Mathematics Matrices & Determents

Matrices & Determents
Single Correct Answer Type

1. A and B are two non singular matrices so that A° =1 and AB® = BA(B * I). A value of
K sothat B*=1is
a) 31 b) 32
c) 63 d) 64
Key. C
sol.  A°(AB’)=ABA
—B? = A°BA
= B* =(A'BA)(A°BA) = A°B’°A= A°(A’BA) A
— B* = A'BA?
= B° =(A'BA’)(A'BA’) = A'B’A’ = A'(A°BA) A’
— B = ABA®
= B =(A’BA’)( A’BA’) = A'B’A’ = A’ A'BA) A’ = A’BA’
A” =(A°BA*)( A’BA’) = A’B°A’ = A*( A’BA) A = ABA’
A% =(ABA®)( ABA®) = AB°A° = A(A’BA) A =B = A® =1

4| 1 -
2. For each real number x such that =1 <x'< 1, let A (x) be the matrix (1—X) ' [_X 1)? and
7=y Then,
1+xy
(A) Az) = A()+AlY) (B) Az) = AL [AWT ™
< (CC) A@2) = AX)A(Y) (D) A(2) = AX) — Aly)
ey.

R A (iyj o

1+xy

L A(X)A(Y)=A(z)

3. A and B are two non singular matrices so that A® =1 and AB? = BA(B # |). A value of

K sothat BX=1is

a) 31 b) 32 c) 63 d) 64

Key. C
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Sol.

Key.

Sol.

Key.

Sol.

Key.

Key.

A5(ABZ):A5BA

—B? = A°BA

= B* =(A'BA)(A°BA) = A°B’°A= A°(A’BA) A

— B* = A'BA?

= B° =(A'BA’)(A'BA’) = A'B’A’ = A'(A°BA) A’
— B = ABA®

— B :(A3BA3)(A3BA3) = APB?A® = A3(A5BA) A = AZBA
A® :(AZBA“)(AZBA“) = A’B2A* = AZ(ASBA)A“ — ABA®
A% :(ABA5)(ABA5) = AB’A® = A(A5BA) A =B=A®=|

If matrix A = [aj;]3x3 , matrix B = [bj;l3x3 where ajj + ajj =0 and bjj - bj; =
0, then A4 B3is

(A) skew-symmetric matrix (B) singular
(C) symmetric (D) zero matrix
B
Since matrix A is skew-symmetric,
|A]=0
|A%.83 =0
1 2 -1
IfA=| -1 1 2 |, then det (Adj (Adj A)) is
2 -1 1
(A) (14)% (B)(14)° (C) (14)° (D) (14)2
A
| A| = =(142)-2(-1-4)-(1-2)

=3+10+1=14
NG i AT = CA12 4 _ 4
det (Adj (Adj A)) = |Adj A|< = |A|™ =(14)

n
7
In.the expansion of (\/%HO{%J , there is a term similar to pq, then that term is equal to

(A) 210 pq (B) 252 pq (C) 120 pq (D) 45 pq
B

Let x, y, z be real numbers such that 3x, 4y and 5z form a geometric progression while x, y, z

X 'z _m . .
form an H.P. Then the value of — + — = — where m and n are relatively prime then, (m +
Z X n

n) is equal to
(A) 29 (B) 39 (C) 49 (D) 59
C
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8.

Key.

Key:
Hint

10.

Key:

Hint:

11.

Key:

. -1
If A'is a square matrix fo order 3 much that | A/ =2 then ‘(adj A‘l) ‘ is

(A1 (B) 2 (C) 4 (D)8
C

Let A and B be square matrices of same order satisfying AB = A and BA = B. Then A?B?
equals, (O being the zero matrix of the same order as B)

(A) A (B)B ©) 1 (D) O
A
Conceptual

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

A)AT"B"A" B) A"B"A™" C)AB"A D) n(A™* BA)

C

(A'BA)? = (A'BA)(A'BA) = A'B(AA)BA= A'BIBA= A 'B’A

= (A_lBA)3 = (A_lBZA)(A_lBA) = A_lBZ(AA_l) BA=A"'B%IBA=A"B%A andsoon

— (ABA)" = A'B"A
If A is a skew—symmetric matrix of order 3, thenthe matrix A*is

(A) skew symmetric (B) symmetric (C) diagonal (D) none of those
B

Hint: We have AT=-A

12.

Key:

Hint:

13.

Key:

Hint:

(AT = (A.AAA) =ATATATAT

= (-A) (-A) (-A) (-A)

= (_1)4 A4 - A4

If A and B are symmetricmatrices of same order and X= AB + BA and Y = AB — BA, then
T

(XY) is equal to

(A) XY (B)YX (C) =YX (D)none of these
C

X=AB+BA'= X! =X

and. Y=AB-BA = Y'=-Y

Now; (XY)' =YTxXT =—yX,

If A and B are any two different square matrices of order n with A — B is non-singular

A3 = B3 and A(AB) = B(BA) , then

(A) A21B%=0 (8) A% +B? =| (A% +B3 =1
DA +B3 =0

A

AS=B%_ )

A’B=B?%A..coccrvrrr. (i)
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14.

Key:

Hint:

15.

Key:

Hint:

16.

Key:

Hint:

(a%+8%)(A-B)=0
|A=B|=0

A% +B% =0

A square matrix A is said to be nilpotent of index m. If A™ = 0, now, if for this A
(1-A)"=1+A+A%?+ ...+ A™ then nis equal to

(A)O (B) m (C)-m (D) -1
D

LetB=1+A+A2+ ... +A™

=B(I-A)=(I+A+A%+ ...+ A™Y) (1 - A)

=|-A"=|

=B=(I-A)l'=n=-1.

[ 1 -1
If A=| . . |and B= , then A% equals
-1 1 -1 1

(a) 4B (b)128 B (c)-1288B (d)-64 B
b
We have A=iB
2 -2
= A?=(iB)?=i’B*=-B?= — =-2B
-2 2

— A%=(-2B)?=4B% = 4(2B) = 8B
— (A%?=(8B)? = A®=64B2=128B

3 2 2
y+1 yz yXx
o . ) 2 3 2 .
The number of positive. integral solutions of the equation | Yz z +1 zx|[=11is
2 3
yX Xz X+
(A)1 (B) 2 (€)3 (D)4

C

Multiply-by y,z and x in rows 1,2 and 3 respectively and then take commony, z and x from
column 1,2 and 3 respectively, then

3 3 3
Yo+l oy y
z3 23+1 z3 =11
3 3 3
X X X +
1 0 v
1 1 2 =n (cl—>c1—czandcz—>cz—cs)
0 -1 x +
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:>1(x3+1+23)+y3(1):11:> x3+y3+z3 =10
So solution are (1,1,2), (1,2,1) or (2,1,1)
X+1 X+2 x+a

17. lfa—2b+c=1,thenthevalueof [X+2 X+3 X+Db|is
X+3 X+4 X+cC

(A) x (B) —x (C) -1 (D)1
Key. C

X+1 X+2 X+a o _1
Sol. X+2 X+3 X+b a-ab+C=

a—-b)+(c-b)=1

X+3 X+4 Xx+cC ( ) ( )

Apply the operation,
R1—)R1—2R2+R3
Rs — Rz — R, the determinant reduces to

0 0 1
X+2 X+3 X+b =-1
1 1 «c¢-b
18. If A is involutary matrix, then which of the following is/are correct?
(A) I + A is idempotent (B) I — Ais idempotent
(C) (I + A)(1 - A) is singular (D) % is idempotent
Key. C
Sol. A? =|
(1+A)(1-A) =1-A2=1-1=0

i 1
19. If A:{COSG IO }, B:[ 0] C=ABA", then ATC"A equals to (nel+)

sin® —cos0 -1 1
—n. 1 1 —n 0 1 1 0
A B C D
<>[1 0} u[o 1} <>L } <>L1 J
Key. D
Sol. A c936 sin®
sin® —coso
AAT =| (i)
Now, C=ABA"
= ATC=BA" (ii)

Now ATC"A=ATCC"A = BATC"!A (from (ii))
= BATC'Cn72A= BZATCnizA: ..........

1 0

= B"ATCA=B"'BA'A= B" { i J
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20.

Key.

Sol.

21.

Key.

Sol.

22.

Key.

Sol.

pa gb rc a b c
If p+g+r=0and|qc ra pbj=kic a b|,thenk=
rb pc qa b ¢ a

1)0 2) abc 3) par
3

p+q+r=0=p>+0°+r’=3pqr

pa gb rc

qc rb pb| = pgr(a®+b*® +c®*—3abc)

rb pc ga

abc
pgric a bj=k = pqr
bca
4 4 1 1 1
If a:cos—”+isin—ﬂ, then[l a a?is
3 | 22
a a

1) purely real 2) purely imaginary
3) a complex number 4).a
2o0r3

a:cos4—7[+isin4—7[=w2

3 3
1 1 1
1w w|=3(w—=w)purely imaginary
1w w

XCr XCr+l XCr+2 XCr XJrlCrJrl X+2Cr+2

yCr yCr+l yCr+2 - yCr er1Cr+1 y+2Cr+2 =

ZCr ZCr+1 ZCr+2 ZC:r Z+1CH—J. Z+2Cr+2
1)0 2) 2" 3) ",
1

XCr >(Cr+1 XCr+2 XCr X+1Cr+1 X+1Cr+2

yCr yCH—l yCr+2 = yCr y+lCH—l erlcr+2

ZCr ZCr+1 ZCr+2 ZCr ZJrlcr+1 Z+1C:r+2

By applying C, »C,+C,,C, ->C,+C,

X X+1, X+2

Cr Cr+1 Cr+2
1 2

Now apply C, »C,+C,, |’C, '"C,, 'C,.,,
z z+1 742

Cr Cr+1 Cr+2

S Ans=0

4) a+b+c

X+y+z
4) Cr+2




Mathematics

Matrices & Determents

23.

Key.
Sol.

24,

Key.
Sol.

25.

Key.
SOL.

26.

Key.

If A is an orthogonal matrix of order n, then the value of |adj.(adj A)| is

(A0 (B)+1
C)n (D)n-2
B
AA' = |
= |Al=x1

ladj. (adj. A)|

=| A["D =41,

Ifa,b,c,d>0;x e Rand (a + b? + c?)x? - 2(ab + bc + cd) X + b? + ¢ + d? < 0, then

33 14 loga

65 27 logh|=

97 40 logc

(A)1 B)-1

©)o (D) none of these

C

We have

(@ +b2+c?)x?—2(@b+bc+cd)x +b?+c?+d?><0

= (ax —b)? + (bx —¢)?> + (cx —d)? <0

= (ax —b)2+ (bx —c)®+ (cx—d)>=0
b ¢ d

= —=—=—=X
a b c

= b? = ac or 2logb = loga + logc,
33 14 loga] [130 54 <loga-logc

Now, 65 27 logb(=|65 27 logb [Apply R1 > R1 + R3]
97 40 logc| |97 .40 logc
0O 0 O
65 27 logh(=0 [Apply R1 = R: — 2R7]
97 40. logc

A square matrix P satisfies P2 =1 — P, where | is an identity matrix of order as order of P. if

P" = 5| — 8P, then n.=

(a)4 (b) 5

(c)6 (d)7

C

SINCEP? = | — P (GIVEN) ——(1)

P*=P(1-P)

P¥=P - P2=P —(1-P) (USING) —— (II)

Pi=2P -1

SIMILARLY P*=2P? — P = 2| — 3P AND PS5 =5P — 3|
P6 = 5P2 — 3P = 5| — 8P

~ n=6

If Y =SX,Z =tX all the variables being differentiable functions of x and lower suffices
X Y Z

denote the derivative with respecttoxand | X, Y, Z,|+ 21 ttl = X", then n=
X, Y, Z,| "% *?

a)1 b) 2 c)3 d) 4

C
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X SX tX
Sol.  A=|X, SX, +S,X tX, +1,X
X, SX,+25X,+S,X tX,+2tX, +1,X

(cz «C,- sclj

C,«C,-C,
X 0 0
=A=|X, S X t X
X, 25X, +S,X 2t X, +t,X
_ 2 S, b
2S5, X, +S, X 2t X, +t,X
S
—=x<[X YR, R, -2XR)
S, 4,
~n=3.
27. If A and B are two non singular matrices and both are symmetric:cand commute each other
then

a) Both A'B and A'B* are symmetric.
b) A1B is symmetric but A"B? is not symmetric
c) A1B1tis symmetric but AB is not symmetric
d) Neither A1B nor A'B? are symmetric

Key. A

Sol. AB = BA
Previous & past multiplying both sides by A,

A*(AB)A'=A"(BA)A
(A*A)(BA™)=A"B(AAY)

= (BA™ )l = (A‘lB)1 =(A? )1 B* (reversal laws)
= A'B( as B=B')

(A1) =A™ AT is symmetric

Similarly for A'B™.
28. If f (X) =ax’+bx+c a,b,ceR andthe equation f (X)—X =0 has imaginary roots

2 a O
@ and 3 and y and & be the roots of f (f (X))—XzO,then L 0 alis
y p 1
a)o b) purely real c) purely imaginary d) none of
these
Key. B

sol.  f(x)-x>0o0rf(x)-x<0vxeR
f(f(x))-f(x)>00rf(f(x))-f(x)<0
Adding, f(f(x))—x>0o0r, f(f(x))-x<0
= roots of f(f (X))—X=0 are imaginary.
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29.

Key.

Sol.

30.

Key.

Sol.

31.

2 a o
let z=|f 0 «
y b1
2 a@a 6| |2 By
Z=|f 0 al=la 0 pl=2
y B 1 |6 a1

Suppose a Matrix A satisfies A2 —5A+71 =0 If A’ =aA+Dl, then the values of 2a+b
is.

a)-87 b) -105 c) 1453 d) 1155
A

A° = AA? = A(5A-TI)
—5A? ~7A=5(5A-71)-7A=18A—35
A‘= AA® = A(18A-351)=18(5A—71)-35A

A’ =149A—-385I =55A-126l

A’ =149A—-385I

a=149,b =-385

The digits A, B, C are such that the three digit numbers A88, 6B8, 86C are divisible by 72,
A 6 8

then the determinant |8 B 6| is divisible by
8 8 C

a) 76 b) 144 c) 216 d) 276

B

100A+80+8=724,
600+10B+8=724 A, A, 4 < .
800+60+C =724,

A6 8
8 B_.6|(Ry<R,+10R,+100R))
8 @,C
A 6 8
=8 B 6
724, T2, 124,

A88 is div. by 72

= A88 is div. by 9

= A+8+8 is div. by 9

o A=2

6B8 is div.by 9 =B =4,
all a12 al3

If the matrix |a,, a,, a,;| is invertible, then the planes aux + awy + aiz = 0,
aSl a32 a33

axX + axy + azxsz = Oand azx + asy t+ asz = 0 (ai,- e R, Vi, J)
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Key.

Sol.

32.

Key.
Sol.

33.

Key.
Sol.

34:

Key.

Sol.

(A) intersect in a point (B) intersect in a line
(C) have no common point (D) are same
A

Given matrix A is invertible = det A= 0
= the given system of equation has only one solution
i.e., (0, 0, 0). Hence option (A) is correct.
If A is a skew—symmetric matrix of order 3, then the matrix A*is

(A) skew symmetric (B) symmetric
(C) diagonal (D) none of those
B

We have AT=-A

(AY)T = (ALAAAA) = ATATATAT

= (-A) (-A) (-A) (-A)

= (=1)* A% = A%

If ‘o is a root of x* = 1 with negative principal argument, then the principal argument of A(a)
where

1 1 1
A(O(.): OLn OLn+1 OLn+3 is
:r|1-+1 in 0
o o
5n 31
A) — B).——
(A) ") (B) 2
i T
Q) = D) ——
(€) 1 (D) 2
B
Clearly oo = —i where i = -1
! 111} 1 1 1
So Alo) =" —| 1 "o l=[l =i i|=1-)+1()+@Q+)=—1-i
a .
1 1 0 i 1 0
o
3n

So, principal'argument of A(a) is —7

If.z is'a complex number and /3, I, l5, m1, m,, ms are all real, then
Llz+mz mz+lZ mz+l,

L z+m,Z m,z+1,Z m,z+1,| is equal to
Lz+m,Z myz+1L,Z myz+l,
(A) |z]? (B)3
(C) (hhts + m1m2m3)2|z|2 (D)0
D
L m Oz Z O
I, m, Ox|z z 0]=0
b, m, 0|1 z O

3

10
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35.

Key.

Sol.

36.

Key.

Sol.

37.

Key.

Sol.

38.

Key.

Sol.

Let A, B be square matrix such that A B =0 and B is non singular then

(A) |A] must be zero but A may non zero (B) A must be zero matrix
(C) nothing can be said in general about A (D) none of these
B
A.B=0=A.B.B'=0.B"
=A.1=0
=A=0
J6 2i 3+6

The value of |12 \/§+ 8i 3J2++6ilis
V18 2+\12i 27 +2i

a) an integer b) a rational number c) anirrational number d) animaginary.number
A

Take /6 common from C, and apply C; > C,-3C,, C, »C,-2iC,
pa gb rc a b c

fp+g+r=0and (gc ra pbl=K|b ¢ a| thenthevalue ofKis
rb pc ga c ab

a)p+q-r b)p+a+r c)par d) - par
D
pqr(a3+b3+c3)—abc(p3+q3+r3)

= pgr (a’+b® +c* —3abc)—abe( p* +g’-+r* —3par)
= par(a®+b® +c® —3abc)—abc(p+q-+r)( p*+0” +r’ - pg—qr—rp)
= par (a®+b* +c* —3ahc)

If f(x), g(x), h(x) are polynomials of degree 4 and | a b c |=
p r

mx* +nx3 +rx? +5X+t be an identity in x, then the value of

£7(0)=1(0) 97(0)-9°(0) h*(0)-h"(0)

a b c is
p q r
a) (3n-r) b) 2(3n—r) c) 3(3n-r) d) 3n+r

B
LHS = (24mx + 6n)—(12mx2 +BNX+ 2r)

Xx=0=6n-2r

=2(3n-r)

11
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39.

Key.

Sol.

40.

Key.

Sol.

41.

Key.

Sol.

42.

Key.

Sol.

43.

Key.

Letx >0,y >0, z >0 are respectively the 2", 3, 4™ terms of a G.P and

k k+1 k+2

X
1
A=|y" y*t Y= (I’ —1)2 (1—?) (where r is the common ratio) then
YA

z z
a) k=-1 b) k=1 c) k=0 d) None of these
A

1 ar a’?
xy¥z*[L ar® a’r’

1 ar® a‘®°

k) 33y [(r —1)(r4 —1)—(r2 —1)1 —=k=-1

X2 —4x+6 2x*+4x+10 3x*>-2x+16

If f(x): X—2 2X+2 3x-1 . Then the value of
1 2 3

3 2 s
IX SmGX.f (x)dx is

s 1+X

T

6 b) 3 0 d) —
a) ) c) ) 5
C

f (X) is const.

Hence =0
If A and B are square matrices of order 3 such that |Al = —1,|B| =3 then |3AB| is equals to
A) -9 B)-81 C)-27 D) 81
B

3AB| =3*| Al|B|=27x—1x3=-81

A=\[a;], and @; =i*-j*then Aiis necessarily

a).awunit matrix b) symmetric matrix  c) skew symmetric matrix d) zero matrix
C
2 w2 (s 2

a;=j"—i :(l —j ):—aij

1 2 2
If A==| 2 1 -2/ isan orthogonal matrix then value of x+y is equal to

X 2y
a) -3 b) 0 c 1 d)3
A

12
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Sol.

44,

Key.
Sol.

45.

Key.

Sol.

46.

a2+b2)3

Key.

Sol.

9 0 X+44+2y 1 00
AAT:I:>% 0 9 2x+2-2y (=0 1 0
| X+4+2y 2x+2-2y x*+y’+4] [0 0 1

X+4+2y =0, 2x+2-2y =0 =>x=-2,y=-1

1 -1
If A= then A =
1 1]

0 256 L [28 0
A 16 0 Mo 256
16 0 0 16
c) d)
{o —16} Ls o}
B

A2_o -2 A4_—4 0 A8_16 0 A16_256 0
12 o' |0 -4 1o 16" | 0 256

Let a, b, c be positive real numbers. Then the following system of equationsinx, y, z

2 2 2 2 2 2 2 2 2

%+§—%:L %—g—2+§—2:1,—%+g—2+z—2:1 has
a) no solution b) unique solution
c) infinite solution d) finitely many solution
D
2 2 2
Let%z X, §=Y, =2
X+Y-Z=1, X-Y+Z=1, - X+Y+Z=1onsolving X =Y =2Z=1
= X=1a,y=4b,Z=4C = 8solution
1+a%—Db? 2ab -2b
The value of determinant | 2ab 1-a®+b? 2a is equal to
2b -2a  l1-a*-b?
a) (1-a’>-b?)? b) (a+b+1)* (ab+b+a) c) (1+a’+b?)3
C
b(l+a® —b%) 2ab? —2b°
A =% 0% a(l-a’+b?) 22 | by (Rxb,R,xa)
2b -2a 1-a’ -b?
1+a’—b’ 2b? —2b°
=| 2a’ 1-a%+Db? 2a®> | by (&&j
2 2 1w P8
1+a’ +b? 0 —2b?
1+a’+b*>  1+a*+b? 2a> |(C,—>C,+C,,C,—>C,+C,)
0 —(1+a’+b%) 1-a*-b?

=(1+a’+b%)°

d) (1-

13
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a?+A1%> ab+cd ca-bilA ¢ b

47. If lab—cA b*+A* bc+aldll-c A al|=(1+a’+b*+c?)’ then)isequal to
ac+bi bc-ai c*+A%*|b -a A
a) 0 b) 1 c) -1 d) £1
Key. B
A ¢ b
Sol. If A=|-C A  a|other determinant (sayAl) is the cofactor determinant
b -a A

AA! = A® (for 3™ order det)
A=A(A* +a% +b* +¢?) by comparing 1 =1
X (L+sinx)® cosx

48. Constantterminf(x)= |1  In(1+X) 2 | when f(x) is expressed polynomial in x, is
X (1+x)? 0
a) o b) -1 c) 1 d) 2
Key. C
sol.  f(0)=+1
1 2 a o
49, If A= , B= , a,b e N, then number of matrix ‘B’ such that AB = BA are
3 4 0 b
a) 0 b) 1 c).finitely many d) infinite
Key. D

s AB=| & 0|pp-|? 28
3a 4b 3 48

AB=BA = a=b
cosx —sinx 0
50. If f(x)=|sinx ¢€oSx " 0.|then floa+p)=
0 0 1
a) f(a) + f(B) b) f(a).f(B) ¢) f(a)-f(B) d) 0
Key. B
cosa —sina 0Ojlcosp -sing 0| |cos(e+p) —sin(e+p) O
Sol.  f(a)f(B)=1sina cosa O] sing cospf O|=sin(e+p) cos(a+p) O
0 0 1] O 0 1 0 0 1

51. The system of equations x + ky + 3z =0, 3x + ky — 2z = 0, 2x + 3y — 4z = 0 possess a non-
trivial solution over the set of rationals, then 2k is an integral element of the interval

A) [10, 20] B) (20, 30) C) [30, 40] D) (40, 50)
Key. C
Sol.  For the given system to have a non-trival solution, we must have

1 k 3 1 k 3

3 k -2/=0 = 0 -2k -11=0

2 3 4 0 3-2k -10

[Applying R, >R, -3R;, R, >R; —2R,]
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= 20k+11(3-2k)=0 = k=3—23
pa gb rc
52. Ifp+q+r=0=a+b+c, then the value of the determinant |qc ra pb| is
rb pc ga
A) 0O B)pg+qb+rc 01 D) none of these
Key. A
pg gb rc
Sol. |gc ra pb|=pgr(a’+b®+c’)-abc(p® +q°+r°)=par(3abc)—abc(3 par)=0
rb pc qa
53. Let A and B are two non-singular square matrices, A" and BT are the transpose 'matrices of

A and B respectively, then which of the following is correct
A) B'AB is symmetric matrix if and only if A is symmetric
B) B'AB is symmetric matrix if and only if B is symmetric
C) B'AB is skew symmetric matrix for every matrix A
D) B'AB is skew symmetric matrix if B is skew symmetric
Key. A
Sol. (B'AB)' =B'AT(B') =B'A'B
=B'AB iff A is symmetric
BTAB is symmetric iff A is symmetric
Also (B'AB) =B'A'B=(-B)A'B
BTAB is not skew symmetric if B is skew symmetric

54. If A and B are two square matrices of order 3 x 3 which satisfy AB = A and BA = B then

(A+B) is

A)7(A+B) B) 74,4 C) 64(A + B) D) 128,
Key. C
Sol. AB=A BA=B = A’=A and B*=B

(A+B)’ =A?+B’+AB+BA

=A+B+A+B=2(A+B)
(A+B)’ =(A+B)’ (A+B)=2(A+B) =2*(A+B)
(A+B) =2°(A+B)=64(A+B)

55.  |A,4/=3|Bss|=—1and |C,,,|=+2 then |]2ABC]| =
A) 2°(6) B) 2°(-6) C) 2(-6) D) none of these
Key. D

Sol. 2ABC is not defined
there is no solution

56. If A is a non-diagonal involutory matrix, then

A)A-1=0 B)A+1=0

C) A —lis non zero singular D) none of these
Key. C

15
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Sol. A’ =1=A*-1=0

= A+Dh((A-1)=0
: either A+ 1|=0or
A-11=0

If|A—I| # 0,then (A+1) (A—1)=0 = A+ 1=0 which is not so
|JA—l=0and A—1 = O.

57. If A*=0,then I+A+A? equals

A)l-A B) (1I-A)" C) (1+A)™ D) none of these
Key. B
Sol. A*=0

(1+A+A?)(1-A)=1-A’ =1
I+ A+A2=(1-A)"

58. If a determinant of order 3 x 3 is formed by using the numbers l-or =1 .then minimum value
of determinant is
A) -2 B)-4 o D)-8
Key. B
a11 a12 a'13
Sol. Letfa, a, ay
a31 a32 a33

ap A3
c, >Cc,——=C, C,—»> C,——=C,
1 11

a,;; 0 0

a a .
a,, (azz —ﬁxaﬂj [azg ——13a21j so minimum value = - 4
a'11 all

ay, 3
ay [ae,z __Xa31j {asz - Xay
agy ay,

59. If A.isa diagonal matrix of order 3 x 3 is commutative with every square matrix of order 3 x
3 under multiplication and trace (A) = 12, then
A) |A| =64 B) |A| =16 C)|A|=12 D) |A| =

Keya A

Sol. " A-diagonal matrix is commutative with every square matrix if it is scalar matrix so every
diagonal element is 4.

|Al =
60. If Ais a square matrix of order 3 such that |A| = 2 then ‘(adj A’l)_l‘ is
A) 1 B) 2 C)4 D) 8
Key. C
sol.  [acja|=|af =ﬁ
(adia) |- AT =2 =4
ladj A
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61.

Key.

Sol.

62.

Key.

Sol.

63.

Key.

Sol.

64.

Key.

Sol.

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

A) (A°-B°) =A-B B) (A°-B°) =A" - B
C) A - B is idempotent D) A — B is nilpotent
D

Since AB=Band BA=A

. A and B both are idempotent

(A-B)' =A’-AB-BA+B’=A-B-A+B=0
A — B is nilpotent

1 2
Let A:[3 4} and B:[: :ﬂ are two matrices such that AB = BA and ¢c# 0, then value

of a—d

3b-c
A)0 B) 2 C)-2 D)-1
D

AB< 1 2ila b B a+2c b+2d
|3 4|lc d| |3a+4c 3b+4d

BA = a bl 2 B a+3b 2a+4b
“|c d||3 4| |c+3d 2c+4d
If AB=BA,thena+2c=a+3b
= 2c=3b = bz0

b+2d=2a+4b
= 2a-2d=-3b

is:

3
a-d _§b

- -1
3b-c

3-3p
>

cosa, —sine. 0
Let f(a)=| sinee  cosa 0|, then (f(oc))_l is equal to
0 0 1
A) f(a) B) f(—a) C) f(a-1) D) none
B
cosa.  sina 0
(f(oc))_lz —sina. coso. O|=f(-a)
0 0 1

A and B are square matrices and A is non-singular matrix, (A*IBA)n ,nel”, isequal to

A) A"B'A" B) A'B'A™ C) A'B"A D) A"BA"
C

Forn=2 = (A-lsA)(A-lsA) =A'B’A

(A’lB”A) and soon

Thus (A7BA)" =A™B"A
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65. If E ﬂ_A{_; _ZJ:B ﬂ,then A=

T I S

S e P S
ST R
{_23 _21}{2 ﬂzﬁ (l)}

5 -6
23.  If AzL J then determinant of A®® —5A2js

(A1 (B) 2
€4 (D)6
Key. D

Sol.  |A"®—BAL®?| = | A% (A-5])
=|A2||A-5]|
=A™ A=
[0 -6
1 -6

-
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