UTATT] <l HT=AT

STRUCTURE OF ATOM

ELE

TH Teheh o 318 o 915 39—

® TolEeM, e Al =g & @l T
ITeh eAfirereron 9 fifeq & geh;

® AT, WIS T 9K o T

qigell ol J0M Y Hehl;

® T % FAICH AfAHI HISA ok
TETIYUl AN Tl TS Honl;
* fogd-gahia fafertor =1 Yehfd

® YW fagq-UeTE qef TRATYE o
TFH( o AN T T BT Tohl;
® 3 Siivcl Teiey a BESHeRT SAAITEa

fagia 1 ifiyeraa X 9o

® Y] Feh hl FACH G h
w9 H qRId & Tk,

® IFars: fagid, ISt sl TIasH
fagia qen g 1 SAfuehdd sgehdl
o &1 9vfF T Gah;

® TS ok SoiaRieh T foaa
-

11084CHO02

foarfy= aeal o TraTafeh =g § WeR fafaear, 37ak uearopei &t
HTaRes QrerT & Ffga fafagar @ veifad gt &

AR TS AT JRIfeRT 1 98d T8l | &l (400 3.9.) WAV o
eI ! gEartaa foRan a1 o 39 fo=R o fof o] 5= 6
ol G 9T 810 €1 Sk STIER U5 o oaR faured 9@
¥fqd: WA W e €, fo ek fawifsa @l femer s wehan
‘“TRAN’ (atom) V1% Tk ST W 3= 3T 7, F1EH atomio 1 219
‘F ST M aTel (uncutable) A AT’ (non-divisible) BT 21
TEe 3 e hael e W STeIRd ¢ SR et qrEiTs wler
Y qE H9G TR o1l 9gd HHF 9 3 foar foRddt g & fom o
& Fed W, W 18 sl # SRt 3 3 W R 9 99 1 gE
EX@ECll

T 1808 H S ST A9 Teh fofewl ©hal STeAmIeh o qeelt
AR AR STHR W 5o o1 ] fogia w&qa feman s9en fagra,
S “gTeet o1 uRmTuy agia’ et ST €, ] i uerel 7 g
01 (Teheh-1) FHI

e o qwHY] fagid | geaue o Wiel o frad, feer
Heed o fram e ra-S1qurd o T ST Aewhcarges A i
ST g AR 97 HE JA o afomsi s aftd s | foawe @
IEET0 o folu— whi= 31ed WHMEES (ebonite) i IH 37206 Y
(fur) & T fore R fagq emaw %1 Scfa g 2

TH Teheh 1 BHH S WAITTeR Ueron | SRy fohan 7, S 194t
IS o S A1 20 o VITel oh AR W AR gRI R T &)
oY I% Tfd gaT foh TRAT] B O (STaIREIvesh HUN) § A
TS, T q g2 ¥ T T 1 I8 URON oS w1 U o
faeepa stem o
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2.1 FUIUTUh ShUTl eht @IST
e # fore-faas enfs gam o gRoms @ )
1 HTE o 9R § SR SRR W g51 g qronE
T = I B SAERT HUN o HIGR ok aR H
T I8 o o w=m o v e R e s
Th-3ER I Yfdeftd qen fauda e TH-SR H
aThfta e

2.1.1 TG hi @I

T 1830 § TEed Hae 7wl fE oafx e
foerm o o waifed 1 9t ®, df solegiel W
R ygref 1 famsia aﬁ?ﬁﬁw (deposition) %ﬁ?ﬂél
39 F© fem aa, f5wer fawa o sma 12a wen o
| 77 TR B fore 0N W & AR W
=Tl 2

1850 & Weq H e d=ieh, fagivey e d
Afeer w9 9 fHeifaa Tferemet, = Fars fwvor
AfetenTd sl ST §, W forega -t w1 e ety
o 28 fo=t 2.1 () o <wifan n @1 Shedie T
AferRt wi= ®T S e ©, fed og o 9 uae
o foga-fousH =1 faw = 3@ @ 3= foma w
Uferd foran S ehal 1 e &1 Afasmel § fafe=
G} o <7 k1 fatad gro fEfa femer T 39 geR
e SRSl W = dieddl n] i TE, d et §
FHON F G FH N RBOTEHE SR (huUE) @
YA soaeie (UAE) i TE fagd &1 Y 3TRY
Bl T 3! ohelre feRvul 3teren ehefie feRtuT ot
FEd B

frafa da =t
o 1]

e

Qi

T 2.1 (%) TF & 0 fogstT et

-

29

Helle ¥ THIe a fagaem o yare i ifafea
Sta & foau T ¥ fox qon T & 19 o ™
Tpedia e (T TowiEe) @i o far S 2
9 3 foRtol e o g ¥ 9 ot S aewtse
%1 WA W THC 8 G T&T b =Heb el Tog o Sl
2 [fa 2.1 (@)1l =@ W& & 9Roms &1 90
Frrefarfea §—

fHata 9 =t
| e g
™,

e ®

R 2.1 (@) 955 THega e helie-H07 faast et

() <hUre fH (cathode rays) Felle 9 3Ry
BT TS W1 AR TH Lt B

() 3 forvol @ fe@r =& <, W $7oh AR hi
THl g o ffved yR & agel (TEdw
T giaeia) i Sufeerfa o <@ s Wehar €1 A
geef 27 fReol o <ohts @ THRd o SefetsH
ot HAfetent Shefre fereor Aferen &t 81 e, wal
T ey a9 wift g € | W
IEER G

(i) o iR garerta & w1 erqufeafa & 3 fervol
et fegn & T wE )

(v) faga iR weshia esi 1 sufeafa o hefre
fortol 1 SRR Homal| Fuil o sTufad
SR o THM Bl €, Sl 98 fag ¢ T
wefte frwol § momefd wu Bn §, o=
ForaR A Fed €

(v) chere-THuoll (Seie) o «eml whelig Tt
FfeterT o Seierel o qerel Ud SEH Sufterd |
#1 gpfa W R T F|
SWed qiomd | e freed feea @ fw

T Tt RAET % O Sew B 2
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2.1.2 ST hT STTAYT geau 3TUTd
fofee «difqe famr 99, offram 3 99 1897 & hefle
foToT fetent o1 SUANT ieh 3R Tolaql & 99 W
foreq iR gata &5, S Th T o ofeed o, o]
HTh o o IR STEW (e) 3R %M (m) &
i erqud 1 " (e 2.2) 1 Fee fagq & &6t
Suftefd ® goae oma o ¥ faufea g fag A

(fam 2.2) W Fere foror Afds 9 2ad &1 =9

YRR hadl gahid &5 1 Sufedfa o goreei fag

C W e fRu-Afaesn ¥ 2o 21 faeg e

JIHF &F H Yol ok HEUEgES Hged o

SoieRMl Sl STIUfe 9 TR SH 9 W 9" ol

ST FehaT 1 S W 9% T &3 i ruteafa # em

9 I8 T W fag B ¥ THQ 21 oHE 7 T8 deh

e fF haet foge 8iR had g &S i

suftafa ¥ ol & ot 9Y § fa=ged &t O

frefafaa sl W fd s 8-

(i) U IR HOTER 1 T HE T R fagg qen
R g &5 o @ A e 9g Sl ® 3w
TR fomer sifues e 2

(i) U H FTATH-HI & Tohl eH O faEeH
Afereh grel 2

(iif) o eTeren Gaha &5 H Yool seeRel W
Sieedl AYEl FHEhE & Hi Yoo dgH 9
TRl T gt 9 ¥ famer 9g S 2l

R IR CRI

foreIq & 1 YaIcral a1 gashia &3 &1 gaad o
4 fordht us 1 sufefa o soael o fo=em &) 3
F GE-TE WY Hieh 3 IHh UM U oA,
e/m o " &1 FER0 #T Hoh—

e

=1.758820 x 10" C kg* (2.1)

m,

S m, TeidR B FEEE kg § 3R SH W
T el (C) # 21 =i see Fomefi 2 g
A TR T AT (SRUT) e —e B
2.1.3 SAGN UT ATAIT
R, fafersh (1868-1953) 7 Tl W MG ok
fruftor & forw s fafy Tor =1, S qer de wEm
(1906-14) Heaw |

I U o geaeiE W SATE —1.6 % 10°19C,
fagd oW &1 FEEIE 9= 1.602176 X1019C B
AT o e/m, ST o A § 37 YROTH 1 IR
ek 3AFA H FeAE (m) TAeifa feem

e 1.602176 x 10 '°C

Mme = = 11 )
e/mg 1.758820 x 10 C kg

=9.1094x10"* kg 2.2)

forg 2.2 selagia & &Y 3R §THH o dre SFUId 1 4RO B H STHI
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fafeer &t 9@ =t 9= fafa

' fafy § & (atomizer) N 39 Fo™
®9 § qd &I g3 ! foRq ¥9F (condenser)
IW H = ¥ 3ufed B2 ¥ fBg 9 e W 2
T a1 o A I SR A T AERIHERIIH e ok
BN <@ TN 3 &l o A 1 ST ki W) Tafershe
TS T &I o FoAHM h AU Teh| Hafsh oh QL
a1 & X-FRTgS Wenfed wer S R T
Tt Sl e 9o 5] % §ug W de g8l W fagg
STERT 3O Il 9 & 3 g%l W oy smw
X-fRToll gR1 Iea= STFHRioT arel ST g SToHT
TN T A I I &l kT RAT kT S Tkl
?, @f foan S Tehar © steren feer foran s wehan
213 I W AT 3R @i W AN el HT 0
A geeral W R @ @1 9 # g] w6 I W
fogq &9 Yot o U W1 eAgEs " Y fafasd
3 gz frepd fraren & df W faga emew (@) @
TfRATT TN T SET, () T N Bl €, Ul
q=ne,7r|ﬁn=1,2,8...

AR =i (+)

I IS

ferg 2.3 aae ‘e’ 7T @ for fafersd &7 dd &1 g%
STV FHew F TEE G BT ] TR BEBR
;eI fogq &7 o HRUT AgEfah

T I TARTT a7

2.1.4 WIEHE Q9T ST i @i

ufafda wrete fawor afaswr & feg Tu farm
T = eI IR P
foreot oft a1 S 21 37 AR w il % sAfierao
smuferfed & -

31

@) hefre feron o faul, smaifiE o1 &1 geqam
wefre Tt Fferer o Sufterd T &1 gHfd @
el e B A W eAEfiE 6 e
B B

(i) N o ST SR FAHH T AT 3H T R
el ot €, TS 3 S B 2

(i) FS TAERE HOT foR[q STow Hi qA THhE 5
ot B €

(iv) Foshia qen fagq &= | 37 H1 1 FaER
SR SAYEl hefls fontor grr Uferd <IeeR &
fauda 21
a4 B 3R okl ¥ EA SRS 9 e

T o TH WEH #ed 2| 3@ a0

YRl 3T Sk &0 Wi gt & 1919 H gE offl

qR H ] H Tk dYd ST HUT I ST

TEqd i TS| T H07 &1 @is 91 1932 H <sfaw 3

SATAIH T oc FHUN 6 YER § 1| 56 G o IR 9

FO Afvd IR a for[a 3 w0 frifha gul

3= 51 KON sl G Fell 37 Jol HUI oh Hgwoqoi

o wReft 2.1 # f&w g €

2.2 OQIHTU] HiSHA

e AT § FATC T YA | U YeTon o I8 7 gl

o Tleed o AfaWST W] | AT a1 RulcTs

S ICHIRCI] 3I-THY] (sub-atomic) kT B ‘%I
SHARHITvE FHON F1 WS % 9 oA %

g frefafad g g of -

(i) ORI o TR T TIRIHRI;

() o TN A G o WES SEER w
g

(i) fafe= TMOET o wWaem 9 faft= yeR &
3Ll o S i AT qe,

(iv) TRETIRT GRI STERNfud Al Icdfed fafirse
forq ot fafewor &1 3cfa aon yfa =1
peEn
T AR Ul o T[S | foaaer @t e

#H o fou fafy= ) died yeafaa fee )

Tt 399 © e ATSd BRI U oh Tl hi e

&l HT S FHhIl TAH ° TH Aled SLel. AHET g

IR THY IR RIS R Tdiferd fean a1 geht

feraror armt e e B -
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R IR CRI

ARt 2.1 YT N o T

2,2,1 UIHIU] Rl ATHET HiSeT

T 1898 H SISl A& - gEdiferd fohan foh ) W
oA &R Wen (B @M 10°m) B €,
s ey w9 &9 9 foafa @ 8 38 S
TR 39 YRR feerd Bid € foh s womlt feer dga
e w81 Sl € (ot 2.4) | 39 At i fafi=
TR & T KT M 7| SIEoned- Wi g (plum
pudding)]ﬁ?&%ﬂ (raisin pudding) 31El WIS
(watermelon) Higdll 39 Higd i TIHTI] o EE
F Qe AU WS F GHE A1 T €, e
TR U I U] | ] e Surkd g1 39
Hied %1 Tk HewIqul @l I8 € foF s qeam] &1
T R IAY] W HEH &Y F dT g HH T 2
Tgft I8 Wied WA 61 Tagd S T
AT o, fohg a8 afasa o YA o6 9RO oF S
TEF qrE T e Y T 1906 H ifasht # a5
fagq reea W dgifas wd yEifs S o fag
Foel YRERR § gt feRan

YATCHE Tl

ford 2.4 TRATT &1 ATAGT "ed

199 T&1 o g Agfe H fafq= ghR &1 fmeon
%1 @9 g3l foeed W= (Wilhem Roentgen,
1845-1923) = & 1895 H Tuiian foh ehelig fehzor
It | Sufterd wered @ T W Soie[ O
ool S X €, S ke Rt el o e
@ gfadiw (fluorescent) 9a1el ¥ wfadifa Sca=
F GHd 21 it Teod &1 T Rl w1 gafa
1 qal @I o1, o7d: 3= TR X- TR0 @1 AW
fen, St oe ot yefed ?1 U@ @ T R
TRl o SIf¥e WM A U Ue A 9
TR o HRO FAE X-fRTl Sa et #1 X-
forol fogq qen gasta &= 9 faaifua (deflect)
T wet € o feon o uwd § efq wew
g9 (penetrating power) @t 21 FEl
HNU © for aqel o oridRier etemed ® w feRvol
® ST g B g fwwon w1 aw-ded
(wavelength) <gd <hH B © (0.1 nm) 3R
YA-Gha FIER T E (T 2.3.1)1

W 99 (Henri Becqueral 1852 —1908)
3 @ for o T fafwn w1 SesH W w2
=M 39 IRFeT 1 Yeamfaeaar (radioactivity)
Fel q Faen fF @ @ Meanfea 9=
FEAl §1 3@ &9 H B0 =, e Fh wwE
el Hhefe |iet 7 fowfaa fan so8 dF 7R
Fi fRTON, o, B T y F SHSA @ I
THE F g fF o fRn § S 3R e
AEY SR FR TR TR FeAHM ol See Sl
H0 B €| S ¥8 frhd feen B oo @
diferam s eid ®, i U goEeEl o @i

Rationalised 2023-24



TLAY] T G

et o w1 Eiferam g ueH w@ B B feweol
TSRl oh HHM SRUNHS 3{e9 ol U1 B 2
y Tl X-feoll & wmm S=a oo fafewor gt
g, Tt wopfa SeiA =it @ SR fSenr =i
FHU TG T WA &HaT F9d o fRn i,
Ik a8 B RN (o HOT " 100 A AfR)
qol Faw Afus y fRTon & (o0 FOM F 1000
T @AfR) e 2l

2.2.2 TEIHIE T ATTHHT UTATI] AISH

THE IR SHeh faaifémEl 4 (39 MR iR erw
Aed) ¥ 9gd daell "M &1 U= (gold foil) W
O~ TN 1 SIBR 1| TIHIE o UG 00T Feh v
e i fom 2.5 ° @ @ R

M &1 gdelt T (100 nm HI2E) &1 IR e
Feh T feAtfaed &id § 359 Sl alel 3T Ho1
H AN TN TH Yqel I Sl B gL JaTR]
EIGEIESHIS] (fluorescent) WW@WW
T T S HTE STHT FU1 TH SR G A B, @t
TRTET T TEREIITE (flash) Sea= Bl 1

YehIU STYAN oF RO IRt STUferd ol
ATHEA oh TRHTY] Hisd oF STIHR Udl H Iufeerd 9
% Ydeh TRHTY] T AN T AN R Th THH €9
Y T g3 BT 1EW| 31T N § it gt fereh
Bt © foF o goaum o UY wHA forawor w1 o €te IR
T AN 3= e7den of fof U=t W 2T o «1g HO
1 T S 81 STl SR ST e Sgd 6 v @
I8 S 3= 3@ fh-
@) oIfesRTer sTew w0 WF ! w ¥ fadfia gu

IEGIREEI I

@ (]

o—RUT T Hid agw NP

T BT

(F) TEIE FHT FHIT g7

33

(i) TEd HT 3TH FU B HIU ¥ faefua gul

(iii) &d & &S HU (20000 H G 1) FS BT AR <A
3TITq ST 180° 3 hIVT § IehT faeiuur gt
T YN o STHR W EIHIE A A Tl G

% ar H fmfafaa frd freme—

() TREN] o X fueRiyl T e g €, #itn
ATRIST ST KU1 T T Tl Sl TR T ST 2

() F® & vAERlE o wu fgefig ex g1 e
fagrur stava & Tty ufqewyor o (repulsive
force]é?wmlmq%'ww%%
ATHE o foram oh foradid wReT] oF ST A
TAM &Y ¥ S g3 & T Yy §gd FH
ST o ST Hehfsd 81 =1et, Ted e
3T RO T Fiaeher ST faervor gam 8

(i) TIPS 7 UM ek fa@mE foh e 1 TR,
TR o el ARG i Joi B Td W (FT0)
2 &1 WA T B e 100m B g,
Sfer e &1 B R 105 m B Rl
SR o TH IR Hl &S 3H o1 o =T 5
ehell € fop @t =fes =1 fomehe & 718 TS wF
ST, & TRA] i B TR 5 kam BRT

o~ HT G
\

kI gl g
D) ©
) o
O
@ /:'a-aw
<-> ©

(e

(o) )\()_)
\ faaifaa
faeifya oc—EFUT -0l

(L) ]

Y YN

(@) 9 &1 T &1 HaeeHs o

T 2.5 %I & Y07 G917 %7 3@fwd a5 Sa 99 %1 U gae G W S (o) FO #1 @8R (shot) HT
STt €, df S9H @ SIfyHII U7 FHIfad gU fa w6l i UK X W4 €, el e &1 fFeiqur g S 2
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IR FeIoT SR IR o SR W EIhiS
= T 1 ARG Aied THA fRA1l TH Aied
o STTER—

(i) TIAIY] T G qAT AR FAHE Teh S1fd
3Teq &5 o Shigd Bl €1 THI] o 39 3fd 31eq

M 1 TIRE A ‘Afa®’ He
(i) IfYF o =R AR oA JaehR e, S

T (orbit) HET AT €, § 9gd doft U AT T

I: TIHIS w1 TAN] Hied GRASA °

focrar-Soran €, ey g3 Tifuss & g9 g @

3R e faHA SR % THE B B
(i) TS R AR TaE | eTreRor o fEeR S

Tl % g oY & 2
2.2.3 UIHIU] HEAT qAT FHATE H&AT
TR T GERT IHk WEH! o HRUT BT g1 SEl
e LfYd B g 7, WA W 69 Selae[ o
O o SR, Wifeh foadia o a1 eiar 81 &
a1 =g € fop fvyer o Sufterd Wil o1 SE& WA
e (2) o IR B erefq Wl # gen
TESISH AT § 1 SR wifesm § 11 B ?, o
TohRT TLATY] ATk hHT: 1 T 11 BT G i
I TN W ok fau 3T Soleel sl G,
el I TEn (WHN] &N Z) o ael gl
IR — TIESH q Wifea W] § Seiaeql &
T HE: 1 99 11 el 2l

TYATT] FEAT (Z) = UTATU] o AR &

Wl @ aE

= IS wamey ¥
T

e (2.3)

e T AT S WeHl o HROT Il B,
TR R T ST Tl a2 FO S I RO
(fSod Y% 1 M e o SSIAM o T
T BT €) o HROT BT T 39 SSGH HT HI
I (n) Fed &1 ARTR H Sufterd greHi 3iR =gt
I AT (nucleons) Hgd 2l fFAsitai &t
ol GEA I WA HI THAE G& (A) FEd B
TEUM & (A) = W i TE& (Z)+

=g W |9E@ (n) (2.4)

R IR CRI

2.2.4 GHATHeh T WHUTRER
frdt off TTE] % GEed &l @ o WAk (X) W
T 1 Heha €, e o o uw gd-ord foman
ST &, S ORATY] SeHH @ (A) B &1 9 AR &
SR % ®Y W WA e (2) fae S g,
FA AX TAATRE 9H FoA9H Hed, wg fa=
TRHIY] HEA o GCATY] BiMT; SO 14 C qu SN |
HHEATH R o8 WA B ©, 5okl wRam] we (2)
THM Td oM "E@ (A) T et 71 T s o,
THIHIOT 2.4 & ORI W 7 o gueenfieni o
3T T HRU AE § ke fa=-fa= =gt =t
TEA 1SS0 o T T § BrEgie W] i o |
99.985% BIESISH A H sheiel Teh Wiei &iel 2,
o wifeam (H) Fed &1 99 TEeeE WA | |
THEN® B ¥ TUEREW (2D,0.015% ), faH
1 T @ 1 =2 21 € 3R Zrgfeam (Tritium,°T),
e | 91 9o 2 =g B 21 Trfean et § W
A H G S § 1 SHEfeR] o e o1 SSE0T ot
&; S e, TS 6 W o eTele 6,7 @ 8
=LA (2¢, %3¢, 40) T T; FAda ey, e 17
Wil o el 18 9 20 =2 (BCL ¥ Cl) B €
TeEenten] o fava o sifqn wewgul o1 e ®
o TS o TH™® U1 Soidel Sl 9&l g
e g €, s Tifes § el =51 gen g e
Brdt B Mfeh o TErEfTR Ol R gl i G w5
W9TE Sgd kW Bl B IT: THEl sifufmared o
el THEnR Tk | SEER 9

SEEIU 2.1
SOBr T W, =2l 7o Sedel Tl T H
qfthed it

k3

& ¥Br, Z = 35, A = 80, Fii¥lis A &
TeHl i HEA = TSRl Rl W& = Z = 35
Il 1 T = 80 - 35 = 45 (HHIHIT 2.4)
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Salglul 2.2
fopslt Tl o serg, Wel qo =gl 1 g
FHA: 18, 16 T 16 T THHR YIH TdH
fofeEm)
&l
THIY] F&A-YIeH i §&A = 16
g T FH (S) T
TIATY] SHHH G AT = G2l i &l
+ = & He
=16+ 16 =32
SARAl HI T ok SR TEl B TE TH

FURA (EOTER) ©, ForeT STee sere &
Ao o Se € = (18 — 16 = 2) THehT Tdlsh

2> R

e : AX Hopd 1 FAM FE H T8 I8 Tl
A fF 3 wliefs SqrfA ey € srern
YA A1 FOMEA 7| A A8 ISR ) €,
TRt (2.3) " @, e

Tl i HEAT = Teiaeil i & = W] T
B 71 A inie T o B, @ ue feifa
Fife fF WAl &1 G@n soleel + gen 9
afere & o1 9 9 31k © il e (EAE)
3R A 7, A T (FUIEE) BT =gl it wE
T A-Z 9 4 Wl €, we S SeeH @
7 3T B

2.2.5 S{Hhis Hisd o Y

S R A W ok § WIS T ATRTE Hed
YA 1 Tk oI &9 o, fay Tifas *1 9 g
1 TE AN TS 1 Sooh Tel 1 @ Fr= T o)
v Hiwee T FaEerd AR i @ foha s 2
Al e = ® R 7e g % =ri iR fafvea et

mlmQJ

o 5d 21 Ul o S e o i (G-r—z

35

% gRI fean S wehal 81 STl m, SR m, FEAM, I
FIAMT ok e HT 5 IR G TRy feeri el
21 38 fagia ¥ wel 1 wensti o 9’ o WE-wel T
HI S Fehel €, S YRR A9 | AeA @il 2l

Urued 3R TiWEE ded § THAG § T
gema frerdl ® o getaei Tifds & =Rl e fafvem
waell ® Nfa #wW €, T efafed soiR iR
ek % e FAm 99 (kq,q,/r?) TR, R g,
3R g, SO, r 37 &N o HeA KT I AR k
SATerhel FeeRih €1 e oIt T €9 H TRt
ot % U Bl 81 W 5 iE e frdt wen | wfa
W%,T‘ﬁ%’@lﬁw (acceleration)m?lT%'QI g
fig fret san o feer 3 & 7fa X @1 &1, @ oft feem
TRE oF HRUT ITH @1 BT AIeq| 37 AT
Tied | wame § YA gl B WE T w1 A
N0 B =ifeu) Hagad o fag g fagid o
3TIER, @ eTafira ol &l fag-gasta fafewo
T IS HET AT (TR o WY TE e T
BIAT, AR o ARG T8l BId) | safere fhet wam o
Iufeerd gotaeq 9 fafeyer scafsa g 59 fafewon
o fau el gotaeife Tfd o Ut erft| 39 YhR el
(orbit) SISt BId STEr| TUFIET | TE Wl erd © T
waaﬁaﬁﬂﬁaw (spirm)ﬁﬂrﬂiﬁﬁq@ﬁﬁ
10-8s @i, fohq areqe W U@ Tl Bl €1 39 YRR
IS SR ohi I ol o ekt qen foeq-gaehi™
fagia o 3TER auia fHan ST, @ WIHE w1 W]
Tied ford TEm] & Tnfae #t ren @ Y urd
21 oY T8 U Tehd € T A% smeneti | geragi i
T o qRETY] S 8 S €, df o T §H gelal
1 TR o =R 3R R 1M o €2 %Rl 9% © &%
IfE geloiql i feer /M1 S €, i ercafeh s
e Ak 3R gl o o= R g ehd ot
T Al ! IR T IR Wig o, foEg ofges
TR Higdd &1 Uh &% ®9 Y &

WIRIE & Y] Hied HT Th O TR g
7 2 ToF 7€ WAS 1 seieRiteh WO o aR o
o soteela e o wRl SR fohe YR foemm € @ik
ERCOlc (2

*ferererq Fifen Sgifass fom 8, S =12 o ‘7ifq o Fremi’ ) eneifia 81 98 et aegeti & ‘ifd o el 6 geed 21

Rationalised 2023-24



36

2.3 SiX oF UIHIU] HiSHA oF (dehtd
EAI A )

Ufaeifas ®9 4 57 & 9y fafeor &t ==

foRanstl o ofeEd § W UROTHl @ WO  ud

ST T HCET ok Fag H STAME YA W gol

i AR A 3 uRomHl 1 ST Fh WIS R

gfaaisd Aread § GUR fwan aR & 9] Ated &

o o @ fagent *1 erem yfen & 2

() foga-gesra fafwtor =1 g =rerr g, fage
a1l gz © for fafensor an qen o1 <A & o
TR w3

(i) TRE] WEH U Gafyd e g

wed &Y forgd gaeta fafeor o §q IR &1 ==

FHUT| ILAY] TFH o TR TR 6l == @ve

2.4 § &t ST

2.3.1 Taga-gaanra fafetor st @@

NN 9

Uehid
IEet 7t o Hem H wifaehifosl 4 TR aegat @
STERTTYa Ua Icfsia g arel faferon &1 dferaa o
s fopaml g fafereon =t st fafertor et s
21 SN T8 WA 1 R H1 T S fafno
o™ o B 1 31 T el — wifd 7 7 for e
e @O @ 9 e € T8 Sl iR sreeone
W 3eIRd € S foh S=wel Wt o weA a A Tl
off| Softa fafexor o femi &1 gdgem wferaar o
AT 1850 W BNl 1870 o IRY H SITH FAlch
Tt 3 7e fagia famfaa fran o fagq o=t
T Al Hoi g S et €1 W fagid
AT T o] 2 g A TR @l 7 faea
Jasra fafewn o fava § o a2 &1 ST S
Hergeel (T 1870) 3 He¥l Tgel A fiel & ste
I fepamrent iR Tl T R fergge qon Heehia &t
o FEER hi AT &l I8 I8 goa e &
forge Safi ol &1 Se @i fopan S 2, df Tehial
fogd & et & 3 B 2, I & fagd e
ﬂﬁiﬁqﬁﬁﬁ[waves)a?mﬁﬂﬁ'ﬁﬂm%,ﬁ%
m@ﬁwmmﬁm—wm
|

R IR CRI

e oft fafertor o1 U w9 2, fmant SHeR
ot 9 ¥ ? $IR G w1t @ SR Upid ok AR H
THEH 1 IR Y T G H (F2H) TR HI HON
(Ef“’m’i, corpuscles) @1 &1 AT AN STal &l
199l TTaeRT § WeRTeT i qUT-Yehid Wadad gel

B SR HeRTeet + S o FehTer a3l et
feree @ ekt =R | waifkd gt & (o 2.6),
eIy SEq-gaE I WA F M F HhA A B €,
dfeh 79 el o I o W fT=R w3

z
N

/|

y =
1 e

&t
ﬁg‘d\{m

Jahd &7 TH

fag 2.6  fagq-gasia @7 & fagq a=ar gawrg &7

S| 4 ek GHMA -5, 3ghd, T a9

S e 8 & g 3 T g & o

il d @9 #Xd Bl

(@) SIEEH SERE ®ON g I fagd den
I &7 Tk W o wead B ¢ A A awT
o G=ror S fe@n o sff oieed 2R 71 -
T 1 Th WA &9 = 2.6 H f@rn w=m

(i) =AM e SA-TM F fouda fagq-gasa
T ol ot Ared 1 afrevasar el et iR
3 frafa o 7fa & "adt 2

(ili) 3T T T 3= e TN &1 kT € FoR Ferega-
G AR S UhR 9 B €, Foe qur-oe
T g T R 9 f Bl 21 F wE ae
Tt foga-gaeia Wagd s 2 (Faa 2.7)1
g o f-fort &l & fam-fo T €1 g
BRI % m—ﬁ@ﬁf (radiofrequency) %3
(106Hz o 1er) , forgent S9am gamor | foman
SiGIl %; G&H T (microwave) Qﬂ, 102Hz &
), e S R § R S
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ST (infrared) &3, (10'3Hz o TS, Tt
WWW‘#@W%WW (ultraviolet)
&, 1016 Hz % RIS, it 93 & faferzor &1 w
AT BT 1 NI 10’5 Hz o @ig @ & ol
YR §99 (visible) W91 e &1 oherel Fe!
e &7 T, T Tl oiie < (Hgfed ) Fehdt
g, o199 &5 &1 Y= o fou fae wer %
I Y SAETIHA Bl 2

forra-gasta fafeor i 3o o fou fafa=
YR oh HEeh 1 IUAEM TR @ €1 s
fafereoll =l amgfa (v) @ @-s= (L) g
=R feran sran ®1 et (v) &1 SI Aeeh
AR B2d & W W 82H ® (Hz.s )| TEH!
TN 1 39 &A1 & ®Y H qReiyd fw=n s
3 S frelt fog @ W SE o B

TE-3=f o HEH @es o HE B @Ieu|
YT 39! A9 HIR (m) H B 71 i fe-gaeia
forferor ® B -2 %1 9@ Bl §1 T fow B
ki 1 STEvdeRal Bl € ofa: fom 2.7 o fafy=
T-<eAl e gl ol fE-faE weR
faga-gata fafezon =i fa@rn mn 2

frafd o 9t yoR & forpa-gasia fafewo,
e ST -3 g oft T, Th HAHE T, v

(iv)

37

3.0x10°m s (2.997925 X 10° m s°) ¥ el &1 39
T <1 WeRTIT @t T (speed of light) &d € 3R ¢
o @ <9 €1 emgfa (v) a-<=4 (1) qen gt &
AT () ! Fr=afafaa g (2.5) g7 gefud
y
c=VA (2.5)
TN 1 9aH oF fau Tk 90 Ui, T-Fe
(V) &1 3qam fean s =1 ufd g o H),
?I'{;‘T—%gﬁ H & hl AN-HET (wave number)
%ed &1 THR A q-354 o A 1 Fohd
Ufq m! e €, A W : FET 8 Sl Jh
em! (SI A &) 2

2.3,2 fae-dawta fafetor =t woita
Uhid : ileh ol adieH Tdgid
forard= (diffraction) T SAfqHT ** (interference)
S e TR TSt whi fagd et fafno
I T Yhia g GHE S Wehdl B, AT FD
Terol i 19 Tt % fifaer fame (S CaRafe
Fifcert’ e €) o foe-gaeha fagid &1 germ
Y oft afia T fohan <1 ekl & Yeror FreAferad € -
o) ™= fie 9 fafeor =1 s (Hivoren
fafertu black body radiation);

}024 11022 }020 11018 11016 1914 11012 l1010 19 1106 110 19 190
L(Hz)
Y ezt X-femi | UV IR e T | FM| | AM| e e
fear Tt
T T T T T Pl T T T T T Alm)
10 10 10 10 10° klOF 10 10 10° 10 10 10 10°
................. T TEH
l l l l l |
400 500 600 700 750
T A ()

FerT 2.7 (& ) fogq-ga1a (6fh0] %7 Wagq (@) 399 @Wazd) | Tagd &7 Tk oie] °1 977 g9 8ial &

* fopdt oo & STHUE W ok Hed i faeds wEd

* T GHM SAgfT el < o foaet Tw tH o @ €, fome Bfaw ¥ ydw fig W faey, vew w1 ok s fag W
foeiiy 1 s @ |y A B B 9 R TH YRR Rl IS SATqeRTUT whedd Bl
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IETEIOT 2.3
37 gfean e (feeett) =1 fafay 9Rdt ©Im
1,368 KHz (fohell B<si) i 3Tgfd W TER0
S Idl %I Y9N (transmitter) SN It
fergq-gaeta faferto &1 qar-<=4 wa it
7 ferep-geeh 1 TeeH o fohe & 9 weife €2

T

S, A=
et ¢ frafq # forgq-gaeta fafewwor 1 am s
v g 21 f&E T wE i wfaenfia v W

e
v

_ 3.00 x 10°ms™
1368 kHz

_ 3.00 x 10°ms™
1368 x 10%s™!
=219.3m

o5 e o 1 stfqenafies a-3=d 2

IETEATT 2.4

99 WA o qT-354 %1 TG ST (400 nm)
Y e (750 nm) T €1 7 qUI-SEAT i ST
(Hz) Y& ST (Inm = 10 ° m)!

&l

GHIHTOT 2.5 o SR, STl Yeh1el i g

_ 8.00 x 10®ms !
400 x 10°m

(¢
v =—
A

=7.50 x 10"* Hz
AT YehTST ohi 3T

-1
y=C2300x10ms” ) o0 oty

A 750x10°m
399 TFH 1 IY 3Tgfd oF €4 H 4.0x 10"
¥ 7.0x 10" Hz @& 21

3qMEXT 2.5

5800 A° TT-<=4 aret it fafzor 1 (%)
T-HE@ 3R (@) G HT TOA HITS)

R IR CRI

'
(%) T-G=A (V) Hi T

A=5800A=5800 % 10® cm
= 5800 x 10°m

_ 1

_ 1
V=_ —_—
A 5800x107°m

=1.724x10°m™

=1.724%x10* cm™

(@) A gfd (v) &1 T

(i) g ! Gag U faferwor & T | sl &1
EEASENCEINRCECRICHE

(i) S H YA o Held oh BT H SOETERAr i
Red;

(v) faeioeR gEge & ded o st o <@ T
@ W)
3 uftereard gfir et @ for e ohaet femedt

ooy wen o € Sl o ehar 1 G Herferd Seid

TEUT AYET IS &1 i S Feha |

Tz M I S 99 7 R W 1900 H Ha
ik G T g SIS SoeiiEd iR faeshior
1 hIE 3 AR HI TS| TLC TH Teot 9 IR
1 GHH 1 TI Y o9 A fan w4 2

T e forega T W faeq gae au-set
o fafetor Scafsa et €1 S=a am w fafeo &
g1 N TFH o 5¥ A § Bl & S A aar
S @ oy W = (e geRren) sifuss Awmen ®
I B 81 S0 o forw e Rl i W wg
923t H TRE Fd T, T THHRT T U8 ookl ATl el
B Y-S/ A9 TEdl Sl €, -9 9% 31fus o
B S 21 59 29 S e fE S 2, 99 36
fferer ol fafertor 1 <1 | & S © SIS«
a9 wgd Afush Bl ], q9 I8 Aol 8 Sl €1 $Eeh
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a1df I8 ¢ fop et fafereor fonelt forwiw g W etfues
e d € qen s feRd ar W el fafwor sifues
g & 1 ereiq T aeget gR1 Safsa fafu= an
el o fafereon =t e aeqel o qrg W e
211850 o 31d d% I w1 &1 g1 o1 & faf= e
o fafifa ey =fg fafe= i « it & ai a fafa=
aen § fafetor Scafsia st 81 3Heh sifdiie ge ot
for w9 forelt a&q =1 9ag T gwr (fagd gat™
faferzon) fafefa fran st @ ot fafefa o=t =1 $s
AT UE & wWEfdd g €, 9 9N yewiid g @
T e AT Y € S 71 S1q0l ST H1 HR
7 & for FrEmER umer awqd fafwn &t srgof
ferie Bl 2

TH TE SRy fie <t &% WhR &1 g\ &
faferol =1 T T9F ScATSd qe STEwiid L ¢,
FOHT (black body) FE@E T d 9 fig ¥
et fafentor i wfvorent fafertor wed € ara
o tE i fie Tl el e soieh T iRt &
agd T BIl 21 HO0TehT 1 Uk STe1 Hifcieh TfTehe
gen To% g9 U T Bl © [Fo 2.8 ()] e wh
5% o STal 3T &E gR T8l sl a1 | fox 9 wow
FHE el Hig o fF TRr wt offad erl ¥ wafia
Bl et € 3R 37 | T hi SR gRI i €1 St
1 pfourent, fafereolt st
T TRy euex F Bt
B zuen arfafter shfooment
3T URERT o WY A
e ¥ el 81 7' R e
T | Ui SHE SAEA |
I Sl faEia we @

faz 28 (&) P foat 3= ufEw @
STERNMG i ot Hiooehl ¥ IS Uh®T i A
(fafszor =t <o) den ST Taed § faaor shaa
IHeh A R R w21 e T amE w), St
faferzor et ol T-3e o e o @Y et 21 Rt
T -2 W AR Afead Bl 8, SHeh o qu-oed
o 3R dgH W I8 T IE el 2, s o 2.8 (@)
T fe@rn T B SEeh Afdiie S-S qY gl § 9k
1 $feeS (maxima) % TT-<54 i AR AR
S g1 fafeor st diem 61 qafgaE o % fag

39

fafsrzor =1 diskn 1 T1-<4 & BoH o €9 H W
F ok IFH T U

TRl o a0 FHEIA oF STYR T ITXe IROTH! oh
TSR e el i S ekl o ik 3 39
Il oF YR W Fdmse gRomm g feen f
fafeRtoT o1 Sfawiy SR Scas Qfer (Hiome i
ol o WHY]) ¥ IO el 21 T8 oNER T
Ja i faferon o i o6 @ Fsi o1 S_HE-U8H
F @d Bl ®ish 4 98 6 TR fafmwor i e o
fafaad (discrete) o | dfer S Gehdl ¢l He Wi
ﬁwﬁﬁﬁwﬁﬂwm(msmete)
qene # ol S (N erEwifid) wd €, 7 %
3TeRd &9 H| faga-gesa fafewor o €9 5 =1 i
S = A 1 IS (A i) el §, 59
i §RI Sdied (quantum) A @ T fafewor =
T FdeH & Soll (E) ST TG (v ) o FHIA
el B T T (2.6) BN ek oAl Sl 2
E=hv (2.6)

T,>T,

e

1000 2000
_— T‘IT‘T*%Vf A (nm)

g 2.8 (@) TI-354 e qa

STAIfqeRd feerish, h, i @ik feerier Hal
Sl 3R SEHT U 6.626X10% Js Bl 2

FAEHRT T ol Hifedl W @S 8H | &l T8
21 e ot safe dfifedl & frdt ot oA W Ee
B Hehell € T Sk (oIT |Gl o &1 WS ok |
o @el BA w9 T ®1 Sl bl WM feftetEd
TO=E § § FE ot g TRl © g I A ok
¥ ®E °F &l & gehail
E = 0, hv, 2hv, 3hv, ... nhv...

3000
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9 fagid o TR, <l Hiwekl ¥ fafvy=
i R I@fod fafewor o daar-faaor #t smgfa
YA TW-254 & o o ®9 H e H Fehl

e wlieh

(1858-1947)

TR i Uk S Rt SRR
g1 3| L 1879 ¥ HfT@
foryaferme™ @ Sgifas difart &
q.u= S &t 3wy TEw Hi| F HY
1888 H afem fovafaemea =
heae e formfesra fRfSed (Institute of
theoretical Physics) ¥ faer e fere Tu)
3o g U U Fien fagid o faw 3% 91 1918
o ofifqert § Aied R ¥ gEad fma e
IR FH-TGRT SR Afdent o 3= asi g o
HEwequl AEH e

yehTeT-fae uwra

T 1887 T TH. B2H 7 Uk 9gd &l oraed JanT foha,

o g urgett (- diefeem, weifesm, Wifsam,

TAMR) 1 T8 T ST I el FehmT Se |

St fot 2.9 o fe@mn T ?, seee Meerd B1 3|

UREET 1 Weht9T T wwma #ed €1 39 W@ 9

T RO 39 YRR &

(i) ®1g I FdE ¥ YRGS oh THAA &1 39 Hag 9
T feherd &, i o1g 1 Oag o selai
FTeahTe Qe Fde W YhIIYS o ThTH o o
FIE AT (time lag) T&i Bl

(i) Trhifaa soiaeil 1 T YRl i dedl &
T Bl B

(iii) T o1g o foTe Tk Sifoeneiums =JAad sTghd
Bl 7, 578 <t 219 (threshold frequency)
Fed € 3R 558 w1 219 R v fag vema
TR T B €1 v>v @ Tafa W e geret
1 o TSt Sofl Bidl €1 Tt Sl g FehTel
1 Mg o se & WY Tl 2l
ST TR IR0 1 AT TR ifdeRt o

el o6 STaR R 72 1 51 Gehi| 39 9w o 18R,

YehT¥T ohi TRT0T &1 ST T AN YRIST i diodl &)

R IR CRI

EEJR
W?T%% o1, WE
AN _

for
SIn
AT fata et
11—
EEail

ferd 2.9 THT faegq-g9ra & 12997 & [aQ 3907 TH
fFatq el 4 T o1g F! GE GaE W T FHEd
g areft YT w1 AR 2wt g1 ey @
ol (shIfad &1 &1 3 T Tg=e 5T fird s
& S ST Mas el BT HT FA &

Fref el 31 R vl , Freaifd gl B gEn
3R S8 Helfera TSt ot o1 AR YehTeT 1 dlerl
Y o1 S Gehdl 71 TG U@ <@ @ ¢ fw frenitaa
TSI hT HEAT FehTYT 1 Aol T 9 L 2, wifen
T Tl 1 TS S e o€ e TE e 2
SRR o foru, Wieferem o 2 W afk fenedt oft diern
1 AT T T FhT¥ [v= (4.3 §4.6) X 10" Hz] 3 Hel
Toh STeTl Se, <t off i YehTiTeh Serareil ol FTehta
&l Bl €, g Si9 € el T T dierdl Bl JeRT
v=>5.1952x 10" Hz 9w W een s €, o
wehTel-forga ye femm <ar 21 weferem g o ey
el ST (v,) 5.0x10 Hz 7

forga-gaenta fafetor o < o Faied fagid
T YA ¥ g SABEM (1905) THRI-Tag 914
F gH H %A gU

oTq i FaE W YHT G F THTA hl RN
(BT o YT 1 THTAT FHAT S Hehall 81 STe 1S
qIfe Hel ATl Bl €1q o U] oF Soided 9
TR €, Al T8 T Rl TRA] R el R
AT 21 I BT el T A g, e € Sl
TE AR 1 M SR FToshiiea St o Tiast St
St B siferes @it g v A, Pt geeRr
TSt Soll fore[q-gaehial fafentor st STgi o FHTgamd
B ek THTA o Wi 1 el hyve @R gaeH
1 feepfed st o forg steeres =ad st hy, (4
HEwEA, W, Tt Fed €) I § AR (hv - hv,)
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T MR
(1879-1955)

ST F o1 g ST siifieRt
e sfead eI fava o
e et SRl § & T qH
W Tl (S AR R e
9) 1§ 1905 #, 519 o 5 H TH
g we ofthy o dehiel ek o, 99 fomm
ST, STSHT i 3R ehrer-forga wore W By
ek diF wie-aa 3 ifqert o e 1 sgd gt
e 3= 9 1921 H FehmeT-Tomiq 9@ i =& o

fou difesht & Aide R § FEta TR @

IR T Tl STl H TlaRd g S &1 ot
o WU (conservation of energy) & T&H
TR H gU Frehifad selee™ &1 wifast it
T 2.7 B & S 2

hv = hv, + %mev2 2.7)

W&l m_ TR 1 M € 3R v 6 A9 B
q o, Afues dadr ol YR W WAl i gEm
Ak B SR afomTEEy freRfad s @
e ot 39 AN & qor o st gnn, e %y
qaar & YHTY FT ST fRA T 2
forea—<ioenta fafeor &1 ga =IaEr

WhTYT Sh1 0T FHM Wk o SATeh! o WHA STEHTE
w1 Tearfa a1 o2 <1 b @ o 38 Hiooren fafsheor
3R ehTeT-foRId Fa T HAlSSHE SAME &, TRy
Afqeh o MfE IRt i AN i ST Fehdl o,
o T fHRIETd el | 39 S i 8 L H Th
213U o Toh g% 9 foren Su o gehrer o ot &7
T AT S 0T € B— AU W9l T 5 SER
B 21 WA o SMUR T EH U © TR YeRten 9w A
0T o G HEER Il &1 Sd Fo7 o | fefertor

41

1 I T Bl €, 99 F8 1 S O e
I | S TafeRor o1 H=R/o g 8, qd 98 a0 S
o1 (AfRROT SR feerd) <eiten B1 %o 3R fafereor
I yaferd aRIstl %1 3@d §Y I8 Hhoudl Thad 8
off| ST Wl 39 TN K | HIBI GHI o Sl
A A W, FB GEH FU (SH-soAw[) of
TUTH ol 5 HRR Yol i &

3T 2.6

5 x10"* Hz 3Tgfd ame fafeor & & A
RIS 1 ol bl UMD HifeTd|

&

Teh HIEH &l el (E) Fefafad T gr
St 2

E =hy

h =6.626 x10°*J s

v = 5x10'* s7! (f&=am T

E =(6.626 x10°* J s) x (5 x10™* s7™")
=3.313x10"°J

Teh HIA BIH i Sl

=(3.313 x107'9 J) x (6.022 x 10%* mol™)
=199.51 kJ mol™

3T 2.7

100 e &1 TF 968 400 nm AT T-34 1
THAVT YRS ST il 21 ded g Ufd
Tohg AN Il i & 1 TOMET i

&

Tod i foRld-wfed = 100 9 = 100 Js™

Teh HI2H i Sl = E = hv = he/A

_ 6.626x10°* Jsx3x10° ms™
400x10°m

RO 2.2 FT Ol o fAU wEwe o W=

Ik Li Na

K Mg Cu Ag

W, /eV 2.42 | 2.3

2.25 3.7 4.8 4.3

Rationalised 2023-24



42

=4.969x10"°J

STTSTd Bl i W&

100J s!

m =2.012x 1020571
s X

30T 2.8

ST 300 nm TT-<=4 1 fafewor wifgam emg
%1 Hde T THUCA 8, @ 1.68 x10°J mol it
TSl Al TR St B @1 |ifesd o
TR o fTehaq o fau w9 9 %9 fRar
Fol STEvIs enft? fRdl eRTeeh SR ok
IS o foru sifereran a9 Bht?

'
300 nm W FT el (E) 39 YR S STt 2—
hv=hc /A
_6.626x10° J sx3.0x10°m s
300x10°m

=6.626 x 10°J
T HIA Bl 1 Sl
=6.626 x10° J x 6.022 x10>* mol ™
=3.99 x 10° J mol’

Hifeaq ¥ Th A SeiaeHl o s o foag
HELIh ATH Sl
=(3.99-1.68) 10° J mol "’
=2.31 x 10° J mol"
Teh SO oF [T STeaedeh =JAad Sei
_ 2.31x10°J mol™
"~ 6.022x10%* electrons mol™
=3.84x10"J
THHT G A4 T YRR e
aa=e
E
_ 6.626 x 10%*J sx3.0x10°m s!
- 3.84x107°J

=517nm (I8 B T & YH19 4 Garad 21)

e fagm

IETEA 2.9

ot o1g 1 Seelt o1 v, 7.0x10M s B AR
v=1.0 x10"° 7' agfq aren faferzor =g =t
Tde W THUA €, Al ST Siei i TSt
Sell &Y TUET FHifSC

T
SR o6 GHIhi0] o6 ATIR TS el

=15 mev2=h(v— v,)
=(6.626 x10°* J s)

(1.0 x 10 s'=7.0 x10"™ s™)
=(6.626 x10°* J s)

(10.0 x10"*s™"' - 7.0 x10"*s™)
=(6.626 x10°* J s) x (3.0 x10'*s™)
=1.988 x10°J

2.3.3 sdifca* sAa<i-ieh Sl @l o
fe gmmor . uRETfuaes WeeT

R H1 T IE HEAE ) U W R R
R =g ToRel 31 U | | SR s ST TR Tl
1 FRTOT ST @ U ¥ g W € Stern STvfdd
(refract) S %I

e e e g e e e
2@ T foh HH R Y a0 el quT-oed &
F o H offusw g S}, Fifh TER0
TR | 39 WE W gl qur-3eA el o gk 2l
YU FehTeT 1 TRt T ufgeli i Uk g@en o et
Skl %, forg 'Fﬁil?;q (spectrum]m %I e I,
e qo-0 wag s Bt 8, w1 foaeen wag
FY X FIH HH -5 o A W 1 faeer
Gy e BT ©1 TWhe, W1 1 Yk, Sl g @ 2
2, o SRH & W 7.50 x10'*Hz & o W 9
AT 4 x10"*Hz o ol U1 G il 81 36 TaH i
Hdd @EEJ:[ (continuous spectrum) wed %— Hdd
Tgfery, sRiifer SR 41 el @1 o) Hen w1 ' @y
fireran B1 o= T & Wy o T & B 81 S SR
U €, 79 oft U & v famd < g1 A
U foh 39 gehmen fagd-gashia fafewor =1 weh @gd

* feorelt 7o o g fafaem (discreat) WHT o Wided w1 SEiEeROT hed 2
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B umt g € (Fo 2.7) 1 v ferege-geanta fafemon
T4 o 1 S TR el €, ol T @i 1] 3
Froll T ST T Fehel & T Iod Froll TR TR TE
S 1 S TSl TR W Y el st W B g1 3
e Sl Al tfeen TRl qerey st | e
g, @ A for-gama T & fafa= s & fafeo
Ieafsa i €
IS qUT TYITOT WeaT
forelt agTel © Sl ST o 918 et fofehTor 1
Tz Seqe TR’ REddl &1 TRATY] 310 A1 3T
fafertor o eEwivo W SfSa B S| §1 Sods
W Y i o fou fedt gfaest i W™ wen
atere faferforg ek et € St € @i < wfaget
SFEITea SHofl b1 TIehTd ehtan €, o Seafera fafenton
1 W-3e (0 egfa) @i fEhie W fomn s 2
TRV T IS TR o WIEHTHE
frifea &1 @ a1 €1 </ T Haa fafenor 1 et

43

W S Wl 2, i e Tafn i w a-asd 6
TR Y A1 €1 T BN STeifd faferor it g
o T35 SHehiel Had Thagd § el T 1 {@nsi
o &9 ¥ Y el 2

IS AT STARNGU] TAH o 3T h Tt
(spectroscopy]m &1 S| S S TI'ZIT%?{W
TehTYT oh1 TIRZH Tdd BIdl ©, iR SHH 39 Yol
H e ¥ S q gl qen-oed Sufkerd Bl B
TEen foadia T sfercen § HTIST 1 Scasi Weed
A W ST -S54 o Faq &9 9 w=fE T2l
2, T ST hael a9 qer-3=a ore gehmet Scafs
Bil €, Toep e o et T Ted €1 TH T
Icaferd fafrtor aeq o aWehiel @neti o &9 |
i@ g € (Fe 2.10)1

SRk GLEHT o ePH | Wa-3cdsH Tiaey

w1 faU Wed B €1 Yo qd W1 79 T fae

ferT 2.10 (&) AU Seasi : BIEgior WATTST (71 fohdt 3R ) o Swford giasel GRT Scaferd geT9T &1 T
fisa @ TR fafeed ar-3=af &1 3@nen @ gy fohar Sar 81 37 Scqsi TFed, S g ai-35Ar Hi
BISHTHIT Gg= il &, 1 ‘Yar Wazq’ el Sl &1 fhdt Ffvea siehr & glie § aga sifie e § gy
gid &1 greiife IE T AT 4l Uk GHE W U & SHieid e § gl Gehal €, g warysi & gqE d
T4 GYe ST ST Bidl €, S F WA [ Hoi-TR’ W S €, ol Scaisd Yl d WaeH 9 gl g
(@) GTHTUSNT EINOT: S GH§ GHII Hi SOl gl WA 4 et @R (slit) SR AT e
T TSR S 8, A 91 gH  Fw w-asql (S o 2.10 % ° Scqford g8 off) #t diear &1 srur @ siar
81 7% wygfaq wagy 4 T @ TaeH glal & iR Scasid wWagq %1 GiemEid e gl &
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@1~ Scs Ty Bl 81 TErEtten faveol 8w
A Y SANTCAEA0TR T ST RASH i Te=
o fu S YR IUEm o o W ©, N9 yeR
S o e A= &l 9eaH o fow S |
ST ST €1 A o o TRATIET o Sedsi Tad i
st #1 Fared fHem e wfaset &t T@ned 9
Tl ! GBI oF fag T 54 (1811-1899) 7
Tagem  fam

weifedd (Rb), Hife@w (Cs), Sfe=m (11), sfeam
(In), Tfe™™ (Ga), 3R W@hfead (Sc) oA dli &1
TS 9 gE off, 59 3ok @ieell o1 TareHt faveryor
foren T ol g H By (He) 0 &1 SUefq off
TegH! fafy g @ &1 T e

BIESISH Rl IET el

ST BTEeieH T H e fogs yefed feRan S 2,
H, 319 faaifSd et 3= Selt arel eTegis TR <0
&, i fafeer smaftwl aren fomd-geer fafeon safea
F B BESeH g Y@ w1 % S g €,
5= 3ok SMferhRehl o A9 T ST STl 81 9L+ T
1885 H WA YeTull o STER TR o foh Al et
T@stl & WT-HE (v) o €9 H H e Rl S,
Tl TS TaeH i 3vd-a i @t il fFefafed
T GRI W ST Gehell B

v=109,677 [ 1 ij em~! 2.8)

22 2
Sl n U quii €, forgen 9 3 = 3 9 sifeew
B ®, FAq n=3,4,5... Bl
wxﬁrmaﬁm%@aﬁaﬁ‘wéﬂﬁ’ (Balmer
seﬁes)%ﬂﬂ%l%@m@@ﬁmﬁﬁﬂﬁ
T W@ fog-gas T Weed o 99 &F | W gt
Bl w@ied o TH el duitie Sere gt |
A 6 eRgeH Weed wi |t gfel & W@
frfafed g3 gr1 swifé s wedt &

1 =
———5 cm

v=109,677 :
L, n,

109,677 cm™! o M 1 BEgSH 1 Rger
feerieh (Rydberg constant) Fgd g n=122314

R IR CRI

R 5 areft Tenet w1 uiw gfEr wEe: aEhe
(Lyman), 98 (Balmer), 9RT1 (Pashen), Sohe
(Bracket) 991 %€ (Fund) o weelrdl %I

RO 2.3 W TR WagA w1 A Ao e
€ E1 o 2.11 o STSEISH WA i eEH, I 371
oY Ao % WeRnol w1 @ T 2l

WU 2,3 TIHIU] BTSN aht W 3@

groft n, n, WeaH &7
AR 1 2.3.... AT
S 2 3.4.... LR
RINE 3 4,5.... Seren)
Sche 4 5,6.... STae
He 5 6,7.... STkl
Valndel aleleiedeleiniel il lulelelei nze
n=>5
n=4
YYy T ()
n=3
a Lol (39)
n=2
EREE
%
A S (T

\AALA n=1

ferT 2.11 gl WA 4 goiaeid & 9Fav (T8l
GFAU F A, aY SR e gforar
fraré 7E &
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BIESISH 1 W1 TaeH gt qall o @1 Waey
#T g § T e BT 81 AR RATgS 1
T sife St @ 8, W e v weE %
FT AAT TIH A &1 - (i) TAF qd R @l
Tz a9 YRR 1 B R (i) Wk qd o @l
Taen § Fraftad et 2

319 I8 Y S ® foh Wk 9 3 A&l T
TN B Hehel 82 1 $Toh1 Heiel g aivell oh TRATIE
1 SeAaR(eh HCE W Bl B2 59 WehK ok WAl o
I ST ST 2B A 3@ TR 37 w9 o Sel
Y eH 3 qdl o RO[S *1 Selgeitie A i
e | gfaen gl
2.4 ETESIS YTATL o fou ) Aise
BIESIS TRHY] 1 TS T 6ok THaeH o |
IO T Tl AT AT el a7 89 1913
T FT| IR Wk o Foll oh FANIHIU i STILRON
H1 3w fowa Tty ar fagia snyfies sien
IRt T&T o, Ty REro] S 9o Sa § 6
1Al 1 GG ®Y ° THH H 3T ST fohAr S
Hehdl €| SR o1 Hisw et e o snenfia
e
() TESE WHY] H SolaeH, Tfe oh 9’ W%

ffeer e iR Sofl ael JareRR wel & 5 Fehar

21 37 JAHR U H TH HE A TR ST

I IFIAA Foll &R Hed ¢ T Hed AHF ok

IR SR Hohsld &9 H et gt €
(i) e T T H Sl THF 5 Y TR gRafdd

B, T HE TR T ol TR ° s

T TR R T ST, S5 98 SAavdeh el hl

STETIYUT 4T AT ol o Iod TR TR

9 /9 T W M o 9] ol w1 IS BN

(TR 2.16) | St~ Faq adden o el

B 1
(i) AESh SR Al I TRl sEeenet o HHhHo

o 9T STavifyd st¥el Scferd fafhwor &t

frefafad w1 & o <1 g 3

n h (2.10)
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RUCHCIE

(1885-1962)

2 difrt SRR e a) F
T 1911 ¥ HITe favafaae™
Y diea 2. i IUY TR0 | ST
IR I/ S TEGT I I
TEIHIE o 1Y T 9 foaman 99 1913 H o 9T
w2, el 3§ Shevd @I Fel 1920 § sfe=ge 1w
feraRfesra fhisTed o fRes a7 vod favegs o
TR AR A A F ok WMol ST o fag
SHRYE® w1 fRA 3% T 1957 H 'Atoms for
Peace' THM Tt 371 T 1922 i <l ifrehl
el R TG TR T

ST E, 791 E, HA9: (7 3R 359 S1Ad Sl
et 21 39 GHISHRUT i ST T AT <l
Torem e S 2

(iv) Soie[ 1 HIUE Gom FEifed i 8, & g8
TRl ofaRen ® 3@ frefafad aietor & gr
QT S Hehell B—

n=1,2,3.....

nh
m,vr = — (2.11)
21

ST ‘m, e W FeEEE, v o den
39 e 1 e @ e seleq swa 2
3Td: Teh SR oherel 381 shell W ¥H Hehal €,

S SIvfI |7 1 AE h/2n 1 qUlsh 076 SHT|
TOHT Y § FIVT Haw Faited el 81 e o
IV For oF forelt Tk Falifed A &l DEHT T8
M I 3l € dl Tafehton o1 STaeioo SAeen Scasi

RV T

58 YehR Seq9M (m) 3R e a1 (v) 1 OAEa
ae Gam Bl 7, SU YR R0 WA (angular
momentum) S 3T (1) 3R HIVTF AT () T
TUFES B 81 m_ FEH et s o fo, S
e F = SR (1) e FT IR wa | ¥gH
T R

HIVE FT =[x ©
E|2’3ﬂ”|%h‘l=mer2 3R @ = v/r &l v {FE® a8

3T : HIVE HoT = mr*xv/r=myr
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Bl B o7 Hedere o1 T gt fagia @8t @

&l e 7€ wRo ® T oo e s € e

BN T IR T TR Sreeened i Helisl o fa=er o

fowa & & 7€ forega SIFRRT TR Sfed 21 oTd: S9

3T 1wl o T S| 9R f9g1d o AR

RESEER G NI

() TAHRM o foTu TRl stawensti &t n=1,2.3...
% BN T R T ¥ T [kl g
Fdqled HE&AT (principal quantum number)
HE S ® (TS 2.6.2)

(@) Tt sreenst &t feenst &1 fH=fafed &9 °
e feran St 2-
r.=n’aq (2.12)
Sl a,=52.9 pm 39 YR TEE T ST,

5 “aIR hen’ el S ©, St B 52.9 pm B B

HILROTAAT BEgIS W] | Seiarid g6t el (n= 1)

H UM S Bl n o e o |1 - ol O gl €1 TR

vl o, g AT W R Sreerd g 2

(1) 3R | Hafud Ted Hewequl 07 TRl ferwen
1 Soll 71 39 TreAfalea oo grr fan st &

1
E =R, |—
" H(nzj

ST R, 1 figant feeria, (Rydberg constant)
HEd B THR WA 2.18 x 10'8J el 2| feraw
sraeer, T8 qoree eTa%en’ (ground state) *ff Fed

W&n=1,2.3.... (2.13

: 1
2, 1 3 E,=-2.18X107% (777) =-2.18 X105 |
n=2 oell T e & fag S E, = -2.18 x

1 .
108 (57 )=-0.545 X 10718 J. gl fos 2.11

BIEgIST IR i fafe= Tt steenesi o Sefl-wald
1 Serte i fE@En T {1 THh el 'R ma’
T Sl 2

Wd Sea TR % 9E § g el €, e
Foit k1 A I feaan S 21w feafa o sl
& & n = co 1 TR o § Hafud i @
TN SITARTA ETESISH UTHIU] FECl &1 9 Selae
e R AT Bl € 9, shen o Iufterd g

R IR CRI

2, T Soll T Scao Bl & 3R THHT Foll 1 B
STt B 1\ (2.13) § sk g gt o g @
3R ST I Tl w1 HI T M n =0
oo § 39ep i w1 uiidn 2

ETESIST W] o o SRR gereriieh

it (E, ) ot @ ot 82
BIESIS W] | g1 T9a Hefl | soaed o AH |
1 fog &1 © (W 2.13) | 98 kv fag
Tl €2 39 w1 T &1 e 7 ® fop wwmnop o
TATLA hI Soll 1R T § Toaa goiagiH § A
B fer (rest) 31oeen # w@ds oA 9€ oA
Bl B, S TR W ed g0 W el SEeRT St i
v A fomn st 21 o & guen o1 aw @ fR
THH (2.13) H n=o @ AW, 98 E_.= 0
W B €1 S € Seiee AR o Ui Sl @
(SE— n ¥ ?), 99 & E, % fg 7 sed
STl ® SR IE 3Afueh HMcsh Bl STl 81 9 n
=1 2, 9 S 1 AF Ty Ak RoTcHS il
2 3R uE wan TeQ fus Tl e 81 '
‘qeTEY el HEd B

(%) TEGSH WA | SUed Tk Seid o THM,
3 37T, f oheret Tk el el §, W ot
R < Tagia i @n] R ST Gehdn 21 ST
He* Li?*, Be®* 3RS 39 YR o ST (TSN
& o T wedd §) 9 Hafd T
TS HI FU AfAfed THiHor grr <t
S Hehdl ®

L[ 22
E ,=-2.18x107"® {F]J (2.14)

e &t Frafafea geieo grr fear S 8-

52.9(n?)
I, = Pm [2. 15)

Z
el z wEv] gen ? dfamm eiR iform
AT o foIT sEeht W HHY: 2 3R 3 71 SWie
iRt o I8 fafea 8 foh 2 o =g o @l Sl o
M 31fush R & ST @ e e %9 @ St
21 5T @1l 78 ¢ T soiag Ik W Seargesh el
g 2l
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TET] T G

() 37 HeqsTl | T Td GY Seiaei oh ol ol 0T
F ft gva 2, Taf o foau uw o
iR F8T el & T B o w9 9 At
W AT o S o WY SR 1 o Sedl €
T YA FEH FEAl o S oh Y T8 Tl B

2.4.1 BISSINH oF I@T WeEH ohi ST

IR o Aied @1 SUART Hich @€ 2.3.3 H Fa T
TSN TRV o @1 TFZH i AR qEHE €9
H 1 ST Hehell 81 91 S SR (ii) o SR, Fre
Y 39 Y& d@IeH &l hi &l ° T wH W
fafertor (Sei) o1 STEeiUl Bl ®, i fefentor
(i) 1 IS SeaH o Iod | 1 Fal &t IR
SR T THT T T BT S| & HESA o s o
Sl o AR I 3E GO g T S weRan @)

AE=E,-E (2.16)
gHIHTOT 2,13 ST 2.16 H1 Wigd W

R R . ‘
AE:[—H—EJ—[—H—?J (ST n, T n, FE: SRR
: :

i

3R 3ifem e 1 TERE FW ©)

AE =Ry, {ni?—n—lt?}:zwxlolsa(ni?—ni?j(m?)

HHHOT (2.18) T ITART hich Bl oh TR
T eI § WA g (v) B e o S
kel 2

Vzﬂz&(L_L]

h hin® n?

1

_2.18x107"J (1 1 2.18)
6.626x10*Js\n? n;
=3.29x1015[i2—i2JHz
. n
1 - (2.19)
TG -G () T8
v Ryf1 1)
Ve e\ ) (2.20)

_8.29x10%s(1 1
3x10°ms™

47

L_L] ¥
ny ng (2.21)

WWﬁn?ni ﬁ'{mﬁff‘ﬁc
M Yo BIdl © a2 ol b1 SYereiyor Bial
T 3R S WA W n > n, 811 €, AE RUTHE
B B 91 Sl o el B

efteRTor 2.17 Rger wfietor 2.9 % S R,
9 9 Tma W SUs gEife el gh Wi
R T o1 ek STl BISgIS UXHTY] <h STasToYl
qq IS Waed | YIS WagH W@l TH favm
GHAU o TG Bl @1 hE ESgleM AT o
Tt g | %G9S HHHU1 2@ S Thd 2 3N
I8 g TeHt @ o Bl 21 R St @
1 ded 3@ o W A w @ fR uw wmm
<A A1 g o oA wie srEwifia o
IS B B

SETEIUT 2.10

TEENH WA § n=5 o W n=2 3l
el FehEUT % SN Scfer IR 1 g
3R - = et?

= 1.09677x107(

T

Hifh n, =53 n, =2,

Hd: 3 HHHU ¥ oF AU H ek TeRHT @
T B B

TR (2.17) §

AE =2.18x1018J[5L2—2i2}
=—4.58x10"°J

TE IS el 2

I i ST (S ol IRATT & €9 § o
BU) 3@ YR & ST Fehell B—

_AE
h

14
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_ 4.58x107"°J
6.626%10%* Js

=6.91x10"* Hz

ISR 2,11
He' &1 YUYW el W Hafed ol ol IO
HIFT| I Iaq1gT o 39 e o) B o Bii?

&
2.18x107'8J)z2
E, =—( 2 ) atom '
He'sfau, n=1,2=2
-18 2
B, = —(2'18X1§ D) _ g 79x10%g
GHIRLOT 2.15 ©§ e w1 B & St 2
_ (0.0529 nm)n®
" Z
dfF n=1 3R z=2
2
- =W:0,02645 i

" 2

2.42 ST AiSA I HHET

Y FE G3E T % TEgeE WA w1 9R Aied

TIHIE o AR Aied ¥ g A1l SIS 1]

T TR S I A (- He', Li2*, Be®

TIfE) o Y@ WeeH 3N e i e w

Hehal o, ek dR 1 Hied FHAfareq fagst =i

A &I HL Hehl|

() ufpa el qh-lhl gRI U SEgIe TaeH
¥ g 9@ [f§F (doublet), 3eifd IE-TH
fror < Y@Mt 1 e s ° fawa @1 T
Tiee BIEgIS oh STl 3= YLATIST o TaeH
S A HH B TEHY @I ST o AU,

R IR CRI

Biferam g, fSaw sherel 31 gl i €, 9K
o1 fagia gasia &= § e i o faued
(S gv@) a1 forq &= &t Sufefd o
et YEnstl o fauqred (Wreh-9e) i T
FH H off fawa @
(i) Id H, I8 TAST oh qHES S §R 370
TAM T FAA H RSN TG F GHI
T W H, ST T e A o W
1 G o A TAI0N hi SATEAT H Tkl

2.5 UTHTY] ok Feied AtAehtd RIS ohi 3T
IR Hied H1 HTA HI A H WA gL RATIRT
foru sifrd SUg SR WURY Hied & fohm o
Yo U Tl 39 R o Aied o o # 59 |
el qeAli 1 SAferk AMRH T, o frefated g

() %A 1 5d HTeR
(@) TTESHeRT &1 SAffaaar &1 fagid

2.5.1 g Rl §d HFABT

g ifaen o= < st 5 T 1924 § wfmifca
fohan T fafertor 1 T@ %7 1 ot §d TR F=i¥a
FHT AIEW, AT FF B H7 qA T I W& h
07 B =ET| 39T 21ef g © TR o o wie W

T F |l
(1892-1987)

Wi iR SRR T 3 S
= T 1910 o & § H@H TR
R fde™ vell yom favaasg &
A Hed-TEn & foag st
e g3 3o a8 fogm &
gfa St w9 WA @ T I
1924 ® 3511 URE fovafoae™
T SLua-d. &1 3wy g i
T 1932 ¥ 31O sTaehTr Wit ¥ W 1962 T A
g fovafasmem o am=r ®I

T 1929 ¥ 3= difqent § Feel TR YH L ok
TG TR T
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Holl U @< B ®, SHY aE el i ot Ham
IR q-3eA B e siivell 5 39 qoh oh SMUR |
ol Tl oF @l o fa -3 (1) qn Ha (p)
& o9 fAfafad gay aamn—
podn
mv p
SEl m U HT SEHM, v SEHT O AR p TR
AT 1 3 Sivedt & 3 foeml 6 gfte yEmi gr A g,
S IE 2@ T o seiael o g 1 foada B g,
S a1 deror 21 39 fagid o SER W SeieRA
Qeuseft skt ToT BT T, S goreel o aXT S SRR
R 3 YRR MG 7, f99 JehR Tremor genssft
T YISl hT AT Wehfd W amenRd ©1 M
SRR SMe-shE W Toigei anaEl Th Hewul
YR €, Hith zE TRl erfagen owq w1 150
AR TAT ST HTh <@ ST ol 2l
Ig &AM < Arg 9 7 fF T el o STER
Tk Tl oeq § WX o @&l B ©1 WIHRO
T h1 AU FHATH BH oh RO ST Hefud
T-2e gl S Bl © o Sk X SR TN T el
Tel 5 I, W SRl 3R ST ST H Ul
fSFehT oAU Sigd W Bl €, ¥ Gafea qar-3e &l
AT gRI e St @1 g9l ¥ fu e ufors 5
oA w9 9 fag #3d F
IS 2.12
0.1 kg %eA9H 3R 10 ms ' a7 & 7fq HT @
Th T3 HT W34 1 S
&
T el THRIO (2.22) % SIER

h  (6.626x10 **Js)

mv  (0.1kg)(10 ms™)

(2.22)

=6.626x 10" m (J = kg m®s™)

IETEATT 2,13
Teh TR 1 FEM 9.1 x 10 kg 1 AR
TEHT TS e 3.0 x 102°) ®, @ THe
-3 o B2

49
'
<ffer Tfas et = %mv2

_ [ZXWWJI/Q

m

(2x3.0x10*° kg m>s> )"
9.1x107°" kg

=812ms™

=
mv

__ 6.626x10™Js
(9.1x10°" kg)(812ms™)

=8967x10"m
=896.7nm

IR 2,14
3.6 A° T-3o4 WeE a1l Uk WIS o SoHHH
1 IO HifeTTl

'

L=3.6 A=3.6x10"m

IS T ST = WehT3T T AT

_h _ 6.626x10™Js
Av  (83.6x10°m)(3%x10%® ms™)

—29

=6.135% 10 kg

2.5.2 BT Rt Aiv=aar fagia
7o 3N fafRTor o 3el SRR o HoRa®y T SHA
ifer SRR SR geaeRt ¥ T 1927 H Srfiyeraen
o1 fagia fan s9er o ER, fad soeei +1 9e
feorfa iR =) a1 o1 Frefor T @Y 3 3T e B

h
AXXAp, 2 2.23)

T

Rationalised 2023-24



50

3197e Ax><A(mvx)2l R AX XAV, >
47 41tm

Wl Ax o1 &1 feafq & srffesar siR Ap,
(Ap) HIT (3Tera 1) H SAfTRfeal 81 36k STIHR,
ot et w1 e fearfa af wened & w1 ferftor
T T FHET TG 7| TR R H, A g T
faeepe wet feafd @ @ (Ax 9 ©), 99 Soieid o
a1 H A=A (Av,) A B gEd @, 3]
T 1 AT T 96 W6 € (Av, ®9 @) A
Tt i feafq (Ax sifaer) A =&l grftl 39 U
g gt w1 feorfd s1emn a1 W pw Hifaw @
forg S, it gHer Ao BHI T ST & W Bl
HAffe=aar fagia %1 T IR & G GEA A=
TE AL S Gehell B WA e fof wiex o foreht
aiffed UM o fordl SIS 1 HieE 7 % fag
HITY B 1 8| 79 U GRomg He T2 B S
HT T H TE-GE AOH ok fAu SgeR! FETe i
R 9 %9 THE ale Tafed SUHT T STAN FHIAT
B TE YR ToiaeH o1 feufq i fuifa = &
T, aaeR! T UH UHE 1 etervEshdr B, foren
3T S 1 fametl @ o1 Al ¥ Bl solaeH
1 e T e o5 fore & 5 e o forga-gaea
fafeRToT ERT WETS ST BTN W WehTeT 1 aRa—oFA
T it fomett @ & T wifeT, W U@ W
IS T el 9gd STfen Srftl TH YehTel 1 3=d

. h . . :
o ( =x) AT I SR T ThUT W ST

ot § e & < feEde 39 ufean @ ew
soige @1 fefa o Sl fauifd &2 o, g
THTA T UfhAT o ITA 8H SHeh o o aR H 95
HY THHR BT
rfafyeraar fagia =1 we

BTEeert o TfYEdar oM &1 T wewagul fafeared
e ® o 7g Trom ffv=a amt =1 989 9 (trajecto-
ries]&@f\ﬁﬁﬁaﬂ@@w%lﬁﬂﬁﬁgmg@
1y f=-fa= s W suet frufa wd an 9 fauifa
feman Tan €1 4fg e frdt T e W ww g @

R IR CRI

feafq wd am qon 39 W 3T &0 H1E F W@ Foll w
SR €, Tl T8 o1 Wehd © b o5 o feRdt wHe
o fire el W e 31a: 89 ge frend e € T
fordt fire =t feufa o 31 @ s weiv-vr fafvea
B ST 1 <R T S Rl -ty fig
o fou ws i sHeht feufa wa o & faufor fedt
&17 Frenefa o fepdl ifisd &< oo Gua Tl 21 safen
TR o FEU-UY o 9N H o1 HE G99 e 2

BESHe SAf=adr fagid 1 g9 shad &
fiet =t 7fq o fou 2; T fiel & fau 7w g9e
AT B €1 T S F T8 GHA S Fehell &

I T e (10°kg) §90H o fie W
st fagia o fe=n e, @

AV.AX =

4m.m

6.626x10°* Js

AV.AX = =
4x3.1416x107° kg

W Av.Ax 1 | SEE 9 TS 0T 2
TEfAT 98 el S ehal € o el emer & fiel
(1 389 =g fiei) o fou foum @ @ dag
arffyeaand frdl arsdfass aftomm &1 7&f gl

THN TWF Serde o 99 geH fie o faw o<
U FTH SAfys Bl 21 TE stffvedad aredfaes
R 1 et €1 SeEnd- Tk 9.11 x 103'kg
SN A Serae oF foTt STgsier] SiHfeadd fagid
o STER—

AVv.AX =

4t.m

__ 6.626x107*" Js
4x3.1416x9.11x10%' kg

=10*m?s™

Tl 9@ g © f Ak soee #i wEl
feorfg 108m =t stfafyadar 9 SHA &1 999 i
FA 7, d o W AEdd Av 1 HE Bhm

10*m?s™!

10 ~10*ms™
m
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g SAff=ad gat itk @ o sele™ &1 ar
SHefstl | T HIT I A il FoREmd STaERon
SYTHITOTR Hiferd R Tk | 3T 3Hent 14 o8 & R
T @t forfa g Wam & ufyrg e
Wfaehar &eA | Ufaweriad s R, ST Ueh
TOEE foT T T TE HaT W T@ar §1 U &
CHY] o FelieH AR Hisd | Bl 8

TR gt ((1901-1976 )
R BTgSFeRt o B foraforene™
YT 1923 ¥ Fifdent § drea e,
%1 IUMY I il IR 79 Th
o TR o o 1o i W e
9 I i 99 37 § i IR ok
e foRaT 9 1927 W 1941
Tk it T o wifdest o WheR @) fgda favags
o SN o TRAY] 7 R SHT STHAM o JAR 9
TG o 9% 5= TS | iRl o Herd wlish FEIH
w1 T3 A1fa fohan T 9 T -9 qoarie!
91 9 1932 & 5 Hifqen & el TEhR 9 R
T

3AMEXUT 2,15

Teh A UG IS ol IUAN hich TRt
TR § SR & 0.1 A T o i 3TwT
feafa S99 o foTw ygea B 21 39k o WO
o afifed stffyemar @« 22

T

Ax. Ap=4£ or Ax. mAV=4£
T g

h

AV=—
4m.Ax.m

Avd 6.626x107°* Js

4x3.14x0.1x10""mx9.11x10* kg
=0.579x10' m's ' (1J = 1 kg m*s ™)
=5.79x10°m s’
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3T 2,16

T T i 71§ T FFHH 40g T T 45m/s
21 A T Y 206 FeMAAT S ST AGN S Tehell
g, a1 feafa o sifafe=aar =1 o s

'
fa o 29 w1 eAffyEad €, g
45 x i=o.9ms-1
100
TR0 2.23 T SYIN Hich

_ h
4tm

\ 6.626x107°* Js
4% 3.14%x40gx10° kg g ' (0.9ms ™)
=1.46x10"° m

S gEHl YA AfF oF S HT AT
10'® of 9T 1 ST UES Sl S g © 98
Full o T Affreda fagia aRys Ao =t
g erefqul wie freffa T e 2

T HISA bl TaReTar oF HIOT
379 SR Hisel &1 fawetdr o HROT i 39 TH Tehd
g1 9R Hisd | Uk Toie Tl Uh MG w01 oF &9
o e o I/l IR fAfved e wast o gEa
T | Sl €1 56 A | selaei o aiil-oleio]
i foam & R T 1 | ue w Ol e aed
R feman ST Henen €, ST gt i W@l fefa
AR W& AN I TH WU Td Bl gTESE ok
TagTa o SITER, UE G969 el €1 39 YhR SEeSH
TRATY] T IR HISHA 7 o §9 o el FTER Fi
FTRE Ul B, dfoek wEeHe stffveddr fagia o
fauda ot 21

TH YR 1 Tesl HHSNA! o HRUT IR HSH hl
3T JTATILST WX AN el R S HeRTl o7 T
e o aR H U9 faari &t stavasd o, 98 urea
AT Hige Fed o qUI-hU ol Sl TEER 3R
‘TresHert THfYedar fagia’ o STgEY 2| TE J&en
Fif>eht o ST g1 HHel g3l
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2.6 UXHIUL okl SA1EH JMAhT HiSeT
S qd T Sqerdn T ], e o T ok
% MR R fowfaa fovama it gr T aered
(S9- fiRd U eeR, =eohl ofd g4 U8l offR),
fSTTohT SRR VT SIT B1aT €, T T BT TheTaTgeeh
T fohan S Gehar 7, fohq W& 39 etfa gem s
(- gorRl, eruEl ofR wEmEt) Wown fRe
ST €, i 718 forhet g1 Sar 81 UEl BiH w1 Rl T8
2 for forama aifent 50 €9 @ T Fol o6
3 HIER ! Tehoudl qe AH¥=adr 2™ =1 Suam
A T G oh SEL STER i A W TR e
fagm =1 watew =iyt (quantum machanics)
Fed
A gew segett 1 Il H1 TeFEa o s €, =
T MR HU AT ok o7 <9I € e W aege i
T o el b1 Ffved ot ©1 S Faied Fiteh!
oot aegatt (foreh fere afar 7ot eifa & ) W
o] fepen < €, qe Feramra FiteRt o aRoml S
& IR W B 2

T 1926 H o g SR 3 gifesr g
STCT-3TeAT FIEH FAMeh1 o1 Torehre feran T ==l W
T sifesk g/ fasfaa ‘Faien aifant’ W & ==t
AT, S a1 i o forErl W e B

Falen AfFRT H A THEHE HAfESK gM
wfeifsa feran T hek forw 3= T 1933 ° <ifdert
1 Fdd EHR YIH R T g8 g, S
Felt g ST T Uil & Rl SR @R At el
SRR I A § WAl B, ] e €| SEhl e
FH o fou 3=a nifora 1 aftuea 9@ g1 STavas
21 30 Rt ! fafa=r feem@il W o] 3 & 91"
W Bl oh R B 39 M i wHesti o 9

T e (S8 Tk ] A1 3], fSrEent Sl
g o WY uRafdd el el €) @ faw sifesr
GO 1 TG YRR foran ST 2—

Hvy =Ey
W&l H Ush T Wk (operator) 2, =
‘e’ w'd 71 difest A aarn f& frem 1

R IR CRI

A ol o A5k U TH HhNeh i oy for@n =1
ehel 81 TRl fepma 1 et Sotl, SHoh SR
FHU (g 3R ) 1 TIias el ol ao
Rl o o= TR Td Fiqhyul fave ¥ Fafea
21 T8 W % T W E 99 y % W WE 8

ETSSIST UTHTUL AT STTESK |HehIuT

Ta TSR THHIU hI BTEGNH THY] o fou o
foper ST €, 79 S TR o WHe Hol-&R 3N
Ik HTA TO-e (y) WS B 21 A Fafed Sl
TR qAT Ik HIA - fSsR-HHR o g
% HAEEY @ B El 3% dIF Fdien-gemnsti-
[f&7 FEH-H& n (principal quantum num-
ber) fomisht Faiey T l (azimuthal quantum num-
ber) de W FACH HEA, m, (magnetic quan-
tum number)]mﬁﬁgmﬁm%,ﬁ BIESES
HH{eh{1 o WIhider g1 § W Bidl 21 S e
et ol T o & ?, @ ST G a-thed |
TR o AN W WEl WM feEmE el @
-l Teh T ot 8, TSeeht |/ oRam] o
TAHRM o fewsl Wl a2 sHE wE
difqer eref & gla1 B1 eSO SR SHeh wHM
TIPS o TH THh soided aUT-hed &l O]
F&& ' (atomic orbitals) F&d 21 3H YHR & Teh
TR TS % - T SoeRl e

el sifesr sifegan & et

o S 911 I T 1910

o g sdifqent & o
foafoae™ 9 @ a2t =i

Iy T | ik ok e

R G1 1927 ¥ 3I@H afed
fovafaemea o wie & 91

FEIR G T 1933 H

feeeRr @R st w1 Hfifa o

foRi & o SR FieH SR F9 1936 H 99
ATz e Tu) SAfega W ST o SHHT & 9%
S 3= e % 9% 9 w1 A e e, 9 sl
(Safe) =1t T, STET 3 TE 91t 9 W1 9 1933
o 3% Nuwn. feus & o 499 ®9 9 Gifaht &
o EHR W TG e
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HEAd &1 Teh A H et fog W gerse ae sH
F1 Wi 39 fag W |y> % wAO e )
gESSH AN o fau Faien FifAst g™ 9T
RO SRS TV o TagH o 9t Teqst &
Yherdrgdes qrIfeR (predict) F3d 81 39 tfafia
e 39 ' uRERAe &1 o e W €, W 4R
Hied g T &l hi ST Hehl |

SMESR THRTUT hi oE-Foiag AT T oA
F W Y FD HiSAA TH A & Tg-gere
T o fau gifest Tt &1 I8 (exact)
A TRI A S Fehdl ol $9 oA il Al-ehed
fafy = ST g R foRan T e § MO
W qal ot € T grEeie o eifdiea ot RS
% HF TGS WA ok Hehl W dgd AR
fr 7Y &1 57 g T e § o1 s ok
HNU Bl 1 Told: e P B 8 W &1 3
3T oF SUGEE! 2.6.4 AT 2.6.5 H U foh ag-aiee
TRHIET o herehl i HOY n SR [ FeieH Hes
R At w8, STafh BRI WA % Herhl wi
Foll oheel n el HEm W S 2

TTAT] o FEiEH AT AISe o W@ et
QLHTY] k1 FAIEH FlfAeh1d Hiedd GLHTI-HTEHT 1 98
o ® < TRamge W sifEsR gl o) S 9
W B ®, WA ok Fed AHE Higd oh
eyl we Frefatea -

1. WA | Sl Bt Sl delfed Bt € (33
T heil e f9 A & & Fehd ) | S
o feru—sia TR ¥ e e @ &l 2 2

2. SolaRiHI oh A S U % RO Slfed e
STl 1 Afede e € SR sifesR @
eIl & 1A T B &

3. frdl oXT] § Sofeeid i el feufa qen @&t o
1 TH T 1A ALl FRAT S Hehell & (BTgSaT
siffaa fagia) ord: forddt T H Seleeia ok
9 <l G T e e S wehar €1 sEifey
Y TR9] o faf= fage W soeeia o §F &
YIfIehdl (probability) &1 Heheu o aR | a1d
X E1 38k 9N W 9 I Te

4. TRt uwHTO] B TG oF AT-WeM Y @l
“URHT] hefeh’ hEA B S Teh 1B GRI

53

fFEl ToeRA ®1 STE # S 2, 9 89 U
FEd € ff Tolaei 59 e ° Sufeerd 1 <fw
o e o e e e o s
d: TREY] § HE AT HeTh el &1 AT
I SeTaRIoR T, 37 ' Uk SoiaR hetsh all-
el A1 herhl TR € STHIRG B1 Uedsh etk o
TARZ hT ol Y= Biet 21 Forlt off merer o
¥ 31feh SoERA Té T Tehd ¢ Rt Sg-geieR
Y] | el o Sed g¢ FH H fafa— werhi §
THRA W W B oFd: W goeeH T o
Y% TR oh ol T ek qul-Hor sidl
2, S 39 Fae H ATenatE g §, foes
TSR SUfterd B 81 W] | Selded o an
4 Gl SHHIRE SHoh hgleh qU-ed Y o
IR el € a1 FaleH AGER o g ¥ H 39
SFFM 1 U BT GG B A 2

5. Toret Wy H TRt foig W s & Sufeed B9
T ARl 3 fog W Hgeh qT-He o o9 o6
T B ¥, St 5 g W |y?| e
" (probability density) el Sirdl I
THEN oS B ¢ TRl uwmmoy o fafw=

fargell W |y°| & W | iR % WRT SN
I & T UaT TOIHT W9 &, W&l W goiae i
o U W w HAre i g

2.6.1 HyH FR FEEH HE&TT

fopelt THT] W e herh W9 B §1 UcHR ®9 |
T HEhI | Ik AHR, AHA AR Afufa=rg &
UR T AR fHa1 ST Gehell 1 B SHR o HeTh
=1 31 7E ® foh ek o I SeieriA o 9T ST i
iferehar SAfeh €1 TEt YRR, St SR sifafemma
Ig Jdd © foh goie O S Y Witk fRdt g
fegm i a7den we foen o siferk €1 weien Hemst g
AT Shereh] | ST a1 S Tkl €1 Yl heteh i
T wen FEmst n, 13 m, 5 < S
& 9dieq W& 'n', U AIHF Ok 2t 7l
THHRT THE 12 3...... S & Tohell 21 T Faled T&
Y hefh o SHR 3R T €< e STH! ol o &R
T vl el 21 BEeeH 3R 59 S et (Her, Li2t
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M) oF foTy o8 3okl €1 heteh o SThR Tl St ohi
f3uifta =an 81 g7 FeieH H@n W R (shell) F1 F
Tl STl Bl n okl W S oh W1l STAd hefehl i
e off Tt 81 38 'n? g & S #1 n % ffea
T 1T 9 ok faw 9+l hereh TRET] 1 T R T
g1 3% Treforfiaa oferi gy <wien St e—

n =1 2 3 4

M=K L M N

T Jdlen G ot 98+ oF WY Ha H AHR
a5l 81 T TSRl B, geiaeq e ¥ feord 7 )
<feh Tk RS seaR i UEfiE e ¥ R
B o foIT STl 1 STevTeRdl B ©, 37d: n o 9gq
H FHeF DI ol d |

faivitar Faien W& ‘1 1 FHersh FdeH e,
HEH RV T (orbital angular momentum) AT
‘lﬁ'ﬁr Fqeq & (subsidiary quantum number)
off hed 21 TE Hew o Ao SR 1 g
FLA Sl noh RE T A o T (e 0 ¥ n—- 1 d%
n AH € Gehd 71 1eiid n % KT T AE ok forg 1 ok
AE 0,1,2,...(n—1) & Fehd &

SN~ & n =1 €l §, I [ 1 sheled Wb |
0 B 8 n=2 o fau [ o §9a §F O @
| Bl Eehd € n=2 & foIu [ & §9a 99 0,1 3R 2 Bl

YdF HE B UH A AE IURN (sub-
shells) AT I9-&X (sub-levels) B %I ot H=
1Y H SUHIN FT G, o SR B S| SIE0N—
& I (n = 1) H ohelel Teh IU-HIT Bl ©, S 1
=0 o H Bl Bl T FHR (n=2) HW H &
IY-H (1=0, )n=3 ¥ T4 I9-& (1=0, 1, 2)
B Bl n % 3 9l o forg off tEn feren S gehal
21 Torell =191 o SU-shivl =l sl saien we&m (1)
TN YT Y B 1 ok Tafe= 5l o | Su-ehren

w1 Freferiea foel gr < St g—
[ oh A : 0 1 2 3 45 .
IU-HIY & foau

HehaH (notation) s p df g h...
qreht 2.4 B S TE g F9ied W& o fAau [k
Hue M 3R a0 IU-HI9 oh Hehad €T T 2|

R IR CRI

T, HeTh TS TR e
‘pen’ den ‘hereh’ 1 e WEM e €1 when (TS
R A wfaufea feran) Tifies oF =R 3R T FasR
9y Bl €, T geierei Tifq shear @1 ‘gEsEe o
siffeedar fagia’ & AR, Soiae & 39 9 &
HE FAufor e eEYe 81 31d: 9 1 wanel w
1S ot e TEl B e Afkded i weft off
AT R ST AL S Fehell| S5k foolid etk Uk
Fic FRE GRON B gE W] § Rl
TR o - Y 1 G0 Hl g 5 A
Fellen Feel (n, 1, m) GRI YT foha ST Hehell
2| THR T Sl o el IX e e g1 o
T i e T A §, T e

% o, s |y[* o e et 2 2, ferelt e
o fordl fog W |y[* 39 foig W Wferdl st &1 7H
M 2, Wik T |y[* 9 3T ST wfaea
FOAA B 2 |y IR T BR e (faw

I T el Sl ©) T U Selaeq o
SH SAFAA o AT S h1 TIehell shi ek hdl 2
(Tl W AT T FT UF FRO A E T |y
o e & T &5 ¥ g & § §¥en Tdl §, W
T B T 999 H 30k AM i FR THT S
Herdl ©) | foret T e ffy=a steraa o seieed o
T ST H et WA |y[ SR W S St
o HE UGS I SSeH I 1 S Gehdl &1 39
YR fRdl Fersh § Gfaa See foaeor 1 uar
T HHE B

g’mﬁu h&lch FGeH HE&T (magnetic or-
bital quantum number) ‘m’ HFT A& % 9
ekl o Ffam erfufa=rg & ar o S <@ 21
foret ST-sw & AT m, % 20+ 1 A9 & €1 39
T 1 39 YRR fear S 2

m o=-L-(-1),-(1-2)...0,1...(1-2), (- 1),

HA: (=0 o AU m, F TH & Sipd 71
0 BT, SA 2(0)+ 1= 1, Th s Herh el 2l
=1 % faT m=-1,0,+1 & THaA T [2[1]+1=3p
FF|| (=2 & AU m=-2,-1,0,+1 T +2 (4=
d HEF) T GHdl T TR & R om, F AH | @
AR | % WA n W Ww e g
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TLAY] T G
WNOMT 2.4 IU-SRITT Hehed

n L SURITT Tehad
1 0 1s
2 0 2s
2 1 2p
3 0 3s
3 1 3p
3 2 3d
4 0 4s
4 1 4p
4 2 4d
4 3 4f

et Ty ¥ Yo R nl R m, WH
T N IR foRan S 21 o1 Faen gemet
n,=2,1=1, m=0 g S0 H&h TH herh Bl €,
S TR HE K p YR H el 21 FRl S @
qifersrT § IU-F191 31X ITY Hafd waehl o1 g&
1 Heer Tz e @

okl ol1l]2]3]4]5
IY-HITT GohdA s |plalflg |n
HEh hi TE 13|57 |9 |11

TR WElhUT /s : fohdl W] hegsh o forg
fafed <iHi sie Hemel % IEeR! T, AR A
sAfufa=Te 1 TRWif & § WEa e T Sl B,
ifeh TIg-SoRgH AR | < U W@ T i e
F T 3 Flien et wia T ¢ T g W 5w (3
W TH-E) 9l 9 W e ((fF W uE-ue)
2R 21 A ien Hemet gR STEf Sl o STelel Te
TS AR ST h! U o1 Fohd e B

|1 1925 SISl %ﬁﬂéﬁm" (George Uhlenback)
3ﬁ'{ ﬁﬂx‘sﬁf TMIefe (Samuel Goudsmit) 3 Teh

55

‘SARA-TEh T FAICH HEA' (m) el HRcD
T ST e W Stk oF € Tl il 7, S
T4 o =N AR TR HISd THT YAl T 1§ W
TR T B1 T I H- Solde § e #iR
ST o SAfARed WS (intrinsic) TEERUT IV Ham
@W%IWWWWWWWeCmr)W
21 38 fopdll [ gU o1l o wer < il @
Twd €, 7 ® yoww s §en m, % 30 9%
feran T Tehel €1 m_ 1 HE +1/2 a1 -1/2 & ekl
%IﬁéﬁgﬁaﬁﬁWW(spinstates)qﬁ
Fed 1 W AL WS q 1 (9 9= T, spin up)
3ﬁ'{¢ (ﬁﬂww,spindown)mmaﬁ%l
fafr= m_ o a1d @ soiRA (TF +1/2 3R @
~1/2) foadia weevl et sea €| et werh o 1
T 1fereh golae[ e @ TeRd €; T IHT goreRHl 1
foadia g=rhvT A1 =mfeul
o9 H g9 I8 e Tehd € b IR Fien ey
Trefefaa SeRIiEr <t B—
() n Y I H A I S| T HEF FI SHN 3
HTHET B qh ol (eiid e 2
() n® HEH n II-H B S| 1, e I AR
A 1 Feleh WehR o SU-hITT | (21 +1) HeTh
B 2, 37 Yk SU-hIW H U s hEh (1=
0), I p F&F (1= 1) 3R 5d F&F (I=2) &
THY ¥l | S TE F GG TOFEH WA F
ek i el 1 o FERo e ?)
(it) m, herh o SIATTE i TR FA 211
feu T foreht 9 6 faw m, % (21+ 1) WF B4
21 Ta N & W Y SU-HIv H heR &
B 21 3T 31 e © ToF heren! w1 wEm ST
srffa=mal o qiiehl o aeR Bl 2
(iv) SIS o TRl o SIS T m_ S 2

IEEIUT 2,17
T Fdied & (n = 3) | Heferd FHafehl o
el H&T 4 et 82

'
n=3% fag, [ % 0,1 a1 2 TF 999 =2l
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AT T 3s Herh Bl €, fomeh faw, n=3,
1=0 3R m,=0) T §; I 3p Ferk & T,
S ft n=3,1=1 3R m, =-1,0, + 1)
2 21 3 YR Ui 3d HaE B 2, fen
ftn=31=2 3R m=-2,-1,0,+1,+2 &
gehdl 21 3AfAT weTwl w1 A qEA
=1+3+5=9 H&H ® G&A = n°, 37AqTq 3
=9 HaY H ITANM Heh O GUH AH T
foru =1 Hd 2

SETEUT 2.18
s.p.d.f Gohad &1 FATT Feh Fefafed aien
el ae ek o aR H aael—
(F) n=2,1=1 (|) n=41=0,
(M n=51=3  (F) n=31=2
&
n l HEH
(F) 2 1 2p
(@) 4 0 4s
(m & 3 5f
(=) 3 2 3d

2.6.2 UTHTU heTehl ohi STTERfaAr
ol TATY] | Solaeid oF et qUT-Theld STeEl i
1 T SATH i Aifqer 212l &l e 81 € shere
Sﬁ’eﬁ'ﬁ&ﬁ'&w (coordinates)ﬂﬂ"ﬁﬁqw
B 71 Fafy fafa= wamkl o fore r (Afas & <)
% He o B9 § WA qU-%er @ 9= g g
(a5 2.12 (F) Is(n=1,1=0) 71 2s (n=2,1=0)
ekl oh 39 THN oh 3@ i oFed Hdl 2]
A iifaes fomt He e o warn T Tt
fog W qT-wer 1 o (Stefq ¢? ) 39 fag W
TOa o B HT UIeRAT i g 21 [ 2.12
(@)] & 1s A1 2s HaTh o Q2 o qRedT
roh ®e oh &Y H AT T ] T8l Y 3@ Tehd
g fF 1sau 25 % o =1 21 ¥ 2@ = el &

R IR CRI

160
(=)
120 1
S
> 80 1
40 1
0 1 100 T T e
r(nm

(5000 300
4000 240
= 3000 < 180
> 2000 S 120
1000 - 60

0 0+ —_—

0 0.4 0.8 0 0.4 0.8

r(nm) r(nm)
fag 212 (F) Fe&E WIT-%Had () & RE

(@) 1s TF 25 F&H o [o7q r & Ford & &9
A Gl T i (r) H TRadq o SIRA|

% 1s e oh e Wifaehal =M A1fyes R AfeeRad
®, Sl sk | U H WSl S 21 SHd A, 2s
Feh oh fQ JIfasRd B@ 98e oSt § I d6
Tedl 7, R 91 URY Biar @1 8-S r %1 uH
W%a@—aﬁ@ﬁﬂ Afehdd (small maxima)
o IYEIq 98 QA: I ok ehe d%h Sl 1 9% &,
el I8 Wfaehdl e ¥ & 9T €, Hied dde’ A
‘e’ weEdmn €| WHId: ns e % (n-1) e
B ¥, s1ofq q&a wdied & n o Wi el &6
TEA g S &1 TR Rl H, 25 e o fau e
1 & Tk a1 3s o ToIU a1 eidl 21 3T oh hefeh!
o fau off 78 s YR d@dl B A wifehar s
Red SaEe - 21y o S W gHe S g € (Fe
2.13 &)1 34 Tl ¥ fgatl (dots) 1 o9 39 &
T golgelT wiHed S St Bl

Fehl i oHfd i fafy= weaehi o fou
feer gifoerar s et HT-Hdg STl (bound-
ary surface diagrams) g1 &T®! Tl T ¥ YT
e s wehar 21 3@ Frevn § fed waes o fou
@@W—WWW (contour surface)
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: 5 * 2s

1s 2s
fag 213 (%) 1s TF 2s AT FHeTah! & o7¢ Fifrhar
el SR faig3l %1 T 39 &l ° el
TT SR & Tfred-uaeE @ qeiar &l

(@) 1s T 2s Fehl & 0 IREH-Tag
RE

1 e foran e €, o wferar se [y
7 feer 21 Sgifte w0 o, frdt wae & fog 0@
% TRET-FaE SRE G9 Bid €, W TRt &Ky My
Feh o fou feer wiywa s@@* a9 dhaa o
IREH-Tde NG & FeF 1 AP0 h T
fregor a W #, forer g feifa & = s o
TARA o U S T YRl wR St (Si9
90%) Tt B 15 Td 25 hemehi o forq gREm-wae
@l i fo 2.13(@) o <9I T €1 S U9 Hehd
R i I
TR UL, S 1 ATl 100% @17 SHhT W I8
2 for iy @ foreht fafema g8 W off selee & m
S 1 F® Wil a9 Bl €, 9ot € SqHT AH
9gd %9 F A T zEfae Hfea TR % T
YRE e SRl i T G99 & ¢, fen et
TR o UIT M &1 WITIhdl 1009 Tl s HEH

57

o ufiean wdg 1 3@ TMeld Bl §, fres g
o s 2l

31 fomet o =18 Tien T 99 1 wE K@ <@
?1 39 Tl 1 g o YT gt o 1Y S
WAl 909 @It R

T GHR 1sqT 25 Heeh TMelld i o 2
areel o Gt s Hereh Meltd gHfhf o Bid &1
off <@ 7 2 % n 9gd o WY s Heh H AHR
off ag S €, 21fq 45 > 3s > 25 > 1s 3R q&A
FeH W& o FH o WY gaiaed AIfE 9§ R A
ST B

fa 2.14 9 @9 2p Fehl (1=1) & TR~
Tag @ frEm U R T emwl ¥ Afus ga fag
W B ® FEl s ekl o foudid, ufEm- wdae
AN MR & Bid &1 5! 3TUel Ik p- oh
T 9 B €, = ‘wifersl’ (lobes) el STl B1 3
TR T oA a1 T o I AR feord €1 ST S
iferal T I 1 Toel Il §, 3H del W g
¥Fcd Held I Bl @1 Al p ekl w1 emEfd
AR ol Tk THM Bl €1 3 Hereh oheel erdl oh
arfafe=mal o ew o fa=1 B €, it 3 wiert
xy T oz A& H AR e A s owwd 2,
TfETT 3% 2p, 2p, T 2p, TN AT S 1 ALY
g Seaie ® fF m, 1 AEE (-1, 0 3R +1)
A Xy AN z &l o o= HIT Hao T 1 TAR
fau =% =R WA vt ® 6 4 m, o 31 g
UM B4, 31 i p whereh s, fSer 1er a1y
A Tk T % oddad Bd &1 s HEH B W&, p
FHeEhl oh fau ot T&F FcH G o a8 oh A1
HeTehl 1 R AR Soll ogd 81 o: fafe= p
THETh| 1 SHR AR HSfl 4p > 3p>2p HH § BId
21 soh faled s hefhl o WAM, p Heehi o
iR~ S o ot ¥ W Td B el W
T n -2 5N < W §, SAUiq 3p ek & forg
59 Are W, 4p o fou < o ey e of T
%9 § B Bl

*Afz Wi T |y|” T @ g waE W e ) A 3w waw W |y| o weh e |y’ ek |y| % fem oo

Th 99E Bl
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2p, 2p;
VA z
A 1
—J— / P - /
S— —>x >x
>4
/ ~ , o
y
2p,
Z
4

fora 2.14 @ 2p Ferhl & IRIAT-Ta8 IRG

1= 2 o fIU ek, d Ferh FHeald 8 3R ged
F1eH H@ (n) 1 9 3 Bl €, Fifeh [ % °F n
-1 9 sifue TE B TR €1 T m, % W HE e
T (-2,-1,0+ 1 3 +2) 3 3@ YR U d HeH
B €1 d weRl o IREmE-Tae emd e 2.15 °
femamy g 2

o d ekl Bl d . d . d. d T d, FE
S 81 U8 TR d HEeh] i G Tk SIE Bt ©
SR ufee d 2w o St §, AfeRa dia wamhi i
Fol Fuat gid 81 n > 3 aA d HETH!
(4d, 5d, ) 1 GHA SHfET Bl ©, Afer St e
R =1 B9 2

o el (st S WifaeRd-o9@ %ed I
@)a?mnpﬁ?nd$8ﬁ$mm—m
T 99 W I B ¢l 98 AiE ¥ o g a9 R
Rk e 21 3e1e o faw, p, Faw § xy 7 Aed
T B d, Farh | AE [ g SR 2- S W
xy T &I 950 g I Aed q 2§l 3% Hi
e’ el Sl © SR vl el w1 @ (19 € St
, 1T p hereh! ok foTq Weh, d herehl o forg &1 qen
31 o fIT 56t TR Ui e B &) et i et
HEAT (n -1), A9iq wivia g 1 3R g e
(n-1-1) <RT T B

R IR CRI

(M 4 (=)
|
N2 */
/ '
A
(®)

T 2.15 9i9 3d F&ei & IRGH-9d8 JIRG

2.6.3 HEThl HT HAT

BIEGISH THIY] H Soiae i el chad H&A Fled
e grn feiia erdt 81 31d: SEgiei AT | sheehi
H Foll Frefefead w9 o aed 8-

1s < 2s = 2p < 3s = 3p = 3d < 4s = 4p
=4d=4f< ... (2.24)

3R 5= ot 2.16 & @i T ©1 EeditR 9g @R 2p
TRl 1 SHTA 191 Bl €, FOh off 5 Sl mareh
2s A 2p H Sufterfd soieg™ 1 HS SUEX BAM
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3 sp ad [es =
“3p
3s
2s  2p “ap
_2s
_ls _ls
() (@)

for 2.16 (%) BESIST R iR (@) Tg-goiazil Ramei
& FT seaeT FI & HI-KR ARG/ & T
foF gIESISIT TRHIY] & ol GHH &7 FaleH-T&n
2q Fr=-19=7 f37ren Fareq e g | o 3761
ol g gidt 81 ag-gelaia wEeT ° gar geT
FeH & T HEH! Dl Heil (97 G790 Fareq
& a1t Fewl & forg = gldt g1

THH o1l o ekl Sl THEIT (degenerate) <hel
S 1 STH UEe S T €, RIS WA | gs
Farh Ty O fufd & 9 e 81 T aer
3T (ground state) FEAMT ¢l TH FHeH T IUd
SR I g0 Hellfdeh Waerdl | it @l @
TRESH T | 25, 2p A1 359 Hefhi o Sufeerd
SR hi STTAA TEEAT (excited state) H el
ST B

RIEgISH AT o forodiq Uk o Setarei aRA]
o TSR Dl Tell A AT A FieH &
(1) W& T, dfceh FHeth Fd1eH & (SI-HIT)
W off frsR et €1 srefq < T g Feien ge
T s, p, d, f... ®1 SoC 91 et €1 et off we
A SdieH G | hEieh] 1 sl 1 oH s> p>d> f
B 21 =4 el & H I T AT il 1 Hafeh!

59

F1 Sl w1 TE U ASEE] Thdl ¢ I T
45 < 3d 3N 6s<5d=4f<6p TAME| ST-H d
=1 StieT 1 RN TG-S ATV | Serarei
o M o Gfcertior w1 Sttt ?1 gRgieH T §
SRUTETTT el 3T MR e o e STt
A TR =i R @1 ag-goee waEt o
TolaR AT YR ok Sre TR0l o STelral TREm] |
IUfEerd Teh el w1 SER § eertor off e 21 g9
YN Ueh Sg-3oiagid WOHY] | geie w1 e
WieRtoT 1 o | atfueh et e TR 7
HH=d: aEd Y § Sufed Seleeid o 3l o
TRl | it o=l fhar efuen Hewgol 2
T SR ATF | R (Ze) TG 6 FRO serwAl
A etrendor s forand st &) oic el o suferd
TRl % HRU AR HIY R FoEA AEE
AT (Ze) I TX TWE TeqH el BT U T, T
AR SRl gII A o LAY W ST STeRoT
o SHIUT 39 Y 1 Y9 G0 Te1 ISl 36 SAaieh
TARM §R W@ SeaAl & AfgR ¥ uhweer
(shielding) &1 ST € AR e &1 et eaw, S
TOIF T G BT €1 WIS AR ST Z, e
(effective nuclear charge) shecildl 2| STidfeR E?FEVFﬁ
BRI U o AesE AR STent | gfg o |et
AR SR R Hegd fenan Senvu-ael §ig Sl 2|
TR TR H, Al SR sela[ & ot o T
1 ol (Al Herh Hl) WA WA (2) % qe
o 1 T (e eI Fomess =) S 2l
MR TS iy, IE ST foRamd @i &
SR T ITH UL etk i Mpfa (S et
Iufeed ¥) R fk wedt §1 S & - et
SMFHT F FRT, s FHelh H IURYA TR p Heqh o
IR Soiag i ol H aedl Soidel ol e o
TREerT SAfier T ik § e €1 TH YRR, p e
T Ifeerd Soiee d heehi i qorl | eifuek ufem
FW T, T A qoft herk T & HiW H §1 36 ST
T & I H TR STHhd o HRI s hHelh o
p eI A i ol | SR p etk oee d heth
Tl ot gorl | AN oF IR 31fHeh TH S
T T U §- R TR w1 (Y JEied E) %
fore ferioft Faien e (1) Sig o | SoieH 5N Hedd
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foFen Z_, 5o ST €, 190 p e H G H s HEh
3R d 1 ol | p herh AR W Ak ggar 9 &l
Tl Bl p ek & o I ol W s heeh o
TR 1 IR d heh o T HI gorll | p hesh
% TR I el HH SR 8, SR ek F o W
e 1 7 - ekl o fae fae @i @
31: TH & B (YA FieH &) & Foll Wl Hl
e (splitting) € ST §, 27 ST Teel S S
<R €, Shefeh T SUTeed el i St n el [ % Wl
W R el B T ®9 W n @R | R Rl w5
Tl i FRAT IHT Sfee B 7, elfeh n e [
g WM o FIe ok e B 1 (n+ 1) 1 A TS
1 B ket Rl ot o Sa & HE B AR @
Hefhi o foT (n+ 1) 1 AF ¥9H &, @ 9 n o 99
JS e i ol 1 BRI |ROT 2.5 | (n + 1) Fram
foan T % SIR Fo 2.16 H Sg-goiaRi TR % St
T T B &AM 3 A0 o1 e o € fR R e R
o fofo=1 59 RT (Sg-geieriA TRAME #) 1 Sy
f=-for Bt €1 BTl STegoe A H ST Seie
T Bt 2 3 § I8 S S g o ) e
() F& o W TAM II-HRI A Hahi hi HMT
A Bl STt &1 ST o oAU B WA % 2s
ek i Soll, THFH o 25 HEh i qodl H AfHeh
2t 3R Wifeaw it qor o ohferm it St et 2
TR A S o W @S-

E,(H) > E, (Li) > E, (Na) > E, (K).
2.6.4 U] H ehgTehl ol ST ST
fafir=1 wAmsti & ekl W goia s a9 &
IO R W Bl ‘Sfhers FEm’, w=edl srdesH
fagid (Pauli's exclusion principle), g€ o 3ifehay
Fgehdl 919 (Hund's maximum multiplicity rule)
3 herehl 1 STufereh Hetiel W e 2
IMTreTs: Fam
ST o H ¢ sithars ' wiss &1 el @ Frefor g
“ehereh] w1 TTETOT B o1 @1ef B herehl T SeleRHl
g 9 I 3E fRM % STER- ‘uRHmRh @t
TACTE JTAXAT U, THeTehl hl STkt Holl ok SGd hA
U 9T T 2

ECICEICRIE
AR 2.5 (n + ) FE9 & 38R W St Sel o Wy

HeTeh! Tht SHEET
n <l
YT 1 n+l
N | HE | wTHA
1s 1 0 1+0=1
2s 2 0 2+0=2
2p 2 1 2+1=3 | 2p (n=2)=ht
o1 3s 9
F4 B ?
3s 3 0 3+0=3 3s (n=3)
3p 3 1 3+1=4 | 3p(n=3)
HT o1l 459
FHH B ©
4s 4 0 4+0=4 | 4s((n=4)
3d 3 2 3+2=5 | 3d(n=3)w!
W4p'@[
FH B ©
4p 4 1 4+1=5 | 4p(n=4)

T UK H- o TEd TaE HH el o
YA FETh H S & IR SR WA & A% I= ol
A HERT hI R TN AT Tg 9 g & o R
ek i Sl gl A SEY R Rk wd # SR
fafi=1 Wk o herhl W SHhT TRA A e 2
THfTT U T o Tk o e ® S el oA o
o =t 21 qenfy wereRl st St 1 Frefafaa s
FH, S ST W W BT HH A SUA T

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 4f, 5d,
6p, 7s...

39 %9 &l o 2.17 ¥ @i T fafy g =
a1 <1 Tl 1 G99 FW Y YE FW gL I A
faen Herehl o WA 1 HH <A 2| A GASTHA
soeeAl o fau a8 oA 9+t wemgen o fau
MR & F TEl B S0 & foau defeem |
HATSTehdl e oh fOIT 3d 3 4.5 Herehl o1 fashey
? IR S 6 39 oW @ et e ST gehl €,
€ S 4s Hefh H YA ST @ STUSK A
Fol W B WA o A wHEATs AR\
T1feq| Sgd IR Hefehl T Fell R Ao gl
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farT 2,17 werl &1 /T HT HH

2 3R Y] 1 W § goohl— |1 UREde Hemehl o
T % hH W UfEdd off Tehal ?1 € B gC ot
S A WA I Fererl Sl fored & fag
T IuERT Arieyie @ 4% @ A @ = gad
YA B Fehd B
ISl 3Tqasi— fagid
faf\r=1 werhi | R ST a6t SeiaeHl i G&1 3T9esH
Togia g Feita 2t 8, T Aifegen o aiewai T=elt
THeh Tk d=ten 3 e 3w fagid o eER—-
feret ooy § Suftera 1 goERiA @ oR
FAleq WG Teh WA &l &1 Hehell| WISl STIaTSiA
fgid &1 3@ YhR ot HEl S el o
“Sherel At TSR Uh heTh W T TWehd &
B TRl ok UeIehUT faudia g enfgul” saeh
a1ef ® TR < gl i A deien g, n,l e

61

m, TF T & Ghdl ¢, AT STh! TJoshvl e
Hem f9= g =ifew) fedt weeh & soieRHl o
el efuasy gl grn e e s ferdt
YT H IYTELTd ISRl 1 &Fal & 0T T |
HE™e il €| ST o foIy, 1s W Ueh hefeh el
B1 38 W 1s SU-hI91 § Selagql o1 ifershad G
T B Hehdl Bl p AT d SU-HIT W AR FEA
HHI: 6 qT 10 B Wehell €, S| TH TelT 39 bR
FEN S Fohdl B—

T FEied G n STl hivT | SAa il ol
& 2n? % SeR Bt 2
TS T Afuhan sgehar =l fam
7 T T € ST-FI9 O Gafd Ferhl ® TH
forw @ fepan ST €1 g7 ket 1 Sl e Bl
%I 3= IHYI Heh (degenerate orbitals) HEd %I
7% 797 39 TR 2: Tk € SU-HI9 o herehi o
TAGEl T IS q€ dek TEI eIl §, WA dh
39 IU-THI ok AT HEH H TH-Th FeraeiT 1
T W

Ik A p, 9FF d 991 9@ £ F4F B4 ©, 37
p. d 3R f el | o HEel: WY, v 3R ed
TR o 9 W URY eI g8 @l T @ T end
W SR R R THGY heETh! hT T SR THAR
o RO e Bl € 3W (TS 2.6.6)1
2.6.5 UTHTUST ohl ToIaRIeh fa=amd
T[S o TRl H Todl oh TaaXUl I IAHT
Eﬁiﬁjﬁiﬁ fa=ma (electronic configuration) <hgl
ST €1 At ol qeer] herehl o selegil o W ST
9 qafud ga o &1 = ¥ @ S, @ fafs=
TS o SoleRieh faw=amdl ot S | foman sn
Hehdl 2l

RSt o Tolaiteh g & aler |
frefid fRam ST ear B 32—
() s p° A Tehad
(i) HAH-AE
1 CT—_1 1 [ N I N
s p d
Tl Hohad § SU-hINT 1 Td 2R g 9
et foran S @ 31 Su-ehier o Sufterd geteiq
T & H qHH a, b, C v TR o €9 § T
2| fafa= @il o fou fefid @9E ST-Fi9 &1
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fa9sa 3Tk WA Y-V & WA G FleH T&
1 feraans faran <aT ©1 S Hohad ® SU-hIT ok
Y% HEH H TH died g A S 8 3
TR o YF-TEH 1 SY R SN RU-=e
H | 9 AR Y <A S Hehdl ©1 Tee Hobdd i
gt o S Hohdd 1 oY 7 € TR 309 =R e
Hea 1 < S Geha 2

BIEEIST CATY] | oheiel Weh &1 Seiegiq il €, Sl
T T ol ol ek H ol 2, TN 1s wee
HEd T 37 RIS IHIY] h AR Teh fo=ard 1s!
B 21 3HwT 1Y 9 ¢ fF THeh 1s wew H Uh
Ta Bl 81 e (He) o1 TOX1 goiae ot 1s
Fefh W ST Ghdl @1 3Ad: EHeEH H SeRiE
o 152 B €1 S\ HIR S T - < gl
Th-TR G Fawlid g=hr & B B1 3Y Herh @ 9
2@ S Gehdl B

H He [ N ]
1s 1s

cferm (Li) o1 90 Solee diSelt TqasH
T98Id o &R 1s H&h | &1 S Hehdll 37d: 98
AT HF 2s W M@ 81 TH YRR SAUEH
TR fa=E 15225 B

2s HEF T Th Soio 3 3 Fehal & 37:
Afferm TRaT] 1 foE 152252 Bl € (RO 2.6
o aeell o AR o gl fommal i 3@) |

S B: Tl | 2p FHETh Th-Teh Hioh W o
T oT: 37 T 1 ORI Ta=IH 59 YRR i 2—

IRE (B, 1s22s22p)),

FEA (C, 1522522p?),

AEISH (N, 1522522p7),

SieRISH (O, 1s22s%2p%),

TR (F, 1522522p9),

919 (Ne, 1s22522p9).

2p HEHI B T HI Gk FAN T R
U Bt 81 39 deell o shen-Tee S gwT T Bl

Hifeaq (Na, 1s22s22pf3s!) ¥ 314 (Ar,1s?
2s522pf 352 3pf) Tk ok AN T H WS H
ORI faaTd &1 9§ Li @ Ne T o adl o
FOM Bl B Tl e heet J8 Bdl € foh 31 3s e
Sp F&H W A 2| T4 YiHAT 1 el foman S Gehall
2, 99 U8l < HITH o ohel TSl 1 S (Ne)

u(NJLr L ]
Be [N [N [ [ [ |
B N[N [t [ |
c [N LIt |
N [NJIN] L]t
o [N [[N][N][t]1T]
FIN[N] [NIN] 1]
Ne| N | [N ]| [N[N]IN]
1s 2s 2p

T o AW 9§ frefug feen smu wifeaq 9 o= 9%
& ToRe faore # U8 famn 1 wwar g
(Na, [Ne]3s!), (Ar, [Ne] 3s23p°) | quf &9 ¥ R el
o 3ol I ‘IS Soia’ Fed €, 3R O S,
S Iy W FdIeH AT o TAa ek shigT o
W A §, HAIThaT FAT FHEA &1 I %
foeru— Neﬁg@ﬁgﬁ,aﬁgsﬁiﬁ'ﬁ%ﬁ'{Na@Ar
Tk SeiRe TS el 21 WM (K) qe shieda ™
(Ca) § 3d H&@h I o | 4s Helh HI Soll A
M o RO Yo 3R f5dla soee HHl: 45 HEh
o W 2

Whiesaw @ URY w3 W TH F91 &0 e
%1 €1 3d HeTh hi ol Ap Hereh hi qorl | HH EH
o U1 THH Sl B WRd | URUTHEEEY ST
T Teeli— Whiedd (Sc), e (Ti), sHfea™ (V),
HIHFH (Cr), HTHIS (Mn), STEH (Fe), Hiaee (Co),
ohet (Ni), T (Cu) 72 51 (Zn) ¥ di= 3d et
o 3o SRR W S €1 8H 98 @ wfhd @l
Tohd & T HITHam qen TR § 3d e | =R qe0
J SRl 1 SR HEN: UrE R <H TR B B
THHT FHRV AT T TR MY wH W W Fark sAferk
Tl B €, 1t ST STl A Bl €1 po pd, b,
do, f, f+ et fa=m, 59 ek =1 at g W
W ¢, affees Toml e B 3a: SifiEd qen i o
8 AR o for=mei i wefiendl fredt © (WU 2.6.6)1
e 2 fop sruae ot fier €
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3d Hehl oF WA & W% NeEH (Ga) § 4p
ekl 1 T PE Bl € SR e (Kr) W e
21 Tl 18 qeeli— ®EITEaH (Rb) W SHM (Xe) dh
5s, 4d T 5p Heehi oh T 1 T8l TG Bl 8, S
4s, 3d 3R 4p FHeTH w1 off| THeh 9% 65 FHEH! HI
G GRY il 21 EiSFw (Cs) 941 §RFH (Ba) § 36
Hefeh W A Tk 3R A Soige B 81 SHeh &%
AITH (La) § Wl (Hg) T 4f 3R 5d ekl o
TR R WA 1 THoR 9% 6p, 7s AR Fad: 5 fud
6d HEH! FI T 1 T T=H (U) o 91K & o
1 TR B € IR 3% HW &9 9§ yiw feman S
21 UROf 2.6 W T4l o Selerieh fore (SRt
fafemi gro fwifta) feo oo €

AT 9% Y9 THhd § f MER = foa=ma i
S W R AW B SYfe WEA faae %
FqAF H qEEH EER Sl G SR SEeh!
AT HH H AR T ol &1 SR HHT ST
21 IR & U o yel, 8- < WA A srfuen
TR s 379 A S ®,2 IS dx e e
3TeITg Sl il €2 He @1 Ar i el Teramsfiet st
&l B ¥, S Belei S qw Al e 8- 5

63

TE o IR TolFRI+eh a8 o STYR R ST S gehd
£ eed % WA Higd ¥ T TTEH e fhA
ST Hehdll oTd: MYk WA faae o % 9t &
weil JehR THE o fofu goisien |ee i 9l
SRR B efd eTevae 2l

2.6.6 U URE Ud TR Su-ahion

T TATRI

fordl I o1 qOIe TaTRAl TaaRieh fa=amd STt
AT Sl O Felferd STawen it 71 tfereRTer wargst
o SO fomIre AN 2.6.5 H fRu qasa frmi
T SFTE Hd €| W b9 awl (SH— Cu dl Cr
o, el  SU-HIT (45T 3d) HT Setie § F4
I BT B) Ueh ToAaei hH STl oicl SUHIY s |
Afereh STl aTel STeRIST | TMiARE 81 Sl 8, 99
TH TGN § IYHIYT o Gt 329 Fell a1l HeTh
T @, S qUigRa a1 S¢YRa 811 $7a: Craem Cu
% GANSH TodRiHE fa=ma wue: 3dP, 4s' @
3d!°, 4s! B, 7 foh 3dt, 42 A 3, 42| TN U=
T 2 T o ol faral § sttt
g 1
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L IPEIERIE]

TR qeT Yol SU-shivi o T o ST
UIGRA T STEIGRA STRRI o T ok SO FEfafad
3

1. SR oht T TaawoT : I8 weil-+ifa fafsa
2 for Tmfafq Tenfae oM w3t 21 qofa: swgT
AR ST H el 1 IR THET B 8l
37d: A Ak T B € TE & s ¥ (Tt
3d) TeraRl 1 Sl gHH Bt ®, Wy 9k e
e fa= 21 &1 Feraed I TH-SW H Sfesh
®9 Y Y GRRATd H € qAl A AMH g
At Jererar 9 STehTHa B S )

2, fafoa o=t : 9% Tt 99e a9 3= Bl
2, 54 2 A a4 stk o (FSor T 99
B ®) Ueh SUHIY oh GHYY Hewhl § SURd eid
Bl 3 gela oo T fafme w5 5 ygi W@
% =9 fatma & wro gw s, fafma et
(exchange energy) et €1 Guifaa fafmat
I T q9 AfHAH Bl 7, ST ST-h ¥ YoT: W
71 3fufd (half filled) 0 & (fo 2.18)1 9k
Toreey fafa St ey it © qen T whR
Tenfea oft stfuhad Bran 21

39 W fF 78 ol g2 o FEm 1 SHN ©,
fTHeh STTOR— WHM St o Shefehl B SHaTel
TGl o FATHVS THTIAT TerhUT Bid &1
3T TR |, AHYRA T YUNIRT ST HI
Torfored (i) Safarsh &9 | %A 9RE, (i) A
phedfarsh faehyuT St ae (iii) =4 fafm Ssi
o RO Bl B fafma st o fava o faear
T Y 3T Hemed H g

TR 4 51 1 Tt

ferT 2.18 d° fa=arq 2 @erfera fafma
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6s 6p 6d 7s

5s 5p 5d 5f

4p 4d 4f

3p 3d| 4s

3s

WRUMN 2.6 Al oh SR faw=amd

2s 2p

— NI O

AN ANANANANAAN

1s

NANAANANANANANAN

3456789w

- @ )
SMPMOZ0O&EZ

He

TET] T G

10
10
10
10
10
10
10
10
10

10

10
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12
13
14
15
16
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
53
54

11

Na
Mg
Si
Ti
Cr*
Mn
, Fe
Co
Ni
Cu*
Zn
Ga
Ge
As
Se
Br
Rb
Sr
Zr
Nb*
Mo*
Tec
Ru*
Pd*
Ag*
Cd
In
Sn
Sb
Te
1
Xe

*ITEM SR fa=rd ot dedl
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aa z 1s 2s 2p 3s 3p 3d 4s 4p 4d 4f | 5s 5p 5d 5f | 6s 6p 6d 7s
Cs 55 2 2 6 2 6 10 2 6 10 2 6 1
Ba 56 2 2 6 2 6 10 2 6 10 2 6 2
La* 57 2 2 6 2 6 10 2 6 10 2 6 1 2
Ce* 58 2 2 6 2 6 10 2 6 10 2 2 6 2
Pr 59 2 2 6 2 6 10 2 6 10 3 2 6 2
Nd 60 2 2 6 2 6 10 2 6 10 4 2 6 2
Pm 61 2 2 6 2 6 10 2 6 10 5 2 6 2
Sm 62 2 2 6 2 6 10 2 6 10 6 2 6 2
Eu 63 2 2 6 2 6 10 2 6 10 7 2 6 2
Gd* 64 2 2 6 2 6 10 2 6 10 7 2 6 1 2
Tb 65 2 2 6 2 6 10 2 6 10 9 2 6 2
Dy 66 2 2 6 2 6 10 2 6 10 10 |2 6 2
Ho 67 2 2 6 2 6 10 2 6 10 11 2 6 2
Er 68 2 2 6 2 6 10 2 6 10 12 | 2 6 2
Tm 69 2 2 6 2 6 10 2 6 10 13 |2 6 2
Yb 70 2 2 6 2 6 10 2 6 10 14 |2 6 2
Lu 71 2 2 6 2 6 10 2 6 10 14 |2 6 1 2
Hf 72 2 2 6 2 6 10 2 6 10 14 |2 6 2 2
Ta 73 2 2 6 2 6 10 2 6 10 14 |2 6 3 2
w 74 2 2 6 2 6 10 2 6 10 14 |2 6 4 2
Re 75 2 2 6 2 6 10 2 6 10 14 |2 6 5 2
Os 76 2 2 6 2 6 10 2 6 10 14 | 2 6 6 2
Ir 77 2 2 6 2 6 10 2 6 10 14 |2 6 7 2
Pt* 78 2 2 6 2 6 10 2 6 10 14 |2 6 9 1
Au* 79 2 2 6 2 6 10 2 6 10 14 | 2 6 10 1
Hg 80 2 2 6 2 6 10 2 6 10 14 |2 6 10 2
.11 81 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 1
Pb 82 2 2 6 2 6 10 2 6 10 14 | 2 6 10 2 2
Bi 83 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 3
Po 84 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 4
At 85 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 5
Rn 86 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 6
Fr 87 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 6 1
Ra 88 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 6 2
Ac 89 2 2 6 2 6 10 2 6 10 14 |2 6 10 2 6 1 2
Th 90 2 2 6 % 6 10 2 6 10 14 |2 6 10 2 6 2 2
Pa 91 2 2 6 2 6 10 2 6 10 14 | 2 6 10 2 2 6 1 2
U 92 2 2 6 2 6 10 2 6 10 14 |2 6 10 3 2 6 1 2
Np 93 2 2 6 2 6 10 2 6 10 14 |2 6 10 4 2 6 1 2
Pu 94 2 2 6 2 6 10 2 6 10 14 |2 6 10 6 2 6 2
Am 95 2 2 6 2 6 10 2 6 10 14 |2 6 10 7 2 6 2
Cm 96 2 2 6 2 6 10 2 6 10 14 |2 6 10 7 2 6 1 2
Bk 97 2 2 6 2 6 10 2 6 10 14 |2 6 10 8 2 6 1 2
Cf 98 2 2 6 2 6 10 2 6 10 14 |2 6 10 10 2 6 2
Es 99 2 2 6 2 6 10 2 6 10 14 |2 6 10 11 2 6 2
Fm 100 2 2 6 2 6 10 2 6 10 14 |2 6 10 12| 2 6 2
Md 101 2 2 6 2 6 10 2 6 10 14 |2 6 10 13 2 6 2
No 102 2 2 6 2 6 10 2 6 10 14 | 2 6 10 14 2 6 2
Lr 103 2 2 6 2 6 10 2 6 10 14 |2 6 10 14 2 6 1 2
Rf 104 2 2 6 2 6 10 2 6 10 14 |2 6 10 10 2 6 2 2
Db 105 2 2 6 2 6 10 2 6 10 14 | 2 6 10 11 2 6 3 2
Sg 106 2 2 6 2 6 10 2 6 10 14 |2 6 10 12| 2 6 4 2
Bh 107 2 2 6 2 6 10 2 6 10 14 |2 6 10 13 2 6 5 2
Hs 108 2 2 6 2 6 10 2 6 10 14 |2 6 10 14 2 6 6 2
Mt 109 2 2 6 2 6 10 2 6 10 14 |2 6 10 14 2 6 7 2
Ds 110 2 2 6 2 6 10 2 6 10 14 |2 6 10 14 2 6 8 2
Rg** 111 2 2 6 2 6 10 2 6 10 14 | 2 6 10 14 2 6 10 1

=112 91 IHY eI TWH-G&A a1t a7 T €, W TR o farg @R e faan wn ?

Rationalised 2023-24
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Q9T

TRHIY] el o THATHeR AT Bid €1 A v o UH B WM €, S TEEtie fma § 9 o €1 e awE)
forgia, T it Sfeed A & 1808 W faufad fohan, o @R wRa] qiel o UH Held B2 &0 ed 8, i
AR fawifer & foran <1 wehel 21 S vdredt o 3fd § WA g 98 wwifvi el e foh ) faeee
? 1 9 < g Hol (SeiRe, WieH 91 =) §RI S €l §1 $ Y- TRAvIEeh U i @ISl o 9%
TIATY] T T I TR HI o A€ 9gd § THV] Hied Td T Q)

T 1898 W SfHEA 3 el foh TRAIY] Uh HHM ocHsh foEq e alen T el gl €, T W
TSR S B €1 98 Hied, e W] 1 oA @ WA R U g9 faafa g e o, o
1909 ¥ TEIHIE o HEwYUl OL-h01 o Feh1vi FaIT g Tierd fig g371| WIohis + 48 feehd frehren fop W]
o oh% U oEd SIS AR 1 YAEIE AHh eral © 3R el gheh =Rl 3R kR el § T i
Bl TEIE Higd, S grHed ¥ frerd-sod o, Fived w9 9 geed tigd @ g o, W T8 WA
1 T =1, i 7 39 a1 1 oA Fel 3 qr@ foh soiee sk 8 o e R S 22 9ok STeren
TE TRANY] 1 Sl T, Srefiq e & =R SN el o foaRor iR 3t Sel o aR H 9
T S Hehl| TIBIS AISA i 37 HicAEal i ¥ 1913 H a0 IR 7 TGS WA o 9 Aled |
T feopan den g8 et fohan fom Aifoes of wRi 1R gRehR el H Seieeiq Tfa il 1 ohodl 5o el
o1 €1 AT B Fehdl & A1 Teieh hell w1 fHiv=ra Sotl gl 21 o) A fafer= shefl ® getoeia &1 o1l i
T %1 SR Fedeh hell oh folq e ST Soiarei ! G o1 3Tehor fohall| BTeilieh SN Higel e1ggeH o
TIFH i FATgeh IR FHIAT o1, TAha T8 Tg-erarei THIVRT oF THSH] ! SARAT &1 Y 1| SHRT
FHRUT Fgd e & TG & TN AR HSd W gerae i AN o =Rl IR U M garer wan | fa
T Y ST H1 oF TG H AT T A1 THY ST a1 N9 0N o 9R | el G T o1 T heaq
T e o el ® SR 39 Uy % g e 9 uRefud 7 S geRan ®, 99 U € 99 W geaeE
1 el feorfq 3R @&t 3 S 81 e o ‘ tffvedar fagia’ o ER UE §9e TEl €1 36 YR
BIESISH TXHTY] o1 9 Higel 7 oheel Siai o el SIaeR w1 SULl shidl 8, Sfceh Brgai-a Tfiyeraan
fagia &1 oft faRig e 21

T 1926 § oA Aifesr 3 T Tefieeor fan, fot * gifesk wefiehzor’ et S €1 g9ek g fafam
o goreR oh Teaton IR TRETv[e | 1A Sl Tl o1 v feha1 S Hehdl €1 T FHIhI 7 shael < st
% I-HN A e AL hi Gehoudl i A | W@l 7, dfesh grgeqen o * tffyear fagia’ & ot
T 21 ST 39 GHIHOT 1 BIESISH WA § Seie( o folq el fehal T, af Seiaei o §el Seil-adl
AR H T B (S T B B ©) % aR W S 91w 831 3 Faifed Sieil-wR 3R Sk §id
T-Ther S 7 Felen Femshi— Te Faied @ n, fieia daien g |, iR Jesia Jeieq & m,
% gNI TedH WK ¢, SfesR Wi o Bel oh URUIEEEEY Wi eid §1 39 o Faied Senst o qe
TR Hiqey ft SifesR-THiehtor o T W wd: WK B &1 SIS TAIY] 1 Fie i e 36
T o Tl Teeel i SAE Hidl § SR SUeh Afafed i TH uReee w1 ot gHea 8, S 6
Tied g T &l & el

T S FAH AT HSd o STIER Tg-Feae WHIS o Selagi- ool i %2 FiRh o diel
T 1 A R Tk AT ATUh ST-HIN o o4 g S Gehdl & 91 T SU-KIVN | Tk A1 sk herh & Tehd
2, Fo soieet Sufted o1 21 eReieH IR BEeeH S feml (Sewmd— He', Li™ anfe) o fareht
few T T % T HER F G S e 2, Y 75 sR T ¥ Fewt 9 e n ok (%
o X R 21 Rt ek o fAU (n+ 1) 1 TE TSG *9 B ST Sl off Sa & % eni A
SHIE X HEh! BT (n + 1) AE T 8, A SH Heweh HI ol HA eit, 5@eh T n w1 w9 w7 21 R
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e fagm

] § U hE ek H9E B €, A1 ST ol o Sgd e W Solaed USell o Srvasid fagra (e
WA § ferl 31 ol 1 SR FAICH-GEA 1 91 GHH e € Tohdl €) iR g% o Sifushad Sgehdl
fTom (T IURET F HEhl B seide [l B T q9 dk URY T 21, Sd qh I Hesh H UhH-Th
TR T S W) o SUR W W WK &1 AR I Seiaiieh GEAT 31 foRl W i B

2.1

2.2

2.3

2.4

2.5

2.6

2.7
2.8
2.9

2.10

2.11

2.12

A

() UF UM 9R § SARHl i & F1 UReher i)
(i) TH Wl AR & THHM SR SO H1 IReHer HITST
(i) 9eF % TH O § Sufeerd Soaeil i & 1 ufiehed sifaq)
(ii) 7 mg "C H =Ml ®I (F) Fa T&N I (@) FA FATH T HioC)
(R &1 FHAME = 1.675 x 10 kg HH Q)
(iii) WH @ SR I (STP) | 34 mg NH, ¥ et
(%) Fe G AR (W) Fel FHAE AR
T R a9 | uiEd ¥ I qidfda e smem?
Frrefafea et o Suftera =T IR qieHl =1 ge TaEu—
'5C, 150, Mg, 35Fe, 53Sr
et o T A S (A) SR TEI HeT (2) |t WA w1 ol e fafen-
() Z=17, A=35.
(i) Z=92, A=233.
(i) Z= 4., A= 9.
Gifem oivg gRI ScdfSa diet Jehmet 1 @1-354 () 580 nm B1 THHT R (v) 3R
TUI-HE& (v) 1 URehed hife)
TE TH I i ol A1 i
(i) S 3x 10'° Hz Tgfa ot Yehrer & 9T Bl
(i) fSEet wn-3=4 0.50 A @
2.0 x 107'% s hTeT ATt FehTel T &1 q1-354, 31gfa SIR qr-He skl Tor shifs)
U gehTeT, TRt -S54 4000 pm 81 SR S 1.J ol T, o IRl i HE@ SRyl
A 4 x 107 m TI-S oA Tk B2 2.13 eV HEher drel Hig i ae o S
g, @
(i) TIEH H Sl (eV H) (ii) SES 1 TGS STl ST (iii) THTENE Seie o o
1 gfehe HIST (1 eV= 1.6020 x 107°J)I
Tifga™ qRAM] o MEH o foIT 242 nm T-354 1 fagq-gae g fafeo vaf gt
B WfEa™ H1 3@ ST kJ mol ' § F@ Hifow
25 S 1 T §ed 0.57 pm G-354 orel diel T o1 Theol o9l Sea= il &l
fq dehe el o IS i X AT iUl
Rt u1g 1 Tae W 6800 A -S4 arell fafrtor g ¥ w1 A 9O geeeH
SR B 71 o1g ki el ST (v,) 3R wEwEE (W) T ST
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TET] T G
2.13

2.14

2.15

2.16

2.17

2.18

2.19

2.20

2.21

222

2.23

2.24
2.25
2.26

2.27
2.28

e ETESISH WAV % n=4 o & d n =2 S &R § goeH o €, af e
T35 1GR9 ST B2
IS TR n = 5 ek § IR &, @ H TAV] & AFT9 o6 faQ fohat el i
AETTHAl B2 ST ST 1 qoil BESISH AT & SEA THedl | i)
(FET TR n= 1 &% Y S H Hher o fau ewas el el 8l)
e BEgISH W] H SUiSd SelaeF n = 6 ¥ g e | S §, d W Seqfe
e i Afehad W& T e ?
() TTESISH o YW ek W Fated Sei —2.18 x 107% J atom™! €| WiEd e
o Hefid e sl
(ii) TTESISH W] o UiEd SR shereh i a1 1 e S
BIZSISH TRATY] 1 ST Sofl § Sifershed a-<ed oTel WeRHol 1 A-HEAT T Tl
HifeTg|
BIEIS T § SiaR i Tgcll shel | U=dl el deh of S o ot STavaeh Sl
FT @ W T HIT S T8 el TRt ST | oftedr €, @ g atn-<=
RIS SIS BIM? (Sl i el S1aeeq Seil —2.18 x 107! ergs ©)1
TEgSA WA | Teee &1 S E, = (-2.18 x 107%)/n? J 3R & S R
n = 2 HE Y AR &l 0 Te Feh1er o fau savas Hsi i TUET STl JhTe
1 o Al T-<oA (cm ™) 0 B, e STEn 36 GhHo o fhan S @)
2.05x 10’ m s a7 ® Tfq T @ Ferelt g &1 @o-<=d &= gn?
TR 1 oAU 9.1 x 10° kg 1 4% 361 Tfas st 3.0 x 10°2°J &, il gqeht
T Y MU HIS
frefafad § o ®F gu-sna ol €, s1eiq fe solagi 1 99 e €2
Na*, K', Mg>*, Ca*, 8™, Ar
(i) Tr=fafEa = &1 el fo=me fafay —
(%) H (@) Na* (M O* (=) F
(ii) 37 T H WEV-HEA FARy, TR Ted aed seael s Efatad €9 §
Tt S ® -

(%) 3s' @ 2p® (M 3p°?
(iii) Fr=fafea fa=mrd aet wEvET o 9w SR -
(%) [He] 2s' (@) [Ne] 3s® 3p° (M [Ar] 4s® 3d.

forg 70 n AF g g Few w1 A TTHG B2
T T fohdt 3d Ferk | 1 38 T n, 1 3R m, o T9a o9 i)
forell ol o WA 29 TS @R 35 =2 € (i) TEH WMl 1 GEA dasu)
(ii) T 1 SetsRie forre sarEUl
H;, H, 3% O}, Tiefist ® Sufeerd soiaei=i %1 e aarsy
(i) o oA Ferk 1 n= 3 T Wk A 1 3R 2m, o Ha T F BA?
(i) 3dF&H & TG & T m, IR | Foren Fernst & 7F Ta=
(iii) FreAfofad & 4 #H @ w999 § —

1p,25,2p31ﬁ13f
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70

2.29

2.30

2.31

2.32

2.33

2.34

2.35

2.36

2.37

2.38

2.39

2.40

2.41
2.42

2.43

s,p.d Tehad gR1 FAfafEa Faien Hemsti et werehi w1 FaRy —

(%) n=1,1=0

(@) n=3;1=1

(M n=4;1=2

() n=4;1=3

HROT 33 g ARy o Frefafed Faien g & i 9 79 g9 1§ -

(%) n=0, =0, m = 0 m =+ Y%
(@ n=1, 1=0, m =0 m =-%
(M n=1 1=1 m = O, m =+ Y%
() n=2, =1, m =0 m =-"1%
(¥F) n=3 =3 m =-3 m =+"%
(&) n=3, l=1, m = 0, m =+ Y%
forelt T freAfatad adien Gene aTe e geR B
(&) n=4m=-% (@) n=3,1=0

g IUMSY foF SRS WA &1 9R FHel Hi IR 3T wem § AHE SR Hi
gt qT-3ed 1 qul uren B )

He' @A & n=4 ¥ n=2 9% GHAT ¥ Yd q0-2ed o Sl ol S0l
BIEgoH Waed | A gAm?

He'(g) > He™ (g) + ¢ Ufha oh foTu eTawaess st bl TOHT FIfSTT| BTEEISH IHTY]
I T T § I Sell 2.18 x 107° J atom™ R

g hTel TATY] 1 49 0.15 nm B, Tl 57 shie- TRATST shi F& 1 TN HIfT,
5= 20 cm Thd &1 AEE § TH-Ush Hleh Hareyd a1 S Fehdl 2

e o 2 x10° TH] Tsh HaR H oqafied &) AfE 39 Foeel &1 delE 2.4 cm ©,
T HTeH RIS AT T TUMET il

fieh TTTI] 1 =49 2.6 A ® — (%) TS wwam) &1 5= pm ® @2 (@) 1.6 cm
FT TaE H HaR H AR IUREd AV i FE&AT Hi AT FHifsl

ferlt o1 oh1 o forgg 31891 2.5 x 10716C €1 36 Sufterd gzl shi We w1 oAl
Hifeq|

faferda & 9am & 9ot #1985 R FHwd X~ grr g wifaes for- s wrw
foa ST 1 9 At gt W ARk Wi fagq omw -1.282 x 105C ®, @ T@d
IUfEd TeaRiHl 1 @& i UM FHifg|

THIE & T H G, wife onfE wi wAmpes &1 gdel a=i S o HON R SHaR
1 St 81 Al Cfafam onfs SR gooh TRAT] 1 Udell O ot S, df Suie aRermt
& R grm?

79Br def "Br Wdie W= ¥, S 50 Br A °Br A el €1 Ha H HR0T a5y
T 81 FoAHM T It qd | WAl 1 ol | 31.7% =2 1 81 38eht T
Yot fafEm)

37 SHUM G 1t Teh 31 W FUMEY 1 Teh ShE 81 A% 15 H Selagiq shi g
¥ =g 11.1% aifues €, @l 31eF o1 gdie foifau)
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2.44

2.45

2.46

2.47

2.48

2.49

2.50

2.51

2.52

2.53

2.54

2.55

2.56

56 SEAHM TEA GTel Th 3EH W HAEY Hi 3 ThE €, AR S9H ol #1 gort | 30.4% 2
affuer €1 58 3 1 Tt fafam)

frfafaa fafeon o gwRl &1 g o 9gd U %A | Hared it —

(%) HEghiEd 3TeH (oven) ¥ fafezo

(@) IMME@-Hehd ¥ AHNT (amber) TR

(1) ThTE. e ¥ ura fafewon

(v1) el ok @ wiafhen frvol

(F) X-fortoi

RS s 337.1 nm H q-25 W T TR0 3= I B A Sl Wi 1 He
5.6 x 10%* 81, A 39 TS 1 &HAT I TUAT HiTSTT|

42t T 1 W Hohd siel § W foRan ST 81 4K 98 616 nm W Yeer § fafsmior-Seast
w7, @

(%) 3IESH H AGMd (@) 30 Hehe H 39 fafertor g0 7@ &1 T g (1) Folied &1 o qen
(%) Iufeerq Faren 1w 1 MO FIC (AR T8 20 H FeA I FIA 2)

el et # Y AR o e ol Hehd Wgd HSIN €d 21 A% Wi §gesh 600 nm %
fafertor @ e 3.15 x 107'%) W< w¥al B, A Hg=eh §RI U< Gl 1 GEAT i TN it
SIfed sreensti | STuystl o SfteehTel b1 WY U: TR =41 Hehe U0 arel faferor wid &1 39=m

e TR S 21 AfE fafRor Wi &1 1 2ns IR TfEa faferon 9 o SR Scared wier &
& 2.5 x 10'° 2, A Wid 1 S ] T RIS

Horg el fgrfor ar-2ed fSten Sfesioy ¥HH0 589 3R 589.6nm W @ Sl €| Fe&ish HhH0
1 T 3R < SIS STEEqSt o = ol oh a1 TUET SIS

ifsrem ] #1 FEEE 1.9 eV 7, d

(%) scafe fafeeo &t et w-<4 (@) Feelt g &t T Fife i g T @
500nm 1 qT-<=4 o |l faehifiia fohan S, ot Ferel S Wicigeta[ i Tifast Sofl 31 o &
UM SISl

S Gifegn o1g 1 fafa= q-<sf o Wy fohifoa fhar s 2, @ Feftea aiom g
B -

A (nm) 500 450 400

vx10° (cm s™) 2.55 4.35 5.35

Teelt qU-o wie feeris i TOMT it

Tertel foreld Uma JarT H foeer u1g 9 Wieseaed 1 s 0.35V i ateedl gRT Ukl S Fehdl
21 59 256.7 nm o TafRT0T 61 SUERT fefan S ®, ot foeer o1 o foTq sheither shi TToMT shife)

I 150pm T-25f 1 WA TH WA ¥ THTA ¢ AR TE A del gIH TR
1.5 x10"ms ' a7 ¥ aTet feheral © o 5§ ol &1 0T ity TEd g8 Tifen 9 sur gen 2
I Soft hT IS TRAU n Kl Y R BT T H n=3 H TH a1 ¢ 9 T v = 3.29
x 10" (Hz) [ 1/3° - 1/n? ® S9ifa o1 @kl 21 45 HhA0 1285 nm W Ul gl 2,
n o OH H UM ST qo1 T F1 &4 Iaqizu)

TG IS HHHU o qUT-S= T TUAT I, S 1.3225 nm 55301 o1l &1 § 39 37 211.6
pm W T B | T HHHO HI 0N h AW AR W w1 &5 ot Fqu
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2.57

2.58

2.59

2.60

2.61

2.62

2.63

2.64

2.65

2.66
2.67

L IPEIERIE]

2 Felt g faifed 557 % et FAER W o YauaRt wt @i g, f e e o e
TR ok wSielf 1 eifa erafeda ufdfee & foaw swEm & o S 21 39 genae o Ak seee w6
A1 1.6 x 10°ms ™ T, 9l 38 Toiag 9 Gafud < Selt a-3=d &1 o sifew)

TR fadT & TAM g faada geuseft &1 etopet w5t W o Fruftor  ygea fmar s )
It 7Tel 800pm 1 qUI-3ed wi S, o =q2iH W Heiferd SAfaenerfires a7 1 MO it

Ife & o WerH e § SeAa2 B 9 2.9 x 10°ms ! €, @ 368 Fafud § wvelt qen-2= Y oE
Hifsal

Tk W, S 1000 V o fasaiat ® fa 3 1 8, @ Heiferd 97 4.37 x 10° ms ™' B1 9% 0.1 kg
S| 1 Blehl 1 g TH o1 W TGHM €, d THY Wafud q-<s4 i UMl shiferg)

7fE ek e[ 1 Fefd 1+ 0.002nm T Ydl W W Sl €, o oA o Gar § Siffeaar
T UM KU A AT T TS h/4n_ x0.05 nm €, Al 91 38 A 1 Fhrer § i Hies
B2

T: TOHA HI FEH G A= < TE B TR Sl o ged HH W STeed Hifey| = 3§ e
F o g 272

4,1=2, m=-2,m =-1/2

3.1=2, m=1,m,=+1/2

4,1=1,m=0,m,=+1/2
3,
3,

=2, m=-2,m,=-1/2

=1, m=-1, m =+1/2

. n=4,l=1, m=0,m,=+1/2

ST TH] § 35 TOEA eI B1 SHeh 2p etk H ©: ToiEeH, 3p Hetdh U ©: ola Al 4p
wHerh | Ui Te B &1 ST @ B W1 Tolagd Aad YOl AR STE Sud Hid 82
Frefafad & @ ®iF o weh STORAEl AHEE AT TN HT?

(i) 2s 3R 3s, (i) 4d 3R 4f 90 (i) 3d 3 3p.

AL T Si ¥ 3p ek H YA Sela[ Bid 1 i Tl Seieeq Aveh 9 ifersh qHe AR
SO ST HAM?

T SfHa soiaeMl & e Jasy (%) P (@) Si (1) Cr (F) Fe (¥) Kr

(F) n=4 9 e forad S €7

(@) 39 IR ¥ fohad seiaeq sufted e, fwen fag ms=—% T n=4

N
S 8 3 3 3
1l
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