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I Question 1 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED

Question Answer Marks
1(a) mass / volume B1
1(b)(i) | (vernier/digital) calipers B1
1(b)(ii) | percentage uncertainty = (0.0004/0.0420) x 100 A1

= 1%
1(c)(i) kgm=3=kgxm"/m or kgm3=kgxm"xm' M1
-3=n-1and(so)n=-2 A1l
1(c)(ii) | (Ap/p) = (AMIM)+2(Ar/r) + (AL/L) c1
percentage uncertainty = [(0.001/1.072) + 2 x (0.0004 / 0.0420) + (0.0001/0.1242)] (x 100) C1
=0.09% + 2 x 0.95% + 0.08% A1

=2%
1(c)(iii) | p =(1.072 x 0.042072)/(2.094 x 0.1242) C1

= 2337 (kgm™3)
Ap =0.021 x 2337 c1
=49 (kg m3)

£ = (2340 £50) kgm A1
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I Question 2 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2021
PUBLISHED
Question Answer Marks
1(a) 102 B1
pico (p) B1
1(b) ampere and metre both underlined (and no other units underlined) B1
1(c)(i) | percentage uncertainty =3.5+(3.0x2)+25+ 2.0 C1
=14% A1
1(c)(ii) | absolute uncertainty =4.1 x 107 x 14/100 A1
=6x10%Qm
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I Question 3 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question Answer Mark
1(a) mass/ volume B1
1(b)(i) absolute uncertainty =4.0 x (5/100) B1
=(£)0.2cm

1(b)(ii) | percentage uncertainty = 2 + 4 + (5 x 2) c1
= (1) 16% A1

1(c) p=FlA or p=WIA C1

p =(19.5x 103 x9.81)/(4.0 x 10-2)2 c1

=120Pa A1
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I Question 4 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2021
PUBLISHED
Question | Answer Marks
1(a)(i) | two correct scalar quantities e.g. time, mass, distance, temperature B1
two correct vector quantities e.g. force, acceleration, velocity, displacement B1
1(a)(ii) | magnitude B1
unit B1
1(b)(i) north component of velocity = 11 m s~ Al
east component of velocity = 7.5m s~! A1
1(b)(ii) | velocity=7.5-2.7 A1
=4.8ms™
1(b)(iii) | velocity = V(112 + 4.82) C1
=12ms™! A1
1(b)(iv) |angle =tan'(4.8/11) C1
=24° A1
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I Question 5 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks
@) ‘ base quantity ‘ coulomb o
‘ base unit ‘ current
‘ derived quantity | force
| derived unit | kilogram
any two joined correctly
all four joined correctly A1
1(b)(i) | the measurements have a small range B1
1(b)(ii) | (average of the) measurements not close to the true value B1
1(c)(i) percentage uncertainty = (3 + 5+ 4)/2 C1
= 6% A1
1(c)(ii) | absolute uncertainty = (6/100) x 15.0 A1
=09ms™’
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I Question 6 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED

Question Answer Marks

1(a) force x displacement in the direction of the force B1

1(b) P =Fslt c1

=(kgmsZxm)/s

=kgm?s A1

1(c)(i) 84 x 103 =v? x 0.56 c1

v=563ms A1

1(c)ii) percentage uncertainty = (5% + 7%)/ 3 (= 4%) C1
#';ctional uncertainty = (0.05 + 0.07)/3 (= 0.04)

absolute uncertainty =0.04 x 53 A1

=(#)2ms™

9702 Physics e Unit 1: Unit and Measurement e Mark Scheme

page 7 of 21


https://examspath.com/

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

I Question 7 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme October/November 2022
PUBLISHED
Question Answer Marks
1(a) (Sl base unitof =) m*s™! x m/m* = s A1
1(b) (percentage uncertainty =) 3 +4 + 2 x 4 =15 (%) A1
1(c) a=QL/r* Cc1

=272 x 108 x 2.5 x 10-2/(7.1 x 10-5)*

=27 x 107
absolute uncertainty = 0.15 x [2.7 x 107] Cc1
=0.4 x 107
a=(2.7+0.4)x107s™" A1
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I Question 8 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2022
PUBLISHED
Question Answer Marks
1(a) only ampere and kilogram underlined B1
1(b)(i) percentage uncertainty =2.1 + 0.6 + (1.5 x 2) C1
=5.7% A1
1(b)(ii) | absolute uncertainty = (5.7/100) x 8.245 x 10° c1
(=4.7 x 108 Pa or 0.47 x 10° Pa)
E=(82105)x 10°Pa A1
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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
1(a) p=mlV Cc1
V=(4/3)xaxr Cc1

= (413) x 1 x (3.42/2)

(=20.9cm?)
p=67/209 A1
=3.2gcm™
1b) | %p =%m+3x%d c1

= [(2/67) x 100] + [3 x (0.02/3.42) x 100]

=3.0% + 3 x 0.58% A1

=4.7% or 5%
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I Question 10 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme October/November 2023
PUBLISHED
Question Answer Mark
1(a) scalar and vector have magnitude B1
vector has direction (and scalar does not have direction) B1
1(b)i) |r =[(3 x28)/4x]"? A1
=1.9cm
1(b)(ii) | percentage uncertainty in V = (0.5/28) x 100 C1
(=1.79%)
percentage uncertainty inr =1.79/3 A1
=0.6%
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I Question 11 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme October/November 2023
PUBLISHED

Question Answer Mark

1(a) scalar and vector have magnitude B1

vector has direction (and scalar does not have direction) B1

1(b)i) |r =[(3 x28)/4x]'"? A1

=1.9cm
1(b)(ii) | percentage uncertainty in V = (0.5/28) x 100 C1
(=1.79%)
percentage uncertainty inr =1.79/3 A1
= 0.6%
I Question 12 — Mark Scheme
9702/23 Cambridge International AS & A Level — Mark Scheme QOctober/November 202!
PUBLISHED
Question Answer Marks
1(a) charge and power only ticked B1
1(b)(i) | %D =0.4% and %L = 0.6% A1
1(b)(ii) | p=(4 x 0.247)/[r x (26.2 x 10732 x 0.162] C1
p =283 x10%kg m3 A1
1(b)(iii) | percentage uncertainty =0.4 + (2 x 0.4) + 0.6 C1
=1.8% A1
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I Question 13 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED
Question Answer Marks
1(a)(i) work done per unit time B1
1(a)(ii) (P = W/tgives) units: kgm?s2/s = kgm?s3 B1
1(b) (I = P/A so) units of I: kgm2s=3/m?2 or kg s-2 Cc1
units of f. s c1
and units of A: m
and units of v: ms™
units of k: kgs=/[(s™')2 m?ms~] A1
=kgm
I Question 14 — Mark scheme
9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2023
PUBLISHED
Question Answer Marks
1(a)(i) force [ area (normal to the force) B1
1(a)(ii) |(p=F/Asounitsare)kgms?/m?=kgm's? A1
1(b) unit of R: m and unit of f: s and unit of L: m C1
unit of p: kg m3 c1
or
p=mlV
base units of k: (kgm='s2 x m* x kgm= x s)/(kg x m) = kgm' s~ A1
1(c) R contributes 4 x 2% or 8% (and L contributes 2%) so R contributes more (to the percentage uncertainty in k) B1
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I Question 15 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme February/March 2023
PUBLISHED
Question Answer Marks
1(a) only ampere and kelvin underlined B1
1(b) initial speed / velocity is zero B1
(non-zero magnitude of) acceleration is constant / uniform (and in a straight line) B1
1(c)(i) a=275%/(2 x 3.89) A1
=097ms32
1(c)(ii) percentage uncertainty = (2 x 0.8) + 0.5 c1
=2.1% A1
1(c)(iii) | absolute uncertainty = (2.1/100) x 0.97 A1
=0.02ms™
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I Question 16 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme October/November 2024
PUBLISHED

Question Answer Marks
1(a) mass per unit volume B1
1(b)i) |density =0.243/(0.0541 x 0.1109 x 0.0162) c1
= 2500 kg m3 A1
1(b)(ii) | (0.001/0.243) or (0.01/5.41) or (0.01/11.09) or (0.01/1.62) c1
(Aplp) =(Aamim)+ (Ax/x)+ (Ayly) + (Az] Z) C1

=(0.001/0.243) + (0.01/5.41) + (0.01/11.09) + (0.01/1.62)

(=0.013)
percentage uncertainty in p = 0.013 x 100 A1
=1.3% (allow 1 s.f. answer of 1%)
1(c) zero error (on calipers / balance) B1
;:::orrect calibration (of calipers / balance)
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I Question 17 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2024
PUBLISHED
Question Answer Marks
1(a) a quantity with magnitude and direction B1
1(b)(i) SI base units of D: kg m s C1
SI base units of  m and v: m s C1
base units of 2 kgm s2/(m xms™) A1
=kg m s’
1(b)(ii) |W=U+D A1
1(b)(iii) | U =830 x 9.81 x 4.6 x (1072)3 c1
(=0.037 N)
W=0.037 + 0.32 A1
=0.36N
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I Question 18 — Mark Scheme

9702/21 Cambridge International AS & A Level — Mark Scheme May/June 2024
PUBLISHED
Question Answer Marks
1(a) units of Fp: kg ms2 M1
units of p: kg m3 M1
and
units of A: m?
and
units of v: ms-! or units of v& m2s2
kg ms2 = Ckgms2 and comment ‘(so) C has no units' / unit terms cancelled A1
or
C =kgms?/(kgm=m?m?s2) and comment ‘(so) C has no units’/ unit terms cancelled
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I Question 19 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2024
PUBLISHED
Question Answer Marks
1(a) charge underlined (and no others) B1
1(b)(i) |I =P/A C1
=750/(1300 x 1078)? c1
=440 W m™ A1
1(b)(ii) | percentage uncertainty =3 + 2 x (5/1300) x 100 Cc1
=3+2x0.38 A1
= (+) 4%
1(b)(iii) | efficiency = useful output power / total input power A1
=(160/750) = 100
=21%
1(b)(iv) | area (of the new panel) is less B1
input power (of the new panel) is less (than the input power of the ariginal panel) (as intensity is constant) B1
(useful power output is unchanged so) efficiency is greater (than the original panel) B1
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I Question 20 — Mark Scheme

9702/23 Cambridge International AS & A Level — Mark Scheme May/June 2024
PUBLISHED

Question Answer Marks
1(a) units of F- kgm s c1
units of r- m and units of v: m s’ A1

units of n: kgms=2/(mxms™') = kgm's™'
1(b) viscosity =0.096/(6 x & x 0.03 x 2.0) c1
=0.085kgm s A1

I Question 21 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme February/March 2024
PUBLISHED

Question Answer Marks
1(a) current and mass only ticked A1
1(b) (power =) work (done) / time C1
units of power = J s A1

=kgmis2/s

=kgm?s3

1(c) power = intensity x area C1
=950 x 2.2 x 10~ C1
=021W A1

9702 Physics e Unit 1: Unit and Measurement e Mark Scheme

Page 19 0f 21


https://examspath.com/

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

Question 22
9702/22 Cambridge International AS & A Level — Mark Scheme October/November 2025
PUBLISHED
Question Answer Marks
1(a) air temperature: K and air pressure: kg m' s2 B1
scalar only ticked for both air temperature and air pressure B1
1(b)(i) [ upthrust =1.1x9.81 x (4nx0.90%/3) C1
=33N A1
1(b)(ii) | (due to difference in height /depth there is a) difference in pressure between top and bottom (of balloon) B1
(due to pressure difference, upwards) B1
force on bottom of balloon is greater
(than downwards force on top of balloon, so resultant force is upwards)
1(b)(iii) | (Z)F=33-19 C1
(=14 N)
m=19/9.81 C1
(=1.94 kg)
a =(33-19)/(19/9.81) A1
=7.2ms™2
1(c) 5+3+(2x4) c1
(=16%)
absolute uncertainty in c=1.8 x 0.16 A1
=(1)0.3
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I Question 23 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme May/June 2025
PUBLISHED
Question Answer Marks
1(a) acceleration and displacement identified as vectors (and no others) B1
speed, temperature and gravitational potential energy identified as scalars (and no others) B1

I Question 24 — Mark Scheme

9702/22 Cambridge International AS & A Level — Mark Scheme February/March 2025
PUBLISHED
Question Answer Marks
1(a) how close the (measured) value is to the true value (of the quantity) A1
1(b)(i) |(p=)miIV C1
=31.3 x 103/(1.53 x 10-2)3= 8.7 x 103 (kg m3) A1
1(b)(ii) |(0.5/31.3) or (0.01/1.53) C1
% uncertainty = (0.016 x 100) + 3 x (0.0065 x 100)
=4% A1
1(b)(iii) | The ranges (of the densities of A and B) overlap or M1
the (calculated) density of A is within the range of the density of B or
the difference in densities is within the uncertainty (of B)
(so) they could be the same A1
End of Mark Scheme ¢ Waseem Ahmad, A Level Physics Teacher e examspath.com
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