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== forn 9 Fafd g 21 swer faudd saren o 74 &)
fertfera i gr1 Seafsta wehrer steren fereht dradia et o ferga
IS T, S8 e | S1eren YRS-arsq Yehie | kool ffye
fafae qreed et €1 eh TagA o =wmehicl (@el &1 T @t
fearé &t 21 U T § st % qe siadel A g 81 e,
Icafsia fafrtor, ST STean AUt o &= ST fohaneti ok
RoTHEEY T, dfeen SAfteTa WATTST & RO 1 S Hehdl B

el et o URY € I8 Tenfud g T on fR e
e Scdfsid fafertor 1w sifqenerfies Tieed g €1 ST
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Yl ol Uael S0l o=l R RS e T, S
for ot 12.1 9 gwitan o 31 ot 12.2 ®
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&l r UethI-sh 01 1 e 9§ T {1 R wet, Teth1-hv1 IR ek i fret aredt
T & SN 81 Ueh-sh01 W AR oiet 1 IREm ue faen, Tehi-sh01 & i
1 R AT HH ol q9 IHY X T o WY AR Rerda gl @l 2l

12.2.1 USHT-HUT WAT-U

UEHT-sh 01 gRI STAEd 98T 9, Heg o Wog qr=el, b W (9 3l ©1 95 gr=er
UethT-h01 o YRIeh a7 TR 1 e o oy 9 eifcata g0 € (fost 12.4)1 KT
T UEHT-FOT o G & Teg I b b1 faawn 39 yhR € i U fafue feemedt

T foq=1-fo= wiforemarent @ weriffa g @ (Few
/ 12.4)| (fost g9t o |eft *o1 &t 9 gHE

E—

34
b

O T Y+

1

forx 12.4 fFEt ar&t vk o paArd & § TehI-H01 6
H&T 9| g UrEel b 3R YO v 0
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fast et B §1) @ <@ T 2 R a5
g ®E UCH-HU (HT b U=d) Afah
wRIfola el 1 el T k1 feurfa ® gy wree
[AH € 9o Uehl-h01 W 1 3R gafere e
2 (0 =) WuUT WEA o Afus A o T,
T~ T ST Sfferferd Teal & qen faei aga
F9 B 2 (6 = 0)!
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e fomt o <wite @ 2

A € THUHT TG Aledl B, T8 Gred il @
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1 W 9gd F9 ¢ T 9 e € fR Aifaw

1 SHHEM A1 S AT 9gd B TG | Gohfad 21 30 YR TWIHIE TH1vH

Tk o WES H STAHH A HE 1 Tk Ve qET 2

Jarevor 12.1

IETEIT 12,1 TR oF TIHE oh ATTRE Aied |, A (5 @ 1071° m)
Td o Tgw €, Frgeh aiiq: soiae o0 el (B = 1070 m) & U aftehn e
2 9 gedt g o WRY R ufRT w @1 A 9 aiEr Y faemd S5 e
H grdl S foelt wRaToy # Bt ®, O 0 geelt oToeft aredfesk feafa w1 sman g
o UG el A X eI ? geelt o et k1 B e 1.5 % 101 m ?1 gd Y e
7 x 108 m A TE 2|

T Soo( o el i T3 Qe Ak 1 51 &1 e @ (107'° m)/(107'°
m) = 10°, 27ifd el o het 1 B, i ®1 e 9 10° 71 et 21 Atk
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IETEIOT 12.2 TMER-THESA FA § 7.7 MeV o {h&l TTHT HT Hi @0-AMTH
Y &1 W o o formmeeen § o © vge den faxn gfaame | g6 wHtaan <8
1 82

T TR YT YN0 I8 ¢ o Tenioi Wehn ki e ofafy © e o S Ueh-shor
AR ol # P A Foll G Wl 21 UeH-hU IR AAF AT
AR ¥ qel 9 1 YR AR st E, F91 o &foreh w9 9 faummeeen §
M R IR Ak st E, 5 TR ¢ TRATF S E, STH Teh1-Ho1 i st
St Ko 3t SR 21 oo St E, 73 i forega feerfast sl U € @1 feaforst st
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fean ST kel ®

1 (2e)(Ze)  2Ze

Tang, d  4ned
3 SHgaH g d Bl
_2ze?
4ne, K

YIehfae Gidl oF TeHI-H0N | 9§ S arell Sifuehad fast et 7.7 MeV 31e@n
1.2 x 1072 J 21 FifeF 1/4ne,= 9.0 x 10° N m?/C? 3@ e= 1.6 x 10°'° C,
o |, TH I BT

_ (2)(9.0x10°Nm”® /C?*)(1.6 x107'°C)*Z

1.2x107*J
=3.84 x 10" Zm
Tt o agred WUl 1 TE] HAG Z = 79, SHfAT
d(Au) =3.0x 10 m =30 fm (1 fm (& HH) = 107'° m)
3 0l A9 i Ba13.0 x 1074 m ¥ &9 21 98 Uferd aRomm § wgq a1
Tt el @it @ Hifen wol e w1 Rt 591 6 fm 1 39 fagia w1 s
7e ¢ Ton Teivam ag=m 1 S Uehl-hv1 e Toui-en w1 et o = o el
affereh 21 39 YR Uethl-H01 T0i-A14eh i areda | U fomn &t st ifd =61 faen
a3 o 2

12.2.2 THAGT-RTT

d

TH] T RIS A9 A forad senfaent umond gfwfed €, wam) &1 T
fagdia S<EiE el o w9 o Tafa o 8, fSer %hg W agd o, 9l 99 o=
Ay Afes ©, S Tqei-aTorT Tifeeiier feer wmemedl o SHd sotaiqi @ fory gan R
TR W GU TSI T AR o s FoRcd S 9 F, Seleiq i 3T
& T oM W@ o o sTewaeh ifechel 9 (F) USH il 21 370, BTEg e TRE]
o Tfaefier feer wve o6 fag

Fe=FC
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2= (12.2)
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JqTeYor 12.3

37 HEM-F=n qA Sae-an § gad g

e2

r= 4ne mv? (12.3)
0

TIESISH oF THIY] H Sele i TSl Sl (K) qe Teererm feafas st (U) @i

2 2
K=tm’=—%_ qqyu=--°
2 8mne,r 4ane,r
( U womcre fog gfed & @ & feerdga 9a—r fon & ?) or: gegier wHm
T gl & Fd el E,
2 2
E=K+U=——-_F

8ne,r  4Ame,r

e2

- _8n80r (12.4)

TR W1 el Sl SRUTCH 2| I a2 <11 © T getae e @ ufterg 2
IfE E ¥FIHs B0 @ Seige A o 9R SR 9% Hel H e gHal

IETEIOT 12.3 TR R I8 U 71 foh SRS TH] &l Tk Wied qe U
TR W YUH T o TT 13.6 eV Sl 1 AERTRdl 21 SRS ] §
Hafi- a1 921 SefsrzA 1 o URehferd hifsiy|

T BESISH WA | Soieiq 1 el Sl € -13.6 eV =-13.6 X 1.6 X 107°J
=-2.2 x107'% J 371d: GHIHT (12.4) ¥ &Y Ura BRM
e
8ng,r

99 wefg- e e B

_ e (9x10° Nm?/C*)(1.6 x107'°C)®

- 8ng,E (2)(-2.2x107'® J)

=53x 10" m

IRGFHT T FAF T AT, FHIHIOT (12.3) A m =9.1 x 10! kg TR Ufkehfera
F Ghd &

E=- =-22x107% J

e

\J4me,mr

12.3 WHUET WA

3ee% 12.1 ¥ Sood fhT o/ ER, T+ dw Afienerfoe ween-fafetor safsa
A B| V6 HIE HAT TH e Ay T g W, 9 369 faga uw vertea
HTeh, ScAfeTd 1 Sl @l Scafsia fafseor o e ara e @ e e fafime
TaTeE & B B 39 UhR o TeH ol Scsi (g TIH FEd § qef 39 el

v= =2.2x10° m/s
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Ty 91 T B 3 fRE aered
& s s TaH T AT,

T4 ) Y29 FH & fau fBIRGe
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% qeqEdl el € W S§ 9 %
Seast Wash Tieed | 9 St )

75 39 N9 & ward &1 STaeiver Taey wEd Bl

12.4 TESNM WHIU] &1 &) A

THTY] o TEIHIE gRI ST Higel § I8 6 foren @ R qeeng
o ohg T AR Bl B 9 IReRH hid Seige R ¥ S od
& S OR URER § e © e STl sich 39 Hige i
ferenfera feran o qenfa, <A fefaal & oo goiga i@ 21 7€
T el Wl oh SHIUT Sl ©, Saieh HHeh-Selei a5 § ST
HU1 T % HRO1, T o FeAld-FE9 5 T2 = et 717
ST € foh IRIeRR 921 § Soet shi$ o oTaR ©RoT | el €, 3R
o wRO F TH At ¥ Ferfes SgrgeR fae %
ITER 1S Rd AR 01 SEagaehia ol & &9 § fafeo
IAMHA T 21 A @Rd S 1 Sl TR =l =gy
TR AT 1 AR A 99 W = qen Aad: s § iR

forT 12.5 BESNH & WA T S W@l

“rew gl Sfae e
(1885 - 1962)

S (fed 12.6) 1 37 TE WREW] TRl @ @ gehdll 39
arfafier, T Sgageshia fagid & S ER Uil seiagHi
SN ST Sgagashid @l 1 Tgf qfhHu-smgf o sReR
Tl S| STa geleriA Wil g W el AHF H1 AR A € ol I
HIME a7 R T YRR ST Tgfal FRar ufafda =i
Fa®y It JhTEl i ofgfa ff FRaX aRafaa gt =ifeul
3 3% U Had WagH ScfSd i =ifel St arad H dfe
gw Teen & foadid 21 TIedal RIS *1 Hied o dw@l
1 Tk U8 fewamar € g oo € R aenfaent famm wang
T 1 A FE o fow gata @y R
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3qTg0T 12.4

forT 12.6 WA #1 FIE @A soia o9 g H
affer 9ot X fYer 1 AR AT 3T S|

IETEAU 12.4 FATGH Seagas 1 fagia & STTER, TSt W] § Wer & =/
3R URGRTH Seraei g1 STAfSId YehTel i UReh eTgfa aRehfead shifaq)

TA SSEWN 12.3 W T WA ¢ T EESSH WHM] § YA % AR @R
5.3 % 107! m %1 5o &1 Feqm & ek oA F1 2.2 x 10° m/s 71 3:,
W o =R IR UGk geeH i g @

v 2.2x10° ms™!
V=—=
2nr  2m; (5.3 x107!! m)

~ 6.6 x 10'° Hz
FATGRT ST fHgId & SITUR &6 SFd ¢ foh ik gelereii g Seafer
AYAGART TN h1 S, SHRT T o =R 3R IRBHT G o SR 2| 3:
IR TeRTeT T YRS 29 6.6 x 10'° Hz gt

e IR (1885 — 1962) 7 TIHIE o Higd | 741 foermaial Faieq qfehea
o foaml i Sied 8 TR fHan fied 9k 71912 H % 9EH de QIRS hi
TR B S1e79 foRan o de o WIS o AIMHTg Hiedt &1 ded o an o i
e e ol SWe 3faen ¥ 3@ ak 7 1913 # foswd freren fo zmfa
Agagesh i fagia, 9ed Wi qiEeel %1 =re w3 o ged © qety 5§ fagid
S TLATY] WR oF GohHl | YR 21 TRl ST Hehdl| I8 TI= Bl 741 Toh TLATI-H=A
AR TEehT AT T W He THIH oh [olq aeldent AR AR deageeho
o Tenfud fagidl o oTe faged &1 stavashal arftl IR 3 Ftden! & IRfWHR
FleH Heheq 3Tl sl Hgad Hhieh di ARG o6 &9 § 3791 fogia g&qa foram A
(i) IR 1 Ygen MR o foh ford! WA I8 sl (ivaq Tt wems 9
ferfertor it Sefsrd [T fa IREHHT #X Gehell &1 F8 Sgagaeha fagid &
A ok oo 81 59 TRl o STUR Yol WA %1 $e v e
arereend & s e W Wehdl © IR Yoieh Hwa sraee o ffed el Sl iy
Bt 81 37 eqifer sl i qei] i frew srewend wEd 2|
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(i) SR 1 g0 AfEa 37 Tomt wene i uRenfyd war €1 3@ AfuEa o
ATER gelaei 19 & aR)I AR Shaed 37 wenel 4 & TRHH Hal & [ore
forq v GaT 1 G h/27 FH YUIE O BT &1 Sl h Wi i
(=6.6x 107°*J ) | 31d: UReHHT Td BT T o1 S0 Fer (L) saitea 1 el

L=nh/2n (12.5)
(i) IR oF TR AR o TA] fagid ¥ Wil qe EHerE gN fasfad IRfyes

FaleH UReheaAIet i T fohdl 7411 $Hh STIER HI3 S92 3777 fa9I9 &9

T Sfeafaa sifafwent Fem @ gad 707 il arcit FHel § GHEo I ol &l

59 g UGT Al & A T Bl Seqfoid gidl & [ordeT il gRie ud sifaw

syereeqranl 1 Feil o A o SWIER gl &1 Scaferd Wizl T gy e o

grI &1 wat @

hv = E,-E, (12.6)

& E, T E, W iR sifam steeensit 1 S €, E, > E, |

T (12.4) ® BEgNH WA o fou fafa= st feafaal 1 st 3 w3
1 SFTeh T T ©1 iR 38 HHiehtor § Soieei el i T390 r &1 Sfevdehd Bl
r &1 AF GRehfad & o fau, soae o hIohd a1 9 Fafud a) o T
AfTETa-FareHie o yfaser &1 Ja Hd 2|

79 YR fondt gurferd n™ wen #1 fBoar o< gidt &

_(n* (£j24neo
rn_ m o 62 (127]
forelt BTEgIeM TRHI] i TR Taen | golae &l el Sell, THIHI (12.4)
o weffa e &1 7 ufaeenfid S W U 1 ST Gehdt 81 Fel
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