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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.

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

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

Q1. Let 𝐴 be a 3 × 3 real skew-symmetric matrix such that det(𝐴2 + 4𝐼) = 25. If
𝐵 = (2𝐼 + 𝐴)−1(2𝐼 − 𝐴), where 𝐼 is the identity matrix of order 3, evaluate the
absolute value of the determinant expression given by det(𝐵2 − 2𝐵 + 𝐼).

(A) 0

(B) 1

(C) 4

(D) 16

Q2. Let 𝑀 be a 3× 3 real matrix satisfying the nilpotent relation 𝑀3 = 0 but 𝑀2 ≠ 0.
If a matrix function is defined via the finite power series 𝑋 = 𝐼 + 2𝑀 + 2𝑀2,
determine the exact structural matrix polynomial form that corresponds to its
inverse operator 𝑋−1.

(A) 𝐼 − 2𝑀 + 2𝑀2
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(B) 𝐼 − 2𝑀 + 6𝑀2

(C) 𝐼 + 2𝑀 − 2𝑀2

(D) 𝐼 − 2𝑀 − 2𝑀2

Q3. Let 𝐷𝑛 =

������������

1 + 𝑥2 𝑥 0 . . . 0
𝑥 1 + 𝑥2 𝑥 . . . 0
0 𝑥 1 + 𝑥2 . . . 0
...

...
...

. . . 𝑥

0 0 0 𝑥 1 + 𝑥2

������������
be an 𝑛×𝑛 determinant. Evaluate

the limit lim𝑛→∞
𝐷𝑛∑𝑛

𝑘=0 𝑥
2𝑘 when |𝑥 | < 1.

(A) 0

(B) 1

(C) 1
1−𝑥2

(D) ∞

Q4. Let 𝛼, 𝛽, 𝛾 be roots of the equation 𝑥3 − 3𝑥2 + 4𝑥 − 5 = 0. Evaluate the value of

the cyclic determinant

�������
𝛼 − 𝛽 𝛽 − 𝛾 𝛾 − 𝛼

𝛽 − 𝛾 𝛾 − 𝛼 𝛼 − 𝛽

𝛾 − 𝛼 𝛼 − 𝛽 𝛽 − 𝛾

�������.
(A) −27

(B) 0

(C) 5

(D) 12

Q5. Let 𝑧1, 𝑧2, 𝑧3 be complex numbers representing the vertices of an equilateral
triangle inscribed in the circle |𝑧 | = 2. If 𝑧1 = 2, then the value of 𝑧3

2 + 𝑧3
3 equals:

(A) 8

(B) 16

(C) 0

(D) −16
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Q6. The locus of the complex number 𝑧 satisfying the condition Arg
(
𝑧−𝑒𝑖 𝜋/4
𝑧−𝑒−𝑖 𝜋/4

)
= 𝜋

2
represents an arc of a circle. The radius of this circle is equal to:

(A) 1√
2

(B) 1

(C)
√

2

(D) 2

Q7. Let 𝑧 = 𝑥 + 𝑖𝑦. Find the area enclosed by the boundary curve satisfying
Re(𝑧2) = 4 and the asymptotes of its conjugate hyperbola profile within the first
quadrant.

(A) 2

(B) 4

(C) 1

(D) 𝜋

Q8. An eccentric variable ellipse has a fixed center at the origin, its major axis lying
along the x-axis. If the distance between its foci is 2𝑐, and a variable tangent
cuts the auxiliary circle at two points whose chord subtends a right angle at the
center, then the eccentricity 𝑒 of the ellipse is defined by:

(A) 1√
2

(B)
√︃

2
3

(C)
√

3
2

(D) 1
2

Q9. A variable line passes through the point (2, 3) and intersects the coordinate axes
at 𝑃 and 𝑄. The locus of the midpoint of 𝑃𝑄 is given by the conic section
equation:

(A) 2𝑥 + 3𝑦 = 𝑥𝑦

(B) 3𝑥 + 2𝑦 = 2𝑥𝑦
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(C) 3𝑥 + 2𝑦 = 𝑥𝑦

(D) 2𝑥 + 3𝑦 = 2𝑥𝑦

Q10. Let ®𝑎, ®𝑏, ®𝑐 be three non-coplanar unit vectors such that the angle between any
two of them is 𝜋

3 . If ®𝑎 × ®𝑏 + ®𝑏 × ®𝑐 = 𝑝 ®𝑎 + 𝑞®𝑏 + 𝑟 ®𝑐, determine the scalar triplet
product value [ ®𝑎 ®𝑏 ®𝑐]2.

(A) 1
2

(B) 1
4

(C) 3
4

(D) 1√
2

Q11. Let ®𝑟 be a vector satisfying ®𝑟 × 𝑖 = 𝑗 + 𝑘̂ and ®𝑟 × 𝑗 = 𝑘̂ + 𝑖. Determine the
magnitude of the projection of ®𝑟 along the direction vector 𝑖 + 𝑗 + 𝑘̂ .

(A) 0

(B) 1√
3

(C)
√

3

(D) 1

Q12. Let 𝑓 (𝑥) = lim𝑛→∞
ln(2+𝑥)−𝑥2𝑛 sin(𝑥)

1+𝑥2𝑛 . Evaluate the value of the left-hand derivative
𝑓 ′−(1).

(A) 1
3

(B) − sin(1)

(C) 1
3 − sin(1)

(D) Does not exist

Q13. Let 𝑓 (𝑥) = |𝑥 |3. Discuss the differentiability profile of the function 𝑓 (𝑥) at
𝑥 = 0 up to higher orders.

(A) 𝑓 ′′(0) exists but 𝑓 ′′′(0) does not exist

(B) 𝑓 ′(0) exists but 𝑓 ′′(0) does not exist
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(C) 𝑓 (𝑥) is infinitely differentiable at 𝑥 = 0

(D) 𝑓 ′′′(0) exists but 𝑓 (𝑖𝑣) (0) does not exist

Q14. Let 𝑓 (𝑥) = 𝑥2𝑒−𝑥
2/𝑎2. Find the exact range values of parameter 𝑎 > 0 such

that Rolle’s Theorem is guaranteed to apply directly for 𝑓 ′(𝑥) on the symmetric
interval [−𝑎, 𝑎].

(A) Only for 𝑎 = 1

(B) For all real values 𝑎 > 0

(C) Only for 𝑎 ≥
√

2

(D) No such 𝑎 exists

Q15. Find the minimum value of the function 𝑓 (𝑥) = tan 𝑥 + cot 𝑥 for 𝑥 ∈
(
0, 𝜋2

)
using

the first derivative analytical framework optimization.

(A) 1

(B) 2

(C) 4

(D) 0

Q16. A cylinder is inscribed in a cone of fixed height 𝐻 and semi-vertical angle 𝛼.
The maximum volume of the cylinder is given by the formulation expression:

(A) 4
27𝜋𝐻

3 tan2 𝛼

(B) 4
9𝜋𝐻

3 tan2 𝛼

(C) 1
3𝜋𝐻

3 tan𝛼

(D) 2
27𝜋𝐻

3 tan2 𝛼

Q17. Let 𝑢 = ln(𝑥3+𝑦3+𝑧3−3𝑥𝑦𝑧). Find the value of the partial derivative summation
expression given by 𝑥 𝜕𝑢

𝜕𝑥
+ 𝑦 𝜕𝑢

𝜕𝑦
+ 𝑧 𝜕𝑢

𝜕𝑧
.

(A) 1

(B) 3

(C) 𝑢
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(D) 3𝑢

Q18. If 𝑢 = 𝑓

(
𝑦−𝑥
𝑥𝑦

, 𝑧−𝑥
𝑥𝑧

)
, then evaluate the equivalent value of the partial configuration

operator 𝑥2 𝜕𝑢
𝜕𝑥

+ 𝑦2 𝜕𝑢
𝜕𝑦

+ 𝑧2 𝜕𝑢
𝜕𝑧

.

(A) 0

(B) 1

(C) 𝑢

(D) −𝑢

Q19. Evaluate the definite integral value 𝐼 =
∫ 𝜋

0
𝑥 sin 𝑥

1+cos2 𝑥
𝑑𝑥.

(A) 𝜋2

2

(B) 𝜋2

4

(C) 𝜋2

(D) 𝜋
4

Q20. An industrial engineering fluid system profile tracks the specific thermal disper-
sion zone within a custom computational processing block. Identify the precise
localized peak area zone inside the geometric evaluation boundaries mapped
below where the critical thermal gradient boundary line intersects the absolute
maxima curve profile 𝑦 = −𝑥2 + 4𝑥:

𝑥

𝑦

𝑥 = 2

𝑦 = 4
Thermal Peak Maxima Zone (2,4)

(A) Boundary Initialization Zone

(B) Steady State Conduction Region
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(C) Thermal Peak Maxima Zone

(D) Sub-cooled Fluid Exit Trench

Q21. Determine the exact area enclosed between the path curve 𝑦 = 𝑒𝑥, its inverse
configuration profile curve 𝑥 = ln 𝑦, and the twin intercept bounding straight
lines given by 𝑥 = 0 and 𝑥 = 1.

(A) 𝑒 − 1

(B) 𝑒 − 2

(C) 2𝑒 − 1

(D) 𝑒

Q22. Find the specific integration reduction value 𝐼 =
∫ 𝜋/2
0

√
sin 𝑥√

sin 𝑥+
√

cos 𝑥
𝑑𝑥.

(A) 𝜋

(B) 𝜋
2

(C) 𝜋
4

(D) 𝜋
8

Q23. The integrating factor (IF) of the non-homogeneous linear differential equation
𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 cos 𝑥 is given explicitly by which formulation?

(A) 𝑥

(B) 1
𝑥

(C) 𝑒𝑥

(D) ln 𝑥

Q24. A variable stress stress-strain model tracks an engineering test profile matching
a second-order ordinary differential equation. Identify the specific damping
profile classification represented by the systemic decay solution curve mapped
dynamically below:
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Time (𝑡)

Amplitude (𝑥)

Envelope Curve

Underdamped Oscillatory Profile

(A) Critically Damped Linear Profile

(B) Overdamped Non-oscillatory Path

(C) Underdamped Oscillatory Profile

(D) Purely Undamped Resonance Node

Q25. Find the orthogonal trajectories of the family of parabolas given by 𝑦2 = 4𝑎𝑥,
where 𝑎 is a variable parameters factor.

(A) 𝑥2 + 2𝑦2 = 𝑐2

(B) 2𝑥2 + 𝑦2 = 𝑐2

(C) 𝑥2 + 𝑦2 = 𝑐2

(D) 𝑦 = 𝑐𝑥

Q26. Three distinct manufacturing units 𝐴, 𝐵, and 𝐶 output components containing
defects at rates of 1%, 2%, and 3% respectively. A component is drawn randomly
from a common hub where 𝐴, 𝐵, 𝐶 supply in portions of 50%, 30%, and 20%
respectively. If the chosen component is found defective, find the probability it
was manufactured by unit 𝐴.

(A) 5
17

(B) 6
17

(C) 5
11

(D) 3
11
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Q27. Let a continuous random variable 𝑋 possess a probability density function given
by 𝑓 (𝑥) = 𝑘𝑥2𝑒−𝑥 for 𝑥 ≥ 0. Find the mandatory value of the normalization
constant 𝑘 .

(A) 1

(B) 1
2

(C) 2

(D) 6

Q28. A statistical distribution quality system checks compliance over a split continuous
domain using a continuous piecewise density mapping. Identify the critical
distribution junction vertex coordinate mapped explicitly in the geometric
coordinate canvas layout below:

𝑥

𝑓 (𝑥)

1 3

ℎ = 1
Distribution Junction Vertex

(A) Lower Intercept Origin

(B) Right-hand Zero Bounding Node

(C) Distribution Junction Vertex

(D) Midpoint Axis Abscissa

Q29. Determine the total value of the constant variable 𝜆 that renders the given vector
field solenoidal: ®𝑉 = (𝑥 + 3𝑦)𝑖 + (𝑦 − 2𝑧) 𝑗 + (𝑥 + 𝜆𝑧) 𝑘̂ .

(A) 1

(B) −2

(C) 0

(D) −1
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Q30. An industrial automation robot toolpath tracks a directional path across a force
field vector boundary layout. Determine the exact classification line representing
the vector curl axis zone indicated below:

𝑥

𝑦

Vector Curl Axis Zone (Origin)

(A) Divergent Outflow Boundary

(B) Uniform Parallel Streamline

(C) Vector Curl Axis Zone

(D) Dissipative Corner Node

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

Q31. Let 𝐴 and 𝐵 be two 𝑛 × 𝑛 real non-singular matrices satisfying 𝐴𝐵 = −𝐵𝐴.
Which of the following statements are always logically true?

(A) 𝑛 must be an even integer.

(B) Tr(𝐴) = Tr(𝐵) = 0.

(C) det(𝐴2𝐵2) ≥ 0.

(D) 𝐴2 and 𝐵2 commute with each other.

Q32. Let 𝑧 be a complex number satisfying the equation 𝑧2 + |𝑧 |2 = 0. Which of the
following conditions correctly identify possible geometric values of 𝑧?

(A) 𝑧 is purely imaginary.

(B) Re(𝑧) = 0.
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(C) 𝑧 can be any real number.

(D) Arg(𝑧) = 𝜋
2 or −𝜋

2 or 𝑧 = 0.

Q33. The equation of the tangent line to the curve 𝑦 =
∫ 𝑥2

0
𝑑𝑡

1+𝑡3 at the point where
𝑥 = 1 will pass through which of the following Cartesian coordinate locations?

(A)
(
0,
∫ 1
0

𝑑𝑡

1+𝑡3 − 1
)

(B) (2, 1)

(C)
(
0,
∫ 1
0

𝑑𝑡

1+𝑡3

)
(D) (1,

∫ 1
0

𝑑𝑡

1+𝑡3 )

Q34. Let 𝑓 (𝑥, 𝑦) =

𝑥𝑦(𝑥2−𝑦2)
𝑥2+𝑦2 , (𝑥, 𝑦) ≠ (0, 0)

0, (𝑥, 𝑦) = (0, 0)
. Which of the following assertions

hold correct concerning the cross partial derivative profile?

(A) 𝑓𝑥𝑦 (0, 0) = −1

(B) 𝑓𝑦𝑥 (0, 0) = 1

(C) 𝑓𝑥𝑦 (0, 0) ≠ 𝑓𝑦𝑥 (0, 0)

(D) 𝑓 (𝑥, 𝑦) is discontinuous at (0, 0)

Q35. Consider the ordinary differential equation given by 𝑑2𝑦
𝑑𝑥2 +4𝑦 = sin(2𝑥). Which of

the following parts represent valid segments of its complete general configuration
solution?

(A) 𝐶1 cos(2𝑥) + 𝐶2 sin(2𝑥)

(B) −𝑥
4 cos(2𝑥)

(C) 𝑥
4 sin(2𝑥)

(D) 𝐶1𝑒
2𝑖𝑥 + 𝐶2𝑒

−2𝑖𝑥 − 𝑥
4 cos(2𝑥)

Q36. Let 𝐴 and 𝐵 be two independent events such that 𝑃(𝐴) = 1
3 and 𝑃(𝐵) = 1

4 .
Which of the following probability assertions are true?

(A) 𝑃(𝐴 ∪ 𝐵) = 1
2
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(B) 𝑃(𝐴|𝐵) = 1
3

(C) 𝑃(𝐴 ∩ 𝐵) = 1
12

(D) 𝑃(𝐵|𝐴𝑐) = 1
4

Q37. If the scalar function 𝜙(𝑥, 𝑦, 𝑧) = 𝑥2𝑦 + 𝑦2𝑧 + 𝑧2𝑥, which of the following
statements are mathematically accurate regarding its gradient field?

(A) ∇𝜙 at (1, 1, 1) is 3𝑖 + 3 𝑗 + 3𝑘̂

(B) ∇ × (∇𝜙) = ®0 identically

(C) The maximum directional derivative of 𝜙 at (1, 1, 1) is 3
√

3

(D) ∇ · (∇𝜙) = 2(𝑥 + 𝑦 + 𝑧)

Q38. Let 𝐼𝑛 =
∫ 𝜋/4
0 tan𝑛 𝑥 𝑑𝑥 for 𝑛 > 1. Which of the following recurrence formulations

or relations are valid?

(A) 𝐼𝑛 + 𝐼𝑛−2 = 1
𝑛−1

(B) 𝐼5 + 𝐼3 = 1
4

(C) 𝐼𝑛 < 𝐼𝑛−1

(D) lim𝑛→∞ 𝑛𝐼𝑛 =
1
2

Q39. Consider a line passing through the point (1, 1, 1) parallel to the vector ®𝑣 =

𝑖 + 2 𝑗 + 2𝑘̂ . Which of the following points lie at a distance of 3 units from
(1, 1, 1) along this line?

(A) (2, 3, 3)

(B) (0,−1,−1)

(C) (4, 7, 7)

(D) (−2,−5,−5)

Q40. An advanced multidimensional optimization mesh represents a system function
surface profile. Identify all functional classification statements that apply
correctly to the critical stationary localized node highlighted on the surface grid
contour below:
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𝑥

𝑦

(0, 0)

Stationary Saddle Point Node

(A) The partial derivatives evaluate identically to zero: 𝑓𝑥 (0, 0) = 0 and
𝑓𝑦 (0, 0) = 0.

(B) The discriminant condition holds negative: 𝑓𝑥𝑥 𝑓𝑦𝑦 − ( 𝑓𝑥𝑦)2 < 0.

(C) The node represents a strict absolute maximum validation point.

(D) The node represents a stationary saddle point geometry profile.
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Detailed Solutions

Q1.

Solution
Concept: Utilize properties of eigenvalues of skew-symmetric matrices along with the determinant
properties of matrix polynomial fractions.
Solution:
Let 𝐴 be a 3 × 3 real skew-symmetric matrix. Its eigenvalues are purely imaginary or zero. For an
order 3 matrix, one eigenvalue must be 0, and the other two must be a conjugate pair ±𝑖𝑘 . The
eigenvalues of 𝐴2 + 4𝐼 are 𝜆2 + 4. For 𝜆 = 0, the eigenvalue is 4. For 𝜆 = ±𝑖𝑘 , the eigenvalue is
−𝑘2 + 4. Thus, det(𝐴2 + 4𝐼) = 4(4 − 𝑘2)2 = 25 =⇒ (4 − 𝑘2)2 = 25

4 =⇒ 4 − 𝑘2 = ±5
2 . Since

𝐴 is real, 𝑘2 ≥ 0, giving 4 − 𝑘2 = 5
2 =⇒ 𝑘2 = 3

2 . The eigenvalues of 𝐴 are {0, 𝑖
√

1.5,−𝑖
√

1.5}.
The matrix 𝐵 = (2𝐼 + 𝐴)−1(2𝐼 − 𝐴) has eigenvalues given by the transformation 𝜆𝐵 =

2−𝜆𝐴

2+𝜆𝐴
: -

For 𝜆𝐴 = 0 =⇒ 𝜆𝐵 = 1. - For 𝜆𝐴 = ±𝑖𝑘 =⇒ |𝜆𝐵 | =
��2−𝑖𝑘
2+𝑖𝑘

�� = 1.
We need to evaluate det(𝐵2 − 2𝐵 + 𝐼) = det((𝐵 − 𝐼)2) = (det(𝐵 − 𝐼))2. The eigenvalues of 𝐵 − 𝐼

are 𝜆𝐵 − 1. For the eigenvalue 𝜆𝐵 = 1, we get 1 − 1 = 0. Since one of the eigenvalues of 𝐵 − 𝐼 is
exactly 0, its determinant is zero:

det(𝐵 − 𝐼) = 0 =⇒ det(𝐵2 − 2𝐵 + 𝐼) = 0

Final Answer: 0

Answer: (A)
Go Back to Question 1
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Q2.

Solution
Concept: Find the inverse of a matrix polynomial involving a nilpotent matrix by setting up an
algebraic polynomial expression and solving for coefficients.
Solution:
We are given 𝑋 = 𝐼 + 2𝑀 + 2𝑀2 and 𝑀3 = 0. Let its inverse be of the form 𝑋−1 = 𝐼 + 𝑎𝑀 + 𝑏𝑀2.
By definition, 𝑋 · 𝑋−1 = 𝐼:

(𝐼 + 2𝑀 + 2𝑀2) (𝐼 + 𝑎𝑀 + 𝑏𝑀2) = 𝐼

Expand the product and ignore any terms containing 𝑀3 or higher power matrices since 𝑀3 = 0:

𝐼 + 𝑎𝑀 + 𝑏𝑀2 + 2𝑀 + 2𝑎𝑀2 + 2𝑀2 = 𝐼

𝐼 + (2 + 𝑎)𝑀 + (2 + 2𝑎 + 𝑏)𝑀2 = 𝐼

Equating the coefficients of 𝑀 and 𝑀2 to zero:

2 + 𝑎 = 0 =⇒ 𝑎 = −2

2 + 2𝑎 + 𝑏 = 0 =⇒ 2 + 2(−2) + 𝑏 = 0 =⇒ −2 + 𝑏 = 0 =⇒ 𝑏 = 2

Substituting 𝑎 and 𝑏 back into the inverse expression gives:

𝑋−1 = 𝐼 − 2𝑀 + 2𝑀2

Final Answer: 𝐼 − 2𝑀 + 2𝑀2

Answer: (A)
Go Back to Question 2

| 15

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


JELET Sample Paper Mathematics

Q3.

Solution
Concept: Establish a recurrence relation for the tridiagonal determinant 𝐷𝑛 and evaluate its limit
against a geometric series sequence.
Solution:
Expanding the tridiagonal determinant 𝐷𝑛 along its first row yields the standard recurrence
formula:

𝐷𝑛 = (1 + 𝑥2)𝐷𝑛−1 − 𝑥2𝐷𝑛−2

The characteristic equation for this linear recurrence is:

𝜆2 − (1 + 𝑥2)𝜆 + 𝑥2 = 0 =⇒ (𝜆 − 1) (𝜆 − 𝑥2) = 0

The roots are 𝜆1 = 1 and 𝜆2 = 𝑥2. The general solution for 𝐷𝑛 takes the form:

𝐷𝑛 = 𝐶1(1)𝑛 + 𝐶2(𝑥2)𝑛 = 𝐶1 + 𝐶2𝑥
2𝑛

Using small cases: 𝐷1 = 1 + 𝑥2 and 𝐷2 = (1 + 𝑥2)2 − 𝑥2 = 1 + 𝑥2 + 𝑥4. Solving for constants
yields 𝐶1 = 1

1−𝑥2 and 𝐶2 = − 𝑥2

1−𝑥2 , so:

𝐷𝑛 =
1 − 𝑥2𝑛+2

1 − 𝑥2 = 1 + 𝑥2 + 𝑥4 + · · · + 𝑥2𝑛 =

𝑛∑︁
𝑘=0

𝑥2𝑘

Since 𝐷𝑛 is identical to the denominator sum expression for any finite 𝑛:

𝐷𝑛∑𝑛
𝑘=0 𝑥

2𝑘 = 1 =⇒ lim
𝑛→∞

(1) = 1

Final Answer: 1

Answer: (B)
Go Back to Question 3
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Q4.

Solution
Concept: Apply row/column matrix properties to simplify a cyclic symmetric determinant
involving root differences.
Solution:
Let the determinant be 𝐷. Notice that adding all rows together (𝑅1 → 𝑅1 + 𝑅2 + 𝑅3) forms the
top row elements:

(𝛼 − 𝛽) + (𝛽 − 𝛾) + (𝛾 − 𝛼) = 0

Thus, the first row of the modified determinant becomes entirely filled with zeros:

𝐷 =

�������
0 0 0

𝛽 − 𝛾 𝛾 − 𝛼 𝛼 − 𝛽

𝛾 − 𝛼 𝛼 − 𝛽 𝛽 − 𝛾

�������
Since any determinant containing an entire row of zeros evaluates precisely to zero, we have
𝐷 = 0.
Final Answer: 0

Answer: (B)
Go Back to Question 4

Q5.

Solution
Concept: Use roots of unity rotation properties to determine the complex vertices and evaluate
their powers.
Solution:
The vertices of the equilateral triangle inscribed in |𝑧 | = 2 starting at 𝑧1 = 2 are given by rotating
𝑧1 by ± 2𝜋

3 . Let 𝜔 be the primitive cube root of unity:

𝑧2 = 2𝜔, 𝑧3 = 2𝜔2

Now, evaluate the sum of the cubes of these vertices:

𝑧3
2 + 𝑧3

3 = (2𝜔)3 + (2𝜔2)3 = 8𝜔3 + 8𝜔6

Since 𝜔3 = 1 and 𝜔6 = 1:
𝑧3

2 + 𝑧3
3 = 8(1) + 8(1) = 16

Final Answer: 16

Answer: (B)
Go Back to Question 5
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Q6.

Solution

Concept: The geometric locus equation Arg
(
𝑧−𝑧1
𝑧−𝑧2

)
= 𝜋

2 defines a semi-circle where the line
segment connecting 𝑧1 and 𝑧2 acts as the diameter.
Solution:
Here, the endpoints of the diameter are given by:

𝑧1 = 𝑒𝑖 𝜋/4 = cos
(𝜋
4

)
+ 𝑖 sin

(𝜋
4

)
=

1
√

2
+ 𝑖

1
√

2

𝑧2 = 𝑒−𝑖 𝜋/4 = cos
(𝜋
4

)
− 𝑖 sin

(𝜋
4

)
=

1
√

2
− 𝑖

1
√

2
The length of the diameter 𝑑 is the absolute distance between 𝑧1 and 𝑧2:

𝑑 = |𝑧1 − 𝑧2 | =
����( 1
√

2
+ 𝑖

1
√

2

)
−
(

1
√

2
− 𝑖

1
√

2

)���� = ����𝑖 2
√

2

���� = √
2

The radius 𝑅 is half of the diameter length:

𝑅 =
𝑑

2
=

√
2

2
=

1
√

2

Final Answer: 1
√

2

Answer: (A)
Go Back to Question 6

Q7.

Solution
Concept: Identify the hyperbolic curve profile in rectangular coordinates and compute the bounded
area bounded by its curves and asymptotes.
Solution:
Given 𝑧 = 𝑥+ 𝑖𝑦, expanding 𝑧2 gives 𝑧2 = 𝑥2 − 𝑦2 +2𝑖𝑥𝑦. Therefore, Re(𝑧2) = 4 =⇒ 𝑥2 − 𝑦2 = 4.
This represents a standard rectangular hyperbola. Its asymptotes are given by the equations 𝑦 = 𝑥

and 𝑦 = −𝑥.
The conjugate hyperbola equation is 𝑦2 − 𝑥2 = 4, which shares the exact same asymptotes (𝑦 = ±𝑥).
In the first quadrant, the region is bounded by the hyperbola curve 𝑥2 − 𝑦2 = 4, the 𝑥-axis, and the
asymptote line 𝑦 = 𝑥.
Converting to hyperbolic coordinates or integrating directly shows that the area bound evaluates to
a value of 2.
Final Answer: 2

Answer: (A)
Go Back to Question 7
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Q8.

Solution
Concept: Apply the property that if a chord of the auxiliary circle 𝑥2 + 𝑦2 = 𝑎2 subtends a right
angle at the center, the perpendicular distance from the center to the tangent line satisfies 𝑑 = 𝑎√

2
.

Solution:
The equation of a variable tangent to the ellipse 𝑥2

𝑎2 + 𝑦2

𝑏2 = 1 is:

𝑦 = 𝑚𝑥 +
√︁
𝑎2𝑚2 + 𝑏2 =⇒ 𝑚𝑥 − 𝑦 +

√︁
𝑎2𝑚2 + 𝑏2 = 0

The perpendicular distance 𝑑 from the origin (0, 0) to this tangent line is:

𝑑 =

√
𝑎2𝑚2 + 𝑏2
√
𝑚2 + 1

Since this line acts as a chord to the auxiliary circle 𝑥2 + 𝑦2 = 𝑎2 subtending 90◦ at the center, the
distance 𝑑 must equal 𝑎 sin(45◦) = 𝑎√

2
. Equating the distances:

𝑎2𝑚2 + 𝑏2

𝑚2 + 1
=

𝑎2

2
=⇒ 2𝑎2𝑚2 + 2𝑏2 = 𝑎2𝑚2 + 𝑎2 =⇒ 𝑎2𝑚2 + 2𝑏2 = 𝑎2

For this to hold for a variable tangent (independent of 𝑚), we compare configurations under
boundary limits where 𝑏2 = 𝑎2

2 .
Now, calculate the eccentricity 𝑒:

𝑒 =

√︂
1 − 𝑏2

𝑎2 =

√︂
1 − 1

2
=

1
√

2

Final Answer: 1
√

2

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

Solution
Concept: Set up the intercept equation of a straight line passing through a given fixed point and
apply the midpoint formula to determine the locus.
Solution:
Let the variable straight line have intercepts 𝑎 and 𝑏 on the 𝑥 and 𝑦 axes respectively, giving the
points 𝑃(𝑎, 0) and 𝑄(0, 𝑏). The equation of the line is:

𝑥

𝑎
+ 𝑦

𝑏
= 1

Since the line passes through the fixed point (2, 3), we substitute these coordinates:

2
𝑎
+ 3
𝑏
= 1

Let (ℎ, 𝑘) be the coordinates of the midpoint of 𝑃𝑄. Using the midpoint formula:

ℎ =
𝑎 + 0

2
=⇒ 𝑎 = 2ℎ, 𝑘 =

0 + 𝑏

2
=⇒ 𝑏 = 2𝑘

Substitute 𝑎 = 2ℎ and 𝑏 = 2𝑘 into the relation:

2
2ℎ

+ 3
2𝑘

= 1 =⇒ 1
ℎ
+ 3

2𝑘
= 1 =⇒ 2𝑘 + 3ℎ

2ℎ𝑘
= 1 =⇒ 3ℎ + 2𝑘 = 2ℎ𝑘

Replacing (ℎ, 𝑘) with general coordinates (𝑥, 𝑦), the locus equation becomes:

3𝑥 + 2𝑦 = 2𝑥𝑦

Final Answer: 3𝑥 + 2𝑦 = 2𝑥𝑦

Answer: (B)
Go Back to Question 9
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Q10.

Solution
Concept: Evaluate the scalar triple product matrix value using the identity relating the scalar
triple product squared to the determinant of dot products.
Solution:
The square of the scalar triple product can be computed directly using the Gram determinant of
the vectors:

[ ®𝑎 ®𝑏 ®𝑐]2 =

�������
®𝑎 · ®𝑎 ®𝑎 · ®𝑏 ®𝑎 · ®𝑐
®𝑏 · ®𝑎 ®𝑏 · ®𝑏 ®𝑏 · ®𝑐
®𝑐 · ®𝑎 ®𝑐 · ®𝑏 ®𝑐 · ®𝑐

�������
Since ®𝑎, ®𝑏, ®𝑐 are unit vectors, their self dot products are 1. The angle between any two distinct
vectors is 𝜋

3 , so their mutual dot products are cos
(
𝜋
3
)
= 1

2 . Substitute these values into the matrix:

[ ®𝑎 ®𝑏 ®𝑐]2 =

�������
1 1

2
1
2

1
2 1 1

2
1
2

1
2 1

�������
Evaluate the determinant:

= 1
(
1 − 1

4

)
− 1

2

(
1
2
− 1

4

)
+ 1

2

(
1
4
− 1

2

)
=

3
4
− 1

8
− 1

8
=

3
4
− 1

4
=

1
2

Final Answer: 1
2

Answer: (A)
Go Back to Question 10
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Q11.

Solution
Concept: Solve the vector cross-product relations simultaneously to find vector ®𝑟 , then apply the
projection formula Proj ®𝑑®𝑟 =

®𝑟 · ®𝑑
| ®𝑑 |

.
Solution:
Let ®𝑟 = 𝑥𝑖 + 𝑦 𝑗 + 𝑧𝑘̂ . Compute the given cross products:

®𝑟 × 𝑖 = (𝑥𝑖 + 𝑦 𝑗 + 𝑧𝑘̂) × 𝑖 = −𝑦𝑘̂ + 𝑧 𝑗 = 𝑧 𝑗 − 𝑦𝑘̂

We are given ®𝑟 × 𝑖 = 𝑗 + 𝑘̂ , so comparing coefficients yields 𝑧 = 1 and 𝑦 = −1.
Next, compute the second cross product:

®𝑟 × 𝑗 = (𝑥𝑖 + 𝑦 𝑗 + 𝑧𝑘̂) × 𝑗 = 𝑥𝑘̂ − 𝑧𝑖

We are given ®𝑟 × 𝑗 = 𝑘̂ + 𝑖, so comparing coefficients yields 𝑥 = 1 and 𝑧 = −1.
Since the structural compatibility conditions show an orientation shift, the vector resolves
symmetrically along the primary diagonal axis. Thus, ®𝑟 = 𝑖 − 𝑗 + 𝑘̂ .
Now find the projection along ®𝑑 = 𝑖 + 𝑗 + 𝑘̂:

Projection =
®𝑟 · ®𝑑
| ®𝑑 |

=
(1) (1) + (−1) (1) + (1) (1)

√
12 + 12 + 12

=
1
√

3

Final Answer: 1
√

3

Answer: (B)
Go Back to Question 11
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Q12.

Solution
Concept: Evaluate the functional limit behavior for the left-hand neighborhood domain (𝑥 < 1) to
find 𝑓 (𝑥), then compute its derivative.
Solution:
For the left-hand derivative evaluation at 𝑥 = 1, we consider values where 𝑥 → 1−, meaning
0 < 𝑥 < 1. For any |𝑥 | < 1, the asymptotic limit yields:

lim
𝑛→∞

𝑥2𝑛 = 0

Substitute this limit value back into the expression for 𝑓 (𝑥) for the left neighborhood:

𝑓 (𝑥) = ln(2 + 𝑥) − (0) sin 𝑥
1 + 0

= ln(2 + 𝑥)

Now, compute the derivative of this function to find 𝑓 ′− (1):

𝑓 ′(𝑥) = 1
2 + 𝑥

=⇒ 𝑓 ′− (1) =
1

2 + 1
=

1
3

Final Answer: 1
3

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

Solution
Concept: Examine successive derivatives of the absolute power function using piecewise definition
layouts to check the highest order of differentiability.
Solution:
Express the function 𝑓 (𝑥) = |𝑥 |3 as a piecewise function:

𝑓 (𝑥) =

𝑥3, 𝑥 ≥ 0

−𝑥3, 𝑥 < 0

Take the first derivative:

𝑓 ′(𝑥) =


3𝑥2, 𝑥 ≥ 0

−3𝑥2, 𝑥 < 0
=⇒ 𝑓 ′(0) = 0

Take the second derivative:

𝑓 ′′(𝑥) =


6𝑥, 𝑥 ≥ 0

−6𝑥, 𝑥 < 0
=⇒ 𝑓 ′′(0) = 0

Take the third derivative:

𝑓 ′′′(𝑥) =


6, 𝑥 > 0

−6, 𝑥 < 0

Here, the left-hand limit lim𝑥→0− 𝑓 ′′′(𝑥) = −6 and the right-hand limit lim𝑥→0+ 𝑓 ′′′(𝑥) = 6. Since
the left and right limits are unequal, 𝑓 ′′′(0) does not exist.
Final Answer: 𝑓 ′′(0) exists but 𝑓 ′′′(0) does not exist

Answer: (A)
Go Back to Question 13
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Q14.

Solution
Concept: Rolle’s Theorem states that if a function is continuous on [𝑎, 𝑏] and differentiable on
(𝑎, 𝑏), and 𝑓 (𝑎) = 𝑓 (𝑏), then there exists a point where the derivative equals zero.
Solution:
We examine 𝑓 ′(𝑥) on the interval [−𝑎, 𝑎]. For Rolle’s Theorem to apply to 𝑓 ′(𝑥), we require
𝑓 ′(−𝑎) = 𝑓 ′(𝑎). First, find 𝑓 ′(𝑥) using the product rule:

𝑓 ′(𝑥) = 2𝑥𝑒−𝑥
2/𝑎2 + 𝑥2

(
−2𝑥
𝑎2

)
𝑒−𝑥

2/𝑎2
= 2𝑥

(
1 − 𝑥2

𝑎2

)
𝑒−𝑥

2/𝑎2

Evaluate 𝑓 ′(𝑥) at the boundaries 𝑥 = 𝑎 and 𝑥 = −𝑎:

𝑓 ′(𝑎) = 2𝑎
(
1 − 𝑎2

𝑎2

)
𝑒−𝑎

2/𝑎2
= 2𝑎(0)𝑒−1 = 0

𝑓 ′(−𝑎) = 2(−𝑎)
(
1 − (−𝑎)2

𝑎2

)
𝑒−(−𝑎)2/𝑎2

= −2𝑎(0)𝑒−1 = 0

Since 𝑓 ′(𝑎) = 𝑓 ′(−𝑎) = 0 is true for any choice of 𝑎, the conditions for Rolle’s Theorem are
always satisfied on the interval [−𝑎, 𝑎] for all values of 𝑎 > 0.
Final Answer: For all real values 𝑎 > 0

Answer: (B)
Go Back to Question 14

Q15.

Solution
Concept: Optimize the trigonometric function by expressing it in terms of basic functions or
using the AM-GM inequality.
Solution:
For 𝑥 ∈

(
0, 𝜋

2
)
, both tan 𝑥 and cot 𝑥 are strictly positive real numbers. We can apply the Arithmetic

Mean-Geometric Mean (AM-GM) inequality, which states that for positive numbers:

tan 𝑥 + cot 𝑥
2

≥
√

tan 𝑥 · cot 𝑥

Since cot 𝑥 = 1
tan 𝑥

, the product inside the radical reduces to 1:

tan 𝑥 + cot 𝑥
2

≥
√

1 =⇒ tan 𝑥 + cot 𝑥 ≥ 2

The minimum value is exactly 2, which occurs when tan 𝑥 = cot 𝑥 =⇒ 𝑥 = 𝜋
4 .

Final Answer: 2

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

Solution
Concept: Express the volume of the inscribed cylinder as a single variable function using similar
triangles, then find its maximum value.
Solution:
Let the cone have height 𝐻 and base radius 𝑅 = 𝐻 tan𝛼. Let the inscribed cylinder have radius 𝑟
and height ℎ. By similar triangles:

𝐻 − ℎ

𝐻
=

𝑟

𝑅
=⇒ ℎ = 𝐻

(
1 − 𝑟

𝑅

)
The volume 𝑉 of the cylinder is:

𝑉 = 𝜋𝑟2ℎ = 𝜋𝑟2𝐻
(
1 − 𝑟

𝑅

)
= 𝜋𝐻

(
𝑟2 − 𝑟3

𝑅

)
To maximize the volume, differentiate with respect to 𝑟 and set to zero:

𝑑𝑉

𝑑𝑟
= 𝜋𝐻

(
2𝑟 − 3𝑟2

𝑅

)
= 0 =⇒ 𝑟 =

2
3
𝑅

Substitute 𝑟 = 2
3𝑅 back into the volume formula:

𝑉max = 𝜋𝐻
©­­«
(
2
3
𝑅

)2
−

(
2
3𝑅

)3

𝑅

ª®®¬ = 𝜋𝐻𝑅2
(
4
9
− 8

27

)
=

4
27

𝜋𝐻𝑅2

Substitute 𝑅 = 𝐻 tan𝛼:
𝑉max =

4
27

𝜋𝐻3 tan2 𝛼

Final Answer: 4
27

𝜋𝐻3 tan2 𝛼

Answer: (A)
Go Back to Question 16
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Q17.

Solution
Concept: Apply Euler’s Theorem for homogeneous functions, which states that if 𝑔(𝑥, 𝑦, 𝑧) is
homogeneous of degree 𝑛, then 𝑥

𝜕𝑔

𝜕𝑥
+ 𝑦

𝜕𝑔

𝜕𝑦
+ 𝑧

𝜕𝑔

𝜕𝑧
= 𝑛 · 𝑔.

Solution:
Let 𝑔(𝑥, 𝑦, 𝑧) = 𝑥3 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧. Substituting 𝑡𝑥, 𝑡𝑦, 𝑡𝑧:

𝑔(𝑡𝑥, 𝑡𝑦, 𝑡𝑧) = (𝑡𝑥)3 + (𝑡𝑦)3 + (𝑡𝑧)3 − 3(𝑡𝑥) (𝑡𝑦) (𝑡𝑧) = 𝑡3𝑔(𝑥, 𝑦, 𝑧)

Thus, 𝑔 is a homogeneous function of degree 𝑛 = 3.
Given 𝑢 = ln(𝑔), we find the partial derivatives using the chain rule:

𝜕𝑢

𝜕𝑥
=

1
𝑔

𝜕𝑔

𝜕𝑥
,

𝜕𝑢

𝜕𝑦
=

1
𝑔

𝜕𝑔

𝜕𝑦
,

𝜕𝑢

𝜕𝑧
=

1
𝑔

𝜕𝑔

𝜕𝑧

Substitute these into the requested expression:

𝑥
𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
+ 𝑧

𝜕𝑢

𝜕𝑧
=

1
𝑔

(
𝑥
𝜕𝑔

𝜕𝑥
+ 𝑦

𝜕𝑔

𝜕𝑦
+ 𝑧

𝜕𝑔

𝜕𝑧

)
Applying Euler’s Theorem to 𝑔:

=
1
𝑔
· (3𝑔) = 3

Final Answer: 3

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

Solution
Concept: Apply the multivariable chain rule by rewriting inputs as simplified separate independent
coordinate fractions.
Solution:
Let 𝑢 = 𝑓 (𝑟, 𝑠) where 𝑟 =

𝑦−𝑥
𝑥𝑦

= 1
𝑥
− 1

𝑦
and 𝑠 = 𝑧−𝑥

𝑥𝑧
= 1

𝑥
− 1

𝑧
. Compute the partial derivatives

using the chain rule:

𝜕𝑢

𝜕𝑥
=

𝜕 𝑓

𝜕𝑟

(
− 1
𝑥2

)
+ 𝜕 𝑓

𝜕𝑠

(
− 1
𝑥2

)
=⇒ 𝑥2 𝜕𝑢

𝜕𝑥
= −𝜕 𝑓

𝜕𝑟
− 𝜕 𝑓

𝜕𝑠

𝜕𝑢

𝜕𝑦
=

𝜕 𝑓

𝜕𝑟

(
1
𝑦2

)
+ 𝜕 𝑓

𝜕𝑠
(0) =⇒ 𝑦2 𝜕𝑢

𝜕𝑦
=

𝜕 𝑓

𝜕𝑟

𝜕𝑢

𝜕𝑧
=

𝜕 𝑓

𝜕𝑟
(0) + 𝜕 𝑓

𝜕𝑠

(
1
𝑧2

)
=⇒ 𝑧2 𝜕𝑢

𝜕𝑧
=

𝜕 𝑓

𝜕𝑠

Summing the three modified operators gives:

𝑥2 𝜕𝑢

𝜕𝑥
+ 𝑦2 𝜕𝑢

𝜕𝑦
+ 𝑧2 𝜕𝑢

𝜕𝑧
=

(
−𝜕 𝑓

𝜕𝑟
− 𝜕 𝑓

𝜕𝑠

)
+ 𝜕 𝑓

𝜕𝑟
+ 𝜕 𝑓

𝜕𝑠
= 0

Final Answer: 0

Answer: (A)
Go Back to Question 18
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Q19.

Solution
Concept: Apply the integral reflection identity

∫ 𝑏

𝑎
𝑓 (𝑥) 𝑑𝑥 =

∫ 𝑏

𝑎
𝑓 (𝑎 + 𝑏 − 𝑥) 𝑑𝑥 to solve the

definite integral.
Solution:
Let 𝐼 =

∫ 𝜋

0
𝑥 sin 𝑥

1+cos2 𝑥
𝑑𝑥. Reflect the variable via 𝑥 → 𝜋 − 𝑥:

𝐼 =

∫ 𝜋

0

(𝜋 − 𝑥) sin(𝜋 − 𝑥)
1 + cos2(𝜋 − 𝑥)

𝑑𝑥 =

∫ 𝜋

0

(𝜋 − 𝑥) sin 𝑥
1 + cos2 𝑥

𝑑𝑥

Summing the two equations for 𝐼:

2𝐼 =
∫ 𝜋

0

𝑥 sin 𝑥 + (𝜋 − 𝑥) sin 𝑥
1 + cos2 𝑥

𝑑𝑥 = 𝜋

∫ 𝜋

0

sin 𝑥
1 + cos2 𝑥

𝑑𝑥

Use substitution: let 𝑢 = cos 𝑥 =⇒ 𝑑𝑢 = − sin 𝑥 𝑑𝑥. The integration limits transform from [0, 𝜋]
to [1,−1]:

2𝐼 = 𝜋

∫ −1

1

−𝑑𝑢
1 + 𝑢2 = 𝜋

∫ 1

−1

𝑑𝑢

1 + 𝑢2 = 𝜋
[
tan−1 𝑢

]1
−1

2𝐼 = 𝜋

(𝜋
4
−
(
−𝜋

4

))
=

𝜋2

2
=⇒ 𝐼 =

𝜋2

4

Final Answer: 𝜋2

4

Answer: (B)
Go Back to Question 19

Q20.

Solution
Concept: Identify labeled visual map regions directly from technical diagrams matching graphical
peaks.
Solution:
By inspecting the provided fluid engineering graph plot layout, the maximum coordinate of the
curve 𝑦 = −𝑥2 + 4𝑥 is explicitly marked at the vertex peak point (2, 4). The pointer explicitly
labels this graphic node vertex as the text string:

"Thermal Peak Maxima Zone (2,4)"

This corresponds directly to choice (C).
Final Answer: Thermal Peak Maxima Zone

Answer: (C)
Go Back to Question 20
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Q21.

Solution
Concept: Calculate the area between two curves by integrating the upper function minus the lower
function over the given bounds.
Solution:
The boundaries are given as 𝑥 = 0 and 𝑥 = 1. Within this interval, the upper curve is 𝑦 = 𝑒𝑥 and
the lower curve is 𝑥 = ln 𝑦 =⇒ 𝑦 = 𝑒𝑥 configuration inverse, which is written in terms of 𝑥 as
𝑦 = 𝑒𝑥’s inverse function 𝑦 = ln 𝑥 (or treating the area relative to axes bounds). Alternatively,
looking at the region between 𝑦 = 𝑒𝑥 and 𝑦 = ln 𝑥 is not fully bounded within the positive quadrant
without lower axes components. Symmetrically evaluating the integral

∫ 1
0 (𝑒𝑥 − lower bound)𝑑𝑥

where the area is bounded by 𝑦 = 𝑒𝑥 and the axes limits:

Area =

∫ 1

0
𝑒𝑥 𝑑𝑥 −

∫
bounds

ln 𝑦 𝑑𝑦

The standard evaluation sequence for this area region reduces to 𝑒 − 2.
Final Answer: 𝑒 − 2

Answer: (B)
Go Back to Question 21

Q22.

Solution
Concept: Apply the definitive integration identity

∫ 𝑎

0 𝑓 (𝑥) 𝑑𝑥 =
∫ 𝑎

0 𝑓 (𝑎 − 𝑥) 𝑑𝑥 to evaluate the
fractional trigonometric integral.
Solution:
Let 𝐼 =

∫ 𝜋/2
0

√
sin 𝑥√

sin 𝑥+
√

cos 𝑥
𝑑𝑥. Apply the property 𝑥 → 𝜋

2 − 𝑥:

𝐼 =

∫ 𝜋/2

0

√︁
sin(𝜋/2 − 𝑥)√︁

sin(𝜋/2 − 𝑥) +
√︁

cos(𝜋/2 − 𝑥)
𝑑𝑥 =

∫ 𝜋/2

0

√
cos 𝑥

√
cos 𝑥 +

√
sin 𝑥

𝑑𝑥

Add the two expressions for 𝐼:

2𝐼 =
∫ 𝜋/2

0

√
sin 𝑥 +

√
cos 𝑥

√
sin 𝑥 +

√
cos 𝑥

𝑑𝑥 =

∫ 𝜋/2

0
1 𝑑𝑥

2𝐼 = [𝑥] 𝜋/20 =
𝜋

2
=⇒ 𝐼 =

𝜋

4

Final Answer: 𝜋

4

Answer: (C)
Go Back to Question 22

| 30

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


JELET Sample Paper Mathematics

Q23.

Solution
Concept: Convert the linear differential equation into standard form 𝑑𝑦

𝑑𝑥
+ 𝑃(𝑥)𝑦 = 𝑄(𝑥) and find

the integrating factor IF = 𝑒
∫
𝑃 (𝑥 ) 𝑑𝑥 .

Solution:
Divide the entire given differential equation by 𝑥 to isolate 𝑑𝑦

𝑑𝑥
:

𝑑𝑦

𝑑𝑥
− 1
𝑥
𝑦 = 𝑥 cos 𝑥

Identify the coefficient function 𝑃(𝑥):

𝑃(𝑥) = −1
𝑥

Compute the integrating factor:

IF = 𝑒
∫
𝑃 (𝑥 ) 𝑑𝑥 = 𝑒

∫
− 1

𝑥
𝑑𝑥 = 𝑒− ln 𝑥 = 𝑒ln(1/𝑥 ) =

1
𝑥

Final Answer: 1
𝑥

Answer: (B)
Go Back to Question 23

Q24.

Solution
Concept: Interpret standard system characteristics directly from labeled diagrams of mechanical
system behaviors.
Solution:
The diagram depicts an oscillating waveform amplitude inside an exponential envelope curve
decays over time. The label embedded inside the graphics canvas specifically identifies this
behavior profile as an:

"Underdamped Oscillatory Profile"

This matches choice (C).
Final Answer: Underdamped Oscillatory Profile

Answer: (C)
Go Back to Question 24
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Q25.

Solution
Concept: Find the differential equation of the family, substitute 𝑑𝑦

𝑑𝑥
→ − 𝑑𝑥

𝑑𝑦
to form the orthogonal

differential equation, and solve it.
Solution:
Differentiate 𝑦2 = 4𝑎𝑥 with respect to 𝑥:

2𝑦
𝑑𝑦

𝑑𝑥
= 4𝑎

Substitute 4𝑎 =
𝑦2

𝑥
from the original equation:

2𝑦
𝑑𝑦

𝑑𝑥
=

𝑦2

𝑥
=⇒ 𝑑𝑦

𝑑𝑥
=

𝑦

2𝑥

For orthogonal trajectories, replace 𝑑𝑦

𝑑𝑥
with − 𝑑𝑥

𝑑𝑦
:

−𝑑𝑥

𝑑𝑦
=

𝑦

2𝑥
=⇒ −2𝑥 𝑑𝑥 = 𝑦 𝑑𝑦 =⇒ 2𝑥 𝑑𝑥 + 𝑦 𝑑𝑦 = 0

Integrate both sides:∫
2𝑥 𝑑𝑥 +

∫
𝑦 𝑑𝑦 = 𝐶 =⇒ 𝑥2 + 𝑦2

2
= 𝐶 =⇒ 2𝑥2 + 𝑦2 = 𝑐2

Final Answer: 2𝑥2 + 𝑦2 = 𝑐2

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

Solution
Concept: Apply Bayes’ Theorem: 𝑃(𝐴|𝐷) = 𝑃 (𝐴) ·𝑃 (𝐷 |𝐴)

𝑃 (𝐴) ·𝑃 (𝐷 |𝐴)+𝑃 (𝐵) ·𝑃 (𝐷 |𝐵)+𝑃 (𝐶 ) ·𝑃 (𝐷 |𝐶 ) .
Solution:
Identify probabilities from the problem description: - Supply shares: 𝑃(𝐴) = 0.50, 𝑃(𝐵) =
0.30, 𝑃(𝐶) = 0.20 - Defect rates: 𝑃(𝐷 |𝐴) = 0.01, 𝑃(𝐷 |𝐵) = 0.02, 𝑃(𝐷 |𝐶) = 0.03
Compute the total probability of selecting a defective component 𝑃(𝐷):

𝑃(𝐷) = (0.50 × 0.01) + (0.30 × 0.02) + (0.20 × 0.03)

𝑃(𝐷) = 0.005 + 0.006 + 0.006 = 0.017

Apply Bayes’ Theorem to find 𝑃(𝐴|𝐷):

𝑃(𝐴|𝐷) = 𝑃(𝐴) · 𝑃(𝐷 |𝐴)
𝑃(𝐷) =

0.005
0.017

=
5
17

Final Answer: 5
17

Answer: (A)
Go Back to Question 26

Q27.

Solution
Concept: For a continuous function to be a valid probability density function, its total area
integrated over the entire domain must equal 1.
Solution:
Set up the normalization integral:∫ ∞

0
𝑘𝑥2𝑒−𝑥 𝑑𝑥 = 1 =⇒ 𝑘

∫ ∞

0
𝑥2𝑒−𝑥 𝑑𝑥 = 1

We evaluate the integral using the Gamma function definition Γ(𝑛) =
∫ ∞
0 𝑥𝑛−1𝑒−𝑥 𝑑𝑥 = (𝑛 − 1)!:∫ ∞

0
𝑥2𝑒−𝑥 𝑑𝑥 = Γ(3) = 2! = 2

Substitute this back into the normalization condition:

𝑘 · 2 = 1 =⇒ 𝑘 =
1
2

Final Answer: 1
2

Answer: (B)
Go Back to Question 27

| 33

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


JELET Sample Paper Mathematics

Q28.

Solution
Concept: Identify coordinate graph features directly using visual labels from the graphic canvas.
Solution:
By examining the provided statistics coordinate plot, a red marker highlights the vertex point (1, 2)
where the piecewise segments join. The arrow indicates this specific node point with the label:

"Distribution Junction Vertex"

This matches choice (C).
Final Answer: Distribution Junction Vertex

Answer: (C)
Go Back to Question 28

Q29.

Solution
Concept: A vector field ®𝑉 is solenoidal if its divergence is identically equal to zero (∇ · ®𝑉 = 0).
Solution:
Let ®𝑉 = 𝑉𝑥𝑖 +𝑉𝑦 𝑗 +𝑉𝑧 𝑘̂ . Compute the divergence of the field:

∇ · ®𝑉 =
𝜕𝑉𝑥

𝜕𝑥
+
𝜕𝑉𝑦

𝜕𝑦
+ 𝜕𝑉𝑧

𝜕𝑧

Substitute the given component expressions:

∇ · ®𝑉 =
𝜕

𝜕𝑥
(𝑥 + 3𝑦) + 𝜕

𝜕𝑦
(𝑦 − 2𝑧) + 𝜕

𝜕𝑧
(𝑥 + 𝜆𝑧)

∇ · ®𝑉 = 1 + 1 + 𝜆 = 2 + 𝜆

Set the divergence to zero for the field to be solenoidal:

2 + 𝜆 = 0 =⇒ 𝜆 = −2

Final Answer: −2

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

Solution
Concept: Extract labeled technical classifications directly from standard vector flow layout
diagrams.
Solution:
By examining the provided vector field plot, a red circle highlights the vortex center located
directly at the origin (0, 0). The label associated with this feature directly states:

"Vector Curl Axis Zone (Origin)"

This corresponds directly to option (C).
Final Answer: Vector Curl Axis Zone

Answer: (C)
Go Back to Question 30

Q31.

Solution
Concept: We analyze the matrix properties derived from 𝐴𝐵 = −𝐵𝐴. Taking the determinant and
trace of both sides under non-singular constraints helps evaluate the statements.
Solution:
Taking the determinant of 𝐴𝐵 = −𝐵𝐴:

det(𝐴𝐵) = det(−𝐵𝐴) =⇒ det(𝐴) det(𝐵) = (−1)𝑛 det(𝐵) det(𝐴)

Since 𝐴 and 𝐵 are non-singular, det(𝐴) ≠ 0 and det(𝐵) ≠ 0, so we can divide out the determinants:

1 = (−1)𝑛 =⇒ 𝑛 must be an even integer (Statement A is true).

Using trace cyclic properties: 𝐴𝐵 = −𝐵𝐴 =⇒ 𝐴−1𝐴𝐵 = 𝐵 = −𝐴−1𝐵𝐴.

Tr(𝐵) = Tr(−𝐴−1𝐵𝐴) = −Tr(𝐴−1𝐵𝐴) = −Tr(𝐵𝐴𝐴−1) = −Tr(𝐵) =⇒ 2Tr(𝐵) = 0 =⇒ Tr(𝐵) = 0

By symmetry, Tr(𝐴) = 0 (Statement B is true). For statement C, det(𝐴2𝐵2) =

(det(𝐴))2(det(𝐵))2 ≥ 0 since the determinants are real numbers (Statement C is true). For
statement D, let’s look at 𝐴2𝐵2:

𝐴2𝐵2 = 𝐴(𝐴𝐵)𝐵 = 𝐴(−𝐵𝐴)𝐵 = −(𝐴𝐵) (𝐴𝐵) = −(−𝐵𝐴) (−𝐵𝐴) = −𝐵(𝐴𝐵)𝐴 = −𝐵(−𝐵𝐴)𝐴 = 𝐵2𝐴2

Thus 𝐴2 and 𝐵2 commute (Statement D is true). All four statements are correct.
Final Answer: A, B, C, D

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

Solution
Concept: Let 𝑧 = 𝑥 + 𝑖𝑦. We substitute this into 𝑧2 + |𝑧 |2 = 0 to separate the real and imaginary
components and solve for the allowed geometric configurations.
Solution:
Substituting 𝑧 = 𝑥 + 𝑖𝑦 and |𝑧 |2 = 𝑥2 + 𝑦2:

(𝑥 + 𝑖𝑦)2 + (𝑥2 + 𝑦2) = 0 =⇒ 𝑥2 − 𝑦2 + 2𝑖𝑥𝑦 + 𝑥2 + 𝑦2 = 0

Combining like terms:
2𝑥2 + 2𝑖𝑥𝑦 = 0 =⇒ 2𝑥(𝑥 + 𝑖𝑦) = 0

This equation splits into two cases: 1) 𝑥 = 0, which means Re(𝑧) = 0. This implies 𝑧 is purely
imaginary, and its argument is 𝜋

2 or − 𝜋
2 (for 𝑧 ≠ 0). 2) 𝑥 + 𝑖𝑦 = 0 =⇒ 𝑧 = 0. Thus, 𝑧 must be

purely imaginary or zero. Statements A, B, and D accurately describe this geometry.
Final Answer: A, B, D

Answer: (A, B, D)
Go Back to Question 32

Q33.

Solution

Concept: We use the Leibniz Integral Rule to find the derivative of 𝑦 =
∫ 𝑥2

0
𝑑𝑡

1+𝑡3 at 𝑥 = 1, find the
coordinates of the point, and construct the equation of the tangent line.
Solution:
By the Leibniz rule:

𝑑𝑦

𝑑𝑥
=

1
1 + (𝑥2)3 · 𝑑

𝑑𝑥
(𝑥2) − 0 =

2𝑥
1 + 𝑥6

Evaluating the slope 𝑚 at 𝑥 = 1:

𝑚 =
𝑑𝑦

𝑑𝑥

����
𝑥=1

=
2(1)

1 + 16 =
2
2
= 1

At 𝑥 = 1, the 𝑦-coordinate on the curve is 𝑦1 =
∫ 1
0

𝑑𝑡

1+𝑡3 . The equation of the tangent line at(
1,
∫ 1
0

𝑑𝑡

1+𝑡3

)
is:

𝑦 −
∫ 1

0

𝑑𝑡

1 + 𝑡3
= 1(𝑥 − 1) =⇒ 𝑦 = 𝑥 − 1 +

∫ 1

0

𝑑𝑡

1 + 𝑡3

Let’s check which coordinate options satisfy this line equation: - Checking (1,
∫ 1
0

𝑑𝑡

1+𝑡3 ):
∫ 1
0

𝑑𝑡

1+𝑡3 =

1 − 1 +
∫ 1
0

𝑑𝑡

1+𝑡3 (True, Statement D is correct). - Checking (0,
∫ 1
0

𝑑𝑡

1+𝑡3 − 1):
∫ 1
0

𝑑𝑡

1+𝑡3 − 1 =

0 − 1 +
∫ 1
0

𝑑𝑡

1+𝑡3 (True, Statement A is correct).
Final Answer: A, D

Answer: (A, D)
Go Back to Question 33
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Q34.

Solution
Concept: We evaluate the cross partial derivatives 𝑓𝑥𝑦 (0, 0) and 𝑓𝑦𝑥 (0, 0) at the origin using the
formal limit definitions of partial derivatives.
Solution:
By definition, 𝑓𝑥𝑦 (0, 0) = lim𝑦→0

𝑓𝑥 (0,𝑦)− 𝑓𝑥 (0,0)
𝑦

and 𝑓𝑦𝑥 (0, 0) = lim𝑥→0
𝑓𝑦 (𝑥,0)− 𝑓𝑦 (0,0)

𝑥
. First,

find 𝑓𝑥 (0, 𝑦) for 𝑦 ≠ 0:

𝑓𝑥 (0, 𝑦) = lim
𝑥→0

𝑓 (𝑥, 𝑦) − 𝑓 (0, 𝑦)
𝑥

= lim
𝑥→0

𝑥𝑦 (𝑥2−𝑦2 )
𝑥2+𝑦2 − 0

𝑥
= lim

𝑥→0

𝑦(𝑥2 − 𝑦2)
𝑥2 + 𝑦2 =

𝑦(−𝑦2)
𝑦2 = −𝑦

Since 𝑓 (0, 0) = 0, 𝑓𝑥 (0, 0) = 0. Thus:

𝑓𝑥𝑦 (0, 0) = lim
𝑦→0

−𝑦 − 0
𝑦

= −1 (Statement A is true)

Next, find 𝑓𝑦 (𝑥, 0) for 𝑥 ≠ 0:

𝑓𝑦 (𝑥, 0) = lim
𝑦→0

𝑓 (𝑥, 𝑦) − 𝑓 (𝑥, 0)
𝑦

= lim
𝑦→0

𝑥𝑦 (𝑥2−𝑦2 )
𝑥2+𝑦2 − 0

𝑦
= lim

𝑦→0

𝑥(𝑥2 − 𝑦2)
𝑥2 + 𝑦2 =

𝑥(𝑥2)
𝑥2 = 𝑥

Since 𝑓𝑦 (0, 0) = 0:

𝑓𝑦𝑥 (0, 0) = lim
𝑥→0

𝑥 − 0
𝑥

= 1 (Statement B is true)

This clearly demonstrates that 𝑓𝑥𝑦 (0, 0) ≠ 𝑓𝑦𝑥 (0, 0) (Statement C is true). Testing limits shows
𝑓 (𝑥, 𝑦) is continuous at (0, 0), so statement D is false.
Final Answer: A, B, C

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

Solution
Concept: The complete solution of a non-homogeneous linear differential equation is 𝑦 = 𝑦𝑐 + 𝑦𝑝.
We find the complementary function 𝑦𝑐 from the characteristic equation and compute the particular
integral 𝑦𝑝.
Solution:
The auxiliary equation for 𝑑2𝑦

𝑑𝑥2 + 4𝑦 = 0 is 𝑟2 + 4 = 0 =⇒ 𝑟 = ±2𝑖. Thus, the complementary
function is:

𝑦𝑐 = 𝐶1 cos(2𝑥) + 𝐶2 sin(2𝑥) or equivalently 𝐶1𝑒
2𝑖𝑥 + 𝐶2𝑒

−2𝑖𝑥

This means Statement A and the first part of Statement D represent valid complementary segments.
Now, find the particular integral 𝑦𝑝:

𝑦𝑝 =
1

𝐷2 + 4
sin(2𝑥)

Since substituting 𝐷2 → −22 = −4 causes the denominator to become zero, we use the standard
resonance formula 1

𝐷2+𝜔2 sin(𝜔𝑥) = − 𝑥
2𝜔 cos(𝜔𝑥):

𝑦𝑝 = − 𝑥

2(2) cos(2𝑥) = −𝑥
4

cos(2𝑥)

This matches Statement B. Therefore, combining these elements makes A, B, and D all mathemati-
cally valid components of the complete solution space.
Final Answer: A, B, D

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

Q36.

Solution
Concept: For two independent events, 𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) · 𝑃(𝐵). Conditional probabilities satisfy
𝑃(𝐴|𝐵) = 𝑃(𝐴) and 𝑃(𝐵|𝐴𝑐) = 𝑃(𝐵). We use these definitions to evaluate each option.
Solution:
Given independent events with 𝑃(𝐴) = 1

3 and 𝑃(𝐵) = 1
4 . - Statement B: 𝑃(𝐴|𝐵) = 𝑃(𝐴) = 1

3
(True). - Statement C: 𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) · 𝑃(𝐵) = 1

3 × 1
4 = 1

12 (True). - Statement D:
𝑃(𝐵|𝐴𝑐) = 𝑃(𝐵) = 1

4 (True). - Statement A: Evaluate 𝑃(𝐴 ∪ 𝐵) using the addition rule:

𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) = 1
3
+ 1

4
− 1

12
=

4 + 3 − 1
12

=
6
12

=
1
2

(True).

All statements A, B, C, and D are correct.
Final Answer: A, B, C, D

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

Solution
Concept: We calculate the gradient vector field ∇𝜙 =

𝜕𝜙

𝜕𝑥
𝑖+ 𝜕𝜙

𝜕𝑦
𝑗 + 𝜕𝜙

𝜕𝑧
𝑘̂ and analyze its magnitude,

divergence, and curl vector properties.
Solution:
Given 𝜙 = 𝑥2𝑦 + 𝑦2𝑧 + 𝑧2𝑥. Computing the first partial derivatives:

𝜕𝜙

𝜕𝑥
= 2𝑥𝑦 + 𝑧2,

𝜕𝜙

𝜕𝑦
= 𝑥2 + 2𝑦𝑧,

𝜕𝜙

𝜕𝑧
= 𝑦2 + 2𝑧𝑥

∇𝜙 = (2𝑥𝑦 + 𝑧2)𝑖 + (𝑥2 + 2𝑦𝑧) 𝑗 + (𝑦2 + 2𝑧𝑥) 𝑘̂

Evaluating ∇𝜙 at (1, 1, 1):

∇𝜙 (1,1,1) = (2 + 1)𝑖 + (1 + 2) 𝑗 + (1 + 2) 𝑘̂ = 3𝑖 + 3 𝑗 + 3𝑘̂ (Statement A is true)

The maximum directional derivative is the magnitude of the gradient vector at that point:

|∇𝜙 (1,1,1) | =
√︁

32 + 32 + 32 =
√

27 = 3
√

3 (Statement C is true)

The curl of any gradient field is identically zero: ∇ × (∇𝜙) = ®0 (Statement B is true). Computing
the divergence of the gradient field (the Laplacian ∇2𝜙):

∇ · (∇𝜙) = 𝜕

𝜕𝑥
(2𝑥𝑦 + 𝑧2) + 𝜕

𝜕𝑦
(𝑥2 + 2𝑦𝑧) + 𝜕

𝜕𝑧
(𝑦2 + 2𝑧𝑥) = 2𝑦 + 2𝑧 + 2𝑥 = 2(𝑥 + 𝑦 + 𝑧)

This matches Statement D. All statements are true.
Final Answer: A, B, C, D

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

Solution

Concept: We establish a reduction formula for 𝐼𝑛 =
∫ 𝜋/4
0 tan𝑛 𝑥 𝑑𝑥 by factoring out tan2 𝑥 and

applying the trigonometric identity tan2 𝑥 = sec2 𝑥 − 1.
Solution:

𝐼𝑛 =

∫ 𝜋/4

0
tan𝑛−2 𝑥 · tan2 𝑥 𝑑𝑥 =

∫ 𝜋/4

0
tan𝑛−2 𝑥(sec2 𝑥 − 1) 𝑑𝑥

𝐼𝑛 =

∫ 𝜋/4

0
tan𝑛−2 𝑥 sec2 𝑥 𝑑𝑥 −

∫ 𝜋/4

0
tan𝑛−2 𝑥 𝑑𝑥

Using substitution 𝑢 = tan 𝑥 for the first integral part:

𝐼𝑛 =

[
tan𝑛−1 𝑥

𝑛 − 1

] 𝜋/4
0

− 𝐼𝑛−2 =⇒ 𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛 − 1

This confirms Statement A is true. Substituting 𝑛 = 5: 𝐼5 + 𝐼3 = 1
5−1 = 1

4 (Statement B
is true). Since tan 𝑥 ∈ [0, 1] for 𝑥 ∈ [0, 𝜋/4], higher powers reduce the integrand value:
tan𝑛 𝑥 < tan𝑛−1 𝑥 =⇒ 𝐼𝑛 < 𝐼𝑛−1 (Statement C is true). Using bounds from the recurrence:
𝐼𝑛 + 𝐼𝑛+2 = 1

𝑛+1 , since 𝐼𝑛 is decreasing, squeezing gives lim𝑛→∞ 𝑛𝐼𝑛 = 1
2 (Statement D is true).

Final Answer: A, B, C, D

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

Solution
Concept: The parametric equation of a line passing through point ®𝑎 parallel to unit vector 𝑢̂ is
given by ®𝑟 = ®𝑎 ± 𝑑 · 𝑢̂, where 𝑑 is the specified distance.
Solution:
Given point ®𝑎 = (1, 1, 1) and direction vector ®𝑣 = 𝑖 + 2 𝑗 + 2𝑘̂ . First, compute the unit vector 𝑢̂
along direction ®𝑣:

|®𝑣 | =
√︁

12 + 22 + 22 =
√

9 = 3 =⇒ 𝑢̂ =
®𝑣
3
=

1
3
𝑖 + 2

3
𝑗 + 2

3
𝑘̂

The points at a distance of 𝑑 = 3 units from (1, 1, 1) along this line are:

®𝑟 = (1, 1, 1) ± 3
(
1
3
𝑖 + 2

3
𝑗 + 2

3
𝑘̂

)
= (1, 1, 1) ± (1, 2, 2)

This yields two coordinate options: 1) Positive path: (1 + 1, 1 + 2, 1 + 2) = (2, 3, 3) 2) Negative
path: (1− 1, 1− 2, 1− 2) = (0,−1,−1) Thus, the points are (2, 3, 3) and (0,−1,−1), which match
Statements A and B.
Final Answer: A, B

Answer: (A, B)
Go Back to Question 39

Q40.

Solution
Concept: We classify the stationary node features directly from the analytical descriptions and
conditions labeled on the optimization graph layout.
Solution:
The given geometric graph illustrates a classic saddle point contour layout at the origin (0, 0). A
saddle point is a stationary point where the first partial derivatives vanish:

𝑓𝑥 (0, 0) = 0 and 𝑓𝑦 (0, 0) = 0 (Statement A is true)

At a saddle point, the discriminant (Hessian matrix determinant) holds strictly negative:

𝑓𝑥𝑥 𝑓𝑦𝑦 − ( 𝑓𝑥𝑦)2 < 0 (Statement B is true)

The text label explicitly reads "Stationary Saddle Point Node" (Statement D is true). Since it is a
saddle point, it cannot be a strict absolute maximum point, so Statement C is false.
Final Answer: A, B, D

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

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