OO
Light (9<hTR0)

Form of energy (31T HT )
Speed of light (FhTRT T dTd)
Max™ = C = 3x10% m/s

3 A& km/s (In vacuum) (fSrata &)
Electromagnetic wave (ﬁw a<an)
Reason :—
(i) Can travel in vacuum (FaTd & aIfa HT FHdT §)
(ii) No medium required (fFdY #ATEIHT &t TTTHAT @)
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Dual Nature of light
(THIIT T g8 05 1)

NS 75

Particle Wave
(FU1) (TT)

¥ v

Photon Electromagnetic
(waTz1d) (fagaarasias 711)
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(I [ IVE N Dual nature of light By Abhay Sir

TLFEI FT 7 (A 17

B

Particle/# U1 Wave /71T
Newton Corpuscular (i) Reflection/(dTaclsT)

theory (i) Refraction/(3T9ddeT)
Einstein photoelectric (iii) Diffraction/(TaadeT)
Experiment (iv) Interference/(cafaah<oT)

(v) Polarization

Soap Bubble = Interference/(SITAsHIOT)
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Note:-
v DE Broglie = Dual nature of light
v Einstein = Photo electric experiment

v' Light (IhIT) —> Electricity (ﬁg?l')




Photon (WICT:T)

Mass (G<dHTeT) = Zero
Charge (311dl) = Zero

Doesn’t follow
(a) Gravitational law
(TEcATRYoT FT fATa)

(b) Coulomb law
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> Speed of photon =3 x 108 m/s
(PIETod T °Tel) = 3 x 108 m/s
»> Flow of photon = X Ray

(BIETsT ST 9d18) = X Ray




0 O
We prefer white shirt in summer : -

I FUS gH ITHT & f&aT A Y ygaa §
(A) Looks good

(B) less energy absorb hd ISHT <hl ATNTOT

(C) more energy absorbsdIGT ISHAT bl
HqeAYOT

(D) NOTAAT H H Y 8ff 4ge]  Ans-B
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Red ROSE blue Light # $ar @ gam?

(A) Red

(B) blue

(C) black
(D) Mixture of blueandred Ans-C
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Astronauts see sky : -

afer Ity Y 3w FaT @I
(A) Red

(B) Blue
(C) Black
(D) Violet
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We see grasess green due to :-

gH T T W & fRErs aar § +aif*

[ UPPCS Mains 2017 |

(A) They reflects green colour‘to’ou‘r eyes
T g TR F AN ’TET # Wafdd Fdr &
(B) They absorbs green colour

I &Y T & UHIT & Janfia a3a §

(C) They reflect all colours except green

I8 g 1 & faRkea gt T & gamer & wafda & &

(D) NOTA Ans - A
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If we cover half part of lens or mirror with black paper then image will be :-

qﬁ@ﬁﬂmmﬂmmmack%perﬁﬁmmﬁ

{ railway tech 2016}
(A) half

gyfafas 3mem sa@9m

(B) NO image will be formed
yfafee 7@t qaem

(C) Half image will be formed, intensity will be decrease
yfafas 3mar s=tem 3 faar w7 gen

(D) Full image will be formed, intensity will be decrease

yfafee qur @ freq faar wa g




Oy OIE

If a lens is cut into half part ten image will be :-

Ife o oW AT gUUT F 3TET Fe AT S O gl
(A) Half image will be formed

yfafeae mem a9
(B) NO image will be formed

yfafee gt seem

(C) Half image will be formed , intensity will be decrease
yfafas amer seem 3k saar sa g

(D) Full image will be formed, intensity will be decrease
yfafde qur qaen fFeg fraar 74 g

Ans-D
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Principle (/=)

# Works on the principle of
REFLECTION OF LIGHT

# YR & Wadd & (g
U FHIH T &

(1) I=r
(2) same plane

Normal
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Concave
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PROPERTIES QF IMAGE FORMED BY PLANE MIRROR
A gUoT A  gfafes« & agor
1.Height of image = Height of object
gfafara Fr 3¢ = &g AT 3=
2.Distance of image = distance of object
R Mgl - aeg A g
3.LATERAL INVERSION 9159 Rad«

Campus
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Convex mirror(3ccel aﬂivr)
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Convex or converging Iens(ﬁﬂ'ﬁ'ﬂ'm ﬁ'&)
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Concave or diverging lens(31ddel oI 3I9HRT o)
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Uses of Concave Mirrors

« Shaving/Makeup mirrors
* Dental Mirrors
« Car headlight Mirraors




Solar cooker



Uses of Convex Mirrors

Because convex mirrors produce
small, virtual, uprnight images
they are well suited for:

— Security Mirrors

— Rear View Mirrors
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Law of Refraction (hIRT <hT H9qciel )

Refraction of light

Light bend when
medium change

(ATEIH dealel WX

YPIRM I HS SITell)
Speed of light change
when medium change
(TRTQT BT ATETH dcolal
QT YRIRA T dTel dGelell)
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Snell’s Law ﬁa FT AIH)

sin i
— Constant

sinr l

Refractive Index (W)
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Refractive Index (3T9dd«1Teh)

_ Speed of light in Vacuum

- Speed of light in medium

 frafa | wemer @t = (C)

 mrem W weRrer & we (V)
C=3x10%8m/s

1
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Mvacuum \GEIG) =1
K, = 1.0002

k.. =1.31 HiInc” | Speed dec’

p‘Water =1.33 m hH

|"‘Glass = 1.5
p‘Diamond =2.42
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Normal

Case-l
Rarer to denser

(fater & Tu=)

> Towargls Normal
(3R & 3N)
(Short Path = Speed Slow)
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Case-ll
Denser to Rarer

(HaeT ¥ fave)

> Away from normal
(3rfeT T )

(Long Path = Speed Increase)




Human Eye (HATddd ﬁ'al')
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Myopia Hvbermetrobia Presbiopia
NormalEye fo@e e " YP o E]p'q' ST EeC

CECIC T
Far point

g fag

gy
Near point x
X

Concave
lens Convex lens Bifocal
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 EE—

Conical Cylendrical
fOe01% 1T/ 918 & I R EACRE

— Colour (33T) — Axis (378&7)
— Colour blindness (a'Ui'BﬂEIT) — Astigmatism (Hﬁﬁ@“cﬂ)

— No treatment — Cylendrical lens

(SAATHFR oI )




Numerical Problems
r

f = focal length/®Yhd @'
r = radius of curvature/dshdl AT

Note :-

(A) f=+ve—convex (Scaiereld 3R gdoT)
(B) f= —ve— concave EEGREE IR a'ﬁ'UT)
(C) f= oo 3Hedd- plane (HHAIA)
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(2) (A)Mirror Formulae 1 N 1 1
gqorT g f

(B)Lens Formulae 1 1 1

o g v u f
f = focal Iength (PIHRT @)
u = object distance (G€d T @)

= Image distance (Qﬁﬁﬁ' @)
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(3) Magnification (3-]13'253') (m

m-h"
_ho

h, = hight of image (sfafas)
ho = hight of object (EQ-T-IJ

(a) Mirror (99T) = m = %

(b) Lens (ﬁﬂ') m = %
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f = Always in meter

gHem Hex #
> S.l unit Dioptre (STIT::TEX)
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Natural Phenomenon

1. Dispersion of light
ghTer &7 faaigor Wit ligh Spectrum

Glass prism

Cauchy's Theorem

Dispersion (Ta&IquT)« L
P ( ) Wavelength (d3JeT %WI‘)

Dispersion > V>I1>B>G>Y>0>R

faagor




Formation of Rain bow ($=a®e]¥ T L)

Opposite to sun

Reflection (9RTddeT) + Refraction (379dcleT)
Type of Rainbow (§og¥YsIH T YhR)
Primary (IT¥TA®) = 1 TIR

Secondary (ZfddII®) = 2 TIR
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2. Atmospheric Refraction
aIHASHT I9acs
» Refraction by
Atmosphere
AT & AR
AqqdeT
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Application :-
Apparent position of star

art Y 3y feufa

Advance sunrise and delayed sunset
e WIlew Rl gaea
Twinkling of star

aRY T feAfeATET




3.Scattering of light (FehTQT T YhToTeT)
Scattering (Yeh10TeT) = fa @It

Rayleigh’s Law
Scattering (FhT0TeT)« L

(Wavelength)? (ai?T %&?)4
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Application of Scattering (FhIOTeT 3TN
(1). Dengerous Signal = Red (@dY &T &3 = &)

Red = Minimum Scattering (c-q‘\c-lcld-i q?ﬁvfsr)

Rayleigh’s Law
(2). Sunrise and sunset = Sun = Reddish
gafew 3k waea & ¥HT = §S = @
Red = Minimum Scattering
(3). Sky/Ocean = Blue
Blue = Maximum Scattering




0y mE
Critical Angle (0) HITddh HIUT

Value of i for which <r is 90° is called critical Angle

i T 98 AT OGS foIT 37UdaeT HIT HT AT 90° & Hifdsd FIT Fedrdr ¢l

i. Critical Angle

Condition:-
Light must Go from Denser to |
ST YhI Tl & faTer AT Light Ray
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Total Internal Reflection (‘{U’i' HTTRH "-ITIEIT-FI'TIR)

When light undergoes reflection instead of refraction after
following some condition is called TIR.

9 YHIA ST JYdded o BlhI Gddsd gl AT 33 TIR

Fed ¢

Condition :-
(i) Light

Denser to Rarer (Ueref & fae)
(ii) >0,




T.I.R

S 20 RER R &
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Application of TIR
(i) Mirage (FeT F{TRrH)
(ii) Sparkling of diamond (81X T THheIT)

(iii) Optical fiber (TR TH)




e vl Colour (7T)

>
ViBGyoR

Wavelength (d39T&¢¥) = Increase

Frequency (ﬂﬁﬁl‘ ) = Decrease
Energy (F<T) = Decrease

Dispersion (fd8190T) = Decrease
Scattering (Flﬁ?lﬂ?-l') = Decrease




