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(Ray Optics and Optical Instruments)

9.1.
9.2.

9.3.

9.4.

9.5.

9.6.

9.7.
9.8.

yf@r  (Introduction)

g&Tel ®1 uRTad (Reflection of Light)

9.2.1. ¥Adal R WREdd (Reflection at Plane)

9.2.2. YP¥ Wadd & A\ (Laws of Reflection of Light)

9.2.3. wwaa guur # yfafds (Image in Plane Mirrors)

Melta Yl gRT Yrel &1 uxmEcd (Reflection of Light by Spherical Mirrors)

9.3.1. Teilm TUoil & forg wiew g dun @har 3w d W (Relation between Focal Length and
Radius of Spherical Mirrors)

9.3.2. el gUur ¥ ufafdsg &1 971 (Images in Spherical Mirror)

9.3.3. <Tuui &t IuAfAar (Uses of Mirrors)

9.3.4. fa= uRurdt (Sign Convention)

9.3.5. el qUur & forw @, u, v @ £ § [y sfer@n YU WHIHRT (Mirror equation)

Y&Tel b1 39add (Refraction of Light)

9.4.1. 3madd @ faa¥ (Laws of Refraction)

9.4.2. 3% Silgq # sgacE & SareRY (Examples of Refraction in Daily Life)

WIS BI0T TN YOI 3M=IRe WRTacH (Critical Angle and Total Internal Reflection)

9.5.1. vofa # yof sT<iR® wREda e s9a Urenfi® sigaam (Total Internal Reflection in Nature and
its Technological Applications)

YHIe B Ml YssI W 39acid : a=a (Refraction of Light at Spherical Surfaces : Lens)

9.6.1. Weilm gyt & fog fAg 9Rwidt (Sign Convention for Spherical Surfaces)

9.6.2. el 3fadel Y R 3(Ugdd b1 ¥A (Formula of Refraction at Spherical Convex Surface)

9.6.3. Tellm SUA Y W AUadd @ g (Formula of Refraction at Spherical Concave Surface)

9.6.4. UYdal &= W 3Madd (Refraction by Thin Lens)

9.6.5. &= gRAl @& few =g gRurét (Sign Convention for Lens Distances)

9.6.6. w=ai & yfdfewa &1 fAwivr (Image Formation by Lenses)

9.6.7. @ & faw u, v @ £ § ¥ i@ o= ¥F (Lens formula)

9.6.8. =4 @ &Han (Power of Lens)

9.6.9. WU® A YW Yddl =A@l BT WASA (Combination of Two Thin Lenses in Contact)

fisw # smgadd (Refraction in a Prism)

ya1fRIes a3 (Optical Instruments)

9.8.1. W& el A1 3m@e®d A= (Simple Microscope or Magnifying Lens)

9.8.2. wygw geaesh (Compound Microscope)

9.8.3. gxaefi (Telescope)
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(i) 9EdT & 9gEr UBRI b1 97, Rl a7 g
JuRdfeid I&d & Sfafd dEdl 9 B YPid b AJAR
gfafdd gril & 2 |
(i) afe g faxor fHe dag W rfierdaq smafad 8xfl
g, @ 98 WIad= & YA oUW Sufdd drel 9Y W
IO Al I B |

9.2.1. 9¥Hdd R WRTadH (Reflection at Plane)

GHAE IR YD WRIGAT & (U 89 FHae d GRax
g% A1 R YHIY & WIEdT B TSl Bl AR UT
BRI |

Aaffa wada (Regular reflection)—<d &l |ader
YU R G BT YBTeT AT fHAT o A | UHrer FRar & a
|1 wRrafdd f6Rvl WRiadd & FREgER e faRiy fawm |
dred) & | 37 3G Bl ofd g9 uREfeid fbRor & 7l § @
g 1 g9vr g Iwadlen Qs ad1 8 W= 39 faRkad s
foemell W WY W IE BH TP HH fows <ar B a1 fowrE
TE A1 2| T WEAT BT AT Wadd ded & | o &
o # fa@mar w2 |

YOO

JAATATNRNRNRNRNANANARARARARARAAR Y
RE—fafa wecE

fawRa uwrmada  (Diffused reflection)—<d ¥ &l
gl fedl GRex g R fIRar & o1 g8 i fazmsi 4 oo
TAT 2 | YN I §RT UBIRT Bl T & 4 IRI 3R Bet
@ guTd $I [49Rd Wad= $ed 2 | eI g9 awgall bl
foafka uerer 9 & dwd & Rifd agavsa # o &R gf &
H1 gl B fIaRd avd =d 2 |

fa—faafRa W=

TP BT Al I BT AT AgAvST & BRYN faaia
YHT B YATE € & STdih SR AT & gl & argHvsd
J IreR e TR B UhaH Pl foErs <l 8 |
9.2.2. y®rel wiadd @ f3a8 (Laws of Reflection of
Light)

foddl 9 | 9B & graaq frEfafad 1 faEi @
AR BMI B | 01 gIadd & 9w deEd 2 |

(1) smufaa fab=or, smuae fawg W= aif¥er qor uRrafdd
fop=or 47 v & 99 | B
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(2) WRMEAT BT T AT DIV & G_ER BT B
JAT Lr= A

G) afs &w smufad faxor &1 faen # o1 afRads a=d 2
a1 wrafda faxor o foen #§ A gRad= g 2

(i) amdfaa fa=or &1 fazm o Rer @ gu Afq g9 |90
D SHD d H & gard o1 A1 wRrafid fBRor st
faem & foafoa 781 2t 7|

(iii) TBTeT & TRIFdT B 9 fad f wWads ge, A"
g8 WEe 8 AT dishd 81, & D fog b o 99 7|

(iv) afe gHIer & WRrad= a9 7199 F AT 8, A bl
7 9 gRdfdd 8 Sl g | 3 $1 Wie H 9§ bEd
2|

9.2.3. ¥Ade guur § ufdfdw (Image in Plane Mirror)
S9 89 SUU & 9 Bl avg (f99) @1 @ § Al

Y9 H IH I DI AR a9 S 8 | 59 P BT O B

‘gfafes sea & | g9 aRbreT 99 g&R 9 & S Fddl

3

“gfe gere B fERol awg @ W fag @ =R
RIAdd & gear e gae fog w) oer el 2 srerar
B g fag & ol g8 udia Bkl € 1 59 sW fag &
ugel fag &1 ufafer @ed 2

(i) ured uReda—w9aa sdor ¥ Ufdfew o1 sTHR a%]

() & MR & TR
AT B qAT Pl W
g gt 2 dfes
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|qAdd g4 H o feE fra—ured gf¥ads
g% @ yfdfer § @18 ok faen § ufded] gRad @ ured
gRad+ FEd ¢ |

(i) ufafas o Rafa—wwaa gdo & yfafes gdu «
W6 Sl I B g R Iar @ faH g iR gUv & A
¥ ! B 2

oL

(iii) wfafers @t upfa (smwrf)—wwda U 4 a0
gfafee G MR grar 7 | oA ufafam &1 gq fa=dl
I W T 981 BR Adhd 7, difd gErer & fewo gfafas
J& gga H oraHef Bt 2 |

'
P\\
i~

fe—awae <dur 9 ufafd=
Bl uepfar (3mr)

Ifg fHdl @Rget el B Bl Iqd fHAT |
F UH dd R Hels (difermn) &= & Y a1 /B gad
3R BT T IRIGAH dA 99 ST 2 | T YU BT e
U0 Ped B F T UBPR B B B—(1) Fddel g,
(i) Sad U |

3radd €91 (Concave Mirror)—dg &4l 2rdl &
foTe¥ URTac <4l g3 IR | Al 2 i el b <R
BN IR FT a1 RIS BT 2 | T4 oty Ml & dIEx
B MR B W B | o B o () W R T R

L C % afef C |
ERERES=E HAs fda
del M, M, & dd
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