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1 A wooden block of mass 0.60kg is on a rough horizontal surface. A force of 12N is applied to the
block and it accelerates at 4.0 ms=2. 9702/1/M19/02/Q10

4.0ms™
wooden block >>

———— > 12N

<

What is the magnitude of the frictional force acting on the block?

24N
B 96N
C 14N
D 16N

2 A submarine descends vertically at constant velocity. The three forces acting on the submarine
are viscous drag, upthrust and weight. 9702/1/M/J/02/Q12

Which relationship between their magnitudes is correct?
A weight < drag

B weight =drag

C weight < upthrust

D weight > upthrust

3 A cylindrical block of wood has a cross-sectional area A and weight W. It is totally immersed in
water with its axis vertical. The block experiences pressures p, and p, at its top and bottom
surfaces respectively. 9702/1IM14/02/Q14

Which of the following expressions is equal to the upthrust on the block?

(Pp - PPA + W
B (pp-py
C (pp-PHA
D (pp-pPA-W

4 A orionta orceo 90 isuse to us a o acrossa ori onta oor e rictiona orce on
te o ish0 9702 01 04/Q16

atist egainin ineticenerg ote o enitismo e t roug a istanceo 6 0m

A 240 B 300 C 540 D 840

Forcecg
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5 Aruler of length 0.30 mis pivoted at its centre. Equal and opposite forces of magnitude 2.0N are
applied to the ends of the ruler, creating a couple as shown. S702/1/M/02/Q13

2.0N

2.0N

What is the magnitude of the torque of the couple on the ruler when it is in the position shown?

A 0.23Nm B 0.39Nm C 0.46Nm D 0.60Nm

6 Which of the following pairs of forces, acting on a circular object, constitutes a couple? sroz0n021013

A B c D
F 2F
| : QF :jiF
2F
F
F

7 The diagrams represent systems of coplanar forces acting at a point. The lengths of the force
vectors represent the magnitudes of the forces. 9702/11/0/N/02/Q15

Which system of forces is in equilibrium?

C D

/L\B/> S

Forcecg
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8 A uniform metre rule of mass 100 g is supported by a knife-edge at the 40 cm mark and a string at
the 100cm mark. The string passes round a frictionless pulley and carries a mass of 20g as

shown in the diagram. 9702/1/0/N/02/Q14
(o)
N_]
0 20 40 60 80 100

r
20g
At which mark on the rule must a 50 g mass be suspended so that the rule balances?
A 4cm B 36cm C 44cm D 96cm
9 A car with front-wheel drive accelerates in the direction shown. 9702/01/M1J/03/Q11
—_—

Which diagram best shows the direction of the total force exerted by the road on the front wheels?

A B C D

Forcecg
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10 The diagram shows four forces applied to a circular object. 9702/01/M/J/03/Q13
30N
20N
20N
30N

Which of the following describes the resultant force and resultant torque on the object?

resultant force | resultant torque
A zero zero
B zero non-zero
C non-zero zero
D non-zero non-zero

11 A balloon is acted upon by three forces, weight, upthrust and sideways force due to the wind, as
shown in the diagram. 9702/01/M/J/03/Q 14

upthrust
10000N
A

sideways force
500N

weight
9000N

What is the vertical component of the resultant force on the balloon?

A 500N B 1000N C 10000N D 10500N

12 Astee s ereis ro e ertica ontoa ori onta meta ate es ere itste ate it a
s ee u eaesitatas ee an re oun s ertica to a o itsorigina eig t 970211  11/Ql4

ic e ressiongi est e aueo m

A 1 B

1
22 2 V2 V2

Forcecg
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13 A ball falls from rest through air and eventually reaches a constant velocity. 9702/01/MJ/03/Q15

For this fall, forces X and Y vary with time as shown.

A
force X force Y

A

0 time 0 time

What are forces X and Y?

force X force Y
A | air resistance | resultant force
B | air resistance weight
C upthrust resultant force
D upthrust weight

14 A hinged door is held closed in the horizontal position by a cable.

Three forces act on the door: the weight W of the door, the tension T in the cable, and the force H at
the hinge. 9702/01/0/N/03/Q16

wall / cable

L~ | T

7 door
hib@e‘\\ I I

H

Which list gives the three forces in increasing order of magnitude?

A HTW B THW C WHT D WTH

Forcecg
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15 A spanner is used to tighten a nut as shown. 9702/01/0/N/03/Q13

0 D)

0.25m
F=200N

A force F is applied at right-angles to the spanner at a distance of 0.25m from the centre of the
nut. When the nut is fully tightened, the applied force is 200 N.

What is the resistive torque, in an anticlockwise direction, preventing further tightening?

A 8Nm
B 25Nm
C B50NmM
D 800NmM
16 Two parallel forces, each of magnitude F, act on a body as shown. 9702/01/0/N/03/Q14

What is the magnitude of the torque on the body produced by these forces?

A Fd B Fs C 2Fd D 2Fs

Forcecg
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17 A force F is applied to a freely moving object. At one instant of time, the object has velocity v and
acceleration a. 9702/01/0/N/03/Q15

Which quantities must be in the same direction?

A aandvonly
B aandFonly
C vandFonly
D v, Fanda

18 A a as ertica an ouncesont e groun 970201  04/QI0
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 atte a e ertsont egroun isa a se uatote eigtote a

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

19 Ano ect immerse inai ui inatan e eriencesanu t rust 9702 01 04/Q12

atist e sica reason ort isu t rust

A e ensit ote o i ers romt atot e i ui
B e ensit oteiui increases it et

C e ressureint e i ui increases it et

D e aueo ginte i ui increases it et

20 A onguniorm eamis i ote atoneen A orceo 300 isa ie to o te eam
ori onta 970201  04/Q13

2.5m

be\am T

b

©
<
o
~
w
O
O
P

atist e eigtot e eam

A 300 B 480 C 600 D 960

Forcecg



8
21 Auniorm eamo eig t50 is30m ongan issu orte ona i otsituate 1 0m rom one

en enaoa o eigt is ung romt aten te eamisine uii rium ass o nint e
iagram 970201  04/QI3
‘ 3.0m -
1.0m
>

[w] A\ pivot

atist e aueo

A 25 B 50 C 75 D 100

22 e iagrams o sasigno eigt20 sus ene roma oe attac e toa a e oeis

e tine uiiium a ireattac e at oint ote oe 970201  04/Q14
/
/]
/1 .
/ wire
71 _ wall
; wa |
ole
/] p/
’ X
/]
/|
/ SIGN
/]

e orce e erte te oeat oint is an t etensionint e ireis40

ic iagramre resenist et ree orces acting at oint

A B
<
F 40N
20N 20N
40N
F
>
Cc D
40N
20N
F
F
20N
40N

Forcecg
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23 ic t o ector iagramsre resent orcesine uii rium 9702 01 04/Q12

£
V

P
/}\1\
R

an

an

an

O 0O w >

an

24 atist ecentreo gra it o ano ect 970201  05/QI2

t e geometrica centreo t e 0o ect

A

B te ointa out ic t etota tor ueis ero

C te ointat ic te eigtoteo ectma econsi ere toact
D

t e ointt roug ic gra it acts

25 An s ae rigi e erarmis i ote at oint 970201  05/Q13

2m A

2m

3m Tm

S <

2

ree orcesactont e e erarm ass o nint e iagram
atist e magnitu e o t e resutant momento t ese orcesa out oint

A 30 m B 35 m C 50 m D 90 m

Forcecg
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26 Auniorm eamo eigt100 is iote at asso n eigtso 10 an 20 are attac e to
itsen s 970201  05/QI2

eengt ote eamismare o atO1minter as

At ic ointsou aurter eigto 20 eattac e toac ie ee uii rium

0.6m 0.4m
0.1m
- A B C D
I I I I I I I I I
A
A 4 P Y
10N 20N
27 e iagrams o s our orcesa ie toacircuaro ect 970201  05/QI3
45N
30N
30N
45N
ic ote oo ing escri est eresutant orce an resutanttor ueont eo ect
9702 01 05
resu tant orce resu tant tor ue

A non ero non ero
B non ero ero

C ero non ero
D ero ero

28 Ac cistisri ingatasteca s ee ona e e roa 970201  06/QL0

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

A t e orcee ere teccistonte e as

B teorar us oteroa onte ac ee
C ¢t etensionint ec cec ain
D

t e tota air resistance an riction orce

Forcecg
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29 e iagramss o t ree orcesactingona o 9702 01 06/Q13

n ic iagramiste o ine uii rium

ZANAN
NN

30 080 orcesactateac en o a eamo engt 060m e orcesare ara e an actin
o osite irections eange et eent e orcesan t e eamis 60 970201  07/Q13

8.0N
‘,&60 0.60m /
/ 60
8.0N

atist etor uveo t ecou ee erte ont e eam

A 24 m B 42 m C 48 m D 96 m

31 A oc o mass060 gisonaroug ori onta surace A orceo 12 isa ie tote oc
an itacceeratesat4 0ms 2 970201  07/Q10

4.0ms™2
—_—

bIock\

— 12N

%

atist e magnitu e o t e rictiona orce actingont e oc

A 24 B 53 C 67 D 96

Forcecg
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32 Aorce isa ie toa eamata istance roma i ot e orceactsatanangefdtoa ine
er en icuartot e eam 970201  06/Ql4

pi\llot |—|

ic com ination i causet e argestturninge ecta outt e i ot

0
A arge arge arge
B arge arge sma
C sma sma arge
D sma arge sma
33 Arigi uniorm aro engt 24mis iote orionta atitsmi oint 970201  06/Ql5
0.8m 0.8m

A
\ 4

»
T

A
200N [ 1 J__1 300N

eigtsare ung romt o ointso te arass o nint e iagram o maintain ori onta
e uii rium acou eisa ie tote ar

A

atist etor uvean irectiono t iscou e
40 mcoc ise
40 manticoc ise

80 mcoc ise

O 0O W >

80 manticoc ise

34 A a is aingattermina s ee insti air e orcesactingonte a areut rust iscous
ragan eig t 970201  08/Ql12

atist e or ero increasing magnitu eo t eset ree orces

utrust— iscous rag— eigt
iscous rag—>u t rust—> eigt

iscous rag— eigt— ut rust

O O w »

eigt—>u t rust > iscous rag

Forcecg
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35 Arigi circuar isco ra iusr asitscentreat A num ero orceso e ua magnitu e actat
teegeote isc Ate orcesareinte aneot e isc 970201  06/Ql4

ic arrangemento orces ro i esa momento magnitu e2 ra out
A B
C D
36 ree co anar orces eac 0 magnhitu e 10 acttroug te same ointo a o inte
irectionss o n 9702 01 06/Q15

10N 10N

30°:30°

<

10N

atist e magnitu e o t e resutant orce

A 0 B 13 C 73 D 10

37 Asu ermar ettro e tota mass30 g ismo ingat30ms ' Aretar ing orceo 60 isa e
tot etroe or050sint eo osite irectiontot etro e sinitia e ocit 970212  09/Q9

atist etroe sne eocit atert ea icationo t e orce

A 10ms' B 15ms' C 20ms' D 28ms'

Forcecg
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383 Acar it ront ee ri eacceeratesint e irections o n 9702 01 07/Ql11

ic iagram ests o ste irection o t e tota orce e erte teroa onte ront
ees
A B C D
A /
39 ic t o ector iagramsre resent orcesine uii rium 970201  07/QI3
P Q
/'/>\)\ %
R S
A an B an C an D an

40 e iagrams o sa an ie o a oor ic re uiresamomento 12 mtoo enit
970201  07/Ql4

0.80m

\ 4

hinge
atist e minimum orcet atmust ea ie att e oorsmi ointtoensureito ens

A 48 B 96 C 15 D 30

Forcecg
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42

A car o mass 750 g as a ori onta

ori onta acce erationo 2 O0ms 2

resistive force

riing orce o 20

atist eresisti e orce acting ori onta

A 05 B 15 C 20 D 35
origi ro s an are ie toa ertica a at oints an
Aoa o eigt is ung rom oint
e oa isnot mo ing
2
%
X
it
% load
7
%
7
ic iagrams o st e orcesactingat oint
A B
force in XZ force in XZ

forcein YZ

c

force in XZ

forcein YZ

Forcecg

forcein YZ

D

force in XZ

forcein YZ

15

9702 01

» driving force

9702 01

actingonit t asa or ar

08/Q11

08/Q13
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43 Auniorm a errests againsta ertica a eret ere is negigi e riction e ottomo t e

a errests onroug groun eret ereis ricion eto ote a erisata eigt
tegroun an t e ootote a erisata istance2a romt e a 9702 01

e iagrams o st e orces ic actont e a er

A
ladder
A
/
Y
> 4 —>
a a
ic e uationis orme ta ing moments
a 2 a B a a
a 2 a D a 2 a 2
44 A ositi ec arge e eriencesa orce en ace at oint ina uniorm e ectric ie

9702 01
ec argeist enmo e rom oint to oint

Distancesran sares o nont e iagram

Y

N

\ 4

r uniform
» electric
field
/ >
X @——Pp

Y

A
\/

S

atist ec angeint e otentia energ o t e c arge
A  ecreases s
B increases S
C ecreases r
D

increases r

Forcecg

aoe
08/Q14

08/Q16
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45 Asu marineisine uii riumina u su merge osition 970201  08/Ql5

atcausest eu t rustont e su marine
eairint e su marineis ess enset ansea ater
esea atere ertsagreateru ar orceont esu marinet ant e eig to t e stee

e su marine is acesitso n oume o sea ater

o O W »

ereisa i erencein ater ressure actingont eto an ottomo t e su marine

46 A o o mass80 grestsona ori onta roug surace A siring attac e tot e o asses

oerasmoot ue an su ortsa20 gmassatits ot eren 970201  08/Ql1
box
8.0k smooth
rough surface -9 pulley

/i

2.0kg
ent e o isreease a riction orceo 6 0 actson it
atist eacceerationo t e o
A 14ms? B 17ms? C 20ms? D 25ms?

47 Ano ect ma e romt oe ua masses oine aigtro as it uniorms ee t roug air
970201  09/QI12

e ro remains ori onta
ic statementa outt ee uii riumo t e s stemis correct

A tisnotine uii rium ecauseitis a ingstea i

B tisnotine uii rium ecause itis in motion

C tisnotine uii rium ecauset ere is a resutant tor ue
D

tisine uii rium ecauset ere is noresutant orce an no resutant tor ue

Forcecg
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48 A a as ertica an ouncesont e groun 970201  08/QV

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

49 A o0 en oc restsonaroug oar een ote oar ist enraise untite oc sies
o nte aneote oar atconstant e ocit 970201  08/QI2
block

—

board

ic ro escriest e orcesactingont e oc ensi ing it constant e ocit

rictiona orceon oc resutant orce on oc
A o nte ane 0 nte ane
B o nte ane ero
C ute ane o nte ane
D ute ane ero
50 ic airo orcesactsasacou eont ecircuaro ect 9702 01 08/Q14
A B C D

oleoNe)

Forcecg
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51 e iagramre resentsas ere un er ater an are orces actihngont es ere
uetot e ressureo t e ater 9702 01 09/Q11

water surface

ac orce acts er enicuar tote s eres surace an act in o osite irections
ertica an actino osite irections ori onta

ic inormationa outt e magnitu eso t e orces is correct

O 0O W >

52 Asin eisattac e atoneen tot ecentreo a e er120m ongan atitsot eren tot e
centreo a isco ra ius020m Acor is ra e roun te isc assesoera ue an is
attac e toa900 eigt 970201  09/Q13

spindle

disc

atist eminimum orce a ie toeac en oteeertatcou itte eigt

A 75 B 150 C 300 D 950

Forcecg
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54

55

atist ecentreo gra it o ano ect
A t e geometrica centreo t e o ect
B te ointa out ic tetota tor ueis ero
C te ointat ic te eigtoteo ectma econsi ere toact
D

t e ointt roug ic gra it acts

e iagramss o t o a so angingt e same icture

nail\

diagram 1 diagram 2

20
9702 11

9702 11

09/Q11

09/Q12

n ot cases a string is attac e tot e same ointsont e icture an 00 e s mmetrica

oeranaiina a e orcess 0o naret oset atactont e nai
n iagram1 t estring oo iss ortert anin iagram 2

ic in ormationa outt e magnitu e o t e orces is correct

A 1 2 1 2
B 1 2 1 2
C 1 2 1 2
D 1 2 1 2

Ano ect immerse inai ui inatan e eriencesanu t rust

atist e sica reason ort isu t rust
e ensit ote o i ers romt atotei ui
e ensit oteiui increases it et

e ressureint ei ui increases it e t

o O o >»

e aueo ginte i ui increases it et

Forcecg

9702 12

10/Q13
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56 atist ecentreo gra it o ano ect 970212  09/Q10

t e geometrica centreo t e 0o ect

A

B te ointa out ic tetota tor ueis ero

C te ointat ic te eigtoteo ectma econsi ere toact
D

t e ointt roug ic gra it acts

57 e iagramss o t 0 a so angingt e same icture

nail\

9702 12 09/Q11

diagram 1 diagram 2

n ot cases a stringis attac e tot e same ointsont e icture an 00 e s mmetrica
oeranaiina a e orcess 0o naret oset atactont e nai

n iagram1 t estring oo iss ortert anin iagram 2

ic in ormationa outt e magnitu e o t e orces is correct

A 1 2 1 2
B 1 2 1 2
C 1 2 1 2
D 1 2 1 2

58 A ric eig ing20 restsonanincine ane e eigtote ric asacom onento 10
arae it te ane e ric asoe eriencesa rictiona orce o 4 970211 10/Ql1

4N

10N

atist eacceeratono t e ric o nte ane Assumet att e acceerationo ree a gis
e ua to10ms?

A 03ms? B 08ms? C 30ms? D 80ms?

Forcecg
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59 A ric eiging20 restsonanincine ane e eigtote ric asacom onento 10
arae it te ane e ric asoe eriencesa rictiona orce o 4 970212  10/Ql4

4N

10N

atist eacceeratono t e ric o nte ane Assumet att eacceerationo ree a gis
e ua to10ms?

A 03ms? B 08ms? C 30ms? D 80ms?

60 Ano ect immerse inai ui inatan e eriencesanu t rust 970213  10/Ql0
atist e sica reason ort isu t rust

e ensit ote o i ers romt atotei ui
e ensit oteiui increases it et

e ressureint ei ui increases it et

O O o >»

e aueo gint e i ui increases it et

61 Arigi s ae eerarmis iote at oint 970211  10/QI3

Ai_mp

2m A

A
\
A
Y

3m Tm

15N
ree orcesactont e e erarm ass 0 nint e iagram

atist e magnitu e o t e resutant momento t ese orcesa out oint

A 15 m B 20 m C 35 m D 75 m

Forcecg
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62 O ara e orces eac 0 magnhitu e actona o ass o n 9702 11 10/Q14

A

atist e magnitu eo t etor uveont e o ro uce t ese orces

A B s CcC 2 D 2 s
63 Astreet am isie toa a ameta ro an aca e 970211  10/Ql5
/)
7
7
7
7
7
wall
7
7
7
Z /
7]  metal rod lamp
77
ic ectortriange re resentst e orces acting at oint
A B
/

C D

<

< >

Forcecg
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64 e iagrams o saroe riget atastu ent ma esonana enture training course e
stu ent asa eig t 970212  10/Q11

ic ormuagi est etension intero e

B - C -
2cosd 2sing cosd sind

65 As annerisuse totig tenanutass o n 970212  10/QI2

»
T

0.25m v
= 200N

A orce isa ie atrigtangestot es annerata istanceo 025m romt ecentreo t e
nut ent enutis u tigtene tea ie orceis200

atist e resisti e tor ue inananticoc ise irection re enting urt ertig tening

A 8 m B 42 m C 50 m D 1250 m

66 e iagramsa s o0 a airo e ua orces acting on a metre rue
ic iagrams o s orcest at roi eacou ean eroresutant orce

A B C D

T ,

V
»
=

Forcecg



67 A street am

68

ic

e iagrams o s our orces a

ic ro

O O w >»

isie toa a

wall

ameta ro an aca e

/

metal rod

OO

ector triange re resentst e orces acting at oint

resu tant orce

ero
ero
non ero

non ero

30N

30N

resu tant tor ue
ero
non ero
ero

non ero

Forcecg

lamp

N
S

ie toacircuaro ect

20N

20N

escri est e resutant orce an resutanttor ueont e o ect

9702 13

9702 11

25

10/Q13

11/Q12



69 Arigi s ae eerarmis iote at oint 9702 13

Ai_mp

2m A

A
\
A
Y

3m Tm

15N
ree orcesactont e e erarm ass 0 nint e iagram

atist e magnitu e o t e resutant momento t ese orcesa out oint

A 15 m B 20 m C 35 m D 75 m

70 Aca ecaro eigt angsine uii rium romitsca e at oint 9702 11

eca e astensions ;an ,ass o n

cable car

ic iagram correct re resentst e orces acting at oint

A B C D

26
10/Q14

11/Qi1

A

Forcecg
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71 A uniorm ro o eigt100 isree inge toa a at tis e ori onta a orce
acting rom atanangeo 30 tote orionta ass o n 970212 11/Ql6
7
/I
7
7
7
7
7
wall 7/
7
7/
o
7
7] X Y
7 \
7]
7 10.0N
7
o
/]
atist e aueo
A 50 B 87 C 100 D 200
72 A a errestsine uii riumonroug groun againstaroug a 970211  11/Q13
P
%
%
%
rough
G L wall
%
%
%
Q
FFFTTTTT
rough ground
ts eigt actstroug t e centre o gra it orcesasoactonte a erat an at

ese orcesare an res ecti e
ic ectortriangere resentst e orcesont e a er

A B C D

N~

Forcecg
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73 A uniorm metre rue o mass 100g is su orte a iotatt e40cmmar an astringatt e
100 cm mar e string asses roun a rictioness u e an carriesamasso 20gass o n
int e iagram 970211  11/Q13

©

0 20 40 60 80 100

o

At ic mar ont eruemusta50gmass esus en e sot att erue aances

A 4cm B 36cm C 44cm D 64cm

74 Aca ecaro eigt angsine uii rium romitsca e at oint 970213  11/Q13

eca e astensions ;an ,ass o n

cable car

ic iagram correct re resentst e orces acting at oint

A B C D
2 2 2 2
: 1 : 1 : 1 : 1

Forcecg
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75 e iagrams o st oie ins an A engt o easticisstretc e et een an an
aroun in ic isattac e toatro e 970212 11/Q17

50mm

80mm —Pp

X|€

trolley

30mm z

isatt ecentreo t eeastican tetroe isto e roee int e irection atrig tanges

to etensionint e e astic is 4
atist e orce acce eratingt etro e int e irection ent etro e isreease
A 24 B 32 C 48 D 64
76 e iagrams o s our orcesa ie toacircuaro ect 970213  11/Qll
30N
20N
20N

30N

ic ro escri est e resutant orce an resutanttor ueont e o ect

resu tant orce | resutant tor ue
A ero ero
B ero non ero
C non ero ero
D non ero non ero

Forcecg



30

77 A uniorm metre rue o mass 100g is su orte a iotatt e40cmmar an astringatt e
100 cm mar e string asses roun a rictioness u e an carriesamasso 20gass o n
int e iagram 970213  11/Q12

(o)

N1

0 20 40 60 80 100

o

At ic mar ont eruemusta50gmass esus en e sot att erue aances

A 4cm B 36cm C 44cm D 64cm

78 O ara e orces eac o magn'rtu e actona o asson 9702 13 10/Q15

atist e magnitu eo t etor ueont e o ro uce t ese orces

A B s cC 2 D 2 s

79 oco anar orcesactont erimo a ee e orces are e ua in magnitu e 9702 12 11/Q13

ic arrangemento orces roi eson acou e
l A B C D

Forcecg
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80 Aruero engt 030mis i ote atitscentre ua an o osite orceso magnitu e20 are
a ie toteen soteruer creatingacou eass o n 970211  11/Ql4

2.0N

<

20N

atist emagnitu eo t etor ueo t ecou eont eruer enitisint e ositions o n

A 023 m B 039 m C 046 m D 060 m

81 e iagrams o sac i s aancing game 970211  11/Ql5

Peg

one ring

pivot two rings

e oo enro isuniorman a t eringsare o e ua mass orings are ungon eg
13an oneon egi

n ic oo musta ourt ring e unginor erto aancet ero

A 2 B 3 C 5 D 6
82 Atraiero eig t30 is itc e toaca at ass o nint e iagram 970212  11/Ql4
— cab
(] \/

trailer X

| ©
30kN i
10m | 10m |

:

< il »
< g L

atist eu ar orcee erte teca ont etraierat

A 3 B 15 C 30 D 60

Forcecg
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84

85

32

o0 ossi e is acements o ano ectare re resente t e ectors an 9702 12
Q
P
ic ector estre resentst e resutant is acement oteo ect
A B
C D

e iagrams o sac i s aancing game

one ring

pivot

9702 13

peg

two rings

e oo enro isuniorman a t eringsareo e ua mass oringsare ungon eg

13an oneon egil

n ic oo musta ourt ring e unginor erto aancet ero

A 2 B 3 C 5 D 6

Ac inrica oc o 00 as cross sectiona area Aan eig t
ater it its a is ertica e OoC e eriences ressures ; an
sur acesres ecti e

ic e ressionise ua tot eut rustont e oc

o O o >»

Forcecg

11/Q12

11/Q13

tis tota immerse in

at its to an
9702 11

ottom
12/Q13
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8 A a erresisine uii riumonroug groun againstaroug a 970213  11/Ql4

Py

[, rough
G L wall

Q L/
TETTT 7
rough ground

ts eigt actst roug t e centre o gra it orcesasoactonte a erat an at
ese orcesare an res ecti e

ic ectortriangere resenist e orcesont e a er

A B C D

<

87 Aruero engt 030mis i ote atitscentre ua an o osite orces o magnitu e 20 are
a ie toteen soteruer creatingacou eass o n 970213  11/Q15

2.0N

<

2.0N

atist emagnitu eo t etor ueo t ecou eont eruer enitisint e ositions o n

A 023 m B 039 m C 046 m D 060 m

Forcecg
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88 e jagram s 0 s a arre sus en e rom a rictioness ue on a ui ing e roe
su ortingt e arre goesoerte ue an issecure toasta eatt e ottomo t e ui ing

9702 11 12/Q12

o barrel
120kg
1t
18m
man
L
80kg stake
A man stan scosetot e sta e e ottomo te arre is18ma oetemans ea e

masso t e arre is120 gan t emasso t emanis 80 g

eman ee s o oteroeateruntingit romt esta ean isite u ar sast e arre
as

atist emansu ar s ee en is ea isee it te ottomot e arre se
g 10ms?

A 6ms' B 8ms' C 13ms' D 19ms'

89 Acaro massmtira esatconstants ee u aso eatanange ¢ tot e ori onta ass o nin
t e iagram Airresistance an riction ro i e aresisti e orce 970211  12/Ql4

resistive force

at orceisnee e to ro e t ecaratt is constants ee

A mgcoséd
B mgsind
C mgcosé
D mgsind

Forcecg



90 e iagrams o sacrane su ortinga oa

35

9702 11 12/Q15

'

. i

vl

A mass roi esa aancing oa e
aance it e groun

teoa ismoe urteroutsot att e

ic statement is correct

A

-
;

<--.—/

e

- -

A horizontal force  acts on the base of the
support column towards the left.

-
;

F====———=—=—=———"]--->

The reaction force moves to the left.

ositiono t e oa
ro i es areaction orce

issuc t att es stemis erect
e istance oesnotc ange

istance increasesan t e crane oes notto e

-
;

_{I__

-

A horizontal force acts on the base of the
support column towards the right.

-

e ———

The reaction force moves to the right.

Forcecg
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99 A o o mass80 grestsona ori onta roug surace A string attac e tot e o asses

oerasmoot ue an su ortsa20 gmassatits ot eren 970212  12/Q13
box
8.0k smooth
rough surface -9 pulley
2.0kg
ent e o isreease a rictiona orceo 6 0 actson it
atist eacceerationo t e o
A 14ms? B 17ms? C 20ms? D 25ms?

92 A a eris ositione onic rictioness groun an is eantagainstaroug a Att e instant

o reeaseit eginstosi e 970212  12/Qu4
ic iagramcorrect s o st e irectionso t e orces an actingont e a erasit
eginstosi e
A B
ladder ladder
wall wall
ground ground
C D
ladder ladder
wall wall
ground ground

Forcecg



37

93 e iagrams o sasoi cue it egt an sieso engt tis su orte a
rictioness s in et at assestroug t ecentreso t oo osite ertica aces neo t ese
acesiss a e 970212  12/Ql5

es in eisno remo e an re ace ata istance 2 tot erig to its origina osition

en ie ingtes a e ace atist etor uveo tecou etat i no enee e tosto
tecu e romto ing

A 3 anticoc ise
B — coc ise

2
C T anticoc ise
D — coc ise

4

94 nitia ouri entica uniorm oc s eac o massman tic ness ares rea onata e
970212  12/Q17

b

O muc or is oneont e oc sinstac ingt emonto o one anot er

A 3mg B 6mg C 8mg D 10mg

Forcecg
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95 As ereisreease romrestina iscous ui 970212  12/Ql6

ic gra re resentst e ariation it timeto t e acceeratonao t es ere

A B
A A
a a
0 > 0 >
0 t 0 t
C D
A A
a a
0 > 0 >
0 t 0 t
96 ac o tiongi esacorrect or e uationin o ing orce 970213  12/Qll

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

orce ressure area

o O W >

orce rate o ¢ ange o momentum

97 osimiars eres eac o massman traeing it s ee aremo ingto ar seac ot er

9702 13 12/Q12
—_— —

es eres aea ea one asticco ision

ic statement is correct

es eresstic toget eronim act

etota inetic energ aterim actism 2

e tota ineticenerg e oreim actis ero

O O W »

e tota momentum e oreim actis2m

Forcecg



98 e iagrams o sacrane su ortinga oa
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9702 13 12/Q13

'

. i

vl

A mass roi esa aancing oa e
aance it e groun

teoa ismoe urteroutsot att e

ic statement is correct

A

-
;

<--.—/

e

- -

A horizontal force  acts on the base of the
support column towards the left.

-
;

F====———=—=—=———"]--->

The reaction force moves to the left.

ositiono t e oa
ro i es areaction orce

issuc t att es stemis erect
e istance oesnotc ange

istance increasesan t e crane oes notto e

-
;

_.._

-

A horizontal force acts on the base of the
support column towards the right.

-

e ———

The reaction force moves to the right.

Forcecg
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99 Acinrica oc o o00 as cross sectiona area A an eig t tistota immerse in
ater it its a is ertica e oc e eriences ressures ; an at its to an ottom
sur aces res ecti e 970213 12/Ql4

ic e ressionise ua tot eut rustont e oc

A t A
B t

Cc t A
D t A

100 Acaro massmtra esatconstants ee u aso eatanange ¢ tot e ori onta ass o nin
t e iagram Air resistance an riction ro i e a resisti e orce 970213  12/QI5

resistive force

at orceisnee e to ro et ecaratt isconstants ee

A mgcosé
B mgsing
C mgcosd
D mgsing
101 A orr o mass 20000 g as a constant resutant orce acting on it 970212  12/Ql5

t acce erates rom6 0ms 'to 30 0ms ' in a time o 300s

atist ec angeinmomentumo t e orr an te aueo

momentum 5| @
A 48000 160
B | 480000 1600
C | 600000 2000
D | 600000 20000

Forcecg
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102 Arigi uniorm eamis i ote ori onta atitsmi oint 970212  12/Q17

Di erent ertica orcesarea ie to i erent ositionsont e eam

n ic iagramist e eamine uii rium

A 10N B
A
B 5cm o 5cm -~ _ 4cm 5cm _
|
4 4
10N \/ 10N
c 15N D
2cm  2cm 5cm 2.5cm 2.5cm 5cm
<t - ¢ < >
L
Y A Y A
5N v 5N Y
Y 10N Y
15N 14N 15N
103 A ictureona a issu orte a ire o0 e 0 eranai 9702 12 12/Q18

nail

emasso t e ictureis42 ¢

atist etensionint e su orting ire

A 50 B 23 C 49 D 97

104 Astationar o oatsin ater body 970212 12/Qls

ic statementa outt e orcesactingont e o is correct
e gra itationa orceise ua tot e iscous orce
e gra itationa orce is greatert ant eu t rust

eu t rustis ero

o 0O W >

e iscous orceis ero

Forcecg
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105 e iagrams o sane erimenttomeasuret e orcee erte ona a a or onta air o
9702 11 12/Q15

-— air flow

e a issus en e a ig tstringan eig s015
e e ectiono t e string rom ertica is 30

atist e orceont e a romt eair o

A 0075 B 0087 C 026 D 030
106 A stu ent aances a 30cm ruer on a ucrum set att e 15cm mar et en acesa50g
massont e23cmmar an a20gmassont elicmmar ass o n 9702 11 12/Q16
209 509
o o

| I‘ 1 | |
0 7 11 A 23 30

ic masss ou s e aceont e7cmmar torestoret e aance

A 309 B 40g C 47¢g D 133g

107 Ase gesies o naso e ata constant e ocit etree orcest atactont e se ge are
t enorma contact orceC t e eigt an aconstant rictiona orce 970211  12/Q17

ic ilagramre resenist ese orces actingont ese ge

A B C D

Forcecg
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108 A aistone initia stationar atte ase o acou as ertica to arste art e
iagrams o st e magnitu esan irectionso t e orces actingont e aistone as it starts to
ro 970213  12/Ql5
gravitational  upthrust viscous
force force

| T |

ic iagrams o st e magnitu esan irectionso t ese orces ent e aistone attains a
termina constant s ee int e air o uniorm ensit

A B

109 Acartra eing it s ee 28ms' ea esamotor a onane itroa een oteeitroa is

22m ig ert ant e motor a 970213  12/Q18
on te orceo gra it is consi ere at i etesee otecaratteen oteeit

roa

A 73ms'’ B 19ms’ C 2ims' D 24ms'

Forcecg
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110 our eamso t esame engt eac a et ree orcesactingont em 970213  12/Qls
ic eam as ot eroresutant orce an eroresutant tor ue acting
A B
30N 50N 36N 70N
50cm 30cm 50cm 30cm
Y Y
90N 106N
Cc D
28N 35N 42N 70N
50cm 30cm 50cm 30cm
Y \/
63N 112N
111 e iagramss o t e orcesactingon i erent o ies 970213  12/Q17
ic o cannot eine uii rium
A B

=

Cc

Forcecg
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112 Acaro mass 750 g asa orionta riing orce o 20 actingonit t asa or ar
ori onta acce erationo 2 Oms ? 970211  13/Q12

resistive force

» driving force

atist e resisti e orce acting ori onta

A 050 B 15 C 20 D 35
113 e iagramre resenisa s ere un er ater an are orces actingontes ere
uetot e ressureo t e ater 9702 11 13/Q15

water surface

Pl
S Q
—_— o
RT
ac orce acts erenicuar tote s eres surace an act in o osite irections
ertica an actino osite irections ori onta

ic inormationa outt e magnitu eso t e orces is correct

A an

B an

C an an #
D an an

Forcecg
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114 Asma ater ro eto mass30 gcarriesac argeo 60 10''C e ro etissituate in
t e art sgra itationa ie et eent o ori onta meta ates e otentia oteu er ate
is 500 an te otentia ote o er ateis 500 970211  13/Ql3

+500V 1 ]

water droplet
S : 2.0mm
with negative charge

=500Vt ]

atist emotiono t e ro et

A tacceerates o n ar s
B tremains stationar

C tacceeratesu ar s
D

tmo esu ar sata constant e ocit

115 A orionta arissu orte ona i otatitscentreo grait Aie oa isattac e tooneen
ote ar o ee te arine uii rium a orce isa ie ata istance romt e i ot

9702 11 13/Q14

>
|

_ /\

fixed

Ioad\D
o oes ar it

A B C D

A A A A
0 > 0 > 0 > 0 >
0 0 0 0

Forcecg
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116 A inge tra ooris e cose int e ori onta ositon aca e 970211  13/Ql6

ree orcesactontetra oorte eigt ote oortetension inteca ean te
orce att e inge

cable

wall

trapdoor
hinge ‘\ | l
ic istgi est et ree orcesinincreasing or er o magnitu e
A B C D
117 Asu marineisine uii riumina u su merge osition 970212  13/Ql1

atcausest eu t rustont e su marine
eairint e su marine is ess enset ansea ater
esea atere ertsagreateru ar orceont esu marinet ant e eig to t e stee

e su marine is acesitso n oume o sea ater

O 0O W >

ereisa i erencein ater ressure actihgont eto an ont e ottomo t e su marine

Forcecg
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118 A eiceisatrestonaso e tisconsi ere to a et ree orces actingon itto ee itin
e uii rium 970212  13/Q12

e areits eigt anorma reaction orce an a rictiona orce
ic triange o orces is correct

A B C D

119 A e terna orcesona o cance out 9702 12 13/Q13

ic statement must e correct
e o oes hot mo e
emomentumo t e o remains unc ange

esee ote o remainsunc ange

O 0O W >

etota energ inetican otentia ot e o remainsunc ange

120 Auniorm eamo mass14 gis iole at asso n e eam asa engt o 060man
is020m romoneen o0a so 30 gan 60 garesusene 035man 015m romt e

iotass o n 9702 12 13/Q14

0.40m ~0.20m

A
\
/
\

0.35m 0.15m

\/
A
\

<
<%

l » |

N |
3.0kg P 6.0kg

centre of beam
of mass 1.4kg

attor uemust ea ie tot e eaminor erto maintainitine uii rium

A 0010 m B 010 m C 029 m D 28 m

Forcecg
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121 A it ee ator consists 0 a assenger car su orte acae ic runsoera igt
rictioness ue toa aancing eigt e aancing eigt a sast e assenger carrises

9702 13 13/Q9

e}
not to scale
balancing
weight ~|
| ___— passenger car
ome massesares o ninteta e
mass
g
assenger car 520
aancing eig t 640
assenger 80

atist e magnitu eo t e acceerationo t e car en carr ing ust one assenger an en
t e u e is reetorotate

A 0032ms? B 032ms? C 061ms? D 065ms?
122 A oo en oc resitsonaroug oar een ote oar ist enraise untite oc sies
o nte aneot e oar atconstant e ocit 970213  13/Q13
block

—

board

ic ro escriest e orcesactingont e oc ensi ing it constant e ocit

rictiona orceon oc resutant orce on oc
A O nte ane o nte ane
B o nte ane ero
C ute ane o nte ane
D ute ane ero

Forcecg



50

123 e iagrams s 0 a negati e eectric c arge situate in a uniorm eectric ie an a mass

situate in a uni orm gra itationa ie 9702 13

\

»
=

»
1=

Y

» »

Ocharge (O mass

= I

»
Ll >

»
=

\

uniform electric field uniform gravitational field

ic ro so ste irectionso t e orcesactingont ec argean ont e mass

charge mass

oO—
~—0

c o—
-—0O

13/Q12

124 Auniormmetrerueo eigt20 is iote att e60cmmar A40 eig tis sus en e

romone en causingt erue torotate a outt e i ot 9702 11

uniform metre rule A )

></y2ﬂjﬂ4ﬂﬂé‘ﬂ/pzfy.9y
L

pivot /—y

weight

4.0N

Att einstant ent erueis ori onta atist e resutant turning momenta outt e i ot

A ero B 14 m C 16 m D 18 m

Forcecg

13/Q15
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125 An astronauto mass minas acecrate eriences a gra itationa orce mg en stationar
ont e aunc a 970211  13/Ql0
at ist e gra itationa orce on t e astronaut ente s acecrat is aunc e ertica
u ar s it anacceerationo 02g

A 12mg B mg C 08mg D O
126 atismeant t e massan te eigtoano ectont e art 970211 13/Q9
mass eig t
A its momentum ii e its e ocit t e or onein itingit one metre
B t e gra itationa orce on it t e ro ert t atresists its acce eration
C te uote art onit itsmass iie t eacceerationo ree a
D | t e roert t atresistsits acce eration te uote art onit

127 Aman o sal100 oa stationar in is an ecom ine eigtote orearman an is

20 e orearmis e orionta ass 0 n 9702 11 14012

forearm

; )22
i4cm! ]
1 1
10cm V20N
» 32cm >
V‘IOON
atist e ertica orce nee e inte ice s
A 750 B 800 C 850 D 900

Forcecg
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128 Acu oar isattac e toa a a scre 9702 13 13/Q14

ic orce iagrams o stecu oar ine uiirium it te eigt otecu oar te
orce tattescre eetsontecu oar an te orce tatte a eertsonte

cu oar
A B
B ——) 4
line of wall\:i line of wall\i
C D
i i Pl

line of wall\: line of wall\;,

A A A
1 1

Forcecg
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130

53

e iagramss o t o a so angingt e same icture 970211 14/Q11

nail\

diagram 1 diagram 2

n ot cases a stringis attac e tot e same ointsont e icture an 00 e s mmetrica
o eranaiina a e orcess 0 naret oset atactont e nai

n iagram1 t e string oo iss ortert anin iagram 2

ic inormationa outt e magnitu e o t e orces is correct

A 1 2 1 2
B 1 2 1 2
C 1 2 1 2
D 1 2 1 2

A iing oar o engt 50mis inge atoneen an su orte 20m romt isen as ring
o sringconstant10 m' Aci o mass40 gstan satt e aren ote oar g70213 13/Q15

mass of child

40kg
diving board

o 2.0m o
: g\s rin |
pring hinge
< r .
: 5.0m :

atist e e tra com ression o t e s ring cause teci staningonteen o te
oar
A 10cm B 16cm C 98cm D 16cm

Forcecg
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131 e iagrams o s our orcesa ie toacircuaro ect 970212  14/Q13
45N
30N
30N
45N

ic ote oo ing escri est eresutant orce an resutanttor ueont e o ect

resu tant orce resu tant tor ue
A non ero non ero
B non ero ero
C ero nhon ero
D ero ero

132 Asin eisattac e atoneen tot ecentreo a e ero engt 120man atitsot eren to
tecentreo a isco ra ius020m Astringis ra e roun te isc asseso era ue an

is attac e toa 900 eig t 9702 11 14/Q13

lever

string

atist eminimum orce a ie toeac en oteeertatcou itte eigt

A 75 B 150 C 300 D 950

Forcecg
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133 Atin ofi ro et it mass69 10'™ gis at rest in an eectric ie o eectric ie strengt

7 1
21 10" C' asson 970212  14/Q12

horizontal
plate

| 1 |

oil droplet

e eigtote ro etise act aance t eeectrica orceont e ro et
atist ec argeont e ro et

A 33 10%*C

B 33 10*C

C 32 10"cC

D 32 10%C

134 egra s o ste ariation it timeo t es ee o arain ro a ing ertica t roug air

A 970212  14/Ql1
speed

0 time
ic statement is correct

e acce eration ecreasesto ro uceastea s ee
e acce eration increases ast e s ee increases

e air resistance ecreasesast es ee increases

O 0O W >

e resutant orce increasesast e s ee increases

Forcecg
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135 atist e con ition orano ectto eine uii rium 970213  14/QI3
A eo ects eocit an t eresutanttor ueonitmust ot e ero
B eo ects eocit must e ero
C eresutant orce an t eresutanttor ueont eo ectmust ot e ero
D eresutant orceont eo ectmust e ero

136 Auniorm eamis iote at asso n eigtso 10 an 20 areattac e toitsen s

eengt ote eamismare atO1minteras e eigtote eamis100

At ic ointsou aurter eigto 20 eattac e toac ie ee uii rium 970213  14/Q15
P 0.6m i 0.4m i
10.1m i :
— A B ! C D
| [ [ | [
A

Y P \

10N 20N

137 A uniorm soi cu oi o concrete o imensions 050m 120m 040m an eig t 4000
restsona atsurace it t e120me ge ertica ass o nin iagram1 970213  14/Ql4

A

0.40
1.20m rl/

_____ 0.50m_J. o
N < ) N P
- -t »>
0.50m 1.20m
diagram 1 diagram 2

atist e minimum energ re uire toro tecuoi troug 90 tot e ositons o nin
iagram2 it t e050me ge ertica

A 200 B 400 C 1400 D 2600

Forcecg
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138 Ac inero eigt is ace onasmoot so e e contact orceo t eso eont ec in er
is Atrea isattac e tot esuraceo t ec in er eoteren otetrea isie

970213  14/Q13
ic iagrams o st ec in erine uii rium

A B
fixed thread
point
AN smooth
slope
C D
fixed thread
point
i fixed thread
| point
AN smooth ANE smooth
slope slope
139 Aseae c in rica stee canissituate eo t esuraceo ater 970213  14/Ql2
water
air—| | steel can
atist eorigino t eu t rustt atactsont e can
A eair ressureint ecanis esst ant e ater ressureoutsi et e can
B ea erage ensit ot eairan stee is esst ant e ensit o ater
C e ater ressureont e ottomo t ecanisgreatert ant e ater ressureont e to
D e eigto is ace ateractsu ar sont ecan

Forcecg
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140 A uniorm metre rue o mass 100g is su orte a iotatt e40cmmar an astringatt e
100 cm mar e string assesroun a rictioness u e an carriesamasso 20gass 0 nin

t e iagram 970213  14/Qi4

©

0 20 40 60 80 100

o

At ic mar ont eruemusta50gmass esus en e sot att erue aances

A 4cm B 36cm C 44cm D 64cm

141 A gi eris escen ing at constants ee atanangeo 15 tot e ori onta e iagrams o s
te irectionsot e it airresistance an eigt actingontegi er 970211  14/Q10

ic ectortriange cou re resentt e orcesactingont egi er

A B C D

Forcecg
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59

A a is aingattermina s ee insti air e orcesactingonte a areu t rust iscous
ragan eigt 9702 11 14/Q11

atist e or ero increasing magnitu eo t eset ree orces

utrust— iscous rag— eigt
iscous rag—>u t rust—> eigt

iscous rag—> eigt—ut rust

o O w »

eigt—>u t rust > iscous rag

A uniorm a errestsagainsta ertica a eret ereisnegigi e ricion e ottomo t e
a errestsonroug groun eret ereis ricion eto ote a erisata eigt aoe
tegroun an te ootote a erisata istance2a romte a 970211  14/Q12

e iagrams o st e orcest atactont e a er

A
ladder
z
Y
B =
a a

ic e uationis orme ta ing moments

A a 2 a
B a a

C a 2 a
D a 2 a 2

Forcecg
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144 ourcuois it ientica engt reat an eig tareimmerse in ater e cu oi s are

e attesame et an ini entica orientations ertica ro s ass o n
970213  15/Ql4

ater as ensit p
Cu oi isma e o materia o ensit 4p
Cu oi isma eo materia 0o ensit 2p
Cu oi isma eo materia o ensit p
Cu oi isma eo materia o ensit 05p

ic statement is correct

eutrustote ateroneac otecu oi sist e same
eutrustote ateron ist iceteutrustot e ateron

eutrustote ateron ist iceteutrustote ateron

O O W »

eutrustote ateron is ero

145 e iagrams re resent s stems o co anar orces acting at a oint e engt so t e orce

ectors re resentt e magnitu eso t e orces 9702 13 15/Q16

ic s stemo orcesisine uii rium

A B Cc D

N :
/

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

stan ingont e art 970211  15/Ql10

A 60 B 250 C 350 D 650

Forcecg
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147 Anair u einatan o aterisrising it constant e ocit e orces actingonte u e

are an ass on 9702 13 15/Q15

velocity
air bubble

at escri est et ree orces

A iste iscous ragonte u e iste eigtote u e isteutrustonte
u ean

B iste iscous ragonte u e iste eigtote u e isteutrustonte
u ean

C iste eigtote u e iste iscous ragonte u e isteutrustonte
u ean

D iste eigtote u e iste iscous ragonte u e isteutrustonte
u ean

148 Aci onasegesies ona i it acceeratona e i maesanange d it te
ori onta

9702 11 15/Q12

etota massoteci an tese geism eacceerationo ree a isg

atist e riction orce

A mgcosfd a
B magcosfd a
C mgsind a
D mgsind a

Forcecg
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149 A a eris ositione onic rictioness groun an is eantagainstaroug a Att e instant

o reeaseit eginstosi e 9702 12 15/Q14

ic iagramcorrect s o st e irectionso t e orces an actingont e a erasit
si es
A B
ladder ladder
wall wall
ground ground
C D
ladder ladder
wall wall
ground ground
150 Auniormmetrerueis i ote att e340cmmar ass o n 9702 11 15/Q15
metre rule
4.0cm
0 10 20 30 40 50 60 70 80 90 100
11 I|||||||||I|||||||||I|||||||| I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I|||||||||I||||

34.0cm
Ii_lil
649
erue aances enab64gmassis ung romt e 4 0cm mar

atist emasso t e metrerue

A 38g B 44g C 1209 D 136g

Forcecg
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151 A o o mass80 gresisona ori onta roug surace A string attac e tote o

oerasmoot ue an su ortsa20 gmassatits ot eren

box
smooth
rough surface 8.0kg pulley
T A
2.0kg
ent e o isreease a rictiona orceo 60 actsonit
atist eacceerationot e o
A 14ms? B 17ms? C 20ms? D 26ms?

Forcecg

9702 11

asses
15/Q13



