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PHYSICS
( Theory)
Full Marks : 70
Pass Marks : 21
Time : Three hours
The figures in the margin indicate full marks
for the questions.
Q. No. 1 carries 1 mark eacl 1x8 = 8
Q. No. 2 carries 2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 = 27
Q. No. 4 carries 5 marks each S5x3 = 15
Total = 70
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1. (@) Which quantity associated with light wave sets the limit of ability to

distinguish very close objects ? 1

(9] BAI FoTe TIoS 6 AR SHISHRIT A4/ T AT A
frisfael =32

() What is attenuation of signal in communication system ? 1

Sl RS ST GBS I [ q@i 2

(c) 1Cs can be grouped in two categories. What are they ?

Wizl @ 72 Sie wa[ AR | St 7ol [ /2
(d) What is impact parameter ?
R 2ibet 52

(¢) Which layer in our atmosphere protects us from ultra violet rays ?
1

SAF ARG (O S ST WO @G MR o T I 2

( What is Current Sensitivity of a galvanometer ? 1
(oleTce faba 2Rl el 52

(39 Which experiment established the fact that electric charge is

_quantized ? : 1

@I A ST eiipeae eforT 2

) How are eddy currents minimised in a transformer ? 1

FGATS U e[y e R T S 2
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2. (a) Give the statement of Coulomb’s law for the force between two point
charges. Write this law in vector notation for two point charges of
same magnitude and opposite sign separated by a distance r in
vacuum. 112

0! TR IS S 76 oI o o il | 5 2 - s 2l
G A g FAS &5o7 101 St e 2t 5 el A (951 Fore
ferir |

OR/ 534t

Two point charges 0-01uC and -0-01uC are placed 10cm apart in
vacuum. Calculate the magnitude of electric field intensity at the
middle point of the line joining the charges and mention its direction.

i151=2.

I ZTS 102/ 739 0-01uC i -0.014C R 961 S <=1 C2eg |

S YO RE@IT (@RIF TRTe @ies oFa ARE™ T 9RO
[ e T 41

(b) Define drift velocity of free electrons in a conductor across which a

potential difference is applied. How is it related to mobility ?
1=

Gule ARIZIT 12 2ive [eq (on 2t SR 20Eg T2 S T AT
(@51 e Tl | 3R A9 sifeTieren oy AFS 2

OR/ @34l
Calculate the equivalent resistance between the points A and C of the
following circuit. 2
WWW
20
20 20 2(
= = E
A B @G D
20
MWW

GARIG TGS A SI% C K3 IS 7s0esy @ty simi <4 |
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(d)

(¢)

Fstablish the expression for current flowing through an external

resistance R connected to a cell of e.n.f. E and internal resistance r.
2

£ 513 T SR @R GBR G IS R PHAIEERIICSIS
siifEe 2@ wFE o Atk SerzisiE 4 | -

OR/ G4

State and explain Kirchhoff’s rules used for analysis of an electric

circuit. 1+1=2

afes agaR Reee A e @R RS Frasegz fordl St
] |

Derive the expression for the magnetic force acting on a current

carrying straight conductor placed in a uniform magnetic field and

2

express it in vector form.
MR GTEE CFas B &9 2R 5iFT® (oW SIS quieTe e (R
T T 2w A (g5 AT SRIe|

OR /[ Gl
Define the elements of the earth’s magnetic field. 2
SHETIR GAME T TR faa |

Define Coefficients of self induction and mutual induction and write

r

their SI units. : ‘

o

TEEE i AR SR W@l B 2R s g SI ot el
OR/ @24t

Briefly explain the working of an A.C. generator

sAfael 42z TeMIT IS BT i &) |
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Fstablish the expression for current flowing through an external

resistance R connected to a cell of e.m.f. E and internal resistance r.
2

£ BT TS S ARG @ GBR (e FEhte R ARstEiEd S
oifTe 2@Ea AFE Fa i TozieE 4| »

OR/ G341

State and explain Kirchhoff’s rules used for analysis of an electric
jjeel =0

\

circuit.
teT qga R A draee (@ 5 R Bl o i
%l |

Derive the expression for the magnetic force acting on a current

carrying straight conductor placed in a uniform magnetic field and
express it in vector form. 2

T (519F CRAS Zioi &9 2 BIfF (A fF 5 quiEe A @l
G A E N (S5 e SRie |

OR [ =<1
Define the elements of the earth’s magnetic field. 2
GHEATER TAVIE HILA TR {74 |

Define Cocfficients of self induction and mutual induction and write
their SI units. | 2

FEAIH T AT SR @ FR 2o @ w9 Sl ot Bl
OR [ G2t

Briefly explain the working of an A.C. generator, g

Sffre] 2R TAMIT IS S gt a |
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Some scientists have predicted that global nuciear war on the earth
would be followed a severe ““Nuclear Winter”. What might be the

basis of this prediction ? 2

ez el shaad ke @ ey AR 779 <iige 7T
TR “FEER e 5 | @7 Shmeai s fere

OR/ @124t

A plane EM wave moving with a velocity 3 x 108 m/s has an electric
field which oscillates sin usoidally with a frequency 2 x 1010H> and
amplitude 48 V/m. What is the amplitude of the osrlllatmg magnetic
field ? 2

3 x 10577/ (Z: (0ol i w Ty Rgspaay wawsis e crazy
2 10"0Hz F51% O 48 &=/ /5 REEra RIS (2 Sitg | (ris st

PIS (FI9 [BR s e

Derive an expression for the mean life of a radicactive substance.

N

~—

(PRI b1 (STFa #miE o[ SIgA Fe om qfF e |

OR/ @3l

Write down different sets of reaction of proton-proton cycle of fusion

reaction in the sun. )

e AEive @El WO A [iEar ol ot sae R
feralt |

Draw the block diagram of a generalised communication system.,

AT FLAE AZE A wg@ w3
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Some scientists have predicted that global nuciear war on the earth
would be followed a severe ““Nuclear Winter”. What might be the

basis of this prediction ? 2

e e SRl sfe @ eFEeE AR 79 «ige 42
MESEH “FCSR Mearm’ 5 | 3 Sieea g e

OR [ 5231

A plane EM wave moving with a velocity 3 x 108 /5 has an electric
field which oscillates sinusoidally with a frequency 2 x 1019Hz and
amplitude 48 V/m. What is the amplitude of the oscillating magnetic
field ? 2
3 x 1083/ (%: (RUSVA oif s wiiwany RHepae R Sauis @fes crads
2 x 1010Hz F=7115 W 48 S5/ [3: R0 (TSI (2 SR | (ISR
5EF (a9 [E[ e

Derive an expression for the mean life of a radicactive substance.

N

@I G5 (TTlEa 2midE e Tge FEE T [ TEET
OR/ SN

Write down different sets of reaction of proton-proton cycle of fusion

reaction in the sun. 0,

S sabe (@El FeE FAT ffEpar “ofie o6 voe [iEn
Bl

Draw the block diagram of a generalised communication system.

N

SgRel AL ATZE AehaE S T
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Define the following terms used in electronic communication —

(a) Transducer, (b) Noise. i1 =2

SCEE FRC AR AR (2R e f i ke el —
(a) *if& FIEF, (b) T2

Give a short description of the following mode of propagation of an

electromagnetic wave —

(a) Sky waves, (b) Space waves. 1+1=2

Rppaa wael FeReR wete Wl sfafs Yo 53 Sier fratl—
(a) T TIA,  (b) TP O |

OR/ &%l

Draw the block diagram of a detector for AM signal with waveforms

at different stages. 2

afeq WWW?W?@W%@RW@WWWW«%@@
GEEH ) |

Two slits are 1mm apart and a screen is placed at some distance
When the slits are illuminated with light of wavelength 500nm, fring;

separation obtained on the screen is 0-5min. What is the distanc

between the screen and the slits ?

71 T /68 s A a4 o 99 W T ofent g g
500 (b Sl (R (ARG e TS, A 4] Ry
05575 (oAl o | g S SIS G SR o 2
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A miopic person uses a lens of power - 1-25D. What is his farpoint ?
2

ZH-YR R 431 g2 GeT /2 I GHE (F69 o] ~1-25 TR |
(9GS [T [ 2

A 600uF capacitor is charged by a 200V supply. It is then disconnected
from the supply and is connected to another uncharged 600uF
capacitor. How much electrostatic energy is lost in the process ?

5
600/F 4RFEI 45 b1 200V S 7RI WIfFS 41 ¥ | 2 «feal S
ol fifted F9 < GBI SWIZS 600uF 49T (A0S Al 91 T3 | @3
dfaicre e Ryeife =1 =2

OR/ @24t

SR s

@_—> Uy == > X-axis

h
V

In the above diagram, a particle of mass “m"" and charge (~g) initially
moving along X-axis with velocity “v,” enters the region between
two charged plates. The length of the plate system is “1.” and uniform
electric field between the platesis “E”’. What is the vertical deflection

of the particle at the far edge of the plate ? 3
@9Fe gt oo, © v, @UIE X-5F (S sife a1 ol GHR ©F

ST SR (-g) TR “L” Tl RS AT @i < ezt TR0
TS @EYed (F@ Ta “E” | S TR 19 T SGE Sy [t
ey 232
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Apply Gauss’s law to derive the expression for electric field intensity
due to an infinitely long straight uniformly charged wire. What is the
direction of the field intensity if it is positively charged ?

2:til=8

NG T4 TR T T I RS WAl (TR (P SR A Rgse=a
2y TFE | I SR Tl LG O T (S8 (Fa ke el [ 232

OR / 524l

Derive the expression for field intensity due to an electric dipole in
vacuum for points on its axis. Compare the variation of field intensity
with distance for an electric dipole and a point charge when both are
kept in vacuum. 2+1=3

*[7) ZFS T FPReT G (BIe ST {e TN AE B (=l @giee
(FE 2ieT SReTedl | OB KT SHAeR 3 S @fed farsed A Sesid
@RI (g ARFIER 1999 0109 [ W el 22 O 0ol F1 T S
I TR ) ZS ACE |

r’N]vgv‘r—l — MWW

| 2 7 SO

L ke

i :

1

B

In the meter bridge shown in the above figure, the null point is found

at a distance 33-7cm from A and of the wire for particular values of
R and S. If a resistance of 120 is connected parallel with S, the null
point is found to be at 48-1cm from B end. Determine the v,alue of R

and S. 3
ot it 519 1 5 R 1% $ 9 coten s e A R o7t 337
T A (AR 551 A S @R DT 12 659 @i oy sy A

! 4 2 (9T ARG B R sty 48.1 _
G 4 T faefy <5 TS (off | R
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Apply Gauss’s law to derive the expression for electric field intensity
due to an infinitely long straight uniformly charged wire. What is the
direction of the field intensity if it is positively charged ?

2+1=5

oIIO% a <R 1 A A SRS Gl (R (AR I A R
siieT SFeal | 3 SN TFE $NS ©E SR (908 ¢Fa 4 e & =12

OR / T2l

Derive the expression for field intensity due to an electric dipole in
vacuum for points on its axis. Compare the variation of field intensity
with distance for an electric dipole and a point charge when both are
kept in vacuum. 2+1=8

*[7) Ze 920 @ieT G GBI orwe Ripe 3319 A el (Al [@gie
(Fq =iel Seredl | B KT SRR Ad i @ies ReEs A Beod
@RI CFE AREHER 1999 (100 [ W0 el 23 O gl 11 IWeg o
Y BCEH! 0 2 AT |

sy

S
e
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In the meter bridge shown in the above figure, the null point is found
at a distance 33-7cm from A and of the wire for particular values of
R and S. If a resistance of 12Q is connected parallel with S, the null
point is found to be at 48-1cm from B end. Determine the v’alue of R

and S. 3
o f 519 13 519 R W16 S 2 Gt e a1 A o ot 3370
YT AR (oA Va1 3 S @R TH® 12 O @it Bt e

A ) = (90T ARG B Rewg oy 481w .
2 ~— 1B Y= o SIE:
G @ A foefey <54 | S (o A1 R
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O V=10V O
R, =300

As shown in the figure above, a resistance of R =5¢2 draws current
from a potentiometer of total resistance R, =30£2. A voltage V=10V

is supplied to the potentiometer. What is the voltage across R when

the sliding contact is in the middle of the potentiometer ?
3

@+ B (7 £ R, = 3002 (I iR AUhwfzer o <O #ff R = 5039
Al 57 PiaTE Ee SRR | AR RS ek i Rearen & V =10V.
foal “e B (BI SAtpARer R TR Ff =k 0 (9E R I 7R [
freacen U 292

A laser emits light of frequency 6 x 101*Hz and power emitted is

2 x 10-3W. How many photons per second on an average are emitted

by the source ? | 3

@SR @BiE 6 x 1014 Q0T FHAITT (A [ sfg) KR el
2x10-335 | 7% Rowe efe (wpve Fam w5 Fife =

[9] Contd.
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O V=10V O
R, =300

As shown in the figure above, a resistance of R =5 draws current
from a potentiometer of total resistance R, =30£. A voltage V=10V

is supplied to the potentiometer. What is the voltage across R when

the sliding contact is in the middle of the potentiometer ?
8

@i f5e orgal 4 R, = 3002 (i KRR AR FHR bR #[1 R =503
12 B3 T e RS | AIA R oS el 711 Reren = V = 10V.
GRoT R (B SR e TReTe M A W (9% R I 4R O

Hedre N 242

(d) A laser emits light of frequency 6 X 10 Hz and power emitted is

2 x 10-3W. How many photons per second on an average are emitted

by the source ? ' 3

TSI GBI 6 x 1014 5T T (o PR sl /TRl =wwol
2% 10-33% | G f2piere ofS (Pee N %54 [afe 232
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What is the de Broglie wavelength associated with (a) an electron of

mass 911 x 10-31kg moving with a speed 54 x 106m/s and (b) a ball

of mass 150g travelling at 30m/s ? Given h=663 x 10-34]s,
1%2+1%=3

(8) 911 x 10-3kg ©F Ik 54 x 106 7,/ (% o= NS T Feg AE
(b) 307/ (%: oI o1fS 1 150 21 e <1 iy S o-aifer ik
TG sl 1 | Al iR J2 = 663 x 1064 4

Briefly describe the working of a nuclear reactor. 3
R fimsw sriafs SIS I 1 |
OR/ 23t

Give one example each of Alpha, Beta and Gamma decay.
1+1+1=3

wﬁ,ﬁﬁwwwmﬁ% Sriigael oy

Describe the action of a transistor as a switch with the help of a

circuit diagram. 3

aﬁ%&am@@maﬁﬁﬁsm“@”@mqmma@Wi

[10]



(¢) How can you realise an OR gate using three NAND gates ? Explain

with circuit diagram. 3
B! NAND (o[65 72 @6 OR (515 (R0 2] A2 61 s 72iwe
IR 4
OR / @241
iC
<
—o0

In the above circuit diagram VCC.=8V, V, =05V, Rc-=80002 and
a = 0-96.
Determine collector-emitter voltage and the base current.
1+2=3
GIATANG Ted Ha® Ve =8V, V, =05V, R = 8002 B ¢ = 0-96 | T3
&fSior {oa v gl oz Sed|

(h) (a) A pair of stars of actual separation one minute of arc is observed
with an astronomical telescope of magnifying power 100. What
will be the separation of the image of the pair in degree ?

1

g BfEG B GRS 4 T TR 100 #ifeRdaiias g o
= ool 1o NeR 94 fUde [l =42
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(b) Draw the schematic diagram of a Cassegrain telescope.

@fhreE AR @by SR |
OR/ 523

Deduce the equivalent focal length of two convex lenses of focal
lengths F; and F» when placed in contact. 3
osfa o TR 2 TEES Fy SiE Fp T E (T 44 UEs (T 7hgen
THE ) e |

With what speed should a galaxy move with respect to the earth so
that sodium line at 589um is observed at 589-61nm ?

3
AR ACoCE Tobl @bl & wiew offa SR 589nm oA @
589-61mm © (@l A ?

OR/ 54!

Deduce Snell’s Law of refraction for a plane wave using Huygens’
principle. ; 3
PAPISGR] el T274 CAC] AT T €164 Afo79e1 Qi (TF'Y mﬁi LR
34l :

What is the basic principle of a moving coil galvanometer ? Derive an
expression for current flowing through the galvanomieter in terms of
steady angular deflection of its coil. Define voltage sensitivity of the
galvanometer. What is a convenient way to increase jts sensitivity ?

1+2+1+1=5
57 T (TS oI O 41 FSI0G 62 i 5P Rpoior w7
T fEIBE NS @A 2-Ed Sf@ﬁ‘mﬁm Tleieal | (oiire RivRe 95 H
W?{ZWWIWW.\QGW%? \
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Define magnetisation and magnetic intensity. Deduce the relation
among relative magnetic permeability, pormcability of vacuum and
magnetic susceptibility. What is the value of susceptibility of a super
conductor ? ' 2+2+1=5
PR WIS e dikenE K@ Tl | et pEeE s, e
AT T FHAR 4Aer Wed HAAD! SRedl| Sfe-AEize (RO

PRI 2RO WA R 2

() Show that average power dissipated by a pure inductor and a pure

capacitor are zero when they are connected to an AC voltage source.
852=5

ol (@ 1 Rz e i @bl Red s siel [y GICEERCANE
CACS AL FAE ST ol Fq9 A {elf 29|

OR / G341
The amplitude of current in series LCR circuit connected to an AC of

frequency “w” is given by

i _______z_’l’._—-————
{1130 ) 2
R& +(XL '"X(_')

where X; and Xcare inductive and capacitative reactances respectively

and “v,,” is amplitude of voltage. Starting from this equation show
that sharpness of resonance in the circuii is egual to the quality factor

of the circuit. 5)

28T PHYS [13] Contd.
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Define magnetisation and magnetic intensity. Deduce the relation
among relative magnetic permeability, permeability of vacuum and

magnetic susceptibility. What is the value of susceptibility of a super

conductor ? 2+2+1=5

PETR W pHE lena ke [l | Wi pER R e, e
ARTO! E FHFA 2RIOR AT FHFG! S | wio-AfER Fae
PRI GRSl WA i 2

(b) Show that average power dissipated by a pure inductor and a pure
capacitor are zero when they are connected to an AC voltage source.

3+2=5
YR (@ 90 R wiEes Sk @6l [ivm @k sl [y [eas Ser
(0 FAN] SR 51T o] 4G 0 Kol &4 |

OR / G341

The amplitude of current in series LCR circuit connected to an AC of
frequency “w” is given by

)
{ Hi
)

[ ,
# JRZ +(X, - Xc)

where X; and Xcare inductive and capacitative reactances respectively

and “v,,” is amplitude of voltage. Starting from this equation show

that sharpress of resonance in the circuii is qual to the quality factor

of the circuit. 5
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1 g NI ARG 2HIEE GRS (AR I LCR IS+l AL
F® Ted e 245 2y [EE 29—

O

i”l=
\[RZ'*'(XL—XC)Z
T© X, OIF Xo @6 ST SiF (RS dfedidl o o, o K|
BTN Te AT 92N FE @Y @ ISA© SEAMS SOl TSI
SO BNF A Q-BiEFE (T00 A |

Answer any two of the following : , 2x2Y5=5

Rz 75/ Oed il ¢

(i) What determines the intensity of light in the photon picture of
light ?

(olizT “Fo G fofes [z (st aiken Fdd T e

(i) “When monochromatic light is incident on a surface separating
two media, the reflected and refracted light both have same
frequency as the incident frequency”. Is this statement true ? If
yes, why ? If you think it is not true, why ?

“GBI T 7j2F T AP GO G (TS WIS 7w el
Y% eifovifFe (+izd WO IS SO FRkes e e |
e AR i e 1 2w e 7 o St I @ oo B

(iii) What is the effect on the interference fringes in Young's double
slit experiment when the monochromatic source is replaced by

4 source of white light?

sq6q - R GTE O AR 290l (s{rmag O IRe TR
151 fete T 49 TR ‘
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(iv) “'In between a fixed object and a fixed screen, a convex lens can

@

cast two images at two different positions of the lens.”” Taking
this to be a true statement show that product of the image sizes
is equal to the square of the object size.

“M9 T Ol %9 7M1 931 oS TEe (\1R GAE 5l S[Eie
SIS S99 W3S AfoRT Mo FRR " | T SAHR ey 37 4R
¢ A @ AfolRiTT TR PR AT SOR SiTRE 999 IS
I |

If you move the source slit closer to the double slit in Young's
experiment, what will be effect on the fringes ?

267 foa-few 9o I Terileuchl fBo-Ru 959t oM = (S +{6)
ReT esive S 2R k2
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