YRTIT Sl

YIS, Sl Hl AT €9 | A€ G Bl BAR 0 g9 SHmar &1 oo aheft
2 ¥ @ 2 fF SEH 9@ & AR SR g @ atkd offe @ i & 1 R o
| gahd € fo6 TEr i 27 o iy & qua steetyr ® fenfenra gu o and @ o
@ BN | AT o § gafed ud guid & qud STy Ao e ddr @ weg
gd w9 fafasr & w09 & & @ g8 Fad a1 9w G ¥

T I B TH IR Bl Tepfah TRESSN & BRI ¢ol bl HIAA A &7 3

AT H YD 3H THR & G U & IO Wl | ST 97 &A@l 4 B
Al AT UG YO AT W H UM b S BT W ST B |

T 9IS &N Ugd & UATd AT —

TR & TREA I GRS & 9ri Ud GedT & [FE bl Sdr 9T,

STAT-AAT Rl § Iugad foor-am@l 3/ §9aa ud M 9T &
giafe a9+ @0 FRaT T Ui Y qTa;

AU @ Fhl U9 SAE i GRS Y e,

YIS % ST bl URHIYT Y 9T UE Sudc & Rl d adr qio
fohdl HTEEM & SUAdHIh I YRWITYT # 3Hh H& I dal 9Iu;
YHIT o SIS HB ATehsh SaTeRel & T,

ot gfafes-fmior @ awem
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W @ Har H AT THST UTaA A@re E SEeitey & aRenfid &Y umi
Wl &% JART R0 gfea (e ud ) @1 |sies [ & q9s 9o,
Te Tuen T R fUST 2w 99d gy & a9t e 9 2T 8 &R

YIS & YU 1 AU 2 TG T < Siias § 56 STHUART & Seeeol
T 9T |

15-1 1dk"k dk 1jkoru

T AT 1T Thdl &, BIe A% SIS Sl [T@TE <ol &7 9 &7 bl a%g Pl @
2, @ S 9% 9 YRy A Sitat

F yarsr R &, oo 2 g fewrd

R | g R 3 o, AR, e N (sifiera)

=% T, e ooy o w g (ST R (Tt foeom)
RIS T Itord et €, Nhflireku

oLr, Feamil E1 B o T o e S| S
fepft it o & 39 W qSHard

TRIST % B AT I 199 HIZ Sl

2| Tl 9de Wy & i & fp= 15-1} weprer 1 e
AT TehIST fRYOT b g2 i T'

g, 1dk'k dk ijkoru e 2

TH UHR, TG Y1 G Rl aRg & Tk | AT & ol SHT B9 AN Sfar g
YIS G & IE] 9 THART ATTE IHT ATEAH H Al AT § | T8 HeAT ‘TR B
AT FHEATA & | BB IEI el aqe el Td THRaR Bl &, I a&gsi
T STYET BRI BT € | U fIehel Ud IHeheR §qE Sl STfad IbisT &
o™ 9T B WEfdd &l 8, "NilLk wearr 21 &= 151 F guaa g
Y & GEE Bl QAT T 2 |

Uieh T fokets  TehIST o URTE ! FHSAT
o7 | SR JEHeh e o @ 1100 g6
T A bt qREeT &l & ' OH 9
foram &

BT (T=T 3T 22H)
(965-1040)
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YeRTST fohoT & WRIE @l " @l THeH & [0 &9 HE @l Bl IRANT Hd
2

YIS & T b TG & Ueh Yeprsr YT § Yehter bl g foheol qeifed 2t & | wTades
qq (Ade) W ugHare gahier & e, Vkifrr fdj.k seard 21 wads aa

% o g W o BROT 2O ¥, WiadE aq & 9F g @ 90°C & @ feoutt
R @idr 72 @ VIHyYEC weardt & | Wt dd 9 ard dre-drel JehsT i foheor
a1, 1jkofrr fdj.k e g\ smufaa fowor ud sifvera & &= & @ior & 'vkiru
dk.k* TFer wEfda fmer ud sifyers & S @ @it @ tijkoru dik.k wea E )

15-1-1 1dk*k di 1jkoru d fu;e

AT o6 BE grer o1 (10) Wads ad AB & O favg W Rl & qan awaes
% U9ETq I8 o 15.1 % STJAR OR fEem # =il Sl & | 68 § Teh1eT 1 qaaa
it &1 el & AR 2T § -

1. smafad feeor, wrafda foreor ud suad fag w sifyera dFl o & aa |
g 21
2. UG HIOT HT TE WREGT BT b A H SRR BT 2 |
Li=Lr
TR % SR YeIST hl T, Trafer qer qdeet & g uftads w8 erar 2 | 9eiar
* TEed & Fafd weds e faRa wEds § afiea e S gewar ©
15-1-2 fu;fer ijkoru

TG WIEdH qA qgd ol (bl BT & a7 T W USHardl YT S & watid
g oran &, ar =& Musfer ijkorut wea €1 S f e 152 ¥ femmer w7

fp= 1520 T va@ g & el wEeT

15-1-3 folfjr 1ijkoru

ST YERIST BT A [T TR g0 (|ae) & BT &, af o= 15.3 & STIaR G
wRafda g a4t feamsti & b amar 21 2@ Molfjr ijkoru* wea 21
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fp= 15-3 @rex ade W sufad el qa=r & @ wEfdd o garr @ A
e wEd ® @ & Gral 8 & BROT AT FHHR RO & e fag
W @I T AT FAAR T eld 8, Safay G ot a4t feemst # wraica
B ¥, g wad & et @ ares R )

152 1jkoru d dkj.k 1frfctck dk cuuk

AU A9 Teb I8 Hi@ foran e o {ohdl a5 Stean gidiae &l <@ & fou a5
" UHTST T Yk B A@l qh TG AETH o | AT T aeg oremen o |
SATATAT ehTST AT U USHAT AT el & FR-ArIhrel ol qerar d Akdsh &
Hafed forar STar & | 59 fopelt asg & Siarat geetet foReer sitg & et W fHadr
g, 3roar el g2 Udid el &, 99 98 9% 84 [e@rs o @l 8, S &H &Ed
g 5 Yo W =9 a5y @ ufafe &= M 2

o9 foRdT awg 0 el qoT & | @1 AT 8, A TEad SR 39 Tife
Hfor 2T 81 a6 1 Y9 (9 U fag-A % w0 6 HE A & e w5
forl fepartt € | fomg-ga & gfafes @1 faiRa &= & faw a8 /o e
¢ 5 fogaa 9 om TRl et €1 dfhe gmar & fow, a1 (frgaa @
JI& BIFATT) JehTST 1 le &f foheol ol & | GUOT & QEc M &l AN ST |9
A Rl WREdT & Rl % SMaR W SREd R S @bt © 1 98 fag
Sl ¥ Tl JwEtad ol area | faerr €, fag-aa @ ‘okLrfod  ifrfckct )
afe I foReol arqa § 8 et € qor dad UEr oW B &, af faeg-gid @
ik Bh ifrfcEct smar 1 amfae gfafas, safda-feeet & awatas gfaee
T Bl 8, T T U¢ W gafyd foRar S weedr & 1 SRl wfafe, 99 9w
g, 919 T uh-gay & e ol eidl &, Wik arad # o Uh-gay &l el el
g1 o omHrE gfafes @ 9 W T 72 fRar S dehar © |

U |1 HES W 99 2997 H Fearer Rafq § e | 3q9 w fhar Fiea s
W IfAd fhOT & &7 H T UZq (T HT SUART HINTT Ug Tk 37 T (T12W)
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BT 59 Gfife 1 3d ST | AP T IEd (F) Bl 36 YHR W@ ¢ 6
Ig U129 Ud Yl U &f @M | © | I8 a0 =y (S )qrmﬁaﬁma%asﬁm
T | FT I U & g 9hd o7 J gfiia e die W ER § @ s, 99
FIEHT FT AT T AT & HE 9N Fl HIE T o7 T AT Tal & qobel
g, Hifh T& Th 9 gffe & | r—

oL gfrtre SeTERd: T
\Q\ /W gy

\\ // //

/\\

fp= 154

15-3 lery ni.k e ifrfckc dk cuuk

THad 9o § gfdfers &1 g9 93 & fou

() fo= 155 & AR T M| M, & Serer Rafd § & (o) w) g

(i) =9 W U TR, TH U § FY
0 W foord farg A" WagmgEmradr A
% Jdie farg B’ W o, T@r AB DN
oy &1 Refa & eaidr g8 Y M,
M, & | Tk HOT FAT |

(i) =1 U A ud B & gfafaei @l o
# 3Ry qen fog C wd D W a o
U1 1 29 YR @ ey & 94 9rt
4 A,B,C ug D U & @z | & |

(v) o = aff et & wfafemat a7 oraely /77 16.57 FHAC-EUTT aR wfdfa
T 3@l § § Th B I B qall i
A |, "El H TH AN FA &Y
SRau | IS YeETal aF U5 A Td B @91 a6 § @E T U4 C Td D Uk
|1y T AT g2 U Bl &, A ST HT b 2, o MU ST el
Jqfe & W g

(v) ol = Rafq @0 el T dee e |
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(vi) wBell U= 1 ST Rafar 7 w@d g, 99 il AT @ ger e qur S aftd
1201 2 B A £ 1 e B 1 s B S A T o e e el i
I |

gfdfar & a9 &l qHF & [0, S GeR-fheor i 9] A & [Hebadl &8 °
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Thd £ | BF ad dF B0 (), (b) U& (c) & @idr &1 T ool qdor My M, &
THART AT (d), (e) TF (f) Y M H qracs & Fwi &1 9re & gu @t
2 A, Sfe foer 15.5 ® sfm mm g

72 = ¥ 5 3 qafda-feet araa § @ ue-gae & &t o 98 faedr ¥ afea
T Yol BT € {6 a8 qor & o favg AT | o T § | 7l afe wRmafda-faott
(d), (e) Td (f) 1 dT& &f fagm & qgr@m AT aF TAT yoiid efl & 6 9 fog A W
g 9 e €1 38 YR fog A W e axg A @ ufafas faear 2
UG AT & I8 9T gaddm & foh q9aa-guer § S-ard giatee H fefarad
o7 2B §-

gfafee ST, dreT Ud a%] & aUaY 9iEsl & e © |

T F T T BT YA R g W BT

I OA = OA'

T gHAA-aqoT ¥ fRdT fag @1 ufafera, gdor & 4w Red gr 8 i &
AU I Uidferd Ial & g8 W BT & Nl 6 a&] 9 & | el | 98
yfafee a&g & IR e w, G UG SAHET B § |

15-3-1 1jkoru d ckj e AN rF;

FHIA-TU & ehe ST STl 21 AT | Wrads & BeAeey a9 gidiea § STaen
1 fe@e Tar 27 f 15.6 (a) # fe@mU SIER o1a and a1 &1 iafew, s
gfdfera & aIfe 819 &0 d¥e TR AT © | Al UK, 3 2 9acd & a1 o
5-6 (b) # fe@M AR ST fa@E @ |

3 FHAA-CYY § YEdE & hROT S1ar &1, ¢ B § UG aEi-erd, ard ey
¥ uRRafda & Sar &1 58 argd-uRadT Fad 2|

e & forw, = 15.6 (¢) ® @ TR Th amTadt 99 (left-handed screw)

U afomedt U @ it e am)

(a) TGO (b) ador (C) Tdor
fp= 15-6: Tva@-gdoT BT a9 Uffr | d1ed-Saed
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T T, Al T A < FIR 5 PTRe HIFEG T8 PIRE” i Ul H Ued € df I8 39
gER femE qar & — ST T AT ST B A |

qad-ador § a° gfafera &1 dor & g, T § a%g ' @ B SWeR Bl 2|
afe I&g & U | T H Fe@d B g, af 99T F ufatare o g # o g &
TEATT BRI | AT A HIE a% v 3T | AT Y 3R A HEAl &, al awq BT Ffeiae=T
o T AT v F IO A SR A BET T YA FHT W U0 F q% T D
yfafera @0 g TAF &+ w1 dfeT gfafera @ a&g @ oiR Tfd 2v 2R

U [ohoT-3TRE @Wiget 3 T8 [Hend feprar o6 e U8 Jaaa-aqor § o9 39
QT Yfdfera &r <@ Fahd &, NHa SamE, Aud adias Hars &l et &1 &
15.7 § 99T T {HOT-3TRE@ &l 3RaT |

fp= 157 | oot ufafers <@ & foro FHAA-gdor &1 aEs

lkp: vkj dj:

TUF L SR &l 9] Ay SR e Ry e i & ogar gt a9 @t
TATH HIT | a&] B R B B IR YRATYT Hiog |

A

B

I R S
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(?))D;k vki tkurtg\ﬂj
A St 400 nm (FH1 HieR) & 700 nm T & GRS BT ARG F
bl & | 39 avreed-aitar &1 gehrer 'n” ; &idk™k* wewmar 1 700 nm (srafa
e ) F it aieed @&ty 'vojDr&idkkt weemar & ud 400 nm
(srerfa ST $) | @ aweed & gahter M jkeixuh& idk*kt wemmar & | weerar
& @l 9, 7 A1 IR & YISl &1 QAL IEid B & | G, TIT-TRIr
& SAfepaH GRS AT S AT 9T A & | g B TR 7 50%
T Y1, 40% ST YBIST U 10% URISHT Jeb1sy eiem | g, g forg
U7 bR BT SHoll T STERYT F1d & | g Th G2 § 3.92 x 10%0 3 Far
&1 fafreor @ear &1 g g/ fafeRa oot 0 @ AEm @ dad 0-0005% &
gl T qgadr & | e & Ui a9 WX &S g9 Uid s 1.388 fhar
S Holl T80T BT |

('.S) -k ki tkung\&)

JeRIST 1 Ui b Haer § URfve der wdr gt g6 ud (B.C.) ® Wk ansifie
qIEINIRE ZRT 2T T & | aeqy ghifere feard &t € @ifs geniar eanr sirat
q 9&] T% T BT & Ud O A@l I 99 A A § | 98 HE o
B FEE W G qMiad FEl B 9 Ud 38H qewyl deard gu e S
I (1642-1727) & =i (1670) & TN &l AT & |

frfafad awgett #1 tF auaa-edo & ame W ud §F T AR § 9 S
PIRIEES I E | El

1. 151

A

# |
O |
DE | e,
P

OH |
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YeRTIT St

=g fharhad 9 guqa-gdor 9 gfafar foior arael fepd e &0 sifaer

HITT |

U g9 <997 i &fael ad a 30°,
45°,60° Td 90° % T IX AT | 3T
Uh (@) a%] F U b G 34

TG~ GEAA U
gfcrfas
0=" 30° =«

YR FaRd Hifo & g9da o 9
T UfafaeT Fqea dem 8|

fp= 15-8

T & T Rl § 9% g Afae-ad & |1 S0 0 o7 B AW fakag |

1.k 152

lery&nilk dk dk.k o

oLr dk dk.k e

30°
45°
60°

90°

(€ Naxr v s

1. &9 A ¥ UHIST & %S Al & AW o 7T £ | &9 B § 3Tl I8 IamT

g fr e 9 Aftaw & ar sréiftaEe

lkr A)

lkr dh 1dfr B)

1. Iear B3 a

. S g de

g HT

RAKS

. 9 B3 T b ATl

1.

2
3
4.
5

femm 3T deifient
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st 2. gl U STHET yfafer ® @#ig & o foiRay |

3. I« 39 Rl FHA@-2UT & Y @9 TEd © ol STl STTE! Ud Hiem yiatas
AT B | AfT HiE AT FI ERT ST BIGUTE o &7 &, af BEE d 39
gfcfers @ @R ypfa Brire

feouft 4. YeR1eT & U foor foe | feEnn SEr qHad-ador W 30° 7 RO &4l g8
et 21 afe smafaa-yaer feeor & feem &1 oRafda feg famr awaa-ador
& 30° & HIOT W GAT & &, Al qErid-1heoT o= 0T U gEIT?

N

30°

fp= 159

5. 10 cm 4TS &I UF a%] 8 cm HATE & U T U & AEA @l TE T |
AT § FAAT Ut i Sare a1 el ? a0 § a%g &1 &0 &l 6 cm "Hd
g0 fRUT-amE S9ET |

6. FHAA-IYOT & 10 cm & T W W@l &g &1 it 907 & 10 cm 96 a9
T afe a&] & ador @ feem § 4 om Rawenr feam Smo r aearen gfafe-
(i) T & Hed ® wd (i) a%] & ded # foham faeenfuq Emme

7. UF TE] TAAA-QU Pl SR 6 WX I HHUE & AT § T B W@ &, aAl a4
H geaTel it @1 (i) 90T AR (i) TE PN AR AT FAT BT

8. I/ dfa # Hp ofer iU U )| &feT a1 FeAreR dad w9 H 3R g9 &
WEdT G deh g SR -

qH|OT T | | e
M |7 | ¢ | ar | ar
T 9 | T | oW| ¥
H|ooa oo "W d
| g | fa| f@
S| 9q | AT | B| B
g v | fa| f§a| =
T =\ T | B |
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9. FHA@-YYT % - Tl T3 fohail o bl TUOT A U T & I HATS I HA:
WY ATd Y B Y fear T 31 @ C U @@ D § g99ar giafas
I T T g UG SATe & T E, Ak 9 9 | FEf 2 | 378 Sfua e o fafaw |

oLr dh oLr dh ifrfckc dh ifrfcEc dh
njh () Apkb 8) njh () Apib D)
10 cm Scm 10 cm 10 cm

S cm 10 cm S cm 8 cm

6 cm 8 cm 6 cm Scm

15-4 xkyh;&ni.k I ifrfcEc dk cuuk

aIfST @ &F B B | T YRR, @G & YRR & MAE-Uer B e

(i) IO U U (i) Srade g

@ miky ni.k b =z ador e e swl g adqe ¥ g &, st el am
H T 7 T T SR Wads 9aqe & [T 999 & {00 39 9% uIiesT wr
AT B S fE 15,10 ¥ femmn ww #)

() vory ni.k i @z zdor & o wRrEdd MR 99w Hiad ads ar &
R | A s T e e T | S ) O e M | B e
T & 7 15.10 & AR difasr frar smar &, e wads aqe faer
B ST |

EHERERLS]
PREGRE : .
kN £ M g g \/Wgsﬂq%
IS U JTadel quT
fp= 1510

M g & WA Bl G5 & [T %8 Aewdqol T&Tadl 98 SUar el 2 |
o2 I f=r 15.11 § fe@mn @ &)
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WIRIAT Bid BT el R AT fﬁra\; T Tl
1 1
1 X 1
X y A y
\
T & ! g 318 |
1 1
~-___--7 1 ~-___--7 1
ﬁ—R—>; :‘_RT\’:
AN
CELIRER] CERIRER]
Jradel g I gUl

fp= 1511 } Ty qor <t HY Hew@qe! AT

(i) /ko (P) '} T& T g 1 wex faeg B ¢ o 15.11 H faeg P T @
ga 2|

(i) odrk din (C) | 7= 38 @rEd A # &% &, PEa UF 91 I8 Tae
TYOT &1 T, TUOT P T IS F & AT (normal) FiEaT I STIE
# weE-fag a0 T AT S wehdr &1 g ST Ul T aRdal e o |

(iii) 0Drk&=T;k (R) | @& 30T & ga Td KT &% & a9 & g & | &
15.11 & CF ashar fream

(iv) e[; v{k (CP) ‘o= Feafe @1 S ga &l Fehar-es 9 el 8, I e
Feard g1 fo 15.11 ¥ fomaia w@r CP, &1 7 © |

(v) e[;&Qkdl (F) | ado & qea-31e1 & T Ud FHHI AaTE! TR Dl
TRl RTEd & UgEq T ofel W U% fag et IRl & (STadd v
) rgar us favg & ol g2 udlid et & (S« U #) | g% favg qdr @
T Bk wedrdl &1 [ 1511 ¥ fog F 97 wiea )

(vi) Qkd I njh (F) ¥ =d9T &% o Td q&a ®ihT & 4 DB g0 B HH gl
Fed &1 fo 15.11 § PF ®iba g 21

15-5 Qkdl njh ,0 o@rk f=T;k e FEcU/k

T o6 SEda-ador & fag M W yehTeT @l fReT IM T 9RTee B & 1 CM 75
R diEr T AT €, S kTl bes 9 g TeRdl & adT MR WREfdd
g, S BrRd g & gt ol ¢ |

Zi=/r (391 & 29 S € 36 STuasT o1 Ug qirad ior &1 " el eldn
?)

ACMF ¥,
MF =CF
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o % 8t o @ R, i
MF = PF
= PC=PF + CF = PF + PF = 2PF
R=2f
FEl R = ashal f3oar ud F guor & ®ied g 2| oo
1 o

15-6 xkyh; ni.k Fjk ifrfckc cuku b/ fu;e

adfor 2T W A & f e, refaran § & B a1 e # de
i R 2| 7 fg o 4 A et et B ot R foeg @ ot g e
B wr feg, g BT o ufr @ fefy e wo

(i) /ko 1j vku okyh fdj.k | gdor & oter & HIE BT TAH &F U & g
TR THIATA! GRIST 1 heoT G: IHT IO T GA-378 & q@d AR qXafcia
g o g1 (e 15.13 ¥ foeorgeEn 1)

(@) (b)
fp= 15-13 wicfig-ador gRr wfafes &1 FEO7 (a) sfada 90 (b) Iq@ Uor
(i) lekuklrjy fdj.k | e edor & forw, ger oter & TR JieT &l T
9 YR Wafdd et & 6 98 qer-wied & e ol & | Al I ggor
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i % fow FmEFR el 28 yaR & wafda g § 6 3 g Wi | e
g2 yara & 21 (R 15.13 & war g@@n 2)
(i) o@rk&din It xtjuokyh fdj.k ! =skar &= & Teream fFor o &
ST @ fGSm | qUOT § TRl & q9T I & ugErq O Idr AR H
r— de S &1 (e 15.13 # fRer den 3)

(iv) Qkd I I xtju okyh fdj .k | werrer ferreti & Sepdorar FEw & AR g
% H& WIhg Bl AR AN &5 a1 G Blhd d o BT 3907 9T AT feheor
Y WA & TS P e & GHMR arag dredr & (e 15.13 fReor-4)

15-6-1 vory ni.k Fjk wfrfcEc dk cukuk

§ g gfafert & faw feor-sma Fer fow T ¥ -

D A,

I .
c el F B Br\\ \

F— A B CoKF A B[C
BB IR g9 qTedT CTAF P 19 §99 Il C UR g9 dTell aRdlfdh

IRAfdD, Ieel Td IRdfd®, Seel, Ud Bl STl Ud IHE A8
e Brer yfafe yfafes P17 gfafer

A /\ %1
A" A

I P e [ c 1 8 _c D
I/é/': / /f/ F B /P B

C U W g4 dlall  IFd IR g9+ arell TYUr & WY g9 aTell
IRAfd®, Soel T dRafdd, Sl Td MY, e ud safdd
amafefa gfafew I 3afed EIGIEES]

EIGIEES]

fp= 15-14 Eda-gdor & gfafawr 1 g™

15-6-2 mUky&nil.k Fkjk ifrfcc dk fuek.k

fp= 15-15 Sa@-gdor & gfafes @1 a=er
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SATA-TY UG IA@-SUOT § el gfafer & Rafd, ygia ud SR @ A

& T roft & SER dfad-ar w0 g9l @ed § -
1.k 153

Aiggel -4

fcc dh fLRkfr |ifrfckc dh fLRkfr | ifrfcEc dk Bkbtt ifrfckc dh idfr

(A) vory ni.k d fy,

AT W ®ihd F W Haferen Bl ATt T Ierel
feig Tme

CHEW F dar C & di= Bl AR qAT AT

C W Cw TH HIZS AR qAT AT

CTmFa&da | CEW At AR qAT IeAT

F W AT W SFafer SAarid AR qAT AT

P@TF& = | 07 % 99 rraferd ST e drer

@) mlky&ni.k d fy,

SMA A T % | P @ F & & Bl SATHTET e Frerm

gq P & 9 AT &% IS

(‘})j);k ki tur g@

o T HT YAk AN [hdl I3 STHR Hl I&] Bl ATT-HATT HI01 § Ffcfarr
T Tl & AT [T 9T & U 37 Yiafeai & STeamiqoT & hRoT STy
gfaferer &1 futor gar 8 | wfafes @ a9, Y S i ddar SEhd
R R T B | 39 YRR Teh 92T U, Bl TUUT i UL 3ifere aHabIer
yfafera 3T &1 39 s &1 WA w ORI T b TR 3 Red
“R B fher” & oNieT WEd H TheATS T2 U dleniud fewdl fher | THehie
qud I fhU T )

o T 3T T YAF W I&] HN Uh U7 Ul ST Hebal &, WAk od
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