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● Live Interactive Classes on Zoom
● Accessible from Desktop or Mobile
● Access to recorded classes 
● Weekly mock tests to evaluate 

progress
● PDF Study material to boost your 

preparation

● Special Q&A Sessions
● Daily Current Affairs 
● Special Vocabulary Sessions
● Dedicated Telegram group
● Personalized Counselling Sessions

Course Benefits

For more details follow the link or Scan the QR 
Code

https://bit.ly/33MNcpb
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Lenses
• A lens is a transmissive optical device that focuses or disperses light beams by 

means of refraction.

• Types Of Lenses-
1. Convex Lens (Converging)

2.   Concave Lens (Diverging)

• Compound lenses are those constructed out of a combination of different simple 
lenses.

• Lens Formula

• 1/f = 1/v – 1/u
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• Power of a Lens 

Power of a lens, (P)= 1/f(metre)

Its unit is diopter (D).

• Linear Magnification

m = I/O = v/u





Image Formation by Concave and Convex Lenses:

• Convex Lenses
• When an object is placed at infinity, the real image is formed at the focus. 

• When an object is placed behind the center of curvature, the real image is 
formed between the center of curvature and focus.



• When an object is at the center of curvature, the real image is formed at the 
other center of curvature.

• When an object is placed in between the centre of curvature and focus, the real 
image is the formed behind the center of curvature.



• When an object is placed at the focus, a real image is formed at infinity. 

• When an object is placed in between focus and pole, a virtual image is formed.



• Concave Lenses

• When an object is placed at infinity, a virtual image is formed at the focus.

• When an object is placed at a finite distance from the lens, a virtual image is 
formed between pole and focus of the convex lens.











•Prism: Prism is uniform transparent medium bounded between two refracting 
surfaces, inclined at an angle.

• Prism Formula The refractive index of material of prism



•Dispersion of Light The splitting of white light into its constituent 
colors in the sequence of VIBGYOR, on passing through a prism. is called 
dispersion of light.



Human Eye
• The human eye is like a camera. Its lens system forms an image on a light-

sensitive screen called the retina.

• The eyeball is approximately spherical in shape with a diameter of about 2.3 cm

• The eye lens forms an inverted real image of the object on the retina.



• RETINA -> The retina is a delicate membrane having enormous number of light-
sensitive cells.

• CORNEA -> Light enters the eye through a thin membrane called the cornea. 
It is the eye’s outermost layer. It is the clear, do meshaped surface that covers 
the front of the eye. It plays an important role in focusing your vision.



• PUPIL -> The pupil is a hole located in the centre of the iris of the eye that 
allows light to strike the retina. The pupil regulates and controls the amount of 
light entering the eye.

• IRIS -> It is a dark muscular diaphragm that controls the size of the pupil 
and thus the amount of light reaching the retina.

• CILIARY MUSCLE -> The ciliary muscle is a ring of smooth muscle in the eye’s 
middle layer . It changes the shape of the lens within the eye, not the size of 
the pupil.



• When the light is very bright, the iris contracts the pupil to allow less light to 
enter the eye.

• in dim light the iris expands the pupil to allow more light to enter

the eye. Thus, the pupil opens completely through the relaxation of the iris.

• Blind spot : it is the point at which the optic nerve leaves the eye. An image 
formed at this point is not sent to the brain.

• Aqueous humor : It is clear liquid region between the cornea and the lens.

• Vitreous humor : The space between eye lens and retina is filled with another 
liquid called vitreous humor.



• least distance of distinct vision = D = 25 cm.

• The impression (or sensation) of the object remains on the retina for about 
(1/16)th of a second, This continuance of the sensation of eye is called the 
persistence of vision.

• The rod- shaped cells responds to the intensity of light with different of 
brightness and darkness were as the cone shaped cells respond to colour



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.



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.

• 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.



Prsbyopia

• 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. 



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.



• f-Number for a Camera: The f-number represent the size of the aperture.

f-number =Focal length of the lens (F) / Diameter of the lens(d)

Generally 2, 2.8, 4, 5.6, 8, 11, 22, 32 are f-numbers.



• Simple Microscope It is used for observing magnified images of objects. It is 
consists of a converging lens of small focal length.

• Magnifying Power

(i) When final image is formed at least distance of distinct vision (D), then M=1+d/f  
where, f= focal length of the lens.

(ii) When final image is formed at infinity,

then M = D/f



• Scattering of Light
• When light passes through a medium in which particles are suspended whose 

size is of the order of wavelength of light, then light on striking these particles, 
deviated in different directions. These phenomena is called scattering of light.

• According to the Lord Rayleigh, the intensity of scattered light

I ∝ 1/λ4

• Therefore, red color of light is scattered least and violet color of light is scattered 
most.



• 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



• Dispersion of light by a prism is due to the change in –
(A) frequency of light
(B) speed of light
(C) scattering
(D) none of these

• Least distance of distinct vision of a long-sighted man is 40 cm. He wish to 
reduce it to 25 cm by using a lens, the focal length of the lens is –
(A) + 200/3 cm
(B) − 200/3 cm
(C)+200cm
(D)–200cm



• Which of the following colour has the least wave length ?
(A) red
(B) orange
(C) violet
(D) Blue

• Convex lens of suitable focal length can correct –
(A) short sightedness
(B) long sightedness
(C) presbyopia
(D) astigmatism



WAVE OPTICS



•Huygen’s Wave Theory

• Light travel in a medium in the form of wavefront.

• Amplitude (A) is inversely proportional to distance (x) i.g., A ∝ 1 / x .

• ∴ Intensity (I) ∝ (Amplitude)2.



•Maxwell’s Electromagnetic Wave Theory

• (i) Light waves are electromagnetic waves which do not require a material 
medium for their propagation.

• (ii) Due to transverse nature, light wave undergo polarisation.

• (iii) The velocity of electromagnetic wave in vacuum is c = 1 / √μo εo



•Polarisation

• The phenomena of restructuring of electric vectors of light into a 
single direction is called polarisation.



•Brewster’s Law
• When unpolarised light is incident at an angle of polarisation (ip) on the interface 

separating air

• from a medium of refractive index μ, then reflected light becomes fully polarised, 
provided

μ = tan ip



• Uses of Polaroid

• (i) Polaroids are used in sun glasses. They protect the eyes from glare.

• (ii) The polaroids are used in window panes of a train and especially of an 
aeroplane. They help to control the light entering through the window.

• (iii) The pictures taken by a stereoscopic camera. When seen with the help of 
polarized spectacles, create three dimensional effect.

• (iv) The windshield of an automobile is made of polaroid. Such a mind shield 
protects the eyes of the driver of the automobile from the dazzling light of the 
approaching vehicles.



• Examples and applications of diffraction:
• CD reflecting rainbow colours: So almost all of you have seen a rainbow formation on 

rainy days. ...

• Holograms: ...

• Sun appears red during sunset: ...

• From the shadow of an object: ...

• Bending of light at the corners of the door: ...

• Spectrometer: ...

• X-ray diffraction: ...

• To separate white light:
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