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

MATHEMATICS 
 

SECTION-A 
 

1. Let 𝑓: R → R be a function given by 

𝑓(𝑥) =

⎩
⎪
⎨

⎪
⎧

1 − cos 2𝑥

𝑥ଶ
, 𝑥 < 0

𝛼 , 𝑥 = 0, where 𝛼, 𝛽 ∈ 𝑅. If 

𝛽√1 − cos 𝑥

𝑥
, 𝑥 > 0

 

 𝑓 is continuous at x = 0, then 𝛼ଶ + 𝛽ଶ is equal to :   

 (1) 48 (2) 12 (3) 3 (4) 6 

2. Three urns A, B and C contain 7 red, 5 black; 5 red, 7 black and 6 red, 6 black balls, respectively. One of 

the urn is selected at random and a ball is drawn from it. If the ball drawn is black, then the probability that 

it is drawn from urn A is : 

 (1) 
ସ

ଵ଻
 (2) 

ହ

ଵ଼
 (3) 

଻

ଵ଼
 (4) 

ହ

ଵ଺
 

3. The vertices of a triangle are A(−1,3), B(−2,2) and C(3, −1). A new triangle is formed by shifting the sides 

of the triangle by one unit inwards. Then the equation of the side of the new triangle nearest to origin is : 

 (1) 𝑥 − 𝑦 − (2 + √2) = 0  (2) −𝑥 + 𝑦 − (2 − √2) = 0 

 (3) 𝑥 + 𝑦 − (2 − √2) = 0  (4) 𝑥 + 𝑦 + (2 − √2) = 0 

4. If the solution 𝑦 = 𝑦(𝑥) of the differential equation (𝑥ସ + 2𝑥ଷ + 3𝑥ଶ + 2𝑥 + 2)𝑑𝑦 − (2𝑥ଶ + 2𝑥 + 3)𝑑𝑥 = 0 

satisfies 𝑦(−1) = −
గ

ସ
, then 𝑦(0) is equal to : 

 (1) −
గ

ଵଶ
 (2) 0 (3) 

గ

ସ
 (4) 

గ

ଶ
 

5. Let the sum of the maximum and the minimum values of the function 𝑓(𝑥) =
ଶ௫మିଷ௫ା଼

ଶ௫మାଷ௫ା଼
 be 

௠

௡
, where 

gcd (m, n) = 1. Then m + n is equal to : 

 (1) 182 (2) 217  (3) 195 (4) 201 

6. One of the points of intersection of the curves 𝑦 = 1 + 3𝑥 − 2𝑥ଶ and 𝑦 =
ଵ

௫
 is ቀ

ଵ

ଶ
, 2ቁ. Let the area of the 

region enclosed by these curves be 
ଵ

ଶସ
(ℓ√5 + m) − nlogୣ (1 + √5), where ℓ, m, n ∈ N. Then ℓ + m + n is 

equal to  

 (1) 32 (2) 30 (3) 29 (4) 31 
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7. If the system of equations  

𝑥 + (√2sin 𝛼)𝑦 + (√2cos 𝛼)𝑧 = 0 

x + (cos 𝛼)y + (sin 𝛼)z = 0 

x + (sin 𝛼)y − (cos 𝛼)z = 0 

 has a non-trivial solution, then 𝛼 ∈ ቀ0,
గ

ଶ
ቁ is equal to : 

 (1) 
ଷగ

ସ
 (2) 

଻గ

ଶସ
 (3) 

ହగ

ଶସ
 (4) 

ଵଵగ

ଶସ
 

8. There are 5 points Pଵ, Pଶ, Pଷ, Pସ, Pହ on the side AB, excluding A and B, of a triangle ABC. Similarly there are 

6 points P଺, P଻, … , Pଵଵ on the side BC and 7 points Pଵଶ, Pଵଷ, … , Pଵ଼ on the side CA of the triangle. The number 

of triangles, that can be formed using the points Pଵ, Pଶ, … , Pଵ଼ as vertices, is :  

 (1) 776 (2) 751 (3) 796 (4) 771 

9. Let 𝑓(𝑥) = ቄ
−2, −2 ≤ 𝑥 ≤ 0

𝑥 − 2, 0 < 𝑥 ≤ 2
 and ℎ(𝑥) = 𝑓(|𝑥|) + |𝑓(𝑥)|. Then ∫

ିଶ

ଶ
  h(x)dx is equal to :  

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

10. The sum of all rational terms in the expansion of ቀ2
భ

ఱ + 5
భ

యቁ
ଵହ

 is equal to : 

 (1) 3133 (2) 633 (3) 931 (4) 6131 

11. Let a unit vector which makes an angle of 60∘ with 2𝚤 + 2𝚥 − �̂� and an angle of 45∘ with 𝚤 − �̂� be 𝐶. Then 

Cሬ⃗ + ቀ−
ଵ

ଶ
ı̂ +

ଵ

ଷ√ଶ
ȷ̂ −

√ଶ

ଷ
k̂ቁ is : 

 (1) − √ଶ

ଷ
𝚤 +

√ଶ

ଷ
𝚥 + ቀ

ଵ

ଶ
+

ଶ√ଶ

ଷ
ቁ �̂� (2) √ଶ

ଷ
ı̂ +

ଵ

ଷ√ଶ
ȷ̂ −

ଵ

ଶ
k̂ 

 (3) ቀ
ଵ

√ଷ
+

ଵ

ଶ
ቁ ı̂ + ቀ

ଵ

√ଷ
−

ଵ

ଷ√ଶ
ቁ ȷ̂ + ቀ

ଵ

√ଷ
+

√ଶ

ଷ
ቁ k̂ (4) √ଶ

ଷ
ı̂ −

ଵ

ଶ
k̂ 

12. Let the first three terms 2, 𝑝 and 𝑞, with 𝑞 ≠ 2, of a G.P. be respectively the 7th , 8th  and 13th  terms of an 

A.P. If the 5th  term of the G.P. is the nth  term of the A.P., then 𝑛 is equal to 

 (1) 151 (2) 169 (3) 177 (4) 163 

13. Let 𝑎, 𝑏 ∈ 𝑅. Let the mean and the variance of 6 observations −3,4,7, −6, a, b be 2 and 23, respectively. 

The mean deviation about the mean of these 6 observations is : 

 (1) 
ଵଷ

ଷ
 (2) 

ଵ଺

ଷ
 (3) 

ଵଵ

ଷ
 (4) 

ଵସ

ଷ
 

14. If 2 and 6 are the roots of the equation axଶ + bx + 1 = 0, then the quadratic equation, whose roots are 
ଵ

ଶ௔ା௕
 and 

ଵ

଺௔ା௕
, is :  

 (1) 2𝑥ଶ + 11𝑥 + 12 = 0  (2) 4𝑥ଶ + 14𝑥 + 12 = 0 

(3) 𝑥ଶ + 10𝑥 + 16 = 0  (4) 𝑥ଶ + 8𝑥 + 12 = 0 

15. Let 𝛼 and 𝛽 be the sum and the product of all the non-zero solutions of the equation (𝑧‾)ଶ + |𝑧| = 0, 𝑧 ∈ 𝐶. 

Then 4(𝛼ଶ + 𝛽ଶ) is equal to : 

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

16. Let the point, on the line passing through the points P(1, −2,3) and Q(5, −4,7), farther from the origin and 

at a distance of 9 units from the point P, be (𝛼, 𝛽, 𝛾). Then 𝛼ଶ + 𝛽ଶ + 𝛾ଶ is equal to :  

 (1) 155 (2) 150  (3) 160 (4) 165 
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17. A square is inscribed in the circle 𝑥ଶ + 𝑦ଶ − 10𝑥 − 6𝑦 + 30 = 0. One side of this square is parallel to 𝑦 =

𝑥 + 3. If (𝑥௜ , 𝑦௜) are the vertices of the square, then ∑(x୧
ଶ + y୧

ଶ) is equal to :  

 (1) 148 (2) 156 (3) 160 (4) 152 

18. If the domain of the function sinିଵ ቀ
ଷ௫ିଶଶ

ଶ௫ିଵଽ
ቁ + log௘ ቀ

ଷ௫మି଼௫ାହ

௫మିଷ௫ିଵ
ቁ is (𝛼, 𝛽], then 3𝛼 + 10𝛽 is equal to :  

 (1) 97 (2) 100 (3) 95 (4) 98 

19. Let 𝑓(x) = xହ + 2e୶/ସ for all x ∈ R. Consider a function 𝑔(𝑥) such that (gof) ( 𝑥) = 𝑥 for all 𝑥 ∈ 𝑅. Then the 

value of 8 gᇱ(2) is :  

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

20. Let 𝛼 ∈ (0, ∞) and 𝐴 = ൥
1 2 𝛼
1 0 1
0 1 2

൩. 

 If det ൫adj (2𝐴 − 𝐴்) ⋅ adj (𝐴 − 2𝐴்)൯ = 2଼, then (det (A))ଶ is equal to : 

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

 

SECTION-B 
 

21. If lim௫→ଵ  
(ହ௫ାଵ)భ/యି(௫ାହ)భ/య

(ଶ௫ାଷ)భ/మି(௫ାସ)భ/మ =
௠√ହ

௡(ଶ௡)మ/య, where gcd (m, n) = 1, then 8 m + 12n is equal to  

22. In a survey of 220 students of a higher secondary school, it was found that at least 125 and at most 130 

students studied Mathematics; at least 85 and at most 95 studied Physics; at least 75 and at most 90 

studied Chemistry; 30 studied both Physics and Chemistry; 50 studied both Chemistry and Mathematics; 

40 studied both Mathematics and Physics and 10 studied none of these subjects. Let m and n respectively 

be the least and the most number of students who studied all the three subjects. Then m + n is equal to  

23. Let the solution 𝑦 = 𝑦(𝑥) of the differential equation 
ௗ௬

ௗ௫
− 𝑦 = 1 + 4sin 𝑥 satisfy 𝑦(𝜋) = 1. Then 𝑦 ቀ

గ

ଶ
ቁ + 10 

is equal to  

24. If the shortest distance between the lines 
௫ାଶ

ଶ
=

௬ାଷ

ଷ
=

௭ିହ

ସ
 and 

௫ିଷ

ଵ
=

௬ିଶ

ିଷ
=

௭ାସ

ଶ
 is 

ଷ଼

ଷ√ହ
k and ∫

଴

୩
 [xଶ]dx = 𝛼 −

√𝛼, where [x] denotes the greatest integer function, then 6𝛼ଷ is equal to  

25. Let 𝐴 be a square matrix of order 2 such that |𝐴| = 2 and the sum of its diagonal elements is -3. If the 

points (𝑥, 𝑦) satisfying 𝐴ଶ + 𝑥𝐴 + 𝑦𝐼 = 0 lie on a hyperbola, whose transverse axis is parallel to the x-axis, 

eccentricity is e and the length of the latus rectum is ℓ, then eସ + ℓସ is equal to  

26. Let a = 1 +
 మେమ

ଷ!
+

 యେమ

ସ!
+

 రେమ

ହ!
+ ⋯, 

b = 1 +
 ଵC଴ +  ଵCଵ

1!
+

 ଶC଴ +  ଶCଵ +  ଶCଶ

2!
+

 ଷC଴ +  ଷCଵ +  ଷCଶ +  ଷCଷ

3!
+ ⋯ 

 Then 
ଶ௕

௔మ is equal to  

27. Let 𝐴 be a 3 × 3 matrix of non-negative real elements such that 𝐴 ൥
1
1
1

൩ = 3 ൥
1
1
1

൩. Then the maximum value of 

det (A) is  
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28. Let the length of the focal chord 𝑃𝑄 of the parabola yଶ = 12x be 15 units. If the distance of PQ from the 

origin is 𝑝, then 10𝑝ଶ is equal to 

29. Let ABC be a triangle of area 15√2 and the vectors ABሬሬሬሬሬ⃗ = ı̂ + 2ȷ̂ − 7k̂,  BCሬሬሬሬሬ⃗ = 𝑎𝚤 + 𝑏𝚥 + 𝑐�̂� and ACሬሬሬሬሬ⃗ = 6ı̂ + dȷ̂ −

2k̂, d > 0. Then the square of the length of the largest side of the triangle ABC is  

30. If ∫
଴

ഏ

ర  
ୱ୧୬మ ௫

ଵାୱ୧  ௫ୡ୭ୱ ௫
𝑑𝑥 =

ଵ

௔
log௘ ቀ

௔

ଷ
ቁ +

గ

௕√ଷ
, where 𝑎, b ∈ N, then a + b is equal to 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NTA ANSWER 
 

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

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

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

16. (1)  17. (4)  18. (1)  19. (1)  20. (3) 

21. (100)  22. (45)  23. (7)  24. (48)  25. (25) 

26. (8)  27. (27)  28. (72)  29. (54)  30. (8) 


