MIERE N R I HHM

%iﬂ FiE
&7 AF %ﬁz

TR OigE EHE H E
S T % T F FE W
%EE H—TF BEFE
i 8 ZF dk FEEA
KEHD XNKE FEEX

v % £ % it

e[ AN



SRS

KNS EP S N DO SRR IR 7/ YN N i PSR AT R A0S (o5 7 B R e o ST T A S Y IR SN
R TR R D A L L TR R A A 538 A R D WK I il e B ik Bl 5 S AL RG o
e Otse JE T B R s R IE S D A B 13 O BT SO BEAY A B Ml B 0 S DU 1 ] 3
T2 AR URTITAT B 24 i A B A AR 5 0 ) B 2 el D i R Y — S8R T R Gk AR R R R DL LY P
ABEAT T PR S A2 ) 5 B A TR SR A SR JORE RS B PR BE TR R T T IR
ERIRAE 24 DRI, f R AR R S B DA T BT ML BT O B R 44 BR O 5 SO IR | H gy B BN
PR — | T B R SN RO AT S S LT 3R IK T W) B A R DU ) B 2l R
F W I DU B Ll A 2R A A A B

AN BRI T o S5 A R B AR O e B AR B 2 AT A el Ve TR e L Al T L TR RS
Bl (0 WU 0 W TR A B T AR F Fy Hl e Mol N R Z 5 51T 2 A3 .

WRALET A ,

BRI, %R 010-62782989, beiginquan@ tup. tsinghua. edu. cn,

B EERS% B (CIP) #iF

W Bl T A U R AR R T A . — LR R AR L 2022, 11
Yy BIE %l 3 5 Hb
ISBN 978-7-302-62040-2

. O 1. Off QF- OH- M. OYHEE—RIE—mEFRL—HMN N. DO4

] BAS 54 CIP 8088 2 5 (2022) 58 191951 &

BERE: KROE
HE&IT:
BEKR: B ¥
BRI . X
HARZ AT I A K5 i it
| HE :http: /www. tup. com. cn,http: / www. wgbook. com
oo Hk. dERUEARRSESERT R A B BB % 100084
# & #l. 010-83470000 BB M. 010-62786544
HBEEIEERS: 010-62776969, c-service@ tup. tsinghua. edu. cn
RERIE: 010-62772015 . zhiliang@ tup. tsinghua. edu. cn
Bl 3 & Wl HIEE A R A
& . 2EFEeRE
F A 185mm X 260mm Bl 3. 17.75 FooOH 129 TF
RR & 2022 4F 11 A% 1R BB R 20224F 11 A48 1 KEDRI
E  fr: 58.00 0
P g 096099-01



BEARLRBRAR RERmERGIRP WREFENLT — 270U %
R HN B EALEST I ERGERANR ALGE L X AL LT, AAEXLHLRE
ARG EATHHFZEREATEA TR AL,

M AF SR RN 2] B2 . HEFREAMELARG B FRHE LR SR E IR
L ELRBTCLEZABGRLELEIAANELZES, BRAFHRLRETHFFRESFT LR
R EXHM AR AREREIE L XRGRES, BERIFOHETE L KE
K Folk AR RN IR IAD AR F A FR A R b & E R

APHFEYEFELRERT ZIAXRZIYRFHVGERF RN FHAFEFI
REHHIR PRI R BEFZE LR BERF AR I E TN AT HEA — K
SEMETBYALT B M THERNNITAS, REFLEFRENGF T FXAURIEEEL
B — ek IAMAL AT MBI ONR, FAFIERAARGT —RELEILER
B8 3% B0 K -, W AR R E Ak 3E3E AR, W R RS,

ABPHEUAOREIA LB BLIEIRHMYRE . LE— L L L REPRBRT S
Wey A2, R X T ENE L  THAARILHR R AEANATAGNBXELE R LB XY
BERAMXEFLGARAE MEA HEAEARMER, LESHEFRILADL AR
HH TAEE Fo A A R A4 R+ e 5B AT 5 3] A AR 8 A AT

HEEHMBBEHATRERPRETATEEZHE. OARLFEZET LA, RUTAMEH
BMER A TRAEA T AFRITERALEL;Q NELEAEA, B HLFEL LME, I H
BB Q AEHGHBRXETANBRAFTILE MR TRIFIREHAL ;O TF 3k
BRSO ELEL, EERBEHEAILEATAP RIS BHEXLE Ok HFEd+
LEEWF IR IR LT A REGR S R TR T A RHET,

ii#ii’—24i%,\i76/\$m EREAZRARME T ELA — TR E, F—RAOLIE=
N F— 3 ERNBAAMEFELEE T @ IR, BT KF 66, %%ﬁn*ﬁi
BT @,%—?Jk%1£é’lff%$ ik Bk L6 R VBIF RESE T B AR ‘P/fi‘?ﬂk%
: i%—*—é‘ S EBNBTHELFEL ML EREN LAKEN sREMF K EIF; F
ﬁ‘?lk%iiéﬁ]’aw—mé\al\_/ﬁ’—f9‘:5‘3\.3}7%\5"5j] R0y 2 44 3h (k3 5 K 3,
%Ez’irl‘ FAF RTHE FTAF AAFEF %ﬂkx@:%uﬁ,ibiﬂi%%‘lﬂﬁv%%%‘
”Jﬁlé’aﬂj‘la‘l EHEBZIGHERBIPELBELRIGIRASHE T 35X BI3EL &, **=Jli
LETHHES %Jk&i%}“l’é’)-‘ﬁb”‘mixﬂéﬁm/\J-Jﬂﬁ’)‘?%ﬂlf‘]é\’fif‘%”‘lﬂ 0I5 L
B EE EMRA A WK . FA A KERE. mﬂ@l"]é\,i‘ﬁ—ﬁﬂ‘/\
Bk —RPLILE flﬁ%ﬁiﬁ%ﬁi%%ﬁ@&&éﬁlﬂ- MEAREFENGAE, WX

ﬂ

%

n\.\



i

Bl

ARy EILET TATEE AR HHEE LT RRE LR EIIF HERFEEBIL,
M F— BRI KFH T AL R ERE ERASEER TR T A&
LD A F R ER MR i A,

APG—F_EAMNEE FTE B E;F = FUEAWIRE W . G55
BB R FNELHEE MHR B—FHE, 4T FWEIHRs R RFE TR, FHB,
RER NNKE EZAHE, AL MM AMT & F RN T4, KA,

RAVEAZ TERIERB LR F B @G HE LK) P o350 EF N5, EHE
WX B EEHRALRYFE, I RMNTEATEZER L@ TH. b FTXFHT
BE L GEARNET K BSR AR —— 2, R AALRERE,

W T AEH KA PR AR A R R R R S0y i ik R e BT £ 45 3, AR T AR AT S B e
5 &einl

ThEE
2022 £ 9 H



Unit One

H

LESSON 1

1.1

1.2

1.3

s 2 | T <
10101 WFRRE A Y BT f) oveeeveeveeveesnennnnssansenneensnsre e sit seaesaeesee s
1.1.2 W\ BT [ TR IR S e veevennnnnseneeneessnssneneissnnansaensee v
R, 0 S

1.2.1 Introduction(B| &)

1.2.2 Space and Time (I [A] 523 [H] ) wvvveennnneroneoneaneemtiiiiiiieninn,

Ll BB H I RBE-1 WHTA

LESSON 2

2.1

2.2

2.3

Py B L T I 44 AL A R

7 R A =1 R R T T TR PR

2.1.2 ZiEAfkrgsrs..-
2.1.3 b gt ng Rk

2.1, 4 BUAAEITIIHE woveeeverersoeerrenreonierssreiiennsee it seeees e eeeaeecae s

1 RO
2.2.1 Vectors(%ﬁ) T T
2.2.2 Properties of Vectors(4<m i)

2.2.3 Unit Vectors(F J i)
Byl H R kA2 AR -

LESSON 3

3.1

3.2

Py B o LD T A T
L

wwwwwwww
~ w DN

1
1
1
L
1
1
.1

oo NN Oy Ol

Aol T ]

%m%mﬂmﬁ""""""""""""""""""""
(T FH AN FAI B T A wvvveveeennoeeneesnennnenesnsnnseneseesseanseensnennsas
T FRAFEAHT ] veevneeeveennsoneeeesnesienssnssenneeesneaneenseenses
G [ BB T veevvoeeeeernessnenssneisennseereaiieenseeanas
PoUT i FRE B TEZS weveeevreensoeeeeennensiennsnesonnseesnenieeesnenses
AT MU +evveevneeeereennennnennenenntenteeesae i eeeaee e eeaee ae s e
T ] J5 B R TE evveeeveernrnnnennerennsonieeesne i eenaee e eeeee ae s
S T AR PR G2 ZHTRIZE R wvevvreeevrenreoreeeesnensiennerereenneeeseennens
. 22

. . . . . . . . .
© © o0 o0 0 N o Ol Ul = = = =

—
(e

e 12
e 12
e 12
- 14
+ 15
- 17
- 17
e 17
. 18
. 18
.« 19
.+ 19

20
21
21



Il
m

x

3.3 TlkdiEw HERERE-3 RE R FEAREEE -

3. 2.

1

Linear Motion with Constant Acceleration(2J i3

3.2.2 Projectile Motion(Jil{&iz 5y -+

LESSON 4
) A e T 1 A TR -

4.1

4.2

4.3 LAEEFEHEREE-4 Al Wl oy B bR

4.1.
4. 1.
4. 1.
4. 1.

4. 2.

1
2
3
4

1

ZAH B IR R REMCR -
il — S 4] 1 s i B BUNF -
‘F;—‘—»

A S

HELIBE) -

+ 23

+ 25
< 27
- 27
- 27
- 28
- 28

< T P
LAY B ] T ve oo veeeenveeneesnnnns

Circular Motion (|8 J& 32 3h)

4.2.2 Relative Motion(#HX}3i2 5h)

29

+ 30
+ 30
- 32
- 33

Unit TWO 06 000 060 600006 600 000000 000060 600006 000000 060 600080 000006 000000060 000000 600 008060000000 0600000000000

LESSON 5
W) B 2 Y B R HE
[RJZES LGS wovee eenmeernmeennses eneaes sueses sresensae st ae senae ee e eas s ene
FEHE IR wveven e venneeen e ees e ee e et s ere s saeaen sae s eae sen e ces e
ﬁﬁwﬁ”mmmmmmmmmmmmmmmmmmmmmmm.

5.1

5.2

O‘IO‘IO‘IO‘IO‘IO‘IO‘I

1.

1
1
1.
1.
1
. 1.

1
2
3
4
5
6
7

%mwﬁ
PR e -
FR A#DB

Lol i ) -

5. 2.
5. 2.
5.2.
5.2.

5. 2.

LLESSON 6
W B 2 T Al S v Y 5 ) B 4

6.1

6.2

6. 1.
6. 1.

1
2
3
4
5

1
2

Newton's Laws of Motion(ﬁl:@iiéfj]fﬁ%)

Newton’s First Law (21555 — 2 &)
Newton’s Second Law (415 5F — E &)
Newton’s Third Law (415 %8 =& &) -

S o
FUHE wenen

Gl i i

6. 2.

1

Work and Energy (I #1EE)

37

< 37
- 37

37
38
38

.+ 39

.+ 39
.« 39
eee 40
e 40

T

.o 40
coe 41
- 41
The FOLII' Fundamental FOI‘CGQ(M*‘#EZ’Kﬁ) cec e eec e et ces et
5.3 TAbTOER HEIRIE-S e LA -

42

- 43
- 44
- 44
- 44
- 47
- 49
- 49
6. 2.2 WOIK(TJ) voeeeeeeeereennannunuisuenntontereeetertennenneasneansaneaeean
6.2.3 Conservative Force and Potential Energy (f£5F 1 f13#HE)

49



6.5 LA BEMINFAE-S FOR IR DA RERERIERA e

LESSON 7
7.1 WER R T A S5 R AE

7.1.2 i

7.2 #?ikﬁlglﬂli

7.2.1 Rigid Body(Ki{4)
7.2.2 Law of Rotation of a Rigid Body about a Fixed Axis(KI{A % il

BE F A2 ) evvee e een smsae e cet sat e e st e s s s s e s e

7.2.3 Torque and Angular Momentum( JJFE I B ) cevveeveeveeeeecnen
7.3 LAPEEE RIERE-T AR R IKBL ZERE e ereen e
- 64
- 64
8.2 gﬂ%m@&mmmmmmmmmmmmmmmmmmmmmmmmmm
- 66

LESSON 8
8.1 WP LV IIBEFE B L4y

8.2.1 Oscillation(¥R3)

8.2.2 Description of Simple Harmonic Motion( & i1z & FU iR ) o eeeee

8.2.3 Damped Oscillations(FHJE & 3)
8.2.4 Driven Oscillations and Resonance (52318 9z zh fl1 3t 4R)

Unit Three scccceceececcrtetettetiaiaieetttetettetessettecrcetessetsscstesessosestscescscescscsccscesancss

LESSON 9
9.1 WyHe L BEE AR A AT (—) -
9.1.1 RKusitgmyntr -
9.1.2 I‘ﬂﬁﬁlﬂ"]ﬁ'*ﬁ
0.1.3 B AP HT covverereneri i
0.2 LN FETE R f3 e e veronrrenonrnmneeieii e
9.2.1 Thermal Equilibrium and Temperature (G- & i3 &)

9.3 EAEIER I -9 PRI B R S KBS -
LESSON 10
10. 1 P2 £ IE ) £1E MR -

10. 1.3 #1id that 1944 W& [A] &5
10. 1.4 FEMNAAA T4 E B MBI -
10.1.5 What 5 that 7E5] 5 F 18 N A) A X F1)

10. 2 :I?ﬂkﬁéigl‘?ﬂii e s e ee ee eesoneaes aenans aesone ses esens aeseneses esane sesosesnseesanssosese

10.2.1 Heat and the First Law of Thermodynamics(# } #4 J72

58

59

61

66

66

- 67
- 68
8.3 :’z:lléy% ﬁ»ﬁﬁ%@ K V-8 _zﬂ[ ﬁi/a\

69

e 71
e 71
e 71
e 71
e 792
e 792
e 74

- 74
9.2.2 The Ideal-Gas Law (BHARS AR GEFR) covvvereroreroiiiiiiiiiiiiiiiiiin
< 77
. 78
- 78
10. 1.1 FIBEMNAJAIG] GEIR] ceeeeeerreereneoerntniiiiniiiniiiiiiniitniiiinenenne.
10. 1.2 FIEMNA]SGTE T TETE it eeevererreeeereteienniniiiiieniiiniiiinennne.
- 81
- 81
- 81

75

78
80

81



10. 2.2 Kinds of Thermodynamic Processes(# Jj 25

A‘/v‘ 1—‘—»@)

10.3 LAl difH HRIKE-10 B -

LESSON 11

11,1 P flb sl b i =i A -
—EQIEM/@E/‘J?!IEJWQ
TEIE N A] GTE TR TEIE [t cevcerveroreernmneonesettnnninteneieaneseeennans
- 89
—,E:—IEM/—J% fﬁ%@,
Z(E‘E,é m% that E@-EIE‘M/@
- 90
- 90

11.
11.
11.
11.
11.
11.
11.

1.

)_l)_l)_l)_l)_l)_l

~N O Ul A~ W D

i 1] that f) 4 I ] 5

JE N ASBE A that M A) 9 3hiA)
AT A that NAJE B 3 =05 0 3hiA -

11.2 g&%m@&.mmmm"

11.2.1
11.2.2

11.2.3

11.3 B HEER FHFEIERE-11 FEE B o
- 96

LESSON 12

PUN Y & B ~D RITRIIRLD

83

- 85

- 87
- 87

87
88

89
90

- 91

The Second Law of Thermodynamics(# 72255 " fE ) eeeeeees
Equivalence of the Kelvin and Clausius Statements(JF /R X FR A
- 92
+ 93

558 57 B W 35k 09 S A 1D -

Irreversibility and Disorder (/4 °] ¥4 5 J6 ¢ #4)

12.1 W PR E b Sy v il 2608 N A) RIS 18 )
12.1.1
12.1.2

12. 2.1
12. 2.2 Traveling Waves({T3%)
12.3 L3 HRAE-12 908 Wk

Unit Four
LESSON 13

e NCINE

[FIV 3 DA weevenennenn et e e s e e
R | R £ ] B T T T TR P R
Waves(JE B ) veeveeeeeeneenemmmiiiiiiiiiii i

13.1 Wy BF g o ad @i v A -
A JE] PR TE L] veerevervensnnsseansansonsonensennsansnannencneensaeesensneans
Hit 1 R P AT] +oe v emmvomenesnnentontsnttntintonsoeseesee s annnanreaseeene
R PR R E P AT +e v venvonvrecnnensontsnesneansonsonsonensnssansnnnrensencns
H B AR TE PAA] oos0es 000 sossrsrsaarnesnunsnucontesseesatossassasssessossnsars
485 LR T L 7]+ oveemnvonenesneentontseeseeansansonsos e nnnannensrentneane
E A s Y N O NP
TE S AR TE: PR AT eo v mesvonsnncrseenaetseteneessansnesossssassansnaesansancns
[ 3BT AR TE: IR AT] +oe vvvonvonsrecnnennonesneaneansonsonsnnensennsansennsensenns
T AR PAAT <o cvveevonemecrseensetsnteneersansocesossssassansnnnsansances

13.
13.
13.
13.
13.
13.
13.
13.
13.

1.

—_ —_ —_ —_ —_ —_ —_ —_
. . . . . . . .

© o0 N O U k= W~

91

94

- 96
eee 0B

<. 97
- 100
- 100

<.« 101
-+ 103

- 107
- 107
- 107

107
108
108
109
109
109
109
110
110



Unit Five

B =
13.2 LV BT ] 0 e e eovenevenansennaneeeeteieitti ettt ittt ittt eeseeceeseeseesee e []()
13.2.1 Introduction to Electromagnetics(HL#52#5| &) - 110
13.2.2 Charge(Hi faf) - 111
13.2.3 Coulomb’s Law(JE L SERE) eerevreeranrecianenencienencienincneninenenes 112
13.3 LI H HEIRL-13  BE2E W HE A 1 - 113
LESSON 14 ceeeeeveeersncesnecrneennes . 116
14,1 Wy Lol S i b A8 25 1l 4 DA ) - - 116
1411 BRI E i A - 116
14.1. 2 AEBR A E i A - 118
14,2 ?ﬂkﬁlﬁlﬂlﬁ 120
14.2.1 Gauss's Law(%@?ﬁilﬂ) B S A0
14. 2.2 Conductors in Electrostatic Equilibrium (544 i) i i S ) - 120
14. 2.3 Capacitance and Capacitors (L2 FlH A 4%) - - 120
14.3  Llbveif i R KE-14 BERRE - 122
LESSON 15 - 123
15,1 Wy B2l 3ifs o i A 8 1 2h i (—) Shia A g R sl 44 3 - - 123
15. 1.1 Bhial g K- - 124
15.1.2 Bl ZGTa]eveeeeeeerecenenentniitiieniiiaiiiiieitottaiitcicnttcaieccncneneaes |27
I A | R ] B R R R R P PR P P PR PP PR TR PP PR PR RPTR PP PR PRRPTRPRIN, /%
15.2.1 Nature of Magnetic Force (f 1 i) 4 J§i) - 128
15.2.2 The Biot-Savart Law (5& BL-F# /R & ) w129
15.2.3 B due to a Current in a Solenoid Gl HLIZZRE BUREL7)  woeeeeees 130
15.3 LAbEiFER HERE-15 ek F’y FH - -+ 131
LESSON 16 ceeeeeveceennes e 132
16. 1 Py B2l 3if o i A 3 1 2l (D 43 3] - e 132
16.2 Ll e ih pe e - - 136
16.2.1 Ampere’s Circuital Law (225525 B 2 #) -+ 136
16. 2.2 Magnetic Field due to Varying Electric Field (578 4k ) H.3%

16.2.3 Elfect on Magnetic Field Caused by Magnetic Media (#41 5t
paR ez A E-A1 ) JRTTRTTRTTRTPRPPRPTS - 138
16.3  EAbEH HEAE-16  FE A WM 450 - 139
- 142
LESSON 17 - 142
17.1 W R Ll Seif b i m) 3 A () o - 142
17.2  Fp B b k- - 147

17.2.1 Faraday’s Law of Electromagnetic Induction (3% 58 i, 0 J&& I/



17.2.2 Lenz's Law(BBRER) -+ PP B

17.3 LB R RYE-17 W LA 2 ccrveeriiiiniiiinnn 150
18.1 %IE%%JJ{.%IDIEE/JIFEII* HiEA B 3 |
18. 2 #?i[iy%lglfﬂb& e, P I %)
18.2.1 Maxwell's Equations(Z Fellli 55 F7RRLL ) -oeeveeevreeeesennnecneaeenss 155
18.2.2 Electromagnetic Waves(BLREIE)  eveercescrnsensrniinininennes 156

18.3 TP iER FHFEEE-18 WH T H HEFIZE cvereieiiiiiiiiis 158
LESSON 19 . ceeetettetititattttietstistsstsscesees |50
19.1 WP L) BB B R RE F B G o eveeereeerrenressieeesneiieeneee i ennseesnesenees 150
LR R S | 0 ) B T T T T R I 1!
19.2.1 The Nature of Light GGHIASE) soeeereereneeesaeineiienenneeneaenes 164
19.2.2 The Wave-Particle Duality (JEBL " PE) cereereereereereeneeneenees 165

19.3 EpHEIER FHERE-19  BUFEIUIEII ST coeeerereerecmnnriinnninnnnens 167
20.1 Wy HR ALl T ) ) T B U B ) S e e e st e 168
20,2 LV BB JTE eee ceevervnererreenteittitiiiiiiiiiii s i eneenees |73
20.2.1 Reflection and Refraction (LI GHT G ) ceeveevreveneeeeeeceeenein 173
20.2.2 Interference of Light Waves GEIZHYT ) weeeeeeeeeeeneennnannns 174

20.3 LAPHEW HFIRE-20 8 B D e 1176

21.1 %Eﬂ%‘?lk%lﬁﬂ’]@ﬁz T /4
21.1.2 %Iﬂ%-‘%ﬂéﬂ( M) B N )

21.2 HALFEIEMEE . Bohr's Model (B /R AL) - teereeerereeeeiineee e 183
21,3 LN SIER A FRL-21 e R EL R L A B S B A e 186
[LESSON 22 N o1 ]
22.1 %Iﬂ%-‘%lky%lgqﬂgﬂ{t 1 B cetessecetriiisessecnsresusesnses ]88
22.1.2 ﬂggglﬂgg1Q4t.n.n.".".".n."."."."."."."."."."."."."."." 190

22.2 LB, Waves and Particles(J 5B TF) ceeerecererecnnsecinnneennnns 19]
22.3 LA iEE Fik-22 W fE  AmgE - O L Y1
LESSON 23 ceccccceccecces ces B PR P eI
231 WEEE ) S S R A RS R A B e e eeeeee e eeeens 196



23.1.2 AV IBLE MBI IR e eeeoorvneeesmnneeesnntttees et snrtte see it eeeseeeneees 108

R T = | ] B R P P10} |
23.2.1 The Uncertainty Principle Gl AHEBLHL)  cevcemceeceeeeeeeeaeeenes 20]
23.2.2 Probability Waves(HEZEIH ) «oeeevvereeremnneiiiiiiiiiiiiiiiis 203

23.3 B EIEFHFEL-23 FEE (AP cerceeeererrerreniiiiiiiiin s 204
LESSON 21 . 205
20,1 W B Ly B EE K A Y T I ve eee e eresernnneer i eeesnn it et eee s nee see e 205
24. 1.1 KRR AR JT I e e s e 2006
20.1.2 KA B TR TG evreeeeersrnrrnereanrsniiiettsessnnisneseeses s snnseeaes 208

24.2 LALFEIE TR . Relativity (FHXFIE)  seeeereerseessiitiniiiiiiiininnes 270
24.3 BNV TEIFEFHFEE-24  [IE JTU cereeeeereretiiiiiiiiiiiineeneeeeees 214

APPEIAIXES ++++++++e+esaesaee et e L L et et eeaee e e s ee s e e e s seeseeseeaes 200
Bis 1 LV R H IR DY R TR AL BRI LR HB ceveeeeenveranisraiiiiieiiiiniiiiaineaeaes 229
M35 4 BUoF T 5 LB IE FE TR veevervrerernrererottttittiiitttiitetioisetssasessasesanass 296



LESSON 1

1.1 YEBEZEVRENSES

111 YEZEEVIEIERFN

MAREE L, i 22 2 S0 SO S SO LRI ST R ST DY R 1y B2 %
eif B TR SR R —ER

7L SR U RIE Y/ RIS IR S L R R b O i el AT O P RS U e €
AR el ot L lb O ih B BUA EOR FOUL L B IL WA | A3 OF R B e RAERIAT S
W T R AE R LML A . XL E T %l 33 09 ST XA - B HE ) 3R
B IE I HRR R 2 B R 5 R o P T S AT SR R VA R U R D R
A T A E BRI L BIAE A Aok 32 2R U AT E  ad EIR AL AR

LAl B YR F R R R BRI AR AR S = AT

1.1.2 YEZFEVWIIENIE LR~

1. di & $iE T

JIE V8 Sl R B R R dE AR 4l H U T A Ll 5 B & TR B 3, 41 hydroxide (&
AL (diode () Lisotope (AL Z) A5 . BE A W) B B HOAH ¢ U 1) % Ji& L 3“7 ) B
O3 YA X RE T2 AN 55, HTA] SORS B T B2 A% L BE X PR 5 . R D BIOR T = B 1 Y
IAb L 2 K 2 HORVEHR &R R (H R 09 Bl b SR T TS 288 A s Bk i, Hdh ot
DL X m Bl A I, Ll S i AR 20 R TE AR & X LR T Bl iy o B 52 4l
SR SCHR . B S T AR I AR TR AR B

2. i@ A &R

30 FH Ak 1) Y RIS [ 2 Ml &0 28 i A S A 3] Y1, 80 9 R, B S s I D L &5 (] L 7
(AN I N 1 2 PN T I N S s TR R I D e (| A A i D= il i S | ) R R
accumulate, accuracy, capital, cell, charge. current, load, intense, motion, operation,
potential, pressure, react, reflection, resistance, revolution, tendency &l ¥ )& F £ 1]
SR B Ll i, X 28 ) B i A L SERFEOENC Tl R BAEA R A&
W AT BEARAE 1 X, 1 power — i 75 BV e 3 S HL L 0 T
S AR T S T
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3. IR&EAIC

IR A R T8 7E A By e B ET S 28, B LA TR AR A B, 55 DL AL TR) B 43 Y B ie] . 3 A
NETEY B2l ek b A AR R e E . AN, R ETZE hydro-. hyper-, hypo-Fll inter-#4
BRI S A W3 2 Ll S ok AR £ LLR R =R R B -logy »-ics FIFRRTT N AR BT AR
W) ]G %-tion, -sion, -ance. -ence, -ment 4 B [ 18] 10 7E Ll P28 SCER PR A 5 2 .

T2 ARF A IR A i ) B ) R ek R 1) S, AN e R eSS

intergalactic BRI [E] Y inter + galactic
submicroscopic SRR 1) sub-+microscopic

A H S A [ E Y S,

multi-FTR“E” multimedia £ 4

hyper-E/R“HH”  hyperelastic #FMEAY

J5 S0 RE R NS SR G BT 1) R R R A AT RS ik R ) L H S R R 2R

infinity JG%¥IZE (£ i) =infinite+ y(infinite /& J¥ %¥ i)

quantization I 4k (44 18)) = quantize +-ation(quantize & zfj 1d] )

AR N5 5, hE sl PR T RE KRRk,

electriflication=-electrily—+cation

accelerator=accelerate+or

4. EHIC

TR 5 & ) B2 TR A B AN DL B iR A — B AR . — ok A 1 4y
REEAW EESE  E G ME SRR, AL O TriE L E A T R
EEANEE A IR H2MIE EAR GRS R B i) 2 A IR EE . B TR DR A7
T 45 T BT R A, R P R TE A B B Y I 2 5 A R B B Y]

DLTR 72 W B 2 v i) — S8 i 3 A 28 i) Y ] E

by-pass 5% %, cathode-ray tube BH % 5 2k 4 , change-over switch ## [ JF 5, current-
carrying conductor # i 5 {4, digital-to-analogue conversion &A% %% i , fine-adjustment i
P 408, flat-bottomed flask IR BE ML, fly-back BT, full-wave rectifier 4% 2 i #% » half-
wave rectification 2 i 2 Jiii , infra-red ray ZL 4} 4%, inverse-square law “F 7 2 [t & £, ion-
pair & B XF , push-button switch ¥4 ¥ ¢

HATF — P2 2 . Ll 9838 h-proof i 9 I3 2 . B 0% — A 1) B 43, BEUZ By - o o
() s BEHT == -« 197 58 42 b B D M ARG o oo ) s AN BESF A oo 107 X A 3R] 043 BB G BLI/F
ZAH MR, Bl .

a water-prool material [ 7K B4 H

a bullet-proof glass B 550 33 35

a sound-proof room R

a bomb-proof shelter B 2 Yl

a fire-proof material Big K A4 L L Tk KR Ak
a fail-proof method 1 Je— R W7 ik

a [ool-prool instrument AR A3 T AR
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WANA A acid-proof HT IR W . i BR Y . corrosion-proof T J& 1t (1 | Bjj J& 1l 1) , mar-proof
T} 5 45 1Y 5 ozone-proof i 54819 45

PLUF & — 2 o i A7 2 A 1R 1Y B

joulemeter £ H-iT, kilowatt T FLAE . T FL » loudspeaker # /7 %% , output i ) , ratemeter
KRR, supersaturation 1 1l

5. B HA

TR LA 8 i Fe /D WA 1) 1B B TR) 15 18 — 35 40 & 4 T R P TR 3 L 28T IR 1R 1Y L RN AR
ZHRCER A3 A, — T, TR RG] BT 1A L T U motel VR ZE i ¥H (motor + hotel) , smog M %
(smoke—fog) , brunch 4% (breakflast + lunch) #1 cyborg = b A (3 i /838 cybernetic
organism H 3164 ¥ IR WA .

PUTF S — e 4 3 2 vh iR B 1Y ]

potentiometer (potential+ meter) P NN IVE NS N R ST
radioisotope (radioactivefisotope) TP Rl 2

radionuclide (radioactive+ nuclide) TS A% 2R

radiotherapy (radioactivettherapy) I EARIgS

sonometer (sonic+meter) (I a=an

spectrometer (spectrum-+ meter) AL ottt

thermocouple (thermal—couple) I 2% LA AL
telesat(telecommunication+ satellite) A A

6. 48 mginA

247 W 1) P RS IO T s 3 s A BT RO 1 R R T A N T ke B3] ) S
Jt B in] B Ry s 4 B0 W 5 o A RGRDE 0 B 09 & A B B R PR E N — DA R AR
ETEC

1) JE45 508

— LB R LK METICAZ R BRSBTS N R
i) o B AR SK S BAIBOC B T

maths (mathematics)$(2%, lab (laboratory) SZ 4 % , plane (airplane) ¥ #L,ft (foot/
feet) B R, cpd (compound) tb& )

2) WY

FIFH AR Y 55—~ AR SR — A 1A B Y 46 i 1e] L K AR B R ARG IR . R WA LT
=K,

O #EEHOT LU/NG FRH I, JF B2 24E 0 ME .

m (metre) A ,cm (centimeter) JEK . g (gram) 5@ . fm (frequency modulation) i 55

scr (silicon-controlled rectifier ) Al ¥ HEHE YL 4% . p. s. i. (pounds per square inch) 5% &
SEJ5 B 5f . radar (radio detecting and ranging JC £k HL I 5 & ) B K, laser (light
amplification by stimulated emission of radiation 3% & # YUK #%) Ot

Q UREFHHBH, AWEA EEREEET . A0CHFEAS .

TV (television) B, CD(compact disk) 76 £, CAD(computer-assisted design) if
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BHLET B 1T, 1T Ginformation technology) i B 4% A& ,IDD(international direct dial) [EFr &
Pk HLiE , PVC (polyvinyl chloride) B 5 £ %%, FRP (fiber glass reinforced plastic) 3 35 44 .
DNA (deoxyribonucleic acid) it 48 #% ## #% B8 , F (fluorine) 3. U Curanium) gl , CATV (cable
television) H Z HL L , CD-ROM (compact disk-read-only memory) J& & H 5247 % %5 (0 5k 2
Y8K) , GHG (greenhouse gas) i &= <4k

Q A 1) 4 W 1A 8 AT LA 3R] 3% L 40

E-mail Celectric mail) B, 7 M £, H-bomb Chydrogen bomb) & #, CO, (carbon
dioxide) — S fbHk

7. Btid

Tl BTG AR PR B AT A SR SR A B T TR S T A T e, o] R
and JEZ  FEIRAS E T KOE OO A RRR B TEROR . — A LI =26,

IDISSES

i effective and efficient, integral and indispensable, part and parcel, queries and
questions 5% ,

It is clear that idealized model method provides an e f fective and efficient answer to a
number of complex problems. AR B , B ARAL A Ty 1k 2 i Jei/F 22 58 2% ] %) — i e ik 73 3
AN

During the last twenty years, holography has become an integral and indispensable
part of physics. fF i — T4, & BHE AR B P P22 R 5T R B E58 7 .

Mechanics is part and parcel of physics. J127 &Y 1 20 B R 47,

If there are queries and questions with laser,do not hesitate to contact us. £ Xf OGS
B E P L ESL RV ERATIKR .,

2) Bk

A0 first and most (foremost) ,wear and tear %%,

Calculus is the first and most common method of solving problems in physics. %
O35 ¥k R A & e T A TR B IR R Tk

First and foremost ,we should tackle the problem of energy sources. & %, {10 %
fif R RE R[] R

The first and most important step for learning university physics is to have a good
command of calculus. X} R2zPEE2E 3] Kl . 5 — b 2 & T o) — 2 B2,

Regular maintenance of instruments reduces much needless wear and tear. EWYEH
AR T DA R R A AN b HE (1) JE 4R

3) Tk

A each and every, leaps and bounds, pure and simple, trial and error, ways and
means 5§ ,

This type of product manufacturing control ensures that consistent rare earth quality
is achieved for each and every lot delivered to the labs. X 7= & il 1 54 s . SR IE &
RS20 2 () A BB 1 B R RUE 1Y

Since the quantum was put forward, it has grown by leaps and bounds into a
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remarkably prosperous branch of physics. H & FHISH# IR BER#&k kRN — 1w %
ALY/ BT

The operating error was due to carelessness pure and sim ple. FEAEHRIR 4420 K T
DR

In general, the design procedure is not straightforward and will require trial and
error. — MR UL, i B AN S — WL KU B9 5 T T 28 R A 04 3K 4% .

The object of studying thermodynamic processes was to work out ways and means of
improvements of the efficiency of heat engines. WfF 58 #4127 b B2 & 0 T 48 8 B gk ML RICR
1 & FF 7 %

8. Tl i iC B9 Fa My

Ry 2 L LA Ly B N — A FWAE 45 5 — Y, BIZE AN A A [m] 9 =5 4 2 e ik A7
P B B LA, 2 AR DL VR A S JE Ak 1)

EY G, B O 2o T EENE 2 B4 FEBAMIA TR Lk E KEr
ey, JRF-2b 4 B i R 37 & P E W HE 22 % Henrik David Bohr (3% /R) 8 K HR B A WL I
TN ARG G B — KR FCA miniature solar system (AR FHZR ) o K4 25 0
MRS 2 /N ROUAE A . 5 SRR 0 AROUL T 5 Sy 2 00t B A T8 R Ak IS e R X I &l 3R]
HAF TE A 22 08t 5 R SOW T AL 0% 4 /IR Ry a0 R SC2E A8 T light-year GEAR) X — R if
YE R B ERZ 8] 1 & B 5, H crab nebula (EAR =) K 38 FRAR W & 0 ) — 58 K 4
B, MBVFZE R TS SR SRR, AT ER Z N T A SEE SR &
W7 38T 1) )91 SR 3 7 A ARk 8 o T 2 78 SR AT TRV A SRl B 45 8T A S R R iR A 4 . X AR Y
— o R R, RIS 5 S 2 R 2K H

ME AR A N EAR 4, il b B M B R ST — 4% R EE” . W — i)
TN FHTEA R 2R @ T — R B2 S A AR R I R B AR . BN wave
(PO EHEF sound wave(F ) , B3 light wave GG s 8 T H 7%, XA T radio wave
(TCZEH ) selectromagnetic wave(HLREIK) » microwave (f#) , ultrasonic wave G 7 1) L)
J% long/medium/short wave(£ /"1 /%G %) S Ho B T &8 F B A matter wave (# T I%) %5 .
TSR S 1) AR — JRORE R R N A TR — M iR = |

1.2 T EEFEE

1.2.1 Introduction(B| =)

We begin our study of the physical universe by examining objects in motion. The
study of motion, whose measurement, more than 400 years ago gave birth to physics, is
called kinematics.

Much of our understanding of nature comes from observing the motion of objects. In
this chapter we will develop a description for the motion of a single point as it moves
through space. Although a point is a geometrical concept quite different from everyday
objects such as footballs and automobiles, we shall see that the actual motion of many

objects is most easily described as the motion of a single point (the “center of mass”),
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plus the rotation of the object about that point. Postponing a discussion of rotation, let us

begin here with a description of a single point as it moves through space.
1.2.2 Space and Time(Ff a5 == {a)

Kinematics is concerned with two basic questions, “Where?” and “When?”. Though
the questions are simple, the answers are potentially quite complicated if we inquire about
phenomena outside our ordinary daily experiences. For example, the physics of very high
speeds, or of events involving intergalactic distances or submicroscopic dimensions, is
quite different from our common-sense ideas. We will discuss these interesting subjects in
later chapters. For the present we shall adopt the space and time of Newton—those
concepts we gradually developed as a result of our everyday experiences.

Space is assumed to be continuously uniform and isotropic. These two terms mean
that space has no “graininess” and that whatever its properties may be, they are
independent of any particular direction or location. In the words of Isaac Newton,
“Absolute space, in its own nature, without relation to anything external, remains always
similar and unmovable.” Every object in the universe exists at a particular location in
space, and an object may change its location by moving through space as time goes on. We
specify the location of a particular point in space by its relation to a frame of reference.

Time, according to Newton, is also absolute in the sense that it “flows on” at a
uniform rate . We cannot speed it up or slow it down in any way, in Newton’s words,
“Absolute, true, and mathematical time, of itself, and from its own nature, flows
equably without relation to anything external, and by another name is called duration.”
Time is assumed to be continuous and ever advancing, as might be indicated by a clock.

Space and time are wholly independent of each other, though it is recognized that all
physical objects must exist simultaneously in both space and time.

Remarkably, many of these traditional ideas turn out to be naive and inconsistent
with experimental evidence. The world is just different {rom the picture we form from our
common-sense, intuitive ideas. Space and time, by themselves, are concepts that are
difficult Cor perhaps impossible) to define in terms of anything simpler. However, we can
measure space and time in unambiguous ways. We define certain operations by which we
obtain numerical measurements of these quantities using rulers and clocks, based upon
standard units of space and time.

For many years, our standard of time was based on astronomical observations of the earth’s
rotation. Because of the variations in the earth’s rotation, in 1967 the 13th General Conference on
Weights and Measures, attended by 38 nations, adopted an atomic standard for time.

Similarly, our former standard of length was the distance between two marks on
platinum-iridium bar kept at Sevres, France. In 1960, the fundamental length standard
was redefined in terms of the wavelength of light emitted during a transition between two

atomic energy levels.
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An interval of time., The fundamental unit is the second (s), which by international

agreement is defined as the duration of 9 192 631 770 periods of radiation corresponding to

the transition between the two lowest energy levels in the atomic isotope cesium 133.

An interval of length. The fundamental unit is the meter (m), which is defined

independently of the time interval. Before 1983, by international agreement the meter was

defined as exactly 1 650 763. 73 wavelengths of the orange light emitted from the isotope

krypton 86. In November 1983, the length standard was defined as the distance that light

travels in a vacuum in 1/299 792 458 second.

Certain older units of length are still occasionally used.

1 angstrom(A)=10""m 1 micron (por pm)=10" m

universe Tl object LT/RLN
measurement PRz kinematics i 8%
motion of objects RN BN center of mass 50>
space and time D phenomena Mm%
intergalactic BV [a] 1Y) submicroscopic DRSNS
dimension RUEE subject 5T B X 4
uniform SR NEiS| isotropic 2 ][RP 1Y
continuously el graininess kLM
direction 75 1] location V&
specify L E frame of reference 2% R
simultaneously LD inconsistent with Hewol A—3
define/definition E X meridian T4
general conference on weights and measures atomic standard Ji - i
E PRt i ke

former standard of length K B JFp i platinum-iridium KA &
transition ER i atomic energy level JET-BE SR
isotope cesium GG RYAES krypton £
vacuum HZS angstrom b

1.3 ZTUREFEFEAREE1 EHAIER
toolbox T E4H nail hammer ZFff5E. IR 5THE
handsaw F45E sledge hammer  KHE N F5E
ball-pane hammer BR3k4E pick 5
ball hammer [5]3k &k double-bladed axe XU 7] 7%

axe hammer 74k cutting nippers BIHT & FRHT
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nipper pliers 2RW 4, 5Y 22 &t tape measure A ]

crowbar BREK BT scissors  §§J]

nail ZRET wrench/spanner #RF

coping saw I HE adjustable spanner % iR F
chisel 7 double offset ring spanner H4EIRF
hand plane @] ¥ inner hexagon spanner NN fIRF
screw MRZZET pipe spanner & T
screwdriver W£#27] connection cover cutting pliers
gimlet -4k FI A

scoop H*F wire-cutting pliers 55224

triangle = At insulated pliers 4% gt

protractor = fil % metal wire pliers BY£&

curved ruler iR electric drill ~ HL %Y

adjustable triangle T 77 = ff #it hollow drill =505k

T-square T FNR percussion drill i b

angle square ffi electric (soldering) iron HL#&%Ek
drafting machine ~FF AR stopwatch  FhER | IR {55

dividers P9I

LESSON 2

2.1 MEBZEWRENZIALEY

211 ZEk

Py sy L b s B P 1835 R A ) I A T 44 TRl A S 4 AR A TR s iE s . A in)
A& 8 TRl VR T 09 24 T 3 Ak o bt 44 380 46 FH B9 AR 38 18 3l i) F05 gl i) ) A s [WE 1Y 44 16
A 5 — S6 TP 25 1) SR JR 1Y 44 1) . X 28 TR AT DR ) 44 6] 5 VR L A AT DL 3R AR S 3l iR BUE 45
T Jir 3R B N A R PR R B M RS RN I B A FT AR U TR . 44 R AR S A R Y 2 K2 4
i) 0 44 1] i) 240, B AE LA T R R EUR (Y SCRE BT ) L 4 1) A DR 28 3 Y R D 8, T
TE L D tE AR AR S e Ak ol 24 1) 78 Y X M B I L8

Tl BETE Rk AR B A TR R A R B L PR X R 6 A B T D /b )
T A, XREEL A KR AR B T B S R} 2 N 25 1 R A A . T T R —
A2 AL )£

(1) We can assume a freely falling body moves in one dimension under constant
acceleration if we neglect air resistance.

TE L M e 7 v DU 38 3

(2) The motion of a freely falling body can be assumed to be motion in one dimension

under constant acceleration by negligence of air resistance.
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FERX BT, A AL K A AN HUTT o e B () R RS O Sl TR e D (2) T 44 TR
T H B D P IR TE M R] S T 3h 1) neglect 5 4k A 4% 1) 45 A8 A TR 4 0 Ok 58 2 R0
Zeid 2 AR AL B B (2) i A A TR A O B A A AR T R — A IR S5 Y ) A
TS A7) 5 19 45 K49 BE OS2 738 o ol 77 0 T 4t 5 4% ) 2 4 QA 1y A e A ) Al 32 30 T )
TR AR AN IE S

212 ZiEMLHHE

B i) 1Y 44 1 A6 BA U R 2

b Zh{E# R

TE VAR X, Zh A 24 16 09 44 ) Ve fc i T Bl iel P 55 . Bl AR 44 1) T T — R A UAR —
ASFL L 5 SRR EOR A4 S AN 5 8 S VR 7R B 19 47 o A AT ]

Analysis of projectile motion is surprisingly simple if the following three assumptions
are made,

2) il 44 )

By 1) P 42 T 1Y 44 T PR R 55 — 6 T Sl iR g o . T SRR N 1 o AR B AR R Ok By A
b1 R G SR N

The analyzing of projectile motion is surprisingly simple if the following three
assumptions are made.

3) B4 1]

Bl 4% 1) 1Y Bl ) 1 B 5 — 28 FEoR I SR B A RUA — AT O AN AR EAT N
I B ) PRt A 5 B, 550 AT DA R 2 44 1]

Analyzing projectile motion is surprisingly simple if the following three assumptions
are made.

4 A E X

Bhial A g Y 24 1 Ve B 55, Bl in) P s o ol 3R A s 2R AR B — YA I )P Y R
SE ShVE B A

Projectile motion of the ball needs 1o be analyzed now il the [ollowing three

assumptions are made.
2.1.3 B EIE K

2 AR S AR 1 15 A A B S R T R SR TS MR B R 01 3R ) £ A R R A i Y
b, 28 B 2 R AL S A .

D A (A1 R 438D + i8] -+ 44 38

TE UL 25 #0 v 25 A 1] 4 4 187K B A 1R U R 2 R AT O 44 1R Y B AR R 4 5 sl A
()& B AT R TR B TR IR 2 v B 4 B S ol J R 19 44 1R A8 Oy gl 3R] L A R T sl SR B
WBHIRAR,

The acceleration of the car is due to the force applied on it. # #) ik 2 T4 11
YEH

A The acceleration of the car= The car accelerates.
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In the case of all freely falling bodies, gravity is essential in the change of the
velocity. FTAVE A HEKZ S PR, 1% B oy B TAE AT J7,
Hrft the change of the velocity=the velocity changes.

2) i)+ 240 (7R 24 1)

TERLZ5 R A7 o0 44 1) 1Y Zh A 5 SORE G 58 %% , 55 /) v i HO A A 0 Z RN A7 A A — 2 1Y 12 4
KR S Be S BB [ER O L UK A5 IR AL 2P AR SRR H

A rigid body can change its position by translation or rotation. WK B 1278 7] DA
EGIEC S oW RS VU

3) B NI 47 N 4408 (A KD

A5 RT LUK 2238 () 18 22 00D 56 45 B TG .

Kepler’s laws have found application for the exploration of the planets. F3& &€ £
O A R IRRITA.

/A A 728 A People have applied Kepler's laws to explore the planets.

A5 B 3 i) find & a5z, HORFEE M, B o) DU B, KUY 3 id A .
do. keep, have, make, take, pay, show, perform,offer &, X #I.

Friction o f fers resistance to the movement of the block. FE# f s K1z 5,
A offer JU-F AR 2 & 0, HGRE EEAE M. A nl LLk 24 . Friction resists the
movement of the block.

4) 5 gyl by R SE H I

24 1)k 45 4 5 2y ) kg R T g 5 IE B9 HFEIE X8 < 3l + 3l 44 36 4k 45 0 -+ 4 36 44 3 Ak
S5K KBRS IC R G DL — A shial iR e S B A e e . il an .

make use of |, do research for i} 5% ,lay emphasis on 3 4, pay attention to {£ & ,
H%,

5) 178 %58 + 5038 / A\ A)

TR Z5 K AT SR 4438 T LAPE S iR] , 5 05 T80 o — e 4 s DI 1Y 3l B 4544

I have a doubt whether the instrument works well. FK IR £ XL LR T IB 1T R I

Ay a] DL ek 3 % 1 doubt whether the instrument works well or not.

DIFACEEACICEY S EATD

TEML S o, IR AR R B 450 2 A e e 1 (B B 7 b, R 2 450 i N 7 &
A LA Bl w2 AT S 44 T S A R TR .

o

heat conduction #, rust prevention B85, performance examination £ BE 5 56
214 HAEEITIEE

A ELA AT DR R T RO A E R R 2 R I RE .

1) &% DI

s TR B R M E R A — R U AR SR KRENE R M4
AR AR AT DA ) 48 & — e N A B R T AR A5 A R A BRI AT . .

Kepler’s laws had been developed. For this reason, Newton could discover his laws of

motion.
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VL B WAy ] 4 iRl A 45 89 43 5 22 35 4 the development of Kepler’s laws fl for Newton
to discover his laws of motion,

o B I A~ 42 1) A 45 0 e ) ik SR A GUER R L 2

The development of Kepler's laws makes it possible for Newton to discover his laws
of motion.

JIT L R 24 Rl A S5 HE) AN AT AR R A~ ) -5 = o — {0 5 S AT L SR Sk T JL AT AR
T 22 (147 B S5 A8 Tl 5 1% O 3R W A A

2) BWIhE

Beifh H SRR B R L B A S 5 A B U AN . T4 1A U AR S He 2 1]
PRy 3 R 50T i A4 e A B XA R ) — W B2 5 5 I B A 2 58 win]
DLA8 WA, AT 2% 38 W 45 20 00 L B0 512 ol e o 08 PR 3 R 20 8%

If we substitute some rolling {riction for sliding friction, we can considerably reduce
the friction.

M AR S5 JE n] DL L a1 £ 1R we R m T R MRS,

The substitution of some rolling friction for sliding friction results in a very
considerable reduction in friction.

3) mALYIfE

Bl DEE A B R AT SRR B E W R R EAM T 2R EREME RO 08
& H 2 B iR FOE 2598 2 AN BE B 1R 1Y L X s 44 TRt B T R SR B A AT B il .

Last year 17 major changes and improvements were made toward making the lab even
more perfect,

XAA] T T 8CF N8R change A1 improve B 44 TR AL TE 2, fd R A vER ™%, W
HX ] Last year we changed 17 major things and improved the lab even more perfect. N
ARG B B EA EAR 5E

4) IEThE

Fo Ml DB ERAE TR E X TR LA Y — 2e A R A G5 4, AT DL iR g 0 1 =X
i

The engincers are confident about the motion of the “Shenzhou” spaceship from the
very beginning.

XA F 1, 48 H 313 move B 44 1AL TE X motion, A A)F BAFR IE . A0 R ehopk
The enginecers are confident about how the “Shenzhou” spaceship moves... | 1F 2FE BE KN
FEAI

5) e

T4 1l Ak 45 44 v R i Al 52 4 dn] , DR Rl DUAE Bl T 4 52 S8 4 0 32 48 1 A ARE & Ak
BHESCE R RIREHY), W% A TR b ) TS B A A B A e I R R A AR AT
SIS

We begin our study of the physical universe by examining objects in motion. The study of
motion, whose measurement, more than 400 years ago gawve birth to physics, is called

kinematics. Much of our understanding of nature comes from observing the motion of objects.

11
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2.2 TAEIEFEE

2.2.1 Vectors(k&)

Many quantities in physics have magnitude and direction. Vectors are quantities with
magnitude and direction. Examples include velocity. acceleration, momentum, and force.
Quantities with magnitude but no associated direction—for example, distance and speed—
are called scalars,

A vector is represented graphically by an arrow drawn in the same direction as that of
the vector, and with a length that is proportional to the magnitude of the vector. When
the magnitude of a vector is given, its unit must also be given,

Two vectors are defined to be equal if they have the same magnitude and the same
direction. Graphically, this means that they have the same length and are parallel to each
other. A consequence of the definition is that moving a vector so that it remains parallel to
itself does not change it. Vectors do not depend on the coordinate system used to represent

them (except for position vectors, which are introduced later).
2.2.2 Properties of Vectors(k &8 B

In comparing vectors and performing other mathematical operations such as addition
and subtraction, we may translate vectors anywhere in the coordinate space for
convenience, We must be careful, however, to preserve their magnitudes and directions

with respect to the axes.

Vector Addition( X £ 0i%)

Two vectors are added graphically by placing the tail of one, B , at the head of the
other, A (Fig. 2-1). The resultant (or net) vectors, C=A +B, extends from the tail of A
to the head of B . This is the so-called head-to-tail method.

An equivalent way of adding vectors, called the parallelogram method, is to move B so
that it is tail-to-tail with A. The diagonal of the parallelogram formed by A and B then

equals the resultant vector C, as shown in Fig. 2-2.

c
2
A
C-A+8 L~ A+B
Fig. 2-1 Head-to-tail method of vector addition Fig. 2-2  Parallelogram method of vector addition

The vectors have the mathematical property of “obeying the commutative law in
addition”.

A+B=B-+A (2-D
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Vector Subtraction (X2 %)
We subtract vector B from vector A by adding —B to A. The result is shown in Fig. 2-3.

Note that vector addition or subtraction can be done only when vectors are in the same unit.

Scalar Product (Dot Product) (¥x#R/SFR)

The scalar product of any two vectors is defined as a scalar quantity equal to the
product of the magnitudes of the two vectors A and B and the cosine of the angle ¢ that is
included between the directions of A and B.

That is, the scalar product (or dot product) of A and B is defined by the relation

A« B =ABcos ¢ (2-2)
where ¢ is the angle between A and B as in Fig. 2-4. A is the magnitude of A, and B is

the magnitude of B , Note that A and B need not have the same unit.

C=A-F

Fig. 2-3  Vector subtraction

Cross Product (Vector Product) (X /%X #R)

The cross product of two vectors A and B is defined to be a vector C=A X B whose
magnitude equals the area of the parallelogram formed by the two vectors, as in Fig. 2-5(a).
The vector C is perpendicular to the plane containing A and B in the direction given by the
right-hand rule, that is, as your right-hand fingers curl from the direction of A toward the
direction of B, the direction of A X B is given by your thumb (Fig. 2-5(b)). If ¢ is the
angle between the two vectors and n is the unit vector that is perpendicular to each in the
direction of C, the cross product of A and B is

C=A XB=(ABsin ¢)n (2-3)

Fig. 2-5

If A and B are parallel, A XB is a zero vector.

13
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2.2.3 Unit Vectors(BB IR E)

A unit vector is a dimensionless vector with unit magnitude. Unit vectors that point in
the positive x, y, and gz directions are convenient for expressing
vectors in terms of their rectangular components. They are usually
written as i,jand k, respectively (Fig. 2-6). For example., the vector
A ,i has a magnitude | A, | and points in the positive x direction if A, is

positive (or the negative x direction if A, is negative). A general

vector A can be written as the sum of three vectors, each of which is
parallel to a coordinate axis
A=Ai+Aj+Ak (2-4)
The addition of two vectors A and B can be written in terms of unit vectors as
A+B=A,i+A,j+Ak)+(B,i+B,j+B.k)
=A,+B)i+ A, +B)j+ A, +Bk (2-5)
The scalar products of the unit vectors are
iei=1, jej=1, kek=1., i+j=0, jek=0. kei=0 (26

The unit vectors i,j,and k. which are mutually perpendicular, have cross products

given by
iXj=k, jXk=i, and kXi=j (2-7)
iXi=j Xj=kxXk=0 (2-8)
vector S magnitude NN
velocity R acceleration JIIBCYES
momentum o scalar tr
proportional to EHT parallel A7
position vector 7 R coordinate system A Bk £
resultant/net vector HRuE addition PUIRES
subtraction i equivalent LM
translate SEF5 head-to-tail method =R
parallelogram method 47 PUJE i diagonal *of £ 2%
commutative law A2 P scalar product HrAH
dot product Juy cross product XA
vector product LA arca T AR
right-hand rule HFEN parallel A1
unit vector AN R A unit magnitude AL RN
dimensionless Jo respectively 43 ) 1
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2.3 TUWREBERAREE2 MNH[ETF

apparatus %¢ B A v K machinery HLAF & HLIK
appliance #%E (FL4% mechanism  HLIEE &
device EHE plant JREAL 3 E
equipment W realia #H Z =M
facilities W& HE set (B AR

gear JEH HE tool T H.

instrument 4% {XF unit  REE HAF T

machine HL#% . HLIK

a battery supply set  Hi, Wb A % 4%

a device for regulating temperature 5 il i B (19 2% &
a hand-operated tool F3hT H

a remote-control gear BAEFEH

acoustic analytical instrument 7 23 #{%

acoustical instrument /5 4%

adiabatic apparatus 48 # e E

adjusting instrument ¥ 77 #% A E
all-purpose instrument £ T.H T gL FE

altitude instrument 5 Y

an air-conditioning equipment for fftee--.- FH B 25 B %%
an instrument for measuring the spectra & 6% (L
arc-suppressing apparatus KL% &

beat measuring apparatus A5 MR AL

bolometer & 5 #4M 1E #%

bolometric instrument 45§ # 11

calorimeter & #TT

cathode ray apparatus A 560 4%
chromatographic instrument/chromatograph & %%
current-measuring instrument U7 AY %%
depth-measuring instrument M IR{Y

detecting instrument KA A BRI &%

dial instrument 8 £ =0 FR (A 21 B9 LR

digital measuring instrument %57 >0 X
displaying instrument f§/~{{ 4

double-scale instrument  XUbR FEAL

double-range instrument X iE FR{YFE

dynamometer  ZE&T  HL I MDA U g3t 3 13t

echo-sounding instrument [ 75 MY
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eddy current instrument %X &

educational instrument ZF{U %%

electric instrument  HL, T B4 & L &

electrical appliance Hi#¥ HE

electroacoustical instrument  HL A G [ %%
electromagnetic acoustical instrument Hi, 7 22 (L #%
electronic measuring instrument B, Tl & X %
electronic test instrument H,F 46 G [ #%
electrostatic acoustical instrument  FHL A F AL 4%
electrostatic instrument  # AL X R

electrostatic measuring instrument it A, 2 B, 28 L i 2000 &Y
electrothermic instrument #HL F AL FE

fine measuring instrument 5 8 M {48 G % 7 B
first-order instrument — ¥ #%

flow instrument &I

humidity-measuring instrument {5 & ] & {%
instructional instruments Z{ 2L 4%

insulation test instrument 4% CH, BED AL 4%
laboratory apparatus —SZEG {8 (B )

laboratory instrument X4 % AL 2%

laser distance-measuring instrument/laser range finder M #E (X
level instrument {3 T 31 . K- 4X

levelling instrument 7K AE# 7K I SE AL
measuring instrument 5 I A #
metrologic instrument I EAL#%

needle instrument #5451 BY 2%

optical instrument YA EE

photomicrographic apparatus i f# M8 AH 2% &
portable instrument i # 2 AU &%

power plant/unit 3 135 & /HLAH

precise instrument i (L 4%

radio instrument JCZEH AN

research instrument I 25 PR IX %

resistance instrument B, PH 2 #E

scientific apparatus/instrument B2 /{0 £
scientific experiment package FlLH0%E &
sensing instrument R LR | RETTIF

spraying apparatus MiZ% 25

supersonic thickness meter/gauge #8 / l] JE YL



LESSON 3

surveying instrument I &AL AR (WAL A
test instrument A4 T H I35 &
testing instrument I 4F

the latest research equipment H IR &
visual instrument H AL #

X-ray diffraction instrument X SR fi7 5%
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3.1 YEFFIRIENIFTEEFR

311 ERAMNmEANTS

Ly iE e A EA R R EIEE RN SR A 16 Rt 2 BT Lk S dR ey 2
A VA — AR I — B 2 B — K ke R A 58 I

1) — LA

TE ) P27 B T8 SCHR BT RE T 149 e 22 RO I 25 02 — RO AE I T LA 3R 3k T i) 18] P 9 Bk 27 o
SCERL AR B G R A o LR IR AT R B A S RN ) B A A AR AR R B AT T B R
JIT 5 0 #  ELFRAE Y, RS 2 B ] A PR, RIS BUA — A 8 58 iUy SE 5, B R AUR — 4
W AR S o A IR — MR A I A 3R Y A N T AT A P fie T T L A S Y S
MAFH R 4R . FEA LU =F .

(D Fon— BRI, .

As the electrons move, the surface charge density increases until the magnitude of the
internal field equals that of the external field, giving a net field of zero inside the
conductor.

If we now imagine the surface to shrink to zero like a collapsing balloon, until it
essentially encloses a point, the charge at the point must be zero.

(2) BUAR WM LR 2 M. .

A good eclectrical conductor contains charges (electrons) that are not bound to any
atom and are free to move about within the material.

The electric field is zero everywhere inside the conductor.

Work done on a particle equals the change in its kinetic energy.

(3) FIR B A A A AT .

Much of our understanding of nature comes from observing the motion of objects.

The solutions of kinematic equations are usually obtained quite easily in a direct
fashion using integral calculus.

2) — it Emf

FEHE B LUFTAUA i 1Y S5 1F L BUA W) 24 A Jie S i, 28 4 ik A,

The result is the same as Eq. (7-1), which was calculated directly from Coulomb’s law.

17
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The first capacitor was the Leyden jar, a glass container lined inside and out with gold
foil. It was invented at the University of Leyden in the Netherlands by eighteenth-century
experimenters who. while studying the effects of electric charges on people and animals,
got the idea of trying to store a large amount of charge in a bottle of water. An
experimenter held up a jar of water in one hand while charge was conducted to the water
by a chain from a static electric generator. When he reached over to lift the chain out of
the water with his other hand. he was knocked unconscious. Benjamin Franklin realized
that the device for storing charge did not have to be jar-shaped and used foil-covered
window glass, called Franklin panes.

3) — Ok R At

TE 78 2R KA AT A B O BRI R S PRI o BRI 25 . s

In this chapter we shall use the energy concept in our study of electricity.

As we shall see in subsequent chapters, the concept of electric potential is of great
practical value.

1f the uncharged conductor is grounded, what will be the charge distribution and
electric field near the slabs?

If a conductor is placed in an external field, the charges in the conductor will
redistribute themselves, in the meantime, the external field will also be altered by the
charge redistribution of the conductor.

4) BUTE 58 L

P B BUS AY ORS8O TAE .

We have stated that ¢ and E are equivalent descriptions of electric fields, and have
determined how to calculate ¢ from E.

This problem has already been solved graphically.

So far our use of Gauss’s law has been confined to the situation in which no dielectric

was present.
312 FEAMEFNMES

A 18] Ry et 25 B SO T 2 B B A B R TR] . IR SO TR T with 2 K08
A B A B RO FOR A B R A (pale with anger) ™, T 7F BF 3 9215 A 8 S 5 0L ) 2 FH DA
T THR TE”. W

The capacitor is sprayed with aluminum to prevent rust.

Nowadays labs are built with large cranes and modern equipment.

3.1.3 FHI o auE A
FEA A B35 o, E 50 4345 3 T KR B T L T T A% 4610 v B8 T T 650 64 14

The story of the quantum is the one of a confused and groping search for knowledge
conducted by scientists of many lands on a front wider than the world of physics had ever

seen before. illumined by flashes of insight, aided by accidents and guesses, and
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enlivened by coincidences such as one would expect to find only in fiction.

Since the beginning of the present century, an increasing degree of uncertainty about
the wave theory of light has been developing due to the discovery of the photoelectric
effect, the quantum theory, and a number of allied phenomena, and due also to a detailed
investigation into the nature and physical properties of the ether. Also, during this period
a great deal has been learned about the structures of the atom which is not altogether
limited to a wave picture of light. Hence the photon, or a light corpuscle, has been
postulated.

In announcing that “every particle of matter in the universe attracts every other
particle with a force inversely proportional to the square of the distance between the two
particles”, in showing that the one universal and comparatively simple law governs not
only the motion of the planets round the sun and of the satellites round their planets but,
probably, also the relative motions of all the heavenly bodies, Newton gave to the world a
truth the importance of which in all branches of human thought can hardly be
overestimated. Of value to science, of course, from microphysics to macrophysics. But
consider the effect on man’s concept of nature and of his relations thereto of realizing,
indeed, of having proven to him, for the first time that the physical universe is governed
by law, not by caprice; and if the physical universe, why not the biological universe, even

the moral universe.

314 AREFANESEM

AR BB AN T AT SCRTE . B AT LA 44 6] B 208 L @R A e A0 N R A
Y. RN SES, 2 EHE G BME. @ OEUT ZME N

D —A LA B TS R B e A /] — A~ Hrc el . s

sound and light waves ¢ G, particle and wave duality PR 51

“Absolute , true , and mathematical time, of itself, and from its own nature, flows
equably without relation to anything external. ” #& X} /) . BL 52 1 L 502 B4 BsF ], 5t FEAS B 1
B AN F SR, AN AT T R F ARG,

2) — BT A & — A LA L g Hrt el .

analyze the efficiency and performance of machinery 23 LI i) iz 1715 00 M HRCR

3) A Lh L A& i i) [R) B A8 A — A4~ DL L g A ial . s

Scientists always check statements and make experiments carefully and objectively
to verily them. Bh2% 5 R PR 2 UL HAZ X 45 156 75, O LA TR AR A 285 32 3 2o S22 565 3k i LA
B9k,

315 T RERHEIMES

LBt P RIB IR = — R BT A . X DA D W B SR 0 A 4 R Bﬁi)ﬁg
WLAER o 25— T AR 22 I, 2 3 1 32 LI T 1 B 52 L PR RS 00 P 5 — A PR BUA
vl shit s, il .
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