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You may use the f(ollowing values of physical constants wherever

necessary

Was ol & e sew o) & sl sravas & gEm e a6d

c=3x10% m/s
h=6-63x10"3* Js
e=1.6x10"19 ¢
4nx107" Tm A-!

Ho

€ 8-.854x10712 2 N-1m-2

o

1. 9 2 C-2
ane, O9%10°" Nm2C

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

Mass of neutron = 1-675x10 %" kg
Mass of proton = 1-673x 10727 kg
Avogadro's number = 6023 x 1023 per gram mole

Boltzmann constant = 1-38x 10723 gK-1
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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 : 1x 14 =14

(1)

(1)

(iii)

A charge of 100 pC is placed at the centre of a circle of
radius 5 m. Work done in moving a unit positive charge

around the circumference of the circle once is
(a) 500 J (b) 20J
(c) 0-05J (d O0J.

The capacity of a condenser is 2x107° F and its potential

is 200 V. The energy released on discharging it fully

will be
(a) '0-:02J (b) 0-04J
(c) 0-08 J | (d 0-16J.

The resistance of a bulb-filament is 100 Q at a
temperature of 100°C. If the temperature coefficient of the
resistance be 0-005/°C, its resistance will become 200 Q
at a temperature of

(a) 200°C (b) 300°C

(c) 400°C (d) S00°C.

NS-PHYS L 17 of 40
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(wv)

W

(vi)

(vii)

A current carrying long erect wirc is kept at an angle 0
with an external uniform magnetic field. The wire

experiences highest force if

@ 0=0° (b) ©6=30°

(c) 0 = 60° (d) 0=90°.

Electromagnets are made of soft iron because soft iron
has

()  low retentivity and high coercivity
(b}  high retentivity and high coercivity
(<) low retentivity and low coercivity

(d) high retentivity and low coercivity.

When a magnet is taken towards a coil, the induced emf
depends on

(a) the number of turns in the coil
(b) the speed of the magnet

(c) the resistance of the coil

(d) magnetic moment of the magnet.

Alternating current cannot be measured by D.C.

ammeter, because

(a) alternating current cannot pass, through D.C.

ammeter

(b)  alternating current changes direction

(c) average value of current for a complete cycle is zero

(d) D.C. ammeter will get damaged.

NS-PHYS 18 of 40
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(viiij The energy of an electromagnetic wave is distributed

along its electric and magnetic fields in the ratio
(@ 1:1 (b) CZ%:1
© JC:1 d C:1.

(ix) The refractive index of the material of a double equiconvex

lens is 2-S. If R be its radius of curvature , then its focal

-

length is
@ O (b) R/3
() 2R ' (@ 3R

(x) In Young’s double slit experiment, if a thin glass plate is

placed in the path of one of the interfering beams, then
(a) the fringe width decreases
(b) the fringe width increases
(c) fringe pattern is shifted
(d) fringe pattern is L{naﬁeéted.
(xij The magnitude of saturation of photoelectric current

depends upon

(a) frequency (b) stopping potential
(c) work function _Ad) inténsity of light.
(xiij The relation between angular momentum ( L ) and

radius ( r) of an electron revolving in a Bohr-orbit is

_(a) Lexr
b) Loecr™!
(c) Ler?
(d) does not depend on raciius.

19 of 40
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(X11)  The logic gate for which output is high, when at least one

mmput is low, is

(a) NAND (b) AND
()  NOR (d) OR.
(Xiv)  The process in which the amplitude of the carrier wave is
‘made Proportional to the instantaneous amplitude of the
signal wave is called
(@)  Amplitude modulation (b) Demodulation
(¢} Amplification (d) Rectification.
_ SECTION - 1l
———
——
g [ Short Answer Type Questions ]
=
= GROUP - A
=
=
=2. Answer the

following questions in one sentence each

( Alternatives are to be noted ) : lxq4=4

(i)

A particle of charge g moves with a velocity v at angle 0

to a magnetic field B. What is the force experienced by the
particle ?

OR

What is the unit of magnetic pole-strength ?

(ii)

Why is spark produced in the switch of an electric circuit,

when light is put off ?

NS-PHYS 20 of 40
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(i} Name the shape of a wave-front originaling from o linc

source.
OR
Which plane is defined as the planc of polarisation in a
plane-polarised electromagnetic wave ?
(iv) In a transistor, base is made very thin and doped with
little impurity atoms, why ?

OR

Which one you prefer to usc among common-base or

common-emitter transistors as amplificr and why 7

S

Answer the following questions in short (Alternatives are

[ Subjective / Descriptive Type Questions ]

GROUP-B
to be

2x5=10

noted ) :

3.

e materials used for making standard resistance. Give

1 +1

Name th

reasons for this choice.

OR

What will be the change in drift velocity of the electron, when

(i) the length of the conductor is doubled keeping the terminal

potential difference constant, (ii) the terminal potential

f the conductor is doubled keeping the length
1+1

difference o

constant ?

NS-PHYS 21 of 40
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4.

N

A circular coil of 200 turns and radius 02 m carrics a current

of 14 A. What is the magnitude of magnetic moment associated

with the coil ? 2

How are infrared waves produced ? Why are these waves

referred to as heat waves ? 1+1

OR

A plane clectromagnetic wave travels in vaccum along positive

X-axis. Write the (i) ratio of the magnitudes and (ii) the direction

of its electric and magnetic field vectors. 1+1
Deduce the expression N = N, e™, for the law of radioactive
decay. https://www.westbengalboard.com 2

What is space wave propagation ? Why is it limited to small

distance over earth’s surface ? 1+1

OR

If the highest modulating frequency of the wave is 5 kHz, find

out the number of stations that can be accommodated in

100 kHz bandwidth. 2

GROUP - C

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

3x9 =27
Derive the expressions for the electric field intensity and

potential at any point along the axial line of an electric dipole.

2+1
OR

NS-PHYS 22 of 40
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10.

11.

. . =»
An clectric dipole of dipole moment p placed in a uniform

. -+ -
electric field of intensity E. Show that the torgque (1) acting on

- =

the dipole is given by _1:'= p x E. Hence, define clectric dipole

moment. 2+ 1

rs on which capaecitance of a capacitor

(a) What are the facto
1

depends ?
ted in series.

2

(b) Three capacitor of different values are connec
Determine their equivalent capacitance.
OR
0 V. After
ed, what
hat will

A parallel plate capacitor of 300 pF is charged to 20

disconnecting, if the distance between its plates is halv

will be the potential difference between the plates and W

be the change in energy stored in it ? 1+2

State Ampere’s circuital law. By applying this law, obtain an
id at a point well inside the

expression for the magnetic fie
1+2

solenoid carrying current.

the relation between apparent depth and real depth
1

(@) Write
with refractive index of dense medium.

(b) Two immiscible liquids of refractive indices p, and p, are

placed in a vessel. The depths of the two liquids are

d, and d, respectively. There is a point at the bottom of

the vessel. Show that the apparent depth of the point
d, d,

when viewed vertically from above is given by —+—=

. 2
My Ha

OR
|NS-PHYS 23 of 40
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13.

(a)

(b)

What 1x Raman cffect ? |

The refractive indices of Flhint glass prinm for violet and
red  colours are 1662 and 1644 respectively  aned
refracting angle of prism is 10°, Calculate the dispersive
power and the angular dispersion of Flint glass prism

with respect to the two colours. 1+1

In a single slit diffraction, how does the angular width of the

central maximum change when —

(a)

slit width is decreased ?

(b)  distance between the slit and the screen is increased ?

(c) light of smaller visible wavelength is used ?

Justify your answer in each case. IL+1+1

OR

(a) Define resolving power of a telescope. 1

(b) How does the resolving power of the instrument depend
on the diameter of the objective and the wavelength of the
light used ? 1+ 1

(a) Write down the Einstein’s photoelectric equation. Explain
the emission of photoelectrons from a metal surface using
this equation. 1+1

(b) Plot the variation of photoelectric-current with respect to

collector plate potential for different intensities of incident

radiation. 1
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15

16

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

B -530

orbit s

1

The energy of the electron in the first Bohr

-13-6 eV Calculate Rydberg's constant

Draw the energy level diagram for hyvdrogen atom Mark

the transitions corresponding to the serices lving 1in the

ultraviolet region and visible region Pl

OR

Draw a diagram to show the vanation of hinding enecrgy
ss numbers for diffcrent nud ley and

per nucleon with ma

mentuon its two features

Why do lighter nucie1 usually undergo nuclcar fusion 2 1

For an extrinsic semiconductor, indicate on the encrgy

band diagram, the donor and acceptor levels 1

Briefly explain how the diffusion and dnft currents
contribute to the formaton of potential barner in a pn

juncuon diode. P

OR

What 1s hight emutung diode (L.E D) ?

Draw a circuit diagram for biasing it and explain 1ts

acuon ] ]

With the help of a labelled circuit diagram, explain the

working of n-p-n transistor as an amplfier 1in common

emitter configuration 2

Why are output voltage signais and input voltage signals

remain out of phase with each other for this ampiifier 2 1

OR
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(a)  Draw the logic symbol of OR gatc. 1

(b) Write its truth table. 1

(c)

Draw the diagram for the arrangement of this gate using

Junction diodes. 1

GROUP - D

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

Sx3=15

17.  (a) Define current density and relaxation time. 1
(b)  Derive an expression for resistivity of a conductor in
terms of number density of charge carriers in conductor

and relaxation time. 2

(c) Two electric cells of emf E, and E, and internal

00 G AR

resistances r, and r, respectively are joined in parallel, so

as to.give current in the same direction. Establish

expressions for equivalent emf and internal resistance of

the combination. 2

OR

(a) Write the principle of potentiometer. 1

(b) How will you compare the emfs of two primary cells using

a potentiometer ? Explain with a circuit diagram. 2
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() Using Kirchhoff’s law, determine the value of current [, in

the given electric network. 2

20 Q
W
Lt 40 Q

—— W ——{—

Lgov

J WWW—
80V 20Q

12 w

18. (a) Draw a labelled diagram of A.C. generator. 1

(b)  Obtain an expression for the instantaneous value of the

emf generated in A.C. generator. 2

(c) The primary and the secondary coils of an ideal step-
down transformer consist of 600 and 25 tumrns
respectively. When the primary coil of this transformer is
connected to 240 V mains, the current in the primary coil

is 15 A. Calculate —
(i) the current in the secondary coil. 1

(i) the average power delivered to the output circuit. 1

' . — R )
19. (a) Deduce the relation %-%:%, when refraction

takes place from rarer to denser medium (p, > u,) in case

of a convex surface. 3

(b) Using above formula, deduce the lens maker formula
1 _ -l -1
T =(p 1][R R2 ] : 2

OR
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(a)
(b)

(c)

-N.PHYS(NS)/24({05)-530

What is fringe width ? 1

Prove that width for bright fringes is the same as for dark
fringes in the interference pattern in Young’s double slit

experiment. 2

Write two points of difference between an interference

pattern and a diffraction pattern. 2
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( HINDI VERSION )

I qfRa ¥ ag frawdia Ty (MCQ) AT WY I U (SAQ) F T
wew e gfiw rABLE w Rt

SECTION -1

( =g fawedta v )

1. mmmwmﬁa@ﬁﬁﬁﬁﬂwmgﬁlﬂﬁﬁﬂﬁ:

(i)

(i)

(iii)

1x14=14
100pcm@m5mﬁw%@%%ﬁmw§m‘élqﬁ
£ offy ¥ 97 i T IHE U9 R H e d fem
cach
(@) 500J (b) 20J
(c) 005J d 0J.

frcft GuThe 6 i@l 2x10~° F a1 3@ fve 200 v B

qof &7 @ FAARE FA W qH ol vt
(@ 002J (b) 0:04J
() 0-08J (d) 016J.

100°C ¥ a9NA W fRd wea g & wfedy 100 Q@ 21 afR
gy &1 Qe TUI% 0-005/°C & @ FRd @mu e W IEH
yfadly 200 Q &1 ?

(@) 200°C (b) 300°C

(c) 400°C (d) S00°C.
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(iv)

(v)

(vi)

(wvii)

frdt yraTdl we diw AR & 9T §4IER g 67 % Ay
N ¢ T @ T | AR Hftan w1 WG Fam, Al

(@) 0=0° (b) ©=30°

() ©6=60° (d) ©6=190°.

farem T T o w1 T A @, iR T e d 2§

(@) = umor s (retentivity) aen 3= fnf&an (coercivity)
(b) I URYT gwar qu I= FAmfEa

(©) = urw gwmen aen frm fonfean

(d) I= grw swa o = Pafaan

vo et g w) w pugeht ¥ wfa e sar @ @ @ R
T fft =5t @

(a) Fusel ® W H T8 |

(b) T H A W

() Fusel! & Wiy W

@ T F TR I |

yearadi g1 F fE D.Ccowdte gra wran @ s g wathe
(a) wEEd Ui D.C. Gt & AR T 51 gl

(b) wearadi ur fewn aReda w2

() T ol wish ¥ WRI 1 3w WA A R

(d) D.Cc. ¢fixt gfaw & smam|
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i) feh g gkt ain @ s e faga awn Ak A 3

(ix)

(x)

(x1)

T ¥ arqura A faafa gt 21
(@ 1:1 () C*:1
) JC:1 d C:1

ts fg-@dlae (double equiconvex) dg F dgd &
maﬁqiaaz-smﬁﬁgmﬁamﬁw%,?hq%m@é‘ﬁ

(a O (b) R/3

(c) 2R (d) 3R.

i ¥ Refog am § af} wh Taen WE @ Afwo fi6 S
s * OPl | W@ IR, @ |

(a) B <erd gl

(b) Tha <terd werh

) Bha ded wmmaRa gm

(d) Bt ded w = wa 7€ @

weTw1 frgga w1 <l Ggwa Y AW (magnitude) Pt STt 2

(@) IR W (b) FAOth fava W

(c) S HeH W (d) s A e @

NS-PHYS 31 of 40

e


Guest
Rectangle


MR T

Q.N.PHYB(NS)/24(05) 530

Ixnj

(xiii)

(xiv)

el W e oy B3 U gewgla ) fawan (- ) e Ty
AN (1) @ gy R

(a) Loer
(b) Loocr!
(c) L < r?

d)  FBrem @ Pk 7@ s 2

S FE A HW & AW (inpuy) P @ @ afbE e Py Ry
Bt outpuy) 3= 2, 2 |
(a) NAND (b) AND

(c) NOR (d) OR.

%mmmmwmﬁﬁmﬁfﬁqﬁaﬁ%
AR 3T & Jureht wrn s 2, FEeman 2

(@) ™ Mg (amplitude modulation)
(b)  EMFEA (demodulation)

(€ aREdq
(d) - feg=m
SECTION - Il
( 1Y 39T v )
GROUP - A

ﬁmﬁmm%mw—wwﬁé(mﬁnﬁmmi):

(i)

l1x4=4

q W H1 TF T T =T 87 B F 9 0 oy w van §
Tl 81 H TR A a1 RN o

3reran
THH Y& ARF (pole-strength) H = RIR P
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(n)

(111)

(iv)

mmmﬂﬁwm%a’rfﬂqaqﬁw%&ﬁdﬁnﬁﬁﬂ
€ 39 g 2
et Y@t BYa @ 3= AW F ATHR H A FA=TY
Jreran

ﬁﬁﬁm—gﬁaﬁga-gmﬁwaﬁﬁwaaéamﬁﬁm
Twaa + gfoniya f s 2 2
ﬁ?@zﬁwﬁmaﬁa@ﬂmmm%mwm
Y@ TN | wifea fean sren 21 &4l 2

uaT

mﬁuﬁummmaﬁwﬁﬁﬁmﬁ'ﬂmm%
®q 1§ aq aiftes aftgar 0 o &6 ?

( fawafrs / avies w9 )

GROUP - B

BrfaRed gE ¥ I AR (Afors W W @[ <) ¢ 2x5=10
mwﬁﬁuvﬁ%gngm@%mm1ww{choicq%§

3.

HIOT 2|

1+1

3Yar

[i]ﬁ%ﬁéﬂdmma&mﬁﬁwwmwﬁmm
2, (ii]ﬁéﬂﬁﬁﬁmmm%mﬁﬁmaﬁgmﬁ
foan ST 2, 79 SO F JrgaTe 3 # F e g 2 1+1

200 %3 @ BT 0-2 m et gefa Fueelt 14 A h TH U IgT FA

tlsngzm?ﬁﬁdiﬁagmﬁmmqﬁwm[magnimde]mm?

2
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NI (Infrared) a1 HA Jeqw KA R 2 64 AT @) BN By gy

W gefa fda R b

AU
T wad faga - @ vm x-00 % aa fada 8 mE o gy,

(i) I (magnitudes) & FaE aw (i) 9 9ga au gk gy
afewt € fem ford

1+
WAfFen % frm & g N= N, e atfireafis B oZem w4

HTHN (Space) a0T Haol 741 & ? Teaft ) Hag W ITg 1 B h 7

diftm 2 2 1+1

AU

e AT H IAW Wgew IR 5 kHz R A 100 kHz Avg e §
Rl Fem fawrel R awmiifm fan s gear 21 2

GROUP - C
frafafa aei & sw S (dafrs woil w wm 3) -

8.

3x9=27

ﬁm@ﬁmmﬁﬂﬂﬁgﬂﬁﬂm@ﬁﬁm{along]ﬁm

ﬁi 4 favg & foe == (expressions) Tt | 2+ 1

YT

Freft 7 (uniform) E e % faga 4w 8§ Ry st 3 3 R
feua = @ Al B RE w s W @ st (1) @

= pxE g fean s 21 frem Rym smoph <y aformn 3 2+ 1
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9 ()

(b)

d Weh & -am & foaw guife ) wifen folk & R 2 I

fafim mail & i duia ®) dofisen § G fean mm R 3T
qagey utitan &) norn 611 2

AU

TH WEI e Ui 300 pF W 200 V a% FRfE fEa m@ Rl
freiifa #) % are aR @t & 4 i g amh G IR } @ <
& e fava sfax = @M A 3ai swweiia et § w9 afEdd 8P P

1+2

10. U #1 wRwefty fag wamd) 39 Baw % wEm g anErd (3ATE)
m%mﬁm%mmma@mﬁaﬁl 1+ 2

11.  (a)

(b)

(a)

(b)

Tus Temm % auadts % @ STE TEud a1 awafas Teas |
gay fod| 1
et &wam &, @ pz%aaﬁaﬂﬁaaﬁiaﬁr@w%laaﬁ‘i
i TET HE: d, A1 d, ¥ W@ B I A & g #1 FWR

seafu: @) W zaid 6 famg s TE %+ﬁ a0 @

Ha

ATl B 2

U gTE TR ? 1
Ff A o wil % foe fRe wiw oW ¥ swadas A
1-662 a1 1-644 & a1 fsw w1 uada o 10° 81 QA TN &+
ey # fRde wia frow & oi@uw gwar aen iy fagaon K

MU | 1+ 1

35 of 40


Guest
Rectangle


R

Q.N.PHYS(NS)/24(05)-530

1..1

w

14.

U g (Shy) faada 8 =Ny sfay 1 w0y Agid ba aliafta g4 )

T

(a) fosg Y dterd ge ot @ 2

(b) MranmwiddfaNghagadar

()  ¥EW T (smaller visible) TR & WHM & T&M fagy
ST @ 2

TF TS § Y I 1 G i 1414

o

(@) T (Telescope) # falza sman HY afvme 2 1

(b)  STH A T sma FA Afgvas &1 =W qA uwmw F
qureed @ fnft s g 2 1+1

(@) IR F v Rrgd wiRw R TR @ gR0 Red i
TH ® YT §EH F IeAeiT d) SaTEd S 1+1

(b) fafm Faasil $ smofea R 3 Sl @ fom ¥ Tef §
T e wrr & afedw Y @@ ie (plot) HE 1

(a) TS AR &N H 3 H St 136 eV 2| R Padis 0
TUET W 1

(b) mmﬁmmmﬁlﬁ-ﬁﬁamw
&3 ° @a gL Avft % Fe A (transitions) 1 fafsw =)

1+1
FroEn

(@) fafm Sl ¥ somm wenait & a s gfeaam dw e

% ufEda gl ¥ T aw G 9 TEE ) waol w1 33w
1+ 1
(b)
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15

(@)

(b)

s Wagsfl yndarew R Hal Qug glaun G a4 adl ufem sati

& yfua &l !

48§ wp &l QA faww (diffusion) aY1 H99I® unrd p n afu

gt A fawa @ & Fmfn § feean @ R 2

o
(a) WY I A (L.E.D.) F1 8 ? 1
(b) Sﬂmﬁam%@wmﬁaﬁ%mwﬂﬁwaﬁm
*| 1+ 1
16. (a) Amifeq ohoy Rm  gEEa @ wafs It e 3
qats % €9 § n-p-n g H Frifaf w wE S 2
(b) v@ Ya¥E ¥ Th q@ & Wiy Prfn dieea @A aur A Feed
T a1 faafia el (out of phase) § & 91 @ ? 1

ryan
(a) OR T2 &1 dTfee ddhd Wi | 1
(b) Fah @ @l ferd 1
(c) Hf Trael  wam g 3@ e % gurieE og e @il 1

GROUP - D

Profafias wei ¥ 39 AR (Jfus FH W @ Q) 5x3=15
17. (a) Ut g a1 fasifd #1e (relaxation time) sh! qRMTET S 1
(b) Ryl arer 1 AW aEEl ) wen e au fayifa s % 9w
# grers H TRusal ¥g T Ao GA 2
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i

18.

1rrr

(<)

(a)
(b)

(c)

(a)
(b)

(c)

Ra g o g, aw , aw r, & s gfanu @ 5

Rrga el &) amim § g T R af os A R un @ A g
AR w70 4. @, e awn i wfiu &g =9 fas

A

i {Potcnhometer] =1 fagia fad| 1

@ﬁmm%mmamaﬁ%ﬁ 1. €= ¥ 3

FY go FH 2 qiey g diest wE B o

freats & fam =1 wim g wem fage stesed § U ® am

1, % fakw =) 2

;2* I 40V
[ WA
80V 200
T GEdl 4T JAHA & U Amifed g @i ) 1

mmmﬁaﬁmﬁaﬁ.m.ﬁ%mm%@
HAftysisrs freret

2
T Ned IRl ZEeeR & wufrs @ Refas gposhal §

FHA: 600 A 25 W {1 I W TG AN wufrs poesh B

240 V ¥4 % WY ST S ] a9 wrufhes puesht § w15 A 2
M R —

(i) fefas Foseh d umm

(i) Tl aftay o= 3qd (delivered) 3ttaa wiftw) !
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19 (a) fEH 399 gAe % Ome # fatER WTER (u, > u,) H FU3 HTUW

yu sads A g aw wan 22 Mo D0 @ g U3

v u

(b) Wﬂmqammzmﬁumqa?qp—n[R RJ]ET

{a) fﬁilmmlJ I

fae #i fe an & fghos gam 8 safasom 474 0 4w fa aw

]

wien B & drgrd e R .

ve erfremm fEa Y24 aw ve faeda fa %23 & fa ya &

fazsn & ferd 2

https://'www.westbengalboard.com
Whatsapp @ 9300930012
Send vour old paper & get 10/-

A P 99 A 3R 10 I9F 9,
Pavtm or Google Pay &
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