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OZ®y 77 —HA (Ramon Fargas : [ii] [LIAST B8R &R FHAN)

The publication of this list of English-Japanese Physics-related verbs (with
example sentences) can serve as a reinforcement learning material to last year’s
publication of the “Basic Japanese-English Physics Vocabulary with English
Definitions” which included mainly nouns. These 2 publications are probably the
first of their kind to appear in Japan and, hopefully, will contribute in some small
way to the increase in the learning in English of science courses in Japan. One
notable aspect of this work is the inclusion of many Japanese equivalent words
appearing on top of the English words in the example sentences. The reason for this
is that we wanted to make this material useful to both Japanese and non-Japanese
science teachers and students. The publication can be developed further by the
addition of other verbs that were not included in the list. This can be done in the
future as we come across other verbs, perhaps while writing the intermediate-level
Japanese-English Physics Vocabulary with English Definitions.

Ou~yL b 4~V 4 (Roberto Oberio : [#111 JL N7 B8 Ry 5 45 A
G S OJEHEham, [ LR EHER F/E)
One wish that I had when I was in college was to be in the world of Physics, yet
I ended up studying Mathematics. I thought that, “exclusive confinement” of a
certain field of study does exist. After I met the group of Physics teachers in this
school, I was able to confirm that there is really what we call an “interplay” of the
different branches of knowledge. But seeing the beauty of Physics in particular, I
now appreciate one of my observations that Physics has an enormous power to
explain the occurrence of many things. Indeed, Physics is an elegant and amazing
science.

OffizEf&— (Shuichi Nakadachi : [if] (LIRS A SRR & %248 FRE#Gm)
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List of Basic Physics-Related Verbs and Example Sentences (with their

4w W WooE e
noun forms and commonly used prepositions or adverb particles):

1) absorb (from/into)  (absorption/absorbance:l &) = WX 5 (¥ w

ILw 57 B)
H B xR LF— i E b b
- A substance absorbs heat energy when it transforms from
NN EREEN oo iR B EREEN ESRES
solid to liquid ( heatoffusion ) or from liquid to gas
7K FE B
(heat of vaporization)

B 5%
* A black shirt absorbs more light from the environment than a

white shirt.

2) accelerate / (acceleration) = MET 5 (NEL T 5)

A w9
« Charged particles are accelerated by an electrlc f1e1d

BHEFLTWD B Ik
- Free-falling objects accelerate downward because of (due to)

)
gravity.

WX
* When a car accelerates, its speed increases.

3) accompany (by/with) = #£5 (£ H729) « ~LFERICEZS (~&EH
tizksz3)

¥ 4 % g H 3 B F
* Nuclear fission is the splitting of the nucleus of an atom into
B . . B
2 nuclei of lighter atoms. It is accompanied by the release of

TRLF—
energy.



HoOR " fi
* Thunder is the sound that accompanies lightning during a
% m
thunderstorm.

4) act (on/upon) / (action) = fEHT2 (k957 3)

EiES 7 W Ak
* Gravitational force can act on an object without touching it.

. ik _ DVELTS
* Forces acting on an object are in equilibrium when the

AN
=

sum of forces is equal to zero.

A U HFELCOS B ik
+ Air resistance willactona falling object.

5) add (to) ,/ (addition) = 29 (7=9)

fr B = % L ¥ — JE ) = KL —
- If we add potential energy and kinetic energy together, we can

FER T R L X —
get the total mechanical energy.

- Adding two plus three gives (equals) five.

# i woow ) )
* Yellow sand from deserts in Mongolia and China add to

R R G R
air pollution in Japan.

6) affect (by)” &2 525 (W& x5%b7-25)

HvERL - (FE T FERL 1) )
* Uncharged particles are not affected by an electric field.

] oo Mor

 The surface characteristics of materials will affect the
% %% BE B

coefficient of friction.



7) allow / (allowance) = AIEEIZT 2 (D HITT D)

il ok B T AL
*+ Copper material allows electrons to flow freely through it, and

its electr1c resistance is low.

[ ) w < Do Yok i) 2 E
- A telescope allows us to see distant objects (galaxies, nebulae,

2
stars, etc.) more clearly.

8) alternate (from/with) / (alternation) = ZEHIZEZ 5 (Z 5 JITEB &

5) s AhVEDLD (Wb d)

G it By it

- When electric current alternates (alternating current) from one

. . A 7N . J& YEZ §i .
direction to another at 60 cycles per second, its frequency is 60

~)LY

hertz(Hz).

* Day alternates with night.

9) appear / (appearance) = 5 (bbb b)

TV Xz L % JER L & H
* Henri Becquerel accidentally discovered rad10act1v1ty in 1896

. B’ A AN )
when an image of the uranium sample that he kept in a

3l L CHE A
drawer appeared on a photographic plate.

eI 5 KES R
* When water boils, steam bubbles (bubbles of water vapor)

ETB
form and appear.



1 0) apply (to) / (application) = Mz 5% (K x5)

B i R
* When pressure is applied to a fluid in a closed container, it is
& o % B
transmitted equally to all points of the fluid and to the walls of

INA I R B
the container (Pascal's principle or Pascal’s law).

L7/
* Whenever you apply a force to an object, the object applies an

Al % o e A A )
equal and opposite force ( action - reaction law )

—a— kv oETHOE 3 EH
(Newton's thlrd law of motion).

1 1) attach (to) / (attachment) = BtV 1175 (&Y 2iF %)

B OE I MmEsht F R RET 51 < 7
+ A vertically stretched spring exerts a pulling force to an
L//ICN

object that is attached to it.

[ZI & B B & & R F
- Materials made of iron or steel (an alloy of iron, carbon and

W A
other materials) will attach to a magnet.

1 2) attract  (attraction) = 3|&DiF 5% (O&EDi}3)

SLD B i
« Unlike magnetic poles attract each other.

g &
« Gravity attracts anything with a mass. The Moon and the Earth
attract each other. A person and the Earth also attract each

other.
1 3) bind (to) / (binding) = HEET D (F>TH75)

WE S ALy B K
* Most tightly bound nuclei are in the iron group.



BT 5 F B T o T
+ Atoms bind together to make molecules. Protons and neutrons

% 7 F—
bind together in a nucleus. Three quarks bind together in a

proton or in a neutron.

ﬁj\

R F
- Atoms bind to each other to form molecules.

1 4) bombard (with) , (bombardment) = BEHT2 (Lx 5 Lod5) [&

TRNF—RFRER]IEREIED (LrxHEoXH®3)

R F v o7 v o A
- Atoms of uranium-235 can be bombarded with neutrons to

1:#‘ LN E'J

produce ﬁss1on

@ ) . BT X
* When copper is bombarded with high-energy electrons, x-rays

are emitted.

1 5) bore (through) / (bore) = RZEIT 5 (B Hi)5)

NS Y —
* A drill can be used to bore a hole in a cylinder.

e V%
* They bore through the mountain to make a tunnel.

1 6) break (down/into) = &S5 (SAPWT D) « fEZL (&) - G+
5 (ED2FEATS) - BT (ZbT)

~J L % o2
+ You can break (decompose) a vector into its parts or components.

it % K )& = 53
« A chemical reaction can break the chemlcal bonds of molecules.

Pl S W "

- An element is a substance that cannot be broken down into

B2 m H [EEMFERIC LT
simpler substances by chemical means.



o B W R .
« If a series circuit is broken, electric current will not flow.

1 7) build up (on/in) / (build-up) = HKT B (£H72VWT23) -Fx 5 (&=

<HzRB
+Static electricity can build up on the surface of our skin or on an
W 1k
object.
Ho B N " A
« Earthquake stress and energy can build up in rocks when 2
FlL—k Wr =

plates at a fault try to push against one another.

K . ® O
* Ice can build up on roads, trees, and power lines due to

Iz (R9K)
freezing rain.

1 8) calculate , (calculation) = F#HHET2 (FWVWEATS)

T W B .
* To calculate average speed, the total distance traveled is

divided by the total time of travel.

g
i Y

ot
* Einstein calculated that the speed of 11ght traveling in a vacuum

(e I B R
remains at a constant 299,792 km/s in all frames of reference
B/ ow E xR

(even if the observer or source of light is moving or not).



1 9) capture / (capture) = #H#EJT 5 (EN<T5)

53 T Wz 7
*When a nucleus captures an electron the electron disappears in

m R . B T .
the process. In this process, a proton in the nucleus changes
. EF‘ ‘I‘E -+ ::L—‘}‘.U/ . .
into (becomes) a neutron and a neutrino is emitted as a result.

R T fili &
This process is called electron capture.

B o R ez 5 ¥ v
F1ss1on may take place in the nucleus of the uramum 235 atom
g T

after it captures a slow-moving neutron.

2 0) cause (by) / (cause)= DFERHIZL D (DIFAWVAIZEL D) - ITERT
(IZEWATD) - ~&BIERIT (~20EBZT)

mow W % 5T 1k
+ Heat flow is caused by collisions of molecules in an object.

-2 A &
* The Earth’s shadow causes a lunar eclipse.

E N SN B SIS
* Uniform circular motion is caused by centripetal force.

= U] (ST
- Simple harmonic motion is caused by the restoring force (F =
-kx)
2 1) charge / (charge) = #®\735 (72\WTATS) - KETS (Lw )
TAT D)
Bl EIHE D <L N
* You can negatlvely charge a plastic comb by rubbmg it with
7 —)v
wool.

. Elc#% BT 5 o <L
« Hair can be positively charged by rubbing it with a plastic comb.

f£ET D
* The battery of the cellphone needs to be charged.

_7_



2 2) circulate (around)  (circulation) = T2 (LwADATS) « K

5 (H<5B)

W% A ¥
+ The magnetic fleld that circulates around the wire is created

A

by an electric current.

CE ol A
* Electron shell is the group of electrons that circulate around the

53 1
nucleus of an atom.

= ~

B FHAI (AX=XFT7Y)
« A large amount of space debris is circulating around

the Earth.

2 3) collide (with) / (collision) = #2235 (L Xk 5 &L-2¢ %)
AR m f U e
* Gas molecules frequently collide with each other and with the
R K
walls of a container.

v p—F . . S /I O
* When 2 billiard balls collide with each other, momentum is
REIND i 22 M HE) = kL X —

conserved. If the collision is elastic, kinetic energy is also
conserved.

2 4) combine (into/with)  (combination) = &3 2% (IJ 2253 3) - &

RT3 (TH58\WT3)

. 150 @Eo
* Two or more forces can combine into a single equivalent force.

33 ALR) & 33
Two waves combine to form a resultant wave (actual

7 fir i 8 % o
displacement of each point is the sum of their individual

displacements).



2 5) come into contact (with) = #fli 323 (oL x<T53) - %73 (biz
%)

Mook B 2 i O

(O
+ Certain materials become electrically charged after they come

B
into contact with another different material through friction.

B . W .

+ Contact force is a force which acts on objects that come into
Yy B I )
physical contact with each other.

2 6) compose (of) / (composition) = ~ZHEHE TS (~%2Z HHW\T3)

k %R F BT & T
* The hydrogen atom is composed of one proton and one electron.

#H oK o K X

EIZEN
The Earth's atmosphere is composed of

several gases
# € % B %

(approximately 78% mtrogen 21% oxygen)

= f4 ® i 9 4
A tr1ang1e is composed of 3 line segments and 3 angles.

2 7) compress / (compression) = #iH 5 (BbB®H D) « EMET D (oL

$<45)
. WA L BRI A F— EXOND g
* There is no elastic potential energy stored in a spring if it is
it Ot 72 fa AT

not stretched or compressed.

oA )L 2~3 %‘3 5y
* The teacher compressed and released a few coils of the

HIE SR AY s d— W
stretched slinky to make a longitudinal wave.



2 8) concentrate (on)  (concentration) = £ 3 (H2oH3) - BT

(DHLwwLT3B) - £HEEE (LwdbwHSHED)

LI SN/ |
+ A magnifying glass can be used to concentrate light or the

K Bk,
sun's radiation.

L= = 5
+ A laser light beam can be concentrated on one tiny spot.

2 9) condense (into)  (condensation) = /&4 5 (Xx Hifo¥5) - &

Mo (Exro>LlwTd)

k% & . Ltk
* When water vapor condenses, it changes into liquid water.

ESHES {EQIREN
- If a gas is condensed, it becomes a liquid.

% KA K
Fog begins to form when water vapor cools and condenses into
AR EoTWw3?

tiny water droplets suspended in the air.

3 0) conduct / (conduction) = 55 (D7=b3) - fz#ETE (TAEST

%)
Bl 21 fr & 3 &l
* Materials with high thermal conductivity (such as copper and

TV =7 A Zh
aluminum) conduct heat well.

2 H T A ke any
- Materials (such as fiberglass and cork) which slowly conduct
£ wro B M

heat are called thermal insulators.

_10_



3 1) conserve / (conservation) = fR1F9 5 (IELAT D) - TS (B

DR T B)

VA L7/ [
« When the forces doing work on objects are conservative (elastic,

"N B & T A
gravitational, magnetic, and electrlc force), the total amount of

V2R DI S
mechanical energy is conserved.

H kA
- Conserve (save) energy by turning off the lights when nobody is
in the room.

3 2) consider / (consideration) = ~& R729 (~&H7d) - X<&Ez25?

(KL DABZD)

ot [ AAe) B 7k D AR/
« Light can be considered to consist of particle-like packets of

%
wave-energy called photons.

() B ES A L
* When conducting a science experiment, it is important to

) RET D BB AR 7 A
consider and identify the extraneous variables that may affect

i EoomoE R
or cause measurement errors in the results.

3 3) consist (of) = kD (723) - BEINLDE (ZH5HFNINDB)

wOBE WK EE T
* An electromagnetlc wave consists of electrlc and magnetic ﬁeld

3 CE A
waves at right angles to each other.

g Koo JI 4 [EAE:
« Our galaxy (Milky Way Galaxy) has a diameter of almost

& =
100,000 light-years and consists of about 100 to 400 billion

2
stars.

_11_



3 4) contain  (content) = &tr (&< Ep)

77 A R R e
+ 12 grams of carbon-12 contains 6.022 X 1023 carbon-12 atoms.

S & W B .
A mole 1s the amount of a substance that contains
7R 4 b oB K b T

Avogadro's number of particles.

LV E & I
- The molar mass (in units of g/mol) of an element contains one

£ L B
mole of atoms.

3 5) contract / (contraction) = IfE3 25 (Lw 5 Lw< T 3)

Mok TNI=T L B &k
* Materials such as aluminum and steel contract as they cool

wm
down in temperature.

SN
« When rubber is heated, it contracts.

3 6) converge (in/to/on) / (convergence) = —mRIZEX 5 (o TA

ZHOED) - PURTD (LwHELTD)

7 h—NT L=} FR—=Y 7 T L— |k 7 4V ¥
* The Amurian plate, the Okhotsk plate, and the Filipino

A HodEg T i< B 1]
plate all converge in the region beneath Mount Fuji.

i ) LR ¥ AT L M
+ A convex or converging lens causes parallel light rays to

A
converge to the focal point of the lens.

3 7) convert (into/to) / (conversion) = B#T 25 (~ADAT D)

B B weo B =xF— EHTE 2 (k&
+ An engine converts a fuel's heat energy into usable work.

_12_



i & = R b F —
Potentlal energy can be converted to other forms of energy (such

& @ A 1= Y T FRAX—
as kinetic, heat sound or light energy).

3 8) correlate (with/to)  (correlation) = ¥BEANRH D (£ I DARH D)

i i g
* The speed of sound is correlated with the type of medium it

travels through.
i W K& &
*The number of traffic accidents was correlated to the size of the
o
vehicles.

3 9) create / (creation) = /EV 3 (o< VW 29)

FiR L g #

* Researchers in Japan clalmed that they had created element
A B 53

113, an atom with 113 protons in its nucleus, and one of the

TRLE E W% gL R
missing items on the periodic table of elements.

TR F—
* Energy can neither be created nor destroyed, but it may be

changed to another form.
EoE oW IR B %
+ A standing wave is created when 2 waves of the same frequency,

K & = R ot
wavelength, and amplitude travel in opposite directions and

) ML
interfere in a confined space (e.g., guitar string, flute or pipe).

4 0) decay / (decay) = i+ 2 (15 »\35)

- B+ s ok F TR —
* When an atom decays, it releases particles or energy.

¥ ¥
- Half-life is the time it takes for one-half of the original nuclei of a

WoOE o R
radioactive substance to decay.

_13_



4 1) decelerate / (deceleration) = JB#ET 2 (FAZLT5)

X
* When a car decelerates, it moves at a decreasing speed.

Yy ha—A Y — o ar fHE
* The roller coaster decelerated as it climbed up the steep slope

-
and accelerated as it descended.

4 2) decompose (into) /' (decomposition) = RT3 (SAPNTB)

& o oy
- The resultant force can be decomposed into components.

. N R AT S % . W
* Decomposing a vector is a way to analyze an object’s motion in
each direction.
Y. K #n H
* One can decompose a vector into horizontal and vertical
)
components.

4 3) decrease / (decrease) = W25 (~3) - BWHT2 (FALXHITB)

E—ED fLET R F— . Hit
+ A marble's potential energy decreases as it falls to the ground.

>ﬂ

XK JE o
« Atmospheric pressure decreases with increasing altitude.

4 4) depend (on) ,/ (dependence) = ~iZ k5

® N . o R
+ Conservative force is a force in which the work done on an object
- A HoT ] .
between two points depends only on the starting and ending
JH ) =

points of a motion. It does not depend on the path taken.

_14_



o
* The speed at which something is moving depends on the

B E O B OFE R
observer's frame of reference.

4 5) describe / (description) = T2 (F2oHW\T5) - ;BT 5 (X

Cwo¥5)
W ® % . 2
The linear expansion coefficient describes the thermal
[ I i

expansion properties of a particular solid material.

EH T kLR — L7/
. Kmetlc energy can be described as energy that an object has

because it is moving.

4 6) destroy= JHl7T 5 (Lx2®2F3) - BKET S (1IVi3)

+ Scientists have been experimenting with food irradiation to

destroy bacteria in different types of food.

O oW oM
« Large tsunamis caused by subduction zone earthquakes can

ANES ) il
destroy coastal towns and villages.

4 7) detach (from) / (detachment) = EV 44 (& 0 IXFF) « ~Z40Hk

5 (~&25A0T5)

M o 5o
* When ionizing radiation is absorbed, it interacts with atoms to

BT 1]
detach electrons from their orbits.

WLV B h KByt
* Violent shaking from a strong earthquake can cause solar

a2 JR 7L — A
panels on the roof to detach from their frames.

_15_



4 8) detect / (detection) = 35 (FALwD73)

HA Ay 75— R
+ A Geiger counter can detect radiation.

A LA . . avea—4
A virus was detected while scanning the computer with an
T AIVARKEY T b

antivirus software.

4 9) diffract / (diffraction) = ElI#T3 % (M W\E2T3)

F5om
Waves diffract or change in direction as they pass through an
. i B
opening or around a barrier.

2N % v W
L1ght diffracts or bends around edges of obstacles.

5 0) diffuse (into/throughout)  (diffusion) = 58T 5 (< SATB)

as o

Y| il
* The molecules of a diffusing substance diffuse from a region of

=N

= b3 E {158 b3 B
high concentration to a region of low concentration.

o o A

, . 8 R
+ Adding a few drops of ink or food coloring in a glass of water
2 om T B — i
will eventually diffuse the color evenly throughout the
water.
EREEN

Gases diffuse into one another and mix together due to the rapid
H#E) 2 ] o
motion and empty spaces between the molecules.

_16_



5 1) direct (from/towards) / (direction) = ~~H\2bE 23 (~~TehiE

5) s ~~BEIED (~~WNEDH IED)

B o T
+ By conventlon, electric current is directed from the positive
i a

terminal to the negative terminal.

m L h
* Centripetal force is a force that is directed towards the center of a

R
circular path.

5 2) displace / (displacement) = L DIF3 (BLDIFB) - ~2BEHX

B (BENWESIED) - AnRD (Wb b)

% 7 L7/ IR
* The buoyant force acting on an object in a fluid is equal to the

HE
weight of the fluid displaced by the object.

L//ICN Wb
+ An object fully submerged in water will displace an equal

K 5 &= .
volume of water as that of the object.

5 3) disregard , (disregard) = &+ 2 (FeLT3)

L/
* Disregarding friction, the path taken by an object against

N M oE A o
gravity does not matter (e.g., mountain climbing) because

o {28 7. 71
gravity is a conservative force.

A ESRNONE -} . HY LA D
Early scientists and church leaders disregarded Galileo's

BO% omo% R
scientific findings.

_17_



5 4) dissipate / (dissipation) = {3 (IF9) - #Hx 2 (¥x%) - HET
5 (LxoEATB)

JBE R OB T RA¥— Eh
* The force of friction dissipates kinetic energy as heat.

= E' % @D =) F;
* An 1ncrease in the cloud's temperature can cause the cloud to

dissipate.

HE7T s ays7 J—Fk HoE IR ]
.+ Tetrapods ( concrete structures) dissipate the force of

RLoTHRTNS 7 )
incoming waves from the sea by allowing water to flow

around them.

5 5) disturb / (disturbance) = &3 (H729)

LEXH a1 ERoBLbe .
* When the first coil ofa s1in ky isdisturbed, it pushes or

2BEH 3L
pulls on the second coil.

= ow > B RO .
+ Coronal mass ejections from the Sun can disturb Earth’s

YN
<

U
magnetic field.

5 6) diverge (from)  (divergence) = &3 5 (iT-oXAT3) - Hhid
(P2 3)

H i —
Earthquakes often occur where plates diverge or pull away

from each other.
i L bz ST
+ A concave or diverging lens causes parallel light rays to
diverge after passing through it.

5 7) divide (by/into) / (division) = 73} 5 (i} 3) - HET B (BA»D
35) - El5 (b5)
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¥ O & HBOEE BEL
+ Average speed is the distance traveled divided by the time of
travel when speed is changing.

R BN . HE . .
* The current in a conductor is equal to the voltage applied to it

E/AN 7
divided by its resistance (I=V/R) (I=electric current in amperes).

FYAL  EEO F W 2 Wk
*A prism is a solid, transparent object that divides light into its
colors.

5 8) draw (from) / (drawing) = 3l EH3 (O&7%E9) - 5l &Rt (V& CZ

—

i)
FHEIT B CEAR T RT . .
« To calculate the current drawn in amps (amperes), it is
BB S OWEEE N wE

necessary to know both the appliance wattage and the voltage
V2o VAR A N VI
amps = watts/volts).

E G

it
* Current can be drawn from a battery

59) drop (from) / (drop) = H&¢ ¥ (BEY) FETTD (ot 5D) -
THR5 (ENRB)

I B
 The temperature in the city dropped from 30°C to 20°C.

— RV A—F—
* The ball was dropped from a helght of one m eter.

6 0) eject (from)  (ejection) = HHTS ((E5 LwoT3)

B B EE E T w7
* In beta minus decay, an electron the beta minus particle, is
% ¥ it o T
gjected during the transformatlon from the neutron that
% b b W F

converted into a proton.
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. B ok R B% NN
The Sun can eject massive bursts of solar wind and

YN

magnetic fields.

6 1) emit (from) / (emission) = T2 (5 LT 5)
W ¥ t T .
Energy as particles or photons are emitted from a

VL W
radioactive source.

G N S/ =Y . . .
* Radioactive substances emit alpha particles, beta particles, or

gamma rays.

6 2) estimate / (estimate/estimation) = RfEH 5 (oL 5) - HHETD

(BNSAT D) HETD (TWVWTWVT D)
i RS I S ST ol )
* The order-of-magnitude calculations can be used to estimate

L/
answers to problems about physical quantities.

WELEHR ) a Tou . .
* The physicist Enrico Fermi was known for asking his students

. RE& B . =
to estimate sizes, quantities, or probabilities that seem

) 1E e 12
difficult to know precisely.

6 3) etch (into) / (etching) = = F 795 « DAt (FIHITe)

X OB OB OB OE OB o & 4 B B
-In a large-scale integrated circuit (LSI circuit), electrical circuits

3 i (LS
are etched into a piece of semiconducting material just a few

Y A—H— g
millimeters square.

L—F # M
« A laser was used to etch graphics and text onto the surface of a
CD-R disc.
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6 4) exceed (excess) = Bz25 (Z23)

wmoE W A R BXZ
+ A supersonic aircraft can exceed the approximate 340 meters
G =3 3

per second speed of sound in air at 20°C.

* Nothing can exceed the speed of light in vacu

7z
-
um

6 5) exclude (from)  (exclusion) = $Ef3 2 (IWVWL x33)

B % & 17 7£ K&
« Scientists do not exclude the existence of a vast ocean of

£ @ S Ez D . T 7N
water below the surface of Jupiter's icy moon Europa.

_,»__5 {EIJ El_/gﬂl's—?—é
« Excluding some data from the measurements can affect the

result of an experiment.

6 6) exert (by/on) / (exertion) = B XY

£ 7 *®
« Action is the force exerted by one obJect on a second object, and

reaction is the force exerted back by the second object equal in
bt
size and opposite in direction.

i Ewox o n Wtk kw bR
* The fluid exerts an upward force on the object immersed in it.

6 7) exist / (existence) = HET D (ZAXINT D)

= Gl 7
+ Gravity is the force of attraction that exists between the Earth

ik
and all objects.

4k 2
. L1fe may exist on other planets
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6 8) expand . (expansion) = [#ET 2 (5B x 5T 3)

K i A E
- Water volume expands when its temperature rises above 4°C

and when it freezes to ice. When the temperature of water is
between 0 °C to 4 °C, it contracts.

gols

. 2&:?1\' will expand when heated.

a7 —F ) 1 -
* Concrete expands as its temperature increases.

6 9) expose (to) / (exposure) = HIZHU TS (NZHTHB) « BRHIZEHT

(IZ2Z9I2&B7F) « BHABREBOD (139 LeEAZHUD)

PNV LIRIE KB ok
* The solar panels are exposed to sunlight.

B+ 5 ¥ &\
* Nuclear power plant workers were exposed to

ERR Y S
high levels of radiation.

7 0) express (in) / (expression) = £3 (b bHHT)
A7 EI T RT
* The amount of current in a circuit is expressed in amperes.

% R B BB
* The equation expresses the relation between distance and

time.

7 1) extract (from) / (extraction) = #iHT 2% (bw 5 Lw 27 3) - 5%
H3 (0&E7%E9)

21 B ®OE A Al
* A heat engine is a device that extracts heat and transforms it

. R T R L X —
into mechanical energy.
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il o A
Metals such as copper can be extracted from ores.

7 2) fall (to/into) / (falling) = H T35 (Lot ?) - HEHLD (BH5)

® & M B BB S K5 .
« If air resistance is disregarded, all objects dropped near the

ok o £ E . s
Earth's surface will fall with the same constant acceleration.

=a—hv

Hh
* Newton watched the apple fall to the ground

7 3) float (infon) ,/ (floating) = F»NS (9 M%)
(BIEND) D q
- One can determine if a substance will float or s1nk by

" Z/= SIS
comparing the densities of the substance and the fluid.

L//IRCN /"
You can find out if an object will float or sink by comparing the
e i
buoyant force on the object with the object’s we1ght

H wE T 5
* The welght of an object alone does not determine whether or not
it will float (e.g., a 5-kilogram Styrofoam will float in water but

not a 5-kilogram steel ball)

L7
« An object will float in water when the force of gravity and the
% 7
buo;ant force acting on it are balanced.
7 4) flow (from/into) / (flowing) = W5 (RN D)

o gL F —
- Heat is thermal energy that flows from obJects with higher

i E
temperature to objects with lower temperature.

Wk Ak o . .
A liquid or gas flows from regions of high pressure to regions

of low pressure.
- 23 -



RGN & it /Y| I O I
* Fluids can flow 1am1nar1y or turbulently.

7 5) focus (on) / (focus) = R ENERICEES - HETS -

l\\\ ‘ﬁ
o= SR )
N PN
+ A magnifying glass can be used to focus sunlight to create a
o
hotspot at the focus.
v 7Oy F Ol R E B L7/
* The Hubble Space Telescope can focus on objects that are
# bk oo 2 @ 8
farther away than terrestrial telescopes.
7 6) follow (by) = W2 (72&%)
DI 2 I N -7 B -2 #
* The projectile followed a curved path under the influence of
— & o # 7
constant gravity.
& ERNE ARG i b3
+ A large earthquake can be closely followed by tsunamis and
aftershocks.

7 7) form (into) / (formation) =343 5 (IXo®H\33)
WEWT D)

s FBEYT S (1

oy ﬁ_ T XL X — 7& /J) T Z)
In conservation of energy, when a type of energy decreases, the

same amount of a different type of energy forms.

oL # it & %
+ Atoms of 2 or more elements combine to form a compound.

KoOEK K .
When water vapor rises
7K i =
water droplets which form clouds.

and cools off, i1t forms into
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H & WML W FE W ENTS
Tornadoes form in huge thunderstorms with strong swirling

Ja
winds.

7 8) freeze= W5 (Z85)

i T S i
- At sea level (at standard atmospheric pressure =

il K
1.013 x 105 Pa), pure water freezes at 32T (Fahrenhelt)

and /‘t)eils at 212T.

7K (S R 1| B B
« When water freezes, its volume increases.

R Pz 7 A 74 TA4A
Carbon dioxide gas can be cooled and frozen as dry ice.

7 9) fuse / (fusing/fusion) = @ET25 (WHTH95)

% oA SN ik B
* Nuclear fusion is a reaction with extremely high temperature
¥

in which 2 or more small light nuclei collide at very high speed

, BTk
and fuse to form a larger different nucleus.

Ko ~Y A
- It takes four hydrogen atoms to fuse into one helium atom.

8 0) gain / (gain) = 8% (2 5)

BT . w T
+ An atom can gain an electron.

wok . m A ko3
* When an object is lifted above the ground, it gains gravitational

i = RV ¥ —
potential energy.
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8 1) generate / (generation) = AT 5(I-¥VT5) - 4A£L% (LxH

C3)
« If current is passed through an electric wire, it will generate a

W 5
magnetic ﬁeld

& | _OPT KR G

* Many power plants need steam to generate electricity.

8 2) giveoff= T2 (1E5 Lwo75) - HT (729)
i1 TS KT TR L E—
* When an atom decays, it gives off particles or energy.

) . 1k . S S =
+ Living things give off gases during the oxygen-carbon dioxide

cycle.

8 3) gravitate (to/towards) / (gravitation/gravity) = B85 (T

w90 IO ND)

— o K i £ B
* The frozen portion of water droplets with their negative charge

M2 H % i =
tends to gravitate towards the bottom of storm clouds.

* The Moon gravitates towards the Earth.

8 4) happen= =5 (BZ %)

Hit B 71— |
Earthquakes happen when tectonic plates slip past one another

T )L —
and release energy.

+ A solar eclipse happens when the Moon passes between the Sun
and the Earth.
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8 5) ignore = EHT5 (TrL75)

BR O B & o
air

-If resistance isignored, all obJects dropped near the surface

) . & e s
of the earth will fall with the same constant acceleration.

B BR 7 P 17 7 ¥ W
* Ignoring friction and other non-conservative forces, mechanical

THRLF— . w® v F
energy is conserved in a pendulum.

8 6) immerse (in) / (immersion) = &9 (O\V=9)

7 I WL LT ) i 1k
*Buoyant force is an upward force exerted by a fluid on an object

partly or completely immersed in it.

TAE AT R 7K
« When Archimedes immersed himselfin a tub filled with water,

E i
he found a way to check if the king’s crown was made of pure

OB ELOU BN
gold based on the volume of displaced water.

8 7) impede = #5iF 5 (XFE7=iF5)

w0 h o . X iz
* Electron flow in materials is normally impeded by imperfections
(7 G A Ui B 2 I

like microscopic edges and rifts in the material.

# Bt = i »H b
« All materials impede the flow of electrlc current to some
O
extent.

8 8) include .,/ (inclusion) = ~%& &t (~%&ip)

R U . no G
*An imaginary line that includes force is called the line of action.
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HoA e B M s M RIS W Tz <&V
+ Simple machines traditionally include pulleys, levers, wedges,

U il it} i (=] i iy
screws,inclined planes , and wheels and axles.

8 9) increase / (increase) = T (&°F) - HMNT D (€9 7T 5)

jjﬁ %j] TR F— B — & . .
* The kinetic energy of a marble increases as it falls to the
Mo
ground.
¥ i T "ooE

* The speed of sound increases with the stiffness of the material.

9 0) indicate ,/ (indication) = /=9 (L)

. Sl LT o
* The printed letters on a compass indicate the directions north,

A
south, east and west.

KL —H o Bk FuFHT
* A weather radar can sometimes indicate a tornado touchdown.

9 1) induce / (induction) = FET2 (W5 59 5)
& . , Ik 4
* When electric current is induced in a conductor such as copper,

%
electrons pass freely through it.

- b = %
+ An electrlc current or a changing electrlc ﬁeld induces a
w5

magnetic field.

1% 5 &

R
* A changing magnetic ﬁeld induces an electrlc field.

oA )L we Y
* A coil of wire moving through a magnetic ﬁeld between 2
K %t o Wt B A Ut

opposite poles of magnets has a current induced in it.
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36. # T JEU . ZER DAL
* Ceiling fans can induce airflow downward that help make a

room feel cooler.

9 2) insert (into) / (insertion) = ~ZHAT S (~&Z 52w 5T D) - &

LiAfe (2L Z?e) - EBXANLD (EWVND)

G 0 S N
* When a ferromagnetic material like 1ron is inserted into a

. YV /AR . St .
current-carrying solenoid, the magnetic field strength in the

center of the solenoid increases.

FHAE N -7 A W s ok JF
- In semiconductor doping, impurities of foreign atoms (e.g.

L
boron (p-type) and phosphorus (n-type)) are inserted into the

/7’1) R /7/1/—7:_;7_5 i om MR OIE
silicon or germanium crystal structure.

9 3) interact (with) / (interaction) = HEEHA TS (253K HT%)

* When a charged particle enters into a medium, it interacts with
[y A ¥

the medium’s electrons and nuclei.

+ As the Sun, Moon, and Earth interact with each other, sea levels

. A
rise and fall caused by tidal forces.

9 4) interfere (with)  (interference) = T#:3 23 (AL X 5T 3%)

i o B 5 B bH 5 .
« Waves can constructively or destructively interfere with each
other.

G 5
When light waves constructively interfere, bright

T BoL %
interference fringes can be seen on a screen.
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9 5) invert / (inversion) = K#3 2% (FATAT D)

S ERE S . E
* A reflected pulse will be inverted when it reaches the fixed end
Ly

of a medium through which it travels.

I

* The images formed on the retina of our eyes are inverted.

9 6) investigate / (investigation) = FAET2 (b x5 XT%)

G . o i Tx o
+ Researchers are investigating the causes of drought in

California.
B # . o R EE® | BB
* Scientists are investigating how climate change is affecting the
bt pE o
Arctic's ice.

9 7) ionize / (ionization) = ERET 5 (TAYVT3)

fr E kL T B TINT 7R/ T IVT 7 ki
+ Streams of charged particles like alpha particles can ionize
B A 9 + AR R R Bo%

atoms and molecules in living tissue cells and cause damage.

L N 3 ' o
« An atom is ionized if it absorbs enough energy to make the

HOOT TRAF—
electron energy greater than zero.

ko T A Iz %
 Air particles can naturally be ionized negatlvely by ramfall or

by a watéﬁrfall.

9 8) irradiate (with)  (irradiation) = ~ZHERMREHU TS (~IZIFH L
2HEAEDHTD) [HEYUTTABLLTE (b T5) - Ergsb
(DPRIRHHE D)
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A S . o ) ~ A 7w
* Microwave ovens heat food by irradiating them with microwaves.

7K ~ A 7 v
* Water is heated rapidly when irradiated with microwaves.

99) lose / (ost)= ~%2%K5 (~%5L7%29) -BRTS (£5L275)

L//ICN N A X
« If an object or material loses electrons the deficiency of

. E B & D
electrons makes the object positively charged.

B 7=
* In winter, heat inside a house can be lost through its windows,
B = AR [k 2h

walls and roof due to poor insulation.

1 0 0) magnetize / (magnetization/magnetism) = Bift 42 (U4 3) -

BRE®HUD (CLE2RUD)

B o 235
+ A steel bar can be magnetized by rubbmg it many times with a
W A

magnet in one direction.

WA . wooR Mk
« A magnet can strongly magnetize ferromagnetic materials like

&k =
iron and nickel.

1 0 1) maintain ~ (maintenance) = f£2 (72b2) - REBZIHERE+5 (W

C%5)
HY LA P H Wk ,
Galileo called the tendency of objects to maintain its
I TN = SR/ I = S

initial state of motion "inertia".

L7/ [ UGN &
* If an object is in motion and the sum of forces exerted on it are
i X B D — E o # E

zero, it will stay in motion and maintain a constant velocity.
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1 0 2)measure ,/ (measurement) = 3% (iX53)

F R e % L =a—by
* Spring constant is measured in newtons per meter.

1 BE #t %L & 1 E
+ A thermometer is a device that measures the temperature of a
/Y
substance.

1 0 3) multiply (by) / (multiplication) = ¥} % (2F3) « gz T35 (3
HENNZT D)

* Two multiplied by three makes six.

Tz W . % TR —
+ A lever or pulley can multiply force but not energy.

1 0 4)observe / (observation) = Bl£+ 2 (LA EXDT5H)

AU LvF HH%T 5
* Galileo observed that objects in free fall have the same constant

Mmoo ~cBEboT &
acceleration regardless of weight.

o H MK WO oK OWE OB b
+ Climate experts are observing the effects of global warming.

1 0 5)obtain  (obtainment) = kD5 (b L H5B)

fii BB OR MK ,
The values for coefficients of friction can be obtained

experimentally.

1E fife 72 i R ES
« Accurate results of the experlment were obtained after very

weoE - EFOW
careful measurements were done.

_32_



1 0 6)occupy (by) = 52 (LH5)

& 7z M
* Volume is the amount of space occupied by an object.

g 1T HATD L B o 8 i
+ Electrons occupy different orbitals in an atom in order of

increasing energy.

10 7)occur / (occurrence) = &% (B2 3)

* A lunar eclipse occurs when Earth passes between the Sun and
the Moon.

BE o A 1} Yook
* Friction occurs due to the rough surfaces of objects touching or

moving past each other.

1 0 8)oppose  (opposition) = WHiF2 (XF~iF3)

BB B B0 L7 N
* The force of friction always opposes the motion of objects as

BRI )
they move past each other.

H
+ The force of gravity acting on a falling piece of paper is easily

% &I B
opposed by air drag

10 9)orbit= AEEITS (LY INWVT D) - BLBEIZEDS (XEHDB)

BT H AT — v '
*The International Space Station orbits Earth once about every 90

mo Wm
minutes at an altitude of around 215 nautical miles.
(note: 1 nautical mile =1.852 km)

M OIE
* The Earth orbits the Sun in an elliptical pattern once around
oy o® X

every 365.26 days at an average speed of about 30 km/second.
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1 1 0)oscillate (in/at/with/between) , (oscillation) = #E&I4 2 (LA LS

%)

fiE_ W B F g B

* In a longitudinal wave, the particles of a medium oscillate

S
parallel to the direction the wave is moving.

E %W B

* Particles of a sine wave oscillate in simple harmonic motion.

H AR ) % R’ & %K

+ An object’s natural frequency is the frequency it tends to

oscillate at when struck or disturbed.

=
e,

5
 In Japan, alternating current voltage oscillates between —141

VIS 20
volts and +141 volts (effectlve value = 100 volts).

1 1 1) pass (through/into) / (passing) = BEBT D (D507 3) - BET

5 (L5 5D)

N /N — SR

* Beta particles can pass through as much as 3 millimeters of

TR = AN
aluminum.

N &M 7

ot
« Light cannot pass through opaque materials like wood and

£ &%
steel.

1 1 2)penetrate / (penetration) = B@T 2 DPrADHT3)

T WK N
* During electron capture an electron in an atom’s inner shell
i

penetrates the nucleus.
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7 v 7 7 R A sk J&
+ Alpha particles are unable to penetrate the dead outer layers of

. B g Bz Bl 1
human skin, but open skin wounds must be protected.

1 1 3)permit  (permission) = FJREIZT D (DD H T D) - FHFAI T (¥

D9 3)
g G Mo Bk CA S
* Conductors are materials that permit electrons to flow freely
A

from particle to particle.

% ! I
* The transparent glass material permits light to pass through it.

1 1 4)polarize  (polarization) = fR}¥T D (~AZ 57T 5D) - DT

(SAXXLT5)

s i
- Longitudinal waves (e.g., sound) cannot be polarized because

. c: ‘|:| D T .jj !_EJ @ .@]
they vibrate parallelto the direction of motion (no

2 W® 3x O = o)
two-dimensional vibrations).

b ¥ & B
+ Light is polarized when it is reflected from a non-metallic
# M
surface.
1 1 5)prevent (from) ,/ (prevention) = #jiF25 (XZx7=iF3)
=) ze B x E R F
+ A vacuum prevents heat conduction because no atoms or
575 FHET S
molecules are present.
) EHEO B M o W%
A hazmat suit prevents direct contact with hazardous

L/} b GO I O A
materials and radioactive particles.
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s #

# E fr i
* Thermal insulating materials help prevent heat transmission to

a building in the summer and out of a building in the winter.

1 1 6) proceed (with)  (procedure) = #EH 2 (5D 5B) « [~ BIRAET

5 (IFo8WY D) - BHERKTD (@HWVT5)

c~TRRD D (~&IELT
H5)

F Bk
Pierre and Marie Curie proceeded with their experiments on
e B R

R
AR rTa=v A

5 %R B E %
radiation that led to the discovery of two radioactive elements,
radium and polonium.

FAICHEET D FER

Bra E R

Stay alert while in the 1ab and proceed with caution when
w5 k% &

handling chemicals.

1 1 7)produce (by) / (production) = AL % (L x5 L3)

w5 0 h

L7/
* The resisting force produced as an object moves through air is
£ R B

called air resistance.

5 T
A wave produced by a source that oscillates with
B = L)

iEO
simple harmonic motion is called a sine wave.

1 1 8) propagate (through),” (propagation) = {52 (271 3) - EHFT
5 (CAETD) - o725 (TAEATD)

& i3

W DA
+ Electromagnetic waves propagate at the speed oflight in a
"oz
vacuum
" i3 mo"
* Sound w

aves propagate through a medium like air or water.
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1 1 9)pull (down/up) / (pul) = 5[< () * Bl25ED (O»>iE3D)
= ) o
* Gravity pulls you back down to the ground when you jump.

/Hi %‘—
A pulley is a dev1ce that is used to pull heavy obJects up.

1 2 0)push (down/up / (push) = #3 (BF) -HLEDS (BLTTHB)

: : . CJE o R R
+ A small, light box will move with a uniform acceleration if it is

. — & o A
pushed with a constant force.
. . j( /)%(‘ -
« About one kilogram per square centimeter of atmospheric

£ A 7% 1 id]
pressure pushes down on the human body at sea level.

(1.033kg/cm2=1013.23 hPa = latm = 14.7psi)
(hPa=hectopascal, atm=atmosphere, psi=pounds per square inch)

Note: In the U.S.A., the psi pressure unit is the primary unit of
measure for pressure, and most pressure instruments are shown
in pounds per square inch. (1 psi = 6894.76 Pa)

1 2 1)radiate / (radiation) = &2 (15 LT %)

B oW A~ 7 b o
* The Sun radiates in most parts of the electromagnetic spectrum.

L . . BT
+ A radioactive source can radiate high-energy particles or

A
photons which can cause ionization.

1 2 2)raise (by) = LiF 2 (HiFB) - 51& LT (O&EHITD) - T (B
%)

Ca—L RS hT i [
+4.185 joules of absorbed heat will raise the temperature of one

7T A AT A E
gram of 20-degree water by 1 Celsius degree.
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E
» 1 keal (1,000 calories = 1Cal) is the heat needed to raise 1kg of

BT A JE
water by 1 Celsius degree.

W f o % % . o .
* The meteor airburst over Chelyabinsk, Russia in 2013 has raised

BRFEH o B
new concerns of an asteroid striking the Earth.

12 3)reach= #ET5 (o7%)

WX (ES
* The speed of an obJect falling far enough in air will reach a

54 N T ST S 3 7 KO’ B
maximum velocity (terminal velocity) due to air resistance and

its velocity will become constant.
Bosr B 8K G R N .
* A nuclear chain reaction can reach self-sustaining level with

+ o ¥y H W E
sufficient f1ss1onab1e material.

1 2 4)react / (reaction) = Kind % (FADS595)

21 it % £ f
* The substances that react in a chemical change are called
s W
reactants.
. BE 7
* When a person jumps, he or she exerts a downward force on the
Hh

ground, and the ground reacts by exerting an upward force on
the person.

1 2 5)reduce / (reduction) = 5T (~57)

« As you go higher in elevation, air pressure is reduced because

s e
"‘x\

there is less air pushing down on you.

_38_



M owm Al 7z L7 =
+ Lubricants such as oil or grease are substances that reduce

friction.

1 2 6)refer (to) / (reference) = ELTD (IFAZXw5T5)

m o W B R
* We refer to uniform circular motion when the speed of an object
=] H#E) —IE

in circular motion is constant.

= — oo % 1 E R
Newtons Flrst Law of Motion is sometimes referred to as the

WM o %
law of inertia.

1 2 7)reflect (from)  (reflection) = K&+ 2 (ITA LT 3)

Nl
* The Moon reflects sunhght

L7/
*An object can be seen when light reflected from the object reaches

our eyes.

1 2 8)refract / (refraction) = BT 2 (K o¥D>T3)

e ZAA
* Light can refract when it enters into a prism or water.

a7

] G 3 moo&
* Sound and light waves refract or change direction when they
5 R L7 A

pass across the boundary between two substances with

different densities.

1 2 9)reinforce / (reinforcement) = #5325 (IZ& x5T5) - @fk¥ 2

(& X o907 3)

5 FIHEd
* When two waves meet, they can reinforce or cancel each other.
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b3 b
Two waves of light reinforce each other in

FWIC L B mD A .
constructlve 1nterference and cancel each other in

FHICE B H Db W
destructive interference.

a7 )—k ) Mo A te M )
* Concrete can be reinforced by embedding steel rods through its
Rk &
length.

1 3 0)release / (release) = T2 (15 Lw>o>T3)

it % K & TR — S
« A chemical reaction that releases energy in the form of light
# % B K

or heat is called an exothermic reaction.

Kk #E & BT B .
+ Water vapor releases heat as it condenses into rain.

77‘< j‘ ?}L

- Steam releases about 2,260 kd/kg (kilojoule per kilogram) of heat

TRLF—
energy when it changes to water, and water releases about 333

K
kd/kg of heat energy when it turns to ice.

1 3 1)remain (at rest) = F1ET25 (BFWLT3)

AN
* Abody at rest remains at rest when there are no forces or when

e D HUVDIRTHE
forces are in equilibrium.

w ok BIELTOD . TARVIRY .
« If an object is at rest, it will remain so unless something

causes 1t to move.
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13 2)remove= IV £5%5 (LD x3)

A4 F v b =¥ H T
* Ionization energy is the energy needed to remove an electron

J F A F
from an atom or ion.

mooJE £ W
+ A refrigerator removes heat from its interior and releases it to

Mmoo 2 K
the outside surroundings.

1 3 3)repel / (repulsion) = X¥T 2 (ITAIE>T D)

M T wE )
+ Like magnetic poles and charges repel each other.

e HOR VA
* Protons repel each other due to the electrlc force, but the strong
3l % & 3 Bh . BF o B
attractive nuclear force in the atom's nucleus holds them
together.
B ¥ H b K
* Scientists have created a way to make sand repel water
B F
molecules.

1 3 4)represent  (representation) = #3 (HH 1)

il I A
* A curve whose shape represents the crests and troughs of a

. — o W W ER g
wave with constant amplitude is a sine curve.

7 b B . % Al
« Vector quantities are represented graphically by arrows.

1 3 5)resist / (resistance) = ~|ZHEHT D (~IZTWZ HT5H)
Bk B B 7 oo E F)
» Static friction is the force that resists the start of sliding motion

# Befh LT % BIELT1S
between 2 surfaces that are in contact and at rest.
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MR . G
* Some materials resist the flow of electricity more than others.

1 3 6)resonate / (resonance) = BT 5 (X x 5 DWVT3) - HiRT 5 (X

X5 LATD)
— W A TE DD
* When two 1dentlca1 tumng forks are placed side by side, the

= E3)
vibrations of one fork can force the second fork to resonate.

Gz % &) /BN
« When forced vibrations are applied to an object and they

, R B K . . .
match the object’s natural frequency, the object begins to vibrate

= e
with ever increasing amplitude or resonate.

13 7)rest (on) = #1LT25 (FWLT5)

ok g -
- Static friction force allows a block of wood to rest on an

oo Mm@ o AU
inclined surface as it resists the start of sliding motion.

® O N w1k . . .
* The normal force on an object resting on a table is equal but in

L ey no
opposite direction to the gravitational force acting on the
object.

1 3 8)restore / (restoration) = X925 (S IFATHB)

- NS S| (e
+ The restoring force acts to restore a spring towards its

T A
equilibrium position.

oot M oW B B JE & v 7e 5O
A 11ght sensitive material developed in space could be used to

S B Lk e e
restore the s1ght of people with damaged retinas.
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1 3 9)result (from) / (result) = &AL % (Lx95L3)

O it ks
- Sound waves are longitudinal waves that result from the

% o " & A LY
back and forth vibration of the particles of a medium.

H = 7L — b
Earthquakes result when the Earth’s crustal plates move over,

ﬂCYu > 7T UT E
under or past each other along a fault.

14 0)reverse / (reversion) = b L DRWIZHED (bEDLrH5Ex )
ZH ED) - KEET 5 (1FATAT D)

BIE I 7 Ip
* The process of dropping and breaking an egg on the floor cannot

METs . o o %I
be reversed to restore it to its original state.

Bk 4 B Y . TR
* Geophysicists find it hard to predict when the Earth's

i Y
magnetic field will next reverse.

1 4 1)revolve (around),” (revolution) =A#z3 2 (Z H TATS)

- It takes about 365 days for Earth to revolve once around the Sun.

o 2 B & AT L/IREN
- A satellite is a natural (e.g., moon) or artificial body (e.g.,

=2
machine) that revolves around a larger body (e.g., planet).

1 4 2)rotate / (rotation) =H#zT 25 (L TATS) - HEETS (MW TAT

%)

N4 7 71 L7/
* The torque measures the ab111ty of a force to rotate an object

iif
around an axis.
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iy
« Earth rotates on its axis once about every 24 hours.

1 4 3)rub (against),/ (rubbing) = =75

% A
* When objects are rubbed together, electrons can move from one

)izig

W B
object to another object made of different material.

Il % WM
* Two solid materials that repeatedly rub against each other will

BEWZEZ T O E LT
tend to wear each other away.

1 4 4)separate (into)  (separation) = 3fET 2 (SAPNT D)

/\ N
& 5

7]
* The resultant force can be separated into components.

AU
* When light passes through a prism, it separates into different

@,
colors.

1 4 5)set in motion = E13 (5 TH9)

T RILF— TR ) 3
* Energy can set in motion the particles of a substance.

) Bk L CTwv Wik )
+ A force must be applied to set a stationary object in motion.

1 4 6)sink (in) / (sinking) =l£H 2 (LD 3)

i3 L//BEIN i AR
« If the densﬂ:y of an object in a fluid is greater than the density

of the fluid, the object will sink.

Ho A g &
* Rocks sink in water because their mass is more than the equal
i & LTS

volume of water that they displace.
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1 4 7)slide (across) = 185 (+3)

A % .
 When two smooth solid surfaces slide past each other,

Mow om % R % Sl
microscopic bumps on the two surfaces impede the sliding

W
motion.
Lz . . ok VR .
- If an object is slid across a table in the absence of a force, it will

. L oz
move non-stop with the same speed and direction.

1 4 8)solve / (solution) = iEIRT 5 (MWiF2F3) « fif (&£X)

Ji B K
*To solve for xin the equation 2 x-4 =10, add 4 to both sides of the

equation and then divide both sides by 2. The value of x should
equal to 7.

* The 2014 Nobel Prize in Physics was awarded jointly to 3

L/ e
Japanese physicists who solved the problem of how to create

blue LEDs.

14 9)spin / (spin) = ElEET 2 (MW TATD)

cx KRB 4
* When a top spins on the floor, friction with the air and the

IZN
floor slows it down.

s F ) 53 . |
* Electrons spin around the nucleus in paths called orbitals.

1 5 0)split (into) / (splitting) = &5 (HSANDOT3)

BT R U T T k=L
* The nuclei of certain isotopes like uranium-235 and plutonium

, GRS
-239 split when they absorb neutrons.
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3 o2 & & [
* Nuclear fission occurs when a heavy nucleus splits into two
lighter nuclei.

1 5 1)stabilize / (stabilization) = ZET 2 (HATVT D)

f % o T BT
Due to the unbalanced ratio of neutrons to protons in its
i G 3 b5 S o B VAR N

Koo F
nucleus, a radioactive isotope gives off particles or energy to

stabilize itself.

VT ARA 7 — . . .
A rear spoiler helps to stabilize a race car traveling at high speed

15 2)state / (statement) = ~ZRBB (~%D3) - EWTS (FAD

Wi B)

o5 oo H 3 kAl
Newton’ s thlrd law of motion states that when body A exerts a

KxtJimo 7
force on body B, body B exerts an equal and opposite force on
body A.

TAY 2B LD o K .
- Einstein's famous equation E =mc? basically states that

8w

B ) TR F— RS
mass can be converted into energy and vice versa

15 3)store=Fx5 (< bxb - -HF> (D)

Wik S o
* An object can store energy due to its position.

- o ()

)izig

=
- Heat cannot be stored by matter because it (heat) is energy in
BOEDY

transit. (Note: Heat is not a form of storing energy but rather a
method of transferring energy).
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1 5 4)stretch / (stretching) = U5 (D3B)

= A NRUFKR Z,
* When a rubber band is stretched, it gets hot and loses heat
TRLF—
energy.
AY F—

* The slinky returned to its original shape after it was stretched.

15 5)strike= %4725 (Hiz5)

33 [EE Sz HH7Ze
« A wave that turns back after it strikes a fixed or free end

L 3
is called a reﬂected wave.

X% ®ATHE D A "o
+ When 11ghtn1ng strikes an airplane's nose or wing tip,

= =
G &

# [fi]
electricity travels through the plane’s exterior skin and leaves

KXt o
on the opposite end (e.g., the tail or the other wing tip).

15 6)strip (from) = BrET 2 (CLx& x753) 1 ZEWB (1I&¥L3)

A BT L7/
* When electrons are stripped away from the atoms in an object,

i 2w & 7D
the object becomes positively charged.

UAYARY i BLE NS TH .
+ A wire stripper is a small, hand-held tool used to strip the
EET © SN - i

electrical insulation from electric wires.

1 5 7)submerge (in) = LD 5 (LTH5B)

T F AT XD FHE /IS
« Archimedes' principle says that any object completely or

SIEN % I %
partially submerged in a fluid experiences an upward

e 7] X & H
buoyant force equal in magnitude to the welght of the fluid
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B D .
displaced by the object.

R (RS Sa)
« An obJect completely submerged in a fluid will displace a

i i
volume of fluid equal to its (object’s) own volume.

LRYS W @ . B ox
+ Rising sea levels will submerge many small islands in the

future.

1 5 8)subtract (from)  (subtraction) = 5/< (U<)

I [EIRE AR 235
* To find the number of neutrons of isotope 233U, subtract its

R 7+ & 5 R
atomic number 92 from its mass number 235.

« If you subtract 3 from 5, you will get 2.

15 9)supply (by) = #4692 (Ex5&w>575)
456.)

* Electric energy can be supplied by an emf source like a battery.

7B VAl A3 it 5 it

Electrlc power is mostly supplied as alternating current.

% I %
* A power supply is a dev1ce that supplies electrical energy to a

I A i
circuit or load.

1 6 0)sustain / (sustainment) = ~ZFHE IS (~2 LEL EED) -

~ZHEFTD (~2WVETD)

EDD ﬁ /éf
» Critical m

i

& oy MW oH
s 1s the smallest amount of fissionable material

mHE

% a R

that will sustain nuclear fission.
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Ko TS
+ Water is necessary to sustain life on Earth.

16 1) tilt towards),/” (tilt) = BT D (F=tei} B) - L (7<)
i B #ix i
- Earth has seasons because its axis 1is tilted.

ok o AEsE 2R LT
* The Earth's axis is tilted by about 23.4 degrees relative to the

Rl AlEd 5
plane in which the Earth orbits around the Sun.

i
* The North Pole is tilted towards the Sun around June and the

iR
South Pole around December.

1 6 2)tolerate  (tolerance) = x5 (/2% 5)

5 AT & GEWAIIBE: S
* Space Shuttle astronauts can tolerate the g-forces that they
, o o2 , ,
experience during take-off and re-entry with the help of their
it G XT“/
g-suits.
k@K
+ Certain living organisms can tolerate extremely hot or cold
15 B
temperatures.

1 6 3)transfer / (transfer) = BE+5 (\WEHT3)

Mook ¥ — mok
Thermal energy is transferred from objects with higher

il BE
temperature to objects with lower temperature.

Zh fr *b it g 5
- Heat can be transferred by conduction, convection, or radiation.

1 6 4)transform (into) / (transformation) = %% (»x3) * BT 5
(~ADT D)
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B M ®OE
- A heat engine is a device that extracts heat and transforms it

NFEH T XX —
into mechanical energy.

e e . LR N
+ Electric energy can be transformed into kinetic energy to do
T—H—
useful work like the turning of a motor, but some of it is lost as

£
heat.

16 5)transmit = ¥5325 (o LATS) - Icbd (2bb)

LR ) 22 [H
* In radiation, energy is transmitted through space or through a
"o wOBE

material medium in the form of electromagnetic waves.

L—H— R A EEf W ~ A7 v
* A radar transmits pulses of rad10 waves or microwaves and

% 58 7vrt
detects waves that are reflected back to the receiving antenna.

1 6 6)transport (by) , (transportation) = %32 (WZ575) - ES
(1Xz 5)

i3 T ARILF— W
« Waves transport energy but not matter from one place to
another.

Bow & 7K
* Some scientists believe that water on Earth may have been

o R # R
transported by asteroids or comets.

16 7) trigger / (trigger) = 5| & & L7235 (O&RRLRDB)

oM s B BRI
* The release of neutrons in fission can trigger a chain reaction.
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o & . Hi Y T
Earthquakes can trigger landslides , avalanches and

Ko &)
volcanic activity.

16 8)undergo= &% (~3) - BRFET D (FTWITFATHB)

kT U MooE &)
+ The particles of a medium undergo a circular motion in a
® m W
surface wave.

R U .
* Isotopes can undergo nuclear chain reaction only if they release
b T e

more neutrons in fission.

16 9)verify / (verification) = RFET 5 (FAL X 59 3) - LFETH (Y
>L X957 5)

Yalb T4 A0 H ARG P o
* In a study, the “Schrodinger's Cat” superposition was verified by

B B’ T nooo% T
the detection of the quantum mechanical interference
B W 5

between localized wave packets.

R , B OB DR PHSAL
Physicists verified the time-dilation effect , predicted by
TINR—h TArvadfy S L
Albert Einstein, in an experiment using clocks made of
) F U LA T

lithium ions.

1 7 0)vibrate / (vibration) = #E&425 (LA LEST5)

B ko moH
* In a transverse wave, the particles of a medium vibrate
ﬁ . E . . . .
perpendicular to the direction the wave is moving.
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EI =

>N

Resonance occurs when an object vibrates at its

B A IR B K = e
natural frequency with increasing amplitude brought about by

no R B K "W
a force with a matching frequency of vibration.

1 7 1)wind (around) / (winding) = &&>< (F&2K)

7 i i = G %
*When electrlc current flows through a coil of wire wound around

g B B0 CEA A =)
the body of an iron rod as core, it acts as an electromagnet.

oL a—FR

X\
*Properly winding a long electrlc cord will later make it easier to
fig <
unwind.
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