


• 1. An object is found to be 5cm in front of a concave mirror of radius of 
curvature 15 cm. Determine the position, nature, and magnification of the 
image in each case.



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.



प्रकाश का अपवर्तन
• अपवर्तन एक माध्यम से दसूरे माध्यम से या माध्यम में क्रममक पररवर्तन से एक 
लहर के गुजरने की ददशा में पररवर्तन है।

• प्रकाश के अपवर्तन के ननयम:

• आपनर्र् ककरण,परावनर्तर् ककरण,अमिलंब और आपर्न बबदंु सिी एक ही र्ल में 
होर्े है

• अपवर्तन कोण के साइन के मलए घटना के कोण के साइन का अनुपार् एक स्थिर 
है। इसे थनेल के अपवर्तन के ननयम के रूप में िी जाना जार्ा है।

𝑆𝑖𝑛 𝑖

𝑆𝑖𝑛 𝑟
= 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡





•Effects of Refraction:

• Twinkling of stars is due to refraction of light.

• Mirage and looming are optical illusions which are a result of refraction of light.



• 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.



• Formation of a rainbow is an example of refraction as the sun rays bend through 
the raindrops resulting in the rainbow.

• Prism is also an example of refraction.



•Refractive Index: (अपवर्तनाांक)

• Refractive index also called the index of refraction describes how fast light 
travels through the material.





• What is the refractive index of the medium in which the speed of light is 1.5 ×
108 m/s?

• The speed of light in an unknown medium is 1.76 × 108 m/s. Calculate the 
refractive index of the medium.



•Total Internal Reflection

• The phenomenon which occurs when the light rays travel from a more optically 
denser medium to a less optically denser medium.

• पूर्त आन्र्रिक पिावर्तन (Total internal reflection) एक प्रकाशीय पररघटना है 
स्जसमें प्रकाश की ककरण ककसी माध्यम के र्ल पर ऐसे कोण पर आपनर्र् होर्ी 
है कक उसका परावर्तन उसी माध्यम में हो जार्ा है।

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 Reflection

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

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



Image Formation by Lens :



CONVEX LENS :



CONCAVE LENS :



Short Sightedness (or Myopia):

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

•



• To correct short-sighted vision, a diverging lens (concave lens) 
of suitable focal length is place din front of the eyes .

एक अदरूदशी दृस्टट को ठीक करने के मलए, आंखों के सामने उपयुक्र् फोकल 
लंबाई का एक डायवस्जिंग लेंस (अवर्ल लेंस) रखा जार्ा है।



Far Sightedness (or Hyperopia or Hypermetropia)

• 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.

यह दोष र्ब हो सकर्ा है जब ककसी व्यस्क्र् के नेत्रगोलक का व्यास सामान्य से छोटा हो या 
यदद मसमलअरी मांसपेशी के अनुबंध में आंख का लेंस वक्र नहीं हो पार्ा है।
• 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.
एक दूरदशी व्यस्क्र् के पास सामान्य दूर का बबदंु होर्ा है, लेककन वथर्ुओं को कें दिर् करने के मलए एक अमिसरण 
लेंस की आवश्यकर्ा होर्ी है जो 25 सेमी के करीब होर्ी हैं। 



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

• यह दोष उम्र बढ़ने के साि उत्पन्न होर्ा है। इस दोष से पीड़िर् व्यस्क्र् न र्ो 
पास की वथर्ुओं को देख सकर्ा है और न ही दरू की वथर्ुओं को थपटट / थपटट 
रूप से देख सकर्ा है।

• द्वव-फोकल लेंस का उपयोग करके इस दोष को ठीक ककया जा सकर्ा है।



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.

• इस दोष से पीड़िर् व्यस्क्र् एक साि र्ार धंुध की कै्षनर्ज और ऊध्वातधर दोनों 
रेखाओं पर ध्यान कें दिर् नहीं कर सकर्ा है।

• बेलनाकार लेंस का उपयोग करके इस दोष को ठीक ककया जा सकर्ा है।



• Daily Life Examples of Scattering of Light

• 1. Blue color of sky.

• 2. Red color of signals of danger.

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

• 4. Red color of the time of sun rise and sun set.

• 5. The human eye is most senstive to yellow color.



• The focal length of eye lens controlled by-

(A) Iris
(B) Cornea
(C) Ciliary muscles
(D) Optic nerve

• A white lights falls on a glass prism, the least deviated colour is –
(A) Violet
(B) Orange
(C) Red
(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

• 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. 

र्रंग ऊजात या ववक्षोिों के संचरण की वह ववधध है स्जसमें माध्यम के कण अपने 
थिान पर ही कम्पन करर्े हैं र्िा ऊजात एक थिान से दसूरे थिान र्क आगे 
जार्ी 
है।"

E.g: Rubber cork on the water that goes up and down when a rock falls in the 
water creates a ripple.



(i) Transverse Waves (अनुप्रस्थ र्िांग)े :
Particle motion is perpendicular to the direction of wave motion. This type of 
wave is a mechanical wave.

यदद माध्यम के कण र्रंग की गनर् की ददशा के लंबवर् ्दोलन कररे् हैं र्ो ऐसी र्रंग को हम 
उसे अनुप्रथि र्रंग कहरे् हैं।

E.g: Light and Mexican wave in a stadium.

(ii) Longitudinal waves (अनुदैर्ध त् र्िांगे)
Particles travel parallel to the direction of wave motion, by means of successive 
compressions or elongations. This is also a mechanical wave.

यदद माध्यम के कण र्रंग की गनर् की ददशा के ददशा में ही दोलन कररे् हैं र्ो उसे अनुदैध्यत 
र्रंग कहरे् हैं।

E.g: Sound waves in air.





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

ध्वनन र्रंगों की प्रकृनर् अनुदैध्यत यांबत्रक होर्ी है। इसका अित यह है कक 
ध्वनन के 

संचरण के मलए ककसी माध्यम ( ठोस, िव, गैस) की आवश्यकर्ा होर्ी है।



● Propagation Of Sound

Sound Needs A Medium To Travel

Sound Waves Are Longitudinal Waves

Speed Of Sound In Different Media

● Reflection Of Sound र्धवनन का पिावर्तन

Echo

Reverberation



● Wavelength
The distance between two successive crests or troughs (or) successive 
compressions and rarefactions is called as wavelength (λ). The SI unit of 
wavelength is meter (m).
जब कोई र्रंग कम्पन्न या दोलन करर्ी है र्ो एक दोलन या कम्पन्न होने में स्जर्नी दरूी कण 
र्य करर्ा है उस दरूी को र्रंग दैध्यत कहरे् है।
या एक दोलन में कण द्वारा र्य की गयी दरूी को र्रंग दैध्यत कहरे् है।

● 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).

एक ननस्श्चर् बबदं ुको पार करने के मलए लगार्ार दो संकोचन या ववरल  द्वारा मलए गए समय 
को 

समयावधध (T) कहा जार्ा है। सेकंड समय की SI इकाई



● 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 (𝛎). 
The SI unit of frequency is Hertz. The SI unit is Hertz (s−1).

एक सेकंड में र्रंग द्वारा लगाए गए चक्करों की संख्या को आववृि कहरे् हैं आववृि का मात्रक 
हटतज होर्ा है।





● Pitch
The number of compressions or rarefactions per unit time. Directly 
proportional to frequency.

र्ारत्व ध्वनन का वह लक्षण होर्ा है स्जसके कारण कोई ध्वनन हमको पर्ली है मोटी सुनाई 
प़िर्ी है। 

जैसे मच्छरों की मिनमिनाहट र्िा ल़िककयों की आवाज का पर्ला होना।



● 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 00C 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.





● 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

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

● Applications of Ultrasound

● (i) Scanning images of human organs
(ii) 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).

● 2d=v×t. This method is called echo-location or echo ranging.



ELECTRO
MAGNETIC 

WAVES



● 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. 
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