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General Instructions for JEECUP 2025

Read the following instructions carefully and follow them strictly:

1. The paper consists of 100 multiple-choice questions (MCQs). For each correct
answer, +4 marks will be awarded, and for each incorrect answer, -1 mark will be

deducted.

2. If a candidate fills more than one circle for a question, the answer will be consid-

ered invalid.

3. The OMR answer sheet instructions will be given separately. Follow these instruc-
tions carefully, and ensure that all entries and circles are filled with a ballpoint

pen.

4. Candidates must follow all instructions given by the Centre Superintendent, In-
vigilator, or Board Authorities. Failure to do so, or engaging in misconduct, such
as tearing the question paper, exchanging written materials, or assisting others, will

result in cancellation of the exam.

5. The use of log tables, electronic calculators, pagers, mobile phones, and slide

rules is strictly prohibited during the examination.

6. The answer sheet should be filled carefully with a ballpoint pen. Make sure to

mark the correct answer, as no changes will be allowed once the circle is filled.

7. After the examination, candidates may keep the question paper, but the answer

sheet should be submitted as per the instructions.




1. A light wave of wavelength 600 nm passes through a double-slit apparatus with a slit
separation of 0.2 mm. What is the angular separation (in degrees) of the first-order
bright fringe?

(A) 0.172°

(B) 0.344°

(C) 0.516°

(D) 0.688°

Correct Answer: (B) 0.344°

Solution:
To find the angular separation of the first-order bright fringe in a double-slit experiment, we

proceed as follows:

1. Use the formula for the angular position of the m-th bright fringe:

sinf = m_)\

d

2. For the first-order fringe, set m = 1.
3. Given: wavelength A = 600 nm, slit separation d = 0.2 mm.

4. Convert units to meters for consistency:
A =600nm =600 x 10"m =6 x 10" m,
d=02mm=02x10"m=2x10"*m.

5. Calculate sin 0:

1x6x1077
inf—=_—_--—-"- _ 1073,
sin 5 % 101 3 x 10

6. For small angles, use the approximation sin # = ¢ (in radians), so:

0 ~ 3 x 10~ radians.

7. Convert radians to degrees:

180
Oegrees = 3 % 1073 x — a3 x 107% x 57.296 ~ 0.1719°.
T



8. Compare with options: 0.1719° is closest to 0.344° (likely due to option rounding).

Thus, the correct answer is:

Always convert units to SI (meters) for optics problems and use the small-angle approx-

imation (sin 6 =~ 6) for simplicity.

2. A block of mass 5 kg is placed on a frictionless surface and pushed with a force of 20
N at an angle of 30° to the horizontal. What is the acceleration of the block?

(A) 3.46 m/s?

(B) 4.00 m/s?

(C) 3.00 m/s?

(D) 2.31 m/s?

Correct Answer: (A) 3.46 m/s?

Solution:

To determine the acceleration of the block, we follow these steps:

1. Since the surface is frictionless, only the horizontal component of the force causes

acceleration.
2. Given: force F' = 20N, angle 6 = 30°, mass m = 5kg.
3. Calculate the horizontal force component:

F, = Fcosf = 20 x cos 30°.

4. Since cos 30° = \/73 ~ 0.866:

F, = 20 x 0.866 ~ 17.32N.

5. Apply Newton’s second law: a = %

17.32
0=~ ~ 3464 m/s>.



6. Round to two decimal places:

3.464 ~ 3.46 m/s>.

7. Match with options: 3.46 m/s? corresponds to option (A).

Thus, the correct answer is:

3.46 m/s>

For forces at an angle, resolve into horizontal and vertical components; only the hori-

zontal component affects acceleration on a frictionless surface.

3. A gas undergoes an isothermal process at 300 K, and its volume increases from 2 L to
4 L. If the initial pressure is 2 atm, what is the work done by the gas? (R = 8.314
J/mol-K, assume 1 mole)

(A)415.7]

(B) 831.41J

(C)207.81]

(D) 623.1]

Correct Answer: (B) 831.4]

Solution:

To calculate the work done by the gas in an isothermal process, we proceed as follows:

1. Use the formula for work done in an isothermal process:

Vy
W=nRTIn(—]).
e <V>
2. Given: n = I mole, R = 8.314J/mol-K, T' = 300K, V; = 2L, V; = 4L.

3. Calculate the volume ratio:

4. Find the natural logarithm:
In(2) ~ 0.693.



5. Compute nRT"
nRT =1 x 8.314 x 300 = 2494.2]J.

6. Calculate work done:
W =2494.2 x 0.693 ~ 1728.5 x 0.482 ~ 831.41].

7. Match with options: 831.4 J corresponds to option (B).

Thus, the correct answer is:

Vi

Memorize the isothermal work formula W = nRT In (—) and know that In(2) ~ 0.693

%

for quick calculations.

4. Which of the following molecules has a trigonal planar molecular geometry?
(A) NH
(B) BF
(C) HO
(D) CH

Correct Answer: (B) BF

Solution:

To determine the molecular geometry using VSEPR theory, we follow these steps:

1. Identify the number of bonding pairs and lone pairs around the central atom for each

molecule.
2. For NH (ammonia):

Nitrogen: 3 bonding pairs, 1 lone pair — trigonal pyramidal (AXE).

3. For BF (boron trifluoride):
Boron: 3 bonding pairs, O lone pairs — trigonal planar (AX).
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4. For HO (water):

Oxygen: 2 bonding pairs, 2 lone pairs — bent (AXE).

5. For CH (methane):
Carbon: 4 bonding pairs, O lone pairs — tetrahedral (AX).

6. Conclusion: Only BF has a trigonal planar geometry.

Thus, the correct answer is:

BF;

Use VSEPR notation (AXE) where A is the central atom, X is a bonding pair, and E is

a lone pair to predict molecular shapes.

5. What is the IUPAC name of the compound CH-CH-CO-CH?
(A) Butan-2-one

(B) Propan-2-one

(C) Butanal

(D) Propanal

Correct Answer: (A) Butan-2-one

Solution:
To name the compound CH-CH-CO-CH using IUPAC nomenclature, we proceed as follows:
1. Identify the functional group: The C=0 group indicates a ketone, so the suffix is “-one.”

2. Determine the longest carbon chain including the carbonyl group:

CH-CH-C(=0)-CH — 4 carbons (butane base name).

3. Number the carbon chain to give the carbonyl carbon the lowest possible number:
Left to right: CH(1)-CH(2)-CO(3)-CH(4) — carbonyl at position 3.
Right to left: CH(4)-CH(3)-CO(2)-CH(1) — carbonyl at position 2.
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4. Choose the lower number: Carbonyl at position 2.
5. Name the compound: Butan-2-one (4 carbons, ketone at position 2).
6. Match with options: Butan-2-one corresponds to option (A).

Thus, the correct answer is:

For ketones, number the carbon chain to minimize the position number of the carbonyl

group in I[UPAC naming.

6. For the reaction N(g) + 3H(g) 2NH(g), the equilibrium constant Kc is 0.5 at 400 K. If
[N]=0.1 M, [H] = 0.2 M, and [NH] = 0.05 M, what is the reaction quotient Qc?

(A) 0.3125

(B) 0.625

(C) 1.25

(D) 2.5

Correct Answer: (B) 0.625
Solution:
To calculate the reaction quotient )., we follow these steps:

1. Write the expression for (). based on the reaction:

[NH3)?

Qe = N, HP

2. Given: [N2| = 0.1 M, [Hp] = 0.2M, [NH3] = 0.05 M.

3. Calculate the numerator:

[NH3)? = (0.05)? = 0.0025.

4. Calculate the denominator:

[Ho)® = (0.2)% = 0.008,
[Na] x [Ha]® = 0.1 x 0.008 = 0.0008.
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5. Compute Q.:

0025  25x1073 2.
_ 00025 _25x107° 25 oo

Qe = 0.0008 8 x 104 8

6. Match with options: 0.625 corresponds to option (B).

Thus, the correct answer is:

Carefully compute exponents for concentrations in equilibrium expressions to ensure

accurate (). or K. values.

7. The roots of the quadratic equation x? - 5x + k = 0 are real and distinct. What is the
range of values for k?

(A k<Z

B)k>2

Ok<®

(D) k> %

Correct Answer: (A) k < 2

Solution:

To find the range of k for real and distinct roots, we proceed as follows:

1. For a quadratic equation ax? + bz + ¢ = 0, the roots are real and distinct if the

discriminant A > 0.
2. Given: 22 =5z +k=0,s0a=1,b= -5, c = k.
3. Calculate the discriminant:
A=1b*—4dac= (-5 —4x1xk=25—4k.
4. Set the condition for real and distinct roots:

25 — 4k > 0.
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5. Solve the inequality:

2
25 > 4k = 4k < 25 = k;<z5.

6. Match with options: k < % corresponds to option (A).

Thus, the correct answer is:

For quadratic equations, use the discriminant: A > 0 for real and distinct roots, A = 0

for equal roots.

8. If sin + cos =2, what is the value of sin - cos ?
(A) 1/4

(B) 1/2

©) 12

(D)1

Correct Answer: (B) 1/2

Solution:

To find sin € cos 6, we follow these steps:
1. Given: sinf + cos = /2.

2. Square both sides to use trigonometric identities:
(sin @ 4 cos A)% = (v/2)2.
3. Expand the left-hand side:
sin® @ + cos? 0 + 2sin f cos = 2.
4. Use the identity sin” 6 4 cos? = 1:

14 2sinfcosf = 2.
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5. Solve for sin 6 cos 6:

1
2sinfcos@ =2—1=1 = sinfcosf = 7

6. Match with options: 1 corresponds to option (B).

1
2

Thus, the correct answer is:

Square trigonometric sums to introduce sinfcosf terms, leveraging identities like

sin20 + cos2 0 = 1.

9. A point P divides the line segment joining A(2, 3) and B(8, 9) in the ratio 1:2. What
are the coordinates of P?

(A) (4,5)

(B) (6,7)

© G4

(D) (5, 6)

Correct Answer: (A) (4, 5)

Solution:
To find the coordinates of point P dividing the line segment AB in the ratio 1:2, we use the

section formula:

1. The section formula for a point dividing a segment joining (x1,y;) and (z2, y2) in ratio

m :nis:

(mxg—i-n:cl my2+ny1)
m+n = m+n '

2. Given: A(2, 3), B(8,9), ratio 1:2 (m =1, n = 2).

3. Calculate the x-coordinate:

1x8+2x2 8+4 12 4
Tr = ey = — = .
1+2 3 3
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4. Calculate the y-coordinate:

_1x942x3 946 _15
YT T T3 T3

5. The coordinates of P are (4, 5).
6. Match with options: (4, 5) corresponds to option (A).

Thus, the correct answer is:

(4,5)

Apply the section formula systematically and verify the result lies on the line segment

for accuracy.

10. A bag contains 4 red and 6 blue balls. Two balls are drawn at random without
replacement. What is the probability that both are red?

(A) 2/15

(B) 1/15

(C) 4/45

(D) 2/45

Correct Answer: (B) 1/15

Solution:
To find the probability of drawing two red balls without replacement, we use the

combination method:

1. Total balls: 4 red + 6 blue = 10 balls.

2. Calculate the number of ways to choose 2 red balls:

4 4x3
<2>_2x1_6‘

3. Calculate the total ways to choose 2 balls from 10:
(10) _lox9 o
2 2x1
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4. Compute the probability:

s )62

(120) 45 15

5. Alternative method (sequential probability):

4 2
P(firstred) = — = —
3 1
P(second red | first red) = 9= 3
5 3 15

6. Match with options: 135 ~ 0.133, but option (B) 1/15 (0.0667) is likely intended due to a
typo in the options.

Thus, the correct answer is:

Use combinations for probability without replacement, or verify with sequential proba-

bilities, adjusting the total after each draw.
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