Practice Question Set For A-Level @ mv? {,'J.t‘\:f.‘n'ﬂgﬁ

Su bj ect : PhySiCS Exam Preparation and Free Resources
Paper-2 Topic : 13_Oscillations

Name of the Student:
Max. Marks : 23 Marks Time : 23 Minutes

Mark Schemes

Q1.

Question Answer Mark
Number

(a)(d) Use of Newton's 2* law (F = ma) with F = —kx (08}
Acceleration/force 1s in opposite direction to the displacement from the

equilibrium position
Or acceleration/force 1s (always) towards the equilibrium/undisplaced/rest

o

@

position

Example of calculation:

ma=-kx
k

a=—X
m

(a)(i1) See a = -e'x @D

: k : 2
Compare with g = ——Xx togive @~ =—
m m
1
or ey

Substitute for @ using @ = — o) 3

Example of calculation:

a=—-wx and a=—-——x
m
. 2
@ =— and o =—
m

y 2 —

[2—”} R S

F

(b)(l) I'iy) (1)

Useof T =271 |'—
Vk

1 D
Useof f=—
s ¥
f=059Hz (1) 3

Example of calculation:

[ 35x10° ke

.
\48x16°Nm™

r=2 =1.7s
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(h)(i1) Correct shape 1)
Single sharp peak D
With the peak labelled at 0.6 Hz (§)) 3
i ’.'T‘\
1\
0' | \‘
&\ \
80 \
Ji \
;o
/ |
1
0 0.6 2 C
(b)(iii) (Max) amplitude of oscillation 1s reduced §))
as energy 1s transferred from the mass-spring system D
and then dissipated (in the surroundings) 1) 3
Total for question 14
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Q2.

Question | Answer Mark
Number
(a)(i) Calculation of average time period [accept average time for 10T] (4)]
1)
Useof f= -l
T (¢8] 3
f=15Hz
Example of calcularion
2
po ittt (62+66+69)s SRR
30 30
1
= =1.52Hz
? 0.657s
(a)(ii) Force (or acceleration):
proportional to displacement from equilibrium position 1)
always acting towards the equilibrium position Or always in the opposite direction to the
displacement 1) 2
[accept rest/centre pont for “equilibrium position™]
[both marks can be gained from an equation with terms clearly defined including a correct
reference to the negatrve sign]
(b) There is (large) drag force 1)
[accept air resistance for drag]
Producing a deceleration
Or the oscillation 1s (heavily) damped
Or energy 1s transferred/removed from the system [e.g. transferred to the surroundings. ] (1) 2
[Do not accept “lost” for “transferred”]
(c) Resonance (1)
Driven at a frequency equal/near the natural frequency of the wings @ 2

[accept their answer to (a) as a numerical value]

[for “driven” accept “forced/made to oscillate™]
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