TYBA Coaching Centre | & arg st T sifei §ex — Class 10 Science Notes & Solutions (Ch 10: The Human Eye and the

TYBA COACHING CENTRE | & arg &t T i<t deX

Colourful World)

Contact / WhatsApp: 6367029449 « NCERT Class 10 Science Complete Bilingual Study Notes & Textbook Solutions

Chapter 10: The Human Eye and the Colourful World
AT 10: AT A AT TGN HEAR — HYUf A T WA g

10.1 The Human Eye, Power of Accommodation & 10.2 Defects of Vision (A AT, FHAT AT g

e <)

[EN] The human eye is like a camera with a crystalline convex lens that forms a real, inverted image on the light-
sensitive screen called the Retina.

[HI] #a =5 Gk R i HiTd & Siaeht foheeeiia IieT o9 UhIT-gama! us AT (3fuee) W arafdes aur Seer ufdfds sHmar g1

Part /3w

Structure, Function & Corrective Lens (English)

T, A Qe Genteres @i (f@4))

1. Parts of the Human
Eye (7/1a 33 & W@
AMT)

2. Power of
Accommodation
(THST &17an)

3. Myopia (Near-
sightedness / Aare-
gf® giw)

« Cornea (W= #s): Thin transparent front
membrane; most refraction occurs here.

o Iris (ufRarfRerT): Dark muscular diaphragm behind
cornea; controls the size of the pupil.

e Pupil (\ga?-ﬁ): Regulates and controls the amount of
light entering the eye.

« Ciliary Muscles (geareft afarat): Modify
curvature/focal length of eye lens.

¢ Retina (qfé‘qz?r): Contains light-sensitive rods
(intensity) and cones (colour); signals sent via Optic
Nerve to brain.

Ability of the eye lens to adjust its focal length to see
both distant and nearby objects clearly.

« Least distance of distinct vision (Near point): 25
cm.

« Far point of a normal eye: Infinity (o).

« Cataract (@ifa@nfag): Crystalline lens becomes milky
and cloudy at old age; restored by cataract surgery.

Person can see nearby objects clearly, but cannot see
distant objects distinctly (Far point is closer than
infinity). Image forms in front of the retina.

Causes: (i) Excessive curvature of eye lens, (ii)
Elongation of the eyeball.

Correction: Using a Concave (diverging) lens of
suitable negative power.
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o ShIT-AT (s HSe1): UehIT 54t
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o gRaTReRT (Iris): Yool & A5 ol
e w81

o gaett (Pupil): 35 & yder & aret
Th1T i ATt AR wRcd g

o germeft afat: sifvey o
e g ol THTANSIT el &1

o T 39 R ardfdes g It ufdfas
EEGI]

A oG &l T8 & fSieeh HRoT
IE ST hichd gt ol TARANTSIT &2
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o T a2 &l 3reqan @t (e
fag) = 25 Gt
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Part / alw Structure, Function & Corrective Lens (English) T, A gd Genteres @i (@)
4. Hypermetropia & « Hypermetropia (Far-sightedness): Can see distant o ref-gf® giw: g it Iy wE
Presbyopia (gif-gf® objects clearly, cannot see nearby objects distinctly et & ug fee &t 1 (wfafee
ZIY g SRI-ggfedn) (Near point > 25 cm). Image forms behind the retina. e & D Fa1 8) | PR (i) Bihg
Causes: (i) Focal length of eye lens is too long, (ii) o1 Srafdes gt I, (if) A5 Tieten
Eyeball has become too small. Correction: Convex T BeT g1 ST HRMeE: Ia
(converging) lens (+D). (s1FET) &9 (+D)1
« Presbyopia: Ageing weakens ciliary muscles and o SRT-ZXEMRAET: 31 e o T
reduces flexibility of eye lens; corrected using Bifocal genTft 9ft & gt 81 @ BT §;
lenses (upper part concave for distant vision, lower zd et 9 (Bifocal lens)
part convex for near reading). U Bid & (ST AT Sfade, e
T 39) |
Defects of Vision & Corrective Lenses Dispersion of White Light by a Glass Prism

1. MYOPIA (Near-sightedness):
* Image| forms IN FRONT of Retina (Eyeball elongated / high leng power)
* Correction: CONCAVE LENS (Diverging Lens, Negative Power -D) R (Red - Least Deviated)

10
e WO
\ Weie

2. HYPERMETROPIA (Far-sightedness):
* Image fprms BEHIND the Retina (Eyeball too short / focal length|too long)

* Correction: CONVEX LENS (Converging Lens, Positive Power +D) N R
V (Violet - Most Deviated)

Fig 10.1: Defects of Vision (Myopia & Hypermetropia) & Dispersion of White Light by a Glass Prism — TYBA Coaching Centre

10.3 Prism Refraction, 10.4 Dispersion, 10.5 Atmospheric Refraction & 10.6 Scattering of Light

[EN] A triangular glass prism refracts and disperses white light into a band of seven colours (VIBGYOR).
Atmospheric refraction and Tyndall scattering explain natural optical phenomena.

[HI] &fa &1 AsTerR A gd emrer &t 91d quif & d8 (VIBGYOR) # fagifia e a1 &1 argHSe T Suad= Gd Uehlsl T Uehivf
31 UTepfaieh uReesTa i et ssd 8|

Phenomenon / Scientific Cause & Explanation (English) AT h1RuT Ud ere (@)
gfees
1. Dispersion of White  Splitting of white light into its 7 component colours AT gem1RT & fIow T o )R a1
Light & Rainbow (aof (VIBGYOR: Violet, Indigo, Blue, Green, Yellow, Orange, 3t guif (VIBGYOR) &
faggur g dxeugw) Red) on passing through a prism. frafSia g9 ot fagiuor ehed 81
« Red light has the longest wavelength, travels fastest in o TITST WehTRT GaY ¥ ZTeha & 3R
glass, and bends the least. STt TreRTer TeY S1fdeR R &
« Violet light has the shortest wavelength and bends the o 3TESTeh e A guR I (USH HT
most. UGN R TGO ht G: S Tt
« Isaac Newton used an inverted second prism to o Jea
recombine the 7 colours back into white light. o SEUTY: T chl G&H Fal gRT

« Rainbow: Caused by dispersion, internal reflection, and 1Rl & STaaH, fagaer d
refraction of sunlight by tiny water droplets suspended in AR R & HRUT gF &
air (always formed in direction opposite to the Sun). T feem F sar 81
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Phenomenon /

gfReer

Colourful World)

Scientific Cause & Explanation (English)

e h1RoT Ud ere (f@€))

2. Atmospheric

Refraction (argHsea
3Ued)

3. Scattering of Light
& Tyndall Effect
(SreRT2T &1 Uehof ge
et wyma)

(1) Twinkling of Stars (AR} @1 fafeaT=m): Starlight
undergoes continuous refraction in Earth's atmosphere of
gradually increasing refractive index, bending towards the
normal (star appears slightly higher than actual position).
Fluctuating air currents cause apparent position and
brightness to flicker.

(2) Planets do NOT twinkle: Planets are much closer to
Earth and act as extended sources (collection of many
point-sized sources), averaging out variations to zero.

(3) Advance Sunrise & Delayed Sunset: Sun is visible 2
minutes before actual sunrise and 2 minutes after actual
sunset due to atmospheric refraction.

» Tyndall Effect: Scattering of a beam of light by colloidal
particles making its path visible.

» Why SKky is Blue: Fine air molecules scatter shorter-
wavelength blue light much more strongly than red light.
* Why Sky appears Dark to Astronauts: In outer space,
there is no atmosphere to scatter sunlight.

NCERT Intext Questions & Complete Solutions

TAHISARE qr37Td W Ud |t et ga

Intext Page 164 (Q1 to Q4)

[Question - EN] 1. What is meant by power of accommodation of the eye?

(1) i ot femfemmaT: ARt & wemrer
& IIGHEHT STac & HROT AR
o R @ g8 F udfia g
Y fenfenma &

(2) wg i Remfeama: ug gadft &
ggd fehe ¢ 3R faqa |ta &1 wifa
T e El

(3) arfirm gaten aur Reifaa
Tai: argHsed STuad- & HRoT
Y arafas gaied € 2 fame gdf
Td gatd & 2 fAqe ugra a&
&g &ar &

o fEsa uyvma: Fiagsd ol gr
Uh1RT & TehTof & Teh1=T ahT A
=g &

o TITS STRTA T 16T AT a1
G&H 37U ATl T & SUET et T1
(9 aTee) ot Sifdrek Ueerar &
yehifofa a=a &1

o 3iafRer arit & SmeRTr sTeT
Regen &: wife siafer § argrea
9 g9 § yehivi =gt g

2. A person with a myopic eye cannot see objects beyond 1.2 m distinctly. What should be the type of the
corrective lens used to restore proper vision?

3. What is the far point and near point of the human eye with normal vision?
4. A student has difficulty reading the blackboard while sitting in the last row. What could be the defect the child
is suffering from? How can it be corrected?

[91%1 - HI] 98 164 & 9+ft urewa g

[Answer - EN] 1. The ability of the eye lens to adjust its focal length (by the action of ciliary muscles) so as to
clearly focus rays from both distant and nearby objects on the retina.
2. A concave (diverging) lens of focal length f = =1.2 m (Power P = -1/1.2 = -0.83 D).
3. Far point = Infinity (e0); Near point = 25 cm.
4. The student is suffering from Myopia (near-sightedness). It can be corrected by using spectacles with a
concave lens of suitable power.

[SR - HI] 1. 395 <19 &Y a8 &mar [Sideh Ror ag U1 thichd g3 el THRISIA &R g 3R UTd glAT &t aegsii el T =R

Thich I &edT &1

2. 3radd (MUY &9 (f = -1.2 #) |
3. R f&g = e« (o0); fAche foig = 25 @+
4. s=1 Frere-g R gty (araifiam) @ difed §; 58 Suged &mar & Sradd o gRT YR T ST end 21
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NCERT Textbook Exercises — Complete Step-by-Step Solutions
SIS ST & Teft weet & o fpamdt g

Exercise Q1, Q2, Q3, Q4, Q5, Q6 & Q7

[Question - EN] Q1. Eye adjusts focal length due to? Q2. Image formed at? Q3. Least distance of distinct vision?
Q4. Focal length changed by? Q5. Power -5.5 D (distant) and +1.5 D (near): find focal lengths. Q6. Myopic far
point is 80 cm: find nature & power. Q7. Hypermetropic near point is 1 m: find power (normal near point = 25 cm).
[1%1 - HI] 31/ U 18 7 & 9q0f Searaie g Segifcen gat:

[Answer - EN] Q1: (b) Accommodation | Q2: (d) Retina | Q3: (c) 25 cm | Q4: (c) Ciliary muscles.

Q5: (i) Distant vision: f; = 1/P4 = 1/(-5.5) = =0.18 m (-18.2 cm).

(ii) Near vision: f5 = 1/P, = 1/(+1.5) = +0.67 m (+66.7 cm).

Q6: For myopia, u = —o0, v = =80 cm = -0.8 m. By lens formula: 1/f = 1/(-80) - 1/(-o) = f = =80 cm = -0.8 m.
Power P = 1/(-0.8) = =1.25 D (Concave lens).

Q7: For hypermetropia, object at normal near point u = =25 cm is imaged at v = =1 m = =100 cm. By lens formula:
1/f =1/v - 1/u = 1/(-100) - 1/(-25) = (-1 + 4)/100 = 3/100 = f = +100/3 cm = +1/3 m. Power P =1/ (1/3) = +3.0 D
(Convex lens).

[S<R - HI] Q1: (b) S | Q2: (d) gfdgest (3fe=m) | Q3: (c) 25 F+ft | Q4: (c) ueaTsfi afaf|

Q5: (i) @ gf®: f = 1/(-5.5) = —0.18 #; (ii) A gf®: f = 1/(+1.5) = +0.67

Q6: f = 0.8 #t = gmar P = 1/(-0.8) = =1.25 D (3raaet &) |

Q7:u = -25 @4, v = -100 @t = 1/f = =1/100 + 1/25 = 3/100 = f = +1/3 #i = @A P = +3.0 D (IqeT &49) |

Exercise Q8, Q9, Q10, Q11 & Q12

[Question - EN] Q8. Why is a normal eye not able to see clearly objects placed closer than 25 cm?

Q9. What happens to the image distance in the eye when we increase the distance of an object from the eye?
Q10. Why do stars twinkle?

Q11. Explain why the planets do not twinkle.

Q12. Why does the sky appear dark instead of blue to an astronaut?

[1%1 - HI] 3129 Ut 8 ¥ 12 & 4yof &a:

[Answer - EN] Q8: Ciliary muscles of the eye cannot contract beyond a certain limit, so the focal length of the
eye lens cannot be decreased below a minimum limit to focus objects closer than 25 cm.

Q9: The image distance in the eye remains constant (equal to the distance between eye lens and retina)
because the ciliary muscles adjust the focal length of the eye lens to always form the image on the retina.

Q10: Stars are point-sized distant sources of light. As starlight enters the Earth's atmosphere of fluctuating
refractive index, it undergoes continuous atmospheric refraction, causing the apparent position and amount of
light entering the eye to flicker (twinkle).

Q11: Planets are much closer to the Earth and act as extended sources (a collection of a large number of point-
sized sources). The total variation in light from all individual points averages out to zero.

Q12: In outer space, there is no atmosphere (no air particles) to scatter sunlight. Since no scattered light reaches
the astronaut's eyes, the sky appears dark.

[S¥R - HI] Q8: wearsft 9fat ua ffga @ & i Rigs 781 dond, gafoiq iy g Ua diA1 @ e 781 8t uret|
Q9: A7 # ufafia-gdt sraRafda (wwm) et & wifer ufafds ada Afer = & s=ar 81

Q10: dRf & USRI F IGHSAT TacH & HRUT IR ferfenrd g1

Q11: g Yedt & Jgd U g 3R UhIST & fA%gd &id A S71d 8, Foiad et Wentar et uRad= iied U & =7 8t Sirar 8|
Q12: 3iaRer # argHse 7 g1 § Ueh1eT o1 Uehtof g1 gt urdl
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