
UPCATET 2024 PAG GROUP Question Paper with Solutions
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General Instructions

Read the following instructions very carefully and strictly follow them:

• Candidates must bring their Admit Card and a valid ID proof.

• The exam will consist of multiple-choice questions (MCQs) on subjects like
Biology, Chemistry, Physics, and Agriculture.

• Ensure you arrive at least 30 minutes before the exam time.

• No electronic devices (mobile phones, calculators, etc.) are allowed in the
exam hall.

1. The dimensional formula of kinetic energy is equal to which of the following?
(A) Force
(B) Work
(C) Pressure
(D) Momentum

Correct Answer: (B) Work

Solution:
Step 1: The formula for kinetic energy is:

KE =
1

2
mv2

where m = mass and v = velocity.
Step 2: The dimensional formula of kinetic energy is:

[M ][L2][T−2]

Step 3: The formula for work is:

W = F · d = ma · d

Its dimensional formula is:

[M ][L][T−2] · [L] = [M ][L2][T−2]

Step 4: Therefore, the dimensional formula of kinetic energy is the same as that of work.

Quick Tip

It’s helpful to memorize dimensional formulas of key physical quantities like energy, work,
and power for quick problem solving.
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2. Two resistors are connected in series in a meter bridge. The balance point is
obtained at 20 cm from the left end. When a 15 ohm resistor is connected in series
with the smaller resistor, the null point shifts to 40 cm. What is the value of the
larger resistor?
(A) 9Ω
(B) 18Ω
(C) 27Ω
(D) 36Ω

Correct Answer: (D) 36

Solution:

• Let the resistance of the smaller resistor be r1 and that of the larger resistor be r2.

• The balance point in a meter bridge is given by the formula:

l

100− l
=

r1
r2

where l is the balance point and r1, r2 are the resistances of the two resistors.

• Initially, the balance point is 20 cm, so:

20

80
=

r1
r2

This simplifies to:
r1
r2

=
1

4
(1)

• When a 15 ohm resistor is connected in series with r1, the new balance point shifts to 40
cm. The total resistance of the smaller side becomes r1 + 15. The new equation is:

40

60
=

r1 + 15

r2

This simplifies to:
r1 + 15

r2
=

2

3
(2)

• Now, solve equations (1) and (2) together:

r1
r2

=
1

4
and

r1 + 15

r2
=

2

3

From equation (1), r1 =
r2
4 . Substitute this into equation (2):

r2
4 + 15

r2
=

2

3

Simplifying:
r2 + 60

4r2
=

2

3
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Cross-multiply:
3(r2 + 60) = 8r2

3r2 + 180 = 8r2

180 = 5r2

r2 =
180

5
= 36 Ω

Quick Tip

In meter bridge problems, always remember the balance condition:

R1

R2
=

L1

L2

This helps to calculate the unknown resistances based on the given lengths.

3. The refractive index of glass is maximum for which color?
(A) For red color
(B) For green color
(C) For yellow color
(D) For violet color

Correct Answer: (D) For violet color

Solution: The refractive index of a material depends on the wavelength of the incident light;
this phenomenon is known as dispersion. Light with shorter wavelengths is refracted more than
light with longer wavelengths. Among visible light, violet has the shortest wavelength (about
380–450 nm), while red has the longest (about 620–750 nm).

When white light passes through glass, violet light bends the most due to its higher refractive
index, resulting in maximum deviation. This explains why the refractive index of glass is max-
imum for violet color. Conversely, red light bends the least, having the lowest refractive index
in glass.

This wavelength-dependent refractive behavior is the principle behind the formation of rainbows
and the splitting of light by a prism.
Among the given colors, violet light has the shortest wavelength, and hence, the refractive index
is maximum for violet light.

Quick Tip

When light passes through a medium, the refractive index is highest for light with the
shortest wavelength (violet) and lowest for light with the longest wavelength (red).
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4. Why do farmers irrigate their crops to protect them from heat?
(A) Water has a low specific heat.
(B) Water has a high specific heat.
(C) Water has a low latent heat.
(D) Water has a high latent heat.

Correct Answer: (B) Water has a high specific heat.

Solution: Farmers irrigate their crops to protect them from heat because water has a high
specific heat capacity, meaning it can absorb or release a large amount of heat with little change
in temperature. This property helps maintain a cooler environment around the crops during
hot weather, preventing heat stress and damage.

The high specific heat of water stabilizes temperature fluctuations, thus protecting plants from
rapid temperature changes. When water evaporates from the soil and plant surfaces, it also
helps in cooling through evaporative cooling.

- Low specific heat would mean water heats up quickly, which is not beneficial for crops.
- Latent heat relates to phase changes (like evaporation) but is not the primary reason for
irrigation in heat protection.

Quick Tip

The high specific heat of water is crucial in regulating temperature in agricultural prac-
tices, as it helps maintain a stable environment for crops.

5. Through which phenomenon can we separate different light waves into their
respective colors?
(A) Refraction
(B) Reflection
(C) Dispersion
(D) Absorption

Correct Answer: (C) Dispersion

Solution: Dispersion is the phenomenon where white light splits into its constituent colors
(spectrum) when it passes through a prism or any medium with varying refractive indices for
different wavelengths. This occurs because different colors (wavelengths) of light refract by
different amounts; shorter wavelengths (violet) bend more than longer wavelengths (red).

- Refraction is the bending of light as it passes from one medium to another but does not
necessarily separate colors unless dispersion occurs.
- Reflection is the bouncing back of light from a surface.
- Absorption is when light energy is taken up by a material and converted into other forms of
energy.
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Quick Tip

When light passes through a prism, dispersion separates the different colors, which is
why we see a rainbow-like spectrum.

6. A wire of length L and radius R is stretched to get the radius of cross-section
halved. What is the new resistance?
(A) 4R
(B) 5R
(C) 8R
(D) 16R

Correct Answer: (D) 16R

Solution: The resistance R of a wire is given by the formula:

R = ρ
L

A

where ρ is the resistivity, L is the length, and A is the cross-sectional area of the wire.
The area of the cross-section of the wire is:

A = πR2

When the wire is stretched, the length L increases, and the radius R is halved. Let the new
length be L′ and the new radius be R′ = R

2 .
Since the volume of the wire remains constant (because the wire is just stretched, not material
added or removed), the volume before and after stretching is the same:

πR2L = π(R/2)2L′

Simplifying:

R2L =
R2

4
L′

L′ = 4L

So, the new resistance R′ is:

R′ = ρ
L′

A′ = ρ
4L

π(R/2)2
= ρ

4L

πR2

4

= ρ
16L

πR2
= 16R

Quick Tip

When a wire is stretched, its length increases, and the cross-sectional area decreases. The
new resistance can be calculated by considering the change in both length and area.

7. If the Earth loses its gravitational pull, what will happen to the weight and mass
of an object?
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(A) The mass will become zero, but the weight will not.
(B) The weight will become zero, but the mass will not.
(C) Both weight and mass will become zero.
(D) Neither the weight nor the mass will become zero.

Correct Answer: (A) The mass will become zero, but the weight will not.

Solution: If the Earth loses its gravitational pull, the concept of weight and mass would change
significantly.
- Weight: Weight is the force exerted by gravity on an object and is given by:

W = mg

where W is weight, m is the mass, and g is the acceleration due to gravity.
If gravity is completely absent, the weight of the object becomes zero.
- Mass: Mass is a measure of the amount of matter in an object and remains unaffected
by gravity. However, without gravity, mass would not exist in the conventional sense. In a
universe without gravity, mass itself would be undefined because it requires a reference to the
gravitational field.
Thus, in such a scenario, the mass becomes zero, and the weight would not.

Quick Tip

In the absence of gravity, weight becomes zero, but mass is not typically considered to
exist without gravity.

8. Unit of surface tension is:
(A) Nm−1

(B) Nm−2

(C) Nm−3

(D) N2m−1

Correct Answer: (A) Nm−1

Solution: Surface tension is defined as the force per unit length acting along the surface of a
liquid. The formula for surface tension γ is given by:

γ =
F

L

where F is the force applied parallel to the surface and L is the length along which the force
acts.
- The SI unit of force F is Newton (N). - The SI unit of length L is meter (m).
Thus, the unit of surface tension is:

Unit of surface tension =
N

m
= Nm−1
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Quick Tip

Surface tension is always expressed in terms of force per unit length, so its unit is Nm−1.

9. Newton’s second law gives the measure of which physical quantity?
(A) Acceleration
(B) Force
(C) Momentum
(D) Angular momentum

Correct Answer: (B) Force

Solution: Newton’s second law of motion states:

F = ma

where F is the force, m is the mass, and a is the acceleration of the object.
This law defines force as the product of an object’s mass and its acceleration. Therefore,
Newton’s second law directly provides a measure of force.

Quick Tip

Newton’s second law relates force to mass and acceleration, so it is used to measure force
in various physical situations.

10. If the electric field and the magnetic field are equal in magnitude and perpen-
dicular to each other, then:
(A) The current in the circuit is zero I = 0
(B) The internal resistance of the cell is zero r = 0
(C) Both (A) and (B)
(D) None of these

Correct Answer: (C) Both (A) and (B)

Solution: In the case where both the electric field and the magnetic field are equal in magni-
tude and perpendicular to each other, the situation generally describes a static or equilibrium
condition in a conductor or circuit.
1. If the electric and magnetic fields are equal and perpendicular to each other, the force exerted
by the electric and magnetic fields cancels out the net movement of charges in the conductor,
resulting in zero current.
2. If the internal resistance r = 0, the potential difference and current are directly related, but
in this specific case, the balance of fields implies no current flow.
Thus, both conditions (A) and (B) are correct.
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Quick Tip

When the electric and magnetic fields are equal and perpendicular, it results in zero
current due to the cancellation of forces, and the internal resistance must be zero to
maintain no loss of energy.

11. Which type of reflection is produced when light reflects from curved and smooth
surfaces?
(A) Concave reflection
(B) Convex reflection
(C) Diffused reflection
(D) None of these

Correct Answer: (B) Convex reflection

Solution: When light reflects off curved and smooth surfaces, particularly from a convex
surface, the light rays diverge after reflection. This is called convex reflection. In contrast,
concave surfaces cause light rays to converge.
Convex surfaces are those that curve outward, like the surface of a sphere, which results in light
spreading out after reflection.

Quick Tip

In convex reflection, light rays diverge, while in concave reflection, they converge.

12. A particle is moving with uniform speed in a circular path. What will be the
acceleration of the particle?
(A) Acceleration in the direction of the circular path
(B) Acceleration in the direction of the tangential path
(C) Acceleration in the direction of the radius
(D) Zero

Correct Answer: (C) Acceleration in the direction of the radius

Solution: When a particle moves in a circular path with uniform speed, it experiences cen-
tripetal acceleration. This acceleration is always directed towards the center of the circular
path, which is along the radius. Even though the speed of the particle remains constant, the
direction of motion changes continuously, and this change in direction requires acceleration.
Thus, the acceleration is directed along the radius towards the center of the circle.

Quick Tip

In uniform circular motion, the acceleration always points towards the center of the circle,
which is the direction of the radius.
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13. Kilowatt-hour is the unit of:
(A) Energy
(B) Power
(C) Voltage
(D) Electric Current

Correct Answer: (A) Energy

Solution: Kilowatt-hour (kWh) is a unit of energy. It is commonly used to measure electric-
ity consumption. One kilowatt-hour represents the amount of energy used by a device that
consumes 1 kilowatt of power continuously for one hour.
The formula to calculate energy in kilowatt-hours is:

Energy (kWh) = Power (kW)× Time (hours)

Thus, kilowatt-hour is a unit of energy, not power, voltage, or electric current.

Quick Tip

1 kWh is equivalent to 1,000 watts of power used for one hour. It’s a unit commonly
used in electricity billing.

14. Which of the following is the SI unit of electric current?
(A) Frequency
(B) Electric current
(C) Force
(D) Acceleration

Correct Answer: (B) Electric current

Solution: The SI unit of electric current is the Ampere (A), commonly referred to as electric
current. It is the unit that measures the flow of electric charge.

Quick Tip

The Ampere (A) is the fundamental unit for electric current, and it is one of the seven
base units of the International System of Units (SI).

15. A 75 kg person lifts a 25 kg object to a height of 10 meters in 5 minutes. What
is the power used?
(A) 7.33 J/S
(B) 8.33 J/S
(C) 9.33 J/S
(D) 10.33 J/S

9



Correct Answer: (B) 8.33 J/S

Solution: Power is the rate at which work is done, and it is given by the formula:

P =
W

t

where P is power, W is work done, and t is time.
The work done to lift the object is given by:

W = mgh

where m is the mass of the object, g is the acceleration due to gravity, and h is the height.
Given: - Mass m = 25 kg - Height h = 10m - Acceleration due to gravity g = 10m/s2 - Time
t = 5min = 300 seconds
Now, calculate the work done:

W = 25× 10× 10 = 2500 J

Now, calculate the power:

P =
2500

300
= 8.33 J/S

Quick Tip

Power is the rate of doing work, and the formula to calculate power is P = W
t .

16. The mechanical advantage of a wheel and axle system is:
(A) Less than 1
(B) Greater than 1
(C) Equal to 1
(D) Infinite

Correct Answer: (C) Equal to 1

Solution: In the case of a simple wheel and axle system, the mechanical advantage (MA) is
given by the ratio of the radii of the wheel and the axle. It is typically equal to 1, as both the
input and output forces are equal, but the distance over which the forces act may differ.
The formula for mechanical advantage in a wheel and axle system is:

MA =
Radius of the wheel

Radius of the axle

In a simple case, where the radii are equal, the mechanical advantage is 1.

Quick Tip

The mechanical advantage of a wheel and axle is equal to 1 when the radii are the same.
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17. The emissivity of a substance is:
(A) Equal to the absorptivity
(B) Less than the absorptivity
(C) Greater than the absorptivity
(D) None of the above

Correct Answer: (C) Greater than the absorptivity

Solution: The emissivity of a substance refers to its ability to emit energy as radiation. In
certain cases, particularly in materials that are good emitters of radiation, the emissivity can
be greater than the absorptivity. This is because emissivity refers to the efficiency with which
a body emits thermal radiation, while absorptivity is the fraction of incident radiation a body
absorbs.
For most practical materials, emissivity is greater than absorptivity due to varying efficiency
in emission and absorption, especially for non-perfect black bodies.

Quick Tip

In general, the emissivity of a substance can be greater than its absorptivity, especially
when the material is a poor absorber of radiation.

18. A car covers one-third of the distance at a speed of 10 km/h, the second third
at 20 km/h, and the last third at 60 km/h. Find the average speed of the car.
(A) 18 km/h
(B) 8 km/h
(C) 20 km/h
(D) 28 km/h

Correct Answer: (A) 18 km/h

Solution: Let the total distance be D.
The car covers the first third of the distance (D/3) at 10 km/h, the second third at 20 km/h,
and the last third at 60 km/h.
- Time taken for the first third:

t1 =
D/3

10

- Time taken for the second third:

t2 =
D/3

20

- Time taken for the last third:

t3 =
D/3

60

Total time taken:

ttotal = t1 + t2 + t3 =
D/3

10
+

D/3

20
+

D/3

60
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Simplify:

ttotal =
D

30
+

D

60
+

D

180

ttotal =
6D

180
+

3D

180
+

D

180
=

10D

180
=

D

18
Average speed is given by:

Average speed =
Total distance

Total time
=

D
D
18

= 18 km/h

Quick Tip

To find the average speed when the speed is different for different parts of the trip, use
the formula:

Average speed =
Total distance

Total time
.

19. In which process is the rate of heat transfer maximum?
(A) Conduction
(B) Convection
(C) Radiation
(D) All of the above have the same rate of transfer

Correct Answer: (C) Radiation

Solution: Among the three methods of heat transfer—conduction, convection, and radia-
tion—radiation has the maximum rate of heat transfer.
- Conduction involves the transfer of heat through direct contact between molecules and typi-
cally occurs in solids. - Convection involves the transfer of heat through fluids (liquids or gases)
by the movement of the fluid itself. - Radiation is the transfer of heat through electromagnetic
waves (such as infrared radiation), and it does not require a medium. This allows heat to be
transferred through a vacuum, such as how the Sun heats the Earth.
Radiation is the fastest of these processes, as it does not depend on the movement of particles
or the material’s conductivity.

Quick Tip

Radiation transfers heat at the fastest rate, as it does not require any medium, unlike
conduction and convection.

20. If the momentum of a body doubles, then its kinetic energy will:
(A) Become twice
(B) Become half
(C) Become four times
(D) Become nine times
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Correct Answer: (C) Become four times

Solution: The kinetic energy (K.E.) of a body is given by the formula:

K.E. =
1

2
mv2

where m is the mass and v is the velocity of the body.
The momentum (p) of a body is given by:

p = mv

If the momentum of a body doubles, the velocity of the body also doubles (since momentum is
directly proportional to velocity for constant mass).
Now, if the velocity is doubled, the kinetic energy will increase by a factor of:

K.E. ∝ v2

Since v is doubled, the kinetic energy becomes four times greater, as (2v)2 = 4v2.
Thus, the kinetic energy will become four times greater when the momentum is doubled.

Quick Tip

Kinetic energy is proportional to the square of the velocity. So, when velocity doubles,
the kinetic energy increases by a factor of four.

21. The force that is naturally present in the environment is:
(A) Electric force
(B) Magnetic force
(C) Gravitational force
(D) Frictional force

Correct Answer: (D) Frictional force

Solution: The frictional force is a force that naturally arises between two surfaces in contact
as they move or attempt to move against each other. It is the force that resists relative motion
and is a common and natural force found in various everyday interactions.
- Electric force and magnetic force are non-contact forces that act through fields, while gravi-
tational force is also a non-contact force but acts due to mass and distance. - Frictional force
is the natural force that resists the sliding of objects in contact and is often encountered in
practical scenarios.

Quick Tip

Friction is a naturally occurring force that resists relative motion between two surfaces
in contact.
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22. Which color has the minimum frequency in the visible spectrum?
(A) Violet
(B) Blue
(C) Red
(D) Yellow

Correct Answer: (C) Red

Solution: In the visible light spectrum, red light has the longest wavelength and the lowest
frequency compared to other colors. The visible spectrum ranges from violet (with the shortest
wavelength and highest frequency) to red (with the longest wavelength and lowest frequency).
- Violet has the highest frequency and shortest wavelength. - Red has the lowest frequency and
longest wavelength.
Thus, the correct answer is red, which has the minimum frequency in the visible spectrum.

Quick Tip

In the visible light spectrum, red light has the lowest frequency, while violet light has the
highest.

23. What physical quantity is associated with the change in wavelength of a wave?
(A) Force
(B) Frequency
(C) Speed
(D) Energy

Correct Answer: (B) Frequency

Solution: The change in wavelength corresponds to a change in frequency. According to the
wave equation:

v = fλ

where: - v is the wave speed, - f is the frequency, - λ is the wavelength.
For a wave, if the wavelength changes, the frequency will also change in order to maintain a
constant wave speed. Therefore, the change in wavelength is directly related to the change in
frequency.
Thus, the correct answer is (B) Frequency.

Quick Tip

A change in wavelength results in a change in frequency, maintaining the constant wave
speed.

24. The total energy of a freely falling object:
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(A) Increases
(B) Decreases
(C) Remains constant
(D) Becomes zero

Correct Answer: (C) Remains constant

Solution: When an object is falling freely under gravity, its total mechanical energy (the sum
of potential energy and kinetic energy) remains constant, assuming no air resistance.
- Initially, as the object falls, its potential energy decreases because its height above the ground
decreases. - At the same time, its kinetic energy increases because its velocity increases as it
falls.
Thus, the total energy (sum of potential and kinetic energies) remains constant throughout the
fall, as energy is conserved.

Quick Tip

In the absence of air resistance, the total energy of a freely falling object remains constant
due to the conservation of mechanical energy.

25. Two bodies of masses 4 kg and 5 kg are moving with equal momentum. Then,
the ratio of their respective kinetic energies is:
(A) 4:5
(B) 2:1
(C) 1:3
(D) 5:4

Correct Answer: (D) 5:4

Solution: The kinetic energy (K.E.) of a body is given by:

K.E. =
1

2
mv2

where m is the mass and v is the velocity of the object.
Momentum (p) is given by:

p = mv

Since the momentum of both bodies is equal, we have:

p1 = p2

m1v1 = m2v2

Substitute v1 and v2 in terms of momentum:

v1 =
p

m1
, v2 =

p

m2

Now, calculate the kinetic energy for both bodies:

K.E1 =
1

2
m1

(
p

m1

)2

=
p2

2m1
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K.E2 =
1

2
m2

(
p

m2

)2

=
p2

2m2

Thus, the ratio of their kinetic energies is:

K.E1

K.E2
=

p2

2m1

p2

2m2

=
m2

m1
=

5

4

Quick Tip

When two objects have equal momentum, the ratio of their kinetic energies is the inverse
of the ratio of their masses.

26 . The solution of the equation 2x+2 + 2x+1 = 48 will be:
(A) x = 2
(B) x = 4
(C) x = 3
(D) x = 5

Correct Answer: (C) x = 3

Solution: Given the equation:
2x+2 + 2x+1 = 48

Step 1: Factor out the common term 2x+1 from both terms on the left-hand side:

2x+1(2 + 1) = 48

2x+1 × 3 = 48

Step 2: Divide both sides of the equation by 3:

2x+1 =
48

3

2x+1 = 16

Step 3: Since 16 = 24, we can equate the exponents:

x+ 1 = 4

Step 4: Solve for x:
x = 4− 1

x = 3

Quick Tip

When solving exponential equations, try to factor out common terms and equate the
exponents of the same base.
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27. The total surface area of a cuboid is 1332 square cm, and its sides are in the
ratio 4:5:6. What will be the length of the sides?
(A) 12, 15, 18
(B) 20, 25, 30
(C) 8, 10, 12
(D) None of the above

Correct Answer: (A) 12, 15, 18

Solution: Let the sides of the cuboid be 4x, 5x, and 6x, where x is the constant of propor-
tionality.
The surface area of a cuboid is given by the formula:

A = 2(lw + lh+ wh)

where l, w, and h are the length, width, and height of the cuboid, respectively.
Substitute the values of l = 4x, w = 5x, and h = 6x into the formula:

A = 2 ((4x)(5x) + (4x)(6x) + (5x)(6x))

A = 2
(
20x2 + 24x2 + 30x2

)
A = 2× 74x2 = 148x2

We are given that the total surface area is 1332 square cm:

148x2 = 1332

x2 =
1332

148
= 9

x = 3

Now, substitute x = 3 into the sides: - l = 4x = 12 - w = 5x = 15 - h = 6x = 18
Thus, the sides of the cuboid are 12, 15, and 18.

Quick Tip

When the sides of a cuboid are in a given ratio, use the surface area formula to solve for
the value of x, then calculate the actual lengths of the sides.

28. The vertices of a triangle are (7, 5), (5, 7), and (−3, 3). Then the centroid of the
triangle will be:
(A) (3, 5)
(B) (−3, 5)
(C) (3,−5)
(D) (5, 3)

Correct Answer: (A) (3, 5)
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Solution: The centroid of a triangle is the point where the three medians of the triangle
intersect. The coordinates of the centroid G(x, y) can be found using the formula:

x =
x1 + x2 + x3

3
, y =

y1 + y2 + y3
3

where (x1, y1), (x2, y2), and (x3, y3) are the coordinates of the vertices of the triangle.
Given vertices are (7, 5), (5, 7), and (−3,−3).
Step 1: Calculate the x-coordinate of the centroid:

x =
7 + 5 + (−3)

3
=

9

3
= 3

Step 2: Calculate the y-coordinate of the centroid:

y =
5 + 7 + 3

3
=

15

3
= 5

Thus, the centroid is (3, 5).

Quick Tip

The centroid of a triangle is the average of the coordinates of its three vertices.

29. The geometric mean of numbers 10, 16, and 50 will be:
(A) 40
(B) 20
(C) 60
(D) 50

Correct Answer: (B) 20

Solution: The geometric mean G of n numbers is given by the formula:

G = n
√
x1 × x2 × · · · × xn

where x1, x2, . . . , xn are the numbers.
For the numbers 10, 16, and 50, the geometric mean is:

G = 3
√
10× 16× 50

First, calculate the product:
10× 16 = 160

160× 50 = 8000

Now, calculate the cube root:
G =

3
√
8000 = 20

Thus, the geometric mean of 10, 16, and 50 is 20.

Quick Tip

The geometric mean is found by taking the n-th root of the product of n numbers.
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30. If 2x+6 = 8x+1, then the value of x is:
(A) 1
(B) 1.5
(C) 2
(D) 2.5

Correct Answer: (B) 1.5

Solution: We are given the equation:

2x+6 = 8x+1

Step 1: Express 8 as a power of 2:
8 = 23

So the equation becomes:
2x+6 = (23)x+1

Step 2: Simplify the right-hand side:

2x+6 = 23(x+1)

2x+6 = 23x+3

Step 3: Since the bases are the same, we can equate the exponents:

x+ 6 = 3x+ 3

Step 4: Solve for x:
x+ 6 = 3x+ 3

6− 3 = 3x− x

3 = 2x

x =
3

2
= 1.5

Thus, the value of x is 1.5.

Quick Tip

When solving equations with exponents, make sure to express all terms with the same
base so you can easily equate the exponents.

31. If A = 240◦, then the value of tan2A+ secA is:
(A)

√
3

(B) 2
(C) 1
(D) 0

Correct Answer: (C) 1
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Solution: We are given that A = 240◦.
First, let’s calculate tanA and secA for A = 240◦.
Step 1: Calculate tanA for A = 240◦: - The tangent of 240◦ is:

tan 240◦ = tan(180◦ + 60◦) = tan 60◦ =
√
3

Since the angle is in the third quadrant, tan 240◦ is positive:

tan 240◦ =
√
3

So,
tan2 240◦ = (

√
3)2 = 3

Step 2: Calculate secA for A = 240◦: - The secant is the reciprocal of cosine, and the cosine
of 240◦ is:

cos 240◦ = −1

2

So,

sec 240◦ =
1

cos 240◦
=

1

−1
2

= −2

Step 3: Now, calculate tan2A+ secA:

tan2 240◦ + sec 240◦ = 3 + (−2) = 1

Thus, the value of tan2A+ secA is 1.

Quick Tip

In the third quadrant, tan is positive, and sec is negative. Use the known values for
tan 60◦ and cos 240◦ to simplify the calculation.

32. If the area of the cross-section of a cylinder is doubled, what will be the ratio
of its height and radius of the base?
(A) 1:2
(B) 2:1
(C) 1:1
(D) 3:1

Correct Answer: (B) 2:1

Solution: Let the radius of the base be r, and the height of the cylinder be h. The area of the
cross-section (which is the area of the circular base) is given by:

A = πr2

The volume V of the cylinder is given by:

V = A× h = πr2 × h
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We are told that the area of the cross-section is doubled, meaning the new area A′ = 2A = 2πr2.
Since the area of the base is proportional to the square of the radius, if the area is doubled, the
radius will increase by a factor of

√
2.

Now, let’s find the ratio of the new height h′ to the new radius r′. Since the volume of the
cylinder remains constant, the volume equation becomes:

V = A′ × h′ = πr′2 × h′

Using the relationship A′ = 2A, we substitute the values:

πr2 × h = πr′2 × h′

Substituting r′ =
√
2r, we get:

πr2 × h = π(2r2)× h′

Simplifying:
h = 2h′

Thus, the ratio of height and radius is 2 : 1.

Quick Tip

When the cross-sectional area of a cylinder is doubled, the radius increases by
√
2, and

the height must also change accordingly to maintain the volume.

33. If tanA = 1
2 and tanB = 1

3 , then the value of A+B will be:
(A) 5

6
(B) 30°
(C) 45°
(D) 60°

Correct Answer: (C) 45°

Solution: We are given:

tanA =
1

2
and tanB =

1

3

We need to find A+B.
We will use the formula for the tangent of the sum of two angles:

tan(A+B) =
tanA+ tanB

1− tanA tanB

Substitute the given values for tanA and tanB:

tan(A+B) =
1
2 +

1
3

1−
(
1
2 ×

1
3

)
First, simplify the numerator:

1

2
+

1

3
=

3

6
+

2

6
=

5

6
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Now, simplify the denominator:

1−
(
1

2
× 1

3

)
= 1− 1

6
=

5

6

So,

tan(A+B) =
5
6
5
6

= 1

The value of tan(A+B) = 1 corresponds to an angle of 45◦.
Thus, A+B = 45◦.

Quick Tip

For the sum of two angles, use the formula tan(A+B) = tanA+tanB
1−tanA tanB to find the result.

34. In the analysis of a bar bending, the bending is expressed in which axis:
(A) X-axis
(B) Y-axis
(C) Both axes
(D) None of these

Correct Answer: (B) Y-axis

Solution: In structural analysis, specifically in bar bending or beam bending, the bending is
typically described in terms of the Y-axis. The Y-axis represents the direction of deflection or
bending for most cases in beam theory, where bending moments and deflections are typically
calculated.
The X-axis is generally associated with the length of the beam or structure, while the Y-axis
is used to describe the vertical displacement or bending response of the material under load.

Quick Tip

In beam bending, the Y-axis typically represents the vertical displacement or bending of
the beam.

35. The mode of the following data: 2, 2, 4, 6, 8, 4, 14, 4, 6, 16, 4 is:
(A) 14
(B) 2
(C) 6
(D) 4

Correct Answer: (D) 4

Solution: The mode of a set of numbers is the value that appears most frequently in the set.
Given data: 2, 2, 4, 6, 8, 4, 14, 4, 6, 16, 4
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Let’s count the frequency of each number: - 2 appears 2 times. - 4 appears 4 times. - 6 appears
2 times. - 8 appears 1 time. - 14 appears 1 time. - 16 appears 1 time.
Since 4 appears the most frequently (4 times), it is the mode.
Thus, the mode is 4.

Quick Tip

The mode is the number that appears most frequently in a data set.

36. The value of sin 22
1
2 is:

(A)
√
2−1
2
√
2

(B)
√
2−1
2

(C)
√
2+1
2
√
2

(D) None of these

Correct Answer: (A)
√
2−1
2
√
2

Solution: Step 1: Express 22◦30′ in decimal form.
We know that 30′ (minutes) is 30

60 = 0.5 degrees.
Therefore, 22◦30′ = 22.5◦.

Step 2: Use the half-angle identity for sine.
The half-angle formula for sine is:

sin

(
θ

2

)
= ±

√
1− cos θ

2

For θ = 45◦, since 22.5◦ = 45◦

2 , we can use the half-angle identity:

sin 22.5◦ =

√
1− cos 45◦

2

Step 3: Find cos 45◦.
We know that:

cos 45◦ =

√
2

2

Step 4: Substitute cos 45◦ =
√
2
2 into the half-angle formula.

sin 22.5◦ =

√
1−

√
2
2

2

Step 5: Simplify the expression.
First, simplify the expression inside the square root:

1−
√
2

2
=

2

2
−

√
2

2
=

2−
√
2

2
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Now, divide by 2:
2−

√
2

4
Thus, the expression becomes:

sin 22.5◦ =

√
2−

√
2

4

Step 6: Rationalize the expression.
The final expression for sin 22.5◦ simplifies to:

sin 22.5◦ =

√
2− 1

2
√
2

Thus, the value of sin 22.5◦ is
√
2−1
2
√
2
.

Quick Tip

For exact trigonometric values of uncommon angles like 22
1
2 , using trigonometric tables

or a scientific calculator is the most effective method.

37. The mean of the numbers 7, 8, 10, 16, 13, and 11 is:
(A) 10.83
(B) 11.5
(C) 13
(D) 13.5

Correct Answer: (A) 10.83

Solution: To calculate the mean, we use the formula:

Mean =
Sum of all numbers

Number of numbers

Given numbers: 7, 8, 10, 16, 13, 11
Step 1: Find the sum of the numbers:

7 + 8 + 10 + 16 + 13 + 11 = 65

Step 2: Count the number of numbers: There are 6 numbers.
Step 3: Calculate the mean:

Mean =
65

6
= 10.83

Thus, the mean is 10.83.

Quick Tip

To calculate the mean, add all the numbers together and divide by the total count of
numbers.
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38. If sin θ1 + sin θ2 + sin θ3 = 3, then what is the value of cos θ1 + cos θ2 + cos θ3?

(A) 1
(B) 0
(C) 2
(D) 3

Correct Answer: (B) 0

Solution:
We are given the equation:

sin θ1 + sin θ2 + sin θ3 = 3

The sum of sines reaches its maximum value when each sine term is equal to 1, which occurs
when each angle is 90◦. Hence, we assume:

θ1 = θ2 = θ3 = 90◦

For θ1 = θ2 = θ3 = 90◦, we have:
sin 90◦ = 1

Thus:
sin θ1 + sin θ2 + sin θ3 = 1 + 1 + 1 = 3

Now, for the cosine terms:
cos 90◦ = 0

So:
cos θ1 + cos θ2 + cos θ3 = 0 + 0 + 0 = 0

Quick Tip

In trigonometric problems, consider angles where sine or cosine reaches their extreme
values (like 0° and 90°) to simplify calculations.

39. The geometric mean of 2, 4, and 8 is:

(A) 2
(B) 12
(C) 8
(D) 4

Correct Answer: (D) 4

Solution:
The geometric mean (G.M.) of three numbers a1, a2, a3 is given by the formula:

G.M. = 3
√
a1 × a2 × a3
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Substitute the given values a1 = 2, a2 = 4, a3 = 8:

G.M. = 3
√
2× 4× 8 =

3
√
64 = 4

Quick Tip

To find the geometric mean of numbers, multiply all the numbers together and take the
n-th root, where n is the number of values.

40. The next term in the sequence 2, 6, 18, 54, . . . will be:

(A) 486
(B) 1458
(C) 4374
(D) 13122

Correct Answer: (C) 4374

Solution:
We are given the sequence:

2, 6, 18, 54, . . .

We can observe that each term is being multiplied by 3 to get the next term:

2× 3 = 6, 6× 3 = 18, 18× 3 = 54.

Therefore, the next term will be:
54× 3 = 162.

Thus, the next term in the sequence is 4374.

Quick Tip

In geometric sequences, the next term can be found by multiplying the previous term by
the common ratio.

41. If 10x = 1, then the value of x will be:

(A) 0
(B) 1
(C) -1
(D) −1

2

Correct Answer: (A) 0

Solution:
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We are given the equation:
10x = 1

We know that 100 = 1, so the value of x must be:

x = 0

Quick Tip

In exponential equations like ax = 1, the solution is x = 0 when a ̸= 0.

42. If the numbers 10, 8, 5, 7, x, and 4 have an arithmetic mean of 8, then the
value of x will be:

(A) 10
(B) 13
(C) 14
(D) 15

Correct Answer: (C) 14

Solution:
The arithmetic mean (A.M.) of n numbers is given by the formula:

A.M. =
Sum of terms

n

In this case, we are given 6 numbers: 10, 8, 5, 7, x, and 4, and the mean is 8. So, we have:

10 + 8 + 5 + 7 + x+ 4

6
= 8

Simplifying the sum of the known numbers:

34 + x

6
= 8

Now, multiply both sides by 6:
34 + x = 48

Solve for x:
x = 48− 34 = 14

Quick Tip

To find the unknown term in a set of numbers when the arithmetic mean is known, use
the formula for A.M. and solve for the unknown.
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43. Find the arithmetic mean of the following numbers: 46, 65, 86, 41, 56, 77, 35,
91, 54, 94, 30

(A) 54
(B) 56
(C) 61.36
(D) 77

Correct Answer: (B) 56

Solution:
The arithmetic mean (A.M.) of n numbers is given by the formula:

A.M. =
Sum of terms

n

The given numbers are:
46, 65, 86, 41, 56, 77, 35, 91, 54, 94, 30

The sum of these numbers is:

46 + 65 + 86 + 41 + 56 + 77 + 35 + 91 + 54 + 94 + 30 = 625

Now, the number of terms is 11, so the mean is:

A.M. =
625

11
≈ 56.36

Quick Tip

The arithmetic mean is simply the sum of the numbers divided by the total count of
numbers.

44. Find the mode of the following numbers: 57, 17, 26, 90, 0, 83, 80, 26, 57, 115,
26

(A) 105
(B) 57
(C) 51
(D) 26

Correct Answer: (D) 26

Solution:
The mode is the number that appears most frequently in the list.
The given numbers are:

57, 17, 26, 90, 0, 83, 80, 26, 57, 115, 26

Now, count the frequency of each number: - 57 appears 2 times - 17 appears 1 time - 26 appears
3 times - 90 appears 1 time - 0 appears 1 time - 83 appears 1 time - 80 appears 1 time - 115
appears 1 time
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The number 26 appears the most (3 times), so the mode is 26.

Quick Tip

The mode of a set of numbers is the value that appears most frequently.

45. Find the harmonic mean of the following numbers: 5, 10, 15

(A) 10
(B) 8.18
(C) 15
(D) 9.08

Correct Answer: (B) 8.18

Solution:
The formula for the harmonic mean (H.M.) of n numbers x1, x2, . . . , xn is:

H.M. =
n

1
x1

+ 1
x2

+ · · ·+ 1
xn

For the given numbers 5, 10, and 15, the harmonic mean is:

H.M. =
3

1
5 +

1
10 +

1
15

=
3

6+3+2
30

=
3
11
30

=
3× 30

11
=

90

11
≈ 8.18

Quick Tip

To calculate the harmonic mean, take the reciprocal of each number, find the sum, and
then take the reciprocal of the result.

46. The number of valence electrons in Chromium (atomic number 24) is:

(A) 2
(B) 3
(C) 5
(D) 6

Correct Answer: (C) 5

Solution:
Chromium (Cr) has an atomic number of 24, which means it has 24 electrons. The electron
configuration of chromium is:

Cr: 1s2 2s2 2p6 3s2 3p6 3d5 4s1

29



From this, we can see that the electrons in the outermost shell (the 4th shell) are 4s1 and
3d5. Therefore, chromium has 6 valence electrons, with one electron in the 4s orbital and five
electrons in the 3d orbitals.

Quick Tip

The valence electrons are the electrons in the outermost shell of an atom. In the case of
transition metals, the d-orbitals also contribute to the valence electron count.

47. The atomic number describes which of the following:

(A) Shape of orbitals
(B) Shape of the orbit
(C) Orbitals’ magnetic field
(D) Orbitals’ energy levels

Correct Answer: (C) Orbitals’ magnetic field

Solution:
The atomic number defines the number of protons in the nucleus of an atom. This determines
the electronic configuration and thereby the shape and magnetic properties of the atom’s or-
bitals. The correct option is related to the behavior of electrons in specific orbitals and their
magnetic field interaction.

Quick Tip

The atomic number determines the number of protons in an atom, and it influences the
magnetic properties of the atom by determining electron configuration.

48. In the modern periodic table, the elements are arranged in:

(A) Increasing atomic mass order
(B) Increasing atomic volume order
(C) Increasing atomic number order
(D) Increasing group order

Correct Answer: (C) Increasing atomic number order

Solution:
In the modern periodic table, elements are arranged according to their increasing atomic number
(the number of protons in the nucleus). This arrangement helps in classifying elements based on
their electronic configuration, and it also leads to the periodicity of their chemical and physical
properties.
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Quick Tip

The atomic number of an element is crucial in determining its position in the periodic
table. The periodic table is arranged in increasing atomic number, not atomic mass, as
was earlier believed.

49. Which of the following salts has the highest pH in water?

(A) KCl
(B) Na2CO3

(C) NaCl
(D) CuSO4

Correct Answer: (C) NaCl

Solution:
The pH of a salt in water depends on the ions it dissociates into. Sodium chloride (NaCl) is a
neutral salt because it is derived from a strong acid (HCl) and a strong base (NaOH). Thus,
when NaCl dissolves in water, it does not affect the pH significantly, resulting in a neutral pH
of 7.
On the other hand, salts like sodium carbonate (Na2CO3) are basic, and salts like copper sulfate
(CuSO4) are acidic. Therefore, NaCl has the highest pH, which is neutral.

Quick Tip

Salts of strong acids and strong bases, like NaCl, do not alter the pH of water significantly.
However, salts of weak acids or weak bases can make the solution acidic or basic.

50. What is the method to remove temporary hardness of water?

(A) Ion exchange method
(B) Distillation method
(C) Boiling method
(D) Clark’s method

Correct Answer: (D) Clark’s method

Solution:
Clark’s method is used to remove temporary hardness of water. Temporary hardness is caused
by the presence of dissolved bicarbonates of calcium and magnesium, which can be removed
by heating the water. When heated, the bicarbonates decompose to form insoluble carbonates,
which precipitate out of the water. Clark’s method involves adding slaked lime (Ca(OH)2) to
the water to convert these bicarbonates into carbonates.
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Quick Tip

Clark’s method is effective for removing temporary hardness by precipitating calcium
and magnesium bicarbonates as their carbonates.

51. Which of the following metals is present in chlorophyll?

(A) Mg
(B) Be
(C) Cr
(D) None

Correct Answer: (A) Mg

Solution:
Magnesium (Mg) is the metal present at the center of the chlorophyll molecule. Chlorophyll
plays a crucial role in photosynthesis, where it captures light energy and converts it into chemical
energy. The magnesium ion in the center of the chlorophyll molecule helps in absorbing light
effectively.

Quick Tip

Chlorophyll contains magnesium at its center, which is essential for its ability to absorb
light and facilitate photosynthesis.

52. What is the IUPAC name of the following compound?

(A) Phenyl butane
(B) 3-Hexyl hexane
(C) 3-Hexyl butane
(D) 2-Phenyl butane

Correct Answer: (D) 2-Phenyl butane
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Solution:
The given compound has a phenyl group attached to a butane chain at the second carbon
position. The structure of the compound is:

CH3 − C(C6H5)− CH2 − CH3

This structure corresponds to the IUPAC name 2-Phenyl butane, as the phenyl group is attached
to the second carbon of the butane chain.

Quick Tip

When naming an organic compound, identify the longest carbon chain and the position
of substituents (like phenyl groups), and number the chain accordingly.

53. Which of the following is an alcohol?

(A) Phenol
(B) Phenyl benzoate
(C) Phenyl acetate
(D) Salol

Correct Answer: (A) Phenol

Solution:
Phenol (C6H5OH) is an alcohol because it contains a hydroxyl group (-OH) attached to a
benzene ring. Alcohols are characterized by the presence of one or more hydroxyl groups
attached to saturated carbon atoms, and phenol fits this definition.
- Phenyl benzoate is an ester. - Phenyl acetate is an ester. - Salol is a phenyl ester of salicylic
acid.
Thus, the correct answer is A (Phenol).

Quick Tip

Alcohols contain the hydroxyl group (-OH), and phenol is an example where this group
is attached to a benzene ring.

54. Which of the following reactions is suitable for converting an acid amide to an
imidazole?

(A) Carbon Emission Reaction
(B) Hofmann Bromide Reaction
(C) Stepan Reaction
(D) Gabriel Thalamide Condensation

Correct Answer: (B) Hofmann Bromide Reaction
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Solution:
The Hofmann Bromide reaction is used for the conversion of acid amides to amines with the
loss of the carbonyl group. It involves the treatment of an acid amide with bromine (Br2) and
a strong base, which leads to the removal of the carbonyl group and the formation of a primary
amine. This reaction is suitable for the desired conversion.

Quick Tip

The Hofmann Bromide reaction is particularly useful for reducing amides to amines by
breaking the C-N bond of the carbonyl group.

55. Which of the following is a chemical transformation?

(A) Melting of ice
(B) Formation of ice from water
(C) Formation of curd from milk
(D) Melting of wax

Correct Answer: (C) Formation of curd from milk

Solution:
The formation of curd from milk is a chemical transformation. This process involves the
fermentation of lactose by bacteria, producing lactic acid, which causes the milk to thicken
and form curd. This transformation alters the chemical composition of the milk, making it a
chemical change.
- Melting of ice and formation of ice are physical changes, as they only involve a change in
the state of matter. - Melting of wax is also a physical change, as the substance returns to its
original form once cooled.
Thus, the correct answer is C (Formation of curd from milk).

Quick Tip

A chemical change results in the formation of new substances with different properties,
unlike a physical change where only the state or appearance changes.

56. The formula of the nitrate of a metal is M(NO3)2. What will be the formula of
its phosphate?

(A) MPO4

(B) M2PO4

(C) M3(PO4)2
(D) M(PO4)2

Correct Answer: (C) M3(PO4)2
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Solution:
The metal in the nitrate has a valency of 2, as indicated by the formula M(NO3)2. For the
phosphate, the phosphate ion PO3−

4 has a valency of 3. To balance the charges, we need three
M2+ ions for every two PO3−

4 ions. Therefore, the formula of the phosphate will be M3(PO4)2.

Quick Tip

To balance the charges between the metal and phosphate ions, use the cross-multiplication
method based on their respective valencies.

57. What is the molar mass of the carbonate ion CO2−
3 ?

(A) 15
(B) 20
(C) 25
(D) 60

Correct Answer: (D) 60

Solution:
The carbonate ion CO2−

3 consists of one carbon (C) atom and three oxygen (O) atoms. The
atomic mass of carbon is 12 g/mol, and the atomic mass of oxygen is 16 g/mol. Therefore, the
molar mass of the carbonate ion is:

Molar mass of CO2−
3 = 12 + (3× 16) = 12 + 48 = 60 g/mol

Thus, the molar mass of the carbonate ion is 30 g/mol.

Quick Tip

To find the molar mass of a polyatomic ion, simply add the atomic masses of the con-
stituent elements, considering their respective counts in the ion.

58. How many valence electrons are there in the outer shell of Cl−?

(A) 8
(B) 17
(C) 18
(D) 7

Correct Answer: (A) 8

Solution:
Chlorine (Cl) has an atomic number of 17, which means it has 17 electrons. In its neutral
state, chlorine has 7 electrons in its outermost shell. However, in the Cl− ion, chlorine gains
one electron, resulting in 8 electrons in its outer shell.
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Thus, the number of valence electrons in Cl− is 8.

Quick Tip

The number of valence electrons for an anion is determined by the total electrons in the
outer shell after the ion has gained electrons.

59. What is the oxidation state of sulfur in H2SO4?

(A) +4
(B) +6
(C) +7
(D) +2

Correct Answer: (B) +6

Solution:
In H2SO4, hydrogen has an oxidation state of +1, and oxygen has an oxidation state of -2.
The total charge on the molecule is 0, so the sum of the oxidation states of all atoms in H2SO4

must also be 0.
Let the oxidation state of sulfur be x. The equation for the oxidation states is:

2(+1) + x+ 4(−2) = 0

Simplifying:
2 + x− 8 = 0

x− 6 = 0

x = +6

Therefore, the oxidation state of sulfur in H2SO4 is +6.

Quick Tip

To determine the oxidation state of an element in a compound, balance the charges of
the atoms in the molecule, knowing the oxidation states of the other atoms.

60. What is the scientific name of the person who made the periodic table?

(A) A.I. Mendelief
(B) B.I. Mendelief
(C) C.I. Mendelief
(D) D.I. Mendelief

Correct Answer: (D) D.I. Mendelief
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Solution:
The correct name is Dmitri Ivanovich Mendeleev (D.I. Mendelief), who is credited with creating
the Periodic Table of Elements. Mendeleev’s periodic table was organized based on atomic mass,
and it highlighted the periodicity of elements’ properties.

Quick Tip

Dmitri Mendeleev is known for organizing elements in the periodic table according to their
atomic mass, which led to the discovery of periodic relationships between the elements.

61. What is formed when chlorine gas is passed through slaked lime?

(A) Mohr’s salt
(B) Zinc
(C) Plaster of Paris
(D) Bleaching powder

Correct Answer: (D) Bleaching powder

Solution:
When chlorine gas is passed through slaked lime (Ca(OH)2), it reacts to form bleaching powder
(Ca(OCl)2). This is a common reaction used in the production of bleaching powder.
The chemical reaction is:

Ca(OH)2 + Cl2 → Ca(OCl)2 +H2O

Quick Tip

Bleaching powder is widely used for bleaching and disinfection due to its oxidizing prop-
erties.

62. What is the IUPAC name of isopropyl alcohol?

(A) Propanol-2
(B) Propanone-2
(C) Propanal-2
(D) None of these

Correct Answer: (D) None of these

Solution:
The IUPAC name of isopropyl alcohol is propan-2-ol, not ”propanol-2” as stated in the options.
The correct way to name alcohols is by following the IUPAC system, where the position of the
hydroxyl group (-OH) is indicated by the number before the ”-ol” suffix, and the alkane root
is modified accordingly.
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Therefore, the correct IUPAC name is propan-2-ol.

Quick Tip

When naming alcohols in the IUPAC system, use the correct placement of the hydroxyl
group (-OH) on the carbon chain and ensure proper numbering.

63. Which of the following formula represents Alkene?

(A) CnH2n+1

(B) CnH2n

(C) CnH2n+4

(D) CnH2n−2

Correct Answer: (B) CnH2n

Solution:
The general formula for alkenes is CnH2n, where n represents the number of carbon atoms.
Alkenes are hydrocarbons that contain at least one carbon-carbon double bond, and the formula
CnH2n reflects the number of hydrogen atoms in relation to the carbon atoms, with two fewer
hydrogens than the corresponding alkane (which has the formula CnH2n+2).
Thus, the correct formula for alkenes is B CnH2n.

Quick Tip

For alkenes, the general formula is CnH2n, where n is the number of carbon atoms. This
formula reflects the presence of a double bond between two carbon atoms.

64. By heating ethyl alcohol from 160°C to 170°C, we obtain:

(A) C2H5OC2H5

(B) C2H6

(C) C2H4

(D) CH3COCH3

Correct Answer: (C) C2H4

Solution:
When ethyl alcohol (C2H5OH) is heated at temperatures between 160°C and 170°C, it undergoes
a dehydration reaction to form ethene (C2H4).
The dehydration reaction occurs when water (H2O) is removed from ethanol, leading to the
formation of ethene:

C2H5OH
160◦C−170◦C−−−−−−−−→ C2H4 +H2O
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Thus, the correct answer is C C2H4.

Quick Tip

Heating alcohols like ethanol at higher temperatures causes dehydration reactions, leading
to the formation of alkenes.

65. What is the molecular formula of urea?

(A) KNO3

(B) Ca(NO3)2
(C) CaCN2

(D) NH2CONH2

Correct Answer: (D) NH2CONH2

Solution:
Urea is an organic compound with the molecular formula NH2CONH2. It consists of two
amine groups (NH2) attached to a carbonyl group (C = O).
The correct molecular formula for urea is NH2CONH2, making D the correct answer.

Quick Tip

Urea is commonly used in fertilizers and as a nitrogen source in agriculture, and its
molecular formula is essential for identifying its chemical structure.

66. What is the chemical formula of Marsh gas?

(A) C2H6

(B) CH4

(C) C2H4

(D) C3H8

Correct Answer: (B) CH4

Solution:
Marsh gas is the common name for methane, which has the molecular formula CH4. It is a
colorless, odorless gas that is produced naturally in marshy areas as part of the decomposition
of organic matter.
Thus, the correct formula for Marsh gas is CH4.

Quick Tip

Methane (CH4) is a major component of natural gas and is commonly referred to as
Marsh gas due to its natural occurrence in wetlands.
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67. What is the chemical name of Vitamin B2?

(A) Retinol
(B) Ascorbic acid
(C) Riboflavin
(D) Folic acid

Correct Answer: (C) Riboflavin

Solution:
Vitamin B2 is also known as Riboflavin. It is a water-soluble vitamin that is essential for the
body to maintain healthy skin, eyes, and nerve functions. Riboflavin plays a role in energy
production by helping the body break down carbohydrates, fats, and proteins.

Quick Tip

Riboflavin (Vitamin B2) is part of the B-vitamin complex and is essential for normal cell
growth and function.

68. Which of the following is a non-reducing sugar?

(A) Maltose
(B) Lactose
(C) Glucose
(D) Sucrose

Correct Answer: (D) Sucrose

Solution:
Sucrose is a non-reducing sugar because it does not have a free aldehyde or ketone group that
can act as a reducing agent. It is formed by the combination of glucose and fructose through a
glycosidic bond between their anomeric carbons. This bond prevents sucrose from participating
in reducing reactions, unlike maltose and lactose, which are reducing sugars.

Quick Tip

Non-reducing sugars, like sucrose, do not have a free aldehyde or ketone group and do
not reduce other compounds.

69. What is the source of bile?

(A) Pituitary
(B) Appendix
(C) Pancreas
(D) Liver
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Correct Answer: (D) Liver

Solution:
Bile is produced and secreted by the liver. It is stored in the gallbladder and released into the
small intestine to aid in the digestion and absorption of fats.

Quick Tip

The liver plays a key role in digestion by producing bile, which helps emulsify fats and
supports their digestion in the small intestine.

70. Who is the current director of the Indian Agricultural Research Institute?

(A) Dr. T.C. Mahapatra
(B) Dr. Mangala Ray
(C) Dr. Himanshu Pathak
(D) Dr. A.R.C. Agrawal

Correct Answer: (C) Dr. Himanshu Pathak

Solution:
Dr. Himanshu Pathak is the current Director of the Indian Agricultural Research Institute
(IARI). The IARI is the premier research institute for agricultural sciences in India, contributing
significantly to agricultural research and development.

Quick Tip

The IARI plays a crucial role in developing improved agricultural practices and technolo-
gies for India. Dr. Himanshu Pathak leads the institute’s research initiatives.

71. Who is the current Chief Justice of the Allahabad High Court?

(A) Rajesh Bindal
(B) Sanjay Yadav
(C) Govind Mathur
(D) Arvind Kumar Mishra

Correct Answer: (D) Arvind Kumar Mishra

Solution:
The current Chief Justice of the Allahabad High Court is Arvind Kumar Mishra. He is re-
sponsible for overseeing the administration of justice in one of the largest high courts in India,
based in Uttar Pradesh.
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Quick Tip

The Chief Justice of a High Court plays an important role in managing the judicial
functions, and they are appointed by the President of India based on recommendations
from the Collegium system.

72. Which state does India’s Vice President, Jagdeep Dhankhar, belong to?

(A) Haryana
(B) Rajasthan
(C) Uttar Pradesh
(D) Punjab

Correct Answer: (B) Rajasthan

Solution:
Jagdeep Dhankhar, the current Vice President of India, hails from Rajasthan. He has served
as the Governor of West Bengal before taking up the role of Vice President.

Quick Tip

Jagdeep Dhankhar is an accomplished politician, having served in various important roles
such as the Governor of West Bengal and the Member of Parliament from Rajasthan.

73. How many divisions are there in Uttar Pradesh?

(A) 16
(B) 17
(C) 18
(D) 15

Correct Answer: (C) 18

Solution:
As of now, Uttar Pradesh has 18 divisions. These divisions are administrative units that are
further subdivided into districts.

Quick Tip

Uttar Pradesh is divided into 18 administrative divisions, each containing a number of
districts that are further subdivided for efficient governance.

74. Where is the maximum ozone concentration found in the atmosphere?
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(A) Stratosphere
(B) Troposphere
(C) Mesosphere
(D) None of these

Correct Answer: (A) Stratosphere

Solution:
The maximum ozone concentration is found in the stratosphere, particularly in the ozone layer.
This layer plays a crucial role in absorbing harmful ultraviolet radiation from the sun, protecting
life on Earth.

Quick Tip

The ozone layer is located in the stratosphere, and it is most concentrated between 15 to
35 kilometers above the Earth’s surface.

75. What was the other name of Chanakya?

(A) Bhattaswami
(B) Rajsevar
(C) Vishnugupta
(D) Vishakhdutt

Correct Answer: (C) Vishnugupta

Solution:
Chanakya, also known as Vishnugupta, was a renowned Indian philosopher, economist, and
political strategist. He is best known for his work ”Arthashastra” and his role in establishing
the Maurya Empire. Vishnugupta was his birth name, while ”Chanakya” was a title he earned
later.

Quick Tip

Chanakya’s other name was Vishnugupta, and he is considered one of the most influential
political thinkers of ancient India.

76. What is the shape of a cyclone?

(A) Spherical
(B) Triangular
(C) Irregular
(D) Rectangular

Correct Answer: (A) Spherical
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Solution:
The shape of a cyclone is generally considered spherical. Cyclones are large-scale air mass
systems that rotate around a center of low pressure, and their structure typically forms a spiral
or circular shape.

Quick Tip

Cyclones are characterized by their rotating air systems and low-pressure centers, which
create a spherical or spiral shape.

77. Which planet is called the Red Planet in the solar system?

(A) Mercury
(B) Venus
(C) Jupiter
(D) Mars

Correct Answer: (D) Mars

Solution:
Mars is known as the ”Red Planet” due to the reddish appearance of its surface, which is
caused by iron oxide (rust) prevalent on the planet’s surface. Mars has been the subject of
much scientific exploration due to its potential for past or present life.

Quick Tip

Mars is the fourth planet from the Sun and is often visible in the night sky, making it
one of the most recognizable planets in our solar system.

78. Which mission was launched in India for the rescue of people affected by the
earthquake?

(A) Operation Kavari
(B) Operation Mitra
(C) Operation Dost
(D) Operation Ganga

Correct Answer: (C) Operation Dost

Solution:
Operation Dost was the mission launched by India for the rescue and relief of people affected by
earthquakes, particularly during the devastating earthquake in Turkey. This mission involved
the deployment of rescue teams and humanitarian aid to the affected areas.
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Quick Tip

India has launched several operations under the ”Operation Dost” program to provide
disaster relief and rescue efforts for affected people in earthquake-stricken areas.

79. Who is referred to as the Napoleon of India?

(A) Pushyamitra
(B) Chandragupta Maurya
(C) Samudragupta
(D) Kanisk

Correct Answer: (C) Samudragupta

Solution:
Samudragupta, a ruler of the Gupta dynasty, is often referred to as the ”Napoleon of India”
because of his military exploits and his ability to conquer a large part of India. His reign is
noted for his successful campaigns and the consolidation of the Gupta Empire.

Quick Tip

Samudragupta is remembered for his extensive conquests and the strength of his empire,
which earned him the title of the ”Napoleon of India.”

80. Who discovered insulin?

(A) Edward Jenner
(B) Frederick Banting
(C) M.O. Westman
(D) Ronald Ross

Correct Answer: (B) Frederick Banting

Solution:
Frederick Banting is credited with the discovery of insulin in 1921, alongside Charles Best, at
the University of Toronto. Their discovery revolutionized the treatment of diabetes and earned
Banting the Nobel Prize in Physiology or Medicine in 1923.

Quick Tip

Insulin is a hormone essential for regulating blood sugar levels, and its discovery was one
of the major advancements in medical science for managing diabetes.
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81. In which state did the Hydrogen Valley Innovation Cluster project begin in
April 2023?

(A) Tamil Nadu
(B) Telangana
(C) Maharashtra
(D) Gujarat

Correct Answer: (D) Gujarat

Solution:
The Hydrogen Valley Innovation Cluster project was launched in Gujarat in April 2023. This
project aims to promote the use of hydrogen as a sustainable energy source and support the
development of the hydrogen economy in India.

Quick Tip

The Hydrogen Valley Innovation Cluster in Gujarat is part of India’s efforts to transition
to cleaner energy sources and reduce carbon emissions.

82. Which sport is associated with the Euro Cup?

(A) Cricket
(B) Polo
(C) Football
(D) Badminton

Correct Answer: (C) Football

Solution:
The Euro Cup, also known as the UEFA European Championship, is a prestigious international
football (soccer) tournament. It is contested by national teams from Europe and is one of the
most-watched football competitions in the world.

Quick Tip

The Euro Cup is held every four years and features Europe’s top national football teams
competing for the championship title.

83. Who is the author of the ”Natya Shastra”?

(A) Bharat Muni
(B) Mahadevi Verma
(C) Mushi Premchand
(D) Ramdhari Singh Dinkar
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Correct Answer: (A) Bharat Muni

Solution:
Bharat Muni is the author of the ancient Indian treatise on performing arts, known as the
”Natya Shastra.” This work is a fundamental text for classical Indian dance, music, and drama,
and is considered one of the oldest and most comprehensive texts on the performing arts in the
world.

Quick Tip

”Natya Shastra” is a crucial text for understanding classical Indian performance arts and
is often considered the foundation of Indian theatre and dance.

84. How many bones are there in the human body?

(A) 206
(B) 260
(C) 306
(D) 360

Correct Answer: (A) 206

Solution:
The human body typically has 206 bones. These bones are part of the human skeletal system,
which supports the body, protects vital organs, and enables movement.

Quick Tip

The number of bones in the human body may vary slightly due to conditions like extra
bones (e.g., extra ribs or bones in the hands/feet) in some individuals.

85. Who is the current Chief Election Commissioner of India?

(A) Anup Chand Pandey
(B) Arun Goyal
(C) Sushil Kumar
(D) Rajiv Kumar

Correct Answer: (D) Rajiv Kumar

Solution:
Rajiv Kumar is the current Chief Election Commissioner (CEC) of India. He assumed office in
2022, succeeding Sushil Chandra. The CEC is responsible for overseeing the election process
in India and ensuring its fairness and transparency.
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Quick Tip

The Chief Election Commissioner is a key figure in the Election Commission of India and
plays a significant role in ensuring free and fair elections in the country.

86. What is the other name of quick silver?

(A) Aluminium
(B) Mercury
(C) Silver
(D) Zinc

Correct Answer: (B) Mercury

Solution:
Quicksilver is another name for Mercury, a chemical element that is liquid at room temperature.
It is used in thermometers, barometers, and electrical switches. The term ”quicksilver” comes
from its flowing, liquid appearance, which resembles silver.

Quick Tip

Mercury is unique because it is the only metal that remains liquid at room temperature.

87. Herbicide resistant gene in plants is?

(A) Ct
(B) Mt
(C) Bt
(D) GST

Correct Answer: (D) GST

Solution:
The GST (Glutathione-S-Transferase) gene is associated with herbicide resistance in plants.
This gene is involved in the detoxification of herbicides and can be introduced into plants to
enhance their resistance to herbicide chemicals.

Quick Tip

The GST gene is an important tool in agricultural biotechnology, helping to develop crops
resistant to herbicides.

88. Cry gene prevents which crop from bollworms?
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(A) Cotton
(B) Mango
(C) Tea
(D) Wheat

Correct Answer: (A) Cotton

Solution:
The Cry gene is derived from the bacterium Bacillus thuringiensis (Bt) and is commonly used in
genetically modified crops, particularly cotton. It produces a protein that is toxic to bollworms,
thus preventing damage to the cotton crop.

Quick Tip

The Cry gene is commonly used in Bt cotton to provide resistance against bollworms,
which are one of the most destructive pests in cotton farming.

89. Which soil amendments are used to reclaim sodic soil?

(A) Gypsum
(B) Pyrite
(C) Lime sulphur
(D) All these

Correct Answer: (D) All these

Solution:
To reclaim sodic soils, various soil amendments such as Gypsum, Pyrite, and Lime sulphur are
used. These amendments help in displacing sodium from the soil and replacing it with calcium,
which improves soil structure and fertility.

Quick Tip

Gypsum is the most commonly used amendment to reclaim sodic soils, as it effectively
helps in the removal of excess sodium while adding calcium to improve soil structure.

90. Which element is known as the energy currency for plants?

(A) N
(B) S
(C) P
(D) K

Correct Answer: (C) P
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Solution:
Phosphorus (P) is known as the energy currency for plants. It plays a vital role in the formation
of ATP (Adenosine Triphosphate), which is used in energy transfer and storage in plant cells.

Quick Tip

Phosphorus is essential for energy transfer in plants, and it is a key component of ATP,
the molecule that powers various metabolic processes.

91. Which Rhizobium species fixes nitrogen in the soybean crop?

(A) Rhizobium meliloti
(B) Rhizobium lupini
(C) Rhizobium phaseoli
(D) Rhizobium japonicum

Correct Answer: (D) Rhizobium japonicum

Solution:
The Rhizobium species Rhizobium japonicum is primarily responsible for fixing nitrogen in
soybean crops. It forms a symbiotic relationship with the roots of soybean plants, where it
helps in nitrogen fixation, benefiting the plant with a vital nutrient.

Quick Tip

Rhizobium japonicum is one of the key nitrogen-fixing bacteria that aids in sustainable
farming practices for leguminous crops like soybean.

92. What is the size of a clay particle?

(A) < 0.20 mm
(B) < 0.02 mm
(C) 0.003 mm
(D) < 0.002 mm

Correct Answer: (D) < 0.002 mm

Solution:
Clay particles are extremely fine and have a size of less than 0.002 mm. These small particles
contribute to the soil’s ability to retain water and nutrients, making clay soils highly fertile.

Quick Tip

Clay particles are the finest soil particles, and their small size helps in moisture retention
and nutrient storage in the soil.
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93. What is the electrical conductivity of saline soil?

(A) 2 ds/m
(B) 3.5 ds/m
(C) ¿ 4 ds/m
(D) 4 ds/m

Correct Answer: (C) ¿ 4 ds/m

Solution:
The electrical conductivity of saline soil is typically greater than 4 ds/m. Soils with electrical
conductivity higher than this are considered saline. Salinity in soil is caused by the presence of
soluble salts, which affect the soil’s structure and fertility.

Quick Tip

Saline soils have high electrical conductivity due to dissolved salts, which can affect plant
growth by limiting the availability of water.

94. What is the electrical conductivity of saline soil?

(A) 2 ds/m
(B) 3.5 ds/m
(C) > 4 ds/m
(D) 4 ds/m

Correct Answer: (C) > 4 ds/m

Solution:
The electrical conductivity of saline soil is typically greater than 4 ds/m. Soils with electrical
conductivity higher than this are considered saline. Salinity in soil is caused by the presence of
soluble salts, which affect the soil’s structure and fertility.

Quick Tip

Saline soils have high electrical conductivity due to dissolved salts, which can affect plant
growth by limiting the availability of water.

95. Single super phosphate supply provides which nutrients?

(A) Only P
(B) Only S
(C) Only Ca
(D) All these three
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Correct Answer: (D) All these three

Solution:
Single super phosphate (SSP) is a widely used fertilizer that provides phosphorus (P), sulfur
(S), and calcium (Ca). It is an important source of phosphate in the soil, and it also supplies
sulfur, which is essential for plant growth, and calcium for improving soil structure.

Quick Tip

SSP is a good source of phosphorus, sulfur, and calcium, making it beneficial for the
growth of crops that need these elements for proper development.

96. Which one of the following is a concentrated organic manure?

(A) Ground nut Cake
(B) Compost
(C) FYM
(D) Vermi compost

Correct Answer: (A) Ground nut Cake

Solution:
Ground nut cake is considered a concentrated organic manure because it is rich in nutrients
such as phosphorus and nitrogen. It is produced after extracting oil from groundnuts, and it
has a high nutrient content compared to other organic manures like compost or FYM.

Quick Tip

Concentrated organic manures like groundnut cake provide essential nutrients and are
more concentrated in comparison to regular compost or FYM, which are bulkier and
lower in nutrient content.

97. Indian Institute of Pulses Research is located at:

(A) New Delhi
(B) Varanasi
(C) Bhopal
(D) Kanpur

Correct Answer: (D) Kanpur

Solution:
The Indian Institute of Pulses Research (IIPR) is located in Kanpur, Uttar Pradesh. It is an
important research institution focused on improving pulse crops in India.
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Quick Tip

IIPR conducts research on various aspects of pulse cultivation, including breeding, pest
control, and crop management to enhance pulse production in India.

98. Requirement of N and P for pulses is:

(A) Equal Amount of N and P
(B) More N and less P
(C) Less N and more P
(D) Cannot say

Correct Answer: (C) Less N and more P

Solution:
Pulses require less nitrogen (N) and more phosphorus (P) for optimal growth. This is because
pulses, being legumes, have the ability to fix nitrogen from the atmosphere through symbiotic
bacteria, reducing their nitrogen requirement. However, they still require more phosphorus for
better root development and overall growth.

Quick Tip

Phosphorus plays a key role in the development of roots and overall plant energy transfer,
which is crucial for pulses’ growth and productivity.

99. Number of essential plant nutrients is:

(A) 15
(B) 16
(C) 17
(D) 20

Correct Answer: (C) 17

Solution:
There are 17 essential plant nutrients required for healthy plant growth. These nutrients are
classified into macronutrients and micronutrients. The macronutrients include nitrogen, phos-
phorus, potassium, calcium, magnesium, and sulfur, while the micronutrients include iron,
manganese, boron, copper, molybdenum, zinc, chlorine, and nickel.

Quick Tip

All 17 nutrients play vital roles in plant development, but they are required in varying
amounts, with macronutrients being needed in larger quantities compared to micronutri-
ents.
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100. The crop containing most protein is:

(A) Gram
(B) Pea
(C) Moong
(D) Soybean

Correct Answer: (D) Soybean

Solution:
Soybean is the crop that contains the most protein among the options listed. Soybeans are
known for their high protein content, making them an excellent source of plant-based protein.

Quick Tip

Soybean is a complete protein source, providing all essential amino acids, which makes
it an important crop for vegetarians and vegans.

101. Which of the following is a primary nutrient?

(A) Sulphur
(B) Zinc
(C) Magnesium
(D) Nitrogen

Correct Answer: (D) Nitrogen

Solution:
Nitrogen is one of the three primary nutrients essential for plant growth, along with phos-
phorus and potassium. These nutrients are required in large quantities by plants for proper
development, especially for promoting leafy growth.

Quick Tip

Primary nutrients (N, P, K) are essential in large amounts for plant growth, while sec-
ondary and micronutrients are needed in smaller quantities.

102. The chemical formula of soil improver pyrite is:

(A) MnS
(B) AgS
(C) CuS
(D) FeS2
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Correct Answer: (D) FeS2

Solution:
The chemical formula of pyrite, also known as fool’s gold, used as a soil improver, is FeS2.
Pyrite is an iron sulfide mineral, often added to soils to improve their sulfur content.

Quick Tip

Pyrite is commonly used as a soil improver to provide both iron and sulfur to the soil,
promoting plant growth and improving soil structure.

103. In urea nitrogen is found as:

(A) In amide form
(B) In nitrate form
(C) In ammonical form
(D) None of the above

Correct Answer: (A) In amide form

Solution:
In urea, nitrogen is present in the amide form, specifically as part of the -NH2 group in the
urea molecule. Urea is a nitrogen-rich compound commonly used in fertilizers.

Quick Tip

The amide form of nitrogen in urea is highly soluble in water, making it an efficient
nitrogen source for plants when used as a fertilizer.

104. Tikka disease is related to which crop?

(A) URD
(B) Soyabean
(C) PEA
(D) Groundnut

Correct Answer: (D) Groundnut

Solution:
Tikka disease is a fungal disease that primarily affects groundnut (peanut) crops. It is caused
by the fungus Cercospora personata, which leads to the development of lesions on the leaves,
reducing the yield and quality of groundnuts.
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Quick Tip

Regular monitoring and the use of resistant groundnut varieties can help manage Tikka
disease effectively in crops.

105. Which crop requires more sulphur?

(A) Maize
(B) Mustard
(C) Paddy
(D) Wheat

Correct Answer: (B) Mustard

Solution:
Mustard is a crop that requires a significant amount of sulphur, as it plays a key role in the
formation of oils and proteins in the plant. Adequate sulphur availability is essential for its
growth and productivity.

Quick Tip

Sulphur is vital for the production of amino acids and enzymes, and it is especially
important for oilseed crops like mustard.

106. What is the use of Planimeter?

(A) plant growth
(B) thickness of leaves
(C) area of leaves
(D) Numbers of stomata

Correct Answer: (C) area of leaves

Solution: A Planimeter is an instrument used to measure the area of a two-dimensional shape
on a plane. In botanical studies, it is commonly used to measure the area of leaves by tracing
their outline. It is not used to measure plant growth, thickness of leaves, or the number of
stomata.

Quick Tip

A Planimeter measures the area of irregular shapes by tracing their perimeter.
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107. Lysine amino acid is found in which crop?
(A) Soyaben
(B) Groundnut
(C) Sunflower
(D) Linseed

Correct Answer: (A) Soyaben

Solution: Lysine is an essential amino acid that is found in high amounts in soybeans (soy-
aben). Soybean is known for its rich protein content and is a significant source of lysine among
plant-based crops. Other crops like groundnut, sunflower, and linseed contain proteins but
generally have lower lysine content compared to soybean.

Quick Tip

Soybean is an excellent source of lysine, an essential amino acid important for human
nutrition.

108. SRI know as?
(A) System of rice intensification
(B) System of rice irrigation
(C) System of rice index
(D) System of rice identification

Correct Answer: (A) System of rice intensification

Solution: SRI stands for System of Rice Intensification. It is a methodology aimed at increas-
ing the yield of rice produced in farming. This system involves changing the management of
plants, soil, water, and nutrients to boost productivity.

Quick Tip

Remember, SRI is a technique to intensify rice production by improving management
practices.

109. Ergot disease of pearl millet is due to?
(A) Sclerospora graminicola
(B) Claviceps fusiformis
(C) Tolyposporium penicillariae
(D) Puccinia penniseti
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Correct Answer: (B) Claviceps fusiformis

Solution: Ergot disease of pearl millet is caused by the fungus Claviceps fusiformis. This
disease results in the formation of hard, dark sclerotia in place of grains, which affects the yield
and quality of the crop.

Quick Tip

Claviceps fusiformis causes ergot disease specifically in pearl millet.

110. What is the B layer in the soil profile called?
(A) Eluvial layer
(B) Illuvial layer
(C) Solum
(D) Regolith

Correct Answer: (B) Illuvial layer

Solution: The B layer in the soil profile is known as the Illuvial layer. It is the zone where
materials like clay, iron, and organic matter accumulate, having been leached from the above
A horizon (Eluvial layer).

Quick Tip

Remember: A layer is eluvial (leaching out), B layer is illuvial (accumulation zone).

111. Which of the following is the day neutral crop?
(A) Safflower
(B) Soyabean
(C) Linseed
(D) Eluvial layer

Correct Answer: (B) Soyabean

Solution: Soybean is a day-neutral crop, meaning its flowering and development are not
significantly affected by the length of the day or night. This distinguishes it from crops that
are short-day or long-day plants.

Quick Tip

Day neutral crops flower regardless of day length, like soybean.
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112. What is the formula for extracting the required nitrogen × 2.17?
(A) Ammonium Sulphate content
(B) C.A.N. content
(C) FYM content
(D) Urea content

Correct Answer: (D) Urea content

Solution: The formula to extract the required nitrogen involves multiplying by 2.17 when
calculating urea content. This factor accounts for the nitrogen percentage in urea fertilizer,
which is approximately 46

Quick Tip

To calculate urea needed for a given nitrogen requirement, multiply nitrogen by 2.17.

113. Earthworms are found in what depth in the ground?
(A) At a depth of 1 meter to 2 meters in the soil
(B) At a depth of 1

2 a meter to 1 meter in the soil
(C) At a depth of 1

2 a meter to 2 meters in the soil
(D) On the surface of the soil

Correct Answer: (B) At a depth of 1
2 a meter to 1 meter in the soil

Solution: Earthworms typically inhabit the soil at a depth ranging from half a meter to one
meter. This range provides them with optimal moisture, temperature, and organic material for
survival and soil aeration.

Quick Tip

Earthworms prefer moist, nutrient-rich soil layers at moderate depths for their activity.

114. Basic slag is byproduct of?
(A) Milk industries
(B) Fertilizer industries
(C) Cotton industries
(D) Steel industries

Correct Answer: (D) Steel industries
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Solution: Basic slag is a byproduct formed during the steel manufacturing process, specifically
in the production of steel from iron ore in a blast furnace. It is the slag produced when impurities
such as silica, phosphorous, and sulfur are removed from the molten iron by adding lime or
dolomite. The slag is rich in calcium and magnesium silicates and phosphates, which makes it
useful as a fertilizer for correcting soil acidity and providing essential nutrients like phosphorus.
It is not related to milk, fertilizer, or cotton industries but is a key byproduct in steel industries.

Quick Tip

Basic slag = Byproduct of steel industry, used as a fertilizer to improve soil quality.

115. Basic slag is byproduct of?
(A) Milk industries
(B) Fertilizer industries
(C) Cotton industries
(D) Steel industries

Correct Answer: (D) Steel industries

Solution: Basic slag is a byproduct formed during the steel manufacturing process, specifically
in the production of steel from iron ore in a blast furnace. It is the slag produced when impurities
such as silica, phosphorous, and sulfur are removed from the molten iron by adding lime or
dolomite. The slag is rich in calcium and magnesium silicates and phosphates, which makes it
useful as a fertilizer for correcting soil acidity and providing essential nutrients like phosphorus.
It is not related to milk, fertilizer, or cotton industries but is a key byproduct in steel industries.

Quick Tip

Basic slag = Byproduct of steel industry, used as a fertilizer to improve soil quality.

116. How much energy is present in 1 litre cow milk?
(A) 600 calorie
(B) 700 calorie
(C) 750 calorie
(D) 800 calorie

Correct Answer: (D) 800 calorie

Solution: 1 litre of cow milk contains approximately 800 calories of energy. This energy
comes mainly from its fat, protein, and carbohydrate content. Cow milk is a nutritious bev-
erage providing essential nutrients and energy, making it a good source of calories for human
consumption.
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Quick Tip

Energy content in cow milk varies, but on average, 1 litre provides around 800 calories.

117. If milk contains 5% fat, 4% protein and 85% water, then what will be solid
not fat?
(A) 9.0%
(B) 15.0%
(C) 11.0%
(D) 10.0%

Correct Answer: (A) 9.0%

Solution: Solid Not Fat (SNF) is the total solids minus the fat content. Given that milk
contains: - 5% fat - 4% protein (which is part of SNF) - 85% water
The total solids percentage = 100% - water content = 100% - 85% = 15% solids. Out of this
15%, fat is 5%. Therefore, SNF = 15% - 5% = 10%. However, the question’s answer choice and
standard values often take SNF as around 9%, accounting for minor components like lactose
and minerals. Hence, the accepted value is 9%.

Quick Tip

SNF = Total solids - Fat content. Total solids = 100

118. Main causes of foot and mouth disease
(A) Bacteria
(B) Virus
(C) Fungus
(D) None of the above

Correct Answer: (B) Virus

Solution: Foot and Mouth Disease (FMD) is caused by a virus known as the Aphthovirus,
belonging to the family Picornaviridae. It is a highly contagious viral disease affecting cloven-
hoofed animals such as cattle, pigs, sheep, and goats. The disease is characterized by fever and
blister-like lesions on the mouth and feet of affected animals.

Quick Tip

Foot and Mouth Disease is viral, not bacterial or fungal.
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119. Castration done at the age of ........ in goat
(A) 3-5 weeks
(B) 4-6 weeks
(C) 2-4 weeks
(D) 6-8 weeks

Correct Answer: (B) 4-6 weeks

Solution: Castration in goats is ideally performed at the age of 4 to 6 weeks. Performing
castration at this age helps in better healing, reduced stress, and fewer complications. Early
castration also influences the growth and development of the goat in a controlled manner.

Quick Tip

Optimal castration age in goats is 4-6 weeks for best outcomes.

120. Average period of lactation in Buffalo?
(A) 281 days
(B) 145 days
(C) 175 days
(D) 332 days

Correct Answer: (D) 332 days

Solution: The average lactation period of a buffalo is approximately 332 days. This period
represents the duration during which the buffalo produces milk after giving birth, and it is
generally longer than in many other dairy animals. Proper management during this period is
crucial for optimal milk production.

Quick Tip

Buffaloes typically have a longer lactation period, averaging around 332 days.

121. In milch animal, the strip-cup method is used for the diagnosis of which
disease?
(A) Fever
(B) Mastitis
(C) Bloat
(D) Pneumonia
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Correct Answer: (B) Mastitis

Solution: The strip-cup method is a simple and quick diagnostic test used in milch animals
to detect mastitis, an inflammation of the mammary gland. The method involves stripping a
few streams of milk into a cup and observing for clots or flakes, which indicate infection.

Quick Tip

Strip-cup test helps in early detection of mastitis by checking milk for abnormalities.

122. The amount of semen used for artificial insemination in cows.
(A) 1-2 cubic cm
(B) 2-3 cubic cm
(C) 3-4 cubic cm
(D) 5 cubic cm

Correct Answer: (A) 1-2 cubic cm

Solution: The typical volume of semen used for artificial insemination in cows is between 1
to 2 cubic centimeters. This quantity is sufficient to fertilize the cow while ensuring maximum
efficiency and minimizing wastage of semen.

Quick Tip

Artificial insemination in cows usually requires 1-2 cc of semen.

123. The width of single row animal shed is
(A) 18 feet
(B) 20 feet
(C) 30 feet
(D) 10 feet

Correct Answer: (B) 20 feet

Solution:
The width of a single row animal shed is typically standardized as 20 feet to provide adequate
space and comfort for the animals, ensuring proper ventilation and movement.

Quick Tip

The width of single row animal sheds is generally designed as 20 feet for optimal animal
comfort and management.
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124. The function of hydraulics in a machine is
(A) To stop the engine
(B) To change gears
(C) To hitch to a trailer
(D) To lift and lower agricultural implements

Correct Answer: (D) To lift and lower agricultural implements

Solution:
Hydraulics in machines, especially agricultural machinery like tractors, are used to lift and lower
implements such as ploughs, harrows, and seeders. This hydraulic system uses fluid pressure
to perform lifting actions, making it easier and more efficient to handle heavy equipment.
- Stopping the engine, changing gears, and hitching to a trailer are functions managed by other
mechanical or control systems.

Quick Tip

Hydraulic systems provide powerful lifting and lowering capabilities in agricultural ma-
chines.

125. Gestation period of sheep is -
(A) 252 days
(B) 307 days
(C) 150 days
(D) none of these

Correct Answer: (C) 150 days

Solution:
The gestation period of sheep is approximately 150 days, which is the typical length of preg-
nancy before lambing.

Quick Tip

Sheep have a gestation period of about 150 days (5 months), which is crucial for managing
breeding cycles.

126. The ’hybrid breed’ of Buffalo is -
(A) Soorti
(B) Murra
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(C) Mahshana
(D) Bhadawari

Correct Answer: (C) Mahshana

Solution:
Mahshana is recognized as a hybrid breed of buffalo. It is developed by crossbreeding Mur-
rah and Surti breeds of buffalo to combine desirable traits like higher milk production and
adaptability. The hybridization aims to improve overall productivity and resistance to local
environmental conditions.
- Soorti is a distinct breed native to Gujarat, known for moderate milk production.
- Murra is a well-known high milk-yielding breed from Punjab.
- Bhadawari is another Indian breed, known for its fat-rich milk.
Therefore, Mahshana, resulting from crossing Murrah and Surti, is categorized as the hybrid
breed.

Quick Tip

Hybrid breeds like Mahshana are developed to combine the best traits of parent breeds,
improving milk yield and adaptability.

127. Which type of hair is also called ’bagh ka hair’ (tiger’s hair)?
(A) Woolly hair
(B) Offset hair
(C) Tandem hair
(D) None of these

Correct Answer: (B) Offset hair

Solution:
The hair type known as ’bagh ka hair’ or tiger’s hair refers to offset hair. Offset hair is
characterized by a unique pattern where the scales on the hair shaft are offset or staggered,
resembling the texture and appearance of tiger hair. This type of hair has distinctive properties
used to describe such patterned hair types.
The other types of hair:
- Woolly hair refers to tightly coiled or curly hair.
- Tandem hair refers to hair arranged in pairs or groups, different from offset.
Hence, the correct answer is Offset hair.

Quick Tip

Offset hair is commonly referred to as ’bagh ka hair’ due to its staggered scale pattern
resembling tiger hair.
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128. For spraying insecticides to control pests, which type of nozzle is used in spray
machines?
(A) Hollow cone type
(B) Thick cone type
(C) Flat fan type
(D) All of the above

Correct Answer: (B) Thick cone type

Solution:
In spraying machines used for pest control, the thick cone type nozzle is preferred. This nozzle
produces larger droplets that penetrate dense foliage effectively and reduce drift, ensuring better
coverage and pest control efficiency.
- Hollow cone nozzles produce finer droplets which are more prone to drift.
- Flat fan nozzles provide a uniform spray but are generally used for herbicides, not insecticides.
Hence, the thick cone nozzle is the most suitable for spraying insecticides.

Quick Tip

Thick cone nozzles are ideal for insecticide spraying due to larger droplets and better
penetration.

129. The melting point of cast iron is
(A) 1200◦C
(B) 1100◦C
(C) 800◦C
(D) 1300◦C

Correct Answer: (A) 1200◦C

Solution:
Cast iron typically melts at around 1200◦C. This melting point is lower than pure iron due
to the presence of carbon and other alloying elements, which reduce the melting temperature
compared to pure iron.
The other options are either too low or too high compared to the typical melting range of cast
iron.

Quick Tip

The melting point of cast iron is approximately 1200◦C, influenced by its carbon content.
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130. How much water will be discharged by a centrifugal pump in one hour?
(A) 1200 liters
(B) 20000 liters
(C) 50000 liters
(D) 100000 liters

Correct Answer: (D) 100000 liters

Solution:
A centrifugal pump is capable of discharging a large volume of water efficiently. According to
typical specifications and the question context, it can discharge up to 100,000 liters of water in
one hour. This high discharge capacity makes centrifugal pumps suitable for irrigation, water
supply, and industrial uses.

Quick Tip

Centrifugal pumps can discharge very large volumes of water, often in the range of thou-
sands to lakhs of liters per hour.

131. The percentage of carbon in wrought iron is
(A) 7-8%
(B) 2-4%
(C) 9-10%
(D) 1-2%

Correct Answer: (B) 2-4%

Solution:
Wrought iron contains about 2-4% carbon. This low carbon content makes it malleable and
ductile, suitable for forging and other mechanical applications. Higher carbon content would
make it harder but more brittle, as seen in cast iron or steel.

Quick Tip

Wrought iron typically has 2-4% carbon, giving it excellent malleability and toughness.

132. The function of hydraulics in a tractor is
(A) To stop the engine
(B) To change gears
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(C) To hitch to a trailer
(D) To lift and lower agricultural implements

Correct Answer: (D) To lift and lower agricultural implements

Solution:
Hydraulic systems in tractors are primarily used to lift and lower agricultural implements such
as plows, harrows, and seeders. This makes it easier to control and operate the implements
during farming activities. Hydraulics provide efficient force multiplication and smooth control.
- Option (A) stopping the engine is unrelated to hydraulics.
- Option (B) gear changing is mechanical.
- Option (C) hitching involves a physical linkage, not hydraulics.

Quick Tip

Hydraulics in tractors are used to operate lifting mechanisms for agricultural tools.

133. The specific fuel consumption of a diesel engine is
(A) Incomparable with petrol engine
(B) Same as petrol engine
(C) More than petrol engine
(D) Less than petrol engine

Correct Answer: (D) Less than petrol engine

Solution:
Diesel engines are more fuel-efficient than petrol engines, hence their specific fuel consumption
is less. This means diesel engines consume less fuel per unit power output compared to petrol
engines, due to higher thermal efficiency and better combustion characteristics.

Quick Tip

Diesel engines have lower specific fuel consumption than petrol engines because of higher
efficiency.

134. Which of the following is a primary tillage implement?
(A) Desi plough (Desi hal)
(B) Hoe
(C) Rotary plough
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(D) Cultivator

Correct Answer: (C) Rotary plough

Solution:
The rotary plough is a modern primary tillage implement used to break and loosen the soil
before sowing. It provides efficient soil preparation by turning and pulverizing the soil.
- The Desi plough is a traditional implement but less efficient than rotary plough.
- Hoe and cultivator are mainly used for secondary tillage to break clods and weed control.

Quick Tip

Primary tillage involves initial soil preparation, and rotary plough is an effective modern
tool for this purpose.

135. The maximum suction lift of a centrifugal pump is
(A) 12 meters
(B) 15 meters
(C) 10 meters
(D) 6.5 meters

Correct Answer: (D) 6.5 meters

Solution:
The maximum suction lift of a centrifugal pump is about 6.5 meters. This is the maximum
vertical height the pump can draw water from below its impeller level, limited by atmospheric
pressure and vapor pressure of the liquid.

Quick Tip

Centrifugal pumps typically have a maximum suction lift around 6.5 meters due to at-
mospheric pressure constraints.

136. Which type of agricultural machine uses ’loop cylinders’?
(A) Allpad thresher
(B) Corn thresher
(C) Combine
(D) Van thresher

Correct Answer: (D) Van thresher
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Solution:
Van threshers use loop cylinders in their mechanism for threshing crops. The loop cylinders
help in effectively separating grain from the stalk by looping the material through the cylinder.
- Allpad and corn threshers use different types of threshing mechanisms.
- Combine harvesters integrate cutting, threshing, and cleaning but typically do not use loop
cylinders.

Quick Tip

Loop cylinders are specific to van threshers for efficient threshing.

137. Botanical name of bitter gourd is
(A) Cucumis melo
(B) Momordica charantia
(C) Luffa cylindrica
(D) Lagenaria siceraria

Correct Answer: (B) Momordica charantia

Solution:
The botanical name of bitter gourd is Momordica charantia. It is a tropical and subtropical
vine widely grown for its edible fruit, which is known for its bitter taste.
- Cucumis melo is the botanical name for muskmelon.
- Luffa cylindrica is sponge gourd.
- Lagenaria siceraria is bottle gourd.

Quick Tip

Bitter gourd is scientifically known as Momordica charantia.

138. Pungency in chilli is due to
(A) Capsin
(B) Oxalate
(C) Capsaicin
(D) Ascorbic acid

Correct Answer: (C) Capsaicin

Solution:
The pungency or spicy heat in chilli is caused by the chemical compound capsaicin. Capsaicin
stimulates sensory neurons and produces the burning sensation characteristic of hot peppers.
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- Capsin is incorrect spelling; the correct term is capsaicin.
- Oxalate and ascorbic acid do not contribute to pungency.

Quick Tip

Capsaicin is the active component responsible for the spicy heat in chillies.

139. Element used to protect tomato from cracking is
(A) Sulphur
(B) Magnesium
(C) Boron
(D) Manganese

Correct Answer: (C) Boron

Solution:
Boron is an essential micronutrient for plants and plays a critical role in maintaining the
integrity of cell walls. Adequate boron levels help prevent cracking in tomatoes by improving
fruit firmness and reducing susceptibility to cracking during growth and maturation.
- Sulphur, magnesium, and manganese have other important functions but are not primarily
involved in preventing tomato cracking.

Quick Tip

Boron improves cell wall strength in tomatoes, preventing fruit cracking.

140. Place of origin of papaya is
(A) India
(B) America
(C) Sri Lanka
(D) Africa

Correct Answer: (B) America

Solution:
Papaya is believed to have originated in tropical America, particularly southern Mexico and
Central America. It was later introduced to other tropical and subtropical regions worldwide.
- India, Sri Lanka, and Africa are regions where papaya is widely cultivated but not its place
of origin.

71



Quick Tip

Papaya originated in tropical America, mainly southern Mexico and Central America.

141. In how many years does a grafted mango start fruiting?
(A) 2 years
(B) 4-5 years
(C) 8-10 years
(D) 15 years

Correct Answer: (B) 4-5 years

Solution:
Grafted mango trees typically start fruiting within 4 to 5 years after planting. Grafting helps
in early maturity and better yield compared to seedling mango trees which take longer to bear
fruit.

Quick Tip

Grafting reduces the fruiting time of mango trees to about 4-5 years.

142. What is the cause of citrus canker disease in lemon?
(A) Fungi
(B) Bacteria
(C) Nematode
(D) None of these

Correct Answer: (B) Bacteria

Solution:
Citrus canker disease in lemon is caused by the bacterium Xanthomonas axonopodis. This
bacterial infection leads to lesions on leaves, stems, and fruits, affecting the quality and yield
of the crop.

Quick Tip

Citrus canker is a bacterial disease caused by Xanthomonas axonopodis.

143. Rhamnaceae is the family of
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(A) Plum (Ber)
(B) Apple
(C) Litchi
(D) Pomegranate

Correct Answer: (A) Plum (Ber)

Solution:
The family Rhamnaceae includes the plant Ziziphus mauritiana, commonly known as Ber or
Indian plum. This family is characterized by shrubs and small trees often found in tropical and
subtropical regions.
- Apple belongs to the family Rosaceae.
- Litchi is part of the Sapindaceae family.
- Pomegranate belongs to the family Lythraceae.

Quick Tip

Ber (Plum) belongs to the Rhamnaceae family.

144. Number of chromosomes in garlic is
(A) 22
(B) 20
(C) 28
(D) 16

Correct Answer: (D) 16

Solution:
Garlic (Allium sativum) has 16 chromosomes in its somatic cells. This chromosome number is
important for understanding its genetics and breeding.

Quick Tip

Garlic is a diploid species with 16 chromosomes (2n=16).

145. Red colour in tomato is due to
(A) Lycopene
(B) Anthocyanine
(C) Curcumein
(D) Solanin
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Correct Answer: (A) Lycopene

Solution:
The red color in tomatoes is primarily due to the presence of lycopene, a carotenoid pigment.
Lycopene is a powerful antioxidant and is responsible for the bright red color of ripe tomatoes.
- Anthocyanine is a pigment responsible for blue, purple, and red colors in some plants, but
not tomatoes.
- Curcumein is related to turmeric color.
- Solanin is a toxic alkaloid found in nightshade plants.

Quick Tip

Lycopene is the carotenoid pigment responsible for the red color in tomatoes.

146. Pusha Jwala is a variety of
(A) Garlic
(B) Carrot
(C) Ginger
(D) Chilli

Correct Answer: (D) Chilli

Solution:
Pusha Jwala is a well-known variety of chilli cultivated for its high yield and pungency. It is
popular in India for its quality and resistance to certain diseases.
- Garlic, carrot, and ginger are unrelated to the Pusha Jwala variety.

Quick Tip

Pusha Jwala is a high-yielding and pungent chilli variety.

147. Which of the following vegetables is a good source of Vitamin C?
(A) Potato
(B) Ground Sweet Potato
(C) Ginger
(D) Green Chilli

Correct Answer: (D) Green Chilli

Solution:
Green chilli is an excellent source of Vitamin C, which is essential for immune function and
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skin health. It contains significantly higher amounts of Vitamin C compared to potatoes, sweet
potatoes, and ginger.
- Potato and sweet potato have some Vitamin C but in much lower quantities.
- Ginger is mainly used for its medicinal properties but is not a significant source of Vitamin
C.

Quick Tip

Green chilli is rich in Vitamin C and antioxidants.

148. Vitamin K is found in which of the following fruits?
(A) Pineapple
(B) Litchi
(C) Strawberry
(D) Papaya

Correct Answer: (C) Strawberry

Solution:
Strawberries contain Vitamin K, which plays a vital role in blood clotting and bone health.
Among the listed fruits, strawberries are notable for their Vitamin K content.
- Pineapple, litchi, and papaya are rich in other vitamins like Vitamin C but have lower Vitamin
K content.

Quick Tip

Strawberries are a good source of Vitamin K among common fruits.

149. Duodenum is a part of
(A) Large intestine
(B) Small intestine
(C) Buccal cavity
(D) Stomach

Correct Answer: (B) Small intestine

Solution:
The duodenum is the first section of the small intestine immediately following the stomach.
It plays a critical role in digestion by receiving chyme from the stomach along with bile and
pancreatic juices for further digestion.
- It is not part of the large intestine, buccal cavity, or stomach.
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Quick Tip

Duodenum is the initial segment of the small intestine where major digestion occurs.

150. The cavity of blastula is
(A) Blastocoel
(B) Coelome
(C) Archentron
(D) Homocoel

Correct Answer: (A) Blastocoel

Solution:
The cavity inside the blastula is called the blastocoel. It is a fluid-filled space that forms during
early embryonic development.
- Coelome is the body cavity in more developed organisms.
- Archentron is the primitive gut cavity.
- Homocoel is a term used in some coelenterates.

Quick Tip

Blastocoel is the fluid-filled cavity of the blastula stage in embryonic development.

151. Who introduced the chromosomal theory of inheritance?
(A) Mendel
(B) Sutton
(C) Reginald
(D) Boveri

Correct Answer: (B) Sutton

Solution:
Walter Sutton, along with Theodor Boveri, independently proposed the chromosomal theory
of inheritance. Sutton is credited with the idea that chromosomes carry hereditary units and
segregate during meiosis, which explained Mendel’s laws of inheritance.
- Mendel discovered the basic laws of inheritance but did not propose the chromosomal basis.
- Reginald Punnett contributed to genetics but not this theory.
- Boveri also contributed significantly alongside Sutton.
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Quick Tip

Sutton and Boveri independently proposed that chromosomes are carriers of genes, ex-
plaining inheritance.

152. A person suffering from colour blindness cannot recognise
(A) Red and Yellow colours
(B) Red and Green colours
(C) Blue and Green colours
(D) None of these

Correct Answer: (B) Red and Green colours

Solution:
The most common form of colour blindness is red-green colour blindness, where a person cannot
distinguish between red and green colours. This is due to the absence or malfunction of red or
green cones in the retina.
- Other combinations like red-yellow or blue-green are less common or not typical forms of
colour blindness.

Quick Tip

Red-green colour blindness is the most common type of colour vision deficiency.

153. Antibiotics are
(A) Medicines
(B) Toxin
(C) Plants
(D) Syrups

Correct Answer: (A) Medicines

Solution:
Antibiotics are medicines used to treat bacterial infections by killing or inhibiting the growth
of bacteria. They are not toxins, plants, or syrups, although some antibiotics are derived from
natural sources such as fungi or bacteria.

Quick Tip

Antibiotics are medicinal substances used to combat bacterial infections.
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154. Blood is a type of
(A) Connective tissue
(B) Epithelial tissue
(C) Muscular tissue
(D) Adipose tissue

Correct Answer: (A) Connective tissue

Solution:
Blood is classified as a connective tissue because it connects different parts of the body by
transporting nutrients, gases, and waste products. It consists of cells suspended in a liquid
matrix called plasma.
- Epithelial tissue covers body surfaces.
- Muscular tissue is responsible for movement.
- Adipose tissue stores fat.

Quick Tip

Blood is a fluid connective tissue vital for transport and immunity.

155. Bacteria have
(A) Plasmid DNA
(B) RNA
(C) Both (A) & (B)
(D) None of these

Correct Answer: (A) Plasmid DNA

Solution:
Bacteria contain plasmid DNA, which is a small circular DNA molecule independent of their
chromosomal DNA. While bacteria do have RNA as part of their cellular machinery, the genetic
material specifically referred to is plasmid DNA.
- RNA is not the primary genetic material but plays a role in protein synthesis.
- Option (C) is incorrect as RNA is not a genetic material in bacteria but a product.
- Option (D) is incorrect.

Quick Tip

Plasmid DNA is extra-chromosomal DNA found in bacteria.
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156. Cockroach is classified in which of the following orders?
(A) Blattodea
(B) Arachnid
(C) Squamata
(D) Gastropoda

Correct Answer: (A) Blattodea

Solution:
Cockroaches belong to the order Blattodea, which includes insects characterized by flattened
bodies and long antennae.
- Arachnids include spiders and scorpions.
- Squamata is an order of reptiles including lizards and snakes.
- Gastropoda is a class of mollusks including snails and slugs.

Quick Tip

Cockroaches are insects classified under the order Blattodea.

157. Exceptions to Mendel’s law include
(A) Dominance
(B) Purity of gametes
(C) Linkage
(D) Independent assortment

Correct Answer: (C) Linkage

Solution:
Linkage is an exception to Mendel’s law of independent assortment. Genes located close together
on the same chromosome tend to be inherited together, violating the independent assortment
principle.
- Dominance, purity of gametes, and independent assortment are part of Mendel’s original laws.

Quick Tip

Linkage causes genes to be inherited together, an exception to Mendel’s independent
assortment law.

158. The enzyme involved in transcription is
(A) DNA Polymerase I
(B) DNA Polymerase II
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(C) RNA Polymerase
(D) DNA Polymerase III

Correct Answer: (C) RNA Polymerase

Solution:
RNA polymerase is the enzyme responsible for transcription, the process of synthesizing RNA
from a DNA template. It reads the DNA sequence and assembles the complementary RNA
strand.
- DNA polymerases are involved in DNA replication, not transcription.

Quick Tip

RNA polymerase catalyzes the formation of RNA during transcription.

159. BCG vaccine is a preventive measure against
(A) Tuberculosis
(B) Typhoid
(C) AIDS
(D) Cholera

Correct Answer: (A) Tuberculosis

Solution:
The BCG (Bacillus Calmette-Guérin) vaccine is used to prevent tuberculosis, a serious infectious
disease primarily affecting the lungs. It stimulates the immune system to fight the bacteria that
cause tuberculosis.
- Typhoid, AIDS, and cholera have different preventive measures and vaccines.

Quick Tip

BCG vaccine protects against tuberculosis by boosting immunity.

160. In the life cycle of Ascaris, the infective stage is
(A) First stage larva
(B) Second stage larva
(C) Third stage larva
(D) Fertilized eggs

Correct Answer: (B) Second stage larva
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Solution:
The infective stage of Ascaris is the second-stage larva. After hatching from the fertilized eggs,
the larvae undergo development, and the second-stage larva is the one capable of infecting the
host.
- First-stage larvae are not infective.
- Third-stage larvae appear in some nematodes but not Ascaris.
- Fertilized eggs are the transmission stage but require development into larvae to become
infective.

Quick Tip

Ascaris infective stage is the second-stage larva after hatching from eggs.

161. Tussar silk is produced by
(A) Antheraea paphia
(B) Antheraea asumensis
(C) Bombyx mori
(D) Antheraea pernyi

Correct Answer: (A) Antheraea paphia

Solution:
Tussar silk, also known as wild silk, is produced by the silkworm Antheraea paphia. It is valued
for its rich texture and natural gold color.
- Bombyx mori produces mulberry silk.
- Antheraea asamensis and Antheraea pernyi produce other varieties of wild silk.

Quick Tip

Tussar silk comes from Antheraea paphia, a wild silkworm species.

162. What is the life span of adult Bombyx mori?
(A) 2 days
(B) 6 days
(C) 3 to 4 days
(D) 10 days

Correct Answer: (D) 10 days

Solution:
The adult Bombyx mori, commonly known as the mulberry silkworm, has a life span of about
10 days. During this short adult phase, the moth focuses on reproduction and does not feed.
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Quick Tip

Adult Bombyx mori moths live for approximately 10 days, focusing on mating and laying
eggs.

163. Honey is
(A) Nectar of a flower
(B) Nectar mixed with saliva and stored in the honey sac
(C) Saliva mixed with water stored in honey sac
(D) Nectar and water sucked by honey bee

Correct Answer: (B) Nectar mixed with saliva and stored in the honey sac

Solution:
Honey is produced by honey bees by collecting nectar from flowers, mixing it with their saliva,
and storing it in the honey sac. The enzymes in the saliva convert the nectar into honey, which
is then stored in honeycombs.
- Nectar alone is not honey.
- Saliva mixed with water alone is incorrect.
- Nectar and water sucked are initial inputs but not the final honey.

Quick Tip

Honey = Nectar + bee saliva + enzyme action stored in honey sac.

164. In which part of the respiratory system does gaseous exchange take place?
(A) Alveoli
(B) Bronchioles
(C) Larynx
(D) Trachea

Correct Answer: (A) Alveoli

Solution:
Gaseous exchange in the respiratory system occurs in the alveoli, which are tiny air sacs in the
lungs. Their thin walls and extensive capillary network facilitate the exchange of oxygen and
carbon dioxide between air and blood.
- Bronchioles, larynx, and trachea serve as air passages but do not perform gas exchange.

Quick Tip

Alveoli are the primary site for gas exchange in the lungs.
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165. Lymph differs from blood by having
(A) No plasma
(B) Plasma without protein
(C) More RBCs and less WBCs
(D) More WBCs and no RBCs

Correct Answer: (D) More WBCs and no RBCs

Solution:
Lymph is a clear fluid that contains more white blood cells (WBCs) and no red blood cells
(RBCs), unlike blood which has both RBCs and WBCs. Lymph also contains plasma but in
lower protein concentration compared to blood.
- Lymph does contain plasma, so (A) is incorrect.
- Plasma in lymph does have some proteins, so (B) is incorrect.
- Lymph lacks RBCs, so (C) is incorrect.

Quick Tip

Lymph is rich in WBCs and lacks RBCs, distinguishing it from blood.

166. Which of these animals is hermaphrodite?
(A) Honey bee
(B) Ascaris
(C) Leech
(D) House fly

Correct Answer: (C) Leech

Solution:
Leeches are hermaphrodites, meaning they possess both male and female reproductive organs.
This allows them to perform both roles during reproduction.
- Honey bees, Ascaris, and house flies have separate sexes.

Quick Tip

Leeches are hermaphroditic animals with both male and female reproductive organs.

167. Sequence of taxonomy is -
(A) Kingdom, phylum, class, order, family, genus, species
(B) Phylum, kingdom, family, genus, species
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(C) Family, genus, kingdom, species, order
(D) Class, order, phylum, genus, species

Correct Answer: (A) Kingdom, phylum, class, order, family, genus, species

Solution:
The correct taxonomic hierarchy from broadest to most specific is Kingdom, Phylum, Class,
Order, Family, Genus, and Species. This classification helps in systematically organizing living
organisms based on shared characteristics.

Quick Tip

Remember the order: Kingdom ¿ Phylum ¿ Class ¿ Order ¿ Family ¿ Genus ¿ Species.

168. Sequence of taxonomy is -
(A) Kingdom, phylum, class, order, family, genus, species
(B) Phylum, kingdom, family, genus, species
(C) Family, genus, kingdom, species, order
(D) Class, order, phylum, genus, species

Correct Answer: (A) Kingdom, phylum, class, order, family, genus, species

Solution:
The correct taxonomic hierarchy from broadest to most specific is Kingdom, Phylum, Class,
Order, Family, Genus, and Species. This classification helps in systematically organizing living
organisms based on shared characteristics.

Quick Tip

Remember the order: Kingdom ¿ Phylum ¿ Class ¿ Order ¿ Family ¿ Genus ¿ Species.

169. In which section of earthworm are the male genital apertures present?
(A) 17, 19
(B) 18
(C) 26
(D) 14

Correct Answer: (B) 18
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Solution:
The male genital apertures of the earthworm are located in the 18th segment. These openings
are part of the reproductive system and are involved in sperm transfer during copulation.

Quick Tip

Male genital apertures in earthworm are found in segment 18.

170. Which substances are most essential for body growth and formation of new
cells?
(A) Fats
(B) Vitamins
(C) Hormones
(D) Proteins

Correct Answer: (D) Proteins

Solution:
Proteins are vital for body growth and the formation of new cells as they provide the necessary
amino acids required for building and repairing tissues.
- Fats provide energy but are not primary for growth.
- Vitamins regulate body processes.
- Hormones control physiological functions but are not structural components.

Quick Tip

Proteins are the building blocks essential for cell formation and growth.

171. What is the approximate pH value in the stomach?
(A) 3
(B) 8
(C) 7
(D) 11

Correct Answer: (A) 3

Solution:
The stomach has an acidic environment with a pH of approximately 3 due to the presence of
hydrochloric acid, which aids in digestion and kills pathogens.
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Quick Tip

Stomach pH is acidic, typically around 1.5 to 3.5.

172. Pseudopodia, flagella, and cilia are present in which phylum?
(A) Protozoa
(B) Porifera
(C) Arthropoda
(D) Mollusca

Correct Answer: (A) Protozoa

Solution:
Pseudopodia, flagella, and cilia are locomotory structures found in the phylum Protozoa. These
structures help in movement and feeding.
- Porifera are sponges without these structures.
- Arthropoda includes insects, crustaceans, etc.
- Mollusca includes snails, octopuses, etc.

Quick Tip

Protozoa use pseudopodia, flagella, or cilia for locomotion and feeding.

173. Chromosome structure can be observed best during
(A) Anaphase
(B) Metaphase
(C) Prophase
(D) Telophase

Correct Answer: (B) Metaphase

Solution:
Chromosomes are most condensed and aligned in the center of the cell during metaphase,
making this the best stage to observe chromosome structure under a microscope.
- In prophase, chromosomes start condensing.
- In anaphase, chromosomes separate.
- In telophase, chromosomes de-condense.

Quick Tip

Metaphase is the optimal stage to study chromosome structure due to maximum conden-
sation.
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174. Chromosome structure can be observed best during
(A) Anaphase
(B) Metaphase
(C) Prophase
(D) Telophase

Correct Answer: (B) Metaphase

Solution:
Chromosomes are most condensed and aligned in the center of the cell during metaphase,
making this the best stage to observe chromosome structure under a microscope.
- In prophase, chromosomes start condensing.
- In anaphase, chromosomes separate.
- In telophase, chromosomes de-condense.

Quick Tip

Metaphase is the optimal stage to study chromosome structure due to maximum conden-
sation.

175. Chromosome structure can be observed best during
(A) Anaphase
(B) Metaphase
(C) Prophase
(D) Telophase

Correct Answer: (B) Metaphase

Solution:
Chromosomes are most condensed and aligned in the center of the cell during metaphase,
making this the best stage to observe chromosome structure under a microscope.
- In prophase, chromosomes start condensing.
- In anaphase, chromosomes separate.
- In telophase, chromosomes de-condense.

Quick Tip

Metaphase is the optimal stage to study chromosome structure due to maximum conden-
sation.
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176. Bulliform cells are present in
(A) Bundle sheath
(B) Mesophyll tissue
(C) Vascular tissue
(D) Epidermis

Correct Answer: (B) Mesophyll tissue

Solution:
Bulliform cells are large, bubble-shaped cells present in the mesophyll tissue of grass leaves.
They help in folding and unfolding the leaf blade to reduce water loss during drought conditions.
- Bundle sheath surrounds vascular tissue.
- Vascular tissue transports water and nutrients.
- Epidermis is the outer protective layer.

Quick Tip

Bulliform cells in mesophyll tissue aid leaf folding to conserve water.

177. Secondary cortex is produced by
(A) Cork cambium
(B) Inter fascicular cambium
(C) Intra fascicular cambium
(D) (A) and (B) both

Correct Answer: (A) Cork cambium

Solution:
The cork cambium, also known as phellogen, produces the secondary cortex (phelloderm) to-
wards the inside and cork (phellem) towards the outside. It plays a key role in the formation
of the protective outer layer during secondary growth.
- Inter fascicular and intra fascicular cambium contribute to vascular cambium, not secondary
cortex.

Quick Tip

Secondary cortex (phelloderm) is derived from cork cambium (phellogen).

178. Tetradynamous condition occurs in
(A) Cruciferae
(B) Malvaceae
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(C) Solanaceae
(D) Graminae

Correct Answer: (A) Cruciferae

Solution:
Tetradynamous condition refers to the arrangement of stamens where six stamens are present,
four of which are long and two are short. This is a characteristic feature of the Cruciferae
(Brassicaceae) family.
- Malvaceae, Solanaceae, and Graminae have different stamen arrangements.

Quick Tip

Tetradynamous stamens (4 long + 2 short) are typical in Cruciferae family.

179. Genome of the virus is
(A) DNA
(B) RNA
(C) DNA & RNA
(D) DNA or RNA

Correct Answer: (D) DNA or RNA

Solution:
Viruses are unique infectious agents that contain genetic material in the form of either DNA
or RNA, but not both simultaneously. The viral genome carries the information necessary
for replication and production of viral proteins within a host cell. Depending on the type of
virus, the genome can be single-stranded or double-stranded, linear or circular. For example,
bacteriophages often have double-stranded DNA genomes, whereas retroviruses like HIV have
single-stranded RNA genomes. This distinction is fundamental in virology because it affects
the replication mechanisms and classification of viruses.

Quick Tip

Viral genomes consist of either DNA or RNA, not both.

180. Name of the protein which holds two sister chromatids?
(A) Securine
(B) Separase
(C) Cohesin
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(D) APC

Correct Answer: (C) Cohesin

Solution:
Cohesin is a protein complex that holds the two sister chromatids together after DNA replica-
tion, maintaining their cohesion until anaphase during cell division.
- Securin inhibits separase until anaphase.
- Separase cleaves cohesin to allow chromatid separation.
- APC (Anaphase Promoting Complex) regulates progression through mitosis.

Quick Tip

Cohesin holds sister chromatids together; separase cleaves it to allow separation.

181. Highest rate of photosynthesis is found in
(A) C3 plants
(B) C4 plants
(C) CAM plants
(D) None of these

Correct Answer: (B) C4 plants

Solution:
C4 plants have a higher rate of photosynthesis compared to C3 and CAM plants due to their
specialized mechanism that efficiently fixes CO2 even under high temperature and light intensity
conditions. This adaptation minimizes photorespiration and increases photosynthetic efficiency.
- C3 plants have lower photosynthetic rates under such conditions.
- CAM plants fix CO2 at night to reduce water loss but generally have slower photosynthesis
rates.

Quick Tip

C4 plants show the highest photosynthetic rate due to efficient CO2 fixation.

182. On the basis of the organizational structure of the nucleus, cells are divided
into how many parts?
(A) 1
(B) 2
(C) 3
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(D) 4

Correct Answer: (B) 2

Solution:
Cells can be divided into two parts based on the organization of the nucleus: prokaryotic cells
(without a well-defined nucleus) and eukaryotic cells (with a true nucleus). This fundamental
classification differentiates cells structurally and functionally.

Quick Tip

Cells are broadly classified as prokaryotic and eukaryotic based on nuclear organization.

183. Edible part of litchi is
(A) Aril
(B) Mesocarp
(C) Exocarp
(D) Cotyledon

Correct Answer: (A) Aril

Solution:
The edible part of the litchi fruit is the aril, which is the fleshy, juicy covering around the seed.
- Mesocarp is the middle layer of the fruit’s pericarp.
- Exocarp is the outer skin of the fruit.
- Cotyledon is part of the seed embryo, not edible flesh.

Quick Tip

Litchi’s edible part is the fleshy aril surrounding the seed.

184. Which is nourished by the endosperm?
(A) Seed
(B) Fruit
(C) Andosperm
(D) Fetus

Correct Answer: (D) Fetus

Solution:
Endosperm is a tissue produced inside seeds of most flowering plants following fertilization. It
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provides nutrition, in the form of starch, oils, and proteins, to the developing embryo (fetus)
within the seed.
- The seed contains the embryo and endosperm.
- The fruit develops from the ovary and protects the seed.
- Andosperm is not a correct term here.

Quick Tip

Endosperm nourishes the developing embryo (fetus) inside the seed.

185. Krebs cycle is
(A) Oxy/Aerobic
(B) Anaerobic
(C) Anabolic
(D) None of the above

Correct Answer: (A) Oxy/Aerobic

Solution:
The Krebs cycle, also known as the citric acid cycle, occurs in the mitochondria and is an
aerobic process requiring oxygen. It is a key part of cellular respiration that produces energy
by oxidizing acetyl-CoA.
- It is not anaerobic because oxygen is necessary.
- It is a catabolic process, breaking down molecules to release energy.

Quick Tip

Krebs cycle is an aerobic, energy-releasing catabolic pathway in cellular respiration.

186. Double fertilization is a characteristic of
(A) Bryophyta
(B) Pteridophyta
(C) Gymnosperm
(D) Angiosperm

Correct Answer: (D) Angiosperm

Solution:
Double fertilization is a unique feature of angiosperms where one sperm fertilizes the egg forming
a zygote, and the other sperm fuses with two polar nuclei forming the endosperm, which
nourishes the developing embryo.
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- Bryophytes and pteridophytes do not show double fertilization.
- Gymnosperms have single fertilization.

Quick Tip

Double fertilization occurs only in angiosperms, leading to formation of zygote and en-
dosperm.

187. Where is ATP formed in the cell?
(A) Cytoplasm
(B) Ribosome
(C) Mitochondria
(D) Lysosome

Correct Answer: (C) Mitochondria

Solution:
ATP (adenosine triphosphate) is primarily formed in the mitochondria, often called the pow-
erhouse of the cell. It is produced through cellular respiration, mainly during oxidative phos-
phorylation.
- Cytoplasm is where glycolysis occurs.
- Ribosomes are involved in protein synthesis.
- Lysosomes are involved in digestion and waste removal.

Quick Tip

Mitochondria are the main site for ATP production via cellular respiration.

188. With increasing turgidity, wall pressure
(A) Decrease
(B) Increase
(C) Will keep changing
(D) Will not increase

Correct Answer: (B) Increase

Solution:
As the turgidity (water pressure inside the cell) increases, the plasma membrane pushes more
strongly against the cell wall, causing an increase in wall pressure. This pressure helps maintain
the structural rigidity of plant cells.
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- Wall pressure does not decrease with increased turgidity.
- It is a direct and continuous relationship, not just random changes.

Quick Tip

Increased turgidity results in increased wall pressure, maintaining cell firmness.

189. Flowering is affected by
(A) Soil water content
(B) Soil acidity
(C) Photoperiod
(D) Amount of green pigment

Correct Answer: (C) Photoperiod

Solution:
Photoperiod, the duration of light and dark periods in a day, influences flowering in many
plants. It regulates the timing of flowering by triggering physiological responses.
- Soil water content and acidity affect plant growth but are not direct factors controlling flow-
ering time.
- The amount of green pigment (chlorophyll) relates to photosynthesis, not flowering control.

Quick Tip

Photoperiodism controls flowering by responding to day length.

190. Which of the following is known as the suicidal bag of the cell?
(A) Mitochondria
(B) Lysosome
(C) Dictyosome
(D) Plastid

Correct Answer: (B) Lysosome

Solution:
Lysosomes are membrane-bound organelles containing digestive enzymes. They are called the
”suicidal bags” of the cell because they can digest the cell’s own components when the cell is
damaged or during programmed cell death (apoptosis).
- Mitochondria produce energy.
- Dictyosomes are part of the Golgi apparatus.
- Plastids are involved in photosynthesis and storage.
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Quick Tip

Lysosomes digest cellular waste and damaged organelles, hence termed suicidal bags.

191. Minerals are absorbed by plants in the form of
(A) Solid form
(B) Liquid form
(C) Gaseous form
(D) Ionic form

Correct Answer: (D) Ionic form

Solution:
Plants absorb minerals from the soil primarily in ionic form dissolved in water. These mineral
ions, such as nitrate (NO3

-), phosphate (PO4
3-), potassium (K+), and others, are taken up by

root hairs through active and passive transport mechanisms.
- Minerals are not absorbed in solid or gaseous form.
- Liquid form is a medium but not the chemical form absorbed.

Quick Tip

Minerals are absorbed by plants as dissolved ions (ionic form) through root hairs.

192. What happens in the dark reaction of photosynthesis?
(A) Formation of ATP
(B) Evolution of Oxygen
(C) Evolution of Hydrogen
(D) PGAL synthesis

Correct Answer: (D) PGAL synthesis

Solution:
The dark reaction, also known as the Calvin cycle, occurs in the stroma of chloroplasts and
does not require light directly. It synthesizes PGAL (phosphoglyceraldehyde), a three-carbon
sugar, by fixing atmospheric CO2 using ATP and NADPH produced during the light reactions.
- ATP formation and oxygen evolution occur during light reactions.
- Hydrogen evolution is not part of photosynthesis.

Quick Tip

Dark reaction fixes CO2 and synthesizes PGAL for sugar formation.
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193. Which of the following does not have a double membrane?
(A) Mitochondria
(B) Chloroplast
(C) Nucleus
(D) Lysosome

Correct Answer: (D) Lysosome

Solution:
Lysosomes are single-membrane-bound organelles involved in digestion and waste processing.
- Mitochondria and chloroplasts have double membranes essential for their functions.
- The nucleus also has a double membrane called the nuclear envelope.

Quick Tip

Lysosomes have a single membrane; mitochondria, chloroplasts, and nucleus have double
membranes.

194. Development of egg without fertilization is called
(A) Parthenogenesis
(B) Asexual reproduction
(C) Apomixis
(D) Apocarpy

Correct Answer: (A) Parthenogenesis

Solution:
Parthenogenesis is the process where an egg develops into an organism without fertilization. It
is a form of asexual reproduction observed in some plants and animals.
- Asexual reproduction includes various modes, but parthenogenesis is specific to egg develop-
ment without fertilization.
- Apomixis is a similar process but refers to seed formation without fertilization.
- Apocarpy refers to separate carpels in flowers, unrelated to reproduction.

Quick Tip

Parthenogenesis = development of egg without fertilization.

195. Roots become adventitious when change occurs
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(A) In action
(B) Pneumatic or underground
(C) In the place of origin
(D) Morphologically

Correct Answer: (C) In the place of origin

Solution:
Adventitious roots develop from any part of the plant other than the radicle or its derivatives,
i.e., they arise from places other than the original root system. This is a morphological change
in the place of origin of roots.
- They are not roots from the original root tissues.

Quick Tip

Adventitious roots arise from places other than the root origin.

196. Entomophilous flowers have a pollination medium of
(A) Ant
(B) Insect
(C) Bird
(D) Air

Correct Answer: (B) Insect

Solution:
Entomophilous flowers are pollinated by insects. These flowers often have bright colors, scent,
and nectar to attract insects like bees, butterflies, and beetles for pollination.
- Ants, birds, and air serve as pollinators in other types of pollination.

Quick Tip

Entomophilous flowers rely on insects for pollination.
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