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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 each Ix8 = 8
Q. No. 2 carries2 marks each 2x10 = 20
Q. No. 3 carries 3 marks each 3x9 = 27
Q. No. 4 carries 5 marks each 5x3 = 15
Total = 70
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1. (1) Which quantity associated with light wave sets the limit of ability to

distinguish very close objects ? 1

(2] SR TS GvS 6 SR SHNEHRET AF TTT LI A

frieffeel =2
(b) What is attenuation of signal in communication system ? 1
SN AZO FFO] GUheba JfeTee 6 el 2
(c) ICs can be grouped in two categories. What are they ?
1
Wiz @RS 12 S e[« | o 7ol & fee
1

(d) What is impact parameter ?

e oAb e

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

E AREEETI (0! SN SIS WS @GN IR AN T g2

( What is Current Sensitivity of a galvanometer ? 1
(ol fibtE earel el /e

(g9 Which experiment established the fact that electric charge is

_quantized ? ' 1

@I ASEE SaRE (oiipead afond FE?

How are eddy currents minimised in a transformer ? 1

o[5S TRE Ay e [N T T4 @

()
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2. (a) Give the statement of Coulomb’s law for the force between two point

(b)
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charges. Write this law in vector notation for two point charges of
same magnitude and opposite sign separated by a distance r in
vacuum. i=1=0

01 R ST Sere <1 A1) 7 70! 27l | ) 7T - e 4
T W 5 [eiTe oo 751 S ens 2= 95/ o i) (93 Tore
ferat |

OR / 924!

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.

Il l=

7 ZTS 10 (Z:A3: 739 0-014C S -0.01uC Rpm 751 S <201 (2|

S YOI AN (@@ F9RTS @fes cFa A@es SF 29 391 ol
2 el G 41

Define drift velocity of free electrons in a conductor across which a

potential difference is applied. How is it related to mobility ?
1+1=2

qule SRR 13 2o o7 (on A5 FECE 202 702 6 T S
@918 A 0l | 39 Foe aifoReTo @oied HEE 52

OR / 921
Calculate the equivalent resistance between the points A and C of the
following circuit. 2
MWWW
202
20 20 202
o = &
A B C D
20
MWW

GIEIG TGN A WIS C R T FIgay @i siom) 464 |
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(d)

(¢)

Fstablish the expression for current flowing through an external

resistance R connected to a cell of e.m.f. E and internal resistance 7.
2

£ kR T - SRR @R GBE G FEARS R RIS W
ST 2a/Ea Wwa M e oo o4 | :

OR/ G2al

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

circuit. 1+1=2

T TeTR AR A eraen (2Rl R R g o S
<4 |

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.
o (GTF CHAS Zie S 202 BT (AN ofF s qulETe 2@ @Sl
STaE 7 e i (95 @eT e

OR [ G231

Define the clements of the earth’s magnetic field. 2

~
—_—

Lo o e mrerEad 0TS
SHEFE] BAM A %4 FikeE [

Define Coefficients of self induction and mutual induction and write

their SI units. ' :

T i AFARE SR e FiR 2809 @@ WYE 9] safve Bl
OR/ WW

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

Afae] @2z TeAmId FEANMS BT A @ |
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(d)

(e)
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%
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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

£ BEha: T ¢ SR @ GBR e FREhe R AREEiE WEE
sifee 2[iza WFE A At SeEie 34 |

OR/ G2

State and explain Kirchhoff’s rules used for analysis of an electric
1=

circuit.
e T R A graeE (@R T Ry Bl o e
4 |

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.
TR (SEF (RIS ZeA Sl 292 5T (A AR el dcnl @
T T 2SR AR (T5 A0S e |

OR [ 51
Define the elements of the earth’s magnetic field. )
SpEYa SR FgEA FRKE

Define Cocfficients of self induction and mutual induction and write

their SI units. i 9

T G ARfEE e A i 2R a3 wE SI sgfve Fall
OR/ @33

Briefly explain the working of an A.C. generator o

sifqael 4aig TMIA IR DI i @ |
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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

fZm el R <fe @ mﬁ?ﬁﬂ AT T77 olige R
R 5 “Fﬁ‘ﬁ‘d e 5 | 9% SRwieadi s e

OR / S5y

A plare EM wave moving with a veloc ity 3 x 10811/ 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 oc.rlllatmu magnetic
field ? 2

3 x 10813/ (%: (<13 oS wva) Fmrea .%I\fy“ﬁ‘ﬁﬂ RS e Crad
2 10VHz T[T W% 485705/ 13 RRIETA CIRAIRset (2 SR | (s

¢ (FI9 [FEF e

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

1)

(P 961 (ST 2 oS S FFd ow M 9l Thaea |

OR/ G331
Write down different sets of reaction of proton-proton cycle of fusion
reaction in the sun. )

The e @[l FeEH ARene fiwam o ob swg Jie TR
e |

Draw the block diagram of a generalised communication system,

AT FCTE FIEE Aehba wwq Ty
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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

T e ST ke @ @FFR ArREeRE 79 viws 46
=y s Ci_] o= S =N a3 = ~;\_ fon e F = . rl; e
FiESE R “TCE e R | «2 SRwRAER S [ 7

OR [ %41

A plane EM wave moving with a velocity 3 x 108 1/5s has an electric
field which oscillates sinusoidally with a frequency 2 x 101Hz and

amplitude 48 V/m. What is the amplitude of the oscillating magnetic

field ? 2
3 x 108f%:/ (%: (RN oifS <va1 FeaTa FAgepael Tasis [gfes (Fae

2 x 1010Hz F=9a15E O 485/ [3: RS0 (MEESE (2 St | (A
PR (FEq [MEm Ry

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

ha

P B eETER ~mid oS S IR A Al e |
OR / @24t

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

reaction in the sun. 9

e AABO [l frefea wcaes ffEar oot se3 Rigm wmy
IR

Draw the block: diagram of a generalised commiunication system.

SigEe AT AR Aeba @ w4
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Define the following terms used in electronic communication —

(a) Transducer, (b) Noise. 151 =2

BEFE A A IS @ weTe W AR el W —
(a) *If& 1TSS, (b) ~2& |

Give a short description of the following mode of propagation of an
electromagnetic wave —

(a) Sky waves, (b) Space waves. 112

R ol e WS Tl A Fo b e fai—
(a) S =51, (b) TP SR |

OR / @2t

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

at different stages. 2

%WWWQWV@W%@E@WW@EWW%@
TG T4 |

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 0-5mm. What is the distanc

between the screen and the slits ?

TEE lﬁ.ﬁk {42"}"5 SR AR ﬁ?g g 9l 5| afeml ﬁﬁ T
e el (R ARG FICEARS TS, AwnidTs “d Ry
oz | foE T S TR A e 2

7ol
500
0-55:f%: ¢AII
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A miopic person uses a lens of power - 1.25D. What is his farpoint ?
2

TIPS A9 4F A2 GG 2R T G (@59 9] ~1-25 TR |
(9¢S YERY [T e

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 ?

)
6004 F 4IRFe 415 b1 200V B =i wif2e a1 7 | 2 «fenl T
o3l fifte <@ < 961 SWIfE® 600uF 4T TACe sl 3 Ta 1 @3
ez un Ryeifs =1 =2

OR / @24t

In the above diagram, a particle of mass “m" and charge (~q) 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 plates is “E”. What is the vertical deflection
of the particle at the far edge of the plate ? 2

@9 frzt oae, STefre o, @I X-97 s oifs a1 7o <o 1
" S S (-g) FNGIR L 8 RS #ire 2o} «Bre elras /@
TS @Qfed (F@ T “E”| 7S LRI 799 FIT© FER Goy [
i 292
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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 ?

2H1=S

5G9 TR < I OIS Gilsl (T (AR 1R A Hgeeea
Sl TEEdl | A SR TR HHIYS S 9ifEe (9% (R akEs el 52

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

) O T @Pfes G GBI orFe e 339 A Bed (@[ @gied
(7Fq 2liReT Sfeadl | GO ReTsl 4R AME S @iod RciEd E BLoi
(@RI (g SARENENR 1999 (109 [ W Al 2% O 9| 41 I S
i FCIED! A 2R A0 |

[—wj‘?\'—‘ : ‘t‘g.l‘lll' '

L G 3.

'E/T |- g

B

In the meter bridge shown ir the above figure, the nu] 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 120Q is connected parallel with S, the null
point is found to be at 48-1cm from B end. Determine the value of R
and S. 3
GoIS firat BB 1% oI R I8 S 3 Goitens i iz A R w11 337 (@
39 MR AR IS Q4R BT 12 e g oy AN m;i@

FRE <541 28 (908 ARG B &g o) 48.1m j
G @ A Fef w4 TGS (ol i | R
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(b)

(c)
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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 ?

2515
S 77a TR T A OIE SRS SEs (RS (o Oied A Rgeesa
el Sl | T SR O s O SRS (ors ¢Fa AT fred 5 =

OR / @24l

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=5

[ 2 F1 @ieF B GBIT ored Rie 29 A UEd (Rl [@ied
Fg 2iizeTy SfEedl | G R SRR AId S (@ied facEs qiE Sesid
(@R (9 AREIEE 7999 (09 (@ Wed il 23 ©iF 9ol <l IMee S
Y TRrIEh] X 2 ACE |

T—»I:wm - s

|

(4 B

In the meter bridge shown ir. 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
o1 fat b1 19 5270 R W6 S 4 Gty o At A Reogg o) 33.7
FT SR (A 251 A S IR IS 12 651 @i o e A0

A 4 2 (90T ANKY B R of 481w _
6 @ 7 fefey w1 TS Cofil g | R
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e DN 10740
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

@i 5o (7 A R, = 3002 (I R ~AThafesy o <O 7=t R =509
GIE] aﬁfimwwﬁmo@w@’ﬁﬁﬁ@mmwﬁwm V=10V.
ol <& (Bt e HbEa R A >k 0 (98 R I R 7O
Tedren o 212

A laser emits light of frequency 6 x 101Hz and power emitted is
2 x 10-3W. How many photons per second on an average are emitted

by the source ? ' 3

FEE GBIz 6 x 1014 5w TR (oI i g [ e
2% 10-34M | 1% fZpiere ofs (e R 5 Fofe =12
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R, =302

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)

@9 e orgal el R, = 3002 (i <2 ~{ber o @O #[t R = 507
A1 513 P SRR e | AT e el 5 {earen == V = 10V.
G T (B “AusaEey R R I = (SC8 R I 93 TI©
Feqren & 232

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

G @53 6 x 1014 Q6T TR (oI R sl RS =l
2x10-375 | 51T Zpiere ofs (rpee o w75 fefe =
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What is the de Broglie wavelength associated with (a) an electron of

mass 9-11 x 10-31kg moving with a speed 54 x 10n1/s and (b) a ball

of mass 150g travelling at 30m/s ? Given J, = 6:63 x 10-34]-s.
112+1%=3

() 9.11 x 10-*1kg 9 i1 5.4 x 106 7,/ AT IS 1 BreTgm o
(b) 307/ & @A S =1 150 97 woa T DR (R fS-ufem ot
TN stemt <1 | st oiieg = 6.63 x 10-34].s,

Briefly describe the working of a nuclear reactor. 3
e Reses sri=mfs sae <o =i
OR / g2t

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

ST, <01 O i SRR TSR s Twizsel |

Describe the action of a transistor as g Switch with the help of a

circuit diagram. 3
TE Bag TS @Wﬂfﬁ%ﬁﬁ“ﬁz”ﬁmmmmaqﬁWI
OR / o2t



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

with circuit diagram. 3
ool NAND (55 /=7 <6l OR (7l Gt =11 =i 2 <61 o sveye
IR 4
OR / G2t
e
<
R ip 2
NWW—> Re v,

ik
| [, ~ T
In the above circuit diagram VCC‘=8V, V,=05V, Rc=800Q and

a = (-96.

Determine collector-emitter voltage and the base current.
12=5

GATAIG TEA! B Ve =8V, V, = 05V, Re = 80002 B o= 0.96 | -
4fiom Rea i ot 2Rz S|

(h) (a) A pairofstars 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

% TG Bi O 2 TG TG 100 AR g o
e afef om e A el o =12

Contd.
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(b) Draw the schematic diagram of a Cassegrain telescope.

(RO

(= raE AR @by SR |
OR/ &%)

Deduce the equivalent focal length of two convex lenses of focal
lengths Fy and F» when placed in contact. -3
of@sfa o R o< TEES Fy WiE Fp, TR 0749 G2 GEF (S99 0get
T G Sl |

()  With what speed should a galaxy move with respect to the earth so
that sodium line at 5891m is observed at 589-6nm ?
3
R ACeTE Tl @bl e wiew ofe SR 589nm vfemm
589-61m S (73l A2

OR/ @Al

Deduce Snell’s Law of refraction for a plane wave using Huygens’
principle. ]
BT el A TR AT SRR AT AR @ At eferm
41| ‘

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

1+2+1+1=5
54 QE\r-;fﬁ (oETen B B e el CT)% f_t?:ﬂ(mq 754 Frsord e
(T DI 0SSR SRSACD! SFieal | oy Risie ©o8s
W FE ﬁ’ﬂi W\ﬂ SMOGIE] -’@qu ﬁ?‘? v

[12]
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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=H

FAIE T pEG ARETS G | s pERr ArErel, MR
TSl WE pESIE Ao qTd FAED! SHedl | we-AFRE (Fae
GRAT 2O i 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

Al (@ 5l Rwm s a 9ol [ew 4R siferal fagie Aeaa SR
A A FAE 6T el Fqd W KFU 2|

OR /[ 533!

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

frequency “o” is given by

ot 11 NN
i g e S

\[Rz +(X) - X(‘)z

X are inductive and capacitative reactances respectively

Ly =

where X; and .
LT amplitude of voltage. Starting from this equation show

that sharpness of resonance in the circuil 1s equal to the quality factor
of the circuit. 5
[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

DAFRA W pHE AT A Tl | O pEeR Al Mg
IOl AE pHFR ETOR AT FIAHG! S | wie-oFE] CRae
PRI SRS W K 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

WA (@ G5l [Fvm wiEes i 96l [em @S dfEel e o SR
A0S TR0 FAE 9TC. weel FEd Wi *F] 54|

OR/ G331

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

!
{ Hi

im = 2

JRZ+(x, - Xc)
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 equal to the quality factor

5

of the circuit.

28T PHYS [18] Contd.



14y TR FRAG 2AEE T e (HTRE O LCR TEA1 I
T TGS AT 2R [N 29—
iy = f
"R X )
T X, O X @0 SIEHSE 9iE GRS dfedid =% ‘o, ¥ [e|
R | TE TN JER DA (A (@ TEATO SERME SISl TS 1001

ST @EIEE A Q-BeIKF (T0S TS |

(c) Answer any two of the following : : 2x212=5
Rz voiq Ted FEAl ¢

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

(Ai1ZTq T 4Re fefes [ (oiesa eikey Fdiee 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 ?

“To1 T4 54 TN P GINS G (AR WeifSs e v
A efevRe (wiizd o FAIRE SIPISS T irs e |
e AR e 7 2w B2 3 o 961 3 wom cors B

(i) 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?

zmq g A G B T 00 (ol B e R
ﬂﬁﬁﬁmﬁ’:ﬁ@ﬁ “Afqa ? '

[14]
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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.

“fe B Wi B9 Sl 94T TS TR\ QA qh SRS
IS €=F® 73T 2folRT 197 IR AE | T SAIN ey 37 4R
1 (TgE (@ AfSR= oI R o s SR SR 959 Glre
S |

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

28y fa-fem siStie Al Sl fa-us ebata oWl 21 Cors #6)
R eoige 5 2er oIfkq?
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