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JEE-MAIN EXAM APRIL, 2024 

 

 

Date: - 08-04-2024 (SHIFT-2) 
 

MATHEMATICS 
 

SECTION-A 
 

1. If the image of the point (−4,5) in the line 𝑥 + 2𝑦 = 2 lies on the circle (𝑥 + 4)ଶ + (𝑦 − 3)ଶ = 𝑟ଶ, then 𝑟 is 

equal lo : 

 (1) 1 (2) 2 (3) 75 (4) 3 

2. Let �⃗� = 𝚤 + 2𝚥 + 3�̂�,  𝑏ሬ⃗ = 2𝚤 + 3𝚥 − 5�̂�  and c⃗ = 3ı̂ − ȷ̂ + 𝜆k̂ be three vectors. Let r⃗ be a unit vector along 

𝑏ሬ⃗ + 𝑐. If 𝑟 ⋅ �⃗� = 3, then 3𝜆 is equal to : 

 (1) 27 (2) 25 (3) 25 (4) 21 

3. If 𝛼 ≠ a, 𝛽 ≠ 𝑏, 𝛾 ≠ 𝑐 and อ
𝛼 b c
a 𝛽 c
a b 𝛾

อ = 0, then 
ୟ

ఈିୟ
+

ୠ

ఉିୠ
+

ఊ

ఊିୡ
 is equal to : 

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

4. In an increasing geometric progression ol positive terms, the sum of the second and sixth terms is 


ଷ
 and 

the product of the third and fifth terms is 49. Then the sum of the 4th , 6th  and 8th  terms is :- 

 (1) 96 (2) 78  (3) 91 (4) 84 

5. The number of ways five alphabets can be chosen from the alphabets of the word MATHEMATICS, where 

the chosen alphabets are not necessarily distinct, is equal to : 

 (1) 175  (2) 181  (3) 177 (4) 179 

6. The sum of all possible values of 𝜃 ∈ [−𝜋, 2𝜋], for which 
ଵାୡ୭  ఏ

ଵିଶୡ୭  ఏ
 is purely imaginary, is equal to 

 (1) 2𝜋 (2) 3𝜋 (3) 5𝜋 (4) 4𝜋 

7. 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) -3  (3) 3 (4) -2 

8. If the shortest distance between the lines 
୶ିఒ

ଶ
=

୷ିସ

ଷ
=

ିଷ

ସ
 and 

௫ିଶ

ସ
=

௬ିସ


=

௭ି

଼
 is 

ଵଷ

√ଶଽ
, then a value of 𝜆 is : 

 (1) −
ଵଷ

ଶହ
 (2) 

ଵଷ

ଶହ
 (3) 1 (4) -1 

9. If the value of 
ଷୡ୭ୱ ଷ∘ାହୱ୧୬ ଵ଼∘

ହୡ୭ୱ ଷ∘ିଷୱ୧୬ ଵ଼∘ is 
√ହି


, where 𝑎, 𝑏, 𝑐 are natural numbers and gcd (𝑎, 𝑐) = 1, then a + b + c 

is equal to : 

 (1) 50 (2) 40 (3) 52 (4) 54 

10. Let 𝑦 = 𝑦(𝑥) be the solution curve of the differential equation secy 
ௗ௬

ௗ௫
+ 2𝑥sin 𝑦 = 𝑥ଷcos 𝑦, 𝑦(1) = 0. Then 

𝑦(√3) is equal to : 

 (1) 
గ

ଷ
 (2) 

గ


 (3) 

గ

ସ
 (4) 

గ

ଵଶ
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11. The area of the region in the first quadrant inside the circle 𝑥ଶ + 𝑦ଶ = 8 and outside the pnrabola 𝑦ଶ = 2𝑥 

is equal to : 

 (1) 
గ

ଶ
−

ଵ

ଷ
 (2) 𝜋 −

ଶ

ଷ
 (3) 

గ

ଶ
−

ଶ

ଷ
 (4) 𝜋 −

ଵ

ଷ
 

12. If the line segment joining the points (5,2) and (2, a) subtends an angle 
గ

ସ
 at the origin, then the absolute 

value of the product of all possible values of a is : 

 (1) 6 (2) 8 (3) 2 (4) 4 

13. Let aሬ⃗ = 4ı̂ − ȷ̂ + k̂, bሬ⃗ = 11𝚤 − 𝚥 + �̂� and c⃗ be a vector such that (�⃗� + 𝑏ሬ⃗ ) × 𝑐 = 𝑐 × (−2�⃗� + 3𝑏ሬ⃗ ). If (2�⃗� + 3𝑏ሬ⃗ ) ⋅

𝑐 = 1670, then |𝑐|ଶ is equal to : 

 (1) 1627 (2) 1618  (3) 1600 (4) 1609 

14. If the function 𝑓(𝑥) = 2𝑥ଷ − 9𝑎𝑥ଶ + 12𝑎ଶ𝑥 + 1, 𝑎 > 0 has a local maximum at x = 𝛼 and a local minimum 

x = 𝛼ଶ, then 𝛼 and 𝛼ଶ are the roots of the equation : 

 (1) xଶ − 6x + 8 = 0 (2) 8𝑥ଶ + 6𝑥 − 8 = 0 (3) 8𝑥ଶ − 6𝑥 + 1 = 0 (4) 𝑥ଶ + 6𝑥 + 8 = 0 

15. There are three bags 𝑋, 𝑌 and 𝑍. Bag 𝑋 contains 5 one-rupee coins and 4 five-rupee coins; Bag Y contains 

4 one-rupee coins and 5 five-rupee coins and Bag Z contains 3 one-rupee coins and 6 five-rupee coins. A 

bag is selected at random and a coin drawn from it at random is found to be a one-rupee coin. Then the 

probability, that it came from bag Y, is : 

 (1) 
ଵ

ଷ
 (2) 

ଵ

ଶ
 (3) 

ଵ

ସ
 (4) 

ହ

ଵଶ
 

16. Let ∫
ఈ

୪୭ ସ
 

ୢ୶

√ୣ౮ିଵ
=

గ


. Then eఈ  and eିఈ are the roots of the equation : 

 (1) 2𝑥ଶ − 5𝑥 + 2 = 0 (2) xଶ − 2x − 8 = 0 (3) 2𝑥ଶ − 5𝑥 − 2 = 0 (4) 𝑥ଶ + 2𝑥 − 8 = 0 

17. Let 𝑓(x) = ቄ
−a  if − a ≤ x ≤ 0

x + a  if 0 < x ≤ a
 

 where a > 0 and g(x) = (𝑓|x|) − |𝑓(x)|)/2. 

 Then the function g: [−a, a] → [−a, a] is 

 (1) neither one-one nor onto. (2) both one-one and onto. 

 (3) one-one.  (4) onto 

18. Let A = {2,3,6,8,9,11} and B = {1,4,5,10,15} Let R be a relation on A × B define by (a, b)R(c, d) if and only 

if 3ad − 7bc is an even integer. Then the relation R is 

 (1) reflexive but not symmetric. (2) transitive but not symmetric. 

 (3) reflexive and symmetric but not transitive. (4) an equivalence relation. 

19. For 𝑎, 𝑏 > 0, let 

  

 be a continous function at 𝑥 = 0. Then 
ୠ

ୟ
 is equal to 

 (1) 5 (2) 4 (3) 8 (4) 6 
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20. If the term independent of 𝑥 in the expansion of ቀ√ax ଶ +
ଵ

ଶ୶యቁ
ଵ

 is 105 , then aଶ is equal to : 

 (1) 4 (2) 9 (3) 6 (4) 2 

SECTION-B 

21. Let A be the region enclosed by the parabola 𝑦ଶ = 2𝑥 and the line 𝑥 = 24. Then the maximum area of the 

rectangle inscribed in the region A is 

22. If 𝛼 = lim௫→శ  ൬
√౪ ೣ ି√ೣ

√୲ୟ୬ ௫ି√௫
൰ and 𝛽 = lim௫→ (1 + sin 𝑥)

భ

మ
ୡ୭୲ ௫ are the roots of the quadratic equation 𝑎𝑥ଶ +

𝑏𝑥 − √𝑒 = 0, then 12 log (𝑎 + 𝑏) is equal to 

23. Let S be the focus of the hyperbola 
୶మ

ଷ
−

୷మ

ହ
= 1, on the positive 𝑥-axis. Let 𝐶 be the circle with its centre at 

A(√6, √5) and passing through the point S. if O is the origin and SAB is a diameter of C then the square of 

the area of the triangle OSB is equal to – 

24. Let P(𝛼, 𝛽, 𝛾) be the image of the point Q(1,6,4) in the line 
௫

ଵ
=

௬ିଵ

ଶ
=

௭ିଶ

ଷ
. Then 2𝛼 + 𝛽 + 𝛾 is equal to 

25. An arithmetic progression is written in the following way 

  

 The sum of all the terms of the 10th  row is 

26. The number of distinct real roots of the equation |𝑥 + 1||𝑥 + 3| − 4|𝑥 + 2| + 5 = 0, is 

27. Let a ray of light passing through the point (3,10) reflects on the line 2𝑥 + 𝑦 = 6 and the reflected ray 

passes through the point (7,2). If the equation of the incident ray is ax + by +1 = 0, then aଶ + bଶ + 3ab is 

equal to_. 

28. Let a, b, c ∈ N and a < b < c. Let the mean, the mean deviation about the mean and the variance of the 5 

observations 9,25, a, b, c be 18,4 and 
ଵଷ

ହ
, respectively. Then 2a + b − c is equal to 

29. Lei 𝛼|x| = |y|e୶୷ିఉ, 𝛼, 𝛽 ∈ N be the solution of the differential equation 𝑥𝑑𝑦 − 𝑦𝑑𝑥 + 𝑥𝑦(𝑥𝑑𝑦 + 𝑦𝑑𝑥) = 0, 

𝑦(1) = 2. Then 𝛼 + 𝛽 is equal to 

30. If ∫
ଵ

ඥ(௫ିଵ)ర(௫ାଷ)లఱ 𝑑𝑥 = 𝐴 ቀ
ఈ௫ିଵ

ఉ௫ାଷ
ቁ



+ 𝐶, where C is the constant of integration, then the value of 𝛼 + 𝛽 + 20AB 

is 

 

 

NTA ANSWER 
 

1. (2)  2. (2)  3. (3)  4. (3)  5. (4) 
6. (2)  7. (2)  8. (3)  9. (3)  10. (3) 
11. (2)  12. (4)  13. (2)  14. (1)  15. (1) 
16. (1)  17. (1)  18. (3)  19. (4)  20. (1) 
21. (128)  22. (6)  23. (40)  24. (11)  25.       (1505) 
26. (2)  27. (1)  28. (33)  29. (4)  30. (7) 


