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USIA-UAAdAT 1 aslMad
(Light-Reflection and
Refraction)

[l 20l i el s sl drgail 208l LS Sl A5 2R SR
U 55 uRL oAl W2 AR Gl R4 WS Sl Al el drgpil 2mid
Ay 9. Al dgll 29U ot B 7 Ay eui AL wslaL AR drgpiia
Al W2 Hee3u Al V. axq d-il U usdi usiaA udldd 52 9. 20 ualdd usia
12 2RI AV gl Ui A AR d UL ARl evidl AlSdHi oisld 8. el
wResls Wessl §RUR S ALl Sl SRU 5 uslel duizl uaR A ad 8. usia
AL Hels AR Al el Berilpil Asoudd 8 s, 2AAI gL lalbion(l 2L,
AR, 2HeHd, ML e WU, WA gRL sl aly dag adlR. usla-l
ARNUHIAL U U & AHFAUUL Hee3U A,

2RI AU oidd] AHL ULl dellpinl adisdl uell sl diRel
5180 Al 3 usia AL AUl Sl @Bl B, SIS Al WS BedlHRAA BURENS
arri cflaal ulalbior oietid © — AL d2d WSl 430 uad Uelid 52 8, ¥ Aud
Ad ustadl B ddd ealad 8.
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A Usiorll uAHL A UIREAS A, ot il ot dl UsaL AuuA U Ald sl oted drll 4R
WAzl dist a0 © — i ueril usiad [adq s¢ 9. 20 Rkl Ba usiaust 5 gl llaua
[2n2812L Yool (BReliL Gualol s2al 2ud © d [Fsn a9, [[ad el dedisil duoddl W2
USLAA A2 2A3U HIAAHL a9, F+il [ 20U dH 2ARL0AL HIRBIHL 52901 2041 UELAL UIRSHL
532l d e aS Y o 5 usiadl g Al AidBUAL AeAH usarl ol Rigld wdia
el dal uste aell AR SRl udle 2a3d ad 9. usiaddl wRl usl [ Haxdiddl Seals avl
Al Alddl W@l vl AL usA-l §EHSs sl Rgid ARl 4 2Rl § wHl wslad A dl
‘AR HIAAME A B A dl ‘58U — udl Rigidnl wsiadl 581 s oRul dal dal ugla 4l

UMY UM AL

/

2L USWAHT AUUBL WAL YL A asletarel dedipiidl sei, wslal
AU uR adl aula-{l Heeall sl 2L Haoud valdl AUURA geRdUl oddl Sedls
ustally vl AeUIAHE Hes3Uw U0, 2l USWIHE 2Bl ool A4 glRL
YsLAHL YRldde, W5l aslodr dus AR @adHl dH-l GuadlBbidid Axoal-l
it s3el.

10.1 usla YAdd- (Reflection of Light)

2yl uilaal 53¢l A, FHE 2RI, deil UR Uddl Hi2l L WSl URlddH 52 9,



i Uslarl URlddAAL [Fual @9 udell o il L Al | i [l we s asel —
() GUULASIL i UAAAHSIRL AHIA €l O dall
(i) 2uwalBel, 2L AUdBigH AWl R4 dol A uaAldd e 4 o
s Y AUAAHL Cld O,
valdderl i FaHl ololly qwidl ARd oEl % wsiedl unads A w2
oL uLdl asid B, di Audd AR 4 2l wbiol uRRd oL wibiotl iyl
SAl €l 8 7 AHdd AL gRL Mg Welsiel dHal HUeURAL e A €l . ulalFoeid
WY drgl WY wed Sl 9. wlalber »Rudl wen dedl ¥ Hdr ™A 9 Fedl
22 ARAAL 24210 dr AV Gl AL GURid UllBiol suyil Gaeddl diu 8.

A uAdds AL Nl Eu dl ulbier 39 ud 7 wdl .

uglt 10.1

N

s WL Ansdl A4l dl dHIRL A2 d-l dsAwEHE Adlll del sU.
9 el wlwlior 1A © 7 d Aud © 5 {7

a2l H{IR-HR duRL Aduel g2 vl Al wlalbierd adisd KU d
5ol Ad eeern © 7

24l Gaeldld 2 ugRid Yrladd s ¢d ulabior 34 gvuy © ?

ol AU a3 HAdl ulalBioli-l cralBisdizi-dl avmel 53U

2 scll AH2AIA] asAuldla ool w40 a5 aell asid. Alel ay GUALHL adi
as Al a3 0ol 2w V. 2 usReAL 2AZAAA]L UnAds 2wl 1S 0L
yreedl 25 olaL 2180l AU 21l TR 3 FHL URAdds Y MU 1 d oy
AL 5¢ V. ¢ 2l dlelly AU @ 565 [Reiyds veu s34,
10.2 A0wila A3l (Spherical Mirrors)
alolly w114l uAAds AUIEL 2ieasdl drs § olelrel drs asisiz €S w3, olully 3l
3 el uRldds Awdl vigaedl drs addl ied % oloidl dvw drs €l dl widalin
23Rl (concave mirror) 5& €. SNl AR 3 F{l unads AWl olelR+] drs addl

€ld A oifailo 21041 (convex mirror) 58 9. L w1l il F3uRL (Schematic
representation) 215 10.1 4i galdat 9. 2 2usfaui il 3 2104l Wil oL

91Ui3d (Shaded) s3¢ €.

gd dd A4 AsAl 5 ANALAL 2ie ds-dl a5 quIdl @l
2icdollol 21Ul Foll w1 AMAA] 6l ds Guadl AuE]l @dteiL
sifeolion 2Nl Fell ol usiy.

olulld AL (A9 AR A1l HaddL uSal ULl Sedis uel

(terms)dl 21, uRAY 2 Auydl Andai-l %32 9. 1 ugl ANold (@) sl wIR0

A4l 2AL 52l avid AHL I GUALHL Al >ud 8. olully 2ugld 10.1
AL uads WAL ol 20 B9 58 B, d ke Y wR ol A

A S B, gad wH Ad Houa P ad sulddHi »ud 9.
USIA-URAAdA A AflMar

-

2y
MOl HYRALdS €9

() ool w2

wfly [Ague, eailsa
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Aol AL URnAdS AULE] DLUAL L5 GUOL 9. UL OLOUA S+ Sl €. il

S b

Segal ololly AL dsdidw 58 B, dA qoua C 4l salad O, 21l vy ikl
5 asdld 2 2 @ol Al d uRlads Awdll el 2udd dli 8. vidolla
AL, Aslds drll AN dRs 2dd 8. AS 6ol AL BRUHL d A0
Ule9n e Sl 9. L eslsd dd sl 10.2 (a) dar (bl S wsl oL slild
AL unads AL % oAl Gol B dsil B -l dsdiBiosl 58 8.
dl 4ouaR R a3 saldid 9. did bl 5 2id PC asdilBial ged, 9. ool x13041-1
89 dal dsdismHidl uAR Adl 25 qu sl L i AL qud e s
69, Ale AVl 5 Hou, A, AL Jd WA A dot €l 9. A1l vl =30
AL AsudAA s Herayel usd UIRL glaL AHD.

uglt 10.2

Adaell : A d2s ucda 3 yAusiad ualid sl A0 A il d-iel
seld dHIZL vl A A4S s 9.

s A xRl glaml usdl d-l ulads Al YA drs AviL.
2L gL wAaldd adi wstad 2020l WA Avie 25 s wil (202)
U AUl 53U

oul YL due SLAHL WAL UR s UsiRid, dlean [Blg i < dd byl
sPLAL Uil HlR—H1R U0 WAL

2§ dal st Al Bl »Hl > RAfE usdl wvil dd 9 gl
L7 2 5H WY 9 7

~

S0 ALUAY ALl A3 53 O Al UL Bt 2l 8. AUY, ¥l

D

d oL uz usdl Ak 9. d 3 uadll G2 9 7 yduial suddl usie =
gl s dlael usilid (Blg @30 Sl=d i 9. ardayl sl WL U

8 e ustols 21 By Y4 ulbior 9. yAusiadl 3(wd ael Gout adl GwiA
e s - DP s s Al B3 O, AL @il Ulilbiotd 211 2id 1Rl
R %’ Sracoll S 213 yed 2l D,

B N Aldl, U 2ddisd s Beusld (Ray diagram) a3

2sld 10.2

(@) ¥aola «:al
(b) oildoion »43al
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ARGl WAL s,

sl 10.2 (a) A 2AAYds gl vidollor 2AL U e
e AR Sedls Bl 2iuid 2 2wl 8. uldldd Bl
wadls 5. d ol % AL YU e U s [Gig W Aol
el (D€l 28ll) B, 21 Biga vidola i a5 s 9.
d % Ad sl 10.2 (b) il ellsolion AL g1l Yoa e
AR [3al 3dl Ad uaaldd 2w 8 7 wudlid Bel e
g U s [Bediadl viadi Gl ddl oud A 8. L [bigA
ol[Ea0 AL Y Fvg 58 B, Yoo rurl F ol galai 8.
ool ATRAUAL Yo dal Hud Svg a2l S Srwdolls 58

9. dd o £ a3l sala 9,
(asun



ollolu -l uAAds Al Wi eudl Alolly Gl 9. 2L AU 25 ddousR
AuRvil €l 8. ffld IRl vdds AWl 2 aduusiz dlHRvIAL cua
3l sdeul (Aperture) 5€ 9. 25 10.2 Hi »id2 MN guaei said 8. suel
AL 2B 350 dal 2AFRUAAL [0 533 5 i el d-l asdiBiosal s2dl
qe) -l €l

9] ollollu 2Ll asdlBiosul R dal SradottsS £a2i 51 Aol 8 ? <Al gueiu
aR1ddl ololly AU M2 dsdlBbiodl d-l Smdons sl omgll €l 9. »uuel
2L Aol R = 2f glal saldl aslot. % gald © 3 ololly w1l Hvd 3 d-il 4d
dal asdise wisdl i welblg i 9.
10.2.1 0ofla 2120000 a3 Adl wlaltioy

(Image Formation by Spherical Mirrors)

Al Add AL glRL Al UG 2ea1 531 dd d-tl gl 22dl waBieli
USIR, WUl ddl A0e WRHIRL (A9 uRl el 9. dliolld ATA12A glL 241l WAl
Al S B 7 vidolle AL gl Al gei—el el 12 Hadl ulalbioll-] 224
el 5ol Ad Assl 53 aslal 7 gl vh Ul ardlEs © 5 sueul ? g d e

N

9, Al 8 5 AHd URMRL HAd B 7 Ul s U9 gl d-ll uxgdl Aadlel
ugltt 10.3

ad idain A2l Segelonts witardl Ad 20U alvl ol L.
wglt 10.240 di %y 5 s U wald dlasl usilid Big wvik i ulalbio
9. d i, ARdAls 247 Glag wlabior 8. 210w UlBiord 2idR Wl a4 vidoila
AL 2122 Smdons Hadl edl.
25 victla URAL Al GuR aslodl Yool drll 2R SracollsS Akl Sradons
et il dl (a3 818 g+l At ulalior 25 sl -l wR Hadld
uRl Sendols Hed Hadl sl L)
261d UR 2Als 43 s Al Rl Ao AR Bs e U dlsdl. et
Wil uR ddl Ad sl 5 el wTRUAL g 2L v uR A,
Als Al ol 6 AL U8 ElRe v AHIdR idl Ad €L 5 Rl 4
sBLs oAl AR 2idR AU SmdolsS Fed Gld. L UL v [Blg
P, F 2im C «f 22 gald 8. die vl 3, el gdaipuiaion ololly i0ulie
oy 5 F, 8d P ol dscldms Cel H2Hdl €l 6,
25 donel dq, FHS AL Hleledtdl, asdideg C ol 88l €2 4l s sl
wseld AL AR Avild ol YL Aot el wlalbior d- u «
Al AL ds AL
wlilior] sioyds sadisd 52 ddl UsR, @ 2 uRHEHL -
wRHeL AUE i s
2 ughid Wleoidl- 3 ealdd -l W2 YeRiddd $30 - (a) C Al &4l
g2 (b) C U2 (c) F dal C+il a2 (d) F U2 dal (e) P 2 F «l a2’
2L ol U8l s R di ugel v ulalior AR Hadl asl. 20 Rl
ARl 2wl A58l 52U AR ot AL A sueuRdl uldlbie dadl.
AMRL 2Aadls i vadls—slolMl -LiHl.
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Guisd U9l diL Aol 3 2idolinn 2 gRL Hadl UBiel sz, -
e wRHEL (g P, Fodal Ceil Alaml dgril 22l U 2UH1R v 8. dgl Sedis
Ul W2 Hod Ul dardlds i 8. axdHl ofly Sedls AlssA el He d

leUAl Sl 9. dgril @l AR ulalbiel Mg, A 5 ud uRned dii 9.
A1l Aeel W2 2 Hadlsdid Al agi AL stes 10.1 M 2utd 9.

st 10.1 2ol AL gl Al gei—yel A 23w 2Adi wlalbio

ulalioid 2aiq wlaloaoid vy (Size) wlalsior-l usi

Bid idl

C 4l &2

Cw

C 2 F <l a2

F u:

P >4 Fl a3

"
.
-
e
-
-

-

-
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(@)

Yoy s F w2 vl o Al [Bead ardlas x4 Glag
F 2 C+l a2 A, ardlas 214 Glag
C W Al WY (AH) ARdlds A Glag
call €2 [Qalfd (Hg) airalds 4 Glag
rid il vol o [Aalid airalds 4 Glag
A1+ UL [afd MRl A A

10.2.2 (3ausld (Ray diagram)t Guaidl git oiwfla A2l ad i
wlalooid zua
(Representation of Images Formed by Spherical Mirrors Using
Ray Diagrams)
alofld Al ol ALl UlAlBol-dl o sl (Beusld gkl ust 531 asla el
ool Ul A HdA s Fad el Hdl axgl (R 20 21 HIEl argHll
€25 ~lletl oUdL 25 [Bigad, dg a3 s 52 9. 20 e3s Bigiimial vieid vl (el
Baut & 8, aqrl WlalBord e 458l saL e [Beusl oiriadl avid s [Breuisl
“dlsadl (Bell [Qaua Avanial sdsadl qae s2dis [Bel dS wsiy O, ¥y e
BReusle €lRal w2 s5d 6 Bwldl [AR sl a4l Aodsmdl 9.
2L (3280 2dl we 520 BSH 5 @+l o 24040 Ul uRldd- uBAl olle A0
el sy,

51 Brgdd, dqql Wialbiond 2 il 21l 6 uldldd Bali Sed gl
qadl astd . wlilbiord 22 458l sl He 1Al UL 1S waL o (Bell ur [aaR
3 Asly (i) 3 e AHIdR (sl 2iud ad
ustod (329 uRldadd widL olle
oo AL BRUUL d-il You
Srgiall uAR 4 adl eldlin
AL (BRAUML el o S uRe]
Qslzd ad ¢l ddl cun 2l
d sl 103 (a) 2 (b)ul
guldd 9.

el
el
el
~.

(®)

2usld 10.3
(Qsu-



(i) idolion AL Hou Segnizl
uAlR ad ustad (el yal

oL[8a1l0 24041 HoU Seg 42 Ul

s €l dq Brel uRlad ueag o

olle qvd vad UHidR (R

~

wRtaldd w4l 9. % sl 10.4 (a)

N . (g N (a)
2w (byul suldd 8.
2sld 104
(iii) 2idotlol 20Ul Asdld~auial
UAR A Al elfdollon AL

asclsmseil [Raul ol s ustad

()

S
.
~.
~
~
~.
~
~.
~,

(320l 241 uel valdd- wHl d o~ F

% U2 U UL 52 8. % 2digld 10.5 \‘\
(a) L (b)Hi ealda ®. usla

BR2l d % ud U Hedl W2 uug @

53 8 5120 3 UuldFeL 2441l R 105
wldds Awdld deizl uld

qly 69,

(iv) 2Rl o e ad FMladsa
oiladl [Bauml (6t P (AR
ga) U uld ad (el vidolin
2300 [pusld 10.6 (a)] udl
Ruslt 10.6 (b)] el udd-

()

wyl d o [Rladsier o-adl
[Raumi uldd- Wi 9. Hiuldlbig
([Big, P) Wil Hva gl Al AHIA

S8 oitlddl iUl dal wRialdd (@
(3200, uddAl Ml wen 23 10.6
529,

dle AviL 5 GURAL oL % BRUMIHL uRladedl Fadls e 2 9. suid—
(g, wiiall suuiaBel 2idl Ad udd Wi 9 3 %l uldde S8 Hed iuid—
SIIAL Hed F2¢, A
(a) 2idonn 2130 a3 Wlalbiordl -1 (Image Formation by Concave Mirror)
sl 10,741 Al gei—yel 2 W2 vidolin 2 a3 wlabiesdl -
BRousld gl ealdd .
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. ¥id2 N
© ®
25ld 10.7 Yadna 20 a3 adl wldlioi-l Beusld

ugln 10.4

sres 10.140 ealdd axddl eds Ral =2 2429 Brusl €13l
ulalBiotd] 22 1551 52l W2 di 210061 [Aewolmi agida 51 vl ol (Breil
a4 Asl 9.

ARl BReuglsiid 2usla 10,740 salda Beuslil e wvidl,

£35 [RAUQHL oiddl wlalbioidl Wiz, @t dal A WRWLL omldl.
dHIRl URBUHIA 50 23U (format)Hi siesyi ealdl.

AN A GUALaL (Uses of concave mirrors)

2icollor AL Gualal My Jld 2iad, wdaide daul dlsi-l &¢ dlde (head

lights)ui ustail alsasuol Axid (B qaddl W2 sami »ud 9. agl ar

du-l Guylal elél s2al-l 213041 (Shaving mirrors) dls At i wlalbie ol

W2 sl A B, gldel d5230 il 2L Gualol e€iinl el Wig wlalbio

Aal 12 52 9. AR ol Ausiaa 3(=d sal W2 Hiel dollon AL

GUYdL sAML 2 9.

(b) sl w2 a3 wlalbiorl -1 (Image formation by a Convex Mirror)
248 2l AU A3 ALl U[ABI6LAL 240614 541, ¢d 20U e[210 2]
a3 22l wlalier [l xeux sl

([asun



wyld 10.5

s oifalin AL Al A s slaul usdl

oflt ¢ladl s Wl d-ll 28l Gu-l dg 8 dat Al usdl
w2l UlRad wlalior il wlalior ad © 5 Qag 7 d «ud © 3
g ?

UlRdd {R-HR xRl g2 4 il o wlalbior i wa © 5 Wi 7
2 gl aslyds yaialdd s %eudl 5 ol dda 2Rkuel w2
das gl A © AR dd Wlbel Hou Sudl dAws 20d 8 5 g2 AU © 7

6ol AIRAL gIRL AL UABIOIAL eI 52l W12 SUUEL el 6L 22l
AUl @9l UaH R drg 2idd HdR Sld AR dal ofl Rl drg 2kl
AssA 2idd . Al 21 o RaliMl ofolln UL 43 2di wlBiolsl

Breusla viesi 2usld 10.8 (a) dal 10.8(b)4l ealdd 8. uReuMle Alnd gy
sies 10.241 2ue 9.

A 4

(@) (b)
2isld 10.8 wldola ¢4 a3 2l uldliedl

S5 10.2 : otfRollor AL gL Al WlABIGHL Uslz, 2l i Ader wRHe

Wi e Wb b | uRBed s

rid 2id Wy Svg F ur Rl vl o Al (Bead el 2 At
ule9ut

Heid 2id2 dal kUl weoa Al sieual A A

AL 44 (P) P 2 Fdl a2

Q22 AH, i

U Yl i AHdd 2AAL, 2iddlia AL dar eledlln AL 9 oedi
wliBieliedl seqi sdl, 21 gl sl 20010 51 303 arged 2uvf ulalbiol 2 ?
el ! 25 U9l glkl d A,

uglt 10.6

~

A 2L 51T g2 Wl arg B SS g2 WA ga- wlalber
wadls 52U,
9 - A48l (Full length) Wlior Aal 1A & ?
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%el—%El ASBAL AHdd TR Gualol 53 21wl YARlddA S3U.
9 i TRAL drqd Ayel ulalbior S ast oL ?

Hdolion AL @S 4L UG [Rief Uil 520 9 4L 10 A Ayel wlalbio
gald & ?

8 15 ool IR A Udt 530 il o duA AsAAL MO B 7 Al
A5l 5180 Al AHAAL

dil 2s Al elldollnn UL 1S Gl SiRa/gad Aysl ulabior S sl
L. AL [Bealdl is glate U 2l o i 2ATAL AVA 9. % dH AL [Beettd]
Hasld Al dl glaid u Avidl L AAAL Heedl 51 e+l Gl SuRdMseR1A
laleil Ut 5%, H56IRIA UM U ldl HIZ dHIZ gldld A1d-] 24008l (terrace)
U Yoy, @l Glowl dd, usal.
wf@on warl GuUloll (Uses of convex mirrors)

6Uf3otlor ANl GUlal AL T Ale-iMl U0l 294l Adl HizHl Rl
(wing) dl5 s 20d 9. il AU Al ALGS U AdLLAHL i €9,
Ful g16a2 d-ll [ deil-l uesn 2iadi 21Esq S a5 9, Fell d A& Ad dldid
aled Aclel a3, of@alln A el WS Ube SAHL WA B 5181 5 A3l
gL Mol UllBlofl dHal Airl w3 At Sl . Ae—0e du-l e[Rasl ua [Qua
HOL €9 5181 5 Al olelRAl ds dslsl Sld O, ddl Audd AL 2euMeHI
otfgatln w2l e d-dl weadl oy Al B suldl 4% 8.

SIS

5= 2 W

dolin w2 W S vl S,

s Ul AL asdiBiedl 20 em O, d-dl smdond sedl sa ?

Sl AL AU UL % A A dal @afd wlkbier 2.

MUY el U9t 294 gl Hizrl w134 s el wTkuA B wle s et ?
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10.2.3 0olA 21301 a3 AdL YAAdA W2 Asu—uglad
(Sign Convention for Reflection by Spherical Mirrors)
ollefly AL Al Adi uste-l uRad-dl 221 qud usl s Flud Asi—uglisg
et 5309, A Adl sidfu wugli 58 8. 2 uglani 21w Ya (P) A Gailig
dls dai 2ud 8. AL Hou e ddugladl Xa (XX) ds dal
2d 9, 2L Asupil 1A MLl © —
() g Saal 2l ol ol vt 20d B, el 2 B AAL 5 drg Ul
2ladl ustal 2RAL U el ologell 2uLd w1 9.
(i) o4l o L AL Yool Hou e AHIAR YA 2Ud 9.
(i) Glowlorg, (e )ell el oioy (+X [Rounl) Wit oal o idL 4ot i Glarilbigl
dofl ol (=X [RauMl) MU o4l o 2idL 8L ORAHL 2d 9.
(iv) u e doazl Gursll drs (+Y [Rauml) Hua vidR (BlRusS) A dadml 2ud €.
(v) W e dozl Al ds (<Y RwMi) Wk vid (GRS) e ddHl »ud €,

([asun



Guz agldd «dl sidfu Asiugld dHRl Aesl W2 2usld 10,940 ealdd 8.
AL Yol Haadl duy d- AeilBd evidl (numerical problems) «iL G5d “i2 il
Aatuglardl Gudlol scHl 2de 6,

10.2.4 %{2‘12{[:; A 214 Hizagll (Mirror Formula and Magnification)
allully, ANAML el faell dqe HdR drgidR
(u) sed 9. AL Hadl uldbiord 2idr, il ds axg e

> = s ustal
uldlior »id2 (v) said 9. dud usal o A Rau id
vl €9 5 Yaall qed Sew Yl 2idR Smdeus

() sduu B, 2L A8y ARBIL 92 35 U6k Bu das-l .élbﬂ SEERE Lol dRged AR Hel(+ve)
2o . - .o . GRS ud(rve)|  drsal-ve) | p
89 % AL YA dls vl 20d 9. L X
N N A o NN B
L YA A2 WL Y SRAUHL A B R
1,1 _1 Gl BRY-ve)
R (10.1)
4
LYo oHL % WslReL Lol AL ML il —
duo daqril e3s RRARIL He AL O, waedl-l N
B3d HAAdl duid U dd AAALAL Yorul
U, v, fdal R Al Hell 45 Al duid 2uisld 10.9
sldd gl uglidl Gudldl sAxuld sl el w2 e dl sidld dauuali
AN,

Hizaell (Magnification)
ol AL gL Hadl Hieawll dqqd wlbier axd-l wu-l uta seq [alfd 8
e Ae w28 9. da wlalBedl GRS st agel Qs orir 3U %
s3As B, d A Ad HOUER m gL % AU 9.

A Al GRS 7 i e ulalsiedl Gl 2l dl alalld A4 gL Hadl
Hieasll (m) «{13 yudl saldl asy & -

_ _ulafiol Glud (7
el Glaus (h)

—
m= (10.2)

diearll m A agidR (u) dal wllbior (v) ad wa Aisoll asi. d- <l wHiel
9 53 AU 9

Weaell (m) = % . % (10.3)

L AL 5 dgell Gl e darl 2Ud © 510 5 2 eIl AR Hud vl
BuR Avial 2d 8. 2euA]l ulalion e ulalbiordl Gl dn ddl ul. s dirdlds
wlalioll Hie d- el dal »ud 9. diearlldl Heddl 8dl B el wlalio
aiRdls 9 dx el sy O, Hieasldl yeuui 4 R sald © 3 uldliol

Ul 9.
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Gews@L 10.1

S dledMl WeonHl gl ol 12 GuAMl ddd sleolin il asdiBiasal
3.00 m 9. %l s o1 AL 5.00 m 2id A €™, dl i 2AIRAL A3 HAdL
ulalBiord 2w, s dal wRde sl .

B3
asdll>esdl R =+300m
AR vid u =-500m

wlaloor id v =29
bl Gaus A =2
3.00m

Segdolls f=R/2 =+ =+1.50 m (5122 3 o[l A W Seg 2131200

un 9.)

Lo1.,1 1
_+___
¢d, STy

l_1i 1.1 1 __1 .1
YA T T W T T150 0 (55.00) 1.50 ' 5.00
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Wi 8. % 2usld 10.15 (a) da

10.15 (b)Hi ealey .

olfBoll A=t gl2L S2dis gel—gel daqald W2 ulbioil 221 saladl Beu-

slavll 2usld 10.16 4i ealdl 8. »idolinn A=t glRL 32dis yei—%el daqad 2

wlilierdl 2a-L ealadl Bauslivdl 2usla 10.17 i salda ©.
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A - M
R A v B Phd
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9F, S SR 2F, B F, B OY
N
(a) (b)

2isld 10.17 vl A~ gl Hadi WlAlioii euq, uRHigr 214 usiR

10.3.6 2Nulla A~ W2 Asu—yLuel

(Sign Convention for Spherical Lenses)
At Hie Rl olofld UL Hie GuAldml dlid Asiu—usudld % Al
Ast—uneldl (sl @y widlel Rai 5 dxim idi dadl wstalld Sesell wuaimi
2419 9. Asil—uLuel wHIBL 6N Arril SradoilsS drl 244 Bidollo Aul Srgdoils
B O, dUR u, v, £, RABAS h 24 Ulle—Glus h' e 4y Ral auxal
Hizedl sl Amdl ual.
10.3.7 Q-A—YAA 241 Hizagll

(Lens Formula and Magnification)

olully ALl FH dlolld At IS UBL R Yol HA B, AL Yol didR (),

[N

N

WIABIoL HdR (V) 2 SraciollsS (f) 421 o4 eald 9. d-u—yat {12 Horel galadi

g 9 :
1_1_1
v ou f (10.8)

Gu eolde Au—Yol us A 1S ueL Aty d-udl S ua Rl w2 Wy
8. A= Aoilfd ervieil aadl avid gel—gel ARAAL Hed Hsddl duid AstL eleld

4oy 5109 Avdl %33 9.
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Hizagll (Magnification)

a=d glal Hadl deasl auofly el Hadl Heasll ¥ o ulaliodl Gl
e il GlALSHL ARIIdR a3 vdifid sl 2Ud B, dA HOUER m ol eulddlyi
24 9. A Al GRS A 2 A ad uadl ulalbiodl Glus A’ €, dl a4 gl
Hadl Heawll,

_lafGiedl Glud A’
n = N S (10.9)
atril Gl h
yzell wal 8. . e S
Al Hiearll axquid (u) 2 Ualter—2id () Ale weL A6iAd 9. 241 A6ld

{12 Yoo, Ul wd B -

Weawll m)=h'"/h=viu (10.10)
GelswL 10.3
s vidotla d-udl Irsdons 15 cm 9. drgl d-ual Sedl vid uvidl Ada 3 Al
d, wlalior d=uel 10 cm g2 40 7 A= gkl Hadl Heasll wel k.
€xc]
ol A=t gl Had wlalbiol dRal sieual, Ad A d-udl axq dre-l suy
o HA D,

ulaltio, »idz v = -10 cm

Segdons f =-15 cm

R u = ()

- 1 _1_1

R
1_1 1

wWidl, =5 F
11 1 _ 1.1
u -10 (=15 10 15

1 _ -3+2

u 30 =30
YAl » = =30 cm
U, AR 30 cm 14 €.

Hieawll m = %

—10cm

M= ""30 cm

=% ~ + 033

tet Aol gald B 5 ulalbiot el 214 A B dal WAbiel] My el HU sl

~

Al et .

GelswL 10.4
2 cm GRUSHHL 25 A 10 em Sradoudl o8l dxudl Hou e u e dol

2 d Ad Hsdl ©. a-uell axqd 2idr 15 em 8. Wlbiotdl wsiz, e 2 wRuel

NN

AL Al Heawl vel Al
([Qsun



B34

-l Qs A =+ 2.0 cm
Seadolls f =+ 10 cm
CRr\L}»idQ u =—-15 cm

ulalGiopid v =9

ylabiodl GRS # =2
~ 1L 1_1
N

wadl, =y

1__1 1 __ 1. 1
v (15 107715 710
1_=2+3 1
v 30 30

v =+ 30 cm
v ol 9 Asll eald 9 5 ulaGier usiea el ol ds 30 cm Fedl id 219,
ulaliol aRdlds 4 Glag .

Weaell m = %=5 wYal h' = h(ﬂ)
u u
. . . 30cm
wlaleetl GRS A’ = 2| 5o~ | = — 4.0 cm

qeasll m = %

+30cm

edl m = e oo = -

m oA Al s Rl eald © 5 wlilion aralds w4 Gag 9. d yed wadl
1A ds A 9. M, 4 em GRS ARdls x4 Glag ulalbior d-u-dl ol ds
30 cm id2 A 9. wlalbior 6 o Hig 9.

10.3.8 Al WAR (Power of a Lens)

dd ollvil ol 691 & ustaldeld w0uRL 5 U sl Al aHdidl R
sl Iscons Uz 8. sld., 251 smdouSHl ollfeolln A1, usia-i Beld Hiel 58
Aisi ALl A dud ustalld Svuedl +Aws sl5d 52 9. 2L g wHLL 25l SmdonsHl
AN Art, WL SraclollSl Avd 5l A AUAWL 5T 9. wslAdl (BRelAL
2A[MAWL 5 UL, UHIRL AL ULdR-AL UeHl elddHl 20d 9. d=usll Sradonsl
At Ariirtl WAR d3 viRid sl 20d 9. dd Youa P a3 saladi »ud

8. f SsdollS HAddL d-dedl Ul P,

1
P= (10.11)
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Arurtl UidRHL ST 254 ‘galex’ (diopter) 8. dA HouaR D oY galddimi »d 9.
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%, ool el YidR Yl 21 AU Ardiel YIdR WL €9,

il ylasiks dud wa ad eald 9. 4Rl 3 AAdd d=u-l war
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N
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+ 0.5 m O, A Y YHRL — 2.5 D Al AL SsdolsS — 0.40 m 9. L A
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6L Al AU +2.25 D Ul 15 % Al WA . 215 A gL Beatadl ulalBor{l sedls alaiia
Helal HIZ Axdedl UidReAl AleL ARAOUAL 2JRIHHAL Gualdl Aol 2l 53 Astd 9. i s2di
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+

SIS

1. advddl 1 gdex wardl vl 21yl

2. s oifB00 A glRl Ag Al ARA[s A Qag wlilbiol d-udl 50 cm g2 A
8. o lalBioid el dagil uRMRL Fed o Huad €y, dl A olf3aiin d-u
seell g2 Avidl S 7 duel uld UL LRI
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w2, YA T =7 AUilY AL e AR (u), WAool HdR (v) A Ssdolls (f) dxl

€

u

oif gald 9.

Al AL Ssedolls d-l asdilBiol sdl 486l Sl 6.

Aol AL 4l Hadl wlalsiordl dieaell ulalior Gl e ad-GlusHl sl Fedl ¢l .
uslad ol (300 az wisuaial widon smHl Rd 9 R dotell g2 dre dlg A0l 9. uslas
AR (301 widon Hemiel 8z HRHAL WAl © AR dol dRg alg aq 9.

uslel o dlasiadi 3x108 ms! gedl was guel ald 52 O, gei-%el HIMUHL Usla-l A9 el
Aol €ld 0.

WiResls HIAUAL agloidnis, eiasiai usia-l 35U 2 d weesls Ml usia-l sgusl oeiid
Fedl Sl 6.

SAAL ot ARAAIAL BRAME, Sdl-51A HdYS 2 s12A-¢dl AdY% 24 old AUl WA
asletad Al 9. Moldd Bl suudBed adidz Rusi diu 8.

1

N 1 1 ~ N 2 0 9 Q N ° NN
S Al At M aRdPdR (u), Wlltor Hd (v) i Ssdolls () Rl

Aol sald €.
Avuril WA drl Svsdoitddl dad Fedl Sl 9. Al ulaAl SI 15U JdleR .
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1. A3l gl U5l A= oidlddl HI2 541 gl Gualol 4 ad Al ?
(a) wwil (b) 512 (c) wlles (d) w2l (clay)
2. ¥is vddla AL 43 wad ulabior sieuwl, A A dd sl WG BuUd O, dagd A
sl A ?
(@) M 575 vt dsdisuedl a2l (b) dsdldws U
(c) dsciswsudl uln (d) 2RI 4 2 Heo Seuddl a3
3. olfdollnn d-uedl WA a4l Al def A1 AL Al uRHERL Fed o ulabior wa ?
(a) A=l Yo 5 UR (b) $vselollsS sl GIMRIL 2idR
(c) irid id? (d) Al ustalld Svs 2y Segedl a2
4. s onolld 2L A Bis Uldo il A 354l SmdollS — 15 cm 9. wRAL vt A=A
(a) ol @idolia (b) el eif3alln
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5. R0l A dd o Al Glet 6L o9l A wlalber Ad 1A 9, dl L IR
(a) Hiol AHdd  (b) Hist il () Hist ool (d) AHdE 2AdlL sifadlo ... el

6. AGLSAUL WAl HAdL Al HAAA aldal H2 dd AL Ul sdl A=y ue sl ?
(@) 50 cm SwscotSHl ollaliol Ay (b) 50 cm 3rscoilSHl vidolln Ay
(¢) 5 cm Ssdoild-l ol Ay (d) 5 cm 3sdollSHl sidollol dxy

7. BB 15 cm SrsdonSel Hdolinn =LAl Guatiol 531 s dxq A wlbier Aaaar wisllat
tlad, w1 dagidAl (iR (Range) 5edl $ldl AASa 7 ulalbieidl usik sdi ¢ol ?
wlalbiol daq sl g i 3 < ? 20 Brusi wlibie-Faia saladl Beusle giRl.

8. Al uRRAHIMHL sul w0 dud B d wRudl
(a) sl dsensde
(b) Al wind eeu cgal Hiedtl »RRAL
(c) AR &gl
dAMIRL el siRRL Uldd eudl.

9. 6l[30U10 AxArll 2ULHL FUAA 510U UUR A3 GISL Bellml il 9, 9 2 A daqef Ayl uldlbiol
Ul 7 ddiy uReud wAlBls Ad uml AsiAL dHIET vadisd Al

10. 5 cm dollSl s axdd 10 cm SmscollS-l 2 [MA @12l 25 cm g2 Avll O, [Boeuglt
elRL 2 ulalbiord 2@, uRue A usiR weudl

11. 15 cm 3=scotSl vidolion d=t 10 cm g2 WABol 23 9. dxdd d=ual 3ecl g2 vl
gdl 7 [BReusla el

12. 15 cm SseioitsSHl of3alion 21320l 10 em g2 dq 48l &, ulalbioid 22 24 Us1R sl

13. Auda Al wadl deasl +1 8. u-dl 9 el ay ?

14. 30 cm AsciBiosdl H1ddi el 211l 03 20 cm g2 5 em dotsHl A5 axq 4l 9.
ulalBiord 2w, UsiR e wRHel Ukl

15. 18 cm Swsdons 81ddi »idilor 2120l 0H 27 cm g2 7 cm dousHl 315 azdA w5l S,
ugel Al sedl 2idd Avdl dAl uR dlae ulabior slsd 29 7 ulalbiordl usk 24
CIECTIIEIICIA

16. — 2.0 D WaR HR1ddi d=usil Srsclolls bl 2l A4 Ul UsiRAL ¢ ?

17. 25 s + 1.5 D wdR aRuddi 2glsies d-asll qadl 20U 8. dusil SrsdonsS M.
YR sl a1 AR © 5 ARl ?
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