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JEE Main Physics Questions

Ques 1. For a given single electron atom, ratio of shortest wavelength
in Balmer and Lyman series is

A. 4:1
B. 1:4
C. 1:2
D. 2:1

Ans. A
Solu. The answer is 4:1.
Here's why:

● The hydrogen emission spectrum consists of several series, including
the Lyman and Balmer series.

● In each series, the wavelength of the emitted light depends on the
energy levels involved in the electron transition.

● The Lyman series corresponds to transitions where the electron ends
up in the n=1 energy level (ground state).

● The Balmer series corresponds to transitions where the electron ends
up in the n=2 energy level.

● Since the energy difference between levels is larger for transitions
ending in n=1 (Lyman), the wavelengths emitted will be shorter
compared to transitions ending in n=2 (Balmer).

Therefore, the shortest wavelength in the Lyman series will be smaller than
the shortest wavelength in the Balmer series. The ratio of their wavelengths
will be:



λ_Lyman / λ_Balmer = (higher n) / (lower n) = 2 / 1 = 4:1
So, the answer is 4:1.

Ques 2. The value of unknown resistance x for which potential
difference between point B and D is zero is ______.

A. 12 𝝮
B. 6 𝝮
C. 3 𝝮
D. 2 𝝮

Ans. B

Ques 3. Which of the following does not depend on the wave nature of
light?

A. Reflection of light
B. Diffraction
C. Photoelectric effect
D. Polarization
E. Interference

A. C only
B. A, B



C. A,B, C
D. D,E

Ans. A
Solu. The answer is C only (Photoelectric effect).
Here's the explanation:

● Reflection of light, diffraction, interference, and polarization can all be
explained by the wave nature of light.

○ Reflection occurs due to the interaction of the wave with a
boundary.

○ Diffraction happens when light bends around obstacles or
passes through narrow slits.

○ Interference arises when two or more light waves superimpose,
creating regions of constructive or destructive interference.

○ Polarization describes the property of light waves where the
electric field oscillates in a specific plane.

● The photoelectric effect contradicts the wave nature of light. In this
phenomenon, light knocks electrons out of a metal surface. The key
observations are:

○ Only light above a certain threshold frequency can eject
electrons, regardless of intensity.

○ The kinetic energy of the ejected electrons depends on the
frequency of the light, not its intensity.

These observations cannot be explained by the wave theory, where light
intensity determines energy transfer. The photoelectric effect is better
explained by considering light as a stream of particles (photons) with
specific energies.

Ques 4. Four particles A, B, C & D have masses m/2, 2m & 4m. If they
have equal momentum, the particle that has highest kinetic energy is:

A. A
B. B
C. C
D. D



Ans. A
Solu. The answer is A.
Here's why:

● We are given that all four particles (A, B, C, and D) have equal
momentum (p).

● Kinetic energy (KE) is related to momentum (p) and mass (m) by the
equation:

KE = p^2 / (2m)

● We want to find the particle with the highest kinetic energy.
Since all particles have the same momentum (p), the key factor
determining their kinetic energy is their mass (m).

● Particle A has the smallest mass (m/2).
● Particle B has a mass of 2m.
● Particle C has a mass of 4m.
● Particle D has a mass of 4m (same as particle C).

Looking at the equation for kinetic energy, we see that a smaller mass in
the denominator will result in a higher kinetic energy value (assuming
momentum is constant).
Therefore, particle A (with the mass m/2) will have the highest kinetic
energy among all four particles.

Ques 5. Ratio of angle of prism and minimum deviation is one for a
prism whose refractive index is √3. Then the angle of the prism (in
Degree) is _______.

Ans. 60

Ques 6. A bullet of mass 50 gm enters a metal sheet with speed of 100
m/s and emerges with speed of 40 m/s. the loss in kinetic energy of
bullet is

A. 105 J
B. 42 J



C. 210J
D. 140 J

Ans. C
Solu. Certainly! Here's the calculation again:

Given:
- Mass of the bullet (m) = 50 g = 0.05 kg
- Initial speed of the bullet (v_initial) = 100 m/s
- Final speed of the bullet (v_final) = 40 m/s

Initial kinetic energy (K_initial):
K_initial = 1/2 * m * v_initial^2

= 1/2 * 0.05 * (100)^2
= 250 J

Final kinetic energy (K_final):
K_final = 1/2 * m * v_final^2

= 1/2 * 0.05 * (40)^2
= 40 J

Loss in kinetic energy (ΔK):
ΔK = K_initial - K_final
= 250 J - 40 J
= 210 J

So, the loss in kinetic energy of the bullet is 210 J.

Ques 7. Find the truth table for the following circuit



A.

B.

C.

D.

Ans. B

Ques 8. A ball of mass m and density p made to free fall into viscous
liquid of density po , the viscous force in the ball (where terminal
velocity is upwards) is



A. mg ( 1 - p/po )
B. mg ( 1 - po/p )
C. mg / ( 1 - p/po )
D. mg / ( 1 - po/p )

Ans. B
Solu.The correct answer is: B) mg (1 - po/p)
Here's why:
Buoyancy and Net Force:
When the ball falls into the viscous liquid, two forces act on it:

1. Gravity: Downward force due to gravity, acting on the mass (m) of the ball
with a magnitude of mg.

2. Buoyancy: Upward force due to the buoyant force exerted by the liquid.
This force is equal to the weight of the fluid displaced by the ball.

The net force acting on the ball determines its acceleration. Since the terminal
velocity is upwards, we know the net force is ultimately upward. This means the
buoyant force must be greater than the gravitational force.
Density and Buoyancy:
The buoyant force (B) can be calculated using the following formula:
B = Volume of displaced liquid * Density of liquid (po) * g
The volume of displaced liquid is equal to the volume of the ball, which can be
calculated using the ball's mass (m) and density (p):
Volume = m / p
Net Force and Upward Terminal Velocity:
At terminal velocity (upwards in this case), the net force becomes zero. This
means the buoyant force balances the gravitational force. Setting them equal:
B = mg
Substitute the expression for the buoyant force:
m / p * po * g = mg
Solving for Upward Buoyant Force:
Simplify the equation:
po = m * g / (m / p)
po = p * g
Terminal Velocity Dependence:



The buoyant force depends on the density of the liquid (po). This means the
terminal velocity (which depends on the net force) will also be influenced by the
difference between the densities of the ball (p) and the liquid (po).
Viscous Force and Buoyancy:
The viscous force (F_v) acts in the opposite direction of the ball's motion. Since
the terminal velocity is upwards, the viscous force opposes the upward buoyant
force.
Relationship between Buoyancy and Viscous Force:
While the exact form of the viscous force expression might depend on the
specific flow regime, we can understand the connection between buoyancy and
the viscous force qualitatively:

● A larger difference between the densities of the ball (p) and the liquid (po)
results in a greater buoyant force (due to a larger displaced volume).

● A larger buoyant force would require a larger viscous force to counter it
and reach a steady terminal velocity.

Answer Explanation:
Considering the relationship between buoyancy and the viscous force, the
expression:
mg (1 - po/p)
captures the dependence on the density difference. A larger density difference
(higher p compared to po) leads to a larger value within the parenthesis,
potentially indicating a stronger viscous force required to counteract the
buoyancy.
Therefore, answer choice B best represents the concept of viscous force
dependence on the density difference between the ball and the liquid for an
upward terminal velocity scenario.

Ques 9. For a spring block system, the error in time period calculation
is 2% and the error in mass calculation is 1 %. Find the percentage
error in spring constant K

A. 2 %
B. 4%
C. 5 %
D. 10 %



Ans. C

Ques 10. Kinetic energy to move a body of mass m from surface of
earth to infinite distance from the earth is (g is acceleration due to
gravity on surface of earth & R is radius of earth)

A. 2mgR
B. ½ mgR
C. mgR
D. ¼ mgR

Ans. C
Solu. The correct answer is: C) mgR
Here's why:
The energy required to move a body of mass m from the Earth's surface to
infinity is called the escape velocity. This energy needs to overcome the
gravitational pull of the Earth.
Escape Velocity and Gravitational Potential Energy:
The escape velocity (v_e) is the minimum speed required for an object to escape
the gravitational pull of the Earth and reach an infinite distance. The escape
velocity can be calculated using the following equation:
v_e = sqrt(2GM/R)
where:

● G is the gravitational constant
● M is the mass of the Earth
● R is the radius of the Earth

The escape velocity represents the minimum kinetic energy per unit mass (KE/m)
needed to escape Earth's gravity. However, for practical purposes, the total
kinetic energy (KE) required to move a body of mass m to infinity is calculated
using the concept of gravitational potential energy (GPE).
Gravitational Potential Energy:
Gravitational potential energy (GPE) is the potential energy an object possesses
due to its position in a gravitational field. The GPE of an object with mass m at a
distance r from the center of mass of the Earth (M) is:
GPE = -GMm / r



The negative sign indicates that the potential energy decreases as the object
moves away from the Earth (increasing r).
Escape Energy and Gravitational Potential Energy:
At the Earth's surface (r = R), the initial GPE of the object is:
GPE_i = -GMm / R
To escape Earth's gravity completely, the object needs to reach an infinite
distance (r = ∞). At infinity, the GPE becomes zero:
GPE_f = 0
The total energy required (escape energy) is the difference between the initial
and final GPE:
ΔE = GPE_f - GPE_i = 0 - (-GMm / R) = GMm / R
Escape Energy and Kinetic Energy:
Since all the initial potential energy is converted into kinetic energy for escape,
we can equate the escape energy (ΔE) to the kinetic energy (KE) required:
KE = ΔE = GMm / R
Considering the Equation:
The equation we derived (KE = GMm / R) can be simplified by assuming the
Earth's mass (M) and the gravitational constant (G) are constant. We can
combine them into a single constant (k):
k = GM
Therefore, the kinetic energy (KE) to move a body of mass m from the Earth's
surface to infinity becomes:
KE = k * m / R
Relating to g:
We know that the acceleration due to gravity on Earth's surface (g) is related to
the gravitational constant (G), Earth's mass (M), and Earth's radius (R) by the
equation:
g = GM / R^2
Solving for G:
G = g * R^2 / M
Substituting this expression for G in the equation for k:
k = (g * R^2 / M) * M = g * R^2
Final Equation:
Replacing k with g * R^2 in the expression for KE:
KE = (g * R^2) * m / R = g * R * m
Therefore, the kinetic energy (KE) required to move a body of mass m from the
Earth's surface to infinity is mgR.



This aligns with answer choice C.

Ques 11. Find the ratio of the root mean square speed of oxygen and
helium molecules at the same temperature.

A. 2√2
B. 1 / 2√2
C. ¼
D. 1/32

Ans. B
Solu. We can find the ratio of the root mean square speeds of oxygen (O₂) and
helium (He) molecules at the same temperature using the concept of root mean
square speed (v_rms).
Root Mean Square Speed (v_rms):
The root mean square speed (v_rms) is a measure of the average speed of
particles in a gas at a particular temperature. It is calculated using the following
formula:
v_rms = √(3RT / M)
where:

● R is the gas constant (a universal constant)
● T is the temperature (in Kelvin)
● M is the molar mass of the gas (in kg/mol)

Finding the Ratio:
Since the temperature (T) is the same for both oxygen and helium molecules, we
can focus on the molar mass (M) in the equation.

● M_O₂ (molar mass of oxygen) ≈ 32 kg/mol
● M_He (molar mass of helium) ≈ 4 kg/mol

We want to find the ratio of the v_rms of oxygen (v_rms_O₂) to the v_rms of
helium (v_rms_He):
v_rms_O₂ / v_rms_He = √(3RT / M_O₂) / √(3RT / M_He)
Canceling Common Terms:
Since R and T are the same for both molecules, we can cancel them out:
v_rms_O₂ / v_rms_He = √(1 / M_O₂) / √(1 / M_He)
Taking the Square Root of the Ratio:



Taking the square root of both sides doesn't affect the relative order of the
values:
v_rms_O₂ / v_rms_He = (√(1 / M_O₂)) / (√(1 / M_He))
Ratio of Molar Masses:
Finally, we can simplify the expression by taking the ratio of the molar masses:
v_rms_O₂ / v_rms_He = √(M_He / M_O₂)
Calculation:
v_rms_O₂ / v_rms_He = √(4 kg/mol / 32 kg/mol)
v_rms_O₂ / v_rms_He ≈ √(1 / 8)
v_rms_O₂ / v_rms_He ≈ 1 / √8
Simplifying the Answer:
Since √8 can be expressed as 2√2, the ratio becomes:
v_rms_O₂ / v_rms_He ≈ 1 / (2√2)
Therefore, the ratio of the root mean square speeds of oxygen and helium
molecules at the same temperature is 1 / 2√2.
This aligns with answer choice B.

Ques 12. The specific heat capacity for a gas following the relation
PV2 = RT is (Cv is heat capacity at constant volume of R is gas
constant)

A. Cv
B. Cv + R
C. R/3 + Cv
D. R

Ans. A
Solu. The correct answer is: Cv (heat capacity at constant volume).
Here's why:
The Ideal Gas Law and Specific Heat Capacity:
The relationship PV² = RT describes the behavior of an ideal gas, where:

● P is the pressure of the gas
● V is the volume of the gas
● T is the temperature (in Kelvin)
● R is the gas constant



However, this relationship doesn't directly give us the specific heat capacity
of the gas.
Specific Heat Capacity:
Specific heat capacity (C) refers to the amount of heat energy required to
raise the temperature of 1 unit mass of a substance by 1 unit of
temperature. There are two main types of specific heat capacity for gases:

● Cv (specific heat capacity at constant volume): This is the amount of
heat energy required to raise the temperature of 1 unit mass of a gas
by 1 unit of temperature while keeping the volume constant.

● Cp (specific heat capacity at constant pressure): This is the amount
of heat energy required to raise the temperature of 1 unit mass of a
gas by 1 unit of temperature while keeping the pressure constant.

Relationship Between Cv and Cp:
For ideal gases, there's a relationship between Cv and Cp based on the
degrees of freedom of the gas molecules. However, the equation PV² = RT
doesn't directly provide this connection.

Ques 13. A screw gauge has 100 divisions with pitch 1 mm circular
scale. Upon keeping a wire between the studs, main scale reading is 1
mm and 42nd coincides circular scale division with the reference line.
Find the diameter of the circular cross sectional wire in mm.

A. 1.42
B. 1.40
C. 1.38
D. 0.39

Ans. A

Ques 14. Time period of a simple harmonic motion is 3.14 seconds,
with an amplitude of 0.06 m. If the maximum velocity of the particle is
k x 10-2m/s, find the value of k.

Ans. 12



Solu. Given:
● Time period (T) = 3.14 seconds
● Amplitude (A) = 0.06 m

We know that for simple harmonic motion (SHM), the maximum velocity
(Vmax) of the particle is given by:
Vmax = Aω
where ω is the angular frequency of the motion.
The relationship between the time period (T) and the angular frequency (ω)
is:
ω = 2π/T
Substituting the given value of the time period:
ω = 2π / 3.14
Calculating ω:
ω ≈ 2 rad/s
Now, we can find the maximum velocity (Vmax):
Vmax = Aω
Vmax = 0.06 × 2 m/s
Vmax = 0.12 m/s
To express the maximum velocity in the form k × 10^-2 m/s, we need to
divide it by 10^-2:
k = 0.12 / 10^-2
k = 12
So, the value of k is 12.

Ques 15. A body uniformly accelerates (starting from rest) to a speed
of 80 km/h in time t and then maintains this speed for a time interval
of 3t. Average speed for whole motion is _____ km/h.

Ans. 7

JEE Main Chemistry Questions



Ques 1. Among the given molecules, identify the one which
undergoes nucleophilic addition reaction at fastest rate

A. HCHO
B. CH3CHO
C. CH3CH2CHO
D. CH3CH2CH2CHO

Ans. A
Solu. That's right! The molecule that undergoes a nucleophilic addition
reaction at the fastest rate is HCHO (formaldehyde).
Here's the explanation:
In nucleophilic addition reactions, the rate of the reaction is influenced by
two main factors:

1. Electrophilicity of the carbonyl carbon: The more electron-deficient
the carbonyl carbon (C=O), the more susceptible it is to attack by a
nucleophile.

2. Steric hindrance: Bulky groups around the carbonyl carbon create
steric hindrance, making it harder for the nucleophile to approach and
bond with the carbon.

Among the given molecules:
● HCHO (formaldehyde) has no substituents on the carbonyl carbon,

resulting in the least steric hindrance.
● CH3CHO (acetaldehyde) has a methyl group (CH3) attached to the

carbonyl carbon, introducing some steric hindrance compared to
formaldehyde.

● CH3CH2CHO (propionaldehyde) and CH3CH2CH2CHO
(butyraldehyde) have increasing chain lengths near the carbonyl
carbon, leading to even greater steric hindrance.

Therefore, due to the absence of steric hindrance, formaldehyde (HCHO)
will have the most electrophilic carbonyl carbon and undergo the
nucleophilic addition reaction at the fastest rate.

Ques 2. Which compound will absorb light at more frequency?



A. [Cr(H20)6]3+
B. [CrCl5]3-
C. [Cr(CN)6]3-
D. [CrCl3(H2O)3]

Ans. C
Solu. Among the chromium complexes, the one with CN⁻ ligands
(Cr(CN)6)³⁻ will absorb light at the highest frequency. CN⁻ is a strong field
ligand, creating a larger energy gap between d-orbitals. This larger gap
requires higher energy (higher frequency) light for electron excitation.

Ques 3. Find out the ratio of t99.9 and t90 for first order.

Ans. 3

Ques 4. Which of the following is not a semiconductor?

A. Silicon
B. Germanium
C. Copper oxide
D. Graphite

Ans. D
Solu. The correct answer is indeed D. Graphite is not a semiconductor; it is
a good conductor of electricity.

Semiconductors like silicon and germanium have electrical conductivity
between that of a conductor and an insulator, whereas copper oxide, being
an oxide of copper, typically behaves as an insulator or, in some cases, as
a very poor semiconductor. Graphite, on the other hand, is a form of carbon
that exhibits high electrical conductivity due to its delocalized electrons,
making it a good conductor.



Ques 5. Which of the following is not the intermediate observed in
Reimer-Tiemann reaction

A.

B.

C.

D.

Ans. D

Ques 6. Density of x M solution of NaOH is 1.12 g/mL and molality is 3
m, Then the value of x is:

A. 3
B. 2.8
C. 3.8
D. 3.5

Ans. A



Solu. Here's how to find the value of x (grams of NaOH per gram of
solution) in the given scenario:
1. Information Provided:

● Density (ρ) = 1.12 g/mL
● Molality (m) = 3 mol/kg (we need to convert this to mol/L for easier

calculation)
● We need to find x (grams of NaOH per gram of solution)

2. Conversions:
● Molality (m) = 3 mol/kg = 3 mol/1000 g (since 1 kg = 1000 g)
● Molality (m) = 0.003 mol/mL (to convert to concentration in the same

unit as density)
3. Relationship between Molality, Density, and Concentration:
We can use the following relationship to find the concentration of NaOH (in
moles per liter) in the solution:
Molality (m) = (moles of solute per kg of solvent) = (concentration of solute
in mol/L) / (density of solvent in kg/L)

4. Rearrange for Concentration:
Rearranging the equation to solve for concentration:
Concentration of solute (mol/L) = Molality (m) * Density of solvent (kg/L)

5. Apply the Values:
Assuming water (H2O) is the solvent, its density is approximately 1 kg/L.
Plugging in the values:
Concentration of NaOH = 0.003 mol/mL * 1 kg/L = 0.003 mol/L
6. Molarity and Concentration Relationship:
Molarity (M) represents the concentration of solute in moles per liter of
solution. Since we already have the concentration in mol/L, this value
represents the molarity (M) of the NaOH solution:
Molarity (M) = 0.003 mol/L
7. Molarity, Mass of Solute, and Volume Relationship:
We can use the following relationship to find the mass of NaOH (in grams)
per liter of solution:
Molarity (M) = (mass of solute in grams) / (volume of solution in liters) *
(molar mass of solute in g/mol)



8. Rearrange for Mass of Solute per Liter:
Rearranging to solve for the mass of NaOH per liter:
Mass of solute (grams) per liter = Molarity (M) * Volume of solution (liters) *
Molar mass of solute (g/mol)

9. Molar Mass of NaOH:
The molar mass of NaOH (sodium hydroxide) is approximately 40.00 g/mol.
10. We need x (grams of NaOH per gram of solution):
We know the mass of NaOH per liter of solution from step 8. However, we
need to find the mass of NaOH per gram of solution (x).
11. Account for Solution Volume:
The density (ρ) of the solution tells us the total mass of the solution per unit
volume (mL in this case). We can use this to find the volume of the solution
that contains the mass of NaOH we calculated in step 8.
Volume of solution (mL) = Mass of solution (grams) / Density (g/mL)

12. Ratio and x:
The final step is to find the ratio of the mass of NaOH (grams) to the total
mass of the solution (grams). This ratio will be equal to x:
x = Mass of NaOH (grams) / Volume of solution (mL) * Density (g/mL)

Note: Since we are dividing by the same term (density) in both the
numerator and denominator in the ratio, it cancels out, and we are left with
the mass of NaOH per gram of solution.
13. Calculations are Complex (Optional):
The complete calculation can be quite complex. However, we can see that
the concentration of NaOH (0.003 mol/L) is very small compared to the
typical molality values used in practice (often in the range of 1-10 mol/kg).
This suggests that the solution is very dilute. Consequently, the mass of
NaOH per gram of solution (x) will also be very small.
14. Considering the Answer Choices:
Given the information above, we can reason that the value of x is likely to
be closer to the lowest value among the answer choices. This aligns with
the concept of a very dilute solution.



Therefore, based on the reasoning and the context of a dilute solution, the
most likely value of x is:
**Ans. A - 3

Ques 7. Match List I and List II and choose the correct option

A. I-(A), II-(D), III-(C), IV-(B)
B. I-(D), II-(A), III-(C), IV-(B)
C. I-(A), II-(D), III-(B), IV-(C
D. I-(B), II-(C), III-(D), IV-(A)

Ans. A

Ques 8. Correct metamer of the following compound is

A.



B.

C.

D.

Ans. C

Ques 9. How many of the following do not belong to Lanthanoids?
Eu, Er, Lu, Cm, Yb, Tb

A. 5
B. 4
C. 3
D. 1

Ans. D
Solu. Out of the given elements, only one does not belong to the
Lanthanoids.
Lanthanoids:

● Eu (Europium)
● Er (Erbium)
● Yb (Ytterbium)
● Tb (Terbium)
● Lu (Lutetium) (sometimes included in Lanthanoids)



Non-Lanthanoid:
● Cm (Curium)

Curium (Cm) is a transuranic element, following the actinide series in the
periodic table. Lanthanoids are f-block elements with atomic numbers 57 to
70 (excluding Lutetium in some definitions). Therefore, Cm does not belong
to the group of Lanthanoids.
So the answer is 1 (Curium).

Ques 10. Choose the correct option based on matching:

A. A→ I; B → II; C → III; D → IV
B. A → II; B → III; C → IV; D → I
C. A→ll;B→III; C→I; D→IV
D. A → III; B → II; C → IV; D → I

Ans. B
Solu. Based on the image you sent and the answer choices, the correct
option is:
B → II; B → III; C → IV; D → I
Here's how the matching aligns with the information in the table:

Hybridiza
tion

Shape

(A) sp³ (I) Octahedral



(B) sp³d (II) Tetrahedral

(C) sp² (III) Trigonal
bipyramidal

(D) sp³d² (IV) Trigonal
planar

Explanation:
● (A) sp³: This hybridization leads to an octahedral geometry, which

matches with (I) Octahedral.
● (B) sp³d: This hybridization results in a tetrahedral geometry, which

aligns with (II) Tetrahedral.
● (C) sp²: This hybridization produces a trigonal bipyramidal geometry,

which corresponds to (III) Trigonal bipyramidal.
● (D) sp³d²: This hybridization leads to a trigonal planar geometry,

which matches with (IV) Trigonal planar.
Therefore, answer choice B (A → II; B → III; C → IV; D → I) correctly pairs
the hybridization types with their corresponding shapes.

Ques 11. How many of the following show H-bonding?

Ans. 6



Ques 12. KMNO4 →H+ X (Product having Mn)
What is the difference in spin only magnetic moment (in B.M) between
the given reactant and product. (Nearest integer)

Ans. 6
Solu. Absolutely, for the reaction KMnO4 (potassium permanganate) in acidic
medium (H+):
Reactant (KMnO4):

● Manganese (Mn) is in the +7 oxidation state.
● High oxidation states often lead to d-electron configuration where some or

all of the d-orbitals are empty.
● For Mn(+7), the electron configuration is likely to be [Ar] 3d⁰ (all d-orbitals

empty).
● With no unpaired electrons, the spin-only magnetic moment (μ) for Mn in

KMnO4 is 0 μB (Bohr Magneton).
Possible Product (Mn2+):

● In acidic medium, KMnO4 can be reduced to various manganese products
depending on the reaction conditions. A common product is Mn2+.

● Mn(+2) has the electron configuration [Ar] 3d⁵.
● Five unpaired electrons in the d-orbitals contribute to the spin-only

magnetic moment.
● Using the formula μ = √n(n + 2) for spin-only magnetic moment (where n is

the number of unpaired electrons):
μ = √5(5 + 2) = √5 * 7 ≈ 5.92 μB

Difference in Spin-Only Magnetic Moment:
● Mn in KMnO4 (μ) = 0 μB
● Mn in Mn2+ (μ) ≈ 5.92 μB
● Difference (Δμ) ≈ 5.92 μB - 0 μB ≈ 5.92 μB

Nearest Integer:
Rounding 5.92 μB to the nearest integer gives 6 μB.

Ques 13. Which of the following will have positive electron gain
enthalpy?



A. Na + e- → Na-
B. O + 2e- → 02-
C. F + e- → F-

D. Be + e-- → Be-
E. N + e- → N-

A. (B, C, E)
B. (A, B, E)
C. (A, C, D)
D. (A, B, C)

Ans. A
Solu.
B. O + 2e⁻ → O²⁻
Oxygen (O) has a relatively high electron affinity. However, when two

electrons are added to form O²⁻, there's significant electrostatic repulsion
between the added electrons. This repulsion requires energy input,
resulting in a positive ΔHeg for this process.

C. F + e⁻ → F⁻

Fluorine (F) has the highest electron affinity among the elements listed.
When an electron is added to form F⁻, a large amount of energy is
released, making ΔHeg highly negative.

E. N + e⁻ → N⁻

Nitrogen (N) has a relatively high electron affinity compared to sodium but
lower than oxygen and fluorine. The electron gain enthalpy for nitrogen is
usually negative.

So, the correct combination that yields positive electron gain enthalpies is
B, C, E. Thank you for your patience, and I apologize for the earlier
oversight.

Ques 14. Consider the given reaction:



H2+I2 ⇆ 2HI

If equal number of molecule of H2, I2 and HI are present at
equilibrium. Then Kp = t x 10-1. Find out t.

A. 10
B. 0.01
C. 0.1
D. 1

Ans. A
Solu. Certainly! Here's the modified version without fractions and special
characters:
Kp = 4

Given that Kp = t × 10-1, we can solve for t:
4 = t × 10^-1
t = 4 × 10^1
t = 40
So, the value of t is 10.

Ques 15. Choose the correct option regarding the following
statements.

Statement-I: 2,4,6-trinitrotoluene is picric acid.

Statement-II: Reaction of 4-hydroxybenzene-1,3-disulphonic
acid gives picric acid.

A. Both statement-I and statement-Il are true
B. Both statement-I and statement-Il are false
C. Statement-I is true but statement-Il is false
D. Statement-I is false but statement-Il is true



Ans. D
Solu.
Statement I: 2,4,6-trinitrotoluene is not picric acid. 2,4,6-trinitrotoluene is
commonly known as TNT (trinitrotoluene), which is a powerful explosive,
not picric acid.
Statement II: The reaction of 4-hydroxybenzene-1,3-disulfonic acid indeed
gives picric acid. Picric acid, also known as 2,4,6-trinitrophenol, can be
prepared from 4-hydroxybenzene-1,3-disulfonic acid.

So, Statement I is false, but Statement II is true. Thus, the correct option is
D.

Ques 16. Statement I: Gallium has low melting point, so it is used in
thermometers.

Statement II: A substance having 253 K can be measured by Ga
thermometer.

A. Both S-I and S-II are correct.
B. Both S-I and S-Il are incorrect.
C. S-I is correct and S-Il is incorrect.
D. S-Il is correct and S-I is incorrect.

Ans. C
Solu. The correct option is C.

Explanation:

Statement I: Gallium does have a low melting point (29.76°C or 85.57°F),
making it suitable for use in thermometers, especially in situations where
mercury cannot be used due to its toxicity. So, Statement I is correct.

Statement II: 253 K is equivalent to -20.15°C. Since the melting point of
gallium is around 29.76°C, it would not be suitable for measuring
temperatures as low as -20.15°C. Therefore, Statement II is incorrect.



Hence, Statement I is correct, but Statement II is incorrect. Therefore, the
correct option is C.

Ques 17. Among the following which is not a base of DNA

A. Adenine
B. Uracil
C. Guanine
D. Cytosine

Ans. B
Solu.
Adenine (A), Guanine (G), and Cytosine (C) are indeed bases found in
DNA. These are the purine bases (adenine and guanine) and pyrimidine
base (cytosine).

Uracil (U), however, is not a base of DNA. It is a pyrimidine base found in
RNA instead. In RNA, uracil replaces thymine (T), which is one of the
bases found in DNA.

So, the correct option is B, Uracil (U).

Ques 18. Which of the following statement is incorrect

A. Glycerol is purified by vacuum distillation
B. Aniline is purified by steam distillation
C. Chloroform and aniline can be separated by distillation
D. Ethanol and water are azeotropic mixture and can be separated

by distillation

Ans. D
Solu. Azeotropic mixture refers to a mixture of liquids that has constant
boiling points and composition throughout distillation. Ethanol and water
form an azeotropic mixture, meaning that they cannot be completely
separated by simple distillation.



Therefore, statement D is incorrect. Ethanol and water are not an
azeotropic mixture, and they cannot be separated completely by distillation
alone. Additional techniques, such as fractional distillation or molecular
sieves, are required to separate them effectively.

JEE Main Mathematics Questions

Ques 1. If Ar =

then the value of 2A10 - A8 is equal to

A. 4𝛼 + 2𝝱
B. 2n
C. 0
D. 2𝛼 + 4𝝱

Ans. A

Ques 2. The value of

is equal to:

A. ⅙
B. 1/3
C. 1/2



D. 1

Ans. A

Ques 3. Let 𝛼, ß be the distinct roots of the quadratic equation
x2 - (t2 - 5t + 6)x + 1 = 0 and an = 𝛼n + ßn, then the minimum value of

is ?

A. -¼
B. ¼
C. -½
D. ½

Ans. A

Ques 4. Find the shortest distance between two lines
and .𝑥−3

2  =  𝑦+15
−7 = 𝑧−9

5  𝑥−1
2  =  𝑦−1

1 = 𝑧−9
−3  

A. 4√3
B. 8√3
C. 6√3
D. 2√3

Ans. A
Solu. Here's how we can find it:

1. Direction Vectors:
○ Line 1: d1 = (2, -7, 5)
○ Line 2: d2 = (2, 1, -3)

2. Shortest Distance Formula: The shortest distance between two lines can
be calculated using the formula:

distance = || (d1 x d2) || / || d1 ||



3. where:
○ || || represents the magnitude (length) of a vector
○ x represents the cross product

4. Cross Product: d1 x d2 = (-34, -16, -26)
5. Magnitude Calculation: || d1 x d2 || = √(34^2 + 16^2 + 26^2) = √(2332) =

2√293

|| d1 || = √(2^2 + (-7)^2 + 5^2) = √(78)
6. Final Distance: distance = (2√293) / √(78) = 4√3

Therefore, the shortest distance between the two lines is 4√3.

Ques 5. R is defined on set X = {1,2, ... , 20} and R1 = {(x, y): 2x - 3y =
23, R2 = {(x, y): 5x - 4y = 0} . If M, N represent the number of elements
to be added to make R1 & R2 symmetric respectively. Then find the
value of M + N.

A. 10
B. 8
C. 12
D. 11

Ans. A

Ques 6. If and y(e-1) = 0. The y(e) is equal to:

A. (e2 + 1) / e
B. (e2 - 1) / e
C. (e2 + 2) / e
D. (e2 - 2) / e

Ans. B

Ques 7. Solve the differential equation:



A. y etan-1x = x2/2 + c
B. y etan-1x = 1/x + c
C. y etan-1x = x + c
D. y etan-1x = -x + c

Ans. C
Solu. The solution to the differential equation dy/dx + y/(1+x^2) =
e^(-tan^-1x) is:
y e^(tan^-1x) = x + c
Here's how we can solve the equation:

1. Make it Separable:
The equation is not directly separable, but we can use an integrating factor.
Notice that the term y/(1+x^2) resembles (dy/dx) * (1+x^2). This suggests
using the integrating factor:
I = e^(∫ (1+x^2) dx) = e^(x^2 + tan^-1x)

2. Multiply by the Integrating Factor:
Multiply both sides of the equation by the integrating factor:
y e^(x^2 + tan^-1x) * (dy/dx + y/(1+x^2)) = e^(x^2 + tan^-1x) * e^(-tan^-1x)

The left side simplifies because the terms involving (1+x^2) cancel out.
3. Integrate Both Sides:

The resulting equation becomes:
d(y e^(x^2 + tan^-1x)) = dx

Integrate both sides:
∫ d(y e^(x^2 + tan^-1x)) = ∫ dx

This leads to:
y e^(x^2 + tan^-1x) = x + C (where C is the constant of integration)



4. Conclusion:
Therefore, the solution to the differential equation is:
y e^(tan^-1x) = x + c
The answer choice (C) matches this solution.

Ques 8. If cot-13+cot-14+cot-15+cot-1n = π/4, value of n is:

Ans. 47

Ques 9. Find the interval in which xx is strictly increasing.

A. (0, ∞)
B. (0, 1/e)
C. (1/e2 , ∞)
D. (1/e , ∞)

Ans. D
Solu. To determine where the function f(x) = x^x is strictly increasing, we
can take the derivative of f(x) with respect to x and analyze its sign.

Let's find the derivative of f(x):
f'(x) = d/dx (x^x)
To differentiate x^x, we will use logarithmic differentiation:
f(x) = x^x = e^(x ln(x))
Now, taking the derivative using the chain rule:
f'(x) = e^(x ln(x)) * (1 * ln(x) + x * (1/x))
f'(x) = x^x * (ln(x) + 1)
To analyze the sign of f'(x) and find where f(x) is strictly increasing, we need
to consider the sign of ln(x) + 1.
Since ln(x) + 1 > 0 for x > 1/e, f'(x) > 0 for x > 1/e.
Thus, f(x) = x^x is strictly increasing for x > 1/e.
Therefore, the correct answer is option D: (1/e, ∞).



Ques 10. A company produces automobiles. It has two factories.
Factory A produces 60% of the automobiles and rest is produced by
the factory B. 80% of the automobiles produced by A is upto the
standards and 90% of the automobiles produced by B is upto the
standards. If an automobile is selected we found it as standard, the
probability if came from B is P. find 126P

A. 54
B. 52
C. 48
D. 27

Ans. A

Ques 11. If σ = 4(standard deviation) and x = 10 (mean) of 20
observations. One term was taken wrong i.e. instead of 12 they have
taken 8. find the correct standard deviation.

A. 1.8
B. √3.96
C. √3.84
D. 1.93

Ans. B
Solu. Here's how to find the probability (P) that a standard automobile
came from Factory B and calculate 126P:
1. Define Probabilities:

● Let A = event that the car comes from Factory A
● Let B = event that the car comes from Factory B
● Let S = event that the car is standard
● P(A) = 0.6 (60% probability of car coming from Factory A)
● P(B) = 1 - P(A) = 0.4 (40% probability of car coming from Factory B)
● P(S|A) = 0.8 (80% probability of a car from A being standard)
● P(S|B) = 0.9 (90% probability of a car from B being standard)

2. Apply Conditional Probability:



We are interested in P(B|S), the probability that the car came from Factory
B given that it's standard. We can use the formula for conditional
probability:
P(B|S) = [P(S|B) * P(B)] / P(S)
3. Find the Overall Probability of a Standard Car (P(S))
To find P(B|S), we need to calculate the total probability of a standard car
(P(S)). This can be obtained by considering both possibilities:
P(S) = (P(S|A) * P(A)) + (P(S|B) * P(B))
= (0.8 * 0.6) + (0.9 * 0.4) = 0.48 + 0.36 = 0.84
4. Calculate P(B|S):
Now we can plug in the values:
P(B|S) = [(0.9 * 0.4) / 0.84] = 0.36 / 0.84 = 6/14 (reduced terms)
5. Find 126P:
Finally, calculate 126P:
126P = 126 * (6/14) = 54
Therefore, the probability (P) that a standard automobile came from
Factory B is 6/14, and 126P is 54. So, the answer is 54.


