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Uit 3 Natural Phenomena -
Chpter 10

The Human Bye &
The Colourful World

ﬂ jhe Human Egﬁ lens
: Ivig W
Jhe human 836 s (1) lntncaﬁﬁ and CoTnea /) vitreods chambey \N

specialized “sensory tool 5 holds the | AP vitresss umor
vibad  xesponsibility of tacilito Ling 0 |

vission - A¢ o Tundamentad element
ot the ‘buman visual System , it
play a Cribicad role 10N oyt
pexteption Of the sunoundifﬁ
envivyOonment

% PARTS oF HUMAN EYE

. Jhe Lens system TOrMS an image 0N a Light - Sensitive
SCyeen cadled vetina .

. Light entevs the eye tmough o wmembrane called Corpec

* % formg the transparent bulge on the fyont curface of
the eyeball

o+ Tne eyeballe ave ap[f'aoyirm te

&j Spher | cad N Shape with
a diometey of about 2:3 cm

v Jne CayStalline Lens mevely provides the finer adjuctment
of focal Jength meqéui“red to forus objects at ditfesent
distance on “the retina

« Mot of wefwaction foy the Light va

ths er)termg the eye
oLcUYS at the othey Suxface Of corned -

o 1xis isa dark musculay dwaphvagm that tontrols the Size
ot the pupil:

o Jne Pupil megulatbes and controls the amoaunt 0 Light entering



¢ Jne eye leng foxrms an inverted seal image of the object on
the Hetina

Jhe sevina & o delicate membyane having an eNoTmous
numbes ot Light - sengitive cells

o Jne Light - sensitive cells

et activated upon illumination
and generate electrical

?igna IS

o Jne Signad¢ ave sent to the bwain via the optic newve
% Powey OF Accompdation

Jne powey of acomodation s the eye’s oability o adjuct and
focul on obsecks at different dictance b% tharging the  Shape of
the lens y allowing w to $ee Cleardy ab vaxoul Tanges.

af Jhe farthest point up to whith tne eye can See propevly i called

the far point ot the eye
s N

when we_are Looking at o dictant olject (ucualﬂ% {foy ther
than 6m) tine cilioyy” muscles ave in theiy wmoct veloxed State - Ihen
the tocod 1en8:,h of the eye- lens i€ suth that ways (mninz fyom the
dictant objeCeS ave weused on e RUna And we See the objed
cleardy

Dy Ihe closest point ab whith an object can be placed and Seen
Cleavdy i< Called the neaw point of the eye.

N/

when we ave looking at o neavly ogject and cil ia'zr?
musChe contyack to~increase the “cusvature of the cyyttalline
len - Jne thickness of this lens tncreases , whith decyease

its focad Length - Jhe ciliazy muscle adjuct the t0cal Length
N bsuc.h oo Manney that aSharp image is formed on the
TEUNQ -

/I\ NOTE - The Nowwal eye can See objects clearly that axe
between 25 cvv  and infinity-



s DeFects of Vicion and CorreCtion

Defecks of Vision stetey to abnoymalities o the eye that atfect how
one Sees- (ommon defects include€ myopia (neav Sigh edness) » hyperopia
(fay Sightedness), ustiﬁlmatl cm (blurred vigion) and prechyopia (difficulty
focusing up close with age) “Jhese conditions can he corrected with
qlasses s contact lLenses or Surgery-

% Myopia. (Near sightedness)

Myopia , 0% nearsightedness, (¢ a. wvision where distant ogects
appiaa’ Olusvy due to the eye’s nability to focus properly
On them:

& Cause OF Myopia

o Excessive Cumvature of the eye Lens
o Elonga£i00 or the eyt ball.

& Covyection of Myopia

Muopia. can be wectified by employinga a Concave (diveyaing)
\e?nsp with the suitable tolal ?le%gt% (07 poweT) k

Covrection 6t MYopic gye



% Hypesmetzopia. (Fa¥ Sightednecs)

Hypermetiopia , aleo Knowhn as Faveightednect ,is @ vission condibion
wheve distant objecks ave clearer than Clote-up objects due to the
eye’s inability o focus on nearby objects properly:

& Cauee ot Hypeymetwopia

o Lavge tocal length of the eye leng
o Shottening ot e  eyeball.

& Covrection ot Hypesmetropia

Hypeymetaopia can be corvected by using o convex Converging) len
N. appropriate focal fength (ov powex )

Neay point of Rypermetyopic eye

”'

Hypey metvopic eye

covvection ot Hypesmetropic eye

“ Presbyopia

Precbyopicn is anage- selated vision condition (oheve 16 becomes difficuls
to focul on close Objeces,usually wequiving yeading guases fox
covvecton.

& Couse ofF Preshyopio

' Gvadual weakening of the cilimrjt multles with age
«Qeceasing flexibility of the cyyCtalling lenc.




£ Covvection of Precbhopia

Fov o person suffering fvom both myopia and hypesmetyopio » bi- focal

lenses ave mequived~in which the Upper port 1< o Loncove Lent and
Qower P07|7 (S Q. convex leng.

=b Retlection OF A lght thyough A Prigm

A prism ¢ o transparent | _ hosle of £a=60

opticad Woatevial chavacterized L= Angle of incidence _ Ane of Deviation = D
b3 nt Least two ang\cd N EM

sastaces, which vesult in the (i 5) Ange of emergence

vetyaction or bending of
Light as 1t trawverges thwough
Adue to the ona\ed orientation beam
of the Suvfaces. B

Refyaction 0f light thvough patsm
=> Dispevsion oF white Light By a Glass Prism

A p¥ism Separates white [{ght into 16
constituent Tolours, Tovming” o spectyum:
votlet , Indig0, Blue , awveen , Qjello wP, 0TaN9e
and Red (VIBGYOR) - Jnhi¢ process
i called dicpergion , ocur! os |
UGhtS passes though priem, with WY,
each ‘WOlous bendinag ot diffesent
anofes - Red lignt bends the least
while violet Lig ht, bends the mmost:
each olours exte the prism odofq
unigue paths > allowind for ndividug
dentiticotion:

=p RecOMDINAtAON of white light
Recombination of white Light involves - _
melgmg the Sepa'fau:d LOQO%'IS \\p“*"’"e &
(spectrum) Created by a. pricm oy \ v
Cimla T devie, welulting 0 the
negtoration of white Light

Emevgent beam

Rainbow

A vainbow wmantfests o8 o vibsant y civewlar arve of litqht
observed in the Ky folowing sainfall - It emeyges fyom the
bendlq? of Sunlight "with in“watey dwoplets , preenting the
colousd  sed , 0¥ange 5 yellow 5 gveen , blue » indigo &nd vio let
sequentially- waber droplets funtfion akin to Winigtuse prisms
Jhey vefrot and digperce incoming sunlight 5 then int€anally



wefgadk it, culminating in a final sefraction wpon exiting the
'mlﬂd'D‘Op

Dispersion

—_—\(
— ) Total internal wefleckion

%ﬁgp . ’ ot (pectrum

0
Retractio N

=P AtmospheriC ReacCtion

when netyackion trancpives between two wmediums , with
ONe Of {hem bein 09 the Earthﬁ atmos])hezre , thig occursentie is
termed a8 atmophesic sefraction.

optically thin Pewteived Shape
and

POSILION

Actual Pogition

L Tu)inHling Stavs

Eftects of At mog hem Refyoction - Jne twinKling of Stars occuy
due t0 the ben of gtawltght 0L (6t travertes throu h the
Earth’s atmo&pbexe, Jhic bending s caused by fluctuationg In
sefvackive index of the oatmocPhere 91esul{',tr)éj (N 'h“ap\d clnomges m

a stas’s (lppawer\’c posmon and brightness when viewed tyom Earth

% Planets do not twinkle
Planets exhibit no twinkling because they precent as Small



O

dicke and  weflect sunlight » providing o steady and congistent
source of illuminatioN when dhieyved £yom €awrth - Ihic K unlike
distant Staws , which are ¢ingulay %omt_@ 0t light and prone
to twinkle due t0 atmoepheric effects

Apparent poaftior)

= Advance gunyice and delaged suncet ok the Sun -~

We Can See the Sun appr¥oxima felj T ‘
two winutes before it otficially ODSCIVET, - & g MOTEN
riseS and about two minutel after , 30 1
it technically Sets: Jhi¢ phenomenon ' .
is o vesult df aimospheric vefrortion

o SCQ.'H;eTiﬂg oFf nght | ‘ﬂ't?n'ogp'héve

Light Scattexing the phenomenon whesein Lght digpexces 1N

vawioul dizeckions upon intevaction with an object , "is Influenced
bgatho nature of the pasticles involved - Finey particles tend to

CCuttes lights mostly in he blue gpectoum , while Larger paaticies
scatter  LGhts  with™(onger  wave (ev;?th Jhe  intensityof Scatteaing
increases with Shorter” wavelengt

= Consequences of light Scatte r ng

% T%ndau effect - he Tyndall Effect occurs when £arth’s

atmosphere ; compaiced” of Minute particles Suth as <mokKe,
tiny watey dyoplets and aizhowne clust » becomes perceptivle
du¢” to the Scattering of light -

G-

% Cotour Of SHy j< Blue - Jhe Skg appedas blue due to Ragleigh
scattering " a. phenomenon wheve Emall molecules of “awr
and fing’ particles (N €arth ai,moighme Ccattey Shorter
wave ength  Lght , particularly in the blue gpectrum , more
than Longes wave Length Light, Such as sed - k¢ Sunlight
traverses “thiough the” atmocphese » these minulcule parbicles
Scatter blue J’,ﬁht meve  efqciently than red - Conteguently
the Scattezel blde Light s what enters our eyes ) defining
the SKys distinct blué huc -

% (olour of Sun at Sumitte and Sunsek

Dumﬁg Suntice ond Suniet , the Sun taKes on a ¥ed o7 O¥NgE
hue Because Sunlight taavels thyough o Longes path in Eaxth'
atmosphere , causing Shoster wavelengths to Tcattes and allowing
sied and 0vange huel to pyedominabe




