LINH
IN
ENERA,
jrsicy

7 B % BOR WAL




1l Yy H ki O ik
CHURE )

%



EEYHERAEREXZR
7o

AR LA AR R
. S k¥ ¢ A
ERR: I B BB BRI

FA IR0 ER 1/32 H* 8.75 7 190,000
M E4RRIE 19844 H8 100
Ep¥ 1~ 8,800 A

% 9196+ D08 Efh: 0,88 T

s &Ek—



e s
HY =

ATHREA - AR BABNELEFIL L X F NG
BEyRNEEAFET(ERYELF XL, AHFRRENLE
W ESN BB FBRTE B ENEE .,
HERFFERE L, FIHE, P FFE,
Batet, FMTHEEA BB PERER SO L LIAL, Ao #H
AL BHENE G EERMALE,

FrPRABBAEXAR, FAPEatTTHEY
BN, HENEFEOY., ¥R AN, TRESER
BREGHPELLAL, THETRAXABHABTMEFRSY.

ARLTEAARERERE, IHRERFEH RS,

AERZERFHBFGAIEZRAIRT. £RFLEY,
RRELE QA GA ST LB, £ KT R,

)
198343 4 13 H



Lesson One

Lesson Two

Lesson Three

Lesson Four

Lesson Five

Lesson Six

Lesson Seven

Lesson Eight

Lesson Nine

Lesson Ten

Lesson Eleven

Contents

B =

The Velocity

The Acceleration

The Rectilinear Motion with Constant
Acceleration

BRI R IB G e oo verveerrevmsnsrmasinnieeensinnens 10
Motion of A Projectile

Circular Motion

Newton’s First Law

Newton’s Second Law

Newton's Third Law

AR TR e rervsenenes s 1039

The Law of Conservation of Momentum

o E Rt O ¥ |
Work

Power



Tesson Twelve

Lesson Thirteen

Lesson Fourteen

Lesson Fifteen

Lesson Sixteen

Lesson Seventeen

Lesson Eighteen

Lesson Ninteen

Lesson Twenty

Lesson Twenty-One

Lesson Twenty-Two

Lesson Twenty—Three

Lesson Twenty-Four

Newton’s Law of Universal Gravitation

S H L] JISE - cesniiininiiniiniisn g

Mechanical Energyv Interchange

HLAR BEEE e eeeoensnnsrocrsossienunes

Harmonic Motion

IR B v orreerasernnsennsesssnnssecians
Wave
Sound Waves
mﬁm"mmmmm.mmmm”u”.

The Doppler Effect

Pressure in Fluids

Archimede’s Principle

Measurement of Temperature

Quantity of Heat
Transfer of Heat

mﬁﬁwmmmmmmm.

The First Law of Thermodynamics

Ty T OOV IUNOPRS PSP

The Second Law of Thermodynamics

FUF R TR e e e

cennT4

R R LR L R LR TR T P R T T R TN T XN

cereres 80

91

99

- 104

ere- 110

«ses 115

119

1723

Lesson Twenty-Five The Molecular Nature of Matter

Losson Twenty-Six

BT FR RIS A o eve o eeeme e v e 126

Electrostatics

FREL e consreim i e



Lesson Twenty-Seven Coulomb’s Law

Lesson Twenty--Eight

Lesson T'wenty-Nine

[.cwon Thirty

Lesson Thirty—One

Lesson Thirty—Two

Lesson Thirty-Three

Lesson Thirty-Four

Lesson Thirty-Five

Lesson Thirty-Six

Lesson Thirty—Seven

Lesson Thirty-Eight

Lesson Thirty—Nine

Lesson Forty

Lesson Forty-One

The Llectric Field

Capacitance

Current

Resistance and Ohm’s Law

B EHAIRR I AL e cvvererinn v 156
Resistors in Series and in Parallel

U LG BRI IEEL vveovreseersmmvmmensnienininneien 161
Magnetism

Magnetic Field of Magnets and Currents
IR BRI oo ceeme e 172
Force on Currents in Magnetic Field

Induced Current

Induced EMF

IR ELEI L covererniiime e Greessissaieiis 186
Self-Inductance

The Transformer

Sources of Light
FETT veevrerens ciiiiaiiiienns sssees v ssessninn 201

Law of Reflection and Refraction

FLOESE BRTIATHI B cevomvemenns covncnens 00205
3



Lesson

Lesson

Lesson

Lesson

Lesson

Lesson

Lesson

Lesson

Lesson

Lesson

Forty-Two

Forty-Three

Forty—Four

Forty-Five

Forty-Six

Forty—Seven

Forty-Eight

Forty—Nine

Fifty

Fifty-One

Image Formation by Lenses

Refraction by Prisms; Dispersion

The Laser

Bohr’s Theory of the Hydrogen Atom
FIRETEF IS reervvmere cnnanrinenmen 0225
De Broglie Waves

The Uncertainty Principle

Nuclei of Atoms

Nuclear Fission and Fusion
BB BARHIZRAR voreroorrarncnsierssramonencnre . 248
Semiconductors

FBAK i siieeeeesnene 258
Electronics
H T2 cimnmmciininnimionsnnan o 263



Lesson One

The Velocity
® &

Mechanics deals with the relations of force, matter, and
motion. Motion may be defined as a continuous change of
position. In most actual motions, different points in a body
move along different paths. The complete motion is known
if we know how each point in the body moves, so to begin we
consider only a moving point, or a very small body called a
particle.

FEPFERNET YRGB X R, B TLIE XM ERESE
Al AR Z BT RAES T RS R R AR B RE. W
RENTEYEAE— AWMEHHER WE - ERMESIURERT . B
MRATAEEE—PEHHA, WHBRE AR &,

¥ Consider a particle moving

P ax B X along the x-axis,as in Fig.1-1.

-JPM x,-x = dx At a time ¢, the particle is at
X2 ' point P, where its coordinate

& 1-1 is x,, and at a later time ¢, it

is at point Q, whose coordinate is x,.
BsE — R AW « $ESY, WM 1-1 R, R, BEAMT P
B R x FERUR B 20 100 AR BRE Q S ARIR R 22

The displacement of the particle as it moves from point P

1



of its path to point Qis defined as the vector drawn from P
to Q. ThusinFig. 1-1 the vector PQ, of magnitude x, - x,
= Ax, is the displacement. The average velocity of the
particle is defined as the ratio of its displacement to the
time interval #,—f,=At, We shall represent its average
velocity by the symbol p (the bar over the symbol v signifies
an average value):

~ _  the displacement

the time interval

WA B P AEEE Q AR, HABEXIMNPEQ
BB & . Bk, 8 1-1 KK %2 - x1 = Jx BRE PO
B, BAWTHEE B SR - = SRS, RN
S o(F 8 v L M— R4 F R T 5, B

e #%
¥ 15 18] B

v =

Average velocity is a vector, since the ratio of a vector to a
scalar is it self a vector.Its direction is the same as that of
the displacement vector The magnitude of the average

velocity is therefore

Mo A% (1-1)

AR RBEHRBHLELRE.FUPYEELERE, EHHHYS
B XEBHFIHE, XDK
x3—xy _ Adx (1-1)

7= ax
t2 —11 At

The velocity of a particle at some one instant of time,
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or at some one point of its path, is called its instantaneous
velocity.

S AL I RN B TR I B AR L e — SR O TR B, AR R T .

Suppose we wish to find the instantaneous velocity of the
particle in Fig. 1-1. at the point P. The average velocity
between poiut £and Q is associated with the entire displace-
ment Ax, and with the entire time interval 4¢. Imagine the
second point Q to be taken closer and closer to the first
point P, and let the average velocity be computed over these
shorter and shorter displacements and time intervals. The
instantaneous velocity at the first point can then be defined
as the limiting value of the average velocity when the second
point is taken closer and closer to the first. Although the
displacement then becomes extremely small,the time interval
by which it must be divided becomes small also and the

quotient therefore is not necessarily a small quantity.

BERNTERE 1-1 HEIFAE PAMBEEE, PRQFAZM
WS R, 5B B Lo BB ARG ¢ 0 RS 2R Q Bk
BELH — 4R P, T 3% 35 BT 7 5 208 O 6 e P 43 7B o [0 ) G O - SR
HB A B ATAE B — I (K BRI TR BE » W S8 SR 24 58 AR R AR A IR 5 —
VTR 339 T BE P R BT 8 SR I (A2 BB 8 D » (R AL 2 0 £ Dy B i B 1)
AR AE AR RN, IR A — AR

In the notation of calculus, the limiting value of Ax/At,
as At approaches zero, is written as dx/dt and is called the
derivative of x with respect tot.

Then if v represents the instantaneous velocity, its mag-

nitude is



s dx _ dx _
spim g = 1D
EMBSEHFTP, X At BETE, dx/ ARBTG5 K
dx/dt, By x 3t Y.

MARAR v RERNHEE, WEKKPMH

v:liméﬁ:,_di (1_2)

4t-=0 dt dt

Instantaneous velocity is also a vector, whose direction
is the limiting direction of the displacement vector. Since
At is necessarily positive, it follows that v has the same
algebraic sign as the displacement. Hence a positive velocity
indicates motion toward the right along the x—axis, if we use
the usuwal convention of signs.

R B R KR FE O A BB R BT ], T At R
1IE, Hitv SUBHARMRETS. Hm, MRRIMRHEEHFS
MU, BB A IEHE ORI o« B0 #iE30,

In the SI systeml1], we express distance in meters and time
in seconds, thus the unit of velocity is expressed in meters per
second (ms™1!).

FEE PR AL G, KRR AR, B RREE, BT LB 6l
KEBHFR(ms™ 1)

New Words( & ig))

velocity [vi‘lositi] n, B
mechanics {mi’keniks] n, J2%
relation [ri’leifon] n, X &

motion{'moufen] n, iEZj



define [di'fain] pf, - TEX

position [pa‘zifen) n, {7 &

path ['pa:f] n, %

particle {'pa:tikl} n, B &, ¥ F
displacement [dis‘pleisment] n, i #
magnitude ['maegnitjud] 6, K/, (FOHE
ratio ['reifiou] n, HE, K

average [‘mvorids} n, Y33, T
interval {'intavel] n, (B8] #) R
represent [ repri‘zent] vt, #R, Fik
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associate [o'soufieit] v, BEA, HEAEXR
imagine {i madsin] vt, BH, FH
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convention [kan'venfan] n. 3348, #] ; th &

Phrases and Expressions(5giE#1i54)

deal with Xk, itk



be defined as BH

average velocity 3 &

instantaneous velocity |3 i U HE

(be) associated with e 536, ¥ K

derivative of M with respect to N M %} N 835

Notes to the Text
32 X EF E

[1] the SI system J& the International System of Units fj45%],



Lesson Two

The Acceleration

m E E

When the velocity of a moving body changes continuously
Y as the motion proceeds, the

P Q body is said to move with
e
9] v, ~ 7)': X accelerated motion.

Fig. 2-1 shows a particle

A2—1
moving along the x-axis. The vector v, represents its ins-

tantaneous volocity at point P, and the vector u, represents
its instantaneous velocity at point Q,
s AR REALEH SR AW ELN, RNEEYEE

e Eiazl.
W2-1 %A AT x B, R v RECHE PRFB B,

KR v, REBTE Q A MR HEL.

The average acceleration of the particle as it moves from
P to Q is defined as the ratio of the change in velocity to
the elapsed time

(et TR L (2-1)

t,—t, At
R P BT Q AR TR, & O EE MRS B &0
fesRy )y EL s, L0

a =

vaoy Ay (2-1)

e a2 —ti1 At
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where ¢, and ¢, are the times corresponding to the velocity o,
and v,,Since v, and v, are vectors, the quantity v, - v, is a
vector difference. Since in rectilinear motion both vector lie
in the same straight line, the magnitude of the vector di-
fference in this special case equals the difference between
the magnitudes of the vectors.

Rty Rty M TFHEER vi fMve: MR, BXo Mo h K
ve -1 NREEEEGEHT, XWARBEYLT R —FER EHE
HBERT, REZEMKDPUIFIRBINZE,

The instantaneous acceleration of a body,that is its acce-
leration at some one instant of time or at some one point of
its path, is defined in the same way as instantaneous velocity.
Let the second point Q in Fig.2-1 be taken closer and closer
to the first point P, and let the average acceleration be
computed over shorter and shorter intervals of time. The
instantaneous acceleration at the first point P is then defined
as the limiting value of the average acceleration when the

second point Q is taken closer and closer to the first P,

. v dv
a=lin 45~ G 2-2)
HE--wkpEat ik, IPEEEL-HARERBEEX—KH
mEE, TREXENEEMRETEREL. 4E-1FHEZAQ
B AR T T — AP, FHoE Bk 45 A i 1R B R Y T L T R I
T 485 — o AR B BERR B S X4 4 T AR R R 5 — RO TR
EERRRE.

. Adv _ dv
= “u L U 2~
¢ alzlﬁ At dt (2-2)



The direction of the instantaneous acceleration is the
limiting direction of the vector change in velocity, Av,
Instantaneous acceleration plays an important partin the
laws of mechanics. From now on when the term ‘‘acceler-
ation” is used we shall understand it to mean “instantanecous
acceleration”.
In the SI system, the unit of acceleration 1s expressed in
meters per second squared (ms™2),
R I SR W9 Y 10 ke R B R R AL Av R RTT 1A
B AR ) R R A AR AR, FLAR B I
EA-F R BRATR R R W mEE”
TE B bk B 0L ] o5 5 R BE R QLR R BT 05 (mes™2),,

New Words
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continuously [ken'tigjuesli] ad. % &EAHFHL
proceed [pro'si:d] vi, #HfT

proceeds n. F¥, &R

elapsed [ilepst] elapse pIxt 324318, £52F #
corresponding [ koris’pandin] a. FRHY, XFRLAY
rectilinear [ ‘rekti’linia] a, B £RHY

lie [lai] (lay, lain, lying) vi, §H.{7

special ["spefal] o, #5IM, ®ITH

square [skwes] n, EF

Phrases and Expressions
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