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Atoms

weHIae

U 1. W&F F9 % 30 ¥ g g hai o ¥ 9 fwew = 99 e
(a) GITEA Hled ¥ WA FOWES, QRS wied F gy e ¥
...... g - (e S s, P T, SNETeA IR B)
® ......... % Pream Fae ¥ g W g T A € " w L
@R, 939 T 96 IgwE FQ ¢
© o R IR o T W w1 T o e 1
(e Afed, YEROIE dHisd)

@ frlt T F T o T Had o Brer § AR
# I FEAA XHRA faao v

(eifrea Hifsd, YSRHIE i)
O % T F GARRIE 9P 1 ZERA Faie )
(oK Hfed, QM1 Hisal)

(@) T & P T

(b) =R wfed, YZRPIE Hisw

() ETHE Hisd

(d) e Wisd, YD Hisd

(e) A Arew

U 2. W i e ol =i & 1 W I TS Fi yae We w1 3vEm

FH TR o-~FH0 AT T A F AR W el &1 (MR 14 K
A a9 ) AW & s R1) 9 Frw wRom 9 = §2

T g WA @ | SR T T8 1 § RS O Hy, o I A e

P T AN B TR Wug B I F FTER, H, o T B g A A TR
A 7 A R T H, ¥ E F APR T WRaa A8 wR g E
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WE 3. YIv=A Aol 3 faerme WagH Wl w agan aonded /=3
& WM%{[,@:San:wmm%g

qF F 1A TR W,
he gl _1 (v, R Rt Pt 3
N U
h—c—136x16x10' [l—l]
A 32 °°2
- he _ 2176 x 107
A 9
- 34 8
arern A= 9x688x 10 x3x10 _ 55565 x 10-"m
2176 x 107"
=822.65 nm

I T99H § BYE T 822.65 nm Bl

WE 4, 2.3 eV S St et ey A 2 Sl Tl N 9gF W 2 81 I
fam%raﬁ sgfa < Sft afg Toy 3 foregie v 'R A e 'R e
war &7

T ol WR ¥ IR, E=23eV
=23x16x107"%J

@S Fadr®, h=663x 107 J-s

wl v angfa R @ E=hv

arer voE_23x16x10°%
h 6.63 x 107
=56x10" Hz
mﬁﬂaﬁ;‘?ﬂwﬁW-wew%lmmﬁ
%’éizﬁ fofast 1 efit?

Tl H, WY &) qd TN A Foll
=-136eV
A &
R &t KE)=-E=3.6eV
o oot PE) = -2KE=-2x136=-27.2 eV

WS 6. Provan e 3 A U Igaiem T el i sasiia e €
N T n = 4 TR 0% T T30 ¢ B F a0rded aon snafy 7@ |
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WeH @) SRt el T A 3G Sl G E,= - o0 eV 7
n
Fd 8
€ A RN g n =19n, =4
B g 1fkd Sl £=E, - €,
]

-+ 136 [l2 - _2] 16x 1079y
ny N

=13.6(1 - _1_.) 16x 107"
1 4

=136 x 16 x 10-'9(1:’2)
16

=20.4x 10"
T E=hv=20.4x10""°

- 19
IRy, v= 20.4 x 10

h
_ 204x107"
6.63 x 107 %
=3.076 x 10'°
=3.1x 10" Hz

e o aemaed 4 =8
v
3 x 108

T 3076x 10'®

=974x10°%m
31 3mgfRy 3.1 10'° Hz 72 a¥Ted 97 x 10°8 m Rl

U 7. (a) N HiSH 1 ITANT T Fhelt TRQISH T H 1 = 1, 2, TN 3 &R
W 3ARA F e IRFHfAG P
() T8 | 7% T ¥ oy wall srafa sRewfea Sk

T (a) MR & A =P ¥ goae 94, v=Sa
n

] 2
mﬁ, o= 2nKe i
ch
o =0.0073
v="Sx00073
n
n=112g v,=91.xo.oo73=3x1oaxo.oo73

=219x 108 m/s
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8
n=2,7%g v, =S x 00073 = 310" x 0.0073
2 2
= 1.095 x 10° m/s
8
n=3 % v3=%xo.oon=.w
=73x10°m/s
(b) SATEA B T B AEdDIA
I—2W
v
242
il Tl B B [ =
4n2K me?
[= (1) x (663 x 10~ #)?
1 4X9.87X(9)(109)x 9X10_31X(1.6x10'19)
=053x10""m
n=171g T,=2M
Vi

-10
=2x3.14><0.53;<10 =152x10-% s
219x 10

n=2, fx=, i, =n?,

r,=226=4%x053x10""
TN Ay, =0
n

-10
sTadara, Tz=2 x 314 x 4 x 0.536x 100" x 2
219x 10

=1216x10""%s

n=3fMr=34=9,=9x053x10""m
6

qon 'a’Tv:,:V 2.19x10_

2= ~ mf
3 3
-10
m, T3=%-=2 x314x9x053x107"x3
Vg 219 x 108
=41x10""%s
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WY 8. TR T F JA<RaH TATLA-Hel I £ 53x 107! m 1 Fe
n=23Rn=3F =M E
T H, & 3 P9 3§ gae[ A B, =53x10"m

7 9 § I, =nr
n=2, - B, =224 =4%x53%x10""=212x10"m
n=3, ra, =321 =9x53x10"=477x10"m

e 9. FR F a9 W g T5eem W foelt 12.5 eV 9 39aH §9 W qard
F ) e Forded] 1 Aof Ifda ae?

B 3R I N Fol, E=125eV=125x16x 107" J
Wi fadi®, h=6.63x 10" J-s
UHTa B A, ¢ = 3x 108 mfs

— 34 8
o WA S 9 g-hc _662x10 x3x910
A 125%x 16 x 107"

=0993x10"m=993x10"""m
=993 A

Ia: AR AN A TR W 912 A 1216 A Bl 30: ArgHA Aot 933 A
AT @ Iy I

U 10. 9K Aled & AER A F 91 A 15x 10! m Fron <t wen A,
3x 10 m/s % TG AT ¥ IR FA Yeit Tt Al F@ies @ I |
FY (T 1 T=7GH = 6.0 x 10> kg)!

T @A B, r=15x10"m

g =14, v=3x10* m/s;

Yol A ST, M = 6 x 10% kg

Profa w3, mvr =
2%
o n=2’“’_h_”” [9El, n el 9 FaicH W@ 2
_2x314x3x10* x15x 10" x 6 x 10
6.63 x 10~
=257 x10™
areEl n=26x10"

I qhICH H&A 2.6 x 107! 9ga 3fd @l
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q: gAaeA n=19 n=3 % IRfea am

E, ='132'6 = -15eV

a1 9% ongsd Ao | wefre g

fafaer wenaen

a1, fFfaRea Tt % 3ot R S s afnga wled it e dlew
H RGO TE Q TEAF ¢
(a) T TR Hiew ¥ Aol @ T A R o-Hoi w1 @igafa sitaa
frRYqor vy, RIS wisd gRIqATAIG 91 Q AT~ H, T THA
JeE AT TG }?
(b) A ied gRI TAlTAIa Tv= WaulR it wifehar (et ool =T 90°
¥ 98 F | Y&E) @A Aisd g gaigrita o ¥ @< F:4,
T AR S S 82
(c) = FIHI N T W@ T, WA BRI 9 T T @ o e R ¢ ¥ g,
e HIol T TR o-F00 F G ¢ F FATHFATNF &1 ¢ W 7€ Haw
forsfan == w3t &2
(d) For wied & o- 0l & Tach 9=t A WiVl & TvaIq sitaa Wi o F
WReer G TRV F I F Qo Terd &2
&l
(a) 3rga RAdgo Foy AT THE & RS 7F T Sa wE @ FeiRe T §
(b) ¥g g N UREM IafE T BN ¢ RS ARET died d wEA
TS PS8 B & R e TR B (e Hisd F IER)
(c) TS (o Hag N WMRASM Fed WA ) HE & W ggdl @ a1 AR
wiyE Rew w9 | Aerg F /e ggd Bl
(d) giREH Afed ¥ g TS JRY MAT B § Haar w9 ¥ fRafRka @ o @
I TEd Wug ¥ AfG oy g Rl s i wdnfa @ 9gd
THvA gR1 @R & o1 @ @1 I 98 Taa @ f6 g9 agudia
g & & 7w <
RIGRE Aisd A AT WA TEHa W9 gRT B § T SgHAIE HERA
Sugofg 7T < | R

AI 12, TEEISIT WA H ST T Wl F Ter oot Fard-Snhuor &
T 1070 & T[T R FY 1 TH T 9 G H T FH9H 399 IE & fF AR
ToIRI T WA e Ry S 3 o et arggier ey ¥ waw 9] Ha
F B 1 ATHA TR 3T FAEF I W
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B & 9 fF H, & 9w o= ) e
h 2
(5

me®

Ig WA §Y b WRAIY] T 9t g7 91 ®

_Gm,m,
=%

& T GMm, | WIFTIRGT TR TR §E IO H H, ¥ W B row

4mEy
=1 2
2
e
Gm, ¢

' 2
6.6 x10"%
2x314

T 667 x10° " x 167 x 1072 x (91 x 10" )

=

AMF A TE U7

fo

=12x10®m
Y VS & W01 MR N qgd AW Y
W 13,91 P FESOH T & » W TR (n - 1) W Ff Al € A Ieafora

fafero 3 Sgft ¥ =9 @ FRIY » F Afew M ¥, Wi fd 78 safy,
TS e H IR 9 TR g & TR

Tl A1 W4 WA o T A (- 1) & T A gaar § 79 amgfy

ie., n=[=1n, =n
o, E=hv=E, -
2.2 2.2 2 2
T v=lmca_x 12_%___mca|—n—(n—1)'|
2 h -7 n 2h | nPn-17 ]

V=m02a2 [(0+n-1)(n-n+1)_mc%?@n-1)

e
2hn?(n - 1)° 2hn?(n - 1)

n% S 9 &g, @n-1=2n), (n-1=n)

ve mcéa?en _ mcie® e 2Ke?
2hntn® hn®
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2 2K264
e y=e 4n

et
_ an®K2me* .
GG | v= 53 .. (0)
S fain ldid
gy T Hisa A pd B W v = o e !
2mr AnlmKe?

Byers < Ighy u=L:ﬂ_[M]

2n 2qmr | 2mnPh?

_Ke? _ Ke® [4=’mKe” | _ 4n°mK’s*
nhr  oh | n?K? h

Tg 9 () & T9E Bl

I B TR FHA & P n F I=T AF $ U o & guiv B gl (nd
T A) il T A (0 - 1) T T A IR W IR R A amgfy & e R

A 14. 5afGat &9 F, fedt v & soagiq Aifas & SRt SR fa st wen §
A gFa AT SR WAET TR FRed eafRa St 22 W S wred
IS S 3T T/ TSR T 981 = A1 @2 T T 3 [/ Y 39 WG @
Tisd, N AR NIFTEF F 91 2, T T A T8 agd SogH F STl &1l AT
e A i IR T fenar B, THE FIRW FA F {9 T g gl F
yfa & |1g fo nfafafa 33 G fF 71 & war . famn arelt :8 ofdr wra
At }, RIS T, T A F FA WIS (<1070 m) F TR 82
(a) T TR e, m,, AR ¢ A 7= F} fomn =t T A =1 Ffow) s7H
e | st feifa R
(b) 39 I fof (a) F WG TR qEEIRE faaret & e F i ¥
B 21 3o AfRaa 398 ¢ winfaa 21 Wy et Ft 9t faws
AN A (non-relativistic domain) | % W@'T, c & 31’@ Afera
A 78 {1 TR TH ¥ AR H ¢ T REAM W T AT T B
W 0 % Y ‘F2 o= @ & foe Wi fivan 59 qua e fadis A
F Fd i ve & nfavia A TH @ WK F PR T w19 fH
h, mcﬁte%m%ﬁmmmmﬁm EiGH h,meﬁteaﬁ
o # fam Al fedt T i T AR stk g Fifie fF |
UGS T, Seda § qE afmor 3 if 1 2

Bcl

(a) Fradi®, e.m,.c & g} T& WA W PffT @it @ R Rm o= &
I\ E 2l
g e?

dmegm.c?
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e?  _ (16 x 10719y

anggmc®  4x314x885x 107 x 91x 1073 x (3x 10%)?

282x10"m
Tg THIY & SR H g1 A Brel 2
(b) h,my,e IR &1 wAFT FA g

. 2n
m, -
i (DY 86 107
. | “0(5) ~ 2'x 314
me* 9x10° x 9.1 x 103" x (1.6 x 10°19)?
=053x10""m
TR TR & AHR F 54 gl

m15§a@mmaﬁmﬁﬁmmﬁs€ﬁ§haﬂﬁmw
-3.4eV %l
(a) T9 ST # T Ft R St ww 2
(b) T e § s i feafos s 7 2
() A% feafrer Fof & I T & =997 § IRadA & s @ R Ry
I & A F-|1 IR wRafia am?

2
T w@ﬁaﬁvﬁam«E)=K§f

e @ fufrw oot PR = K282 o pE-—2kE

r

T AT A I W JE Rufaa et aen Refast et g R
P Hol = PE + KE = - 2KE + KE = -KE

(a) WM STAfTA e ¥ $d ol =- 3.4eV
KE = - (-3.4) =3.4eV
(b) W Safvra sn ¥ Rufasr st
= - 2KE = -2(34) =- 68eV
() AR I Rufes oot IRafia @ § @8 i o 78 scad § 9o W@

+34 eV T A R I Rufe oot @ o ot S0 v ¥ 98
Sl
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UL 16,3 [} 1 Qoo AT (S FIT = nh/2r) WH H A
frrm < 7% wdig o 9 <en & off A A R 79 T g F S ST
TS % FvSHIHr % Ty o w5 ==t =i Tl Fa?

T R FWveq IR 9,

me:n_h

2rn
n=mvx2_m
n
_ 6x10* x 3000 x 1.49 x 10'" x 2 x 314

6626 x 10° '

n

=0.10"
T @ R 5 IR H |ven afmfika «ie fradie h F w_i § R fig g &
TR Tfq F WG AN HIT 1072 h S R T 9ER w@veHiaR Afiuda A
n=10"| n % 39 I=dq AH F fAT 37 FAFTA HoAl & I~ A1 HoNg Fa7 Al
39 BT ¢ I: A o Wik Wad

A 17. 998 IR = ik it agge Wy (3wfq #i¢ sy ford
TR 207 m, XSTA B BOMARIT B (1) WA F IR/ 3R g @) A
A S Set 1 WIS A IR HIfg)

B (e FERTH WAV § FHONES JR_Y 7o 207m, F W AR BT ®
T HOTHS Gl MM & IRl 3R g )
IR dAfea H et

.
M M ] (+m, =207 m,)

- 10
rp:i:M.=2,56x10"3m
207 207
T AR WA Hisd §
Eoxm
By _Mu _207m,
EE m m,
= E, =207 £
He TRHTY] & o Jqwn A SATRA B Hell
E, =-136eV

E, =207 (- 13.6) =-2815.2 eV
=-2.8152 keV



