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SECTION-A

Answer Any FIVE questions
1. Explain L-S coupling and J-J coupling,
L-S sdyesan mbaky J-J Sdyddan g (edinaiD.

2. Describe briefly Double slit Experiment.
aot Hote (HAFKSD oo HJore DSBS,

3. Explain the Eigen functions and Eigen values.
oAS (Hehabdn. onS Deodesd D5BoSHH,

4. Write a note on f - decay.

B - Eabdin i o ey (Eecins.
5. A Sample is excited with a light of wavelength 4358 A® . Raman lines are
Observed at 4447 A . Calculated the Raman shift in eml. -

Ko 088 ABeSESLDE, DS Da 4447 Af.

of® R

2% Ssaeae 4358 A? 8806850

55 KSOVoSERIB. sowd TS wosoY Po.do!

6. Calculated de-Broglie wavelength associated with a proton moving with 2 velocity

equal to 1/20",of the velocity of light.

120" SrEns® PFHR) BPRS SEes” &) $dorio Wos? ¢ oD i,

7. Calculate the mass number of a nucleus whose radius is 3.9x10"°m .

(Given Ro=1.3x10"°m).
TgRrEn 3.9x10"°m o) a8 do|S80 @) (B5oed Joggid CORDS

(Ro=1.3x10"°m).
8. X-rays of wave length 1.54 A are diffracted by a crystal . The incident angle 11°,

What is the lattice space distance.

H)dgo Sod doriggso 1.54 Al 50A% X-88eren DSYHo JodNB. S858%0

11°, zref @odbams SHMtkskn.
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east Two

Answer any FIVE questions from section B and C choosing atl
5x10=50M

Question from each section . Each question carries 10 marks

SECTION-B
9. Describe stern and Gerlach experiment . What is its importance?
38 - A8 E@Emi D800I, @ (B (@ soegs DDA? ;
" 10. What is Raman Effect? Explain it experimentally.
8 OS50 oIrIm? A [BErrgrgEorr d8osod.
11. State and explain Heisenberg’s uncertainty principle for p and x and extent it to

energy and time. What are its consequences?

e 0f edg)s Sl ST p SHba x s Ty D5C0HED?
& Frgny 9 DO o) ST SP0D DEBoHN? L KmFin G
SRR Dharot Buspn?

12. Explain de- Broglie hypothesis of matter waves .Derive an expression for
de-Broglie wavelength . Explain one experiment for detection of matter waves,

(B0 Sterres; Sowepodd Bpf erush 056008, Eoh SBorgGuN0S
SEBRY Toiod. (B3 Bhorres FHoHod JBS 2.8 (B&eredy SoKol?

13. Derive Schrédinger’s time independent wave équation.

Spo  errsad (99bont Stor $digtnsng semaohi.
SECTION-C

14. Obtain an expression for the energy of a particle in one dimensional potential well.
DESBcs ¥ ErsEne®D Eniin Gng) A8 SDICerR sk,
15. Explain the concept of (j) liquid d_rop model and (ii) shell model.
(i) (635 Bots Hitomer Sbase (i) E5)8 Sdrred D3605hsn?
16. Explain Gamow’s theory of a-decay. What is its iImportance?
0 feoists ream Ropodiinih DSbodEn,  zmpe SoaJe e
17. Explain Laue method of X-Ray diffraction.
28508®  X-85wm DIGTNE Bowohodd o S088eE0 88700,
18. What is super conductivity? Explain Meissner effect, Mentidn the properties
of super conductivity,
©8 HEd0 esmdtn? DRYE 0o D860, S8 Somje

e, /
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. SECTION-A
ANSWER ANY FIVE QUESTIONS : 5XSM=25M
: [HONS AT ALl
W D EHOD AINCIRL |TELEw,
L \';':W\at are the draw backs of Bhor atomic Model?. ¢
&8 30re Mepodos™d &' Had ? :
2. ©Bxplain the physical interpretation of - |
O Ay, TBE IID 3o ? -
\f- Stzte and Explain Helsenberg unferlamtv principle 2
‘-_555513, vy ¥
o3 SR AabIr L:r.a D300 3. A
4. Descri be the basic properties of nucleus. ,
3.:.\:.-,._;, li:b!b [Thents w&m S8ogcd. | ot 2 =y,
5. Theexcitinglineinan RamanexpenmentI55460 A'and:he stokelmersatsszor Fmdthewa\relength'-, o ;
_ of anti-stokes line. - “
rr._\S @wrog‘ S460 A'eidoﬁ QQQ" so oy sé:.:dddo 030‘ ;3‘5 ‘éa 5520 A‘:".roﬁ adad 3 i'ia -'Jﬂoﬂ e
g:g._v SRR DI, ¢ ‘ :
6. - Czlrulzte de-Broglie wavelength assccnated wilh a proton muvmg thh a ve!ocuy equal to 1/20 lh of - L3
the velocity of light. . FBE, o 7
. 508 Srios" 1/20 Soth Sos' @wﬁn@ S 61»51, 2576 Sor 32,51‘-’5’ ""“"5’5” | :

7. _ Aneutron brezks into a prntor\ andan electrun Celculate the mass defert in the rear.ilon B

(m 1.6725X107" kg, m = 9X10% kg, m.= 1.674 X 107kg) -
L iacis 3656° 28 ;';:'SLDS $rS Brbc JATET :at.ffu»os
8 Ina crvstal a lattice plane cuts intercepts 22,3b and 6¢, along 't
‘ pnrmtwe vectors of the. uml_ceil Determlne the mrller indices of the gwen pian 5o T

-t

LE HBE wof Joob’ uoudv:mw 23,30
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5 from Secnan BandC chaosmg al least TWO questio

Answer any FIVE quesnon
58X 10 M=50M

“gach questmn cerries 10 marks - ' ; o
s cTw qtﬁ u'_a»:s _':,gs D S8aiv ?5_5 ‘:) 0000t PHDTYS - A s

En D Dbdhn 3, %00 A o

pDJdomp'cﬁ.ﬂdm 136 efe 10 Sty .
. SECTION-B-

< pescribe vector atom model and explaln the different Quantum
;_' e BT S 23600 b syo65 Ropjud 238055,
‘10. Whet is Raman Effect ? Discuss quentum theory of Raman effect.
5 50830 oS B ? 98 $00R) Syotin hrposiug’ 3pjohin.
11, Describe the experiment of Davission and Germer !0: the study of electr

Imporlantconciusmn ‘that could be drawn from it,
&3e5 Lbai» no-ﬁﬁ dirAsn S,

Oﬂgﬁn.

numbers assoclated with it.

on 'difffactiqm What are the

&nﬁuﬁjgpo&o& O, w;:ugcf;s»omoa-a .

ns from the each secuon o

dogh D:Sda':b ;saom:m b2 moa :maaya ;iphomu:a L
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6.

el a::-:\:ué‘a Kosn Sy, 3 shy¥E c-ue.nnn

- vaavelength.
'Exphm ce Broghe hyp_@hcsls_chmcr waves. Derive an, expresslon for :e Brgill; m B
Swd @55 T SSomren SearSwy DIJoDIAD S0l éqﬂ\ SoN 'g_u'.’.la ‘.‘Sf.bg 00, E

Ocme Schrodinper’ snmcindependcn\ wave equatlon. A

@-L,e. oKE Sy, 5100 :ms I EDED Sk '-Sh:s'cfno caabo;s):’m

: . SECTION = C pon e v
potential well.-

O‘\am an expression for thn energy of 3 pamcle inone - Dlmenswnal potential v/ell.

.

Discuss Liguid drop modelin dc\al‘\ Wnlells drawbacks. . :_ ol
_ \:s:ba.n ST HB0D 3Lyod a'.'J DY @-ds::w - :' R r, et

Give Fermstheow off,decay? What are neutrino hypothesus? B et
" [;«dnﬂfa'bélamﬁo b, :w:@s‘ (.)G’“dnw @‘dﬁaﬁn E ;f: I LS . b

e
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Duration:3hrs SECTION -

Answer any FIVE of the following : 5x5=25M

I. Explain L-S coupling and J-J coupling schemes.
L-8S $8din J-] Sogrssned D50088w.

2. Explain the physical interpretation of a wave function.

B0K (EDhabsn F'Y ©f Dt BeHI.

Write the Postulates of quantum mechanics.

S%OL0 ArOBE &°F G (Feciosn.

4. What are magic numbers ? Explain.
S8 SogpgosmI3d ? S80S0l

5. The exciting line in an experiment is 5460A° and the stokes line is at 5520A°. Find the wavelength
of antistokes line.

&5 (STKEDE™D ade 55568 S460A"wons REEBY 5520A° ®ond airodYPs) Sy SsorgEn
S5,

(P

‘ 1
6.  Calculate de-Broglie wavelength asociated with a proton moving with a velocity equal to 55”! of

the velocity of light (Mass of proton = 1.67 x 10-7’kg)
1
SoBFNEDSt g S0 508 (Do Bahnhid) &8 (DFrS S0t Ko &igeh SBorEEED DI,

($PerS WS5oe8 = 1.87 x 10""'kg)
7. Theradius ofanucleus with atomic number 125 is 0.6 fermi. Calculate the radius of a nucleus with

atomic number 64.
125 S8&rm Sogy re Jolsy T5rEEn 0.6 PO wons 64 S Soxgre SoEso TES0D
E5Midn,
8. Céam the longest wavelength that can be analyzed by rock salt crystal of spacing 2.82A° in the
order,
B65n E66° 2.82A° hitoR Konaiug oEdS H88E D 88orZgs
Seedadsro K S0
Bothdn, i v : .
Answer any FIVE questions from Section B i - i 1
S g e and C choosing atleast TWO questions ﬁ'o;nxe?%h :?(?13[&

| SECTION - B
g, Descr;lbe vector atom model. Explain the quantum numbers associated with it.
RB¥ SESmem Slmeaes; N0, S0t Boggesd DBB0HED.
10. What is Raman effect 7 Describe an ex

riment to study Raman 1
oS $0B0 AL 7 s, e d e

S Ho8 ©GaDS (SAmASDE SgoHam.

5



.

14

16.

18.

. Explain briefly liquid drop model and nuclear shell model.
¥

De sml\ Davisson and Germier experiment on electron diffiaction, Dmcuss the result of the experiment.
DOFD DBFIROSD Sowodod BDSS Lo mqs BRrE0S DHO0D, (HBRK HOBLmS (Fechngs,

Write the properties of Matterwaves. State and explain Heisen berg's uncertainty principle,
S5 BB0rme SoRed (Erabod. FraSnl edfsd; @S b 9560%Hss,

Derive Schroedinger’s time independent wave equation.
S0P erSHEl ([DEoNE d8or BiEsmehnd aeyBoHhain.

SECTION - C

Obtain an expression for the energy|ofa particle in one dimensional potential well.
DEDBAH I SDSG'D Beao Al ¥48 BB Toeey.

"( QA

SoEE |3300% SHewe, TollSE BE)E ST Kijorr DS60S0s.

Explain Gamow's theory of a-decay.

a-Se §rd mar Brpodsnid D58oHED.
What are Miller Indices ? How they are calculated ? Sketch (100), (010), (001), (110) and (111)

planes in a cubic crystal.
D98 Brdsrosiven OXMID ? B Jip BTG ? &8 i %)&E50e® (100), (010), (001), (110)

SO (111) Sosned Adbol.
What is super conductivity ? Explain Meissner effect. Write the applications of super conductivity.
98 TFEE ©SrID ? PYE $OBK JSB0HED. SFFHTT SHIGTOH [FAhol.
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Answer any FIVE Questions.

1. Explain Zeeman effect.
508 HOSHEH HHOO TN
2. Write the Physical Significance of .
Y DS, FPBE JrinaySd Sena)an
3. Explain neutrino hypothesis.
B SP 270D DHOOR)N-
4. Explain the Eigen functions and Eigin Values

2BS HabonBoen, DO DDV DHOOTHIW,

A sample was excited by the 4358A° line of mercury. A Raman line was observed

at 4447A°. Calculate the Raman shiftin cm™.
2,85 BRI BBIHNHE BODD 4358A°
DS B 4447A° HY ERDOVOD. TR DRRDD
ainty in the position of an electron is 2x1

508088 S32E0 FR.
B0 cm ™ B BEOTOEW.

6. If the uncert 0'° m, Calculate the uncertainty

inits momenium
258 DO5RS RHH0E ODFBHI 2x10
R BeBB5E0 DOS?

7. A nucleus of mass numbe

1 Brep500, TR i S0

r 125 has radius 6 fermi Find the radius of a nucle us

having mass number 64.
5008 ©03; 125 SOAAEND, 25 SoEO &RRYO 6 Db, BHgoe8 Do 64

5B, EOBBEO G0, FRYHH B8,0wEW.

8. Calculate the longest wavelength that can be analysed by a rock salt crystal of

spacing d = 2.82A in first order.
208 ©OBEED d = 2.82A° T t5e) 026 e D85 I 858365 DdownDAD

(0§ SBOLs gqémm B38,0uhEwn.
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10.

11

13.

14.

5.

16.

17.

18.

and € choosing atleast

A B
Answer any FIVE Questions from Se ctions o5 10 Marks. 5 % 10 = 50 M

. wstion carr
TWO Questions from each Section. Fach question ¢

SECTION - B

ach experiment. Write its significance.

Describe stern and Gerl B
| , z $8100 FTACANEND.
05, - S HALRSELE BHOWK. o) aJeR s 572
o e ; in the quantum theory of Raman effect.

‘hat is Ra st ? Explain the que )
What is Raman effect? Exp q e |

HiH) 55000 Rm‘goé

5205 DOSO ODM LT DaELA PO .
‘ Derive an expression for

Explain de-Brodlie hypothesis for matter waves.

de-Brodlie Wavelength.

BRESBOITRVOL) Eepd HOBHH 0500308, & @ﬁ ilolely)
DARDHVA GELDO TR,

Describe Davisson and Germer experiment.

B8 Broain K6 HAARHNEL HYOoa)L-:

Derive schrodinger’s time-independent and time-dependent
SeeRERD MDA Se0RB08 SGotsb Svor HENEBERHLOD H)F,ROTHED.

Qg:séwh‘)éa

wave equations.

SECTION - C

Derive an expression for the energy levels of a particle in one dimensional

potential well.

DEWEAD 35, ERDBNERD Bratin B, 88 TS HHRHRVD HSDOEE.

Describe liquid drop model of a nucleus.

SOBEHD G080 HHAPRTIL DY)

Explain Gamow’s theory of @ - decay.

o - Bt MR RTROSHT DHOOR)H.

Describe Lawe method for the study of crystal structure.

9,88 DERHHENBE) HOWOHOYD ©F HEWMR, HPOWOS.

What is super conductivity? Explain type | and type Il super conductors.
©&TERES0 OHTRD? BB 550 IO BOBS BE0 ORTRIERLO
(1528) DBOOCSHBW,
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SECTION - A
Answer any TWO questions 2X12=24M

—

& (808 S DI Boh (BHEDH SEPEPSHE (PR,

I. Describe the stern and Gerlach experiment?
0 AES BEereRy SQoHEn?

2. Explain Zeeman effect? Give its experiment?
B8 HPOSE0SH DHBohsw. R PIrEnd agw.

3. Discuss quantisation of rotational energy of diatomatic molecule.
Bsssress smd Tul) (ke 3§ sxodEbnin Do,

4. What is Raman Effect? Explain its experiment and theory?

oS $HOS50 eSrRID? oD BEED, degod grrdn JPdoHIw.

SECTION - B

Answer any TWO questions 2X12=24M
& Bob r8&° DFT Both  (Hed Srgrdiven (Frddy.

5. Derive Einstein's photoelectric equation. Describe an experiment to verify this equation.
0SHS 5B D8 Hhosbnin semBohin, & IDEGEID Drdod BEFHS0H
a‘;gof’.aén.

6.  Explain Davisson and Germer experiment.

A58 HBd» BYS BTrKE0H DH5BowHEn.



oo

11.

14,

15.

16.

: ..705\_‘(}}?6
; ray e
\ . ’ l“l‘]]ll”:.'lltu
| \ph’liﬂ ”'Iu ‘-'““-“"]llt_‘ncv:: of |1|‘lL'(.‘I'|.’|iIll\' pi i!l\.‘li'-‘ll'- ;li]Ll th. W Tlln }.

experiment.
= W £ -".i;"‘--jl
L'_t‘f\\gjiﬁehﬁ':. AATR PFCLRRY ?;.?U};é\‘).&’léé\)!m.fn ;J:{)Q‘_)ﬂ' mrde A .3p§iéq}a (& wio HEJ_JN‘ ol
1 : i i 1 ' ) » " : > [ W L]\'C‘m
Derive schrodinger time independent and time dependent equation for matte

(B Storreod | 8onl o Mol HBAD B0 errds HHsss s ggoﬂje,g.;b;‘m.

SECTION - C
Answer any FIVE questions. Each carries 3 marks. 5X3=15M

AT 0th PHOH SHrErEEvey (@08, e85 ©BEDH 3 Sreigen.

Write any four drawbacks of Bohr's atomic model.
&6 SEEme $dw PS8 DT et Edod Beg)dw.

Explain how the internuclear distance in a molecule can be estimated.
SEDS° ST wosd ErSHn B0 Vrdtnd DBBoHBD.

What are the properties of matter waves?
(EgsBorre Fogod (grdush,

What are the properties of wave function?
SBoK (Habaosn To) FBEned (@,

Calculate Zeeman shift of a spectral line of wavelength 6000A°in a magnetic field of
induction 0.5 wb/m? in observing normal Zeeman effect.

6000A° éeson'ggo o 5708 edESNSE 0..5 wb/m? edodped Biah asErASISIPE:
Frds 268 HOSENE® dinS QPBSS0H DEOHE.

The moment of Inertia of Co molecule is 1.46X1 046kg—m2. calculate the energy in
ev in J=1 rotational energy levels.

Co wethy T atsisy (grisosin 1.46X10%kg-m?.  sows J=1 o6t (gikons 4§ Powd
BBoSS.

What is the threshold wave length for Nickel whose work function is 4.80 ev?

B0 (@bato 4.80 ev o) MBS S8orFt0 Joi?

If the uncertainity in position of an electron in 4X10™'m, calculate the uncertainity in its
momentum?

25 Dolg poc® enfBsyss 4X107'm oon @i Hisne® edgEsgD do8?

10
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19.

0L

21.

22,

SECTION - D

vnswer ALL Y ‘
ALL questions, paeh carries 2 marks.

eX2=12M

oy (@ =Sl = i ’
= ;. L @@ do‘fﬁ“mfﬁm \33‘4\2(:\.‘4\‘{)13 &J%ﬂz’g& @-ﬂg_&j 2 ""mvm&c))

What are wave veloeity and group velocity?
$Sor JiEw DBEW B ¥ Ak SSPRD?
What are selection rules?

S QXS wHTINn?

What are stokes and anti stokes lines?
Qidy) HOA» Y Py Dwen edrednn?
What is compton effect?

0HS HOSH® w¥rI?

Write Heisenberg uncertainity principle?

T8 @b ERENGEN DXododnd [Fralnsn.

Write schrodinger's time dependent and time Independent wave equation-

- : oo,
o0 SEREHER - 5PR0R STODE @5&oab Sbor $Engtered FPa®

11
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Duration:3hrs
Answer any FIVE questions from scctions A and B choosing atleast TWO

5x10=50

questions from each section :

(S

10.

Answer any FIVE of the following :
11,

SECTION - A
Explain hydrogen spectrum based on Bohr's atornic theory
&6 S Depodod ¢X@RAoD PE'BR S SLied DS5O0HD
Describe Stern and Gerlach experiment

) DB Al (SAEKEND DS
What is Zeeman effect ? Describe the experimental arrangement to study the Zeeman

effect

E55 (BerSo edmrdd 7 4T (Hersind [HaArKEn 0HeE T HHbohw

What is Raman effect ? Explain the experimental study of Raman effect
oS BerEo GITRD 7 TES $080 HARK et DEB0mn

Explain vibrational energy and spectrum of diatomic molecule

ByStErm em @) Kons 9§ Dbk Y St DSBoDED

SECTION - B
What is Compton effect ?'Explain the experimental verification of Compton's effect
oS $D8o e ? SoPS $D8o Gink (EANK $olosH DIVoHEH
Explain Davisson and Germer's experiment
BORS Hbn e (BAPKSH DBBOSDHED
Explain Gamma ray microscope
i Bbe SrgugRd HX6obhin
Derive Schroedinger time dependent wave equation
$00 B ErEE §Flond ddor Hiusbnint aenBomHiy
Derive the Schroedinger wave equation for a particle in one dimensional infinite box
DEbH eiSol DR Ko Bnindh @boab St $hEtning catysy

SECTION - C
5x3=15
What are selection rules 7

S86 DadHsren wdnede ?
12



12.

13.

14.

I3,

16.

17.

18.

Write the applications of Raman elfect
e POB0 @by eohgrad |grabol
Write the prn;icnics of matter waves
:.\(‘-"ff SSoMme 5.*.{1"‘.{6'_1.‘{11* Lﬂ“d'ou".‘. i nicq :
What are the basic postulates of quantum mechariz:
g0 roBs o A s Rdbaren an 7

“ ; -rg, constant

] ine is alenlate the Rydberg

The wave length of /1, line 1s 4861 4 calculate the Ry
B5afranain

RoPoB
A Raman effect was obse

0
H, Bp @oy SSoNPES» 4861 A4 wond Biwf
rved at

]
A sample was excited al 43584 wave length.

4447 4. Calculate the Raman shift
1" doorggge B oS $os0 0B

0
b8 Scrgsnd 4358 4 SdongEEy 5¢ adaspord. 444

wond TS Smti SN )
N " & 3 0A.
Calculate the work function of sodium, if its threshold wave length 1s 504

(h=6.624x10™JS and C=3x10'm/s)
stiog SN 5040 4 woxd FEcho Gk B3 DAL SOOI (h=6.624%x10"JS ,

C=3x10°m/s) |
Calculate the energy of an electron having wave length 3x 10"¥m and mass

0.1x10kg. h=662x10*JS
3x10"%m gSonGysso ®oan 91x107'kg WS5o°8 feo JolgS Swg) ¥4 880%d»

h=662x107*JS

SECTION - D
5x2=10

Answer all questions :

19.

20.

21.

22

23.

Define Paschen Back and Stark effect

FES er Sbdis Fb) [@grared Dot

Explain fine structure of spectral lines

5556 Bpe Tg) Srg doymind DSBoHED

Give the types of molecular spectra

SEren HFidks bered (grabhol

Write any two limitations of old quantum theory

FE swobd Lpodin dng) JP Both edthed |Frdbod

Write the Heisenberg's uncertainity principle for position and momentum

o Dok (i BKEwSH Tralel edBHE DoHEEY (dbol
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3 Paper Code: 5104 Regd. No [ I ‘ ] l } I [
SRI Y. N.COLLEGE (AUTONOMOUS)-NARSAPUR, W.G.DL
I B (Affiliated to Adilavi Nannaya Universily)
-Sc., Degree Advanced supplementary ILxaminations, June 2016
(Al Lhe ond of s Semesler)
(For 2013-10 bhatch)
PHYSICS paper - IV A

Parl 11
(Modern I’hysies)

Date; (.)7,()(,_301(, FN Max Marks:75
Duration: 3his

SECTION A '

-y 12 Marks. 2x12=24 M

Answer any TWO questions. cach carn

36° Do Dot VO v Saeer Sasen e,

8908
¢l and explain different quantum numbers

1. Describe the vector atom mod
associated with it.

8% s Sdr S580Hi S B3 SSarad® BIE0S oL

Doggosd 33805080,

2. Bxplain the L-S and J-J coupling schemes with diagrams.

L-S 355850 J-J Dogrssnes '3y SEraos J3dohin

3. Give the elementary theory of the origin of pure rotational spectrum of

molecules.

@y B PR Y DSOS
t2 Explain its experiment and theory?

S0 B T8 drodsn 905030

4. What is Raman Effec
o5 BES0 eI 337 o8 DIBEKIW, dEoS AL 3330YI.

SECTION -B

Answer any TWO questions. each carry 12 Marks. 2x12=24 M

2508 F36° D3 Dot HFHPE DTS00 Seactin .
s What is Compton Effect? Derive expression for Compton shift.
sogs POBSN eI 337 5098 BYDISNI FORCI{efar TR UL

ée}:)d:odasi».

14



L -:_d
: 4 y e . avele l”] :I‘H"‘,L)LTLIIL
6 What are matter waves? Derive an expression (ol the waveleng
with it. Write any four properties of (!
- r — w o W - h 3 l.‘.; - w r-Z_J’
Mase GooAT e\ ;3-\"\‘) } eSS ON }j._{f{;ro'})‘db_) n]'\)Jr;a‘r'}}-:g_)J Ln;ju)éou_) |
S3g BOC 33
N3 arenk (9SS SEONT® oo I 030D
nd explain

Derive Heisenberg uncertainty relation between energy and time a
gamma ray microscope experiment.
o3 H3AD FHO Sy dHSES DOLOCINN T eI 508 c5 1aST”
150 R (el DRBIN SO O Oriza.
Schrodinger time-independent and time-dependent equations for

'Jé

Derive
matier waves

S B0 eEunds Ladonb SYoK DMEEEITNSD

o]

SPOSD 2 €8
A 0SW.

SECTION - C
' 5x3=15M

Answer any FIVE questions. Each carry 3:marks.

Ze 8508 736° DI 0h JFHOH SIrersSven TrosN.8.8Y ) DFHE S

Sty en.

9. Write any three drawbacks of Bohr's atomi-c model.
56 S30r 6 Surd S'ren SIoiS».

10.Explain the different tyi)es of molecular spectra.
©EVDY 2050E" Sk §5v0 I Heres 3360ySw.

11.Define the phase and group velocities and write relation between them.
SB0K BKS0 58050 DS ININOK I8G303 3eed Sodsg Howod I
T YOS,

| 2. Write any three Basic postulates ol quantum mechanics

Seo)0 SrodETR 0 BN, DES e esrd EaptSen arasosn

15
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R LU\'dh:. 1_1\@ wavele | W C v Clt E"
V(‘VL[L]”‘-’\“[ S“I)””‘H.IUH l t:l- Gen l,m”lo{ii.“‘-‘l{ h“ ; ”l. ﬂ'\’"’ ol ’I:h

GOO0A" anc EORT
) 1‘4‘- .md modihed fine when magnetie field of MTux density ) weber/m” is
applied i novmal Zeeman Vilecl.

Lo “\-"‘(’r“?v" CRATN ISy -:‘1"(.\[.5)-,& 1306l & adTrag P52 jﬁe:h;&:_;dj"

89ade) f:ti"t 71;\ l\ﬁ:\\)l‘:-'"l .;\1'-(331 ‘\ (.‘('3 !:(‘ .'.J\"‘H“ll %39 ..«(\T‘lﬁ.')] lt'N.Jf.‘.S l:I" S oK 55 o) X :"::—"
u o LR ¢ )
. 1
e P 4 C W™ T . (Y o\ v o s¢ N i G ad &R r 1 N
VOBAVON 5 DD €8 :Ouut.)..)l.uh m.\u.o&‘pm\ e €GN (,305;11 6000 A
18 - o X

LA sample was excited by 4358 AV T, A Raman Tine was observed al
4447A" Caleulate the Raman shill.
’ 0 . B
LK $Xarard sHsns Bods 4358 A wod By’ aeiAdo BT
0 -
oS By 4447 A 5S¢ ¥ AN000G 07858 PDISS B ouhdn.

15.An electron has a speed of 600w/sec wilh an accuracy of .005% .calculate

b

the certainty in position of electron. Given h=6.6x107"j-sec, m=9.1x 107'kg.
28 oS0 I Jenid 600 Bofn. wd 0.005% guhyebainn® Ponddd. e

QOSPRD BB 35 3nd® Kdhadcodn NSNS RGE
©w o 1 "

16.The work function of sodium is 7 46ev.calculate the threshold wavelength.
Given h=6.6x10""j-sec

53 Saio 2.46 ev &) Tédbo eBod B0,
SECTION -
4 nswer ALL the questions. Each carry TWO marks. 6x2=12M
S o) BHOE DIPEESNE: LD, S8 BFHEH B0k Srtiye. |
1 7. Write any two applications of Raman Eifect.
o0 HESAD B ONITI J3S Ve Finsn.
18. Write any two intensity rules.
5355 Both a8 ScsSren FrecsnSn.
19.Explain Somerfield's elliptical theory.
F356 08 ASEEst Khe borodsnd SGoYSw.
20, What is photo electric effect?
sr0d 3¢xnd D880 wlne 337
2.1.What is an operator?
LesnGe8 edne 307
22.State Heisenberg's uncertainty principle.

0S8 of odhBd 36H%08 3580Sm. |
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SRI Y.N.COLLEGE (AUTONOMOUS) NARSAPUR, W.(L DL,
(Afiliated 1o Adikavi Nannaya University)
11 B.Sc., Degree Advaneed supplementary Examinations, June 2016
(Al 1he end of " Semester)
(For 2012201 1,2000.2008 hatches)
PHYSICS Paper - 1V A

Pavt 11 _
(Maodern Physics)

Date: 07.06.2016 FN Max Marks:75

Duration: 3hs

Answer any FIVE questions from section A and it choosing at least Two questions from each

section. Each Question carries 10 marks. ' 5%x10=50M

155 D o0a & Sod EH93n B0t HFjor Job Sw¥otar YpT eond) HHes Shretde
Sudn, 38 =¥) S5 10 358y e.

SECTION-A

1. Explain alkaline earth spectra wilh rcfercnqé-'m;_singlgi and Triplet fine structures.
i

6 28 36 30iwos’ DES 05 §¢ dng doyesw M0eD IS0,

2. Describe Stern- Gerlach experiment.

26) Ao E 3a3rred) 5803)5?

3. Explain following (i) 1.-S and J-J coupling

(i) Selection Rules

206 50 D5BePIN (i) L-S 50050 - Hoqrissn

(ii) 566 DabBrsne

17
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6.

tricfly explam impartance ol rotabional spectvum for determining the properties ol o Py

- P i - o, ol by - - 5 = N
C"!')."-{"){' \‘-\.\353‘ Ln {‘ &l’.v‘t\\) 3«'{31‘!1_{”,.,. 0o i’ls_)"nm "-‘r'!,‘-JLT-D\ (_\.S_l)gb «}B:‘_}nj ,':;_, rju_;:&):)).l.
)

Describe experimental set up 1o study Raman effect, Give the theory.
b PSRN BV JAFH IGHI ISBoSrAw. TS H0F bayBoind
DA5BoaN0.

SECTION-B

Explain Photo-electric effect. Derive the Einstein's Photo — electric equation.

o Dm‘gé 20 DSBowIBNM. .-,3'5_.,"3, ol s*'oé’-a-:JCSarg5 :\’a_fb’éﬁer:h &) B0050

Describe the experiment of Davisson and Germer for the study of electron diffraction.

2228-A85)8 o Jos; S IFBEI HArHSwI IDBoBID.

Explain the consequences of Uncertainty principle with regard to diffraction at a slit.

2D dd) AoHD SBFIT VI IB0D, .8 DHOE 58 DIBH50B DBBoSrSw.

Derive Schrodinger time dependent:wave equation.

coo b B@Esd FAonS HEBrBND GE7YBoBII.

10. Obtain the expression for the energy of a particle in one dimensional potential well.

DE2BHas) Fe3NeHE Erssne’D Eede By, 388 HAEBHIND To2eN) Hw.

18



SECTTON-C

FVE R VT 5x3=1
nsy v IV | nons ineh earvies I Marks. :
oo . 878, 5H% 3 Syt e,
I'1. State the postulates proposed by Bohr to explain the spectrum of hydrogen.
= o L X ap f « ‘- 3 < g3 y 9y 3 "."-4.
o S, e Pt T e “(}(;).:.\')IL}E&D'@J Db oidc raé 85{:5 p?JJJE:b @Q'JET“C')@?JMJ &) D 0510

12 Ixplain how to determine the inter nuclear distanee between molecules.

R Goh5sm g SmEBND e, B80S ENE" DHBoBH.

Pl L. -,
LDEVN00 o) S0

I 5. Write the properties of matler waves.

S @holidne dogeds JBboSHdw.

o
-

14, What is the physical significance of wave furction.
;

ol 3058w O3JJZ§ZJ ARCLES %&J;Dé‘iﬁé&._ﬂ&')ﬁoﬁo;ﬁm

I5. Calculate the limit of Balmer series of hydrogen (R=1.097 X 107 mh)

Em058 505080 ovmb §636'D (105 'BBor 38, Sodndy ( 30B) i Hosm.

(R=1.097 X 10" m™)

E «
o)

Calculate the frequency of vibration of CO molecule. Given that force constant K of the
bond in Co is 187 N/m and reduced mass of Co molecule p= 1.14 x 10*°kg. '

f {

) e 030E), $oHd D BH BN LR %, CO &9 20620 WY DOYO"E B0
K= 187 N/m %8a5 WENY) BNE) Ko )e &Jgord u=1.14 x 10'26kg. ;
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SRI Y.N.COLLEGI (Al ITONOMOUS) -NARSAPUR, W.G.Dt.
(Afliliated 1o Adikavi Mannaya Universily)
M B.se, Degree Advanced Supplenientary Examinations, June 2016
(Al the end of 6" Semester)
(For 2002,2010 hadches)
PIIYSICS Paper — TV 13

Mart 11 ‘
(Nnelear Physies)

Date: 07.06 2016 AN Max Marks:75

Duration: hrs

Answer any FIVE questions fiom Section Aand Be hoosing atleast TWO questions from each section.

Each Question carries 10 marks.
RES O 0 D Hod Ly Butd [ dobs uiintotar Dgar w1 e Sdrgedo (@Edinn.

28 e PR 10 smtipen. 5% 10=50

Discuss the basic properties of nucleus.

gopé'o dmsé (@eSans t;ioé:ona:'\’n 1;3{{,0;‘.535"@&0.

ra

Give an account of the nature of Nuclear forpes.
So5E avee Sggrdisind 1r0) (arafosin. '-.‘E:

Explain Gamow's theory of ct-decay. R
- £ Bomofodd mar Hposind WBoK.
f‘
What are nuclear reactions 7 Explain differehil types of nuclear reactions.
So|E SErosrEaIL ? DV BEme Zolts 1Stz DSB0HD.
i
5t Explain the principle construction and working of seintillation counter.
[E&es HigesSn cﬁn&’é Sv(aim, éDt?‘j&mé&:f?ﬁ:ﬁﬂﬁi}n ﬁ:ﬂiﬁain Drddmsh DHBoyan.

(e

SECTION - B
6 Explain the seven crystal systems with an example for each system.
wB78, S5 w598, GLrSded” O J) 4 SEPORD D00

A Describe X-ray diffraction by Lave's meméd.
o3 B58 Ty X-86m DSYSHND SPofHin.
[
8. What is medelong constant ? Determine meédelong constant for NaCl crystal,

Tteroh %U"Uéﬁl @Nreden 7 NaC'l :ﬁ;jrﬁf‘z}_iam{ési: deSeroh RISEEERIRNY o aomm.

|
9. What is super conductivity ? Give salient foatures of BCS theory.
@@mnw&‘s’é&m RIS 7 @B ESS ARTRT Saedt BOS S{m;oeﬁm;b D3BoDHm.
J v

1

10.  Describe any two methods of formation of'carbon nanotubes.
=S 8 Fepeod Erdrobod Bod ot (abuso.

20



SLECTINON - ©

\nswer any FIVE Questions. T henres 1 Mark

Sxi1= 15

1

7 Ay en.
G (e, e BT L A Sy
I-aplain Gegel Nutial law

(TR TN Aaed DR S ESTA MY e}
| W L vy 4

S the working ol Wilson'scloud chymmber

1Ny N
RPN (T CEnIE.

TR G T Y i f'\"‘(?\ TSI AR nJ:"r_-.ﬁgL'\}-

W it are fype Land type 1 Cuper conductors ?
one |, 880 11 whordrered Ddbodod,

Wiite applications of nano materials.

o F Sorore ERdETrel [Erabod.
i 0

) e i ; ; ving mass
\ nucleus of mass number 125 has a radius of 6 Fermi. Find the radius of nucleus having

number 64, ) . . (::.
ayom8 Soay 126 Ho BosEsin argdrtisio 6 30, wond (¢$3gom8 Somg 4 Ke Bolds R
Feaedo aod ?

< o
i & orystal a lattice plane cuts intercepts 2a, 3b and 3¢ along the three axes when
primirf ve vectors of the unit cell. Determine the miller indices of the given plane.
o6t ro¥ Soo S vz Soail TH wodpocre 2a, b o805 3¢ mothe® a,b

a, band c are

.

oA

<]
[ iy
o

Z0Baio ¢ @Y Jbde. @ dwo @) &eb S dEen ng)oeﬁafén.
N-rays wavelength 1.54A° are diffracted by a crystal with the first maximum occuring at 11°.

W hat is the separation between the lattice planes ?
| S4A° SorggsEn Ko X-88mren §)BEo Hol Iotsd HEY Somsgso FobID. $y5)5°eadin

i1’ wond é“‘,ﬁ?}oéf’ DY ©oSSFnd 880Ham.

A G:M counter wire collects 107 electrons/discharge. The average current in the circuit is

1 333 x 10" amp. Find the counting rate/minute.

o GM romsn ef 68)8ins$107 JugR) S75Gps B80S, Sochin Soth Sovds Sdotn «

1333 x 10 amp. ecwis ADFVS KeasSento DGO,
SECTION - D

LA

Answer ALL Questions. Each carries 2 Marks. |
o) BHod SErErsin (@i, a8 @36;5:'2 Smtipen,
19.  Name different Nuclear forces. .'
D0¢ BolBE were [eainitn, J
1 Vhat is the importance of nuclear reactions ?
Bo(SE S (erdwrye oy 7
21, What are Miller-indices ?
o0l Brddel) 0dothty 7
22.  Whatis lattice energy of a crystal ?
e H)DESY GnE) sl €8 oS ?

23, Whal are cooper pairs 7
ErSE wotien ©SrrRa ?
21 o
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‘ONOMOUS)- NARSAPUR, W.G.Dt.
jikavi Nannaya University)
11 B.Se.,Degrec lf.xm|I1innlinnﬂ_, Oct/Nov 2016
' (At the end of 5" Semester)
(For 2014,2013 batches)
PHYSICS Paper —~ [V A
(Modern Physics)

Pape

SRI Y.N.COLLEGE (AUT
(Affiliated 10 Ac

_______________ skt Max Marks: 75

Date: 02.11.2016 FN SECTION - A

Duration: 3hrs =
Answer any TWO questions
Si8od R&® D Botd BHet Bhrgrhoen (o,

2x12=24M

Describe the Quantum numbers associated with vector atom model.
S8 908 SHrael Howofodd 5Kt Hogged HPOLDD.

2. Describe the stern and Gerlach experiment?

) AgeE (Hatersos a’)god);’m

Derive an expression for Rotational energy levels of Diatomic molecules.
BrdBarms emdHo (e &8 r?gomﬁ‘.ﬂ BErdsnd HEnBoihdn.
Explain Raman effect with necessary theory.

©S555DD Bepod griisnd’ DS HOSHND D00,

SECTION - B

Answer any TWO questions 2x12=24M

Si8od IS DJ Bod PHed JErErdsy (@b
Explain Einsteins Photoelectric equation. Describe an experiment to verify the equation.
o585 5708 DB SDoEGeRn> DSBoHED. & HEEEED JEFBOD BREHELDH

e

HBoSHn. |
" |
6. What are matter waves? Explain double slit experiment.
(BSgdsorren woll DIAB? wob HDEe HRPKEVD DSBoHED.
7. State and explain heisenberg’s uncertainty principle. lllustrate uncertainty principle by
Gamma ray microscope.
N =¥
FR00f SRS DSBS (H5000 DSBoBHEY. reir S RREONE" ©d3)S8g
AEHEEND DEBEBO DK,
8. Appl i i ;
pply schrodinger wave equation to a particle in one dimensional box to obtain energy of

the particle,

Enbah 3 :
- DEE K08 (kG 50K ShrEtmnds ©DS000 EndlE HSrEsn
o ‘ - -
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10

14.

15.

16.

17,

18.

19,

20.

21

2?

SECTION - € i
Answer any FIVE questions. Each question carries 3 Marks. e il
i * " L Sy, 2.5‘&!% Lﬁi&!ﬁ 3 57'532,W~
AT o [wHot RDdrpedde (@0
\z\;: ite the basic Postulates of quantum mechanics.
g0 WY GO (DREbE (HBrEH (Eedinai.
[ ;phﬂn Zeeman effect,
A8 0SSN DHB0ED.
What are selection rules?
S0 Debabdvedme 38?
[xplain Compton's effect.
srone POE5NN DHBo .
A ~:;nple was excited by the 4358 A® line of mercury. A Raman line was observed at
4447 A° . Calculate the Raman shiftin cm™
4358 Ao bty 58 Bp8° 2.8 wodd ada HEDIHK 4447 A° S By ©fodob.
oosod S DFHII em'! & Ko, | 0
The wavelength of the first member of the Balmer series in hydrogen spectrum lf. 6563 A
Calculate the wavelength of second member of Lyman Series in the same spectrum.
HEeS SY doind® arb BB s p S0k 3G 550 6563 A° 3 SFHEIE
g5 @8 Sotis Sy S0 B g Ao,
If the uncertainty in the Position of an electron is 2x10%m, Calculate the uncertainty
inits momentum.
28 QoS TS eSS0 2410 Om ey D (BS5PKEwe® D) S
HBodm.
What is the threshold wavelength for Nickel whose work function is 4.84 ev.
4.84 ev B9 [Hdabsn Ko DS RoBE0r B8 siind ABobin,

SECTION-D
Answer ALL questions. Each question carries 2 Marks.
O BHe Sreive o, G8 BES 2 Setpen.
What are wave velocity and group velocity?
8tor Fridw DB s Ik s 7
Explain stark effect,
B HOBS0H DSBoSHBY.
Write any two applications of Raman effect.

O D080 @, D3 Toth eRESELe @b,
What are Eigen Valyes?

DAS Denen eodredny?

6x2=12M

[

What is meant by wave-Particle duality?

56, BEOK otk Samso edrmdny?
Write Heisenberg uncertainty principle,
e O ES Do [@eakody,
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Paper Code: 6104 Regd NynJ', tZ
SRIY.N.COLLEGE (AUTONOMOUS)-NARSAPUISW.G.DL.
© (Afflinted to Adikavi Nannaya University) & Do12300 39225, 033 I 6617 oD -8 deriig s b Seorr
IIT B.Sc.,Degree Examinations, Mar/Apr 2017
(At the end of 6 Semester) SR okrS,
- . : (For 2014,2013 batches) ) ‘
Part - TI PHYSICS Paper - IV B 7. Discuss the various types of bondings in crystals along with their
(Nuclear Physics) . s characteristic features.
n.numuunn_F;#A"& M Mooksc7S %&Mamwm%%m».aﬁaaumw
Duration: 3hrs
oo,
Answer any TWO questions from Section A 2x12=24M 8. What is super conductivity? What are [ and 11 superconductors?
£oAT06" 339 Bott> ¥ 0% HAFTRRADED Cann I 1), YD 12 Ardp e, Faplain, pee iy -t e
SECTION-A BITTEA0 OITDD? ik 20 BodSt5o BATITS Y ST
1. Mention the properties of nucleus with reference to mass, size, spin and | D5Bocsod,

Electric Quadruple moment ? ) )

SoBS: Sowsloda B3R, DOAFEAN, S SO0 DS SYEHT'S SECTION-C

ESarG DSBaTpin 7 Answer any FIVE questions. Each question carries 3marks. 5x3=15M

2. Describe Gammow's theary of alpha decay?
: o § Dmmamw& 3arda)en

9. Explain P-P scattering,
P-P 20206:m08 D300mpa,

5 : te _- e o i  Write adv . 10. Write a.short note on Fermi theory of Mmy.
and disedvantages of it 0y, B- S croyoratioi,

3. Explain any six different types of nuclear reactions with examples.
ngﬁm-mmam.

11. Determine the product nucleus and Q values in the reaction pAF (da).

a3 orosnsn, Masses of AI”, , d, and Mg are 26.9901, 4.0039, 2.0147 and 249936
amu respectively.
SECTION-B . i
sty TWO quesiions from socion B A DA S6'aomy08 Zoganets et Q Deodeiod. AP, . d Socis

o s Stk . Mg & o800 SR 26,9901 ,4.0039 2.0147:358a 24,9936 amu,

o 12. Explain the working of scintillati couni
5. Enumerate the seven crystal systems ponting out their characteristic » R o

Feve DodEnS DREANDISIDINIANAD Ao
>0g DA UL, e LT O e . i i
06 JSnen DAes 20 SOOLRIG DSboinan 13. In a simple cubic lattice find the ratio of intercepts in the three axes by

6. What is Bragg's Law. How wavelength of X-rays can be determined islig (1,3 ,2)plane,

Laue's method.
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14. X-rays of wavelength 1.54A° are diffracted by a crystal with the first
maximum occurring at 11°. what is the separation between the lattice planes

BRGS0 1.54A° S0ox0) X-domdwen w8, DB B Ddgdo Do) >

*-’)d.‘x‘;é'm 11° e Mmua)dsdrdoaoé?
15. Write a short note on Carbon Nano tubes.
56D oS F @d0enrirs yoratosw.
16. Explain Meissner effect?,
202 6 Do DdBozHA.

SECTION-D

Answer ALL questions. Each question carries 2 marks.

) ©F) O DATETHAD OO0, 258), £) %) D230 0.
17. Write any four applications of Nano particles.
e B, VIGILD TEHTTEINAD.
18. Write any four properties of Nuclear forces.
Soggeeren g, DT TPLOHETTETPAiDEAW.
19. Explain Geiger-Nuttal law.
6 - SeeS DA DB00RYA.
20. What is ruclear reaction? Give one example.
Sogsesds eodmOI? we), GOFrONID).

21. Define the terms Unit cell and Space lattice .
SArnsno aiy PATY OSV QAR

22. Define the lattice energy and madelung const
esodreds m_-)ésanu clwg), erogEy Do Sogoh

25

6x2=12M

ant of ionic crystals.
Borog a0 AEGDODAD.



