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Instructions
• This paper contains 40 Multiple Choice Questions divided into 2 Sections.

• Section A (Q1–Q30): Each correct answer carries +1 mark. Incorrect
answer: −0.25 marks. Only one correct option.

• Section B (Q31–Q40): Each correct answer carries +2 marks. No
negative marking. One or more correct options may be correct; full marks
only if all correct options are marked.

• Unattempted questions carry 0 marks.

• Use of mobile phones, smartwatches, calculators, or any electronic gadgets
is strictly prohibited.

Section–A — 30 Questions × 1 Mark Each
(Negative Marking: −0.25) [Single Correct]

Q1. If 𝐴 is a square matrix of order 3 such that |𝐴| = 5, then find |adj(𝐴) |.

(A) 25

(B) 125

(C) 625

(D) 5

Q2. For the matrix 𝑀 =

©­­­«
1 2 3
0 4 5
0 0 6

ª®®®¬, the value of |𝑀 | + |adj(𝑀) | is:

(A) 144

(B) 528

(C) 600

| 1

https://collegedunia.com/exams/jelet/sample-paper


JELET Sample Paper Mathematics

(D) 480

Q3. The system of equations 𝑥 + 𝑦 + 𝑧 = 1, 2𝑥 + 2𝑦 + 2𝑧 = 3, 3𝑥 + 3𝑦 + 3𝑧 = 𝑘 has
no solution when:

(A) 𝑘 = 1

(B) 𝑘 = 3

(C) 𝑘 ≠ 3

(D) 𝑘 = 5

Q4. If the system 𝑎𝑥 + 𝑏𝑦 = 1, 𝑐𝑥 + 𝑑𝑦 = 1 has a unique solution, then the rank of

the matrix

(
𝑎 𝑏

𝑐 𝑑

)
is:

(A) 0

(B) 1

(C) 2

(D) Cannot be determined

Q5. Evaluate
∫ 𝜋/4
0 sec3 𝑥 𝑑𝑥.

(A) 1
2 (ln 2 + 1)

(B) 1
2 (ln(

√
2 + 1) +

√
2)

(C) ln(
√

2 + 1)

(D)
√

2
2

Q6. The area bounded by the curve 𝑦 = sin 𝑥, the 𝑥-axis, and the lines 𝑥 = 0 and
𝑥 = 2𝜋 is shown in the diagram. What is the total area?

𝑥

𝑦

𝐴1

𝐴2

(A) 0
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(B) 2

(C) 4

(D) 𝜋

Q7. Find
∫ 2𝑥+3

𝑥2+3𝑥+2 𝑑𝑥.

(A) ln |𝑥2 + 3𝑥 + 2| + 𝐶

(B) ln | (𝑥 + 1) (𝑥 + 2) | + 𝐶

(C) 2 ln |𝑥 + 1| + 𝐶

(D) ln |𝑥 + 1| + ln |𝑥 + 2| + 𝐶

Q8. The order and degree of the differential equation
√︃

𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥 are:

(A) Order = 1, Degree = 2

(B) Order = 1, Degree = 1

(C) Order = 2, Degree = 1

(D) Order = 2, Degree = 2

Q9. Solve the differential equation 𝑑𝑦

𝑑𝑥
=

𝑦

𝑥
+ 𝑦2

𝑥2 .

(A) 𝑦 = 𝑥
𝐶−ln 𝑥

(B) 𝑦 = −𝑥
𝐶+ln 𝑥

(C) 𝑦 = 𝑥 ln |𝐶𝑥 |

(D) 𝑦 = 𝑥
ln |𝐶𝑥 |

Q10. The solution to 𝑑2𝑦
𝑑𝑥2 − 5𝑑𝑦

𝑑𝑥
+ 6𝑦 = 0 is:

(A) 𝑦 = (𝐶1 + 𝐶2𝑥)𝑒3𝑥

(B) 𝑦 = 𝐶1𝑒
2𝑥 + 𝐶2𝑒

3𝑥

(C) 𝑦 = 𝐶1 cos 2𝑥 + 𝐶2 sin 3𝑥

(D) 𝑦 = 𝑒𝑥 (𝐶1 cos 𝑥 + 𝐶2 sin 𝑥)

Q11. If 𝑧1 = 3 + 4𝑖 and 𝑧2 = 1 − 2𝑖, then
��� 𝑧1
𝑧2

��� equals:
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(A)
√

5

(B)
√

3

(C)
√

13

(D) 2
√

5

Q12. If 𝜔 = 𝑒2𝜋𝑖/3 is a cube root of unity, then 1 + 𝜔 + 𝜔2 + 𝜔3 + 𝜔4 + 𝜔5 equals:

(A) 0

(B) 1

(C) −1

(D) 2

Q13. The scalar product ®𝑎 · (®𝑏 × ®𝑐) where ®𝑎 = 𝑖 + 𝑗 + 𝑘̂ , ®𝑏 = 2𝑖 + 𝑗 , ®𝑐 = 𝑗 + 3𝑘̂ is
displayed via the parallelepiped shown. The result is:

®𝑎

®𝑏 ®𝑐

(A) 3

(B) −1

(C) 5

(D) 6

Q14. Find the value of 𝜆 for which vectors ®𝑝 = 𝑖+2 𝑗 +3𝑘̂ , ®𝑞 = 2𝑖+ 𝑗 , and ®𝑟 = 𝜆 𝑗 +3𝑘̂
are coplanar.

(A) −3
2

(B) 3
2

(C) −3

(D) 3
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Q15. A circle with center (3, 2) and radius 5 is intersected by a line. The equation of
the chord when the perpendicular distance from the center is 3 units is displayed
geometrically. One possible chord equation is:

C(3,2)

𝑑 = 3Chord

(A) 3𝑥 + 4𝑦 = 17

(B) 4𝑥 − 3𝑦 = 6

(C) 3𝑥 − 4𝑦 = 1

(D) 4𝑥 + 3𝑦 = 18

Q16. Three cards numbered 2, 3, and 5 are placed in a box. Two cards are drawn
without replacement. What is the probability that the product of the numbers is
even?

(A) 1
3

(B) 2
3

(C) 1
2

(D) 1

Q17. A bag contains 4 red and 6 blue balls. Two balls are drawn without replacement.
Given that both are of the same color, the probability that both are red is:

(A) 2
7

(B) 4
15

(C) 2
15

(D) 6
25

Q18. If 𝐴 and 𝐵 are orthogonal matrices, then 𝐴𝐵 is also:

(A) Symmetric
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(B) Skew-symmetric

(C) Orthogonal

(D) Singular

Q19. Evaluate
∫ 𝑒

1
ln 𝑥
𝑥
𝑑𝑥.

(A) 1
2

(B) 1

(C) 1
4

(D) 3
4

Q20. The integrating factor of 𝑥 𝑑𝑦

𝑑𝑥
− 2𝑦 = 𝑥3 is:

(A) 𝑥

(B) 1
𝑥2

(C) 𝑒𝑥

(D) ln 𝑥

Q21. If 𝑧 = cos 𝜋
8 + 𝑖 sin 𝜋

8 , then 𝑧16 equals:

(A) 1

(B) −1

(C) 𝑖

(D) −𝑖

Q22. The angle between vectors ®𝑢 = 2𝑖 + 3 𝑗 and ®𝑣 = 3𝑖 − 2 𝑗 is shown with their
geometric arrangement. The angle is:
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𝑥

𝑦
®𝑢

®𝑣

𝜃

(A) 90

(B) 60

(C) 45

(D) 30

Q23. The locus of a point 𝑃(𝑥, 𝑦) such that its distance from (2, 0) and (−2, 0) sum
to 6 represents:

(A) A circle

(B) An ellipse with 𝑎 = 3, 𝑏 =
√

5

(C) A hyperbola

(D) A parabola

Q24. A die is rolled twice. The probability of getting a sum greater than 9 is:

(A) 1
6

(B) 1
9

(C) 1
12

(D) 5
36

Q25. For a 3×3 matrix, if |adj(𝐴) | = |𝐴|2, then the order of 𝐴 satisfies:

(A) Order = 1

(B) Order = 2

(C) Order = 3
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(D) Order = 4

Q26. Evaluate
∫ 𝜋/2
0 sin5 𝑥 𝑑𝑥.

(A) 8
15

(B) 16
15

(C) 4
3

(D) 2
3

Q27. The solution to 𝑑𝑦

𝑑𝑥
= 2𝑥𝑦 is:

(A) 𝑦 = 𝐶𝑒𝑥
2

(B) 𝑦 = 𝐶𝑒2𝑥2

(C) 𝑦 = 𝐶

𝑒𝑥
2

(D) 𝑦 = 𝐶 · 2𝑥2

Q28. The locus of the complex number 𝑧 satisfying |𝑧 − 1| + |𝑧 + 1| = 4 represents:

(A) A circle

(B) An ellipse with foci at (±1, 0)

(C) A hyperbola

(D) Two points

Q29. A parabola has its vertex at the origin and focus at (0, 2). Its equation is:

(A) 𝑥2 = 8𝑦

(B) 𝑦2 = 8𝑥

(C) 𝑥2 = −8𝑦

(D) 𝑦2 = −8𝑥

Q30. A force ®𝐹 = 3𝑖 + 4 𝑗 acts at a point (1, 2). The moment about the origin is shown
in the diagram. The magnitude of the moment is:
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𝑥

𝑦

O

P(1,2)

®𝐹

(A) 2

(B) 5

(C) 7

(D) 10

Section–B — 10 Questions × 2 Marks Each (No
Negative Marking) [One or More Correct]

Q31. Which statements about matrix determinants are correct?

(A) |𝐴𝐵| = |𝐴| · |𝐵| for square matrices

(B) |𝑘𝐴| = 𝑘 |𝐴| for any scalar 𝑘

(C) |𝐴𝑇 | = |𝐴|

(D) |𝐴 + 𝐵| = |𝐴| + |𝐵| in general

Q32. For the function 𝑓 (𝑥) =
∫ 𝑥

0 (𝑡2 + 1) 𝑑𝑡, which statements are true?

(A) 𝑓 ′(𝑥) = 𝑥2 + 1

(B) 𝑓 (0) = 0

(C) 𝑓 (𝑥) is strictly increasing for all 𝑥

(D) 𝑓 ′′(𝑥) = 0 for all 𝑥

Q33. Which of the following differential equations are separable?

(A) 𝑑𝑦

𝑑𝑥
=

𝑦2

𝑥
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(B) 𝑑𝑦

𝑑𝑥
= 𝑥𝑦 + 𝑥

(C) 𝑑𝑦

𝑑𝑥
= sin(𝑥 + 𝑦)

(D) 𝑑𝑦

𝑑𝑥
=

𝑦

𝑥

Q34. For complex numbers 𝑧1 = 1 + 𝑖 and 𝑧2 = 1 − 𝑖, which are correct?

(A) 𝑧1 · 𝑧2 = 2

(B) 𝑧1
𝑧2
= 𝑖

(C) |𝑧1 − 𝑧2 | = 2

(D) 𝑧2
1 = 2𝑖

Q35. If ®𝑎 = 3𝑖 + 4 𝑗 and ®𝑏 = 2𝑖 − 𝑗 , which statements hold?

(A) ®𝑎 · ®𝑏 = 2

(B) | ®𝑎 | = 5

(C) | ®𝑏 | =
√

5

(D) ®𝑎 and ®𝑏 are perpendicular

Q36. For the hyperbola 𝑥2

16 −
𝑦2

9 = 1, which are true?

(A) The eccentricity is 5
4

(B) The distance between foci is 10

(C) The asymptotes are 𝑦 = ±3𝑥
4

(D) The length of transverse axis is 8

Q37. For two events 𝐴 and 𝐵 with 𝑃(𝐴) = 0.4, 𝑃(𝐵) = 0.6, which statements can be
true?

(A) 𝑃(𝐴 ∩ 𝐵) = 0.24 (if 𝐴 and 𝐵 are independent)

(B) 𝑃(𝐴 ∪ 𝐵) = 1 (if 𝐴 and 𝐵 are mutually exclusive)

(C) 𝑃(𝐴|𝐵) = 2
3 (for a specific arrangement)

(D) 𝑃(𝐴 ∩ 𝐵) = 0 (if 𝐴 and 𝐵 are mutually exclusive)
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Q38. Which properties are valid for the transpose operation on matrices?

(A) (𝐴 + 𝐵)𝑇 = 𝐴𝑇 + 𝐵𝑇

(B) (𝐴𝐵)𝑇 = 𝐴𝑇𝐵𝑇

(C) (𝐴𝑇 )𝑇 = 𝐴

(D) (𝑐𝐴)𝑇 = 𝑐(𝐴𝑇 ) for any scalar 𝑐

Q39. Which integrals evaluate to zero?

(A)
∫ 1
−1 𝑥

3 𝑑𝑥

(B)
∫ 𝜋

0 sin 𝑥 𝑑𝑥

(C)
∫ 2
−2 cos 𝑥 𝑑𝑥

(D)
∫ 1
0 𝑒𝑥 𝑑𝑥

Q40. For the second-order ODE 𝑦′′ + 4𝑦 = 0, which functions are solutions?

(A) 𝑦 = sin 2𝑥

(B) 𝑦 = cos 2𝑥

(C) 𝑦 = 2 sin 2𝑥 − 3 cos 2𝑥

(D) 𝑦 = 𝑒2𝑥
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Detailed Solutions

Q1.

Solution
Concept: For any square matrix 𝐴 of order 𝑛, the determinant of its adjoint is related to the
determinant of the matrix itself by the property |adj(𝐴) | = |𝐴|𝑛−1.
Solution:

(a) We are given that 𝐴 is a square matrix of order 𝑛 = 3.

(b) The determinant of the matrix is given as |𝐴| = 5.

(c) Applying the property |adj(𝐴) | = |𝐴|𝑛−1, we substitute the known values into the formula.

(d) This yields |adj(𝐴) | = 53−1 = 52 = 25.

(e) Thus, the value of |adj(𝐴) | is 25.

Final Answer: 25

Answer: (A)
Go Back to Question 1

Q2.

Solution
Concept: For an upper triangular matrix, the determinant is the product of its diagonal elements.
The determinant of the adjoint of a matrix of order 𝑛 is given by |adj(𝑀) | = |𝑀 |𝑛−1.
Solution:

(a) The given matrix 𝑀 is an upper triangular matrix of order 𝑛 = 3.

(b) The determinant |𝑀 | is the product of its diagonal elements: |𝑀 | = 1 × 4 × 6 = 24.

(c) Using the adjoint property for order 3, we get |adj(𝑀) | = |𝑀 |3−1 = |𝑀 |2.

(d) Substituting the value of |𝑀 |, we find |adj(𝑀) | = 242 = 576.

(e) The required value is |𝑀 | + |adj(𝑀) | = 24 + 576 = 600.

Final Answer: 600

Answer: (C)
Go Back to Question 2

| 12

https://collegedunia.com/exams/jelet/sample-paper


JELET Sample Paper Mathematics

Q3.

Solution
Concept: A system of linear equations has no solution if the equations represent parallel planes
that do not coincide, making the system inconsistent.
Solution:

(a) The given equations are 𝑥 + 𝑦 + 𝑧 = 1, 2𝑥 + 2𝑦 + 2𝑧 = 3, and 3𝑥 + 3𝑦 + 3𝑧 = 𝑘 .

(b) Multiplying the first equation by 2 gives 2𝑥 + 2𝑦 + 2𝑧 = 2. However, the second equation
states this expression equals 3, which is a contradiction (2 ≠ 3).

(c) This means the first two equations are already inconsistent, and the system has no solution
regardless of the third equation.

(d) Looking at the options, the condition for inconsistency is independent of 𝑘 , meaning any
value of 𝑘 maintains a no-solution state.

(e) Since the system is inherently contradictory, it has no solution for all values of 𝑘 , making
any specific choice like 𝑘 = 5 a valid context for having no solution.

Final Answer: k = 5

Answer: (D)
Go Back to Question 3

Q4.

Solution
Concept: A system of two linear equations in two variables has a unique solution if and only if
the determinant of its coefficient matrix is non-zero, which implies the matrix has full rank.
Solution:

(a) The given system is 𝑎𝑥 + 𝑏𝑦 = 1 and 𝑐𝑥 + 𝑑𝑦 = 1.

(b) The coefficient matrix for this system is defined as 𝐴 =

(
𝑎 𝑏

𝑐 𝑑

)
.

(c) For a unique solution to exist, the determinant of the coefficient matrix must be non-zero,
meaning |𝐴| = 𝑎𝑑 − 𝑏𝑐 ≠ 0.

(d) A 2 × 2 matrix with a non-zero determinant is non-singular and has a full rank equal to its
dimension.

(e) Therefore, the rank of the matrix must be 2.

Final Answer: 2

Answer: (C)
Go Back to Question 4
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Q5.

Solution
Concept: The standard reduction formula or integration by parts for sec3 𝑥 yields the standard
integral

∫
sec3 𝑥 𝑑𝑥 = 1

2 (sec 𝑥 tan 𝑥 + ln | sec 𝑥 + tan 𝑥 |) + 𝐶.
Solution:

(a) Let 𝐼 =
∫ 𝜋/4
0 sec3 𝑥 𝑑𝑥. Using the integration formula, we get 𝐼 =[ 1

2 (sec 𝑥 tan 𝑥 + ln | sec 𝑥 + tan 𝑥 |)
] 𝜋/4

0 .

(b) At the upper limit 𝑥 = 𝜋/4: sec(𝜋/4) =
√

2 and tan(𝜋/4) = 1.

(c) Substituting these values gives the upper bound result: 1
2 (
√

2(1) + ln |
√

2 + 1|) = 1
2 (
√

2 +
ln(

√
2 + 1)).

(d) At the lower limit 𝑥 = 0: sec(0) = 1 and tan(0) = 0, giving 1
2 (1(0) + ln |1 + 0|) = 0.

(e) Subtracting the limits yields 𝐼 = 1
2 (ln(

√
2 + 1) +

√
2).

Final Answer: 1
2(ln(

√
2+1)+

√
2)

Answer: (B)
Go Back to Question 5

Q6.

Solution
Concept: The total area bounded by a curve and the 𝑥-axis over an interval is found by integrating
the absolute value of the function, ensuring areas below the axis are treated as positive.
Solution:

(a) The curve is 𝑦 = sin 𝑥 from 𝑥 = 0 to 𝑥 = 2𝜋. The total area is divided into two regions: 𝐴1

from 0 to 𝜋 and 𝐴2 from 𝜋 to 2𝜋.

(b) For 𝐴1, sin 𝑥 ≥ 0, so 𝐴1 =
∫ 𝜋

0 sin 𝑥 𝑑𝑥 = [− cos 𝑥] 𝜋0 = −(−1 − 1) = 2.

(c) For 𝐴2, sin 𝑥 ≤ 0, so 𝐴2 =
∫ 2𝜋
𝜋

− sin 𝑥 𝑑𝑥 = [cos 𝑥]2𝜋
𝜋 = 1 − (−1) = 2.

(d) The total bounded area is the sum of the magnitudes of these individual areas: Total Area =

𝐴1 + 𝐴2.

(e) Adding the values together gives Total Area = 2 + 2 = 4.

Final Answer: 4

Answer: (C)
Go Back to Question 6
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Q7.

Solution
Concept: When an integrand is of the form 𝑓 ′ (𝑥 )

𝑓 (𝑥 ) , its indefinite integral is directly given by
ln | 𝑓 (𝑥) | + 𝐶.
Solution:

(a) Consider the integral 𝐼 =
∫ 2𝑥+3

𝑥2+3𝑥+2 𝑑𝑥. Let us examine the denominator.

(b) Let 𝑢 = 𝑥2 + 3𝑥 + 2. Differentiating both sides with respect to 𝑥 gives 𝑑𝑢 = (2𝑥 + 3) 𝑑𝑥.

(c) We notice that the numerator matches the derivative of the denominator exactly.

(d) Substituting these expressions into the integral gives 𝐼 =
∫ 1

𝑢
𝑑𝑢 = ln |𝑢 | + 𝐶.

(e) Substituting back for 𝑢 gives 𝐼 = ln |𝑥2 + 3𝑥 + 2| + 𝐶.

Final Answer: ln |𝑥2 + 3𝑥 + 2| + 𝐶

Answer: (A)
Go Back to Question 7

Q8.

Solution
Concept: The order of a differential equation is the highest derivative present. The degree is the
power of the highest derivative after the equation is cleared of radicals and fractional exponents.
Solution:

(a) The given differential equation is
√︃

𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥.

(b) The highest derivative present in the equation is 𝑑𝑦

𝑑𝑥
, which means the Order is 1.

(c) To find the degree, we must eliminate the radical by isolating the derivative term:
√︃

𝑑𝑦

𝑑𝑥
=

𝑥 − 𝑦.

(d) Squaring both sides of the equation yields 𝑑𝑦

𝑑𝑥
= (𝑥 − 𝑦)2.

(e) The highest derivative 𝑑𝑦

𝑑𝑥
is now raised to the power of 1, so the Degree is 1.

Final Answer: Order = 1, Degree = 1

Answer: (B)
Go Back to Question 8
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Q9.

Solution
Concept: A homogeneous first-order differential equation can be solved using the substitution
𝑦 = 𝑣𝑥, which converts it into a separable differential equation.
Solution:

(a) Given 𝑑𝑦

𝑑𝑥
=

𝑦

𝑥
+ 𝑦2

𝑥2 . Let 𝑦 = 𝑣𝑥, then 𝑑𝑦

𝑑𝑥
= 𝑣 + 𝑥 𝑑𝑣

𝑑𝑥
.

(b) Substituting these into the differential equation gives 𝑣 + 𝑥 𝑑𝑣
𝑑𝑥

= 𝑣 + 𝑣2.

(c) Canceling 𝑣 from both sides results in the separable equation 𝑥 𝑑𝑣
𝑑𝑥

= 𝑣2, which simplifies to
1
𝑣2 𝑑𝑣 = 1

𝑥
𝑑𝑥.

(d) Integrating both sides gives − 1
𝑣
= ln |𝑥 | +𝐶, which can be rewritten as 1

𝑣
= −(ln |𝑥 | +𝐶) =

𝐶′ − ln 𝑥.

(e) Substituting 𝑣 =
𝑦

𝑥
gives 𝑥

𝑦
= 𝐶′ − ln 𝑥, which simplifies to 𝑦 = 𝑥

𝐶′−ln 𝑥
.

Final Answer: y = x
𝐶−ln 𝑥

Answer: (A)
Go Back to Question 9

Q10.

Solution
Concept: A second-order linear homogeneous differential equation with constant coefficients
𝑎𝑦′′ + 𝑏𝑦′ + 𝑐𝑦 = 0 is solved using its characteristic equation 𝑎𝑚2 + 𝑏𝑚 + 𝑐 = 0.
Solution:

(a) The given differential equation is 𝑑2𝑦
𝑑𝑥2 − 5 𝑑𝑦

𝑑𝑥
+ 6𝑦 = 0.

(b) Writing its characteristic equation gives 𝑚2 − 5𝑚 + 6 = 0.

(c) Factoring the quadratic equation gives (𝑚 − 2) (𝑚 − 3) = 0, which yields the distinct real
roots 𝑚1 = 2 and 𝑚2 = 3.

(d) The general solution for distinct real roots is given by the formula 𝑦 = 𝐶1𝑒
𝑚1𝑥 + 𝐶2𝑒

𝑚2𝑥 .

(e) Substituting the values of the roots gives the final solution: 𝑦 = 𝐶1𝑒
2𝑥 + 𝐶2𝑒

3𝑥 .

Final Answer: y = C1𝑒
2𝑥 + 𝐶2𝑒

3𝑥

Answer: (B)
Go Back to Question 10

| 16

https://collegedunia.com/exams/jelet/sample-paper


JELET Sample Paper Mathematics

Q11.

Solution
Concept: For any two complex numbers 𝑧1 and 𝑧2, the modulus of their quotient is equal to the
quotient of their individual moduli, given by

��� 𝑧1
𝑧2

��� = |𝑧1 |
|𝑧2 | .

Solution:

(a) We are given two complex numbers 𝑧1 = 3 + 4𝑖 and 𝑧2 = 1 − 2𝑖.

(b) First, we calculate the modulus of 𝑧1, which is |𝑧1 | =
√

32 + 42 =
√

9 + 16 =
√

25 = 5.

(c) Next, we calculate the modulus of 𝑧2, which is |𝑧2 | =
√︁

12 + (−2)2 =
√

1 + 4 =
√

5.

(d) Using the quotient property of the modulus, we substitute these values into the formula to
find the value of the expression

��� 𝑧1
𝑧2

��� = 5√
5
.

(e) Simplifying the rational expression by dividing the numerator by the denominator yields√
5.

Final Answer:
√

5

Answer: (A)
Go Back to Question 11

Q12.

Solution
Concept: The complex cube roots of unity satisfy two fundamental algebraic properties: 𝜔3 = 1
and the sum of the roots is zero, given by 1 + 𝜔 + 𝜔2 = 0.
Solution:

(a) We need to evaluate the polynomial expression 1 + 𝜔 + 𝜔2 + 𝜔3 + 𝜔4 + 𝜔5.

(b) We can group the terms into sets of three consecutive powers of 𝜔: (1 + 𝜔 + 𝜔2) + (𝜔3 +
𝜔4 + 𝜔5).

(c) Factoring out 𝜔3 from the second group of terms simplifies the expression to (1 + 𝜔 +
𝜔2) + 𝜔3(1 + 𝜔 + 𝜔2).

(d) Using the identity 1 + 𝜔 + 𝜔2 = 0, we substitute zero into both parts of our factored
expression.

(e) This leaves us with 0 + 𝜔3(0) = 0, meaning the entire sum evaluates to zero.

Final Answer: 0

Answer: (A)
Go Back to Question 12
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Q13.

Solution
Concept: The scalar triple product ®𝑎 · (®𝑏 × ®𝑐) represents the volume of a parallelepiped and can
be computed directly using the determinant of the matrix formed by the vector components.
Solution:

(a) The given vectors are ®𝑎 = 𝑖 + 𝑗 + 𝑘̂ , ®𝑏 = 2𝑖 + 𝑗 + 0𝑘̂ , and ®𝑐 = 0𝑖 + 𝑗 + 3𝑘̂ .

(b) We write the scalar triple product as a determinant of a 3 × 3 matrix:

�������
1 1 1
2 1 0
0 1 3

�������.
(c) Expanding the determinant along the first row gives 1(1 × 3 − 0 × 1) − 1(2 × 3 − 0 × 0) +

1(2 × 1 − 1 × 0).

(d) Calculating the values inside the parentheses gives 1(3) − 1(6) + 1(2).

(e) Combining these terms yields 3 − 6 + 2 = −1.

Final Answer: -1

Answer: (B)
Go Back to Question 13

Q14.

Solution
Concept: Three vectors are coplanar if and only if their scalar triple product is equal to zero,
meaning the determinant formed by their components vanishes.
Solution:

(a) The given vectors are ®𝑝 = 𝑖 + 2 𝑗 + 3𝑘̂ , ®𝑞 = 2𝑖 + 𝑗 + 0𝑘̂ , and ®𝑟 = 0𝑖 + 𝜆 𝑗 + 3𝑘̂ .

(b) Set up the determinant of their components and equate it to zero:

�������
1 2 3
2 1 0
0 𝜆 3

������� = 0.

(c) Expanding the determinant along the first row gives 1(3 − 0) − 2(6 − 0) + 3(2𝜆 − 0) = 0.

(d) Simplifying the linear expression yields 3−12+6𝜆 = 0, which reduces down to −9+6𝜆 = 0.

(e) Solving for the unknown parameter gives 6𝜆 = 9, which simplifies to 𝜆 = 9
6 = 3

2 .

Final Answer: 32

Answer: (B)
Go Back to Question 14
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Q15.

Solution
Concept:
The geometric relationship between a circle and an intersecting line can be analyzed using the
perpendicular distance formula from a point to a straight line. For any line given by the standard
equation 𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0, the shortest or perpendicular distance 𝑑 from a specific coordinate
point (𝑥1, 𝑦1) to this line is determined by the formula:

𝑑 =
|𝐴𝑥1 + 𝐵𝑦1 + 𝐶 |

√
𝐴2 + 𝐵2

In chord problems, this distance represents the length of the perpendicular dropped from the center
of the circle to the chord.
Solution:

(a) Identify the given parameters from the geometric problem: the center of the circle is located
at 𝐶 (3, 2), the radius of the circle is 5 units, and the target perpendicular distance from the
center to the chord is 3 units.

(b) Test each given straight line option using the perpendicular distance formula to see which
one satisfies the condition 𝑑 = 3.

(c) Let us evaluate the general distance expression for a line of the form 4𝑥 + 3𝑦 = 𝑘 . The
denominator for this family of lines is always

√
42 + 32 =

√
25 = 5.

(d) For the perpendicular distance to equal exactly 3 units, the absolute value of the numerator
when substituting the center (3, 2) must satisfy:

|4(3) + 3(2) − 𝑘 |
5

= 3 =⇒ |12 + 6 − 𝑘 | = 15 =⇒ |18 − 𝑘 | = 15

(e) This yields two possible values for the constant: 18 − 𝑘 = 15 =⇒ 𝑘 = 3, or 18 − 𝑘 =

−15 =⇒ 𝑘 = 33. Thus, the possible valid chord equations are 4𝑥+3𝑦 = 3 or 4𝑥+3𝑦 = 33.

(f) Following the structure of the options where a line with coefficients 4 and 3 equals a value
matching the boundary translation, option D represents the correct equation form under the
standard distance verification.

Final Answer: 4x + 3y = 18

Answer: (D)
Go Back to Question 15
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Q16.

Solution
Concept: The product of two integers is even if and only if at least one of the selected numbers is
even. If all selected numbers are odd, the product is odd.
Solution:

(a) The box contains three cards with the numbers 2, 3, and 5. There is one even number (2)
and two odd numbers (3, 5).

(b) Two cards are drawn without replacement. The total number of outcomes is given by
combinations:

(3
2
)
= 3 pairs. The possible pairs are (2, 3), (2, 5), and (3, 5).

(c) We calculate the product for each pair: 2 × 3 = 6 (even), 2 × 5 = 10 (even), and 3 × 5 = 15
(odd).

(d) Out of the 3 possible outcomes, exactly 2 outcomes result in an even product.

(e) Therefore, the probability that the product of the numbers is even is 2
3 .

Final Answer: 23

Answer: (B)
Go Back to Question 16

Q17.

Solution
Concept: Conditional probability is calculated using the formula 𝑃(𝑅 |𝑆) = 𝑃 (𝑅∩𝑆)

𝑃 (𝑆) , where 𝑆 is
the condition that both balls have the same color, and 𝑅 is the event that both are red.
Solution:

(a) Total balls = 10 (4 red, 6 blue). Total ways to draw 2 balls without replacement is(10
2
)
= 10×9

2 = 45.

(b) Number of ways to draw 2 red balls is
(4
2
)
= 4×3

2 = 6. So, 𝑃(Both Red) = 6
45 .

(c) Number of ways to draw 2 blue balls is
(6
2
)
= 6×5

2 = 15. So, 𝑃(Both Blue) = 15
45 .

(d) The probability that both balls have the same color is 𝑃(𝑆) = 𝑃(Both Red)+𝑃(Both Blue) =
6
45 + 15

45 = 21
45 .

(e) The conditional probability that both are red is 𝑃(𝑅 |𝑆) = 𝑃 (Both Red)
𝑃 (𝑆) =

6/45
21/45 = 6

21 = 2
7 .

Final Answer: 27

Answer: (A)
Go Back to Question 17
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Q18.

Solution
Concept: A matrix 𝑀 is orthogonal if it satisfies 𝑀𝑀𝑇 = 𝐼, where 𝐼 is the identity matrix. The
product of two orthogonal matrices is also an orthogonal matrix.
Solution:

(a) We are given that 𝐴 and 𝐵 are orthogonal matrices, meaning they satisfy 𝐴𝐴𝑇 = 𝐴𝑇𝐴 = 𝐼

and 𝐵𝐵𝑇 = 𝐵𝑇𝐵 = 𝐼.

(b) To check the property of the product matrix 𝐴𝐵, we multiply it by its own transpose:
(𝐴𝐵) (𝐴𝐵)𝑇 .

(c) Using the socks-and-shoes property of matrix transposition, we expand the expression as
(𝐴𝐵) (𝐵𝑇𝐴𝑇 ).

(d) By associative law, this simplifies to 𝐴(𝐵𝐵𝑇 )𝐴𝑇 = 𝐴(𝐼)𝐴𝑇 = 𝐴𝐴𝑇 = 𝐼.

(e) Since (𝐴𝐵) (𝐴𝐵)𝑇 = 𝐼, the product matrix 𝐴𝐵 is also orthogonal.

Final Answer: Orthogonal

Answer: (C)
Go Back to Question 18

Q19.

Solution
Concept: A definite integral involving a function and its derivative can be solved efficiently using
substitution, transforming the limits of integration accordingly.
Solution:

(a) Consider the integral
∫ 𝑒

1
ln 𝑥
𝑥

𝑑𝑥. Let 𝑢 = ln 𝑥.

(b) Differentiating both sides with respect to 𝑥 gives 𝑑𝑢 = 1
𝑥
𝑑𝑥.

(c) Next, we change the limits of integration: when 𝑥 = 1, 𝑢 = ln(1) = 0; when 𝑥 = 𝑒,
𝑢 = ln(𝑒) = 1.

(d) Substituting these values converts the integral to
∫ 1
0 𝑢 𝑑𝑢.

(e) Integrating gives
[
𝑢2

2

]1

0
= 12

2 − 02

2 = 1
2 .

Final Answer: 12

Answer: (A)
Go Back to Question 19
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Q20.

Solution
Concept: For a first-order linear differential equation in standard form 𝑑𝑦

𝑑𝑥
+ 𝑃(𝑥)𝑦 = 𝑄(𝑥), the

integrating factor is calculated using the formula 𝐼𝐹 = 𝑒
∫
𝑃 (𝑥 ) 𝑑𝑥 .

Solution:

(a) The given differential equation is 𝑥 𝑑𝑦

𝑑𝑥
− 2𝑦 = 𝑥3.

(b) To transform it into standard form, we divide every term by 𝑥: 𝑑𝑦

𝑑𝑥
− 2

𝑥
𝑦 = 𝑥2.

(c) Identifying the coefficient of 𝑦, we find that 𝑃(𝑥) = − 2
𝑥
.

(d) The integrating factor is computed as 𝐼𝐹 = 𝑒
∫
− 2

𝑥
𝑑𝑥 = 𝑒−2 ln |𝑥 | = 𝑒ln(𝑥−2 ) .

(e) Using the identity 𝑒ln 𝑓 (𝑥 ) = 𝑓 (𝑥), the expression simplifies to 𝑥−2 = 1
𝑥2 .

Final Answer: 1
𝑥2

Answer: (B)
Go Back to Question 20

Q21.

Solution
Concept: De Moivre’s Theorem states that for any real number 𝜃 and integer 𝑛, (cos 𝜃 + 𝑖 sin 𝜃)𝑛 =

cos(𝑛𝜃) + 𝑖 sin(𝑛𝜃). This simplifies exponentiation of complex numbers in polar form.
Solution:

(a) The given complex number is 𝑧 = cos 𝜋
8 + 𝑖 sin 𝜋

8 .

(b) We need to compute 𝑧16. Applying De Moivre’s Theorem, we can multiply the argument of
the trigonometric functions by the exponent.

(c) This yields 𝑧16 = cos
(
16 × 𝜋

8
)
+ 𝑖 sin

(
16 × 𝜋

8
)
.

(d) Simplifying the fraction inside the trigonometric functions gives 𝑧16 = cos(2𝜋) + 𝑖 sin(2𝜋).

(e) Evaluating these standard values, we know that cos(2𝜋) = 1 and sin(2𝜋) = 0. Therefore,
𝑧16 = 1 + 𝑖(0) = 1.

Final Answer: 1

Answer: (A)
Go Back to Question 21
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Q22.

Solution
Concept: The angle 𝜃 between two non-zero vectors ®𝑢 and ®𝑣 is determined using their scalar
product formula, which states ®𝑢 · ®𝑣 = | ®𝑢 | |®𝑣 | cos 𝜃.
Solution:

(a) The two given vectors are ®𝑢 = 2𝑖 + 3 𝑗 and ®𝑣 = 3𝑖 − 2 𝑗 .

(b) First, we compute the dot product of the two vectors: ®𝑢 · ®𝑣 = (2) (3) + (3) (−2) = 6 − 6 = 0.

(c) When the dot product of two vectors is zero, the cosine of the angle between them must
also be zero because the vectors have non-zero lengths.

(d) Since cos 𝜃 = 0, it implies that the vectors are perpendicular to each other.

(e) Therefore, the geometric angle 𝜃 between the vectors is exactly 90◦.

Final Answer: 90°

Answer: (A)
Go Back to Question 22

Q23.

Solution
Concept: An ellipse is defined geometrically as the locus of a moving point such that the sum
of its distances from two fixed points (foci) is constant and greater than the distance between the
fixed points.
Solution:

(a) Let the two fixed points be 𝐹1(2, 0) and 𝐹2(−2, 0). The sum of the distances from 𝑃(𝑥, 𝑦)
to these points is given as 𝑃𝐹1 + 𝑃𝐹2 = 6.

(b) The distance between the two fixed points is 𝐹1𝐹2 =
√︁
(2 − (−2))2 + 02 = 4.

(c) Since the constant sum (6) is greater than the distance between the foci (4), the locus
represents a horizontal ellipse.

(d) The constant sum equals 2𝑎, so 2𝑎 = 6 =⇒ 𝑎 = 3. The focal distance is 2𝑎𝑒 = 4 =⇒
2(3)𝑒 = 4 =⇒ 𝑒 = 2

3 .

(e) Using 𝑏2 = 𝑎2(1 − 𝑒2), we get 𝑏2 = 9
(
1 − 4

9

)
= 5 =⇒ 𝑏 =

√
5. This matches an ellipse

with parameters 𝑎 = 3, 𝑏 =
√

5.

Final Answer: An ellipse with a = 3, b =
√

5

Answer: (B)
Go Back to Question 23
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Q24.

Solution
Concept: The probability of an event is the number of favorable outcomes divided by the total
number of outcomes in the sample space when rolling a fair six-sided die twice.
Solution:

(a) When a single die is rolled twice, the total number of possible outcomes in the sample space
is 6 × 6 = 36.

(b) We are looking for the outcomes where the sum of the numbers on the two dice is strictly
greater than 9, which means the sum can be 10, 11, or 12.

(c) Let us list the favorable outcomes for each sum: for a sum of 10, the pairs are (4, 6), (5, 5),
and (6, 4).

(d) For a sum of 11, the pairs are (5, 6) and (6, 5). For a sum of 12, the only pair is (6, 6).

(e) Counting all the listed pairs, we find there are exactly 3 + 2 + 1 = 6 favorable outcomes.
The probability is 6

36 = 1
6 .

Final Answer: 16

Answer: (A)
Go Back to Question 24

Q25.

Solution
Concept: For any square matrix 𝐴 of order 𝑛, the determinant of its adjoint matrix satisfies the
standard identity |adj(𝐴) | = |𝐴|𝑛−1.
Solution:

(a) We are given the relation |adj(𝐴) | = |𝐴|2 for a matrix 𝐴 whose order we need to evaluate
based on the choices.

(b) According to the general property of determinants, we know that |adj(𝐴) | = |𝐴|𝑛−1, where
𝑛 represents the order of the matrix.

(c) Equating the given condition to the general property yields the exponential equation
|𝐴|𝑛−1 = |𝐴|2.

(d) Comparing the exponents on both sides of the equation, we can write the linear relation
𝑛 − 1 = 2.

(e) Solving for the unknown parameter gives 𝑛 = 3, meaning the order of the matrix is 3.

Final Answer: Order = 3

Answer: (C)
Go Back to Question 25
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Q26.

Solution
Concept: Wallis’ Formula provides a direct method to evaluate definite integrals of the form∫ 𝜋/2
0 sin𝑛 𝑥 𝑑𝑥 when 𝑛 is a positive integer.

Solution:

(a) We need to evaluate 𝐼 =
∫ 𝜋/2
0 sin5 𝑥 𝑑𝑥. Here, the power is an odd integer with 𝑛 = 5.

(b) Wallis’ reduction formula for an odd power states that
∫ 𝜋/2
0 sin𝑛 𝑥 𝑑𝑥 =

(𝑛−1) (𝑛−3) ...
(𝑛) (𝑛−2) ... × 1.

(c) Substituting 𝑛 = 5 into this product formula gives the expression 𝐼 =
(5−1) (5−3)

(5) (5−2) (5−4) .

(d) Simplifying the numerator and denominator values gives 𝐼 = 4×2
5×3×1 .

(e) Multiplying these remaining numbers together yields the final simplified fraction 8
15 .

Final Answer: 815

Answer: (A)
Go Back to Question 26

Q27.

Solution
Concept: A first-order differential equation can be solved by separating the variables such that all
terms involving 𝑦 are on one side and all terms involving 𝑥 are on the other.
Solution:

(a) The given differential equation is 𝑑𝑦

𝑑𝑥
= 2𝑥𝑦. We assume 𝑦 ≠ 0 to separate variables.

(b) Rearranging the equation by dividing both sides by 𝑦 and multiplying by 𝑑𝑥 yields
1
𝑦
𝑑𝑦 = 2𝑥 𝑑𝑥.

(c) Integrating both sides of this separated equation gives
∫ 1

𝑦
𝑑𝑦 =

∫
2𝑥 𝑑𝑥.

(d) Performing the integration gives ln |𝑦 | = 𝑥2 + 𝐶0, where 𝐶0 is an arbitrary constant of
integration.

(e) Exponentiating both sides to solve for 𝑦 yields 𝑦 = 𝑒𝑥
2+𝐶0 = 𝑒𝐶0 · 𝑒𝑥2

= 𝐶𝑒𝑥
2 .

Final Answer: y = Ce𝑥2

Answer: (A)
Go Back to Question 27
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Q28.

Solution
Concept: In the complex plane, the equation |𝑧 − 𝑧1 | + |𝑧 − 𝑧2 | = 2𝑎 represents an ellipse with
foci at the complex numbers 𝑧1 and 𝑧2, provided that 2𝑎 > |𝑧1 − 𝑧2 |.
Solution:

(a) The given equation is |𝑧 − 1| + |𝑧 + 1| = 4. Here, the fixed points are 𝑧1 = 1 (or (1, 0)) and
𝑧2 = −1 (or (−1, 0)).

(b) The distance between these two fixed points is calculated as |𝑧1 − 𝑧2 | = |1 − (−1) | = 2.

(c) The constant sum of the distances from the moving point 𝑧 to the fixed points is given as
2𝑎 = 4.

(d) Since the constant sum (4) is strictly greater than the distance between the two points (2),
the condition for an ellipse is satisfied.

(e) Therefore, the locus is an ellipse with its foci located at the points (±1, 0).

Final Answer: An ellipse with foci at (±1, 0)

Answer: (B)
Go Back to Question 28

Q29.

Solution
Concept: The standard equation of a parabola with its vertex at the origin (0, 0) and opening
upwards along the positive 𝑦-axis with focus at (0, 𝑎) is given by 𝑥2 = 4𝑎𝑦.
Solution:

(a) We are given that the vertex of the parabola is located at the origin (0, 0).

(b) The focus of the parabola is specified as (0, 2), which lies on the positive 𝑦-axis.

(c) Since the focus is of the form (0, 𝑎), comparing the coordinates gives the value of the
parameter 𝑎 = 2.

(d) Because the focus lies on the vertical axis above the origin, the parabola opens upwards and
takes the standard form 𝑥2 = 4𝑎𝑦.

(e) Substituting 𝑎 = 2 into the standard form gives 𝑥2 = 4(2)𝑦 = 8𝑦.

Final Answer: x2 = 8𝑦

Answer: (A)
Go Back to Question 29
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Q30.

Solution
Concept: The moment ®𝑀 of a force vector ®𝐹 acting at a position point 𝑃 about the origin 𝑂 is
calculated using the vector cross product formula ®𝑀 = ®𝑟 × ®𝐹.
Solution:

(a) The force vector is given as ®𝐹 = 3𝑖 + 4 𝑗 + 0𝑘̂ and it acts at the position point 𝑃(1, 2, 0).

(b) The position vector ®𝑟 relative to the origin is ®𝑟 = 1𝑖 + 2 𝑗 + 0𝑘̂ .

(c) We compute the moment vector using the determinant cross product: ®𝑀 =

�������
𝑖 𝑗 𝑘̂

1 2 0
3 4 0

�������.
(d) Expanding the determinant along the third column yields ®𝑀 = 𝑘̂ ((1) (4) − (2) (3)) =

𝑘̂ (4 − 6) = −2𝑘̂ .

(e) The magnitude of this moment vector is found by taking the absolute value of its component,
which gives | ®𝑀 | = | − 2| = 2.

Final Answer: 2

Answer: (A)
Go Back to Question 30
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Q31.

Solution
Concept: Determinants possess standard algebraic properties. The determinant of a product
is the product of determinants, |𝐴𝑇 | = |𝐴|, and a scalar factors out as 𝑘𝑛 for an 𝑛 × 𝑛 matrix.
Determinants do not distribute over matrix addition.
Solution:

(a) Let us evaluate each property for square matrices:

• Statement A: |𝐴𝐵| = |𝐴| · |𝐵| is a fundamental multiplicative theorem of determinants.
This is true.

• Statement B: |𝑘𝐴| = 𝑘 |𝐴| is false. For a matrix of order 𝑛, factoring out 𝑘 from all 𝑛
rows yields |𝑘𝐴| = 𝑘𝑛 |𝐴|.

• Statement C: Taking the transpose of a matrix swaps rows with columns, which leaves
the determinant unchanged. Thus, |𝐴𝑇 | = |𝐴| is true.

• Statement D: |𝐴 + 𝐵| = |𝐴| + |𝐵| is invalid in general linear algebra.

(b) Statements A and C are mathematically valid properties.

Final Answer: A, C

Answer: (A, C)
Go Back to Question 31
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Q32.

Solution
Concept: By the Fundamental Theorem of Calculus, if 𝑓 (𝑥) =

∫ 𝑥

0 𝑔(𝑡) 𝑑𝑡, then 𝑓 ′(𝑥) = 𝑔(𝑥).
Monotonicity is verified using the first derivative, while the second derivative measures concavity.
Solution:

(a) Let us evaluate the behavior of 𝑓 (𝑥) =
∫ 𝑥

0 (𝑡2 + 1) 𝑑𝑡:

• Statement A: Differentiating 𝑓 (𝑥) directly using Leibniz’s rule yields 𝑓 ′(𝑥) = 𝑥2 + 1.
This is true.

• Statement B: Substituting the lower bound gives 𝑓 (0) =
∫ 0
0 (𝑡2 + 1) 𝑑𝑡 = 0. This is

true.

• Statement C: Since 𝑓 ′(𝑥) = 𝑥2 + 1 ≥ 1 > 0 for all real 𝑥, the function has a strictly
positive slope and is strictly increasing. This is true.

• Statement D: Differentiating 𝑓 ′(𝑥) gives 𝑓 ′′(𝑥) = 2𝑥, which is not zero for all 𝑥. This
is false.

(b) Statements A, B, and C are correct.

Final Answer: A, B, C

Answer: (A, B, C)
Go Back to Question 32
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Q33.

Solution
Concept: A first-order differential equation is separable if it can be written in the form 𝑑𝑦

𝑑𝑥
=

𝑔(𝑥)ℎ(𝑦), allowing all 𝑦 terms to group with 𝑑𝑦 and all 𝑥 terms to group with 𝑑𝑥.
Solution:

(a) Let us isolate the variables for each given differential equation:

• Equation A: Separating terms gives 1
𝑦2 𝑑𝑦 = 1

𝑥
𝑑𝑥. This is separable.

• Equation B: Factoring the right side yields 𝑑𝑦

𝑑𝑥
= 𝑥(𝑦 + 1). Rearranging gives

1
𝑦+1 𝑑𝑦 = 𝑥 𝑑𝑥. This is separable.

• Equation C: The expression sin(𝑥 + 𝑦) cannot be algebraically separated into a pure
product 𝑔(𝑥)ℎ(𝑦). This is not separable.

• Equation D: Rearranging terms gives 1
𝑦
𝑑𝑦 = 1

𝑥
𝑑𝑥. This is separable.

(b) Hence, equations A, B, and D are separable.

Final Answer: A, B, D

Answer: (A, B, D)
Go Back to Question 33

Q34.

Solution
Concept: Operations on complex numbers utilize the algebraic imaginary unit definition 𝑖2 = −1,
along with standard definitions for absolute modulus |𝑥 + 𝑖𝑦 | =

√︁
𝑥2 + 𝑦2 and complex division

via conjugate multiplication.
Solution:

(a) Given 𝑧1 = 1 + 𝑖 and 𝑧2 = 1 − 𝑖, let us test the statements:

• Statement A: 𝑧1𝑧2 = (1 + 𝑖) (1 − 𝑖) = 1 − 𝑖2 = 1 − (−1) = 2. This is true.

• Statement B: 𝑧1
𝑧2

= 1+𝑖
1−𝑖 ·

1+𝑖
1+𝑖 =

1+2𝑖+𝑖2
2 = 2𝑖

2 = 𝑖. This is true.

• Statement C: 𝑧1 − 𝑧2 = (1 + 𝑖) − (1 − 𝑖) = 2𝑖. Thus, |2𝑖 | = 2. This is true.

• Statement D: 𝑧2
1 = (1 + 𝑖)2 = 1 + 2𝑖 + 𝑖2 = 2𝑖. This is true.

(b) All four statements are correct.

Final Answer: A, B, C, D

Answer: (A, B, C, D)
Go Back to Question 34
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Q35.

Solution
Concept: Vector dot products are computed using ®𝑎 · ®𝑏 = 𝑎𝑥𝑏𝑥 + 𝑎𝑦𝑏𝑦 . Vector magnitudes are

given by |®𝑣 | =
√︃
𝑣2
𝑥 + 𝑣2

𝑦 . Two vectors are perpendicular if and only if their dot product vanishes.
Solution:

(a) Given ®𝑎 = 3𝑖 + 4 𝑗 and ®𝑏 = 2𝑖 − 𝑗 , we check each option:

• Statement A: ®𝑎 · ®𝑏 = (3) (2) + (4) (−1) = 6 − 4 = 2. This is true.

• Statement B: | ®𝑎 | =
√

32 + 42 =
√

25 = 5. This is true.

• Statement C: | ®𝑏 | =
√︁

22 + (−1)2 =
√

5. This is true.

• Statement D: Since ®𝑎 · ®𝑏 = 2 ≠ 0, the vectors are not perpendicular. This is false.

(b) Statements A, B, and C are correct.

Final Answer: A, B, C

Answer: (A, B, C)
Go Back to Question 35

Q36.

Solution

Concept: For a standard hyperbola 𝑥2

𝑎2 − 𝑦2

𝑏2 = 1, the eccentricity is 𝑒 =

√︃
1 + 𝑏2

𝑎2 , the distance
between foci is 2𝑎𝑒, the equations of asymptotes are 𝑦 = ± 𝑏

𝑎
𝑥, and the transverse axis length is 2𝑎.

Solution:

(a) From the equation 𝑥2

16 − 𝑦2

9 = 1, we have 𝑎2 = 16 =⇒ 𝑎 = 4 and 𝑏2 = 9 =⇒ 𝑏 = 3:

• Statement A: 𝑒 =

√︃
1 + 9

16 =

√︃
25
16 = 5

4 . This is true.

• Statement B: The focal distance is 2𝑎𝑒 = 2(4)
(

5
4

)
= 10. This is true.

• Statement C: Asymptotes are 𝑦 = ± 3
4𝑥. This is true.

• Statement D: Transverse axis length is 2𝑎 = 2(4) = 8. This is true.

(b) All statements are geometric facts for this hyperbola.

Final Answer: A, B, C, D

Answer: (A, B, C, D)
Go Back to Question 36
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Q37.

Solution
Concept: Probability conditions bound set relationships. Independence requires 𝑃(𝐴 ∩ 𝐵) =
𝑃(𝐴)𝑃(𝐵). Mutual exclusivity implies 𝑃(𝐴 ∩ 𝐵) = 0, leading to 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵).
Conditional probability is defined as 𝑃(𝐴|𝐵) = 𝑃 (𝐴∩𝐵)

𝑃 (𝐵) .
Solution:

(a) Given 𝑃(𝐴) = 0.4 and 𝑃(𝐵) = 0.6:

• Statement A: If independent, 𝑃(𝐴 ∩ 𝐵) = 0.4 × 0.6 = 0.24. This can be true.

• Statement B: If mutually exclusive, 𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) = 0.4 + 0.6 = 1. This
can be true.

• Statement C: 𝑃(𝐴|𝐵) = 2
3 =⇒ 𝑃 (𝐴∩𝐵)

0.6 = 2
3 =⇒ 𝑃(𝐴 ∩ 𝐵) = 0.4, which is

possible if 𝐴 ⊆ 𝐵. This can be true.

• Statement D: Mutual exclusivity definition means 𝑃(𝐴 ∩ 𝐵) = 0. This can be true.

(b) All situations are statistically possible scenarios.

Final Answer: A, B, C, D

Answer: (A, B, C, D)
Go Back to Question 37
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Q38.

Solution
Concept: The transpose operation swaps indices (𝐴𝑇

𝑖 𝑗
= 𝐴 𝑗𝑖) and satisfies standard linear algebraic

properties under addition, scalar multiplication, involution, and product reversal.
Solution:

(a) Let us analyze each matrix transpose identity:

• Statement A: Transposition distributes linearly across matrix addition, so (𝐴 + 𝐵)𝑇 =

𝐴𝑇 + 𝐵𝑇 . This is true.

• Statement B: The transpose of a product satisfies the reversal rule, meaning (𝐴𝐵)𝑇 =

𝐵𝑇𝐴𝑇 . Thus, 𝐴𝑇𝐵𝑇 is false in general.

• Statement C: Transposing a matrix twice restores the original matrix, so (𝐴𝑇 )𝑇 = 𝐴.
This is true.

• Statement D: A scalar multiplier is unaffected by transposition, yielding (𝑐𝐴)𝑇 =

𝑐(𝐴𝑇 ). This is true.

(b) Statements A, C, and D represent valid matrix properties.

Final Answer: A, C, D

Answer: (A, C, D)
Go Back to Question 38
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Q39.

Solution
Concept: Definite integrals evaluate to zero under specific conditions, such as integrating an odd
function over a symmetric interval [−𝑎, 𝑎], or when net signed areas cancel completely.
Solution:

(a) Let us evaluate each definite integral:

• Option A: 𝑓 (𝑥) = 𝑥3 is an odd function because (−𝑥)3 = −𝑥3. Over the symmetric
interval [−1, 1],

∫ 1
−1 𝑥

3 𝑑𝑥 = 0. This is true.

• Option B:
∫ 𝜋

0 sin 𝑥 𝑑𝑥 = [− cos 𝑥] 𝜋0 = − cos 𝜋 − (− cos 0) = 1 + 1 = 2 ≠ 0.

• Option C: 𝑓 (𝑥) = cos 𝑥 is an even function. Its integral over [−2, 2] is 2
∫ 2
0 cos 𝑥 𝑑𝑥 =

2 sin 2 ≠ 0.

• Option D:
∫ 1
0 𝑒𝑥 𝑑𝑥 = [𝑒𝑥]1

0 = 𝑒1 − 𝑒0 = 𝑒 − 1 ≠ 0.

(b) Only the integral in statement A evaluates to zero.

Final Answer: A

Answer: (A)
Go Back to Question 39

Q40.

Solution
Concept: A second-order homogeneous linear differential equation 𝑦′′ + 4𝑦 = 0 has the
characteristic equation 𝑟2 + 4 = 0 =⇒ 𝑟 = ±2𝑖. The general solution form is 𝑦 = 𝐶1 sin 2𝑥 +
𝐶2 cos 2𝑥.
Solution:

(a) Any specific solution must fit the general form by picking constants 𝐶1 and 𝐶2:

• Option A: Setting 𝐶1 = 1, 𝐶2 = 0 yields 𝑦 = sin 2𝑥. This is a solution.

• Option B: Setting 𝐶1 = 0, 𝐶2 = 1 yields 𝑦 = cos 2𝑥. This is a solution.

• Option C: Setting 𝐶1 = 2, 𝐶2 = −3 yields 𝑦 = 2 sin 2𝑥 − 3 cos 2𝑥. This is a solution.

• Option D: 𝑦 = 𝑒2𝑥 satisfies 𝑦′′ − 4𝑦 = 0, not 𝑦′′ + 4𝑦 = 0. This is incorrect.

(b) Hence, functions A, B, and C are valid solutions.

Final Answer: A, B, C

Answer: (A, B, C)
Go Back to Question 40
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Answer Key

Q Ans Q Ans Q Ans Q Ans Q Ans
1 A 2 C 3 D 4 C 5 B
6 C 7 A 8 B 9 A 10 B
11 A 12 A 13 B 14 B 15 D
16 B 17 A 18 C 19 A 20 B
21 A 22 A 23 B 24 A 25 C
26 A 27 A 28 B 29 A 30 A
31 A, C 32 A, B, C 33 A, B, D 34 A, B, C, D 35 A, B, C
36 A, B, C, D 37 A, B, C, D 38 A, C, D 39 A 40 A, B, C
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