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Answer ALL the Questions

Question Description —
PART A - (60 Marks)

1 (@ With the help of relevant equation of motion, distinguish the inertial and non-inertial 12
frame of reference. Also, with the help of example, describe how we experience
pseudo forces in day to day life.

OR
12

lad

(b) For a ring of radius ‘R’ and mass ‘M’, evaluate the moment of inertia (i) along the

o

(b)

S2)

(b)
(a)

(b)

axis passing through the center (z-axis) and is perpendicular to plane of ring, and (ii)
Along the axis which passes through the diameter.
For a quantum particle confined between the space of length of 0 to 21, estimate the 12
mean position of particle in ground state.
OR
(i) A certain photon has a momentum of 1.50x10" kgm/s. What will be the photon’s 12

de-Broglie wavelength?
(i11) What is the de-Broglie wavelength of an electron which is accelerated through a

potential di[}'crenoe of lpk\f? = )
a4 12
OR
Ilustrate the utilization of nanotechnology 1n the water treatment. 12
Describe the following for a semicondudor laser -

(1) Advantages
(11) Disadvantages
(1i1) Working principle
OR

~ Describe the operation of a three leveland four level pumping schemes. Why four 12

level pumping schemes is superior to thee level.

Write a short note on the utilization ofiber optics j oot
e oplics In communication and healthcare 12
Compute div Fand cur] F s

¢ div Fand curl F for = OxH2) iy §
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PART B~ (49 Marks)

A mass of 6 kg rests on a rough horizongy| planc.

The coefficient of friction between
the mass and the planc is p=0.6. Iind the magnitude of the maximum force P which
acts on the mass without causing it 0 move if the force P is horizontal. What is the
force P acts at an angle of 75" above the horizontal
Suppose the velocity of an electron in an atom is known to have an uncertainty of 2 #
10" ms™ (reasonably accurate compared with orbital velocities). What is the

electron’s minimum uncertainty in position, and how does this compare with the
approximate 0.1 nm size of the atom?

Describe the origin of the unique optical properties of the nanomaterials.
Describe the following in relation with LASER
(1) Spontaneous emission

(1) Stimulated emission
(111) Population inversion
(iv) Meta stable states

() An optic fiber of refractive index 1.50 is to be clad to ensure total internal

reflection that will contain light traveling with in 5° of the fiber axis. What minimum
refractive index is allowed for the cladding?

(1) The angle of acceptance of an ogﬁcal fiber is 30° when kept in air. Find the
acceptance angle when the same fiber is immersed in water of refractive index1.33
PPN
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