srema 10
YRTIT — U aT
SUCLE]

W 39 GO W 0 W’ 3R 3w YR i g%y <@d ¢ qenta, fead
gﬁ%}iWﬁ%ﬂ@%ﬁ%@ﬁﬁWQ%WﬁwfmaﬁWaﬁ
fEelé 31 ol €1 9% € S asgell 1 gYIEE s 21 A & wme
T 1 T S HI @ H TN Wl Hl ¢l HE 9% 58 W TS
ATl YRS i TUETdd HLdl 81 I8 GEid Geh1el Si§ SHN Sl g T80
foan ST ©, df e aeget 1 @A Arg S 21 BH fohd areet W o
HN-UN 3@ Gohd & Hifr Y™l 398 ¥ IR (transmitted) &1 ST &1 G
Y a5 I G a9l IIQYd qReRAd §; S—gduil gr wfafes o1 o,
IR 1 feafenm, Sxum & g @, Rl meem g Y @ Hie S|
TSl o TUN T STEAIA Tk YU H THN WErIdl &l

T =R R FB WH YRR qRESN i <@ F 89 I8 TRy
erTel Tehd ® T Tehe TXe Y@ietl | T e ydid e @1 98 qe TR
Teh DI YT Fid et STaReel a%q 1 dieT BE Sl 7, Thel o Th
TERE™ 99 &1 AR A wea ®, f9 9 wemrr feRtoT wed 2

1065CHI0

I YR F UM W W STURGEN %] A BRI B Al YRR WA W@ H T

F T 3T fFARI R Ged 1 Y ST -39 99 I FwE K faeeda wed
gl 99 98 WehIrhl e Werd™ AUeR % MUR W RN w1 SwEm wd ®
FFA R ol 71 e S ufteeAteti 1 s w6 fAu geRet & aw
w9 H we oW @ e foiga stemEe omu Sw wheme W il qH, 209 yrarest
% IRY H I8 W= T T TR TR R 5 o WY SHANhA & faded H YR
%1 a0 fAgia sruaia & Al WehIYl WE: hUN o Y@ Wi Wifd SHGER Al B YRl
H T TP h IR W IT IS FS aW dh dondl Wl 96 qeh fh YR HI
SMYFeh Faien fagid I X A & o= S| Wehmr &1 9 ‘9@’ " T A
g 'HwU'| 39 U G A WD oF Ul Garl TN 9Ol O Whld o Se dHed
\wrﬁam|

2020-21



9 7™ § TH YTl oh GUEdd qdl 3T9ed hi qREAIS 1, TR
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T ol TXETdd Y S €1 ST YehTSl o Wedd o el 9 wed W @
ufifed B emee, T el # T i
(@) 3TYaT I, T HIU o ST Bl §, q
() sTafad feheor, 0T o sTuae fag W sifeta deon wafda fowor, |t
TH & qd H e T
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Mo gqur 99T ads Q8 3t i SN {efd Mol o ohg &l 3R
afshd €, 98 fadel SUUT dedd ¢ g€ Tl g9 e Weds I
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TMela YT o fd a1 gehal e ¥ oA aTell Teh dieft [ &1 wea
FHITTT 30 W@ HT Y FT YT A Fed 2| AR Hifow fom gea a1
T & y¥a R Afers g1 Y, U0 § HAfUd TH Aoy W i ThH

fhaTeherrd g0 9|

TeRdTeheTa 10.2
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FEAYH HITS eIl WRH il § SR e 3o
T B SHd: TE AN A UhS Hehel g1 I I Sterdl
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et 87 wWafda ol qer e W U fag 9 ot g8 wdia et €1 9
fig S¥IeT U hT GBI WA FEA ¢l &I BIHH HI W F FN
frefia fean STa1 21 el <dor & Yo qe1 g&T ®ied & de & 54
TIRE St FEAW T T R £ 5N el #w7d €

et 0T 1 TWEde JtS SAfshie: el € el ©1 36 IS i Th
TR HH @ Bl 21 el S40 oF e 53 i 39 JuehR S
1 M, Y0 HT §Rek (aperture) Fea g1 9 102 & 30 MN gR*
#1 fefyg &l 21 o fad=a o g9 Shadt S el gdul W faer
i1 TSR g SRl ohal B § §gd B 2l
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Tl T o qUEde I8 W SAfere
% efew et T

faT 104 (v) 3T&aa g4u o 10.6 (a) SAean
3T g9 f 10.6 (b) o &g P

(YT &1 ¢d) HT R T 378
\ \ 3 frdw fem ¥ erofg R
Y fader feen o & wefda et @

r C aafqd den qEtdd feRYol Sae
fog (95 P) WM =7 3197 9@ w6
IO I g W o ot w1

(a) (b) e HE B

g fEu fo Sqe st feafaat

H W o i &1 oo e

g1 omqaq fag W emufaa faon

T YRR qUEtad gt © TR aed
/ FHI0 HT HAE Ged MTaT FI0 oh
I P i M o SR Bl

© X P C (@ sraas Tdur grr ufafss s=m
o 107 @ 9 O o foa =1
fafs= frufaal o fou stema gdur
(@ A 10,6 (®) g1 gfafsd &1 o991 foRtor SRt
‘ SN <@ita T R
feraterca 10.4
RO 10.1 ° < TE foa w v frufa & foau wes fewor sma
difam|
gfafae &1 T fuifta &5 & faw e gd srgess | afvia &1 a1 fhwol
o THd

A o=l &t g faat 10.7 ® fRu e fo=i 9 wifsu)

Y <YM | s el gfdfsis i yehfa, fearfa qen smaferes dgst =1 9o
Hife)

3T RO i Gfaemses Wed | IRviteg hifera|

182 IERIE]

2020-21



>
\ 4
=

(b)

M E

f ] \ /é
7y » \ A
B p B C P

BIC

A
4 E

A

M
A
B F
N
@
M E .-
L
F B 7P

N A
(0
M A
E ‘A
A _y- D 5
¢ Bf ) ¢ a
5

(e) 4]
faT 10.7 31adcT 40 g7 Gfdfsa &7 S99 {904 & 7T 0 sRE

A UUN ok SUART

ade TUUH hT IUANT WHIG: A€, WIARS qA ARl oF TRl
(headlights) H WehTeT 1 STfaemelt TG foh¥or 91 oI A o forq feman
ST €1 TR WA Wl 1 §el Uldfss <@ o forg g Uil (shaving
minors)a?mﬁwmglﬁmﬁwwaﬂww
o <fdl 1 a1 giafee <@ & faw w3 &1 Gr 9fgal ¥ gd & g
hfgd & o fou o2 3fedel YON 1 STEN fema S 2l

(b) SUA EUUT GRT Widfse T
TN afadel <9U g gfafsd a9 o an § s1edd fRAr ©1 o §d
3T <90 g gfdfas a9 o SR W 1A i

TohaTeheTg 10.5

FTE 3T YU AU 38 T T § Thfgu
T T H T 9t =Sl ifga wRisu

Tdu | Ufge w1 gfafss few) gfdfaa S ¢ =1 Saer? #4198 e ©
e faafdfa (sen) €2

TehTIT — IEd qel 379 183

2020-21
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(v) T A o dgad aul W Hi 3R
(+y-1&1 = 3TfR) A S et

A @t s A S )
. : , v) T &1 o daad el " H AR
ST o R T ()
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10.2.4 IUUT G qAT 3T

el <dor H 39 ya @ a9 #2130, o9 g (w) Feard 21 3du & ga
¥ yfafsa &1 30, sfafea g (o) FeaR 21 TR TES & @ € fF oy
Y g BIRE F1 g, BT O (f FeAr! €1 d= A F " T
ey ¢ 59 <du g gR wEqd R S ?

™ YA I T YRR e w #:

1oL o
7 gay 9t YR o el 9o o fau qen foa &t gt feafaai & fau
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el <Uo1 gR S eMad T eufeeh for € e o g € f
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I @A (m) W< g0

m_gﬁmﬁﬁﬁ(h’)

C fam = 3 (h)
m=—- (102)
e m foe g (w) e widfss g () ¥ o Hefea ) W o TR ST @)
Ed (m) = %:_5 (10.3)

2020-21



e S, foa 1 SoE ueeHs off Sl @ sites fae g qed et
% S W S ¢l S giatssl o fou fo e w1 $EE oA ot
=ifeq| qenfy ardfas ufdfadl o fou 3@ o o1 =feul ofa[ o
UM § SBUTcH 98 § T Bl @ T ufafas ardfass g1 e o 79 |
YA Tog oarar © T ufafss snare =1

33T 10.1

fordll SAfemeEd o 9% &1 399 <@ o ¢ STAM 8 adt 31al J40T
T Fohal 5591 3.00 m 71 I TH 99 3@ U F 5.00 m F T W
feorg & a1 ufdfara =1 feorfa, wefa qen wes @ sifsT

A
gohdl 491, R =+ 3.00 m;

ﬁﬁ—{ﬁ, u=->5.00 m;
uﬁrﬁa—{ﬁ, v="7?
wfdfera &1 HE, h' =2

FIhd T f=R/2 =+ 3'o;)m=+1.50m (HfH 3T U0 1 T&A
Wy A0 % 1D 71)

s Lalol
v u f
- 1 1 1 1 1 1 1
—=——-— =3 _ = #F
v f u 1.50 (-5.00) 1.50 5.00
_ 5.00+1.50
~ 750
_ +7.50 —+1.15
T 60  0M

yfafsa sdor & 69 1.15m 1 W W 2

h' v 1.15m
AT, M= === - o m
=+0.23

yfdfsrsr snoreht, Ten qen @es o foa @ S (0.23 ) R

IETETOT 10.2
FE 4.0 cm B H1 f99 fFH 15.0 cm FiHd T & s1@dd I 9
25.0 cm T W @ 21 Y0 @ fope 38 R R W) 6 @ =

e gfdfsd 9 212 Afdfde sl Yohfd qen WES 1d hifelg|
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3yl

%—W, h= +4.0 cm;
ﬁit’s{—ﬂﬁ, u=-25.0 cm;
Hihd T f=-15.0 cm;

yidfaa-g, v=2

Yidfaa-gEst, h'=?

e (10.1) §

1,11

v u f

g 1.1 1 11 11
v f u -150 -250 15.0 25.0

g L_-50+30 20
v 75.0 75.0

TR H Y0 ok WA 37.5 em T R @A =Ml yfafds arfas ?)

q, v=-37.5cm

h v
TH YRR, SAErRA, m=_—=-=
h u
T = vh _ (-37.5cm) (+4.0cm)
T (-=25.0 cm)

yfafda st 396, h'=- 6.0 cm
yfafsa Ieer aen emEfda g

gI

1. ST 39 <40 HI BIRE O A RIS FGHT Tshar-a 32 em 2l

2. hIg IFAE TYUT AT FEA 10 cm 8 W @ TR foa w1 919 Ton sAafa
(ae1) arEdfess gfafae srm ®1 fafas sdor @ fradt 58 ™ 21

10.3 WeRTIT <RI 31U

foreft ureelt e § ety TRt W@ W HA il Wdld gidl &1 St YTl
T UREET WY ¥ TR § Y9 kI € A B ©2 T I8 o Sft W
@ § e € A1 et RN a5 €2 €9 o feA-ufafe & e et
1 YRAEH| 39 @ =B foF ot 4 R fRdt 3% sruan O A1 Ol
aelt 331 g2 U Bl B1 S WK, W whiE Wil hig 1 e (foee)
foret gfga wrnft W W@ S ®, 9 Hi" o Wid oh W Y @ | 3MER
33 T ydd B &1 WE A B @2
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F A fHE w1 & a0 § W U o R dfew & enfee w5
¥ Td 3@ €7 T€ O a1 YA o SHRYS W (Ul I H ST UeE
W) 3G Wdtd it @1 9 <@ e foh Ut @ R feRelt wiw o wdA o
@ g v (side) ¥ @A R AN AEfaF TS W & Yelld e &1
3TFEl HT A AT fhT THR HA?

3T UM § oifireR &9 9 ot 4f9d o {e BH & Sl W fomm w
Ufger & I H T 90 W SR U Uged aen Yok, Ui oF et 9
oY o W T ol | = fKen o efren gen wditd eran @1 gt SR dfee
et g8 Tdid Bl 21 S SRl W, W6 18R % HW hid h e W@ I
Ed § @ 3 33 T W e e

Ifg I oF T W eH HIE 3T 39 o fRIFE =1 aRd %1 9t A
FX, 7 q9 Ff ifget 3af & get g Ra? afk gw wiw ok wE w6l
IReef wifies & g O yfaeenfud Y <, 0 a9 ot o1eR SHt S I
33 TdId BIA? M9 I T STEF1-STeRT Hiegmi o I o o 39 qere
1 TIER TerT-oterm 21 3 Yeror gfad & € foh webrer qeft wreomi o wh
& feon & T T R T weld B @ R S YR U wiemd d Sl
reAm | foet Rt ST € o SR W o 3o SR ki fRen uRafdd
g W B1 3H UREeT %l foer ° g e s auE|

TehaTeheTa 10.7

Il ° 9 U dTee! i dell W TS faaen TEu|

AT 3@ w1 Ul o S, fRE uvd (side) W @ WX Tawen i
Tk 9 | 3SH & T HITUl F1 379 fgFh1 3o o d%a &t
T 82

39 foRamhceiy 1 <BUST| o9 38 Tk aR | & ° F41 9% T8l
g T o

3R st @ 36 & o fau sfeq) S9ek W o7ue 3T vd &l qar
HifsT|

TeRaTeheTa 10.8

frdt 991 W TH dS1 IUC H W@ HI ITh! qall § Tk faqasht
pgely

FeR G ¥R-+R R sfew) 5= faat St fg@e 391 % 7 Ww @t T
S

s o @ foaes &1 faepey R ok w2k & T eer &1 wigu)
stoet frufa @ fages &t 3@d Wew) w0 fager st feufa @ 4
fe@E 37 o @2 I% hd gud 7 U 22

TehTIT — IEd qel 379
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FR § I e W e iR 9 fe@el <3 o @1 YT o ST9ed
o SHRUT et 70T okt feufq @ oig-®1 $W Sal g3 Wdld Bl ¢

TehaTeheTT 10.9

U W W T The SIS 1 I W Th A Gieft Tan wifem)
Y @0 o S Teh hid 1 TId 36 YR FEU fh 39T Toh &R 39
[T T HIE HIUT 91T

wid o 9 ST W@ o R S 99E (side) § @I 39 1 @A 72
F1 Hi" o TAd oh A= B W1 BRI (edges) o UE ST g5 Fdld
Bt 872

39 w4 o Tid F 30 YRR F@U fF a7 @ & Afaceed 8l o«
3T I @A 82 1 hid o Tid o ™ @1 HT 90 gl g Tada
BT B2

@1 1 HIE oh Tid & FW 9 U 1 TAG o A= W@ H 9SS
T3 did BT 22 TH A BT 22

10.3.1 hiel F MIATHRT TS ¥ TS

FrT o TIg ¥ GRNT o 39T k1 URERT i HHHA o folu, ST U
IERIETSIE ]

TehaTeheTa 10,10

T GET 9I€ | THS HFS hi T e, TR THl 1 Tea 9 amsy)
3 o SR = H HE H TH AFAAHR Tid TG

e ¥ i 1 W@l Sitayl 36 SRE 1 9 ABCD W@ €

TR THEHH ATt i)

T T, 7 <ifST E 9o F Seaterd: 39 gR oy fe =l 6t foem
et @1 R AB | h1g hI0 a4 g3 8l

f E den F o wfafdsi 1 foudia wos 9@ <faw @@ < e, 36 6
el H, &1 36 YR oY i 3 fi @6 E dan F o gfafas ws et
W | feera =

il qen e 1 Ry

fdi E @M F &1 el (tip) &1 ferfaai 1 faemee qen 59 @ 1 AB
T 9QEU 9 WifST EF, AB ¥ fag O W fierdt 21 g y&R i G
T H o1 el &1 fearfaal sl ey 9o 39 3@ i &R CD % 9eiEul
M <fifST HG, CD ¥ O’ R fierdt B

O T O' %I fAeEul EF =i «ff P o @iy, s@r f o 10.10 &
fargfera T grr zwifen T R
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39 fopamhad # o9 i ®al foh geprer foxm
3 oot e figeti O qen o’ W uRafdd w1 2l
e ST f& A f9g O dam O I URsEA
HEAEl 1 Yk A ol gi3i W e €1 AB %
foig O W T facia NN’ GifeT qen g0 sifads
MM, CD & fig 0’ W Eifawl fag 0 W gahm1
fortor foRe wieaw @ 99 wWem | oefui 9g 9
FiE U Jo9 Y W R A Hifey foh genmer famo
ffirets &1 R geh Wt 81 O W, TehTeT fopvor 3
Hid W 9y ° 1A geA WA o fora wemw |
wa T 21 g fwor eifiels @ R g o
?1 Sl 3Teish Hdel AB @ CD W 3T hi0l
qoIl 3TIAdA ShIv o | i ol hifeg)
3@_%1’0%%1;?;33 ‘%B{_;—{g 'g{(;'o?‘lj "B R 10.10 sraER F & W G TR FT S
fezor & qen o frfa foreor @1 o9 3@ wehd € T ffa fepeor, emafia
foror 1 fEwn & TR F1 TE A A B2 STAIHR ki o Wie %
fouwdld ®watshl AB (Ag-+id SAAUY3) del CD (HiA-9g TYS) W
gehTeT TeRTOT o e o1 afArT gEE den fauda @1 g6t wro 9 ffa femwor,
amafaa fortor o TEiay feperd 1 ey, gepmn fotor o eer @1 uifiess
faeemma e 21 Aty fRor T wiemml o iUy W stfieteed
A9fad & q9 FA BAN? TWE hich [ hifed|

39 39 YW o SAUadd 4 uRfead 21 STUedd YehIYl oF Uk UREYf
qeAm § SR H Y9 HE R YN Kl A § R oF RO B 2
WA <9 € TR W b1 v e el o eneR wog @

e & fraw frefataa €

@) STufad fo3vT, ST9afia fehXor e Sl HIe@l &1 Yo w3 ardt I5

& o fag W efycra g4t wk & ao d gld gl
(i) FPRT & fopdl fHfvaa 71 aon fHfv=a aregal & 379 @ ol s79aq

I FT T (sine) TN STYAAT HIT FHT T (sine) HT U LR grar

g1 38 oM @l S @ e 1 fem st wed 1 (9w

0°<i<90° o T ger ?)

AT i YA IV B A STYAAA HI0T B T

SIN _ tontar (10.4)

T4 foish o W i SO HWILAH 1 Yool HILIH oF WUl STeddie
(refractive index) %ed | 3MEY Ui o &N H %o fa&r 9
AT A

YT — TS qAl STaaa 191
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10.3.2 3TUad-ish

T Teel €1 I Hh ok B Toh o YehTel 1 FeReor ot o et g8
T URSE HeAH W g H g9 kI @l ge S wemm H ey fem
uRefda #Y ot 21 ferel feu gu weemi o g o fow g ot fawm
qRed oh o &l SfuadHleh oF ®9 § o s foRen ST Ghdl €, S
TR (10.4) ® ¢ 9 | Yehe B aren fenisw 2

YA ! Teh Hecqul ifeen ¥, fafa=r qreami o werrer o geror
F1 MU =Te, § Hag fRa ST Shdl §1 U8 S@ T @ e fafee
wegHl W TR SF-TAT el 9 G Bl 21 freid § g
3x10° m/s %! =Tcl § el @ S foh geprer o forelt oft wremw o e wepd
aTell gaad =Tel 81 g | WSl Wi Wl fata sl erden el € & e
2w T U H UE g9 ®Y Q HE S g1 & weAH o W % fog
IUEish o1 T S A | YehTel i e W ek 7, s fam A=t
T R

o 10.11 # ST ATER Th TR &I o W fo=m o3 s weam
1 ¥ e 2§ YA R W §1 A AifoIY, WehTel k1 WSl W 1 o,
qOT WeAH 2 W o, ¥ AT 2 T HIEAH 1 oh WS STUdIR, HeAw 1 W
ThTST i Wl A1 WIEAH 2 W WeRI9l 1 el o 31U gRI oI hid ¢
T UE: Tohd n,, ¥ fTEfa w &) 38 T & 9 1 TR e
+d T

WEeAH | H YR B AA v,

"1 T Mm § e w1 A 0, (10.5)

TH ok W, HIEAH 1 1 WigAH 2 o |Ual SAqeaieh n,, ¥ FEUd
21 39 e fowan S B—

oMeq 2 H YRS &I 9 v,
n, = =2 (10.6)

e 1 H W R A b,

afg wem | frafa =1 o @, 99 @Ay 2 w1 SvadHiS
D) et = |MUe /T Sr 81 98 qeA o FRuer stuadHie

AR 2 (3 | g #1 T e n, ¥ FreR fE S 31 ARk 9y ¥
ehTYl T TS ¢ ¢ do HEAH § YRSl i =l v @ q9 Hieaq
H1 TEHIS n_ BT

9 H YRRl & AA

farT 10,11

192

n_= - =—
"oy H YR I A v (10.7)

WeAaw w1 Uy oT9edi Shad STadie headl e 9ret 10.3 §
3 WAl o STYedTie fRU U ¥ GRO § SA9eR! G 2N R Sl
SATIdHIH, 0 =1.33 T T8I o1 T fF g | TR A1 A A0 A § Wb

form
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o a7 1 A 1.33 B S YR SHISH hid w1 STUEHIR, n,=1.52 &l
21 U Sfiehg oFeh THl W SUART €1 Aoty SRl 37 el il HIy HH
1 TR e 2|

WROM 10.3: FB TAHS HEGH o U STIeh

Hqreqy
a1 ERUISIEIGESE] 1.53

1.0003
EEg 1.31 Qi s T 1.54
S[Yl 1.33 HTE SRECHES 1.63
Teehiaial 1.36 Tee fide e 1.65
IERUEE] 1.44 wat (HfoTE) 1.71
Hrfed Farest 1.46 rerH 1.77
ARUE &+ aad 1.47 g 2.42
EEIE] 1.50
HIS HIE 1.52

HROM 10.3 9 Aie HifoC fh I8 A@wad &l foh YHh1i¥Teh Toq Ay
& THAM T o Sifues gl SereXw o fou, feufas fSet eruadeie
S U AR, STl i STUET TR TA T, JufU SHH SeIHM S
S ¥ % 2

Tt W1 1 YhTST I AYAfdd T hi &7l hl SHh YehIVTeh S oh gRI il e
foran ST Feha1 @1 WIS 1 Wb TfYed Gyael  (connotation) Bl B FE
S S o HHH el ¢l 39 1o W g ‘foRel mWiemm’ qen ‘e wiemm’ vesl bl
TAN X ® Bl Ordd § gAeRt o1 husl: (Wi foRer Wiemw’ qen ‘weRlfiieh wEM
e’ }1 0 hel HE Hohd & [ HIS TAH O AT K1 U YehI¥h FoF 82 I
HIEAAl BT Gl i GHA, e AYeiish aTe LA SH shi STUET Fehl(yeh TEA 2
S HH STYeHIR dIel HIEAH Yehirh foer ey @) fovel WeAw § wehmr 1 =
GO HIEAR 1 STUen Sifreh il @1 ord: foRel WieAH W WEA WiemH W e hid ol
TR T fepeor ot @1 St @ qen eifirets Yt oI g I B1 We A HeA e 9
foet AreAm § T I Bl TE] WISl 9g Wl © a1 98 e ¥ X e Wt 2

a7 ot )

TeRTET — QEd A STIadd 193
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gI

T oh HIEA i o} G i)

1. o H THT Il GohT9T i U TRl ST | ferat g skt @1 gehrn fanor
e &1 IR ol AL STfea § g g7 Jarsy F=41?

2. WIS ag ¥ 1.50 Uik 1 hiel i S | FoI9 Hl S| hig H TRl HI
o fepert @2 fafa & wehrer 1 = 3% 108m/s 2l

3. 9RO 10.3 | SAHTH Y1 Sl o6 HILH 1 A hITST| =[AqH Feh1i¥Th

4. SA9eR! fRUTEH, IRAH w1 9t aun Stat fou Tu B 3 9 fRad geRrer wag sifier
e Tfd @ wrerar 82 WRelt 10.3 ¥ f{u T il w1 9 ity

5. @R 1 AU 2.42 B TH HUF F F A B2

10.3.3 M @ gRT 3Tqad

3 foRet =SS TS i 9gd B ISl i S@H o T 812 Aad® @d &
SYIRT I @M AT RN HH AT TEE: 9 oF I3 I ST T °

FHT W T? T THHN TS THAA ¢ A1 ek 37 N g oA § HieT ©
7 fprl W2 =9l | B9 |l %1 € ST wd &1 UEEN o Sayd o
ff g o B 21 o @ 22 9% Wl TRl w1 e YRR Higar 8?2
TH T=s% | eH T faw ° semma w3

T g3t @ oy gen w1 uRewl wied, R T A SH IS el €,

3
\ 4 y
/
\/
I\
\
\
\ S
A <
\
\
\
\
\
\
\
\

\
|
3
y

N
o
y
\
!
’
/!
S '
/
= ’
/
4
/
’
/
!
/
!
/
/
e~
o
Y

farT - 10,12
(@) 3T A9 FT FATGRT fHa1 (b) 37/FdT &g i
3r9gryt faar

194

o FEad ¢l T5E a1ed ug © fF o9 % #H
¥ HH TH TR M e 2 W A H e
U3 THAA €l Hehal 21 foReElt ofg W aed w1 3R
SW T MeA T8 B R B U AG R
fg-Sv@ <" *ed Bl T8 had SUd ofg off
Fed B F8 TR 1 aden o= @ He e 2
3 F YRRl fomeon =t 919 10.12 () H 30T
AR ATERE i 81 sHifae Suel oEl
AfrET o\ off Fed €1 T YR  fg-sreaa
S s F SR AR W e e @ R
B €1 TE o= i auen TR § | e 2l
T o9 et forxon &t fa 10.12 (b) ¥ S901T
ITER TERA w21 U@ ol ATERY
E Fed 21 fg-eraa o9 A stead o g o
FHEa 2l
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fordt o o WR 9% SUA © Iel rddd, ¥ Meld S e 21 g
T YF TS Tk Tl 1 9N il &1 7 oAl o ohy ol o oehel ohg
FHEA B H hT dehel g TA: R ¢ gRI Frefua fman smar 21 st
T % I ThA HE E TWAT IR C, T C, 3R Fefa fm s 21 fRh
T o JHI kRl Shal § TS el Tk hicuieh HiEl (@1 o9 Hi qe
AY FHEA &1 AF HT Hhed 65 THRT UehTiVIeh ohe heardl gl 38 A:
e} O ¥ Tiefud i 81 | o Wenifyreh ohg § TSI oiell Jehtel ool
faer ot forerer o frfa &1t 81 el ofg 1 gRIR S0R@n &1 g
A ! §Reh (aperture) Feddl ¢ 3@ 1™ § o9q foe=r o &H
hadl 31 oidl qoh HHd w1 R Heh! Tohdl a1 € 9gd Bl
@ @I < ohdl Shg WeRTfTh ohg © WAM g0 W e €1 18 o9 31 g
o Td WH HEd[ B Id fRdl o W HEier feReol smafaa it € db a
BT 7 39 UHgH o foU o1Eu uw fEueary ¥
forareReTa 10,11
=rarast: 39 fRarRerT ® wI wHA dAYEr o= of g # R
g o A9 W 7 W) AR o TH RN A gt Ai@i i oaifq &
Tt 2l
T I @Y hl YT B H UehfeUl 3H g wl AR Ffw wifsu)
T oF YehT¥T hl Teh TSI i T T HIHIAd HIFC| G HT Teh 1800
THRIN Yfdfas 9T i)
FHETS qAT TE hl FS THI oh T 3 fearfa 7 9 Fam) wrt
TEd WEw = e 22 TH A e 22 feharhend 10.2 @ 30 TwEl
% T FHIT
TS G ol @ SR 3t S eIl B h® HHI UvEd e SN
ff T Hehdl &1 THN A Bl €2 GF U 3 el WehreT w1 vl wHieR
et €1 o9 g FE fRl u dien =wHeeR f6g o ®9 W wre W
aAfirchfsa 2§ St 71 9 §, w3 W A8 SHASR fag gd
o1 gfdfsa B Tk 55 W gH o GehT9T 1 HohgUl T Sca shidl 21 THoh
RO IS e Al
IS TH Tk ¥ Hi A 3N o THI Th1W Rl W faER i B
e @Y YeRTe 1 UHl feReon 1 frelt ofg @ ard € @ @ g 22
3T o o foau 39 foF 10.12 (a) # e 3feda ofF & fau = 10.12 (b)
H e T R
o 10.12 (a) F1 =AFAYES A@T 3T ©H W &I A& o AR
GhTST 1 Sgd Gt FeReol emufad ®1 A ROl Y 9 evedd & qveEd g&
# W TH fog W ifaRa g S §) gE ot R e oY o g
ThIhT FEAM 2| 3BT 376 Tk Taddd o H FaRR 28|

TehTIT — IEd qel 379
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196

o 10.12 (b) 1 SAFYE® QU 3TETA o W & A4 oh AR
TSl i ok foRvol eufad & W Rl 3 fRl ofg § eruadd % uvem
q& 38l o TH fog O I9gRd et wda et €1 g o | e fag
IEAA HH HT & Wihd FHead ¢l

g 3 frelt &g o fawia g8 ¥ IR fReoll &1 oA < @ STdehl
Todl 9 fauda fson & <90 =7 ®led W BN g Wik &l &
FT ok foIT g 18R F ol WA ean @) denfy, R ofw o < g Wiy
T ¥ 3= F, 91 F, 5N Fefud fan s 81 fReh <" o g wiwy @i
TV s W U WIRE A ARl T HHT U Kl R fFN
frefua foran S 21 o9 Rt ST ofg 1 kg T fRE IR |
qohd &2 ToRarRema 10.11 &1 TR HITSUl 36 foRamnemy § o &1 fefg
qe A o gidfaa &t fefa o o= &1 g0 <9 1 Ff-The (TFIT) Hikd
T Tt 2

10.3.4 @ gRT Ufdafes =T

o gfafee g S0 ©2 O F YRR o STUedd gl gfated &9 B 3
yfafsal 1 Yehfd 1 22 AU, el I 9 o [T SHRT 17T i

TehaTeheTa 10.12

T 39 g olifore) fshamrema 10.11 ¥ afvla fafa grr saet af=rere
iR T G il

Teh el Ha1 T =ieh 1 TAT hich e THIR Greft @ 39 g Eifay
o for=l <1 ST Ta@netl & o= #1 g0 o9 FT Fihd T o TR 1
WH I Th *H-E W EY 36 H89 W@ W 3@ YR {EU 6 oY
T TR ohs 39 W@ W fEerd =l

oG % Ml R T W@ HEW: ¥ & F qel 2F o agqedr g
3% Sfaq sisdl g sifRd wifSw, S ®AW: 2 F,, F, F, @0
2F, |

T Sewdt g8 At i 9% AR, 2 F, ¥ HHT g En o o fawa
oo o W T W W TR TR TF e yfafdd amEu)

gfdafsa 1 Yepfa, Reafa qen smifas wEs A Hifsm)

79 forarraa o foe &1 2 F, 9 ®ie1 g, F, 91 2F, o &=, F, 90 a0
F, iR O o &¥ W@ %3 eI T J&U i e HITT 7o TRUfies
Al

faa =1 fafy= Rufqai o fou 39a <9 R sA U gfdfsd &1 9o,
feorfa den emifer wres o1 dfda faeror 9roft 10.4 o fean o 2
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W104mﬁﬁfwﬁaﬁﬁé§mmé@maﬁummaﬁue,prq f@rﬁramaﬂﬁfaaﬁw

ﬁaaﬁ
aAT&FaEB a?rl;@ﬁr

WFT{ HATYH B, ArEdferss qe 3t

fdg PR

2F 9 W F, e 2F, o a9 Bl EUSICER IS

2F, W 2F, W™ A B ardfaeh qel Ia

F, @ 2F, o o9 2F, § W e (fomfiia ) EUSICER IS

HHE F, W A W sTEfifd &9 9 @2 EUSICER IS
Aol Aty foefdd

HIHY F, ql o o foa @ a1 (foafda) T qen e

EEAIRCC o) oE & S R

& =

3T 379 fohdt oTaaa oid §N o Wfafda @i Yepfa, feerfa qen smufere
e 1 Tk fohAThalld g STEaA il

TeRameheTa 10.13

T fodd O Y| 38 TH o e W IEn)

TH o Uk AR T ol gs HHed Sl FaEu|

o o gEd SR 9 yfdfaa &1 e Hifsw) yfafsa @ afs g & @ w
TR YT A T JIA HitoC| AR T §9G 7 81 af gfdfad &l o9 o 9 9
7 *fEu

gfdfeier T Tepfd, Adfaes WS qe1 di-ehe fefa e wifsul

HITe! i o | o S fdfed o Test § IRedd Ale shifse| S Amedt
! F § gd S 1@ Sl ® dl yfdfes o e W 1 qqE ISl 22

Y ferareremy o1 G faawor 9roft 10.5 | e mn @
umﬁmsﬁﬁﬁﬁfmﬁaﬁﬁ#ﬁqwéﬁgmaﬁuﬁmaﬁm fetfq qen eTufer wEs

---
MU |Ig & Ueptd

HFE F, W mfw@a ST qem Hien
3Fd qAT 99 ok HIHT F, qel ST qem Hien
YhIfSTh 65 O Wé’o—s’o
o o= o o=

=9 forareemy 9 o9 wn frerd kel 27 ofedd o §ed Uw
I, Hiem e o Yfafss s, =e foa sl of feem =8

RTIT — TR qAT ST 197
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10.3.5 TeRTUT 3@l o ITANT gRT |l W gfafas s==r

70 Yo @l o IUEN g ol 9§ gfdfddl o 99 ol fefad s Tehd
21 fortor e o\l o o wfafasl o) yefa, feofq qen smifaes @s o0
AT wE U Rt THR WeEar | wd H fRor emw e\ H & fou
el 9ol =1 9ifd &9 = § 9 fet 1 feool W fomr R wed 2
@) fda 9, g&7 318 o FHIR AH arell his JhrRT 6o 39a o9 |
YA oF YvETd o 10.13 (a) H M TJEAR &9 oF TERI

3R & ®Hd F T

TIad @F i Teafa o gehTst

10\\\ . \o Wéﬁlgslsﬂ%bgﬂigﬁq

i v F, o A = T FEE 9 STTERd B
Tdtd Bt 2

(a) (b)
ferT 10,13

(i) T HIRT 9 [oRA el GhRT /T, 39 o" ¥ ST9add o qvETd

qed 3fel o GWiaR rfa enitl 39 foe 10.14 () o <@l @0 R

3Tae @i o &I iy

R et ydta 8 St

(\ / > geRrel foRtuT, ofgedd o
Q (o I— YA A A& oF HHIM

F\U : . " A F it e 5@ faet 10.14

(b) | et T B
(@ (b)
ferT 10,14

(i) F o FHRIIMH hx o T areit JehmT fohior 3Ty oh q9=a fom
frel fame o i =it ®1 39 957 10.15 (@) 990 10.15 (b) ®
<t T R

farT 10,15
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o= 10.16 ¥ 39@ @9 g1 feeht foa =t g feafmi o, gfafaa o
w1 forvor ol g <wn w21 fEE 10,17 § steda o g faa @
fafa= feafel & ufafsa o &1 feeor oMl g/ <o T 2l

M
A . Cf
B C, B' C,
oF, F, 0 F 2F,
A'
N
A
| u ) % |
(b)
M
A {i
4
G B o F, 2F2 B'
2F, F, c,
N
@ ,
A
A
L ST
M 3

R M
A D e Wy
y N \~'~._~
: AR
_ B 0 F, 2F, ' 0 F
c,

: 2 2F,
2F, F, \ B‘ 2F, 1:‘, B '\&
C1 N C1
N . N
(e) ()

for 10.16 397 &9 gRT faa &1 faf= feerfaa & faq gfafaa =1 feefd, 9T wd 58ia

A 4

Y

()

(b)
ferT 10.17 37aaer &9 GRT 94 Gfifaa &1 gfa, fefa qor e

TR — T QA 3T 199
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10.3.6 ity &l o fow fog-ufturet

gl o foru, g9 Tieha <doi St @ feg-uRaret sroerd sRal o feml &
fruitor o fau en =@l oft 3= el =61 T hew, ST <duil o @edt
Sfell Ty ¥ A S § A o ¥ Wl W S e $ 9
fofy S €1 IR & SER SUA ofF i GIRE T UAIAS el ©
SEfeh STadel o 1 BT U KUMHSF Bl B1 AR u, v a1 f, foa
A% h au Sfafsd S k' o 7 A Sfaa fagl =1 == w0 o wee
ERGRICH

10.3.7 9 G a91 AN

S8 9K 99 e <o oF foae g3 9 fohan o SEt YRR e o t
o fou off ofg g Tenfaa fean o @1 7w 9 o9 5@ w), gfafEs @ o)
q WIRH T () o AT T YSH B T G A e R S 2

1_1
by (10.8)
ST o9 g =AU ¢ qen fhdl oft el ofg o ferg, g feufaat
¥ w2 o W W ge % g % % fou o g | enfes um
yfaeenfud s 9w fafv= it o St fogl &1 s W =nfeuy
A=
fordt ofm g S eaA, el el gdur g Sea= ey Rt g Hifd
yfafes &1 Sa1g qon foa &1 9% & UM o ®9 § uRkeifud feHan S
21 aTaHa w e m g Frefud o sar @1 9t f5a &) = kgl qen
o9 g 99T U gfafdd i 9 k' B, 99 oF g SO STEEd
T BT
yfafes &1 =98 R
T fmeisaE  h (10.9)
oG R S oA, foa g u den wfafda-gh o @ o gefud 2
T TaY F TR FA T,

S|

.
s ()= — == (10.10)
h u

IEEIT 10.3

forddl 1ol o9 1 BIFE T 15 cm 21 foa & o @ et g W
W o 39 g fod =1 @9 9 IOcm@WWHﬁ?WW
I A i @ wiST
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g

el WE gRI e g SN, Ten giafee S @i w1 € fow @ik
foe @ g 2l

W—{ﬁ v=-10 cm

tlﬁT{:IE;ﬁf=—150m

1 1 1 1 1

— -
u -10 (-15) 10 15

l_—3+2_ 1
u 30 -30
Il u =-30 cm
Tl whR foa ®1 T 30 cm @1,
15]
rEdE, m=—
u
- ~10em 1 433
-30cm 3

& AT fag o8 uiar = o ufdfsa dten qen snwreht 21 wfafaa =1
e o9 & 9es &1 TH-TOeR o

ISR 10.4

aﬁg2.00mw1%|?l IOcmW{ﬁa?WW@?%H@Q&T
o ofead @ ¢l foa # d9 o 30 15 om B wfdfsa w1 wefa, feafa
qAT Gt A1 hIfSW| SThT AEedT oft Jd wifsa)

'
mﬁmh=+2.00m
tlﬁ7>lv_{:[?§3f=+100m
ﬁ?—{ﬁu=—15cm
W—Eﬁ v="7?
yfafed &1 S=E h'=?

. 1 1 1
HE 0

1 1 1

T LTwT
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1 1 1 1 1

1 -2+3 1

v 30 30

Iq u =+ 30 cm

v 1 YA Tog g8 <uial ® T ufafes o9 oF YemiiRies ohg o <2

R 30 cm T W a1 21 Ul ardfas qon S 2

hl
A, m= ="
h u

e b= h(ﬁj
u

30

yfdfss &1 %= h'=(2.0) (+ 15) =-4.0cm

sl m:+300m:
—-15cm

m T h' o FOTHH g 9% 9 € foh SWisd 99 & SR ufdfed

Sl qel adfg © JE qEA 18l o Hid ol @1 39 YR Tk

Irfaeh IEel AT 4.0 cm el Gfafda o9 o <€ 3R &9 ¥ 30 cm

T W 57 2 T yiafse g faafda 2

10.3.8 SH St &HAT

g S € o fonelt &g o1 geprer TRttt i sfvRa steen sroafa @
HT U SHAT WhH 0 W R Fwl 21 S & forw, 9w g
FT Teh ST Ad T THON hl 92 HI0T G AR S=° THMIH 55 &
fiehe wiwfad #T <A1 21 T IR, FY BHG U K TH FAqed oA
AAferw ®IHT U & oG KT T YhTer fRul ki et eToaRd A 2
ferdt i@ g1 WeRtoT TRTunl i TRTEROT a0 STURRUT &I Sl W
(degree) I ITH HUAT & ®U § ohaq TohaT ST &1 38 31 PEW
frefra wed €1 fREl foehe g0 & o9 1 e,

P=% (10.11)
G T &A1 1 SI W ‘ST (Dioptre) €1 39 318X D §RI <141
S @1 A Fol WeT H oFe L dl &l ol SRS W e Tl el
21 39 YK, 1 SEIET ST WH i guar & el ®iewE g 1 Hiew
EN 1D = 1m™! | 379 712 X Fehd ¢ Th IO 19 Sl QHAT LA qeT

ATAA WIF hi YHAT SRUTHR Bt &1
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ST oM dred St Hene of| (i wed € @ SRt awar o Seol@
F7d €1 A e i o 1 e + 2.0 D 71 5T o1ef © fR freifa
oG ST § 3R ITH! ®IHA U + 0.50 m Bl TH FHR, —2.5 D T &
" F FHT U -0.40 m TN | T8 AF TdA Bl T

I JHITH I3 T HF 99 o e €| 3= ufafes w ifuss smafda qen g A

% fau Fafsa foran W1 ®1 39 YR 9% W W@ @l i hel &Edl (P) S Adl i
Teh-Jerh &A1 (P, P,, P,.... 3MM%), 1 SASAIORIE 1T Bt 81 S

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

TYH A arel o fou, S|l BT 3 TAM W GHAST HT SUART HIAT B
gfaursie 21 i@ 32 #d THg 99Hl a1 a9 &Hdl ol Gl o |l & e
AAT-TAT GASH H HUh § @ HY, YA bl TL HH ol BH H ST Tl 2
FYH ST SEYTE G HI &HAT 1 TUAT T SISEIUE I % g Y ol Bl
IO & fAU, +2.0 D A1 +0.25 D &0 dlel & o€l T HASH + 2.25 D &Hdl &
Thel o & qod g1 oGl w1 eHaetl w1 dTdl % 9 O o1 STENT, Thdl " gRl
a4 wfdfssl § w5 <6l w1 wH B A HA S Fehar 21 FE AW B TH-SW & FUS
H TR 1T T oY R T STER GHERIG: & A qe gersiiEl ud grestet

% o & fead o R S =

gI

. Trdl @9 & 1 SEsite ama &l aRefa Sl
2. H 30 o9 fRE e F arafos qen 3oel yfdfdd 39 o ¥ 50 cm R
A B1 T8 GE, UG O % U kel W@ €, A% shent ufdfss ST @ o
1 @1 € 5@ gres &1 fa9 21 o9 &1 emar ot 9@ St
3. 2m HIRY 4 a1 fREl Taq o9 i &Ha T il

s TR W @Sl ® T i Wdld e 2l
n AU 1 o Sege & wiafad 9 21 e ) frafa & emur wfdfss arafaes stemn
AT = T T
s T YER & Wedl 58 Wedd & R qer | € Aueadl e Sivedd
el 1 e w2
\. J
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et <o qen ol & fou T2 st fag-ufae) soaE S @)

1 1 1
T T gl ), w3l (o) Ten e 9o e
(f ® Hay T9iar
fepet Tiielia <dor 1 wihd T SHHT dohar BT &1 oM Bt 2l
et Telta SUur gr1 Sca= 3T, wfafss i S qen foa &1 =K &1 M
I R

oA Aery 9 fore mieam | Tt A S 9l g g fRer oifed 9 W
g St 21 foRer wemm @ we WA o fodt e e aeft e TR
HAfets 1 AR g st 2

fafd | ThTE 3 x 10°m s 1 SFAF I § THT HI | fafa= e §
TRl 1 = Fa=-fae B @)

fordt URERT HIeT™ 1 STUadHIe WohiST @i faid | =Tel aen Wehiel @i Hiesm o
<l 1 ST Bl 2

o fa > A . 3 . . >
fhell STIAIRR i & =g & GHUI H, 3[IAd Ag-hd RIS T Hia-a1

HTYS I W B 21 Frla foror emmafaa farsor 1 feen & @@ @R R

1 1 1
W g T = fda-gft (w, wfdfdea-gh (v dun WelE e w1 wiew

VD U

T (§ W "ey i@ 2
foredl o 1 &l SUHT FIhd T 1 kA It &1 oIF H1 &A1 H1 SI TR
TR 2
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1.

2o

= § @ we-w g o o1 % fau gge 1 R s weRar?
@ S (b) i © TR @ fagd

Rt foa =1 staaa U0 §RT o1 Ufdfae A, Hen qen foa o 921 arn @ o
w1 feafq el H1 =nfew?

(@) T HIHT T Tehal hg & o=

(b) Tehdl HHE W

(© dhdl s 9 W

(d) 39U %k Yd qA G HIhd o6 o4
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3. fordt foa o1 arfoes den 9uM WEs &1 yfdfde 9 e o fau foa =i S99 <9
& G wEl W?
(@ 9 % & HHd W
(b) HI%E T &I I U XN
() 3HAdd W
(d) G % YhITH Hx q¢1 &I Hihd o 4

4, Tt el <do qen el aaqet e of" S 1 ikE Al 15 cm &1 Y01 e

oG Had:
@ T I
(b) T ITA

(© <YU 3fadd 9 9 ST
(@ <99 SIS qAT H TEaA

5. forell <dor @ ot =R fraet & T W @R e, enuen yiafas geg W ydiq e 2

Hyerd: AU g—
(@ Had THAA
(b) dhad A
© had 3T

(@ I A IS AU ITA

6. el I (dictionary) ® U U B &R ol Ygd THT o9 7 & & shiA-a
oY THE HI?
(@ 50 cm HI%Y U w1 Th I9d o9
(b) 50 cm HIRT T FH TH oA oF
(© 5 cm ®IHE U F Th I9d F
(d 5 cm HIHE U H TH Foda ol
7. 15 cm W% U o Th 3Gqc I9U1 1 START Hieh oF [l foaa o1 diar gfdfaa
T =T &1 fae 1 gdu @ g8 1 9RER (range) T €1 w1fEW? Sfdfss # gepi
el B2 wiafse foa 9 o571 @ tuen Sen? 3@ ffa o wfafsa s &1 & fmo ema
ERIEY
8. f=1 frufeal ¥ yg= IU40T &1 YR SaEu—
@ fFd #R & sw-du (Ts-amEe)
(b) Twdt aEa &1 uwd/avE-3va ggu
© ¥R T
3T IW I HRU Ffed e Hifeu)
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0. et ST S F N I B T G 3 o TN F W T o e o )
T yfafde S mm? e SW HT YA g Sid hifSul 3T Ueiuli i oAme
It

10. 5 cm a1 i foa IOcmW{a¢W3ﬁWﬁ@?@25cm§ﬁWW
Sl 81 YISl Tohiui-3Ti@E Wit o4 arel Sidiae i fefd, @S qen Yhid 9|
HIfSUl

11. 15 cm Wi%d < 1 &5 3aaa o9 fodt foa =1 gfdfda ©f@ 9 10 cm g8 W @
21 e o @ foradt g w feom 22 fotw ema@ difem)

12. 15 cm G 30 o foREt 39t 901 @ i 69 10 cm 30 W W@ ?) gt w5 feafa
qAT Yohfd @ Sifed|

13. Th HHAA YO GRS e +1 ©1 gHeR a1 2?2

14. 5.0cmﬁﬁ1§a?[ﬁ§1%lﬁ30cmWﬁW$WWW?W20cm@
W @ T g gidtee w1 feafa, wefa 9un "ES A| i)

15. 7.0 cm 9EST &1 *lg fod 18 cm Wiy g o fohelt etadal U1 o FEA 27 cm 0
W @ T 2 I R g0 R R e W R SH W a9 s Wik
gfafde g foean S Teh| gfafde 1 9s den Yhid J| Sifsal

16. SH ¥ I ®HH U A BV SHR @@ 2.0 D €| F8 H" THR w0
g 22

17. S SHRI+1.5 D &1 F1 Goush o Foifa w1 21 o9 #1 ®iwd i 7@ Hifu)
1 Triftd ofw e @ eten STaErt?
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