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Date: - 09-04-2024 (SHIFT-2) 
 

MATHEMATICS 
 

SECTION-A 

1. Lim௫→଴ 
௘ି(ଵାଶ௫)

భ
మೣ

௫
 is equal to : 

 (1) e (2) 
ିଶ

ୣ
 (3) 0 (4) e-e eଶ 

2. Consider the line L passing through the points (1,2,3) and (2,3,5). The distance of the point ቀ
ଵଵ

ଷ
,

ଵଵ

ଷ
,

ଵଽ

ଷ
ቁ 

from the line 𝐿 along the line 
ଷ௫ିଵଵ

ଶ
=

ଷ௬ିଵଵ

ଵ
=

ଷ௭ିଵଽ

ଶ
 is equal to : 

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

3. Let ∫
଴

௫
 ඥ1 − (𝑦ᇱ(𝑡))ଶdt = ∫

଴

୶
 y(t)dt, 0 ≤ x ≤ 3, y ≥ 0, 𝑦(0) = 0. Then at 𝑥 = 2, 𝑦ᇱᇱ + 𝑦 + 1 is equal to : 

 (1) 1 (2) 2 (3) √2 (4) 1/2 

4. Let z be a complex number such that the real part of 
௭ିଶ௜

௭ାଶ௜
 is zero. Then, the maximum value of |z − (6 +

8i)| is equal to : 

 (1) 12 (2)∞ (3) 10 (4) 8 

5. The area (in square units) of the region enclosed by the ellipse 𝑥ଶ + 3𝑦ଶ = 18 in the first quadrant below 

the line 𝑦 = 𝑥 is : 

 (1) √3𝜋 +
ଷ

ସ
 (2) √3𝜋 (3) √3𝜋 −

ଷ

ସ
 (4) √3𝜋 + 1 

6. Let the foci of a hyperbola H coincide with the foci of the ellipse 𝐸:
(௫ିଵ)మ

ଵ଴଴
+

(௬ିଵ)మ

଻ହ
= 1 and the eccentricity 

of the hyperbola H be the reciprocal of the eccentricity of the ellipse E. If the length of the transverse axis 

of H is 𝛼 and the length of its conjugate axis is 𝛽, then 3𝛼ଶ + 2𝛽ଶ is equal to : 

 (1) 242 (2) 225 (3) 237 (4) 205 

7. Two vertices of a triangle ABC are A(3, −1) and B(−2,3), and its orthocentre is P(1,1). If the coordinates 

of the point C are (𝛼, 𝛽) and the centre of the circle circumscribing the triangle PAB is (ℎ, 𝑘), then the value 

of (𝛼 + 𝛽) + 2(ℎ + 𝑘) equals : 

 (1) 51 (2) 81 (3) 5 (4) 15 

8. If the variance of the frequency distribution is 160, then the value of c ∈ N is 

x c 2c 3c 4c 5c 6c 

𝑓 2 1 1 1 1 1 

 

 (1) 5 (2) 8 (3) 7 (4) 6 
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9. Let the range of the function 𝑓(𝑥) =
ଵ

ଶାୱ୧୬ ଷ௫ାୡ୭ୱ ଷ௫
, 𝑥 ∈ IR be [𝑎, 𝑏]. If 𝛼 and 𝛽 are respectively the A.M. and 

the G.M. of 𝑎 and 𝑏, then 
ఈ

ఉ
 is equal to : 

 (1) √2 (2) 2 (3) √𝜋 (4) 𝜋 

10. Between the following two statements : 

 Statement-I : Let aሬ⃗ = ı̂ + 2ȷ̂ − 3k̂  and 𝑏ሬ⃗ = 2𝚤 + 𝚥 − �̂�. Then the vector r⃗ satisfying �⃗� × 𝑟 = �⃗� × 𝑏ሬ⃗  and �⃗� ⋅ 𝑟 =

0 is of magnitude √10. 

 Statement-II : In a triangle ABC, cos 2 A + cos 2 B +cos 2C ≥ −
ଷ

ଶ
. 

 (1) Both Statement-I and Statement-II are incorrect 

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

 (3) Both Statement-I and Statement-II are correct 

 (4) Statement-I is correct but Statement-II is incorrect 

11. lim
௫→

ೣ

మ
 ൭

∫
ೣయ
(ഏ/మ)య

 ቀୱ୧୬ ൫ଶ௧భ/య൯ାୡ୭ୱ ൫௧భ/య൯ቁௗ௧

ቀ௫ି
ഏ

మ
ቁ

మ ൱ is equal to : 

 (1) 
ଽగమ

଼
 (2) 

ଵଵగమ

ଵ଴
 (3) 

ଷగమ

ଶ
 (4) 

ହగమ

ଽ
 

12. The sum of the coefficient of 𝑥ଶ/ଷ and 𝑥ିଶ/ହ in the binomial expansion of ቀ𝑥ଶ/ଷ +
ଵ

ଶ
𝑥ିଶ/ହቁ

ଽ

 is : 

 (1) 21/4 (2) 69/16 (3) 63/16 (4) 19/4 

13. Let 𝐵 = ቂ
1 3
1 5

ቃ and 𝐴 be a 2 × 2 matrix such that ABିଵ = Aିଵ. If BCBିଵ = A and Cସ + 𝛼Cଶ + 𝛽I = O, then 

2𝛽 − 𝛼 is equal to : 

 (1) 16 (2) 2 (3) 8 (4) 10 

14. If log௘ 𝑦 = 3sinିଵ 𝑥, then (1 − 𝑥)ଶ𝑦ᇱᇱ − 𝑥𝑦ᇱ at 𝑥 =
ଵ

ଶ
 is equal to : 

 (1) 9eగ/଺ (2) 3eగ/଺ (3) 3eగ/ଶ (4) 9eగ/ଶ 

15. The integral ∫
ଵ/ସ

ଷ/ସ
 cos ቆ2cotିଵ ට

ଵି୶

ଵା୶
ቇ dx is equal to: 

 (1) −1/2 (2) ¼ (3) ½ (4) −1/4 

16. Let 𝑎, ar, 𝑎𝑟ଶଶ
........be an infinite G.P. If ∑୬ୀ଴

ஶ  ar୬ = 57 and ∑୬ୀ଴
ஶ  aଷrଷ୬ = 9747, then a + 18r is equal to : 

 (1) 27 (2) 46 (3) 38  (4) 31 

17. If an unbiased dice is rolled thrice, then the probability of getting a greater number in the ith  roll than the 

number obtained in the (𝑖 − 1)th  roll, i = 2,3, is equal to : 

 (1) 3/54 (2) 2/54 (3) 5/54 (4) 1/54 

18. The value of the integral ∫
ିଵ

ଶ
 log௘ ൫𝑥 + √𝑥ଶ + 1൯𝑑𝑥 is : 

 (1) √5 − √2 + logୣ ቀ
ଽାସ√ହ

ଵା√ଶ
ቁ (2) √2 − √5 + logୣ ቀ

ଽାସ√ହ

ଵା√ଶ
ቁ 

 (3) √5 − √2 + logୣ ቀ
଻ାସ√ହ

ଵା√ଶ
ቁ (4) √2 − √5 + logୣ ቀ

଻ାସ√ହ

ଵା√ଶ
ቁ 

19. Let 𝛼, 𝛽; 𝛼 > 𝛽, be the roots of the equation 𝑥ଶ − √2𝑥 − √3 = 0. Let 𝑃௡ = 𝛼௡ − 𝛽௡, 𝑛 ∈ 𝑁. Then (11√3 −

10√2)Pଵ଴ + (11√2 + 10)Pଵଵ − 11Pଵଶ is equal to : 

 (1) 10√2Pଽ (2) 10√3Pଽ (3) 11√2Pଽ (4) 11√3Pଽ 
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20. Let �⃗� = 2𝚤 + 𝛼𝚥 + �̂�,  �̇� = −𝚤 + �̂�,  𝑐 = 𝛽𝚥 − �̂�, where 𝛼 and 𝛽 are integers and 𝛼𝛽 = −6. Let the values of 

the ordered pair (𝛼, 𝛽) for which the area of the parallelogram of diagonals �⃗� + 𝑏ሬ⃗  and 𝑏ሬ⃗ + 𝑐 is √ଶଵ

ଶ
, be 

(𝛼ଵ, 𝛽ଵ) and (𝛼ଶ, 𝛽ଶ). Then 𝛼ଵ
ଶ + 𝛽ଵ

ଶ − 𝛼ଶ𝛽ଶ is equal to 

 (1) 17 (2) 24 (3) 21 (4) 19 
 

SECTION-B 
 

21. Consider the circle 𝐶: 𝑥ଶ + 𝑦ଶ = 4 and the parabola 𝑃: 𝑦ଶ = 8𝑥. If the set of all values of 𝛼, for which three 

chords of the circle C on three distinct lines passing through the point (𝛼, 0) are bisected by the parabola 

𝑃 is the interval (𝑝, 𝑞), then (2𝑞 − 𝑝)ଶ is equal to 

22. Let the set of all values of 𝑝, for which 𝑓(𝑥) = (𝑝ଶ − 6𝑝 + 8)(sinଶ 2𝑥 − cosଶ 2𝑥) + 2(2 − 𝑝)𝑥 + 7 does not 

have any critical point, be the interval (𝑎, 𝑏). Then 16ab is equal to ____. 

23. For a differentiable function f: 𝐼𝑅 → 𝐼𝑅, suppose 𝑓ᇱ(x) = 3𝑓(x) + 𝛼, where 𝛼 ∈ IR, 𝑓(0) = 1 and 

lim௫→ିஶ 𝑓(𝑥) = 7. Then 9𝑓(−log௘ 3) is equal to 

24. The number of integers, between 100 and 1000 having the sum of their digits equals to 14, is 

25. Let 𝐴 = {(𝑥, 𝑦): 2𝑥 + 3𝑦 = 23, 𝑥, 𝑦 ∈ 𝑁} and B = {x: (x, y) ∈ A}. Then the number of one-one functions from 

A to B is equal to 

26. Let A, B and C be three points on the parabola 𝑦ଶ = 6𝑥 and let the line segment 𝐴𝐵 meet the line 𝐿 through 

C parallel to the x-axis at the point D. Let M and N respectively be the feet of the perpendiculars from A 

and B on L. Then ቀ
஺ெ⋅஻ே

஼஽
ቁ

ଶ
 is equal to _____. 

27. The square of the distance of the image of the point (6,1,5) in the line 
௫ିଵ

ଷ
=

௬

ଶ
=

௭ିଶ

ସ
, from the origin is 

28. If ቀ
ଵ

ఈାଵ
+

ଵ

ఈାଶ
+ ⋯ . +

ଵ

ఈାଵ଴ଵ
ቁ − ቀ

ଵ

ଶ⋅ଵ
+

ଵ

ସ⋅ଷ
+

ଵ

଺⋅ହ
+ ⋯ . +

ଵ

ଶ଴ଶସ⋅ଶ଴ଶଷ
ቁ =

ଵ

ଶ଴ଶସ
, then 𝛼 is equal to- 

29. Let the inverse trigonometric functions take principal values. The number of real solutions of the equation 

2sinିଵ 𝑥 + 3cosିଵ 𝑥 =
ଶగ

ହ
, is 

30. Consider the matrices : A = ቂ
2 −5
3  m

ቃ , B = ቂ
20
 m

ቃ and 𝑋 = ቂ
𝑥
𝑦ቃ. 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 8∫
ୟ

ୠ
 |A|dm is 

equal to 

 

 

NTA ANSWER 
 

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

6. (2)  7. (3)  8. (3)  9. (1)  10. (2) 

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

16. (4)  17. (3)  18. (2)  19. (2)  20. (4) 

21. (80)  22. (252)  23. (61)  24. (70)  25. (24) 

26. (36)  27. (62)  28. (1011)  29. (0)  30. (450) 


