//




BERREMYBEM

REWIEBRTEW

Demonstration Experiments of University Physics

T ®m K %

BlER HEX HXE HEF

& XAB xAE HEZ
ARk OH#EE B R
# % RAWE

WK FH MW

2005 & « k¥




HEE R

FHEEN BAEOE RENEFORRES  RT QB EAVENEIAT. 2HULREE
HEG A DBRARAFAA FURKE "M EEEN"  EARERA N E" N WREE" L3R
W HRREE R,

AEERR IR BBEEHNYELAXNRAECZENEST SYRANRENYEFR L
RUIE#TRA UXAYMERREREFNEN. FHRAREAB T L UM¥E  BREES R
g FREFEEISINEL.

AHEAPEERERREAVERTLRAGCROHMER RS LEPEHPEYBHENE
BESE4,

EBERSRE (CIP) ¥ B
KE¥EWHEERLR/HE 5. — KUY - WIEK¥ R ,2005.8
ISBN 7 - 81053 - 986 - 8

.k, .3, [M.Y98E¥-LHE-SFFE—#H
V.04 - 33

o E AR A B 51 CIP 38 F (2005) %8 092612 &

AEYEERXR
Daxue Wuli Yanshi Shiyan

(3 % % £ &K

WIERYE: F I wERST: k¥
HERIt: RFE

HREIT: M A¥BRH

it H: HE kD FEL i % 410082

| i 0731 -8821691( % 47#),8821315( 4% 3 %) ,8821006 (£ JR #)
& W : 0731 -8649312( K AT #).8822264( % % %)

B FHR: press@hnu. net. cn

5] it . http://press. hnu. net. cn

B2 W wEFESE

£ #: BwAFEWR T

FAE: 730X960 16 F k. 11 P 190 T
REIR: 2005 £ 9 A% LR EDX:200545 9 A& 1 KeM EN®: 1~10 000 M
$E . ISBN 7-81053 - 986 - 8/0 + 63
EM: 16.00
BB E . BRY K

MEAFREBARPREER AT RTEHER



AEYWERINEH

i

i8]

FEER
BEEER

S

L]

wmER

RAE xLE 4K
BRIFE FWHE

IHH

HeEX K %

W oF EAERA
(LBKEEHNF)

T & XAH A#
AR HERKE WEF
¥ F M




it

WEARLEFH EATE  REFEANEFHENTEH. AHEAR
MERTURFHBREAMNSMABREAENE S HERANEEAE 4T
AT EBREBEFTRA RGN IREITRAEINEAFTHE, T E
AEERBEH - ERBRGER RERFERRPBRETRENTT &

ABREN BF AF BFEPBFOAF ) AV EHEARYEHE S
WA, 144 MER EBHED RFLRIS A AEER U, BELE 32
M HFELRIBANA, 2HFUERAE LM N DEAZNFAEETR
BAERET EARERT A" D ERE L FRABRERES”
BB, AHERRE LR BB A XN AN BELAR N RABBHENEFT XY
BRAHENNERTERAEHTHAA URAHERTERHANE N,
AHARELEI LY h¥ 4 LEAHESCXH . GF FEEFETL LY
¥E,

RE(FHER)VRENFERA¥SYERT LR ENAE AR "ETHR
REF MXHBREE " ANEANREDERTL R A H LB RE, *
e, MXEHFAAANERAEHRE, BERTE, A XHEMN AR
EYBARNE AL YHANAFER, TR ERE ;X EIR¥EN
EREAENEARNER EAHERE NANERE FRBERE U
AEAERFELFY I UERFIRAAEDEAR., 2RELFAAN
¥HATWRER - BR2¥B  BABR-—NEINLR, ENLABXRTD
F30A, $—FHAN AFXPAFL F_FP IR EXPHRIX, &
AMNEBBEOEFREFELSHER URBFEEENHARBEIRRKAELK

MFXERS FHP ERFAELRABARI . XR P EEAEMTL
R EBERHEE, RTERREABRELEEN ERFAEZRARFT
B i EER EBRFF " REWERE”. LRARFERPEER
R LRV



EmAFRENAREF XNHE XAH 2R BEL . KE. B H.
BAEESRE FEAFEREE AP HEFHRE1.1.1~1.1.8, 1. 1. 11~
L2 % Fl % 1.1.13, 1.2.1~1.2.4, 1.3.12~1.3. 14; X Fl #EH £
1.3.2~1.3. 11, 3t % 1.1.9~1.1.10, 1.3. 1; B # T $h £2.1. 1~2. 1. 4,
2.1.8~2.1.9, 2. 1. 11~2. 1. 14; KEFH £ 2.1.5~2.1.7, 2.1.10, 2. 2. 1 ~
2.2.10, 2.3.1~2.3.4, 2. 4.4, 2.4.7~2.4.8, 2.4.14~2.4. 16, 3.1. 12, %
RAENE2.4.1~2,4.3,2.4.6,2.4.10, 2. 4. 12, A AR EH £ 2.4.5, 2. 4.9,
24011, 2.4 13; X BEHRE 1.4.1~1. 4.4, 3.1.1~3.1.11, 3.2. 1~
3.2.12, 3.3.1~3.3. 7; B 8 £ £ 3.3.8,4.1.4~4.1.11, 4.3.1~4, 3. 13,
4,4.1~4,4.5,4.4.7T~4. 4. 8; L R ¥ 4.1.1~4.1.3, 4.2.1, 4. 4.6, #
AR BABKEMERBEHFLE.

A2PHKEARAEN BR . EH . FRHRAZR, M EF (I ) KL
F)OHMRERF ¥ KFALGEAFLB oM TEL, £LFn
GEABRY . BETHEAFRSAMBEADERASHA AN .4
BTA¥YEHREZIR $8F AR YE . EH . EX LS LT
W ARABKEIBR . AEIN HE A8 44 RAE AT,
IR BA KA T A RN TR ER—FRTECKH,

HTHEHEALRPREATAR, F P oA APER, RiBELP
F.

wE
2005 %£7 A



1 h.gk
1.

1.

1.

1

2

3

=>JIRTTPITRTR IR PR

Ny B

HERAA -

R s i
W 00 N O Ul oW NN =

bk et b et et et e e e pd b e
. . . . . . . . . .

ﬁﬂ#"mmmmmmmm“
%ﬁi@.mmmmm“”“mmmmmmuummmn
ﬁﬁﬁéﬁi T T T T R TI XTI TR TP N
E%%ﬂ%ﬁﬁﬁ?ﬁ.n“mmmmmm”mmmm.
ﬁﬁﬁﬁmmmmmm””n“mmmnnmmmmmmm“
1.3.2 BRI B B orrerrrereresrnressiianeiciiiiaeiene

%&Mi& 008000000 c0s 000000000 00000000000t csn cne esssatteotnersrsnsns

N e S S Sy S T T T e T e T e e
DD W 00 00 00 ~3 O N DN bW N - YO 00NN W W N



1.4

e = e bl ed b ek e peed ped

T i (S

=W DN

3

JLARI HE2E e ereeerereuetsne e e e re s
S Fe G eererereriiiene e e
B T AT TR

RF AR EHA oo e e
FRET 5 B i ereveeoveorssnernnennuennnns
GEAL T B oeveerorerenornenennnenerntiesaneeennnneenaie e are s aee ses

/\iﬁx%............u.. B T AN
- 46
- 47

e e e e T e J e Sy VA T S S G S W S
. . . . . M . . . . . . . .

W 00 NN O o w N

e e
=W N = O

%X............... Seteecaretatteate st et erterenesettatebosttnesonn
« 24
- 24
.+ 26

B L
T Y T

%1&i&""""'"’"""‘"'"'"“'"""""" tenresnereesenrans
%%@................. ttetsesrneceeretrsett et etosesessveseroneeons
_ﬁi/i""""’
KB T B creveeverrermmnenesonimnitiinii it e sen e eee e
BLSL PR B A B L ceeeererrerereremertroinietiiierriiaes
BERETGERAL cereeerencrenaranenns
ﬁ‘%%‘ etseasetenenttcaetaecresacsrte ot etresnanns
ﬂﬁgﬂ: seresscesetscas et crenrtrrecnenes

=—SRIPE

SeahSemnaci ol fon el i, i

%W&&E.......... tertesatetsarerseenane

B R EEIE B A R PLovroreerereevernnnnnennns
B R B E B G e e e rerrrssrsssroniannanneeennesneun s

&ﬁ@%iﬁ ﬂ?{)‘( B

LT TAL werereeeereererens

DTG TAL eovverrrrrerrararaenrarennns
B o P
B LI TR AL eeeeeeeneneenneenes

23

27

- 28

29
30

+ 32
- 33

34

- 35
A TFraB B eeecerreeenetecitenttiiiientntetoiennneitiniaessessieaan e
B AR AT AR vov vovore e meerenereeneerenntanesitrunsnneeseeniens
BB KA LI B B eoevrrcerorermereemnairtioniii e
Y RAN R EIR AT T AL coerrrrrerernrnsrescnrnniencinaneon

35

eses 36

37
39

. 40
- 40
- 41
- 42
eee 43

44
45

48

+ 50
- 52
. 53

53

+ 54



2.2

2.3

2.4

BB I

W 0 N O U AW N

Ratatei

NNN[\DNNN[\DE\'}N

ﬁﬁ%%
2.3.1 BEHAXRERAEE -
2.3.2 wRARERFR eeeee
2.3.3 HEABBERAP weeeen
2.3.4 REXATH . HARAFN -
piiicot = 3 M

FE- S RT & Ay

W 00 ~3 O U1 AW NN

[ N S S T )
- w N = O

PR R Rl R T T
—
w

DD DD DN DN DDDNNDNDNDN NN NN DN

[
»

10 BHEHAE Aﬁg@

%ﬁﬁm. S esesescnsassesssesveeansnsenanonssenere s
ﬁﬁ,ﬂ%iﬁ e eseanecesane s seses ees ses tes ss cosesrenriens e
. 82
. 83
. 84
. 85

B S S B T S eeveeerenrene senens s e e e s
AT A AE TR TR AL e eeeveeeeseesmrstoseresn e et sttt st e
Tl R TP PRSP PPRPIRTIPTRPIS
Tk SR PP PP PP PPRRIPIIPIS
B B BRI L eovrevrrnrorronsonsunrtnntnneineiiie e
HE A IE TR AL veverereoreorerenmmniii e
B B TR R AL corerrrermrenmresieneniein it
S B AR T TR AL e ereeeeeer et
HAFFTE BB IIE T AL coeeererrersersemmmsniinn
3D SLAK I M TH TR Pl oo veereeersenssnssnsin i
He LB TR T I eeeverreeeeeresenn i e
R F R BT TR A e e eeererres e

. 56
AL BT B JE LB B o reroeeeerreesressunnn et
T 35 RN FLAT B (I eeoererrnserenenseeennnen e et s e
B T BT (L eeeereereeonvonssnsnnmnraneiienienienienaes
é\;ﬁ%m................ s eteeesatecctrretes et asntesrssareenaesane
B R B B eerereeernenensaesansne e et et e e e
%Wﬂﬁ%\%" T T T L P PR P PR
7‘)6ﬁﬁ(ggﬁy*a.z_.............................. .

56
58
60

- 62

63
64
66

vee 67
ceee 69
< 70
ceee 71
- 71
- 73
- 77
- 79
- 80
- 80

81

86
87
89
90
91
92
94
95
97
99




(73]
w d

—

3.2

3.3

T
)3

O 00 3 & O A~ W DN o

.10
11
12

e e e T S S S S e S SR S

é& &ﬂ%m eeesescerdecncacasretcasassserartacststsesesesasnesses
%B;_ %ﬁ B T R T R TR T T Y R PP R PP PP R P PR PP PP P Y P PP RSN

%ﬁ%%%& cetesescessrcnacns

Bo L JEBR ceroreenonereinonennntititensi et i e e st sas et
Bt B [ ceeeneereeceansasioneoneinneessennsesasssesnnonsaessee
Bt B IR oveererrererensesessnnneneesenseenenneneees

Bot HI G vooeeroeeneeserorentsenesseneesenenenessntnsne
TE AL A7 KA eovoroncorossosssisninnsinscnniinsaneaeecins

K5 E TREHE e
EAR L
%%Kﬁ%..........

B LA

%Wﬁ%ﬁﬁ

W 00 N D U A W DN

.10
L2.11
.2.12

W W W W W W wwWww w w
DN DN NN DD NN NN NN NN

%%@E—‘Lﬁ S TP T T PP P

S E 3 S

%ﬁ%%ﬁﬁ@$/ﬁ;}ﬁ J T T T P TRTITITR T
RBEHH eeeeresernrisesitsieniieiea
%m%‘%ﬂ%ﬁ...u. eessecesasessscsserssessenernnrasenessnes
i&'ﬁﬁ T T T T R T LR TR T R PRY P PP PR PPN
Boti LR weeeerereneeessonetnsennerennsenatetenensanesenansasenes
%E% @‘/ﬁgjk sesseescacacastcasasstssassess st st s snsosnsnn
BN AR AL eeeeeoveesnsnnnenensnasensnensienesse e saes

B AN R RS HL B T oerereven eorvenensssnnesenaeieeneeneneaas
POM— [ B /N B T L wovvrerrevnenerersssnsnensenes

REERERNFH

EE‘?‘#T% ceeccsans

3.3.1
3.3.2
3.3.3
3.3.4

FRALHR -
B BB -

ERE R cvevermenteneiii i s s e
RLC BB B JEBE R oorererernesnrsanennenmencinensgesnenesnns

- 102
102
103
- 104
105
106
- 106
- 107
- 108
- 108
- 109
- 110
+ 110
- 111
111
« 112
113
- 114
115
« 115
116
- 117
- 118
119
120

- 121
e 122

- 122

- 123
124
125



4.2

4.3

3.3.5 BEBH EREILE eoeereenrerieniiii
- 127
3.3.7 BEBE K BERE BRI erveererersocrorarinannaiiinn

3.3.6 RC w38 ¥ %K

Euw

Bl B LBl /7 B woeveevnerens

S T N i T
L S L T S G Ve
W 0 N s W DN

%4%

4.2.1 NEBEA JBIHEAL woeverorerennnnossnneensosssnsenioreressaronene

AR AL -

W 00 3 O U1 & W NN =

BUEE T 1 O
J11 BB e

T T T T N S S S NN
WoWw W W W W W W W W W W

T /E EAE M B IE woeveerreeersonsnnonsemiannenutantaneunaneune
esesasene « 149

+ 150

126

129
130

KB B R coeverecrorensrassissisnnniniiniiniiniieiienn

BATFERE R IR covorvooreeserenesncmiiiin i e

BEH TR PL eveereerenesserssnneiiininnaieieinins
é{,}%ﬂ SE B Y sececvcecerartectcntacsatestsitnsosasncrnsnsn
&ig;‘é,ﬁﬁj‘] secsesereces st ssrassssecss st ssensseensesrtsane
BEHERBEEBITEETH e,
HA G BEAMEAES corererercececesacnicsitaiiiineniinciccenens
10 A B EABIG P G ooreererrreerirnni,
1l B M AB P s
- 141
seee 142

BB R R oo vee oo oo seneneeesensee e et st st e et e e
BB IR B ooveeevesenevnennennssanensensansansseesuesssosssnensens
FRE T TRAL orereerrorereeresrorssusinonssn e
BATF IR B AL oorerererereoremsssessismiioiiitinienianesnen
B H T B AL overenerererreerernernnentnons e ennreene
BB AD BAL voroervononsonsonsenssssnnnstontnnisenesineaueneenes

SHE LB AL coeveerrrrercrriiiii i s
.+ 148

132

134

«» 135

135
137
138
138
139

- 140

140

142
143
144
144
145
146
147

149




4.3.13  BBESD I TR AL eoroveeerersrennenensnisenns

44 RERELEED ceeenenene

rh.b-h»&-;b:pp,‘:_
N N S N N
00 3 O oW NN

8% W

- 152
- 153
JEE B BEAE cecerrerseteciitiiiiiiiiiiiiiiiiiiss s e s nne
ot I I LI R

153
154

- 155

155

- 156

157

- 158
-+ 159

- 161



1 ARF

ik

.1 A

.11 @ihn

[(MEmE] HMEEEYEZE M E.0N SRR Y k25
BB M EZ R XR.

[(BREE] wE 1R, BLHER
NEEQEERMATN SEE.

[(FEEW] #EHFHH  REAILK,
TR N RS, AR IR R .

(RRAZE] BEREALHESREHRER:

1. ¥ T B4 B R my ome B/NER A B TREE
K GE e b, mBk 2l A BE B A 5

2R EHELEFA K/ HERE KR ER
FERAPDRENNAREE 0 F 0:=1%1;

3. BT, AT UBH . mo=m,  UFR AR LRI, R
B E B .0 N 2 mEm, UBR AR EHERARE, REBR, K
R B BT O K .

EREOLHESHELBHRER:

18 FER R B A BN ER S D B B BE R S KA b

2. EHFH,TUB TR AR ERECRR, BT, ¥4 R B,
D ACERNIR N N,

WREL N SHE o KR

1. % B AR 25 10 P AU BR 4 B K SE IR b, I RR BB BE B AR 9 5

0. MR B EE L BRARNER L HEMNHEERST M o Fw;

Bi11 EOARTR

1 -



3. FEBNF, ATLAE B o BUKH) 78 4R RIEEUEAK , UEBA BT 5 6.0 J1 sk
(MBIRE] YR JE S 306 B R 1.0
F=m % = mRw’,

(RRBE] A0t ik — M ih 202 3 BT Z B 0 0.

1.1.2 @ME

(MERR] ZORIH/NREEIEMAR.
[RTFE] wmAE L2 R, BmiEEN L& N—-—-’
HH 7 A RIER—FHEIT . r'-—-—

(EEEm]
L BB BARRE 7 M EREROL TR —E

£ b .
2. BRI R B A, 5 BRI TR 47
3 REFHHER, Bl BT . b
[RRA %]
LV R 4B 4, R (IR B
b FRI—-EHZ L 1.2 MmN

2. BB A ) — B BR R G R, ik i
i KA EEER, AT E B B AR M — RO E R, KR ELF S T RADER
AR 5

3. IR hLE Ze 0 B BTN FEER L = AN R RRE PO M EER, B, b LA i W R
HIHEER AT B 55— A R B E BB RS BI R AR B L % T S R
OE

[(MERE] AHEHELT T2ESRENYEIER LS BFEM
AERSFE. GRPREE/DNERE R RS, Ky sh B FEMERTFETEX
AT A PO /N BRE 1  STH BE . G R B 1 Y /BRSO 7 AL Ul S
NEREA T 5 /N BR R R K /0 B S B T R /D BR U A AR . 2 A/ BR
B AT LAEAT I 2007 . SE b, iy TN R 1] B il 488 5 A 2 AR A 380 4 o
RARERBKN,FTUARG/PRERBEET k.

[RFRBE] LAzHEF1EMGE R FE KB, 28 FREA SR
/NERSRPE IE R 6 2 B A BRZR 7 4 384 R ) 75l 48 200 SR A 7

2.



1.1.3 E#MeR

(MERS] H#EETSNMER EEFA TR, MR EEXZNFH
P4y 6K i VR 1] 755 i

(EREE] WHE 1.3 Fiw. FH
@ 35 2 B A4 45 R L B LR AU

[FEEET] AEMLNSFH
S i AT - DA G (B B R B RS BLE
i 27 JFE JAE 1.3 E#feHKxER

[(BRAZE]

1. KRR T SR R ERIEA TR

2 IR R T SRR AL T 5 R 1) R R TR

3.EEE R FRREEE EREDL.

(MEEE] fERREFEEEL YERRENERSR ARG EK
WA . A ST o 5 L O T R TT 0 M B A AR R 4R N LA 1) b R Bl B 4 O
ST |7 A1 e B AR S LR B /N L S RS AR AL OB T 5 MR FE
WA S LA T AR TR A TG B R TR T . ERARNIRFFERE
R IR

(REBE2] fEREEEPWEREAMEEZIE? FHXRIERF
BRIEE S . R PTHEARE THE b A T T B HGE A PR RE
HEARSZ B 15 . Bk B A A B ER e BT L R LR
i SR AERNBEE=EZHEBEREHRER.

1.1.4 NEBRAD

(IR ] 7okt sh iR IAE R 528 3 i B R 1B 32 MR RS0 Y
Y5 F L3 BT B2 B 5 — AN A (A A B RL LR

[RREE] [E 14 R R R R L SRR A KA
FE K R R

[EEFEm]

1. o B P 38 2, A B 1 DA S R AN R S BRI

2. Ko IR R A AT LA SV A AR K 5



3. SLH S, R T K R L IR

[RRA*E]

1. 3538 [3) 25 531 IR A A | 6, SR ) 7 4 5
A R T A B LA TE E A T

2. YR E B K BK T B Pk
BF, 26 6] 2B A N A A BB, M & R
H REHELABIERES REEA S M, R
HEA S AHE,

3. WL A K i E A B T E

25 7K L1 B BB I8 30 09 ) 053 5 — 52 6, 37 JF 9 F 26 JB % A — 5
A A7 T B Bl AR B B NE BN K Z BB BB VR T AR B A

) FH 8 3 F 5, 3% 18 K [543 € % 1) A o B 5 3 30 9 7K 32 B A B H LR
IR AR B S iy th R K

M FI B2 18] FF 5, o A% [ 8 e 5% 77 1) 4% B2 8 25 th 5 1 55 i 2 AL 5

@ 5 P HL 5 TF 5, T FF T A L IR

(MEBERE] WRYEHM THEHNSEREMSEH, NEEHSE R
FHREEERE  YIRBR 2 — B B0 B FE AN R B2 B 5 — 1R A
X — 1 DR AR ERF S ER R

fr=2mv X

Kbm YRR 0 R¥ESNS % ROEHAEE 0 BYIKHENS%2RK
7 1) 2 E

Bk B g 64 77 1 40 065 < 8 — (B 4% DA A T o0 1S B O ) B B e [
A T JEE 69 77 1) AT P A T 0 ok U0 0 06T L e A R4S TS 5 1), A 1. 5 (a)

1.4 MEBERAHRETM

(a) (b) (c)

B 1.5 fpiE A ERA N E A



. ARE A A —/NER LA v B A X S Y AR 158 B, /N IR Z B R R
A A 5 0EE o /NEREHIEE v B BA TR WE 1.5(b) (o)
B .

(RErEE] HHRGAMEEKRESEK/NSHEALE,BHERANT
e /INBE K R o B A B SR B0 6 R . b BR b A 1B 3h 3 BB LR 1 A
FNG 7 HbER I ] % I B A pR R AT 485 A0 R ERAE AR 7 AT EALL
I I T AR e g 7

1.1.5 @ERNE

(MEME] (RHER ST H %A 2B SR T A k7
T b B A LB R AR

[(REEE] SREFWME L6 FA, Rk E LA
1.7 Ffimm.

EEED]

1. {3 48 R ¥ V0 £ A U AN K F R R B BEALER K
A3

o R IR A BT K, — M IR FE 4T TR B 2 & e
KF“4"HE .

[ERAE]

1. VA4 PIAS K 8 R L G SR ER B IE XK A A
AL -
2 $TFFHIETF X R BRI X (A L7 T HFEHAT A
FRGH— TER, EEEDZRFHPIER RN RE 1.6 R
W, TAES R AT 55, L et i Bk o 2 BR AN BE 5

.UREMAMETVREE BEEE  w i o e
5 460 . 84508 0 L B il
WAL U 10 S B A B | SUETR
WK T4 6 T |

4, B AEH TG K FE 1.7 @REEHEE
W F AR R 2K IE X EE RIS
5 1B 10 7 AR G B 1) FPR R 20 B A R AR M AL

5. % 2 /NS  WRZE I I0 T S BR A B B30 AR X ) L B MR e A 0K
.5 .



