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St fap fo19.12 (¢) o <eifan 7o 81 R fohor-qs w1 e 1 39 YRR gamEifsa
HIY foh Tk IR <19 I8 qL@ell il il § TohUQ dl 38k Ui Siafes T
21 e 99 UE € © S fo v dqef § e 2

&I FET o R foRor-gst o aheft oft e =1 3 31K 71 €1 9 fordlt & <@l W el

9.4.1Wehfa ¥ YUt 3naler WTaM" qeT SHeh WENThIT STIERT

@ o7 : 9wm & 90° AYEr 180° W HiEA
o foru fesmen form i # qof sriafen s
T T AR R a1 € [F99.13(@) B
qem (b)) U fosm W wfafed & wEwr ¥ [, 45"
fom 1 ofadd fre Sored & fore ot w4 '
fepen St 2 [ 9.13 (0)] 1 weelt & Teerfaa
& foe, firem o w1l o shifash 0 i 11
45° 9 &7 BH @1feUl WROf 9.1 @A | Bl A’
TH I8 UM € TR I & UHR o Hid s @
aen fiie o fow o 5 2

190" 45°

45°

45)

(i) TR 7 S T qqat w1, 9= ?= .
& fau =aue w9 9 39 R S R

Yot dgetl | off qui sTiafe quedd &t
REEAT 1 TN R ST 81 YRR g for 9.13  femeoll =i 11/2

(c)
q TT W Hied o faw =n

3= Tl o HgH Hi9/AARS dge o vfafsa o Wew # Teds fFT 97 Sored & for fesme

o P W 21 YEE G99 § U Wi forw o sl o quf syiafter e 1 SwE fema S 2

(core) T =< (cladding) BTl 81 Sig o U=red 1 TYedIF TesT
AUIAAIE I G | AU B 2
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9 YeRTeT oF ®9 H i Hohd 3fad v | T o
T R W = B © 99 Te SEh! e o e
IR~ ot A Wi giar & 9o fdqd: 3 fm
T TR ket e ® (Fet 9.14) 1 FHifeh g =/
Y YeRTel 1 YUl Siafish TWEd eldl § SEfeIt Rt
Tohd 1 <ol | hig foery 1 =&l eidil| Jerm g 39

forr 9.14 v v e yaiferss o9 W@ € @ YR ST S & o T SR o6 SR T8 W R
g1 HiAH qui Fider e e 2 BT o TR SE TS T TR il I Sk bt
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W 3If Bl €1 T ek R g W g B W ot TeRr

Tq o Wi SUH! el o SR TReTdgesh T S Tehdl €1 56 WehR Ueh WeRIYT Tl
TR qEY (TMES WEW) & ®9 H WAR foman S wehal 7

TehIT¥Teh dqati oF St (TE8) 1 g TR W STANT foha1 ST Tehdl &1 TehTTTH
dqetl 1 92 T R Sgd Gehdl, TR Sfua Tiegd g we ® ufEfia w1 @
&, o Y9 de IfRY § YA fRal S €1 eI ® TR yeRifeh dqe 1 suEnt
Teh1T¥Teh Hohd YuuT o foAw off feman ST HeRar €1 S & faw, 3% erdles Si;
S TfGeRT, STHITE qo ST o 39 Sfeeioh o foIu ‘e UrEd’ % w9 H WA
fohal ST B1 ST WET ®9 § SUGed WEIF Wi dqell ° 9 Ieedt ofd <@
BH| 37 e o qqsil o s [ T el Sl STeHT oM €1 39 qqsi
T o Uk T ot o TR el il 21 e o9 o T st ‘o7’ e ®, o g
Y& T oF e § Foidl geTl $Heh wad R i A W Tk TR fo9g oh w9 H
@ <1 21 39 YR & GG ol & dq FeReR dq

TSI dqel o i & yHE savEesdl I8 ¢ foh 3ok iR wel giEr 9w
T Y191 k1 STERIT0T g A BT TIET) 38 Fardst w8 uerelf o wie den fafime
foerm gr =N S 21 fafernt e dqel § 1 km & @ § g o 95% @ ot
Ao 9N 1 WG T G99 €1 (ST el 1 km |2 o Ragent o &id o
=it W fSa Ufera WehTeT oF HEROT 1 MY 3TN id €, 9 ifew))

9.5 Meld YSi dem «idl gRT e

e T T TG SATYTS] W AYed o fava § fo=r fman €1 ora B < unet
T o el STaYl W 3T o faug | faar & et Mefa I3 o e1ed
GeH AT i GUAAT T S Gehdl € A1 STk TS o YT fag | GHE 10ad
o el BT STIART fohan S ke B 1 Tiehd Sd0 gR WredA w6 € i amaad fag
W sfiels I3 o 39 g W wefl qet o ofeed gl §, 91 9 gHifey g3 o aghdl
&% § oA 21 TH UEe Thd Tl T8 5N 96 R fauR %t qe 36k aee
Tl Sl 1 T HN IS e od & Teld gl § R ureel e g
91 7 9 7 TF T8 3109 T 3F1 91feT) T et g3 g fAfta wfafaa
o foau 93 1 gy, fhel o9 o < 9= W, HiHe ®9 ° &ich 89 Uadl odl
o folu o | Tt YA q°1 39eh WA o F g W

9.5.1 Te&dt el U WX 3TUadA

o 9.15 o ashal 51 R aen 9kl % C & el I3 o T 319 W fRea foeht
a%] o 6§ O o Wlafes [sh1 To1 1 SATHIG g9 T 21 Wehtel fort0l n, qedqis
& fopell Hezm 9 aAafad g n, ST 3 frE S e e S g
off, %ﬂg%aﬂw(aww—ofw) 311 Hag 3Rl &1 gal § 6! Blel od
& Ifeh SEATTHATHR T 101 Hi=tehed foman ST Feh| fo9 &9 & g4 NM & N
Y A 1 W T hI AdE o T SRR A Fel W
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tan ZNOM = L
an = oM

MN
tan Z/NCM = —<

MC <
t 4NIM—M !
an = M \
9 ANOC % ferq, ¢afesion &1 o for .15 < T 1 g T A F e
i= Z/ZNOM + /NCM T8 T S9aH|
j= MNMN 9.13)
OM MC
T YRR
r=/NCM - Z/NIM
MN  MN
7o r_M_C T ML (9.14)
3@ T o | % SIER
n, sini=n2 sinr
37T IV o DI AHE b AT
n1i=n2r
GeieRTol (9.13) A1 (9.14) ¥ {9 r & HH W T &Y W Bl §
Ju My Moy (9.15)

OM MI MC
Z&l OM, MI 9 MC 3@t o it & frefaq #3d §1 wda o ot &
STYART T R,
OM =—u, MI = +v, MC = +R
TR | T (9.15) W TEH W EH WId Bl €,
N, m _np—mny
v u R
HHRTT (9.16) W BH foa qen yfafad o 9 o Weam o sTadHlsh ael Meld
afshd g3 1 oshdl 551 o T o &9 § GeY U el 21 TR (9.16) fRd
ff YhR o dfshd el 55 o foT 71 2
ISTET0T 9.5 91 | @ feondlt foig Gia o Tepmet shiwl oh fepell Tieiia gs8 R g 2|
(n= 1.5 T Iekdl 5531 = 20 cm) | FhTel Tid 1 HiF % T8 ¥ 3T 100 cm T
yfafss el sm?
Bl
Tl W, FHIHW (9.16) W fKu g
u=—100cm,v=?,R=+20cm,n1=1,ﬂﬂTn2=1‘5T@ﬁ‘T{

(9.16)
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IS8T 9.5

&5 g e ®
: 15 1 0.5
—_—
v 100 20
AYAT v =+100 cm
wfifera smafaa wehrer w1 feen & &9 o I ¥ 100 cm T g W M

9.5.2 fodt v\ BRI STUe

o 9.16 () & forelt 3w oW g fafsa-Tam &1 sfafa swfE o 21 5w
Sffsia T Tl 2 =N H @1 ST R ¢ (i) T ST g% foi O W wfafe 1,
I 2 [fe 9.16 (b)] 1 wfafsd 1, S T8 gR1 wfafea a7 o foe s fofa i

A0®
L ___
o}

(c)
o7 9.16 (a) foa =1 fearfg gon v <9 g fafta
yfafad (b) T8t Meld T8 W 3TIa (c) T e I8 T
e

Aqifq e Hear © [ 9.16 (¢)] | TR (9.15)
1 YA Teed TS ABC W I T gH Irw
B @

n, n, n,—-mn

tor = (9.17)
OB BI, BC,
T WIS ADC o fau off g9 gk =
YA HTH T EH W el € ¢

L EEL L Bl

DI, DI DC, (9.18)

fopdl qdel @ o faw BI, = DI, | Hiehol
(9.17) e (9.18) I SiE W &4 Ww il @ ¢
n n 1 1
—+—=(n, —1n) +
OB DI (BC1 DCZJ (9.19)
uH eifde fag ed W ® @, OB — o defl
DI = f, 99 FHHI01(9.19) § U 81T :

n, 1 1
7= (n, —n,) (BCI +DC2] (9.20)

g feig Sl ama W @ faa 1 wiafas o= 2,
oG 1 BIHTF Fecd & qe1 U f R SHR!
HHT U W et 71 FRE o % gEeh I iR
< Py B ¢ Fau FI fag uRaet gr

BC,=+R, [fa39.16()]

DC,=-R, [ 9.16(c)]
THfeT THIRIT (9.20) i forar S Fehe 2

1 1 1 n,
?‘(”21 _1)[RT_R_2] ( ny, —Z] (9.21)

* e HITT 376 ADC & ST 3R o WA 1 G n, & S 38k Sl R 7 n, B
234 TG AR DI, T ¢ il g0 fa wehrel 1 fean & ferda feen & et € 21
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IEZUREAIRIEIREE
YohliSTeh I

IR (9.21) i G-HHY G o &4 | 1 Sl ©1 T ® 9 7€ G Shua
Skl Feaetl o IRel o SUANT g Afsd hiehd 3 o oidl ol Afseheda (fesmme)
FT § TR T A <H AT 919 T8 7 o A€ g9 fead ofdl W o 99E w9 9
] i €1 39 feufq § R UM 9o R, M I €, SH(AT £ U B 2

THIHIO (9.19) T (9.20) W &H W< eIal & :
nl nl _ nl
oB DI~ F (9.22)

H: Il ©ig-Hi-Tehed ¥ fog B de D IHI 81 ©IF oF JehIIeh ohs oh agd (e
M ST €1 fog IR 1 S9EM 3 W BO = — u, DI = +v | 31 dH &1 (9.22) §
WA W EH W B ©

1 1 1

v u T (9.23)

THieRT0T (9.23) WGl o forw uRfed gact g g7 21 Z=ift 7ef go 39 Sua |
g ffifa arefaes gfafss o faw oge= fovan 2, qenfu e g <A &) <Gl s1efq,
U AT STAqA T I & YRR o Ufdfeal, Sredferes qen s o faw 7 2

I WA A € foh ot Suaiel 1ere SwHreel oF o § Hhihd F ael
F' o9 & Jehiferk ohg O GHM S0 R &) TR & Hid H1 AR e Wi #1 gom
Ik f43 Hed € i U gl Hiwg fag e &l

|l g a9 Tt foa o wfdfsa &t feafq 9@ &6 & fau fagia €9 9 g9 faa
o fohdl fog @ o areft o8 ot I fRTol oy e sT9ed o ol gR 3ok e
(e Terdt Wit gt €) | qenfy, oreer § Feftad § @
g W < ROl 1 = HE FE TS o o 2
(i) e ¥ fehem arelt 9 fhor st @9 o g&F 19 o

TR Bl 7, Y o IvEE (ST o9 H) oF o

TR G Fihd F @ TRl €, el (Sfadqa o o)

oG & qom qEd Hihd F U 199id Wdid gt 21
(ii) <9 o eRTIYTeh ohg § A ATl YT foRsoT eTaerds
o e for foRet foeem o fria =il 2
(iii) (a) TFEh 3T @9 o YUH & BT § BT oA
St s FeRTT i fohT0T STe o Iard & 318 o
iR T w2l [ 9.17(a)]

(b) fordt sTaaa o W 3Tk foda Wiy fag &1 R
ST YA Bieil g5 ShlS YehT¥T <hi fohR0T STUEHA o 9¥=Tq

T e o HER T H Sl [ 9.17(b))] = 4 >
o 9.17 (a) T2 (b) ® 7 F=mi 1 HAW: IqA qen -
STaqe oiHi o fere gt w71 e o 9§ fafve el on b o T o

R e &l WA 39 TR o {H01 3@ Tied H1 371219
FHE =M qe1 78 Al gty & =fen fh o9 g3,
TR (9.23), T SR W HE ®9 G A el 2l b)
&1 W IE oY IS Wl =iet T fondli o o g #79.17 (a
fag ¥ ora forwol Scafsa gt &1 3 @t foeol ofw 9
Y o qYEd U & iafad fog @ TR 2
Tqur Y Hifa oGl o foe off, foret <9 gr0 Saa= emmaedq (m) =1 wfafss o dEs
(h’) den T o WEs (h) o 39 & &9 § gRetd foman s €1 Wetd oo 935
oifq =gl «ff ferelt o & forq o/ wXerar 9 @ <1 Gehal ® T
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(9.24)

o 9ROl 1 9o 3 W BH € U © T I3 9 Yeael o g o He
(e ) yfafss o T m oFcAes 811 ©, Safh fRdl Sere (qen arsdfaeh)
yfafsa o fIq m sBocHs B 21

IETET01 9.6 FHTE SITR BA @M §9F n = 1.47 T0adHI% & Fid o o
ol 59 W ot VTR A ST} 35TF T 31 B1 K9 H1 USSR FA1 82 T g
59 S € Tkl 872

&l

59§ o9 o 315¥9 T o foIU 9 T STqadish, & o hid o STqddish o R
B WET; n, = n,| AT FT B SR 1.47 T TH TR H 1/f =0 A
f—> oo U BN 59 o SR oiG hTd 1 Uk THASA IS T Aid 1 XM FI0ThT
¥ o g9 S (STUFdiR = 1.33) T 8 Gehall I8 59 Forgda e gk 2

9.5.3 «H i &

forelt o9 FT Wl I W IS 916l YT I SFAHRA TUE TIHRA HH Sl HifS
1 W9 Bl 1 TIA: hH GIRE S0 H1 IS G AU T FI Al Hed B,
I o H eryafda feror efvERa et € U orEae of| o
srqafda ez sromfia et 21 fordht <@ 1 emmar P 1 3@ 0
1 Tl @ uftwifig @ €, 598 e fed ge7 ote & 99|
YR Yol H S YRIUE kU Thik U W R fRar R,
sifaRa =1 o s =1 (9 9.18)1

3107 9.6

h 1
tand=—; AK h=1 tand=—
N S

auma:% (6 o o AH & ferw)|

ferr 9.18 fordt ofd =i erwa| o P=§ (9.25)
oIH I & T SI A SRS (D) : 1D = 1m ™' 71 37d: 1m Hehd T &
oY T &A1 Uk TSR 71 AT < shl &7l e icish qefl SToaRT g it &rea
FUMCH Bl ©1 TH YR 5T h1E 35 Fafhcdsh + 2.5 D &l o1 Geiesh ofg fuifa
I T, 9 + 40 cm BT S o SUA 3G HT SAEYIHRA Bl €1 — 4.0 D &l
& o ¥ qed - 25 cm W I H TFAd GG el 7

ISEI0T9.7 (i) A f= +0.5m B Ol & h! &ar &1 22 (if) Toreht Swiiier | =
<) efshi 1 ekl R 10 cm T 15 cm © 1 S9! HIkE T 12 cm T G
o hid T STIFHIF TG BT (iii) et STt @ 1 919 § Wiehd 50 20 cm
21 5t H 35U Wiwd T 1 22 [Ag-STel 1 SAUFdAIF 1.33 AT A-hid
STTedTs 1.5 2]

k3l
(i) <G ST & = +2D

(i) = f=+12 cm, R, =+10 cm, R, =-15 cm
a9 1 AYedAIR | A Sl &

33Tl 9.7
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IR (9.22) o ©H F I WA i o fQ £ R, de R, o foru forg wRared
o AER fafy= Tferel & 79 W@ | eH

1 11
51 (157735
n=1.59< s
(iii) 3 ® ®r= &% &9 & AT, n, = 1.5, n, = 1, f=+20 cm
T TR O F G W S

Lzo,g{i_L}
20 R, R,
34 *i9 % o9 & faw 9« ¥, n, = 1.5, n, = 1.33. ET

1.33 1 1

=22 (1.5-1.33) | ———

7 ( )|:R1 Rj (9.26)

T A GHIHTON il HATS i W eH T
f=+78.2 cm

9.5.4 HUsh H 1@ Udcl wi@l Rl WIS

TH-TH o ek H W f, 901 f, BihE Al o & gaet
dd A 9o B R foar sifsu) 9F «ifaw +iE {9 med
oG A% wHE O [ EE fog 0 W fem @ (Fe
9.19)| Teen @F fag 1, W wfafsa o 81 Fife gfafaa

I, ST €, 97: 98 T oW B % o eneeh fa|
wqif <hTd shYar ® den Sfaq gafae [ 7 o-an 21 84 39 &
& TS A1 @IfeT fh e o9 | fafde &1 s, Shaa

Afqm wfafsa =1 feafa fuif@ & & fow, 790 @0 2 fo 9.19 U § W@ T v oG g

ey § el S e A e S B s i ]
G W T el 101 o SFTER YREfdd 8l St 81 st
G el B, B S Gl oh WehTITeh ohal okl WOl HIH FWehd €1 W STST T8 hald
fag P g ffdw e 2

Tedl i A g1 s+ ufafde & fog

1 1 1

PR (9.27)

s B R e

1 1 1

PR (9.28)

HHIERTT (9.27) AT (9.28) i Sigd W,

—o—= (9.29)

TR A F T F f WHT U F fFH THRA @9 F god WA W,
11 1

vu:f
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3T&Y0T 9.8

aFeqa

1 1 1

7 71+72 (9.30)
7% eI "o H W e Aot o6 & e % faw o we @Ak g,

g,...qﬁwiﬁﬁa%a@ﬁﬁ?w—@%@wﬁﬁ’r@%,aﬁwmﬁ

gﬂﬁm{ﬂ#ﬁ:

1 1 1 1

—=— —t — ... (9.31)
S h fi S

gAd o Y H RO (9.31) i 39 Yk off foran s wekar ®

P=P +P,+P,+ ... (9.32)

Tel P39 ofF TASH &1 72 &al g1 2 ST, geieRtor (9.32) § SToRT-37er
eTrati k1 sfeTfordte AT fean e €, stefd Gt o <ol e § 9 U% oA
(3T il o feTy) qen o U8 SRUNcHe (Sfedd ol o foft) 81 EWehd B 1 |l &
TS T8 a1 ST &l oF STIHIRG S7qal STTaaid oF o< & H 98
eI © a1 3 widfsis i dev § ot gig #2921 il Ted | grI o widfee
T o ok fou foia o= S 2, TRt (9.25) ¥ 7 siafifed € ff HaeH &1 Fa
AT m, STEHT-STeRT A (m,, my,, my,..) & TS % TER B 2

m=m m,m, ... (9.33)

TH R & il o FASH W : S, GEERieial, Rl qu o1 ehiferh
5 o ddl o fesme o suEn fey S 2l

30T 9.8 (95 9.20 ¥ fu Tu o\ & Haw gw ffda wfafss v feufa
M hifsa|
d

«—30cm —>

f= +10, -10 +30 cm

e 10
e 9.20

T Wed oW gr it gfdfee
1 1 1

vou fl

Yl v, = 15 cm
ed oig gr ffifa idfss Tk | o forg fog w1 wifq e w3 21 9% S o
o T R (15 - 5) cm = 10 cm T W 71 Fafa yfafde ardfas § W 7€ T
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ToRYoT h1iRTent Td
EEQINEICE!

o9 o fore s far 1 e e €1 srerfd Sod T o o fare Rt et g
T Bt g

Ty, =
7% ST Wi g o o Al SR $Td T W 9 €1 48 fE o o e
foa =1 sfifa wrd w21

I v, =30 cm
sifem wfafare e <@ o T R 30 om T R @ 2|

K

S

[N Wcl

|

8 |

g

8°6 ln:21be

9.6 fusa § 3ty

f19.21 A frelt fism ABC § Yanmet foh01 &1 T[oRd gU <9I T @1 Teel otk
AB T SIS0 T TG HIVT HH: (AT 7, 8, AR TR FAF (Fid § qY
H) AC W 3T IV r, T STGaE w01 a1 Flq wior e €1 friq foreor RS qen
aufad oo &1 faen PQ & <= o IV & famerd Hi § wEd &

B C
forg 9.21 =9 & TR oA 9@ fordt wehmer oo
T T

=gt AQNR ® 1 %101 (Q e R ¥isf ) gHepior €1 gqfery 39 9= o o177 §
I 1 I 180° &1

/A + ZQNR = 180°

YT QNR @
r,+r,+ ZQNR = 180°
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T HI THROT i g W, T W 8

r,tr,=A (9.34)
Tt Tt § <Hl Bl W fase w1 A @

o=(i-r,)+(e-r1)

AgqG, s =i+e- A (9.35)

600_

araad =y (0)
form 9.22 fFdt HrqeeR a1 & forw s o
(1) T foa=re™ 07 (5) o i U AT

TG YR Torere 107 S v o e e 21 f9519.22 H arda whivr qen

forere v o o= W < T €1 S U8 W Hehd @ b oY ®9 9, sherdl
i = eh! BIEH, TAH fawc HI01 § & L&l { % q1 34 YhR eh 3 AH B
T e TSRO (9.35) W { q e ! HHiHfa § a7uferd €, stfd, 9% { e e i 2199
o aget o S 1 § sruftatda war 81 wdifaes &9 W 98 39 927 ¥ Hafuq € for oo
9.21 ¥ Yeh1el ToRT01 o 9 K1 a19d SRAEd T W aE foeed S0 9 B 2
=JAn fomed D, W, frH o #ie sTqafia R Sk STYR % WA @ S 8
T4 1w e @

8=D ,i=efmm aed & fhr =r,
THHTT (9.34) W BH W el §

A
2r=A3AYdir= o (9.36)
T YR FHRT (9.35) § 7H WE ol ©
D_=2i-A #¥@li=(A+D,_)/2 (9.37)

af foom o wred 1 sTgad n,, €

_sini_sin[(A+D,)/2]
Csinr sin[A /2]

(9.38)

n21
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T AT D, ! HIT FA GRI BT ST Hhdl €1 TH THR R (9.38) firem
& Y % TUadAI® o WO 1 Aty 2

B H01 o o e1eifd e fom o fow D, oft H1RT Bier B € 9o 7 W
Ll

_sin[(A+D,)/2] _ (A+D,)/2

" T smia/21 | A/2

D, =(n,-1)A

THeT qead € o uael frsH o weRrer o faee St | e €
9.7 WIS I

YOI, it e fo=ml o wRred] qe 19! Uil 1 SUART Hch 3T THIeIeh gt
s 7 fesmea feu € ufieefl, sgafdeed, G, scvie, g 5w
Ul gl gfral qen FE % Seel € R BW M w9 9 SuEn H @
&1 are ® gAR T Gad Heequl YR g | @ uw @ o uefa 3 wd
GO el B1 el X W €H HiHe 45 o R W UG Toh €1 319 g9 Yeussi qei e
cacopicacicabrcicaficucicaul

9.7.1 gauavit

T G 1o Wel Geusell HH WiHhd i 1 Th AMER g gl @
(F 9.23) | 30 YR o oI¥ i Yeueell o &9 | YA & o fau, &9 a1 foa
o fohe SUH Tk HId T N9l SEYU HH U W TN Sl € 91 o o gEd SR
T I G W IR @ S B | G w H1 A B R a1 den, safida den
st wfafsa fdt Tt <0 W s fof 9 S8 WeaEs <@ ¥oh, St yfafse
25 cm el FB A T R 9791 =few) Afg e f « feom @ o suh gfafaa
I TR S €| ety 9 fad £ | % gi W @ g, df uidfed Sl qen
1 g § FH T W I 71 Fafd T@d & fau e smmte @, e fig
(30 D = 25 cm) W et 8, W 368 45 W F a6 ggdl €1 S, W o W)
o1 wfafeis fforet = g0 <@ o forg Sfea @ s @1 =8l R <A feofat seied
€, Teell o 9.23 (a), § 91 g T 9.23 (b) 9 () Wi

W geaseit g e fag D R o7 gfdfaa & fou Wasw smasd m &
e 11 gy g1 foRan s weRar B

met{t3)-3)
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A 7 %

TR
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(a)

(b)
h 01'

«——> 0; \
N\
paans

3T W
NS

(c)

o 9.23 Wt Geusstt (a) e o 39 yHR feom @ T wfafee

foehe foig W e B, (b) foiel gru sfafa wivr, Fere foig W sfafd o

o HHH € 990 () fae oiw & Wiy fag W, wfafas sga ¢ € oifea
Ifa ¥ U 2
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ToRYoT h1iRTent Td
EEQINEICE!

e BN g URael o STER v RUTCH € qe UREnr § Deh S 21 3T:
ST,

D
m = (1 + ﬂ (9.39)

Fifes D TH 25 cm B 314: M@ 6 Id T o AT BIRd @ f=5cm &
I o 1 IR Bl 2

& ST, m= h'/h, T8l hiss &1 g qun v yiafsd & a9es 81 7 gidfss
g 3fafid Hior qen foi g Siafid Hior &1 o ST il 2, S 3% T ¥ 2En
o feIq D™ @1 St @1 (A it o 718 e o foe gro s W 3fafia i e
2, I h/ugm = foran T B1) Ushe-old W TEd i Sueie 98 ¢
%] 1 D! qo | Il e TRt 3@ HWd 8 ST 2l

e S yldfad Sd W ol © df g9 e T s 59 feefd § e i
A w1 Reher ST BT | SiSTe foie s =1 h ) 38 foa g =51 W 3fafid
arfershad v, Sefep foa Ty off fe@rE 2ar &1 (form foneht i@ o), a9 & € o
&0 o &1 e o1efd 90 D W Tad €1 99 31dfia v ot &R

tan 6, =(%jz90 (9.40)
319 &Y ufdfad g <9 W idd Fivl, St f6eg u W @ 8, 99 9 o

gﬁa%’zmziﬁuﬁﬂ%ﬁ[mﬁﬂﬂmﬁﬁw

tang = oML B ot g sidfr W, et o o u=of W3

7

(8D
= 6, _f (9.42)

7 39 feafq & staefd &) go ¥ w1 2, food yfafde frere fog @ ama
2, T (9.39), WY Widfes @ STUeehd 3Tk SHEEe el © el S
H 7R off STYETRd hH T YRR I (GEASE qe ) W et S e
o g9 7% AT R gfafde oma w e )

AEdfIh HIRd Al o |l o fau fhdt o geuse &1 ifusway srasH
(< 9) Tl 21 3tfureh 3aeq o forg <1 oigl 61 Suam foman Stan @, f5e T i T
oG o 99T R G (SQT) T 81 TH WY geuse whed €1 fod 9.24 ¥ Gy
geeell 1 HeRe @ <uiEr M 71 foa % e e ok o w1 eifugyasd
(objective) w&d & S foa w1 arcfas, Sofer, srafifa wfafas s 21 gg wfafae
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fort 9.24 TIF qaaell 5N Wiafad o 1
fto s

TR oG & fou foa &1 w1 war 21 38 TR A9 Hi AR (eye-piece) FEA €,
S Srfaeh €9 ¥ WA GeARRl 1@ TaH® oh ¥4 § & wieh AfaH STard
st gfafsa ST 21 39 YR Bl @l Ufdfsa AT o wiwd fag & fee
(FIE W I THP ) BT €, A€ AR W gl g0 W g € W eAfem wiafas
1 TG W T o U ST B 2 e 3§ fefq & off i e Bt © o
R s gfafda fee 31 a1 sifim fee fog ™ a7 T, sifqw ufafds g foa &
e Sl ST 2l

379 TH Tged YA o RN STaEA 9 | o 9.24 &1 fhwr om@ I%
<uifen & for eifgvaes o wru (o) emaedq, sterfd h/h, SR ©

mOZEZL

h S
TRl T W qRATOT T SuEnT TR €

h h’
tanﬁ:(f_oJ:(f)
Tel W Tt wfdfss 1 G1ew © den foe 1 Gest h e ifigeass a wied i
f, T TEen wfafsa A o wreew g & e st €1 g L, eteifa, sifugeas &
fodt wiend foig qen e (®ishd gh f) o Tec Wiy fog o o= &1 g0 6l
T GeAEll k1 Zge oA Fed
Fiifeh Tgell Ietel it A1 oh Hiehd fag o Fepe ol €, SWie == 9
AT IROTH 1 ST B9 T YaHawl o oy sieh g6eh %R0 (HIvfiE) e m
W Y [FHeR1 9.39), et 3tfad widfas feret fene foig W oar 21 9

m, = (1 + 2]
e 7 [9.44(a)]

(9.43)
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IEZUREAIRIEIREE

YohliSTeh I

S yfafse a9 a1 & a1 AR o RO I STEHE [FHieT (9.42)] ©
m, = (D/f) [9.44(b)]

3T e ST [T (9.33) o STHR|, Sk Wdfde $Hd W a7 B, €

o) (2
offte =| 7 7 (9.45)

oy § o forell oiet g o1 el STl Wi i ok fory (gEifere gerset M
@l T ®) Afugeas qun AfH w1 Wi 30 FW e ATl FeER H,1 cm o
FH BT U 1 oG SN 3T Hie w1 {1 3G ok T LR €1 hH o el
a2 oGl H1 TevTHd Bl 2l

IR0 o fer, fREt f = 1.0 cm o 9599 f, = 2.0 cm 1 Ak 921 <o
T (L) = 20 cm o faU ga Gewsel &1 smadq

memm (2] (2]

=2—10x2—25=250
a1 fafir= &re S8 a5 1 wdif o gfafsa s gvaar o o § decgof
T 3 B Seh GerafviEl o, erfugyash qun AfeRt sgaterel oEl gRl g S
&, forTer R ol & yeRferk famemt (Ji) 1 w7 w¥oh wfafasi &t o § guR
fopann e 21

9.7.2 TaEVih

TR 1Ue & (I 9.25) 1 ITAN S T TGS ol hI0N STEEH T&H Hd
o fore feran St 21 5o off U eifrgeash qen ek AT et 81 Ry Fel W, e
T 37U ATIGTAR HT Wik G A o STRT SR Ff hThT 3tk e 21 Rt
T foa ¥ FAH YR ARISTId H YW FIAT & 9 39 ok IR Gk fgd
WiehE W ST Wdfas sd ©1 AT 36 Ufdfss i srefda wieh st S
wfafsa SAd €1 STaeq amar m, wfafss gR 7 R Taa wio gaen foa gr o W
AT o R FARA I o o A gV AR fohan < 21 e

a A (9.46)

=@ foufa o, qeeie &1 g9 #t @@ 2 S+ S

uifefar qeaeienl ®, 39 el o sifdfiert, wiael o9l 1 U Fe e € S sifan
wfdfes 1 Hen o1 31 21 Ut TIERiR 1 A Wikl U @il d S YRR ok
Teront ok feru feran S GeRdr 21 ST o fory, R U8 eefd W faEr wifeg
foreh 3fgeash &1 Wihd T 100 cm T A %1 BIFg T 1 cm 71 39 A
T STEEA &Ha

m = 100/1 = 100
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forg 9.25 Tadl [EEH (FHUT) HT HTRA RE

3a =l 1 I’ & e R fo=R Fifs fee arfas gasa 17 (1 foe
=M9) 21 A TN ST EEF § @ W W THR TAq B ¢ o9 R 59k o
JerRa-hI0 100 x 1' = 100’ =1.67° %

foRdT Erieia SRR oF o) H &H 31 AFd & a1 SHeh! JhTel TUBT &Hdl
q sEehT fasie arwar e e ?1 YR GURUl udl TR w9 ¥ qEEd ok
Afrgeas o &awd W R Fd 71 AR sifugeas &1 =g 9e1 § @ gue foet
1 oft Yeror Fohar ST Tohel 21 FA9RA ermar stern ww & fawn # < vt e Y
aEget =l geased: fo= Uferd e &1 e ot sifugyaes & =E W A S 2
3T ; TR qRETR | afd 3894 I% Bl ¢ ok sifvgeas o1 =g sifushan @
TSTehel I B ATl AT9EYash oF o1 Sifuehad =@ 40 ¥4 (~1.02 m) 81 7
R kst ST, o ATe, G T erafieht ® 21 3 g o) reaferh sl
B €, 31: 3% oA qe TRl o WeR ekt T whied @ @) heh sifdie
3 9 WIS oF oidl i 39 YR M1 foh gfafael o aui faqem den st fawuo
T o, S Hic don wEm w2

o 9.26 Tadl EEH (FUUA) HT FawRA NG|
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IEZUREAIRIEIREE
YohliSTeh I

Tt o ® T ey qiaeiehl ® ifgvae o ®9 W o9 % WM R 3feEdd
AU T SUART TRl ST B1 UH Rawienl w1 for sifigwaes <dw R ®, qwradl
[ () Fed &1 3d0 § g aof fauer &1 gran =ifer e/ < S e
off T A Bl € FAlh I HY o W, Jod 1Y UM HT U7 TR HH
it BT € 9 U0 Kl e KA W & Her I KT T 35k TH 6D & TS
FT TER S fHa1 <1 Gehel 31 Wl e B Tk GO L e et @ fR
Afgyaer <du1 TEeih H1 TFolt o it YehTeT R I idr B1 o7 AT qen
YeTsh 1 IH TAM W AT =T 0 YT o AF H STl oh HRU FS TR
U B S € (€ oY YeTeh o oed o foIg ST T fYSRgA S o Wige W
9 e ©)1 UE @ wE efa faene 200 $9 (~5.08 m) S o HIEE Yol
T, hfemifan # fohan man 21 Jersh Tk =1 fol o <du1 o Wiy foig & ke
d3d1 €1 39 GHEN 1 Tk 3T GO I8 ¢ foh WIHHAd € el JeRrer i Rt
31 U g faifad e faan s et &) uw oHeeen fo 9.26 | @i M €, ford
SMAFA YhTeT 1 Wik G F o foru fht Saat fgdiaes dur o1 Suam foan s
g S o eifgvas (WafHe <o) o 9% W TeRAl 21 39 EuiH Hl 8
MAShRE o W W FGIT F7G9IF (Cassegrain telescope) Fed &l STHT Th o1
7% 3 & 3R qeviw o 9 wied T Bl 7)1 Raed H To9 g€ qOERiE Hhecy,
Mg o ©1 98 2.34 m I 1 SO Wed! e3ieh €1 3 st fehan e, R
iferer 1 ¢ IR Hafterd fRan T 9o o1 38 IR Wit HfdewT WM, STdE
SN AR fRA1 ST @1 B1 HER 1 g Fg] Wedl auich g, Y T STHEH
H Sheh SRSUIhT 1 A & TGk Wedsh 1 =a™ 10 HiH 2

AR

1. 9Uadd 9HIERT Li = /17 S dAn e A o fEm sini/sinr = n g
At e €, Stel sfa fehvon, W o, srqefda femor qen sificis wh
& Tuael | B} §| T@T W BI00 i, QA r, HH: UG 0T, TS T Tl
U R0 €

2. TuA Wi 9 foxe werw | sAafaa feewor o o wifae smgaT &0 ¢ o
i1 & forreh T squerd= 1or 90°% 1 > i, €H TR i afiafes Wed el 7
R H Sgfore Sfiafter Ted (i, = 24.4°), Q01 qerde s qen wlfsen, goi
3idfeh e o B IS B | Feh1f¥Th <, i o dqetl & o1 i © o
R 3TYETTd Y STYeiIh o TSIl shi Uaeil Td i o9 eidl 81 WehTeieh dq
o fordt T R W smufad yeRmr, ST oTidieh WEdd g SR R |
fehetdl &, WeRTHATeh o o §el 8 W UE Bl 2

3. @Y fag TRuE— rafad weRter i feen F "t 1 3R e qen s9ee
faradia feen & @t 7 SRET Fomee off St #1 Tt SREt gea ster wogd
o Yd/cig o YHIIR ohg § HIH S &1 x-2787 % IURGE! qen dui/ely o
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e 18] o ATHeiaed Hdt TS S=Eal Hesh off Sl €1 steige feen o ard
TE SeTgAl UM ol Sl 2

. YU THEH

1
v

1
+ R—
J
Tel wden o wHe: o9 g qen wfafas 3@ € qon £ <dor Y WeRw b RIS
(Wf=ehed:) ashal B RT et it €1 svaaet <qvr o fAQ f SEomeTsh
q 39 <07 o TN f A el 2

1
u

. Tusm 01 A, STUadAiE n, o fodt firsd o faq St n, stvedis o foheht

g H @ R
_n, sinf[(A+D,)/2]
27 n " sin(A/2)

Tgl D, =JFam foeer Hi 2
fer st Telia HATYS | SYefd [AeAn 1 (STUalh n,) | Heaq 2 (3TIekiish
n,) & #AR]

n, n, Tny,-—-mn
vV u R

e o % T g
1 1 1

v u f
G- G

1 _(-m)(1 1
fo n (R R

R, T R, T o w3 ot oshal Famd €1 foedt i) o fore femmers ©;
HIEH o & AU £ BT B oG T &Ha P= 1/f |

oY T &HAT T SIHGRR SR (D)2; 1D =1 m\

IR [, £, f,.. B 0 o HE et O ek W W@ B A 39 TASH BT gt
Hihd g BRI

1 1 1 1
—=—t —t+ —+ ...

=—+
f L S S
3 TGl oh HASH 1 Ho &Hdl
P=P +P,+ P, + ..

7. THTY %7 GRETU, GRTST KT A e aull | faures (famed) g 2
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EXUREIIREIREC

YohliSTeh I

8. fordll Ta gemsell 1 SaxT &/@ar o URAT m S m = 1 + (D/f) 5 =K
fean STl B, 7el D = 25 cm, T 39 1 STeuqH g € 91 F39A oG i
wihd g {1 A% gfafee sFd W aH 96 m= D/f & e S gawestt
o fau smad™ emar m &t m=mexn10a5§WWﬁFm?|ﬁT%,qﬁ
m_ =1+ (D/f) AR F1 AT qo m, AGTEH U S A R
Hfehed:

L D
m=—x-—

fo  Je

TET [, T f, AT A(gTash qo T H WhE I & 9o LI I
wihd fageti o o &1 b 2l

9. gl TXEIT H1 STaE &Har, Fiatad g 45 W SN HIv 7 fod g
T SHAfd IO o HT UM Bt 2

_B_L
a f.

T f, T £, RN SA(GTAE T AR B HHE I

m

faemuia fau=

1. STUdA fog o e qe ST9ea o 999 9+t geal qe1 Jieadi o Il oh
fore o= ©)

2. Tt 39 <@ @ f qoM 2 f o o= W fwdt 99 o awafas fdfsa =t
yfafea-feafa W @ o€ W @1 1 gehar 21 A 9F R g S = A o
yfafe o8l wdl 22 I 9 agdl ® gfaen o S €, it g wE oo
TE T T hicA Bl € Toh g wiafas fomn feneht o o ag & Freifora
T ohdl 71 W Wfdfas qf el @ € 1 e o Rt foig @ fofa wermen fereot
fenzem o fondht wfafsa fog w erfuafa et smoafd & St &) weT et
7 foReont i forafRa wxan @ o8 @ P fRl AR 4= 9 et € @i
=0 gfafss 3@ &1 R oeR TeEl o g o wfafeel 50 s <
S kel B

3. Wfafsa a4 o forw Faftd qed=/eT9ede 1 Tevaehd s ¢ fagid &9
o, ferelt foig @ Foefa @eft forvol wer €1 widfeia foig @ o= =ifew) =& smor €
fop o forel srfafid et g, S9 fomedl geae o g8 | eroel widfss
TRl <Ed|
4. TR oG IRETY o SR T Hldfss o €1 TAR =R 3R 1 aeget o i
H fafaerdr 59w erufad hmer o 0 S Geehl o SR B 21 Rt o
i THATT Fehrel H @A W TA T TR H @A W 3IY 9% o fawa o
forcTeRel € 3T Sy el 21 249

Reprint 2025-26



% Hifaet

250

9.2

9.3

9.4

9.5

9.6

e 35
60° <l

Rt T gesel o forg foa 1 shivia wres, gfafad o hivid |Es o auer
B 71 R oft o sl UeE wX § Hifeh o1 geueeft w1 SuEn Hd I
TRl BT o] ! T 301 o 9gd [1ehe (25 cm ¥ o FF T W) W@ Tod
g, FrHeh Were®y 9 459 W 9 HIU SHaikd Hal 2| Uiatas, {E 79 <@
Thd &, 25 cm §A R 21 for 1 geweft & sruent 5@ B 9 i W 3@ IH
o AT 25 cm T W T BT 3R 76 T8 S0 7 R Sgd Bl HIV SR Fa

A

2.5 cm HES H1 Fig B HHEN 36 cm Fehdl 591 o fohdt e1ada gdur ¥ 27
cm T R W@ R d0 ¥ R W) w1 e g W @ s swe gere
yfafes e W 9| Sfdfes i e IR e 1 9 ST i Jide i <g
FI AR A WM, A RS H FG AR g2 w=2

4.5 cm e H HE G5 15 cm Fihd g4 o6 fRE 3961 399 ¥ 12 cm T &
21 wfafee 1 feafq den o faf@u) 0 @ € 59 g€ 1 <00 @ ) A 9
22 Tl wifs)

% 3% 12.5 cm H9E 9% A 9 90 71 fRd gemael grr st 1 qelt W uel
forelt g€ =1 e TeUE 9.4 cm W S B1 Sel 1 TYSIAIH F1 T2 ST
o 3T S T Sel o T W R 1.63 STedHih % 37 59 9 Wi T
R e Dl IA: Wihad H o faC genseh &l fha? S9vA= & S 8hm?
o 9.27 (@) 92 (b) | Foreht smafaa feror 1 ervads <wrian o0 € < o o
FHL: HiF-GG G SA-91g FRYS & Afets T 60° 1 HI07 A 21 59
mmafad foRRoT 1 T9edA VT A FITY, S Sl § Sol-h19 TaRIYss o Afieia
¥ 45° F1 HW I & [ 9.27 ()11

arg

o 5
60 el o /o

(@ (b) (©

forx9.27

S | 9 80 cm TEYE o TREl o T qell W g B dod @l T | 5ed o
T3 1 o8 &S ST SHITSIY, FSTer aieel sh1 Wehtel Tl &1 Wehel B STl o1 STqedoh
1.33 I (aes =i f6g weprer Ga wifa))

1 Tysn o1 STueadaleh o shi™ 1 o1 &1 FI§ THIR FhE-9 59 oA &
fopelt hereh WX eafaa e @1 fasw w1 =gaw T o 40° | T fiss
o w1 1 suEdAlE F ? fasH w1 gerdA wior 60° ¥1 AR firsw w1 S
(sTvedR 1.33) H W@ A ST a1 Wb o TR g1 o6 foe 9 =ad feree
IV T IR FIST
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9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

IEZUREAIRIEIREE
YohliSTeh I

UFAATH 1.55 o hid | Sl Wetsh! 1 T okl T35 o S9&ma oy fAfid
F T A 20 cm BT §0 o o FfHd w3 € d srufar aeRar B @ e
T gehe-gol Rt fag P ifiaia gian 21 K o 59 i o9 & v o
515 P 12 cm R W1 @1 1 A 9% (a) 20 cm Whd T 1 39 o9 €, (b)
16 cm WIHE U 1 3fedel ofF 7, @ ghe-ge forg fog w sifirafa gm?
3.0 cm S HFE 5@ 21 cm FiHd U & SFae o F o FF 14 cm T W &
21 oiw g fafda wfafde &1 oo #IfSw 0 ga © v fag o 9 ¢ g
St 22
fRdT 30 cm HId U o 3901 ©F o HOeh | @ 20 cm WHH U oh T
oG o HANH ¥ 91 G oG (FeR) 1 wiwRd g 0 82 7% o i o
? 1 STUE? oGl 1 T w1 SUan Hife)
el e YameEh § 2.0 cm Wiy g 1 AT o9 791 6.25 cm Wiwd
T 1 AR o TH-SR W 15 cm T R o 21 fondt fom i erfrgeaes 9 ot
T W @ 9 fF Sfdd gfafed (a) T 32 &1 S7eqad g0 (25 cm) T (b)
3 W SH? T fefqe § Gamesl i SaET &l 9 wieg|
25 cm % WM fehe fag 1 & =Afe T8 9ge gaaseh g Afgeas
8.0 mm WHd T a1 AR 2.5 cm HHT T 1 €, 1 STET Hteh FEITH
¥ 9.0 mm T W @ 5@ w1 oo Hikfaq FT ol 71 <Al G o el gerehe
T o1 €2 genaell 1 e e @4 22
et BIS WA o AEYIF FT BIRT U 144 cm T AR FHT HBiwd g4
6.0 cm B WA 1 e arar fehert €2 aifgyass qen AR o ot gersd
i = 72
(a) Terdt Seremen =kt foreel A o 1fgedsh 1 %@ 90 15m 21 4 1.0 cm
W U HT AE Yg5d K1 TR R, A I T K0T ST o 72

(b) I 3T L&A 1 TN FSHT T AR HL | fha M @ A5ea® @d
g THfHa =i o wfdfers o1 =49 o1 82 =g %1 o4 3.48 x 10° m aefl
= 1 e 1 5o 3.8 x 10°m ¢l

TUU- 1 STAN 7€ A T o foag ifeg fen

(a) Tt st qUur o f qen 2f o o9 W faa &1 arsdfas gfafss 2 @ R
EEnI

(b) STl U0 R Te SN Wiafsia san @ i fora et feerfa W el =2 v

(c) 3T =40 I Wed AR H Biel whafda, 901 & Yo 9 Wwd & o=
EECIRS

(d) sTEda U o Yo T Wihd oF o9 @ fod 1 STAET qen a1 dfed
T B

(e : 78 A AI! drerTorda fafsr g7 37 wfafeai o 07 o=t w3 |

el Hun T w9 R el g U i 21)
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9.16

9.17

9.18

9.19

9.20

9.21

9.22

fret O & ST Y8 W W Th B O H1 50 cm SeE ¥ <@ S 2l
15 cm e SRR = o [eoh ol B9 o J53 o THR {97 o 45 o o= Wt
34 fog 9 @A W\ 39 9 fhadt ) Ko 3?2 S &1 svedars 1.5 313
I ek T srafeafd | e wwar 22

fr=fafea gv=i o s fafau :

(a) To 9.28 H STYaHIF 1.68 F g hid | 1 TRl ‘YehTeT Afereht’ (TEe W1E)
1 ST TS ST T €| AfeAsh1 1 Sl e 1.44 {qeiish oh g1
1 &1 2| ARt o e W afad TRl o ion o1 i, fen forg fos
H TUiT SrER Afereht & et goi wWed e ¥, 3 Hifen)

(b) A UET T &I STEROT 7 8 O 1 ST A2

fax9.28

frdl M H TH IR W T foFd 9 &1 7 98 AFR o 39 9 W

3m T W feo e 1 SR W gfafes g w3 21 56 o S9e o

SAfRan Wihd O 91 BT =TfeT?

ot T 1 o/ | 90 em @ T ¥ TR W R 39 A9 5N IH TH-TW

¥ 20 cm R Fearfal W TRz, < wfafae s S §1 <" S wiwd 38 9@ S i)

(a) TR 9.10 % = <l o HASH 1 FHET Hishd g0 39 fearfa # I wifse 5@
Ik G el G €, 901 A ThH-3R W 8 cm T W W F 7741 S e
HHIR FhRT G 1 e o 3R am? 7 369 97 o fau gt wiehd g
ot oft w9 o sTER 22

(b) ST =7l (a) ¥ 1.5 cm o1 *I$ foa 39t of| 1 3R W@ 21 foe =1
39 " T T 40 cm B 1 G % 9 SR SqA I qe01 Hfafsi 1 SRR
A i

60° 3TTad IV o fIsH o Hots W fRE g fohtol i fFg ®iv W et

FHAT ST foh TR T Fersh W hae Ul A wWadd & =12 fasw o ugred
1 Ui 1.524 2|

FE w1E e f59 1 mm? e o ot & fgefsa ffan 70 €, %1 9 cm T W
@R fohdl TaEie @ (9 cm Hihd g0 &1 AFHEN ©H) g1 3 35 & fehe
T@HL 3@ S 2

(a) &G N Scq=1 S (widfee-grgs/eaeg-ges) Fa 22 e gfafae
Weeh ol 1 eThel o © 2

(b) & 1 IV SEEH (e amar) w1 82

(c) 0 (a) ® oTee &l (b) | SEeH o SRIeX B2 T wHifery
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9.23

9.24

9.25

9.26

9.27

9.28

IEZUREAIRIEIREE
YohliSTeh I

(a) A 9.22 H T ! FHIE e ¥ fohaT T T @1 ST dMfk a7 i Tfehan
H9a AL Al o W I 3@ S Heh ?

(b) 36 TS0l § el (wfeifer-Hgsy/aeg-qes) N 2?

(c) 1 3@ YhH W MG, M el oh SR 82 T whife)

A 9.23 § IF] A1 SMAHE ¥ oF o< fohadl g0 BT @NGT Ak ST

yfafss o 9% o 6.25 mm? & 1 Ydid 812 N MY A o9 &l 97

o AATUH fTehe TWHT 37 T ol GEI= 3@ Tohl?

[T — 2199 9.22 ¥ 9.24 Ui fRUst Ot | eqaelq qen fwdt o =1

AL & (SHIUT TEEA) oF S T I TIRd: HSH H el Hil]

frafafea geai o s -

(a) Tt o gR1 3 W Fafa vl eTad® o R Ica— STt gfafsiar g
F5 W SARA 107 F S B 21 99 TR R e1elf § e s of g v
AT Y Il 22

(b) Tt emaes o9 9 3@d THT Yelsh 3194 3 &l oiF § 3T TeTehy Tl
21 9fE Y 3o A5 1 NS o SU A = HIg e ufafda 8 sem?

(c) Fordlt Tt gerell 1 ae &l ST Wiwg T o FhAMU et
Ta BH AU SO & 9 i o fAIC &7 | HH Wihd g8 o 3
oH 1 ST A Y HF Jehal &2

(d) foreht Tga Qereelt o SAfvgede @i qe AR oiF SM 81 1 Hiwd g0 &4
F B =few?

(e) WY Feu=Rll 5N I@d WA HaTqd <M o faw gwR =4, A w feod 7
B ITE o T W EH =eW A2 7 92 Ak o s= i 7€ 37eq gl
et g =few?

1.25 cm Tiehd g3 1 STFIEeae qe1 5 cm ke g4 i AR 1 ITART Hich

Fifesd HIoiia e (TaeA awar) 30 X Bl 21 9 Ggs Geussi 1 THESE

Y HT?

el T oF ATERTF o1 BIhd g0 140 cm T ABET &1 By g 5.0 cm

1 R H TG I @ ok AU A HY M@ e F G S

(a) ST 1 THESE FEMg 7 (3fefd ffam wfafde oHa @ aear 7))

(b) sifaw wfafsa T <9 1 erewad T (25 cm) W =T 2

(a) I 9.27(a) H a0 & o fau Ifvgvas o9 qen Afaent o o= gered
i 7 27

(b) A 3@ LA 1 ST 3 km R e 100 m S+ HHR 1 <@ o fag fan
S ® A AfEvaE g aH HAR o gfafae w1 S w82

(c) afx sifqm gfafsa 25 cm W o1 ¥ @1 oifqw wfafss & dHR #t S8
1 #?
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9.29

9.30

9.31

fordlt Sheie oA o o 9.26 ® <9IfT 1@ < Ui w61 & fRan w21 5w
A H A AT TH-TWR W 20 mm R W T | AR 5 Sq01 KT ke e
220 mm B T B YT T Fehal 51 140 mm B a1 3F7d R @ et foa
o1 3ifqw wfafas sef sm?

forelt fioomHiet 1 el ¥ I THdA U0 R defed emafad e (fo 9.29),
TN W THTRT AT T A SEd Bl 21 HeaHe H e § yarfed S
YR YO H 3.5° 1 GRET0 S FHIA T U % G 1.5 m T W W W
TR YR o qUEdl fog | foha1 foemas ghm?

y 3 N

A 4

v

< 1.5m

o 9.29

o 9.30 ¥ = FHM @ (3T9EdH 1.50) TRt THae S99 oF Horh W TR
T %1 A o UG W 9 T €1 HIS B G2 ST Hih e e W €, el
o Y SR T FHUHT W GHR GERITSG B STt & o GE B Al h
oA gfafee gt fefa w0 & o) 39 feufa o g #1 of@ @ g 45.0 cm B1 59
1 T FAN 1 e S 21 T T 30.0 cm WG S 1 S R SAGRAAIR
1 82
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