Matrices Exercise 1:

Single Option Correct Type Questions

= This section contains 30 multiple choice questions.
Each question has four choices (a), (b), (c) and (d) out of
which ONLY ONE is correct

1. If A’ =Osuch that A" ZIfor1<n<4,then(I — A)™"is

equal to
(a) A" (b) A°
oI +A (d) None of these
b cl]
2. LetA= ay q and suppose that det (A) =2, then
E ZB
[@x 2a -pO
- _ 0
det (B) equals, where B = %}y 2b qaq
Hz 2c -r{
(a) —2 (b) =8 (c) 16 (d) 8

3. If both A - é JTand A + % I are orthogonal matrices, then

(a) A is orthogonal
(b) A is skew-symmetric matrix of even order

3
A’ =27
(c) .

(d) None of the above

% —16xD

O
4, Leta = lim E&—

x-1[n x xlnx X~0|]4x+x
e

¢ = lim Hn (1 + sin x)Dand

x -0 X

+1)°3 b

d= lim (x+1) , then D's

x - -13[sin (x +1) —(x +1)] E dHl
(a) idempotent (b) involutory
(c) non-singular (d) nilpotent

4
5 Let A= % ZE If Bis the angle between the two

non-zero column vectors X such that AX = AX for some
scalar A, then tan 0 is equal to

(a) 3 (b) 5
(0)7 (d)9
6. If a square matrix A is involutory, then A*" ™! is equal to
@1 (b) A
(c) A* (d)@n+1) A

e n
7.IfA= HcosOsin eDthen lim 4 is (where 6 JR)
H— sin® cos GB n-o p

(a) a zero matrix (b) an identity matrix
oo 10 0

“B1 o O f

10.

11.

12.

13.

14.

15.

[+1 2 500
. The rank of the matrix E 2 -4 a- 4%15
H1 -2 a+1f
(where a = —6)
(@)1 (b) 2 (0)3 (d)

1 -10

[0
. Ais an involutory matrix given by A = % -3 4%the
B

-3 4
inverse of g will be

(a) 24 (b) A— (c>§ (d) A?

Let A be a nth order square matrix and B be its adjoint,
then | AB + kI, |,is (where k is a scalar quantity)
@(A[+k)"? b)(| A+ k)

@©(A[+k)" @(Al+k)""!

If A and B are two square matrices such that
B=-AT'BA, then (A+ B)2 is equal to

(a) O (b) A* + B?

(c) A* + 2AB + B? (dA+B

If matrix A = [a;; ]; « 5, matrix B =[b; ] « 5, where

a; +aj =0and bij - bﬁ =0, then A* [B® is

(a) skew-symmetric matrix (b) singular

(c) symmetric (d) zero matrix

Let A be an X n matrix such that A" = 0A, where d is a

real number different from 1 and —1. The matrix A + I, is

(a) singular (b) invertible

(c) scalar matrix (d) None of these
El—l +if3 -1 -iV3 B

fA=0 2 2l Qi=+-1and f(x)=x* +2
Ol+if3  1-if3 0 169
B 2 2i B

then f(A)equals to

[1 o0 %-i\/gmg o0
@ 1f ®) = HR 15

()B‘%ISE) OE (d)z+zf)§) H

The number of solutions of the matrix equation X * = I

other than I'is

(a)0 (b) 1
(c)2 (d) more than 2



16.

17.

18.

19.

20.

21.

22,

23.

If A and B are square matrices such that A***® =0and
AB = A + B, then det (B) equals to
(a) -1 (b)o
()1 (d) None of these
m . T
cos — sin—q 10
IfP=p 16_[ 65A = BandQZPAPT,then
[+sin — cos —T% 1
O 6
PTQ*Pis equal to
()Ei I/zD b)lj 20070
B 20078 o1 H
Q/3/2 20070 Qf3/2 -1/20
(g d) 0
0o o 1 01 2007

There are two possible values of A in the solution of the
_ . RA+1 -50 OA-5 BO_0O4 DO
matrix equation H

where A, B, C, D, E, F are real numbers. The absolute
value of the difference of these two solutions, is

8 11 1 19
() g (b) ? (c) g (d) ?
Ocos?0®  cosBsin O —sin 9]
If £(B) = Epos @sin®  sin® 0 cos 9|z|then f %@Is
U sin® —cos O

0
(a) symmetric
(c) singular

(b) skew-symmetnc
(d) non-singular

In a square matrix A of order 3 the elements g;;’s are the

sum of the roots of the equation x* = (a +b) x +ab =0;

a; ;+1 s are the product of the roots, a; ; _;’s are all unity

and the rest of the elements are all zero.

The value of the det (A) is equal to
(@) 0 (b)(a + b)*
(¢)a’ -b° (@) (@® +b%) (a + b)
If A and B are two non-singular matrices of the same
order such that B" = [ for some positive integer r > 1.
Then A™'B" 'A - A7'B" Ais equal to
(@)1 (b) 21 (c)0 (d) -1
0 1 0
pa=20®  SOL_ D1 00 JBAT then
Hine -cosel” H1 13
ATcma,nOI”* equals to
Un 10 —nQJ 10
(a) (b) (c)
H1 of H) 15 Ei
If A is a square matrix of order 3 such that| A |
|(adj A7) 7" |is
(a)1 (b) 2

5 g

=2, then

(c) 4 (d) 8

AB Ba-2 (HHe

24,

25.

26.

27.

28.

29.

30.

If A and B are different matrices satisfying A® = B® and
A’B=B*A, then

(a) det (A® + B*) must be zero

(b) det (A — B) must be zero

(c) det (A* + B?)as well as det (A — B) must be zero

(d) atleast one of det (A% + B*) or det (A — B) must be zero

If A is a skew-symmetric matrix of order 2 and B, C are
o 4009 -40

matrices E espectively, then
oBH: H
A*(BC)+ A°(B*C*)+A"(B*C?) +
+ AT (B"C) s
(b) a skew-symmetric matrix
(d) None of these

(a) a symmetric matrix
(c) an identity matrix

h b cd Oq -b yO
fA=Z y z9B=2p a -xiandif Ais
B q rH Hr -—c zH

invertible, then which of the following is not true?
(@] A|=| B|

(b)| A|=~]|B|

(0)] adj A| =| adj B|

(d) A is invertible < B is invertible

Let three matrices A = S 1@ B= E 4ﬁand

-4
= Dthen tr (A) +tr @Ai§+ tr BC)
Hz ts

O 30
+tr (BC) U+ ...+ o equals to
0o 8 0O
(a) 4 (b) 9 (©) 12 )6
If A is non-singular and (A —2I')(A —4I) =0, then
1 A+ 4 A7!is equal to
6 3
(@) O (b) I
(c) 21 ()61
0 1 20 a/z2 -1/2 1/20
— O -1 0 O
IfA= B 2 3DandA =04 3 b.then
B a 1 B/2 -3/2 1/28
1
(@a=1b=-1 (b)a—zbz—g
©a=-1b=1 (d)a:%,bzf
& 3 20
Given the matrix A = Sl y 4% If xyz =60 and
B 2
8x + 4y +3z =20, then A (adj A)is equal to
(2) 641 (b) 881 () 681 (d) 341



= This section contains 15 multiple choice questions.
Each question has four choices (a), (b), (c) and (d) out of

Matrices Exercise 2

More than One Correct Option Type Questions

which MORE THAN ONE may be correct.

31.

32,

33.

34.

35.

36.

37.

38.

a1 10
IfA= % 1 lg, then
3108
(a) A* =94 (b) A® =274
(c)A+ A =A% (d) A™" does not exist

A square matrix A with elements from the set of real
numbers is said to be orthogonal if A'= A™". If Ais an

orthogonal matrix, then

(a) A' is orthogonal (b) A7" is orthogonal

(c)adjA=A" d]A™7 =1
o 2 20
Let A = % 1 thhen
7 2 1§
() A’ —4A =51, =0  (b)A™ :%(A —41,)

(c) A% is not invertible (d) A? is invertible

Dis a3 x 3 diagonal matrix. Which of the following
statements are not true?
(@ D' =D
(b) AD = DA for every matrix A of order3 x3
(c) D7V if exists is a scalar matrix
(d) None of the above
[+1 2 50

The rank of the matrix E 2 -4 a- 4% is
H1 -2 a+1§
(a) 2, ifa = -6 (b)2,ifa=1
(¢)1,ifa=2 (d)1,ifa=-6
B3 -3 40
IfA= % -3 4%then
B -1 18

(a)adj(adjA) = A
()| adj(A)| =1
If Bis an idempotent matrix and A = I — B, then
@A’ =A (b) A2 =1

() AB=0 (d)BA=0

(b)| adj(adj(A)[ =1
(d) None of these

If A is a non-singular matrix, then

(a) A™" is symmetric if A is symmetric

(b) A7! is skew-symmetric if A is symmetric
©] A= 4]

@A™ =1Al"

39. Let A and B are two matrices such that AB = BA, then
for every n UN
(a) A"B = BA"
(b) (AB)" = A"B"
(c) (A + B)" ="C,A" +"C,A""'B +... +"C,B"
(d) A™ — B™ =(A" - B")(A" +B")
40. If A and B are 3 X 3 matrices and | A | # 0, which of the
following are true?
(@ AB[=00 |B[=0
(b)]AB|=00 B=0
@A™ =A™
(d]A+A[=2]A]
41. If A is a matrix of order m X m such that
A% + A +2[ =0, then
(a) A is non-singular

(©fA]#0

(b) A is symmetric
@A™ =2 +D)

42. 1f A —3A +2] =0, then A is equal to
(@I (b) 21
—20] 03 10d

9F o V82 o

43. If A and B are two matrices such that their product AB is

a null matrix, then
(a) det A # 0 0 B must be a null matrix

b) det B # 0 A must be a null matrix

(
(c) atleast one of the two matrices must be singular
(

d) if neither det A nor det B is zero, then the given statement

is not possible

44. 1f D, and D, are two 3 x 3 diagonal matrices where none

of the diagonal elements is zero, then
(a) D,D, is a diagonal matrix

(b) DD, = D,D,

(c) D} + D? is a diagonal matrix

(d) None of the above

2 O
45. Let,C, ="C, for0<k<nand A, :%k_l Oz[lfor
go C
k=1and "
0
A +A, +A, +. +A, =7 Sthen
00 k.0
(@) k =k, (b) K +k, =2
(© Kk =%*C, -1 (d)k, =*C,,,



Matrices Exercise 3 :
Passage Based Questions

= This section contains 6 passages. Based upon each of
the passage 3 multiple choice questions have to be
answered. Each of these questions has four choices (a),
(b), (c) and (d) out of which ONLY ONE is correct.

Passage I (Q. Nos. 46 to 48)

Suppose A and B be two non-singular matrices such that
AB=BA", B" =Iand A? =1, where I is an identity matrix.

46. If m=2and n =5, then p equals to
(a) 30 (b) 31
(©) 33 (d) 81

47. The relation between m, n andp, is
() p = mn’* (b)p=m"-1
©p=n"- dp=m"""

48. Which of the following ordered triplet (m, n, p) is false?

(a) (3, 4, 80) (b) (6, 3, 215)
(©) (8, 3, 510) () (2, 8, 255)

Passage II (Q. Nos. 49 to 51)
D

a 1s an orthogonal matrix and abc = A (< 0).

Let A = %

g a b@
49. The value of a?b? + b%c? +c2a?,is
(2) 2\ (b) -2\
() A° (d) =A
50. The value of a® +b°® +¢3, is
(@) A (b) 2A
(c)3A (d) None of these

§1. The equation whose roots are a, b, c, is
(@x*-2x*+A=0 b)) =Ax+ Ax+A=0
(©x*-2x*+2Ax+A=0 (d)x*£x*-A=0

Passage III (Q. Nos. 52 to 53)

Let A ={a;]; x5 If tr is arithmetic mean of elements of rth row
anda; +ay +a,; =0holds forall1<1, j k<3

52, Z Z a; is not equal to

1<T j<3
()t +t, +1, (b) zero
(c) (det(A))* (d) tit,ts

53. Matrix A is
(a) non-singular
(b) symmetric
(c) skew-symmetric
(d) neither symmetric nor skew-symmetric

Passage IV (Q. Nos. 54 to 56)

a o od
Let A = % 1 Ogbe a square matrix and C;, C,, C, be three
B 2 15
ao 2O 20
. o _ 0 _ 30 — 40
column matrices satisfying AC; = %D AC, = %Dand AC, = %D
{E i BE
of matrix B. If the matrix C :i(A (B).
54. The value of det(B™"), is
1 1
2 b) — 3 d) -
(a) (b) 5 (c) (d) 3
55. The ratio of the trace of the matrix B to the matrix C, is
9 2 3
-2 b) =2 _ -2
(a) 5 (b) (c) 3 (d) 5
56. The value of sin '(det A) + tan " (9det C), is
i 1 3T
— b) — — d)m
(a) . (b) 5 (c) . (d)

Passage V (Q. Nos. 57 to 59)

If A is symmetric and B skew-symmetric matrix and A + Bis
non-singular and C =(A + B) (A - B).

57. CT(A + B)C equals to

(a)A+B (b)A-B
() A (d) B
58. CT(A - B)C equals to
@A+B ()A-B (A (d) B
59. CT AC equals to
(a)A+B (b)A-B
(© A (d) B

Passage VI (Q. Nos. 60 to 61)

Let A be a square matrix of order 3 satisfies the matrix equation
A® —6A* +7A =81 =Oand B= A —2I. Also,det A =8,

60. The value of det(adj(I — 2A™"))is equal to

25 125
» p) 122

(a) " (b) ”

64 16

q) 2°

© % 125 ( )25

'a g
61. If adj %@ EIB, where p, g 0N, the least value of

(p +q)is equal to

(a) 7 (b) 9 () 29 (d) 41



Matrices Exercise 4 :
Single Integer Answer Type Questions

= This section contains 10 questions. The answer to each question is a single digit integer, ranging
from 0 to 9 (both inclusive).

62. Let A, B,C, D be (not necessarily) real matrices such

that AT = BCD;B” = CDA; C" = DABand D" = ABC 00 R E@ 0 1His
for the matrix S = ABCD, the least value of k such that U

and x O N, the minimum value of ¥ (cos™ 6 +sin™ ),

sk =Sis 67. If A is an idempotent matrix and I is an identity matrix
o1 tan x[J of the same order, then the value of n, such that
63. If A = EIand a function f(x)is defined as (A+D)" =1 +127 Ais
H- tan x Ba b cO

f(x)=det(AT
the value of 2" is

OM AA, A,

64. If the matrix A=A, ,A, A 22 A A 5 [fis idempotent,

ATDandif f(f(F(f.- f))is(nz 2N, 68. Suppose a, b,c JRand abc =1,if A = %ﬂ 3¢ agis such

B a 3b

that ATA =4"° Tand| A|>0, the value of a®+ b +¢*

1
B A, AGH 69. 1A= Dand(A8+A6+A4 +A° +I)V:EDD
the value of A% + A2 +1)\2 i . 3 o 31
¢ vaiue ot Ay 2 318 where V is a vertical vector and I is the 2 x 2 identity
65. Let A be a3 x 3matrix given by A =[a; ] If for every matrix and if A is sum of all elements of vertical vector

column vector X, XTAX =0and a,; = —1008 the sum
of the digits of a,, is

V, the value of 11A is
70. Let the matrix A and Bbe defined as A = H Band

200

66. Let X be the solution set of the equation A* = I, where B= 5 then the absolute value of det (247 B™')is
- i H
A= % -3 and I is the corresponding unit matrix 71. Let A = and (A+1)" =70A = [6-1 b-10 the
R 3 4 4ot i
value ofa+b +c +dis

Matrices Exercise 5:
Matching Type Questions

= This section contains 4 questions. Question 72 has four statements (A, B, C and D) given in Column I and four
statements (p, q, r and s) in Column II and questions 73 to 75 have four statements (A, B, C and D) given in
Column I and five statements (p, q, r, s and t) in Column II. Any given statement in Column I can have correct
matching with one or more statement(s) given in Column II.

72. Suppose a, b, c are three distinct real numbers and f(x) is a real quadratic polynomial such that
%az 4a 18[_}0( 1)D @a +3aD
E;bz 4b 1DDf(1 D Bbz +3bEL
He? 4 1HHF@ B gc +3C@

Column I Column II
(A) | x-coordinate(s) of the point of intersection of y = f(x) with the X-axis is (p) -2
(B) Area (in sq units) bounded by y = % f(x)and the X-axis is @ 1
(C) | Maximum value of f(x)is (r) 2
(D) | Length (in unit) of the intercept made by y = f(x) on the X-axis is (s) 4




73.

74,

If A is non-singular matrix of order n x n,
Column I Column II
(A) |adj (47" is (®) | A(det A"
(B) | det (adj (47") is (@ | (det A)"" (adj 4)
(C) | adj (adj 4) is (r) | adj (adj 4)
(det A)"!
(D) | adj (4 det (4)) is (5) | (det A)'™"
® |_4
(det 4)
Column I Column II
(A) | If 4 is a diagonal matrix of order 3 X 3 is (p) 3
commutative with every square matrix of
order 3 x 3 under multiplication and tr
(A4) =12, then | A|is divisible by
(@
(B) | Let a,b,c OR" and the system of equations | (r) 6

(l-ax+y+z=0,x+(1-b)y+z =0,
x+y+(1-¢)z =0

has infinitely many solutions. If A be the
minimum value of a b ¢, then A is divisible by

(C) | Let 4 = [ai,- ]sx3 be a matrix whose (s) 8
elements are distinct integers from 1, 2, 3,
..., 9. The matrix is formed so that the sum
of the numbers is every row, column and

each diagonal is a multiple of 9. If number
of all such possible matrices is A, then A is

divisible by

Matrices Exercise 6 :
Statement | and Il Type Questions

= Directions (Q. Nos. 76 to 85) are Assertion-Reason
type questions. Each of these questions contains two
statements:
Statement-1 (Assertion) and Statement-2 (Reason)
Each of these questions also has four alternative
choices, only one of which is the correct answer. You
have to select the correct choice as given below.

(a)
(b)

(©
(d)
76.

Statement-1 is true, Statement-2 is true; Statement-2
is a correct explanation for Statement-1

Statement-1 is true, Statement-2 is true; Statement-2
is not a correct explanation for Statement-1

Statementl is true, Statement-2 is false
Statement-1 is false, Statement-2 is true

Statement-1 If matrix A =[a; ]; x5, B=[b; ]; x5, where

a; ta; =0andb; —b;; =0, then A*B’ is non-singular
matrix.

Statement-2 If A is non-singular matrix, then | A | # 0.

75.

77.

78.

79.

80.

Column I Column IT

(D) | If the equations x + y =1, (t) 9
(c+2x +(c+4)y=6,

(c+ 2)2x +(c+ 4)2y =36 are consistent
and ¢, ¢ (¢; > ¢) are two values of ¢, then

¢ ¢ is divisible by

Column I Column II

(A) (p) invertible

If C is skew-symmetric matrix
of order n and X is n X 1 column
matrix, then X CX is

(B) (@

If A is skew - symmetric, then singular
1 — A is, where [ is an identity
matrix of order A4.
O 1 10
IfS = a 0 1E‘and
g 1 08
h+c c¢c—a b-al
A= S:— b cta a —bg
Bp-c a-c a+bg
(a, b, c % 0), then SAS ' is
If 4, B, C are the angles of a
triangle, then the matrix
Bin24 sinC  sinB[J
A= EsinC sin2B  sin 4 gis
OsinB sind sin2CH

(r) | symmetric

©

(D)

non-singular

(t) | non-invertible

Statement-1 If A and B are two square matrices of order
n X n which satisfy AB= A and BA = B, then

(A+B)" =2°(A +B).

Statement-2 A and B are unit matrices.

Statement-1 For a singular matrix A, if AB=ACO B=C
Statement-2 If| A| =0, then A~ does not exist.

Statement-1 If A is skew-symmetric matrix of order 3,
then its determinant should be zero.

Statement-2 If A is square matrix,

det (A) =det (A')=det (- A").

Let A be a skew-symmetric matrix, B=(I — A)(I + A)™
and X and Y be column vectors conformable for
multiplication with B.

Statement-1(BX)” (BY)=XTY
Statement-2 If A is skew-symmetric, then (I + A) is
non-singular.



664

81.

82,

Textbook of Algebra

Statement-1 Let a 2 X 2 matrix A has determinant 2. If
B=9A?%, the determinant of B” is equal to 36.
Statement-2 If A, Band C are three square matrices
such that C = AB, then|C|=| A|| B|.

g -1 -10
Statement-11f A = B -1 0 O

O
H o -1

then

AP+ AT +A=L

Statement-2 If
det(A— N)=C,\ +C,\* +C,\ +C, =0,
then CyA®> +C,A* +C,A +C,1 =0.

Matrices Exercise 7 :
Subjective Type Questions

= In this section, there are 12 subjective questions.

86.

87.

88.

89.

90.

91.

If S is a real skew-symmetric matrix, the show that I — S

is non-singular and matrix

A=(I+S)(I-S)7" =(I -S)™(I +S)is orthogonal.

If M is a3 X 3 matrix, where det M = I and MMT = I,

where I is an identity matrix, prove that det(M — I) =0.
[éosa ~—sinal]l _ [¢os2B sin2B [

IfA= , B= ,
gin o cosa H gin 2B —cos ZBH
0<B< g, then prove that BAB = A", Also, find the least

where

value of a for which BA*B= A",

Find the product of two matrices

A:E cos’®  cos Osin &J :E cos’ @  cos (sin
[Cos0sin® sin’B [ [gos@sin @ sin® @ ]

Show that, ABis the zero matrix if 0 and @differ by an
odd multiple of il

u, m n0
Show that the matrix gz m, n, gis orthogonal,
H; ms nsH

ifl7 +m? +n? =32 =1 =37 =32 and

Ll, +mm, +nn, = 2,1, =0 =21,1, = 3,1,

A finance company has offices located in every division,
every district and every taluka in a certain state in India.
Assume that there are five divisions, thirty districts and
200 talukas in the state. Each office has one head clerk,
one cashier, one clerk and one peon. A divisional office
has, in addition, one office superintendent, two clerks,
one typist and one poen. A district office, has in
addition, one clerk and one peon. The basic monthly
salaries are as follows:

83.

84.

85.

92,

93.

94.

95.

Statement-1 A =[a;; ] be a matrix of order 3 X 3, where
i

a; cannot be expressed as a sum of symmetric

i+2j
and skew-symmetric matrix.

. i=j. .
Statement-2 Matrix A = [a; ] i = 2J is neither
i+2j

a

nXxXn>
symmetric nor skew-symmetric.

Statement-1If A, B, C are matrices such that
|Asx5|=3]Bsxs|=—1and|C,,, |=2|2ABC|=-12
Statement-2 For matrices A, B, C of the same order

| ABC|=[A[|B||C].

Statement-1 The determinant of a matrix A =[a
where a;; +a; =0for alliand j is zero.
Statement-2 The determinant of a skew-symmetric
matrix of odd order is zero.

ij ]nxn’

Office superintendent ¥ 500, Head clerk ¥ 200, cashier

% 175, clerks and typist

% 150 and peon ¥ 100. Using matrix notation find

(i) the total number of posts of each kind in all the offices
taken together,

(ii) the total basic monthly salary bill of each kind of office

(iii) the total basic monthly salary bill of all the offices taken
together.

In a development plan of a city, a contractor has taken a
contract to construct certain houses for which he needs
building materials like stones, sand etc. There are three
firms A, B, C that can supply him these materials. At one
time these firms A, B, C supplied him 40, 35 and 25 truck
loads of stones and 10, 5 and 8 truck loads of stone and
sand, respectively. If the cost of one truck load of stone
and sand are ¥ 1200 and 500 respectively, find the total
amount paid by the contractor to each of these firms A,
B, C separately.

d a a ao(d
Show that the matrix A = % b B bBBis of rank 3
H ¢y of

provided no two of a, b, ¢ are equal and no two of a, 3, y
are equal.

By the method of matrix inversion, solve the system.
o1 10 w0 O 20
on O_ O
% 5 7 o Voo %2 15 0
21 -1 v§ B -1

Ifx; =3y, +2y, —y3, 152, =2, *24
Xy ==Yy T4y, ¥5Y3,y, T2, +324
X3 =Y1TY2 F3ys Y3 T2 tz,

express X, X,, X5 in terms of z, z,, z5.



96. For what values of k the set of equations
2x =3y +6z =5t =3,y —4z +i =1,
4x —5y +8z —9t =k has

(i) no solution? (ii) infinite number of solutions?

97. Let A, B,U, V and X be the matrices defined as
follows.

Matrices Exercise 8 :

1 00 1 10 oo QA0 Eqn
A= a b dDB %) d DU %DV=SOS,X=%B
g b CE g h@ Eds HH B0

If AX =U has infinitely many solutions, show that BX =V
cannot have a unique solution. If afd # 0, show that BX =V
has no solution.

Questions Asked in Previous 13 Year's Exam

= This section contains questions asked in IIT-JEE,
AIEEE, JEE Main & JEE Advanced from year
2005 to year 2017.

a o oQgd a o og
_ [ O
98.A—§ ID,I—§ 1 ODand
B -2 44 B o 1
1

values (¢, d) [IT- JEE 2005, 3M]

(@(6,11)  (b)6 -11) ()(=6,11) (d)(=6,—11)
3 10
O S0 1
99.16p=02 2QA=2 EandQ=PAPT,the
01 4300 M1
B, 208
P(Q*”) P equal to [IT- JEE 2005, 3M]
0 20050 Q3/1 20050
b
(a) E) 1 H ( )E 1 0 H
@O 1 20050 (d)Ei V3 /20
Hz/2 1 { B 2005 B
0| o
100. If A = E Eand which one of the
following holds for all n= 1, (by the principal of
mathematical induction) [AIEEE 2005, 3M]
(@ A"=nA+(mn-1)1I b)A"=2"""A+(m-1)I
() A" =nA —-(n-1)1 (dA"=2"""A-(n-1)1I
101. IfA> — A+ =0, then A" is equal to [AIEEE 2005, 3M]
(a) A™? bMA+I ()I-A (dA-1I
30
102. 1fA=r2 1 03U,,U, andU, are column matrices
B 2 1
B, B &
satisfying AU, = 3 AU, = 3gand AU; = 3jand

i A

U is 3 X 3 matrix when columns are U,, U,,U,, then
answer the following questions

103.

104.

105.

106.

107.

(i) The value of |U | is

(a) 3 (b) -3 (c) 3/2 )2
(ii) The sum of the elements of U™ ' is
(@) -1 (b)o (o1 (d3
BN

(iii) The value of (3 2 0) U %é is
[IT- JEE 2006, 5+5+5M]
()5 (d)3/2

(b) 5/2 (c) 4

Let A= and B= a, b[ON. Then,
E H H) B [AIEEE 2006, 4'-M]
(a) there cannot exist any B such that AB = BA
(b) there exist more than one but finite number of B’s such that
AB = BA
(c) there exists exactly one B such that AB = BA
(d) there exist infinitely among B’s such that AB = BA

If A and B are square matrices of size n X n such that

A? = B® =(A —B)(A +B), which of the following will be
always true? [AIEEE 2006, 3M]
(A=B (b) AB = BA

(c) Either of A or B is a zero matrix

(d) Either of A or B is identity matrix

0 50 aoO
LetA=§ a SO(E.IHAZ|=25,then|a|equalsto

B 0 S5H [AIEEE 2007, 3M]
(a) 5% (b) 1 (c) 1/5 (d)s
Let A and B be 3 X 3 matrices of real numbers, where A is

symmetric, B is skew-symmetric and (A + B) (A — B)
=(A - B)(A +B). If (AB)' =(-1)* AB where (AB)' is the
transpose of matrix AB, the value of kis  [IIT- JEE 2008, 1%:M]

(a) 0 (b) 1 () 2 d) 3

Let A be a square matrix all of whose entries are integers.

Which one of the following is true? [AIEEE 2008, 3M]

(a) If det A # + 1, then A™! exists and all its entries are
non-integers

(b) Ifdet A=+1,then A™"

(c) If det A =+ 1, then A™! need not exist

(d) If det A =+1, then A~
necessarily integers

exists and all its entries are integers

exists but all its entries are not



108. Let A be a 2 x 2 matrix with real entries. Let I be the 2 x 2

identity matrix. Denote by tr( A), the sum of diagonal
entries of A. Assume that A® = 1. [AIEEE 2008, 3M]

Statement-1If A#ZTand A # — I, thendet A=-1

Statement-2 If A # [ and A # — 1, then tr(A) Z0.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1

(b) Statement-1 is true, Statement-2 is true; Statement-2 is not
a correct explanation for Statement-1

(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true

109. Let A be the set of all 3 X 3 symmetric matrices all of

whose entries are either 0 or 1. Five of these entries are
1 and four of them are 0. [IT- JEE 2009, 4+4+4M]

(i) The number of matrices in A is
(a) 12 (b) 6
(©)9 (d)3
(ii) The number of matrices A for which the system of linear
x0O 40
equations A%E: %)Eh—ms a unique solution, is
B8 08
(a) less than 4 (b) atleast 4 but less than 7
(c) atleast 7 but less than 10
(d) atleast 10

(iii) The number of matrices A in which the system of linear

O 00
equations A E{ S= %gls inconsistent is
BE 0D
(a)0 (b) more than 2
(©)2 @1

110. Let A be a2 X 2 matrix
Statement-1 adj (adjA) = A
Statement-2 |adj A|=| A| [AIEEE 2009, 4M]

(a) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1

(b) Statement-1 is true, Statement-2 is true; Statement-2 is not
a correct explanation for Statement-1

(c) Statement-1 is true, Statement-2 is false
(d) Statement-1 is false, Statement-2 is true

111. The number of 3 x 3 matrices A whose are either 0 or 1

o0 0o
and for which the systemA 5}%2 @B has exactly two

BE BE
distinct solutions, is
(@) 0
(c) 168

[IIT- JEE 2010, 3M]
b)2° -1
(d) 2

112. Let p be an odd prime number and T, be the following

set of 2 X 2 matrices.

H

b
szDA=§ E; abc,0{0,1,2...,p 1}%
B a B

[IT- JEE 2010, 3+3+3M]

(i) The number of A in T}, such that A is either symmetric or
skew-symmetric or both and det (A) divisible by p, is
@ (p-1)* (b)2(p-1)
©@p-1*+1 (d)2p-1

(ii) The number of A in T, such that the trace of A is not
divisible by p but det (A) is divisible by p, is

[Note The trace of a matrix is the sum of its diagonal entries]

@@-1)@°-p+1) G)p’—(p-1)°

© -1 @@ -1 -2

(iif) The number of A in T, such that det (A) is not divisible
by p, is
() 2p° () p’ =5p (©p’=3p dp’-p*

113. Let k be a positive real number and let

%k—l 2wk zx/EB Eo % -1 \/EE]
A=k 1 -2%mand 4-2k 0 2k
ELZJE 2%k -1{ E—JE -2k 0 H

If det (adj A) +det (adj B) =10°, then [k]is equal to
[IT- JEE 2010, 3M]
Note adj M denotes the adjoint of a square matrix M and [4]
denotes the largest integer less than or equal to k}.
114. The number of 3 X 3 non-singular matrices, with four

entries as 1 and all other entries as 0, is [AIEEE 2010, 8M]
(a) 5 (b)6
(c) atleast 7 (d) less than 4

115. Let A be a2 X 2 matrix with non-zero entries and let
A? =1 where Iis2 x 2 identity matrix. Define
Tr(A) = sum of diagonal elements of A and
| A| = determinant of matrix A.

Statement-1Tr(A)=0

Statement-2 | A | =1 [AIEEE 2010, 4M]

(a) Statement-1 is true, Statement-2 is true; Statement-2 is not
a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is false.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1.

116. Let M and N be two 3 X 3 non-singular skew-symmetric
matrices such that MN = NM. If PT denotes the
transpose of P, then M*N* (M'N)""(MN~HT is equal
to [IT- JEE 2011, 4M]
(a) M* (b) - N*? (c) - M? (d) MN



117. Let a, b and ¢ be three real numbers satisfying

D97D

[abc] % 2 7
H 3 7@
(i) If the point P(a, b, ¢), with reference to (E), lies on
the plane 2x + y +z =1, then the value of 7a + b +¢
is
(a) 0 (b) 12 (c)7
Let w be a solution of x°

=1000] (E)

(de6
—1=0 with Im(w) >0. If
a=2 with b and c satisfying (E), the value of

(ii)

3 1 3.
—+t—+—1s equal to
W W
(@) -2 by2 (93 (d)-3
(iii) Let b =6 with a and c satistying (E). If a and [3 are
the roots of the quadratic equation ax?® + bx + ¢ =0,
° o 1
then z Eﬁ + lIj is
n=0 too pU [IIT- JEE 2011, 3+3+3M]
()6 (b)7
6
- d
(€7 (d)

118. Let w #1be a cube root of unity and S be the set of all

01 a b0
non-singular matrices of the form gw 1 cg , where
B° o 1

each of ¢, b and c is either & or w?. The number of

distinct matrices in the set Sis [IT- JEE 2011, 3M]

(a) 2 (b) 6
(c) 4 (d) 8
od G-10d
119. Let M be a3x3matr1xsatlsfy1ngM§B E E,
B8 B3 H
Ol0 010 00 o0
0,0.0,0 0. 0.0
M 157 gt cand M= 3
HB E1H B8 BH

The sum of the diagonal entries of M is [IIT- JEE 2011, 4M]

120. Let A and B are symmetric matrices of order 3.

Statement-1 A (BA) and (AB) A are symmetric matrices.

Statement-2 AB is symmetric matrix, if matrix

multiplication of A with Bis commutative.

(a) Statement-1 is true, Statement-2 is true; Statement-2 is not
a correct explanation for Statement-1

(b) Statement-1 is true, Statement-2 is false

(c) Statement-1 is false, Statement-2 is true

(d) Statement-1 is true, Statement-2 is true; Statement-2 is a
correct explanation for Statement-1 [AIEEE 2011, 4M]

121.

122.

123.

124.

125.

126.

127.

Let P =[a
bij =2i*J a; for 1< i, j<3. If the determinant of Pis 2,
[IT- JEE 2012, 3M]

;7 1be a3 x 3matrix and Q = [b;; ], where

the determinant of the matrix Q is
(a) 211 (b) 212
(C) 213 (d) 210

If Pis a3 x 3 matrix such that PT =2P + I, where PTis
the transpose of P and I is the 3 x 3 identity matrix, then

O [0
there exists a column matrix X = B/Bi %B such that
BH HH
om0 [IT- JEE 2012, 3M]
(a) PX = %‘E (b)PX =X ()PX=2X (d)PX=-X
X))
a 4 4D
If the adjoint of a 3 X 3 matrix P is % 1 D’ then the
31 sE

possible value(s) of the determinant of P is (are)
[IIT- JEE 2012, 4M]

b) -1 ©1 ) 2

g

ag
od oo
that Au; = [frjand Au, = [jythenu; +u, is equal to

[AIEEE 2012, 4M]
010 RN g IH

10
)18 )12 (@12 (@)
8 BA BB Ed
Let P and Q be 3 X 3 matrices with P # Q. If P*> = Q® and
P?Q = Q*P, the determinant of (P* + Q%) is equal to

[AIEEE 2012, 4M]
(a)0 (b) -1 (d)1
O o 30
Ifp= g 3 3815 the adjoint of a 3 X 3 matrix A and
B 4 4
| A| =4, thend is equal to [JEE Main 2013, 4M]
(a) 11 b) 5 (© 0 (d) 4

For 3 x 3 matrices M and N, which of the following

(¢)—-2

statement(s) is (are) not correct?

(a) NTMN is symmetric or skew-symmetric, according as M
is symmetric or skew-symmetric

(b) MN - NM is skew-symmetric for all symmetric matrices
Mand N

(c) MN is symmetric for all symmetric matrices M and N

(d) (adj M) (adj N) = adj (MN) for all invertible matrices M
and N [JEE Advanced 2013, 4M]



128.

129.

130.

131.

132.

133.

Let wbe a complex cube root of unity with w #1and

pP= [pl-j]be an X n matrix Withpl-j =", Then,p2 Z0,
when n is equal to [JEE Advanced 2013, 3M]
(a) 55 (b) 56 (d) 58

If A is a3 X 3 non-singular matrix such that AA'= A" A
and B= A~! A', then BB' equals to
(a) B7' G)(B™Y)  (I+B

Let M be a2 x 2 symmetric matrix with integer entries.

Then, M is invertible, if

(a) the first column of M is the transpose of the second row of
M

(b) the second row of M is the transpose of the first column of
M

(c) mis a diagonal matrix with non-zero entries in the main
diagonal

(c) 57

[JEE Main 2014, 4M]
G

(d) the product of entries in the main diagonal of M is not the
square of an integer [JEE Advanced 2014, 3M]

Let M and N be two 3 X 3 matrices such that MN = NM.

Further, if M # N2 and M? = N*, then

(a) determinant of (M? + MN?)is 0

(b) there is a3 X 3 non-zero matrix U such that (M* + MN?) U
is the zero matrix

(c) determinant of (M? + MN?) =1

(d) for a3 x 3 matrix U, if (M* + MN?) U equals the zero

matrix, then U is the zero matrix
[JEE Advanced 2014, 3M]

o2 20
IfA= % 1 - Zgis a matrix satisfying the equation

B2 bf
AAT = 91, where I is 3 X 3 identity matrix, then the
ordered pair (a, b) is equal to [JEE Main 2015, 4M]
(@) (2, 1) b (2-1) @@-1) @(21)
Let X and Y be two arbitrary 3 x 3 non-zero,

skew-symmetric matrices and Z be an arbitrary 3 X 3
non-zero, symmetric matrix. Then, which of the following
matrices is (are) skew-symmetric?

[JEE Advanced 2015, 4M]
(b) X44 + Y44
(d) X23 + YZ3

(a)Y’Z* - z'y?
() xX*2® - z°x*

b
134.1f A = Ez 2Eand AadjA = AAT then5a+bis equal

to [JEE Main 2016, 4M]
(@5 (b) 13
(c) 4 (d) -1
B -1 -20
135.Let P = % 0 G%where a R Suppose Q =[g,; ]is a
B -5 O
matrix such that PQ = kI, where k IR k# 0and I is the
identity matrix of order 3.If g ,, = —g and

2

det. (Q) = L , then
2 [JEE Advanced 2016, 4M]

(b) 40—k +8 =0
(d) det (Q adj (P)) =2"

(@a=0k=8
(c) det (Padj (Q)) =2’

—1++/3i
2

136.Let z = , wherei =./—1,and r, s = {1,2,3}.

—z)" z*0 . . .

Let P = ) (Jand I be the identity matrix of
0z" z'[Q

oreder 2. Then the total number of ordered pairs (r, s)

for which p* = -Tis [JEE Advanced 2016, 3M]

1 1

Zla-b b)-|a+ b
(a) ) la—b| (b) 2|a \
(c)la=b| (d]a+b]|

01 o o
137.Let P = 84 1 Ogand I be the identity matrix of order
He 4 19
3.IfQ = [qg] is a matrix such that P*° =Q = I, then
+

931 793 equals

dn [JEE Advanced 2016, 3M]
(a) 52 (b) 103
(c) 201 (d) 205

02 -30
138.1f A = H‘ then adj (3A% +12A)is equal to
4 10 [JEE Main 2017, 4M]
072 -6300 072 -840
b

® Hss 51H ( )5-63 51H

({1 630 [1 840

© B4 72H @ M3 72H



Chapter Exercises

1. (d)

7. (a)
13. (b)
19. (d)
25. (b)
31. (a, d)
35. (b, d)
39. (a,c,d)
43. (c, d)
46. (b)
52.(d)
58. (b)
62.(3)

2.(c) 3.(b)

8. (a) 9. (a)
14. (d) 15. (d)
20. (d) 21. (c)
26. (a) 27.(d)

32. (a,b,d)

36. (a,b,c) 37. (a,c,
40. (a,c) 4l1.(a,c,d)

44.(a, b, c) 45.
47. (b) 48. (¢c)
53.(c) 54.(d)

59.(c) 60. (a)
63.(2) 64. (1)

4.(d)
10. (b)
16. (b)
22.(d)
28. (b)

5.(c)
11. (b)
17. (b)
23.(c)
29. (a)

Answers

6. (b)
12. (b)
18. (d)
24. (d)
30. (c)

33.(a, b, d) 34. (b, ¢)

d)

(a, ¢)

49. (b)

55.(a)
61. (a)

65. (9)

38. (a, d)
42. (a,b,c,d)

50. (d)
56. (c)

66. (2)

51. (d)

57. (a)

67. (7)

68.(9) 69. (1) 70. (2) 71. (6)
72.(A) = (p, 1); (B) = (5); (C) - (q); (D) - (5)
73.(A) = (1, 0; (B) - (8); (C) - (p); (D) - (@)
74.(A) - (q,8); (B) - (p, ©); (C) - (p, g, 1, 8); (D) - (q, 8)
75.(A) - (@, 1); B) - (p, 8); (C) » (p, 1,5); (D) - (@, 1, 1)
76. (d) 77. (¢) 78. (d) 79. (¢) 80.(a)  81.(d)
82.(d) 83.(d) 84. (d) 85. (a)
2Tt cosBcos@cos (B [kp)  cosBsin @cos(6 Tyl

88.0 ="~ 89.
3 B;inecos @cos (0 [kp) sinBsin @cos(O I:kp)H

91. (i) Number of posts in all the offices taken together are 5 office
superintendents; 235 head clerks; 235 cashiers; 275 clerks; 5
typists and 270 peons.

(ii) Total basic monthly salary bill of each division or district and
taluka offices an ¥1675, I875 and 3625, respectively.
(iii) Total basic monthly salary bill of all the offices taken together
is ¥ 159625.
92.353000; ¥44500; ¥34000, respectively
9. x=lLu=-1,y=3,v=2,z=5w=1
95.x; =z, =2z, +9z3,x, =9z, + 10z, +11z5,x; =7z, + z, =2z,

9%. () k%7 (i)k=7

98. (c) 99. (a) 100. (¢)

101. (c) 102. (i) (a), (i) (b), (iii) (a) 103.(b) 104. (b)

105. (¢c) 106. (b,d) 107.(d) 108.(c)

109. (i) (a), (ii) (b), (iii) (b)

110. (b) 111. (a)

112. (i) (d), (i1) (c), (i) (d) 113.(4) 114.(c)

115. (b) 116. (c)

117. (i) (d), (i1) (a), (iii) (b)

118. (a) 119. (9) 120. (a)  121.(c)

122. (d) 123.(a,d) 124.(b) 125.(a) 126.(a) 127.(c,d)
128. (a,b,d)  129.(d)  130.(c,d) 131.(a, b) 132.(b) 133.(c, d)
134. (a) 135.(b,c) 136.(1) 137.(b) 138.(c)



In (1 + sin x)

@ ‘
¢c=lim —————*
x -0 X
o utlons =1 ln(1+sinx)[[l, sin x

lim - im =10 =1
x -0 sin x x>0 X
+1)°
4 4 5 4 4 d = lim . A
1. AMI-A)=A'T -A° =A* —0 =A* #I = =1 3[sin (x + 1) —(x +1)]
2
AN -A)=AT -A* =A® -A* 2] = lim _ xrl)’ [using L’'Hospital’s Rule]
, ) , x - -13[cos(x +1) —1]
I+A)(I-A)=I*-A’=1-A*#] )
O4x 2a -pQ x a pQ :_xhjn—lm i
2. - det (B) =H4y 2b —qH=—SHy b qB (x + 1)
04z 2¢ -rQ Oz c¢ rQgd 2 -40
Ox y z0 Na b e Let, A:E _ ED A =0
=—SHa b CB=BEX y ZE [by property] 5 - (A=) X =
p q rO 0Op q rQd 0 |A=A|=0
Oa b ¢ 51—)\ 4 H
=-8lp q rf=-8det(4)=-16 . 03 2-ag 0
bx y 20 O A’ =3\ =10 =0
3. G-t = o 0 A== 25
2 2 kO_0O40
For A=-2 0O
) ! . BH BsH
and @A+719@4+71 =1 (i)
2 2 F A=s &0O_0Oo
or =
0 @A_%@@AT_%ZI  BHHB
0 cosB = 40 +(=3)0 _ 1

and @4+%I§@4T+%I§=I _W_ﬁ

O tan© =4/(sec’® —-1) =

a A+ AT =0 [subtracting the two results]
q AT =4 6. A" =(A)'TA=(I)'TA=IA=A
0 0 60
O A is skew-symmetric matrix. 7. = E_COS 5 sin 9%
From first result, we get smu cos
;3 0 A = 0 cosn® sin nBQ
44 _ZI _E-sinne cosn@%
2__3 O lim ¢os nB hm sin n6 U
H A =g Do AT S0 =0 oo
3 e n S lim ginpg lim cospgd H) OH
0 |A|_D D OJnow" "7 pnoew_ " "7[]
0 4 EI U n n O
5 =a zero matrix [ —1 <sin o <1and —1 < cos o <1]
0 |A)? = @ﬂ o1 2 50
8 LetA= g 2 -4 —10% [va=-6]
0 nis ever{;| A1 -2 -58
4. a=lim G = lim DLD Applying R, - R, + 2R, and R, — R, + R, then
x-1[n x xlnx x~1[xIn x0 : : ! } } !
1 2 50
O d -0 O —
= lim 2x [by L’Hospital’s Rule] A= O 00 0[| Op (4)=1
o1 +Inx o o of
b= lim %3 _16xE 9. -+ Ais involutory
x- 0 04x + x* 0 O A*=10 A=A""
Lhe(x + 4) (x —

-1
= hl’l’l =—4 = ——
onﬁix(x+4) H ho O @‘3@ 2A7 =2A



10. - B=adjA
0 AB = Aadj A) =| A| I,
O AB+ kI, =| A|I, +kI,=(| A| +k) I,
0 | AB + kI, | =|(| Al +k) I, | =(| A| +k)"
11. - B=-AT'BA
g AB=-BA
a AB+ BA =0
Now, (A+B)* =(A +B)(A +B)
= A’ + AB + BA +B?
=A*+0+B*
:A2 +B2
12. Since, A is skew-symmetric.
O |A]=0
0 | A'B?[=| A" || B®|=| A|'| B] =0
13. Let B=A+1],
0 A=B-1I,
Given, "=0A
ad (B-1I1,)"=a (B -1,
O B"-"CB" ' +"C,B" T + ... +(1)" I,
=aB -al,
O BB '-"CB" *+"C,B" 7 +...+(-1)""'I, —al))
=[(-1)"*! —alI, 20 [coz+x1]
Hence, B is invertible.
14,0 =" g 2T
2 2
Also, @* =1andw +uf =1
Thus, A = g_i_wz _lng
0iw iw g
O A= EH(»Z —iu)zgg-iwz —iwzg: Esz + W 20 g
Diw" 0 Qv iwpgQg o -0 + W
Now,f(A):A2+21:g'°°2+°° 20 B+E£ 00
0 -w° + W H) ZE
B+ w+2 0 0
_B 0 -’ +w+2%
= (-w? +w+2)lj 0D—(2+i\@)|:1 00
B B 1
15. - X*=I10(X'X)X=X"I
O X=X"
O X=x"!
which is self invertible involutory matrix.
There are many such matrices which are inverse of their own.
16. - AB=A+B

0 B=AB-A =A(B -I)

17.

18. -

19.

O det(B) = det (A) et (B —1)=0
[+ A2 =00 det A% = 0] [Ddet A =0]

We have, PT=p~" [ PP =1]
Now, Q = PAP" = pAP™
0 QZOO7 = PA2007P—1
0 PTQ2007P - P_I(PAZOWP_I) P
:A2007 — D 2007['
b 1 H
O 0 20 O 30 O
CA% = A’ =
%78 B” 7B BH
OA-5 BO [2A+1 -5004 DO
Ha-2 cH H-« aHHe FH
A-5=28A +14 -5E
5E =27A +19 (1)
2A -2 =-56 + AE
0 AE =2A +54 ..(id)

From Eq. (i), we get
5AE =27A% +19A

0 5(2A +54) =27A% +19A [from Eq. (ii)]
0 27A% +9A —270 =0
0  9(A-3)(3A +10) =0
O A=3 A= —E
3
[0 Absolute value of difference
-0, 10019
O 30 3
0 cos’0 cosOsin ® —sin 60
| f©)] =Bcos Osin O sin@ cos GB
O sin 0 —cos B 0

On multiplying in R, by cos 8 and then take common cos 6
from C,, then

OcosO cosBsin O —sin B
| f©)] :Hsin ) sin”@ cos © B
Osin® - cos’0 0 [
Applying R, — R, —R,, we get
[Jcos® cosBsin® —sin O[]
\f(6)|:H 0 1 cos© HZI
Osin® —cos’0 0 0O
Applying C, - C, —sin 0 C,, then
[Jcos® 0 —sinB[]
| fO)] :H 0 1 cosH HZI

sin® -1 0 0O

g f @;Qis non-singular matrix.



20. - a, =a,, =a,; =a +b,
Q = ay3 =ab, ay; =az, =1, a3 =az =0
[@a+b ab 0 O
:|:| + g
o A 0 1 a+b ab 0
Ao 1 a+bf
a+b ab 0 [
|:||A|:H 1 a+b ab H
oo 1 a+b[]

=(a +b)[(a +b)* —ab] —ab(a +b)=(a + b) (a* +b%)

21. Given, B =I O BB'=B"
|:| Br—l — B—l
O AT'B A= AT'B A
O AT'BT'A-ATBA =0
22 Here _ [¢os 0 sin 007
: ’ %ln 0 - cos GH
O AAT =1

C=ABAT O ATc = BAT
Now, ATC"A=ATCC" 'A
=BATc"'a=BATCcC" %A

:BZATCn—ZA

=B"'ATcA=B""'(BAT) A

_nT_n_n_[Il s
=B"A"A=B'1 =B _Hn IB

1

23. - |adjAT | =] AT P =
|Al®
. 1 2 2
0 |(adj A™ =———=[AP=2" =4
|(adj A™)7 | adi A7 | | Al
24. - A*-A’B=B°-B?%A
O A¥A-B)=B¥B - A)
or (A’ +B*(A-B)=0

or det (A* + B*)[det (A — B) =

Either det (A% + B?) =0 or det (A — B) =
A:DO ald

Ha o

O 4009 —-40

g oo
TR oHe B

0 B*C*=(BC)* =1%=]

25. Let

Similarly, B2C*=B*C*=... =B"C" =1

Let, D =A¥BC) + A’(B*C? + A'(B*C?)

ZAP+ AT+ AT+ AT

= AAZ+ AT + A+ + AT

_go a0
Let, =
“%Ba of
42 0
a AZZDa OZD:—aZI
o —e’g
O D=IA(-a* +a* =a® +... +(4)" a™) [a>0]

= A(—a® +a* —=a® +... +(A)" a™)

Hence, D is skew-symmetric.

0g —b yO
26. -~ | B] =H—p a —xH
or —¢ z0O

Applying R, - (—1) R,, then

Og —b yO
|Bl=Hp -a x{
Or -c
Applying C, - (-1) C,, then
Og b yO Og p rO
1BI=0p a x[=I5"| =0s a <[]
gr ¢ z[ Oy x z[
ob a c
:_Hq p rH (R < R,]
Oy x z{
ob a ¢
ZHy x ZH [R, = R40]
g p rQ
Oa b cQ
- x y zf=-]4]
op q rg
O [Bl=-]A|
Also,| adj B| =| B|*
=|A]*=|adjA] [] A| #0, then| B| # 0]
B 4003 —-40_0O o0_

BC = =
BosHe sH B F
O tr(A)+tr gﬁgﬂ (BC)Z[I DA(I;C)3§+

d

=tr(A) +tr %§+ tr @;%§+ tr %§+ ... upto o

=tr(A) +%tr(A) +21—2tr(A) +...upto
tr (

- B

27. -

=2tr(A)=2@2 +1) =6

28. Wehave, (A -2I)(A-4I)=0

0 A? —4A —2A +8]% =



29.

30. -

31.

32. -

33. -

O A% —6A +8I =0
O AT (A -6A+8])=AT"0
O A-6] +8A7 =0
0 Lasdaog
6 3
We have, AA™Y =
gl _1 1pg
1 2|:||:|2 2 o O3 0 00
0 E\ 2 3DD-4 3 6= 1 oU
10 U
a 1@5 3010 0 18
U2 2 20
o1 0 b+1 0 0O 0 oO
0 + e ]
050 1 2(b1)D§10EI
B(l-a) 3a@-1) ab+2FH B 0 1§

On comparing, we get
b+1=0,ab+2=1a -1=0

0 a=1,b=-
A(adjA)=|A|I ..(i)
Ox 3 20
Now, |A|=El 4H
02 2 z[g
=x(yz —=8) —=3(z —8) +2(2 —2y)
=xyz —(8x +4y +3z) +28
=60 —20 +28=68
From Eq. (i), A (adj A) =681
Here, | A|=0

0 A~ does not exist.

o1 100 1 10 3 3 30
2 — O D: D:
Now, A a ll:la 1|:| % 3 3D 3A
1183 1 15 B 3 38
0 A’=A"2=3A0A=3A" =3(34) =94
A=AT0AA =1 (i)
Now, (AY A=1
O A’ is orthogonal
From Eq. (i), (AAY =17
D (Ar)—l A—l:I
|:| (A—l)r (A—l): I
0 A7 is orthogonal
Since, adjA=AT | A|£A
= 1
and | A l|:m ==*1 [for orthogonal | A |= + 1]
o 2 200 2 20 9 8 80J
O . O
% 12 % 125 % 9 8]
2 2 182 2 1@ B3 8 9O

We have, A®-4A -5I,

34.

35.

0O 8 380 0O 220 O 0
- 0 0_
%98D4%12D5%10D
B899 @213 M 0
) 0Q
= I:l:
g o og=o
0 US|
0 51, = A* —4A = A(A —41,)
0 I, :§A(A ~41,)
O AT :§(A - 4I,)
Since, |A|=5
0 |A®| =] AP =125 20

O A?%is invertible

Similarly, A? is invertible.

e 0 0O ¢4 a, a0
Let,DZ@ b OEZDT andletAISJ1 b, bSB
B 0 cH B o «f
¢ 0 000 a, a0 [da; aa, aaz0]
O DA=X b 0gh b, by=chh bb, bbyo
B 0 cHE ¢ B o c o
@, a, a;0@ 0 00 [ga ab axcO
AD=lh b, b0 b 0F=Tha bb bel# DA
B o, HD 0 cg B b cxed
a O
=- 0 0
O O
L0 a
and D =[p — 0
o b .o
b o -0
O cO
|D‘1|:L¢0 [caz0,b#0,¢c#0]
abc
Ot 2 5 0O
Let A:gz -4 a—4%
A1 -2 a+1
Applying R, - R, + 2R and R, — Ry + R, then
1 2 5 0O
A:BO 0 a+6g
0 0 a+6f
Applying R, — Ry — R,, then
&1 2 5 0
:E| + g
A |:|0 0 a 6|:|
g0 0 0 §

Fora=-6,p(A)=1
Fora=12,p(A)=2



36.

37. -

38. -

39. -

40.

41.

42. -

43. -

O3 -3 40

Here, | A | =BZ -3 45
0o -1 10
=3(-3 +4) +3(2 —0) +4(2 +0)=1#0
adj(adj A)=| AP "2 A=A ()
and |adj(A)|=| AP = AP =1 =1
Also, |adj(adj(A))| =] A|=1 [from Eq. (i)]
A=I1-B
a A*=1*+B*-2B =] -B =A [~ Bis idempotent]
and AB=B-B*=B -B =0 [null matrix]
and BA=B-B*=B -B =0 [null matrix]
|A|#20 O A7'isalso symmetric, if A is symmetric
and| A7 |=—— =] 4"
Al
A’B = A(AB) = A(BA) =(AB)A =(BA)A =BA®
Similarly, A®B = BA®
In general, A"B=BA", 0n =1
and (A + B)"="C,A" +"C,A""'B
+"C,A""?B% + ... +"C,B"
Also, (A" — B") (A" + B") = A"A" + A"B" —B"A" —B"B"
=A™ - B* [- AB = BA]
|AB[=00 [A[[B[=0
O |B|=0as|A|#0
Also, [AT =A™
Here, A(A + I) = =21 (1)
d | A(A+1)|=| =21 =(=2)" #0
Thus, | Al #0,
also, I= —% A(A +1) [from Eq. (i)]
0 ATl = —l(A +1)
2
A% =3A+2] =0 ()

O  A°-3A[+2[* =
ad A-I)(A-2I)=0
0 A=TorA=2I
Characteristic Eq. (i) is

N-3x+2=00 A=12
It is clear that alternate (c) and (d) have the characteristic
equation A* =3\ +2 =0.
AB =0
ad |AB|=0 O |A||B|=0
or (det A)(det B) =0
0 Either det A=0ordet B=0

Hence, atleast one of the two matrices must be singular
otherwise this statement is not possible.

@ o0 oO @, 0 0O
44. Let D1=SO d, Ogand ngo dy og
o o d,f o 0 d,8
@d, 0 00
DDlDZ:BO dds 0 B— D,D,
0 0 dyd§
iz o o0 G2 o o0
and DZ+D}=fd df ogtd d2 og
B oo &R o &p
L +d:; 0 o o
=g 0 di+dl 0 B
H o 0 di +diH
45.A1+A2+A3+...+A,,=Q:g OE %2 SB

00 ¢'o oo ¢;no

@2 OD er, o0
D 0 C E - 3 o ¢
(C2+CE+CE+...+CE_| 0 0
B 0 Cf+c§+c§+...+c,fg
O c o O & o0 .
E 0 me IE_ Ro kA [given]
0 k=k=%"C, -1
Passage (Q. Nos. 46 to 48)
. AB = BA™
0 B=AT'BA™
O B" =(AT'BA™)(AT'BA™)...(A'BA™)
ntimes
= AT'BA™'BA™ .. BA™"'BA" A ()
ntimes
Given, AB = BA™
0 AAB = ABA™ = BA*™ [0 AAAB = BA®™"
Similarly, A*B =BA™ Um] N
From Eq. (i), we get
B"= AT'BA™ BA"'BA™ . . BA"'BA™ A
(n-1) times
= AT'B(A"'B)A™ T BA™ ... BA"BA™ Y A
(n—2) times
= AT'BBAM ImAm I gAmT  BA™IBA™ T A
(n—-2) times
= ATIB2AM D pAm pamipam g
(n-2) times
= ATB™A)™ VA
I=ATTA™ VA [-B" =1]
[=ATAM A= ATA™
0O I1=A""
O p=m"-1 @) [~ AP =1]



46. Put m =2,n =5in Eq. (ii), we get
p=2°"-1=31
47. From Eq. (ii), we get
p=m" -1

48. From Eq. (ii), we get
510 #8% — 1

Passage (Q. Nos. 49 to 51)

-+ Ais an orthogonal matrix

O AAT =1
@ b ca b cO O 0 00
a - a
% c am% c al] l% 1 OD
@ a b@@' a b@ o 0 13
2+ b2 +¢® ab+bc+ca ab +bc +ecad O 0 00O

|§1b+bc+ca a’ +b% +¢?
Blb+bc+ca ab +bc +ca

ab +bc +cag:%) 1 OB
at +b* +CZE B 0 19
By equality of matrices, we get
a®+ bt +ct =1
ab +bc +ca=0
(a+b+e)? +a® =b® +c® +2(ab +be +ca)

()
...(i)

=1+0=1
a a+b+tc=x%1 ...(1i1)
49. - a*b® + b%® + ¢*a® =(ab +bc +ca)® —2abc(a +b +c)
=0 —2abc(£1)=F 2\ [ abe = A]
=-2\ [~A<0]

50. : a® +b> + ¢ —3abe =(a +b +c)
(a® + b* +c? —ab —be —ca)
O a’>+ b+ -3N =(x1)(1 -0)
[from Egs. (i), (i) and (iii) and abc = A]
O a&+b°+c%=3)+1
51. Equation whose roots are a, b, ¢ is
x*=(a+b+c)x? +(ab +bc +ca)x —abe =0
O O == Dx*+0-A =0

ad XExi-A=0

Passage (Q. Nos. 52 to 53)

L, a; a30
_ O
U A‘%m Ay a23D
fs a5 a0
_ata,tas _ .. -
a tl—f—o, [va;+ay +a,; =0]
" :a21+a22+a23:0
: 3
and ¢ _ a3 tay, tay =0
} 3
52. Z Za"f' =3(f +t, +ty) 0=t +t, + iy

1<i, j<3

Z Lityts [t =0,t,=01 =0]

G Gz G
and detA=|a, a, ay
a3y dsp sz
Applying C, - C, + C, + C;, we get
0 a, a;
=0 Ayy Qo3 | = 0
0 as as
0 (det A)2 =0
53. - ay tay tay =0,a; +a, tay =0,
apy ta tag =0,ay +a, +ay =0
Ay, Ay, + Ay =0,a,, +ay +ag, =0,
Agy + @3+ ag =0,0a53 + Gy +as; =0
and ay; + a;, +ay =0, we get
Q) =y, =asg =0
and a;; = =y, dy3 = ~ sy, Gy = Ay

Hence, A is skew-symmetric matrix.

Passage (Q. Nos. 54 to 56)

©, B, v.O
Let B:%z B, Vzg
@3 BS y3@
o, 0 B, 0 v, 0
0 C1=%2%C2=%zgandc3=g{zg
fo 5 B0 f.8
O o, 0O oo
O AClzg 20, +0a, g=§g

Ba, + 20, +a;0 g

O a ;=1L0,=-20,5=1
O B, O o
O AC, = = 2B, +B, B: %g

BB, + 2B, + B8 B
O B 1=2B,=-1B=-4

O Y1 O 20
and AC, :B 2y, + Y, B: %B
By, t2y, + 8 B8
0 Y 172Y,=-1LY;=-3
1 2 200
=W, -4 -0
g B DZ 1 1D
1 -4 -30
1 2 2
O det B =|—2 -1 -1
1 -4 -3

=13 —4) —2(6 +1) +2(8 +1) =3
o o ogol 2 20

_1 O _ _,0
and c-3% 1 ooge 1 o-1g
B 2 1FA1 _4 -30



o 2 20
=1 0
-38} 330
B o0 1F
122
33 3| 4
0 detC=|0 1 1|=-
1 9
0 0 —
3
_ 1 1
54. det(B7') = =—
det B 3
Traceof B _(—-3) _ 9

55, ————— =-
Trace of C %@ 5

56. sin”'(det A) + tan"'(9det C) =sin"'(1) + tan~'(1)
Tt m 37
=— 4+ — =—
2 4 4

Passage (Q. Nos. 57 to 59)
Given, AT = A, BT = — B, det(A + B) 20

and C=(A+B)(A-B)
O (A+B)C=A-B ()
Also, (A+B=A-B ..(id)
and (A-BT =A+B ...(iii)
57. C'(A+ B)C =C"[(A + B)C]
=C’(A - B) [from Eq. (i)]
=cl(A + B)T [from Eq. (ii)]
=[(Aa+B)C]’
=(A -B)f [from Eq. (i)]
=A+B [from Eq. (iii)]

58. CT(A-B)C =[CT(A +B)T]C
=[(A + B)C]'C

[from Eq. (ii)]

=(A-B)C [from Eq. (i)]
=(A +B)C [from Eq. (iii)]
—A-B [from Eq. (i)]

+B+A-B
59. cfac=c" HEC

= %CT(A + B)C + %CT(A ~B)C

1

= (A+B) +%(A ~B) [from Q13 and Q15]
=A
Passage (Q. Nos. 60 to 61)
B=A-2I
0 AT'B=1-2A"" ()
60. det[adj(I —2A™")] = det[adj(A™'B)] [from Eq. ()]
=ladj(A™'B)|

f
=|ATB = (| A7 B])? = fx'ﬂ (i)

From Eq. (i), we get B= A —2I

0 B*=(A -2I) =A% —-6A% +12A 8]
=5A [- A® -6A% +7A -8] =0]

|BY =|54]

|B]> =57 Al

|B|*=5" x8

B> =(10)°

|B| =10

From Eq. (ii), we get

Ooooo

det[adj(I —2A7")] =

f
=B -2

. B B
g — el
61. ad]%é :%:712 :ﬁziB [|B|:10]
20 g H Lig IBl 10
2 8
= gB = BB [given]
5 g
d p=2andq =5
Hence, ptq=7
62. S = ABCD = A(BCD) = AAT ()
0 S* = (ABCD) (ABCD) (ABCD)
=(ABC) (DAB) (CDA) (BCD)
=DTcTBTAT =(BcD)T AT
=(AN AT=4A" =5
O s*=s
Hence, least value of k is 3.
63 A= D
H— tan x 1 H
1 tan x ) )
O det A= =(1 + tan” x) =sec” x
—tan x 1

a det AT =det A =sec? x

Now,  f(x)=det (AT A7!) =(det AT)(det A™")
T
= (det AT)(det A) =94
det A
O A= f(f(f(f- f(xD)
ntimes =1 [ f(x) =1]
Hence, 2 =2l =2
D)\21 }\l)\Z )\?\3BD)\21 )\1)\2 }\IASB
64. A= ATA=A,A, AL AA,gihh AL AALD
BaA Ad, AL HRSA A, A% H

ON AT+ +2%) Ad AT 05 A%
=AML FALEAD) AL +AL 4AY)
BALAZ AL A AR AZ LAY

AT +AE +A%)0

A ASA% +A% 4230

NN+ 0% B



65.

66.

67.

=AML A A

Given, A is idempotent

O AP = A
O AZAZA 2=
O O
Let X = %2 Band given XTAX =0
B H
Ly, ap a003q0
g [x; x, x3] %21 oY) azam% D
M3 as, a33@@¢3@

X + apx, + a3 [
u [x; x5 x5] %21"1 Ay Xy T apx; B: o
H510 + asy x, + agx;
o a11x12 XX, ¥ ax Xy FayxX; tay x§ +ay3%,x5
* a3 xx5 T agyXpx; + a33x§ =0
U anxlz + ay x; + ‘133"32 +(a, +ay) xx, +(ay +asy) x, x5
+ (a5 * a3) x5 =0
it is true for every x;, x,, x5, then

Ay = Ay =asz; =0and a, = =y, Gy =~ Ay, 43 = ~dy
Now, as a,; = —1008 U a;, =1008
0 Sum of digits =1+ 0 +0 +8 =9
) 1 -10
oA = _ O
S A %1 340
B -3 4f
o 1 -100 1 -10 0O 0 00
2 = = | — D: D:
0 A ADA% 45%34D§10D1
B 3 4083 3 40 @ 0 1
O A*=T0A*=A°=A%=.. =]
Now, AY =1
O x=2,468, ...

O Z(cosx @ +sin® 0) =(cos’ O +sin® B) Hcos* O +sin* B
+(cos® B +sin® ) + ...
=(cos? 0 + cos* B +cos® B +...)
+ (sin® @ +sin* O +sin® O +..)
sin” @
1-sin”0

2
cos” O

1-cos’0
=cot’ 0 + tan® 6 22

Hence, minimum value of Z (cos™ O +sin* 0)is 2.

-+ A is idempotent matrix

0 A=A

O A=A* =A% =4 =45 = )
Now, (A +I)" =(I + A)"

=I+"C,A+"C, A®
=I+("C, +"C, +"C; *...

+"C, A +
+"C,) A
[from Eq.(i)]

+ nCnAn

68. -

69. -

70. -.

O (A+ID)"=1+2"
Given, we get
A+I)"=I+127 A

1A (i)

...(iii)

From Egs (ii) and (iii), we get

2" —1=127
0 2" =128 =27
O n=17
Ba b cO
A=|:| 3c ag
B a 3bg
3a¢ b ¢
Odet(A)=|b 3¢ a |=29abc —3(a’ +b* +¢?)
¢c a 3b
Or
| A| =29abc —3(a® + b +¢%) ()
Given, ATA=4"1
0 |AT A|=]4" 1|
0 |AT|[ A=) 1|
O [AllA]=
O |A? =4
O [A]= [|A]>0]

From Eq.(i), we get
2 =29abc =3 (a® +b* +¢%)
0 2=29 -3(a® +b° +¢°) [

O a®+b°+c* =9

abc =1]

10

A—
B oH
100 10 3 o0
0 A? ADL\— =3]
B of$ o B sH
O A'=(A%? =9I, A° =271, A® =811
Now, (A®+ A®+A* + A2 +1)V =(121) IV =(121) V  ...(})

o0
Given, (A + A°+ A* + A +1)V :BIH (i)

0 [ 0o O
From Egs.(i) and (ii), (121) V = B H Ov=pglno
! H16
[0 Sum of elements of V =0 + % :% =A [given]
O 11A=1

3 20 10
ATg gmteg o
0 det A=-1anddet B=2
Now, det 2A° B™) =2 (et (A’) et (B™')
=22 [{det A)’ [{det B)™"
=2"[(-1)" [)°
Hence, absolute value of det (2A°B ') =2

1= _g



71. -

72.

A_w ag
# of
0 a0dm od O 00
O A2 =AU = = =0
b oH® oH B of
O A?=A =AY =A% = =0
Now, (A + 1) =(I + A)"
:I + 70C1A +7OC2 AZ +70C3 A3 +. +70C70 A70

=I+70A+0+0+...=1 +70A

70 0 o0 @-1 b-10 .
D (A+I) 70A—I—@ l%_%—l d—l% [glven]
0 a-1=1,b-1=0,c-1=0,d -1=1
O a=2b=1c=1d =2
Hence,a+b +c +d =6
(A) - (P, 1); B) - (5); (C) - (Q); (D) - (s)
On comparing, we get
{4f(=1) =3}a® +{4f(1) -3}a + f(2) =0
{4f(-1) =3}b* +{4f(1) =3}b + f(2) =0,
and  {4f(-1) =3}¢* +{4f(1) =3}C + f(2) =0
It is clear that g, b, c are the roots of
{4f(-1) =3}x* +{4f(1) =3}x + f(2) =0, then
4f(-1) =3 =0,4f1) -3 =0, f(2) =0
0 feD =2 f) =2, ) =0
Let f(x)=(x —2)(ax + D)
Now, f(—1):% 0 (=3)(=a +b) :% 0 a—b:i
f(1)=% O (-1)a +b) 23 O a+b 2—3
O a= —l, b= -1
4 2
0 fw=ie-x)
Graph of y = f(x)
Y
1
e 0 PN

(A) x-coordinates of the point intersection of y = f(x) with
the X-axis are —2 and 2.

(B) Area = g f-zzi(“ — x?)dx :% J’Oz(4 — )

g sr 1
:Eljlx_ilj :g xj :4
40 3|3 4 3

(C) Maximum value of f(x)is 1.
(D) Length of intercept on the X-axis is 4.

73. (A) - (1, 1);(B) » (s):(C)~ () (D) - (@)

(A) adj(A™) =(AT) " det (A7) = detf(‘A)

adj (adj A) _ Aldet(A)]" __ A
(adj A" (det A" det(A)
(B) det(adj (A™")) =(det A7")*™
1
:(detA)"_l
(C) adj [adj A] = A(det A)"™2
(D) adj(Adet A) =(det A)"™" (adj A)
74. (A)~(q, 5); B)—~(p, 1); (C)=(p, q, 1, 5); (D)~ (q, 5)

(A) A diagonal matrix is commutative with every square
matrix, if it is scalar matrix, so every diagonal element is 4.

Also,

=(det A)'™"

4 0 0
Therefore, |A| =|0 4 0]|=64
0 0 4
1-a 1 1
)| 1 1-b 1 [=0
1 1 1-c
Applying R, - R, = R;and R, - R, — R, then
-a 0 c
0 b ¢ |=0
1 1 1-c¢
O - a B be ¢y O cbF O
ab + bc + ca =abc .(1)
Now, AM =2GM
1
+ be + -
O “I’ZJ > (ab [he [a)>
b 2
O % > (abc)? [from Eq. (i)]
1
O (abc)’ 23
g abc 227
Hence, A=27
Ly Gy a0
) A= %21 42 Ga3p
[, a3, ap{
3
Given, Zaik =9A, 00 {1,2,3}
k=1
3
Zakj =9u ; 0,0 {1,2,3} and
k=

ay + ay +as; =90; where A, ;v O{1, 2}
Following types of matrices are possible:

0 0 O o O
_0 Ogo0 0 ~_0 0
4= 3 B 3 g g 3 @
g 58 g 48 g 80
5 0 0 O B 0
=0 Op =0 Op-0 0.
b=g 3 pE=g ¢ pf=p ¢ g
g 98 g 28 g 98



gl g g g S EL Now, AX) =xTATO x"=-x"A
G:E 6 SSH:E 6 75125 ? gg 0 X'X=-x'AX =-X"X [from Eq. (i)]
5 R 0 a ; 0 2X'Xx=0 0O |X|=0
5= 0 ¢ Og=0 ¢ O;=0 ¢ O (I = A)X =0 has only trivial solution
8 75 5 65 E 55 O I - Aisnon-singular
O (I —A)isinvertible
Now, if we interchange 1 and 5 to obtain
3 4 o0 M 1 10
.. - 0
C) - S= 0 1
A = %’ 3 8% © % 0
B 2 10 5 1 0og
[y 1 10
R o st=10; 4 10
Also, Al = % 3 4|:J 2 O O
5 7 55 1 1 -1
5 7 60 M 1 lg[b+c c—a b—ag
and A{:% 3 2% Wehave,SA=§ 0 ID%—EJ c+a a—bD
B 8 1f B 1 0g@d-c¢ a-c a+bg
Then, from A we get four matrices A, A, A", Al. o 2a ZaE
Similarly, from B, C, D, ...,K, L we get 4 matrices. - %b 0 2b[l
Thus, total 12 x 4 = 48 matrices. Hence, A = 48. Bc 2c 00
1 1 1 00 2a Za[l1 1 1 10
(D) For consistent,| ¢c+2 c+4 6| =0 O SAS™' = %b 0 217%5 Bl -1 1 E
(c+2)* (c+4)* 36 Bc 2 0 A1 1 -19
Applying C, - C, —C,, we get 0 a adF1 1 10 2a 0 00
1 0 1 =0 o p01 o 100y 25 0O
e e e R O
c = c = c
(c+2)* 4c+12 36 -
¢ ¢ O [SAS™'| =8abc #0
1 o 1 [in2A sinC  sinB[J
o 2| ct 22 1 6/=0 D)~ A= BsinC sin2B  sinA B
(c+2)” 2c+6 36 FsinB  sinA  sin2CH
— 2
O ¢ —6c+8=0 \A|:B ck 2bk cos B ak E
a c=24 g bk ak 2ckcosCfH
O ! :45202 =2 [dcosA+acosA acosB+bcosA
€2 = =
. o =47 =16 =K’ SJCOSB+IJCOSA bcosB +bcosB

75. (A) »(q, 1) (B) = (p,5): (C) = (p. 1.5 (D) ~(q. 1. 1)

ficosC+ccosA  bcosC +ccosB

. . . . T.
(A) Here, X is an X 1 matrix, C is n X n matrix and X" is a acosC + ccos AL
bcosC+ccong

ccosC +ccosC[

1 X n matrix.
Hence, XTCX isa1l x1matrix.

Let XTCX =[A], then

T T T ATy TAT T T a cosA 0| |cosA a O
(XCCX) =XCXT) =X(-0X = -XCX =k*b cosB 0|x|cosB b 0|=kDO0O =0
. )[\)\]: ~[A] ¢ cosC 0| [cosC ¢ 0
a = 0
0 xTcx =0 76. Since, matrix A is skew-symmetric
i.e., XTCX is null matrix. U |Al=0
O |A*B* =0

(B) Consider the homogeneous system
I-A)X=0
0 AX =IX =X .. Q)

O A*B° is singular matrix.

Statement-1 is false and Statement-2 is true.



77. -

78.

79.

80. -

81. -

82.

AB=ABA=B0 A*=AandB*=B

O (A+B?=A*+B*+AB+BA=A+B+A +B

=2(A + B)

(A+ B)’=(A +B):.(A +B)

=2A + B)? =2*(A +B)
O (A+B) =2°(A+B)
Statement-1 is true and Statement-2 is false.
A 'exists only for non-singular matrix

AB=ACO A™Y(AB) = A"Y(AC)
O (ATTA)B=(A"tA)C
d IB=1IC
0 B =C,if A™" exist
O |[A|#0
Statement-1 is false and Statement-2 is true.
Statement-2 is false
det (A7") 2 det (- A")
[+ det (~A") =(-1)* det(A’) = — det(A")]
but in Statement-1
A=-AODA=-A
O det (A) = det(— A")
=—det A' = —det (A)

ad 2det (A) =0
O det (A) =0
Then, Statement-1 is true.

(BX)" (BY)={(I —A)(I + A" X} (I —A)(I +A)'Y
=XT{I+A™ 1 -A" (1 -AT +A)7Y
=XTT+ATY 1 -ATYU -A) I +A) 'Y

XTI -A)"(I+A)T -A)T +A)!
=XT(I-A)"'T-AI+AUI+A)7'Y
[cAT=-Aand(I - A)(I +A)=(I +A)(I -A)]
=x"0roy=x"y
Both Statements are true; Statement-2 is correct explanation
for Statement-1.
|A]=
and B=9A* (given)
O |B|=]9 A*| =9 |AJ

=81x4=324 0 |B"|=|B| =324

Hence, Statement-1 is false but Statement-2 is true.

-2 -1 -1
Odet(A-N)=| 1 -1-A 0 |=0
1 0 -1-A
A-MN)@@+A)?*=-1-A -1 -\ =0
AR PR +1=0

AP+ AP+ A+T =0
AP+ AT+ A=-T

O 0o og

Statement-1 is false but Statement-2 is true.

84.

85. -

86.

87. -

which is neither symmetric nor skew-symmetric. Infact every
square matrix can be expressed as a sum of symmetric and
skew-symmetric matrix. Hence, Statement-1 is false and
Statement-2 is true.

ABC is not defined, as order of A, B and C are such that they
are not conformable for multiplication.

Hence, Statement-1 is false and Statement-2 is true.

AT=-A
O |AT|=|-A]
=(-1)°’|A| =-| A
0 [A[=~-]A]
O 2| A=
0 |Al=

Both Statements are true but Statement-2 is a correct
explanation of Statement-1.

“+ S is skew-symmetric matrix
O sT=-5 ()
First we will show that I — S is non-singular. The equality
|I =S| =00 I is a characteristic root of the matrix S but this is
not possible, for a real skew-symmetric matrix can have zero
or purely imaginary numbers as its characteristic roots. Thus,
|I =S| #0i.e., I =S is non-singular.
We have
=T+ -5 ={q -8)7'(
(1= +8)" =T +8){1 =9}
(@ =)D +9)" =1 +9)"( =5)))
(" =sH7a" +8Ty =" +sH)(I" =s")!
(I+8)71 -S) =(I -S)(I +S)™ [from Eq. (i)]
( L+S)NI =S)I +8)I =9)™
=(I =T +S)7(I =)' +5)
=(L+S) I +S)I =S =9)™!
=(I =S)I =8){I +S)7'(I +9)
=Ig=10=1=1
Hence, A is orthogonal.

+5))"

o aAlas=

MMT =T (1)
Let B=M-1I ..(i)
O Bl =M" 1T =M" -M"™M [from Eq. (i)]

=M'(I -M)=-M"B
= det(- M"B)
=(-1)*det(M")det(B) =

[from Eq. (ii)]
Now, det(B")
— det(M") det(B)

0 det(B) = — det(M)det(B) = —det(B)
O det(B) =0
O dettM —1)=0



88. -

89.

90.

BAB =A™
0 ABAB = I
O (ABY =1
Now, AB = [Gos(a +2B) sin(@ +2B) O
%in(a +2B) —cos(@ +2[3)E 91.
and  (ABY =(ABYAB)=[ (=1 [-(AB)(AB)=1]
B 1
Also, BA'B=A""
or A*B=B'AT =(4B)! =
or At =A (1)
Now 42 :IICOSO( —sina [J¢osa —sina[]
’ %in(x cosal E%ina cosa E
[¢os20 —sin 20 [J
- %in 20 cos20 H
Similarly, A* = [bos dat = sin 40[]
%ln 40 cos 4d E
Hence, from Eq. (i)
[¢os 40 —sin40[] [¢osa —sind[]
%in 400 cos 4a H: %in o cosd E
or 40 =21 + A
. _om
3
D cos’0 cos O sin 000 cos? @ cos @sin @/
AB = .o OO0 . 0O
@:osesme sin“®@ [Jgos @sin @  sin® @ ]
_ [kos?Bcos® @+ cos Bcos @sin Bsin @
B gposz @cos Osin O+ sin? Bsin @Qcos @
cos?Ocos @sin @+ sin® @in 6cos @
cos B cos @sin Bsin @+ sin® Gin® (pg
[¢os Bcos @(cos Bcos @+ sin Bin @
- Bin 0 cos @(cos Bcos @+ sin Bsin @)
cos @sin @cos Bcos @t sin Gin ¢
sin O sin @(cos Bcos @+ sin Bsin @) E
[¢osBcos @cos(B— @ cos Bsin @eos( 6~
- %inecos @cos(B— @ sinBsin @cos (O —([)H
Clearly, AB is the zero matrix, if cos (0 ~ @) =0i.e,0 —@is an
odd multiple of g .
pom om0
Let A= gz m, ”zg
B ms ng
o, L, LO
O Al = g’ﬁ my m3g
Bnw n, n{
o m mod O, I, L0
Now, AAT = gz m, nzgx %"1 m, m3g
B my mE By n, n

05 sy, 0 0 0 oo
=, 3 S E o1 oD
1b2 2 2235 0
BLL Sh, EE @ o 1

Hence, matrix A is orthogonal.

Let us use the symbols Div, Dis, Tal for division, district,
taluka respectively and O, H, C, Cl, T and P for office
superintendent, Head clerk, Cashier, Clerk, Typist and Peon
respectively.

Then, the number of offices can be arranged as elements of a
row matrix A and the composition of staff in various offices

can be arranged in a3 X 6 matrix B (say).

Div Dis Tal
O A=[5 30 200]
® HC C T P
d 1 1 2+1 1 1+17
and B=b 1 1 1+1 0 1+10
E) 1 1 1 0 1 E
@ H C C T P
11 3 1 2;
or B= 1 1 2 o 20
E) 1 1 1 0 15

The basic monthly salaries of various types of employees of
these offices correspond to the elements of the column matrix
C.

0 (5000

0

i

0

O C= 0
al ESOD

T 0500

P HooH

(i) Total number of Posts = AB

O HCUC TUP
Div Dis Tal O 1 1 3 1 20
0O
[5 30 200]x 11 2 0 2
1< 0
m 1110 19

OH C C T P
=[5 235 235 275 5 270]
i.e., Required number of posts in all the offices taken

together are 5 office Suprintendents, 235 Head Clerks,
235 Cashiers, 275 Clerks, 5 Typists and 270 Peons.

(ii) The total basic monthly salary bill of each kind of office

= BC
(300010
M H C C T PO %OODH
_Ell 11 3 1 25[17550
m11 2 0 BSODCI
B 111 o0 1Hg5oDT

HooHp



[300 + 200 + 175 +3 X150 +1 X150 +2 X100[]

:Ebﬂxzoo +1 X175 +2 X150 +0+2x100%

FD+1x200+1 X175 +1 X150 +0 +1 x100[
16750

"0
£025 g
i.e., The total basic monthly salary bill of each divisional,
district and taluka offices are ¥ 1675, ¥ 875 and T 625,
respectively.
(iii) The total basic monthly salary bill of all the offices taken
together
= ABC = A(BC)
16750
=[5 30 200] x 5875 g
B25 g
=[5 %1675 +30 X875 +200 x625]
=[159625]
Hence, total basic monthly salary bill of all the offices
taken together is ¥ 159625.

92. The total load of stone and sand supplied by A can be
represented by row matrix X; and cost of one truck load of
stone and sand can be represented by column matrix Y.

O X, =[40 10],y, =220
1= ’1_%00H

Total amount paid by contractor to A = XY}
_ 120007
=[40 10] Bso0
=[48000 + 5000]
=[53000]
JAmount paid by contractor to A is ¥ 53000.
120007

Similarly for B, X, =[35 5],Y, =
y 2 = 1.Y, oo H
Total amount paid by contractor to B = X,Y,
=[35 5] 112000 [42000 + 2500]
oo
= [44500]
0 Amount paid by contractor to B is ¥ 44500.

Similarly for C,
azo000
X3 :[25 8],Y3 :HSOOH

Total amount paid by contractor to C = X,Y;
=125 8] 02000
Hoo
=[30000 + 4000] = [34000]
0 Amount paid by contractor to C is ¥ 34000.
0 a a an[]
93. We have, A :a b B bBB
A ¢ v oy
Applying R, - R, — R, and R; —» R; — R;, we get

a a a aad ]
- _ _ — oo U
A %) b-a B-a b3 a(l(D
M c—-a y—-a cy—-a0
Applying C, - C, —aC,,C; - C; —0C, and
C, - C, —aqaC,, we get

a 0 0 (U
= - - —aqU
A %) b-a B-a BB -ax O

0 c-a y-a cy-aa
Applying C, - C, —aC, —bC,, we get

a 0 0 0 a
A:% b-a B-a 0 B
B c-a y-a (c-b)y-o)F
For p(A) =3

c—a#0,y-aZz0,c-b#0,b-aZ0,B-0a #0
ie,azbb#cc#zaanda £ZB,B £y, y£d
o1 10Kk ud ® 20
g (- a
94. Wehave,% 5 7DE( vo %z 15
B 1 -166 wg B0 -18

or AX =B
or X=A"B ()
o1 10 Ok ul M 20
Where, A % 5 75X % vgandB %z 15 0
2 1 -1 g wd g -1

O  |A=1(-5-7) —1(-2 —-14) +12 -10)
=-12+16 -8=—-4%#0

Let C be the matrix of cofactors of elements of | A|.
@, Gy G0

o c= %21 Cyy C23g
[ G CuB

5 7| |27 2 5|0
1 -1 2 -1 |2 1 B
_olr 1 1 1] |11
_g 1 -1] |2 -1 2 1%
ol 11 1 1] g
Hl5 7 2 7 2 5|8
F12 16 -80
~0, -3 10
02 -3 1g
B2 -5 30
F12 2 20
O iA=c =0 — 50
adjA=C |]16 3 SEI
-8 1 30
i F12 2 20
_ ' 1
A=22- "0 -3 -s5U
| Al 40 O
B8 1 30
F12 2 20 2
_ 1
Now, A'B=--U1g -3 -50xEs 150
ows 40 D% 0
-8 1 38 M -1f



D—4 40 0 -10
D_ —gl O
12 sua 2 0
@-20 -4 B3 10
From Eq. (i) X=A"'B
G w0 O -10
O= O
. 4 'd 2g
B wB B 10
On equating the corresponding elements, we have
x=Lu=-1
y=3v=2
z=5w=1
95. Since, x; =3y, +2y, —,
3,0
0 [x1=0 2 -113.0
&8
Putting the values of y,, y,, y;, we get
Lk —z, + 230
[x]=[3 2 —11H+z, +32,3
Bz + 2z, + 00
0 -1 100
-5 2 B 1 0,0
B2 1 003,06
&0
- O
=[3+0-2 -3+2 - +6 +
[3+0-2 321360]%2D
&;0
1
=[1 -2 9] =,

BRI &

mOoOod

3
[x]=[z —2z, +9z;]
u X, =z, =2z, +9z4 ..(i)

Further, x,=-y, +4y, +5y,
0 [)=(-1 4 5153.0

Putting the values of y,, y,, y;, we get

[k —z, + 230
[x,]=[-1 4 5]8)+22+323B
Bz, +z, + 0
o -1 10&, 0
=[-1 4 5% D%D
2 1 088.8
2,0
i _ 0
[-1+0+10 1+4 +5 -1 +12 +O]%2D
&8
z,0
=[9 10 %ZE‘: [9z, + 10z, +11z,]
&8

Hence, ...(i)

x, =9z, +10z, + 11z,

96.

97.

Further, x; = y, — y, +3y;
1
O [x]=11 -1 3]9,0

Putting the values of y,, y,, v, we get

Ly —z, 230
O [x,]=[1 -1 3]§+z2+3z3D
Bz +2z,+ 00
o -1 10%0
- _ ad ad
[1 13]%) e
2 1 0888
z,0
O
=[1-0+6 -1-1+ -3 +
[1-0+6 113130]%2D
858
z,0
=[7 1 -2] %Zg:[hl +2, —22,]
858
t Xy=7z, +z, —2z4

Hence, from Egs. (i), (ii) and (iii), we get

X =z —2zy 925, x, =9z, + 10z, + 11z, x5 =72, +z, —2z4
Given equations can be written as,
2x —3y +6z =5t +3
y—4z =1t
4x =5y +8z =9t +k
which is of the form AX = B.

Let C be the augmented matrix, then

2 -3 6:5t+3[
— — : 0
C= : B]= -4 :1-
[A:B] %w 1ot
B -5 8:9t+kf
Applying R, — R, —2R1, then
-3 6 5t +3 0
ad
l_
Cc= %) [RET
-4 ‘-t +k 60
Applying R; — R3 - R,, then
2 -3 6:5t+3 0
— : ad
C= 1 -4 :1-t
d 1ot g
M 0 0'k-70
(i) For no solution
Ry # Re
O k%7
(ii) For infinite number of solutions
Ry =Re
O k=7
AX =U has infinite many solutions
O |Al =0 =[A] =[A,] =|A;]
Now, |[Al =0
a 1 0
O 1 b d|=0 0O (ab-1)(c —d) =0
1 b ¢

a ab=1orc=d

...(iii)

()



and |A] =0 @ o0 o0 @ 0 0O
1 0 = O g7 = a
f B c c I:I’dI B) d OI:I
g g b d|=0 0 -2c 4c B 0 df
h b
¢ DByA_IZé[A2+cA+dI]
g fole =d) = ge + Zd _:O hd y O 6=1+c+d [By equality of matrices]
fole —d) = ge -+ (i) (-6, 11) satisty the relation.
O |A,l=0 99. If 0 = pAPT
a f o0 then PTQ = APT [ PPT =1]
g 1 g d|=0 0 PTQ™05p = ApTQM4p
1 h oc = A2PTQ™3p = 43pTo202p
a a(ge —dh) = f(c —d) =0 = A2 pT(Op)
a a(ge —dh) = f(c —d) ...(iii) = A2 pT (py) [0 = PAPT 0 QP = PA]
|As =0 = A2005
a1 f O 200500
0 1 b gl=0 0 A2005=B) IH
1 b h
O ooo oo O oQg
2 _
O (h-g)ab-1)=0 100. ATH 1B HB A
0 h=gorab=1 .(iv) A3—D ooo oO_0O o0
Takingc =d 0 h = g and ab # 1 (from Egs. (i), (ii) and (iv)) - % IHE 15_ % 1%
Now, taking BX =V, .0 og
O A" =
a 1 1 B 1
Then, Bl=|0 d =0 0 -1 0
en | B| c nA:I]l D(n—l)I=Em t
fgh B on Ho n-1f
[ In view of ¢ =d and g = h, ¢, and ¢, are identical]

O od_

ad BX =V has no unique solution. nA=(n-1)1I :Ell IH A
2
@ b 101. AP—A+1=0
and |Bl=|0 d c|=0 [c=d, g=h]
0 g h 0 I=A-A* O I=AU-A)
a a® 1 O ATTT=ATTAI-A) O AT =1-A
— _ 2, _ 2 A
|B,J=|0 0 ; a“fc =a"df [e=d] Ek% O o OEHCE Dl%
fo 102. (i) Let U, beg sothat% 1 0 @ :%
a 1 d % 2 1% @ %
and [B=|0 d 0 |=-a"df 0 010
If a*df # 0, then | B,| =| By| # 0 1
Hence, no solution exist. E 2 E %2 E
O o o0 % 0 010 Similarly, U, =§:1 Us;=1
. - O4-1-1 _.0 4@ @3%
98. Given, A %) 1 l[fA 6§ 4 lI:I
B -2 40 M 2 10 ot 2 2g
g o oo o og O 0 00 Hence, Uzaz -1 _1§
2 _ O e _ d 1 -4 -3
A % 1 1%) 1 1DE€ 15

O O
-2 4@ -2 48 B -10 140 O |U|=3



01 -2 00
(ii) AdJUZE| 7 =5 —3|:|
g‘? -6 3%
0 U :AdJU :AdJU
U] 3

[0 sum of the elements of

1
U lzg(—l—Z +0 -7 =5 =3 +9 +6 +3)=0

(iii) The value of

01 2

(320)U 320)D2
Foros -

3
144)%

C [}

=(-3+8 +0)=5

103. Azﬁ i@m%

Oa

5 AB:Bia 4bE

ogQ

2b0

0gd
o

20 [Oa

2a[]

and ba = Eo B H Be ad

Hence, AB = BA only whena =b.

104. A*-B*=(A -B)(A +B)
O A®-B*= A% + AB -BA —-B?
O AB = BA
5 50 o[
105.4=00 o sa) |ADA|=|A[|A|=(@sa) =25
P o 508
O a?=L
25
0 a=:!
5
106. . A'=A B =-B
Given, (A + B)(A -B)=(A —B)(A +B)
00 A®’-AB+BA -B®> =A* + AB -BA -B*
0 AB = BA
Also, given (AB) =(-1)" AB
O B'A' =(-1)* AB
0 - BA oA 1) AB
O -1 =(-1)f [
u k=135,...
1
107.Let A = =
B) 1/2H
1
det A = =
0 1/2

AB = BA]

P s

“Ho 2§

_ 03 (U]
and let =
H—:«; -1/3H
0
det A = = -
-3 -1/3
412073 o0
3 -3f
0 10
108.1eta=2 551 OO
B -1F Ho 1
Then, A*=1
0
0 det A= - =—landtr(A)=0

109. (i) If two zero’s are the entries in the diagonal, then

’c, x %, =9
If the entries in the principal diagonal is1, then
’C, =3
O Total matrix =9 +3 =12
O a b0
(if) % 0 c%eitherbZOocmOl] [A]#£0
7 ¢ 10
U 2 matrices
O a bO

Ef 1 cgeithera=00rc=0D|A|¢0
B ¢ of
0 2 matrices
O a b0
% 0 cgeitheraZOOrbZOD|A|¢0
B c oF
U 2 matrices
g a b0
ad
4 1 eg
B c 10
Ifa=b=00]A|=0
Ifa=c=00]A|=0
Ifb=c=00]A|=0
O There will be only 6 matrices.

(iii) The six matrix A for which| A | =0 are

0 10
0 lglj inconsistent
1 18
o
1%5 inconsistent
0
10

0 gl] infinite solutions

08

OO0 @O0gd oo g



0gd

OBEI inconsistent

1H

10

OBI:I inconsistent

15

ogd

IBEI infinite solutions

15

110.|adj A|=| A" "= AP = A]

adj(adj A)=| A" * A

S|A|PTPA=|AIPA=A

B0 DO H @GO d
= T =T = T = S S < S ST U

111. Three planes cannot meet only at two distinct points.
Hence, number of matrices = 0
112.1f A is symmetric matrix, then b =c¢

a
0 det(a)=|

a b, cl{0,1,23,..,p~ 1}
Number of numbers of type

=a®> =b® =(a +b)(a -b)

np =1
np+1=1
np+2=

np+(p-1)=10n01
(i) as det (A)is divisible by p U either a + b divisible by p
corresponding number of ways = (p — 1) [excluding zero] or
(a — b) is divisible by p corresponding number of ways = p
Total Number of ways =2p —1
(ii) as Tr (A) not divisible by p 0 a 2 0
det (A) is divisible by p O a® — be divisible by p
Number of ways of selection of a, b, ¢
=(p -V p -1 x1] =(p -1)*
(iii) Total number of A=p xp xp =p°
Number of A such that det (A) divisible by p
=(p —1)* + number of A in whicha =0
=(p-1)+p+p-1=p°
Required number = p* - p°
113.) A| =2k —1) (-1 +4k?) +24k @k +4kvk)
+ 2k (4kk +2vk)(@k —1) (4k* —1)
+ 4k + 8k +8k” + 4k
=(2k —1) (4k* —1) +8k +16k*
=8k® —4k? —2k +1 +8k +16k°
=8k” +12k* +6k +1
| B| = 0as B is skew-symmetric matrix of odd order.
O @8k®+12k* + 6k +1)* =(10°)*

0 @2k +1)* =10°
O 2k +1=10
0 k=45
O [k]=4

114. First row with exactly one zero
[0 Total number of cases =6
First row 2 zeroes, we get more cases.
0 Total we get more than 7.

115. Let A = ﬁ’; Zﬁ abed %0

- 58 8

4 + bdO
0 AZ:BJ bc ab bfl]
Che +cd be+d°0
0 a® +bc=1bc+d* =1
ab +bd =ac +cd =0
cZ0andb #0
and a+d=0
Trace A=a+d =0

| Al=ad —bc = -a® —bc =1
116. MN = NM
M*NE(MIN)Y P (MN~HT MANANTS (M7 (N THT Ou”
=MNOMD) TP (N M =-MPIN (M) (NT) T MT
=+ M*NM'N"'M" =-M INMM'N™' M
= —MNN"'M =-M*
Note

A skew-symmetric matrix of order 3 cannot be non-singular
hence the question is wrong.

117. (i) a+8b +7c =0; 9a+2b +3c =0
7a+7b+7c =0
Solving these equations, we get
b =6a
a c=-T7a
2x+y +z=0
0 2a+6a+(—7a) =1
a a=1,b=6c=-7
0 Ta+b+c=7+6 -7 =6
(ii) " a =2 with b and c satisfying (E)
0 2+8b+7c=0,18+2b+3c=0
and 2+b+c¢=0
b=12andc=-14
1 3 3 + 1 + 3

Now,

we get

3
Hence, — + — + —
o o S
3w
+

0.)3

3 & ot
+

3(.014

1

=3w +1 +30
=1 +3(w + )
=1+3(-1) =-2



(iii) ~ b =6, with a and c satisfying (E)
0 a+48+7¢=0,9a+12+3¢c=0,a+6+c =0

we get a=1c=-7
Given, @, [3 are the roots ofax? + bx +¢c =0
b
O a+B=-—=-6
a
aB:E:—7
a
+ f—
Now 141 0*B_6_6
a B ap -7 7
S S U g
+-0 =
0 SRt E
n=0 n=0
Rt
1
= =7
1-6/7
118. For the given matrix to be non singular
1 a b
0 Ww 1 c¢|#0
o w1
g 1-(a+c)w+acw’ 20
a 1-aw)(1 —cw) 20
a azw?andc #w’

** a, b and c are complex cube roots of unity.
Ua and ¢ can take only one value i.e., @ while b can take two
values i.e., wand w’.
[0 Total number of distinct =2
@ b cO
- a
119. Let M %r ¢ fg
& h i
oad 10
0o-0, 0 -1 .= =
ME{D D2 gib=-1e=2h=3
B8 B3 8
010 010

M%lg:gl E O a=0d=3g=2

oo g
D: |:| + +i = ] =
MSDBODDgh112DI7
g5 828
0 Sum of diagonal elements =a +e +i =0 +2 +7 =9

120. Since, A and B are symmetric matrices

g A'=AandB' =B

Statement-1Let P = A(BA)

O P'=(A(BA)) = (BA) A
=(A'B') A
=(AB) A [- A=A B =B]
=A(BA) [By associative law]

=P

0 A (BA)is symmetric
Now, let Q=(AB) A
Q' =((AB) A)
=A"(AB) = A (B A)
=A(BA)
=(AB) A
=0
0 (AB) Ais symmetric.
[1 Statement-1 is true.
Statement - 2 (AB) = B' A = BA
= AB
U ABis symmetric matrix
[]Statement-2 is true.

Hence, both Statements are true, Statement-2 is not a correct
explanation for Statement-1.

[+ A'= A, B' = B]
[By associative law]

[ A=A B = B]
[ AB = BA]

224y 2%a;, 2%ag
121. We have, |Q|=|2%ay 2%a5; 2G5
2tas 2% 2%a3
b a2 13
=22’ 2% 2a,, 2a,, 24,
221131 22(132 22a33
G Gy g3
=2’ 202% |4y ay ay|=2"|P|
as; 43y ds3
0 | Q] =2" x2 =2"
122.-: Pl =2p +1] )
o @eH'=ep+1)
0 P=2P" +] .. (ii)
From Egs. (i) and (ii), we get
P=202P+I1)+1I
a pP=-1
0 PX=-IX =-X
o 4 40
123. Given, adj P =% 1 7%
B t 38
1 4 4
O |adjiP|=|2 1 7
1 1 3
=1(-4) —4(-1) +4(1) =4
O [P =4
O |P|=%2

ajn
124. Letu, + u, = g%

Now, Auy + Au, =

griog
e



125.

126.

127. (a) (N"MN)T = NTMY(NT)T = NTM'N =NTMN

I
grd I
o Dg 0o 04d

u Ay + uy)

O o ogmxO
K
> 1
a x g od
0 d 2x 4y u_go
%x+2y+z% %@
0 x=1,2x+y=1
and 3x+2y +z =0
O x=1l,y=-1L,z=-1
grg

Hence, u, +u, = éll:llz|
.

Given, P* =@’
and P%Q=Q%
Subtracting Eq. (i) and (ii), we get
p? —PZQ =Q3 _QZP
P*(P-Q)=-Q*(P -Q)

u P2+ Q%) (P-Q) =0
O [(P*+0)(P-Q)=0|
u | P2+ Q*||P-Q|=0
O |P2+ Q% =0
Given,adj A =P
O ladjA|=[P|
u | AP =] P|
0 16=|P|
1 a 3
O 16=[1 3 3
2 4 4
0 16 =1(0) =0t (4 —6) +3(4 —6)
O 16 =20 -6
O 200 =22
g a= 11

or - NTMN According as M is symmetric or

skew-symmetric.
O Correct.

(b) (MN = NM)" =(MN)" =(NM)" =N"M" -M'NT

NM - MN
~(MN - NM)

O correct
(¢) MN)T = NTMT = NM # MN

0O Incorrect.

()
... (ii)

[ PZQ]

[ A[=4]

[ M, N are symmetric]

[ M, N are symmetric]

(d) (adjM) (adjN) = adj (NM) # adj (MN)
[J Incorrect.

0 w? W’
U s 4
128.0 = [pylyy =[0 Ty =0k
- _pzjnxn_ n xn _DOO4 0)5
|:|:
0 0..001
O
. P2=§ 0 0"‘0D=0
0 0 0..00
o : : :Q
M 0 0..0(

of
%
of

@on.+1 (dll+ 2 mn'+ 3 (;JZY, E

L@t D

+n U
AL
RRSRLES

0

If n is multiple of 3, so for P 2 £ 0, n should not be a multiple of

3,i.e.n can take values 55, 56 and 58.

129.B=A""' A’

B =(ATAY= AATY

Now, BB'=(AT'A)AATY=AT"(A A) AT

= A7 (AA) (A7
=(ATTA) A (AT

[ A A= AA']

S(IA) AT =A (A=A A)'=T"'=1

b
130.Let M = g E, where a, b, ¢ O1
c

a b

M is invertible if Z0
c

O ac-b*#0

(a) §E= E’ED a=b=c 0 ac—-b>=0

0 Option (a) is incorrect
b)[bcl=[ablOa=b=cOac-b>=0

O Option (b) is incorrect

0
(c)M=m Dthen|M|=ac¢O
B o
0 M is invertible

[J Option (c) is correct.
(d) As ac # (Integer)* O ac # b*
0 Option (d) is correct.

131. Given, MN = NM, M # N? and M* = N*

Then, M*=N*
0 (M+ N*)(M-N?% =0
| M+ N*=0
0 | M+ N%| =0

(a) | M* + MN* | =| M|| M + N*| =0
O Option (a) is correct.

(b) (M* + MNH YU =M (M + N*) U =0
0 Option (b) is correct.

[+ M #N?]



(c) | M* + MN?| =0 from option (a)
O | M*+ MN?| %1
0 Option (c) is incorrect.

(d) If AX =0and| A| =0, then X can be non-zero.

132.-- AAT =9]

02 200 2 ad O 0 00
_,0 O- O
A=
0 9 0 a+4+2b0 O 0 00
DB 0 9 za+2—2bg: 9 og

B+4+2b 2a+2-2b a° +4 +b°F B 0 90
On comparing, we get
a+2b+4=0
2a -2b+2=0
From Egs. (i) and (ii), we get
-2,

a =

b=-1
0 Ordered pair is (-2, —1).
133.-

() (Y3 74 _ gt Y3)T=(Y3Z4)T —(Z4 Y3)T

xT=-x,yYI=-v,2T=2Z

=Y ) -z
=Dty =y
=-z'v’+y* z¢

=y*z* - z7'v?

Option (a) is incorrect.

(b) X* + Y* is symmetric matrix. Option b is incorrect.

() (X* Z° - Z°x"'=(x*Z2*" —(2° x*)T
=2 (X =2
=(z") (") (D)2
=7°x" -x'7°
=—(X'Z® - Z2°x")
O Option (c) is correct.

d) X®+v%is skew-symmetric matrix. Option (d) is

correct.
134. - Aadj A= AAT
O AT(A adj A) = AT (AAT)
O (A7A)adjA=(AT"A)AT
O I(adj A) = IAT

or adj A = AT

02 b0 Ba 30
o Hs saH Ho 2H
O 5a =2and b =3
g 5a+b =5

135.-.~PQ:kID%Q— 0o et % ()

Also |P|=1200 +20 ..(ii)

and given q,; = s

Comparing the third element of 2" row on both sides,
we get ;(— (3o +4) =1 X_—k
(120 +20) kK 8
0 2400+ 32 = 1200 + 20
a=-1 ...(iii)
o (1) From (i), |P|=8 (iv)
- (1) Also PO =kI
O [P =|KI|
O [Pl0] = k*
2 g 2Q
O sxk =g O |P| =38, Q\:k—m
0 20
0 k=4 (V)
(b) 40 —k+8 = —4 —4 +8 =0
(c) det (P adj(Q)) =|P| | adj Q|=|P||Q[* =8 x8? =2°
(d) det (Qadj(P)) =|Q| |adj P|=| Q|| P[* =8 x8% =2°
136. - 7 =_1+Tﬁi = ()
0 w *=1and1+w+0of =0
r s|:|
Now, = g_(;)) o 0
Ow” o g
U0 o*0f-w) o0
o PT=0 o 00 2 0
W o OOw o0
Dot F(w
B +é) S+ d
D o"+o S(-y+ Q5
= . |:|( w’ =1)
7 (W) + o) d+d O
10
pr=-1=0 o ..(i)

T B
Form Egs. (i) and (ii), we get

W’ + W =-1
W ((-w) + ) =0
0 ris odd and s = r but not a multiple of 3. Which is possible
whenr =s =1

and

0 Only one pair is there.



oo o o0 o 0 o0
-0 O- 7.0 O-
137.p B4 1 0g=I+4 0 0g=I+A
A6 4 10 A6 4 0f
o 0 o
-0 0
L =
et A=t 0 09
A6 4 08
o 0 o0 m 0 00
2 _ 3 _ O
0 ABOOOSandA%OOD
g6 0 0 M o0 of
0 A"is a null matrix 0> 3
0 PO =(1+A)° =1 +504 +2224 42
0 Q+J =1+50A +25 x49A*
or 0 =50A +25 x49A*
go o0 oo Ogo 0 oQ
= 4 O O
%oo 0 ogkgo 0 05

800 200 0F F9600 0 0F

Uy g qs0 OO0 0
%21 Q22 92 B: BZOO 0
@51 s

On comparing, we get

02

da1 = G35 =200, g3; =20400

sy + @5y _ 20400 +200
I 200

=102 +1 =103

=-3002 -30 016 -90

138'."A2:H4 1A 1H Bz 13f

O

016  -90

2 —
3A +12A_SH-12 13H+12H'4 lH

72 —630
“Hs4 51 {

1 63
adj 3A% +124) -0 -
Ba 72H

00
g

0
t

q5sE 20400 200 OF

2

=30



