Fir

50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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A Engineering Physics

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.

2. Constants: Speed of light ‘C’= 3 x 10° m/s, Planck’s constant ‘h’ = 6.625 x 10> JS,
Permittivity in free space = €= 8.854 x 10°"? F/m , Mass of electron, m = 9.1x 10 kg

Module-1

Write down the differential equation of damped harmonic oscillator and find the expression
for displacement.. Mention the condition of overdamping, critical damping and
underdamping and represent it graphically. (10 Marks)

With neat diagram, write a brief note on subsonic and supersonic wave, along with its
discussion based on Mach number. (06 Marks)

Calculate the effective spring constant of the springs, K1 = 200 N/m, K; = 400 N/m and
K3 = 600 N/m, connected in series (K, , K, and K; are the spring constant-of the springs).
(04 Marks)

OR

Describe the construction of a hand-operated Reddy’s shock-tube and explain the generation
of the shock-wave from it. Mention its two main characteristics. (08 Marks)

What is force constant or spring constant of a spring? Using Hooke’s law derive the
equation for effective spring constant of springs connected in series and parallel
combination. Also mention the time period expression for the combination. (08 Marks)

A free particle is executing simple harmonic.motion in a straight line. The maximum
velocity it attains during-any oscillation is 62.8 m/s. Find the frequency of oscillation if its
amplitude is 0.5 m. (04 Marks)

Module-2

Brief about Planck’s Law of Black-body Radiation and show that it reduces to Wein’s Law
and Rayleigh-Jean’s Law under certain conditions. (08 Marks)

State Heisenberg Uncertainty Principle. Based on the Heisenberg Uncertainty Principle and

the energy of electron emitted in B-decay experiment, prove that electrons do not exist inside
the nucleus of an atom. (08 Marks)

Calculate the de-Broglie wavelength of an electron moving with a kinetic energy 500 eV.
(04 Marks)
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OR
Based on Quantum free electron theory derive the expression for electrical conductivity in
Metals. (10 Marks)
Discuss any three polarization mechanism in dielectric materials. (06 Marks)

The resistivity of intrinsic germanium (Ge) at 27°C is equal to 0.68 ohm-meter. Taking the
electron and hole mobilities as 0.48 and 0.08 m*/V-s respectively. Calculate the intrinsic
carrier concentration of charge carriers in Ge. (04 Marks)

Module-5

Write a brief note on nano-materials along with the dimensional effects on physical
properties. Mention its few applications. (05 Marks)

With a neat instrumental sketch, explain the principle, construction and working of Scanning
Electron Microscope (SEM). : (10 Marks)

Determine the crystallite size of a material, given the wavelength of X-ray beam is 10 nm,

the peak width 0.5° and peak position 25° for a cubic crystalline structure, given K = 0.94.
(05 Marks)

OR
Write a brief note on Nano-composite. ‘Mention its few application. (05 Marks)

With a neat instrumental sketch explain the principle, construction and working of X-ray
Photoelectron Spectroscopy (XPS). CHMETT LIBRARY (10 Marks)
Ve En g EAERKVLDAE &
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The first order Bragg’s reflection occurs “when a monochromatic beam of X-rays of
wavelength 0.675 A’ .is incident on a crystal at a glancing angle of 4°. What is the glancing
angle for third order Bragg’s reflection to occur? (05 Marks)
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