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Subject — Physics
Paper I- Mechanics and Oscillations-I
ASSIGNMENT

NOTE: Attempt any two questions.
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Q. 1. Prove that the law of conservation of linear momentum and energy remains invariant under
Galilean transformation.

%?%WW%WWWﬁWﬁ%WW & g AR
|

Q.2 Define Coriolis force. Find the displacement due to effect of Coriolis force on a body falling
vertically downward on the earth.
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Q.3. Describe the rectilinear motion of a particle in constant conservative force field.
IRef g o Sl fpalt U1 Bl IR X1 T & FHIHRUT BT U Dy |

Q.4. Discuss the potential energy curve for the motion of particle.
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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.
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Q.6. What is Centre of mass? Prove that in the absence of external forces, the velocity of Centre
of mass remains constant.
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Q.7. Derive an expression for the moment of inertia of spherical shell about its diameter and a
tangential axis.
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Q.8. Find the expression for the motion of a rigid body.
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ASSIGNMENT

NOTE: Attempt any two questions.

Q1.

Q2.

Q3.

Q4.

Q5.

Qe.

Q7.

Q8.

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

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

TH JAH =Y ¥ A Midt & FHfor & [ siazasd o Sl o oy sifiaafad e &1
Using Laplace’s equation, calculate the potential and the intensity of electric filed in

the space between two parallel plated charged with potentials ®7and ®2.
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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.
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(a) Define atomic dipole moment and atomic polarizability.
(b) Establish relation between dipole moment and atomic polarizability.
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Find the field inside and outside a dielectric sphere in a uniform electric field.
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Derive relation between electrical susceptibility and atomic palarizability
or Clausius—Mossotti relation and discuss its limitation.
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Note: Attempt any two questions:
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QL.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.
Q8.

What do you mean by adiabatic interaction and explain the infinitesimal general
interaction.
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Derive the Clausius-Clapeyron equation and explain the vapor pressure curve
using it.
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State Carnot theorem and derive the expression for the efficiency of the Carnot
engine.
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Derive the Maxwells equations for thermodynamics.
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Derive an expression for Joule-Thomson coefficient of ideal gas and Van der
Waals gas.
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Explain in detail cooling by adiabatic expansion and cooling by adiabatic
demagnetization.
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Write a short note on He-1 and He-II and discuss Nernst’s heat theorem.
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Explain the Meissner effect and give the difference between Type-I and Type-
Il superconductors.
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NOTE: Attempt any two questions.
fob=gl & ugll & IR diforu
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.
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Q.2. Find the current through 10Q in given figure by the method of mesh current.
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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%.
ST fdd TR0 THY BT HY Td AT Diford | Rig H1 fob S & wifed g1f7 &1 a9
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Q.4. State and prove Thevenin’s theorem for circuit analysis.Explain the limitations of this
theorem.
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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.
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Q.6. Draw the notations of PNP and NPN transistors. Explain the concept of load line. Draw it for
PNP transistor.
PNP TUT NPN TifoRex Uclleh §H13T, TS dIgd B SGYURUN HI WY HId gUPNP TR &
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Q.7. Draw the circuit diagram of a full wave rectifier and explain its working. Derive expression
for efficiency and ripple factor.
F quf R RyaRt & uRuy &1 fot Wi iR It S omedt &) THgngu| gedr 3R
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Q. 8. Explain working of a zener diode. How is it used in voltage stabilization? Explain.
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Note: Attempt any two questions.
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Q.1 Describe Plank quantum hypothesis and Plank radiation law.
Wi ®icH IREHeT 3R Widh fafaor | &1 quf s |

Q2. What is photoelectric effect? Explain the work function for photoelectric effect.

THTRT faggd UHTa 31 § | UhTRT faggd UHTa & oIt sritha &) auemsu|

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

g araei- &t U SIfAfaar 0.1nm g, A gaaei- & o H ifAfEdar I1d S,
Q4. Use uncertainty relation to find the ground state energy of simple harmonic oscillator.

AT R 1 SUTNT HR IRA SR G P A TR Soll bl GHS |

Q5 State and prove Ehrenfest theorem.

WAhE T 9d18 3R g 33|
Q6. Show that the eigen functions of Hermitian operator belonging to different eigen values are
orthogonal.

R I 31 TP 5T GRS & A ST AF & A M B ASD 8id 6l
Q7. Derive energy eigen value and eigen function for a particle in one dimensional box.

TH AR ST YT U1 o foTT Bt SIS HIF T 31T e T o |
Q8. Define degeneracy of energy level for a particle in three-dimensional box.
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Note: Attempt any two questions.
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Q1. Explain Rutherford scattering and find the relation between impact parameter and scattering
angle.

IERDIS B0 B THIATSY TUT THTF RIS (HUe Uamd) 3R UHI0H S0 & o dae J1d
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Q2. Write down the semi empirical mass formula. Explain in detail the origin of each term.
3fef-3yaed G G ford | U@ Ug &1 S &l o § JHe |

Q3. Describe Geiger Nuttal law and its importance.
TR ced Fad 3R 395 Hgd Pl I B |

Q4. What is Pauli neutrino hypothesis? How does it help in removing the discrepancies of
continuous beta-energy spectrum?
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Q5 Describe the construction and working of G-M counter? What are its applications?
ST TH. SRR DI AT 3R HTITUITC BT GUH P2 THD VTN T 87

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 HUN o FNHRUT Td TREON & FFHI BT quiF i |

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

Hh AISA & ATYR TR Wl 3R G- Bt T Bl WY H?
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Note: Attempt any two questions.
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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
R febeed SIS & forw g o1 fad=T fafor:-

(a) TH-IY |
(OEISCARURIE
(c) TS HIBDHT PT ST
(d) P 0lh
Q.2 Derive the formula for binding energy of ionic crystal.
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Q.3 What are the basic assumptions of Einstein Model of specific heat? Discuss Einstein theory
of Specific heat and explain its temperature variation.
TRy o & SR Aisd & Hd YdbeU-ld &1 82 39 Hisd &I fadad Hd gu fafky 3w
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Q.4 Discuss low temperature Debye model of specific heat of solid and their experimental
values.

SaTE Aisd Pt Tl § 31 & -gAdH dd WR a1y IwT 3fR TrnTedss 71 &t o 9Hesd |

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

3adf faya o gaae i &t TIfd & forg K- ATed & fadaHT Siforg |

Q.6 Explain the physical meaning of negative effective mass of electron and on the basis of it,
explain hole.
gade I & RATHS THTH SoTaM &1 e 3 B THSET TUT 3P 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 Aold U DIfod |

Q-8 Discuss the Domain theory of ferromagnetism.
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