale price * Number of items sold
(28] _ - -
25,000 +3,000+18.000 | | 46.000
153=DGDJ

L

110,000 2,000 1s=mmm"; |
| 15,000+ 30,000 +8,000 |

| 6,000 20,000 SJ]DD_”

Therefore, the revenue collected by sale of all items in Market I = Rsb 46,000 and the revenue

collected by sale of all items in Market II = Rs 53,000.

(b) Let C be the column matrix representing cost price of each unit of products . }: Z.

~

Then C =

Ly

1
0.

3l
_[2
2,000 18,000 '1

110,000
. Total cost = AC =
| 6,000 20,000 SﬁDD_i 05

[20.000+2,000+9.000 | [31,000
L1z=mmm4-zm=0mm4-4=mmmj 135=UDDJ

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

Profit matrix = Revenue matrix — Cost matrix
9/13
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_ 46000 | _31=DDU___15=DUD_
'_:'~1|:m_| '_35=DDD_|_'_17=DD[]_|

Therefore, the gross profit in both the markets =Rs 15000 + Rs 17000 = Rs 32,000.

_ - r - g - 9_
11. Find the matrix X so that X | )

1 2 3 -7 -8 -¢9
Ans. Given: X ) | = | .......... 1)
456/ |2 4 6]
‘a b e B1[1 2 3] =7 -8
Putting X = | ineq. (), | i} =
e d] c dil4 56| | 2 4
fa+4h 2a+3h 3a+6h| [-7 -8 -9
lc+4d  2c+5d 3.:+5._—:_='_|_' 24 6'

Equating corresponding entries, we have

Solving eq. (ii) and (iii), we have g4 =1 and 5 =-2

Solving eq. (v) and (vi), we have =2 and 4 =1}

a
Putting these values in X = | , X=

M
le d 2 m'
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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.
Ans. Given: AB = BA .....(D)

Let p['_nfl T AR =B"A e (ii)

For #=1 p(1): becomes AB = BA

o pl1) istruefor n=1.

Forn=k. pik): AB*=B"A

Multiplying both sidesby B, AB*B =B AR = ABR"!'=B'ABR
= AR™I —p*1aA [Fromeq. (@]

~ plk+1) is also true.

Therefore, pl' 7| istrue forall # £ N by P.M.I.

L

13.IfA = | | is such that A = I, then:

_'-; _G'_
A 1+ +Fr=0
@) 1—x” + fr=0
© 1-a" —Br=0

M 1+a’ - FBr=0

o
Ans. Given: A = | '8 | and A% =1
o=
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a Ble AT M1 0
— =
7 —ally ~alTlo 1
e+ py ef-aB| 1 0]
= | L= |
ay—ya  fFr+o’| [0 1]
[+ 87 o | M1 o]
- | 7P =
0 Br+o | [0 1]

Equating corresponding entries, we have
al+fr=1
= 1-a' —Br=0

Therefore, option (C) is correct.

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

Ans. Since, A is symmetric, therefore, A’=A ........ @)

And A is skew-symmetric, therefore, A’ = -

— A=-A [From eq. (1]

— A+A=0= 2A=0 = A=0

Therefore, A is zero matrix.

Therefore, option (B) is correct.
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15. If A is a square matrix such that A%=A,then (I +A)3-7Ais equal to:

A) A
(B)I-A

©1

(D) 3A

Ans. Given: A2=A ... 1)

Multiplying both sides by A, A3 = A% = A [From eq. ()] ......(i1)
Also given (I + A)3—7A =13+ A3 + 31%A + 31A% - 7A

Putting A% = A [from eq. (i)] and A3 = A [from eq. (ii)],
=I1+A+3IA+3IA-7A=1+A+3A+3A-7A [ IA=A]
=1+7A-TA=1

Therefore, option (C) is correct.
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