
www.ex
am

rac
e.c

om

j ws-luuu I ul" 

I PHYSICS 

PAPER·I 
SECTION A 

J. Answor an)' four oftl1< following: 

t•) Cnlculnte tho speed of an nrlificinJ earth sate llite, au uming Llut it is travelling nt on altitude b 
oJ' 20 kms above the surf.1ce of lhe earU1, where g = 9 m sec'. Take the radius of earth R os 
6000 kms. 

1,_ h h . ' ' ' " · . ' d l I -" . (b) ·n.Ne t at t e-oxpressmn x- + y- • z - -c-t-HI mvanantun er .oren z trno~~.ormntlon. 

(c) The period of small oscillation of a di;;k of radfus lO cn1s. pii"'ted at its rim is measured to be 
0.78 s<>C. Find tho v• lue of g. accclurntion clue to gravity at tru.t II>C.ltion. 

(d) Show thai for an ideal sa• undergoing an ndiahntic pra<:e ... pVy = a consl3nt, where "F C.,IC, 
(Ratio of speciuc heats at con5laJ1t p1'essurea11d vo lume). 

(t) Tho lenses ...., norm•lly coaled with thin li.lna of tnnspnrcnl s ubstances like MgF, (with 
refractive index it = 1.~8) ln order to reduce the reflection !rom the glass surface. nsing 
interference. How thick a w aling is needed to produce a mi1umwn '"flection at tl1e centre of 

vl<ible spectrum ($500 ;I)? 

2. (a ) E:<plai.n tb~ proe~ssinn of a ~pinning tnp and show th•llli'I!C<>l!sioo• l velocity is independr:'lt 
of angle or indinat1oo. 

3. 

••• 

(h) 

(a) 

I loe t.he theory of dompt:d h•noonic oscillator In show tha• the quality toci<Jr nl' llii LCR 
cir~;:uit is Q • \VI)L!R. where V.'0

1 L.LC. 

What is First Law of Them10dynamics '/ Calculate the entropy change that an ideal gas 
undergoes in • reve1~ihle isotherm• I expansion 1\-om a volume Vc to Vr 

(b) Who I is entropy and how t. it related to ~~~ dU.ordor In tl1c system'/ 

Calculate 01e entropy change when l kg of ice at o•c melts ( reversi~ly) to water at the same 
r .. mpc1'3lure. Tile latent boat of mclt.iJlg is 79.6 CDitgm. 

Deri\·e :an ex pres!~ ion for Rutherford scattering cross-section for .scauwing of an e.lectron by a 
he;n'Y nudeus. 

(h ) Exjllnin the theory of Fabry-Perot iuterferometer ~nd the thrmalion of frinBes by it. \\'IIlii 
plate $Cp:tralion will be needed to resolve two srectrnl lines 0.05 nm ap:trt if the avtrnge 
wavelength is 48~ nm and rc!lClet•n<:<: ~per ccnr! 

SECTION B 

5. Answer any fouroftJ•c following: 

(a) ShO\\ that elcclronic contributiDn to the spccilic Qf sulid.s varies as Tat lo\1 tenlpcraturcs. 

(b) Light from a st~r. ofwavcleugU1 600 nm i~ found to be shil\cd by 0.01 run toward• the red 
when C()mpared with IJ1e same wavelength from a lah<>ralo~ •ource. If the velocity of light is 
3 x 10' rnlsce. show th&t tllc c&rtl• and tbe~tanrescparating M veludty S kmlse<:. 
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(<) What i~ Lorentz-Fitzgernld contrnction in specia l theory uf relativity? Denve llT1 

.:.~pression for tht~ cont>31!1ion. 

(d) A 75 gin block of copper. taken Jiont n furnocc is dropped into • 300 grn gla•s bo•kcr 
C<lntuininJ! 200 gm of water. The tempemturo of water rises fr.lm 12° to 21•c . \Vhat w•s the 
temperature C1f fumoce? 

(c) Whal ruquiremcnls musl be me-t for the Central mnximum of ~Je envelope of the duubk $lit 
Fmunhnfer patfem to contain ex:.~tly eleven fnngc;o? 

(o. (a ) Wloal is Stcfnn·BolumaJJo Ia\\ of black·bcxlyrndiation? Derive an cJtprc:ssioot lior Ute Stefan· 
Boltzmann con•tnnl. 

7, 

8. 

(b) Calculate the Mom om of Inertia or a solid cylinder about • cemral diameter. R is the radiu;; 
and I Js i.be loogUt of llio solld cylinder. 

(~ ) \\trite down the e~pres;;ion for the energy distribution functio" for lbe bl~ck·body radi~tion ~I 
l~mpe1'ahu-e T. 

(b) \\/hal is •patjaJ CQherence'? Considering Young"s two-slit '':<perimcn~ prt~ve Utot the distsncc 
between the s lit must be suflicienUy le..o than (iJa) for obtainong !Tinges of good contrast . 
11 her" /.. is the wavelength of light used und a L• the nnglc subtiended hy the source at the slits, 

(a) Tl\c mn.W:num J>t'OSSW'C vnriat ion P i.b•l the en/ cau tokrtttc in JouJ sounds is about 28 
nvmetre' Nonnal atmospheric pres•ure ~~ obout 100.0(10 nllm"tre' . Find tbe corresponding 
ma~imum displacement for a sound wave in :rir hav ing frequoncy lOtJQ eyclcs1sec. Give a 
hricf derivation orthc forrnulo IL<cd. 

(b) Ocdoce van der \\"aor. e{JI•ation of state of n gas. Mention it' ckfect• by dmwing pr<-ssure 
••olume plot at d iflllrentlernporatures. 

Some Vscful Dolll 

Density of Alr 1.'22 kg mari 

Sound vel. in Air 

Sp. beat of copper 

Sp. hc.'t of glil•• 

Sp. halt of water 

33 I mutro~ sec 

0.093 caVgm"C 

().12 ~· 11gm°C 

I cul/wn"r 



www.ex
am

rac
e.c

om

I IFS-2000 

I. Alll!wer any four ofll1e lbllowing: 

PHYSICS 

PAPER-II 
SECTION A 

J ol S 

(a) \\'here on lite elcctromagnotic SJ"'Clnnn docs lbcwnveleugth of n lO cV ~Joctron app<l<lr '! 

( 10) 

(h) Giveth< schcmillk diagram of :m intcgrnling cirouit. Des<Tibe how tl1e input is modifkd and 
appc-an; in the ou1pu1 iu u diO-..trcnt wavcfhnn Find 1h~ output wn~rom1 if the iopu1 is a 
square wave. 

( 10) 

(c) 111~ <Xciting line iu n Rallla scatlerin!l "~'Jl<rim<nt is 546.0 nm. and 01c Stokes l i n~ in ihc 
speclnam of a material is round at 552.0 nm. Find th~ W:\ velenglh of 11.- corresponding anti· 
S1ok~s' line-. 

( 10) 

(d) Find the Tbevenin·s equivalent for Ill< current flowing fonn the left of aermiamls A and B. 
Find the currem ~~ R and voltage across the resistance ~. 

( 10) 

(e) Write a shon explanatory note on a Fast Breeder Rencl<>r. 

( 10) 

2. (n) Sune tl1e saliem lenll1res oi'Ut< Langeviu theory of paramagne lisuL 

( 15) 

(h) Explain how lhe t!(\11i.:!!pl of 1!1Tectivt magne·tic momanr tuises from Lhe cOlnJlUrb;on of 
dnssical rcsuh with Lbe quantum medumical expro>~o~llll. 

( 12) 

(~) Discuss the par:unagnotism offree electrons. 

(l3) 

J" (n) Stal~ tho df.frorcntial .cL <>f four oquaLit>n.• govc01ing the ~Iui ie electric (ield due t1> Sl<'a<.iy 
clmrg.e.s and the suuic m~go~.:l ic li"ld due to steady current.'". 

(20) 

(l>) How ru-e theso ec,uation.< changed for time-varying liellls? 

(20) 
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(c) Stale ·Ma..xw""~U's ~quations in i!lectrom:\!,"D~tie field. Giv~ ll1..! \\Ord $tatcment of LOO 

lidd ~quntion>L 

( 10) 

4. O~riv~ an ~x~ssion tor the Jl"~qucnci~ 111 whi~h light is ab:;orb~d by hydrogen atom in their ground 
stato. using the atomic model of l:lohr. Why should the~e rrcquencies be slightly different to•· 
positronium'l 

(40) 

SECTION B 

j . .\mnv~r :1ny four of the {bllowing: 

6. 

( ") A body of mass i g falls through a heigh! of I em. If nil of [be energy aoquired in the fall 
were converted 10 light of 600 um wavei~U!:,'lh, how m1Ul) phu1ons: would bl! ~m.iUed"l 

(I 0) 

(b) Consider the unC·t.lrt:~linty principii!. Calculate the mimmum cnl!rgy of a pnrticl¢· in ttn infinite 
potc.ntinJ wol l. wiUt bouodaric,< -~ < x < a. ( t\.~<UOJC & = a) 

( 10) 

(c) A hipolnr junction tmnsistor is used as a voltage amplilior whoso oii'Citil is given in the liytto 
below. 

" R 

Oiv.:n· 
I ~20uA. l 1utA, v,-c ~~. v ... o ... v. V,.... 

~J \1 , 

Pind l.ho ' 'alu011 of the dements R,. 3nd Rc-

( 10) 

(d) Gi\•en two switoh.:.s A and B, a l>auory, n l'ilSi.slor Rand " lig)ll bUih. Il lustrate th~ NAND gate 
and oonslru.ot its Truth Table. 

( 10) 

(<) TI1e critical field B oflend at the boiling point of liquid Helium (4.2 k) is 5.3 x: Hr 1 T. Wh:ll 
is lh~ mfLximum cun·.mt that c-an fl ow h.1 a wir~ of lead wil11 a nulius of 4.0 mm if it i!i to 
re-tnuin supan.:onducting at this lt>mpe.ratur~? 

(o) 

(I 0) 

Whlt ore oscillntors ? I low mnny types of oscillators arc thcr<O'! Whal is the bosio princi1>k of 
oper:~t ion? 

( 10) 

( 10) 
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(c ) Descrihe n \Vein bridge O!<cillator and compare> it willl a ph(ljc shift oscillator. 

( 15) 

7. (n) Dofmu a llermitinn op<>rotorQ of n physical system. 

8. 

(51 

!b) ~'rove that for well-beh.wed functions of a phytieo( system having a Henuilian operator Q. 
the etj!en values q ore :.11 re;tl. 

(15) 

(e) Show tho! the mmnentum operator fo_ is HennitiJm. 

(o I 

(201 

Slllte tbe various contributions to Oto mass l\1(2. A) of a nucHous in tlto •otlli-ctnpiric:nl moss 
formula. 

(15) 

('b) Caloubte tho Q-value of tlte fus ion( synunctrio) reaction .,u~ + on1 - >X ·!- Y. wheru X and 
Yare fragments with A value• 119 and 120. respectively. and 2 values 45 and ~6. 

(c) \\lh•t is Flohr-\Vheelercriterion for nuclear fis.•ion'l Brieny d.,.crihe the theory of fission. 

The (o llowing physicn l con~taniS may be W<ed: 

Moss of electron, '"• ~ 9.11 1C 10·Jt kg 

Charge of electron. e = l.6 x I o·•• Coul 

Phnck·s constan~ It 6.63 x to·-" Js 

h = 1.054 x 1 0·~• Js 

Volocity of light, c • 3.0 x 108 011s 

Permeabnity ofvocuum. so= g_g; x 10'1
' 1~/m 

Poonillivity uf va<:uum. I' 4 n x. 10'7 11/m 

1.: : 114 nCo ~ 9 x. J()!l Nm'l Cou f 

Acceleration due to grnvity. t = 9.8 mls' 

I eV = 1.6 x 19' 10 J 

: l.6 x 10'1> erg 

I amu : 93 1 Me VIC' 

Neutron ""'' mlll;s )>.•~, = 1.008665 ~mu 

Protun resl rM~il M11 = J .(107825 omu 

Bindiu~ energy per nucleon alA = 120 is 8.5 t.kV 

Binding energy per nuQ)eon at A = 240 is 7.6 MeV 

(10) 

liS} 




