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i. PHYSICS AND MATTER

The world is made of matter. Air, water, coal and every-
thing on the earth are different kinds of matter. Matter is
in constant motion' and in_constant change., Air, water, coal
and everything on the earth are in constant motion and in

constanl change,

Physics is the science of phenomena. It studies the prop-

erties of matter.
position® and in state,

It also studies the changes of matter in

Different kinds of matter have different properties, But all
matter occupies space. Air occupies space. Water and coal also

occupy space.

All matter has weight. Water has weight., Air has weight
toea, but it is very light. :Goal also has weight. It is heavy,

All matter is indestructible, When coal burns, part of it
is carried away in smoke? and part of it is left as ash.d
When a drop of water disappears, it only changes into®

water vapor. 9
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physies ['fiziks) . YT
and [zend, snd] conj. 1, B
matter ['m=ts] #. 47
the [3iz, Bal (- 7E&d) X ()
world [wo:ild} w. {5
is made of F..{ff 3
made [meid], {make

HAH)
make |neik] v 2 i
al fav, trepaitl, L H...
air [Ea}§ 5{.’5(:' ) z'{ﬂ
water {/waiia] m
eoal Jkoul) ». #
everything [feviigiy] =, .ﬁ;#ﬁ;ﬂi

gt Bt

iC
on fon] prep A

© earth fa:0] ». iR, 4+

are [a:] v. i, &
different {*lifrant’ a. Tjgm
kfnd [kaind] &, f

AN Ting prep. oo

constant ['onstont] 4. iy B, Aapny -

maotion [fmonfen] u. FEN |

change [1[cinds’ =, o. 1, WA},

seienee [“waians| n, fifre

phenomens [lifrominai ». g .
{phenemencn |fnominen; ggﬁﬁr;.

Wiit] pron.

WY ['sLad] v. b B, 3]



property ['propoti] #. {8, ¥tk

also [foilson] adv, #

position [po’zifon] ». @

state [ofeit] n. RS

have fh=v] o,

but [bat] conj. (R

3l [o:] & B {rH

oecupy [fokjupal) o. fo (N

space [speis] #. %l

welght [weit] 2. R

‘foo [tur] adv. b,

yery [fveri] ade. R

light {lait] a. Pefy

heavy [thevi] a. Hig

indestruedible [indis'lraktiblj.a.
R IR

when {hwen] conj. ¥, 0 &

hurn [Barnd w.i. R4
part [pdst] ». 8B
barry [Pkani] v, f, HE4F
away [owel] adv. BT
smoke [smouk} ». A
left [Ie€t] v. b 7 K, BT
{Teave [li:v] gyifFmf Bud H4H#)
as [mwz, az] prep. (B4
ash (=] #. K
a fei, of (A i) —
drop [top] st -~5F
disappear [lisafpial v. 4. R, (A%
only Ttounit) adr. N, {0
nle [fmtu) prep. L0
Vapor |fveipo}l ». #¥E
water vapor ;KX

BXERB
1. in motion (fEiEshh). KAy in FRMEMAEL b, in change 5 A7ed
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2. in position (HHR 1) KEH in R LHE. Fmn, i state 7R 5

R

3. When coal burns, part of it is cavried away in smoke. (3 4500 Ha gy i i e
gy — A EEENET.) FXaR whon al bums BRFSHMEHKITMAL
%ﬁﬁﬁﬁl when JUEMER A % in sooke BIRY in BREFLKTHRE.
4. Pari of it is left as ash. (CW--RGFELHEBEW 7 PR XHES 25 BE

WIEH. B2 A

5. change into HEgy into FFa{raiy R,

2. MEASUREMENT

We measure the sides, the aren and the volume of a
substance to find out the amount of space it accupies.! The
most commenly used system of measurement is the ecenti-
meter-gram-second (C.G.S.) system. The C.G.S. tgble of

length is as follows:?

A kilometer (km) equals
A decimeter (dm) efjuals

1,000 meters,
0.1 of a meter,



A centimeter (¢cm) equals 0,01 of a meler.
A millimeter {mm) equals  0.001 of 1 meter.

The unit of area in the metric system is the square
centimetor (cm?). Tt is the area of a square with all sides
one cenfimeter long.?

The unii of volume in the metric sysiem is the cubic
centimeter {cm?®). It is the volume of a cube with all sides
one centimeter long. -

The C.G.S. unit of weight is the gram. .

A kilogram (kg) equals 1,000 grams. %
A decigram {dg) equals 0.1 of a gram.
A centigram (cg) equals 0.01 of a gram,
A milligram (mg) equals 0.001 of a gram,

B iC
measnrement ['megomant]} ». Mk length [lens) n. 45
we [wiz, wi] pron. HiH as Tollows [‘folouz] iy
measure [/meza] v. E& kilometer [’kilemi:taj s. Tk, &R
sde {said] #. 1 equal [Mitkwol] 2, 1. BF; a. {B%H
arsa T'eario] n. @A meter (gf metre) [‘mits] u. %
volmme ['voljum] ». (8, %8 decimeter [/desimizto] #. poe
substanee ['sabstens] w. 48, LK millimeter {‘milimiztal ». e
to Tta) (BERFZIEE) unft [Fjrinit] ». HE
tind jfaind] ». £, metrls ['metriky a. Sflfy
out [aut] adv. i square [(skweo] a. FHE a. IEH
find out #H . TH
anount [afmaunt] ». &, B with {wili] prep, 4
most [mousi] a. ¥ one [wan] num, —
commonly ['komenli] adv. @% long Mo} & % (f4}
use [juiz} v.d. JH, 8 cubie [':juilik] & 374
system ['sistim] ». &I, # eube [kiuth] n. ¥ 5k
eentimeter ['sentimizta) ». Juge 25 kilogram [‘kilogrem] . 2
gram [geeem] ». % decigram ['desigraem] . 3%
seool [‘seikond] n. § eentigram ['sentigram] o, -
table ["teibl] %. 3 milt{gram {miligrem] %, "
BX E®

1. We measnre the volume of a gubstance to find out the a:mount of space

# occuples. (RIE RHENEBERUCHENEN) KB to God out
t



the amount of spuce BZFRFELEE, dI@ms to find out MEMETERRE.
PR E . BT, FERGETUM K &R R 2ERS XWE
ffy it occupies JEEfMA, JE# space, MATHIAY XL HILH which T
2. as follows fpkiE, H20 T, AR as BIEHN®CRH.
3. If is the aren of a square with all sides one centinetor long. (2 (2% 8
A1) - MR- R ATERNER) KRR with & <f”
By .

3. MOTION

Motion i3 the continucus change in the position of a
body. The motion of a body is rectilinear or curvilinear.
When a body moves along a straight line, the motion is
rectilinear. When a body moves along a curved line, the
motion is eurvilinear.

When a body moves over "equal spaces in equal periods
of time, the motion is said to be uniform.! The equation
of uniform motion is d = »f. That is, the distance passed
over by a body in uniform motion is equal to the velacity
multiplied by the time.*> The characteristics of velocity are
its speed and direction, These may be represented by the
length and direction of a straight line, This line is called a
vector,

The velocity of a body in motion may increase or de-
crease. The rate of charnge in velocity® is called acceleration.
When Lhe velocity increases, the acceleration of a body is
positive, When the velocity decreases, the acceleration of a
bedy is negative,

A body has uniformly accelerated motion when its velo-
city changes at a unilorm rate.* The veloeity of a body start-
ing from rest may be found [rom the equation » = gf, The
distance passed over is given by the equation 4 = L at?

The resultant of two simultaneous motions (or velocities)
along the same straight line is their sum when the directions
arc the same. The resultant of two simultaneous’ motions

8



along the same straight line is their difference when they

are oppoesite.

The resultant of two simultaneous motions {or velocities)
not in the same straight line is represented in speed and
direction by the diagonal of a parallelogram. The adjacent-
sides of the parallclogram represent the two motions,

The resultant of more than two® simultaneous motions (or
velocities) is found by compounding the resultant of any two
of thern with a third motion, then this new one with a fourth,
_and so on until each motion has been used.® .

eoniinuous [kon'tinjuas] a. AR
body {'badi} s #p{k
tectillnear (rekti'linja] a. BN
ot [o:] conj. #KH -
eurvillnear [ka:vi'linia] a. g5y
move [mu:v] v, i, FH3D
slong [a'lan] prep. HE
atralght [strcit] a. G
iine [lain] #. %
earved (korvd] 4. Fihpn
over [fouvo| prep. L
perlod ['pisried] n. —F% (/)
Hime ftaim] ». KFE
Iy sald to be MR, %%
{sald fsed], 2 say #uidhm Atk
2#)
unftorm {'jurniform?®e. WHm
equation [i'kweifon] n. #F.¢
that Is (AT B Hame
pass [puis] v. i, #151
by [bail prep. ¥
Is sgual 0 2T
veloelty [vi/lositi] =, [
multiply [fmaltiplail v, ¢,
charaeteristic [kerikio/ristik]) n, 4%
{E. ¥1&
its (ils] pron. By {# BHEFMH)

iC

speed [spizd) n. @E

direction [di'vekfan] w. KA

these [di:z] prom. MG

may [mei] v, anyv. TP

represent [reprifzent] v, {. kR

eall |kazl] wo b, MLE, B4

veetor [fvekiol w. &, &

inerease [infkrits] v. 4, i

decrease [ditkris] », i, i, BSiL

rate {reit] ». |3, @Ak

acceleration [+lsela/reifan] n. N K

positive [fpozetiv] @, ERY

negative [fnegotiv] a. H(1)

has [hez] vk 47 (F= ARBEEBER)

at {xt, ot] prep, P, #

start [stazt] o i, Fr4g

from [[rom] prep M

rest [restj n. -

tound [faund] v.t, (tind g5;3 E£5f foid
KW RHE

over [Jouvai ade. @54

given [/givn] .1 (give f51 £ TR) 4
%

Tesultant [ri/zaltant] n. A h

two [tul] num. —

sll‘r!ult&llenus [simsl'teinios) 2. g}
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same [seim] @, B —fYy eompound [kamfpaund] v.t, & 8% &1

their ;8:z0] from. fE{PIM ray

sum [sam) n. FF ’ any ['eni| a. {Ify

ditference [‘difians] =, #= them [Sem] pron. {fF] (they FIFHK}
they [dei] prowe. i with [wid] prep. Al

opposite ['opaxit] . HIZAY © third [foerd] wuem, B3

not fnot] ede. (5@ A 1 then |dcal ade., coni. RG

diagonal [daif=gensl] w. #f % new [njur| a.  H

parallelogram [pers'lclogrem] «. Zr\ fourth [fa:0] mum. Y

it

P ahd so on W

adjacent {»'dzeisont] a. }f;ﬁ_ﬁ'] a4k unti) {anttil] conj. WH

i)

each (irtf} a. % -4

moTe [mat] 4. H %, 0 been |bimn} be 158
than [8wn] coni. &5

1.

o g

1

Rz

When a “body moves over equal! spaces in equal periods of time, the
motivn is said to be uniform. {%—4{kAE YR EESDIHES M
B AR HOSRIERD) KA over BUER, EAE AEE spaces, S
FEMNERSASEFESE AERRE 2 moves

: The distance passed over by a body in uniform motion is equal to the

velocity multiplied by the time. (7E% M 34 H)0k 5 K58 OB BT 0
e mriH.) X By passed fo smltiplied #Ed 534, REERS., o HER
distance # velocity.

. in velocity (f£EEB7E), KRR in 457 .50

at a upiform rate (PLSFER), KEA at TR <Ll ARHE.
more than two {BPL LY, more than.,. B ER . L™

. The resultant of more than two simultanecus motions is found by com-

pounding the resultant of any two of them with a third motion, then
this new one with a fourth, and so on until each motion has been used,
(B LB ZSTE R TS 2 RS AR ERH N ZIN 5E
ARE=ANERRAGEF BHENEH— WRIBH=AEZNAER —
WA (B3 RIETM4ES o, AMNE-SZH0 RSl
WalMy by 2R .- A7 compound.. with... @108 EBNZ S5
By compounding B £H, EH by MIEE AFAH. BREYE
BHER, # resaltant {f@f7eds, &4 with a third molion fHikiiseix gy

. aXHER one B{LH, Uk resultant. FiFH ﬁﬁﬁ with a fourtl 5
H#E T motion,



4, FORCE

The momentum of a body is measured by the product
of its mass and velocity. It is represenied by the expression
mp, Force is the name given to the cause producing acceler-
ation, retardation, or a change in the direction of the mo-
muy
t

To every action there is always an equal and opposite
reaclion. That is, for every push or pull of one body upon
a second body there is always an equal push or pull of the
second body upon the first.

The resultant of two or more forces acting in the same
direction® along a straight line is cqual to their sum; but
when two forces act in opposite directions in the same line,
their resultant is equal to their difference and. has the direc
tion of the greater force.

tion of a body.! The equatiion of force is f = s f= ma.

The resultant of two forces acting at an angled is re-
presented by the diagomal of a parallelogram. The sides of
this parallelogram represent the component forces, This law
is known as the Principle of the Parallelogram.

The moment of a force about a pointt is the effective-
ness of the force in producing a rotation. It is measured
by the product of the magnitude of the force and the per-
pendicular distance from the peint to the line of the direo-
tion of the force. :

A system of two equal and opposite parallel forces
acting along different lines is called a couple. The moment
of a couple is the product of one of the forces multiplied
by the distance between the two forces.

When a body is in curvilinear motion, a force is re.
quired to deflect the body continuously from a straight line,®

This is called centripetal force. The equation of centripetal
- s 2
force is f = ~

H
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forge [fos] n. A component ‘hkamipounsat] a. 5%
momentum [mou'menton] x, I E ;. 5304 ’
produet [‘prodskt] n. &R law [Iotj . 2Hl

mags [mas) u. EE . s known as % #;, &4

expression [iks'prefon| n. jipw known [noun| (knew [nou] g d:
name [neim] #., £k Hrad)

cause [koiz] . JiQA ptinelple 'prinsipl] ».  [EH|, B
produse [profdjurs| w.t, =i moment ['mowmant| #,
reterdation friztut/deifsn| n. @i about fo'baut] prep. i

to [tu] prep. T point [paint] m. & )
actlon ['=kfon] n. kK elteetiveness [i'icklivnis] ». 3y
thers [8es] (3]53) . rotatlon {rou'teifan) ».  Fedg
always ['o:lweiz] adv. §4 1, fh#e magnitude [‘meagnitjud] =, (HE)
reaction frifakjon) n. JZ{EH Ao

every ['evri] a. f5-- perpendicular {porpon'dikjuis] . B
push ipuf] =. LI

pull fpul) n, ki distance ['distons] . ¥ER

upon [ofpon] prep. {E...7 parallel ['poralel] a. ZF{f) 8y

second [fsekond] musm. 35_ couple ['kapl n. ;i

Hrst [farst] moum. 25— between [bi‘twiin] prep, .. 20
aet Jaeki] voi. 40 . require fritkwaio] ».4, i@

greater ['greito] a. MG Afg defleet {di'ilekt] v, t. {Eay

angle [fengl] . £ sentripetal {sen'tnpitl] a. @i

BxXxiE®
Force is the name given to the cause producing acceleration, retardation,
or a change in the direction of the motion of a body, (h );':,y\gﬁ/[\ﬁ@ﬂ,
RYIREDI™ 4 N3E SW K 1 SRR M4 T.) K B8 given B %5
#, LA to the cause WA BT NIFEM #i name. X ey pro-
ducing RJRALW, LM acceleration LS, HIERSE B
cause. REE: RYHNNLRLFERIENL TRELSHALEFRR. of

the motion of a body RABEAEE, ek, f¥# acceleration, retarda.
tion fii change.

. in the same direction {w}[Fl—#%@), in opposite directions (MR A B

By in R

. at an angle TN
. about a point WY - EFEE.

in producing a rotation ({Ep=i-fidant) By producing Eg{j.ﬁﬁ in #R
uE.

. When a body is in curvilinear motion, a force is required o beflogy

.



the body continnously from a straight line. [ 9gikir isdizshn #EH
HEBKSE TR AR g a force is required g K, BERE
PR HBRES TR CAEE, mR CEEH L.

B, MASS

The term mass,' as used in mechanics,? rgie\r?___}p Fhat
me ﬁf— matter which in evcr_yday languag:e3 is described
by the word inertia. We know {rom experience that* an
object at rest? will never start to move of itself® — a push
or‘pull must be exeried on it by some othor body. In more
cechnical language, an external force is required to acceler-
ate the body,” and we say the force is needed® because the
body has inertia.

It is also a familiar fact that® a force is required to
glow down or stop a body which is already in motion, and
that a sidewise force must be exerted an a moving body to
deviate it from a straight line. In these instances also, we
say the force is necessary because the hody possesses inertia.

It will be seen that the processes above (i.e.,_speeding
up, slowing down, or changing direction) involve a change
in’ gjther the magnitude or the direction of the velacity of
the hody. In other words, in every case the body is acceler-
ated, We may therefore say: inertia is that property of
matter because of which' a force must be exerted on a body
in order to!> accelerate it. -

To assign a numerical value to the inertia of any given
body, we choose as a standard some onc body whose inerija
is arbitrarily taken as unity, and stale the inertia of all
other bodies in terms of this standard. The inertia of a body,
when stated® in this quantitative way, is called its mags.
Mass Is a quantitative measure of inertia.

The mass of a body is an invarianl property of the body
independent of its vclocity, acceleration, position on the
earth’s surface or height above the earth’s surface. In the

i
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latter two respects it differs {rom the weight of the body,
which varies with position and elevation.

The standard of mass in both the M.K.S. (meter-kilogram-
second) and C.G.5. systems is a platinum-iridium cylinder
called the standard kilogram. The original standard is, pre-
sumably, kept in Sevres, France, and one or more accurate
duplicates are possessed by most other countries, They are
not all identical in mass with the original standard, but this
is not of importance since their masses relative to the stand-
ard are accurately known.

The unit of mass in the M,K.S. system is the mass of the
standard kilogram. The unit of niass in the C.G.S. sysiem
is 1/1000 as great as*t the mass of the standard kilogram and
18 called une gram.

There® is no mass standard iz the English gravitational
system of umits. That is, government laboratories do not pre-
serve in their vaults a certain piece of matter whose mass is
equal to the unit mass.\The English system is based on stand-
ards of foree, length, and time, and the unit of mass is
defined in terms of these standards;

The pound of force was defined as the forde of the
earth’s gravitational attraction at sea level and 45° latitude
on a specified body called the standard pound., To aveid
the unnecessary duplication in maintaining two such stand-
ard bodies, the standard kilogram and the standard pound,
the latter is now defined in terms of the standard kilogram
by the relation that its mass shall equal 0.46535924277 kilo-
grams,

| M i
term ftezm) #. £%, %G o/ inertia [ifne:fia] n, @4, i
mechanles [mi'keniks] w. i W4, 52 know [non] o i G
reler [riffa:] to i3, #ing experlence [iks'piorisns| s, Fif: §
everyday langusge [Mlenggwids] HE obleet [1obdgikt] n. Ak

#hEE never ['nevs) adv. PR
deseribe [dis'kraib} v.t, i start [stert] u.4, TF45
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