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JEE MAIN DETERMINANTS — PYQS

Max. Marks: 304 Questions: 76

Section A (MCQ) — 62 questions

Q.1 If the system of linear equations :
x + y + z = 6,
x + 2y + 5z = 10,
2x + 3y + λz = μ
has infinitely many solutions, then the value of
λ + μ equals :

(1) 12 (2) 16 (3) 22 (4) 28

Scan or tap for the
full solution �

Q.2 Let  and

  If   then

 equals :

(1) 289 (2) 361 (3) 441 (4) 529

Scan or tap for the
full solution �

Q.3 The sum of all possible values of   for
which the system of equations :

x + y + 3z = 0
has a non-trivial solution, is equal to :

(1) π (2) 2π (3) 3π (4) 4π

Scan or tap for the
full solution �

Q.4 Let A be a 3 × 3 matrix such that

     and

If   then  is equal to:

(1) 16 (2) 25 (3) 49 (4) 64

Scan or tap for the
full solution �

Q.5 Consider the system of linear equations in x, y, z :
x + 2y + tz = 0
6x + y + 5tz = 0
3x + t2y + f(t)z = 0
where  is a differentiable function. If this
system has infinitely many solutions for all  

then f

(1) is a constant function
(2) is strictly increasing on 
(3) is strictly decreasing on 
(4) has two critical points Solution �

Q.6 If  is defined by

  

and   then k is equal to :

(1) 3 (2) 4 (3) 5 (4) 6

Scan or tap for the
full solution �

Q.7 Let   Then the sum of all elements

of the matrix  is equal to:

(1) 3 (2) 4 (3) −4 (4) −3

Scan or tap for the
full solution �

Q.8 If the system of equations :
x + y + z = 5
x + 2y + 3z = 9
x + 3y + λz = μ
has infinitely many solutions, then the value of
λ + μ is :
(1) 16 (2) 18 (3) 19 (4) 21

Scan or tap for the
full solution �
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Q.9 Let  and   where α

is a real number. If the largest possible value of α is
p, then the circle (x − p)2 + (y − 2p)2 = 320,
intersects the co-ordinate axes at

(1) 1 point (2) 2 points
(3) 3 points (4) 4 points

Scan or tap for the
full solution �

Q.10 Let  be such that the system of linear
equations
x + 2y + z = 5
2x + y + αz = 5
8x + 4y + βz = 18

has no solution. Then  is equal to :

(1) −4 (2) 4 (3) 8 (4) −8

Scan or tap for the
full solution �

Q.11 If the system of equations
x + 5y + 6z = 4,
2x + 3y + 4z = 7,
x + 6y + az = b
has infinitely many solutions, then the point (a, b)
lies on the line

(1) y − x = 3 (2) x − y = 3
(3) x + y = 11 (4) x + y = 12

Scan or tap for the
full solution �

Q.12 Let P = [pij] and Q = [qij] be two square matrices of
order 3 such that qij = 2(i+j−1)pij and  

Then the value of  is:

(1) 81 (2) 16 (3) 124 (4) 32

Scan or tap for the
full solution �

Q.13 Let   x > 0, 

and 

If  and B = adj(adj A) be such

that |B| = 81, then α2 is equal to

(1) 2 (2) 4 (3) 3 (4) 1

Scan or tap for the
full solution �

Q.14 Among the statements :
I: If

 

then   and

II: If   then

p2 = 196q2.

(1) both are true (2) both are false
(3) only I is true (4) only II is true

Scan or tap for the
full solution �

Q.15 The system of linear equations
x + y + z = 6
2x + 5y + az = 36
x + 2y + 3z = b
has :
(1) unique solution for a = 8 and b = 16
(2) infinitely many solutions for a = 8 and b = 14
(3) infinitely many solutions for a = 8 and b = 16
(4) unique solution for a = 8 and b = 14

Scan or tap for the
full solution �

Q.16 Let n be the number obtained on rolling a fair die. If
the probability that the system
x − ny + z = 6
x + (n − 2)y + (n + 1)z = 8
(n − 1)y + z = 1

has a unique solution is   then the sum of k and all

possible values of n is :

(1) 22 (2) 20 (3) 24 (4) 21

Scan or tap for the
full solution �

Q.17 If  is a solution of the system of equations

AX = B, where  and   

then |x + y + z| is equal to :

(1) 3 (2) 2 (3) (4) 1

Scan or tap for the
full solution �
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Q.18 If the system of equations
3x + y + 4z = 3
2x + αy − z = −3
x + 2y + z = 4
has no solution, then the value of α is equal to:

(1) 13 (2) 4 (3) 19 (4) 23

Scan or tap for the
full solution �

Q.19 Let 

If     then m + n
is equal to

(1) 22 (2) 20 (3) 24 (4) 26

Scan or tap for the
full solution �

Q.20 Let A be a 3 × 3 matrix such that
|adj(adj(adj A))| = 81.

If  

then  is equal to :

(1) 820 (2) 866 (3) 750 (4) 732

Scan or tap for the
full solution �

Q.21 Let the system of equations :
2x + 3y + 5z = 9
7x + 3y − 2z = 8
12x + 3y − (4 + λ)z = 16 − μ
have infinitely many solutions. Then the radius of
the circle centred at (λ, μ) and touching the line
4x = 3y is :

(1) (2) (3) 7 (4)

Scan or tap for the
full solution �

Q.22 Let the system of equations
x + 5y − z = 1
4x + 3y − 3z = 7
24x + y + λz = μ

  have infinitely many solutions. Then the
number of the solutions of this system,
if x, y, z are integers and satisfy 7 ≤ x + y + z ≤ 77,
is :
(1) 4 (2) 5 (3) 3 (4) 6

Scan or tap for the
full solution �

Q.23 If  

then  is equal to

(1) 28 (2) 27 (3) −1 (4) 1

Scan or tap for the
full solution �

Q.24 Let A be a matrix of order 3 × 3 and |A| = 5. If 
  then

α + β + γ is equal to

(1) 26 (2) 27 (3) 25 (4) 28

Scan or tap for the
full solution �

Q.25 Let  and A be a matrix of order 3 × 3 such that 

 and   where I is the

identity matrix of order 3 × 3. If 
 is 2m3n,
  then m + n is equal to :

(1) 14 (2) 17 (3) 15 (4) 16

Scan or tap for the
full solution �

Q.26 If the system of linear equations
3x + y + βz = 3
2x + αy − z = −3
x + 2y + z = 4
has infinitely many solutions, then the value of
22β − 9α is :

(1) 31 (2) 37 (3) 43 (4) 49

Scan or tap for the
full solution �

Q.27 If the system of equations
2x + λy + 3z = 5
3x + 2y − z = 7
4x + 5y + μz = 9
has infinitely many solutions, then (λ2 + μ2) is equal
to :
(1) 30 (2) 26 (3) 22 (4) 18

Scan or tap for the
full solution �

Q.28 Let   If Aij is the

cofactor of aij,   1 ≤ i, j ≤ 2, and

C = [Cij], then 8|C| is equal to :
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(1) 288 (2) 262 (3) 222 (4) 242

Scan or tap for the
full solution �

Q.29 Let M and m respectively be the maximum and the
minimum values of

Then M4 − m4 is equal to :

(1) 1280 (2) 1040 (3) 1215 (4) 1295

Scan or tap for the
full solution �

Q.30 Let α, β (α ≠ β) be the values of m, for which the
equations x + y + z = 1, x + 2y + 4z = m and
x + 4y + 10z = m2 have infinitely many solutions.

Then the value of  is equal to :

(1) 3410 (2) 560 (3) 3080 (4) 440

Scan or tap for the
full solution �

Q.31 If the system of equations
2x − y + z = 4
5x + λy + 3z = 12
100x − 47y + μz = 212
has infinitely many solutions, then μ − 2λ is equal to

(1) 56 (2) 59 (3) 57 (4) 55

Scan or tap for the
full solution �

Q.32 For some a,b, let

  x ≠ 0, 

  Then (λ + μ + ν)2 is equal

to :
(1) 25 (2) 16 (3) 9 (4) 36

Scan or tap for the
full solution �

Q.33 If the system of equations
x + 2y − 3z = 2
2x + λy + 5z = 5
14x + 3y + μz = 33
has infinitely many solutions, then λ + μ is equal to :

(1) 13 (2) 10 (3) 12 (4) 11

Scan or tap for the
full solution �

Q.34 If the system of equations
(λ − 1)x + (λ − 4)y + λz = 5
λx + (λ − 1)y + (λ − 4)z = 7
(λ + 1)x + (λ + 2)y–(λ + 2)z = 9
has infinitely many solutions, then λ2 + λ is equal to

(1) 20 (2) 10 (3) 6 (4) 12

Scan or tap for the
full solution �

Q.35 If A, B, and  are non-singular
matrices of same order, then the inverse of

  is equal to

(1)

(2)

(3) AB−1 + A−1B

(4)

Scan or tap for the
full solution �

Q.36 The system of equations
x + y + z = 6,
x + 2y + 5z = 9,
x + 5y + λz = μ,
has no solution if

(1) λ = 17, μ = 18 (2) λ = 17, μ ≠ 18
(3) λ = 15, μ ≠ 17 (4) λ ≠ 17, μ ≠ 18

Scan or tap for the
full solution �

Q.37 If the system of linear equations :
x + y + 2z = 6
2x + 3y + az = a + 1
−x − 3y + bz = 2b
where   has infinitely many solutions, then
7a + 3b is equal to :

(1) 12 (2) 9 (3) 22 (4) 16

Scan or tap for the
full solution �

Q.38 For a 3 × 3 matrix M, let trace (M) denote the sum
of all the diagonal elements of M. Let A be a 3 × 3

matrix such that  and trace (A) = 3. If

B = adj(adj(2A)), then the value of |B| +  trace (B)
equals :

(1) 56 (2) 132 (3) 174 (4) 280

Scan or tap for the
full solution �
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Q.39 Let   If the system of equations
3x + 5y + λz = 3
7x + 11y − 9z = 2
97x + 155y − 189z = μ
has infinitely many solutions, then μ + 2λ is equal
to :
(1) 24 (2) 25 (3) 27 (4) 22

Scan or tap for the
full solution �

Q.40 If α ≠ a, β ≠ b, γ ≠ c and   then

 is equal to :

(1) 2 (2) 3 (3) 1 (4) 0

Scan or tap for the
full solution �

Q.41 If the system of equations x + 4y − z = λ, 7x + 9y +
μz = −3, 5x + y + 2z = −1 has infinitely many
solutions, then (2μ + 3λ) is equal to :

(1) −2 (2) 2 (3) 3 (4) −3

Scan or tap for the
full solution �

Q.42 For  and a natural number n, let

  Then 2A10 − A8 is

(1) 4α + 2β (2) 0 (3) 2n (4) 2α + 4β

Scan or tap for the
full solution �

Q.43 If A is a square matrix of order 3 such that
 and

  then
m + 2n is equal to :

(1) 2 (2) 4 (3) 3 (4) 6

Scan or tap for the
full solution �

Q.44 Let A and B be two square matrices of order 3 such
that |A| = 3 and |B| = 2. Then
|ATA(adj(2 A))−1(adj(4 B))(adj(AB))−1AAT| is equal
to :

(1) 32 (2) 81 (3) 64 (4) 108

Scan or tap for the
full solution �

Q.45 If the system of equations
11x + y + λz = −5
2x + 3y + 5z = 3
8x − 19y − 39z = μ
has infinitely many solutions, then λ4 − μ is equal
to :
(1) 51 (2) 45 (3) 47 (4) 49

Scan or tap for the
full solution �

Q.46 The values of m, n, for which the system of
equations
x + y + z = 4,
2x + 5y + 5z = 17,
x + 2y + mz = n
has infinitely many solutions, satisfy the equation :

(1) m2 + n2 − m − n = 46
(2) m2 + n2 + mn = 68
(3) m2 + n2 − mn = 39
(4) m2 + n2 + m + n = 64 Solution �

Q.47 Let αβ ≠ 0 and   If

 is the matrix of cofactors of

the elements of A, then  is equal to :

(1) 64 (2) 343 (3) 125 (4) 216

Scan or tap for the
full solution �

Q.48 Let  and   If

  then

(det(A))2 is equal to:

(1) 16 (2) 36 (3) 49 (4) 1

Scan or tap for the
full solution �

Q.49 If the system of equations

has a non-trivial solution, then  is equal

to :
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(1) (2) (3) (4)

Scan or tap for the
full solution �

Q.50 If  and

X = ATC2A, then  is equal to :

(1) 243 (2) 729 (3) 27 (4) 891

Scan or tap for the
full solution �

Q.51 If the system of equations
2x + 3y − z = 5
x + αy + 3z = −4
3x − y + βz = 7
has infinitely many solutions, then 13αβ is equal to :

(1) 1110 (2) 1120 (3) 1210 (4) 1220

Scan or tap for the
full solution �

Q.52 Let the system of equations x + 2y + 3z = 5,
2x + 3y + z = 9, 4x + 3y + λz = μ have infinite
number of solutions. Then λ + 2μ is equal to :

(1) 22 (2) 17 (3) 15 (4) 28

Scan or tap for the
full solution �

Q.53 If the system of linear equations
x − 2y + z = −4
2x + αy + 3z = 5
3x − y + βz = 3
has infinitely many solutions, then 12α + 13β is
equal to

(1) 60 (2) 54 (3) 64 (4) 58

Scan or tap for the
full solution �

Q.54 If  for all   

then 2f(0) + f'(0) is equal to

(1) 24 (2) 18 (3) 42 (4) 48

Scan or tap for the
full solution �

Q.55 Let A be a 3 × 3 real matrix such that

Then, the system  has :

(1) exactly two solutions
(2) infinitely many solutions
(3) unique solution
(4) no solution Solution �

Q.56 If  

then  is equal to :

(1) 2 (2) 1 (3) 0 (4) 6

Scan or tap for the
full solution �

Q.57 Consider the system of linear equations
x + y + z = 4μ, x + 2y + 2λz = 10μ, x + 3y + 4λ2z =
μ2 + 15 where   Which one of the following
statements is NOT correct ?

(1) The system has unique solution if  and

μ ≠ 1, 15

(2) The system has infinite number of solutions if

 and μ = 15

(3) The system is consistent if 

(4) The system is inconsistent if  and μ ≠ 1

Scan or tap for the
full solution �
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Q.58 Let  be a non-zero 3 × 3 matrix,

where 

 

For a square matrix M, let trace (M) denote the sum
of all the diagonal entries of M. Then, among the
statements:
(I) Trace (R) = 0
(II) If trace (adj(adj(R))) = 0, then R has exactly one
non-zero entry.

(1) Only (I) is true
(2) Only (II) is true
(3) Both (I) and (II) are true
(4) Neither (I) nor (II) is true Solution �

Q.59 Consider the system of linear equations x + y + z =
5, x + 2y + λ2z = 9, x + 3y + λz = μ, where 
  Then, which of the following statements is NOT
correct?

(1) System is consistent if λ ≠ 1 and μ = 13
(2) System is inconsistent if λ = 1 and μ ≠ 13
(3) System has unique solution if λ ≠ 1 and μ ≠ 13
(4) System has infinite number of solutions if λ = 1

and μ = 13

Scan or tap for the
full solution �

Q.60 Let  and |2A|3 = 221 where  

Then a value of α is

(1) 9 (2) 17 (3) 3 (4) 5

Scan or tap for the
full solution �

Q.61 Let  and   The sum

of the prime factors of  is equal to

(1) 66 (2) 27 (3) 23 (4) 26

Scan or tap for the
full solution �

Q.62 The values of α, for which

  lie in the interval

(1) (−2,1) (2)

(3) (−3,0) (4) (0,3)

Scan or tap for the
full solution �

Section B (Numerical) — 14 questions

Q.63 The number of singular matrices of order 2, whose
elements are from the set {2, 3, 6, 9}, is
__________.

Scan or tap for the
full solution �

Q.64 Let  satisfy

 for

some 
Then (α − β)2 is equal to ______.

Scan or tap for the
full solution �

Q.65 Let |A| = 6, where A is a 3 × 3 matrix. If 
    then

m + n is equal to ______.

Scan or tap for the
full solution �

Q.66 Let A be a 3 × 3 matrix such that A + AT = O. If 

   and

  α, β, γ are

non-negative integers, then α + β + γ is equal to
______

Scan or tap for the
full solution �

Q.67 Let I be the identity matrix of order 3 × 3 and for the

matrix   |A| = −1. Let B be the

inverse of the matrix   Then
|(λB + I)| is equal to ________

Scan or tap for the
full solution �
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Q.68 Let A be a square matrix of order 3 such that
 and   

m > n. Then 4m + 2n is equal to _________.

Scan or tap for the
full solution �

Q.69 Let A be a non-singular matrix of order 3. If
 and

  then |3m + 2n| is equal to
______.

Scan or tap for the
full solution �

Q.70 Consider the matrices : 

and   Let the set of all m, for which the

system of equations AX = B has a negative solution
(i.e., x < 0 and y < 0), be the interval (a, b). Then 

 is equal to ______.

Scan or tap for the
full solution �

Q.71 Let αβγ = 45;   If x(α, 1, 2) + y(1, β, 2) +
z(2, 3, γ) = (0, 0, 0) for some   xyz ≠ 0,
then 6α + 4β + γ is equal to ______.

Scan or tap for the
full solution �

Q.72 If the system of equations
2x + 7y + λz = 3
3x + 2y + 5z = 4
x + μy + 32z = −1
has infinitely many solutions, then (λ − μ) is equal
to ______ :

Scan or tap for the
full solution �

Q.73 Let A be a 3 × 3 matrix of non-negative real

elements such that   Then the

maximum value of  is ______.

Scan or tap for the
full solution �

Q.74 Let A be a 3 × 3 matrix and   If

  then the remainder

when n is divided by 9 is equal to ______.

Scan or tap for the
full solution �

Q.75 Let for any three distinct consecutive terms a, b, c of
an A.P, the lines ax + by + c = 0 be concurrent at the
point P and Q(α, β) be a point such that the system
of equations
x + y + z = 6,
2x + 5y + αz = β and
x + 2y + 3z = 4, has infinitely many solutions. Then
(PQ)2 is equal to ______.

Scan or tap for the
full solution �

Q.76 Let     where

B1, B2, B3 are column matrices, and

    

If α = |B| and β is the sum of all the diagonal
elements of B, then α3 + β3 is equal to ______.

Scan or tap for the
full solution �

ANSWER KEY

Section A (MCQ) — 62 questions

Ques. 1 2 3 4 5 6 7 8 9 10 11
Ans. 3 3 4 4 2 1 4 2 3 2 2
Ques. 12 13 14 15 16 17 18 19 20 21 22
Ans. 2 2 2 2 1 2 3 3 4 1 3
Ques. 23 24 25 26 27 28 29 30 31 32 33
Ans. 3 2 4 1 2 4 1 4 3 2 3
Ques. 34 35 36 37 38 39 40 41 42 43 44
Ans. 4 4 2 4 4 2 4 4 1 2 3
Ques. 45 46 47 48 49 50 51 52 53 54 55
Ans. 3 3 4 1 1 2 2 2 4 3 3

Ques. 56 57 58 59 60 61 62

Ans. 3 4 2 3 4 4 3

Section B (Numerical) — 14 questions

Ques. 63 64 65 66
Ans. 36 4 62 18
Ques. 67 68 69 70
Ans. 38 or -38 34 14 450
Ques. 71 72 73 74
Ans. 55 38 27 7
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Ques. 75 76

Ans. 113 28
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