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Date: - 05-04-2024 (SHIFT-1) 
 

MATHEMATICS 
 

SECTION-A 

 

1. Let 𝑑 be the distance of the point of intersection of the lines 
௫ା

ଷ
=

௬

ଶ
=

௭ାଵ

ଵ
  and 

௫ି

ସ
=

௬ିଽ

ଷ
=

௭ିସ

ଶ
 from the 

point (7,8,9). Then dଶ + 6 is equal to : 

 (1) 72 (2) 69 (3) 75 (4) 78 

2. Let a rectangle 𝐴𝐵𝐶𝐷 of sides 2 and 4 be inscribed in another rectangle PQRS such that the vertices of 

the rectangle 𝐴𝐵𝐶𝐷 lie on the sides of the rectangle PQRS. Let 𝑎 and 𝑏 be the sides of the rectangle PQRS 

when its area is maximum. Then (𝑎 + 𝑏)ଶ is equal to : 

 (1) 72 (2) 60 (3) 80 (4) 64 

3. Let two straight lines drawn from the origin 𝑂 intersect the line 3𝑥 + 4𝑦 = 12 at the points 𝑃 and Q such 

that △ OPQ is an isosceles triangle and ∠POQ = 90∘. If 𝑙 = OPଶ + PQଶ + QOଶ, then the greatest integer less 

than or equal to 𝑙 is : 

 (1) 44 (2) 48 (3) 46 (4) 42 

4. If 𝑦 = 𝑦(𝑥) is the solution of the differential equation 
ௗ௬

ௗ௫
+ 2𝑦 = sin (2𝑥), 𝑦(0) =

ଷ

ସ
, then y ቀ

గ

଼
ቁ is equal to : 

 (1) eିగ/଼ (2) eିగ/ସ (3) eగ/ସ (4) eగ/଼ 

5. For the function 𝑓(𝑥) = sin 𝑥 + 3𝑥 −
ଶ

గ
(𝑥ଶ + 𝑥), where 𝑥 ∈ ቂ0,

గ

ଶ
ቃ, consider the following two statements : 

 (I) f is increasing in ቀ0,
గ

ଶ
ቁ. 

 (II) f ᇱ is decreasing in ቀ0,
గ

ଶ
ቁ. 

 Between the above two statements, 

 (1) only (I) is true.  (2) only (II) is true.  

 (3) neither (I) nor (II) is true. (4) both (I) and (II) are true. 

6. If the system of equations 

11x + y + 𝜆z = −5 

2x + 3y + 5z = 3 

8𝑥 − 19𝑦 − 39𝑧 = 𝜇 

 has infinitely many solutions, then 𝜆ସ − 𝜇 is equal to : 

 (1) 49 (2) 45 (3) 47 (4) 51 

7. Let A = {1,3,7,9,11} and B = {2,4,5,7,8,10,12}. Then the total number of one-one maps f: A → B, such that 

f(1) + f(3) = 14, is : 

 (1) 180 (2) 120  (3) 480  (4) 240 
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8. If the function 𝑓(𝑥) =
ୱ୧୬ ଷ௫ାఈୱ୧୬ ௫ିఉୡ୭  ଷ௫

௫య , 𝑥 ∈ 𝑅, is continuous at 𝑥 = 0, then 𝑓(0) is equal to : 

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

9. The integral ∫


ഏ

ర  
ଵଷୱ୧୬ ௫

ଷୱ୧୬ ௫ାହୡ୭  ௫
𝑑𝑥 is equal to : 

 (1) 3𝜋 − 50logୣ 2 + 20logୣ 5 (2) 3𝜋 − 25logୣ 2 + 10logୣ 5 

 (3) 3𝜋 − 10logୣ (2√2) + 10logୣ 5 (4) 3𝜋 − 30logୣ 2 + 20logୣ 5 

10. The coefficients 𝑎, 𝑏, 𝑐 in the quadratic equation 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 = 0 are chosen from the set {1,2,3,4,5,6,7,8}. 

The probability of this equation having repeated roots is : 

 (1) 
ଷ

ଶହ
 (2) 

ଵ

ଵଶ଼
 (3) 

ଵ

ସ
 (4) 

ଷ

ଵଶ଼
 

11. Let A and B be two square matrices of order 3 such that |𝐴| = 3 and |𝐵| = 2. Then 

|AA(adj (2 A))ିଵ(adj (4 B))(adj (AB))ିଵAA| is equal to : 

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

12. Let a circle C of radius 1 and closer to the origin be such that the lines passing through the point (3,2) and 

parallel to the coordinate axes touch it. Then the shortest distance of the circle C from the point (5,5) is : 

 (1) 2√2 (2) 5 (3) 4√2 (4) 4 

13. Let the line 2𝑥 + 3𝑦 − 𝑘 = 0, 𝑘 > 0, intersect the x-axis and y-axis at the points A and B, respectively. If the 

equation of the circle having the line segment 𝐴𝐵 as a diameter is 𝑥ଶ + 𝑦ଶ − 3𝑥 − 2𝑦 = 0 and the length 

of the latus rectum of the ellipse xଶ + 9yଶ = kଶ is 
୫

୬
, where m and n are coprime, then 2𝑚 + 𝑛 is equal to 

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

14. Consider the following two statements : 

 Statement I : For any two non-zero complex numbers zଵ, zଶ (|𝑧ଵ| + |𝑧ଶ|) ቚ
௭భ

|௭భ|
+

௭మ

|௭మ|
ቚ ≤ 2(|𝑧ଵ| + |𝑧ଶ|) and 

 Statement II : If 𝑥, 𝑦, 𝑧 are three distinct complex numbers and a, b, c are three positive real numbers 

such that 


|௬ି௭|
=



|௭ି௫|
=



|௫ି௬|
, then 

మ

௬ି௭
+

మ

௭ି௫
+

మ

௫ି௬
= 1. 

 Between the above two statements, 

 (1) both Statement I and Statement II are incorrect. 

 (2) Statement I is incorrect but Statement II is correct. 

 (3) Statement I is correct but Statement II is incorrect. 

 (4) both Statement I and Statement II are correct. 

15. Suppose 𝜃 ∈ ቂ0,
గ

ସ
ቃ is a solution of 4cos 𝜃 − 3sin 𝜃 = 1. 

 Then cos 𝜃 is equal to : 

 (1) 
ସ

(ଷ√ିଶ)
 (2) 

ି√

(ଷ√ିଶ)
 (3) 

ା√

(ଷ√ାଶ)
 (4) 

ସ

(ଷ√ାଶ)
 

16. If 
ଵ

√ଵା√ଶ
+

ଵ

√ଶା√ଷ
+ ⋯ +

ଵ

√ଽଽା√ଵ
= 𝑚 and 

ଵ

ଵ⋅ଶ
+

ଵ

ଶ⋅ଷ
+ ⋯ +

ଵ

ଽଽ⋅ଵ
= n, then the point (m, n) lies on the line 

 (1) 11(𝑥 − 1) − 100(𝑦 − 2) = 0 (2) 11(𝑥 − 2) − 100(𝑦 − 1) = 0 

 (3) 11(𝑥 − 1) − 100𝑦 = 0  (4) 11𝑥 − 100𝑦 = 0 
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17. Let 𝑓(𝑥) = 𝑥ହ + 2𝑥ଷ + 3𝑥 + 1, 𝑥 ∈ 𝑅, and 𝑔(𝑥) be a function such that 𝑔(𝑓(𝑥)) = 𝑥 for all 𝑥 ∈ 𝑅. Then 
()

ᇲ()
 

is equal to : 

 (1) 7 (2) 42 (3) 1 (4) 14 

18. If A(1, −1,2), B(5,7, −6), C(3,4, −10) and 𝐷(−1, −4, −2) are the vertices of a quadrilateral ABCD, then its 

area is : 

 (1) 12√29 (2) 24√29 (3) 24√7 (4) 48√7 

19. The value of ∫
ିగ

గ
 
ଶ௬(ଵାୱ୧୬ ௬)

ଵାୡ୭ୱమ ௬
𝑑𝑦 is : 

 (1) 𝜋ଶ (2) 
గమ

ଶ
 (3) 

గ

ଶ
 (4) 2𝜋ଶ 

20. If the line 
ଶି௫

ଷ
=

ଷ௬ିଶ

ସఒାଵ
= 4 − 𝑧 makes a right angle with the line 

௫ାଷ

ଷఓ
=

ଵିଶ௬


=

ହି௭


, then 4𝜆 + 9𝜇 is equal to : 

 (1) 13 (2) 4 (3) 5 (4) 6 

 

SECTION-B 
 

21. From a lot of 10 items, which include 3 defective items, a sample of 5 items is drawn at random. Let the 

random variable X denote the number of defective items in the sample. If the variance of 𝑋 is 𝜎ଶ, then 

96𝜎ଶ is equal to 

22. If the constant term in the expansion of (1 + 2𝑥 − 3𝑥ଷ) ቀ
ଷ

ଶ
𝑥ଶ −

ଵ

ଷ௫
ቁ

ଽ

 is 𝑝, then 108𝑝 is equal to 

23. The area of the region enclosed by the parabolas 𝑦 = 𝑥ଶ − 5𝑥 and 𝑦 = 7𝑥 − 𝑥ଶ is 

24. The number of ways of getting a sum 16 on throwing a dice four times is 

25. If 𝑆 = {𝑎 ∈ 𝑅: |2𝑎 − 1| = 3[𝑎] + 2{𝑎}}, where [t] denotes the greatest integer less than or equal to 𝑡 and 

{𝑡} represents the fractional part of 𝑡, then 72∑ୟ∈ୗ a is equal to 

26. Let f be a differentiable function in the interval (0, ∞) such that 𝑓(1) = 1 and lim௧→௫  
௧మ(௫)ି௫మ(௧)

௧ି௫
= 1 for 

each 𝑥 > 0. Then 2𝑓(2) + 3𝑓(3) is equal to 

27. Let 𝑎ଵ, 𝑎ଶ, 𝑎ଷ, … be in an arithmetic progression of positive terms. 

 Let A୩ = aଵ ଶ − aଶ ଶ + aଷ ଶ − aସ ଶ + ⋯ + aଶ୩ିଵ ଶ − aଶ୩ ଶ. 

 If Aଷ = −153,  Aହ = −435 and aଵ ଶ + aଶ ଶ + aଷ ଶ = 66, 

 then aଵ − A is equal to 

28. Let aሬ⃗ = ı̂ − 3ȷ̂ + 7k̂, bሬ⃗ = 2ı̂ − ȷ̂ + k̂ and c⃗  be a vector such that (�⃗� + 2𝑏ሬ⃗ ) × 𝑐 = 3(𝑐 × �⃗�). If aሬ⃗ ⋅ c⃗ = 130, then 

bሬ⃗ ⋅ c⃗ is equal to 

29. The number of distinct real roots of the equation |𝑥||𝑥 + 2| − 5|𝑥 + 1| − 1 = 0 is 

30. Suppose 𝐴𝐵 is a focal chord of the parabola yଶ = 12x of length 𝑙 and slope m < √3. If the distance of the 

chord AB from the origin is d, then 𝑙 dଶ is equal to 
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NTA ANSWER 
 

1. (3)  2. (1)  3. (3)  4. (2)  5. (4) 

6. (3)  7. (4)  8. (4)  9. (1)  10. (3) 

11. (1)  12. (4)  13. (2)  14. (3)  15. (1) 

16. (4)  17. (4)  18. (1)  19. (1)  20. (4) 

21. (56)  22. (54)  23. (198)  24. (125)  25. (18) 

26. (24)  27. (910)  28. (30)  29. (3)  30. (108) 


