DCAM classes

Dynamic Classes for Aca demic Master y

3.MATRICES

10.

11.

12.

Single Correct Answer Type

If A and B are two square matrices such that B = —A~! BA, then
(A + B)?is equal to
a) A> + B? b) 0 c) A> + 2AB + B?

d)A+B

If the system of equations x + ay = 0, az + y = 0 andax + z = 0 has infinite solutions, then the value of a

is

a) -1 b) 1 o0
fa=| 1 tan x],then ATA s
l— tan x 1
a) [— cos 2x sin Zx] )[cos 2x —sin Zx] ) [cos 2xX coS Zx]
—sin 2X COS2x sin2x  cos2x cos2x sin2x
itp = [V3/2 1/2],,4 = [1 1] and Q = PAPT, then PT Q2095 p s
|—1/2 /3/2 01
a) (1 2005]
L 0 1
(1 2005
b) L 2005 1]
J 1 0 ]
12005 1
1 0
d) 0 1

=) gy -son=

Ofa+b+c+dis

]. Then the value

a) 2 b) 1 c) 4
The inverse of a skew-symmetric matrix of odd order is
a) A symmetric matrix  b) A skew symmetric c) Diagonal matrix

_ _ (2, wheni=j
IfA= [aif]4><4 ,such thata;; = {O, when i #

{det (adj7(adj A))}

}, then

is (where {-} represents fractional part function)

a)1/7 b) 2/7 c) 3/7
A is an involuntary matrix given by
0o 1 -1
A=14 -3 4 ] , then the inverse of A/2 will be
3 =3 4
At A
a) 24 b) - ) >
If A> — A+ 1 = 0, then the inverse of A is
a) A™?2 b)A+1 Ql—A
01 2 1/2 1/2 1/2
IfA=|1 2 3land4A™!= [—4 3 c ], then the values
3 a 1 5/2 1-3/2 1/2
Of a and c are equal to
a) 1,1 b)1,—1 c) 1,2
-2
If [1/25 1/025]= —Sa g , then the value of x is
a) a/125 b)2a/125 c) 2a/25
Let A and B be two 2 X 2 matrices. Consider the statements
1. AB=0 = A=00orB=0
2. AB=1, > A= B!
3. (A+ B)? = A2 + 24B + B?

d) No real values

d) None of these

d) None of these

d) Does not exist

d) None of these

d) A2

d)A—1

d)-1,1

d) None of these
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Then

a) (i) and (ii) are false, (iii)is true b) (i) And (iii) are false, (i) is true

c) (i) is false, (ii) and (iii) are true d) (i) and (iii) are false, (ii) is true

If A is order 3 square matrix such that |A|=2, then

ladj(adj(adj A))] is

a) 512 b) 256 c) 64 d) None of these
For two unimodular complex numbers —z, andz,,

— -1 -1
Z1 —22 21 32 .
[Z_z 2 ] [_ % 7l equal to
21 22 10 1/2 0 ] d) None of these
a) [Z_l Z_z] b) [0 1] ) [ 0 1/2
If A is a square matrix of order n such that |adj(adjA)|= |A|°then the value of n can be
a) 4 b) 2 c) Either 4 or 2 d) None of these
IfA = [Ccl Z] (where bc # 0) satisfies the equations x? + k = 0, then
a)a+d=0 b) k = —|A| c) k =1A]| d) None of these
Let (x) = g .If A is matrix for which A3 = 0, then f(4)is
a)l+ A+ A? b) I + 24 + A? Q)I—A—A? d) None of these
The inverse of a diagonal matrix is
a) A diagonal matrix b) a skew symmetric matrix
c) A symmetric matrix d) None of these
If A and B are square matrices of order n, then A — Al and B — Al commute for every scalar 4, only if
a) AB =BA b)AB+BA =0 c)A=-B d) None of these
. . _[2 11 ,_1[3 4
Consider three matrices A = [4 1], B = [2 3 and
— 2 3
C = [_32 34]. Then the value of the sum tr(4) + tr (Azic) +tr (A—(ic) ) +tr (A—(B:) ) + -+ oois
a)6 b) 9 c) 12 d) None
i =i I | 8
IfA—[_. i]andB— [_1 1],thenA equals
a) 4B b) 128B c) —128B d) —64B
Let A be an n*"*-order square matrix and B be its adjoint, then|AB + K1, is (where K is a scalar quantity)
a) (Al + k)" 2 b) (IA] + K)" o (Al + k)™t d) None of these
IfA3 = 0,then I + A + A? eauals
a)l—A b) (I + AYH)1 c)(I-4A)1 d) None of these
_ a+ib c+id 2 2 2 2 _ 1
IfA_[—c+id a—ib and a® + b* + c* + d“ = 1,then A" is equal to
a) [ a+ib —c— id] ) [ a+ib —c+ id] 0 [ a—ib —c—id d) None of these
—c+id a-—ib —c+id a-—ib —c—id a+ib
x 3 2
Given that matrixA = (1 y 4]|.Ifxyz = 60 and 8x + 4y + 33 = 20, then A(adjA) is equal to
2 2 z
64 0 O 88 0 O 68 0 O 34 0 O
a)[0 64 0 b)[0 88 0 cJ[o0 68 0 A0 34 0
0 0 64 0O 0 88 0 0 68 0 0 34
2 -1 -1 -8 -10
If 1 0|]A=|1 -2 -5 |, then sum of all the elements
-3 4 9 22 15
of matrix 4 is
a)o b) 1 c) 2 d) -3

cosa —sina 0
sina  cosa 0],wherea € R. Then
0 0 1

(F(a))_lis equal to

Let () =
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

a) F(a™) b) F(—a) c) F2a) d) None of these
cosa sina 0
IfA(a, B) = [— sina cosa O ]then A(a, B)~tis equal to

0 0 ef
a) 1;1(_10‘: —B) . 113) AO(—a:ﬁ) c) A(a,—B) d) A(a, B)
fls Slale 5l=1; 1) thena=
A} oo il 9[; 3l a-[} o
IfadjB = A,|P| = |Q| = 1, then adj(Q"1BP™ 1) is
a) PQ b) QAP ¢) PAQ d) PA™1Q
Ais a2 X 2 matrix such that A [_11] = [_21] and A? [_11] = [1]

The sum of the elements of A is

a) -1 b) 0 c) 2 d)5
If A and B are two non-singular matrices of the same order

Such thatB™ = I, for some positive integerr > 1. Then A~1B""14A — A71B714 =

a)l b) 21 c) 0 d) —I
(—A)~'is always equal to (where 4 is nt" -order square matrix)
a) (—1)"A™t b) —A~1 c) (—1)*1471 d) None of these
1 3 117[1
The equation [1 xy] [0 2 —1]||x|=[0] has
0 0 11y
(Dfor y = 0(p) rational roots
(ii) for y = —1(q) irrational roots
(r) integral roots
Then
(D) (i)
a)(p) (@ b) (@) (p) ® (@ d@ ()
If P is non-singular matrix, then value of adj(P~1) in terms of P is
a) P/|P| b) P|P| c)P d) None of these
If A and B are two non-zero square matrices of the same order such that the product AB = O, then
a) Both 4Aand Bmust be singular b) Exactly one of them must be singular
c) Both of them are non-singular d) None of these
IfA= [ 0 —tan a/Z] and [ is a 2X 2 unit matrix, then
tana/2 0
(=D Gne me |
a)-I+A b)I—A c)-1—-A d) None of these
If A is non-singular and (A — 2I)(A — 4I) — 0, then% A+ %A_l
Is equal to
a)0 b) I c) 21 d) 61
Which of the following is an orthogonal matrix?
6/7 2/7 —=3/7 6/7 2/7 3/7
a)|2/7 3/7 6/7] b)(2/7 -3/7 6/7]
13/7 —6/7 2/7 13/7  6/7 —=2/7

o | 2/7 3/7 6/7 d)| 2/7 2/7 =3/7
-3/7 6/7 2/7 —6/7 2/7 3/7
6 11

If matrix A is given by A = [2 4 ], then the determinant ofA2%0> — 642004 js

a) 22006 b) (_11)2005 C) _22005 .7 d) (_9)2004
If Ais a square matrix such that A2 = A, then (I + A)3 — 74 is

—6/7 —2/7 —3/7] r6/7 —2/7 3/7]
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42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

a) 31 b) O )l d) 21
Let 4, B be two matrices such that they commute, then for any positive integer n,

1. AB™ = B™ A (ii) (AB)™ = A"B"

a) Only (i) is correct b) Both (i) and (ii) are correct
c) Only (ii) is correct d) None of (i) and (ii) is correct
Given2x —y + 2z = 2,x — 2y + 2z = —4,x + y + Az = 4 then the value of 1 such that the given system of
equations has no solution, is

a) 3 b) 1 )0 d) -3
The number of solutions of the matrix equation X? = [; é] is
a) More than 2 b) 2 o0 d1
If A is a skew-symmetric matrix and n is odd positive integer, then A™ is
a) A skew-symmetric matrix b) A symmetric matrix
c) A diagonal matrix d) None of these
If A,B,A + I,A + B are idempotent matrices, then AB is equal
To
a) BA b) —BA o)l d) 0
_fJa0 Mo : 2 o
IfA= [1 1] and B = [5 1],then value of a for which 4 = B is
a)l b) -1 c) 4 d) No real values
Let a and b be two real numbers such thata > 1,b > 1.
_(a 0 . 1
IfA = (0 b)' then lim,,_,,, A™" is

a) Unit matrix b) Null matrix c) 21 d) None of these
If A and B are symmetric matrices of the same order and
X =AB + BAandY = AB — BA, then (XY)T is equal to

a) XY b) YX c) —YX d) None of these
a b c q -b vy

IfA=|x y z|,B=|-p a —x] and if A is invertible,
p q T r —c 3z

Then which of the following is not true?

a) |A| = |B| b) |A| = —|B|

c) |adjd|= —|adjB| d) A is invertble if and only if B is invertible

In which of the following type of matrix inverse does not exist always

a) Idempotent b) Orthogonal c) Involuntary d) None of these

X 1
The number of 3X 3 matrices A whose entries are either 0 or 1 and for which the system A [y] = [Olhas
z 0

exactly two distinct solutions, is

a)o b)2° -1 c) 168 d) 2
1 2 3 0
LetA= 12 0 5|andB = —3]. Which of the following is true?
0 2 1 1
a) AX = B has a unique solution b) AX = B has exactly three solutions
c) AX = B has infinity many solutions d) AX = B is inconsistent
The matrix X for which [1 _4] X = [_16 _6] is
3 - 7 2
1 2
-2 —4 5 5 —-16 —6 161 2
a)[_3 1] )l 3 1 C)[7 2] d)72
10 5
1 2 0 2 -1 5
LetA+ 2B = [ 6 -3 3] and2A—-B = |2 -1 6]. Then tr(A4) — tr(B) has the value equal to
-5 3 1 0 1 2

Pagel4



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

a)0 b) 1 c) 2 d) None
Elements of matrix A of order 10 x 10 are defined asa,, = w'*/ (where w is cube coot of unity), then trace
(4) of the matrix is

a)o b) 1 3 d) None of these
The number of diagonal matrix A of ordern for which 43 = 4 is
a) 1l b) 0 c) 2" d) 3"
- cos? 6 cos @ sin 6
The product of matrices A = [ | 5 and
cos 8sin O sin® 6

2 .
Bz[ cos“ ¢ cos @sin @

] is a null matrix if 8 — ¢ =

cos @ sin @ sin? @
a) 2nm,n € Z b)n%,nEZ c) (2n+1)§,n €Z d)nm,nezZ
If A is an orthogonal matrix, then A~ 'equals
a) AT b) A c) A? d) None of these
IfA= [g Z] is nt" root of I,, then choose the correct statement:
1. Ifnisodd,a=1,b=0
2. Ifnisodd,a=-1,b=0
3. Ifniseven,a=1,b =0
4, Ifniseven,a=-1,b=0
a) i, ii, iii b) ii, iii, iv c) i, ii, iii, iv d) i, iii, iv

If nt"-order square matrix Ais a orthogonal, then,

ladj(adj A)| is

a) Always —1 ifn is even b) Always 1 if n is odd
c) Always 1 d) None of these

For eachreal x, -1 < x < 1.Let A(x)be the matrix

-1 1 —X _ x+y
(1-x) [—x 1 ] and z = Tray Then
a) A(z) = A()A(Y) b)A(z) = A(x) —A(Y) ) AR =AM +A®Y) d)Alz) =A@[AG)]!
If Aand Bare square matrices of the same order and A is non-singular, then for a positive integer

n, (A"1BA)™is equal to

a) A7"B"AM b) A"B™A " c) A71B"A d) n(A71BA)
If k € Ry, then det{adj(kl,,)} is equal to
a) k"1 b) k(-1 c) k™ d) k

cosx —sinx 0 cosy 0 siny
If F(x) = !sinx cos x 0] and G(y) = 0 1 0 ]

0 0 1 —siny 0 cosy

Then [F(x)G(—y)] ! is equal to
a) F(=x)G(-y) b) G(=y)F(—x) ) Fx™He(y™) d) Gy HF(x™)
If A% = I, then the value of det(4 — I is (where A has order 3)
a) 1l b) —1 )0 d) Cannot say anything

If A is a non-singular matrix such that AAT = ATA and
B = A71AT, then matrix B is

a) Involuntary b) Orthogonal c) Idempotent d) None of these
-5 -8 0 ]

The matrix A = | 3 5 0 |is
1 2 -1

a) I[dempotent matrix b) Involutory matrix c) Nilpotent matrix d) None of these

If A and B are two matrices such that AB = B and BA = A, then

a) (A>—B°)3=A-B b) (4% — B>)3 = 4% — B3

c) A — B isidempotent d) A — B is nilpotent

If A is singular matrix, then adj A is

a) Singular b) Non-singular c) Symmetric d) Not defined
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

If A is a non-diagonal involutory matrix, then

a)A—-1=0 b)A+I=0
c) A — I is non-zero singular d) None of these
If Ay, As, ..., Ayy_q are n skew symmetric matrices of same order, then B = Y7_, (2r — 1)(A,_1)%" " will
be
a) Symmetric b) Skew-symmetric
c) Neither symmetric nor skew-symmetric d) Data not adequate
If A and B are two non-singular matrices such that AB = C, then |B]| is equal to
IC] |A| d) None of these
A7 b) Il c) IC]

If Pis an orthogonal matrix and Q = PAPT and x = PTQ1000p,
Then x~ ! is, where 4 is involutary matrix

a) A b) I c) A000 d) None of these
_17 1 1+ =T

IfA_\@[l—i 1 ],thenA(A ) equals

a) 0 b) / c) -1 d) 2/

If Ais symmetric as well as skew-symmetric matrix, then 4 is

a) Diagonal matrix b) Null matrix ¢) Triangular matrix d) None of these

If A and B are square matrices of the same order and 4 is non-singular, then for a positive integer n,
(A"1BA)" is equal to

a) A"Bn AN b) A"B"A ) A1B"A d) n(A~1BA)
1 2 _ l+x .
If A [2 1] and £ () = {25 then f(4) is
1 1 2 2 -1 -1 d) None of these
a) [1 1 b) [2 2] ‘) [ —1]

a . . .
If [y ﬁa] is to be the square root of two-rowed unit matrix,

then «a,  and y should satisfy the relation

a)l—a’+By=0 b)a?+By—-1=0 Al+a?+py=0 d)1-a?-py=0
If A and B are squares matrices such that 42°°¢ = 0and AB = A + B, then det(B) equals
a)o b) 1 c) —1 d) None of these

cosa sina 0
—sina cosa O |, then A(a, )~ in terms of
0 0 eFf

IfA(a, B) =

Function of A is

a) A(a,—pB) b) A(—a,—pf) c) A(—a, B) d) None of these
Matrix 4 such that A2 = 24 — I, where [ is the identity matrix,

Then forn = 2, A" is equal to

a) 2" A —(n—1)I b)2"1A—1 ond—m-1I1 d)nd -1
Identify the incorrect statement in respect of two square matrices A and B conformable for sum and
product:

a)t,(A+B) =t.(A) + t.(B) b) t,(aA) = at,.(A),a ER

) t.(AT) = t,.(4) d) None of these

If Ais a3 X 3 skew-symmetric matrix, then trace of 4 is equal to

a) —1 b) 1 c) |A] d) None of these
If Zis an idempotent matrix, then (I + Z)™

a)l+2"Z b)I+(2"-1)Z l-2"-1)Z d) None of these
If A is a nilpotent matrix of index 2, then for any positive integer n, A(I + A)™ is equal to

a)A™! b) A c) A d) I,

If both A — %I and 4 + %are orthogonal matrices, then

a) Ais orthogonal b) Ais skew-symmetric matrix of even order
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3
c) A2 = Z1 d) None of these

Multiple Correct Answers Type

88. IfA(6) = [sinH icos 8

. . ], then which of the following is not true?
icosf sin6

a) A() 1= A(m - 0) b) A(6)+= A(r + 0) is a null matrix
c) A(0) is invertible forall 8 € R d)A(6)™1 = A(-6)
89. 0 1 1 b+c c+a b-c
IfS = [1 0 1landA=|c—-b c+b a-b|(ab,c+0)thenSAS tis
1 1 0 b—c a—c a+b
a) Symmetric matrix b) Diagonal matrix c) Invertible matrix d) Singular matrix
90. 0001 0 00
0010 0 0—-i0
fA=lo100 %2 [0i00 |
1000 —i 000
Then A;A; + A4, is equal to
a)2lifi=k b) Oifi # k c) 2lifi # k d) Oalways
91. 1 2 2
LetA=1]2 1 2], then
2 2 1
a)A?—4A—-5I;=0 b)A‘1=%(A—4I3)
c) A3 is not invertible d) A? is invertible
92. IfC is skew-symmetric matrix of order n and X is n X 1 column matrix, then XTCX is
a) Singular b) Non-singular c) Invertible d) Non-invertible
93. 1 -1 2
IfA=1 = !O 3 1 ],then
0 0 -1/3
-1 1 =2
a) |Al = -1 b)adjA=|0 -3 —1]
0 0 1/3
1 1/3 7 1 1/3 -7
cA=|(0 1/3 1] dA=|0 -3 0]
0O 0 -3 0 O 1
94. If A, B and C are three square matrices of the same order, thenAB = AC = B = C. Then
a) |Al #0 b) A is invertible c) A may be orthogonal d) A is symmetric
95. If A is a matrix such that A% + 24 + 2I = 0, then which of the following is/are true?
a) A is non-singular b) A is symmetric
c) A cannot be skew-symmetric d)A 1= —%(A +1)
96. 1 —tané 1 tan6\"' _[a -b
Flang 1 ) 1) =lp o)then
a) a = cos 26 b)a=1 c) b = sin 26 db=-1
97. 1 2 2
IfA = § 2 1 —2] is an orthogonal matrix, then
a 2 b
a)a=-2 b)a=2b=1 c)b=-1 db=1
98. If AB = Aand BA = B, then
a) A’B = A? b) B2A = B2 c) ABA=A d) BAB =B
99. If B is an idempotent matrix, and A = 1 — B, then
a)A> = A b) A% =1 c) AB=0 d)BA=0

100. Let A and B are two non-singular square matrices, AT and BT are the transpose matrices of A and B,
respectively, then which of the following are correct?
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a) BT AB is symmetric matrix if 4 is symmetric

b) BT ABis symmetric matrix if B is symmetric

c) BT AB is skew-symmetric matrix for every matrix A

d) BT AB is skew-symmetric matrix if A is skew-symmetric

101. -1 2 5
The rank of the matrix! 2 —4 a-—4|is
1 -2 a+1
a)lifa=6 b)2isa=1 c) 3ifa=2 d)lifa=-6

102. Suppose a4, a,, ---are real number, with a; # 0. If a,, a,, as, --- are in AP., then
(a1 a4z as

a)A=|as as ‘16] is singular (wherei = vV—-1)
A5 Qe a7

b) The system of equations a;x + a,y + a3z = 0,a,x + asy + agz = 0, had infinite number of solutions

[a; ia,
c)B=]|.
[1d; 4

d) None of these
103.If AB = A and BA = B, then which of the following is/are true?

a) A is idempotent b) B is idempotent c) AT is idempotent d) None of these
104. Which of the following statements is/are true about square matrix A of order n?

] is non-singular

a) (—A)~1is equal to - A~! when n is odd only.

b)IfA" = 0,then] + A+ A? + -+ A" 1= (1 - A)~L.

c) IfA is skew-symmetric matrix of odd order, then its inverse does not exist.
d) (A7) = (A™HT holds always.

105. 3 -3 4
IfA=12 -3 4| then
0 -1 1
a) adj(adjA)=A b) |adj(adj A)=1] c) |ladj4|=1 d) None of these
106. _[t 1lp_[a 1 2 _ 424 p2
IfA = [2 . ],B - [b _1] and (A + B)? = A% + B? + 24B, then
a)a=-1 b)Ja=1 c)b=2 d)b=-2
107. 1.2 2
LetA=|2 1 2| Then
2 21
1
a)A2—4A—-5I3=0 b) A~ = = (A —413) c) A3is not invertible d) A? is invertible
108. If A is unimodular, then which of the following is unimodular?
a) —A b)A~?
c)adjA d) wA,where w is cube root of unity
109. et 4 = H 2] Then which of following is not true?
1 0 0 1 0 0
i AN — b) lim —=A4~" =
) fim 4= M im —a=[ 2
QA = [_1 (1)] vn = N d) None of these
110,174, = 050 ~sina] g,
sina  cosa
a) Aq Ay =1 b) Aa* A(-ay = 0
c) Ao Ag = Aatp d) Ao " Ap = Au-p
111. Which of the following is correct?
a) B'AB is symmetric if A is symmetric b) B'AB is skew-symmetric if A is symmetric
c) B'AB is symmetric if A is skew-symmetric d) B'AB is skew-symmetric if A is skew-symmetric
112. If D, and D, are two 3x 3diagonal matrices, then which of the following is/are true?
a) DD, is diagonal matrix b) D;D, =D, D,
c) D? + DZis a diagonal matrix d) None of these
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113.

114.

115.

116.

117.

118.

If A and B are two invertible matrices of the same order, then adj(AB) is equal to

a) adj(B) adj(4) b) |BI|A|B~*A™! c) IBI|A|AT'B! d) |Al1BI(AB)™*
A skew-symmetric matrix A satisfies the relation A% + I = 0, where I is a unit matrix then 4 is
a) Idempotent b) Orthogonal c) Of even order d) Odd order
If A and B are symmetric and commute, then which of the following is/are symmetric?
a) A™lB b) AB~! c) A71B71 d) None of these
IfA = (aij)nxnandf is a function, we define f(4) = (f(aij))nxn
n/2—0 0
LetA=< _o n/2—9)'Then
a) sin A4 is invertible b) sin A = cosA c) sind is orthogonal d) sin(24) = sin A cosA4
If a, 8,y are three real numbers and
1 cos (¢ —pB) cos(a—y)
A =|cos (f —a) 1 cos (B —v)|, then which of following is/are true?
cos(y—a) cos(y—Pp) 1
a) A is singular b) A is symmetric c) A is orthogonal d) A is not invertible
0 2b ¢ ]
Ifla b —clis orthogonal, then
a —-b c . .
_ _ _ d) None of these
a)a—iﬁ b)b_i\/T_Z C)C_iﬁ

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 119 to 118. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

119

120

121

122

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1: 4 0 4 1 3 3
A=12 3 3,B'=|[1 4 3]|.Then (4B)! does not exist
1 2 2 1 3 4

Statement 2: Since |A| = 0,(4B)"! = B~1A7! is meaningless

Let Abe a 2x 2 matrix with non-zero entries and let A2 = I, where I is 2 X 2 identity matrix.
Define Tr (A)=sum of diagonal elements of 4 and |A4| = determinant of matrix A.
Statement 1: Tr (4)=0

Statement 2: |4|=1

Statement 1: If A is a skew-symmetric matrix of order 3 X 3, then det(4) =0 or |A| =0

Statement 2: If A is square matrix, then det(4) = det(4") = det(—4")
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Statement 1:

Statement 2:

If the matrices 4, B, (A + B) are non-singular, then [A(A + B)"'B]"' =Bt + 47!

[A(A+ B)™1B]"! = [A(A"1 + B~1)B]!
= [(I + AB~H)B]!
=[(B + AB~1B)]!

=[(B+AD]™?
=[(B+ 4]
=B"1+4+471
123
Statement 1: Let A, B be two square matrices of the same order such that AB = BA,A™ = 0 and
B™ = 0 for same positive integers m, n, then there exists a positive integer r such
that(A+ B)" =0
Statement 2: If AB = BA then (A + B)" can be expanded as binomial expansion
124
Statement 1: If A is orthogonal matrix of order 2, then|A| = +1
Statement 2: Every two-rowed real orthogonal matrix is of any one of the forms (CC_)S 6 —sin 0) or
sinf cos@
(cos 6 sin@ )
sin@ —cos@
125 Let Abe 2 X 2 matrix.
Statement 1: Adj(adjA)=A
Statement 2: |adjA| =4
126 Let A be a 2X2 matrix with real entries. Let I be the 2% 2 identity matrix. Denote by Tr (A), the sum of
diagonal entries of A. Assume that 42 = |
Statement 1: IfA # I and A # —I,thendet (4) = —1.
Statement 2: IfA #Iand A # —I,then Tr A+ 0.
127
Statement 1: | a,b,c,d are real numbers and A = [(Cl Z] and A3 = 0,then 42 =0
Statement 2: o aerix 4 = [Ccl Z] we haved? — (a + d)A + (ad — bc)I =0
128
Statement 1: If D =diag[d,,d; .....d,], then
D~ = diag[d;1,d5?t ..., d7Y]
Statement 2: If D =diag[d,,d, ...d,], then
D™ =diag[d?,d¥ ..., d}]
129
Statement 1: cosa —sina 0
If F(a) =|sina cosa 0}, then
0 0 1
[F()]™! = F(-a)
Statement 2: cosf 0 sinf
For matrix G(B) = 0 1 0 |,
—sinff 0 cospf

We have[G(B)]™! = G(—P).
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130

131

132

133

134

135

136

137

138

139

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

The determinant of a matrix A = [aif]sxs where a;; + a;; = 0 for all i and j is zero

The determinant of a skew-symmetric matrix of odd order is zero

. i—j . .
Matrix 3% 3, a;; = ﬁ cannot be expressed as a sum symmetric and skew-symmetric

matrix

. i-j . . . .
Matrix 3% 3, a;; = ﬁ is neither symmetric nor skew-symmetric

3 00
0 4 0]isadiagonal matrix
0 0 7

A= [aij] is square matrix such that a;; = 0,V i # j, then A is called diagonal matrix

For a singular square matrix A,AB = AC > B =C

If |[A| = 0, then A~'does not exist

The inverse of A = [g g] does not exist

The matrix A is non-singular

If A, B, C are matrices such that [A343| = 3, |Bsx3| = —1 and|C,x,| = +2, then
|2ABC| = —12
For matrices 4, B, C of the same order,|ABC| = |A||B||C]|

The inverse of the matrix A = [aij]nxn wherea;; = 0,i = jisB = [ai_jl] y
nxn

The inverse of singular matrix does not exist.

If a matrix of order 2 X 2, commutes with every matrix of order 2 X 2, then it is scalar
matrix
A scalar matrix of order 2 X 2 commutes with every 2 X 2 matrix

1 -2 2
The matrix 4 = é -2 1 2 | is an orthogonal matrix
-2 -2 -1

If A and B are orthogonal, then AB is also orthogonal
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Statement 1: [fA = [aij]nxn is such that a;; = @;;, V i,j andA? = 0, then matrix A null matrix.
Statement 2: |A| =0

140
Statement 1: |adj(adj(adj A))| = |A|(-D)3

Statement 2: |adjA| = |A|™

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

141.
Column-I Column- II

(A) (I—A)"isif Aisidempotent (p) 2"1(1-A)
(B) (I—-A)"isif Aisinvoluntary (@@ I—nA
(C) (I —A)"isif Ais nilpotent of index 2 (ry A
(D) Ifais orthogonal, then (AT)™1 (s) I1—-A
CODES:

A B C D
a) S p q r
b) p q r s
c) q r S p
d) r S p q

142. Match List I with List Il and select the correct answer using the codes given below the lists

Column-I Column- II
A (adja)—? (1) k™ 1(adjA)
B) (adjA™) @ A
|A]
(©) adj (k4) (3) 14|"24
(D) adj(adj4) (4) adj(adj 4)
|A|2
CODES:
A B C D
a) 1 2 3 4
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143.

144.

145.

Match List I with List Il and select the correct answer using the codes given below the lists

Column-I
(A) Aisasquare matrix such that 4> = 4 (D
(B) Aisasquare matrix such that A™ = 0 (2)
(C) Ais square matrix such that A% = | 3)
(D) Aissquare matrix such that AT = 4 4)
CODES:
A B C D
a) 1 3 2 4
b) 3 4 2 1
<) 4 3 2 3
d) 4 1 2 3
Column-I
(A) If|A| = 2,then |24 t|=(where A is of (p)
Order 3)
(B) If|A| = 1/8, then |adj(adj(24))|= (where Ais (q)
of
Order 3)
(©) If(A+B)? =A%+ B? and|A| = 2, then (r)

|B| = (where A and B are of odd order)
(D) |Azx2| = 2,|Bsx3| = 3 and|Cyx4| = 4, then (s)
|ABC| is equal to

CODES:

A B C D
a) P q r S
b) r S q p
c) q p S r
d) S r p q

Column-I

Column- II

Nilpotent matrix

Involutory matrix

Symmetric matrix

Idempotent matrix

24

Column- II

Column- II
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(A) IfAisanidempotent matrix and [ is an (p) 9
Identity matrix of the same order, then
The value of n, such that
A+D"=1+127is

B) If-A1=I+A+A%+ -+ A7, the (q) 10
A™ = 0 wherenis
(C) If Ais matrix such that (ry 7

a;j = (i +j)(i —j), then A is singular if

Order of matrix is

(D) Ifanon-singular matrix 4 is symmetric, (s) 8
Show that A™! is also symmetric, then
Order of A can be
CODES:
A B C D
a) S r r,s r,s,q,p
b) r S p.,r p,q.r,s
c) p q qs  spqr
d) q p sr qprs

Linked Comprehension Type

This section contain(s) 16 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 146 to -146

A and B are two matrices of same order 3 X 3, where

1 2 3 3 2 5
A=12 3 4|landB=|2 3 8
5 6 8 7 2 9

146. The value of adj (adj A) is equal to
a) —A b) 4A c) 84 d)16 A

Paragraph for Question Nos. 147 to - 147
Two n X n square matrices A and B are said to be similar, if there exists a non-singular matrix P such that

PAP"1 =B

147.1f A and B are two singular matrices, then
a) det(4) = det(B) b) det(4) + det(B) =0 c¢) det(AB) # 0 d) None of these

Paragraph for Question Nos. 148 to - 148

1 2 A4+2 3 2 4
Let A and B are two matrices of same order 3 X 3, where 4 =12 4 8 B=|3 2 5
3 5 10 2 1 4
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148. If A is singular matrix, then tr (4 + B) is equal to
a) 6 b) 12 c) 24 d) 17

Paragraph for Question Nos. 149 to - 149

Let Ais matrix of order 2 X 2 such that 42 =0

149. A? — (a + d)A + (ad — bc)l is equal to
a)l b) O c) —I d) None of these

Paragraph for Question Nos. 150 to - 150

If Aand Bare two square matrices of order 3 X 3 which satisfyAB = A and BA = B, then

150. Which of the following is true?
a) If matrix A is singular then matrix B is non-singular
b) If matrix A is non-singular then matrix B is singular
) If matrix A is singular then matrix B is also singular
d) Cannot say anything

Paragraph for Question Nos. 151 to - 151

Consider an arbitrary 3 X 3 matrix A = [al-j] amatrix B = [bij] is formed
Such that b;; is the sum of all the elements except a;; in the it"row of 4

Answer the following question.

151. If there exists a matrix X with constant elements such that4AX = B, then X is
a) Skew-symmetric b) Null matrix c) Diagonal matrix d) None of these

Paragraph for Question Nos. 152 to - 152

1 0 0
LetA=1]1 0 1] satisfies A™ = A" 2 + A2 — I for n > 3. And trace of a square matrix X is equal to the sum of
0 1 0

elements in its principal diagonal.
Further consider a matrix U3z with its column as U;,U,,U3 such that

1 0 0
A0 U = [25],4%° U= |1],4%° Uz= |1
25 0 0

Then answer the following questions

152. The value of |45°| equals
a) 0 b) 1 o) -1 d) 25
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Paragraph for Question Nos. 153 to - 153

Let A be a square matrix of order 2 or 3 and I be the identity matrix of the same order. Then the matrix A — A1
is called characteristic matrix of the matrixA, where A is some complex number. The determinant of the
characteristic matrix is called characteristic determinant of the matrixA which will of course be a polynomial of
degree 3 in A. The equation det(A — AI) = 0 is called characteristic equation of the matrix A and its roots (the
values of 1) are called characteristic roots or eigenvalues. It is also known that every square matrix has its
characteristic equation

153.
The eigenvalues of the matrix 4 =

2 1 1
2 3 4 ] are
-1 -1 -2

a)2,1,1 b) 2,3, -2 c-1,13 d) None of these

Paragraph for Question Nos. 154 to - 154

Let A be am X n matrix. If there exists a matrix L of type n X m such thatLAI,, then L is called left inverse ofA.
Similarly, if there exists a matrixR of type n X m such thatAR = I,,, then R is called right inverse of A
For example, to find right inverse of matrix

1 -1
Azll 1],wetakeR:[§ v =
2 3

And solve AR = I3, i.e,,

L =1y o [L 00O
11][ —1010]

2 31"V Y o 01

>x—-—u=1 y—v=0 z—w=0
x+u=20 y+v=1 z2+w=0
2x+3u=0 2y+3v =0 2z+3w=1

As this system of equations is inconsistent, we say there is no right inverse for matrix A

154. Which of the following matrices is NOT left inverse of

1 -1
Matrix|1 1 |?

2 3
1 1 1 1
EEO 2 =7 3 _EEO 0 3 -1
1 1 1 1
Ul b)!—z 2 Ol R IR d)[—zz 0]
2 2 2 2
Paragraph for Question Nos. 155 to - 155
2 3
Ifedisdefinedase? = + A + o424 ... =1 Fe g(X)]
23 T g fw)
Where 4 = [i ;C] and 0 < x < 1, then [is an identity matrix
155. (999 4§
) e dx is equal to
a) log(e* —e™) +c b) log(e* —e™™) + ¢ c) log(e?* — 1)+ ¢ d) None of these
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Integer Answer Type

156. ¢ [(cl 1 B a is an idempotent matrix and f(x) = x — x? and bc
= 1/4 then the value of 1/f (a) is
157. 4 = [g (1)] and A3+ A® + A*+ A2+ )V = [101] (where [ is the2 X 2 identity matrix), then the product of
all elements of matrixV is.
158. 3x2 (x +2)2 5x2 2x
LetA=| 1 ],B =Jabcland C + 5x2 2x (x + 2)?| be three given matrices, where a, b, ¢
6x 2x (x + 2)? 5x2
and x € R, Given that tr(AB) = tr(C) x € R, where tr- (4) denotes trace of A. if f(x) = ax? + bx + c then
the value of (1) is
159. If A is an idempotent matrix satisfying, (I — 0.44)~ = I — aA where I is the unit matrix of the same order
as that of A then the value of |9«| is equal to
160. 1.2 21 [0
The equation [1 3 4] y|= [0] has a solution for (%, y, z) besides (0, 0, 0). Then the value of k is
3 4 kllz 0
161. If A is a diagonal matrix of order 3 X 3 is commutative with every square matrix of order 3 X 3 under
multiplication and tr(4)=12, then the value of |4|'/? is
162. Let A be the set of all 3 X 3 skew symmetric matrices whose entries are either —1,0 or 1. If there are
exactly three 0’s, three 1’s and three (—1)’s, then the number of such matrices, is
163. Let S be the set which contains all possible values of [, m, n, p, g, r for which
12 -3 p 0
A= 0 m?—8 q be a non-singular idempotent matrix. Then the sum of all the elements of
r 0 n? —15
the set S is
164. 0 1 -1
Let X be the solution set of the equation A* = I, where A=(4 -3 4 ] and [ is the corresponding unit
3 -3 4
matrix and x € N then the minimum value of };(cos* 6 + sin* 0),0 € R
165 4 = 1 Y4 and f (x) is defined as f (x) = det. (ATA™") then the value of £ (f ((f ... .. ... f(x))))
—tanx 1 n times
is (n = 2).
166. If A is a square matrix of order3 that |A| = 2 then |(adjA™1) "} is
167.LetA = [aij]3><3 be a matrix such that AAT = 41 anda;j + 2¢;; =0

Where c;; is the cofactor of a;; and [ is the unit matrix of order3.

a;; +4 a2 a3 a;; +4 a2 a3
a1 az, +4 a3 |[+54]| az Az, +4 a; [=0
azq asz; asz +4 azq az; asz +4
Then the value of 104 is
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3.MATRICES

: ANSWERKEY :

1) a 2) a 3) b 4) al9) C 10) a 1) 4 2) 0
5) a 6) d 7) a 8) a 3) 4 4) 6
9) C 10) b 11) b 12) d|5) 2 6) 4 7) 8 8) 0
13) b 14) ¢ 15) a 16) ¢ |9) 2 10) 1 11) 4 12) 4
17) b 18) a 19) a 20) a
21) b 22) b 23) ¢ 24) a
25) ¢ 26) b 27) b 28) a
29) a 30) c 31) d 32) ¢
33) b 34) ¢ 35) a 36) b
37) ¢ 38) b 39) a 40) b
41) ¢ 42) b 43) b 44) a
45) a 46) b 47) d 48) b
49) ¢ 50) a 51) a 52) a
53) a 54) d 55) ¢ 56) d
57) d 58) ¢ 59) a 60) d
61) b 62) a 63) ¢ 64) b
65) b 66) d 67) b 68) b
69) b 70) a 71) ¢ 72) b
73) a 74) b 75) b 76) b
77) ¢ 78) ¢ 79) b 80) a
81) b 82) ¢ 83) d 84) ¢
85) b 86) b 87) b 1)
a,b,c 2) a,b,c 3) ab 4)
a,b,d
5) a d 6) a,b,c 7) a,b,c 8)
acd
9) ac 10) ac 11) a,b,c 12)
ab,c
13) ad 14) bd 15) a,b,c 16)
ab,c
17) b, c 18) a,b,c 19) ad 20)
a,b,cd
21) b,c 22) b,c 23) ac 24)
a,d
25) a,b,c 26) a,b,c 27) b, c 28)
ab,c
29) a,c 30) a,b,c 31) a,c 1) a
2) C 3) c 4) c
5) b 6) a 7) b 8) C
9) a 10) b 11) b 12) a
13) d 14) a 15) d 16) a
17) d 18) d 19) a 20) b
21) b 22) c 1) a 2) d
3) d 4) C
5) b 1) a 2) a 3) c
4) b
5) C 6) d 7) b 8) C
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3.MATRICES

: HINTS AND SOLUTIONS :

(@)
As B = —A'BA, we get

AB =—BA orAB+BA =0

Now,

(A+B)?=(A+B)(A+B)

= A%+ BA + BA + B?

=A%+ 0+ B?

=A% + B?

(a)

Given, equations (x +ay =0,az+y =0,ax +
z=0 has infinite soluations.

. Using Crames's rule, its determinant=0

1 a O
01 a
a 0 1
> 1+a®=0 = a=-1
(b)
|Al =

= 0

[ tan x
—tanx 1
So Ais invertible. Also,

=14+tan’x #0

tan x

ad]A [ —tanx]

tan x [tanx
Now,
Al = iad' A
~ e
1 [ 1 —tanx]
1 + tan? x ltan x 1
1 —tanx

1+tan?x 1+tan?x
tan x 1
1+tan?x 1+tan?x
ATA—l

= A1

1 —tan x

1+tan?x 1+tan?x
tanx 1

1+tan?x 1+tanZx
—2tanx

_ 1 —tan x]
Ltan x 1

[1 — tan®x
1+tan?x 1+tan?x
2tan x 1 —tan?x

L1 +tan?x 1+ tan?x

_ [cos 2x —sian]
Lsin2x  cos2x

(@)

A PPT=[‘/3_/2 1/2Hx/_/2 —1/2]
' -1/2 V3/2111/2 V3/2

= PPT =JorPT =p1

As, Q = PAPT

_Lo
01

[S—

« PTQ?005p = PT[PAPT)(PAP)T) ...2005 times]P

10

=(PTP)A(PTP)A(PTP)...(PTP)A(PT P)

2005 times
=IA2005 A2005
casfobe =1l =10 ]
A3 = [é ﬂ ] [(1) ﬂ .and so on
2005 — [1 2005]
_, pTQ2005p — [1 2005]

0 1

(@)
We have, 42 = 0,4% = 0,vk > 2
Thus,
(A+ D% =1+504
= A+ =1+504
>a=1,b=0,c=0d=1

(d)
Let Abe a skew-symmetric matrix of order n. By
definition,

A=A

|A"] = |-A|
= Al = (=D"|A]
= |A| = —|A|[~ nis odd]
= 2|4 =0

|Al =0
Hence, A~! does not exist
(a)

From given data |A| = 24
= ladj (adj A)| = (2%)° = 23¢
det (adj (adj A 236 7+ 1
e e R e A
(a)
A is involuntary. Hence,
A>=]1=2A=A4"1
Also,

o, 1
(k) = 2 ()
1 \ L
R <§A> = 2(4)! > 24

()

A2—A+1=0
=>]=A4—- A4

IA™1 = AA71 — 4?2471
>A1=1-4

(b)

We have,
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11

12

13

14

10 1 2] 1 -1 1
I=E[1 2 3] [—08 6 2c]
3 a 1IL5 -3 1
1 0 c+1
4(l1-a) 3(a—1) 2+ac

Comparing the elements of AA~! with those of I,
we have
c+1=0=>c=-1

=>c=—-landa—-1=0=>a=1
(b)

5 0
LetA=|> ]

. 50
=>ad](A)=[ ]

_ 50
>4~ |A|[ =52 5
=A== 25[a 525a :)
:j;vs 0

625110a 25

! 0

25

2a 1

125 25
3 H

2511125 25
= x =2a/125
(d)

(i) is false

0 1 o1

lfA—[0 _1]andB—[O 0],then

ABz[g g]=0

(ii) is true as the product AB is an identity matrix,

if and only ifB is inverse of the matrixA

(iii) is false since matrix multiplication in not
commutative

(b)

We know that |adj(adjA))| = | 4|~
= |adj(adj(adjA))| = ladj 4"

= |,4|(Tl—1)3

=28 =256

()

[51 —Zz]_l[z1 Zz]_1
31 31 —Z2 21

(% 22 7))

15

16

17

18

19

_ _Z1Z_1 0 ]_1

| 0 Zzz_z + le_l

12112+ 2,1? 0 ]
0 |211%+12,1?

2 0]‘1 _ [1/2 ]

0 2 0 1/2

(a)

We know that in a square matrix of order n,

ladj Al = |A|**

= ladj(adj 4)| = ladj A"~ = |4|(~D"

>n?-2n—-8=0

-1

= n =4asn = —2 is not possible
(9
We have,

A2=[a b [a b]z[a2+bc ab + db
c d d ac+cd bc+d?
As A satisfies x? + k = 0, therefore

A2+ kl=0
a’+b+k (a+d)b _[0 0]
(a+d)c bc+d?*+k| 0 0

=>a?+bc+k=0bc+d*+k=0
and(a+d)b=(a+d)c=0
Asbc #0,b+0,c #0,so
a+d=0

>a=-—d

Also,

k = —(a® + bc)

= —(d? + bc)

= —((—ad) + bc)

= 14|

(b)

I-A)fA)=1+A4

= fA)=0U+AU-A)"

=+ A)(I+A+ A3
=I+A+A2+A+ A%+ A3
=1+ 24+ 247

(@)

A = diag (dy,d;, d3, -+, dy)

= |A| = (d; X dy X d3 X dy X
Now,

Cofactor of dyisd,d3 - d,
Cofactor of d, isdy X d3 X dy - dj
Cofactorof d;isdy X d, X dy - d,

Cofactor ofd isdy Xd, Xds -~-dy_4

> A 1=mad](z‘1)—dlag(d11,dzl'd3

is also a diagonal matrix.

dah)

Hence, A1

(a)
(A— DB —AI) = (B — A)(A — AI)
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20

21

22

23

24

= AB — A(A + B)I + 2212
= BA — A(B + A)I + 2%I?

= AB = BA

@ -4 1 0

BC = [2 [— ]:>B [0 1]

2

= tr(4) + tr (%) + tr (A(Bf) ) +tr <A(BC)
4+ .-+ 00

=tr(4) + tr (§)+ tr (;;2)+

=tr(4) + = ! tr(A) + ! > tr(4) ...

B tr(A)

T 1-(1/2)

=2tr(A) =22+ 1) =6

(b)

We have,

A=1iB

. . 2 -2
> A2= (B2 =B =B =% 7=
= A* = (—2B)% = 4B2 = 4(2B) = 8B

= (4")? = (8B)?

= A® = 64B% = 128B

(b)
We have, AB = A(adjA) = |A|l,
« AB + KI,, = |All, + K1,

= AB + KI, = (|A| + k)1,

= | AB + KI,| = (Al + k)L, | (-
= (Al + )"

(<)

Given

A3=0

Now,
(I-A)I+A+ 4%
=12 +]A+ 1A% - Al
=]—-A3

=1
>(U-A1=1+A4+A?

(@)

We have,

|A| = (a+ ib)(a — ib)—c + id(c + id)
a?+b?+ct+d*=1

lal, = a™)

_AZ_AS

b —c—id

And adj(4) = [ c —lid ac+ i;)
, _[a—-ib -c—id

Then A _[—c+id a—ib]

8

)

—2B

25

26

27

28

(©
Aadj AlAll
|A] = xyz —8x —3(z — 8) + 2(2 — 2y)
|Al = xyz — (8x + 33 + 4y) + 28
=60 — 20+ 28
= 68
1 0 0 68 0 0
=>A(ade)=68[0 1 0]=[0 68 0]
0 0 1
(b)

Since the product matrix is 3 X 3 matrix and the
pre-multi-plier of Ais a 3 X 2 matrix, therefore 4
is 2 X 3 matrix. Let,

A= [ Z] Then the given equation becomes
] [ [—1 -8 —10]
1 -2 =5
x Z 9 22 15
Zl - X Zn—z
= l m x
—3l+4x -3m+4y -3n+4z

-1 -8 -10
=11 -2 =5
9 22 15

=22l-x=-1,2m—-—y=-8,2n—3 = —10,1
=1lm=-2,n=-5
=>x=3,y=4,z=0Il=1m=-2,n=-5

Il m n 1 -2 -5
:A_[x y z]_[3 4 0]
(b)
We have,
cosa —sina 0
F(a) = [sin a cosa 0] = adj(F(a))
0 0 1
cosa sina 0
= [— sina cosa 0]
0 0 1
Also,
det(F(a)) =1
cos (—a) —sin(—a) O
= [F(@)] ™= [sin (—a) cos (—a) 0]
0 0 1
=F(-a)
(@)
We have,
1 [ePcosa —efsina 0
Ala, ) = o7 [eﬂ sina efcosa 0]
0 0 1

= A(=a,—p)
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29

30

31

32

33

34

(g) 17, [-3 2 1 0
[3 Z]A[_S —3]=[0 1
-1 _ -1
a=[3 5l [ AT 5l
o A | ] |
2 113 21
:>A=[—3 2”2 3]= 1 (1)]
(c)
adj(Q"'BP™1) = adj(P~1)adj(B)adj(Q™")
P Q

]
= PAQ

(d)

A [—11] - [_21] &

#[5]=l] @

Let Abe given byA = [Z Z] The first equation

gives
a—b=-1 3)
c—d=2(4)

For second equation gives

1 1 -1 1
] = (L) =a( 7= [2
This gives
—a+2b=1 (5
—c+2d=0 (6)

Eqs.(3)+(5)= b =Oanda = —1

Egs. (4)+(6)=>d=2andc =4
Sothesuma+b+c+d=>5.

(@

GivenB" == B"B"1=[B 1= B""1=p"1

S A BT IA—ATIBIA=A"1B"14A - A71B7 14

=0
(b)
Cayt A _ D" MadiA) _ adica)
|-Al (=DmA| —|4]
=—A"1
(<)
1 3 1 1
1 x y][o 2 —1|=|x|[=10
0 0 1 y
1
=[1 3+2x 1—x+y]|x|=][0]
y

=>[1+3x+2x2+y—xy+y?%] =[0]
>2x2+y?+y+3x—xy+1=0
Ify=02x2+3x+1=0
>R2x—-1Dkx+1)=0

= x = —1/2,—1(rational roots)

If y=-1,2x2+4x+1=0

35

36

37

—4+v12
> X = _4 =

(@)

We know that for any non-singular matrix 4,

-2+V3 ..
;\F (irrational roots)

4 L
A adj(A)

14l
Now put A = P~1. Then we have
(P~H™'= adj(P™")

P
> P = IPIadj(P‘l)

P
= adj(P™!) = —

|P|
(b)
If possible assume that A is non-singular, then A1
exists.
Thus,
AB=0=>A"1(AB)=(A"14)B=0
= [B = 0 or B = 0 X(acontradiction)
Hence, both A and B must be singular.

()
Since I = [(1) (1)] =and

0 tana/Z]
—tana/2 0

sl-A= [tanla/z —taf; 0‘/2](1)
—sin a]

cosa
cosa

given A = [

Now, (I — A) [Sin :

tan a/Z] [cos a
1 sin a

_ [ 1 —sina]
—tana/2

cosa

_ 1
_[—tana/Z
[1—tan? a/2 2tana/2
|1+tan2a/2 _1+tan2a/2|
| 2tana/2 1—tan?a/2 |
[1+tan2a/2 1+tan2a/2J
[ 1—tan®a/2 2tan®a/2
1+tan?a/2 1+tan?a/2
—tana/2(1 —tan?a/2) 2tana/2
1+ tan?a/2 1+ tan?a/2
2tana/2  tana/2(1 —tan?a/2)]
_1+tan2a/2 1+tan?a/2 |
2tan’a/2 1 -—tan?a/2 [
1+tan?a/2 1+tan?a/2 J
i tana/2
(1 + tan® a/2) (1+tan®a/2)
(1+tan?a/2)  (1+tan?a/2)
tana/2
(1+tan? a/2)
[(1+ tan? a/2)

tan a/Z]
1

|
= |
I
|

(1+ tan®a/2)
(1+tan?a/2) |

_ 1 —tan a/Z]
" ltana/2 1
=1—A [using (1)]
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38

39

40

41

42

43

44

(b)

We have,

A-2DA-4D =0
=>A2-24A—-4A+81=0
=>A2-6A+81=0

=> A 1(A?-64+81)=A"10
>A—-6l+84"1=0
>A+84 =6l

1A +4A_1 1
= — —_ =
6 3

()

a, az as
Matrix !b1 b, b3] is orthogonal if
€3

1 €

Zaiz =Zbi2 =Zci2 =1; Zaibi =Zbici
=2cial- =0

(b)

|A2005 _ 6A2004-| — |A|2004|A _ 6I|

2004 |0 11} _ 2004 _ (_ 2005
2 |2 _2|_( 22)22004 = (~11)(2)
()

GivenAd? = A. Now,
(I+A)3—7A=13+4+31°A+31A%+ A3 -74
=1+34A+34+A—-7A

=1+4+0

=]

(b)

AB™ = ABBBBB ---B

= (AB)BBB - B

— B(AB)BBB --B

— BB(AB)BB --B

= B"A

(AB)" = (AB)(AB)(AB) -+ (AB)
= A(BA)(BA)(BA) -- (BA)B

= A(AB)(AB)(AB) - (AB)B

= A%(BA)(BA)(BA) -+ (BA) B2
= A3(BA)(BA)(BA) - (BA)B3

; AnBn
(b)

Since, given system of equations has no solution,

A= 0 and any one amongstAx, Ay, Az is non-zero.

2 -1 2
Where A=|1 —2 1|=0
1 1 2
2 -1 2
AndAz=1|1 —2 —4|=6%0
1 1 A
=> A1=1
(a)

45

46

47

48

Let, X = (Ccl Z)

:X2=<a2+bc ab+bd>

ac+cd bc+d?
>a’+bc=1landab+bd=1=>bla+d)=1
act+cd=2=>cla+d)=2=>2c=c
Also,

bc+d?=3=>d%*—-a?=2
=>(d—-a)la+d)=2=>d—-a=2b
bc=1-a?)

a+d=1/b

=>2d=2b+1/b, 2a=1/b—2b
d=b+1/b, a=1/b—2b
c=2b

(using

=>(b2+i+1>+2b2=3
4p2

1
:3b2+4—_bz=2

1
>3x+—=2
x+4x

_ 41 — 11
=>b—i\/gorb—i\/E

Therefore, matrices are
( 0 1/\/§>< 0o - 1/\/E> (2/x/8
V2o N2 )\V2 2 J\2/V6
(@)
Given A is skew-symmetric Hence,
AT = —-A
= A" = (_AT)n — _(An)T
Hence, A™ is skew-symmetric
(b)
Given A,B,A + I, A + B are idempotent. Hence,
A2=A,B*=B,(A+1?=A+1and(4+ B)? =
A+ B
=>A’+B?+ AB+BA=A+B
=>A+B+AB+BA=A+8B
=>AB+BA=0
(d) ;
a 0][a O a 0
A2=[1 1 [1 1 :[a+1 1]
a? 0 10
AZ:B:’[a+1 1]=[5 1]
= a’=landa+1=5
Which is not possible at the same time.
~ No real values of a exists.

(b) .
A= (3 b)

~at= (3 D D= )

- 1/x/€>
4/6

(given n is odd)

Page|23



49

50

51

52

53

_ 1 qqn o a™ 0
=@ = (G )= 4
= lim, L0 (AN = (0 0) asa>1landb >1

0 O
(o)
Given that
X=AB+BA=>X=XT
And
Y =AB — BA
=>Y=-YT
Now,(XY)T = YTXT = —YX.
(a)

|B| =

q -b vy
-p a —x
r —C V4

(Multiplying R, by —1)

p —a x|(Multiplying C, by —1)

r —C 2

p a x|(Changing R, with R;)

=2 <

O QT QT
=2 < N

N

Hence |A| = —|B|, obviously when |A| # 0, |B| #
0. Also, |adj B| = |B|?

= (—14])? = |AI?

(@)

For involuntary matrix,

A% =1

= A% =|I| = |A]* = |A] = £1

For idempotent matrix,

A2=A

= |4%| = |A| = |A|I?=> |A| = |A| =0or1

For orthogonal matrix,

AAT =1

= |AAT| =11 = |AllAT|= 1= A2 =1=|A| =
+1.

Thus if matrix A4 is idempotent it may not be
invertible.

(@

X
Since, A [y] =
Z

1
0] is linear equation in three
0

variables and that could have only unique, no
solution or infinitely many solution.

-~ It is not possible to have two solutions.
Hence, number of matrices A is zero.

(@)

|Al =1(0—-10) —2(2—-6)+3(4—0)
=-10+8+12=10

54

55

56

57

58

= |A|#0
=Unique solution
(d)
_1 -4 _[-16 -6
Let,A—[3 _Z]andB—[ 7 2]

Then the matrix equation is AX = B.
. _1 —-41_
. |A|_[3 _2]_ 2+12#0

So Ais and invertible matrix. Also,

aia=[ 7] =[5 1)
So,

At =Zadja= [0
Now,

AX =B

= A"1(AX) =a !B
= (A"1A)X = A1B

= IX=A"1B
= X = AB
1 -2 411-16 -6 6 2
ﬁX‘E[—3 1] 7 2]_[11/2 2]
(0
1 2 0
A+2B=|6 -3 3|and24—-B =
-5 3 1
2 -1 5
2 -1 6
0 1 2

= tr(4) + 2tr(B) = —1

and 2tr(4) — tr(B) = 3

Lettr(A) = x and tr(B) = y. Then,
x+2y=—-1and2x —y =3

Solving, x = 1 and y = —1. Hence,

tr(A) —tr(B) =x—y =2

(d)

tr(4) = Xi=j a;j

= (a1 + azz +azz + -+ a100010)
=Ww2+wt+wb+.- 4+ w29
=w2(1+w?2+wt+-+wld)
=w?(l+w+wd)+ -+ 1 +w+w?)+1]
=w?x1

=tr(4) = w?

(d)

A =diag (dy,d; ... ....dy)

Given, A3 = A

= diag (d3,d3, ..., d3) = diag(d,,d; ..., d,)
>d}=d,d;=d,...d3=d,

Hence, all d4,d,, d5 ..., d,, have three possible
valuest1, 0. Each diagonal element can be
selected in three ways. Hence, the number
Of different matrices is 3"

()
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59

60

61

AB=[ cos’8  cosBsinf
cos @ sin @ sin?
[ cos? @ cos @ sin @
cos @ sin @ sin? @
cos? 0 cos? @ cos? @ cosPsin® +
+cos@cos@Psinfsin@ cos6sinbdsin?@
cos 6 sin 6 cos? @ cos @ cos P sin b
[+ cos 0 sin @ cos @ sin @ sin @ + sin? 0 sin? @
[ cos@cos® cos@sin®
(cos(8 — @)) (cos(6 — 0))
sin 6 cos @ sin 6 sin @
[(cos(68 — ©)) (cos(8 — D))
cosfcos® cosBsin®
= (cos(6 - 9)) [sin @cos® sinfsin®
Now,AB=0=cos(0—0)=0=>0—-0=
2n+1)n/2,neZ.
(a)
Ax AT =1
S 1AXAT| = 1]
=412 =1
= 4| = +1
= A~ ! exists
S5 A IxAxAT=A4"1x1
> A1 =4T
(d)
If Ais n*" root of I, thenA™ = I,. Now,
2 _[a blfa b]_[a%? 2ab
=1 aHO a]_[O az]

a? 2abl[a b a® 3a®b
AS:AZA:[O az][O a]=[0 a3]
Thus,
= [a" na”‘lb]

0 a™
Now,

a® na™ b 10

Anzl:[o an ]:[0 1
=>a"=1,b=0
(b)
Since A is orthogonal, hence
AAT =1
= 44T =1
= 4% =1
= |A| == %1

Now, |adj(adj 4)| = |4|(~D*

62

63

64

65

66

67

68

(@)
AAY) =1 -0

- FIE T

~i] 1+ —(x +
=(1+xy—(x+) 1[_(x _fJ;,) 1():_ x;,/)
_1[ _x+y]
_ _(X+J/) | 1+xy|
_<1 1+xy> [_x+y J—A(Z)
1+xy

()

(A~1BA)? = (A~BA)(A~1BA)
= A"1B(AA"1)BA

= A"'BIBA = A"'B?4A
(A7'BA)3 = (A™1B?A)(A™1BA)
= A"1B2(AA~1)BA

= A"1'B34 and so on

=~ (A71BA)Y = A™1B"A

(b)

(kln)adj(kln) = |k1n|1n[USingA(ade) = |A|I]
adj(kl,) = k™11,

ladj(kl,)| = kn=1)

(b)

We have,

[FCOGO] ™ =[G F)]™
= G(=y)F(—x)

(d)

det(4 — 1) = det(4 — 4?)
=detA(l — A)

= detA X det(I — A)

= —detA X det(] — 4)
Now,

A% =1

= det(4?) = det(I)

= (detd)? =1

=>det(4) = +1

Thus, det(A4) can be 1 or —1, which we cannot say
anything about det(4 — I).
(b)
Given,
B=A"AT
=>BT =A1AT) =4Ax (AT
=>BxBT =A71AT x Ax (A™D)T
=A1x AT x AHADT
=AY Ax AT A DT
=(A714 )x AT =1IxIT=1

(b)

-5 -8 01[-5 -8 O

A2=13 5 0”3 5 0]
1 2 -—-1l1 2 -1
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69

70

71

72

73

74

25—-24+0 —-40-404+0 0+4+0+0

=|-154+154+0 —-24+4+254+0 04040
-54+6+4+0 —-8+4+10—-2 0+4+0+1
1 00

=[0 1 0|=1I
0 0 1

Hence, the matrix A is involutory.

(b)

Since AB = Band BA = A4, so

BAB = B?

= (BA)B = B?

= AB = B?

= B =B?

Hence, B is idempotent and similarlyA.
(A-B)?=A*—AB-BA+B>*=A—-B—-A+B

=0
Therefore, A — B is nilpotent
(a)
AadjA = |All

= |A adj A| = |A|"
= |Alladj A| = A"
= ladj A = A"
Now, 4 is singular,

[If Ais of order n X n]

~ Al =0

= ladj Al =0

Hence adj 4 is singular.
)

A% =1

=>A42-1=0

>UA+DA-DH=0
Therefore, either |[A+ 1| =0or|A—1| =0.If
|JA—1Il#0,then(A+ND(A-1)=0=>A—-1=0
which is not so.
& |A—Il=0and A—-1=#0
(b)
B=A;+343+ -+ (2n—1)(4z,_)*" !
BT =[A; +343 + -+ (2n — 1)(A2n-1)*"" "]
=-B
Hence, Bis skew-symmetric
(@)
AB=C
= |AB| = |C|
= |A||B||=|IC|
C
= |B| = ]
(b)
PTP =1
Q = PAPT
« x = PTQ1000p = pT(pgpT)1000p
= PTPAPT(PAPT)?°P
= IAPT - PAPT(PAPT)®8p

75

76

77

78

79

= AIPT(PAPT)*?7P
= A*PTPAPT (PAPT)%7P
= A3PT((PAPT)*7P

= A000 = | (-+ Ais involuntary)
Hence,x 1 =1

®
tev A=zl 2y 1
1 _
"‘AT=E[1£1' 111]
:oﬂ)=§§hii T
"'A(A_T):%Lii 1—+1i]x%[1ii 1—+1i
1
=5l 3=l =
(b)

Let A = [a;}]. Since A is skew-symmetric,
therefore

a;j = 0and a;; = —a;;(i # j)

A is symmetric as well, so a;; = a;; for all i and j
~a;j=0foralli #j

Hence, a;; = 0 for all i and j, i.e,, A is null matrix.
(9

(A"'BA)? = (A"1BA)(A™1BA)

= A"1B(AA"1)BA

= A"1BIBA = A"'B%A

= (A71BA)3 = (A71B%A)(A1BA)

= A"1B%(AA™Y)BA

= A"'B%IBA

= A"1B34 and so on

= (A71BA)" = A™1B"A

(9 .

Fo) =
>0-x)f(x)=1+x
=>U-AfA)=U+4)
> f(A)=U-ATU+4)

-1

=(lp 2I-G I @ %
_oq-1

=rw=(5 7153

0 2 [2 2]

12 0112 2

4 4_4

4 4]

S

~ -1 —1]

(b)

We have,
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81

82

83

84

a a 1 0

[)’ —ﬁaHV —ﬁa] - [0 1]
a’+ By 0 1 0

:>[ 0 a2+ﬁy]=[0 ]

Sa’+py—1=0

(@)

AB=A+B

>B=AB—A=A®B~-1)

=det(B) = det(A)det(B—-1) =0

=det(B) =0

(b)

|A(a, B)| = cos? aeP + sin? aef = ef

Now,

1
Aa.p)™ = —zadj (A(a, )

1 [efcosa —sinaef 0
—e—ﬁleﬁ sina  cosaef O]
0 0 1
cosa —sina 0
=|sina cosa 0 ]
0 0 e P
=A(—a,— pB)

(o)

Given, A2 =24 — I
Now, A3 = A(4?)
—ARA-T)
=24%2-4A
—2024-1)—A4A
=34-21I

A% = A(4D)

— A(3A - 2I)
=34%2-24
—3(Q24—1)—24
=44 - 3]

Following this, we can say A" = nA — (n — 1)I.

(d)

A is involuntary. Hence,
A2=1=2A=A"1
Also,

1
(k)™ = 2 (A)!
1 _1
S (EA) = 2(4)1> 24
(c)
As Ais a skew-symmetric matrix,
AT = —A
= aij = O,V i
=tr(4)=0
Also,
|Al = |AT| = |-Al = (=1)3|A|
= 2|4l =0
= |4 =0

85

86

87

88

89

90

(b)
Z is idempotent, then
Z°=7=27Y7%.,7"=27
~(+Z2)"= "CI"+ "CIMZ

+ MGIMTPZZ 4t TCZT
= "Col + M"CiZ+ "C,Z + "C3+ -

+ "ChZ
=I+( "C;+ "C+ "C3+-+ "CHZ
=I+Q"-1)Z
(b)
A2=0,A3=A"==4A"=0

Then, Al + A)" = Al +nA) =A+nA?>=A
(b)

r 1 1 \_ r o, 1 1.\_
(a7 -31)(a=21)=1and (4 +11)(a+31)=1
=> A+ A" =0 (subracting the two results)
> A =-A

3
= AZ = — ZI
—3\"
S (T) = (det(4))?
= niseven
(a,b, c)
We have, |A(0) = 1|
Hence, 4 is invertible.

_[sin(m +8) cos(w+6)
Alm +0) = [icos(n+0) sin(n+9)]
—sinf —icos@
“l—icos® —sin6 = A(6)
. sin 6 cos O
adj(4(6)) = [—icos 0 sin@
—1 _ [ sin@ —icos 6] _
= AO) = [—icose sin @ ] = Al +0)
(a,b, )
0 1 1 1[-1 1 1
5=[1 0 1]=>S‘1=§ 1 -1 1]
1 1 0 1 1 -1
We have,
0 1 11[b+c c+a b-—c
SA=[1 0 1||lc=b c+b a-b
1 1 0llb—c a—c a+b
0 2a 2a
=12b 0 Zb]
2c 2c O
0 2a 2a]q[-1 1 1
SAS‘1=[2b 0 ZbIE[ 1 -1 1]
2c 2¢ O 1 1 -1
0 a al[-1 1 1
=|b 0 b”l -1 1]
c ¢ 0lIL1 1 -1
2a 0 O
= [0 2b 0]
0 0 2c
=diag(2a, 2b, 2c)
(a, b)
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Let] = k = 1 (say). Then,
AjAx = AjAx = A1Aq
0001 0001
0010 0010
ALA"_AlAl_omolxlowo
1000 1000
1000
_|otoo0|_,
0010
0001
000 000
00—i0 00—i0
A242 Io 00\ [0100
—i 000 —-i000
1000
:0100\21
0010
0001

Ifi #kleti =3 and k = 2, then
0001 000
0010 00—-i0
AiAk_A1A2_0100‘ lOiOO
1000 —-i000
—-i000
0 i00
00—i0
000
000 i 000
0 0—-i0 00—-i0
A2A1_0ioo\ lmoo
—i 000 —-i000
—-i000
[ oioo
100 —-i0
000 —i
= A4, + A,A; =0
(a,b,d)
A? — 44 — 51,
1 2 211 2 2 1 2 2
[21 ”212] [212]
2 2 2 2 1 2 21
10 0
[010]
0 0 1
9 8 8 [-4 -8 —-8] [-5 0
=[8 9 8|+|-8 -4 -8[+]|0 -5
8 8 9 -8 -8 —4 0 0
0 0 0
=000]=0
0 0 0
w A2 —4A-51,=0
> ATMA2 — 4474 -S54, =0

0
0
-5

|

92

94

95

96

= (A 'A)A—-4l;—-54"1=0
= IA—4I3—-5A4"1=0

S oA ——A—a
= ( 3)

9 8 8
8 9 8
8 8 9
= 9(81 — 64) — 8(72 — 64) + 8(64 — 72)
=9x%x17—-8x8+8x(-8)
=153-128=25#0

~ A? is invertible

And A3 =A-A?

— A- (44 — 5I5) = 4(A% — 54)
36 32 32 -5 -10
=132 36 32|+|-10 -5
32 32 36 —-10 -10
31 22 22
=122 31 22]
22 22 31
. 1431 #0

- A3 is invertible

(a d)

Here X is an X 1 matrix, C is an X n matrix and
XT isa 1 x n matrix. Hence XTCX isal x 1
matrix. Let XTCX = k. then,

(XTCX)T = XTCT(XT)T = XT(=C)X = —XTCX
= —k

Also, |4?] =

-10
-10

-5

=>k=-k

=>k=0

= XTCX is null matrix
(a,b, c)

A7 = -1=|A] = -

Now, use adj A = |[A]A'and A= (4"H)?

(a,b, )

If |[A| # 0, then

AB = AC

= A AB = A 'AC
>B=C

Also if A is orthogonal matrix, then AAT = |
= |AAT| =1 = |A|?> = 1 = Aisinvertible

(a, c,d)

Given, A> + 24+ 21 =0
> A2+ A=-2I

= |4% + A| = |-2I]

= |AllA+ 1] = (=2)"
= |4l #0

Therefore, 4 is non-singular, hence its inverse
exists. Also, multiplying the given equation both
sides with A™1, we get

At =
(a )

1AI
—5A+D
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We have,

( 1 tan9)_1= 1 [ 1 —tan9]
—tanf 1 1+ tan? 6 ltan 6 1
a —b
:[b a]l 6 1 0

—tan —tan
=C0529[tan9 1 Htan@ 1 ]
=C0529[1—tan29 —Ztane]

2tanf® 1-—tan?4
_ [CQSZH —sine]
sin268 cos 260
~a—cos20,b=sin26
97 (a,c)
Ais orthogonal matrix.
~AAT =1
1[1 2 2]1[1 2 a] [1 0 0]
2'52 1 —252 1 2|=|0 1 0
a 2 b 2 =2 b 0 0 1
1t 2 271 2 a 1 0 0
:6[2 1 —2”2 1 2‘2[0 1 0]
a 2 bll2 -2 b 0 0 1
9 0 a+4+2b
= 0 9 2a+2—2b
a+4+2b 2a+2-2b a’+ 4+ b?
9 0 O
=[0 9 0]

0 0 9
=>a+4+2b=0,2a+2—2b=0anda®+4 +
b2 =9
>a+2b+4=0,a—b+1=0anda’?+b?>=5
>a=-2,b=-1

98 (a,b,c)
We have, A’B = A(AB) = AA = A%, B?A =
B(BA) = BB = B"2,
ABA = A(BA) = AB = Aand BAB = B(AB) =
BA =B
99 (a,b,c)
B is an idempotent matrix
~B*=B
Now,
A% = (I — B)?
= -B)I-B)
=]—-IB—1IB + B?
I —B—-B+B?
=1—-2B+ B?
=]1—-2B+B
=]—-B
=A
Therefore, A is idempotent. Again,
AB=(—-B)B=IB—B?>=B—B?=B%—-PB?
=0
Similarly, BA=B(I-B)=BI—-B*=B—-B =0
100 (a, d)

(BTAB)TBTAT(BT)T = BTATB = BTABif A is

101

102

103

104

105

symmetric

Therefore, BT AB is symmetric if A is symmetric
Also, (BTAB)T = BTATB = BT(—A)B =
—(BTATB)

Therefore, BTAB if A is skew-symmetric if A is
skew-symmetric

(b,d)
-1 2 5 -1 2 5
Llet A=|2 -4 a—4~!0 0 a+6
1 -2 a+1 0 0 a+6

(R; > Ry + 2Ry, R3 & R3 + Ry)
Clearly rank of Ais 1,ifa = —6

-1 2 5
Also, fora=1, |A|=|2 -4 =-3|=0
1 -2 2
and|_24 _53|=—6+20:14¢0
~Rankofdis 2, ifa=1
(a,b, c)
Applying R; - R3 — R, = R, — Ry, we get
a; a; 4as
|a|=3[d d d|=0
d d d

Where d is the common difference of the AP.
Therefore, the given system of equation has
infinite number of

Solution. Also,

Bl =a?+a%+0

(a,b, c)

Given,AB = A,BA =B

=>BXAB=B XA

= (BA)B =B
= B? =8B
Also,
AXBXA=AB
= (AB)A = A
=>A%2=4

Now (AT)2 = (AT xAT) = (A x AT =T =4T
Similarly, (BT)? = BT
= ATandBT are idempotent

(b, ©)

-1 —adic4) _ (D" Madj(4) _ adj(4) _ _ -1
(=4) [—A4] (D™ 4| —|A]| A
(for any value of n)

Given, A" =0
Now,

I—ADU+A+A2+ 4+ A" =]-A"=]
>U-A) 1 T=I1+A+A%*+ - +A"1
(a, b, )

Page|29



106

107

108

109

3 -3 4
v |Al=12 -3 4
0 -1 1

=3(-3+4)+3(2-0)
+4(-2-0)=1

~ adj(adj4) = |A|*~2 A = A and |adj(adjA4) =

AA=1

Also,

ladjA| = AP = |A|? =1? =1

(a,d)

Given, (A + B)?> = A> + B®> + 2AB

= (A+B)(A+ B) = A> + B2 + 24B

= A>+AB +BA+B? = A>+ B* + 2AB > BA

= AB
=[, 4G T1=6 7 4
:>[a+2 —a+1 _ a—>b 1+1]
b—2 —-b-1 2a+b 2-1

The corresponding elements of equal matrices are
equal.
at+2=a—-b,—a+1=2=>a=-1
b—2=2a+b-b—-1=1=>b=-2
>a=-1, b=-2
(a, b, cd)

1 2 2111 2 2 9 8 8
2 1 2”2 1 2]=[8 9 8]
2 2 112 2 1 8 8 9
We have,

9 8 8 1 2 2
A2—4A—513=[8 9 8]—4[2 1 2]
8 8 9
100
0 1 olzo
00 1
= 5I; = A2 — 44 = A(A — 413)

A2=

-5

1 1
> I3 =c(A—4ly) > A7 =2 (A= 41y)

Note that |A| = 5. Since |A3| = |A|]® =53 # 0,43
is invertible. Simi-larly, A? invertible

(b, c)

det(—A4) = (—1)" det(4)
1

det(4™1) = et () =1

det(adjd) = |41 =1

Hence, |wA| = w™|A| = 1 only whenn = 3k, k €
Z

(b, c)

a_J1 0
A=

=y =[1 41 =15
Similarly,
an =15 A =15 3

-2 1l-1 11" 1-3 1

110

111

112

114

andamyr =2 Y= tim, L iam =
%‘330[1—/11 1211]:[_01 8

2
Y S o
(ac)
Aa A0 =500 cosa | Ssina cosal

sin a cos o - sin o cos a
cos? a + sin? a

cos? o + sin? «
| sin a cos a —sin o cos a
1 0 -
0 1
[ cos?a+sina
| sin o cos a - sin a cos o

sin o cos o - sin a cos a
cos? a + sin? «

ooy
=0 1 =]

_ [cosa —sina][cosB —sinf
Also, Ay AB - [sina COSQ][SinB cos B

cos asin § + sin a co
—sinasin 3 + cos a cc

[cos o cos B — sinasin 3
|sin a cos 3 + cos asin 3
[cos(at +B) sin(a + B)] —4
[sin(a+B) cos(a+p)] ~ @B
(a,d)

Let A be a symmetric matrix

Then, A’
Now, (B' AB)' = B'A'(B")’
=B'A'B [+ (B)' = B]
=B'AB [+ A =A]

= B'AB is a symmetric matrix

Now, let A be a skew-symmetric matrix
Then, A' = —A

~ (B'AB) = B'A'(B") [+ (AB) = B'A’]

[ (4B) = B'A"

=B'AB [+ (B") =B]
=B'(-A)B [+ A" =-A]

= —B'AB

~ B'AB is a skew-symmetric matrix
(a,b, c)

All are properties of diagonal matrix.
(b, c)

Since Ais skew-symmetric, AT = —A. We have,
A2+1=0

= A%?=—-1ordA=-I

= A(-4) =1

= AAT =1

Again, we know that

|A| = |AT |and|kA| = k™|A|

Where n is the order of A. Now,

AT=(-1)"x A

= |AT] = (D)"|A]

@I [1—DnlA| =0

Hence either |[A| =00r1—(—=1)" = 0,i.e.,nis
even. But
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117

A2=0-1=-1
= AP = (DM = (D" =#0
Hence, the only possibility is that A is of even
order
(a, b, )
Given that 4 and B commute, we have
AB = BA ( A and B are symmetric)(1)
Also,
AT =A BT =B 2
(A—IB)T — BT(A—I)T = BA™!
(- if Ais symmetricA™? is also symmetric)
Also from Eq. (1),
ABA™' =B 3)
= [BA 1 =A"1B
= BA™1=A"'B
Hence, from Eq. (2),
(A71B) =A"'B
Thus, A~1B is symmetric Similarly, AB~1 is also
symmetric Also,
BA = AB
= (BA)™! = (4B)7 1
= A™1p~t = p71471
= (A—IB—I)T — (B—lA—l)T
= (A~HT (BT

— A—IB—l
Hence, A~1B~1 is symmetric
(ac)

. cosf sind sinfd cosé@
sin4 [— sinf cos 0] and cos 4 = [cos 6 sin 9]
. |sinA| = cos? 6 +sin? 0 = 1.

Hence sin A4 is invertible.

Also,

(sinA4) X (sinA)T =

[ cosf sin@ [cos 6 —sinf

—sinf@ cosOllsinf@ cosf

_ [cos2 0 + sin? 6 0 ]
B 0 cos? 6 + sin?
_ [1 0]

0 1
=1

Hence, sin Ais orthogonal. Also,

. cosf sinf][sin@ cosf
2sin A cos A =2 [— sinf cos 9] [cos 0 sin 9]
=2[ 2sinfcos@  cos?6O + sin? 0

cos? 6 —sin? 6 0
_ [sin 20 1
cos26 0
# sin 24
(a,b, c)
cosa sina OJ[cosa cos B cosy)
A= !COS p sinp 0] [sin a sinf sin y)]
cosy siny 0 0 0 0

Thus, A is symmetric and |A| = 0, hence singular

118

119

120

and not invertible. Also,

AAT #1
(ac<)
0 2b ¢
A= b —c]
a —b ¢
Now,
0 2b ¢
AT=la b —c]
a —-b ¢
Hence, A is orthogonal. Therefore,
0 2b ¢ 0 a a
AAT=I:>[a b —c”Zb b —b]
a —-b c c —c ¢

1 0 0
= [0 1 0]
0 0 1
Equating the corresponding elements, we get

4b% +c? =1 (D
2h2 — 2 =0 2)
a’+b*+c?=1 3)

Solving Egs. (1), (2) and (3), we get

1
c=+—

1
a=+= +—, *
V6 3

V2
(@)

Statement 1 is true as |A| = 0. Since |B| = 0,
statement 2 is also true and correct explanation of
statement 1

()
A satisfies A2 — Tr(4).A + (detA)I = 0

b=

On comparing with A% — I = 0,we get
Tr(4) = 0, |4] = -1

Alternate

Let A= [ZZ ,a,b,c,d # 0

Now A? = [? Z] [Z 2]

N Azz[a2+bc ab + bd
ac+cd bc+d?

= a’+bc=1bc+d?*=1

and ab+bd =ac+cd =0

Also, c#0 andb+#0=>a+d=0
Tr(A)=a+d=0

and |A|=ad — bc = —a? — bc = —1

121 (c)
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0 —c b
Let A= ¢ 0 a

—b —a 0
And 4 = -4’

. det(A) = det(—A4")

= —det(4’) = —det4

~ detA=0

 detA’ = det(—A") is not true
~det(—A4") = (=1)3det(4") = — det A’

(c)
[A(A+ B)~'B]~' = B-1((4 + B)"1)~1A~1

=B YA+B)Al=B1+DA1=B"1I+
[A"1=B"14 41

Hence, statement 1 is true. Statement 2 is false as
(A+B)"' =41+ B lisnottrue

(b)
Since AB = BA, we have

A+ B) =

Ifr = m + n, then

ATTPBP = AMBTTPT™M = ifp <n

and A"7PBP = AT"PB"BP™" =0 ifp >n
Then,(A=B)" =0, for r=m+n

Thus, both the statements are correct but
statement 2 is not currently explaining statement
1

® b b 1 0
[Ccl d[‘; d]z[o 1
ac + bd

2 2
a“+b
=
[ c? + d?

=[1 0
ac + bd 0 1
= a’+b?=1(1)
c2+d?=1(2)

ac + bd =1(3)

=>a—_b—+1
d ¢ =

Also, we must have a, b, c,d € [—1, 1] for Egs. (1)

125

126

and (2) to get

Defined Hence, without loss of generality, we can
assume a = cosf and b = sin 6

So for%=_7b= 1, we have
a b]_[cos@ —sinf a_=-b_ _
[c d] - [sinH cos @ ]andford— c L
we have [a b]: [cos@ sin @
c d sinf —cos@

(b)
ladj 4] = A" = |A[21 = |4]
adj (adjA) = |[A|"2A=]AI°A= A
(o)

_[ab abl>_[10 w42 —
LetA—[C d],then[c g _[0 o az=1]

[a2+bc ab + bd =[1 0]
ac +cd bc +d? 01

= bla+d)=0, c(a+d)=0

and a2 +bc=1, bc+d?*=1

> a=1d=-1,b=c=0
IfA= [3 _01], then
A2=[01—01 [ol—q]z[ég =1

IfA#1, A+ —I, then
det (A)=—1 (statement I is true)

Statement II, Tr(4) =1—1 = 0, Statement Il is
false.
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S

_ [a2+bc ab+bd]
c d

ac+cd bc+ d?

Hence,

A%? — (a+ d)A + (ad — bo)l

~lected berasm@ralt gl
+ (ad — bc) [é 2]
[a2+bc—(a2+ad)+(ad—bc) ab + bd -
ac + cd — (ac + cd) bc + d? — (ad +

_[O O]

0 O
=0
Given,
A3 =0
= |A|=0o0rad —bc=0
>A2—(a+d)A=00rd’>=(a+d)A (1)
Case (i)
a+d=0
From eq. (1)
A2=0
Case (ii)
a+d+0
Given,
A3 =0
= A’A=0

SA+dAA=0
=2 A4’°=0

(b)
Both the statements are true as both are standard
properties of diagonal matrix. But statement 2

129

130

131

132

does not explain statement 1

(b)
cosa sina O
adj(F(a)) = [— sina cosa 0]
0 0 1
Also,
IF(a)| =1
Then,
cosa sina O
[F()] ! = [— sina cosa 0]
0 0 1
cos (—a) sin(—a) O
= |—sin (—a) cos (—a) 0]
0 0 1
= F(~a)

Similarly, we can prove that [G(8)]™! = G(—f)

But again given matrices F(a) and G(f) are
special matrices for which this type of result holds

In general, such result is not true. You can verify
with any other matrix. Hence, both statements are
true but statement 2 is correct explanation of
statement 1

(a)
A=—-AT > |A] = —|AT| = —|4]|
= 2|4 =0
= |4 =0
(d)
12
0 -3 -3
Matrixa;; = —~isA=|> 0 —2|whichis
J o i42j | 4 8]
lz 1 OJ
5 7

neither

Symmetric nor skew-symmetric But this is not the
reason for which A4 cannot be expressed as sum of
symmetric and skew-symmetric matrix. In fact
any matrix can be expressed as a sum of
symmetric and skew-symmetric matrix. Hence,
statement 1 is false but statement 2 is true

(@)
A= [aij]nxn is square matrix such that a;; =

0, for i # j, then A is called diagonal matrix. Thus,
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the given statement is true and A =

a diagonal matrix

(d)

A~1 exists only for non-singular matrix

~ AB = AC = B = C if A7 1 exists

134 (a)

135

136

137

= 4 ‘SL|=15—12=3¢0

- |3
=~ A is non-singular matrix
=~ A™1is exist

(d)
ABC is not defined, as order of A, B and C are such
that theyare not conformable for multiplication

(d)

Statement 1 is false

A= |Aij|n><n where a;; =0,i = j

Therefore, |A| = 0 and hence A is singular. So,
inverse of A4 is not defined

In statement 2, |A| = 0. Therefore, inverse of 4 is
not defined

()
eca=[t 8 5=[ 2
Also, AB = BA (given)

[ax+bz ay+bu]:[ax+cy bx + dy
cx +dz cy+du az +cu bz +du

On comparing, we get

ax + bz = ax +cy

= bz=cy
=>§:—:A (say)
~ y=0bA z=cl ..(I)

And ay+ bu =bx +dy
= abA+ bu = bx + bdA [from Eq. ()]

= alt+u=x+di=k (say)

138

139

140

For A=0; y=0,2=0, u=k, x=k

_ [k 071_ .
Then, B = [0 k] = scalar matrix
. _[a b _[k O
Then, if A = [c d] and B = [0 K
_ _[ak bk] _
Then, AB = BA = [Ck o] = kA
(b)
11 -2 2741 -2 =2
-.-AA’=§—2 1 21 =-2 1 =2
-2 -2 -1 2 2 -1
=1

19 0 0 0 0
O 9 0 1 0
0 0 9 01

~ Ais orthogonal

Also, if A and B are orthogonal, then AB is
orthogonal

(b)
di z1 3
Let, A= |3z, dy 33
Z; 23 ds
A2 =0
-dl Z1 22 d1 Z1 22
= 23 dz Z3 Z_1 dz 23
2, 23 d3f|z2 23 d3
[ dy 4 |21]% 4+ 221> dizy + dyz, + 2233 dy
= |dizy + d2z1 + 235, di+|zl* + s F

_dlzz + 2321 + d322 2122 + dzzg + d323 d

= Diagonal elements d; = d, = d3 = 0 and|z;| =
|z2] = |z3] =0

>21=2,=233=0

= A =Null matrix

Thus, statement 1 is true. Also,
A2=0=|A]?=0 or|A|=0

Thus, statement 2 is true but it does not explain
statement 1

(c)
We know that|adjA|
is false.

= |A|™ 1. Hence, statement 2
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Now,

ladj(adj A)| = ladjA|*"* = [|A]"~*"!
= 4|1

Then,
|adj(adj(adj 4))| = ladj(adjd)) ™!
= ||4|(n-D2 |”‘1

= 4|V

Hence, statement 1 is true

(@)

A is involuntary, hence,

A’ =1

SA3=A>=-=AandA? =A*=A°=... =]
= (I — A" = "Col — "C1A + "C,A% — "(C3A3

+ o
= "Col — "C1A+ "Cyl — "C3A+ "Cyl — -
=("Co+ "Cy+ "Cy+-)I
—("C1A+ "C3+ "Cs + )
A=2""1-aqa)
>[I-ADMA T =211 —-a)A™?
=2""1(4"1 -]
c if ais nilpotent of index 2, then
A2=A3=A*..=A"=0
= (I —A)"= "Cyl — "C;A+ "C,A? — "(C3A3

+ e
=I-nA+0+0+ -
=I—na
d Ais orthogonal. Hence,
AA" =1
>ANH1=4
(d)

A? = A = Ais idempotent matrix
A™ = 0 = Ais nilpotent matrix
A% =] > Ais involutory matrix
AT = A > Ais symmetric matrix

144 (c)

145 (b)

146 (a)

Al =2= 2471 =23/|Al = 4

ladj(adj(24))| = [24]* =
212/|A|4 — 212/212 =1

(A+B)? = A*+B*
=>AB+BA=0

= |AB| = |-BA| = —|AB]|
= |AB| =0

= |B| =0

Product ABC is not defined

Since A is idempotent, A2 = A3 = A* = ... = A.

now,

A+ D=1+ "CA+ "CA% + -+ "C A"

=1+ M"CA+ MC,A +-+ "ChA
=1+ "CA+ "CA +-+ TC,A
=I+( "CLA+ "C+-+ "CA
=I+(2" = 1A

=2"-1=127

>n=7

We have,
I-ADU+A+A*+-+ A7)

=I+A+A%+ -+ A
+(—A—-A?2—-A3—-A*..—- A%

=1—-A8

=I(if A® = 0)

Here matrix A is skew-symmetric and since
|l = 147] = (=1D)"|4]

So |A|(1 — (=1)™) = 0. As nis odd, hence
|A] = 0. hence a is singular,

If A is symmetric, A~ is also symmetric for
matrix of any order
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1 2 3
2 3 4
5 6 8
= 1(24 — 24) — 2(16 — 20) + 3(12 — 15)
=-1

1Al =

3 2 5
2 3 8
7 2 9
= 3(27 — 16) — 2(18 — 56) + 5(4 — 21)
= 24

adj (adj A) = |A|""24 = |A]A = -4

(a)

Since, A = P"1BP

= det(4) = det(P~1BP)

= det(P~1) det(B) det(P)

|B| =

= F(P)det(B) det(P)
= det(A) = det(B)
()
1 2 A+2
Since, [2 4 8 |=0
3 5 10
= 1(40—-40) —3(20—24)+ (A +2)(10 —12)
=0
= A1=4

4 5 10
Now, A+ B=|5 6 13]

5 6 14
~tr(A+B)=44+6+14 =24
(b)

Let,
a b
a= [c d]

= A% — (a + d)A + (ad — bo)I

_[a bl[a b]_ a b
_[C d][c d] (a+d)[c d]+(ad
1 0
—bc)[o .
:[a2+bc ab+bd]_[a2+ad ab+bd]
ac+cd bc+ d? ac+cd ad+d?
ad — bc 0
+[ 0 ad—bc]
=0
()
AB=A=|4B| = 14| (1)
= |4|=0or|B| =1
BA=B=|BAl=|B] (2)

= |A|l=1or|B]| =0
If |A| = 0, then from Eq. (2), |B] =0
If |B| = 0, then from Eq. (1), |[A] =0

(d)
ai; Q2 413
A= !a21 azz a23]
az1 04z 04zs

a2 +ay3 a;p+aq3 agq t+agp
> B =|ax taz az; +azz az +az
azz +azz az; +azz az;t+as
=>X=A"1B
1 [Ci1 G Ca
= W Ciz (22 C32]
Ciz Ca3 (33
iz +ajz a;;ptag;z agpt+agp
Qzz t a3 Az1t+ a3 Q1+ ap
azz +azz az; +azz az;t+as
1[0 1Al 1Al 0 1 1
=—1l4] 0 JAll=[1 0 1
Alla] a1 o L 1 0]
= |AB| =2
= |AY||B| = 2
= |B| = 2|A]|
152 (b)

AT — AM2 = A2 — [ = 450 = A% 4 4% — |

Further,

A% = A% 4 42 — ]
A% = A% 4 4% — ]

At =A%A% |

A50 = 2542 — 24]
Here,

1 0 O
A2=11 0 1

0 1 0

1 0 0
1 0 1=
01 0

25 0 0 1 0 0
=A0=[25 25 0|—-24|0 1 0

25

oo |A50| = 1

0 25

25 1 0
25 0 1

100]

Also, tr(4%°) = 1 + 1 + 1 = 3, Further,

1 0 0]px [ 1 rX 1
25 1 0y=25:yu1:[0]
25 0 11z 125 Lz 0
Similarly,
0 0 1 0 O
U,= 1]andu3= O] U0 1 0],i.e.,|U|=1
0 11 0 0 1
153 (c)
2 1 1
A= 2 3 4]
-1 -1 =2
A 0 0
:AI=[O A 0]
0 0 A
2—21 1 1
=>A—)ll=[ 2 3—21 4 ]
-1 -1 -2-2

sdet(A—AD=—-U1A-1DA+1D(A-3)
Thus, the characteristic roots are —1, 1 and 3.

154 (c)
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As second row of all the options is same, we are
to look at the
Elements of the first row. Let the left inverse be

a b ¢
[d ].Then,

[zef][ o158

-'-a+b+2c—1
5c¢ 1+c

—a+b+3c=1ie,b=2Cg="15
2 2

Thus, matrices in the options (a), (b) and (d) are
the inverses and

Matrix in option (c) is not the left inverse

()

2 2
A:[x x]:Azz 2x*  2x ],A3
X x 2x%  2x?

22x%2  22x2
- [22x2 szz]
And so on. Then
A% A3
e4 —I+A+—+§+
[ 2x2 2x2
1+ x +7 X + 7
22x3 22x3
__|_ 30 4+ o+ 30 + -
B 2x2 2x2
X +7 1+x+ 7
22 3 22X3
_+ 3' +... + 3' + .o

[ 2x+1 er ]
2 e?* +1
= f(x) = er +1 and g(x) = e?* -1
e?* —1 e* —e™*
fmdx=fmdx
=log(e* +e™¥) +c¢
(4)

[a b ] is and idempotent matrix
c 1—-a
2

=>[a b ] =[a b

c 1;a cbl—aa )
:[Ccl 1—a”ccl 1—a :[c 1—a]

a’? + bc ab+b—ab]_[a b
ﬁ[ac+c—ac bc+(1—a)2]_[c 1—a]

157

158

159

160

2
=>[a + bc

>a’+bc=a

a—a?=bc=1/4 (given)

f(a) = 1/4
0)
0 1
A:[3 0
0 17[0 1
sa2=aa=[, ||

=>A4:A2.A2:[g g [

= A8 = [34

2
AndA6=A4.A2=[3 0“
0 32

X
y
Z
AB 4+ A%+ A*+ A% +1

LetV =

KM I,

0 81 0 27

-2

= [121 131] [;] = [101]
121x
= |121y] = 11]

=>x=0andy =1/11

V= [y] [1/11]
(4)

We have AB = ! a

3ax? 3bx?

6ax  6bx

Now tr- (AB) = tr- (C)

bc+(1—a)2]= c

3 0l

121]
(AB+ A+ A*+ A2+ 1)V = [101]

|

b
1—a

_30]
0 3

_[32 0]
0 32

=15 &

9

0 1

= 3ax?+b+6cx =(x+2)?+2x+5x> Vx €

R(Identity)

= 3ax?+6cx+b =6x%+6x +4
Sa=2 c=1b=4

(6)

Given 4> = A

= [=(1-0.4A)(I-ad)

=] —Aa — 0.4A + 0.4aA?

=]—Aa — 044 + 0404

=1—A(04 + a) + 0.4aA

= 04a=04+a«

> a=-2/3
= |9a| =6
(2)

1 2 2

[1 3 4‘=0
3 4 k

= 103k—16)—2(k—12) +2(4—9 = 0)
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161

162

163

164

165

> 3k—-16—-2k+24-10=0

= k=2

(4)

A diagonal matrix is commutative with every
square matrix if it is scalar matrix so every
diagonal element is 4

. |Al = 64

(8)

In a skew symmetric matrix, diagonal elements
are zero. Also a;; + a)ij =0

Hence number of matric=2x2x2 =18

(0)

For idempotent matrix, A2 = A

= A7142 =4714
=>A+1

Thus non-singular idempotent matrix is always a
unit matrix.

(+ Ais non-singular)

~2-3=1 = [=+2
m2—-8=1 = m=+3
n2—-15=1= n==4

Andp=q=r=0
= required sumis 0

(2)

Let X be the solution set of the equation A* = I,
o 1 -1

wheredA=(4 -3 4 ] and [ is the
3 -3 4

corresponding unit matrix and x € N then the
minimum value of );(cos* 8 + sin*0),0 € R

(1
tan x

1
A= [— tan x 1
Hence, det. A = sec? x
~ detAT = sec?x
Now f(x) = det. (ATA™Y)
= (det.AT)(det.4)~?!
det. (AT)
"~ det.(4)
Hence, f(x) =1

166 (4)
ladjA™"| = |A7H? = T
djaA~H 1 = —1
= |(adj ladjA=1|
=|4]?=2%2=4
167 (4)
Given that AAT = 41
= |A]? =4
= Al = £2
SoAT =441 = 4%
A

ai1 Qz1 Q31 4 €11 C21 C31
= [A12 Ay a32] = ﬁlcn C22 C32]

a3 Qz3 04z3 €13 €23 (33
Now a;; = —¢;;

U |A]| U
4

= —ZCU' = mcij(asaij + ZCU’ = 0)
= |4 = -2
Now |4+ 41| = |4+ AAT|
= |A||I + AT|
==2|(1+ A)7T|
= =2|I + A|

=>|[A+41|+2|A+1| =0,
So on comparing, we get 54 =2 = A =§
Hence, 104 = 4

DCAM classes

Dynamic Classes for Academic Mastery
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