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You may use the following values of physical constants wherever

NeCessary

wias Fraaiel & e gyew o=l ) sl sravas & vam @ A6

c=3x10% m/s
h=6-63x10"3 Js
e=1-6x10"19 ¢

Hy = 4nx1077 T m A-!

€ 8-854x107!2 2 N-1m-2

0

= 9 2 -2
ane, O9%x10°" Nm2C

Mass of electron (m_) = 9-1x 10731 kg

Mass of neutron = 1-675x107%7kg
Mass of proton = 1-673x 10727 kg
023

Avogadro's number = 6:023 x1 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 : 1x14 =14

(1)

(11)

(iii)

A charge of 100 uC 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) 500J (b) 20J
(c) 005 J (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
(@ '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 ‘ 17 of 40
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(iv)

W)

(vi)

(vii)

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

experiences highest force if
(a o0=0° (b) ©=30°
(c) 0 = 60° d) 6=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.

NB-PHYS 18 of 40
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(viiij The energy of an eleclromagnetic 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
(a) 0 (b) R/3
(c) 2R ' (d 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{naﬂeéted.

(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) Ler
b) Ler™!
(c) Ler?
(d) does not depend on raciius.

NS-PHYS 19 of 40
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(x1u)

(xiv)

The logic gate for which output is high, when at least one

mnput is low, is

(@)  NAND (b) AND

(€0 NOR (d) OR.

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 - 11

—

=

g [ Short Answer Type Questions ]

=

= GROUP - A

=

-

=2. Answer the following questions in

( Alternatives are to be noted ) :

(i)

(i1)

to a magnetic field B. What

one sentence each

1x4=4

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

is the force experienced by the

particle ?

OR

What is the unit of magnetic pole-strength ?

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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(1)  Name the shape of a wave-fronl originating from a line

source.

OR

Which plane is defined as the plane 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 ? .

p——

Answer the following

[ Subjective / Descriptive Type Questions ]
GROUP-B

questions in short (Alternatives are to be

2x5=10

noted ) :

3.

Name the materials used for making standard resistance. Give

reasons for this choice. 1 +1

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, (i) the terminal potential

difference of the conductor is doubled keeping the length

constant ? 1+1

NS-PHYS 21 of 40
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9.

N

A circular coil of 200 turns and radius 0'2 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 electromagnetic wave travels in vaccum along positive
X-

of

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

its electric and magnetic field vectors. 1+1

Deduce the expression N = No e-}'t , 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 torguc (1) acting on

. . - - - . .
the dipole is given by t=p x E . Hence, define clectric dipole

moment. 2+ 1
(a) What are the factors on which capacitance of a capacitor
depends ? 1

(b) Three capacitor of different values are¢ connected in series.
2

Determine their equivalent capacitance.

OR

A parallel plate capacitor of 300 pF is charged to 200 V. After

disconnecting, if the distance between its plates is halved, what

nce between the plates and what will

will be the potential differe
1+2

be the change in energy stored in it ?

State Ampere’s circuital law. By applying this law, obtain an

ression for the magnetic field at a point well inside the

exp
1+2

solenoid carrying current.
tween apparent depth and real depth
1

(a) Write the relation be

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

1. Show that the apparent depth of the point

d, 4

when viewed vertically from above is given by — +—=.
My Ha

the vesse

2

OR
|NS-PHYS 23 of 40
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13.

(a)

(b

What ix Raman ellfect ? |

The refractive indices of Flint glass prinm for violet aned
red  colours are 1'662 and 1644 respectively  and
refracuing angle of prism is 10°, Calculate the dispersive
pPower 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. 1+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

NS-PHYS 24 of 40
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16

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

8 -530

Bohr orbit 1s
1

The energy of the electron in the first
-13-6 eV Calculate Rydberg’s constant
Draw the energy level diagram for hyvdrogen atom Mark

g to the scnes lving 1n the
1+ 1

the transitions correspondin

ultraviolet region and visible region
OR

Draw a diagram to show the vanation of binding encrgy

per nucleon with mass numbers for different nucler and

menton its two features 1+ 1

Why do lighter nuclei usually undergo nuclecar 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 formation of potential barner 1n a pn

juncuon diode. 2
OR

What 1s hght emutung diode (L ED)? ]

Draw a circuit diagram for biasing 1t and explain s

acuon 1 )

With the help of a labelled circuit diagram, explain the

working of n-p-n transistor as an amphfier in common
emitter configuration 2
Why are output voltage signals and input voltage signals

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

OR
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(a)

(b)

Draw the logic symbol of OR gatc. ]

Write its truth table. 1

Draw the diagram for the arrangement of this gate using

Junction diodes. 1

GROUP - D

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

17.

00 A

(a)

(b)

(c)

(a)

(b)

Sx3=15
Define current density and relaxation time. 1

Derive an expression for resistivity of a conductor in

terms of number density of charge carriers in conductor

and relaxation time. 2

Two electric cells of emf E, and E, and internal
resistances r, and r rc§peclively 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

Write the principle of potentiometer. 1

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
—— MWW
he 40 Q

——wWwwW——{—

I g0v

i+ WWW—
80V 20 Q

12 k 4

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

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

emf generated in A.C. generator. 2

() The primary and the secondary coils of an ideal step-
down transformer consist of 600 and 25 turns
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

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

Hy By Ho™Hy

19. (a) Deduce the relation > " a-"Fr when refraction

takes place from rarer to denser medium (p, > p,) in case
of a convex surface. 3

(b) Using above formula, deduce the lens maker formula
1 1 1
__=“,l—1]['—‘-‘—_]. 2
s R, R,

OR




U R A

(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

eXxperiment. 2

Write two points of difference between an interference

pattern and a diffraction pattern. 2
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( HINDI VERSION )

T qfeaa ¥ ag frawdta Wy (MCQ) AT WY IWAT WA (SAQ) F I
wew e qfim TABLE W fre

SECTION -1

( =g farmedita we )

1. mmmwmﬁi}nﬁﬁﬁcﬁﬁﬂwmgﬁ%ﬂﬁﬁﬂﬁ:

(i)

(i)

(iii)

1x14=14
100 pC #1 T IRV 5 m B ¥ J6 H g W @1 g TA
£ qRfYy ¥ 9 3R TH THE uA AW H Sen 7 R
w2
(@ S00J (b) 20J
(¢ 0:05J (@ O0J.

Areftl GaTfhe 6t U@l 2x10~° F aul 3@ fe 200 v 81 W

qof ®7 @ FAEARE FA W qH S e
(@ ©002J (b) 0-04J
() 0-08J d) 0-16J.

100°C ¥ a9NA W fFd wew dg @ wiedy 100 Q 31 af
gﬁrﬂumwmﬁm&ons#c%?ﬁmwmm
yfediy 200 Q &M ?

(a) 200°C (b) 300°C

(c) 400°C (d) S00°C.

29 of 40



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

(iv)

v)

(vi)

(vii)

fordl urETd @ W aR ) @ G9FEN gERE 83 % Ay
N 9 T @ TN | AR Hiteran g &1 WG Ham, 3

(@ 0=0° (b) ©=30°

() ©8=60° (d ©6=90°.

forgm T T wen 1w Al 8, i T e d 2§

(a) = uror s (retentivity) aon 3= fanf&an (coercivity)
(b) I uRY swan qu 3= fmfaan

() T urw gmen aun = P

(d) I= urw gwan aun = Pafean

o fdt g 9 s pueeht F wfy o sar @ @ Y@ A
Ta ol =t @

(a) HUsell A W H & |

(b) FE® hl A |

() Huseh & Wiy W

(d) T=& F FEhE It WY

gearadi g H fRE D.C.wftR gr wnar Tl s g e
(a) wEd YT D.C. Gt & JIMUR &l 1 Wahel

(b)  wearsdi ar fewn Reda w2

(© T ol =i B 9T 1 3NEA WA YA R

(d) D.C. it gfoue & smom)

NS-PHYS 30 of 40



AL

(viti) Mﬁmwmﬁﬁ!ﬁﬁqﬂmmﬁ*

(ix)

(x)

(x1)

... ¥ U A faafa gt 21
@ 1:1 b) C*:1
(<) JC:1 (d C:1L

ts fg-@dlde (double equiconvex) dg ¥ wgd &
3MEdAT® 2-5 |aﬁﬂsmﬁamﬁw%,?ﬁqﬁmq§r@1ﬁ

(a) 0 (b) R/3

(c) 2R (d) 3R.

i ¥ Rfog wdm § af} wh Taen WE @ $ Afvwo fi5 S
wF % AP W @l S @, al |

(a) B <rerd g

() T =terd @grh

c) Tba ded wummaia gm

(d) Bt ded @ ¥ e 7 g

w1 frega w1 ) Ggmen Y A (magnitude) it T 2

@ IR (b) O fava @

(c) T HeH W d) & Y A |
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N}

(xiii)

(xiv)

Il W aan o e g3 vk geawgld ) fawan () oA ®irg
AN (1) & Hey R

(a) Lar
(b) Loar!
(c) L o r2

(d)  Brem s ok 78 s 2

T FE A H & A (inpuy) Fm @ A Al e Ry Ry
B (outpuy 3= 2, 2 |
(a) NAND (b) AND
(c) NOR (d) OR.

%mﬁuﬁmmwmﬁﬁﬁﬁ%ﬁﬂh%
ATHITS I F AT w1/ e 2, FEeman 2

(@) AW WMEE (amplitude modulation)
(b)  EMFEA (demodulation)

(c) ufEdn
(d) - feewmm
SECTION - II
( Y 399 Wy )
GROUP - A

ﬁm%f@amﬁ%mw—wmﬁé(mmwﬁmmi):

(i)

l1x4=4

q IV F TF FN G T=EE 47 B ¥ w0 o HN0 @ p AN A
TEAT 8| HO TR A a F]T A D

0G|
THH Y& A6 (pole-strength) H TR TR ?
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() “Mmiﬁmm%aﬁfaqaqﬁw&ﬁ&ﬁdﬁnffﬁﬂ
RURGER R I
(i) Frd Y@ da A 3= T F FTHR H1 A AT
averan
ﬁ?&ﬁma—gﬁaﬁga-gmﬁaaﬁﬁwaaa:mﬁﬁm
"waa # sfonfa fen s @ 2
(iv) ﬁ?@zﬁmﬁmaﬁa@ﬂmmm%maﬁ@m
YR AT @ wifea foman Stren @) 41 2
g

mﬁuﬁummmﬁﬁwﬁﬁmmm%
®q § g it afmar 3 aun =461 ?

Tﬁwﬁw:aumm)
GROUP - B
Prfarfga wet & o AR (dfous F¥l T EH <) 2x5=10
3. mgﬁﬂuﬂﬁammﬁ%mm:ww{chome]%ﬁ
HT 2| 1+ 1
e

(naaamﬁa'a—rémﬁuaaimaﬁﬁuﬁt@aﬂggmmﬁmm
2, (i) 79 s | Fr @R 9w F I e W R g W
ﬁmm%,ﬁsﬁﬁﬁ%mg%ﬂﬁwwﬂaﬂﬂm? 1+1

s 200 % @ fis 0-2 m AR ghA FuSER 14 A H T R TEF FA
3IW§@Fﬁﬂﬁiﬁﬂ§ﬁiﬁ'ﬂmﬂm[magnitudelﬂﬁlm?

2
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NAWh (Infrared) am &A Jeqw KA R 2 ¢4 A0 @) BN Buy gy

N gefta fea s R |

AU

& wnae faga - o ww X9 % e fada i mE e gy,

(i) I (magnitudes) & FaE a4 (i) T TG T Ty iy
gl 6 fon ford

1+
WAfRes % frm & forg N =N, 7 afireafs B Zem Wl

HATHM (Space) a01 H=w 741 @ ? Jefl ) Hag W Ig 7 B 0 7%

diftm 2 2 1+1

HYyAT

A AT h I=IAw WgeR I 5 kHz @ @ 100 kHz Avg e § 3

RyA N T e g g fear s g 21 2

GROUP - C
Frafafee el & sm e (Iefvs vl w o 3)

8.

3x9=27

ﬁgﬂﬁﬁ?ﬁﬁmﬂﬁﬂﬁ'ﬂﬁﬁgﬂiﬁﬂmw?ﬁﬁﬁn{along]ﬁﬁﬂﬁ

ﬁi 4 fava & foe === (expressions) fmet| 2+ 1

AT

Frelt 7w (uniform) E den % frga 89 8§ Ry st 5 3 R
feua = @ o A i B RE w w1 W @ vt (1) @

= pxE g R s 21 e Rym sl aformn 3) 2+ 1
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9

10.

11.

(@)

(b)

d Weh a1 -a R foaw gurfa 6 wien fok s 2 2 I

fafim mwl & i dufa @ dofen § @aifra fEa ) 3T
g Ut &) o &t 2

AU

TH Wi S Ui 300 pF ® 200 V a6 At fem @ 2l
freifim w3 % e R @ F drw A g anh =G It @ A DA
% = R siax 71 QM aw sai weiia St 4 0 afREdA @ 2

1+2

R %1 ofefa fraw wad) 3@ Pam $ yEm g uRErd ()
Qﬂﬂﬁw%mﬁﬁm%@q{@aﬁuﬁﬁ'&gmﬁwﬁl 1+2

(a)

(b)

(a)

(b)

TEA oo ¥ agadles % Gy STWTE TEE qu areafas Tehs |
gay fod| 1
foreht at@m A p, @ uz%aaﬁlaﬂﬁaaﬁaﬁr@wélaaﬁ
1 TETE HE: d, AT d, § W@ B I A & g #1 IR R

eafu: @) W zuld 6 famg 0 s TEd %+i &

Ha

EiGi] 2

U ST TR P 1
F awn o O % fau e wiw Bem & siwadais s
1-662 AT 1-644 & aur fysu 1 Uad ST 10° 21 QA TH *
Fey § fRie wia frew & oidmw swar @ Sl faggn &

T B 1+ 1
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'l_'l

13.

14.

uwe g (Shy) faada 8 =Ny sfay b &oha N b dhafda g4 )

gig

(a)

fog ) <terd we ol 2 2

(b) T3 qen ugl & oftw A gl g o 2 °

() YEW TW (smaller visible) aUREA F FH® & TWM fary
TN g 2

TF TS A 310 I H HAH H 1+14+)

o

(@) T (Telescope) # e sman Y afvma 2 1

(b)  3IThT ) faigm wmen FA afgws &1 =W aw wEw ¥
aueed @ fnft & @ 2 1+1

(@) R F werw g afe | s@F WM g fed wed
TH | TH TR F Iedei 6 e i 1+1

(b) fafw dsasil $ amofea ffeor ¥g Sondl @ v ¥ wed §
T g aw & ReEdw Y @ ie (plot) i 1

(a) RS AR &N H A B FAt -13-6 eV 2| Rt Braais @
TOET 1

(b) mmﬁmmmﬁlﬁ~mmmw
#3 H Ted g ARt & A @ (transitions) F Rify w11

1+1
R

(@) fafm S5l ¥ somm st & aw wh wfeaam S e

% wftada gl ¥ T Imw G au mE Q) @l w1 33w w
1+ 1
(b)

T HiF & Fseh AT T FermT w0 1
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15

(a)

(b)

G g b Rq sl Qug g qt i qe gt 1At

& gfuaa & 1

HAU W wup el @ faww (diffusion) a9l 99K unrd p n fu

gA1e ¥ fawa a1 & At & fewn a@ Ry 2

FEn
(@) W I@l A (L.E.D.) ¥ 8 ? 1
(b) Qmm@wmﬁa@%mmﬁmaﬁm
Eadl 1+ 1
16. (a) Amifea ufay R © wewa § ks s sffEmE 3
qatds % &9 § n-p-n gt 6 Frifafa w wE S 2
(b) 3@ yav® ¥ T q@ & @y fofn Seea w¥a qw AW e
T¥%q #1 fagfia & (out of phase) A & V14 & ? 1

Jyat
(a) OR 2 &1 @1 d%hd Wil 1
(b) o @ aneft ferd 1
(c) Gfy Trael % WM g 3@ 1 % wnrEeE 7 R die) 1

GROUP - D

Profafas wei ¥ 3w AR (Jwfous wwi T @ <) 5x3=15
17. (a) U g+ aul faxifd %1 (relaxation time) ) qRaTET 41 1
(b) feefl aTer 1 AW arEdl ) gEn T o fasifa we % =
i arers & TROuHa ¥g T Ao GaA H 2

[Ns-PHYS)| 37 of 40



Q.N.PHYS(NAI/24108)-830

Qi

18.

ﬁ.'i
L r.r

{c)

(a)
(b)

(a)
(b)

(c)

Ra w5 o0 g, aw , aw oy, & b gl @ 5

Rrga e &) awim A g mn R A 0% A w2 B gy
AR o0 . @, wa awn s wfiu & s@9w e

AUl

i {Potcntmmeter] w1 fagia fad| 1

%ﬁmm%mmamaﬁmﬂ?ﬁ%ﬁ LA R B

FY gom FH ? qRgy Ry dfas e wH 5

s & fam w1 i g wem fage seseR § YR @ wm

1, %1 o w4 2

;2+ Laov
[ WAV
80V 200
T aTadl U A 1 Uk AifeRd AE @i | 1

mmmaﬁaﬁmﬁaﬁ.m.ﬁ%mm%@
Aftrsgss frewret

2
T MY Iuarll ZeenR & wufhw qwn Rdes gpushi §

FAA: 600 T 25 W F Iq W JEEER AN wrfrs Foesh

240 V 94 % WY ST S ] a9 wrufies pueeht § w15 A 2
MO R —

() fafras Fueeh d am |
i) fiw aftay o= anqd (delivered) 3ftwa wifr) !
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10 (a) faH T9= gAr % Ome # fatER WG (u, > u,) § §93 TTEW

yu soads A g aw wan 22 Mot @l g U 3
v u

(b) Wﬂmqamm:mﬁnmqaifqp—n[’_;—-;]ﬂ

]

2

Aad & |

{a) fﬁlmm" |

by fag #t fe an & fglag gam o wfasam Q74 4 Hwm fha awm

¥
#

wien e & dYgrd e By

(c) ve erfaemn fEa d2d aw ve faeda fha 923 & a yv &
fazsn &) g 2

- S




