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: Human Eye: The Colourful World

1o it :

Q.1: Give the strpcturc and function of different parts of Human cye?

Ans: Humzm eyc_ is the most important natural optical instrument. The eye is nearly spherical
in shape with a slight bulge in the front part. The important parts of the eye with their
function are listed below:
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Suspensory ligament
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1. Pupil: Pupil is the round black spot in front of eye. It regulates the amount of
light entering the eyes. Pupil works like aperture of a camera. In case of dim light §
pupil dilate to allow more light to enter the eyes. In case of strong light pupil g
constrict allowing less light to enter. :
2. Iris: Iris is made of muscles. They control the size of opening if pupil. r
3. Lens: Lens lies just behind the pupil. Lens becomes thin to increase its focal §
length. This enables us to see distant objects clearly. To focus on nearer objects lens B
becomes thick to decrease its focal length. But there is a limit. The minimum
distance of clear vision is 25 cm. Below this distance we cannot see things clearly.
4. Retina: Retina works like a screen or camera film. Retina is full of light and g
colour sensitive cells. These cells, upon receiving image send electrical signals to &
the brain, which processes these information to make a mental image of what we :

see€.
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® ().2: What are the advantages of binocular vision (Benefits of two eyes)?
§ Ans: One eye is having a field of vision of about 150 degrees. Both the eyes enable us to see
= upto a field of 180 degrees. Moreover, as two different images get juxtaposed in thes=.,
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brain, so we are able to see a three dimensional view of the world. e%.. 3
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Q.3: Explain what is the power of accommodation of an cye.

§ Ans: The ability of the eye lens to change its focal length to focus the images of g the
: objects, distant or nearby on the retina is known as the power of accommodation, Th

eye lens changes its focal length by changing its thickness with the help of its ciliary
muscles.

!

DA [y A3
nauaton

jEaceconl

LECCCLLCLLLCER

CICC
Q.4: What are the various defects of vision? How can they be corrected?
Ans: The various defects from which an eye can suffer are: - .
1. Hypermetropia or long sightedness: A person suffering from this defect can see § |

distant objects clearly but cannot see nearby objects clearly. In this defect, the

near point lies further away than 25cm.
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When the relaxed eye produces an image of a distant object behind the retina the §

condition is known as hypermetropia. and the person is said to be farsighted or §

long-sighted. With this defect. nearby objects are blurred. This defect is due to the §
following reasons: -
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o. Lither the hypermetropia eye ball is too short or
‘e The Ciliary muscle is unable to change the shape of the lens enough to
properly focus i.e. the focal length of the eyeball increases.
The conditions can be corrected with a converging or convex lens.
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2. Myopia or short sightedness: - A person suffering from this defect cannot see
distant objects clearly but can see nearby objects clearly. In this case, light from a
distant object is focused in front of the retina. The distinguishing feature of this
condition is that distant obiects are not seen clearlv.
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This defect occurs either:
o. When the eye ball is longer than normal

o. When the maximum focal length of the lens is insufficient to produce a clearly
formed image on the retina.
Near sightedness can be corrected with a diverging or concave lens.

] ,@ Sanguine Multimedia S'iz/diesl prob

Scanned with CamScanner




Hman fae Bod. Ihe CMW Loel A,
0 Sefeds of Vision.
L Lersbythia. :
77 )
2. 14 Thal //péa@ 05 hunmm eye, clue To tdhieh am ool ferson Car’ L sread and ekl

ik, /'nmmda age., Ll (’LZAQJL?J Tuscles /)Ma&‘mdc)ﬂm e%mwaﬁm&_&gd——

-

Loma Loses Aome 05 is é,{ mzlb{/j]/(/, ot M&/A;; Taia s Lhe Mﬁéﬁé&éﬁﬁ;{a@iﬂ/%,&%_

Mn/ﬁ/:i ) ru}ng Cooseclive. %“5 éz(d/y.s&s.
CJWJ}” D
20 is Lrenecled. by plocing @ Comier. Loms of Scikalede docal bemgln befove Tie eip.

2 ﬁbﬂﬁmgﬂkm :
Lben e Coemen Loses tls J'uloqinaé Ahafor amd has d%uzmé Covesdtdiies in

Scanned with CamScanner



 Jhman Lye Al The Coloeveod Wetl
&LMM”WQ/MW
CO’(/&&‘LLG??
BN V) %&MW&UQ Cgl[ﬂcéfa:&zﬂ,(é/)w.
_,__ﬁ# dtms Womaele ufo! %Wmmgaﬁ MW_MMLMM_
Jm_uﬁdaua_m@ﬁg_c no_m_&%_m 2 WMAMM%@W
Mgz&s Adeshwridoed, amd 24is doeseases Mﬁfmba&/mw "?(/j«.l. eqz Lens. -% e,
WMMMALWM@#LAM_@W ey Loms. Tues L
M_Mwwﬁﬁmmm%z
C&Umﬁé&on
MM _ﬁ_@z@éd_bﬁ_ﬂzﬁ&mﬁf&mﬁp_/ayﬁqﬂmnf @%&ML%L

am MM Lens.
[',/ COZOCU& PAindness:

Scanned with CamScanner



R -: ) ) |
JHanan 5}@ Ao, the Wmﬁkﬁp& /il)&(aé ) §
Cel prie ML eness Lsa_a/ﬁéa/(: Crealect due To Lade ¢ 4mome Lupe. ! lad,
% 7t

Wd ché}tzafn Celouss. Jéa/péﬂz, Q. Coloun, %dwmmmm@_

/

—
.
4 7

Lt MR € iﬂi A (&b_ﬂ._#}&.@__
deesn'd //MM Lome /&;’M/Jyl/p Come Cells, Fre exammlole. a otrion who 18 blindd To ke d- Ghetr
7 f <~ =

4&:{@@&% be. d%twm 10 Come Ahajrxd cw/s/mm‘naqmtmd gicen 7/9{:5}000/722 10 i,
thina 0{; /7 -Zéz.f,(.

.
o ' SPATIVAN » 4 UL

N s more. Com emon |7 arales Thar in 7,/¢m///.s. Mwsa glemddo disce e tOhist,

Ocert/ch %/;mbggigmzcamd s 0l Cuscadote . Sonme Limes. (olows Blinoness ts also Catte d
Lollonidomn. |

Scanned with CamScanner



PHYSICS Class 1oy

(O Sanguine Multimedia Studies

Instant Noles

\.nunl'\‘ u.\.l.\.l.‘.l.l.u.l.l.\.l.l.l.l.l.l.l.l.l.l..l.l.hu-lj
.9: Explain the dispersion of white light by a prism.
gns L\I(.n though alll colours of the v15|b]«. spectrum travel with same speed i 'l“ vacuum, th,
speed of the colours of the visible spectrum varies when they pass through a trdnspdrem
medium like glass and
water. That s, the
refractive index of glass
is different for different - :
: * colours. _ (\\\g\\\ o
: When a polychromatic — &°
- light like white light is
: incident on the first i
: surface of the prism and L .
x . Glass prism
enters it, each
constituent of the white
colour is refracted through a different angle, i.e.. white light gets dlspersed When these :
colours are incident on the second surface of the prism they again undergo refraction §
(they get refracted from a denser to rarer medium) and the colours are separated further. §
Thus a beam of white light incident on a prism splits into its constituent colours to form §
a spectrum. :
X Each constituent of the white light is deviated towards the base of the prism. Violet “
C colour suffers the maximum deviation and red the least. The spectrum obtained is &
E' impure as the colours in the spectrum do not have anyv sharp boundaries i.e.. each
£ colour merges gradually into the next. _
: -
‘ x|
g Q.l(): Define Atmospheric Refraction. :
Atmospheric refraction is the shift in apparent direction of a celestial object caused by &

g
B Ans:
5

:

the refraction of light rays as they pass through Earth’s atmosphere.

Q.11: Twinkling of stars is due to atmospheric refraction of starlight. Explain

Ans: The twinkling of a star is due to atmospheric refraction of starlight. The starlight, on
entering the earth’s atmosphere, undergoes refraction continuously before it reaches the :
earth. The atmospheric refraction occurs in a medium of gradually changing refractive_é
index. As the path of rays of light coming from the star goes on varying slightly, the §
apparent position of the star fluctuates and the amount of starlight entering the eye 4
flickers — the star sometimes appears brighter, and at some other time, fainter, which is §

:
g
:
E
g the twinkling effect.
:
;

Q.12: What is meant by Advance sunrise and delayed sunset
Ans: The Sun is visible to us about 2 minutes before the actual sunrise, and about 2 minutes

after the actual sunset because of atmospheric refraction. By actual sunrise, we mean
the actual crossing of the horizon by the Sun. The time difference between actual sunset §

L

o

g and the apparent sunset 1s about 2 minutes. The apparent flattening of the Sun’s disc at §
g sunrise and sunset is also due to the same phenomenon. ;
X ]

L
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5Q. H Why sky appears blue to us? Why sun looks reddish in colour at sunrise and :

=
‘g sunset?
i Ans: A large number of molecules are present in the carth’s atmosphere. These molecules §

scatter light in various directions. The air is composed of many tiny particles including

e Mgy
/\\\\r-~ ’/, dllst and “ater vapour. As the Sunlljt passes throuoh the alr the Shorter b]ue) /‘\
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, waves are reflected and refracted by the particles while the other coloured light waves g

=T

being longer are unaffected and are not reflected by the water vapour or dust in the air.
Blue. lherefor.e, is scattered the most and this explains the bluish colour of the sky. At
sunset or sunrise, the sunrays have to cover large atmospheric distances to reach us and
most of the blue light gets scattered and doesn’t reach us. The sky as well as the sun, at
sunrise and sunset, therefore looks reddish.

L4 94 94 % 0 o4 94 B4 5
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; (b) Why are the traffic light signals (or danger signals) of red colour?

d Ans: (a) In the absence of any atmosphere, there will be no scattering of sunlight and the
sky will appear dark.

In the visible spectrum, the red colour has the largest wavelength. The red colour is E

1 0.14: (1) What will be colour of the sky in the absence of atmosphere?

: least scattered by fog or dust particles. Therefore, we can observe red colour easily
even in foggy and dusty conditions.

(Q.15: Why docs the sky appear dark and black to an astronaut instead of blue?

Ans: This is because there is no atmosphere containing air in the outer space to scatter light.
Since there is no scattered light, which can reach our eyes in outer space, thercfore,
the sky looks dark and black there. This is why the astronauts who go to outer space

find the sky to be dark and black instead of blue.

(Q.16: Explain why, when the sun is overhead at noon, it appears white? :
Ans: When the sun is overhead at noon. then the light coming from the sun has to travel a &
. . . L

relatively shorter distance through the aumosphere 1o reach us. As a result. only a little g

L

5

of the blue colour of the white light is scattered (most of the blue light remains in it). g
Since the light coming from the overhead sun has almost all its components colours in §
the right proportion. therefore. the sun appears white. | '
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().5: Define dispérsid.n.

Ans: The phenomenon by which. a ray of light splits into its constituent colours. when

p
passed through a transparent medium. is known as dispersion,

L e Bt ot 3404 B o |

Q.6: Name any one source of polychromatic light.
Ans: The sun gives out white light. It is the largest source of polychromatic light.

CECCEECCEREY
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: Q.7: What do you mean by recomposition of white light?

i Ans: Recombination of the seven colours of the dlspersed white light to get white light is
: known as recompesition of light.

1Q.8: Draw a neat-labeled diagram of refraction through glass prism. What are the
different colours present in the white light? Arrange them in the increasing
order of - their
; wavelength.

# Ans: - The different colours in
the white light are

I. VIOLET, 2. INDIGO, 3
BLUE, 4. GREEN, . 5.
YELLOW, 6. ORANGE 7.
RED.

Increasing order of their
wavelength is: -

I. VIOLET, 2. INDIGO, 3

BLUE, 4. GREEN, 5. lbf; s l;{wff:;ecl:;ari) s A\lfél]i Oir i;cfidextx_ce
7 - Re Y T-Angle o raction .
Bon b ELLQW’ 6. ORANGE 7. FS - Emergent ray Ze - Angle of emergence
L5 RED. _ ZA - Angle of the prism £D - Angle of deviation

Qb M“l{, D
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