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Instructions : (1) All questions carry equal marks.
(2) Symbols have their usual meanings.

1.  (a) Obtain the expression of triple scalar product. Give its physical interpretation and
show that it follows cyclic property. 6
OR
Explain gradient of scalar field and prove that
% = 34) . gn; where gn = unit vector.
®) Q) If ¢, y, z) = 2x’y’Z", then find div(Grad ¢) or v - (%)] in cartesian
coordinate system. 4
.. . =4 RA IRA N
(1)) Obtain the curlof V=x"yi+yxj+xyzk. 4
OR
A A N AN A A N AN
(1)  Prove that Vectors 21 +3j +k, 1 —j and 71 + 3j + 2k are coplanar. 2
(i) For a =37 +4] -2k
- N A
b=1-5j-2k
- AN AN
c=21+3)+k
Findgx(gxg) and(zxg)xg. 6
2. (a) Obtain differential equation for the wave propagating on a stretched string. 7
OR
(1)  Describe the method of measuring the speed of ultrasonic waves in liquid. 4
(i)  An ultrasonic wave of frequency 0.09 MHz takes 0.5 sec time to reflect
back from the sea-bed. The velocity of sound in water is 1800 m/sec.
Calculate the depth of sea and wavelength of ultrasonic wave. 3
(b) (i) Write a note on Loudness of sound waves. 4
(1)) Calculate the intensity level of a plane lending on the runway having sound
intensity of about 1000 W/m’. 3
OR
(1)  Explain the working procedure of SONAR. 3
(1)) Discuss merits and demerits of magnetostriction oscillator and Piezoelectric
oscillator producing ultrasonic waves. 4
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(b)

4. (a)

(b)

Write Fermat’s Principle and using it derive the Snell’s law of refraction. 6
OR
Find the inverse of following matrix using adjoint method.

3 2 -1
A= { 1 6 3 }
2 4 0
Explain the theory of Newton’s ring. Deriving necessary equation show that radii
of consecutive Newton’s dark rings are proportional to the square root of natural
number. 8
OR
Obtain the system matrix for thick lens in Paraxial optics. Using it derive the lens
maker’s formula for thin lens.

Explain construction and working of Nd:YAG Laser. 8
OR

Explain construction and working of PN junction laser.

With reference to laser explain following terms : 6

(1)  Population Inversion
(i) Metastable State
OR
Describe important characteristics of LASER beam.

5. Write answers in one or two sentences. (1 mark for each) 14
(1) Define — Vector field.
(2) Write the statement of divergence theorem.
(3) Write the statement of stoke’s theorem.

4

(&)

(6)
(7
®)
®)

- - -
If A is along +x direction, B is along +y direction and C is along +x direction,

- - >
then determine the direction of A X (B x C).

Find out the velocity of wave propagating in the string applied with tension force
200 dyne. [Mass per unit length of the string is 0.5 gm/cm].

What is Cavitation ?

What is Piezoelectric effect ?
What is interference ?
Define — Nodal Planes.

(10) Give the definition of Hermitian or self-adjoint matrix.

(11) What is Stimulated Emission ?

(12) Draw the Schematic diagram of four level pumping scheme.
(13) Write any three uses of Lasers.

(14) With reference to laser, what is optical pumping ?
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