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A

1
fafds<or qen s @ da uofa

Dual Nature of Radiation and Matter

weHae

U 1. 30 kV ST % gRT 9~ X-Fewulf it
(a) So9q9 g qan
(b) Fream Ty FRIY

Tl R g RATeR V=30kv=30x10°VTde =16x10° C
(a) STl B

E=eV=hv
19 3
e n=ﬂ=1'GX10 x 30 x 10 =7.24x10" Hz
h 663 x 107

IfFTH MR v = 7.24 x 10" Hz
(b) X-f=on o =T aReed
A=C _3x10°
v 724x10®
W&, c¢=3x108m/s (YHT & =1e)
A =0414%x 1070
=0.0414x10°m

=0.0414 nm
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Y 2. difsran a1g H FE-Fed 2.14 eV B1 5 6x 10 Hz SRR 1 W6
OYS W A S 8, 79 3ol H TR Soae &l 21

(a) IR TR I IoIaH Tt Sl

o) Fret farga sk

() SR YT SoialAl @ Ie9an I foha €2
B R R, Cs urg &1 T-Bed ¢, = 2.14 eV

U & A1 v =6x 10" Hz
(a) SR AT B IMTHaH Foll (AT BIQ) ISP TRIR)

KEmax =hv =0,
-34 14
- 663x107™ x6x10" _,4,
16 x 107"
=0.35eV
(b) AT gATH RN favwa v, Rl
T WA &
KE max =€Y%
0.35eV=el,
V, =035V
(c) 3MFT fas HoAt KE 0 =%mv,$m
0.35eV= .%mv,f,ax
(ST&T, Vipax SYETH TTA TA M FATST P SAHH 8)
035x2x16x107"° _ , -19
Jreqar =V, ~e=16x10"C
91 x 107 max ( )
e v2a =0.123x 10"
FzEn Vimax = 350713.55 m/s

Viax = 350.7 km/s

e 3. & faRre waln % weror-Ree worg 9 Sias areear 1.5 V 81 I
WIS SRl it Ieaaq TR St fraet €2
T f@ R, PR faswm vy =15V
s nfew St a1 g3
KEma =€V = 1.5V
=15x16x107"° =24x10"J
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W¥ 4. 632.8 nm TR 1 THAYT HH1 U AR~ At F g0 9=
faran < 21 IfSa IR 9.42 mW R

(a) W & RRII-Yot 3 wlre Wil = S 9 Ham Wi Fif)

(b) 39 FRI-49 & g1 fafeRa fereh o1e W sihaaa fraR el oy Qe
T (T8 WA AR RRU-39 91 STe-Te EEE @ S W *
ATFA q T ) T4

(c) T TIEERA THIY 1 WA F TG TA W T F R e At =1t
{ =T A

T R R, vt wera o1 a A, A = 632.8 nm
=6328x102m
i =9.42mW =942 x 10 W

(a)us&asuﬁaaﬁwafE-T

-34 8
2 888X 10 310" _g 1y, 450,
632.8 x 10

Bﬁmﬁﬁﬁﬁn@ﬁm}ﬁwmw,p=£

~34
= 883 x107" _405x107 kg-m/s
632.8 x 107°
(b) w1 wfY AFvS W AN T N, TW
nd o _ 942 x1073
T TS PTG 314 x 10°°
= 3 x 10'® photon/s
(c) €I p=mv
~27
H, e @ am, v=P=105%10" 463 mys
2 m 166 x102

[ m=1.66x 10" kg (RIS B FTAAA))

AT 5. o & U9 W Gt A GE-UEE F Fel-AEE  (FA)
1388 x 10° W/m? &1 TT9 ffa WYY WY & Hitex Wi Qv gt W s
A ¥ 7T u o o gd-waw F W w0 stad 7 560 nm ¥

T Ra R, vl A2 waid 76 F o, P = 1.388 x 102 W/m?2
A (S 836 [1 m?) T 1 s § B A S&= nl
TS B P TR = 550 nm = 550x 10~° m



44

ua‘rasvﬁe’ha‘w’lvmff:%(hmﬁuﬁia%)

663 x10°¥ x 3x10°
550 x 107°
g & g8 TR mfaa weH @ W&
3
_P_1388x10"__ 3838 x10?
E 3616 x107"®
= 3.838 x 10! photon/m2-s
Y 6. WhVI-fae@ a9 & Th WA #, W Aga & fawg Iddw
ezl 1 TAM 4.12x 10718 V- Wit et &1 i R o1 7GR
FfQ)
T R g 3 6 3R tano = 412 x 107'° Vs @21 g@dwi & QW
e=16x10"°C

=3616x107"°J

n

& ¥ 7% tane = v
v
= W E B hv =eV /
v_h T/ —V
h v
2=412x107
e

h=16x10"x 412 x 107"
=6.592 x 10~ J-s
W 7. & 100 W QIfSqq aea () Tt feonsdt & uemame it fafefla &t
21 ey Y T T T MY F FR W @R S 59 R/ S e weqef

W Y ST A 21 DI THW R 589 nm B
(a) QRETTTFY A T W ¥ ] Sl e &2

) T = FFE R A el weH frg =T @ &
g R, o= A i@ P=100W
Na W&l &1 a1, A = 589nm = 589 x 107 m
s fadis h=6.63x10J-s
(a) TS BH B Fu
hc _ 663 x10™* x 3x 10

E=1¢ -:c = 3x10°m/s
A 589 x 1079 ( )

= 338x107"°J
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_3.38x10™"
1.6x 107"
=211eV
(b) A n B wfY qFvS WE B B

_ LGS _
N e A (p=En)

=10 ___3,10® photon/s

338 x10°%

= 3 x 10% photon/s If¥a wra gkt §
W 8. mqrgﬂémsv@haaxm“ Hz 1 3 8.2 10 Hz 319R &1 Yo
1 R SR &, & Frra-ferga Iea & T 3iqE Aezar T R
T Ra g, uig & foag el amgf vy = 3.3 x 10" Hz
THTa B A v = 8.2 x 10 Hz
A1 Vv, AR fasrarR B
I Sl @ T T4 FRA W
KE =€V, =hv - hv,
h(v - vo) _ 663 x10°*(8.2 x 10" - 3.3 x 10™)
e 16 x 107

_ 663 x 107 x 10" x 4.9
16x107"°

v =

=2.03V

WE 9. fireh oy % T F-TeA 4.2 eV ]1 1 9% 91F 330 nm WA F
Ffra fafetn & fae yera-faega scs qm?
T R}, IEweH ¢ =4.2eV

=42x16x10"°J=672x10" J
fafdRor &1 TR, A = 330nm = 330x10° m
IR} 7S P A Ful FE-Be | dfE § It Faa ne-Rega sEeE @
Tl R

g=he _ 6.63 x 107 x 3 x 10°
T =)
A 330 x 10
=6.027 x 107"%
(fF 7T B H Fi E=6027 x 1077 J F T § @ FEHRIGD I

& @m)
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"9 10.7.21 x 10" SRR F THW Th TG-S R ARE 1 @ 79 A
6.0 x 10° m/s T I=TTT TR A TARA IR A R €1 TR ¥ T eI
¥ forg el smafy = 2

&1 & B, wera & @Fan, v = 7.21x 10" Hz

AT BT @A, m = 91x 10" kg

AT P ARAFAT 0, v, = 6x 10° m/s

A v, gl IR B

TR F B gF TG TRA W

KE= %mv,fm =hv - hv,

sl %x9.1x10‘3‘x 6x 10°x 6 x 10° = 663 x 10(v - v;)

-21
e vovg= BXIXA0T. _ 547 10
2 x 663 x 10~
armEr vg = 721 x 10" - 2.47 x 10" (s v=721x10"Hz)
= 474 x 10" Hz

U 11.448 nm TR H FHW TF 3T AW F I fFan wman ¢, frd
THY-REge T % ITEm A A W @) 9 39 QEgi-En F v W@
Iqed® W AR fFar srar €, 9 Wi soiagi & R (i) fava
0.38 V &1 IS ¥ Ward 1 HE-FEA T B

&1 R B, wor &1 9, A = 488 nm = 488x 10° m
e Ry, =038V, e=16x10"C

wie Fadis h=6.62 x107%J-s

TSI A 91 ¢ = 3 x 10°my/s

AT ¢ o B-He R

e St

KE =evo=”T"-.;,0

663 x 10 x 3x10® _

16x107"9% 038 =
488 x 1077

%

I 6.08 x 10720 = 4075 x 10720 — ¢,
e ¢ = (40.75 - 6.08) x 107 = 3467 x 1072 J



47

_ 3467 x 10
16x107%

=217eV

WL 12.56 V fvar & gr aRa saagil &t
(a) |3, 3tk
() I-3ireht ToRe wREfaa Ffw)

& @ R, RyamR v=56V
(a)ﬂWWﬁWQﬂWWWeV:%va

26V_ 2

—=v
m
v

V= [—

m
TR, m TATEA B FAAA G v IAGSA B A B
wRA FATEA T T w3
p=mv=m %:Jm

= 2 x16x 107 x 56 x 9 x 10

= 4.02 x 10 kg-m/s
(b) SAFEA T A TR

12.27
== A
N
12.27 9
=0.164x10" m
756

WE 13. T 3o foraat 7ifest S 120 eV R, 381
(a) "
(b) =1 3R
(c)i—ilfiﬂai'ﬁdw%?
& Ra ®, 7w ot KE =120eV
(a) €&, p=2eVm = JZKE-m3Re = 16 x 107" (- KE = eV)
= ‘/;( 120 x 1.6 x 107"° x 91 x 107

= 591 x 10" kg-m/s
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(b) €I p=mv
el v=P
m

_591x107%
91x 107
= 65x10% m/s
(c) THFEA H GG -/ qITRH,

=0112x10° m
=0112nm
WE 14, Qfcam F Rl 36 W@ F 9919 & a0 589 nm #1 98 TR
Fell Fa HE 5| |
(a) T A 3k
(b) T 2T 1 -3l wneed wEH B
T R &, yare o aveed = 589 nm =589 x10° m
Yo I FAAA m, =9.1x 1073 kg
FAFEA B FAIA m, = 1.67 x 10" kg
e Faai® h=6.62 x107 J-s

e B W
e[ A A Sl
h2
KE, =
e 2X3m,
- (663 x 107%)2
2 x (589 x 1079)2 x 91x 107
=696x102 )
(b) =g A R T
n
KE =
" 22%m,
(663 x107#)?

Tox (589x107°)2 x 1.66 x 107/
=381x10%y
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WY 15. (a) T 0.040 kg FHEH F FIZ S 1.0 km/s 1 =16t A et @1 &
(b) T 0.060 kg FHTH F g I 1.0 km/s T =11 § =1 @ 8, 3k

(©) T -V R FHTA 1.0 x 10°° kg 3R S 2.2m/s Ft 10 A SIPwa
A @ ], T -5t qanded fra aem?
&1 X B, el &1 @™ m = 0.040kg
e B AT v = 1000 m/s
(a) TR TR
h

A= —
mv  0.040 x 1 x 10°

34 > m=0.040 kg

_663x10™ v=1km/s
=1000 m/s
=166 x10 S m

(b) 9Tt & %@, m = 0.060 kg TN §fd & 9T, v = 1m/s

h _663x107%

mv 0.060 x 1

=11x10%m

(©) g9 & F B THA, m=1x10" kg N g & FU N AT, v = 2.2 m/s
r=_h _ 663x10°%
mv  1x10°%x22

=30x10%m

Y9 16.TF IR A AR T W YT F TR 1.00 nm 2
(a) T G
(b) T = Fst 3R
(c) TR N e Tl T P
B A B, SaggiA qo B A e e, A =1nm=10°m
(a) FATSA BT HAT

-34
p, =P - 88X _663x10%m (- h=663x10 Js)

A=

_34
el W p,, =1 =88X107 _ga3x10%m

hc _663x10*x 3x10°
A 10 x16x107°

_1986x107"
16x 107

=1243eVATE = 1.24 keV
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{c) TR @ H

£= A _ (6.63 x 10752 v

2me 2 x91x 103 x 16 x 107"

= 151eV
g 17. (@) =g R frw fos St F fag 3-shreht ke 1.40 x 1070 m
@)@w,ﬁm%mmwﬁ%sﬁtwsomvmm
mﬁng‘%,ﬁ? At ¥ -shveht Wnded 9 )

Bl (a) T-Arell av e A = 140 x 1000 m
IS B =T m, = 1.675 x 1027 kg
T S & W IR B GH T IRA W

h
A= ———
J2mKE
aperE ke=_ M- (663 x 1074y

T2NMm, 2 x (140 x 1002 x 1675 x 102
= 6.686 x 107" J
(b) A9 & I TIRA FAt
KE = ng 4 g (1.38 x 102) x 300= 6.21 x 10°2'J

(- TRHAN T = 300K 21 oo faqid k = 1.38 x 1072 J/K)
KE = 621 x10°2'J

TR ol & G T
ao__h
2m-KE
A= 6.63 x 107
V2 x 1675 x 107 x 621 x 107"
A=145%x10""m
A=145A
WY 18. 9% <UizT i faga T fafor 3 ainled 39 Faieq (Wef) &
Tded & TR 21
T WA & WA W@l v Mg e A e ®
hv _h
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A=

ol

oA R A v o= h_o _h _c

mv p hvlc v
3q: qega TR TR IR F1 TR VA aRe & wHA B

TS 19,91 # 300 K A9 W Th AR Y[ H -3eh qtneed fpaan amm?
afs T §9 T R AUST ¥ | o 9y { MREE 1 (RIS HRE
FSUA = 14.0076 v)

& @ R, am 7=300K
q decud[ FEais =138 x 1002 UK
N, @1 AN m = 28.0152 u

=28.0152x 1.67 x10" ¥ kg

3 AN hea 1faw ot

Yv2 =34t
2 2

o v= 3T
m

3x1.38 x 102 x 300
280152 x 1.66 x 1072
= 51678 m/s
23l TR

L
mv
_ 663 x 10
280152 x 1.66 x 10°% x 51678

(- ® AP h=6.63x 10" J-5)

=275%x10"m
e =00275x%10° m=0.028 nm
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fafaer ve=maen

U 20. (a) & Frafq et & aftd s ¥ IQR W@RA F 39 T =

T FIY R F Iesis il g § 500 V F fawaat W @ T @ ¥

ZFR &1 T & Y WRAYE SIel H I0a T ErIAR H SRS AW

efq e/m L76x 10" C kg™! R1

(b) FIRS Fwa 10 MV & Y gl 1t 919 99 0 F e ad @ W

AT HE, N (a) F W H >R T AT T GH BT I €2 T
T I T TR GERY ST el 22

&1 (a) R &, RAwar=R v =500V

ZAGE & AQY TAUT THAF B U e/m =176 x 10'! C/kg

TaTeA & i St

KE=1mv?=ev
2

v= /Ex2v
m

= /176 x 10'" x 2 x 500

= 1.326 x 10" m/s
(b) fRya=R, V=10MV=10"V

v= |2V =2x176x 10"
m

= 1.8762 x 10° m/s

TR T TEY B A A AN § S wEE § o

m=_"o

v2

"
I 21, (a) T TS S oYt R sovagfa 0t =1 5.20 x 10° mis ¢,
W G T & 130x 10 T RRU-Yo1 F 911 & T=qq qman < 81
fRtu-gs g1 SfEd 99+t frear feat 2l af AR & eo/m W AR
1.76x 10" C kg' 31

(b) T T A Y (a) F I9ANT F v T @ 9% e o TF 20 MeV @R
ﬁm—g‘ aﬁﬁmqﬂaﬁa?ﬁ%mmw%?ﬂﬁwﬁaﬁﬁmm



53

T (a) RI R, A A F@ v = 520 x 105 mys
THHE &3 B =1.30x107°T
fafime &1 e/m= 176 x 10" C/kg

4 AT 9 g &3 A ey Y IR R 99 98 3o v @
ITTHA A ® A R v @ e gl

i q(va)=ﬂri(vamB$ﬁ’lﬂ90°ﬂ’cﬁW%)

2
ey evB=T"_ (- vxB = vBsin 907)
r

f:ﬂz—v

eB €.
m
5.20 x 10°

T 176 x 10" x 1.30% 10~
=227¢cm
) R R, T A ol E=20MeV=20x1.6x 107 J

Tl Y T AR TS FATEE BT T, mp= 9.1x 107 kg
1

=0.227m

E=—mv?
2
-13
o PE_ PR X0 X160 _ 567 109 mys
m ¥  91x10

mmmﬁm%w%m:mﬁwﬁﬁﬁm?ﬁr:%%ﬂ

T8 ® 1@ 20 MeV F FHoil A I TR A Frew swiEw gF g1 F 4
& A w1 F R A 39 gF A Tode @ FENE g O € W v=c
R IR & s ® sEiq

« m=_"0_ 3 i wgew g
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WE 22. T 3ovagiH T fore ¥ 100 V @ w #, @6 %9 2@ (102 mm
Hp) W WEGA W IER Ied § Foiagia St 1 W Taag & fraa
T 2.83x 10 T &, 3 &% w0l A 12.0 em B ¥ ita wan & ofrg &
a1 (39 Ant A 3@ = T @ =i T A g s fRu-ga 9 gt
H AHET T IR AT MRV F ZR THY I & BFd FW ¢ 36
gfgmah “oftpa fRa-gw el fafy Fea §1) gl A e/m 1 T fFEiRT
| .
B R R, A W Rwarr v =100V

TR 4AB8=283x107° T

= -31
T v & B r=12cm=0.12m me =9.1x 107 kg
e=16x10"°C

R Sl (KE)=%mv2= eV
16 x 107 x 100 = % x 91 x 107" x v2

2o 2x16x107"

. = 3516 x 10"
9.1x 107
v =593x10°m/s
v 7 B ¥ €9 90° &1 T B
TP o A 9o BN Wgfera g Bl
st eB=2 e _ v __ 59x10°

r m Br 283x10%x012
g & Rfire sa & =174x10" Ckg
m

W 23.(a) T X-Foor Teft Fafr =61 o e Rag Rras @y woked i
0.45 A W R, Iq=1 e 1 fafeor 3 fonelt Wiy 3 Ioaam S et 82
(b) 3T (a) F FR YA FFAH T 6 fFY AR M & deea AR S
o) %t 59 ot F savaEmar 22

4]
(a) & B, fRAfdvwr it 14, A = 0.45A = 045 x 1070 m
P A Sl g=he

6.63x 107 x 3 x 10
= — eV
045x107°x 1.6 x 107"

=276x10° eV
=27.6 keV
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(b) (¢fERT i@ # @RUPR AR FARA B FHAl WEH FRA R AA
XfRu I Bft B XfaRU ura @R\ /G 27.5 keV Fo B BIEH H
HEEEA TSl ® I ANAAT IATRA B 27.61 keV N Foll B HrEwq@A@
gl B)

Fat=eV=E
eV =27.6keV
V=27.6KV

IA: J[WAS RS fAHT 30 kV Rl

U9 24.7% &RF (accelerator) WamT ® m (") ¥ TH zﬁagﬁi ED
IA-Fell WA R, & fafie e =it e Fe 102 BeV &
ARG I8 F TR Sl i Y y-Frgo § F ¥ A W o 1
TS R | grafaa qorRed! % 9 41 812 (1 BeV = 10° eV)

T y-fRu & St = 10.2BeV = 10.2 x 10° eV (2 =)
9
& 7RIm0 N Hel = .mT"‘o. =51x10%eV

=51x16x 107" x10°J
=816x 10719y

T AT R
TS o & Hel

_ 663x10%x3x10°
816 x 107"

=2.436x10% m

I 25. 31 A ATeh QA HEARH H1 SHe 95 O Whdl 81 Tach F& 98
At R e aifits S @t st fear w78 ) gud de st
Ig FACT fF TARAT e F A’ 4 76 H Ghd, T & TDN AE-TE
g ara A
(a) T WA AT 10 kW el & Iet, S 500 m T3S 3t e ol s
FA 2, ¥ BRI Wi VTS I B F Fem
(b) Freran aar o T v Rl 70 3@ T € (<1070 W) ¥ 9 Wit
F TEm N 7R JFE TR G R et F w1@w w@ ) e 7 v
T 0.4 cm? 3R T T R 3wa smgfa N 791 6 x 104 Hz 7R
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)
(@) P=10kW=10x10° W
W a1 N TRIEA, L = 500m

7T P A oo, £ = 10 - 888 X107 x3x 1P
Y 500

E=23978x108y
uﬁmﬂﬁmvﬂiﬁaﬁmn=g

o 10X10° 551 10°
3978 x 10728
n = 2.51x 10° photon/s
(b) draad Mg, v = 6x 10" Hz
Sl AGA TG = 1070 W/m?
TAP T {F%Be = 0.4cm? = 04 x 1074 m?
PG TG H @ W INfad T el
E'=10""%x04x10"%=4x10" Jss
RS P B Hal, E”=hv=663x10" x6x 10" = 3978x 107°J

’ -15
7R Yave Pl A wem, p= £ - 4X10 7
E” 3315x107°

= 1.206 x 10* photon/s
IfF A dEm IR R 36 1QF BeF B TR @ gR gaT | T8 @
S g Bl
WEH 26.9F 100 W YRT (Mercury) & ¥ 3= 2271 A A &l YO
TN O Aifse T a1g | P v A W fafEka st 1 ai Al fava
13 V @, @ o1 % FAEEA 6 Ahe IAQY TH He-Ne WS BRI Iq~
6328 A ¥ 3= AT (~ 10° W m™2) & ST WHIW & A WH e foF TR
Ffea w2
T fam R, WA _ol A a9res], A = 2271 A

=2271%x10"" m

AR Rmar=iR, v, = 1.3v; wf@P=100W
P fFadi® h=6.62x10"% J-s
A $ T B
Sl F GA TG TA W E= hv - hvy =€V,
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hc
— - ¢g =6V,
y bo=¢€Y%
_hc _663x10°% x 3x10°
= &= 10

A 2271 x 107
=8758x1079-2.08x 107"

_ 6678x107"
16 x 107"

-16x10"¥%x13

eV=417¢eV 3@ ¢,= 4.2eV

AT TP B AT, A = 6328 A=6328x 107" m
goff £ e _663x107%x 3x10° _ 3143x 107"

A 6328 x 1071° 16 x 107"°
TEf W Holl £=1.96 eV 18 B W B B Id: ) Ve 39 TS & fow
qqg T8 STt
I 27.0% faiA & Q IO 6402 nm (Inm = 10° m) TEH HT GHavit
fafo e | difvae } fiffe Twa-gad e 9t fafefa w81 fdet
AIeTAT 0.54 V TG S #1 BT T T ce-od ¥ IS a1 9T 81 Iha
427.2 nm V-GN TN THFW JA F FARERT A 31 TR PR e I
HIfQ
T A B, Ne 9 & Taadfl yame 1 avoed

A =640.2nm = 6402 x10° m

AR fasarR v, = 0.54V
A ¢, T B

eV=196¢eV

hc
ev = ——
0= o

THTA ST g P HE-BAT
¢o=——€lp
_6.63x10% x 3x10°
6402 x 107°

31x1079- 0864 x 107" = 2.236 x 1070

-19
_2236x10"° _ .,

16 x107"°

-16x 107" x 054

ITRA &Y FE-BA ¢y = 1.4 eV
TR A = 427.2nm = 427.2 x 10° m
A Vg T PR RmarR @)
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hec
eVy=—-
0= %o
663 x 107 x 10® x 3

= ~14=151eV
4272 x 109 x 1.6 x 107"°

IS PR fRsarR V) =151V

U 28. T YRS o, WhI-faggd Seaeia it et 3 o9 % fe T
A €, Fifs 98 3@-WRA 5 (UV) ¥ A OR T 7

avi—%@risaqﬁa C Gl %I weifean WHW VA F TER 7@ if, YRS (mercury)
B # 1 Jui-XEret 6 wEnT fRan T
A, = 3650 A, A,= 4047 A, A, = 4358 A, A,= 5461 A, A;= 6907 A.
et Sreeard, ;- ey andt T
Vo, =1.28V,V,=0.95V, V3 =074V, Vy, =0.16 V,V,, =0V

(a) i fRIQIH A 1 TH A1 HAfAY

(b) &g & foTe eedt sgfa qen FE-Fer F e FAfIY
[IE : 9 STFS A 1 F TF T T 5 AT TR e=16x107° C
FETIHAT ER1 | T WK & WA Na, Li, K 3 3 foe fafesa 3 forg & fafee
TR AA-94E T A W e F HA H ST T ARHN F wHwI-fagm
T i G foar qar =8 Qi § £ F W % fa gaew SIgEE )

' fRw B, W) A A e f= R
A, = 3650A=3650x 107" m
A, = 4047 A= 4047 x 107" m
A, = 4358A=4358x107""m
A, =5461A=5461x10""m
As = 6907 A= 6907 x 107" m

A fawarR e &
Voy =128V, Vgp = 0.95V, Vg = 0.74 V, Vpy = 0.16 VIR Vyy = 0
R | gt
8
(@) v=L - 83X __g219x10" He
A 3650x 10"
8
vo= 2= 3X10 __7410x10" He
A, 4047 x 107
8
vo=L = _3X10__ _6884x10" Hz

Ay 4358x107©
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- 8
v4=£=ﬂ°_ﬁ=s.493x1o“Hz
A, 5461x10
8
v5=i=ﬂ_ﬁ=4,343x10”H2
A; 6907 x10”
AR AL Vot
eV, =hv-¢,
hv ¢
v.=V_%
0 e e
(FfF v, T It & 97 76 D Y R)
T B g 1} . .
e 4 5 6 o
h_Vor—Vos _ 1.28 — 0.16 (v=104)
e v-v, (8219-5493)x10"
—-19
h=112Xx16xX1077 _ o ors 107 J-s

2726 x 10"
(b) TG ¢y = hv,
= 6574 x 107 x 5 x 10"
=32870x102y
=205eV

"I 29. P argait ¥ wrd-wer e weR R e #

Na:2.75 eV; K:2.30eV; Mo : 4.17eV; Ni: 5.15eVI T u@ﬁiﬁ%aﬁam

AV 1 m T W@ T He-Cd ST ¥ 39 3300 A Tk & fafieawr & fore

gm—ﬁmmﬁﬂﬁh?@tﬁﬁa%m 50 cm H 38 W @A W ¥
?

Bl fem R, fafdvu A avded 3300A=3300%x 10" m
mﬁﬁnwaﬂmﬁf:%c

_ _663x10%x 3x10°
3300x 1070 x 1.6 x 107"

Ia: o arg &1 Fd-waT 3.75 eV 9 I § a8 o1y YSNHRE SoaeE
gt Na T91 K 31 S14-%e 3.75 eV | 3 ® 3 4 HareH-iIea Aue SO=1 Rt
¥ R AR T T A R a9 Sad daa WRAfF A 2 W v @
wem uRafda a2

=375eV
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U2 30,1073 Wm™ < o1 WHN Th ST TSN A & 2 cm? §I%A &
&3 T ST &1 T8 HA of o 9T Y WIfam 1 ule W e St Y e
F &, @ fafRw & wr-Rew 3§ Tem-faga st % R sravas 9 W
W;ﬁﬁqq@%mm—wwzevmwél ST IR F =
ﬁﬁa‘rzﬁ 2

& R R, wara i dwar =105 Wm?

8a%a =2 cm?=2 x 10 m?

aTq B -G ¢, =2eV

At 99 ©

Na &1 7ot §5%a 1072 m? } TN 39& QAT WA § TF IATEH ell ®

o . < o 5 X TP W Hl &A%
mmﬁwmﬁﬁm_uw =

W I & & Na ¥ 13 g0 soa g @
PRl A9 & y8 W) Ifaa ufdm
= 3mufaa W x Bl 9 & IO T S5
=10°x2 x 107
=2x10°wW
Urg wal ¥ SuRea 3R ANfad Seil B 99 9 N faRa aRa 2
e eEE i Jevs IfRa i,

- safa

" T WA S oA B wen

_2x107°
10"

IOH 'Y TAS AT & oY I 9w

¢ T geraa g S _ 2 x 16 x 107

.=2x10°8 W

ofy Qave aRd ol 2x10°%
=16x10" s
< §9Eq: 0.5 99 Bl

SR ¥ W8 kT B & w9y aga ofe R @ S&oH vg WY SugeE T4 @
I W IS T I ST S T B GAG TIIar el 8 I TR
e ¢ & 39 mam A ¥ Rig ugea T8 @ sl
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WI 31. X-Fuit & WAt sraan Suge Aeed & @Ra saRHl § frea-frada
A FRY W T €1 FA-1 S s 9 wwg 9 (RAftE gee § R,
S % fag e 9 1 A e, e et ([RT) F FaR-wmm iR R
PR FR) (m, = 211x 107 kg)|

& R R, xfxol & R A=1A=10""m

AT P T, m,= 9.11 x 10" kg
TR B TR e, KE=%mv2

3o mv = 2mKE
W % v e, A = L
mv
A=
J2mKE
S h2 (6.63 x 1073y

KE = =
222m 2 x(1079°? x 911 x 10" x 1.6 x 107'°
=150.78 eV
BEF & I = %

_ 663x10* x 3x 10°
1x107°x 16 x 107

I A R & v XfaRo wiei B Ful gaagH @ St § aE e
H|

U 32, (a) T A, e 7RI Sl 150 eV }, 1 2-seft e Wi
FfTQ a1 6 9 w91 31 F @ R, T St A AR BR-gW feew
faad WA & e I9gad &1 1 WOH el 1 O giH -4 5| wam
% foig 99 &9 & Iuga AM? W FAU (m, = 1675 % 1077 kg)
(b) FR % T A9 (27° C) W I LA A I L-3neht 7oA 7
FfIY 70 THR T FIY fF =i @ T ggh ®@ -fada
R % I9Em ® T Q IER Srareor & 9 qrdvda fRar S 21

=124x10%eV

T (a) R R, =EF A 1fa o (KE) = 150 eV
RS B F@AA m, = 1675 x 1027 kg
gﬂﬁﬁﬂ%’%KE:%mvz

Jgar mv = vy2m-KE
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TR, r=l

mv

__h _ 663 x 10

V2m, KE 2 x 1675 x 1077 x 150 x 1.6 x 107"

=233x10"m
(FRTRAF n F=RA 1070 m B N 39 TRA ¥ I R o@: g
4 (150 eV) 39 fagd W@ & oy Sugad T& B)
(b) QA T =27 + 273 = 300K
decod= fAadaie k = 1.38 x 102 J/mol/K

w;g“ﬁ?ﬁtm,&gkr

il & I AR
A= h = h = h
V2mE \/me 3, J3mKT
2
- 663 x 1073
V3 X 1675 x 10777 x 1.38 x 102 x 300
=145x10""m
(T8 TR SFRTIRAIS SHORTA & HH P & I: Yo 9 Iga Aiag
A R R T RAadT g WG B ¥)

WY 33.T% 3 GEASH # 50 kv dreedl F gR @RA SOA H ST
o < @1 §7 el A 8 R-3reh worded 7w i A s At (3 e
TSI g, Z) F AT THA FoT1 W, IHRT GRS it Faave et
e ST T A R AR S GRS & R W St €

T @ R, 3oag el & fawarR = 50KV = 50000V
el T A = %‘A

N
= 1227 _ oossA
50000
=55x10"m

G T ’g (M) =59%x107"m
e i cred & aormigad B Rpx%
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_ ol ekl A R emar _ A, 59x 1077 _

THME T D RATT Ema A, 55 x 107
FATS IR A AN e wordig el N RANe awan a1 105 T R

e 34.fFd S R Toed 9% 3N F9 frar & S R 91 g6 At
T F FEK A O AW W aw =gH F T (quark) S
10° m T TR it T 7= F Y A Fi ) 59 W= G40 1970
% W ¥, T W@ @A (Linear Accelerator) § I 359 Felt Al &
fau-Ysit & ITE gRY VAR, T To AR F SitEn T an H1 @R
RRU-GSI W Sl W R H ST TRY (A ] R 5w Sl
0.511 MeV 1)

& Ra g, awkd A =10""5 m, &1 = 0.511 MeV

34
v &1 @, p= = 868 X107 _ 563510719 kg-mys

A 10—15
R T@m[ &9 = me? =0.511 MeV
=0511x16x107%y
IS S g & JgaEr
E? = p’c® + mic*
=3 x 108 x 6.63 x 107'%)% + (0.511x 107" x 1.6)2
=9 x (6.63° x 102

9fe faxm st = &
it E = [p?c? = pc= 663 x 107° x 3 x 10°
-10
= 1989X10 " _ 494 x 10° eV
16 x 107"°
=124 BeV

3I: TG 4 B AR TR TG AW Holl 1.24 BeV 9 A 1 =i

W 35. W F a9 (27° C) 3R 1 atm T W He WA A 2 Wt 2-sieht
TR WY 3R 3 RRefE 3§ e gee & s & e shaa g
Ffs
& fRa R, qAE 7=27°C + 273 = 300K

k = 138 x 102 J/mol/K
¥4 p=1atm= 101x 10° Pa

AR 4 4
He TRHIY] F1 F&AM = —wnd TR _ = K
I G 6x10”g 6x 10% g
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e e A= 1 663 x 10
J3mkT Jax 4 138 x 102 x 300
6 x 107
=0.73%x10""m

I, pV = AT = kNT
V _KT

N o

1/3
VY2 (k1Y (138 x 1072 x 300
sﬁwaq;ﬂm(_) =[] ==X =222
N o 101 x 10

r=34x10°m
A _ 073x107"°
ro 34x10°
Ia: 81 ¥ ¢ 6 Siea g0 r a8Red A A 989 s R (r>> )

"I 36, feit | F (27° C) WO I F IR -3ve o it
Wﬁwﬁj@gﬁﬁﬁﬁﬁ%ﬁ%m%ﬁmm
2x 10710 m fen T €1

@ : W 35 3R 36 YR wea € fon el QA sRfafadl § A soei ¥ 9§
o e 1-arfvendt € fFed g Qi T T ee §9 A W-gm §
Afremdt §TaEgaEr e 5 Rl frd A i & sl @ e "= E @ gad
L frdarg 3 3 W TH-g@ A M T[T @ w39 swdvaal F
w3 Tt Fifeardand § fa= g ¥ sferw I3 TIgEEAr § e

& & B, AW 7 =27°C + 273 = 300K
Rr=2x10"m
"IN p=J3MKT
= 3% 9.11x 107" x 1.38 x 10" x 300
=1.06 x 10°® kg-m/s

- = 0.021

p 1.06x10%

A @ r=2x10"m

—10
A_626x10 .o
r 2x107'°

T qEd § 6 3 W gorstt ¥ 9 A S g W aga ol R
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0¥ 37. 4 WA & W G

(a) T foram e e @ R e ol =g & e sard W i e
M €[ : (1/3)e] | T TrfeT AT-<d W & i 76 wee BNa?

(b) e/ m AT F T FARIZAT &2 T o T m o forey F Svernr-remm forar i
& Fa?

© gﬁ:ﬁqmmwmaﬁ%ma@mmwammmﬁ

L

(d) YT O1g F TH FR=Eq Fri-Fe D &1 9 S fafewor ga &,
A et WARE SN HE Tl & WY e i T A § R
TR 1 T Heil fereer i B &2

(e) T AR Tt Tl el ST WA 3R [ V- F Sy ao WA
Tk & g ey R gafea o €

E=hyv, p=%

W A 1 AF Wl e Tew R, v % A (i gafeg wen 9 oA W
M) W W i e T i

4yl

(@) (Fh W I =TS A B A W 7 ENT G B § A Fh IS
fdaeneh @9 A9 & 99 ¥ ¥ @R 90 /i @rd @ UE | ue
w8 Y1 i W R 5 ugfa § FOR fmrers amdw @@ R wg gl
AT AT B I F MO UG A B )

(b) IATEA F fegga T gaTg &7 § iy e wltewn @ & T R

Imi=zev @ BeV:m—V2

2 r
(39 GfiFRT He a m TE A B & JATHAT T A I e/m S Y H
F 9 B §)

(c) ¥Rl T4 TR A\ AFHNHRY A 98T T € IHEA A IAGR WG B 7
U1 IZMT A T IATEIS T 181 UgT U I N =S a0 &
T 39 TM W 99« "edl ® 91 N9 J9] 1 Aed a9 9 qedl ® I S=
fane w® agw vafa ot affa @) o € 9w 9 el § eawm &
AP PR § TN AT A G Tl @ I N FH IW qn |sHA
e W 9de a1 I e Rl

(d) T8RS a1g # WA TATEE T Io wWR F T8 W § § U qad A &R
IRT FA & I TP Ry 0 amufaa RfdRw &g 3o r=-Am sot w@®i
A =P Sat & W SnfiE @ R

(e)ﬁ-ﬂ’ﬁ?’ﬁﬂ#’l’?ﬁl:% rera p=%
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WaﬁwﬁE:m:th

e oo < ot £ = L1 OUA 1R

2m 2 m 23m

E QN p & 9™ 8 &1 @d & 6 A 3 Ae 7z 2 g g amf v
1 7Ew TEl B Bl






