28T PHYS

2018

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 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 5x3 = 15 '
Total = 70
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Which quantity associated with light wave sets the limit of ability to
distinguish very close objects ? il
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What is attenuation of signal in communication system ? 1

S IZS FRCFOT GTBIR0 67T B et 2

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

R QI 9 TS S SR | et 55 e g
What is impact parameter ? 1
R 2ipeT e

Which layer in our atmosphere protects us from ultra violet rays ?
; 1

SR AR (B 0o W S G IRA o T T2

What is Current Sensitivity of a galvanometer ? 1

CTCSH fiBlae &%) syfrer e

Which experiment established the fact that electric charge is
quantized ? 1

(PRTB! A<I7FIE S ColfGpae] el FE?

How are eddy currents minimised in a transformer ? i
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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 cpposite sign separated by a distance r in
vacuum. 1+1=2
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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.

' 1+1=2
IV RS 10 (&% (RS 0-01uC 1% ~0.014C =T 751 e 72 Cagm
I TOR RN @19 waRs RS Fa 2lieea 99 skt 591 @i
29 el T =)

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
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(oI ke | 23R ol i i g B
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Calculate the equivalent resistance between the points A and C of the
following circuit. 2
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Establish 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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OR [ 523t
State and explain Kirchhoff’s rules used for analysis of an electric
circuit. ‘ 1+1=2
e IS [Neeme Al eaes Qi Kee'a sz B wis o
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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
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Define the elements of the earth’s magnetic field. 2

PR CAM FHgS FieeE |

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

FI S AR SR ke Bk 3Eew @35 ST SI AAmos |
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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

foge Ceeifies Siasafl SR @ G AR 359 4ne $REe
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A plane EM wave moving with a velocity 3 x 108 11/5 has an electric
field which oscillates sinusoidally with a frequency 2 x 101°Hz and
amplitude 48 V/m. What is the amplitude of the oscillating magnetic
field ? : 2

3 x 105737/ (&: (AN SIS 4] FAeeTia RSPl Sxeol® [Ewiess (Fazm
2 x 1010Hz =15 S 48 ©70/ 3 RS0 (Emae (2 SiE | (RISt
pE (5 kel e

Derive an expression for the mean life of a radicactive substance.
2

(I <5l (OQiEa LT 57T ST T 25 I Siear |
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Write down different sets of reaction of proton-proton cycle of fusion
reaction in the sun. 2

e wEbe @ Ko e Ridwn “db oty set ffrn g
G

Draw the block diagram of a generalised communication system.
2

HAlLRe SR IR Aehy =S 3991
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Define the following terms used in electronic communication ~—
(a) Transducer, (b) Noise. 1 El=2

TG AN TR IR (@ were A ifEEEs ket —
(a) *f& =SS, (b) RS

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

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

RPp=FE el FRRAR wofs Tal “&S 7o 53 Sie f—
(a) S o, (b) NP ©sT |
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Draw the block diagram of a detector for AM signal with waveforms

at different stages. 2

Afen 3w 49 TReTeT Dar %R See w75 i@ Boss 1shy
G 4

Two slits are 1mm apart and a screen is placed at some distance.
When the slits are illuminated with light of wavelength 500n1, fringe
separation obtained on the screen is 0-5mm. What is the distance

between the screen and the slits ? £

woi fom 1757 w=ge IR s @z /g q=g [0 e gfem fw ol
500 @ 51T S92 G (AR SIS F9re, AwnREe #Abe 84
-5/ Al '3 | om I siwis o w1y /e ?

[6]



28T PHYS

OR/ G251
A miopic person uses a lens of power - 1-25D. What is his farpoint ?
' 2
2 RIS 20 g ety < <1 e (SIS 5Ft ~1-25 THeR |
(o9 ST Bl

A 600uF capacitor is charged by a 2001/ 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 ?

%) e Uy === - S E R > X-axis
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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

SRS Tl o, WiRsiTs 0. @i XS f/® oI 31 el i o
S S (~q) SR L e RS stres 2T 51 eiteel FfReg
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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 ?

281=5
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Derive the expression for field intensity due to an electric dipole in
yacaum 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. 2E1=5
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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 parailel with S, the null
point is found to be at 48-1cm from B end. Determine the value of R
and S. 3
esfae fral 5 Sioa Bas R 9% S 1 GRGT T AW A [ 791 337 (&
Ve AR AR e | T S @F PO 12 85 (1Y 5] TG A0S
RO S T (O0% HWRY B T 51 48-1 (B WES (AR W1 R W
S 3 W Fefy =4
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+
———0 V=10V O-
R, =300

As shown in the figure above, a resistance of R =50 draws current
from a potentiometer of total resistance R, =30£02. 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

S b@s 31 #=el R, = 300 e W2 2o 6= @BR #i41 R = 503
(1% IR 2RI Sz SRR AR bR 2irmiet i Rearer 257 V = 10V
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A laser emits light of frequency 6 x 104Hz and power emitted is
2 x10-*W. How many photons per second on an average are emitted

by the source ? 8

&N @BIR 6 x 1014 e TrIT (oligg el S| T wxe)
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What is the de Broglie wavelength associated with (a) an electron of
mass 9-11 x 10-*'kg moving with a speed 54 x 106/s and (b) a ball
of mass 150g travelling at 307/s ? Given h = 663 x 10-3-s,

12+114=3
(2) 911 x 10-51kg ©F WIF: 54 x 106 fil/ (& @I 5ifS T a1 O
(b) 3073/ (&: (AT 21\ 1 150 Q)7 S&T1 I67 BT (Fra® To-gRferg Wzl
CEGEAIN oAt 5| TRl CR h = 6:63 x 10-34)-s.

Briefly describe the working of a nuclear reactor. S

FeFR RREsT == bars 39 <1 |
OR/ @331
Give one example each of Alpha, Beta and Gamma decay.
1+1+1=3
ST, {01 S o SRE AroRE e Swinsd |

Describe the action of a transistor as a switch with the help of a
circuit diagram. 5

TG BT T2ITS (G B B T “33%” Bpitet I w0 < =9
OR / 5241

For a common emitter transistor amplifier, the output voltage across
the collector resistance of 2kQ is 2V. If the current amplification
factor =100 find the input signal voltage. The base resistance is
1k &)

T DR (GATGEA ~Ha 5 2k QI (@12 13 T4 276 =THo{3
21 2V. 1 2[R SIS 24T =100 W% SN FREP @I T 150 =T
(S0 Z995 IRCFoT Req pstler 2
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How can you realise an OR gate using three NAND gates ? Explain
with circuit diagram. 3

foiRBI NAND (965 77215 @5l OR (515 =it #ifa ifF 2 367 e s
i =10
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In the above circuit diagram V=8V, V,=0-5V, Rc=8002 and
a=0-96.

Determine collector-emitter voltage and the base current.
562=3

GRS TEel| HAS Voo =8V, V, = 05V, Ri- = 80002 % o = 0-96 | I~
@b [eg s S 2/ Bfet|

(@) 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 ?

il

<< D Biv) RO 24 YG! TG 100 ARIHNE FIHEAR T
TR ARz wor TR gRam e B 212

[11] Contd.



(@)
4 (@)
28T PHYS

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

B TR @i i
OR [/ 91951

Deduce the equivalent focal length of two convex lenses of focal
lengths F; and F, when placed in contact. 3

R 14 R 2 SR Fy &% B, i T T T (F16T e
I 7 Sie |

With what speed should a galaxy move with respect to the earth so
that sodium line at 5897 is observed at 589-6nm ?

5

AR AATE S0 B e T o S 589 oA et
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Deduce Snell’s Law of refraction for a plane wave using Huygens’
principle. 3

R0 ! 92 TR TR waolT Sl i CeT' S S0h] sy
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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

b1 P (ol BBR <51 5 RS e PO T B mme
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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

meﬂ@aﬁ@ﬁmswmmﬁmam
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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

ORI 3 <ol Rmr Wiz o <5t R qiees s15as) e Req Bl
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The amplitude of current in series LCR circuit connected to an AC of
frequency “@” is given by
4]

i

S
: \/R2+(XL“XC)2

where X1 and Xcare 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 two of the following : ' 2x2Y2=5
Rz 7619 Tas SR 2

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

(AET “Fo 4R fes @ (iER dken RdRd @

(ii) ““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 ?

“UBI LW 5245 9 P IS G| (+AlzT o e sfcwe
% AR (AT WO FANRE Wifee FERIE Bt T |
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(i) 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 o127 “TF G99 BN HeA 9ol (oI5 B 92T FAE
#{5t e & 2ol AifRq e

[14]



28T PHYS

(tv) “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.

R T Ui i oM @ T BeE (e @A wE] SRS
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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 ?
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