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Basic Physics Vocabulary (B EEEE)

14 DEE) (Motion of Objects)

RE (I3 &) = speed = the rate (LbE) (]E) at which a moving
object (#1F) moves
SI (International System) unit of speed = (m/s)

(no direction (J5M1) (M%) only magnitude (K& X))

EHDRERE (NWEADIIXPX) = average speed = distance (FEEE)
traveled divided by (£l %) time of travel when speed is changing

BEIDES (Lw ADADIEIX X) =instantaneous speed = speed at a
specific instant of time ($E D BEfE) or point along a path (BRE&IZiA
2 7-) (e.g., value that can be read on the car speedometer)

EREREE) (L5Z<{ B & {TAI AL ) =uniform linear motion
= straight-line motion with constant velocity = motion at a constant
speed (%) and in a straight line

RE (< &) =velocity = speed with direction that an object ($1%)
has

AR 27 b L= vector = a physical quantity (¥ =) that has both
magnitude (K Z &) and direction ([ ¥)

A 71 T — =scalar = a physical quantity (¥ =) that has magnitude
(X # X) but no direction

EXEE (£L5%Z<5ALES) = uniform motion= a motion with a
constant speed (&) (including non-linear motion)

Z{I (~NA\LY) =displacement = the change in position ({iZE) of an

object (}21%)



10)FHIDERE (NWEADZL L) = average (mean) velocity = total
displacement (Z{i) divided by the time interval (fEFE) (Ax/Ad

1NBEROEE (Lp ADADZL L) = instantaneous velocity =
velocity at any instant of time or point along a path (&8> T)

12) BFEE (25 HWZ € &) =resultant (composite) velocity = sum of
two or more velocities (e.g., A boat on a calm lake is moving east at
10 km/h and a passenger ( & %& ) is running west at 12 km/h on the
boat’s deck. The resultant velocity of the passenger as seen by a
fixed observer (F#1E L TL 5 #11E) on the side of the calm lake (12
P H#i#R) is 2 km/h going west.)

13)MIHERE (Z 5 =L Z £ &) =relative velocity = velocity of an object
seen by a moving observer (e.g., Suppose a passenger on a bus
going north with a speed of 60 km/h is watching a motorcycle on the
next lane ( E $#% ) going north with a speed of 50 km/h, the relative
velocity of the motorcycle is 10km/h going south as seen by this
moving passenger (%))

1)IEE (1% K &) = acceleration = the rate (2]8) of change of

velocity ( 3£ E ) of a moving body (object) expressed in meters per
second squared (m/s2)

15) FHIDINEE (NWEADH Z K &) =average (mean) acceleration =
total change in an object’s velocity divided ( €] 3) by the time
interval (fE5E)

16) BREDIEE (L ADADHZ L E) =instantaneous acceleration
= the rate (El& - ) at which an object’s velocity is changing at any
instant and at any point along a path G&¥&(Zin > )



1INEMREEHES (L5DZLEBLLFAIALES) linear motion
with constant acceleration = straight-line motion with uniform
acceleration = an object’s motion with constant acceleration (Z£Hl&E
) in a straight line

18)#FHE (L & Z < &) = initial velocity = velocity at which an object
starts at the beginning of a time interval (f&f&E)

199HEHET (LS5 b o) =free fall = falling motion GX FiEE)) only
under the influence of gravity (EH DL % 5|7 T) without air
resistance (Z K 3EH1) or initial speed (#]iF)

200EHNMEE (L H W & {Hh%ZL¥E) = gravitational acceleration =
downward acceleration of a free-falling object caused by gravity

20EE) (158295 A ¥ 5 ) = projectile (parabolic) motion =
motion of an object along a curved path (Hi$R#13E) only under the
influence of gravity (BN DF2E % (7 T) with an initial velocity (4]]
BE)

22) & (135 .82HA) = parabola = the curved path (HhiR#ENE)

followed by a projectile ( /R # &) under the influence ( B &) of
constant gravity only

2)EMEEEE (&HIDZLKEIALES) = motion with constant
acceleration = uniformly accelerated motion

HDIEF=5E &2 HL (Properties and Equilibrium of Forces)

24)71 (b ) = force = a push or pull on an object, or an interaction
(#H E £ ) between 2 objects or between an object and its
environment (B§1%). It has magnitude and direction.



25)1EA= (X & 5 TA) = point of action = point of force acting on (&)
<) a body or object

26)1EA#R (X & 53HA) =line of action = an imaginary (invisible) line
({R#E D #R) that includes force

27)&EH (Lw S5 Y & ) =gravity = force of attraction (5]77) that exists
(fF7£7 %) between the earth and all objects

28)8= (LDY & 5) =mass = a measure GBITE{#E) of the amount (&) of
matter (JE) in an object

20)EE (BH &) =weight = the force of gravity (BH) acting on (<)
a body (#24%) or substance (JH)

30) EEHAN (TUWH k< Z 5V &<) =normal force (normal reaction)
= a perpendicular (EE) reaction force (R1EAA M /) exerted on (H &
IX9°) an object at rest or in motion on a surface (equal to the object’s
weight if on a horizontal surface (7K ))

31)EEAN (X2 &£ <) = friction (frictional) force = the force that

opposes (I51F ) the motion of objects as they move past GEET 3)
each other

32)FHEEEEN (BWLWL XDV & ) =static friction (frictional) force =
force that resists (#5lF 3) the start of sliding motion (&Y iEEh)
between 2 surfaces ( & M ) that are in contact and at rest (e.g., a
block of wood (AKF") resting on an inclined plane ({&E#}{))

3NFEEH (¥S5FE2Y &£ <) = kinetic friction (frictional) force =

force that opposes (#5 | % ) the movement of 2 surfaces that are in
contact and are sliding over each other (e.g., block of wood sliding

down on an inclined plane)



34)5RHN (b &5 Y & <) = tension (tensile force of string) = the pulling

force exerted by (# & IX SN 7-) a stretched GEIE L 7-) string or rope
to an attached object

35) M (72AH\) = elasticity = the property (I£Z) of a material to
return to its original shape and length (R &) after being compressed
(#&A 7°) or stretched (fRTf7=)

36)5N (7ZAEWY & €)= elastic force = force exerted by a material
when it is stretched (f#U'7z) or compressed (fgA 72)

307y D& (7v 9 DIEFS5 %K) = Hooke’s Law = The amount of
stretch (ffT}) or compression (fi§#*) of an elastic material (G {¥41#})
is directly proportional (Etf5l L T) to the applied force (B1 X 7=).

38) I EE (¥ TWLWT 5) = spring constant = constant k& measured
in newtons per meter in the formula of Hooke’s Law (# = kx) that
tells how stiff (F\>) a spring is

39)Ef@H (ZAH LY &£ <) =action at a distance = force acted on (H
& I T 7) an object without touching it

400FEBlH (AW S WVWAY & ) = universal gravitation =
gravitational force between objects depending on their
mass (E £ ) and distance (EEEf)

41DFER D (EWVWTA EY & ) = electrostatic force = the force
between electrically charged (B % $¥) objects

42)85H (LEY & <) = magnetic force = the attraction (5]73) and
repulsion (£ /1) between magnetic poles (B1E)

43)NDER (BbHh DI 5E\L) = composition (summation (&5t - #
0 )) of forces = the combination of 2 or more forces into a single
equivalent (R M) force (sum of forces)



49)EH (TS5 Y & ) =resultant force (sum of forces) = the sum of all
forces acting on (f# <) an object

45) hD9fE (bh 5 DA DY) = decomposition (resolution) of force =
separation (43fi#) of resultant force (&) into components (B4

46)9h (A Y & {) = component of force = a component (FX%) of
resultant force

ANHDED ( bhLDHEWSRA) = components of force = each
component of resultant force

(x B9 = xcomponent, y FX% = y~component)

48) DY HU (BbhHDDY HLs) =equilibrium of forces = balanced

forces that act on ( f) <) an object (upward force balanced by
downward force and rightward force balanced by leftward force

acting on an object). The net force on an object is zero.

4992 ) BHUVWDIREE ( DY BHWVWDL & 57-\) = equilibrium state
(balanced state) = summation (&5t - ##) of all forces is equal to
zZero

50/EH (X & 95) = action = force exerted by (F £ IX7) an object on
another object

51)R1EMA ( I3A X & S5) = reaction = force which has the same
magnitude (X # &) and opposite direction G¥[[ Z)

S5D1ER-READEE (T&51FAZTLS5DIES ZL) = law of action

and reaction = If object A exerts (35 & ¥ 9) a force on object B, then
object B exerts an equal and opposite force back on object A.

53)EH (B2 & £) =pressure = the force acting (&£ IZX7) on a unit
area (1m2) (force divided by area)



54)%4E (Y w5 7=\y) =fluid = a non-solid state (JREE) of matter (4P E)
which includes liquids (&f& e.g., water) and gases (R {F e.g., air)

55) KRIE (#=\LZ & % D) = atmospheric pressure = the pressure exerted
(B &IFENB) by the weight (EX) of the atmosphere (KK) at a
given altitude ()

56)7KE (T L &) = hydraulic pressure = pressure exerted (H & IF X
713) on an object in a liquid (&{¥) depending on (7% 9 %) depth
(R &), atmospheric pressure (K% E) and liquid density(RiEDHEE)

57)FH (&Y & ) =buoyancy (buoyant force) = upward force exerted
(B &LIFT) by a fluid (4E) on an object partly or completely
immersed GE& HM7:) in it

58) NFATADRE (FLF AT ADIFA Y )= Archimedes’ principle
= The buoyant force ( ;% 71 ) acting on an object in a fluid (i &) is

equal to the weight (B &) of the fluid displaced (38 L @ |F 51 7-) by
the object.

59) k& (7=L 8 ZF) = volume = the amount of space occupied (& 5
LTy 3) by an object

BB DL (Laws of Motion)

60)1BMEDER] (hPAELDIES Z <) =law of inertia GEEIDEE 1 %8 =
first law of motion) = When there are no forces or when forces are in
equilibrium (2 ¥ &> TW3), a body at rest remains at rest and a
body already in motion remains in motion in a straight line with a
constant velocity (%3%) (constant speed and direction).



61) 8% (A B LY)=inertia = the tendency (f[I) of an object at rest to
remain at rest, and the tendency of an object to keep moving if it is
in motion (L TW3)

62)EENDER] (5 AL D DIFESH % <)=law of motion GEEIDE 2 &R =
second law of motion) = The net force on a body (object) is equal to
the product of the body’s mass and its acceleration (¥ =ma). The

direction of the acceleration is in the direction of the applied net
force (M4 > TWBEH). The acceleration (IMEE) of a body is

directly proportional (LEffll) to the net force acting on it and inversely
proportional (IR LEH) to the mass of the body (a&=F/m).

Note: In Japan, (ma=F) is commonly used.

63)ZHDE3EA (SALSIDIEVEAIES Z <) =third law of motion
(Za—FroEEND;EAI) = Newton’s law of motion) = For every
action, there is an equal and opposite reaction (equal magnitude ([E
LXK Z &) and opposite direction GEF5 ).

64)EENHIER (DA ESIEFS TWL ¥) = equation of motion = F (force
in newtons (N)) = m (mass in kilogram (kg)) X a (acceleration in
meters per second squared (m/s2)) (F=ma)

Note: In Japan, ma=F' is commonly used.

65)=a—brvhE (Za— kY ZH <) =Newtonian mechanics = the
study of the causal relationship (ERB8f%) between force, mass, and
motion in the natural world

66) R AERAN (TVWFFULWEEDY £ <) = maximum frictional force =
the maximum value of the static frictional force just before an object
starts to move or slide on a solid surface

Fo=uN (Fo: maximum frictional force, 1z (£ 2 —): coefficient of static
friction, V: normal force)



6783 IEERERE (WL EF E2UFLvF 5) = coefficient of static friction
(scalar value depending on material and surface of 2 objects in
contact) = the ratio ( Lt 28 ) between the maximum force of friction
(newtons) felt by two solid surfaces in contact while at rest and the
normal force (kg) X (9.81m/s?), u: coefficient Fo=uN

68) A (X 2H<K) = friction angle = the maximum angle that an
object can be at rest just before it slides ;& %) on an inclined plane

(R

69)ENERMRE (&3 FX21FWLTF 5) = coefficient of kinetic friction
(scalar value depending on material and surface of 2 objects in

contact) = the ratio of the kinetic friction force to the normal force
(EBEHH). The more slippery ;& ¥ % L>) the surface, the smaller the
coefficient. u”: (T 12— 75 4 L) coefficient F' =y’ N

T0)ZERIEH (< 3 FTWLWI F) = air resistance (air drag) = resisting
force (#&417) produced (% L %) as an object moves through air

TDHIEEE (L 57-A%Z < E) = terminal velocity = the constant
speed an object reaches when falling through resisting medium ( &
%E 5 Z TUWABHE). In this case, the force of air resistance (K&
$1) equals the force of gravity (EH).

= & HEFEH T RILF — (Work and Mechanical Energy)

72) % ( LZ¢&) = work = (W= Fs) Work is done only when
components ( FX 49 ) of a force are parallel ( ifi 1T (Z) to the
displacement (IN *+ m = 1J) (W=Fs cos0). The component of a force
perpendicular (FEE (Z) to the displacement (Z{i) does no work (6=
90°) (c0s90°=0).



)HEDFE (LT & DIFA Y )= principle of work = If friction and the
mass of a tool GEE) that can be used for work are ignored ((E$8 9 3),

the amount of work would not change whether the tool is used or not
(e.g., lifting an object vertically (FEE|Z) by hand to a certain height

(#® % & &) or moving an object at a greater distance to the same

height on an inclined plane (F}[) to do the same amount of work).

THHEER (L T &Y D) =power = rate at which work is done or energy
divided by (&13) time (1watt = 1Joule/second)

P=Wit=F-slt=F-v

75)EH (IXY £) = horsepower (hp) = a unit of power equal to 746
watts for mechanical horsepower (BEEH : ¥—F - ;K> Fi%) and 736
watts for metric horsepower (LB © X — b ILiE)

(Possible origin: word used by James Watt (1736-1819) referring to
(IBIL ) a brewery (E—ILDERERT - 77 U —) horse’s power
while walking in circles (attached to a mill that ground (3% <) mash
(FTYWVORLEZEFZFICRBLED D) for making beer) with a
7.3-meter diameter (JEf¥) and pulling an 82 kg-weight at a speed of
55 meters per minute)

(82kg x 55 meters = 4510 kg-force meter per minute + 60 seconds =
75kg-force meter per second X 9.81 joules per second = 736 watts)

76) I % JL¥ — =energy = an object’s ability (§€75) to do work

TDEEI T ILF— (5 AL S T RIF—)= kinetic energy = energy that
an object has when it is moving (K=%mv?)

TENICLBMBIRLF— (LS Y xLICEBVbIRILFE—) =
gravitational potential energy = the energy depending upon (IZ#&k7F
9 3) an object's mass (&) and height (§&) above a reference

point (B# )

(mass x gravitational acceleration X height : U=mgh)

10



T)HEMETRNF— (FFAEVWIRILF—) = elastic potential energy =
energy stored (% %) in a spring (I£43) or elastic body (F#{${E)
when it is stretched or compressed (U= Y% kx?)

80)&%EH (IEZFAVY & <) = conservative force = force in which the
work done on an object between two points depends only on the
starting and ending points. It does not depend on the path (#EE&IC &
5 W), (e.g., conservative force of gravity: When going up a
mountain using a shortcut or a longer route, the work done by the
force of gravity is the same. ; non-conservative force of friction: the
total work done by the friction force when sliding an object on a
rough surface (3t L 5RMH) depends on the length of the path )

SDEITRILF— (Wb IRIF—)= potential energy = energy stored
due to an object’s position rather than its motion

8D HEMITRNLF— (Y EHLTEIRIF—) = mechanical energy
(total) = the sum (#2#1) of kinetic energy and potential energy that
an object has (mgh + Y%m?)

BINEMIRNF—REDER (WEHKTEIRALF—EZADIZS
%Z £ ) = law of conservation of mechanical energy = With only
conservative forces causing energy changes in an object, the

potential energy may increase and the kinetic energy may decrease
(or vice-versa = ¥ H X 7-[F#), but their sum (¥F1), the object’s

mechanical energy, remains constant (—3E [CR7-T. 3).

# ¢ TR IIL¥ — (Heat and Energy)

84)EEE) (a2 5 A ¥ SH) = thermal motion = random (FlL% - T~
& L ) motions of molecules, atoms, electrons or other subatomic
particles (2% F) in an object

11



85)7 7V ViEH (7775 A&ES) =Brownian motion (movement) =
the disorderly movement (A#38%:EE)) of colloidal particles (I R
A1 FRLF - AL F) in a fluid GRIE) due to collisions (&%) with the
molecules (43F)

)L IREBE (LY IRBAE) = degree Celsius = the
temperature scale that fixes the freezing point of water at 0 degrees
and the boiling point of water at 100 degrees (with pressure of 1.013
X 10°Pa or 1 atmospheric pressure exerted on (the earth’s surface at
sea level).

SDIENZE (Fo7f-L v E) = absolute zero = the temperature at
which thermal motion energy is at zero (0 K on the Kelvin scale or

-273.15°C on the Celsius scale).

S BE (E-7-WLWHBA L) = absolute temperature = the
temperature of an object on a Kelvin scale where 0 is taken as
absolute zero = T[K] = t(°C)+273

89) B F# (FaD2~WIZ 5) = thermal equilibrium = the state ({REE) in
which 2 bodies in physical contact (#)IBEIICIZfitd ) with each
other have the same temperature

90) 2 (1a2) =heat = the thermal energy transferred from objects with
higher temperature to objects with lower temperature. Heat flow
(transfer) is caused by collisions (&%) of molecules (9F) and
atoms in objects.

91)#& (#a2Y & 5) = quantity of heat = the amount of thermal
energy transferred from objects with higher temperature to objects

with lower temperature. The SI unit of heat quantity is Joule.

)MEND=FE (S>> LD2DITAT\) = three states of matter = solid,
liquid, and gas

12



93)EifiEE (W 5 HL 4aD) = heat of melting (heat of fusion) = the heat

energy absorbed (J&UXJ 3) by a substance when it transforms from
solid to liquid

94)#Z%FE (L & 5 ldD24D) = heat of evaporation (vaporization) = the
amount of heat a liquid G&{F) must absorb (&INF 3) for 1 kg of it
(J/kg) to be converted (JKREZE L) from the liquid to the gaseous state
(in Japanese high school textbooks, J/g is used.)

95)i& & (¥ A %2 D ) =latent heat = the energy per unit mass that is

transferred during a phase change ( 1 Z 1t ) of a substance (J/g)
without change of temperature

96)HAE (a2 & 5 Y & 5) =heat capacity = amount of heat needed to
raise the temperature of a specified amount (—E£) of a substance
(#'E) by 1°C (one degree Celsius) or 1 K (one Kelvin)

97)tk# (U4aD) = specific heat = the amount of heat needed to raise
the temperature of 1kg of a substance by 1°C

IHMEBDIRTFE (a2l & 5 DIFZFA) = conservation of heat = The
amount of heat lost ( %< = 7=) by the substance with a higher
temperature is equal to the amount of heat gained ( #§ 7= ) by the
substance with a lower temperature.

99) R (L421¥ 5 H & 5) = thermal expansion = expansion of
material length or volume due to its temperature increase as the
kinetic energy of the particles of the material B % #m L TL 5 %I
¥) increases

100) #EEER (EAIES5 B & 5 = linear expansion = rate of change in

length (R X) of a solid material (El{¥) depending on temperature
change

13



101) #HERE (BAIES B & 5 WD) =coefficient of linear expansion =
the constant (  #X% ) which describes the thermal expansion
properties (IF1%¥) of a particular material /7= Jo (1 +a?)

102) AEAR (7= X 5 B & 5 ) =volume (cubical) expansion = increases
in volume for both solid and liquid materials due to temperature

increase

103) FERE (F=WES5H & 5 YD) = coefficient of volume (cubical)
expansion = the constant (EE#{) which describes (§EBAJ %) the
volume expansion properties (}¥1%) of a particular material
V= (1 48E)

104) AEBIRLF— (BLRIRIF—)=internal energy = the sum of
all the kinetic and potential energies of all the atoms and molecules
(9F) in a substance

105) #HZEDOE1EA (B2Y) Z2HLDEVLLBIFE S Z )= first law of
thermodynamics = the change in internal energy of a substance
equals the work done on it plus the heat transferred to it.
AUU=e+w)

(e.g., When using the air pump to put air in a bicycle tire, the
temperature of the air increases (EF9 3).

106) TRLFX—REDEN (ZRALF—IFZFADIES Z<L) = energy
conservation law = When a type (&%8) of energy decreases (49
%), the same amount of a different type of energy forms (47 3).
The sum of energy before and after the change (Z1t) is the same (is
conserved).

14



107) #H%RS (a2 ZFHA) =heat engine = a device ZRiE) that extracts
(HX Y H¥) (takes out) heat and transforms ( Z#: 9 3) it into
mechanical energy ( 7 Z #) T & JL ¥ —) or mechanical work. It
absorbs ( % UX 9" % ) heat from a hot reservoir ( # 7= & ) (high-
temperature source) (e.g., burning fuel (¥%#%})), transforms
some of this energy into usable mechanical energy or work, and
outputs the remaining energy as heat to some cold reservoir (e.g.,
radiator or exhaust pipe GERE)).

108) EMHETE (42 Z 5 V) D) = thermal efficiency = the ratio of usable
heat energy output (work done out) to heat energy input (e = W&k)
(M=@h—gc) (how effectively an engine converts (Z#29 %) a fuel's

heat energy into usable work)

109) WHEZE(L (H& » { NAD) = reversible process (change) = in an
ideal state (BEABRYZIRIN), a process that can be reversed (e.g.,
pendulum motion if friction, air resistance, etc. can be ignored (18

TZ3))

110) AAFEZERL (SH & » {ZE{t) =irreversible process (change) = a
one-way thermodynamic ( # 77 % #J ) process that proceeds or goes
naturally in one direction but not the opposite (e.g., heat flowing

naturally from a hot object to a cold one, but not the reverse)

111) JEDEHN (FF-VLDHDVY & ) = gas pressure = The cause of
pressure is due to forces exerted by (# & ¥J) gas molecules (43F)
during collisions (f%2) on the walls of the container (R2FDEE(CH %
B&IET). (p=F/S)

15



BDMHEE (Nature of Waves)

112) K# (13 & 5) = wave motion = a series (—3&) of periodic (EIEAKY)
oscillations (#&E) of the particles ($LF) of a substance () or
medium (EE e.g., water) set in motion EH* &t 3) by energy. The
medium does not travel through space. Its individual ({4 @)
particles move back and forth or up and down around their
equilibrium positions (2 Y &L DfIE). Waves transport energy but
not matter from one place to another.

113) EiR(IXF A) = wave source = the place or point where the
oscillation (¥xE}) first started

114) EF(IZ1F L) = wave form = the complete shape of the wave

115) RORI (B HDIEX ) =wave speed = one wavelength (A:
lambda) times the number of cycles per second (# depending on the
nature of the medium (J{)

Frequency X Wavelength (v=\/7T v=fA £1/T)

v [m/s]=speed f[Hz]=frequency A[m]=wavelength 7'[s]=period

116) HiRE (7zA LA E 5) = simple harmonic motion = a periodic motion
(JE1EAZED) of the medium (BFE) that repeats itself at regular intervals (&
#A) over the same path (32#§) as a result of a restoring force ({87t 5) that
is proportional (LEfl) to displacement (ZfiI)

117) EHEMEE) (&5 Z < XA I ALES) =uniform circular motion = motion
that is referred to ( § & 7 % ) when the speed of an object in circular
motion is constant (—3E) (e.g., Ferris wheel (8& #) moving at a constant
speed)

118) FEHA (L »w 5 &) =period = time required (B3 3 5H) for one complete
cycle of oscillation (I&Eh) of the medium’s particles (BEE D HIF)

16



119) REE ( LAE 5T 5) = frequency = the number of cycles or

oscillations ( #& & ) per unit of time (1 second), or the number of waves
produced per unit of time (Hz=hertz is the SI unit of frequency £#1/T")

120) #RiE (L A$3<) =amplitude = maximum displacement (Zfi) from the
equilibrium position (2 Y WL DIE) (distance from the equilibrium
position to a crest or trough)

121) W (% % ) = crest (peak) = the highest point above the equilibrium
position of a wave

122) & (7212) = trough (valley) = the lowest point below the equilibrium
position of a wave

123) 1EZBRER (BWIFA & £ {HA) = sine curve = a curve whose shape

represents ( & 7 ) the crests and troughs of a wave with constant
amplitude

124) IEZiE (BWIFALX) = sine (sinusoidal) wave = a wave produced by a
source (i) that oscillates (#REIJ3) with simple harmonic motion (i
&h)

125) iER (I3H & 5) = wavelength = distance or length of one complete
wave cycle (from crest to crest or trough to trough)

126) fu#l (L Z 5) = phase = a specific point or location (of an oscillation)
within a cycle of a wave measured as an angle (%) in degrees (radians)

127) Rt (& S5 W% 5) =synphase (in phase) = particles on a wave which

are one or more wavelengths apart whose motion or displacement (Z{i1)
from their equilibrium positions (2 V) &L DI E)are the same
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128) #fifH (¥F% < W% 5) =antiphase (out of phase) = particles on a
wave which are half a wavelength apart whose motion or

displacement from their equilibrium positions are exactly the
opposite

129) #8K (X T4 &)= transverse wave = a wave where the particles of
the medium vibrate ( #&&19 %) perpendicular to (EE ) the

direction the wave is moving (e.g., moving up and down with the
hand one end of a horizontally stretched “slinky” (R 7'V I DEH

% %) with the other end fixed)

130) #6K (F=T#H M) =longitudinal wave = a wave where the particles
of the medium oscillate parallel (FF1TIZ) to the direction the wave is
moving (e.g., sound waves or alternately (3XE |Z) compressing and
stretching a “slinky” or spring)

131) BEFH (£#21%) =compression wave = longitudinal waves that
produce compression ( #) and rarefaction ( BX) when traveling
through a medium (3£%)

132) BOITRILF— (BHDIFIF —)=energy of wave = the
energy transported by a wave from one place to another which is
transferred as vibrational energy from particle to particle of the

medium (JEE)

133) FEK (V& 5 ®HAIX) =surface wave = a wave in which particles
(9F) of the medium (GEE)undergo a circular motion (FI:EE))

1349) EhdbbEDRE (HhZhHhhHhEDERE) = principle of

superposition = When two or more waves interfere (%9 3), the
resulting displacement of the medium at any location is the

algebraic sum of the displacements of the individual waves at that
same location.
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135) ARE (29 H W) =resultant wave = a wave composed of many
simple sinusoidal waves of different amplitudes, wavelengths, and

frequencies

136) KDL (RAHDE LY DHEL) =independency of waves = the
nature (I£E) of waves to not affect B2 % ¥ & I1F X 4 \) each other
or change their paths after meeting along a medium (%)

137 EEE (TWL&51) (BEEE ( TOWEWIE) ) = standing
(stationary) wave = a wave pattern that forms when two waves of
the same frequency (%)), wavelength (&), and amplitude (&
iE) travel in opposite directions (R¥375 1) and interfere (F#9 3)

138) #1TiE (LA Z 5 13) =progressive (traveling) wave = a wave that
transports energy as it travels from one location to another in an
unconfined (BH %) space along a medium

139) £f (.5 L) =node = the point in a standing wave that remains still
(g% 1E1REE) at all times (zero displacement or amplitude)

140) F€ (1 %) =antinode (loop) = a point in a standing wave (midpoint
between 2 nodes) where the largest displacement (Z1i) takes place

141) A5HE (I2w 5 L ®l¥) =incident wave = an incoming wave that
strikes a fixed or free end (boundary = #E5)

142) KE&HE (A L 1) = reflected wave = a wave that turns back
after it strikes a fixed or free end (boundary)

143) BHHmKRE (LS5 7=AIZA L *») =reflection at free end = After
an incident wave (A53K) reaches (329 3) the medium’s free or
loose end (or non-rigid (JERI{F) boundary), a non-inverted reflected
wave returns.
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144) EBEEmKEES (2 TW=AIXA L ®) =reflection at fixed end = After
the incident wave (A51iK) reaches GEJ 3) the medium’s fixed end
(or rigid (AI{%F) boundary), an inverted reflected wave returns.

E K (Sound Waves)

145) BEH (BAIX) = sound waves = longitudinal waves (§ti§) with
regions of compression (#) and rarefaction (Bf) resulting (D#ER &
L ©) from the back and forth vibration (#&E)) of the particles ($E
DFLF) of a medium (GEEH)

146) H®D 3 EE (& D3 &5 %) = three factors (EE) of sound =
pitch (EDE &), loudness (FBNKZE X), and timbre (F&(faL>
A))

147) BOH I (BLDf=H &) = pitch = a measure of how high (e.g.,
soprano voice) or low (e.g., bass voice) a sound is depending on (IZ &
3) the frequency (RE1%) of the sound wave (the higher the pitch,
the higher the frequency)

148) BEE(B & 5 BAIX) = ultrasonic waves = sound waves with
frequencies (IREN%X) above 20,000 Hz

BIERKE( B & 5 TWL » 5 1) = infrasonic waves = sound
waves with frequencies less than 20 Hz

149) BEBOKZEESX (BEDEHBZFZX) = loudness = related to the

amplitude 3R1B)of a sound wave and the power of hearing (BEH)of a
person. The bigger the amplitude, the louder the sound.

150) & (#aLv3) =timbre = the quality of sound or tone color (F &)
resulting from the combination of harmonics ( & & ) (e.g., different
sounds of the same note ( & #F ) played on a guitar and played on a
flute having the same pitch (F® & &) and loudness (DK ¥ X))
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151) 9 % Y = beat = the periodic variation (BEIHAE 7% Z k) in the
amplitude (JRIE) of a wave that is the superposition (ERd&hHH) of
two waves of slightly different frequencies that makes a listener
hear an alternation (33 &) of loud and soft sounds

152) S YDEE (5H8YDLw S &) = period of beat = the time
interval ([E1F8) between two successive ((RIZ#:<) beats (i.e. two
successive loud sounds)

153) EBIREIE (ZW3 LA LY ST ) = natural (eigen) frequency =
the frequency or frequencies at which an object tends to

vibrate ( #RE) L ¥ 9" \\) with when struck FT7=1.3 + 332H*3)

154) E&XIRE) (ZI1ZA LA L S) =fundamental (vibration) frequency =
the lowest frequency of vibration of a standing wave (E & i)

(first harmonic corresponding to one antinode (E€) or loop)

155) EAXE (ZIZAPBA) = fundamental tone = the first harmonic
(from the 2nd harmonic = overtones (I&&))

156) FHE (B AHDE)=linear density = the mass or weight per unit
length (for strings, ropes, or cables) (kg/m)

157) %t (2Hw 5) = air column = the body of air inside the tube or
pipe of a wind instrument (E%£28)

158) BAE (~NULwH'A) =closed tube (closed-ended pipe) = a tube or pipe

of a wind instrument ( & % 28 ) that has one end closed off, and the
other end open to the air

159) BE (DL HA) =open tube (open-ended pipe) = a tube or pipe of
a wind instrument (B %£28) that has both ends open to the air
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160) HiE (ZF&x5LA) (HB (F&£58LV)) = resonance = a
phenomenon (GBR%R) that occurs (]2 Z %) when a second object ($21%)
vibrates at its natural frequency (ElE#&E1%Y) due to the vibration
(& 18 ) of a first object. The resulting vibration of the second object
has a larger amplitude (R1&).

161) FAAWMIE ( AW H57AIEFHE L) = open end correction =
measurable length that must be added on to the tube because
the position of the antinodes (B§) extend (&R 7 %) beyond the
tube’s open end

BHE R L EifR (Static Electricity and Electric Current)

162) HE ( =WLWTA) = electrification ( EE SR = triboelectric
charging) = a phenomenon (BR£R) in which certain materials become
electrically charged (EX% % U %) after they come into contact (fi
L@ 5) with another different material through friction (EE#&). The
two charges (B are positive (IE) and negative (8).

163) BFER (UL TA ¥) =static electricity = when things are rubbed

( & F % ) together, electrons can move from one object to another
object made of different material. If the object gets extra electrons,

it becomes negatively charged. The other object that lost the

electrons becomes positively charged. When charges are separated
(913 5N B) like this, static electricity is generated (4 U 3).

164) BERH (BVLWTAEY & ) = electrostatic force = the force of
attraction (5173) or repulsion (5 71) between electric charges (i)

165) EBR(TA DY) = electric charge = the physical property (4 I4F
) of substances that can be electrically charged (two types of
electric charges: positive and negative due to (JRET) an imbalance
(.52 Y HLY) in the number of protons and electrons)
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166) ERE (TAZY & 5) = quantity of electricity = the quantity of
electric charge (SI unit: coulomb 7 —H>)
(1 coulomb = an object would need an excess (#2i8) or shortage (=
/B) of 6.25 x 1018 electrons to have a total charge of -1 C or +1 C)

167) BFEF (IFA LH<) = atomic nucleus = the central part of the
atom consisting (K XN TLv3B) of positively charged ((EE®R%
) protons ( % F) and neutrally charged ( EfRZ H 7= 4 W)
neutrons (FF), surrounded (& Y £ <) by electrons (EF) which
have a negative charge (& &)

168) EREE (TAZXZY & 5) = elementary electric charge (e) = a
measured electric charge quantity expressed in coulomb (C) that a
single proton (+1.6 x1019 C) and electron (-1.6 X 1012 C) have.

169) BEF ( TAHD) (BfiE ( TAWI)) = voltage (potential
difference) = the electromotive force (]2EE 1) or pressure (measured
in volts) usually supplied (t#59 %) by either a generator or battery.
It drives electrons around a circuit ([B1#&) causing current (&) to
flow. It is a measure of potential difference ( & fif Z ) between two
points (i.e., difference in potential energy per charge between points
A and B)

1 volt = 1Joule of energy per coulomb = energy/charge
Energy transferred (J) = voltage (V) x charge (C)

170) EiR (TA Y w 5) = electric current = the rate (1&) at which
charges pass through a given area, like a cross-section ( ¥ [ ) of a
wire, per unit of time (SI unit for current: ampere (A(7 > R 7)))

(1 ampere = 1 coulomb / second) (coulomb = ampere X second)

171) ERER (b&£<Yw3TAY® )= direct current (DC) = an
electric current where the flow of charge is in one direction only (e.g.,
current directed from the positive terminal to the negative terminal
of a battery)
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172) #—L®DiER (F—LDIEFS5%Z<) = Ohm’s Law = When
resistance is constant, the current is proportional to the potential
difference. The current in a conductor (3{F) is equal to the voltage
applied (BN %X B) to it divided (£ 3) by its resistance.

I=VIR or V=IR or R=VII

(relationship between current, voltage, and resistance)

173) BRIEH (TA Z TL I I) = electric resistance (resistance = )
= a measure of the opposition (i 11 ® & ¥t ) to current flow by a
material or device GXE)

(SI unit: Q(ohm))

174) $BHRETE (TWI 5 ¥ D) = resistivity ( p (tho)) = the quantity that
measures how well a substance (#8) resists (3E$H 9 ) carrying a
current (unit = ohm-meter (Qm)) B = p*/ /A (4 = cross-sectional

area (KFMITE))

175) & (& 5 7=\v) =conductor = a substance or material that allows

electrons to flow freely (B H (541 %) through it (e.g., silver, copper,
and iron)

176) AEF (S E53=V) #@FE (F2XAFLV) = insulator = a
substance or material whose electrons are not easily freed because
they are tightly bound (L »H' V) &#& L TLV3) to their nuclei. It
has a very high resistance to the flow of electrical current across the
body of the material (e.g., rubber, glass, and wood).

177) #E{F (IZA & 5 7-\1) =semiconductor = a substance or material
that has electrical resistivity (38#13) midway (&) between those
of conductors and insulators (e.g., silicon (7 4 % ) and germanium

FL=2=9 L))
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178) KBREEREMEEE ( FVWEEFILww >EETHhWWA) = large-scale
integrated circuit (LSI) = whole electrical circuits etched into ( %l &
iAL) a piece of semiconducting material just a few millimeters
square

179) BAZXAF—F (> 53% 44+ —F) = light-emitting diode
(LED) = a semiconductor device that glows when electricity is

passed through it. It converts (Z£#29 %) electrical energy into light
or infrared radiation (FRAHLET).

180) EHER (b & {N2EDF ) =series connection

EFIEEE (b & {Ih2H\3) =series circuit = an electrical circuit
where the current from the source has only one path and flows
through each resistor (e.g., light bulbs &EK). As more resistors GE#t

2%) are added, the total current within the circuit decreases.

181) iFiER (NLWwhDBD%F <) = parallel connection
HHEEE (N2 DL B) = parallel circuit = an electrical circuit
where the current from the source splits into more than one path.
The current flows into separate resistors that receive the same
voltage. The sum of currents in parallel resistors equals the total

current.

182) EfEt (TA Y w 9 I7LV)= ammeter = a device or instrument used
to measure electric current. It has a very low internal resistance so

as not to change the current to be measured.

183) MEREIT (AWWLSHTUWZ 5) =internal resistance = the resistance
within an ammeter, voltmeter, or battery. When there is a current,

the resistance of the source causes a drop in the source voltage (ZiE
=
BE).
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184) EEET (TAHDIFLY) =voltmeter = a device or instrument used
to measure potential difference (ZfiiZ). It has a very high internal
resistance so as not to draw (5| ¥3AE) a large current from the
circuit.

185) TR (TAIFA) =power supply = a device (X&) that supplies (1

#89 3) electrical energy to a circuit ([El#%) or load (&%) (e.g., motor
or light bulb)

186) ¥ a—# (¥ a2—)12) = Joule heat = heat produced by an
electric current if the current is expressed in amperes, the
resistance in ohms, and the time in seconds. The heat produced is
equal to the product of the resistance of the conductor, the square of
the current, and the time for which it flows (REZ9).

187) #EH (ZFTAY & ) =electromotive force (emf) = not a force or
power but an energy-per-unit-charge (1Coulomb) quantity supplied

by a source of electric power (e.g., battery or generator) making
current flow from a lower to a higher potential around an electrical
circuit. The SI unit of emf is the volt (1V=1J/C).

188) T 71 = electric power = electric energy used per second: the rate
at which an electrical machine uses energy or converts it into other

forms of energy (e.g., light, heat) usually measured in watts (1watt
= 1Joule/second). It is equal to the product of the voltage and the
current flowing (e.g., an electric lamp passing a current of 0.6 amps
at 100 volts using 60 watts of electric power) (formula: P= IV= RI2
= V2R).

189) BH=E (TAY £ <V & 5) =electric energy = total work done or

energy supplied by the source of emf ( #2 & 51 ) (e.g., battery emf in
volts) in maintaining the current in an electric circuit for a given

time :
Electric energy = electric power X time = Pt
Formula for Electric energy: Pt= IVt= RI%t= V2t/R
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Eim L W5 (Electric Current and Magnetic Field)

190) ®HE (L ¥ x <) = magnetic pole = a region of a magnet at which
magnetism (&) is concentrated (8% L T\L+3). There are 2 kinds
of magnetic poles, the north (N #&) and the south (S &) pole.

191) #RALZY & ) = magnetic force = the attractive (517) or

repulsive (Fx71) force exerted (¥ & I T 1L %) between magnetic
poles

192) #3% (LX) #5F (UHLy) =magnetic field = the region of space
(ZZ[#) around a magnet where a magnetic force is exerted

193) #WiBEomE (LIXDEL &) = direction of magnetic field = By
convention (IBZIC & V), the field direction goes outward from the
north pole and into the south pole of the magnet ( # % ). The north
indicator of the compass (Fiifig#td N &) is a magnetic north pole,
so the north indicator of the compass will point toward the south
pole of a magnet because unlike (opposite) magnetic poles attract. (A
compass will point toward the magnetic pole in northern Canada
because it is a magnetic south pole.) (The magnetic south pole is
approximately 1,500 km from the Earth’s geographic North pole.)

194) HH#g (LY & < A) =magnetic field lines = imaginary lines (R

8 @ ## ) representing (& 7" ) a magnetic field. Magnetic field lines
appear to begin at the north pole of a magnet and to end at the

south pole of a magnet (magnetic field lines come from the north

pole and go into the south pole of a magnet). Magnetic field lines
have the direction that a compass needle (FF{if#) would point at
each location.
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195) B LDEE (A E¥HLDIFS Z ) =right-hand rule (right-hand
grip rule) = To find the direction of the magnetic field around a
current-carrying wire, mentally grasp the wire in your right hand
with your thumb extended (f#(X L 7=#3218), pointing in the direction
of the current. When you grip the wire with your other 4 fingers,
they will naturally curl around in the direction of the magnetic field
lines.

196) Y L /A4 F = solenoid = a coil of wire helically (spirally) (5t A

1R 1Z) wound (FEH N 7-), becoming an electromagnet (B H) when a
current is passed through it

197 B#A (TALL *%» <) = electromagnet = a solenoid with an
intensified (381t & N7=) magnetic field by the insertion (}#&A) of
ferromagnetic materials GHE%1%) such as iron (#%=Fe), cobalt (3 /%
)L b=Co), and nickel (= v 4 JL=Ni)

198) BHFEE(TAL®W S & 5) = electromagnetic induction = the
process of inducing (539 %) a current in a circuit (without the use
of a battery or electrical power supply) by changing the magnetic
field that passes through the circuit ([B]#)

199) FEEETH (W5 £S5 FTAY & ) =induced electromotive force
(emf) = potential difference generated (% L % ) by electromagnetic
induction (ERLFEE)

200) FEER (W5 LS TAYWS) = induced current = an electric
current resulting from (3R & L T) an induced electromotive force

201) ERER (B&£<YwS5TAY®S) =direct current = an electric
current from a power supply (e.g. battery where power flows out of
the positive terminal through the circuit ( [8] % ) and flows into the

negative terminal) that flows in a fixed direction (—EMM ¥) in a
circuit. The electrons move in the opposite direction.
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202) KRB/ (Z253YwHTAY®H) = alternating current = an
electric current from a power supply that changes direction of flow
periodically (BIHAHIICZ (LT % EifR) (frequency in hertz e.g., 60Hz in
west Japan and the U.S.). The terminals of the source of potential
difference are constantly changing sign (positive to negative and
back again).

203) XRHEEH (Z5YwS313>2TAZ) = alternating-current
generator = machines (used in many electric power plants (F&EFfT))
where wire coils inside are made to rotate ( [B] ¥ 9 % ) within an
electric field (#%). This way alternating current is induced.

204) FEHI (Lw 35 &) =period = the length of time in seconds that the
waveform takes to repeat itself from start to finish (time for one

complete cycle)

205) RIEE (Lw 5139 5) = frequency = the number of times the
waveform repeats itself within one second measured in hertz (Hz)

206) E#hfiE (L->Z 5 B) =effective value (root-mean-square value) =
the value of alternating current that gives the same heating effect

that the corresponding value of direct current does.
average power: P= Lns * Vims

rms current: Lms= Jpeax/V2

rms voltage: Vims= Vpear/V2

207) ZEE#H/ (NAHDE) (FFYR) = transformer = a device that
increases or decreases the emf of alternating current (ie., one

voltage is transformed to another voltage) by electromagnetic
induction without change of frequency

208) iR (WY w 5) = rectification = process in which alternating
current is allowed to flow only in one direction (by using an

electrical device called a rectifier such as a semiconductor diode
which allows current to flow in one direction only)
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Note: an important process since almost all electrical power is

supplied as alternating current, but many devices like electric

motors and TV sets use direct current

209)

BRER (TA LX) = electromagnetic wave = a periodic, transverse

wave (1) (energy) radiated (#2549 %) with a constant speed of 3.0
x 108 m/s in a vacuum (slower if material is present). It is radiated

from an accelerating charge. An electromagnetic wave consists of

electric and magnetic field waves at right angles to each other. The

wave moves in the direction perpendicular to both oscillating waves.

210)

BRGEDSHE (TALIIDJRABW) = classification or types of

electromagnetic waves from lowest energy/longest wavelength to

highest energy/shortest wavelength:

B (TAIW) =radio waves
(range #iEM: A>30cm) (e.g., AM/FM radio, television, radar)

<4 ¥ 0% = microwaves

(range #ii B : 30cm>A>1mm) (e.g., microwave ovens, cell phones,
wireless network)

MR (EZ2HVWHEA) =infrared waves (rays)

(range #i[F: 1mm>A>700nm) (any object that has a temperature
above -273.15 degrees Celsius (absolute zero) like ice cube, hot

charcoal, human body, or TV remote control)

AR (L ZS5HA) =visible light

(range % B : 700nm(red)>A>400nm(violet)) (e.g., rainbow colors,
projector, flashlight, headlight, computer screen)

2943 (LHBWHEA) = ultraviolet rays or UV rays
(range & B : 400nm>\>60nm) (used for sterilization ( ;& & ) of
medical instruments (EfE2S)
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= X # =Xrays

(range &8 [ : 60nm>A>10"“nm) (used for medical examination of
bones, teeth, and chest)

* v ¥R = gamma rays
(range #EM: 0.1nm>\>10"%nm) (used for treatment of cancer
(A* A i& ) and examination of thick materials for structural

defects(i&:i& R Bf@))

IRV F¥— ¢ ZDFA (Energy and Its Applications)

211) {tBEE (B ZFHRAY & 5) = fossil fuels = fuels (e.g., oil, coal,
and natural gas) formed from the remains ( & £ ) of very old living
organisms (K D4 ) that have high carbon (k%) or hydrogen (7k
%) content and used as energy sources

212) N4 F XTI ILF — = biomass energy = energy derived from
(8 5N 3) fuel converted from (F#2 & 1L 7:) living, or recently living
biological organisms (F#%4#J) such as plant materials, by-products
(BIEH)) (e.g. animal fat) and waste from livestock farming (REDHE
R ), food processing ( §& ¥2 ) and preparation, and domestic organic

waste (£ Z &)

213) t&F (IFA%Z) = element = a substance (&) that cannot be
broken down (43fi£29" %) into simpler substances by chemical means.
All the atoms of an element have the same number of protons or
electrons, but the neutrons may vary (%4 %).

214) RFES (FALIZA T S) = atomic number = the number of
protons in an atom’s nucleus (equal to the number of electrons
orbiting (l[E]19"3) the nucleus in a neutral atom (F¥RF)
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215) HE# (LY & 57 5) =mass number = the sum of the number
of protons and neutrons in a nucleus

216) [fifk (&5 wWi=\w) (74 YV F—7) =isotope = an atom that has
the same atomic number but different atomic mass (have the same
number of protons but different number of neutrons in the nucleus )

as other atoms of the same element

217) BEHE (15 L »tHA) =radiation = the emission (5&¥) of energy

as photons or particles from a radioactive source. High-energy
particles and photons can cause ionization (EEf#{EF). There are 3

types of radiation emitted by a nucleus: alpha particles, beta
particles, and gamma rays.

218) HETERRE (125 L » B (E 5 HLy) =radioactive decay = process
by which a nucleus of an unstable ( &~ & 5 ) atom loses energy by
emitting ({9~ 3) an alpha or beta particle sometimes followed by
a gamma-ray photon

219) WEHERIGIE (IF5 L2 EWLWE S W) = radioisotope = an
isotope of an element that is radioactive (831§D % %)

220) HEE (15 D) =decay = spontaneous transformation (B Fi i
Z 1t) of a radioactive nuclide (parent: #i #% ##) into another
radioactive or non-radioactive nuclide (daughter: #8 #% #& ) with the
emission (1) of one or more particles or photons

221) a BE3E = a-decay = emission (F{H) with around 1/20t the speed

of light of an alpha particle (identical to a‘Z*He nucleus from an
unstable nuclide (#%#%)) made up of 2 protons and 2 neutrons.
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222) B HA 1& = B-decay (beta minus decay) = emission of a beta particle
(one of the neutrons is converted into a proton, which remains in the

nucleus). An electron, the beta minus particle, is ejected during the
transformation (Z#2) from the neutron that converted into a proton.

Usually occurs with nuclides(#%&) for which the neutron-to-proton
ratio N/Z is too large for stability (ZE ). The neutron number
decreases by 1, the proton number increases by 1, and the mass
number does not change.

B Ef 1E = B+decay (beta plus decay) = emission of a beta-plus
particle (positron: positively charged electron). Nuclides for which
the neutron-to-proton ratio N/Z is too small for stability (RE %) can
emit a positron. A proton is converted into a neutron in thenucleus.

223) EFEERE (TALIZH < IES5 D) =electron capture (inverse
beta decay) = Happens when the decay of the neutron is reversed,
that is, when an electron penetrates ( & i 9" % ) the nucleus of an

atom and interacts with a bound ( 3R #& X f1 7= ) proton to form a
bound neutron (the nucleus loses a proton and gains a neutron).

224) vy EA 3£ = y-decay = transition ( Z # ) of the nucleus to a lower

energy state (JRfE) by the emission (1) of a gamma ray (photon: a
kind of electromagnetic wave) from an unstable nuclide. It has no

mass or electric charge and no effect on the mass number A or
atomic number Z of a nucleus.

225) A% L)L =becquerel = SI unit (Bq) of radioactivity (F5J8E). One
becquerel is equal to the decay ( B & ) of one atom of a radioisotope
(H &4 1¥ B {iL1#F) per second. A kilogram or a liter sample emitting (i
9 %) radiation from one hundred decays per second is said to
have a radioactivity of 100 becquerels/kg or liter.
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226) 'L 4 =gray = SI unit of absorbed dose (FRIX#R=)when one
kilogram of matter ( ¥ E) absorbs one joule (1J/kg) of ionizing
radiation (EEEMET#R) (replacing the rad: 1Gy = 100 rad). The
absorbed dose depends on the strength of a given radiation beam (5%
4% € — L) and the type of material absorbing (&YX J %) the
radiation. It does not tell how much damage (&%) is done to a body
since different types of radiation cause different amounts of damage

for the same absorbed dose.

Note: (equivalent dose (F{fi#* &) in mSv) = (absorbed dose (%X
#88)) x (radiation weighting factor (SR E(RED))

Note: (effective dose £ %1 #& Z in mSv) = X [(equivalent dose) %
(tissue weighting factor GR#SRIERE0)]

Note: Effective dose is a quantity calculated ( 51& 9 3) by
multiplying the equivalent dose received by every significantly
irradiated tissue (B85 % 3% |7 7= #H#8) in the body by a respective
tissue weighting factor (Z W Z T DA E{RED.

Note: radiation weighting factor (FET iR E R E):

(e.g. 1 for beta and gamma radiation and 20 for alpha radiation:
20 times as much biological damage (£ #11515) as the same
dose of beta or gamma radiation)

Note: tissue weighting factor (MR EREN):
(e.g., 0.12 for bone marrow (‘F'#E), 0.01 for bone surface, 0.05 for
liver (BFi&), and 0.12 for stomach (B))

34



227) ¥ — AR JL b = sievert = SI unit of radiation dose equivalent:

(replacing the rem: 1Sv = 100 rem), a measure of the amount of
potential damage GE7ERY % $518) to the body from a given amount of
radiation.
(e.g., average natural radiation exposure per person in Japan per
year = 1.5 mSv, world average = 2.4 mSv: 1.2mSv from radon gas,
0.5mSv from the ground/earth, 0.4 mSv from space, and 0.3 mSv
from food and drinks)

228) HHEFHR (5w 5L LHEA) =neutron beam = a stream () of
subatomic particles (neutrons) that have no electric charge and

emitted during radioactive decay (can also be generated by special
radiation equipment). Beams of neutrons from nuclear reactors ( &

FJP) are used to bombard (88519 %) the atoms of elements (e.g.,
uranium-235 and plutonium-239) to produce fission.

229) EEEEA (TAY X & 5) =ionization =ionizing radiation (alpha
particles, beta particles, gamma rays and X-rays) strips or removes
electrons (BEF % |3 U #H7) from atoms. The process of ionization
can break the chemical bonds (#%%) between atoms in molecules (%

F).

230) #¥iEHEE (A IFA Z) = half-life = the time it takes for one-half of
the original nuclei of a radioactive substance (radioisotope H&T IR

324%) to decay (BRIEET 3)
(e.g., 238U (uranium-238) = 4.47 billion years, 14C (carbon-14) = 5,730

years, 137Cs (cesium-137) = 30.2 years, 1311 (jodine-131) = 8 days,
222Rn (radon-222) = 3.8 days, 220Rn (radon-220) = 55.6 seconds)

231) #Z I FILF — =nuclear energy = the energy obtained (1§ %) from
reactions within atomic nuclei as a result of nuclear fission (% %%)
or fusion (@A) (e.g., used as a source of power for generating
electricity)
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232) BHHE (b < SAND)=nuclear fission = a decay process in which
an unstable nucleus (e.g. uranium-235 and plutonium-239) splits
(9% 7 3) into two smaller nuclei. (e.g., uranium-235 fission due to
absorption of a slow neutron by a nucleus, releasing energy (gamma
rays) and several free neutrons in the process)

233) ¥mid (< W35 I 9)=nuclear fusion = reaction with extremely
high temperature where two or more small light nuclei come
together (fuse) to form a larger nucleus (e.g., hydrogen-1 and
hydrogen-2 fusion reaction requiring about 50 million degrees
Celsius to form a larger nucleus of helium atoms with the
accompanying ( £ - T ) release of energy) (source of energy for the
stars and the sun)

234) EHEKRIE (MAZIEADS5) = chain reaction = One fission event
must trigger (5] & & & % 3) others so that the process spreads (LA
%) throughout the nuclear fuel (e.g., fission (4%'%) of a uranium
nucleus caused by neutron bombardment (E&5}), releasing other

neutrons that can trigger more fissions). The reaction may be made
to proceed (179 B) slowly in a controlled way in a nuclear reactor

or explosively (JEFHY) in a bomb.

235) B&5R (Y AH\Ly) = criticality = point at which a nuclear chain
reaction GE$HRIE) has reached self-sustaining (H 235#) level
with sufficient (4% %) fissionable material (%3R4 E).

36



USEFUL PHRASES AND EXPRESSIONS IN THE
CLASSROOM :

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.

Let’s begin today’s class.

Let’s review yesterday’s/last week’s lesson.

Raise your hand if you know the answer/if you have a
question.

Please answer the question if you know the answer.

Please solve the problem. Can you solve the problem?
Discuss with your seatmate(s) next to/behind/in front of
you.

Add, subtract, multiply, divide, calculate

What is the difference between and ?

The English word for is

Go/turn to page 10 and look at the graph /d1agram/tab1e

Please answer in a loud voice.

Can you speak loudly please?

Speak louder please.

Please repeat the answer.

Now everybody listen. This is very important.
Please pay attention to this.

Listen to me.

Look at the board/screen.

Sorry, I did not hear your answer/what you said.
Sorry, I cannot hear you. Can you speak up?

How many of you know the answer?

Don’t forget to (do your homework/bring your book).
Can you distinguish /see the difference between A and B?
Stop writing, and everybody look at the board.

Can I have your attention please?

Don’t look at the notes/answer of your seatmate.
Who doesn’t/ did not understand my explanation?
Repeat after OO-sensei
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29.
30.
31.
32.
33.
34.
35.
36.
317.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.

53.
54.
55.
56.

57.
58.

59.
60.

Take your time.

Write this down.

Can you follow my explanation/equation?

Now you see why X is equal to Y.

If we add 1 plus 2, we get 3.

Do you know the solution to this equation?

Is this too difficult?

Sorry, I don’t understand what you said/are saying.
Can you repeat that/say that again please.

Can you explain why this is so?

Did you do your homework that I gave you last Friday?
Do not do your homework in this class.

Who originally did the homework?

Please go back to your seat.

Can you explain what/which/why ?

Can you explain your answer?

Can someone/anybody tell me what/which/why ?
Go back/turn back to page 13.

Numerical value (${&)

Frame of reference (BE#3%)

Observer (#1:81#&)

Formula (223%)

Hypotenuse (§1i8) of the right triangle (B = &)
X-axis (horizontal line), X-coordinate or value

Y-axis (vertical line), Y-coordinate or value

Let’s plot the points on the graph/diagram.
Coordinates of point A are 10 and 30 (for X and Y axes)
Origin = point (0.0) where the 2 axes intersect
equilibrium="24 # L

The square root of 4 is 2. / The cube root of 8 is 2 (8 D=
Rix2T9).
2 (multiplicand) x 3 (multiplier) = 6 (product)

6 (dividend) + 3 (divisor) = 2 (quotient)
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61.
62.
63.
64.
65.
66.

67.
68.

69.
70.

71.
72.
73.
74.
75.
76.

77.
78.
79.
80.
81.
82.
83.

84.
85.
86.
87.

88.
89.

3 (addend) + 2 (addend) = 5 (sum or total)

5 (minuend) — 3 (subtrahend) = 2 (difference or remainder)
1/2 : numerator/denominator

72 Tsquared

737 cubed

74: 7 to the fourth, 7 raised to the 4tk power, 7 to the power
of 4, 7 raised to the power of 4

7x105: seven times ten to the fifth

7%x105: seven times ten to the minus (negative) five

A>B: Ais greater than B (or B is less thanA)

numbers known in formulas/equations = known or given
values

Please solve for X in this equation.

Let’s find/look for the value of X.

Now we get the answer/solution: X is 1.

We can now substitute 1 and 2 for X.

What does this indicate/show?

Solve this problem using/following the same equation
/process.

Simplify the equation.

Substitute the values into the equation.

Substitute the numbers for the letters in the formula.

I cannot prove it/ I cannot show you the proof.

Choose the one that you like/want.

Decompose the vector into components.

Write this important formula on the board/ in your
notebooks.

Erase this part.

Dotted and solid lines = i ## and % ##

Auxiliary line = fiBh#R

Rhombus or parallelogram=3F{TIU:A 7

Trapezoid = & ¢

Please come to the front/to the board.
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90. Please take a seat/your seats.

91. Let’s clear the table.

92. Return everything back to where they are kept.

93. That is the right/wrong answer.

94. The 2 lines are parallel/perpendicular to each other.
95. I'll give you more time to think about it.

96. Please tell/show me/us the answer.

97. Now, I'll ask you some questions about

98. Get into groupsof 4. (4 AT 2D N—=TICHEVEL &£ 5)
99. Do it yourself/as a group.

100.Let’s stop here. That’s all for today. Class dismissed.



