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B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Second Semester

Mechanical Engineering
PH 1153 — PHYSICS — II

(Common to Aeronautical Engineering, Automobile Engineering,
Production Engineering and Mechatronics Engineering)

(Regulation 2004)
Time : Three hours . Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  Differentiate edge and screw dislocations.
2. What is fatigue failure?

3. In a solid, consider the energy level lying 0.01 eV below Fermi level. What is
the probability of this level not being occupied by an electron?

4. How does electrical conductivity of an intrinsic semiconductor vary with
temperature?

5. Differentiate ferromagnetic materials from anti ferromagnetic materials.
6.  What are dielectrics? Give any two applications.

7. Find the binding energy of a ‘o 'pnrticle in. MeV. Given: mass of
proton = 1.00758 amu, mass of neutron = 1.00897 and mass of Helium nucleus
= 4.0028 amu.
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What is a linear accelerator?

Differentiate Type-I and Type-II super conductors.

State the principle of Shape Memory Alloys.
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PARTB — (5x 16 = 80 marks)

Explain brittle and ductile fracture. ®
Explain the different stages in a creep curve, (€:)])
Or
Explain any four strengthening mechanisms used for the
improvement of mechanical properties. . {8
Explain any two methods used to test the mechanical properties of
materials. ' ®
Derive an expression for the density of states in a metal. 12)

Caleulate the electrical conductivity of the semiconductor.
(Given: n;=1.5x10"/m®, p, =1300 cm®/Vs, and e=1.6x10"° ¢

M, =500 c;®/Vs). ]
Or

What is Hall effect? Explain an experimental method used to
measure the Hall coefficient of a specimen. (12)

"Describe the Fermi-Dirac distribution and explain the effect of

temperature on the Fermi function. @

What is magnetic bubble memory? Explain the working of a
magnetic bubble memory. (12)

If a magnetic field of 1800 A/m produces a magnetic flux of,

3 % 10~ Wb in an iron bar of cross sectional area 0.2 cm?, calculate

permeability and susceptibility. @
Or

Explain the Hysteresis loss in ferromagnets using domain theory. ®

Explain various types of dielectric breakdown. ®)
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Explain the liquid drop model and discuss how nuclear fission is

explained using this model. 8
Explain the principle of Hydrogen Bomb. ®
Or

Write short notes on the following :
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Breeder reactor ®)

Laser induced nuclear fusion. [¢3)
What is SQUID? Explain the working of a SQUID and its high
resolution. [€3)]

What are nano phase materials? Explain how the physical
properties vary with geometry. @

Or

Explain the Meissner effect and the Isotope effect in a super
conductor. @)

What are metallic glasses? Mention four special properties of
metallic giasses. ®)




