MATRIX

HINTS & SOLUTIONS

EXERCISE - 1 11. AT=-A. & ATA=1
Single Choice
= A?=- = A* =1
1. 60=2%x3'x 5! Al = A = A" !'= AT (A is orthogonal)

Number of divisor = 12 o
17. A is involutary

cosa  sina = A’=I = A=A"
3 AT | _sina cosa A AN
nowA?=|—|Q2A)=1 = 2A=|—
. . 2 2
cosa  sina cosf sinf
= A A = . .
a B —sinat cosa | |—sinf} cosf 18. A=3x4 : A'=4x3
COS(G + B) sin(oc + B) As A' B is defined = letorderof B=3 xn
= | —sin@+B) cos(o+B)|” Ao now BA’ = (3 xn) x (4x3) = n=4
order of Bis 3 x 4
a 00 order of B =4 x 3
4. A=l0 b 0 order of B’A=(4x3)x (3 x4)=4x4
0 0 c
cos’a  sina cosa
abc=120=23x3! x5! 22. AB= | .
Case-1 =5C,xC,x3C,=90 sinocosa.  sin“a
Case-1 =3 (°C,XC,xC,)=270 ( cos’p sinp COSBJ
—90+270=360 sinBeosp  sin’p
1 1171 2 1 142 cos’ a cos’ B + sina cosa sinf cosP
> o 1] lo 1] |o 1 ~ [ cos? B sino coso. + sin’ a sin cosP
1 1421071 3 1 14243 cos’ a sinf cosP + sinocosa sin’ B
[0 1 } [0 1} - [0 1 } sina cosa sinP cosP + sin’ o sin’ B
on multiplying the matrix we get cosa cosf cos(au—P) cosa sinf cos(a—P)
sina cosP cos(a—fB) sina sinf cos(o—f)
I 1+2+..... +n 1 378 . .
= = o—fp mustbe an odd integral multiple of /2
0 1 0 1
= ©
= nn+1)=378x2 = n=27
23. t(A)+2t(B)=-1  (fromthe given matrix)
6. Hint:x=1l-y&x+5=y and 2 t(A)—t(B)=3 (from the given matrix)
9. A’-2A+I1=0 Let t(A)=x and  t(B)=y
= (A-I)*=0 x+2y=-1
A" =(A-T+Iy 2x-y=3
=1C (A=T)'+ oo +7°C_ (A=) - T240C solving x=1 and y=—1
(A=D)-I"'+rC I Hence t(A) —t(B)=x-y=2
=0+0+ ... +0+n(A-D)+I=nA—(n— 1)
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2

24. Obv. A is orthogonal as 3121 +aj, =l=aj+ 1 2 2
2 =a? +a? 13 4|
as, =aj tTay 28. 0
3 4 k

T
for skew symmetric matrix a, =0=0=(2n+1) 5 13k 16)- 2k 12)+2(4-9)=0
_ _ _ + _0Q)=

. . AT o _
for symmetric matrix ,A=A" = sin6=0 = 0=nn K162k +24—10=0

cos® sin® k=2
Also adjA = (—sin@ coseJ and |A|=1
hence A=A is possible if sin@ = 0 20. A {_IJ = {_21} (i)
25. A adjA=]A|l
|A|=xyz—8x—-3(z—8)+2(2-2y) and A2 {_11] = [(1)} ..(ii)
|A|=xyz—(87x+3z+4y)+28 = 60-20+28=068
= © Let Abe givenby A= {: ﬂ,

e A { 1 tanx}
AT b 1 -1 -b -1
—tanx ! Hence ‘ = ; ‘ =
c d||-1 2 c—d 2
hence det. A =secx

The first equation gives
det AT =sec’x

a—b=-1 -....(iii)
nowf(x) =det. (ATA™) and c—d=2 (V)
= (det. AT) (det. A™") | .
= (det. AT) (det. A)! For second equation, A? [_J = A[A[_J J
_ det.(AT) o » :
E5e) AT
hence f(x)=1
This gives —a+2b=1 (V)
sin®  cosO and —c+2d=0 ...(Vi)
27. AsA(0)= [—cose sine} (ii)+(v)= b=0 and a=—1

. . . . ) (iv)+(vi)= d=2 and c=4
A(0) is certainly neither symmetric nor skew symmetric sothesum atbtctd=5
sin® —cos 9}

Further, A(n—0)= Los 0 sind

30. Given AZ=A
I=(1-0.4A)(1-aA)

sin®@ cosO||sin® —cosO
=I-ToA—0.4A1+0.40A2

and A(B) - A(n—0)= |:—COSB sin®

cosO® sin®

4 [0 1} = A(0)=A(n-0) —1-A(0.4+ )+ 0.40A
sin© cos 0 sin® cos 6 hence 040=04+a = oa=-2/3
A%(0)= . .
—cos® sinO || —cosO sin6

—co0s20 sin20 T
= . #A| —-20
—sin20 —cos26 2
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EXERCISE -2

Part # I : Multiple Choice

I. A2=A = |AP=1A] = [|Al=1

A(adj A) = |A] 1

adjA = A*!

alsoA? = A

A=1 = adjA=1

(adj A =1 = (adj Ay =adj A
4. A"=BCD

AAT=ABCD = AAT=S

= AAT=G§T = §=8§T

DT CT BT AT=ABC . DAB . CDA. BCD

(ABCD)" = (ABCD) (ABCD) (ABCD)
ST=§ = S=§

= S$2=8

IS
IR P R PR

I-a 0
C=A-B [ 0 _2} is diagonal matrix, ¥ o € R

a-A b
d-x

= M-Mat+td)+ad—-bc=0

This is characteristic equation. Comparing with given

equation we get

k = ad — bc =A|,

12. A-All=0 =

-0

a+d=0

14. For |AB|=0 = |A|-|B|=0
= |A|=0 or |B|=0

AAT=1 = |Al-|A[T=1]=1

1
= (A= T 1Al

15. Wehave A’B=A(AB)=AA=A? B’A=B(BA)=BB=B?,
ABA=A(BA)=AB=A,and BAB=B(AB)=BA=B]

16. Note that A is non singular but B is singular hence only

A1 exists
Now XA=B = X=BA!l .. @)
and AY=B = Y=AB ...(i)
Also Al—l[_l 1} now verify
3|4 1
17. AB=0
|[AB|=0 = |A||B|=0
detA=0
A1 exist
AY(AB)=A"10)=0
IB=0
B=0 = B must be null matrix.

10
18. PQ=[O J = B,C,D]

1
19. A=|1 x
1

>
=]

L x(x2-1)-1(x)=6-2=4

(=]
>

20. [ATA = AT AT = | AT| 41
| Al

= fx=1

Part #11 : Assertion & Reason

3. GivenAB+A+B=0
AB+A+B+I=1
AB+D+B+D)=1
(A+DB+DH=1
= (A +]I)and (B +1) are inverse of each other
= (A+tDB+D=B+D)HA+])

= AB=BA

3
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EXERCISE - 3
ap a b c Part # 11 : Comprehension
4. Let A=|b q AT—[ }
p qr
cr
2 -3 -5
1. detA=|-1 4 5
2,2
a“+p~ ab+pq ac+pr | 3 -a

2

AAT=|ab+pq b2+q bc+qr

acipr beiqr ir =2(-16+15)+ 1(12—15) + 1(~ 15+20)

=-2-34+5=0= Aissingular

a p O|l|la b ¢ 1 -3 —4
|AAT|=1b q 0| |p q r|=0 det.B=|-1 3 4
c r 0[|0 0 1 -3 —4
= AATis singular. =1(-12+12)+1(12-12)+ 1(- 12+ 12)
=0
6. Statement-I :

= Bis also singular

[1 2}[21 b}:{a b}[l 2} 0 1 -1
-bo-tle dffe djimt oA det.C={4 -3 4

= 1(16—-12)— 1(~12+9)

a+2c b+2d| [a-b 2a-b >
—a-¢ -b-d| |c-d 2¢c-d = 4+3=_1
= 2c=-b &b=a-d = C s non singular again

infinite matrix are there.
2 3 S|[2 3 -5

Al=|-1 4 5| |1 4 5
I =3 411 3 4

2 -3 -5
=|-1 4 5 |=A = Aisidempotent
1 -3 -4

1 3 4|1 -3 -4 0
B2=|-1 3 4||-1 3 4
1 3 4|1 -3 -4

= (B) is nilpotent

0 1 -17[0 1 -17 [1 0 0
C2=|4 3 4[4 -3 4[=|01 0|=1
3 3 4][3 3 4 00

= Cis involutary

(i) obvious (B) as B is nilpotent

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



MATRIX

(i) P=AC?=A3=A = P?=A’=A 2L O
Subjective Type
p2=p
ly inB and D

b2 4 5 6
hence BC? is not Idempotent. I A=|3 -4B= { }

6 7 -8 2
(iii) Let X=BC? = det. X=0

Y=AX? = det.Y=0 | 4+14 5-16 644
AB=|-12+28 15+32 18-10
| 20-62 25-48 30+12

Z=A’B = det.Z=0
but W=C_3 = det. W=0

hence C3 has an inverse = (D) [18 11 10
, L Ap_| 16 47 10
: 62 23 4

(i) (A+B)C=(A+B)(A+B)'(A-B)

4+15+30 8-20+36
= (A+B)C=A-B ...(1) BA=

7-24+10 14+32+12

cT=(a-By((A+B)") 49 24
= BA=| . g
:(A+B)((A+B)T)71 fas [A+B|#0
coso. —sina
= [(A+B)T[#0 = |A-B[#0} 2. HA=C-N 6o cosor
=(A+B)YA-B)! .2
(1)&(2) CT(A+B)C=(A+B)(A-B)'(A-B) 10 0 -tanz
LHS.= +
=(A+B) ..(3)  Ans. {0 1} tan > 0
(ii) taking transpose in (3)
CT(A+B)" (C")'=(A+B)" 1 —tamZ
CT(A-B)C=A-B ..(4d)  Ans. = o 2
(ii) adding (3)and (4) o
CT[A+B+A-B]C=2A RHS.

CTAC=A Ans.

1 fan =
10 “RAS 1 [cosa —sina
0 1 o sino.  cosa.

tan — 0
2

o
1 +tan—
2

sinat  cosal

coso.  —sin oc}
o
—tan— 1

2

. o . o
cosa+ smatanz —sinao +tan5cosa

a . . (03
7taHECOSOL+SlIl(X SanLtaIlE-l-COSOL
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- _ 1 -2 3 4
1 , - 4 _
Lo .o o coso. 7. {_(A_A+I)} for A=| > 4 73
cosa+2sin—sina, sin—| —2cos—+ 2 7 2 9
2 2 COSE :
= . : 1 2 3] LY
. cosal o .20 E(A_ATJFI)A 12 2 1R E (EB)
sinol| — +2cos— cosa+2sin” — 3 5 1
cos— 2 2 -39
2 i [B] _ -
8
R 26 17 717 26 -13 13
2 AdjB=~|-13 10 11| =Li7 10 4
tane 1 Yz s Y17 s
2
11 2 26 -13 13
4. A=[0 2 1[;A’=5A—6AI+P = Al=gg|717 100 -l
1 0 2 7 -11 5
A= 4 4 A=5 9 14 a’ +(b® +c?)cosd ab(1—cos) ac(1-cosd)
31 6 9 5 19 _ 2., ,2..2
A=| ba(l-cosd) b™+(c”"+a")cosd be(1—-cos¢)
10 9 23 ca(l—cosd) cb(1—coso) ¢ +(a2 +b2)cost|)
SA2+6A+I=|5 9 14|=A3
1
9 5 19 A= —
abc
a’ +a(b” +c*)cos ba(1—cos ) ac’(1-cos )
5. Wehave,A— A Iand B — A I commute
o (A-ADB-AD)=B-ADA-LI) ba’(1-cos) b’ +b(c®+a*)cosp  be’(1—cosd)
= AB-ATA-AIB+)2I2=BA—ABI-AIA+2212 caz(l—cosd)) cb(1—cos ¢) c3’+c(a2 +b2)oos¢
AB-AA-AB+A21=BA-AB-LAA+A2I
e C,—>C +C,+Cy
< AB=BA b
A and B commute »e
abc
6. We have, a2+ (b2 +cF)cosd b (1—cosd) A(1—cosd)
AB=ANGA, PG az(l—costl)) b +(c? +a2)cos¢ cz(l—cosd))
Now a*(1—cos ) b?(1-cos¢) ¢* +(a’ +b%)cosd
AB=A
= (a2 + b2 + c2
— (AB)A=AA (a%+b*+c)
[Multiplying both sides on right by A] 1 b*(1—cos ) ¢*(1—cos )
= A(BA)=A2 [By associ. of matrix multip] 1 b*+(c*+a%)cosd ¢*(1—cos¢)
= AB=A2 [+ BA=B] 1 b (1—cos ) ¢+ (a2 +b%)cosd
= A=A? [ AB=A]

R,—-R,-R,0or R,>R,—-R
Similarly, B2=B. 2 27 3 37N
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10.

111
A=[l 2 3|=1-3
1 2 A
6 1
A=[10 2 3|=21+p-16
o2 A
1 6 1
A= 1 10 3|=4A-pn+7)
I p A
1 1 6
A=l 2 10/ =(u-10)
1 2 pn
(i) A=0 .. A#3

(ii) infinite solutions A=0,A =0, Ay =0,A =0.
A=3,u=10
(i) A=0,A, Ay, A,

A=3,u=10
X,,Z
x+y+z=5000 ... @)
6x+7y+8z=35800 ... (ii)
6x+7y—8z=7000 ... (iii)
11 X 500
6 7 8 y | =|35800
6 7 -8 z 7000
X=A"'B
|A|=-16
-112 9% 0 -112 15 1
adj=| 15 -14 -1 |=| 9% -14 -2
1 -2 1 0 -1 1

1 -112 15 11 5000
X=A"B=-—| 96 14 -2 || 35800

1 9 7000
X 1000
y | =] 2200 | x=1000,y=2200,z=1800
2 1800

2 0 -a

14. A=5 a 0

0 o 3

|A| = #0

S O o
R R o

60— S5a%=0
a(6-5a)#0
a=0,6/5

a=1

o e R—{0,6/5}

2 0 -1
A=|51 0
01 3

= |A|=6-5=1

3 -1 -1
= AdjA=|-5 6 5
3 2 2

301 -1
Al=|5 6 5
5 2 2

|A-xI|=0

JA-xI|=0) = | 5 1-x 0 |=0

= xX*-6x2+11x-1=0
A—6A%+11A =1
= A'=A2-6A+111

(a2 +b2+¢?)

1 b2(1—cos¢) cz(l—cosd))

0 (a’+b*+c?)cosod 0

0 0 (a2+b2+c2)cos¢
= (a2 + b2 + ¢2) cos2d = cos2

a,b,c

3
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EXERCISE - 5

Part#1: AIEEE/JEE-MAIN

3. A=) 1 -3
1 1
4 2
10B=1|-5 0 a
1 -2 3
B=A"
AB=AA"=1
10AB =101

(A)(10B) =101

-1 1 4 2
2 1 -3 x|-5
1 1 1 -2
10 0 0
=0 10 0
0 0 10

4. A—A+1=0
multiplying by A™!
ATAA-ATA+ATI=0

IA-T+A'=0
Al=1-A
(1 2)
AT )
(a  0)
B=lo o a,beN

B (a 2b)
AB = L3a 4bJ

B (a 2b)
BAZ,  4p)
For AB =BA

b = a — their are infinite
Natural number for which a = 6

so Infinite matrix B possible

A2 =25
AP =25
Al==+5

A% =11]

A% =1

|A]=+1

statement—1 :

If Azl A=z#-1

but [Al=%1

so this statement is true

statement-2 :

tea=|’ !
t e
¢ 10

Al =-1 tr(A) =0
but AzI, A=-1

so statement-2 is false

L AT=A

BT=B
Statement-1 :
(ABA)T  =(BA)TAT
=ATBTAT=A(BA) — symetric
((AB)A))T =ATBTAT=(AB)A — symetric

Statement - 1 is true
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16.

17.

18.

Statement-2 :
(AB)T=BTAT=BA
if AB = BA then
(AB)T=BA=AB
Statement.- 2 is true

but Not a correct expalnation.

. Statement—1 : The value of det. of skew sym. matrix of
odd order is always zero. So Statement-I. is true.
Statement—II : This st. is not always true depends on the
order of matrix.
|-A| = —|A| if order is odd, so Statement-—II is wrong.
Statement-I is true and Statement-II is false.

Since H is a diagonal matrix.

We know that product of two diagonal matrix is always

a diagonal matrix.

o oo |® O||low O o 0 ]

o H0= 0 ollo ol 1o o 70 times
70
) 0 o 0
— = = H
0 o 0 o

P2+Q)P=P3+Q?P ... @

P2+Q)Q=P2Q+Q3 ... (ii)

Equation (i) — Equation (ii)

(P2+ Q) (P-Q) =P~ Q* + QP — P2Q

P2+Q) (P-Q) =0 > (P#Q)

P2+Q2=0

So[P2+Q?=0

1 -2 1Y (1 0 o0
A'=|0 1 2| =-2 1 0
0 0 1 1 -2 1
1 0 0 1
and AMAU,=|-2 1 0 =| =2 .. 0]

1 -2 1 0 1

21.

. AadjA)=|A|T =AA"

Eq. () + (@)

U1+U2:
-1

A+ =12+ —(A+1)=0
A+DHA+I(A-1)-1)=0
A=—1 0 or 1

or

[Given]
|A| =10a+3b

AT = 5a 3
|-b 2

b AT 5a -bl|l5a 3| |10a+3b 0
3 21-b 2l | o 10a +3b

25a*+b’> 15a-2b [ 10a+3b 0
15a—2b 13 || o0 10a+3b
2b
= 152-2b=0 a=Ts &10a+3b=13
13-3b
= a=
10
—, 26 _13-3b 39 9p
15 10
= 13b=39 = b=3
= a£x3=£=£:> 5a=2
15 15 5
Sa+b=2+3=5

3
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Part # 11 : IIT-JEE ADVANCED L o0 o0

3. M-1=M-MM] 0 -2 4

= M-I=1-M Al _a‘jiA:é_ 0 4 -1
= M—T =1y M- Al 0 2 |
= M-1=0
1 0 0
4. AX=U A’=|0 -1 5
0 -10 14
a1l 0 X f
1 b d 1
= YI=18 A= — [AT+ cA + dI]
1 b c z h 6
) ) ) 6 0 0
has infinitely many solutions. 1 0 4 -1
= |A[=0 610 2 1

= (c-d)@-1)=0 o 0l Te o o

| d 0 0
& (adjA)U=0 =—3/0 -1 5 |+|0 ¢ c|+|0 d O
0 -10 14 0 -2c¢c 4c 0 0 d

[bc—bd  —c d f 0
d-c ac —ad gl=|0 on comparing we get
| 0 l1-ab ab-1 h 0 —1=54+c=c=-6
. l=14+4c+d =1=14-24+d
fbc — fbd — gc + dh 0 d=11
fd — fc + agc —adh [=|0
_g—abg+adh—h 0 6. PPT=1
= fd-fc+agc—agh=0 .. ()] 1 1
BX =V A‘[o J
2
3 ; Phx) e 1] 1o 12
= 2 — =
= c|l |y 0 = A 0 1 0 1 0 1 & so on
f g h| |z 0
Q = PAPT
system can’t have unique solution Q05 = PA200SpT
Now X =(adj B)V x = PT (PA20SPT)P

dh-gc g-h c—-dj|ja? X
= fc ah-f -—ac 0| =Y
—fd —-g+af ad 0 z

2005}

1
— A2005 —
= x=A {0 1

if afd#0= (adj B) V # 0

adfd # 0 then BX = V is inconsistent
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10.(©) (i) If Ais symmetric, A" =A 11. (Comment : Although 3 x 3 skew symmetric matrices
a b a ¢ can never be non-singular. Therefore the information
[c a} B {b a} given in question is wrong. Now if we consider only
— b=c non singular skew symmetric matrices M & N, then the
If A is skew symmetric, A" = — A solution is-)
a b —a —c¢ Given M'=-M
- [C J ) Lb —a} N'=-N
= a=0,b+c=0 MN =NM
> b,c=0 according to question M’ N°M'N)" (MN "
= a=0,b=0,c=0 =M NNV ' (N IM!
Now,  det(A) =a’ - bc =MN’N"'(-M) '(N") (M)
=a - b’ MN = NM
(> b=c¢ for Abeing symmetric or skew symmetric (MN)Y' = (NM)"
or both) N'M'=M'N"
= (a — b)(a + b) is divisible by p. =_M’NM'N'M
Let(a—-b)Ya+b)=Ap, L el - _MNN'M'M=_M
Range of (a + b) is 0 to 2p — 2 which includes only A .
one multiple of p i.e. p oole 1 ¢
a+tb=p & a-bel o Vo 1
= possible number of pairs of a & b will be =1-co—a(m— oc) = (1 - co) —an(l — co)
p-1 =1 - cw) (1 — aw)

Also, range of (a —b) is 1 — p to p — 1 which includes for non singular matrix

only one multiple of p i.e. 0 | |
c*E— & a#—
®

a-b=0 &a+bel ®
= Possible number of pairs of a & b will be p. = c#E0, a0
Hence total number of A'in T will be — a & c must be ® & b can be ® or &

+ — = —
ptp-1=2p-1 total matrices = 2

(iii) Total number of A in T, = p3
when a # 0 & det(A) is divisible by p, then number 2%a,, 2%a, 2%a,
of A will be (p -1y’ 14.1Q|=2%a,, 2%a,, 27a,
When a = 0 & det(A) is divisible by p, then number 2%ay 2%ay, 2°ay
of A will be 2p-1.
So, total number of A for which det(A) is divisible by p a, 2a, 2a,
—(p-1P+2p-1 = | Q| =2°2°2%a,, 2a,, 2%a,
ay 2a, 2%a,

2
=P
. . . =22’ 2p|2°
So number of A for which det(A) is not divisible by p

—p =2°2°2'2.2°=2"
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15.

16.

19.

20.

PT'=2P+1
P=2PT+1

U

P=202P+D+I1
P=4P+31
=-1

L

PX=-X
1 4 4
adiP|=2 1 7
11 3

= |PP=4
= [P|==2

2o
=)

Comparing q,,, we get

-K -K(3a+4)
8  (12a+20)
oa=-1

Also, |P].|Q|=K3
2
(12a+ 20)K— =K’
2
K=6a+10=4

Hence (B), (C) are correct.

0 0|1 00 1 00
PP=14 1 0||4 1 0(=|8 1 0
16 4 16 4 48 8 1

1 0 0[[1 00] [1 00
p=|8 1 0[|4 1 0[=]12 1 0
48 8 1][16 4 1] |96 12 1

1 0
pr= 4n 1
8(n’+n) 4n

1 0 0
po=| 200 10
8x50(51) 200 1

P*-Q=1I
Equate we get
200-q,, =0 = ¢, =200
400%51—-q,,=0
q,, =400 =51
200-q,=0 = q,,=200

g3 —q3, _ 400x51+200
qQy 200

=2(51)+1=103
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MATRIX

— GRS — ¢

3=
D) A’=0
(I+A+A)(I-A)=1-A=1
1 2 a b a+2c b+2d
AB = = s IT+HA+AT=1-A)"
3 4 c d 3a+4c 3b+4d
A b1[1 2 a+3b 2a+4b x+h ox X
BA‘[C d} 347 [ c+3d 2c+4d 6. A=| x x+h X
X X X+A
if AB=BA, then at2c=a+3b
1
= 2c=3b = b#0 "
[Al=3x+A) |1 x+A x
b+2d=2a+4b
1 x x+A
= 2a-2d=-3b
3 1 x x
a-d 2% 1 byR,—>R,~R,,R;>R,—R, =(x+1)|1 A -A
3b—c  an_ 3. 0 0 A
3b-5b —Bx+1) (W)
|A| # 0 for non-singular matrix
31 -1 30 3x+A#0,A#0
r= 1 1
AA {0 1 2}
-1 2 0 a
1 -1 7. LetX= 0 0 x"=0 vn>2
AA'= 1 5 symmetrix
= A=X+I
(A) A'=(X A1) =C x"+°C X T +C X+
(BTAB)T=BTAT(BT)T=BTATB 1 na
=BTAB iff A is symmetric “Cnl-ir“CnI—nerl—L) 1}
BT AB is symmetric iff A is symmetric
Also (BTAB)T=BTATB=(—B)A'B lim L1 ma|_(0 a
o201 0 0
BT AB is not skew symmetric if B is skew
symmetric 8. (A)

. Sl A

AB=A,BA=B = A2=A and B?=B

(A+B)?=A2+B2+AB + BA {2 —1} {1 0} [—3 —2}
A= -1
=A+B+A+B=2(A+B) =3 2f o 1) [ 3]V
(A+B)’=(A+B)*(A+B) 1 {3 2} {1 1}
=2 (A+B)2=22(A+B) ) 537010

(A+B)7=26(A+B)=64(A+B)
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MATHS FOR JEE MAIN & ADVANCED

10. (C)
St AT=A
(A1) )1 =A"
(AT =(ATy1=A"1
So (A1) is also symmetric
S, : Obvious
S, : Obvious

S,:|A|#0,|B|z0 = |AB|#0
So AB is invertible
12. (A,B,D)
1 2 2(|1 2 2
A*—4A 51 = 21 20|12 1
2 2 112 2
1 2 2 1 00
—412 1 2(-50 1 0
2 21 0 0 1
[0 8 8] [4 -8 -8 5 0 0

—[8 9 8|+[-8 4 8|+|0 -5 o0
8 -8 4| |0 0 -5

A?—4A-51 =0
or ATA?—4ATA-SATT =0
or (ATA)A-4L,-5A"=0
or IA-4L-5A"=0

1
A= < (A4

9 8 8
Also, |A=|8 9 8|=9(81-64)-8(72—64)
8 8 9

+8(64-72)

=9x17-8x8+8x (-8 =133-128=5%0

A?is invertible

and A’=A.A2=A.(4A—51) =4A2— 5A

13.

14.

(36 32 32 -5 -10 -10
={32 36 32|+|-10 -5 -10
32 32 36 -10 -10 -5

(31 22 22
=(22 31 22
22 22 31

A% %0

A’ is invertible.
Taking C, » C, - (C,a-C)

a b 0
we get |A|=[b ¢ 0
2 1 20+l

=(1-2a) (ac—b?)

1
non-invertible if oo = 5 and ifa, b, carein GP.

(A,B,C)
3 -3 4

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

% adj(adjA) =| AP >A=A and |adj (adj A) | =|A|= 1

Also, |adjA|=]AP'=]|AP=12=1
. (A,D)

33 3
A=|3 3 3|=3A

33 3

A’=A’A=3A.A=3A’=3.(3A)=9A and |A|=0

Adoes not exist

. D)

Statement-1 is false

» A=Ja.]

PR
iilnxn Where a, = 0,1 2]

|A|=0hence A is singular inverse of A is not defined
Statement-2 |A|=0

inverse of A is not defined.

I3
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MATRIX

17. adj(adj A)=|A]2A 21. (A) > (q), (B) > (s, 1), (C) > (1), (D) > (p)
Here, n=3 (A) A2=-1 . Ais of even order
(adj)adiA)=lAlA @ (B) I+Ay=C,I'+C, IA+C,IA*+......... +C IA
3 -3 4 :COI+C1A+C2A+ ......... +CnA
Now, J|A|=|2 -3 4 =I+(Q2"-1HA
0 -1 1 R W
=3(-3+4)+3(2)+4(-2)=1 (C) A2=A and B=I-A
Fromeq. (i), AB+BA+I-(I+A2-2A)
adj(adj) A=A =AB+BA-A+2A=AB+BA+A
=A-A+A-A+A=A
fi(0) f(a) fi(a) 0 00 (D) A*=A,B*=B
A(o) = f,(a) f(a) f(a)|=|0 0 0 . . ok
() f(a) £(c) 00 0 (AB-BA)*=B* A* - A*B*=BA - AB
1 1
x—ovis a factor of f;(x) , £5(X) .c.cvvnevee fy(x) 22. (A) A*B= E(AB"‘BA): E(BA'*'AB):B*A
f(x) = (x—o) ¢ (x) |
fla)=0 = x—aisafactor of f(x) A*A= E(A.A-I—A.A):A2

19. In a unit matrix of ordern x n 1 1
A*I= E(AH—IA): E(A+A):A

Number of non-zero rows =n
Rank is n. The rank of a non singular matrix of order 1
nxnisn Now, A*(B+C):E{A(B+C)+(B+C)A}
For non singular |A| # 0.

(B) A*B= %(AB‘ +A'B)= %(A‘B +AB")

0 — b
20. A=| ¢ 0 a 1
b -a 0 = E(BA’+B’A):B *A(P)
> A=-A (7 Ais skew symmetric) A*A= %(AA’+A'A)¢AZ
det(A) = det(-A") |
=—det(A") A*BFCO)=(AB+C)+AB+C)
=—detA .
detA=0 = S (ABHC)TAB )
7 det A'= det(-A") is not true ! !
det (—A') _ (_1 )3 det(A') =_detA’ = E (AB' +A'B) + E (AC' +AVC)
=A*B+A*C(Q)

1 1
A*]= E(AIV+AVI): 5(AJFA');”&A or O
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MATHS FOR JEE MAIN & ADVANCED

> tr(AB) + tr(BA) = 2tr(AB)

1 1
* = — _ _ - _ =_ *
(C) A*B= 7 (AB-BA)- 5 (BA-AB)=-(B*A) > AB)=C, +Cy+ Cyy= 119

A*(B+C)= % {A(B+C)—(B+C)A} %(tr(AB) +r(BA)) = %(23 8)=34

24
1 1 ’
= E(AB—BA)-*— E(AC—CA) 1. adj(adj A) = A" 2A=|A|A=2A

=A*B +A*C(Q) 2. Jadj(adi) Al = |A[™" =|A[*=24=16

AK A= %(AziAz):OiAz 3.]adj B|= |B|*! = |B]> = 242= 576
| 1 25.
*] = — _ = — _ =
A*I 2 (AI-1A) 5 (A-A)=0(T) 1. (A)
23. Possible combinations are (1, 2, 6), (1, 3,5), (1, 8, 9),
1. A iS singular (29 3) 4)’ (27 75 9)5 (3a 6’ 9)7 (35 7) 8)9 (47 5: 9)5 (47 6> 8)7
(5,6,7)
I3 A+2 Hence total 10 combinations are possible.
Al=0 = 2 4 8 |=0 2. (B)
35 10 ;

= 1(40—40)—3(20—24) + (A +2)(10—12) =0

Inamatrix | @, @, a, | a,, mustbeamultiple of 3
= 12-21-4=0

a31 a32 a33

= r=4
(3, 6 or 9) because from the above possible
4 5 10 combinations only 3, 6 & 9 are repeated four times in
A+B=1|5 6 13 arow or column or diagonal.
5 6 14 3. (A)
— tr(A+B)=4+6+14=24 Clearly maximum value of sum of the diagonal elements
is 18 which is called the trace or the matrix A.
11 12 2)A+16
26. (4)
2.2A+3B=|13 14 31
213 3 AA=I
JA'Al=|1] = JAl=%1
2A+3B|=0
a b ¢
¥ b ¢ a
we get ?»:7 =+1
c a b
= 2A=17
= 3abc-a’*-b’-c*==x1
3. ForA=3 = B+b+c3=2 or 4
1 3 5 32 4
A=|2 4 8| and B=|3 2 5
3 5 10 21 4
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28.

29.

P CR 0 -2
an Ao 1) 1) ler o

0
Now, |I-Al= .

0 2
adi(1-A)={,

0 -1
(IA)I—{_l OJ
2

sy (0 -1
¢(A)—(I+A)(IA)1—(1 2) Ly
2

1)
ladiB|  |adj(adjA)|  [A[CY |AP
|C| |5A| SIA| 125
Now |A|=5
|adjB|
cl -
T . T T . T
COS— sin— COS— Sin—
po— 9 _ 9 9

LT T LT T
—sin— cos— —sin— cos—
9 9

N I T. T .M T
cos” ——sin” — cos—sin—+sin—cos—
9 9 9 9 9 9

LT I T . T L LT , T
—sin—cos— —cos—sin— —sin”—+cos” —
9 9 9 9 9 9

21 . 2m
cos—  sin—
9 9

.27 21
—sin— cos—
9 9

21 .27 T . T
cos— sin— || cos= sin—
- 9 9 9 9
P,
. 2m 2n . T b4
—sin— cos— || —sin— cos—
L 9 9 9 9
3n . 3n I 1 \/g
cos—  sin— =
e 9| 2 2
fsin3—7t cos3—n ,ﬁ l
L 9 9 2 2
1B B B
2 2 2 2 2 2
PS=P3 - P3= =
VIS U I O I BEVE B
2 2 1L 2 2 2 2
oP+BP*+al=0
a B V3B
——++ —o+—
ie. 2 2 ! 2 2 P _{0 0}
BB ap. |00
—a——Fp —+= 4y
2 2 2 2
a=—pP=-y = a=y

= atB=0;B+y=0;a-y=0
= (P+pr+y?)=1

4
. Given D a, =1 i€ {1,2,3,4}
k=1

Let's consider B=A? B=[bij]

44
4

bij = Z B+ Ay
k=1

Sum of elements of i*row in A? is

4 4 4 4 4 4
Zbij :Zzaik'akj = Zzaik'akj = ;aikzl:akj
R

=1 j=1 k=1 K=11J=1

= Sum of elements in a row of A%is 1.
= Similarly sum of elements in a row of A" is 1

= Sum ofall elements =4

3
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