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1 @elime the phemomemen & Total umtesnal vellection-

2 @6"“ i%em Ji ejj tranels ebileynsex 1o wase medium
amd amgle &fj wncidemt im demses medium ismoxse tham critical
amgle tham Jjgwt say b’e,hiec} back am s8ame demsex medium - This
phemomema 13 called "TaR.

(2
Rarer
medium :
(A0 - EWater—air
0,— D o, interface
(1) ‘ 5
Totally
Denser reflected ray
el Partially
jproet) A ¢ reflected rays

2 Match the columm-

Columm -1 Columm-2
A L =LY% Inell’s Lawo
G- m= sinic Lowo o?fj Qﬁb*{ec’b'eff)
C M= Bmi/smy Pxism
D = Sn(A+dm) Total) tntesnal seflection
2
5m A/}
> @ si=ly Loz of Rellection
B =t Total wntesmal seflection
5“’].1(_
C =Sl Smell’s Lowd
Siny
D = S (ﬂ_zém) Poism
SimA)2

3  Dyaw vay diagram 3o cencave misxox amd pxove that Fpcal length
@t the mivsos 48 hatf the sadius eﬁ curvoduse. wwite missor equation

¥ o Cencave MIzXo¥. Lohem lia%f emtexss a saxe medium to a
clemses medium, what will be efpect on its wowelemgth & fpequemcy?



3

y.

2

a- Relation blw f& R - Let C be the cemtxe eﬁ cursvatyse
s’b the mis¥os. Cemsiders a say paxalle/
o the princpal anig oBtziking the mis¥ox at M-
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In AMPF 7
tom 2 = MP
PE
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%D?S Bmall amgle = tanie = R0

=MP _
0 b ©)

N
>0
2

—’L"‘l
e

,efsinﬂliazs3 wn AMPC
tome =« © = ﬁﬁ -®@

Pc
Put am eqV -
(MPY - MP
Sk -
RPF = PC
R(-FH= -R
+ = Rfy
b Misygoy Equation - f= focal lemgth
Tl - '\]/_”LT]I Vo= duéamceoﬁimage

U = dgtamee &) object
C Effect on wauelemath& {xequemoj- Lohem Jig}vi emntess ?!y;am

yasey to demses medium, thexe

will be -
0y No e,bbe& meﬂeczt,wnc\tf
(3 Due to seduction um velocj’cg, the
wauelemd{;b e‘b lv’gk:t also seduces-

{BoARD: 2013 (Soupp)

Defime sebiacﬁen @t Light- fox the ?sebiacﬁem om the cusved sphesical
Susface , establish the welation [ﬁg S 2 =T tesms @’{g G%jedc amd
vou R image dugtamees, b’@{)iac{iv(’_
index 0{5 the medium amd wadius o{j cusvatuxe . Dsaw MeEssasy
¥oy cﬂiagw m-

Relzaction-  ushem a Light way txavels Jrem eve tzamspazemt medium
to amothey then speed ol Light chamges amd path o) ligrd
also chamges . Thiz process 18 Kpousm as zeftactien ofj light-



B ESE
fq\c;%;u L Raxe /P%%’Zx i Demse

.. Dense A Raxe
o T Reg,

»@ \\\\\. i \\\g%ifq/
o
er{ad:iem b\tj sphesical suxface-
gaxe (m,)
o) @ I
(object) - (Image)

Bugpose Touys ase ancidend ﬁwﬂ a medium
@75 ?Sebiacﬁve sndex Ny to amotherw o’fj sefsactive ‘mdex,: Apexture
@‘b suxface is Small , Bo dmall amgle appsoximation take place.

In AMPO-
-l-,amo(c; O< =LP.
PO
X = MP
o @
In AMPC-  tamg = Q;_&%’
= MP _
- _@
In AMPT - tam¥ =1 = MP
Pr
=MP _®
calculation &f ' - v
ext £ = xz&ume?bdjni-z.
A = X+ -@
Calada%eno%'_tf’—
et 2 = e&um&& imt- £
& = vt7
¥ = BT -®

84:‘ snell’s Low -
Myy = N2 o Sind




N,8M% = N, Sind { Jkovs small am3J€~}
NyY¥ = N Sme=0

put Values of w&.

Mo (B-Y)= N (%+@)
() < (2 240

R-R -y -
R v R U
) -3 = T R
u v R R
-2 =R
u v R
{oARD; 2014

Dsaw a labelled say diagsam eﬁ a vaﬁiac{,—ive tele scope. Deduce an
expyession elb magm'{vjf"ng Powoes e‘bif write two mawn limitation
s} sebeactive type telescope ovex a xe,bJ?ec’cing type telescope rCud

5

() Rgb{q(_-,_—hle_ Teles Cope -
SCEE Objective *—fg l Eyepiece

—fe—l

\\O B E ~
N a b @«(\

(b) Maﬂgwcgi_ns powe @# Telescope -
object Ls placed at f; 8o image
48 %m'med at oo
maj'r\hcicaﬁgn :A;_ -
'm 13 vako of amgle § Subtended at eye by funal
image to the am&le x Subtended at eye by gbj'ect-

fe

_ QlB’
o

(¢

tUU‘ﬂQ&tQ: _ﬂ]_G_'_
(>4

tam X




put on eg" ©

m- A% . @'
e £
m - _ﬁ
fe

Q) Rcbiacﬁve V/s Qe#ec—&m\g -
Refeacting Telescope Reflecting Telescope

Tt has no chyematic abessation:

4 Tt bas chyomatic abesration 4
2- It has &Bpherical abervation 9. Tt has sphesical abesxation
wohich comt be wemoved: which cam be zemoved with
the help &} pavabolic Miwvoy.
3. Tmage L3 {amt amd it is 3 Image is bright 4 shaxp amd it
chH:j- (s less coctly.
U. Difffeutt to hamclle Y. Easy to bamdle.
5. o@ifficult to make lems 056 B:  Easy 1o make misyos 0‘6 laxge
laxge apewatuse apevature:
{BoARD; 2015

6 weite the welation bhw the chjectt distamcee u, ymage distame v and

focal lemath-F %025 a Concove mMisEoy’
oL |

+ = 4

2 -
u Vv £

¥ (hal will be sadius @B cusvature o‘ﬁ Q (encave MIsroy @{5 J(gocaj lemgth

10 cm?
'F: -loCm

R= f = -0um:

g Dsaw a Ziad dias?sqm 56075 b’e%%ac{-fe'r) at QSP%e?s{coJ Suzﬁ(ﬁce Sepam‘h’nj
two media- for efeaction en a sphexicul susface , the welatienship bluw

@b\jed datamee (u) , image ditamce (W, m{y&ad—ive f*ncle»(oﬁ +he

medium (ny,m,) amd wadiug efb cusvatuse R)-

My - = Y-y
A% u R
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9 The wadius @ﬁ asvatuse of a concave misvor iz yocm . Fd its focal
tength:

= {:,ﬁ::u.:—QOCM
= R

o d)u‘ﬂf\g mb{ecﬁns telescope befley tham zse,A—zqcﬁn 'tdQSCOPG,?
@) The magm'w%inj power @{5 a Jcefesco.oe A8 8 em it 1s add‘ua{ec' :602r
pasallel says- Them the dustamce blw eyepiece & objective lems
is 18cm? find focald lemﬁfh @75 both the ((Jm&es?

=) a v’
a) m=8
L= ‘I"o‘f"rf_ = 18cm
1Co=? '(eC?
m= o
fe
'Fa:fﬂfg
L= mie+fe
18 = 8fe +fe
18 = 3¢
-Fe: QCM
'Fo'-’-J-GCM

11 Descyibe the styuctuxe é{j a compound micsoscope. Desive the Fosmulg
Jﬁmj its totad maj—ni%i'nj powey Hmoujh rMiC30Stope: Dyaw the z0y

dJ‘OSKO.W)'
= Com,Poumd Micsoscope - Fl cermpowncl MU Cs08Cope Contaums
two lemges -
0 @%ec’c [ems an eye piece lems
v 1
— Lems meaxest - LemS meavext
the GEJ'CCE Lo eye.
— The image foxme,d by e&jwf lems , cexve as e%ect
fos eyepiece Lens.
—  The ap@sjcmSﬁ amd -Focoj Ieija @{j o:/epiece lems
18 gueales tham object lems:
—  Tubelemgth L= L tfe
Magmificatien -

m-6 _
= ©)
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) & _ B
waR'B0  tan g B - o
- x = 0B

1w APBC T = X = ﬂ@

Put 4m eq" @

m.- A8 / 4B
Ue D

|

AB  Ye
_p'g' maﬂﬂhcim{'iem @fj @)Qjec‘HVE lens - moj
ARG
D
M = M, x_uz
= =Va [(D) _
s o (Ue) @

L ¢
fe DY
mubliply by D en both side

fe D " Ue



D - Dy
Ue fe

put 4m eq"

M= Yo D

o (w&)

l% image 13 :gnvmed co -

L B
-Fe_ Ve Ue

fe T U
fe = Ue
ok am eg" ©
= =Vo (D
m uo ( “Fe)
{oARD: 2017

12 Wxite the deb-v'm-l-ie'n 6% Xebﬂad:fve imdex @t medium:
= Katio o‘{) speed of) Light o aix amd Speed ) lr‘jhi im medium 43
called the wefeactive imdex o medium-
_C
=

13- The .toccd demgth e’{} ebjecﬁve and eyepiece oﬁ a smoll telescope axe 192
cm amd & cm XespechiveL\.j- find the dustamce bjw two lensesamd m-

=) fo= 190cm
fo = 8CM
@ m= fo - 19 _=2y
fe 8
@y  Distamce blw lemses - L= fLrfe

L =19 ¢+8 = Q00CmMm

1y, What 4 latesal displacement @ Estoblish welatienship biw focal femgth &
sadius of) cusvatuse of) a miswox:
E (@ Lateyal Displacement - wshem a Yoy o{} light txavels thxough
a Ka{'amﬁu)az{ slab, the 1 dstomce blw
the emexgemt woy amd wncident say 43 called Latexal
duis place memt-




©) Relabom blw R&T -~

15 Dexive lems makers jgoxmu}a- The lowex JvaLb o} the concave Miv¥or’s § edﬁ)g
susface 43 covesed with opaque matesial. what will be the effect em the
image ﬁo‘m}ed by the Misyos
> (a) Lens maKes foxmulg -

cjet "\ R
ec imqqe
< u 7 %
\ Q'
e —
er{ac‘[‘ieﬂ »{So?smula :buz waxe Jo demses -
Na _ M, _ Mg,
Positiem %image Posit gmo“bekﬁec,t Radsus o{jcqu{-uxf
My = b o D= (D
v U

B. Qe&aacjcfem bﬂ_ﬂ_&e Sohesical Suxface
f P

—V —>
P |

\ >
8 CPositiom 6 object)




Refeaction Jﬁozsmu,la %m denser o waxe

Y)| — T)Q = Y},—'ﬂ.‘z
Posi‘dern%imaje Positiem of object Radiius &fycusvatuse
._T_)_‘, = _-Y]L = ﬁ’_'ﬂ_Q — @
Vv V! Q;e
eq” @ +e4"Q@
Ny - 4+ N -0 M-, 1=
V1 w \V4 v! R, RQ
W/ 1 _1) = (-7 - )
'(\/ u) ( R ! ( R, E
-t = Y)Q'-n' v )
v ool , R, R

A = My - L
Lens makes’s fos muda

BoArD:- 2017 (Supp)

d6- Two thun lemg @‘b power +5D amd - 3D axe wm contact: find oul the
focal length of Combimatien. wite the type of sesultamt lems. 27

=
Pz Ftfy+---
P:: P,+Fq
P= 8 +(-3)
P =D

= tve, Bo lems s comvex lems (temvexging Lens)

17 write Bign Convention wule tozs mirsoxs & lenses. Dsaw a vay diagvam
Jtovs image %oxmqﬁen b3 cencave mityoy amd establish a selatiem blw

uv &£
= A 5\'3\1 CgT)VE/TJ‘hB’ﬂ sule - Object on left Mirror
HU=-ve
C“) Heights Incident light
ay f = cencane =-ve upwards >
positive
Cemver = +ve ,
‘ » x-axis
(ny h = t+ve
: I . _ Distances against
@y b = vistuad= +ve incident light
Real = -ve Heights negative E—
&) V= vivkual = +ve downwards Distances along

negative incident light
Re ol = —ve positive



fox lens - ) u=-

Ve

a £ = cemcave =-ve

al';) h =
(v) h! =

) v =

Cenvex = +Vve

Ve

vistual = +ve
Real = ~ve

Vistual = -ve
Real = +ve

(viym = vivtual = tve

Real = -ve

Roﬂ djagmm 35-025 image J&oxmaﬁem bg Concane mMmisxox —

PF- -f
‘% PC - ’Q{:
A "8,: -y
B
AABC — xp'B'c by AR sule -
A - _BC
Ae g'd
HB = PG"PC = —b( —C:_Q‘F)
A'B'! Pc -pa! -f - (-v)
A8 _ —u=+2f _
A's’ —Rf+v
AMPF— ARBF by AR wule-
MP - _PF
A'g! B'F
AB = _PF E AB = MP
A'p'! PR~ PF
AB _ _f
A's! - V- (-f)
AB - -f
A'e! f-v ©
-b‘zom EZ6)
—u+f _ - f
—Rftv f-v

—uf tuv +:f2 o v = R f ouf
-uf +uv -vf =0
divide by uvf
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18 Define total unternal seflection. write two cenditions %ozr'd- Dsaw a gsaph
bl the amkc]Je_ @75 deviatien (&) amd wncidemt angle ) :602{ a prism- Dexive

M - Sin ( g“;‘gm)
sin(ARR)

= @ Total intesnal selfection

wshem Jigi\i ¥ tranels vb?,am demsexs 1o vaxe medium
amd amale @fg wncddent ﬁnﬁgdemse,& medium 18 mose +ham cwitical
amgle tham Jjgw w0y b’e,{]{ec} back 1m s3ame demsex medium - This
phemomena 18 called "TIR:

2

5 %Water-alr
s ._] 2 0, interface

(1) b i
| Totally

Denser reflected ray

medium
(water)

Partially
C reflected rays

Cenditiens - 1. Liﬁh& says must txavell Jsenmn Demsex o warer medium.
2. £i» Lic Ccsitical amgle)-

® sta,‘o% blw & and d -

60™

50°—

40

Angle of deviation (8)

300 I ’: 1 : I H 1
0° 20° "40° 60°
Angle of incidence (i)




© Desivatien -

£A= Psism amgle (amgle blw 2 K&étad‘ive suxface)
26 = Qn@le biw digectiom 915 imcident sy & emergem:f
gay is called arn3|e ofb deviatien.

WOKT
Hccwchms to Bdvel’s Law -
= Sind o _ 0

-

Sy

® Calewlation of ¥
1O ADEF
LA+ LDY LE +4LF = 3607

LA 490 $ZE+ 0" <360
ZA + LE 4120 = 360°
ZAYLE=180" — @
Am A DEF
L% + LG+ LE= 180" - @
Jrem R&D
L6 +0855 = LA - ©
8y practical seswts 2, + 25, = ¢¥
LE+48 = LA
LY = 49/.2 - @

ext £ = éumo{j -Lmi‘[
§ = ZA-% + Le-¥3
= sd+ L6 - L0618y
§ =zi+ 46 -£A
at rmimum: amgle s{j deviation -

Ll=LE
cg-:fgmi-n
dmin = Litld-<R
24 = bmin +20 - ©)
2

put value @{) L1816 amed”®
M = Sin (5m13+lﬂ)

Sin LR/
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24
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(a) ushat does mean by magmafgmg powes &f) a micxoscope 7
() fin object 8 placed ot 20 cm Jeom a convex lems. I{ atimes magnified

seal image is fosmed by the lens then fund the jpcal length of lens:
(@) maqnification-

M- B
X
'™ 13 yato o amgle § Subtemded at eye by funal
image to the amgle & subtended at eye by ebject-
(b) = -20CMm
mes= -3 m = _\_/_
£:9 y
._3 - \V)
(-20)
V= coCm
R R B
£ vV T u
Iy, | .
f 60 -20
e 11-3
f 60
£ = 15¢cm
{BoARD; 2019

wryite selation bl  powex eﬁ lens & its focal Jemafch-

-
-

Total indesnal Kef]lecfien-

focal |e*n3’ch

Deduce expyession
Find fjocaJ |emgth eﬁ a sphesical mivros @‘b xadius 9{5 cusvature (o ¢m-

s missoy equation - Dyaw Decessasy vay cdx'angam-

‘F: R/Q = bam

{oARD: 2020

convex lens o aiw is @5cm- Tf it is immersed im wates

then Jund the Jbbcaj length of the lens- (= Y3, Mg = 3J2)

ARRICE

whem lens 43 im aix -



5.

(1

|

7= O (- )

] 1

7 &) (Rk-w) O
Whem placed 4m water -

Loz (Ngy-0) (_é_l ‘%{)

(t

t
("

TRICRICERC
eq" @/eq*’ 2
_'E.g_ = gﬂalﬂa"l)

£ (ﬂﬂlﬂw")

I (3/2 ol —-I)
_Qé (3fas4z~1)

f; = (/=) X35

( ¥/¢)
fq = %xqs = [00CM

Descsibe +he Sstwuctuze amd wozking e’b Keblectm\g telescope- Make the
Necessary zoy cUanam-

A 4

Objective
mirror

Secondary
mirror
\

Eyepiece

— In weffecting ox Cassegsaun telescope we use a lazge
Paxakolic Cencone mivyos as @‘(gjecﬁve.

_. These 48 amothes miwyors which 43 used a3z = mivvor
Thexse U8 hole am e‘gdccﬁve_ mivroy, uwhexe eye piece
lems 43 placed-

— Due to all these aszomgement -
1. No chyomatic aberration
2. Tmage .3 bsight & shaxp
3. Bduse 015 paxabolic misroy
Sphexicad abesvation cam be veduced-

—
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% Tf image -toxmecﬂ at o0 by Simple micyoscope, them :ﬁm:rrwja .ﬂnxﬂs
magni img powey (M) will be-
5 M = Df

. The powes &} objective amd eye- piece ave 4D &<2up wespectively im
an astronomical telezcope . Tf final image ,tmfmec? ot oo them calculate
the maguifying powes of) telescope:

S) Astronomical telescope  _
CRefracting telescope) = Ao
fe
fos o = Yy m m= Hy + Ly
fo o e = Hrym me 2y
)
m:6
28 Dexive
e SO ( Atbm),)
Slﬂ(ﬁh)
{BoARD: 2027

29 T wefeackive wndex & demsex medium L with wespect to wavex medium
2 Um My and caitical amgle fos thix pais &) media 13 1., thew cowsect
selation blw 5 & dc s -

A Ny = Simic B. My = tamd,
C. T),Z = J—/'(:am»{C D- -n]Q = J—/Sl‘ﬂ-{c
=) 'nql = _Q&-MM_
Siny

vohom L=Jd. them B= 30



N = SI.'Y)K'
SN ¢

My = L '
5\"YHC_

30 Dsow a gsaph blw amgle e’b uncidemce. (1) amd am@le o?{;L deviation (&) Jox
a tyiamqulag pism.
31 psove that R=Rf ,toe COMCONE MISTOY"
33 If a cemcave leme &5 28 cm focal fonaH, 13 placed un cemtact coith
convex lems &) 20cm #cal [emgth, them caledate the powes of the combived
lemg ,bozsmecﬂ btf this combination:
> i = -8 w5 f o= Y --UD

v [, . - 1 R0 _
fa =+ Qoum = tR0 0 o 0 = 4fy =+5D

cemnbined poloes =
P=RtFh = -y+5 = LD

33 uohad (3 compoumd micvoscope 7 Dsaw a say diagsam o the fosmatien
of om image by a compownd micvoscope.  Guiefly describe its working
amd dexive %—mrm,ula Jbows it magrufication:

B Compownd Micsoscope - The mucsoscope ushich has two coaxial

lemses , ewe compounding the effect of other
18 Keusm ag compound micsoscope:  Compound

MiCcx05Cope —
M G)s\jcck lems
Gi) Eyepiece Jens
Rwd cliagyam - Eae
Piece :
object |
Lens | @
A U, E ‘«“(‘
V.
! B' :
g"l B o) £ TOI
<__'-VO_7,Q1
S L{o‘—>' Pid _- Q
/:::' - : O&C
i <~—D—>
I ’H“
< Ve ?
woakmj - A Cernpoumd MiCs0Scope Contaums

two lemges -



) @%ecﬁ lens an eye piece lems
\'4

AL
— Lens meaxsest - LemS meavext
the @bd'ec{ 1o eye

—  The ope_ws{uxe amnd -Focctj ’em\c]H) @‘{j e,ljep;'ece lems
43 gueales tham object lems:
—  Objedt leng Jﬁmmed yead unvexled, lasge xmage-
—, The image jovmed by ohject lems, cesve as object
Jos eyepiece Lems.
— Eyepiece lems fursthes magnify and Josm very laxge, Vistual image-

Dexivation -~
maR'Bo’  tamge B - A6
Ue
w0 X PBC tono( = X = AB
D
Put v e4" @

m- A8 |/ ap
Ue D

AB  Ye
_%&] = masniycica{'ie’ﬂ @fj eJQj(-Z‘chf\/e lens - rﬂoj
B
M= My, x D
Ue
ms Vs (D) _
U (Ue) @




D= 2o
Ue fe
put v eq" @
M= -Yo D
Uo (l+'Fe)

_'LP§ image 13 %D?fmed oo -

‘F@ -0 ~Ue
fo = Ue
pd 4 g™ ©
M= =Vo (_D
o ()

34 what 18 Telescope ¢ Dwaw souy diagram gfbimage :bozfmavh'e'r) by
a Keﬁmdﬁﬂg telescope - Desesibe working and dexive {jozmuuq @‘ﬁ
ma gwification:

= Telescope - Teleccope 13 am @N:fcal vnsksumentt which 48 uged to

pdee dugtamk objeci-

o Telescope =
@c&fad-?'na Q&Bl edﬂ'fng
( Astsonomical ( Casge groum
Tele Scope) Telescope)
Re,biacjrihg Telescope -
rect
- I LUY)S

Eﬂe?iecﬁ
ens




wofkuhﬂ~ I m,frmcﬁﬂg telescope , we vse R convex lems which
ave called objective & eyepiece lems. Apesture amd %oca)
lemaHs eﬁg @Jed'ed-ive lems s lasge cemfaze +o eye piece Gb\s'ed
lems :toxm Smal), zeal umage at focuz s okject lems - This
image Sesve aAs e{%’ec@#ﬁeﬁe piece lems: Now eyepiece dery
MQSW-% tHhig amd %’Dvm lazge vivkaal imaae at co.

Dexivation -

35 wshat will be the JngCaJ lemgth e{j a comvex lems whose powey 43
+25D7
= f=4p = dhp = oUm =Yocm

3. TThe xadius e#j cusvature @{5 a CcemcaNe MixsoX IS L& cM, what
15 the focal lemgth-
= f=R = R
.F:—QX/Q =-lycm

3% Mixsoy %qu-
38 - Sim [Atém
p= S (A+ém)

Sin(6/7)

{oARD: 2024

39. ={ the maa?\i-ﬁca{-}eﬂ 015 am G—P{—fcoJ imctsumend 3 negative
them the image will always be formed -
S Read & imvested:



Yo If the magnificatien o objective amd egyepiece 4n a cmpound
micxoscope 48 ‘M. amd ‘me’ zrupech‘vei‘j- The total magnifying
powex (m) oﬁ the micyoscope will be -
> M= MoMe

ys- Radius @{5 cusvaturse efj a emcanve mIsroy L3 Y cm- The value
@{5 its focal lmg’c‘n I
= {:%::%“t = -]CM:

U2- The magnifying powes @B a smal) telescope 8 3 amnd the
lemgth elb tube is loocm. find _tocal lemgth S @J&Jed amd eyepiece
o}y Telescope:
= m=3
L= loocm
L= £ tfe =loocrm -

I
m —fZ_S

—fo=8fg
pud 1o eg ©

'Fo +‘FC_ = loocm
9fe +fe =looCm
fe = locm
amd fo = l06~10= Focm.

43 Total imternal seflection & misves fosmula:
uy.  Latesal displacement & Lems makes foxmuda-

< o84, LTKE
0095, SUBSCRIBE
np 7] Q?° HQQE
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