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Question1

Apointon a guitarstring S oscillates about its equilibrium position Zin simple harmonic motion.

The amplitude of the oscillationis YZ.

Which positions show when the acceleration of point Sis ata maximum and the velocity of point Sis at zero?

Acceleration Velocity
A. Z Y
B. Y Y
c z z
D v z
[Tmark]
Question 2

Assimple pendulum and amass-spring system oscillate about their equilibrium positions with simple harmonic motion. On
Earth, the period of the oscillations is T. The pendulum and the mass-spring system are taken to Mars where the acceleration
of free fallis smallerthan on Earth.

Which answer best describes the period of the pendulum and the mass-spring system on Mars?

Simple Pendulum Mass-spring System
A. T GreaterthanT
B. T T
C. GreaterthanT GreaterthanT
D. GreaterthanT T

[1mark]
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Question 3

Choosethe correct statement describing the quantities that remain constant foran objectin SHM.
A.Frequency, f.
B. Frequency, f, & period, T.
C.Period, T, & the spring constant, k.

D. Period, T, frequency, f, spring constant, k, & acceleration of freefall, g.

[1mark]

Question 4
Amass-spring system oscillates with simple harmonic motion. The mass mhas an amplitude A and the springhas a total
energy E. The mass is increased by half and the amplitude increased to 4A.

Whatis the total energy in the spring?
A.24E
B.12E
C.8E

D.6E
[1mark]

Question 5
Apendulum oscillating with simple harmonic motion has an amplitude X, and a maximum kinetic energy Ey.

Whatis the potential energy of the system when the pendulum bobis at a distance O.4X0 fromits maximum displacement?

A.0.36Ex
B.0.4E
C.0.6E«

D.0.64Ey
[1mark]
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Which of the following is a correct arrangement for the maximum displacement of a particle performing simple harmonic
motion?

a 12
A _ max
X0= a2
a
B x = max
0T 2mf?
a
C X _ max
0 4m2T?
a T?
max
D%, =~ 412
Question7

[1mark]

Anionin acrystallattice structure oscillates with simple harmonic motion. The period of the oscillationis T. T is measured
from equilibrium.

T
Which graph shows the change in kinetic energy of theion fromtimet=0tot=—+7?

A B
E E
0 1
0 T
2
0 ¢
0 I
2
Cc D
E E
0 ' 0 '
0 l t 0 l t
2 2
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Question 8
Asimple pendulum performs simple harmonic motion. The pendulum bob has a mass m, the stringhas alength/,and the
pendulum has a period T.

Whichis the correct value for the period T if the mass of the pendulum bobis doubled and the length of the stringis halved?
A14T
B.0.7T
C.05T

D.0.25T
[1mark]

Question 9
Amass-spring system oscillates about its equilibrium position in simple harmonic motion. A bulb on the motion sensorlights
up each time the block passes the equilibrium position.

Motion sensor

with bulb

Mass on spring at
equilibrium position

Theblock has amass mandoscillates with a period T.
Selectthenew mass that would cause the period to double.
A.0.5m
B.1.4m
C.2m

D.4m
[1mark]
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Asimple pendulum oscillates with simple harmonic motion as shown.
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At which positions are the acceleration at zero, the displacement at a negative maximum, and velocity at a maximum?

Acceleration Displacement Velocity
A. Z Y X
B. Y X Y
c. X z z
D. v X z
Question 11

Amass-spring systemis oscillating with simple harmonic motion.

Whatis the total energy of the object proportional to?

A.The square of both the mass and the amplitude

B.Mass and displacement of the object

C.Angularfrequency

D.Mass andthe square of the amplitude
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Question12

Which line identifies quantities which always have opposite directions during simple harmonic motion?
A. Acceleration and displacement
B. Acceleration andvelocity
C. Velocity andrestoring force
D.Acceleration andrestoring force

[1mark]
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Question 13
The graph shows the variation with time t of the acceleration a of an object X undergoing simple harmonic motion (SHM).

a/ms?
3_

2 4

AsecondobjectY oscillates with the same frequency as X but with a phase difference of 4

Which graph shows how the acceleration of object Y varies with t?

a/ms? A a/ms? B
31 mmmn 37 B
24 2
14 11
0 —t/ 0 itfs
2 I 2
EArEseE 14 !
24 Y
-3 -3
a/ms? c a/ms? D
3 T T T 8 T T T
2 24
1_ 1_ ......
0 0 T r
2 A 6
14 14
24 i, NS, SnEar AEEEEEEEEE
-3 -3

[1mark]

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


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

Fa]

Exam Papers Practice

Question14

Aparticle, P, oscillates on the line XZ about its equilibrium point Y, in simple harmonic motion.

At the point shown, which statement could be correct about the motion of the particle?

: o :
X Y

A.lthas maximum kinetic energy and minimum potential energy
B.Thetotal energyis equalto the kinetic energy at X
C.Therestoringforceis towards Z and the particleis accelerating
D.Therestoring forceis towards Xandthe particleis accelerating

[1mark]

Question 15

A pendulumis undergoing simple harmonic motion with a time period T and angular frequency .
Astudent makes a change to the setup so that the pendulum has a new time period 3T.
Whatis the new angular frequency?

Abow

B.3w

C.

wle

o
ole
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Apendulumis made to swing by a student pulling the bob to the left andreleasingit. The studentis careful to displace the

bob by only a smallamount.

Aftertwo full oscillations, the motion of the pendulumis plotted on a graph.

At which pointis the velocity of the bob towards the right?

Question 17

Displacement

Xo

Time

[1mark]

Amassis attachedto avertical spring and allowed to reach equilibrium. It is then displaced by a distance dandreleased. The
total energy and time period are Erand T respectively.

Ina secondinvestigation the same mass-spring system travels twice as fast.

Which line correctly identifies the total energy and time period of the second oscillations?

Er T
A. 2E T

2
B. 4E T

2
C. 2E 2T
D. AE T

[1mark]
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Question18

Which of the following graphs shows the variation with displacement x of the speed v of a particle performing simple
harmonic motion?

A B

\% vV
0 X 0 X
c D

\% vV

A TN

[1mark]
Question 19
Which graph correctly represents therelationship between acceleration, a, and displacement, x, in simple harmonic motion?
A B
a a
X X
c D
a a
X X

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


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

FIE Page 11

Exam Papers Practice

[Tmark]

Question 20

The graph shows the motion of an oscillating body.

x (cm)

Whatis the frequency of the oscillation?

A ——h
'35 7

B.7.5Hz

1
C'EHZ

D.3.5Hz
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