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Date: - 08-04-2024 (SHIFT-1) 
 

MATHEMATICS 
 

SECTION-A 
 

1. The value of 𝑘 ∈ ℕ for which the integral 𝐼௡ = ∫
଴

ଵ
 (1 − 𝑥௞)௡𝑑𝑥, 𝑛 ∈ ℕ, satisfies 147𝐼ଶ଴ = 148𝐼ଶଵ is : 

 (1) 10 (2) 8 (3) 14 (4) 7 

2. The sum of all the solutions of the equation (8)ଶ୶ − 16 ⋅ (8)୶ + 48 = 0 is : 

 (1) 1 + log଺ (8) (2) log଼ (6) (3) 1 + log଼ (6) (4) log଼ (4) 

3. Let the circles 𝐶ଵ: (𝑥 − 𝛼)ଶ + (𝑦 − 𝛽)ଶ = 𝑟ଵ
ଶ and 𝐶ଶ: (𝑥 − 8)ଶ + ቀ𝑦 −

ଵହ

ଶ
ቁ

ଶ

= 𝑟ଶ
ଶ touch each other externally 

at the point (6,6). If the point (6,6) divides the line segment joining the centres of the circles Cଵ and Cଶ 

internally in the ratio 2: 1, then (𝛼 + 𝛽) + 4(𝑟ଵ
ଶ + 𝑟ଶ

ଶ) equals 

 (1) 110 (2) 130 (3) 125 (4) 145 

4. Let P(x, y, z) be a point in the first octant, whose projection in the xy-plane is the point Q. Let OP = 𝛾; the 

angle between OQ and the positive x-axis be 𝜃; and the angle between OP and the positive z-axis be 𝜙, 

where O is the origin. Then the distance of P from the x-axis is : 

 (1) 𝛾ඥ1 − sinଶ 𝜙cosଶ 𝜃  (2) 𝛾ඥ1 + cosଶ 𝜃sinଶ 𝜙  

 (3) 𝛾ඥ1 − sinଶ 𝜃cosଶ 𝜙  (4) 𝛾ඥ1 + cosଶ 𝜙sinଶ 𝜃 

5. The number of critical points of the function 𝑓(𝑥) = (𝑥 − 2)ଶ/ଷ(2𝑥 + 1) is : 

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

6. Let 𝑓(𝑥) be a positive function such that the area bounded by 𝑦 = 𝑓(𝑥), 𝑦 = 0 from 𝑥 = 0 to 𝑥 = 𝑎 > 0 is 

eିୟ + 4aଶ + a − 1. Then the differential equation, whose general solution is 𝑦 = 𝑐ଵ𝑓(𝑥) + 𝑐ଶ, where 𝑐ଵ and 

𝑐ଶ are arbitrary constants, is : 

 (1) (8𝑒௫ − 1)
ௗమ௬

ௗ௫మ +
ௗ௬

ௗ௫
= 0  (2) (8𝑒 ௫ + 1)

ௗమ௬

ௗ௫మ −
ௗ௬

ௗ௫
= 0 

 (3) (8𝑒௫ + 1)
ௗమ௬

ௗ௫మ +
ௗ௬

ௗ௫
= 0  (4) (8𝑒 ௫ − 1)

ௗమ௬

ௗ௫మ −
ௗ௬

ௗ௫
= 0 

7. Let 𝑓(𝑥) = 4cosଷ 𝑥 + 3√3cosଶ 𝑥 − 10. The number of points of local maxima of 𝑓 in interval (0,2𝜋) is: 

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

8. Let 𝐴 = ൥
2 𝑎 0
1 3 1
0 5 𝑏

൩. If 𝐴ଷ = 4𝐴ଶ − 𝐴 − 21𝐼, where  I is the identity matrix of order 3 × 3, then 2𝑎 + 3𝑏 is 

equal to : 

 (1) -10 (2) -13 (3) -9 (4) -12 
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9. If the shortest distance between the lines 

Lଵ: r⃗ = (2 + 𝜆)ı̂ + (1 − 3𝜆)ȷ̂ + (3 + 4𝜆)k̂, 𝜆 ∈ ℝ 

Lଶ: r⃗ = 2(1 + 𝜇)ı̂ + 3(1 + 𝜇)ȷ̂ + (5 + 𝜇)�̂�, 𝜇 ∈ ℝ 

 is 
௠

√௡
, where gcd (𝑚, 𝑛) = 1, then the value of m + n equals. 

 (1) 384 (2) 387 (3) 377 (4) 390 

10. Let the sum of two positive integers be 24 . If the probability, that their product is not less than 
ଷ

ସ
 times 

their greatest positive product, is 
୫

୬
, where gcd (𝑚, 𝑛) = 1, then 𝑛 − 𝑚 equals : 

 (1) 9 (2) 11 (3) 8 (4) 10 

11. If sin 𝑥 = −
ଷ

ହ
, where 𝜋 < 𝑥 <

ଷగ

ଶ
, then 80(tanଶ 𝑥 − cos 𝑥) is equal to : 

 (1) 109 (2) 108 (3) 18  (4) 19 

12. Let 𝐼(𝑥) = ∫
଺

ୱ୧୬మ ௫(ଵିୡ୭  ௫)మ 𝑑𝑥. If 𝐼(0) = 3, then I ቀ
గ

ଵଶ
ቁ is equal to : 

 (1) √3 (2) 3√3 (3) 6√3 (4) 2√3 

13. The equations of two sides AB and AC of a triangle 𝐴𝐵𝐶 are 4𝑥 + 𝑦 = 14 and 3𝑥 − 2𝑦 = 5, respectively. 

The point ቀ2, −
ସ

ଷ
ቁ divides the third side BC internally in the ratio 2: 1. The equation of the side BC is : 

 (1) 𝑥 − 6𝑦 − 10 = 0 (2) 𝑥 − 3𝑦 − 6 = 0 (3) 𝑥 + 3𝑦 + 2 = 0 (4) 𝑥 + 6𝑦 + 6 = 0 

14. Let [𝑡] be the greatest integer less than or equal to 

 t. Let 𝐴 be the set of al prime factors of 2310 and 

 𝑓: 𝐴 → ℤ be the function 𝑓(𝑥) = ቂlogଶ ቀ𝑥ଶ + ቂ
௫య

ହ
ቃቁቃ. 

 The number of one-to-one functions from A to the range of 𝑓 is : 

 (1) 20 (2) 120 (3) 25 (4) 24 

15. Let z be a complex number such that |z + 2| = 1 and lm ቀ
௭ାଵ

௭ାଶ
ቁ =

ଵ

ହ
. Then the value of |Re (𝑧 + 2തതതതതതത)| is : 

 (1) √଺

ହ
 (2) 

ଵା√଺

ହ
 (3) 

ଶସ

ହ
 (4) 

ଶ√଺

ହ
 

16. If the set R = {(a, b); a + 5 b = 42, a, b ∈ ℕ} has 𝑚 elements and ∑௡ୀଵ
௠  (1 + 𝑖௡!) = 𝑥 + 𝑖𝑦, where I = √−1, 

then the value of m + x + y is : 

 (1) 8 (2) 12 (3) 4 (4) 5 

17. For the function 𝑓(𝑥) = (cos 𝑥) − 𝑥 + 1, 𝑥 ∈ ℝ, between the following two statements 

 (S1) 𝑓(𝑥) = 0 for only one value of 𝑥 is [0, 𝜋]. 

 (S2) 𝑓(𝑥) is decreasing in ቂ0,
గ

ଶ
ቃ and increasing in ቂ

గ

ଶ
, 𝜋ቃ. 

 (1) Both (S1) and (S2) are correct (2) Only (S1) is correct 

 (3) Both (S1) and (S2) are incorrect (4) Only (S2) is correct 

18. The set of all 𝛼, for which the vector �⃗� = 𝛼𝑡𝚤 + 6𝚥 − 3�̂�  and  𝑏ሬ⃗ = 𝑡𝚤 − 2𝚥 − 2𝛼𝑡�̂�  are inclined at an obtuse 

angle for all 𝑡 ∈ ℝ is : 

 (1) [0,1) (2) (−2,0] (3) ቀ−
ସ

ଷ
, 0ቃ (4) ቀ−

ସ

ଷ
, 1ቁ 
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19. Let 𝑦 = 𝑦(𝑥) be the solution of the differential equation (1 + 𝑦ଶ)𝑒୲ୟ୬ ௫𝑑𝑥 + cosଶ 𝑥(1 + 𝑒ଶ୲ୟ୬ ௫)𝑑𝑦 = 0, 𝑦(0) =

1. Then 𝑦 ቀ
గ

ସ
ቁ is equal to : 

 (1) 
ଶ

ୣ
 (2) 

ଵ

ୣమ (3) 
ଵ

ୣ
 (4) 

ଶ

ୣమ 

20. Let H:
ି୶మ

ୟమ +
୷మ

 ୠమ = 1 be the hyperbola, whose eccentricity is √3 and the length of the latus rectum is 4√3. 

Suppose the point (𝛼, 6), 𝛼 > 0 lies on 𝐻. If 𝛽 is the product of the focal distances of the point (𝛼, 6), then 

𝛼ଶ + 𝛽 is equal to : 

 (1) 170 (2) 171 (3) 169 (4) 172 

 

SECTION-B 
 

21. Let 𝐴 = ቂ
2 −1
1 1

ቃ. If the sum of the diagonal elements of Aଵଷ is 3୬, then n is equal to 

22. If the orthocentre of the triangle formed by the lines 2𝑥 + 3𝑦 − 1 = 0, 𝑥 + 2𝑦 − 1 = 0 and ax + by −1 = 0, 

is the centroid of another triangle, whose circumecentre and orthocentre respectively are (3,4) and 

(−6, −8), then the value of |𝑎 − 𝑏| is 

23. Three balls are drawn at random from a bag containing 5 blue and 4 yellow balls. Let the random variables 

X and Y respectively denote the number of blue and Yellow balls. If 𝑋‾ and 𝑌‾  are the means of 𝑋 and 𝑌 

respectively, then 7𝑋‾ + 4𝑌‾  is equal to 

24. The number of 3-digit numbers, formed using the digits 2, 3, 4, 5 and 7, when the repetition of digits is 

not allowed, and which are not divisible by 3 , is equal to 

25. Let the positive integers be written in the form : 

 

 If the kth  row contains exactly k numbers for every natural number k, then the row in which the number 

5310 will be, is____. 

26. If the range of 𝑓(𝜃) =
ୱ୧୬ర ఏାଷୡ୭ୱమ ఏ

ୱ୧୬ర ఏାୡ୭ୱమ ఏ
, 𝜃 ∈ ℝ is [𝛼, 𝛽], then the sum of the infinite G.P., whose first term is 64 

and the common ratio is 
ఈ

ఉ
, is equal to 

27. Let 𝛼 = ∑୰ୀ଴
୬  (4rଶ + 2r + 1)୬C୰ and 𝛽 = ቀ∑௥ୀ଴

௡  
 ೙஼ೝ

௥ାଵ
ቁ +

ଵ

௡ାଵ
. If 140 <

ଶఈ

ఉ
< 281, then the value of 𝑛 is 

28. Let �⃗� = 9𝚤 − 13𝚥 + 25�̂�, 𝑏ሬ⃗ = 3𝚤 + 7𝚥 − 13�̂�  and c⃗ = 17ı̂ − 2ȷ̂ + k̂ be three given vectros. If r⃗ is a vector 

such that r⃗ × aሬ⃗ = (bሬ⃗ + c⃗) × aሬ⃗  and r⃗ ⋅ (bሬ⃗ − c⃗) = 0, then 
|ହଽଷ୰ሬ⃗ ା଺଻ୟሬ⃗ |మ

(ହଽଷ)మ  is equal to 
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29. Let the area of the region enclosed by the curve y = min{sin x, cos x} and the x-axis between x = −𝜋 to 

x = 𝜋 be A. Then Aଶ is equal to 

30. The value of lim௫→଴ 2 ൬
ଵିୡ୭ୱ ௫√ୡ୭ୱ ଶ௫ √ୡ୭ୱ ଷ௫

య
…..ଵ଴

௫మ ൰ is 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NTA ANSWER 
 

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

6. (3)  7. (2)  8. (2)  9. (2)  10. (4) 

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

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

21. (7)  22. (16)  23. (17)  24. (36)  25. (103) 

26. (96)  27. (5)  28. (569)  29. (16)  30. (55) 


