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Dynamics
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

10 Two equal masses travel towards each other on a frictionless air track al speeds of B0cms™ and
40cms', They stick together on impact.

E0cms’ 40ems’
[ [ —

— - .

What is the speed of the masses after impact?

A 10cms™ B 20cms C 40cms™ D S50cms”’

11 A brick weighing 20N rests on an indined plane. Tha weight of the brick has a component of 10M
parallal with the plane. The brick also experiences a frictional forca of 4 M.

d M

10N

What is the acceleration of the brick down the plana? Assume that the acoeleration of free fall g is
equal o 10ms?,

A 03ms™ B 08ms” C 30ms™ D &0ms™
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12 The diagram shows two ientical spheres X and Y
——— -pl
X ¥

Initially, X moves with speed v directly towards ¥, ¥ is stationary. The spheres collide elastically

What happens?
A Y
A | moves with speed § v to the right | moves with speed § v to the right
B moves with speed v to the left remains staticnany
C | moves with speed § v lo the left maoves with speed v to the right
D slops moves with speed v to the right

13 Forces of 3N, 4N and 5 N act at one paint on an object, The angles at which the forces act can
vary.

VWhat is the value of the minimuwm resultant force of these forces?

A D

B between0and 2N
C 2N
D batwesan 2N and 4N
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May/June 2010 (12)

10 The diagram shows two identical sphares X and .
e ‘I’
X L

Initially, X moves with speed v direclly towards Y. Y is stationary. The spheres collide elastically.

What happens?
X Y
A | moves with speed 1 v tothe right | maves with speed | v to the right
B moves with spead v 1o the lalt remains stationary
c moves with speed v lo the left maoves with speed § v to the right
D slops maves with speed v 1o the right

11 Two equal masses traval lowards each other on a frictionless air track at speeds of B0ems™' and
40cms™, They stick together on impact.

G0cms! 40cms’
—_— e —

Whal iz the speed of the masses alter impact?

A 10cms™ B 20cms™ C 40cms™ D 50ems”’
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10 The gravitational fiald strength on the surface of planat P is one lenth of thal on the surface of
planet Q.

2n the surface of P, a body has a mass of 1.0kg and a weight of 1.0M,

What are the mass and weight of the same body on the surface of planet Q7

mass on Q/kg | weight on Q/N
A 1.0 0.1
B 1.0 10
C 10 10
D 10 100

11 A body, initially at rest, explodes into two masses M, and A, thal move apart with speeds v,

amd w; respectivaly.
What is the ratio 212
¥
M I M, (M,
A =i B -l c rF =t
M. M, \ M, | M,

12 Two experiments are carmed oul uging two Irolleys of equal mass. All moving parts of the trolleys
are frictionbess, as is the surface that the rolleys move over. In both experiments, irolley X moves
towards trolley Y, which is initially stationary.

—_ -

Y

After the collision in experiment 1, X is stationary and Y moves off 1o the right.

After the collision in experiment 2, the trolleys join and move off together.

What types of collision occur in thess axperiments?

experiment 1 experiment 2
A elastic elastic
B elastic inelastic
c inelastic elaslc
D inelastic inelastic
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8 A particle of mass 2m and velocity v sirikes a wall.

21T
Q_"..

-

The particle rebounds along the same path after colliding with the wall. The collision is inelastic.

What is a possible change in the momenium of the ball during the collision?

A& mv B 2mv c  3mw D 4dmwv

10 Which defines the weaight of a body?

the amount of matter in the body

the force of gravity on the body

the numiser of particles in the body

the praduct of the body's volume and density

o O m P

May/June 2011 (11)

8 A body h?as a waight of 5389 N when on the Earth. On the Moon, the acceleration of free fall is
1.84dms.

What are the weight and tha mass of the body when il is on the Moon?

weight ! M mass kg
A 9.85 1.00
B .85 6.00
[ 58.0 1.00
] 58.9 6.00

+6018 - 375 2833 www.chempraxis.com.my



s
('ZC HEMPRREHIS
\ -
LimYC

8 A body of mass m, moving at velocity v, collides with a siationary body of the same mass and
sticks 1o it.

Which row describes the momentum and kinelic enargy of the wo bodies afier the collision?

momentum kimetic energy
A v 1 mv?
B mv 1 mn?
C 2rmv 2 mv?
D 2mv mv?

10 A modecule of mass m fravelling horizontally with velocily o hits a verical wall al righl-angles 1o its
wvelocily. 1 then mbounds harizontally with the same speed.

What is its change in momentum?

f pero B mwu C =mu D =2mu

May/June 2011 (12)

10 A forca F iz applied to a freely mowving object. Al one instant of time, the ohject has velocity v and
accelaration a.

Which guantities must be in the sama direclion?

A aand vonly
B aand Fonly
C  vand Fonly
(2]

v, Fand a

11 The momentum of an object changes from 160kgms™ o 240kgms™ in 25,
What is tha mean resultant force on the objed! during the changa?
A 40N B 80N C 200M D 400N
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12 A car accelerates in a siraight line.
A graph of the momentum of the car is plotted against time.
What is evaluated by finding the gradient of the graph at a particular Ume?

ihe acceleration of the car
ihe resultant force on tha car
the kinetic energy of the car

o o @ B

ihe power supplied to the car

13 The diagram shows a particle P, travelling at speed v, about to collide with a slationary particle Q
of thi zame mass. The collision is perfectly alastic.

0’0

Which statemant describas the mation of F and of O immediately after tha collision?

A P rebounds with speed ; v and Q acquiras spead 2 v

L |
2
B P rebounds with speed v and O remains stationary.
C P and Q both trawel in the same direction with spead %v.

D P comes to a standstill and O acquires speed v,

October/November 2011 (11)

8 A body faling in & uniform gravilational feld encounters air resisiance. The air resisianca
increases untl terminal velocily s reached.

Which factor does not affect s terminal velocity?
tha density of the air

the height from which the body falls

the mass of the body

the shapea of the body

o 0o m

+6018 - 375 2833 www.chempraxis.com.my
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11 A car accelerales from resl. The graph shows the momentum of the car plofled against lime.
r
momenium
0 .

time
What is the meaning of tha gradient of the graph al a particular time?
A the resultant force on the car
B the velocity of the car
C tha kinetic enargy of the car
D the rate of change of kinetic energy of the car
12 An ice-hockey puck shides along a horizonlal, ficlionless ice-rink surface. I collides inelastically
with a wall at right angles to its path, and then rebounds along its ariginal path.
Which graph shows the variation with time § of the momentum p of the puck?
A B c (5]

pd o4 p et
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T A sione of mass m iz dropped from a tall building, There is significant air resistance, The
accederation of free fall is g.

Whaen the stone reaches ifs terminal velocity, which information is cormact?

magnitude of magniude of the magnifude of the
the acceleration force of gravity force of air resistance
of the stone on the stone on the stone
A g mg mg
B Zero mg mg
c Fa i 4] Zro g
D Zaro Zaro Farn

8 A golf ball is hit by a club, The graph shows the variation with time of the force exerted on the ball
by the club,

0 -
U tirme

Which quantity, for the timea of contact, cannot be found from the graph?
A the average force on the ball

B the change in momenium of the ball

C the contact time between the ball and the club

o

the mazimum acceleration of the ball

+6018 - 375 2833 www.chempraxis.com.my
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10 A group of students investigating the principle of conservalion of momentum use & small inuck
ranvelling over a frictionless surfate,

Sand is dropped IMo the truck as it passes X, Al Y, a trapdoor in the botlom of the tnuck opens
and the sand falis out.

~ b

How does the welocity of the truck change when the sand i3 added to the truck al X and then
leaves the fneck al Y7

at X aty
A decreases increases
B decreases siays the sams
c slays the samea increases
] stanys the sama slays the sama

11 An object of mass 20kg is travelling at a conslant speed of B.0ms ™",

It collides with an object of mass 12 kg travelling at a constant speed of 15ms™ in the opposite
diraction. The objects stck togather.

What is the speed of the objecls immediately after the collision?

A 18ms’ B 90ms’ C 94ms’ D 21ms™’

May/June 2012 (11)

10 Each option gives a cormect word aquatian invalving force.
Which opticn gives tha definition of force?

force = energy divided by displacement

force = mass = acceleration

force = pressung « area

2 O | »

force = rate of changs of momentum

10
+6018 - 375 2833 www.chempraxis.com.my
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11 Two similar spheras, each of mass m and travelling with speed v, are moving towards each other.

The spheres have a head-on elastic collision.

YWhich statement is comect?

o O m »

May/June 2012 (12)

The apheres stick logether on impacl.

The total kinelic energy afler impact is mv®.
The tolal kinetic energy before impact Is 2ero
The tofal momeniem belore impact B 2m.

11 Which row cormecly stales whather momeantum and kinelic enengy aré consarwed in an inalastic
collision in which there are no extemnal forces?

+6018 -375 2833

mosmeandum kinatic enangy
A consened consenved
B conserved not conserved
c not conserved consened
D not conserved mal conserved
11
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12 Two spheres approach each olher along the same straight line. Their speeds are wy, and
before collision, After the collision, the spheres separate with speeds v, and ; in the directions

shown bedow.
u, (TR W, W,

beafong oollision after collision

Which equation must ba correct if the collision is perfectly elastic?
A =WwEvrth
B wh=-w=w=-wv,
C m+rwm=w+n
D ==

13 A box of mass 8.0 kg rests on a horizontal, rough surface. A string attached to the box passes
over a smooth pulley and supporis a 2.0kg mass at its olher end.

box
_— smaath
rogh surfacea 8.0kg pulley
77 7
2.0kg
When the box is released, a frictional forca of 5.0 M acts on if.
What is the acceleration of the box?
A 14ms™ B 1.7ms™ C 20ms™ D 2&5ms™

12
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10 The diagram shows a barrel suspended from a frictionbess pulley on a building. The rope
supporiing the barrel goes over the pulley and is secured to 3 slake al the bottom of the building

A

o barral
_——120kg

18m
man
-Elﬂ'hg.l ___.ﬂtﬂkﬂ
ey T

& man stands closa o the stake. The bottom of the bamel is 18 m above iha man's head. Tha
mass of Ihe barred 5 120kg and the mass of the man s 80Kg.

The man keeps hokd of the rope after untying it from the stake and is lifted upwards as the bamel

falls.

What is the man's upward speed when his head is level with the bottom of the bamel? (Usa
g=10ms>)

A Bms™ B Bms™ C 13ms™ D 19ms’

11 Each oplion gives a correct word equation invelving force.
Which option gives the definition of force?
A Torce = anergy divided by displacement
B force = mass = accalaration
L lorce = prassure = area
D

force = rate of change of momentum

13
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12 Two similar spheres, each of mass m and ravelling with speed v, are moving towards each other,

¥ ¥

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

A The spheres stick togather on impact.

B The total kinetic energy after impact is mv”,
G The total kinetic enargy before impact is zero.
D The total momentum before impact is 2mv.

October/November 2012 (11)

11 An object travelling with velocity v sirikes a wall and rebounds as showmn,

@ —
() ~——

Which property of the object is not conserved?
A kinetic snengy

B mass

C  momentum

D

spaad

14
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12 A particla ¥ has speed v and collides with a stalionary idenlical particle Y. Tha collision is

parfectly alastic.
x ¥
~-® @
e

What are the speed and direction of motion of each of the two particles after the collisian?

X ¥

A stationary ¥ bo the right
B ;mummm ;mmamm
¢ "'2—" to the left % b the right
o v i the left stationary

13 A mass of 2.0kg rests on a fnctionless surface. It is atiached o a 1.0kg mass by a light, thin

string which passes over a frichionbess pulley, The 1.0kg mass is released and it accelerates
downwands.

mass

- [l
2.0kg _—— Pulby

A,

- 1.0kg
.'I. L
g 0.50m
7 ]
A P
What is the speed of the 2. 0kg mass as the 1.0kg mass hils the fioor, having fallen a distance of
i, 50 m?
A 18ms’ B 22ms"’ C 31ms’ D 98ms’

15
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October/November 2012 (12)

12 A ball of mass 0.5kg is thrown against a wall at a speed of 12ms ™. It bounces back with a speed
af 8ms™". The collision lasts for 0.10s.

/
12ms™ i
O—'“;;
: -
gms O i
What is the average force on the ball due to the collsion?
A 02N B 1M C 20K D 100N

13 Two identical, perfectly elastic spheres have the same mass m. They ravel towards each other
with the same speed v along a horizonial frictionless surface

mass mr mass mr
speed v speed v

P EL L PP EFEEL LD L FL LAt PP L
Which statement about the sum of the kinetic energees of the spheras is comect?
A The sum of their kinetic energies bafore impact is zero.
B The sum of their kinetic energies hefore impact is %rm.ra.
C  The sum of their kinetic snergies afler impact i Zeno.
(8]

The sum of their kinalic enargies after impact is mv?,

16
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14 A 1.2kg mass is supported by a person's hand and two newlon-meters as shawn,

wizight 12N

¥When the parscn's band 15 removed, whal is tha indial wertical acceleration of the mass?
A 06ms™ B 2Zms™

15 A borry of mass 20000 kg has a constant resultant force F acting on it
It accelerates from 6.0ms " 10 30.0ms™" in & time of 3005,

What iz the change in momentum of the lomry and the value of F7

mﬂ:r:r:?fnrl?ﬂ 5 v
A 48000 160
B A50000 1600
c GO0 000 2000
o] GO0 D00 [ 20000

B &ms™

+6018 -375 2833
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October/November 2012 (13)

11 The diagram shows two spherical masses approaching each other head-on at an equal speed u.
One is of mass m and the other of mass 2m.

L 9,

Which diagram, showing the situation after the collision, Is not consistent with the principle of
conservation of momentum?

A B
-— éu—o -— Zu—>
3 3 B 3
c i ]
uJ-'Ir — EU—-_ i':'.
B 3 3
ihe sphanes stick togather

12 A molecule of mass m travelling at speed v hits a wall in a direction perpendicular to the wall. The
collision is elastic,

What are the changes in the kinelic energy and in the momenturm of (he molecule caused by the

collision?
change in change in
momeénium | Kinatic anergy
A 0 0
B 0 mv®
o 2mv
) miv?

18
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13 The IKAROS satelite has mass 320 kg and moves through space using a solar sail of area 20",
The average solar wind pressure is 1.0 = 10°Nm™.

What is the acceleration of the satelfite caused by the solar wind?
A 31x10%mg™
B 83x10"ms?
¢ 32x10"ms?
D B4x10%ms?

May/June 2013 (11)

8 A car is stationary at traffic lighis. When the fraffic lights go green, the driver presses down
sharply on the accelerator. The resubtant horizontal force acting on the car varies with time as

shown
WI
l:'II}

Which graph shows the vartation with time of the speed of the car?

e

time

A B
s:ﬂ:ﬁﬂ‘ ___,..--""’/ Sﬁ'ﬂﬂﬂ‘ _/
0 i 0 o
0 birrice 0 birmhee
c D
speed r_ speed /_.
U ¥ Q =
0 time 0 timae

19
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10 Which of the following is a staterment of the principle of conservation of momentum?

A In an elastc collision momentum s constant,

B Momentum is the product of mass and velocity,

C Tha forca aching on a body is proportional to fs raté of change of momeanium.
D The momaniem of an isolaled system is constanl

11 A 2.0kg mass travelling at 3.0ms™' on a frictionless surface collides head-on with a stationary
1.0kg mass. The masses stick together on impact.

2.0kg 1.0kg

3.0mg
=

Haow miuch kinetic energy is bost on impact?
A zero B 2.0J cC 24J D 30J

May/June 2013 (12)

10 Two bodies travelling In @ straight line collide in a perfectly etastic collision. Which of the Tollowing
statements must be comect?

A  The initial speed of one body will be the same as the final speed of the othar body.

B The relative speed of approach between the bwo bodies equals their relative speed of
separation,

C  The total momentum is conserved but the total kinetic energy will be reduced,
D Omne of the bodies will be stationary &t one instant.

20
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What causes the uplhnest on the Submanne?

A,
B
c
D

The air in the submarine (s kess dense than sea waler.

Thia s@a waler exerts a greater upward forcs on the submarine than the wisight of the steeal
The submaring displaces its own volume of sea water
Thara is a differanca in water pressure acting on the top and on the bottom of the submarine.

May/June 2013 (13)

8 A Mt (elevalor) consists of a passenger car supported by a cable which runs over a light,
fricticnless pullay 1o a balancing weight. The balancing weight falls as the passenger car rises.

nof 1o scabe

batancing
weight —__

- passanger car

21
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Some masses are shown in the table.

mass/

kg
passenger car 520
balancing weight 640
passenger 80

What is the magnitude of the acceleration of the car when carrying just one passenger and when
the pulley is free to rotate?

A 0032ms™ B 032ms™ C 06ims™ D 065ms™

10 A stationary nucleus has nucleon number A,

The nudeus decays by emitting a proton with speed v 1o form a new nucleus with speed u. The
new nucleus and the proton move away from one another in opposile dwections.,

Which equation gives v in terms of A and u?
A_1q

A v-(4 Ju

B v=(A-1w

C v=Au

D v=(A+1)w

11 Two spheres travel along the same line with velocities uy and ;. They collide and after collision
their velocities are vy and v

before collision u, before collision v,
e — e —————
after collision v, after collision v,

Which collision is not elastic?

unims™ | wiims™ vi/ms™ va/ms™
A 2 -5 -5 -2
B 3 -3 0
C 3 -2 1
D 5 2 3
22
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October/November 2013 (11)

T The graph shows how velocity v varies with time [ for a bungee jumper,

v Q

Al which paint is the bungee jumper momentarily at rest and at which point does she have zera

acceleration?
Junpestet ”Tﬁmiﬁ "
& Q P
B Q R
c R o]
] R R

9 'What is meant by the mass and by the weight of an object on the Earh?

Mass wesighit
A its mosmentuem divided by its velocity the work done in lifting & ona metre
B the gravitational force an il ther property that resists ils accalaration
c tha padll of the Earth on i its mass divided by the acceleration of froe fall
0 | the propedy thal resisls 25 acoaleration the pull of the Earth on it

10 An astronaut of mass m in & spacecraft experiencas a gravitational force F = mg when stationary
an the launchpad.

What 5 the gravilational force on the asironaul when the spacacraft is launched vertically
upwards with an accalerabion of 0.2g7

A 1.2Zmyg B myg C 0.8mg D O

23
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October/November 2013 (13)

10 A maving thorium nucleus Iri'l'h sponfanaously amils an a-particle, The nuclaus formed is a
radium nucleus *5Ra, as shown.
=Th

before emission -—O

after emission -—O wRa  jHe o—

Which statement ks correct?

A The kinetic enaengy of the a-particle equals the kinetic energy of the radium nucleus,

B The momentum of the «-particle equals the momentum of the radium nucleus.

G The tolal momentumn before the emission equals the tolal momentum alter the emission.
D The velocity of the c-particle equals the velocity of the radium nucieus.

11 An isclaled system consists of two bodies on which no exiernal forces acl. The two bodies collide
with each other and stick together on impact,

Which row comectly compares the fotal kinetic energy and the total momentum of the bodies
before and afler the collision?

total kinetic energy before total momentum before
and after the coliision and after the collision
-4 different differant
B diffarant the same
C thie same different
D the same the same

1E A mass accekerates uniformiy when the resultant force acting on it
A s zero.
B is constanl but not zedqo,
C increases wnifarmly with respect to time
D s proportional o the displacement from a fixed point,

24
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12 A lead pallet of mass 10.0g is shot harizontally into a stationary wooden block of mass 100g. Tha
pellet hits the block with an impact velocity of 250ms™". It embeds itself in the block and it does
niot emerge.

impact velocity of
250ms™"

e

lead palled
of mass 10.0g

stationary woodan bliock
of mass 100g

What will be the speed of the block immediately after ihe pellel 5 embadded?
A 23msg™’ B 25ms’ C 75ms”’ b Tams'

May/June 2014 (11)

9 An object of mass 4.0kg moving with a speed of 30ms" sirkes a stationary object in an
inglastic collision,

Which stalement is corract?

A Afer collision, the total kinetic anangy is 18

B After collision, the total kinetic energy is kess than 184,
C Before collision, the totad kinaetic energy 1s 12.J

D Before colision, the total kinelic energy i less than 12,

10 The graph shows how the momenium of 8 motorcycde changes with time.

momentum
kg™

UIZI i0
timals
What is the resultant force on the molorcycla?
A 50N B 500N C 2500M D S5000MN

25
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May/June 2014 (12)

8 A resultant force causes a body to accelarate.
What is equal to the resultant force?
A lhe acceleration of the body per unil mass
B the change In kinetic energy of the body per unit fimea
C 1he change in momenium of the body per unit time
O the change in valocity of the bady per unit time

8 A ship of mass 8.4 = 10"kg is approaching a8 harbour with speed 16.4ms". By using reverse
thrusd it can maintain a constant total stopping force of 920000 N,

Haow long will it take to stop?
A 15 seconds
B 150 seconds
C 25 minutes
D 250 minutes

10 A tracior of mass 1000kg is connecltad by a iow-bar 1o a trailer of mass 1000kg. The total
resistance 10 motion has a constant value of 4000N, One quarner of this resistance acls on the
{railsr.

When the tracior and frailer are moving along horizontal grownd at a constant speed of 6ms™,
what |z the force exeried on the iractor by the tow-bar?

A ON B 1000N C 3000N O 4000

May/June 2014 (13)

10 A lennis ball 5 dropped onlo a table and bounces back up, The table exerts a force F on the ball

Which graph baesi shows the variation with time § of the force F while the ball is in contact wilh the
tabila?

A B c D

26
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11 A resultant force of 10N acls on a body for a time of 2.05.

Which graph could show the varation with time { of the momentum o of the body?

1
20
plkgms™
15+

iis

12 A stationary body explodes into two components of masses mand 2m.

The components gain kinetic energles X and Y respectively

- T ]
moves with moves. with
kinetic engrgy X kinetic energy ¥

What is the vabue of the ratio : )

A

- |

.1
4 2

October/November 2014 (11)

7 What is the principle of conservation of momentum?

Force 13 equal to the rate of change of momentum.

Momentum is the product of mass and velocity,

The total momentum of a system remains constant provided no external force acts on it.

The total momentum of two bodies after collision is equal to their total momentum before
collision.

OO0 o »

27
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8 Water is pumped through a hose-pipe at a rate of 90kg per minute. It emerges from the
hose-pipe horizontally with a speed of 20ms ™",

Which force is required from a person holding the hose-pipe to prevent it moving backwards?
A 30N B 270N C 1800N D 10800N

8 Two raibway trucks of masses m and 3m mowve towards each other in cpposite directions with
speads 2v and v respectively, Thase trucks collide and stick together,

What is the speed of the trucks after the collision?

A B ¥ C v D

i d
2 4

B

October/November 2014 (12)

T What is the principhe of consarvation of momaniem?
A Force is equal 1o the rate of change of momernium,
B Momentum is the product of mass and velocity.
C The lotal momentum of a system remains constant provided no external force acts on it.
8]

The total momentum of two bodies after collizion is equal to their ioial momentum before
collision.

B ‘Waler is pumpad through a hose-pipe al a rate of 80kg per minute. It emerges from the
hose-pipe horizontally with a speed of 20m s’
Which force is required from a person halding the hose-pipe 1o prevent il moving backwards?
A 30N B 270N G 1800M D 10 800N
8 Two railway ftrucks of masses m and 3m move towards each other in opposite directions with
speeds 2v and v respactively. These trucks collide and stick together.
What is the speed of the trucks afier the collision?

Vv ¥
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October/November 2014 (13)

8 A ball is released from rest on a smooth slope XY.

It moves down the slope, along a smooth horizontal surface YZ and rebounds inelastically at Z.
Then it moves back to Y and comes to rest momentarily somewhere on XY.

Y Z

Which velocity-time graph represents the motion of the ball?
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LimYC

9 A man '.nrjighs 240N on Mars where the acceleration of free fall g is 4ms™. On the Moon,
gis2ms™,

Which statemant is cormact?

A The man has a mass on Mars of G0M.

B The man has a mass an e Moon of 120 k.
€ The man weighs 120M on the Moon.

D The man weighs 240N on the Moon,

10 A body experences a varying resultant force that causes its momentum o vary, as shaown in the
graph.
Ad which point does the resultant farce have the largest valua?

[
mamentam o

A fime

11 A golf ball of mass m is droppad onlo a hard surface from a haight b, and rebounds o a haight
b

Thie momsentum af the golf ball just as it reaches the surface is different from its momenturm just
as il leaves the surface

What iz the lodal change in the momentum of the golf ball batwean these two inslants? (Ignore air
rasistance.

A m2gh, - m,/2gh,
B my2gh, + m,‘l"Egh,
C  myf2g(h - )

D my2gih + hy)
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LimYC

May/June 2015 (11)

11 A molecule of mass m fravelling at speed v hits a wall im a direction perpendicular to the wall. The
collishon is elastic.

What are the changes in the momentum and in the kingtic energy of the molecule caused by the

collision?
change in change in
momentum | kinelic enargy
A 0 o
B o mwv®
cC 2mv o
D v o

May/June 2015 (12)

10 A firework rocket i5 fired werlically upwards. The fuel bums and producas a conslant upwards
force on the rockel, After § seconds there is no fuel lefl. Air resislance is negligible,

Whal i the acceleration befare and afler 5 seconds?

before § seconds after & seconds
A constan constant
B constant Zan
C increasing constant
D increasing ZErD

11 Trolley X, moving along a horizontal frictionless track, collides with a stationary trolley Y. The two
trolleys become attached and move off together.

Which statement about this interaction is correct?

A

B
Cc
D

Some of the kinetic energy of trolley X is changed to momentum in the collision,
Some of the momentum of trolley X is changed 1o kinetic energy in the collision,
Trolley X loses some of its momentum as heat in the collision.

Trolley X shares its momentum with trolley Y but some of its kinetic energy is lost.

+6018 -375 2833
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LimYC

12 An astronaut throws a stone with a horizontal velocity near to the Moon's surface,

Which row describes the horizontal and vertical forces acting on tha stone after releasa?

horizonial force vertical forca
A constant constant
B constant decreasing
c 2Bl constant
D 280 decreasing

13 Newlton's third law of motion is often summarised as 'Every action (force) has an equal and
opposite reaction.’

A book rests on a table.

I the weight of the book is the "action’ force, what is the ‘reaction’ force?
A the pull of the book on the Earth

B the pull of the Earth on the book

C the push of the book on the table

D the push of the table on the book

May/June 2015 (13)

9 A body falling in a uniform grawtational field encounters air resistance. The air resistance
increases until terminal velocity is reached.

Which factor does not affect its terminal velocity?
the density of the air

the height from which the body falls

the mass of the body

the shape of the body

o O @ »

10 Which of the following is a statement of the principle of conservation of momentum?
A Momentum is the product of mass and velocity,
B In an elastic collision, momentum s 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.
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LimYC

11 A moving object strikes a stationary object, Tha collision is inelaglic. The objects move off
tegethes,

Which row shows the possible values of total momeantum and total kinetic energy for the system
before and after the collision?

tatal momenium icdal momanium total kimnatic iodal Kinedic
befare collision after colligion engrgy before energy afler
Ikgms™" fkgmsg™” collision! J colligion { J
A & 2 a0 Ao
B & G 30 a0
c & L a0 ao
D ] L ai a0

12 Two balls X and ¥ are moving towards each other with speeds of Sms’ and 15ms™
respaciively.

Ems! 15ms’

X L

They minka a perfectly elastic head-on collision and ball ¥ moves to the right with a speed
of Tms ™.

What is the spead and direcion of ball X afler the collision?
3ms" to the laft
13ms™ to the left

0 m

Ims™ to the right

13ms™" to the right

October/November 2015 (11)

8 The water surface in a deap well is TE.Om balow the top of tha wall. A parson at the top of the
wirll drops a haavy stong down (s aedl,

Aur resistance s negligible. The speed of sound in the air i3 330ms ™,
¥What is the time interval betweean the pereon dropping the stone and hearing it hitting the water?
A 3758 B 3993 C 4.19s D 4.22s
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LimYC

10 A golf ball is hit by a club. Tha graph shows the variation with time of tha force axered on the ball
by the club.

force

i
0 time

¥Which quantity, for the time of contact, cannot be found from the graph®?
the average force on the ball

the change in momeanium of the ball

the contact tirme bedween the ball and the dub

2 O B B

the maximum acoeleraton of the ball

11 A glider of mass 1500 kg is launched from rest on a siraight and level track using a catapull. The
graph shows the variation with timea of the resultant force,

AR 4

04— | \
2.0 1

i ' i T T ]
10 15 20 25 30 35 40

/

]
tima/s

Whal = the speed of the glider when the resultant force acting on it reaches zero?
A 133ms™ B 200ms™ C 250ms” D 267ms’

12 Which siatemant about a ball that sinkes a lennis racket and rebounds 5 always correct?
The total kinetic enengy of the ball s conserved,

Thie total kinetic energy of the system is consenved.

The total momenium of the ball Is consened.

2 060 m »

The total momeantuem of the system is consened.
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October/November 2015 (12)

8 A ball is released from resi above a horizontal surface. It strikes the surface and bounces several
timas.

The velocity-time graph for the first two bounces is shown,

i
3004---—----—------
velocity
ims™" 200-------- Craeet el i a0l
0 i
o 0.30) 0.50 0.70  time/s
B N 1 1 [ [P
What is the mazimum height of the ball after the first bounce?
A 020m B 025m C 045m D O0B85m

10 A bus fakes a time of 255 to reach a constant speed while travelling in a straight line. A graph of
speed v against time { is shown,

]

—r— T
0 5 1015 20 25
tis

Which graph shows tha varation with [ of the resultant force F on tha bus?

A B c (1]

I ] L] I 1 ﬂ 1 1 I 1] ] n I
0 & 10 15 20 25 0 5 1015 20 25 0 5
iis ii's

] ] I 1 ﬂ 1 I I ¥ 1
1D 15 20 25 0 5 1015 20 25
ifs ii's
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LimYC

11 A single horizontal force F is applied o a block X which is in contact with a separate block ¥ as

shown.
E
[—— b4
k)
AT LT LSS v

The blocks remain in contact as they accelerate along a8 horizontal frictionless swrface. Ak
resistance s negligible. X has a greatar mass than Y.

Which statement is comect?

The acceleration of X is equal to force F divided by the mass of X_

Tha forca that X axerds on Y i5 equal to F,
G The force that X exeris on Y is lass than F.
D The force that X exerts on Y is less than the foros thatl Y axerls on X,
12 A mass of 0.20kg is suspended from the lower end of a light spring. A second mass of 0.10kg is

suspended from the first mass by a thread. The arrangement is allowed to come into static
gquilibrium and than the thread is burned through,

s T
SprEng
0.20kg
thread —
0.10kg

Al thiz instant, what is the upward acceleration of the 0,20 kg maes? (Assume g = mma'ﬂ.]

A 50ms? B 67ms® C 10ms? D 15ms?

13 An object of mass m travelling with speed v has a head-on collision with another object of mass
m travelling with speed v in the opposite direction. The two objects stick together after the
collision.

What is the total loss of kinetic energy in the collision?

A0 B Imv' c m? D 2mv?
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LimYC

14 Two identical spheres X and Y approach each other with the speeds shown and undergo a head-

on elastic collision.

: 4ms™' 2ms"C

What are the velocities of the spheres after the collision?

sphere X sphere Y
A | Oms! 2ms?' —
B 2ms”’ — 4ms! ———
Cc 2ms”? -— 4ms! ———
D ims’' -—— 2ms' —

October/November 2015 (13)

12 Two equal masses X and Y are moving towards each other on a frictionless air track as shown.
The masses make an elastic collision.

50cms! air track
—

Which row gives possible velocities for the two masses after the collision?

velocity of X velocity of Y

20cms™ to the right

zZernn

o0 o »

10cms ' to the night
20cms ' to the left
30cms to the left

10cms to the right
zero
50cms™ to the right

13 Which statement I3 comect with reference 1o perfectly etastic collisions between two bodies?

A Meibher total momantum nos odal kinetic enargy need be consarved bul total enangy must ba
ConsErwid,

B Total momentum and tofal enengy are conserved but total kinetic energy may be changed
into some other form of enengy.

€ Total kinetic energy and fotal energy are both conserved bat tolal momeantum s comsenved
anly il thi bwo bodias have equal masses,

D Total momentum, botal kinetic energy and total energy are all consered.
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14 Which statement best describes a couple?

A a pair of forces of equal magnitude acting in opposite directions which produce rotational
motion but not translational motion

B a pair of forces of equal magnitude acting in opposite directions which produce transiational
motion but not rotational motion

C a pair of forces of equal magnitude acting in the same direction which produce rotational
motion but not transkational motion

D a pair of forces of equal magnitude acting in the same direction which produce translational
motion but not rotational motion
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