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The correct answeris A because:

o Newton's first law states that an object remains at rest, or moves with
constant velocity, unless acted on by aresultant force
¢ This means that since the block has a constant velocity, it has no
resultant force
o Thiseliminates opticnsBandD
¢ The force sliding the block down the plane is its weight component W
sin 8
e The forceresisting its motion up the planeis the friction force F
s Fortheresultant force to be O, these two must be equal
o Therefore, F= Wsin@

Sin 8and cos Bare mixed up a lot for the components of the weight. The
weight (Wor mg) can be splitinto a component perpendicular to the
slope (Wcos 8 and parallel to the slope {Wsin 8). To remember the one
thatis ‘cos’, think of ‘the cos sandwich ire:the cos component that
‘'sandwiches’ the angle 8between the vector and the original Wvector.

The correct answeris B because:

e Newton's third law states that whenever two bodies interact, the
forces they exert on each other are equal and opposite and of the

same type
o Inotherwords, if object Aexerts a force onobject B, then object
B exerts an equal but opposite force onobject A
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s Therefore, the forces must:
o Thesametype
o Oppositeindirection
o Equalinmagnitude
» The only force pair that satisfies all three conditions in optionB

Aisincorrect as the weight of the book is the gravitational force from the
earthon the book, and the force of the book on the table is acontact
force. They are inthe same direction, and have the same magnitude, so
they are not a Newton's third law pair.

Cisincorrect as weight and normal reaction are two different types of
forces (weight is gravitational and reaction forceis a contact force), and
they also act on the same body (the'book). Therefore, they cannotbe a
Newton's third law force pair. Thisis the most comman misconception of
this law.

Disincorrect as these are three objects in this scenario (book, Earth and
table), instead of two which is required for the Newton's third law force
pair.

The correct answeris C because:

» Consider Newton’'s second law for both masses separately
o Resultant force = mass x acceleration(F= ma)
o Bothmasses have the same acceleration, sandtension T

a

e
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Formass m:
o mg- T=ma(Equationl)

Formass M.
o [-f=Ma(Equation 2)where fis the frictional force from the

surface

Rearranging for tension Tin equation 2 gives:
o [=Ma+f

Substituting this equation for Tinto equation 1:
o mg-(Ma+fl=ma
o mg-Ma-f=ma

Rearranging for acceleration, a:
o mg-f=ma+Ma=alm+M)

Once you have learnt this technique for solving simultaneous equations
by substitution masses on a pulley, youwillnotice exam questions require
asimilar approach each time. This is avery common exam question. Take
great care with your algebra, watch out for minus signs outside brackets -
remember to multiply all variables in the brackets by the minus sign,
otherwise, you will get an answer that looks like distractor option B!

4

The correct answeris C because:

e Thetwo strings have a tension force that acts up towards where the
strings are fixed

e Inafree-bodydiagram, all the vectors are represented by arrows,
with the arrow head in the direction of that vector

e Sincethetension Tis equalinboth strings, the tension vector arrows
must be the same length

e Thediagram that satisfies all three conditionsis option C

Aisincorrect as the arrows for the tension forces are the wrong way
around.

Bisincorrect as the arrow is missing for the Wforce.
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Disincorrect as the strings have equal tension 7, so both arrows for
tensionneed to be the same size. The second one here is shorter than the
first, indicating it has a smaller tension.

The correct answeris B because:

* The maximum coefficient value of static friction x_is higher than the
coefficient of dynamic frictionu ,

o Dynamic friction acts when the objectis moving
¢ The coefficient of friction has to be avalue between O and |
* The pairofvalues that satisfies these conditions is option B

Aisincorrect as;.-;d > ,uswhich isneverthecase

Bisincorrect as “ > lwhich cannot be the case, it canonly be between O

and]l

Cisincorrectasyu , > 1lwhichcannot be the case, it canonly be between O

and]l

d

These values can be seenon acoefficient of friction graph:

FRICTIOMNAL
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M
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The correct answeris C because:

s Sincethetop of the ladderisin contact with the wall, there is a normal
reaction force from the wall on the ladder
o The normalreactionforceis always perpendicularto the surface
o Therefore, thisis an arrow horizontally to the left at the point of
contact between the ladder and wall
¢ Since theladderis uniform, its weight acts vertically downward from
its centre of mass
¢ Since the bottom of the ladderisin contact with the ground, thereis a
normal reaction force from the ground to the ladder
¢ Since the ground isrough, this means there is a frictional force on the
bottom of the ladder
o |ftheladderslipped, the bottom of it would move to the left asit
falls into the wall
o This means the frictional force isinthe oppasite directioni.e. to
theright
¢ The diagram that satisfies all these conditions is option C

Aisincorrect as there should only be the arrow to the right on the bottom
of the ladder showing thefrictionalforee there is no arrowto theleft

B is incorrect as the normal force from the wall on the ladderis
perpendicular to the wall, thereis no force going down the wall

Disincorrect as the normal force from the wall on the ladderis
perpendicular to the wall, thereis no force going along the ladder AND
there should only be the arrow to the right on the bottom of the ladder
showing the frictional force, there is no arrow to the left

Always check that the friction forceis in the opposite direction to which
the object willmove in.
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The correct answeris D because:

e Theequationfordynamic friction, fis:
o f=urR
e Since the friction force acts between the block and the trolley, the
reaction force Rupwards on mis equal to the weight of m
o R=mg
e Therefore the frictional force is:
o f=pmg
e The question asks for the accelerationof the trolley. Newton's
second law states:
o F=ma,where Fis the resultant force onan object, mis the mass
of the object and ais its acceleration
e Theonlyforce thatis onthe trolleyis the frictional force, therefore,
this is the resultant force on the trolley
e The acceleration, aonthetrolleyis:
g e I
M M
Aisincorrect as theforce Fis not a force that is anthe trolley. It is only on
mass mso does notaffectits acceleration

Bisincorrect as the question asks about the acceleration of the trolley, so
itis mass Mof the trolley that should be in Newton's second law equation

Cisincorrect as the force Fdoesis not a force thatis onthe trolley, only
onmass mso does not affectits acceleration and the mand Mare the
wrong way around in the fraction

The force Fhere is a big red herring. The important part of this questionis
to check which object it asks the acceleration for. This would be a very
different question had it asked about the acceleration of the block of
mass minstead, so remember to read the question carefully!
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The correct answeris Abecause:

e The maximum static frictional force between the sled and surface just
before it movesis:
o F__=u Rwhere Risthenormalreactionforce and u_is the
static L 5

coefficient of static friction
e Since the sledis not moving vertically up or down, Ris equal to the
combined weight of the child and sled
o R=W=400N
e Therefore, the maximum static frictional force is:
© Fararie=0.50x400=200N
e Once thesledis in motion, the dynamic frictional force between the
sled and surface whilst its movingis:
© Faynamic = By R
e Substituting inthe values gives:
© Faynamic =0.30x400=120N
Therefore, the minimumresultant force on the sled and child is:
o 200-120=80N

B is incorrect as thecalculationisincorrectly 120-200 and ignored the
minus sign

Cisincorrect as the net force has been calculated as the sum of the
forcesinstead of the force when stationary minus the force when moving

Disincorrect as since the sled moves fromrest it must have accelerated
to do s0, since the question does not mentionit travelling at constant
speed thereis therefore aresultant force onthesled (anditis not O)

This scenario should be treated as whilst the sled is stationary, then when
the sled is moving separately. This is because the dynamic and static
friction are different values.
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The correct answeris Bbecause:

Forceis avector, so thisis treated like vector addition
Giventwo coplanar forces:

o The maximumresultant force is the sum of the forces

o The minimum resultant forceis the difference betweenthe

forces

Forthe two forces 11N and 7 N therefore:

o Maxresultantforce:1M+7=18N

o Minresultantforce:11-7=4N
Therefore:

o AN<=Resultantforce=18N
SinceoptionBof INis <4 N, itistherefore not a possible resultant of
these two vectors

The values in between the maximum and minimum resultant force come
from the fact that the forces could be at an angle to each other.
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Forthe resultant force at angle, the vector addition is done from addition
acomponent of the vectorinstead thatis in the same direction as the
othervectoritis being added too. The last example gives a magnitude of:
7+11cos(30)=16.5N. The vertical component has been taken because
this is the same direction as the 7 N force. The direction of the resultant
force will be somewhere inthe middle of both of the individual vectors.

10

The correct answeris D because:
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» The boxes are moving at aconstant speed
» Since accelerationis the rate of change of velocity, at constant
speed this means they have O acceleration
» Newton's first law says that a body will move at a constant velocity
unless aresultant force actsonit
o Therefore, since the boxis moving at aconstantspeedina
straight line, the resultant force onit must be zero

At first glance, the answer to this question looks like it will be C. This is why
it's very important to make sure to read the question properly. Often,
seemingly complicated questions are simplified by a very straightforward
application of Newton's laws!

n

The correct answeris C because:

» Thekinetic energyis given by the equation
1
o Emvz
» Thelinearvelocity, vis given by the equation
o V=wr =27fr
= Substituting the equation for vinto the kinetic energy equation gives
1 1
o Emr{Z nfr)’ = Em4ﬂzﬁr2

» The 4 andthe 2 cancel outto give
o 2mr?m2f2whichis optionC

When variables are multiplied together in algebraic equations, your final
answer might appear in a slightly different order. So although it may look
like your answer is not one of the options, always double check whether
the variables are just given in a different order. For example r2m m22f2
would stillbe option C.
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12

The carrect answeris D because:

» The centripetal force, Fis calculated using the equation:

mv
o F=

¥
The radius of the circular orbit of the ball is the length of the string, r=
O.1m
The velocity, vis defined by:

2mar
o V=rfld= T

Substituting in the values gives:

o v=2%%1_p2x10=2mse’!

10
Substituting in the values gives us

0.05x (23 g.05 x 4
g = o [ — = 288

A isincorrect as the velocity vhas not been squared. The formula says +*
and not just v

Bisincorrect as both the mass and velocity have been squared. The
formula says v and not (mv)

Cisincorrect as (mvhasnot beendivided by radius r. The-formula states:

'i'i'!l',‘2

F=

r

0.05 X 4
= .try and

remove the decimals by multiplying the numerator and denominator 100.

This would give 2= = 2= 2. Only to multiply the 0.05 or the 4 by 100, and

not both, since they are multiplied together anyway.

To make the fraction easier to calculate with decimals

13

The correct answeris C because:

» Linearvelocity is defined by the equation:
o Vv=rw
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Comparing vforbothXandY:
o Xivy=rw=3Lw
o Yiw=rw=Lw
SO, vy = vy
Centripetal accelerationis defined by the equation:

22
o 3= mrp

Comparing aforbothXandY:

mut - ﬂz{ELw}g - omLZw?

. Fa
o Xg,=—= = =
X 8y - = = SmlLw
mr?  m { Lw) . mLw .
o Yiay=—= =——=mlLw
T L L

e 50, ay=3ay

Aisincorrect as the linear velocity of Svhasnot beensguared the formula

mus my
andnot a=—

r r

for accelerationis a=

B isincorrect as linear velocity and acceleration are not the same for both
X andY because points X and Y sit at different distances from the centre
of the circle

Disincorrect as the radius of Xis 3times theradius of Y and not 2 times

There are quite a few formulas in this topic, but make sure to check your
data booklet for the ones that are given for you!

14

The correct answeris A because:

e First calculate the frequency of the spinning top:

o Frequency is defined as the number of revolutionsin 1 second
Convert five minutes into seconds:

o 5x60=300s
Calculate the frequency:

o Freguency= % = 1—15Hz
e The angularspeed, wis defined as:
o w=2uf

Substitute inthe values into the angular speed equation:

1 in e |
(=] = G Syl
w 2Tr;<15 lsrads
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Bisincorrect as the frequencyis not just ﬁ itis % because thereare 20

revolutions in five minutes

Cisincorrect as the time must be measured in seconds and not minutes.
There should be 5 x 60 seconds in five minutes and not just 5. This means
the frequency has been calculated incorrectly

Disincorrect as thisis the frequency of the spinning top and not the
angularvelocity

Understanding the definition of frequency isimportant - itis the number
of revolutions per second. This question can also be done by:

Finding the time period, T(time takenfor 1 revolution)

300
E_15

Substitute this into the equation w = ET’_’

_2.1?_2:'1'
15 15

Remember back in GCSE how to simplify fractions. This is really important
when working with a non-caleulator paper, since it makes the numbers a
lot easier to calculate with.

E.g. To simplify %

1. Determine the highest commmon factor for both 20 and 300. This is 20
(i.e. 20is the largest number that goes into 20 and 300)
2. Divided the numerator and denominator by this factor

: 5 1
This gives =
15

The carrect answeris A because:
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Angular acceleration, ais defined by the equation:

o a—ﬂm
T At

Fromt=5.0stot=15s
Wf'ﬁd[_ﬂ.‘i- -0 .4
tF-f;  15-5.0
Fromit=1hstot=2hs

- 44 -2.4 3
R Tk i, 2O =0.2rads™2
tr -  25-15

Fromt=25stot=35s

u§_64-4.4 5
o =% i_ -0.2rads™2
tf'ri 35-25

Therefore, the angular acceleration ais constant at = 0.2 rad s 72

=0.2rads™2

change in angular velocicy
change in time

— A .
Bisincorrectas a= &—ﬁ;sc, a= and not just the angular

velocity at one point.

change in angular velocity andisnot equai to the

change in time

B A
Cisincorrectas a= Q—E: 50, 4=

initial angular velocity w.

Disincorrect as ais constant during the whole motionit does not increase
during the motion but remains at 0.2 rad s-2.

The key to this questionis recognising that a = change in angular velocity +
by the change intime. Thisis the angular version to the equationa =
change inlinear velocity / changein time.

16

The correct answeris C because:

e When the massisreleased it travels off at a tangent to the circle
e Gravity will affect the vertical velocity of the mass and accelerate it

downwards

o However, it stillcontinues at a constant velocity in the horizontal
direction

e Therefore, it still follows a parabolic path whenviewed in the vertical
plane
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17

The correct answer is B because:

e The centripetal force on the object is the tensionin the steel rod
o Thisis the force that keeps the object movingin a circle
e Thetensionintherod will be greatest whenitis directly opposing the
weight of the object
e This occurs when the rod is hanging vertically below the centre of the
circle.
o ltistherodthatis keeping the objectincircular motion

Aisincorrect as the tension in the rod will be greatestwhen opposing the
totalweight of the object and not just a component of the weight
downwards at that point. The maximumvaluesof the weight are when the
objectis directly at the bottom of the circle

Cisincorrect as the tension in the rod changes continually as the
centripetal force in the circle. This is because of the changing
components of weight acting on the object at different angles to the
vertical

Disincorrect as the tension inthe rod is least at the top of the circle
becauseitis acting in the same direction as the weight of the object. At
this point, it is the weight that keeps the object moving in a circle, so the
tension can be at aminimum.

This diagram explains the principles behind the maximum and minimum
values of tension, Tin vertical circular motion:
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Object at the top Object at the bottom
ViE—
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18

The correct answeris C because:

¢ Momentum, pis defined by the equation:
o pD=mv
Since velocity is avector, sois momentum
Velocity is defined as the rate of change of displacement
o Sincethedirection of anobject moving in acircleis always
changing, therefore its velocityis also constantly changing
If the velocity is constant changing. then so muchits momentum and
therefore its momentumis not constant
Therefore Cisincorrect
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19

The carrect answeris D because:

e Thetime periodis defined as:
o Thetime takenforanobjectto complete one full orbit

The equation for the time period for Xin circular motionis given by:
2r 1 lar

SR Y™
s Therefore, the time period forYis:
# o nr
2 TY_ 2r 2w
o [vistherefore 4timeslessthan Ty
o Thisis ;

Objects Xand Y follow the same orbital path, so the time period of
their orbits will be the same

This question requires you to considerthe formulae fortime period and
radius and identify the variables involved. The time period equations
come from:

2
e v=wrwhere w=21f= ?"

v 2m

» Therefore, w= =

o

» Rearranging for T'gives T'= P

21

This can also be seen from the

distance

speed =

time
Rearranging, we could see here

__ distance

time :
speed

20

The correct answeris C because:
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e The equationrelating force, Fand acceleration ais from Newton's
second law:
e F=ma
o Atanacceleration of 2m s the force is therefore:
¢ F=5.0x2=10N
e From the graph, this gives a time of:

F/N 30~

20 —\

0 \If tis
SEEsSEar === hi fmmt.
| H |

-20

s t=2.258
Always use the graph in aguestiontohelpyou answer it. You might start
witha = % but then wonder how 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
goes up inunits of 2N per square, the horizontal scale is 0.25 s persquare
(eachsquareis &: 0.25). This, as well 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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21

The correct answeris A because:

¢ |nthis explosion, as with any, momenturm must be conserved
The conservation of momentum states that:
¢ 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

s Before the explosion:
0 Ppefore= 0 (since the mass 3Mhasav=0msatrest)

s Afterthe explosion:
O Pafter=(2Mx Vom) - (Mx Vi)
o Theywillboth be travelling at different speeds because they

have a different mass

* Therefore, fromthe conservation of momentum:

o 0=(2Mx Vay) - (Mx vi)

[n] M V:rn= szzm
O Vim=2Vzm
s Therefore, theratio of momentumsis:
momentum af "2M _ 2Mvg,, A

momentum of .M B M2 19
e Theratio of kinetic energyis:

1 -

=2M| 1 =

kinetic ensrgy of 2M_ 2 ( am)
insti " T

kinetic emergy of M EEM(FEm}Z

2(vam)® 1

4(vam)y? "~ 2

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 explosionis O since the 3Mmassis at rest. Therefore, the
momentum of the 2ZMand Mmass must be equal in magnitude but
opposite indirection, this would always give a ratio of -1.

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


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

F/E Page 20

Exam Papers Practice

22

The correct answeris D because:

e Anelastic collisionis where kinetic energy is conserved
The direction in which the objects move after the collisionis not
important
This is because kinetic energy is defined by:
o KE= :mV?
Where vis the speed of the objects
Speed s a scalar quantity and is the magnitude of the velocity
o This means that whatever direction the objects goin, theirspeed
willnot change
¢ Therefore, optionDis correct

Aisincorrect as the ballhas an initial kinetic energy with speed vbut since
the mass mof the ball doesn’'t change,anditsreaches alower height
afterwards, this means thereisless KE to convert to GPE after the ball has
bounced. This means the KE after bouncing is smaller than its initial KE

B & C areincorrect as whenthe objectslink together, their speed willbe
the same afterwards and the total mass will be the combined mass of
both trucks/particles: When they first combine, there is energy lostto
internal energy to do this, leaving less Kinetic energy for the combined
objects after the collision

23

The correct answeris B because:

e Theforce, Fexerted onthe wallis given by:

F Ap  mdv mrvfm_vmma})
ST e T At

¢ Rearranging for vgna Qives:
o FAt=m(Vsnar - Vinitiat) = MVfinal = MVinitial

FAt -r-mvmm;

@ Vnal = m
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s |Impulseisequalto:

o Impulse = Ap= Fit
s Therefore, the equation can be writteninterms of impulse with:
1 +mviniﬂ}a.!'
@ Vfinal = e
Aisincorrect as the mass mhas not been multiplied by the v,

Cisincorrect as the mv;,i;shas been subtracted onboth sides when
rearranging for vy, . instead of adding.

Disincorrect as the mass mhas not been multiplied by the v,i5and the
MVinitiaihas been subtracted on both sides when rearranging for v,
instead of adding.

24

The correct answeris A because:

¢ 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 m s~
¢ Therefore, the momentum will only be due to the horizontal
component of the velocity
¢ Since thestoneislaunched atan angle:
o Horizontal component of velocity, u=10sin 8
¢ Therefore, the momentum of the stone at P is:
o p=musinB@=(0.5x10)sin @
o p=5sin@

Bisincorrect as the horizontal component of the initial velocity has not
beentakeninto account.

Cisincorrect as cos 8will be the initial vertical component of the velocity,
not horizontal. The vertical velocity will be O at point P and constantly
changes throughout the projectile motion.
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Disincorrect as although the vertical component of the velocityis 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.

honzonkol CamMponeNnt
10506

\erncal |0cos & - (e
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|

In projectile motion, thehorizontal compaonent always stays the same
throughout the motion. The vertical velocity will change from maximum to
O atthetop, and back to a maximum again as the object moves under the
influence of gravity (and is therefore accelerating and decelerating). This
acceleration doesn't affect the horizontal velocity.

25

The correct answeris Bbecause:

+ The principle of momentum states that:
o The total momentum before a collision = The total momentum
after acollision(in a closed system)
e The momentum, pis given by:
o p=mvwhere misthe mass and vis the velocity
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Therefore, since the trucks are identical, they both have mass m
The momentum before the collisionis:
O Ppefore=Mx2v=2mv
OptionBis the only scenario where the momentum after the collision
is alsoequalto 2mv
Taking the left direction as positive gives:
o 2mv=2mv

Aisincorrect as pgser= mv- mv= 0, therefore, pis not conserved.

Cisincorrect as paser = 2mv+ 2 mv=4 mv, therefore, pis not conserved.

Disincorrect as paper = -2mv, therefore, pis not conserved.

The important part of this question is that momentum is a vector therefore
the direction in which the trucks move in must be takeninto account.

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

26

The correct answeris D because:

Momentum, pis defined by:
o p=mvwhere mis the mass and vis the velocity of the ball
The impulse is defined as:
o [=Ap=m{Vanar —Vinitial)
The horizontal component of the velocity of the ballis given by:
o vcos @
Therefore, if the right is considered the positive direction, the impulse
is:
o I=m{-vcos 0-vcos )
o [=-2Zmvcos @
The magnitude of the impulse is:
o I=2mvcos @
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Aisincorrect as the sign change has not been takeninto accountin the
(Vanai— Viniriar) part of the impulse formula.

Bisincorrect as the velocity has not been splitinto its components.

Cisincorrect as this is the vertical component of the velocity, and not the
horizontal.

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

Vertical — Vv
component ~ Vsin®

Horizontal —
component

Itis good practice to label the diagram or draw your own sketch if you are
unsure whether the components should be sin 8orecos 6 Don'tlet the -
sign confuse you inyour answer. THe question says magnitude andits
magnitude would be without the minus.

27

The correct answeris C because:

¢ Impulseis defined by:

o Impulse = Ap =areaunder aforce-time graph
e Momentumis given by:

o p=mvwhere misthe mass of the objectand visits velocity
e Theimpulse from the area under the graphis:

1 1
o {E x?x8]+(5x?x8}=?x5=56h]s
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e Therefore:
o Ap=5bé6=mv
e Rearranging for velocity vgives:

Aisincorrect as only the area under half the graph has been considered (

1 1 1
5 / x B)instead of {E x 7 x8)+( 5 x 7 x8). This gives animpulse of 28 N s

instead of 56 N 5.
Bisincorrect as the impulse hasn’t been divided by the mass of 4.0 kg.

Disincorrect as the area under the graph hasbeencalculated as(7 x 8) +
(7 x 8) giving animpulse of 112N sinstead of 56 N s.

Although impulse is Ap(change in momentum) instead of just pas
calculated in this mark scheme, since the objectis initially at rest, the initial
velocity u= 0 and therefore its initial momentum is also O. This means Ap

just considers the final velocity v
28

The correct answeris A because:

e Anelastic collisionis onewherekinetic energy is not conserved
e However, momentumis always conserved in a closed system,

whether or not kinetic energy is
o Therefore, momentum is conserved in aninelastic collision

Bisincorrect as impulse is the change inmomentum.

Cisincorrect as the direction of an object changes its velocity, which
changes its momentum and therefore its change in momentum (impulse).

Disincorrect as impulse depends on the speed / velocity of an object as
well. A heavy object moving slowly can have the same impulse as a light
object moving very fast.
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The correct answeris A because:

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

¢ Thekinetic energy before the collisionis:

1 1 1 9
o " AR o .
o zm#+2(2m1(2w =3 M2+ 4mv2 = zmtﬁ

e Thekinetic energy after the collisionis:

1 1
B = mi2V2 + E{Qm}b‘? =2mv& + m\/2

e Equating the kinetic energy before and after gives:

o %mﬂ:Qm@+mb"2
, %@:zmw

¢ Rearranging for the final speed of the Zmball gives:

9
A )
a2v2_1.r’

p v
o 2'/—

Bisincorrect asthe squareroot hasn't beentakenin the final part of the
calculation.

Cisincorrect as when calculating the initial kinetic energy of the 2mmass,
the velocity has not been squared i.e has been calculated as 22 instead
of 2W? = 42,

Disincorrect asthe square root hasn't been takenin the final part of the
calculation and when calculating the initial kinetic energy of the 2mmass,
the velocity has not been squared i.e has been calculated as 22 instead
of 2W? = 42,

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.
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