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
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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,]

14
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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

16
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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

17
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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

-

18
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Matrices & Determents
Multiple Correct Answer Type

a C c—a a+cC
c b b-c b+c
1. If A= =0, then
a-b b-c 0 a-c
X y z l+x+y
a)a,b,carein A.P b) b,a,c arein A.P c)a,c,bareinG.P d) a,c,bare in,H.P
Key. A,C
Sol. ~ ¢;—>¢;—(c,—¢)
c, >C,—(C +¢,)
a c 0 0
c b 0 0

_ _ _ 2
a-b b-c a+c-2b O_{a+c ZbXab C)

X y Z+x-y 1

2. If ‘A’ is a matrix of size Nx N such.that=A2 ¥A+2l =0, then
a) A'is non-singular b) A is symmetric
4 -1
o) [A=0 d) A =E{A+I)
Key. ACD

sol.  A(A+J)=-2
A(ARDf=[-21|

A 1|=(-2) <0

3. If A and B are two invertible matrices of the same order, then adj(AB) is equal to
2) adj(B) adj(A)  b)|B||AB*AT  o|B||A.ABT  d)|A|B|(AB)®
Key. A,B,D

Sol.  adj(AB)=|AB| (AB)"
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=|A[B|(B7AY)

4, If the sum of two idempotent matrices is idempotent then
a) AB+BA=0 b) AB=BA=1
c) AB = BA d) AB=BA=0

Key. AD

sol.  (A+B) =A’+AB+BA+B*=A+B
= AB+BA=0
A’B+ABA=0=> A’B+(-BA)A=0
= AB-BA=0

5. If a square matrix Az[aij]aij =i’ - jis of even order, then

(A) A is a skew symmetric matrix
(B) |A| is a perfect square
(C) Ais a symmetric and |A|=0

(D) A is neither symmetric nor skew symmietric
Key. A,B

Sol. LetA= o = 0 -3
ay, ayp 3 0
0 3 0 -3
A =— =-A
-3 0 3 0

0 -3
<. Ais skew-symmetricand |A| =‘3 0 ‘ =9 is a perfect square.

6. If the’sum of two idempotent matrices is idempotent then
a) AB+BA=0 b) AB=BA=1
c)'AB = BA d) AB=BA=0
Key:==A,D

sol.  (A+B) =A’+AB+BA+B*=A+B

= AB+BA=0
AZB+ABA=0:>AZB+(—BA)A=O
= AB-BA=0
7. If matrix A={aij}nxn' where aij=i2—j2,then
(A) A is skew symmetric matrix (B) trace (A) =0
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(C) Ais singular if nis odd (D) Ais singular " n 1N
Key. A,B,C
Sol. aij=i2—j2

a: '2—i2:—(i2—j2):—a..

1)
A is skew symmetric, trace of A = 0 and singular if n is odd

8. A square matrix A with elements from the set of real numbers is said to be
orthogonal if

AT =A"1 |fAisan orthogonal matrix, then

(A) AT is orthogonal (B) A~Llis orthogonal
(C) Adj A = A’ (D) |A71| =1

Key. A,B

Sol. AT=a"1 AA’ =1=A’A since A is orthogonal

A’(A’) =A’A=1from above
hence A’ is orthogonal

A"l = A A~Llis also orthogonal
9. Let then

(A¥) (B)

(C) is not invertible (D*) is invertible
Sol Also, isinvertible

is invertible.

10. If (a'ogbx)2 —5 x4 6='0, "where a>0, b>0 & ab!l, then the value of x can be
equal to
(A) olog,2 (B) 3o, b () /092 (D) /993
Key. B,C
3 =3 4
11. i A=2 -3 4/, then
0 -1 1
(A) adj(adj A)=A  (B) |adj(adjA)|=1 (C) Jadj A| =1 (D) non of these
Key. AB,C

12. pisanon singular matrix and A,B are two matrices such that B = P~ AP then the

true statements among the following are
A) Aisinvertible iff B is invertible

B) B"=P1A"PVneN
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C) VAeR B—Al=P*(A-LI)P (listhe identity matrix)
D) A,B are both singular matrices

Key. AB,C
Sol.  Conceptual

13. If X,¥,Z,weR satisfy the following system of equations
X+y+z+w=1 ; x+2y+4z+8w=16 ; Xx+3y+9z+27w=81and
X+4y+16z+64w= 256, then the pairs which has H.C.F. as 2 is

A (jw[2) 8) (|2].I¥1) SN(AL) o) (|2},1x)

Key. C

12,34

Sol. Observe that are roots of

wt—wn—znt—yn—2=10

w=10, z=-35y=50,x=—24

14. Which of the following functions will not have absolute minimum value?

A)  cot(sinx) B) { tan(logx)
C) X2005 _X1947 +1 D) X2006 + X1947 +1
Key. AB,C
Sol. Even degree polynomialwith leading coefficient positive will have absolute minimum.

(i.e., a1 =1 8,y =2 ag5 =3,.....,8;; =l,...8p, = n) and all other elements are equal to 'n’
then
A) GA \is'singular forall 'n’ B) A, isnonsingular forall 'n’
C) hdet.A; =120 D) det.A,=0
Key. B,C
1 » »n. =»n
n o2 E
A, =
o oxn 3 E
o on oA.. #n

Sol.

1 1
* is nonsingular for all #
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n+
f?ln = [—1} Al
. . 2 =2
16. If A:[aij} is a square matrix such that a; =1"-J, then

Key:
Hint

17.

Key:

Hint:

18.

Key:

Hint:

a) |A| is a perfect square if A is of even order
b) |A|=0if A is of odd order
c) A is singular for any square matrix
d) we cannot say any thing about |A]|
AB

2 2 2 i 2 2
a;=i"—j =a; =] ~i =—(| -] )z—aij
. au :_aJI
Ais skew symentic

x> +4x-3 2x+4 13
If A(X)=[2x*+5x—9 4x+5 26|=ax’+bx*+cx+d, then
8x?>—6x+1 16x—6 104

(A) a=3 (B)a=0 (C)c=0 (D)b=2
B, C
2X+4  2x+4 13| [ x*+4x-3 2 =13
A'(X)=|4x+5 4x+5 26|+|2x* +5X—9\ 4. 26
16x—6 16x—6 104| [8x*%6x+l .16 104
=0+2x13x(0)=0
= A(x) = constant
= a=0,b=0,c=0
Let a,a,, a;........ be, real, numbers which are in arithmetic progression with common
differenced #0.Then
a &, & a & &
A) A=|a, 'a».a; |issingular B) B=|a, a; a,|isnon-singular
&, & a 4 &

C) The system of equations a,X+a,y+a,2=0
aX+ay+a,z=0
X+ay+3,Z =0 has unique solution
D) The system of equations &, X+a,y+a,2=0
ax+ay+a,z=0
a,X+agy + 3,2 =0 has infinitely many solutions
A CD

Determinants in (A), (B) and (D) are zero, and in (C) the determinant is non zero.
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19. Let A={12,32,52, ......... }.If 9 elements selected from set A to make a 3x3 matrix then
det (A) will be divisible by
(A)9 (B) 36
(C)8 (D) 64

Key: C,D

Hints:  (2n +1)2 —(2m +1)2 =4(m+n+1)(n—m)=multipleof 8

10 a b
20. If A:{2 J and A% :L d] then which of the following is/are correct?

(A)a=d (B)a+b+c+d=4026
(C) a2+ b*+d?=2 (D)b = 2012
Key. ABC

RN IR

1 0
Hence, A"=
2n 1

21. Which of the following statements are FALSE?
(A) If A and B are square matrices of the same.,ordér'such that ABAB =0, it follows that
BABA =0.
(B) Let A and B be different n x n matrices with real numbers. If A* = B3 and

A?B = B?A, then A% + B? is invertible:
-1 -1
(C) If Ais a square, non-singulariand symmetric matrix, then ((A_l) j is skew

symmetric.
(D) The matrix of the product of two invertible square matrices of the same order is also
invertible.
Key. A,B,C
0 Ov1 0 01
Sol. (A) A=/080 O0; B=|1 0 O
01 0 0 0O

is,acounter example. Therefore, (A) is wrong.

(B)\We have (A2 +B?)(A—B)=A>-B3-A’B+B?A=0

and A—B#0 = A?+B?is not invertible. Therefore (B) is also wrong.
(C)AT=A

() -

-1
-1
So, ((A_l) ) is also symmetric. Therefore (C) is also wrong.

(D) |Al~0,|B[=#0=|AB}~0
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So, AB is invertible. Therefore (D) is correct.

1+x)?*  (@1+2x)° 1

22. If fix) = 1 A+x)*  (@1+2x)"|, where a, b being positive integers, then
(1+2x)° 1 1+ x)?
(A) constant term of f(x) is 0 (B) coefficient of xin f(x) is 0
(C) constant termin f(x) is (a — b) (D) coefficient of x in f(x) is (a — b)
Key. A,B
1+x)*  (@1+2x)° 1
Sol.  Let 1 (1+X)*  (L+2X)°] =A+Bx+Cx*+...
(1+2x)° 1 (1+x)?
1 1
puttingx=0,wegetA=1 1 =0
1 1

Now differentiating both sides w.r.t. x and putting x =0, we.get
a 2b 0 1 1 1 1 11

B=11 1 1/+/0 a 2b+|1 1 1 =0
1 1 11 1 1 1 2b 0 &

Hence coefficient of x is 0.

cos(0+a) ) —sin(6+a) cos2a

23. The value of the determinant, [\/5in6 cos0O sina | is
—C0s6 sin® ACOSQL
(A) independent of 6.for.all A,e R (B) independent of 6 and oo when A = 1
(C) independent.ef'@.and o. when A = -1 (D) independent of A for all 6
Key. AC
cos(0+ o) —sin(0+a) cos2a
Sol.  We have,\| sinod cos6 sina
~coso sin® AcCOSa

cos(0+a) —sin(0+a) cos2a

sinBsino.  cosOsina.  sin“a
—cosOcoso.  sinBcoso.  ACos® o
[Multiplying R2 and R3 by sin o and cos a,, respectively]

_ 1
sinoL.cosa

0 0 cos 20 +Sin% o, + A.Cos* o
1 . . . _—
=——— 1 sinOsino.  cosOsina sin“ o
sino.cosa . )
—cosOcosa  sinOcoso ACOS” oL

[Applying R1 — R1 + Rz + R3]
cos2a.+Sin? a.+Acos? | SinBsino  cosOsin o
sina.coso —cosOcoso  sinBcosa
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24,

Key.

Sol.

25.

Key.

Sol.

26.

Key.
Sol.

27.

sin® cosO
—cosO sin0O

Therefore, the given determinant is independent of 6 for all real values of A. Also,
A = -1, then it is independent of 6 and a..

= (cos’ o+ A cos” or) =(@+21)cos’ a

Suppose that a, b, ¢ are real numbers such that a + b + ¢ = 1. If the matrix

a b c
A=|b c¢ a| bean orthogonal matrix, then

c ab
(A) A is an involutory matrix (B) |A| is negative
(C)a®+b*+c®-3abc=1 (D) atleast one of a, b, ¢ is negative
AB,C,D

AAT=ATA=1. Also AT=A, so A?=1= A s involutory matrix.
= |Af=|AP=1or |A|=+1.

a b c 1 b c
But |A|=|lb ¢ aj=(@+b+c)l ¢ a|=(a+b+c)(ab*bc+ca—a?—b?-c?
c awb 1 a b
|A| = ab + bc + ca —a* — b?— ¢? (atb+c=1)
o a2+b*+c?—ab-bc-ca>0
So |A] = —1. Hence a® + b3 + ¢® — 3abc = 1. Again a®+ b2 +c>—ab-bc-ca=1
= 1-3(ab +bc +ca) =1, soab + bc + ca ='Q,= atleast one of a, b, and c is negative.
1 a a2

The determinant [cos(n—1)X coShX=, cos(n+1)x|=0, if
sin(n—1)x¢" smnx.~ sin(n +1)x

(A)a=0 (B) cosx =0
- 1+a’

(C)sinx=0 (D) cosx =

CD

sinx(1 — 2a cosx +.a*)="0

: 1+a?
= Sin X =0 cosx =
2a

A, "Bware, any two square matrices of same order such that AB = A & BA = B then
(A+B)P=__

(A) 32 (A + B) (B) 16 (A + B)
(€) 64 (A +B) (D) 1024 (A + B)
B

AB=A,BA=B=A’=A&B?=B
Now (A + B)?2=2(A +B)
Similarly (A+B)°>=16 (A +B)

If Ais a square Matrix such that A.(AdjA) = then

o O A~
o ~ O
A~ O O
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_ |adj (adjA)| _
a) [A=4 b) |adjA| =16 A d) |adj2A =128
Key. AB,C
sol.  A(adjA)=|All SN =4

|adjAl =| A" =16; [adj (adjA)| = |A" Y =|Al* = 256
adjKA = K" "adjA
- adjKA|=(K™*)"|adjA
~.|adj2A|=2°.16.
X +4x-3 2x+4 13

28. If A(X)=|2x*+5x—-9 4x+5 26|=ax’+bx’+cx+d, then
8x’—6x+1 16x—6 104

(A)a=3 (B) a=0
(C©c=0 (D) none ofsthese
Key. B,C

2X+4  2x+4 13| [x*+4x-3 2 W13
Sol.  A'(X)=|4x+5 4x+5 26|+|2x*+5x—9 #4, 26
16X -6 16x—6 104/ |8x*—6x+4. 16 104
=0+2x13%x(0)=0
= A(X) = constant
= a=0,b=0,c=0

29. The system of equation is x —y,¢es 0 + 2 cos 20 =0, x cos 20 —y +zcos 6 =0
X cos 20 — y cos 0 + z = 0 has,non-trivial solution for 6 equals to
8n T
(A) — (B) —
3 6
27 I
(€) — (D) —
3 12
Key. A,C
1 —C0SO co0s20
Sol. cos20,. =1 cos0 =0
c0s 26, “—Ccos0 1
21
= 0=—
3
30. If a, b, c are real numbers such that a + b + ¢ = 1. If the matrix
a b c
A=|b ¢ a| beanorthogonal matrix, then
c ab
(A) A'is an involutory matrix (B) |A] is negative
(C)a®+b3+c®—3abc=1 (D) atleast one of a, b, ¢ is negative
Key. A,B,C,D

Sol. AAT=ATA=1. Also AT= A, so A?=1=> Ais involutory matrix.
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= |A2| = [A]2=1or, |A] = 1.

a b c 1 b c
But |A|=|lb ¢ a|=(@+b+c)l ¢ aj=(a+b+c)(ab+bc+ca—a?-b2-c?
c awb 1 a b
|A] =ab+bc+ca—a’?—b*-¢c? (v a+b+c=1)
a’+b*+c*—ab-bc-ca>0
So |A| =—1.Hence a*> + b®+ c®*—3abc=1. Againa’+b*+c?—ab—-bc-ca=1

= 1-3(ab+bc+ca)=1,so0ab+bc+ca=0, = atleast one of a, b, and c is negative.
31. Consider the homogeneous system of linear equations in x, yand z : (sin 36)x—y+ z=0,

(COSZO)X+4y+3Z =0, 2X+7y+7z2=0.The values of '0" for which the systemiof

equations has a non-trivial solution are

a) {nn:n € I} b) {mn+(—1)mg:me I} c) {nn+(—l)”g:n € I} d) none
Key. A,B
Sol. A=0
sin30 -1 1
cos20 4 3/=0 =7sin30+14c0s20-14=0
2 7 7

—siN30+2c0s20—2=0 =sin 6(4sin2 6+4sin9—3)=0

sin6=0 or sinG:%

a b c q, by
32. If A=|X Yy z|andB=s[-pw'a —X|,then
p q r ro - z
A= (A=
c) |A| = 2|B| d) Ais invertible if and only if B is invertible
Key. B,D
qi by q b vy
Sol. |B|=|~py.a —x|=—|-p —a —x| (operateC,)
I —-C z r C z

(onR,) (onR,<R,)

=[Bl=-}A

10
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33.

Key.
Sol.

34.

Key.
Sol.

35.

Key.
Sol.

36.

Key.

Sol.

a C C—a a+C
Cc b b-c b+c
If A= =0, then
a-b b-c 0 a-c
X y z l+x+y
a)a,b,carein A.P b) b,a,carein A.P c)a,cbareinG.P d) a,c,b arein H.P
AC
G —G _(Cz _Cl)
c, >C¢,—(c,+¢C,)
a c 0 0
c b 0 0

_ _ A2
a-b b-c a+c-2b O_(a+c ZbXab C)

X y Z+x-y 1
If ‘A’ is a matrix of size Nx N such that A2+ A+2l =0, then

a) A'is non-singular b) A iSssymimetric

o) [A=0 d) A‘lz%l(AH)
ACD

A(A+1)=-2l

|A(A+1)|=]-21]

[AA+1]=(=2) %0
If A and B are two invertible matrices of the same order, then adj(AB) is equal to
2) adj(B) adj(A)<_b)|B/|A B*A* o [B||A.A'B*  d)|A|B|(AB)’

A,B,D
adj (AB)=|AB| (AB)"

=[AjBi(B" A7)

1 2 2
Let A={2 1 2]|,then
2 21

A) A’ -4A-51,=0 B) Alzé(A—4l3) C) A®isnotinvertible D) A? is invertible

A,B,D

1 2 2|1 2 2
A*—4A-5l,=[2 1 2|2 1 2
2 2 1|2 2 1

11
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122 [100
—4/2 1 2|-5/0 1 0
2 21| |001
i 8] [4 8 8] [-5 0 0
8|+|-8 4 -8|+|0 -5 0
9/ |-8 8 4|/ |0 0 -5
0
0=0
0
- A? —4A-5],=0
or ATA? —4ATA-5AT, =0
or (A*A)A-41,-5A" =0

O O O 00 00 ©
O O O 0 ©O o

or  IA-4l,-5A"=0
A-1=%(A_4|3)
9 8 8
Also, |A’|=|8 9 8|=9(81-64)-8(72-64)+8(64-72)
8 8 9

=9x17-8x8+8X(-8)
=133-128=5 %0
AZ is invertible
and A=A A=A (4A—5|3)=4A2—5A
36 32 32 -5 -10s 10 31 22 22
=32 36 32|+|-10 -5 -10p=|22 31 22
32 32 36 -10. =10\ -5 22 22 31
|A3|¢O
A? is invertible.

37. If A and'B aredinvertible square matrices of the same order, then which of the following is
correct?
A).adj(AB) =(adjB) (adjA)
B) (adjA)' =(adjA’)
C), [adjA| =|A|'H, where n is the order of matrix A

D) adj (adjB) = |B|"*2 B, where n is the order of matrix B

Key. AB,CD
Sol.  Here, (a), (b), (c), (d) are the properties of adjoint.

3 3 4
38. If A=|2 -3 4],then
0 11
A) adj(adj A) = A B) |adj(adj A)| =1 C)lagjAl=1 D) None of these

Key. ABC

12
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Sol.

39.

Key.
Sol.

40.

Key.
Sol.

41.

exist
Key.

3 3 4
|A|= 2 -3 4=3(—3+4)—2(—3+4)+0=1
0 11

adj(adj A)=|A"* A=A and [adj(adjA)| = |A | = 1
Also, |adj Al=|A]"" =|A]" =12 =1
System of equation X+3y+22=6

X+Ay+2z2=7
X+3y+2z=p has

A) Unique solutionif A=2, u#6 B) infinitely many solution if X'=4, u=6
C) no solution if A =5, u=7 D) no solution if A=3, pn=%
B,.C,D

X+3y+22=6 ...(1)

X+Ay+2z=7 ...(11)

X+3y+2z=p ...(1i1)

(A) If A =2, then D =0, therefore unique solution is not'possible
(B) If A=4,u=6

X+3y=6-2z

X+4y+7-2z

y=landx=3-2z

Substituting in equatien (jif)

3-2z+3+2z=46's satisfied

Infinite solutions

© A=5nu=7
Consider equation (ii) ands(iii)

X+5y=7-22
X+3y=7-2z2
y = 0 X = 7 2z are solution
Sub. In (i)
7 — 2z + 2z ='6 ‘doesnot satisfy
no selution

(D) if A=3,% u=5
then eguation (i) and (ii) have no solution
no solution

Which of the following statement is always true

A) Adjoint of a symmetric matrix is a symmetric matrix
B), Adjoint of a unit matrix is unit matrix

C) A (adj A) =(adj A) A

D) Adjoint of a diagonal matrix is diagonal matrix
AB,CD

Obvious (using properties)

111
If A=[1 1 1|,then

111
A) A®=9A B) A®=27A C) A+A=A?
A,D

D) A’ does not

13
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Matrices & Determents
Assertion Reasoning Type

1 Statement 1 : The determinants of a metrix A= [aij} where a; +a; =0 foralliandj is
5x5 ) n
zero
Statement 2 : The determinants of a skew symmetric of odd order is zero
Key. A
Sol.  Conceptual
2. Statement 1: For a singular square matrix A, if AB = AC B=C
Statement 2 : If |A| = 0 then AL dose not exist
Key. A
Sol. exist only for non-singular matrix
AB=AC B =Cif exist, If exist.
3. Consider the system of equations 2X—3y+5z =12 ; 3% YK Z =k, ; Xx—7y+8z =17
STATEMENT-1: The system of equations will have infihitésolutions if k, =2;k, =7.
2 -3 5 12
STATEMENT-2:Let A=3 1 k |, B=\kyp/then |[A=0and (adjA)B=0 for
1 -7 8 17
k,=2and k, eR.
Key: C
Hint:  Conceptual
4. STATEMENT-1 : If A is skew Symmetric of order 3 then its determinant should be zero
STATEMENT-2 : If A is squaregmatrix, then
Key: B

Hint:  The Reson Rs false since
det A'=det (\A"is not true A’
Inde€d)\det\ = A') = det (-1)3det A’
NowrasA ="— A' (A is skew symmetric)
det A=det (-A")
== A'det (A')=-A' detA
detA=0
Thus Assertion if true.

5 Stat t-1: If A= L2 then A® = 1069 1558
' arement =1 WA g 4| M Tl o337 3406 |

1 2 )
Statement - 2: If A= 3 4 then A° —5A=2].

Key: A
Hint:  Conceptual Question
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6.

Key:

Hint:

Key:
Hint

Key.

Soh

STATEMENT-1
1 -1 a 1
If Az[ } Bz{ } and  (A+B) =A?+B?+2AB  then

b -1
(ab)=(-1,-2)
STATEMENT-2

If A and B are two square matrices of same order then (A + B)2 =A%+B?*+2AB.
C

if (A+B)’ = A2 +B? + 2AB then AB =BA

a-b 2

B=
{2a+b 1}

BA - a+2 -a+l

b-2 -b-1
So; a+2=a-b=b=-2
And -a+1=2=a=-1
(ab)=(-1-2)
Statement-1 : If the orthogonal square matrices:A and\B of same size satisfy

det A + det B =0 then det(A + B) =0:

Statement-2 : det (X + Y) = det X + det Yxfor arthogonal square matrices X and Y of same
size.

C
det A=-1, det B=1, or the’otherway round

Now A” (A+B) B =(AB)"
We have on taking detekminants on both sides
(det A)det( A#B)detB=det(A+B)

= —det( A-~B)=det(A+B) .. det(A+B)=0
Statement™; Let'A be a NxN matrix such that A" = A where « is a real number (;t il)

then, A% Iy is Inveritable.

Statement I: A square Matrix possess inverse iff it is non-singular.
A

tet B=A+1 - A=B-1
A'=aA=(B-1,) =a(B-1,)

=B"-"CB"*+"C,B"?+...+(-1)" " B+(-1)"1,=aB~al,

=B"-"CB"+"C,B"? +...+(-1)" ' B~aB=—(-1)"1,~al,

"~ #x1 Determinant of | ((—1)n+1 —a) #0

"o |B|# 0= A+1, isinveritable.
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9.

Key.

Sol.

10

Key.

Sol.

11.

Key.

Sol.
12.

Let A and B be two matrices such that AB = O then

STATEMENT-1

If one of them is non singular matrix then the other must be a null matrix
because

STATEMENT-2

At least one of the two matrices must be singular

B

det (AB) = det(A).det(B) = O. So, Il is true

Let det (A) # O, So Al is defined.

So, A1 (AB)=ATO0O=B=0.

1 -2 2
Statement - 1: The matrix SA=| -2 1 2 |is an orthogonakmattix
-2 -2 -1
Statement - 2: If A and B are orthogonal, then AB is also orthogonal

D

for orthogonal matrix

AAT =1

n

= (3A)(3AT) =91,

1 2 21 2 2} f@ 00
=2 1 2|2 1 _£|=0 9 0
2 -2 -1][2 2 N\f[0 0 9
Hence statement (1) is true
Now if A and B are orthdgohal,.ithen
AA” =1 and BB™< T}
= (AB)(AB) =ABB'AT = A(BB')A" =Al A’ = AAT =1,

.". Statement 2 is also true but do not explain statement 1.
Statement — 1 : If A is a skew-symmetric matrix of order 3x 3, then matrix A? is also skew-
symmetric
Because
Statement — 2 : All positive odd integral powers of a skew-symmetric matrix are skew-
symmetric
A

(A%) =(AAA)T = ATATAT =(-A)(-A)(-A) = -A°

Statement — 1 : The system of equations X+Y+2=6,X+2y+32=14,X+4y+72=30
has infinitely many solutions

Because

Statement — 2 : For a system of n-equations in n-unknowns if determinant value of the
coefficient matrix be zero, then the system of equations has infinitely many solutions.

Matrices & Determents
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Key. C
Sol. Conceptual
13. Statement — 1 : For the given system of non-homogeneous linear equations of the form

Ax =8B, if |A| =0, then the system of equations have either no solution or infinite number of

solutions
Because

Statement — 2 : For the given system of non-homogeneous linear equations of the form
Ax =B, if |A| =0 & (Adj A) B =0, then it will have no solution

Key. C
Sol. If |A|=O&(Adj A) B #0, no solution

If |A| :0&(Adj A) B =0, infinite solution
A+x)" @+x)* (1+x)*
14.  Assertion (A): f(X)=|0+x)* (@+x)* @+ X)®| sthenCoefficient of xin f(X) is
L+x)" 1+x)% Q+x¥
zero.
Reason (R): If F(X)=A, +AX+AX +..5%FAX", then A =F*(0) when dash
denotes the differential coefficient:

Key. A
Sol. Conceptual
15. Consider the system of equationsyx=2y+3z = -1, —x+y-2z=Kk, x-3y+4z=1

Statement —1 : The system‘ef'equation has no solution for k # 3.
1 3 ™=
Statement — 11 : [-1N 22\ k| #0 for k=3
1N 1
Key. A

Sol. A=0,Ay=0¥ork=3
16. Consider {Dx, D, Ds......D,} be the complete set of third order determinant that can be
made with the distinct non-zero real number ay, as.......... as, then

n
Statement -1 : ZDi:O
i1

Statement—11: D,=D; Vi, jen

Key. C
Sol. If one of the determinant of the given setis type [C;, C, C] then this set will also have
the  determinantofthetype |C, C, GC,|,|C, C, Cj,

IC, C Cj|C, C Cj.|C, C, Cf

f|C, C, Cj=Athen|C, C, C,|=—A,andsoonsobysymmetry ZDi =0

17. Statement — | : M is third order matrix such that MTM =1 and det M =1, then det(M-1)=0
Statement—11: If M & are third order matrix then det(M —1) = det M —det .

4



Mathematics Matrices & Determents

Key. C
Sol. det(M —1)=det(M —1)" =det(M™ —17)
=detM™ —1)=det(M™ —M™M)
=det(M")(I =M) =det M " .det(l —M)
= —det(M —1)
=2det(M—-1)=0

18. Statement — 1: The determinants of a matrix A= [aii]s ] where a; +a; =0 for | and j is zero

Statement — 2: The determinant of a skew symmetric matrix of odd order is zerof
Key. A

Sol. A=-AT = |A=-|AT|=—|A
= 2/A|=0 = |A=

19.  Statement - 1: The inverse of the matrix A=[a, | where ag=04>] is B =[aij‘l]

Statement — 2: The inverse of singular matrix does not exist.
Key. D
Sol.  Statement — 1 is false

A=[a;] wherea =0,i>]

|A|=0 hence A is singular inverse'ef A is not defined
Statement — 2 |A| =0 inverse of A is not defined

20.  Statement - 1: If (), f,(X),...sfq (X=are polynomials whose degree > 1, where
fi(x) f.(x) f5(x)
f (o) =6 (o) 2ffa)...=f(a)=0 and A(x)=|f,(x) f(x) f5(x)

f.(x) fa(x) fo(x)

A(X) .
and L is
X—0
Alseda matrix of 3 x 3 whose entries are also polynomials
Statemefit— 2: X — o is a factor of polynomial f(x) if f(o)=0
Key. A

s(a)| [0
() |=|0
o(a)] [0
x—ois a factor of f,(x), f,(x)...f, ()

F(x)=(x=a)(x)

f(a)=0 = X —ao is a factor of f(x)

21. Statement — 1: For a singular square matrix A, if AB=AC = B=C
Statement — 2: If |A| = 0 then A does not exist

2

f,(a) f
Sol. e Ale)= 4((1) fo(a) f
fo(a) f

f

(=]

o O O
o O O

gl O

Key. D
Sol. A exist only for non-singular matrix
AB = AC = B=Cif A™ exist
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If A exist

22.  Statement—1: (8y,8,,...,a, ) is a diagonal matrix then A™ = dia(aﬂ‘l,azz‘l,...am‘l)

Statement — 2: If A =dia (2, 1, - 3) and B = dia (1, 1, 2) then det (AB_l) =3

Key. C

Sol.  det (AB™)=det A detB z(;i% =‘76 _ 3
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Matrices & Determents
Comprehension Type
Paragraph -1

Let A be a m x n matrix. If there exists a matrix L of type n x m such that LA =
I, then L is called left

inverse of A. Similarly, if there exists a matrix R of type n x m such that AR =
I, then R is called right

inverse of A. For example to find right inverse of matrix

1 -1
Xy z
A=|1 1 WetakeRz{ }
u v w
2 3
and solve AR = I3 i.e.
1 -1 1 00
Xy z
1 1 { }: 0 10
u v w
2 3 0 01
= XxX—-u=1 y-v=0 2—-w=0
XxX+u=20 y+v=1 z+w=0
2x+3u=0 2y + 3vi= 0 2z+3w=1
As this system of equations is incensistent, we say there is no right inverse for
matrix A.
1 -1
1. Which of the following matfices is NOT left inverse of matrix |1 1
2 3
% % 0 2 -7 3 —% % 0
(A) B)| 1 1 (C) (D)
_l 1 0 ) 0 _l l 0
2\, 2 2 2
03, 1
Aol
2" 2
Key==C
1 -1 2
2. Which of the following matrices is the right inverse of the matrix 5 1 1
1 7 2 1
A) |1 31 B) | 2 2 C > D) |7 1
(A) (B) (C) 94 9 (D)
1 2 -5 1 30
Key. D
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1 1
3. The number of left inverses for the matrix | -2 -2 | are
1 1
(A) 0 (B) 2 (C) 1 (D) infinite

Key. A

Paragraph — 2

pqr
Consider the determinant, A=(x 'y zZ
¢ m n

M; denotes the minor of an element in row and column

C;; denotes the cofactor of an element in row and column

4. Thevalueof p-C,,+q-C,,+r-C, is
(A)0 (B) —A (C) A (D) A
Key. A
5. The value of X-C,, +y-C,,+2-C, is
(A)0 (B) —A (€)A (D) A*
Key. C
6. The vlaue fo is -M,, =y M, +m-M,,
(A)0 (B)+A° (C) A (D) None of these
Key. D

Paragraph — 3
A Pythagorean triple is triplet of positive integers (a, b, c) such that a2 + b2 =
c2. Define the matrices P, Q and R by

1.2 3 1 2 2 -1 -2 2
P=(2 1 2|,Q=/-2 -1 2jandR={2 1 2
2 2 3 2 2 3 2 2 3
a
7. If we write Pythagorean triples (a, b, c) in matrix form as | b |then which of
C
the following matrix product is not a Pythagorean triplet ?
3 3 3
A) Q|4 B) P| 4 C)R|4 D) none of
5 5 5
these
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8. Which one of the following does not hold good ?
A) Pl=adjP B) (PQ) ™ =adj(PQ)
1 . -1 .
C) (QR) :adj.(QR) D) (PQR) ;tadj.(PQR)
9. Tr(P+QT+2R)equals
A) 17 B) 15 C) 14 D) 18
Sol. 7. Ans. (b)
1 2 3|3 26
21 2(4(=|20| = 292202 + 262
2 2 3|5 29
3 S 3 15
Similarly, Q{4 |=|12|,and R|4|=| 8
S 13 S 17

8. Ans. (d)

detP=1, detQ=1, detR=1
det(PQ) = 1, det(QR) =1, det(RP) =1
det(PQR) = 1

9 .Ans. ()

T,(P+Q" +2R) =14

Paragraph — 4
A and B are two matrices of samearder3x 3, where

1 2 3 32 5
A=12 3 4|andB=42~3 8
5 6 8 7 2 9

10.  The value of |adj(adj A)‘ is equal to
a) 9 b) 16 ¢) 25 d) 81
11.  The value of ‘adj(AB)‘ is equal to

a).24 b) 24 c) 24° d) 65
127 "\ The value of |(adj (adj(adj(adj A))))| is equal to
a) 2* b) 2° c) 2° d) 2%

sol.  10.(8) [adj(ad] A)\=|A|("’l)2=|A| =
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28 14 48
=140 21 70
83 44 145

28 14 48
|AB|=|40 21 70
83 44 145
Applying C, > C, -2C,,C, - C, -3C,
0 14 6
Then, |AB| =-2 21 7
-5 44 13
0 4 6
=-2 0 7|C,—»C,-3C,
-5 5 13
=0+2(-52-30)—5(-28)
=-164+140=-24
ladj AB|=|AB|"" =|AB[" =(24)’
60. (C) |(adj(adj(adj(adjA))))| = |adj (adj (2A))
=24 oA
:(23|A|)4 =t |A| _ 18
Paragraph -5
If A is 3x3%matrix sthen a non trivial solution X :(X y Z)T such that
AX =AX (/1 € R) yields 3 values of A say 4, 4,, A, .For any such matrix A, 1’s are called

eigen values ‘and cerresponding X’s are called eigen vectors .It is known that ,for any 3x3

matrix ) Tr(A)=4+4+4 ’
11 2
det'A =3 A, A, .Answer the following questions for matrix A=2 2 1
2 1 2
13. )Tr(A") =
1 1 1 1
A) = B) = 0-= D) —=
( )3 (B) 5 (€) > (D) 3
14.  Tr(A%) =
(A) 149 (B) 101 (C) 128 (D) 133

15. Which of the following is false?
(A) 3 a nontrivial solution X such that AX = (2+ ﬁ) X

(B) 3 a nontrivial solution X such that AX = X
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Key:

Hint:

(C) 3 a nontrivial solution X such that A™*X = (2—\/7) X

(D) The total number of nontrivial solutions X such that AX = AX is 3.
D-B-C

For the matrix A =0=>1*-51*+1+3=0— (1), whose roots

NN
RN e
N RN

are 4,4, A

A+, + A =544, + L, A4+ A4 =L, LA, =—

—Tr(A) =5,det(A) =—3

Also AX = /1X:>A1X—£X:>Tr(A*1) 1,1, 1,2, 1
A A ﬂz 23 Ak, 3

=AX = AX =X =>Tr(A) ="+, + A%
(At Ao+ &) (A + 2+ A7 = Ay = Ao = A ) 4 30l
=5(25—3(1))-9 =101

Solving (1) gives 4, =1 A4, = 2+x/7,23 = 2—\/7, which, by theory yield nontrivial solutions

1 1
In particular for A", the values of A yieldings. nentrivial solutions are 1, ,
247 247

12+‘ﬁ 27
3 ' -3

.Hence (c) is(false

Paragraph — 6
Let A # 0 and A° denotes the determinant of cofactors, then A= A"~ where n (>0) is the order of A.
On the basis of above information,answer the following questions:

16.

17:

18.

If a, b, ¢ are the roots'of'the
equation x3 — px#+ r& 0ythen the
value of

bc—a® ca—-b® ab-c?

ca—b? ab-c® bc-a?
ab—c®> bc—a® ca-b®

(A) \p? (B) p*
(C) p° ((0) I X
If a, b, c are the roots of the equation x® - 3x? + 3x + 7 = 0, then the value of

2bc—a? c? b?
c? 2ac—b’ a’
b? a’ 2ab —c?
(A) 9 (B) 27

(C) 81 (D) 0
Suppose a,b,c e R,a+b+c>0,A=hc—-a? B=ca-b?and C=ab—c?and
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Key :

Sol :
16.

17.

A B C a b c

B C A[=49 then|b c a|equals
C A B c ab

A -7 (B 7

(C)  —2401 (D)2401

C-D-A

atb+c=p,ab+bc+ca=0

sat+b?+c?=(a+b+c)® —2(ab+bc+ca)

_pZ_O
_pZ
a b c
If A=lb ¢ a
c ab
bc—a® ca—b® ab-c?
~A=|ca—b® ab-c® bc-a’|=A%"
ab—c®> bc—-a®? ca-b?
a bc labecllabe
=A*’=b ¢ a =b ¢ alxlb ¢ b
c ab c a bl |c a a
a’+b*+c®? ab+bc+ca” ab+be+ca
=lab+bc+ca a’®+b%+ci “absbc+ca
ab+bc+ca ab+be+ca“a’+b?+c?
p> 0 0
=10 p2 0 :p6
0 A0 p?
C xR 3x2+3x+7=0
= (x-1)°+8=0
SN (x=1° = (-2)°
3
- (X__lj -1
-2
- X__21 — (1)1/3 ::LOJ, 0)2
= X-1=-2,-2w, —2w?

or

x=-1,1-2m, 1 —2w?
a=-1,b=1-2m,c=1-2w?
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QD
O T T o9 o

(row by row)

c
a
b
(a® +b® +¢* —3abc)®
={(a+b+c)(@*+b*+c? —ab—bc—ca)}2
:%(a+b+c)2{(a—b)2+(b—c)2+(c—a)2}2

=%{—12(1+0)+0)2)} =0

A B C
18. B C A
C A B
bc—a® cafb’ ab—c?
= |ca—b? ab=0¢%./bc—a?
ab—€% bc<a’ ca-b?
a~b cf
=b ¢ al =49
c awb
a b c
b ¢ al=7
c ab
Paragraph —7
2 2 -4 -4 -3 -3
A,=|-1 3 4|andBy=|1 0 1
1 -2 -3 4 4 3
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If B, =adj(B,;), neN and I is an identity matrix of order 3, then answer the following
question

19.  Det. (AO +ASB; + A3 +AgBj +.....10 terms) is equal to

(A) 1000 (B) 800

(C)o (D) —8000
Key. C

20. B, +B, +....4+B,g is equal to
(A) Bo (B) 7Bo

(C)491 (D) 498,
Key. D
Sol. 19to 20

19. (C)

Use |AB| = |A] |B]| and |Ao| =0.

20. (D)

Paragraph — 8

Two N XN square matrices A and B are said to be'similar if their exists a non-singular matrix
P such that P'BP = A

1 1 0
21. If A & B are similar matrices such‘that |A| = ‘adj(adj(Q)) ,thenwhere, Q=|-2 1 -1
1 2 3
a) |B| =10"* b) |A|+|B| =2x10* ¢ |B| =10° d) None
Key. B
22. If A and B are similar and B and C are similar, then
a) AB and BCare,similarb) A and C are similar
c) A + Gsand B are similar d) None
Key. B
23. If Axand\B are two non-singular matrices, then
a)\A'is similar to B b) AB is similar to BA  ¢) AB is similar to A™'B d) None
Key. B

3-1y?

s0l.21%) |Q| =10 = [adj(adjQ)| =|Q* ' =10° =|A|
PBP=A
= [B|=|A|=|A| +|B| =2x10"

22. P'BP=A (" A&B are similar)
R'CR=B ("B & Care similar)

= P‘l(R‘1CR)P:A
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=(P'R™)C(RP)=A
=(RP)'C(RP)=A
= A and C are similar
23. Al (AB)A: BA
AB and BA are similar

Paragraph -9

If Ais a square matrix of order n, we can form the matrix A— Al , where A is@scalarand | is

A-21|=0)

the unit matrix of order n. The determinant of this matrix equated to zero (i.e.,

is called as characteristic equation of A. On expanding the determinant, the,characteristic

equation can be written as a polynomial equation of degree n in A.of the form.
(1)" 2" + kA" +k,A" % +...... K, =0. The roots of this'equation are called the

characteristic roots (or) Eigen values of A. The sum,of‘the\Eigen values of matrix A is equal to

trace of A. Every square matrix ‘A’ satisfies its own characteristic equation.
(i.e., (—l)n A"+ KA +K, A +...... K =0 )on'multiplying the above equation by A™

we can easily obtain the value of A™ . Thisisthe other way of finding Al

—2 2 -3
24, The Eigen values of the matrix A=|"2 1 -6
-1 -2 0
a)3,-3,5 b)3, -3, -5 c)-3,-3,5 d)-2,4,-3
Key. C
2 -1
25. If AE1%2 —1|then A'=
1 -1 2
a) 1[A2+6A—9|] b) 1[A2+6A+9|]
4 4
o) _—1[A2—6A+9|] d) 1[A2—6A+9|]
4 4
Key. D
211
26. If A={0 1 0|, find the matrix represented by
112

A’ —BAT +TA° —3A° + A" —BA’ +8A° —2A+ |
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8 5 5 8 5 5 5 8 5 8 5 5
a)|0 3 0 b)|]O 0 3 |3 0 0 d|0 0 -3
5 5 8 5 8 5 5 5 8 5 -8 5
Key. A
Sol. 24,  A*+A°-211-45=0
A=-3-35
25. A2 —642+91-4=0
= A2 —6A+91 —4A™* =0
:A’lzl(A2—6A+9l)
4
26. A’ _5A* +7A-31 =0
= A°(A*—5A° +7TA-31)+(A°—5A° +7A-3I )
+A*+ A+ = A"+ A+
Paragraph — 10
The values of p and q such that the system ofiequations
2X+py+6z=8
X+2y+0Qz=5
X+Y+3z2=4,has
27. unique solution if
a) peR,geRb) pER—{Z},qeR—{B} c) pER—{Z},QER d) none of these
Key. B
28. No solution if
a) peR,geR b) peR—{Z},qe{l%}
c) peR—{Z},qeR—{Z} d) peR—{Z} geR
Key. B
29. Infinite'solution then
a)ip=2 orq=3 b) p=2,g=3
a\p=2,geR d) peR—{Z},qeR—{Z}
Key. ~C
Sol. Conceptual

Paragraph — 11

A square matrix A such that A’ = A is called Hermitian matrix i.e. a; =4a; for all values of
i and j and a square matrix A such that A’ =—A is called skew —Hermitian matrix i.e. a; = —a_ji
forall values of I andj. where A’ is conjugate transpose matrix.

Let f: M —){l, —l}, M is set of all hermitian or Skew—hermitian matrixes, be a function

defined as

10
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1 A ishermitian
f(A)= . N
-1 Ais skewhermitian
30. f(A-A%) =

a)+1 b) -1 c) +1 any when f(A) >0 d) -1 any when f(A) >0
Key. B
31. Llet Y = A"

a) if f(Y)=1then f(A)=1 b) if f(Y)=—1 then f(A) = -1

c) f(Y).f(A)=1if nis odd d) f(Y).f(A)=1if nis even
Key. BorC

32. Let A=[g],., be a matrix such that arg(a;) € [O,%} and f(A)=-1, andif [B;],.5 be a

matrix defined by b, =a; +a;;Vi, j then

a) B is a unit matrix b) Trace (B) =0
c)B is a null matrix d) Det (B) = 0
Key. D

Sol. 30. X = A— A is a skew hermitian
(& X = (A—Ae)‘g = A’ —A=-X)

f(X)=-1
A" =Y if Ais hermitian
3. Y/=(A) =(A")" = Ay Y\if“A'is skew hermitianand niseven
| XIf Ais skew hermitian and n is odd
32. A is skew hermitian = diagenal elements are purely imaginary or zero

Also arg g; € {O, %} =,ma; >0
aij = iy" =, = iY11’a22 N iYZ2’333 = iY33f Ay = iy44 (where Yy, Yop, Yazs Yas = 0)

2iyll iyll i+ iy22j| 2
B=|. . =|Bl= (Y —¥)" 20
|:|y11+|y22 2iy,, v

Paragraph =12
Consider a system of linear equations in three variables x, y, z
aXxX+by+cz=d;
a,X+b,y+c,z=d,;
a,Xx+by+c,z=d,
The system can be expressed by matrix equation
a, b, ¢ ||X d,
a, b, c,||y|=|d,|orAX=B
a, by, ¢z d,
If A is non-singular matrix then the solution of above system can be found by
X =A"B. The solution in this case is unique. If A is a singular matrix i.e.

11
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33.

Key.

34.

Key.

35.

Key.

Sol.

| Al=0, then the system will have no unique solution if (Adj A) B = 0 and the
system has no solution (i.e. it is inconsistent) if (Adj A) B #0

Where Adj A is the adjoint of the matrix A, which is obtained by taking
transpose of the matrix obtained by replacing each element of matrix A with
corresponding copactors.

Now consider the following matrices

a 10 a 1 1 f a’ X
Al b d,B=(0 d c|U=|g|V=|0 | X=|y
1 b c f gh h 0 Z
If the system AX = U has infinitely many solutions then
(A) c=d,ab=1 (B) c=d,h=g
(C) ab=1h=g (D) a=b,c=d,g=h

B

If AX = U has infinitely many solutions then the equation BX =V has
(A) Unique solution

(B) Infinitely many solution

(C) No solution

(D) Either infinitely many solutions or nosselution.

D
If AX = U has infinitely many solutionhs then'the equation BX = V is consistent if
(A)abc=0 (B) bcd=0 (C)adf=0 (D) fgh=0
C
33. (B) For infinite solutions or,ne solution
a 1l o0
|AF0=11 b d|=0
1 b e

= (ab-1)(c4d)=0=>ab=1or c=d
Now cofactors'of elements of A in order are bc —bd, d—c, 0;—c,ac,1—ab;d,—ad,ab-1,
so cofacter matrix is
bc<bd d-c O
N ac 1-ab
d —ad ab-1
bc-bd -c d
o AdjJA=| d-c ac —ad
0 1-ab ab-1
bf (c—d)—cg+dh
- (AdjA)U =| f(d—c)+gac—had
g(1-ab)+h(ab-1)
Now for infinite solution (Ade) U=0
= bf(c—d)—cg+dh=0,f(d-c)+a(cg—dh)=0 and (ab—1)(h—g)=0

12
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All the above holds good if d =C and g =h, whether ab=1 or ab#1

a 11
34.Wehave |[B|=|0 d ¢
f g h

[Inview of c=d andg=h, C, and C, are identical]
.. The equation has no unique solution. It is either inconsistent or has infinitely many

solutions.
35. The cofactors of elements of B in order are dh—cg=0,

cf,—df,g—h=0, ah—f,—-ag+f;c—d=0,—ac,ad
0 cf —df

. cofactor matrixis |0 ad-f f—ag
0 -ac ad

0 0 0
radjB=| c¢f ad-f -ac
—df f-ag ad
0
~(AdjB)V =| a’cf
—a’df

~. | B|=0, so for consistent system (AdjB)V =0
<a’cf =0 and —a’*df =0« adf <0&a=0 or d=0 or f =0(--c=d)

Paragraph — 13
Consider the determinant
a'1 a2 a3
A=[b " b, b,
d d, d
M;; = Minor_of the element of i*" row and j" column
C; = Cofactorofthe element of i"" row and j™ column

36. Value'ofh,.C,, +b,.C,, +b,. C,; IS

A) 0 B) A C) 2A D) A®
Key&s A
Sol.__ “b,°C, +b,.C,, +b,. C, =
a, a a, a a, a
b 2 3 _b 1 3 +b 1 2 :0
‘b, by by by lb, b,
37. If all the elements of the determinant are multiplied by 2, then the value of new determinant is
A)0 B) 8A C) 2A D) 2°A
Key. B

Sol. Value of new determinant = 2°A =8A

38. a,M,; —b;. M,; +d,. M, is equal to
A)0 B) 4A C) 2A D) A

13
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Key. D
Sol.  a;M;—b;. My, +d;. My, =8,C; +b,. C,; +d,. C; =A by definition

Paragraph — 14
Let A be a m x n matrix. If there exists a matrix L of type n x m such that LA=1_, then L is
called left inverse of A. Similarly, if there exists a matrix R of type n x m such that AR =1, thenR

is called right inverse of A.
For example to find right inverse of matrix

1 -1 « ,
A=|1 1 |wetake R:[ y }
u v w
2 3
and solve AR =1, i.e.
1 -1 « , 1 00
11 L z W}: 010
2 3 0 01
= Xx-u=1 y-v=0 z-w=0
X+u=0 y+v=1 z+w=0
2Xx+3u=0 2y+3v=0 22 +3w=1
As this system of equations is inconsistent, we say. therelis no right inverse for matrix A.
1 -1
39. Which of the following matrices is NOT left inverse'of matrix |1 1
2 3
%%0 2 gy T —%%0 0 3 -1
A B C D
S DX S IR
2 2 2 2
Key. C
Sol.  As 2" row of all the optiens.s same, we are to look at the elements of the first row.
. a, b
Let left inverse be ¢ , then
d e f
a be.cC 1Nd 10
Ll ¢ le ! {o J
2 3
atb+2c=1
a+b+3c=0 ie b=iX 5-1C
2 2
Thus matrices in the options A, B and D are the inverses and matrix in option C is not the left
inverse.

1 -1 2
40. The num ber of right inverse for the matrix L }

-1 1
A) 0 B)1 C)2 D) infinite
Key. D
Sol.  Letright inverse is

14
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41.

Key.
Sol.

-~ O T

a
c
€

Now a-c+2e=1
b-d+2f=0
2a—c+e=0
2b—d+f=1
Infinite solution
so answer is (D)
For which of the following matrices number of left inverses is greater than the number of
right inverses

1 2 4 321 L4 ™~
A) B) o2 -3 D) 1
321 321 5 4 N

C
By observation there can’t be any left inverse for (B) & (D) so‘“we\willicheak for (A) & (C)

only.

a b
For (A) let left inverse be | ¢ d |, then
e f
a b 1.0 0
d {_13 ; ﬂz 0p. v O
f 000 1

Now a—3b =1, 2a + 2b = 0 and 4a¢* b = Owwhich is not possible.
1 4

For (C) E : ﬂ 2 -3 =L1) ﬂ
5 4

= a+2b+5c=1IN2ac3b=0and5a+4d=0
which is not possible
There is no right inverse.

Paragraph —15

42.

Key.

Sol.

43.

pgq r
Consider the determinant, A|x y z

I m n
M denotes the minor of an element in i"" row and j™ column
C; denotes the cofactor of an element in i"" row and j™ column

The value of p. C,, +0.C,, +1.C; =

A)0 B) —-A C) A D) A®

A

p,q.r are the entries of first row and C,;,C,,,C,; are cofactors of second row
p.C,+0.C,+1.Cy=0

The value of X.C, +Vy.C,, +2.C,; =

A0 B) —A C) A D) A®

15
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Key. C
SoI)./ X,y,z are the entries of second row and C,;,C,,,C,; are cofactors of second row
. X.C,+Yy.C,+2.C,=A
44, The value of . M, —y. M, +m. M,, =
A) 0 B) —A C) A D) A®
Key. B
Sol. o.M,-yM,+mM,,=-—10.C,-y.C,,—m.C,,
=—(9.C,+Yy.C,,+m.C;,)=-A
{ - q,y,mare entries of second columnand C,,,C,,,C,, are cofactor of second column}

16
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Matrices & Determents
Integer Answer Type

1. If the integers a, b, ¢ inorder are in A.P., lying between 1 and 9 and a23, b53, and c83 are
2 5 8
three-digit numbers, then the value of the determinant [a23 b53 ¢83] is...
a b C
Key. 0
Sol. We have,
2 5 8 2 5 6
a23 bb53 ¢83=[{100a+20+3 100b+50+3 100c+80+3
a b ¢ a b C

2 5 8 2 5 8| |2
=[100a 100b 100c|+|20 50 80|+|3
a b c a b c| |a
8

1

C

2 5 8 2 5 8 2 5
=100la b c|+10[2 5 §+3|1 1
a b c a b c a b

2 3 6
=0+0+3]1 O 0
a b-a c-a

=-3[3(c-a)-6(h~a)] =-9[c-a—-2b+2a]

=—9(a-2b+c)=0 [Q abcarein AP, . 2b=a+c]
2. A beset of.3 x 3 matrices formed by entries 0, -1, and 1 only. Also each of 1, -1, 0 occurs
exactly.three times in each matrix. The number of symmetric matrices with trace (A) =0 is k,
k
then' —=..........
6
Key.... 6
Sol. For non-diagonal entries, we required even no. of 1, even no. of -1 and even no. of O, for

diagonal three entries are remained, —1, 0, 1. So no. of cases in which trace =0 are 3! And
no. of symmetric matrices for each arrangement of 1, -1, 0 in diagonal = 3!

Total such matrices =31 x 3! =36

3. Let A,, (n € N) be a matrix of order (2n — 1) x (2n — 1), such that a; = 0 Vi # j and
aj=n’+i+1-2nV i=jwhere a; denotes the element of i" row and j™ column of A..
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Ans:
Hint

Key.
Sol.

Key.

Sol.

102
2T,

Let Tp = (=1)" x (sum of all the elements of A,). Find the value of | -1= , Where [.]

520200

represents the greatest integer function.

2

aj=0Vizjandaj=(n—-1)2+iV i=]j
2n-1

Sum of all the element of A, = Z [(n—-1)%+i]

i=1
=(2n=-1)(n-1)2+(2n=1)n=2n*-3n?+3n-1=n3+(n—-1)3
So, Thn=(-1)"[N*+(n=-1)]]1=(-1)"n® = (1) (n=1)*=V,— Vi
102 102

jZlTn = Zl(vn _Vn—l) = \/102 - VO = (102)3

102

2T
n=1

I
520200

cos? 0.~ cos0sin® —sin®

Find the value of f(gj where f(0)=|cos0sing - 'sin’6  cosO
sind —Ccos0o 0

1

Applying C, »C, —sin6C; and C,—C, +c0s6C;, we get
1 0 —sin®

f(0)=| 0 1 _<cosb

sin® —cosO 0

Applying R; —>R; —SinBR,; +cos6R,, we get

1 0 —sino

f(e)={0 1 cos0 =1

SinB~0 sin?0+cos’O

Thus, f [Ej =1
6

a C
detP={c a b|, where 'P' isan orthogonal matrix. Then the value of |a+b+c| is
b a
1
a & eflla ¢ b 1 0 0
PPT=lc a B||b 2 c|=|0 1 0
e alle & a o 01




Mathematics Matrices & Determents

a®+b%+c? ab+dctea ab+bc+ca 1 00
= |ab+bc+ca a*+d+e? ab+bo+cal=|0 1 0
ab+bc+ea ab+bctca at+b4+c0 0o o1
1 21
6. If the adjoint of a3 x 3 matrix Pis |4 1 1|, then the sum of squares of possible values of
4 7 3
determinant of P is
Key. 8
1 21
Sol. Adj.P =14 1 1
4 7 3
[adj. P| = 4
= PP = 4 = |P|= +2
3 4
7. If A= 1 1 , then det(A%%) equals to
Key. 1
3 4
Sol. A=
1 -1
> |3 4|3 4 5 -8
A = =
1 11 -1 2. =3
3 2 5 8|3 4 7 -12
A =AA= =
2~ =31 -1 3 5
. n |1+2n —4n
Observing A, A%, A3>we can conclude that A" =
n 1-2n
1+2n —4n 2 2
det/(An) = =1-4n“+4n° =1
1-2n
det (A29%%) = 1
8. If X, y, z are cube roots of unity and
X2+y2 Z2 ZZ
D=| x? y? +2° x? |, then the real part of D is
y2 y2 ZZ+X2

Key. 4
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Sol.  AnapplyingR: > R1—R2—Rs
0 -2y* —2x
D=|x* y*+z* X

)/2 y2 7 2 + )(2
0 y* x
=2|x* 22 0
VN
= 4x%y?%72 = 4 (Lw.w.2)? =4
(LX) (LX) (@Q+x)2
0. Find the coefficient of x in the determinant |(1+x)™ (1+x)™* (1+x)**|, whee
(LX) (Lex)™ @4 %)™
a, b, eN
Ans. A, =0

a,b,

(1+ x)azbl (1+ x)albz (
Sol.  Let |(1+ x)azbl (1+ x)azbz (1+x
(1+ x)azbz (1+ x)azbz (

For A, differentiate w.r.t. x and put x =0
o) A =0

cos(x+a) cos(x+P) .cos(x+7v)
10.  If if (x)=|sin(x+a) sin(X+) ‘sin(x+v)| and f(2) = 6, then find Zf
sin(B—y) «Sin(y—oa) sin(o—p) =

[N
+
X

N

ayb,

_ 2 3
= Ao + A X FAXEFAX + ..

Ans. 150
Sol.  Clearly f'(x)—

FORS
25: 26 150 Ans.

X 1
11. Let f(x)=|sin2nx 2x* 1. If f(x) be an odd function and its odd values is equal g(x), then
x* 3!
find the value of A . If Af(1)g(1)=4

Ans. A=1
Sol.  f(-x) =-1(x) =g(x)

F(x)-9(0)==(F(x))

or f(1)g(1)=—(f(1))=-p0 2 Y=—4= %=1 Ans.
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12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

15.

Ans.

f(x+1) f(x+8) f(x+1)

If f(x) satisfies the equation 1 2 -5 |=0 for all real x. If f is periodic
2 3 A

with period 7, then find the value of [A|

4

On solving we get
(20 +15)f (x+1)— (A +10)f (x +8)—f (x+1)=0
(21 +14)f (x+1) = (A +10)f (x +8)
Since f is periodic with period 7
f(x +1) =f(x + 8)

= 2L +14=21+10 = |\|=4 Ans.
1 -1 1 .
) . |adj B
If A=|{0 2 -3|andB=(adj A)and C =5A, then find the value.of o
2 1 0 | |
1
adi B [adi(adiA) [AY (AP
Il [5A] 5|A] 125
Now |A|=5
|adj B
=1 Ans.
]

If A:[l 3 and ¢(x)=(1+ x)(l—x)‘l, then prove that ¢(A)=-A

(A =(1+A)(1-A) <[ Q[O% 01}(_1 2)-ea

1 _
oAt 0L A2 2), A (L O (12) (0 -2
0 1)) 1 2 0 1)1 1) (-1 0
0 -2
=0-2=-2
-1 o‘

ad (I—A)=((1) éj
0 -1

Mg
2

(A -(1+A)(1-A) ﬁ}@ 01}(_1 2)--a

a b c
If Alb ¢ al abc=1 A'A=1, then find the value of a® +b®+¢c®
c awb

Now; |I—A|=‘
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Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

3 0 3|x
2 1 0fy|=41|+| z
4 0 2}z

A'A=I
|AAl =]l = |Al=+1
a b c
b ¢ a==+1
c ab
= 3abc—a®*-b*-c*=+1 =3 a*+b*+c*=4 and 2

1 0
If A:{ ) 7} and A’ =8A+KI,, then find the value of |k|

7
Here |A—2|=0
1-A 0
‘—1 7—x‘=
= (1-2)(7-1)=0 = A —8L+7=0
= A*—8A+T71,=0 = A’ =8A-TI,
= k=-7 =  |k|=7 Ans.
3 2 3
Compute A™*' if A=|2 1 -1| . Hence “solve the system of equations
4 -3 2
3 0 3|[x]| [8] [2y]
2 1 0|ly|=|1|+| z
14 0 2] z] [4] |3y
'3 0 3|[x]| [8] [2y]
2 1 0(|y|=|1|+|z
14 0 2|z |4} |3y
3 2 3
Compute A= w If A=|2 1 -1| . Hence solve the system of equations
4 -3 2

8 2y

41 |3y
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Matrices & Determents
Matrix-Match Type
1+X X NG

1. Let| X 1+X X
2

2 l=ax® +bx* +ox® +dx® +ex+ f

X X 1+X
Column —1 Column —11
a)  Valueof f is p 0
b) Valueof e is Q) 1
c) Valueof a+cC is r -1
d) Valueof b+d is ) 3
Key: a)q b)s c)r d).q

Hint: a) Put X=0=find f
b) Diff. both sides and put X =0 find e.
c, d) put Xx=1,x=-1 solve

—J2 sin0 cos6 sin20N 21\ 1
2. Llet p(6)=| 1 cos® sin6 |, q(0)=|cos20\ 4 -3,
-1 sin® —cosO 2 7 -5
cos® sin® coso sec’ 1 1
r(6)=|-sin® cos6 sin6| ahd s(0)<|cos’® cos’O cosec’d
—c0s® —sin® coso 1 cos’® cot*0

Match the functions on the left with their range on the right.

Column | Column 11

(A)  p(6) (P) [0,1]

) q(6) @ To,2v2]

© (o) (R)  [-2,2)
8)\5(0) S [E-25-2]

Key: “A=Q, B-S, C-R, D-P
Hint: _J(A) Expand along C; to obtain

p(0)= (—\/5)(—1)+(—1)(—23in 0¢0s0)+(—1)(sin” 0—cos0)
=+/2 +sin 26+00329=\/§+\/§sin(26+§j

.. range of p(0) is [0, 2\/5} )

(B) Applying R, > R, +4R,R; > R, + 7R, we get
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sin 20 -11
q(6)=|cos26+4sin20 0 1 =2cos20+8sin20-2-7sin 20
2+7sin26 0 2
=2c0s 20 +sin20-2
As 2 cos 20 + sin 20 lies between —/5 to \/g, we get range of q(0) is [—\/5—2,\/6—2} .

(C) Using C, - C, +C;, we get
1 sin® cos6O
r(6)=2cos60 cos6 sin6|=2cosO
0 -sin6 cos6O
*. range of r(0) is [-2, 2]
(D) Taking sec?0 common from Ry, we get
1 cos’® cos’6
s(0)=sec’B|cos’® cos’6H cosec’d
1 cos’® cot’0

R, >R;—R;, we get

1  cos’6 cos’ 0
s(6)=sec®6|cos’6 cos” O cosec’0
0 0 cot’0=c0s%0

=sec? e(cot2 0—cos? e)(0032 0 cos* e)
= (cot2 0—cos? e)sin2 0 ='cos? 0 2cos? 0sin? 0 = cos* O

.. range of s(0) is [0, 1]

3. Column 1 Column Il
(A)  Aisamatrixsuchthat A2=A.If (I +A)®=1+)AA, then (P) 64
A+ 1isequal to
(B)#~If Aiis a square matrix of order 3 such that |A| = 2, Q 1
o\
(adJA )

then is equal to

(C) 256

Let |A|=‘aij‘3><3 #0. Each element aj is multiplied  (R)
by A0 Let | B| the resulting determinant, where
| Al=X\| B, then A is equal to
(D) If A is a diagonal matrix of order 3 x 3 is (S) 4
commutative with every square matrix of order
3 x 3 under multiplication and trace (A) = 12, then
|A] =
Key. A-R,B—S,C-Q,D-P

sol.  (A) (1+A)° =8C 1+ 8CIA+8C,IA% +.........+8C4lA8
:SCOI + 8C1A+ 8C2A+ ...... + 8C8A8
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=1+A(28-1) = A=2%-1

() i A 4 AP ﬁ

1
(adj(A‘l)) ‘Z%#A 2-22=4
|adjA™" |
dj1 ap ag3
€ |Al=lag az; ag

dgp dgp dsz3
a 2 la, A% A\a, Aa;, a
11 12 13 . 11 Mgy A3
1 2
= |Bl=|Aay;  ap;  ATagg| = 3 Ay Adyy A=Al
2 2
A“ag Adg  ags Aag Mgy @3

Hence, |A| = |B] = A =1.
(D) A diagonal matrix is commutative with every squaresmatrix; if it is a scalar matrix.
So every diagonal element is 4.

|A| = 64.

Match the following
4, A, B are two matrices of 3x3 ofder. Such that

a) Ais non singular and AB =0'then (p) A=0
b) B is non singular and AB,=0O\then (q) B=0
c) A & B both are non zero matrix and AB =0 then (r) detA=0
d) A" =0 for some N.>2"then (s) det B =0

Key. a-—qs; b—pr; (c=rs;d=r
Sol. a) AB=0=3}A}0=s A" exist. A'AB=0=IB=0=B=0
b) AB =0, | B[£0 = B exist
ABB'=0= Al =0=A=0
(c)AB=0,—| A||B|=0 = three cases
(i) either | A|=0,| B0 or (i) | A= 0,| B|=0 or (iii) | A|=0,| B|=0
(i) | BJ=0, AB=0 = A =0 but in question A= 0.=>I* case is not possible similarity
(i) case is also not possible hence both | A|,| B| should be zero.

d) A"=0=3| A" [=0=| A|=0

5. A is Non zero matrix
a) If Ais Hermitian matrix and X =iA then X is (p) Hemitian matrix
b) If A is Hermitian matrix and X = A— A" then X is (q) Skew Hermitian
c) A is symmetric matrix and X =iA+iA? then X is (r) symmetric
d) If A is skew Hermitian and X = i(A+A") then X is (s) Skew symmetric

Key. a-qg b-ps; c-qr, d-p,r
Sol.  (a) Ais hermitian then A° = A
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Key.

Sol.

X'= (iA)' = (iA) =(-iA) =—i(A) =—iA=-X
= X is skew hermition

Match the parameter on which the value of the determinant does not depend upon

1 X NG

a) cos(a—b)y cosay cos(a+b)y (p) a
sin(a—b)y sinay sin(a+b)y

X*+y? ax+by x+y

b) ax+by a*+b*> a+b (q) b
X+y a+b 2

1 a a’+b
9 1 b b*+a (r) X
1 1 1+ab
(s) y
a’+(b*+x*)cosy ab(k—cosy) ax(1—cosy)
@y ab(l—cos y) b? ¢ (x*+a’)cosy 2 bx(lz—cozs y)
ax(l—cosy) bx(1—=cosy) X“+(a“+b%)cosy
a—-p; b-pagrs; c—rs; d—pagr
1% +2xcoshy X X2
(i) C,>C,+C,—-2cos by,C, = 0 cosay cos(a+b)y
0 sinay sin(a+b)y
= (14 x* + 2xcosby)(sin by)
X y @O a'l
(i) A=ja B=Ohy) b 1/=0

1L 17010 0 O
(iv) (ihultiply a, b, x in C;,C,,C, respectively and after that take a, b, x common
from R, R,, R, respectively
(i) C, >C,+C,+C, (i) R, > R,—R, Ry, >R, —R,
_ (@2 +b* +x)?
~ @ ey
Match the following: -

.C0s* y =c0s” y

Column -1 Column —11

(A) | Aiis a real skew symmetric matrix such that A +1=0.| (p) | BA-AB
Then

(B) | A is a matrix such that AZ=A. If (1+A)" =1+2A, | (@) | Alsofeven order
then A equals (neN)

(C) | If for amatrix AL A’=A,andB=1-A, then AB+BA | () | A
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+1- (1 —A)2 equals

(D) | A is a matrix with complex entries and A" stands for | () | 2" —1
transpose of complex conjugate of A. If

A" =A & B =B, then
(AB- BA)* equals

® | "Cc,+"C,+..+"C,

Key. A—>qgB-o>st;C—o>rD—op
Sol. (A A*=-l A is of even order
(B) (I+A)n =C,I" +CJIA+C,IA* +..+C,IA"
=C,/I+CA+CA+..+CA
A=2"-1
© A’=A ANDB=1-A
AB+BA+1- (1+A*-2A)

=AB+BA-A+2A+AB+BA+A
=A(I-A)+(-AA+A
=A-A+A-A+A=A

(D) A=A B =B

(AB-BA) =B'A"~A'B'=BA-AB

8. Match the following: -

Column -1 Column-11

(A) | Let |A|=[ay|,  #0. Each element ayis multiplied by k. | (P) | O
Let |B| the resulting, determinant, where k;|A|+k,|B|=0.
Then k, +k, =

(B) | The maximumyvalue of+a third order determinant each of its | (q) | 4
entries are 1\equals

©) || 1 ¢osatcospl | O cosa cosp |1
cosow, I S cosyl=cosa O  cosy
cosf ‘cosy 1 cosp cosy O
if_cos?ou+cos®B+cos’y =

O h{sx?+x  x+1 x-2 (s)
2x?3x—1  3x  3x—-3=Ax+B where Aand B
X2 +2x+3 2x-1 2x-1

® 1 2
¥
Key. A->pt;B—>qC—->rD-opt
all a'12 a13
Sol. (A |Al=lay a, ay
a31 a32 a'33
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(B)

(©)

U

(D)

a, kla, k‘2a13 k’a,, kay, A
IBl=|ka, a, k'a, = Ka, ka, asl=|Al
K?a, kas,  ag K’ay ka, as
k |Al+k,|B|=0

k, +k, =0
1 -1 1
1 1 -1-4
1 1 1

1 cosa cosP 0 cosa cosP
cos. 1 cosy|=[cosac 0  cosy
cosp cosy 1 cosp cosy O

sin?y —cosa(cosa —CosPcosy )+ €osy(coso.cosy —cosf)
=—cosa.(—Cosp cosy)+cosB(cosa cosy)
siny —cos® a.+2C0s oL COSP cosy —Cos’ B =2cosa g0sP Casy
sin®y = cos” oL+ cos” B = cos” o+ Cos” B + cos® y =1
X2 +X X+1 x-2
2x*+3x-1  3x 3x-3
X*+2x+3 2x-1 2x-1

R, >R, >(R,+R;)

X2 +X X+1 X+2
X441 Xx-2 X+1 -3
= 4 0 0= 1 ax1Tlx-1 0
X2 +2X+3 2Xx-Y¥ 2%~
A=24B=-12
A+2B=0

‘:(24x—12)



