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JEE Main Maths Determinants Previous Year Questions
With Solutions

Question 1:

Consider the following system of equations:
Xx+2y-3z=a

2x+6y-11z=Db

X-2y+7z=c,

Where a, b and c are real constants. Then the system of equations
(a) has a unique solution when 5a=2b + ¢

(b) has an infinite number of solutions when 5a = 2b + ¢
(c) has no solution for all a, b and ¢

(d) has a unique solution for all a, b and ¢

Solution:

Given equations are x + 2y -3z = a

2x+6y-11z=>b

X-2y+7z=c
1 2 -3
A=|2 6 -—11
1 =2 7
=20-50+30
=0
a 2 =3
Ay=([b 6 -—11
c —2 7

=20a-2(7b + 11c) - 3(- 2b - 6¢)
=20a-14b-22c + 6b + 18c

=20a-8b-4c
=4(5a-2b-c)
l a -3
Ay=12 b —11
1l ¢ 7

= 7b+ 11c - a(25) - 3(2¢ - b)
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=7b+ 11c-25a-6¢c + 3b
- 25a + 10b+ 5¢

=-5(5a - 2b-c)
1 2 a
Az3=12 6 b
1 -2 ¢
=6¢c + 2b-2(2c-b)-10a
=-10a + 4b+ 2c
=-2(5a-2b-c)

For infinite solution,

A=A,=A,=A;=0

= b5a=2b+c

Then the system of equations has an infinite number of solutions when 5a = 2b + c.
Hence, option (b) is the answer.

Question 2:
Let
—30 20 56
P=190 140 112
120 60 14
and
2 T w?
A=1-1 —w 1

0 —w —w+1

where w = (- 1 +iv3) /2, and I; be the identity matrix of order 3. If the determinant of the matrix (P"'AP-
I3)? is aw?, then the value of a is equal to

Solution:

|PTAP - 1|2

=|(P'AP - 1) (PAP - 1)|

= |P'APP" AP - 2P AP + |

= |P'A%P - 2P'AP + P'IP|

= |P(A?2-2A + 1) P|

= |P'(A-1)?P|
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=P A- 12 P
=|A- 11

1 7
=[-1 —w-1

0 —w

=1 (wWw+1)+w)-7w+ w?. w)?

= (W2 +2w-Tw + 1)?
= (w?-5w+ 1)

= (- Bw)®

= 36w?

= a=236

Hence, the value of a is equal to 36.

Question 3:

The maximum value of
sin’z

f(z) = |1+ sin’x

sin’x

X € Ris:

(a) 7

(b) V5

(c)5

(d)3/4

Solution:

Given that
sin’z

f(z) = |1 + sin’x

sinix

1 + cos’x cos2x
cosit  cos?r

cosia SIN2x

1 + cos’xz cos2zx
cosir  cos2x

cosir stn2r

CcOS2T

Ci—Cy +C,
2 1+ cos’z cos2x
2 cos’x
1 cos*r

SIn2x

https://byjus.com



[EBYJU'S

The Learning App

R»]—)R»]—Rz

0 1 0
2 coscr cosa

1 cos*z sin2x

= (—1)[2 sin2x — cos2x] = cos2x — 2sin2x
Maximum value = V5
Hence, option (b) is the answer.

Question 3:

The system of equations kx +y +z =1, x + Ky + z=k and x + y + zk = k? has no solution if k is equal to
(a)-2

(b) - 1

(c) 1

(d)0

Solution:

Given equations are kx +y +z = 1
x+ky+z=Kk

X +y+zk = k2
These equations can be written as:

E 11 T 1
=A=|1 k 1|,B=|y|.C= |k
1 1 k 2 k2

The condition for no solution to the given system of equations is |A| = 0.

E1 1
D=1 k£ 1/=0
1 1 k

> k(k?*=1)-(k=1)+(1-k)=0

=>k-1)(k*+k-1-1)=0

= (k-1)(k*+k=-=2)=0

= k-1)(k-1)(k+2)=0

=>k=1,k=-2

For k = 1, the given system of equations is identical. So, the given equations have no solution when k =
-2.

Hence, option (a) is the answer.

Question 4:
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A=l A

then the value of det (A*) + det (A"°- Adj (2A))™) is equal to
Solution:

A] = —2
det(A%) = |A|* = 16
410 _ [2“3 210 1} _ [1024 1023}

0 1
4 6
-0
o[22 =6

1 31l'J
0 -2

0 |

(adj(2A))'0 = 210 [

_ 910 1 (210 - 1)]
- 0 2lﬁ
_ g1 —1023]

0 1024

|AT - adj (2A)] = 0
Al = 16
Hence, the value of det (A%) + det (A" - Adj (2A))"°) = 16.

Question 5:

If X, y, z are in arithmetic progression with common difference d, x # 3d, and the determinant of the

matrix

3 42 «z
5vV2 y| =0
k =z

by QY =

is zero, then the value of k? is
(@)6
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(b)

(c) 72

(d) 12

Solution:
X,y,zarein AP, sox +z =2y
And

(3 42 =
4 52 y|l =0
5k z
Ry — Ry + Ry — 2R»

(0 4vV2+k— 10\/” 0
4 m/_

K
—{I.—h\/’_)ulﬂ,—og U
k=62
4z = by(not possible)

= k2 =172

Hence, option (c) is the answer.

Question 6:

I 1, logso (4*—

2) and log,, [4* + (18 / 5)] are in arithmetic progression for a real number X, then the value

of the determinant

2]z —

is equal to:
Solution:

1, logqo (4*—
2. logqo (4*—

(1/2)] z—1 =z?
1 0 T
T 1 0

2) and log,, [4* + (18 / 5)] are in arithmetic progression.
2)=1+logq, [4*+ (18 /5)]

logio [4* - 2] = logso [10 . [4% + (18 / 5)]
[4% - 22 = 10 . [4* + (18 / 5)]

(@2 +4-4 .

4=10.4*+ 36

(4%2-14 .44-32=0
(4X2+2 . 4%-16.4%-32=0

4¥[4% + 2] -

16 [4% + 2] =

4*=-2o0r4*=16
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Rejected the value of 4* = - 2.

Therefore
2x —(1/2)] z—1 z?| |3 1 4
1 0 rl=1(1 0 2
T 1 0 2 1 0

=3(2)-1(0-4)+4(1-0)
=-6+4+4
=2

Question 7:

Let a, B, y be the roots of the equations, x* + ax? +bx +¢c =0, (a,b,c € Rand a, band a, b # 0). The
system of the equations (in u, v, w) given by au + Bv + yw = 0; Bu + yv + aw = 0; yu + av + Bw = 0 has
non-trivial solutions, then the value of a/ b is

(a)5

(b) 1

(c)0

(d)3

Solution:

Let a, B, y be the roots of the equations, x3 + ax> + bx + c =0

Given thatau + Bv + yw = 0; Bu + yv + aw = 0; yu + av + Bw = 0 has non-trivial solutions,

For non-trivial solutions,

a B -
8 v al=0
v a f

o’ + B2 +y*-3aBy =0
(@+B+y)((@+B+a)-33aB)=0
(-a)[a®-3b] =0

a? = 3b [because a # 0]

a’b=3

Hence, option (d) is the answer.

Question 8:
The solutions of the equation
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1 + sin®z sin’x sin?x

cos 1 + cos?x cos*x =10

4sin2r dsin2r 1 + 4sin2x

(0 <x <), are:
(a) 11/6, 511/6

(b) 711/12, 1111/12
(c) 51m/12, 7m/12
(

d) /12, /6
Solution:
Ry — Ry + R»
2 2 1
o 2 9
cos“r 1+ cos=r Cos=r =10

dsin2xr  4sin2x 1+ 4s5tn2x

Cl—i*cl—cz

0 2 1
—1 1+ cos?x cos’r =0
0 dsin2r 14+ 4sin2z

Therefore, 2 + 8 sin 2x —4 sin2x =0
=sin2x=-1/2

= x=7m/12, 1111/12

Hence, option (b) is the answer.

Question 9:

Let the system of linear equations
4x+ Ny +2z=0

2x-y+z=0
Ux+2y+3z=0,\,y €ER

has a non-trivial solution. Then which of the following is true?
@pu=6,A€ER

(b)A=2,pER

(c)A=3,pER
dpu=-6,A€R

Solution:

Given,4x+Ay+2z=0
2x-y+z=0

px+2y +3z=0
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For non-trivial solution
A=0

4 X 2
2 —1 1{=0
w2 3

4(-3-2)-A(6-W)+2(4+n)=0

-20-6A+ Au+8+ 2
-12-6A+Au+2u=0

=0

BA+2)+p(A+2)=0

(A+2)(u-6)=0

M =6, A € R[since for A = -2 the first two equations will become identical]
Hence, option (a) is the answer.

Question 10:

Let A=[a;] and B = [b;] be two 3 x 3 real matrices such that b; = (3)"?a;, where i, j = 1, 2, 3. If the

determinant of B is 81, then the determinant of A is

(a) 1/9
(b) 1/81
(c)1/3
(d)3
Solution:
by = (3)" g
3“&]]
B = 3(1-12
32[113
3% 3an
|B| = 3(112 32{122
3%a13 33ass

Taking 32 common each from C; and R,

i

|B| = 381 3{}:12 32(122 3(132

13

3ag1

3asg

3[121 32{1-31
321'122 331132
3ags  3'ass

3*ag;
3 3 {132
3tass

a31

33

Taking 3 common each from C, and R,
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ajlp az21 as
|B| =31 x9 a1 o Az
13 Q23 azs

Given IBI = 81
81 = 81x9 IAl [since |A| = |A"]
IAl = 1/9

Hence option (a) is the answer.
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