Matrices and Determinants

Questionl

If A is a square matrix such that A = A, then (I — A)’ is

KCET 2025
Options:
ATI—A
B.A-1T
C.I+A
D.-I-A
Answer: A

Solution:

A=A (I-AP=(I-A)(I-2A+A4A?
=I-A)(I-2A+A)
=I-A)(I+A)
=I-A2=1-A

Question2

If A and B are two matrices such that AB is an identity matrix and the
order of matrix B is 3 x 4, then the order of matrix A is

KCET 2025
Options:

A.3 x4
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B.3x3
C.4x3
D.4x4

Answer: C

Solution:

Let’s find the size of A step by step:

B has size 3 x 4.

For A B to be defined, if A is m X n, then n must equal 3.

So Aism x 3, and

AB hassize (mx3)(3x4)=(mx4).

Since A B is an identity matrix, it must be square. Hence m = 4.
Therefore

Ais4 x 3.

Answer: Option C, 4 x 3.

Question3

Which of the following statements is not correct?

KCET 2025

Options:

A. A row matrix has only one row

B. A diagonal matrix has all diagonal elements equal to zero

C. A symmetric matrix A is a square matrix satisfying A’ = A.

D. A skew symmetric matrix has all diagonal elements equal to zero

Answer: B

Solution:

A diagonal matrix need not be contains only zero as it diagonal element.

Question4

Get More Learning Materials Here : & m @&\ www.studentbro.in



1 1
If a matrix A = L 1] satisfies A% = kA’, then the value of & is

KCET 2025
Options:
A. 32

B. 1

" 32
D.6

Answer: A

Solution:

:
b=l

Question5

k 2
If A= [2 k:] and | A°| = 125, then the value of k is

KCET 2025
Options:

A. £2

B. +3

C.-5
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D. -4
Answer: B

Solution:

ol

|A| = k* — 4

|A]> = |A| - |A| - |A|] = 125, given
= (K —4)’ =125

=K -4=5=k=9

= k=23

Question6

If A is a square matrix satisfying the equation A> — 54 + 71 = 0, where I is
the I dentity matrix and 0 is null matrix of same order, then A™! =

KCET 2025
Options:

A. (51— A)

=~

B. +( A —5I)
C.7(5I — A)
D. +(71— A)
Answer: A
Solution:

Given

A?—5A+7I=0 /(. Multiply by A~! both sides |A| # 0)
A-5I+7A7'=0

(51 — A)

Al =
7

Question7
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If A is a square matrix of order 3 x 3,det A = 3, then the value of
det (3A‘1) is

KCET 2025
Options:

A %

B.3

C.27

D.9
Answer: D

Solution:

First note for a 3%3 matrix A with det A = 3:

det(A™) = 77 = 3-
When you multiply a 3x3 matrix by a scalar 3, its determinant is multiplied by 33. So

det(3471) = 3% det(A™!) =27 x + =0.

o~

Hence the correct choice is Option D: 9.

Question8

13 . .
If B = ] be the adjoint of a matrix A and |A| = 2, then the value of o

87
is

KCET 2025
Options:

A4

B.5

C.2

D.3

Answer: B
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Solution:

Let B = adj(A) fora 2 x 2 matrix A = (a

adj(A) = <d _b).

—C a

Z) . Recall that for 2 x 2,

Here we’re given
5-(; )

By matching entries:
ed=1

c—b=3 —= b=-3
o—¢c=1 = c=-1

ca=uo

So

-3
A:(_O‘l 1), Al =a-1-(=3)(-1) =a - 3.
Since |A| = 2, we get

a—3=2 = a=5.

Answer: 5.

Question9

If A is a square matrix, such that A2 = A, then (I + A)3 is equal to

KCET 2024
Options:
AA-T
B.7A
C.TA+1
D.I—-7A

Answer: C

Solution:
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(I+AP =13+ A%+3I°A+ 34’1
=TI+ A%+ 34+ 3A%
=TI+ A" A+3A+3A [-A*=A]
=I+A-A+64
=I+A%+6A
=I+A+6A [ A*=A]
=T+74

Question10

1 1
If A = (1 1) , then A is equal to

KCET 2024
Options:

A. 284

B.2° A
C.21%4

D. 214
Answer: B

Solution:

11
11

—
—

1 1\ (1+1 1+1
1 1) \1+1 1+1

<
|

<
(:
(222 212) (s o)
()

Hence, A0 =294
[ A" = 2n_1A]
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Questionll

r—3 2z2-18 2z3—81
If f(z)=|z—5 222—50 4z3—500[, then
1 2 3
fQ) - f3)+ f(3)- £(5) + f(5) - fF() is

KCET 2024
Options:

A —1

B.0

C.1

D.2

Answer: A

Solution:

z—3 x2-9 2z° — 81
2(z — 5) a:+5 4 (z* + 5z + 25)

2 -8 —79
and f(1)=2(-4) | 1 6 124}
1 1 3
— —8[212 — 968 + 395] = 2888

0 0 -—27
f3)=2(-2) |1 8 196:|
1 1 3
=—4[0+0—27(1 — 8)] = —756
So, f(1) - f(3) + f(3) - F(5) + £(5) - F(1)
= 2888 x (—756) + 0+ 0 = —2183328
No option matched.

Question12
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1 o 3
IfP= |1 3 3] isthe adjoint of a 3 x 3 matrix A and |A| = 4, then a is
2 4 4

equal to

KCET 2024
Options:

A. 4

B.5

C. 11

D.0

Answer: C

Solution:

1
P=|1
2

=W W

B~ W Q

|

For 3 x 3, matrix,

|adj A| = |A]”
|adj A = (4)* =16
1 o 3
Now,P=1[1 3 3| =16
2 4 4

= 1(12-12) — a(4 —6) + 3(4 — 6) = 16
= 0+2a—6=16
= 20 =22

Hence, a = 11

Question13
x 1 1
x 1 dB
If A= and B=|1 x 1|,then is
v 1 1 =z
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KCET 2024
Options:
A.3A

B. —3B
C.3B+1
D.1-34

Answer: A

Solution:

34 |oa=|" ! =221
A=l o=
Question14

sin14°  sin?66° tan135°
The value of | sin?66° tan135° sin214° |is

tan135° sin®14°  sin?66°

KCET 2023
Options:

A0

B. 1

C.2
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D. -1
Answer: A

Solution:

sin?14°  sin?66° tan135°
Here, |sin?66° tan135° sin?14°

tan135° sin?14°  sin®66°
Applying C; — C1 4+ Cs + Cs

sin®14° 4 sin? 66° + tan 135° sin® 66° tan 135°
= |= sin®14° + sin?66° + tan 135° tan 135°sin?14°
sin?14° + sin?66° + tan 135° sin® 14° sin® 66°

= sin? 14° + sin® 66° + tan 135°
1 sin?66° tan135°

1 tan135° sin?14°

1 sin?14° sin%66°

1 sin?66 -1
— sin?14° + sin?66° — 1 |1 -1 sin?14° |.
1 sin?14° sin?66°
Applying Ry -+ Ry — Ry, Ry — Ry — R3
— cos?66° + sin?66° — 1

0 1+sin%66° —1—sin®14°
0 —1-—sin?14° sin?14° — sin®66°
1 sin®14° sin® 66°

(cos®66° + sin®66° — 1) = 0

Questionl5
3 1 15
If x 5 + vy | = . , then the value of z and y are
KCET 2023
Options:

A x=4,y=-3
B.z=—-4y=-3
Ce=—-4y=3

D.z=4y=3
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Answer: D
Solution:

We have,

Adding Egs. (i) and (ii), we get
Sr=20=>x=4

So, y=15—3x [From Eq. (1)]
y=15-3x4=3

Question16

If A and B are two matrices, such that AB = B and BA = A, then A% + B?
equals to

KCET 2023
Options:
A.2AB

B. AB
C.2BA
D.A+ B
Answer: D

Solution:

Given, AB=Band BA=A

A2+ B2 = AA+ BB = A(BA) + B(AB)
— (AB)(A) + (BA)B=BA+ AB=A+ B
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Questionl7

2

2~k
If A=
[ 1 3—k

to

KCET 2023
Options:

A. —6

B. —4

C.6

D. 4

Answer: D

Solution:

2—k 2
A= [ 5 k] is singular matrix we know that A is singular matrix, then |A| = 0

1

Al=(2-k)(3—-k) -2

= 0=6-2k—3k+Kk—2

= kK —-5k+4=0=k —5k=—-4
= bk—k’=4

Question18

1 a a? 1

1 1

IfA=|1 b b*|land A;= |bc ca ab|,then

1 ¢ ¢2 a

KCET 2023
Options:

A A =3A
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B.A; £ A

C.A=-A
D.A;=A
Answer: C
Solution:
Given,
1 a?
A=11 b ¥
1 ¢ ¢
1 1 1
and Ay = |bc ca ab
a b ¢
1 a a?
A=|1 b b
1 ¢ ¢

R1—>R1—R2andR2—>R2—R3
0 a—b a®>—0
A=0 b—c b —-¢

1 c c?
0 1 a+bd
A=(a—bb—c)|0 1 b+c
1 ¢ c?

A=(a—b)b—-c)(c—a) ..(»)

1 1 1
Now, A; = |bc ca ab
a b ¢
C,— C;—CyCy— Cy— Cs
0 0 1
Ai=|c(b—a) a(c—b) ab
a—b b—c c
0 0 1
Ai=(a—-b)b—c)|-¢c —a ab
1 1 c

A= (a—b)(b—c)(a—rc)
Ai=—(a—b)(b—c)(c—a) ... (i)

From Egs. (i) and (ii), we get
A - —A]_

Question19
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1 tan a/2

If A=
—tan /2

KCET 2023
Options:

A.cos’a/2- A
B.cos?a/2 -1
C.sin’a/2- A

D. cos?a/2 - AT

Answer: D
Solution:
) 1 tan 5
Given, A = o and AB=1
—tan 5
= B=A"
1 tan %
Now 4 =
— tan % 1
1 tan < a a
| Al [_ fan & 1] +an’ — = sec”
GiA 1 —tan 5
aga= tan % 1
PR 1 —tan 5
sec3 | tan 5 1
1 —tan <
= cos2% [ o 2 ] = cos2%AT
tan 5 1

Question20

If A is a matrix of order 3 x 3, then (A?) ! is equal to

KCET 2022
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Options:
A. (—A%)?

B. (A1)°

D.(—A)™?
Answer: B

Solution:

() =@ = () = (-4
(4) " 2 42, (-2

I
—

|
i
N—
&

Question21
2 — ) . 43
If A= 5 5" then the inverse of the matrix A° is

KCET 2022
Options:

A A

B. -1

C.1

D.—A
Answer: A

Solution:
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Al =—-4+3=-1

adj(A)=[_(_21) 23]T2{12 ﬂT:[_? ;]

!

L adj(4)  [-3 2] 2 -1
e R
= Al'=A=A-A'=4-4

= IT=A’= A-T=A- A

= A=A = (A) 1= (43"

= A= (L)'= (4 =4
Question22

If A is a skew symmetric matrix, then A20?! js

KCET 2022

Options:

A. Row matrix

B. Column matrix

C. Symmetric matrix

D. Skew symmetric matrix

Answer: D
Solution:

Given, AT = —A
Let P = A%

pT — [A2021}T _ [AT] 2021
— [—A]2021 — _[ ]2021 —_p

N

Hence, A2°%! is also a skew symmetric matrix.

Question23
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0 1 : : Cl :
If A= o ol then (al + bA)" is (where [ is the identify matrix of order 2)

KCET 2022
Options:
A.a’l+av b A
B.a"I+n-a"'-A
C.a"I + na"bA
D.a"I +b"A
Answer: B

Solution:
01
Given, A = [O O]
Let P(n) : (al +bA)" = a™I + na™ 'bA
Forn =1,p(1): (al +bA)' =a'I+1-a' 1bA
al +bA =al +bA
It is true for n = 1.
Let P(n) is true forn = K.
So, P(K) : (AI +bA)K = a®T + KaX-1bA .... (i)
Now, forn = K +1
P(K +1): (aI +bA)X = o511 4 (K +1)a® 1A ... (ii)

LHS = (al +bA)X™ = (aI + bA)"(al + bA)

= (aKI + KaK_le) (aI +bA) [ from Eq. (i)]

= a1 + Ka®IbA + ofIbA + Ko 112 A2
oI + Ka®b(IA) + a®b(1A) + Ka® 16* (A?)
= af T + Ka®bA + a%bA + KaX1% x 0

[ TA= Aand

0 1710 1 0 0
A=A A= — —
= a1 + (K + 1)a®bA = RHS

Hence, P(n) is true foralln € N.
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Question24

If Ais a 3 x 3 matrix such that |5 - adj A| = 5, then |A| is equal to

KCET 2022
Options:

A. +1

B. +1/25
C.+1/5

D. +5
Answer: C

Solution:

Given, A is a 3 x 3 matrix and |5 - Adj(A4)| =5

5-adj(A)| = 5 = 5% adj(4)| =5

. 1 _ 1

= |adJ(A)|=§=>|A|31=§
1\?2 1

A= (= Al=+Z

= |A] (5) = |A| z

Question25

If there are two values of 'a' which makes determinant
1 -2 5

A = a —1| =286
0 4 2a

Then, the sum of these number is

KCET 2022

Options:
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A.—4

B.9
C.4
D.5
Answer: A
Solution:
1 -2 5
Given,A=|12 a -1/=86=
0 4 2a
1 -2 5
2 a -1/ =286
0 4 2a

1 [2a® + 4] + 2[4a + 0] + 5[8 — 0] = 86
= 2a’+4+8a+40 =86

= 2a*+8a-42=0=a’4+4a—-21=0
= d’+70a-3a—-21=0=(a+T7)(a—3)=0

a=-7,3

.. Required sum = -7+ 3 = —4

Question26

1_
IfAn:[ noon

n 1—n

KCET 2022

Options:

A. —2021
—(2021)?

C. (2021)?

D. 4042

Answer: B

Solution:

Get More Learning Materials Here :
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1—
An:[ " ]and
n 1—-n
1—n n
Al =
N
=(1-n)-n’ =1+n*—2n—n?
|An| =1—2n

Now, |A1| + |Az| + |A3] + . ...+ | A2021]

—(1-2)+(1—4)+(1—6)+...+ (1 —4042)

= (1+14....41) = (2+4+6+....4+4042)

2021
= 2021 — [T(z + 4042)]
— 2021 — 2921 4044 — 2021 — 2021 x 2022

= 2021(1 — 2022) = —(2021)?

Question27

1 -2 1
4| }

2 1 3

2 1

B =13 2|,then (AB)"is equal to

1 1

KCET 2021

Options:

—3 -2
A.
10 7 ]

D.

Answer: B
Solution:
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2 1
Gi A—1_21B—32
1ven,—213—11

_12121
AB = _]32
2 1 3
- 11

2-6+1 1—4+1
4+3+3 24243

10 7
A |3 10]
—2 7
Question28

Let M be 2 x 2 symmetric matrix with integer entries, then ) is invertible
if

KCET 2021

Options:

A. the first column of M is the transpose of second row of M.

B. the second row of M is the transpose of first column of M.

C. M is diagonal matrix with non-zero entries in the principal diagonal.

D. The product of entries in the principal diagonal of M is the product of entries in the other
diagonal.

Answer: C
Solution:
Let a symmetric matrix
M a ¢
e b
For matrix to be invertible, determinant must not be equal to zero.

M| =ab—c*#0
= ab#c?
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Therefore, M is a diagonal matrix with non-zero entries in the main diagonal and the product of entries in the main
diagonal of M is not the square of an integer.

Question29

If A and B are matrices of order 3 and |A| = 5, |B| = 3, then |[3AB] is

KCET 2021
Options:

A. 425

B. 405

C. 565

D. 585

Answer: B
Solution:

Given order of matrix A and B are 3,

|Al =5,|B] =3

= The order of AB matrix is also 3.

|AB| = |A|-|B| =15

Using the property | K A| = K"|A|, where n is the order of square matrix

= |34B| = 3% AB|

— 27 x 15 = 405
Question30

If A and B are invertible matrices then which of the following is not
correct?

KCET 2021

Options:
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A.adjA = |A|A!

B. det (A7!) = [det(4)] !
C.(AB)"'=B1A!
D.(A+B) '=B1+4"1
Answer: D

Solution:

If A and B are invertible matrices, then
(a) (AB)"'=B1'47!

(byadjA = |A|- A7!

© 4 =|4

Hence, (A+B) '# B 14+ A!

Question31

1 2 3
Ifx?—222—9x+18=0and A= |4 x 6| then the maximum value of A

7 8 9
is

KCET 2021
Options:

A. 96

B. 36

C. 24

D. 120

Answer: A

Solution:
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Given, 2°® — 222 — 9z + 18 =0and A =

O O W

o 8 N

1
4
7

x® —22° — 9z 4 18
23z —2) - 9(z — 2)
(2 —9)(z — 2)
(x—3)(z+3)(xz—2)
. 1=23-3

¢4l

1 3
A= |4 6
7 9

o 8 N

=1(9z — 48) — 2(36 — 42 + 3(32 — Tx)
=90z —48 +12 + 96 — 21z
= —12z + 60

A(when z = 2)= —12 x 2 + 60 = 36
A(whenz =3) = —12 x 3+ 60 = 24
A(whenz = —3) = —12 x (—3) + 60 = 96

More value of 4 at z = —3 is 96.

Question32
0 0 1

IfA=]0 1 0] then Ais equal to
1 0 0

KCET 2020
Options:

A A

B.2A

C.1

D. 4A
Answer: C

Solution:

We have,
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o = O

0 0 1770 0 1 1 0 0
A2[010][010][010]
1 0 0/ 1 0 0 0 0 1
1 0 0L 0 O 1 0 0
A4A2-A2[O 1 0] [0 1 0][0 1 0]1
0 0 1[0 0 1 0 0 1
Question33

3 2 0

2 1 1 0
If A= 1 then the matrix a is

KCET 2020

Options:
2 1
\3 2
2 -1
\-3 2
< 1

A

o9)

C—2
3 -2

2 -1
D.

G 2)
Answer: B

Solution:

We have,

s ol

Let

o[} )

Get More Learning Materials Here: &

@E www.studentbro.in



Question34
-z a+tzx
ffz)=|z—a 2*—=
r—b x-—c

KCET 2020
Options
A. f(1) =0
B. (2) = 0
C.f(0)=0
D. f(—1) =0
Answer: C
Solution:
We have,

-z at+zx btz
fe)=|z—a 2*’—z c+=z

r—b xT-—c 0

0 a b
f0)=|-a 0 ¢

b —¢ O
f(0)=0

f(0) is skew symmetric matrix of order 3.

b+ x

c+cx ,then

0

Question35
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If A and B are square matrices of same order and B is a skew symmetric
matrix, then A'BA is

KCET 2020

Options:

A. Symmetric matrix

B. Null matrix

C. Diagonal matrix

D. Skew symmetric matrix

Answer: B

Solution:

Given B is skew-symmetric matrix

.. B=-B
(A'BA)' = AB'A= A'(-B)A = — (A'BA)

.. A'BA is skew symmetric matrix.

Question36

If A is a square matrix of order 3 and |A| = 5, then | A adj. A | is

KCET 2020
Options:

A5

B. 125

C.25

D. 625

Answer: B

Solution:
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Given, |[A| =5
(Aadj A| = |A?

|Aadj A| = (5)% = 125

Question37

ap a2 ag
If aiasas. .. ag are in AP, then the value of (ays a5 ag|is

a7 ag Qg

KCET 2020
Options:

A. 2 (a1 + a)
B. (a1 + ay)
C. log, (log,€)
D. 1

Answer: C

Solution:

ai,az,as,...,ag arc in AP.

a; a as
a4 a5 ag

ay asg ag
Apply Ri— Ri+ Ry — 2Ry
ai1+ar—2a4 az+as—2a5 a3+ ag— 2as

ay as ag
ay as ay
0 0 O
as a5 ag
ary ag Qg

[ a1+ar—2a;=a;+a;+6d—2a; —6d=0
Similarly as + ay — 2a5 = 0, a3 + ag — 2ag = 0]
=0

= log, 1 = log, (log,€)
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Question38

The inverse of thematrix | 0 1 1] is

KCET 2019
Options:
3 —-15 5]
A |1 6 —2
| 1 ) 2 |
[ 3 -1 17
B.|[-15 6 -5
| 5 -2 2]
3 —15 5]
C. |—-1 6 -2
|1 -5 —2]
3 -5 5
D.[-1 -6 -2
|1 -5 2
Answer: A
Solution:

Key Idea Firstly write the given matrix in the form of A = I A then apply sequence of elementary row operation on A of
LHS to convert it into identity matrix and same operations apply on I of RHS

2 5 0
LetA=|0 1 1
-1 0 3

For applying row operations A = I A, where A is an identity matrix of order 3.

2 50 1 0 0
ie. |0 1 1| =1[0 1 0]A
-1 0 3 0 0 1

On applying Ry — %, we get
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1
2
0 1 1]=1]o0
-1 0 3 0

o = o
_ o o
N

On applying R3 — R3 + R,
1 5/2 0 1/2 0 0
0 1 1]=]70 1 0|4
0 5/2 3 1/2 0 1

On applying R; — Ry — %Rz, R; — Ry — %RZ, we get

1 0 —5/2 1/2 —-5/2 0
01 1 |=|0o 1 of4
00 1/2 1/2 -5/2 1

On applying R3 — 2R3, we get

1 0 —5/2 1/2 —5/2 0
01 1 |=|0o 1 o|lA
00 1 1 -5 2

Ri— Ri1+ %Rg, Ry — Ry — R3, we get

100 3 -15 5
01 0/=|-1 6 -2/4
001 1 -5 2

3 —15 5
Hence, A 7'=|-1 6 -2

1 -5 2
Question39

If P and () are symmetric matrices of the same order then PQ) — QP is

KCET 2019

Options:

A. zero matrix

B. identity matrix

C. skew-symmetric matrix
D. symmetric matrix

Answer: C

Solution:
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Since P and ) are symmetric matrices

Let

:Q/PI_PIQI:QP_PQ

P'=PandQ =Q

A=PQ-QP
= A'=(PQ-QP)=(PQ) —(QP)
" (A+B) =A"+ B;(AB) = B A'|

=—(PQ —QP)
= A'=-A
= PQ — QP is skew symmetric matrix.

Question4(
. 7
If3A+ 4B = 0
KCET 2019
Options:
-1 —-18
A. | 4 —16
-5 =7
1 3
B.|-1 1
2 4
1 3]
C.|-1 1
2 —4]
1 _3]
D.|-1 1
|2 4]
Answer: B
Solution:
We have,

—1
—10 17
and 2B+ 34" | 4
31 .
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3A+4B’—[7 10 17]. (i)

. (@
0 6 31

-1 18
and2B—3A4"= | 4 0

-5 =7
-1 4 -5

2B — 34 —
- 3 [18 0 -7

] ... (1)
( (A’)’ — A)
adding Egs. (i) and (ii), we get

1
. [6 —6 12 6 18
6B = = 6B=|-6 6

18 6 24 19 24
1 3
2 4
Questiond41

1 3 2 -1
IfA= ,B = , Then |[ABB'| =
4 2 -1 2

KCET 2019
Options:

A. 100

B. 50

C. 250

D. —250

Answer: D

Solution:
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We have, A = [1 3]
4 2

= |Al=2-12=-10

2 -1 2 1
B: Bl:
and [1 2}é [_1 2]
= \B\:|B’|:4+1:5

Now, [ABB'| = |4||BB| = |4||B||B|
= (~10)(5)(5) = —250

Question42

If the value of a third order determinant is 16, then the value of the
determinant formed by replacing each of its elements by its cofactor is

KCET 2019
Options:

A. 256

B. 96

C. 16

D. 48

Answer: A

Solution:

Let |A| =16

adj(A) = Transpose of co-factors of matrix A
= Transpose of co-factor matrix A| = |adj A |
=|A]P = |AP? = (16)* = 256

=| co-factors matrix of A |= 256

Question43
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3r+1 2x—1 x+2
The constant term in the expansion of |5z —1 3z +2 x+1|is
Tr—2 3x+1 4x—1

KCET 2019
Options:
A.—10

B.0

C.6

D.2

Answer: C

Solution:

3z+1 2z—1 z+2
5c—1 3z+2 zz+1
Tx—2 3x+1 4x—1

Given, A =

for constant term, we put x = 0 in A, We get,

1 -1 2
-1 2 1
—2 1 -1
=1(-2—-1) +1(1 +2) + 2(—1 + 4)
— -3+34+6=6

A:

Questiond44

2 =2
If A= [ 5 o ] , then A™ = 2% A, where k is equal to

KCET 2018
Options:

A 2m !
B.n+1

C.n-—1
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D.2(n—1)
Answer: D

Solution:

2 -2
Given, A = [ ]
-2 2

Now,
£2 2 =212 -2
-2 2|[-2 2

8 -8
A=
RSN

2 =2
A?=2°
]
= A?=224
Now, A®=A4%.A

A3 =22, A2
A3 =24 A
A= A3 4
At=2t. A2
At =264
AP =A% A
A5:26A2
A® =284
An = 22(n-1) A

A

Hence, k = 2(n — 1)

Questionds

If [ 11 ﬂ Laj = [Z] , then the values of x and y respectively are
KCET 2018

Options:

A.—3,-1

B.1,3

C.3,1

D.-1,3
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Answer: D

Solution:
To find the values of x and y, we start with the matrix equation:
1 1) [=] 2
-1 1| |y| |4
x
We can solve for the vector [
Yy
] [1 1] ']2
yl -1 1 4

a b
The inverse of the matrix [ d] is given by:
c

a 7', [d b
c d ~ ad-bc —c a

4 ﬂ , the determinant ad — bc = (1)(1) — (1)(—1) = 2.

} using the inverse of the coefficient matrix:

For our matrix [
Thus, the inverse is:
1 1 -1

211 1

x
Substitute the inverse into the expression for [ ] :
Y

HEEINIA

Calculate the matrix product:

T

This simplifies to:

L]

Therefore, the values of z and y are ¢ = —1 and y = 3.

Question46

COS sin o
If A= , , then AA'is equal to
—sina  cosa

KCET 2018

Options:
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A A

B. zero matrix
C. A

D.1

Answer: D

Solution:

. . cosa sina
Given the matrix A =

A.

. ] , we need to calculate the product AA’, where A’ is the transpose of matrix
—sina  cosa

The transpose of A, denoted A’, is:

cosa —sina

sina cosa
Now, we calculate the product AA":

AA’_[

cosa sin a} [cos a —sin a]

—sina cosa| |[sina cosa
Performing the matrix multiplication, we have:

, [ (cosa)(cosa) + (sina)(sin o) (cosa)(—sina) + (sina)(cos )
AL = [(— sina)(cosa) + (cosa)(sina) (—sina)(—sina) + (cos a)(cos a)

Calculating each element:

Top left: cos? o + sin? a = 1 (using the Pythagorean identity)

Top right: — cosasina 4+ sinacosa =0

Bottom left: —sinacosa 4 cosasina =0

Bottom right: sin? a + cos? o = 1 (using the Pythagorean identity)

Thus, the product is:

AA’:lO
0 1

This is the identity matrix I. Hence,

AA =1

Questiond7
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If z,y, z € R, then the value of determinant
(5* +57%)° (5*—5%)% 1
(6° 4+ 67%)% (6*—67%)° 1]is
(77 + 7777 (17 —72%)% 1

KCET 2018
Options:

A. 10

B. 12

C.1

D.0

Answer: D

Solution:
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Let

(5°+ 5%  (5*—5%)° 1
A=|(6"+67)° (6"—67%)° 1
(724722 (17 —77%)% 1

Ci— Cy — Cy
(52 4+ 52)2 — (5 — 57 7)%(5¢ — 57)2 1
A=|(6"+672)"— (6°—672)%(6"—67°)° 1
(72 +77%) — (T2 — 7o) (7* — 772 1

4 (5*-5%° 1
A=|4 (6"—677)° 1
4 (7P—77" 1
1 (5*—5%)° 1
A=411 (6°—672)° 1
1 (7 =77 1

" (@a+b)° — (a—b)* = 4ab]
A = (C and Cj are identical ]

Questiond8

a—b b+c a
b—a c+a b

c—a a-+b ¢

The value of determinant is

KCET 2018

Options:

A d®+b+ ¢

B. (a+b+c) [2a® — ac — ab — bc + V]

C.a%+ b+ ¢ — 3abe
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D. a?® + b + ¢ + 3abc

Answer: B
Solution:

a—b b+c a
To find the value of the determinant A = [b—a c+a b|, we can proceed with column and row operations to

c—a a+bd c
simplify it.

First, perform the column operation C5 — Cy + Cs:

a—b b+c a+b+ec
A=b—a c+a a+b+c
c—a at+tb atbte

Factor out (a + b + ¢), as it's common in the third column:

a—b b+c 1
A=(a+b+c)lb—a c+a 1
c—a a+b 1

Next, apply the row operations Ry — Ry — R; and R3 — R; — Ry:

a—2b b+c 1
A=(a+b+c) 2b a—b 0
c—2a+b a—c 0

Since the last column after the row operations has two zeros, the determinant simplifies to:
A=(a+b+c)(1x(2b(a—c)—(a—0b)(c—2a+Db)))

Now expand the expression inside the determinant:

= (a+ b+ c) [2ab — 2bc — (ac — 2a® + ab — bc + 2ab — b?)]

Simplify the terms:

= (a4 b+ c) [2ab — 2bc — ac + 2a* — ab + bc — 2ab + b7

Resulting in:

= (a+b+c)[2a® — ac — ab — bc + b?]

Question49

If (z1,y1), (z2, y2) and (z3,y3) are the vertices of a triangle whose are is '
2
ry y1 4
k' square units, then |25 1y, 4| is

z3 y3 4

KCET 2018
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Options:
A. 32k?
B. 16k?
C. 64k2
D. 48k?

Answer: C

Solution:
To solve the problem, let's start by noting that the vertices of the triangle are given as (z1, y1), (22, y2), and (3, y3)
with a triangle area of k square units.

The area k of the triangle can be calculated using the determinant method as follows:

zy Y1 1
%xz y2 1| =k

r3 ys 1
This implies:

1 Y 1
Lo Y2 1 :21{3

3 ys 1

Next, we need to evaluate the expression:

z, y1 4 2
2 Y2 4
z3 ys 4

This determinant can be rewritten and expanded using properties of determinants:

r1 y1 4 z1 y1 1
Ty Yo 4|=4X|z2 yp 1
z3 ys 4 z3 y3 1

Thus, the determinant squared is:

2

L1 Y1
4. T2 Y2
T3 Y3

1 Y 2
= 16|x2 ¥
T3 Y3

Substituting the value of the determinant in terms of k:
=16 - (2k)* = 16 - 4k* = 64K>

Therefore, the value of the expression is 64k
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QuestionS0

Let A be a square matrix of order 3 x 3, then |54/ is equal to

KCET 2018
Options:
A.5|4]

B. 125| A|

C. 25| A|

D. 15| A|
Answer: B

Solution:

When you multiply a square matrix by a scalar, the determinant of the new matrix is the product of the scalar raised
to the power of the order of the matrix and the determinant of the original matrix. For a 3 x 3 matrix A, the
formula is:

|5A| = 5%|A| = 125|A4|
Thus, the correct answer is:

Option B: 125/ A|.

QuestionS1
Az 2% 1 A B C Ar By Cy
Let A=|By vy* 1l|landA;=|xz y =z | then |2?* ¢ 22
Cz 22 1 2y zxr TY 1 1 1
KCET 2017
Options:
AL A =2A
B.A;=-A
C.A=A
D.A; #A
Answer: C
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Solution:

We have, A = |By

< 0w e 8
Q

AIZ €

W
W 8
Q

Now, A=z vy =z

Yy 2x Y

On applying
C, — zCy,Cy — yCy, C3 — 2C5, we get
. Ar By C-z
— |22 2 2

TYz TYZ TYZ

Taking common zyz from Rg
Axr By C-z

_ TYZ) 2 2

L1

Ax By C-=z

=22 2 2

1 1 1

Az 22 1

=By v 1|[.]4]=]4]

1

Cz 22

Question52

3 =z
rz 1

If , then z is equal to

4 1

_‘3 2

KCET 2017
Options:

A4

B. 8

C.2

D. £2v2

Answer: D
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Solution:

We have,
3 x| |3 2
c 1] |41

== +2V2

Questions3
y O
1 2

1 3
0 =z

If2‘

5
1

, then the value of x and y are

KCET 2017
Options:
Az=3y=3
B.z=-3,y=3
Cz=3,y=-3
D.z=-3,y= -3
Answer: A

Solution:

We have,
1 3 y 0 5 6

2 =
b otk
2+y 6 |5 6
1 2zx+2 [1 8
24+y=>5and2x+2=28

= y=3andz =3
r=3,y=3

Question54

If A is a square matrix of order 3 x 3, then |K A| is equal to

KCET 2017
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Options:
A. K24
B. K|A|
C.3K|A|
D. K34
Answer: D

Solution:

We know that,
|KA| = K" A|, where n x n is order of the matrix.

- |KA| = K3|A] [.- order of A is 3 x 3]

Question55

sin”!(rz) tan~!(Z)

IfA=1
Tlsin”! (£) cot™(mz)

—cos Y(wz) tan ' (Z£)

sin ™' (£)  —tan"!(mz)

B

9

then A — Bis :

KCET 2017
Options:

A.0

B. 11

C./

D. 2!

Answer: C

Solution:
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Hint
1

A = = |sin"'(mz) cot !(mz) — tan! (E) sin~* (E)}
T ™ ™

B = cos™(mz) tan(7rz) — sin! (E) tan~! (E)
s T

Question56

If a matrix A is both symmetric and skew symmetric, then

KCET 2017
Options:

A. A is diagonal matrix
B. A is a zero matrix
C. A is scalar matrix
D. A is square matiox

Answer: B

Solution:

If a matrix A is both symmetric and skew-symmetric, let's analyze the implications:

A symmetric matrix satisfies the condition A’ = A.

A skew-symmetric matrix satisfies the condition A’ = —A.

For a matrix to be both symmetric and skew-symmetric, it must fulfill both conditions simultaneously:
A=A and A'=-A

Comparing these, we find:

A=-A

This equation holds true only when every element of matrix A is zero, making A a zero matrix. Hence, if a matrix
is both symmetric and skew-symmetric, it must be a zero matrix.
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