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EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF SCIENCE (FOURTH SEMESTER)
PHYSICS-111 (CC-PH-403-PHYSICS-111)

[Time: As Per Schedule]

Instructions:

1. Fill up strictly the following details on your answer book
a. Name of the Examination : BACHELOR OF SCIENCE

(FOURTH SEMESTER)

b. Name of the Subject : PHYSICS-111 (CC-PH-403-PHYSICS-I11)
c. Subject Code No : 2003000204020011

2. Sketch neat and labelled diagrams wherever necessary.

3. Figures to the right indicate full marks of the question.

4. All questions are compulsory.

5. Non-programmable scientific calculator can be used.

6. Symbols used in the paper have their usual meaning

Q1 olAsiiuiell SIoUBL &4 UsLlell HidUL Yol clled qul,

Write answer of following any Ten questions as directed.

1. Cell HI2 [Plu Eeele YHlsKL dull
Write down the Gibbs Helmholtz equation for a cell.

[Max. Marks: 50]

Seat No:

Student’s Signature

10

2. AHAN-HIBAIARS R UL ReIR Aiddsis{]l IRA Q| 8?2
What are the conditions of stable equilibrium for isothermal-isobaric

system?

3. We|afls] Yot ).
Write the formula of enthalpy.

4. YHIH] Yoy seui gil-AN R s wWuR 9 87

What is thermo-magnetic effect in adiabatic demagnetization?

5. (o108t dlunlel 418 VyAAA (RS yelels(l HARR(641(E2)-A) 9f Auiy B2
What is the relation of susceptibility of a paramagnetic substance with

an absolute temperature?
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6. Yd-5ccflol WUYN[Soll W 5H qul.
Write the unit of Joule-Kelvin coefficient.

7. tol URLIEIH] 5181 oc, p Wl y of YU Q] V7
What is the value of angle «,3 and y in cubic system?

8. Body centered cubic (BCC)qj 5¢ €| 8?
What is a volume of body centered cubic (BCC)?

9. 3525 tit R ([dddst HI2 Qal-clo] Y15 Ui,
Write down the equation of Bragg-law for diffraction in crystal
structure.

10. d221 vl (K) «il e{Hi Yysdol AWed 9j?
What is wave number (K) in reference of group velocity?

11.K =T/, Ul M, £9 "2lddl 151259 Sleisl 21w 1Mle] YKL Q) 8?
What is the value of acoustical phonon branches having mass M, at
K="/,?

12.3u{ly @[2¥ell UM Brillouin zone <l (dd(2 €uil
What is the range of first Brillouin zone of the linear lattice.

Q.2 (A) eflAstimiell S1OULL Vs Usiell Sclod B
Write the answer of any one question.

. 2
1. GWlL gHdld W50, — ¢, = -7 () (57) el

2
Derive the heat capacity equation Cp—Cp=—T (Z_i) (Z_:)
T P

2. ey, oflogt Aal Alost Tds uHls1 Hadl.
Derive first, second and third TdS equations.
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(B) eilAstiHiell S1oUBL s Usieil HidUL Yol waAlo] QU
Write the answer of any one question as directed

1. 0°C UR URIe(l HlaR & eudl ¢, <l A8ld3] 1. ¢, = 27.96 ]
mol K1, x=1.81 X 107K, B, = 3.88 X
1071 m2N~1,3a V = 14.72 x 10~°m3mol 1 44,
Calculate the molar thermal capacity c,, of mercury at 0°C. Take
C,=27.96 I mol™ K1, = 1.81 x 10"*K %, B; = 3.88 X
107" m2N™1, and V = 14.72 x 10~ °m3mol™1.

2. Asuad gHIsIuAMS doitlell GUALIL s3al, Wdlel 3 UHIN] 211
UIBAULARS AR (Aol ARNR i 8.

Using Maxwell thermodynamic relations, show that the ratio of
adiabatic to isobaric volume expansivity is i

Q3  (A) cilActiuiell slouL As Usleil Sl Quil.
Write the answer of any one question.

1. o1y diuHlel Raddl Hiel AHIN] (qyreseiefl wlsul quod).
Explain the adiabatic demagnetization process to obtain a low
temperature.

2. AYIsIAA M5l Hflon [tuHell Hecdyll URELH]s dulet 530
Describe the important consequences of the third law of
Thermodynamics

(B) eilAstiHiell s1euBL As Usieil HidUL Yol walol Gul.
Write the answer of any one question as directed.

1 UIRAS RUR e041Q1 41.2 atm &l vi[dH [R2UR €418l 1.2 atm Yl &6.-
3(edol (ArcdQMi] UAIR Udl HI dlel 3R dIRd UH5KUs ulelel
SAL UL AY WellddHi W1d 8. d euLdHi 273 K 8. dl-5[cdq]
LS Wal dlUH LU 3812411 AL 2. a=1.34 x
10~%atm m® mol=2,b = 36.5x10~°m3mol~! ¥l C, = 28.7 X
10~5atm m3K "'mol™* R = 8.2 x 10 atm m3K ~‘mol~ 04 &,

A gas obeying van der Waals equation is made to undergo Joule-Kelvin

expansion from an initial constant pressure 41.2 atm to final constant
pressure 1.2 atm. It is initially at 273 K. Calculate the Joule-Kelvin
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coefficient and charge in temperature. Given a=1.34x
10~ %atm m® mol™?,b = 36.5 X 10~ ®*m3mol~ ! and C, = 28.7 X
10 %atm m®K'mol™* R = 8.2 X 10 atm m3K 'mol ™!

2. %1 3K dluHlel U Yo &= 8400 Oe 2l €dlal 2L 2l )
WAHA s Hlsletl U] dlyroise gkl Gadlled dluHleiui
e1215lefl 2Ll 52). Curie constant per cm?® = 0.6 erg K g~ Oe ™2
Wal €y = 0.2 cal g~ K16,

Calculate the fall in temperature produced by adiabatic demagnetisation
of a paramagnetic salt, if the magnetic field is reduced from 8400 Oe to
zero at 3K. Take Curie constant per cm? =

0.6ergK gt 0Oe?and Cy =0.2cal g71K™ 1.

Q.4 (A) eilAstimiell S1OULL Vs Usiell Sl GB).
Write the answer of any one question

1. Q21 va QY AvALRId 512 26215 UHAE HI2 Index Uk (d

(A Rl ¥l
Define lattice and basis. Explain briefly the index system of crystal
planes.

2. WS o [¢-URUIQNY Ql2etl UsIR) YoMl
Explain one and two-dimensional lattice types.

(B) eilAstiMiell s1euBL As Usieil HidUL Yol walol Gl
Write the answer of any one question as directed

1. %ol vid 8e4, 1,2 8, ddl AHdE I (hkl) JusLs] Al
Find the (hkl) indices for the plane whose intercepts are 4,1,2.

2. SSUPIeAE o Us (hep) UUsL UR 25 ol Qu),
Write a short note on the hexagonal closed pack (hcp) structure.

Q5 (A) eflAstimiell S1OULL Vs Usiell sl G
Write the answer of any one question.

1. HleAl-A21Hls 26215¢) SUst uuondl [dwd Aoeiy Had).

Explain vibration of mono-atomic basis and derive the dispersion
relation
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2. ¥[25q] SuUct weq g ? SIu-W2lHls 25(25 Aol il SUeil UHomdl.
What is vibration of crystal? Explain the vibration of diatomic crystal
structure.

(B) eflAstiHiell S1OUBL Vs Usiell HidUL Yol BAlo] QK.
Write the answer of any one question as directed

1. Hlol-AR21HLs 26215 SUst HI2 AYE A2l yHld).
Explain Group velocity in vibration of mono-atomic basis

2. Hlel-0 2\ (1S 2621s SUetui diod] ddduleefl Halel YHod).
Explain long wavelength limit in vibration of mono-atomic basis

*hkkkk
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