Matrices and Determinants

Questionl
-1 « -3 0 2 g
IfA=|2 4 2z | isasymmetricmatrixand B=|p 0 -4
y 5 —6 -3 r s

is a skew-symmetric matrix, then |A| + |B| — |AB| =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

Tyz + pgr

B.

Tyz+q+r

C.

TYZ
pq

D.

TYz + pq+ s
Answer: B
Solution:

-1 =z -3

2 4 z
y b —6

A= is a symmetric

So, A = AT

that means, x = 2,y = —3,z2=25
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0 2 ¢
and B= | p 0 —4] isaskew-matrix
-3 r s

So, B= —BT

that means, p = —2¢=3,r=4,s =0

-1 2 -3
Therefore, |[A| =2 4 5
-3 5 —6

= —1(—49) — 2(3) — 3(22) = —23

0 2 3
and |[B|=|-2 0 —4
-3 4 0

=-2(-12) +3(-8) =0

Now, |AB| = |A||B| = =23 x 0 = —23

therefore, |A| + |B| — |AB| = —23 and from the given options
zyz+q+r=2x(-3)x (5)+3+4=-23

Hence, |A| + |B| — |AB| = zyz+ q+7r

Question2

—x ld4x Tz 2 0 7
If the inverse of | O 1 O |[is|O0O 1 O0},then
r —4dxr 2z 1 -2 1
T r+1 x+2

r+1 =z+2 z2+3| =
r+2 xx+3 x+4

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

s
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b —1
D.
r+5
Answer: C
Solution:
—x l4x Tz
A=10 1 0
r —4xr -2z
2 0 7
andB=10 1 0
1 -2 1

IfA'=B=So, AB=1

—xr 14z Tz 2 0

=10 1 0 0 1 0|=5
x —4zr —2z| |1 -2 1

= 2z+Te=1=2=1/5

T z+1 x=+2
Now, |z+1 x+4+2 x+3
x+2 z+3 x+4

R2—>R2—R1andR3—>R3—R2

r z+1 x+2
= |1 1 1
1 1 1

therefore determinant of the given matrix = 0
Hence, from the given options put z = 1/5 in 5z — 1 we get, 5 X % —1=0

that means,

T z+1 x+2
r+1 x2+2 z+3 =5x—-1
xr+2 z+3 xz+4

Question3

If the system of equations
2¢ + 3y — 3z =3,z + 2y + 0z = 12 — y 4+ z = [ has infinitely many

o

solutions, then 3

a
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AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

L (Al
=

o

Answer: B
Solution:

20 + 3y —32=3
z+2ytaz=1
and2z —y+z2=p
2 3 3]
1 2 «

2 -1 1

So, A =

for infinite many solutions put |[A| =0

=22+a)-3(1—-2a)-3(-1-4)=
=14+8a+15=0=a=-2

-3

Now, D, = -2

N =N
™ = W

put Dy =0
=2(1+28)—-3(1+4)-3(B—-2)=0
7

Therefore, % — E = T — m
_ —4+49 45
14 14
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Question4

If B is the inverse of a third order matrix A and det B = k, then
(adj(adjA)) " =

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

kB

&

B+ kl

Answer: A
Solution:

We have,
B=A"
and |Bl=k= A=k
1 1
_— = A = —.
= Vi k= |A] k
- (adj(adj 4)) ' = (JA["%A4) " andn = 3

— (j4*-4) ' = (%A) B

Question5

and «, 83,y are the roots of the equation represented

an
-
S
I
— o= N
| Do w N
NC—

0, then a® + B2 + 7% =
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Options:

A.

50

B.

29

C.

17

D.
27

Answer: D

Solution:

2 21
1 3 1
1 2 2

and |[A - XI| =0

A=

= Characterstic equation of matrix A
ctr(A)=2+3+2=7
Sum of minor of diagonal elements

—(@)+(3)+4=11
|A| = 2(4) — 2(1) + 1(~1)

—8-2-1=5

|A—zI| =0
= 23— 72 +11z-5=0

a+pB+y="7
and af+ By +ya =11
and afy =15
o+ Byt = (et B+7) —2(aB+ By + )

=49 -2 x 11 =49 —-22 = 27.

Question6
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If the values of =, y and z which satisfy the equations

20 —3y+224+15=0,3xr+y—2z+2=0andx—-3y—3z2+8 =0
simultaneously are o, 8 and ~ respectively, then

AP EAPCET 2025 - 26th May Evening Shift

Options:
A.
B+v=«
B.
a+B=2y
C.
2a+B=v
D.

28+ v =2«
Answer: C
Solution:

Given, 2z — 3y + 2z = —15
Sc+y—z=-2
r—3y—3z=-8
2 -3 2
3 1 -1
1 -3 -3
2(=3—-3)+3(—-9+1)+2(—9—1)
—12—-24—-20 = —56

-15 -3 2
A,=1-2 1 -1
-8 -3 -3
—15(—3—3) +3(6 — 8) + 2(6 + 8)
90 — 6+ 28 =112

2 —15 2
3 -2 -1
1 -8 -3
2(6—8)+15(—9+1)+2(—-24+2)
—4—120—44 = —168

2 -3 -15
3 1 =2
1 -3 -8

SA

@l>
I I

g
I
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2(—8 — 6) + 3(—24 +2) — 15(—9 — 1)
—28 — 66 + 150 = 150 — 94 = 56.

A
a:%,ﬁ: Xyandfy: AAZ
112 —168 56
T o= g f = e M=
=a=-2,=3andy= -1
S 2a+B=v
Question7
1 1 2
If ¢ is the determinant of the adjoint of the matrix |1 2 3| and b is the
2 3 3
1 2 3
determinant of the inverse of the matrix (4 —3 —1]|, then leFT; =
2 1 -4

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

a

B.

10a

2+4+a
D.
2a

Answer: A

Solution:
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Also, a = det(adj(A)) and b = det (B™')
Now, a = det(adj(A)) = (det(A))™ ! for an n x n matrix.

Since A is 3 x 3 matrix, so a = (det(A4))*~! = (det(4))?

2 3 1 3 1 2
A=1- 1. 2.
det ‘3 3‘ ‘2 3‘+ ‘2 3‘
—1-(6-9)—1(3—6)+2(3—4)
— _343-2=_9
a = (det(A))2 = (=2)2 = 4 0
1 2 3
Now, det(B) = |4 -3 -1
2 1 -4
O I [T [T
1 -4 2 _4 2 1

= (12+1) —2(~16 + 2) + 3(4 + 6)
—13+28+30="71

So, b= det (B1) = —

T det(B) 71

_ 1

STl

1471 72
72/71
Then,b+1: /7
18 18x &

2 71 T2
:%XI_S:I_S:4ZG [using Eq. (1)]
b1
18b
Question8

Consider two systems of 3 linear equations in 3 unknowns AX = B and
CX = D.If AX = B has unique solution D and CX = D has unique
solution B, then the solution of (A —C _1)X =0is

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.
B

B.
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B+D
D.
B-D

Answer: B
Solution:

Given, AX = Band CX = D and AX = B has unique solution D and CX = D has unique solution B.
Since, X = D is the unique solution of AX = B
AD =B .. (9)
And, X = B is the unique solution of CX = D,
CB=D=B=C"'D ... (44)
From Eq. (i) and (ii),

AD=C"'D
(A-c)D=0

So, the solution of (A - C_l)X =0is D

Question9

f(z) is an nth degree polynomial satisfying
@) f(5) — f2)
flz) =5

1 Ly If £(2) = 33, then the value of f(3) is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

126

214
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244

D.

-124

Answer: C

Solution:

Given

fa)= L f(lw) f (%f)(% )f(w)

and f(2) = 33

Here, f(z) = 3 [f(@) - f (3) — f (3) + f(2)] - (1)
Let

f(z) = aoz™ + ax" 1+ ...+ an1z+ an

(ao #0)

Putting this value of f(z) in Eq. (i),
10 = 5| r@ -1 (3) - £(3) + 1)

1@ 1 (5) =1 () + 1@

Hence, f(z) = 2" + lor —z" +1

Now, f(2) = 2" +1 = 33

= 2" =32
= 2" =25
= n=25

And f(2) = —2"+1 =33

= -—2"=33-1=32=25
which is not possible.
Sfl@)=z"+1=2+1

So, f(3) =3°+1=243+1 =244

Questionl10
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1l o 3
IfP= |1 3 3] isthe adjoint of a matrix A and det A = 4, then the

2 4 4
value of o is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

3

B.

22

C.

11

D.
4

Answer: C

Solution:

3
3
4

radj(A) = (det A) - A !
= det(adj(A)) = (det A)"!

So, forn = 3

det(adj(A)) = (det A)**
=42 =16 o (4)

and det(A) = 1(12 — 12) — a(4 — 6) + 3(4 — 6)
=2a—6 ... (i)

Hence, 2a — 6 = 16

= 2a =22
= a=11
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Question11

If o is a real root of the equation z° + 6z + 5z — 42 = 0, then the

determinant of the matrix

a—1 a+1 a-+2
a—2 a+3 a—3|is
a+4 a—4 a+5

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

90

B.

120

-105

D.
-135

Answer: C

Solution:

We are given the equation z3 + 6z2 + 5z — 42 = 0.

Let's check if £ = 2 is a root by plugging it in:

(2> +6x (2)2+5x2—-42=8+24+10-42=42-42=0
Since the equation equals zero, £ = 2 is a real root. So, & = 2.
Now, we substitute o = 2 into the matrix:

a—1 a+l1 a+2 1 3 4
a—2 a+3 a-3| =10 5 -1
a+4 a—4 a+5b 6 -2 7

Next, let's find the determinant of this matrix:
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3 4
= 5 -1
-2 7
=1x(BxT—(-1)x(-2)—3x(0x7—(—1)x6)+4x(0x(—2)—5x6)

=1x(35—-2)—3x(0+6)+4x(0—30)

1
0
6

— 3318120
— 105
Question12
2 -3 4 0
The rank of the matrix |5 —4 2 1 | is
1 -3 5 —4

AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

0

B.

D.
1

Answer: B

Solution:

Given matrix
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2 -3 4 0
5 —4 2 1
1 -3 5 —4

1
R2 — R2 — gRl and R3 — R3 — §R1
[2 -3 4 0
=10 35 -8 1
0 —-15 3 —4

1.5 3
R3—>Rs+§R2—R3+7R2

2 -3 4 0
=10 35 -8 1
0 0 -3/7 25/7

-.» All 3 rows are non-zero

Hence, rank of the matrix = 3

Question13

P] k k -‘
A= 1k —4 —a/ isasingularmatrixfor
[k -3 —5

AP EAPCET 2025 - 23rd May Morning Shift

Options:
A.

k =2 only

k = +£2 only
C.

no real value of k

D.

all real values of k

Answer: D

Solution:
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0 k k
Given, A= |k —4 -6

kK -3 -5

*.» A is an singular matrix.

[A[ =0
0 k k

= |k -4 —6/=0
k -3 -5

= 0— k(—5k + 6k) + k(—3k + 4k) = 0

= —k2 4 k2 = 0 which is true for all real values of k.

keR

Question14
1 2 T

IfA= |4 —1 7 | and the rank of A is 2, then the value of z is equal
2 4 -6

to

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

1

B.

D.
3

Answer: C

Solution:
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1 2 T
Given, matrix A = |4 —1 7 | andtherankof A =2
2 4 -6

= 1(6 — 28) — 2(—24 — 14) + (16 + 2)
|A| = 54 + 18z

Since, the rank of A is 2 then the determinant of A must be zero.
So, we set the determinant equal to zero and solve for x.

1.€.94+ 18z =0=z = -3

Questionl5

1 1 1 1 1
‘21‘+1§+5 T T | L oo
3 1] 3 1) |3 1| [3 1

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

0

B.

1/2

~1/2
D.
-1

Answer: C

Solution:

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



1 1
1-1 1-1

(Using sum of infinite GP formula)

1 1

11 11
1423 4o =
z 2

1 2
2

Questionl6

1
IfA= |1
2

= W N

3
5| and |adj(adj A)|(adj A) ! = kA, then k =
6

AP EAPCET 2025 - 22nd May Evening Shift
Options:
A.

1296

216

C.

36

D.
432

Answer: B

Solution:
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|A| = 1(18 — 5) — 2(6 — 10) + 3(1 — 6)
—13+8-15=6
|adj(adj 4)| = |A|* = 6

= (adjA) ! = %A

= |adj(adj 4)|(adj A) ' = kA
= 6. %A =kA

o k=216

Questionl7

If the values x = a, y = B, z = ~y satisfy all the 3 equations
x+2y+3z2=4,3zr+y+z=3andx + 3y + 3z = 2, then 3a + v =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

B

B.

2

C.

1-28

D.

26+ 1

Answer: C
Solution:

a+28+3y=4 . (9)

3a+B+v=3 ... (i7)
a+3B8+3y="2 ... (4d)

From Egs. (i), 3a+~v=3 -8 ... (iv)

Substracting Eq. (iii) from Eq. (i)
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a+28+3y=4
a+38+3y=2

—B=2==-2
Bu Eq. (iv)

3a+y=3-(-2)=5
=3a+vy=1-2p

Question18

The number of solutions of the system of equations
2c +y—z="7,x —3y+2z=1,x+4y—32=751s

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

1

B.

0

C.

Infinite

D.
2

Answer: B

Solution:
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2 +y—z="T,x —3y+2z2=1,

z+4y—3z=5
2 1 -1
A[l -3 2j|
1 4 -3
2 1 -1
=|Al=1 -3 2
1 4 -3
=2(9-8)—1(-3-2)—1(4+3)
=24+5-7=0

= Number of solution = 0

Question19

The value of p and q is that system of equations
20 +py+62=8,x+2y+qz=5and x + y + 32 = 4 may have no
solution are

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

P#2,q=3

B.

p#2,q#3

p=2,9q=3

Answer: A

Solution:

2z + py+ 6z =8,z + 2y + gz = 5 and = + y + 3z = 4 may have no solution.
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%
£
1

8
I

<
I

\.N
|

A A A
2 p 6
A=11 2 q=(p-2)(q-3)
1 1 3
8 p 6
Az =15 2 q|=(15-4q)(2-p)
4 1 3
2 8 6
Ay,=1{1 5 ¢q/=0
1 4 3
2 p 8
A,=|1 2 5/=p—2
1 1 4

For no solution
(p—2)(g—3)=0
p—2#0

qg=3

pF2

Question20

A is the set of all matrices of order 3 with entries 0 or 1 only. B is the
subset of A consisting of all matrices with determinant value 1. If C is the
subset of A consisting of all matrices with determinant value -1, then

AP EAPCET 2025 - 22nd May Morning Shift

Options:

A.

A=BuUC

B.

C'is empty

C.

B and C contain the same number of elements
D.

B has twice as many elements as C'

Answer: C
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Solution:

A is det of order 3 with entries O or 1 .
BCAand |B|=1and C C Aofand |C] = —1

.. B and C has same number of elements.

Question21
x y 0 1 -2 -2
Consider the matrices A= |—-3 1 2|andB= |2 0 1
1 -2 =z 2 1 0

If the cofactors of the elements z, 1 in 3rd row and z of A are 9,4, 3,
respectively then AB =

AP EAPCET 2025 - 22nd May Morning Shift

Options:
A.
-7 —4 -8
-1 8 7
3 -3 4
B.
7 —6 -8
-5 4 -5
-5 -3 4
C.
7 -6 —4
3 8 7
-5 -3 —4
D.
7 —6 8
-1 8 -5
3 -3 -
Answer: C
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Solution:

(c) A=
1 -2 =z

1 -2 -2
B=12 0 1
2 1 0

Cofactor of z = 9, cofactor of 1 in 3" row of A = 4

z y O
-3 1 2| and

z+3y=9 ... (4)

= x=3
2y =14 ... (31)

= y=2

Cofactorof x = 3

z+4=3=2=-1 ... (i13)
[ 3 2 071 -2 -2
SAB= -3 1 2 [2 0 1 :|
|1 -2 —1][2 1 o0
(7 —6 —4]
=13 8 7
-5 -3 —4
Question22
1 2 -2
IfA=|2 -1 2 |,thenA+247!=
-1 1 -2

AP EAPCET 2025 - 21st May Evening Shift

Options:
A.

1 4 0
4 -5 -4
0o -2 -7
B.
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2 -3 -5
C.
0 2 1
2 4 3]
2 6 -5
D.
1 4 -1
4 -5 1]
1 -5 -7
Answer: A
Solution:
1 2 -2
Wehave, A= 2 -1 2:|
11 -2
A= |2-2)—2(-4+2)—202-1)[ =422
0 2 27
a,dj(A)[2 4 -6
1 -3 —5]
a1l 2
4] 211 3 _5
1 4 0]
Then,A+2A1[4 —5 —4
0 -2 -7
Question23
a b c
IfA= |d e f| isa matrix such that |[A| > 0 and
I m n
0 4 -6
adj(4) =110 8 O ,then;—‘g—l—;—fn:
2 4 —4

AP EAPCET 2025 - 21st May Evening Shift
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Options:
A.
2a

B.

a+m

at+b

D.

a

Answer: B
Solution:

a b ¢ 0 4 -6
Wehave, A= [d e f|andadj(4)= |10 8 O0f|adjd|=|A]?=|A]>’=16=|A|=4
I m n 2 4 -4

We know that adj(adj A) = |A|" 24 = |A]?724 = |A|A

1
= A= —adj(adjA)

]
-32 -8 48
Here, adj(adjA) = | 40 12 —60
24 8 —40
1 -32 -8 48 -8 -2 12
A= 1 40 12 —-60| = | 10 3 —-15
24 8 —40 6 2 -10
—~a= 8b=-2c=12d=10,e=3,f = —15,1 = 6,m = 2,
n=-10
At =hity t .

S RN T
Also, (a) 2a = —16
b)a+m=-8+2=—-6
)a+b=-8-2=-10

(d)a=—8

Question24
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In solving a system of linear equations AX = B by Cramer's rule, in

—11 1 -7 4 1 -—-11
the usual notation,if A1 =|—-4 1 —-2jandA3=1{1 1 —4]|,
5 1 1 4 1 5

then X =

AP EAPCET 2025 - 21st May Evening Shift

Options:

>

Answer: C

Solution:
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-11 1 -7
Given,A1=|—-4 1 =2
5 1 1
AA;=-11(3) - 1(6) = 7(-9)=-33—-6+63 =24
4 1 -11
Ay=1{1 1 —4|=4(9)—1(21)—-11(-3) =148
4 1 5
4 1 -7
A=|1 1 —-2/=4(3)—-1(9)—-7(-3)=24
4 1 1
By inspection
4 -11 -7
Ay=1|1 —4 =2/ =4(6)+11(9)—7(21) =-24
4 5 1
Ay 24 As —24 Az 48
x:K:ﬂzl,yZTZT:—landz:K:ﬂ=2
x 1
H-L
z 2
Question25

If A and B are both 3 x 3 matrices, then which of the following
statements are true?

()AB=0=A=00rB=0
()AB=1,=A'=B

(iii) (A — B)? = A2 — 2AB + B?

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

(i) is false and (i), (iii) are true

B.

(i) is true (i), (i) are false

C.
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(1) and (ii) are true, (iii) is false
D.

All are true

Answer: B
Solution:

1))AB=0=A=00rB=0
Which is false.
(i)IfAB=BA=I1;=A'1=B
- It is true.

(#ii) (A — B)?> = (A — B)(A - B)
— A’ AB—BA+ B?

= A? — 2AB + B? is true only when
AB = BA

-+ It 1s false.

Question26

1 -1 2
A= [ 5 3 3] is the given matrix and A7 represents the

transpose of A, then AAT — A — AT =

AP EAPCET 2025 - 21st May Morning Shift

Options:

12 —-28 47
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C.

4 -8 12
-8 16 28

12 28 47

D.

4 -8 12
-8 16 —28

—12 —28 47

Answer: B

Solution:

1 -1 2
Given, A= -2 3 —3| then
4 -4 5

1 -2 4
AT =1-1 3 -4
2 -3 5

6 —11 18
Now, AAT = [-11 22 -35
18 —-35 57

4 —8 12
Then, AAT —A—AT =[-8 16 —28
12 —28 47

Question27
x 2 1

IfA=|-2 y 0 [,z andyare non-zero numbers, trace of A =0
2 0 -1

and determinant of A — —6, then the minor of the elements 1 of A is

AP EAPCET 2025 - 21st May Morning Shift
Options:
A.

4
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D.
2

Answer: A

Solution:

x 2 1
Wehave, A=|-2 y O

2 0 -1

trace of (A) =z +y—1=0 ... (2)
det A= —-2y—zy—4=—-6
2yt zy=2 ... (17)

Solving Egs. (i) and (ii), we get

2y+y(l—y) =2
= ¥ -3y+2=0

y=1and?2
and z = 0 and -1

Then, the minor of the element 1 is

Question28
83 74 41

4. 1f A= |93 96 31|, then det (A — AT) is equal to
24 15 79

AP EAPCET 2024 - 23th May Morning Shift
Options:

A.0
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B. -7851

C. 2442
D. 1
Answer: A
Solution:
83 74 41
We have, A = |93 96 31]
24 15 79
83 93 247
AT = |74 96 15].
(41 31 79]
83 74 417 83 93 24
A—AT =193 96 31 [74 96 15]
24 15 79] 41 31 79
0 —19 17
=119 0 16]
|17 —16 0
0 -—19 17
cdet (A—AT)=]19 0 16
~17 -16 0

0(0+ 16 x 16) +19(9 x 0+ 16 x 17)
+17(—19 x 16 — 0)
=19 x16 x17—17 x 19 x 16

=0

Question29
a 1 1

If|1 b 1| > 0, then abc >
1 1 ¢

AP EAPCET 2024 - 23th May Morning Shift
Options:

Al

B. -8

C.8

D.3
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Answer: B

Solution:

a 1 1
1 b1
1 1 ¢
={(abc —a) —1(c—1)+1(1—-b)} >0
=(abc—a—c+1+1-b)>0
=(abc—(a+b+c)+2)>0
=abc+2>(a+b+c)

abc 4 2 > 3(abc)7

We have, >0

b

[ Am > Gm =

let z = (abc)'/® = abc = 2*
3 +2> 3z
3 —-32+2>0
(z—1)*(=x+2)>0
(x+2)>0=2> -2
1
= (abc)% > —2 = (abc) > —8

Question30

If the system of equations

a1z + b1y+ c1z=0,asx + boy + coz = 0 and

asx + b3y + c3z = 0 has only trivial solution, then the rank of
aq bl C1

as bg Co is

as b3 C3

AP EAPCET 2024 - 23th May Morning Shift
Options:
A.2
B.1
C.3

D.0
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Answer: C

Solution:

The given system of equations are homogeneous and has only trival solution, then

a1 b1

as bz C2 :0

az bz c3

Rank[A] = n, where n is the order of square matrix and

ail b1 C1
A= a- b2 Co
a3 by c3

.. Rank[A] =3
Question31
0 1 2
A= 12 3 0| and B is a matrix such that AB = BA.If AB is not

4 0 3
an identity matrix, then the matrix that can be taken as B is

AP EAPCET 2024 - 22th May Evening Shift

Options:
[—9 -3 6
A |[-6 8 —4
(12 -4 -2
[ 9 -3 6]
B.| -6 8§ —4
—12 —4 2
[ 9 -3 —6]
C.| —6 8 —4
—12 4 -2
[ 9 -3 —6]
D.|-6 -8 4
|—12 4 -2
Answer: D
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Solution:

Given,

0 2
A= |2 0
4 3

O W =

and B is a matrix such that AB = BA. And AB is not an identity matrix.
Let

ayp a2 as
B = b1 bg b3

c1 Cy cC3

Now, AB = BA
[0 1 2] [a; as a3 a; ay ag] [0 1 2
2 3 0f b1 b2 b3| =1|b1 b2 b3| |2 3 O
|4 0 3] |ex ¢ c3 cp ¢ c3| (4 0 3
(b1 +2¢;  by+2cy b3+ 2c3 2a9 +4a3 a;+3as 2a;+ 3a3
2a1 +3b1 2as +3by 2as3+ 3bg| = |2by +4bs by +3by 2b; + 3b3
|4a1 + 3c1 4a2 +3c2  4as + 3cs3 2co +4c3 c1+3co 2¢i + 3e3

On comparing two matrix and solve for a1, a2, as, b1, ba, b3, c1, c2 and c3, we get

ai :9,(12 = —3anda3 =—6
bl = —6,b2 :—Sandbg =4
C1 — —1202 :4andC3 = -2

9 -3 —6
So,B=|-6 -8 4
~12 4 -2
Question32
If o, 8 and v(a < B < =) are the values of = such that
T — 2 0 1
1 x4+ 3 2 is a singular matrix, then 2a + 35 + 4~ is
2 0 2z — 1
equal to

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. 4
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B.0
C. 1
D.2

Answer: A

Solution:

x—2 0 1
Let A = 1 x+3 2 is a singular matrix.

2 0 2¢ — 1

So, |A| =0
T —2 0 1

1 z+3 2 |=0

2 0 2z — 1
= (z—2)[(z+3)2z—-1)—-0] -0
= (z2—-2)(z+3)(2z—-1)—-2(z+3)]=0
= (z+3)[(z—2)(2z—-1)—-2]=0
= (@+3)[2z2 -~z —-4z+2-2]=0
= (z+3)[22° —5z] =0
= z(x+3)(2x—-5)=0
= z=-3,0,5/2

So,a=—-3,8=0andy=5/2
[given a < B < 7]
Now,

5
2a+3,8+47:2><(—3)+3><0+4><§
— 6+10=4

Question33

The system of linear equations ¢ + 2y + 2 = —3,3x + 3y — 22 = —1
and 2x + 7Ty + 7z = —4 has

AP EAPCET 2024 - 22th May Evening Shift
Options:
A. infinite number of solutions

B. no solution
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C. unique solution
D. finite number of solutions

Answer: B

Solution:

To determine the nature of the solutions for the system of linear equations:

T+ 2y+z=-3,
3z + 3y — 2z = —1,
20+ Ty + 72 = —4,

we begin by calculating the determinant A of the coefficient matrix:

1 2 1
A=13 3 -2
2 7 7

Calculating this determinant:
A=1(21+14) —2(21+4) + 1(21 — 6)
=1%x35—-2x25+1x15
=35-50+15=0

Since A = 0, the system of equations is either inconsistent (no solution) or dependent (infinitely many
solutions). To resolve this, we check A, the determinant of the matrix when the first column is replaced by the
constants from the right side of the equations:

-3 2 1
Ay=|-1 3 =2
-4 7 7

Calculating A ,:
A, = (-3)(35) — 2(—15) + 1(5)
=—-105+30+5=-T70

Since A = 0 and A, # 0, the system has no solution. Hence, the equations are inconsistent.

Question34

If the set of equations x + 2y + 32 =6,z 4+ 3y + 5z =9,
2x 4+ by + az = b has unique solution, then

AP EAPCET 2024 - 22th May Morning Shift

Options:
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A.a=38,b=15
B.a#8,beR
C.a=8,b#15
D.a #15,b=38
Answer: B

Solution:

To determine the condition for a and b so, that the set of equations

zT+2y+32=6
z+3y+52=9

2x + 5y + az = b has a unique solution. We need to ensure that the coefficient matrix has a non zero
determinant.

1
LetA=1{1
2

(A BN VURE V]
Q Ot W

Then, det(A)

=1(3a — 25) — 2(-a — 10) + 3(5 — 6)
=1(3a — 25) — 2(a — 10) + 3(—1)
=3a—25—2a+20—3

=a—38

For system to have a unique solution. det(A) must be non-zero.

ic.a—8+#0

Thus, a # 8

So, b can be other number which should be a non-zero real number and therefore b must be a real number.

Thus, a # 8,b € R.

Question35

If P and QQ are two 3 x 3 matrices such that |PQ| =1 and |P| =9,
then the determinant of adjoint of the matrix P. adj 3(Q) is

AP EAPCET 2024 - 22th May Morning Shift

Options:
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C. 92

1
D. %

Answer: A
Solution:

Given, |PQ| = 1and |P| = 9.

For any n X n matrix A, the determinant of adj(4) is |A|" !

, where n is the dimension of the square matrix.
If B = kA, where k is a scalar, then | B| = k™| A| for an n X n matrix A.

Also, |PQ[ = [P|Q).

Utilizing these properties, for a 3 X 3 matrix we have:

3Q| = 3°|Q| = 27|Q.

Now, considering the matrix adj(3Q):

Det(adj(3Q)) = (27/Ql)*.

Since |PQ| = 1 and | P| = 9, we have:

1=9-Ql,
1
|Q\:§-

Finally, compute det(adj(3Q)):

det(adj(3Q)) = (27/Q)*

1
= (27 x =)2
(27 % 3)
— 32
=0.

For adj(P - adj(3Q)):

adj(P - adj(3Q)) = (9 x 9)*!
— (92)2
=9%

Question36
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a 1 2 7T —-1 -5
IfA=|1 2 b|andadjA= (-3 9 5 |, then
c 1 3 1 -3 5

a’?+b*+c? =

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. 10

B. 14

C. 11

D. 29

Answer: A

Solution:

We know that for a square matrix the product A - adj(A) = det(A). I where I is the identity matrix of the same
order as A.

If A is a 3 x 3 matrix, then the product should be : A - adj(A) = det(A) - I3

Given matrix

a 1 2

A=1|1 2 b

lc 1 3
7 -1 -5
adj(4)=[-3 9 )
|1 -3 5

Let's multiply A with adj (A)

a 1 2 7 -1 -5
A-adj(A)=1[1 2 bl |-3 9 5
c 1 3 1 -3 5
7a—1 b+1 Tc
=] —a+3 -3b+17 —c

—5a+15 5B5b+5 —5+4+20
Setting these elements equal to identity matrix adjusted by determinant
We get, —a+3 =0

= a=3b+1=0=0b=-1
7c=0=c=0
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Thus, a=3,b=—-landc=0
Hence, a® + b2 + ¢?

=32+ (-1)240=9+1=10

Question37
1 2 2

If3A= |2 1 —2| and AAT = I, then & + 2 =
a 2 b

AP EAPCET 2024 - 21th May Evening Shift

Options:
=5
A. 5
13
B. L
13
c.—L
5
D. 3
Answer: D
Solution:
1 2 2
Giventhat3A = (2 1 -2
a 2 b
L2 27
3 3 3
_ 2 1 2
=A=3 3 —3
a 2 b
L 3 3 3
L2 a]
3 3 3
. T 2 1 2
LAT=13 3 3
2 _2 b
L 3 3 3
1 2 2 1 2
33 3||35 3 % 1 00
T 2 1 2 2 1 2
a 2 b |]l2 _2 b 00 1
3 3 3 3 3 3
1 4 4 2 2 4 4 2b
sttty 9ty -9 §t9tY 10 0
2 2 4 4 1 4 2 2 2b
=|s+ts-35 9tsty THg-F|=]010
4 2b 2 2 2b 2 4 b?
T3ty TH-F Thety 001
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1 0 a+4§+2b 1 00

T N 0 10
9 9 0 0 0 1
a® +b*4+4=9 . (3)

= a’+b>=5

and2a+2—-2b=0

= b=a+1 ... (31)
anda+4+4+2b=0
= a+2b=-4 .. (i4)
On solving Egs. (ii) and (iii), we get
a+2b=-4
= a+2a+1)=-4
= a+2a+2=-4
= 3a = —6
= a=—-2andb=-2+1
= b=-1
a b —2 —1 1 5
My T T T Tt e T
Question38
a—+b+ 2c a b
c b+ c+ 2a b =
c a c+a+2b

AP EAPCET 2024 - 21th May Evening Shift
Options:

A (a+b+c)?

B.2(a+b+¢)?

C.3(a+b+c)?

D.(a+b+c)

Answer: B

Solution:
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We have,

a+b+2c a b
c b+c+2a b
c a c+a+2b
Applying C; — C1 + Cy + C3
2(a+b+c) a b
=12(b+c+a) b+c+2a b
2(c+a+b) a c+a+2b
1 a b
=2(a+b+c)|l b+c+2a b
1 a c+a+2b
Applying Ry — R; — Ry and Ry — Ry — R3
0 —(a+b+¢) 0
=2(a+b+c¢)|0 a+b+c —(a+b+c)
1 a c+a+2b
0 -1 0
=2(a+b+ec)3l0 1 -1
1 a c+a+2b

=2(a+b+¢)*1(1-0)]=2(a+b+¢c)?

Question39
Assertion (A) : If Bis a 3 x 3 matrix and | B| = 6, then |adj(B)| = 36

Reason (R) : If B is a square matrix of order n, then |adj(B)| = |B|"

AP EAPCET 2024 - 21th May Evening Shift

Options:

A. Both (A) and (R) are true and (R) is the correct explanation of (A).

B. Both (A) and (R) are true but (R) is not the correct explanation of (A).
C. (A) is true but (R) is false.

D. (A) is false but (R) is true.

Answer: C

Solution:

To clarify:
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When we have a matrix B of order 3 with a determinant | B| = 6, the formula to find the determinant of its
adjugate matrix, |adj(B)|, is given by:

adi(B)| = |B" !

where 7 is the order of the matrix B.
In this case, since n = 3, we have:
|adj(B)| = 63! = 62 = 36

This confirms that the assertion is true.

However, the reason provided, |adj(B)| = |B|", is incorrect because it states that the determinant of the
adjugate matrix is raised to the power of n rather than n — 1. The correct relationship involves raising the
determinant of B to the power of n — 1.

Thus, the assertion is true, but the given reason is false.

Question4(

2 3 4

If A= |1 £k 2|issingular matrix, then the quadratic equation
4 1 5

having the roots k£ an % is

AP EAPCET 2024 - 21th May Morning Shift
Options:

A 62+ 132+ 6=0

B.12z% — 25z +12 =0

C.6z> — 13z +6=0

D.2z% -5z +2=0

Answer: C

Solution:

Given the matrix A =

BN

3 4
k 2|, which is singular, we need to find the quadratic equation with roots k and
1 5

1
z

Since A is singular, its determinant is zero:
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2 3 4

|Al=11 k 2|=205k—2)—3(5—-8)+4(1—4k)=0
4 1 5

Expanding this:

2(bk —2) =10k — 4
-3(5-8)=-3-3=-9
4(1 — 4k) =4 — 16k
Putting it all together, we get:
10k —4—-9+4—-16k=0
Simplifying:

—6k+9=0

Solving for k:

k=

o oo

Thus, the roots of the quadratic equation are % and % Using the standard form of a quadratic equation
2% — (a + B)z + af = 0 where the roots are o = 3 and § = 2, we calculate:

=3,
ath-pri-gri-d

aff = % . % =1

Substitute these into the quadratic equation:

z? — (%)w +1=0

To eliminate fractions, multiply through by 6:

622 — 13z +6=0

This is the quadratic equation with the specified roots.

Question41

Let A be a 4 x 4 matrix and P be is adjoint matrix, If |P| = ‘% ‘ then
A7

AP EAPCET 2024 - 21th May Morning Shift
Options:

A 1

B. £8

C. £2

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



D. +4

Answer: D

Solution:

Given that |P| = ‘ % , we start by using the property of the adjoint matrix, where |adj(4)| = |4|""! for an
n x n matrix. Here, since A is a 4 x 4 matrix, |adj(A4)| = |43

Substituting the given condition, we have:

4P = (3)"14]

Simplifying, this becomes:

4] = 4]

Assuming |A| # 0, divide both sides by |A]:
AP =

Taking the square root on both sides gives:

Al =+7%

To find | A~}|, we use the property |A™| = ik
[A7Y = +4

Therefore, the absolute determinant of the inverse of A is 4.

Question42

The system x + 2y 4+ 3z =4,4x + by + 32 =5,3x + 4y + 3z = Ais
consistent and 3\ = n + 100, then n =

AP EAPCET 2024 - 21th May Morning Shift
Options:

A. -42

B. -86

C. 16

D.-24

Answer: B

Solution:
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We have,

z+2y+3z2=4
4r +dy+32=5
3r+4y+3z= X

Write the equation in matrix form [A%B]

|

Ry —+ Ry — 4R, and R3 — R3 —3R;

NI, TN

1 2 3]

|
45 3
3 4 3]

12 3 4
~l0 -3 -9 11]
0 -2 —6|A-12
12 3 4
~10 -3 -9 11}
0 0 0 |3xA—14

R; < 3R3; — 2R,

For consistency 3A — 14 =0 = 3A = 14
Given, 3\ = n + 100

Therefore, n = 14 — 100

n = —86

So, the value of n 1s -86 .

Question43
a b c

a® b2 c?|is not equal to
1 1 1

AP EAPCET 2024 - 20th May Evening Shift
Options:

a+1 b+1 c+1
A la2+1 b2+1 c2+1
1 1 1

a—2>b b—c C
B. a2 —b%2 b2 —c2 (2
0 0 1
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ala+1) bb+1) c(c+1)
C.l a+1 b+1 c+1
—1 -1 —1

a-+b b+ec c+a
D.|la2+b%2 b24+c2 2+ a?

2 2 2
Answer: D
Solution:
a b ¢
LetA=la2 B2 2| ...(@)
1 1 1

Applying, Ry — R + R3, Ry — Rs + R3 we get

a+1 b+1 041
A=la?+1 b2+1 c2+1
1 1 1
Applying Ci—>Ci—Cyand Cy — Cy — 03, we get

a—2> b—c c+1
A=la?—b> ¥—-¢c* 2+1

0 0 1
:1[(a—b)(b2—c2)—(b—c)(az—b2)}
=1 [ab2 —ac® = b2 +bc? —a’b+ b +a’c— b2c]
= ab? — a®b — ac® + a’c — b%c + bc?

Thus, option (a) and (b) are correct. Now, option (c),

a(@a+1) bb+1) c(c+1)
a+1 b+1 c+1
1 1 1

Applying, Co — C> — Cy and C3 — C3 — C}

a(a+1) b*+b—a’*—-a c*+c—a’*—a
=] a+1 b—a c—a
-1 0 0

=-1[(*+b—a’*—a)(c—a)— (+c—a’—a)(b—a)]
=(*+c—a*—a)(b—a)— (*+b—a*—a)(c—a)
=c?b—ac®+bc—ac—a’*b+a®—ab+a® —b2c+ ab® —be+ ab+ a*c — a® + ac — a?

Hence, option (d) is correct required answer.
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Question44

Let A, B,C, D and E be n X n matrices each with non-zero
determinant. If ABCDE = I, then C ! =

AP EAPCET 2024 - 20th May Evening Shift
Options:

A.E'D'B71A7?

B. DEAB

C.A'B'D'E™!

D. ABDE

Answer: B

Solution:

Given, ABCDE =1
—~ A Y(ABCDE)E ' = A '[E !
(.- Pre multiply by A~! and post multiply by E 1, respectively)

= IBCDI=A1'E™!
= BCD=A'E!

Now, pre multiply by B~! and post multiply by D, we get

= B YBCD)D! =BlA'E D!

= B 'BCDD! =B 'A'E D!
= ICI =B 'A'E-'D!
= (C — B*lAflElefl
c-1 _ (B—IA—lE—lD—l) -1
—y T E )y ey
(using reversal law)
= DEAB
C~! = DEAB
Questiond5s

If A =[a;],1 <1i,j <nwithn > 2and a;; = i + j is a matrix, then
the rank of A is
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Options:

A. 0

B. 1

C.2

D. 4

Answer: C

Solution:

Given, A = [aij],1 <4,j <nwithn > 2anda;; =i+ j

.. The matrix is

2 3 4 oo o n+1
3 4 5 n + 2
A—
n+1 n+2 n+3 -+ n+n
[ 2 3 - n+17
3 4 e 42
— 4 5 v n+3
n+1 n+2 --- 2n |

Use elementary row operation to subtract 1st row from the ¢ th row for 2 < ¢ < n, we get

2 3 4 o n 41

1 1 1 1

A= 2 2 2 2
n—-1 n—-1 n—-1 -+ n—1)

Applying, R3 — R3 — 2R3 and R4 — R4 — 3R and so on

2 3 4 o n41]
11 1 1
000 0
A=19 0 0 0
0 0 0 0 |
~.Rank A =2
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Question46

1 0 2
IfA= |2 1 3|,then A* —5A4+6I =
3 2 4

AP EAPCET 2024 - 20th May Morning Shift

Options:
(8 4 0]
A. |3 8 4
(4 0 12]
(8 4 0]
B.|3 6 4
(4 0 14]
(8 6 0]
C.|13 8 4
2 0 14]
(8 4 0]
D. |3 8 4
4 0 14]
Answer: D
Solution:

Given the matrix A:

10
A=12 1
3 2

We are tasked to find A2 — 54 + 61.

=W N

Calculate A?%:
1 0 211 0 2
A2=A-A=|2 1 3|2 1 3
3 2 4] (3 2 4
Perform the matrix multiplication:

2-1+1-243-3 2-0+1-14+3-2 2-241-3+3-4

1-14+0-242-3 1-040-1+2-2 1-240-3+2-4
A% =
3-14+2-2+4-3 3.0+2-1+4-2 3-2+2-3+4-4
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[1+0+6 0+0+4 24+0+8
=12+2+9 0+1+6 4+3+12
[3+4+12 04+2+8 6+6+16

7 4 10
=113 7 19
(19 10 28
Calculate 5A:
1 0 2 5 0 10
5A=5-12 1 3 =110 5 15
3 2 4 15 10 20
Calculate 61:
1 00 6 0 0
6I=6-10 1 0l =10 6 O
0 0 1 0 0 6

Combine the results to find A2 — 54 + 61:

7 4 10 5 0 10 6 0 0
A% -B5A+6I=|13 7 19 —|10 5 15+ |0 6 0
19 10 28 15 10 20 0 0 6

[ 7T-5+6 4-0+0 10-10+0
= (13-10+0 7-5+6 19-1540
(19-15+0 10—-10+0 28—-20+6

I
A~ W 00

4 0
8 4
0 14

—

Thus, the resulting matrix is:

8 4 0
3 8 4
4 0 14

Question47

z?2+2x z+2 1
Sum of the positive roots of the equation| 2z +1 x—1 1| =01s
T+ 2 -1 1

AP EAPCET 2024 - 20th May Morning Shift
Options:

1+4/13
A'+T
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C. Yi3-1

D.3

Answer: A

Solution:

22+2x xz+2 1
Wehave, |[22+1 -1 1|=0
T+ 2 -1 1

z—1 1 2z+1 1
—(r+2

-1 1‘ ( )a:+2 1
= (z*+2z)(z—1+1)— (z+2)2z+1—2—2)
+1(-22-1-2"—2+2)=0
=z (2 +22) — (z+2)(x—1)+1
(-2 —3z+1)=0

3 22 2 _
=z 42z -z —z+2—-2"-32z2+1=0
=z’ —42+3=0

= (z® + 22) +1

On putting, z = 1, we get
(1)>—-4x14+3=0

Thus, x = 1 is a root of the given equation.
Thus, (z — 1) (2 + 2 —3) =0

Solvez?4+2—-3=0

—1+4/12—-4x1x(-3)

r =

2x1
B —1++/1+12 _ —1++v13
Hence, positive roots are 1 and _1+T\/1—3
Sum of positive roots = 1 + (—HT\/E)
_ 1413
T2
Question48

If the solution of the system of simultaneous linear equations
xr+y—2=6,3xr+2y—z=5and2z —y—2z+3=0Iis

r=oa,y=p,z=y,thena+ g =

@g www.studentbro.in



AP EAPCET 2024 - 20th May Morning Shift
Options:

A.-7

B.2

C.1

D. -2

Answer: B

Solution:

Given system of equation

T+y—2z=26
3z +2y—2z=25
20 —y—2z= -3

We can represent this as

A-X=B
Where
1 1 -1 T 6
A=13 2 —-1|{,X=|y|landB=|5
2 -1 -2 z -3

1 1 -1 6
Now, [A/B]= (3 2 -1 5
2 -1 -2 |-3

1 1 -1 6
Ry —>Ry—3R, =10 -1 2 —13
12 -1 -2 | -3 ]
[1 1 —177T 6 7
R3 —+R3—2R; =10 -1 2 —-13
0 -3 0] [—15]
1 1 -1 6
Ry— —Ry,=1|0 1 =2 13
0 -3 0 —15
1 -1 6
R3 > R3+3R:= |0 1 -2 13
—6| [24
R; — f;é
1 1 -1 6
=10 1 -2 13

00 1] |4
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1 1 -1 6
Ro — Ry +2R3= |0 1 0 5
0 0 1 —4

Now, we get

T+y—2=26
y=>5
z=—4

z+5+4=6

x+9=6
z=-3

Thus, z = a = —3

y=B8=5
z=y=-4

then,a + 8= —-3+5=2

Question49
1 1 1

a® b2 2l =
a® b 3

Options
A (a—b)(b—c)(c—a)la+b+e)
B. (a —b)(b—c)(c—a)
C. (a—b)(b—c)(a — c)(ab + bc + ca)
D. (a — b)(b — ¢)(c — a)(ab + bc + ca)
Answer: D
Solution:

1 1 1
We have, a2 b2 2

ad b
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Cg—>C2—Cland03—>Cg—Cl
1 0 0

a? b —a? 2—a?

a® b —a® 3 —a

(b—a)(c—a)
0 0
(b+a) (c+a)
3 (b2+a2—|—ab) (02+a2—|—ac)
(b—a)(c—a)
b+a c+a
b2+a’+ab c?+a’®+ac
= [(b—a)(c — a) [bc® + a®b + abc + ac® + a®

+a’c —b*c —a® — a’b — a’c — abe — ab2]

8~ |

Q

=(b—a)(c—a) [bc2 +ac® —b*c— abﬂ
= (b—a)(c—a)[bc(c — b)

+ c(z(c —b)(c+b)]

= (

Questions0

i |
a+p=

1 2
5] and aA? + BA = 21 for some o, 8 € R, then

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.7

B. 10

C. 12

D.5

Answer: B

Solution:

1

To solve the given equation «A? + BA = 2I where A = [ 5 5

Sl I

Calculating the matrix multiplication:

] , we first need to compute A2:
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42 [ (1)) + (2)(-2)

(1)) + (2)(=5) ]: [—3 —8]
(=2)(1) + (=5)(=2) (=2)(2) + (=5)(-5)

8 21

Next, substitute A? into the equation aA? + SA = 21I:

S R P B e

Break this down into:

—-3a —-8a B 2/ {20
[Sa 21a] + [—2B —55] N [O 2]

Equate the corresponding elements from both sides:

—3a+p=2
—8a+28=0
8a—28=0

2l — 58 = 2

From the second equation —8a + 28 = 0, we solve for 3:

26 =8a= =4«

Substitute 5 = 4« into the first equation:
—3dat+da=2=a=2

Using 8 = 4a, we find:

B=4(2) =38

Finally, calculate o + 3:

at+pB=2+8=10

Questions1

The system of equationsz + 2y + 32 =6,z + 3y + 5z =9,

2z 4+ 5y + az = 12 has no solution when a =

AP EAPCET 2024 - 19th May Evening Shift

Options:
A5
B.6
C.7

D.8
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Answer: D

Solution:

To find the value of a that makes the system of equations have no solution, we need to ensure that the
determinant of the coefficient matrix is zero. This will indicate that the equations are linearly dependent,
leading to no unique solutions.

Given the system of equations:

T+ 2y + 3z =6,
z+3y+52=09,
2z + 5y +az = 12,

we consider the coefficient matrix:
1 2 3
1 3 5
2 5 a
Calculate the determinant of this matrix:

1
D=1
2

Tt W N
Q Ot W

The determinant is calculated as follows:

D=1-(3a—25)—2-(a—10)+3-(5—6)
=3a—25—2a+20—-3
=3a—2a—-25+20—-3
=a—8.

Setting the determinant D = 0 gives:
a—8=0,

which simplifies to:

a=38.

Therefore, the system of equations has no solution when a = 8.

Question52

1 —x -2
If a, 3,7 are therootsof | —2 4 —x| =0,then af+ By + ya =
-2 1 —=z

AP EAPCET 2024 - 18th May Morning Shift

Options:
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A.6

B.8

C.0

D. -4
Answer: C

Solution:

We have.

- -z -z
=|-2 44—z -2 |=0
1 -2 1-=z
1 1 1
=—z|—-2 4—-x -2 |=0
1 -2 1-=z

Cg — 02 *Cl and 03 — 03 —Cl,we get

1 0 0
=-—z|-2 6—x2 0|=0
1 -3 —=z

~ (a)(-)(6-2)=0
' — 622 =0

Sum of product of zero

_ Coefficient of T 0
" Cocflicient of z3

Hence, af + By +p* =0

Questions3

If the determinant of a 3rd order matrix A is K, then the sum of the
determinants of the matrices A* and (4 — A?) is

AP EAPCET 2024 - 18th May Morning Shift

Options:
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A.2K
B.0

C. K?
D. K

Answer: C

Solution:

We are given that the determinant of a 3rd order matrix A is K. Hence, |A| = K.
For a matrix A, the determinant properties used here are:

The determinant of the transpose of a matrix is the same as the determinant of the matrix itself. So,
AT = 4] = K.

The determinant of the product of a matrix with its transpose is |AAT| = |A||AT| = K x K = K2
Now, we are asked to find the sum of the determinants of matrices A* and (A — A*).

Since the determinant of a product is the product of the determinants and given |A| = K, we have:
A4 = [A]* = K*.

To find | A — A*|, note that:

By matrix properties, |(A — A*)| = simplify or evaluate separately.

Given the expresion |(AAT) + (A — AT)| in the context, we simplify:

|AAT| +|(A— AY| =K%+ |A| - |AT|= K>+ K - K = K~

Thus the result for the sum of these determinants aligns with the property calculations stated, giving us the
simplified determinant result of K 2.

Question54

While solving a system of linear equations AX = B using Cramer's
rule with the usual notation if

1 1 1 5 1 1 o
A=12 -1 2,A;=|4 -1 2|and X = |2, then o? + B* =
-1 1 5 11 1 5 B

AP EAPCET 2024 - 18th May Morning Shift
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Options:

A.9
B. 13
C.5
D. 25
Answer: C
Solution:
‘We have,
1 1 1
A=12 -1 2
-1 1 5
=1(-5-2)—1(10+2)+1(2—-1)
= —7-12+1
= _18 £ 0
5 1 1
Ai=|4 -1 2
11 1 5
—5(—5—2) —1(20 — 22) + 1(4 + 11)
=-35+4+2+15
— 18
1 1 5
A;=|2 -1 4
-1 1 11

—1(—11-4) —1(22+4) +5(2 1)
— —15—26+5=—36

A -1
CTA T T8¢
A;  —36
:—:_:2

R N

Hence, a? + 5% = 12 + 22 = 5.

Questions5
3 -3 4

IfA= |2 —3 4|,then AAT isa
0 -1 1
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AP EAPCET 2022 - S5th July Morning Shift
Options:

A. symmetric matrix

B. skew-symmetric matrix

C. singular matrix

D. inverse of A

Answer: A
Solution:
Here,
3 -3 4
-2 -3 4
0 -1 1
3 2 0
AT=1-3 -3 -1
4 4 1]
3 -3 413 2 o0
AAT =12 -3 4| -3 -3 -1
0 -1 1] |14 4 1

AAT = 16+9+16 4+9+16 0+3+4
[0+3+4 0+3+4 0+1+1
34 31 7]

04+9+16 6-+9-+16 0+3+4}

AAT = |31 29 7

7 7 2
34 31 7

(44")" = [31 29 7}

7T o7 2

So, AAT is a symmetric matrix.

Question56

If AX = D represents the system of simultaneous linear equations
r+y+2z2=6,br—y+2z=3and 2z +y — z = —5, then (Adj A)
D —

AP EAPCET 2022 - 5th July Morning Shift
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Options:

8
A. |-16
40

32
B. | 64
|—160

[—16
C.| 32
80

(12
D. |24
60

Answer: C

Solution:

The given system of equation is 5z —y + 2z = 3,z + y + z = 6 and 2z + y — z = —5 In matrix form, if may
be represented as where

1 1 1 T 6
A=15 -1 2 |,z=|ylandD= | 3
2 1 -1 z -5

Thus, A is a non-singular matrix, so A~ exist.

Cn = (—1)1+1 _11 _21 =-1
o= 2|9
O3 = (_1)1+3 Z _11 —7
SRR Y R
O = (1) ; _11 _
0 = (1! H .
031:(_1)3+1 _11 ; =3
032:(_1)3+2; ;‘:3
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Then, adj(4) = | 2

—1 2 3776
(adjA)-D=1]9 -3 3|3

(7 1 6] |5
[—6 4+ 6 — 15 —15
= 54915] = [30:|
| 42 4+ 3+ 30 75
Questions7

1 0 1 3
IfA= ,B = , then det (A° + B®) =
2 1 0 1

AP EAPCET 2022 - Sth July Morning Shift
Options:

A. —68

B.

-212
C. 665
D. 720

Answer: B

Solution:
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A=l el

1 0][1 0
2 _
=4 2 1] {2 1}
14+0 040 10
A2 = —
- 242 0+1] [4 1]
_1 Lo
= A3 = 0 0 [A2-A:A3]
4 1] |2 1]
[14+0 0+0 1 0
3 _ _
A= 1 ]_[6 1]
1 0]
Similarly, A% = {12 . [A" = Ag; = n x 2]
. ]
NOW,B:[ 3]
0 1
1 3]1 3
B? =
= 0 1] [0 1]
[1+0 343 1 6
B = =
- 0+0 0+1] [0 1]
Lo [V B3] [t
o 1o 1] [0 1

1 18
0 1

(4°+ BY) = [112 (1)] + Ll) 118]

2 18
12 2

Similarly, B® = [ ] [B" = B1s =n X 3]

A6+BG—{

Det (A° 4+ B°) = 4 — 216 = —212

Questions8
cosx —sinxz 0
LetG(z) = [sinz cosz Of.Ifx+ y=0then G(z)G(y) =
0 0 1

AP EAPCET 2022 - 5th July Morning Shift
Options:

A. null Matrix

B. skew-symmetric Matrix

C. identity Matrix
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D. symmetric Matrix

Answer: C
Solution:
cosx —sinxz 0
Here, G(z) = [sinz cosz O
0 0 1

cosy —siny 0
G(y) = |siny cosy O
0 0 1

So,z4+y=0=y=(—x)

cos(—z) —sin(—z) 0
Now, G(—z) = |:sin(a:) cos(—x) O]
0 0 1
[cosz —sinz 0 cosz sinz 0
G(z)-G(y) = |sinz cosz O] [sinw cos T 0]
| 0 0 1 0 0 1
1 0 0
=10 1 O:| =1
0 01

Questions9

2 —
If A= [ 13] , then (A7)” + (124)T =

AP EAPCET 2022 - 4th July Evening Shift

Options:
8 12
A.b
-9 5
Bs| o 0
' —12 5
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[ 40 —60]
D.
—45 25

Answer: D

Solution:

Given, A = 2 3
-4 1

(A7) + (124)7
(2 —4]® [24 -36]"
sl

-3 1 —48 12
16 —12 24 48
-9 13 36 12

[16+24 —12—-48] [40 —60
-9-36 13+12| |-45 25

Question60

If a, b, c are respectively the S th, 8 th, 13 th terms of an arithmetic
a 5 1

progression, then |[b 8 1| =
c 13 1

AP EAPCET 2022 - 4th July Evening Shift
Options:

A.0

B. 1

C. abc

D. 520

Answer: A

Solution:

Given, a, b and c are respectively 5th, 8th, and 13th terms of arithmetic progression.
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sa=P+(5-1)d

=a=P+4d
b=P+ (8- 1)d
= b=P+7d
c=P+ (13- 1)d
=c=P+12d
a 5 1 P+4d 5 1
b 8 1 =|P+7d 8 1
c 13 1 P+12d 13 1
P 5 1 4d 5 1
=P 8 1/4+|7d 8 1
P 13 1 12d 13 1
1 5 1 441 5 1
=P1 8 1/4+d|7+1 8 1
1 13 1 12+1 13 1
5 5 1
=P-0+d|8 8 1|=P-04+d-0=0
13 13 1
Question61
1 0 0

If A= |a —1 0] issuchthat A2 = I, then

b ¢ 1

AP EAPCET 2022 - 4th July Evening Shift

Options:

Ab=

B.b— 2

C.b = aie

D.b=+/ac

Answer: B
Solution:

Given that,

Get More Learning Materials Here: &
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A? =

o
Il—\OO“l—\OOI

1
a
b
10
a
b

1
a
b

Since, A2 = I (given)
=b+ca+bdb=0
—ca

=b= 5
Question62
—2 1
Let A= | 1 |. If the roots of the equation det A = 0 are
2 —1
[, m then I3 —

AP EAPCET 2022 - 4th July Evening Shift

Options:
A. 35

B. =35

C. 19
D.-19
Answer: C

Solution:

Given,

-2 z 1
A=|z 1 1
2 3 -1

Given, det A =

Get More Learning Materials Here: &

-2 =z
r 1
2 3 -1

=0
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= —2(-1-3)+z(24+2)+1B8z—-2)=0

= 8+2z+2>+3z—-2=0

= z22+52+6=0=(z+2)(z+3)=0

= x=—-2and —3

. l=—2andm=-3
P—-m?=(-23-(-3)%=-8+27=19

Question63

Fori=1,2,3and j = 1, 23If
a; +b? +c? =1,a;a; + bb; + cic; = 0,Vi # jand
ap az as

A= [b; by bs|,thendet (AAT) =

C1 Co C3

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.0

B.1

C. -1

D.3

Answer: B

Solution:

Given, af + b2 + ¢ =1
= al+bi+ci=1
a3 +b3+cs=1
2 12, 2 _
az +b3+c3=1

Given, a;a; + b;b; +c;c; =0 [i,5=1,2,3,i # j]

Letp = a1i+ byj + ¢k
q = azi + byj + ok
r = asi+ b3j+ c3k
lpl=lal=r|=1
P-q = (a;i+bij+cik) - (asi+ boj + c3k)
= ajay + biby +cica =0
=plgq

Get More Learning Materials Here: & m
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Similarly,q L r,r L p

a; as ag a; by ¢
NOW,A: b1 b2 b3 = (a2 b2 Cy| = [p q I'] =1
c1 ¢y c3 a3 by cs3
= det (AA") =1
Question64
3 -2 6
IfA=1|-6 —3 2|,then
-2 6 3

AP EAPCET 2022 - 4th July Morning Shift

Options:
AA1T=A
B. At = AT

C. A~ ! does not exist

DAl=-A
Answer: B
Solution:
. 3 -2 6
A:7 —6 -3 2
-2 6 3

1 3 -2 6
|A| = -5 —6 —3 2| [.det(kA) =Ek"det A]

-2 6 3
1
= —7[3(=9 —12) +2(~18 + 4) + 6(—36 — 6)]
1
= —5[-63 - 28 - 252]
—343
=— = ~1# -0
—21 14 42
Adj(4) =% | 42 21 -14
14 —42 -21

Get More Learning Materials Here: & m
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[ adj(kA) = k"' adj A]

—21 42 14
:% 14 21 —42

—42 -14 -21
21 42 14
Now, A1=20d — 1114 21 42]
|42 —14 21
3 —6 -2
1[2 By
7
6 2 3
A—l AT
Question65
a? 5 10
If A= . and det (A ): 1024, then o =
—a

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. =2

B. -1

C.-3

D.0

Answer: C

Solution:
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Step 1: Given matrix A

The matrix A is given as;

Step 2: Find the determinant of A
) _ a bl
The determinant of a 2 x 2 matrix A = [C dj| is calculated by:
det(A) = ad — be

For matrix A, we have:

So,
det(A) = (a®)(—a) — (5)(5) = —a® — 25
Thus, the determinant of A is:
det(A) = —a® — 25
Step 3: Use the condition det(A'") = 1024
Now, we are given that det(A1”) = 1024. The property of determinants tells us that:
det(A") = (det(A))"
Thus:
det(A'™) = (det(A))!?
We are told that:
(det(A))" = 1024
Since 1024 = 2% we have:
(det(A4))*? = 210
Taking the 10th root of both sides:

det(A) = 2
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Step 4: Solve for &

From earlier, we found that:
det(A) = —a’ — 25

We know that det(A) = 2, so:

—a® —25=2
Solving for a’:
—a® = 2?|
a* =27
Taking the cube root of both sides:
o =—3

Final Answer:

Question66
5 sin’f cos26
Let A= | —sin? -5 1 |.Then, maximum value of det(A)
cos2 6 1 5
is

AP EAPCET 2022 - 4th July Morning Shift
Options:
A. —125

B. 200

C 255

2

D. 145

Answer: A

Solution:

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



5 sin?@ cos®6
A= |—-sin?0 -5 1
cos? 0 1 5

|A| = 5(—25 — 1) —sin? @ (-5 sin? @ — cos® 0)

+ cos® 0 (— sin” 6 + 5 cos? 0)

= —130 —sin? 6 [—5 (1 — cos? 0) — cos? 0}

+ cos? 6 [— sin?6 + 5 (1 — sin? 0)}

= —130 —sin® @ (—5 + 4 cos? 9) +cos’ 0 (—6 sin® 0 + 5)
= —130 + 5sin® 0 — 4sin® fcos* @

— 6sin®6Ocos? 0+ 5cos?

— —130+5— 10sin?@cos? 0

|A| = —125 — 10sin? § cos? 6

|A|max =—125
Question67

x? x? T £ z
I ?f?i 1;;28 — AriB (22 111)72 (fzjf; 7, then the value of
A+B+C+D+E+F=

AP EAPCET 2022 - 4th July Morning Shift
Options:

A. 21

B. 22

C.28

D. 29

Answer: C

Solution:

242422428 _ Axz+B + Cz+D Ez+F
(x2+1)? z2+1 (z241)? (z2+1)?

Letz2+1=k
= zX=k-1

Substituting 22 = k — 1 in LHS, we get
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(k—1)2+24(k—1)+28 k?4+22k+5

k3 k3
1 22 5

ET e
1 22 5

T@) @i @21

On comparing with RHS, we get

Ar+B=1,Cx+D=22and Ex+ F =5
Atz =1,
A+B=1,C+D=22andE+ F=5
SA+B+C+D+E+F=1+22+5=28

Question68
ai bl C1
Ifke Randdet A = |ay by co| = k, then
a3 bz c3
ai b1 c1
det B = |a2 + 2a; bz + 2b1 c2 + 2c1| is equal to
as b3 C3

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.0

B. 2k

C.k

D. k?

Answer: C

Solution:

al bl Ci1

det A = lay by co| = k(given)

a3 bz c3
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a by C1
Then, det B = |as + 2a1 b2 +2b1 c¢2 + 2¢1
as b3 C3
ap by ¢ a by C1
=lay by co| +|2a; 2b; 2¢
a3 by c3 a3 b3 c3
=k+0
=detB=k
Question69

(/2020 /2021 /2021 +/2023]
V4040 /4042 +/4044 +/4046
If A= v v , then the rank of A is
v/6060 /6063 +/6066 +/6069

v/8080 /8084 /8088 /8092

AP EAPCET 2021 - 20th August Evening Shift
Options:

Al

B.2

C.3

D. 4

Answer: A

Solution:
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(V2020 /2022 /2022 /2023 ]

V4040 /4042 /4044 /4046

V6060 /6063 /6066 /6069

[1/8080 /8084 /8088 /8092

[ /2020 V2021 /2022 +/2023]
V242020 /212021 /4044 /4046
V32020 /32021 /6066 /6069

| V42020 /42021 /8088 /8092

Ry — Ry — V2R;,R; — R3 — V3R1, Ry — R, — V4R,
(12020 /2021 /2022 /2023

A~ 0 0 0 0
0 0 0 0
0 0 0 0

*.* A has one non-zero row
.. Rank (A)=1

Option (a) is correct.

Question70

r z2 1+2°
Ifly 3> 1+ =0andz,yand z are all distinct, then zyz is

z 22 142
equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A —1

B. 1

C.0

D.3

Answer: A

Solution:

The given equation is:
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z z2 1+2°

2 1+ 3| —
y vy )
z 22 142

We can rewrite the third column as (1) + (the cube term), so this is the same as:

z x2 1 x 2 23
y y¥ 1ty ¢ 3| =0
z 22 1 z 22 23

Let’s call the first determinant as A and the second as B.

Step 1: Find the value of |A]

z z? 1
LetA=|y > 1
z 221

T z? 1

Subtract first row from second and third,Rs — Ry — Ry, R3 — R3 — Risoly—z y*> —xz2 0

z—x z2z°—z° 0
Now, since last column for R, and Rj3 is 0, expand along third column:
Al = (y— 2)(2* — 2%) — (z — 2)(y* — 2?)
=(y—2)(z-2)(z+2) - (z-2)(y—2)(y + 2)
=@y-2)z-2)(z+z-y—2)
=(y—2)(z-2)(z -y
Step 2: Find the value of |B|

z =2 z°
B=ly y* ¢
z 2 2B

1 =z 22

Factor z,y, z from each row:= zyz |1 y y2

1 z 22

Now, do the same row operation as before:Ry — Ry — Ry, R3 — R3 — R;

1 T x?

So determinant becomes:zyz |0 y—z y? — x>

0 z—z 22—22

Expand this along the first column:

|B| = zyz{(y — 2)(z* — 2*) — (z — 2)(y* — 2?)}

= ayz(y — z)(z — z)(z — y)

Step 3: Use the original equation

We have:|A| + |B| = 0So,(y — z)(z —z)(z —y) + zyz(y —z)(z —z)(z —y) =0

Factor out (y — 2)(z —z)(z —y):(y —2)(z — z)(z — y) (1 + zyz) =0
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Because z, y, z are all different, (y — z)(z — z)(z — y) # 0.S0,1 + zyz =0

Therefore,xyz = —1

Question71

Let A be a n X n matrix such that A is upper-triangular. Then, adj(A)
is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. lower triangular matrix

B. upper triangular matrix

C. diagonal matrix

D. scalar matrix

Answer: B

Solution:

c —b
0 a ] which is a upper triangular matrix. Then, for any

n X n matrix A, adj A is also upper triangular matrix.

b
Letn = 2 (say) and A = [g c],Then adjA = [

Question72
r x> z°

If f(x) = |1 2z 3z2|, then the ratio f"(x) : f'(x) is equal to
0 2 6z

AP EAPCET 2021 - 20th August Evening Shift
Options:

A.2:x
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B.z?:z
C.3z:2
D.6:zx
Answer: A
Solution:

2 3

z T
1 2z 322
0o 2 6x

T

flz) =

Expand along column 1
f(z) = z (1222 — 62?) — (62° — 22°)
=z (6:102) — 4a® = 62> — 42® = 228
f(z) = 22° = f'(2) = 62*
f'(z) =12z

Then, f"(z) : f'(z) =12z : 622 =2: ¢

Question73
1 -5 7
The trace of the matrix A = | 0 7 9] is
11 8 9

AP EAPCET 2021 - 20th August Morning Shift
Options:

A. 17

B. 25

C.3

D. 12

Answer: A

Solution:
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Trace of A = Sum of diagonal elements of A

1 -5 7
Given, A= | 0 7 9
11 8 9

=1+7+9=17

Question74

If A, B and C are the angles of a triangle, then the system of

equations—z + ycosC + zcos B=0,zcosC — y+ zcos A = 0 and
xcosB+ycosA—2z2=0

AP EAPCET 2021 - 20th August Morning Shift

Options:

A. Only zero solution

B. A non-zero solution for all AABC

C. Only zero solution but for certain values of A, Band C

D. A non-zero solution if AABC is an equilateraltriangle and not for all triangles.

Answer: B
Solution:

—xz+ycosC+ zcosB=0
xcosC —y+zcosA=0
xcosB+ycosA—Z2=0

—1 cosC cosB
A=|cosC —1 cosA

cosB cosA -1
=-1(1- cos? A) + cos C(cos A cos B + cos C)
+ cos B(cos Acos C + cos B)

= —1+ cos®> A+ 2cos A cos Bcos C
+cos’>C +cos’ B
= —sin? A + cos? B + cos? C + 2 cos A cos Bcos C
Clearly, A > 0.
= System of equations has a non-zero solution.
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Question75

It 1 —tan6 1 tan 6] a —b th
= , then
tan @ 1 —tan@ 1 b a

AP EAPCET 2021 - 20th August Morning Shift
Options:

Aa=1,b=1

B.a =sin260 and b = cos 26

C.a = cos 260 and b = sin 20

D.a=0andb=0

Answer: C
Solution:
Let A — [ 1 tanﬂ
—tané 1
-1 _ a,dj(A)
| Al

B 1 1 —tand
~ \sec2d / [tan6 1

S 1 1 —tan@ 1 —tand
0, —=7
sec’0 | tan @ 1 tan 6 1

1 1 — tan?6 —2tané
N seczﬂ{ 2tan 6 —tan20—|—1}
cos20 —sin26 a —b

[sin 20 cos26 ] - [b a ]

= a=cos26,b=sin20

Question76

a b C
What is the valueof la —b b—c c¢c—al?
b+c c+a a-+b
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AP EAPCET 2021 - 20th August Morning Shift
Options:

A. a® + b3 + 3 + 3abce

B.a® + b% + ¢ — 3abe

C.a® +b® + ¢* — 6abc

D. a® + b% + ¢® + 6abc

Answer: B

Solution:

a b c

[ab b—c ca] [R1 — R1 + R3]
b+c c+a a+b

[ 1 1 1 7
=(a+b+c)la—b b—c c—a
(b+c ct+a a+b
[ 1 1 1 ]
=(a+b+c)|la+c b+a b+c| [Ry— Ry+ R
|b+c c+a a-+D]

Cz—>Cz—Cland03—>Cg—Cl
1 0 0
=(a+b+c)|lat+c b—c ba]
b+c a—b a—c
= (a+b+¢)[(b—c)(a—c)—(b—a)(a—D)
=(a+b+c)(ab—bc—ca+c® —ba+b’+a®— ab)
= ) (
c

a+b+c a2+b2+62—ab—bc—ca)
=ad+ b+ — 3abe

Question77
b-+c a a
The value of | b c+a b |is
C C a+b
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AP EAPCET 2021 - 19th August Evening Shift
Options:

A. abc

B.(a+b)(b+c)(c+a)

C. 4abc

D.(a —b)(b—c)(c—a)

Answer: C
Solution:
b+c a a
b c+a b
c c a+b

=(b+c)[(c+a)(a+b)— b —a(ab+b2—bc)
=®b+c)(ac+bc+a*+ab—bc) +a(bc—c*—ac)

— ab — ab® + abc + abe — ac® — a’c

= abc + a’b + ab® + ac® + a’c + abc — a’b — ab® + abc + abc — ac?® — a’c
= 4abc

Option (¢) is correct.

Question78

Let A, B, C, D be square real matrices such that
CT = DAB,D' = ABC and S = ABCD, then S? is equal to

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.S

B. BCD

C. ST

D. ($7)* = (s2)"

Answer: D
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Solution:

DT = ABC
and S = ABCD

S? = (ABCD)(ABCD) = (DT . D)(D*D)

+§=ABCD =D'D
ST =(DTD)T = DD
.. From Eq. (i), we get
S% = (ST)?

S2 — (ST)2 — (82)T

Question79
a? 15 31 2a 3 5

A= 112 b2 41|l and B= 1|2 2b 8 are two matrices
35 61 2 1 4 2¢-—3

such that the sum of the principal diagonal elements of both A and B
are equal, then the product of the principal diagonal elements of B is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A. 4

B.0

C. -4

D. —12

Answer: C

Solution:
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35 61 c2

2a
B=]2 2b
|1 4 2¢—-3

Given, trace of A = trace of B

(a2 15 31
A= |12 2

5

8

=a’+b+c?=2a+2b+2c—3

= (a®>-2a4+1) + (b*—2b+1) + (> —2c+1) =0

= (@-1)2+0b-1)°+(c-1)°>=0
=a=1b=1c=1

Then product of diagonal elements of B

= (2)(2b)(2¢ — 3) = (2)(2)(2  3) = 4

Question80

Let a,b and c be such that b + ¢ # 0 and
a a+1 a-—1

—b b+1 b—-1
c c—1 c+1
a+1 b+1 c—1
4+ a—1 b—1 c+1|=0,

(_1)n—|—2a (_1)n—1b (_1)nc

then the value of n is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A. zero

B. any even integer

C. any odd integer

D. any integer

Answer: C
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Solution:

a a+1 a-—1
-b b+1 b-1
¢c c—1 c¢+1

a+1 b+1 c—1
+| a—-1 b—-1 c+1|=0
(-1)™2a (-1)""b (-1)"c
141 = AT
a —-b c
=la+1 b+1 c—1
a—1 b—1 c+1
a+1 b+1 c¢c—-1
+(-)"la—1 b—1 c¢+1=0
a —b c

Ry <+ R3 and R3 +» R; in 2nd determinant
a -b c
a+1l b+1 c—1
a—1 b—1 c+1
a —b c
a+1l b+1 c—-1
a—1 b—1 c+1

=

+(-1)" ~0

Both determinants are equal and their sum is zero when n is an odd integer.

Question81

The equation whose roots are the values of the equation
1 -3 1

1 6 41 =0is

1 3z z2

AP EAPCET 2021 - 19th August Morning Shift
Options:

Az?+z+2=0

B.z?2+z—-2=0

C.z24+2x+2=0
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Dz2—2z-2=0
Answer: D

Solution:

1 -3 1
1 6 4
1 3z 2?
= 1(62® — 12z) + 3 (2> —4) +1(3z — 6) =0
=622 — 122 +32> - 12+3z—-6=0
=922 - 92— 18 =0

=z2-2-2=0

=0

Question82

Let a and b be non-zero real numbers such that ab = 5/2 and given
—b

A= {Z ] and AAT = 207 (I is unit matrix), then the equation
a

whose roots are a and b is

AP EAPCET 2021 - 19th August Morning Shift
Options:

A z2F102+5=0

B.2224+ 10z +5=10

C.z’>—bz+3 =0

D.z2-25z+ 5 =0

Answer: B

Solution:
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A_[a —b]
b a
Then, AT = [a b]
-b a
AAT =201
a —-blla b 1 0
=2
[b a][—b a] 0[0 1}
N a®>+b 0 ] [20 0
0 a2+b2| [0 20

a?+ b2 =20
=  (a+b)?—2ab=20
= (a+b)2—20+2xg {'_'ab—g:|

or (a+b)?=25
or a+b=4b

Equation whose roots are a and b is given byz? + (a + b)z +ab=0

or x2i5x+%:00r2m2i10m+5:0

Question83
1 -1 1 4 2 2

IfA=1|2 1 -3|,10B=|-5 0 «| and B= A1, then the
1 1 1 1 -2 3

value of o is

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.2

B.0

C.5

D. 4

Answer: C

Solution:
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1 }
11
=1(1+3)+1(2

4

2
and 10B = | -5 a
1 -2 3

. |10B] = 4(2a) — 2(—15 — @) + 2(10)
= 10°|B] = 10a + 50 [ |kA| = k™| 4]] ... (ii)
wB=A"
= |B| = |A7!| = |A]

1

1 .
= |B| = |A| =10 [ [rom Eq. (i)

1
(c)A= [

1
-3
1
12+3)+1(2-1)=10 ...()
2
0

[from Eq. (i)]From Eq. (ii), we get
1000 . 10 = 10a 4 50

_ 50 _
ora = 43 =5

Question84
4 2 (1-x)

The rank of the matrix |5 & 1 is 1, then,
6 3 (1+ux)

AP EAPCET 2021 - 19th August Morning Shift

Options:
A k= %,x:%
B. k= %,w#%

Answer: A

Solution:

4 2 1—=x
LetA= 1|5 k 1

6 3 1+z
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Given that, rank of matrix Ais 1.
= All the minors of order 2 are zero.
SoMs33 =0
4 2
= =0
5 i

ordk—10=0ork= 2

avu =" 1|0
e ‘3 1+a
or% 1 =0

3 1+=x
0r%+%x—3=0
or%w:%
OILC:%
Question85

loga; logaz logas

Ifai,as,....a9 arein GP, then |logas logas logasg|is equal to

logar; logas logag

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.log (a1, as,--.ay)

B. 1

C. (logay)®

D.0

Answer: D

Solution:

ai,as,...,aq, are in GP.

Then, ¢+ = Z—; =... Z—: = 7 [common ratio]
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loga; loga, logas

Now, [logas logas logasg

loga; logag logag

03%03*02702%02*01

logar log > loggt

logas logg> logt

loga; log+> log Z—Z

or logay, logr logr| =0

loga: logr logr

logar logr logr

['.- C2 and C3 are identical]

Question86

AP EAPCET 2021 - 19th August Morning Shift

Options:
A. 2020
B. 2025
C. 2030
D. 1849

Answer: B

Solution:

a=2+j+3kb=i+3j—kec=3-j—2k
ara=4+14+9=14
a-b=b-a=2+3-3=2
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a-c=c-a=6—-1—-6=-1
bbb=1+9+1=11
b-c=c-b=3-3+2=2
ccc=9+1+4=14

a-a a‘b a-c 14 2 -1

Now, [b-a b:b b-c|=| 2 11 2
c-a c¢c-b c-c -1 2 14

=14(154 — 4) — 2(28 +2) — 1(4 + 11)

= 2100 — 60 — 15

= 2025
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