UNIT - 4
LIGHT : REFLECTION AND REFRACTION

¢ Light v a form of énergy Which produces wn our
eyen the Sensahon of Sighd:

 Light travels along siraighd Line podh.

e Lght Ju nather a ‘Wove’ nor a pantcle. Lighd hoy
a dua) chavacter . 9& Ja emdted ovr obxrorbed as
a panticle bwr I+ propagedes os o Wave.

SOME IMPORTANT TERMS RELATED WITH LIUIHT -

i) Source '~ A Sounce of Lighd £ an ooyect, krom
Wach Lght b given ouwr there ane o
Two ‘ypen-

)  Sely Luminouh
(R) non Juminouh

i Medium:— A medium 4 a Substance through Whick
JJ%k\' pPropogaten or +riex Fo Jdo So.
Thevre ane +hree JIyper o mMmesha oy

Xighs _
) Tranmaparent
®) Tranalumcend
() Opaque
(119} Ray - A Ray eof lght .0 +he Straldght Line

Podh along Which Light fravels .
A number  off Rays Comnbined -\-ua.e}h@r
borm o beam o Lighd. A mavvow beam
Sy l}ajd- L Colled a  penal sjy Jia—\d'.
There ane of +hree +ypen-

(AY Convergent

(») b'wer&em\'

&) Pavablie)



REFLECTION OF LIGHT

Reb-\ec-HO*n ok— ba-\r\:\‘ L e Phenomenon of
\gmmc:m& back o Mlght M e Same medium on
Striking the Suwface of ony object.

Reflecton A8 of +wo dypen.

/ N

Regular Reflection Irregular Reflection

(A) ‘Reau.)cw- RQB-\QC'HOY\ —

twhen +he Yehleching Swnface 4» Smooth and Well
paliched » +he parvolled Yoyr palling on ¥ ane
Yeflected 1 parallel do one another, -the Reh—\ed-»:c\
Jighy goen dn an pandicwlary bvecHon . s
Regwdaxr Yellechon .

®) Ivveg(dor Re\-lech'e\r\ 1—

When +he Yellecting Surlace A rough e paraliel
Yays foalling on i ane veplecked ™ difyeveny
AivectHaonys . |




LAWS OF REFLECTION OF LIGHT
Here We see +he. two lawa of veflechion o light -

TLAW '~ ACQQTQL‘\Y\% Yo firedr daw, e Wncidend Ydd.
e ‘refplected Yay and the nNormal all
e in the Ssame. plame -

T™ LAW i~ The Avngle ofy YeflecHon i always equal
Jo the amgle o) Incidence -

™ LAW = The Avrgle oy Teflecton i cdwcude. equa)
Jo the omgle of ncidence

Here AO = Incident Rey
OB  — Replected Ray
< AON — TIncident ANngle
< NOB -  Rejlected) Angle
No - Normal

Fer normal Incidence. /| Iy =0

l‘».'\\'\e*n o Yoy o Aght inecident hmmm“, retrace
Ay Padh o yelection.



Chavacteristics of Imoge Formed By Plame Mivrors

L) Imaae. of a Yex) ohect i Virtual .

(1) The Trmage to‘s‘me_d ‘N a plane mivror Ly qlwmd,s
€xyect . )

@) The. <ize of ‘woge ™ a Mane ™Mirror b alweys e
Sawme. an the RKi\re of he Sbject .

v) In  plane mirrox, image ond object have Same

AistFance from Ine Mirror.
V) The image feymed In a plane mirver L dadevally

‘nveviest:
" SPHERICAL MIRRORS

A <pherical mivrroy b et mirroy Whose 're,b—\ ech ng
Sunfjace B a part off o hollew Sphere off gGlaw -
sphexical mierots  ane. of two “ypes-

(AY Concavue pyryoY =

Hard surface

Reflective Surface 4-/
\_’

Comncave mivvor i Hhadr Sphevical mwrroy n LiWich
'Yeb-\e.c-\-iﬂa- Aunface b “dowavrds the Cenker of +he

Sphene. .
(BY Convex wmiyTor:—

Reflective Surface

N

Hard surface

-



CaveX Mivyor 1 +he Sphexical Mivroy W wWich TQB\ed»'\rﬁ
Sunfoce A2 QWay fxom +he  Center of +he Spheve -

Some. Important Terms

(i) Cendev of Curvoture i— The Cender of Cuavodure of
A sphevical mMirroYy »  the (evder ol +the "ollow
Sthere of glant of Which the Sphevical mMirrox
U5 a pant. %  rvekresented by c.

(1 Pale 1~ *he pole sy a Spheviced ™Mirroy U e Cevder
o the ™MivyYoYy. It 1y albo Caled Vertex and represended

by P.

0y Radiua of Cunvadure ‘- The Yadiws o Cunvadune of
a Spherical Mivyoxr 1 Mhe Yadiua ol e Vellowd

Sphere of YPasr ofy which e Sphevicol ™Mirroy
a pPant  Yeprerented by R.

Hollow Sphere . ~—= =~~~ _

P d ~
\5/ ~
’
’
p .
Prinaipal Axis Radius of
h Curvature
1 i +— R
t -o
1 (@ P
“ Center of Pole
\ Curvature
\
\
-
~ ~ P

-~ -
-

(V) Principle. oxik ‘— The principal oxis of a sphericl
MIYYor Aa the Straighd Lne PCLA'S:\YN& -\-P\Toual\ he
Cender of CwaVedure ¢ and +he Poe P of the
MATOY ‘

W) _Apeture '~ The apetwre ofr a Sphevical Mirvoy Ui

the  cliometer of “he veflecting SWiface of e
MIYYOY .




Principal Focus and Focal Length of o Concove
MiYyoxY.

The \:rmc\poj Focub oy o doncave mirror
b o PO on  the pﬂr\mpoq oxis ol Ahe W\\TVOYr
o Wich Yays ol La-\d— ncidendr on Ahe miuyvoxr M
a Arechom Panocllel Jo “he prmqpa\ ORI ac’rualLt]
Meet aften. Yefflechion from Ane mivror.
Devoted by F

Foca) Jena-w of @ doncave Wivyrey Ly e disYance
of Prncipal Focus F o e tirror yrom the pole
P oy the Mivyor.

As a Concave myeroY Converges the Panaliel  beaw
of Lighs b’CLUJn& on aF , Ahere fove A b Called
a Con\leraJma MY TOY .

Principal Focud omd Focal length of a Convex
MIYYOY |-

The principa) Fecun oy o ewmvex Marrvor
S5 dhe Band on e principal oKD ofF e MAYCYeY
Frem Wlich Yoy oy Lan-  indidend om the. M oY
M a diveeHon Ppanale) Fo e P¥indipa) axis, appear
Jo c\.Ne)La-e, alten T‘e)o-\ec'\-lo*\ yrzom he Ty OY .

’—""—-.

R R Hollow Sphere
2. \ A/
7 \

adius of Principal Axis

7 [ Curvature \
> J
° i
P C I
Pole Center of ,"
Curvature ’
/
,/
~ < ’ P d




Focal .\ev\a:kh (EY) dn +he olatomce brom  pole o
prncipal  Yocuns :
At Ja also callesd) c\‘me\'a.'\ﬂa Mivyroy .

For ®olh Mirvovra -

F = Focad )eh%-}h
R = Radiun o MmAYYoY

Sign Covwentiens For Sphevical Mirvov:

Direction of
incident light
A S
Height Distance towards Distance towards
upwards < the left (-ve) the right (+ve) 5
(+ve)
P__
B.
Height
Downwards

(-ve)
—

A’ Mirror

e Principal oaxis Jaken along- X - RS .
o Pole (P) ‘eakken A Wne cwiaim-
® dbject U Jaken on the Jej+ Alde.

e Dinstomce MeasUved v dhe olivrection of incidendt
.U%k’f‘ one. Yaoken po,%'\-\-‘\ue. and hc\a.cc\—\\!e ..Lb- cliwrec’Acm
Jb opposite .

o Hights Upuords Side mearured pasitive and meamurd
downwand 1 ha&o_\f\ve- '



Rwes Foy T'mdha. Imo.a% By Concave. MivroY

Rule 1 "= A Ray of Aight flling on o doncave
Miyroy Im a  diveckon Panallel 3o the,
PYincipal oxis of the Iivvoy hasred
Gc-\ﬂod.ltd through  the pOncipal hocw: ok
the mirroy on YeflecHon fzom Ahe PAVFTOYT .

Ruwe 2 '= A Yad"ob Q‘na-kj— incideny On o Concave
MiYYoy on pasiing  through Cender of
Cwwodune o the MYTOT g5 rep\ected
back caJOna the sSome podh, Such a At <)
Yetvace 448 poth An opporite Airech on-

Ruwe 3 1~ A Yay op Light Wciderd on a  Concave
MIYroY on  Pasting Ywvough  Fecus o ‘he
Wirror becomen povallel 3o principal oxia
o the MYYOY |, om Yel\ecH o

w



Rule 4 ‘- A Yoy of Aighs Weid ey cbb\iq,ue,la touyardh
the pole P o Comcave. Mirvor dn Yellected
o\o\"que_la as per Fhe low of vellections .

Image Formadon By a Cencave. Mivror
Diffrerent- Position of Objects

Gbhe T - When +the object b ok injinity -

Image
—> AtF > “
—> Real @ ... F \_I_D._
—> Inverted /

- —> Very small in size = //

When an object L ot o Very )cv:_a.& Aistonce.
from o Comcave. mirror &4 B Sald o be
aF tnpinity s AR’ U the imoge oana AW

\Maae, J

(1) Read omo ‘myented

(% Fovmed ar ke peincipad Focun F -

(1 Much Smallen ' Aze Yhan the abject -

W) wed by ENT specialists ar a ' head mirvor'.



Cade W i1- whown Me object » beyond Ine. cenden
oy Cwavodune off Cencave mvrror .

Image

— Between F and C
—> Real

—> [nverted

—> Small in size

Ca.be..ﬂﬁ— When Ye c:bjed- A oF Me Cendeoy ob
' Qmme. oy Cencave MY oY .

Image

— AtC

—> Real

—> [nverted
—> Equal in size

CareT¥ .- When Yhe ohject lie berveeny Center ol
CuhvodUee omd fecws of doncove Mivrox.
Image

—> Between 2f and o
—> Real

— Inverted

— Large in size

Cobe X - When e oObjecr L o +the Focuns o o
Concave miyyox .

Image

—s> At oo

—> Real

— Inverted

—> Very iarge in size

% Jusk Recipvoca) Cove of 1 -




Core WL i~ (dhen the object b held berdeen focuwy
ond pole of the doncave MmMirYoxX:

Image

—> Behind the mirror
— Virtual '

— Erect

— Large in size

[ MIRROR FoRMULA >

...L-.‘._‘..-:—L f- R

W Y £ i

w = Olb_‘)et':‘“ distance jrow mivror
vV = Imoge distance jhom MmiyroyY
£ = Focal Jev\a—‘H\

Lineay Mogrification By A ConCave MirveY —
The lmear Magnificadion Produces) by a Concave

Mivroy oAb cepiend an e Yodo of Wkt of the

‘\“\0\%&(“13 Yo Anhe \\G:\%k’r Qh Ahe_ a\oje_d- Uf\\) .

_ ha
m = hy .




o The \“\'ne_q’v' W\an\i b-l‘Co_‘FlOﬂ (™) TY\C\u be M=\ |
m<l, m>1 .

® M May be pasbve and Negoasive.
When JLineay mwamkuccd—ton L Y\'L%Qd—\\l?_ yha

\MQ&Q_ h—ormeg) \oa Comeave. mMmirror mustr be Yeao)
and mvented .

iy ™M Ay PoxHve , ‘e imoge Yfovmed by
Concave mMYTroY musr be Vivtue)l and evect.

-...-_h_’:_-."'\"'
" he T U

Rules |for ‘h‘ac'uﬁ imaﬁab formed bﬂ Covvex MITTOVS -

Ruleli- A Roy of Ught folling on e mhrror in
o divechonn parallel Jo pPrincipal  axis o
o Corwex miYror , appears o be Qo\mma

feom 43 hocun, On ]yfele,c;\—ma- jrom e MITTOY-

Rule 2 - A Ray of Lght follimg on o cConvex mivror
on ?aMma. -\\mrou%l\ Cenyex oy Cunvoduye
Q\]- Me MIYroYy  aa Yeflected boack oJoha_ e
Some. pPadh , Such a Roy  Yerrace. 433 path
on Yeb\ec-\-"oh-




Rwle i~ A Rﬂ‘d ols Light kcxl.l.‘lna. On a Comvex Mirvor
an pa.ry’;'\h& -’rhwuaJﬁ jocun  ofy  dhe Mirvor,
become. pavalle) o e PYINcipal oaxis off
Me mirror, on YeljlecHon .

A

Rule4 - p Yoy o Mghd  incideny ob.liq,ue,la oLy ordA
Ye pole (P) of a Conwex mivver b veleched
obliqb\e,\)d such Mo e mddendr amd Yek\qc’r&é
Yogs Make €suad argles it the Principol
ARV




4

IMQae Formahon Ry a Convex Mirroy i~

Cobe I i~ When Yhe odoject Ab ot ihh—‘w\'q'\ra-

Image - \\/

— AtF > .

- Virtwal ______ €__-::1*,.-_
1 -

— Erect

—> Very small in size '/\

e The \wnope b Virfued and execkh ‘\MO\%C'
® The image Js \ighly iminiched in size.

Case IT ;- When the doject b ok firdre istence
fzom the mivror.

Image
—> Between Pand F’

— Virtual
— Erect
—> Small in size

® The. ima 4 Virrved and evect
o 3t L Aiminished (Very Smol)

Usen Of Sphevical Mirrors

() Concav Mirroy '~
® 3t W UWed A o Ye)ﬁ\ed-ors v  tovrcher, Search
C ghr, head Aight o motor Vehicled. '




wsesd ar doctor's heod mMmirror -
Uphes) an o ‘S\r\ov'\ﬂ% MATYTOY
Used oy dentist

Wsed -in Selax cCeokers.

G Convex mivyoy ‘-

o Wed ar o Reb-\ecl—-ov " Streed ld"rﬂP
o Uhed by dxivere.

=) How Jo diaringuirhed berveen a Plone AV YON
Concave T Convex Mmirror LHYwouy +0ucKm<a Fhem.

® Plane mirror produces Viviusl, evect Imaae_ of-
+he. <same &Bize-

® A Concave Mrroy pyoduce a Virruod eveact and
Magriied ‘nmoa-e_ o ouwr foce -
0 A Covvex mirvoy produced a Virkuad, eveoch



Relyaction of L\%\'dr

"tki,s Phenomenon o}y chomae_ dn e, padh ) ,liak&—
N %0““3 feom  ome Mmedivm Jo amplher L Called
YelractHon ofy ..Li'&h}-. Anun 'Tebmc’r-ion ofy L‘%M- A
the. pPhenomenon ol be ncL’w\a. ob Lghd from a1}
Ovginad  podh onm e_ni-ev'm% another medium . the

Yeb‘ruc-\-'\cn'\ O CccUiny Y'\'a-\\’i- a¥ the boxmdc.-ré oy
e +wo media -

A N

Incident ray

Air
' Glass :

Boundary

| i \B
i i 5. Refracted ray
© AD I Called Incidend Pad .
® OB UL Colled Reb\’qdeal Ray
e LAON =1 qha\e o ncidence .
© LRoN =y cngle of vejracHon .

Velociy of Lght Concept of Rehvachve index
oy an oplical] Mmedivmi—

e The Speed oly _h‘&lrd— ™ Vaccum 4 g bunclomev\‘\'a.l.
Constand of nodwne . Whdh 1B ¢ = zx1e® mls - |

e A quyawren.\_ ‘Sub.a.—yance W Which g can Arove)
Ay Colled an opdical medium. ‘

° Lia*n)- travely fosten N om optically Yarer medium
and  Jighr trovels Slewer \n an  oph cg&xt\ Sengey
e dlumn-



o The Y‘e,{)-mc—\%ve_ ndex of a meadium Ay clebie-nd je 3N
the. YaMo of Speed o Light tn vaccum 3o e
Speed of lighdt th  the medium.

. Speed o A in Vaccum
Rejvactve index = peed eb &H' ' -
_ Speed of .b&lrd- in medium

C
“:——-
)V

® A madium Wit Wgher velue of Yebw‘dcﬁve; inde x
Ab  Soid do be opHcally denrer Compoved Jo a
Mmesium Lt Jower Value. oy velrachve ndex.

® MNote thad veprachve index W a chavacteviabes
propexty oy the meslium  Lohore Volue. depends only
on Natume. oly madenial of Ythe medivm amgl the
Colouy or Wavelength of Aighd-.

ReloHve Rekvyochve Index :—

When Jghd Pansex yzom one medium 1 Xo
Onothey medium 2, +he rvefractive Wdex o medium 2
With  Yespeer Fo mMmedium 1| v wWvitren an (N, ) and

LA Colled chvac-h’ve, index .

In, = =
= n, </ Vi,

'l — ._._L—

Ny = 2,

Coune. o Refrachton '— |
The boas'c Cawse of YelfracHon u the C\,\qnae_-
ofy Mgkt n ao'm& Jrom one medivm o

N e Speed
e other.



Lawe OF Rekvachon oh Li&k‘)‘ ‘-

() When evern ,Licak:\“ goexs b’wm one. Mmedium Jo anocther,

The frzequencey of Llight cdoes ot change - Howeven
the Velocity of light and ‘he mo\ue\ena*’n oy Light
C’no'nae .

Ui) The neidevd- Ray | vefyacted Ray, and nNormel Jo the
\v\i-e-rh-ace_ ok -&wo media aoX e bownx of wcidence.,
o lie in e Some Plane .

Y The produck o Yefractve ‘ndex ond S\Wne. of argle
of Wcidence aF a pPoint In o Mmedium: Ab»  Covatand.

n-%n = Constand
So ny Sivm = N, SmrYy
s‘\n‘l —_ “'L — ‘T\
sinY ™, *

The. Yoho o 2ine O angle ol incidence. 4o “he
Sine. o anrgle eb vefyocHon 4 Corustand- Jor the
Paiy of Mesia ‘' Condack -

s Ay Called Snell's daw.

The. Direchon ok Bencl'm% of Light

Heve We See dhe Fwo Cazer: -
(ape I - In Going from o Yarer o a olenser medium -

Normal

Denser




Khen .Ua\&!‘): travels fhrom a Raner 3do o devaer mMmedium.
At Rendd Yowovdhs Yormal ar the ‘\Y\ie*rboce_ of two
Mmedio . )

Acco\’o\'.ma_ Jo Mo ey Jaw

S\ Y n,
sS\w > Swry oY i\ >

Cope 2 '— 9Un %o'mta jrem o denser 30 a Yawer mediumy-
| Normal

Denser

N

»

When Lighd Sroavels \;‘wm o Jdewsey Ao a Yaver medium

3t bends away from normael Io  the \ra—eh_!gqce o ~wo
Media -

Sini - N2 - DR 2 |
SNy 141 Ny
sinl < Sinr
1 < Y

Condition {o¥ no Repraction -

(i) No Yeracton Occurs ULhen Light- D mcideny ﬁow‘man\la
on o bowno\c\va oy “two media -

(M When et meditm have Some. YefpracHvue index. No
RefracHon occuys af the boundary.



Refvachon '“WO\AQH A Rec+anﬂulqr

Glons Slah !~
Incident Ray
Refracted Ray
L] ~ .
Emergent Ray Lateral\

Displacement

By ‘help ob— Hus diegram we don See. thot
whery a IMmcideny Rey einrex o glass Slob  dhen
J& urna Yowserdt Novmol becoune o dennexr medium

A0 occovd‘n\& 3o Snelt's lew -

Sny, - j%_. — 0
(N Y,
S‘\m‘\\af\g Ray &xi\t h‘gom Qars  slob
='\n Ya - Na - @
: Sine g
By eq. ® 3 ®
Siny o~ Sine
aswWnY, S.‘“Tﬂ.
", :.-_l Y, Lo
St = &ine



SPHERICAL LENSES‘

A Spherical Jens 1» o Plece of o “‘Tahb‘pore.vd‘
Tebmc'\-'m& Madeniio) (U\buq.utj Fons) . Which B bound
by two Sunfacesr opten, both Ahe Sunfjace of O
Levvs ane sphevical .

Theve arne of ‘we dypes
U) Convex Jewy or Converging Jend -

A Jewd 1 <oid o a Convex SVE a4 A ek
Ak ‘he Cendre and Hun oF e edger.

) Concave ' OF D‘Nera-'mﬁ. lens 1 — ,
A Jenh dy thick et +Hhe edge and Hin
ak 4he Cerdve | » Colled CancCave Jenh.

YY Y VYY

Convex Lens Concave Lens

SOME  IMPORTANT TERMWMS '~

() Aperiure -

The apexhure of a \end Js e diamder
ey e Civeuwlar edge of the deny. Reprenend- by AB.

0 Cendve off cuavatrunel L— A oy haove dwe Sunface_

8 0 Cendred So 4he Cenkres of Spheve ane
Called Cendven of <Cuwvalunes of e Jdeny.



(i) Principle axi» &~

Am \maa\hma g‘h"od&h&‘ Jine. paM'ma
-\m‘ou%\\ Cevdrer oy Cduwnvatune. oy Ythe fwo  Sunlyaces
o the Jens Ua CGolled privicipal oxiA o the leny.

(V) OpM cal

Cendve '~ The optica) Cenwdve ofy o Jevs b a

POINY ON e principal oxis o the Jdens, BHuch thot-
Q \ay o Lght  pamiing  Ahvough 4 Geenr Undeviaked -
Optical

Principal focus amd focal Jengih of a Convex lew

o Fivet principal jocus o a comvex Jeny Ay e pobition
of 0 Point objeck on the pPrincipa) axiy of the Jewy,

bor Wwich the ’m\cxae oymed ba Me Jens Uy of
Inpinady -

>
>
G, C,
——>) O P o—
2F’ ' F 2 F] 2Fl
P

Distance between F a ¢ Ud Coalied k‘\rs* hocal }@ham
(F) of Convex lewns.



o ~UIL AV DUIENCE

- By Umesh Rajoria
Prine

Pl kocus amd Foeal length o a Concave Jfevy

-
-
-
-
-
-
-
-
-
-
-
-
-

Distance betweeny ¢ 3 F, calleq bivetr principal
pocad Jengty, o <Comcave Jevun ¥, .

Formation gt‘\mﬂe_ Eﬁ o Corwexr Jenn ! —
T Understand Yy dopic You must Know ‘o.hou&‘
e baric laws oy Comvex Jdend ‘hene ane tgeuoumaa-

1) th' Incideny on  the  Jena im a direchon parnalie) do
the principal axin el Convex Jens-

ar) R°‘ﬁ pouv,'ma -Hrrrouah C of devon Pansen S'f-rct_\ah&- Qb‘\fY
Yeb-racHO'n thaugh  the lews.




) Rc\a powéma -'Hmrou%\\ bocw;. become. ponnl\el Jo e
principel oxis o) e Jewd, often vefrackeon vvougw
e Jdeny

Now by \ne\!: of the bQUow'm% Jable e can describe
(Complerely ) e  chavadexisHes of mage - formes\ by
a Cenvex Jena:

T—‘l;;;i;:'i;;;} the Position of: Nature of
5 object the image the image

At infinity At focus F, | Highly diminished, | Real and inverted
point-sized

Beyond 2F, Between F, and 2F, Diminished Real and inverted

At 2F, At 2F, Same size Real and inverted

Between F, and 2F, | Beyond 2F, Enlarged Real and inverted

At focus F, At infinity Infinitely large or Real and inverted
highly enlarged

Between focus F, On the same side Enlarged Virtual and erect

and . of the lens as the

optical centre object




Cone L1~ When “he objeck Ap ak inpinidy.

BC, B' C,

2F, F, o F, 2F,

A




Conve ¥ 1= When Hhe alajec% -1

73

Formadion of 'mage By o Cencave Lens :-

Heve We See +the three Jow ¢ Undenstand  dhe
feemetHon oy '\‘ma&e.
o A Rqa Weideynd In a direcHom parelle) o pvinc'\‘bd GXIA

on YefyacHon YW Yoy appears Jo  ceme |rom
Principal focus efy Concave .




* A Ray pcun:\\r\a Prrough  opHeo) Cendre ofy Concave Jend,
pPassenr stvaight alten ‘Yeb—mc-\-iov\ 'H'rmua‘n the Jdevy.

° A Ray off _lght. c\ppeﬂﬂha Jo meat oF ‘the brincipol
pocus, apten wefvacHon eémevge parcliel Jdo the
principal axin efy +he Jens.

A

Cobe I - When ‘he object lie bolusecen oplical Conter and

1 ] 4

N na

Hevre the imqae_ bormga 2 o

° Vivtual ang eveckh
° Smallexy M 2ze than the objed-

e betneeyn O ana Fo
(obeTL !~ When the ebject 1 ak Winty

v

B¢
4 r

\

i)

Il

/
!
,l'

%
O



“The ‘\miﬁe bomo_a oA -
e Virkual ond evect

e Smaller Yhan object
e At principa) focur By

LENS FORMULA

i

\moae, Asrance
o) ect AisYance_

focad Jength oy o .leh’:.

hE <

Liney Ma&rd[yicd-ion Produced By Llens -

The Jiney maavﬁblco.:\-‘tov\ produced by a Jeva 1y
defined ap the weHo of size of +the moge (1) o>

boymed Qa chxrqcﬂon -\—wmua-h Me Aenh Fo dhe Sizeo
of ‘the cbjec+ (o).
= L = ha
™ = :
e for Comvex Jenn
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POWER OF A LENS:'-
e Power 0!0-

a Jevs W deflend an the abllity of +he
Jens o Converge the Yous of gk b—e__lﬁ'na_ o Ak .



o Power of a Jeny L given by reciprocal of hocod
deng-th -
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f (metre)
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P (dioptre)

e A Convex Jenn:® Covexage the ey éb— JU&M' {SQ-w”‘ﬁ
on Jk, Power oy a <oévwex Jevy 4y Said Jo be
FoJS\Hue. whide o Concawve Jdeny duverge the Yoy
So power off a doncave, lensy 1A Said Jo be Mogadve

o One opre 48 Hhe Ppower o a lems of focal Jength
oOne. Mmetxe.

e \When a NO. of +Win Jlender are paced W Condact
With one, another , the power oy e Corabination
S esuel do olgebric Sum ofy the powers ofr

mnadividua) Jenses. P




UNIT - L'l&h'\: RellecHom 2 RekracHon
f:\ss\anm eny -1

QL A cnld vuns Foward a plann mivrey With a \re)odﬁ
o 2 mis: LAtH Whal Speed Wil her imoge wmove

owards her ?
(AY 2 mls () =ZzevoO
(¢) 4 Wis : (D) None. ofy the above

Q2 The {r)-occ.l Jehg-}’h o} a Cencave Miryor thad produces
four ¥me Jlanger yeal ‘mage o on object held o
5 am ba_mm +the. mwroy O
(A) =—20Cm (B -4aom
(S 20 Cm (D) S am

83 Whad 1y mreror Formuwa

Q-4 Whot I souxce  medium eamd Ray omd their
dm"b%ccd—'\ow-

QS Defme Yellection o Slight ond also @xplain daw
o YeptecHon oy ..U»ﬂ—\rd- -

Q6 Explan Cemcove and Cdenmvex miyvoxy allo explain
Pr'w'\ci\:o..\ tocum andl b’OCOJ ,\eha—}-h ’oﬁv both With
Swhrable o\iuara-mz

Q7 Expledn 4 Ruler fer "h—ac.'ma '\maaeb forwed by Concave
Mirrove and 2 Mwes hor convex MITYOT  With Switeble
e\\aam“m?

Q-8 Dvaw +he. Imagesr Which gy pormes by a Concave
ond Covwex mivroy W  dipferend posiHony of the

Objecﬁ-.
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Q. \\

Q2

An oSbject 4 cm n sSize ua placed oF a stance
of 2S tm kxom a Concave mivror of toced Jength
IS cm. Eing +the poribov, Nalwe and MBM- of the
mage -

A 4.6 cm- needle 14 placed 12 ¢m ausay from a (omveR
Mivrer of focod Jengdh ts tm. (hive +the Jecodiom ol
e ‘\mo\ae_ anad e w\o.ﬂy{\b‘\ca.\-"ah. Descvibe.  Whod-
happens ar the needle in Moved fokher  prow
he. MivyoY.

A Convex MWTOY Ubed lpY mear view on oM eludomobt e
has @ vediub of Cvodune of 3.60m. %t a bud

b Jocoded e+ Ss.oom from Als mirvror, o Hhe
Dosten, nadune omd mognilficadion of ~“he mage .

A Avrow 25 cm Wigh B Placed o @ iatance

oy 25 M fzom a divergmg mMivreY o Focal Jength
20 ¢m Fing +he nedme pombion emd size of the

'nmo‘%e, oxmed .



UNIT - U&h‘h Reklechon a Re.\s'rqc-\-ioh
Ass'\anm eny ~ TX

QL D-eb‘me_ ‘e, vehqc%cm ol _ﬂia\rd— With Suwitoble, cL'\oa\-n'm.

Q2 Explom absdute Yefvaetive Tndex amd Raladive
RefrodHive index, alsds explain Aneir formwa, .

83 Deacribe .the Jaws of RefvacHon of dight7

Q-4 With tHhe help ol canmm. explaim e divechon of
he*ncl'.ma ofp Mgh .

&S Exploin +he RefyracHon ' through @ veckemguwlar glans
Slab -

§.6 Explain prmeips) focuy omd bocad Jength of a Convex
Jdens.

Q@7 Explaun “the |[rmodion of imoges by a Conwex Jens-
Q8 Dejine.- powerx o a Jdews:

83 A Concove Jens han focal Jength o \Sem: of Lhek
digtance sShowld on objeck o Ahe Jevs be placea)
20 thad o4 fermed oam \ma\ae. aF 1o cm. leom dhe
Jevse alse nd  dme moagnificedion of the Jdeny.

10 A convex Jdeny oly pocal Aeha—}\n 20 Cm. 1) Maced n
Condack Wih a Concove Jdend ol kocod Jengin 10em.
Whot Ja e feco) dength  omd powex of Ahe
Comabinodi one




