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1. a)
Explain damped harmonic motion and obtain an expression for the time period.
    b)
Discuss the propagation of sound waves in solids.

2. a)
Explain the phenomenon of double refraction through calcite crystal.

    b)
The refractive index of a material is 1.6.  Calculate its angle of polarization.

3. a)
Explain the dispersion that takes place in step-index and graded-index fibres.

b)
A fibre of numerical aperture 0.25 is coupled with a source of light whose output power is 100mw.  Calculate the power that entes in to the fibre.

4. a)
Explain the Bragg’s law of x-ray diffraction.

    b)
Discuss the various point defects that are present in a crystal.

5. a)
Discuss the free electron gas model in metals.

b)
Obtain an expression for electrical conductivity in metals.  Discuss the effect of temperature and impurity on the electrical conductivity of metal.

6. a)
Distinguish between dia, para, ferro and ferri magnetism.

    b)
Explain the domain theory of ferromagnetic material.

7.
Write short notes on any FOUR of the following.


a)
Resonance phenomena


b)
Distinguish between Fresnel and Fraunhofer diffraction.


c)
Single mode fibres.


d)
Electron diffraction.


e)
Cooper pairs


f)
Magnetic domains.

8.
Write short notes on any FOUR of the following:


a)
Traveling waves


b)
Resolution of a grating.
  
c)
Optical resonators.


d)
Visco-elasticity of a material.


e)
Meinner effect.


f)
Piezo Electricity.
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1. a)
Explain the concept of interference from thin films.  Discuss Newton’s rings apparatus and obtain expression for the radii of rings.
    b)
The diameter of 5th bright ring in a Newton’s rings apparatus changes from 1.45cm to 1.27cm as some liquid is introduced between the lens and the glass plate.  Calculate the refractive index of the liquid.

2. a)
Distinguish between Fresnel and Fraunhofer diffraction.

    b)
Discuss in detail the Fraunhofer diffraction at a single slit.

3. a)
Explain the propagation of light through optical fibers and deduce an expression for the numerical aperture of the fibre.

    b)
The numerical aperture of a fibre is 0.2. Calculate its maximum acceptance angle.

4. a)
Explain the edge and screw dislocation that are observed in a crystal.

    b)
Distinguish between electron and neutron diffraction.

5. a)
Explain the BCS theory of superconductors.

    b)
Discuss the different properties of superconductor.

6. a)
Explain the classical theory of paramagnetism.

    b)
Explain the concept of dielectric constant of a material and its frequency dependence.

7. 
Write short notes on any FOUR of the following.


a) Sound wave propagation

b) Double refraction


c) Population inversion

d) Draw [100], [110], [111] Planes.


e) Electrical conductivity of metals
f) Exchange interaction.

8.
Write short notes on any FOUR of the following:


a) Types of waves

b) Malus law


c) fibre optic sensors

d) fatigue fracture


e) Effective mass of an electron in a solid.


f) Hard and soft magnets.
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1. a)
Explain young’s double slit experiment and obtain condition for maxima and minima.  Calculate fringe width in this arrangement.

    b)
A thin sheet of mica whose refractive index is 1.6 is used to cover one slit of double slit arrangement.  The central point on the screen in shifted by seven fringes.  Assuming ( = 6000 Ao, Calculate the thickness of the mica sheet.

2. a)
Discuss the construction and working of diffraction grating and obtain an expression for resolving power of a grating.

    b)
A grating has 6000 rulings / cm and is 8cm wide.  What is the smallest wavelength interval ((() that can be resolved in the fourth order at ( = 5000 Ao.

3. a)
Discuss the functioning of He-Ne gas laser.  What is the advantage of this laser over Ruby laser?
    b)
Explain about Einstein co-efficients.

4. a)
Explain various Bravar’s lattices that are observed in crystals.

    b)
Explain the phenomenon of creep in a material.  Discuss the various regions that are observed in it.

5. a)
Explain the phenomenon of superconductivity in the material.

    b)
Discuss about the behaviour of Type-I and Type-II superconductors.

6. a)
Explain ferromagnetism on the basis of  domain theory.

    b)
Explain the behaviour of hard and soft magnetic materials.

7. 
Write short notes on any FOUR of the following:


a) Origin of refractive index.

b) Spatial and temporal coherence.


c) Dispersion in SI fibre.

d) Edge dislocation.

e) Brilluon Zones. 


f) Application of ferrites.

8.
Write short notes on any FOUR of the following:


a) Resonance phenomenon

b) Optical activity

c) Single mode fibre


d) Thermal conductivity


e) Josephson’s tunneling

f) Anisotropy in crystal.

###
FOR 2000 BATCH

Code No. NR- 10153


I-B.Tech. Supplementary Examinations April/May, 2003

ENGINEERING PHYSICS

(Common to Civil Engineering, Mechanical Engineering, Chemical Engineering, Mechatronics, Metallurgical and Material Technology, Production Engineering and Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any Five questions
All questions carry equal marks

---

1. a)
Set up the differential equation for simple harmonic motion and obtain its general solution.
    b)
Show that the total energy of simple harmonic oscillator is proportional to the square of its amplitude.

2. a)
Explain the various methods of producing plane polarized light.

    b)
The polarizing angle of a material is 60o.  Calculate the refractive index of the material.

3. a)
Explain the construction and working of a Ruby laser.

    b)
The refractive indices of core and cladding of a fibre material are 1.6 and 1.56 respectively. Calculate its numerical aperture and maximum acceptance angle of the fibre.

4. a)
Explain the concept of specific heat of solids with suitable model.

    b)
Discuss about fatigue failure of a material.

5. a)
Explain the behaviour of a particle in a periodic potentials using Kronig-penney model. 

    b)
Obtain an expression for effective mass of an electron in a solid.

6. a)
Discuss the hysteresis loops in hard and soft magnetic materials.

    b)
Explain the phenomenon of piezo electricity observed in certain materials.

7. 
Write short notes on any FOUR of the following:


a) Forced vibration


b) Malus Law


c) Population inversion

d) Reciprocal lattice


e) free electron theory of metals
f) electrets

8. 
Write short notes on any  FOUR  of the following:


a) Colors of thin films


b) Optical activity


c) Fibre optic sensors


d) Unit cell in a crystal.


e) Flux quantization


f) Bloch wall.
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