S. S. Jain Subodh P. G. (Autonomous) College, Jaipur
Academic Year 2024-25
B.Sc. Physics (Hons) Semester-I
Subject — Physics
Paper I- Mechanics and Oscillations-I
ASSIGNMENT

NOTE: Attempt any two questions.

fp=gl l ugi & IR S|

Q. 1. Prove that the law of conservation of linear momentum and energy remains invariant under
Galilean transformation.

%?%WW%WWWQTW$WW & o AR
|

Q.2 Define Coriolis force. Find the displacement due to effect of Coriolis force on a body falling
vertically downward on the earth.

PR g ol TRURT B | gedt R daad i ®I 3R fTRA aret fis )
DIRSAG §c &b YU & HRUT g1 dTel faRITIH BT Ul T |

Q.3. Describe the rectilinear motion of a particle in constant conservative force field.
IRef g o Sl fhalt U1 BT IR W1 T & FHIHROT BT U DY |

Q.4. Discuss the potential energy curve for the motion of particle.

HU DI 1 & ol FRUTAS -1 9 W <l B |

Q.5. Prove that total kinetic energy of many particles system is equal to sum of kinetic energy of
Centre of mass of the system and total kinetic energy of all the particles relative to the
Centre of mass of the system.

R B [ B3 HUI-0F B Hd TSl SHoll dFf D GSTHM g B ol Sroll R o B
SIHM &g & e Tt O o1 Hd Tt FHolt & T & SRIeR Il g

Q.6. What is Centre of mass? Prove that in the absence of external forces, the velocity of Centre
of mass remains constant.

G &1 g 1 52 RIg P o 911 9af &t srufufa § goaw™ & o &1 o
fRR T35

Q.7. Derive an expression for the moment of inertia of spherical shell about its diameter and a
tangential axis.

Tr_\\}wﬁm%am 3R TR 318t o Ua: TS STl & forg U Fioidh UTd
|

Q.8. Find the expression for the motion of a rigid body.

fordl R fUis B 71 & forg vt @I |
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Paper I1- Electromagnetism -I
ASSIGNMENT

Note: Attempt any two questions.

Q1.

Q2.

Q3.

Q4.

Q5.

Qe.

Q7.

Q8.

fer=gt &l st & IR Tl
Define and derive the gradient of a scalar field.
3ife=T & & AfSUe BT aRUIRT B IR T &% |
Prove that
R
(@) divr =3
(b)diV (r /) = 0

Derive the expression for the coulomb energy required to build a uniformly charged
sphere.

T UM U ¥ ARG M o AT & T Sawaed o Sl & (ol Hfeafad ue He |
Using Laplace’s equation, calculate the potential and the intensity of electric filed in
the space between two parallel plated charged with potentials ®1and ©.

AT & THIBRUT BT FUIANT HRd gY, Taud o, 3R o, ¥ MARd & JHAIMR Wil & g9
SR B faya 3R fayd & ot <fadr &1 7o HR |

Show that the electric potential at a distance R due to an arbitrary charge distribution
cab be expressed as

V = 1/41€0 (Po/R+P1/R>+P2/R3+........ )
Explain the meaning of first three terms.

TelRid o fb U W 3MMawl fIaRor § R g8 W faya &1 39 UHR e o Sran @
V = 1/4meo (Po/R+P1/R?*+P2/R3+..... .. )
Y W UGl &1 3 TF BHiforg |

(a) Define atomic dipole moment and atomic polarizability.
(b) Establish relation between dipole moment and atomic polarizability.

(a)TRHIOae fgyd amegul iR wwifUass yaurdr &! aRuyiid &%
(byfgea simef 3R wafge saurr & e Tay I B9 |

Find the field inside and outside a dielectric sphere in a uniform electric field.
YT & H fRUd IRIayd Ta & 3iaR 3R aTex &F &1 udl fBfior |

Derive relation between electrical susceptibility and atomic palarizability
or Clausius—Mossotti relation and discuss its limitation.

%%Euqﬁ-mﬁwwmw & d9 Y 7 FAMITY-HAIGICT Gae U B 3R 39 HTd
|
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Paper I11- Optics-I
ASSIGNMENT

Note: Attempt any two questions.
fog1 &1 Ul & IR iy
Q1. Define Newton’r Ring and explain them. Describe the construction and working of Newton’s
Ring Experiment.

e & Bed! Bl aRHIRG B 3R 361 9uiF HX | e aag TanT &1 Fufor iR wrd-fafdy
THTST |

Q2. How does Michelson Interferometer works? Explain the construction and working of
Michelson Interferometer.

ARHATT SXBRIHICR HY HH HAN 57 ARG AGHRIAMT B a1 U6 HRI-FAf
HHLARY |

Q3. Discuss Fresnel diffraction due to straight edge and obtain the expression for position and
width of fringes. How does the intensity changes in and outside geometrical shadow.
T fHTR & BRI B fdad- R =i o3 3R fTholl o1 fRUFT 3R AT & fofw ol ured & |
ST BT SR STeR ol $9 gead g |

Q4. Describe and explain the diffraction pattern formed by a narrow wire, illuminated by a
monochromatic light from a narrow slit, parallel to wire. What will happen if the thickness of
wire is increased?

IR & AR Th <! 3R T Tenauff UeTer gRT Ueied T T dR gRT AfHd fagd= ted
1 qUH Td IRAT BT | TG IR P HICTS ST <f SIS o) FT §IF?

Q5. Discuss diffraction from double slit, and explain the intensity distribution with missing
orders.

& IR T § S0 TSR faad SR digar faavur aut faqw Yarsh & i |

Q6. Discuss the Rayleigh criterion of resolution and resolving power of grating.

X B fated BT It auT AT B fane &mar o gufsr |

Q7 (a). Discuss the reflection and refraction of plane E.M. waves at the surface of dielectric.
THdd fayddaird AT &l WRIaa- 3(d 3{Udc- ®I WRIAYdid & Tag IR JHRR |
(b). Discuss the polarization of E.M. wave by reflection.

T 3T fayd Jafed a¥T 4o &l JHi |

Q8. Define specific rotation. Discuss the Lorentz half shade polarimeter giving its
construction and working.
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|
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ASSIGNMENT

Note: Attempt any two questions:
e aﬁ’é tﬁa’ru%rsaﬁ;

QL.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

What do you mean by adiabatic interaction and explain the infinitesimal general

interaction.
SIS AT I 3T T FHSd & auT SATTGEH T S T &1 SaRedT SifoTd |

Derive the Clausius-Clapeyron equation and explain the vapor pressure curve
using it.
AR -FAUR[T THIHRUT G B 3R SHHT YA HRab a1 aI§ deh DI RS B |

State Carnot theorem and derive the expression for the efficiency of the Carnot
engine.
ST THT FATY 3R BT S DI G&dT B (oY SHolds Joad B |

Derive the Maxwells equations for thermodynamics.
ST & forg Herrae THiehRur ogad &1 |

Derive an expression for Joule-Thomson coefficient of ideal gas and Van der

Waals gas.
3MTERf 1 SR I SR AT T & S[d-UiHeH Ulies & o soie s & |

Explain in detail cooling by adiabatic expansion and cooling by adiabatic
demagnetization.
G TR gRT e dul $itd fagiae gRT /iidad &1 [dR ¥ 99esu|

Write a short note on He-1 and He-II and discuss Nernst’s heat theorem.
He-1 3fR He-Il TR Uh Tfarg fewoh ford 3R v & ™1 U9y WR I=f N |

Explain the Meissner effect and give the difference between Type-I and Type-

Il superconductors.
AR THTG &1 RS B T TTSU-| 3R TRU-Il RSS! & d1d SR Famd|
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ASSIGNMENT

NOTE: Attempt any two questions.
fob=gl & usil b IR dIfeu
Q.1. Explain the meaning of a four terminal network. Obtain Z and h- parameters for it and
establish relation between Z and h- parameters.

Tq: TS STd 1 aTeqd IHSSd | 39 Z 9UT h R} & U Sifs@ aurz d h wr=a o
IS RO i |

Q.2. Find the current through 10Q in given figure by the method of mesh current.

= & yefRia uRuy ¥ urgr 4R1el o1 ST B 10Q A 984 dTell YR 6T 79 J1d B |

50 100

Q.3. State and prove maximum power transfer theorem. Show that the power loss in the generator
is equal to the power delivered to the load and its maximum power efficiency is only 50%.
SHIYB AT fck] FoRUI THY DT HY- Td gfd bitord | R I b S H =iferd g1 b1 1
TS B &1 718 WG & TRISR GIal & a1 SHAGaH Hakd e &l bad 50% Bl &

Q.4. State and prove Thevenin’s theorem for circuit analysis.Explain the limitations of this
theorem.

AT THT 1 S Td AT Diford | T THT & W1 S=A! D IR |

Q.5. Draw circuit diagram and h-equivalent circuit, with load resistance Ri of an NPN transistor
amplifier in common-emitter configuration. Deduce expressions for its input and output
impedance.

IHAFAE-ITSie fa=ard # NPN ciforeR uades & fou dis uferiy R, & 1y gikgy R G h-
UTad Jod IRy 9913 | ARt qut i gfdarenstt & fou e ue S|

Q.6. Draw the notations of PNP and NPN transistors. Explain the concept of load line. Draw it for
PNP transistor.

PNP d4T NPN ZifoRex Udlleh SHI1ST, TS dIg B AR HI WY HId gUPNP TR &
INMSISKSIERRCICIY

Q.7. Draw the circuit diagram of a full wave rectifier and explain its working. Derive expression
for efficiency and ripple factor.
TH Juf 7 RFHRY & uRuy &1 o Wi SiRk 39! S Jurrel o JHEgu| gefdl 3R
S THBT OIS & JHHIV JAd Bior |
Q. 8. Explain working of a zener diode. How is it used in voltage stabilization? Explain.
g@mﬁsﬁmﬁfﬁmﬁm Y dlecdl RIRNGRUT YTt FHR o [l v STaT § ard
| JHART|
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ASSIGNMENT

NOTE: Attempt any two questions.

fe=gl &1 sl & IR difvT

1. Obtain expression for Divergence in orthogonal curvilinear coordinate system and express
it in
spherical coordinates.

g Tehedl el § Srsdui~d &I Aoid YT BISTU T 39 el fAcene § auad HIfoy |

2. (a) Define Jocobian and derive its necessary properties. (Any three except J (a,x = 0))

SIHIfTT B R SR g @ LIS T[T e~ DY | (IS T $Ha Farar
J (a,x = 0))

(b) Provethat](%)zuzv. Herex+y+z=u, y+z=wuvandz =uvw.

ﬁl@'ﬂﬁﬁ$](%)=u2vﬁﬁx+)}+2=u,y+z=uva€nz=uvw%\’l

3. What is Dirac Delta Function? Describe its any five properties.

% Sl Bl 4T € ? SAd Pl urd SIfHeelOrh! &1 auie HIfor |

4. (a) Discuss the fundamental operations like addition, multiplication and contraction of
tensor.

Uieer &1 Herd AisharAl AN, YO Ud Fagad DI ARAT DI |
(b) Prove that A,,,B¥C" is an invariant if B# and C* are contravariant tensors and A4,,,, is

a covariant tensor.

gfe B¥ da CV ufoer  wfdwr &1 der A, T weeR ufew 8 df Rig &9 i A, BHCY feer
&I € |

5. Find the power series solution of Legendre’s differential equation
ololwg 3Tadel AHIHRT & 'rd 1ot 81 S dIfTy |

6. For orthogonality condition of Legender's Polynomials show that:-

clolwg 9gUS & dlffadhdl awy & forg g dIfory —
+1

2
f—1 P (x)P, (x)dx = m6mn

7. (a) Prove the following orthogonality property of Hermite Polynomial
EHIEC 9gus & forq e anfigss o1 &1 g $Ifvg —



f:: e~ H, (x)H,,(x)dx = 0 whenm % n

2™n /T when m=n
(b) Prove the following for Laguerre Polynomial.
ANR ggus & forg 7191 @1 g STy
Lpe1 () + (x =1 =2n)Lp(x) + n?Ly_1(x) = 0

8. (a) Draw Hermite Polynomials graphically.
EIAZT IgUGI BT TTH gRT ILASY |
(b) Prove orthogonality property of Hermite Polynomial.
EYHAISC dgUe & D 0T DI g DI |
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ASSIGNMENT

Note: Attempt any two questions.
forgt al Tl & IR i
Q.1 Describe Plank quantum hypothesis and Plank radiation law.
Wi HicH URSTAT 3R Wi fafdhRor Fa| &1 9o H |
Q2. What is photoelectric effect? Explain the work function for photoelectric effect.
THTR1 faggd UHTa &1 ¢ | UhTRT faggd UHTd & oIt sRithad & 99smsu|

Q3. If Uncertainty in position of electron is 0.1nm, then find the uncertainty in velocity of
electron.

fe geraeH ot R & SIAEar 0.1nm 8, @ 3ciee= & a1 # SffAfdd I1d Hifo.
Q4. Use uncertainty relation to find the ground state energy of simple harmonic oscillator.

AT R 1 SUTNT HR WA SR G P A TR Sl bl GHS |

Q5 State and prove Ehrenfest theorem.

QRAhE YHY d1Y 3R R B3|

Q6. Show that the eigen functions of Hermitian operator belonging to different eigen values are
orthogonal.

R P 31 T BT IHRS & A ST TF & WA S Ha A1SD 8id gl
Q7. Derive energy eigen value and eigen function for a particle in one dimensional box.

TH A STy 7 YT H1 & o Sl ST HIF dUT SIS el Ut Sifor|
Q8. Define degeneracy of energy level for a particle in three-dimensional box.

Bfafrsied & fUd w1 & forw Sof TRl 3 ruyydr & IH=su|
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Paper IlI-Nuclear Physics-1

ASSIGNMENT
Note: Attempt any two questions.
forgt al ugll & IR I
Q1. Explain Rutherford scattering and find the relation between impact parameter and scattering
angle.

TEIBTS YD I0IH ) THIIT IUT THTE R (e Tama) SR U ioiE Hior & st dey J1a
DI

Q2. Write down the semi empirical mass formula. Explain in detail the origin of each term.
3fef-3Ya G G ford | U@ Ue & S &l fawaR I JHS |

Q3. Describe Geiger Nuttal law and its importance.
TR Feed aH 3R IUP Hed $T quiE Y|

Q4. What is Pauli neutrino hypothesis? How does it help in removing the discrepancies of
continuous beta-energy spectrum?

uﬁqg@ﬁuﬁmmw%?%ﬁwaﬁa-wﬁﬁa@aﬁﬁ@mﬁgmﬁﬁﬁw
FRAT ] ?

Q5 Describe the construction and working of G-M counter? What are its applications?
Sl Y. BTITR DI TN 3R HTIYUTEH BT qui B2 THb SN T §7

Q6. Explain construction and working of scintillation, counter with suitable diagram?
T fot &t Feraar 9 RifedsA Séer 31 WRad SR SR o1 GHesy?

Q7. Describe the classification and laws of conservation for elementary particles?
T HUI & qHIHR01 Td TAREMUT o FaHf BT quiH B |

Q8. Illustrate constitution of proton and neutron on the basis of quark model?

B AISA & ATYR TR W 3R G B AT DI TF H?
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ASSIGNMENT
Note: Attempt any two questions.
fob=gl & ugll & IR i
Q.1 Discuss the following for the simple cubic crystal :-
(a) Co-ordination Number

(b) Lattice constant

(c) Volume of unit cell

(d) Packing Factor

TR fepedt TRl & fore fa 1 fad=m fopfora:-

(a) TH-IY |
(OEISCARURIED
(c) TS HIBDHT PT ST
(d) P 0lh
Q.2 Derive the formula for binding energy of ionic crystal.

3T foped 1 S Foif & foTe T e fhiorg |

Q.3 What are the basic assumptions of Einstein Model of specific heat? Discuss Einstein theory
of Specific heat and explain its temperature variation.
fafRry o & SR Aisd & Hd YobeU-ld &1 87 39 Hisd &I fadad d gu fafky 3w
1 AU & 1Y IR B! THERT |

Q.4 Discuss low temperature Debye model of specific heat of solid and their experimental
values.

SaTE Aisd &t Tl § 31 & gAdH dd WR A1y IwT 3iR TinTetss 71 &t o Teesd |

Q.5 Discuss the K-P model for the motion of an electron in a periodic potential.

3adf faya o gaae i &t T1fd & forg K- ATed & fadaHT Sty |

Q.6 Explain the physical meaning of negative effective mass of electron and on the basis of it,
explain hole.
gade I & RATHS THTH SoadM &1 e 31 B THSET TUT 3T YR W gid $I RS
BT |

Q-7 Obtain the expression for paramagnetic susceptibility for ionic crystal.

H[af® foheed & AT 3 TSI TR BT Aol U HIfod |

Q-8 Discuss the Domain theory of ferromagnetism.

g grabed & SIA- Rigid 1 fadeq1 i |
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Note: Attempt any two questions.

QL.

Q2:

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Describe Stern- Gerlach experiment with necessary theory. What was the aim of this
experiment?

Explain what magnetic moment of an atom is and derive an expression for it.

What is Bohr magneton? Calculate its value. What is its physical significance?

State and explain Pauli’s exclusion principle. How does a knowledge of symmetric and anti-
symmetric wave functions lead to this principle?

Explain L S Coupling. Under what condition does it hold? Why a coupling of L and S does
occurs? Under which condition L S Coupling breaks down?

Consider an atom with electronic configuration 1s2, 2S1, 2P1 and find possible values of I, s
and j, Also find the magnitude of angular momenta L,S, J.

Explain Molecular spectra. What is the cause of excited energy levels in a molecule? What
are different kinds of molecular spectra?

What is Raman Effect? Explain its importance. Write four applications of Raman Effect to
study molecular structure and triatomic molecules.



