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You may use the following values of physical constants wherever
necessary :

e PRt ¥ P we A St STl aavas @ WA H gEd §
c=3x1F m/s

h=6-63x10"% Js

e=1-6x1019 ¢

Mg = 4nx107 Tm A1

€, = 8-854x107% C2 N-1m-2

1

41t €,

= 9x10° N m2 C-2

Mass of electron (m_ ) =9- 1x1073! kg
Mass of neutron = 1:675x 10_2?kg
Mass of proton = 1:673x 1027 kg

Avogadro's number = 6-023x 10%3 per gram mole

Boltzmann constant = 1-38x 10723 gk-!
Radius of Earth = 6400 km

sinl0® = 0°176
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{ ENGLISH VERSION )

The questions related to MCQ and SAQ should be answered in the
specific printed TABLE accordingly in the Answer Script.

SECTION -1

[ Multiple Choice Type Questions ]

1. Select the correct answer out of the options given against each
question : 1l x14=14
(i) A charge Q is situated inside a cube placed in air having

electric permittivity €. The electric flux passing through

one of the surfaces of the cube will be

w2 ® 2
© Fe O g2
(11) The angle between the electric lines of force and the
equipotential surface is
(A) O° (B) 45°
(C) 90° (D) 180°
[0S}/ PHYS-25(NS)/1230 18 of 48
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(iii) In the circuit, it is given that AB = 6 Q, BC=34Q,

CD=6Q,DA=12Qand G= 10 Q.

B
6 Q 3Q
A C
12 Q 6 Q
D
—
1L
2V

Current thrbugh the galvanometer will be
(A) 87 mA (B) 78 mA
(C) 87TA (D) OA

(ivi A charged particle is moving in a uniform magnetic field

in a circular path of radius R. If the energy of the particle

is doubled, then the new radius will be

R

= B 7,
(A) = (B) 2R
(C) 2R (D) 4R

[05]/ PHYS-25(NS)/ 1230 19 of 48
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(vi)

(vii)

Two circular loops having ratio of their radi
1 : 2 possess same magnetic moment. The ratio of thej,

circulating currents will be

(A) 4:1 (B) 1:4
(C) D 1 (B} .22
When a current changes from + 2A to - 2A in

005 second, an emf of 8 volt is induced in a coil. The

coefficient of self-induction ( L) of the coil is
(A) 08 H (B O 1H
(C) O02H (D) 0'4H

A series LCR circuit fed by an ac source with angular

frequency o acts as a purely resistive circuit, when

1 1
_ 1 S 1
€ el=—x D) o’L -
[05]/PHYS-25(NS)/ 1230 20 of 48
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(viii)

(ix)

(x)

The  electromagnetic  waves used in satellite

communications are
(A) microwaves (B) vY-rays
(C) infrared rays (D) UV-rays

If the momentum of an electron is changed by P, then the
de Broglie wavelength associated with it changes by 0-5%,

then the initial momenturm of the electron was

(A) 400 P (B) 200 P
P
(C) 100 P D) =5

If the width of the two slits in Young double slit

experiment have ratio 4 : 1, then the intensity ratio of

maxima and minima in the interference pattern will be

(A) 2:1 B) 1:2

c© 16:1 (D) 9:1

[05]/PHYS-25(NS)/1230 21 of 48
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(x1)

(xii)

(xiii)

The time taken by the light ray to pass through ,
glass slab of thickness 5 mm and refractive indey

1= 15will be
(A) 0-25x107 g (B) 0-2x10710¢
(C) 2-5x1071lg (D) 15x107'lg

The electron of a hydrogen atom is excited to n th level.
How many total possible spectral lines will be found for

the transition from this excited state to all other states

below n ?

A nn-1)

A n (B) =
n(n+1j 1

© =5 (D) -t

The energy difference between valence band and

conduction band of silicon at room temperature is about

(A)  1-1eV - (B) 0-15eV
(C) 067eV (D) 67 eV
[05]/PHYS-25(NS)/ 1230 22 of 48
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(xiv) The maximum and minimum amplitudes of an amplitude
modulated wave are 10 V and n V respectively. The

magnitude of the modulation index will be

1 1

(A) 5 B) 3

1 2
SECTION - 11

[ Short Answer Type Questions ]

GROUP - A

2. Answer the following questions in one sentence each
( Alternatives are to be noted ) : Il x4=4
(i) What is the magnitude of force experienced by a charge at

rest placed in a uniform magnetic field ?
OR

Between ammeter and voltmeter, which one has higher

resistance ?

[05]/PHYS-25(NS)/ 1230 23 of 48
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(i1) Which principle is obeyed by Lenz's law ?

(i)  In the case of refraction, write down the relation betwee,

critical angle and refractive index of the denser medium
OR

What will be the change in focal length f of a concave

mirror when immersed in a liquid of refractive index p1 ?
(iv) What are the minority carriers in n type semiconductor ?
OR

At which temperature, a semiconductor acts as an

insulator ?

[ Subjective / Descriptive Type Questions ]

GROUP - B

Answer the f{ollowing questions in short (Alternatives are to be
noted ) : 2x5=10

3. A carbon resistor is coloured with four different rings having

colours brown, orange, green and silver respectively. Find the

range of its probable resistance. 2
OR
[05]/PHYS-25(NS)/ 1230 24 of 48
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What is the value of shunt connected parallel to a galvanometer
having resistance G, such that current flowing through the

shunt will be 1 times of total current ? 2
n

Distinguish between the magnetic properties of paramagnetic
and ferromagnetic materials on the basis of susceptibility and

magnetic permeability. jine ) |
OR

Two long straight wires are carrying current 25 A and 5 A in the
same direction. Calculate the force per unit length of the wires,

if their distance 1s 4 cm. 2

What do you mean by displacement current ? Write down 1its

mathematical expression. 1+1

Derive the relation between half-life and decay constant for a

radioactive element. 2
OR

The energy of an excited hydrogen atom is — 34 €V. Determine
the angular momentum of the electron according to Bohr's

hypothesis. )

[05]/PHYS-25(NS)/ 1230 | 25 of 48
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7. A TV tower is 120 m high. How much more height of the towp,

15 to be increased to it if its coverage range is doubled ?

OR

Find the length of the dipole antenna for the carrier signal of

frequency 3 x 108‘ Hz. 9

GROUP -C
Answer the following questions (Alternatives are to be noted) :
3 x9 =27
8. State Gauss theorem in case of electrostatics. Using this
theorem, find the expression for the electric field of a thin
infinitely long straight wire at a distance r from its axis. The
linear charge density of the charged wire is A Cm~1. ] +2
OR
Write down the relation between electric field and electric
potential.
— A A A
An electrostatic field is expressed by E=(61+4 j+3k) unit.

Find the electric flux through an area of 100 units lying in the

XY plane in the field. 1 =2

[05]/PHYS-25(NS)/ 1230 26 of 48
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10.

(a)

(b)

(a)

(b)

(a)

(b)

What is dielectric constant ?

A dielectric slab of thickness t and dielectric constant kis
kept between the plates of a parallel plate capacitor with
plate separation d(t <d). Derive the expression for the

capacitance of the capacitor. 1 +2
OR

Establish a relation between CGS unit and SI unit of

capacitance.

Find the ratio of the potential difference that must be
applied across the parallel and the series combination of
two capacitors C; and C, with their capacitances in the
ratio 1 : 3, so that the energy stored in the two cases
become the same. 1.+2

1 in the direction

An electron moves with velocity 10" ms”
perpendicular to the magnetic field of 10”3 T. Determine

the magnetic force acting on the electron and the radius

of the circular path of the electron.

Define the angle of dip at any place. 3 g

[05]/ PHYS-25(NS)/1230 27 of 48
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11.

12.

13.

By stating the sign conventions and assumptions made, derivy:

mirror formula }-+l = L for convex mirror. 3
v u f
OR
(a) In the case of minimum deviation in a prism, show that
g -Sm + A
sin | &—r
2
'J, ]
. A
sin &=
)

{The symbols have their usual meanings.)

(b) A person uses spectacles of power +2D. What type o

defect of vision 1s it ? 2+ ]

Using Huygens’ principles, prove the laws of reflection of light,

What do you mean by dual nature of matter ? Calculate the

momentum of a photon associated with a radiation of frequenc

6x10'3 Haz. 1+
OR

(a) Draw the graph between stopping potential and frequenc

from Einstein photoelectric equation. How can Yyo©

calculate the value of Planck’s constant from this graph *

[05]/PHYS-25(NS)/ 1230 28 of 4¢
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14. (a)

(b)

15. (a)

S PETE TN TR W S e e g

(b)

(2)

(b)

What is the fundamental difference between light wave

and matter wave ? 2+ 1

State Bohr’s postulate of quantisation of angular

momentum of the orbiting electron in hydrogen atom.

Rydberg constant in Hydrogen atom is 109737 cm~!. Find

the highest and the lowest wavelength of Balmer series.
1+2

Draw the [-V characteristic curve of a Zener diode both in
forward and reverse bias condition. Indicate the Zener

voltage in that graph. https://www.westbengalboard.com
State one use of a Zener diode. 2+ 1
OR

Draw the biasing circuit diagram and 1-V characteristic

curve of an illuminated photodiode.

Why photodiode is operated in reverse bias? (1 +1)+1
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16.

Answer the following questions (

7 4

What do you mcan by

transistor ? Derive t

(a)

(b)

(a)

(b

(@)

current amplification factor P for &
he relation between a and p. 1+72

OR

Draw the logic symbol of 2-input AND gate and write its

truth table.

the diagram for the arrangement of this gateé using

Draw
[1+1]+]

I

p-n junction diodes.

GROUP - D

Alternatives are to be noted) :

]
[a—
n

MRy IER IR R

5x3

A battery of emf E and nternal resistance r is connectec

to an external resistance R. Show that powcr in the

external circuit will be maximum when R = r. Determin:

the expression of maximum powecer.

What do you mean by tempecrature coeflicient ¢

resistance ? Draw a graph of the variation of resistance ©

a metallic conductor with temperature. (2+ 1)+ (1 +1

OR

Establish Wheatstone bridge principle using Kirchhoffs

laws. How can you INCrease the sensitivity of

potentiometer ?
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18.

19.

(b)

(a)

(b)

(c)

18 cells each of internal resistance 1| Q and emf 1°5 V

cach are used to send current through an external circuit
of 2 Q resistance. What is the condition for arrangement
of the cells so that a maximum current can be obtained in

the external circuit ? (2+1)+2

State Faraday’s laws of electromagnetic induction.

The magnetic flux through a coil is varying according
to the relation ¢=(4t2+21-5] Wb, t measured in
seconds. Calculate the induced current through the coil

at t = 2 second, if the resistance of the coil is 5 Q.

What is the relation between the inductive and capacitive

reactances in series resonance of LCR circuit? 2+2+1

Prove that to obtain a real image on a ScCreemn with the
help of a convex lens, the minimum distance between the

object and the screen should be four times the focal

length of the lens.
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(b)

(c)

(a)

(b)

Two convex lenses having focal lengths f; and f, ar
placed in contact on same axis. Find the equivalent focs
length of the combination.

A thin prism of angle 6° creates deviation of 3°. Determin:
the refractive index of the material of the prism. 2 + 2 + |

OR

In Young’s double slit experiment, describe briefly hav
bright and dark fringes are obtained on the screen ir
front of a double slit. Hence, obtain the expression for th:
fringe width.

Draw the intensity distribution curve ocbserved on th

screen due to diffraction. (1+2)+.
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