HUMANETE
THE COLOURFUL WORLD

Functions of Difresent parts of Eye
(

(1) Eyeball 8— « Appvoximatel spherical {4
- . DPi]:meefe-; -;y‘l-Zcm cornea -—"\ (\

(9 Cosneas— . Trin tanspaent buigin membrane. N
. ll'ﬂrri- enteys the e IaJrh?r]‘awdh coynea.

o Most of the repwaction happens heve
( lens Kka qumi‘ ( jO°/o Tepraction). i hutter
. ms.
Profects from dust (O pupil( hole) —7

(3 Pupil $— «Requlates and Controls the amount of
lia enfen'nﬂ the eqe- [Hole)

(4) Trfs 5~ o controls the size of pupil - crystalline lens ~_
' 5. popil —=—3
(5) Qﬂsigl_“!lé_’in_s 53—« Convex lens . S

s Flexible focal lenﬁﬂ..

« fovms veal and invertedimage.

(6) Ciltary muscles ¢ —Adust the pocal lenqth of eye
lens to some extent:

(7) Refina - « Reql and inverted image is mefd on vetina .
« Has lots of light sensitive ceélls-
(scween) . cells ﬂef aiﬁ\?qfed when light fql_ls oh
them' and genevates elec icqlsltdna].
« Rod= vision In low l:‘cah’r( I|'@h+ intensity)
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. Cones— Vision in hiﬂh liﬂhrH coloyy visgon . éptic e

(8) MXE 5=, sends electyical siﬂnql to the brain.
« Nevve fibve.
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Corm %\) —
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Aqueous Humour ~ Vitreous Humour
Gel like substancy

Water like fluid /

It is present between lens & cornea,| Present between lens and retina

triti Support & strength helps the eye
bowtiiion, / 7 tokeep its shape. -




POWwER OF ACCOMODATION ;= PT £y

The Ability of ege lensto adust /changes its focal lencﬂ+h.
€D,

To view closer objects To view distant objects
?Ciliary musciles contrast/ / / O Ciliary mus::les relaxes/?l/ (
£l Lens becomes thick - D Lens becomes thin,~ f’T‘

(curvature increases)” (curvature decreases)

Power increases &
Focal length decrease‘y \\

Near point 6 —

« TFe minimum distance prom e@:{'which

an obyect can be seen <l

Power decreases &
Focal length increasgs/

convex Lens

istinctly. _
-dl‘-l- is cziso called least Distance of
Distinct Vvision -
e For hoymal vfsionfdouna aqdults)— 25em.

Fax Point 2— |
o The faxthest poirt upto which the eges
cqn see Objecf'; clequy,
o fov normal eges — inpinity

Degects in Human Eye = (Mgoni)

Mropia - Neay Sightedness

l.can see nearby objects cleasly:
9.cannot see distance objects cleasly.

3.Neas cightedness.

4. 77 point s lessthan inpimity.
5.Image of distant obgect Is govmed in
gront (before) of Reting .
Reasons -
1. Excessive curvvatuve of eye lens
"lens becomes thick -
move powey)
2- Elongation of €(e ball.

correction: concave lens ( Negative powe” lens)

Myopic Eye( - da,mc _

ly and . conVﬁﬂi"ﬂlcns
of -2 HVE
+P— +ve
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Correction of Eye
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MonIli makes Elon Thick, went CAVE

g l (Fat)] )
Myopia Near Elongated Lens Thick fat Concave Lens
Sightedness of eyeball f - less f — -ve
P - -ve

Hypevmetvopia - fav Sightedness
12.-an 5213- distant ( far) obJects cleaxly.
-cann see istinc
3.fa¥ sl htedngsimby alsrect sy teleaiis)
4.Neay point (s move than 25cm.
5-fmaae of nemby obyect is Formed at a pomnt
behind Retina.

Hypermetropic Eye

Correction of Eva

Reasons»
1. lens cannot get thick enouah(;ocal fenﬂ‘l'h ol
Of eye lens is too lonﬂ). _______
2. Eyeball has become fvo small.
covsections >
L. convex lens (pesitive power lens).
FasST Metro makes eye small, Face Large like Wax
L‘ d eball I length
Far Sightedness M':{:;:“ ,":{" sheink F:';e':;g: Convex lens
Degect : Presbyopia (H+M) _ |
. Presb(opl‘a is a common defect of vision that | g4t R
ustially occurs with ageing. it is dipfieultto | 2. % et
TEOd or 5€€ neqrb)' objecl's CIEC{YJ)'_ | lense ﬂConvu.-x
B qu{ eldexly people”hold books at a distance,. —~ lense
While qudlna, For person suffering with
Reasons - Presbyopia

. Neakeninqjof ciliqry muscles.
- less plexibility of ege lens.
Degect : Catavach

lens become opaque -
sometmes at old age Cfgshlh'ne lens becomes milkd and cmuclr

— pavtial or complete loss of ulsion.
covsection - Catarvact suvgery.



PRISM

f_-} «dlqss prrism. s a transpavent 'rep‘acﬁna medium .
1+ has + 11‘rlan8ulqzr + 3 1ec+qnaula1 su¥faces.

Regraction of Light and Deviation thvough a prism

Li = angle of incidence A
{§— angle of vefvaction Angle of
{e— angle of emergenc Pricm(h)
{D—* angle of devition

prism bends avayof Jugh
owar dSAi’rGABase

1. B pricm bends aray oflight- Angle
of Pc];euialﬂan ( LD)fd\/F [ [

2. We Kknow that white light is made
up of seven colovs. X

3.40 is digfevent fov diferent coloure
ot Liaht— some celouws bend move

+han other-
fec/ Bends least

usolet bends most

CBSE 2024 "Spestrum
TTie band of colout components of

J/liahf (obtained on scyeen).

DTspession
The splitting of white light
into its component colous -

Newton's prism Expeviment (invevted Prisms)
\ scnesn  Newfon's Expesiment demonstrated the -

nlhite Il‘ﬂh+ {s made up of spectsum of

e | colous.
2The prism Itself does not produces

+hese colou¥s .
Rainbocw- The Natural spectium |

(A vainbow is a matural spectyum appeaving in the sky afte?

Y - . .

Q.iiqg‘nfg::r?ﬁe by dispersion of SUY\llﬂh‘i’ by tiny watey dvoplets,

Which acts like small prism.

BASE

(Sunlight)
White light




3. A 7ainbow is always poymed in a divection o pposite to that of the sdh.

4. A vainbow can also be seen an a sunny day if we look atthe
sk +h70uah a waterfall oy +h-mu8h a water Lountatn o i+h the
suh behind-

conditions :—
1- Presence of Raindwp in ais.

2:-The Sun should be behind the obsexver .
3'gkt| with raindvops should be in front

Of observer:

Hﬂnospherfc Refraction ¢-

11ight prom stazs , the sun ,ov the moon

enters the Eavth's atmospheze- jes | A

9. The atmosphere acts like q sexies N \\L Rarer
of transpavent layers of uaryin R e
densH-)r. s 4 Fuarginy \\ \\

2. When! light travels prom a vavew layer % | , .
“355 Cl se ah’, hl‘ he7 qlh-h,{de“-o Earth’s Surface i
q denser laﬂer (closer to earth’s
surpace), it slows down and bends
towards” the normal.

A pparent position of stass ¢—
L. Atmospheve has many transpavent lages
T*\‘ of c'i)rﬂ:e'ren’r denzlﬂes.P d

2. Light bendstowards the normal when
It enters denser laaerc neay the earth .
3. Our eyes hace the bent tays back
in q " straight line, so w see_Hne
stay at a Posi-l'l'op sll'cdh+l(d hltdhef
+han its tsue position.

Rarer to Denser
layers of air.

Advance sunrise and DelaySunset  CBSE 2013

1.sun is uvisible 2 minutes
befove actual cunrise-

2.5un s visible for 2extia
minutes after actual sunset-

Rarer to Dense
layers of air.




Twinkling of stars - o -
1 .stare ave very par so they behave like point sousce of light

9. The physical condi'h'onsqike Temperatute, psessuze Of
Eavth’s atmosphere keeps on varying. Due to this
densrty of lagers also Keep chan qn :

3. The path of vay of dight comfnfq" on@ star keeps
changing- Sometimes it bends move, sometimes less.

4.The qpparent position of the star and the amount
oF S‘I'mlla#rk en-]—g;ina the eye keeps on chan Ing
the stay sometimes ook more bright: other Himes
less bright -

wihy planet do net Twinkle 2

1.Planeks qve near to Eavth as comparedtostats.

9. Planets behave as Extended Soutce oFL|'8h1-.
(at tiny disk , not a point).

3. EXtended souvce can be [mqﬂined as
collection of Millions of point souvce of [n'cah+-

4.Now , the total vaviation in-the amount of
light entering our ege averages oyt

+o zevo aqnd bnricah+ne.c, femains same-

Scatteving of ight
Lighi- chqnqes its divection from He straight path when +ctrikes

ting particles (like dust ) water cl*{op!ets , ‘ar molecules , ete)
present 1N anamedl'um, causina i+ to cpread out In mulhple

divections -
Tyndall Effect

1 The Phenomenon o‘:squ-eﬂ'na of .Qiahi' Ly the colloidal Pa‘r‘hcle;.
2.8 colloidal [s a hefrogenous mixture . The size of Paﬁl'6|e$0f
a colleid . s too small 1o be Indl'Ul'clually seen with hakedeacs.
Example - Milk, smoke, Dust in arr .
3.The path of a beam of light  passing thyough a true solution
Is not ulsible- .
4, But in colloidal colutons, collorde are bn'a enouah is scaftet a
beam of light passing Hrough i+ and make its path visible.

Beam of sunhah*r
enters q smoke-
filled room through

a ¢small holes dusk
particles scqtter
H%hl*

| sunlight : passes

fh!:)a:gh facqnop)r

| of @ clense povest.

| Tiby water dvop leks

Im +he mist
scalter hght .




The colour ofthe scatteved light depends onthe size of the scattezing
particles .
1. very smalll particles scatter mainly blue light (smalles wavelength) -

2.very lafﬂe particles scatle¥ gll colouvs of Ju'ah+ equally. ‘é"fg

The ved ll'arrl' has 4 wquelenﬂﬂn about 13 times qrea‘rer Hhan blue
h'ah{— )

Blue Colouy of sky .—

1.The molecules of aiv and other fime particles
in the atmosphere have very smaﬁ size Sun rays
(smaller than wavelength ) '
aful'.SIB‘ﬂell' ht) .
2.§ch'er£na Is maze g‘w blue colous
(shortertwavelength ) for uewasmql\
particles than yed Colour-
3 Thus ) scattered blue light enters ouT /s
and sky appears blue™

Why is the sky blue ?

Space

Reddening o the sun at sunvise 8 Sunset =

Noon
+ Less atmosphere
« Less scattering
Sunset—" « Blue sky, yellow sun
« More atmosphere
« More scattering
« Orange - red sky & sun

CBSE 2025,2023 ,2021

4.1 the earth had no atmosphere ,fheve would not
have been any scattering “Then the skdwouldhaue
looked dark.

Thie cky appears dark 1o passengers glyingatver
. h'ﬁh lkgHr-iI-)qdes- Explain 'qu N ‘d
+Uhigh altitude dueto the absence of atmosphere
seattering of Jught donot take place and hence
sky appears dark to passengers flan‘na at high altitude.
6- Dange¥ slﬂnal lights gve ~ed in colour - Explain)
Re llﬁh‘f s least scatleved by foq or smake -Tﬁcré(m‘e,
i+ can’ be seen in the same colour at a distance.




PYQ QUESTIONS

Q 1. In the human eye, most of the refraction for the i
entering the eye occurs at the surface of :

Cornea 4 /- Pupil
A e .
e Crystalline lens a Aqueous humor

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

eye lens to some extentis: CBSE 20 2023, .

° Pupil Ciliarymuscle-s/
e Cornea 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\/

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.

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

a. Identify 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 becomes thick - more Power)
2.Elongation of eye ball

c) Concave lens

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

ta,. Name the cefect of vision depicted in this diagram

ist two causes of this defect.

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

a) Hypermetropia
b) Two Causes »

1.lens caannot 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.

faﬂ f;?ﬁlcd’nw& 2 H[jPUIM’*‘”Pi‘ 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-

* Lens cannnot get thick enough ( ~ocal length of eye lens is too long )

* Eyeball has become too small.

A Convex lens of appropriate Focal length is required for correction

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 powen -2.6=_L CBSE 2025, 2017
\\>f0(a.1 (mg"\ f o
) Concave leny SN ™ —>Cm

:?S— )(/00
Yo |f=-Yocm

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

the upper portion is of ~onvex lens for the near vision and
lower part is of concave lens for the distant vision. CBSE 2025, 2024, 2023

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

/P

-l
D fo | 1=

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

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

CBSE 2020

Q 1. Person suffering from cataract has
o elongated eyeball weakened ciliary muscles

o excessive curvature of eye lens ° opaque eye lens

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

respectively are. -
CBSE 2025, 2016

colours. It is observed that:

OK
Red light deviates the most.\(\ @ 7 c ::;::w light deviates more than the;l(ue
\
\

Green light deviates more than the
Violet light deviates the Iens:_{- 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. _~ j)’l\

Q 15. Explain with the help of a labelled ray diagram, an experim.ent'al
arrangement to show the recombination of the spectrum of white light.

CBSE 2025, 2023

\ ./ >

Q 16. In the following diagram showing dispersion of white light by a glass prism,

the colours ‘P’ and ‘Q’ respectively are

red and violet a
violet and red e orange and green

red and blue




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

rainbow are

° ” Soc e ;,:,D ¥ f:?zou
8

e fraction, di i ing and total i refiection

Q18. 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

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

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
o red B orange T
. blu_e/ e yellow




