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The correct answeris C because:

e The equationrelating force, Fand acceleration ais from Newton's
second law:
o F=ma
e Atanaccelerationof 2msthe forceis therefore:
o F=5.0x2=10N
e Fromthe graph, this gives a time of:
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Always use the graphin a question to help you answer it. You might start
vV —il
with a = A but thenwonderhow to find vand t. Use the graph to find

the time for the correct force.

Take a close look at the scales on both graphs. Although the vertical scale
goesup inunits of 2N persquare, the horizontal scale is 0.25 s per square

1
(eachsquareis E =0.25). This, aswell as the units, should always be

double checked from the graph. Remember to use aruler, or straight
edge, to make sure you're reading the most accurate value.
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The correct answeris A because:

In this explosion, as with any, momentum must be conserved
The conservation of momentum states that:
o The total momentum before the explosion = The total momentum
after the explosion (in a closed system)
Momentum, pis defined by:
o p=mvwhere misthe mass and vis the velocity
Before the explosion:
0 Pperore= 0 (since the mass ZMhasa v=0ms ' atrest)
After the explosion:
© Pafter=(2Mx Vam) - (Mx viy)
o Theywill both be travelling at different speeds because they
have a different mass
Therefore, from the conservation of momenturm:
o O0=(2Mx vag)-(Mx vy
o Mvpy=2Mvay,
© Vin=2Vam
Therefore, the ratio of momentums is:
momentumof 2M My,
momentum of M 1 v, |

=4

The ratio of kinetic energy is:

1

= 2
kinetic energy of 2M 2 EM'(vjm)
kinetic energy of M~ %ZM("M)E

E(VM)? 1

4[v2m)3 3

You do not know the final velocity of the particles after the explosion, so
must use conservation of momentum first to calculate this. The ratio of
the momentums should be the easiest to notice because the momentum
before the explosion is O since the 3Mmassis at rest. Therefore, the
momentum of the 2Mand Mmass must be equal inmagnitude but
opposite in direction, this would always give a ratio of -1.
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The correct answeris D because:

e Anelastic collisionis where kinetic energyis conserved

e The directioninwhich the objects move after the collision is not
important

e Thisis because kinetic energy is defined by:

1
o KE= —m#

2

¢ \Where visthe speed of the objects
e Speedisascalar quantity and is the magnitude of the velocity
o This means that whatever direction the objects go in, theirspeed
willnot change

Therefore, option Dis correct

Aisincorrect the ball has aninitial kinetic energy with

ds

B&Care
incorrect as

speed vbut since the mass mof the ball
doesn’t change, and its reaches a lower
height afterwards, this means thereis
less KE to convert to GPE after the ball
has bounced. This means the KE after
bouncingis smallerthanitsinitial K

when the objects link together, their
speedwill be the same afterwards and
the total mass will be the combined mass
of both trucks/particles. When they first
combine, there is energy lost to internal
energy to do this, leaving less kinetic
energy for the combined objects after
the collision

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

E=l

Exam Papers Practice

4

The correct answeris B because:

e Theforce, Fexerted onthe wallis given by:
Ap  mdv mfvfm e
At At At
¢ Rearranging for vgna gives:
o FAt=m(Vna - Vinitiat) = MVfinal — MVipitial

FAt +mvmm;

o=

Q Vnar = p

e |mpulseisequalto:
o Impulse =Ap= FAt

e Therefore, the equation can be writteninterms of impulse with:

+
1 mvir:iﬁai
O Vhnai = N

Ais the mass mhas not been multiplied by the
incorrectas Viiar

Cis the mv;;shas beensubtracted on both

incorrect as sideswhenrearranging for vgs4,, instead
of adding

Dis the mass mhas not been multiplied by the

incorrect as |Viirizrand the mvi,srhas been subtracted
on both sides whenrearranging for vsna,
instead of adding
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The correct answeris A because:

e Momentum, pis defined by:
o p=mv
¢ |nprojectile motion, the velocity is split into its vertical and horizontal
components
o The vertical component of the velocity at P = O (this is the very top
of the parabola)
o The horizontal component of the velocity =10 ms™
e Therefore, the momentum will only be due to the horizontal
component of the velocity
¢ Since the stoneislaunched at anangle:
o Horizontal component of velocity, 4 =10 sin @
e Therefore, the momentum of the stoneat Pis:
o p=musin@=(0.5x10)sin @
¢ p=5sin@

Bis the horizontal component of the initial
incorrect as velocity has not been takeninto account

Cis cos @willbe the initial vertical companent

incorrect as |of thevelocity, notheorizontal. The vertical !
velocity willlbe O at point P and constantly
changes throughout the projectile motion

Dis although the vertical component of the

incorrect as velocity is O, there is still a horizontal
component of the velocity which means
the stone will still have some momentum

This question links resolving vectors, projectile motion and momentum.
Make sure you're comfortable with resolving vectors into their
componentsinorder to tackle the medium to hard questions.
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hofizonkak component
10sin0
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In projectile motion, the horizontal component always stays the same
throughout the motion. The vertical velocity willchange from maximum to
O at the top, and back to a maximum againasthe object moves under the
influence of gravity (and is therefore accelerating and decelerating). This
accelerationdoesn’t affect the horizontal velocity.

The correct answeris Bbecause:

¢ The principle of momentum states that;
o The totalmomentum before a collision = The total momentum
after a collision(in a closed system)
¢ The momentum, pis given by:
o p=mvwhere misthe mass and vis the velocity
e Therefore, since the trucks are identical, they both have mass m
e The momentum before the collisionis:
O Ppefore=Mx2v=2mv
e OptionBisthe only scenario where the momentum after the collision
is also equal to 2mv
e Takingthe left direction as positive gives:
o 2mv=2mv
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Ais Pafter = Mmv— mv= 0, therefore, pis not
incorrect as conserved

Cis Dasfter = 2mMv+2 mv=4 mv, therefore, pis
incorrect as \not conserved

Dis Pafier = —2mv, therefore, pis not
incorrect as conserved

The important part of this questionis that momentum is a vector
therefore the direction in which the trucks move in must be taken into

account.

It doesn’t matter which direction is takenas positive (the mark scheme
assumes the left, because that is theinitialdirection of the truck).

The correct answeris D because:

» Momentum, pisdefined by:
o p=mvwhere mis the mass and vis the velocity of the ball
* Theimpulseisdefinedas:
o I=Ap=mVanar —Vinitiar)
» The horizontal component of the velocity of the ballis given by:
o vcos#f
» Therefore, if the right is considered the positive direction, the impulse
is:
o [=m{-vcos 8- vcos B)
o I=-2mvcos @
» The magnitude of the impulse is:
o I=2mvcos @
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Ais the sign change has not been taken into
incorrectas accountinthe (Vans— Viniriar) part of the
impulse formula

Bis the velocity has not been splitintoits
incorrectas components

Cis thisis the vertical component of the
incorrect as \velocity, and not the horizontal

The horizontal component of the velocity is considered for the impulse
because that is the component which hits the walls. The velocity vectoris
resolved intoits vertical and horizontal components as shown below:

Vertical —___
component

Horizontal -
component

Itis good practice to label the diagram or draw your own sketch if you are
unsure whether the components should be sin 8orcos 6. Don'tlet the -
sign confuse you inyour answer. The question says magnitude and its
magnitude would be without the minus
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The correct answeris C because:

e Impulseis defined by:

o Impulse = Ap=areaunder aforce-time graph
Momentum is given by:

o p=mvwhere mis the mass of the object and visits velocity
The impulse from the area under the graphiis:

1 1
o (E x/x8)+(—x/x8)=/x8=56Ns

.
e Therefore:
o Ap=b6=mv
e Rearranging for velocity vgives:
5.6 .
o v= - ms
Ais only the area under half the graph has
' t 1 1
g beenconsidered (— x 7 x 8)instead of (

2 2
1
x 7 x 8) +( 7 7x:8). This givesan impulse
of 28 Nsinstead of 56 N s

Bis the impulse hasn't been divided by the
incorrectas massof 4.0kg

Dis the areaunder the graph has been
incorrect as |calculated as (7 x 8) + (7 x 8) giving an
impulse of 112N sinstead of 56 Ns

Although impulse is Ap(change in momentum) instead of just pas
calculated in this mark scheme, since the object is initially at rest, the initial
velocity u= 0 and thereforeitsinitial momentumis also O. This means Ap
just considers the final velocity v.

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

F/E Page 10

Exam Papers Practice

The correct answeris A because:

» Anelastic collisionis one where kinetic energy is not conserved
» However, momentumis always conserved in a closed system,
whether or not kinetic energy is
o Therefore, momentumis conserved in aninelastic collision

Bis impulse is the change in momentum
incorrect as
Cis the direction of an object changesits

incorrect as velocity, which changesits momeantum
and therefore its changeinmeoementum
(impulse)

Dis impulse depends onthe speed / velocity

incorrect as of an object aswell. A heavy object
moving slowlycan have the same
impulse as a light object moving very
fast
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The correct answeris Abecause:

e Sincethe collisionis elastic, this means that kinetic energy is
conserved
e Therefore:
o Total kinetic energy before the collision = Total kinetic energy
after the collision

e Thekinetic energy before the collisionis:

1 1 1 0
) Emvz+5{2m}[zwz= Emv2+4mv2=5 mve

e Thekinetic energy after the collision is:
1 1
o Em{21.42+ ) (2m)V2 = 2mvE+ ml2
e Equatingthe kinetic energy before.andafter gives:

9

o E mve = 2mve + mi/2

9
o S V=274 12
e Rearranging for the finalspeed of the Zmball gives:

5
i )
GZVZ_V
. v
o Ev_

Bis the squareroot hasn't been takenin the
incorrect as [final part of the calculation

Cis when calculating the initial kinetic energy

incorrect as |of the 2mmass, the velocity has not been
squared i.e has been calculated as 24
instead of (2% = 412
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Dis the squareroot hasn't beentakeninthe

incorrect as final part of the calculation and when
calculating the initial kinetic energy of the
2mmass, the velocity has not been
squaredi.e has been calculated as 2v2
instead of (212 = 412

Remember to substitute carefully into the kinetic energy equation,
especially with the velocity being squared! It is a very common mistake to
substitute incorrectly and not square the velocity.

For more help visit our website www.exampaperspractice.co.uk


https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

