A car is tra e ing it uniorm acce eration aong a straig t roa eroa as mar er osts
eer 1 m ent ecar assesone ostit asasee o1 ms'an enit assest e
ne tone itss ee is2 ms' 9721  4Q7

atist e cars acce eration

A 7ms? B 1 ms? C 2 ms? D ms 2

What is meant by the weight of an object? sroxmomi02a.4

the gravitational field acting on the object

B the gravitational force acting on the object
C the mass of the object multiplied by gravity
D the object’'s mass multiplied by its acceleration
Two markers M, and M,, are set up a vertical distance h apart. 9702/1/0/N/102/1Q.3
steel ball
A--——-—----- >. — time zero
X
y b M,— ———timet,
h
T - M,— —timet,

When a steel ball is released from rest from a point a distance x above M,, it is found that the ball
takes time t, to reach M, and time t, to reach M,

Which expression gives the acceleration of the ball?

2h B 2h C 2h D 2h

A —_—
t,? (t,+t,) (t,—t,)? (t,2—t2)

e acceerationo ree a ona anet is! ot eacceeratono ree a on art 97 2 1 8/Q.7
emassoa o on anet is g

atisits eig ton anet

A 49 B 49 Cc 18 D 29

Kinematice



5 Ano ectas1 m romrest e oreenteringsome ater 97 2 1 4/Q9

Assuming negigi e air resistance atist etimeta entoreac te ateran tesee it
ic teo ectreac est e ater

time ms see ms'
A 1 2 1
B 1 2 14
C 14 1
D 14 14
6 A constant mass un ergoes uni orm acce eration 97 2 1 4/Q.10

ic ot e oo ingisa correct statementa outt e resutant orce actingont e mass

A tincreasesuniorm it res ecttotime
B tisconstant utnot ero
C tis ro ortiona tot e is acement roma i e oint
D tis ro ortiona tot e e ocit
7 Ane erimentis onetomeasuret eacceerationo ree a oa o romrest 9721 Q.7
ic measurements are nee e
A te eigto a an tetimeo a
B te eigto a an te eigtote o
C temassote o an te eigto a
D temassote o an t etimeo a
8 A orce isa ie toa ree moingo ect Atoneinstanto time t eo ect as eocit an
acce eration a 97 2 1 /Q.10
ic uantities must e int e same irection
A aan on
B aan on
C an on
D an a

Kinematice
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10

11

12

omarers ;an saresetu a ertica istance a art 97 2 1 Q7
steel ball \O

e — time zero
X

-l — My— ————timet,
h

-y M, — — time t,

Astee a isreease attime ero roma ointa istance a oe ; e a reac es ;at

timet; an reac es ,attimet e acceerationo t e a is constant

ic e ressiongi est e acceerationo t e a

2 2 2 2
Az B T 1 C T i D 17 ¢
2 2 " 2 " 2 1

Astoneis ro e romteto o atoero eigtd4d m e stone a s rom rest an air
resistance is negigi e 97 2 1 7Q8

attimeista en ort estoneto a t e ast1 mtot e groun

A 8s B 14s C 2 s D 29s

atismeant te eigto ano ect 97 2 1 7/Q9
t e gra itationa ie actingont eo ect
t e gra itationa orce actingont e o ect

temasso t eo ectmuti ie gra it

o O o »

t eo ects mass muti ie its acce eration

es m o gre resentst e acce erationo ree a 97 2 1 7/Q7
ic o t ese statements is correct

gisgra it

gisre uce air resistance

gist eratio eig t mass

O O w >

gist e eig to ano ect

Kinematice



13 Ano ectacceeratesina irectiont atisa a s er en icuar to its motion 97 2 1 8/Q6

atist ee ecti an ot eacceerationont eo ectss ee an irection

s ee irection
A C anges Cc anges
B C anges constant
C constant C anges
D constant constant
14 na articuarrai a atrain riera ieste raeotetrainata e o signa a istanceo
1 mromare signa ereitsto s 97 211 9/Q5

e ma imum eceerationo t e trainis 2ms 2

Assuming uniorm eceeration atist ema imumsaes ee ot etrainatt e e o signa

A 2 ms' B 4 ms' C 2 ms' D 4 ms'
15 our stu ents eac ma e a series 0 measurements o t e acceerationo ree a g eta e
s 0 st eresuts o taine 97 2 1 8/Q5

ic seto resutscou e escri e as recise utnot accurate

g ms?
A 9 81 979 984 98
B 9 81 1 12 9 89 894
C 94 921 899 87
D 84 84 8 8 41
16 ic statementa outa a t atstri esatennisrac etan re oun sisa a s correct
97 212 9/Q7
A ota ineticenerg ot e a isconser e
B ota ineticenerg ot e s stemis conser e
C ota momentumo t e a isconser e
D ota momentumo t e s stemis conser e

Kinematice
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17 A a istro n orionta insti air romteto oa er ta ui ing e a isa ecte air
resistance 97 211 1 /Q7

at a enstot e ori onta an tot e ertica com onentsot e a s e ocit

ori onta com onent ertica com onent
o e ocit o e ocit
A ecreases to ero increases at a constant rate
B ecreases to ero increases to a constant a ue
C remains constant increases at a constant rate
D remains constant increases to a constant a ue

18 norertatatraincansto sae it i a as assasigna soinga eo igt eoreit
reac esasigna s o ingare igt Dri ersa te raeatte eo igtan tisresutsin
auniorm eceerationtosto e act attere igt 97 211 1 /Q9

e istance et eentere an e o ig tsis

at must et e minimum istance et eent e ig tsi t e train s ee is increase 2
it outc angingt e ece erationo t e trains
A 12 B 12 C 144 D 1
19 e gra itationa ie strengt ont e suraceo anet isonetent ot atont e surace o
anet 97 211 1 /Q10

ntesuraceo a o asamasso1 gan a eigto 1

ataret e mass an eigtotesame o ont esuraceo anet

mass on g eig ton
A 1 1
B 1 1
C 1 1
D 1 1

20 Aoota is ro e romteto o atreestore ui ing t a st roug airunti itreac est e
groun 97 212 1/Q6

at remains constantt roug outt e a
A acceerationo t e oot a
B airresistanceont e oot a
C eocit ote oot a
D

eigtote oot a

Kinematice
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21 Amo ing o un ergoes uniorm acceeration ie tra e ingin a straig t ine et een oints
an e istances an are ot 4 m etimetotrae rom to is12san
rom to is s 97 212 1 /Q8

atist eacceerationo t e o

A 7ms 2 B 49ms 2 Cc ms 2 D 11ms?

22 A uetis ire ori onta it s ee romarie oras orttimetater eaingteriete
on orce a ecting its motion is gra it e acce erationo ree a isg 97 212 11/Q6
t e ori onta istancetra e e intimet

ic e ressiongi este aueo - - —
t e ertica istancetra e e intimet

A -t B — c 2t D 2
g gt 9 gt
23 A o asa eigto 89 enonte art nte oonteacceerationo ree a is
1 4ms? 97 211 11/Q8
ataret e eigtan temassote o enitisont e oon
eig t mass ¢
A 98 1
B 98
o 89 1
D 89

24 A o tro sa a ertica u ars trisestoama imum eig t ere it is momentari at
restan tenas ac to is an s 97 211 11/Q8

ic ro gieste acceeration o te a at arious stages in its motion a e ertica
u ar sas ositi e gnore air resistance

risin atma imum a in

9 eig t g
A 9 81 ms 2 981ms?
B 981ms? 981 ms? 981ms?
C 981ms? 981ms? 981ms?
D 981ms? 981ms?

Kinematice



25 A o asa eigto 89 enont e art nte oonteacceerationo ree a is
1 4ms? 97 21 11/Qs
ataret e eigtan temassote o enitisont e oon
eig t mass ¢

A 98 1

B 98

C 89 1

D 89

26 A o aing in a uniorm gra itationa ie encounters air resistance e air resistance
increases unti termina e ocit isreac e 97 211 11/Q9

ic actor oesnota ectitstermina e ocit
te ensit ot eair
te eigtrom ic te o as

temassote o

o 0O W >

tesaeote o

27 A stone o mass mis ro e romata ui ing ere is signiicant air resistance e

acceerationo ree a isg 97 212 11/Q7
ent e stone reac esits termina e ocit ic in ormation is correct
magnitu e o magnitu eo t e magnitu eo t e
t e acce eration orce o gra it orce o air resistance
o t e stone ont e stone ont e stone
A 9 mg mg
B ero mg mg
C ero ero mg
D ero ero ero

28 A science museum esignsane erimenttos o te a o a eat erina ertica gass acuum
tue 97 212 12/Q8

etimeo a romrestisto e coseto 3

at engt o tu eisre uire

A 1 m B 2 m C m D 1 m

Kinematice
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29 nane erimentto eterminet e acceerationo ree a usinga a ing o at ou ea to
a auet atistoo arge 97 211 12/Q6

A air resistance

B imensionsot e o aretoo arge

C measure istance ongert antrue istance
D

measure time ongert an true time

30 e iagrams o sa a orator e erimentin ic a eat er a s romrestina onge acuate
ertica tu e o engt 97 211 12/Q8
-1
b
feather— |
vacuum—_|
I I

e eat erta estime to a romt eto tote ottomo t etu e

O ar i teeater ae aenromteto ot etu eintime

A 1 B 2 C 8 D

31 es ee o acariscacuate rommeasurementso t e istancetra e e an t etimeta en
) . . . 97 212 12/Q7
e istanceismeasure as2 m it anuncertaint o 2m
e time is measure as 1 s it anuncertaint o 2s

atist e ercentage uncertaint int ecacuate s ee

A B 1 c 2 D

32 A a ist ro n ertica inair 97 211 12/Q9

eg ecting air resistance ic roet ote a canne er e eroatan time uringt e

ig t
A acce eration
B inetic energ
C see
D eocit

Kinematice
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33 omarers ;an saresetu a ertica istance a art 97 212 12/Q8
steel ball \O
i _____________________ — time zero
________________ M,— — timet,
_________________ M, — — time t,

Astee a isreease attime ero roma ointa istance a oe 4 e a reac es ;at
timet; an reac es ,attimet, e acceerationo t e a is constant

ic e ressiongi est e acceerationo t e a

A 2_2 B 2 C 2 2 D 22 2
t2 1:2 1:1 I:2 1:1 1:2 I:1
34 e iagrams o sa a orator e erimentin ic a eat er a s romrestina onge acuate
ertica tu e o engt 97 21 12/Q9
)\
<>
feather— |
vacuum—_ | -
1Y

e eat erta estime toa romteto tote ottomo tetue

O ar i teeater ae aenromteto ot etu eintime

A 1 B 2 C 8 D

35 A icce raessot atitun ergoes uniorm eceeration romas ee o 8ms'to ms'o er
a istanceo 7m 97 21 12/Q8

t e eceeration o t e ic ce remains constant at urt er istance i ittrae eore
coming to rest

A 7m B 9m C 1 m D 21m

Kinematice
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36 A o isreease romrestan a s ertica inairo constant ensit 97 211 1/Q7

ic statementa outt e motiono t e a ing o s correct

A Asitacceerates its eig t ecreases sot atits acce eration ecreases unti ittra es it
constant e ocit

B tacceeratesinia at98ms? utt e rag orce increases so its acce eration ecreases

C s eocit increases at a constant rate unti its eocit ecomes constant

O

e rag orceo t eairincreasescontihua an e entua t e eocit ecreases

37 Agoo strain assest roug astationatastea s ee o1 ms' Ane ress train is at rest at
t estation ee resstrain ea est e station it a uni orm acce eration o ms 2 ustast e
goo straingoes ast Bot trainsmo eint e same irectiononstraigt ara e trac s
97 211 1 /Q8

o muc time asses eoret ee resstraino erta est e goo s train

A s B 1s C 2s D 4 s
33 e iagrams o sanarrangementtosto trainst atare tra e ingtoo ast 97 212 1 /Q7
speed 50ms™
direction maximum speed
of travel 10ms™"
: - -
train marker 1 marker 2

rains coming romt e ettrae atasee o ms' Atmarer1 te riermusta te

ra essot att e train eceeratesuniorm inor erto assmar er2atnomoret an1 ms '
e train carries a etectort atnotest etimes ent etrain asseseac mar eran i a

an emergenc rae i te time et een assing marer 1 an marer 2 is ess t an

2 s

O arrommarer2s ou marer1l e ace

A 2 m B 4 m C m D m
39 Anaero anetra esatana erages ee o m ‘'onanout ar igtan at4 m 'on
t ereturn ig to ert e same istance 97 211 1/Q8

atist ea erages ee ote oe igt

A 111ms' B 1 7ms'’ C 48 m ' D m '

Kinematice
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41

42

43

11

neo ectmo es irectc rom to 97 211 1/Q6

L JPV)

([ D)

P
°
nas ortertime asecon o ectmo es rom to to

ic statementa outt et oo ectsiscorrect ort e ourne rom to

e aetesamea erages ee
e a et esamea erage e ocit

a et esame is acement

o 0 o >
o

e tra e t e same istance

na articuarrai a atrain riera ieste raeotetrainata e o signa a istanceo

1 m romare signa eret etrainsto s 97 21 1/Q8

e ma imum eceerationo t etrainis 2 ms?
Assuming uni orm eceeration atist ema imumsaes ee ot etrainatt e e o signa
A 14ms' B 2 ms' C 4 ms' D 4 ms'

A erson traeingona motor a atota istance o 2 m traeste irst9 m at an

aeragesee 08 m ' 97 21 1 /Q

ic aerages ee must eo taine orterestote ourne i te ersonistoreac t e
estination in a tota time 0 2 ours minutes

A 11 m ' B 12 m ' C 122 m ' D 12 m '

A mass acce erates uni orm ent e resutant orce acting on it 97 21 1 /Q12
is ero

B isconstant utnot ero

C increasesuniorm it res ectto time

D is ro ortiona tot e is acement roma i e oint

Kinematice
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45

46

47

Ano ectistron it eocit 2ms'

togra it ont e oonis1 2ms?

atist etimeta en ort e o ectto return to its starting oint

A 2 s B 2s C 4 s

Ara iocontro e to cartra esaongastraig t ine oratimeo 1 s

e ariation it timeto t e e ocit

A
Imst 6.0

otecariss o n eo

3.0
0 |

ertica u ar sonte oon

12

e acce eration ue
97 211 14/Q7

97 212 14/Q6

0 5 10
-3.0-

—B.0— - - - memm oo

atist ea erage eocit ot eto car ort e ourne s o n

A 1 ms' B ms' C 4 ms'

nacat o era tu e an eectron is acce erate uni orm

4 1 ms'to2 1 'ms'oera istanceo 1 mm

atist e acceerationo t e e ectron

2

A 2 1 ms

B 2 1 ms?
C 2 1'"ms?
D 2 1'ms?

Ane erimentis erorme tomeasuret e acceerationo ree a g A o
e our measurementss o n eo areta en

i e oints
ic measurementis notre uire ort ecacuationo g

te istance aen te o
t einita eocit ote o

temassote o

O 0O W >

tetimetaenorte o toa

Kinematice
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D 4 ms'

t egra

t/s

inastraigt ine romasee o

97 21 14/Q8

as et eent o
97 21 14/Q7
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48 n an e eriment to etermine t e acceeration o ree a g a a earingis e an
e ectromagnet ent ecurrenttot e e ectromagnetiss itc e o acoc startsan te a
earing a s Ater ainga istance te a earingstriesas itc tosto tecoc ic
measurest etimeto t e a 97 21 14/Q6

ic e ressioncan euse tocacuatet e aueo g

2 2
A -t B L~ c & D 2
2 2 2 12
49 e acceerationo ree a onte oonisonesit ot aton art 97 211 14/Q5

n art itta estimet orastoneto a romresta istanceo 2m

atist etimeta en orastoneto a romresta istanceo 2mont e oon

t t
At B 1 C /6 p -L
I
50 n an e eriment to etermine t e acceeration o ree a g a a earingis e an
e ectromagnet ent ecurrenttot e e ectromagnetiss itc e o acoc statsan te a
earing as Ater ainga istance te a wearingstriesas itc tosto t ecoc ic

measurest etimeto t e a 97 212 1Q7

s stematic errors cause t an  to e measure incorrect ic error must cause g to
a eargreatert an981ms?

A measure as eingsma ert anitactua isan tis measure correct

B measure as eing sma ert an it actua is an t measure as eing arger t an it
actua is

C measure as eing argert anitactua isan tmeasure as eing argert an it actua
is

D is measure correct an tmeasure as eingsma ert anitactua is

51 A o a inguniorm acce eration a increases its eocit romuto intimet 97 211 1 /Q9

ic e ression ou notgi eacorrect aue ort e o s is acement uringtimet

A u lat?
2
B t % at
c u u
2a
D ut
2

Kinematice
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53

14

As rinterrunsa1 mraceinastraig t ine e acceerates romt e starting oc ata constant
acceerationo 2 ms2toreac isma imums ee o0 1 ms' e maintainst iss ee unti e
crossest e inis ine 97 212 1 /Qv

ic time oesitta et es rintertorunt e race

A 4s B 1 s C 12s D 2 s

An insect um s it an inita erica eocit o 1 ms’' reac ing a ma imum eigt o
1 ?’m Assumet e ece eration is uni orm 97 211 1 /Q8

atist e magnitu eo t e ece eration

A ms 2 B 98ms? C 14ms? D 29ms?

Kinematice
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1  The graph relates to the motion of a falling body. 9702/1/M1J/02/06

y

0 time

Which is a correct description of the graph?

y is distance and air resistance is negligible

B yis distance and air resistance is not negligible
C yis speed and air resistance is negligible
D yis speed and air resistance is not negligible

2 A stone is thrown upwards from the top of a cliff. After reaching its maximum height, it falls past
the cliff-top and into the sea. 9702/1/M/J/02/Q8

The graph shows how the vertical velocity v of the stone varies with time t after being thrown
upwards. R and S are the magnitudes of the areas of the two triangles.

v
S
0
0 t
R
What is the height of the cliff-top above the sea?
A R B S C R+S D R-S

Kinematice ([oranh)
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3 Which graph represents the motion of a car that is travelling along a straight road with a uniformly
increasing speed’? 9702/1/M1J/02/Q7

A B C D

N

o acceleration
o acceleration
o displacement
o displacement

o

o
o
o

time time time time

4 Aballis released from rest above a horizontal surface. The graph shows the variation with time of
its velocity. 9702/1/M1J/03/09

1st
impact

' 2nd

velocity impact

e
release

r——— P ————————— - —
ball ball ball ball  ball
falling rising falling  rising falling

Areas and are equal.
This is because

A the ball's acceleration is the same during its upward and downward motion.

B the speed at which the ball leaves the surface after an impact is equal to the speed at which it
returns to the surface for the next impact.

C for one impact, the speed at which the ball hits the surface equals the speed at which it leaves
the surface.

D the ball rises and falls through the same distance between impacts.

Kinematice ([oranh)
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5 The graph of velocity against time for an object moving in a straight line is shown.  9702/01MiJo3/Qs

velocity

0 | | >
0 time

Which of the following is the corresponding graph of displacement against time?

displacement 4

0 | | o
0 time

displacement

B
0 L,
0 time
displacement #
C
0 | | Ly
0 time
displacement 4
D
0 | | Ly
0 time

Kinematice ([oranh)



6 Atennis a isreease romrestatt eto o ata ui ing 97 2 1 4/Q8

ic gra estre resentst e ariation it timeto t e acceeratonao te a asit as
assumingt att e e ects o air resistance area recia e

A B
A A
a a
0 > >
0 t 0o t
C D
A A
a a
> 0 >
0O t 0 t
7 A particle is moving in a straight line with uniform acceleration. 970211/0/N/02/Q2

Which graph represents the motion of the particle?

A B C D
distance velocity velocity acceleration
00 time 0 0 time 00 time 00 time
8 ic eatureo agra a o sacceerationto e etermine 97 2 1 Q6

t eareaun era is acement time gra
t eareaun era eocit time gra

t eso eo a is acement time gra

O O W >

teso eo a eocit time gra

Kinematice ([oranh)



9 An object is dropped from a great height and falls through air of uniform density.

The acceleration of free fall is g.

9702/01/0/N/03/Q8

Which graph could show the variation with time t of the acceleration a of the object?

a |

g—

A

a |

B

Cc

D

|

1 A body falls from rest in a vacuum near the Earth’s surface. The variation with time t of its speed v

is shown below.

9702/1/0/N/02/Q10

Which graph shows the variation with time t of the speed v of the same ball falling in air at the

same place on Earth?

.- v
t % -
//’ v
t % /

Kinematice ([oranh)
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11 A car at rest in a traffic queue moves forward in a straight line and then comes to rest again. The
graph shows the variation with time of its displacement. 9702/01/0/N/03/Q7

displacement/m 70

/
60 VA

/
50 4
40 /

30

20

10

0
0 20 40 60 80 100 120 140

. S . time/s
What is its speed while it is moving?
A 0.70ms™ B 0.80ms™ C 1.25ms™ D 1.40ms™
12 enacar rierseesa aar aea sea ieste raesassoonass ecanan rings
tecartorest egra s o s o tesee otecar aries it timetaterte a ar is
seen 97 2 1 4/Q8
VA
oL— >
0 t t, t
ic gra re resenist e ariation it timeto t e istance stra e e tecaratert e
a ar as eenseen
A B
S A S A
O {=> 0 L Ly
0 t t, 't 0 f 2 t
C D
S A S A
0 L 1 : O L L :
0 t 2t 0 f 2t

Kinematice ([oranh)



13 e iagrams o sa eocit timegra oracar 97 2 1 /Q8

12

vims™ 10

t/'s

atist e istancetra e e et eentimet an t 4s

A 2 m B m C 2 m D 28m

14 A o tro sa a ertica u ars trisestoama imum eigt ereitis momentari at
restan as ac to is an s 97 2 1 Q7

ic ote ooinggiesteacceerationo t e a at arious stages in its moton a e
ertica u ar sas ositi e egect air resistance

L . at ma imum .

rising eig t a ing
A 981ms? 981ms?
B 981ms? 9 81ms 2 981ms?
Cc 981ms? 981ms? 981ms 2
D 9 81 ms 2 981ms?

15 Aootais ro e romteto oatreestore ui ing t astroug airunti itreac est e
groun 97 212 1/Q6

at remains constantt roug outt e a
acceerationo t e oot a
air resistance ont e oot a

eocit ot e oot a

o O o >»

eigtot e oot a

Kinematice ([oranh)



16 Aootais ro e romteto oata ui ing 67 2 1 /06

ic acce eration time gra estre resentst e motiono t e oot a t roug t e air

A B
A A
acceleration acceleration
0 > 0 >
0 time 0 time
C D
A A
acceleration acceleration
0 > 0 >
0 time 0 time
17 e iagrams o sa eocit timegra oramassmo ingu an o0 nont een o as ring

ic ointre resentst e eocit ot emass enatt e o est oint o its motion
97 2 1M/] 6/Q9

A

UrP

A
velocity
B D/

0 >

0 time
DOWN C
18 atgiest e aueo a o sacce eration 97 2 1 7/Q6

t eareaun erits is acement time gra
t eareaun erits eocit time gra

t egra iento its is acement time gra

o O W >

t egra iento its eocit time gra

Kinematice ([oranh)



19 e eocit o ano ect uringt e irst i e secon so its motioniss o nont e gra

20

velocity/ms™'

15

10

atist e

A 4m

AN

N
AN

istance tra e e

B 2 m

t eo ectint istime

C m D

20 A articeismo ingina straig t ine it uni orm acce eration

ic gra re resenist e motiono t e artice
A A
distance velocity
0 > 0
0 time
A c
velocity acceleration
0 > 0
0 time

Kinematice ([oranh)
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A

time

\

time

Y

97 2 1

97 2 1

/Q8

Q7
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21 egra s o s eocit time ois ort o e ices an e acce erations an istances
traee tet o e icescan eestimate romt ese ofs 97 2 1 /Q8
X
velocity/ms™
EEEND ¢
0 1 2 3 4 5
time/s
ic statement is correct
A eacceerationso an aret esameat2 s
B e initia acce erationo isgreatert ant ato
C e istancetra e e isgreatert ant attra e e int e s erio
D e istancestra e e an inte s erio aret e same
22 Asma stee a asree un ergrait ater eingreease rom rest 97 21 1/Q13
ic gra estre resentst e ariatonote eigt ote a it timet
A B C D
A A A
0 > 0 > 0 > 0 >
0 t 0 t 0 t 0 t

Kinematice ([oranh)
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23 Acar riers ar resses o nt eacceerator ent etra ic ig ts go green e resutant

ori onta orce actingont ecar aries it timeass o n 97 2 1 /Q8
force
0 >
0 time

ic gra s o ste ariation it timeotes ee ot ecar

A B
speed speed /
0 > 0 >
0 time 0 time
C D
speed ﬁ speed
0 > 0 >
0 time 0 time

24 A artice mo es aong a straig t ine A articuar ro ert o t e artices motion is otte
against time 97 2 1 7/Q8
A

Atan time tesoeotegra ist eacceerationo t e artice

atist e ro ert
te is acemento t e artice
t e istancetra e e t e artice

tesee ote artice

O O W >

te eocit ot e artice

Kinematice ([oranh)
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25 Astoneistro n ertica u ar s Astu ent otst e ariation it time o its e ocit
40 97 2 1 7/Q9

velocity/ms™
30

20

10

0

0 1 2 3 4 5 time/s g

-10

-40
atist e ertica is acemento t e stone rom its starting ointater secon s
A 2 m B 2 m C 4 m D m

26 Aootais ro e romteto oata ui ing 97 2 1 8/Q8

ic acce eration time gra estre resentst e motiono t e oot a t roug t e air

A B
A A
acceleration acceleration
0 > 0 >
0 time 0 time
C D
A A
acceleration acceleration
0 > 0 >
0 time 0 time

Kinematice ([oranh)
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27 e iagrams o sa eocit timegra oracar 97 2 1 8/Q6
12
velocity
/ms™ /
8
6 /
4 -
2
0
0 1 2 3 4
time/s
atist e istancetra e e wuringt e irst4 s
A 2 m B m C 2 m D 28m
28 ic is acementtime gra est re resents t e motion o a aing s ere t e initia

acceerationo ic e entua re ucesunti it eginstotra e atconstanttermina e ocit
97 2 1 9/Q5

A B
A A
displacement displacement
0 > 0 >
0 time 0 time
C D
A A
displacement displacement
0 > 0 >
0 time 0 time

Kinematice ([oranh)
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29 ic gra re resentst e motiono acart atistra e ingaong a straig troa it as ee
t atincreases uniorm it time 97 2 1 8/Q8
A B
A A
acceleration acceleration
0 > 0 >
0 time 0 time
C D
A A
displacement displacement
0 > 0 >
0 time 0 time
30 e iagrams o sa eocit timegra ora e ice 97 211 1 /08
16
velocity 14 N
/ms™
12
10 y
8 v
)~
6
4-0—4/'
2
0
0 1 2 3 4 5 6 7
time/s
e e ice moingat4 ms' eginsto acce erate at time
atist e e ice s acce eration at time s
A 7ms? B 1 ms? C 1 ms? D 2 ms?

Kinematice ([oranh)
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31 enacar rierseesa aar aea sea iste raesassoonass ecanan rings
t ecartorest 97 2 1 9/Q6

egra sos o tesee otecar aries it timetaters eseest e a ar

VA
oL . >
0 ¢ t, t
ic gra re resentst e ariation it tmeto t e istance stra e e tecaraters e
asseent e a ar
A B
S A S A
0 > O L L5
0 ¢ t, ¢ 0 t 2t
Cc D
S A S A
ok — L 0l— L
0 ¢ 2 t 0 t 2 t
32 e iagrams o sa eocit time gra 97 212 9/06
12_ _________________________________ :
velocity/ms™ !
S . i
6 S
3t L
0 i i i 1
0 1 2 3 4
time/s
atist e is acement uringt e ast2 secon so t e motion
A m B 12m C 18m D 24m

Kinematice ([oranh)
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33 A a isreease romresta o ea ori onta suracean ouncesse era times 97 211 9/Q6

egra sos o ortis a a uantit aries it time

time
atist e uantit
A acce eration
B is acement
C inetic energ
D e ocit
34 e iagrams o sa eocit time gra 97 211 9/Q7
12_ _________________________________ :
velocity/ms™ !
e . i
R . s e
e
0 i i i i
0 1 2 3 4
time/s
atist e is acement uringt e ast2 secon so t e motion
A m B 12m C 18m D 24m
35 ic statementa outa a t atstri esatennisrac etan re oun sisa a s correct
97 212 9/Q7

ota ineticenerg ot e a isconser e
ota ineticenerg o t e s stemis conser e

ota momentumo t e a isconser e

o 0O W >

ota momentumo t e s stem is conser e

Kinematice ([oranh)
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36 e iagrams o sanosci osco e screen is a ingt osignas 97 212 9/Q3

igna asa re uenc o an ea otageo 12

atist e erio an ea otage o signa

erio ms ea otage
A 2 4
B 2 12
C 4
D 12

37 A a isreease romresta o ea ori onta suracean ouncesse era times g7 212 9/Q5

egra s o s o ortis a a uantit aries it time

A

time
atist e uantit

acce eration

A

B is acement
C inetic energ
D

e ocit

Kinematice ([oranh)
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38 Asma stee a asree un ergra it ater eingreease rom rest 97 212 1 /Q8

ic gra estre resentst e ariatonote eigt ote a it timet

A B C D
A A A A
0 > 0 > 0 > 0 >
0 t 0 t 0 t 0 t
39 e iagrams o sa eocit timegra ora e ice 97 212 1 /Q9
16
velocity 14 N
/ms™
12
10 /,/
8 -
6
4
2
0

0 1 2 3 4 5 6 7
time/s

e e ice moingat4 ms' eginsto acce erate at time

atist e e ice s acce eration at time s
A 7ms 2 B 1 ms? C 1 ms? D 2 ms?
40 Asma stee a asree un ergrait ater eingreease rom rest 97 211 1/Q9

ic gra estre resenist e ariatonote eigt ote a it timet

A B Cc D

Kinematice ([oranh)
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41 e iagrams o sa eocit timegra ora e ice 97 21 1/Ql4

16
velocity 14 N
/ms™

12
10 2

6 e

6

4_.,_4/‘

0 1 2 3 4 5 6 7
time/s

e e ice moingat4 ms' eginsto acce erate at time

atist e e ice s acce eration at time 3

A 7ms 2 B 1 ms? C 1 ms? D 2 ms?

42 e eocit time gra eo is orastonetro n ertica u intot e air Air resistance is
negigi e 97 21 1/Q8

velocity

™ time
0 v t

estoneist ro nu attime ero
Area re resentsa istanceo m Area re resentsa istanceo m

atist e is acemento t e stone romits initia osition at time t

A 2m B m C m D 8m

Kinematice ([oranh)
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43 Astuentt ro sa a int e ositi e irection ertica u ar s

e a maes an eastic coision it t e ceiing re oun s an acceerates ac tote
stu ents an inatimeo 12s 97 212 1/Q7

ic gra estre resentst e acceerationo te a romt e momentit ea est e an to
t einstant ust eoreitreturnstot e an

A B
A A
acceleration A acceleration
0 — time/s 0 — time/s
0 1.2 0 1.2
C D
A A
acceleration acceleration
0 — time/s 0 — time/s
0 A 1.2 0 1.2

44 e eocit time gra eo is orastonetro n ertica u intot e air Air resistance is
negigi e 97 21 1/Q6

velocity

' tirr?e
0 % t

estoneist ro nu attime ero
Area re resentsa istanceo m Area re resentsa istanceo m

atist e is acemento t e stone rom its initia osition at time t

A 2m B m C m D 8m

Kinematice ([oranh)
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45 egra s o0 s o teacceerationo ano ectmo ingina straig t ine aries it time
97 211 11/Qs6
A
acceleration
0 >
0 time
ic gra s o ste ariation it tmeo t e eocit ot eo ect
A B
A A
velocity velocity
0 > 0 >
0 time 0 time
C D
A A
velocity velocity
0 >
0 time
0 >
0 time
46 A o tro sa a erica u ars trisestoama imum eigt ereitis momentari at

rest an tenas ac to is an s 97 211 11/Q8

ic ro gieste acceeration o t e a at arious stages in its motion a e ertica

u ar sas ositi e gnore air resistance

risin atma imum a in

g eig t g
A 981ms? 9 81ms 2
B 981ms? 981ms? 981ms?
C 981ms? 981ms? 981ms?
D 981ms? 981ms?

Kinematice ([oranh)



47 A a isreease rom rest attime ero Ater1 s it ounces ine astica
suracean re oun s reac ingt eto o its irst ounceater1 s

A
104------------------— -
velocity
/ms™
5_
0 T —> time/s
0 0.5 1.0 1.5
B

atist etota is acemento t e a romitsorigina ositionater1 s

A 12 m B 7 m C m D 2 m

22

rom a ori onta
97 211

48 egra s o s o teacceerationo ano ectmo ingina straig t ine aries it time

97 21
A
acceleration
0 >
0 time
ic gra s o ste ariation it timeo te eocit ot eo ect
A B
A A
velocity velocity
0 > 0 >
0 time 0 time
C D
A A
velocity velocity
0 o
0 time
0 >
0 time

Kinematice ([oranh)
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49 A articemo esint emanners o n t e eocit time gra

97 212 11/Q7
e is acemento t e artice as eenmeasure sot atitis eroatt oint reerstoa
oint in its motion
A
velocity 5] Q
/ms™
0 >
0 5 10 15 20 time/s
—2 =
ic ro ot eta eiscorrect
times or ma imum acce eration at
is acement s oint ms?
A 2 12 2
B 1 2
C 2 12
D 1
50 Atennis a as ree inair romteto oata ui ing 97 212 11/Q8
ic gra estre resenist e ariationo istances a en it timet
A B
A A
s s
% t % t
C D
A A
s s
% v % t

Kinematice ([oranh)
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51 Asma gi ermo esaonga riction ree ori onta airtrac ass o n eo 97 212 11/Qo

elastic buffer

air track

Ateac en ot eairtrac t ereisa erect eastic u er

ic gra reresentst e ariation it timeto t e eocit o tegierasitmoes
et eentet o uers

A B
A A
0 > 0 >
0 — t 0 t
C D
A A
0 > 0 >
0 t 0 t
52 A ric is iso ge roma ui ingan a s ertica un ergra it 97 212 12/Qv

ic gra estre resents t e ariation o its eigt aoetegroun it timeti air
resistance is negigi e

A B C D

Kinematice ([oranh)
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53 A a isreease rom rest attime ero Ater 1 s it ounces ine astica rom a ori onta

suracean re oun s reac ingt eto o its irst ounceater1 s 97 21 11/Q8
A
104
velocity
/ms™
5_
0 T » time/s
0 0.5 1.0 1.5
B

atist etota is acemento t e a romits origina ositionater1 s

A 12 m B 7 m C m D 2 m

54 Atennis a isreease romrestatt eto o ata ui ing 97 211 11/Q7

ic gra estre resentst e ariation it timeto t e acceeratonao te a asit as
assumingt att e e ecto air resistance is not negigi e

A B
A A
a a
0 > 0 >
0 t 0 t
C D
A A
a a
0 > 0 >
0 t 0 t

Kinematice ([oranh)
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55 A a isreease romrestonasmoot so e 97 211 11/Q6

tmoes o ntesoe aongasmoot ori onta surace an re oun s ineastica at
enitmo es ac to an comes torest momentari some ere on

N

Y V4

ic eocit timegra re resentst emotionote a

A
velocity
A 0 > time
A
velocity
B 0 > time
A
velocity
C 0 7 > time
A
velocity
D 0 > time
56 ic eatureo agra a o sacceerationto e etermine 97 21 12/Q6

t eareaun era is acement time gra
t eareaun era eocit time gra

teso eo a is acement time gra

o O W >

teso eo a eocit time gra

Kinematice ([oranh)
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57 e ariation it timeto t e istance smo e a o issoneo 97 212 11/Q8

A
S

atcan e e uce romtegra a outt emotionote o

t acce erates continuous
t starts rom rest

e istance is ro ortiona to time

o O W »

es ee C anges

58 e eocit o ano ect uringt e irst i e secon so its motioniss 0 nont e gra

97 212 11/Q6
20

velocity/ms™ y

15 o

10

AN

time/s
atist e istancetra e e teo ectint istime

A 4m B 2 m C m D 1 m

Kinematice ([oranh)
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59 Atennis a isreease romrestatt eto o ata ui ing 97 21 11/Q6

ic gra estre resentst e ariation it timeto t e acceeratonao te a asit as
assumingt att e e ecto air resistance is not negigi e

A B
A A
a a
0 > 0 >
0 t 0 t
Cc D
A A
a a
0 > 0 >
0 t 0 t
60 Ago a is it it t esame orcean irectionont e art an ont e oon 97 212 12/QI0

ic iagram estre resentst es a esot e at sta en tego a

A B
Moon
Moon
Earth Earth
T77 7777777777777 77l sl TLT 77777 T T T
C D
Moon
Moon
Earth Earth
T T T T T T T P TTT T T/777 7777 7777777 77777777777 -
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61 A a isreease romrestonasmoot so e 97 21 11/Q7

tmoes o ntesoe aongasmoot ori onta surace an re oun s ineastica at
enitmo es ac to an comes torest momentari some ere on

Y z

ic eocit timegra re resentst emotionote a

A
velocity
A 0 > time
A
velocity
B 0 > time
A
velocity
C 0 7 > time
A
velocity
D 0 > time

Kinematice ([oranh)
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62 A o tro sa a ertica u ars trisestoama imum eigt ereitis momentari at
restan tenas ac to is an s 97 21 11/Q9

ic ro gieste acceeration o t e a at arious stages in its motion a e ertica
u ar sas ositi e gnore air resistance

L . at ma imum .

rising eig t a ing
A 981ms? 981ms?
B 981ms? 981ms? 981ms?
C 981ms? 981ms? 981ms?
D 981ms 2 981ms?

63 egra sos o te eocit o0 ano ectmo ingina straig t ine aries o ertimet to
t 97 212 12/Q7

ic gra re resentst e is acementso t eo ectint etimet tot

A B
A A
S S
0 —
0 t
00 Vt
C D
A A
S S
0 > 0 L5
0 t 0 t

Kinematice ([oranh)
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egra o eocit againsttime orano ectmo ingina straig t ineiss o n
velocity
0 | | >
0 time
atist ecorres on inggra o is acement against time
displacement
A
0 ] ] >
0 time
displacement %
B
0 |
0 time
displacement 4
C
0 l l L,
0 time
displacement ¢
D
0 | | L,
0 time

Kinematice ([oranh)
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65 e otte ines o ste at o acom etitorinas i um ing com etition 97 212 12/QI0

Y

0;
skier . ~

gnoring air resistance ic gra est re resents t e ariation o is s ee it te
ori onta istance co ere romt estarto is um at eore an ingat

A B C D
A ‘/ 4 A
00 > 00 > 00 > 00 >
66 e eocit o acarc angesass O n 97 212 12/Ql11
120
velocity
/kmh
80
40
0
0 5 10 15 20
time/s

atist e acceerationo t e car

A 11ms? B 4 ms? C 224ms? D 8 ms?

Kinematice ([oranh)
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67 e eocit o aneectriccarc angesass o n 97 211 12/Q8

150
velocity
/kmh’

100 =
50
a2 P
0
0 1 2 3 4
time/s

atist e acceerationo t e car

A 19 ms? B ms 2 C 2 ms? D 7 ms?

68 A a isreease romresta o ea ori onta surace t ouncesoncean iscaug t 97 21 12

97 21 12/Q9
ic gra re resentst e ariation it timetote eocit ote a

A B C D

A A A A

A AN

0 > > >
0 t 0 t 0 w t 0 I/

- Y

Kinematice ([oranh)
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Amassont een o0 as ring ouncesu an

A
distance up

)

distance down

[

/

ic gra sos o te eocit aries it time

A
velocity up

time t

velocity up ‘

o/,

L«

time t

A
velocity up ‘

5 (

time t

velocity up ‘

A
D o/:\:

D ¢

time t

0

Kinematice ([oranh)
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70 A car is stationar at tra ic ig ts entetraic igtsgogreen te rier resses 0 n
s ar ont e acceerator e resutant ori onta orce actingont e car aries it time as

son 97 211 1 /Q9

force

0 >
0 time

ic gra s o ste ariation it tmeotes ee ot ecar

A B
speed / speed /
0 > 0 >
0 time 0 time
C D
speed h speed ﬁ
0 > 0 >
0 time 0 time
71 As ier as erlica romastationar aoon e eaeste a oonattimet At time
t s e reac es termina eocit Beon tetimesonintegra s seoens er
arac ute 97 212 1 /Qs

ic gra s o st e ariation it timeto t e orce  ue to air resistance

B C
: > O|f= 0|/; 0

0 t 0 t 0 t 0

A

~Y

Kinematice ([oranh)
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72 A a isreease romresta o ea ori onta suracean ounces se era times 97 212 1 /Q8

egra sos o ortis a a uantit aries it time

time
atist e uantit

acce eration

A

B is acement
C inetic energ
D

e ocit

73 At time t a o mo es romrest it constant acce eration in a straig t ine Attimet t e

o is istance s rom its rest osition 97 21 1/Q8

Agra is ra no sagainstt’ ass o n

A
S

0 =
0 t2

ic statement escri est eacceerationote o

tiseuato a te aueotegraientot egra
tise ua tot e aueo t egra iento t egra

tise ua tot icet e aueo t egra iento t e gra

O O o >»

tise ua tot ereci roca o t egra iento t e gra

Kinematice ([oranh)
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74 egra sos o eocit aries it timet ora ungee um er 97211 1/
| e

P

R
0
0 \_/t

At ic ointist e ungee um ermomentari atrestan at ic oint oess e a e ero

\/

acce eration
um eratrest | UM e it ero
acce eration
A
B
C
D
75 ega sos o te eocit o aire or roc etc anges it timet 97 21 1/Q7

At ic ointont egra oest eroc et a et e greatest acce eration

A C

(=]
\

Kinematice ([oranh)



76 egra s o s o teacceerationo ano ectmo ingin a straig t ine aries

acceleration

e o ect starts rom rest

ic gra s o ste ariation

A

\

inter a
A
A
velocity velocity
0 > 0
0 time
C
velocity velocity
0], £
0 time
0

77 e iagrams o sa eocit time gra

ic ointre resentst e eocit o t e mass

up

velocity

A

/

time

38

it time

97 211

/

\j

time

e

ora mass mo ingu an

Kinematice ([oranh)

-

time

enatt e o est oint o its motion

97 21

14/Q8

it time o te eocit o te o ectoert e same time

o nont een o0 as ring

14/Q7



39

78 egra sos o tesee o asitrinterc anges it timet uringal mrace

97 21 14/Q9
A Q

12
/ms™

10

t/s

atist e estestimate o t e ma imum acce erationo t e s rinter

A ms 2 B 1ms? C ms? D 1 ms?
79 ic gra re resentst e motiono acart atistra e ingaong a straig troa it as ee
t atincreases uniorm it time 97 211 14/Q6
A B
A A
acceleration acceleration
0 > 0 -
0 time 0 time
C D
A A
displacement displacement
0 > 0 >
0 time 0 time

Kinematice ([oranh)



80 A a isreease

rom reston a smoot so e 97 21

tmoes o ntesoe aongasmoot ori onta surace an re oun s ine astica
enitmo es ac to an comes torest momentari some ere on

Y z

eocit timegra re resentst e motiono t e a

A
velocity
0 =
0 time
A
velocity
0 >
0 ~ time
A
velocity
0 =
0 / time
A
velocity
0 =
0 / time

Kinematice ([oranh)
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81 A ae usemo esaongastreic e ro eint e irections o n 97 21 1 /Q26

—_—

P
P \—

ic iagramcorrect s o st e ariation it timeto t e is acementso t e artice in

teroe
A A A B
S s
J t \_ t
i C i D
s s
)/ t \ t
82 e eocit o aneectriccarc angesass 0 n 97 21 1 /Q8
150
velocity
/kmh-"
100
P
50
/" .
0
0 1 2 3 4
time/s
atist e acceerationo t e car

A 21 ms? B 8ms? C 2 ms? D 7 ms?
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83 Arainro as ertica romrestin air e ariation it timeotesee oterainro is
s 0 nint egra o7 21 .

speed

time
ic statementa outt e rain ro is correct

At oint t erain ro asanacceerationo 9 81ms?

B At oint te orceont erain ro ue to air resistance as reac e its ma imum aue
an sot eacceerationo t erain ro asasoreac e itsma imum aue

C At oint t e orce uetoairresistanceise ua an o ositetot e eig to t erain ro
an sotes ee ot erain ro is ero

D eresutant orceont erain ro at oint is esst ant e resutant orce ont e rain ro
at oint

84 Astoneistro n orionta romteto o aci Airresistanceisnegigi € 97212 1 /Q8

ic gra s o st e ariation it timeo t e ertica com onento t e stones e ocit

A B
A A
velocity velocity
0 > 0 >
0 time 0 time
C D
A A
velocity velocity
0 > 0 >
0 time 0 time

Kinematice ([oranh)
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85 Anastronautt ro sastone it a ori onta eocit neartot e oonssurace 97212 1 ,Qi2

ic ro escriest e orionta an ertica orcesactingont e stone a ter re ease

ori onta orce ertica orce
A constant constant
B constant ecreasing
C ero constant
D ero ecreasing

8 As ereisreease an a s tsinitia acce erationre uces unti ite entua eginstotra e at

constant termina e ocit ic is acementtime gra est re resents t e motion o t e
s ere 97 211 1 /Q7
A B
A A
displacement displacement
0 > 0 >
0 time 0 time
C D
A A
displacement displacement
0 > 0 >
0 time 0 time

Kinematice ([oranh)



