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I Question 1 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2021
_ PUBLISHED
Question | Answer Marks
3(a) force x distance M1
perpendicular distance of (line of action of) force from the point A1
3(b)(i) | distance moved by pointer = 123 — 86 (= 37 mm) C1
(extension =) 37 x (1.8/52.6) = 1.3 (mm) A1
or

sinortan 8= 37 /526 (so &= 4.0° so extension =) sinortan 8 x 18 = 1.3 (mm)

3(b)(ii) | moment =0.472x 9.81x 6.2 x 10-2 C1
=029Nm A1
3(b)(iii) | (A)Fx 1.8 x 102 =0.29 C1
AF=16N A1
3b)iv) |k =Flx C1
= 16/(1.3 x 10-9) A1

=1.2x 10*Nm™
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I Question 2 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2022
PUBLISHED
Question Answer Marks
2(a) point where (all) the weight (of the object) is taken to act B1
2(b)(i) moments about P are: (F x 1.10), (44.0 x 0.60) and (3.0 x 2.90) c2
1 mark for any one correct moment and 2 marks for two correct moments
(F=1.10) = (44.0 x 0.60) + (3.0 x 2.90) A1
F=32N
2(b)(ii) |force=32+44+3 A1
=79N
2(c)i) | (F=pgV) c1
V=25/(1100 x 9.81) (= 2.32 x 107%)
V=(4/3)mr c1
r=[(3 x2.32 x 10*)/4n]'? A1
r=0.038m
2(c)(ii) resultant moment =25x29 A1l
=7.3Nm
or
resultant moment =Fx1.1-(44 < 0.6 + 0.5 x 2.9)
=7.3 Nm (allow 7.2 Nm or 7.4 Nm from rounded values of F)
direction: anticlockwise A1
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I Question 3 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks
4(a) E =vmv? c1
=15 % 0.25 x 2.3? A1
=0.66J
4(b) E = Yakx? C1
or
E="Fx and_F = kx
x=[(2 x0.66)/420]°° A1
= 0.056 m
or
E = Yakx? (C1)
Yamv? = Yakx? (A1)
x =(0.25 x 2.32/420)°°
= 0.056 m
4(c)i) |(p=)0.25%x2.3 or 0.25x15 c1
change in momentum=0.25 (2.3 + 1.5) A1l
=0.95Ns
4(c)(ii) | resultant force = 0.95/0.086 or 0.25 » (2.3 + 1.5)/0.086 A1
=11N
4(d) curved line from the origin with an increasing gradient B1
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I Question 4 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks
3(a) sum of CW moments = sum of ACW moments M1
about the same point for (an object in rotational) equilibrium A1
3(b) moment = 0.3(0) x 0.29 cos 40° or 0.3(0) x 0.222 c1
=0.067 Nm A1
3(c)(i) | k=F/x or k=gradient C1
e.g. k=21/10x102 A1
k=2100Nm-"

3O Vg = 3 7 x (0.04807 c1
F=pgV A1

(upthrust =) 1000 x 9.81 x (% x 7t x (0.048)%) x 0.26(0) = 1.18 (N)
3(c)(iii) | 1.18 x0.29 or 0.30 x 0.29 or Fx0.017 c1
(1.18 x 0.29) = (0.30 x 0.29) + (F x 0.017) A1l

F=15N
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9702/23 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED _
Question Answer Marks
3(c)(iv) | E@ ="%kx? or Egy=":FX C1
x=F/k=15/2100 or x determined from graph for F=15.0N A1

Ep=72x2100 x (15/2100)? or Er="2x 15 x (15/2100)

Er=0.054J

3(d) the sphere has gained gravitational potential energy B1
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I Question 5 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme February/March 2023
PUBLISHED
Question Answer Marks
3(a) resultant force (in any direction) is zero B1
resultant moment/torque (about any point) is zero B1
3(b) (component =) 17sin50°= 13 (N) A1
or

17c0s40° = 13 (N)

3(c) (Wx 0.25) or (12 x 0.35) or (13 x 0.50) c1
(Wx0.25) + (12 x 0.35) = (13 x 0.50) A1
W=92N

3(d) F=92+12-13 A1

=8N

3(e) decrease B1
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I Question 6 — Mark Scheme

Question Answer Marks
2(a)(1) (component =) 4.8 sin 30° = 2.4 (N) A1
2(a)(ii) | (8.2x0.50) or (Wx0.60) or (0.30 x0.80) or (2.4 x1.2) C1

(8.2 x0.50)=(Wx 0.60) + (0.30 x 0.80) + (2.4 x 1.2) C1
W=16N A1
2(a)(iii) | force =4.8 cos 30° A1
=42N
2(b) E="Fx C1
032="x82xx A1
x=0.078m
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I Question 7 — Mark Scheme

Question Answer Marks

2(a) the point where (all) the weight (of the object) is taken to act B1
2(b)(i) (54 x 0.45) or (2.4 x0.95) or (T sin30° x 1.3) C1
(54 x 0.45) = (2.4 % 0.95) + (T sin 30° x 1.3) C1
T=34N A1
2(b)(ii) resultant moment = (54 x 0.45) - (2.4 x 0.95) or (34 sin 30° x 1.3) A1l
=22Nm

2(c)(i) (A)E=mg(A)h or W(A)h C1
=24x18 A1

=43
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I Question 8 — Mark Scheme

3(b) resultant force (in any direction) is zero B1

resultant moment / torque (about any point) is zero B1

3(c)(i) (moment =) 33 < 0.65/2 C1
or
1.5 x (0.65-0.12)
or
T sin 50" « (0.65/2)
sum of clockwise moments = sum of anticlockwise moments C1
33x(0.85/2)+1.5=(0.65-0.12) = Tsin 50° =« (0.85/2)
tension =46 N A1

3(e)ii) c=F/A c1
n?=46/(1.5 x 107) A1
r=9.9x=x10%m
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I Question 9 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme Qctober/November 2024
PUBLISHED
Question Answer Marks
3(a) (for a system in equilibrium,) sum of clockwise moments (about a point) equals sum of anticlockwise moments (about the B1
same point)
3(b)(D) 2.6x0.40 or F=x0.40 (any one moment) c1
U=40-F A1
=40-(26x040/040)=14N
or
26«04 or (4.0-U) 04 (C1)
26x04=(40-U)x0.4 hence U=(4.0-2.6)=1.4N (A1)
3(b)(iiy |U=pgV and A= V/h c1
or
p=hpegand A=U/lp
or
A=Ulhpg
A =1.4/(0.10 « 1.0 x 10% » 9.81) c1
=1.4 x 102 m? A1
3(c) line starting at (0.10, 0.40) B1
straight line with negative gradient B1
line ending at (0.29, 0) B1
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I Question 10 — Mark Scheme

Question Answer Marks
2(a) in (rotational) equilibrium B1
sum/ total of CW moments about a point = sum/ total of ACW moments about the (same) point. B1

2(b)(i) | The magnitudes of the moments about A are: c1

(1700 = 3.0) (660 x) (1300 = 5)

Correct magnitude of any one moment about A.

Correct magnitudes of a second moment about A. c1
(1700 = 3.0) + (660 x) = (1300 = 5) A1
x=21m
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PUBLISHED
Question Answer Marks
2(b)(ii) | (Upthrust =) 11 =« 9.81 + 1300 = 1400 (N) A1
2(b)(iit) | y = Upthrust/ ogA c1
=1400/(990 = 9.81 = w x (0.78/2)?)
=0.30 m A1
OR (C1)
[P=F/A=1400/n = (0.78/2)2 = 2930]
y =Plpg
=2930/(990 = 9.81)
=0.30m (A1)
2(b)(iv) | line with a non-zero value of depth at distance =0 B1
A line from distance = 0 to distance = 6.0 m with a gradient that is always positive B1
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I Question 11 — Mark Scheme

Question Answer Marks
2(a) in (rotational) equilibrium B1
sum / total of clockwise moments about a point = sum / total of anticlockwise moments about the (same) point. B1
2(b) 80 « 9.81 x 30r60 « 9.81 «30r45 « 9.81 « x c1
80 «9.81 x 3=(60 x 9.81 » 3) + (45 « 9.81 x X) c1
x=13m A1
2(c)(iy |k=Flx c1
x =0.80-0.59 c1
=021m
k =(60x9.81)/0.21 A1
=2800Nm™
9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
2(c)(iiy |E=%kx*orE=%Fxor E=% F%k c1

=% » 2800 « 0.21%0r
=% »x 60 x9.81x021o0r
=1 » (60 x 9.81)?/2800

=62J A1
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I Question 12 — Mark Scheme

Question Answer Marks
2(a) force » perpendicular distance (of line of action of force to/ from the point) B1
2(b)(i) (moment due to weight =) 1.2 x 270 = 9.81 B1
{(moment due to post =) 1800 = (1.6/cosd) B1
12 =270 %981 =1800 = (16/cosd) so 8= 25(°) or B1

12 %270 x981—-1800x= (16/cosd) =0s0 8=25(%)
2(b)(iiy | A closed tip-to-tail vector triangle M1
vector labelled F at an angle of 25° £ 3° anticlockwise from vertical and A1

vector labelled R at an angle of 37° £ 3° clockwise from vertical

@ Cambridge University Press & Assessment 2025 Page 9 of 15
ar0z2/22 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
20y |A=Fip C1

= 1800/ (150 = 10°)

=0.012m? A1
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I Question 13 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
2(a) force « perpendicular distance (of line of action of force to / from the point) B1
2(b)(i) | 150 <9.81x450r90x9.81+<450r3.0x981xm c1
(150 < 9.81 x 4.5)=(90 < 9.81 « 4.5) + (3.0 © 9.81 =« m) c1
m=90kg A1l
2(b)(ii) | Young modulus =o/zor F/As or FL/Ax Cc1
Area of wire = 7 x (1.8 x 1073/ 2)? C1
=25x10°
So Young modulus = ((90 = 9.81)/ 7 » (9.0<107%)? )/ 1.2x107 A1
=29x10"Pa
2(b)(iii) | Moment provided by B will decrease / moment due to wire will increase B1
So force acting on wire will increase (Young's modulus and area remain constant) and the strain will increase B1
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I Question 14 — Mark Scheme

9702/24 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED

Question Answer Marks

1(a) force x perpendicular distance (of line of action of force to a point) B1
or product of force and perpendicular distance (to a point)

1(b)(i) in (rotational) equilibrium B1

sum / total of CW moments about a point = sum / total of ACW moments about the (same) point. B1

1(b)(ii) | component of weight=75 x cos42° A1

=56N
1(b)(iii) | Fx80 or 56 x40 or Fx0.8 or 56 x04 Cc1
Fx80=56 x40
F=28N A1
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I Question 15 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks
2(a)(i) [60x1.6 (=96 Nm) C1
or
220 x0.40 (= 88 Nm)
resultant moment = 96 — 88 A1
=8.0Nm
2(a)(ii) [the resultant force (of A and C) is not zero B1
?Jroes (from A and C) are not parallel
?orrces (from A and C) are not equal (magnitude)
?orroes (from A and C) are not opposite (direction)
?orroes (from A and C) act through the same point
so (they are) not a couple
2(b) line with a positive gradient from (#1, 0) to f2 B1
line with increasing positive gradient from t1 to 2 B1
2(c)(i) sum/ total momentum before = sum/ total momentum after M1
;L;’m momentum (of a system of objects) is constant
if no (resultant) external force / for an isolated system A1
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PUBLISHED
Question Answer Marks

2(c)(ii) | (A)p=F(A)t c1
m=Ft/(A)v A1
(m=)5500 % 0.36/8.5=230 (kg)
or
F=ma and a=(A)v/(A)t (C1)
(m=)5500/(8.5/0.36) =230 (kg) (A1)

2(c)(iii) | (Ap=)5500 % 0.36 (= 1980 N s) Cc1
or
(Ap=)230x8.5(=1955 N s)
1980 = (2.5 x 10° - 230)Av Cc1
or
1955 =(2.5 x 103 - 230)Av
Av=0.87ms™ or 0.86 ms™ A1l
or
a =5500/(2.5 x 103 - 230) (C1)

(=2.42 ms2)
Av=2.42x0.36 (C1)
Av=0.87ms" or 0.86 ms™ (A1)
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I Question 16 — Mark Scheme

9702/24 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks
2(a) product of force and distance M1
perpendicular distance between the (line of action of the two) forces A1
2(b) straight vertical line drawn from centre to bottom corner B1
2(c)(i) | centre of gravity is to the right of the rod so torque is anticlockwise B1
or

moment of weight of sheet about rod is clockwise so torque is anticlockwise
2(c)(ii) | (horizontal displacement) =3.3/(2.8 x9.81)=0.12 (m) A1
2(d) p=m/lV C1
V=4.0 x 102 x (side length)? c1
side length = ,[2.8/(30000.0040)] =0.48m i
2(e) point lies on a straight line at 45° to the horizontal from the bottom-right corner to the edge of the rod B1
point lies on a vertical line half-way between rod and right-hand edge B1
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