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——————And Refraction-

=P Light

Light & a type of elettyomagnetic vadiation that ollows the human
eqe t0 Cee 0¥ maRes opject visible - It ic also defined ag Visible

adiation 10 dhe human eye- Photons , which 0% tiny packets of energy
ave found in Light-

=P Reflection OF Light

JPEe bouncing back of light in the game medium is called weklection
ot light

LAWS OF REFLECTTON

o The Fivst Law ot Reflection - Al the incident ¥ay s
the vetlected vay and the nogmdll to the Surface at
the point ot incidence [ie on 1he Came plane.

* The Second Law ot Kerlection - Jhe angle of incidence

equals the angle of Retlection  1In other woxdg,
the angle petween the inadent way and the

normal is equal tothe angle petween the
veflected vay and 4ne normal-

=) Texms Related to Reflection

o Incident Ray - Jne Wgnt ray &laiking a verlecting Susface
(€ C&H?d meyinddent%'my - J




Polnt of Tncident - The point ot which the inddent Tay
C

staiKes +he retlecting surtace ig Ca
the point of Incident
e Reflected Rag - Jhe Light Qay NOFMa|

| obtainéd after
veflection fxom +ne Susface nte
same mediunm in which the |
incident ¥ay is tsavelling & alled  Incdent

e Novmal - Eheth%ev Cngl[c,u}aztdﬁ?wn
0 urtTace S . Liahb
point of incident iS called the Reflectmg ot i
nos mad -

o Angel ot Incidence - dhe angle which the incident ray maKes with
the novmal ot the point of incidence is
called angli of Incidence

. el of wveflection - Jhe angle whidh the veflected wg maKe.s
with The Mmormal at the Point Ot incidence

s Called the angle of veflection:
=> Dropesties of Image Fowmed by o plane Mivvoy

o A X‘O ne miyyo¥ Forme an image that is vistual
an

eyt C

o Jhe tmage appears Ilate*m\ig inverted -

o Jhe dictante ot the image from the miyyor 18 the
Same as the dictance ot the object tvom the
mivroY , hut bhehind the wiyvor. ) )

* Jhe Size ot the image ¢ equal to the Sice of the e
object Cwagnification tactor’, m, equals 1)

= Spherical Miyy0rs

Misrors with Sphewical weflecting Surfaces ave anrt of hollow glax
cpheves - A Concave mivros has o cuyved weflec m% surface on (ke
inney Side , while a convex mizroy hal o veflective Surface that
bulges outward » away from the Light Source

i concave mivor 5 chavacterized by tBS inwardly

— Concave curved veflecting Suzface y is Known ag a concave
M(TYY0Y M YTOY
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conersely s o convex miydor 5 dictin

c bs outward cuwved veflectin
- Moi?‘;%’; \sg vetered to a8 o ConExX mivvor-

Uiched
Surface

= Some Im P07 tant terms Of QPheai Call MiT 07 -

Pole - Denoted b% "9 the pole of Sphewi cal wirs07 18 the centre
ot its yetlecting guH:ace , C0Inciding with the M ¥or’s
surface tselé

o (entye of Cupvatuze - Jhe Centre of the ¢ (pheve fxom wohich the
veflecting tusface of Spheyi col mivyor ig

devived i¢ called the Centve of cu*ava b ure - For conCave Migrors , it
lies in front, while 107 convex miyror , it Liet behind the my yor:

o Jhe Radius of Cuwvature - Repvesenﬁed by “R7, it is the 2adiug
of the  ¢phert from which 1he vetlecting
surface ot a spherical mivoor is dewived.

o PU(N(] Pgﬂ 0x1S - Jhe [f)‘z)’[()upc:(.ﬂ~ axXlS of a QPhC Yical Mm¥yvor 1S QA
Straght dine fa Ling thyough the mivyos's pole
1

and its centre pof cusvatuze . It i< pes pedtc,ula r tO the miryor’
curface and b< pole

N 7adlius OG
Centye 0 F ; cusvature
"
CUWGE\“ PEIUTE £ - focal length
P’:incée Principle
AoCi S focus

o Principal focus - Denoted by F',Hov a conca ve MIYI0 Y 5 pavallel
Yoys ConvE¥9e ol the vincipa [ ToCus 5 while
07 & (DNVEX MIiTy0T ™y they P pear to diverge %om l{: he
distance between the mmoar s pole ana the pringpal tocus
< the focd Length

o Apperturc - Jhe diameter of the weflecting Susfae in a
Cpherica d rmnrozf (S ?f@Gewed 0 atL the apestyre -
when the o ure s significantly Smalley {than the vadius of
Cuzvatuie 5 an approximation Of =21 can be ysed-




=p Repyesentation 0f Image by gphercal miryor using
10Y dwagzan

pass  Ehwough the paincipal focus in Case of a Convex mixyor
o7 oppeat™ to diverge trom fne pPrincipal focus 1N case of
O oNver mMmyyo7

A méh pavallel to Megg)winci ol axis 4 after weflection will

7

A vay passing through the jalnciEaQ focus of a concave
MYy qr o vay which 18 divgcted towqards the Ewmcipaﬂ
focus of a corvex Miyro? , attey reflection wil emerge
paraliel to the prindpad 0xis

-

s

A nay passmg through the Centre of curvatuse ot 0, cONCOVeE MITTOoY :
0¥ divected “in the divection ot the centyve ot Curvature ot a convex
wigror , after weflection y s vyeflected book along the same path- Jhe
Light vays come back along the Same path because the incident




O

NayYs fall on tre mmroy along the mormal to the wveflecting surface

Jhe stay incident obliquely to principal axis 5 towardS a point P (pole
of he “miTs0s) on the oncave mivsoy (s weflected ebliguently - dne
incident and wveflected rays {ollow the Laws of vetlection af the
pownt of incidence (point p) s making equal omgles with the prinapal
QX(S

=p lmage Formation by Concave Mivyoy
() when - objeck is- at infiniby

Imqge posit'mn - At 'F
Nature ot imagc - Real
(nyex ted
Stze - Pownt sized oF ﬁijhl\\j
diminiShed

(i) when object is beyond C

lmage Position - Retween ‘Fland ‘¢
Natore of Image - Real , inverted
Cize - Diminithed

(iit) when object i¢ at C

Image position - At “C’

Vatiize of image- Real ¢ lnverted

Size -Same gize as that of
0b)ect




(iv) when object is placed
between 'F

Imagc pO.Slthf) - Begor)d I
Natuve of Imoge - Real and

Inverted
Size - Enlazrg ed

(V) When object ic placed at y i

Image Pogition- At Infinity
Natuve of Image- Real ,inve rta
Size - Highly enlazged

(1) when - object is between ‘P’
and F'

1mage Position - Behind the miyros
vatuye of Tmaae - vigtual , erect

Clze - Enmae

=»1mage Formation by Convex mizr03

Position of | Position of | Size of Natyse OFf
the object the 1Imag€e |the 1mage the 1mage
., | M Focus, F [Righly diminighed | Vistual and
At Imc"mtj behind the | and %Olnted Ip erect
MY YO Size

Between infinity Between ¥ - vivtual and
and. the pole ~land F, behind| DimimChed evect

of the M¥70T |the MIYIYOT
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=) Jses of Spherical Mivrows

= Concave (tonvexging) - Concave MigrOs
ore uled in torches , head Lights > Shaving
WIT0TS , dentald examinations , and
solay fuynoces tor heat

% Convex (Diverging) - 4 = (tve)
COnveX miT¥0¥s 0¥e used |

,/

| N vehicle's Heay- view
M¥ro s to provide Svalley bub upright mages

ard. o wides field of view enhancing drived

visibl Iig
=P Sign - Convention For Reflection By SPheﬂcaJl MiTT0T

» Object on the Left, Light comec tvom the Left
o LY meaguring from the mirror’s pole

o left 1S megative s 1ight is positive:

o Above the principal axis S positive:

o Below the principad oxig is negative

Dizection of M
Incident (19ht _
&L\stance towardg Distance towawds
—_—

the lett (-ve)

_ vz image distance
MIBYOY ForymMula W= 0bject Adistance
LIV + 1= 1/f f=focal Length

o (W) (object distance) always Mag nification
negavive < Height of the image
o (V) Umqge d(gtqnce) (C Height ot the ob,)ec,t

positive behind o concave 3 o
MYT0T , negative in tront M P N >
of 0. CONCAVE miyy0¥, and h W W
alwayl postt{ve 07 o convex

MFTOY -
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o Jne focal length(f) of @ concave miyror ic always negative, and
that of a. convex mivsor ¢ always positive-

 Jhe height of an objet ¢ always positve -

o 1f the image i¢ evect » the heignb ¢ taken Qs positive , If nverted
the height™ (¢ negative:

=% Refvaction of light

Jhe bending of light at the boundary between two mediums ig
called wetvnction- Examples include o ¢poon dipped n water and the
appeovance of the bottom ot a glass tumbler filled with water

=P Retryoction Index

Light bende when moving between ditterent wediume because ot
speed diffezences - Light "ivavels at vavied velocities in materialg
accelevating ox decelevating upon entry into o new medium- Jhig
thange  alters the divection™ of L(éht 2 KNOwh as wetraction- Jhe deguee

of bending depends on the extent of the Speed change - Refyaction™ ic
Qove'med g ot vefractive index , indicating the vatio of light
peed in vaccum to ibs speed in the meditim:

=) | ouws ot Refwvaction

o Incident Ray - Ret ected nay and movmal tothe suvface of two
media ot a point ot incidence axe coplanar-

o SOells Law - 3he Ratio of ihe §ne of the angle of incidence to the
sine o{ the omgle of yefyaction Tic wnstant for a

given Colou® and paty of medid  giny _ Constont = n2
Sin % n'

o Refvactive Incdex of the no Mmediym with ReSPect to Stmedium

N, @
o 1€ o vay falls peapendiculazly on 4he  Fefyacting Surtuce , it goes
nt0 the second medium wWithout deviation:



Bub the speed of the light chanoge
=P Refraction through o Kectangula” lass Slob

o Angle of Inctclence = Angle of emergence (<L) = (L&)

o when o Hay of Light i¢ inuident pevpendiculasly on a plane glass slab,
it passes “through “undeviated - Tn thic cate , the angle of inCidence
(i) s O, and thevefose ,the angle of wefvaction (£%) i¢ alsD O

Novyma L
L .
P :0 ALY Q
Rectanoulat gluse
T -‘
S MY R

=p Optically Densey And Rares Media

A pair of {zanpavent wedia, the one that hagy the highex wetyactive
index 18 called "optically denter medium ot the w0, While the one that
hat Une lowey vefyactive index S lled opticolly vover toedoum -
+Raver — Dencey —— Bende towards noymal (Sow dowon)
¢ Densey — Rawvey —— Bendt away from noymal (Speed up)

ﬂ1< h2 Lé nl 01701 'LE nl




optically densev doe¢ not mean greater wnass density (mase per unit
volume) - Example - Revosene is lLightey than water {it_ tloat on water)
but it hat o highey refractive index ythat is , it i oplically denter
than woatey

= Re(:'h"a ctive IndeX click Here & Join Us on Telegram

Refractive index weasures Light bending when moving between
matevials 5 ndicating speed variatidd - Trucial for un eritanding light
behaviou¥ and optical phenomena in diverte Ssubstances

Refractive index of medium2 _ Speed of Light in medium 1

with vespect to Medium 1 Speed Ot light in medium 2

(qq = 2peed ot Light in Medium 1
Speed of Light in Medium 2

= Sphevical Lens

Convex Lens - Thictkes 0 the middle , converges Light t0 @ seal xocus

Concave Lent - Jhickes ot edges ; divexges Ught to o vivtual tocug
Both ave trancpazent materials with Cuzved Susfaces,
torming lenges -

Centye of cuyvatuye Centre of Cuyvafure
of the ™ Sustace of the 1°% Suvtace
ADD ACR
; )
Cl F2_ C"L

ConveX

centye of Cuyvatusc

Centye ot Cupvabuve A of the 2M (yef
14 urtace
o { *heﬂﬁf_’) Curtace ACD
. (, D )
AN S
Concave B
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=> Some. Impovtant temms of Spherical Lens

o Lentre of Curvatuse - Point onthe principal axis equidistant faom the
lens  centye 5 defining k¢ cuvatuye:

e Principal AX(S - 1ma3mavg Line thyough lens center ot turvature .

o Principal Focus -Point wheve pawlled xays converge (onvex) 07
diveyge (concave), tao per lens .

o Rpesture - Etfective diameter of gphevical Lens:
. OPtEc,al Centye (D)@ Point Wwhere !Light pa e without bending
o Focal Length - Distanee between principal tocus and optical center:

Fivst principal Focus Sewond Principal focut
A A
£ —
) g
\/ V/

Fizst principal Focus second principal focus
p

-

i- &
- "
‘i -

L >
-
.r' “
> ‘.‘
'# F -
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=) Image Foemed by Convex Lens

0p)ect - At ln’Eini‘c\j
Image - Ay Focus™,
2F, diminithed Point

Size - Real and invexted

Highlj




Object - Between Infinity and 2F;

1Mog€ - Bebween F, and 2F,

Size - Diminished . Read and
Inverted -

Size - Same. Size . Real and
nverted

Object -Eetwede 02';1 and 2F;
1MaQE - beyon
N z,e,(‘:J o Enlg?o’gcd .Rezuﬂ. and inveyted

Object - At tocus Fq

IMmage - At Tntiniy

Siz€ - Highly enlavged , Real and
inverted -




O

______ ) M
W g Object - Between focus F, and
f n opt'\cal centre O
‘ Fl 2F, lmag(‘i - Same Side 0t the lens g
B aF, F B B C. the object
C Size - Enlarged , vivtual andeved
N

=> Image Formed by Concave lens

M
object - b Infinity
' Imokfjﬁ - At focug "1
D‘FI _,.--"Fl”-..___ Size - ngh\j dlf“\ nghe 3 V‘ B’tuaﬂ.
n and “Evect
N
N
M
A \ 7 objet - bebween ’ln(imféj ond
m' optical centre
O, B 1mage - between focus F; and
HB TR B optital centre
Size - Diminished , vivtual
" and tvect

=p Sign Convention for Spherical wmirr0Y

we use a Sign  Tule Like With miyyors - Meature fxom Lens centey
Convex Lent hac @ POSitivE fOCUS ¢ CONCAVE r)egativc .

LenS Foymula Magnification

v=1maae distance - :
(L L~ oged dickance m - Height of the image v
YR t = focal Length Heignt, of the object W



=P Powey Leng

Lens powey  MeqSures Light convergence / divergence , inver cely
proportional to tocal length (F) in "metess - Expreswed in dippt evs
(D) » calculated as vedproCal of focal length

~\VEe.

-V

| | ’
V=-Ve (vittual Image) | Vivbual Tmage Distance| +ve
Convex
v=1ve (Neal 1mage)




