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WHEAEELR

RE A

REHIR/N A=A

REMEHE AA=A, - A,
RENZEE AA=A|A| # AA
REHTT/NE dA
REMTEI/INE dA = d|A| # |dA]

123
W FTES BRI, %5 A = kt, —HRA dA = kdt, W A=k / dt:

t1

s dA = fyt, WA= [ fede.

t1



W32 % — . H I %
AL F—

T HFF A (point mass, particle) B HlARIZSN (mechanical motion), %%
Bl &% & (reference frame), FiEE—EEH EFRER (coordinate

system),

JEE BRI B ALK (position vector) r = i + yj + 2k iR, BB FHEE
3% cosa = %,cosﬁ = %,cos'y = %, 2 cos2a+c052ﬂ+cosz'y =1,
HATE Ar BN i (displacement), {£X |Ar| # As, {H |dr| =ds
o BRI S B35 (kinematics eqution) r = r(t), HEEN
r=>z(t), FEX z==z(t).

SHTEE, R ERRENL, B

Ar

SEHSIHERE (average velocity) v = A :

N _ As Ar Ar . .
PRIEE = O £ 2 |10 RSN

N . . d
(BRAY) #E (instantaneous velocity) v = d—: ;

A SR 0 = ol = T = /07, BLEHORD, FRKIER

dr dr
kT

v =

DR (acceleration) HZEMBIAIMES:, XEANHEIR,



GRERRD =

=R AT HiEIEEh (projectile motion) feH: 18 (range), DK BEIREE3N
(circular motion), XEIRATAR—MEATHIZRIEEN, FEEEHYIFFIEA M HAL
REHRA BRMFRAR (natural coordinate system), FERE X :

AR (angular displacement) A
de

A E (angular velocity) w = T v wxe
y . d

AnEE (angular acceleration) a = d—‘:

. : dv dv
PIEIANBERE (tangential acceleration) @y, = 3 & = pae + n

2
BERINERE (normal acceleration) a, = U—en = vwe, = pwiey
( ) p p
dv dv v?

EINERE a = a;+a, =

FTRRETA: + 7611 = p(ae; + w’ey)



3k = W E o N4

BAPR BRI BIRR R, IRHTIEER. EX

JRL (center of mass) YHEATRE S AL, r= széri (K

f:jm), FEATHRYIERZ SRR RE, DU EYMARRY

TR IEENRE, NTRER, BRATATCAZERE N (internal
force), ¥ BEBM— TR L. R3Z FMT (external force) BB ;
Hi 2EVBEENMEATHPE S, EMEZIINREENIER

BRI IR R R R, EERTIAE TR FOREIR
TS

r =

A A —

HgisE—E R B 1R B R (law of inertia), RERBMENEE, R
1RMEBRR (inertial mass).

B R F = ma.
SR =R Fap = —Fsao



WA R P =

Zh& (momentum) p = mv B—MFAEYHME L3 ISR, Wi 5 F 25|

EXMEHREHER, F - %

i (impulse) I = / Fdt, EFE Fdt = mdo;

BHEEH (theorem of momentum) I = Ap
HIEREER: WA EMEERE, I, = Ap;
IR, MEEAERFIFRA A7 (impulsive force), —fREFFE
SEEHE F, XRMES, BHE I = Ft, #EIRHF2iET (R
ERILENHE);

hEFIEERR (law of conservation of momentum)
Y Fy =0= Y p=> mv="HRE

B ETHEIXIRE > <

A3 (angular monentum) BIRHE) L = r x p B—FFRIEDE 8630 IRE

HIE, T M M =r x F 25[@XMFEsIIREHER, M= %o

FshESFIEEMR (law of conservation of angular momentum)
S My =0= Y L=8xrE, WIRFEEsH, BHEKFLON
HERER, RABEZERNAAETINBRERER O, A r, F
HE, 7% M =0, FHRASNETFERRME.



s WK
Ih (work)

dA=F.dr =) F,dz;
A A

AL PIHZHEN 3% (power) P = 4 = F v, TR P =

BNBEEH (theorem of kinetic energy) A = AE,, A ARKIBIEEERH
AE, = Ay + Apo

PRSF ST (conservative force) REMIARMER R, SEMAKRETLR, 525
R HRAERSF /T (non-conservative force)

A R 0, B 75 Fpdr—0

5 3588 (potential energy) FIRR Ay = —AE, = / F.dr, 125564
IEZ, FHaeRv
S Al EP SR

B Fo =mg, ENEE E, = mgz

B F = —kz, WHBHE, ékmz

FEIHF = -G, 31086 B, = -G (B

r — oo N[ IBMFR)

mmﬁ'é E=FE + Ep

HIARBESFIE (law of conserbation of mechanical energy) RERSFN S
I, AE=0, Ex + E,

TheglRE SMIFIFER T NI SN UIMEE, AE = Ay + Apyge



Y 39 % = . P B Fuh e

W FREEE BRSO, BT MM (rigid body), R MTEHAREN RETT
(mass element) dm BB S BT, B —FE, Nf#EE E3] (translation), EMERER
FESESME. A, BTRIERENE, EHIEE 5358 (rotation axis) #3h
(rotation), ESEHIFRFEMAZNN EMEES (fixed-axis rotation), HIEA R SERIE—4M
BT RS P A E S M — B ERENEEEZS, Br Lw Lv, FIENRE
HERAEFM, LR RRE, DUEARTA,

FE) E O3
MR T fAEE 6
R ) HE v FEE w
I a FINEE o
B | &4H F GHE M
HARRA ) M5 FE m e J
k| 4 F=ma MR E I E R M = Ja
Ih | 1 dA=F-dr T dA = Mdé
Bl e p=mv fashie (AEHE) L= Jw
i | FahEhit B = +mo? HHEEE By = LJw?

Heh BEEiRE J — / r2dm, KGRI, B ARSI T — [m, Heh
L BFRASIE O IER. EIZ S5 M — rF A1 3B L — rp.



W3 A k& HEG
KRB EAREF —

FEHXIEJFBE (relativity principle)
EATERRIER S, YEISMHEE. WEzIRNE ETaLAS
TS EIE, )

FHEAZE R (priciple of constancy of light velocity)
FEREIRERS, SBEAKEARZE, Blc=3x 10° m/s;
FREYHARZ IR EA A BB YEE, Bl v <co

TXH, BAMERTR K K PRARE, b K R2H K RKOMEFR, DUEE
uwifE « MIEMIEELEZE (52, KREHLN, K RZR2IE30H),

A -

Lorentz 28473725 #t (Lorentz transformation) %% K, K' f1— 1344 P,
RTEK ZRFHAER, PEEMNMEt KETE (z,y,2) B, FEK ZFHY
NBEXR, PRIENHE ¢ RELE (2/,y,7) 01y, B

, r — ut
PO
V1-—(u/c)?
¥y =y
Z =z
WA A =
t —uzx/c?

t= ——
1—(u/c)?



dRE =
HEWEEDNAT, BN SEEERAR

Y Yz U
T —uw,/c?
I I,
Y 1—uw,/c?
v = vz\/l_(u/c)2
i 1—uv,/c?

U E=HAFEHRSERIER,

RERMHBZEDEF =

#F ] F o
Al — e EIZE T MESE SR 2 R — IR, B IR AR

(relativity of simultaneity).

FERR LM K RIS (BWHREZ), B EBRTE (proper time) 7o
, TFEZEHRY K' &R HIE ] (& RAE K RPWEEZN K+
RERNEHNE, S50 R BN 5 1 AE, SRE NEES
(time dilation, BRETMEIEZRK. BEPAEE, &K phi), Eif,

70

1— (u/c)?

T =

REE 2

FfOlH, 7E K AFPWMRINKE (& RE K RPUEEZEM K FE
PMERIKE) &4 KEBIRYZE (length contraction, &R R4E), HI

I =1o4/1— (u/c)?



KEMHW/Z I NG =
i 5
£ K 20 K' YRR R (Sh08k 8% i), B AR SRR
(relativistic mass)
mo
1—(u/c)?

BEEFENZ, EKAZPUN K &2HHEE, 57K Z290N K &+
IR EEMEEE &2 BRWEE D), #52 mo, Bl ##RE [static mass, [H
FRFR &R LR E (rest mass)]o

m =

it ¥ Lt
RERIKIASFIE, JBEINTH) KEEE B, B IERTARSEE KRS RED B8 (rost

energy) By, 388 E; i RBERFR (mass-energy relation)

Ey = moc?

E =mc —Ek+m002
E, =E — Ey = mc? — myc?

v 2o\

SHRKIFSFIE, 2 B, — tmo? = L REEA, fig fxtie
BER-BIER AR (relativisitic energy-momentum relation)

E* =p’c® + E§

48
=



WAL . AR E AR

R B (thermodynamics) F1 GiHHHIHEE (statistical physics), SBshHEIS
(kinetic theory of gases) BAHPHEZMHSNE, BERAZHAE, RERXESTFH
FLt SR (microscopic quantity), FIDARRREEZRIIZIR MR (macroscopic
quantity)o

B Y T SPEA (equilibrium state) IS, S22 N AR JERES
(nonequilibrium state), PEFZASLRR 2 RBSIEEIRZS (thermodynamical equilibrium
state), BIEMATERE, ARSI FULTFARNEERNREHZF, MREGS
SPRBATRBESME R IR, MARPHES, i EHEZ (steady state),
RS R (state parameter) BE G, IECHIAPRSZ MBI EF—RF | EIRSE T
PRI, BN AR (quasi-static process), BX BT (equilibrium

process)o

HARS AP TTE (equation of state of ideal gas)

pV =vRT or p=nkT

Hov (HHETE ) BUBENE v = -, AIEHEEFE n; RNdn
TRUFNE, TRAAESTREEn =1 R =83141/(molK) 2 &
BERMAHEE (universal gas constant); k = Ni; =1.381J/K & B/REZLEH

& (Boltzmann constant),

SE



2. x5

fE¥ H—

R BERI S BB (equipartition theorem), BIFH i > HHET,
AR HHERF B8R
— AT T EE) e

— T IT BB RE

Vs Ry v AR SR RE

1

t E P (degree of freedom) 43 TR DAESl, RILA%Esh, Bf1A H HEHRX L
ZE& Unity, ST LIESINSME—THEE,

BRF i =3, BN,y 2 ZDI5ME;
NHESRTF « = 5, FNEFRAERFHME, 2F 0 5E ¢

WHE=FF i = 6, SB=DRETFREER.

|

Er — EkT
_ Lo 3.
£k = 2m0v 3
| Skr, T
— 1
=g = Shr, WIERUR T
KT, Mtk =T

E=v-~RT

2

B3]



R s
X F P =
D7y IFRIETH D!

D FERBIAAEREL (speed distribution fuction) f(v), BERZEE TT;

+o00

IH—f4& M (normalization condition) f(v)dv =1, HERBEMR
0

TY;

EEERATRAN =N [ f(0)dv, RERBE TS

EETIE 5 — / i 0w, HEEX <
0

HET I o — / R )y, EX? T
0
SRR WL R HIE

B H~Fe-4E AR >0 BRE (Maxwell speed distribution function) f& -
BH SRR, BEGRUFF oM, X7, HERISELTER:

HBRPIE v:
. \/8RT_ 8kT .

M T\ mg
TR v, =v, =v, =0, FRBTFHEESENHELZEBiz3)
MRz, BEA—BEE;
T EARBERR (root-mean-square speed) Vpmg :

/ / 3RT 3kT
Urms = 75 = 5

S = o2 17 RT SXAT UGBS o R AR,
H

BARSISERAR p = + mov2 = Zne, i 5 BERETIX
H;

BIEAREZR (most probable speed, HiZ% LB RAEXT B ATER) v, :
o JPEL _ [T

- o
M mo



e F =
5 T TR SR e B
Is H— M PRI EA FRESITERE, B (PY) REsEE

(collision frequency)
Z = \/2rd*n

BRUGEERTER — 3 F 5 Hizsh i g, B P EmE

(mean free path)

S_0_ 1 kT
Vord®n  /2rd?p

Heh d RO FERER.



Y 32 5N . BN B kR

PHEEBER (zeroth law of thermodynamics) A-B-C, 7 C AHCEAF, N A-B R
T,

BN BIERGE (thermodynamic system) FF7E YEREAIT R (quasi-static process) FHfF

2

F:

A -

R BB —EH (first law of thermodynamics) 6Q = dE + A, B

2525 (isochoric) ZE& JK (isobaric) S5 (isothermal) 5 X (adiabatic
i % % pV pV?7
B/ Cn | Oy = 5B Cpm= (3 +1)R 00 0
XFAME L 6A 0 pdV = vRAT vRTdInV —%d(pV)
WEEHE dE | vCymdT vCy mdT 0 vCy mdT
W EE 6Q | vCy mdT vCypmdT vRTdInV 0

[BE/R] WA EE (ratio of [molar] heat capacities) v = g";’m = #



K P =

— PRI ERGE— 8EF (cycle) FAE =0, A=Q,

RIS AR T) FURIEHIE T 2 [ T AR — U R AL AT
AISHLEE, Bl <1- % s T RO L (UEIEIERR),
ILEN RiEEHE (Carnot's theorem), EHRBEE W T HEAR:

| — R RETEA
A _ Q1 — Q> T -1y

FAHLIL (efficiency of heat engi =
(efficiency of heat engine) 7) Ql Q1 T
T.
VA R B e w Q@ 2
) A Q1 - Q2 T —T

P H =

IMNL RS (isolated system) H{E{A] A (irreversible) T2 S A Z A
% (entropy) 41N, RABTE AI&E (reversible) fEEFRH, REHMEEFETF 0, X
7= IR N3 (principle of entropy increace). ZRFMHERITE AT

05 = (%Q)w

w’ W RREGR BWIRZA (macroscopic state) 58 $WIRZS (microscopic
state) £, B B/RZEBRZAR (Boltzmann relation)

S=klnW

Heh k BEH.



