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NDA & NA (II) 2026 —MATHEMATICS

Set B | Paper Code : TFDD-A-HTM/37B | 120 Questions

Each item has four alternatives (a), (b), (c), (d). Select the correct answer.

1. Consider the following statements :

I.
𝑑

𝑑𝑥
ln 𝑥 =−

1

𝑥
if 𝑥 < 0

II.
𝑑

𝑑𝑥
ln 𝑥 =

1

𝑥
if 𝑥 > 0

Which of the statements given above is/are correct?

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

2. If 𝑦 = sin 𝜋

4
− 𝑥 , then what is

𝑑𝑦

𝑑𝑥
at 𝑥 = 𝜋

4
equal to?

(a)−1
(b) 0
(c) 1
(d) It does not exist

3. Let 𝑓 be a differentiable function such that 𝑓 𝑥 + 𝑦 = 𝑓 𝑥 + 𝑓 𝑦 for all 𝑥, 𝑦 ∈ 𝑅. Which of the
following statements is/are correct?
I. If 𝑓 𝑥 = 𝑥 𝑔 𝑥 , then the derivative of 𝑓 𝑥 with respect to 𝑥 is equal to 𝑔 0 .
II. If 𝑓 𝑥 = 𝑥2𝑔 𝑥 , then the derivative of 𝑓 𝑥 with respect to 𝑥 is equal to 0.
(Here 𝑔 is a continuous function)
Select the answer using the code given below.

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

4. If 𝑓 𝑥 = 𝑥𝑛−1 + 𝑥𝑛−2 + 𝑥𝑛−3 + … + 1, then what is 𝑓′ 2 equal to?

(a) 𝑛2𝑛−1 − 2𝑛 + 1
(b) 𝑛2𝑛 − 2𝑛−1 + 1
(c) 𝑛2𝑛−1 − 2𝑛 − 1
(d) 𝑛− 1 2𝑛−2 − 2𝑛−1 + 1

5. 𝐴𝐵𝐶 is a triangle right angled at 𝐵. If 𝐴𝐶 = 8 units, then what is the area of the triangle of
maximum area?

(a) 32 square units
(b) 24 square units
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(c) 16 square units
(d) 12 square units

6. For the curve 𝑦 = 𝑥𝑒2𝑥

(a) minimum occurs at 𝑥 =− 2
(b) minimum occurs at 𝑥 =− 1
(c) minimum occurs at 𝑥 =− 1/2
(d) maximum occurs at 𝑥 =− 1/2

7. Let 𝑓 𝑥 = ∫𝑥𝑒𝑥 𝑑𝑥. Then 𝑓 𝑥 decreases in the interval

(a) −∞,0
(b) 0,∞
(c) −∞, − 1
(d) −1,∞

8.What is the solution of the differential equation
𝑑𝑦

𝑑𝑥
= 1 + 𝑥cot 𝑦− 𝑥 ?

(a) sec 𝑦− 𝑥 = 𝑐𝑒𝑥
2/2

(b) cos 𝑦− 𝑥 = 𝑐𝑒𝑥
2/2

(c) cosec 𝑦− 𝑥 = 𝑐𝑒𝑥
2/2

(d) sin 𝑦− 𝑥 = 𝑐𝑒𝑥
2/2

9. Consider the following statements in respect of the function 𝑓: 𝑅−
3

5
→ 𝑅−

3

5
such that 𝑓 𝑥 =

3𝑥+2

5𝑥−3
:

I. 𝑓 𝑥 is a bijective function.
II. 𝑓−1 𝑥 = 𝑓 𝑥
Which of the statements given above is/are correct?

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

10. Let 𝐴 and 𝐵 be the sets having only 2 and 3 elements respectively. What is the total number of
mappings from 𝐴 to 𝐵?

(a) 4
(b) 6
(c) 8
(d) 9

11.What is ∫
𝑥

1−𝑥3
 𝑑𝑥 equal to?

(a)
𝑥3/2

3
+ 𝑐

(b)
2𝑥3/2

3
+ 𝑐
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(c)
1

3
sin−1 𝑥3/2 + 𝑐

(d)
2

3
sin−1 𝑥3/2 + 𝑐

12.What is 0
1 𝑑𝑥

𝑎𝑥+𝑏𝑥+𝑐 2∫ equal to?

(a)−
1

𝑎+𝑏+𝑐

(b)−
1

𝑐 𝑎+𝑏+𝑐

(c)
1

𝑎+𝑏+𝑐

(d)
1

𝑐 𝑎+𝑏+𝑐

13.What is ∫𝑒𝑥ln10  𝑒𝑥 𝑑𝑥 equal to?

(a)
10𝑒 𝑥

1+ln10
+ 𝑐

(b)
10𝑒𝑥

1+ln10
+ 𝑐

(c)
𝑒2𝑥

2
+ 𝑐

(d)
𝑒2𝑥

4
+ 𝑐

14.What is 1
2
𝑥𝑥∫ 1 + ln𝑥  𝑑𝑥 equal to?

(a) 4
(b) 3
(c) 2
(d) 1

15. If 𝑓 𝑥 + 𝑦 = 𝑓 𝑥 + 𝑓 𝑦 , then what is −1
1
𝑓∫ 𝑥  𝑑𝑥 equal to?

(a) 0

(b) 0
1
𝑓∫ 𝑥  𝑑𝑥

(c) 2 0
1
𝑓∫ 𝑥  𝑑𝑥

(d) 2𝑓 1

16.What is the area bounded by 𝑦 = 𝑒 𝑥 and the lines 𝑥 = 1 and 𝑦 = 0?

(a) 𝑒− 1 square units
(b) 2𝑒− 2 square units
(c) 2𝑒 square units
(d) 2𝑒− 1 square units

17. The slope of the tangent to the curve 𝑦 = 𝑓 𝑥 at 𝑥, 𝑓 𝑥 is 2𝑥. If the curve passes through the
origin, then what is the area bounded by the curve, the 𝑥-axis and the line 𝑥 = 1?

(a) 1/3 square unit
(b) 2/3 square unit
(c) 1 square unit
(d) 4/3 square units
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18.What is the solution of 𝑦 𝑑𝑥− 𝑥 𝑑𝑦− 𝑦2cos𝑥 𝑑𝑥 = 0?

(a) 𝑦 = 𝑥

𝑐+sin𝑥

(b) 𝑦 = 𝑥

𝑐−sin𝑥

(c) 𝑦 = 𝑥

1+𝑐sin𝑥

(d) 𝑦 = 𝑥

1−𝑐sin𝑥

19.What is the differential equation of the family of straight lines passing through the origin?

(a) 𝑦
𝑑𝑦

𝑑𝑥
− 𝑥 = 0

(b) 𝑦
𝑑𝑦

𝑑𝑥
+ 𝑥 = 0

(c) 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0

(d) 𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 = 0

20.What is the degree of the differential equation representing the family of curves 𝑦2 = 𝑐 𝑥,
where 𝑐 is a positive parameter?

(a) 1
(b) 2
(c) 3
(d) 4

21. A circle touches each of the lines 𝑥− 𝑦 = 0 and 𝑥 + 𝑦 = 0 at unit distance from the origin. The
centre of the circle may be at

(a) 2,0

(b) 3,0
(c) 1,0
(d) 1,1

22. A line sin𝜃 𝑥 + cos𝜃 𝑦 = sin2𝜃 cuts the coordinate axes at points 𝑃 and 𝑄. Let 𝑀 be the
midpoint of the line segment 𝑃𝑄. What is the distance of 𝑀 from the origin?

(a) 2
(b) 1
(c) cos𝜃 + sin𝜃
(d) cos𝜃− sin𝜃

23. The centre and one of the foci 𝐹 of an ellipse are at 0,0 and −𝑐, 0 respectively. If 𝑃 𝑥, 𝑦 is
any point on the ellipse and 2𝑎 is the length of major axis, then what is 𝑃𝐹 equal to?

(a) 𝑎− 𝑐𝑥/𝑎
(b) 𝑎− 𝑎𝑥/𝑐
(c) 𝑎 + 𝑎𝑥/𝑐
(d) 𝑎 + 𝑐𝑥/𝑎
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24.What is the equation of the line which is equidistant from the lines 2𝑥− 4𝑦− 7 = 0 and 6𝑥 −
12𝑦 + 1 = 0?

(a) 12𝑥− 24𝑦− 21 = 0
(b) 12𝑥− 24𝑦 − 19 = 0
(c) 3𝑥− 6𝑦− 5 = 0
(d) 4𝑥− 8𝑦− 3 = 0

25. A ray of light passing through the point 𝑃 1,2 reflects on the 𝑥-axis at point 𝑁 and the reflected
ray passes through the point 𝑄 5,3 . What is the distance of the point 𝑁 from the origin?

(a) 3 units
(b) 14/5 units
(c) 13/5 units
(d) 2 units

26. A line cuts off intercept 𝑝 on the 𝑥-axis and intercept 𝑞 on the 𝑦-axis, where 𝑝 > 𝑞. The sum of
the intercepts is 2 and the product of the intercepts is−15. What is the equation of the line?

(a) 3𝑥− 5𝑦− 15 = 0
(b) 3𝑥− 5𝑦 + 15 = 0
(c) 5𝑥− 3𝑦− 15 = 0
(d) 5𝑥 + 3𝑦− 15 = 0

27. Let 𝑃 and 𝑄 be the points on the positive 𝑥-axis and positive 𝑦-axis respectively. A point 𝑁 2,1
divides the line segment 𝑃𝑄 in the ratio 1: 2. What is the equation of the line?

(a) 2𝑥 + 𝑦− 5 = 0
(b) 𝑥 + 𝑦− 3 = 0
(c) 𝑥 + 2𝑦− 4 = 0
(d) 𝑥− 𝑦− 1 = 0

28. 𝐴𝐵𝐶𝐷 is a square. The equations of 𝐴𝐵, 𝐴𝐷 and 𝐵𝐷 are 𝑦 = 0, 𝑥 = 0 and 𝑥 + 𝑦− 4 = 0
respectively. What is the equation of 𝐴𝐶?

(a) 𝑥 + 𝑦 = 0
(b) 𝑥 − 𝑦 = 0
(c) 𝑥 − 𝑦− 4 = 0
(d) 𝑥− 𝑦 + 4 = 0

29. 𝐴𝐵𝐶 is a triangle, where the vertices 𝐴 and 𝐵 are fixed points both lying on the 𝑥-axis. Let 𝐴𝐵 =

10 cm. The vertex 𝐶 moves such that
1

tan𝐴
+ 1

tan𝐵
=

1

𝑘
, where 𝑘 ≠ 0. What is the equation of the

locus of the point 𝐶?

(a) 𝑦 = 10𝑘
(b) 𝑥 = 10𝑘
(c) 𝑘𝑦 = 10
(d) 𝑘𝑥 = 10

30.What is the eccentricity 𝑒 of the parabola 4𝑥2 + 𝑦 = 0?

(a) 𝑒 < 0
(b) 0 < 𝑒 < 1
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(c) 𝑒 = 1
(d) 𝑒 > 1

31. The variance of 10 observations is 25. If 2 is multiplied to each of the observations and
subsequently 7 is subtracted from each multiplied observation, then what is the new
variance?

(a) 125
(b) 100
(c) 50
(d) 25

32. If the random variable 𝑋 has mean 5 and standard deviation 4, then what is the standard
deviation of the random variable 𝑌 = 3𝑋 + 4?

(a) 16
(b) 12
(c) 10
(d) 6

33. For a binomial distribution with mean 4 and standard deviation 3, what is the value of 𝑃 𝑋 =
0 ?

(a)
1

4

16

(b)
3

4

16

(c)
1

4

12

(d)
3

4

12

34. If the correlation coefficient between the variables 𝑋 and 𝑌 is zero, then the two lines of
regression are

(a) 𝑋 + 𝑌 + 11 = 0 and 2𝑋 + 3𝑌 + 4 = 0
(b) 𝑋 = 𝑋‾ and 𝑌 = 𝑌‾

(c) 𝑋 = 0 ⋅ 4𝑌 + 10 and 𝑌 = 1 ⋅ 6𝑋 + 20
(d) 𝑋‾ + 𝑌‾ + 11 = 0 and 2𝑋‾ + 3𝑌‾ + 4 = 0

35. Four dice are rolled. What is the probability of getting a total of the numbers on the dice as 7?

(a) 5/1296
(b) 7/324
(c) 7/1296
(d) 5/324

36. If 𝑃 𝐴 ∩ 𝐵 = 1/2 and 𝑃 𝐴‾ ∩ 𝐵‾ = 1/2, and 2𝑃 𝐴 = 𝑃 𝐵 = 𝑘, then what is the value of 𝑘?

(a) 1/4
(b) 1/2
(c) 1/3
(d) 2/3
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37. A committee has 6 men and 4 women. One member is selected randomly which is woman only.
What is the probability that she belongs to a subgroup of 2 senior women?

(a) 1/3
(b) 1/2
(c) 2/3
(d) 3/4

38. The standard deviation of 𝑋 is 4 and the standard deviation of 𝑌 is 5. If the correlation
coefficient 𝑟 is 0 ⋅ 8, then what is the regression coefficient of 𝑌 on 𝑋?

(a)−2
(b)−1
(c) 0
(d) 1

39. In a class, the probability of passing students in Mathematics is 0 ⋅ 7 and the probability of
passing both Mathematics and Statistics is 0 ⋅ 5. What is the probability that a student passes
Statistics given that the student passed Mathematics?

(a) 5/7
(b) 4/7
(c) 3/7
(d) 2/7

40. If the mean of 50 observations is 40 and the standard deviation is 8, then what is the coefficient
of variation?

(a) 15%
(b) 20%
(c) 25%
(d) 30%

41. If two fair dice are tossed, then what is the probability that the sum of the numbers on the faces
of the dice is neither 5 nor 7?

(a) 11/18
(b) 2/3
(c) 13/18
(d) 5/6

42. Consider the following statements for three events 𝐴, 𝐵 and 𝐶 :
I. 𝑃 𝐴 ∩ 𝐵 ∩ 𝐶 ≤ 𝑃 𝐴 + 𝑃 𝐵 + 𝑃 𝐶 − 2
II. 𝑃 𝐴 ∪ 𝐵 ∪ 𝐶 ≥ 𝑃 𝐴 + 𝑃 𝐵 + 𝑃 𝐶
Which of the statements given above is/are correct?

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II
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43. A Mathematics problem is given to two students 𝑋 and 𝑌 to solve. The odds in favour of 𝑋
solving the problem are 6 to 9 and the odds against 𝑌 in solving the problem are 6 to 5. What
is the probability that the problemwill be solved if both 𝑋 and 𝑌 try to solve the problem?

(a) 27/55
(b) 31/55
(c) 37/55
(d) 39/55

44. The events 𝐴 and 𝐵 are independent among three events 𝐴, 𝐵 and 𝐷. If 𝑃 𝐴 ∩ 𝐵 ∩ 𝐷 = 0 ⋅ 04,
𝑃 𝐷 | 𝐴 ∩ 𝐵 = 0 ⋅ 25 and 𝑃 𝐵 = 4𝑃 𝐴 , then what is the value of 𝑃 𝐴 ∪ 𝐵 ?

(a) 0 ⋅ 88
(b) 0 ⋅ 84
(c) 0 ⋅ 28
(d) 0 ⋅ 16

For the next three (03) items that follow :

Let 𝐴, 𝐵, 𝐶 and 𝐷 be mutually exclusive and exhaustive events such that
𝑃 𝐴

6
=

𝑃 𝐵

3
=

𝑃 𝐶

4
=

𝑃 𝐷

2
.

45.What is
𝑃 𝐴 +2𝑃 𝐵

3𝑃 𝐶 +𝑃 𝐷
equal to?

(a) 5/4
(b) 6/7
(c) 2/5
(d) 17/6

46. If 𝐺 is the geometric mean of 𝑃 𝐴 , 𝑃 𝐵 , 𝑃 𝐶 and 𝑃 𝐷 , then what is 𝐺 equal to?

(a)
5

2 3

(b)
2

5 3

(c)
3

5

(d)
1

5 3

47. If 𝐻 is the harmonic mean of 𝑃 𝐴 , 𝑃 𝐵 , 𝑃 𝐶 and 𝑃 𝐷 , then what is 𝐻 equal to?

(a) 14/75
(b) 15/76
(c) 16/75
(d) 16/15

For the next three (03) items that follow :
Five numbers are randomly picked from the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and arranged them in
ascending order [𝑥1 < 𝑥2 < 𝑥3 < 𝑥4 < 𝑥5; 𝑥1 being the smallest number and 𝑥5 being the largest
number selected].

48.What is 𝑃 𝑥1 = 4 equal to?

(a) 5/84
(b) 1/14
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(c) 1/7
(d) 19/84

49.What is 𝑃 𝑥3 = 6 equal to?

(a) 5/21
(b) 10/21
(c) 11/21
(d) 17/21

50.What is 𝑃 𝑥1 = 2,  𝑥2 = 3,  𝑥3 = 8 equal to?

(a) 1/12
(b) 1/60
(c) 1/252
(d) 0

51. Let 𝐴 and 𝐵 be symmetric matrices of the same order. Which of the following statements is/are
correct?
I. 𝐴𝐵− 𝐵𝐴 is also a symmetric matrix.
II. 𝐵𝐴 − 𝐴𝐵 is a skew-symmetric matrix.
Select the answer using the code given below.

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

52. If 𝐴 = −1 2
3 −4

, then what is 𝐴−1 equal to?

(a)−2
(b)−1
(c)−1/2
(d) 2

53. Let 𝑆 be the set of all real numbers and 𝑅 be a relation on 𝑆 defined by 𝑥𝑅𝑦 ⇒ 𝑥 ≤ 𝑦. Then 𝑅 is

(a) reflexive only
(b) transitive only
(c) both reflexive and transitive
(d) neither reflexive nor transitive

54. 4-digit numbers are formed with 1, 2, 3 and 4. What is the number of the 4-digit numbers in
which at least one digit is repeated?

(a) 256
(b) 244
(c) 232
(d) 220
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55. Given 𝑆 = { 𝑥, 𝑦, 𝑧 ∈ 𝑅3: 𝑥𝑦𝑧 = 210,  𝑥 < 𝑦 < 𝑧, where 𝑥, 𝑦, 𝑧 are positive integers}. What is the
total number of elements in 𝑆?

(a) 10
(b) 12
(c) 13
(d) More than 13

56. If 𝑥 = 4 + 𝑖, where 𝑖 = −1, then what is 𝑥3 + 2𝑥2 − 63𝑥 + 171 equal to?

(a)−1
(b) 0
(c) 1
(d) 2

57. Let 𝛼 and 𝛽 be the roots of the equation 𝑥2 − 𝑝 𝑥 + 1 − 𝑞 = 0. What is
𝛼2+2𝛼+1

𝛼2+2𝛼+𝑞
+
𝛽2+2𝛽+1

𝛽2+2𝛽+𝑞
equal to?

(a)−1
(b) 0
(c) 1
(d) 2

58. If the sum of the roots of the equation
1

2𝑥+𝑝
+

1

2𝑥+𝑞
=

1

𝑟
is zero, then what is 𝑟 equal to?

(a) 𝑝− 𝑞
(b) 𝑝 + 𝑞
(c) 𝑝 − 𝑞 /2
(d) 𝑝 + 𝑞 /2

59. Let 𝛼 and 𝛽 be the roots of the equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 and 𝑝𝑛 = 𝛼𝑛 + 𝛽𝑛, where 𝑛 > 1. What is
𝑎𝑝𝑛+1 + 𝑏𝑝𝑛 + 𝑐𝑝𝑛−1 equal to?

(a) 0
(b) 1
(c) 𝑎 + 𝑏 + 𝑐
(d) 𝑎− 𝑏 + 𝑐

60. If 𝑝, 𝑞 and 𝑟 are in AP, then what is 𝑝3 + 3𝑝𝑟 𝑝 + 𝑟 + 𝑟3 equal to?

(a) 𝑞3

(b) 2𝑞3

(c) 3𝑞3

(d) 8𝑞3

61.What is 6sin 𝜋/18 − 8sin3 𝜋/18 equal to?

(a) 1/4
(b) 1/2
(c) 1
(d) 2
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62. Howmany values of 𝜃 satisfy the equation tan2𝜃 + cot2𝜃 = 2, where 0∘ < 𝜃 < 360∘?

(a) 1
(b) 2
(c) 4
(d) 8

63.What is sin tan−10 ⋅ 75 equal to?

(a) 1
(b) 4/5
(c) 3/5
(d) 1/2

64.What is tan2
1

2
cos−1 1

3
equal to?

(a) 1/2
(b) 1
(c) 2
(d) 4

65.What is tan 1125∘ cot 405∘ + tan 765∘ cot 675∘ equal to?

(a) 2
(b) 1
(c) 0
(d)−2

66. If 𝐴 is a square matrix of order 3 and 𝐴 = 2, then what is adj adj𝐴 equal to?

(a) 8𝐴
(b) 4𝐴
(c) 2𝐴
(d) 2𝐼, where 𝐼 is the identity matrix of order 3

67. If 𝐴 is a square matrix of order 3 such that 𝐴 adj𝐴 =
64 0 0
0 64 0
0 0 64

, then what is 𝐴 equal to?

(a) 4
(b) 8
(c) 16
(d) 64

68. Let 𝐴 = cos𝜃 −sin𝜃
sin𝜃 cos𝜃

. What is the least value of 𝜃 for which 𝐴 + 𝐴𝑇 = 𝐼, where 𝐼 is the identity

matrix of order 2?

(a) 𝜋/2
(b) 𝜋/3
(c) 𝜋/4
(d) 𝜋/6
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69. Let 𝐴, 𝐵 and 𝐶 be the square matrices of order 2 such that 𝐴𝐵 = 𝐴𝐶. Which of the statements
given below is/are correct?
I. 𝐵 and 𝐶 are not necessarily equal if 𝐴 is a singular matrix.
II. 𝐵 and 𝐶 are equal if 𝐴 is a non-singular matrix.
Select the answer using the code given below.

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

70. If 𝐴 is a square matrix of order 3 and 𝐴 = 4, then what is adj𝐴 equal to?

(a) 64
(b) 16
(c) 8
(d) 4

For the next two (02) items that follow :
From the top of a building, the angles of depression of the top and bottom of a tower of height ℎ are 𝛼
and 𝛽 respectively. Let𝐻 be the height of the building and𝐷 be the horizontal distance between the
building and the tower.

71.What is 𝐻2 + 𝐷2 equal to?

(a)
ℎ2cos2𝛼

sin2 𝛽−𝛼

(b)
ℎ2cos2𝛽

sin2 𝛽−𝛼

(c)
ℎ2cos2𝛼

sin2 𝛽+𝛼

(d)
ℎ2cos2𝛽

sin2 𝛽+𝛼

72. If 𝛼 = 15∘ and 𝛽 = 45∘, then which one of the following is correct?

(a) 𝐻 = 2𝐷

(b) 𝐷 = 2𝐻

(c) 2𝐻 = 3𝐷
(d) 𝐻 = 𝐷

For the next two (02) items that follow :
The angles 𝐴, 𝐵 and 𝐶 of a triangle 𝐴𝐵𝐶 are in the ratio 1: 2: 7.

73.What is the ratio of the side of greatest length to the side of least length?

(a) 7: 1

(b) 7: 1

(c) 3 + 5 : 2

(d) 3 + 5 : 3
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74.What is sin𝐴 ⋅ cos𝐵 equal to?

(a) 1/4
(b) 1/2
(c) 1
(d) 2

For the next two (02) items that follow :

In a triangle 𝐴𝐵𝐶,
𝑎+𝑏

13
=

𝑏+𝑐

11
=

𝑐+𝑎

12
.

75.What is sin𝐴: sin𝐵: sin𝐶 equal to?

(a) 5: 6: 7
(b) 7: 6: 5
(c) 13: 11: 12
(d) 12: 11: 13

76.What is cos𝐴: cos𝐵: cos𝐶 equal to?

(a) 7: 19: 25
(b) 11: 12: 13
(c) 7: 11: 13
(d) 12: 11: 13

For the next two (02) items that follow :

Given that tan
𝐴

2
+ 𝐵

2
= 𝑝 and tan

𝐴

2
−

𝐵

2
= 𝑞, where 𝑝𝑞 ≠± 1.

77.What is tan𝐴 equal to?

(a)
𝑝−𝑞

1+𝑝𝑞

(b) 𝑝+𝑞

1−𝑝𝑞

(c)
𝑝+𝑞

1+𝑝𝑞

(d) 𝑝−𝑞

1−𝑝𝑞

78.What is tan𝐵 equal to?

(a)
𝑝−𝑞

1+𝑝𝑞

(b)
𝑝+𝑞

1−𝑝𝑞

(c) 𝑝+𝑞

1+𝑝𝑞

(d)
𝑝−𝑞

1−𝑝𝑞

For the next two (02) items that follow :
Let 4 𝐴 + 𝐵 = 𝜋.

79.What is 1 + tan𝐴 1 + tan𝐵 equal to?

(a) 1
(b) 2
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(c) 4
(d) 6

80.What is cot𝐴− 1 cot𝐵− 1 equal to?

(a) 1/2
(b) 1
(c) 3/2
(d) 2

81. The vertices of a triangle are 𝐴 2,0,0 , 𝐵 0,6,0 and 𝐶 0,0,4 . If 𝐴𝐷, 𝐵𝐸 and 𝐶𝐹 are the medians
of the triangle, then what is 𝐴𝐷2 + 𝐵𝐸2 + 𝐶𝐹2 equal to?

(a) 81
(b) 84
(c) 87
(d) 90

82. A line makes angles 𝛼, 𝛽 and 𝛾 with the positive directions of 𝑥-axis, 𝑦-axis and 𝑧-axis
respectively such that 𝛼 + 𝛽 = 90∘. Which of the following statements is/are correct?

I. The maximum value of cos𝛼 + cos𝛽 is 2.
II. The minimum value of cos𝛼 + cos𝛽 + cos𝛾 is 1.
Select the answer using the code given below.

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

83.What is the area of the triangle whose vertices are 0,7,10 , −1,6,6 and −4,9,6 ?

(a) 9 square units
(b) 12 square units
(c) 15 square units
(d) 18 square units

84. If 𝑂 is the origin and 𝑃 is the point 2,− 4,6 , then what is the equation of the plane through 𝑃
and perpendicular to 𝑂𝑃?

(a) 𝑥 + 2𝑦 + 3𝑧− 28 = 0
(b) 𝑥 − 2𝑦 + 3𝑧− 28 = 0
(c) 𝑥 − 2𝑦 + 3𝑧 + 28 = 0
(d) 2𝑥− 4𝑦 + 6𝑧− 55 = 0

85. The image of the point 𝑃 1,3,4 with respect to the plane 𝐴𝑥 + 𝐵𝑦 + 𝐶𝑧 + 𝐷 = 0 is −3,5,2 . If 𝐴 +
𝐵 + 𝐶 = 2, then what is 𝐷 equal to?

(a)−3
(b) 3
(c) 6
(d) 𝐷 cannot be determined due to insufficient data
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86. Let 𝑎⃗ሬ , 𝑏⃗ሬ , 𝑐⃗ሬ and 𝑑⃗ሬ be the vectors. Consider the following :

I. 𝑎⃗ሬ × 𝑏⃗ሬ ⋅ 𝑐⃗ሬ × 𝑑⃗ሬ

II. 𝑎⃗ሬ × 𝑏⃗ሬ × 𝑐⃗ሬ × 𝑑⃗ሬ

III. 𝑎⃗ሬ ⋅ 𝑏⃗ሬ ⋅ 𝑐⃗ሬ ⋅ 𝑑ሬ

IV. 𝑎⃗ሬ ⋅ 𝑏⃗ሬ × 𝑐⃗ሬ ⋅ 𝑑⃗ሬ

V. { 𝑎⃗ሬ ⋅ 𝑏ሬ ⋅ 𝑐⃗ሬ }× 𝑑⃗ሬ

where ‘·’ represents dot product and ‘×’ represents cross product of vectors. Howmany of
the above are notwell defined?

(a) One
(b) Two
(c) Three
(d) Four

87. The scalar projection of 𝑎ሬ = 𝜆𝑖መ + 𝑗መ − 2𝑘෠ on 𝑏ሬ = 2𝑖መ − 𝑗መ − 𝜆𝑘෠ is 7/3. What is the value of 𝜆?

(a) 1
(b) 2
(c) 3
(d) 4

88. Howmuch angle does 𝑟⃗ሬ = cos𝜃 𝑖መ + sin𝜃 𝑗መ + 𝑘෠ make with the positive direction of 𝑧-axis?

(a) 𝜋/2
(b) 𝜋/3
(c) 𝜋/4
(d) 𝜋/6

89. Let 𝑎⃗ሬ and 𝑏⃗ሬ be unit vectors inclined at 30∘. What is the area of the parallelogram whose sides

are represented by the vectors 𝑎ሬ + 3𝑏ሬ and 3𝑎ሬ + 𝑏⃗ሬ ?

(a) 8 3 square units
(b) 8 square units

(c) 4 3 square units
(d) 4 square units

90. Let 𝑎⃗ሬ , 𝑏⃗ሬ and 𝑐ሬ be unit vectors such that 𝑎⃗ሬ ⋅ 𝑏ሬ = 𝑎ሬ ⋅ 𝑐⃗ሬ = 0. If the angle between 𝑏⃗ሬ and 𝑐⃗ሬ is 𝜋/6, then
what is 𝑎ሬ equal to?

(a) 𝑏ሬ × 𝑐ሬ

(b) 2 𝑏⃗ሬ × 𝑐⃗ሬ

(c) 2 𝑏⃗ሬ × 𝑐⃗ሬ

(d) 3 𝑏⃗ሬ × 𝑐⃗ሬ

91.What is the domain of the function 𝑓 𝑥 = log𝑥𝑒?

(a) 0,∞
(b) 0,∞ − {1}
(c) 0,∞ − {𝑒}
(d) 0,∞ − {10}
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92. If 𝑓 𝑥 is the integral of
1+cos2𝑥−2cos𝑥

𝑥sin2𝑥tan𝑥
, then what is lim𝑥→0𝑓′ 𝑥 equal to?

(a) 0
(b) 1/2
(c) 1/3
(d) 1/4

93. Consider the following statements in respect of the function 𝑓 𝑥 = 3𝑥 , where ⋅ is the
greatest integer function :
I. 𝑓 𝑥 is continuous at 𝑥 = 1/3.
II. 𝑓 𝑥 is differentiable at 𝑥 = 1/4.
Which of the statements given above is/are correct?

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

94.What is lim𝑥→0
sin2𝑥

𝑥 𝑥
equal to?

(a)−1
(b) 0
(c) 1
(d) Limit does not exist

95. Let 𝑓 𝑥 = 𝑝 𝑥 + 𝑞, where 𝑝 and 𝑞 are real constants. If 𝑓′ 𝑥 exists at 𝑥 = 0, then what is the
value of 𝑝?

(a)−1
(b) 0
(c) 1
(d) 𝑞

96. Consider the following statements in respect of the given function :

𝑓 𝑥 =
𝑥3

𝑥
, 𝑥 ≠ 0

0, 𝑥 = 0
I. 𝑓 𝑥 is continuous everywhere.
II. 𝑓 𝑥 is differentiable everywhere.
Which of the statements given above is/are correct?

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

97.What is lim𝑥→∞ 𝑥 + 𝑥− 𝑥 equal to?

(a)−1/2
(b) 0
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(c) 1/2
(d) 1

98. If 𝑚 and 𝑛 are the roots of the equation 𝑥2 − 𝑝𝑥 + 𝑞 = 0, then what is lim𝑥→𝑚
𝑒𝑥

2−𝑝𝑥+𝑞−1

𝑥−𝑚 𝑥−𝑛
equal to?

(a)−1
(b) 0
(c) 1
(d) 𝑒

99. Let 𝑓 𝑥 = 𝑥𝑛 + 𝑘, where 𝑛 is a natural number and 𝑘 is a positive real constant such that 𝑓 𝑥 +

𝑓
1

𝑥
= 𝑓 𝑥  𝑓

1

𝑥
and 𝑓 2 = 9. What is 𝑓 −1 equal to?

(a)−2
(b)−1
(c) 0
(d) 1

100. If 𝑓 𝑥 = cos
𝜋

3
𝑥 + 𝑥 for 1 < 𝑥 < 2, where ⋅ is the greatest integer function, then what is

𝑓
𝜋

2
equal to?

(a)−1

(b)− 3/2
(c)−1/2
(d) 1/2

101.What is the LCM of 11110 2, 10100 2 and 11011 2?

(a) 1000001100 2

(b) 1000011100 2

(c) 1000111100 2

(d) 1000011101 2

102.What is the coefficient of 𝑥2𝑛 in the expansion of the following?

1 + 𝑥 2𝑛 1 +
1
𝑥

2𝑛

(a) 1
(b) 2𝑛 2𝑛− 1 2𝑛− 2 … 𝑛 + 1 𝑛
(c) 4𝑛 4𝑛− 1 4𝑛− 2 … 2𝑛 + 1 2𝑛
(d) Such term does not exist

103. Consider the following statements in respect of the expansion of 𝑥2 + 𝑥−2 + 2
4
:

I. The number of terms in the expansion is 5.
II. One of the coefficients in the expansion has a maximum value equal to 70.
Which of the statements given above is/are correct?

(a) I only
(b) II only
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(c) Both I and II
(d) Neither I nor II

104. Consider the following relations from 𝐴 to 𝐵, where 𝐴 = {1,3,5} and 𝐵 = {2,4,6,8} :
I. { 1,2 , 3,2 , 3,6 , 5,8 }
II. { 3,4 , 5,8 , 1,6 , 3,2 }
III. { 1,2 , 3,6 }
IV. { 1,6 , 3,2 , 5,2 }
Which of the above is/are function(s) from 𝐴 to 𝐵?

(a) I, III and IV
(b) IV only
(c) II and IV
(d) III only

105. If 𝑥2 − 2𝑥cos𝜃 + 1 = 0, then what is the magnitude of 𝑥?

(a)−1
(b) 0
(c) 1

(d) 2

106. Consider the following statements in respect of sets 𝐴 and 𝐵 :
I. If 𝑥 ∈ 𝐴 and 𝐴 ∈ 𝐵, then 𝑥 ∈ 𝐵.
II. If 𝐴 ⊂ 𝐵 and 𝑥 ∉ 𝐵, then 𝑥 ∉ 𝐴.
Which of the statements given above is/are correct?

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

107. A research group conducted a survey of 500 consumers and reported that 370 consumers
preferred product 𝑋 and 240 consumers preferred product 𝑌. What is the least number that
must have preferred both the products?

(a) 90
(b) 100
(c) 110
(d) Cannot be determined due to insufficient data

108. The Cartesian product 𝐴 × 𝐴 has 25 elements among which are found 3,1 , 6,2 , 5,3 . Which
of the following statements is/are correct?
I. It is possible to determine other elements of 𝐴× 𝐴.
II. 5,5 ∈ 𝐴 × 𝐴 and 1,3 ∉ 𝐴 × 𝐴
Select the answer using the code given below.

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II
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109. Consider the following statements in respect of a relation 𝑅 from a set 𝐴 to a set 𝐵 :
I. The set 𝐵 is called codomain of the relation 𝑅.
II. The range of the relation is always equal to codomain of the relation 𝑅.
III. The domain of the relation 𝑅 must be equal to the set 𝐴.
Which of the statements given above is/are correct?

(a) I only
(b) III only
(c) I and II
(d) I and III

110. Consider the following system of linear inequalities :
𝑥 − 𝑦 ≤ 3 and 𝑥 + 𝑦 ≥ 5
The solution of the inequalities lies in

(a) first quadrant only
(b) second quadrant only
(c) both first quadrant and second quadrant only
(d) all the four quadrants

111. If
1

𝑏−𝑎
+ 1

𝑏−𝑐
= 2

𝑏
, then 𝑎, 𝑏 and 𝑐 are in

(a) AP
(b) GP
(c) HP
(d) Neither in AP nor in GP nor in HP

112. Let 𝑃, 𝑄, 𝑅 and 𝑆 be the sum of 𝑛 terms, 2𝑛 terms, 3𝑛 terms and 4𝑛 terms respectively of an AP
such that 𝑄 = 3𝑃. Which one of the following is correct?

(a) 5𝑅 = 3𝑆
(b) 6𝑅 = 5𝑆
(c) 8𝑅 = 7𝑆
(d) 9𝑅 = 8𝑆

113. In a GP, the 3rd, 5th and 7th terms are 𝑥, 𝑥2 + 2 and 𝑥3 + 10 respectively, where 𝑥 > 1. What is
the 8th term?

(a) 18

(b) 18 3
(c) 54

(d) 54 3

114. If 1 + 𝑖 𝑛
− 16 = 0, where 𝑖 = −1 and 𝑛 is a positive integer, then what is the least value of 𝑛?

(a) 2
(b) 4
(c) 8
(d) 16
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115.What is 𝑖 × 𝑖4 × 𝑖9 × 𝑖16 ×… × 𝑖576, where 𝑖 = −1, equal to?

(a)−𝑖
(b)−1
(c) 1
(d) 𝑖

116. If 𝑧 = 𝑥 + 𝑖𝑦 be such that
𝑧+𝜆𝑖

𝑧−𝜆𝑖
= 1, where 𝑖 = −1 and 𝜆 is a positive real number, then which

of the following statements is/are correct?
I. 𝑧 lies on the line 𝑦 = 𝑥.
II. The amplitude of 𝑧 is

𝜋

4
.

Select the answer using the code given below.

(a) I only
(b) II only
(c) Both I and II
(d) Neither I nor II

117.What is

1

𝑎
𝑏𝑐 𝑎3

1

𝑎
+ 1

𝑏
𝑐 𝑎 + 𝑏 𝑎3 + 𝑏3

1

𝑎
+ 1

𝑏
+ 1

𝑐
𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎 𝑎3 + 𝑏3 + 𝑐3

equal to?

(a) 0
(b) 3
(c) 𝑎 + 𝑏 + 𝑐 𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎
(d) 𝑎3 + 𝑏3 + 𝑐3 − 3𝑎𝑏𝑐

118. If 𝑎𝑒 + 𝑏𝑔 = 𝑐𝑓 + 𝑑ℎ = 𝑝, 𝑎𝑓 + 𝑏ℎ = 𝑐𝑒 + 𝑑𝑔 = 𝑞, then what is 𝑎 𝑏
𝑐 𝑑

×
𝑒 𝑓
𝑔 ℎ

equal to?

(a) 𝑝2𝑞2

(b) 𝑝𝑞
(c) 𝑝2 + 𝑞2

(d) 𝑝2 − 𝑞2

119. If 𝑥 + 𝑎𝑦 + 𝑎2𝑧 = 1, 𝑥 + 𝑏𝑦 + 𝑏2𝑧 = 1, 𝑥 + 𝑐𝑦 + 𝑐2𝑧 = 1 where 𝑎 ≠ 𝑏 ≠ 𝑐, then what is 𝑥 + 𝑦 + 𝑧
equal to?

(a) 0
(b) 1
(c) 3
(d) 𝑎 + 𝑏 + 𝑐

120. Let 𝐴 = 1 −tan𝜃
tan𝜃 1

and 𝐵 = 1 tan𝜃
−tan𝜃 1

. If 𝐶 = 𝐴𝐵−1, then what is det 𝐶 equal to?

(a) sec2𝜃
(b) sec4𝜃
(c) cos2𝜃
(d) 1


