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I Question 1 — Mark Scheme
9702/COMP Cambridge International AS & A Level — Mark Scheme March 2021
PUBLISHED
Question Answer Mark
2(a) force x displacement in the direction of the force B1
2(b)(iy | E=%mv? C1
(m=)23x2/162=0.18 (kg) A1
2(b)(ii) | (A)E = mg(A)h c1
60=0.18x9.81xh
h=34m A1
2(b)(iii) | (work done =) 60 — 23 c1
=37 (J)
average resistive force = 37 /34 A1
=1.1N
2(c) air resistance (acting on ball) increases B1
resultant force (on ball) decreases B1
or weight constant and air resistance increases
acceleration decreases B1
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I Question 2 — Mark Scheme

9702721 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Mark
2@)i) |P=Fv C1
=18x14 A1
=256W

2(a)iiy |a=Fim c1
a=18/72=0.25 (ms32) C1

t =14/025
=56s A1
2(b)(i) |a=(54-18)/72 or 36/72(=0.50 ms™) C1
v2=2x050x95 c1
v=3.1ms" A1
20b)(il) |W=54%x95 A1

=510J
2(b)(iii) | curved line from the origin M1
gradient of line increases A1
2(c) (force due to) air resistance increases/changes/not constant or air resistance increases with speed B1
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I Question 3 — Mark Scheme

a9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Mark
3(a) solid straight line drawn between centre of sphere at X and at 'Y B1
3(b) p=mv or 0.72=mv Cc1
E =‘=mv? or 0.86 = ‘amv? c1
(m=)0.72?/(2 % 0.86) = 0.30 (kg) A1
or
v=2Ep
v=(086x2)/072=24 (to2sf)
m=072/2.4 =030 (kg)
3(c) (A)E = mg(A)h C1
h=0.86/(0.30 x9.81) A1
=029m
3(d) cosd =(093-029)/093 so € =47° A1
3(e) moment = (0.30 x 9.81) % 0.93 x (sin 47° or cos 43°) Cc1
or
moment = (0.30 x 9.81) x [0.932 — (0.93 — 0.29)3]°5
=20Nm A1
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9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Mark
3(f) there is a resultant force (acting on sphere) B1
or

there is a resultant moment (about P acting on pendulum)

(s0) not in equilibrium
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I Question 4 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Marks
3(a) (A)E= mg(A)h or W(A)h C1
=330x(4.0-1.1) A1
=960J
3(b) (work =) 960 — 540 C1
(=420J)
distance moved = (960 — 540)/52 A1l
=81m
3(c)(i) E = Yamv? C1
540 =% % (330/9.81) x v? A1
v=57ms"’
3(c)(ii) speed = horizontal component of velocity C1
=57 x cosd1”®
=43ms A1l
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I Question 5 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2021
’ PUBLISHED _
Question Answer Marks
3(a) work (done)/time (taken) B1
3(b)(i) zero/0J A1
3(b)(ii) | work done = 440 x 25 A1
=1.1x10*J
3(e)(i) (A)Epr) = mg(A)h C1
h =4.8x10%/(1700 x 9.81) A1
=29m
3(c)(ii) 0 =sin (2.9/25) A1
=6.7°
3(d) work done =4.8 x 10* + 1.1 x 10* (= 5.9 x 10% J) C1
time =5.9x104/1.7 x 104 A1
=35s
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I Question 6 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme October/November 2021
_ PUBLISHED _

Question Answer Marks
2(a) force x displacement in the direction of the force B1
2(b) units: kgms2 x m = kg m? s2 A1
2(c) Ti:Kand T2: K c1
A:m?and tsand L: m Cc1

c =(kgm?s2m)/(m?Ks) A1

=kgms3 K-
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I Question 7 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme February/March 2022
PUBLISHED
Question Answer Marks
4(a) ratio = 300/3200 A1
= 0.094
4(b) E=¥mv2orEevy? C1
ratio = (0.094)0> A1
=0.31
4(c) work (done against frictional force) = 3200 — 300 (=2900) C1
length =2900/76 A1
=38m
4(d)(i) | E="ekx? or E="%Fxand F = kx C1
140 =742x 63 x X2 or 140 = “2Fx and F = 63x
X=21m A1
4(d)(ii) | percentage efficiency = (140/300) x 100 A1
=47%
4(d)(iii) | curved line from the origin M1
gradient of line increases A1
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I Question 8 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2022
PUBLISHED
Question Answer Marks
3(a)(i) work (done)/ time (taken) B1
3(a)(ii) W=Fx or E=Fx B1
(P=)Fx/t=Fv or P=Fvt/t=Fv B1
3(b)(i) T=430sin 11° or 430 cos 79° c1
=82N A1
3(b)(ii) | speed =56/82 A1
=0.68ms™
3(b)(iii) no change in kinetic energy (of block) B1
3(b)(iv) (input power) = 56/0.80 c1
(=70W)
time taken = 1.2 x 10%/70 A1
=17s
or
(useful energy) = 1200 x 80/100 (C1)
(=960J)
time taken = 960/56 (A1)
=17s
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I Question 9 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2022
PUBLISHED
Question Answer | Marks
4(a) work (done) = force x displacement M1
(force = mg and distance = Ah) A1
(so) work (done) = mgAh and work = AE) (S0 AEp) = mgAh)
4(b) gravitational potential (energy) to heat/thermal (energy) B1
4(c)(i) | P =mg(A)h/(A)t or Fv c1
P =(060x981x14)/4.0 or 0.60x9.81x(1.4/4.0) A1l
=21W
4(c)ii) |P =IPR or IV or V2/R C1
=0.092 x47 or 0.09 x4.23 or 4.232/47 A1
=0.38W
4(c)(iii)y | efficiency = Pout/ P (x 100) of Eout/ Enn (x 100) C1
=0.38/2.1(x 100) or 0.38 x4.0/2.1 x 4.0 (x 100) A1
=0.18 or 18%
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I Question 10 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks
3(a)i) | work done per unit time B1
3(a)ii)y | W=Fs B1
P=Fs/t and (so) P=Fv B1
3(b) (F=) 130 x 10%/25 = 5200 (N) A1
3(c)(i) | (component of weight =) mg sing A1
3(c)(ii) | F(along slope due to weight) = 36 000 x 9.81 x sin 1.4° C1
(=8600 N)
(total) F = 5200 + 36 000 x 9.81 x sin 1.4° c1
(=13800 N)

P=13800x 25 A1

=350 x 10% (W)

=350 kw
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I Question 11 — Mark Scheme

2(c)(i) ((A)E) =mg(A)h or W(A)h c1
=0.30 x 0.090 A1
=0.027J

2(c)ii) | E=%m2 c1

E=0.044 -0.027 (=0.017) c1

V2=(2x0.017)/(0.30/9.81) (where v=speed at A) A1

v=11ms~"

or

E="'.mv? (C1)

0.044 =74 % (0.30/9.81) x V* (where v = speed at B) (C1)

(v2=2.88)

V2 =12 + 2as (where u =speed at A)

288 =u?+2x9.81x0.090

u=11ms"’ (A1)
2(c)(iii) | (gravitational/ resultant) force / weight is vertical B1
2(c)(iv) | straight line with positive gradient starting from non-zero value of v at time t. to a time fs B1
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I Question 12 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED _
Question Answer Marks
4@) | p=m/V or p=m/Ah B1
p=FIA or p=WI/A B1
appropriate algebra leading to p = pgh B1

e.qg.p=pAhg!A or pVg/A or pVg/(VIh) and (so)p= pgh

4(b) there is atmospheric/ air pressure B1

4(c) Ap = pgAh C1

e.g. (9.66—9.60) x 104/8.0 x 102 = px 9.81

p =760 — 770 kg m-= A1
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I Question 13 — Mark Scheme

2(c)(i) | (A)E =mg(A)h or W(A)h c1
=24x18 A1
=43
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9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED
Question Answer Marks
2(c)(ii) £ =1mv2 C1
2
C1
- % < (2.4/9.81) x 3.42
=14J (atX)
kineticenergyatY =43+14 A1l
=57J
or
C1
I =ms s mg(A)h (€1)
2 2
wW=34+2x9.81x1.8 (C1)
¥ =48.9sov=6.85(ms™")
1
KE = > % (2.4/9.81) x 6.852
=57J (A1)
2(c)(iii) no variation or acceleration is (always) vertically downwards B1
2(c)(iv) horizontal straight line at a non-zero value of velocity B1
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I Question 14 — Mark Scheme

Question Answer Marks
3(a) product of force and displacement in direction of force B1
3(b) weight/force = mg, and g identified as acceleration of free fall B1

AEp identified as work (done by lifting force/weight), and so = mg = Ah B1
3(c)(i) | 240 < 150 = 36 kJ A1
3(c)ii) |P =W/t c1
= 36000/60 A1
= 600w

3(c)(iii) | efficiency = useful output power / total input power c1
=600/900 A1

=0.67
3(c)(iv) |P=PFPR and R=pL/A c1
280 =17« (1.7 x 10« 23)/ (2.6 « 107%) c1
I=43A A1
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I Question 15 — Mark Scheme

Question Answer Marks
3(a) work done per unit time B1
3(b)(i) |P=Fxv c1
= 1750 = 35
=6.1x10*W A1
3(b)(i) | W=Fs c1
= 1750 = 17 000
=3.0x10"J A1
or (€1)
W= Pt
=6.1 x 10* x (17 000/ 35)
=3.0x107J (A1)
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9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
3(b)iii) | P=V=xI C1

Power in =600 =« I

c
0.85=6.1 « 10*/(600 = I) A1l
I=120A
3(e)(i) Air resistance is the same, as the speed is the same B1
3(c)(ii) | The motor is producing less power (because of gravitational force / conversion of gravitational potential energy to kinetic B1

energy) so the current will be smaller.
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I Question 16 — Mark Scheme

1(b)(i) | W= Fsor W= mas B1
s=v?/2aora=V*/2soras=v*/2 B1
W= ma(v?/2a) or W=m(v?/2s)s or W=m(v?/2) B1
and (so Ex )= “amv?

OR (B1)
W= Fsor W=mas

F=mv/tand s = %vt (B1)
W=mv/tx %vtand (so Ex )= 7amv ? (B1)
OR (B1)
W= Fsor W=mas

a=v/tand s = %vt (B1)
W= m(v/t)(%vt) and (so Ex )= “amv ? (B1)
OR (B1)
W= Fsor W= mas

a=v/tand s = %af’ (B1)
W=m(v/t) (¥ = (v/t) x ) and (so Ex )= Yamv ? (B1)
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9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
1(b)(ii) | kinetic energy = % mv? A1
=7 %920 x 172
=1.3x10°J
1(b)(iii) | P =W/t C1
=(4.7x10*+1.3x10°)/5.8 C1
=31x10*W A1
1(b)(iv) | (at/aftert=15.8s) B1
the kinetic energy (of the car) does not change /
work is done only against resistive forces /
no work is done to accelerate (the car)
so (power output is) less
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Question 17 — Mark Scheme

Question Answer Marks
3(a) W= Fd B1
P=Fdit=Fv or P=Fwvt/t=Fv B1
3(b)()) | (A)Ew) = mg(a)h c1
increase of gravitational potential energy of carin 1.0s A1

= 1500 = 9.81 =« 30 = sin6.0 =46 000 J

© Cambridge University Press & Assessment 2025 Page 9 of 13
9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
3(b)(ii) (Power to overcome total resistive forces) = 1600 = 30 Cc1
=48000W
power =48000 + 46000 A1
=94 < 10*W
3(c)(iy | Air resistance is the same, as the speed is the same B1
3(c)(ii) Mass / weight has increased so (power will) increase B1
pPage 22 of 25
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I Question 18 — Mark Scheme

Question Answer Marks
4(a) sum / total momentum (of a system of badies) is constant M1
gL:mftotal momentum before = sum / total momentum after
for an isolated system / no (resultant) external force A1l
4(b)i) |p=mvor4.0x6.00r20x3.0 c1
(4.0 x6.0)+(2.0x3.0)=6.0 x v
sov=50ms™ A1
9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
4(b)(ii) | KEbefore =(0.5x4.0+6.0%+(0.5x2.0x3.0% c1
=81J
KE after =(0.5 % 6.0 < 5.0%) (C1)
=75J
percentage transferred =[(81-75)/81] = 100 A1
=T7%
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I Question 19 — Mark Scheme

Question Answer Marks
3(a) E = %mvz C1
110:%><5.5><V2
v=6.3ms’' A1
3(b) (A)Epy/20=mg(A)h OR (A)Epy/20=mgxy C1
(x0=)20/5.5x9.81=0.37 (m) A1
Allow (A)h for xo
3(c) [max (Ep)]=110+20=130J A1
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9702/24 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
3(d 1 C1
(@) (max) Ep)/ 130 = EF{Q)X{Q)
(Fo=)2x130/0.37 =700 (N) A1
or (max) E{P)f 130=1 leX(u)z (C1)
(Fo=) kX
(Fo=)2x 130 x 0.37/(0.37)2= 700 (N) (A1)
3(e)() (weight)=5.5x9.81 C1
resultant force = 700—(5.5 x 9.81) A1
=650N

3(e)ii) | F=ma c1
a=650/5.5 or (700/5.5)-9.81 A1

a=120ms=2
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