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The correct answeris C because:

e Thekinetic energyis given by the equation
1
=] EmV’?
e Thelinearvelocity, vis given by the equation
o v=wr =2nfr
e Substituting the equation for vinto the kinetic energy equation gives
1 1
o Emtz mfr)? = Emﬁrﬁzﬂrz

e The 4 andthe 2 canceloutto give
o 2mr?mif?whichisoptionC

When variables are multiplied togetherinalgebraic equations, your final
answer might appear in aslightly 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 ina different order. For example r2m m22f2
would still be option C.

The correct answeris D because:

e The centripetal force, Fis calculated using the equation:
2
mv

o F=
r

e Theradius of the circular orbit of the ball is the length of the string, r=
0.1m

e Thevelocity, vis defined by:

2
o V=rw=—
r

e Substituting in the values gives:

2 x 0.1

o V= =0.2x10=2ms"!

10

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


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

E=l

Evam Danarc Dractira

e Substituting in the values gives us

F 0.05x(2)2 0.05 x 4 S
" MR 2= W s

the velocity vhas not been squared. The formula says

Aisincorrectas :
v2and not just v

both the mass and velocity have been squared. The

Bisincorrect as
formula says v and not (mw?

mvZhas not been divided by radius r. The formula

Cisincorrect as my2
states: F=

¥

0.05 x 4

01 . try and

To make the fraction easier to calculate with decimals

Page 2

remove the decimals by multiplying thennumerator and denominator 100.

S x4 20
10 10
and not both, since they are multiplied together anyway.

This would give

The correct answeris C because:

e Linearvelocityis defined by the equation:
o V=rw
e Comparing vforbothXand:
o Xivy=rw=23Lw
o Yiw=ru=Ltw
s S50,Vy=3Vy
e Centripetal accelerationis defined by the equation:
my?

o g=
g

e Comparing aforbothXandY:
mv: m(3Lew)? 9mLle?

L s & 2

i - ] = o 3L = A =3mLw
mvi m(lw)? mlle ;5
o Y.ay= gt I 2 =mLw

s S0, a,=3ay
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thelinear velocity of 3vhas not been
Ais squared the formula for accelerationis

incorrect as mv? my
a= andnot a=—
:

linearvelocity and acceleration are not
Bis the same for both Xand ¥ because
incorrect as points X and Y sit at different distances
from the centre of the circle

Dis the radius of Xis 3 times theradius of Y
incorrect asland 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 youl
4

The carrect answeris D because:

e The centripetal force, Fis given by the equation:
2
mv

o F=
!

This is equal to the frictional force

o Since thisis the force that keeps the girl moving in a circle

The linear velocity, vis given by the equation

o V=Lor

2m

o Where, angularvelocity w= T

2mr
So,v= T where Tis the time period

gives

T \2 4l
m( T ) - 71 ma iy
o F= = =
r r T?
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e Rearranging for the time period, T
m4 iy
o

o =
e Substituting in the values to calculate Tgives:
: S0xd4dxmxl 200 m? 1
e 600 "V 600 T\3"

Ais the 2mhasn’t been squared correctly (to
incorrectas |give 41)

4isnotincluded inthe question, asit

Bis
, should be, so the answer is half the size it
incorrect as
should be
Cis The sguare root has not been taken [wi'Eh

incorrectas 'would give Finstead of 7)

The easiest way to divide a fraction by a fractionis to rewrite it as follows:

L

-
4

7z r | y

5 = + rwhere rcan alsobe written as 1 (same for any whole
r “

number)

When dividing by a fraction (er whole number), multiply them together
and flip the numerator and denominator of the second fraction

rl rl 1 rl r
2 " T2 "r TH T2

This makes it easier, since multiplying by two fractions is done by
multiplying the numerators and multiplying the denominators.

Remember that not all the equations willbe in your data sheet. You willbe
2w
expectedtoremember w= T (althoughit is technically in the HL part of

the data sheet, if you carry onto this course).
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The correct answeris A because:

e First calculate the frequency of the spinning top:
o Frequencyis defined as the number of revolutionsin 1second

Convert five minutes into seconds:

o 5x60=300s

o Frequency=

Calculate the frequency:

20 1
900 - 15

The angular speed, wis defined as:
o w=2uf
Substitute inthe values into the angular speed equation:

= 1 2 L
o w= Trxlj.- 1jr;sf. s
the f ' t just : it i 20 b h
Ty e frequencyis not jus 300 itis 300 ecause there

Cisincorrect as

Disincorrect as

are 20 revolutions in five minutes

the time must be measured in seconds and not
minutes. There should be 5 x 60 seconds in five
minutes-and not just 5. Thismeansthe frequency has
been calculated incorrectly

thisis the frequency of the spinning top and not the
angular velocity

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

¢ Finding the time period, T(time taken for 1 revolution)

e ——=lf

20

2

e Substitute this into the equation w= —

2

T
2m

O i —

=15

15
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Remember back in GCSE how to simplify fractions. This is really important

when working with a non-calculator paper, since it makes the numbers a
lot easier to calculate with.

20
E.g. To simplify 300

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

1
3. This gives 15

The carrect answeris A because:

» Angularacceleration, ais defined by the equation:

A
o a=——

At
e Fromt=50stot=15s

“r ~ B0
o a= I’f—ff =152 Y rads

o Fromt=15stot=25s

mf_mf 44-24 N AAEE 2
1R - kT Ly i~
v i i
» Fromt=25stot=35s
G} . — )
ba i 64—-44 i
o a= FoF C 35-3% =0.2rads
I i
» Therefore, the angular acceleration ais constantat= 0.2 rad g2

Aw change in angular velocity
Bisincorrect a= — s0, a= 5 gu - D

At change in time
as

and notjust the angular velocity at one point

Aw change in angular velocity
. §=——50, 8= ager
Cisincorrect At change in time
as and is not equalto theinitial angular velocity

iy
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ais constant during the whole motion it does
not increase during the motion but remains
at0.2rads™?

Disincorrect
as

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

The correct answeris C because:

¢ When the massisreleasedit travels off at atangent to the circle
e Gravity will affect the vertical velocity of the mass and accelerate it

downwards

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

s Therefore, it still follows a parabelic pathwhen viewed in the vertical
plane

8

The correct answeris B because:

e Thecentripetal forceon the objectis the tension inthe steelrod
o Thisis the force that keeps the object moving in a circle
¢ The tensioninthe rod will be greatest whenit is directly opposing the
weight of the cbject
¢ This occurs when the rod is hanging vertically below the centre of the
circle.
o ltistherodthatis keeping the objectin circular motion

the tensionin the rod will be greatest when
opposing the total weight of the objectand
Aisincorrect not just acomponent of the weight
as downwards at that point. The maximum
values of the weight are when the cbjectis
directly at the bottom of the circle

For more help visit our website www.exampaperspractice.co.uk
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the tensionin the rod changes continually as
: ol the centripetal force inthe circle. This is
Cisincorrect ,
because of the changing components of

as , . : :
weight acting on the object at different
anglestothe vertical

the tensionintherodisleast at the top of
the circle because itis acting in the same

Disincorrect direction as the weight of the object. At this
point, it is the weight that keeps the object

as
movinginacircle, sothe tensioncanbeat a

minimum.

This diagram explains the principles behind the maximum and minimum

values of tension, Tinvertical circular motion:

Object at the top
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For abject at the top
2

a mv
\l/ Centripetal force = —— =mg + Ty,

2 2
(o) ~renle
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For object at the botom

Object at the bottom

T Eanioetii foroe=

r

2
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The correct answeris C because:

* Momentum, pis defined by the equation:
o p=mv
Since velocity is a vector, sois momentum
Velocity is defined as the rate of change of displacement
o Since the direction of an object moving in a circle is always
changing, therefore its velocity is also constantly changing
If the velocity is constant changing. then so much its momentum and
therefore its momentumis not constant
Therefore Cis incorrect

10

The correct answeris D because:

s Thetime periodis defined as:
o The time taken for anobject to complete one full orbit
The equation for the time period for Xin circular motionis given by:

fx ol |
o X=—=?=T
* Therefore, thetime periodforYis:
2mr
. .
i S T

I'vis therefore 4 timeslessthan Ty

o Thisis &
Objects X and Y follow the same orbital path, so the time period of

their orbits willbe the same

This question requires you to consider the formulae for time period and
radius and identify the variables involved. The time period equations
come from:
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2w
s v=wrwhere w=2mf= T
2w

V
¢ Therefore, w= ? - -

2mr
s Rearrangingfor Tgives T= =

This can also be seen from the

distance
speed = ;
fime

Rearranging, we could see here

distance
time = ——
speed
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