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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 [RS8 E=REE
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 . 5x3 =15
Total = 70
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Which quantity associated with light wave sets the limit of ability to
distinguish very close objects ? 1

(SiER TR0 TS wio® & i ShINSoRET 4 TV ALFITIeT A
Hdiad 32

What is attenuation of signal in communication system ? 1

FRCAS IZS IO G5 JforeT 76 el 2

ICs can be grouped in two categories. What are they ?

iz @R 12 SIS SER SR | s vol 5 e

What is impact parameter ?

HexE ibeT 2

Which layer in our atmosphere protects us from ultra violet rays ?

1
S NG CIRCE SA AT WS @) IR stay 51 FE?
What is Current Sensitivity of a galvanometer ? 1

(ofeTce WEIRT 2R FJrEme! Fe

Which experiment established the fact that electric charge is
quantized ?

1
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How are eddy currents minimised in a transformer ? 1
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(@) 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. 1+1=2
@T ﬁ‘ﬁﬂﬂ SN TEF T A PeTRS ﬁ_@tai (G X ZS 7 9w AFl
G I fog [RoNTe dios 1ol Sidime Were 45 9 25 IR coBg el

o=y
OR / G2t

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.

LF1=2
T FTS 10 (%75 7999 0-014C W1 -0.01uC R w51 == 34 tarz|
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(b) 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

GTIeT 2RI 12 2ieS [T (o A SN0 EI TR S T ATz
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OR/ @24t
Calculate the equivalent resistance between the points A and C of the
following circuit. 2
MWW
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(c) FEstablish the expression for current flowing through an external
resistance R connected to a cell of e.m.f. E and internal resistance r-

2
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State and explain Kirchhoff’s rules used for analysis of an electric

circuit. ' 1+1=2
afes TeaR Reees AR arEe 2R e’ Fassg f o T
=4l |

(d) 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

H GTEF CFaS ZAR T4l [T BifETe (i AARRIRT Gl sz @t
GTET I oM @i (S59 Fre Sfeed] |
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Define the elements of the earth’s magnetic field. 2

THEFTES CAME FaEd ARE! [ |

(e) Define Coefficients of self induction and mutual induction and write
their SI units. D

T S AR SR TRkeEl R 28es @5 T2 Sl Amiew Bl |
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Briefly explain the working of an A.C. generator. 2
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Some scientists have predicted that global nuclear war on the earth
would be followed a severe “Nuclear Winter””. What might be the
basis of this prediction ? ' 2
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A plane EM wave moving with a velocity 3 x 108 m/s has an electric
field which oscillates sinusoidally with a frequency 2 x 101°Hz and
amplitude 48 V /. What is the amplitude of the oscillating magnetic
field ? 2

3 x 10877/ (7: ([CoICT 9IS <=1 Ao Rypaarg waesrs Ao CFa
2 x 1010Hz =915 S 48%5/ 3 RBIEE (iAiasi 2 itz | (ieiasiv
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Derive an expression for the mean life of a radioactive substance.
2

I <01 (S&fER #[i<f oI SR FIe 2o i Shea |
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Write down different sets of reaction of proton-proton cycle of fusion

reaction in the sun. 2

e kafbe @ R wxrem fiear “sba-obr sos Riea e
fovait |

Draw the block diagram of a generalised communication system.
2
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Define the following terms used in electronic communication —

a) Transducer, (b) Noise. 1+1=2
(a)

SEERT A RS RN (FRl oee Al AR ket i —
(a) *If& TGS, (b) 72T

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

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

RepaRE wakel FeERe oo fral A=fe ER 5 Sier frm—
(a) SIEPT O, (b) SR O |

OR / w1241

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

at different stages. )

ffen 3o 4 SRl foar el <IeTe Wwhe Aim Rvees wefa
SRS | |

Two slits are 1mm apart and a screen is placed at some distance.
When the slits are illuminated with light of wavelength 5007m, fringe

separation obtained on the screen is 0-5mm. What is the distance

between the screen and the slits ? 9

wo! fom 175/ vage i «w 9 By @y = 2a) ofem iy vol
500 @ fA0F 925 (MR (AR SEITS Fare, sWTs by U
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A miopic person uses a lens of power — 1-25D. What is his farpoint ?
2

@E@EWWW&WWWW (EIbS =l ~1-25 GRS |
(o€ yIRkmy T2

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 ?

L
600uF 4S9 LIS 9ol 200V ©3F BNl SE® <1 25 | 3719  foqt T
A9 Rftey FR =17 GBI SHIRS 600uF 4959 GCS TR <] 25 | @
AiFancte am Ryeife = =2

OR / &2t
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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 “L” and uniform
electric field between the plates is “E”’. What is the vertical deflection

of the particle at the far edge of the plate ? 3
8T frat s, Wesiee v, AUIE X-5FFe e 5if® 341 T 5] =9
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(b)

(c)

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=3

STE @ TR TR I S ST SEI WS Al SRR e Rigersa
oiiey BEedl | It $IF TiE 49N S SRS (908 CFg digens =i [ 232

OR /[ &=41

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. 241=3
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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 122 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

SoiTs izl Sl Sio@ Has R <% S 2 GG Niwa A A B =iat 33.7 (&l
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O V=10V O-
R, =302

As shown in the figure above, a resistance of R =52 draws current
from a potentiometer of total resistance R, = 3002. A voltage V =10V
is supplied to the potentiometef. What is the voltage across R when
the sliding contact is in the middle of the potentiometer ?

3

@~ o (YA 410 R, = 3042 ([14 R[S ~{toazer [SGiT @59 2™ R = 507
@I B2 2R SN2 FR0R | AR oS e w1 feacer 251 V = 10V.
afeaqt “&’ /& (I e FoRs 345Rgs it =i 03 (508 R T 92 /o
Reacen o =92

A laser emits light of frequency 6 x 104 Hz and power emitted is
2 x 10-3W. How many photons per second on an average are emitted

by the source ? 3

EFEE GBiE 6 x 1014 ZHE TR (ol TR SRz [TH =
2 x 10336 | 5 f2piere oS (PeS a5 Fefo =2
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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 10°m/s and (b) a ball
of mass 150g travelling at 30m/s ? Given h=6:63 x 10-%]-s.

1%2+114=3
() 9.11 x 10-31kg ©F S 54 x 106 fil/ (& IS S T4 eiga o
(b) 3075/ (7: @A 5ifS 41 150 277 ST To1 O (TS [T-afera waral
TR stelat 4t | @l wie b= 6:63 x 10-34]-s.

Briefly describe the working of a nuclear reactor. 3

e Rases sifoEe v 396 4 |
OR/ @34t

Give one example each of Alpha, Beta and Gamma decay,
1+1+1=3
SR, 51 oI offe SRS SO GHIP Tmizdd fo |

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

circuit diagram. 3

TE o i (GRS DR & W 2R’ RovA B e ety |
OR/ &3l

For a common emitter transistor amplifier, the output voltage across
the collector resistance of 2kQ is 2V. If the current amplification

factor B=100 find the input signal voltage. The base resistance is
1kQ. 3

T GBI (e AR GBS 2kQFIETI @R 73 1o RS i 1
2 2V, 3fit eRig ARTEE BT B =100 S B MM @I T 1,0 =2
(ST i Ao e fotier 2
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(8) How can you realise an OR gate using three NAND gates ? Explain

with circuit diagram. 3
S5 NAND (555 5i2iw® «6f OR (96 mﬁvﬁaﬁrﬁ?aﬁmw
1T w4
OR / 241
Ic
<
Rp i =
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In the above circuit diagram Vcc=8V, V,=0-5V, R- =800 and
a = 0-96.
Determine collector-emitter voltage and the base current.

1+2=3

SB(IG T BTG Ve = 8V, V, = 0-5V, Re = 80002 =iF o = 0-96 | IIETII-
G Rox s o ez Sl |

() (@) 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

s G Bl Grgee 9 K0 Fa 100 +RRESIET TR T
<R efeRT voir wem 994 fBie K 242
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(b) Draw the schematic diagram of a Cassegrain telescope.

@iz e @RIy S |
OR / %4l

Deduce the equivalent focal length of two convex lenses of focal

lengths F; and F, when placed in contact. 3

il = R 2l SR Fy S Fp 2 U740 WW@WW
% (T BEnel |

With what speed should a galaxy move with respect to the earth so
that sodium line at 589nm is observed at 589-6nm ?
&

SRITE AHATT Tolei6! @B [ wier oIS IR 589nm v @l
589-6nm < M T ?
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Deduce Snell’s Law of refraction for a plane wave using Huygens’
principle. 3

20T FS1 TR TR AN ORI R A 7w st eford
<=l |

What is the basic principle of a moving coil galvanometer ? Derive an
expression for current flowing through the galvanometer 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

51 P! (RIS BB <51 37 FO1E! [ 2 pemichi 7 Rrsad TEwe
ColeTCS TG SCSTCT (AR e ARl Sfeneat | coftreet Ribie ©ro%,
HEmeR sk | JrEier AR o e
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(b)
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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£2H1=5

pEORA S pEe AN el @l | Wit pEsR e, g
AT T HES N ARTOR e ARG SEedl | Sfo-siFaRe craw
PRSI RO T i 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.

28T PHYS

3+2=5

(T3S (T Bt Rem SIS S 95 Rem das sifee] e feq SR
A0S AN FRCE MT ol 49 AW = 27|
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The amplitude of current in series LCR circuit connected to an AC of
frequency “w” is given by

1)
t Hi

VR +(X, - Xc)?

Iy =

where X; and X are inductive and capacitative reactances respectively
and “v,,” is amplitude of voltage. Starting from this equation show
that sharpness of resonance in the circuit is equal to the quality factor

of the circuit. ‘ 5
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Answer any fwo of the following : ' 2x212=5

Riceize vb15 Sex Al 2

(i) -~ What determines the intensity of light in the photon p

icture of
light ? :

A2 “T'oq” «F9E fofes R (olizs] aigey Fsfiad =@

(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 ?

T G ST T P 9IS G| (oA e 2 Afewhie

IS 2SS (olfem Yo FIT Sioifow womiEa e F |

CE AR oire 7 28 T2 9w ofit i1 91 o core B
(iti) What is the effect on the interference fringes in Young’s double
slit experiment when the monochromatic source is replaced by
a source of white light ?

26T 3-Ry +4T G| TR TAR 2l coffew BT T9ER FRE
51 Retive & arom wf?
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(iv) “In between a fixed object and a fixed screen, a convex lens can

()

28T PHYS

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.

“T29 T oiw B9 2 9I9] Siere SeE (e G Vol ST
IR =i 7N 2o o107 SRR Al | T T 77y o 4
T ([ @ AfOR=a e MR 559%e B9 SieRT 999 G0
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If you move the source slit closer to the double slit in Young's
experiment, what will be effect on the fringes ?

e fa-fom 9o A Seoreucs! B-Bwa wvate sml =1 corm 5}
Reiea eoige & der #iRa? -
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