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2 (b)

[E(A—A’)]’ “Lu—ay=tuw-un
2 T2 2

j— 1 !
= —5(A-4)
Hence, it is a skew-symmetric matrix.
3 (b)
. 4 2
adjA = -3 1]2
and |A|=|3 4|=10
a_1r4 2
AT =1ols 1
5 (b)
3 -3 4]
Let A=(2 -3 4
0 -1 1
1 -2 =21
~adjA=|-1 3 3]
0 —4 -3
1 -1 0
=|-2 3 —4]
-2 3 =3
6 (d)
We have,
3A34+2A2+5A+1=0
=>1=-3A43-24%2-54
>IA1=(-34%3-242-54)4A""
> A1=-342-2A-51
8 (b)
The given system of equations are
x+y+z=0,
2x+3y+z=0and x+2y=0
111
Here, [2 3 1[{=1(0-2)—-1(0—-1)+ (4 —-3)
120




=-2+4+1+1=0
=~ This system has infinite solutions

9 (9
x-[; 3= 2
QZXZ[?) —22]+[% i

- 2=[; 3

= X= [752 ﬂ

11 (b)

Given, A=A",B =B’

Now, (AB — BA)' = (AB)' — (BA)'

=B'A' — A'B'

=BA — AB

=—(AB — BA)

= AB — BA is a skew-symmetric matrix.

13 (a)

Given that, p is a non-singular matrix such that

1+p+p?+...+p" =0

> 1+pA+p+p3+...+p") =0

1—p*l=0

ptt =1

p" xp'=1

p"=1/p

. pl=pn

14 (a)
X L 5 10 -=5][5

=—|-5 -2 13]]|0

}z]] “lio -4 6 ] u

1[25+0—-25

=—|-25+0+65
401 50+0+30

110
- 2]2]

40 80

x 0
- |- 1]
4 2
= x=0y=13=2
“ Xx+y+z=0+1+2=3
15 (d)
0 111* X
[1 0 [y] = Bc/] = [Y]
Then, X =yandY =x
ie, y=x

=
=
=
=




16 (c)
—_ -1 —
1tan 0 tanle] [— ’3an 0 o 91] - [CllJ cf]

1 —tan® 1 1 —tanB] _[a —b
:[tane 1]'1+tan26[tan9 1]_[b a]
N 1 [1—tan29 —2tan6 :[a —b]

1+tan?012tan® 1 —tan?6 b a
1 — tan? 0 2tanf ]
1+tan?0 1+ tan20 :[a —b]

2tan® 1 —tan?0 b a
L1 +tan%0 1+ tan20
[cos 20 — sin 20 =[a —b]
Isin20  cos 260 b a
= a=cos20, b=sin20
17 (d)

-1 -2 —2]

Given [

=

Given, A= 2 -2

Ci1 -3 —6 -6
oo B = C21 _6
C31

= adjA = (B)' =

-1 2 2
=3(-2 1 -2
-2 -2 1
18 (d) Given equations are
px+y+z=0x+qy+z=0,x+y+rz=0
Since, the system have a non-zero solution, then
p 11
1q 11=0
11r
Applying C, - C; — Ciand C3 — C3 — G,
p 1-p 0
=>|1 g-1 1-q|=0
1 0 r—1

=1-pA-9@A-r7)

=1-pA-9@a-7)

14 ( 1
— M -1(=-—=
1—p() 1—g¢q
Since,p,q, 7 # 1




+ + =0
1-p 1—-q 1-7
19 (b) Given, AB=1 = B=A"1
Now, A~1 =294
’ 4]
0

1 —tan—
2

0
tan-— 1
2

0
1 + tan? 2
AT
= = cos?=AT

sec? - 2
2

20 (d)
Given equations are 3x+y+2z=3 ..(I) 2x =3y —z =-3 ..(i0)
and x + 2y +z =4 ..(ii)

3 1 2 3 x
Let A=|2 -3 —1,B——3,X=[y]
1 2 1 4 2
3 1 2
-3 -1
12 1
2 -1 2
3|2 | 1| 1|+2|1
= 3(— 3+2)—1(2+1)+2(4+3)
—-3-3+14=38
-1 -3 T
3 1 -5

3 5
1 7

7 =5 -11

B
1[3-9+20 [ ]
=—|-9-3+28 16

21+15—44) 8|-g

X [1
= y]: 2

3 -1
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1 (a)
A2 =24-1
A%2A =24AA— 1A
=24>-A=2Q2A-DH-A
= A3=3A4-2I
= A3 A=3AA-2IA=3QRA—-1)-2A
= A*=4A-3I
Similarly, A" =nd — (n — DI
2 (d)

r
det(M,) = [r "
2007 2007

Z det(M,) =2 z r—2007
r=1 r=1

2007 x 2008
=2 X ————— — 2007 = (2007)

3 (a)

0
Let A =|[-1

1

0
~ Al =]-1

1 =2

0 2 -1 2 -1

‘0|—2 0|_1|1 0_1|1
=04+2-2=0
= |A]|=0

r_1]=2r—1

!

4 2 2 1
Now, (adjA)B =2 1 1 ”—2]
2 1 —-111L3

2-2+4+3|=|3|#0
2—-2-3 -3
=~ This system of equation is inconsistent, so it has no solution

5 )

[4—4+6 6




Given, D = diag (d,,d,, d3, ..., d;,)
= D! =diag(d;%d;},...,d;Y)

™ [Using PMI]

a 1
.

1| = lim -4 [

n

0 o

The given system of equations are
2x+y—-5=0 ..(0)
x—2y+1=0 (i)
and2x — 14y —a =0 ..(iii)
This system is consistent.
2 1 -5
[1 -2 1[=0
2 —-14 —a
=22a+14)—1(-a—-2)—-5(-14+4) =0
=>4a+284+a+24+50=0
>5a=-80 = a=-16
8 (d)
al1l
The system of given equations has no solution, if|]1 a« 1[=0
11 a«a

Applying C; = C; + C, + C3 and taking common (a + 2)from C;, we get

111
(@+2)|1 a 1|=0

11a
ApplyingR, - R, —R{,R; > R; — R;

1 1 1
=2 (@+2)|0 a—1 0|=0
0 0 a-1

> (@+2)(a—-1?*=0
= a=1-2
But ¢ =1 makes given three equations same. So, the system of equation have infinite solution. So,
answer is ¢ = —2 for which the system of equations has no solution

10 (b)
Given, A = [316 (1)
=l olli o

x2+1 x]_lO
=z [x 1 _[01




x=0
11 (a)
Given that, A™1 = 1 (adj 4)
On comparing with A™1 =
_ 1
i m 0 3
Now, |A|1=|2 0| —0-6=—6

:>)L:—g

12 (d)
a11C11 + a12C2 + a13C13 + a14Cy = 4]
13 (d)
Given equationare x +y+z=6,x + 2y + 3z =10andx + 2y + 1z = 10
Since, it is consistent.

111
~[123]=0

1221
= 124-6)—-11-3)+1(2-2)=0
= A1-3=0 > A1=3
14 (b)

1

Alad] A we get

A

2 1131117 _ 1117 _

A ‘[1 1”1 1 _2[1 1 =4

. A*=24.2A =442 =4 x 24 =234
Similarly, A% =274

= A100=299A

15 (d)

cos206 —sin26
Let 4 = [sin 20 cos 206
. |A] = cos?20 +sin?20 =1
. cos26 sin26
and adj 4 = [— sin20 cos 26]
W ATl = 1[ cos26 sin26
1Ll—sin20 cos26
[ cos 20 sin26]
—sin20 cos26
18 (a)
Give equation can be written as,

2x=[75l-ls 4

- 2]

1 3]
2 -1
= x=[; 1

19 (c)




We have,

AB=0
=|AB|=0

= |A||B| =0

= |A|=0or|B|=0

LaA:B 8}3—0 0

= JTmmAB=aBmA¢aB¢0
20 (b)

Given, A=12 1 1
4 -1 =2

1
-5
3

0 11773 L 8
-3 31111 0

1 -1 —2]
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1

2 (@)
Given equationsare x —cy — bz =0
cx—y+az=0and bx +ay—z=0
For non-zero solution
1 —c —b
c —1 a|=0
b a -1
= 1(1—-a?®) +c(—c—ab) —b(ac+b) =0
= a’+ b®+c?>+2abc=1
3 (b)
We have,
Det (I,) =1(# 0) = rank (I,) =n
4 (@)
The given matrix 4 is singular, if
8 -6 2
Al =|-6 7 —4|=0
2 -4 2
8(71—16)+6(—6A1+8)+2(24—-14)=0
564 —128—-364+48+4+20=0
204 =60
A=3
()
LetB=1+A+ A%+ 43 ..
SAB=A+A*+ A3+
=>B—-—AB =1
=>B(I—-A)=1
>B=(1-A)"1
0 -2171 13 2 1/2 -1/3
:)B:[—3 -3 :_6[3 0 =[—1/2 0 ]
6 (@)
Since A is non-singular matrix
~|A| # 0 > rank(4) =n
7 (b)




S I | P e P
Now, f (A) = A2 —3A+7

2 171730 51+ 7l 1
iz ol

f@+ [P G5 ol 2 Sol =10 ol

8 (a)

The given system of equations will have a unique solution, if
1 1 1

2 1 —-1|#0=>k=+0

3 2 k
9 (a)

Given, 2x+y—z=7 (1)
x—3y+2z=1 (i)
and x+4y—-3z=5 ..(1ii)
From Egs.(i) and (ii), we get
5x —y =15 ..(iv)
From Egs. (i) and (iii)
5 —y =16 (V)
Egs. (iv) and (v) shows that they are parallel and solution does not exist.
10 (d)
We have,

3 —4 5 -8

x=[7 Tl=x=[3 5
5
2

Clearly for n = 2, the matrices in options (a), (b), (c) do not tally with [
12 (a)

We have,

A =a;] ~ |k Al = k™A

A2 =

1
0
a
1 0
[0 1
0 0
(d)
Given that, 4 = [(; (1)]
= =[{ 5 1]
=[a2+0 0+0]
a+1 041

&1 ]
a+1 1




Also, B = A% (given)
1 01_[ o> 0
=5 1l= [a +1 1
Clearly this is not satisfied by any real value of

15 (b)
We have,

A(adjAd) =0 4 0

0 0 4
=>|A|I1=41 [+ A(adj A) = |A]| 1]
= 4| =4
= ladj A| = [A]*  [ladjA| = |A|""]
16 (a)

Given, 4=[¢ (g]
el -l

:A3:[o a)] [0w30]

Similarly, A%° = [0 a)so]
_ [(w2)16w2 0]

- 0 (w3)16w2

400]

cos© sine]
—sinee cos_@ o
. cosB® —sin
' adJ(A)_[sinB cos©
19 (a)
“|Al=0-1(1-9)+2(1—-6)
=8-10=-2=+0
-1 1-1
adj(A)=]8-6 2
-5 3 -1




w Al=—[8-6 2 —4 3 -1

—2 5/2 —3/2 1/2

L [—1 1—1] [1/2 -1/2 1/2]
5 o3-1]

20 (a)

|f(8)] = 1(cos?8 + sin?0) = 1
cosB® sin® 0

Now, adj{f(0)} = [—sin® cosB 0]

0 0 1
[cose sin@ 0

~ {f(8)} 1=|—sin6 cosb 0]=f(—9)

0 0 1
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1 (a)
Given, x+4ay+az=0
x+3by+bz=0
And x4+ 2cy+cz=0
For non-trivial solution

1 4a a

13b b|=0

12c c
ApplyingR, - R, —R{,R; > R; — R;

1 4a a
=10 3b—4a b—a|=0
0 2c—4ac—a

=>1[Bb—4a)(c—a)—2(b—a)(c—2a)] =0

= 3bc — 3ab — 4ac + 4a? — 2(bc — 2ab — ac + 2a?) = 0

= bc+ab—2ac=0
= ab+ bc = 2ac

2 (d)
We know that

rank (4 B) < rank(4)

and, rank (4 B) < rank (B)

~ rank (4 B) < min(rank 4, rank B)

3 (c)

11
a

LetA = ?1 and B = [byq b13 b13 *** b1,,] be two non-zero column and row matrices respectively
Am1

a1 byy ayq b1z aqq byz -aq1 by p
a,1 b{1 a1 by, ay1 b a,. b
We have, A B = 21: 11 21: 12 21: 13 21: 1n

A1 b11 @ma D12 Ay b1z Ay bin
Since 4 and B are non-zero matrices. Therefore, the matrix AB will also be a non-zero matrix. The
matrix AB will have at least one non-zero element obtained by multiplying corresponding non-zero
elements of A and B. All the two-rowed minors of A obviously vanish. But, 4 is a non-zero matrix.
Hence, rank (A = 1)




)
i
5 —-317lo1

2177110
=[5l [o N3
2 -1 — —2
S | Iy
2—1
=25 2B 5=0 o
5 (a)
If A is any square matrix, then
AA™'=Tand A7 =471
Since, A*?—-A+4+I1=0
> AT1A2-A"MA+ 47U =0
> (A1AHA-AA)+A =0
> A-1+A41=0=241=1-4

6 (a)
Since, B is invertible, therefore B~! exists
Now, rank (A) = rank[(AB)B~!] < rank(4B)
But rank(4B) < rank(A4)

rank (AB) = rank(4)
7 (c)

Given, A = [;L i]of ordern = 2

: _ 4 2

« ladi(A)] = AP~ = [
8 (d)

cosf sin6 . sinf — cos 8
cos 6 [— sinf cos 9] i [cos 6 sinf
=[c0529+sin29 0]=[1 0]

0 cos?0 +sin? @ 01
9 (b)
Let A denote the matrix every element of which is unity. Then, all the 2-rowed minors of A
obviously vanish. But A is a non-null matrix. Hence, rank of A is 1
10 (d)
As det(4) = +1 A lexists

and A1 =4 t(A) (adj A) = t(adj 4)

All entries in adj (A) are integers.

~ A71 has integer entries.

11 (c)

Since, A is invertible
1 0 —k

~ Al #0 = [2 1 3|#0
k0 1

= 1(1-0)+k(0—-k)#0

> 1-k*#0 =2k=+#+1

| =10




12 (b)

We have,

[ 1 —tan 9] [ 1 tan 9]‘1 _ [a —b]

tan 6 1 —tan6 1 b a

1 —tanH] 1 [ 1 —tan@] _ [a —b]

tan 1 1+ tan26 ltan @ 1 b a

N 1 [1 —tan’0 —2tanf | _ [a —b]
1+tan26l 2tand 1-—tan?6 b a

[1—tan’8 —2tan6

1+tan28 1+ tan? 9] _ [a —b]

2tand 1 —tan?46 b a

1 +tan?6 1+ tan26

'cgsZ 6 —sin2 9] _ [a —b]

[sin26 cos26 b a

=>a=cos20,b=sin20

13 (c)

We have,

x2+y2+22#0

= At least one of x, y, z is non-zero

Now,

x=cy+bz,y=az+cx,z=>bx+ay

=>x—cy—bz=0

cx—y+az=0

=

bx+zy—z=0
As at least one of x, y, z is non-zero. Therefore, the above system of equations has non-trivial

solutions
1 —c -b
e =1 al|=0=2a?+b*+c?+2abc=1
b a -1
14 (c)
A2 —4A+10I1=A
1 -3111 -3 1 -3 10 1 -3
=>[2 k][z k]_4[2 k]+10[01=[2 k
-5 —-3-3k ]_[4 —12 +[10 0 :[1 —3]
2+2k —6+k? 8 4K 0 10 2 k
1 9 -3k 1 -3
:>[—6+2k 4+k2—41(]:[2 k]
=9 -3k =-3-6+2k=2 ()
and 4+k*—4k=k
>k?-5k+4=0=>k=4,1 But k = 1 is not satisfied the Eq (i).
15 ()
Given, A2 =24 —1
Now, A3 = A%2-A=24%=—]A
=242 —A=2024-1)—4A
=34-21=34-3-1I




A" =nA—-(n-1DI
16 (c)

We have,[(l) ﬂ A= [é _ ﬂ

137711 1
=a=[o1] o -4
1-3111 1
> A_[o 1”0 —1]
=y 1]
0 -1
17 (b)
Itis given that A4 is an orthogonal matrix =~ AAT =1 =ATA=>A"1=A4T
18 (a)
Let A=1A
1 2 3] 0
= (2 3 4 0
3 4 61 1 1
Applying R, - R, — 2Ry and R3 =» R3; — 3R,
1 2 37 [1 0 O
0 -1 -2(=|-2 1 0|4
0 -2 -3l
Applying R3
1 2 3]
0 -1 -2
0o 0 11 1
Applying R, - —R, and R, = R, — 2R3
1 2 31 1 0 0
~[0 3 =2|4A
1 -2 1
Applying Ry - Ry — 2R, — 3R;
[ 1 [-2 0 1
0 3 -2/4

Given that, 2X + [é i] = [

== 91 ;
-a=ly 52l 2

7 2

-2
1 3 ]
2 -1
20 (b)
Since the given matrix is symmetric
2 (A=) 2x+2=2x-3=>x=5

=>X=[

19
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1 (d)

1.94 = 7294

NOW, w w
)
=1(w3-1) — w?(w* — ) + w(w? — w?)
=11-1) — w?(w-w) +0
=0
Hence, matrix 4 is singular
3 (a)
Given system of equations are
xX+y+z=6x+2y+3z=10
and x+2y+Az=yu
The given system of equations has infinite number of solutions, if any tow equations will be same
ie, the last two equations will be same, if 4 = 3,p = 10.
4 (a)
Given, (A+ B)(A—B) = A> — B
= A?—-AB + BA—B? = A? - B?
= AB = BA
Now,(ABA™1)? = (BAA™1)? = B?
5 (o)

Since diagonal elements of a skew -symmetric matrix are all zeros i.e. a; = 0 for all i
n

st (4) =) a =0

i=1

6 (c)




v P63=P(I—P) ~P?*=]-P)
=PI—-P?=PI—(I-P)
Now, P*=p-p3
= P*=PQRP-1)
= P*=2P2-p
= P*=2]-2P-P
= P*=2]-3P
And P°> = P(2I —3P)
= P>=2P-3(I—-P)
= P>=5P-3I]
Also, P®=P(5P —3I)
= P®=5p%2—-3p
= P®=5(—-P)—3P
= P®=75]—8P
So,n=6
Alternate Solution
. P"=5]—8P
=5(—P)—3P
=P(5P—3I) (~ P2=1-P)
= P(2P —3P?)
= P?(2I - 3P)
= P?[2(I - P) — P]
= P2[2P% — P]
= P3[2P -]
= P*[I - P]
= p*.p%2 =pé
> n==6
7 (b)
A>=A.A=AB.A
=A.BA=AB=A
9 (d)
1 2 -3
Let A=]|0 1 2
00 1]
1 2 -3
[Al=10 1 2
0 0 1
1 -2
and adjA=1|0 1 —2]
0 0 1

!
14|

-1

=l;
7

hence, A™! adjiA=10 1 =2
0 0 1
so, required element = A73 = 7

10 (a)

1 -2 7]




|A|=1

and A° =|—sinx cosx O

cosx sinx 0]
0 0 1

cosx —sinx O
and adjA = (49" = [sinx cosx 0]
0 0 1
adj A cosx —sinx O
At = = sinx cosx 0] = f(—x)
4] 0 0 1

11 (b)
“Al=1(0-1) =—

- Cofactors of A are

€11 =0,C1,=0,C13=-1
C21 =0, =-1,(3=0
C31 = -1, C32=OC33=0

0 -1
= [0—10 =A

Wehave,
A2 -5, — [
~ k=5

14 (b)
1 1 1 ]

10 15_[5 0]_[5 15

15 251 lo sl 7 l1s zo]:5A

1 3
0
and B|3

_02 _%J [fJ

0+6+0 1
0+0+12 2
0- 6—12 -3

Thus, [y =12 ]
3 -3
15 (a)
The given system of equations can be rewritten as matrix from AX = B as
1-1 1 ]

~6

1 2 —1
2
Now, |A| —1(6+1)+1(3+2)+1(1—4)




=74+5-3=9+0
Since, |A # 0|. So, the given system of equations has only trivial solution. So, there is no non-trivial
solution.
16 (d)
If matrix has no inverse it means the value of determinant should be zero.
1-1x
1 x 1(=0
x —1 1
If we put x = 1, then column Ist and IlIrd are identical.
17 (b)
24+x 3 4
Since,| 1 -1 2 ] is a singular matrix
x 1 -5
24+x 3 4
1 -1 2|=0
x 1 -5
=2 24+x)(5-2)—-3(-5-2x)+4(1+x)=0
> 6+3x+15+6x+4+4x=0

25
= 13x+25=0 =2 x=——

13

18 (a)
We have,

2 3
A=10 1

0 -2 —4
3 1
0 0
-2 —4
3 -5
0 0
-2 0
3 -5
-2 0
0 O 0

= A~ Applying R, = 2R, + R;

Applying C; — C3 — 2C,

=> A~ Cy— Cht G,

ONOONO O N

= A~ Applying R, & R3

SoNooNNOS

Clearly, |(2) _32| # 0 and every minor of order 3 is zero

Hence, rank of 4 is 2
19 (b)
We have,
2_ a4_[a b][a b:[a2+b2 2 ab
AT =44 [b a] [b a] 2ab  a*+b?
ca2_[x B
efp !
S>a=a’+b%p%2=2ab
20 (d)
In a square matrix, the trace of A is defined as the sum of the diagonal elements




n
Hence, trace of A = Z ai;

=1
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1 ()
Given system of equationsisx +2y +3z =1, 2x+y+3z =2 and 5x+5y+9z =5
1 2 3
Now, A=12 1 3
559

=1(9-15)—-2(18—-15)+3(10-5)
=—6—-6+15
=3+0
Hence, it has unique solution
2 ()

4 2 (1-x)
LetA=1|5 k 1

6 3 (1+x)
Applying R; > R{ + R;3
10 5 2
= A=|5 k 1
6 3 1+«x
Applying C; — C; — 2C,
0 5 2
> A=|5-2k k 1
0 3 1+x
(5-2k)(5+5x—6)=0

1
5

5
k==, X =
4 (b

1 1 1 11
Since,| 1 w w? .3

1 w? w

It is a direct consequence of the definition of rank

6 (a)




a1 —x a1 -y
Now, 4@A) = (1 =071 F]a-»n7|, 7
1+xy —(x+y)
—(x+y) 1+xy
xX+y
x+y *[ 1 C1+4axy
_1+xy) x+y

= [(1+2) - e+ 1|

1+ Xy 1 J

= A(2)

7 (a)

A%(a) = | co.sa sina | [ co.soc sina ]
—sina  cosal l—sina cosa

_ [ cos?a—sin?a  2cosasina ]

" [-2sinacosa  cos?a — sin?a

_[ cosZ2a sin2a ] _
_[—sinZa cosZa]_A(za)

8 (@)
Since, A is symmetric matrix, therefore AT = A
Now, (A")T = (A7) = A"
Hence, A™ is a symmetric matrix.
9 (@)
0
LetA = |1

3
0

2 141=|1

2 33 ! 1 3 1 2
=0|1 1|_1|3 1|+2|3 1
= —(1-9)+2(1-6)=8—10 = 2

-1 8 51" 1-1 1
and AdjA=|1 -6 3| =18 -6 2

-1 2 -1
Hence, A1 = ﬁ (adj A)

1[—1 1 -1

-5 3

-8 -6 2
-5 3 -1
[1/2 ~1/2 1/2]

-4 3 -1
5/2 =3/2 1/2
10 (a)
We know that
1 1
A= E(A + A7) +E(A — A7)
Clearly, % (A + A7) is a symmetric matrix and % (A — AT) is a skew-symmetric matrix

Now,




1 1([2 0 -3 2 4 -5
E(A+AT)=6{[4 3 1(+(0 3 7”
-5 7 2 -3 1 2
1[4 4 -8 2 2 —4
=— (A+AT)—E[ 6 8 :[2 3 4]
8 8 4 -4 4 2
11 (c)
Since, the system of linear equations has a non-zero solution, then
1 2a a
1 3b b|=
1 4c ¢
Applying R, - R, —R{,R; = R; — R
1 2a a
=(0 3b—2a b—a|=0
0 4c—2a c—a
= @Bb—-2a)(c—a)—(4c—-2a)(b—a)=0
= 3bc — 3ba — 2ac + 2a?* = 4bc — 2ab — 4ac + 2a?
= 2ac=bc+ab
On dividing by abc both sides ,we get
2 1 1

b a c
= a,b,c arein HP.
12 (c)
Given system of equations is
x—y+z=3
2x+y—z=2
and —3x—2ky+6z=3
=~ The given system will have infinite solutions.
1 -1 1
2 1 —-1(=0
-3 -2k 6
= 6k—18=0=>k=3
13 (a)
The product of two orthogonal matrix is an orthogonal matrix
14 (b)
Given system of equations can be rewritten as AX = B

[1 -1 2 ]
3 5-7 14
|A] —1(7—10)—1( 7—6)+1(5+3)
=-3+13+8=18%0
~ Given system has unique solution.

15  (a)

Given, equations (x + ay = 0,az+ y = 0,ax + z = 0) has infinite soluations.
. Using Crames's rule, its determinant=0




1 a O
= |0 1 al0
a 0 1
= 1+a®=0 = a=-1
17 (a)
cosa —sina 0
Giventhat,F(O()z[sina cos« 0]

0 0 1
cosa sina O]

> F(-a)= [— sina cosa O
0 0 1
cosa —sina O][ cosa sina 0
& F(@)F(—a) = [sina cos o 0] [— sina cosa 0]
0 0 1 0 0 1
cos? a + sin® cosasina —sinacosa 0
= |sinacosa — sinacosa sin® a + cos? « 0‘
0 0 1
1 0 0
= [0 1 0] =]
0 0 1
= [F(@]™* =F(-a)

18 (b)

By using inverse of matrix, we know
|[M~1| = |M| 'holds true

(M"Yt = (M~1T holds true

and (M~1)~! = M holds true
but (M?)~! = (M~1)"? not true
19 (a)
Since, A> —B?> = (A—B)(A+ B)
=A* - B?>+ AB — BA
= AB =BA
20 (c)
Given, xq+ 2x, +3x3 =0 ..(1)
2x1+3x, +x3=0 (i)
3x1+x, +2x3=0 ..(iii)
123
= A=(231
312
1(6—-1)—2(4-3)+3(12-9)
=-18
Then, this is system has the unique solution.
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2 (d)

3 —4113 -4 5 -8
Xt=X-X= [1 —1”1 —1l = [2 -3
For n = 2, no option is satisfied
Hence, option (d) is correct
3 (a)
We have,

cosa —sina 1][ cosa sina
F(aQ)F(—a) = [sina cosa 0] [— sina cosa
0 0 1 0 0

1 0 0
= F(a)F(—a) = [0 1 0] =1
0 0 1
= F(-a) = [F(a)]™*
4 (b)
We have, (AAT)T = (AT)TAT = AAT
~ AAT is symmetric matrix
5 (9
For any square matrix X, we have
X(dj X) = [X]| I,
Taking X = adj A4, we have
(adj A)(adj (adj 4)) = |adj A| I,
= adj A(adj (adj A)) = A" "L, [ |adj A| = |A*™]
= (AadjA)(adj (adj4)) = |AI"*'A [~ AL, =A4]
= (141 I,)(adj (adj 4)) = |A|"~*4
= adj (adj 4) = |A|"2 A
6 (d)
Given equations are
(a+1D3x+(@+2)>3y—(@+3)32=0
(a+Dx+(a+2)y—(a+3)=0
and x+y—1=0
Since, this system of equations is consistent.




(a+1)2 (@+2)° —(a+3)3 _
(a+1) (@+2) —(@+3) |
plying C, - C, — Cyand C3 - C3+ C;
[(a+1)3 (@a+2)° —(a+1)3
(a+1)3% - (a+3)3
(a+1) (a+2) —(a+1)
—(a+3)+ (a+1)

0

[(a +1)2 3a?2+9a+7 —6a?—24a—26

= (¢+1) 1 -2 [=0
L1 0 0

= -2Ba’?+9%a+7)+6a’+24a+26=0
>6a+12=0 =>a=-2

7 (@)
We have,
An = cosnf sinnd

" l—sinn® cosn6
cosnf sinné

= — .
n —sinnf@ cosné

n n
[00

1
i — A" =
= lim —A4 0 0

n—con

8 (<)

We have,

AB =0

N [ cos’a  cosasin a] [ cos?f  cosp sin[)’] g
cosasina  sin?a llcosBsinp  sin?p

=0

cosacos B cos(a —B) cosasinp cos(a —B)
[cos B sinacos(e — ) sinasinpf cos(a — B)]

=>cos(a—pB)=0

= a — [ is an odd multiple of%

9 ()

|A||ladj A| = |A|™ for order n

= DD' = D"

10 (c)

. 1+w 2w a -w 0 w

Given [ 50 51+ 50 21 =1 4]
[ l+tw+a w ]=[0 a)]

W 2-bl lw 1
l1+w+a=02-b=1
a=-1—-wb=1
a’+b?=(-1-w)*>+1?
=1+ w?+2w+1?

=0+w+1 (+~ 1+w+w?=0)




=14+w

12 (a)
Given, 2kx — 2y +3z=0,x+ky+2z2=0,2x+kz=0
For non-trivial solution

2k —2 3

1 k 2(=0

2 0 k
=2k(k?-0)+2(k—4)+3(0—-2k)=0

> 2k3-4k-8=0

= (k—2)2k*+4k+4) =0

=3 k=2

13 (a)

AB:[213[1_1

0 2
41050

[2+0+15 —242+40
44040 —44+2+4+0
:[17 0

4-2
14 (d)

a 0][a O a? 0
A2:[1 1 [1 1]:[a+1 1]

2 _ a’> 0]_110

4 _Bﬁ[a“ 1]_[5 ]
= a’=land a+1=5
Which is not possible at the same time.
~ No real values of a exists.
15 (o)
We have,
E (a) E(B)
=[cosa sina”cosﬁ sinﬁ]

—sina cosal|l—sinf cosf

_ [ cos(a +B) sin(a+pB)

—sin(a + B) cos(a + B)
Hence, option (¢) is correct.
17 (c)

]=E(a+ﬁ)

1 1
We have, 4 = ‘/El ‘/El




-3 -0

-~ Matrix A4 is nilpotent

18 (d)

1 -1 2

Since, A=(2 0 1

13 2 1

Now, |[A|=1(0-2)+1(2-3)+2(4—-0)=5
1[/2 5 -1

ATl = g 1 -5 3 ]

4 -5 2

. 1—2 5 -1717I3
Now, A B=§ 1 -5 3|1

4 -5 2114
X1 -1
= x2 = 2

X3 3

19 (a)

Since, A is a skew-symmetric matrix. Therefore,
AT =—-A = |AT| = |-4]|

> 14l = (=D"|4]

Also, n is odd
~ 2|14l =0 = |A]=0
Thus, |adj 4| = |A]> =0
20 (d)
Given System of equations are
x+3y+2z=0
3x+y+z=0
and 2x—2y—z=0
1 3 2
Now, A= (3 1 1
2 -2 -1
=1(-14+2)-3(-3-2)+2(-6-2)
=1+15-16
=0
Since, determinant is zero, then it has infinitely many solutions.
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2 (b)

LetA= [ al Z";]

=105 — AxAy
=a.(a; +4d) — (a; + d)(a; + 3d)
=a? +4a,d — a? — 4a;d —3d? = —3d?> # 0
Hence, given system of equations has unique solution.

We know that
(adj A)T = adj AT
= adj AT — (adj A)T = 0 (Null matrix)
5 (0
2 -1 3
Given, 3 - 1
10
Itis of the form AX B ..(1)
Al =2(3+2)+1(1+3)+3(2-9) =-
5 7-8
adj(A)=|-4-7 5
-7 =7 7
5 7 -8
>At=—|-4 -7 5]
7 —77

L 5 7 —-81[9
FromEq.(i),X=—; -4 —7 5|4

-7 =7 71110




-5

> x=1y=2,z=3
7 (b)

1-1 1
A=12 1-1

4 1 1
=11+1)+12+4)+12—-4)=6+0
Hence, it has unique solution.
8 (d)

. cos 8 -sin 6

Given, A= [sin 6 cos6
Now, |A|=cos? §+sin? § =1 0.
~ Ais invertible.

9 (b)

|Al]=—1and adjA=|-1 0 0
0 0-1
0 -1 0
Now, A-1=_il[—1 0 0|=4
0 0 -1

0 -1 0]

10 (b)
-1 2 5 0 0 a+6
A=1|2 —4 a—4(=[(0 0 —a-—6
1 -2 a+1 1 -2 a+1
[using R; = Ry + Rzand R, —» R, — 2R;]
0 0 0
=0 0 —a-—6 [usingR; = R; + R,]
1 -2 a+1
0 0 O
Whena=-6, A=1|0 0 o] ~pA)=1
1 -2 -5
0 O 0
Whena=6, A=[0 0 -—-12, ~p(4)=2

When a=1, A= ~p(A) =2

When a =2, A= ~p(A) =2

11 (b)
dl 0 0...

Letp = |0 420

Then, |D| = dl d2 “'dn
Now, Cofactor of D;; = d, d; - d,




Cofactor of D,, = d; d5 -+ d,, etc
And, Cofactor of D;j = 0 when i # j
~ D1 ! dj D
= — adj
D]
d,ds -d,
1 0
N dl dz "'dn : E
0 - dl dz

1
—00 -

d
2p1=]0 Y0 | = diag (s7t dzt - dih)

1
lo ZJ
12 (d)
=l Al 3=
~ f(A)=A*4+4A-5
- [—98_1L7] + [f6 - 1%] B [(5) (5)
8 4
= [8 0]

13 (a)

4% = 21_12 [21_ 12] = [54_45]

Again now, 44 — 3[—4[21 2] [
A% =4A-3I

3 01_[5—4
0 31 l-4 5

14 (d)
v (AB)~! = B~1471
15 (d)
|A] = —

O 0 -4
adj(4) = —4 0]

0
L1
-8
0
1/

0

0—4

4 o]

0 0
0 /2

=[o 2 o]
1/2 0 0

16  (b)

Since given system of equations possesses a non-zero solution.

a 1 1

A=11 —a 1]=0
1 1 1

= a(-a-1)-11-D+11+a) =0

2a°=1 = a=+1

17 (a)

4
0
0 -
—4
1




Now,(A+ AT)T = AT + (AT)T = AT + A
~ A+ AT is symmetric matrix.
18 (c)
1 2 -1
A=|-1 1 2 |=14
2 -1 1
v (adj(adj 4)) = |A|" A =143"24A =14 A
=~ |adj (adj A)| = |144| = 143|A| = 14*
19 (b)
1 1 17> 0 xty+tz
Given,|1 -2 -2 [y] = [3 > [x—2y—2z
1 3 11tz 4 x+3y+z
On Comparing both sides, we get
x+y+z=0 (D)
x—2y—2z=3 ..(ii)
and x+3y+z=4 ..(ii)
On solving Egs. (i), (ii) and (iii) , we get
x=1,y=2 and z= -3

(@)
1 2
i

ar=|2, _
=-1+8=7
=[]
11 —
A_1:7[41 /]

:

0
3
4

|
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1 (0

It is given that

¢ dll; §]=é I g
b+d

=l al=le 7

>a+c=aa+b=b+dc+d=d
=>c=0anda=d

2 (a)

1 2-1Jf1 00 51—3
AB=|[3 0 2[|210

4 50
3 (a)
Let A be a skew-symmetric matrix of odd order (2 n + 1) say. Since A is skew-symmetric
2 AT = —A
= AT = | - A
= |AT] = (-1)*™ 1A
= |AT| = —|A|
> |Al=—|A| =2 2|4l =0=|4]| =0
4 (a)
As, PPT — [\/7 1/2] V3/2 —1/2] _ [1 0]

1/2 37211172 +3/2] 101

=>PPT =JorPT =P71 ..
As, Q= PAPT

013 1450

= PTQ?%95p = PT[PAPT)(PAP)T) ...2005 times]P
__(PTP)A(PTP)A(PTP)..(PTP)A(PT P)
- 2005 times

—]A2005 — 42005
=lo 1l l=1lo 1]

ca=f i
Pl -0

42005 _ [(1) 2005]

...and so on




= pTQ2005p — [

5 (c)
Given, 2X +3Y = 0 . ()
and X +2Y =1 ..(ii)

where 0:[3 8and1 = (1) 2]

On solving Egs. (i) and (ii), we get

==

6 (d)

Subtracting the addition of first two equations from third equation, we get
0 = —5 which is an absurd result.

7 (d)

Given A = [

1 2005]
0 1

5 7l

4l =3 _§|=7x+6

1 7 2
At=
7x+6[—3 X
7 1
34 17
3 2
34 17
7 _7
7x +6 34
=2 7x+6=34=>7x=28=>x=4

8 (d)
(a) Itis clear that A is not a zero matrix.
10 0] [—1 00

Butgiven A™1 =

b (DI=-1{010{=|0—-1 0|4
o001l lo o-1
ie, (-DI# A

-1 0 0 0 0 -1
(C)|A|=O|O 0|_0|—10|_1|—1 0|
=0-0-1(-1) =1
Since,|A| # 0 so A~! exists.

0 0-17710 0 -1
(d A2=|0 -1 0”0—1 0]

-1 0 O0il—=1 0 O

100
>A%2=(010[>4%2=1
001




~AB=13 0 2(|2 1 O
4 5 0110 1 3

1+44+0 0+2—-1 0+0-3
=|34+04+0 0+0+2 04+0+6
441040 04+45+40 0+0+0
5 1 -3
=[3 2 6]
14 5 0
11 (c)
We have,
[FO)GOI =6 WM If 0]
S[F@ GO =6 (=) F(—x)
(a)
1 11-2 11 -2
_1_ —
A _1+10[5 1]_11[5 1
Also, A7l =xA + vyl
1[1—2]_ x Zx] [yO
5 1 X 0y

1 2 —1][1 0 0

11 ~ l-5x

-2
> x+y= 11’ 2x = 11
-1 2
117 1
13 (d)
Now, (AB)T = BT AT
14 (c)
On comparing corresponding elements, we get
x+y+z=9
x+y=5
and y+z=7
On solving these, we getx =2,y =3,z =4
= (x,y,z)=(234)
15 (o)
ab b? ab  b?
A4= [—az —ab [—az —ab

X =

_ [= a’b? - a?b? ab® — ab?

—a®h+a3b —a’b? + a’b?
= A2 =0
=~ A is nilpotent matrix of order 2.
16 (d)
Since A,B and C are non-singular matrices, then
(AB7O)yt=ct(AaB 1) !
= C1((B"D)"14™ 1) = C1BA™!
17 (a)
Given matrix is invertible




A—=1 4
=>|-30 1|{#0
-1 1 2
>10-1)+1(-6+1)+4(-3-0)+#0
> —-A-5-12+0
> 1+ -17
18 (d)
From Egs. (ii) and (iii), we get
3y?
2 o2
22 ~ y?
MY
On putting this value in Eq. (i), we get
2x%  2y*
ot
a b?
X2 y?
> — ==
a62  b?

2

x z

=L =2 =k (say)

" a2 p2 c?
= x = tka,y = +kb,z5 = tkc,Vk €ER
19 (b)

We have, A = [

1 logy, a
log, b 1
~ |Al =1—log,blog,a=1-1=0
20 (a)
|Al=4—-6=-2

adj (4) = [fs_ 21]

LA = _% i3_ 21]
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1 (b)
i
Since, P=[0 —i
—i i
i 0 —i
~PQ=(0 —i i
- i 0
—i2—i? {2+
$2 _l'2
i2 _l'2
141 —-1-1
-1 1 ]
-1 1
2 (d)

3 1 1
B =adj(d) = [-6 —2 3}
—4 -3 2
5-5 5
Therefore, adj(B)=|0 10 —15]
10 5 0
5 -5 5
Now, |adjB| =|0 10 — 15| = 625
10 5 0
1-1 1
and |C|=125|A|=125|0 2 —3 =625
2 5 0
_ladj(B)|_625 _
"l 625
Alternate
|[Al]=1(0+3)+1(0+6)+(0—4)
Now, adj B = adj(adj A)
= |A]A =54
ladj B| |5A]|
IC| |5A|
3 (d)
. cos® —sinb
Given, 4 = [sine cose]




-1 _ [ cosB sin® 1 _ ,r
A _[—sine cos O =4
4 (b)
The given system of equations posses non-zero solutions,
11 1
[1 a a] =0
1-a 1
ApplyingR, > R, —R;andR; - R; — Ry
1 1 1
>0 a—-1 a-1(=0
0 —a—-1 0
> 1(0-(a*-1))=0
sa’=1> a=1%+1
5 ()

: -3 4 10
Given, x[ 4 ] +y [3] = [_5]
~=3x+4y =10 (1)
and 4x + 3y =-5 ..(ii)
On solving Egs. (i) and (ii), we get
x==-2,y=1
7 ()

Al =5+6=11

and adjA = [_13 25

1[12

At =—
11

8 ()

We know that, if

d, 0 O

At=10 d, 0] = diag [d; d; d5]
[0 0 dj

-3 5

d» 0 0
0 di 0 |=diag[d} d} d}]
0 0 4o
25 0 0
~A>=|0 25 0]=16A
0 0 25
9 (o)
AB=1= B=A"1
_ 1 [1 —tan®
1+ tan20 ltan® 1
_ 1 1 — tan 6]
sec20 ltan® 1

2 _[1 —tan®O] _ ,,
> (sec?®)B=|[ 1]_A( 0)




10 (b)
Itis given that A = [a;;] is a skew-symmetric matrix

a;j = —aj; forall i, j

= a; = —ay foralli
= 2a; =0foralli = a;; =0foralli

11 (c)
We know that, if A = diag. (d, d,, ... ....., d,) is a diagonal matrix, then for any k € N
A* = diag (d¥,dk, ..., d%)
Here, A = diag. (a,a, a)

[a" 0 O ]
s~ A" = diag (@™, a™a™) =0 a 0
0 0 a"

12 (b)
We have,

(AB—BA)T=AB)T - (BAT =BT AT — AT BT
=>(AB—-BAT=BA—-AB [+ AT = A,BT = B]
= (AB—-BAT"=—-(AB—-BA)
So, A B — B A is skew-symmetric matrix

13 (b)
Since A B exists

~ No. of rows in B = No. of columns in 4
= No.ofrowsinB =n
Also, B A exists

= No. of columns in B = No. of rows in A

= No. of columns in =m

Hence, B is of ordern X m

14 (c)
We have,

(kA)(adjk A) = |k A| I,

= k(Aadjk A) = k"|A| I, [+ |k Al = k™|A]]
= A(adj k A) = k™ YA| I,

= Aadj(kA) = k™ tA(adj A) [~ AadjA = |A| I,,]
= Aadj (k A) = A(k™ 1adj A)

= A" (Aadj (k A)) = A1(A (k™ tadj A))

= (A7 '4)(adj k A) = (A7 A) (k™1 adj A)

= I(adj k A) = I(k™ 1 adj A)

= adjk A = k™ (adj 4)

15 (c)

It has a non- zero solution if

1 k-1

3-k —-1|=0

1 -3 1

= —6k+6=0




= k=1
16 (b)
(al + bA)? = (al + bA)(al + bA)
= a?I? + al(bA) + bA(al) + (bA)?
Now,/? =TlandIA=A
~ (al + bA)? = a%I + 2abA + b?(4?)

Now, 4° = [g ][ ol = [o o] =

~ (al + bA)? = a%l + 2abA
17 (b)
Since A is orthogonal matrix
~AAT=1=ATA
= |AAT| = |I] = |AT A
= |A]|AT| =1 = |4T]|A]|
> |Al2=1> |A] = +1
18 (b)
Since, given system of equations has no solution, A= 0 and any one amongstAx, Ay, Az is non-zero.
2 -1 2
Where A=(1 —2 1|=0
1 1 2

2 -1 2
AndAz=1|1 -2 —4[=6+#0

1 1 2
= 1=1
19 (c)
Since, A is an idempotent matrix, therefore A=A

2 -2 —16 — 4x N ==
= | -1 3 16 + 4x =[—1 3 4]
4+x —-8-2x —12+x? 1 — 2%
On comparing, 16 + 4x = 4
= x=-3
20 (a)
We have,
1 2 2

6 -2 -6
A=12 3 0]andade= -4 2 x]

0 1 2 y -1 1
Clearly, |A| =6—-8+4 =2
~A(adjA) = |A|1

1 2 2]1[6 —2 —6]
=2 3 0||-4 2 «x
0 1 2ily -1 -1]
2y —2 0 2x—18 2 0 0
= 0 2 3x—12]= 0 2 0

2y—4 0 x-—2 0 0 2
=>2y—2=2,2y—4=0,2x—-8=0,3x—-12=0,x—2=2
>x=4,y=2=>x4+y=6
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