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v 3245 1 - Pendulum bob: £ EEEHA
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Describe how to determine the period of a pendulum accurately. / Explain why several oscillations are timed. / State

how the length of the pendulum is measured.

£E5E

clamp stand, string, pendulum bob, metre rule, stopwatch, fiducial marker

Apparatus
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HRTE

EN Suspend the pendulum bob from a fixed point using a
light string.

EN Measure the length of the pendulum from the point of
suspension to the centre of the bob.

EN Displace the bob through a small angle and release it
without pushing.

EN Place a fiducial marker at the equilibrium position.

EN Start the stopwatch as the bob passes the markerin a
chosen direction.

EN Measure the time t for N complete oscillations, for
example 20 oscillations.

EN Calculate the period usingT=1/N.

EN Repeat the timing and calculate the mean period.
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EN Timing many oscillations makes the measured time
larger, so the reaction-time error is a smaller fraction of the
measurement.

EN Repeating the measurement and taking a mean
reduces the effect of random error.

EN Using a fiducial marker makes the start and finish
position consistent.

EN A small angle is used so that the oscillations are regular.
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20 oscillations take 31.8 s. The period is T=31.8/20=1.59 s. / 20 Yx #zsh RS 31.8s, EHRH 1.59s.

v L3 2 - Ruler: KEFMR/DAIES
EN Place the ruler parallel to the length being measured.
EN Align one end of the object with the zero mark.

EN Read the scale with the eye perpendicular to the ruler
to avoid parallax error.

EN If the zero end is damaged, record the readings at both
ends and subtract them.

EN For a small diameter, wind N turns closely together,
measure the total length L and calculate d=L/N.

EN The turns must be close together with no gaps or
overlaps.

v L3 3 - Measuring cylinder: fRIARFR S5 HEKIE
EN Place the measuring cylinder on a horizontal surface.

EN Read the bottom of the meniscus at eye level.

EN Choose the smallest measuring cylinder that can hold
the required volume, because it usually has finer
graduations.

EN Record the initial volume V1, fully immerse the object,
then record the final volume V2.

EN The volume of the objectis V2 - V1.

EN Ensure that the object is completely submerged and
that no air bubbles are trapped.
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EN The object must not dissolve in or absorb the liquid.

v 3LI§ 4 - Density: &R MMEKR. FHME K
RN

EN Measure the mass m1 of the empty measuring cylinder.

EN Add a known volume V of the liquid and measure the
new mass m2.

EN The mass of the liquid is m2-m1, so its density is
(m2-m1)/V.

HL E R

EN Measure the mass using a balance.

EN Measure the required dimensions with a ruler and
calculate the volume using the appropriate geometrical
formula.

EN Calculate the density using p=m/V.

TR A HL E] R

EN Measure the mass using a balance and determine the
volume by displacement.

EN Calculate density by dividing the mass by the displaced
volume.
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EN An object floats if its average density is less than the
density of the liquid.

EN For two immiscible liquids, the less dense liquid floats on
the denser liquid.

v I8 5 - Load - extension: 3 E, 384 E K

EN Clamp the spring beside a vertical ruler and measure its
original length 10.

EN Add a known load and allow the spring to come to rest.

EN Read the new length | at eye level and calculate the
extension x=I-10.

EN Repeat for arange of loads, without exceeding the
range specified in the experiment.

EN Plot load against extension.

EN In the straight-line region through the origin, load is
directly proportional to extension.
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EN The limit of proportionality is the point where the graph
first stops being a straight line.

EN The spring constant is force per unit extension: k=F/x. hBEEEER
JEEEEE: syllabus BB E&REREMR elastic limit. I elastic limit Hp{Ax K E
v S£I% 6 - Principle of moments: ISIFE#&R LS H4E

EN Balance a metre rule on a pivot and suspend known
weights on both sides.

EN Adjust the positions until the rule is horizontal and
stationary.

EN Measure the perpendicular distance from the pivot to
the line of action of each force.

EN Calculate each moment using
moment=force X perpendicular distance.

EN Compare the total clockwise moment with the total
anticlockwise moment.

EN For equilibrium, the total clockwise moment equals the
total anticlockwise moment, so the resultant moment is

Zero.

EN Repeat with different forces and distances.

v 524§ 7 - Centre of gravity: A#NERE L

EN Make a small hole near the edge of the lamina and
suspend it freely from a pin.

EN Hang a plumb line from the same pin.

EN When the lamina and plumb line are stationary, draw
the vertical line on the lamina.

EN Repeat from a different suspension point.
EN The centre of gravity is at the intersection of the lines.

EN A third suspension point may be used to check the
result.

v 3 8 - Graphs: {fFES5#E /EHR

EN Put the independent variable on the horizontal axis and
the dependent variable on the vertical axis.

EN Label both axes with the quantity and unit and use a
sensible linear scale.

EN Plot points accurately and draw a best-fit line or smooth
curve.

EN For a gradient, use two well-separated points on the line
and calculate Ay/Ax.
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EN The gradient of a distance - time graph gives speed.

EN The gradient of a speed - time graph gives
acceleration.

EN The area under a speed - time graph gives distance
travelled for constant speed or constant acceleration.
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v 1.1 Physical quantities and measurement techniques
EN A scalar quantity has magnitude only.
EN A vector quantity has magnitude and direction.

EN Distance, speed, time, mass, energy and temperature
are scalar quantities.

EN Force, weight, velocity, acceleration, momentum,
electric field strength and gravitational field strength are
vector quantities.

EN For two perpendicular vectors, the magnitude of the

resultant is found using Pythagoras and its direction is found
using trigonometry or an accurate scale drawing.

v 1.2 Motion
EN Speed is distance travelled per unit time.
EN Velocity is speed in a given direction.

EN Average speed is total distance travelled divided by
total time taken.

EN A horizontal section on a distance - time graph shows
that the objectis atrest.

EN A straight sloping line on a distance - time graph shows
constant speed.

EN A steeper gradient on a distance - time graph means a
greater speed.

EN A horizontal section above zero on a speed - time
graph shows constant non-zero speed.

EN Acceleration is the change in velocity per unit time.

EN Constant gradient on a speed - time graph means
constant acceleration.

EN Changing gradient on a speed - time graph means
changing acceleration.

EN Deceleration is negative acceleration.
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EN Near the surface of the Earth, the acceleration of free
fall is approximately constant at 9.8 m/s2.

EN Without air resistance, a falling object has constant
acceleration g.

EN As a falling object speeds up, air resistance increases
while its weight remains constant.

EN The resultant downward force decreases, so the
acceleration decreases.

EN At terminal velocity, air resistance equals weight, the

resultant force is zero and the object falls at constant
velocity.

v 1.3 - 1.4 Mass, weight and density

EN Mass is a measure of the quantity of matter in an object
atrest relative to the observer.

EN Weight is the gravitational force on an object that has
mass.

EN Gravitational field strength is force per unit mass.

EN Gravitational field strength is equivalent to the
acceleration of free fall.

EN A balance can be used to compare masses and
weights.

EN Density is mass per unit volume.

EN An object floats if its density is less than the density of
the liquid.

EN The less dense of two immiscible liquids floats on the
denser liquid.

v 1.5 Forces
EN Forces may change the size or shape of an object.

EN The resultant force is the single force that has the same
effect as all the forces acting together.

EN An object remains at rest or continues in a straight line
at constant speed unless acted on by a resultant force.

EN A resultant force can change the speed or direction of
motion and therefore change velocity.

EN Solid friction is a force between two surfaces that may
impede motion and produce heating.

EN Drag acts on an object moving through a liquid or a
gas.
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EN Spring constant is force per unit extension.

EN The limit of proportionality is the point beyond which
load is no longer directly proportional to extension.

EN The resultant force equals mass multiplied by
acceleration, and force and acceleration are in the same
direction.

EN For circular motion, the force is perpendicular to the
direction of motion.

EN With mass and radius constant, increasing the force
increases the speed.

EN With mass and speed constant, increasing the force
decreases the radius.

EN At constant speed and radius, a larger mass requires a
larger force.

EN The moment of a force is a measure of its turning effect.

EN The moment equals force multiplied by the
perpendicular distance from the pivot.

EN For an object in equilibrium, there is no resultant force
and no resultant moment.

EN The centre of gravity is the point through which the
entire weight of an object may be considered to act.

EN A lower centre of gravity generally makes an object
more stable.

EN An object topples when the line of action of its weight
falls outside its base.

v 1.6 Momentum
EN Momentum is mass multiplied by velocity.

EN Impulse is force multiplied by the time for which the
force acts, and it equals the change in momentum.

EN In anisolated system, total momentum before an
interaction equals total momentum after the interaction.

EN Resultant force is the change in momentum per unit
time.

EN Increasing the stopping time reduces the average
force for the same change in momentum.

v 1.7 Energy, work and power

EN Energy may be stored as kinetic, gravitational potential,

chemical, elastic, nuclear, electrostatic and internal
energy.
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EN Energy can be transferred mechanically by forces,
electrically by currents, by heating and by waves.

EN Energy cannot be created or destroyed; it is transferred
between stores.

EN Mechanical or electrical work done is equal to the
energy transferred.

EN Power is work done per unit time or energy transferred
per unit time.

EN Efficiency is useful energy output divided by total
energy input, or useful power output divided by total
power input.

EN A Sankey diagram shows energy transfers; the width of
each arrow represents the amount of energy.

EN Radiation from the Sun is the main source of energy for
all listed energy resources except geothermal, nuclear and
tidal energy.

EN Energy is released by nuclear fusion in the Sun.

EN Research is investigating the large-scale generation of
electricity using energy released by nuclear fusion.

v BERAZHERE ST

EN In a fossil-fuel power station, fuel heats water in a boiler,
steam turns a turbine and the turbine drives a generator.

EN Biofuels store chemical energy and are renewable if
they are replanted at a sustainable rate.

EN Water behind a dam stores gravitational potential
energy and turns turbines as it flows down.

EN Wave and tidal systems use the movement of water to
drive generators.

EN Geothermal energy uses thermal energy from inside the
Earth.

EN Nuclear fuel releases energy that is used to produce
steam, which turns a turbine connected to a generator.

EN Solar cells convert light from the Sun directly into
electrical energy.

EN Solar panels absorb infrared and other electromagnetic
radiation from the Sun to heat water.

EN Wind is caused by uneven heating of the Earth by
radiation from the Sun.
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EN Renewability describes whether a resource is naturally
replaced; reliability describes whether it can supply energy
when required.

EN Wind and solar resources are renewable but their
output depends on weather conditions.

EN Fossil fuels are reliable and can generate on demand,
but they are non-renewable and release carbon dioxide
when burned.

EN Nuclear power can generate large amounts of energy

without burning fossil fuel, but radioactive waste must be
stored safely.

v 1.8 Pressure
EN Pressure is force per unit area.

EN For the same force, decreasing the area increases the
pressure.

EN For the same areq, increasing the force increases the
pressure.

EN The pressure beneath the surface of a liquid increases
with depth.

EN At the same depth, a denser liquid produces a greater
pressure increase.
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temperature JEE . density ZZE . pressure [£3&
E—BEEESR: BEAURK, UBAZE, FHREFER
“RE LR

=%

o B—EZ%L: LEIEFHM,

o BRER: AJRALAIER/ BREMEE, HR=V(F+F7).
53.1° )

o —MRIIME: RATELBIES K, BRMAE SREME

I AE. REAR, BEREM. I0ON@BAES 6NEE,

displacement {if#% . velocity & . acceleration JiiEE .
force f1. weight /1. momentum EhE

, EEERERAIAAE. BT speed 5 velocity WX 4, HXOE
Ah4N@EEH,
ANEEHE+4NEIE=5N, FHEItREAZA 36.9° (&Rt

- PMEREERE—ITER, BRMEARBEXRN TEH.

I BEXNMEE, HENE, DENEE. JRRBPDEHFEAEERLD; YWERNEELTIZL.

THEREEA

)5 E’]’FZ/L\TE' ‘BB
parallelogram method :Fﬂ'll':l Ok

EHL7 |, MBEARTESDANKNFFEE. ZXBHEES head-to-tail method BREAEE =
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R=5N
F2=3N

Fi=4N Fi=4N
1.3 EEBIR, Flan 1 cmrepresents 1 N, 1. ME— IR B EFE A TT.
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EN Choose a suitable scale and draw the first force to PIERSELFIR, FRERATOMEGEHE— .
scale in the correct direction.

EN Draw the second force from the head of the first vector. B ME— AP REBHSLLmEHEE M.

EN Draw the resultant from the tail of the first vectortothe 1 ME— P REfNREAEIIRE—PRENEKR A, BIEH.
head of the final vector.

EN Measure the length and direction of the resultant and FONESNINKEMAGR, FREFRBREEX/N,
convert its length using the scale.
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| o= smm/ g a=av/at

MEEHREEELE, B m/s? ERSFRAE. FORETEHMERELNEBTY, BRIEARANES.

N N - [

K =851k, B =181K; ThHE=EREM.

distance - time B2 - B | . _ O

2 C = SR LT Bt B T

S Pacement=tme & ywr, wnm —fR Sl = BRSEIEE, TR ‘R
speed-time i -afiy | BABMEEIAE BLRHA g AFHAETOLL = EED; YLIHE -5

velocity - time 1% - Yl | Mk BESER-NE EREN ymmmsrRmiEs; AHEETERE



i 2% A0 43 ER [
& F—RANBENTUERAZARVEANE, BE—RNTFHERAMGEZ. 2REESR=ZAF. £ 8, 23 KEREHEM.
A BUAEME m/s BT HE.
BIRE | =M ERIZE
MWIEMERIE 4s AEMEE 12m/s, {REFSs, B 3s HMERIZT. MEE =12/4=3m/s*; Rk a=(0-12)/3=-4m/s* &
E=X4X12+45%X12+%%x3X12=102m; FEK =102/12=8.5m/s.

B RS &imiE E
ZB=ESPEANRN, EHREVENEBEENEEMER. RRERZZMER g=9.8m/s*, FELAIBEDE LM 10.
1RIEER: BERR/N, ESEDRN, EAKXKTFHES, BTME.

2. SREIZIN — FEIIEIN — AT & IRV — IEEDR/N.

B.PEN=FEN: aHh%E. MEEZE, REFFSHNHZmER.

4. FEERITH: BA—EAXTEA, ahBEL, MANETEHFRE; REUB/NLIRERTE.

I [ EEEER: BNEEAZT, BEAKEN, MEEMNHH98M/?BT. ZmEE: MEEAT, BREFHIES.

Mass, weight & density - BALAIIRLE
I W =mg p=m/V
2 masskasIE TR E, hEEIRME, Bikg, ARFNE; ENH weight2FEAZXIEN 1, LA N, AR
2. QBN N/Kg E m/s? Efh. FIRRREAE, EEHMEHMH g KT,
o A kg/m*Ey, mA kg, VA M o f g/cm® B, AR g & cm®. 1 g/cm?®=1000 kg/m?. EFMHSHREMRBEEGT, RE
BEAFRE LR, 2EHAEE—RERNERFEE.
TEXE: BSRSEE
o HMMEMR: RERRE; MR, KEAEV=Iwh, B V=nrh, BEm/V. BRI 2 ABF+FE.
o FAHMMEK: LARTEDERE,; CREFREYIEE, ZERRICREFEE,; AEBZEAER, BRKEE.
o Ik MMTER[ M, BREFSCHNERRENRRE M2, 0= (M—mi)/V. TREIERSZHREERHE.
B | HEskix

£RBHEE 1569, EFM 40 cm® FH3] 60 cm3, V=20cm?®, p=156/20=7.8g/cm®*=7800kg/m3, &} =0.156%X9.8 =
1.53N (3s.f) &

e
FEFEILN: Fh =8, T&RRASFFENGUL. FHRRNTREBERRY, S OREERETHRE. FFMEH
B, BHEZRE. Rt ‘BEMOEARURIERE ZHRN: BarEm EnEE.

05 - H5 iR

Forces - MBS HHEH
IFmeFmG F=kx (ELBIBREEILA)

AghERE

RN S EMES, FAMIGEE, FRREN. A A EEH/ BHSASERS. RE “EREXMIEL 1

Ho BNBEXENMERERN, WELANSHETIMBEENA.

. Newtonl: &NHSH, MHRESIERAELIRES; ERESFFEESS

. Newton ll: &AfEtdmeE; BEFRE, o 5FREL: BEEH, 05 mKEE.

. Newtonll (ZREER) : MEEANANNA/MIZ. FEHERE. ERFRRME. SEHBZEN MR BHEHT
2—XERRIERT.

PRI M E DS SAR KBNS A BRI RERIEE), FEEAEREINAE . BBOAR, FIMER. 1k

Mt FZE. BEENLMERNE, FELANCETRENEERAM.

Bl | WEAAF=ZE



FiE 800 kg RIZE @ AT 2400 N IRz AN 5 800 N BE 1. &7 1600 N; a=1600/800 = 2.0 m/s?. FERIEE, NEAEIES)
NEEBEAIFE.

S SEEBIRE

HRKEX=SHEKE-FK. BIREMAN, FE5xREL, K EEREE, BAUN/m; B—HE Tk, miKEh. EERZF
Fx, HARNKRAK BxXF, §FH 1/k.

limit of proportionality LLFIREREGEIRRBEELMAE. NEERLIEREK, BXMERE, SFEHEHFEE, B 5KkE
LR/ INRE . (RIZEH syllabus RS BIARESRIE#R elastic limit.

& Bz

SERABIZERERAT. FEHENE, BEEEDROCHMNEEMS . BEEOCENDNATUER N EESSH; ‘Ao
57 REFIMNI—HEN. EMXER: HEFR. RETEREAX, FHRAHHEK; HEER. RETERMN, FEEHHK. &
W E S Y RHL T B .

06 - H¥E. FE5RE

Moments & equilibrium - EEHEELEXE

moment = force X perpendicular distance M=Fd

S ZF=0, B ZMgockwise = ZManticlockwise
NERNINZRNENER, BAUNmM, BRE JMBELERER, BHERSEEE. d EXRENMEREZNEEER, T—
ERXREORNKE. BIXRNN, hEIZ.

Bl | FEHF

XRZEMO0.30 m 4F 20N @ TS, A 0.50 m B THEA F, ZHIFE. 20X0.30=Fx0.50, {FF=12N. BHEHSEFE
#, XRXFH=20+12=32N.

HIFMECEILARR; FEENDNLIOTA. BXRAMENESE, BEBEERISEFN. RESNTERRUBRRITED;
MA/NEE. HEBREERALRBNAO=EEER.

BELoS5RENMR

Centre of gravity: ANANMEEHENERIEAMNAR. EOBMR. KEEE, BEERE. MNIENENERLIEESRE
EA, BEERE; BENEN, EAFEEESSMERNDRE.

BRAMNBEREC: MM EBRREER, AR REREREL, BHEESL, M5 BREREER, ME&AXRAEL, A%=
REERIE. BEEEFIENECVTRRIETT.

07 - hESHE

Momentum & impulse - Extended RAE S
I p=mv impulse =FAt= Ap F=Ap/ At

BRI kgm/s; HEBRMNs, Skam/sFff. shE. HEHEHTE. EOHN FAtTEEER; TONBEEHA, SBEF-tE
THEHBRKAHE.

TESRM
REMZANNAT (SRERAERERMETZE) |, BHBRETE. WWENRHE - WEFLHE. LANE—F
%. A—EHR[TIR.

fURR | i R A —E
0.40 kg /NERL +3.0 m/s 1 F#%1E# 0.20 kg /NEFF#54. 0.40x3.0+0=(0.40+0.20)v; v =+2.0m/s. ¥zh&E 1.8J, Ruhae
1.2), hEFEBHERTE, 0.6 ) EBEINE. FEF.

BIRE | RELRATHERS
0.10 kg ERIA +8 m/s fik, BEIRLA ~6 m/sREl. Ap=0.10(-6-8) =-1.4kgm/s. #fh0.020s, MFYH =-1.4/0.020 =
=70N, X/N70N, HES5EEHHHEER.

ZESE/ RENBREE: HEVAREE » IE8LUHER - BIFIENE - BUNESE . R8ER “SERNTHEZNK E
Gy WS o BIE/ oA BRIRSEHEAIE, REHBNHAZ, AHSSERNMIF. HAMER; REBNEEREXEKX.



08 - BEE. . WESHUE

Energy, work & power - it &%, BIIGEEMNK

Ey = 2mv? AE,=mgAh W =Fd

P=W/t= AE/t n=FRKELESE/ BHAREE X 100%

RESIRM J; ThXRBAW (IW=11J/5) . JIMIIHH d ZBiHFEBEER; MHERW=FdQNER, h5EsiEGE.
HETHNEVNTHINIAZT, REANSEIERLTRE.

BESEBAEERES

e EEERE L8 kinetic. gravitational potential. chemical. elastic. nuclear. electrostatic. internal. gEER[BITAM
I BRI Mk K (BFEXEFE) BB. tETSWONETUEK,; B “R%E’ SoEEIME. U ERTENME
Ho

o T%: BENBEEMBERL, ShEtEFEM; BENNBOEBRIMEMTSHINE.

o RZE: EMEEENERERAEBIIREMIMENARE, JrEFERES.

o I’Ft: HEEHA, ZRIMVAMMINEE LRGN, BERARENEERE.

o Sankey E: FFATERKREE, WA =FRHEL + Eftfad, WEAREBET 100%.

BIRE | &HE

EEIFLA 5.0 s 48 20 kg #IAIRFF 2.0 m. HAEREM = 20X 9.8%x2.0 =392 J; AAKEINE =392/50=78.4 W, ZAIIE
120 W, MiEA\GEE 600 J, 3 =392/600 = 65.3%.

BEETERIE A AN

RSN, MBI, TRERPEIADNENBESHNNIENE; AEAR, ROMENHE—DHEMIE,
S—BARBIINESIHE. EEWE, DEEA 4 BETCHE, ENBETLHE

| wasRwork (31) | W RERwatt () ; p #%7HE, MEROAES p. £REE, FTRFEHLR.

0?2 - BERE5%H
Energy resources - JEMEESIEE

ABEHANEFTHENTR, URFTFRAEWELW. ITNBEMIT RN ThE /i #iE/sTlA. MEZEPIESHEEER
KHPM=)R, LR

BEBHE /KR HH5HR

AR PEE > MPUKIEMECS = R = R AHRBERER; RABEE, WEEE CO:, BAMBIF=ERMSHRY

BRE TZRE — PRE — R% > LA BHREERE. BTHMRE COHR; MEMHRYLE. RAMBREOM, FUHE
R TEERE - R —~ KB ABE. RRBIERA; BEME. EUFIRES /=6

7KE KM ENBRE — ThRE — R%e > KB BKENMRAR; BEEWE, BRI MITEmAS, SRR

S/ BOR | BPIKALE / BRIBENIREI R B ESR B A FUE RS, RUAIR. BRI REE

APRRERRIME | AFR%RSY — AL, BEiEEM ARL; SBRAEEM. ABREEHRSEHATMR, S5AMERDTRE

HhFA HERERRER — IR/ FR > K BRREE; BAMRAR. HAmAs

AR EVIBLFRE > A% EAFSBETEUBLE, WEH CO.,, BRIMERERS

APAA BT BT fusionB A S S IESE ST fission. K. KIEHRERMKE. BRELABREHEEE EMEI A
FE; o, TR EEHBER/ KASIAERIEREY, N30 AKEESHEE.

10 - Em5iR&IE

Pressure - ETRBEHRR S KD

Ip=F/A Ap=pgAh

EsRRRVER EEEERNSA, B Pa=N/m? HEANT, EMERENEREX; T7IEFEMER, SEREVRNNE
e NEAEETEMENSE.

B | ERER
E 1 490N, #EfhmEmFR 250 cm?=0.0250 m2. p = 490/0.0250 = 19 600 Pa. 538 cm? iR m?, A=A 100,




AR RED
BB ERMRERZERN,; FMERSERE. B—KPEERER, SREMREX. ooh BREADRTIERNERE
/RE; BHOVENER, TEMRE LT HSEER.

BIRE | KR
JKEIZZEE 1000 kg/m?, SR0.80m, FRAEER = 1000%9.8x0.80 = 7840 Pa. EFA 0.020 m? /NP EBEFZINIERE, %
k= ApA=1568N,

AREREREMRBREEEEREMZERA, HE Supplement £H Ap=pgAh.
11 - BXEBE HIEES
Exam language - SAEEHXN N —MIBEH

State / Give Bt SMEEE REREANRBRHER

Define BHMEX, 85 “‘perunit...” FXEXR R, REEX

Describe ARG /8 / TRTSE, 5IAHE R increases, REHNE. fARTAIAREN
Explain MERE - hiEEl > ER BEEBT, OEH/ HESH
Calculate / Determine Fl > RN > ER+ B4 RENGRSE REHERER, REES

Compare M same / greater / smaller & E NS SR, HRELER

A A FE&EB I EERIE
« Weightis the gravitational force acting on an object.
o Accelerationis the change in velocity per unit time.
o Density is mass per unit volume.
« Pressure is force acting normally per unit area.
« The resultant force is zero, so the object moves with constant velocity.
« The stopping time increases. For the same change in momentum, the average force decreases.
o Airresistance increases as speed increases, reducing the resultant downward force.
o Energy is transferred to the internal energy stores of the brakes and surroundings.

RERRIEGE

EXEFE - PRIE

B2HEHRERGREMNARAE - FAPCGER, BEIPXERI.
AEERRSBGER syllobus IAE RN EX MIREATHERTHREANKIE. 78 “REWR WIBEARREKET sylabus EXKE
W, BNRBREBHRERE, BFBEERRAEXAR.

b=

Physical quantity - B g8

EN A measurable property expressed by a numerical value and a unit.
B ATLUNE . EER SRR

T AERFMEEEMN, BETHRITERANELER.

Scalar quantity - #r&

EN A gquantity that has magnitude only.

B ABFERNYEEE.

Pear: Bl BBIE. EER. RE. 8. BE. ER.

Vector quantity - &2

EN A gquantity that has both magnitude and direction.

H ERNBEXNEENEE.

YA Bl LB EBE. MEE. . BLC BIR.




Period - [EEA

EN The time taken for one complete oscillation.

B SER R TERIR TR AR E.

AT M A R TR AR IRE); B s.

Accuracy - HiEE

EN How close a measured value is to the true value.

P ONEERLIEENEE.

P IEBVEE, AMRIEERES.

Precision - {FZE

EN How close repeated measurements are to one another.

h EENEERIELNEE.

P —AERATRERES, BEZREMAER.

Resolution - 4@

EN The smallest change in a quantity that an instrument can distinguish.
B (UESRE BN B R/ N T .

PeiT: TRNUEFERE.

Random error - [EHlIRE

EN Unpredictable variations in measurements that cause readings to scatter.
B R IIR AU SN . DEINIRZE .

AT EENEE B RLE/NE R

Systematic error - RFiRE

EN An error that biases measurements in a consistent way.

B U—EARAENEER=ERENRE.

P EERFHTRHRIXMRE.

Zero error - FiRE

EN A non-zero reading when the true measured value is zero.

B HRNESEAZSE, EERERAZNIRE.

e BIEEH = ~ME-TRE, ATREOCERFSHEA.

Parallax error - #EIRE

EN An error caused by viewing a scale from an incorrect angle.

F MEZEMNREBERNERERIEEIRE.

PiT: MEAEEZE; EMENNRESRESS.

Independent / dependent / control variable - BT &2 /BT = /THTE
EN The independent variable is changed; the dependent variable is measured; control variables are kept constant.
B L ERINENE/ MRNEEMINE / REFRZURIEAFLERE
P ERIRNNEEAKES, TaERE keep it fair.

One newton - —&:ifi

EN The resultant force that gives a mass of one kilogram an acceleration of one metre per second squared.
B ERER 1 kg WAL 1 m/s? INREME 1.

et IN=1kgm/s*;, I"Z 1 kg ¥MEMES.

15

Distance - &8

EN The total length of the path travelled by an object.

B REHBENEKE.

P AR EREREREHIES.



Displacement - {i#%

EN The change in position in a specified direction.

B OREEERBNNET K.

P RE; HBRRBAZR, TEXRSITHBEKE.

Speed - EE

EN The distance travelled per unit time.

B B{URYE NIB N A ERER.

Wt ARE, T speed RN EX R displacement/time.
Average speed - EHERZE

EN The total distance travelled divided by the total time taken.
B BERERLABRESE.

e (FREEEM AT A £2RE .

Velocity - &EE

EN The rate of change of displacement.

B RBRER E R TR,

AT K&, JRAIRIAR A speedin a specified direction.
Average velocity - EHERE

EN The displacement divided by the time taken.

(IR ERUART FRYE .

P RSP AIAE, BFEFERERAZ,

Acceleration - IIEE

EN The change in velocity per unit time.

B BUREINEEMNE .

T BAE velocity, RRZ speed; HAKREHEF=4ENERE.
Deceleration - &

EN A decrease in speed; the acceleration acts opposite to the velocity.
BORFR/INEE, MEELASERESEER.

P AMEEARRRREE, YARNEEREFE.

Uniform acceleration - SEE

EN Acceleration that remains constant with time.

R R/NFI TS TE) E AR Bl A ) 2SO A TR B

Peir: RSN ERERANERETLER; TE2EEMEE .,

Free fall - BHEZXE

EN Motion under the action of gravity alone.

B RAAEEHNERATHIZEE.

P BRETSEANNTER™EEBREERLE.

Terminal velocity - #&ifiEE

EN The constant velocity reached when the resultant force on a falling object is zero.
B TEMGE DT ATEERTINETERE.

et MERETSTEEREGEN=FH; BFEES. MEEAZ.

5
Mass - =

EN A measure of the quantity of matter in an object.
B YRR EYIREMENEE.
P B kg; REHRERMER/NGX, BREEN



Weight - &5

EN The gravitational force acting on an object.

o ENBHEREME LN .

AT BRAN; BEHEMEHIZBETL.

Gravitational field strength - EF115EE

EN The gravitational force per unit mass at a point.

P ERBEUREMZHNEN.

P 9=W/m, B{i N/kg, 5BBEEERINEENEEN.
Gravitational field - EHiF

EN Aregionin which a mass experiences a gravitational force.
B RERAEGSZI S HERNTE XK.

T AR “BERNMET ; EEHRMERESI .

Density - ZE

EN The mass per unit volume of a substance.

B BRI RE.

PeAfT: perunit volume 2XEIA; FNE2WE “BEE” .

Force - 5

EN A push or pull that can change an object’ s motion or shape.
B R MIEEIRAS SR HE SR A 1

AT BRIRSEESHRENRTFEN, FEE—NHESHFE.

Resultant force - &5

EN Asingle force that has the same effect as all the forces acting together.
B SEANNHEERAFEREBERN—D .

AT BREM, WATHRNNEEThRFRR.

Friction - EEIEH

EN A force that opposes relative motion or the tendency of relative motion between surfaces in contact.
AR ERE < BN AERE RN .

AT A —ESYMEEXERNEZEE T EER .

Drag / airresistance - ififkpES1/ =SES

EN A force that opposes motion relative to a fluid.

B PRSI RAIEEHE 1.

AT ERAUKEBRRMAE; BE TR ENHEREEL K,

Inertia - 1B4% (REHT)

EN The tendency of an object to resist a change in its velocity.
BT EEE TR

AT AR—MEENN; REMX, BRI,

Extension - HEE

EN Theincrease in length of an object from its original length.
B RKERNRKHENE.

et x=1-l, N2, EENABINEXEFE-

Spring constant - HEES

EN The force per unit extension in the proportional region.

B RRIEEEXIEA, BA{RKERT NS .

e k=F/x, BAIN/m; BARSHEEGRE.

Limit of proportionality - EtfiR EE

EN The point beyond which extension is no longer directly proportional to the applied force.
B BEZRRE, RKEFNESHENNIKEL.

P MF-x BFRREELFIN,; TESHMREEN—%.



Elastic limit - S#RE (IRE#FE)

EN The limit beyond which an object does not fully return to its original shape when the force is removed.
B OBIEREREND, DEERET2RE RIRMRE.

P BREERRE; LHIRESRF5XxZEMIEL.

Elastic deformation - J#FFTT

EN A change in shape thatis reversed when the deforming force is removed.

B RMEETNEREBRENTEE.

##fr: Plastic deformation MR EEEHHEE TRAFEE.

Centripetal force - m:L&H

EN The resultant force towards the centre that maintains circular motion.

B HEFRAEER. BEECHED.

et AIEHSIN EESRARE, TEINEM—1 .

Newton’ sthird low - 4 =xF# (BEHT)

EN  When two objects interact, they exert forces of equal magnitude and opposite direction on each other.
B EMIGHEEERN, BN REENK/NMEE. FaERMN.

Peir: BONERTARBYE, AeER—MIENZ HE R EHRATHE.

Normal contact force - X¥h /ikmizfth

EN The contact force perpendicular to the surfaces in contact.

P OEHEEEE TEARENERD.

P normal RREE; FEREBEMLE, BRRETFEN.

Tension - fI 5

EN The pulling force transmitted through a stretched string, rope or cable.

B REMEL. BEISLERENRLN.

P FEDRR; RRRERMAREHE.

w51

Moment of aforce - F/1%E

EN The product of a force and the perpendicular distance from the pivot to its line of action.
B NEXREZOERZNEREEFER.

e MR NRFEMBR; B NmM.

Principle of moments - %5 EE

EN For an object in equilibrium, the sum of clockwise moments about a point equals the sum of anticlockwise moments
about that point.

B YEEEN, SKE—RNIRNE HESE T TR HES.

P BASE—RITE; SMHEERABRSHNE.

Equilibrium - &

EN A state in which both the resultant force and the resultant moment are zero.
B EHAZTEEHERTIPRES.

AT BIERTTREMIE R BAIRIEEZL IRIZH.

Centre of gravity - &y

EN The point through which the whole weight of an object may be considered to act.
o ANAAYIREERE &R IERR A

P N—EEMEREB, FIINFELIRF DI

Stable equilibrium - faxE Fi&

EN An object returns towards its original position after a small displacement.

B NERBRUER, MABTERIRVENFEE.

T BERBENEOHS, EHFEREER.



Unstable equilibrium - A i2E F &

EN An object moves further from its original position after a small displacement.
B NMBRREERSITEIRE N EE.

YA BERBENE ORI,

Neutral equilibrium - [#i8 &

EN An object remains in its new position after a small displacement.

B NBEREDE R RTALE R .

P BABRFERPEOSERE; T2 “A2H” .

HE

Momentum - FhE

EN The product of an object’ s mass and velocity.

b YUERESEERFER.

Pt p=mv, KB, Bfikgm/s.

Impulse - HE

EN The product of a force and the time for which it acts; it equals the change in momentum.
h HEHEEANEMNRER, FTELL.

P FAt=Ap; THRF AEHH.

Conservation of momentum - FHESFIE

EN The total momentum of a system remains constant if the resultant external force on it is zero.
B RAEMNHAEN, BHERFRE.

T BIRRRESIINNFME, FENERE, TE28 MR,
Elastic / inelastic collision - g% / JEsaERlE (S IT)

EN In an elastic collision total kinetic energy is conserved; in an inelastic collision it is not.
hOEMRNE SEIRESRIE; IR E S ENREARSFIE.

YA SR BFZBN AR A ETE; HEeETe e MiE.

REE

Energy - gEE

EN The capacity to do work.

B IR

W RREXTHTER, EESROEESHER.

Kinetic energy - #fgE

EN Energy an object has because of its motion.

B YRR TEH AR,

PeAT: BURTRESREERT, B8 J.

Gravitational potential energy - T #4E

EN Energy associated with an object’ s position in a gravitational field.

B 5UEEENGFRRNVER XIES.

b EHMEERE. mgAh; SEAXNTIESER.

Elastic potential energy - @44k

EN Energy stored in an object when it is stretched or compressed elastically.
B MR R RS R AR R R RE S o

T ITE Ve (VEE AN & MR ERE D, BIREXF.

Chemical energy store - {LEREER

EN Energy stored in the chemical arrangement of a substance.

B BEEYRAEEETREE.

AT MR BY. B, EERRBmARETE.



Nuclear energy store - #%gefgsE

EN Energy associated with the structure of atomic nuclei.

B SEFZEEEXNER.

PeiT: T BTAIRMEER; TEULFME.

Internal energy - HN&E

EN The total random kinetic energy and intermolecular potential energy of the particles in a system.
B REHPHNFERNIEHN s ST B HEER S .

i SREMEEPBHNENEESD; HSBMERS.

Electrostatic energy store - EFHEEIETE

EN Energy associated with the relative positions of interacting electric charges.

B SHEEABRMNEAXNVUESR XS,

i ABEHEREFEANET, FRRAIEABFEA.

Work done - Ijfj

EN Energy transferred by a force when it moves an object through a distance in the direction of the force.
B OEMEERE S AR —EEBRNEEHER.

Peir: WEEEMRRHENBR, NWIZWEREIMII.

Power - IfjZ&

EN The work done, or energy transferred, per unit time.

th o SRR AT SR R RO B o

Pt 1 W=1J/s; FEREER.

Efficiency - &

EN The ratio of useful energy output to total energy input, or useful power output to total power input.
b ARBEESSBAREZL, IERRENXREERAIR .

et ATAS/NEE S, BIAGEE,; BERNEY 100%.

Conservation of energy - feE5F|E

EN Energy cannot be created or destroyed; it can be transferred between stores.

B BEETRRONEIOHR, RERERAEEFEZEERZ.

T REREERE, BERAMSBMEESIITA.

Dissipation of energy - ge2iEsL

EN The spreading of energy into the surroundings, making it less available for useful transfer.
B RESHZIEENE, TRERERATER%ER.

BT OREE TRREEEIHXK.

Onejoule - —&H

EN The work done when a force of one newton moves an object one metre in the direction of the force.
BT NMAFEMEEN TR 1 m ATSERT.

AT 1J=1Nm; BAESBNHEENURE.

One watt - —F 4%

EN Arate of energy transfer of one joule per second.

B BWER 1 JEEMNINE.

e TW=11J/s,

REIR

Renewable energy resource - AIH 4 EEE

EN An energy resource replenished naturally on a timescale comparable to its use.

F AESHERAEENNRNERE BRI FTTREER.

P AHRRBISR. ERIMERLXRIRE



Non-renewable energy resource - AaIB4EEEE

EN An energy resource used faster than it is replaced naturally.

b EREEBY AR FTERENRER.

PebT: LAMBE BRI, TEERIRZEHE CO: HHf.

Nuclear fission - %2435

EN The splitting of a heavy nucleus into smaller nuclei, releasing energy.
b RERFRIEMB/NEFZARREENTRE.

P RETIEEARENS, TERRNATNBELEEIT.

Nuclear fusion - #ZEBIT

EN The joining of light nuclei to form a heavier nucleus, releasing energy.
1 BEFRESERRERFZITEMEENTRE.

i KBAMBEENRR, FBREEBE, F1E5HTHE.

[£5=

Pressure - [£5&

EN The force acting normally per unit area.

B BUEREEFEERN.

#eir: normally /RoREE FRE; £ Pa, F2N.

Liquid pressure difference - RIKERE

EN The increase in pressure between two levels in a stationary liquid due to the liquid’ s weight.
B BIERETREBREE LSRR B ESEZENERIEMNE.

P Ap=pgAh; BEEENER.

Atmospheric pressure - kSE

EN The pressure exerted by the atmosphere on a surface.

B RENREREINNER.

YA RELERENKRSE, BNUBELRE .

Absolute / gauge pressure - BXTER ./ EE (P4 FE)

EN Absolute pressure is measured from a vacuum; gauge pressure is the difference from atmospheric pressure.
B BNERBUAET AT, REFRTHEHNKRSENEE.

AT FERURARHIRE h X E5B=p KX S+ogh.

Upthrust - ZH

EN The resultant upward force exerted by a fluid on an immersed object.
B ORENERARPYETEINNERE EER .

Yeifr: BRIEEERFE N =F, FRFNEKX.

One pascal - —iHHrF

EN A pressure produced by a normal force of one newton acting uniformly over one square metre.
B INHEEEANDYIERE 1 m? BIR EEENER.

P 1 Pa=1N/m?; EREFEH*K.

=AER: ZBRBIRE

Newton’ sfirstlaw - HifigE—rEiE

An object remains at rest or moves with constant velocity in a straight line unless acted on by a resultant force.
MRS IESCREL IR, BRIEZIESENNIER.

Newton’ ssecondlaw - #iigE _E#

The resultant force equals the rate of change of momentum. For constant mass, the resultant force is mass multiplied by
acceleration.

BNETHENTRAEK;, RBEEN, AHhFTRESMEERFER.



Hooke’ slaw - #A%E#E
The extension of a spring is directly proportional to the applied force, provided the limit of proportionality is not
exceeded.

ERBILEBIRER, SHEMRKESRMATIMIELL.

BEXNEEZE: perunit... (BfL...... ) « direction (F[@) « resultant (&/5) « external (48f1) « perpendicular (FEH) 5&EHEEMHE.
ENEE %@EXH’\J%&?O

ANERER - TiRBEE, BEXR

24 H\EL AN BERESEREWNT: FARRA. BIZFH. TREEAR. TR,

EARXKIM S
1 BEERNEREN, BERARBMIE/ REK.
QEIJE%DE FR—BUEERE.
3. M BERMNRERAR? SNERRE 117 AINHNERTAZK? BLRERR?
4. EREREHNERINAT, RERAEN. HER. HERE

FHRER

I average speed = total distance / total time

fARFA: 8 whole journey / average; BHB&RREMERERF
ARSHE: SNEEHE2ERNFE

REIHE: FNEA (Vi+vo) 2 RELTEFYRE, BRIEBEANERE.

Pt 51 R
£ 100m B 20s, &M@ 100m A 30s: FIYEZFK=200/50=4 m/s.

BELNS EMEE

I a=(v-u)/At

BT AYRIREMATE, KXEAFHMEE,; B v -t ERFE,

AR5 EE: BRENMEERNEZNE; u. v RN NE—IERME.

FEXHE: RAMEREX/NME RIS, FEEBEERAX/N;, —RBIEIME B IREHE.
P51 7%

WEH +8 LR —4m/s, &L 3s: afy=(-4-8)/3=—4 m/s2. ZEH -8 TR -4, a=+4/3, B a IFEYRIERE.

18 10iE B BYiE E K &

I v=u+at

ARt A: BEEENERAFIEERE, =SB R#H uniformly accelerated; A a EX %,
ARSNE: EPAMRANBEE o BARERE.

TEXIHE: BEOTMERTIMEA. HEVv-tE, RAEES o YBEEE,

Hr A5 R

MEEIEEET® 20s, @ TIEEZBE=SE: v=0+9.8X2=19.6 m/s.

8103 E R %

I s = (u+v)t/2 = ut+'eat?; v2=u2+2as

ARt EMEREEZLIEE; 2R U v tATASEER, TNENTHEE/ BRESKR.

ARSHE: s 2EFSU%;, AMAXFULREZRE, ERXEHSIR.

EXHE: EpPERME, s NETRBE; NE v=0 5Bt HERE,

PRI

U=2. v=10m/s. t=4s: s=(2+10)X4/2=24 m. REKTMEENEEER, RENME “PHMRRE" .




ElfGERMEE

I gradient = Ay/Ax; area under speed - time graph = distance

ARt : BELEMIELHEE,: PBRIEE). TRIZE). KEXMEE.

ARSEE: INEEINLIRRHESN,; MERE%, BRI

FTEXHE: BE-WEETERNREE, BE - BRI LIRREMEE.

PRI

v -t B TR AAME; HEFER20m. THERENESOmM, fE=14m, EfE=26m,

RES5EN

I W=mg; g=W/m

AR A BRERESN, ERABEKRESE, AENERERR . ERINDEN .
ARSEE: m A kg; g AXMEE, AKRHEKBA 9.8 N/Kkg.

FERXHE: TrEB kg HN; BIRIEELS g=1.6, NFEM 1.6, FELMAE.

Wt
2 kg PR tEk W=19.6 N; EFRERZE W=49 N, m=49/9.8=5kg.

FE. KR5KRE

I p=m/V; m=pV; V=m/p

AR A SRERS. HEKGE. BERE. BRYERE.

AIRSHE: VSR EIZRERBERE/BEAER; 2URE.
FTEXHE: DOUBHRBRESBEEYBEARE,; NRAETINEREE.

PRI RS
RFEER20cm. 550cm: V=nx1.02x5.0=15.7 cm?®; BZRE 2.7 g/cm?®, m=42.4 g,

ah5EmshTik

I 2 F=ma

E A MR mnE; #RENRENEED . EEFHREEEEE.

AIRESNE: REEE,; FUAAREATREANEMNEN; 81251,

TERXHE: FHFRBET My, NERES|INEELE .

PRI

A& 10 kg ¥ M@ _EINERE 2 m/s?, BXEIE: T-mg=ma, T=10(9.8+2)=118 N. A& _EFth+ a=0, T=98 N,

S HK

I F=kx; x=1I-lo

ARt AE—RKSER. BEEE. REHFTNHEEKE.

AiRSEE: R7EF S xIELSER; HEEFIBERL, HiF=mg; xE m A5 N/miE.
AEXHE: BILFIRERNBELIMNE, KE 16 cm REFHK 16 cm,

HEHT 5

R4 10 cm, k=200 N/m, #: 0.50 kg #%1F: F=4.9 N, x=4.9/200=0.0245m, &{£=12.45cm.




HESITHF

|M=M¢;ZMm=ZMﬁ

fATET R ATAF. BRBRAR. Z8. MR SRAIER 1.

AIRSEHE: dl BEMERHANERES; B—RBUE; HWIMMEEERTHR.
TEXHE: FEFTESHMENESAT, KIENNTEES ZF=0,

5175

o
Ip=mw Ap=m(v-u)

ARt A B MEHE. JMiF. RE. F8;, BELERESEE.
AIiRSHE: HELRXRE, 5HM, REMK K.

FEXHE: DEAFFEE: mv 5 emv RaTEi; RETHNHEHLE.
YR

MES5EHSH
|F$mm=AmF$w=AmAt
R A . EEEk. 25 E. ENET ), {EMNESYTRERE.

BY 2mFELmEEE, FE 20N, AREXR I m; Aim@a Ll FEE: 2F=20X1, F=10 N, S#EEFERE 10N @LEA.

0.20kg BkH +5 3 ZE -3 m/s: p#l=t1, pxR=-0.6, Ap=-1.6kgm/s; I~& —0.4,

RIS HE: AeNENGEEmERL; BREEEMN, BEERENSFEMNESTZE.
FERXHEE: NEENHFAEMNEN, RIEERHNERL; F-tEEREHE, TEHELS.

WA

fili ¥ 5 i
I M4U4 + M2U2 = M1V1 + M2Va

BT HARSGREE. BIE. mEMEET.

ARSHE: SNSRIV ERZES; WRTESAEE—RSEMIERE.

FEXHE: HERBRNET R Vi=va; REERIASIRERI S FE
AT {5
Eo

BhEE

|a=%mw

R EEiRgEE. FZE. WHEREEMRA. BEREHEKR.

AIRSEE: mBEkg. vA M/s; sigEEfrE, FER.

TEXHE: VAERET; T FRARDERVIIEE, REEHT Av &FH.
HEH 151 73

0.50 kg ZEPL +4 #E E 1.50 kg B8 1EZEFHEES: 2.0=(2.0)v, v=1 m/s. BERBEHE,

KEE 0.10kg, HEH +6 £ -4, £ 0.020s: Ap=-1.0kgm/s, FiJ&H=-50N. ENFEREZL, 50N ZFEHK/N.

RE—FEAFRFERER MRMARE

2 kg ¥4 FR 3 INEEE] 5 m/s: AE=%X2X(25-9)=16J, TARE %LX2X(5-3)%=4 J,



ENBEET

I AE,=mgAh

fEtA: f2Ft T B K, REERMERIERE K.

RIfRSEE: k. g EBNAE; AhREEBEE.

FTEZHE: BARWENBERRE Ah; RARANEREL, TORETHEE

Pt R
20kg FER S m R FE 3 m, HAEEHEM=20X9.8X3=588 J, FRARHKEK 5m.

WL Ih

| w=Fd nsBRm) ; W= aERR

ARTE: ERRh. BE. EAK. BIEHRERTL.

HESEE: SAREREALRATAELE; —REETEABETASE, BRETR.

FRERHE: RENEROTIERENGE; SANEHEEL; BEANDAPRBRED.

Y515
g;;?ﬁﬁ$mﬂ4m,ﬁh%N\@@ﬁwN:ﬁﬁﬁE%m&L@@Mﬁm-DM,@mg,ﬂ%$§,@%%%E

BREE; LIRT% mgh="mv2
fAIRA: AEERKRE. SERKATRESE, ANEREHRAEK.
BIRS5HE: PEMERIEE.%; TREEMK; sUR/AFRBIEM. BEYE, EMVshEE
TEXHE: LFRREIKRELEH#EIEIRE; TREETEEXRIT AR A SEEEE.
PRI AR
MEELETBE S5 m. ZREBES: v=/(2X9.8X5)~9.90 m/s. #& R 80% M aE N EBFEE, &5 0.8mgh="2mv3,

kS

| P=W/t= AE/t

AR . EERRMINIRIB. BARA . RAURBEEER K, BINEA KK E.
AIRSHNE: FHWXAREKBREE/SNE,;, XoRASERBL.
FTEXHE: KIWEL—ERMINE, TEURTFHFENE; PHENTZ Jo

W
K 100kg A 2m AR 4s: BRIIER=100X9.8X2/4=490 W. Fal@ERE @Az, ATEH W=Fd. v=d/t ##& P=Fv (S
Et) )

| n=esmeEmA =PERPHA

IR BREESHARRE, KRBER. MIHATE.
SESIE: B—%E. B RRMENE; EREAKER 100,
FERHE: WA=EA/N, TREEMXN; REEMHER/ RERENE.

WA B R
M IThE 60 W, K 75%=0.75: #iAN=60/0.75=80 W, HfthiaHIThx=20 W, A 200 J. B 150 J HE#HH 75%.



EMARIZ it E 53

| o=FL/A

AR AL T 7). 4 HESHENENSE, HERFEME.
SIRSER: FOEMEEAERN; ARSRSEHER.
FEXHE: FRMNERSHAER NELEN—BTSFLHES.

Pt R
60 kg ANSHERRE F, §FRE/MEmFIR 150 cm?: F=588 N, AZ=300 cm?=0.0300 m?, p=19400 Pa.

RIKERE

| 2p=pgan

RTA: AR R B o 2 s i R FE 3«

AHESEIE: RATEEMIEE; Ah HEEREZE, TARER.

FEXHE: FEM Ah BRI EREOKE; FEREHER 9.

IR

KR2m: Ap=1000x9.8xX2=19600 Pa. FFRANARES, o iEmREEREM.

E38 557

| P = (psi-prA

MR B M1 HKEE, LBPMEAHSTER.

RIRSEE: NPEEEEAIECSS; RUATEER; FEEMEEEL, TEHFHER.
TERHE: FREAMETERERRERL SN, BES—MERAS.

Pt
FhE 120000 Pa. A& 100000 Pa, mE#R 0.010 m2: % =(120000-100000) X 0.010=200 N, FF@EMEA .

A, ZXNEBEERE

I T=1/N; d=L/N; correctedreading =reading — zero error

AR A : BRI . &7 KE. UBEBZIREEIE.

ARSEE: NUARRE. SMMEERT;, AFHEEBKRN RO KREREFSEFET.

FEXHE: ZONERNENZE, T2BHRNESIRE.

YA 5l =5

B 2.36 mm, HABRE +0.04 mm: Hig#=2.32 mm; EFH4xrE —-0.04 mm, NHEIEF=2.40 mm,

#7E: EERESRIE

| Egi = 15kx2; Fu/Aq = FafAs

IR (NERES R EERE. BEREREDFER

AIRSHE: HMEAELMTERE. ASHKESR,; RERESZESEMER, REELUARTELE.

TEZXHEE: L TRENBELLGRERNSEEIRER,; REEHRE T,

Il

k=100 N/m. x=0.10m, E=0.50 J; SREEMEL A/A=I0 B, BAALLH 10, EAEEMEHINERN 1/10,

FE—E#, AtAsHIEAN2R?

EEME EEemEAX
DRRERTLBL, KM 4 g F=mo, B B=kx—> x=mo/k; FREN FAWRT X HEF mg” «

BHERRFA, KBAIE WHR=mgAh—>PER=W/t > PBA=PER/N. ERNFANERE, EHBEEDBEM.



ERENVIESEILERE, AIGHEDBEEAI: FEd=mu?. FRNRFIENE, WziEZ%FEYAt=mu BEE; A “FH0° BT
KRN HHEHARE, NRARTEERYRE—FE.

BUERPERE, ORRE s mamasremaE, BORNMN. MEDE Fr—THRRHETE.
IR SRR PP +o0h, MAHER, BRER; TERERBITS.
H—FHE - FHRENEEAR

AR IE A . B [ER. SRRISHOREES, FEARRAR.

1. AW 5Es: MMIERGMSE

MR —BEE v=0 Tz B Ef a=0 5k F&£=0; Eti&EemmmERG
—EREEREREEE 0=0, REEEN F&=0 BEN; WRESDNEE

HERIEE HEXRNRE BEARE; BEREZEEMEE

BNEEERE 2058 (] 3 A RN —E ‘AL MEE—EAR, MELFESMD

2. BASKES: ik WEETT
FF<ERT, speed -time B EFAIZANEF: ERMIGM, NEMEEZZIR/N. FE, AFRERERENBRNIGE, HOXTF
B, BRFETR, BEERR/N, BAWRN, REBRSENEE. ENENARE, THIELMED.

3. ENESERRIER

PHENERE: BRXEATENMKENBELZFD; RAERTRE—MIE, BTFEHEL. SEYBNN, SBIEMITE
—NHEEERN. SFUNER, HENRRNERETRRHEAERS); Bt ‘EEKTSYMARIHEEMER” R,

4 WHERH: HRAEFKE

F-xEELGSERNETRER, SEAk EBF-1 (BKE) BF=EF0MmA =0, BEENNEK. &E\ X3 F, fREH
1/ke ARXEANFTESNHE . SXRBEREE. HEEK. REHHFRTRE;, FTRERAEIREEMILAATER.

5 REMSNE: BIERERE

EEEE, YETERRERBESFENERABLESORE,; EORROENX—HERRH. B8 “ERE NEEEIENE
A& BENE, MARRE K. 8B . ECERRTEYIMEPRRERLTHRE.

6. BFSTIILE

BFFIER, ENEFATE. SEEBET, ENEERTRERNEREHBEETURTK, MAREMBARIERIEKE.
HR—YBREEBRGTRT, HAHHARERRE/N, RALGBBESE N,

7 G B AEL 5 AR HF

APRGERbE R ERE; APABERMAISFAKMM. KB SRERIENL; BN BRI TUMERNZESSL ; KEKE AR

T, BRKEMMEHLN . RRTETHERNRECARN, BE24SBRNENEZN. BEE “E4RLtr” i, EREX
LR BESRGER, MASEAEIMRREBS .

8. ENENEE

ma kgm/s?=N

mv 5 FAt kgm/s=Ns

Fd 5 mv? Nm=kgm?/s?=J (NEERBENmM, EFREJ)
E/t J/s=W

F/IA 5 pgh N/m?=kg/(m s?) = Pa

9. IEOLEE

1 AT ARV BT MEE? S— P BRERGITF.
2. I ARLER LA E ST EM IR D ?

3. At 4l LB HEINEK?

4. At AREEERES, BREERSRHFEELKX?

5. At ARBEENE TRBERAERNNELK?

6. Mt AN EERBERRFH N, DR—ERDEERES?



v iZX R

O tmER v=0, BENNE @ T. @ SBFENFESHNENT; ST EENE. FE%. @ EHRENU—EEREE
e @ BWREREREER. BEMEERERE. © RBEEHTAHRE, Ap MIANMEM. © HEVIAREEWESNEELS

HRERUEE, ERNERENZ N REBERR.

ANEE - EFEEH

AN FREUBEEXE; BEEBERA.
K&

v =s/t; average speed = total distance/total time
a=Av/At

gradient of distance - time graph = speed
area under speed - time graph = distance
g=W/m; W=mg

p=m/V

Fresultant = ma

k=F/x; F=kx

M=Fd L

p=mv; ZpHi=Zp/a

impulse =FAt= A (mv)

F=Ap/At

Ex='amv?; AE,=mgAh

W=Fd= AE

P=W/t; P= AE/t

n = useful output/total input x 100%

p=F/A; Ap=pgAh

T=1/N; small distance = total distance/N

CASESLS

REFRRANNE,; £RPYRERRDEES BEE
IIEEE FIEE BRI B E L, £ m/s
BLBFIREEE
EAFEIERIMERNERSE

W HREAN, mAkg, 4% g=9.8 N/kg
kg/m*fid kg 5 m3; = g/cm*fid g 5 cm?®
PREKRREEN; hEMEERLE
XEEBIBRERN; x AfEK, FRBKE
Nm; XREIER&NEERSR

g kgm/s; —#ERSEMEETE
NREAR EZEFREL KL
BNABLRERNEIEEL
Supplement; g8y J

WIS FHEBHEESE

hEW; BuREMINSEREE

HEB LR INR b Gt B B —i0 72

Pa; ER m?, RESEHEREZE M
B8 % KKK ERTE S NE R R SEE

RRARBIREHER syllabus BB R, UK “NEZRERLURE HBEIRXR.
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Section A 14 marks Section B 56 marks

Instructions Answer all questions. Use a blue or black pen. Use pencil for graphs and diagrams. Show working in

calculations. Take g = 9.8 m/s2. A calculator is required.

Section A Multiple Choice 14 marks

Al. Which quantity is a vector? [1]
A. Density

B. Speed

C. Momentum

D. Energy

A2. A wire is wound in 40 close turns. The total width is 28
mm. What is its diameter? [1]

A.0.70 mm

B. 1.43mm

C.7.0mm

D. 1120 mm

A3. A studentruns 1.2 kmin 5.0 min. What is the average
speed? [1]

A.0.24m/s

B.4.0m/s

C.24m/s

D.240m/s

A4. What does the area under a speed - time graph
represent? [1]

A. Acceleration

B. Force

C. Distance travelled

D. Momentum

A5. A falling object reaches terminal speed. Which
statement is correct? [1]

A. Its weight is zero

B. Its acceleration equals g

C. Drag is greater than weight

D. Drag equals weight

Aé. What is the weight of a 250 g mass when g = 9.8 N/kg?
(1]

A. 2450 N

B.25.5N

C.2.45N

D.0.0255N

A7. A 54 g solid displaces 20 cm? of water. Its density is [1]
A.0.37 g/cm?

B.2.7g/cm?

C.34g/cm?®

D. 1080 g/cm?

A8. A 2.0kg trolley has a 10 N driving force and a 4 N
opposing force. Its acceleration is [1]

A.2.0m/s?

B. 3.0 m/s?

C.5.0m/s?

D. 7.0 m/s?

A9. A spring length increases from 12 cm to 15 cm under a
6.0 N force. Within its proportional limit, k is [1]

A.0.40 N/m

B.2.0N/m

C.40N/m

D. 200 N/m

A10. A 15 N force acts with a perpendicular distance of
0.20 m from a pivot. Its moment is [1]

A.0.013Nm

B.3.0Nm

C.152Nm

D.75Nm

Al11l. An airbag reduces the average stopping force
mainly by [1]

A. Reducing the change in momentum to zero

B. Increasing the stopping time

C. Increasing the change in momentum

D. Reducing the mass of the person

A12. A car doubles its speed. Its kinetic energy becomes
(1]

A. Half as large

B. Twice as large

C. Four times as large

D. Unchanged

A13. Which device directly converts sunlight into electrical
energy? [1]

A. Asolar cell

B. A solar water heater

C. A wind turbine

D. A nuclear reactor

Al14. A 120 N force acts normally over 30 cm?2. What is the
pressure? [1]

A.4Pa

B. 400 Pa

C. 4000 Pa

D. 40 000 Pa



Section B Structured Questions 56 marks

B1 - Measurement & density 7 marks

A stone has a mass of 81.0 g. A measuring cylinder reads 25.0 cm? before the stone is added and 55.0 cm?® when the
stone is fully immersed.

(a) Calculate the stone’ s volume. [1]

(b) Calculate its density in g/cm? and kg/mé2. [3]

(c) Describe how to avoid parallax when reading the water level. [1]

(d) State two precautions for a valid displacement measurement. [2]

B2 - Motion 7 marks

A trolley moves in one straight direction. It accelerates uniformly from rest to 8.0 m/sin 4.0 s, maintains 8.0 m/s for 6.0 s,
then slows uniformly to restin 2.0 s.

(a) Draw a labelled speed - time graph. [2]

(b) Calculate the acceleration during the first 4.0s. [1]

(c) Calculate the total distance. [3]

(d) Calculate the average speed for the whole journey. [1]

B3 - Forces & falling 7 marks

A 600 kg car has a driving force of 1800 N and a resistive force of 600 N.

(a) Calculate the resultant force and acceleration. [3]

(b) Later the car travels at constant velocity. State the relationship between the driving and resistive forces and explain.
(2]

(c) Explain why the acceleration of a falling object decreases before it reaches terminal speed. [2]

B4 - Spring & moments 7 marks

A spring has an original length of 10.0 cm. A 4.0 N load makes its length 12.0 cm, within the proportional limit.

(a) Calculate its extension in metres and its spring constant. [3]

(b) A light horizontal beam is pivoted at its centre. A 12 N force acts downwards 0.25 m left of the pivot. Find the
downward force needed 0.15 m right of the pivot for equilibrium. [2]

(c) State two design features that generally improve a vehicle’ s stability. [2]

B5 - Momentum 7 marks

A 0.50 kg trolley travelling at +4.0 m/s collides with a stationary 1.50 kg trolley. They stick together. External horizontal
forces are negligible.

(a) Calculate their common velocity after collision. [3]

(b) Calculate the kinetic energy before and after collision. [2]

(c) Explain whether kinetic energy is conserved and account for any difference. [2]

B6 - Energy & power 7 marks

A motor raises a 15 kg load vertically by 3.0 min 6.0 s at constant speed. Its electrical input poweris 100 W. Use g =9.8
N/kg.

(a) Calculate the gain in gravitational potential energy. [2]

(b) Calculate the useful output power. [2]

(c) Calculate the efficiency. [2]

(d) Suggest where the energy not usefully transferred goes. [1]

B7 - Pressure 7 marks

A diveris 1.50 m below the surface of fresh water of density 1000 kg/m3.

(a) Calculate the increase in pressure due to the water. [3]

(b) This pressure acts uniformly on a horizontal area of 20.0 cm?2. Calculate the force due to this pressure. [3]
(c) At the same depth in a denser liquid, how would the pressure increase change? [1]

B8 - Experiment & resources 7 marks

(a) Describe how to determine the period of a pendulum accurately using a stopwatch. Include how the timing and
repeat measurements are used. [4]

(b) Give one advantage and one disadvantage of wind power compared with fossil-fuel power. [2]

(c) State the process that releases energy in the Sun. [1]
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Section A Answers

1C2A3B4C5D6C7B8B9DIOB11B12C13A 14D

Section B Mark Schemes

B1

BEMTESEITSA(a) V=55.0-25.0=30.0cm?[1]. (b) fEH po=m/V [1], & 2.70g/cm?®[1], BI2700kg/m?[1]. (c) AREE
SrmxfaEgEs. KEEE (1] (d) EFARE 1] 2%, EWESE;, Taf. TRK; BRBKERERRK. ARREE
SENS; §MRERIT—R, FEEITS. BRNENFTENLHENSD -

B2

EEMTSSE TS m(a) #5 t/s. Yk speed/(m/s), GEBZIE [1]; HEZLiEE (0,0)—(4,8)—(10,8)—(12,0) [1]. (b) 0=8/4=2.0
m/s? [1]. (c) ZBmFR: eXx4x8=16m[1]; 6x8=48m[1]; %x2x8=8m, Fit72m[1]. (d) 72/12=6.0m/s [1]. Z&TIEE
SERS; §MRERIT—R, FEEITS. BRNENFENLHENS -

B3

EEMRIT55E1FESHS A (a) F=1800-600=1200 N forward [1]; a=F/m [1], a=2.0 m/s?forward [1]. (b) IREhH1FRE 1 A/NEEZ.
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