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Puysics -1

Time Allosted: 3 Hours Fuoll Marks 70

T guertioms gre of rquel violue
The figurvs in she maryon indicate full marks
Candidates v reguired b give thedr dnswers o thewr own words as for @ procticably

GROUP A
iMuitiple Choice Type Questions)

¥ Anvwer any few queshion. 103~ Wy

£) Superposition of two owiually perpendicusae SHM: of cqual ume perrod and
equal amplitude sod phase difference = form

iA) ctipse {B) carcle
() straught hine {i?) parabola
(1} The amount of power supphed 1o 8 system i3 oqual ©© the rate of dissipation of
encrgy m
{A) foroed vibrabon {B) damped sibration
(T} yomple hprmonse motion (DY osciibatery motion
(1) For large vetuey of damping conssant the Q-factor
{A) increaies (B) decreaias
(U3 remams samec {1 becames zery

(v} hsperove power of graling ancremses with screase of
iA) rumber of hnes per cenlimeter {B) crder muswher
{€) numbes of lines and ordey rumber (D) itemsity uf angudem light
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04} Ip Young's double sin experiment using wo entical shis, the miensity of the
tasicusm at the centre of the screen s '/ What will be the intensny o1 the comire
of the screen of ane on the shits 15 closed™?

At (By2¢

! !
i) n (D} 3

{wi} A micol prism can act as 2

(A} polarizer (B) both polanzer and analyzes
(C) analyzer (D) Laset

{vin) Emisson of photon due to ransiion of an electron from hagher o Jowsr cnergy
level coused extermal energy s known as

{A) stemulated ahsorption (B} spontancous emission
(Cy stimulated ermusswon {D) population mversion
Ivisi} In Ruby Laser the host orysial is
(A} Call0)y (BMnO,
(©) ALy (D) Fey O
(w0} The Compton shift 1« maximum whin scanenng angle »
(Apas () 0*
(C) 1807 (D) &t
ix) In kolography. three dimenmional image of the object may be produsced
{A) by using single ler {Bj by using a mirror and o lons
(U} by uang two lenses (D) wrthout using ens
(a1) de Broglie wavelength of & gas modecule st lemperatuee T s
3 2h
A
N it @ it
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(aith The € nenpion sft and { ompron wasckength 7, of 2 paricie are equal 1t the angle

af seatiormg 15
LA (H
iU 8 i1y 45

(x10} According w Raylogh-Jean's Law, the cnorgy deasily i 5 blackbody raditon 3
(A} wverschy proportonal to the founh power of wasekenglh
(B hrectly proportonal 1o the founh powes of wavelength
(Chmversely proportional o the fifth powce of wavekngth
1D direstly proportional to the (fth power of froguersy

(vl If 5 snd 1 be rospectively the Baile consiant and radrs of an som n 2 BCC

structure them,
[A]r-?n iﬂ)rrgn
Wir=a W) s -'-;
{xev) If iy and ig are charastenstc wavehengths belongang 10 L and K tines m X ray
specirum, then
A 2y =g (Bl by ~ Ay
(C) Ay # ba, Db ay - Ay

GROUP B
i(Short Answer Type Questionas)

Answet sy Heve quesisons
2 {a) What are Milker Indices® Find the Miller bndices of 8 cnul plase whewe

everopis are [A 20, ] in simple cubic ceystal
b1 What v ultray olet srastrophs?

3 (a1 Drastmiguish between spuntaneous and stimilated emissan”
(b State Moncley's Law
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HTTP://IWWW.MAKAUT.COM

TY PP RT GASNGEE AR AAME U LFIRNEEE S o VAN

35 - 1%

prlel



www.makautonline.com
HTTP://WWW.MAKAUT.COM

CSB. TechioddSem- 1sUPH- 101201445

4 ja) What do you mean by D-acer of 2 damped osallawr” Deeive the relanon
between (- factor and relaxation ume
(b If the notural angular froquencey of 3 umple harmeme oilislor of mas 2g s
Obrads ' 1 underpoey erwally domped motion when lgken W 2 siscowns
mediom Find the damping force om the oscillator when s speed 3 0 Zems

4 {a) Im g Newton's nng experiment the dsamcter of 5% dark nng is 0360 cm and the
dismeter of the 157 dark rng 0590 cm Find the radius af the plano-conven ke of
the wave bength of light used is S890 A*.
b) A monochromatic radtion of wavelength 2 « 1077 m 15 mcident on free
sanonary eiectrons. What i the warclength of the beam which i scattered
directly hackwards? What 5 the energy gamed by the scattered electron”

6 (4) State Malus' law
(b1 I daryped harmonic motion. calculate the tme i which the erorgy fall to ¢ |
e of s untial vabue.
(¢) Draw the smphitade resonance curves for difTerent values of damping.

GROUP C
{Long Answer Type Questions)

Answer any fhroe questions
7. (a) Prove that the smotisaty of secondary maxma formed fov Fraunhofer delfraction o

a single shit are of decreasing order.

(b)) Explasn mssang order 1 Noslit &ifraction.

1<} Sute Raylegh crterion. Wiite a shon note on tesolving power of a grating.

(d) A muca sheet of refractive index 1 58 i imroduecd m one of the sverfering beams
and o central fange gews shafled by 42 cm_ The distance between the sources i
O lom and the sorven is placed 8t 2 dstance 50 cou from the sources. [xtermine
the thuckness of the muga aheet

£ (2} What do you mean by black body”? Stite Kirchibof? s law of blackbedy radiations.
{b) Establish Newton's las of couling from the Stefan- Bolzmann law of Blackbody
radiation,
fc) Stacting from de Broghe 's hypothesrs show that the group velocity assuciaiod with
8 partacie s the sune a4 Uee panicic velocity
{d) If an electron 1 subgevted (o 8 potential difference of V volts then prove that (he
conesponding de Broglic wavelength i 49 A
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4 (ailm\deumcmdlnumnmhm:dnmime ([
eguation of moton 5 pyen
f:.:og..(r-o

Under the condition of small dampang. [ind the exjression for displacement s a
functten of time

tbawhw-mmmwﬁmmmm
ther relative shift

fc) rwi*ummdamﬂmwwn
sction of same restoring force at frequencies 3z and SHz Calculte e ratse of
IE ATy

(d} FN*MM:MWMHMMW
represented by

d 2 ¢ @ 174
. = S o faet v |+ = @t — )
x ucuuu'z Cogf it zj P o fow I swq 3

no(.;muw?&nummmmmud

rolography.

iby Define Einstew's A and B co-efNicients and obtarn & relanion between them.

€} What is opucal purmping?

(d) A tube of 20 cm length filled with & sofution of |5g of cane sugsr in 100 of
water placed in the path of a polanzed Lghs Find the angle of ratatios of the plane
of polarization f the specific rotatwon of cane sugar is 65°

1108) Define lattce consiam in case of crystal syswem.

(h) What 15 the physical sigmificance of Milles indsces? L

() Deduce the mierplanct spacing of & umple cubac hatice of sde "

() The distance between (dias) plane i BCC structure is 0.335 an What 15 the e
of the wwt cell? _ .

fet What 15 the difference betwern crystal gratmg and optical gratng? Weite Bragy's
m-arﬂﬁmt

i A beam of X-rays s incident on NeCl crystal wath latice spacshg © 252 nm.
Caleulate the wavelength of Xorays if the First order Bragg s reflextion o okserved
al & ghncing angle of § 35 Also find the maximism order of diffractson posssble.
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