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WY 2.1. (i) U W W H 3T Sl 6631 S WiEe™ Sifag)
(if) 0% WIW g % Feau i smaer @ uftwmer @t
T2 (@) 91x 10°8g R & =1 R
IgRE =1 —1.099x 1027 TerRi
9.1x 10728 '
3W: 1 g W ¥ TG W WE = 1.099x 1077 gora=(=
(ii) * O TNERE W IR =9.1x 107! kg
-1 mol (6.023x 102 ) TR W WR
=9.1x 107! x 6.023x 102 kg
=548x10"7 kg
FA: 1 mol FAFET o FEIWT = 5,.48x 10”7 kg
- UF TRA W IAEW =1.602x 1071 ¢
1 mol T W A& =1.602x 1071° x 6.023x 102 ¢
=9.65x10°C
310: 1 mol FREZ UL AL =9.65x10* C
TE 2.2, (i) DT T U WW § Syl geaeHl o UE o aiiees St
Gi) 7 mg " C A <RI A (F ) T €841 741 (@ ) T 70 T G
( I T FTUIT = 1675 x 10727 kg W whfwT)

(ili) W AT 3 T (STP) W 34 mg NH ; & Wi &t (% ) Fot €6 3iR (@ ) Fed Tt
EnEd
Tra ik are § afted & &= I gRafia g sme?
T : (i) 1 mol A3 ¥ 1 mol F1&T T 4 mol TFEISA THIV] B} &1 ¥4F mol F1&7 A 6 mol TR
3R 1 mol TRSEA WUV ¥ | mol STEEH B &1
-5 TR 1 mol CHy ¥ =(6x6.023x 102 + 4x 6.023x 102 ) TR
=(3.614x 10%* + 2.409x 10%*) W=

=6.023x 10%* oM
aa: U F 1 mol ¥ Iufkaa LT #1 €& = 6.023 x 10

i) (F) v g | A =1.675% 107 kg
T4 14 g FEA F 1 mol C-14 TAN] B €
~ 14 g C-14 ¥ A R d@WM=8x 6.023x.102 =M

23 -3
7 mg C-14 1 A 3 e = 2 6'023"1?4 xTx107 e
=2.4092x 107! =g

q: gETAT H FT WA = 2.4092x 107!
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(@)~ <R F T THA =2.4092x 102! 7R
gl 1 = AR =1.675x 10727 kg
2.4092x 102! =T F IR =2.4092x 102 x 1,675% 107" kg
=4.0354% 107° kg
3A: TS T =4.0354x 107 kg
(iii) () 34 mg NH, ¥ Wi :
“* 17 g NH; ¥ 1 mol N ¥ 3 mol TEENA TG, TWAC 17 g NH, ¥ 10 mol W
=10x 6.023x 105 et

24
34x107%g NH, ﬁ':ﬂi"T“l_x 34x 1072 sefa

=1.2044 x 1072 W™
1: WETA i T AT = 1.2044 x 1022
(@) "+ 34x 10 g NH, o 5 =1 ¥
=12044 x 102 WM
M 1 W HOEEAR =1.675x 10727
. 1.2044 x 102 NI B FHUH =1.675x 10727 x1.2044 x 102 kg
=2.017x 1075 kg
3 A9 e I T g WA S em
Wy 2.3, Prafafas et § suftga =gt ok wiefaf =t dear sage-
BG o, AMg, Fe B
T : PO g wi WM =13-6=7

G ¢ CH M 1 dem =6
WO =Rl  dem = 16-8=8
a0 o OW S i Tem =8
X Mg W < R W =24-12=12
T 2 Mg A S R e =12
35 Fe ¥ =gt 1 WA = 56— 26=30
g 35 Fe & MR % W& =26
35 Sr i =i % WE = 88-38=50
G| % Se ¥ el ) e =38
WO 2.4. <=t For v vy sremiTer (A) R T W (2) vt wmepe wt gt wdtes fafae-
HZ=17,A=35 () Z=92, A =233 () Z=4,A=9

T () Z=17 9M A =35
W H T =17= A W g
3: TRAT] FE § i car ol
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(i) .+ Z=92741 A =233

WA = & =92
WmauhUm233U
(m). Z=47q91A=9

WA & qE& =4

aa: aRfrenT waTep Srafq Be A | Be
WA 2.5, mmmmﬁavﬂﬁmﬁm-aﬁ (%) 580 nm R1 3T AGFA () T
AT (¥) T UREET Fifa)

;i) W w1 a-3ed (A)=580nm

=580x 107 m

8
emqﬁw =£___ 3x 10 —l

T ssox 107

=5.17x 10! 57!
i arsfree amgfa = 517x10“ s!

a9 T3 (7)=—= L m!

580x 1077
= 00172 x 108 m
=1.72x10° m
3 anvfre T W& = 172x106 -1
W 2.6. TS TR Wrei @t St 71a Fifae-
(i) S 3 x 1015 Hz NG AT Waw19T & W 8
(ii) Fraat wtn-et 0,504 B
T (i) v IS I B B FE = hv
=6.625% 10734 x 3x 10'9)
=1988x 10718 )
3W: RS T =1.988x 10718 J

i E=hv=h=
(1) A

_6.625x10% x 3x 108
0.5x 1071¢
=3.98x 10715 J
A WA H FAl =3.98x10715 ]
¥T2.7. 2.0 x 10710 s et aveht wenrer wir at wir-2et, gy s at drear at e @t
TA: TR EFET=2x10""05

i =y=l

T
1

-1
2x 10710
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=5x10°s7!
C=3x10% m/s
aqr C=vxA
2=C

1%
_3x 108
5x 10°
1
A

m-—60x102m

wWHE  v=
SN S,
6.0x 1072
=1—20 m™!' =16.66m™
3 PeTer I TT-Qe = 6.0x10 72 m, MG =5x10° s~ T W EE =16.66 m ™!
W9 2.8. 4T wamwn, gt aar-2ef 4000 pm Y RS 1 J Tl F, % WL it W 63U
T :  HIRMA @ Fell E=hv=h—}f

_6.625x 10724 x 3.0x 108
4000x 1072
=4.9687x 10717

= 1w
4.9687x 1077

=2.012x 10'® wIE
3d: RIZTAT AW & = 2.012 x 101 W

9T 2.9. A 4x 107" m TT-3e8d ATEAT U WIEH 2.13 eV T 1 Kol QATell &1g Tt Gag 9
T €, -

(i) W & FAl (eV),

(if) TSI I AR FHeit AR}

(iii) WRTYIT TSI & AT T ARG HINT (1 eV =1.6020x 10717 J))
T : o A=4x1077 AW W, =213eV

y ] E=hx§

J

_6.625x 1074 x 3x 10
4x1077

=497x10717]
_ 497x107"

T 1.602x 10719

=3.10eV
4 R & FHl =3.10 eV

J

eV
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(ii) st T =uv—wy
=3.10eV-2.13 eV

=0.97eV
;I H NfAST FAt = 0.97 eV
(iii) - K.E. =—;mv2
2 _2xK.E.

m

q v ’2xK.E.
m

_ [2x097x 1602x 107" 4
y 9.1x1073!
=5.84x10° ms™!
: WIS TATZIT T AT =5.84x 105 ms !
W9 2.10. VTR T0a9] & A1 & fTT 242 nm AT S Tt farga-gaata fafwtor vaia @t
{1 afean @it 3= =t kI mol ! W Fr@ ;W
T W3¢ A,.=242x10°m
i =g =he
A

_6.625x 1073 x 3x 108
242x107°

=0.0821x 10717 3

". 1 mol % fa¥ g™ ==
_00821x 10717 x 6.02x 102
- 1000
=550902x 103 kJ mol™!
= 509 kJ mol !

aa: WfEaw F ArETT F9 =509 kJ mol

U9 2.11. 25 W T T SR 0.57 pm F07 36t aret fiwt T1 1 Uk FUit weawrer Sea= &iar 81 wia

AT FATET F TR A T AW R

gt o A=057pn

=057x10" m

- R 3 Tl E:hv:h_;

_6.62x10" x 3x 108 |
0.57% 1077
=3.48x10719J
25W =25Js~!

J

kJ mol ™!
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iR R R W e |
348x 10717
=7.18x 10" 57!
T IASHA R T =7.18x10"7 57!
W 2.12. fwlt a1g =it Wag W 6800 A T-3edf arett fafertor oo | T A AT g
IS 3 €1 arg W et A (vy) R T Ter (W) T TR

'S ~‘TﬁTﬂmf=hv—hv0
e AT YHE R, 99 K.E.=0
: h(v=-vy)=0
c
aqr Vo _X
__ 3x10° o1
6800x 10710
=441x 10! s

gl Foll vy =4.41x 10" 57!
FHIEEET wy = hvy =6.62x 1074 x 4.41x 1014]
=291x107" ]
37: g ot Qe WG =4.41x10' 57! T HE AT =2.91x1077 J
U 2.13. NS FEIST WHI & n=4 FN @ @ n=2 FA @ ¥ goragia A« ¢, o frg
TOT-3e2t T YRIYT I Sm?

T V=R

- 109677x(-1-——1 cm”!
2716

=109677x = cm™!
16

=20564.4cm™!
o a=lo_1
v 20564.4
=486x 10”7 cm
i A=486x 10~ m=486nm

3q: AT-3edt T YHTYT ST T = 486 nm

WS 2.14. TfE XG0 =5 Ty B Iuftera 81, A H TT] & N F fre farat ot @
JNATFHAT ENTT? Y I F FoTAT FIISIS THIY] F I et F R g At n=1
FF QA AT T ey & e sava® St gt ¥

Bl n1=5?imn2 =
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AE =FE, - E,

-19
i AE AT 41
n? ”12 "§

=2179x 10719 L - L y .
)12
1

2
2
=21.79x]0‘19[_l_i}

=21.79x 10-19[_1__1 ;
25025

=§x 2179x 10719
25

=87x107%0 J
A ol 1 o 3 forg = 21791077
=2.179% 1078 J/qmmg
S WO e ¥ soaiT Franter & g et St et strarvaeRar At 31
3 il Tt =8.7x10720 J
U9 2.15. IS B GOET0] F IAFAT SHIRIA 1 = 6 A YT ey § 91am ¥, o W I,
@it %t freman @@ @ Brit?
T TR YEel W ofuway wey D)

2

_6(6-1)
86D

=15
374 WTA Jewfsia @i #t aifuwan & =15
U 2.16. (i) TEIAT F IO FaF A FECET T -2.18x 1071% Jatm™! ) v warw
grafed St Farw
(ii) BIFSITT YTATY] % Ty AR FHAS AT F T F)

3 -2 -18
TA : (i) n F&7F & fou S = 2.18x 10 |
n
mﬁ&’lﬁ?ﬁa‘q,
- -18
E, =2'18+'0_ JET
l..
- =-2.18x 10718 J/ oA
O mm%m;
— —18
g, o o218x107% |
52
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_-2.18x 1078
-
=-872x 10720
I Uierd HYF W HAt =-8.72x 10720
(i) 9T FyEw F A TReE sy 5 e
- n? —h
v 4n? mzo?
BIESIST & AU =1 Tz = | HH WA W vo =0.529 A, Sl e o1 Fgard! 1 SIS WA
fau feht warw =t B3 v =n% xvo
=52 x 0529A =13225A=1.3225nm
37q: Uierd X HES o 541 =1.3225 nm
9 2.17. BIZGISTT YTUT it ST S0 B Sfchan aT-ded aret WehwoT i qiT-W&n &t Turan
T
B WM%W,::,:Z

et L
2 n,

mv:%,m:xaﬂwm,uﬁ:wﬁm%l

J

v =109677><(—l —_-'—] cm™!

~109677x = cm™!
36

=152329cm ™! =1.523% 106 m~!
37 AT TT-3ed aTet WehW'lT Shit TOT-W&AT =1.523x 109 m ™!
W9 2.18. TZZITT U] A THae (T Sl Ueeil el | Gierdl el de of W & fee smavaes et
H T B AT IR T TE TG d rqedn & ear ¥, d frw wir-2et @ g s@fsa
BT (TR Y ATET HTET FAt -2.18x 1071 ergs 1)
T : IH AR HEF F AT q8T F Foft =—2.18x 107 erg
el E; =-2.18x107'% J [ 17=10"" erg)

_ -18
E, =n T & fau St 7 =-il8"2i-
n

AE=Es - E,
——2.18x1078| L _L1;
52 12
=2.18x10718x 2% ;
25
=2.09x 10718 J
=2.09x 107" erg
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he

AE =—
A
n LA
AE
_6.625% 107 x3x 108
2.09% 10718
| A=951A

T T -2 A=95A
3 ma&mmanmmf 2.09x 107183 qer whn-2ef = 9314
TET 219, TGRS TARITH AL, = (218 x 1018 /n 2GR oivht 1 = 20
TREElT @t T avg Fratert & 1 ey St 3 Mo SR Wi it WEl welt wr-ged (em
# ) = g, ForaeT Iu 3w danaor § fhar o w9

T n=2
. ~18
E, = 2]8x210 )
2
=—545x1071% J
FTARA F 82 F fou Fot AaEs
=545x10"1 J (-E.=0.AE=E, —E;)

E2 L AE=iw=h§

a=te
AE

_ 6.625x3x 10°
545x 10717

=3.647x107" m

=3.647x 10~ cm
e ey wal welt w4t =3.647x1075 em
WY 20. 2.05x 107 m s~! AT F R TR @ il @R A ai-ted FTR?
T . ToIRA W REAA =9.1x 1073 kg
LU A=6.625% 10~ Jg

v AT =2.05x 10" ms~’
A=?

A=——m

my

6.625% 1074
A= ] > m
9.1x 10731 x 2.05x 10
=3.55x10""m

I goragl W duf =3.55x 107 m

24



WY 2.21. TAGIA T A 9.1x 107! kg {1 afg g@a nfawr St 3.0 x 1072° J &, & s@at
Tr-2ed wt T FHfAm
15 R Wﬁf:—;mvz

1
i A [ 22K E 2

m

1
[2x30x107% |2
91x 103!
=\/a65934 x 10° m/s

=0812x 10° m/s

_ 6625x 107
91x 10731 x 0812x 103
=08966x 10°% m

- ¥@ -y
A=08966x 10 ® m
=8966x 10"%m
=8966 A
I FAIT T ATT-SeH = 8966 A
v 2.22. Frefafae 3§ ¥ S wu-omaet witviter § sraiq frmil goiaeii @t v W 82
Na* K*,Mg2* ca?* s Ar
T Na* 389 § TR G& N =11-1=10
K* oFq ¥ 3oeeH 98 =19-1=18
Mg?2t 3T A 3R G& 1 =12-2=10
Ca?t A ¥ g W& =20-2=18
S2~ A 3N T =16+2=18
@ Ar ¥ 39 G =18
I Na*ud Mg?* aw gt §
3R Ca?*,K*, S?~ wd Araw ArEt
W 2.23. (i) Fefafaa sna= o seaRife faama fafaa-
(F)H" (@)Na* (m)o* (F)F
(ii) 3T A Y YTATV]-WEIT T3¢, Fi7as Wa A1t saaeivl @ Frefaiaa v o ggiar sr

(%) 3s! (@)2p3 Ta ()3pS
(i) Frevferiara famama avet wemupedl & - saEe-
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(F)[Hes'  (T)[Nel2s?3p® () [ArJas? 3
T : (F) H ¥ @RiE = =152

(@) Na* 1 Seiirs o =152 252 2p¢

(M 0 = TRl fF=m =152 25228

(9) F~ 1 T o =152 252 2p¢
(i) (F) 3¢' Afsam R 1 e g &)

(@) 2p° A = WA F PR e

(M) 3p° FARA T WA F eI s f)
(iii) (%) [He]2s' ¥ oy 1 7w faferam (Li) 1

(W) [Nel2s23p> & TEI] 1 71 BEERE (P) |1

() [Arls? 34" & T 1 AW wRiEE (Sc) |
W 2.24. F6R Froaam » W7 g7 ¢ Sgen ot Jfter oy e
T nFRACIFAAQ,L......(n 1) B 1

n=5%5'f?|"1,
1=0,1,2,3,4
I=4 % 1T g STFESH T
“w n=>5 g T % oy fremm 7= dm
W 2.25. T SOaei ARt 34 Sae ¥ §1 50k AT n, 1 307 m; & s W iy
L3 A n=J}
y 1=2
m=+2,+10,-1,-2

I n=3,l=2,mp=-2,-1,0,+1,+2
WY 2,26, Tl e & wRwg] F 29 gERT 3N 35 =gt €
() 7 wvefAF = e wann)
(i) TR T THE T R ey
T : (i) W2 Go = g Oe =29
(i) ~.- TCHIY] HHSH =29
- FoEitrn A =152 252 2p% 252 3p5 3410 45!
W 2.27. HY, H, 3R 0} whivfia & suftem shagii @ 46AT 793Q)

LUK H; =2-1=1
H, =2 .
aq 0" =16-1=15

M HS , Hy afrto* wftyfist ¥ Suftem sotaeiAl @t dear w1, 2 afm 15 &
mzzs (l)faw&mmmu;rn =3 7a® AT £ 30 2m, SEIR TR T EA?
() 3d THH F TGS 6 G m, 3 7 FiET WA & W Ay
(i) Prmfafas & ¥ 2 ¥ wge dva §— '

Ip,2s,2p3fﬂ‘3f
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W: (l) I my
0 0
1 +1,0,-1

2

(i) 3d & & fou,
1=2,m = 2,-1,0,+1,+2

(iii) 2s, 2p WHE ¥

W9 2.29. 5, p, d Weha = g0 FEfaf@d Faiey Geae aret Faya! &Y 9q13u-

+2,+1,0,-1,-2

(F)n=11=0 (@)n=3,1=1

(M) n=4,1=2 (F)n=4,1=3

T (F)FEn=1 aq [=0, @« 1s F&&
(T)FEn=3 aaq [=1, @« 3p FYF
(T)FTn=4 @ 1=2, @« 4d FHF
(T)FTn=4 @ [=3, d« 4f FHF

UV 2.30. FHRUT A §U Y Fof Freafaifias Faie §&T1 & o @ W Gwa T8 8-

(%) n=0 1=0 my =0
Q) n=1 1=0 m; =0
) n=1 1=1 my =0
(%) n=2 /=1 m; =0
(®) n=3 /=3 m ==3
(=) n=3 I=1 m; =0
T (F) NG TG T; FF n=07
(@) n=1,1=0,m; =0,991 m, =——; T 2
(M) V& n=1, 99 [# ] JEWT 2
(%) @9 2
(¥) 3@wa =
(3) @9 &l |
W9 2.31. Fereft wRwmuy § FreAfafias aaiew WEARN aTet fha g g
(F)n=4,m, =-= (@)n=3,1=0

T : (F) n=4 % foIQ To1 G99 3000 = 222 =32
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32 TR ¥ 16 Al ¥ R, m_g=_%aml

I I IR WEAT = 16

(@) 9 n=37d1 1=0

FaA < JoIaIA 35 FEH ¥ G B

3: AW FAFAT T WA =2

U 2.32. IE IVNLC Ff TIPS WHIT] @it IR FHam wt TR 36 waw § Thae soragiq &t
-Firelt atr-2et & gul TuTe et §1

T : -FTel FHIHIU % IFER,

r (D)

my

Fhelt 3 S 6 W9 FaE 9 Gaa 2, 99 iy qofs ¥ o0 S W -2 queR @ 2

a1giq
GHFH (i) ¥ 7MW@ R,
h
2nr=n—
mv
q mvr = n—h-
2n

I 92 FYF & T Hofy gam fer B 2, 59 frdl soiaer ¥ fae fer ot sSqeen e 2

374: THeTH W QUi T ¥ gRag T e 1

WYT 2.33. He" WA & n=4 ¥ n=2 I WHAN ¥ W TE0-3&k & TO@T ATl WHA0
BRI Wz § Fr am?

-1
T : T & faw, V=
M v=Rz2(—lz—i2J
nl n2
He+ W%my
z=2,ny =4 Gl np =2
=1
A
- 1 1
T V—RH X(z—z—;—z-)

28



4
TS Aagd ¥ fag,
V=3RH3ﬁTZ"‘l
- 1
V=~
'y
o1 V=RHX]—!2-—‘L2
e n
1 1 3R
‘“ RH[—z‘—z]=T"
room
o 1 1.3
nf ng 4

m =13 n, =2% fm da &1
A HWERWUT n =1 =2 Wk T4T §1
WHT 2.34. He* (g) > He?" (g) + ¢~ WinT & fo1g evavas st &7 orn *ifaw segem
THI] S T T F A FA 218 x 1078 Yatom ™ §1

2.4

T : WRSE T & fa, E,,=_31'f_’2'.':2_"-
n

AT H A LE.=E, —E

—0- _21t:“mzze4
= '_-],_5_
_ZItzme4z2
==

-

e Hi % g,
z=1

2% me*

T 59 =
n

=218x 1078 Jatom

#iferaw He* % fom,
z=2
LE. =218x 10718 x 22
=8.72x 10718 )
Het (g)— He2* (g)+e”

9l =8.72x 10718 ]
a4 vt ot =8.72x10718

29



WET 235, AR arel=r TOIO] TS 0.15 nm §, A I ST GATILEA S HEAT S U FHifa,
fa¥ 20 o T T AT W UH-US T aRad Rear s gwar )

i R O] F SR =0.150m=015x 10 m =15x10""m
e W T TEE =20em=20x 102m =2x10"' m
-1
21 om Tar ¥ wR WA @ mﬁ§=—%-’f—19-7)-=1.33x109
1.5% 107

5T8: “HIS ¥ TETOTSH W e =133x10°
W 2,36, @re1 3 2 x 10° uT] U wan o sl § afy s wmear e owang 2.4 om §, At
HIE G % S AT A
T T W WU =2x 108
a T =24cm=24x107 m
24x1072
m
2x 10°
=12x10"%m
=0.12nm
39 T GHTYY 2T ST = 0.120m
Ry 2,37, Tt weomo] @ s 2.6 A &
(%) fite TrwTy) @t Bt pm # war
(/) 1.6 cm %t TreATE T HAR o AR SURET WRTRI @ HEAT Ht T St
T (F) féie oTo] 1 S =2.6 A =2.6x 10% pm

2
forsm =2'6x2]° pm =13x 10? pm

I HIY] H I =

¥ i wumop = B = 13 x 102 pm
-2
(@) 1.6 cmwﬁﬁﬁiﬁmuk_l;_ﬁﬁo_?
2.6x 107
=0.615x 10%
=6.15x 10’

¥ TRt W W =6.15% 107
W 2.38, Fieeft amon awe Reere R 3191 2.5 x 1074 ¢ {1y Sufterm yaagiHl i wear 3 norAr

i
T ¢~ et o1 & foR frege 3@ =2.5x 10716¢
a TH R W AW =-1.602x 10! C
1 3 o g 8w = 23X 10
1.602x 10”
=1.5605x 10
=1560

I4: IURYT FAGIAL T AT =1560
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w9 2,39, ffra & W F A @t g o Tt x-Ravon grY e v figm-smar e
forar e &1 f #it T W afy Wfaw fige omw -L282x 10718 ¢ §, @ gud sufaa e
HET Wt T HR

¥ : 99 F 98 W o R 38w =-1.282x 1078 C

aq EEA W 6w =-1.602x1071°C

~18
¥ R e 8 o e~ o 10 g

~1.602x 107"

ara: 3nfie gora=lHl @ den =8

T 2,40, TETETE & Wl 3 W, e anfy st wrenmopadi @t waet wwlt @ o woil g et
= awd §1 afy Yegfifra s S g oy F vaet o= @i e, A Seir aReml F a s
e

T : i tgfatem SR v Wl = i 9

34: @S W HUTIEfaa Fan

W 2.41. o Br e ™ Br yftes W §, Wi 30 Br vy ¢ 4w # wRo sy

m—vmﬁm%ﬁqﬁﬂaﬁmmﬂﬂﬁm
T FoaHTR W R 8 wendt )
WV 2.42. U 81 TN WOHT AW ey & WIS &t qovn o 31.7% gt atferas &1 g0t weary
wdte fafaa
T T F FoHHM G =81
e N O =y
= A HE =x + i:};

TEEA U = Wel ' + gIH e
81=x+[x+ 317
100
PN ) I
100
8100=200¢+317x
231.7x=8100
x=34.95899
x=35
5 W2 & = 35 991 G TE& =81 -35=46
C _85
I TRATY] Wl = 3 Br
UFT 2.43. 37 KU WEAT AT U T W SHUTAT Ft U@ FHE §1 af 3mae & g &t
OO W 2T 11.1% 1t §, A1 v = weltss fafa

Y 48y 4
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