1  Two similar spheres, each of mass m and travelling with speed v, are moving towards each other.
9702/1/M/J102/Q9

% *

The spheres have a head-on elastic collision.
Which statement is correct?

The spheres stick together on impact.

B The total kinetic energy after impact is mv-2.
C The total kinetic energy before impact is zero.
D The total momentum before impact is 2mv.

2 A body, initially at rest, explodes into two masses M, and M, that move apart with speeds v,
and v, respectively. 9702/1/M//02/Q11

Vv
What is the ratio —-?
Vo

N|—=
N =

G i 7
B E C (Vz D E

3 Two spheres A and B approach each other along the same straight line with speeds u, and ug.
The spheres collide and move off with speeds v, and vg, both in the same direction as the initial

>
N

direction of sphere A, as shown below. 9702/1/0/N/02/Q11
- u u
before collision — A S < B
after collision _—s _—
Va Vg

Which equation applies to an elastic collision?

Up T Ug =Vg—Vy

B Uy—Ug = Vg =V,
D Uy +Ug = Vgt Vy

Dunamice



4 Two equal masses travel towards each other on a frictionless air track at speeds of 60cms™' and

30cms~". They stick together on impact. 970211/0IN/021Q12
60cms™ 30cms™
— -

- -

What is the speed of the masses after impact?

A 15cms™' B 20cms™! C 30cms™! D 45cms!

5 Two blocks X and Y, of masses m and 3m respectively, are accelerated along a smooth horizontal

surface by a force F applied to block X as shown. 9702/01/M/J/03/Q10

What is the magnitude of the force exerted by block X on block Y during this acceleration?

F F F 3F
A7 B 3 C 3 D 3

6 A ball of mass 2kg travelling at 8ms™" strikes a ball of mass 4 kg travelling at 2ms=". Both balls

are moving along the same straight line as shown. 9702/01MLI03/Q12
8ms™ 2ms-! v
e —_— —_—

After collision, both balls move at the same velocity v.
What is the magnitude of the velocity v?

A 4ms™! B 5ms™! C 6ms™ D 8ms™

Dunamice
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7 A mass accelerates uniformly when the resultant force acting on it 9702/01/0/NI03/Q10
A is zero.
B is constant but not zero.
C increases uniformly with respect to time.
D s proportional to the displacement from a fixed point.

8 A molecule of mass m travelling horizontally with velocity u hits a vertical wall at right angles to the
wall. It then rebounds horizontally with the same speed. 9702/01/0/NI03/Q 11

What is its change in momentum?

A zero B mu C —-mu D -2mu

9 Two balls X and Y approach each other along the same straight line and collide elastically.

Their speeds are uy and u,, respectively. After the collision they move apart with speeds v, and v,,
respectively. Their directions are shown on the diagram. 9702/01/0/N/03/Q12

Uy Uy
before —> <—®
e e®D O

Which of the following equations is correct?

B uy+uy=vy—vy
D

Uy =Uy=Vx=Vy

10 oe ua massestra e to ar seac ot erona rictioness airtrac ats ee so Ocms'an

40cms' e stic toget eronim act 970201 0 /Qll
60cms™ 40cms™
—_— —

atist es ee ot e masses aterim act

A 10cms'’ B 20cms' C 40cms' D Ocms'

Dunamice



11 A a as ertica an ouncesont e groun 970201  04/Q10

e o o ing statements are a outt e orcesacting iet e a isincontact it t e groun

ic statement is correct

A e orcet att e a e ertsont egroun isa a se uatote eigtote a

B eorcet att e a e etsont egroun isa a se ua inmagnitu ean o ositein
irectiontot e orcet egroun e ertsont e a

Cc e orcet att e a e ertsont egroun isa a sesstante eigtote a

D e eigtote aisa ase uainmagnitu ean o ositein irectiontot e orcet at

tegroun e ertsont e a

12 e iagrams o sa situation ust eorea ea onco ision A orr o mass 20000 gis
tra e ingat20 0ms "to ar sacaro mass900 gtra e ingat 00ms 'to ar st e orr
970201  04/Qll

20.0ms™
—ee
30.0ms™
E/f\ N\ A s
@@ @~ £ :
oo
mass of lorry mass of car
20000kg 900 kg
atist e magnitu e o t e tota momentum
A 7 s B 427 s C 00 s D 4410 s

13  Which of the following is a statement of the principle of conservation of momentum?  sro201/0m03/09

A Momentum is the product of mass and velocity.
B In an elastic collision, momentum is constant.
C The momentum of an isolated system is constant.
D The force acting on a body is proportional to its rate of change of momentum.
14 orai a truc so massesman mmo e to ar seac ot erin o osite irections it
see s2 an res ectie esetruc sco i ean stic toget er 970201 0 /QI2
atist es ee ot etruc satert e co ision
A r B 2 C D T
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15 A articeo massmstri esa erticarigi a er enicuar romte et it eocit
970201  04/Ql1

v rigid wall
( ) // g

tecoisionis erect eastic t e tota ¢ ange in momentumo t e articet at occurs as a
resuto t e co isionis

A 2m toterigt

2m tot e et

B
C m toterigt
D

m tote et
16 ic isnotoneo e tons a so motion 9702 01 0 /Q10

A e tota momentum o a s stem o interacting o ies remains constant ro i ing no
e terna orce acts

B e rate 0 ¢ ange o0 momentum o a o is irect ro ortiona tot e e tema orce
actingont e o an taes aceint e irectono t e orce

C o Aeerisaorceon o Bten o Beertsane ua an o osite irecte orce
on o A

D A o continues in a state o rest or o uni orm motion in a straig t ine uness acte u on
some e terna orce

17 A constant mass un ergoes uni orm acce eration 970201  04/Q10

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

A tincreasesuniorm it res ectto time
B tisconstant utnot ero
C tis ro ortiona tot e is acement roma i e oint
D tis ro ortiona tot e e ocit
18 atist ecentreo gra it o ano ect 970201 0 /QI2
A t e geometrica centreo t e o ect
B te ointa out ic t etota tor ueis ero
C te ointat ic te eigtoteo ectma econsi ere toact
D te ointt roug ic gra it acts
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20

21

22

6
ic isastatemento t e rinci e o conser ation o momentum 9702 01 0 /Q9

A A orceise ua tot erateo ¢ angeo momentumo te o uon ic itacts

B na erect easticcoision t ereati e momentumo t e o ies eoreim actise ua to
t eir re ati e momentum a ter im act

C emomentumo a o iste rouctotemassote o an its eocit

D e tota momentum o a s stem o interacting o ies remains constant ro i ing no
e terna orce acts

e gra itationa ie strengt ont e surace o anet isonetent ot atont e surace o
anet 9702 01 0 /Q10

nt e surace o ao as its mass measure to e10 gan its eig tmeasure to e
10

at resuts are o taine or measurements o t e mass an eigtotesame o onte
surace o anet

mass on eig ton
A 10 g 01
B 10 g 10
C 10 g 10
D 10 g 100
Ac cistisri ingatastea s ee ona e e roa 970201 0 /Q10

Accor ingto e tonstir a o motion atise ua an o ositetote ac ar us o
te ac ee ont eroa

t e orce e erte teccistonte e as

B teorar us oteroa ont e ac ee

C t etensionint ec cec ain

D t etota airresistance an riction orce

n erect easticco isions et eent oatoms itisa a struetosa t at 9702 01 0 /Ql1
A teinitia see ooneatom i et esameast e ina s ee ot eot eratom

B tereatie see o0 a roac et eentet o atoms e uas teirreatie see o
se aration

C t e tota momentum must e conser e utasma amounto t e tota inetic energ ma
e ostint e co ision

D ate ert eirinitia states o motion neit er atom can e stationar atert e co ision
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23 A orce isa ie toa ree mo ingo ect Atoneinstanto time t e o ect as e ocit
acce eration a 9702 01
ic uantities must e int e same irection
A aan on
B aan on
C an on
D an a
24 e iagrams o st oi entica s eres an 9702 01
—_ Vv
X Y
nitia mo es it s ee irect to ar s is stationar es erescoi eeastica
at a ens
A moes it see 7 tot erigt moes it see 2 toterigt
B moes it see toteet remains stationar
C moes it see 7 toteet moes it see z toterigt
D sto s moes it see toterigt
25 e iagrams o sacannon a ire roma cannon 9702 01
cannon cannon

O bl

emasso t ecannonis 1000 gan t emasso t ecannon a is10 g

erecoi eocit ot ecannonis ms' ori onta

atist e orionta eocit ot ecannon a

A 200ms' B O00ms' C 2000ms D 000ms'

Dunamice
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26 Ano ect asaninitia eocit u tissu ecte toa constant orce ortsecon s causing a
constant acce erationa e orceisnotint e same irectionast e initia e ocit 970201  07/Q7

A ector iagramis ra nto in t e ina e ocit

u
X
atisteengt o sie ote ector iagram
A B t C at D u at
27 atismeant te eigto ano ect 970201  07/Q9
A t egra itationa ie actingont eo ect
B t egra itationa orce actingont e o ect
C temassot eo ectmuti ie gra it
D teo ectsmassmuti ie its acce eration
28 egra s o ste ariation it timeo t e momentumo a a asitis ic e in a straig t
ine 970201  07/Q10

momentum

nitia t e momentumis ;attimet; Attimet,t e momentumis »

atist e magnitu eo t e a erage orce actihgont e a et eentimest,an t,

A 1 2 B 1 2 c 1 2 1 2
t2 t2 t t2 t2 t

29 ic statementa out e tons a s o motion is correct 9702 01 09/Q7

eirsta oo sromt esecon a

A

B etir a oo sromt esecon a

C Conser ationo energ isaconse uenceot etir a
D

Conser ation o inear momentum is a conse uenceo t e irst a
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30 A orr o mass20000 gistra e ingat200ms ' Acaro mass900 gistra e ingat 0 0ms'
to ar st e orr 970201  07/Qll

20.0ms™!

—_—

mass of lorry mass of car
20000kg 900kg

atist e magnitu e o t e tota momentum

A 209 s B 7 S C 427 s D 104 3
31 e iagrams o st emassesan eocitesot otroe sa outtocoi e 9702 01 07/Q12
4ms-! Tms-!
—_— —_—
2kg 4kg

Atert eim actt e mo eo toget er

atist etota ineticenerg ot etro e satert e co ision

A 1 B 12 C 18 D 19
32 ic isastatemento t e rinci e o conser ation o momentum 970201  08/QY
A omentumist e ro ucto massan e ocit
B omentum is conser € on in e astic co isions
C omentum is conser e a o iesinaco ision
D omentumisconser e ro i ingnoe terna orces act

33 ic statementa outa a t atstri esatennisrac etan re oun sisa a s correct
970212  09/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 O W »

ota momentumo t e s stemis conser e

Dunamice
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34 Ooe ua masses an are mo ingto ar seac ot eron a rictioness airtrac ass o n
€ masses ma e an e astic co ision 9702 01 08/Q10
air track
50cms™ 30cms™
—_— < —

|—|E Y

ic ro gies ossi e eocities ort et omassesatert e co ision

eocit o eocit o
A ero 20cms 'tot erig t
B 10cms 'tot erig t 10cms 'tot erig t
C 20cms 'tot e et ero
D Ocms 'tot e et Ocms 'tot erig t

35 Acaro mass7 0 g asa orionta riing orce o 20 actingonit t asa or ar
ori onta acce erationo 2 0ms ? 970201  08/Qll

resistive force

» driving force

atist e resisti e orce acting ori onta

A O B 1 C 20 D
36 Os eresa roac eac ot er aongt e same straig t ine eir s ee s are u; an u,
eorecoision an ian j,aterco ision int e irectionss o n eo 9702/01/0/N/08/Q10
before collision u, u,

]
A

\ 4
\ 4

after collision

ic e uationis correcti t e co isionis erect e astic
Uy U 2 1
Uy W 2 1

U U 2 1

o O o >»

u W 2 1

Dunamice
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37 A a as ertica an ouncesont e groun 970201  08/Q9

e o o ing statements are a outt e orcesacting iet e a isincontact it t e groun

ic statement is correct

A e orcet att e a e ertsont egroun isa a se uatote eigtote a

B e orcetatte a eerlsont egroun isa a se ua in magnitu e an o osite in
irectiontot e orcet egroun e ertsont e a

C e orcet att e a e ertsont egroun isa a sesstante eigtote a

D e eigtote a isa ase ua inmagnitu ean o ositein irectiontot e orcet at

tegroun e ertsont e a

38 Atennis a o mass 100 g is struc atennisracet e eocit ote a isc ange as
son 970201  09/QY

20ms™

y

atist e magnitu eo t e c angeinmomentumo t e a

A 1 gms' B gms'’ C 1000 gms' D 000 gms'

39 Astatonar o e o0 esintot ocom onents o masses man 2m 9702 01 09/Q10

e com onents gain inetic energies an res ecti e

- —
direction m moves direction 2m moves
with kinetic energy X with kinetic energy Y

atist e aueo t eratio —

A B

== N
-

1 1
4 2
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40 e iagrams o st os erica massesa roac ingeac ot er ea onatane ua s ee u

ne asmass2man t eot er asmass m 970212  09/Q8
y—> U

ic iagram s o ingt e situationatert e co ision s o st eresuto an e astic co ision

A B
4_@ u su _>@ 4_@ u &_>@
3 3 6 3
C D
LN O) 0]

ole
w
w

the spheres stick together

41 Asu ermar ettroe tota mass 0 g ismo ingat Oms' Aretar ing orceo 0 isa ie
tot etroe or0 Osint eo osite irectiontot etro e sinitia e ocit 970212  09/Q9

atist etroe sne eocit atert ea icationo t e orce

A 10ms' B 1 ms' C 20ms' D 28ms'
42 oe ua massestra e to ar seac ot erona rictioness airtrac ats ee so Ocms 'an
40cms' e stic toget eronim act 970211 10/Q10
60cms™ 40cms™
—_— -

- -

atist es ee o t e masses aterim act

A 10cms'’ B 20cms' C 40cms'’ D Ocms'

43 A o initia atrest e o esintot o masses ; an ctatmoeaart it see s ;

an ,res ecti e 9702 11 10/Q11
atist e ratio
2
A B —2 C 1 D _2
2 1 2 1

Dunamice
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44 e iagrams o st oi entica s eres an 970211  10/QI2
_—
X Y
nitia moes it see irect to ar s is stationar es erescoi eeastica
at a ens
A moes it see 3 toterigt moes it see 7 toterigt
B moes it see toteet remains stationar
C| moes it see 7 toteet moes it see 7 tot erig t
D sto s moes it see toterigt
45 e iagrams o st oi entica s eres an 9702 1 10/Q9
—_—
X Y
nitia moes it see irect to ar s is stationar es erescoi eeastica
at a ens

A | moes it see 3 toterigt | moes it see 7 tot erig t

B moes it see toteet remains stationar

C| moes it see 7 toteet moes it see 3 tot erig t

D sto s moes it see toterigt
46 ic eineste eigtoa o

9702 12 10/Q10

t eamounto matterint e o
teorceograit onte o

tenum ero articesinte o

O O W >

te rouctote o s oumean ensit

Dunamice
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47 e iagrams o st oi entica s eres an

o 0

9702 12 10/Q10

nitia moes it s ee irect to ar s is stationar es erescoi eeastica
at a ens
A | moes it see 3 toterigt | moes it see 7 tot erig t
B moes it see toteet remains stationar
C| moes it see 7 toteet moes it see 3 tot erig t
D sto s moes it see toterigt
48 oe ua massestra e to ar seac ot erona rictioness airtrac ats ee so Ocms 'an
40cms' e stic toget eronim act 970212 10/Ql1
60cms™ 40cms™
B —— -~
| — — |
atist es ee ot e masses aterim act
A 10cms'’ B 20cms' C 40cms' D Ocms'
49 oe ua massestra e to ar seac ot erona rictioness airtrac ats ee so Ocms 'an
40cms' e stic toget eronim act 97021 10/Q12
60cms™ 40cms™
—_— -
Ii—l: |_:—|
atist es ee ot e masses aterim act
A 10cms'’ B 20cms' C 40cms' D oOcms'

50 Amoecue o massmtra e ing ori onta it eocit u itsa ertica a atrig tangestoits
eocit tt enre oun s ori onta it t esames ee 970211 11/Q10

atis its ¢ ange in momentum

A ero B mu C mu D 2mu

Dunamice
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51 e gra itationa ie strengt ont e suraceo anet isonetent ot atont e surace o

anet 9702 11 10/Q10

nt esuraceo a o asamasso 10 gan a eigto 10

ataret e mass an eigtotesame o ont esuraceo anet

mass on g eig ton

A 10 01

B 10 10

C 10 10

D 10 100
52 oe eriments are carrie outusingt otroe so e ua mass A mo ing atso t etroe s
are rictioness asist esuracet att etroe smoeoer n ot e eriments tro e mo es
to ar stro e ic isinitia stationar 9702 11 10/Q12

—_—

o (0] (@] (o]

Atert ecoisionine eriment1 isstationar an mo eso tot erig t

Atert ecoisionine eriment2 t etro e s oinan mo e o toget er

att eso coisionoccurint ese e eriments

e eriment1 e eriment2
A e astic e astic
B e astic ine astic
C ine astic e astic
D ine astic ine astic

53 A o initia  at rest

54

an ,res ecti e

atist e ratio -

e o esintot o masses

e momentumo ano ectc anges rom1 0 gms 't0240 gms 'in2s

ctatmoeaart it see s ;

9702/13/0/N/10/Q9

9702 12 11/Ql11

atist e meanresutant orceont eo ect uringt e c ange

A 40 B 80 C 200 D 400

Dunamice
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55 A articeo mass2man eocit stri esa a 9702 12 10/Q9

2m
@—>

SORRRRRRK

e articere oun saongt esame at atercoiing it te a e co ision is ine astic

atisa ossi ec angeint e momentumo t e a uringt e co ision

A m B 2m C m D 4m

56 e gra itationa ie strengt ont e suraceo anet isonetent ot atont e surace o
anet 9702 1 10/Q8

ntesuraceo a o asamasso 10 gan a eigto 10

ataret e mass an eigtotesame o ont esuraceo anet

mass on g eig ton
A 10 01
B 10 10
C 10 10
D 10 100

57 oe eriments are carrie outusingt otroe so e ua mass A moing arisotetroe s
are rictioness asist esuracet att etroe smoeoer n ot e eriments tro e mo es

to ar stro e ic isinitia stationar 97021 10/Q10

(] o O o

Atert eco isionine eriment1 isstationar an mo eso tot erig t

Atert ecoisionine eriment2 t etro e s oinan mo e o toget er

att eso coisionoccurint ese e eriments

e eriment1 e eriment2
A e astic e astic
B e astic ine astic
C ine astic e astic
D ine astic ine astic

Dunamice
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17

A o asa eigto 89 enonte art nte oonteacceeratono ree a is
1 4ms 2 970211  11/Q8

ataret e eigtan temassote o enitisont e oon

eig t mass ¢

A 98 100

B 98 00

C 89 100

D 89 00

59 A o o0 mass m mo ing at e ocit coies it astationar o

stic stoit

o t e same mass an
970211  11/Q9

ic ro escri est emomentuman ineticenerg otet o o iesatert e co ision

momentum inetic energ
A m im?
B m Im?
C 2m im?
D 2m m 2

60 Aorce isa ie toa ree moingo ect Atone instanto time t eo ect as eocit an

61

acce eration a

ic uantities must eint e same irection

A aan on
B aan on
C an on

D an a

A car acce erates in a straig t ine
Agra ot emomentumo t ecaris otte againsttime

atis e auate in ingt egra iento t egra ata articuar time

t e acceerationo t e car
t eresutant orceont e car

t e ineticenerg o t ecar

o O wm »

te oersu ie tot ecar

Dunamice

9702 12 11/Q10

9702 12 11/Q12



18

62 e iagrams o sa artice tra e ingats ee a outtocoi e it astationar artice
otesamemass ecoisionis erect eastic 970212 11/Q13

ic statement escri est emotiono an o imme iate atert e co ision

reoun s it s ee % an ac uires s ee %
reoun s it see an remains stationar

an ot tra e int e same irection it s ee %

O O W >

comes to a stan sti an ac uires s ee

63 Amoecue o massmtra e ing ori onta it eocit u itsa ertica a atrig tangestoits
eocit tt enre oun s ori onta it t esames ee 97021 11/Q9

atis its c ange in momentum

A ero B mu C mu D 2mu

64 A o o massm mo ing at e ocit coies it astationar o o t e same mass an
stic sto it

ic ro escri est emomentuman ineticenerg otet o o iesatert e co ision
97021 11/Q10

momentum inetic energ
A m im?
B m im?
c 2m im?
D 2m m 2
65 A o asa eigto 89 enonte art nte oonteacceeratono ree a is
1 4ms? 9702 1 11/Q6
ataret e eigtan temassote o enitisont e oon
eig t mass ¢
A 98 100
B 98 00
C 89 100
D 89 00

Dunamice
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66 atist e einitiono t e orceona o 9702 11 11/Q10
A temassote o muti ie its acce eration
B te o erinuttote o iie its e ocit
C terateo c angeo momentumo te o
D te or oneonte o iie its is acement

67 A car acce erates rom rest egra s o st emomentumo t ecar otte againsttime

9702 11 11/Q11
A

momentum

0 >
0 time

atist emeaningo t egra iento t egra ata articuar time
t eresutant orceont e car
te eocit ot ecar

t e ineticenerg o t ecar

O 0O W >

t erateo ¢ ange o ineticenerg o t e car

68 Anice oce wuc siesaonga ori onta rictioness icerin surace tco i es ineastica
it a a atrig tangestoits at an t enre oun saongits origina at 970211  11/Q12

ic gra s o st e ariation it timeto t e momentum ote uc
A B C D

69 Ano ecto mass20 gistra e ingataconstants ee o Oms' 970212  11/Ql1

tcoies it ano ecto mass12 gtra e ingataconstants ee o 1 ms'int eo osite
irection e o ects stic toget er

atist es ee ot eo ectsimme iate atert e co ision

A 19ms' B 90ms'’ C 94ms' D 21ms'
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70 Ago a is it acu egra s o ste ariation it timeo t e orcee erte ont e a

tecu 9702 12 11/Q9
A

force

0 >
0 time

ic uantit ort etime o contact cannot e oun romt e gra
t ea erage orceont e a
t ec angeinmomentumo te a

t e contacttime et eente a an tecu

o O wm »

t e ma imumacceeratono t e a

71 A grou o stu ents in estigatingt e rinci e o conser ation o momentum use a sma truc
tra e ingo era riction ess sur ace 970212 11/Q10

an is ro e intotetruc asit asses At atra oorinte oftomo t etruc o ens
an t esan a sout

X Y

(o] oeste eocit ot etruc c ange entesan isa e totetruc at an ten
ea est etruc at

at at
A ecreases increases
B ecreases sta st e same
C sta st e same increases
D sta st e same sta st e same
72 atist e einitiono t e orceona o
A temassote o mut ie its acce eration
B te o erinuttote o iie its e ocit
C terateo c angeo momentumo t e o
D te or oneonte o iie its is acement
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rictioness ice rin surace tco i es ine astica
9702 1 11/Q10

73 Anice oce uc siesaonga ori onta
it a a atrig tangestoits at an t enre oun saongits origina at
ic gra s o st e ariation it timeto t emomentum ote uc

A B Cc D

s o st emomentumo t e car otte againsttime

9702 1

74 A car acce erates rom rest e gra
11/Q12
A

momentum

time

atist emeaningo t egra iento t egra ata articuar time

A t eresutant orceont e car
B te eocit ot ecar
C te ineticenerg ot ecar

D terateo c angeo ineticenerg ot ecar

75 ic ro correct states et er momentum an inetic energ are conser e in an ine astic
co isionin ic t ere are noe terna orces 970212  12/Qll
momentum inetic energ
A conser e conser e
B conser e not conser e
C not conser e conser e
D not conser e not conser e

Dunamice



22

76 Os eresa roac eac ot eraongt e same straig t ine eir s ee sare uy an u
eore co ision Atert ecoision tes eresse arate it see s ;an ,int e irections

son eo 970212  12/Q12
u1 u2 1 2
—_— - —_— —_—
before collision after collision

ic e uation must e correcti t e co isionis erect e astic

A uy uwu 1
B u u 2 4
C uy w , ;
D uw uw 1
77 ac o tiongi esacorrect or e uationin o ing orce 970212  12/QI0
ic o tiongi est e e initiono orce
A orce energ iie is acement

B orce mass acce eration
C orce ressure area

D orce rate o c ange o momentum

78 osimiars eres eac o massman traeing it s ee are mo ingto ar seac ot er
9702 12 12/Q11

es eres aea ea one astic co ision

ic statement is correct

es eresstic toget eronim act

e tota inetic energ aterim actism 2

etota ineticenerg e oreim actis ero

o O W »

e tota momentum e oreim actis2m
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79 ac o tiongi esacorrect or e uationin o ing orce 97021 12/Q11

ic otiongi est e e initono orce
orce energ iie is acement
orce mass acce eration

orce ressure area

o O o »

orce rate o ¢ ange o momentum

80 osimiars eres eac o massman traeing it s ee aremo ingto ar seac ot er
9702 1 12/Q12

es eres aea ea one astic co ision

ic statement is correct

es eresstic toget eronim act

e tota inetic energ aterim actism 2

etota ineticenerg e oreim actis ero

o O o »

e tota momentum e oreim actis2m

81 e eocit o acarc angesass O n 9702 12 12/Q11

120

velocity
/kmh™"

80

40

0 5 10 15 20

time/s
atist e acceerationo t e car

A 11ms? B 40ms? C 224ms? D 800ms 2
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82 oientica erect eastics eres aetesamemassm e trae to ar seac ot er
it tesames ee aonga ori onta rictioness sur ace 970212  12/QI3
mass m mass m
speed speed

ic statementa outt esumo t e ineticenergieso t es eresis correct
esumo t eir inetic energies e oreim actis ero

esumo t eir inetic energies e oreim actis  m 2

esumo t eir inetic energies a terim actis ero

o 0O w »

esumo t eir inetic energies a terim actism 2

83 A12 gmassissu orte a ersons an an t one tonmetersass o n 9702 12 12/Q14

5
/]
ol

)

\J
i

w

weight 12N

ent e ersons an isremo e atist einitia ertica acce erationo t e mass

A 0 ms? B 2ms? C 4ms? D ms?

84 A a omassO0 gistro nagainsta a atas ee o 12ms’' t ounces ac it as ee
o8ms' ecoision asts or010s 970212  12/QI12

C 12ms? |
8ms™ O

atist ea erage orceont e a uetot e co ision

A 02 B 1 C 20 D 100
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85 A orr o mass20000 g as a constant resutant orce acting on it 9702 12

tacce erates rom Oms'to 00ms 'inatimeo 00s

atist ec angeinmomentumo t e orr an te aueo

c ange in
momentum

48000
480000
00000
00000

O 0O w >

S

orce

10
1 00
2000
20000

86 Astationar o oats in ater

87

9702 12

body

ic statementa outt e orcesactingont e o

O 0O W >

Ano ecttra eing it eocit

A  inetic energ
B mass

C momentum
D

S ee

eut rustis ero

e iscous orceis ero

O—>
O<—

ic roert ot eo ectisnotconser e

Dunamice

is correct

e gra itationa orceise ua tot e iscous orce

e gra itationa orce is greatert ant e u t rust

striesa a an re oun sass 0 n 9702 11

25
12/Q15

12/Qle6

12/Q11
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88 A artice as s ee an coies it a stationar i entica artice e co ision is
erect e astic 9702 11

—0 O

ataret es ee an irectiono motiono eac ot et o articesatert e co ision

12/Q12

A stationar tot erig t
— toterigt — toterigt
B 2 g 2 g
— toteet — toterigt
c 2 2 g
D toteet stationar

89 A mass o 20 grests on a rictioness surace tisattac e toa10 gmass aigttin

string ic asses o er a rictioness ue e 10 g mass is reease an it acce erates
onars 970211  12/Q13
mass
pulley
2.0kg —

/i

7
e

Y

SIA AL LA LA H S s

atistesee ote20 gmassast e10 gmass itst e oor a ing a ena istance o
0 Om

NN

A 18ms' B 22ms' Cc 1ms'’ D 98ms'
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90 Aea eetissot etica u ar sintoaca oc t atisstationar att e moment o im act
utisa etorise ree aterim act 970211 12/Ql4

stationary clay
block
mass 95¢g

impact velocity
T 200ms™’

Q@

lead pellet
mass 5.0g

e eet itste oc it aninita eocit o 200ms' tem e sitse inte oc an oes
not emerge

o ig a oeitsinitia osition i t e oc rise
asso e et Ogmassoca oc 9 g

A 1m B m C 10m D 2000m

91 e iagrams o st os erica massesa roac ingeac ot er ea onatane ua s ee u

neiso massman t eot ero mass2m 9702 1 12/Q11
Uu— +—\Uu

ic iagram s o ingt e situation ater t e co ision is not consistent it t e rinci e o
conser ation o momentum

A B

() O, () (™)

4—2 éu—» 4—2 2u—>
3 3 6 3
C D
u : 2 : u: :
- — -y — - —_—
6 3 3

the spheres stick together
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92 Amoecue o massmtra e ingats ee itsa a ina irection er en icuartote a e
co ision is e astic 9702 1 12/Q12
ataret ec angesint e ineticenerg an int e momentum o t e moecue cause te
co ision
c ange in c ange in
momentum inetic energ
A 0 0
B 0 m 2
C 2m 0
D m 2 0
93 e A sate ite asmass 20 gan mo est roug s ace using a soar sai o area 20m?
ea eragesoar in ressureis10 10 m? 9702 1 12/Q13

atist e acce eration o t e sate ite cause t esoar in

A 1 10%®ms?
B 10 "ms ?
C 2 10 ms?
D 4 10°ms?
94 egra s o st emomentumo ac cisto era erio o 80s 9702 1 12/014
400
\
momentum
/kgms™ \
300 \
\
\
\
\
200
\
\
\
\
100 .
0
0 2.0 4.0 6.0 8.0
time/s

Attime40s s ea lieste raes

atist eresutant orceont ec cist uringt e erio ent e ra esarea ie
A B 200 C 270 D 40
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97
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ic ote oo ingisastatemento t e rinci e o conser ation o momentum 970211 1 /Q10
A nan e astic co ision momentum is constant
B omentumist e ro ucto massan e ocit
C e orce actihgona o is ro ortiona toits rate 0 ¢ ange o momentum
D e momentum o anisoate s stem is constant
A stationar nuceus as nuceon num erA 9702 1 1 /Q10

to ormane nuceus it s ee u e

irections

e nuceus eca s
ne nuceusan te rotonmoea a

emittinga roton it s ee
rom one anot erino osite

ic e uationgi es intermso Aan u

A A 1y
4

B A 1u

C Au

D A 1u

Astrong in o s ee ms' o sagainsta a e ensit oteairis12 gm e a

as anarea o 12m’ atrig tangestot e in e ocit e air asitss ee re uce to ero
enit itste a 970212 1 /Q9
atist ea ro imate orce e erte teaironte a

A 0 B 400 C 480 D 1 000

e coiean aterco ision
9702 1 1 /Q11

os erestrae aongt e same ine it eocitiesu; an u

t eir eocitiesare an >

before collision u,
—»

. after collision )

before collision u,
—»
after collision

ic co ision is not e astic

u ms' u, ms' 1 ms' , ms'
A 2 2
B 0
C 2 1
D 2
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100

101
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A20 gmasstra e ingat Oms' on a rictioness surace coi es ea on it a stationar
10 gmass e masses stic toget eronim act 970211 1 /Qil
2.0kg 1.0kg
3.0ms™
— at rest
o0 muc inetic energ is ostonim act
A ero B 20 C 24 D 0
o o iestra einginastraig t ineco i eina erect e astic co ision ic ote oo ing
statements must e correct 970212 1 /QI0
A e initia s ee o one o i etesameasteinasee oteoter o
B ereatiesee o a roac eteentet o oiese uasteirreatie see o
se aration
C e tota momentumisconser e utt etota ineticenerg i ere uce
D neote oies i e stationar atone instant

A mo ing t orium nuceus % s ontaneous emits an o artice e nuceus orme is a

ra iumnuceus %2, a ass o n 97021 1 /QI0

250 Th

before emission 4—@

after emission 4—0 %Ra  %He o——

ic statement is correct

e ineticenerg ot ea articee uast e ineticenerg o t era iumnuceus

A

B emomentumo t ea articee uast e momentumo t e ra iumnuceus

C e tota momentum e oret e emissione uast e tota momentum a tert e emission
D

e eocit ot eo articee uast e eocit ot era iumnuceus
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102 Aea eeto mass100giss ot ori onta intoa stationar 00 en oc o mass100g e
eet itste oc it anim act eocit 0 2 Oms' tem e sitse inte oc an it oes
not emerge 9702 1 1 /Q13

impact velocity of

Q 250ms™ S
> —=

=

lead pellet
of mass 10.09g

stationary wooden block
of mass 100g

at i etesee ote oc imme iate aterte e etiseme e

A 2 ms' B 2 ms' C 7 ms' D 79ms'

103 A eamo o articescoies it aea seet ac o articeint e eam as a mass o
10% gan asee o1 10'ms’ 070211 1 /Qu1

0 10* o artices er secon coie it anarea o 10cm?> 0o ea Amosta o te
o articesarea sor e teea sotatte ae eros ee aterco ision

atisanestimate o t e a erage ressuree erte ont e ea t ea artices

A 0 10" a
B 0 10' a
C 0 10" a
D 0 10° a

104 Anisoate s stemconsistsot o oieson ic noe terna orces act et o oiescoi e
it eac ot eran stic toget eronim act 9702 1 1 /01
ic ro correct com arest e tota inetic energ an t e tota momentumo te o ies
eorean atert e co ision

tota ineticenerg e ore tota momentum e ore

an atert e co ision an atert e co ision
A i erent i erent
B i erent t e same
C t e same i erent
D t e same t e same
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105 An o ect o mass 40 gmoing it asee o Oms' stri es a statonar o ect in an

ine astic co ision 9702 11 14/Q9

ic statement is correct

A Aterco ision t etota ineticenerg is18
B Atercoision t etota ineticenerg is esst an 18
C Beoreco ision t etota inetic energ is 12
D Beorecoision t etota ineticenerg is esst an12
106 egra s o s o temomentumo amotorc cec anges it time 970211  14/Ql10
A
500f-----------------5 ;
momentum !
/kgms™ i
% 10
time/s
atist eresutant orce ont e motorc ce
A 0 B 00 C 200 D 000

107 o train carriages eac o mass 000 gro to ar one anot er on a e e trac ne is

tra e ingat200ms 'an t eot erat100ms' ass o n
970212 14/Q7

2.00ms™ 1.00ms™

- -l

A A A A A A

e coi ean ointoget er

atist e ineticenerg ost uringt e co ision

A 120 B 7 00 C 1120 D 12 00
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110
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Aresutant orce causesa o to acce erate 970212  14/Q8
atise ua tot e resutant orce

A t eacceeratonot e o erunitmass

B tec angein ineticenerg ot e o erunittime

C tec angeinmomentumo te o er unit time

D tecangein eocit ote o erunittime

Asi omass84 10" gisa roacinga arour it see 1 4ms' B using re erse

t rust it can maintain a constant tota sto ing orce o 920000 070212 14/Q9

O ong i itta etosto

A 1 secon s

B 1 Osecon s

C 2 minutes

D 2 0 minutes

A tractor o mass 1000 g is connecte ato artoa traier o mass 1000 g e tota

resistance to motion as a constant aue o 4000 ne uarter o t is resistance actsont e

traier 9702 12 14/Q10

ent e tractor an traier are mo ing aong ori onta groun ata constants ee o ms'
atist e orcee erte ont etractor teto ar

A 0 B 1000 C 000 D 4000

Atennis a is ro e ontoata ean ounces ac u eta ee ertsa orce onte a

ic gra ests o st e ariation it timeto t e orce iete a isincontact it te
ta e 97021  14/QI0
A B C D
) A A A
> 0 > 0 > 0 >
t 0 t 0 t 0 t
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112 Aresutant orceo 10 actsona o oratimeo 20s 9702 1 14/Q11

ic gra cou s o te ariation it timetot emomentum ote o
A

0 1.0 2.0
t/s

113 Astationar o e o0 esintot ocom onents o masses man 2m 97021 14/Q12

e com onents gain inetic energies an res ecti e

- R
moves with moves with
kinetic energy kKinetic energy

atist e aueo t eratio —

A B

1 1 2 p 4
4 2 1 1

114 A o e eriencesa ar ingresutant orcet at causes its momentumto ar ass o nint e
gra 9702 1 14/Q10

At ic oint oest eresutant orce a et e argest aue

A
momentum D

A time
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116

117
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Ago a omassmis ro e ontoa ar surace roma eigt ;an re oun stoa eig t
2 9702 1 14/Q11

emomentumo tego a ustasitreac est e suraceis i erent rom its momentum ust
asit ea est e surace

atist etota ¢ angeint e momentumo t ego a et eent eset oinstants gnore air
resistance

A m/2g, m2g,
B my2g, my2g,
C mf2g , ,
D mf2g , ,

e iagrams o sa artice it inetic energ aouttocoi e it astationar artice
Bot artices a et e same mass 9702 1

Okad O

Atercoiing an tra e on ar stoget erasasinge arger artice

14/Q16

o muc ineticenerg is ostint e co ision

A 0 B — c — D
4 2 4

orai a truc so massesman mmo e to ar seac ot erin o osite irections it
see s2 an res ectie esetruc scoi ean stic toget er 970211  14/Q9

atist es ee ot etruc satert e co ision

A r B 3 C D vy
atist e rinci e o conser ation o momentum 9702 11 14/Q7
A orceise ua tot erate 0 ¢ ange 0 momentum
B omentumist e ro ucto massan e ocit
C e tota momentum o a s stem remains constant ro i e noe terna orce acts on it
D e tota momentum o t o o ies ater co ision is e ua to t eir tota momentum e ore

co ision

Dunamice
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119 ateris ume troug a ose ie at arate o 90 g er minute t emerges romt e
ose i e ori onta it as ee o 20ms’ 9702 11 14/Q8

ic orceisre uire roma erson o ingte ose i eto re entitmo ing ac ar s

A 0 B 270 C 1800 D 10800

120 ic ote oo ingisastatemento t e rinci e o conser ation o momentum
A omentumist e ro ucto massan e ocit 97021 1/Q

B nan e astic co ision momentum is constant

C e momentum o anisoate s stem is constant

D e orce actingona o is ro ortiona toits rate 0 ¢ ange o momentum

121 A ooen oc isree su orte on rac etsata eigto 40ma oet egroun ass o n

9702 1 1 /Q13
wooden block

of mass 95¢g

impact bracket
velocity

40m 200ms™’

bullet
of mass 5.0g

\
LSS AL L LS, 74

A ueto mass Ogiss ot ertica u ar sintote ooen oc o mass9 g teme s
itse int e oc eim actcausest e oc torisea o eitssu orting rac ets

e uet itste oc it a eocit 0 200ms’ o araoetegroun ite oc eat
t ema imum eig to its at

A 1im B m C 91m D 9 m
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122 A mo ing o ect stri es a stationar

toget er

ic ro s o ste ossi
eorean atert e co ision

o ect

e aues o tota momentum an tota

e co ision is ine astic

37

eo etsmoeo

9702 1 1 /Ql11

inetic energ ort e s stem

tota momentum tota momentum tota inetic tota inetic
e ore co ision a ter co ision energ e ore energ ater
gms' gms' co ision co ision
A 2 90 0
B 0 20
C 90 0
D 90 20
123 O as an are moing to ar s eac oter it seeso ms'an 1 ms'
res ecti e
9702 1 1 /Q12
5ms™ 15ms™
X Y
e maea erect eastic ea on coision an a moestoterigt it asee

o7ms'

atist es ee an

o O W »

ms 'tot e et
1 ms'toteet
ms 'tot erig t

1 ms'tot erig t

124 A ire or roc etis ire
orceont eroc et Ater

atist e acce eration e ore an ater

O O W >

e ore secon s

constant
constant
increasing

increasing

irectiono a

ertica u

ar s

ater secon s

constant
ero
constant

ero

e ue

atert e co ision

secon s

Dunamice

urns an

ro uces a constant u
secon st ereisno ue et Airresistance is negigi e

ar s

9702 12 1 /Q10



125

126

127

128

38

eto
1 /Q11

it a stationar tro e
9702 12

roe mo ingaonga ori onta rictionesstrac co i es
tro e s ecome attac e an mo eo toget er

ic statementa outt is interaction is correct

A omeote ineticenerg o troe isc ange tomomentumint e co ision
B omeo t emomentumo troe isc ange to ineticenerg int e co ision
C roe oses some o its momentum as eatint e co ision

D roe s aresits momentum it tro e ut some o its inetic energ is ost

at is a reasona e estimate o t e a erage gra itationa orce actihgona u gro n oman

stan ingont e art 970211 1 /Ql0

A 0 B 20 C 0 D 0

Amoecue o massmtra e ingats ee itsa a ina irection er en icuartot e a e

co ision is e astic 070211 1 /Qu
ataret ec angesint e momentuman int e ineticenerg o t e moecue cause te

co ision

c ange in c ange in
momentum inetic energ
A 0 0
B 0 m 2
C 2m 0
D m 2 (]

O O o >»

atist e einitiono t e orceona o

temassote o muti ie

te o erinuttote o ii

its acce eration

its e ocit

t erateo c angeo momentumo te o

te or

oneonte o iie

its is acement
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