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B.Sc. IV Semester Degree Examination, May - 2018

PHYSICS

Physical optics and Electricity

Paper - 4.1

Time:3 Hours MaximumMarks:80

Instructions to Candidates:

l) Section - I is compulsory

2) Answer any FOUR questions each from section - II and from Section - III

Section - I
1. AnsweranyTWELVE ofthe following :

A) Choose the correct answer

(l2xl:12)

i) The concept ofhypothetical medium Etherwas proposedby

a) Newton

c) Foucault

ii) Newtons ring illustrates the phenomenon of

a) Interference

c) Polarisation

b) Huygen's

d) Einstein

b) Diffraction

d) Dispersion.

b) Spherical

d) None

iii) In fraunhofer diffraction the incident and diffracted wave front

a) Plane.

c) Cylindrical

w) In a resonant series LCR circuit.

a) The powerfactor is zero

b) The power factor is maximum and is.equal to 1

c) The power factor is minimum and is zero

d) ' The power factor is infinity.
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b) Two coherent sources are 0.18 mm apart and the ftinges are observed on a screen

0:80 metre away. It is found that with a certain monochromatic source of light, the

fourth bright fringe is situated at a distance of 10.8 mm from the central fringe.

Q) lt42l

B) Fill intheblanks

i) The energy of the photon is

ii) The phase difference corresponding to a path difference of ! i,

iii) Polarisation of light conclusively proves that

l9 The formula relating peak voltage and rms value is

C) State True or False

i) In youngs double slit experiment, the distance between any two consecutive

bright fringes is equal to the distance between any two consecutive dark fringes.

ii) The width of diffraction specffum is independent ofthe material ofthe grating.

iii) Series resonant circuit is also called as rejector circuit.

D) Answer the following in one or two sentences.

i) Who proposed corpuscular theory of light?

ii) What are coherent sources?

iii) What is meantby diffraction of light?

iv) What is filter?

Section - II
Write a note.on the wave theory of light. (4x4:16)

Explain the phenomena of interference due to reflected light in thin film.

Writg the comparision between zone plate and converging lens.

Explainhow elliptically and circularly polarised light is produced.

Derive the expression for power in anAC circuit containing LC and R.

Explainthe measurement of self inductance by using Maxwell's bridge.

Section - IfI
a) Describe in detail an experiment to determine the wavelength of monochromatic

light with Fresnel biprism. (e)

Calculate.the wavelength of light. (4)
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9. a) Describe Michelson's intertbrometer. Expiain
wavelength of monochromatic light.

11421

how it is useci to cietermine the
(e)

b) In a michelson's interferometer 600 fringes cross the field of view when one of the
mirrors is moved through the distance of 0.1768 mm calcualte the wavelength of
lightused.

10. a) Describe with necessary theory the Fresnel type of diffraction by skaight edge. (9)

b) I ight ofwavelength 5000A" is incident normally on aplane transmission grating having
6000 lines/cm. Find the angle of diffraction in the first order.

(4)

(4)

(e)

(4)

11. a) Explain how Laurents half shade polarimeter is used to find the specific rotation of a
given optically acifue solution. (9)

b) Calculate the thickness of a half wave plate of quartzfor which Fr=1.544 and

It" =1.553 for light ofwavelength 589040. (4)

12. a) Derive an expression for the current, impedance and resonant frequency when an
altemating emf is applied to LCR series eircuit.

b) An alternating emf 1 l0 V 50 cycles is applied to a circuit which contains an inductance
of 0.02 henry and a resistance of 10 ohms in series. Determine the current and the
phase lag.

13. a) Explain with circuit diagram the working of half wave rectifier and hence calculate
rms value current and eff,rciency of rectification. (9)

b) AnAC circuit consists of 2Z0t> resistance and a coil of 0.7 henry. Calculate

i) Impedance

ii) Currentandpowerconsumed from220voltof50 Hz.

Mains connected to this circuit ifthe resistance and the inductance are connected in
senes. (4\


