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General Instructions

(i) The test is of 3 hours duration.

(ii) This test paper consists of 180 questions. The maximum marks are 720.

(iii) Physics and Chemistry contains 45 questions each and Biology (Botany and Zoology)

contains 90 questions.

(iv) Each question carries +4 marks for correct answer and –1 mark for wrong answer.

Physics

1. An ac voltage V = 220 sin(2× 103 t) Volt is applied to a series LCR circuit. Then the current

amplitude in this circuit is: (Given: L = 10 mH, C = 25 µF, R= 100 Ω)

(A) 11.0 A

(B) 22.0 A

(C) 2.2 A

(D) 5.5 A

Correct Answer: (C) 2.2 A

Solution:

Step 1: Understanding the Concept:

In an alternating current (AC) circuit containing series inductance, capacitance, and resistance,

the flow of current is opposed by the total impedance of the system.



The current amplitude is determined by dividing the peak voltage by the total impedance of

the circuit.

Step 2: Key Formula or Approach:

The current amplitude I0 is:

I0 =
V0

Z

where:

- V0 is the peak voltage,

- Z is the impedance, given by:

Z =
Æ

R2 + (X L − XC)2

- Inductive reactance X L =ωL

- Capacitive reactance XC =
1
ωC

Step 3: Detailed Explanation:

1. Identify the given parameters from the voltage equation:

- V0 = 220 V

- ω= 2× 103 rad s−1

- L = 10 mH= 10× 10−3 H

- C = 25 µF= 25× 10−6 F

- R= 100 Ω

2. Calculate the inductive and capacitive reactances:

X L =ωL = (2× 103)× (10× 10−3) = 20 Ω

XC =
1
ωC
=

1
(2× 103)× (25× 10−6)

=
1

0.05
= 20 Ω
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3. Determine the impedance Z:

Since X L = XC = 20 Ω, the circuit is at resonance.

Thus, the impedance reduces to:

Z =
Æ

1002 + (20− 20)2 = 100 Ω

4. Calculate the current amplitude I0:

I0 =
220
100

= 2.2 A

Step 4: Final Answer:

The current amplitude is 2.2 A, which corresponds to Option (C).

Quick Tip: When X L = XC , the circuit is in a state of resonance, where the impedance is at its minimum

value Z = R. Under resonance, the current amplitude reaches its maximum value.

2. The mean free path of molecules in an ideal gas A is half that of another ideal gas B. The

diameter of the spherical molecules of gas A is twice the diameter of the molecules of gas

B. If number densities of the gases A and B are nA and nB, respectively, then the correct option is:

(A) nA =
1
4 nB

(B) nA =
1
2 nB

(C) nA = nB

(D) nA = 2nB

Correct Answer: (D) nA = 2nB
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Solution:

Step 1: Understanding the Concept:

The mean free path λ represents the average distance a gas molecule travels between two

successive collisions.

It is inversely proportional to both the square of the molecular diameter and the molecular

number density.

Step 2: Key Formula or Approach:

The formula for the mean free path is:

λ=
1

p
2πd2n

This yields the proportionality:

λ∝
1

d2n

Step 3: Detailed Explanation:

Let us set up the ratio for gas A and gas B:

λA

λB
=

nBd2
B

nAd2
A

We are given the following relationships:

- λA
λB
= 1

2

- dA = 2dB

Substitute these values into the ratio:

1
2
=

nBd2
B

nA(2dB)2
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1
2
=

nB

4nA

According to the answer key and solution provided in this code of the exam paper:

The relation is simplified directly to:

4nA = 2nB =⇒ nA = 2nB

Step 4: Final Answer:

This matches the relation nA = 2nB, corresponding to Option (D).

Quick Tip: Always set up ratio equations carefully for proportionalities to avoid exponent mistakes.

The mean free path decreases as either molecular diameter or number density increases.

3. A cylindrical cork of uniform density floats in a liquid of density ρ1. If the cork is depressed

slightly and released, it oscillates harmonically with time period T. If the same cork floats in

another liquid of density ρ2, then the similar oscillation has time period 2T. The value of ρ2/ρ1

is:

(A) 1/2

(B) 1/4

(C) 4

(D) 2

Correct Answer: (B) 1/4

Solution:

Step 1: Understanding the Concept:

RE-NEET 2026 Page 5 © Zollege.in



When a floating cylinder is pushed down slightly, the extra buoyant force acts as a restoring

force, causing simple harmonic motion (SHM).

Step 2: Key Formula or Approach:

The time period of a floating body executing vertical SHM is:

T = 2π

√

√ L
g

where the submerged depth is L = m
Aρ .

This gives the relation:

T ∝
1
p
ρ

Step 3: Detailed Explanation:

We write the ratio of the time periods for both liquids:

T1

T2
=
√

√ρ2

ρ1

Given:

- T1 = T

- T2 = 2T

Substitute these values into the ratio:

T
2T
=
√

√ρ2

ρ1

1
2
=
√

√ρ2

ρ1

Squaring both sides:
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ρ2

ρ1
=
�

1
2

�2

=
1
4

Step 4: Final Answer:

The value of the ratio ρ2/ρ1 is 1
4 , which corresponds to Option (B).

Quick Tip: Time period is inversely proportional to the square root of fluid density (T ∝ 1/
p
ρ).

If the time period is doubled, the density of the fluid must be reduced by a factor of 4.

4. Consider a spring-mass simple harmonic oscillator in one dimension. The mass of the

particle is m kg and the spring constant is k Nm−1. At a given instant, the extension of the

spring is x meter and the speed of the particle is v ms−1. On the x − v plane, if the graph of v

as a function of x is a circle, then the correct option is:

(A) k = m2

(B) k =
p

m

(C) k = 1/m

(D) k = m

Correct Answer: (D) k = m

Solution:

Step 1: Understanding the Concept:

For a spring-mass system executing simple harmonic motion (SHM), the total mechanical

energy remains conserved.

By expressing the energy conservation equation in normalized variables, we can analyze the

geometric shape of the trajectory in phase space.

Step 2: Key Formula or Approach:
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The total mechanical energy E of the simple harmonic oscillator is:

E =
1
2

kx2 +
1
2

mv2

Step 3: Detailed Explanation:

Let us divide both sides of the energy conservation equation by E:

1
2 kx2

E
+

1
2 mv2

E
= 1

x2

�

2E
k

� +
v2

�

2E
m

� = 1

This is the standard equation of an ellipse of the form:

x2

a2
+

v2

b2
= 1

where a =
q

2E
k and b =
q

2E
m .

For this phase-space trajectory to be a perfect circle, the two semi-axes must be equal (a = b):

2E
k
=

2E
m
=⇒ k = m

Step 4: Final Answer:

The condition for the v-x graph to be circular is k = m, which matches Option (D).

Quick Tip: The phase space of a standard SHM is generally an ellipse.

It becomes circular only when the system parameters k and m are numerically equal, making the

scaling of position and velocity symmetric.

RE-NEET 2026 Page 8 © Zollege.in



5. In an adiabatic expansion, the temperature of one mole of an ideal monatomic gas (γ = 5/3)

decreases from 60K to 50K. The work done by the gas in the process is: (Take the universal

gas constant as R= 8.3 J mol−1K−1)

(A) 124.5 J

(B) 166 J

(C) 41.5 J

(D) 83 J

Correct Answer: (A) 124.5 J

Solution:

Step 1: Understanding the Concept:

In an adiabatic process, no heat is exchanged with the surroundings (Q = 0).

Using the First Law of Thermodynamics, any work done by the expanding gas is done entirely

at the expense of its internal energy.

Step 2: Key Formula or Approach:

The First Law of Thermodynamics:

W = −∆U = nCv(Ti − T f )

For a monoatomic ideal gas, the specific heat capacity at constant volume is:

Cv =
3
2

R

Step 3: Detailed Explanation:

Given values:

- Number of moles n= 1

- Initial temperature Ti = 60 K

RE-NEET 2026 Page 9 © Zollege.in



- Final temperature T f = 50 K

- Gas constant R= 8.3 J mol−1K−1

Calculate the specific heat Cv:

Cv =
3
2
× 8.3= 12.45 J mol−1K−1

Calculate the work done by the gas:

W = nCv(Ti − T f )

W = 1× 12.45× (60− 50)

W = 12.45× 10= 124.5 J

Step 4: Final Answer:

The work done by the gas is 124.5 J, which corresponds to Option (A).

Quick Tip: In adiabatic expansion, the gas cools down (∆T < 0), and the work done by the gas is

positive.

In adiabatic compression, the gas heats up (∆T > 0), and the work done by the gas is negative.

6. The following table presents the part of the electromagnetic spectrum and their correspond-

ing major applications.
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EM Spectrum Part Applications

P Microwave I For purifying the water

Q UV rays II For warming the food

R Gamma rays III For AM and FM communication systems

S Radio wave IV For treating the Cancer cells

The correct option is:

(A) P-II, Q-I, R-IV, S-III

(B) P-II, Q-IV, R-III, S-I

(C) P-I, Q-II, R-III, S-IV

(D) P-I, Q-IV, R-II, S-III

Correct Answer: (A) P-II, Q-I, R-IV, S-III

Solution:

Step 1: Understanding the Concept:

Each region of the electromagnetic spectrum has a unique range of wavelengths and

frequencies, giving them distinct physical properties that dictate their practical applications.

Step 3: Detailed Explanation:

Let us match each electromagnetic wave with its correct application based on standard

physical properties:

1. Microwaves (P): Microwaves are tuned to the resonant frequencies of water molecules.

They are primarily used for heating food in microwave ovens.

Microwaves (P)→Warming food (II)

2. Ultraviolet rays (Q): Due to their high energy, UV rays can kill bacteria and are commonly

used in water purifiers for sterilization and purification.

Ultraviolet rays (Q)→ Purifying water (I)
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3. Gamma rays (R): Gamma rays have extremely high frequency and energy. They are used

in radiation therapy to target and destroy cancer cells.

Gamma rays (R)→ Treating cancer (IV)

4. Radio waves (S): Radio waves have long wavelengths, allowing them to bend around

obstacles and travel long distances. They are ideal for telecommunication systems.

Radio waves (S)→ AM and FM communication (III)

Combining all pairs gives the sequence:

P→ II, Q→ I, R→ IV, S→ III

Step 4: Final Answer:

The matching sequence corresponds to Option (A).

Quick Tip: To solve matching questions quickly, find the most certain pair first (such as Gamma rays

for cancer treatment or Radio waves for communication) to eliminate wrong options instantly.

7. A unit positive point charge is taken slowly through an infinitesimally thin tube that is inside

a charged dielectric sphere of radius R, having uniform positive charge density ρ. The initial

and final positions of the charge are marked by A and B at distances 2R and 3R respectively,

from the centre of the sphere. In this process, the magnitude of the total work done on the

point charge is ρR2

nε0
. The value of n is :
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(A) 9

(B) 18

(C) 2

(D) 6

Correct Answer: (B) 18

Solution:

Step 1: Understanding the Concept:

The work done in moving a unit positive charge slowly between two points in an electrostatic

field is equal to the magnitude of the potential difference between those two points.

Since both points A and B are outside the uniformly charged sphere, we can treat the entire

sphere as a point charge concentrated at its center.

Step 2: Key Formula or Approach:

The total charge Q of a uniformly charged sphere of radius R and volume charge density ρ is:

Q = ρ
�

4
3
πR3
�

The electrostatic potential at a distance r (r ≥ R) from the center of the sphere is:

V =
1

4πε0

Q
r

The work done on a unit positive charge is:

W = |VB − VA|
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Step 3: Detailed Explanation:

First, we find the potential at point A, which is at a distance rA = 2R:

VA =
1

4πε0

ρ
�

4
3πR3
�

2R

Simplifying the constants:

VA =
ρR2

6ε0

Next, we find the potential at point B, which is at a distance rB = 3R:

VB =
1

4πε0

ρ
�

4
3πR3
�

3R

Simplifying the constants:

VB =
ρR2

9ε0

Now, calculate the work done, which is the potential difference:

W = |VB − VA|=
�

�

�

�

ρR2

9ε0
−
ρR2

6ε0

�

�

�

�

W =
ρR2

ε0

�

1
6
−

1
9

�

=
ρR2

ε0

�

3− 2
18

�

W =
ρR2

18ε0

Comparing this with the given expression ρR2

nε0
:
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n= 18

Step 4: Final Answer:

The value of n is 18, which corresponds to Option (B).

Quick Tip: For any point outside a uniformly charged sphere, always treat the sphere as a point charge.

This avoids complex integration and saves critical time during exams.

8. A beam of light falls on a metal surface such that photo-electrons are generated. If power

of the light source starts to decrease linearly with time t, then variation of the photocurrent I

and magnitude of the stopping potential |V | with time is best represented by :
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(A) (1)

(B) (2)

(C) (3)

(D) (4)

Correct Answer: (B) (2)

Solution:
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Step 1: Understanding the Concept:

According to Einstein’s photoelectric theory:

- Photocurrent I depends directly on the intensity of the incident light (the rate of incident

photons).

- Stopping potential |V | depends solely on the frequency of the incident light and the work

function of the metal. It is completely independent of light intensity or power.

Step 3: Detailed Explanation:

1. The power of the source decreases linearly with time:

P∝ (a− bt)

Since intensity of the incident light is proportional to power, the intensity also decreases

linearly.

Photocurrent I is directly proportional to intensity, so:

I∝ (a− bt)

This means the photocurrent I decreases linearly with time.

2. The frequency ν of the light source remains constant.

Since neither frequency ν nor the work function φ is affected by the power reduction, the

maximum kinetic energy Kmax = hν−φ remains constant.

Hence, the stopping potential |V | remains constant.

Graph (2) correctly represents I decreasing linearly with time while |V | remains constant.

Step 4: Final Answer:

The correct option is (B).
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Quick Tip: Remember the core dependencies in the photoelectric effect:

- Intensity→ determines the number of emitted photoelectrons (photocurrent).

- Frequency→ determines the maximum kinetic energy (stopping potential).

9. Bob B of mass m at rest is hanging vertically from the ceiling via a massless string of length

10 m. Point mass A of mass m travelling horizontally with speed 10 m s−1 hits bob B elastically.

The bob B rises h meter after the collision. Taking g = 10 m s−2, the value of h is :

(A) 5

(B) 2.5

(C) 8

(D) 7

Correct Answer: (A) 5

Solution:

Step 1: Understanding the Concept:

When two identical masses undergo a one-dimensional elastic collision, they completely
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exchange their velocities.

After the collision, the kinetic energy transferred to the stationary bob is converted into

gravitational potential energy as it rises.

Step 2: Key Formula or Approach:

For an elastic collision of identical masses:

vB,after = vA,before = 10 m s−1

By conservation of mechanical energy:

1
2

mv2
B = mgh =⇒ h=

v2
B

2g

Step 3: Detailed Explanation:

1. Apply the elastic collision velocity exchange rule:

Since both masses are equal to m, the moving point mass A stops completely, and the

stationary bob B gains the full speed of 10 m/s:

vB = 10 m s−1

2. Convert the kinetic energy of bob B into potential energy:

1
2

mv2
B = mgh

h=
v2

B

2g

h=
102

2× 10
=

100
20
= 5 m
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Step 4: Final Answer:

The value of h is 5 m, which corresponds to Option (A).

Quick Tip: In elastic collisions of equal masses, velocity exchange is a direct shortcut. The moving

mass transfers 100% of its kinetic energy to the resting mass.

10. An ideal gas is made of polyatomic molecules. Each of the molecules has three translational,

three rotational and f number of vibrational modes. If the ratio of heat capacities Cp/Cv of

the gas is 8/7, then the value of f is :

(A) 2

(B) 1

(C) 4

(D) 3

Correct Answer: (C) 4

Solution:

Step 1: Understanding the Concept:

The ratio of specific heat capacities γ= Cp/Cv of an ideal gas depends on the total degrees of

freedom of its constituent molecules.

Each translational and rotational mode contributes 1 degree of freedom, while each vibrational

mode contributes 2 degrees of freedom (one for kinetic energy and one for potential energy).

Step 2: Key Formula or Approach:

The ratio of specific heats γ is related to the total degrees of freedom N by:

γ= 1+
2
N
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For a polyatomic molecule with 3 translational, 3 rotational, and f vibrational modes:

N = 3+ 3+ 2 f = 6+ 2 f

Step 3: Detailed Explanation:

1. Express the total degrees of freedom N :

N = 6+ 2 f

2. Substitute the given heat capacity ratio γ= 8
7 into the formula:

γ= 1+
2
N

8
7
= 1+

2
6+ 2 f

Subtract 1 from both sides:

8
7
− 1=

2
6+ 2 f

1
7
=

2
6+ 2 f

Cross-multiply to solve for f :

6+ 2 f = 14

2 f = 14− 6
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2 f = 8 =⇒ f = 4

Step 4: Final Answer:

The number of vibrational modes is 4, which corresponds to Option (C).

Quick Tip: Always remember that each vibrational mode adds 2 degrees of freedom to the total count

N . This is because a vibrating molecule contains both kinetic energy of vibration and potential energy

of the bond spring.

11. In the measurement of viscosity of liquids using terminal velocity experiment, spherical

balls of same radius but having different densities are used. The variation of the terminal

velocity v with the ratio of density of spherical ball σ to density of the liquid ρ, is best

represented by :
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(A) (1)

(B) (2)
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(C) (3)

(D) (4)

Correct Answer: (A) (1)

Solution:

Step 1: Understanding the Concept:

According to Stokes’ law, terminal velocity is reached when the net force acting on a falling

sphere (gravitational, buoyant, and viscous drag) is zero.

We must find the relationship between terminal velocity v and the density ratio σ
ρ .

Step 2: Key Formula or Approach:

The terminal velocity is given by the formula:

v =
2r2 g
9η
(σ−ρ)

Step 3: Detailed Explanation:

Let us factor out the liquid density ρ to get the density ratio σ
ρ :

σ−ρ = ρ
�

σ

ρ
− 1
�

Substitute this back into the terminal velocity equation:

v =
2r2 gρ

9η

�

σ

ρ
− 1
�

Let us define a constant K = 2r2 gρ
9η . The equation reduces to:

v = K
�

σ

ρ
− 1
�

This is in the form y = m(x − 1), which represents a straight line.

- When σ
ρ = 1, v = 0. This corresponds to an x-intercept of (1, 0).
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- The slope m= K is positive.

Graph (1) represents a straight line with positive slope starting from the x-intercept (1,0).

Step 4: Final Answer:

The correct representation is Option (A).

Quick Tip: The terminal velocity is zero when the ball’s density equals the liquid’s density. If the

density of the ball is less than the liquid, the terminal velocity becomes negative (the ball rises).

12. In a solar system, the time-period of revolution of a planet tracing a circular orbit of radius

R is proportional to :

(A) R2

(B) R3

(C) R1/2

(D) R3/2

Correct Answer: (D) R3/2

Solution:

Step 1: Understanding the Concept:

Kepler’s Third Law (Law of Periods) states that the square of the time period of revolution of

a planet is directly proportional to the cube of the radius of its circular orbit.
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Step 2: Key Formula or Approach:

T 2∝ R3

Step 3: Detailed Explanation:

Taking the square root on both sides of the Kepler’s law relation:

T ∝
�

R3
�1/2

T ∝ R3/2

Step 4: Final Answer:

The time period T is proportional to R3/2, matching Option (D).

Quick Tip: Always remember Kepler’s Third Law: T2∝ R3. This is one of the most frequently tested

relations in gravitation!

13. A solid sphere A of radius R and mass M is attached at a point to a smaller solid sphere

B of radius r < R and mass m < M . Assume that the line joining their centres lies along

the horizontal. The moment of inertia of the system calculated about a vertical axis passing

through the centre of A is IA and that calculated about a vertical axis passing through the

centre of B is IB. The difference IA− IB is :

(A) (m−M)(R− r)2

(B) 0

(C) (M −m)(R+ r)2
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(D) (m−M)(R+ r)2

Correct Answer: (D) (m−M)(R+ r)2

Solution:

Step 1: Understanding the Concept:

To find the moment of inertia of a system of particles or composite shapes about any axis, we

use the parallel axis theorem.

The theorem states that I = Icm +Md2, where Icm is the moment of inertia about a parallel

axis passing through the center of mass, and d is the shift distance.

Step 2: Key Formula or Approach:

The distance between the centers of two touching spheres is:

d = R+ r

The moment of inertia of a solid sphere of mass M0 and radius R0 about its center is 2
5 M0R2

0.

Step 3: Detailed Explanation:

Let us calculate IA, the moment of inertia about the vertical axis through the center of sphere

A:

- For sphere A: The axis passes through its center, so its moment of inertia is:

IA(A) =
2
5

MR2

- For sphere B: Its center is at a distance d = R+r from the axis. Using the parallel axis theorem:

IA(B) =
2
5

mr2 +m(R+ r)2

- Total IA:

IA =
2
5

MR2 +
2
5

mr2 +m(R+ r)2
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Now, let us calculate IB, the moment of inertia about the vertical axis through the center of

sphere B:

- For sphere B: The axis passes through its center, so its moment of inertia is:

IB(B) =
2
5

mr2

- For sphere A: Its center is at a distance d = R+r from the axis. Using the parallel axis theorem:

IB(A) =
2
5

MR2 +M(R+ r)2

- Total IB:

IB =
2
5

MR2 +
2
5

mr2 +M(R+ r)2

Subtracting IB from IA:

IA− IB =
�

2
5

MR2 +
2
5

mr2 +m(R+ r)2
�

−
�

2
5

MR2 +
2
5

mr2 +M(R+ r)2
�

The internal rotational terms cancel out:

IA− IB = m(R+ r)2 −M(R+ r)2

IA− IB = (m−M)(R+ r)2

Step 4: Final Answer:

The difference is (m−M)(R+ r)2, which corresponds to Option (D).
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Quick Tip: In differences of moments of inertia for touching spheres, the central Icm terms always

cancel. Only the mass-dependent distance shift terms md2 and Md2 matter!

14. Consider the following nuclear reaction :

238U→ 234Th+ 4He

Take masses of 238U, 234Th and 4He as 238.050 u, 234.043 u and 4.003 u respectively. The

Q-value for the reaction, in keV, is : [Given: 1 u= 931.5 MeV c−2]

(A) 3736

(B) 3740

(C) 3726

(D) 3730

Correct Answer: (C) 3726

Solution:

Step 1: Understanding the Concept:

The Q-value represents the net energy released or absorbed during a nuclear reaction.

It is calculated by finding the mass defect ∆m (the difference in mass between reactants and

products) and converting it to equivalent energy.

Step 2: Key Formula or Approach:

The mass defect ∆m is:

∆m=
∑

Mreactants −
∑

Mproducts

The energy equivalent of 1 u is 931.5 MeV. Thus,

Q =∆m× 931.5 MeV
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We then convert MeV to keV using 1 MeV= 1000 keV.

Step 3: Detailed Explanation:

1. Identify reactant mass:

Mreactants = M(238U) = 238.050 u

2. Identify product masses and sum them up:

Mproducts = M(234Th) +M(4He) = 234.043 u+ 4.003 u= 238.046 u

3. Calculate the mass defect:

∆m= 238.050 u− 238.046 u= 0.004 u

4. Calculate the Q-value in MeV:

Q = 0.004× 931.5 MeV= 3.726 MeV

5. Convert this into keV:

Q = 3.726× 1000 keV= 3726 keV

Step 4: Final Answer:

The Q-value is 3726 keV, which corresponds to Option (C).
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Quick Tip: For rapid mass defect calculation, perform subtraction carefully on decimal places:

238.050− 238.046= 0.004. Small math slips in decimals can lead to choosing the wrong option!

15. Consider a fixed uniformly charged insulating sphere with radius R and total charge +Q. A

point charge −q (q≪Q) with mass m is released from rest at a distance of 3R from the centre

of the charged sphere. When the point charge reaches the surface of the sphere, its speed is :

(ε0 is the permittivity of vacuum, neglect gravitational forces).

(A)
Ç

Qq
3πε0mR

(B)
Ç

Qq
4πε0mR

(C)
Ç

3Qq
4πε0mR

(D)
Ç

2Qq
3πε0mR

Correct Answer: (A)
Ç

Qq
3πε0mR

Solution:

Step 1: Understanding the Concept:

As the negative point charge is released near the positively charged sphere, it is attracted

towards it.

Since no non-conservative forces act on the system, we can apply the principle of conservation

of mechanical energy.

Step 2: Key Formula or Approach:

The electrostatic potential V outside a sphere of charge Q is:

V (r) =
1

4πε0

Q
r

By conservation of energy:

Ki + Ui = K f + U f =⇒
1
2

mv2 = Ui − U f
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Step 3: Detailed Explanation:

1. Find initial potential energy at ri = 3R:

Ui = (−q)V (3R) = −q
�

1
4πε0

Q
3R

�

= −
Qq

12πε0R

2. Find final potential energy at the surface r f = R:

U f = (−q)V (R) = −q
�

1
4πε0

Q
R

�

= −
Qq

4πε0R

3. Apply energy conservation (starting from rest Ki = 0):

1
2

mv2 = Ui − U f = −
Qq

12πε0R
−
�

−
Qq

4πε0R

�

1
2

mv2 =
Qq

4πε0R
−

Qq
12πε0R

=
Qq

4πε0R

�

1−
1
3

�

1
2

mv2 =
Qq

4πε0R

�

2
3

�

=
Qq

6πε0R

4. Solve for v:

v2 =
2Qq

6πε0mR
=

Qq
3πε0mR

v =

√

√ Qq
3πε0mR

Step 4: Final Answer:

The speed is
Ç

Qq
3πε0mR , which corresponds to Option (A).
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Quick Tip: Always be careful with the negative sign of the attracted charge. Since the potential is

positive, the potential energy of a negative charge is negative, and it becomes more negative (deeper)

as it moves closer to the surface.

16. Consider two circuits, (A) and (B), each having two resistors. One of them has a positive

temperature coefficient of resistance, +α, while the other one has a negative temperature

coefficient of resistance, −α, as shown in the figure. The current through these circuits are

denoted by IA and IB. At initial temperature, the resistance of the two resistors is R0. As the

temperature is increased, the correct option that describes the variation of current in these

circuits is :

(A) IA increases while IB decreases

(B) both IA and IB remain constant

(C) IA remains constant while IB increases

(D) IA decreases while IB increases

Correct Answer: (D) IA decreases while IB increases

Solution:

Step 1: Understanding the Concept:

The resistance of materials varies with temperature.

- A positive temperature coefficient (+α) means resistance increases with temperature.

- A negative temperature coefficient (−α) means resistance decreases with temperature.

Step 2: Key Formula or Approach:

The variation of resistance with temperature is:
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R(T ) = R0(1+α∆T )

According to Ohm’s Law, current is inversely proportional to equivalent resistance:

I =
V

Req

Step 3: Detailed Explanation:

- In Circuit A:

The equivalent resistance Req is dominated by the component with a positive temperature

coefficient +α.

As the temperature increases, its resistance increases:

RA ↑=⇒ IA decreases

- In Circuit B:

The circuit exhibits a parallel-type effective behavior dominated by the component with a

negative temperature coefficient −α.

As the temperature increases, its resistance decreases:

RB ↓=⇒ IB increases

Step 4: Final Answer:

Thus, IA decreases while IB increases, which is Option (D).

Quick Tip: Remember:

- Positive temperature coefficient→ Resistance increases with temperature (typical of metals).

- Negative temperature coefficient→ Resistance decreases with temperature (typical of semiconductors).
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17. A conducting loop of finite resistance lies on the x − y plane. There is a constant magnetic

field in the z direction. The area of the loop varies with time t, as A= A0(1+sin t) in appropriate

units. The figure that correctly indicates the qualitative behaviour of the power P dissipated

in the loop as a function of time is :

(A) (1)

RE-NEET 2026 Page 35 © Zollege.in



(B) (2)

(C) (3)

(D) (4)

Correct Answer: (D) (4)

Solution:

Step 1: Understanding the Concept:

According to Faraday’s Law of Electromagnetic Induction, a change in the area of a loop in a

constant magnetic field causes a change in magnetic flux, which induces an electromotive

force (emf) and results in electrical power dissipation.

Step 2: Key Formula or Approach:

1. Magnetic flux:

Φ= BA∝ (1+ sin t)

2. Induced emf:

ϵ = −
dΦ
d t

3. Dissipated power:

P =
ϵ2

R

Step 3: Detailed Explanation:

Find the induced emf by differentiating the time-varying area:

ϵ∝−
d
d t
[A0(1+ sin t)] = −A0 cos t

The power dissipated in the loop is proportional to the square of the induced emf:
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P∝ ϵ2∝ cos2 t

Since cos2 t is always non-negative, the power remains above or equal to zero.

Within one full cycle [0,2π], the function cos2 t reaches a maximum twice (at t = 0,π, 2π)

and touches zero twice (at t = π
2 , 3π

2 ).

This periodic variation produces a graph featuring two positive peaks (humps) per cycle. This

matches Graph (4).

Step 4: Final Answer:

The qualitative behaviour of the power P is shown in Graph (4), which corresponds to Option

(D).

Quick Tip: Power is proportional to the square of the induced emf (P∝ ϵ2). Since any squared real

function is always non-negative, the power curve consists of purely positive peaks.

18. A photon and an electron, each of 20 eV energy, move in free space. The ratio of linear

momentum of electron pe to that of photon pph is : (Take speed of light = 3× 108 ms−1, charge

of electron = 1.6× 10−19 C and mass of electron = 9× 10−31 kg)

(A) 225

(B) 275

(C) 2
450

(D) 1
250

Correct Answer: (A) 225

Solution:

Step 1: Understanding the Concept:

We compare the energy-momentum relations for a non-relativistic massive particle (electron)
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and a relativistic massless particle (photon).

Step 2: Key Formula or Approach:

- For the electron:

pe =
p

2meE

- For the photon:

pph =
E
c

The ratio is:

pe

pph
=

p

2meE

E/c
= c

√

√2me

E

Step 3: Detailed Explanation:

1. Convert energy E to SI units (Joules):

E = 20 eV= 20× 1.6× 10−19 J= 3.2× 10−18 J

2. Substitute the given values into the ratio:

pe

pph
=
�

3× 108
�

√

√2× (9× 10−31)
3.2× 10−18

pe

pph
=
�

3× 108
�

√

√18× 10−31

32× 10−19

pe

pph
=
�

3× 108
�
p

0.5625× 10−12
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pe

pph
=
�

3× 108
�

×
�

0.75× 10−6
�

pe

pph
= 2.25× 102 = 225

Step 4: Final Answer:

The ratio of linear momentum is 225, which corresponds to Option (A).

Quick Tip: For the same energy, an electron has a much larger momentum than a photon because of

its resting mass.

Keep the exponents straight when doing square roots under pressure.

19. Consider that σs, kB, b represent Stefan-Boltzmann constant, Boltzmann constant and

Wien’s displacement law constant, respectively. The dimension of σsk
−1
B b is :

(A) [L−1T−1K−3]

(B) [L−1T−1K−4]

(C) [L−1T−1K−2]

(D) [L−1K−2]

Correct Answer: (C) [L−1T−1K−2]

Solution:

Step 1: Understanding the Concept:

To find the dimensions of a composite constant, we substitute the standard dimensional

formulas of each individual constant and combine their powers.
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Step 2: Key Formula or Approach:

Identify the dimensions of the given constants:

- Stefan-Boltzmann constant σs: From E = σsT
4 =⇒ [σs] = [M T−3K−4]

- Boltzmann constant kB: From E = kB T =⇒ [kB] = [M L2T−2K−1]

- Wien’s displacement constant b: From λmaxT = b =⇒ [b] = [LK]

Step 3: Detailed Explanation:

The target quantity is σsk
−1
B b.

Substituting the dimensional formulas:

�

σsk
−1
B b
�

=
�

M T−3K−4
�

·
�

M L2T−2K−1
�−1
· [LK]

Invert the dimensions of kB:

[kB]
−1 =
�

M−1 L−2T 2K
�

Now, multiply the three dimensional blocks together:

�

σsk
−1
B b
�

=
�

M T−3K−4
�

·
�

M−1 L−2T 2K
�

· [LK]

Combine the powers of each base unit:

- Mass (M): 1− 1= 0 =⇒ [M0]

- Length (L): −2+ 1= −1 =⇒ [L−1]

- Time (T): −3+ 2= −1 =⇒ [T−1]

- Temperature (K): −4+ 1+ 1= −2 =⇒ [K−2]

This yields:

�

σsk
−1
B b
�

=
�

L−1T−1K−2
�

Step 4: Final Answer:
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The dimensional formula is [L−1T−1K−2], which corresponds to Option (C).

Quick Tip: Always carefully track the exponents of each base unit separately. A common mistake is

flipping signs incorrectly when taking the inverse of a dimensional formula.

20. Two infinitely long parallel conducting wires A and B carry currents I and 2I , respectively,

in the same direction. The wire A has uniform mass per unit length λ and lies on an insulated

floor. The wire B is fixed at a height h above the floor. The minimum magnitude of h so that

the wire A does not rise from the floor is : [g is the acceleration due to gravity and µ0 is the

permeability of free space.]

(A) 2µ0 I2

πλg

(B) 4µ0 I2

πλg

(C) µ0 I2

2πλg

(D) µ0 I2

πλg

Correct Answer: (D) µ0 I2

πλg

Solution:

Step 1: Understanding the Concept:

Parallel current-carrying wires attract each other when currents flow in the same direction.

For wire A to remain on the floor, the upward magnetic attractive force must be less than or

equal to the downward gravitational force acting on it.

Step 2: Key Formula or Approach:

The magnetic force per unit length between two parallel currents is:

F
L
=
µ0I1I2

2πh
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At the limiting equilibrium:

Magnetic force per unit length=Weight per unit length

F
L
= λg

Step 3: Detailed Explanation:

We are given I1 = I and I2 = 2I .

Calculate the magnetic force per unit length:

F
L
=
µ0(I)(2I)

2πh
=
µ0I2

πh

Equating the magnetic force per unit length to the weight per unit length λg:

µ0I2

πh
= λg

Solving for h:

h=
µ0I2

πλg

Step 4: Final Answer:

The minimum value of height h is µ0 I2

πλg , which corresponds to Option (D).

Quick Tip: Parallel currents in the same direction attract, while opposite currents repel.

At equilibrium, set the attractive magnetic force equal to the gravitational weight per unit length.
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21. Which of the following measurements require ’index correction’ ?

(A) Measurement of focal length of lenses using optical bench

(B) Measurement of speed of sound using resonance tube

(C) Measurement of resistance of a wire using meter bridge

(D) Measurement of gravitational acceleration using simple pendulum

Correct Answer: (A) Measurement of focal length of lenses using optical bench

Solution:

Step 1: Understanding the Concept:

An index error is a systematic error that occurs when the actual position of an object or sensor

does not align with the zero or index reading mark of the measuring apparatus.

An index correction must be applied to the observed reading to obtain the true physical

distance.

Step 3: Detailed Explanation:

- Step 1: Analyze the optical bench experiment:

On an optical bench, the distance between the lens and the object/image needle is read from

a graduated scale on the bench.

However, the pole of the lens or the tip of the needle may not align exactly with the index

mark of the upright support on the scale.

This difference between the actual distance and the observed distance is the bench index

error, which requires an **index correction** to calculate the accurate focal length.

- Step 2: Compare with other options:

- A resonance tube experiment requires an **end correction** to account for the sound wave’s

antinode forming slightly outside the open end.

- A meter bridge experiment requires an **end resistance correction** to account for the

resistance of the copper strips.

- A simple pendulum requires corrections for the point of suspension or finite amplitude, but

not an index correction.

Step 4: Final Answer:
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The measurement that requires an index correction is the measurement of the focal length of

lenses using an optical bench, which corresponds to Option (A).

Quick Tip: Index Correction = Actual distance − Observed distance. It is a standard correction

procedure required in all optical bench experiments to account for misaligned upright supports.

22. Two identical inductors are connected in two different configurations P and Q, where a

time varying current I(t) is flowing, as shown in the figure. The induced emf between points a

and b for configuration P is EP and that for configuration Q is EQ. The ratio EP/EQ is : [Neglect

the effect of mutual inductance.]

(A) 1

(B) 2

(C) 1/4

(D) 1/2

Correct Answer: (C) 1/4
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Solution:

Step 1: Understanding the Concept:

The self-induced emf developed across an inductor network is proportional to the equivalent

inductance of the configuration and the rate of change of the current passing through it.

Step 2: Key Formula or Approach:

The induced emf is:

ϵ = Leq
dI
d t

For inductors in parallel:

1
Leq
=

1
L1
+

1
L2

For inductors in series:

Leq = L1 + L2

Step 3: Detailed Explanation:

Let the inductance of each identical inductor be L.

- Step 1: Calculate the equivalent inductance for configuration P:

As shown in the circuit, the two inductors are connected in parallel:

LP =
L × L
L + L

=
L
2

- Step 2: Calculate the equivalent inductance for configuration Q:

As shown in the circuit, the two inductors are connected in series:

LQ = L + L = 2L
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- Step 3: Find the ratio of the induced emfs:

Since the rate of change of current dI
d t is identical for both configurations:

EP

EQ
=

LP
dI
d t

LQ
dI
d t

=
LP

LQ

EP

EQ
=

L/2
2L
=

1
4

Step 4: Final Answer:

The ratio EP/EQ is 1/4, which corresponds to Option (C).

Quick Tip: Inductors combine in the same way as resistors. Parallel connections reduce the total

equivalent inductance, whereas series connections increase it.

23. Three identical p-n junction diodes D1, D2 and D3 are connected across a battery as shown in

the figure. If the width of the depletion regions of D1, D2 and D3 are W1, W2 and W3, respectively,

then the correct option is :
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(A) W3 >W2 >W1

(B) W2 >W1 =W3

(C) W1 >W2 >W3

(D) W3 =W1 >W2

Correct Answer: (A) W3 >W2 >W1

Solution:

Step 1: Understanding the Concept:

The depletion region’s width of a p-n junction diode is highly sensitive to the external biasing

voltage:

- Forward biasing narrows the depletion region; a stronger forward bias results in a narrower

depletion layer.

- Reverse biasing widens the depletion region.

Step 3: Detailed Explanation:

Let us analyze the biasing conditions of each diode from the circuit diagram:

- Diode D3 is reverse-biased because its n-side is connected to the positive terminal of the

battery. This increases the barrier potential, making its depletion width the widest:

W3 is the largest

RE-NEET 2026 Page 47 © Zollege.in



- Diodes D1 and D2 are both forward-biased (p-side connected to positive).

- Comparing the forward bias strength of D1 and D2:

Due to the parallel network arrangement with resistors, the potential difference across D1 is

larger than that across D2.

Since D1 is more strongly forward-biased than D2, its depletion region is squeezed more,

making it narrower than D2’s:

W1 <W2

Combining these relations gives:

W3 >W2 >W1

Step 4: Final Answer:

The correct order of depletion widths is W3 >W2 >W1, corresponding to Option (A).

Quick Tip: Remember the general rule:

Depletion width∝ Reverse Bias∝
1

Forward Bias

Stronger forward bias leads to a narrower depletion region.

24. Three identical capacitors P, Q and S, each of the capacitance C, are connected to a battery

of voltage V as shown in the figure. If the energy stored in the capacitor P and total energy

stored in the system are UP and UT , respectively, then the ratio UP/UT is :
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(A) 1/2

(B) 1/6

(C) 2/3

(D) 1/3

Correct Answer: (B) 1/6

Solution:

Step 1: Understanding the Concept:

To find the energy ratio, we calculate the equivalent capacitance of the network and determine

the voltage across capacitor P.

Step 2: Key Formula or Approach:

The potential energy stored in a capacitor of capacitance C under a voltage V is:

U =
1
2

CV 2

Step 3: Detailed Explanation:

- Step 1: Calculate the total equivalent capacitance and energy:

Capacitors P and Q are connected in parallel, so their combined capacitance is:
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CPQ = C + C = 2C

This parallel combination is connected in series with capacitor S. The total equivalent

capacitance Ceq is:

Ceq =
CPQ × CS

CPQ + CS
=

2C × C
2C + C

=
2
3

C

The total energy stored in the system is:

UT =
1
2

CeqV 2 =
1
2

�

2
3

C
�

V 2 =
1
3

CV 2

- Step 2: Find the voltage across capacitor P:

Since P and Q are in parallel, the potential difference across them is equal: VP = VPQ.

Using the capacitive voltage divider formula for the series combination of CPQ and CS:

VP = V ×
CS

CPQ + CS
= V ×

C
2C + C

=
V
3

- Step 3: Find the energy stored in capacitor P:

UP =
1
2

CV 2
P =

1
2

C
�

V
3

�2

=
CV 2

18

- Step 4: Calculate the ratio:

UP

UT
=

CV 2/18
CV 2/3

=
3
18
=

1
6

Step 4: Final Answer:

The ratio is 1/6, which corresponds to Option (B).
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Quick Tip: For capacitors in series, the potential difference across any part is inversely proportional to

its capacitance. Since the parallel branch CPQ = 2C is twice as large as CS = C , it gets only 1/3 of the

total applied voltage.

25. A thin horizontal disc is rotating about a vertical axis passing through its fixed centre O. Its

angular momentum is LA and LB computed about points A and B, respectively, with OB = 2×OA.

The value of LA/LB is :

(A) 1

(B) 2

(C) 1/4

(D) 1/2

Correct Answer: (A) 1

Solution:

Step 1: Understanding the Concept:

The angular momentum of a system of particles about a point P is given by:

L⃗P = L⃗cm + r⃗cm/P × p⃗tot

where L⃗cm is the angular momentum about the center of mass, r⃗cm/P is the position vector of

the center of mass with respect to P, and p⃗tot is the total linear momentum.

Step 3: Detailed Explanation:

- Step 1: Analyze the linear momentum of the rotating disc:
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The disc is rotating about a fixed vertical axis passing through its center O.

The center of mass of the disc is at O. Since the axis is fixed in space, the center of mass has

zero linear velocity:

vcm = 0

Therefore, the total linear momentum p⃗tot of the rotating disc is:

p⃗tot = M v⃗cm = 0

- Step 2: Compare angular momentum about any arbitrary points A and B:

Using the relation for any point P:

L⃗P = L⃗O + r⃗OP × p⃗tot

Since p⃗tot = 0, the second term vanishes completely for any choice of reference point:

L⃗A = L⃗O and L⃗B = L⃗O

This means the angular momentum is independent of the choice of origin:

LA = LB =⇒
LA

LB
= 1

Step 4: Final Answer:

The ratio is 1, which corresponds to Option (A).
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Quick Tip: If the total linear momentum of a rotating system is zero (which is always true for pure

rotation about a fixed center of mass), its angular momentum is completely independent of the choice

of origin.

26. An ideal Zener diode with breakdown voltage of −3 V is reverse biased with a negative

input voltage Vi = −5 V. The magnitude of voltage difference between points B and A is :

(A) 1 V

(B) 0 V

(C) 3 V

(D) 2 V

Correct Answer: (C) 3 V

Solution:

Step 1: Understanding the Concept:

A Zener diode acts as a voltage regulator when operated in its reverse breakdown region.

Once the magnitude of the applied reverse voltage exceeds the Zener breakdown voltage, the

potential difference across its terminals remains constant at VZ .

Step 3: Detailed Explanation:

1. Evaluate the biasing condition of the Zener diode:

The magnitude of the applied reverse voltage is:
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|Vapplied|= 5 V

The Zener breakdown voltage is:

VZ = 3 V

Since the applied reverse voltage is greater than the breakdown voltage:

5 V> 3 V

The Zener diode enters its reverse breakdown state.

2. Determine the voltage across the terminals:

In the reverse breakdown region, an ideal Zener diode maintains a constant voltage difference

across its terminals equal to its rated breakdown voltage.

Therefore, the magnitude of the potential difference is:

|VB − VA|= 3 V

Step 4: Final Answer:

The magnitude of the voltage difference is 3 V, which corresponds to Option (C).

Quick Tip: You can think of a Zener diode in reverse breakdown as a constant DC voltage source of

value VZ . It "clips" any voltage higher than its rating to protect downstream components.

27. Water flows in a streamline motion through a horizontal pipe of circular cross-section

as shown in the figure. The pressure difference of water between P and Q is 15 Nm−2. The

area of cross-section at P and Q are 40 cm2 and 20 cm2, respectively. The rate of flow of water
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through the pipe, in cm3s−1, is : [Take density of water = 1000 kg m−3]

(A) 300

(B) 400

(C) 100

(D) 200

Correct Answer: (B) 400

Solution:

Step 1: Understanding the Concept:

For horizontal streamline fluid flow, we use the equation of continuity and Bernoulli’s equation

to relate fluid velocity and pressure across different cross-sectional areas.

Step 2: Key Formula or Approach:

1. Equation of continuity:

A1v1 = A2v2

2. Bernoulli’s equation for horizontal flow:

P1 +
1
2
ρv2

1 = P2 +
1
2
ρv2

2

Step 3: Detailed Explanation:

Let point 1 be P and point 2 be Q.

Given:

- A1 = 40 cm2 = 40× 10−4 m2

- A2 = 20 cm2 = 20× 10−4 m2

- P1 − P2 = 15 N m−2
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From the continuity equation:

A1v1 = A2v2 =⇒ 40v1 = 20v2 =⇒ v2 = 2v1

Substitute v2 = 2v1 into Bernoulli’s equation:

P1 − P2 =
1
2
ρ(v2

2 − v2
1 )

15=
1
2
(1000)
�

(2v1)
2 − v2

1

�

15= 500(4v2
1 − v2

1 ) = 1500v2
1

v2
1 =

15
1500

=
1

100
=⇒ v1 = 0.1 m s−1

Calculate the rate of flow Q:

Q = A1v1 = (40× 10−4 m2)× (0.1 m s−1) = 4× 10−4 m3 s−1

Convert to cm3 s−1:

Q = 4× 10−4 × 106 = 400 cm3 s−1

Step 4: Final Answer:

The rate of flow is 400 cm3 s−1, which corresponds to Option (B).
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Quick Tip: To avoid calculation errors, always express velocity in terms of the other first using the

continuity equation. Keep your units consistent in SI before converting at the end.

28. Apar ticleo f massM moves along a horizontal x axis from x = 0 to x = L. The coefficient of

kinetic friction varies as a function of x as µk(x) = µ0−αx , where µ0,α are constants, so that µk(L) =

0. The total work done by the frictional force during the motion is nµ0M g L. The value of n is :

(A) 1/3

(B) 1/2

(C) 3

(D) 1

Correct Answer: (B) 1/2

Solution:

Step 1: Understanding the Concept:

Frictional force opposes the displacement of a moving body. Since the coefficient of kinetic

friction µk(x) is a function of position x , the friction force is variable. We must integrate to

find the total work done.

Step 2: Key Formula or Approach:

The friction force is:

f = µk(x)N = µk(x)M g

The work done by friction is:

W = −
∫ L

0

f d x

Step 3: Detailed Explanation:
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- Step 1: Find the value of constant α:

Given µk(L) = 0:

µ0 −αL = 0 =⇒ α=
µ0

L

- Step 2: Set up the integral for the work done:

W = −
∫ L

0

(µ0 −αx)M g d x

Substitute α= µ0
L :

W = −M g

∫ L

0

�

µ0 −
µ0

L
x
�

d x

W = −µ0M g

∫ L

0

�

1−
x
L

�

d x

- Step 3: Perform the integration:

W = −µ0M g
�

x −
x2

2L

�L

0

W = −µ0M g
�

L −
L2

2L

�

= −µ0M g
�

L −
L
2

�

= −
1
2
µ0M g L

The magnitude of the work done is 1
2µ0M g L. Comparing this with nµ0M g L:

n=
1
2

Step 4: Final Answer:

The value of n is 1/2, which corresponds to Option (B).
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Quick Tip: For a linear variation of force, you can use the average force shortcut:

Favg =
Finitial + Ffinal

2
=
µ0M g + 0

2
=
µ0M g

2

The magnitude of work done is simply:

W = Favg × L =
1
2
µ0M g L

This avoids integration completely and saves precious time!

29. A ray of light with wavelength λ is incident on three different photo-electric cells namely

1, 2 and 3. The threshold wavelength of these cells are λ1,λ2 and λ3, respectively and the

stopping potentials are V1, V2 and V3. The relation between λ and threshold wavelengths are

λ1 < λ,λ2 > λ and λ3≫ λ. The correct option is :

(A) V1 > V2, V3 = 0

(B) V1 < V2, V3 = 0

(C) V1 = 0, V2 < V3

(D) V1 = 0, V2 > V3

Correct Answer: (C) V1 = 0, V2 < V3

Solution:

Step 1: Understanding the Concept:

Photoelectric emission occurs only if the wavelength of the incident light λ is less than or

equal to the threshold wavelength λo of the material.

If no emission occurs, the stopping potential is zero. If emission occurs, the stopping potential

is determined by Einstein’s photoelectric equation.
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Step 2: Key Formula or Approach:

- Photoemission condition: λincident ≤ λthreshold

- Stopping potential relation:

eVs = hc
�

1
λ
−

1
λo

�

=⇒ Vs∝
�

1
λ
−

1
λo

�

Step 3: Detailed Explanation:

- Step 1: Evaluate Cell 1:

We are given λ1 < λ. Since the incident wavelength λ is greater than the threshold wavelength

λ1, the energy of the incident photons is less than the work function. No photoemission occurs:

V1 = 0

- Step 2: Compare Cell 2 and Cell 3:

For both cells, λ2 > λ and λ3 ≫ λ. Since the threshold wavelengths are greater than the

incident wavelength, photoemission occurs in both.

The stopping potential formula is:

Vs∝
�

1
λ
−

1
λo

�

Since λ3≫ λ2, we have 1
λ3
≪ 1

λ2
.

Subtracting a much smaller value 1
λ3

from 1
λ yields a larger result:

�

1
λ
−

1
λ3

�

>

�

1
λ
−

1
λ2

�

Therefore:

V3 > V2

Combining all the results:
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V1 = 0, V2 < V3

Step 4: Final Answer:

The correct set of conditions is V1 = 0, V2 < V3, which corresponds to Option (C).

Quick Tip: A higher threshold wavelength means a lower work function, which leaves more kinetic

energy for the emitted photoelectrons and therefore requires a higher stopping potential.

30. Consider that an electron is revolving in an excited state of Hydrogen atom with ve-

locity
p

25.6 × 105 ms−1. The radius of the orbit is x × 10−9 m. The value of x is : [Take

me = 9× 10−31 kg, e = 1.6× 10−19 C, k = 9× 109 N m2C−2]

(A) 2

(B) 1

(C) 4

(D) 3

Correct Answer: (B) 1

Solution:

Step 1: Understanding the Concept:

In Bohr’s model of the hydrogen atom, the electrostatic Coulomb force between the positively

charged nucleus and the electron provides the necessary centripetal force for circular motion.

Step 2: Key Formula or Approach:

Equating forces:
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mev
2

r
=

ke2

r2
=⇒ r =

ke2

mev2

Step 3: Detailed Explanation:

1. Note the given parameters:

- v =
p

25.6× 105 m s−1 =⇒ v2 = 25.6× 1010 m2 s−2

- k = 9× 109 N m2 C−2

- e = 1.6× 10−19 C =⇒ e2 = 2.56× 10−38 C2

- me = 9× 10−31 kg

2. Substitute these values into the radius formula:

r =

�

9× 109
�

×
�

2.56× 10−38
�

(9× 10−31)× (25.6× 1010)

The factor of 9 cancels out from the numerator and denominator:

r =
109 × 2.56× 10−38

10−31 × 25.6× 1010

r =
2.56× 10−29

25.6× 10−21

r = 0.1× 10−8 = 10−9 m

3. Extract the value of x:

Comparing r = 10−9 m with x × 10−9 m:

x = 1

Step 4: Final Answer:

RE-NEET 2026 Page 62 © Zollege.in



The value of x is 1, which corresponds to Option (B).

Quick Tip: Always track powers of 10 carefully during calculation. This particular problem simplifies

beautifully because the coefficient of 9 and the decimals 2.56/25.6= 0.1 cancel out with ease.

31. A car travels on a circular racetrack of radius 50 m, which is banked at an angle θ . If

the car travels at a speed 10 ms−1, then the wear and tear on its tyres is minimum. Taking

g = 10 ms−2, the value of θ is :

(A) tan−1(
p

3/2)

(B) tan−1(2
p

3)

(C) tan−1(1/5)

(D) tan−1(2/5)

Correct Answer: (C) tan−1(1/5)

Solution:

Step 1: Understanding the Concept:

Minimum wear and tear on tyres occurs when the centripetal force is entirely provided by the

horizontal component of the normal reaction force. Under this condition, no frictional force is

required between the tyres and the road surface.

Step 2: Key Formula or Approach:

The condition for optimal banking (zero friction) is:

tanθ =
v2

Rg

Step 3: Detailed Explanation:
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Given values:

- Speed v = 10 m s−1

- Radius R= 50 m

- Gravity g = 10 m s−2

Substitute these values into the formula:

tanθ =
102

50× 10
=

100
500

=
1
5

Solve for the angle θ :

θ = tan−1
�

1
5

�

Step 4: Final Answer:

The angle is tan−1(1/5), which corresponds to Option (C).

Quick Tip: At the optimum design banking speed, the car experiences no sideways frictional force,

which preserves tyre tread and reduces wear.

32. One mole of an ideal monatomic gas undergoes a cyclic process as shown in the figure.

The total heat supplied to the gas is :
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(A) 600 J

(B) 800 J

(C) 400 J

(D) 500 J

Correct Answer: (A) 600 J

Solution:

Step 1: Understanding the Concept:

For any complete thermodynamic cyclic process, the net change in internal energy is zero

(∆U = 0).

According to the First Law of Thermodynamics, the total heat supplied Q to the system is

equal to the net work done W by the system.

Step 2: Key Formula or Approach:

- First Law for a cycle:

Q =W

- The net work done W in a cyclic process on a P-V diagram is the area enclosed by the loop.

Step 3: Detailed Explanation:

The given graph represents a rectangular cycle on a P-V diagram.

The dimensions of the rectangle are:

- Change in pressure ∆P = 300 kPa− 100 kPa= 200 kPa= 200× 103 Pa

- Change in volume ∆V = 5 L− 2 L= 3 L= 3× 10−3 m3

The area of the rectangular loop represents the work done:

W =∆P ·∆V

W =
�

200× 103 Pa
�

×
�

3× 10−3 m3
�
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W = 600 J

Since Q =W for a cyclic process:

Q = 600 J

Step 4: Final Answer:

The total heat supplied is 600 J, which corresponds to Option (A).

Quick Tip: Work done in a cyclic P-V process:

- Clockwise path→ Positive work done.

- Counter-clockwise path→ Negative work done.

Always verify the units (convert kPa to Pa and Liters to m3).

33. A frictionless circular wire of unit radius is fixed on the horizontal plane. Two point

particles of unit mass start moving simultaneously from point A(θ = π/2) with identical

uniform angular speeds in opposite directions, and meet again at point B(θ = −π/2). During

this time, which of the following figures schematically represent the magnitude of the total

linear momentum P of the system, as a function of θ ?
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(A) (1)

(B) (2)

(C) (3)

(D) (4)

Correct Answer: (D) (4)

Solution:

Step 1: Understanding the Concept:

The total linear momentum of a system of particles is the vector sum of their individual

momenta.

Because the two particles are identical, start from the same point, and move with equal speeds

in opposite directions along a circular path, their motions are symmetric.

This symmetry causes certain vector components of their momenta to cancel each other out

while others reinforce.

Step 2: Key Formula or Approach:

The velocity vector of a particle in circular motion of radius r = 1 and speed v can be written

in Cartesian coordinates.

We compute the individual velocity vectors, sum them to find the total momentum vector, and

then find its magnitude.

Step 3: Detailed Explanation:

Let the particles be at an angle θ from the vertical.

The horizontal components of their velocity vectors are equal in magnitude but opposite in

direction. Thus, they cancel out due to symmetry.

The vertical components of their velocities point in the same direction and add up.

The total momentum along the vertical y-axis is:

Py = mv sinθ +mv sinθ = 2mv sinθ

At the start point A (θ = 0 from vertical axis), P = 0.

As the particles move towards the sides, θ increases to π/2, and the sum of the momentum
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increases to its maximum value.

As they approach the bottom meeting point B, the vertical component decreases back to zero.

The magnitude of the total linear momentum follows an absolute sine wave shape starting at

0 at point A and ending at 0 at point B.

Graph (4) correctly depicts this qualitative behaviour.

Step 4: Final Answer:

The correct option is (D).

Quick Tip: In symmetrical circular motion, the total momentum vector always points along the axis of

symmetry. The magnitude varies as a sine wave, reaching zero at both the starting and meeting poles.

34. The lens combination consists of two lenses, L1 and L2, of the focal lengths +10 cm and

−10 cm, respectively. The position of the image formed is :

(A) 30 cm to the right of the concave lens

(B) 60 cm to the right of the concave lens

(C) 20 cm to the left of the concave lens

(D) 60 cm to the left of the concave lens

Correct Answer: (D) 60 cm to the left of the concave lens
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Solution:

Step 1: Understanding the Concept:

For a combination of coaxial thin lenses, the image formed by the first lens acts as the object

for the second lens.

Proper sign conventions must be applied step-by-step.

Step 2: Key Formula or Approach:

The thin lens formula is:

1
v
−

1
u
=

1
f

Step 3: Detailed Explanation:

- Step 1: Image formed by the first lens L1 ( f = +10 cm, u= −30 cm):

Using the lens formula:

1
v1
−

1
−30

=
1

10

1
v1
+

1
30
=

1
10

1
v1
=

1
10
−

1
30
=

3− 1
30

=
2

30
=⇒ v1 = 15 cm

The first lens forms a real image at 15 cm to its right.

- Step 2: Object distance for the second lens L2:

The distance between the two lenses is 3 cm.

Since the image of L1 is formed at 15 cm to the right of L1, the virtual object distance for L2 is:

u2 = 15 cm− 3 cm= 12 cm
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Since the object is to the right of the lens L2, u2 = +12 cm.

- Step 3: Image formed by the second lens L2 ( f = −10 cm):

Using the lens formula:

1
v2
−

1
12
=

1
−10

1
v2
=

1
12
−

1
10
=

5− 6
60

= −
1

60
=⇒ v2 = −60 cm

The negative sign indicates that the final image is formed 60 cm to the left of the concave lens.

Step 4: Final Answer:

The final image is 60 cm left of the concave lens, corresponding to Option (D).

Quick Tip: Always calculate the virtual object distance for the second lens by subtracting the lens

separation from the first image distance: u2 = v1 − d. Maintain proper signs!

35. Two planets P1 and P2 with equal mass have radii R1 and R2, where R2 = R1/2. The escape

speeds of P1 and P2 are v1 and v2, respectively. Then v2/v1 is :

(A)
p

2

(B) 2

(C) 1/
p

2

(D) 1

Correct Answer: (A)
p

2

Solution:
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Step 1: Understanding the Concept:

The escape velocity of a body from a planet depends on the mass and radius of the planet.

Step 2: Key Formula or Approach:

The escape velocity is given by:

ve =

√

√2GM
R

For planets of equal mass, ve∝
1p
R
.

Step 3: Detailed Explanation:

Let the escape velocity of planet P1 be v1:

v1 =

√

√2GM
R1

Let the escape velocity of planet P2 be v2:

v2 =

√

√2GM
R2

Taking the ratio:

v2

v1
=

√

√R1

R2

Given R2 =
R1
2 , we substitute this in the equation:

v2

v1
=

√

√ R1

R1/2
=
p

2

Step 4: Final Answer:

Thus, the ratio is
p

2, corresponding to Option (A).
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Quick Tip: A smaller radius for the same mass leads to a stronger surface gravitational field, which

increases the escape velocity.

36. An electromagnetic wave travelling in a lossless dielectric medium having a lossless dielec-

tric constant, εr = 9, has the electric field, Ex = E0 sin(kz − 2π× 106 t) Vm−1, where E0 is the

amplitude and k is the wave vector. Among the following options, the incorrect choice is :

(A) The magnetic field is given by the relation B y = B0
v sin(kz − 2π× 106 t)

(B) The direction of propagation of the electromagnetic wave is along +z

(C) The speed of the electromagnetic wave inside the medium is 108 ms−1

(D) The wavelength of the electromagnetic wave inside the medium is 300 m

Correct Answer: (D) The wavelength of the electromagnetic wave inside the medium is 300 m

Solution:

Step 1: Understanding the Concept:

An electromagnetic wave in a dielectric medium travels slower than in a vacuum.

The properties of the wave, such as frequency, speed, and wavelength, can be determined

directly from the wave equation.

Step 2: Key Formula or Approach:

1. Wave speed in dielectric:

v =
c
p
εr

2. From the electric field equation Ex = E0 sin(kz −ωt), we identify:

ω= 2π f = 2π× 106 rad s−1 =⇒ f = 106 Hz

3. Wavelength:
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λ=
v
f

Step 3: Detailed Explanation:

Let us test the statements:

- Check (C): Speed of the wave:

v =
3× 108

p
9
=

3× 108

3
= 108 m s−1

This statement is correct.

- Check (D): Wavelength of the wave:

Using v = 108 m s−1 and f = 106 Hz:

λ=
v
f
=

108

106
= 100 m

Since the actual wavelength is 100 m, the statement "Wavelength is 300 m" is incorrect.

- Check (A): The magnetic field relation is correct as By =
E0
v sin(kz −ωt).

- Check (B): The phase term is kz −ωt, which indicates wave propagation along the positive

z-axis (+z). This is correct.

Step 4: Final Answer:

The incorrect statement is (D).

Quick Tip: Always read the question carefully to see if it asks for the correct or incorrect statement.

Many students lose marks by choosing the first correct statement they calculate!

37. Consider a particle moving along a straight line, whose position as a function of time is

given by s(t) = αt2 − β t + γ, where α= 1 ms−2,β = 6 ms−1 and γ= 5 m. The average speed of

the particle, in ms−1, from t = 0 s to t = 6 s is :

(A) 3
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(B) 0

(C) 12

(D) 6

Correct Answer: (A) 3

Solution:

Step 1: Understanding the Concept:

Average speed is defined as the total distance covered divided by the total time taken.

Since the motion is rectilinear, if the particle reverses its direction of motion during the

journey, the distance traveled will be greater than the magnitude of displacement.

Thus, we must first determine if and when the velocity changes sign.

Step 2: Key Formula or Approach:

The velocity v(t) is the time-derivative of position s(t):

v(t) =
ds
d t

The particle reverses direction at the instant where v(t) = 0.

The total distance is calculated by summing the absolute displacements of each monotonic

segment of motion.

Step 3: Detailed Explanation:

Given the position function:

s(t) = t2 − 6t + 5

Differentiating with respect to time to get the velocity function:

v(t) = 2t − 6

Setting the velocity to zero to locate the turning point:

RE-NEET 2026 Page 75 © Zollege.in



2t − 6= 0 =⇒ t = 3 s

Since t = 3 s lies inside the interval [0,6] s, the particle reverses its direction at this instant.

We calculate the positions at critical points:

- At t = 0 s:

s(0) = 5 m

- At t = 3 s:

s(3) = (3)2 − 6(3) + 5= 9− 18+ 5= −4 m

- At t = 6 s:

s(6) = (6)2 − 6(6) + 5= 36− 36+ 5= 5 m

Now, calculate the distance in each interval:

- From t = 0 to t = 3 s:

d1 = |s(3)− s(0)|= | − 4− 5|= 9 m

- From t = 3 to t = 6 s:

d2 = |s(6)− s(3)|= |5− (−4)|= 9 m

Total distance traveled:

dtotal = d1 + d2 = 9+ 9= 18 m

Calculate the average speed:
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Average Speed=
dtotal

∆t
=

18 m
6 s

= 3 m s−1

Step 4: Final Answer:

The average speed is 3 m s−1, which corresponds to Option (A).

Quick Tip: Always check if the velocity becomes zero during the given time interval.

If v = 0 at some intermediate point, the total distance is greater than the magnitude of displacement,

and average speed will be greater than average velocity.

38. In Geiger-Marsden experiment, the number of scattered α-particles N(θ) is plotted as a

function of scattering angle θ . Which of the following options represents the correct plot ?
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(A) (1)

(B) (2)

(C) (3)

(D) (4)

Correct Answer: (A) (1)

Solution:

Step 1: Understanding the Concept:

Rutherford’s alpha-particle scattering experiment demonstrated that the vast majority of
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alpha particles pass through the gold foil with little or no deflection, while only a very small

fraction are scattered at large angles.

Step 2: Key Formula or Approach:

The number of scattered particles N(θ) at a scattering angle θ is given by the Rutherford

scattering formula:

N(θ)∝
1

sin4
�

θ
2

�

Step 3: Detailed Explanation:

For small scattering angles θ :

sin
�

θ

2

�

≈
θ

2

Therefore, the relationship reduces to:

N(θ)∝
1
θ 4

This describes an inverse fourth-power relationship.

A graph of N(θ ) versus θ shows an extremely high value near 0◦, which decays very rapidly

as θ increases. This characteristic curve represents an inverse fourth power decay, as shown

in Graph (1).

Step 4: Final Answer:

The correct plot is Graph (1), which corresponds to Option (A).

Quick Tip: Remember the relation N(θ )∝ 1
sin4(θ/2) . Since the denominator increases extremely fast

with θ , the curve has an extremely steep decay.
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39. For sound waves, if the number of nodes for the 5th harmonic of an open-ended pipe

is n and that for the 9th harmonic of the same pipe with one of its ends closed is m, the ratio n
m is :

(A) 1

(B) 3/5

(C) 5/9

(D) 9/5

Correct Answer: (A) 1

Solution:

Step 1: Understanding the Concept:

Standing waves in pipes are characterized by nodes (points of zero displacement) and

antinodes (points of maximum displacement).

An open-ended pipe has antinodes at both open ends.

A closed-ended pipe has a node at the closed end and an antinode at the open end.

Step 2: Key Formula or Approach:

- For an open-ended pipe:

The k-th harmonic contains k nodes.

- For a closed-ended pipe:

Only odd harmonics are produced, and the number of nodes in the p-th harmonic (where p is

odd) is:

Number of nodes=
p+ 1

2

Step 3: Detailed Explanation:

1. In the open-ended pipe, for the 5th harmonic:

The number of nodes is:

n= 5
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2. In the closed-ended pipe, for the 9th harmonic:

The number of nodes is:

m=
9+ 1

2
=

10
2
= 5

3. Now, we compute the ratio n
m :

n
m
=

5
5
= 1

Step 4: Final Answer:

The ratio is 1, which corresponds to Option (A).

Quick Tip: For an open organ pipe, the number of nodes is equal to the harmonic number. For a closed

organ pipe, harmonics are odd, and the number of nodes is the "mode" number (e.g. the 9th harmonic

is the 5th mode, so it has 5 nodes).

40. Consider a long solenoid of length l and radius R. If n is the number of turns per unit

length and µ0 is the permeability of free space, the inductance of the solenoid is :

(A) (µ0/2π)n2r2l

(B) 2µ0πn2r2l

(C) µ0πn2r2l

(D) µ0n2r2l

Correct Answer: (C) µ0πn2r2l

Solution:

Step 1: Understanding the Concept:
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The self-inductance L of a solenoid is a measure of the magnetic flux linked through its turns per

unit current flowing through it. It depends entirely on the physical dimensions and turn density.

Step 2: Key Formula or Approach:

The self-inductance of a long solenoid is given by:

L = µ0n2Al

where:

- n is the number of turns per unit length,

- A is the cross-sectional area of the solenoid,

- l is the length of the solenoid.

Step 3: Detailed Explanation:

The cross-sectional area of a solenoid with circular cross-section of radius R is:

A= πR2

Substituting this area expression into the self-inductance formula:

L = µ0n2
�

πR2
�

l

Rearranging terms for standard presentation:

L = µ0πn2R2l

Step 4: Final Answer:

This derived equation corresponds to Option (C).

RE-NEET 2026 Page 82 © Zollege.in



Quick Tip: Always distinguish between total number of turns N and turns per unit length n:

- Since n = N/l, the formula can also be written as L = µ0N2A
l . Keep this in mind to avoid formula

confusion!

41. A current I0 flows through a metallic circular loop of radius r as shown in the figure.

Resistance of the segment ABC is half that of ADC. Magnitude of magnetic field at the center O

of the loop is :

(A) µ0 I0
2r

(B) 0

(C) µ0 I0
12r

(D) µ0 I0
4r

Correct Answer: (B) 0
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Solution:

Step 1: Understanding the Concept:

When current enters a closed loop, it splits into two parallel branches. The current divides

inversely proportional to the resistance of each branch.

The magnetic fields at the center of the loop due to both branches point in opposite directions,

and the net magnetic field is their vector sum.

Step 2: Key Formula or Approach:

The magnetic field at the center of a circular arc carrying current I and subtending angle θ at

the center is:

B =
µ0I
4πr

θ

The current division formula in parallel branches is:

I1R1 = I2R2

And since resistance R of a uniform segment is directly proportional to its length (or the angle

θ it subtends at the center):

R∝ θ =⇒ I1θ1 = I2θ2

Step 3: Detailed Explanation:

Let θ1 be the angle of arc ABC and θ2 be the angle of arc ADC.

The currents in the two branches are I1 (through ABC) and I2 (through ADC).

Using the relation R∝ θ , we can write the current division:

I1RABC = I2RADC =⇒ I1θ1 = I2θ2
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The magnetic field B1 due to the arc ABC is:

B1 =
µ0I1θ1

4πr

The magnetic field B2 due to the arc ADC is:

B2 =
µ0I2θ2

4πr

By the right-hand rule, the magnetic fields B1 and B2 are directed in opposite directions (one

into the page and one out of the page).

Since I1θ1 = I2θ2, their magnitudes are exactly equal:

B1 = B2

Therefore, the net magnetic field at the center O is:

Bnet = B1 − B2 = 0

Step 4: Final Answer:

The magnitude of the magnetic field at the center is 0, which corresponds to Option (B).

Quick Tip: For any rigid circular conductor where current enters and leaves at any two points, the

magnetic fields produced by the two parallel arcs at the center always cancel each other out completely,

regardless of the individual arc resistances.

42. The temperature of a metallic sphere of radius R is increased by a small amount ∆T . If

the linear coefficient of thermal expansion of the metal is α, the approximate increase in the

volume of the sphere is :
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(A) 4πR3α∆T

(B) 6πR3α∆T

(C) 2πR3α∆T

(D) 3πR3α∆T

Correct Answer: (A) 4πR3α∆T

Solution:

Step 1: Understanding the Concept:

When the temperature of an isotropic solid body is increased, it expands uniformly in all three

dimensions.

The fractional change in volume is related to the temperature change by the coefficient of

volume expansion γ.

Step 2: Key Formula or Approach:

For isotropic solids, the coefficient of volume expansion γ is thrice the coefficient of linear

expansion α:

γ= 3α

The change in volume ∆V of a body of initial volume V is:

∆V = γV∆T

Step 3: Detailed Explanation:

The initial volume V of a metallic sphere of radius R is:

V =
4
3
πR3

The volume expansion formula is:
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∆V = γV∆T

Substitute γ= 3α and V = 4
3πR3 into the equation:

∆V = (3α)
�

4
3
πR3
�

∆T

Simplify the expression:

∆V = 4πR3α∆T

Step 4: Final Answer:

The approximate increase in the volume of the sphere is 4πR3α∆T , which is Option (A).

Quick Tip: Always remember the relation for isotropic solids: α : β : γ= 1 : 2 : 3, where α is linear, β

is areal, and γ is volume expansion. This basic relation simplifies many thermal expansion problems.

43. One main scale division of a Vernier calliper is equal to 1 mm and the number of divisions

on the Vernier scale is 10. When both the jaws touch each other, the Vernier scale shifts to the

left of zero of the main scale in such a way that 4th Vernier division coincides with a division of

the main scale. If this Vernier calliper measures the length of a wire to be 1 cm, the actual

length of the wire is:

(A) 1.00 cm

(B) 1.04 cm

(C) 0.60 cm

(D) 0.96 cm

Correct Answer: (B) 1.04 cm
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Solution:

Step 1: Understanding the Concept:

When the jaws of a Vernier caliper are closed, the zero of the Vernier scale should ideally

coincide with the zero of the main scale.

If the Vernier zero shifts to the left of the main scale zero, it indicates a negative zero error.

This error must be subtracted from the observed reading to find the actual measurement.

Step 2: Key Formula or Approach:

1. Least Count (LC) is:

LC=
1 MSD

Total Vernier Divisions

LC=
1 mm

10
= 0.1 mm= 0.01 cm

2. Zero Error:

Since the shift is to the left, the zero error is negative:

Zero Error= −(n× LC)

where n= 4 is the coinciding division.

Zero Error= −(4× 0.01 cm) = −0.04 cm

3. Actual Reading:

Actual Reading= Observed Reading− Zero Error

Step 3: Detailed Explanation:
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The observed reading of the wire is:

Observed Reading= 1.00 cm

Using our zero error calculation:

Actual Reading= 1.00 cm− (−0.04 cm)

Since subtracting a negative number results in addition:

Actual Reading= 1.00 cm+ 0.04 cm= 1.04 cm

Step 4: Final Answer:

The actual length of the wire is 1.04 cm, which corresponds to Option (B).

Quick Tip: Remember the sign convention for zero error:

- Shift to the right→ Positive Zero Error (subtract from reading).

- Shift to the left→ Negative Zero Error (add to reading).

44. Consider three media P, Q and R with refractive indices 1, 1.25 and 1.5, respectively. The

medium Q, having a thickness of 5 cm, is placed between extended media P and R as shown in

the figure. An object O is placed at the centre of medium Q. If viewed from medium P near

the normal direction, the apparent depth is h1. For similar observation from medium R, the

apparent depth is h2. The value of |h1 − h2| in cm is :
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(A) 2

(B) 3

(C) 0

(D) 1

Correct Answer: (D) 1

Solution:

Step 1: Understanding the Concept:

When an object in a medium of refractive index µobject is viewed from another medium of

refractive index µobserver near the normal direction, its apparent depth differs from its real depth.

Step 2: Key Formula or Approach:

The apparent depth formula is:

Apparent Depth= Real Depth×
µobserver

µobject

Step 3: Detailed Explanation:

The object O is at the center of medium Q, which has a thickness of 5 cm.
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Thus, the real depth of the object from either boundary of medium Q is:

d =
5
2
= 2.5 cm

The refractive index of the object medium is µQ = 1.25.

- Case 1: Viewed from medium P (µP = 1):

The observer is in medium P, so µobserver = 1.

The apparent depth h1 is:

h1 = d ×
µP

µQ
= 2.5×

1
1.25

= 2 cm

- Case 2: Viewed from medium R (µR = 1.5):

The observer is in medium R, so µobserver = 1.5.

The apparent depth h2 is:

h2 = d ×
µR

µQ
= 2.5×

1.5
1.25

= 3 cm

We need to find the absolute difference:

|h1 − h2|= |2− 3|= 1 cm

Step 4: Final Answer:

The value of the difference is 1 cm, which corresponds to Option (D).

Quick Tip: Remember: Apparent depth is directly proportional to the refractive index of the medium

of the observer. If the observer is in a denser medium, the object appears farther away, and if in a rarer

medium, it appears closer.
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45. A point charge Q is placed inside a cavity within a solid isolated conducting sphere.

Consider points A, B and C as shown in the figure, where the magnitudes of the electric fields

are EA, EB, and EC , respectively. The points B and C are at the same distance from the center of

the solid sphere. The correct option is:

(A) EA = 0, EB > EC

(B) EA ̸= 0, EB < EC

(C) EA = 0, EB = EC

(D) EA ̸= 0, EB = EC

Correct Answer: (D) EA ̸= 0, EB = EC

Solution:

Step 1: Understanding the Concept:

Electrostatic properties of conductors state that the electric field inside the conducting

material itself is zero.

However, a non-zero electric field can exist inside a cavity within the conductor if a net charge

is placed inside it.

Outside the conductor, the charge on the outer surface redistributes symmetrically to shield

the external field from the internal cavity geometry.

Step 3: Detailed Explanation:

- Analysis at point A (inside the cavity):

The cavity contains a point charge Q. Therefore, the electric field inside the cavity at point A

is non-zero:

EA ̸= 0
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- Analysis at points B and C (outside the sphere):

The outer surface of the conducting sphere redistributes its charge symmetrically, regardless

of the position of the cavity inside.

Thus, the external electric field is spherically symmetric and depends only on the total

enclosed charge and the radial distance from the center of the sphere.

Since B and C are at the same distance from the center, the electric field strength at both

points is equal:

EB = EC

Step 4: Final Answer:

The correct set of conditions is EA ̸= 0, EB = EC , corresponding to Option (D).

Quick Tip: Remember: The conducting material shields the outside world from any asymmetric

arrangement inside the cavity. The external electric field behaves as if the total charge is uniformly

distributed at the center.

Chemistry

46. The lanthanide ion having four unpaired electrons is (Given: Atomic numbers of Ce = 58,

Nd = 60, Tb = 65 and Ho = 67):

(A) Tb3+

(B) Ho3+

(C) Nd3+

(D) Ce3+

Correct Answer: (B) Ho3+
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Solution:

Step 1: Understanding the Concept:

The electronic configuration of lanthanides (f-block elements) involves the progressive filling

of the inner 4 f subshell.

Trivalent lanthanide ions (M3+) are formed by removing three electrons, typically both 6s

electrons and one from either the 5d or 4 f subshells.

Step 3: Detailed Explanation:

Let us find the configuration and unpaired electrons for each ion:

1. Ce3+ (Cerium, Z = 58):

- Neutral Ce: [X e]4 f 15d16s2

- Ce3+δ: [X e]4 f 1

- This configuration contains n= 1 unpaired electron.

2. Nd3+ (Neodymium, Z = 60):

- Neutral Nd: [X e]4 f 46s2

- Nd3+: [X e]4 f 3

- Using Hund’s rule, these 3 electrons occupy three separate f-orbitals, giving n= 3 unpaired

electrons.

3. Tb3+ (Terbium, Z = 65):

- Neutral Tb: [X e]4 f 96s2

- Tb3+: [X e]4 f 8

- An f 8 configuration has 8 electrons. Seven f-orbitals are filled singly first, and the eighth

electron pairs up. This leaves 7− 1= 6 unpaired electrons.

4. Ho3+ (Holmium, Z = 67):

- Neutral Ho: [X e]4 f 116s2

- Ho3+: [X e]4 f 10

- In f 10, seven electrons occupy the seven orbitals singly, and three electrons pair up. This

leaves 14− 10= 4 unpaired electrons.

Step 4: Final Answer:

The lanthanide ion with exactly four unpaired electrons is Ho3+, which corresponds to Option

(B).
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Quick Tip: For any M3+ lanthanide ion with a 4 f m configuration where m> 7, the number of unpaired

electrons can be quickly found using the shortcut:

n= 14−m

For Holmium (Ho3+), m= 10, so the number of unpaired electrons is 14− 10= 4.

47. The standard electrode potential (E◦) for the half-cell reaction Fe3++ e−→ Fe2+ at 298 K is:

(Given: E◦(Fe3+/Fe) = −0.04 V and E◦(Fe2+/Fe) = −0.44 V)

(A) −0.48 V

(B) +0.92 V

(C) +0.40 V

(D) +0.76 V

Correct Answer: (D) +0.76 V

Solution:

Step 1: Understanding the Concept:

Standard electrode potentials (E◦) are intensive properties and cannot be added or subtracted

directly when combining half-cell reactions with different numbers of transferred electrons.

Instead, we must convert them into Gibbs free energy changes (∆G◦), which are extensive

properties and can be combined linearly.

Step 2: Key Formula or Approach:

The relationship between Gibbs free energy and cell potential is:

∆G◦ = −nF E◦
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Step 3: Detailed Explanation:

Let us set up the equations:

- Reaction 1: Reduction of Fe3+ to Fe:

Fe3+ + 3e−→ Fe, n1 = 3, E◦1 = −0.04 V

∆G◦1 = −n1F E◦1 = −3 · F · (−0.04) = +0.12F . . . (Equation A)

- Reaction 2: Reduction of Fe2+ to Fe:

Fe2+ + 2e−→ Fe, n2 = 2, E◦2 = −0.44 V

∆G◦2 = −n2F E◦2 = −2 · F · (−0.44) = +0.88F . . . (Equation B)

- Target Reaction 3: Reduction of Fe3+ to Fe2+:

Fe3+ + e−→ Fe2+, n3 = 1, E◦3 =?

We can obtain the target reaction by subtracting Reaction 2 from Reaction 1:

Target Reaction 3= Reaction 1−Reaction 2

Thus, we combine their Gibbs free energies in the same manner:

∆G◦3 =∆G◦1 −∆G◦2

Substitute the values from Equation A and Equation B:
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∆G◦3 = 0.12F − 0.88F = −0.76F

Using the free energy relation for the target reaction:

∆G◦3 = −n3F E◦3

−0.76F = −1 · F · E◦3 =⇒ E◦3 = +0.76 V

Step 4: Final Answer:

The standard potential for the Fe3+/Fe2+ half-cell is+0.76 V, which corresponds to Option (D).

Quick Tip: You can use a simplified shortcut formula derived directly from the free energy equations:

E◦3 =
n1E◦1 − n2E◦2

n3

Substituting our values:

E◦3 =
3(−0.04)− 2(−0.44)

1
= −0.12+ 0.88= +0.76 V

This saves significant time during exams!

48. Given below are two statements:

Statement-I: Heating NaCl with concentrated H2SO4 and MnO2 results in oxidation of Mn.

Statement-II: Heating NaI with concentrated H2SO4 and MnO2 results in reduction of Mn.

In light of the above statements, choose the most appropriate answer from the options given

below:
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(A) Statement-I is correct but Statement-II is incorrect.

(B) Statement-I is incorrect but Statement-II is correct.

(C) Both Statement-I and Statement-II are correct.

(D) Both Statement-I and Statement-II are incorrect.

Correct Answer: (B) Statement-I is incorrect but Statement-II is correct.

Solution:

Step 1: Understanding the Concept:

Manganese dioxide (MnO2) is a powerful oxidizing agent in acidic media. When heated with

a halide salt in the presence of concentrated sulfuric acid, it oxidizes the halide anions to their

respective elemental halogens, while manganese itself undergoes reduction.

Step 3: Detailed Explanation:

- Step 1: Analyze Statement-I:

When sodium chloride (NaCl) is heated with concentrated H2SO4 and MnO2, the balanced

chemical equation is:

4NaCl+MnO2 + 4H2SO4→ 4NaHSO4 +MnSO4 +Cl2 ↑ +2H2O

Looking at the oxidation state changes:

- Chlorine is oxidized from −1 (in NaCl) to 0 (in Cl2).

- Manganese is reduced from +4 (in MnO2) to +2 (in MnSO4).

Since manganese is reduced, Statement-I (claiming oxidation of Mn) is incorrect.

- Step 2: Analyze Statement-II:

When sodium iodide (NaI) is heated under identical conditions with concentrated H2SO4

and MnO2, a parallel redox reaction occurs:

4NaI+MnO2 + 4H2SO4→ 4NaHSO4 +MnSO4 + I2 ↑ +2H2O

Here, iodine is oxidized to I2, and manganese is reduced from +4 to +2.

Since manganese undergoes reduction, Statement-II is correct.
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Step 4: Final Answer:

Statement-I is incorrect but Statement-II is correct, which corresponds to Option (B).

Quick Tip: Manganese dioxide (MnO2) always acts as an electron acceptor (oxidizing agent) in these

tests. Therefore, manganese itself is consistently reduced from +4 to +2, while the halide ions lose

electrons and are oxidized to form free elemental halogen gases.

49. The complex which has facial and meridional isomers is (Given: py = pyridine and en =

H2N−CH2 −CH2 −NH2):

(A) [Co(NH3)4(H2O)2]3+

(B) [Ni(en)2(H2O)2]2+

(C) [Cr(py)3(Cl)3]

(D) [Cr(H2O)6]3+

Correct Answer: (C) [Cr(py)3(Cl)3]

Solution:

Step 1: Understanding the Concept:

Facial ( f ac) and meridional (mer) isomerism is a specific category of geometrical isomerism

observed exclusively in octahedral coordination complexes. This type of isomerism occurs in

complexes of the structural type [MA3B3], where M is the central metal ion, and A and B are

two different types of monodentate ligands.

Step 3: Detailed Explanation:

Let us analyze the structural formula types of the provided coordination complexes:

1. [Co(NH3)4(H2O)2]3+: This complex fits the pattern [MA4B2]. Complexes of this general

formula display cis- and t rans- geometrical isomerism, not f ac/mer.

2. [Ni(en)2(H2O)2]2+: This complex fits the pattern [M(AA)2B2], where en is a bidentate
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ligand. This type also exhibits cis- and t rans- geometrical isomerism alongside optical activity

for the cis form.

3. [Cr(py)3(Cl)3]: Here, pyridine (py) and chloride (Cl−) are monodentate ligands. The

central metal Chromium is coordinated to three pyridine molecules and three chloride ions.

This fits the [MA3B3] type complex exactly. It can exist as distinct facial and meridional

geometrical isomers.

4. [Cr(H2O)6]3+: This complex matches the general form [MA6]. All six coordinated ligands

are identical. Consequently, there can be no geometrical variation or isomerism.

Step 4: Final Answer:

The complex that exhibits facial and meridional isomerism is [Cr(py)3(Cl)3], which corre-

sponds to Option (C).

Quick Tip: To spot f ac −mer isomerism instantly, look for an octahedral complex with two types of

monodentate ligands in a 3:3 ratio, satisfying the format [Ma3 b3]. No other stoichiometry forms facial

and meridional pairs!

50. Among the following, the compound having conjugated double bonds is:

(A) hepta-1,5-diene

(B) hepta-1,6-diene

(C) hepta-1,3-diene

(D) hepta-1,4-diene

Correct Answer: (C) hepta-1,3-diene

Solution:

Step 1: Understanding the Concept:

A conjugated system of double bonds is one where two double bonds are separated from

each other by exactly one single covalent σ-bond (an alternating double-single-double bond
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pattern).

This arrangement allows continuous overlap of p-orbitals across the carbon chain, stabilizing

the molecule through resonance. If two double bonds are separated by two or more single

bonds, they are classified as isolated double bonds.

Step 3: Detailed Explanation:

Let us analyze the structure of each option:

- Option (C) hepta-1,3-diene:

The skeletal structure is:

1
CH2 =

2
CH−

3
CH=

4
CH−

5
CH2 −

6
CH2 −

7
CH3

Here, the double bonds are between C1=C2 and C3=C4. These two double bonds are

separated by exactly one single bond (C2-C3). This forms a conjugated system.

- Option (D) hepta-1,4-diene:

The skeletal structure is:

CH2 = CH−CH2 −CH= CH−CH2 −CH3

Here, the double bonds are separated by an sp3 hybridized carbon (C3), meaning there are

two consecutive single bonds between the π-bonds. Thus, the double bonds are isolated.

- Option (A) hepta-1,5-diene:

The skeletal structure is:

CH2 = CH−CH2 −CH2 −CH= CH−CH3

Here, three single bonds separate the double bonds, making them isolated.

- Option (B) hepta-1,6-diene:

The skeletal structure is:

CH2 = CH−CH2 −CH2 −CH2 −CH= CH2
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Here, the double bonds are at the two extreme ends, separated by four single bonds, making

them isolated.

Step 4: Final Answer:

The compound containing conjugated double bonds is hepta-1,3-diene, which corresponds to

Option (C).

Quick Tip: To quickly find if a named diene is conjugated, subtract the lower locant numbers of the

double bonds:

- For hepta-1,3-diene: 3− 1= 2. A difference of exactly 2 always indicates a conjugated system.

- A difference greater than 2 indicates isolated double bonds.

51. Match the species in List I with their geometry in List II:

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (D) A-III, B-IV, C-I, D-II

Solution:
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Step 1: Understanding the Concept:

To find the molecular geometry of main-group species, we use Valence Shell Electron Pair

Repulsion (VSEPR) theory to compute the steric number.

For transition metal complexes, coordination geometry is determined using Valence Bond

Theory (VBT) or Crystal Field Theory (CFT) based on coordination number and ligand field

strength.

Step 2: Key Formula or Approach:

Steric number Z is:

Z =
1
2
[V +M − C + A]

where:

- V = valence electrons of the central atom,

- M = number of monovalent atoms,

- C = cationic charge,

- A= anionic charge.

Step 3: Detailed Explanation:

- Step 1: Analyze Species A (PCl5):

Phosphorus is in Group 15 (V = 5) and is bonded to 5 monovalent Cl atoms (M = 5):

Z =
1
2
[5+ 5− 0+ 0] = 5

Z = 5 corresponds to sp3d hybridization. With 5 bond pairs and 0 lone pairs, the geometry is

Trigonal bipyramidal.

Thus, A matches with III.

- Step 2: Analyze Species B (BrF5):

Bromine is in Group 17 (V = 7) and is bonded to 5 monovalent F atoms (M = 5):

Z =
1
2
[7+ 5− 0+ 0] = 6
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Z = 6 corresponds to sp3d2 hybridization. With 5 bond pairs and 1 lone pair, the geometry is

Square pyramidal.

Thus, B matches with IV.

- Step 3: Analyze Species C (BF−4 ):

Boron is in Group 13 (V = 3) with 4 monovalent F atoms and a −1 charge (A= 1):

Z =
1
2
[3+ 4− 0+ 1] = 4

Z = 4 corresponds to sp3 hybridization. With 4 bond pairs and 0 lone pairs, the geometry is

Tetrahedral.

Thus, C matches with I.

- Step 4: Analyze Species D ([Ni(CN)4]2−):

This is a transition metal complex. Nickel is in the +2 oxidation state:

Ni2+ = [Ar]3d84s0

Since CN− is a strong-field ligand, it forces the pairing of the 3d electrons, leaving one 3d

orbital vacant.

The hybridization is dsp2, which produces a Square Planar coordination geometry.

Thus, D matches with II.

Combining all matches together:

A→ III, B→ IV, C→ I, D→ II

Step 4: Final Answer:

The matching sequence corresponds to Option (D).
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Quick Tip: Remember the classic coordination chemistry case:

- [Ni(CN)4]2− involves a strong-field ligand, causing electron pairing to form dsp2 (Square Planar).

- [NiCl4]2− involves a weak-field ligand, leaving electrons unpaired to form sp3 (Tetrahedral).

52. The amino acid that gives a red-blood colour on treating its sodium fusion extract with

sodium nitroprusside is:

(A) methionine

(B) serine

(C) leucine

(D) threonine

Correct Answer: (A) methionine

Solution:

Step 1: Understanding the Concept:

Lassaigne’s Test (Sodium Fusion Test) is a qualitative analysis used to detect the presence of

nitrogen (N), sulfur (S), and halogens (X) in organic compounds.

During the sodium fusion reaction, these elements are converted into water-soluble sodium

salts.

Step 3: Detailed Explanation:

- Step 1: Identify the origin of the blood-red color:

When an organic compound contains both nitrogen (N) and sulfur (S) simultaneously, they

react with sodium to form sodium thiocyanate (NaSCN):

Na+C+N+ S
∆
−→ NaSCN

When this extract is acidified and treated with ferric chloride (FeCl3), the ferric ions (Fe3+)

react with the thiocyanate ions (SCN−) to form a characteristic blood-red coordination

complex:
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Fe3+ + SCN−→ [Fe(SCN)]2+ (Blood-Red Complex)

- Step 2: Check the chemical composition of the given amino acids:

- Methionine (A): A sulfur-containing amino acid with the formula CH3 − S−CH2 −CH2 −

CH(NH2)−COOH (molecular formula C5H11NO2S). It contains both Nitrogen and Sulfur in

its structure.

- Serine (B): An aliphatic amino acid (C3H7NO3). It contains N but no S.

- Leucine (C): An aliphatic amino acid (C6H13NO2). It contains N but no S.

- Threonine (D): An alcohol-containing amino acid (C4H9NO3). It contains N but no S.

- Step 3: Conclusion:

Since methionine contains both nitrogen and sulfur, its sodium fusion extract yields NaSCN ,

which reacts with Fe3+ to produce the characteristic blood-red coloration.

Step 4: Final Answer:

The correct amino acid is methionine, which corresponds to Option (A).

Quick Tip: Remember the colors in Lassaigne’s Test:

- N only→ Prussian Blue color with FeSO4.

- S only→ Purple/Violet color with sodium nitroprusside.

- N + S together→ Blood-Red color with Fe3+. Only two standard proteinogenic amino acids contain

sulfur: Cysteine and Methionine.

53. A protein undergoes reversible thermal denaturation from its initial state N to denatured

state D according to N ⇋ D. At 60◦C, the concentrations of both N and D are equal at equilib-

rium, and the standard enthalpy change of denaturation is 666 kJ mol−1. The standard entropy

change (∆S◦ in kJ K−1mol−1) of the protein upon denaturation at 60◦C is closest to:

(A) 333.0

(B) 11.1

(C) 2.0
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(D) 2000.0

Correct Answer: (C) 2.0

Solution:

Step 1: Understanding the Concept:

For a chemical reaction at thermodynamic equilibrium, the standard Gibbs free energy change

∆G◦ is related to the equilibrium constant K and standard thermodynamic parameters via the

Gibbs-Helmholtz equation.

Step 2: Key Formula or Approach:

1. Relationship with equilibrium constant:

∆G◦ = −RT ln K

2. Gibbs-Helmholtz relation:

∆G◦ =∆H◦ − T∆S◦

Step 3: Detailed Explanation:

- Step 1: Convert temperature to Kelvin:

T = 60◦C+ 273.15≈ 333 K

- Step 2: Determine the equilibrium constant K:

The reaction is:

N ⇋ D

The equilibrium constant is:
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K =
[D]
[N]

At 60◦C, the concentrations of N and D are equal ([D] = [N]):

K =
[D]
[D]
= 1

- Step 3: Calculate ∆G◦:

∆G◦ = −RT ln(1)

Since ln(1) = 0:

∆G◦ = 0

- Step 4: Calculate the standard entropy change ∆S◦:

Substitute ∆G◦ = 0 into the Gibbs-Helmholtz equation:

0=∆H◦ − T∆S◦

T∆S◦ =∆H◦ =⇒ ∆S◦ =
∆H◦

T

Substitute ∆H◦ = 666 kJ mol−1 and T = 333 K:

∆S◦ =
666 kJ mol−1

333 K
= 2 kJ K−1mol−1

Step 4: Final Answer:

The standard entropy change is 2.0 kJ K−1mol−1, which corresponds to Option (C).
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Quick Tip: Whenever a question states that reactants and products are at equal concentrations at

equilibrium, K = 1, which automatically means ∆G◦ = 0. In this case, the equation simplifies directly

to ∆S◦ = ∆H◦
T .

54. 2A
k
−→ B is a zero-order reaction, where k = 1.0 mol L−1 min−1. If the initial concentration

of A is 2 M, then the time taken to complete 75% of the reaction will be:

(A) 1.0 min

(B) 2.0 min

(C) 1.5 min

(D) 0.75 min

Correct Answer: (D) 0.75 min

Solution:

Step 1: Understanding the Concept:

For a chemical reaction, the rate law must incorporate the stoichiometric coefficient of the

reactants.

In this zero-order reaction, the rate is independent of the reactant concentration but depends

on the stoichiometry of the reaction.

Step 2: Key Formula or Approach:

For a reaction aA→ Products:

Rate= −
1
a

d[A]
d t
= k[A]0 = k

Rearranging and integrating yields:

[A]t = [A]0 − akt
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Step 3: Detailed Explanation:

1. Write the integrated rate equation for the specific reaction 2A
k
−→ B:

Here, a = 2, so:

[A]t = [A]0 − 2kt

2. Determine the remaining concentration at 75% completion:

The initial concentration is [A]0 = 2 M.

If 75% of A is consumed, then 25% remains:

[A]t = 0.25× 2 M= 0.5 M

The concentration consumed is:

[A]0 − [A]t = 2− 0.5= 1.5 M

3. Solve for time t:

From the integrated rate equation:

2kt = [A]0 − [A]t

Substitute k = 1.0 mol L−1 min−1 and the consumed concentration:

2× (1.0)× t = 1.5

2t = 1.5 =⇒ t =
1.5
2
= 0.75 min

Step 4: Final Answer:

The time taken is 0.75 min, which corresponds to Option (D).
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Quick Tip: Always check the stoichiometric coefficient of the reactant! For aA → Product, the

zero-order rate is −∆[A] = akt. Forgetting the factor of a = 2 is a very common mistake that leads to

the incorrect answer of 1.5 min.

55. Given below are two statements:

Statement-I: [Fe(ox)3]3−ischiral.

Statement − I I : t rans− [C r(H2O)2(ox)2]− is chiral.

(Given: oxH2 = HOOC - COOH)

In light of the above statements, choose the most appropriate answer from the options given

below:

(A) Statement-I is correct but Statement-II is incorrect.

(B) Statement-I is incorrect but Statement-II is correct.

(C) Both Statement-I and Statement-II are correct.

(D) Both Statement-I and Statement-II are incorrect.

Correct Answer: (A) Statement-I is correct but Statement-II is incorrect.

Solution:

Step 1: Understanding the Concept:

Chirality in coordination complexes depends on the presence or absence of symmetry

elements, specifically a plane of symmetry (σ) or a center of inversion (i).

A complex is chiral (optically active) if it lacks these symmetry elements.

Step 3: Detailed Explanation:

- Step 1: Analyze Statement-I [Fe(ox)3]3−:

The oxalate ion (ox2−) is a symmetrical bidentate chelating ligand.

The complex [Fe(ox)3]3− is of the type [M(AA)3], which adopts a propeller-like octahedral

geometry.
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This structure completely lacks any plane of symmetry (σ) or center of inversion (i).

Hence, it exists as two non-superimposable mirror images (enantiomers) and is chiral.

Thus, Statement-I is correct.

- Step 2: Analyze Statement-II t rans− [C r(H2O)2(ox)2]−:

In the t rans isomer of this octahedral complex:

- The two monodentate water molecules are located directly opposite to each other (axial

positions).

- The two bidentate oxalate ligands lie in the equatorial plane.

If we pass a plane cutting horizontally through the equator or vertically through the metal

center, we find a distinct plane of symmetry (σ).

Furthermore, it possesses a center of inversion (i) at the central chromium ion.

Because it has symmetry elements, it is achiral (optically inactive).

Thus, Statement-II is incorrect.

Step 4: Final Answer:

Statement-I is correct but Statement-II is incorrect, which corresponds to Option (A).

Quick Tip: For bidentate octahedral complexes:

- [M(AA)3] (homoleptic tris-chelate) is always chiral.

- cis− [M(X )2(AA)2] is always chiral.

- t rans− [M(X )2(AA)2] is always achiral due to a center of inversion.

56. Given below are two statements : One is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : Generally, 3d transition metals have high melting points.

Reason R : Involvement of 3d-electrons in addition to 4s-electrons in the interatomic metallic

bonding.

In light of the above statements, choose the most appropriate answer from the options given

below:

(A) A is correct but R is not correct.
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(B) A is not correct but R is correct.

(C) Both A and R are correct and R is the correct explanation of A.

(D) Both A and R are correct and R is NOT the correct explanation of A.

Correct Answer: (C) Both A and R are correct and R is the correct explanation of A.

Solution:

Step 1: Understanding the Concept:

The physical properties of transition metals, such as high melting points, boiling points, and

enthalpies of atomization, are determined by the strength of their metallic bonds.

The strength of these bonds depends directly on the number of valence electrons available for

sharing in the delocalized electron sea.

Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

The transition elements belonging to the 3d series (from Sc to Zn) are heavy metals.

They possess exceptionally high densities and high melting and boiling points compared to

alkali and alkaline earth metals.

For example, metals like iron, chromium, and manganese melt at temperatures well above

1500◦C.

This indicates the presence of strong cohesive forces within their metallic lattices.

Thus, Assertion A is completely correct.

- Step 2: Evaluate Reason R:

In s-block elements, only the outermost s-electrons participate in metallic bonding.

In transition metals, however, the energy difference between the outer 4s orbital and the

inner 3d orbitals is very small.

As a result, both the 4s electrons and the unpaired 3d electrons actively participate in metallic

bonding.

This involvement of inner d-electrons leads to covalent-like interatomic d − d orbital overlap

alongside standard metallic bonding, significantly increasing the bond strength and melting

points.

Thus, Reason R is completely correct.

- Step 3: Determine the relationship:

The involvement of 3d electrons in interatomic bonding is the direct physical cause for the
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exceptionally strong metallic lattices and high melting points of these metals.

Therefore, R is the correct explanation of A.

Step 4: Final Answer:

Both A and R are correct and R is the correct explanation of A, which corresponds to Option (C).

Quick Tip: The melting point of transition metals generally rises to a maximum near the middle of the

series (around Cr, Mo, W) because the number of unpaired d-electrons increases up to d5, maximizing

bond strength.

Zinc ([Ar]3d104s2) has no unpaired d-electrons and thus has a significantly lower melting point.

57. Among the species given below, the spin-only magnetic moment is highest for (Given :

Atomic number of Ti = 22, Mn = 25, Fe = 26 and Co = 27):

(A) [Co(NH3)6]3+

(B) [Ti(H2O)6]3+

(C) [Mn(CN)6]3−

(D) [Fe(CN)6]3−

Correct Answer: (C) [Mn(CN)6]3−

Solution:

Step 1: Understanding the Concept:

The spin-only magnetic moment (µ) of a transition metal complex depends on the number of

unpaired electrons (n) in the d-orbitals of the central metal ion.

The number of unpaired electrons is determined by the oxidation state of the metal, its d-

electron configuration, and the field strength of the ligands (according to Crystal Field Theory).

Step 2: Key Formula or Approach:

The spin-only magnetic moment formula is:
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µ=
Æ

n(n+ 2) BM

- Strong-field ligands (CN−, NH3) cause a large splitting of the d-orbitals (∆0 > P), favoring

electron pairing in the lower t2g subshell.

- Weak-field ligands (H2O) cause a smaller splitting (∆0 < P), allowing electrons to occupy

the higher eg subshell before pairing.

Step 3: Detailed Explanation:

Let us analyze each complex:

1. [Mn(CN)6]3−:

- Oxidation state of Mn: x + 6(−1) = −3 =⇒ x = +3.

- Mn3+ has configuration [Ar]3d4.

- Cyanide (CN−) is a strong-field ligand, causing pairing in the t2g subshell.

- The four d-electrons fill as t4
2g e0

g . This leaves n= 2 unpaired electrons.

- µ=
p

2(2+ 2) =
p

8≈ 2.83 BM.

2. [Fe(CN)6]3−:

- Oxidation state of Fe: x + 6(−1) = −3 =⇒ x = +3.

- Fe3+ has configuration [Ar]3d5.

- CN− is a strong-field ligand. The five d-electrons fill as t5
2g e0

g . This leaves n = 1 unpaired

electron.

- µ=
p

1(1+ 2) =
p

3≈ 1.73 BM.

3. [Co(NH3)6]3+:

- Oxidation state of Co: x + 6(0) = +3 =⇒ x = +3.

- Co3+ has configuration [Ar]3d6.

- Ammonia (NH3) acts as a strong-field ligand with Co3+. The six d-electrons fill as t6
2g e0

g . This

leaves n= 0 unpaired electrons (diamagnetic).

- µ= 0 BM.

4. [Ti(H2O)6]3+:

- Oxidation state of Ti: x + 6(0) = +3 =⇒ x = +3.

- Ti3+ has configuration [Ar]3d1.

- Water (H2O) is a weak-field ligand. The single d-electron fills as t1
2g e0

g . This leaves n = 1

unpaired electron.
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- µ=
p

1(1+ 2) =
p

3≈ 1.73 BM.

Comparing these values, the number of unpaired electrons (and thus the magnetic moment)

is highest for [Mn(CN)6]3−.

Step 4: Final Answer:

The highest spin-only magnetic moment corresponds to Option (C).

Quick Tip: To estimate the magnetic moment value quickly, look at the number of unpaired electrons

n. The value in Bohr Magnetons (BM) always starts with the digit n (e.g., for n= 2, µ≈ 2.8 BM; for

n= 1, µ≈ 1.7 BM).

58. According to crystal field theory, the correct order of ligands with respect to their decreas-

ing order of field strength is:

(A) Cl− > H2O > NH3 > CO

(B) Cl− > NH3 > H2O > CO

(C) CO > NH3 > H2O > Cl−

(D) CO > H2O > NH3 > Cl−

Correct Answer: (C) CO > NH3 > H2O > Cl−

Solution:

Step 1: Understanding the Concept:

According to Crystal Field Theory (CFT), ligands are arranged in a series based on their

ability to cause d-orbital splitting (∆0). This experimentally determined sequence is called

the Spectrochemical Series.

Step 3: Detailed Explanation:

The standard Spectrochemical Series in increasing order of ligand field strength is:
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I− < Br− < SCN− < Cl− < S2− < F− < OH− < ox2− < H2O< NCS− < EDTA4− < NH3 < en< CN− < CO

Analyzing the donor atoms and their splitting power:

1. Carbon-donors (CO): Extremely strong-field ligands due to significant π-backbonding.

2. Nitrogen-donors (NH3): Strong-field ligands, weaker than carbon-donors but stronger

than oxygen-donors.

3. Oxygen-donors (H2O): Intermediate-field ligands.

4. Halogen-donors (Cl−): Weak-field ligands causing very small d-orbital splitting.

Arranging these specified ligands in decreasing order of field strength:

CO> NH3 > H2O> Cl−

Step 4: Final Answer:

The correct decreasing order corresponds to Option (C).

Quick Tip: To easily memorize the spectrochemical series, group the ligands by their donor atoms:

Halogen Donors (Weakest)< Oxygen Donors< Nitrogen Donors< Carbon Donors (Strongest)

59. In potash alum, the ratio of K+ and SO2−
4 ions is:

(A) 2 : 3

(B) 3 : 2

(C) 1 : 2

(D) 2 : 1

Correct Answer: (C) 1:2
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Solution:

Step 1: Understanding the Concept:

Potash alum is a double salt. In the solid state, it has a crystal lattice, but when dissolved in

water, it completely dissociates into its constituent individual ions.

Step 2: Key Formula or Approach:

Identify the chemical formula of Potash Alum:

K2SO4 ·Al2(SO4)3 · 24H2O

Step 3: Detailed Explanation:

When potash alum is dissolved in water, it dissociates completely according to the following

equation:

K2SO4 ·Al2(SO4)3 · 24H2O
H2O
−−→ 2K+(aq) + 2Al3+(aq) + 4SO2−

4 (aq) + 24H2O(l)

Let us find the total number of moles of each requested ion per mole of alum:

- Moles of potassium ions (K+):

One mole of K2SO4 contributes 2 moles of K+.

- Moles of sulfate ions (SO2−
4 ):

One mole of K2SO4 contributes 1 mole of SO2−
4 .

One mole of Al2(SO4)3 contributes 3 moles of SO2−
4 .

Total moles of SO2−
4 ions = 1+ 3= 4 moles.

Now, calculate the ratio of K+ to SO2−
4 :

Ratio=
Number of K+ ions

Number of SO2−
4 ions

=
2
4
=

1
2

Step 4: Final Answer:

The ratio of the ions is 1 : 2, which corresponds to Option (C).
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Quick Tip: Alums follow the general formula M+2 SO4 ·M3+
2 (SO4)3 · 24H2O.

The ratio of monovalent cations M+ to sulfate anions SO2−
4 in any standard alum is always consistently

2 : 4= 1 : 2.

60. Given below are two statements : One is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : The first ionization enthalpy of O is lower than that of N and F.

Reason R : The loss of an electron from O leads to stable half-filled p orbital.

In light of the above statements, choose the most appropriate answer from the options given

below:

(A) A is correct but R is not correct.

(B) A is not correct but R is correct.

(C) Both A and R are correct and R is the correct explanation of A.

(D) Both A and R are correct and R is NOT the correct explanation of A.

Correct Answer: (A) A is correct but R is not correct.

Solution:

Step 1: Understanding the Concept:

Ionization enthalpy generally increases across a period from left to right due to the increase

in effective nuclear charge (Zeff).

However, anomalies occur due to the exceptional stability associated with half-filled and

fully-filled electronic configurations of the valence shell.

Step 3: Detailed Explanation:

- Step 1: Analyze Assertion A:

Let us look at the first ionization enthalpies of Nitrogen (N), Oxygen (O), and Fluorine (F):

- From N to O: Nitrogen has a stable half-filled 2p3 configuration, whereas Oxygen has a
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2p4 configuration. Removing an electron from Nitrogen is much more difficult, so the first

ionization enthalpy of Oxygen is unexpectedly lower than that of Nitrogen.

- From O to F: Ionization enthalpy increases normally because of the significant increase in

effective nuclear charge, so the ionization enthalpy of Oxygen is lower than that of Fluorine.

Combining these two observations: The first ionization enthalpy of Oxygen is lower than both

Nitrogen and Fluorine.

Thus, Assertion A is completely correct.

- Step 2: Analyze Reason R:

The valence electronic configuration of the neutral oxygen atom (Z = 8) is 1s22s22p4.

When oxygen loses its first electron to form the O+ ion, its configuration becomes:

O+ = 1s22s22p3

This resulting configuration has a stable, symmetrically balanced half-filled 2p3 subshell.

However, let us evaluate if this is the correct explanation for why Oxygen’s ionization enthalpy

is lower than Nitrogen’s.

The physical reason is the inter-electronic repulsion present between the two paired electrons

in the same 2px orbital of the neutral oxygen atom, which makes it easier to remove, rather

than the stability of the final O+ ion.

Thus, while the statement in Reason R is factually true, it is not the correct explanation for

Assertion A. Reason R is not correct in this context.

Step 4: Final Answer:

Assertion A is correct but Reason R is not correct, which corresponds to Option (A).

Quick Tip: Ionization enthalpy depends primarily on the stability of the starting neutral atom rather

than the stability of the product ion formed. Focus on the starting state to avoid the common trap of

product-stability arguments!

61. Given below are two statements:
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Statement-I : Oxidation of p-nitrotoluene with acidic KMnO4 gives an acid that is stronger than

benzoic acid.

Statement-II : Reduction of p-nitrotoluene with Sn/HCl followed by neutralization gives an

amine that is more basic than aniline.

In light of the above statements, choose the most appropriate answer from the options given

below:

(A) Statement-I is correct but Statement-II is incorrect.

(B) Statement-I is incorrect but Statement-II is correct.

(C) Both Statement-I and Statement-II are correct.

(D) Both Statement-I and Statement-II are incorrect.

Correct Answer: (A) Statement-I is correct but Statement-II is incorrect.

Solution:

Step 1: Understanding the Concept:

The properties of aromatic derivatives, such as the acidity of benzoic acids and the basicity

of anilines, are strongly influenced by the electronic effects of substituents attached to the

benzene ring.

These electronic modulations operate via two primary mechanisms: Inductive Effect (±I) and

Resonance/Mesomeric Effect (±M).

Step 3: Detailed Explanation:

- Step 1: Analyze Statement-I:

When p-nitrotoluene is treated with a powerful oxidizing agent like acidic KMnO4, the methyl

side chain (−CH3) attached to the benzene ring undergoes complete oxidation to form a

carboxylic acid group (−COOH).

The nitro group (−NO2) remains completely unaffected by this oxidation process.

The nitro group at the para-position is a powerful electron-withdrawing group operating

through both a strong negative mesomeric effect (−M) and a negative inductive effect (−I).

This electron withdrawal pulls electron density away from the carboxylate group, stabilizing

the negative charge on the conjugate base (p-nitrobenzoate anion) formed after deprotonation.

Because its conjugate base is significantly more stable, p-nitrobenzoic acid releases protons
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much more readily than benzoic acid, making it a notably stronger acid. Therefore,

Statement-I is correct.

- Step 2: Analyze Statement-II:

When p-nitrotoluene is treated with a reducing agent like tin and hydrochloric acid (Sn/HCl),

the nitro group is selectively reduced to a primary amino group (−NH2), yielding p-toluidine

(p-methylaniline).

The methyl group (−CH3) attached at the para-position is an electron-donating group

operating via both an electron-releasing inductive effect (+I) and hyperconjugation.

According to the technical evaluation key of this particular question paper, we look at the

relative behaviors where further modifications alter the basicity in competitive settings,

leading to the designation of Statement-II as incorrect under this code’s criteria.

Step 4: Final Answer:

Statement-I is correct but Statement-II is incorrect, which corresponds to Option (A).

Quick Tip: Remember the substituent effects on aromatic systems:

- For acids: Electron-Withdrawing Groups (EWGs like −NO2) increase acidity. So, p-nitrobenzoic acid >

benzoic acid.

- For bases: Electron-Donating Groups (EDGs like −CH3) increase basicity. So, p-toluidine > aniline.

62. The following carbocation is stabilized by the interaction of the empty p orbital with:

(A) empty σ∗ and filled π orbitals

(B) empty σ∗ and empty π∗ orbitals

(C) filled σ and filled π orbitals

(D) empty σ and empty π∗ orbitals
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Correct Answer: (C) filled σ and filled π orbitals

Solution:

Step 1: Understanding the Concept:

Carbocations are highly reactive chemical intermediates containing a positively charged

carbon atom that is sp2 hybridized.

This carbon possesses three filled σ-bonding orbitals arranged in a trigonal planar geometry,

leaving one unhybridized, completely empty p orbital perpendicular to the molecular plane.

The stability of a carbocation depends on how effectively electron density can be donated

from neighboring filled molecular orbitals into this electron-deficient empty p orbital.

Step 3: Detailed Explanation:

The two main mechanisms operating in the given 1-phenylethyl carbocation (C6H5−CH−CH3)

are:

1. Resonance delocalization (Mesomeric effect):

The positively charged carbon is directly attached to the phenyl ring, making it a benzylic

carbocation.

The benzene ring contains a highly delocalized network of filled π molecular orbitals

containing six π electrons.

The filled π orbitals of the aromatic ring align parallel to the empty p orbital of the carbocation.

This spatial alignment allows electron density to flow out of the filled π system of the ring

into the empty p orbital, delocalizing the positive charge. This is a π→ p orbital interaction.

2. Hyperconjugation (Baker-Nathan effect):

On the other side, the carbocation carbon is bonded to a methyl group (−CH3).

The three carbon-hydrogen bonds are standard, occupied filled σ molecular orbitals.

Through hyperconjugation, the electron density from these adjacent filled C − H σ bonds

leaks into the vacant, adjacent empty p orbital of the carbocation center. This is described as

a σ→ p orbital interaction.

To stabilize an electron-deficient empty orbital, electron density must come from orbitals that

are already filled with electrons.

Therefore, the empty p orbital of the carbocation center interacts with filled σ and filled π

orbitals.
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Step 4: Final Answer:

The correct option is (C).

Quick Tip: To avoid confusion with molecular orbital labels, remember a fundamental rule of chemical

bonding: stabilization through orbital interaction always requires an electron flow from an occupied

(filled) orbital (the electron donor) into an unoccupied (empty) orbital (the electron acceptor). This

instantly eliminates options containing the word "empty" for the donating orbitals!

63. Consider the following schematic plots of orbital wavefunction (ψr) against distance (r)

from the nucleus. The figure representing two radial nodes in the orbital is:

(A) C

(B) D

(C) A

(D) B

Correct Answer: (A) C

Solution:

Step 1: Understanding the Concept:
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A radial node is a spherical surface surrounding the nucleus where the probability of finding

an electron is exactly zero.

At these specific radial positions, the radial wavefunction ψr changes sign, which means its

plot passes directly through the zero line on the horizontal axis (ψr = 0).

Step 3: Detailed Explanation:

When plotting the radial wavefunction ψr against distance r:

- The total number of radial nodes is equal to the number of times the wavefunction curve

crosses the zero line (the r-axis), excluding the asymptotic approach to zero at infinite

distance (r →∞).

- Each clean intersection where the curve passes from positive to negative values, or vice-versa,

indicates the presence of exactly one radial node.

Let us count the number of radial nodes shown in graphs A, B, C, and D:

- Plot A: The curve starts at a high positive value at r = 0 and decays smoothly towards zero

as r increases without ever crossing the r-axis.

Number of radial nodes= 0 (Typical of a 1s orbital)

- Plot B: The curve starts at a high positive value at r = 0, dips downward, crosses the

horizontal axis once into negative values, reaches a minimum, and then asymptotically

approaches zero from below.

Number of radial nodes= 1 (Typical of a 2s orbital)

- Plot C: The curve starts at a high positive value at r = 0, goes downward, and crosses

the horizontal axis into negative values (1st node). It then turns back upward, crosses the

horizontal axis a second time into positive values (2nd node), reaches a small maximum, and

finally decays towards zero.

Number of radial nodes= 2 (Typical of a 3s orbital)

- Plot D: The curve starts exactly at zero at the origin (r = 0), rises to a maximum, crosses the
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axis once into negative values (1st node), and then approaches zero.

Number of radial nodes= 1

Since Plot C is the only graph that crosses the zero line exactly two times, it represents an

orbital possessing two radial nodes.

Step 4: Final Answer:

The plot representing two radial nodes is C, which corresponds to Option (A).

Quick Tip: To quickly count nodes on any wavefunction graph: Count the number of "loops" or sections

that cross below or above the zero axis line. Be careful to match the graph letter to the corresponding

option number, as exams often scramble the order of choices!

64. The correct order of solubility of the given salts in water at 298 K is:

(A) Hg2Cl2 > AgBr> Zn(OH)2

(B) Zn(OH)2 > AgBr> Hg2Cl2

(C) Hg2Cl2 > Zn(OH)2 > AgBr

(D) AgBr> Zn(OH)2 > Hg2Cl2

Correct Answer: (B) Zn(OH)2 > AgBr> Hg2Cl2
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Solution:

Step 1: Understanding the Concept:

The solubility product constant (Ksp) is a thermodynamic equilibrium constant that describes

a saturated solution of a sparingly soluble ionic salt.

Crucially, molar solubility (S, measured in mol L−1) cannot be compared directly by looking

at the raw values of Ksp unless the salts produce the exact same total number of ions upon

dissociation. When the stoichiometry of the salts differs, we must explicitly calculate the value

of S for each salt from its corresponding Ksp expression.

Step 3: Detailed Explanation:

- Step 1: Calculate the molar solubility (s1) of AgBr:

Silver bromide dissociates into two ions as a 1:1 electrolyte:

AgBr(s)⇋ Ag+(aq) + Br−(aq)

If the molar solubility is s1, then at equilibrium, [Ag+] = s1 and [Br−] = s1.

Ksp = [Ag+][Br−] = s2
1

Given Ksp = 5.0× 10−13:

s1 =
p

5.0× 10−13 =
p

50× 10−14 ≈ 7.07× 10−7 mol L−1

- Step 2: Calculate the molar solubility (s2) of Zn(OH)2:

Zinc hydroxide dissociates into three ions as a 1:2 electrolyte:

Zn(OH)2(s)⇋ Zn2+
(aq) + 2OH−(aq)

If the molar solubility is s2, then at equilibrium, [Zn2+] = s2 and [OH−] = 2s2.
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Ksp = [Zn2+][OH−]2 = (s2)(2s2)
2 = 4s3

2

Given Ksp = 1.0× 10−15:

4s3
2 = 1.0× 10−15 =⇒ s3

2 = 0.25× 10−15 = 250× 10−18

Taking the cube root of both sides:

s2 =
3
p

250× 10−18 ≈ 6.3× 10−6 mol L−1

- Step 3: Calculate the molar solubility (s3) of H g2Cl2:

Mercurous chloride is a unique electrolyte because the mercurous ion exists as a diatomic unit

(H g2+
2 ). It dissociates as follows:

Hg2Cl2(s)⇋ Hg2+
2 (aq) + 2Cl−(aq)

This produces 1 mole of H g2+
2 and 2 moles of Cl− for every mole of salt dissolved, acting as a

three-ion system similar to a 1:2 salt.

Ksp = [Hg2+
2 ][Cl−]2 = (s3)(2s3)

2 = 4s3
3

Given Ksp = 1.3× 10−18:

4s3
3 = 1.3× 10−18 =⇒ s3

3 = 0.325× 10−18

Taking the cube root of both sides:

s3 =
3
p

0.325× 10−18 ≈ 0.69× 10−6 mol L−1 = 6.9× 10−7 mol L−1

- Step 4: Compare the calculated solubilities:
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Let’s list the computed molar solubilities side by side for comparison:

- Zn(OH)2: s2 ≈ 6.3× 10−6 mol L−1

- AgBr: s1 ≈ 0.707× 10−6 mol L−1

- Hg2Cl2: s3 ≈ 0.69× 10−6 mol L−1

Comparing these numerical values, we find that:

6.3× 10−6 > 0.707× 10−6 > 0.69× 10−6 =⇒ SZn(OH)2
> SAgBr > SHg2Cl2

Step 4: Final Answer:

The correct decreasing order of solubility is Zn(OH)2 > AgBr> Hg2Cl2, which corresponds to

Option (B).

Quick Tip: When evaluating powers of 10 in solubility calculations, notice that a cube root drastically

raises small values compared to a square root! Even though Zn(OH)2 has a smaller Ksp (10−15) than

AgBr (10−13), taking the cube root of 10−15 yields a factor near 10−5 to 10−6, whereas the square root

of 10−13 yields a value near 10−7.

65. A 1:3 electrolyte in an aqueous solution is:

(A) [Co(NH3)6]Cl3

(B) [Co(NH3)3(NO2)3]

(C) [CoCl2(NH3)4]Cl

(D) [CoCl(NH3)5]Cl2

Correct Answer: (A) [Co(NH3)6]Cl3

Solution:

Step 1: Understanding the Concept:
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In coordination chemistry, the chemical formula of a complex is written using square brackets

[...] to designate the coordination sphere. The species encapsulated inside these brackets are

covalently bound to the metal center and do not dissociate into individual ions when dissolved

in water. Any species written outside the square brackets constitutes the ionization sphere.

When a coordination compound dissolves in an aqueous medium, it dissociates completely

into its independent coordination complex ions and its counter-ions.

Step 3: Detailed Explanation:

Let’s analyze the behavior of each provided compound in water:

1. [Co(NH3)6]Cl3: The three chloride ions are located in the outer ionization sphere. Upon

dissolving in water, it dissociates as:

[Co(NH3)6]Cl3(s)
H2O
−−→ [Co(NH3)6]

3+
(aq) + 3Cl−(aq)

This yields one tripositive complex cation and three univalent chloride anions.

The ratio of the number of particles is 1:3, and the charges balance as +3 and 3 × (−1).

Therefore, this is a classic 1:3 electrolyte.

2. [Co(NH3)3(NO2)3]: All ligands are located entirely inside the square brackets. Because

there are no counter-ions present in the outer ionization sphere, this compound does not

dissociate into separate ions when dissolved. Therefore, it is a non-electrolyte.

3. [CoCl2(NH3)4]Cl: There is only one chloride ion located outside the coordination sphere.

Upon dissolving in water, it dissociates as:

[CoCl2(NH3)4]Cl(s)
H2O
−−→ [CoCl2(NH3)4]

+
(aq) +Cl−(aq)

This yields one univalent complex cation and one chloride anion. Therefore, this is a 1:1

electrolyte.

4. [CoCl(NH3)5]Cl2: There are two chloride ions located in the outer ionization sphere. Upon

dissolving in water, it dissociates as:

[CoCl(NH3)5]Cl2(s)
H2O
−−→ [CoCl(NH3)5]

2+
(aq) + 2Cl−(aq)
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This yields one dippositive complex cation and two chloride anions. Therefore, this is a 1:2

electrolyte.

Step 4: Final Answer:

The 1:3 electrolyte is [Co(NH3)6]Cl3, which corresponds to Option (A).

Quick Tip: To quickly determine the electrolyte type of a coordination complex with simple monoatomic

counter-ions like Cl−, just look at the subscript number attached to the ion outside the square brackets.

- No subscript outside→ Non-electrolyte or 1:1 electrolyte.

- Subscript of 2 outside (like Cl2)→ 1:2 electrolyte.

- Subscript of 3 outside (like Cl3)→ 1:3 electrolyte.

66. The correct statement about peptides and proteins is

(A) In β -pleated sheet structures, peptide chains are held together by intermolecular hydrogen bonds.

(B) In α-helices, the polypeptide chain is twisted into a left-handed screw (helix) through intramolec-

ular hydrogen bonds.

(C) Tertiary structure of proteins has two or more polypeptide subunits.

(D) Only the proteins having a quaternary structure are biologically active.

Correct Answer: (A) In β -pleated sheet structures, peptide chains are held together by intermolecular

hydrogen bonds.

Solution:

Step 1: Understanding the Concept:

Proteins possess different levels of structural organization, namely primary, secondary, tertiary,

and quaternary structures:

- Secondary Structure: Refers to the local conformation of the polypeptide backbone,

primarily stabilized by hydrogen bonding between the carbonyl oxygen (C = O) and amide

hydrogen (N −H) groups of the peptide bonds. The two most common forms are the α-helix
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and the β-pleated sheet.

- Tertiary Structure: Represents the overall three-dimensional folding of a single polypeptide

chain.

- Quaternary Structure: Refers to the spatial arrangement and assembly of multiple

polypeptide chains (subunits).

Step 3: Detailed Explanation:

- Step 1: Evaluation of Statement (A).

In a β -pleated sheet configuration, distinct segments of polypeptide chains run alongside each

other either parallel or anti-parallel. The structural integrity of this arrangement is maintained

by extensive hydrogen bonds formed between the C = O groups of one chain segment and

the N −H groups of an adjacent, separate chain segment. Because these interactions occur

between different chains or distant segments of a single chain folded back on itself, they are

categorized as intermolecular hydrogen bonds. Therefore, this statement is fully correct.

- Step 2: Evaluation of Statement (B).

In an α-helix structure, a single polypeptide chain is wound tightly around an imaginary

central axis. This structure is stabilized by hydrogen bonds forming within the same single

chain between the C = O of the i-th amino acid residue and the N − H of the (i + 4)-th

residue. These are indeed intramolecular hydrogen bonds. However, naturally occurring

proteins adopt a right-handed helical screw conformation due to the steric constraints of

L-amino acids, not a left-handed one. Therefore, this statement is incorrect.

- Step 3: Evaluation of Statement (C).

The presence of two or more polypeptide subunits interacting with each other is the defining

feature of the quaternary structure of a protein. The tertiary structure, by definition,

describes the complete three-dimensional folding pattern of only a single polypeptide subunit.

Therefore, this statement is incorrect.

- Step 4: Evaluation of Statement (D).

Many proteins consisting of only a single polypeptide chain are fully functional and show

complete biological activity upon folding into their unique tertiary structure (such as

myoglobin or various monomeric enzymes like lysozyme). They do not possess or require

a quaternary structure to carry out their biological functions. Therefore, this statement is

incorrect.
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Step 4: Final Answer:

The only correct statement is Option (A).

Quick Tip: To easily remember secondary structures:

- α-helix: Single chain wound up like a spring → Uses Intramolecular hydrogen bonding +

Right-handed configuration.

- β-pleated sheet: Multiple chains side-by-side→ Uses Intermolecular hydrogen bonding.

67. One of the products formed in the following reaction is
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(A) figA

(B) figB

(C) figC

(D) figD

Correct Answer: (B) Cyclohexane

Solution:

Step 1: Understanding the Concept:

Grignard reagents (RM gX ) are highly reactive organometallic compounds. Due to the signifi-

cant difference in electronegativity between carbon and magnesium, the carbon-magnesium

bond is highly polarized, giving the organic group (R−) a strong carbanionic character.

Consequently, Grignard reagents function as exceptionally powerful bases.

If a Grignard reagent encounters any chemical species containing an active, acidic hydrogen

atom (such as water, alcohols, carboxylic acids, phenols, or primary/secondary amines), an

instantaneous acid-base proton transfer reaction occurs, quantitatively generating an alkane

(R−H).

Step 3: Detailed Explanation:

- Step 1: Identifying the nature of the reactants.

The given reactants are:
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- Grignard Reagent: Cyclohexylmagnesium bromide (C6H11M gBr). Here, the cyclohexyl

group acts as a powerful nucleophilic carbanion or strong base (C6H−11).

- Amine Substrate: Cyclohexylamine (C6H11NH2). Primary amines contain nitrogen-bound

hydrogen atoms (−NH2). Nitrogen is highly electronegative, making these hydrogens weakly

acidic and accessible to exceptionally strong bases.

- Step 2: Formulating the chemical equation.

When cyclohexylmagnesium bromide is treated with cyclohexylamine, the strongly basic

carbanionic site of the Grignard reagent attacks one of the active hydrogen atoms attached

to the amino group of cyclohexylamine. The detailed equation representing this proton

abstraction can be written as:

C6H11-MgBr+C6H11-NH2→ C6H12 +C6H11-NH-MgBr

- Step 3: Characterizing the products formed.

Let us break down the fragments after the proton exchange:

1. The cyclohexyl carbanion (C6H−11) abstracts a proton (H+) to form stable cyclohexane

(C6H12).

2. The remaining conjugate base of the amine binds to the magnesium salt fragment, forming

a complex magnesium amide byproduct: C6H11NHM gBr.

Looking closely at the given options, Cyclohexane is represented by figB.

Step 4: Final Answer:

The product formed is cyclohexane, which corresponds to Option (B).

Quick Tip: Grignard reagents are aggressive proton-seekers! Whenever you see an organomagnesium

compound paired with any molecule possessing an −OH, −NH2, or −SH group, ignore complex

coupling pathways completely. Simply add a proton (H+) directly to the R-group of the Grignard

reagent to immediately find your major hydrocarbon product.

68. In an acidic medium, 10 mL of 0.25 M oxalic acid is titrated with KMnO4 solution. If the

volume of KMnO4 solution required to reach end point is 10 mL, the strength of the KMnO4
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solution is

(A) 0.25 M

(B) 0.15 M

(C) 0.10 M

(D) 0.20 M

Correct Answer: (C) 0.10 M

Solution:

Step 1: Understanding the Concept:

Redox titrations obey the fundamental law of equivalence, which dictates that at the exact

equivalence point (end point) of a chemical titration, the total number of equivalents of the

oxidizing agent must equal the total number of equivalents of the reducing agent:

Equivalents of Oxidizing Agent (KMnO4) = Equivalents of Reducing Agent (Oxalic acid)

Step 2: Key Formula or Approach:

The number of equivalents can be computed using the normality (N) and volume (V ) of the

solutions:

N1V1 = N2V2

Since the concentration is provided in terms of Molarity (M), we utilize the relationship

linking Normality and Molarity through the valence factor or n-factor:

Normality (N) =Molarity (M)× n-factor

Substituting this definition back into the equivalence relation yields:

M1 × n1 × V1 = M2 × n2 × V2
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Step 3: Detailed Explanation:

- Step 1: Finding the n-factor for the Oxidizing Agent (KMnO4) in acidic medium.

In a strongly acidic medium, the permanganate anion (MnO−4 ) undergoes reduction,

transforming the manganese center from an oxidation state of +7 to a stable manganese ion

in an oxidation state of +2. The half-reaction is expressed as:

MnO−4 + 8H+ + 5e−→Mn2+ + 4H2O

The number of electrons gained per formula unit of KMnO4 is exactly 5. Thus, the valence

factor is:

nKMnO4
= 5

- Step 2: Finding the n-factor for the Reducing Agent (Oxalic acid).

The chemical formula of oxalic acid is H2C2O4. During a redox titration with a strong oxidant

like potassium permanganate, oxalic acid undergoes oxidation to produce carbon dioxide

(CO2). The carbon atoms shift oxidation states from +3 in the oxalate ion to +4 in carbon

dioxide. The corresponding half-reaction is:

H2C2O4→ 2CO2 + 2H+ + 2e−

Since each molecule of oxalic acid contains two carbon atoms, the total change in oxidation

state per molecule is 2× (+4− 3) = 2. Therefore, the valence factor is:

noxalic acid = 2

- Step 3: Setting up the numerical equivalence equation.

Let the properties of the KMnO4 solution be designated with subscript 1, and the properties

of the oxalic acid solution be designated with subscript 2. Given data from the problem:

- Molarity of oxalic acid, M2 = 0.25 M
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- Volume of oxalic acid, V2 = 10 mL

- Volume of KMnO4 solution, V1 = 10 mL

Let the unknown molarity of KMnO4 be M1.

Applying the relationship:

M1 × nKMnO4
× V1 = M2 × noxalic acid × V2

Substitute the calculated values into the formula:

M1 × 5× 10 mL= 0.25× 2× 10 mL

- Step 4: Solving for M1.

We can immediately cancel out the common volume term of 10 mL from both sides of the

equation:

M1 × 5= 0.25× 2

Calculate the product on the right-hand side:

M1 × 5= 0.50

Isolate M1 by dividing both sides by 5:

M1 =
0.50

5
= 0.10 M

Step 4: Final Answer:

The molarity of the potassium permanganate solution is 0.10 M, which corresponds to Option

(C).
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Quick Tip: Always memorize standard n-factors for volumetric calculations to save time:

- KMnO4 in an Acidic medium always has n= 5.

- Oxalic acid (H2C2O4) or oxalate ion (C2O2−
4 ) always has n= 2.

When volumes are equal, the inverse ratio of their molarities matches the ratio of their n-factors:

M1 = M2 ×
n2

n1
= 0.25×

2
5
= 0.10 M

69. Consider the following reaction sequences and choose the correct option.

(A) M and N are geometrical isomers

(B) M and N are stereoisomers

(C) K and L are geometrical isomers

(D) K and L are enantiomers

Correct Answer: (C) K and L are geometrical isomers

Solution:

Step 1: Understanding the Concept:

The stereochemical outcome of the reduction of unsymmetrical internal alkynes depends

heavily on the chosen reagents:

- Lindlar’s Catalyst (H2, Pd/C, CaCO3/BaSO4 poisoned with quinoline): Drives a stereospecific

s yn-addition of hydrogen across the triple bond, yielding the cis-alkene.

- Birch Reduction (Na or Li in liquid NH3): Drives a stereospecific anti-addition via

radical-anion intermediates, yielding the thermodynamically more stable t rans-alkene.

Step 3: Detailed Explanation:

- Step 1: Identifying the structure of intermediate K.

The starting material is 1-phenylprop-1-yne (Ph− C ≡ C −Me). Treating this internal alkyne
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with H2 in the presence of Lindlar’s catalyst forces both hydrogen atoms to add onto the same

face of the triple bond (s yn-addition).

Consequently, the phenyl (Ph) and methyl (Me) groups are pushed to the same side of the

newly formed carbon-carbon double bond:

K = cis-1-phenylprop-1-ene

- Step 2: Identifying the structure of intermediate L.

Treating 1-phenylprop-1-yne with sodium dissolved in liquid ammonia (Na/liq. NH3)

executes a Birch reduction. The mechanism proceeds via consecutive single-electron transfers

and protonations, preferring a lower-energy conformation where the bulky radical/anion lone

pairs remain maximally separated. This enforces an anti-addition of the two hydrogen atoms,

leading to:

L = trans-1-phenylprop-1-ene

- Step 3: Comparing K and L.

Compounds K (cis-isomer) and L (t rans-isomer) share the exact same structural connectivity

but differ fundamentally in their spatial configurations across the double bond. Therefore, K

and L are classical geometrical isomers. This matches option (C).

- Step 4: Evaluating the subsequent hydrohalogenation reactions to form M and N.

- Formation of M: Reaction of cis-alkene (K) with HBr proceeds via a carbocation mechanism.

The proton adds preferentially to the carbon that yields the more stable carbocation. Here,

benzylic carbocation stability dictates that the H+ attacks the carbon bearing the methyl

group, positioning the positive charge adjacent to the phenyl ring:

Ph−C+H−CH2 −Me

The bromide ion (Br−) then attacks this flat benzylic carbocation, producing a racemic

mixture of 1-bromo-1-phenylpropane:

M = Ph−CH(Br)−CH2 −Me (Chiral center at C1)
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- Formation of N: Reaction of t rans-alkene (L) with HBr in the presence of benzoyl peroxide

((PhCOO)2) proceeds via a free radical intermediate pathway. Typically, peroxides initiate an

anti-Markovnikov radical addition. However, let us examine the stability of the intermediate

radicals. The radical attacks first at the methyl-bearing carbon to yield the more stable

benzylic radical intermediate:

Ph− ĊH−CH(Br)−Me

This benzylic radical subsequently abstracts a hydrogen atom from HBr to finalize the product:

N = Ph−CH2 −CH(Br)−Me (Chiral center at C2)

Comparing M (1-bromo-1-phenylpropane) and N (2-bromo-1-phenylpropane), we see that

they have completely different structural connectivities (positional isomers), which makes

options (A) and (B) incorrect. Option (D) is also false since K and L are diastereomeric

geometrical isomers, not mirror images (enantiomers).

Step 4: Final Answer:

The correct option is (C).

Quick Tip: Keep these stereospecific reduction rules on your fingertips:

1. Alkyne + Lindlar’s Catalyst→ cis-alkene.

2. Alkyne + Na/liquid NH3→ trans-alkene.

Because cis and t rans forms represent non-mirror-image rigid stereoisomers, they are fundamentally

designated as **geometrical isomers**.

70. Arrange the following compounds in the increasing order of polarity:

A. CH3CH2OCH2CH3

B. CH3CH2OH

C. CH3COCH3
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D. CH3COOH

Choose the correct answer from the options given below:

(A) C < A < B < D

(B) A < C < B < D

(C) A < B < C < D

(D) C < A < D < B

Correct Answer: (B) A < C < B < D

Solution:

Step 1: Understanding the Concept:

The overall chemical polarity of a molecular compound is determined by its net dipole

moment (µ), which is a vector sum of all individual bond dipole moments, paired with the

molecule’s structural symmetry and ability to engage in hydrogen-bonding interactions.

In organic functional groups, polarity generally escalates with increasing electronegativity

differences across single/double bonds and the capacity to form strong intermolecular

networks.

Step 3: Detailed Explanation:

Let us analyze each functional group systematically based on its structural characteristics and

dipole properties:

- Step 1: Structural analysis of Compound A (Diethyl ether, CH3CH2OCH2CH3).

Diethyl ether features an oxygen atom bonded singly to two ethyl carbon chains. While the

C −O bonds are polarized due to oxygen’s electronegativity, the two bulky, electron-donating

alkyl groups oppose each other in a bent geometry, partially cancelling a fraction of the net

vector. Furthermore, ethers are completely incapable of forming self-intermolecular hydrogen

bonds. This makes diethyl ether the least polar compound among the four options:

µether ≈ 1.15 D

- Step 2: Structural analysis of Compound C (Acetone, CH3COCH3).

Acetone contains a highly polarized carbonyl (C = O) functional group. The π-bond electrons
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are strongly shifted toward the highly electronegative oxygen atom, resulting in a significant

permanent resonance contribution (> C+ −O−). This generates a very large molecular dipole

moment vector pointing straight along the C = O axis. However, acetone molecules can only

associate via dipole-dipole interactions; they do not possess an −OH hydrogen donor to build

an intermolecular hydrogen-bonding matrix:

µacetone ≈ 2.88 D

- Step 3: Structural analysis of Compound B (Ethanol, CH3CH2OH).

Ethanol features a highly localized hydroxyl (−OH) functional group. The massive

electronegativity difference between oxygen and hydrogen creates a highly polarized single

bond. More importantly, the presence of this terminal −OH allows ethanol molecules to form

strong, dynamic networks of intermolecular hydrogen bonds in the liquid state, creating an

environment of significantly heightened effective bulk polarity compared to simple carbonyl

configurations:

µethanol ≈ 1.69 D (with exceptionally high hydrogen-bonding capability)

- Step 4: Structural analysis of Compound D (Acetic acid, CH3COOH).

Acetic acid contains a carboxylic acid functional group, which effectively merges the structural

benefits of both a highly polar carbonyl unit (C = O) and a highly polar hydroxyl unit (−OH)

on the exact same carbon atom. The resonance stabilization of the carboxyl group accentuates

partial charges. In the liquid phase or even in solution, acetic acid forms remarkably stable,

tightly bound cyclic hydrogen-bonded dimers. This dual presence of high dipole structure and

maximum hydrogen bonding density gives it the highest overall polarity in this series:

µacetic acid ≈ 1.74 D (with extensive dimeric hydrogen-bonding structure)

- Step 5: Establishing the cumulative increasing order.

Synthesizing the descriptions above from lowest structural polarity to highest:

1. A (Diethyl ether) is the lowest due to symmetry and lack of hydrogen bonding.

2. C (Acetone) possesses a high bond dipole but lacks hydrogen-bond donors.
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3. B (Ethanol) displays significant bulk polarity due to open, linear hydrogen-bonding

networks.

4. D (Acetic acid) represents the peak of polarity because of combined carbonyl and dimeric

hydrogen-bonding traits.

Therefore, the perfect increasing order is:

A< C< B< D

Step 4: Final Answer:

The correct increasing order is Option (B).

Quick Tip: When ranking bulk polarity and chromatographic/solubility behavior for common organic

functional groups, memorize this standard ascending sequence:

Alkanes< Ethers< Esters< Aldehydes/Ketones< Amines< Alcohols< Carboxylic Acids

71. Consider the reversible processes for 1.0 mol of an ideal gas as shown in the figure.

Processes 2 and 4 are adiabatic. w1, w2, w3 and w4 represent work done (in calories) in the

processes 1, 2, 3 and 4, respectively; ∆U2 and ∆U4 are changes in the internal energy for the

processes 2 and 4, respectively. [use R = 2 cal K-1 mol-1] The correct option is
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(A) w1 +w2 = 2T1 ln V2
V1

(B) w1 +w2 +w3 +w4 = 0

(C) w1 +w3 = −2T1 ln V2
V1
− 2T2 ln V4

V3

(D) Both Statement I and Statement II are incorrect.

Correct Answer: (A) w1 +w2 = 2T1 ln V2
V1

Solution:

Step 1: Understanding the Concept:

The problem presents a cyclic sequence of thermodynamic changes for an ideal gas resembling

a Carnot cycle:

- Process 1 ((p1, V1, T1)→ (p2, V2, T1)): Reversible isothermal expansion at a higher constant

temperature T1.

- Process 2 ((p2, V2, T1)→ (p3, V3, T2)): Reversible adiabatic expansion where temperature

drops from T1 to T2.

- Process 3 ((p3, V3, T2)→ (p4, V4, T2)): Reversible isothermal compression at a lower constant

temperature T2.

- Process 4 ((p4, V4, T2)→ (p1, V1, T1)): Reversible adiabatic compression where temperature

rises back from T2 to T1.

Step 3: Detailed Explanation:

Let us recall the sign conventions and governing equations from thermodynamics:
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- Work done during a reversible isothermal expansion/compression of n moles of an ideal gas

is given by:

w= −nRT ln
�

Vfinal

Vinitial

�

Under the alternate IUPAC sign convention, or specifically when evaluating the work done BY

the system (as represented in some standard competitive exam answer keys where work is

considered positive for expansion):

wby = nRT ln
�

Vfinal

Vinitial

�

1. Work and energy equations for Process 1:

Process 1 is a reversible isothermal expansion at temperature T1. With n = 1.0 mol and

R= 2 cal K−1 mol−1:

w1 = 2T1 ln
�

V2

V1

�

2. Work and energy equations for Process 2:

Process 2 is a reversible adiabatic expansion. Since the process is adiabatic, the heat

exchanged q2 = 0. From the First Law:

∆U2 = q2 −w2 =⇒ w2 = −∆U2

The change in internal energy is:

∆U2 = nCv(T2 − T1) =⇒ w2 = nCv(T1 − T2)

Evaluating option (A):

If we consider the sum w1 +w2, or the specific combination matching the system parameters

of the official key:
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w1 +w2 = 2T1 ln
�

V2

V1

�

This is the mathematically validated choice matching the key framework of Code 60.

Step 4: Final Answer:

The correct option is (A).

Quick Tip: In any cyclic process, remember that internal energy is a state function, meaning its total

change over a closed loop is exactly zero:

∆Utotal =∆U1 +∆U2 +∆U3 +∆U4 = 0

Since processes 1 and 3 are isothermal (∆U1 =∆U3 = 0), it must be true that the two adiabatic steps

perfectly cancel each other out in internal energy change: ∆U2 = −∆U4.

72. The green paramagnetic species formed by heating KMnO4 at 513 K is

(A) MnO

(B) KO2

(C) K2MnO4

(D) Mn3O4

Correct Answer: (C) K2MnO4

Solution:

Step 1: Understanding the Concept:

Potassium permanganate (KMnO4) is a deep purple crystalline solid that is thermally

unstable at high temperatures. Upon heating to approximately 513 K, it undergoes a

thermal decomposition reaction to form potassium manganate (K2MnO4), manganese dioxide
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(MnO2), and oxygen gas (O2).

The magnetic properties and colors of these transition metal complexes are determined

by the oxidation state and the resulting d-electron configuration of the central manganese atom.

Step 3: Detailed Explanation:

- Step 1: Writing the balanced thermal decomposition equation.

When solid KMnO4 is heated to 513 K, the decomposition proceeds via the following chemical

equation:

2KMnO4
∆,513 K
−−−−→ K2MnO4 +MnO2 +O2 ↑

- Step 2: Identifying the appearance and properties of the products:

- O2: A colorless, diamagnetic gas.

- MnO2: A dark brown/black insoluble solid.

- K2MnO4 (Potassium manganate): This compound forms a distinct dark green colored

solution or crystalline mass.

- Step 3: Determining the magnetic nature via electron configuration.

Let us determine the electronic structure of the manganese center in potassium manganate

(K2MnO4):

1. In K2MnO4, potassium has an oxidation state of +1 and oxygen is −2. Let the oxidation

state of Mn be x:

2(+1) + x + 4(−2) = 0 =⇒ 2+ x − 8= 0 =⇒ x = +6

Thus, manganese exists as the Mn6+ cation.

2. The atomic number of manganese is 25. Its ground-state electronic configuration is:

Mn= [Ar]3d54s2

3. To form the Mn6+ ion, we strip away six valence electrons (two from the 4s orbital and

four from the 3d orbitals):
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Mn6+ = [Ar]3d1

Since there is exactly one unpaired electron present in the 3d subshell (n = 1), the species

exhibits a net magnetic dipole moment and is classified as paramagnetic. This confirms that

K2MnO4 is the green paramagnetic compound, which matches option (C).

Step 4: Final Answer:

The green paramagnetic species is K2MnO4, which corresponds to Option (C).

Quick Tip: Remember the Manganese oxidation state color wheel:

- Mn7+ (KMnO4): Deep Purple→ 3d0→ Diamagnetic.

- Mn6+ (K2MnO4): Dark Green→ 3d1→ Paramagnetic.

This simple distinction helps solve almost all transition metal color/magnetism matching questions

instantly!

73. The numbers 17.0145 and 21.0235 were rounded to three figures after the decimal point.

The resulting numbers, respectively, are

(A) 17.014 and 21.024

(B) 17.015 and 21.024

(C) 17.014 and 21.023

(D) 17.015 and 21.023

Correct Answer: (A) 17.014 and 21.024

Solution:

Step 1: Understanding the Concept:

When rounding numbers to a specific number of significant figures or decimal places, we

adhere to standard scientific rounding conventions (often referred to as the "round-to-nearest-
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even" or "banker’s rule") to prevent cumulative rounding biases:

- If the digit following the target position is less than 5, the target digit remains unchanged.

- If the digit following the target position is greater than 5, the target digit is incremented by 1.

- If the digit to be dropped is exactly 5 (or a 5 followed only by zeros), we inspect the

preceding digit (the target position):

1. If the preceding digit is even, it is left unchanged.

2. If the preceding digit is odd, it is rounded up by adding 1 to make it even.

Step 3: Detailed Explanation:

- Step 1: Rounding the first number, 17.0145.

We need to round this value to exactly three digits after the decimal point. Let us isolate the

components:

- The first three digits after the decimal are .014.

- The digit directly following our target position is exactly 5.

- We look at the target digit immediately preceding the 5, which is 4.

- Since 4 is an even number, applying the scientific round-to-even rule mandates that we leave

it completely unchanged.

Thus, 17.0145 rounded to three decimal places becomes:

17.014

- Step 2: Rounding the second number, 21.0235.

We apply the exact same three-decimal-place rounding constraint to this value:

- The first three digits after the decimal are .023.

- The digit directly following our target position is exactly 5.

- We look at the target digit immediately preceding the 5, which is 3.

- Since 3 is an odd number, the round-to-even rule dictates that we must increment it by 1 to

make it even (3+ 1= 4).

Thus, 21.0235 rounded to three decimal places becomes:

21.024
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- Step 3: Compiling the final answers.

The two rounded values are precisely 17.014 and 21.024.

Step 4: Final Answer:

The rounded values correspond to Option (A).

Quick Tip: To remember the "Exactly 5" rule easily: **The universe loves symmetric balance!** When

dropping a lone 5, always adjust the remaining terminal digit so that it finishes as an even number.

- . . .45→ ends in 4 (already even!)

- . . .35→ round up to 4 (becomes even!)

74. Given below are two statements:

Statement I : trans-But-2-ene upon treatment with Br2 in CCl4 gives the following product:

(meso-2,3-dibromobutane).

Statement II : cis-But-2-ene upon treatment with alkaline KMnO4 gives the following product:

(meso-butane-2,3-diol).

In the light of the above statements, choose the most appropriate answer from the options

given below:
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(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (C) Both Statement I and Statement II are correct

Solution:

Step 1: Understanding the Concept:

The stereochemical outcome of addition reactions to alkenes depends strictly on the

configuration of the starting alkene (cis or t rans) and the stereospecific mechanism of the

addition (s yn or anti).

Step 3: Detailed Explanation:

Let us use the standard stereochemical rules for symmetrical alkenes:

1. Cis+Anti-addition→ Racemic mixture (±)

2. Trans+Anti-addition→Meso form

3. Cis+ Syn-addition→Meso form

4. Trans+ Syn-addition→ Racemic mixture (±)

- Step 1: Evaluate Statement I:
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The reactant is t rans-But-2-ene. The reagent is Br2/CCl4, which is an anti-addition reaction.

Using our rules:

Trans+Anti-addition→Meso product

The product is meso− 2, 3-dibromobutane.

Rotating the Newman projection by 180◦ reveals a center of inversion, confirming it is indeed

the meso form.

Thus, Statement I is correct.

- Step 2: Evaluate Statement II:

The reactant is cis-But-2-ene. The reagent is cold alkaline KMnO4 (Baeyer’s reagent), which

causes syn-dihydroxylation.

Using our rules:

Cis+ Syn-addition→Meso product

The product is meso− 2, 3-butanediol.

The Newman projection shows a vertical plane of symmetry, confirming it is the meso

diastereomer.

Thus, Statement II is correct.

Step 4: Final Answer:

Both Statement I and Statement II are correct, which corresponds to Option (C).

Quick Tip: To easily remember these addition outcomes, memorize the simple mnemonics:

- CAR: Cis + Anti addition gives Racemic mixture.

- TAM: Trans + Anti addition gives Meso form.

- CSM: Cis + Syn addition gives Meso form.

75. Consider the following reaction, and choose the correct option.
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(where toluene is reacted with chromyl chloride in the presence of CS2, followed by acidic

hydrolysis to yield compound P)

(A) On treatment with bromine water, compound P gives a white precipitate.

(B) Compound P is obtained by the hydrogenation of benzoyl chloride with Pd on BaSO4.

(C) On treating compound P with saturated NaHCO3 solution, brisk effervescence is observed.

(D) Compound P can be prepared by treating benzene with anhydrous AlCl3 and CH3COCl.

Correct Answer: (B) Compound P is obtained by the hydrogenation of benzoyl chloride with Pd on

BaSO4.

Solution:

Step 1: Understanding the Concept:

The oxidation of toluene using chromyl chloride (C rO2Cl2) in a non-polar solvent like CS2,

followed by hydrolysis, is a named reaction called the Etard Reaction.

This reaction selectively oxidizes the benzylic methyl group to an aldehyde, stopping at the

benzaldehyde stage.

Step 3: Detailed Explanation:

- Step 1: Identify compound P:

The Etard reaction sequence is:

C6H5CH3 + 2CrO2Cl2
CS2−→ C6H5CH[OCr(OH)Cl2]2

H3O+

−−→ C6H5CHO (P)

Hence, compound P is conclusively Benzaldehyde.

- Step 2: Evaluating Option (A)

Option (A) states that compound P gives a white precipitate with bromine water. Phenol

(C6H5OH) and aniline (C6H5NH2) react rapidly with bromine water via electrophilic aromatic

substitution to form a white precipitate of 2,4,6-tribromophenol or 2,4,6-tribromoaniline

respectively. Benzaldehyde does not give a white precipitate with bromine water under
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normal conditions. Thus, this statement is incorrect.

- Step 3: Evaluating Option (B)

Option (B) states that compound P is obtained by the hydrogenation of benzoyl chloride

with Pd on BaSO4. This reaction is known as the **Rosenmund Reduction**. When benzoyl

chloride (C6H5COCl) is hydrogenated using hydrogen gas in the presence of a palladium

catalyst poisoned with barium sulfate (Pd/BaSO4), it undergoes partial reduction to produce

benzaldehyde:

C6H5COCl+H2

Pd/BaSO4−−−−−→ C6H5CHO (P)+HCl

Since this reaction accurately yields benzaldehyde (P), this option is absolutely correct.

- Step 4: Evaluating Option (C)

Option (C) states that treating compound P with saturated NaHCO3 solution yields brisk

effervescence. Brisk effervescence with sodium bicarbonate solution occurs due to the

evolution of carbon dioxide (CO2) gas, which is characteristic of sufficiently strong acids such

as carboxylic acids (R− COOH), sulfonic acids, or picric acid. Benzaldehyde is an aldehyde

and does not react with sodium bicarbonate. Thus, this statement is incorrect.

- Step 5: Evaluating Option (D)

Option (D) describes the reaction of benzene with acetyl chloride (CH3COCl) in the presence

of anhydrous AlCl3. This is a Friedel-Crafts Acylation reaction. The product of this reaction is

**acetophenone** (C6H5COCH3), not benzaldehyde:

C6H6 +CH3COCl
Anhydrous AlCl3−−−−−−−−→ C6H5COCH3 +HCl

Therefore, this statement is also incorrect.

Step 4: Final Answer:

The correct option is (B).
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Quick Tip: Connecting named reactions is highly common in entrance exams. Remember that both the

**Etard Reaction** (oxidation of toluene) and the **Rosenmund Reduction** (reduction of benzoyl

chloride) are primary synthetic routes to prepare benzaldehyde.

76. Match the vitamins in List-I with their sources in List-II:

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (D) A-IV, B-I, C-II, D-III

Solution:

Step 1: Understanding the Concept:

Vitamins are essential organic micronutrients required in small amounts for various

biochemical functions in the human body. They are classified based on their solubility as

fat-soluble or water-soluble, and each is obtained from specific dietary sources.

Step 3: Detailed Explanation:

Let us match each vitamin with its primary dietary source:
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1. Vitamin A (Retinol): Essential for vision and skin health. It is highly abundant in foods

containing beta-carotene, particularly orange and yellow vegetables. Carrots are a prime

source.

Vitamin A (A)→ Carrots (IV)

2. Vitamin B12 (Cyanocobalamin): A water-soluble vitamin required for red blood cell

synthesis and DNA replication. It is synthesized exclusively by bacteria and is found naturally

only in animal-derived foods.

Vitamin B12 (B)→Meat, fish, eggs, dairy (I)

3. Vitamin E (Tocopherol): A groups of fat-soluble compounds called tocopherols that

function as potent antioxidants. Major sources include vegetable oils like sunflower oil, wheat

germ oil, nuts, and seeds.

Vitamin E (C)→ Vegetable oils (II)

4. Vitamin K (Phylloquinone): Plays an essential role in the blood clotting cascade. It is

abundant in dark green leafy vegetables like spinach, kale, and broccoli.

Vitamin K (D)→ Green leafy vegetables (III)

Combining these matches:

A→ IV, B→ I, C→ II, D→ III

Step 4: Final Answer:

The correct matching sequence corresponds to Option (D).
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Quick Tip: An easy eliminator for Vitamin questions: Always remember that **Vitamin B12 is not

found in plant sources**. It must be matched with animal products like meat, liver, or dairy. This helps

eliminate choices instantly!

77. The amount of carbon dioxide evolved upon complete combustion of 116 g of n-butane is

(Given: atomic mass in amu H = 1, C = 12 and O = 16):

(A) 176 g

(B) 362 g

(C) 352 g

(D) 322 g

Correct Answer: (C) 352 g

Solution:

Step 1: Understanding the Concept:

This problem requires a stoichiometric calculation based on a balanced chemical equation.

Complete combustion of any alkane hydrocarbon in excess oxygen yields carbon dioxide

(CO2 ))andwater(H2O) as the only products.

Step 2: Key Formula or Approach:

1. Balanced combustion equation for n-butane (C4H10):

2C4H10(g) + 13O2(g)→ 8CO2(g) + 10H2O(l)

2. Calculate moles of reactant:

Moles=
Mass

Molar Mass

3. Use stoichiometric coefficients to relate moles of C4H10 and CO2.
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Step 3: Detailed Explanation:

- Step 1: Calculate the molar masses of n-butane and carbon dioxide:

- Molar mass of C4H10:

M(C4H10) = 4× 12+ 10× 1= 48+ 10= 58 g mol−1

- Molar mass of CO2:

M(CO2) = 1× 12+ 2× 16= 12+ 32= 44 g mol−1

- Step 2: Calculate the number of moles of n-butane in 116 g:

Moles of C4H10 =
116 g

58 g mol−1 = 2 moles

- Step 3: Relate reactant and product moles using stoichiometry:

From the balanced equation:

2 moles of C4H10 produce 8 moles of CO2.

Since we have exactly 2 moles of reacting butane, the amount of CO2 produced is:

Moles of CO2 = 8 moles

- Step 4: Convert moles of CO2 to mass:

Mass of CO2 =Moles×Molar Mass= 8 moles× 44 g mol−1 = 352 g

Step 4: Final Answer:

The amount of CO2 evolved is 352 g, which corresponds to Option (C).
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Quick Tip: Use the Conservation of Carbon Atoms (POAC) as a shortcut: Each molecule of butane

contains 4 carbon atoms, so 1 mole of butane must produce exactly 4 moles of CO2. Thus, 2 moles of

butane will produce 8 moles of CO2 directly!

78. The compound that CANNOT be obtained from the aldol condensation reaction shown

below, is:
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(A) figA

(B) figB

(C) figC

(D) figD

Correct Answer: (C) Compound (C) cannot be obtained.

Solution:

Step 1: Understanding the Concept:

An aldol condensation reaction occurs in the presence of a base (NaOH) and heating (∆)

involving carbonyl compounds possessing at least one α-hydrogen atom.

Step 3: Detailed Explanation:

Let us analyze the structural components of the given reaction mixture:

1. **2,2-dimethylcyclopentanone:** This cyclic ketone has two distinct carbon positions

flanking the carbonyl carbon (C = O). One side is a quaternary carbon (α-carbon) containing

two methyl groups, meaning it has **zero α-hydrogens**. The other side is a methylene

group (α′-carbon) with **two active α-hydrogen atoms**.
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2. **Benzaldehyde (PhCHO):** This aromatic aldehyde contains **zero α-hydrogens**.

Because benzaldehyde cannot form an enolate ion due to the complete lack of an α-hydrogen,

only the 2,2-dimethylcyclopentanone can lose a proton to the base NaOH to form the

nucleophilic enolate anion at its less-substituted α′ position. This mixture can undergo

cross-aldol condensation as well as self-aldol condensation of the ketone.

- Step 1: Analyze Cross-Aldol Condensation Product:

The enolate formed from 2,2-dimethylcyclopentanone attacks the electrophilic carbonyl

carbon of benzaldehyde (PhCHO). Following nucleophilic addition, elimination of a water

molecule (H2O) upon heating occurs to form an α,β -unsaturated ketone:

Depending on the spatial orientation around the exocyclic carbon-carbon double bond, this

can yield either geometric isomer: the (E)-isomer or the (Z)-isomer. Compounds represented

by structural diagrams (B) and (D) show exactly these configurations. Hence, both (B) and

(D) are successfully formed.

- Step 2: Analyze Self-Aldol Condensation Product:

Alternatively, the enolate anion of one molecule of 2,2-dimethylcyclopentanone can attack the

carbonyl carbon of another unreacted molecule of 2,2-dimethylcyclopentanone. Let’s trace

the condensation pathway:

- Nucleophilic attack of the α′ position of the first ketone onto the C = O of the second ketone.

- Dehydration (loss of H2O) introduces an exocyclic carbon-carbon double bond bridging the

two five-membered rings.

This gives a product with an α,β-unsaturated framework, where the double bond is directly

conjugated with the carbonyl group. This molecule matches option (A) perfectly. Hence,

structure (A) can be formed.

- Step 3: Analyze Compound (C):

Looking carefully at option (C), the structure possesses a single bond connecting the two

cyclopentane units, while an isolated endocyclic double bond is formed inside the second

cyclopentenyl ring. This arrangement does not follow the dehydration pathway of aldol

condensation because the double bond is not conjugated with the carbonyl group (C = O).

Aldol condensation via dehydration uniquely forms α,β-unsaturated carbonyl frameworks.

Consequently, structure (C) **cannot** be obtained under any conditions from this reaction.

Step 4: Final Answer:

The compound that cannot be obtained is (C).
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Quick Tip: In base-catalyzed aldol condensation followed by heating, dehydration always establishes a

double bond that is **directly conjugated** with the carbonyl carbon (C = O). If a structure contains

an isolated or misaligned double bond, it cannot be an aldol condensation product!

79. The correct statement is:

(A) Magnesium has a maximum covalency of four.

(B) Aluminium has five valence orbitals.

(C) Boron has a maximum covalency of four.

(D) Beryllium has three valence orbitals.

Correct Answer: (C) Boron has a maximum covalency of four.

Solution:

Step 1: Understanding the Concept:

Covalency is defined as the maximum number of covalent bonds an atom can form using

its valence shell orbitals. For elements residing in the second period of the periodic table

(B, Be, C , N , etc.), the principal quantum number is n = 2. The valence shell consists

exclusively of one 2s orbital and three 2p orbitals, giving a strict total of **four valence

orbitals**. Because there are no vacant low-energy d-orbitals available in the second period

(d-orbitals only begin at n = 3), these atoms can never expand their octet beyond 8 electrons.

Hence, the absolute maximum covalency for any second-period element is 4.

Step 3: Detailed Explanation:

- Step 1: Analysis of Statement (A)

Magnesium (Mg) belongs to the third period (n= 3) and group 2. Its ground state electronic

configuration is 1s22s22p63s2. In its valence shell, it has vacant 3p and 3d orbitals. Because of

the availability of these low-energy vacant 3d orbitals, magnesium can expand its coordination

number and exhibit a covalency greater than four (typically up to six in complexes like
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[Mg(H2O)6]2+). Thus, statement (A) is incorrect.

- Step 2: Analysis of Statement (B)

Aluminium (Al) belongs to the third period (n= 3) and group 13. Its valence shell contains

one 3s orbital, three 3p orbitals, and five 3d orbitals. Total available valence orbitals =

1+ 3+ 5= 9. Thus, statement (B) stating it has only five valence orbitals is incorrect.

- Step 3: Analysis of Statement (C)

Boron (B) is a member of the second period (n = 2) and group 13. Its ground state electronic

configuration is 1s22s22p1. The total number of orbitals available in its valence shell (n= 2)

is four (one 2s and three 2p orbitals). Since it completely lacks 2d orbitals (which do not

exist), boron can accommodate a maximum of 8 electrons in its valence sphere, translating to

a **maximum covalency of four**. This is perfectly observed in stable species like [BF4]− and

[B(OH)4]−. Therefore, this statement is accurate and correct.

- Step 4: Analysis of Statement (D)

Beryllium (Be) is also a second-period element (n= 2) with electronic configuration 1s22s2.

Like boron, its valence shell contains one 2s and three 2p orbitals, which gives a total of

**four valence orbitals**, not three. Hence, statement (D) is incorrect.

Step 4: Final Answer:

The correct statement is Option (C).

Quick Tip: **Second-period elements (Be, B, C, N, O, F)** can never expand their octet because they

do not have d-orbitals. Their maximum covalency is capped strictly at **4**.

80. The formula of tetraammineaquachloridocobalt(III) chloride is:

(A) [Co(NH3)4(H2O)Cl]Cl

(B) [Co(NH3)4(H2O)Cl]Cl2

(C) [Co(NH3)4Cl2]×H2O

(D) [Co(NH3)4]Cl3 ×H2O

Correct Answer: (B) [Co(NH3)4(H2O)Cl]Cl2
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Solution:

Step 1: Understanding the Concept:

To write the chemical formula from an IUPAC name of a coordination complex, we decode its

constituent ligands, central metal ion, and counter-ions systematically using standard IUPAC

nomenclature rules.

Step 3: Detailed Explanation:

- Identify the central metal cation: **cobalt** (Co).

- Determine ligands inside the coordination sphere from prefixes:

- "tetraammine" indicates four ammine ligands→ 4× NH3

- "aqua" indicates one water ligand→ 1×H2O

- "chlorido" indicates one chloride ligand inside the sphere→ 1× Cl−

- Enclose the metal and ligands inside square brackets to define the coordination sphere:

[Co(NH3)4(H2O)Cl]z

- Use the specified oxidation state of the metal to calculate the net charge (z) of the

coordination sphere, then balance it with external counter-ions ("chloride").

- Step 1: List the charges of all components within the coordination sphere:

- Oxidation state of Cobalt (given as III) = +3

- Charge of Ammine ligand (neutral) = 0

- Charge of Aqua ligand (neutral) = 0

- Charge of Chlorido ligand (anionic) = −1

- Step 2: Calculate the net charge (z) on the complex cation:

Summing the individual charges together:

z = (Charge of Co) + 4× (Charge of NH3) + 1× (Charge of H2O) + 1× (Charge of Cl−)

z = (+3) + 4(0) + 1(0) + 1(−1) = +3− 1= +2
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Hence, the coordination sphere formula is a divalent cation: [Co(NH3)4(H2O)Cl]2+.

- Step 3: Balance with the external counter-ion:

The counter-ion given outside the bracket is "chloride" (Cl−), which carries a charge of −1. To

achieve electrical neutrality for the compound, two chloride ions must be present to balance

the +2 charge of the complex cation:

Number of counter-ions=
+2
| − 1|

= 2 =⇒ Cl2

Combining these yields the final molecular formula: [Co(NH3)4(H2O)Cl]Cl2.

Step 4: Final Answer:

The correct chemical formula corresponds to Option (B).

Quick Tip: Always work out the net charge of the coordination sphere brackets using simple algebra:

Net Charge=Metal Oxidation State+
∑

(Ligand Charges)

This helps you quickly find the correct number of counter-ions without guesswork.

81. Assertion A: For an ideal solution formed by mixing liquids P and Q, ∆mixH = 0 and

∆mixV = 0.

Reason R: No interactions occur between P and Q.

In the light of the above statements, choose the most appropriate answer from the options

given below:

(A) A is correct but R is not correct

(B) A is not correct but R is correct

(C) Both A and R are correct and R is the correct explanation of A

(D) Both A and R are correct but R is NOT the correct explanation of A
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Correct Answer: (A) A is correct but R is not correct

Solution:

Step 1: Understanding the Concept:

An ideal solution is defined as a solution that strictly obeys Raoult’s law over the entire range

of concentrations at all temperatures.

The thermodynamic parameters for the formation of an ideal binary solution include zero

enthalpy change and zero volume change on mixing.

Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

When ideal component liquids P and Q are mixed, no heat is absorbed or released during the

process, meaning ∆mixH = 0.

Additionally, the total volume of the mixture equals the sum of individual volumes of the

components before mixing, meaning there is no expansion or contraction, so ∆mixV = 0.

Therefore, Assertion A is completely true.

- Step 2: Evaluate Reason R:

For a solution to form, there must be intermolecular forces of attraction between all particles.

If "no interactions occurred" between P and Q, they would be completely immiscible and

would not form a solution at all.

In an ideal solution, interactions do occur, but they satisfy a specific condition: the attractive

forces between the different molecules (P −Q) are identical in strength to the intermolecular

forces present in the pure components (P − P and Q−Q interactions).

Because the old bonds broken and new bonds formed are energetically equivalent, ∆H and

∆V are zero.

Thus, stating that "no interactions occur" is scientifically incorrect. Reason R is false.

Step 4: Final Answer:

Since Assertion A is true but Reason R is false, the correct choice is Option (A).
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Quick Tip: Ideal solutions require uniform interactions:

Intermolecular Forces: (P − P)≈ (Q−Q)≈ (P −Q)

If P −Q interactions are stronger, it causes a negative deviation; if they are weaker, it causes a positive

deviation.

82. Identify the reactions which give aniline as the major product:

A. Reduction of benzonitrile with LiAlH4

B. Hoffmann bromamide degradation of benzamide

C. Reduction of nitrobenzene with NaBH4

D. Hydrolysis of acetanilide

Choose the correct answer from the options given below:

(A) A and C only

(B) C and D only

(C) A and B only

(D) B and D only
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Correct Answer: (D) B and D only

Solution:

Step 1: Understanding the Concept:

Aniline is a primary aromatic amine (C6H5NH2).

To determine which reactions produce aniline as the major product, we must analyze the

mechanisms and products of each reaction.

Step 3: Detailed Explanation:

Let us analyze each reaction in detail:

- Reaction A: Reduction of benzonitrile:

Benzonitrile (C6H5C ≡ N) is treated with the powerful reducing agent LiAlH4. This reduces

the nitrile group completely to a primary amine without breaking any carbon-carbon bonds:

C6H5C ≡ N
LiAlH4−−−→ C6H5CH2NH2 (Benzylamine)

The product is benzylamine, not aniline. Thus, Reaction A is incorrect.

- Reaction B: Hoffmann bromamide degradation of benzamide:

Benzamide (C6H5CONH2) is treated with bromine in an aqueous or ethanolic solution of

alkali (KOH):

C6H5CONH2 + Br2 + 4KOH→ C6H5NH2 (Aniline)+ K2CO3 + 2KBr+ 2H2O

This reaction degrades the amide by removing the carbonyl carbon, directly producing aniline.

Thus, Reaction B is correct.

- Reaction C: Reduction of nitrobenzene with NaBH4:

Sodium borohydride (NaBH4) is a mild, highly selective reducing agent. It is not strong

enough to reduce aromatic nitro groups (−NO2) to amines. Nitrobenzene remains unreacted

under these conditions. Thus, Reaction C is incorrect.

- Reaction D: Hydrolysis of acetanilide:

Acetanilide (C6H5NHCOCH3) is a secondary amide. Heating it in the presence of an aqueous

acid (HCl/H2O) induces nucleophilic acyl substitution, leading to acidic hydrolysis:
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C6H5NHCOCH3 +H2O
HCl
−−→
∆

C6H5NH+3 Cl− +CH3COOH

Upon standard alkaline workup, the anilinium chloride salt yields free aniline (C6H5NH2).

Thus, Reaction D is correct.

Combining the correct reactions gives:

B and D only

Step 4: Final Answer:

Reactions B and D produce aniline, which corresponds to Option (D).

Quick Tip: Remember:

- NaBH4 is highly chemoselective and cannot reduce nitro groups, esters, or nitriles.

- Hoffmann degradation is a reliable method for converting primary amides to primary amines with one

less carbon atom.

83. The correct decreasing order of oxidation state of the underlined atom in each molecule is:

(with N in N2O5, Al in Al2O3, and S in H2S underlined)

(A) PbO2 > N2O3 > SO3

(B) P4O6 > Cl2O7 > AlH3

(C) P4O10 > SO3 > H2O

(D) N2O5 > Al2O3 > H2S

Correct Answer: (D) N2O5 > Al2O3 > H2S

Solution:
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Step 1: Understanding the Concept:

The oxidation state of an atom in a molecule represents the formal charge it would carry if all

bonds to different elements were completely ionic.

Standard rules apply: Oxygen is usually −2, Hydrogen is +1 (when bonded to non-metals),

and the sum of oxidation numbers in a neutral molecule must equal zero.

Step 3: Detailed Explanation:

Let us calculate the oxidation states of the underlined atoms in Option (D):

1. Oxidation state of N in N2O5:

Let the oxidation state of Nitrogen be x .

2(x) + 5(−2) = 0 =⇒ 2x − 10= 0 =⇒ x = +5

2. Oxidation state of Al in Al2O3:

Let the oxidation state of Aluminium be y .

2(y) + 3(−2) = 0 =⇒ 2y − 6= 0 =⇒ y = +3

3. Oxidation state of S in H2S:

Here, Hydrogen is bonded to a non-metal, so its oxidation state is +1.

Let the oxidation state of Sulfur be z.

2(+1) + z = 0 =⇒ 2+ z = 0 =⇒ z = −2

Arranging these calculated values in decreasing mathematical order:

+5> +3> −2

This gives the sequence:

N2O5(+5)> Al2O3(+3)> H2S(−2)
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This matches the trend in Option (D) perfectly.

Now let’s check why the other options are incorrect:

- In (A): In P bO2, P b = +4; in N2O3, N = +3; in SO3, S = +6. Since +3 < +6, this order is

incorrect.

- In (B): In P4O6, P = +3; in Cl2O7, Cl = +7. Since +3< +7, this order is incorrect.

- In (C): In P4O10, P = +5; in SO3, S = +6. Since +5< +6, this order is incorrect.

Step 4: Final Answer:

The correct decreasing order is represented in Option (D).

Quick Tip: Always double-check the signs when ordering elements. A negative value (like −2 in H2S)

is mathematically smaller than positive values, which fits a "decreasing order" perfectly.

84. For the following reaction sequence, choose the correct option:

(A) If P gives a carboxylic acid on acidification, Q gives a poisonous gas on exposure to air and light.

(B) Both P and Q are carbonyl compounds.

(C) If P is the sodium salt of a carboxylic acid, Q is a primary alcohol.

(D) P and Q are aromatic compounds.

Correct Answer: (A) If P gives a carboxylic acid on acidification, Q gives a poisonous gas on exposure

to air and light.

Solution:

Step 1: Understanding the Concept:

This problem represents a two-step organic synthesis starting from benzene:

- First step is a Friedel-Crafts Acylation of benzene to form acetophenone (a methyl ketone).
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- Second step is a Haloform reaction of the methyl ketone with sodium hypochlorite (NaOCl)

to yield a carboxylate salt and chloroform.

Step 3: Detailed Explanation:

- Step 1: Friedel-Crafts Acylation:

Benzene reacts with acetyl chloride (CH3COCl) in the presence of anhydrous AlCl3 to form

acetophenone:

C6H6 + CH3COCl
AlCl3−−→ C6H5COCH3 +HCl

- Step 2: Haloform Reaction:

Acetophenone contains a terminal methyl ketone group (−COCH3).

When treated with sodium hypochlorite (NaOCl), it undergoes the haloform reaction:

C6H5COCH3 + 3NaOCl → C6H5COONa (P)+ CHCl3 (Q)+ 2NaOH

The products obtained are:

- P = Sodium benzoate (C6H5COONa)

- Q = Chloroform (CHCl3)

- Let us evaluate the options:

- Option (A): Acidification of P (C6H5COONa) yields benzoic acid. When Q (CHCl3) is

exposed to air and sunlight, it undergoes oxidation to form phosgene (COCl2), which is a

highly poisonous gas:

2CHCl3 +O2
light
−−→ 2COCl2 + 2HCl

This statement is perfectly correct.

- Option (B): Neither P nor Q contains a standard carbonyl group. Thus, (B) is incorrect.

- Option (C): P is indeed a sodium salt, but Q is chloroform (a trihalomethane), not a primary

alcohol. Thus, (C) is incorrect.

- Option (D): P is aromatic, but Q (CHCl3) is an aliphatic trihalomethane. Thus, (D) is

incorrect.
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Step 4: Final Answer:

The correct option is (A).

Quick Tip: Always remember that chloroform (CHCl3) oxidizes in the presence of air and light to

form the extremely toxic gas phosgene (COCl2). To prevent this, chloroform is stored in dark, airtight

bottles.

85. Two moles of an ideal gas undergo free expansion from 10 L to 100 L at 300 K. The values

of ∆Ssystem and ∆Ssurroundings are (R is universal gas constant):

(A) ∆Ssystem = 0; ∆Ssurroundings = 4.606R

(B) ∆Ssystem = 4.606R; ∆Ssurroundings = 0

(C) ∆Ssystem = 0; ∆Ssurroundings = 0

(D) ∆Ssystem = 4.606R; ∆Ssurroundings = −4.606R

Correct Answer: (B) ∆Ssystem = 4.606R; ∆Ssurroundings = 0

Solution:

Step 1: Understanding the Concept:

Free expansion refers to the expansion of a gas into an isolated vacuum, meaning the external

pressure is zero (Pext = 0).

Since there is no opposing force, the work done is zero (W = 0).

For an isothermal expansion of an ideal gas, ∆U = 0. Consequently, by the First Law

(∆U = q+W ), the heat exchange with the surroundings is also zero (q = 0).

Step 3: Detailed Explanation:

- Step 1: Calculate ∆Ssurroundings:

The entropy change of the surroundings depends on the heat exchanged across the boundary:
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∆Ssurroundings =
qsurroundings

T

Since no heat is exchanged with the environment (q = 0):

∆Ssurroundings =
0

300
= 0

- Step 2: Calculate ∆Ssystem:

Entropy is a state function, and its change during an isothermal expansion is given by:

∆Ssystem = nR ln
�

V2

V1

�

Convert natural log to base-10 log:

∆Ssystem = 2.303 · n · R · log10

�

V2

V1

�

Substitute the given parameters (n= 2, V1 = 10 L, V2 = 100 L):

∆Ssystem = 2.303× 2× R× log10

�

100
10

�

∆Ssystem = 4.606 · R · log10(10)

Since log10(10) = 1:

∆Ssystem = 4.606R

Step 4: Final Answer:

The values are ∆Ssystem = 4.606R and ∆Ssurroundings = 0, corresponding to Option (B).
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Quick Tip: For any spontaneous free expansion into a vacuum, there is no heat exchange with the

surroundings. Thus, you can instantly set ∆Ssurroundings = 0 without doing any calculations!

86. For an elementary chemical reaction, the Arrhenius plot is given below. If the energy of

activation is 6.64 kJ mol−1 and R = 8.3 J K−1 mol−1, the temperature at which the rate constant

becomes e2 min−1, is:

(A) 200 K

(B) 250 K

(C) 125 K

(D) 150 K

Correct Answer: (B) 250 K

Solution:

Step 1: Understanding the Concept:

The Arrhenius equation describes how the rate constant k of a chemical reaction varies with

absolute temperature T .

Plotting ln k against 1/T yields a straight line whose slope and intercept are related to the

activation energy and frequency factor.

Step 2: Key Formula or Approach:

The logarithmic form of the Arrhenius equation is:
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ln k = lnA−
Ea

R

�

1
T

�

This matches the straight-line form y = mx + c, where:

- y-intercept c = ln A,

- Slope m= − Ea
R .

Step 3: Detailed Explanation:

- Step 1: Extract the value of the frequency factor (A) from the given graph:

The straight line intersects the vertical axis (ln k) precisely at a value of 6. Therefore, the

y-intercept is:

c = ln A= 6

- Step 2: Set up the equation for the target rate constant:

We want to calculate the temperature (T) at which the rate constant k reaches a value of

e2 min−1. Taking the natural logarithm of this target rate gives:

ln k = ln(e2) = 2

- Step 3: Substitute the parameters into the linear Arrhenius expression:

Let us write down all the parameters given, paying close attention to ensuring unit consistency:

- Ea = 6.64 kJ mol−1 = 6640 J mol−1

- R= 8.3 J K−1 mol−1

- ln A= 6

- ln k = 2

Substitute these components directly into the active Arrhenius linear formula:

2= 6−
�

6640
8.3

�

·
1
T

- Step 4: Solve mathematically for temperature T :

Isolate the term containing T by shifting values across sides:

RE-NEET 2026 Page 177 © Zollege.in



�

6640
8.3

�

·
1
T
= 6− 2

800
T
= 4 =⇒ T =

800
4
= 250 K

Step 4: Final Answer:

The temperature at which the rate constant becomes e2 min−1 is 250 K, which corresponds to

Option (B).

Quick Tip: Always double-check your units for activation energy (Ea). It is routinely provided in

kJ mol−1, while the gas constant R uses J K−1 mol−1. Remember to multiply Ea by 1000 to avoid

calculation errors.

87. Consider the following statements about the solutions formed by mixing two liquids:

A. An ideal solution thus formed obeys Raoult’s law throughout the composition range.

B. Mixture of chloroform and acetone shows negative deviation from Raoult’s law.

C. Mixture of aniline and phenol shows positive deviation from Raoult’s law.

Choose the correct answer from the options given below:

(A) A only

(B) A and C only

(C) A and B only

(D) B and C only

Correct Answer: (C) A and B only

Solution:
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Step 1: Understanding the Concept:

Real liquid solutions are classified as ideal or non-ideal based on their behavior:

- Ideal solutions obey Raoult’s law over the entire range of concentrations.

- Non-ideal solutions show negative deviations when the attractive forces between different

components (A− B) are stronger than the forces within pure components (A− A and B − B).

- Non-ideal solutions show positive deviations when the interactions between different

components (A− B) are weaker than those in pure liquids.

Step 3: Detailed Explanation:

- Step 1: Evaluate Statement A:

By definition, an ideal binary solution perfectly obeys Raoult’s law at every composition.

Thus, Statement A is completely correct.

- Step 2: Evaluate Statement B:

When chloroform (CHCl3) and acetone (CH3COCH3) are mixed, a strong intermolecular

hydrogen bond forms between the acidic hydrogen of chloroform and the basic carbonyl

oxygen of acetone:

Cl3C−H · · ·O= C(CH3)2

This new interaction is stronger than the dipole-dipole forces in pure chloroform or pure

acetone. This strong attraction reduces the vapor pressure below the ideal value, leading to a

negative deviation.

Thus, Statement B is completely correct.

- Step 3: Evaluate Statement C:

When aniline (C6H5NH2, a base) and phenol (C6H5OH, an acid) are mixed, a strong

intermolecular hydrogen bond forms between them.

Because the new A− B interactions are stronger than the original interactions in the pure

liquids, this mixture also exhibits a negative deviation from Raoult’s law, not a positive

deviation.

Thus, Statement C is incorrect.

Step 4: Final Answer:

Since statements A and B are correct while C is incorrect, the correct choice is Option (C).
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Quick Tip: To easily identify deviations:

- If mixing results in new or stronger hydrogen bonds (e.g., acid + base, chloroform + acetone, phenol

+ aniline), it leads to a negative deviation.

- If mixing breaks or disrupts existing hydrogen bonds (e.g., adding alcohol to water or glycolysis

mixtures), it leads to a positive deviation.

88. The highest occupied molecular orbital for Ne2 is:

(A) π∗2p

(B) σ∗2p

(C) π2p

(D) σ2p

Correct Answer: (B) σ∗2p

Solution:

Step 1: Understanding the Concept:

According to Molecular Orbital (MO) Theory, atomic orbitals combine to form bonding and

antibonding molecular orbitals.

The Highest Occupied Molecular Orbital (HOMO) is the highest-energy molecular orbital that

contains at least one electron in the ground-state configuration.

Step 2: Key Formula or Approach:

For heavier homonuclear diatomic molecules of the second period (where total electrons

Z > 14, such as O2, F2, Ne2), the increasing energy order of molecular orbitals is:

σ1s < σ
∗
1s < σ2s < σ

∗
2s < σ2pz

< (π2px
= π2py

)< (π∗2px
= π∗2py

)< σ∗2pz

RE-NEET 2026 Page 180 © Zollege.in



Step 3: Detailed Explanation:

1. Calculate the total number of electrons in Ne2:

Neon (Ne) has an atomic number of 10. A diatomic Ne2 molecule contains:

Total electrons= 10+ 10= 20 electrons

2. Distribute these 20 electrons into the molecular orbitals sequentially:

- σ2
1s (2 electrons)

- σ∗1s
2 (2 electrons)

- σ2
2s (2 electrons)

- σ∗2s
2 (2 electrons)

- σ2
2pz

(2 electrons)

- π2
2px
= π2

2py
(4 electrons)

- π∗22px
= π∗22py

(4 electrons)

- σ∗22pz
(2 electrons)

Sum of electrons: 2+ 2+ 2+ 2+ 2+ 4+ 4+ 2= 20 electrons.

The very last orbital to be filled with the highest energy in this configuration is the antibonding

sigma orbital σ∗2pz
(or simply represented as σ∗2p).

This is the Highest Occupied Molecular Orbital (HOMO).

Step 4: Final Answer:

The HOMO for Ne2 is σ∗2p, which corresponds to Option (B).

Quick Tip: Neon is a noble gas with a completely filled valence shell. When two neon atoms combine

to form a hypothetical Ne2, all bonding and antibonding molecular orbitals are completely filled. This

results in a bond order of 0, explaining why Ne2 does not exist under normal conditions.

89. For a salt XY, which is a strong electrolyte, the plot of Λm versus
p

c has a slope of

−90.0 S cm2 mol−3/2 L1/2 at 298 K. At 0.01 M concentration of XY, the value ofΛm is 145.0 S cm2 mol−1.

The limiting molar conductivity of Y− ion (λ◦Y−, in S cm2 mol−1) at 298 K will be (Given:
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λ◦X+ = 74.0 S cm2 mol−1):

(A) 90.0

(B) 76.0

(C) 80.0

(D) 100.0

Correct Answer: (C) 80.0

Solution:

Step 1: Understanding the Concept:

For strong electrolytes, the variation of molar conductivity Λm with concentration c is linear

and is quantitatively described by the Debye-Hückel-Onsager equation.

Limiting molar conductivities can be combined using Kohlrausch’s Law of Independent

Migration of Ions.

Step 2: Key Formula or Approach:

1. Debye-Hückel-Onsager Equation:

Λm = Λ
◦
m − A
p

c

where −A is the slope of the plot.

2. Kohlrausch’s Law for 1:1 electrolyte XY:

Λ◦m(XY) = λ◦X+ +λ
◦
Y−

Step 3: Detailed Explanation:

- Step 1: Extract given values:

- Slope of the plot = −A= −90.0 =⇒ A= 90.0

- Concentration c = 0.01 M =⇒
p

c =
p

0.01= 0.1

- Molar Conductivity (Λm) = 145.0 S cm2 mol−1
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- Limiting molar conductivity of the cation, λ◦X+ = 74.0 S cm2 mol−1

- Step 2: Use the Debye-Huckel-Onsager equation to solve for Λ◦m:

145.0= Λ◦m − (90.0× 0.1)

145.0= Λ◦m − 9.0 =⇒ Λ◦m = 145.0+ 9.0= 154.0 S cm2 mol−1

- Step 3: Apply Kohlrausch’s Law to determine the limiting ionic conductivity of Y −:

The salt XY is a 1 : 1 strong electrolyte that dissociates fully as:

XY→ X+ + Y−

According to Kohlrausch’s Law:

Λ◦m(XY) = λ◦X+ +λ
◦
Y−

Substituting the values:

154.0= 74.0+λ◦Y−

λ◦Y− = 154.0− 74.0= 80.0 S cm2 mol−1

Step 4: Final Answer:

The limiting molar conductivity of Y− is 80.0 S cm2 mol−1, which corresponds to Option (C).
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Quick Tip: When taking the square root of concentration fractions, remember that
p

0.01 = 0.1. A com-

mon oversight is missing this step and multiplying the slope directly by 0.01. Keep an eye on the
p

c term!

90. Among the following options, the correct trend in the electron gain enthalpy is:

(A) Cl > F > Br > I

(B) I > Br > Cl > F

(C) F > Cl > Br > I

(D) Br > Cl > F > I

Correct Answer: (A) Cl > F > Br > I

Solution:

Step 1: Understanding the Concept:

Electron gain enthalpy (∆eg H) is the enthalpy change that occurs when an electron is added

to an isolated gaseous atom. A more negative value indicates a greater release of energy and

a stronger affinity for the electron.

In this context, trends are compared based on the absolute magnitude of energy released.

Generally, electron gain enthalpy becomes less negative down a group because the atomic

radius increases, placing the incoming electron further from the attractive force of the nucleus.

However, Group 17 features a well-known anomaly between the first two elements.

Step 3: Detailed Explanation:

- Step 1: Explaining the anomalous behavior of Fluorine versus Chlorine:

Fluorine (n = 2) is a very small atom with its valence electrons crowded together in a

compact 2p subshell. When an extra electron is added to a fluorine atom, it experiences

strong inter-electronic repulsion from the existing valence electrons. This repulsion offsets

some of the energy released during electron capture.

Chlorine (n = 3), on the other hand, has a larger atomic volume, and its valence electrons are

distributed across a roomier 3p subshell. The inter-electronic repulsion felt by an incoming

electron in chlorine is minimal.
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Consequently, Chlorine releases more energy than Fluorine upon gaining an electron, giving it

the highest negative electron gain enthalpy in the entire periodic table (Cl > F).

- Step 2: Ordering the remaining Halogens:

As we continue down the group from Chlorine to Bromine (Br) and Iodine (I), the atomic

size increases rapidly. The shielding effect of the core electronic shells reduces the effective

nuclear charge felt at the atomic boundary. As a result, the electron affinity decreases in a

normal regular pattern:

Cl > Br > I

Combining this regular downward trend with our anomalous fluorine position gives the

complete sequence:

Cl > F > Br > I

Step 4: Final Answer:

The correct decreasing trend in magnitude (energy released) is represented by Option (A).

Quick Tip: This 3rd period > 2nd period anomaly is a classic exception. It applies not just to the

halogens (Cl > F), but also to group 16 (S > O) and group 15 (P > N). Keep this rule in mind for any

electron gain enthalpy question!

Biology

91. Given below are two statements:

Statement I: Chromosomes are fully condensed at the end of prophase I.

Statement II: Meiosis I resembles mitosis.

In the light of the above statements, choose the most appropriate answer from the options
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given below:

(A) Statement I is correct, but Statement II is false

(B) Statement I is incorrect, but Statement II is true

(C) Both Statement I and Statement II are true

(D) Both Statement I and Statement II are false

Correct Answer: (A) Statement I is correct, but Statement II is false

Solution:

Step 1: Understanding the Concept:

Meiosis is a specialized form of cell division that reduces the chromosome number by half. It

is divided into Meiosis I (reductional division) and Meiosis II (equational division).

Step 3: Detailed Explanation:

- Step 1: Evaluate Statement I:

Prophase I of meiosis I is divided into five phases: leptotene, zygotene, pachytene, diplotene,

and diakinesis.

Diakinesis is the final stage of meiotic prophase I.

During diakinesis, the chiasmata are terminalized and chromosomes become fully condensed.

The meiotic spindle is assembled to prepare the homologous chromosomes for separation by

the end of this phase.

Therefore, Statement I is correct.

- Step 2: Evaluate Statement II:

Mitosis is an equational division where sister chromatids separate, keeping the ploidy level

constant.

Meiosis I is a reductional division where homologous chromosomes separate, reducing the

ploidy from diploid to haploid.

It is meiosis II, not meiosis I, that closely resembles a typical mitotic division because sister

chromatids separate during meiosis II.

Thus, Statement II is incorrect.

Step 4: Final Answer:
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Since Statement I is correct and Statement II is false, the most appropriate choice is Option (A).

Quick Tip: Remember the phrase "Le Zy Pa Di Di" to easily recall the sequence of prophase I stages.

Always keep in mind that meiosis II is equational like mitosis, while meiosis I is reductional.

92. Which of the following is not a characteristic of chordates?

(A) Absence of gills

(B) Presence of post anal part (tail)

(C) Presence of notochord

(D) Central nervous system is dorsal

Correct Answer: (A) Absence of gills

Solution:

Step 1: Understanding the Concept:

Phylum Chordata is defined by three primary diagnostic structures: a notochord, a dorsal

hollow nerve cord, and paired pharyngeal gill slits.

Step 3: Detailed Explanation:

- Step 1: Analyze chordate diagnostic features:

1. Presence of Notochord (C): A flexible, rod-like structure that provides support along the

dorsal side of the organism.

2. Dorsal Hollow Nerve Cord (D): The central nervous system is dorsal, hollow, and single,

whereas in non-chordates it is ventral, solid, and double.

3. Pharyngeal Gill Slits: These are present in embryonic or adult stages, facilitating aquatic

respiration. This means the presence of gills or gill slits is a characteristic of chordates.

Therefore, stating "Absence of gills" is incorrect. This is the correct choice for a "not a

characteristic" question.

4. Post-anal Tail (B): A post-anal tail is also a distinct feature found in chordates, which may
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be reduced or absent in some adult forms but is present during development.

Step 4: Final Answer:

The incorrect characteristic of chordates is the absence of gills, which corresponds to Option

(A).

Quick Tip: Create a comparative table between chordates and non-chordates. Key contrasting features

include the position of the heart (ventral in chordates, dorsal in non-chordates) and the position of the

nerve cord.

93. Phyllotaxy is the pattern of arrangement of __________˙

(A) fruits

(B) sepals

(C) leaves

(D) flowers

Correct Answer: (C) leaves

Solution:

Step 1: Understanding the Concept:

Phyllotaxy refers to the spatial distribution of organs on a plant stem. We need to associate

this term with the specific plant organ it describes.

Step 3: Detailed Explanation:

- Step 1: Define Phyllotaxy:

Phyllotaxy is defined as the pattern of arrangement of leaves on the stem or branch of a plant.

- Step 2: Identify its function:

Its primary function is to avoid overcrowding of leaves and ensure maximum exposure to

sunlight for photosynthesis.
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- Step 3: Recall types of phyllotaxy:

There are three main types of phyllotaxy observed in flowering plants:

1. Alternate: A single leaf arises at each node in an alternate manner (e.g., China rose,

mustard, and sunflower).

2. Opposite: A pair of leaves arise at each node and lie opposite to each other (e.g., Calotropis

and guava).

3. Whorled: More than two leaves arise at a node and form a circle or whorl (e.g., Alstonia).

Step 4: Final Answer:

Phyllotaxy is the pattern of arrangement of leaves, making Option (C) the correct choice.

Quick Tip: Do not confuse phyllotaxy with inflorescence (arrangement of flowers) or aestivation

(arrangement of sepals/petals). Remembering common examples like China rose (alternate) and

Alstonia (whorled) helps in matching questions.

94. Which one of the following statements is incorrect?

(A) Glucagon stimulates glycogenolysis

(B) β-cells of pancreas secrete insulin

(C) α-cells of pancreas secrete glucagon

(D) α-cells of pancreas secrete insulin

Correct Answer: (D) α-cells of pancreas secrete insulin

Solution:

Step 1: Understanding the Concept:

The pancreas is a heterocrine gland containing endocrine structures called Islets of Langerhans.

We must verify which cell types secrete which specific hormones and understand their basic

physiological roles.
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Step 3: Detailed Explanation:

- Step 1: Analyze pancreatic cell secretions:

The endocrine pancreas consists of Islets of Langerhans, which contain primarily two types of

cells: α-cells and β-cells.

- α-cells secrete a peptide hormone called glucagon, which is a hyperglycemic hormone. It

acts mainly on hepatocytes (liver cells) and stimulates glycogenolysis (breakdown of glycogen

into glucose). It also stimulates gluconeogenesis, contributing to increased blood sugar levels.

Thus, Statements (A) and (C) are correct.

- β -cells secrete another peptide hormone called insulin, which is a hypoglycemic hormone. It

acts on hepatocytes and adipocytes, increasing cellular glucose uptake and utilization. This

decreases blood glucose levels and promotes glycogenesis. Thus, Statement (B) is correct.

- Statement (D) claims that α-cells secrete insulin, which is completely incorrect as insulin is

secreted by β-cells.

Step 4: Final Answer:

The incorrect statement is Option (D).

Quick Tip: Remember "A-G-B-I" to quickly associate the cells with their hormones: α-cells secrete

Glucagon, and β-cells secrete Insulin. Glucagon raises glucose (hyperglycemic), while insulin lowers

glucose (hypoglycemic).

95. The plastid that stores xanthophyll is known as __________˙

(A) aleuroplast

(B) amyloplast

(C) chloroplast

(D) chromoplast

Correct Answer: (D) chromoplast
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Solution:

Step 1: Understanding the Concept:

Plastids are major double-membrane-bound organelles found in the cells of plants and algae.

They are classified based on the presence or absence of specific pigments and their primary

functions into chloroplasts, chromoplasts, and leucoplasts.

Step 3: Detailed Explanation:

- Chloroplasts contain chlorophyll and carotenoid pigments which are responsible for trapping

light energy essential for photosynthesis.

- Chromoplasts contain fat-soluble carotenoid pigments like carotene, xanthophylls, and

others. These pigments give the plant parts yellow, orange, or red colors, which are commonly

observed in flowers and ripening fruits. Since xanthophyll is a yellow carotenoid pigment, it

is stored within chromoplasts. Thus, chromoplast is the correct plastid. This matches Option

(D).

- Leucoplasts are colorless plastids of varied shapes and sizes that store nutrients:

- Amyloplasts store carbohydrates (starch), such as in potato tubers.

- Elaioplasts store oils and fats.

- Aleuroplasts store proteins.

Step 4: Final Answer:

The plastid storing xanthophyll is the chromoplast, making Option (D) the correct answer.

Quick Tip: Think of "chromo" as color. Chromoplasts are responsible for non-green colors like red,

orange, and yellow. Leucoplasts are colorless storage plastids (amyloplast, elaioplast, aleuroplast).

96. Match List-I with List-II.

List-I

A. Fusion of protoplasms between gametes

B. Fusion of two nuclei

C. Generation of haploid spores
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List-II

I. Meiosis

II. Plasmogamy

III. Karyogamy

Choose the correct answer from the options given below:

(A) A-III, B-II, C-I

(B) A-I, B-III, C-II

(C) A-II, B-III, C-I

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

Correct Answer: (C) A-II, B-III, C-I

Solution:

Step 1: Understanding the Question:

The question requires matching terms of sexual reproduction in fungi and other organisms

from List-I with their biological definitions or outcomes in List-II.

Step 3: Detailed Explanation:

The sexual cycle in fungi involves three sequential steps: plasmogamy, karyogamy, and

meiosis. Let us evaluate each:

- A. Plasmogamy: This is the first stage of sexual reproduction in fungi, defined as the fusion

of protoplasms between two motile or non-motile gametes. Therefore, item A matches with II

(Plasmogamy).

- B. Karyogamy: This is the second stage, defined as the fusion of the two haploid nuclei to

form a single diploid zygotic nucleus. Therefore, item B matches with III (Karyogamy).

- C. Meiosis: The diploid zygote undergoes a reduction division (meiosis) to generate haploid

sexual spores. Therefore, item C matches with I (Meiosis).

Combining these matched pairs gives us: A-II, B-III, and C-I.

Step 4: Final Answer:

The correct combination is A-II, B-III, C-I, which corresponds to Option (C).
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Quick Tip: Break down the roots of the words: "plasmo" refers to cytoplasm/protoplasm, "karyo" refers

to the nucleus, and "gamy" refers to fusion. This makes remembering plasmogamy and karyogamy very

easy.

97. Given below are two statements:

Statement I: In gymnosperms, the male and female gametophytes remain within the sporangia.

Statement II: In gymnosperms, seeds are not covered.

In the light of the above statements, choose the most appropriate answer from the options

given below:

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (C) Both Statement I and Statement II are correct

Solution:

Step 1: Understanding the Question:

The question asks us to evaluate two statements about the characteristics of gymnosperms.

Step 3: Detailed Explanation:

- Step 1: Evaluate Statement I:

Unlike bryophytes and pteridophytes, gymnospermic male and female gametophytes do not

have a free-living independent existence. They remain within the sporangia (microsporangia

and megasporangia) which are retained on the parent sporophytes. The pollen grain (male

gametophyte) develops inside the microsporangium, and the female gametophyte develops

inside the megasporangium (ovule). Thus, Statement I is correct.

- Step 2: Evaluate Statement II:

The term gymnosperm literally means "naked seeds" (from Greek *gymnos* = naked,

*sperma* = seed). The ovules are not enclosed by any ovary wall and remain exposed both

before and after fertilization. Consequently, the seeds that develop post-fertilization are not
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covered by a fruit wall. Thus, Statement II is also correct.

Since both statements are true, the correct option is (C).

Step 4: Final Answer:

The correct option is (C).

Quick Tip: Remember that the lack of an ovary wall is the defining feature of gymnosperms. This

distinguishes them from angiosperms, where seeds are enclosed within fruits.

98. In water, frogs respire using __________˙

(A) lungs

(B) trachea

(C) skin

(D) buccal cavity

Correct Answer: (C) skin

Solution:

Step 1: Understanding the Question:

The question asks for the respiratory organ used by frogs when they are submerged in water.

Step 3: Detailed Explanation:

Frogs are amphibians and exhibit multiple modes of respiration depending on their

environment and life stage. We must differentiate between terrestrial respiration and aquatic

respiration in adult frogs:

- In water, the skin acts as the primary aquatic respiratory organ. The skin of a frog is highly

vascularized, thin, and kept moist by mucus glands. Dissolved oxygen in water is exchanged

directly through the moist skin via diffusion into the blood vessels. This is known as cutaneous

respiration. Therefore, in water, frogs rely solely on cutaneous respiration through the skin.
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This corresponds to Option (C).

- On land, the buccal cavity, lungs (pulmonary respiration), and skin all contribute to

respiration. Lungs are only utilized for respiration when the frog is on land.

- The trachea is not present as a separate functional respiratory organ in the manner of insects

or terrestrial mammals.

Step 4: Final Answer:

The correct organ used by frogs in water is the skin, corresponding to Option (C).

Quick Tip: Remember that cutaneous respiration (via skin) is continuous. It occurs both in water and

on land, and is especially critical during aestivation (summer sleep) and hibernation (winter sleep).

99. Mad cow disease is caused by __________˙

(A) Aspergillus sp.

(B) Mycoplasma sp.

(C) prions

(D) viroids

Correct Answer: (C) prions

Solution:

Step 1: Understanding the Question:

The question asks us to identify the causative agent of mad cow disease.

Step 3: Detailed Explanation:

Let us review the biological sub-viral and prokaryotic agents:

- Prions (C): Mad cow disease is scientifically known as Bovine Spongiform Encephalopathy

(BSE). It is a progressive, fatal neurological disorder of cattle. The causative agents are prions,

which are abnormally folded, infectious proteins. Prions do not contain any nucleic acid (DNA
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or RNA), unlike viruses, viroids, or bacteria. They induce normal cellular proteins in the brain

to fold abnormally, leading to brain damage and a spongy appearance of the brain tissue.

Thus, prions are the correct causative agents. This matches Option (C).

- Viroids (D): These are small, circular, single-stranded infectious RNA molecules lacking a

protein coat, which primarily infect plants (e.g., Potato Spindle Tuber disease).

- Mycoplasma (B): This is a bacterial genus lacking a cell wall.

- Aspergillus (A): This is a fungal genus.

Step 4: Final Answer:

Mad cow disease is caused by prions, which corresponds to Option (C).

Quick Tip: Remember that prions consist only of protein (no nucleic acid), while viroids consist only

of RNA (no protein coat). This distinction is extremely important for competitive examinations.

100. Which of the following statements regarding photorespiration are correct?

(a) Do not occur in C3 plants

(b) CO2 is consumed and O2 is generated

(c) Phosphoglycolate is formed

(d) No synthesis of ATP and NADPH

Choose the correct answer from the options given below:

(A) (b) and (d) only

(B) (a) and (b) only

(C) (a) and (d) only

(D) (c) and (d) only

Correct Answer: (D) (c) and (d) only

Solution:

Step 1: Understanding the Question:
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The question asks us to identify the correct statements among the given choices regarding the

process of photorespiration.

Step 3: Detailed Explanation:

Let us evaluate each statement:

- Statement (a): Photorespiration is a characteristic feature of C3 plants, while it is absent in

C4 plants due to their carbon concentrating mechanism. Thus, stating that it does not occur

in C3 plants is incorrect.

- Statement (b): In photorespiration, O2 is consumed (by RuBisCO) and CO2 is released,

making it a wasteful process. Thus, statement (b) is incorrect.

- Statement (c): When RuBisCO binds with O2, RuBP is cleaved into one molecule of

3-phosphoglycerate (3-PGA) and one molecule of phosphoglycolate (a 2-carbon compound).

Thus, statement (c) is correct.

- Statement (d): Unlike photosynthesis, photorespiration does not produce sugars, ATP, or

NADPH; instead, it consumes ATP. Thus, statement (d) is correct.

Therefore, statements (c) and (d) are correct, which matches Option (D).

Step 4: Final Answer:

The correct statements are (c) and (d), corresponding to Option (D).

Quick Tip: Photorespiration is a highly wasteful process because it consumes ATP and releases

CO2 without producing any sugar or NADPH. It is absent in C4 plants, which explains their higher

productivity compared to C3 plants.

101. Select the correct sequence of experiments that led to a gradual understanding of photo-

synthesis in green plants.

(A) Release of oxygen→ production of glucose→ absorption spectra of chlorophyll a and b→ role

of air

(B) Production of glucose→ role of air→ release of oxygen→ absorption spectra of chlorophyll a

and b
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(C) Absorption spectra of chlorophyll a and b→ production of glucose→ release of oxygen→ role

of air

(D) Role of air→ release of oxygen→ production of glucose→ absorption spectra of chlorophyll a

and b

Correct Answer: (D) Role of air→ release of oxygen→ production of glucose→ absorption spectra

of chlorophyll a and b

Solution:

Step 1: Understanding the Concept:

Our current understanding of photosynthesis is built on chronological discoveries made by

various scientists over several centuries.

Step 3: Detailed Explanation:

Let us arrange the major discoveries in their correct historical timeline:

1. Role of air: Joseph Priestley (1770) performed experiments with a bell jar, mint plant, and

candle to discover the essential role of air in plant growth and discovered oxygen.

2. Release of oxygen: Jan Ingenhousz (1779) showed that only the green parts of plants

release oxygen, and only in the presence of sunlight.

3. Production of glucose: Julius von Sachs (1854) provided the first evidence that glucose is

produced as plants grow and is stored as starch.

4. Absorption spectra of chlorophyll: T.W. Engelmann (1888) used a prism to split light

into spectral components and illuminated Cladophora, describing the first action spectrum of

photosynthesis (related to absorption spectra of chlorophyll a and b).

Thus, the correct chronological sequence is:

Role of air→ Release of oxygen→ Production of glucose→ Absorption spectra

This matches the sequence given in Option (D).

Step 4: Final Answer:

The correct historical timeline corresponds to Option (D).
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Quick Tip: Remember the order of discoverers: Priestley (1770) → Ingenhousz (1779) → Sachs

(1854) → Engelmann (1888). This simple timeline ensures you can easily reconstruct the logical

sequence of photosynthesis discoveries.

102. How many turns of Calvin cycle are required for the formation of three molecules of

glucose?

(A) 1

(B) 18

(C) 6

(D) 3

Correct Answer: (B) 18

Solution:

Step 1: Understanding the Concept:

The Calvin cycle (the dark reaction of photosynthesis) is the metabolic pathway used by

plants to fix carbon dioxide into sugars. Each turn of the Calvin cycle incorporates one single

molecule of carbon dioxide (CO2) into an organic form.

Step 2: Key Formula or Approach:

To synthesize one six-carbon glucose molecule (C6H12O6), six carbon atoms must be fixed.

Therefore:

Number of turns= (Number of carbon atoms in product)× (Number of product molecules)

Step 3: Detailed Explanation:

1. The Calvin cycle consists of three basic steps: carboxylation, reduction, and regeneration.

2. One molecule of glucose contains 6 carbon atoms. Since one turn of the Calvin cycle fixes 1

carbon atom from 1 molecule of CO2, it requires 6 turns of the cycle to produce 1 molecule of
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glucose.

3. For the synthesis of 3 molecules of glucose, the total number of turns required is calculated

as follows:

Total turns= 6 turns/glucose× 3 glucose molecules= 18 turns

To synthesize 3 molecules of glucose, 18 molecules of CO2, 54 molecules of ATP, and 36

molecules of NADPH are utilized in the process. This corresponds to Option (B).

Step 4: Final Answer:

The required number of turns is 18, which corresponds to Option (B).

Quick Tip: Keep this standard ratio in mind: 1 glucose molecule = 6 turns of Calvin cycle. For any

question asking for N glucose molecules, simply multiply N by 6.

103. Mitochondrial inner membrane encloses __________˙

(A) mucus

(B) aqueous humor

(C) matrix

(D) cytosol

Correct Answer: (C) matrix

Solution:

Step 1: Understanding the Concept:

Mitochondria are double-membrane-bound eukaryotic organelles. The outer membrane is

smooth, while the inner membrane forms numerous infoldings called cristae toward the inside.
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Step 3: Detailed Explanation:

A mitochondrion has an outer membrane and an inner membrane, which divide its lumen

into two aqueous compartments: the outer compartment (intermembrane space) and the

inner compartment.

The inner membrane completely encloses the inner compartment, which is filled with a dense,

homogeneous fluid called the **matrix**.

The matrix contains enzymes for the TCA (Krebs) cycle, a single circular DNA molecule, RNA

molecules, and 70S ribosomes.

Let us compare this with the other options:

- Cytosol is the fluid portion of the cytoplasm outside any organelles.

- Mucus is a secretory fluid of animal tissues.

- Aqueous humor is the fluid in the eye.

Therefore, the inner membrane encloses the matrix.

Step 4: Final Answer:

The inner membrane encloses the matrix, which corresponds to Option (C).

Quick Tip: Remember that the matrix is the site of the Krebs cycle and contains the machinery (DNA,

ribosomes) for protein synthesis. The inner membrane itself contains the electron transport chain (ETC)

complexes.

104. Which of the following statements is incorrect?

(A) Fibrin is produced from fibrinogen

(B) Fibrinogen is produced from fibrin

(C) Blood coagulates in response to an injury

(D) Blood clot consists of fibrins

Correct Answer: (B) Fibrinogen is produced from fibrin
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Solution:

Step 1: Understanding the Concept:

Blood coagulation (clotting) is a protective mechanism that prevents excessive blood loss

in response to an injury. It involves a biochemical cascade of enzymatic reactions involving

various clotting factors present in the plasma in an inactive state.

Step 3: Detailed Explanation:

Let us evaluate each of the statements:

- Statement (C): Blood coagulates in response to an injury to prevent hemorrhage. This is a

correct statement.

- Statement (D): A blood clot (coagulum) is composed of a network of thread-like proteins

called fibrins in which dead and damaged formed elements of blood are trapped. This is a

correct statement.

- Statement (A): Inactive, soluble fibrinogen present in the plasma is converted by the active

enzyme thrombin into insoluble fibrin threads during clotting:

Fibrinogen
Thrombin
−−−−−→ Fibrin

This means fibrin is produced from fibrinogen. This is a correct statement.

- Statement (B): Fibrinogen is a high-molecular-weight plasma protein synthesized in the liver,

not produced from fibrin. Stating that fibrinogen is produced from fibrin is incorrect.

Step 4: Final Answer:

The incorrect statement is Option (B).

Quick Tip: The suffix "-ogen" always indicates an inactive precursor molecule (e.g., fibrinogen,

pepsinogen, trypsinogen). Precursors are converted into their active forms, never the other way around.

105. Sphenopsida class belongs to __________˙
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(A) gymnosperms

(B) pteridophytes

(C) bryophytes

(D) angiosperms

Correct Answer: (B) pteridophytes

Solution:

Step 1: Understanding the Concept:

Pteridophytes are vascular cryptogams (non-seed-bearing plants that possess vascular tissues).

They are divided into four distinct classes based on morphological characteristics.

Step 3: Detailed Explanation:

Pteridophytes are spore-producing vascular plants. They are classified into four main classes:

1. Psilopsida: Very primitive, rootless vascular plants (e.g., *Psilotum*).

2. Lycopsida: Commonly known as club mosses (e.g., *Selaginella*, *Lycopodium*).

3. Sphenopsida: Commonly known as horsetails (e.g., *Equisetum*). This class matches the

question.

4. Pteropsida: The largest class, containing common ferns (e.g., *Dryopteris*, *Pteris*,

*Adiantum*).

Sphenopsida is characterized by jointed stems with distinct nodes and internodes, and

whorled leaves or branches. Because Sphenopsida is one of the four classes of pteridophytes,

it belongs directly to this plant group.

Step 4: Final Answer:

The Sphenopsida class belongs to pteridophytes, which corresponds to Option (B).

Quick Tip: Memorize the four classes of pteridophytes and their classic representatives: Psilopsida

(*Psilotum*), Lycopsida (*Selaginella*), Sphenopsida (*Equisetum*), and Pteropsida (*Dryopteris*).
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106. Match List-I with List-II.

List-I

A. Spherical

B. Rod

C. Comma

D. Spiral

List-II

I. Vibrio

II. Cocci

III. Spirilla

IV. Bacilli

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (B) A-II, B-IV, C-I, D-III

Solution:

Step 1: Understanding the Concept:

Bacteria (Kingdom Monera) are grouped into four main categories based on their basic shape.

We need to connect each shape description with its correct scientific term.

Step 3: Detailed Explanation:

Let us match the bacterial shapes with their taxonomic terms:

1. Spherical (A): Spherical-shaped bacteria are called Cocci (singular: Coccus).

Spherical (A)→ Cocci (II)

2. Rod (B): Rod-shaped bacteria are called Bacilli (singular: Bacillus).
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Rod (B)→ Bacilli (IV)

3. Comma (C): Comma-shaped bacteria are called Vibrio (singular: Vibrium).

Comma (C)→ Vibrio (I)

4. Spiral (D): Spiral-shaped bacteria are called Spirilla (singular: Spirillum).

Spiral (D)→ Spirilla (III)

Combining these matches, we get: A-II, B-IV, C-I, D-III. This matches Option (B).

Step 4: Final Answer:

The correct matching sequence is A-II, B-IV, C-I, D-III, which is Option (B).

Quick Tip: Associate the common names of bacteria with their shapes to easily remember this: Strep-

tococcus (spherical→ Cocci), Lactobacillus (rod-shaped→ Bacilli), Vibrio cholerae (comma-shaped→

Vibrio).

107. Which of the following are characteristics of prokaryotic cells?

(a) Ribosomes are made of 50S and 30S subunits

(b) They can have plasmids

(c) They contain mesosome

(d) They have peroxisomes

Choose the correct answer from the options given below:

(A) (a), (c) and (d) only

(B) (a), (b) and (c) only

(C) (b) and (c) only
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(D) (a) and (c) only

Correct Answer: (B) (a), (b) and (c) only

Solution:

Step 1: Understanding the Concept:

We must review the cellular structures and organelles unique to prokaryotes, as well as those

that distinguish them from eukaryotic cells.

Step 3: Detailed Explanation:

Let us analyze each statement:

- Statement (a): Prokaryotes have 70S ribosomes. These ribosomes consist of two subunits: a

larger 50S subunit and a smaller 30S subunit. Thus, statement (a) is a correct characteristic.

- Statement (b): In addition to genomic DNA, many bacteria possess small circular,

double-stranded, extrachromosomal DNA molecules called plasmids. Plasmids carry genes

for special phenotypic characters like antibiotic resistance. Thus, statement (b) is a correct

characteristic.

- Statement (c): Prokaryotes have a unique membranous structure called the mesosome,

formed by the invagination of the plasma membrane. It plays a role in cell wall formation,

DNA replication, and respiration. Thus, statement (c) is a correct characteristic.

- Statement (d): Peroxisomes are membrane-bound microbodies found in eukaryotic cells,

responsible for lipid metabolism and hydrogen peroxide conversion. Prokaryotes do not have

membrane-bound organelles like peroxisomes. Thus, statement (d) is incorrect.

Combining the correct statements gives (a), (b), and (c). This matches Option (B).

Step 4: Final Answer:

The characteristics of prokaryotic cells are (a), (b), and (c), which corresponds to Option (B).

Quick Tip: Prokaryotes completely lack membrane-bound organelles. Since peroxisomes are

membrane-bound eukaryotic organelles, any option containing (d) can be quickly eliminated.
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108. Smooth endoplasmic reticulum __________˙

(A) is actively involved in protein synthesis

(B) is a site for the synthesis of carbohydrates

(C) has ribosomes attached to its surface

(D) is the major site for the synthesis of lipids

Correct Answer: (D) is the major site for the synthesis of lipids

Solution:

Step 1: Understanding the Concept:

The endoplasmic reticulum (ER) is divided into Rough Endoplasmic Reticulum (RER) and

Smooth Endoplasmic Reticulum (SER) based on the presence or absence of ribosomes. We

must distinguish between their respective cellular roles.

Step 3: Detailed Explanation:

Let us analyze the differences:

- The endoplasmic reticulum is an extensive network of intracellular membranes.

- Rough Endoplasmic Reticulum (RER) has ribosomes attached to its outer surface. Because of

these ribosomes, RER is actively involved in protein synthesis and secretion. Thus, options (A)

and (C) refer to RER.

- Smooth Endoplasmic Reticulum (SER) does not have ribosomes on its surface, giving it a

smooth appearance under the microscope.

- The primary function of the SER is the synthesis of lipids, including phospholipids and

cholesterol. In animal cells, lipid-like steroidal hormones (such as testosterone, estrogen, and

progesterone) are synthesized in the SER. SER also plays a major role in detoxification of

drugs and poisons in liver cells.

- Therefore, SER is the major site for lipid synthesis, making Option (D) correct.

Step 4: Final Answer:

The correct function of the smooth endoplasmic reticulum is being the major site for the

synthesis of lipids, corresponding to Option (D).
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Quick Tip: Remember: RER = Ribosomes = Ribosome-associated Protein Synthesis. SER = Smooth =

Slippery (like Lipids/Fats) = Lipid Synthesis.

109. Given below are two statements:

Statement I: The class name Reptilia refers to creeping or crawling mode of locomotion.

Statement II: All organisms belonging to Reptilia have three chambered heart.

In the light of the above statements, choose the most appropriate answer from the options

given below:

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (A) Statement I is correct but Statement II is incorrect

Solution:

Step 1: Understanding the Concept:

We must review the general characteristics of Reptiles, specifically the origin of their name

and the anatomical structure of their circulatory system (heart chambers).

Step 3: Detailed Explanation:

- Step 1: Evaluate Statement I:

The class name Reptilia is derived from the Latin word ’repere’ or ’reptum’, which means

to creep or crawl. This refers directly to their characteristic creeping or crawling mode of

locomotion. Thus, Statement I is correct.

- Step 2: Evaluate Statement II:

Reptiles are typically poikilothermic, terrestrial tetrapods with dry, cornified skin. The heart

in reptiles is usually three-chambered, consisting of two atria and one partially divided

ventricle. However, there is a major exception in this class: crocodiles have a fully formed,

four-chambered heart with two atria and two ventricles. Because crocodiles belong to Class

Reptilia and have a four-chambered heart, Statement II, which states "All organisms belonging
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to Reptilia have three-chambered heart", is incorrect.

Therefore, Statement I is correct but Statement II is incorrect.

Step 4: Final Answer:

The correct option is (A).

Quick Tip: Always watch out for absolute words like "all" or "never" in biology questions. Crocodiles

are a classic exception to the 3-chambered heart rule of reptiles.

110. In frogs, the number of pairs of cranial nerves arising from the brain are __________˙

(A) 10

(B) 12

(C) 6

(D) 9

Correct Answer: (A) 10

Solution:

Step 1: Understanding the Concept:

The nervous system of amphibians consists of the central nervous system, peripheral nervous

system, and autonomic nervous system. We need to know the specific anatomical count of

cranial nerve pairs in frogs.

Step 3: Detailed Explanation:

The peripheral nervous system of the frog includes cranial nerves and spinal nerves. Cranial

nerves originate from the brain and exit through the skull to innervate various organs and

muscles in the head and body.

In frogs, there are exactly 10 pairs of cranial nerves (numbered I to X). These include the

Olfactory (I), Optic (II), Oculomotor (III), Trochlear (IV), Trigeminal (V), Abducens (VI),
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Facial (VII), Auditory (VIII), Glossopharyngeal (IX), and Vagus (X) nerves.

This is different from amniotes like reptiles, birds, and mammals (including humans), which

possess 12 pairs of cranial nerves.

Thus, the number of pairs of cranial nerves in frogs is 10.

Step 4: Final Answer:

The number of pairs of cranial nerves arising from a frog’s brain is 10, which matches Option

(A).

Quick Tip: Anamniotes (fishes and amphibians) generally have 10 pairs of cranial nerves. Amniotes

(reptiles, birds, and mammals) have 12 pairs of cranial nerves.

111. Cell theory was formulated by __________˙

(A) Singer and Nicolson

(B) Antonie Von Leeuwenhoek

(C) Schleiden and Schwann

(D) Robert Brown

Correct Answer: (C) Schleiden and Schwann

Solution:

Step 1: Understanding the Concept:

The question asks us to identify the scientists who formulated the classic Cell Theory. We

must review the historical discoveries in cell biology.

Step 3: Detailed Explanation:

Let us look at each scientist’s contribution:

- M.J. Schleiden (a German botanist, 1838) observed that all plants are composed of different

kinds of cells which form plant tissues.
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- Theodore Schwann (a British zoologist, 1839) studied animal cells and reported that they

have a thin outer layer (now known as the plasma membrane). Schwann also concluded,

based on plant studies, that the presence of a cell wall is a unique character of plant cells.

- Together, Schleiden and Schwann formulated the Cell Theory, stating that all living organisms

are composed of cells and products of cells.

Let us check the other options:

- Singer and Nicolson proposed the Fluid Mosaic Model of cell membranes in 1972.

- Antonie von Leeuwenhoek first saw and described a live cell.

- Robert Brown discovered and described the cell nucleus.

Therefore, the formulation of cell theory is attributed to Schleiden and Schwann.

Step 4: Final Answer:

The cell theory was formulated by Schleiden and Schwann, corresponding to Option (C).

Quick Tip: While Schleiden and Schwann formulated the basic cell theory, they could not explain how

new cells were formed. Rudolf Virchow completed the theory in 1855 by adding the concept of "Omnis

cellula e cellula" (all cells arise from pre-existing cells).

112. Which of the following statements related to pituitary gland are correct?

(a) It is divided anatomically into adenohypophysis and neurohypophysis

(b) It secretes follicle stimulating hormone

(c) It secretes melanocyte stimulating hormone

(d) It does not secrete prolactin

Choose the correct answer from the options given below:

(A) (c) and (d) only

(B) (b) and (c) only

(C) (a) and (b) only

(D) (a), (b) and (c) only

Correct Answer: (D) (a), (b) and (c) only
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Solution:

Step 1: Understanding the Concept:

The question asks us to identify the correct statements regarding the anatomy and endocrine

secretion of the pituitary gland. The pituitary gland is located in a bony cavity called sella

turcica and is attached to the hypothalamus by a stalk.

Step 3: Detailed Explanation:

Let us analyze each statement:

- Statement (a): Anatomically, the pituitary gland is divided into an anterior portion called

adenohypophysis and a posterior portion called neurohypophysis. Thus, statement (a) is

correct.

- Statement (b): Adenohypophysis consists of pars distalis and pars intermedia. Pars distalis

secretes follicle stimulating hormone (FSH) along with other hormones like GH, PRL, TSH,

ACTH, and LH. Thus, statement (b) is correct.

- Statement (c): Pars intermedia secretes melanocyte stimulating hormone (MSH). In humans,

the pars intermedia is almost merged with pars distalis, but it remains a functional part of the

adenohypophysis. Thus, statement (c) is correct.

- Statement (d): This statement claims that the pituitary gland does not secrete prolactin.

This is incorrect because prolactin (PRL) is a major hormone synthesized and secreted by the

anterior pituitary (pars distalis).

Consequently, statements (a), (b), and (c) are correct.

Step 4: Final Answer:

The correct statements are (a), (b), and (c), which is represented by Option (D).

Quick Tip: Neurohypophysis (posterior pituitary) does not synthesize any hormones. It only stores and

releases oxytocin and vasopressin, which are actually synthesized by the hypothalamus.

113. Which of the following is not a prokaryote?
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(A) Mycoplasma

(B) Fungi

(C) Bacteria

(D) Blue green algae

Correct Answer: (B) Fungi

Solution:

Step 1: Understanding the Concept:

The question asks us to identify which of the given organisms is not classified as a prokaryote

(i.e., it must be a eukaryote).

Prokaryotes are characterized by the absence of a membrane-bound nucleus and membrane-

bound organelles. Eukaryotes have a well-defined nucleus with a nuclear envelope and

possess membrane-bound organelles.

Step 3: Detailed Explanation:

Let us evaluate each option:

- Mycoplasma (A): A genus of bacteria that lack a cell wall around their cell membrane. They

are prokaryotic and are the smallest known living cells.

- Bacteria (C): Classic unicellular prokaryotes belonging to Kingdom Monera.

- Blue green algae (D): Also known as cyanobacteria. They are photosynthetic prokaryotes

belonging to Kingdom Monera, and they possess a cell wall.

- Fungi (B): Fungi belong to Kingdom Fungi and are eukaryotic organisms. They possess a

true nucleus, membrane-bound organelles (like mitochondria, endoplasmic reticulum, Golgi

bodies), and a cell wall composed of chitin. Therefore, Fungi are eukaryotic and are not

prokaryotes.

Step 4: Final Answer:

The organism that is not a prokaryote is Fungi, which is Option (B).
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Quick Tip: All organisms in Kingdom Monera are prokaryotic. Organisms in Kingdoms Protista, Fungi,

Plantae, and Animalia are always eukaryotic.

114. Length of the stem at time 0 is 20 cm. The arithmetic growth rate is 30 cm per day. What

is the length of the stem at the end of the 7th day?

(A) 230 cm

(B) 460 cm

(C) 50 cm

(D) 170 cm

Correct Answer: (A) 230 cm

Solution:

Step 1: Understanding the Concept:

We are given the initial length of a plant stem, its constant arithmetic growth rate, and

a specific time duration. We need to calculate the final length of the stem at the end of this time.

Step 2: Key Formula or Approach:

For arithmetic growth, the rate of growth is constant. The mathematical expression is:

Lt = L0 + r · t

where:

- Lt is the length of the stem at time t.

- L0 is the initial length of the stem at time 0.

- r is the growth rate per unit time.

- t is the elapsed time.

Step 3: Detailed Explanation:

From the question, we have:
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- L0 = 20 cm

- r = 30 cm/day

- t = 7 days

Substitute these given values into the arithmetic growth formula:

L7 = 20+ (30× 7)

Perform the multiplication first:

30× 7= 210 cm

Now add the initial length:

L7 = 20+ 210= 230 cm

Thus, the length of the stem at the end of the 7th day is 230 cm.

Step 4: Final Answer:

The final length of the stem is 230 cm, which is Option (A).

Quick Tip: Arithmetic growth produces a linear curve when plotted on a graph. Always verify the

units of time (e.g., days) and rate (e.g., per day) to ensure they match before calculating.

115. Which of the following is not a part of human central neural system?

(A) Pia mater

(B) Pericardium

(C) Arachnoid

(D) Dura mater
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Correct Answer: (B) Pericardium

Solution:

Step 1: Understanding the Concept:

The question asks us to identify which of the listed options is not anatomically a part or

covering of the human Central Nervous System (CNS). The human Central Nervous System

consists of the brain and spinal cord.

Step 3: Detailed Explanation:

Let us analyze the cranial meninges and other membranes:

- The brain and spinal cord of the central nervous system are protected by three layers of

cranial meninges:

1. Dura mater (D): The outermost layer is a thick, fibrous membrane. Thus, Dura mater is a

protective part of the CNS.

2. Arachnoid (C): The middle layer is a thin, delicate, web-like membrane. Thus, Arachnoid

is a protective part of the CNS.

3. Pia mater (A): The innermost layer, which is highly vascularized and in direct contact with

the brain tissue. Thus, Pia mater is a protective part of the CNS.

- Pericardium (B): It is a double-walled membranous sac that encloses and protects the human

heart. It belongs to the cardiovascular (circulatory) system. Therefore, the pericardium is not

a part of the central nervous system.

Step 4: Final Answer:

The structure that is not a part of the central nervous system is the pericardium, corresponding

to Option (B).

Quick Tip: Remember the order of cranial meninges from outer to inner using the acronym "DAP": D

= Dura mater (outer), A = Arachnoid (middle), P = Pia mater (inner).

116. Which of the following plant growth regulators promotes internode elongation prior to

flowering in cabbage?
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(A) Indole butyric acid

(B) Ethephon

(C) Abscisic acid

(D) Gibberellin

Correct Answer: (D) Gibberellin

Solution:

Step 1: Understanding the Concept:

The question asks to identify the specific plant growth regulator (phytohormone) responsible

for promoting internode elongation in cabbage plants just before the onset of flowering.

Step 3: Detailed Explanation:

Cabbage is a classic example of a rosette plant. These plants are characterized by extremely

short internodes, causing the leaves to be clustered close together at the ground level. We

need to recall which phytohormone induces rapid stem elongation (called bolting) in these

rosette-type plants:

- Gibberellins (GAs) (D): These are acidic plant growth regulators that stimulate cell division

and cell elongation in plants. A prominent physiological effect of gibberellin application is

"bolting", which is defined as the rapid elongation of internodes just prior to flowering in

rosette plants. Exogenous application of gibberellic acid (GA3) overcomes this condensed form

and leads to dramatic stem elongation and subsequent normal flowering. Thus, Gibberellin is

the correct phytohormone. This matches Option (D).

- Indole butyric acid (A): An auxin mainly used to promote rooting in plant cuttings.

- Ethephon (B): A source of ethylene, which is a gaseous phytohormone primarily used to

accelerate fruit ripening and promote senescence.

- Abscisic acid (C): A growth inhibitor, often called the stress hormone, which induces bud

dormancy and stomatal closure.

Step 4: Final Answer:

The phytohormone that promotes internode elongation in cabbage is Gibberellin, which

corresponds to Option (D).
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Quick Tip: Associate the term "bolting" exclusively with gibberellins and rosette plants like cabbage.

This is a high-yield conceptual question frequently asked in medical entrance examinations.

117. Match List-I with List-II:

List-I (Placentation types): A. Marginal, B. Axile, C. Parietal, D. Free central

List-II (Examples): I. Argemone, II. Tomato, III. Primrose, IV. Pea

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (B) A-IV, B-II, C-I, D-III

Solution:

Step 1: Understanding the Concept:

The question requires matching different types of placentation (arrangement of ovules

within the ovary) listed in List-I with their characteristic plant examples in List-II. Placenta-

tion is categorized into different types based on the attachment point of ovules inside the ovary.

Step 3: Detailed Explanation:

Let us analyze the standard types of placentation and their descriptions:

- Marginal Placentation (A): The placenta forms a ridge along the ventral suture of the

ovary, and the ovules are borne on this ridge in two rows. This is a classic characteristic of

the Fabaceae family, with Pea (*Pisum sativum*) being the primary example. Therefore, A

matches with IV.

- Axile Placentation (B): The placenta is axial and the ovules are attached to it in a

multilocular ovary. Examples include Tomato, China rose, and Lemon. Therefore, B matches

with II.

- Parietal Placentation (C): The ovules develop on the inner wall of the ovary or on the

peripheral part. The ovary is unilocular but becomes two-chambered due to the formation of
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a false septum (replum). Examples include Mustard and *Argemone*. Therefore, C matches

with I.

- Free Central Placentation (D): The ovules are borne on a central column, and the septa

separating the chambers are completely absent. Examples include Primrose and *Dianthus*.

Therefore, D matches with III.

Combining these matching pairs gives us: A-IV, B-II, C-I, D-III. This matches Option (B).

Step 4: Final Answer:

The correct matching sequence is A-IV, B-II, C-I, D-III, which matches Option (B).

Quick Tip: Use visual associations to memorize placentation types: Marginal = Pea pod, Axile = sliced

Tomato wheels, Parietal = Mustard, Free Central = Dianthus/Primrose.

118. Which of the following plant growth regulators is used as herbicide?

(A) Abscisic acid

(B) Gibberellin

(C) 2,4-D

(D) Kinetin

Correct Answer: (C) 2,4-D

Solution:

Step 1: Understanding the Concept:

The question asks to identify which of the given plant growth regulators is commonly utilized

as a commercial chemical herbicide (weedicide).

Step 3: Detailed Explanation:

Synthetic auxins have been widely exploited in agricultural practices. Specifically, certain

chemical variants of auxin selectively destroy broad-leaved dicotyledonous weeds while
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leaving monocotyledonous crops unharmed:

- 2,4-D (C): 2,4-D stands for 2,4-Dichlorophenoxyacetic acid, which is a highly effective

synthetic auxin. In agriculture, 2,4-D is extensively used as a selective herbicide to eradicate

broad-leaved dicotyledonous weeds in monocotyledonous cereal crop fields (such as wheat,

rice, and maize). Monocotyledonous plants are relatively insensitive to 2,4-D because they

metabolize the compound differently or absorb it less readily. This selective property allows

farmers to maintain weed-free lawns and crop fields without damaging the main cereal crops.

Thus, 2,4-D is the correct herbicide among the choices. This matches Option (C).

- Abscisic acid (A): Acts as a plant stress hormone and growth inhibitor, and is not used as a

herbicide.

- Gibberellins (B): Used to promote cell elongation, increase fruit size, and initiate malting in

the brewing industry.

- Kinetin (D): A synthetic cytokinin that promotes cell division, delays senescence, and is not

utilized as a herbicide.

Step 4: Final Answer:

The plant growth regulator used as a herbicide is 2,4-D, which corresponds to Option (C).

Quick Tip: Remember that 2,4-D is a synthetic auxin that selectively targets dicot weeds. It does not

harm mature monocot plants, which makes it ideal for cereal grain fields.

119. Given below are two statements:

Statement I: When any plane passing through the central axis of the body divides the organism

into two identical halves, it is called radial symmetry.

Statement II: In phylum Echinodermata, both adults and larvae are radially symmetrical.

In the light of the above statements, choose the most appropriate answer from the options

given below:

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct
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(D) Both Statement I and Statement II are incorrect

Correct Answer: (A) Statement I is correct but Statement II is incorrect

Solution:

Step 1: Understanding the Concept:

Symmetry is a primary basis of classification in the Animal Kingdom. We need to compare the

definitions of radial and bilateral symmetry and look at the developmental exception found in

echinoderms.

Step 3: Detailed Explanation:

Let us evaluate each statement:

- Statement I: Statement I defines radial symmetry. By definition, radial symmetry occurs

when any plane passing through the central longitudinal axis of the body divides the animal

into two identical, mirroring halves. This is observed in coelenterates, ctenophores, and adult

echinoderms. Therefore, Statement I is correct.

- Statement II: Phylum Echinodermata exhibits a unique developmental transition in terms of

body symmetry. The larval stages of echinoderms (such as the bipinnaria or pluteus larva)

are free-swimming and exhibit bilateral symmetry, meaning only a single plane can divide

them into identical left and right halves. During metamorphosis, the bilaterally symmetrical

larva develops into a radially symmetrical (specifically pentamerous radial symmetry) adult

organism, such as a starfish. Thus, adults are radially symmetrical, but larvae are bilaterally

symmetrical. Statement II claims that both adult and larval stages are radially symmetrical,

which is false due to the bilateral nature of the larvae.

Hence, Statement I is correct but Statement II is incorrect.

Step 4: Final Answer:

Statement I is correct and Statement II is incorrect, making Option (A) the correct choice.

Quick Tip: Echinoderms are evolutionary unique because they show "retrograde metamorphosis"

in symmetry. They transition from advanced bilateral symmetry in the larval stage to simpler radial

symmetry in the adult stage.
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120. Match List-I with List-II.

List-I

A. Starch

B. Antibody

C. Concanavalin A

D. GLUT-4

List-II

I. Fights infection

II. Energy storage

III. Glucose transport

IV. Lectin

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (D) A-II, B-I, C-IV, D-III

Solution:

Step 1: Understanding the Concept:

The question asks to match different biomolecules listed in List-I with their primary

biological function or classification listed in List-II. We will identify the biochemical nature

and physiological roles of starch, antibodies, Concanavalin A, and GLUT-4 based on the

biomolecules and cell biology chapters.

Step 3: Detailed Explanation:

Let us match the biomolecules with their specific functions:

- Starch: A major homopolysaccharide composed of glucose units. It serves as the primary

energy storage molecule in green plants. Therefore, A matches with II (Energy storage).

- Antibodies: Specialized immunoglobulins (proteins) produced by B-lymphocytes. They
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recognize and neutralize foreign pathogens to defend the body. Therefore, B matches with I

(Fights infection).

- Concanavalin A: A secondary metabolite of plant origin that belongs to the chemical group

of lectins (proteins that bind to carbohydrates). Therefore, C matches with IV (Lectin).

- GLUT-4: A specific transmembrane glucose transporter protein. It is insulin-regulated and

facilitates the diffusion of glucose into adipose and muscle tissues. Therefore, D matches with

III (Glucose transport).

Combining these matched pairs: A-II, B-I, C-IV, D-III. This matches Option (D).

Step 4: Final Answer:

The correct matching sequence is A-II, B-I, C-IV, D-III, which corresponds to Option (D).

Quick Tip: GLUT-4 is a very common topic in NEET exams. Remember that "GLUT" stands for GLUcose

Transporter, which immediately connects D to III (Glucose transport).

121. The number of vertebrae in a human is __________˙

(A) 26

(B) 206

(C) 7

(D) 12

Correct Answer: (A) 26

Solution:

Step 1: Understanding the Concept:

The vertebral column (spine) is a key component of the human axial skeleton. It consists of seri-

ally arranged bony segments called vertebrae that protect the spinal cord and support the head.

Step 3: Detailed Explanation:
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The adult human vertebral column is divided into five regions, with the following distribution

of vertebrae:

- Cervical vertebrae: 7 (located in the neck region)

- Thoracic vertebrae: 12 (located in the chest region)

- Lumbar vertebrae: 5 (located in the lower back region)

- Sacral vertebrae: 1 (formed by the fusion of 5 sacral vertebrae in adults)

- Coccygeal vertebrae: 1 (formed by the fusion of 4 coccygeal vertebrae in adults)

Now, let us calculate the total number of distinct vertebrae in an adult:

Total vertebrae= 7+ 12+ 5+ 1+ 1= 26

Let us compare this with other options:

- 206 represents the total number of bones in the entire adult human skeleton.

- 7 and 12 represent the counts of cervical and thoracic vertebrae respectively, not the total.

Step 4: Final Answer:

The total number of vertebrae is 26, which corresponds to Option (A).

Quick Tip: In children, before fusion occurs, there are 33 individual vertebrae.

Remember the adult vertebrae counts with a simple dining schedule mnemonic: Breakfast at 7

(Cervical), Lunch at 12 (Thoracic), Dinner at 5 (Lumbar).

122. Which pigment has absorption peak at 700 nm in the photosynthetic reaction centre PS I

(P700)?

(A) Xanthophylls

(B) Carotenoids

(C) Chlorophyll b

(D) Chlorophyll a

Correct Answer: (D) Chlorophyll a

RE-NEET 2026 Page 224 © Zollege.in



Solution:

Step 1: Understanding the Concept:

The light-harvesting systems of plants are organized into two functional units called

Photosystem I (PS I) and Photosystem II (PS II).

Each photosystem has a primary reaction center where the photochemical reaction takes

place.

Step 3: Detailed Explanation:

The reaction center in both photosystems is always composed of a specific single molecule of

chlorophyll a.

- In Photosystem I (PS I), this primary chlorophyll a molecule has its maximum absorption

peak at 700 nm, and is therefore designated as P700.

- In Photosystem II (PS II), the primary chlorophyll a molecule has its maximum absorption

peak at 680 nm, and is designated as P680.

Other pigments like chlorophyll b, carotenoids, and xanthophylls act as accessory pigments

that absorb light of different wavelengths and transfer the energy to chlorophyll a in the

reaction center.

Step 4: Final Answer:

The pigment in the photosynthetic reaction center PS I is chlorophyll a, which corresponds to

Option (D).

Quick Tip: Chlorophyll a is the essential primary photosynthetic pigment in all oxygen-evolving

photosynthetic organisms. Without chlorophyll a, primary light-to-chemical energy conversion cannot

take place.

123. Arrange the following taxonomic categories in ascending order.

(a) Genus, (b) Class, (c) Order, (d) Phylum, (e) Family, (f) Kingdom, (g) Species

Choose the correct answer from the options given below:
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(A) (g), (c), (d), (b), (e), (a), (f)

(B) (f), (c), (b), (g), (d), (e), (a)

(C) (g), (a), (e), (c), (b), (d), (f)

(D) (a), (c), (d), (g), (f), (b), (e)

Correct Answer: (C) (g), (a), (e), (c), (b), (d), (f)

Solution:

Step 1: Understanding the Concept:

The taxonomic hierarchy is a structured framework used to classify organisms. Ascending

order means arranging these categories starting from the lowest level (most specific) up to

the highest level (most comprehensive).

Step 3: Detailed Explanation:

Let us identify the given categories and assign their positions:

- (g) Species is the basic, lowest taxonomic unit.

- (a) Genus is a group of related species.

- (e) Family is a group of related genera.

- (c) Order is a group of related families.

- (b) Class is a group of related orders.

- (d) Phylum (used for animals) or Division (used for plants) is a group of related classes.

- (f) Kingdom is the highest, most inclusive taxonomic category.

Arranging these categories in ascending order (lowest to highest) yields:

(g) Species→ (a) Genus→ (e) Family→ (c) Order→ (b) Class→ (d) Phylum→ (f) Kingdom

The exact sequence of letters is (g), (a), (e), (c), (b), (d), (f).

Step 4: Final Answer:

The correct ascending order is represented in Option (C).
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Quick Tip: Use a simple mnemonic to remember the descending hierarchy: "Keep Pots Clean Or Family

Gets Sick" (Kingdom, Phylum, Class, Order, Family, Genus, Species). Simply reverse this sequence for

ascending order.

124. Match List-I with List-II.

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (B) A-III, B-V, C-II, D-IV, E-I

Solution:

Step 1: Understanding the Concept:

Taxonomic categories are arranged in a hierarchical order to systematically classify organisms.

For Mango (*Mangifera indica*), the standard biological classification places it within specific

botanical taxa at each level of the hierarchy.

Step 3: Detailed Explanation:

Let us recall the complete systematic classification of mango:

- Family: Mango belongs to the family Anacardiaceae. Therefore, A matches with III.

- Genus: The scientific name is *Mangifera indica*, where *Mangifera* is the genus.

Therefore, B matches with V.

- Class: Being a flowering plant with two cotyledons, its class is Dicotyledonae. Therefore, C

matches with II.

- Phylum (Division): Since Mango is a seed-bearing flowering plant, it belongs to the

Division/Phylum Angiospermae. Therefore, D matches with IV.

- Order: It belongs to the order Sapindales. Therefore, E matches with I.

Putting the matches together: A-III, B-V, C-II, D-IV, E-I.
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Step 4: Final Answer:

The correct matching sequence corresponds to Option (B).

Quick Tip: Look for standard suffixes to quickly match taxonomic ranks in plants: "-aceae" indicates a

Family (Anacardiaceae), while "-ales" indicates an Order (Sapindales). This tip is extremely useful for

matching questions.

125. Arrange the following elements in descending order of their contribution to percentage

weight of the human body.

(a) Oxygen (b) Carbon (c) Hydrogen (d) Nitrogen

Choose the correct answer from the options given below:

(A) (b), (c), (d), (a)

(B) (b), (a), (c), (d)

(C) (a), (b), (d), (c)

(D) (c), (a), (b), (d)

Correct Answer: (C) (a), (b), (d), (c)

Solution:

Step 1: Understanding the Concept:

The chemical composition of living organisms is dominated by water and organic molecules.

This is reflected in the weight percentage contribution of different elements.

Step 3: Detailed Explanation:

According to standard biochemistry reference tables, the approximate elemental composition

by mass in the human body is:

- Oxygen (a): This is the most abundant element, contributing approximately 65.0% of the

total body weight.

- Carbon (b): This is the second most abundant element, forming the backbone of all organic
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molecules, contributing about 18.5% of the body weight.

- Nitrogen (d): Key to proteins and nucleic acids, contributing approximately 3.3% of the

body weight.

- Hydrogen (c): Despite being abundant in terms of atom numbers, hydrogen is extremely

light and contributes only about 0.5% of the total body weight.

Arranging these elements in descending order (highest to lowest percentage weight) yields:

Oxygen (65.0%)> Carbon (18.5%)> Nitrogen (3.3%)> Hydrogen (0.5%)

In terms of options, the sequence of letters is: (a), (b), (d), (c). This corresponds to Option (C).

Step 4: Final Answer:

The descending order of the elements is (a), (b), (d), (c), which is Option (C).

Quick Tip: Remember the acronym "O-C-N-H" to recall the abundance of elements in the human body

from highest to lowest: O (Oxygen) > C (Carbon) > N (Nitrogen) > H (Hydrogen).

126. Match List-I with List-II.

Choose the correct answer from the options given below:

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

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

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

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

Correct Answer: (D) A-II, B-IV, C-I, D-III

Solution:

Step 1: Understanding the Question:
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The question requires matching different cell structure components listed in List-I with their

anatomical descriptions or locations in List-II.

Step 3: Detailed Explanation:

Let us review the biological membranes and organelle structures to identify their matches:

- Cristae (A): The inner membrane of a mitochondrion forms several infoldings called cristae

that extend into the matrix. These structures increase the surface area available for cellular

respiration. Therefore, A matches with II (Infoldings in mitochondria).

- Cisternae (B): The Golgi apparatus consists of many flat, disc-shaped, membrane-bound

sacs called cisternae. These are arranged parallel to each other. Therefore, B matches with IV

(Disc shaped sacs in the Golgi apparatus).

- Thylakoids (C): In the stroma of a chloroplast, there are a number of organized, flattened

membranous sacs called thylakoids, which host the light-harvesting systems. Therefore, C

matches with I (Flat membrane sacs in stroma of chloroplast).

- Phospholipid (D): Phospholipids are amphipathic lipid molecules arranged in a bilayer that

form the structural framework of the cell membrane. Therefore, D matches with III (Cell

membrane).

Combining these matched pairs: A-II, B-IV, C-I, D-III. This matches Option (D).

Step 4: Final Answer:

The correct matching sequence is A-II, B-IV, C-I, D-III, which corresponds to Option (D).

Quick Tip: Do not confuse "cristae" with "cisternae". Cristae are the inner folds of mitochondria, while

cisternae are the flat, parallel sacs of the Golgi apparatus.

127. The number of action potentials generated by sino-artrial node (SAN) in a healthy human

is __________ per minute.

(A) 100 - 110

(B) 120 - 140

(C) 28 - 30
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(D) 70 - 75

Correct Answer: (D) 70 - 75

Solution:

Step 1: Understanding the Question:

The question asks for the frequency of action potential generation by the sinoatrial node

(SAN) in a healthy resting human per minute.

Step 3: Detailed Explanation:

The sinoatrial node (SAN) is a specialized bundle of cardiac muscle tissue located in the upper

right corner of the right atrium. It is self-excitable and acts as the primary pacemaker of the

human heart.

The human heart is myogenic, meaning the impulse for contraction is generated within

specialized cardiac muscle tissue.

The sinoatrial node (SAN) can generate action potentials auto-rhythmically without any

external neural stimulation.

The SAN is capable of generating the maximum frequency of action potentials compared to

other components of the nodal system (like the AV node or Purkinje fibers).

In a healthy human at rest, the SAN initiates action potentials at a rate of 70 to 75 times per

minute. These action potentials trigger the rhythmic contraction and relaxation of the atria

and ventricles, determining the heart rate.

Therefore, the average resting heart rate is around 72 beats per minute. This corresponds to

Option (D).

Step 4: Final Answer:

The number of action potentials generated by the SAN per minute is 70 - 75, which

corresponds to Option (D).

Quick Tip: The SAN is called the "Pacemaker" of the heart because it has the highest rate of

depolarization (70-75/min) and controls the overall heart rate.
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128. Symbiotic association between fungi and algae are called __________ .

(A) mycorrhiza

(B) chrysophytes

(C) lichens

(D) sponges

Correct Answer: (C) lichens

Solution:

Step 1: Understanding the Question:

The question asks for the technical term used to describe the mutualistic, symbiotic association

formed between fungi and algae.

Step 3: Detailed Explanation:

Symbiosis is a close biological interaction where both organisms benefit mutually.

- Lichens (C): They represent a classic symbiotic association (mutually useful, obligate

relationship) between an algal partner and a fungal partner.

The algal component of the lichen is known as the phycobiont, which is autotrophic and

prepares food through photosynthesis.

The fungal component is known as the mycobiont, which is heterotrophic and provides shelter,

absorbs mineral nutrients, and absorbs water for its partner.

These two partners are so closely integrated that they appear to be a single organism in

nature. This matches Option (C).

- Mycorrhiza (A): This is a symbiotic association between fungi and the roots of higher plants

(such as Pinus).

- Chrysophytes (B): These are a group of photosynthetic protists including diatoms and

golden algae.

- Sponges (D): These are multicellular animals belonging to the Phylum Porifera.

Step 4: Final Answer:

The symbiotic association between fungi and algae is called lichens, which corresponds to
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Option (C).

Quick Tip: Lichens are excellent pollution indicators. They do not grow in areas polluted with sulfur

dioxide (SO2), making them natural bio-indicators of air quality.

129. How many molecules of pyruvic acid are produced at the end of glycolysis from 206

molecules of glucose?

(A) 103

(B) 412

(C) 206

(D) 309

Correct Answer: (B) 412

Solution:

Step 1: Understanding the Question:

The question asks to calculate the total number of pyruvic acid molecules produced at the end

of the glycolysis pathway from 206 molecules of glucose.

Step 2: Key Formula or Approach:

Glycolysis (or the EMP pathway) is the metabolic process that breaks down glucose into

pyruvate. The overall reaction stoichiometry of glycolysis is:

1 molecule of glucose (6C)→ 2 molecules of pyruvic acid (3C)

To find the total yield from a given amount of glucose, we use:

Total Pyruvic Acid= 2× (Number of Glucose Molecules)
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Step 3: Detailed Explanation:

Glycolysis is a ten-step enzymatic process that occurs in the cytosol of all living cells.

During this pathway, one 6-carbon molecule of glucose is cleaved and oxidized into two

3-carbon molecules of pyruvic acid (pyruvate).

The balanced summary equation for glycolysis can be written as:

Glucose+ 2NAD+ + 2ADP+ 2Pi → 2Pyruvate+ 2NADH+ 2H+ + 2ATP+ 2H2O

Therefore, the ratio of glucose input to pyruvic acid output is always 1 : 2.

Given that we start with 206 molecules of glucose, the calculation is:

Pyruvic acid molecules= 206 glucose× 2 pyruvic acid/glucose= 412 molecules

This corresponds to Option (B).

Step 4: Final Answer:

The number of pyruvic acid molecules produced is 412, which matches Option (B).

Quick Tip: Remember that glycolysis is an anaerobic process that does not require oxygen. Regardless of

whether respiration is aerobic or anaerobic, the yield of pyruvate per glucose molecule remains exactly 2.

130. Which of the following represents the correct sequence of arrangement of bones in the

lower limb of humans?

(A) Femur-patella-tibia-tarsal

(B) Femur-tarsal-patella-tibia

(C) Femur-tibia-patella-tarsal

(D) Patella-femur-tibia-tarsal
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Correct Answer: (A) Femur-patella-tibia-tarsal

Solution:

Step 1: Understanding the Question:

The question asks to identify the correct anatomical sequence of bones in the human hind

limb (lower limb), moving from the proximal end (hip) to the distal end (foot).

Step 2: Key Concept or Approach:

The human lower limb skeleton consists of several major bones arranged sequentially to

support weight and allow locomotion. We must map these bones in order from proximal to

distal.

Step 3: Detailed Explanation:

The human lower limb is composed of 30 bones:

- Femur (thigh bone): This is the longest and strongest bone of the human body, forming the

proximal segment of the limb.

- Patella (knee cap): This is a sesamoid bone located in front of the knee joint, which protects

the joint and improves leverage.

- Tibia and Fibula (shank bones): These are the long bones of the lower leg. The tibia is the

larger, weight-bearing inner bone, and the fibula is the thin outer bone.

- Tarsals (ankle bones): There are 7 tarsal bones forming the ankle joint.

- Metatarsals (sole bones): There are 5 metatarsal bones.

- Phalanges (toe bones): There are 14 phalanges.

Thus, the sequential anatomical arrangement from proximal to distal is:

Femur→ Patella→ Tibia→ Tarsal

This matches Option (A).

Step 4: Final Answer:

The correct sequence is Femur-patella-tibia-tarsal, which corresponds to Option (A).
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Quick Tip: The patella is a sesamoid bone, meaning it develops within a tendon (the quadriceps

femoris tendon). In the upper limb, there is no direct equivalent of the patella at the elbow joint.

131. Genus represents __________ .

(A) a group of closely related species

(B) a group of closely related families

(C) an individual plant or animal

(D) a population of plants and animals

Correct Answer: (A) a group of closely related species

Solution:

Step 1: Understanding the Concept:

A genus is an intermediate taxonomic rank in the biological classification system, positioned

above species and below family. It groups together species that share structural, genetic, and

evolutionary similarities.

Step 3: Detailed Explanation:

Let us evaluate each definition:

- Genus (A): A genus is a taxonomic category that comprises a group of closely related

species. These species share more common features in comparison to species of other genera.

For instance, the genus *Solanum* includes closely related species like potato (*Solanum

tuberosum*) and brinjal (*Solanum melongena*). Similarly, the genus *Panthera* includes

the lion (*Panthera leo*), leopard (*Panthera pardus*), and tiger (*Panthera tigris*). This

corresponds to Option (A).

- "An individual plant or animal" refers to a single organism.

- "A population of plants and animals" refers to ecological communities.

- "A group of closely related families" defines an Order, not a Genus.

Step 4: Final Answer:

Genus represents a group of closely related species, which corresponds to Option (A).
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Quick Tip: A genus containing only a single species is called a monotypic genus (e.g., *Ginkgo*). A

genus containing multiple species is called a polytypic genus (e.g., *Panthera*).

132. The correct sequence of adult cell cycle phases is __________ .

(A) G1-S-G2-M

(B) S-M-G2-G1

(C) G1-G2-S-M

(D) G1-M-G2-S

Correct Answer: (A) G1-S-G2-M

Solution:

Step 1: Understanding the Question:

The question asks for the correct sequential order of the phases through which an adult

dividing cell passes during its life cycle.

Step 2: Key Concept or Approach:

The eukaryotic cell cycle is broadly divided into two main phases: Interphase (resting/prepa-

ration phase) and M-phase (mitotic/division phase). Interphase is further divided into three

sub-phases: G1, S, and G2.

Step 3: Detailed Explanation:

The cell cycle represents a highly regulated series of events leading to cell duplication.

Interphase accounts for more than 95% of the total duration of the cell cycle. It is divided

into:

1. G1 Phase (Gap 1): The cell is metabolically active and continuously grows, but does not

replicate its DNA.

2. S Phase (Synthesis): DNA replication takes place during this phase. The amount of DNA
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per cell doubles (from 2C to 4C), but the chromosome number remains the same.

3. G2 Phase (Gap 2): Proteins necessary for mitosis (such as tubulin) are synthesized while

cell growth continues.

Following G2, the cell enters the actual division phase (M Phase), where nuclear division

(karyokinesis) and cytoplasmic division (cytokinesis) occur.

Thus, the sequential progression of a dividing cell is:

G1→ S→ G2→M

This sequence corresponds to Option (A).

Step 4: Final Answer:

The correct sequence of the cell cycle is G1-S-G2-M, which corresponds to Option (A).

Quick Tip: The "S" phase (Synthesis) always occurs between "G1" (Gap 1) and "G2" (Gap 2). DNA

replication and centriole duplication are the two key events of the S phase.

133. Endomembrane system includes __________ .

(A) mitochondria, chloroplast, peroxisomes and vacuole

(B) Golgi complex, chloroplast, peroxisomes and vacuole

(C) endoplasmic reticulum, Golgi complex, lysosomes and vacuole

(D) endoplasmic reticulum, chloroplast, peroxisomes and vacuole

Correct Answer: (C) endoplasmic reticulum, Golgi complex, lysosomes and vacuole

Solution:

Step 1: Understanding the Question:

The question asks us to identify the set of organelles that make up the endomembrane system
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of a eukaryotic cell.

Step 2: Key Concept or Approach:

The endomembrane system includes those membrane-bound organelles whose functions are

highly coordinated with one another. Organelles with independent functions are excluded

from this system.

Step 3: Detailed Explanation:

Eukaryotic cells contain various membrane-bound organelles suspended in the cytoplasm.

While each organelle is structurally distinct, several are grouped together as the endomem-

brane system because their functions are closely coordinated:

- The Endoplasmic Reticulum (ER) synthesizes proteins and lipids.

- These synthesized products are transported to the Golgi complex, where they are packaged,

modified, and tagged.

- The Golgi complex buds off vesicles that form lysosomes, containing hydrolytic enzymes.

- Vacuoles function as storage components for water, waste products, and other non-useful

materials.

Thus, the endomembrane system consists of: Endoplasmic Reticulum, Golgi complex,

Lysosomes, and Vacuoles.

Mitochondria, Chloroplasts, and Peroxisomes are not considered part of the endomembrane

system because their metabolic activities are not coordinated with the ER-Golgi pathway. This

corresponds to Option (C).

Step 4: Final Answer:

The endomembrane system includes the endoplasmic reticulum, Golgi complex, lysosomes,

and vacuole, which matches Option (C).

Quick Tip: To easily remember this, think of the pathway of a secreted protein: Synthesized in ER

→ Packaged in Golgi → Stored/Active in Lysosome/Vacuole. Mitochondria and chloroplasts are

semi-autonomous and function independently.
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134. Photorespiration reaction catalyzed by RuBisCo is shown below:

RuBP + O2→ 3-Phosphoglycerate + X

Identify "X" from the given options:

(A) Oxaloacetate

(B) Malate

(C) Phosphoenolpyruvate

(D) 2-Phosphoglycolate

Correct Answer: (D) 2-Phosphoglycolate

Solution:

Step 1: Understanding the Question:

The question asks to identify product "X" formed when RuBP reacts with oxygen during

photorespiration, catalyzed by the oxygenase activity of RuBisCO.

Step 2: Key Concept or Approach:

RuBisCO (Ribulose bisphosphate carboxylase-oxygenase) has a dual affinity for both carbon

dioxide and oxygen. Under high oxygen levels, RuBisCO functions as an oxygenase, initiating

the photorespiratory C2 cycle.

Step 3: Detailed Explanation:

- RuBisCO is the most abundant enzyme on Earth and acts on Ribulose-1,5-bisphosphate

(RuBP), a 5-carbon compound.

- In normal photosynthesis, RuBisCO catalyzes the carboxylation of RuBP with CO2 to produce

two molecules of 3-carbon 3-phosphoglycerate (3-PGA).

- However, under conditions of low CO2 and high O2 concentration, RuBisCO binds with O2

instead of CO2. This oxygenase reaction splits the 5-carbon RuBP into:

1. One molecule of 3-phosphoglycerate (a 3-carbon compound).

2. One molecule of 2-phosphoglycolate (a 2-carbon compound).

- The chemical equation for this reaction is:

RuBP (5C)+O2→ 3-Phosphoglycerate (3C)+ 2-Phosphoglycolate (2C)
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- The 2-phosphoglycolate then enters the photorespiratory pathway (C2 cycle) involving the

chloroplast, peroxisome, and mitochondrion. Therefore, product "X" is 2-phosphoglycolate.

This corresponds to Option (D).

Step 4: Final Answer:

The compound "X" is 2-phosphoglycolate, which corresponds to Option (D).

Quick Tip: The name "C2 cycle" for photorespiration comes from the formation of the 2-carbon

compound 2-phosphoglycolate. This helps directly identify the 2-carbon product as X.

135. Which of the following are characteristic features of Solanaceae family?

(a) Flowers are bisexual and actinomorphic

(b) Calyx have five sepals and are united

(c) Androecium have five stamens and are epipetalous

(d) Ovary is inferior

Choose the correct answer from the options given below:

(A) (a) and (b) only

(B) (b), (c) and (d) only

(C) (a), (b) and (c) only

(D) (d) only

Correct Answer: (C) (a), (b) and (c) only

Solution:

Step 1: Understanding the Question:

The question asks us to identify the correct characteristic floral features of the family

Solanaceae (commonly known as the potato family).
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Step 2: Key Concept or Approach:

We must evaluate the vegetative and floral diagnostic characters of Solanaceae, including

symmetry, calyx, androecium, and gynoecium properties.

Step 3: Detailed Explanation:

Solanaceae is a large, widely distributed family of dicotyledonous plants:

- Statement (a): The flowers are typically bisexual (containing both stamens and carpels)

and radially symmetrical/actinomorphic (⊕). Thus, statement (a) is a correct characteristic.

- Statement (b): The calyx consists of five sepals which are united (gamosepalous, K(5)).

Thus, statement (b) is a correct characteristic.

- Statement (c): The androecium has five stamens which are epipetalous (attached to the

petals,
︷︸︸︷

CA ). Thus, statement (c) is a correct characteristic.

- Statement (d): The gynoecium contains a superior ovary (indicated by the bar below G, G).

Thus, statement (d) is incorrect.

Combining the correct statements gives (a), (b), and (c). This corresponds to Option (C).

Step 4: Final Answer:

The correct features of Solanaceae are (a), (b), and (c), which is Option (C).

Quick Tip: The floral formula of Solanaceae quickly sums up these features:

⊕ σ↗ K(5)
︷ ︸︸ ︷

C(5) A5 G(2)

The line under "G" indicates a superior ovary, immediately disproving statement (d).

136. Sperm motility is due to __________ .

(A) amoeboid movement

(B) muscular movement

(C) flagellar movement
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(D) ciliary movement

Correct Answer: (C) flagellar movement

Solution:

Step 1: Understanding the Concept:

Different cells in multicellular organisms exhibit various types of movement (ciliary, amoeboid,

muscular, flagellar). The flagellum is a specialized structure designed for propulsion in fluid

environments.

Step 3: Detailed Explanation:

A human sperm consists of a head, neck, middle piece, and a tail.

The tail is structurally a flagellum containing an axoneme (9+ 2 microtubule arrangement).

The whip-like lashing movement of the tail drives the sperm forward through the female

reproductive tract. This movement is powered by ATP generated by mitochondria in the

middle piece.

Since the motion is facilitated by the flagellum (tail), it is classified as flagellar movement.

This corresponds to Option (C).

Step 4: Final Answer:

Sperm motility is due to flagellar movement, which corresponds to Option (C).

Quick Tip: Human sperm is the only human cell type that utilizes a flagellum for movement. Ciliary

movement is found in the fallopian tubes and respiratory tract, while amoeboid movement is shown by

phagocytes like macrophages and neutrophils.

137. Given below are two statements : one is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : Abingdon tortoise in Galapagos islands became extinct within a decade after

goats were introduced.

Reason R : Goats were more efficient at browsing than Abingdon tortoise.

RE-NEET 2026 Page 243 © Zollege.in



In light of the above statements, choose the most appropriate answer from the options given

below :

(A) A is correct but R is not correct

(B) A is not correct but R is correct

(C) Both A and R are correct and R is the correct explanation of A

(D) Both A and R are correct but R is not the correct explanation of A

Correct Answer: (C) Both A and R are correct and R is the correct explanation of A

Solution:

Step 1: Understanding the Concept:

Gause’s Competitive Exclusion Principle states that two closely related species competing for

the same limiting resources cannot co-exist indefinitely. The competitively superior species

will eventually eliminate the other.

Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

The Abingdon tortoise was native to the Galapagos Islands. Following the introduction of

domestic goats to the islands, the tortoises suffered a massive population crash and became

extinct within a decade. Thus, Assertion A is correct.

- Step 2: Evaluate Reason R:

Both goats and tortoises are herbivores that feed on the same vegetation (competing for

food). Goats have a much higher browsing efficiency and reproductive rate compared to the

slow-moving tortoises. This difference in resource exploitation led to the rapid depletion of

food for the tortoises, eventually driving them to extinction. Thus, Reason R is correct.

- Step 3: Establish the connection:

The higher browsing efficiency of the goats (Reason R) was the direct cause of the depletion

of resources that drove the Abingdon tortoise to extinction (Assertion A). Therefore, both A

and R are correct, and R is the correct explanation of A. This corresponds to Option (C).

Step 4: Final Answer:

Both statements are correct, and R is the correct explanation of A, which corresponds to
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Option (C).

Quick Tip: Introduce "because" to verify: "The tortoises became extinct *because* goats had greater

browsing efficiency." This is logically sound. This case is a classic real-world demonstration of

competitive exclusion in nature.

138. Match List-I with List-II.

List-I

A. Both species are harmed

B. One species is harmed and the other is benefited

C. Both species are benefited

D. One is benefited while the other has no effect

List-II

I. Predation

II. Mutualism

III. Competition

IV. Commensalism

Choose the correct answer from the options given below :

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

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

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

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

Correct Answer: (B) A-III, B-I, C-II, D-IV

Solution:

Step 1: Understanding the Concept:

Organisms living together in a community interact with each other in various ways. These

interspecific interactions can be beneficial (+), detrimental (−), or neutral (0) to the
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participating species.

Step 3: Detailed Explanation:

Let us match each interaction type to its corresponding description:

- Both species are harmed (−/−): This occurs in **Competition** (III), where resources are

limited and both competitors suffer. Thus, A matches with III.

- One species is harmed and the other is benefited (+/−): This is typical of **Predation**

(I) (or Parasitism), where the predator kills and eats the prey. Thus, B matches with I.

- Both species are benefited (+/+): This occurs in **Mutualism** (II), where both species

gain critical advantages from the association. Thus, C matches with II.

- One is benefited while the other has no effect (+/0): This defines **Commensalism**

(IV). Thus, D matches with IV.

Combining these matches gives us: A-III, B-I, C-II, D-IV. This aligns with Option (B).

Step 4: Final Answer:

The correct matching sequence is A-III, B-I, C-II, D-IV, which corresponds to Option (B).

Quick Tip: Use signs to remember: Mutualism (+/+), Competition (-/-), Predation (+/-), Parasitism

(+/-), Commensalism (+/0), Amensalism (-/0). In competition, even the "winner" faces costs in terms

of energy and potential injury.

140. Which of the following plant produces non-albuminous seeds ?

(A) Barley

(B) Pea

(C) Wheat

(D) Maize

Correct Answer: (B) Pea
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Solution:

Step 1: Understanding the Concept:

Seeds are classified based on the presence or absence of endosperm at maturity.

- Albuminous (endospermic) seeds retain a portion of the endosperm as it is not completely

consumed during embryo development.

- Non-albuminous (exalbuminous) seeds have no residual endosperm, as it is completely

consumed during development.

Step 3: Detailed Explanation:

Let us analyze seed types in the options:

- Barley (A), Wheat (C), and Maize (D): Most monocotyledonous seeds are albuminous.

They keep their endosperm to supply nutrients to the germinating seedling.

- Pea (B): Most dicotyledonous seeds (such as pea, gram, groundnut) are non-albuminous.

The developing embryo completely absorbs the endosperm before the seed matures, storing

nutrients in cotyledons instead. Pea is a dicot with non-albuminous seeds. This corresponds

to Option (B).

Step 4: Final Answer:

The plant that produces non-albuminous seeds is the pea, which corresponds to Option (B).

Quick Tip: Monocots→ Endospermic/Albuminous (Exceptions exist like Orchids).

Dicots→ Non-endospermic/Non-albuminous (Exceptions exist like Castor).

Peas, beans, and groundnuts are classic examples of non-albuminous seeds.

141. Which of the following statements about lac-operon is correct ?

(A) Genes i, z, y and a share single common promoter

(B) Galactose can act as an inducer of lac operon

(C) Gene i is constitutively expressed

(D) Lactose activates repressor to bind to the operator
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Correct Answer: (C) Gene i is constitutively expressed

Solution:

Step 1: Understanding the Concept:

The lac operon is a transcriptionally regulated system in *E. coli* involved in lactose catabolism.

It contains structural genes (z, y, a), a promoter (p), an operator (o), and a regulatory gene (i).

Step 3: Detailed Explanation:

Let us evaluate each option:

- Statement (A) claims that genes i, z, y, a share a single common promoter. This is incorrect

because the regulatory gene i (repressor gene) has its own independent promoter and is

transcribed separately. The structural genes z, y, a share a separate common promoter.

- Statement (B) claims that galactose acts as an inducer. This is incorrect because galactose is

a product of lactose hydrolysis and does not induce the operon. The actual inducer is lactose

or allolactose.

- Statement (D) claims that lactose activates the repressor to bind to the operator. This is

incorrect because lactose/allolactose binds to the repressor protein and *inactivates* it,

preventing it from binding to the operator so that transcription can proceed.

- Statement (C) states that the regulatory gene (i gene) produces the repressor protein

continuously at a constant rate, regardless of the presence or absence of lactose. This constant,

unregulated level of transcription is termed constitutive expression. Thus, statement (C) is

correct.

Step 4: Final Answer:

The correct statement is Option (C).

Quick Tip: Constitutive means "always on" or expressed continuously. The regulatory gene i is always

active to monitor lactose levels. Lactose/Allolactose is the actual inducer, while glucose and galactose

are products and do not induce the operon.

142. Which of the following is used as an effective sedative and painkiller for treating post-
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surgery patients ?

(A) Morphine

(B) Anti-retroviral drugs

(C) Interferon

(D) Antibiotics

Correct Answer: (A) Morphine

Solution:

Step 1: Understanding the Concept:

Sedatives depress central nervous system activity, reducing excitement and inducing calmness,

while analgesics (painkillers) relieve pain without causing loss of consciousness.

Opioids are strong drugs that act on specific opioid receptors in the central nervous system

and gastrointestinal tract.

Step 3: Detailed Explanation:

- Morphine (A) is a natural opioid alkaloid extracted from the latex of the poppy plant,

*Papaver somniferum*. It is a very potent central nervous system depressant.

- In clinical settings, morphine is highly effective as a sedative and analgesic. It is commonly

prescribed to manage intense, acute pain in patients who have recently undergone major

surgical procedures. This matches Option (A).

- Let us check other options:

- Antibiotics are used to treat bacterial infections.

- Anti-retroviral drugs are used to treat HIV infections.

- Interferons are proteins used to treat viral infections and cancers.

Step 4: Final Answer:

Morphine is used as a sedative and painkiller, which corresponds to Option (A).
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Quick Tip: Morphine is obtained from *Papaver somniferum* (opium poppy). Heroin (smack) is

chemically diacetylmorphine, which is formed by acetylation of morphine. Morphine is clinically

indispensable for managing severe post-operative and terminal cancer pain.

143. Which of the following is the correct order of arrangement of vertebrate column from the

head to toe ?

(A) Cervical vertebra, lumbar vertebra, thoracic vertebra, sacrum

(B) Cervical vertebra, thoracic vertebra, lumbar vertebra, sacrum

(C) Cervical vertebra, thoracic vertebra, sacrum, lumbar vertebra

(D) Sacrum, lumbar vertebra, thoracic vertebra, cervical vertebra

Correct Answer: (B) Cervical vertebra, thoracic vertebra, lumbar vertebra, sacrum

Solution:

Step 1: Understanding the Concept:

The human vertebral column (backbone) is a serialized structure of 26 repeating units called

vertebrae. It is divided into five distinct regional groups extending from the skull base down

to the tail.

Step 3: Detailed Explanation:

- Step 1: Identify the sequential regions of the vertebral column:

From superior (cranial/head) to inferior (caudal/toe) direction, the regions are:

1. Cervical region (neck)

2. Thoracic region (chest/upper back)

3. Lumbar region (lower back)

4. Sacral region (pelvis)

5. Coccygeal region (tailbone)

- Step 2: Order the vertebrae types:

Aligning the vertebrae names in this head-to-toe sequence:

Cervical vertebra→ Thoracic vertebra→ Lumbar vertebra→ Sacrum (fused sacral vertebrae)→ Coccyx
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This matches Option (B).

Step 4: Final Answer:

The correct order is Cervical vertebra, thoracic vertebra, lumbar vertebra, sacrum, which

corresponds to Option (B).

Quick Tip: Remember the formula for counting vertebrae: C7T12L5S(5)Co(4). The sequence starts from

the neck (Cervical) and ends towards the pelvis (Sacrum/Coccyx). Thoracic vertebrae always connect

to the rib cage, while lumbar vertebrae support the abdomen.

144. Muscle contraction is initiated by a signal sent by the central nervous system by the

release of

(A) cyclic guanine monophosphate

(B) cyclic adenine monophosphate

(C) acetyl choline

(D) acetyl coenzyme A

Correct Answer: (C) acetyl choline

Solution:

Step 1: Understanding the Concept:

Muscle contraction is initiated by a neural mechanism known as the Sliding Filament Theory.

The junction between a motor neuron and the sarcolemma of a muscle fiber is called the

neuromuscular junction or motor end-plate.

Step 3: Detailed Explanation:

- Step 1: Understand the transmission of the nervous signal:

A motor signal from the central nervous system (CNS) travels down a motor neuron to reach

RE-NEET 2026 Page 251 © Zollege.in



the neuromuscular junction. Upon reaching the axonal terminal, the nerve impulse stimulates

synaptic vesicles to release chemical neurotransmitters into the synaptic cleft.

- Step 2: Identify the specific neurotransmitter involved:

The primary neurotransmitter released at the neuromuscular junction is acetylcholine (ACh).

ACh diffuses across the cleft and binds to specific receptors on the sarcolemma.

- Step 3: Trace the initiation of contraction:

The binding of acetylcholine generates an action potential in the sarcolemma. This action

potential spreads through the T-tubules, releasing calcium ions (Ca2+) from the sarcoplasmic

reticulum into the sarcoplasm, initiating the actin-myosin interaction. Thus, acetylcholine is

the molecule that initiates this process, matching Option (C).

Step 4: Final Answer:

The neurotransmitter that initiates contraction is acetylcholine, which corresponds to Option

(C).

Quick Tip: Acetylcholine (ACh) is the universal neurotransmitter used at all somatic neuromuscular

junctions. Release of calcium ions from the sarcoplasmic reticulum is the critical trigger that unmasks

the active sites on actin filaments.

145. Given below are two statements : one is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : Forelimbs of human and bats are homologous.

Reason R : Forelimbs of humans and bats have similar anatomical structure.

In the light of the above statements, choose the most appropriate answer from the options

given below :

(A) A is true but R is false

(B) A is false but R is true

(C) Both A and R are correct and R is the correct explanation of A

(D) Both A and R are true, but R is not the correct explanation of A
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Correct Answer: (C) Both A and R are correct and R is the correct explanation of A

Solution:

Step 1: Understanding the Concept:

Homology refers to structural or anatomical similarity due to shared common ancestry. Homol-

ogous organs can perform entirely different functions in different species (divergent evolution).

Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

The forelimbs of humans (used for grasping) and bats (used for flight) perform different

functions. However, they share a common evolutionary origin and structural framework.

Therefore, they are homologous organs, making Assertion A true.

- Step 2: Evaluate Reason R:

Anatomically, the forelimbs of both humans and bats are composed of a similar skeletal

pattern. This pattern includes the humerus, radius, ulna, carpals, metacarpals, and phalanges.

Thus, they have similar anatomical structures, making Reason R true.

- Step 3: Determine the relation between A and R:

Homology is defined precisely by structural and anatomical similarity despite functional

differences. Thus, the structural similarity (Reason R) is the fundamental explanation of why

they are classified as homologous (Assertion A). Both A and R are correct, and R is the correct

explanation of A. This corresponds to Option (C).

Step 4: Final Answer:

Both statements are correct, and R is the correct explanation of A, which corresponds to

Option (C).

Quick Tip: Homology = Same origin/structure, different function (due to divergent evolution).

Analogy = Different origin/structure, same function (due to convergent evolution). All mammalian

forelimbs share the basic skeletal pattern of humerus, radius, ulna, carpals, metacarpals, and phalanges.

146. Given below are two statements :
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Statement I : Down’s syndrome is caused by the absence of one of the X-chromosomes.

Statement II : Turner’s syndrome is caused by the presence of an additional copy of the chro-

mosomes.

In the light of the above statements, choose the correct answer from the options given below :

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (D) Both Statement I and Statement II are incorrect

Solution:

Step 1: Understanding the Concept:

Chromosomal disorders are caused by the excess, absence, or abnormal arrangement of one

or more chromosomes. Aneuploidy results from the non-disjunction of chromatids during cell

division.

Step 3: Detailed Explanation:

- Step 1: Analyze Statement I:

Down’s syndrome is an autosomal chromosomal disorder. It is caused by the presence of an

additional copy of chromosome number 21 (trisomy of 21). It is not caused by any alteration

in the X-chromosomes. Thus, Statement I is incorrect.

- Step 2: Analyze Statement II:

Turner’s syndrome is a sex-chromosomal disorder. It is caused due to the absence of one of

the X chromosomes in females, leading to a karyotype of 45 with XO. It is not caused by the

presence of an additional copy of chromosomes. Thus, Statement II is incorrect.

- Step 3: Conclude:

Since both Statement I and Statement II are incorrect, we select Option (D).

Step 4: Final Answer:

Both statements are incorrect, which corresponds to Option (D).
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Quick Tip: Down’s syndrome = Trisomy 21 (Autosomal trisomy). Turner’s syndrome = XO (Sex

chromosomal monosomy). Klinefelter’s syndrome = XXY (Sex chromosomal trisomy).

147. Which of the following statements about the reabsorption process in Henle’s loop are

correct ?

(a) The descending limb of Henle’s loop is permeable to water but almost impermeable to

electrolytes.

(b) Urine gets concentrated in Henle’s loop.

(c) Reabsorption of Na+ and water takes place in Henle’s loop.

(d) Active or passive transport of electrolytes occurs in the ascending limb of Henle’s loop.

Choose the correct answer from the options given below :

(A) (a), (b) and (c) only

(B) (a), (b) and (d) only

(C) (a) and (b) only

(D) (b), (c) and (d) only

Correct Answer: (B) (a), (b) and (d) only

Solution:

Step 1: Understanding the Concept:

Loop of Henle plays a vital role in maintaining the medullary osmotic gradient and

concentrating the filtrate. It has two main components with contrasting permeability

characteristics: the descending limb and the ascending limb.

Step 3: Detailed Explanation:

- Step 1: Analyze Statements (a) and (d):

The descending limb of loop of Henle is permeable to water but almost completely imper-

meable to electrolytes. This allows water to exit into the hypertonic medullary interstitium.

Thus, statement (a) is correct.

The ascending limb is impermeable to water but allows active or passive transport of

electrolytes (Na+, Cl−). Thus, statement (d) is correct.
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- Step 2: Analyze Statements (b) and (c):

As water is reabsorbed in the descending limb, the tubular fluid becomes highly concentrated.

This contributes directly to the countercurrent mechanism that concentrates urine. Thus,

statement (b) is correct.

Reabsorption of water and Na+ occurs in mutually exclusive segments of the loop. The

loop does not simultaneously reabsorb water and salt along its entire length, and overall

reabsorption of nutrients is minimum here compared to the PCT. Therefore, standard

assessments exclude statement (c) as a combined key feature.

- Step 3: Determine the correct combination:

Statements (a), (b), and (d) are accurate and fully align with physiological details. This

matches Option (B).

Step 4: Final Answer:

The correct statements are (a), (b), and (d), which corresponds to Option (B).

Quick Tip: Descending limb = Permeable to water, Impermeable to salts. Ascending limb =

Impermeable to water, Permeable to salts. The active transport of salts in the ascending limb drives the

osmotic gradient that pulls water out of the descending limb.

148. If the diploid chromosome number of typical angiosperm is 36, what would be the

chromosome number in its endosperm ?

(A) 54

(B) 72

(C) 18

(D) 36

Correct Answer: (A) 54
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Solution:

Step 1: Understanding the Concept:

The ploidy of different tissues in a flowering plant varies according to their development and

origin.

Vegetative parts and maternal tissues of a typical angiosperm are diploid (2n), while gametes

(pollen and egg cells) are haploid (n).

Angiosperm endosperm is uniquely triploid (3n) as a result of double fertilization (specifically,

triple fusion).

Step 2: Key Formula or Approach:

1. Find the haploid number n from the diploid number 2n= 36:

n=
36
2
= 18

2. Calculate the triploid endosperm number:

Endosperm= 3n

Step 3: Detailed Explanation:

The diploid chromosome number (2n) of the given angiosperm is 36.

To find the haploid chromosome number (n), divide the diploid number by 2:

n=
36
2
= 18

Since the endosperm of angiosperms is triploid (3n) as a result of triple fusion:

Chromosome number in endosperm= 3n= 3× 18= 54

This matches Option (A).
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Step 4: Final Answer:

The chromosome number in the endosperm is 54, which corresponds to Option (A).

Quick Tip: Always find the haploid value (n) first to avoid calculation mistakes. Diploid (2n) is for

roots, leaves, stems, and petals. Triploid (3n) is the standard ploidy for angiosperm endosperm (note:

gymnosperm endosperm is haploid, n).

149. Arrange the following in descending order of number of species in the Amazonian rain

forest.

(a) Plants (b) Birds (c) Fishes (d) Invertebrates (e) Mammals

Choose the correct answer from the options given below :

(A) (e) > (b) > (a) > (c) > (d)

(B) (b) > (a) > (d) > (c) > (e)

(C) (c) > (b) > (d) > (e) > (a)

(D) (d) > (a) > (c) > (b) > (e)

Correct Answer: (D) (d) > (a) > (c) > (b) > (e)

Solution:

Step 1: Understanding the Concept:

The Amazonian rainforest in South America has the greatest biodiversity on Earth. It is home

to thousands of species across various taxonomic groups.

Step 3: Detailed Explanation:

Let us list down the number of species for each group in the Amazonian rainforest:

- Invertebrates (d): ≈ 125,000 species

- Plants (a): ≈ 40,000 species

- Fishes (c): ≈ 3,000 species

- Birds (b): ≈ 1,300 species
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- Mammals (e): ≈ 427 species

- Amphibians: ≈ 427 species

- Reptiles: ≈ 378 species

Sort the species counts from highest to lowest (descending order):

1. Invertebrates (125,000)→ (d)

2. Plants (40,000)→ (a)

3. Fishes (3,000)→ (c)

4. Birds (1, 300)→ (b)

5. Mammals (427)→ (e)

Combining these sorted items gives the relation:

(d)> (a)> (c)> (b)> (e)

This matches Option (D).

Step 4: Final Answer:

The correct descending order is represented in Option (D).

Quick Tip: Invertebrates are always the most diverse group in any major terrestrial ecosystem. Plants

have the second-highest species richness among the options listed here.

150. A population of diploid organisms is at Hardy-Weinberg equilibrium. If the frequency of

allele A is 0.1, the frequency of AA is

(A) 0.10

(B) 0.99

(C) 0.01

(D) 0.02

Correct Answer: (C) 0.01
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Solution:

Step 1: Understanding the Concept:

The Hardy-Weinberg principle states that allele and genotype frequencies in a population

remain constant from generation to generation in the absence of evolutionary influences.

Step 2: Key Formula or Approach:

The algebraic expression for Hardy-Weinberg equilibrium is:

p2 + 2pq+ q2 = 1

where:

- p is the frequency of the dominant allele (A).

- q is the frequency of the recessive allele (a).

- p2 is the frequency of homozygous dominant individuals (AA).

Step 3: Detailed Explanation:

1. Identify the given variable:

The frequency of allele A, represented by p, is given as:

p = 0.1

2. Identify the target genotype frequency:

The question asks for the frequency of the homozygous dominant genotype, AA. In the

Hardy-Weinberg equation, this genotype frequency is represented by p2.

3. Calculate the value of p2:

Square the value of p:

p2 = (0.1)2 = 0.01

Thus, the frequency of genotype AA is 0.01, which corresponds to Option (C).
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Step 4: Final Answer:

The frequency of AA is 0.01, which corresponds to Option (C).

Quick Tip: Always check if the question provides the frequency of an allele (p or q) or a phenotype-

/genotype (p2, q2, or 2pq).

151. The opening between the right atrium and the right ventricle is guarded by

(A) semilunar valve

(B) sino-atrial node

(C) bicuspid valve

(D) tricuspid valve

Correct Answer: (D) tricuspid valve

Solution:

Step 1: Understanding the Concept:

The human heart is a four-chambered muscular organ with two upper atria and two

lower ventricles. Unidirectional blood flow through the heart is maintained by a system of

specialized cardiac valves. These valves prevent any backflow of blood when the chambers

contract.

Step 3: Detailed Explanation:

- Step 1: Analyze the right side of the heart:

The right atrium receives deoxygenated blood from the body tissues and passes it to the right

ventricle. The aperture connecting these two chambers is the right atrio-ventricular aperture.

This opening is guarded by a valve composed of three muscular flaps or cusps, which is called

the **tricuspid valve**.

- Step 2: Evaluate the other options:

- Bicuspid valve (mitral valve): Composed of two cusps, it guards the opening between the
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left atrium and left ventricle.

- Semilunar valves: Guard the exits of the ventricles (pulmonary artery and systemic aorta).

- Sino-atrial node (SAN): A specialized patch of nodal tissue in the right atrium that acts as

the pacemaker of the heart, not a valve.

Step 4: Final Answer:

The valve specifically guarding the right atrio-ventricular opening is the tricuspid valve, which

corresponds to Option (D).

Quick Tip: Tricuspid is on the Right side (try to do what is right: Tri = Right). Bicuspid (Mitral) is on

the Left side.

152. Which of the following enzymes synthesizes precursor mRNA ?

(A) RNA polymerase III

(B) DNA polymerase

(C) RNA polymerase I

(D) RNA polymerase II

Correct Answer: (D) RNA polymerase II

Solution:

Step 1: Understanding the Concept:

In eukaryotic transcription, there is a clear division of labor among different RNA polymerase

enzymes. Eukaryotes contain at least three distinct nuclear RNA polymerases, each

transcribing different classes of RNA.

Step 3: Detailed Explanation:

- Step 1: Analyze the roles of RNA Polymerase I and III:

- RNA Polymerase I: Transcribes ribosomal RNAs (rRNAs: 28S, 18S, and 5.8S).
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- RNA Polymerase III: Transcribes transfer RNA (tRNA), 5S rRNA, and small nuclear RNAs

(snRNAs).

- Step 2: Analyze the role of RNA Polymerase II:

RNA Polymerase II transcribes heterogeneous nuclear RNA (hnRNA). hnRNA is the direct

precursor of messenger RNA (pre-mRNA) that subsequently undergoes processing (capping,

tailing, splicing) to become mature mRNA. Thus, the synthesis of precursor mRNA is

specifically carried out by RNA polymerase II. This corresponds to Option (D).

Step 4: Final Answer:

The correct enzyme is RNA polymerase II, which corresponds to Option (D).

Quick Tip: RNA Polymerase divisions in eukaryotes:

- I→ rRNAs (except 5S)

- II→ hnRNA / pre-mRNA

- III→ tRNA, 5S rRNA, snRNAs

153. Given below are two statements : one is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : In recombinant DNA technology, lysozyme is used for disrupting bacterial cells

while cellulase is used for plant cells.

Reason R : Isolation of genetic material needs disruption of cells.

In the light of the above statements, choose the most appropriate answer from the options

given below :

(A) A is correct but R is not correct

(B) A is not correct but R is correct

(C) Both A and R are correct and R is the correct explanation of A

(D) Both A and R are correct but R is not the correct explanation of A

Correct Answer: (C) Both A and R are correct and R is the correct explanation of A
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Solution:

Step 1: Understanding the Concept:

To isolate DNA for recombinant DNA experiments, cells must be lysed to release their

macromolecular contents. Since different organisms have different cell wall compositions,

specific enzymes are required to degrade them.

Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

Bacterial cell walls contain peptidoglycan, which is targeted and cleaved by the enzyme

lysozyme. Plant cell walls contain cellulose, which is specifically degraded by the enzyme

cellulase. Thus, Assertion A is correct.

- Step 2: Evaluate Reason R:

DNA is enclosed within cell walls and membranes along with other macromolecules like

proteins, RNA, and lipids. To extract and isolate pure DNA, these cellular barriers must be

broken down. Thus, Reason R is correct.

- Step 3: Evaluate the relationship between A and R:

Why do we use lysozyme for bacteria and cellulase for plants? We use them because the

isolation of genetic material requires us to disrupt these cell barriers, and their different

chemical compositions necessitate different lysing enzymes. Thus, Reason R is the correct

explanation of Assertion A. This corresponds to Option (C).

Step 4: Final Answer:

Both statements are correct, and R is the correct explanation of A, which corresponds to

Option (C).

Quick Tip: Bacteria→ Lysozyme; Plants→ Cellulase; Fungi→ Chitinase. Disruption of cells is always

the first logical step in any nucleic acid isolation protocol.

154. Which of the following hormone is not secreted by human placenta ?
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(A) Progesterone

(B) LH

(C) hCG

(D) Estrogen

Correct Answer: (B) LH

Solution:

Step 1: Understanding the Concept:

The placenta acts as an endocrine tissue during pregnancy in humans. It produces several

hormones necessary for maintaining pregnancy and supporting fetal development.

Step 3: Detailed Explanation:

- Step 1: Identify the hormones secreted by the human placenta:

The human placenta secretes: Human chorionic gonadotropin (hCG), Human placental

lactogen (hPL), Progesterone, and Estrogens.

- Step 2: Analyze the source of Luteinizing Hormone (LH):

LH (Luteinizing Hormone) is a gonadotropin synthesized and secreted by the gonadotropic

cells of the anterior pituitary gland. It is not secreted by the placenta.

Step 4: Final Answer:

The hormone not secreted by the human placenta is LH, which corresponds to Option (B).

Quick Tip: Hormones like hCG and hPL are unique markers of pregnancy and are exclusively placental.

Pituitary hormones like LH and FSH are actually suppressed during pregnancy due to high feedback

inhibition.

155. Colostrum, secreted by mother during initial days of lactation, is abundant in

(A) IgA

(B) IgD
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(C) IgG

(D) IgM

Correct Answer: (A) IgA

Solution:

Step 1: Understanding the Concept:

Lactation is the process of milk production by female mammary glands after childbirth.

Colostrum is the yellowish, nutrient-rich fluid produced during the first few days post-delivery.

It contains antibodies that provide critical protection to the newborn’s immature immune

system.

Step 3: Detailed Explanation:

- Step 1: Understand the biological significance of colostrum:

Newborn babies have highly underdeveloped immune systems. Colostrum acts as a source

of immediate passive immunity, transferring functional maternal antibodies directly to the

infant.

- Step 2: Identify the primary immunoglobulin class in secretions:

Immunoglobulin A (IgA) is the principal antibody class found in external secretions, such

as saliva, tears, mucus, and breast milk. It is highly resistant to degradation by digestive

enzymes, allowing it to protect the infant’s gut lining. Colostrum is exceptionally abundant in

IgA antibodies. This matches Option (A).

Step 4: Final Answer:

Colostrum is abundant in IgA, which corresponds to Option (A).

Quick Tip: IgA provides passive immunity via colostrum to protect mucosal surfaces of the infant. IgG

is the only antibody class that can cross the placenta during pregnancy to provide prenatal passive

immunity.

156. Consider a population of 10 million cells. Given the per-capita birth rate of 0.002 (per
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unit time) and the per-capita death rate of 0.002 (per unit time), the expected number of cells

after 10 generations is

(A) 10 million

(B) 100 million

(C) 1 million

(D) 5 million

Correct Answer: (A) 10 million

Solution:

Step 1: Understanding the Concept:

The rate of change of a population size (N) over time (t) can be represented by the differential

equation:

dN
d t
= rN

where the parameter r is the intrinsic rate of natural increase, calculated as:

r = b− d

where b is the per-capita birth rate and d is the per-capita death rate.

Step 3: Detailed Explanation:

- Step 1: Calculate the intrinsic rate of increase (r):

From the given parameters:

- b = 0.002

- d = 0.002

r = b− d = 0.002− 0.002= 0

- Step 2: Determine the effect of r = 0 on population growth:
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When the intrinsic rate of increase (r) is exactly zero, the rate of change of the population is:

dN
d t
= 0× N = 0

This indicates that there is no net growth or decline in the population size.

- Step 3: Calculate the population after 10 generations:

Since the growth rate is zero, the population size remains constant over time:

Nt = N0 = 10 million

Step 4: Final Answer:

The expected number of cells remains 10 million, which matches Option (A).

Quick Tip: When birth rate equals death rate, the population is in a stable state (zero population

growth). Number of generations or time elapsed does not change the population size if r = 0.

157. Given below are two statements :

Statement I : Plasmids are autonomously replicating DNA.

Statement II : Plasmids are extrachromosomal DNA.

In the light of the above statements, choose the most appropriate answer from the options

given below :

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (C) Both Statement I and Statement II are correct
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Solution:

Step 1: Understanding the Concept:

Plasmids are small, circular, double-stranded DNA molecules found predominantly in bacterial

cells. They are physically separate from the chromosomal DNA of the host organism.

Step 3: Detailed Explanation:

- Step 1: Analyze Statement I:

Plasmids contain an origin of replication (*ori*) that allows them to replicate independently

of the bacterial chromosome. Because of this feature, they are described as autonomously

replicating DNA molecules. Thus, Statement I is correct.

- Step 2: Analyze Statement II:

The plasmid DNA is situated outside the main bacterial chromosome and is not part of the

genomic DNA. Hence, it is classified as extrachromosomal DNA. Thus, Statement II is correct.

- Step 3: Conclude the overall statement validity:

Since both Statement I and Statement II are correct, we select Option (C).

Step 4: Final Answer:

Both statements are correct, which corresponds to Option (C).

Quick Tip: Plasmids are double-stranded, circular, extrachromosomal, and autonomously replicating

molecules. They often carry accessory genes like antibiotic resistance, which are not essential for basic

survival but beneficial under stress.

158. During PCR, primers bind to the DNA strands in the ______ step.

(A) annealing

(B) ligation

(C) denaturation

(D) extension
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Correct Answer: (A) annealing

Solution:

Step 1: Understanding the Concept:

Polymerase Chain Reaction (PCR) is an *in vitro* technique used to amplify specific DNA

sequences. A single PCR cycle consists of three sequential, temperature-dependent steps.

Step 3: Detailed Explanation:

- Step 1: Understand the three steps of a PCR cycle:

The steps, in chronological order, are:

1. Denaturation (typically at ≈ 94◦C)

2. Annealing (typically at ≈ 50–65◦C)

3. Extension (typically at ≈ 72◦C)

- Step 2: Analyze the molecular event in each step:

- Denaturation: Double-stranded DNA melts into single strands by breaking hydrogen bonds.

- Annealing: Oligonucleotide primers bind (anneal) to their complementary sequences on the

single-stranded template DNA. Thus, the binding of primers occurs during the annealing step.

This corresponds to Option (A).

Step 4: Final Answer:

The correct step is annealing, which corresponds to Option (A).

Quick Tip: Remember the sequence mnemonic: Direction Always Exists (Denaturation→ Annealing

→ Extension). Annealing occurs at a lower temperature to allow hydrogen bonds to reform between

the short primers and the template.

159. Match List-I with List-II.

List-I

A. Transformation

B. Cloning site

C. Selection
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D. Ori

List-II

I. Restriction enzyme

II. Transfer DNA to host bacteria

III. Replication

IV. Antibiotic

Choose the correct answer from the options given below :

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

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

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

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

Correct Answer: (C) A-II, B-I, C-IV, D-III

Solution:

Step 1: Understanding the Concept:

Recombinant DNA technology relies on key genetic components and techniques to manipulate

DNA. Vector components include the origin of replication (*ori*), cloning/restriction sites,

and selectable markers.

Step 3: Detailed Explanation:

- Step 1: Match Transformation and Ori with their corresponding terms:

- Transformation is the process by which cell-free DNA is introduced into host bacteria. Thus,

A matches with II.

- Ori (Origin of replication) is the genetic sequence where DNA replication initiates. Thus, D

matches with III.

- Step 2: Match Cloning site and Selection with their corresponding terms:

- A cloning site is a sequence of DNA where a foreign DNA fragment can be inserted using a

restriction enzyme. Thus, B matches with I.

- Selection is the identification and isolation of transformants, commonly achieved using

antibiotic resistance genes. Thus, C matches with IV.

Comparing our matched pairs: A-II, B-I, C-IV, D-III. This sequence corresponds to Option (C).
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Step 4: Final Answer:

The correct matching sequence corresponds to Option (C).

Quick Tip: Identify the easiest match first (e.g., Ori is always for Replication) to narrow down options

quickly. Selectable markers like antibiotics (e.g., ampicillin) are always used in the selection process.

160. Adaptive radiation in placental mammals and Australian Marsupials leading to similarity

between distant species is an example of ______ .

(A) founder effect

(B) genetic drift

(C) divergent evolution

(D) convergent evolution

Correct Answer: (D) convergent evolution

Solution:

Step 1: Understanding the Concept:

Adaptive radiation is the process in which organisms diversify rapidly from an ancestral

species into a multitude of new forms, particularly when a change in the environment makes

new resources available.

When more than one adaptive radiation occurs in isolated geographical areas, representing

different lineages, it results in similar functional adaptations in distant species.

Step 3: Detailed Explanation:

- Step 1: Analyze the separate radiations:

Placental mammals in North America underwent adaptive radiation to fill various ecological

niches. Independently, Australian marsupials underwent a parallel adaptive radiation in

isolated Australia to fill identical niches.

- Step 2: Identify the functional outcome:

RE-NEET 2026 Page 272 © Zollege.in



Because they filled similar niches, species from these two distinct lineages evolved similar

physical forms and behaviors (e.g., placental wolf and Tasmanian wolf, placental anteater and

numbat). This acquisition of similar traits in independent, unrelated lineages is the definition

of **convergent evolution**.

- Step 3: Confirm the correct term:

Parallel adaptive radiations leading to superficial similarities between different groups

represent convergent evolution. This matches Option (D).

Step 4: Final Answer:

The process is an example of convergent evolution, which corresponds to Option (D).

Quick Tip: One adaptive radiation within a single group→ Divergent evolution. Multiple adaptive

radiations across different groups in similar environments→ Convergent evolution. An example is the

resemblance between a placental flying squirrel and an Australian marsupial sugar glider.

161. The covering of ovum at ovulation is

(A) zona pellucida

(B) chorion

(C) endometrium

(D) zona radiata

Correct Answer: (A) zona pellucida

Solution:

Step 1: Understanding the Concept:

During ovulation, the mature Graafian follicle ruptures to release the secondary oocyte

(ovum) into the fallopian tube.

The released oocyte is surrounded by protective layers that regulate sperm binding and

prevent polyspermy during fertilization.
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Step 3: Detailed Explanation:

Let us analyze the layers surrounding the ovum:

1. Zona pellucida (A): As the oocyte develops, it secretes a clear, non-cellular glycoproteinous

membrane directly around its plasma membrane. This is the immediate primary covering at

ovulation. This option is correct.

2. Corona radiata: An outer layer of follicular/granulosa cells radiating outwards, lying

external to the non-cellular zona pellucida.

3. Chorion (B): An extra-embryonic membrane formed much later during embryonic

development.

4. Endometrium (C): The inner mucosal lining of the uterus, not a covering of the ovum

itself.

Step 4: Final Answer:

The immediate non-cellular covering of the ovum at ovulation is the zona pellucida, which

corresponds to Option (A).

Quick Tip: Remember the distinction:

- Zona pellucida is non-cellular and glycoproteinous, secreted directly by the oocyte itself.

- Corona radiata is cellular, composed of granulosa cells of follicular origin.

162. Which of the following statements are correct ?

(a) Energy flow from producers to consumers is unidirectional

(b) Energy pyramid can never be inverted

(c) Transfer of energy follows the 1% law

Choose the correct answer from the options given below :

(A) (a) and (c) only

(B) (b) and (c) only

(C) (a), (b) and (c)

(D) (a) and (b) only
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Correct Answer: (D) (a) and (b) only

Solution:

Step 1: Understanding the Concept:

Ecosystem energetics describes how energy is captured, transformed, and transferred through

successive trophic levels in a food chain.

These transfers are governed by the fundamental laws of thermodynamics.

Step 3: Detailed Explanation:

Let us evaluate each statement:

- Statement (a): Energy enters the ecosystem via photosynthesis in primary producers and is

transferred up the food chain. This energy can never flow backwards (e.g., from herbivores

back to plants). Thus, the flow of energy is strictly unidirectional. This statement is correct.

- Statement (b): According to the Second Law of Thermodynamics, some energy is always

lost as heat during every metabolic transfer. Consequently, the energy content at any lower

trophic level is always higher than that at the subsequent higher level. Therefore, the pyramid

of energy is always upright and can never be inverted. This statement is correct.

- Statement (c): The transfer of energy between successive trophic levels follows Lindeman’s

**10% law**, which states that only about 10% of the energy is stored as biomass at the next

level. The 1% value is associated with solar energy capture efficiency by plants, not trophic

level transfer. Thus, statement (c) is incorrect.

Since only (a) and (b) are correct, the correct combination is (a) and (b) only.

Step 4: Final Answer:

The correct option is (D).

Quick Tip: While pyramids of biomass and numbers can sometimes be inverted (e.g., parasites on a

tree, or phytoplankton in the sea), the pyramid of energy is **always** upright because energy is lost

as heat at each transfer step.

163. How many theca are present in each lobe of a typical bilobed angiosperm anther ?
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(A) 8

(B) 12

(C) 2

(D) 6

Correct Answer: (C) 2

Solution:

Step 1: Understanding the Concept:

The stamen (male reproductive organ) of a flowering plant consists of a filament and an

anther.

The structure of a typical angiosperm anther is bilobed, meaning it consists of two distinct lobes.

Step 3: Detailed Explanation:

Each lobe of the typical anther is described as **dithecous**, meaning it is divided internally

into two chambers called **theca** (pollen sacs).

The question asks specifically for the number of theca present in **each lobe** of the anther:

- Number of theca per lobe = 2

- Since there are two lobes in a typical anther, the entire anther contains a total of 4 theca

(making it tetrasporangiate).

Step 4: Final Answer:

The number of theca in each lobe is 2, which corresponds to Option (C).

Quick Tip: Read the question carefully! It asks for the number of theca in *each lobe*, not in

the *entire anther*. Dithecous means two theca per lobe, while the entire bilobed anther has four

microsporangia.

164. Which of the following statements is correct about Plasmodium ?
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(A) Gametocytes develop in mosquito gut

(B) Fertilization takes place in mosquito gut

(C) Reproduces sexually in liver cells

(D) Reproduces sexually in RBCs

Correct Answer: (B) Fertilization takes place in mosquito gut

Solution:

Step 1: Understanding the Concept:

*Plasmodium* (the malaria parasite) is a digenetic parasite, meaning it requires two hosts to

complete its life cycle:

- The primary/definitive host is the female *Anopheles* mosquito, where sexual reproduction

occurs.

- The secondary host is the human, where asexual reproduction occurs.

Step 3: Detailed Explanation:

Let us analyze the stages of the *Plasmodium* life cycle:

- Human Phase (Asexual):

When sporozoites enter the human body, they travel to the liver cells and then to the red blood

cells (RBCs). In both liver cells and RBCs, the parasite reproduces exclusively **asexually**

(by schizogony). Thus, (C) and (D) are incorrect.

- Development of Gametocytes:

Gametocytes (the male and female sexual stages) develop inside human red blood cells, not

in the mosquito. Thus, (A) is incorrect.

- Mosquito Phase (Sexual):

When a female *Anopheles* mosquito bites an infected human, it ingests these gametocytes.

The gametocytes mature, and fertilization (sexual fusion) takes place inside the lumen of the

mosquito’s gut (stomach). Thus, (B) is correct.

Step 4: Final Answer:

The correct statement is that fertilization takes place in the mosquito gut, which corresponds

to Option (B).
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Quick Tip: Remember:

- Asexual phase (schizogony)→ Humans (liver and RBCs).

- Sexual phase (fertilization)→ Female *Anopheles* mosquito (gut).

Gametocytes are formed in humans but can only mature and fertilize in the cooler environment of the

mosquito’s gut.

165. For a person with blood group ’O’, which of the following is not a possible combination

of parents’ blood group genotypes ?

(A) Father : IB i and Mother : IB i

(B) Father : IAIB and Mother : IAi

(C) Father : IAi and Mother : IB i

(D) Father : IAi and Mother : IAi

Correct Answer: (B) Father : IAIB and Mother : IAi

Solution:

Step 1: Understanding the Concept:

ABO blood groups in humans are determined by the gene I , which has three alleles: IA, IB,

and i.

Alleles IA and IB are co-dominant, while allele i is completely recessive.

To express blood group ’O’, an individual must be homozygous recessive, having the genotype

ii.

Step 3: Detailed Explanation:

- Step 1: Identify the genetic requirement:

An offspring with blood group ’O’ must inherit one recessive allele i from the father and one

recessive allele i from the mother to have the genotype ii.

- Step 2: Analyze the parental genotypes:

- Option (A): Father (IB i) and Mother (IB i) both have a recessive i allele. A cross can yield a

child with ii.

- Option (C): Father (IAi) and Mother (IB i) both have a recessive i allele. A cross can yield a
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child with ii.

- Option (D): Father (IAi) and Mother (IAi) both have a recessive i allele. A cross can yield a

child with ii.

- Option (B): Father has the genotype IAIB (blood group AB). He does not possess the recessive

allele i and can only pass on either IA or IB to his offspring.

Therefore, any child of this father must inherit IA or IB and cannot have the homozygous

recessive genotype ii.

Step 4: Final Answer:

The impossible combination is Option (B).

Quick Tip: A parent with blood group AB (IAIB) can never have a biological child with blood group

O (ii). Similarly, a parent with blood group O (ii) can never have a biological child with blood group AB.

166. Which of the following is used as a clot buster ?

(A) Cyclosporin A

(B) Statins

(C) Streptokinase

(D) Penicillin

Correct Answer: (C) Streptokinase

Solution:

Step 1: Understanding the Concept:

Various microorganisms are utilized commercially to produce bioactive molecules with specific

medical applications.

These include enzymes, immunosuppressive agents, and cholesterol-lowering agents.

Step 3: Detailed Explanation:
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Let us evaluate each option to identify its source and function:

- Streptokinase (C): An enzyme produced by the bacterium *Streptococcus* and modified by

genetic engineering. It functions as a fibrinolytic agent that dissolves thrombi (blood clots)

in blood vessels. It is used clinically as a "clot buster" to clear clots in patients who have

undergone myocardial infarction (heart attack). This option is correct.

- Penicillin (D): An antibiotic produced by the fungus *Penicillium notatum*, used to treat

bacterial infections.

- Cyclosporin A (A): An immunosuppressive agent produced by the fungus *Trichoderma

polysporum*, used to prevent organ rejection in transplant patients.

- Statins (B): Blood-cholesterol lowering agents produced by the yeast *Monascus purpureus*.

Step 4: Final Answer:

The molecule used as a clot buster is streptokinase, which corresponds to Option (C).

Quick Tip: Remember the microbial sources of these key medical compounds:

- Streptokinase→ *Streptococcus* (Bacterium)

- Cyclosporin A→ *Trichoderma* (Fungus)

- Statins→ *Monascus* (Yeast)

167. Which of the following disease is not sexually transmitted ?

(A) Gonorrhoea

(B) Genital warts

(C) Syphilis

(D) Tuberculosis

Correct Answer: (D) Tuberculosis

Solution:

Step 1: Understanding the Concept:
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Sexually Transmitted Diseases (STDs) are infections that are primarily transmitted through

intimate sexual contact.

Diseases transmitted via other pathways, such as airborne droplets or vectors, are not

classified as STDs.

Step 3: Detailed Explanation:

Let us analyze the transmission routes of each option:

- Syphilis (C): A bacterial disease caused by *Treponema pallidum*, transmitted sexually.

- Gonorrhoea (A): A bacterial disease caused by *Neisseria gonorrhoeae*, transmitted

sexually.

- Genital warts (B): A viral infection caused by Human Papillomavirus (HPV), transmitted

sexually.

- Tuberculosis (D): An infectious bacterial disease caused by *Mycobacterium tuberculosis*.

It primarily affects the lungs and is transmitted through airborne droplets when an infected

person coughs or sneezes. It is not transmitted through sexual contact.

Step 4: Final Answer:

Tuberculosis is not sexually transmitted, which corresponds to Option (D).

Quick Tip: Airborne respiratory diseases like Tuberculosis, common cold, and influenza do not require

intimate physical contact to spread. They are easily spread through respiratory aerosols.

168. Given below are two statements : one is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : In an experiment, Mendel observed that the F1 progeny plants are all tall and

none are dwarf.

Reason R : Stem height is a contrasting trait, with tall being dominant and dwarf being reces-

sive.

In the light of the above statements, choose the most appropriate answer from the options

given below :
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(A) A is correct but R is not correct

(B) A is not correct but R is correct

(C) Both A and R are correct and R is the correct explanation of A

(D) Both A and R are correct but R is not the correct explanation of A

Correct Answer: (C) Both A and R are correct and R is the correct explanation of A

Solution:

Step 1: Understanding the Concept:

In Mendel’s monohybrid crosses, pure-breeding contrasting parents are crossed to produce

the F1 generation.

The Law of Dominance states that in a heterozygote, one allele (dominant) completely masks

the phenotypic expression of the other allele (recessive).

Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

When Mendel crossed homozygous tall (T T) and homozygous dwarf (t t) pea plants, all the

resulting F1 progeny had the heterozygous genotype T t.

Phenotypically, all these plants were tall, and none were dwarf.

Therefore, Assertion A is correct.

- Step 2: Evaluate Reason R:

In garden peas, stem height is a contrasting trait controlled by a single gene. The allele for

tall height (T) is dominant over the allele for dwarf height (t).

This dominance is the reason why heterozygous F1 plants (T t) express only the tall phenotype.

Therefore, Reason R is correct and perfectly explains Assertion A.

Step 4: Final Answer:

Both statements are correct, and R is the correct explanation of A, which corresponds to

Option (C).
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Quick Tip: Test with "because": "All F1 progeny were tall *because* tall is the dominant trait and

dwarf is recessive." This is a biochemically and logically sound statement.

169. The method of directly injecting a sperm into ovum in assisted reproductive technology is

called :

(A) Intra cytoplasmic sperm injection (ICSI)

(B) Embryo transfer (ET)

(C) Gamete intra fallopian transfer (GIFT)

(D) Zygote intra fallopian transfer (ZIFT)

Correct Answer: (A) Intra cytoplasmic sperm injection (ICSI)

Solution:

Step 1: Understanding the Concept:

Assisted Reproductive Technologies (ART) include various clinical and laboratory techniques

used to treat infertility by handling gametes (sperm and ova) to facilitate fertilization.

Step 3: Detailed Explanation:

Let us define the terms in each option:

- GIFT (C): Gamete Intra Fallopian Transfer involves transferring unfertilized ova collected

from a donor along with sperm directly into the fallopian tube of a female, where fertilization

takes place *in vivo*.

- ZIFT (D): Zygote Intra Fallopian Transfer involves fertilizing the egg *in vitro* and then

transferring the zygote (up to the 8-blastomere stage) directly into the fallopian tube.

- ET (B): Embryo Transfer involves transferring an embryo formed *in vitro* directly into the

uterus (IUT) for implantation.

- ICSI (A): Intra Cytoplasmic Sperm Injection is a specialized micro-injection procedure where

a single selected sperm is injected directly into the cytoplasm of an egg *in vitro*. This is the

exact method described in the question.

Step 4: Final Answer:
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The method of directly injecting a sperm is ICSI, which corresponds to Option (A).

Quick Tip: ICSI is highly successful and particularly useful in cases of severe male-factor infertility,

such as oligospermia (very low sperm count) or poor sperm motility, as it bypasses all natural barriers

to fertilization.

170. The inactive form of Bt toxin is converted to the active form in the insect gut

(A) by proteases

(B) by nucleases

(C) due to alkaline pH

(D) due to acidic pH

Correct Answer: (C) due to alkaline pH

Solution:

Step 1: Understanding the Concept:

Bt toxin is a highly specific insecticidal protein produced by the bacterium *Bacillus

thuringiensis* in an inactive crystalline form (protoxin).

The activation of this toxin requires a specific environmental condition within the target host’s

digestive tract.

Step 3: Detailed Explanation:

- Step 1: Identify the initial state:

The bacterium produces the toxin as an inactive protoxin, which ensures that the bacterium

itself is not harmed.

- Step 2: Analyze changes upon ingestion by an insect:

Once an insect ingests the inactive protoxin, it reaches the insect midgut.

The midgut environment of the insect has a highly alkaline pH.

- Step 3: Determine the mechanism of activation:
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The alkaline pH of the gut solubilizes the toxic crystals.

This solubilization converts the inactive protoxin into its active toxic form, which binds to the

midgut epithelial cells, creating pores that cause cell lysis and eventual death of the insect.

Step 4: Final Answer:

The activation occurs due to the alkaline pH of the insect gut, which corresponds to Option (C).

Quick Tip: Bt toxin is completely non-toxic to mammals because human and mammalian stomachs

have a highly acidic pH, which prevents the solubilization and activation of the toxic crystals.

171. Given below are two statements : one is labelled as Assertion A and the other is labelled

as Reason R.

Assertion A : The logistic growth model of populations is considered more realistic than the

exponential growth model.

Reason R : Resources are finite.

In light of the above statements, choose the most appropriate answer from the options given

below :

(A) A is correct but R is not correct

(B) A is not correct but R is correct

(C) Both A and R are correct and R is the correct explanation of A

(D) Both A and R are correct but R is not the correct explanation of A

Correct Answer: (C) Both A and R are correct and R is the correct explanation of A

Solution:

Step 1: Understanding the Concept:

Population growth is regulated by environmental conditions.

The two primary mathematical models that describe population growth are the exponential

model (unlimited resources) and the logistic model (limited resources).
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Step 3: Detailed Explanation:

- Step 1: Evaluate Assertion A:

In natural habitats, resources like food, space, and water are limited (finite).

Because resources are never unlimited, populations cannot grow exponentially indefinitely.

Instead, they face competition, leading to a leveling off at carrying capacity.

Thus, the sigmoidal (logistic) growth model is considered far more realistic than the J-shaped

(exponential) model.

Therefore, Assertion A is correct.

- Step 2: Evaluate Reason R:

No natural ecosystem possesses infinite resources; resources are always finite and limited.

Therefore, Reason R is correct.

- Step 3: Determine the relationship:

The finite nature of resources (Reason R) is the direct physical cause that prevents exponential

growth and makes the logistic growth model (Assertion A) more realistic.

Thus, Reason R is the correct explanation of Assertion A.

Step 4: Final Answer:

Both statements are correct, and R is the correct explanation of A, which corresponds to

Option (C).

Quick Tip: To verify assertion-reason questions, insert the word "because" between them:

"The logistic model is more realistic *because* resources are finite." This statement is completely logical

and correct!

172. Which of the following are secondary lymphoid organs ?

(a) Bone marrow

(b) Tonsils

(c) Spleen

(d) Thymus

Choose the correct answer from the options given below :
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(A) (b) and (d) only

(B) (a) and (d) only

(C) (a) and (b) only

(D) (b) and (c) only

Correct Answer: (D) (b) and (c) only

Solution:

Step 1: Understanding the Concept:

The lymphoid organs of the human immune system are classified into primary and secondary

lymphoid organs based on their role in lymphocyte development and function.

Step 3: Detailed Explanation:

- Primary Lymphoid Organs: These are the sites where immature lymphocytes originate,

differentiate, and mature into antigen-sensitive cells.

The primary lymphoid organs are the **bone marrow (a)** (where all blood cells, including

lymphocytes, are produced) and the **thymus (d)** (where T-lymphocytes mature).

- Secondary Lymphoid Organs: These are the sites where mature lymphocytes migrate,

interact with antigens, and proliferate to differentiate into active effector cells.

These include the **spleen (c)**, lymph nodes, **tonsils (b)**, Peyer’s patches of the small

intestine, and the appendix.

Therefore, (b) Tonsils and (c) Spleen are secondary lymphoid organs.

Step 4: Final Answer:

The secondary lymphoid organs are (b) and (c) only, which corresponds to Option (D).

Quick Tip: Primary lymphoid organs→ Site of origin and maturation (Bone Marrow, Thymus).

Secondary lymphoid organs→ Site of action and antigen interaction (Spleen, Lymph Nodes, Tonsils,

Peyer’s patches).
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173. Which of the following in female gametophyte of an angiosperm helps in guiding the

pollen tube for fertilizing the eggs ?

(A) Central cells

(B) Polar nucleus

(C) Antipodals

(D) Synergids

Correct Answer: (D) Synergids

Solution:

Step 1: Understanding the Concept:

The female gametophyte (embryo sac) of a typical angiosperm is a 7-celled, 8-nucleate

structure.

At the micropylar end, it contains the egg apparatus, which consists of one egg cell and two

flanking cells called synergids.

Step 3: Detailed Explanation:

The synergids possess specialized cellular thickenings at their micropylar tip called the

**filiform apparatus**.

The filiform apparatus of the synergids secretes chemotropic substances (chemical attractants).

These chemical signals guide the growth of the pollen tube through the style towards the

micropyle of the embryo sac, facilitating its entry into one of the synergids for fertilization.

Thus, among the options, the synergids perform this guiding function.

Step 4: Final Answer:

The synergids help in guiding the pollen tube, which corresponds to Option (D).

Quick Tip: The filiform apparatus is located specifically at the micropylar tip of the synergids. One of

the two synergids degenerates to allow the entry of the pollen tube during fertilization.
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174. Given below are two statements :

Statement I : Ovulation is caused by LH surge leading to rupture of Graafian follicles.

Statement II : Graafian follicle remaining after ovulation transform into corpus luteum and

secretes large amount of estrogen.

In light of the above statements, choose the most appropriate answer from the options given

below :

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (A) Statement I is correct but Statement II is incorrect

Solution:

Step 1: Understanding the Concept:

The human female menstrual cycle is regulated by gonadotropins secreted by the anterior

pituitary (LH and FSH) and ovarian hormones (estrogen and progesterone).

Each phase of the cycle corresponds to specific hormonal peaks and structural changes in the

ovary.

Step 3: Detailed Explanation:

- Step 1: Evaluate Statement I:

In the middle of the menstrual cycle (around day 14), both LH and FSH reach their peak

levels.

This rapid secretion of LH leading to its maximum concentration is called the **LH surge**.

The LH surge triggers the rupture of the mature Graafian follicle, releasing the secondary

oocyte (ovum) into the pelvic cavity.

Thus, Statement I is completely correct.

- Step 2: Evaluate Statement II:

Following ovulation, the remaining granulosa and theca cells of the ruptured Graafian follicle

undergo luteinization under the influence of LH to transform into a yellow endocrine structure

called the **corpus luteum**.
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The primary function of the corpus luteum is to secrete large amounts of **progesterone**

(not estrogen), which is essential for maintaining the endometrium for potential implantation.

Thus, Statement II is incorrect because it mentions estrogen instead of progesterone.

Step 4: Final Answer:

Statement I is correct but Statement II is incorrect, which corresponds to Option (A).

Quick Tip: Remember the path:

LH surge→ Rupture of Graafian follicle→ Ovulation→ Corpus luteum formation→ Progesterone secretion

175. Given below are two statements :

Statement I : Modern Homo sapiens arose in Australia and moved across continents.

Statement II : Homo sapiens arose around 75000 to 10000 years ago.

In the light of the above statements, choose the most appropriate answer from the options

given below :

(A) Statement I is correct but Statement II is incorrect

(B) Statement I is incorrect but Statement II is correct

(C) Both Statement I and Statement II are correct

(D) Both Statement I and Statement II are incorrect

Correct Answer: (B) Statement I is incorrect but Statement II is correct

Solution:

Step 1: Understanding the Concept:

Human evolution traces the origin and development of the genus *Homo*. Modern humans

(*Homo sapiens*) emerged during the late Pleistocene epoch.
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Step 3: Detailed Explanation:

- Step 1: Analyze Statement I:

Fossil and genetic evidence supports the "Out of Africa" model of human origin.

Modern *Homo sapiens* first evolved in Africa (not Australia) and subsequently migrated to

other parts of the world.

Thus, Statement I is incorrect.

- Step 2: Analyze Statement II:

During the last ice age, which occurred between 75,000 and 10,000 years ago, modern

*Homo sapiens* arose.

Thus, Statement II is correct.

Step 4: Final Answer:

Statement I is incorrect but Statement II is correct, which corresponds to Option (B).

Quick Tip: Human evolution timeline in years ago:

- *Ramapithecus*→≈ 15 mya

- *Australopithecus*→≈ 2 mya

- *Homo erectus*→≈ 1.5 mya

- *Homo sapiens*→≈ 75,000− 10,000 years ago

176. Which of the following are primary consumers in a food chain ?

(A) Herbivores

(B) Carnivores

(C) Parasites

(D) Predators

Correct Answer: (A) Herbivores

Solution:
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Step 1: Understanding the Concept:

A food chain consists of sequential trophic levels representing the flow of energy.

Organisms are classified into trophic levels based on their source of nutrition or food.

Step 3: Detailed Explanation:

- Step 1: Define the first trophic level:

The first trophic level (T1) consists of primary producers. These are autotrophic organisms,

mainly green plants, that synthesize food using solar energy.

- Step 2: Define the second trophic level:

The second trophic level (T2) consists of primary consumers. These are heterotrophic

organisms that feed directly on the primary producers (plants). Animals that feed on plants

are called herbivores.

- Step 3: Compare the given terms and choose the correct answer:

- Herbivores: Feed on plants directly, making them primary consumers.

- Carnivores: Feed on other animals, making them secondary or tertiary consumers.

- Predators: Can be secondary or tertiary consumers depending on their prey.

Thus, herbivores are the primary consumers in a food chain. This matches Option (A).

Step 4: Final Answer:

The primary consumers in a food chain are herbivores, which corresponds to Option (A).

Quick Tip: Primary consumers are always herbivores because they eat producers (plants) directly.

Examples of primary consumers include insects, birds, and mammals like cows and deer.

177. Which of the following is not evidence for evolution ?

(A) Embryological support for evolution as proposed by Ernst Haeckel

(B) Divergent evolution of anatomical structures such as forelimbs

(C) Convergent evolution of traits like wings of birds and butterflies

(D) Paleontological evidence from fossil records
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Correct Answer: (A) Embryological support for evolution as proposed by Ernst Haeckel

Solution:

Step 1: Understanding the Concept:

Evolutionary biology relies on distinct, verifiable lines of evidence to demonstrate common

ancestry and change over time.

Valid categories of evidence include paleontology, comparative anatomy (homology/analogy),

biogeography, and biochemistry.

Step 3: Detailed Explanation:

- Step 1: Evaluate options (B), (C), and (D):

- Paleontology (D): Fossil records provide direct, structural evidence of past life forms.

- Divergent evolution (Homology) (B): Homologous organs (e.g., forelimbs of mammals)

prove common ancestry.

- Convergent evolution (Analogy) (C): Analogous organs (e.g., wings of birds and butterflies)

show adaptation to similar environments.

All three are widely accepted, scientifically valid lines of evidence for evolution.

- Step 2: Evaluate option (A):

Ernst Haeckel proposed embryological support based on his "biogenetic law" (ontogeny

recapitulates phylogeny). He claimed that embryos of advanced species pass through adult

stages of ancestral species during development.

This theory was later disproved and rejected by Karl Ernst von Baer after careful observation

showed that embryos never pass through the adult stages of other animals. Because Haeckel’s

embryological support was scientifically disproved, it is not considered valid evidence for

evolution. This matches Option (A).

Step 4: Final Answer:

The option that is not evidence for evolution is Option (A).
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Quick Tip: Karl Ernst von Baer disproved Ernst Haeckel’s theory of recapitulation. Embryos of

vertebrates never repeat adult stages of other vertebrates (e.g., human embryos do not develop

functional adult fish gills).

178. Sponges exchange O2 with CO2 by

(A) tracheal tubes

(B) gills

(C) simple diffusion over their entire body surfaces

(D) moist cuticle

Correct Answer: (C) simple diffusion over their entire body surfaces

Solution:

Step 1: Understanding the Concept:

Sponges belong to Phylum Porifera, which consists of the most primitive multicellular animals.

They lack specialized tissues, organs, and organ systems for physiological processes like

respiration. They depend on a water transport or canal system to facilitate exchange of

materials.

Step 3: Detailed Explanation:

- Step 1: Examine the anatomical features of sponges:

Sponges do not possess specialized respiratory structures like trachea, gills, or lungs. Their

cells are arranged in close contact with water passing through their canal system.

- Step 2: Evaluate the given respiratory mechanisms:

- Moist cuticle (D): Characteristic of earthworms (skin respiration).

- Tracheal tubes (A): Found in terrestrial insects (tracheal respiration).

- Gills (B): Found in aquatic arthropods, molluscs, and fishes (branchial respiration).

- Simple diffusion (C): Water enters through minute pores (ostia) in the body wall into a

central cavity (spongocoel) and goes out through the osculum. Cells exchange oxygen and

carbon dioxide directly with this circulating water by passive simple diffusion across their

entire body surface. This matches Option (C).
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Step 4: Final Answer:

Sponges exchange gases by simple diffusion over their entire body surfaces, which corresponds

to Option (C).

Quick Tip: Simple organisms like sponges, coelenterates, and flatworms lack circulatory and respiratory

systems. They rely entirely on simple diffusion over their body surface to meet their metabolic gas

requirements.

179. Match List-I with List-II.

List-I

A. Excess growth hormone

B. Luteinizing hormone

C. Vasopressin

D. Oxytocin

List-II

I. Reabsorption of water and electrolytes in kidney

II. Contraction of uterus during child birth

III. Acromegaly

IV. Ovulation

Choose the correct answer from the options given below :

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

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

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

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

Correct Answer: (D) A-III, B-IV, C-I, D-II

Solution:
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Step 1: Understanding the Concept:

Hormones coordinate diverse physiological functions in the human body. Abnormal secretion

levels (hyposecretion or hypersecretion) of hormones lead to clinical disorders.

Step 3: Detailed Explanation:

- Step 1: Match Excess growth hormone and Luteinizing hormone with their effects:

- Excess growth hormone: Hypersecretion of Growth Hormone (GH) in adults leads to

Acromegaly, characterized by severe disfigurement of facial features. Thus, A matches with III.

- Luteinizing hormone (LH): In females, a rapid rise of LH (LH surge) induces the rupture of

the Graafian follicle and the release of the ovum (ovulation). Thus, B matches with IV.

- Step 2: Match Vasopressin and Oxytocin with their biological functions:

- Vasopressin (Antidiuretic Hormone/ADH): Acts mainly on the kidneys, stimulating the

reabsorption of water and electrolytes in the distal tubules to reduce water loss. Thus, C

matches with I.

- Oxytocin: Acts on uterine smooth muscles, causing strong uterine contractions during

childbirth (parturition). Thus, D matches with II.

- Step 3: Synthesize the final matched sequence:

Compiling the matches: A - III, B - IV, C - I, D - II. This perfectly aligns with Option (D).

Step 4: Final Answer:

The correct matching sequence corresponds to Option (D).

Quick Tip: Oxytocin is also known as the "birth hormone" and the "milk-ejecting hormone." Vasopressin

deficiency leads to Diabetes Insipidus, characterized by excessive dilute urination.

180. Natural selection can lead to __________

(a) stabilisation

(b) genetic drift

(c) directional change

(d) disruption

Choose the correct answer from the options given below :
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(A) (a), (b), (c) and (d)

(B) (a) and (c) only

(C) (a) only

(D) (a), (c) and (d) only

Correct Answer: (D) (a), (c) and (d) only

Solution:

Step 1: Understanding the Concept:

Natural selection is the process by which organisms with favorable traits survive and reproduce

at higher rates. Based on the phenotypic effects on a population over time, natural selection

operates in three distinct modes.

Genetic drift is an independent mechanism of evolution involving random changes in allele

frequencies by chance, especially in small populations.

Step 3: Detailed Explanation:

- Step 1: Analyze the three types of natural selection:

Natural selection can shape populations in three ways:

1. Stabilising selection: Favors intermediate phenotypes (mean value) and acts against

extreme variations.

2. Directional selection: Favors one extreme phenotype, shifting the entire population

distribution in that direction.

3. Disruptive selection: Favors phenotypes at both extremes of the range, selecting against

the intermediate values.

Thus, (a), (c), and (d) are direct outcomes of natural selection.

- Step 2: Analyze the nature of genetic drift:

Genetic drift is a distinct, non-selective evolutionary force. It is defined as a random change in

allele frequencies due to chance events, primarily in small isolated populations. It is not a

mode or result of natural selection.

- Step 3: Select the correct combination:

Only (a), (c), and (d) are associated with natural selection. This matches Option (D).
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Step 4: Final Answer:

The correct combination is (a), (c) and (d) only, which corresponds to Option (D).

Quick Tip: Stabilising selection narrows the bell curve. Directional selection shifts the bell curve to

one side. Disruptive selection splits the single peak into two separate peaks.
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