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—RIEF), Loy RIBFHIIBL G R KA A A
0, KRF ANV BRI,



O s BiEgay

16 BB 5 —

)
i
||I\I
bhit

AT PRI I8 i SR e S T A E A ST E
IR REAZ N1, SH 2510 R
0o FRAVENG A2 225 R T ROAERT, AR LT AL X b B
LR 265 B, fERRSBfg oL N, Al ARG A2 gh s
TEAAAT

Bl SCIRREER

PEAIRTE S Ll I, VRIS IR S . AR i
H, BB AR RS A PEE 1 —1
R4, Ma, BRYWEZRNE Sy, R, BEET . =
AN ER, (BRI RENN0, AL
AN YA A AR A EEAR e R, A RT LA 220
XEESNT RGO, AR S SR AR AR

AT I (o] SR DL . P PRl A i ] — L2k
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A F BT AR R A T JUARH OL,
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A K H R AR R DL

SR R 1.4-5 B =, HaHAE
Bl Bk RS b, EAe) KshART, ik
—AMNRERER XA (ANSDER) AA
ALERT, BRAREA RGN T—AK
NARRE . RERAE R (AR ER)
B A ERE

NS BN AE R R & AR
T, IR R AR E A R A
WG Rk LT AR E S BT R A, K 1.4-5 ZEEH) 2 SRR

PR RETARRFRNE, &
A F SR AL IE A G B 1] 493k R AN BRALIE AT G B IR) 49 3k B 7 e AR KT8
R, WIRAIEAEHRE, TOAA P HIEFH e 4mR R E

FE AT B o AL T AR ik B BARBAA, T IE S e D IR B WE, e
T EZEAR, KATHNEALFHARRE . Bk, DA SR EZIHF T e %i
B RATRI KT IE S X b, RIBIX — K, LT ARIES) &5 e,

A i B H VAT B AL

1. FBEE P TEEALMFZER?

2. JeATIn M B R R A K FRE B 7

18 PR S —



@p %3] SRR

1. B 14-6F, KAME—#H DA
B, TOAMCGAARGMELE, AFHEES,
N F R A B A ik A&RIES, D EAF
SHEMEA MR, JE3hE — AT BT R B, B
AT EH AT BB RE, BN EAER MY
ik AKIZEF, 5ETAKRLEH LG E B
A —A, SSM Ak ALIEF. 4T A
% R IRF A 50 Hz, /33| e9 4w B 1.4-6 T
P, &t HEZ MegiE BARER b

BBz
INTE [%i FIRTTHIS

KA

IR
H
JA B C D E
T SIS A
11.00~——17.12———13.75——11.40— (cm)
Z
& 1.4-6

(1) B #43EHA AB, BC, CD, DEmfk,
A AR AT 9 3k E KD R A
W R4 G 6 3R B KN SRR A A7

(2) ZNEANREAH04 Ky, NEBHR

2 40.2 kg, RIELAHIE, A A E G
NERASV? RERINENEFHERLS 7

2. XA F A BLASH T LR R
B RRBIESHEFEEE, NRIGRAEA
m,, CMAFEEEEAT, B4R
BEIR Ao, (RAFE— KRB ; D2 RK
TAM,, PHRIFZFZRNHEERZERT,
RN 253 G B TR R o 09 1k L 45 AL
v, Fev, (RAFHZRBAE) . FHRATBRIEL
HHEXA

m,o, = Mo, + Mo,

(1) do R ZRBARR, DERIRAAE L
T8 R T B B bR ek — 2k, XA aat
HRPIRARIARTA D F? 4o R HE A0 R4
AEH, FHRRKFREHGER? HLRERE,

(2) 4o RS kB, RAEF—K
BAEP, MO AE R RARFE, A d LAY,
TRIeeAAKE, BAEE GG BE G
B SRR RABE . KRG bR AHE LR AR
1o B R T HATE ZRBAE, SR RFH —
RARAF G BABBATIOR, HAe KIS RAE AR B4
LR A 5] A B A P B S B 1] 6 AT
Pk R, ZEBTRAFHEHGER, i
L ECEL AN



@ SRR R

.

AR ARFT TR ILGAER, BolE
FHER T AR AR, WIRZIRI03E
FmEEBHRES

kP HEHEEL, TE T
BATT AR, AL, EEFEIEPIEE X
A Fe AT TACEG 7

Wy AR I, 38 KA I TR, A B AR AR AR,
P, SRR A2 AT, il R st sy E A ff . il
FeATTIRE 1 Y FA HE W ST AR AT Wy R ShRE B2 f T 00, 2k
XS Rl AT 02

D SEMEREEFNI e MRS

TEARF R —E 1.1-2 Froapysesh, 2 it a 3]
HIGE, AR S PN, LR ShRRD . Wik
REAE O R 2 RE . T B AT S PR 2N 4
fidE, FHH /DN RS shRe e i 2L

W5/ NERER RAVENRE LK

WE 151, WAL AWM ZRT HiEa
BERWANE, CNRXEMEERL TEHR
Ao MEWH/DNFWFEUSLCNALE G
R, SRR E LSRR,

P15~ BFSEHIH/ N R 2R AT
I AT LUA B, BRI AR T, R A
SHREHEA AL o

20 BB T



WER RGEAEMAR AT S e L, X ISRl nY 4R S M Al
2 (elastic collision ), 4N &R G fE Al 48 5 Sh gL, X8
i I VEIESE4ARIEE ( inelastic collision ),

B, BEIEERAERERT, PUMREHICAR/N, ETR Rl
A LB VESPERGTE 5 5 K e sk 22 1] B w2 el deE

[ R ]

> OEF AT RN K

Z6) 1" F, % 1. 3HA
AR, % 24
S AR SR AR

WK 15-2, LT L, PYIRE AR S m, AR — PR L, 5
— PR o e L BRSPS, SOy — N 2m i, L—

RERJEARSERTIE . RHER X RGN B ShRER A AR

P TAARED ZFRIAER B AIBEHERREL o, RE5 At i

J& 0 %3 AR AT LA

BB RAEshEsrEEH,

2mo’ = mo, N

v'=iv
2

REE R B HE E, = % mo?
mﬁﬁ%%@%5;2%4mmvﬂ:4%a

AL, RifAR S RS SRE N TR ATR SRS S RE

D EMERHERISIEISAT

UnPE 1.5-3, PIAS/INERARAL, flfdE 2 BRIz Sk S
PHERC BB AE [N — 2R B b, flideE 2 5 R A 3 AT 25
T IX AR B IR AR O IR, AR M 08 O il 4l —
AERIAH

NI, A EPERE PR, T
JrE ANIR], AR B R A R

D ERIESE R g 2, FATMR P my LU o, 5
K AR my AR IERE, WA 1.5-4 FroR . RS e
WS90 vy Fl v,

flf e A B Bl T E A, Rt Al DA A ik

fili e 5
& 1.5-3  %h.oofilfdE

m m,
0’ 0O

& 1.5-4 3RS - Al

1
)
g‘l
s
%
o
=
N



> ST TR — R
B A AT oM, 4o
RT3 S E IR I
—3, ARAEAHSHTH
AEFE, TN —2HT

=] R

2% E IR HIR R ) 7 7

mo, =mo’ 4+ m,ov, (1)
SRR A SR e, TR LIS 5 — O
1 1
?m1012:?m101'2+ ?mzvzl2 (2)

M5 (1) (2) ATRAiE I PRI = A3 0 531

' ml_mZ

Z)1:ml_|_mzv1 (3)
r 2ml
02_m1—|—m2 (4] (4)

FATRLFEIL T (3) (4) MEERAE—LL50Hr .
o %ml = m,, ‘ﬁﬁq‘ﬁ
m —m,=0, m +m,=2m, 4 (3)(4) Pk, 15
v, =0
v, =0,
XRIR T — M IRB R oo, 2828 0, AR =ik
HFH LTIz 3, B3 i S T — IRk R
5537 IRl R B A UK AR R U T SO
@2 m>>m,, XHPA
m —m,=m, m+m=m, RHE (3)(4) P,
!
v =10,

U=
RN SS , SB— DR S LA B,
S AL 20, WO BRI H 25
PRIBER LS T, KSR R ATEORE, Bk 5
AR SE R A AL (&l 1.5-5 ),




XFNREE VUG, SH— AR 1k, DURCRRY
AR ST s g, A AP AR I

USRI R T R BR, IR 22 B R LA
PRI BRI Ak, 7= Fe R DL EO [ A 3 AR gl st ol

@ Rl

MEMERZRAFF MEFH FRA BT
AT BT FHGRRAIIE, EETEARBET T

AR AR B, ARBUE Rl 69 AR 0GB ke
MER . KR EERE R R, K] 2R XFH L

YTy 3k

EHEMAGE IR, WEPFEHRET S EF0E
AR, B “BAMWKRITEAY ‘T EREETAES:
—FEHHRHFARAL, HFNERREEFAEZHE AP, @
gk, FRIFHETTELAELLT ARNYMEIKE

B) so5mm

LEABFHLE, —ANRZH 400 g8 HE
Yevh 15 cm/s #9ik £ 5 5 — Fi = 4 200 g, if
2110 cm/s 3t & A8 R 7y 6135 h 4G i AR FE
AL A% G T AT AR — AL

(1) Rabdg)a i ik o) Kooy éy.

(2) XRESE, HEREMET % VHIRAE?

2.3 JE % 10 m/s 69 AT IR 5 # ak 6 4R ER A
A B, IR BB 44, AiET
Rebkey, RERIE)E HIReYIR L

3. A AL B L Bik b F 5 R F MR,
VARG P T oy BT ok, Ak, BIZEAR
FTRROEAFTEEANGRTFE? AT 40

4. —FF K 4o i F 3R ok 09 BR T 4% EAE,
sk sk 3E )G SUR T A e ik B 3.3%x 10" mis. iZ%

Ao F IR0 FOR T AR EAL A, N sk dE
J6 8RR TR AR 44x10° m/s, EamERTF
B REAM, RETFTHENKEA14m, L
HERAE AT MRS, RARMETHRE,

K ERRA N L LB NP FREKR
W R IP 0y R, HARARE A LS S
FHRFETH: FTORELE EEGRE M,
HA 2% 7Y

5. =AM REAvHARREEA
3m 89k B 2R A & B, AB3E T AR R FEMEGY
AT RESR AR MRy, H L, sbIE)E B ERe9ik E
TTHA RF 691E, HAREGE . AbJEE B 3Kehik
JE VT e VA T ARG ?

(1)060v; (2)0.4v,



O g K

S
o 7

Romid F & 5aRoT & ﬁm@%%?
%’m%%ﬂi‘ﬂ)\ﬁiﬂ;, KRR AENK, @
ﬁ%wﬁ@%%%m%m,&%w&%%
B, FERGEEKRE T ®, XAT
VMESE G RS E e aT

FHHANRILT 4 BRI

D RHhmg

KGR, A5 MR TR R, B IR . X
FEOLH T RGN RIS, AhJynl Zms, w] H] g i<y iE &
@%%ﬁoﬁﬁm @ﬁ%mf@ i, bM%ﬂﬂgﬁ




S L=

lie—A&skek Ak, AFRAELK
A e (H16-2% ), RiERANTF,
L AR, A IRIEF)

2. 1.6-2C, e & E Ttk
B RE BT, SAKNE TR S,
BBk AA R,

& 1.6-2 RibHE

D K&

e AR L W T kG (18 1.6-3), A AR T
— i P K 2GR, SRS A U R AR R T
Eﬁﬁ,%ﬂm?ﬁﬁﬁﬁmiﬁ
AATCHLAKET AT T e ry i, EATTER
EEWTﬂj$meU$ﬁﬁmﬁfA%Ejﬁ@fga)ﬂfﬁ%@f'T
AL, SN W b ) S W AR, TR T R R A i
1 000 m/s,

Bl 1.6-3 WA RMkET (FRAED)

?) 5 5iie)

REA M GALELZBEMERAGREP, SHFian
KAEARAT AL, W TEA AR, el A B RS
FbE ek s

BEAANFFPEFE—ANAREH Am & ik, T
ST KA A U ek Ede kel (B 1.6-4)

10k shsR L2 %07

2 ANMFIEREE

3 AN EREE

TR 5 HE T T AR A B 5 T A5 B R R
FOAR] . B KT AT IS AR S A B TR At P IS R o
JEAmM, W PRSI SCRT KT RS U, WS AR
Ja KET B SE me FRATTEE AT DA K AR X — IR BT
JE eI Ao,

% 1.6-4

i dhmsrEEd 25



PAMS SR KT N 2% R, BRI KHET i sh i & 0,
G K E S EE mA o, MR BISEEA mu, RYESE
SPFEERE, BUUE KSR s sk 0, Tl

mAv +Amu=20

/|

fige Hi

Av:—uému
m

EAERY, KETE R R EEE u BRI
Yy S o 5 KR AR B T 2 LUK, KETIRAS YA ©
NN

PR KA K S AR v AL ik AR
#HRATRE, FEERBEKAN AL
REZAEKATH R, XSS —
o K AT A A RE R AR T 2 65 7.9k

AT BREIANFA, AFFERET 5K
A T e e ARPH, BmER
2, R _BI I, XH—
B—BER R, Bk Lk KiTegik
BT ARMFRE (B 16-5), {242
FERE AP —HE AL, K
ABEK L0, FEEPAMFd B AL
MW RELIE MRS, TARH T
MR TR

HE A 1956 FELT H18
MR R B INAE, KFTEARA
TREMARE, #E 2017 F &,

&2 %R 300 K &FF T2 849 K 4
5, RARENT BAME L
7, FEBFRMR TS EA—FZ -

wl

ol L IRILEE

¥ (H16-6), HEHKFHRT o
ZIENT R EHATI 3&&%

26 PR — Y



@) %3] 5 RF

1L —Rep AKX (H 16-7) ©ATHRE
800 mfs, 4w vk 6 AR AT LAY ik
T 800 mfs, ARAVAMHLE A KE R, AIREiR
B e E IR RS RALRAT T mAER 4, R
AP OUT Rk AR, RALAY R T A
Heehy? Jy it A7

% 1.6-7

2. —ANE R R &R 100 kg #9AL R BT, B
BRH MG, £5H MBS mMOLE L AL
TAEsF#Eeg RS (B 16-8). K& TAH—A
BJEAR, ABvA 50 mfs #ik etk A4k, ALK
R AT A 10 min MRS KAS, Ko B 4G

38 2] 6 IR 1] — KM G TR B % Y AR

3AKFAIARWIKTE, BEFE—
WOKAT AR BB, KAT Rtk Ae T2 —H
7.0x 10° m/fs #9ik B LR A iR B B 53, Sde
LR REH 500ky, RE—F KA AR R E
H 100 kg, XM Z KA TARERZEL B, 45
B T2 5 K AT 2 AR T Bl b 25 T v 69 AR A ik B
1 1.8x10° m/s, EASMIHE: BB I Zeik
JE¥gmE| % K7 KAT R ER S K7 5 5
)z CANVFdfTiE5h?

4, — /A EEAEFEXAE L, ik R K &
HXRIAEE R EA120kg, IAELERAAFT
AW 2s NIEKFF@ELHE 10 L-F1, &
AF#e 22109, FiE ettt
f ik B2 800 mis, AT R XA R #ak ey, R
BT,

(1) BRI EB XA ERE S 7

(2) &4 H)EHRNAENRER S K2

(3) 3% L 4% & BF A6 PT 2 ) 04 -F- 34 Bk 1F A

&SR



1. 120 kg #9%k4E 32 m HALE T, 4K
Rk b, 5 RIRAERE & 69 BF 18] 52 0.005 s, 7% & B,
PAETAER TR R AR S K7 g R 10 m/s,

2. AR ERR M TR G MR, £
K dedr by TR kR Az biE g, ©
115 3@ 8 2 B B HAAR, FERCE
ATEE 1],

3. EBIEE —FHEA MR # =]
a. b, c, azk Ak F v, B A L, brklik
oo, B A TH, cHRMA BERES, Rits
AFLA, ZHRBERNFHZTRAEAR? AL 3
B, ZHFHEH TN REMRT

4. i & 4 05 kg 492 & B, YA 6mfs agik
JEARTFHE, Pk et 08s Fd, g IR 10 mis’,

(1) DeRkduh ot Fe Rl By, shE o) R
Iy 18] Jm AT 7

(2) PP E B E MG H T TG K
o]x Fa Ty 18] e AT 7

(3) hHRAEZFEFHH0.8s NI TN
M Ko Ty e de AT ?

(4) sLRmEA L3R FAE 6908,

5. B 1-1 7 JA KAt Je 45 KIRIT A AE 69 3
¥, AABRG T —HEIM . “ClRERT
18 kg, A R kg de Bt 64 2% JE 2 22 mis,
IrERAe 0.1 s B RAEF L, KAAEIT F At nt
FIAER A E R

[l 1-1
A H, REERIN, A ERIERE

28 BB S

Ak s35iEs

A4

R — DR R F ., LT RS
S FR?

6. A\ BAAMKET AN EY, B wirs
AAWH2KE, BHREAANARE, Al
BEvmFILGBET VL, BTHEN, €
AT 18] 84 BB 3 45 42 3) 3k — AR TRAL S AR 3R T,
RIG A B AR EME ik ALRIEF, ZAER
WEEMGMEHRER —AL L, FHA B
Z JA) W B B SRR E AN A B AR

7. FE A m, Fom, 8 5 A M kAR R T 8 K
o L OEAE, ARAE A ARG, HAZB—AT e B
Hde B 1-2 FF 7,

(1) #%m,=1kg, W m,¥F %2

(2) WAk o B3 5T 70 AL 38 38 52 3F 3

MR

x/m
16F---------- - ;
m,
8,
BN
m;
0 é A 6 t/s
&l 1-2

8. Je— /N E A 02kg 8y R EF A
FH50meg AAFG TR (B 1-3), —BRE
4 0.01 kg #-F 3% vA 500 m/s #9ik & % AP o 6
PR, SEFERS, DREIAL BATGIES
20m, gI10m/s*, KFHHFA BAFAIIES

m’ vg
" —

-

& 1-3



LR ZR s R Tl A FER, L+ A0
89 KON BT BALKMAEA F =51t (F a4
AN), RAKE2s Ao TR,

2. AKRFAi—AFEA megihik, 1£¢
JERF & ERFIE 4530, ik 5 KT @ e
W R RE KA u, ZIEAE G, FEAK
T, MREERE A AR A T X Rt s
WiEF, R A KD

MTHINGHERE, GESHLRA
EERRGALZ AR M, B 1-4 4 — N %4
Bqmrd, EFEHERBRET 2R FALY
oy E A, DR AT @ey E e kAT
A . X — A 50 g AR BN 18 H 8
BPRAWMET, MARENSELZA3m, 5
WmiE R SR EAZEA 5 om, KK

TRERE, BEELWQIEHEDMERIEF,
St B L2 3h 2] s B 4T 0k, AR &6 k|

T 64 B 1A ) [ AE A % B 5 H 6 R e
M, RAEATLA, RAEFIN 18 T R o985
PSR NN SR DL o I

— A ASERAIRLT]

AN 4 HEP T AR AFBALRE 61,

MK 8 AL T T ABRBLA Y 3K B
MK 18 BEP T T VAR ZLAT Ak B
MK 25 BT THAEA L st

Kl 1-4

4 K GG e 3G RE, At AN E T
fRAR KA K v dg R AR A S, vk KR 8
RIRA v, KAEASOEARREGRETH O,
ChaRGEEA p, AR ERDAQ, LK
BEZ BT E T

B

5. kA, FEhmeg i fisie oKk,
JRE A M’ a9 AR L T b AAS 3k A B AL
KRG A, A A AT @A 6 K DN

6. £ AKF M d B A A AR R o Bk )
A, B, mMEHAmM, IBIR#HIE, ARd
Bikizzh, A A Eab, CirabiEid A2 b LA
feFlE, WEREL R TR GREESAS E, R
AT A BRAGIRE

7.4 B 1-5, KB KFHE EHXE KK
A(LEmptt) FiF3C, BIBETAN
k%, ZHREH M Amy=2kg, my=1kg,

=2kg, A4 BFCH#HiE, A, B—& Ay, =
Smistyik Ak e AiEF, AL CR ARE (B
MM ) BECrmAES, 2L —KkEE, AL B
FRAB| LR E ARG EIZ, HIEFRA
5CrtiE, RKALCA Al E bEia Awgik
PN

8

<

% 1-5

8. 4 1-6, JTE ¥ % meg Kk Af B,
HHEA AR B AT @ E, A EET— %A%,
BHERGOLAZA-KAImAE, m&%—
St B — B A My 893k C, IA C sRFiAelE mk
KFADE, Fo#HIEBEKCHR, KA BAK
BepBE, AL B, CoykE XD,

oé oC

gl
s
%
o
=
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> > >

A F ATk, CHEFAAM — 2

E YR e TR T R, R T R
4, 5 F TR, AT B T2

}?L ......

O sz

— % B @

1

S ASSSE RS
ﬁﬂ’?

APIZREIIES, KPP FARLETES, 2
MAT AR IR T MRS, AR P
BYIZIE A F T BATRIIER R R S K
XA B ), X BFHhay R A A7

DRI I, FIRY IR SR T R — 1 & M
R Mz 5,

AT RS IR B — o3 HE—A O B i i
SRR MHAHRED ( mechanical vibration ), fRiFRIREN.

) HERF

WA 2.1-1, 18— /LA ZINER I A 50 1Y) — Vg
SR o — il NKRETDLE AT L, BB H M.
S BT i 5 /NERAH LE AT DL 2 . /NeKiz sl 2 SR AR
N, T DL, SRESRIE AR, NERPTARZA 1M 0, Ab T
SEEIE (equilibrium position ), HE/NERFEIAI A5 T7 , SRIG THOT,
BLAE - o B Ff s sk

FRATTHL/INER N 32 20 1) RSPk o SR EE R (spring
oscillator ), A B EFR IR T

D # E 2 (Richard Phillips Feynman, 1918—1988), #E M ¥ %, AL w4y
WEHAR, WTEEFEIAFH W TR 1965 £ NRGYIE ¥ K,

K2.1-1 Sk TR PRsh

> HEFRTFAE A
A, ¢ — Rk
ho I mh

B PURIRST 31



) BERFHUB—IHEER

BT SRR s S R, L A R
B[R] AR PR IR OE R o FRATT LA /NER I S 7 R A A JRE A O,
W B R s 7 1) G N7 AR AR, B K a1 A R I Tl .
INBRAE S0 B 1 A7 e 7 B AR bR X O IE, A 22 1 B
P AR X AT, XRERGAR/NER IO BB, T
INERDT B AR AR 5 o ZNBRAASE B AR BR S B T /NERAR S T
SN B RS , ZINER B8 B — s [ PGl S/ NBR A v R —
ENYEESEE

YEEED

EARTT AT R D HRALAS L B A B < A7

A FI A SR A5C R, e T 3R [ i %)
INERIOREE o TAETF AT, Sl AR St ] i e 7 3
FIFAFN BEAT . RERIHLIES TR HLEEZ S 7 g
2k, ST LA A3 R 5 ] ] 5 7 [ B 280 NER B 7

K 2.1-2 2K 2.1-1 Frs s k1 B N BE R AN
{043 0.05 s INIE—VK, INSERIBRIINR TS, M55
RS INBRI A, ABARFAN B B 22 i B T AR 0.05 .
SRR A R 1 AT HGE S, IR A BT T /hek
RIS — RS H1% .

1 B/INER S i 07 B R Al AR i, AT AN 2.1-3 R
FIARBRZR . R AIAL 4 B S ) € R NER RO F RS X, 75
S b 2 P 1 4% I 2 INERER 00 OO 8, P IR 45 s i
202 FRERTIOMARUY i sge g/ NBRPE A 7 5 BRI 43 BN 1 (5 B — i )
I, B x-t R, x-t BHREIR S

X

SN N N[
VARVERVER

K 2.1-3 {RshE%

32 mhYEE B —



S E=D )

RERBA AT EYV LTS E R TR -t E&

B 2.1-2 69 & R 283 S0 I IR ARAF 2 869 . A% R S AD A LS T ALY 3E 44 2 AR AL AR AT
B XM A K

BRABEFGTHERE-AMRAKR, ERBEL, SNART MR R%, HRAKAR
(RF. RAFlemepe Liek—BIEH, REBK, ML LTRSS, MR RF AT
I ERART - FHIEE (H21-4) .

J H AL ARRLAB R MR MG IE B, BFHM50.04s (X
A~ B IR) 18] [ 38 T VAR ) A ABALEL At — R A .
IR AT AR NI A AL B A R AR A s A,

B AP S —ALDIT R T IAS, X A
WAL TR —R T QLT HE b, BE Afihigk et e
e —mi—ml B She A AT R FeiX BB R 4G kg5,
1248133 5 | 21-2 48069 B &, AL T VAR —A-3 &
LA BVRRAEZIAN TR B Z 0912 E

Cmmwwwwmﬁ

K 2.1-4 WERFUS M R3)

D fEEiEEh

AR A 5 R 7 1Y x—t KR (18 2.1-3) AILUE 1,
INERBEAS 5 I 1] 1) 5 28 (0L F- T UM AE X R Ak s o 2 A
JERXEIR? T AT IRA RIS o

2) Bz siiic

ST B T IR R T PN IR AS 5 AT 1] 69 K A R T TN B TR T A HLAE Y

BorRh 308 frrid IE 5% REU A R, 28
TE HUEEIR T /N BRI REAS 5 I R) A 5 2 J2 71 8 DA IE 5% R4
AR, AERHT T A5k

Tiik— BEK 2.1-3 Ay gt IR X 2k, NlEE
AOPRIE AR, 5 R0 B9 1E 52 s R Ik 30 7 BE R
A, XAFRIBAX PRI IFIERHR %0E 0, BEJS 0%
AR i IPISHSE

FE MRS 33




RJE, AR 2.1-3 Al ik / Nk A E,
Z\ 8 RAEE R TR A bR (A8 ), s — A%y
JO7 )R Bl s TR AR SRR 3 OR Y pRBE, X — R AU
MEEfE, F—F _FHREEME A, WX A

Lot — AR

Jrik T R 2.1-3 DR /INERTE A AN B A Ak
PRAIAAL bR . FEI A AT RN, BRI, B
— B/ NRI AL R—H H] ¢ R 25T DL IE 5% BRI ROR

WIS AF AT B, [ 2.1-3 B R /NER (5 7% 5 i) 1]
RSB IE T PREC R o

MEMEBIFE ST AR X REMIEZREAIME,
BEriRsEGR (x-t BfR ) B2—FRIEZHZ%, XIFERYRED
E—MEiEI=EEh (simple harmonic motion ), &z 32 &

FARIRBN . K 2.1-1 F/NER s st iz 3l o

@) %3] 5 RF

1 4wl 2.1-5, BmASAE, BEAdksh &6y
WREE, AEAKTRE—FAL 00, &
BT TR K, FAHBRGH AR, —
MR FEAEEREOR EZEALT 00 895
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FEEPREALE Y, R BRAR RS, A B 2
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Mx=Asin(wt+¢) FTLIEKI, Y4 (ot +¢) BER,
sin (wt+ o) MEWEHE T, L (ot + o) T M
W S YR LR IE A T —AN 2 ) R R AR R S . W
PRz (o + o ) WAERB( ( phase ), @ J&t= OBFHIAHNT,
FRAERIARAL, BRI,

SEBR e, 22 B PR B A [ R A B S 5
HHBAIZE (phase difference ) . WIS RTIE 2 Bl A AT R A
6], HAIA 2 0o Ml @y, o>, I, BEATRIARN 252

Ap = (ot +¢,) — (0t 4+ 9,) =9, — o,

I FRATTH UL 1 AOAED HE 2 MERT Ag, B UL 2 BYAHAE

b 17%)5 Ag.
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MERD NIRRT
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T ILGRAT2 LB, A NRIFI BT, B T 9
WEREBIRRIRSL, AR iz sh, 28 o7
il I FIRELRAF MR AR, 76—,
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LS A NSRBI AT, 5 ARIRIE P e
T 44585 A NSRBI 400, 58— EL 2808 i
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M
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P 2.2-5, #EIRTHPEOIEN O K, 7B, C
WIS Z A 2 8. B, C AHEE 20 cm, /NEkZad B A5
BRI, 285 0.5 s HIRFA C A,

(1) i /NBRTE S — A A x-t R

(2) 3K 55 PN/NBRiE S AR AR I 5 5 R/NBRIINOIES

P MRERIFEHGEB LR GJHE R, TASE FREHE x-t B,

ZAFR R IEE LA SRR L FR, REZ R AT E, SR
AL, WIEIRYG . BRI R AL S A S et ey Rdik &, 3B A%,

BAVEL T K ARG Sk kB B A — BP A B4, RIERE, ToAH T e B
154, BiE-FHALE R R KA LA BZ], £ x-t B L3 R sk AR &, ARIEIE
BRI B B B,

AR EE S BB, E—RABA, DR 0, @d e B2 Ak
445, b, TARKH 5s MRl 69 A2 R 5 R Rag4ass
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B (1) LLO SfERABRIF, W OB S A, WP 22-5. LINERM B 45
TEURIE SN 2R IR AL, FE R BRHOR Fm R BB — I ER , BRg
BIkABLA L.

Fh T/ ER MRS 0 B A N B R ZES0 C ATy 0.5 5, FFLLAR 3001
T=10s; HiTBAMCHZEMBRH02m, FLL, REMHRIEA=0.1m.

44 X = Asin (25t + g,), TTRANERI LIRS — R E R

x = 0.1sin (2t + %) m P
0L ~sgrmmmm o m s
B, LA R AE S — T \\\\ ,///
(iR — IR, 1A 2.2-6 B [N o Jors 100 g
(2) TFARSGEI T = 1s, FIUALER  —oaf-mmeee
&l 2.2-6
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HAA=04m, FFLI/NRIZEIEEE N s =5x04m=2m; Zit5KeEEI)GE,
/NERIESFER B A, A LI/NKIgAIF%4 0.1 m,,

é; e )
BEN SIS E R ER

R SHATHIAA FF . AT, S
A B R B RS 09 BAR

R HEAE KT HRTH ARG, Bl 5,
— A& do, F—AAEsol, feelRaak, ALK
BB TENFEF, eBABESERE T K
Lok 69k A R L X AR VAW i B
G LR R E GRS B, BT “HiET Bt
2 Fak o FAR K 2.2-7  FCAPIASTE G ROAR

Fe do F= sol X AN & 5 693k BAL B4 %) B —
k= d it h b, e BRI % A6 R R RAE,
HATENE 2.2-7 T e B, EAR EAEREHIE, APEGTE, HEAR LS “do” 4 10 AN
B, ERRENE, 204 “sol” 89AHYE “do” 4 10 AN B R AaS, W TRFE] “sol”
Fo “do” B4R Z L, R TlH P —ANFEFHRE, BT H —/AFFHRE,

HARR Ak TR L e Ak

@ SR

BEFRELP, fo—aF 55850809 K5 HE7) A R0 R A
re, mi, fa, sol, la, si, do (&) ., TRNETERECHATH T

vg % do re mi fa sol
g A MIME L do . . i . .
e 1:1 9:8 5:4 4:3 3:2

f/Hz (C#) 264 297 330 352 396
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PEABF TARSE ARG BOHFER, (22,
B, HANM—fr, FREHEEE, FIREXANT
HFBEAAN, TERHM 55, TRAT GBS
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R datl, Ao FA1EZ T ABEF R R 5 HEal o,
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E) so5mm

L —ADHAEPHILE O LWL H KiE
F, EMRO BT, 2 3shHKE—K
ZidME, Baksiag, X2T2seH =
23 M b R R RE S e TR AR

2 B ARz ; x, = 3asin (8abt 4 )
fo X, = 9asin (8mbt + 5 ) , &A1 8Y #khh 2 1
A5 ENMWAFELT S V7 t=08¢EM
AL Z R % V7

3. B 2.2-8 & M/~ iz 3 49 k3 B A%,
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4. HF., THAMEES: Tkt
2cm, ZHkMEAH 3cm, TG E AL 4,
B t=08Fo94e4h 2cm, Loyl ¥ %
e AER = AR A B U A RS
a9 4 A —nd A) B4

5. 22-9AF. THARKFIESG RS
B, HARYE B 5 ok 3 M AN ) 8 B 69 45 A
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EERIEACE £/ SR EoA R oA
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X APIE F) 07

Wiz shEd, o DWEELUT AW 0EE s sh
(1) A Al 25 - g S ) — iz SRy, — A — A I (9
TR iz ) B s N BRI 0, RS, PIIARTEX ST
FIERT, 123l BE S 032 Wi K I Ml BSE v H s W)
Rl T HA G, 2P 85 S aksim 5 —Mhiz ),
XA T B F— R B0 . IEREXD HERT,
WAARTE - i o7 B B U a2 g, AT A 1Y 1R R[]
&7 (restoring force ) .

) EEEEMES S

T 12 sh IR 32 B A R 1A A 2857 T &
ILASREEYR T BT A2 sh B T AT

WK 2.3-1H, M/NERTEO AL P & ) B, Az
BN O0; TEOEAMAT EELE— NI EP, Jit/hekm
BB ZEis 5, /NERTE P oS AR 57 B 1 57 7 4B
Jix, 2 FTRE R SN E 2.3-1 2 k. MWET AT DIE
TELAE/INBR [E] 380 P-4 407 14 111 52 7 0712 2 PR S s g B Ak Y
I I R/INAF = kx (KSR S RE) , FadgmF
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[FIAETEHE, M/NBRAE O 5 ZE M — 7 B QR 3 ffi /)
BR (0] 215 67 B 152 0738 Rl SRS S PR, RUIMT R
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BERTHOBREBFONRKREAX, FREDROBEA X, HETRPALA
23-1 P RRTASEENRE, RBARKM, RADMEA “BRR” & % 27,
X2 ARAKF 0" &7, ¥ Yomm 77 N7 Raw (BRIRP. Q Ak

KAL) o

Iz sh By 52 7, XA FTH RN /INERAH A4 07 7Y
P AE L, TSR AR, AR F=— kX,
Arf “=" SRR FE X,

e bl LOIES], QR R 2 i 11 BA F = — kx iy
B, PikstEizsh. Wil MRNEEEEE
[ EFrZRANSERBEFEUENBRIKNKIELL, FH
SEREOEEMNE, RRrEHMERIEEE.

D) fEkiEzhasLE

SRR IR T TR/ N BRI R AR AN BT AR AL, TR e 1 Bh REAE
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PEEMAEAWTZ L, IR T A REE L BA A
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SR TR, ANERIEBERN, ShEEmN, Nk
RERNIREIT, SIREDN O , FERR . /NEkid 1P B
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HNBRIZEN BRI, BhEE O, FIPESREROK,
RGRPLBE S T HRORIPERARE . X T 332 1 R BN
R —E ARG, IRIFEOR, PULAEEHK,

B) so5um

1. 308 2.3-2 w40 A 4 0 89 7 4 d Lo
PNIREHEBET —KRIES, RENTF., BES
S M A T Zewk Rt KRR N ERBGIE B R )

BF),

4 2.3-2

2. RPN THRFZRZRIFES, 7
MR RIEG) B (TARBATE FIEH ), =
A8 A T Bk

(1) Hm¥ ey —HRARKE, TmEe/LB
2, BAFERRKGERKGHRT (H23-3),
e Kz bR —-BEIEH KT, KEFHAEK
¥ LTk,

K 2.3-3 [ 2.3-4

(2) REERE LA AP, e hk
IREFFF—DNEIEE, TG, DHARIKE
KPR AR (H 2.3-4).

3. MR IE F A AR 2t A SR, ik B
MR R2mMS, Fradsm B E; gt B
BT, Amik ey KR 3 mist, grdds A KL
% AB X 144936 % 52 10 cm, i 28 0 T4
2,

4. B 2.3-5 A X AR 2 B 0 BAR,
FEO0~15sEENEATI M,

(1) TRt 2 MR @ 2 H 5 0.4 s ateg =
HAAAR?

(2) PRt 2| Mk ez 25 0.4 s BF 6y &
AR ?

(3) Mreent 2wy shae 5 0.4 s aF 69 3h sk 48
[ ?

(4) 9RECRT 8] 6 ik AL N7
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AERAF@AEEES, H— D RAmE

Bk, el B RIKEHLE, D
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> FFRCEIERIER —ANE
H: SR ENET AR
wihiE AR, ®AE T
T8 FL A 5T VA 2w

AT BAF R XA
&4, FHAERMNERLA
TREREKR, KB
HAR ML,

Kl 2.4-1 ZpHri Rl 2

44 B EME S

WSRO BN ] 2 A LR B i S5 /NERAH Eb T
DLZRE, BRIV EAR 5K A LA TT DAZRG, XA
BRLUAEEIZE (simple pendulum ), BAER SRS A FRAR AL,
PR, AR, PRSI RHEEREMAR S, T IR
LIk 6 13: U B e

L2) g sisie

AT 477 FIR A RIR W RN A R IFEF?

A LU BRI 2R 0PE LR A . — bk e ir
PEER I T, BHSAR RS MGE I B s —
P52 AT AL S IR A5G AR i R I TR AR

A RS R ITERT

) BEMEISH
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VLI ERZ B F ) G FIHEE A ) Fr BIMEHT. H ) G UT R
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OP [ BEATIA N BRI AIAS x K/ MHAE, B

gn@:@::%ﬁz%

i, SPERIRShAINE JT F RN
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wWhkFR, T2 XU
F=—kx

AL, PR AR/ N RIS DL R R iz Bl

> RO, RIRE
70 05 ¢ 89 E sin 0
EAAABEE

SE=D

o 24-2, MATEH—-NLETHEENIHE, &
HENELET, SEHBEHN, TEHEELTEDINF
9 4 M AR, IR AEAR Loy B BAE,

D ZiEHEHA

— KRR —NR, ERIRSNEIIEE . SRR
T (K24-3) , FWECK ., FAERng a5 MRLE R 34 57
N A T 1 SR AHI XA A
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1L AENERRE, BKMEE, ®REBEFE (BEMAT) .
2. WEMEK ., KkiEgHE, EXRETF.

3. WEMIRE. EXREMME, EKTHE.
RB=MHILTREN RS, TUEE T2 %87

LKW . PR E SR R SR G, R

B, JRIIROR 5 PR SR PR o MR I GG
PR SR Z WA T AE R R E?

SE=D )

BREFER], M meg R RRT (EAMRAT) o RERG R, ZiXAEL
FRAC R B TR R T-12 B, CNa AR 2 W &7 (RRARYE AR A T 232 B 0 5
BRI X ZD?

J
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WT 58K RGN AGELR, SEINEE g i K
TR, SRS SRR IO, B 1T
CREEE NG EASN
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MEWAFTER— TG, AT AL, dk
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H1lstyir 2, S ENAERT ALK
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s Loy BT L FE — MRS RNRT AR
%, Mmit— PR & RTAHE, THER

FAHEEE EX—ANEREH,
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1. —AmAELE, CREIARAT, R
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2. AR 25 8 4E0] 3, DIEHIER T
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Jo 3R Be B B akomik B 1.6 mis’, BEA
7k B 50 RAIRZHZIN % VBT ?
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(1) ¥, ZHANENZERZLZ S 07

(2) VA4 09 7 eV A 32504 & - # 4 &
LA IET ), Nt =04, TH—RF|K
& mRALA R, FiEHIH TH2EE? ait
LTy iR ?
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(1) FHRIEAPeHET AR EIEL,
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MEMABUNS, PEMEEEIE ), MR A 1S
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A48, ZORE e s R, A 2 e e
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Il SCIesRE
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LR, YIRS E LSS, I E AR AR

E&%‘ 5i1ie

1. & AAm, KEWARRE, 4%kl
HEA Imﬁdﬁ,ﬁ%%wﬁﬁﬁ%o
B—R, BAefTiR FIE XA IR AT A
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B R R/ N ek AR, B EREE, B RS S
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EEZENE 2
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BT RE TR E , AR5 BCF- A A il A4S
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AL IR XA E I (R, RS AR SR AT
e WA e, AR T A A I R o

[l 2.5-3  BLKRE

@) 535

1LEREZMNETE ik FeyFiP, T
vy 6 AR AR R T R A G, AR SR AR 697

A PEE Tk Fmukey | APk ke, I
HR TR —

B. BHRAZTHFM TR, KR

C. AT1 Y AR —%, As@n=,
Tras et F IR, HIBAKK

D. Azl ERMFBEMKEI, XHALE
FEHEK

E. Badgsk, MIZRZE T4 F A4t
BY, T F4BERM 50 KA PR g BT R t, 1)
iﬁﬁ%ng%

2L ERFEEBIRA a, b AMEEZ
HE TR AR, MFT 6HFTIHHIEL T LRI

o, A ELLA P Q. AN EAK (B 25-4)
4B RIHIE, FREMNZANEETLE, &
WAGE R a, bR £ RGEREX, wRAF
K, B F H AL Fe A

a/P 0.5 0.8 0.9 1.0 1.2 15
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T REREEMGRE, SAFE
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ReEkELY, AFERREERT, &
MELEFHF, Bl —RF AT LMA
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K 2.6-1 FJEH3hEH
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I S IR T S R RIS, AT P AR T
5 ARG SN TR B0 T M Rz 3, A ) s
REIRWIKE, hRGEA S WTERRE, AT R
PR BAR A [ A R 3, HAR SR AR 0 BB S0 (natural
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