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IR
TRidTE A3
- -

K .
fata o yemr &1 =1 c 2.9979x 10°ms’!
TSR T ST e 1.602x10°C
Teeta Hadis G 6.673 % 10" N m2kg?
EGIEMERKIED h 6.626x 10*] s
eesH e e k 1.381x 102J K
ST HE&A N, 6.022x 10* mol !
it T ferdie R 8.314Jmol' K"
SARIA 1 FHHH m, 9.110x 10" kg
2 T FHAH m, 1.675%107kg
e 1 §TqH m, 1.673x107kg
TR 3TERT 9 TAAM ST e/m, 1.759% 10" C/kg
L ERERIED F 9.648 x 10* C/mol
et faais R 1.097 x 107m"!
EISERS] a, 5292x10"'m
RHH-diees i c 5.670% 10 W m2K-
EIRRERLICY b 2.898x10°mK
T TR FT AR B 8.854x 102C>2N"'m>

1/4re, 8.987x 10°N m>C*
eI TR I Geleheiard 1, 4% 107 TmA"!
=1.257x 10°Wb A 'm"!
3 Suarh fHaraies
™ rico =
S T AAh Jodih J 4.186] cal!
e dgHeAE e 1atm 1.013% 10°Pa
T A 0K -273.15°C
SR dlee leV 1.602x101°J
TV §HHM A lu 1.661x10%7kg
St fom et mc? 0.511MeV
lu ST STl godish uc 931.5MeV
aeel 9 1 M (0°C aAl \% 22.4Lmol"
1 atm)
e @Rl g 9.78049m s>
(¥R 7, fogea g w)
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= ifat

TN oF 3T

I —
T 9

9.1

9.2

9.3

9.4

9.5

9.6
9.7

9.8

9.9

9.10

9.11

v=-54 cm | Yfafda SRt , IeeT 9 STafdd ¢ ufafed &1 98 5.0 cm 2l
T U f, Voo u<f ok for@ gfafes smurEt s=m)

v=6.7 cm| 3TEHT = 5/9, 31Afd fdfaa &1 TET 2.5 cm 21 SH B 1 — oo
v f (WG ®HT W A7 Ff 7&l agar) Jafh m— 0

1.33; 1.7 cm

n,= 1.51; noa= 1.32; n,= 1.144;%@'@ sin r=0.6181 31fd r~ 38° 9rd
Bl 2l

r=0.8 x tan i 9N sini, =1/1.33 = 0.75, W&l r 9o o1 qq 1 {5 e &
€ T i, I-oTg SAgsS % foTe shifass I 21 &R = 2.6 m®

n= 1.537 5@ ¥ 9 & fau D = 10°

R=22cm

el form et qen wfafas arefas 81w = +12 cm (f5a et ik 8; snamh)
(a) f= +20 cm | fdfsa orefaer € den ofF ¥ 7.5 cm [ qle 3R 21

(b) f=-16 cm | Yfdfere arfaes € den o ¥ 48 cm R SIMEAT 1R B
v=8.4 cm | Ufdfere T den A B1 98 @Wed ° B €, 959 = 1.8 cm| 9@
U0, v f (AfFAf T 2 & A1 siafh m— 0) |

& ST, el o] STadel o (f=21 cm) % Hishd T W@ 8 €, e SEeh1 Ufdfarsl
o9 ¥10.5 cm Y ol § (3Fd R T S S| o Tordt ¥ 1S G Gehar 7)1
60 cm HIHT T HT STIER &

(@ v,=-25cm A f =6.25 cm@ue=—5 cm; v, = (15 - 5) cm =
10 cm TSl @l %
Jo=u,=-2.5cm; A &l = 20

(b) u,=-2.59 cm; @ &mdl = 13.5

25 cm 0 W gfdfea a7 o faw At &1 wifa smada
25 25

=—+1=1%; (U, F—em=227cm; y =7.2 cm
2.5 11

Yok g = 9.47 cm; AT & = 88
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9.13
9.14

9.15

9.16

9.17

9.18

9.19

24; 150 cm

(a) IV eAET = 1500
(b) gfafed &1 &9 = 13.7 cm

oifsd aRomy Jd w3 o fau 4T o THiHOT aen U1 Y HET 1 YA i)
(a) f< O (31@ad g4v); u< 0 (fa = 3IR)

(b) >0 fag; u<0

(¢) f>0 (3T TU) dMu< 0

(d) f<O (3m@dd gI); f<u<0

o 5.0 cn TR 341 g WA Bt Bl Te TR g RO e@ gr <@
S Tehdl € T S e & ek &1 frafd w el € e (s8R smuaa
Fiol o fer) |

(a) sin i’,= 1.44/1.68 & ¢, = 59° Ww B 21 qof oTafe e
i>59° e S r<r__=31° | e gl 3/, (sini  /sinr  )=1.68
98 i~ 60° WM T T TH UHR HW F IR O < i < 60°

*I |l sufaa ferwon w1 wew § uof swafeR wer= =W (afk wew @t
e aRfed €, St fF oeer ¥ e 2, 99 i W e Eim ey % o
AT IHH! A o IIU W U@ gw)

(b) af% ®¥E @@ ereRw T ¥, S i, = sin’'(1/1.68) = 36.5°1 3@, { =
90° % f&IU r = 36.5° TN i’ = 53.5° W, &l i/, W Ak Bl W THR
[afer & @t smafaa feol (53.5° < i< 90°)] Yol eifaftew wafdd i

(a) fordt Tuda steren 3Ta U0 o ‘i’ feredt fog R eifvrafka fereol <dor < 9
e W ot fag W Efda 8 S €1 SR vl §, RIS gede <90 steen S9e
Ty st faa o feru aredfass fdfaa Sa=1 2 dehar 21 i 3fad g
forto sT@ Eied @ & G ST

(b) & YEfGd AYEl STgafad Rl TOHM gt © qf yidfes A g Bl
qErt fortol i Sfaa afuard ofg 1 e 9 W R eAfyafa fear s
Gehal B1 730 o1 SMATE i ek F&T shial 81 FT e ufdfes o o fag
5 &1 9ifa T Hd © IR artae grated adr g1 S SRT, J8T ST
wiafe w1 feerfa W 9= 1 eraferd @l fman S 21 7@l g rvare e 2l

(c) e &l

() @ SAfaciad: e H1 o ° e e o fau st e w9 g S
21 Yarek w1 i feafaa o fore yenmn foreor s ©iwet 39 929 1 @5
TR hifsr)

(e) BN 1 TYSHIR T 2.42 Bl @ Sl W hidl o STqacHish (T 1.5) ¥
ST e il 21 € ST Shildieh ShI0l TN 24° & i %=l oF Shifcieh hioT shi STURT
ST HH B I EI ol T acTl S8 e AU ol (B o i) o oIS TR
24° H90° o1 Y F¢ e Tt § 321 ol € Toh €N W et Fiener & oo vt
% Hahl ¥ U WEfid B39 YRR § R ER 1 TIHehaR e 3 gl

TR qAq %] ok o9 Ffved 30 s o fau, og g 39 feufa § wden vk fag
ArEdfersh gl YSM el HLdl, S £ UH s/4 9 e g )

q: f =0.75m
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9.20
9.21

9.22

9.23

21.4 cm

(a) (i) ¥ AT for FIE THR TRRI-G9 9% AR ¥ 96l 396 " TR Aafad
RHEIICE|
f,=30cm, u, =—co ¥ U B & v, =+ 30 cm| Ig Ffafed T o
o o el fae o= s 21

£, =-20cm, u, =+ (30 -8) cm = + 22 cm, foaa v, = - 220 cm
WIS el €1 GHIR rafad fRo-gst <1 i o R % s W 216 cm
T fopelt fog @ eru@ifia grar wdia g 21
(ii) TH AT fF K TR THRI-IS 9% R ¥ g T o W A
'bﬁ?ﬂ%lﬂafl=—200m, ul=—oo@l§|TCH%)l?ﬂ% v, =- 20 cm| T Hfdfad
@iﬁgé‘?mmﬁaaﬁw%lg=+300m,u2=—(20+8)cm
=-28 cm, ¥ v, = - 420 cm U AT & THIGR FHERI-YS & oA
T3 o T fog T a1 3R | 416 cm T @ fog & stomfid ghan wdd
g 1
oy § o 3 38 W FeRk sean ® T of| o o o iR TmiaR gehmer-gt sfafad
Bl 1 WY &, AR U9 HIE UG Wl o9 GHIEI 781 8 S G4 u (qq v) &
a4l o forq, e o ffe=a fadis & 9e1 3 Geq 8l (e & e f, a=n
Sf, @ <1 S 9 a gershT 0 g7 fAeiRa @i #1) e iehd i i uRom,
Tafe 39 9 o fau stefqol wdiq =&l i
(b) ul=—40cm,f1=300m@ v, = 120 cm < @i 21
Teel (STel) T o HRON SAEHT 1 GRA = 120/40 = 3
u, =+ (120 -8) cm = + 112 cm (o= 3wrEt)

112x20

Lz_zocm@ U, =— Cmmm%ﬂ

31erfd TR (3T9qeT) &9 oF RO STEEA 1 aREm = 20/92
YA HT 2 IR = 3 % (20/92) = 0.652
gfdfss %1 "B = 0.652 X 1.5 cm = 0.98 cm
7tz foem # sTqafia foheor S Fas W shifde w10 | T SO e g @, T
HEH T STEd H rH WA (60° - i) B B
3d i =sin (1/1.524) = 41°
3Td: r=19° T’ sin i = 0.4962, 9T i = sin”! 0.4965 ~ 30°|

1 1 1

(a) —+—="_, A v=-90 cm
v 9 10
a1 9f@m = 90/9 = 10
et yfafdd o Yedeh ot o1 &%el = 10 X 10 X 1 mm? = 100 mm?> =
1 cm?

(b) @ &Har = 25/9 = 2.8

(c) &Y, fordt oim gr etraa qen fordt genifSter I3 1 hivig Taed [ 312
e emar] & fa= sifrerond €1 iviig st a5 o wivig e (S
o fdfea o sTafifa 89 W gfafea & S |Es & SUeR 21 21) a1 39
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9.24

9.25

9.26

3Tl

fearfa o oreq o IV WIE (STefeh 9 Fere fag 25 cm W @ S @), 1
U Bl €1 39 YR, e o1 TRAT | (v/w)| BT © qen afee erda
(25/ | ul) Bt | sheet el e Gfdfss e &g | vl =25 cm W & 4t
ahael a4t ST TR THE e 2

(a) wiafsa o e 95 (25 cm) W a7 W Afershan e emar W et 1
3d:
u=-7.14 cm

(b) efae &1 afEmor = (25/1ul) = 3.5

(c) =TadH &mar = 3.5
2, sTade amar (S gfafss 25 cm W SHd 7) oaEH o afiET & 96 e
Bt 2

smEed J(6.25 /1) =2.5

v=+ 2.5 w 3Ad:
1 1 1

+ =

25u u 10

3T?ﬁEL u=-6cm

vl =15 cm

e wfdfss @ Fepe f9g (25 cm) @ o o sar @ den 38 A T A1l

3@ HHhll

(a) afE wfdfsia 1 FRder et og o @1zt © =e1 ot 2, a1 off fafsa =1 wiof=
e 9% o IV TEl oh THM BT ¢ HIE AaF o9 gAR 39 w9 o
TR Al € ¢ A A g 7 ® df 9% 25 cm ¥ %9 0 W A @l
ST Hehdl; SfEdeh o B TR W g o STUeehd Sgd e T Wehd 21 o
e B df STHT FIVE TET 25 cm T T &1 T § wet 1ok i 2|
BAR 10 A UM A1 SUersd A 1 A€t 39 2

(b) &, T€ oISl 7 il €, s A3 T A I oF W Aald wivr 9 e
B gl }1 Al yfdfed gd Q& 9 98 99 0 gl €1 [AIE ;S| A
1 oY 9 gU @A T, 9 oW 9% g T W STl hio7 qe 3ok gfdfee
R 93 W sfafid s §EE @ B[]

(c) T, 3Td B HihT g0 & il it Foraré e e 71 3o sifueh Heogot
a1 2 foh afE o9 ®id 30 F1 w3 € 9 399 fauem (e den avi) g
ST B1 @7 SHeER |, 319 fehdl et St of g W 3 A1 3tfueh whi e e
&l T T Hehd €1 ety et foqem wenfua ofw yomelt % S9E 9 59
1 1 10 o1 3Heh Ti-ehe HRH § 9&1 Hehd B

(@) st Afre &1 wiviia smaeE (25/1) + 11 (f, cm ®) g € e 79 |

v 1
. % T W g B ¥1 T: st s = £
IuOI (Iuol/fo)—l
T BT & S S B AR Nw |, f, W P ek 2 gamas o sy
s1fa fiehe 1 ogel 1 3@ o A foven ST 81 o7: |y | W E § SR

LA f, ot
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9.27

9.28

9.29

9.30

9.31

(e) ARt o sifrgeash o wfafad =i ‘fin g’ wed &) a5 9 o1 ot g+
forvol erfirgeaes @ oTqed= o Tved e g | Tordl €1 o1: gER A 9
@ & AT 7 U ey fefa 21 Afk 7w o1 W i 3 o 9ga € ke
T 1 AR 9gq ek JehTer 1 ST TE Y uw qen gfe-a off e
ST A B9 79 7 I FRiH-gRE W W q9 TAR A5 i YA 1 &
fria-gRer o &% 9 ifud o1 THE @ df 7R 9 ifigeas | sTuafdd
[t forvon =1 stfimfea & @ fTa-gRe &1 Tt T amr: ifigeaes
Td AfreRT ok Sfatet W FelR e @1 o B frdt geuest 9, ek wh fm
T YA 7 1 SRR @ € Al 45 TS AT o Hed onael g o ok festred
¥ sfafifed =t 2

T ifere for gemeet g STEm | € stfd wfdafs 25 cm W 21 AR #

HIV aTaeA

25
= —+1=6
5
AT 1 AL
30
= — =5, 3Hd:
6
1 1 1

5u, u, 125

foag u,=-15cm.; v, =75cm; lul =(25/6) cm = 4.17 cm W< Bl
21 fgeas ud A & o g8 (7.5 + 4.17) cm = 11.67 cm @ =g
3Tuferd STaEd UM A o feT a%g @l AfgYEER ¥ 1.5 cm T @A B
(@) m=(f,/f) =28

(b) m=£{l+£]=33.6
ol 25

(@) f,+f,= 145 cm

(b) WMR g1 Fafd @IvT = (100/3000) = (1/30) rad; 3TfIgTas g1 ST

widfe & Sfafid w197 = h/f); f, = 140 cm| S 10T o HH T JoIT L W

h=4.7 cm W< gl 2

(c) ARt &1 madq = 6 2ifqw wfafea w1 $9E = 28 cm

a2 U1 (3Taqet) gRI SR TR Yfdfe B g9ur (39et) o foarg st faa @

% L1 1 e W @ foe § 3 areft gAiat faRel, 92 <90 9110 mm W

IR B | B T90 o fog et fora T g8 = (110 -20) = 90 mm BT B

TUOT Y BT U 70 mm 71 IO G AT ST HH W eH @ & gt s

T ¥ 315 mm T @l B

wEfda Tl gdor o ol v @ S o W faEfa g #1 e d/1.5 =

tan 7°; d = 18.4 cm

2022-23



9.32 n=1.33

I 10

10.1 (a) WEfdd b : (qOTREA, S, =Tl SAufad Gher o H6E ©)
A =589 nm, v=5.09x 10" Hz, c=3.00x 10° m s!

(b) TYafid WehTeT : (3T, ufad eafa o ¥9H )
v=5.09 x 10"*Hz
v=(c/n) =2.26% 10°m s, 1= (v/v) = 444 nm
10.2 (a) T
(b) HHaA
(c) THAA (a2 el 1 W@ 1 b Bl &3 AT GHAed 2dl 2)

) 2.0 X 10°m s!

(b) &, Fifeh sTvadie IR safeT wesm o Yehe &1 =l quresd W e st
2[5 %iE fartme aresd a1 g o1 w1 9 fam wen g q ww fu g
AU 1 HH Tl YehT¥l o foTq o Hehd ©11 378 B9 STd & foh ST Jepret
=1 forerert 19 & fiom o oat gehmer § s1fues @i €1 e19id n > n gEfee,
Yo YY1 1 N e, ol stadd 9 i ufq 9 T s B

1.2x107%x0.28x10°

10.4 /= m = 600 nm
4x1.4

10.5 K/4

10.6 (a) 1.17 mm (b) 1.56 mm

10.7 0.15°

10.8 tan'(1.5) ~ 56.3°
10.9 5000 A, 6 x 10"*Hz; 45°
10.10 40 m

10.11 9
A’—A=g/1?=m€crqha?{#ﬁ

Frdv= S -2
A

_ 3x10°x15
6563

=6.86%x 10°m s’

10.12 =27 o vt fagid o R, 19eda o, foRel weaw o 9@ " § yaw
HT GHA ST FU1 g o eAsed ST dcl T 9T Hl &1 THRT IR0

511
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10.13

10.14

10.15

10.16

10.17

512

AT o nfeets T2 i gfg § B wiferd ges & e seeh faa Tear €1 sk
qreqd
csini=vsinr ?JITB:s_ini:n;ERﬁﬁFn>1,v >c @

C smr
& IR TrEfiTeh GOl o fo%g ® (v < )| TehTeT o1 o fogia wam @
2

fag foa =1 g ARz AU i 99l Y gL TH g WUl 98 Mefra ami &1 foa
T U0 T EH SN GHAAT AT B 31 U ki Suftefy U erufefa § ¢ gme
o @ SH T w1 =l feafa w1 emfEa wifsw) erg gdu o <A SR feer
T TH S =9 AN Gl SACEE o ST W, Wefdd am %1 g (fad
wfdfea) g 9 foa w1 SR T R K@ 3m

(a) rafd & yehme =1 =11 T A fadie € 5 geies R | 9 fad w
off frsft 721 21 foriva: e U snveRisHes aeF © fF 9 Hia a0 9 i
et wiq W oft Fret TE e €1 T qe SEHerEd o Stfarendr o fafire
fagia =1 got AR 21
(b) TSI T AT it HieAw WA
(i) T Y gehfa R R T @ (wehrer 1 =1 w1 Ffeor qremm o geror
o | B 7 A 3 a0 o g f wea @, S eaf-al e Ser-a
anfg o fere) |

(i) THefirer Hiem o fog geror feen w et 72 e 2

(iii) Wid den qrey st graet i ® AR 76w afers e qen ey i
ey g e e 2

(iv) TCTeed o et e 2

(v) daar W et == s (wafy sfusw de feo-gs & fag @ feafa
sffuren wifed @ qen gef gun forw geegut =2 )1

ea -l o HeRoT o Ty Hieam efegdes © | Fufy (i) ae (i) feurfa o dwa wmm
e Tfq (Sid qe1 Yareh b Hed) wifge &9 ° GEEdl T6l ¢, i "egd &
et Yeteh i Tia 37 < fefaa o fa= @1 e, (i) 9o (i) feofaat o w9 safq
o foTT Sfeet o A1 &1 FAM &1 37987 F81 Y Hepdl| F7a1q § Tohma-aml o
forw, qeedan (i) qen (i) feafa o e %1€ 98 T {1 7T 9= Fiq qen Yers
ey Tt €t e1ef Tt & den smifarRTa SR w1 g (i) 7en (i) Frerfa o fo
THME B A9 W Yeh1e GeR01 o fAw g saf-an o guE, <H fefaat gum
&Y € qen (i) qen (i) Ferfaat o forg &8 efer & g o fu=t e 1 srden W@t
Sl

3.4x10"m

(a) MHR ~ 1/d G o FIER, SHR 371 T Sl 21 Aol =R [ 5ig et 21

(b) Te-Torft wamEsH o safgetor sl &1 diaar ge T o foed Ued g
rgferd (modulated) Bl 21

(c) IRT TR o TRl | faafda o B o g W Furd safqenor g s
fag Sea=1 et )
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3Tl

(d) T o 9 HI R foecd 121 g & fau TeRiei/gRal &1 TR, T
FT TG o GHRE BT A1feT) I STeie/gRe T SR AT w1 Jor
H ogd el € dl foad= B o1 9 e el wR e el i ife i e
21 WHTYN T S A5 x 107 m €, Sefeh eafi-aiiii; S 1k Hz e
At eaf T qETesd T 0.3 m B 1 9 YRR S-St o =Rl iR

(e) AP o1 SMUR (d) H SecifEd &1 HIER0T FehTiyreh =5 § Yo GReh! 1
R YHTT i TG & §gd gl &l ¢

10.18 12.5cm
10.19 0.2 nm

10.20 (a) U1 GRI W Gie Hohd qe o de] AgAM § Wfid Gehdi o1 ST
(b) AR 1 fogia g 1 fEfa w0 deft sewa (differential)
TR o W =i 9 wffed 21 af y, 3R y, 39 wEie o g €
y, AR y, 1 @ AR o TR B S S AW 9 @ (I F fog
S el 1 R fRo-49) o sifad 999 Hewyut = ot e fefa 3k
off Sifedt e St €, freert wwgEn 78l orevas T8l 2

10.21 fod Tha Tl 1 noidl i o difer {59 g #1 =i8E a’ = a/n 81 &0
0=nA/a=A/a’| &% B 7 T w9 w1 faen ® draar g 21 371 T

oFf 31 frerar gaH FHeA 2

T 11

11.1 (a) 7.24 x 10® Hz (b) 0.041 nm

11.2 (a) 0.34eVv=0.54%x10"J (b)0.34V (c) 344 km/s

11.3 1.5eV=24x10"J

11.4 (a) 3.14 x 107'°J, 1.05 x 10 kg m/s (b) 3 x 10'® wrH/s
(c) 0.63 m/s

11.5 4 x 10% ®leH/m?*s

11.6 6.59x10*Js

11.7 (a) 3.38x10°J=2.11eV (b) 3.0 X 10 HEH/s

11.8 20V

11.9 &, FAfEv<y,

11.10 4.73 x 10 Hz

11.11 2.16 eV =3.46 x 10'%J

11.12 (a) 4.04x 10> kgm s’ (b) 0.164 nm

11.13 (a) 5.92x 10> kgm s* (b) 6.50 X 10°m s™* (¢) 0.112 nm
11.14 (a) 6.95x 10% J = 4.34 peV (b) 3.78 x 10 J = 0.236 neV
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11.15 (a) 1.7 x 10 m (b) 1.1 x 102 m (c) 3.0 x 10 m
11.16 (a) 6.63 x 10 kg m/s (I & faw) (b) 1.24 keV  (c) 1.51 eV
11.17 (a) 6.686 x 102'J =4.174 x 102eV  (b) 0.145 nm
11.18 A=h/p = h/(hv/d = c/v
11.19 0.028 nm
11.20 (a) eV =(m1?/2) 1 IFEM HIfT A, v=[2eV/m)]/>; v=1.33%x 10’ m s
(b) AR & V=10" V& fu 3 g3 &1 W &, @ v=1.88x 10° m s~
A B U TR ®Y Y Tad €, ik hE A oA HO YW &H N
(c=3%10°m s™) ¥ 3iftreh o1 ¥ & =e1 Wehall IGA: TSl Fooil o foll STRIa
T (mu?/2) et (v/c) << 1% Fau e 21 agd 31k =l W, STl (v/c) o ST
qod (Fafy goen 1 ¥ u) Bl €, @ SR gurE- e o SR et g
éﬁ%ﬁ%\‘:
MIfEIR T o p=mo
FdA Il E=mc?
Tfast Sl K= me?-m c?
el emiferRTa geaaE m FrEER o St @

9 -1/2
v
m=mg|1-—
c

m,, U1 1 TR FEE FEA 1 3 HeEl § e w €

4)1/2

E=(p’c®+mic
2 AU foF emifieta g9E-a5 §, /9 v/c AW 1 % aUel 2l e, dl
Fd Sl E2m, c? (T 5omm Ss1) | seiaeiq i fod seamm Sl erem
0.51 MeV Bidl 21 3afey 10 MeV 1 TS s, Sl Soiai i form geaum
ofl § Sgd e T, SRR Fea -8 ki A9 HLdl 2| SUfEH T o T
¥ v (10 MeV Tfas Ss1t & faT) = 0.999 ¢

11.21 (a) 22.7 cm

(b) &I S foF S T foFa T ©, 20 MeV #1 U Soiei SR T
T =i uRuTEEY, $1-SMfERTE 9 R = (m,v/e B) 94 &l Wl smufarhia

el
R=p/eB=mv/eBa R= mov/(eB 1—v2/02)

11.22 e V=(m1*/2) TR = (mv/e B) % &M ¥ (e/m) = (2V/ R B 2); a2 fau 7w
affmel o AT W 9w Bl © : (e/m) = 1.73 x 10" C kg™

11.23 (a) 27.6 keV  (b) 30 KV &' hife I
11.24 A= (hc/E)o 98 9, SEIE=5.1 x 1.602 X 10°J A= 2.43 x 10'*m
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11.25

11.26

11.27

11.28

11.29

11.30

3Tl

(a) A=500m % fATE = (h ¢/ A) = 3.98 x 1028J Ul Hehe SHISI HIeHl
e
=10%J 5/3.98 x 1028J = 3 x 10°' 5!

T 3@ € fop Meaiwie ot il agd %a € iR eal 9 § ufa Yehe Scafsia
HISH 1 T Fgd Afuh €1 Ui 8T Sl ok =Aad Fdien (HieH) o e
1 Suferd & 3R Weal a1 H1 el Foll Hl Gad A ° T0G qf2 T B
(b) v= 6% 10" Hz & fAUE ~ 4 x 107'°J =[Fa9 el o STq Bl
Afyere (wTe)

=107 W m2/4%10%J = 2.5 x 10° m s
3@ w1 gaelt H a9 I o B S T@ 9fd ¥ehe = 2.5 x 10° x 0.4 x
10*s™" = 10* s | Tl 98 HIH 1 HEA (a) 1 W@ Fefuen & ¢, fhe off 2R
T =g st siferk €, Sifen B9 el oft eTaelt SfiEl W IS Wi A Al STenT- 3T
@ gHd €, T & i g
fO

p,=hv-eV,=6.7%x10"J=4.2eV; v, = - 1.0 x 10" Hz; v=4.7

x 10" Hz < v, % ¥ A= 6328A 2|

MR OIER oF YehT¥l i diadl fraet ot 2iferer == 7 81, BIeide 39 Yehe o fag
Afsrametier € W@l

T Hidl o fAT e V, = hv— ¢, 1 ST hifSTT) Fom & o foe fu o siime
T, ¢, =1.40 eV| d:, TH &d = oI v, = 1.50 V |

V3R v ¥ @ ifau sRE #1 @ (h/e) 3R -39 W IHH SFATE v, hl
TRFEIT A B e WR g T WA W R S €, S o-31 H v, =5.0 x 10™
Hz (Yzeft gfa) W et 21 wiee g v < v, % faw g €, St yehmer foma
IS TE BT SIR THeT SR kT Aok o fow FRie faera w1 stevashd & 2
NG 1 @A 4.15% 10° Vsl e=1.6x10°C TN h=6.64x10%Js (h
1 A A = 6.626 X 10 Js) & FAM ¥, ¢, = hv,=2.11V

7% e T ® fF & g emfad st v, v, (Na) @9 v, (K) ® sifue 7, W
v, (Mo) T v, (Ni) § % 21 SHIET Mo T Ni Wehrer feregd Seqsiq et shdi| afg
A fehe o ST 2, fafertor &1 e siedt €, @ife S99 Mo qe Ni aeft
ROl W R G9E T ggan R ot Na 3R K 9 yenrt faga um, fafeor =
o sieH o WY e

Ui TRATY] Teh e TR SR el Wi 8he ~102° m?HFE W, 5
¥ ¥ e A T
5x2x10™* m* .
=== =10
10—20m2
aArafad i
=10°Wm?x2x 10" m?
=2x10°W
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11.31

11.32

11.33

T fear (wspfa) o, smufaa wifed Geft gl g Had &9 9 UshaHH Taenfd
Bt 21 aRoTEEy, wfd e g Sk st S

_ 2x1.6x107°J

=6 =1.6x 10"s
2x107%° W

S @HT S (0.5) 99 B

g : YT €9 U, Y- foed SchsiH o dreetfies (~10°s) Uferd gt
2| TOfeT W-IHfA W@ ¥ 9ol ewmeHtd W €1 wieH-fa #, Sl wae o
fafertor &t ol geft SetaeiHi g0 THF ®9 9 WiHd Tl Bidl 81 dich, Sl rdd
‘gEiel’ o ®Y H A © 3 Tl b1 el fR-ofR T& gian wiel &
ST e Bl ©, A S dreetfiieh w9 9 geld[ g G gl 8

A=1A & fau, soie &1 el = 150 eV; W &1 osfl = 12.4 keV
THIAY, G e o oy, B i il Soide i il ¥ HIh! SAfeeh el
h h

J=r e P
() p JZmK

THfT TUH K o T, A, S| m ok 9190 (1/4/m) o S8R S 81 3fa
(m /m) =1838.6; 31: HHM Fsll 150 eV o faq (19| 11.31 &1 &),

1
e T T =( 18386) x 10"°m = 2.33 x 107"? m| FaUuaTaes

(Interatomic) A $GQ emer Gt 1 o<t &1 3EfAT 150 eV FsTl 1 =q2H-
oo foads wam & forw sugea = )

(b) A= (h/J3mkT) F T H A=1.45x 10"°m, S fored | Siquaarvesh
@ o g 71 TEdd FW (a) A1 (b) W, AHF g2 e w@n & faw
SUIH ST (1) T SEAY S5 Sroll o -GS I T o fore v e
Y qd qIfd T T A1

A=5.5%x10"m

A (diel 9emT) 5.9 X 10 'm

fa9e a1, TTeEd o RAMU 71 SEfaT Seldei gease i fadeT e,
WehTei euaslt w1 fa9eT emar @ o1e 10 T B1 SRR W g (SAfHdia)
Heh! 1 SR T oIl shi el G UfEfdd #X Tehdl 2

11.34 HoT o fau

6.63x10%Js
10 ®m

=6.63x 10" kgm s’

p:ﬂ—
A
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11.35

11.36

11.37

Tt o T smuferRTa 1 o yEE |
E? =c¢’p®’+m?c*=9x%(6.63)°x 10 + (0.511 x 1.6)> X 10™*°
~9x (6.63)*> x 102> J?
g g (form o™ Feil) 109 @ S 2
iU, E= 1.989 x 10'°J = 1.24 BeV
31d: ©R (accelerator) ¥ Tl ST &1 Sl & BeV &1 hife hi 3169
g =fEul

h ) _ 4x10°
SNy

A=0.73 x 107" m Areq Rl ()

r= (V/N)"* = (KT/p)"*
T=300K, p=1.01 x 10° Pa & Tt r= 3.4 x 10°m I &1 81 89 U4 &
ﬁ:b‘r>>l

A 11.35 AN O I WM FH W A=6.2%x 10° m &t § T

FHTeARIR S T ogd Ak 7

(a) ek, 2 1 e | T8 ool | o 9H S €, S S g diee W ge
B &1 THfery UE weid g © foh Tl wehfa o fa=rerss stewt 8 g ©,
qefy Yeoiia AW e o qof U B R

(b) forp@ den gkt &= o fou wue: S qd HaM e V.= (1/2) m? Ao
eE=madd e Bv=mv*/r, Y81 %% & b goidq &1 Tide! e T m
A g STe-31en Ui 7@l B, sfesw e/m gr fiiE gt 21

(c) T el W AT i, Sk | Selaiel W UgEH SR R i Tl
1 GATEAT Bl €1 WH e 0, T S10Et § TRt SR YAEST % R0l
A T UE RIS Fure T8l gl

(d) -, SaR Sl HTer o€ % S R Y U 9 9l e & fog
AETIF: FAqT FHolt A 7| o1g & Gt Solaeiq 30 TR (Sl feeen) o e
B1 3 W 1 Gad o€ § wd &1 IRrHEEy, T 8 sfad fafewn o fog,
fafa=1 = o Frenel sotae, fafi= seiel & @iy ffa 8 2

(e) Tdt &o1 &t ot E (7 fof G p) 1 TH OF T AT Ferish o o1efq
T ¢ gHfe wET A i §9 @ Aoyt €, 98 T solae{ #1 w7 &/
o foTU v oh 0 | 1 &1 G Hifaes Tecd T&1 a1 21 3H q¥E el =
va st <fifdeh F01 ¥ et FE ¥ 9 =1

_av dE  d(p’\ p
di/A) dp ~ dp|2m | m

m
fifqer &9 T srefyof 2
T 12
12.1 (a) 9 fa=1 7=t

(b) THEA Hisd, WIHS Hisd
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12.2

12.3
12.4
12,5
12.6
12.7

12.8
12.9

12.10
12.11

12.12

12.13

(c) TIHIE Hiea

(d) 2THEA Hisd, TIHE Hed

(e) =M Hiew

BIZSISH TLATY] hT A W &1 39T So79H 1.67 X 10-27kg 8, Seifeh 3mafaq

T H1 T 59 6.64 X 10727 kg B Fifew Fehivl e a1t w01 61 5991

e A (W) o srfus @ gafae yoae "y o off ter-u aad et

T TE WA & ® S 5 A Pear, fowmmeen § 2@ w1 ] 9 THw) 59

YR GO o HI0T T Tl B

820 nm

5.6x 1014 Hz

13.6 €V; —27.2 eV

9.7%108m; 3.1 x 1015 Hz

(@) 2.18x10°m/s; 1.09 X 106 m/s; 7.27 X 10°m/s

(b) 1.52x107165:1.22%x10715s;4.11x10 155

2.12% 10719m; 4.77 x 10~ 1°m

e goft: 103 nm @ 122 nm

IR g0 665 nm

2.6 x 1074

(a) S HHA

(b) THT HH

(c) & Gehd dl € foh Yehioi G@&Td: Teh Heg o R0 € il Toh HEg i
G 8d TATISH 1 H& & e aehd: Sedl ¢ 3R sufey Al &
o Eehd: st 2l

(d) e Hisd |, Tk Heg o RO §gd &H faed g 21 Uik Sied wehiv
10T T AT holed ST UM i &4 B T@ehe & 1 ST Tehell 21 31d: S
Hieel | SEIehIUH hi SUT Toid &1 TGS Higdd § Ifishk Jehivi Tk Geg
o SR Bl © AR SEHeR 0T FTel shi G WiTehe TR SUT shi <1 Fehall &1

_4ne (h/27)
m e’

IR & WHY] T T (G, /), SR S A €, 79 B (€?/4 me) F

T W Gm,m, FEeiid 3 =few) Hufd aR aied ®1 9aw Ha #1 Ben

o _(h/2n)

IR Hied &1 goH He H B aq, f99H 71 7 a,

a, —=1.2 x 10* m B! =1few| 78 ¥quf favd & smefad R 9
Gm,m,
Fe e 2
ve me* [ 1 _i} B me*(2n -1)
C@n’e(h/2n)’((n-1° n’] @n’el(h/2mPn’(n-1)>°

me*

T 321 2(h/2n)°n®

n o 3ifeer AF o fag, v
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12.14

12.15

(a)

(b)
(c)

12.16

Hef o v, = (v/2 D) T

2
A Tieed § p = n(h/2n), ok r:47|:80(h/2n) 23

mr rne2

4

n(h/2m) _ me
27T mr2 SZTCS Sg(h/Zn)Sns

S n % 3t wH o fau v & 5E % 9EE 7

Ad: v, =

c

2

(a) W[Msmczj 1 o oferg w1 fomn €1 gHent W 2.82x107° m @ W
0
TEdl WA SHY O HTHT HH

(b) WM F1 fom, Sars 1 fam 71 59 9 0.53 x 10°°m 7

aﬁm@umaﬁaﬁﬁw%umﬁﬁﬂﬁﬁﬁmﬁwﬁ%ﬂﬁ
a1 Ghd T Y G e W G o T h & TH W 4n 3R h/2n
giqeentuq s Amfedl

mv?  ze?

r 47t£ re

EﬁTTIT@'HfI mur =

Ze? dre,h*
= r= n
87e,r Ze*m

7 el R Fefast Svoil o foIw g o = o1 IS g e €1 o feerfast s
% I W H SET W I FH W

V=-(Ze’/4me,r)
9 V= 2T IR E=T+V=—T < &6l &

E &1 38Yd 91 = - 3.4 eV 3Wd W feurfasl o5 3@ TR & JoF@ =91 W
M 81 E=— T YN % T, S0a2 1 36 o7eee ¥ Tiqs S + 3.4 eV
2l

V=-2T % ¥4 9, sl i ferfas e = 6.8 eV 9t it 21

Iy feafast St & Y@ TR &1 fa= e @ w29 fFan S 2 wfast e
Tafafdd Tt 21 Tfas il 1 7F + 3.4 eV, fefast Sl & 33 TR & =991
W fasft 7 w71 Al feafast et 1 g W fa= e @ st fwan S
2l solaeiq w1 fefas Sl ud el Sl erareen wfafda @ s

TE1g A ¥ Helg HIviF G h o G SAfgdia €9 9 o1 21 SSeone, arat
Hefig i ° gealt 1 wiviE Gam 1070k wife %1 21 9R o el St
o 98§, 78 n ok ogd o€ (1070 1 Hife 1) HH o WA 81 n o a4 9 7
o folu oR died o deifed T o SR FHeell AR wivig Gar & @
I Sevdl o Fad TRl %I HAN: Feed R HIvfa Gai w1 g § g
%1 2
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12.17 9R Hed & G § m, H m, ¥ ufEefid F3 F1 Aeweshd ¢ o[ o
! o W@ gL e T ® 7R ro(1/m) I Eam

r,m, 0.53x10 "

M r,=—<—= =256 x 10 m
m, 207
E,m
E = ~ =-(13.6 x207) eV = - 2.8 keV
m

e

AT 13

13.1 (a) 6.941 u (b) 19.9%, 80.1%
13.2 20.18u

13.3 104.7 MeV

13.4 8.79 MeV, 7.84 MeV

13.5 1.584 x 10°° MeV 31dl 2.535x10'J

13.6 i) ;2°Ra — :°Rn+;He ii) 5;°Pu —35°U+;He
iii) 2P 5¥S+e +v  iv) 2°B > 2 Po+e +V
v) sC > 'iB+e +y vi) 97 Tc - Mo+e"+v
vii) 2°Xe+e — 0+v

13.7 (@) 5 T4 (b) 6.65 T =

13.8 4224 ¥
138.9 7.126 x10° g

13.10 7.877 x10' Bq 312@1 2.13 Ci
13.11 1.23
13.12 (a) @ = 4.93 MeV, E_ = 4.85 MeV (b) @ = 6.41 MeV, E, = 6.29 MeV

13.13 [C—/B+e'+v + Q
Q= [mN(gC)—mN(élB)—Qme] c’
el $ATa Seau RATvEti o | el ARl o €1 Ak wHvdtg gerHHl S STE
FW & fae &6 e % faw 6m, o1 B o o 5m, SoawHl 1 SR 40 e
B o
Q=[m(éIC)—m(151B)—2me] c?
feu T s % SYET 9 Q = 0.961 MeV
Q=E+EFE,
fasreet fyeh e Ao v & qor § e Wi €, ora: fases Aife @ st
T (B, ~0) Bt B1 AR Hfed F faw it (E,) <AaH (efd =) @ @
TiSte T ol SAftreRad B, Sl RN €9 § Q o SeR BN U E,
sifersRad wH Q &I

520
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3Tl

13.14 %Ne »ZNa+e +7+Q: @ =[m, (%Ne)-m, (7Na)-m, |c> &= 13.13
o GHM €, el Y SeuH ki o faw 7, wApe o | wAEE germH
& T FET A W Q = m(ENe)-m({INa)|c*: @ = 4.37 MeVI
13.13 o HAM € Selsq i aAfershad Tias St Q = 4.37 MeV |

13.15 (i) Q = -4.03 MeV; SHRMH
(i) Q =4.62 MeV; SHEHE!

13.16 Q = m(3Fe)-2m(5Al)= 26.90 MeV; 764

13.17 4.536 x 10*° MeV

6x10*° x200x1.6x107"% _ |

13.18 257 =1 fd UM Ierfed el = 935 Jg
599 o THA 9 80% THE % foIT SwAm ferw WM W Ruwet § =ifi| 28y w6t
AT

5x0.8%3.154 x10' x 235

1.2 x 1.6 x10" g ~ 1ot ke

2357 st YR AT = 3088 kg

92
13.19 @91 4.9 x 10* y
13.20 360 KeV

13.22 wifErt whH W foEr S
AX >4, Y+e + v, +Q, (TSIEH Scasi)
e+ 42X 55 Y+v, +Q, (ScsH qruE)
9, =[my(EX)-my G.Y)-m, e
=[m;¢X)-2zm, -m(¢,Y)+Z-1)m, -m,]c
S [mEx)-m G, Y)-2m, ]
0, ~[m @X)rm -m, ¢ V] =[mEX)-m( V)
o[ Q,>0qA Q, >0 R Q, >0 F 1k Q, > 0 AALIH &l
13.23 2 Mg : 9.3%, 2SMg:11.7%
13.24 TF ME 4X B 2 JoeH ot S, & fau wfiem 2,

S, = [mN (A 2X)+m, — mN(‘;X)]c2

521
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U g sfiehel T ® = 931.5 MeV/u & ST & W 8H Id

S, (3iCa)=8.36 MeV Ta S, (%, Al)=13.06 MeV
13.25 209 d
13.26 'iC % IS & faU

09 = [my(*5Ra)— my (*5Pb) - my ('C)lc?

= [m(*®*Ra) - m(*%Pb)- m('2C)jc? = 31.85 MeV

iHe o Sc&sH & U, @ = [m(*22Ra)- m(%.9Rn)- m(He)lc? =5.98 MeV
13.27 Q=[m(*;U)+m, -m(';5Ce)-m(;;Ru)lc® = 231.1 MeV
13.28 (a) Q =[m(2H)+m(3H)-m(iHe)—m,]c® = 17.59 MeV

(b) FeiH Yfawso o fRE o foru staees fast St = 480.0 KeV
480.0 keV = 7.68x107'*J = 3kT

o 7.68x107
" 3%x1.381x107%

(IfF Ik =1.381 x 102 JK ™)

= 1.85 x10° K (3793 )

13.29 K, (6 )=0.284MeV, K, (5;)=0.960 MeV
v(7)=2.627x10*°Hz . v(7,)=0.995x10*°Hz . v(y,)=1.632x10*°Hz

13.30 (a) e fF gd o AR § IR 1H 9 et (Vo) T sHe 9
T € A1 Wid HerRE e 26 MeV i Sl faged gl 2l
1kg TRESH & G H fagaa el = 39 x10%° MeV
(b) 1kg 25U = forgsa @ faga S = 5.1x10%° MeV

1 kg BESSH & Hoad | faqaa e, 1 kg 93om o5 foaged # fagaa s
T @ 8 T 2
13.31 3.076 x 10* kg

AT 14
14.1 (o)
14.2 (d)
14.3 (c)
14.4 (o)
14.5 (o)

14.6 3@ & faw 50 Hz ; of @7 o faw100 Hz
14.7 T (hvH THE, ¥ a1 & 2)
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14.8 n _=~4.95x 10% n, =4.75x 10° ; n-Y&R &I, Ik n_>>n,

Tehd ¢ WW@W#WND—NA=ne—nh;ne.nh= n?

ESl TR hl BA T = %|:(ND_NA)+\/(ND_NA)2 +4ni2j|

14.9 1x10°
14.10 (a) 0.0629 A, (b) 2.97 A, (c) 0.336 Q

(d) <1 siteedietl o feTq & [T HM o9 [, G981, 398 T 8l ©
for Tvafefors sm@ o wfas wfade 1 9 a2

14.12 NOT; AY
0 1
1 0

14.13 (a) AND (b) OR

14.14 OR™E

14.15 (a) NOT, (b) AND

523
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70 qEash ° To fawal i witaferd fren wn 2, 99 fawdi o stfafie teomm o fog e frafafad qee § 9 & a1 st
& Tl WRA| e 3 YW ¥ U $9 Svd W R § IR S UH ore fawd Ru mu ¥ S 5@ g o e R

B W N =

[« 5}

Ordinary Level Physics, A.F. Abbott, Arnold-Heinemann (1984).
Advanced Level Physics, M. Nelkon and P. Parker, 6" Edition Arnold-Heinemann (1987).
Advanced Physics, Tom Duncan, John Murray (2000).

Fundamentals of Physics, David Halliday, Robert Resnick and Jearl Walker, 7th Edition
John Wiley (2004).

University Physics, H.D. Young, M.W. Zemansky and F.W. Sears, Narosa Pub. House (1982).

Problems in Elementary Physics, B. Bukhovtsa, V. Krivchenkov, G. Myakishev and
V. Shalnov, Mir Publishers, (1971).

Lectures on Physics (3 volumes), R.P. Feynman, Addision — Wesley (1965).

Berkeley Physics Course (5 volumes) McGraw Hill (1965).

a. Vol. 1 — Mechanics: (Kittel, Knight and Ruderman)

Vol. 2 - Electricity and Magnetism (E.M. Purcell)

Vol. 3 — Waves and Oscillations (Frank S. Craw-ford)

Vol. 4 — Quantum Physics (Wichmann)

Vol. 5 — Statistical Physics (F. Reif)

Fundamental University Physics, M. Alonso and E. J. Finn, Addison — Wesley (1967).
College Physics, R.L. Weber, K.V. Manning, M.W. White and G.A. Weygand, Tata McGraw
Hill (1977).

Physics: Foundations and Frontiers, G. Gamow and J.M. Cleveland, Tata McGraw Hill
(1978).

Physics for the Inquiring Mind, E.M. Rogers, Princeton University Press (1960).

PSSC Physics Course, DC Heath and Co. (1965) Indian Edition, NCERT (1967).

Physics Advanced Level, Jim Breithampt, Stanley Thornes Publishers (2000).

Physics, Patrick Fullick, Heinemann (2000).

Conceptual Physics, Paul G. Hewitt, Addision-Wesley (1998).

College Physics, Raymond A. Serway and Jerry S. Faughn, Harcourt Brace and Co. (1999).
University Physics, Harris Benson, John Wiley (1996).
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19
20
21
22
23
24
25
26
27

28

e
University Physics, William P. Crummet and Arthur B. Western, Wm.C. Brown (1994).
General Physics, Morton M. Sternheim and Joseph W. Kane, John Wiley (1988).
Physics, Hans C. Ohanian, W.W. Norton (1989).
Advanced Physics, Keith Gibbs, Cambridge University Press(1996).
Understanding Basic Mechanics, F. Reif, John Wiley (1995).
College Physics, Jerry D. Wilson and Anthony J. Buffa, Prentice-Hall (1997).
Senior Physics, Part - I, I.LK. Kikoin and A.K. Kikoin, Mir Publishers (1987).
Senior Physics, Part - II, B. Bekhovtsev, Mir Publishers (1988).

Understanding Physics, K. Cummings, Patrick J. Cooney, Priscilla W. Laws and Edward
F. Redish, John Wiley (2005).
Essentials of Physics, John D. Cutnell and Kenneth W. Johnson, John Wiley (2005).

T &S

for o TR qen FARSe WM s1ed o fae oma frefafed gwal § 9 9 gk 9ed 9rdl qenfy s e, o
U B Tl Bl G H TR ATH T [KH o WL Y HH e Wl T R

ONO O WNM

©

10
11

12
13
14
15
16

Mr. Tompkins in paperback, G. Gamow, Cambridge University Press (1967).
The Universe and Dr. Einstein, C. Barnett, Time Inc. New York (1962).
Thirty years that Shook Physics, G. Gamow, Double Day, New York (1966).
Surely You're Joking, Mr. Feynman, R.P. Feynman, Bantam books (1986).
One, Two, Three... Infinity, G. Gamow, Viking Inc. (1961).
The Meaning of Relativity, A. Einstein, (Indian Edition) Oxford and IBH Pub. Co (1965).
Atomic Theory and the Description of Nature, Niels Bohr, Cambridge (1934).
The Physical Principles of Quantum Theory, W. Heisenberg, University of Chicago Press
(1930).
The Physics- Astronomy Frontier, F. Hoyle and J.V. Narlikar, W.H. Freeman (1980).
The Flying Circus of Physics with Answer, J. Walker, John Wiley and Sons (1977).
Physics for Everyone (series), L.D. Landau and A.I. Kitaigorodski, MIR Publisher (1978).
Book 1: Physical Bodies
Book 2: Molecules
Book 3: Electrons
Book 4: Photons and Nuclei.
Physics can be Fun, Y. Perelman, MIR Publishers (1986).
Power of Ten, Philip Morrison and Eames, W.H. Freeman (1985).
Physics in your Kitchen Lab., I.K. Kikoin, MIR Publishers (1985).
How Things Work : The Physics of Everyday Life, Louis A. Bloomfield, John Wiley (2005).
Physics Matters : An Introduction to Conceptual Physics, James Trefil and Robert M.
Hazen, John Wiley (2004).
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3Teheh SoTaRTTen
g foa
e fawa

e fawa
fdeh dieedl

Fiafare =R
SRR S
HRTS
EDINEC IR
stfshifass Ruaex
CHEREE|
A= fagid
3FqA FHoll
3TAd WM

TIRiYeR vrETaett
—

Digital electronics
Digital signal
Cut off potential

Cut-off voltage/Stopping
potential

Cut-off voltage/Stopping
potential

Injected carriers

Space charge

Interface

Forward bias
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Red shift
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Half life
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Minority charge carriers
Minority carriers
Sub-atomic domain
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Non-radiating orbit
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Relativistic

Optoelectric Junction
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Threshold frequency
de Broglie wavelength
de Broglie explanation
Mass defect

Mass number
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Binary Signal
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Brightness
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Reverse bias
Atomic number
Atomic mass unit
Atomic hypothesis
Atomic spectra
Transmission
Paschen series
Side bands

Lateral shift
Dispersion
Finiteness

Total internal reflection
Full wave rectifier
Polaroid

Light emitting diode
Photometry

Light sensitive
Photo sensitive detector
Photoelectric effect
Optical fibers
Fluorescent glow
Pattern

Resistivity

Reverse saturation
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Forced Oscillations
Amplifier
Amplification
Broadcast

Dispersion by a prism
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Photon
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Semiconductors
compound

Law of radioactive decay
Radioactivity

Radio Horizen
Rayleigh scattering
Barrier potential

Short range force
Lyman series

Red giant

Power of lens
Lens-maker’s formula
Lattice

Forbidden

Chromatic aberration
Carrier

De-excitation

Quanta of energy
Radiation recombination
Disturbance
Disintegration constant
Daughter Nucleus
Angle of deviation
Specification

Electric power supply
Splitting

Potential drop
Resolving power
Annihilation

Diffraction

Glide
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Voltage Regulator
Interference fringes
Chain reaction
Chain reaction
Numerical aperture
Impact parameter
Saturation current
Communication

Pressurised heavy water
reactors

Transmission

Valence band
Microscope compound
Fabricated

Activity of radioactive
substances

Truth table

Plane polarised wave

Stratosphere
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Monoenergetic
Isotones

Isobars

Isotropic

Isotopes
Congruent
Concentration gradient
Signal

Cascaded

Solar cell

Snell’s law
Pulsating Voltage

Least distance of
distinct vision

Spectral series
Huygen’s Principle
Hydrogenic atom
Holes

Depletion region

Depletion layer
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