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® This Question Booklet consists of 32 pages.

® This Question Booklet is in three versions — Bengali, English

and Hindi. In case of any doubt or confusion, English version

? will prevail.

® - Attempt the questions as per the ins
ain Answer Script, nowhere

tructions given there in.

Write the answers only in the M

else.
® Do Rough Work, if necessary, in Main Answer Script and cross

it diagonally.
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You may use the following values of physical constants wherever

necessary :

Wﬁaﬁ?ﬁ%ﬁwmmﬁaﬁﬁﬁwﬁmmmﬁ%:

c=3x10% m/s
h=6-63x1073* ;
e=1-6x10719 ¢

o= 4nx1077 T m A-1

€ = 8-854x10712 2 N-17-2

1 - 9%10% Nm2 o2
47t€0

Mass of electron (m,) = 9.1x1073! kg

Mass of neutron = 1.-675x 10_2,7kg
Mass of proton =.1-673x107%7 kg
Avogadro's number = 6 -023 x 1023per gram mole

Boltzmann constant = 1-38x10723 JK-1
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( ENGLISH VERSION ) -

The questions relateq 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 :

(i)

1 x14 =14

A charge Q is placed at the centre of the line joining two

charges +q and +q. The system will be in equilibrium

if Qis
@ -gq (b) -2
@ -2 @ -1

Three capacitors each of capacitance 4 HUF are to be

connected in such a way that the effective capacitance is

6 pF. This can be done by connecting
(a) each of them in series
(b)  each of them in parallel

(c) - two in parallel and one in series

(d) two in series and one in parallel .

4

NS-PHYS
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(i)

(iv)

v)

(vi)

| PHYS-23/X11/204% |
A current of 3 A'flc;ws through a 3 Q resistor when
connected across a battery. The same battery supp}ies a
current 0:75 A when connected across a 15 Q resistori
The internal resistance of the battery is
(@ 025Q. (b) 05Q
© 10Q - d 15Q
Under the influence of a uniform ‘magnetic field, a
charged particle Ais moving -in a circle of radiﬁs R with |

constant speed V. The time period. of the motion

(a) depends on both Rand V

(b)  is independent of both R and V

(c) depends on R and not on V

(d) depends on Vand not on R

If the angle of dip at a place is 60°, the ratio _of horizontal

component and vertical component- of earth's magnetic

field is
1
@ B b =
() 1 (d) cannot be told

The power factor of L.C.R. circuit at resonance is

@ V2 CIES

€ 1 (d) zero

NS-PHYS 4 of ¥




(vii)

(viii)

(ix)

PHYS-23/X11/2046(08)-NS

‘ ' “supply.
An electric lamp is connected to 220 V, 50 Hz supply

Then the peak voltage is
(a) 270V (b) | 211V
(c) 311V (d 330V

The highest wavelength among the following

electromagnetic waves is

(a) Infrared ray ' (b) y-ray

(c)  X-ray _ | (d) UV-ray

For a prism of refractive indeJ;c \/—37 , the angle of minimum

deviation is equal to the refractive angle of prism. The

angle of refractive prism is
(@) 60° (b) 45°
()  30° d 90°

The condition for containing secondary maxima in the

diffraction pattern due to single slit is

(a) asinf = ni (b) asinb=@2n+1)r/2
© asinb=nZ (d) asiné =(2n +1)A

(xi)

(xii)

The slope of the graph between frequency of incident light

and stopping potential for a given metal surface will be

(a) h - (b) eh
© 2 d) e

In hydrogen spectrum the ratio of the minimum
waveiengths of Lyman and Balmer series is
(a) 1:4 (b) 4:1

() 534' (d 4:3

NS-PHYS)| o . 15 of 32
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(xiii) - Universal gates are

(8 AND and OR (b) ORand NOT

() AND and NOR (d) NAND and NOR

noise is most likely to affect'

(xiv) In communication system,

the signal
(a) at the transmitter
(b) in the transmission medium
(c) in the information source
(d) at the destination

- SECTION - II

[ Short Answer Type Questions ]

GROUP - A
2. Answer the following questions in one sentence each
( Alternatives are to be noted ) : 1x4=4
(1) How is a galvanometer converted into an ammeter ?

OR
Can neutrons be acclerated in a cyclotron ? Why ?
(i) ~ Write the relation between weber and tesla units.

(iiij When a lens is dipped into water the magnitude of its

focal length decreases. ( Write True / False )
OR |
How can a coﬁvex lens behave like a diverging lens ?
(ivy  Light emitting diodes emit light in which bias ?
' OR

Write the Boolean expression for NOR gate.

NS-PHYS 16 of 32
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[ Subjective / Descriptive Type Questions ]

GROUP - B .

Answer the following questions in short (Alternatives are to be

noted ) : 2x5=10

3.

Explain with the help of graph, the variation of conductivity
with temperature for a metallic conductor. 1+1
OR -

How would you arrange 40 cells, each of emf 1-5 V and internal
resistnace 0-2 Q to send maximum current through an external

resistance of 0-5 Q. Calculate the maximum current. | 1+1

A bar magnet can be treated as an equivalent current carrying

solenoid. Explaiﬁ. . | ' 2
| "OR

Distinguish between the magnetic properties of a dia-, para-

and ferromagnetic substances in terms of : (i) susceptibility,

(i1) mégnetic permeability. . 1+1

What do you mean by displacement current ? Write down its

expression. | 1+1
. or

Write the names of electromagnetic radiation, which are used

for (i) viewing objects through haze and fog, (ii) radar. . 1+1

A radioactive substance decays to % th its initial activity in

30 days. Calculate its half-life. E 2

Draw a labelled block diagram of a communication system. 2

NS-PHYS)| 17 of 32
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GROUP -C

are to be noted) :

Answer the following questions (Alternatives
3x9=27

ctric field at any point

8. Applying Gauss's theorem, find the ele
3

due to a uniformly charged infinite conducting thin plgte.
OR
(a) Define electric potential at a point in electric field.

(b) A 10 C charge is kept in vacuum. Find the work done

needed to bring a 2.C charge at a distance 5 metre from

10 metre. 1+2 |
9. Define capacitance. Derive an expression for the capacitance of
' 1+2

. a parallel-plate capacitor.
OR

A capacitor 6f capacity 20 pF is charged with potential 10 V.
Another capacitor of capacity 60 uF is charged with potential
30 V. They are connected in such a way that their potential is

same. Find the common potential and charge of each capacitor

after connection. : ' 1+1+1

10. Write down the vector form of Biot-Savart's law. Using this law,
derive an expression for the magnetic field at the centre of a

circular coil carrying current. ) 1+2
OR

A galvanometer of resistance 100 Q gives full scale deflection for
a current of 1 mA. How will you convert it into (i) an ammeter of

range O - 1 A and (ii) a voltmeter of range 0 -1V ? 17 + 17

NS-PHYS " 18 of, 32
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12.

13.

14,
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By stating 31gn conventions and assumptlons made, derive

mirror formula =+ 1 = 7.- for the concave mirror. 3
v u

What is hypermetropia ? What is its cause and how can it be

corrected ? Explain with a proper diagram. S 1+1+1

OR

What is normal adjustment ? An astronomical telescope, when
in normal adjustment. has magnifying power 5. If the distance

between two lenses is 0-24 m, find the focal length of both the

lenses. 1+2

(@) Why is the frequency and not the intensity of light source

that determines whether emission of photoelectrons will
occur or not ? Explain.

(b) Photoelectric work function of a metal is 1 eV.
Light of wavelength A =3000A falls on it. Calculate
the velocity of the emitted photoelectron.
(h=6-63x10"* Js, m, = 9.1x1073! kg) 1+2

OR

(a) What do you mean by dual nature of matter ? Derive an
expression for De-Broglie wavelength of a photon.

(b)

When electron is accelerated through 500 eV, what will be

the increase in mass ? (1+1)+1

(a) State Bohr's postulate of quantisation of angular

momentum of the orbiting electron in hydrogen atom

(b) Obtain an expression for radius of orbit of electrons in

hydrogen atom by using Bohr's postulates, 1+2

NS-PHYS 19 of 32



15.

16.

Answer the following questions (Alternatives are to be noted) :

17.

R B g e

PHYS-23/X11/2046(08)-Ns
it di ‘ e rectiﬁcf using p-n
Draw the circuit diagram for'a full wav

: s ek show th _:_.
junction diode. Explain its working principle and €

| 1+ 1+1
input-output waveforms. l

OR

With the help of a circuit diagram, explain the use of Zener

diode as a voltage stabilizer. ‘ 1+2

Draw a circuit diagram to study the input and output
characteristics of an  n-p-n transistor in common-emitter
configuration. Draw the. ‘typical input and output

characteristics. 1+1+1
OR

What is logic symbol and truth table for NAND gate ? How is 1t
used to obtain OR gate ? 1+1+1

GROUP-D

Ox3=15

(@) Explain the term 'drift velocity’ of electrons in a
conductor. Hence obtain the expression for current

through a conductor in terms of drift velocity. 1 +2

(b) A potential difference of 5 V is applied.across a conductor

of length 0-1 m. Calculate the drift velocity of electrons, if |

the electron mobility is 5-6x107° m2 V-l g-1, 2

OR

NS-PHYS 00 of 32




18.

19.

@

(b)

(a)

(b)

(a)

What is a Wheatstone brid

PHYS-23/XI1/ 2046]0§‘|-NS

ge ? Apply Kirchhoff's rules of

L : 3 ncin
electric circuits to obtain the condition for bala g

Wheatstone bridge. 1+2

Draw a circuit diagram for a metre bridge to determine

the unknown resistance of a resistor. 2

Define self-inductance of a coil. Show that magnetic

energy required to build up the current I in a coil of self-
inductance L is given by %LI 2, 1+2

Calculate the inductance of a solenoid containing

1000 turns, if the length of the solenoid is 0-2 m and its
cross-sectional area is 5x10™% m?2. B+

Using Huygens' construction, draw a. figure showing the
prdpagation of plane wave refracting at a plane surface
separating two media. Hence, verify Snell's law of

refraction. 142

An unpolarized beam of light is incident on a group of
three polarising sheéts, which are arranged in such a \véy
that the characteristic direction of each polarising sheet
makes an angle of 30° with that of the preceding sheet.

What fraction of light is transmitted ? 2

OR
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(@) In Young's double slit experiment, deduce the COnditiof;

for (i) constructive and (ii) destructive interference,atg
point on the screen. | 241 ‘ll
(b)  Draw a graph showing variation of the resultant intensitl;

In the interference pattern against position on the Screep
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(iv)

(v)

(vi)

(vii)
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(viii) ﬁﬂﬁmwﬁamﬁmmﬁwﬁe&m% ‘
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()  X-fortor | (d) Uv-Ter
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(a) 60° (b)) 45°
(g 30° | (d 90°

x) Wf@z%wﬁaﬁ?ﬂﬁﬁﬁ?ﬁwmaﬁﬁm'

I
(@) asin®=nk (b) asin®=(2n+1)r/2
(c) asinb = n.—% (d) asin®=(2n+1)A

(xi) Wﬂﬁmﬁwﬁfmaﬂﬁﬁwﬁmﬁrwﬁﬁ%ﬁ

fqurer & ST T Y BT @l
@ h (b) eh
(©) h d) e
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