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1 59 Tepfa
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11.1 sftrwr

T 1887 H Sgagasia fmol #1 saft ud gge W fagd gaee o Hegdd
HHIRTOT T B oF FART o FehTT i U Tehfd sl AYAYd &9 § Tofua foman
Ifwel STl o Sifqd wRor § faEsi-Afert § T o % < W fam-weH
(forga-forsi=) W IrnfiTes e=won ¥ 2 Ufaeiiae @il g2l ® o g 1895 |
X-fRtol @t @iel qen 9. 9. U % g7 1897 H Wl TE SoleeH i @i
TIATV]-TLAT Sl FHSM | Hidl 1 TR off| T 0.001 mm IR o WY o 3Td
HH <€ W I8 9 T TR UW ) geleiel o e, fen grn fosiA-Afeen § |
R fore & wnfd femen <1 €, U TSt B 1 Shelle o 9eg@ hid W ufadw
I Bl 21 S w1 U B B G | AR w2, SO—die-wiE % fog
Tq-80 T 1| 36 Uiadifa 1 R0 39 faferTo sl 71 T S kel 9 31 @ el
A aeie fAvl 1870 H faferam g o gr @it T off, fgs o1 & 1879 ° 77
g T A Tl digan @ wom areft Sor-srash i 1 o @ =+ € fafew difas
AT S SAEA (1856 — 1940) 7 39 URehedA i gfie &1l SLS. Hed o ggalt
IR foas-Afere o SIR-IR WER oddd foea & gaswia &= & g &
IR GR TR hefte-Tehvor shull & o qun iifers e [ e1efa Smaw iR g
1 3TIM (e/m)] 1@ fRA I§ 90 7= T I 07T GRIT o o7 (3 Xx10°m/s) o
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fafer¥o aen 5= &1
&3 Wepfa

W 0.1 ¥ W 0.2 T O ¥ FeAd | GHE | e/m 1 Tihd qA 1.76 X
10'' C/kg B1 78 it IR T fF e/m 1 AF el (Scdsish) o gared 1o g
71 forasi-fernt & 9 9 &t yepfa ek T&1 e 5@ ver 3 shefre-fahwor ol
1 wfehar sl gl

AT SH THE, 1887 |, T€ U T foh St e TAfved enge o wreH
TehT9T g TR e © Al hH a7 STel - S U Scafeld eid 81 3El Wb,
S o FiEd aqel #1359 a9 q% T fEE S 2 dl A Hu-SaiE %
Scafsia ¥ &1 1 O o FAC e/m 1 W Ia1 & 9 e fee o Shelre o
HUT T A1 T YR 7 U0 F I8 Tenfud 2 5o o 3 weft o, =afy o= gomed
¥ IO g o, Ypfd H TEM 9| SN A 7, 1897 H, T HUN Hl ForaglT AW
fean iR gz for 3 5o o Hiferss Qeifes st 21 6l § TR o Haeg W 36k
Ygifaer qon wEIfTe: Y& & gRI Soee w39 e @il o fau 3 1906
o el [EhR YSH oo 711 1913 | Wit difassfammt Ry, fafersn (1868-
1953) 7 SaRHA W A o YRS AU o feTg de1-<g T U Uewich FENT foha
3= T T T da-fagw W Y ¥ed TH qol S, 1.602 x 1010 C 1 qof
ot 21 Tafersh o WA 3 97 ey s & foh dgaenas F@idindg €1 e (o)
qer ATUferd ST (e/m) oF UM W, TSR 1 SHAM (m) T R ST G

11.2 THEEH SESH

B WA © for urgell W qed Selai[ (SRU1 AT HU1) Bid ® S Sehl et
o foIu STREE B €1 aenfy, Je goiee T Tg-ge § Sl el el Fehd|
g oA ol © e A € i SEhT USS € MO W hY il € AR gl
1 ST9E o1 TR AR Y ofdl B T WehR okl el ©1q o WiieR STl ok
STHTOT Sl oF g Uehehd T@ 7T B0 &1 TRumeeasy otk o getae et i
T SAHY I AT F Tk, g TS Y ST 3T U 1 3T: TSl hl ol
T3 ¥ TR FekTeH o fou ush FAfyera =am Sl 1 sTevashdl eidl 81 39 gAa
Foll 1 ©1q F1 FE-HerT Hed ¢ T FEREAT ¢, o 5N FK i © IR eV
(3R diee) | HITd B Tk Toldeiq diee fohdl geieia &l | diee fawara o
g @G O W 9 Sl k1 AF €1 3d: 1 eV = 1.602 x 10710 J
IO Soll 1 $E ST b1 WANT TCATY] G At Aifqent o fepan S 21
FE-HeH (¢,) TG o TN SR THR IS T Ypfa R Felk e 2
1q o I3 § Solaei Schs o O o Soiareil ohl —JAad STewash Shell 10
ot oft wh olifqer fafy o g & 1 weRdt @
() rIEE ST : IUYA A9 o gRI o Soiareil Sl TATE qrdtd el & T
Tehdl © o fop o u1g 9w en weh
(i) &7 oo : fRdl o1g W el T UE ad foga &= (108 vm'! &t &ife
1) SelRAl ! UIG-T53 ok STe ol Hehal €, ST T fordht Tareh @t #)
(iii) FoRT-TIEd SeqiT : SUGHT S o1 TSl STel Tehell Hig-Ie3 W U<l € dl geieri
H IS Bl %I PIEINEIEG 3@3@'}%{ YIS 5'?}3?7'? (photo-electron)
el 2|
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11.3 UehroT-faed qum

11.3.1 EeST oF URIGTOT

gehTel-fagd IS i IREREAT &1 @S 39E 8ot (1857-1894) o §RI 1887 H
SYAGTHRT T o FANT o THT Y T ff| Tpfem-fa@si (spark discharge) %
SN AYATehig qN ki Scafd o 0 WEifTeh erawor ® g 4 ge Uferd fran fo
helig 1 Ferdt omreh ofq @ QST YHTe o GRI YW I W eTg-SelaiSl o UR
3= dieedl Tpfem A 8 S 2|

Hq-T53 T FHF ael YR Yokl ST H0l {2 79 g9 gl #Ed ©,
1 T B W TR FEH Il €| e G-I TR YH1Y USdl € °l I8 & qHq
TAHRM 3Tfaq fafertor & ux1el o 8 # ¥MIcHS Al oF TR0l &l IR i o6
fou ol sEwifd 3 od &1 Sufad YR @ SAavds el grd A o IYe,
TR U1G-TS F el ey § o 5 )

11.3.2 TTERT qAT THATS o UeTuT

foereed srcared du fefad o e 4 1886-1902 o 9 FhRIfoR[d IcdsiA &l
TfEre 1 ST TR

T soiaerel (g Ufgemietl) arelt ferdl fraffaa siw ) et o Scsie afyet w
T At w1 eufad wE W AE (1862-1947) A U@ TR ufgy § um
vare gl & (Fas 11.1) 1 S8 € wereivt fafsneont sht et 7@, o & 6N ware o
T T 3 TIEl © 1 el @ foh S wreHT fafentor Seasier ufEeht C W et
Bid €, 3ol UigenT W W8T o1 Sd € e fagd & g ueeash SUEe qieenl A
1 3 ARG B S 2| Feiifad i 1 Fell § scieeHl o Yo o R0 HNYaTE
Bl Bl TH YR W, ScHsish o U3 TR WY U o hRU dgl URYY § UNIyEre
Bl B STeTd q91 ofiie 3 Guesh dfgent o fave, safad geprer 1 smgfa den
o oF W YT ¥ H 9Radd w1 e fha

TTEled 7 1888 W 3H 1474 Wi 3 9@l SN Tk RUMARE ek afeeht =l
e forgaeett @ e a1 s&7 Ufer e o St afzent o1 wre genrer o fentfora
fohan T q 3EA ST TN @ e sHeh Afafed w1 U s e ufge
1 QT Feh1e1 @ ferfora feman o A =8 wAERE @ ) e afze o aReT
TS © O TR s W, 39 ufEeRT W ueTee 3R eifiren = a3 el o
3T 7e Toepd fehren o Te et o g9E 9 e ufgent @ ko o
S B 2

1897 # SoioRM i @IS h v I M= = o T IS ufeer 9
TRl oF SeHSI W e STUTAd Tl &1 SEUT S o HRUT Scafsid seiae
faega & 510 TS 9fgaht 1 3R bl S €1 gretdied den ofiF1e 3 7 off uferd
foran for ST Scasish Ufgehl W U I =Aam OF o %0 g 1 WS g
Ted € df g ol sole Scafsa i etan 39 Frea =am srgfa w6 qgel anghd
(threshold frequency)%ﬁ%ﬁm ST UM ITSieh Ufeht o 1 FT Yehfd ™
et g B
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fafereor e 57 &t

54 Wi

g N T fon TteR, Shefirem, Arifyem S o urqel § e g9e shaet S
TUICE 1 W q o fery et 81 denfy <liferem, wifeaw, qiefiem, wifsEm qen
Fefifem S &R «TqT 3va WehTel o gR1 ot I U < §1 5 57 JRRr-gagt
T7efT 1 WehTeT W YT fehe Sl € 1 3 Telei Scafsid hid 2| Seiee i @i
o UYEI $ SoiaRl Sl FhIvIeh goraeid A T T g e genT-faga guea
el 2|

11.4 YeroT-TaeIq U9TE T WHEITeh T&A

foa 11.1 o yerrer-ToRqa Uame o6 YT 31299 oh foTe ST o g T e &l
<9t e B1 36 ueh faifaa siw/aaes @ ol @ foad U yehe-gadt ufget ©
3R U o1g Uizt A B1 Hid S ¥ YehT9T, a1 (window) W 8 TR T € IR waelt
TR Hodl TiEeht (Scsioh) C W Uedl 81 UGl Fardst e (shie-Telt W gfEd)
Y YT fafeRtor UR Bl a1 € SR WeRrel-Gadt qizent C b1 TR R © 1 aigent
C ¥ 39 3afed B € St ufgeh A (FUEs) R 92l g S foRd &7 g
ThS T AT ST 21 C 9o A Tigeniati o site faweiat i ol gRI S T S @
a3 ufafdd foha ST gkt 81 wie ¢ den Ak g fen fepufeads (Commutator)
o gW1 <l S Hehd B 39 YR Scdsich UfEehl C 1 ol | UfZehl A i TSSER
¥ el FO1 fIdd W @l W Gehdl B| Ve WU TRl A, ScASieh UlZehl C i
o | TS ERT a9 SR SHehl TR STR{UT BI71| Seiaei oh Scdsi o Rl
forga oRtuer o ek yamg Sea gl @ Toed uitae o ueh form o wenfid g1 S 21
SISl o a1 oh TawalaR i Teh eI o g 3 qRum ey qigy | garfed
B oTelt FehTIiTeh SR shi HIEshIUHIS o6 g1 WITd &1 Heh1fyreh
faga o0 &1 "URH Ufg et A w1 fava s 9zt C© .
o HUeT qREfd Shieh Sl e Sl ST Hehdl 21 S

RIS 1 dlerdl qe eTgfa 1 off ufafda fman o1 whar 8 veEm-mad
I fF SO C SR TR A & o9 AR v oEr e
ufafda feman ma 2

g9 fod 11.1 1 9rAifiTeh SHeren 1 SYINT Yehliereh
¥R o (a) fafewor &t dedr, (b) efaa fafswor =t
g, (c) Ifghe A 991 C o i o fasaraR, den (d)

K ]%)MA
qfgeht C o 919 i YHfd o W URadq o 3199 & '
U % Tehd | Scsieh C W T ol k19T o AN H Hhbbd

ST e stgen i i T s e & o 11.1 Tohre-foregd woma & St
WehTYT ST SYANT Y Tehd &1 W9l & 1 Scsish 9 foTT TR e

%1 ISl EU FehT¥T 1 diefdl sl qRafda fehar < ke 2

11.4.1 YoRT-THE@ &RT X YeRtST St dieial &l UoTa

TIESH A 1 ScSih C i o1 | T o faga W @ o € f51e@ ¢ o saafsdd
TR TUTEsHh A i SR SThtd eid 81 3 fafenor w1 smgfa qen fawa w1 feer
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YehTT ohi dgar ———>

o 11.2 yorm-for@ o/ SR genm
i el o &= AT

T@d B, YR I dioal i uRafdd fRar S @ @R aiond
TehT9T- o ORI < Wedeh IR HIAT STl 21 218 97 il @ foh Wehtfireh
¥ STITeT WeRTST <1 dieral o @1ef Iaeha: sigl € Sten foh fom 11.2
o IR T W <A T | WeRT 6 SeAtsid e ol Wi Hehe
TR BT TEA & SFRAMAR €, 31q: IAAq g ared fd dehe
YT Szl @1 &l SAld i<l &1 digar & GEga’ 8

11.4.2 YhIT-fagd anr w@ fawa 1 quE

TH Tl Tigehl A Sl Tigehl C 1 qorl § fordlt o fawe W e @
AR izt ¢ w1 Ffvea emafa v qen fafvsa digar 1, & g 9
eI w3 21 TR g1 et A o o fave o -2 uftefda &
& @I Yoieh o) UROTH YeRTeI-faRE €N i WG § | T I S @

o wehTeT-foe N o () fa9e o @1l St 1 Uizt A o U FfvEa e
fawa o foru wh et feafq on ot @ o @ g9 ScafSa solagi[ ufgeht A W
TIE B 9§ qe THmI-fagd 91 Seead 8 S © sufd Saw 8 S 21 A
20 faga Uzt A & Rk faga 1 3R ik s € df Thmer-faea o e aedh
TehTeI-Terd eI o E SwudH W 1 YgW O hed ¢ HqwW N 9 feufd o
Hd € S Scasieh qfEeh] C o g Scafsid Gl TehTiyTeh Sl GUTeeH Ui ehl

AR TET W B

;

E L>1,>1
/—_—13
/—IZ
/—-II

et %\r?ﬁr
-V, 0
+—— T favd wuEl afgeRt fawa —

278

o7 11.3 eufaa fafewor =t fafa= deamet o fog
HTTeR- R a2 Ufg et fawa o &= el

319 TH Ufg el A W 9fgah1 C i goHl H T
F1 (Hh) faoe o & 3R 38 R+ efuss
SRUTCHe: hid S | STa UiEehTatl i eferl sgeit
STt €l el ideRiid B & qel sheidl e
AT el el SO § GRS A % UEd U
1 I8 W TR T TeRTfieh- 4 ool § W et St
T & 7 TR 7% Ozt A W ®W fave v, % e
fofirer <iteor 3R Ty whifds 7MW g1 T & SR
smafaa faferor st @ fAfvea smaft & fag e
A R @ T T # (F5) faed v, S
YeRIITR-4IRT I & Sl €, 3 (Cut-off) 37¢raT
Ryt fersa (Stopping potential) &acTdl 2l

TeRTYTeh Seiaei oh SR U&TUT i SATEA el
21 o1g & Scafsld geft yehiferes solaei g9 St
el el | W R A9 Y Bl © o
e fava sifusan o1 arel YT Sera,

et Toaam fast o (K_) ®, %1 Wit et &t svemen 7 2 srea

K_=eV,

(11.1)

Rationalised 2023-24



fafereor e 5 i

54 Wi

319 BH 39 YA S Afad fafertor 1 ThawH srafa W S=a el I, ae I,
(s> I,>I,) o foIT STe0 9ehd B1 €9 I8 A1 & € for o dqa amisti & 94 =g
STa €1 399 [ B @ R eafaa fafeor ) dean o o ° ufa Gehe sifuss
TR Seted B &1 W P fawa o € war © o fom 1, e o st
fafenor o fore gt €, Srn o ot 11.3 & W1 o gro <9ien o0 B 39 YRR, S77afad
fefertr 1wk fifv=a smgfa & fog fRieh fove saeht digar & @as g 81 s
sl |, YehTISTeh Sciarei b1 Soedd TIfdst St 2Mdfad fafertor st diear w R =1
F B

11.4.3 Tt favwa @ smufaa fafewwor =t smgfa = wama

31e B9 SAIfa Tafertor =t emgfa v R Frieh fove
V, o HE HaY 1 AT w1 TH Geh1el faferton
1 fafr= smgfaal W ITga YR ° TH & dad
i FHEITSTG i B SR HUEl gtz fawa o
1Y YHTeI-foagd o o GREdA &1 TeIIT H 5>
2| uftoret afteds 1 fos 11.4 o gwrtan w2
T errufaa fafeeor &t fa=1 ergfaen o o fared

o

RSEAECIR

fava & f9=1 A W ¥q@ 9 HT TH & qH Vs Vo2 Vou O
I BT B ScHSd SOl 1 Sel SMfqq «— Hewkh A

v
quE afget fawa —

faferton &1 emgfa w el @1 emafaa fafeor st o 11.4 emfaa fafs @1 fafa= smgferm & fag

Seam emgha ok fau fet fava =1 o efus afgert fawa den gehmr-fogd um & ot el

FTcash gidl 21 fo 11.4 9 98 91 i ¢ T 4
St v, > v, > v, % % H e df PRI fasst &1 w5 Vg > Vy, > V,, B 81 saH
I=aqd Tfast el Sal & ST BhM| HeraEd, 3% qU ®9 9 U o fag st
e fava =1 sTerwehal gf1 afs g9 fa=1 wrgeti o faw smafaa fafewo =t smafa
AR Gefed PRI fawe & e ore @i B0 e el Y@ T et © s TR
fo 11.5 o <witan @ 2
ME I W ¢ R
@) freh fawa v, w fu gu gemer-gadt ugred o

fau, emufaa fafecor &1 emafa & @y Wakd:  FRed

gRafda e 2| 1%"/“3'
(i) T Fifer Fream sia ot v, O & foees fw (0
et fosrer 31 2 21 T e
= Yeroi o < 9o iR ¥ W
() ¥ selaglal ®T S=aaE s el S 0 st 6 R () —»

fafeor @1 smafa & @iy awd: gRafda gidt &
Safeh 98 39FT digar W [k 78T gidt

(i) TR PR B amafy v & forg, wafe e (o 11.5 T T TR Hel wered % fer st
T 3 SR v, @ FH 8, BIE Fh- g ScqeiT faferzor =1 smafa v T fe favwa v, &1 afte)
(0] ’

g 78T & (daar sifye g #t Rufg o )1
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T qH dsh ST v, hI 38l argfa wed 21 g8 fa= urget & fog
fa=1 gl 2
=1 yepTer-gadt werel wehrer ok T faf=r erfmard <uid €1 Sfattem, foes
AT HIR T Gl § Afeeh Fodl B1 T & qehre-Hers! g fafe= avnesd &
T o fau e srfear widr €1 SSeww o fau, R H wWeET g o
WehTeI-Torggd W Bl € SR € HAYel eel TN o Yhl W T YHE T el
o < o S o gt wE o F7 e @ T 9 endfaa fafeor 5 emafa
TEell smgfa © @it © Sl @ faen fRel she-uvEl oF Aokt YeRl-faEd
IS YR B S €, q9 W@ Sfad fefRior sgd we €l 3 ¥€ 9@ § 6
107% 1 i o =1 369 7 TF H Scds URH € Sl 2
39 B 3H S9N W a0 fRT T WrEifiTes et W el s @l | &
() foret fau 7o germ-Hadt ueref iR stafaq fafwwor &1 smgfa (et smafa 9
AR o forw, WeRTeI-Tore © Smafad FehTeT & dierdl o STHHHA el @
(foa 11.2)1
(i) Terelt faw o wehrer-wodt ugie @i srmufad fafewor i smafa o forg, wgw om
afafea fafentor 1 <fioar o STHHAE U St © Sten R fave e
W faeRk 7 @ 7 (o 11.3)1
(i) foreht feu Tu yermer-wast wared ok fou, ww fAfved =Aan sfasw-smafa gt
2 TS J@elt smafy FEd ©, formen 1= T sciaeAl o1 i Icqsid el
BT =R 2Mufad Wehter fohan ot i == 7 Bl S8t ega o Sue, it
fava s1¥en goad: Icafsd JeRIRIeh Seiagil i SoadH Trdsl Sl SArafad
fafshzor 1 smgfa o @i Waskhd: d&dl ® T g€ $HHT digal 9 s el
g (fm 11.5)1
(iv) TeT-faga S fom fdt w1a-wwad & (<10 % Aga &H) THh
arcerioer gishen ©, ad Sff Sfe erufad fafeRtor w1 st He Y I S 2

11.5 UehyT-fae@ gara qem YehmsT Rt @ faegia

hI3T hi R Webld S—Edl YAIsal o 3id deh To8! i@ T 81 TS Y| WehTeT oh
T-Tos o gr1 Afaeon, foende qen g &1 =eaistl i w@naifas @ Fars s
w9 W A 1 W bl | 5E o o STTHR, YT Ueh oREgesh g ol €, S forepa
TS G & U et o gl € qen f5w et & W el et €, 98l S
1 Gefd ToraRor gie 21 o79 g9 98 @7 fof 1 Y1 1 I8 - Faso fael s
o U T YemI-fowga Scds HeH el 1 SATE@ Y Hehdl B

TR fergd ScSH o - o STIER o1g o TS (STel fafehor &t fo-gw
Tl €) W T ol fafehiid il shi Had &9 H SrEwiita s g e sifees
YT 1 digdl E Ia4 & AfYE ogd qu Jakid &= o ™MW Bl
qRuTIEEy, digar foat sifus et a1 & sifues Yoe Sode™ o g
Sl - ST AT AMfeq| 39 ool o6 ST{UR, YehIfeTeh Seiaeid ohi Seaad fdst
Solt gt § gfg o @y St wifeul W g, 9 YW wi et g ot @,
T AT e fafetor fro-gs (Tata T §) soeeil i ga s e o
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fafer¥or aen 5= &t
&4 Wepfa

H gued g S 3R ong-TS § W fishe o fau steaveasd feam Set 9
arferer 0T safey, T <eel smgfa &1 eifcd TEl B el @ fagia &t
T UNIfoREl W AN 11.4.3 § ST T YeION (i), (i) q0 (iii) 1 &Y fodiy
B 21

A B =AW wEe B fR a-feew #, soieeia g el o Had sTaeion
faferTor o T M W B 21 ITF TF a€1 HeN H soiae ol S F €,
37d: U Seige Ufd S 99T | STaRiiy el agd & BN T 0T § I8
TRl TR ST Hehel © Toh Tehel Soiaei o TeT il shi UR Y o7q § ot
ot o o forg T St e o &¢ 5 tern 3R off eifu @HF o gk
21 7E Toreend o YT (iv), TSk STTER WehToI-formpd Scersi (TRTHT) diceifores 8l €, o6
oo fauda &1 Hard o, w-Tosor o gr1 wehTe-fergd SoASiA o 3Tcdd ol wei
1 A &l B Hehdll

11.6 3T T YehTIT-Ter=ld HHIeRTOT : ferfertor st

SSll od1ey

T 1905 H AT AEHEA (1879 — 1955) - ThRI-Tagd Y¥E Fi ARAT & g
SgAgaR fafeRtor &1 T difesh &9 @ T foeon gEdted fhen 5| e ),
ehTel-foegd Seos fafeior ¥ dad Sefi-sfaeisn & gr 74l e fafewo e
fofaer geopreal @ o BIdt @—< 130 &1 S & Faier shedd 21 fafetor st
o Ycdeh delieH i el hy Bl €, SEl h Wil feeie @ SR v YRt w1 e
HhT-fag 99E §, Th Soraei fafehur o T Faied &t Sell (hy) AR il
B 9% ol o1 € AN Felied T o o1Q ©1g 1 Tag ¥ 9l e oM
& fou feram smavas S 9 efuss el @ (FE-ToH, ¢,) 76 S el
1 srfershay fast et Bl

K_=hv-¢, (11.2)
3 gl W TG STl oh IcdToId B TR ST TS il 3T SAferhad
qF @ wH B 81 e § T fordll emgfa & weRrer o6t e, wia dehe emmfad
Wil ! Hem g fifa et 1 e e W ufa Tehe Scafid gl i
TEA Sgdl 71 9oy, SRS eI ol 1 tfrhan Tfas et s HieH
I St g i g 2
TR (11.2) 1 MEEIET T ToHFI-1T8d GHIHIU HEd | 376 0 I8 <@
Thd € fF ford YR I% GHIH 3199 11.4.3 § R ghmr-fagd yoma o Heifer
Goft Yeronl Bl Tk WYl Ud URShd &7 9 WA Sl 2
o HHIHTUT (11.2) & STHR, YeI0l o 3 &Y, K. g v W Aasha: e st
? 3R faferor &t digran W felt T et 21 Qe gafere gen @ it sgera
o fommr ®, yemr-foga 99 Teha soieeH g fafRto & Twa s@ien &
IO § Seq= e €1 fafeneor 6t i (S St Freni w1 gen gfq R
&hel Ufd SHTE I o STFHANUN §) 9 Tol UiehA ok fau eria
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3Teee 3RS (1879 - 1955)
T 1879 H A H 3¢9 A9 TH
TS AT SRHA S T oh
fava & sdifqerfoi & waffas Tem
ifiienfag o €9 ° 9 S €| STl
TeRererenRTt SiFfeh ST Seh & 1905
H yeiferd @9 wifawit e |
3T 2| I8 3T Jord e
WRTYT 2l (3Ta FIeH HEl Sl §)
T RO i T fehal 31 Tehrel-ogd
YOS o IH AU hi AT i o9
fafeor 1 Ferufafted @ fagia Tt
U HeRT| 3T THL TN H 3%
FeA Tfa w1 fagia fawfaa feen
ot 5 o 9% a3 g8
R e %o ok anifvae fesor e
fovardicaRs Ted STTs HIAT| 3Tk
Tt Thews 3 smafershar o fafre
fasTa 1 5 T 99 1916 H 3=iH
SMufershdn o =AM THSId i YhIRE
R SR & B o7 WUl
ANTEA § : S Scdsi 1 HRon S
i Hwrer fafeor fom &
Sehfeush oJcT § W 1 T €, fava
1 ik e e eyFen seiemh!
1 R Tehan, Fehelt T o Toget Sl
H FAleH-HiRSTh! T FaICH-ATAhT
I GEATIHT T ST e
Yoo et § ST AR e
el fore e o6 faw 1921 ° 3%
el R & EATA fohan T

o IR K., 01 TR F&T BA1, FHIehTT (11.2) ® I8 SHdrired
2 foF yeher-foe@ Scat auft Hug € S
hv> g,
e

_%

Vo= h
HHIRIT (11.3) & TIER, HE-Fe ¢, e 7H oh fag,
JeRTI¥Teh ST Scdfold ohid oh foTq STeaedeh <IAaH 3Tefel
Igelt ghd v, H1 AF Ak BT 39 YR, T Igel g
Vo (= ¢/h) e & Bt 7 8 FH emgfn W OHE
TehTeT-foregd S Hord 7 €, W fafertor Y digdr g of
Fi T 7 A 98 I8 W feHadt ot R = T 1)

o 7 fomo o, fafeor &1 e, San sw uRefad ©, S Feie
1 T Ufd ShTE &THA Uid Sohls THI o STIRATII! Bidl
21 Tt stferer dem o ST sarer Suarsd e, 3+ & sifees
@M § oo TS S il SEe w SR sEfeT (v
vy o foTU) o1 o oTEY T aTel goiAl i Se Sat €
afferen BRSO 78 T 8 Wl ® TR i vy, o fo
TehTeT- TR )T il o SR Bt 7

o STEWEA o fusm ®, yewrer-foga yvE ¥ U soiee[ o g)
WhTST o Ueh SellCH 1 AT Yol Weifhen Wik gl 1 48
Wieha drcerforeh Bidl €1 59 WehR, e atetd fafenor eier i
e =9 ot o &1, wehrr-faga seast arefors € g
¥ o | Ieas # focid &1 3R iR et Wt Wik
&t @M digar | oherel g8 T g @ fof forad setea
0 WU Ufeha (T Thal Soiaeid g}l Ush YRSl Faied ol
JERIEU) H M of Ghd A TolagHl s e 9 @
TeRTeI-Tergd R ok ARETT w1 i g R

HHIRIT (11.1) T ITAN T, FehTeT-Taga THIHIT (11.2) Hi 36
YR foren < gehar &

eVo=hv-¢,;% fau vy,

V> v,, SEl

(11.3)

U v, = (E)v_‘p_o
e e

¢ T Heequl URumm 2| Y ¥€ Wy gt € R v, o
%5 v 1 I T T @1 2, a1 el = (h/e), S fof ugre
F gepfd W AR T *a 1906-1916 = TeA, fafaswd =
SR o Yhr-Togd FHiR &l FHAUd o o fag
TeRTET-SEd 99Td W AT T e i o 1.5 39T R,

(11.4)
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fafer¥o aen 5= &1
&3 Wepfa

39 Hifeam o fT o e W@ &1 @AM A e o T T 61 START T I6
i feeieh h o1 91 M9 fRan o 9% 9 <l femis o 39 AM (= 6.626
x107%4J s) o fiehe o o foagpa 21 fa=1 T’ o 3a foren M= ol 39 TR 9§
1916 ® Tafeieh = STEwrET o YhTeT-faga T i ST T o &M |
IYeh! T 1 T R

YehTe] F1 i UG TH h T ¢, o6 AF (S 3T JAM § 9 A 9§
e TEd ®) o MUl & STEi @ geRr-fagd gee o Mg & fasn
e | fafersra 3 genrer-forgrd aftentor &t 9t TREsdl @ % & orgst
o fau fafewor-smgfaat o fowga W o fae genfua e

11.7 YeRIST ki UM Werld : W

Thel-fag g9ma = 39 faasor qea i g fomen T weprer foreht s= o6 @i
T el o 30 oh R SHeR hidl € 9 I Feliel el el oh Uehe (T g
1 Sl hv ) 1 B
I GRS STl o Felied il TRdl 01 § Gaig fona ST Tehal €7 SEHAET Th
Teerqut qRoms W wES 5 YR F6ied ® GAT (hv/c) ¥ Tog R S Gkl 2
Folt o H-T G 1 T O sHR Yool guek @ R YR F9ed # F
Y Herg foman ST Hehel 1 3H 1 I 91€ | Bieiq T9 20 T GHI H H0T S
FIER I T, TH. FHIA (1892-1962) oh Tl o g1 X-fhT0ll o YehivH oF AT
¥ T 1924 § A Y Toran T Hgifae ifcehl § weE qen ehr-faga g
o 10 hTE o TeI STEETE i 1921 W wifder! 1 Aisiel JWHR YSM fehan T
foe[a o W@ STew A Yehwl-fagd 99E W AT U % % faw w1 1923 |
fufersh 1 et 1 Aioel YRR e TR T
B SgAgaehE fafehto o Wi T 1 e FETER € e ©
G) fafeor & g0 & Wy == foren o, fafertor 39 YR HoRr w3 © 9H 98
TH w9 & 8 5 wie wed €
(i) Y% HIEH ®I S0 E (=hy) B @ 3 G p (= hv/c) q91 91 ¢ Bt 2
SEl ¢ WY H = 2
(iif) T Y= amafa v, s1een quresd A, & @t weEl w1 S E (=hy = he/A) 3R
o p (= hv/c = h/), ThadH e ® (Tafertor =6 dierar = i ot =) 1 foeht
T A o YR AT dfiedr g R shed e K T & @ e 9l
i Gehe Wil 1 Ge B Sgdl © (W B #1 Sl THEuHE B ©) | 3:
TR i el fafehor st digar W e ==& we
(iv) IS o S<eia B € ofR faga qen gaia &5 o gw faeifma @ el
(v) WRA-HU g (¥ & FicH-goiae[ Tg) o Soil o ol o Tifard
w®a € aurfu, fre "ug o WA w gen o wifia 6 © ged §1 wied
AN B Fehell € AU Teh F1 Bl Giord el Fehal 2l
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SETEIUT 11.1 6.0 x10'* Hz 3G 1 Thavi Fehrer fohslt oeR oF g1 Sca foha
ST 1 Seasid &Fal 2.0 x10° W Bl (a) WehTe fohtor-qs o fenelt e sl it
ferait €2 (b) Wid o g0 SEd AR W Ui Hehg Tehae Wi Scafeid eid €2

A
(a) T&F Wi i el s
E=hv=(6.63x10°%"Js) (6.0 x10' Hz)
=3.98x 107°J

(b) IR Bid o GRI Uil Yohe ScafSid Wil i G& N € i fepu-get o Tefia e
P 9fd Wi St E % N T gfft 999 ff P=NE | @@

_P_20x10°W
E 3.98x107°J

= 5.0 x10'° Wi 9fa Iehe

ITEAC 11.2 I Hife=H w1 FE-ed 2.14 eV © al URehe SIS :
(a) Hifaw %1 <eelt gl aen (b) safad YTt 1 aeTesd, 4 YRt o i
0.60 V &1 T& fedt fava @t 3= foran sl

K3yl
(a) Side AUl <gelt SMgrd oh faw, sdfaa faferzor &1 st h v, ®E e ¢,
TA I 1

Vo= fo_ _ 214eV

h  6.63x10°%*Js

-19
=2.14x1.6>i3140 L 26 V10" By
6.63x10%*J s

TG YFR v,=5.16 x 10'* Hz ¥ &1 gl o folu, g T setae
T 2 21

(b) IcafSId FeRTf¥Teh SeiaRil i Soaaw Tfast et e V,, feafas Seit (Wea-fasa
V,, % B1) o GHM B 1 fetfd & qehiiren om0 81 St 21 S i
YehTeT-forgd GHIHUT 39 YRR @ :

hc

eV0=hV_¢o=7 - 9o

YA A= hce/(eV, + ¢,)

_ (6.63x10Js)x(3x10°m/s)
- (0.60€eV +2.14eV)

~19.89x10*°Jm
- (2.74eV)

19.89x10*°J m

= = 454
2.74x1.6x10°J nm

11.8 ¥T st a1 Yehid

T (SATF AR W A fafmwor) ®1 g9 wHfa (q-07) , odue qen ge
FeAE o fhU MU eteEEE gW, TTRE B9 ¥ ke Bl €| WISl i ol Wehid
SAfeeRtoT, foerd= e e 1 uieeet o gienier el 81 Su @R, JeRri-forg
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51 Fefa

T A HIET G A el SR WM & S B ¥,
fafehtol 38 TR =aer &3l € o oM 78 %o o Tes tufd
WIS § S B HT S1gel quI-Teml § 9 HiA fRE g4
gugH | Hoiftes SUgE ®, 98 AN &1 gpfd W fAsRk 2
ST & AU, oo 5 © fRdt o 1 3@ Hi guifad s
" gl & feson Ayt €1 99 oY g7 YR i THA FR FiwE
HE HT Al Sl q-femor 9 welt-wifa feafeaa fean e 2l
TG IR IR aen vpel (e o) gR STeRnyvl § wier
01 1 TevTeRal Bl 2l

T @I Y¥ UE 331§ T At fafeor # gq v
(0 AAT HOT) © Al N ki o HUl (TAEEA, W amfg) o
- A0 TSI A €2 T 1924 H Tk HidE Hfeshomiten i e 2 575
o Tt < sl (% S=aR0T § 39 o TR % ST Joh STl ©) (1892 -
(1892 — 1987) = ek Ta+ffer Uftereu shi wqd feman fop =ied ok 1987’*@@%'%
TR U S AR § e wgw 0 e e aed g1 5od F1 G HPid iR
S T 7 e o Wt i € iR @ e i we, gey o S (el 8 fErER e
T S, Tl T e A A A R i ey ST B s ] o T
3 G 7o 1 o A A 3 AR e e wa p A b e o e e e

. W,WHIHWG:H@T—WW
01 o W oI s A T YRR gwi S HeRdt @ I o e

PR (11.5) o fA 3= T 1929 H T TR
p mv | gefa fean T
&l m 1 HT THATH A v IHH] A B THROT (11.5) F
3 SITel T GaY 3R FoF-dT o qUREA A 1 § Fivel dRH %ed 2| §oA h
24 W@EY T i o GOy W TR 2| GHIH (11.5) H1 91 S, A a1 H
TEI0T § Selfeh ¢ AN W p KU1 1 A @0 81 Wik feeish h RHT @eron
F GARTd FL 2
THIFI (11.5) T I1e-01 o fAu gord: Tk uRehed 8 foreht qehea
el YA o N B W@ S Gehdl gl 9y, I8 @Al U © TR 98 T Wi
o gm W W= Tl €1 Tk e o faw, s R e < ®,

ap
i
—
0]
©
\)
|
p—d
O
o
)

p=hv/c (11.6)
i,

h c¢

;=;=/1 (11.7)

T, Th HIEH 1 T Hitel aeed S wHeor (11.5) g0 & T § 39
e faferor o airesd & THM g @ qen Wi fafhior w1 St den gam
F1 TH FoeH B
T HIGIT (11.5) o §R, A T SAE 9 &0 (I8 m) Fan sifien
Tl U (T8 v) o AU BT B I[EO F AU, TH 0.12 kg THAH FI
T W1 20 m s} 1 = © T W R, H L Avel qiesd 1 e § gl
T S ket 2 285

Rationalised 2023-24

ferfentor Tem o7 i S



% oifaRt
p=mv=0.12kgx20ms'=240kgms’’
_h _6.63x10%Js a4
E ,1-1—0- 240 kg ms” =92.76 x 10*m
e e TR s S € R o fRet A w1 | @ e 81 wew @ fe
& Tl ey TR e Sfee § aR-wg o el Seiid| SEd SR, STe-wHiivesh e
g (Sub-atomic domain) ¥, FUl &1 T AT Hewqol & q1 AGH AT B
5 ST 11.3 (a) TF oA S 5.4x10° m/s B G @ M H @ L,
2 (b) 150 g F=MM &1 TH 7% St 30.0m/s &I =t ¥ fd &< @ 2, § I 3
o St qUTeEd a1 g2
& ™
3 (a) el o fag
3 A m  =9.11x 10°! kg, o v=5.4x10°m/s
3 T HH p =mv=9.11x10"! (kg) x 5.4 x 10° (m/s)
Z p =4.92x10* kgm/s
Z 2 St qeesd, A = h/p
3 _ 663x10* Js
N - —24
: TR
£ (b) i o ferm
= EFUE m’ = 0.150 kg, 37 v'=30.0 m/s
E 2 =
S p’=m v'=0.150 (kg) x 30.0 (m/s)
I % p'=4.50kgm/s
Eg 2 Sivett et 4 = h/p’
FF6§ . 663x10°" Js
Ei & "~ 450x kgm /s
< = A'=1.47x10*m
TR o foru 3 et anesd X-fertor aimeed & wam 21 wig e o fou e we
Sforee o SRR o e 10710 T © S WEifies WA i S o feiehel STl 21
|
1. T soiee i g @ e Fahrer o foT =Fa| o1 i o1 1 HE-hed
Fed T Ug-TS ¥ TolR-SESH o AU STawEs e (FE-Her ¢ §
3TfYeR) o1 ST A9 31Me Uael Tagd & T2fa SUge STad o Uil g
faferfa w1 @ § <1 Tt 2
2. yHhmI-fagd g9 uget ¥ Suged g oF YT W YW i W Seidel o
IESH HT U | FD g W YR W WA wd ¥ S W
TYI-YHT ok forq off guret €1 - v § gehrer St 1 g el o
T Bl B1 78 SHoll oh Y01 o 790 o1 ITei shidl &1 Tehrel-faga S
P Teh TR Al © 3R 3Ueh b fafire werl e B
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fafer¥o aen 5= &1
&3 Wepfa

YhHTT-ToR o (i) Tufad WeRTeT i <o, (i) I Soiagiel o S o T
fawaray, iR (iii) Scdsieh o a2 1 gpfa ® el St 21
Yerep fawial (V) (i) STfaa ehmer k1 STgfa o (i) Seasisr waref &1 oopfa =
feft ar B emafad wenrer &1 et <t g€ smgfa o forw, 7 saet e
W et TE Hear B ok fawa 1 Scatsia e[l i Seudd ias el
Q Haferd 8:
eV—lmu2 =K_
@ﬁﬁaamﬁr(iﬁﬁmﬁr) v, & H S oug w1 eifee ®, HiE
Wﬂﬁgﬁﬂﬁaﬂﬁmaﬁmmaﬂmﬁmﬁ%ﬂmwﬂ
=l
FATen! T-TgTa TeheT-foR 9ve o &7 A0l ohi S T&l L Hehll
THeh! Tafertor | STl 1 Tefd SAeRIE0l 1 fesor K1 dterar 9 Teesrdl, v, ok
Afeded 3R 39 Ui 1 drcertTeh Yepld o1 ATl el oY Hehl| LTI 3 37
AL T AR YhTET o WieH- a0 o SR W | THeh TR FhTT, Frsll
o fafaea Yepel @ o1 ®, f= aaiier e1era Wiei wed €1 Ucish Hie i Sl
E (= hv) 3R a7 p (= h/\) 8 €, S & ermufad wermer &6t g (v) W
99R Hed & IRg 3T e TR R T hed | o1 o I8 W Wehrel- g Seasid
Th TR o g I o SR | Bl 2
Wwwﬁmﬁwﬁwwﬁm&w%éﬁﬁﬁ%ﬁ@
ﬁw%mﬁmmﬁr@mﬁmﬁm%nwwﬁaﬁ(gmvz)
HEH-Sl (hv) T @& o1 HE-Ter ¢, (= hv,) & 3T & U Bt 8
%mu;=voe=hv—¢0=h(v—vo)
T YehTel-faga qeiehtor | eheT-faga g o @eft cAeron ki SAre Bl 1
faferera & vem afils Yenmr-foga Aol 3 STERE & Uhrl-faga o
1 WY T 3R wish-feerien (h) o Fened /M i 9w e 3EE g
BN e degaeeeia fafenor s o1 s1efe hieH auid (Tehfa) wiga gel
faferTor =it 54 Wepld eIl © : T 92 Nl WEN o Wey W e i g e
T LA 0T o &Y H G FAT o GROMH i TASH o T Falifeeh Suge
21 39 ek o WY fon Taferzor qen qered wepfa o wefia €, 5@ 2 sivelt o qered
(u=ref RUT) R G SR SAeIvr Y feRan i ugief-w i @ S[Eh @
wRre T SFerEl ¥ St WA Fed
e w0 9 Geifed ? it s (1) 39k G p 9 39 YR Gefud ©
A=h/p | 91 1 g4 2 Sivel Feer, TEs a1 Gehedd (1) 3 01 Hehew T (p)
Gftaferd €, o afdfss €1 3 sivell ainesd qgiel-sh1 o SE 91 TR Wehtd |
s 81 9 Wefehdl: el SU-WHITUES HUN, S — erei, qieid anfe
(379 Feq9H ifd AT 1 oTEdl % HWOT) o foaq & uimy (e §
AT FHACA o S BT IH FT Hif 1) 71 qf 78 ard ¥ 7 Ty
TEqe o Torg s wmra: gfafed stem o fierd @ e wrae s @i o

faeTeper aet €, 9gd Bia 2|
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Wfer Wil = fouod  wmew fewui

TRT

Al h [ML2T -] Js E=hv
feertien

IRAEED v, [ML2T=A]  V eV=K_
fava

- 9, [ML2T2  J; eV | K_=E-¢,
e

EEll v, [T-] Hz v,= ¢,/h
safa

< et ) L] m A= h/p
e

faomuia faw=

. et emg & o gt 39 o1l @ g € foh 9 ong o it wek feer fawa &

el T B € (F€ Shelel Uk Wieiehed §) | A g o SIeX ke o ferg
o 21 B 1 3% o § el S & fou afafie Sl Y saveehdl gt 2l

. Tt eng & |eft g solael 1 Sl 9O AR g R g o) stope o

Y, T U T A9 W AR 1 Uk HiEd e o g 21 ¥ faar 39
G e foawor 9 o=t gt @ f5 e i o fas fagia o eteem o
TG 9% <1 39 faud § o1 1% o weEsw § SR, Wy frei 1 geiy 3w qe
Q2 fop soiel el o sreci & fagia &1 STE0 #9 2

. Tordt o1g o o sl o el AUl o hRUT, H1q | Se 37 ok foT seieeH

% g ST el f9=1 Soieeil o foT f=1 eIt 81 Sad Sl Al seeRHl
I U1 | AR 3T o AU F7 F el el wt gor | %y Al e
1 AETIRAT Sl T FE-Ther o1g ¥ R e & fore fRdt soeei™ o gr
Tuferd —gAae S 2

. WehTeI-TorEe W W Wit WA | oherl F@l fdfed € foh oA o | yehrer i

i1 TRl W Sioll o1 SFEEioT hy i Tafersrt gehTeal o €l €1 7e foreigpet &1 U
e o A 78l @ foF Yehrel W 0 § o © S T 1 S hy @

. FRIEh favsa o gemor (ggat dear W sk iR sngfa w Fredtar) gemer-faga

e o qT-FaE 3R wie-faa & 9 fofae fadeenE B

: wx:%%mﬁwwﬁ—ﬂnaﬂa@ﬁafmﬁﬁﬁaw%,m

FHA-T v, F B HHE Tew Tl el &1 Tofa, Te-a61 F1 FHe-
ifaeaar s1efqol ¥ &R w07 & I ok SR B R
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11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

11.11

fafer¥or aen 5= &t
&4 Wepfa

A

30 kV oAl o g 3ca= X-fRTon &1 (a) S=uaw eAgha don (b) fe=ram

TREA I ey

s o1g 1 - 2.14 eV {1 5@ 6 X104 Hz g 1 YTl 91q-93

T AfAd BT €, TRl 1 YeRTYIeh Scas Bidl 2

(a) ScafSid oMl 1 S=gad Tfdsl e,

(b) iR fawa, sk

(c) ScafSid YepTiTeh Toeriql i S=aad =el TheHl 87

T fafere gan & gewmr-fae g w1 side dieed 1.5 V #1 Scfsdd geifeen

SRl 1 S=aqH TITaS el fehdAt 272

632.8 nm T 1 THA Y19 Tk Eferam-Fai Se & R S foman

STt ®1 Sedfsid wfe 9.42 mW @l

(a) T o fRO-gS1 & gcdsh Wied i Sl qefl v W S,

(b) 39 fRTo-4= o gN fafeRa fret @ea W ofmdq fovad WM ufd dehe
TEEN? (FE " effST foh FRTo-gt 1 STIEe e THHEHE © S e %
&eThel | A ), al

() T TESISA TLATY] ki Wi o SeX Tl U shid o folg ferat o= =t
q FeA1 BM?

Y- faga YE o Uk AN H, YR Ag o fowg sidw dicedl i g™

4.12% 10715V s U< €t 81 lich e o1 W qiehferd it

fepeft org w1 <8l emgfa 3.3 x 10 Hz #1 4% 8.2 x 10 Hz g &1 Fehrel

g TR 3Tafad &1, @ Jehrer-foea 3o o foau siqw dicedr A Hifsw

foret o1g o foIu - 4.2 eV 81 %1 e o1d 330 nm s & Sfid

fafertor o fau yermer-for@ Soas <m?

7.21 x 10 Hz gfd &1 Y Th oG-S R A0fad 21 39 I8 9

6.0 X 10° m/s 1 S=aaq T § Ioled IS 8 ® ol SaRA & YEml

3egs o fore Jeelt et 7 22

488 nm T 1 FohT¥l Teh S ek § Seq=1 feran e €, 5 weprer-ferega

THE o ST H A Sl B el 56 S H -3l o YT i Scsieh T A

e STl © e TehTiTeh Teisrel w1 R (efas) fawe 0.38 V 21 Scdsis &

1l HT HE-He Ad F

(a) T 0.040 kg FoFHM 1 goie St 1.0 kim/s %1 911 ¥ =1 =1 €, (b) TH

0.060 kg 79 &1 11 Sl 1.0 kim/s &1 =l 9 et W@ €, 3 (c) Th -0

TSRt go|M 1.0 x 109 kg 3R St 2.2 m/s %1 =1l 9 7fHd &1 @l &, &0

3 Sl qresd e g2

¢ 3YITEY fon Segaeas i fafwior o1 auresd sHeh Faien (Wie) o aesd

& a2
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