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Department of Physics
Bridge Course
Structure

«Total Lectures: 04
Duration of Course: 09/07/2018 to 14/07/2018
«Background Knowledge Test: 14/07/2018
*Nature of Test: 50 multiple choice questions of 2 marks each.
Svyllabus
Lecture 1. Optics:
Optical instruments and their uses, Phenomenon of Reflection, refraction and
absorption, Interference, Diffraction
(On 09/07/2018 by Dr. Thombare J. V.)

Lecture 2. Light: Introduction to light, Interaction of light with matter etc
(On 10/07/2018 by Dr. Thombare J. V.)

Lecture 3. Introduction to mechanics:

Scalars, vectors, Newton’s laws, Kepler’s law of planetary motion,
Moment of Inertia.

(On 12/07/2018 by Mr. Kambale A.M.)

Lecture 4. Properties of matter:
Elasticity, Surface Tension, Viscosity, Thermal properties etc.
(On 13/07/2018 by Mr. Kambale A.M.)



Lecture 1: Optics

“s*Optical instruments and their uses,
**Phenomenon of Reflection,
**Phenomenon of refraction and ,
**Phenomenon of absorption,
*»Interference,

+»*Diffraction



Optical Instruments and their Use

Bridge Travelling Optical
Microscope Microscope Microscope

Uses:

*To see the object with high magnification,

*Also, it helps to measure the dimension of object ,
*The Least count of Travelling microscope is 0.001 cm




Slit Collimator Prism Table Telescope

Eye-piece

Uses:
1. To study Angle of Prism
2.

3.

To study RP of prism
To calculate grating
element

To determine
wavelength of source
used

To determine RI of
glass.

LC may be different
like 1 min or 0.5 min
depend on used
instrument

\ Leveling
Screw
Fine

adjustment
Screw

Adjustable
1 Screw

Base

Spectrometer




Optical bench



Reflection of light
Reflection is defined as the change in direction of light at an

Interface in-between two different media so that the wave-front

returns into a medium from which it was originated
Reflected ray

Normal

Incident ray I 0

*Angle of incidence equal to angle of reflection

*Incident ray and reflected ray travels in same medium



Refraction of light

The bending of light when it passes from one medium to another is

[ncident Ray called as Refraction
Normal
i : Angle
. of incident
|
|
|
: Refracted Ray
Angle of refraction '}/ F

: \.

<*Snell’s law, p=Sin i/Sin r

“*Incident raay and refracted ray are in

Due to

different medium. refraction

+RI=c/v




Absorption of light

Light absorption is a process by which light is absorbed and
converted into energy

White Light

X How we See Green Color?

white light coming in

Green Color Reflected
Other Colors Absorbed

green surface

Green Surface
www.shutterstock.com - 694882870

» Absorption depends on the electromagnetic frequency of
the light and object’s nature of atoms



Interference

Interference is a phenomenon in which two waves superpose to form

a resultant wave of greater, lower, or the same amplitude.

Wherever a crest
cotncides  with
a trough, the
waler surface ts
flattensd,

WITH A CRE

~_ FLATTENGD REGION
B A CARIT CONCIDES
WITH A TROUGH




Types of Interference
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Conditions for constructive and destructive interference

First, consider case for sound waves, emitted by 2 loudspeakers:

Constructive
interference

(a)

Destructive
A2 interference

Amplifier Speaker
(b)

Copynght £ 2004 Pearson Education, Inc., publishing as Addison Wesley

Microphone

deieots Path difference = nA
%‘“‘ sound Constructive Interference

. Path difference =(n+1/2)A
Microphone .
Qmm little Destructive Interference

or no sound

(n = any integer, m = odd integer)



Diffraction

Bending of light at the edges of an obstacle is called diffraction.
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Lecture 2: Light

s Introduction to light

s Interaction of light with matter,
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INFRARED ULTRAVIOLET
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Light

“*Light is electromagnetic radiation within a certain portion of the
electromagnetic spectrum.

“*Visible light is usually defined as having wavelengths in the range of
400-700 nanometers (nm), or 4.00 x 107 to 7.00 x 10~7 m, between the
Infrared (with longer wavelengths) and the ultraviolet (with shorter
wavelengths).

¢ This wavelength means a frequency range of roughly 430-750

terahertz (THz).

pe
750

450

0
495

380

V




Speed or velocity of light
C = 299,792,458 m/s

Or In vacuum

C=3X10%m/s

»Velocity of light in denser medium decreases.



Conversion of wavelength into energy

r N
E= hc/A

where:

c = 299792458 m/s Is the

»E(eV): 1.24/0(pm)

speed of light in a vacuum
h =6.62606896(33)x10734 J-s
= 4.13566733(10)x10 1> eV-s

IS Planck's constant

\_ J




Interaction of light with matter: Photosynthesis

PHOTOSYNTHESIS
chlorophyll > (traps light energy to make food)

chloroplast >store energy-sugar.
are msnde the leaves.
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Interaction of light with matter: Laser eye surgery




Interaction of light with matter: CD writing

CD Writing

Delectr Layer
Optcal Polycarbonate

Reflective Layer
Recording Layer
Dielectric Layer
Protective Acrylc Layer
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