SEVA BHARATI MAHAVIDYALAYA
DEPT. OF PHYSICS

End Semester Internal Examination (Theory)-2023

Semester: 11 Session: 2022-2023
Subject: Physics

Paper: GE2 (T) - Thermal Physics and Statistical Mechanics

Total Marks: 10 = (5x2) Time: 30 Minutes

Answer any Five Questions [Each Question Carry Equal Marks]|

State Stefan-Boltzmann’s law of radiation.

State the Postulates of B.E statistics and F.D statistics.

Draw the P-V diagram for isobaric and isothermal process.

Calculate the change in entropy in isothermal expansion of an ideal gas.
Prove that Cp-Cy=nR for n-mole of an ideal gas.

Calculate the change in entropy when the temperature of 15gm of water

changes from 25°C to 35°C.

Write down the efficiency of a Heat engine and Carnot cycle.
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SEVA BHARATI MAHAVIDYALAYA

DEPT. OF PHYSICS
End Semester Internal Examination (Theory)-2023

Semester: IV Session: 2022-2023
Subject: Physics

Paper: GE4 (T) - Electricity and Magnetism
Total Marks: 10 = (5%2) Time: 30 Minutes

Answer any Five Questions [Each Question Carry Equal Marks]

1. Find out the value of E for the scalar potential ¢ (x,y, z)=3x+4 y—z, at

the point (2,1,2) where E denotes the electric ficld intensity.

2. Explain why the Electric field intensity inside a conductor is zero.

3. A charge of 2uC moving in a magnetic field of magnitude 5 Tesla inthe z-
direction with a velocity (27 +2 j) x10° m/sec. Find the force on the moving
charge.

4. Define self - inductance for a coil and what is its unit?

5. Write down Maxwell’s Electromagnetic equations with the meaning of the
symbols.

6. Two-point charges +q and +4¢g are at a distance ‘d ’apart. Find the location,
magnitude and sign of third charge so that entiresystem will be in equilibrium.

7. What is the Brewster’s angle? What should be the angle of seen, so that

sunlight reflected from water surface is plane polarized? [given, refractive

index of water is 1.33]. A
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SEVA BHARATI MAHAVIDYALAYA

DEPT. OF PHYSICS
End Semester Internal Examination (Theory)-2022

Semester: | Session: 2022-2023
Subject: Physics
Paper: GE1 (T) - Elements of Modern Physics

Total Marks: 10 = (5x2) Time: 30 Minutes

Answer any Five Questions
[Each Question Carry Equal Marks]

1. Why Compton effect is not observed for visible light?

2. 1.0 gram of radioactive substance takes 91 days to loss
0.9 gram. Calculate the half-life and mean-life of the
substance.

3. Prove that the wave function w(x)=4e™ is the
eigenfunction of momentum operator, where

k=Propagation constant.

4. Find out the maximum and minimum wavelength of
Balmer series.

5. Calculate Potential Energy, Kinetic Energy and Total
Energy of Hydrogen atom using Bohr’s model.

6. An electron is confined within a region of atomic
dimensions, ofthe order of 10"’ m. Find uncertainty in
momentum.

7. Find out Probability current density in terms of y and y.”
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DEPT. OF PHYSICS

End Semester Internal Examination (Theory)-2022

Semester: 111 Session: 2022-2023
Subject: Physics

Paper: GE3 (T) - Solid State Physics
Total Marks: 10 = (5X2) Time: 30 Minutes

Answer any Five Questions [Each Question Carry Equal Marks]

How miller indices are calculated?
What are the shortcomings of Debye model?
Discuss the difference between paramagnetic and ferromagnetic materials?

The radius of an Argon gas atom is 107'° meter calculate the electronic
polarizability of the atom?
The energy E (_;‘.’) of electrons of wave vector K in a solid given by E(_k) =A

K2+ BK* where A, B are constants. Find the effective mass of the electron at

Kl =K,
What are the differences between type-I and type-II Superconductors?
Consider a set of lattice planes having inter planner distance 1.95 A. If we use

X-rays of wavelength A=1.542 A, find all possible Bragg angles for reflection
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Seva Bharati Mahavidyalaya
Department of Physics

End Semester Internal Examination (Theory)

Semester: 11 Session: 2021-2022

Subject: Physics

Paper: GE2 (T) - Thermal Physics and Statistical Mechanics

Marks: 10 Time: 30 Minutes

Answer any Two Questions (Each Question carry S Marks)

1. Explain adiabatic lapse rate for Earth’s atmosphere and deduce equation. Prove that

adiabatic curves are steeper than isothermal curves. Write down isothermal work

done expression. [2+2+1]

2. State and prove Carnot’s theorem. Show that the increase of entropy is inevitable in

irreversible process. [3+2]

3. Write down Wien’s Law for Black body radiation. What is Planck’s connection of

Blackbody radiation? Write down Maxwell’s distribution law and find out mean
[2+1+2]

speed of gas molecules.
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Seva Bharati Mahavidyalaya

Department of Physics

End Semester Internal Examination (Theory)

Semester: VI Session: 2021-2022
Subject: Weather Forecasting Paper: SEC4 (T)
Marks: 10 Time: 30 Minutes

Answer any Five Questions (Each Question carry 2 Marks)

What are the compositions of Atmosphere?

Write down two characteristics of Cyclones and Anti-Cyclones.
What are the forces which produce Wind?

Define Tornadoes and Hurricanes.

What are the causes of Climate change?

What is the need of measuring Weather?

What are the methods of Weather Forecasting?
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Seva Bharati Mahavidyalaya
Department of Physics
End Semester Internal Examination (Theory)
Semester: 1V Session: 2021-2022
Subject: Physics
Paper: GE4 (T) - Electricity and Magnetism
Marks: 10 Time: 30 Minutes

Answer any Five Questions (Each Question carry 2 Marks)

. Check whether the vector field E = y?i+ (2xy + z%)j + 2yzk indicates any
electric field?
. Derive differential form of Gauss’s law from integral form.

. Show in graphs how the Electric Potential and Field changes with distance in a

charged conducting empty sphere.

. When a magnetic material is placed in a magnetic field of intensity 1000 A/m, then

the total magnetic field becomes 2 Wb/m?®. Find the permeability and relative

magnetic permeability of the material.
. A semi-circular structure is made by bending a wire having length “L" and current

‘I” amp. Find the magnetic field at the centre of the semicircular structure.

. State the laws of electromagnetic induction.

. From which equation it is observed that magnetic lines of force are closed but

electric lines of force are open.
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Seva Bharati [\-/Iah;widy-.llaya
Department of Physics
End Semester Internal Examination (Theory)
Semester: VI Session: 2021-2022
Subject: Physics
Paper: DSE2 (T) - Digital and Analog Circuits and Instrumentation

Marks: 10 Time: 30 Minutes

Answer all Questions (Each Question carry 2 Marks)

1. The reverse saturation current in a Si diode is 1 pA at 300 K. Find the current through
the diode for a forward bias of 0.59 Volt. (Boltzmann constant K, = 1.38 x 10-23),

2. Construct an adder circuit using an OPAMP and find the output (draw circuit

representation)
3. (i) Convert (25),, to binary number.
(i1) Convert (101101), to decimal number.
4. Draw CE characteristic Curves of an n-p-n Si transistor and explain active.

saturation and cut-off region for different base current.

S. (i) Use NAND gate to get OR, AND gates.
(i) What is CMRR of an OPAMP?
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Seva Bharati I\;‘Iahavidyalaya
Department of Physics
End Semester Internal Examination (Theory)
Semester: | Session: 2021-2022
Subject: Physics
Paper: GE1 (T) - Elements of Modern Physics
Marks: 10 Time: 30 Minutes

Answer All Questions (Each Question carry 2 Marks)

. Establish the equation N = Nye™*t.
. Work function of a material is 2.28 eV. When 3000 A° light falls on the surface it

ejects an electron. Find the velocity of that electron.

. From Heisenberg’s Uncertainty Principle, prove that electron cannot exist in

Nucleus.
. Given wave function (x) = Ae'!(@=“Y _ Find probability density J.

. Define Nuclear Fusion with appropriate nuclear reaction.
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Seva Bharati Mahavidyalaya
Department of Physics
End Semester Internal Examination (Theory)
Semester: 111 Session: 2021-2022
Subject: Physics
Paper: GE3 (T) - Solid State Physics
Marks: 10 Time: 30 Minutes

Answer any Five Questions (Each Question carry 2 Marks)
. Aluminium (Atomic Weight 27) crystallizes in the cubic form with a=4.05 A°. The

density of Aluminium is 2.7gm/em’. Find the type of the unit cell.

. The energy versus wave vector relationship for a conduction electron in a

zkz

: ; 5 . o
semiconductor 1s E = . Determine the effective mass of the electron.

my

. State the assumptions made by Einstein in his theory of specific heat of solids.
Define the Einstein temperature 0.

. The permanent dipole moment for a certain gas molecule is 1.35D. If there are 1077
gas molecules per meter?®. Calculate the orientational polarization at room
temperature for an applied electric field of 10 kV/cm.

. What are the diamagnetic materials? Give some examples of paramagnetic
materials.

. What are Superconductors? What is Critical Temperature?

. The magnetic field strength in a piece of metal is 10° amp/m. Find the Flux density
and the magnetization in the material. Assume that the magnetic susceptibility of

the metal is —0.5 x 1075,
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Seva Bharati Mahavidyalaya

Department of Physics
End Semester Internal Examination (Theory)
Semester: V Session: 2021-2022
Subject: Physics
Paper: DSEI1 (T) - Elements of Modern Physics
Marks: 10 Time: 30 Minutes

Answer any Five Questions (Each Question carry 2 Marks)

1. One gram of Radium (Ra??®) disintegrates at 3.7 X 10'° dps by emitting a-particle.

What is the half-life of the material?

2. A Photon scattered at an angle 45° by an electron at rest. If wavelength of the
scattered photon is 9 X 107'° m, then find out wavelength and energy of the
incident photon?

3. What is probability current density in the Schrodinger’s equation? Write its

significance.

4. Write down the eigenfunctions for 1-D infinite rigid box. What are the eigen values?

5. Using uncertainty principle find the minimum value of the kinetic energy in MeV
of a nucleon (proton) confined within the radius of 5 x 107*> m.

6. A 50 MeV beam of protons is fixed over a distancel0 km. If the initial size of the

wave packet is 1.5 x 107° m. What is the final size upon arrival?
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Seva Bharati Mahavidyalaya

Internal assessment-2021
Course: GE-1-IA Subject: Physics
Marks-10 =5x2 Time -30 mins

Semester 1* p SESSTON: 2020-209) .
Paper: Eements of Modern Physics

1. Cut off freequency of a metal is 1.2x10" Hz

a. Find out work function
b. If 7x10" Hz of light fell on a metal surface find out kinetic energy of ejected

electron.

2. photons of 5 nm are scattered from electrons that are at rest. If the photon scatters
at 60° relative to the incident photons calculate

a. Compton shift
b. Electron recoil energy

3.Write down the probability current density derived from Schrodinger equation. and
the equation it satisfies.

4. Write down the Schrodinger Equation of 1-D infinite rigid box. Write down eigen
function.

5. In the case of above mensioned question find energy eigenvalues. Then plot energy

and eigenfunctions.
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Seva Bharati Mahavidyalaya

Internal assessment-2019 , SESSTON ¢ 20 19—2029
Semester - Physics Paper : GE- 3

ANSWERS ANY TWO QUESTIONS : 5x2 =10

(1) What is space lattice ? Define Miller indices? Show that, for cubic crystal interplaner
spacing between two successive parallel planes is dua = a/(h2+K %)

(2) Show that for a single cubic lattice dioo : dito : din = v6:v3:v2 . What is Hall effect.
Define Hall coefficient. What is the SI unit of Hall coefficient.

(3) What is the characteristics of diamagnetic substance and ferromagnetic substances.
Write down Currie-Weiss Law and state its physical interpretation.

(4) Define superconductivity. What is penetration depth. what is Meissner effect. What
is the basic different between Type | and type |l superconductors.




Seva Bharati Mahavidyalaya
Internal assessment-2019 , SESSTON } 2.019-2.020
Course: GE-1-IA Subject: Physics
Marks-10 = 5x2 Time -30 mins
SEM -1 JULY - DECEMBER
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