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The correct answeris Bbecause:

 Accelerationis at amaximum at the point of maximum displacement
from the equilibrium
e \elocityis also zero at the point of maximum displacement from the
equilibrium position
o The point of maximum displacement from the equilibrium
positionisY
e Therefore, the only answer that fits these criteriais B

PositionY is the negative maximum displacement of string S. Acceleration
actsinthe opposite directionto displacement, so position Y is the point
of positive maximum acceleration. Velocityis a maximum at the
equilibrium (position Z) and is zero at the points of maximum
displacement (position Y) (both in the negative and positive direction).

2

The correct answeris D because:

e The equationrelating the period Tto the mass-spring systemis 7=2m

m

k
o Therefore, the only factors that affect the period of a mass-
spring system are the mass mand the spring constant k
o The change in acceleration of free fall has no effect on the period
of the mass-spring system
o Hence, the period of the mass-spring system will be the same on
Mars as it was on Earth
o This eliminatesoptions AandC
e The equationrelating the period Tto the simple pendulumis T=2m
I

g
o The factors that affect the period of a simple pendulum are the

length /and the acceleration of free fall g
o Therefore, the period of the simple pendulum will be different on
Mars thanitis on Earth

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


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

£l

Exam Papers Practice

o This eliminates optionB
e Therefore, the only answer that fits the criteriais D

In order to answer this question, you do not need to know by what factor
the period of the simple pendulum would change, as the only options
given are that it stays the same or thatitincreases. But if you would like a
reminder to show you how to work it out, here is one below.
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The correct answeris B because:

e The period of oscillation of an object in SHM is constant
o Thisis one of the conditions for SHM

o The oscillationisisochronous
e Thefrequency of the oscillationis the inverse of the period

o Therefore, if period is constant, frequency is also constant
e OptionBisthe only answer that meets these criteria

Aisincorrect |ifthe periodis constant, thenthe frequency must also be

a5 constant

if the periodis constant, then the frequency must also be

Cisincorrect constant.

o The spring constant defines how stiff a springis, itisnota
condition of SHM
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the spring constant defines how stiff a springis, itisnot a

condition of SHM.

Disincorrect

as The acceleration of freefall describes the gravitational
field strength of the environment, but it is not a condition
of SHM

Isochronous means occurring at the same time.
4

The carrect answeris A because:

1
e The total energy equation can be written as E= Emmzd 2

» The mass mincreases by half beacoming1.5m
o Amplitude Aincreasesto 44
o Therefore:

1
o E= Eﬂ.Em} wi(44)2

1
o E=51.5mm215A2

» Using proportional reasoning and separating out the factors gives:

1
(o] E:{].Ex]é]im w?A?
1
o E:EdEm wld?

1
o Hence, 24F= om A2

» Increasing the mass mby half andincreasing the amplitude to 44
would cause the energy to increase by a factor of 24

1 1
factor 24 was multiplied by the B from Bl me? A2,

Remember that when using the proportional reasoning
technique, the equation needs to emerge intact once you
have removed the factors.

Bisincorrect
as
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.the question has beenmisinterpreted. This calculation
e was performed with O.5m. The questionreads that mhas
increased by half, not that mhas been halved

Cisincaorrect

Disincorrect
as

the 4 from 44 has not been squared

If you need areminder on how to use proportional reasoning to find the

factor:
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The correct answeris Abecause:
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Ep = max
Xo

a'q"‘:‘n '___"“"'-'-h. EL =max
0.b x,

Ermar = Er = Epmax

s At D'4xu from the maximum displacement, thisis 0.6 of the

amplitude X,

e Maximum kinetic energy is the same as total energy at equilibrium

1
» The equationfortotalenergyis Er= Emmzxuz

1
o Addinginthevalue 0.6 A;itbecomes Er= 5 mE{D.éxu}z =

1
Sl 2 2
3 mew 0.361:0

o Using the proportional reasoning method to isolate the factor, Er

1
s Jut s B
_D.Sézmm X,

1
o S0,0.36E7= ) I‘r‘n'::.‘nZJ:r[}2

e The potential energy of the system at a distance of D'4xu from

maximum displacement will be 0.36 of the maximum kinetic energy,
0.36 Ey

Drawing a diagram can be crucial to understanding which values to usein
the calculation. If you are at allunsure of the scenario being presented,
sketch a quick diagram to visualise what's going on.
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The wording of the question is difficult because it uses the term maximum
kinetic energy to mean total energy at equilibrium which gives you the
opportunity to use the wrong equation. It also gives the distance from the
amplitude as a fraction of the amplitude inviting you to use the wrong

value. Make sure you don't fall into these traps! Sketching a diagramis
the best way to avoid them.

If you need areminder of how to find the factor using the proportional
reasoning method:
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The correct answeris D because:

e The defining equation for SHMis a= -w’x
o Maximumdisplacement meansthatx =x_andaccelerationisata

0
maximum at amplitude xg

0 Apmax= —mzxﬂ

- B B O
Rearranging to solve forx  gives:

a
— e i
0 .
- 2m
. Angularvelomtwsm:?
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e Combining these equations gives:

1
___ mm
(=] IU_ 21_[ 2
(?)
a T?
...
=T 4m2

1
w can also be expressed as 2nf, since T= —. The correct arrangement

f

whichis close to, but not exactly

using frequency would be Xy=- y :2; L

options A or B.

There are lots of equations to keep track of in SHM. If you familiarise
yourself with the interchangeable expressions as part of your revision, this
will greatly reduce the amount of time you have to spend looking up
equations and rearranging equationsinthe exam!

The correct answeris B because:

e Thevalue forenergyis always positive
o Thiseliminatesoption A
e Kinetic energy is at a maximum at the point of equilibrium
o t=0 at the point of equilibrium
o Att=0, kinetic energy is at amaximum
o Thiseliminates optionD
e The time axis shows that the graphis for half on one period
T
o Theionbegins at equilibrium, passes equilibrium at B and
returns to equilibrium in one full period

o The graph for half of one period would begin at equilibrium and

¥ 3
end at equilibrium at 5

o This eliminates optionC
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e The only answer that fits these criteriais option B

This questionis only concerned with half a period, so the kinetic energy
will go from maximum at equilibrium, to zero at amplitude, and back to
maximum as it passes equilibrium again.

For a full period, the kinetic energy would go from maximum at
equilibrium, to zero at positive amplitude, to maximum as it passes
through equilibrium, to zero at negative amplitude, and back to maximum
asitapproaches the equilibrium again.

Ep = max ak equilibrivm

E.-k ,Eh/

o ey O +—
o] = & o o b
2 ™ :
Half of entfull pariod A E,=0 aF amplitwnde ﬂmfhﬂ Pmdi
8

The correct answeris Bbecause :

ﬂ I
e The equationdescribing the period of a pendulumis 7=2m E

o Changing the mass of the pendulum bob willhave no effect on
the period

e | ﬁ
o Decreasing the length will therefore decrease the period
o This eliminates option A
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0.51

Je

e Thelength of the pendulumis halvedso T=2m

o Twilldecrease by afactorof \/0.5
o Usinganapproximation, ,/0.5 ~0.7
= 0.50iscloseto 0.49, therefore /0.5 =~.,/0.49
n 72=49, therefore ,/0.49 =0.7
o This eliminates options Cand D
e Theonly answer that fits these criteriais option B

Make sure you practice approximations for proportionality questions as
part of your revision. These type of questions come up a lot and you only
have a very limited time to perform the calculations in the exam.
Approximations can be made using the nearest square numbers and will
be accurate enough to lead you to the correct answer. Remember that
approximations are not entirely accurate, so the answer you get may not
be exactly the same as the answer options given. In these instances, you
are looking for the closest answer option to your approximation.

If you need a more detailed look at howto get to the answer:
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The correct answeris D because:
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» The equationlinking the period Tand mass mof a mass-spring

m
systemis 7= 2171,' 53

» Rearranging the equation to solve formass gives:

T2k
o m=m
» Doubling the period gives:
(27)k
° M=
ATk
e
Tk
o m=4m

» Themasswould need to be 4 times larger to double the period
5 2
o M= =
412

If you need areminder on how to rearrange the original equation to solve
form:

T=2nE
T=2 R n
n%a,/ oA

divid 6 widia by 2

s = ml_ mudtiply both sidee by VE

in ﬁ_'. e’

Tic . :
- r’“Ungt wurything o bsth sides
m= Tk

G n*
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10

The correct answeris Bbecause:

e Since the diagram shows the pendulum being released from position
X, it canbe assumed that the forward directionis positive therefore:

- £ > 4 X

A

Y
\
l'.ll"'.
\
"‘-'!n

: <

X C\f rA
i + X

s Accelerationis zero atthe point of equilibrium, position'Y
o This discounts options Aand C
s Displacementisat a maximum at amplitude, so the maximum

negative displacementwill be at -x ,

i o is position X
o Bothoptions B and D still apply

o Velocity is at a maximum at equilibrium, Position Y
o This discounts optionD

e The only answer that fits these criteriais option B

The best way to tackle a question like this is by the process of elimination.
Take one variable at a time and determine what it must be, then discount
the answer options that do not apply. Working methodically in this way will
save time and avoid confusion.

If you need a reminder of when the displacement, velocity, acceleration
and Force are at theirmaximums:
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