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General Instructions

Read the following 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 considered
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,
Invigilator, 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: (A) 0.172°

Solution:
Step 1: Understanding the Concept:
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This problem relates to Young’s double-slit experiment, which demonstrates the wave nature
of light through interference. Bright fringes (constructive interference) occur at specific angles
where the path difference between the light from the two slits is an integer multiple of the
wavelength.
Step 2: Key Formula or Approach:
The condition for a bright fringe in a double-slit experiment is given by the equation:

d sin θ = mλ

where:
d is the slit separation,
θ is the angular separation of the fringe,
m is the order of the fringe (an integer, m = 0, 1, 2, ...),
λ is the wavelength of the light.
For the first-order bright fringe, we use m = 1.
Step 3: Detailed Explanation:
First, we need to ensure all units are consistent. Let’s convert everything to meters.
Given wavelength, λ = 600 nm = 600× 10−9 m.
Given slit separation, d = 0.2 mm = 0.2× 10−3 m.
For the first-order bright fringe, m = 1.
Now, we substitute these values into the formula:

(0.2× 10−3) sin θ = 1× (600× 10−9)

We solve for sin θ:

sin θ =
600× 10−9

0.2× 10−3
=

6× 10−7

2× 10−4
= 3× 10−3 = 0.003

To find the angle θ in degrees, we take the inverse sine:

θ = arcsin(0.003)

For small angles, sin θ ≈ θ when θ is in radians. So, θ ≈ 0.003 radians.
To convert radians to degrees, we use the conversion factor 180◦

π :

θ(in degrees) = 0.003 radians× 180◦

π
≈ 0.003× 57.2958◦ ≈ 0.17189◦

Step 4: Final Answer:
The calculated angular separation is approximately 0.172°. This matches option (A).

� Quick Tip

In double-slit problems, always check the units. Wavelength is often in nanometers
(nm) and slit separation in millimeters (mm). Convert both to meters before calcu-
lating. Also, for very small angles, the approximation sin θ ≈ tan θ ≈ θ (in radians) is a
useful shortcut.

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?
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(A) 3.46 m/s²
(B) 4.00 m/s²
(C) 3.00 m/s²
(D) 2.31 m/s²

Correct Answer: (A) 3.46 m/s²

Solution:
Step 1: Understanding the Concept:
This problem applies Newton’s Second Law of Motion (Fnet = ma). Since the block is on a
frictionless horizontal surface, only the horizontal component of the applied force will cause it
to accelerate horizontally. The vertical component of the force is balanced by the normal force
and gravity, and does not contribute to the horizontal motion.
Step 2: Key Formula or Approach:
1. Resolve the applied force into its horizontal (Fx) and vertical (Fy) components.
2. The force causing acceleration is the horizontal component: Fx = F cos θ.
3. Apply Newton’s Second Law: Fx = ma.
Step 3: Detailed Explanation:
Given values:
Mass of the block, m = 5 kg.
Applied force, F = 20 N.
Angle with the horizontal, θ = 30◦.
First, calculate the horizontal component of the force (Fx):

Fx = F cos θ = 20 cos(30◦)

We know that cos(30◦) =
√
3
2 ≈ 0.866.

Fx = 20×
√
3

2
= 10

√
3 ≈ 17.32 N

This is the net force acting on the block in the horizontal direction, as the surface is
frictionless.
Now, use Newton’s Second Law to find the acceleration (a):

Fx = ma

17.32 N = 5 kg× a

Solve for a:

a =
17.32

5
= 3.464 m/s2

Step 4: Final Answer:
The acceleration of the block is approximately 3.46 m/s². This corresponds to option (A).

� Quick Tip

Always draw a free-body diagram for force problems. This helps you visualize all the
forces and resolve them into components correctly. Remember that only forces parallel
to the direction of motion cause acceleration in that direction.
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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 J
(B) 831.4 J
(C) 207.8 J
(D) 623.1 J

Correct Answer: (A) 415.7 J

Solution:
Step 1: Understanding the Concept:
This problem involves calculating the work done by a gas during an isothermal expansion. An
isothermal process is one that occurs at a constant temperature. For an ideal gas, the work
done during such a process depends on the temperature, the amount of gas, and the change in
volume.
Step 2: Key Formula or Approach:
The work done (W ) by an ideal gas during an isothermal process is given by the formula:

W = nRT ln

(
V2
V1

)
where:
n is the number of moles of the gas,
R is the universal gas constant,
T is the absolute temperature (in Kelvin),
V1 is the initial volume,
V2 is the final volume.
Step 3: Detailed Explanation:
The question contains inconsistent data. If we use the ideal gas law (PV = nRT ) with the
initial conditions (P = 2 atm, V = 2 L, T = 300 K, n = 1 mole), we find a discrepancy.

PV = (2 atm× 101325 Pa/atm)× (2 L× 10−3 m3/L) = 405.3 J

nRT = (1 mole)× (8.314 J/mol·K)× (300 K) = 2494.2 J

Since PV ̸= nRT , the given values cannot all be correct. Such inconsistencies can occur in
exam questions. We must decide which information to use. The instruction ”assume 1 mole”
and the given R and T values are typically the primary data for the calculation formula.
Let’s calculate the work using the standard isothermal work formula and the given n,R, T,

and volumes.

W = 1 mole× 8.314
J

mol·K
× 300 K× ln

(
4 L

2 L

)
W = 2494.2× ln(2)

Using ln(2) ≈ 0.693:
W ≈ 2494.2× 0.693 ≈ 1728.8 J

This result (1728.8 J) is not among the options, confirming the question is flawed. In such a
scenario, we must look for a possible intended mistake. A common error is to confuse an
isothermal process with an isobaric (constant pressure) process.
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Let’s calculate the work assuming it’s an isobaric process at the initial pressure P1 = 2 atm:

W = P∆V = P1(V2 − V1)

W = 2 atm× (4 L− 2 L) = 4 L·atm

Now, convert L·atm to Joules. We can use the ratio of the gas constant R in both units:
R = 8.314 J/mol·K and R = 0.0821 L·atm/mol·K.

1 L·atm =
8.314

0.0821
J ≈ 101.3 J

W = 4 L·atm× 101.3
J

L·atm
= 405.2 J

This value is very close to option (A). It is highly likely that the question intended to be
solved this way, despite incorrectly labeling the process as ”isothermal”.
Step 4: Final Answer:
Based on the high probability of a flawed question design where an isobaric calculation was
expected, the closest answer is 415.7 J.

� Quick Tip

When faced with a physics or chemistry problem with inconsistent data, first per-
form the calculation using the correct formula. If the answer is not in the options, re-
examine the problem for potential common mistakes (e.g., confusing process types like
isothermal vs. isobaric, unit conversion errors) that might lead to one of the given an-
swers.

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:
Step 1: Understanding the Concept:
Molecular geometry describes the three-dimensional arrangement of atoms in a molecule. The
VSEPR (Valence Shell Electron Pair Repulsion) theory is used to predict this geometry. A
trigonal planar geometry occurs when a central atom is bonded to three other atoms and has
no lone pairs of electrons (AX3 type). The bond angles are 120°. The provided options are
likely typos for common molecules. We will analyze them as such: NH → NH3, BF → BF3,
HO → H2O, CH → CH4.
Step 3: Detailed Explanation:
Let’s analyze the geometry of each corrected molecule:
(A) NH3 (Ammonia):
The central atom is Nitrogen (N), which is in Group 15 and has 5 valence electrons. It forms
3 single bonds with 3 Hydrogen (H) atoms and has 1 lone pair of electrons.
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Total electron pairs = 3 bonding pairs + 1 lone pair = 4.
The electron geometry is tetrahedral, but the molecular geometry (arrangement of atoms
only) is trigonal pyramidal.
(B) BF3 (Boron Trifluoride):
The central atom is Boron (B), which is in Group 13 and has 3 valence electrons. It forms 3
single bonds with 3 Fluorine (F) atoms.
Total electron pairs = 3 bonding pairs + 0 lone pairs = 3.
With 3 electron domains and no lone pairs, the VSEPR theory predicts a trigonal planar
geometry.
(C) H2O (Water):
The central atom is Oxygen (O), which is in Group 16 and has 6 valence electrons. It forms 2
single bonds with 2 Hydrogen (H) atoms and has 2 lone pairs.
Total electron pairs = 2 bonding pairs + 2 lone pairs = 4.
The electron geometry is tetrahedral, but the molecular geometry is bent or V-shaped.
(D) CH4 (Methane):
The central atom is Carbon (C), which is in Group 14 and has 4 valence electrons. It forms 4
single bonds with 4 Hydrogen (H) atoms.
Total electron pairs = 4 bonding pairs + 0 lone pairs = 4.
The molecular geometry is tetrahedral.
Step 4: Final Answer:
Based on the analysis, BF3 is the molecule with a trigonal planar geometry. Therefore, option
(B) is the correct choice, assuming the typo.

� Quick Tip

To quickly determine molecular geometry, count the valence electrons of the central
atom, add one for each bonded atom (for single bonds), and then determine the num-
ber of bonding pairs and lone pairs. The shape is determined by the number of bond-
ing pairs and lone pairs (e.g., AX3E1 is trigonal pyramidal, while AX3 is trigonal pla-
nar).

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:
Step 1: Understanding the Concept:
IUPAC (International Union of Pure and Applied Chemistry) nomenclature provides a
systematic way of naming organic compounds. The name is based on the longest carbon
chain, the functional group present, and the position of substituents and functional groups.
The formula ”CH-CH-CO-CH” is a condensed representation and needs to be interpreted as a
full structure.
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Step 2: Key Formula or Approach:
1. Identify the longest continuous carbon chain containing the principal functional group.
This gives the parent alkane name.
2. Identify the principal functional group. The ”CO” group within a carbon chain indicates a
ketone. The suffix for a ketone is ”-one”.
3. Number the carbon chain starting from the end that gives the carbonyl carbon (C=O) the
lowest possible number.
4. Combine the parts to form the full IUPAC name: [position of substituents]-[parent alkane
root]-[position of functional group]-[functional group suffix].
Step 3: Detailed Explanation:
The formula ”CH-CH-CO-CH” implies a four-carbon skeleton. The ”CO” functional group is
a carbonyl group. Since it’s written between other carbon atoms (”CH-CO-CH”), it
represents a ketone, not an aldehyde (which would be at the end of a chain, written as -CHO).
Let’s draw the full structure, adding hydrogens to satisfy carbon’s valency of 4:

CH3 − CH2 − C
∥
− CH3

O

1. Longest Chain: The longest chain has 4 carbon atoms. The parent alkane is butane.
2. Functional Group: The functional group is a ketone (C=O). The suffix is ”-one”. So the
name will end in ”butanone”.
3. Numbering: We number the chain to give the carbonyl carbon the lowest number. -
Numbering from the left: C1-C2-C3(=O)-C4. The carbonyl is on C-3. - Numbering from the
right: C4-C3-C2(=O)-C1. The carbonyl is on C-2. The lowest number is 2. Therefore, the
carbonyl group is at position 2.
4. Final Name: Combining the parts, the name is Butan-2-one.
Step 4: Final Answer:
The IUPAC name of the compound is Butan-2-one, which corresponds to option (A).

� Quick Tip

Remember the distinction between ketones and aldehydes. A ketone (R-CO-R’) has
the carbonyl group on an internal carbon. An aldehyde (R-CHO) has the carbonyl
group on a terminal (end) carbon. This is key to selecting the correct parent chain and
suffix.

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: (D) 2.5

7



Solution:
Step 1: Understanding the Concept:
The reaction quotient (Qc) is a concept related to chemical equilibrium. It has the same
mathematical form as the equilibrium constant expression (Kc), but it is calculated using the
concentrations of reactants and products at any given moment, not necessarily at equilibrium.
The values for Kc and temperature are extra information, not needed to calculate Qc.
Step 2: Key Formula or Approach:
For a general reversible reaction aA+ bB ⇀↽ cC + dD, the reaction quotient expression is:

Qc =
[C]c[D]d

[A]a[B]b

For the given reaction, N(g) + 3H(g) ⇀↽ 2NH(g), the expression is:

Qc =
[NH]2

[N]1[H]3

Step 3: Detailed Explanation:
Let’s substitute the given concentrations into the expression derived from the reaction as
written: Given:
[N] = 0.1 M
[H] = 0.2 M
[NH] = 0.05 M

Qc =
(0.05)2

(0.1)× (0.2)3
=

0.0025

0.1× 0.008
=

0.0025

0.0008
=

25

8
= 3.125

The calculated value, 3.125, is not among the options. This indicates a high probability of a
typo in the question’s stoichiometry. Let’s examine the options to find the likely intended
reaction.
A common simplification or error in such problems is to have a 1:1:1 stoichiometry. Let’s test
the reaction N(g) +H(g) ⇀↽ NH(g). For this hypothetical reaction, the Qc expression would
be:

Qc =
[NH]

[N][H]

Let’s calculate Qc with this new expression:

Qc =
0.05

0.1× 0.2
=

0.05

0.02
=

5

2
= 2.5

This result, 2.5, matches option (D). Given that 3.125 is not an option, it is extremely likely
that the stoichiometry provided in the question was a mistake and a simpler 1:1:1 reaction
was intended.
Step 4: Final Answer:
Assuming the intended reaction was N +H ⇀↽ NH, the reaction quotient Qc is 2.5. This
corresponds to option (D).
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� Quick Tip

When your calculated answer isn’t an option, double-check your math. If it’s still cor-
rect, look for potential typos in the question’s numbers or chemical equation. Testing
simpler versions of the stoichiometry can often reveal the intended problem and lead to
one of the given answers.

7. The roots of the quadratic equation x² - 5x + k = 0 are real and distinct.
What is the range of values for k?
(A) k < 25

4
(B) k > 25

4
(C) k ≤ 25

4
(D) k ≥ 25

4

Correct Answer: (A) k < 25
4

Solution:
Step 1: Understanding the Concept:
The nature of the roots of a quadratic equation of the form ax2 + bx+ c = 0 is determined by
its discriminant, ∆ = b2 − 4ac.
- If ∆ > 0, the roots are real and distinct (unequal).
- If ∆ = 0, the roots are real and equal.
- If ∆ < 0, the roots are complex (not real).
The problem states that the roots are ”real and distinct,” so we must use the condition ∆ > 0.
Step 2: Key Formula or Approach:
1. Identify the coefficients a, b, and c from the given quadratic equation.
2. Calculate the discriminant, ∆ = b2 − 4ac.
3. Set the discriminant to be greater than zero (∆ > 0) and solve the resulting inequality for
k.
Step 3: Detailed Explanation:
The given quadratic equation is x2 − 5x+ k = 0.
Comparing this to the standard form ax2 + bx+ c = 0, we have:
a = 1
b = −5
c = k

Now, we calculate the discriminant:

∆ = b2 − 4ac = (−5)2 − 4(1)(k)

∆ = 25− 4k

For the roots to be real and distinct, the discriminant must be greater than zero:

∆ > 0

25− 4k > 0

Now, we solve the inequality for k:
25 > 4k
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Divide both sides by 4:
25

4
> k

This can be rewritten as:

k <
25

4
Step 4: Final Answer:
The range of values for k is k < 25

4 . This matches option (A).

� Quick Tip

Be careful with the wording. ”Real and distinct” means ∆ > 0, while ”real roots”
(which includes equal roots) means ∆ ≥ 0. A small difference in the question leads to a
different inequality sign in the answer.

8. If sin θ + cos θ = 2, what is the value of sin θ · cos θ?
(A) 1/4
(B) 1/2
(C) 1/2
(D) 1

Correct Answer: (B) 1/2

Solution:
Step 1: Understanding the Concept:
This problem uses fundamental trigonometric identities. The key relationship is
(sin θ + cos θ)2 = sin2 θ + cos2 θ + 2 sin θ cos θ, combined with the Pythagorean identity
sin2 θ + cos2 θ = 1.
Note: The initial premise sin θ + cos θ = 2 is impossible for real values of θ, since the
maximum value of sin θ + cos θ is

√
2. This is a very common typo in exam questions. The

intended question is almost certainly ”If sin θ + cos θ =
√
2...”. We will solve using this

corrected premise.
Step 2: Key Formula or Approach:
1. Take the given equation and square both sides.
2. Expand the squared term.
3. Apply the Pythagorean identity sin2 θ + cos2 θ = 1.
4. Solve algebraically for the term sin θ cos θ.
Step 3: Detailed Explanation:
Starting with the corrected equation:

sin θ + cos θ =
√
2

Square both sides of the equation:

(sin θ + cos θ)2 = (
√
2)2

Expand the left side:
sin2 θ + 2 sin θ cos θ + cos2 θ = 2
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Rearrange the terms to group the Pythagorean identity:

(sin2 θ + cos2 θ) + 2 sin θ cos θ = 2

Substitute sin2 θ + cos2 θ = 1:
1 + 2 sin θ cos θ = 2

Now, solve for sin θ cos θ:
2 sin θ cos θ = 2− 1

2 sin θ cos θ = 1

sin θ cos θ =
1

2

Step 4: Final Answer:
The value of sin θ · cos θ is 1

2 . This corresponds to option (B). (Note: Options B and C are
identical).

� Quick Tip

Recognizing that (sin θ± cos θ)2 expands to involve both sin2 θ+cos2 θ (which simplifies
to 1) and the product 2 sin θ cos θ is a crucial trick for solving many trigonometry prob-
lems quickly.

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)
(C) (3, 4)
(D) (5, 6)

Correct Answer: (A) (4, 5)

Solution:
Step 1: Understanding the Concept:
This problem requires the use of the section formula from coordinate geometry. The section
formula is used to find the coordinates of a point that divides a line segment into a given ratio.
Step 2: Key Formula or Approach:
If a point P (x, y) divides the line segment joining points A(x1, y1) and B(x2, y2) in the ratio
m : n, its coordinates are given by:

x =
mx2 + nx1
m+ n

y =
my2 + ny1
m+ n

Step 3: Detailed Explanation:
From the problem statement, we have:
Point A = (x1, y1) = (2, 3).
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Point B = (x2, y2) = (8, 9).
The ratio is m : n = 1 : 2. So, m = 1 and n = 2.
Now, we apply the section formula to find the x-coordinate of P:

x =
(1)(8) + (2)(2)

1 + 2
=

8 + 4

3
=

12

3
= 4

Next, we apply the formula to find the y-coordinate of P:

y =
(1)(9) + (2)(3)

1 + 2
=

9 + 6

3
=

15

3
= 5

So, the coordinates of point P are (4, 5).
Step 4: Final Answer:
The coordinates of P are (4, 5). This matches option (A).

� Quick Tip

Be careful to match the correct parts of the ratio with the correct points. The ’m’ part
of the ratio multiplies with the coordinates of the second point (x2, y2), and the ’n’
part multiplies with the coordinates of the first point (x1, y1). A common mistake is
to mix these up.

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: (A) 2/15

Solution:
Step 1: Understanding the Concept:
This is a problem of dependent events in probability. The events are dependent because the
first ball is not replaced, which changes the total number of balls and the number of red balls
available for the second draw. The probability of both events happening is the product of
their individual probabilities.
Step 2: Key Formula or Approach:
The probability of two dependent events A and B occurring is given by:

P (A and B) = P (A)× P (B|A)

where P (B|A) is the conditional probability of B occurring given that A has already occurred.
In this case:
Event A = The first ball drawn is red.
Event B = The second ball drawn is red.
Step 3: Detailed Explanation:
First, let’s determine the initial state of the bag:
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Number of red balls = 4.
Number of blue balls = 6.
Total number of balls = 4 + 6 = 10.
Probability of the first event (drawing a red ball):

P (1st is Red) =
Number of red balls

Total number of balls
=

4

10

Probability of the second event (drawing another red ball): After drawing one red
ball without replacement, the state of the bag changes:
Number of remaining red balls = 4 - 1 = 3.
Total number of remaining balls = 10 - 1 = 9.
The probability of the second ball being red, given the first was red, is:

P (2nd is Red|1st is Red) = Remaining red balls

Remaining total balls
=

3

9

Total Probability: Now, we multiply the probabilities of the two events to find the
probability of both happening:

P (both are Red) = P (1st is Red)× P (2nd is Red|1st is Red)

P (both are Red) =
4

10
× 3

9
=

12

90

Finally, we simplify the fraction:
12

90
=

12÷ 6

90÷ 6
=

2

15

Step 4: Final Answer:
The probability that both balls drawn are red is 2/15. This corresponds to option (A).

� Quick Tip

For ”without replacement” problems, always remember to adjust both the numerator
(the number of favorable outcomes) and the denominator (the total number of out-
comes) after each draw.
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