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CARMEL COLLEGE OF ARTS, SCIENCE & COMMERCE FOR WOMEN
SEMESTER END EXAMINATION, APRIL 2019

Semester: IV of B.SC Subject: Physics Sub Code: PYC104
Section 1: Optics, Section 2: Modern Physics
Total Marks: 80 Date: 25-04-2019 Duration: 2 Hours

Instructions: 1. Answer Section I and Section Il Separately
2. All questions are compulsory, however internal choice is available.
3. Figures to the right indicate maximum marks to the question/sub question.
4. Use of non-programmable calculator is permitted.
3. Symbols have their usual meaning unless specified. Draw neat diagrams
wherever necessary.

Section 1: Optics
Q 1. Answer any five of the following. 2x5=10

a) Draw the ray diagram to show how Lloyd’s mirror or Fresnel’s Biprism can be
used make coherent sources.

b) State the Rayleigh’s criterion for resolution of two close lying wavelengths or
images.

c) State the Brewster’s law for polarisation of light.
d) What are optically active substances ? Name one.
e) Give the difference between Fraunhofar and Fresnel diffraction (2 points)

f) When the movable mirror of a Michelson interferometer is moved slightly, 100
fringes move across the field of view. If the wavelength of light used is 5800 A°.
What is the displacement of the movable mirror?

g) Sunlight is reflected from a calm lake. The reflected light is 100% polarized at a
certain instant. What is the angle between the sun and the horizon at that instant, the
refractive index of water is 1.33.

Q2.
A (a) Explain how to obtain refractive index of the liquid using Newton’s rings in the
experiment. 3

(b) In Newton’s ring experiment the diameter of the 5™ dark ring is 0.335cms and the
15" dark ring is 0.590cms. The radius of the plano-convex lens is 100cms.Find the
wavelength of light used. 2
OR
B. (a) State the factors on which the fringe width of interference pattern depend on. 3

(b) Diameter of the tenth dark ring in the Newton’s system viewed normally by
reflected light of A=5.9x10 cm is 0.50cm.Calculate curvature of the lens. 2

C. Arrive at the condition for a colour to appear in the reflected system in thin film
interference. 5
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2.3(;1) Give two points of difference between a zone plate and a lens (2points). 2

(b) Draw the intensity curve for diffraction at the straight edge. 3
OR

B. (2) Explain briefly any two applications of polarization of light. 3

(b) What is the highest order of a spectrum which may be seen when light of
wavelength 6000 A° is passed through a diffraction grating of 14000 lines to an inch.

2
C. Arrive at the expression for fringe width for a wedge shaped film. ~

Q 4.

A. (a) What are the differences between the ordinary and extraordinary rays from a
doubly reflecting crystal?(give three points) 3
(b) A black dot is marked on a white piece of paper. It is then viewed through a
calcite crystal from top. How many images are expected to be seen? Why? 2

OR

B. (@) Draw a diagram of a simple polarimeter. What is a polarizer and an analyzer in it?
3
(b) Find the thickness of a calcite plate that would convert plane polarized light to
circularly polarized. u, is 1.658 and . is 1.486 ,the wavelength of light is 5890A°

2
C. Show that when a plane polarized light falls at angle of 45° to the optic axis we
obtain a circularly polarized light. 5
Section 2: Modern Physics
m, = 9.1x 10°'Kg, m;=1.67x10%, e=1.6x10""C.
Q5. Answer any five of the following. 2x5=10

i)  Define an electron volt.

ii) What are the primary functions of electric field and magnetic fields in a cyclotron?
iii) What is meant by excitation potential and ionization potential?

iv) State the postulates of Planks Quantum theory.

v) What is a unit cell and a space lattice.

vi) What are Laue spots.

vii) Explain what is meant by the term Energy selector as referred in atomic physics.
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Q6.
A. (i) Does the velocity of a charged particle change when moving in a magnetic field.
Give reasons for your answer. 2

(i) what is the energy in Joules of an electron accelerated through a potential of 100

Kv? 3
OR
B. (i) What are positive rays? Give any two properties of positive rays. 2
(ii) Derive an expression for the trajectory of an electron moving at right angles to an
uniform electric field. 3
C. With the help of neat diagram explain Dempsters mass spectrometer. 5
Q7.
A. (i)What does the area under each curve of the energy distribution spectrum of a black
body radiations for a particular temperature represent? 52

(i) A cyclotron with dees 6f radius 90 cm has a transverse magnetic field of 0.8

Tesla. Calculate the energy to which a proton is accelerated. 3
OR
B. (i) Explain the nature of energy distribution in black body radiation spectrum. 2
(ii) What are Miller indices? Find the Miller indices for the plane having the intercept
a, 2a, 2c. ‘ : ; 3
C. Derive an expression for Compton shift. | 5
Q8.
A. (i) What are characteristic x-rays? State Moseley’s Law. 2
. ii) State the characteristic features of the photoelectric effect. : 3
B. (i) Give any three properties of Photon. 4 : 2
(ii) The photoelectric threshold for tuﬁgsten is 2300 A°. Find the energy of the
electron ejected from the surface by uv light of wave length 1800 A°. 3
C. Derive Bragg’s law for reflection of X—rays from a crystal. ’ 5

Page 3



