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Instructions : (1) Symbols have their usual meaning.

(2) Figure on right side shows marks.

1. (a) Derive gradient of Scalar field.

1. (b) Write and prove Divergence Theorem.
OR
1. (a) Obtain the expression of triple scalar product. Give its physical interpretation and
show that it follows cyclic property. 7
I. () If a=(2,-3,1) b=3,-2,3) c=4,-4,3)thanfind a-(bxc) 3
2. (a) State and describe method of detection of ultrasonic waves. 5
2. (b) With necessary diagram explain Piezo-electric method to produce ultrasonic
waves. 5
OR
2. (a) Derive differential equation of longitudinal wave propagating through rod and
obtain : 6
N:
V — —=
p
2. (b) Write merits and demerits of magnetostriction transducer. 4
3. Answer in short : (Any five) 5

(1) Divergence of a vector function is scalar or vector ?
(2) Torque is scalar or vector ?

(3) Define : transverse wave

(4) Write expression for triple vector product.

(5) Write an example of vector quantity.

(6) Write full name of SONAR.
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Instructions : (1)  All the questions are compulsory.

(2) Symbols have their usual meaning.

1 (a) Describe in detail about the principle, construction and working of Michelson
interferometer.
1. (b) Discuss in brief about the principle of least time.
OR
1 (a) Obtain the equation of optical path difference for the interference in transmission
region of thin film.
1. (b) Explain in brief about interference of light waves.
(a) Discuss in detail about Einstein's coefficients.
(b) Write at least three uses of laser in different fields. 3
OR
(a) Explain in detail about working of Ruby laser.
(b) Discuss in brief about different LASER parameters.
3. Attempt any five out of six : 5
(1) What do you mean by coherent sources of light ?
(2) Write the expression for path difference of interference in transmission region of
thin film.
(3) Which materials are used to coat the internal surfaces of glass plates of Fabry-
Perot interferometer ?
(4) Define optical pumping.
(5) Give the full form of LASER.
(6) Define spontaneous emission.
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