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11.1 ¥Rt

T 1887 W Agageshia Rl w1 Scafd e SEEAT W oA el o Hemdd
G AT T o TANN - YRR hi TN Jepid i AYIYe &9 § Tefya feram
Sradl vkt o Afan =wor § fomsH-Afas § A6 § w6 5@ R faga-wen
(ferega-fomsi) ™ 9T eTawon ¥ e Ufdeifas @Sl g51 ®<7H o g0 1895 H
Xl &1 @S den S . 2HEd % g 1897 W I M T i @
TLHIY-HCEAT hl 95 H Hi 1 9eeR off| T 0.001 mm IR o6 &9 oF 3
%Y @ W FE A T R TH < geleiel o o, fSeh g faEsi-Hferen | @
W e & Tifua feran STa1 @, Uk s g1 B1 ohelie o TEE shie W wiad
I B B A w1 A FHE F UH W R F@ 2, SO—Hie-Fia & fau
Ta-8 W1 11 58 Fiadifia 1 HRor SH fafhzor sl 7w S Sheie 9 a1 Tl ol
3 el fx 1870 ® faferm o & g @St T of, fee 9k o 1879 ® 7w
e T 3 Fereol dierar 9 wer arell For- STt ol i 9w E) fafew difaew
T SISl 2HEA (1856 — 1940) A 30 URehedA &1 g &l Sl e 3 ggelt
IR fowsH-Afdd & SIR-UR TR daad fogd e gawia &= & e a
IR AR WX Sheie-fehor il o o qen eufers STeeT [ STefd STaw SR S
1 AU (e/m)] F1d fwam o€ 9rn 7o fof & 07 YT & A7 (3x108m/s) h
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AMH 0.1 ¥ WY 0.2 TH o1 ¥ Terd 1 addqH H e/m 1 Wihd AF 1.76%
101 C/kg &1 =& ot 9N T 5 e/m 1 HH helie (ScUsih) o U1 SferE oTg
1 forasi-Aferert | it 18 1 gehfa W st 71 sean 39 Yeqor 3 shefre—fheo ol
1 Ik i Al

A SH GHE, 1887 W, I8 Ul A o W4 pw fafvea engent 1 wreT
eI R TeRiford ed © il W o el SRS 1 Scafsid B €1 TEl WK,
o o HivEd aqell 1S9 99 a% A A S © @ 3 RU-SERE &0
Icafsia & &1 1 0N & A e/m 1 A Sa1 € g T e R shee faro
U T A1 39 YR 27 Y&T0 A 298 Tonfud o e 6 3 weft or, rafy fa= gomett
T 39 U 9, Uhfd § TUM | SIS, 9 7, 1897 H, T HUN I ToF2T AW
fean @Ik gz o6 3 5o o Hiferer @raifen sfoe 2| 6l o fagd o Hega ™ 37
Tgifaes qen W Yeroii oh gRI Selaeiq shi 39 AN @ISt o faIg 3% 1906
o el EhR Y foha1 T 1913 § SRt Sifqerfam ST, fufes (1868-
1953) 7 ST W ¥ & IR A9 & fTT Ta-9< 1 9 Ui JanT R
3= TE T R Jo-fageh W EY 99 Uk Ue STE9, 1.602 % 1010 C T ol
ToTtes 2| Taferen o W& A Te yeenfa o) & o dgaenayr Faidisd g1 e (e)
AT AU AT (e/m) oF AH W, Seae 1 FFEE (m) T TR S Tl

11.2 TEEE IS

T 9 € o engetl § qea solded (RO SEfTd w) B E S Skl etk
o Ty STRErER B &) aenfy, qe Soieia HEd: -gss § 9l el fehel Tehdl
g el o ¥ 8T S € dl THeRT Y5 e YA W s odl 8 3TN sereRiAl
1 A9 U1q T SAHd H Al 81 U FhR G Solge oIg o iR Tl ok
YO Tl o G Ueheht T 7T B 2| RumHEa®y T o geiaeq fSEest S
TH S I ST T TR, U1 TS § AT o U 2| o Tl &1 o
TS ¥ 1eX Fekter & fan ww ffeed Aag et 1 el g1t 71 39 A
Foll 1 HTq T FTH-Tor Fed &1 U HEROEAT ¢, o gR oK i © R eV
(3RH diee) § 99 &1 T SeigeH diee TRl Soiee & | diee fawara &
BN @G HUH W YW FHell H HA RIS 1 eV =1.602 x 1070 J

HIROTGAT STl 1 8 ST oh1 YANT TLHTO] 42 919 Slifaert o feran i 21
HTE - (¢,) TG o TN AR Thh IS i Wehfa W R e B1 P engeti ok
- & W "Ro 11.1 ¥ &Ky 7 € 3 9 At § =it 3ok 9 g
ugeAl W wgd eifes el @ €

ROt 11.1 § T M e <1 gehar € {6 wife™ &1 weE-the Seuan
(¢p= 5.65 eV) B Salfsh HIFaH 1 =aH (9, = 2.14 eV) &I

U1q oF I3 ¥ SR IS oh folt o Selaeil hl = STaedeh el 1
et off Wk i fafa & g < o wendl ©
() aTIEF Sege : SUYH A9 o gRI Yo Soigeidl ol TATG ardrd e &t S

Tehdt & e foF o o 9§ w31 woh
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AR 11.1 S &1geit o hre-wer

Cs 2.14 Al 4.28
K 2.30 Hg 4.49
Na 2.75 Cu 4.65
Ca 3.20 Ag 4.70
Mo 4.17 Ni 5.15
Pb 4.25 Pt 5.65

(ii) & Soger ; fhdl og T T o0 U Yo fogd & (102 V. &1 &ife
1) SRl Sl UIG-YtS o dEL ol Tehl ©, Sl foh femdlt wameh @ #)
(iii) YHRT-Togd Scqefd : SUGH TG 1 Jehel < foRdl o1g-Tt3 W Ueal ¢
TAR 1 S Bl €1 A YRS SoieRA FHIE Seidia (photo-

electron) HEA %I

11.3 YehwT-fasa game
11.3.1 T & U0

JehRT-ToR[d IS Wi UREEAT i @S 34 gt (1857-1894) & W 1887 |
AT T ok GANT o GHF 1 T oft| Tpfert-fausia (spark discharge) &
SR SR T 1 Sedfd S 7o W sl § gds 3 e e foren fon
helie i fhdt o1k oft ¥ T FehTeT o N U FE W Hg-Ieael o UR
oo diced] ThieRT Sifess gl S 2

YIq-T53 TR =Hh el JohTel G AR w0l 5 379 &1 Teiaei wed ¥,
%1 T T W FEE YEH Il B S H1g-YSS W TR Tl & dl IS o g
Seraed Safaq fafhor ¥ agred oF g3 H oA STl oF STehY0l i IR i o
T St erawifa #X oid € oMufad el W STEvaE: Tl W H o UTE,
TR UIG-TSS W AR IREw H 37 W T

11.3.2 TTAGRT qUT ¢ATS o UaroT

foeeed Bl qe fRfad oA 7 1886-1902 o o9 YhRICRE[d 3Icdsid i
e 1 =AW foham

T goFIel (g ufgehist) drelt frdt fraifad wig 1 Tolt § Scasiw afght W
TS TRl Bl etdfad i W IS (1862-1947) 3 Ul foh uRuy §
vare el 2 (o 11.1) 1 59 €1 qeiT fafenon st Jeht T, a9 € ¥ v s
Tk T S THET W FG eil @ foh St qeHT fafehtor Sesieh qigeht C W e
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B ¥, o afEeRl § wel o1 Sd © ae fagd e g eI WS Ui A
1 S AR 81 S 2| Faifad i w1 Teft § ScieiHl o YaTe o SRl ¥NIYeTe
eIt 81 39 YR W, ScUSih oh I8 T YehIY U o U ol IRy § RgerE
B B AT 9 SfFIE 3 SR Uiz eht o faud, ufad werer <1 smgfa qen
diardr oF W YT O | Uiede 1 ST fha

TIeTa 1888 T TH 37e47 i 3TN 9G/ SIR Ueh RUNafir Tk afzeht i
e fagaselt ¥ g feam sen e femen for St afzent w1 qeiT wehter @ fentfora
foran o @ TR ST oA @i e gues eifafiea W& u el fore ufze
1 TS FerTel § Ferefora foren T T uEfi g ) e ufeent bl aweT
TSl W U ToReima e W, 39 iz W uHstey 3R stfueh 81 T 3 yerh o
36 e Tt fepren o qUeT YeRTer oF geE @ ek Uizt | RUmE ol
a2

1897 H SO &1 @Y o U¥HM I8 Mv=d & T fb S digew ¥
Sl o SIS 1 heh SATfGd TehTY 21 B[ STAT o HI0T IHTAd Tl
o &5 g GuEe UfEehl 1 SR wehel Sd §| TerEied al o e 3 7 off Uik
o foF 9 Scsieh afzeh W T Foa =Aae 9 9@ w9 g w1 IR g
TEA ¥ A o TR Ser e S T R S A 5 deeh e
(threshold frequency) F&d & Tl SEehT T Scasih Tgehl o TG i Fepfd W
el e 21

og e T TR ok, Shefram, fifiem S 5w ugeti § 7€ g9 sheet S
e Y TS X e T e 21 ety efferm, Fifgem, wefiem, e qen
Felifeaw Sl &R H1q¢ T99 kTSl o 5N St IE 9IS @l &1 5 3 JHRT-Tag
Y77 1 YeRTSl W eI TR STl © o 3 Sciei Scdfsid i &1 Scieei i @il
o Y S Soal Sl YHITH goraeid A & T g ufkee yanr-faga gue
FHEar B

11.4 Ter9T-Ta=[a qorer ot UrfiTeR oTeaa

o 11.1 ¥ yhr-faga uame o R T2 o foTu U= | o T8 Sqase i
<9I T | 3 Wk fHaifad shi/derest i el © fSrE ueh yehrer-gel ufzet ¢
3R e oI Uz A B1 EIM S ¥ W, T (window) W IR Bl € 3R
TehTeT-Tadt IRl (Seasieh) C R Ugdl B1 UGS Feds el (shiw-elt W qfgd)
Y Qe fafehtor IR 81 S € SIR ekt Hadt ufgeht ¢ Wi fenifora shear 21 aigent
C ¥ Toa Sfed Bid & Wl Tigent A (W) W a2 g Sca= fod &5 g
TS L fAIU S €1 ¢ qen A ufEenie o dte faveiat s ded g S @ S ©
T 38 gRafdd o < Hehdl 81 i C qe1 A% yd &N fiepufeds (Commutator)
o g1 S5el S Hehd 21 3H Yo Scdsieh TIeehl C 1 qorl § UfEehl A %1 SS0ER
¥ el 1 fae W @l S HWehdl €1 Sl WG UEehT A, Scdsieh Tigehl C
o | eFTCHS B d9 Soiaeid gEeh! SR AT {id g1 geiaerl oh Scdsi o SRl
forga aitae & T Ware S gl © fored uftaey o weh farega e zenfa 81 St 2

lnrebte 1% blkK PRb|-131%K

[uny-sorsAydy/s1oafoad/ays o saoy mmm//:dny
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fort 11.1 ywr-fagd g9me & s1ead &
faw grenfites s

TRTYT i dtgdr —*

fora 11.2 wehrer-fod omr 3R gehmet
1 diad o =9 AE|

TSIl o S oh Ta9eia i Tk dieeHiel & gu 3R
RTEEY 9Ruer § yarfed g STell Tl SR ohl HISehIuHIeR
o g AIGd B| YRS e €0 <l GUTEsh Tigehl A I
fawa Icsie dfgaht C o AUe aRAfdd Hich Sl 3T
ST S Gkl €| ST WehTeT i el e srgfa i o
aRefda fera S ka1 @ S o Scsish C 3 GUES A
s faveiat v i aiafdd fean s 2l

Th fad 11.1 1 it Saeen &1 SYAN Yol &
% (a) fafetor &t dierr, (b) smufaa fafezo &t emaf, (0
qfghtell A T C o o9 o fawaiay, den (d) 9fgst C o
1ol i YR ok T Ufed o e o Tl S Tehd B
IS C W U 9l YehT¥l o6 AN H I9ga fheet 1ere
i e @R =1 qUIeEd o Yol ol ST Y Fehdl 2|
FeRTRT B hl Scdsich | U hl SRerd g FehTRT 1 el i
URefda feran s R 2

11.4.1 JhTIT-THRIA 9T X YT a1 dieral ohl THTE

= HUEsH A i Scdsieh C 1 Qo § b ¥ fasel T @ S € e
‘Ev C ¥ Scafsid seleia HUEH A T 3R SMehitd gid 81 i fafenton
| 1 T T ek faua i feoR T@d gU, YT i diol ohl gRafdd
E fepan S ® 3R aRomet yehrT-forea €1 i Yieh IR W91 Sl 1 7
I S @ o Yot O STafad gehter w1 e o @t Waehd:
ol & S T o 11.2 & U w9 o <9 T @) YRl
I B a1t Ufd Yehe Selaeiql 1 H& % STHAMU! €, 31a:
&7 diadl & QAT 8l

11.4.2 T&Wr-fagia amr w¥ fawa o1 g

B Tee UZehT A 1 Tigehl C o1 ol § fohel o ek fawa W T@d € 3R aizeht
C w1 Tfye smgfa v qen e e 1, & Yoo o wéw d €1 R g ufgen
A% oA faaa #1 o+ ufafda #d @ iR yee SR afomdt yehTer-faegd o
%1 AGd €| T8 I S ¢ o yeh-form O w@Res (o) fawea o @ aedl 2
gt A o T fifvea o7 fawe o fau s Oe feufa on ot @ R w o wsd
IR Selae UfgehT A W IR 81 S © A WehTel-fagd e SeedH 8 S €
Afd Hgw e Sl 21 A eH fae UfEeh A o ek fawe W AR et g €
Tt gehTe-foR a0 el agdt| YeRTT-faed oW o 39 IeuqH WM Sl G99 FRT Hed
T Hqw o 39 feoifd o WA @ S Scasid T C % g Scatsid aft weRifie
TAHH GRS TTH AR TEd 9 B
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-+ a1fereh SoTicHer shid STd €1 Sfal dfgehret
g e S 2 A sl e E
TNl Shael S AT el el Selae & TuEsd A
o UEH U &1 T€ I T TR WeRTriTeR- ¢ sy
Y ¥ Bl Sl © 576 ek T T TRl A WSRO
fava v, o forelt fafvem drem iR T wifaes
T W Y TR B S| ATafaa fafeRior T
fafe=a smgfa o fau ufzet A W o =0 freag
FU (Fs%) fava v, 9 | geie-ar1
gl St 8, 3adk (Cut-off) s7erar i fawa
(Stopping potential) #Hseirar gl

TeRTI¥Teh Seiaei oh SR U&UT i e dieh
B U1g U St qeft YehTfTeh Seiaeia Tam Sl
o e Bl WehTeI- R R e S BNl © S|
R fava sifusran o1l aTel Y1 SaiaI,
et Saam wfast = (K_) 2, 1 wfaefia
Exclicaliccrs) iRl DIk

K_=eV,

faferor qen 59 &t

& Wehtd
£

E L>L>1
&
f—lz
— Il

freft faswa
-V, 0

+—— 3% faua el wfgehn fase —>

forx 11.3 erufaa fafezor &1 fafsrs dioramst o fag
TehTTTeh— ¥ el g eht faye & &= el

(11.1)

319 B9 39 AR i 3Tafad faferton sl TohamM egfa W 3= die I, a2 I,
(I3 > I,>I,) o foTT < ahd 21 8 ¥ 1 % € ff o19 "qw omiet o 9 =g
ST &1 3HE o g @ R emafaa fafewor ) diea & e ® ufa Yehe s
TR Scfed B €1 W FRIeh fava 3o &) Tear @ fa i 1, digar o smafaa
faferzor o forg & &, e fF fo 11.3 & W & g <9ifan e B39 YR,
3Tt fafeor &t T fAf=a emgfa & fau R faga sqet daar 9 @a g
21 SR v H, YRR TR Ht Seaad Tfas S, srafad fafwer w5t diga w

fasft &1 et =

11.4.3 TR fava av emufaa fafeor &t smafw =1 vaa

31el B9 SAufaa el =t smgfa v oIk F fave
V, o T GaY 1 AT w1 FH TR fafenior
1 faf=r safeel W ITgE YRR | T & e
1 GHEIS Hed & IR et ufzehr fawa & @
TR & o GRed i S1EEA d 8| IRomH
fedd # fo 11.4 & <9 0 @1 ' et
faferzor &t =1 emgfeai o fou e fava & fa=
M TR W R 1 Teh € A F el €1 St
TETaRMl hi Sell ATfaa fafwon i smgfa W AR
2| safaa fafewor #1 S=a smgfa & foaw e
fawe &1 WM sfues onerE B 21 fas 11.4 9 ¥
A g € fop Ak smafedt v, > v, > v, o6 %A H 8

ECANEEEK]

f‘r‘—‘

HIW R

L

et afg et fave —

Vo3 Vo2
+«— TsH fava
Ter 11.4 sufaa fafeor &t fafv= st o foag

afgeht fasa e gehmT-fag@ o & &= sTe|
393
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faedt
fava
(Vo)

Vo

Al Frieht fasel a1 %1 Vg > Vo, > Vy, Bl 81 368 T8
sfdfifed © o emufaa genre &1 smgfa fot eifue
BT, WehTfSTeh SiaeiAl oh! Seoqd Tfdsl el Sa-t &l
Sifen BT Herea®d, 3¢ U1 &9 9 Uk o fag
ity IR fasa =t stawaeswar g afk &a fa=
rgetl o ferq emmufaa fafeeor &1 smgfa ek Hefua
e fava & 9 % @i af Y T G W@ g

rq B

V>

Tt fafeo #1 emfa ()—> BN § S fF fo 115 H <t e g

TE IF I 2
() feh fawa v, w& KU gU yehmr-gosl usief o

fort 11.5 T U g v Hadt qaed & fog fou, smufaa fafewor 1 emgfn &% @ awa:

e faferzor =61 smgfa v ok e Fedt fave v, fEfia 2 2

394

il (i) T e e s smaf v, Bt ¢ foees fog

et forve g1 @l 21
T el | < qen Sfafifed §
() FHITe Sciaail 1 Seedd TTids il SATalda <o &1 engfy & @re Wawha:
URafdd sidl & el I8 $9%T digar W AR 7T sl
(i) oIl fafehor &1 sygfa v & T8, Safeh S9ehT 9 3¥deh g v, @ 9 8, I3
JHIII-fogd Scaeiq G976l & (digar s g3 1 feefa 7 o)
T IAqH fddh Sgfa v, HI gl ergfa Fed &1 Fg fa wgen & ferw
for= gt 21
o yohTe- Tt etel Wl o foru faf=r sfwand s # Sfafem, R
HEN IR HT ol AUk Fadt €1 Tk & qenr-gad g fafa= aurest &
TehTel o fau fo= srferan <9 @1 S<e & fory, R § WETH weher 9
TehTeT- T WHTe Bil € Sieh B Sl @lel U1 oh Wehtel W U8 WHE el el
o ¢ o S % @l v o w uren e © fR afg safaa fafwor 9 smafa
Tgell emafa W 3Afueh B St © df fo forelt shro-ugsid o dehTel YeRl-fae
IS URA B S €, 99 ff S aafaa fafwtor 9gd He €1 o ¥e 9@ @ fh
109 1 HIfZ o A1 THY HH TAT § IcqSd GRY B Sl 2
319 BH 3H YN § 9ui TR T Wi el U Uerun 1 T8l 9w 3
@) forel fEu Tq yeho-gadt qerel SR amafad fafetor &1 emafa (et emafa 9
aAferer) o foIu, YenTer-ored & fafdd Wehtel <1 el o STHAME! el 2
(faa 11.2)1
(i) et U T yemrer-wadt wered stk emmufaa fafenor 1 emgfa & forg, dga o
afafea fafertor sl dierd o STgshEa I St @ Sefer Pt fawe diemn
W el 7 g @ (fe 11.3)1
(iii) foreht feu U yerror-waSt wred & foaw, we fafvea =Aan siqw-smafa gidt
2 T 2gelt smgfy wed ©, T9eh = TR Soaeil 1 i Scasi &l
grar =98 smufad gehTet feran off <t o= 9 8l el egfa o W, Fedt
fava storan qoad: I@fSd YeRlieTe Selaeil i Soaad Tfasl el ATdfad
fafertor &1 emafa o @ Woskd: Tgdt @ Tq T8 T9H! dadl § s el
2 (fo1 11.5)1




fafertor qen 537 &t
54 Wi

(iv) grT-fagd ScasiA fom fhet w@a-ww=a & (~10 % I¥ar ®H) ThH
e Wik B, a9t ST adfaa fafetor i ereafues Hg e A S

11.5 URIT-TIE@ THTE q9T U9 Rl a0 THegia

hT h1 T Yopfd STl IAeal o i doh T=31 X8 Ly 2l TE eff| Fenrwr
& q-fem & g Afde, faada qen gau &1 "ot &1 w@ifas 1d
GdrrerTeh &9 | ARl 1 S et off| 39 o o STTER, Y19l Ueh JEaeeehid a1
2, 9 foea Ud qehig & U ooy o gidl @ qen @ sreheita & o thelt g
2, Iel ol 1 Gad foaor g1 21 31d g9 I8 <8 o 1 Yehmel 1 qg -
el S o XU MY qehmi-faem Scdsi Geel Jerl shi sAre Y Tl 2l

hTOT-foed s oF aR-fa01 oF STHER ¥ o U (Wl fafwor &1
fRo-gs Tedl 8) W way 3w fafeia o w1 gad &9 9 erEwifia &
B oot siferes gebte &1 dirar ent Sad € st dgd den g e o
™ BN aRumaeeey, daar St sifus et sa € sifure e seraid
o RISl TSR0l A1 AMfeq| 36 fo=ul o6 3T{ER, YhIIeh Toiaed &l eadd
Tfast ot diadt | gfg o WY gl |fed) W €, |8 YHW hi A he
ff 81, T TAtw drg fafe fEo-qe (TatE wHa W) soae & ga g
Foll 37 H Fmed g S TR ung-Use § ael e o fow eavaes feam
Fell 9 oAfere g sHfY, Wk SEel ongf w1 AR W@l &M =feul aed
TosTa &1 37 Uil § STIAM 11.4.3 | T TC 9&I00 (i), (ii) AT (iii) 1 ™
ferrer gt 21

3 T8 F @A 2 foh T-fa1 #, soaeid g/ Sell o1 dd STaRie
fafertor & R TOM W A €1 G T a€ @ | soe Sl S w
&, ord: Ufd soiae Ufd TR 9Ha o Sreeifid Sl Sgd %H i T T | T
ke fepall ST Tehal @ foh Tehet Soigi o foTT e i IR &3 ¢1g ST
et 3T o ToIu Tt Soil SEM § o H ereren iR it eifeen wHE @ Hehdl
21 7g fremd off Yeror (iv), TTEeh STER Yehrel-foea Scasi (TTHT) deeiors el
2, % ot faodd ©1 Heiw o, n-Tem & gr1 yehTer-foea Scdsiq o 3Tid Ul
AT T e & 8 R

11.6 STSETST I YehIIT-Taed WHiehuT : TafertoT <At
Sl waied

T 1905 H TcaR AEHAEA (1879 — 1955) = YhTeI-Toe[d UHE i =A@ o g
Jgagahta fafrtor %1 Tk Hifds w9 9 Fa1 e wEdrted fwen g@ oo o,
TR ScsH fafertor & Haa wei-stawior o I 7 g fafeor e
fefersr gerTeal @ a1 BIdl B—S1 fAfAX0T &7 Sonf @ Farer e €| fafhtor St
o Yceh Al i Sl hy Bl 8, Sel h Wil e € @R v Yl &1 el
ThTeT-fagd g ®, U Soiae fafehtur o U Faied &t el (hy) STIRNfod sHa
21 AfE Foll 1 T AN e Selae o foIq o1 1 e o aed ehel 3T
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ITcad MR (1879 - 1955)
T 1879 H ST H IeW A A
T S ST IR TS d%h oh
fava & “fifqewfasi & gaifus @em
Aifaerfag & &9 | S S &1 3T
TeremerehTdl SRR Stter e & 1905
T g1y A wifahit e 9
TR 2T ST 319 Yo Tneus
WeRTYT Feliel (3T S shel Sl §)
1 HRT <1 T fepan 1R Fehrer-Srega
YIS o 3T AT i AT hi o
Tafertor <1 ferufaftea o fagia T2t
T HRT| ST T AT | 3
st fa o1 fagia foeefaa fean
et o i a1g T 9 g8
AR TS %o o anifvaes fesror 1
forvaricaree e SueTs AN 3h
Tt T | eAufarRar o fafime
fagia =t <= faam o1 1916 ¥ 38
aUfareRdl o =Tdes TSTd hl WemTie
e SERTEA & 8 3T eyl
ANTEM & : IENUA SHSH hi HOT S
ik Firer fafrwor fom & wh
SR eqeh a1 W T i T €, ferwa
1 R viewed fre smejfes st
1 AR Fohn, Rt T ok Tt S
i FeH-HieHh! T FolicH-AAeh!
S G HT AT fagero|
Ugifeer A § 7% AFEE qen
TeR-faga w9 o faw 1921 3%
Ao QR & HTa fohan T

o fore freaw stawaess St § 1fers =i © (FE-we, ¢,) T
IS gelae i Afshan fas Sl & ¢
K_=hv-¢, (11.2)
3feyeh Jgdl | TG ToraeHl o Icdferd 8 W ST TS
il 9 SAfershad 9§ %W el 31 oA § f Tt emgfa &
TS hi dradl, Ufd Yehe smafad WwieHl w1 G gr fuifd
Bl ¢ el agH W Ui Yo IS SeieeHl 1 HE Sedl
B Qe ST TehTiSTeh Soiaril b1 Siferehad TIfast ot Yedeh
Wi T Sl grr Fuifa @it 2
TEHT (11.2) Tl SEET BT THTT- [T FHIFIT Hed 2|
39 B9 T 3@ Thd ® foh fohH YehR T8 HHieRIor S99 11.4.3
¥ fu yepo-fagm g9e 9@ Gefud @t geon & T W T
Rehd @1 W WA il 2
o HMHI (11.2) o 3TER, Yef0T o 3T9&Y, K. [ v ™
Waera: feft st @ iR fafepeor &t dierar w sl & et
21 T SEleTT g31 © iifer SMSErE o e §, yenre-Terega
YIS Tohel Sl gR1 fafehiur o Tt dieH o TRl §
e Bl €| fafertor w6 dierar (S St et w1 wen utd
THTE Aol Wi ShTE T ok SR §) 59 el Hihal
o feru o7 B
o Fifer K_ 01 AT T ehft, eiiehton (11.2) ® Ig sfafifea
? o yenre-faga Scae vt gua € v
hv> ¢,
CoE |

Vo= %’ (11.3)

HHIRIT (11.3) o STER, HE-HaH ¢, A4 A o6 g,
TRV Solaeid IcarSTd hid o folu STeeash =Jdan T2
Igelt T v, 1 A A T 9 YRR, Th Igelt g
Vo (= ¢p/h) fedd ® et © 5o % emgfa W owE
wehTe1-fergd Seasi T el ®, = fafewcor &6 diga g ot
Fi A T S 9% Y W TR off A T w=)

o =9 fouror o, faftreor &Y e, St S0 uRerfad §, Sl see
T T Ui h1e &hA Ui Seh1s THA oF STIRATIA! oI
21 ot stfuer Ten Sl saier Suatsy B, a0 & sk
T § gelaia il Feliel o1 STaRivo S 3 s@fen (v
Vo o ToT) o1g 9 WM A o Soaql i GEA AT &
sfus =M 399 ¥g TUse '@ oW @ fe st
v> v, o Tt yenme-faea o1 dierdt o STRATadt gl 2

o EWREA o o °, yr-faga g9Ea o TH o o R

V>, S8l
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WehTST o Weh elicH sh1 STERl el Wefien Fishan eidl ¢ 98 Wisha drceiforen

Bl Bl 3@ YR, doar efq fafetor i@ w1 wen =R e o e,

TRl faed Seas arerfures & g S H diaar O SeasH o faetd &l gim Sifn

el Wik qiehan el Wiltl diear ¥ eheet 7€ Feiia e € o fohad sete

9 AT Uik (T Tohal Soiaeid g1 Ueh YehT¥T FaeH ol STa¥eur) | 9N

o T AT SRl 1 e U & vewm-fogd o % ufwor w6 o g 2
wﬂwg (11.1) T SUAN T, G- FHI0T (11.2) Hi 39 YR for@n <
el

eVy=hv-¢,;% fag v>y,

FYA V, = E V—& (11.4)
e e

IJg % Heyul uRemy ?1 THd I8 WNif e @ R v, % faeg v 1 9% T
W @ ?, S\ e = (h/e), S R uged @ gefa w felt @
1906-1916 o AeA, THfToh 7 STERIEA oF YehmI-ToRd GHI0] i ST HLd
o U YRR WHE W WA S g@en sl e 11,5 W <9l egER, SEe
Hifead o AT I WA @1 F1 TAM AT e oF TNd HH 1 STAN HL 397 T
feerieh h &1 AH i@ fan o 9% 71 wis s o 36 9H (= 6.626 X 10
343 s) o Tehe o 99 foogpa &1 f9=1 99 o 9@ fRan T ol 39 ¥R ¥ 1916
o fafdsd 7 TEwrE o JehTel-foed eIl Tl ST i oh TAM T IHHT
goadl i Tenfua fean

TehRTeT F1eT 1 IRheTHl Td h Qell ¢, o AF (S 37 JarT § 9 71 9 Ha
@ €) & Fuio o STEn 9 yehrer-fagd g9 & S o foe ol @i
Tl fafaeRe = yeher-Torga et &1 Sl IREEAl § *E R Higen o fau
fafertor-smgfeai o fasga ww o fau genfaa fe=n

11.7 WehTIT ol UM Uehfd : WM

yehTel-fagd gee 3 39 facteror qea s ymif feen fo yerr fhdt 5= o @y
=1 fopen o 30 YRR ST9RR hidl @ S8 I8 weiel el Soll o tohe (5 g
1 Sl hv &) 1 @

T YHTI STl o FoiH HI fmdt HU1 T Heg foman <1 Tehdl 87 SETEA Th
ool IR R 989 fF YehTe1 S0 Fl G (hv/c) | Gag a1 1 dear 2
ol o WE-HY T w1 FATEd A 39HT T9 Goh ¢ foF YR FoiH Hi H
Y Gag fohan T Tehal ©1 T R0 1 A% | Bl A @ T qRmE & w01 59
FIER i T, T, 19 (1892-1962) o Feiae oh gt X-TohToll & yehiv o w=mT
T 9 1924 ¥ A g foran e Sgifass difaent | A den g for o
o T4 A o fIU oMW w1 1921 H Wifdeh! 1 el TR Y& feman @
foR[a o Ha TR qe YehT-foR[a yve W fRu T wE o faw W9 1923 H
frferr= o1 ifiehl 1 Aol TR g feman @

TN SR TR0l o WieH ool &1 gy FEgER € ged @
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() faferwor o go8 & W 3= fwan o, faferto 39 Yo e 3dl @ /Ml 98
TH Sl 9 & e 9 Wi wed 2

(i) TIF WM 1 ol E (=hy) Bt & 3R HT p (= h v/ ) T =1 ¢ Bt 81 Sl
¢ Y 1 =1 &

(iii) Tk Ffv=ra e v, steren aneed A, & W9l wieHl i sl E (=hy = he/2) 3R
AT p (= hv/c=h/}), THEAM 2 § (fafeo 1 digar = < o =) 1 ferght
& T qTesd o WehTel i el S W kel feRdt KU e a9 oA aed
S ehs ISl i W B el € (W Bl i ol THEHH Bl §) | &7
I i Sell fafeeor &l digar W R Tt

(iv) Wie fogd S 8 € iR fog@ «en gesia s @ gw faefua
T Bl

(v) IEH-h0 Heg (SIE o BieH-sciee o) § el Sl a1 shel HaT Tierd
®d 21 quify, et woe § Wi % gen J g T8 © g g1 wed
SN B Hehal € 12fal Th a1 i gierd &l Fehel 21

IEEIUT 11.1 6.0 %10 Hz 3G 1 THaol Jehrer fohdll TR o §RI 3ca—1 foman
ST €1 Sedst el 2.0 X100 W R (a) ThTel oGSt # TRl wie ®t st
forat 82 (b) Wid o g 3iEd 4R R Wiq Hehg fehae Wi Scaferd gid 22

'A
(a) Ik Wield i il gFIT
E=hv=(6.63x10°2*Js) (6.0 x10'* Hz)
=3.98x 10%J

(b) I Hid o g Wi Hehe Ie@fSid Bl 1§ N & d foho-gol o wafia e
P 9fd Wi Ssil E o N 71 8°f 99 f6 P=NE | 7@

_ P_2.0x10°W
E 3.98x107°J

= 5.0 x10'° ®ie gfd dehe

3eTeul 11.1

SERI0T 11.2 A Wiz o1 &E-wed 2.14 eV ® dl URehe Wit :
(@) S 1 <eel gfa qe (b) U JerTeT 1 qaresd, afE Fehiivren i
0.60 V 1 T& T fasa et 3= fohan sy

k)
(a) i 3FET It G oh foTT, SMAfHd fafhTor &1 Hsil h v, w1 HoH ¢, F
TEE B T e

o= G0 2146V
® h T 6.63x10%Js

-19
_ 2.14><1.6>i3140 J 5 16x10" Hy
6.63x10%*J s

T YHR v,=5.16 x 104 Hz ¥ %1 gl o foTe, i gehrifyren saaeq
'El,ﬁﬁ‘!’iﬁ%%ﬂ%l

(b) IcERSIA JRIFTR SeiaeiHl i Soaad TIfast et e V,, feafast o=t (wea-fawa
V,, % BR1) % 9O g 1 feafq & geiferer o 3 &1 Sl 81 STEme
WehTeT-farga wefteRtor e ©

3q1gul 11.2
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eV, = hv - ¢O—E—¢O

A
YA A= he/(eV, + ¢,)

_(6.63x 1024 Js)x(3x10%m/s)
(0.60eV+2.14€V)

19.89 x10°Jm
(2.74€V)

_19.89x10°J m
T 2.74%x1.6x107°J

IIEIOT11.3 99 &5 | S 11, Hel-gd W1 qe ofiel T o Yehiel bl qimeed
HHY: T 390 nm, T 550 nm (S GUR=) 991 @ 760 nm 2|

=454 nm

C'IT lnr2lbe

(a) 399 &5 o T Y1 o T WieH &1 e (eV) 0 8rft: () s f&7w;
(i) Tret-8X T 1 STEd aes; A (i) ol T (h = 6.68x10°%* J s a1
1 eV = 1.6x10 '°J)

(b) YhTET-Hast Tt o fow |Roft 11.1 § XU 7T Sd-wer o WH 99 (a) 999
o (i), (i) T (iii) 9T ok RO I ITART H A1 L FAT AT 3¥F FRT ok
Tl H A R dTell FehTer fagd g 1 go Y Hehd 7?2

&1

(a) ATafad W &1 el E = hy = he/A

= (6.63x10734J g) (3x10°% m/s)/A
L 989 x10%° Jm

2

(i) ST geRE % fAU A, = 390 nm (F=1 dorRE fwn)

1.989x10*Jm

390x10°m

=5.10 x 107'°J
_ 5.10x107"°J
T1.6X107° J/eV
=3.19 eV

(i) He-eX g & for, A, = 550 nm (3 )
1.989x10% Jm
T 550x10°m
=362x10° J = 2.26 eV

(iii) @A FehTRT o AT, A, = 760 nm (3= qOREA o)
L 989x107%° Jm
760%x10° m
=2.62x101°J = 1.64 eV

(b) forsht yermoT-foea gfed o 1l oh foTu eTdfad WehTeT Ssit E o1 A U agred
o HA-Wher o W ok FHM A1 AR 1 TS| 3Td: T b9l (E = 3.19
eV) % T sl i were aelt JeRmT-Torgd gfe o yeher-Hosl ugied, Na (&
T g, = 2.75 €V), K (FE-%eH ¢, = Oe\nawcS(a:raf—Wq)
2.14 V) B Tehd T FE Ffert Tel-e TohTE (E = 2.26 eV) & o0 T
wref Cs (FE-WeH ¢, = 2.14 eV), %W@ﬁmmm%laaﬁ,
7 feR ol YT (E = 1.64 eV) & Toie STiad a8 @ ferelt Tehro-gadt
Tt o SN ¥ HE R H Feh

a9fad wied o1, E

sfrafad ®iHE e, E

sufad ®ieH S, E

€'1IT lnx2ibe

399
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400

11.8 T ahl aCT Yehfd

ThTST (SATISh AR R Sgaeeehig fafnor) &1 g Wehfd (qW1-h01), oM 9o g
sl foRy U oA gR, TR ®9 ¥ Yhe Bl 21 UHIY i Wl Ui
Safaentol, foads qen gau w1 uReeTen § e eidt €1 ol oY, yenrr-faga
HHE qel RIS e S Sl SR He Wi SRl el €, fafeRir 3@ weR
EER R B o Al 98 HON % [es erefd WA W o @l Hur SfeE
a-femor § @ wF ot wEm ) gHeE § weifish SugE €, 98 WA i Wi
W R B SEEw o fory, e A @ ferelt o i <@ w1 guifed e |
Tl & T Heeyut 1 A o9 g HT HI UHA HL IR hIH hi Ul i
- @ wyelt-wifq foafed fomar mn @1 g sEeh e qen wigen (e
o) BN AERITUl § Wi Tl 1 SAegdehal gl 2l

T NI TN 98 Sodl § TR A fafR i &d Ui (TET 99 HO7) © qf
1 Wehfd o U1 (Sela, W oK) oft ax-SiE werv g d §2 9 1924
o weh Wi Aot g e T sitelt (e S=ar § 38 o8 faet ? o
YR ST ®) (1892 - 1987) A Uk Tsifer ufteheun =i w&qa foran o wered o
T T SqgE uffefa | o wge o wefifd Y HeRd 1 SOH g7 deh f&a
foh gepfa wafhd 2 iR < 9o i Gxieh, %59 T Sofl, 1 o g @ g
=ifew) =fg faferor o1 §a e © f 57 &1 oft & =) 2 sl 3 gEafaa
5 W p o R o WY SJEI qOIeEA A I R quilER 1 wehdt @

z:%=% (11.5)

Sl m U H1 FHHF U1 v THH! e 81 GHHT (11.5) I 3 Fiveh BT gAY
3R Fe7-a7 o qUEA A H 7 Fiell R HEd & 54 H gd WEy 2 sied
o Heay § TR 21 FHIH (11.5) i 9 A, A 01 6 &0 § SEih qE A%
ol p Ul 1 TART el | whish TEeieh h S olefonl ol HAfS shiar €l

THIHTOT (11.5) Tk USied-01 & foIU gerd: Tk qRehed @ et aeheta
herel TN oF g B TEl ST Gehdl 21 9y, 9 @A U9 § T a8 U wied
o g0 ot W B B Tk WiEH & fou, S ik e €,

p=hv/c (11.6)
zgferg,

h c

E:;:/l (11.7)

F1effd, TH W @1 2 Aol aiTesd S SR (11.5) 5N R T @ S|
AR Taferto oF s o THM il & qe e Tafentor 1 Sl e e
F TH e 2

Teed: HIHIU (11.5) o gRI, A T AR 9/ ®0 (IS0 m) A¥an sifeen
TSl U (I8 v) o AU Bl BN ST o6 AT, TH 0.12 kg STHAR Fi
e S 20 m s &1 9 9 9 W 7, FI < S0 a0 1 Werdl 4 Ik
fa S weRar 2
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IR el (T TA) FehT9I-Toe[d 9o b1 U eq WRifisia eyE €1 78 Uk U gk € S gehrer-Saet
I IEH-Sol § o5 Al ¢ T wefi-heft forgd T off hed 1 Tk I Uot W Tk 37 e YhTe-Hodt ¢1g
g C (Scsih) el & iR Teh qR o1 U9 (W) A (FU8s) Teh Faifaa e a1 s aed § ol e &
74 oo o il eaR fordt amr iy o wh S=u-fave S B a1 ArEshiuHiet (LA) o @1 St feman s
2, Fefi-wft qiEent C & TF W, YhE-Fadl uEief (¢) HI Th Tdell Wd sl i Had Fag W et & S
21 98 o T AN HI A% B KA1 S @ Ty fon yenm
TOH Jo¥T T Heh|

e SUYS TR 1 YehTeT Iedsish C W Ul € al
TR Scafld B1d 21 3 YHIRTh Soe QU@ T AR
2 W 1 TRl Y 9ol 4§ AEHIUATER R R i
Teh1T¥Teh ¥R ITsd &1 Sl 2

T YT I GSr-digar § qRad & Jeh1ieh &R
H gfadT Y Tohdl 21 F8 &N 0 oF % = @R
RISl |G ik | SHEN W oS ST Gehdl 2 Sfeer
fafeor o foru Go<t ofe GowEs o YT ol 1 STEN
Tl TR Woee iuell o feran S 21

SR T, T A A A e
o WehTT WAl o SYANT TR STl B 1 FIIUThT Shedl | FehTeT
TTYeh YehTYT W&l 1 IUART STUfdd YehST i ol Ha o
Y B TEferd gR Eseh § Yhiel el 1 FAN gR-TehT9
forga wRtuy o i1 21 §R &1 3R 954 §Y =i R TR
Ul T TS ol Fh19T G aferd g Fehd &1 Jeh1ivreh o o
ST BM dTe SkaTd 1 YA §R WieH o felg Tiex i
YR T | A1 A a9 H R ST Gkl 81 R STAN
39 U gferd o e oft e St @ S wehren feRvor-ge
1 Yook TohTae, Sl TRt0-S o U fenelt safery 31era =g o STH o R0 S Bidl 2, 1 3ifehd il 8| gHfIY,
TS e Tl Gee o Wow i ofel SAfedl i U1 i W Werdl il 2, A o faenel el ¥ Uh-uw
ek AT T Bl STehT SYAIT AT 798 digd oTell o1 Ye=M o foT feran siar 21 St off ferfevor & wh
foRTu1-gs 1 sreRiferd femen ST @ o U T S S Gehdr 2l

R T o, TS YehTeT (315¥9) il Had YAv-gR W EAIUd Yoy Tl W STel Sl @1 IS oAt i
ER | Y91 il B o8 Teh1Yl el TR TS el fehTo-qst shi SYeRIferd shidl €1 Yehtereh farga- 1 o efehfiner ufted
1 IUANT Th fored =il o oo @ YR fepan e @1 Af-ued o, wor | Sugs Tl W Yol O Tifua
T 2T ST €1 I o TR Yehren fafentor ehmer ¥ef W ugd 21 300 U foed S el Uw |ig ¥ el S
aren wfitwer qof g S € 3R T8 Uk SdE-Gond o ®9 § HE HE YR HL &l 2

TeRTST Hell 1 TN T fosvr | eafq oh qAecdas qen Jefifos iR | 399 o A (scanning) T
At TaR (telecasting) W feran ST €1 ST T4 SE | ©1q w1 =<l ® B e qen fogi 1 @iem

o oft foren St 21 ‘
p=mv=012kgx20ms"' =2.40kgm s’

6.63x10°J s 076 % 10
o =2 m
2.40 kg m s™ 401

A{:E:
p



% wifae!

Tg TR 3ot B © fF ge foRdt A w1 i @ e @)
& FRU ¢ R Ty a5y TR e Sem § qr-wger o e
T | 3O 3R, Ta-TXAfves €M (Sub-atomic domain)
H, U T T AL T ol 7 q WO A

T SR (S m, 3R e) T fommereen 9 ws fava
V g @IRa fehan S 8, w1 fomm oY) geteiq i TSt el K
0 W fogm & g fFu T w™ (Ve) & SR BhM

— K=eV (11.8)

o

2 ?J%TK=§mv2=2p—m,

|

8] wEa fagey 2 sl (1892 - p=yJ2mK =.2m eV (11.9)

=) 1087) W s, fren T TR H 3 e e AR
oA hl U Y 1 Shifdehid h h h

:E forem v oo =1 fomm sXfem 7~=;—\/2 K J2mev (11.10)
ATER g FelH-FINhT o Teh .

14 o e 2 w9 A P h, m @& e o T AM &l TANS HH W g9 = 79
T, S M ARt wed T §
21 TelEl 1 T vl w E 4 - 1227

'I% o foTT 3= T 1929 H et AR BN 7 (11.11)
et e el V R 999 %1 dice § UF #1 Tk 120 V X% B99 &

foTq, TeieRtoT (11.11) § A = 0.112 nm T« &l 81 98 qaress

& i w1 7 foat g0 fpeal § wamwe qet o o= g 2
THY 9% Tohd Ao ® T % Toee @ g T @ s X-fRo foed S
fopeet faada wanll @ ox@n S Hehdl ©1 89 e WM H ? Sirelt 1 uReheu
o YRR TH&I0T ST UM hiTl| Seiaei i QU™ Wehfd i @ISl o foalg & §ifvelt
#1929 | difder! & Foet R G geta fwan 7@

T A0 A gESHeT o SIfAf¥Eadr fagrd S uRskd 9 B gt
foren| @ fogid o SER, T# 81 999 W Rt sase (S1en 1g 3 H07) &1
feorfq we Wam g7 1 UYL ®9 @ HIOA1 STHEE €| THI & o AYEadar (A
fearfa o fafey o oo arfafsmar (Ap) Tam o fafder & =it 81 Ax @ Ap
% TUHRS H1 T e G e ®, S oa* (ST 4= h/2n) I R HT B
2, 1ufq

Ax Ap =T (11.12)

GHIRTOT (11.12) T9 HHEHT T STAR <l & 3 Ax I ; W 99 A p i 3
BT =ifen e R TUMES I A €l SE YR A Ap I BT ®, 99 Ax ST €T
YT, A Ax T Ap T &1 g e foh 391 RS 4 wife #T R

I I(E ek gl ffv=ra |am p (1efd Ap = 0) &, dd T siivell Hadl o g,

402 *  uF s qRgs foE=A W AxAp > h/2 W A R




e wresd (1) Tfvea B ww ffvea (Te)
et Y T foeaR WUl T § g €1 S &
Wehdl SR ¥ SHeRT 379 I% ol foh Soiee ®IH &
foreit ffvea & o Tt &1 8hm| e1eifq, soeht fearfa
ﬂﬁmm@’ﬁmxew)ﬁﬁaﬁma?m
o WY WA 2

I SO oh T1ef et TR1e-aT §qul STehTel
o forega T 2t 7€ Tk q-Uehe o &Y | TR
o ek Tfye & o foreqga gran 81 5@ fefa o Ax ema
& Brel ® wifeeh aT-Uehe o Toear W TR g@ent ig
Tfiftd w9 21 81 A9eR] 98 ot S ey R aRifia
foraR &1 fordlt TT-Uohe 1 qesd Twhel Tl Bl
e frelt e quresd o ey fagga quresd 9
o B B

qd, 3 el oF HaY o g, SaE o ST
oft T foR 8 — Ap &1 iffv=aan I Ifafeaa
o Gau 9 euferd 21 g & (Sudfd Big @ T
?) W g8 <uE S wehar € fop awn-tene foeror 7
STl Hael e S+ -qIiehdl AT o |1 ggsie
Affadar-deae 1 Ufgrg ®9 § TTEca= LT 2

FEE 12 H, X del GaY il fedt T
AR o HIUNF FaT oh FECHIRIOT T AR hi
ReheAT 1 Tueldl S qeid g¢ urd|

o 11.6(a) ® T TUHIfIG qr-Uehe qen fo=
11.6(b) H Fifyed et o fau foeqa @1
- fes gwitan o @l

IR0 11.4 (a) T 3o S 5.4x10° m/s &1 =@ 9 TG R @I
(b) 150 g E&99M &1 Tk 1 St 30.0m/s 1 =1el ¥ T L @ 7, ¥ &
IS

1 B ?

W ~
(a) TeiwgH o g
TR m =9.11x10° kg, o v=5.4x10°m/s

fafertor qen 537 &t
51 wpfa

VAV/\V \/AVAV

AN A6
N

A

(b)

o7 11.6 (a) TF SR 1 qT-Uehe Toeron foret
fig oF 3AM o o ! 39 fog W Toiae &t Ak
Tcdl oh WY Hel o fohan 7o €1 a-Yehe feRet shs
T o U TUeE o foer (31 36 YR 3§
Sl Heel o gNI, Hor oF Toea) o @1 Hel 1@l 2l
qioHa:, we frafq o sfafysad (A o e o
Aff=aar (Ap) @ =1 B (b) FoRE solaq o fafvem
o © Hel Wit FeA-aT |yl eehten  fasga gt B
EﬂmﬁAp=O3ﬁ'{Axeool

2,
3

qd G p =mv=9.11x10"°" (kg) x 5.4 x 10° (m/s)

p =4.92x10**kgm/s
3 sifreft e, A = h/p

6.63x10>* Js

492x107%*
A=0.135 nm

(b) g = ferm
EE m' = 0.150 kg, a7 v'=30.0 m/s
LERECU
p’'=m' v’ =0.150 (kg) x 30.0 (m/s)
p'=4.50kgm/s
T el @R A= h/p!

kg m/s

¥'IT lnx2ibe
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6.63x10>* Js
 450x kgm /s
A'=1.47%x10* m

TR o foTT 3 wiftedt aeeed X-fentor auiesd o | B W 1% o fow 7 weH
o R o o 10710 TN ] S YR qIOA ki G o foeieher ST 21

3STe0T 11.4

IEUT 11.5 T TR, Th o-H01 991 Th WA 1 TGS o1 THE 21 370 °
e o1 1 3 Sifvelt TR =Ta g

&

foret o1 o faw, % sl weed 4 = h/p €

Tfast it K = p?/2m

3q:, A=h/2mK

THA A o1l K ok fow fohedt 01 @ Ferg 3 sifvell raed SHeh Se8HH o I
o FHAII! 81 WEH (JH) soieRiT ¥ 1836 A1 97 © T2 o (3 He) WM
Y IR T AR R

3d: o — HUT T 3 vl WG <Aad Bl

Tl 39 o W TR e St B TR forel o1 (S Seiee), § Hetud geA-a o e
2| aredqe |, e1efi 7ok go qun Al o 5 Wepfd i Uk aqd: GalTseh difdew qHe sk
&l & Wt B FEICH-AhT o HEH GEATR (fiod dey, e SERREA 3R FE o) 7 39 e
THY He U Heheumiel o 1ol 9gd THA qh GE (R ora off FeicH-Aitent %1 Teq difdes e
Tfera vt o foo a1 gen 21 9ok eid U W, XA Shi HehoHdl ki o€ Foherdl o 1l 3Tefeh
Fier-Afh & T R R gfase R T 21 39 ey ¥ w Aoyl Sudafsr ' € fR v
e S (1882-1970) 7 So4- o M i eh WIehel-oAMEA el 38eh R, freht fog
W KA T il (M 1 o) 39 feig W H 1 Wifshdl- s Feiia siar 81 Wifehar o
1 1ef WiieRal i oS ST €1 3 WK, A% e foig W A 9 w1 oM € d 1AI% AV
39 fg & =R 3R AV oY @A W @ U o UC SH HI Aidehar g1 o7d: fonet fafyme &= o
Iqfe FeA-ak H1 Aol ATUF B, T SHH! GO B & ol % 2, H o U S I Wil

Aferss B M ‘

IETETUT 11.6 T U1, TS i 3700 €14 71 efersh =1t 9 7fq % @1 81 39
U T 2 Sl qUIE 1 g 1 T sivel avesd ¥ U 1.813% 107 €|
U o FHEM T URher HIfSTT T FHT Hl G

'
T Y g O (FFFH m 9 3 v) HI T sl qureE

3qer 11.5

3q1g{ul 11.6
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“h_h
= o

SHHE m = h/Av

TR H FHAE m, = h/A, v,
& 9@ ® & v/v, = 370
A/A, =1813x 10"

A

/le ve
hUT bl SSFHE, m = m, 7 ;
m = (9.11x107°" kg) x (1/3) x (1/1.813 x 10™%
m = 1.675 x 10" kg
TH SEAHM 1 U WS A 2 8 Gehal B

9'IT ln:2ibe

3T 11.7 100 V & favaiaX g0 @fa frdt soae 9§ Hafud = el
TS 1 UReher it
TA @& favd v=100V
3 Siivelt aesd A e
/l=h/p=@nm

Jv

nm = 0.123 nm

1227

J100
TR U Hafd 3 Sl qureed X-foRor qunesal i wife Hi 2

11.9 =faas qor SHT v=mT

TSR 1 AT Yehid RIS OR T Helgerd ISl SfeE e e e, S o gn
1927 ¥ 1 Tas ®9 Y S, ST o gR 1928 | FeAud i TE ol 7 Sehi
3 TomRr % TR 1 e W

TRIUE o gR foadd g w1 ve =i
foran om ©iS. Sfaw (1881-1958) H.

T.
AR S, e (1892-1975) A X
forea & g1 SRl o foeds @i

A=

L'TT lnr2ibe

EifTe @St o fw 1937 | g A . . -
w9 9 Tdd JWRR 9 R 2___E_»___“>_ﬁETjT€ | @
oA e WK F wE L S 63"
b Iﬁgﬁazﬁ: —» ,

oaeen fo 117 ® <ol W R LT
SO T ‘el T’ B B S U
A qq F 1 o gt 7, foe
AfEm SfEES ®1 o9 Bl 81 39
%49 fawa (L.T. s=d) 9 ™ fen
ST ®1 fRdl s=a dieedr S Wi
(HT i) gR1 9 fawayaieean

forx 11.7 Sfaga-sk e faada =reeen
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SeleRe - &A1 fas™

L

o WA W T g SIS sesrl i Ufese A qeh w@fd fehan Sar 81 5%
T oo foEd 3Eeh el oF WWiR Uael 9% el €, ¥ Wid ik Uk Uael
foRU-gst o ®q o g S foran S 21 59 fRo-gs @ ueh e e
% U8 W Tl S 21 fRed & wAEt o gm soiae gt faenett o yenifvla
B ¥ fe foem ¥ TR T fROLTE # G # o S
(HUTEH) o R HIGN WAl | HEHH hi IR HIGH W OSHE S Gehdl € 3R
Tk GUET oo & o gafea Y fan S ®, S o i sifehd e
e T e e i e
SFTHII B BRI TH SUHIOT 1 Ueh Telifd wis H UReg #X 3 B HYEh
1 AR "o W fafe=r feafaed o g, geiftla seiae fheor-g &t diear
=i fafq= 21ene o1 & 9 o folQ (S7Uen ehivi o i) @ il Wdd §, S
for ammafad o wenifold gl fohtor GSii o st o1 IO Bl 21 Wehifofd geteril
1 e (1) H Yehiv v ¢ o A IRads &1 fafv= o favet & fae g
IERIRS I

@& fava & 44V ¥ 68V & W & AU W WAM &I 9= fHA T
SforEa-sR wEm o afomE @ el T 21 ge T R uss dien foeda
3feass & WA T Yed TR, @@ fawe 54 V d91 Uit HI0 9 = 50° W
Tl Tl |, wehe Bt 21 U fafire fewn o Rrex @1 a4 gehed fhed o
THIS o HHH a1 Wl W gesl o HIHl SAfdehior & Rl gl 8
TR faads Ao ¥ ge9-a0T &1 qesd 0.165 nm 9w fhan &

2 Siitell airesd A [EH (11.11) o STEM ¥] V=54 V o oI sese
e = 8o

1.227

A=h/p= Nt nm

1.227

A= N nm = 0.167 nm

q: 2 Sl qURE o Hglfae den AN gR W W H S9H 9entd 2
SfIET-SR T2 39 YRR TSRl ©9 9 TGl i aT Yhid 91 < sl gy
T gfc I T YR I T-TH & faw frw T i wEm % gney e
ST ST qUT-UHfd 1 ¥ 1989 § WHAfTh €9 ¥ YR fohan Tm ¥ 1994 # o
A AUST (SN gl 1 qor W OHT §H @ T 9 ®) o WY SAqeR
Sl W 1 ST T B

T Siivelt 1 UReheurl mefen adien ARt o fasrd H emUR W R e
TARA-ehTTeRT faw i oft faefaa foran 21 soee & g TOF 1 S
Tiae-geeeft o fmfo o fFan man ®, S yee-geneEl w1 go § e
fa9eT & HRU TH SEA 91 gUR 2l
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54 Wi

Q9T

TRl Sorare ! oTg | aTR e o fau =[Fad S &l 41g 1 wE-%ed
FEd €1 UI-TS W ToH-SSi o Y sTovas e (FHE-Fe ¢ W
3P ) ! ITYE A9 1efa Yol fagd &5 S1efe e STafd o Yehtel 51
faferfa =6 & & <1 Tehdl 1

YhHT9I-fagd qore orgetl @ Sugad g o YRl 9§ US| i W eiaRl o
S 1 GRERA B h® U W YR 9 WfdfRa s & Wi s
T9I-YhTel o forw ft Gumel €1 yewre-faga woe ® Wt it k1 ogd S §
T Bl &1 € STl oh W& o | T Ure hiel &1 Hehiel- g Seasid
T dreeriTeR WihAl © 3R 3Her e fafire wer g €

eheT-Tag@ o (i) dfad WehTer i <o, (i) I SoIFRSl o s @I T
fawaray, iR (iii) Scasish o geref 1 wehfa @ s et 21

Yo fava (V) (i) Tafaa Febmet 1 STgfa iR (i) Scosih waref &1 wepfa w
1o e 21 el g 6 foret <t g8 safa o for, 7 sueht diear W R
Hﬁ‘eh‘(?ﬂlé\l Qe fawa 1 SRS SeiaeHl 1 S=aad TSt el § et 2:
eVO=§mv§ﬁ=Km

s fifved emafn (deeh smaf) v, & Fi9 S g w1 afwe 7, S
YehTeT-fagd ISl &t Bl =8 STafad WehTeT shi e fohaet off s1feres &8 =1 =
FART TI-TIGId TehmI-fog[d UoE o T A0 Sl AR T8l Y Tl
T fofertor ¥ ol 1 Had SerRioor 1 fosor K_at diodl § @@, v, o
AT 3R 36 U(haAT o1 ICEIIIIh Yepfd 1 ATl &l sl Fehl| SR A T
ALV T AR YT ok THIH-Ta=07 o TER T FT| STk TR FhTeT, Sl
o faferer Uehel @ a1 €, T2 elier <19 Hield %ed € Ucish Bie &1 Sl
E(=hv) 3R 9am p (= h/\) 2 2, St o srrufaa wehmer &6t e (v) = el
T ¥ W 391 ol W e T F) oG o IS W gehrr- T Seosie U
TSR o gRI Wi oh STEiTel ¥ gl 2

ST h1 FehT¥I-forgd TR Srofl GReo1 7w o G @ St fop org o
Wﬁ%mmmﬁmm%lwm%ﬁﬁ(émvz )

=

WEA-Fsl (hv) T2 @& ©1 - ¢, (= hv,) & TR & TR B €|

%mvgﬁ=Voe= hv-¢,=h(v-v,)

39 YehTeI-forgd TRl @ Yehrel-fogd g9 o |eft IR 1 e e €l
fafererd & o IRYs TRrT-fagd aTaei 3 STEwRE & Jehel-foed dHie
=l HY Fehan R wish-feeier (h) o el 9 i 9 o Sod Mg g
yafdd Sgagaeha fafRzor 1 o1 ster Wi vl (YHfa) wiehd gam
faferTor 1 59 YFHfa a1 © ¢ T4 A F| T & WEY W TE HEiE B 2
for T 31era 1 o T | Ui YT ok Ry i TueH o forw waifis e
?1 79 deh o @1l fop fafentor qen wered wafa o gafa 2, o9 2 sl o gered
(Tl U)ol TR SIE A0 FEH e iEE ueiei-eho 9 e X i vered
T Al ] Sl T HEd B
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1.

9.  TIqHM U1 ¥ el 2 siitelt aUIRE (1) Heh Wav p ¥ TH YehR Hel(ud © :
A=h/p | e 1 gd % Sivet Geer, TEw T Geher (4) SR H Hehew
(p) GftHfed &, sfafis 21 2 sivel aresd ueie-%01 o Saw qe SEeh!
Wi © a3 21 T€ Fiefehdl: shael IU-THIUE SN, S — Tieri, qieH
I (37oh FEAHT AU HelTl o1 e[l oh HRUT) ok forq & ufw (foreeti o
THUS I THAe o sie i T HT Bife H1) B A TE G § ST e
a&gel & fou St g giafed Siod § firerdt € iR Ao w1 g o
ferctepet STeX €, =g Bial 2|

10. SfawA-swR o qen it . 28 o §RI Seiae faad YA qef o1% o e
AN 3 SR T AT-Yehid shi Hertua qen g femar €1 qeed @ i ”
Fitell qRehedH, Sied i TR el &1 Heheddl &1 THL w2l

v (=] Hz v,= ¢, /h

gt

SIEIE]

2 ifredt A Ll m A= h/p
deRed

Taemuia fawa

fordlt o H god soiee 39 o1 W g € foR 9 uig & ool s TR fawa &
Fferfa TiHE eid € (U8 Sheel Uk WieTehed ®) | 9 €1d o sed fehe & fag
o 72 B &1 3% ¢1d W ol 9 ok fog Afafie S w1 ekl gt 2
ot e o @l o getaRl 1SSt GHM @l Bl fRel T R W syupe o
Y, T U U A9 TR SRl %1 T FvEd Sl [9aw e 21 98 o 3|
G e foraeor | T eran € 59 e T ok it fagia o et
UG o 2| 3Gk faud H 319 SIS o WAkl § W, 7Xg FaeTan 1 Gee 39 qed
Q¢ fop soieeiq dielt o STvasH o THgid 1 TR HW 2

Topelt e o ol o Sl TRl o SHIUT, #Tg W Sl 3T o forg geieeia
% g STUTRE St 91 SoaRrl o o f Bt 1 S=aet Sl Al seleeAl
I TG ¥ 9T 3T o faw &7 Foll orel selael i gel § e SIfaied el
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11.2

11.3

11.4

11.5

11.6

11.7

fafertor qen 537 &t
54 Wi

1 SATEYIHAl Bldl B 1 il -ther &g o STex Feher o forq el seteei o g
ariferd =am S 2

TehTeI- T T § et WA H oheet T Sfafifed © foh %o4 o W e
1 3 TR & Foll b1 STEeToT hy 1 o saEal 9 g 21 Te g
& UH e o guH e ® TR YRt U8 Rl 9 941 @ TS gode i sl
hv 81

TR farere o Heror (gHeht digan W s ok gt w frelkar) yerm-faga
T ok AT SR - T o ot ot e 2

;gngﬁmﬁmwwﬁ—WwWwﬁﬁaﬁaW%,W

FA-AT v, FT B HfHE Tew@ T e g1 qefa, Te-w w1 ggE-an
“ifdehaan eefqul € iR FU o I ok IR B 2

A

30 kV ToiaRMl & g 30 X-FRaon &t (a) S=aam egfa den (b) feaam

ATeE I it

Tifsrem o1g 1 SE-Her 2.14 eV 21 5 6 104 Hz g 1 W9l e1g-J3

T i BT ©, SoaRl 1 USRI SceSi Bil Bl

(a) SN goiaRMl i Seadd Tfdsl S,

(b) TR fawm, @R

(c) Scufsia YerTiyTeh SoiaRAl o1 S=adq =re fehat 22

s fafere vam & genrr-fod g9 i ofds dieedl 1.5V 21 Scafsid gehiieren

SRl 1 Ieadd Tds ST fhal 82

632.8 nm TIeEE 1 THAU FehT9 Toh Giferm-FTaH ©el o g S T

S 21 Se@fsia vt 9.42 mW Bl

(a) T o TRYO-OS § Y& Wi i Srsll a2 ol U hifeg,

(b) 39 FR0-99 @ gr fafefa fereht @ed W el forad wieq wfd dehe
TEEN? (T8 A oATSC foh R4 hi STy e THEHH € S oo ok
&Fel | HH ), a0

() T TIESISH TRATY] shi HIH o xR AT Y1l i o forq ferat o= =t
o = gm?

Yoot & YRS W g ol YI-THN KT Fol-AaE (F) 1.388 X 10°

W/m? B o fohda Wieiq wid ot Hex ufd debs gest W arufad € €7 7

HH o T G-y § R %1 ofied quesd 550 nm R

YhTeI-Taed U9E & TH YART H, YRR AG o 9% Ads dieedl &1 ga™

412% 1075V s 9w Bl €1 Wil feerieh w1 WM URerferd shits)

TH 100 W Sifeas sea (fv) g+t feenedi § wsmamm i faferia s 21 o

I TH TY 9 el o g W W T ¢ S 39 W Aafad Tifean o Tyl gehTer

1 FeRIifd Ll &1 Wfead Tt &1 aesd 589 nm B (a) HfEa™ Y @

T2 W Wi F1 T R 22 (b) i 1 T A e A R @ 82
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11.8

11.9

11.

11.

11.

11.

11.

11.

11.

11.

11.

11.

10

11

12

13

14

15

16

17

18

19

11.20

fepdlt emg 1 <Eelt emgfd 3.3% 1014 Hz ®1 9% 82% 1014 Hz 31 &1 Fahrel
o1 W ATfaa &, @ JhT-faga Scas o fau oide deed A it
fopelt oTq o foTq rl-her 4.2 eV 21 1 98 41d 330 nm qUIeE o afad
fafertor o fore yerTer-fora Scasi <m?

7.21 x 10" Hz g &1 Y©l Th o-U8 R A9fad 21 36 g8 9
6.0x10° m/s &1 S=aqq Tfd ¥ SoieH Scdfsid & ®© &1 SaeHl o Jehml
ISt o fory 3geft smgfa = 22

488 nm TR 1 YehTIl Teh AT R W Sea= fepan e €, T weprer-ferg
TS o STANT | A Sl 81 e 3 THRHI -l o YehTel ol Scdsieh W i
o STl @ a9 YeRTiyTeh geteiql o1 il (efash) fawa 0.38 V 21 Scasis oh
1o} T HE-HEA A F

56 V fawaid o g @ifka seiaeHl &1

(a) Gam, 3R

(b) % sirelt aTeed qfishfera wifs)

T gl @R TTfast ST 120 eV 2, ST

(a) FAT, (b) e 3R (c) 3 el e 22

Hifean o Tl Seqsi @1 & Yeh1Y & aUeed 589 nm B o8 T s A
HIfvE 59 W)

(@) T TereR, 3R (b) Th =2 &1 ] sivelt aesd g9 gl

(a) TF 0.040 kg Fo78M 1 g S 1.0 kim/s &1 =1l § 91 @1 €, (b) Th
0.060 kg Fe7AM 1 g Sl 1.0 kin/s &1 =1el 9 =t W@ 2, 31K () Th -0
STt T 1.0% 109 kg @R St 2.2 m/s &1 =1el ¥ S7d e @1, *
3 Sifreft e T =im?

Toh FER 3R Tk WIEH Yeieh &1 quesd 1.00 nm @1

(@) ThT Fa,

(b) ®EH 1 i, 3R

(c) SR i TIfaSt STl o Shifera)

(@) =2 = g Tfas w1 & faw ¢ sl aRed 1.40% 107°m gm?
(b) Tk =g, S wered o T qrdia o § 2 iR et 300 K W st it

3
Feit EkT%,weﬁ%aﬁ?ﬁW%viamﬁml
g 33 o Sgagaesa fafenor s @esd sdeh Faied (ie) o aee &

ERE ]
a1 H 300 K M9 R Teh 5SS 310] &1 3 divcll qiTasd fehdel g2 I8 AM &
U] 39 19 W AU o wiel 9 qeA W HE 21 (AESSH 1 TRHN] T =

14.0076 1)
atfafaa sreamd

(a) T Tefd el o difud cheile § Scafsia Selaql i S§ =i w1 e
FHifSQ fSE9 o &S H ger § 500 V & fadeiat @ W@ T TS ¥ ThTd
B Tolagl o oY URF9e el Wi SURN X S| Solegi o SUfeh e
#Ufd e/m 1.76 X 10" C kg 2

(b) HoEs fawa 10 MV o faTT Seieegd s =1l 10 it o foIg SE I3 1 TR
Y, S (a) W hTH W A T 1 T MY T G H A U &7 59 YA I
oFE WehR GO ST Fehell €72




11.21

11.22

11.23

11.24

11.25

11.26

fafertor qen 537 &t
54 Wi

(a) T T g fRo-ge fed soieei &t =l 5.20% 10°m s §, W
Tk gahg & 1.30 X 10T o9t &1 =1e1 o ofeed o <l 2l
fRU-9 511 SRfEd g9 &1 oo fomat g0, 9k saieei™ & e/ m &AM
1.76 x 10" C kg ®

(b) =0 579 G &1 (a) & ST H @@ 0 2 9 TRl Ff Th 20 MeV g
FoReoT— Y o TReRf S o fern e 32 A 79 @ R TR
39 Heied forar S Hehar 27

[Fre : 57 11.20 (b) a2 11.21 (b) 9! eMufarTa =ifeh! a6 o 91 ©

S 39 &k o favE % STl 21 T8 W % 39 fag W oe 34 o forg afwfea

foran e @ fop 59 g3 1 219 (a) & SwER H A ¥ o 9gd S=9 Al steE

Feltetl W okt 81 Bid| I8 S oF T o ‘9ga 3=a =1 S1¥an Ssil ' h

1 el 82 3fd | fau MU S W <]

Teh TR T TSRt @RS 100 V a9 R €, T %9 ¥ (~102mm Hg)

W BEESH ¥ W MR dod § Sola[ Sigdl 81 T geshid &5 fSren 9

2.83x 10T ¥, oo o |1 i 12.0 cm 5591 o it wen o afshd &Y

A1 €1 (39 A 1 @1 W Gehell § AR AN F G AP HOr-ge 1 g

1 ST ek S TR TRl o g YehTel Scsi hich Hishd id ©; 89

fafy =i ‘uftspa ferto-got =eft’ fafa wed 21) efiersl 9 e/m 1w fuifa

Eaini

(a) T X-fortor Jeft fafexor w1 wh Haq wagd g o aresd
90 0.45 A W B, S0 &%l 2| fafertor § frelt Wi &1 S=aa| i
fopat 272

(b) 3T (a) o ST ¥ AN TEC fh fha Hife 1 R dieear (M &
faw) =t 39 el § savshar 2?2

T& @A (accelerator) WaRT | ARl (e*) oF T SoiagHl oh Sod-rsll WHgA

R, TH fafkre w11 i e Fa st 10.2 BeV & soleg-aiag i o

TR Tl BT 2 y-Terol | foeiod o &9 § 1 St 81 9o y-fortor @ waifera

TUIEA % W 7 B2 (1BeV = 109 eV)

S 3 orell | GEE 1 ok U= 8 Gehdl 21 Ul T U8 adrat

A foh AR 47 Wi w1 e’ Fo T8 R gehRd, 9ol € YRR 9rE |k

g A 3l

(a) T F% T (medium wave) 10 kW med & I, it 500 m TS st
fea T IS e B, o §N Uid Yehs Scarsid Wil i HE|

(b) Fretam <feran =1 vord geprer f59 &9 3@ Wehd € (~107°W m™) & §Ta
WA T H@ S 9fd Yehe AN A5 i Yol § ael st €1 qaetl
gl YT 0.4 cm? R YO YR H1 Sigd egfa w o
6 X% 10'* Hz #ifU)

T 100 W URE (Mercury) &id § Sa= 2271 A T0Rs 1 TS Fehrel

T HifeleeH g @ fffa g 9w w1 fafeRa wwa @1 At fave

-1.3V @, df g o HE-He HT e Hifu| Th He-Ne TR gRI a1

6328 A o 3=9 fedl (~105W m) o @lel YTl o | Y19 Tt fFd JhR

sTfRe wm?
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11.27 T & &9 ¥ S99 640.2 nm (Inm = 10°m) T H1 Thavt fafsmzor
TR W i § fAfiq yeee-wad et i fafeRa e 21 FRE e
0.54 V Trdt St €1 &id I TF Ae-8id 9§ o<el & ST 21 59t 427.2 nm
ol S wehTer Ut 1 faferfia sedt &1 T Frie dieed s wifsg)
11.28 TH URE o, Yhrl-fogd Scasiq &1 argha fsfar & sreae" o foaq wh
gfaerste @i €, w98 a-TaeH & WETH (UV) § offd SR dh %
Fui-3@Td Sedfsid a1 81 Telfead g ¥t o gAN FAT H, IR (Mercury)
Hid 1 = Fui-Yanet &1 g fwa T
A, = 3650 A, A,= 4047 A, A,= 4358 A, A = 5461 A, A= 6907 A,
Rt dieeand, swoen: fe A 7
vV, =128V, V_,=0.95V,V,_ =0.74V,V,, =0.16 V, V, =0V
(a) =i fEerish h 1 4H FE it
(b) =g ok fore Jeeht emgfa qen wE-wer HT SR Hifsl
[Fie : SWa el T h 6T IH I FH o L TR e = 1.6% 1071°C
SMEvgRd BRMl §9 WhR o WA Na, Li, K 7% o fau fufass 3 feo o
fafers 7 797 JA-98 WA ¥ WK e % W h1 START I SRS ok ThTeI-
foregga wefieRToT 1 Hefad fehan e $=1 &0 ¥ h o6 §F o folT gereh ST
ueil
11.29 fr= ergst o sE-wer fe yer fRg M R
Na: 2.75 eV; K: 2.30 €V; Mo: 4.17 eV; Ni: 5.15eV | 390 ogsii ¥ §
i FHE ¥ ¥ 1 m [ W@ T He-Cd @& ¥ 3= 3300 A T =&
fafertr o fou yermr-fogm S 781 M2 TR i ¥ o fehe 50 cm g4
R @ W F T2
11.30 105Wm2Tiedl 1 YehTeT Ueh HSaH YRl ¥e o 2 cm? &% o I8 W qedl
21 T8 I o fF $W HI WTH w1 Ui WA ATUfad ol i ST H €,
@t fafrzor o -1 # yenmr-faga Sesi oF fou stavas §9 &1 e
?ﬁmmgéamm—wwmzevﬁmw%lmwwwﬁ%m
|
11.31 X-f0l o Yo Steran Suge diced! @ @id soiael § fhea-faads wim feu
ST Hehd €1 HH-H S sAfuew S Hag 87 (qREftres ger o for, St o ferg
T A1 1 A ifSw, St for Sieres (Sifed) o SAa-wam] 3fawor &1 Hife &1 2)
(m=9.11 x 10! kg)|
11.32 (a) Ush 2, fooeht fast Sst 150 eV 8, 1 2 sifrelt aesd wred wiferg) St
foF o a1 11.31 o 3@ 7, T Sl 1 soidRE fRO-ge fRea
e W o feu ST 1 0 THH S k1 Tk 2 FRRO-Ut 36 WA
o T waF &9 IugE B2 T HifSl (m = 1.675 x 1027 kg)
(b) ™R o FEM 9 (27 °C) W SHE =2 U I T sifrell qureed Hd Hifei)
9 YR T HIWC ok i T drormt =g i =gH-faerm 3= 5 39arT
o o W Ued SdeRl oh | qrdishd TR e 2|
11.33 T Soiaei geusell § 50 kV dieedl & g1 @id selagl &1 Sant feman smar
21 39 Sl W 92 2 Sivel quresd 96 Hiftvw) At = "l (S8 fo Sees
SR, M) 1 AT GHH foral S, seieg™ Gereefl i fa9<T amar 1 g
el WehTST T WA HH A FoRT GeHee ¥ fRE yeR g €2
11.34 fwd St &1 qOeed 39k 510 F9 foRdR | St 1 S Gehl el T o STHR
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