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HUMAN EYE

& THE GOLOURFUL WORLD




Learning Outcomes

Human Eyg/

Defects in Human Eye & Corections:/

Refraction through a Prism  /

OL L

Dispersion, Spectrum & Rainbow formatiorz/

Atmospheric Refractiorl/



Functions Of Different Parts Of Eye

1.Eyeball

 Approximately spherica}l;/
e Diameter~»2.3cm N/

Cornea

2.Cornea

e Thin transparent bulging membrane /~

e Light enters the eye through Cornea ~

e Most of the refraction happens here
(Lens ka kam) (80% refraction)

* Protects from dust, germs,”



3.Pupil - Regulates & controls the amount of
(2 < lightentering the eye. { Mo l,:}

4.IriS _controls the size of pupil _

O S

5.Crystalline Ieng/ 0

Ciliary

e Convex lens ~ Crystalline muscles
e Flexible focal length ~ lens
* Forms real & inverted image
8¢ _
Pupil/(’ —3¢
.Ciliary muscl
6.Ciliary muscles / T

e Adjust the focal length of
eye lens to some extelg/



7.Retina ((Sc¥een)

e Real & inverted image is formed on retina.

* Has lots of light sensitive cells. -

* Cells get activated when light fallson_-
them & generates electrical signaL./{i m?”"”"j

* Rod - Vision in low light (light intensity )

e Cones - Vision in high light + colour vision

8. Optic Nerv?/
e Sends electrical signal to thg/ Optic
brain Nerve

e Nerve fibre



Aqueous
humour

Cornea

Retina

Vitreous
humour

Vitreous Humour
Gel like substance

Present between lens and retina

Support & s_ﬂ*___g;q_gth,helps the eye
to keep its shape.




Q 1. In the human eye, most of the refraction for the iight rays

entering the eye occurs at the surface of :

o Cornea _ 00 7, Dy CBSE 2025,2023, 2017
- § o

a Crystalline lens a Aqueous humor

Q 2. The part of the human eye which can modify the curvature of the

eye lens to some extent is: CBSE 2025. 2023. 2917
Ciliary muscley

a Aqueous humour




Q 4. The lens system of human eye forms an image on a light sensitive screen,

which is called as

CBSE 2024
o cornea a ciliary muscles =

W\
optic nerves a retina (OH\/




Power of Accomodation C l

The ability of eye lens to adjust/change its focal length n_-

To view closer objects To view distant objects

|

‘ (84 "

Lens becomes thin~ ¢ ™
(curvature decreasesy

_/ J
Power i mcreases & Power decreases &
Focal length decreas%/ \\ Focal length increasies/

P]
ﬂ{ Lens becomes thlck
(curvature mcreaseg.)/

Ciliary muscles contract //0 Ciliary muscles relaxe/




Q 5. When we focus our eyes on a distance object, the ciliary

muscles of our eyes are relaxed. In this case the eye lens
becomes

CBSE 2025,2016
thin and its curvature is maximum.

thin and its curvature is minimum.

thick and its curvature is minimum.

thick and its curvature is maximum.




Near Point

e The minimum distance from eye at which
an object can be seen clearly and
distinctly.

e |[tis also called Least Distance of Distinct
Vision.

* For normal vision (young adults) » 25 cm.

Far Point

e The farthest point upto which the eyes
can see objects clearly.
e For normal eyes - infinity.

Convex Lens

-

Concave Lens

,
.
rFd

A 4

 Converging lens
e f>+ve
e P> +ve

e Diverging lens
e f>-ve

e P>-ve



Defects in Human Eye
Myopia - Near Sightedness

1.Can see nearby objects clearly. Myopic Eye e

2.Cannot see distance objects clearly. Coﬁ‘dg A

3.Near sightedness

4. Far point is less than infinity

5.lImage of distant object is formed in
front ( before ) of Retina.

Reasons »
1.Excessive curvature of eye lens Correction of Eye _
(lens becomes thick - more Power) /'D"q

2.Elongation of eye ball

Correction »
1.Concave lens (Negative power lens)




Myoll\li makes Elon Thick, went CAVE

: . (Fat)} I\
Myopia Near Elongated Lens Thizk fat Concave Lens
Sightedness of eyeball f - less f - -ve
? - -ve

Q 6. Observe the following diagram and answer
the questions following it :

a. ldentify the detect of vision shown.

b. List its two causes.

c. Name the types of lens used for the correction :
of this defect. Lightrays  Eyelens CBSE 2020

a) Myopia or Near Sightedness

b) Two Causes
1.Excessive curvature of eye lens (iens becones thick - more Power)
2.Elongation of eye ball

c) Concave lens



Hypermetropia - Far Sightedness

1.Can see distant (far) objects clearly.
2.Cannot see nearby objects distinctly
(clearly).
3.Far sightedness
4.Near point is more than 25 cm.
5.Image of nearby object is formed at a
point behind Retina.
Reasons » -
l.lens cannnot get thick enough_~
( Focal length of eye lens is too long )
2.Eyeball has become too small.
Correction »
1.Convex lens (Positive power lens)




FaST Metro makes eye small, Face Large like Wax

i N : ~

. Hyper Focal length
Far' Sightedness Metropia small, shrink large, thin Convexiens

Q 7. Study the diagram given below and answer the questions
that follow .

a. Name the cefect of vision depicted in this diagram

b. List two causes of this defect.

c. Name the type of lens used to correct this detect and state
its role in this case. CBSE 2024

a) Hypermetropia

b) Two Causes -
1.lens ca:xnnot get thick enough ( Focal length of eye lens is too long )
2.Eyeball has become too small.

c) Convex lens, it converges the rays coming from naerby object on retian



Q 8. A student has difficulty in reading his textbooks but can read the
blackboard clearly while sitting in the last row. Name the defect of

vision the student is suffering from. List two reasons due to which
this defect arises. Write the nature of the lenses required to correct

this defect.

fan Q?A ,ngnm > H{j PUIW’l“’Pia CBSE 2025, 2017, 2014

The student is s.ffering from Far Sightedness / Hypermetropia ,as he can see far
objects clearly but has difficulty in reading nearby textbooks.

Two reasons forthis defect-
e Lens cannnot get thick enough ( i-ocal length of eye lens is too long )

e Eyeball has become too small.

A Convex lens of appropriate Focal length is required for correction

o



Q 9. The power of a lens ‘X’ is -2.5 D. Name the lens and determine its

focal length in cm. For which eye defect of vision will an optician
prescribe this type of lens as a corrective lens?

— Ve power | —2.6=_ CBSE 2025, 2017
k)focd lmg”\ f | -
D COY\Cﬂ&VQ tCYQ‘; JC: —-_..’__ wm m)(mo(m
2.$

v = L 7(__ ,. e f:-L(Ocm
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Defect: Presbyopia {H + Mj

» Presbyopia is a common defect of vision that usually

occurs with ageing. It is difficult to read or see nearby \ o
objects clearly. - Concave %f’
« Many elderly people hold books at a diszance while lense Convex

Bi -Focal Lenses
7 <

reading. " e g
— ,/ For person suffering with
i ? ~ . Presbyopia
« weakening of ciliary muscles - -)
» Less flexibility of eye lens

"

Defect: Cataract

 Lens becomes opaque.
« Sometimes at old age, crystalline lens becomes milky and cloudy » partial or complete loss

of vision.
« Correction : Cataract surgery



Q 10. In bifocal lenses used for the correction of presbyopia:

the upper partion is of ~onvex lens for the near vision and

lower part is of concave lens for the distant vision. CBSE 2025, 2024, ployk

the upper portion is of convex lens for the distant vision
and lower part is of concave lens for the near vision.

the upper portion is of concave lens is for the near vision
and lower part is of convex lens for the distant ision.

the upper portion is of concave lens for the distant vision
and lower part is of convex lens for the near vision.

Q 11. Person suffering from cataract has CBSE 2020
o elongatead eyeball weakened ciliary muscles

a excessive curvature of eye lens ° opaque eye lens




A glass prism is a transparent refracting medium.
It has » 2 triangular + 3 rectangular surfaces

Angle of prism (A)

Refraction of Light & Deviation through a PRISM

(Monochromatic Light : Light of Single Colour (Not White)

-

Z.i> angle of indidence/ /Aprism M

ray of light
Z_e » angle of emergence Qowards its Basey

£.D » angle of deviation/ 3//

Z.r 3 angle of refrac:ion o







i
1. A Prism bends a ray of light - Angle of Deviation (£ D). - /, . \)X’E
2. We know that White Light is made up of Seven Colors.x

B. £D is different for different Colours of light. » Some Colours bend more
than other.

Practice diagram

Red R \

-
-
>
-
-
-
-
-l".
-

Red bends least_- e

. Yellow Y
Violet bends most " Green (p
Sun Light B \ W Blue 1

(White Light) 2555 prjem Indigo |

CBSE 2024 . vV

Violet
Dispersion Spectrum

The splitting of White light into The band of color components of light.
it's component colours_./ (obtained on screen)



Q 12. In the given figure the angie of incidence and the angle of deviation

respectively are: CBSE 2025, 20

7 and 4
B 7 and 6 a 1and 6

Q 13. The white light entering a glass prism, gets split into its constituent
colours. It is observed that: CBSE 2025, 2024, 2023

o Red light deviates the most](\
o Violet light deviates the Ieast.

Yellow light deviates more than the blue
light.

Green light deviates more than the
orange light.




Q 14. Why is the cause of Dispersion ?

A prism bends a ray of light. Different colours of Light bends through different
Angle. For Violet light , Refractive index of glass is slightly more than for red
colour. So Violet bends more. This separates different colours of light and we

see dispersion. _~ f)fl\

Newton’s PRISM Experiment {inverted Prisms} & ’I'a(anCaﬁ
Prusm

@A SE SCREEN

(Newton’s experiment demons‘rated tha: - / \
1) White light is made up of spectrum of colors.
(Sunlight) 2) The prism itself does not produces these colors.

White light o e

White
. / light

Practic2 diagram



Q 15. Explain with the help of a labelled ray diagram, an experimental

arrangement to show the recombination of the spectrum of white light.

\ CBSE 2025, 2023

s

Q 16. In the following d:agram showing dispersion of white light by a glass prism,
the colours ‘P’ and ‘Q’ respectively are

red and violet red and blue

violet and red orange and green




Rainbow - TheNatural Spectrum ﬁ

1. Arainbow is a natural spectrum appearing in the sky after a rain shower_~

2. It is formed by dispersion of sunlight by tiny water droplets, which acts like small prisms
3. A rainbow Is always formed in a direction opposite to that of the Sun_~im? — =
4. A Rainbow can also be seen on a sunny day if we look at the sky through a

waterfall or through a water fountain, with the Sun »ehind.
& P

Practice diagram




Conditions for Rainbow Formation 1 o~ | _
1) Presence of Raindrop in air - 5 /\ Dispowion __bC
2) The Sun should be behind the observer_ - PR (5

3) Sky with raindrops should be in front of Observ:e/r, ( é

Q 17. The phenomena of light involved in the formation of

rainbow are

° refraction, reflection and dispersion ?" ’D

s\ /I P ? 2024
e refraction, dispersion and internal reﬂectit:r/ (ll

reflection, dispersion and internal refl=ction

o refraction, dispersion, scattering and total internal ref.ection



|

Q 18. Assertion (A): The rainbow is a natural spectrum of sunlight in the sky,-

Reason (R): Rainbow is formed in the sky when the sun is overhead and water droplets
are also present in air. ?

Both Assertion (A) and Reason (R) are true and Reason CBSE 2024
(R) is the correct explanation of the Assertion (A)

Both Assertion (A) and Reason (R) are true, but Reason
(R) is not the correct explanation of the Assertion (A)

Assertion (A) is true, but Reason (R) is false

Assertion (A) is false, but Reason (R) is true




Atmospheric Refraction

1) Light from stars, the sun, or the moon enters the Earth’s atmosphere. .~~~

2) The atmosphere acts like a series of transparent layers o7 varying density.

3) When light travels from a rarer layer {less dense air, higher altitude) to

a denser layer (closer to Earth’s surface), it slows down and bends towards the normal.

N\ Q/: o
' i
Rarer
Atmosphere layers
N\
Denser

Earth’s Surface



Rarer to Denser

layers of air.

1) Atmosphere has many transparent layers of
different densitiei./

2) Light bends towards the normal when it enters

denser layers near the Eartr:./

3) Our eyes trace the bent rays back in a straight

line, so we see the star at a position slightly highe
than its true position.

= 2




Advance Sunrise & Delay Sunset B 2023/

* -

1. Sun is visible 2 minutes before actual sunrise.

2. Sun is visible for 2 extra minutes after actual

sunset. L

Rarer to Denser

layers of air.



-
ll.l..l-.ll.ll..l.ll..l-
—

- _
e

) -
-
i —

S
l..‘I-"'-'—.-.---l-"

-
i

-

-
-.-"'-'-—---l-'



N - 1.Stars are very far so they behave like point
Twinkling of Stars .
source of light.

Peint Qov¥ 2.The physical conditions like Temperature,
\00 9»(&‘3’5 100 Pressure of Earth’s atmosphere keeps on

varying. Due to this density of layers also keep
changing.

3.The path of ray of light coming from star keeps
changing. Sometimes it bends more,
sometimes IesE,/

4. The apparent position of the star and the
amwht entering the eye keeps on

changing - the star sometimes look more bright
, other times less brigty



Why Planets do not Twinkle ? Q\lcﬁ") ¢

1.Planets are near to Earth as compared to stars. %D
2.Planets behave as Extended Source Of Light. ‘},’O
(a tiny disk . not a point) %0

3.Extended Source can be imagined as Collection of Millions of
e
Point Source or light.

-——

4.Now, the total variation in the amount of light entering our eye

averages out to zero & brightness remains same.

Sy @




ottt ottt ihelfions b *“@

Light changes its direction from its straight path wnaen it strikes tiny particles
(like dust. water droplets, air molecules, etc.) present in any medium,
causing it to spread out in multiple directions

Tyndall Effect ¥Zg ﬁz > b
/

1) The phenomenon of scattering of light by the colloitlal particles.

2) A col.oid i a heterogeneous mixture. The size of particles of a colloid is too small to
be individually seen with naked eyes. Example — Milk; Smoke; Dust in air

3) The path of a beam of light passing through a true solution is not visible.

4)But in colloidal solutions, colloids are big enough to scatter a beam of light passing

through it and make its path visible.
g P -

4 e 4

- : Sunlight passes through a canopy
Seam el el il S : of a dense forest. Tiny water droplets
filled room through a smell hole. dust VA in the mist scatter light

N Particles scatter the light 7 |




The colour of the scattered light depends on the size o7 the scattering particles:

1. Very small particles scatter mainly blue light (smaller wavelength\)/, v

2. Very large oarticles scatter all colors of light equally_- \/ 41{

The red light has a wavelength about 1.8 times greater than blue light. E ¢ R
-

Q 19. When a beam of white light passes through a region having very

fine dust particles, the color of light mainly scattered in that region is

CBSE 2024
orange N

a yellow




Blue Color of Sky

1. The molecules of air and other fine particles Why is the sky blue ?
in the atmosphere have very small size .—
( smaller than wavelegth of visible light )

2. Scattering is more for blue colour_~"
(shorter wavelength) for very small particles

than red colour.

3. Thus, scattered blue light enters our eyes
and sky appears blue. s




Reddening of the Sun at Sunrise & Sunset

Noon
* Less atmosphere
e Less scattering

Sunset—" « Blue sky, yellow sun

« More atmosphere
 More scattering
« Orange - red sky & sun



CBSE 2025, 2023,2021 .~

4. If the earth had no atmosphere, there wculd not

have been any scattering. Then, the sky would have
looked da rb/

5. The sky appears dark to passengers flying at very
high altitudes. Explain? -~

At high altitude due to the absence of atmosphere,
scattering of light do not take place and hence sky
appears dark to passengers flying at high altitude/

6. Danger signal lights are red in colour. Explain? =
Red light Is |least scattered by fog or smoke. Therefore,
It can be seen In the same colour at a distance

7

\




