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I Question 1 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks
4(a)(i) 5.0 cm A1
4(a)(ii) w=2n/T C1
or
w=2nf and_f=1/T
®=2n/4.0 A1
=1.6 rad s™
4(a)(iii) | vo = axo C1
=1.57x5.0 A1
=7.9cm s
4(b) » initial pull was to the right B3
» distance from X to trolley (at equilibrium) is 20 cm
e periodis4.0s
¢ initial motion undamped
* motion becomes damped at/from 12s
¢ damping is light
¢ maximum speed at 1s, 3s, etc. / stationary at Zs, 4s, eic.
Any three points, 1 mark each
4(c) sketch: closed loop encircling (20, 0) B1
minimum L shown as 15 cm and maximum L shown as 25cm B1
minimum v shown as —7.9 cm s~' and maximum v shown as +7.9 cm s™! B1
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I Question 2 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks
4(a) straight line through the origin B1
negative gradient B1
4(b) a=(-)’x and_T=2n/w c1
e.g. @ =+(0.80/0.12) (any correct pair of values of a and x) C1
(=2.58rad s™)
T =2n/2.58 A1
=24s
4(c)(i) Point labelled P at one end of the line B1
4(c)(ii) Point labelled Q at displacement with magnitude more than half but less than maximum B1
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I Question 3 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED

Question Answer Marks
3(@) acceleration (directly) proportional to displacement B1
acceleration is in opposite direction to displacement B1

3(b) ? =2k/m and @ =2nf C1
(2nf> = (2 x 130)/0.84 C1

f=28Hz A1

3(c)(i) resonance B1
3(c)(ii) | oscillator supplies energy (continuously) B1
energy of trolley constant so energy must be dissipated B1

:.r?thout loss of energy the amplitude would continuously increase
9702 Physics e Unit 17: Oscillations e Mark Scheme page 4 of 26


https://examspath.com/

Waseem Ahmad | A Level Physics Teacher e Author, Practical Mastery: Paper 3

examspath.com

I Question 4 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Marks

3(a) acceleration in opposite direction to displacement shown by — sign B1
g/ L is constant M1
(so) acceleration is (directly) proportional to displacement A1

3(b) @?=glL C1
w=2nlT C1
or
w=2rnf and f=1/T
(2r/ T2 =9.81/0.18 A1
T=0.85s

3(c) energy o< Xo? C1
(after 3 cycles,) amplitude = (0.94)%x, C1

= 0.83x0
ratio final energy / initial energy = 0.832 A1
=0.69
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I Question 6 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme February/March 2022
PUBLISHED
Question Answer Marks
2(d)(ii) volume increases and work is done by the gas B1
temperature decreases and internal energy decreases B1
Question Answer Marks
3(a) upthrust, weight B1
3(b) upthrust greater than weight so (resultant force is) upwards BE1
3(e)(i) A, g and p all constant so F o< x B1
minus sign means F and x are in opposite directions B1
3 i M1
(e)(ii) (a =1 so)a=(_)A9PX
m m
A1l
so =29 hence w =, /2P
m m
3(d)(i) damping due to viscous forces B1
3@ | (B =) Ymarxy? 1
«? = (—) gradient Cc1
(E =) Jomar (x7? — x;%) Al

_1 2.3 2 _ 2
=14 <0.57 x(2-3( 54)(0.0202 —0.0162)

=47%x107 J
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I Question 7 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme May/June 2022
PUBLISHED
Question Answer Marks
4(a) straight line through origin shows that a is proportional to x B1
negative gradient shows that a is in opposite direction to x B1
4(b)(i) | @ = @x C1
or
=—w2x
or
? = — gradient
o =(0.40/0.050) A1
=2.8rads!
4(b)(ii) |k = w2L C1
=28?x1.24
=9.7ms>? A1
4(c) (increasing L causes) o to decrease M1
or
energy (= ¥2 ma?xp?) = 2 mkxo?/ L (and L increases)
so amplitude increases A1
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I Question 8 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme May/June 2022
PUBLISHED
Question Answer Marks
4(a) oscillations (of object) at maximum amplitude B1
when driving frequency equals natural frequency (of object) B1
4b)iy | T =2nle C1
=2n/5.0n A1
=040s
4(b)(ii) | displacement scale labelled —1.0, -0.5, (0), 0.5, 1.0 on the 2 cm tick marks B1
t scale labelled 0.2, 0.4, 0.6, 0.8, 1.0, 1.2 on the 2 cm tick marks B1
4(b)(iii) | ¢=2nAtIT C1
=2n1x0.10/0.40 or 27 x 0.30/0.40
=1.6rad or 4.7 rad A1

9702 Physics e Unit 17: Oscillations e Mark Scheme Page 8026


https://examspath.com/

Waseem Ahmad | A Level Physics Teacher e Author, Practical Mastery: Paper 3

examspath.com

I Question 9 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks
3(a) a=- o M1
a = acceleration, x = displacement from equilibrium position and @ = angular frequency A1
3(b)(i) |x=0.12m A1
3(b)(ii) | v=a(x? - x?) c1
two (x, v) pairs correctly read from Fig. 3.2 (one may be (xo, 0) or value of X from (i))
e.g.0.20 = »/(0.122 - 0) leading to @= 1.7 rad ' A1
3b)(iil) | E = YsMo2xp2 c1
0.050="ax Mx167%2x0.122 A1
M=25kg
or
(Ex)max = ¥aMvy? (C1)
0.050 =7 M x 0.202 (A1)
M=25kg
3(c)(i) loss of (total) energy (of system) B1
due to resistive forces B1
3(c)(ii) | closed loop surrounding the origin with maximum x at + 0.060 m passing through v=0 B1
maximum velocity shown as +0.10 m s~' passing through x =0 B1
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I Question 10 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme October/November 2022
_ PUBLISHED

Question Answer Marks
4(a)(i) | xo=8.0cm A1
4(a)ii) | w=2n/T C1
=2n/40=16rads™’ A1
4(a)(iii) | E = ama2xe? c1
=7 x 36 x 1.6% x 0.0802 C1
=0.29J A1
4(b) dome-shaped curve, starting and ending at Ex =0 B1
maximum Ex shown as 0.29 J B1
position of peak shown at h = 10.0 cm B1
line intercepts h-axisath=2.0cmandath=18.0cm B1
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I Question 11 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme February/March 2023
PUBLISHED
Question Answer Marks
3(a) P: total energy B2
Q: potential energy
R: kinetic energy
3(b) E="Yime?x> or E= Yamv? and Vo= aXo C1
6.4x10™ = 1/ x0.130 x &” x 0.015 C1

(e? =438)

(=20.9)

T=2nlo C1
=2n/209 A1
=0.30s

3(c)(i) resistive forces B1
3(c)(ii) 0.925 C1
decrease in energy =6.4 — (6.4 x 0.92°) A1
=25mJ
3(c)(iii) light damping because the amplitude of oscillations gradually reduces B1
or
light damping because the system still oscillates
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I Question 12 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED _
Question Answer Marks
2(a) horizontal force on sphere causes centripetal acceleration B1
weight of sphere is (now) equal to vertical component of tension B1
ﬁ;rizontal and vertical components (of force) (now) combine to give greater tension (in spring)
greater tension in spring so greater extension of spring B1
2(b)(1) r=108 xsin 27°=4.9cm A1
2(b)(ii) T cos 6=mg C1
or
Tcos =W and W=mg
Tcos 27°=0.29 x 9.81 leadingto T=3.2N A1
2(b)(iii) | AT=3.2-(0.29 x 9.81) c1
k =ATIAx A1
=[3.2-(0.29 x 9.81)]/[10.8 - 8.5]
=0.15Ncm™
2(c)(i) centripetal acceleration =(Tsin 6)/m Cc1
=(3.2 xsin27°)/0.29
=50ms=? A1
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9702/41 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED
Question Answer Marks
2(c)ii) |a =re? and @=21/T c1
or
a=Vv2/rand v=2ur/T
T =27 x(0.049/5.0) A1
=062s
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I Question 13 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED
Question Answer Marks
4(a)i) | w=2nf c1
f=97/2n A1
=15Hz

4(a)(ii) amplitude = (11.6) = 3.4 cm A1l
4(a)(iii) | an = o™X c1
=9.72x 341072 A1

=32ms™?

4(b) sketch: straight line through the origin with negative gradient B1
line with negative gradient passing through (+3.4, —ao) and (-3.4, +ao) B1
line withendsatx=+34cmanda=+tap B1

4(c) sum of potential energy and Kinetic energy is constant B1
at maximum displacement, kinstic energy is zero B1
ca)trmaximum displacement, potential energy is maximum
at zero displacement, kinetic energy is maximum B1
I':z:trzen:: displacement, potential energy is minimum
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I Question 14 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme October/November 2023
PUBLISHED _
Question Answer Marks
4(a) (motion in which) acceleration is (directly) proportional to displacement B1
(motion in which): B1
acceleration is (always) in the opposite direction to displacement
(a)(r:celeration is (always) directed towards a fixed point
Ab)i) | @=2r/T C1
o =2n/3.0 A1
=21rads™
4(b)(ii) | E = VomaPxe? C1
=% x 0.81 x 2.1? x 0.036? A1
=23x103J
4(c) sketch: line starting at (0, 0.036) and not reaching x = + 0.036 m at any other time B1
smoath curve, with no sudden changes in gradient, showing continuously decreasing magnitude of x from B1
maximum displacement at ¢ = 0 to final displacement of zero where the gradient is also zero
displacement reaches final value of zero between t = 0.75s and f = 3.0 s at the latest B1
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Question 15 — Mark Scheme

Question Answer Marks
3(a) E =% maoPxo® c1
22510 =%« 24 x 10723 % (14 « 1073 /4)2 « &? c1
=39 rads™’ A1
© Cambridge University Press & Assessment 2024 Page 7 of 14
9702/42 Cambridge International AS & A Level — Mark Scheme February/March 2024
PUBLISHED
Question Answer Marks
3(b)(i) use of acceleration = 9.81 ms= c1
X0 =9.81/392
=64 <103m A1
3(b)(ii) | at top of oscillation B1
any one point from: B1
where the downward acceleration first exceeds free-fall acceleration
where the greatest downwards acceleration occurs
where the resultant force is the maximum downwards
where the contact force is a minimum
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I Question 16 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme May/June 2024
| PUBLISHED
Question Answer Marks
4(a) oscillation (of object) at maximum amplitude B1
when driving frequency = natural frequency (of system) B1
4(b)(i) | light damping B1
4(b)(ii) | oscillations (of ball) lose energy B1
(due to) resistive forces (acting on ball) B1
4(b)(iii) | frequency =1/0.25 A1
=40Hz
4(c) curve showing a maximum amplitude at a single non-zero frequency B1
single maximum amplitude shown at 4.0 Hz B1
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I Question 17 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme May/June 2024
PUBLISHED
Question Answer Marks
d(a) straight line through the origin shows that a is proportional to x B1
negative gradient shows that a and x are (always) in opposite directions B1
4b)i) |a =-e’x A1
o ="(2A/3Y)

4B (v = o 1
=3Y = V(2A/3Y) A1
= /(BAY)

d(b)iii) | E =Yamawx? c1
=% m x (2A13Y) x (3Y)? A1l
= 3mAY

4(c) o =2n/T c1
(=2n/0.75)
x=1.8sin (8.41) A1
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I Question 18 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme October/November 2024
PUBLISHED
Question Answer Marks
4(a) (motion in which) acceleration is (directly) proportional to displacement B1
(motion in which): B1
acceleration is (always) in the opposite direction to displacement
ggceleration is (always) directed towards a fixed point
4(b)(i) | amplitude =(9.5-3.5)/2 A1
=3.0ecm
4(b)(ii) | ® =w/xo c1
=95/3.0=3.2rad s A1
db)(ii) | T =2n/e c1
=2n/3.2 A1
=20s
4(b)(iv) | attempted sinusoidal curve starting with a minimum at{=0 B1
sinusoidal curve of period 2.0s fromt=0tot=6.0s B1
all peaks shown at h=9.5cm B1
all tfroughs shown at h = 3.5¢cm B1
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I Question 19 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme October/November 2024
PUBLISHED

Question Answer Marks
5(a) arrow from sphere, perpendicular to string, pointing left and down B1
5(b)(i) | amplitude =0.016 m A1
5(b)(ii) angular frequency =2n/T C1
=2rn/040 A1

=16 rad s
5(b)(iii) | total energy = 'ama’xg? c1
=% x0.15 x 15.72 x 0.016? A1l

=47 x103J

5(c) dome-shaped curve starting and ending on the x-axis, with peak at x=0 B1
maximum Ex shown as 4.7 x 103J B1
minimum x shown as —0.016 m and maximum x shown as +0.016 m at the ends of the line B1
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I Question 20 — Mark Scheme

9702/41 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
S(a)(i) amplitude=0.60m A1
5(a)(ii) | oscillations are simple harmonic B1
5(b) Any three points from: B3

« mean/equilibrium positionisat h=1.4m
« total energy of oscillations =9.0 J
« angular frequency of oscillations = 1.2 rad s’
or
period of oscillations=5.1s
or
frequency of oscillation=0.19 Hz
s maximum speed of block=0.73m s
« mass of block=33kg

5(c) U-shaped curve resting on h axis (with minimum at £-=0) B1
curve from h=0.8 m to h=2.0 m, with minimum Er shown at h=1.4m B1
both end-points of curve shown at E-=9.0J B1
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I Question 21 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
5(a) (motion in which) acceleration is (directly) proportional to displacement B1
(motion in which) B1
acceleration is (always) in the opposite direction to displacement
or
acceleration is (always) directed towards a fixed point
5(b)() | period =2r/16 A1
=0.39s
SOy = ko or W= o, ﬂ[ X2 —07) ¢
xo =0.56/16 A1
=0.035m
5(b)(iii) | v =216 (0.0352 — x?) A1
5(b)(iv) | closed loop surrounding the origin B1
loop crosses v =0 at maximum values of x at x=+ 3.5cm B1
loop crosses x =0 at maximum values of vat v=+ 0.56 m s’ B1
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I Question 22 — Mark Scheme

9702/44 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
4(a) (motion in which) acceleration is (directly) proportional to displacement B1
(motion in which) B1
acceleration is (always) in the opposite direction to displacement
g:;celeration is (always) directed towards a fixed point
4(b)(i) |t andts B1
or
t:and tr
d(b)(iiy | f=1/T c1
period = 2.2/1.25 A1
f =1.25/2.2
=0.57Hz
4(c) Vo = oxpg and o= 2af Cc1
0.080 = 27 » 0.57 = xo C1
xo=0.022m A1
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I Question 23 — Mark Scheme

9702/42 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks
5(a)(i) | straight line through the origin shows that a is proportional to x B1
negative gradient shows that a is always in the opposite direction to x B1
5(a)(ii) | ao= &’xo c1
a=2n/T C1
T =2n(x0/ a0) A1l
=2n+/(1.2/13)
=19s
5(b)(i) | loss of energy of oscillations B1
due to resistive force(s) B1
5(b)(ii) | line starting fromx=+1.2cmatt=0 B1
line starting from non-zero value of x fromt =0 to t = 2T that is entirely either above or below the t-axis B1
curve from { = 0 starting from non-zero x value, with both magnitude of x value and magnitude of gradient continuously B1
decreasing
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I Question 24 — Mark Scheme

9702/44 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks
4(a) number of oscillations per unit time B1
4(b)(i) | kinetic energy (of object) reaches maximum / minimum/ zero twice in a cycle A1
4(b)(ii) |@=27/T c1
=2n/0.80
or
ao = @?xo

»=-/(1.0/0.016)

w=7.9rad s’ A1
4(b)(iiiy | Any three points from: B3

¢ oscillations are simple harmonic

¢ amplitude = 0.016 m

¢ maximum speed =0.13 ms-!

s total energy of oscillations =7.0 « 10 J

« mass of object = 0.087 kg

¢  maximum momentum =0.011kgms"or0.011 Ns
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9702/44 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks
4(b)(iv) | Any two points from: B2

s kinetic energy is a maximum at zero displacement
or
kinetic energy is zero at maximum displacement

+« potential energy is zero at zero displacement
or
potential energy is a maximum at maximum displacement

¢ kinetic energy is maximum when the potential energy is zero
or
potential energy is a maximum when the kinetic energy is zero

kinetic energy + potential energy is constant B1
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