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1. (a) Derive an expression for the intensity of the diffracted light from the single
slit using Fraunhofer experiment.

(b) Find the condition for principle maxima and secondary maxima for the above.
[12+4]

2. (a) Explain the principle behind the application of ultrasonic waves.

(b) Explain how the depth of the sea is measured using ultrasonic waves.

(c) Explain in detail how SONAR is employed to locate the objects. [4+6+6]

3. (a) How dipoles are aligned in the magnetic domains.

(b) Explain the orbital and spin magnetic moments.

(c) Define and explain magnetic permeability. [4+8+4]

4. (a) Define coordination number and atomic radius.

(b) Obtain the expressions coordination number and atomic radius for SC, BCC
and FCC lattices. [6+10]

5. (a) The first line of principle series of Sodium D - Line at 5890 A0. This corre-
sponds to a transition from the first excited state to the ground state. What
is the energy of electron volts of the first excited state?

(b) Discuss the application of laser in Engineering, Medical and Other fields.

(c) Explain the pumping methods.

i. Optical pumping

ii. Electron excitation pumping. [4+8+4]

6. (a) Explain the phenomena of holography.

(b) Explain the method of reconstruction of images from the hologram. [6+10]

7. (a) Explain thermal conductivity.

(b) Derive and explain the thermal conductivity of a material.

(c) Is all thermally good conductors behaves as good electrical conductors? [4+8+4]

8. (a) What are carbon nanotubes? Describe their properties.

(b) Explain the applications of nanomaterials. [10+6]
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1. (a) Distinguish between interference and diffraction.

(b) Discuss the theory of Fraunhofer diffraction of light from double slit. [4+12]

2. (a) Explain inverse piezo-electric effect with diagram.

(b) Discuss indetail piezo- electric method.

(c) Discuss various procedures for detection of ultrasonics. [4+6+6]

3. (a) Write short notes on flux quantization.

(b) Discuss the important applications of superconductors

(c) Calculate the critical current for a wire of lead having a diameter of 1 mm
at 4.2 K. Critical temperature for lead is 7.18 K and critical field at 0 K is
6.5×104 A/m. [4+8+4]

4. (a) Define the terms coordination number, atomic radius and packing factor.

(b) Determine the coordination number, atomic radius and packing factor for BCC
and FCC lattices. [6+10]

5. (a) Explain the need of active medium in a gas laser.

(b) Explain the fundamental modes are involved in CO2 laser is working. Also
explain with neat diagram how the CO2 laser is working.

(c) Explain the medical and engineering applications of CO2 Laser. [4+8+4]

6. (a) What are the points are important to mention single mode fiber?

(b) Explain with a block diagram, the basic instrumentation technique adopted
to explain the communication system.

(c) A fiber has a core refractive index of 1.44 and cladding refractive index of 1.4.
Find its numerical aperture and acceptance angle. [4+8+4]

7. (a) What do you meant by lattice?

(b) What is lattice vibration? [4+4+8]

(c) Explain the phenomena of the lattice vibration due to the application of heat..

8. (a) Discuss about the applications of nano materials.

(b) Mention fabrication techniques of nano materials. [10+6]
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1. (a) Explain Fresnel diffraction of light.

(b) Explain Fraunhofer diffraction of light.

(c) Discuss the theory of Fraunhofer diffraction at a single slit. [4+4+8]

2. (a) Give brief introduction to detection of ultrasonic waves.

(b) Explain any four methods to detect the ultrasonic waves. [4+12]

3. (a) Define Curie temperature.

(b) Explain the theory of ferro magnetism.

(c) List out the properties of ferro magnetic materials. [4+8+4]

4. (a) Describe an experiment of Bragg’s X-ray spectrometer with a single crystal.

(b) Explain how the Bragg’s spectrum is used for the determination of the struc-
ture of the crystal. [10+6]

5. (a) Explain the principle involved in semiconductor laser.

(b) Explain the construction and working of Ga- As Laser with neat diagram.

(c) Distinguish between spontaneous and stimulated emission. [4+8+4]

6. (a) Derive Sin imax =
√

n 2

1
−n 2

2
and NA =

√

n 2

1
−n 2

2

(b) Classify the differences between step index and graded index fiber.

(c) An optical fiber fractional index change 0.14 and refractive index of cladding
is 1.3, calculate refractive index of core. [4+6+6]

7. (a) What is meant by dielectric loss? What is dielectric break down? Write in
detail about the various factors contributing the breakdown in dielectrics.

(b) The radias of helium atom is about 0.56AU. Calculate the polarisasbility of
helium and its relative permeability. The number of helium atoms in a volume
of 1 m2 is 2.7 × 1025 atoms. [4+8+4]

8. (a) Explain, in detail, the various properties of nanomaterials.

(b) Describe briefly, the various types of carbon nanotubes. [10+6]
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1. (a) What is the use of plano-convex lens in the Newton’s rings experiment?

(b) Explain how Newton’s rings are formed and describe the method of determi-
nation of the radius of curvature of plano-convex lens.

(c) Mention the medium used in between the plano convex lens and the bottom
glass plate. [4+8+4]

2. (a) What do you meant by growth and decay of sound energy?

(b) Discuss the factors resonance effect, echelon effect and focusing effect that
affect the acoustics in a hall and the remedies for them. [4+12]

3. (a) Write short notes on flux quantization.

(b) Discuss the important applications of superconductors

(c) Calculate the critical current for a wire of lead having a diameter of 1 mm
at 4.2 K. Critical temperature for lead is 7.18 K and critical field at 0 K is
6.5×104 A/m. [4+8+4]

4. (a) What are Miller indices? How are they obtained?

(b) Explain the significance of Miller indices.

(c) Show that for a cubic lattice the distance between two successive plane (h k

l) is given by d = a/ (h2+k2+l2)1/2. [6+4+6]

5. (a) Explain the need of active medium in a gas laser.

(b) Explain the fundamental modes are involved in CO2 laser is working. Also
explain with neat diagram how the CO2 laser is working.

(c) Explain the medical and engineering applications of CO2 Laser. [4+8+4]

6. (a) How optical fiber is classified according to their diameter.

(b) i. Explain how light propagated through optical fibers.

ii. What are the basic concepts behind the optical fiber communication?

iii. Derive the acceptance angle and numerical aperture of a fiber.

(c) Draw a flow chart how fibers are classified. [4+8+4]

7. (a) What are the factors which affects the specific heat of solids.
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(b) Mention the properties of thermal conduction.

(c) Give and explain suitable example for thermal conduction. [4+8+4]

8. (a) Mention the special properties of carbon nano tubes and discuss them in detail.

(b) Discuss various types of nano materials. [10+6]
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