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1. MATTER AND VOLUME

Matter is the name given to everything which has weight and
occupies space.® Tt may usually be detected by the sense of touch,
sight or smell. ' '

Matter may exist in three states: solid, liquid and gas. All
substances, except those which decompose when heated,® may
be changed from one state into another. A substance in the solid
state may be changed into a liquid substance, and one in the liquid
state may be changed into a gaseous substance. Changes can
take place in the reverse order as well: gases may be changed into
liquids and liquids into solids. A solid substance such as ice
may be changed into the liquid state, or liquefied, to become wa-
ter;® and this may be changed into the gaseous state, or evapo-
rated, to become steam. -

Steam may also be converted into water and water into ice.

All matter occupies space. The space occupied by a quan-
tity of matter is called its volume,@and it is usually measured in
units such as cubic metres or cubic centimetres. Solids have a
definite volume and shape, liquids have a definite volume but no
shape; the latter take on the shape of the container in which
they rest.® Gases have no definite volume and no shape.

15 iC
matter {'mzto] n. K %
volume ['voljum] n. &8 weight {weit] n. B &
give [giv] (gave, given, giving) v1. occupy [‘okjupai} vi. K&




space [speis] n. ZIfAl

wsually [‘juzzusli] ad. ;0%

detect [di'tekt] vr. J258; KM

sense [sens] n. Hit

touch {tatf} n. #%ful; B

sight [sait] ». #0b

smell {smel] (smelt {smelt], smelt)
v., 1. WL

exist [ig'zist] vi. #7E

state [steit] #. R &

solid ['solid] ». Bk

liguid ['likwid) ». Mtk

gas [ges] 7. Sk

substance [‘sabstens] n. #{

except [ik'sept] prep. B ... ELsb

decompose [di:kam'pauz] vi. 5#

heat [hizt] ve. jmk

another [3'nAds] pron. 5 —A~

gaseous ['geizjos] a. = ikfy, K&

i

(to) change ... into (to) H...%3H...

(to) take place KH:
in the reverse order LI TIRF
as well H1,, X

such as Flm, R

s 3

fy

liquefy ['likwifai] vr. #%; ERE

evaporate [i'vepoareit] ve. () &
% () #Hie

steam [stizrm] 7. ¥; &AL

ice [ais] n. 7k

quantity ['kwontiti] n. &

measure {'me3al v¢. it & RE

cubic ['kju:bik] a. rH

metre ['mistal n. ;AR

centimetre ['sentimizta] n. 244
Bk

definite ['definit] a. BmBH —&
;o]

shape [feip] n. iR

latter ['lets] ¢. SR

container [kon'teina] n. 7%

rest [rest] vi. 2k

|

(to) convert ... into .. K RK...
in units L) B4 (BOEE)

the latter 5%

(t0o) take on B, 25

B

@ Matter is the name given to everything which has weight and oc-
cupies space. xR —4EMNE &4, which ... space MEiENAT, &l
K471 everything; 4wy given to everything Jid F:4r WEE, &

i name,

@ except those which decompose when heated: i% &—AJrif 4538, those
#: except §yiTiZ; which decompose %'J'ﬁ_?igy\h), 4 those; when
heated (when they are heated) ARiEM4U, £ decompose; when.
heated %) UAEI A o 5d 24y WA BT A b T — A B E 1A, 1R IR IE,



A solid substance such as ice may be changed into the liquid state,
or liquefied, to become water. EKRBAHFIE A WBE—4 2
4), a solid substance X 3:jE; such as BB E“SE.. B %“Ww...%s
may be changed or (may be) liquefied GiFEMs, HNLHEDIES
to become water MFIAFER , ERIE, BRER, :
The space occupied by a quantity of matter is called its volume.
FA41EiE A the space; occupied by ... matter 4id £ 4 iAEIE, 1B
‘ 18,18 space; is called A zhiE#&; its volume S EIEMRIE,
the latter take on the shape of the container in which they rest:
KA TFHRBE=Ao40,35 the latter HF1E,FRAE  liquids,
the latter TLAR K 417, WFTARE R &R, AEREEL, CGFRM
“s 7)), Hh A ERE B B BB 3hiAMEIE take on WMEBE R “E... (B
fR)7,“BL...(FE4R)7s in which they rest hiEiE M4, &1 container,




2. SOUND MAY ECHO

An echo is produced when sound waves strike a surface and
bounce back. Sound is ordinarily absorbed and changed to heat
by most objects. But a hard wall or cliff will produce an echo.
Outdoors an echo is often amusing, but indoors it will cause you
to hear the same sound more than once, usually mixed with other
sounds, and it will be irritating and confusing. '

In order to prevent echoes, walis and ceilings are lined with
soft drapes, porous (full of holes or spaces) wall boards, or other
materials which absorb the energy of sound.® Broadcasting
studios are always prepared in this way.

Loudness of sound may be measured. There is a device for
measuring the loudness of sound. It gives a reading on a dial
in the number of sound units, called decibels, indicating ihe loud-
ness of the sound.® This device is useful in locating unwanted
noises in schools, factories, and on the street.

A form of the same device is used to measure the faintest sound
that a person can hear in order to measure his hearing ability.®
If one cannot hear as well as other people, he knows as a result
of this test what his hearing ability is.® Ttis possible today to have
hearing aids which help greatly in overcoming loss of hearing.®

W iC
-sound [saund] n. ¥ - strike [straik] (struck [strak],
.echo [‘ekou] vz, n. [H A - struck) ve. ¥
-wave [weiv] n. « surface ('sa:fis] n. #HW

4



pounce [bauns] vi. JBk; Bkik
back [bzk] ad. [5}; Bl R (K BR)
ordinarily ['o:dinorili]l ad. %8 ,3&
w

absorb [ob'sorb] vi. RYL

. object ['obdzikt] n. ik

. hard [ha:d] a. @ BBRM

cliff [klif] ». & B, t§ak

outdoors [‘aut'dorz] ad. 7€ F15b; 7£
Liga

indoors ['in'do:z] ad. R R

amusing [o'mju:zigl a. SR LKBH

cause [ko:z] vi. B2

same [seim] a. FtH; R—8

once [wans] n. —¥&

- mix [miks] vi. B4

niitating ['iriteitin] a. {# ARtk
o}

confusing [kon'fju:zin] a. {EFEHMH

. line [lain] v. LL.. ¥ B; 85 L
prevent [pri'vent] ve. Bk, 4T
ceiling ['si:zlin] n. KR

- soft [soft] a. %@

drape [dreip] n. [BHEEIEW

- porous ['poras] a. £

. full [ful] a. FEHH

- hole [boul] n. 3L; #; X

i5)
(to) bounce back PifIk
more than once A ik—¥%&
(to) be mixed with ¥4 ...1
in order to 57T
(to) be lined with L).. B8
iE

-

*board [bo:d] n. &

material [mo'tisrial] n. kb Fkh
MR

. energy [‘enadzi] n. RE(&)

broadcasting ['bra:dkarstin] 2.a.
I 14:5))

- studio ['stju:disu] n. HHE X

prepare [pri‘ped) v, ¥

. loudness ['laudnis] n. magE; T &
- device [di‘vais] n. #E; BH#

. reading ['rizdin] »n. #H

- dial [daidl] 7. B, ZIEEHA

. decibel [‘desibl] n. 2R

indicate ['indikeit] v¢. $54i; RHE
locate [laukeit] vi. 2 f; $RH4
unwanted ['an'wontid} a. ZFEEM
noise [noiz] n. B

- form [farm] ». %

- faint [feint] a. #MHH

person ['pa:sn] n. A
ability [a'biliti] ». &S

. test [test] n. K%

.

possible ['posabl] a. W[ EAY

aid [eid] ». HEBHEE

overcome [ouva‘kam] (overcame
[.suvatkeim], overcome) vt. TLHR

loss [los] n. #i%k; EW

4

Sull of F3...8

in this way X%

as ... as &...—...

as a result (of) HF...[HER

3

@ Outdoors an echo is often amusing, but indoors it will cause you
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to hear the same sound more than once, usually mixed with other
sounds, and it will be irritating and confusing. X&—f37 8 &4,
B A E R — T outdoors 1 indoors ¥4 HEIE MR
iB; £ =40, it 82 echo, to hear the same sound more
than once GAEAMEIE, ERIE4 R 1E; mixed with other sounds 45t
ZoiNEIE, EHATHE R sound; usually $iBH mixed; EE=HHH
irritating #1 confusing X8l 74 id, fE Rig,

In order to prevent echoes, walls and ceilings are lined with soft
drapes, porous (full of holes or spaces) wall boards, or other ma-
terials which absorb the energy of sound. ZXRE—fENEL4H. in
order to prevent echoes % /Tid4iE, /EBMARIE, 4iF with 5RHE
W=AFE drapes, wall boards 1 materials — ¥ 1AEE, R
&, {Eif are lined; which absorb the energy of sound J4EiBEMN4T,
# % materials,

in the number of sound units, called decibels, indicating the loud-
ness of the sound: in the number of sound units X4vH4EIE, 1E{R
B, RULHLAFRLHEY; called decibels it 34y WiEIE, 1B
units; indicating ... of the sound MFB AL RGIE,ERIE, EFRFKEBIR
BER,

to measure the faintest sound that 2 person can hear in order to
measure his hearing ability: to measure the faintest sound XN
4G, fERIE & th is used; that a person can hear AEiEMNA, &

Hi sound; in order to ... ability X4viF&iE, fERIE, #HdE—4 to
measure,

If one cannot hear as well as other people, he knows as a result
of this test what his hearing ability is. XR—4AEMKEES4., he
knows...ability is 2y 4y; as a result of this test & as 417, B4
MAiREEREFERIE, B8 knows; 4idM4g what his hearing ability
is #¢ knows RyEiE; if one ... other people hH&#4RiE M4y, Hdh as
well as BB, —RF”,

It is possible today to have hearing aids which help greatly in over-
coming loss of hearing. X—4ghfy it KEFRIE, FaEL to have
hearing aids K EfF1E; which help ... loss of hearing b3z iEM
4, f21 hearing aids; in overcoming loss of hearing % 4rinig 18, &
Ri#, HH help; X—4yHAIR /4 hearing Bl overcoming #) % #h4id,
K ¥—A4 hearing RikEIE, B aids, B2 the aids which can
help people hear, )



3. NEWTON’S LAWS OF MOTION

Dynamics is one of the most essential foundations of phy-
sics. This subject was first soundly established in the 17th cen-
tury on the basis of the axiom usually known as Newton’s laws
of motion.®- Although certain modifications are now known
to be necessary for the precise formulation of dynamics in ac-
cordance with modern developments,® these laws are sufficient-
ly exact for nearly all applications. A clear understanding of
Newtonian dynamics is of the first importance® to every student
of science and engineering.

First Law — A body at rest remains at rest, and a body in
motion moves with uniform speed in a straight line, unless a force
acts on it.

Second Law — The rate of change of momentum of a body
is proportional to the impressed force and takes place in the direc-
tion of that force. By suitable choice of units one may say that
the rate of change of momentim is equal to the force.®

Third Law — If a force acts on a body then an equal and.
opposite force must act upon another body.

In these laws ‘force’ means the resultant of all externally ap-
plied forces. Momentum is the product of mass times velocity,
thus for a body of constant mass, rate of change of momentum
Is equal to mass times acceleration. Force is often wrongly de--
fined as mass times acceleration. As mass can vary in several
circumstances this is unsound and misleading.®

These laws are fundamentally linked with the law of gravita--
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tion.

whose motions can be studied with precision.

The planets and satellites are the most familiar objects

They do not

move in straight lines with uniform speed, hence if we accept the
first law we must suppose that they are acted. upon by those forces

which we call gravitational.®

i5
Newton [‘nju:tn] 7. 415 (A &)
law [lo:] n. &4t

. motion ['maufan} n. E#H

’

.

dynamics [dai'nemiks] n. #Hh%

essential [i'senfal] a. &Ry BE
i)

foundation [faun'deifon] rn. LAl

soundly ['saundli] ad. SiFHh; B
iaF:i)

establish [is‘taeblif] vi. -y

century [‘sentfuri] n. B4 #4

axiom [‘eeksiom] #. 2 HE; B

although [0:1'8au] conj. B4R; BI{E

certain ['sortn) a. Jtib

modification [ \modifi‘keifon] n. &
54

formulation [.formju'leifn] n. #&
4 Mk BE Rk

moedern {'modon] a. BALHY

development [di'velopmant] n. %
y;::

sufficiently [so'fifontli] ad. 2%
H .

exact [ig'zaekt] a. BEHA; KRN

nearly ['nioli] ad. JL3F; ¥

application [;®pli'keifon] »n. B
MigH

clear [klio] a. B/

understanding [iando'stendin} n.

8
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erih

Newtonian [nju(:)'tounjon] a. &
W%V

importance [im'po:tons] 7. EEM

science ['saions] . F°%, 8

engineering [.endsi'niorin] n. I
B

remain [ri'‘mein] vi. {#+§

uniform ['ju:nifo:m] a. ¥4

speed [spi:d] # EE

straight ['streit] a. Hfy

line (lain] ». %

unless [an'les] corj. Bk

rate [reit] »n. ;¥

momentom [msu'mentom] #. )ik

impress [im'pres] ve. §Em

direction [di‘rekfon] #.

suitable ['sju:tebi} a. &4 H; HiG
BLfy

choice {tfais] 2. %

equal ['i:kwal] a. &F

- opposite ['opozit] a. REAY HIK

>

ig}
resultant [ri'zaltont} n. &5
externally [eks'to:nli] ad. #ERRy
apply [o'plai] ve. Hihn
mass [mas) n. K&
times [taimz], n. % (FXRRER
B k)



- velocity [vi‘lositi] 2. i, @& * gravitation [ greevi'teifon] z. 5{ J;

. constant {'kopstant] a. {HEM EhH
~ acceleration [zkselo'reifon] 7. jm  + planet ['plenit] n. T2
() - satellite ['setolait] n. LR, AETD
wrongly ['ronli] ad. &b B
Y vary ['veori] vi. 4L familiar [fa'miljs] o BEN; €W
, circumstance ['so:komstons} n. 1}
ot precision [pri'sizon] n. ¥Ni%a; W
» unsound {'an'saund] a. BREFRR hence [hens] ad. Bt
1131 accept [ok’sept] vr. D, K ik
misleading [mis'lizdip] a. &A% suppose [s3'pauz] v, B2
j 3i8] . gravitational [grevi'teifonl] a. Bf
fundamentally [ fando'mentli] ad. HE; AR
HAH
i 3|
on the basis of .. K1 (to} act on (upon) 3t. EHER
(to) be known as D)...1%; ¥ik (to) be proportional to 4... R
B B
in accordance with Y. —3 #W, (to) be equal to 5... 3% ~
/3 (to) be defined as 2 LK.
\l’lt rest Eait1H (to) be linked with 5. FEFRCHK «
)z 5

@ This subject was first soundly established in the 17th century on
the basis of the axiom usually known as Newton’s laws of mo-
tion. ¥XR—A M4, first HEIHE, ERIE, B9 was established, &
BE“E#%"; on the basis of ... laws of motion B4rid&EGiE,ERIE,
BLH was established; on the basis of BB “DA.. UK B, “A
#...7; known as ... it AME, ERE, B axiom,’

@ Although certain modifications are now known to be necessary for
the precise formulation of dynamics in accordance with modern
developments: X Bik#HRiE M4, Hd to be necessary ... dynamics
AAEREE, e B2 2 i5; in accordance with modern developments
AR, ERIE, BHHENAZREE to be necessary ...; in
accordance with fHEBE“S.. . —8",“5.. BER",
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is of the first importance: to be of importance R“REBEWH" 1
A, to be of the first importance H“®E —|\E”, HLTIEH“RLE
Z” AU H to be of significance “E 8 X%,
By suitable choice of units one may say that the rate of change of
momentum is equal to the force. EE—HITMEAH, by suitable
choice of units A 4r &5, fER1E, BiFED PRI may say, XE by
BEBRL“EE”, “H..0%"%, 85 by means of #f&; that ...
force JysiE M4y, Hh to be equal 0o HEBRL“FF",
As mass can vary in several circumstances this is unsound and mis-
leading. BRENESM, as EXBRZERIF, HBLENY, EHTI
SHERIEMND, ERKH,
They do not move in straight lines with uniform speed, hence if
we accept the first law we must suppose that they are acted upon
by those forces which we call gravitational. SX&—gHFENE &
. W —s34) they ... uniform speed R{EH¥4); 44 hence ...
gravitational 3 MWE &4, 7% Za4d: hence R EIHE, BARIE EA;
if we accept the first law & fERjEMN4); that they are ... those
forces 4 EiEM4]; which we call gravitational XiEM4T, &1
forces, & 1 Mg &Y gravitational X3ziE ¥ 2 i%(= we call the forces:
gravitational),



