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HEEAZmegk A 0=237°, FREEMFT@AES F =30 NiEHE
ek, FEGFEFBAERTFEE ALKES, [ s=1m, Ciiiek
e m=1.6kg, RHHEMHRE, HiekE5hmRAG3EEEH u=0.3,
BE Sy Aeik E g=10m/s’, sin 37°=0.6, cos 37°=0.8, K.
(1) B3 3bdde e o
(2) #Ie3RiFehahe,

5. B R, KBAAEXLFTKEERLE, —BFRAKPFHARE, T T i
SETFHMAN F, BNEEH d, ERFEP KRR EBSAs, £ 5

F R T AR B ARG I T s d—
6. BIXEHBRORNEHN v, TAEFEHO, wRIeBIHBATRS ®58

R A SR A B, AR EA g, WE BB FGREX,
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o EiXRip o0
FRER H W E

Y

\

PRI A S 45 N UG SCI BN . SR
KAF R (B 1-17), T DAHE LR 2 #d
SR —), 5 AR AR R RO T
BEIR T 5 o th TR A AE — € R AR BOR
e, XARERA AR BESHEIAAR
mIEAHARR? SEICAFAKR?T AT
A ] G e LU RN A

121] ?:v"ﬁlé B1-17 FH

Yrsee, JEW IR N AL T —E 1Y BE TR A M BE AR N E 1B 88 (gravitational
potential energy ) . Flan, EARASk . FTAER B2 S R E R . KRR K S, BREA
HJHRE

PR E A RER /NS WIRE R R A G FRATTS IR I — AN/ INSE B [l i) vh Ay 3 > ik
AINE

e, RSB E
S/ NRENDEBBEN/NNEER

BEFBAKDME ., KERRAG LB IR, £—2PHK (%)
ANiEZ@miy,

i by B — & b b A R, R
A4 ANE? RERERGDRGIFLIR? LR —A

NIRSFARE G ZH Ed#HIEET (B 1-18), X2EIAH
257 R TRAAL B MG RIS Al L AL %@r;ﬁ

%, Rt A B 118 BERUNER

F
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4% ﬁﬁﬁ&ﬁ%&‘“_&

DL S g, 53 RERY /NS W IR B R AL B R BEA 5 . IR R i m
K, Prbiyes L by, EOGHREMBOR . e, IR E I EE E, 3R

E,=mgh

HOAPBGEREARE . ERRALS IR ERAAHE], R PR A AR R, AT 0h To

X[l —40 A, E B /N B R i Ak 4 v BE R SE o AR BT ALk ) R AR —
SERKFIITT S, AR T E KT, 0 T A i s 2
AR D9 TAETHRFERE, FA Bt R — K F i
E2% LXK R A, M AAE 2K 1
M SN T, AR AR I Z S GES % .
N, e YA s b ELO TR K B R GES
Zpm (B 1-19), By m (YR Ti2S %
VAR by BKETE A B, ERIETIAGE E,, = mgh, 5 4
YIS T L, BRI IR B =0 5 UYIIRITE T
b, HEOAKFR C L, 5K B RIEEEY by, ERY
HHHBBENN By = —mghss

2ENMINEENHEREMXER

AT, T E ST T SO ([ 1-20).
T, T O T R, R
e ARG R

B, AR SR R, I
121 B8, WS E R m e (R ), By e
WA S C o, Bl 1, SRkl e,

A SLHEIE N by, C RSN o KRFETHEGE XL, B 120 BS
A 55 C fdEh, AN

1-19 FHAESETEmHEE

W=mglcosO=mg (h,—h,) = mgh, — mgh,

EAARIE TR A4 G TR B rad et
HA I KR, M A GE B R A /i3] C R,
SRBEAEANTR), (HE SR . e, e Ealik
W, oMb A AR P CAnlE 121 Py g ),
BEHEE R mghy — mgh,o LRI, H IS AR AL
BRI mEEAR, SEEIC. Hi, BEEICHT A 1-21 SHBERE M
YU, TP RS, SRR (R 22 HEE

K& 5
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08 OPDID

ML, ST AT
FEE A S R, E O S SRR I
KEN

We=E, —E,=~AE

p

Kf, E, = mgh,, FmYIRARI BRI TI3GE; E, = mgh,,
FRYIARAE RN B Y E e

YR E A TS R, W, > 0, B MBGEY),
E, > E,, B\IHGREUN; Pikgzg st ig, w, <o,
Ty, MR IRE ), E, < E,,, HHEE
Ko B2z, HEHHBEASCE M E N MIideeny. EIHx
Yk IEY), PR E R e N D Wik Ak
HAMME T, YR E B R 2, YR E )
A5 S H PN BEICA ¢, A%, mE IR GEm
A 5 52 T BTG G

b b, AR RTE T YRR AMEE . ik, Eh
PRE AT — R B A R SR MV R RE L. TR ARG
W, AR 75 20K F A Re L L i e N s &= )
wn, AT MR TR HLEE R ) SR 5L L R BhRE,
NTAEAEET ST AL T 5 ZEVT A S SR R S K 67, wlen]
DIFIR/K R E S #ae ki (B 1-22) .

3. PR RERH KT

EHE LR, B3R MF I, RS ERE
SRR R P RR e T At & (I 1-23) . AT, KA
BB AR B IR TR YR S IR i B RE A A, B E A
Afe. Pz, JUIARE R & AR S AR T EAT 1 e i
FroAsEMEZEEE (elastic potential energy ) . FiHS 7%, [
PR R SR R Ee . TE S ERRE B Bl R 4
B, sEERELAARE 1Eae AR R B R v, B
FRU MG, ELE ISR, YRR S AR O, B
A B RR R, YA IR AMER D sE 2

FH 2N EE Z B0 [R) 0 T AR i g S e, 25 R 3 s 1k A g
W5 IR SRR X, FERFERMIEAET, S0 REGH
KAy ek Saeio, Wik, EAE7ARE T, AMISIR
Pa s 2k AN [ 2 B 2R 0 5

20

mﬁ A 12 Hi0 D@

wEH TR
Pz I AN
B, £EL5%3
BT A RE TR
WHem, XA
T, ThAEHN S
PR & E ALY

B 1-22 KAOXRBIEFHKHNESD
Bk

1-23 RIS HFRET #EMHE



FaY BEREND @*

e [t RIS E
INFIERERZS
HHEAL LGRS, BRARLFRUADRIE, AR -
b (B 1-24). AARADRIBETE, HEBR” A —E a0 =
HE, REREATFF, AADNRIBRES S, =
AR AR BV 0 A3 = A KON R R A Y, F MO -
R, BADKBEREROSEATLRE, 1-24 THEE
BN R P 20 R B B R B, A A ARIR ALY B R R
IAH L RE,

7E B HETAYSEEG SRR JFUIR A R oo NRIR A o W), BEE SR K R
FEUIR, PRGNS, R A X AMECE . BESEERI, HE IR Bk
L, RS IMEZ T, SRR N2 ez, TR Y, SR
RERLIG KD

SRS R S RE—HE, #RSPIRE AR B A G I HEE S IR IR A A
XM EA K, SRPEREES K AR I A IR AT AR RO, BT OG0 AT HE IS sl AR X
(B IRE R RER POV B BE (potential energy ) o FVEERAH T — MR RGENAYARER:, A2
Pk s B, TR AR AR BRI R B, B SRE R YA R i 4 R
CRGT AR, BOAHER, BURA LE, WiRA EEARGE. CTHGE, RIS

gt —2e R

1. BT, KFRXEENRET 08 m, —REH2 kg 9D HXEIELT o
04meg L E, PRTHAARE, REHmikFE g=10m/s’, 04m
(1) @ ARFesht o, HHIDREAGE S, H kG —f

FREIN T, TABRRRA S V? 0.8m
(2) AREARRESEFE, HIDHAAOT Yy 2k N
LREFRE, FARRANS D 218

(3) HH AR, RiAF R L Lik7
2. —AFEZH R MEHN 160 kg AN ERD T 18me S E, REHmiEE g=10 ms,

Btz e AT 5 V7 AR EABERET S0
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I? 08 OPDID

3&%%m%%¢,Eﬁ%@%h%u%g%mﬁgmﬁiﬁﬁT%ﬂ%@oE%ﬁﬁ¢,%w
TR TEL A S V7
4 AT SE vy B A G L — B A m R, BRDHEIZHEARA fRDRE, CeER
Mk FEH g, K
(1) PR EIFRKRZE;
(2) PERBW R EaTegik &
5.4 BPTR, REANMbHiksLedmt, Wik L@t b ARk, AFEank by
WEGRITZHE H, WA
A. % F MgH B. N F MgH C. X F MgH D. ik #i %
6, FHAAN AR G B W F R BAFRTIEFIG, B XA T ABREGIEIBE LA, BT
T, HERBHGHEREFAENE TRKGIREG, F ERMER, 5L TR I8 L AT A
B THF BRGNS,

-_I‘_—F
=
;-.
=
—
i
58 £ 6B

iR
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FFIUE : PUIMBESF(ERE

N

T

i CE1-25) R G h R, i
HPUE T JCT:. BIFE, SEEERPPLRE, S
WAt R AT H e, SCAShAE. R
/NI, EEIHREIVN, BHREREOR; miEEHRT, HH
REMER, shfgwi/h. M ASae Stk R ent, &
2 e a2 A FRA PR~ T PUEE, JFOF
FLAE S SRR AL G A LA

1.9\ pEsFIE EE 125 H%E

B s PR B sh R A # R, YR shie S ¥ aE ( BPEAEE ) Z FIFRN
M BE ( mechanical energy ) . TS E Xmplkae, WPAKHIGE

E=E,+E,

EYRz g e, ARIERRBER W ST Bldn, SFeimt, = rysipEsiae
N, HIRIBIRENE R BRI, SRRSO ShRER B RESE . R F IR, Uik
AIPLIREE TN —FPIE SN 7 —RIE . i, &A1k
MRS EAF5E R D aE S shRE A AL 5L AL BE g

B (&)

NP 1-26 F, WIS/ NBR SR T AR T B R AQ——
M A | B #EThE I W, ARE S RE B AT, v
DA T/NR R L AR shRe g e, D

Ws= % mvzz - % mvlz B _T o

HH HE A S SRR U W S R LA, EE A T { h,

LEF/NEKT v R E A Rer b, B ZWW%%W'
W, =mgh, — mgh, 1-26 /NERTETERE

23



P

LA b AT 7

1 1
5 mov,’ — 5 mov, = mgh, — mgh,

RIE/NER A R iR R rp, ShRERE N 2 T D aenyis b, B E X /hek
T 2001, WA 20 E SRR s F R ERE . ERRIURT

1 mv,” + mgh, = 1 mov. + mgh,
2 2
R

E,+E,=E,+E,

EREW, fe/ ek F dvgifiasht, RA RN, NERTE 4 KRBIRE S HEEN
EMISETAE B RS BE S A HREREM. hT 4, B PR REEIEER, B A gk
walirh, ARAE (W) PR EPURRE IR AE

[IRERT DUIER, fE LA SIS A RGN, ShEE sk ae A B AL, AIHL

WA AR
KERF G REY, EREENHB ALK A
MINRER T, Mk RGN A S B EE TR, A 2 B R 1 22 LA

o ot A T A Ak A iy B R LA B A A
*)-Lmﬁb lu\E{%*#Tlo =X fnlbﬁ'j‘?*ﬂmﬁb—ﬂﬂ B, AR TS A, BN

=+, =
Ef# (law of conservation of mechanical energy ) . WA Bk F 18 th 4 JE 47 3 2 6 B,
HE b, AR A SRR L ek, IR, KRG R S AL
. FEEEEMXGERAEALL; &
7 ST- CH=A ) R =N ==y ’
'ff’fﬂﬁ/ﬁﬂﬁ Hbi%ﬁﬂu*ﬁﬁ%ﬂs’ /fﬂu_m Hbi%?ﬂ“r IR AR A e 5 A 2 e R

R T B ST S e

2. 58 HE #L B <7 18 € 2

LG E NI EIER T, YRR S PURRE R FEA . FRATE LN [
S THURRESFIE A, BUE SR TR R

XIRAM

(1) BuEHLERE P TE e

(2) #F—PREAT it asn

SEREER 4

BRARE L TSR . S ERIR 4R, Y. RO BERS . ZIER

24



ISR 5t

SCEREE AN 1-27 P A 4an i E Y B g,
AT AT C sk B T R b iz g il . iRy
RS R R R L, SRR A R 12 A
YRR . HIRSFAR IR B, 30 B 2 i 2 5 Y
O HEE. TR YA X L SR R, B BhRE.
e, i AR 2 X S I BLAKRE, A5 SEER AT IS

TRTR

(1) KRR Y B

(2) 46 —dmmEY, 7—dmad T atmtdr. P94t
At , FEYSEI T SO AR IR L Bl IR, AR,
IEY A dE T

(3) BUM 4RI P — D BN S B A, BT iR
HYIEHEEN 0, IRITIZAREYRIZhEE, EueE
/N SR B S A A ARSI

(4) F3 AR AR X R Y EE ) A Sh RE AN
HBEZ

Wik o th

TR AR IC AR BT RS B, I,

JRESTE

LRER
5 HERASE.
wig

(1) BIAESE R 22 1Y 2 R AT WL G fal s/ 52 55
RZE?

(2) GEBPANEREY A, BRI IFHLM AR 2
Hn 7

(3) RAEIETH A S50 T SR B UE A U RE T 1E R s 7

AT e — MR WA BARIR IR G 3 (] 1-28)
FAKTHRIKEE [ =2 m, HElREANKTHSEE
DTSR 6 = 60°, BRI ¢ = 9.8 m/s®, K
PR AR AU KT B E R/ (s BH g R Bk T4 1Y
fik, HALERKT ERZESAH A )

B5% HLBIT mwa&mﬁﬁe_&

B 1-27 LBEE

! GEER

A% A 47 BT AT 55
REERAR LA, B
KEM RELEH
MEAR K E .

e $2 ) SE 30 R O AR i B Y
WEEA; RAEMAFET
Bt LB T E, RIMAAE; #
AT EAE . BRI FE T
#, RREZRIERE, ZHK
NERRE; BT R TE
W g, ARE TR
SRR R BE AR,
XA I HAT R A

ERRIELFA, 24T
W R R BIFAE R A

Fl 1-28

AT
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P

ST

RTS8 RNHTT [ AN WAL AL, XL B T A 1020 — 7 H Az gl A RS i
EAEBEd b, RRT4R A, RAE NS, RERPIBAETE, ol PLIAESF
(EVEES S

&

AN IR T PR A 2H ) 3R eI X G R A Jo

(L
R, SIS 1-29 BT R . PR T FE S AR A A Y <
KPR ARE S IR, SBT3 B A A4 A0k
&, TERAGA BIIRNA . TR I=2m, 0=60° o
WIZNHE B = 0, WINEJHAGE E, = mgl (1 — cosd), I
RN B = mer, WM T34 B, = 0. e el
YRR RS~ H A E1-29 5T RMZ ST
E,+E,=E,+E, ~EHE
1 ) 3
Al Emv—mgl(l cos @) \?EHEETE
ikl o=./2gl (1-cosf) i AU AL e
=/2x98x2% (1—-cos60°) m/s RAF LT M e FLALRY
a4 B AT R
SHip T PTRE R e it 2 T
v - T AU AL T8 A
TS, FATEHK TSR, BTRE e . REREIRTAE
ok, XEABHMSE, Kk, NGKTR, RETER WA . FURAB AR
FRg 3RS H 2B (S0 R, FURAEASFE. St . BEA XA
LA AT LA B, R 2 R TR
P71
AEB
LD
T IR 7532 2 0032 30 i T
S HURAESFE R ki, B i
1924 4F, B # H5 BEBh R A T
WHETH . WE 1-30 fos, #ix .

2 NS B e A 4 Eg kIt
W, eI, Wt E
ERAHEG R B G, BN Z /b7

K 1-30 BEBEIETEE
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S5 FSRIE. MAASHES 2_@

Hfb v 2 E B AU EEE N 10 m REM . HE, k. EHNBRAARETER
(0 H C ), B R R & @mm@ T R A A B R I AL R

s o U AR A R R AL,
SN AN SN (| (= BN ’
e L S I S T e e e

b sh Ve, ZmEEE$E ) fllzs S FH 7, B, BH 5 R EEL NS N ENA,
B I INERE ¢ = 10 m/s®)

B
'5, ¥, 312 e
#

MKEF R AR BRMGE, £ LAR—2WFHE, A2V TR—ZRINL LKk
EWNEBAK, HRSH—T, RiEgh IRIIAKG LTFEF, ARLR TR
A THEEA, SURRGPIBHRIE, S5 RSB,

[

1 FBE “IRHENRAETRAAE" HERIRE, EELARE P I AR BRHIE> LA,
2. T otk EH 6 2
A. ARG L FlE R, —& Ri ﬁﬁm
B. #1R& T AT IR SRS, AUk AE— 2
C. WikrzZ hs9t, TxHMAH Ha‘, #Mﬁk AR T AL T 1B
D. ke E A B e Fosh ie 2 o3 KaF, Sf E A AN h xF E A
3. B R, REH mERNIEREGEE A H K ERHEF8T
%, ﬁTﬁ*mFﬁh%%oﬁu%@ﬁR%ﬁﬁ%$@ ES1

R 22 3% 3 B0 R B 69 HUAK AR
A. —mgh B. mgH
C.mg (H+h) D.mg (H—h)

4. EKFIEA 20 m/s Wi ERK — MRS L, FKFHE A
RPRAEE T E, B EA MY, RE Ak FE g=10m/s°, K.
(1) Sk LItedm K& E;

(2) ke LArd P LT A B frah AR F 091 B IE @ 89 3 B,

5. BT, BEE R—3t53AE, HE m=4kg ARRLHRIEK
FEVA v, =5m/s ik e AiEFh, K.

(1) BE& ARSI P 6 R KR
(2) R3bJE% 5% )5k M 2] 3 m/s B 32569 31 4 4k
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P

TR MBS, EEFH R LEFERE,

6. EF FHXEERN T TN A BT BB RE o o T B SE L RBIEFURAE T8 EE,

(1) ATFTwAmE5 b, A2 (B EAERAGFE ), Bh A

A ABENSTESE WA TEHRE ¢, Bid v=gt L HBERE 0

B. M ETHRZE h, @it o =2gh B wirti E o

C. ARABURA L3k & a0 ARAT I SR 0 P39, 1330 0% S e kit ik R o, B o =2gh B EE h

D. AN E T H S h, RSB LI S egia4rm & 6B ik B, R3] S A BRET IR o
(2) ERBPZARAFELH T ERRAALKFBLAT S B AEERMS, B EHKRFN

e (3 “KF” “DFT7 & “%7-5‘”) CHT RN E S Hak

(3) ﬁufy‘%v/—ﬁi}\ﬁv h Ak, ARYE KB AR thé’]— —h B &2 — Fal i A ARJR BT A
A&, ALMHEL

o/(ms™")

ATMERAERFNZ TEGHERRE, & )
fmiB ) N ALTH T LR RLEOEREAN

60 kg, FH%REA 10 m, B TAHMESE 15
Ak BT %, ARIE SR R AR R B ) 69

B e B R E— BB, FEAGE 10
BB FpId. BHRN TEIREPEH LR
HRRKR? ZEEZARH2HFE? BHR T
B R KB Ao 3 B KR, SRAY IR AR -
SR A B K7 R ARE AR K EAE R ) 0 5 1015 20 25 30 x/m
B St Rk

>

=

&
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1B E E— DR, DR EE R, BEEAMEAGRADRE, DA EAEEP LIRE HE
89T ) FFe T Gd 2P E BT h TN E R HLAE Y,

2. W H MM G S — AP D AR ARG R ik, R GTIA R BRIV ARSI AR £
VAR MR FEHT 80m, T ALk EAHG T
A BB 5T R
B. &4 3BT £
C. 3N AT RE PTG T S THIE SN LRI LR
D. & A AU T £

3BT R, REAmMGIERAKIGEEEEFTHLEESALE P,
RK-FIA F R REZHIZD) Q 2oy, 5 FBhAh
A.mglcos @ B.mgl (1—cos®) C. Flsin6 D. FI

45 H B RAE RS XREP I BH R, EREPHEFEm=5x10"kg
HEHEAPRGEEY, THRHHETSE L& ik AKEF), e
R a=02m/s", SAFIH B FR B L AR KM, REFZ
HERE A T U= 1.02 ms #94)iR35 ), IRE A ik g=10m/s’,
RiFashar, K.

(1) REMAFH BRI F,
(2) T4 ik ARBFHPTE D egETIE]

5. FERAFZFHEHRAZ—, WA=, £—KFEL, B3R
BEEERHHFAT, BARRELZ AL EWEO L, BEKFRES
BEFRECE, CHEHNNEEENERZ A m, A LFEKFREY
DEHN K, OBEBHNs, THEALEA B CEZEWRE

PAAH v, v A v, B ERECERARAN e |

BepE A, REESRERBMNGEFEARNER, N T
EhmEERD G g, K Olemif €
(1) BATRET TR LR KA —

(2) TEE5EHRAALEFE O LT PIMAENKE S,

6. AT A 02 kg 09034t Land:, b S3EH M@ 2.6 m, HatiEEKRNDA 12mls, Fa
LRFF @ ek A A 30°% REHmikE g=10ms,

(1) FrRF=amd, KoRFEwatagikF R,
(2) FHADRBFEHIT G E A 13 m/s, RAORES PEHEARP IR ABGT) .

7. 3757 MEFMARE A m, ARFE oL AL RIS E
DB, it % & RARMEASHIGHME L EH P, ZH
FRER XA —F ey LS,

(1) RESHHRIA LA BT “TTF5 7 Aus B ik & KD
(2) 3R K ShHLK G — B it 18] PAL S B4 35 5 ik JE Fo mid
g AL DL,
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8.

EiBEEEAAA 1.0x10" m*, HHFAE KK 20 m, &K
R ZE 18 m, LA R SIS SKMEI I KA R B3k, A

HEAK RSB AL

iy

F KA Ao 3K 8 A2 P b B BB AR M S KRS R ALK —

W, BT, BEABRABRGRER 10%, & S

XA TR, BOFRKBE 0=1.0x10 kg/m’, & Hinik

Fg=10m/s’, RiZEHE—KRALE S VB, Bea

CERAFATRRERBPAETELARBPI O AR, F—REA m Ao

P ARNEBHERBOET 5 G EER, FIHAREHTTH v,

oy ik F—at e @A BT, K

(1) BPRATHGES; R

(2) A BT E M HARAE A BRI T Fad £2 P % 2 S0 A o 4 hoor
Zom

# K

10. AL B —REIEKAITE, REm=2kg, 3 E4EEHELIH F=28N, Kk

I1.

12,35 AR3E SR 1 F ( AAPUbkat ) 89

B, XATZRME TSR A LA, BECATRRATHEZME A KD RE, BUE ik &
g=10mss’,

(1) F—RKE, RITBE AT =8sHEAZXNHZEh=64m, RYATENZMEA S,
(2) F=RIKE, RAFBE AT L=6s BB HIAME, CAZIREXEIH, KETERE

B RK B H.,

e BT, TAAREG TG A BHRE5HNA M, m, A3
AR B @ L, — R R A R R, A
5 4. BAakdE, AABaeinms 2 &P, I A KRR,
RitEa sy, EhmikEh g, EREFH AN, ELTRAT
i 8y F LA Rk

(1) 4% =i,

(2) Zhae T RMARAL T 122,

MA, SRNER, 3RBEAR,

%113

—_—

ﬁwé-}-’vévu

L)

o
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™ ‘\‘\‘\*‘\‘\*A

—, EEE ( ABE 5 /T, AEMIAHHONETD, £1 ~ STEAE-—MFATEEKX,
F4,. SWESMEEBEER )

. B, XRFAN—ERG M BHIETF B THE, REEKFaEsHT —EIESBEIET R,
F A B Fh it A2

A. T F A A HRASE S =
B. ey E A HE—ARE
C. Mty AL T2
D. H &g HUAK BB 8%, /)
2. BRI 2 B G AL A 6 KN 5 8 0 ik R IE L, 4o R BHAE R ShALE B i oh B Ch R k0 2 4,
W] R FE A 0 SR K ik BT AR R
A. 44 B.2 1%
C. A3 # D. A2 #
3.ERFHAAETH, Sk 500m, & 8m, Afeie)ERE 4 100 kg, FHatF ek &
A4 mls, EARKEGEILT, BIABRNFRAY 10m/s, REAMEE g =10 m/s’, B Tk
FAR P A
A.—40007 B. -3 8001J C.-50001J D. 2007
4 e BPTTR, EALEAETGEE T 8%, BETRE—MIK, HIKE
A BT RS, AR THES TSR, F—RAHE
3B, HREMIKEIED CE, N#IEBHE, BE3F B 5,
JEiX #5 oK %) B EegidAe
A R EHRRAREEZMF
B. & ey ke L 245 N
C. B3 7 3R 8 A0 24
D. #8538 st kB AR S
5. =M RFH b EALR K TFRE B, A — KD F R TFIEAFESWIR, Zid—FErtE G Lk E
A ve BIAKFIFZANKANBEAF,, WKL 42T R R G Lk E A 2v, AT Lk
BAEAZ, B W Wy HRIRFEA F L F, BT, W, Wy 53R FHARET . 6 BR L
MREHE T ity =, M
A Wp > 4W,, B. Wy, < 4W4,
C. W,,=2W,, D. W,, < 2W,,
Z. dEEES
6. &£ “HHENMRAETIEEE” WERBRF, REA 1 kg EHA ((.) 4 B C <
W%, Agir ATk —A7es, B O A A%, A, B. C i
AL E A& A, B R, RIS a0
) P g B 1] 4 0.02 s, W2 E A FEHT R FAL A cm, BRE A Aeik 2321
FEg=98mist, (HELRHREG 3 EALKT ) ®od
(1) 475318 B 47 Fit45 B oF, T80 B2 m/s.
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BARAL S AR AR A

10. ke @ PT=, —ABRENEEEREZR=04m ¥ FLAHHE BC, WL B AKEHF¥BLEL
—k kAR, BFRPIE Lk Al ARG, B EXRWMES ABEM AR
KE, B—AREm =08 kg ) NERALERZOEN, QLT E
W R E AR E AR, REFEEGHF LB, BN E %%
AT ( R ERSHMENRIE ), CamiFiz s3] B ARIR AN FF Hhid
BFATHE B9 R A F, = 58 N, K-F4hid AB ¥ 1 =03 m, B35 hibegsh/E
BRH# =05, REAmiEHE g=10m/5°, K.

(1) #F R4 5] A 4 BTy P4t
(2) DEREBEFH BN EZ HL C L ATHEEE A KA,
11 i5HRES 4F ( FTANARTEBIK ) N, SeRGER, SEBAR.
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—. EEFE ( AEL 5 ME, ERNSELEHPOMEDR, £1 ~ SERAE-NHFAEHEK,
F4. 5EHSMTEEREK )

L%&%%%(ﬁm%ﬁﬁ)Mﬁﬁﬂﬁﬁbﬂﬁ%%%,ﬁ%ﬁ%ﬁ%i
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D&%%%%ﬁ%ﬁﬁmzm%%%%iﬁﬁ%%%

2. LK Z L RANS0G B HA % 88 MLk B, /K E 53R KRB N4 TH A R B BE3),
TH
A KREWHRER THEGRE
B. /K 2 84hiE F 12 K TR g 4hid £ 42
C. KE NI &k K TR Kk B
D. /K Z #9618 Anig N T IR A 6108 Amik JF
3. KB AR R L EAEA LB TEHALZ R A T, BRARNE—R, FMABLLE—TE
Ja, MIFiZERETDMOE N mik BERMWKEBE A M F o) 24, Mz 2RO TFHEELSHIK
HWERS, WZERRERYAWEREN
1

A.E B.2 4& C.41& D. 8 &

A MKRA Y EEFATERAE, RN, FHFALE, HBFRFFT D, KR L2 A0
ERF), i LT -, AKAMFE R GELE LN, TIG9LE EMGH
A RFLZRTFHRE
B. Bl T2 Le s 89 38 5 sk B 4549 iR AR
C.RAFERAfMT Rl LS, A&k F koL
D. A¥ E 2wk £ —Z KT 7.9 km/s

5. 2016 %10 A 19 B, “#A+—5" ks “RE¥=F" TARBRERARLLE, £ “HHh
T—5" BB @R, A AR TN SRR S, R FE r, &
BEKAH v, AT, BB “REZF" HBATRETRA BHIE, x5 6Pl 42
Ay, BRERDA v, ARAT,, TiXZXEHT
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6. BT =, “UFHF” KEHRMNET0R2FRAEHKELT, £
BEEKER, “F4557 EEXKELR@TGEA hOHE ELEXEHRSY
wRARAEF, ARAT, SeXKEHFRAR, 5INFEH G, 2%
HA KRN B a9 5l h1ER, K.
(1) o B2 K 244 ik B B35 3h 0 ik B KD
(2) KEWHFR=. %6 &

TRAFHEES, FRATANKE LS HAKEGAB MK LE, —FALRRLZLEELS
B—E WA il LisdT, RAEBEXMTE LS CEAEUARMERN, ®EH 6.0 km/s, Tm
WHREM=60x10"kg, ¥% R=6400km, 531 ¥ & G=67%x10" N+ m’/kg’, RXHL
2 BHEme 35,

8. MM L XA BMARENIKRTE AFe B, CANBHKM AR BEZHFZEZILR, : Ry=4: 1,
ReMbyLik ER D2, TEZERFH—Fifxk, HANAZEEH, FLEHG, FIR
VB0 BRAERN, HoE B R B T4 R B EE T k

2

. TR LM RE FEE S A Fﬁwg=m%
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m m
48 ARA
7)2
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Wk i, ERE S AT B S
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HRFRESAMELZNEES; kA5
e SUAE X8 A Sk B A K A R R
Wy — SR ARSI NEE
B,
fEREERM R, FHERRESEMMEX
Wy R, ek S AR RN, FHAL
FAEAARNGE R, ARENE LKL
WA A R Ay — S R DL R A E B R
kit fE; BT 5P iR E
WS, BRI RRX THERR
AR

Btk A B ARWIEEEFHFENN,
B B 8 B IR Mtk o AL S R A
FAFA BTN, WFEERRE,
AXKHRWHE R AT LR, EHAKREH
%, BRAXNEAR, AXEFHFRRE
ERNFRHIABNER; ehofl® - ¥
A -HEBFEMEKE, FEWALE.




L (

PR IS B R =S B X 1

¢

PR )1z Sl B AN I ) A As 6], B T) A2 6] 58 38 A
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PR N Z MBI 25 (Y X35

WA, XSRS E] E SRR s, AR
TESS M SARMTANFTCOCH T s ZaX =S Ta), A
HAYEMS, 2SN EMEY IR, A2 A
ANBh . R AZS [ 5 Has shJe5%, I Ho i a] Al

23 0] 58 A AT Y o

e TAEIN , 40F A IR T 0260 o 1) 2 ) S AN A A
(1, ], 2SS s s E IR 5 R
N, A B R s B) 22 [R] d A 5 B R R o

PIRERFA BN XS 78 T AN i fa] Al =S
IR AR AL A R o 2 DT EE A IR 2 00 7R
THREERLE? EX T AR T A E SRR Gl
AT, R RSB SA [ IR
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PRI P02 5 A BIS Y 2 iR R B 19 IR E R — . 4
PG AR SIS I I R R REACRIRM AR A T R YR

1900 4, Je[EY B ZOT A SCHEI I U E & . TEE SRR R E T, J53
Py 8 B — B AN TARRU T 1 (HRAERXRERLZ, b — VIV
o HITFRSCTEDE, 1P BEA G RS AL, A PIZR/IVINI S AANERY “ 557

IR “Bm” g1k TSR TR, B 3R E ] S
KEJNE . 1B =N, BATRWIE T e RNA.

FMVAGE , KPAIERE A KA, PR 2 = U i 2y
FHBINA, “LIKR” RGP pERE b, X Bl . RN (JLFRh o) | il
JERROR . sEaniE W], el R s, BET UK. FEAE CLIRT, HiBkE “ U
K™ BT AR A, W—Eaf “ IR Wimfhk. Wik, R LUK 1
AR, BREMERA “ LUK™ MUMIXSIa3l, wialoh 19 B mf -y s i — > B2 PR

MR 2 LI 2 L2 B R B, AR/ o) B BEKFAT R L, A A
XFTFIRG IR o, BB BEER — PRI . 7eif 1L TSI Bk, Al
SRR, W ASHE RN 0, + o) 5 B, WHIHSEE RN R 0,— o, (B 5-1) .

5-1 REHFHEESMTEE
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[FIFEERE, OIS “ IR WAEREEE R o, HIERAEXT “DAIKR” M g N o,
M ¢ 5 HIEREE L o 17 mIAR RIS, R (A Bk b rg A B2 8N ¢ = ¢ — v;
M ¢ SHUEREEFE o (7 mIAHSES, W AN RZO GRS EE N ¢ = ¢ + v, UISRAEHE
SEUSIN B RR 2], FRRERSIER] “ DIR T PIAETES

1887 4F, FEE Y M % % 1 55 /K ¥ (A. Michelson, 1852—1931) 55 (E. Morley,
1838—1923) H1E, #4772 BH Ve /RIM—SE 75 S0, SEUIE \

0, R HEERE S 7 i [RGB A, T %%;ﬁ%gﬁj
#OAEIE], BRI “LIKR” ZENEAHXEEE), AR spepmsomeg
“PIR” o X—SLIREA LR DR Y. XMEFF/R iRy BERE; fd it
AERIIE N KA AL — R R0 5, kT T IERER
A 0 R PR

% R b AR R RN LA LS B 4ERE 1, ®EATTF T2 R R4S AR
G “Br7, R THEZNEIFIE (relativity ) o fliT 1905 4F42 H A FEAR 5 -

X HERIE (principle of relativity ) : FTEWIEMBEE—VIRESERZDHEFHED
o

FLIREAZEJEIE (principle of constancy of lightspeed ) : ZE—WIRIESZE R, MEZA
BEEHRIAIE c #—H (c=3x10"m/s ),

AR R B . RS R TP AR R G A R Y e, 1R
HoAth — U5 2R TP X2 R G izt FRE R ) e B R B AR . filin, 7E5)
RATHY RML I, b4/ NER 012 S ) AR s s, IR ATEHLTE [ ( BT
HABR S 20 ) I, /N 892 A7 28 90 [ AR 8 28 a9 20 48 3 B 260z 3 iy A
(Kl 5-2),

T AR BRI . FE— U1 R ol B TR o, HABRE R N e, 55t
B E BB S oK . X —E510 5L br O E S (AFE 1 va /R Ph—SE TR 5280 ) HiE
SCo K 53 s, RIRFE RS IEE T, R TESIEGE 1T A A I S T T H T Y
NI A B e S O B R R INVER SR ¢

FEF X PAIEARTRE, RIS T3 XS (special theory of relativity ) , 14
PRI 2] v AR

]/’”ﬂ?iﬁ ”

B 5-2 MANtREREE B 5-3 ARAEFRETEE
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B SCHIRS IS H B P SEA R B 5 TSR] T 22 Ly 2 T I 20, S o s 2 LA
ARG S E] ] R BERSEEEAMES, R TSGR, 83 gE—
P, Wt BHARET “HE” MEPEic.

1.5 [RIRE LR 3 A

e N2 WA L It ], A% — .

SR, WEIEUR I b M 2 BB Rk, S 0 T W

BT, WIS 2 WA Yy, St pxs | L Jm .

FOM R LR, SRR, YT e e

N B AE B, I E A g T, MR e EE e S TTTEs
B, 7E— DL o [ B 208 B 1

i, AR L 15 min, Y64 10

WEEF AR Z AL S O T 2T K ([ 5—4) .

\ \ (a) (b)
Al — AN, B IAGHIBTE R 7, WA
i '%‘Efji ‘T‘?{”ﬁm\ T, WRL g emmeremaswa
AL A R TR 70 AT RANERY, 1) 5 ¢ Z[H] FH R St R A R R — A
ALUTRR

Ty
T =
2
2
C

AR, > 10 IXFPIF AR RN BHEIREZE (time dilation ) , FATHEX—45EE
ZHFA B ENA AR o BRI, — B RE D], RS E R
MEA—EMF . 52X LS R MR RRE, FONEAAR; 52 A s 50
2% R IR AR o AR BSOS, IR AE 28N B 8 o ZE Bk SCHXS g, I ]
ARSI, ESYERRE RS K, WERANEUSH Rk IS — Y g i
21 T ZREHE X FE i, FATABER B PR 2 Sk BEAR IR ]
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WHIEBY B RE 42 N S A HISE LR
WFHFHEAERALELY ZAY L TR -FARREHET, CLAARE., #
MiX, wT e FHHESH215x10° s, KX P FF4, EFERFKEET 6000 m 1
KAEF, w TH®E 0v=0998c, TIEUMNE ) ZHREHG 0w FFHEGH
3.40 x 107 s, K ZIE 525 ) B ) 3 42 AR 6Y I 2 —

2. K B AR 3 B

ZHBTZS WA, AR, Sizdh oo, filan, —HEZIER, MXFEEiEm
LI 25 I A A 1 om, A S B L A I A AT 1 ome AEX S A s WA
k73 (] '?Jézjmfﬂ*ﬁaé F—IOZIEE R, FHXT T E L UL 2 e A A 4, ( F bR
NFREAKE ), WEKET ATz sh U 2 m g A R [, EAIRERN

A LIRS R HN 1 < o PP BN Bk A B4R (length contraction ) o %
A A X UL 25 ) S B RS, MR AR B B W

ATV 5 MEEA B P FEUHR RN, 2 PR A FRATTAE 16 7F LS AIRAR 22 B ikt 54
h, v<e, I =1, KEWRGER0N ] 28T

3.HAEX T

TEZ MY, B AIRE S P B S . S IR I8 B AR T 2 o nT HE
e MfEE BA LU LR

2
E =mc

XEE 2 M REEX R (mass-energy equivalence ) o HY, m &FifE, ¢ EESH
PO, E 2fght, FimMRER 2N/ nyEmte. WA Am RoRPIR TR AR 4:
B, AE EREERMAMEE, WA AE = Amc®, X—FLRAFR, WEYKR R
SR — 2 R RE AL

ANRE R T XA R BE B A SO e 1938 4F, fH 4 Hl=f 505 BEUK B A% A8 I
I i IR B B REOC R AR 2 THE, Mk, NS AXRERH.
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EZmpmgd R mE5Esh Lt KB 8GAEE, WK TSN
AT, WAt TEREAS 2L, CEARDERE m,; LK%
B o MRAIZIRMAE ZiEFha, NAZBRERAE ZWNEH RS

T, DR RELSE A CESHRENIERMIGR, ZMETATRGRRX R

4. FWHHEE

R HA) SCAHXT SN, BT
7, ZSFEtEl SRS, RIKZ 5]
TVER &R 2 ah 2% (B 5-5) . TH5I
J15&)T SRS I 25 25 it B 7E 55 51 13/
IR

MR A Y 1 A kAt oK P SR TR
KEAE Rz, st 242, M
WA B G285 K PH ] Bl 25 () 559 i) MK O )
i 1757 (K 5-6) . 1919 4F & 4 H & & i,
B [E YR HRFE BA 436 PE AR A EL Y PR HB L, 45
FMEIR SIS EM YY) S, EREHR TXHE B 5-5 EARBNMRENESHTEE
1, MDA Z BT R

R BEEZHEL R AT

REAT 5 T ARAE AR =LAy N 5

fe 12 5 AR AR K WA iR R

H R — kR, ZRBIA SN
X B =W

—WERA

B 5-6 Jt&FAS|NHhEMEREE
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FEME (H5-7) LAAKRBRGHEF R, b4
FEEE G &I EIRE RIEFG— MK TR,

FRMEG EETHRA: RELETFH, BT LK
By A5 T ARt ge ) AR, 1921 5, ML AR T
KR EAF R N R F R

B oA de.s % et eis B e B R F A R A R R R,
1939 F, X AMEELELEBEAT @, AR RTR,
XA FZ LW CZohM X7 ARR, B R AMIEZ R
g Fa T £ L H, WA A —ha T R B e A R L IE R AA > -
KB, F5 B2 ERHAFRALR KRR ALK S, B 5-7 ZRHATE

1Lt aked, A 2EBFAZTFRLINKEKY . B8 2848 30 2 Mk 3 K 3 Ae by 30
B HARMNK KGN R A ik X 2R B A, WK 930 2L R AR R 69 S22

2. MMAE RS PA—AKAIWEFT, MAsTS A% x 7 @A bik 4k KA R AT E Ll
P33 E 7 T 6 BAL T Ak 2
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/ [ / /
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NFEH—UOR B OCH ) R ZS I, e RS R I 37k 8 O A 5 AR ke, SO 25 i fif

Ab o AT BTG — R T AR DRI AL A B

1.FHAERE

Falr DR, AATHE S B R R 8 B
WS, BWARE T RIEAE. B, JEAR G AN
RV, HHERRERS Histy, HEJTrmE
ST (K 5-8) . fEdimlf, MuinAliset 7 “X
PRIEAETE ™, BITE J 3l 43 25 S PRI 180 4 i e e i
B, BRI R PO B e i A9 O A R R
JIEHBER, BN SR O 2 A1 FI A SE s BR (805E RS iz
gy, BTG RS, RS KR, TR R
FELEMIR I T “ BB, 51T I s 1
RRMHIIE WAE 5]

B 5-8 HARENFHELTEE

FERETFTH B R, ZHNEHEE, R8T SOMXe 7 i F AR RN S
1y, LG AT FE O TEIE, T “ARICAEESTE " B,

1929 4%, 15 (E. Hubble, 1889—1953) M | — A~ HA HUERAE LA . 22 i) e
B s S M ER R R B ISR e, SRR, Bty mimEs (1’ 5-9) .

X IR U NEERA T A, mA~ R RE
IEFE A MM B I AT 2, JF HFR R IR AT eEE iy &
R ETFIRATT A R R
ANFEMNIEE W TES B T W, JFiE g
K B LR R T AR R, 38 E B 2R A R
( G. Gamow, 1904—1968 ) KGRI IEE . k2o
RIERIE S Z MK T R, Rt T
IR E A IR AN A B R R E AR AL, DO
— MR TCRR . WP EETCIR R A AL R AE

110

E5-9 EBIRMEEXRHILER
AT RE R R E



M (B 5-10) o RABRKETF R BRI BE AR A T 0 G IE 1Y
LIRSS, T ELT S A R R IR T T 5 AR I
BRI B TS E T, 1965 4F, BURFRANEZ 5 BT
SRR T 55 T e iR ST, KB EF ARS8 1T
iOFER

2.FHBEL 510 FRABERRNTEE

FH S —EHEIK T L08R ASRIEE by MR 2 P H T SOAEXHe T
FH BAKRIEAR KRR LM T h iy B (R EE ) o WRFHEYR
PP ER TR G IR, RIS I L AT LI T TR i s, &
2 WERTFH Y RS N TR RYE, TSRk . (EXT Y
B RE AR F R, BN TPBR T 0 LA IR Z A, A K W) SR RE &

5P — PN BE BT R SR S i, B 20 TE4D 70 AR LISk, BR2EZ AR PExT
BARZESSCR I &I, A v B = A Wb KI5 g, BRI 4 5 4 A7 A PR
W 2N,

1998 4E, BFEFRIR - HURDH: (S. Perlmutter ) . fiZK &L - jiti%4% (B. Schmidt) Fl
WY - HEF (AL Riess) il RMGEZ R A, KT 9 IEAEMSEZNK, FHHUEH 71
R MOAEAE, DM ARAS 2011 455 DL /R W P22 o Sl sk WU AN B 408, BF 24 S 6
R A A3 82 5 40 ok R G B 4 Ay, AL NI I 400 o AT i R O AR Sl B AT AR T it
BUA 114 R SCOULIN TR HA AN BB T8 (A E i b, XA R F AR R .

AN
il e

EEE5XFYE

¥ % 3% - £ 4 (S.Hawking, 1942—2018, B 5-11),
A TREFE, 17 INEFERT, FLBAESFRF
R FHF ., RE 2 SRS BZDAE MO E GG,
BB ERFARHR, 26 R ERZ S, FER@A
JaR, BB, 208270 FK, EFT A BT
(R. Penrose ) —&4$2 . RG] LA T T &4
Fa b RN KRIE “FH 87 FHmEZRAL R, X#HAFL
WA PRI, fUATE ML 1988 F KR RAMEFE L, Fh
ZEIMLZRARZAZ “L7 8, mTHEISH, ZRGE
Bt fagmitd, REASBRIEREL, XHhAE L0 “F
R . Ees Rk, Y% THRAT®R TR, theg B Es-11 B
HAETRFT FORAL K, FHANRELSSTRE, 8FFHORL, RELRGEH,
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16 28477, B AHIRF 24 ZAMA] i FH 22w 5 W K 2s , M AR 58 fin P . A
IR b, NS — BRSBTS 0 F B 3 R AR B T R A, B—F o
Tl 0 ) ¥ SRR AR A ARG T — 30 ) i BT A T

S BRI A TR BRSO AR S R U B R T A R . 1939 4F, EERME R HE AR
TG S — 2L ] T R SO I A S e BRI B R IR TR A AR R O e FL T, AR
PO 285 SR 2] T — sk ST HE, 2016 4F, FRETEAUS IO AR R 7R, R
HARE A FARFAUG ST (K 5-12), R ASBERFEHERL B HE R
7 —— “HhEXRIR”

R THERRA)Z X RSO e, NS fa &5 T2 Nk TR T T
FRICWM , E 24 GRS BE s 3 1990 4F 4 H 24 HIF2 Lok, AETRIER W42
BEERIEACO A 2 PR, e B2 A A FISET-4F (B 5-13) o AMTTHEE MTREA= 41 R K 5C
5 ) 25 [ ) — > BLFR A9

Es-12 #REFXEOAR. & B 5-13 [EE “3ET”
RS B S

FIPTPR TIREFHHE 0, B EIRAMRT T, THTEH. 1916 4, ZH
etk 4e ) CHXHE R , KRB RAE KR EEEE. T REeIF. BiNGIFSE
e RSCFAR R AN, IS 2 RN T 7 AR 51 i, Lot m A sk, T
A5 R R E A S T, 5113k
PR BRI ARG . 2015 4F, A
FEH W E I R 5| PR A X
HT A JR R 5 9 O — A B R R I 2R
MR 2R 1 s gl E S, #
WG RI G (K 5-14) B4
PRI 4% LA 7 ms B[] 2258 Im i 2. =2
JG . NERZWHEMRN G 1k, BE5 %™
ET AR & IR 201748 A 17 H. A B5-14 HEFH3ARRXE (LIGO)
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5 S n B UL KM S UK R 9 M. A 1994 32 h A8 2] 2016 SR AR B A, M
BF22 4, RRELA A T4, #RRAE0E RZAKGHEZTE, BAT
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R, RMRAAEREN 22 F, HAaXWE, BRMAEHEAT —AFH, REGHERT
HABBY “PERR”
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