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Instruction : (1) All questions carry equal marks.

(2) Symbols have their usual meaning.

A Ay A
- > 2 . _
1. (a) Provethat, A-(Bx C)=| B, By B, | and explain its cyclic property. 7
¢, ¢ C
OR
Explain divergence of vector field.
(b) State and prove Gauss’s theorem. 4
OR

e A
Prove that the angular momentum of Earth with respect to Sun is L = mwr? k.

- - — _
(¢c) A=(,1,-1), B=(2,-1,1) and C = (m, -1, m), to make this vectors co-planer
find the value of m. 3
OR

g A A A e
For F =(x+2y)i+(2y-2)j+(x+2z)k find divF.

2. (a) Write the differential equation of waves propagating on string and write wave

equation and using it derive v = ; . 7

OR
Describe principle of Pizzo electric method to produce ultrasonic waves and
discuss working of Pizzo electric oscillator.

(b) Write any four uses of ultrasonic waves. 4
OR
Write a note on Kwality and picth.
(c) Write a note on sensitivity of ear. 3
OR

Velocity of wave propagating on string is 80 cm/sec then find tension in the string.
Mass per unit length of string = 0.08 gm/cm.
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3. (a) Derive the equations to find unknown wavelength and refractive index of liquid
using Newton’s rings. 7
OR

0 0 7
(b) Explain Nodal planes. 4
OR
Write farmat principle and derive law of reflection using it.
(c) The radius of 5™ dark fring of Newtons ring is 0.2 cm then find radius of curvature
of lens. (Take A = 6000A) 3
OR

1 2 3
Obtain Eigen values and Eigen vectors of matrix [ 0 4 3 }

1 2 3
Find the Rank of Matrix A = [ 2 3 4 ]
3 4 5

4. (a) Write the difference between stimulated emission and spontaneous emission. 7
OR
Derive Eeinstein’s constants A and B.
(b) Write the characteristics of LASER. 4
OR
Write uses of LASER.
(¢) Find the ratio of rate of spontaneous emission and stimulated emission at 60 K.
Take A =16 um. 3
OR
Write a note on Lasing Action.

5. (1) Whatis pseudo vector ? 14
@) ix(+k=
(3) Define Scaler Field.
(4) What are harmonic waves ?
(5) Give SI unit of intensity of sound.
(6) What is low pitch sound ?
(7) What is the speed of Ultrasonic waves ?
(8) What is interference ?
(9) Define singular and non-singular matrix .
(10) Write equation for focal length of thin lens.
(11) Write full form of LASER.
(12) Whatis LIDAR ?
(13) What is population inversion ?
(14) Write equation of intensity of LASER beam.
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