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C’Aapz‘er Review

The human eye ic & cense organ chaped [ike & roughly cpherical ball, about
2.3 em in diameter. Light entere through the trancparent cornea (the
main refraction of light happens at ite outer curface), pascec through the
aqueous humouvr, pupil and the eye lens, and the image forme on the retina.
The retina has light-censitive celle: rods (dim light, black-white vision) ana
cones (érngt light, colovr vision), which cend ¢ignale through the optic
nerve to the brain.

Parte and functions: Cornea (Erancparent front bulge, major refraction),
Tric (dark muscular diaphragm that controle the cize of the pupil), Papil
(the opening that requlates the amount of light entering), Eye lens
(convex, flexible, fine adjusts focal length), Ciliary museles (change the
curvatore of the lens), Retina (the ccreen where image forme), Optic nerve
(carriee cignals to brain), Aqueous and vitreoue humouvr (Huids that keep
the eyeball chape).

Power of accommodation: the ability of the eye lenc to adjust its focal
length to focus on nearby and distant objects on the retina. For distant
objects, ciliary muscles relax, the lens becomes thin and ite focal length
increaces. For nearby objects, the ciliary muscles contract, the lens
becomeg thicker and the focal length decreaces. The minimum distance at
which objects are ceen clearly without ctrain ic the near point (abovt 25
em for & young adult). The far point of a normal eye ic infinity. A normal
eye can cee objects from 25 cm to infinity.
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Defecte of vision: (1) Myopia. (near-cightednecs): can cee near objects
clearly but not distant ones; the image forme in front of the retina.
Cauces: excescive curvature of the eye lens or elongation of the eyeball.
Corrected by a concave [a//verging) lens of cuitable power. (2)
Hypermetropia (Far-cightednecs): can cee dictant objects but not nearby
ones; the image forme behind the retina. Causes: focal length of lens too
long or eyeball too emall. Corrected by a convex (converging) lens. (3)
Presbyopin: weakening of ciliary muscles and loss of Flexibility of the lens
with age, co that near point recedes; corrected by bifocal lensec (concave
For distance, convex for reading). Cataract: lens becomes milky and cloudy,
treated by curgery.

Care of the eyes: eat a diet vich in lfitamin A (carrots, green leafy
vegetables, milk, fich liver oil), avoid reading in dim light, keep the book
about 25 cm away, avoid rubbing the eyes, wash reqularly with clean
water and have reqular eye check-ups. Persone who are blind can read
using the Braille cystem. Eye donation after death can give sight to the
visually impaired through corneal trancplants.

Refraction of light through a pricm: & pricm ic a trancparent medivm with
two triangular basec and three rectangular lateral curfaces. A ray bends
towards the normal on entering the pricm and away from the normal on
leaving, o it bende towards the base. The angle between the incident ray
extended and the emergent ray ic the angle of deviation. The angle of the
prism i¢ the angle between its two refracting faces. This differc from a

9lase clab, where the emergent ray ic paraflel to the incident ray.
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Dicpercion of white [ight: cplitting of white light into its component colovre
when passed through a pricm. The coloure form a band called the
cpectrum: VIBGYOR (\fiolet, Indigo, Blue, Green, Yellsw, Orange, Red). Red
light bends the least and violet bende the most, ac different colovre travel
at different cpeeds in g9lase (vislet clowect). Newton uced a cecond inverted
pricm to recombine the colsure into white light, chowing that the prism
does not add colour; it only ceparates the colovre already present in white
light.

Rainbow: a natural Spectrum in the cky after a rain chower, due to
dispersion of cunlight by tiny water droplets precent in the atmosphere.
The droplete act like cmall pricms: they refract and disperse the cunlight,
then reflect it internally, and refract again ac it comes out, giving the
cpectrum. A rainbow (¢ ceen when the cun ic behind the observer, and
alwaye in the direction opposite to the cun. The red appeare at the top
and violet at the bottom of the primary rainbow.

Atmospheric refraction: the bending of light by the earth’c atmosphere
becavce air (¢ a medivm of varying optical density. Effects: twinkling of
ctare (the refractive index of the atmosphere keeps changing, co the
apparent position of a ctar chifts and the amount of ctarlight entering
the eye flickerc); planets do not twinkle cince they are nearer, appear ac
extended cources of many point cources, and the average of the variations
cancels out. Advance cunrice and delayed cuncet: the cun ic visible abovt 2
minutec before actual cunrice and about 2 minutes after actual cunset,
adding abovt 4 minutec to the day. The flattening of the Sun'e dicc at

cunrice and cuncet i¢ due to the came cause.
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Seattering of light: the phenomenon in which light ic deflected in different
directions by particles in its path. Tyndall effect: the ccattering of light by
collsidal particles, making the path of a light beam vicible, e.g. cunlight
through the canopy of a dense forest, or light entering a dusty room
through a emall hole. The colovr of ccattered light depends on the cize of
the ccaftering particles: very fine particles ccafter mainly blue light; larger
particles ccafter longer wavelengths; very large particles ccafter white
light.

Why the cky ic blue: the molecvles of air and other fine particles in the
atmosphere are cmafler than the wavelength of vicible light and ccatter
chorter wavelengths (blue) much more ctrongly than longer wavelengths
(ved). Seattered blue light enters our eyes, co the cky appearc blue.
(Seattering ic invercely proportional to the fourth power of wavelength.) It
the earth had no atmosphere, the cky would look dark, as ceen by
astronauts at high altitvdes.

Colour of the Sun at cunrice and cunset: near the horizon, cunlight has to
pass through thicker layerc of the atmosphere and a longer distance.
Mocst of the blue light and chorter wavelengths are ccattered away by the
particles. Hence the light that reaches ue ic rich in red, co the cun
appears reddich. Danger cignals are red becavse red ic ccattered the least
by fog or cmoke, <o it can be ceen from far away. At noon the Sun appears
white a¢ it i¢c overhead and the light covere a emaller distance.

The colovr of the clouds ic white becavse the water droplets that make up
cloude are large enough to ccatter all colovre of light equally. A pencil of
light entering a cmoky room, or the beam from a torch in fog, becomes
vicible due to Tyndall effect. Total internal reflection alcs contributee to the
cparkle of diamonds (not explicitly in the NCERT chapter). A mirage ic a
related effect of atmospheric refraction (extra reading).
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Summary of key relationships: Cornea — aqueous humovr — pupil — lens
— vitreoue humovr — retina — optic nerve — brain. Power of lens
needed for correcting myopia ic negative; for hypermetropia, positive. A
normal eye has a range of vicion from 25 em to infinity. Persictence of
vision: the image formed on the retina persicte for about 1/16th of a

cecond after the object ic removed, which makes motion pictures possible.

Impartanz‘ Formufae / alues

Near point of a normal eye = 25 cm ; Far point = infinity

Persictence of vicion ~ 1/16 ¢

Myopia: corrected by concave lens (negative power) ; f = ~(Far point of the
,bercan)

Hypermetropia: corrected by convex lens (por:‘ﬁve power) ; Presbyopia:
bifocal lencec

Lens formula: 1/v — 1/u = 1/F; P = 1/F [a//apfke)

VIBGYOR: Vislet, Indigo, Blue, Green, Yellow, Orange, Red ; Red bends
least lfiolet bende most

Seattering  1/NY (blue ccattered more than red)

Sun vicible about 2 min before cunrice and 2 min after cunset

{atmac,bheric refraction) — about ¢ minutec extra daylight

Key Terme

Accommodation — The ability of the eye lens to change its focal length to
Focus objects at different dictances.

/Veak ,boinz‘ / Far ,boinz‘ - /l/ear poin 1 minimom distance of clear vision [ 25

em); far point: farthest point ceen clearly (infinity for normal eye).

Myopia. / Hypermetropia — Myopia: Short-cightednecs corrected by concave

lens; hypermetropia: long-cightednecs corrected by convex lens.
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Presbyopia — Age-related loss of accommodation due to weakening of ciliary
muscles and lens flexibility.

Dispercion — Splitting of white light into its ceven colovre by a prism.
Spectrum — The band of ceven colovre (VIBGYOR) obtained on dispersion.
Atmospheric refraction — Bending of light ac it passes through the
atmosphere, whose optical dencity varies.

Tyndall effect — Scattering of light by collsidal particles that makes the path
of a light beam visible.

Seattering of light — Deflection of light in different directions by particles in
the medivm.

Angle of deviation — The angle between the incident ray extended and the

emergent ray through a pricm.

Diagrame [ Flowcharte
Path of Light in the Human Eye

Light entere through the cornea
CIER|

J

\ Agqueous humour — pupil (iris controls cize)

geTed!

O

!

Eye lens focuces the raye
SEKK

!

Real inverted image forms on the retina

gftcucd
4

Optic nerve carriec signals to the brain.
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Power of Accommodation

Looking at a far object
l

Ciliary muscles relax; lens becomee thin

!

Focal length increases; image on retina

!

(ooking at a near object

d

Ciliary muscles contract; lens thick; focal length decreasec

Defecte of Vision and Correction

Eye defects
3ftc 3
I

Myopia. Hypermetropia Presbyopia
e gfic e gfie SR gfte
| |
Image in front of retina Image behind retina Age-related
| | |
Corrected by concave lens Corrected by convex lens Bifocal lens
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Dicpercion of White Light by a Prism
White light falle on a glass pricm
|
Each colour bends by a different amount

!
[/islet bends the moct, red the least

!
gpecfram VIBGYOR forme on ccreen

d

CSecond inverted prism recombines to white

Formation of a. Rainbow

Sun behind obeerver; rain droplets in air

|
Sunlight refracts at droplet curface (d/r,berr/‘ou )

4
Internal reflection inside the droplet

l
Refracts again on leaving the droplet

4

Observer ceec a coloured arc: ved top, violet bottom
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Why the Sky ic Blve
Sunlight enters the atmosphere
!

Air mofecules are smaller than wavelength

!
Blue (chort wavelength) ccattered most

!

Seattered blue reaches our eyes

d
Sky appears blue

Why the Sun Looke Red at Sunrise/Sunset

gmn s near the horizon

!
Light travels a longer path through atmosphere
d
Blue and chorter wavelengthe ccattered away
!
Red light reaches the eye
4
Sun looke reddich
Myopia ve Hypermetropia
— \
Myopia Hypermetropia
* Near objects clear, far blurred * Far objects clear, near blurred
+ Image in front of retina « Image behind the retina
« Eyeball long / lens tso curved « Eyeball short / lens too flat
\ Concave lens corrects \ Convex lens corrects
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Jextbook Exercise Questions

Q.7 What ic meant by power of accommodation of the eye?

Ans. It ic the ability of the eye lens to adjust ite focal length by the action of
the ciliary muscles <o that objects at different dictances are focused

clearly on the retina.

(.2 A person with a myopic eye cannot cee objects beyond 1.2 m distinctly.
What chould be the type of the corrective lens used to restore proper
vicion?

Ans. He chould uce a concave (diverging) lens. For thic percon the far point ic

1.2 m, €0 & lens of focal length —1.2 m (power —0.83 D) would form the
image of dictant objects at 1.2 m, which he can cee.

Q.3 What ic the far point and near point of the human eye with normal
cion?
vision!

Ans. Far point: infinity. Near point: about 25 cm from the eye.

Q.4 A ctudent has c{iﬁz;'ca/ty reading the blackboard while citting in the last
row. What could be the defect the child ic cuffering from? How can it be
corrected?

Ans. The ctudent cuffers from myopia (near-cightednecs). It ic corrected with

a concave lens of appropriate power.

Q.5 The human eye can focus objects at different distances by adjusting the
Focal length of the eye lens. Thic ic due to: (a) presbyopia (b)
accommodation (¢) near-cightedness (d) far-cightedness.

Ans. The ancwer ic (b) accommodation.

Notes by Abhichek Siv 10



Chapter 11: The Human Eye and the Colovrful World
STEATH || - AT S5 JUT -9 JAR

Q.6 The human eye forme the image of an object at its: (2) cornea (b) iric

(c) pupil (d) retina.
Ans. The answer ic (d) retina.

Q.7 The leact distance of distinct vision for a young adult with normal vicion
ie abovt: () 25 m (b) 2.5 em (¢) 25 cm (d) 2.5 m.
Ans. The answer ic (2) 25 em.

Q.8 The change in focal length of an eye lenc ic caused by the action of the:
[a) lbupf/ [é) retina [c} ciliary muscles (0() IhIs.

Ans. The answer i¢ (¢) ciliary muscles.

Q-7 A person needs a lens of power =5.5 disptres for correcting his distant
vision. For correcting his near vicion he needs a lens of power +1.5
dioptre. What are the focal lengthe of the lencec required for correcting
6} distont vision, and 6:] near vision?

Ans. (i) Dictant vision: f = 1/P = 1/(~5.5) = =0.18 m (concave lenc). (i)

Near vision: = 1/1.5 = +0.62 m (convex lens).

Q.10 The far point of a myopic person ic 80 cm in front of the eye. What ic
the nature and power of the lens required to correct the problem?

Ans. The lens needed i¢ concave. F= =80 cm = -0.8m. P = 1/F = 1/(-0.8) =
-1.25 D.

Q-11 Make a diagram to chow how hypermetropia ic corrected. The near
point of a hypermetropic eye ic 1 m. What ic the power of the lens
required to correct this defect? Accume that the near point of the
normal eye i¢ 25 cm.

Ans. Oéject at 25 em [a ==-25 cm} must form an image at T m [v =-100
em)- 1/F = 1/fv = 1/a==1/100 + 1/25 = (-1 + 4)/100 = 3/100, o f =
+33.3¢em = 0.33 m
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P=1/F=+3.0D. A convex lens of power +3.0 D ic needed.

Q.12 Why ic a normal eye not able to cee clearly the objecte placed closer

thoan 25 em?
Ans. When objects are clocer than 25 cm, the ciliary muscles cannot increace

the curvature of the eye lens enough to reduce ite focal length beyond a

limit. So the image cannot be focuced on the retina and appeare blurred,

causing ctrain.

Q.13 What happens to the image distance in the eye when we increage the
distance of an object from the eye?

Ans. The image distance remainc the came. The image ic alwaye formed on the
retina, cince the eye lens changes its focal length (accommodation) to

adjust.

Q.14 Why do ctare twinkle?
Ans. Starlight undergoes atmocpheric refraction ac it passee through layere

of air of changing optical density. The apparent position of the ctar
keeps chifting clightly and the amount of light reaching the eye keeps

changing, <o the ctar appeare to twinkle.

Q-15 Explain why the planets do not twinkle.
Ans. Planete are much nearer to the earth and are ceen ae extended cources,

a collection of many point-cized courcee of light. The variations in the
light from individual point courcec average out, co the total light entering
the eye ctays nearly constant and ,b/ametf do not twinkle.

Q- 16 Why does the Sun appear reddich early in the morning?
Ans. Mear the horizon; cunlight travels through thick layere of air and a long

distance. Blue and chorter wavelengths get ccattered away, and the red
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light, which ccatters the least, reaches ug. Hence the cun appearc
reddich.

Q.17 Why does the cky appear dark instead of blue to an actronaut?
Ans. There ic no atmosphere at high altitvde to ccatter the cunlight, co no
ccattered blue light reachec the eye. Hence the cky looks dark.

Q.18 The human eye can focus objects at different distances by adjusting the
focal length of the eye lens. This ic due to accommodation. (repeat
check) What ic the function of the iric?

Ans. The iris controls the cize of the pupil, hence the amount of light entering
the eye.

Q.19 Why do we get white light when we recombine the colovr of the
cpectrum ucing a cecond prism?

Ans. The first prism only cplite the colovre already precent in white light. The
cecond inverted pricim bends them back and recombines them, co white

light emergec. This provec white [ight ie made of ceven colourc.

Q.20 Why ic the cky blue and the cloude white?

Ans. Air molecules are smaller than the wavelength of light and ccatter blue
most, making the cky blue. Water droplets in clouds are larger and
ceatter all colovre alike, <o the clouds appear white.

Q.27 What ic meant by the Tyndall effect? Give two examples.

Ans. Seattering of light by collsidal particles making the path of & beam
vicible. Examples: cunlight passing through trees in a forest canopy
(mist drop/etc}, or a beam of light entering a dusty room through a
emadl hole.
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Q.22 Why are danger cignal lights red?
Ans. Red light ic ccattered the least by emoke or fog becavse of its longer

wave/engﬂ\, o it can be ceen from far away.

Q.23 Why does advance cunrice and delayed cunset happen?
Ans. Becavce of atmospheric refraction the cun ic visible about 2 minutes
befsre it actually rises above the horizon and abouvt 2 minutec after it

actually cets. So the daytime ic extended by about 4 minutec.

Q.24 How do we cee a rainbow in the cky?

Ans. A rainbow forme when cunlight ic dispersed by emall water droplets in
the atmosphere after rain. Each droplet refracts, dicperses, internally
reflecte and refracts again the light, giving the cpectrum with the cun
behind the obgerver.

Q.25 How does a bifocal lenc help & person with ,brecéya,b/‘a?
Ans. The upper part ic a concave lens for distant vicion and the lower part ic

a convex lens for near vision, o one pair of epectacles corrects both.

Q.26 What are the functions of rods and cones in the retina?
Ans. Rods are censitive to dim light and give black-and-white vicion at night.
Cones respond to bright light and dictinguich colovre.

Q.27 A child cannst cee distant objects but can read well. What defect and
how to correct?
Ans. The child has myopia; correct it with & concave lens of cuitable power.

Q.28 Which part of the eye ic donated in an eye donation?
Ans. The cornea ic trancplanted to rectore vicion of those with corneal
blindnece.
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Q.29 What ic the role of the pupil?
Ans. The pupil ic the opening in the iric that requlates the amount of light
entering the eye.

CBSE Previous Year Board Quections (with Selvtions)
Q.1 [CBSE Board [ 3 marks] Draw a labelled diagram of the human eye and

ctate the function of retina, cornea and iris.

Ans. Retina: image formation and cignal generation. Cornea: major refraction.

Iris: controle the pupil cize and hence amovnt of light.

Q.2 [CBSE Board [ 3 marks] A person cannot cee objects beyond 50 cm.
Identify the defect, the lens needed and compute its power.
Ans. Myopia; concave lens. F= =50 em = =0.5m, P=-2D.

Q.3 [CBSE Board [ 3 marke] What ic dispersion of light? Explain with a ray
diagrom how a pricm disperses white light.
Ans. Splitting of white light into its ceven colovrs. Each colour bende
differently: vislet bende the most, red the least, giving [/IBGYOR.

Q-4 [CBSE Board [ 3 marks] Explain why the cky appearc blue and the Sun
appears red at cunrice.
Ans. Fine air particles ceafter blue light the most, co the cky ic blue. At
sunrice the light travels farther, blue ic ccattered away, red reaches ug,
co the Sun locks red.

Q.5 [CBSE Board | 2 marke] State the cause of twinkling of ctars.
Ans. Atmocpheric refraction in layers of air of varying density, which keeps
changing the apparent position and brightuess of the ctar.
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Q.6 [CBY € Board / 3 marke] A Ay,bermez‘rop/c person hag near point 25 em.
Find the power of the corrective lenc to read at 25 em.
Ans. u = -25, v=-25 1/f= U= 1/u=-1/25 + /25 = 2/75, ¢o F = +32.5
em = 0.325m. P =+2.62 .

Q.7 [CBSE Board [ 2 marke] Noame two defecte of vision which can be
corrected by cpectaclec and one that needs curgery.
Ans. Myopia. and hypermetropia by cpectacles. Cataract requires curgery (lene

replacement,).

Q.8 [CBSE Board [ 3 marks] Why can we see the cun for come time before
cunrice and after cuncet?
Ans. Atmospheric refraction bende light from the cun when it ic below the

horizon, co we cee it about 2 minutec early and [ate.

Q.9 [CBSE Board [ Acsertion-Reacon] Acsertion (A): Danger cignale are red.
Reacon (R): Red light ic ccattered the least
Ans. Both A and R are true, and R ic the correct explanation of A.

Q.10 [CBSE Board [ 3 marke] What ic the Tyndall effect? Why ic it not

visible in a true go/af/‘oh?
Ans. It i¢ ccaftering of light by collsidal particles. In a true colution the
particles are too emall to ccafter light, co the beam path ic not vicible.
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S5F gRT FF FohTor & TSIV I arerar #) ¢ DS Rew B TE 1 At & et
UHTT FT FvaldeT o T #3dt & o siiale Wiads sy e Jaa gar
STIeT BT &1 Sgerg T 3w & a1 I Yepeh o WS &, a7l w3 At
fawer ferm a1 arifde Sgeregy & B oirer SR f=r St fg=ar &1
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AT AT Gt & ATFFHSST ZRT GehTeT T HIAT Flah a1 Fgera GamTfodh
eicd dTGIT HTEAH &) FTa: dR) o7 [EaAfearar (arg#ser &7 dudd<id sgeidl JadT
& SR qr &) Tt fRIY fwadt & 3R i1 & 37ret aTet GarT T #IST
ferfaendt &); we 78 Rark#Ar #ifF o e & smiw g Fiar & aiRa
T oA fZaer & aiz uRadeT @ siterd S &) T &1 SR e IR facifad
FAfeT: I aRIAF JATGH 3 GRBIET 2 A9 Uger s7iv aradfadh JATT % o1arsar
2 fheie §1¢ I 33T & 13T orrsiaT 4 fAsie 5 1T & JAleT-TART 47 I 1
T9et e St gt T 2

« YHTOT T TbIviaT: HTT A 7T dlet FHUl ZIRT YHTOT 2T 3eTaT-37e79T 1393l &

fraforT i) f2sor G3Ta: HIcTSST U ZIRT GaTor T GhIvieT forarar UareT Yol &1
AT R 3T & Y 73 sharer & TAaTT I @ G AT 6T IR AT H D g
3 SATTT THTT| FHHOIT GehToT T 39T FUN % HIgeT W 19 & agd JeH 0T
FSIT: AeTT THToT;, TS T cialt TRINGEH, T T T S GhTeT Gehoid st 2
HTHTIT AT oAl o1 & 370 3T HT G T Z9F GhTT H T I oI &
& a1l oIt Feardest (flom) @1 sisft (ciier) &) gereit & ggar diféla gabHorT aar &)
TAHHOIT AT gawTer EART SiE F 37raT & AT sienrer Ao Bgar & (ghivter
TG 1 =t w1 @ AU 1) geaft UR argEHEer T &IT A ST HTeT
fezrar, o siafer ot il Far€ e 3% &

TATeT TR It YT I BT JaT: 1T % urer o T gewIeT arpgser #1 et
WAt I sifaE g3 a7 Fear &1 FREr Her s BIEt Fardesf & YHTT Bl ZRT
T & ST &) 37T & ek UEAT GehTeT Tt I THE el & SR 2 ThT
Prorarr &) Ty & T T Ay & FF e 7T G I oeT R T G
BT & 37k g% A T 81 grage 7 I AR F U AT I Tahrer e gt o wReT
& 3lv of 4 ear 21
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STgelt T T T & Al a1geT saTre alet! o7er d¢ St ot At & fa Tt o
I AT TG I GHIOIT o &1 GT aTer HHE H Geh1eT YoT T hIge # 2T a7
gaTT f2ser e & R &) & # 7w A of 37dRe wRmadter off Aergrer ¢ @
(NCERT & @z <igh) | #I=IhT argaiselir sivadsl o Fafela goma & (ifalh
yad) |

T TSI T AR FAT — TG — Gaeh . ST - PR gd — AT
g% dferT - FAfeas) e gfe gerer & 11 oiF &1 §dT Runwd, e g
?WWIW??Z@;@'WZSCM 3 e Ik g JTfAc: aog
ECTT % 1 2T U GlAfae TR 1/16 JahE g & foIaar Ferrad Jya &l

Heeorqul I | AT
© HHAH T FT fdwe fag = 25 em ; R g = T
« gfe A & 1/16 s
faame gfe: sfader sty CRVTTHS &) ; £ = —(&fd &7 33 fag)
¢ef gfee: 3T oI (gatTFish HFAT) ; TRI-gRgeTn: Gwidalt i
AT T I = lfu = I 5 P = IIf GTAER)
VIBGYOR: d91eft, errdstt, sfterr, &1, Wem, ot offer ; o7ieT Taar @, alarelt ey
Hfdew azar &
gl « I\ (Herr oTeT I 3fe i)
IoF AR AT I ST 2 R vger SR AT & 2 fHee a1g I fgFar
& (argFsellT svode) . ST 4 e gl e

72T regTaelt

FHAT — AT oI Bl BT g Tgerah fevey gl F1 aegan P widka dea
&)

famwe g | 37 8 - e fg: 202 gfe #t FAeAdat g (25 em); R gz
feget ATeTT JFaRY g7 @7 g (AT T & foIr 37i) |

fAwe gfe | #h:f g2 - fawe 2fe: srder o 3 JUR, ef gt I ofer & o)
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SAT-ge T - 377 % Aoy GG UferAl B geierar SR oI F o7 Taa A
THeAT &HIT T &1

fagiavr — fOar ZIRT -4 YTl BT JTT N & el

THFEHA — TIGT I fAerer arelt AT 7 (VIBGYOR) @t Uzt

ATgFHEANT TS — qrFEeT I eI THT GehTel BT HSTl, foiaenT Gehifod Teica
eIl I8 &

T THTT — FIGISE HUN 2RI GHT9T & Geh1UiaT I TahTor Yol T HI31 13547
YTl FT GV — FTeqa o Ul gIRT GbToT 7 139 feomsir & faafard g
farrersr FIVT - oo I sufaa 30T & faedie s7iv fasia 0T @ offer &7 T

IH | Ferr=nE

AT AT H GBI BT I
GaHTT HITaT I ToeT 3T & )

Cornea

Pupil

!
7 - yaett (aRaTReT aser fAaRa @t &) )

Lens

l
wwwwmmﬂ

|
2T Uv gredfad 32T Gl aeidr & )

Retina

!
o AT T Al B ST &

Notes by Abhichek Siv 22



Chapter 11: The Human Eye and the Colovrful World
STEATH || - AT S5 JUT -9 JAR

HHAAT AT
R P T g

!

|
| wiwRT g3 Fedt & e we gl

!
wreT o o |

|

g2 i 3ii7 IrehT Fearw
gfee g
Eye defects
| I |
@z gfee & gfe &T3T-
Myopia Hypermetropia Presbyopia
| |
wiafse 2= & e gidfae A2 & Hie 1Y SAfad
1 | |
T e I JER I<TeT T I JER fgwiameft i
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fAcer ZIRT A gaTer @7 faghavr
4T T il & e w7 v=ar &

|
G T 9T #IST H Fzar &
!
!
T U VIBGYOR TaZH §aidT &

!
SR ISTET 16 Yof: ST GohToT STl &

GGV T qAAT
T Ueiek o WD; gaT # avif #1 dg

!
g¢ @ IIg U qadsr (fagraor)

!
e % sl sniaRer W |
!
[Tl THT YaT: ST9actaT

|
V87 Y ST AT UL o767, A st
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3TTaTer Hteir oY giar &
I GehTT argFser # ST &

l
Ty ] G I oI &

|
| et (Pt Feadet) TRy sifE g

!
| g e et skt o g &

|
| BT T g &

TAleAfTATT uT T et @AY R &
o f@fder & urer &

l
YehTeT GTHHSST A e A 7 T &

|
et o DIzt et gl & o &
|
oTToT GehTeT IS Jah UgIdl &
|
o TehTeT e &
fawez gfee g i gfe
8 o zfer ) it i )
- gfifde 2= & Ferer - giafda e & e
< JF IMeTw FiaT | ST Jfdb b « I INeTh BIET | AT HH a
\~Wﬁw®:ﬂw \~mcﬁwﬁw
_/ s
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UIETYeTS AT T

U.) I b} FHAT LT I AT FAT FAFS &7

I TE ygETH U ) AT gRT A oI F iRy g FATANAT FRet B GHIT
& forzer fafder gRar 1 aegd 2T wg wrse wisar @it &

9.2 fawe 3 g a1 FI5 2l 1.2 m & 310 g3t ue &t aegelt &) 30 78 ¢
FHIT| ST G I g7 &3l & 11T GFF AMed oA favay Gebiz 7 &Il =1Rp?
IJAT- I siader (39ARY) o AT HeaT AT ST Afh b7 g7 g 1.2 m §,
ST —1.2 m Wi g3 (§FdT —0.33 D) T oty g2 1 aegail 7 gfafae 1.2
m T §ATEIT, T3 G8 §7 TehaTT 2

9.3 I g & HT % 317 @71 R 8¢ 317 fowe g @y o fadt! g8 we g &7
Y- g2 falg: 3fid| fawe fdg: 9 I cpamsiar 28 em

T4 et Bl 7 sz R 19 g T 3 e et &) e oo farer g
g 3 ifeq &2 S T g FeNfAa fasar T wehar &7
Ie- fa=mff fawe g any (amanfoem) a WiRT 81 §2 3uzeh G#dT & 3adel o 3
Fenfera 3 arrar &)

U.S HITT 95 [l GIFAT ZRT 3197 49T &) B ¢ &) Famafora adl & 39T waa
& (o) arrr-ggiRar (b) T (c) fAdwe-g (d) Ff-gfe
F97- 3 (b) FHeT &)

9.6 T 5 foT ST W Tt} g &7 GRS agrrar & € & (o) wifar (b)
uRATReT (c) Yactt (d) gfeveer
- Fow (d) gfeveer &)

9.7 T gie @ faeft goean o ol gowe gofay #1 sicuaer gt &t & ramiar: (a)
25 m (b) 2.5 em (c) 25 em (d) 2.5 mli
I7- 3R (c) 25 em &
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9.8 o5 &7 @1 Wi gt & uRader fabar errar & (a) gaeft grr (b) gfeeueet ZRT
(c) ugamstt uferay grer (d) URATRST ZIRTI
Iv- I () wgaTSft Uil i &

9.9 fa=ft cafas bl g7 1 22 & et & folt —$.5 STANER HATT & o bt
ITATHAT & FoT e Ft gfer & Foert & 10 +1.5 STAIER &7l & oIy i
STIAHFAT | ToNereT & 1olC 3T iy ) wiehar gl @ gaft: (i) gv
g & Toit (i) faze #I gfd & forp?

- (i) gT T gl £ = 1P = 1/(=5.5) = =018 m (37aaer &1 | (i) fawe

gfe: £ = I)1.S = +0.67 m (3Te7 1) |

9.0 ot faahe gfee 3 3 Wifsd i &7 g g 1 & At 80 om g WR &1 5
g1 I FHRNET T o feIC STeHE oI o Gapfa THT GIHAT FT g1f}?
IJT- ITSHE gy Fader &l £ = =80 em = —0.8 m| P = I/f = 1/(-0.8) = —.2§ DI

TN e gfe 2 o Feiverer goifer & foIT faseor ST SIIST fareft ef g 219 3
T a5 @7 Pae g | m & 57 31 b INfaT ot & 1T savda oy &1
ST FT gaft? AT AT 13 HAIHAT A #T fidhe fag 25 em &

ITV- 25 em W T aag (u = -25 cm) FT AT | m w2 (v = =100 cm) FaraTT
=FIRTI I/f = IV = MW = =1/100 + 1/25 = (-] + 4)/100 = 3/100, 37F: f =
+33.3 em = 0.33 ml
P = Iff = +3.0 D] +3.0 D &HAJT T I<lcT oI oA &|

12 A AT 25 om F fache T 93T B JIIE Fafl g ¢ uIer?

I 2S om A ke F avgan & foir ugHmsHt UfoT ofer &) agmdr sl TE T
urd! fa5 Wi g v AT F 31l TE Ak g1 gl AT v FEt getar
I gerer fRaT & gy & &

U.13 &7 g7 91T I faneft ag ) g3 9@T g7 & ar <1 A Fidfaa-g3t 7 FT Fiar &2
Iv- wlafaa-g3 st agardt giafdsr 4T 2T T aidr & FAfE I S JHerT ZRT
A Wi g3 e oI &
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9.4 a1 feafara #4 &7

IJAT- T BT I §gord Gah1ioIa Saicdl areft a1y &1 Ud! 3 arg#Hscy STacs ZRT
TeTT &1 aR ) SR (RS TR-TR godbl ot sgerctt & 3R 7 & ugere
aTet U 2t AT $ft aerd! & §Afelr aRT RARHAET gdfia &1ar &l

1S AT AT a6 g @) aigt fRAfRHATT

IR 7% P @ T e & sk R T e R & sivife 39 g
GehToT TN) T THg| JCTT-3TC1T fag TN o GehreT & URAH o7 1T fader
ST & ST T # S TToHT 6T GahToT siareiaT R Igar & 3ii T g
feafara

9.6 TATGT & T T vHrey A TAT grar &7

I 18AeT 3 wrer I ar wehrer avg # At vRal A gt gt 9 wvar &) Ao a1l
Diet Tt THNOIT & T & 3T Faay A YHNVIT gy aTeIT eTleT FaHTer &
e UET & Sfeir I IHIT B 8

.17 Tt Siafder ATt i STaTeT dfler @ ST HTeAT w7t Gl &I &7
Y- ifeh HATS W T G oh) GHIold ahat alell qro#ser die! a1dT, AT
THIOTT Aer GRTT 3 qa & Ug=IaT| Iiek: SIS Hiedl 12T &l

.18 YRJTRT &1 &7 75 &7
I<T- GRTTRET Yaeft T IS [G7Eq HdT & 31T A H FoeT &3at aTet GebreT &)
AT 23 T &1

G.19 2o {997 I TUFEH o N bt Ya: [Herrer U S GhTeT F3) [Herar &7

I RS fA6H 2hdioT e Ul 7 Uge! 3 JUfRIeT 971 oY 77T T &l g JereT
feeT 32 AT ASHT BT 3T &, AT S gawrer [adberar &1 sy fag arar
& 135 -9 GhTeT AT o 3 et 2
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.20 ST Aerr 37 q1geT The Fa) Ry &7

IJ- TTY & 370] Goh1oT b} qRaidedt I DI A & 377 <fiot @ T 37feleh FHforT
P & ST HTHIT flerr &1 agert # oter aF a2 @A & gl Tt Ja oy
THIT T I GHHOIT el & ST arger The R #

T.2) fezor BT I T qiaqef &2 3 3g1e0r v

I<IT- FICTISE FUI GIRT Gh1eT HT Gehviet, T ganrer Yot 7 A1 1§ 37 21
IETERVT: GITeT & ggit o S I (P F ggl A) JH YTl AT g 18 I et
5> HAT H ITTIT YT

Y.22 H¥ & Fabe oleT F2) &l &7
I<AT- ATeT YhTT Bt qRaIged 38T g1 & HIRVT G0 AT HIge I ag G HH GhHoid
BT & SRfeIT g% A =g T &

9.23 31 it 3R fAcifad gofeq # gyar &7

I~ ATGHASH T ITAT & PRV T2 areda 7 1@ o HUR AT A oTamiaT 2 e
Uger 37 aRda # IR B % o7 2 fReE g ad REAT 31 § UBR ey
T 4 fReE 572 erar &1

.24 3 17T 7 ST H ¢ &7

I<IT- a9 & §1¢ argHSeT I Biet oot gl FRT A THTeT & fagavr IF ey FeidT
& UAF 5 GohTer BT T, TSIV, FiaRe WIadeT gilz YT vacieT B &
I Ui o e glar iR e 3T 2

.28 fpwiandd oid eiRT-gegfReaT arer 2afdh 1 dhar FETdT 3T &7
IIT- HU ST 1aaer e & (g7 4T o ToIT) TR fayerer $719T 36T &1 & (T
¢ % 10ID), Sl v & = 711 G JeRaT &)

T.26 Y7 & Sremmahisit JlT Sigpart & &t ar &7
IR~ S Fg G & Fid Fagh & 3l I 37 -Aa-977ar g gt 81 ¥igp el
TohTor 7 &1 e & 3 7 97 IS &
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9.27 T o=AT g3 1 92U @@t ¢ UIaT ue s7=pft IvE UE oidT | A i1 v &
3R dar S g’
IJT- g ) [awa g IV & 3uZeh &aT & Jader ¢ & Bl &)

Y.28 52T # a5 T BIT-FT 79T T 13T STl &7
I<IT- HITIAT T FARIVT H2T 1T & [ whifeizer gieegierar arei b g f#Herd !
&

.29 Yot @) T HHFT &7
Iv- YIett GRTIRT T B¢ & &Ir 9 & Torer e arer 91T &bt A15T [
gl

CBSE fawer avif & a1 w4y (Fe7 Afad)
U.) [CBSE & | 3 3i] HAGT a5 & i (=7 S50 qor 2=, Hilear v
YRaIR&T # F14 ST
Y- YT GRS Faram 91iv Taha Iqey FRT1 BT FET Frdada] GRATRET:
Ydoft T TTI 37 Gahrer I AT fAA[T #ar

9.2 [CBSE §1F | 3 3ih] T Slh SO cm T g T aegU el 337 UIdll g GgIiaie,
o T GHR FIST IR grarar I Hfar]
Y- fAwe gfie; afader il £ = =50 em = —0.8 m, P = =2 DI

9.3 [CBSE &)< | 3 3] ThTeT a7 fAgiaor T &7 1307 37192 3 JHGIRT 1o feH
&7 GHTT & 2y RROT Far 81
3T~ AT YT T T N & a2al] G 39T A HaT & st Ta 385, o1ror
T2 T, I VIBGYOR T &l
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9.4 [CBSE §IS | 3 3ih] TAFIST Tab STTer Heil sife Faies W apaf ofter #21 f3aar
gl
I<IT- JgH qT HUT Aot Y FeRY I THNVIT et & FANAT FFTrer e &
FoATET TR THTT ST8F g3 qor T &, Aleir GOl g oTraT & ofrer Gg o &
3IfIT ZoF ereT 185ar &)

9.5 [CBSE & | 2 3id] qRY & [2AEAIT &1 HRIT BT
IV 9gera T T AT Ut 7 argHEeA T S, famer dR @1 SR fRAIf g7k
THS TFR-FI Igordt &l

T.6 [CBSE §)E | 3 3idh] T & gfed arer 2fah &1 fadhe g 7S em &1 25 em W
Ugat & folr FARNES oI B} SIHIT AT I
A= u = =25, v = =751 WF = Il = Ifu = =1/75 + 1125 = 2/7S, g7 f = +37.S cm
= 0.37S mI P = +2.67 DI

9.7 [CBSE §)E | 2 3ish] T°a A JUR o7 bl alet &1 gfee 19 37fe ore?T fabarr
gl gret aTol TF gy & T fAfHT]
IR~ e gf 3R st g =rear @) Afqafag e 1T (sier Gidzemaar) 1

9.8 [CBSE §FF | 3 3i)] THlesr @ Uee! IR Fafe & aig ot Fo FaT TH )
fazar &7
IR~ TASCT Svocier fRfder & wf=r & @ & wehrer Y AT & SAIT & 5
ST 2 TAeie uger 37 81 qa 337 UId &)

9.9 [CBSE &% | sifdaaa-HroT] aifdiaae (A): TI¥ & Fabd ofiel &1 &1 R0T (R):
oTIeT UehToT TTY Ha FHNOIT 8T &
3= A SRR g g & TAT R, A @ Tt o= @
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.10 [CBSE §E | 3 sizn] 12367 Gorra @11 &7 7 arecifaes eraaT 7 72 =g it
gar?
I~ TE FIGNSET HUN ZRT YT T GohiviaT &) aradiaes faeraet # T Soat JH &l
& 2 wahrer UH0IT T&t @, SATAT Yof a7 AT RTS8 gt gar

Notes by Abhichek Siv 32



