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25.0 cm T W W@ 21 Y0 G R 30 W RS W F @ W fE
Ty yidfeae W< 817 gfafdd &1 Yhfd aen dEsl A i)
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3yl

fda-9Es1, h= +4.0 cm;
ﬁ?—{ﬁ, u=-25.0 cm;
HhE T f=-15.0 cm;

yfdfda—gd, v =2

gidfda—dEst, h'=?

TEEr (10.1) o

1 1 1

—_t =

v u f

q A1 1 1 1 11
v f u -150 -25.0 15.0 25.0

1 -5.0+3.0 -2.0
v 75.0  75.0

W I YO F FEA 37.5 cm T R @A A1 Hafs arafasw 7

q, v=-37.5 cm

h’ v
3 U, e, m=-——=-—
h u
,_ vh _ _(—37.50m) (+4.0 cm)
A== (-25.0 cm)

yfafda &1 S9E, h'=- 6.0 cm
yfafsa Ioter qen smafda 21

g3

I 39 3G <40 H WHT I8 A HITSQ SRR Fshar-BRn 32 cm 2l

2. IS ITEAA AU S IFH 10 cm g0 R @ TR foa &1 919 Ton smafiia
(SIgT) arEdfas wfdfse sam 21 gfafas gd0 o a8 W R

10.3 YR ohT 3T

ot IRl ATeTH W YRS Wt W@ W THA A Yid B ©1 ST TR
Toh UREE e ¥ g W WA R € S B €7 9 ag o1 o W
W@ A T € A1 1o e aged 87 &6 A feA-ufafe o Fw et
i QAW M9 3@ e o ue W R R O Stuen dret A1 ueR w5
Telt 3 g W Bl ¥1 SHI YRR, S IS Gl hid H1 wid (foee)
ot gfsd Amft | @1 o 7, @ HiE % WE o $W W @A W AR
33 U TG BId &1 WE A B 2
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F 3o foRdl e o WA o W U | Tt dfge w1 eniferes w9
Y Td @1 R? I8 A q1 U % FRYS W (3rUfd it # Sud gag
W) 2 Tl B B1 SO <@ BN R U @ fRE e o @A o
@ g T (side) ¥ ITH W 0 TEAfTH e ¥ 9L YA B 1T
IFEl H A Y [T TRR &2

3T 9T H TR €9 | gt Uf9a oF 48 B Sl e R faEm &
HfaeT o U H g9 W 9 3MUeh UM UgeH arel YehTe, UfEe o Ut 9
X S 9N HI I § 91 fEen @ o1 g3 woid g €1 6 SR ufhe
<t g8 T Bt €1 3T HRON W, 9 e o TR ki P i W B
T@d & d 9 I3 gL WA B 2

IfZ U o TH R TH HE S 59 9 ORI a1 ardE w1 det
FX, 71 99 Ff ifger 3o & gEr g Ra? Ak g *ie o wE &
TR s & e ¥ giaeenfud #X €, 0 99 oft $1aR IE S9E 9%
IS TdId BI? 39 @ T STORT-STe Hieadl oF Il o faw 37 g
1 fodR STerT-31em €1 3 Yerwr gied &d 2 fF yehmer |elt weemt | uw
& feen & o9 & FAN TH i el © TR S YR T Heem ¥ g
men ® fReT gl a1 @ @ W WeEm | soeh eRw &1 fen ufEfda
B Sl Bl 39 uREReT % R 9 9w ey sk sl

feraTeRea 10.7

Tl @ 98 TH dTeet i ddl W T fqaht daEm)

3Ol 3TfE & gt o S, e Tvd (side) H @ X g i
Th IR | 33 HT YT ST F1 319 GFHT1 331 o T%A B
T 8?2

39 fHarerary &1 IEUII AT 38 Th R B w3 B F gt T8l
g T €

39 T § 36 % o fau ®wfeu) 39eh W1 o0 e Ha &1 gad
SIS

feraTehea 10.8

frdt 091 W TH a1 IUCH HU W H IGH! dell B TH fgah
Em|

FR G -+ R sfew) 5= faawt i fe@rE 371 % 3 9w ot T
SRy

oo s @ foees & faeey fhg iR w2l & qHT SeM & Sigu)
ot feafa ® fages &t f@d Wewl = fager 3o feafa & 4=:
fe@rE 39 oar 22 I8 Sl G99 § Il 872
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FR H g Slem W faeent R @ fR@el 3 o €1 Tt o STedE
o Rl Teeht ot arsfaes feafd ¥ dig-o SW Sel g3 Wdid e @l

feRaTehea 10.9

T W @ Th T% SIS Sl IS W Tk A el T wifaw)
T Y@ % SN TF hid 6] ©Id 36 YR @ F 9] T FR) 39
[ 9 I HIUT I

wid % 19 37T @ % 9 h] 99 (side) ¥ R@U AT R @A 22
W%ﬁ&lﬁﬁ%ﬁaﬁi@aﬁﬁ(edg%)émﬁéﬁgﬁm
Bl 22

34 HiE & A9 H 39 GHR T@U fF I8 W & Afqciaad 811 1@
3T 1 3@ &2 1 hid oh Tid o HId W@ T AN g1 g3 Fedld
Bl 82

@l 1 FE o id & SR Y Gu| 1 e o A= T F 90 33
TN TG B 22 T HT B 22

10.3.1 T F MITATHR T A qTdT

Ffg o T W R ok TYad k1 UREEAT ] GHSH o folU, 3T T
ERICTSIEECT]

feraTeheTa 10.10

Teh SR 91€ T %S FFS H1 Tk I, TET A $1 Ge™a 9 Tmsu|
e o FW o= § FHiF H ThH FAFAHR e T@u)

e § i 1 ®RE Fifau) 39 S 9@ %1 9H ABCD W@ B

TR THTHA A= i)

T fod, 7 <fifST E 90 F SeaieRd: 39 YR st fw fumi =1 faem
arel W@ R AB ¥ IS &0 A6 g5 Bl

f7 E qen F < ufdfdsl i fooda waew 9@ few @@ 2 e, 7 G
qAq H, ol 39 YR T f 3 fd ©9 E den F o gfdfss T died
T W feed i

fiei den w9 @ g

fAi E N F 1 Akl (tip) o1 fearfqai =1 faams aen 5§ W@ &1 AB
% SgEUl 9 wifsT EF, AB § fag O W fierdt 81 3¢ yoR i G
o H &1 Akl 1 ferfaai st faemze qen g9 W@ il %R CD % 9e=y|
M ST HG, CD ¥ O’ R fierdt 21

O T O' &I fHeEul EF =i «ff P @& @Ry, s@n f & 10.10 o
forgferd @ gr1 <wifan T R
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9 foRamhemd ¥ o119 Ale & foh g fhRa
3 ot fewm fageti O den o W fEfda &t 2
de wifst foe 3@ a5 O da O A UREEd
e i gereh i aed gl W e #1 AB
foig O W T AfHeld NN’ @ifeg qe g6 31fHers
MM, CD & fdg 0' W @ifaul fag 0 W g
ot foRe wiem 9@ §eA "ieW H 3iid 9 |
g W qo9 L W@ 21 A Hife & gepmer fomeo
Afireld &1 SR g St 21 O W, THT fHor 3
w9 ¥ 9g H IAq T e | foie wem o
o R B1 g R stfaets ¥ R® gg S
21 I YU Tdel AB de CD W 3Td il
eIl 39S 10T o |l i gl hiferl

o 10.10 ¥ a8 AB W W& fowtor EP fast ,

S 8 O i e 10.10 STFAIFR Hi= & Tid § JHMT HT 3T
fror & @en o'H ffa foreor 21 1w <@ wehd ® R ffa v, ermfaa

oo &t fRen o TR B U@ & el 8?7 AR s o Wid oh

fauid weshi AB (AF-+id FAqUYS) Tl CD (FHiF-A STYS) W

WehTYT TehT0T o6 g w1 uREmr TaE qen faudd 81 56 wrr 9 i fe,

amufaa feptor o @i feperd 1 ety wepmr foor o efer @1 wiffees

focemoa gl 21 ARk g fRor 1wl o iUy W eifictsed

3fId 8 d9 1 BN? W@F hieh T it

3 3T YW o e § uRfed 21 Tuadd WeRTel o U YREed
MeAm ¥ W H Y9 F W YR K1 A H IRedH % wRO e g
T T9d € foh eI b1 ervedd ffvem feml o emeR W og @)

e o e frefafed €

G) STafad fo3vT, ST9afdd fahXoT T 31 H1eEl &l G &< ard I5

& o fag W fycra g4t wk & a7 d gid 2l
(i) IR & fopdt fAfv=a 37 qor (f=a areml & 79 o faq saaq

I FHT ST (sine) T STIAAT HIT HI T (sine) HT ST R gral

g1 39 fom &l T @1 ruadd &1 fem oft wed B (T wm

0°<i<90° & T ¥ ®)

g SAIAT 0T B qA r YA BV B

SINt - _ fromian (10.4)

39 feri oF AN i TR AW HT TS WEAW o @Yl STUec
(refractive index) HEd %I AT AYedlh o IR H &) fomar @
HATIT R
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10.3.2 3TUad-ieh

3T B Bl 31 FR o € b o Y19l 1 oo ot e et €8

T RS WeAW W TR H YE9 R © A g8 g WeAw o eror fawm

TRafdd #= ot 21 frdl fSu gu weemi & g\ & faw g o feem

IRed o foR 1 euadish o &9 § off wred fRar S Gehar €, S

THHIT (10.4) § I 95 B Yehe TH A1 i 2
AYSHIF i Tk Tecqol sifass Tl fafi=r meamt o g o =R

F1 omiferd W, § Gag fRar S @@ B F® <@ e ® fw fafa=

el W YRl STA-3TeN Wil § gufd e @1 frafa § gem

3% 10° m/s 1 =Tt Y JAdl € S foF gahmer ki forelt off Aream & &1 gk

Al gaaH o1 &1 91g H YeRTe 1 o el 1 eruenm ot @ %8 g

Bl w" O U § 9% U w9 9 WS W {1 S W o g % fog
AYFAIF T I A WeAE § b w1 = R® R 2, S A e

T R
o 10.11 ¥ 3T ATER TH YT &I fohior | foaR &% 5 A@read
1 | W 2§ Yo Y W R1 A AifSIY, WehTeT Y W WA 1 H o,

T e 2 H u,B| WEAH 2 1 WEAH | o Wiue 9o, Wead | H

YRS kT T qA1 HIEAW 2 W YHWT HI =led oh A g oFHd A Bl

T W Hohd n, § R0 w ¥ 38 w9 % w9 § T JehR e

F E-

e N s s
WA H YR ®] 9@ v,
3Et deh 9, HILAH 1 I HILAH 2 o WUl el n,, d UG w

HEGRE R

_ meAq 2 H G HI W v,
wWerH 1 H Rl H AA v,

Af mem | fafa =1 9y €, a9 "@emw 2 1 STvedR

Y fafa & |ue 7 ST g1 UE qieAm s FRue sTuedich

(10.5)

Mo,

(10.6)

an

A 2 (FD| e #) e Faw o, o PR e S ) Atk e §
YRTST 1 AT6T ¢ & a1 H1ed9 § Y19l 1 =0el v & a9 Heas
1 STUEdIH n_ BT

9 H RN & AA ¢

192

n, = < =— .
" gy H YRSl i A v (10.7)

men o1 TRUe STqed-ish oheel S7YddHIs e & HRUN 10.3 |
IS WAl o YedHleh ST T €1 WRON § Ukl A BT TR St
ST, n, =1.33 T 38T 31 T oF g | v o1 9 qon S § yhw

e

2021-22



% S T SN 1.33 €1 SH YER HIST Hid 1 AR, n,=1.52 T
21 UY ke oFsh LIl W SR &) 9efy Saeh! 37 Siihel i 3w HH
1 SRl TEl 2l

WROM 10.3: FB FAHS WM o Ul STIach
reTy
EIR TS STeTEd 1.53

1.0003

ERg 1.31 @i s 9% 1.54
B 1.33 FEA SEHCHES 1.63
Uehieia 1.36 T fede &g 1.65
IERULE] 1.44 wal (AfTRT) 1.71
Huferd e 1.46 e 1.77
AU 1 o 1.47 g 2.42
EEIR] 1.50

HIS HlE 1.52

RO 10.3 W AR FifSU fF I8 snavas & o iy T wem
F1 THEH T o Ifue 21| S| o o, fedifan faae eTuedie
S W 3fies €, el i 3TYET TehIIvTeh WeM €, Tafd SHeR SeAHM S
S 9 HH 2

fordl AT Sl YhTRT i STEfdd I i &THAl i SHh YhIRIH S o gl 9 e
TRl ST gehdl @1 USRI S k1 T THfv=d Tyl (connotation) B 21 I8
THHM S o GHH @l 21 39 A § eH ‘o HiemH' aun ‘weH HiemH' Y]
YA L @ Tl Orqd W gkl 31 Y ‘YeRiveh foxel Wiemm' qen ‘WeRTiieR e
qeAm’ B BH e hE Thd © foh RIS WIEAH Y WIEAH k1 1Y Wehivrh UEA 27 T
A k1 ol Hid U, A STadih ol HIeAq SO 1 STUeT Yh1eTd e 2
O Y YR Al AT Fohireh foiet weam €1 foiet e | wehrer i =il
e HILAH hi 3TUeT R Bl ©1 37d: fored wiemw 9§ §eA WiemH W TEA i aredt
YIS hT fRor ofidt &1 STt @ qen sifield Y SR g St 21 S 3 e meH o
foret weTm | T A @ A STRT A 9 Sl € 9 9% Sifueid § X g W 2

7 i )
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g3+

T oF HIEAY i ) G i)

I o1gH TEA Il T Bl Uk TR0 S H RS o et §1 o gehren feneo
sifyeta st SR goptht stean ifield | g g7 Sy =12

2. UHW G G 1.50 STYSHIF 1 Hid 1 i H Y91 HIdl &1 Hid T THTT i
1o fepert 22 Frafa o wehrer 1 =t 3% 108m/s @l

3. WX 10.3 ¥ AR YeRTiTh T oh HILIH i T HISIC| <[AdH TR

4. ofaeR! fRUfEH, IR 1 9t aun Sta iU U ¥ T 9 fRad g qag eifes
e Tfa ¥ =rerar @2 ROl 10.3 § fGU MU Shel w1 SwEm Hifu)
5. BN o 9ol 2.42 B1 39 HYA 1 1 AIE €2

10.3.3 M <@ gRT 3Tuad

3o ot SIS 1 9igd BI XSl 1 3@ o T B2 eTads o | &
SYIN &I @ BN F1 HH AT AaH® @d o S hI 9 B

THL W T? FAN THHT IS THASA § A1 dfhd 7 F Ag o9 W " ©
7 foraR 9?2 9vdl | &6 oG w1 € ST wd € TS % AadE |
ff g o g 21 g @ 22 9% vk fRwl %1 fRd YR Higar 7?2
39 3=ec H 'YW 3l fowa H sremEA i

T g3l @ oy gen i uneel wied, et U A S g el €,

(b)
faT : 10.12

(@) 3T A9 F1 AGEGRT a1 (b) 379da &g i
3T9ERT fohar

194

G Feard 2| HH 3 T8 TR 9 # HH
T FH TH IS WA B Tl TH e ¥ gEa
S HHAA B Hehdl €1 fopdl of| § 9l 5t @R
SW I MAF TS T Ghd & U dH Hl
fg-3e1 <9 ®ed €1 =W o Sqo WF o
Fed 81 J8 TR 1 o7Uan o9 9 e el el
IqA A9 FHT foRwon 1 o 10.12 (@) H ST
FTER AERE Ha1 T THifeT e oEl w6
ARTERT AT i Fed &1 S YRR T fg-3fema
o9 3T ® AR dfshd I e g 9 oI
BT 1 98 o= w1 erven TRl 9§ Hie B B
TH | g fheon &t fad 10.12 (b) ¥ ST
ITOR ATERd wid B U@ ol ATERY
o FEd & fg-3aaa o Y sEad o |
EaI
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freh ofg o WR 9% SUot @1 SIEl 3rEdd, & Mol S e €1 3
Y Y% Y Tk Tl T AN Bl Bl 37 Tedl o g ol o dehdl ohg
FHEAW T &G T TRl % TA: 3TeR C 3N F&faa fFan s €1 Fifew
oG o 3 Tkl R ® SEIGT TR C, 91 C, 5N Frefud fohan s 21 fnet
o o Ml Fehdl hal | TSI aTell Toh hiodieh Wil W@ ofF w1 g
Y FEA &1 AT HT g 65 SHRT UehTiVTeh ohe Theardl g1 T8
#eR O o Frefua #td €1 o9 & Yehiivreh ohg § TR el Wehrer fepvom
famr fordht fomrem o frfa gt @1 el @+ JRER TR@r F1 g
M TEHh1 R (aperture) HEAMl &1 30 ™ | oqq fog=m o &n
had 31 oidl d HitHd @A TSt R 3Teh! Ikl a1 9 9gd Bl
? SR <HT aehdl ohy YRR g § UM g0 W B 21 TH o9 B gRE
o Ul I HEAN 21 9 fohdl ofg W HEier foheol smafaa et € o s
Bl 82 39 UWeH o folU oMEy U fRAmhed
TeramaneTa 10,11
=aret: 39 fRarhed H I THI STEl e oft ¥d &l R
e e et T L e RS e e g 8 e g e
Ghdll 21
T 3T @H hi T T | Thfeul 38 T &1 R e sifsu)
T oF YehTYT I T TS Hi T W FHIhAd hIfT| FH 1 Teh 00
THHRER Yidafad G hifrd|
FHITS A1 @9 hl F® 999 o o 36 feufa § ywe W@ul & ot
2@ e 0 eran ©2 UEl 4 il B2 TRarRed 10.2 @ 39 Sl
T RO FHIfS
FITT o™ ol & R Y3il S eIl 81 $o Tud 99 I8 ST
ff Thg Tohdl B UHN A BT 82 A W A Sl e w1 R0 FHiaw
Tt E A9 g¥ ar R uE fiew smesR fog O T A #Ee W
Afirehfsd +X < It §1 ada §, wE HI e W I8 THASR oY g
1 yfafaa 21 Tk foig W gF o WRTT HT Hohs0T SO S hdl &1 3Tk
FHROT A e ol 2
39 BH Th oF hl A 318 & T G Rl W faeR e ?
e ST YeRTe k1 UH ol 1 fRd ofg @ ard € @ 9 g @2 o
3T o o faT 39 o 10.12 (a) ® e faqa oF o fau == 10.12 (b)
o gwifan T 2l
o9 10.12 (a) 1 HFME® f@U ST@ oF W &I 31 oF HHINR
TR 1 gd Gt frol eufad #1 3 fRl ofg 9 etvedd o uved g
d W TH fog W AfERa & S € gEm o W A g o o g
TIehH HEAM ¢l 3TET 376 TH Iaqel od &1 IR G|
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196

o 10.12 (b) 1 SAMYES® If@U| TEdA oF W A 1§ o6 AR
TRTET i 3 TR0 safad & W T ¥ Rl g W eivedd o uvem
qeA 318l o U fog 9 dfd Bl Udid et 81 e el W ¥ fag
ITAA G KN T WIRT Fead <l

e o9 forelt ow o faudid I ¥ TAiaR ol &1 o < @t STueh!
Teol 9 fouda fson & SO0 4= wied WK e g© wied & efud
FT ok U Y 1R F o1 WA el @1 Jenfu, fRE o9 o < ge el
2 €1 5= F, 91 F, 5R Frefuq foman St 21 foReht <fg o 9o wiwd a1
TRIeTe T ¥ 0 WIkE g wEd ¢ BiRE T R R f gR
frefaa fran S 21 o fordt S9a o9 ) ®id 0 59 7R 7
Tohd &2 forarhela 10.11 1 TR0 HIfU) 39 fomarremy o ofF 1 feorfa
qen g o gfdafaa 1 feufd o o= &1 g o9 &1 di-Tehe (TRTT) Hikd
T a2

10.3.4 Al gRT yfdafae a==T
oF gfdfaa v S0 22 O F YR o YT gl Ufafed &9 ®1 S
gafeisi s Uehifa 1 87 3AEY, TEd 396 o o oIy SHeR eI il

feraTehea 10,12

TH 39 @9 aliforel foparpema 10.11 o afvia fafy g saet af=ehe
TiRE T TG it

Teh el Ts1 T =ieh 1 GAM ek Ui T G @ 39 g ifag
o for=l < ST T@edl o s i gU AG HI HiwHT T o SR B
oY hl TH GH-LT T AR 34 e W@ W 39 YN Fau fF ol
%1 TRV &% 39 @ R fem Bl

oG o A AR T W@ HAY: " & F A 2F o dasqedl el
= Sfaq ol g eifRd wifSw, S ®Hw: 2 F, F, F, 0
2F, |

Teh STl g8 WiHe! I 918 3R, 2 F, | 1%l R Fau) o = faudia
foon o W@ T W R TR TR T e yfafdd aAEy)

yfdafsa o1 Ypfa, fafa qen smifars @es A Hifsm)

74 fopamehed ¥ foia &1 2 F, | ofiel g, F, 91 2F, o o=, F, W qe
F, 3R O % o9 W@ %X EVET 39 Ui i e HISC 72 TRV
it

faa =1 fafa= feafqal o fow sva <@ g0 9= U gfafde &1 9eid,
feafq qen emiferer gres o1 i foeeor groft 10.4 § fen o 21
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wﬁ1o4mﬁﬁfﬂ?ﬁaﬁﬁé€fmmé@maﬁuﬁrﬁaaﬁm ﬁaﬁramsaﬁfazﬁwsa

ﬁmaﬁ
anﬁf&m aﬁwﬁr

tIﬁEFHF‘T{ HAfrR Bl EISICCACRINSS]

fog 3R

2F, § W F, 91 2F, & o= B ArEdfersh T et

2F, W 2F, W BLIERCIES EUSIECACRIISSC)

F, @91 2F, & o9 2F, 4§ W ag (foafea ) ArEdfersh T et

HIHE F, W A W it &9 9@ @Sl EUSICE RIS
AU FAferh faafa

HIHE F, a0 o o foa @ a1 (faafia) ST qe e

EEAIRCC o) g o 3H AR

o o4

MU o7e TRt oTadal oi| g1 o Widfaa &t Wepfa, feerfa qen emdferss
TS 1 Teh [hamehard R 31999 &l

TeRaTeReTT 10,13

T aaa o AUl 38 TH oY ©T W AEn)

TH o U 3IR T Soidl g8 Averd il FEu)

o o gEd SR 9 yfdfes &1 Yerr Hifsw) yfafss w1 Ak g & @@ w

T YT S T T HioT| A T T9a 7 81 O gfdfss ol o9 5 9 G

g 3fEmu)

yfafss &1 Ui, ufers @st don @f-ee feafa e wifsu)

HITa i o F ¥ o SIS Ufdfed o Fest ¥ URex Ale hifse| Sta e

1 oG ¥ g L @ e € o Hffee oF WEs W 99e gdr 82

SYe forarneny o1 Gfare foeeor 9rofi 10.5 o fean w2

wﬁmsﬁﬁﬁﬁfwﬁaﬁa‘fﬁmmmmaﬁqﬁﬁaaﬁw feorfar qen suferw wES

---
MU WiE il can

HIHE F, W srcafaes?,ﬁa STTITET qem Hien
T qAM WH h HIHE F, qe STOTE e Hien
13T % O TR FF O
o g o g

Tq fHaha 9 o9 = fepd feed 27 ofadd o9 §ed Tk
I, T 9 S yiafss s, =R foa wEl of feem =i

TehTIT — Qe qe 379 197

2021-22



10.3.5 TeRtuT 3RET & IUANT gRT wiEf § ufafsis s

7 TRl @l o 39 ) |l § ufdafsal & a9 i fefua s ged
B oo o of|l o o9 wfdfesi o) wepfa, feafa qen emifers @est o
FEE HE H ol TER FeEdl w3l oa ¥ fR em@ e & fau
et <doll &1 wifg g0 7 § ° fordl < foreoll W fomm & "o B
() foa 9, g=7 919 o HIR TH JIell his YRl 6 39a o9 |
3 o I¥E o 10.13 (@) ¥ MW SATIR o9 o T
IR & ®ied 9 T

a7add o it feafa o wemr
A — fertor =1 10.13 (b) ® TWiT
-y v F, F, A e T Wied ¥ TU9Rd gt
Y Bl 2l
(2) (b)
farT 10.13

(i) =T T 9§ oA Arelt el fohivl, 39a oiF | A9ec oh q9Ed
qed el & e fria gnft 38 fo 10,14 () o <o @ R

3TEad o o T By

R fherd wdia 8 et

(\ T ehTel R, ST9eRe o

>~ Q 0/ T ET el % G

I\U ‘ F, By A & ffa =i =9 5 10.14
( ;’ g o (b) § <wifen T Bl
a

faT 10.14

(i) 9 o YHRIYTH ohs § T el FehTel Tohul 3T9ec o q9=d o
Tt famem o ffa =it @1 59 991 10.15 (@) 920 10.15 (b) ©
29 T e

N

| N
(b)

(a)
faT 10.15
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o= 10.16 ¥ 390 @9 g Tl foa &t o fafaat o, gfafsa o
w1 fortor s@l g/ <wien T R fEE 10,17 H stedd o | g faa @6
fafa= frofoal § gfafed a9 &1 fReo sT@l g1 <91 T 2

S
=
TR

Y

(a)

(b)
forT 10.17 saaer &9 gRT &4 Gfafaa $T gofa, afa qor g

TehT — TG el STqe 199

2021-22



200

10.3.6 Teia oiEt o o fog-afRuaret

ol o fore, g el o S g fag-uRerd stoend gfe o ol o
fruftor & fau g9 ==l off = foml o1 STondn haet, wT sdon ® g
St ST oA § A S E R S e W e e SR
fau S 21 UROEl o SER SUG of 1 Wihd O YFiHeh Bl ©
SEfeh STEqe o 1 HIHT T HOMHSF Tl T SR w, v 701 f, T
AR h qe gfdfes H9E b oh 9 o 3t fagl 1 wee e H g
ELGE I Y

10.3.7 &9 G AT T

59 yR g TMiela vl o fau 93 9@ fwan on 3§ yeR el o
o fou «ft g o enfyd fean o @1 9w 9@ o9 @ ), vffse @ w)
TN HIRE 0 () F A HeH YIH wl ¢ H g Fe fRA S R

1_1
i (10.8)
SWH A9 G =us ¢ den frdt ot M o & fau, o ferfqat
| W= 71 ol o Hefud geA %l 7w o fau oW g § TR A
yfqeenfaa s wqa fafa= qftr & Sfaa foel =1 s @ =nfeul
SICEE
fordl 9 g0 S e, TRl Tieita <dur g0 Sca= aTeeH ki g wifd
yfafsa 1 S qon foa &1 96 & U & &9 § Ry fwan s
2| STMEHA i 31eR m g Fefya fHan s 21 afs f§a &1 3= h & qen
@9 g 99U U gfafdd 1 9 k' B, 99 oF g IO SAEEd
I B
yfafea st S92 R
~ fmaieet  h (10.9)
o g0 3= emadq, foa g u qen wfdfsm-gi v @ o Heifua 2l
TH a9 B TR FW T,

C | =

h v
ey (m) = —=— (10.10)
h u

SETEIUT 10.3

et eade o # ®HT T 15 cm 1 59 w1 9 ¥ B @ W
W fF T g0 fda &1 @9 ¥ 10 cm 3 W yfdf€a a7 @9 gM
IO eTEEd f Fd hifSu)
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T

Jaad ofF g ed & endret, Hen yfafae s S avar & fw st
fo @ s 2

Hﬁﬁﬁ—iﬁ v=-10 cm

faag-gft u=7?
1 1_1
v u f
1 1 1
u v f
1 1 1 1 1
—=———=——+_
u -10 (-15) 10 15
1 -3+2 1
u 30 -30
Il u =-30 cm

T R a9 #7330 em 2,
sad, m="
u

- Z10em 1 533
-30cm 3

TR ¥ fag a8 <wiar @ o ufafsa dien qen s @1 sfafaa w1
qEs f99 & 9Es #1 -9 <

IETETOT 10.4
HE 2.0 cm @41 fdd 10 cm ®IRT U & fFdl 3T @9 o & 34
% fead @ g fo9 # 99 ¥ g0 15 cm 71 Wfdfss w1 whfa, fefa
qAT WSS 1A HIFGCl SR A@EH off A@ Hitadl

3l
S ® S99 h=+2.0 cm
qﬁw@f=+100m
faa-gff u=-15cm
Flﬁlﬁil—?ﬁ v="7?
wfafda 1 HAE h'= 2

. 1 1 1
FME 0

1 1 1

—_—4—
Rl v u f
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1 1 1 1 1

+—= +
v (-15) 10 15 10

1 _2+3_1
v 30 30
I u=+30cm
v 1 oA o 78 <wiar @ o ufafde @ o vl &% & <%
R 30 cm U W 91 81 Yfafea ardfaes qon 3ol 2

.

A, m= —=—
h u

aeqar h' = h(gj
u

yfafsa &1 = h'=(2.0) (+%) =—-4.0cm

el m=+300m=_2
—-15cm

m T ' o R % T 9 & o STie avi & 18R wfdfss
Sl qeT Srdfd ¥ 98 A o1 oh A9 Sl @1 39 TR Th
AT IAeT AT 4.0 cm Aol Ydfdd @H o J% 3R @9 ¥ 30 cm
T W a1 7| 9% yfafed o featda 2

10.3.8 <@ eht &HaT

3T WA € T Fere o & werrer fereonl ot erfrafia stean st
FT qOA SHFT WhH 3 R TR Il 71 S & o, w9 w31
FT T ITA AF FhRT HOT i 9 FHI0 T HgH 3% FHIF 55 &
e HIRfd FT 3@ 21 T YHR, FH BHA O K TH FdA
Aferw HIhd U & T KT 31U ThTer TRl ki A eToaRd X 2
fordt o gRT weRtoT feRTunt aht TRIERUT a1 TqERuT o @l T
(degree) hl IHeH! JAMT o ©T W oo THaAT @T 1 39 318R P 5N
frefd #d 81 fFet feied <0 & o9 &1 e,

p=J1£ (10.11)
Y T &GHAT T SI AR SR’ (Dioptre) €1 38 218X D gNI <31
ST B1 97 Fh W | e i dl &l hi SRS § oFe feRan Sl
21 TH THR, 1 TEIET 3@ W7 i guar & oot wiewa gt 1 Wex
EN 1D = 1m! | 379 712 X Hehd & b ST 19 &l AT TR qeT

JTAA IF hi PHAT SHUTTHSR Bl &1
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=9 S ol S G o i s ® d Sl el i Seoid
F E| 7 e it o9 &t emar + 2.0 D 1 gHeT o1 € f freifa
oG ST B 3R SUHI WIHH T + 0.50 m Bl TEH WHR, —2.5 D &Hd &
g ® BIFT U -0.40 m T 1 FE oG FTAA BT

3T JHITH I3 T HE dF o B S| S= il hl Afesh afda qen g s
% o gafsa fhan STan 21 39 YR WU W T Al i kol &Wdl (P) 39 |l i
TUh-JUSH AN (P, P,, P,.... 3Tf), 1 SASAIORI a0 gt 81 S5

P=P +P,+P,+...

o S ol % fau, el w1 Biwd g TE W st H ST ST RIw!
gfaurss 1 G 3 W THT IH I A1l A1 9l oI Gl of |l % e
STHT-3T GaASH i TUh H T Y, I9H I T FE I BH F A W@ 2l
T TAFTA STEYIHh G i AT i TN G SISHIUE a1 & R F3 ol 2
SR & oAU, +2.0 D 1 +0.25 D &l a1l &1 <Hl 1 HASH + 2.25 D &Hdl &
Thal oF & o g1 oGl HI gHaet &1 AIdl & T [OEE HT ST, Thd oF gRI
o yfafsel & % 9 F FH FE H HA T G 21 HE A R TH-THW F TR
H TR ST T oG R 1 SUE 9 IR % o del gausieidl U gRavieh
% gl & fesrga  fepan S 2

g3

1. TRd o ®T 1 SEsiieX & Sl 9IRS

2. i 39d o fRT g H aRafoes qe 3ol Ufdfdd 39 @ ¥ 50 cm
I B1 I8 G2, ST o9 P G hal Wl 7, A% gueh gfafad @ @ &
I @ ¢ 59 s &1 5 ¢ oF #1 awar sft 9@ s i

3. 2m WHE g Al foRe ofeda ofF FT &HaT I FifS

s TN W T@ret W THA il Yo B Bl
s AU qT g SEge & yiafde oA 21 e %) frafd % egur wfdfss arafas stemn
e 8 Hehd B

s O TR & WEd I8 Wedd & FEE & 9o S €1 Svedl 58 SIed &
framl 1 U S B
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(C u  Ticha <UO den of| @ forw T s fag-uRaet ST S 2

. ?&mtﬁ%Jr%:l’ foa-gf (), gfafda—gd (v) T el Y01 T BRd A
() ® Fey g 2

» RS TielE SO FT BT SO SHET Tshdl A w1 ST BT )

xR e i GRS sTaE, wfafsa w1 %o qen fae w1 9% #1 Sua
g R

s G " 9 fora A | @t WA S Al i G fhier e § W
b Sl @1 foRe memm @ WA g o fRel T S arelt geRmn o
Afircta 1 IR g wwdt 2

x  frafd & 991 3% 108m s 1 Tl W @ T Hwar @1 fafee qeas |
TSl i =Tl F=-fa= gl R

n TRE 9IRS AWEAH @1 STUSKHih Ul i TTaid H @I O YShIRT hi HIEAH H
oA T I B &

x  fHHl SIAHR SF & WE F GRO H, U Ig-hid FTS T hida-ag
Y <A W e 21 il frtor emufaa feeor w1 fgem @ wmiR B @

1 1 1
W9 g = fda-gft (w, WidEa-gh () T Meld o S Hied

UV U
T () o dey gwiar 2
n  ToREll oW Y eTHA SHHT Fiwd T 1 ohd TNl 8| W I LAl 1 SI W
AR T

.

1. = 9 9 o931 e &9 9R % fau ygea T e s geRarn?
(@ (b) H (© TfRH @ fagt

2. fordll f9a o1 oTada AU g1 1 Ufafas ST, €ien qen foaa 9 a1 9o T a5
=t feafq el et =few?
(@) T %Y qAT Tohal ohx o oA
(b) TeRAl HE T
(© ohal shg § W
(d) 39U o Yd qA &I HhE o oiF
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3. fomdl fo9a o1 arafas qon ¥9H WEsS &1 giafed 9 & o6 fau fda & 39 @9
% GHH Fel W?
(@ 9 % & ®Hd W
(b) TRIRE T HT AT T W
() 3Add W
(d) <G o YeRI¥Th hg do1 &I HIhd oh oid

4, Tt Mol gdo qen fhet aqet e of| S i Biwd IRAT —15 cm 21 0T qel

o9 g9ad: e—
(@ <H 3TEdd
(b) T 3T

(© TUU 3Ededl 9Ol 99 3T
(d) <Y ITA 9qT AH TIdA

5. forelt <dor @ oy =R foRa @ T W B @, euen yfafse w9 HWen ydid i 2

Heferd: <40 B—
(@ dhad THAA
(b) HaA ITEAA
(© HIA 3T

(d T A THIA YAl ITA

6. ferdl ST (dictionary) ® U U B &R 1 Ygd THA M9 7 & @ HiA-w
oY T T2
(@ 50 cm ®" U F TH Iqd ol
(b) 50 cm ®IRA U 1 TH FEda od
© 5 cm HHE U H TH 39 od
(d 5 cm HHE T H TH FaIad ol
7. 15 cm HI%d U o TH 3Fdcl JUU1 1 STAN Hieh oH (ol fod o1 dier gfdfae
WW%IWW?&W@@WW(range]W@Wﬂrﬁq?mqﬁm
el B2 yfafss foa @ o1 @ stuan s 39 fufa o gfafsa s34 &1 & fo ema
ERIE
8. =1 fearfl & ygsa <UU 1 YR aEU—
(@ Tl #R &1 sw-<u (Ts-aEe)
(b) fFdt am=a &1 qwd/ave-3va <Y
(© |R W
T IW HI HRO Higd e Hitwal
\\ J
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. forelt T FY T ST W I F § T TN T R F0 Aw 9 e )
T yfdfes S WWM? AU ST HI AN GRT SE HISWI AT YN R oA
HIfST)

10. 5cm el i fad IOcmW@%WWWWQZSCm@WT@T
Sl 81 YRl fohtui-ei@ wiwet o4 arel Sidfad o1 feufd, @s qen yefa o
HIfST

11. 15 cm HI%d 0 &1 HIE sEdd od fhdl f9a o1 9fdfdd @9 9 10 cm T T 9@
21 foa dfg @ foa g W feorg 22 fvor ema difaw

12. 15 cm T 3 o fREr 3Tt U0 @ E 69 10 cm 30 W W@ 71 gt w1 feafa
qAT Yhfd A@ hiteld|

13. Ush GHASl U0 gRI S S +1 ©1 gHeR1 @ 37 »?

14. 5.0 cm WeTg &I hls fod 30 cm Fehal B & fohdll 3T IY0T o6 EEH 20 cm A
W T T B ufdfae w1 feufd, gefa den |Es @ it

15. 7.0 cm 93T &1 IS {99 18 cm HIhd U o fordll 31aael AU o WA 27 em
W @ T I W R g R R TR A W SH R a9 R R Wik
yfafda e ferean S wek| gfdfse o1 GrEs1 9o Yehfd A@ hifsg)

16. SH o9 # ®iHd U A HIWC SEHRT &@d@ 2.0 D Bl 98 fHd THR *H
g @7

17. S SFHRI+1.5 D &0 1 e o Feifa w1 21 | *1 ®iwa g 7@ Sif)
71 fuif ow afear 8 steran sToEm?
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