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* 1. An object is found to be 5cm in front of a concave mirror of radius of
curvature T5 cm. Determine the p05|t|on nature, and magnlflcatlon of the

image in each case. D B
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Refraction of Light

* Refraction is the change in the direction of a wave passing from one medium to
another or from a gradual change in the medium.

- Laws of Refraction of Light:

* The incident ray refracted ray, and the normal to the interface of two media at
the point of incidence all lie on the same plane.

* The ratio of the sine of the angle of incidence to the sine of the angle of
refraction is a constant. This is also known as Snell’s law of refraction.
Sin i

. = Constant
Sinr
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*Eftects of Refraction: ( 37z 70 )
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e Twinkling of stars is due to refraction of light.
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* A swimming pool always looks shallower than it really is because the light coming
from the bottom of the pool bends at the surface due to refraction of light.

SEEmAarenk et

l

== N M= el ]




* Formation of a rainbow is an example of refraction as the sun rays bend through
the raindrops resulting in the rainbow.
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* Prism is also an example of refra‘ctio'n.
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Refractive Index: (3T d<ITh)

* Refractive index also called the index of refraction describes how fast light

travels through the material. @ . ij - gﬁ\ &K
g
refractive index = V2




MATERIATL INDEX OF REFRACTION (n)

_ Vacuum q\;l'éﬁ 1.000
. Air 1.00027
Water 1.333
Ice v 1.31
Glass v 1.5
Diamond 2.417
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* What is the refractive index of the medium in which the speed of light is 1.5 X
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* The speed of light in an unknown medium is 1.76 x 10® m/s. Calculate the
refractive index of the medium.
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* Total Internal Reflection

* The phenomenon which occurs when the light rays travel from a more optically
denser medium to a less optically denser medium.
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https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A5%8D%E0%A4%B0%E0%A4%95%E0%A4%BE%E0%A4%B6
https://hi.wikipedia.org/wiki/%E0%A4%A6%E0%A5%83%E0%A4%97%E0%A5%8D%E0%A4%B5%E0%A4%BF%E0%A4%B7%E0%A4%AF
https://hi.wikipedia.org/wiki/%E0%A4%AA%E0%A4%B0%E0%A4%BE%E0%A4%B5%E0%A4%B0%E0%A5%8D%E0%A4%A4%E0%A4%A8

- Two Conditions of Total Internal Retlection

* The light ray moves from a more dense medium to less dense medium.

£ ‘}{ | dd

* The angle of incidence must be greater than the critical angle




Image Formation by Lens .

ST TN




CONVEXLENS :/©
0o -

“0 [ Viviood

T e, O B
II@\Q 3 G \ &
RV | S B
p- P A A J—l'a ﬁ




CONCAVE LENS .

v
Q/j‘
g
%
! o __——
_gn

S (A / N . C
v




Short Sightedness (or Myopia):

Y3 [T M-

« This defect occurs if a person’s eyeball is larger that the usual diameter.

What causes short-sightedness?

Normal vision Short-sighted

Light focused on the retina Light focuses in front of retina, so the
eye interprets a blurred image

Lens |

Light
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nerve Retina Cotrad ont of eyeball has outgro

correct size

Source: Bupa



* To correct short-sighted vision, a diverging lens (concave lens)

of suitable focal Iengq? is place din front of the eyes.
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Far Sightedness (or Hyperopia or Hypermetropia)
AR

e This defect may occur if the diameter of person’s eyeball is smaller than the
usual or if the lens of the eye is unable to curve when ciliary muscle contract.
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* A farsighted person has the normal far point but needs a converging lens in order

to focus objects which are as close as 25 cm.
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Presbyopia

* This defect arises with aging. A person suffering from this defect can see neither
nearby objects nor distant objects clearly/distinctly.

* This defect can be corrected by using bi-focal lenses
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Astigmatism

* A person suffering from this defect cannot simultaneously focus on both
horizontal and vertical lines of wire gauze.

* This defect can be corrected by using cylindrical lenses.
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* Daily Life Examples of Scattering of Light

\-/1. Blue color of sky. %
o 75an M
- o
« 2. Red color of signals of danger. » sh# hddl El
v —— —

3. Black color of sky in the absence of atmosphere
&

¢ A. Red color of the time of sun rise and sun set.
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/5. The human eye is most senstive to yellow color.
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* The focal length of eye lens controlled by-

(A) Iris

(B) Cornea

(C) Ciliary muscles v~
(D) Optic nerve

* A white lights falls on a glass prism, the least deviated colour is —
(A) Violet
(B) Orange
(C) Red v
(D) Yellow



* Blue colour of sky is due to —
(A) dispersion of light
(B) scattering of light
(C) refraction of light
(D) reflection of light

* Rainbow is formed due to —
(A) reflection and dispersion of light through a water droplet
(B) Total internal reflection, refraction and dispersion of light through a water droplet
(C) only dispersion of light
(D) only refraction of light

e Power of accommodation (max. variation in power of eye lens) of a normal eye is about

(A) 1D
(B) 2D
(C) 3D
(D) 4D



Introduction to waves

A wave is a disturbance in a medium which moves from one point to another and
carries energy without a net movement of particles.
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E.g: Rubber cork on the water that goe
water creates a ripple.
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(1) Transverse Waves (eJ9&Y a3 W
Particle motion is perpendicular to the direction of wave motion. This type of
wave is a mechanical wave.
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E.g: Light and Mexic7':\n wave in a stadium.

S
(11) Longitudinal waves (Hﬂ'a'%'!ﬁ' RETI)

Particles travel parallel to the direction of wave motion, by means of successive
compressions or elongations. This is also a mechanical wave.
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E.g: Sound waves in air.




,/J\ A Transverse Wave

i Particle movement

irection of wave

_Longitudinal Wave
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Sound (£dTeT)

A vibration that propagates as an audible wave of pressure, through a
medium such as a gas, liquid or solid.
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. Propagation Of Sound

Sound Needs A Medium To Travel

\— —

Sound Waves Are Longitudinal Waves

Speed Of Sound In Different Media
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. Reflection Of Sound £afd ST GTad

Echo

Reverberation



. Wavelength
The distance between two successive crests or troughs (or) successive
compressions and rarefactions is called as wavelength (A). The Sl unit of

wavelength is meter (m). . . ’
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. Time period
Time taken by two consecutive compressions or rarefactions to cross a fixed point
is called a Time period (T). The SI unit of time in seconds (s).

gﬁf?ﬂ?—rﬁgaﬁwwﬁc}wﬁmwndu al Hohldel ITTRS  garT fovw a1v Ay

JAIETT (T) HgT AT gl hs THT FT SISHES




. Amplitude

The magnitude of disturbance in a medium on either side of the mean value is
called an amplitude (A).

. Frequency
The number of compressions or rarefactions per unit time is called frequency (v).
The Sl unit of frequency is Hertz. The Sl unit is Hertz (s-1).
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. Pitch

The number of compressions or rarefactions per unit time. Directly
proportional to frequency.
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Speed of sound

Sound travels through different media with different speeds. Speed of
sound depends on the properties of the medium: pressure, density and
temperature

Speed of sound: Solids > Liquids > Gases
Speed of sound in air = 331 m/s at 0°C and 344 m/s at 22° C




. Factors Affecting the Speed of Sound

. Density of the medium

When the medium is dense, the molecules in the medium are closely packed
which means that the force required by the molecules to vibrate is more.
Therefore, the speed of sound decreases as the density of the medium
Increases.

. Temperature of the medium
The temperature of the medium and the sound waves are directly proportional
to each other. Therefore, as the temperature increases, the speed of sound

increases.




. Speed of Sound in Gas
We should remember that the speed of sound is independent of the density
of the medium when it enters a liquid or solid.

Since gases expand to fill the given space, density is quite uniform
irrespective of the type of gas.

This clearly isn’t the case with solids and liquids.



Table 12 _1: Speed of sound in
different mmedia at 25 °C

Substance Speed in /s
Solids Aluminiuam &S31220
Nickel &S040
Steel 5960
Ironm 5950
Brass 4700
Glass (Flinnt) 39380
ILiguids Water (Sea) 1531
Water (distilled) 149S
Ethanol 1207
Methanol 1103
Gases Hvdrogen 12584
Heliuam o965
Adr 346
Oxvgen S16

Sulphur dioxide 213



Echo

The phenomenon where a sound produced is heard again due to
reflection is called an echo.

E.g: Clapping or shouting near a tall building or a mountain.

To hear distinct echo sound, the time interval between original and
reflected sound must be at least 0.1s.

Minimum distance for obstruction or reflective surface to hear an echo
should be 17.2 m.



Audible and inaudible sounds

Audible range = 20Hz to 20kHz known as the Sonic range.
Below 20 Hz (inaudible) = infrasonic range

Above 20 kHz (inaudible) = Ultrasonic range



Ultrasonic sounds

o Ultrasonic sounds are high-frequency sound having a frequency greater than
20kHz (inaudible range).

o Applications of Ultrasound

e (i) Scanning images of human organs
(i) Detecting cracks in metal blocks
(iii) Cleaning parts that are hard to reach
(iv) Navigating, communicating or detecting objects on or under the surface
of the water (SONAR).

o 2d=vxt. This method is called echo-location or echo ranging.
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. Electromagnetic Waves

Electromagnetic waves are those waves in which there are sinusoidal variations of
electric and magnetic field vectors at right angles to each other as well as at right
angles to the direction of wave propagation.

Electromagnetic Wave

Propagation
Direction

Electric
Field (E)

Magnetic
Field (B)



@ Increasing energy

Increasing wavelength >
0.0001 nm O.01 nm 10 nm 1000 nm O.01 cm 1 cm I m 100 m
I ! 1 ] 1 1
Gamma rays X-rays Ultra- Infrared Radio waves
violet
.'_—_-——— —
Radar TV FM AM
Visible light

400 nm 500 nm 600 nm 700 nm
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