APOLLO

Physics
SL Answers

First assessment 2025
Whole questions arranged by syllabus topic.
Original question and scheme crops preserve source diagrams.



APOLLO

Kinematics

12 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q1 | 1 marks

1. B

Physics SL | Paper 1A | May 2025 TZ1 | Q2 | 1 marks

2. B

Physics SL | Paper 1A | May 2025 TZ2 | Q1 | 1 marks

1. B

Physics SL | Paper 1A | May 2025 TZ2 | Q2 | 1 marks

2. c

Physics SL | Paper 1A | May 2025 TZ2 | Q3 | 1 marks

3. D

Physics SL | Paper 1A | May 2025 TZ3 | Q1 | 1 marks

1. B

Physics SL | Paper 1A | May 2025 TZ3 | Q2 | 1 marks

2. Cc

Physics SL | Paper 1A | Nov 2025 TZ1 | Q1 | 1 marks

1. c

Physics SL | Paper 1A | Nov 2025 TZ1 | Q2 | 1 marks

2. B

Physics SL | Paper 1A | Nov 2025 TZ3 | Q1 | 1 marks

1. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q2 | 1 marks

2. C

Physics SL | Paper 1A | Specimen 2025 | Q1 | 1 marks

Apollo | Original source crops | 3



APOLLO

Forces and momentum

22 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q3 | 1 marks

3. A

Physics SL | Paper 1A | May 2025 TZ1 | Q4 | 1 marks

4. C

Physics SL | Paper 1A | May 2025 TZ1 | Q6 | 1 marks

6. A

Physics SL | Paper 1A | May 2025 TZ2 | Q4 | 1 marks

4. D

Physics SL | Paper 1A | May 2025 TZ2 | Q5 | 1 marks

5. D

Physics SL | Paper 1A | May 2025 TZ3 | Q3 | 1 marks

3. Cc

Physics SL | Paper 1A | May 2025 TZ3 | Q4 | 1 marks

4. D

Physics SL | Paper 1A | May 2025 TZ3 | Q5 | 1 marks

5. D

Physics SL | Paper 1A | May 2025 TZ3 | Q6 | 1 marks

6. D

Apollo | Original source crops | 5



Physics SL | Paper 2 | May 2025 TZ2 | Q1 | 8 marks

1 a ALT1 Ignore references to conservation of [2]
KE before is %x 3.0x6.02 =54 Jv momentum
KE after is %x3.0><2.02 +%><6.0><4.02 =54Jv
ALT 2
In elastic collisions relative velocity remains constant in magnitude v
[6-0|=|-2-4|v
b i o 6.0x 4.2 ORF =32 th((ff;o(—_f.())) v Allow ECF from a wrong time interval. [2]
40x10 ) If the final answer is incorrect, award MP1
F=6.0x10"N ¥ for [Tmax] for any attempt to use rate of
change of momentum or mass x
acceleration with wrong data values for
masses and velocities.
b ii Alternative 1 Award [2] if 1200 <<W>> s seen as the [2]
AEg = %6.0 402 0RA48] v answer without working
P=«k_, % __ 1300w v Award [1] for 2400 W.
At 40x1073
Allow ECF from bi) in ALT 2.
Alternative 2
B_EUtY
.5:600><0+24'0 —1200 W v
-6- 2225-6718M
. 2
b i keis %x(3.0+6.0)><2.02:18J\/ [
PEis 54-18=36 Jv Allow ECF from MP1
-7- 2225-6718M
| Question Answers Notes \ Total |

Apollo | Original source crop | 6



Physics SL | Paper 2 | May 2025 TZ3 | Q1 | 6 marks

It is a ratio between two forces therefore units cancel out.

OR
W = Ff/N, therefore units cancel out. v

1. b uses the static coefficient v/

F=0.36x12x9.8=0.36x11.76
OR

F=42«N» v

Must see full substitution OR answer
to 2 (or more) significant figures for
MP2.

2225-6724M

ALT1

Fi=0.28x1.2x9.8=3.29 «N» v
W done over 0.35m = (14 -3.29) x 0.35 = 3.75 «<J»v
d=«3.75J/3.29N=»1.14 «m» vV

ALT2

a=(14-0.28x1.2x9.8)/1.2=8.92«ms» v

v=./(2)(8.92)(0.35) = 2.50 <m §"» v/

d = «2.5%/(2x0.28x9.8) =» 1.14 «<m» vV

Allow ECF from MP1

Only award marks from one ALT.

2225-6724M

Question Answers

Apollo | Original source crop | 7

Notes

| Total |



Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q3 | 1 marks

3. A

Physics SL | Paper 1A | Nov 2025 TZ1 | Q4 | 1 marks

4. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q3 | 1 marks

3. B

Physics SL | Paper 1A | Nov 2025 TZ3 | Q4 | 1 marks

4. c

Apollo | Original source crops | 8



Physics SL | Paper 1B | Nov 2025 TZ3 | Q1 | 12 marks

1. a milligram Accept half milligram / 0.0005 g [11]
OR
0.001gVv Ignore use of plus/minus
1. b (0_001427 —0.001208)-9.8 OR 2.1 mN v Allow the calculation to give a result [11
’ in mN or N. Look for full substitution
or answer with at least two SF.
1. c pgV=0.002146 v Do not penalise the use of SF. [2]
Watch for ECF from 1b and POT
p =1200 kg m? v errors.
1. d A single, straight line passing through most points, which does not | Allow MP1 straight lines to extend to [2]
attempt to pass through the origin. v the x-axis

Curved line passing through first three points v/

1. e The gradient is constant / the line is straight « when the terminal v Ignore any comments not explicitly 11
is reached » v referring to the graph
1. f n =0.2512 v MP1 and MP2 are for the [4]
7% OR 0.02¢ calculations, accept any number of
0_ 0.2 . 0.02 v SF,
7=025x0. MP3 is for the matching precision of
PasORkgm's'v the value and its uncertainty. ECF
may apply but uncertainty may only
have 1SF.
Allow other suitable units such as
Nm-2s
1. g the value lies within the range of the uncertainties « Watch for ECF from 1f [11]
so the experiment was accurate» v/
-5- 8825-6723M
[ Question Answers Notes [ Total |

Apollo | Original source crop | 9



Physics SL | Paper 2 | Nov 2025 TZ3 | Q2 | 11 marks

2. a i Ignore other forces drawn for MP1 [2]
tension
weight
Labelled vertical weight / W/ mg / Fg and tension / T / Fr in approximately correct
direction v
With vertical T component equal to weight v/
2. a ii Tsin30 =ma Accept reversed trig functions if 60° [2]
OR used.
Tcos30 =mg v Award [2] for CNA
a=gtan30 =5.66~57ms?v
2 b For MP2, accept an answer of 10° if [2]
The ball is in equilibrium / forces are balanced / net force is zero / no acceleration/ | from the students’ answer it can be
the vertical weight must be balanced by a vertical tension v/ understood that they interpreted the
Th i v vertical as the perpendicular line to
€ angie Is zero the ceiling of the truck, so that their
answer of 10° implies that the string
is vertically downwards.
-6 8825 —6724M
Question Answers Notes Total
2. |c pmg = m‘;; v Award [2] for a CNA. [2]
vV =«/0.6 Xx9.8x75» 21 ms" v
2. d ALTERNATIVE 1
KE %x1400><1520R 1.6x10°) v 131
Work done by drag force 520x7x750R 1.2x10°] v/
This is less than the KE so the truck will make it v/
ALTERNATIVE 2
520 2
Truck decelerates at ——OR 0.371ms™ v/
! 1400 Allow MP3 for a consistent
Speed at gas station is V152 Z2x0.371x zx 75 OR 7.0ms ConCl”S’_on ’,f any previous
calculation is wrong.
OR
2
truck stops after a distance « 5 —»303mv
2x0.371
Speed is not zero
OR
303m>757
OR
303m>236m v
-7- 8825 -6724M
Question Answers Notes Total

Apollo | Original source crop | 10




Mark-scheme answers

Physics SL | Paper 1A | Specimen 2025 | Q2 | 1 marks

2. C

Physics SL | Paper 1A | Specimen 2025 | Q4 | 1 marks

4. D

Physics SL | Paper 1A | Specimen 2025 | Q6 | 1 marks

6. D

Apollo | Original source crops | 11



Physics SL | Paper 1B | Specimen 2025 | Q2 | 8 marks

2. |a 3 sf is inappropriate for A v’

rejects trial 3 as outlier for B v/

2. |b beam bends under its own weight / weight of pan
OR

specified systematic error in d v/

2. |c units of W: kgms? v/

work leadingto x=1and y=3 v

2. |d i instrument (capable of reading to 0.05 mm) with reason related to resolution eg micrometer screw gauge, Vernier
of instrument v’ caliper, travelling microscope
2. d ii attempt to calculate fractional uncertainty in either a or b [0.0357, 0.0167] v/

0.0357 + 0.0167 =0.05=5% v

Apollo | Original source crop | 12



Physics SL | Paper 2 | Specimen 2025 | Q1 | 4 marks

1. a static friction force «between blocks»
AND

directed to the rightv’

1. b F=60a v

F =0.6x15%x9.8 «<=88.2N» v

88.2:15x§—O:F:350«N» v

Allow use of a=0.6g leading to 353 N.

SPEC/4/PHYSI/SP2/ENG/TZ0/XX/M

Question Answers

Apollo | Original source crop | 13

Notes

‘ Total ‘




APOLLO

Work, energy and power

7 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q5 | 1 marks

5. C

Physics SL | Paper 1A | May 2025 TZ1 | Q12 | 1 marks

12. C

Physics SL | Paper 1A | Nov 2025 TZ1 | Q5 | 1 marks

5. D

Physics SL | Paper 1A | Nov 2025 TZ1 | Q6 | 1 marks

6. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q5 | 1 marks

5. D

Physics SL | Paper 1A | Specimen 2025 | Q3 | 1 marks

3. A

Physics SL | Paper 1A | Specimen 2025 | Q5 | 1 marks

5. B

Apollo | Original source crops | 15



APOLLO

Thermal energy transfers

11 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q7 | 1 marks

7. A

Physics SL | Paper 1A | May 2025 TZ2 | Q6 | 1 marks

6. c

Physics SL | Paper 1A | May 2025 TZ3 | Q7 | 1 marks

7. A

Apollo | Original source crops | 17



Physics SL | Paper 2 | May 2025 TZ2 | Q2 | 8 marks

2. |a ALT 1 (in solids) [2]

reference to particle/atomic vibrations
OR
kinetic energy transferred v/

via collisions
OR
between adjacent particles/atoms v/

ALT 2 (in metallic conductors)

reference to motion of electrons v/
that collide with atoms/ions v

b 2@ _ AT _ 13X18X(22-13) g 4102 v Ignore the sign in MP1 [2]
At Ax 0.25 !

Unitis W/ Js'/ kgm?s® v

c i Identifies gradient as rate of thermal energy transfer [1]
OR
temperature difference is decreasing v’

-8- 2225-6718M
c ii ALT 1PV oy Award only MP1, [1] max, if work (3]
Ny = —and N = — OR 295 and 279 seen v shown in Celsius
P“)/ PV
AN _ o279 lo2es. v
N, v
OA kx295
AN 1, 0.0570R57%
No 279
ALT 2
NT = constant OR nT = constant OR 295 AND 279 seen 4
«&ORE :»Eseen v
N, n, 279
57% v
-9-— 2225-6718M
| Question Answers Notes Total

Apollo | Original source crop | 18



Physics SL | Paper 2 | May 2025 TZ3 | Q6 | 20 marks

6. a i Weight and Buoyancy drawn in proper directions (by eye) and correctly identified | Allow any sensible identification of
v the forces (e.g. mg for Fy)
Do not allow “gravity” for weight.
1
6 a i Weight=p.-A-H-g
OR
Buoyancy =pu-A-D-g Vv
pcrA-H-g=pw-A-D-gVv 2
«algebraic manipulation to show the relationship>>
-12 - 2225-6724M
6. b When cork is released, upthrust/buoyant force is larger than weight
OR
buoyant force is increased when cork submerged. v/
«net» force/acceleration is proportional to displacement
OR 2 max

quotes a = «-» w? OR a K-» x v

«net» force/acceleration is in opposite direction of displacement
OR
«net» force/acceleration is directed towards equilibrium v/

Apollo | Original source crop | 19



Physics SL | Paper 2 | May 2025 TZ3 | Q6 | 20 marks

Apollo | Original source crop | 20

-13- 2225-6724M
6. c i solid state volume is less than liquid state
OR
molecules/particles/atoms are closer in solids so volume is smaller v/
2
Same mass in smaller volume «so larger density»
OR
More mass per unit volume v/
6 Cc 1] 4 «°C» v Allow 3.9 °C-4.1°C.
Accept answer in Kelvin (e.g. 1
277 K) if proper unit shown.
6 d i «(H -32)/H=920/1030 so» H =300 «<m» OR D = 268 «m» v Must see either full substitution or
_ o answer to 3 or more significant
m =920 x 300 x 4200 OR 1.16x10° «kg» v figures.
2
6 d i tmi12 = (im + myv v
40 40
v=0.29«ms™» v 2
- 14— 2225-6724M
6. |e i use of AT =6 «°C» v
AQ _ « 23 °6 =>
At A 0.019 730 W m» v
2
6 e L m = (pA)(22) = (1000)(A)(22) = 22000A AND AT =2 «°C» v
Q/A = «mcAT» = (22)(1000)(4200 * 2) =1.85x108 «J m2»
OR
Q/A = «mL» = (22)(1000)(330000) = 7.26x10° «J m2» v
Q/A = 7.4x10° «J m2»
3
6 e I | «the thicker the layer the» lower the rate of transfer v/ 1




Physics SL | Paper 2 | May 2025 TZ3 | Q6 | 20 marks

-15- 2225-6724M
6. e iv | if solid water were denser than liquid, ice layer would sink
OR
water at 4°C sinks to bottom v/
2 max

ice layer «would isolate water below ice to» maintain conditions
«above freezing » v

this insulates the lake OR prevents the lake from freezing completely v/

Apollo | Original source crop | 21




Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q7 | 1 marks

7. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q6 | 1 marks

6. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q7 | 1 marks

7. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q10 | 1 marks

10. A

Physics SL | Paper 1A | Specimen 2025 | Q8 | 1 marks

8. A

Apollo | Original source crops | 22



Physics SL | Paper 2 | Specimen 2025 | Q6 | 5 marks

6. |a (0.030%0.7x10° x5)+(0.030x 220 x 10°) + (0.030x 2.13 x 10°)(T — 47)
=(0.150%2.13x10°)(240-T)

One heat capacity term correctly substituted v/ 3

latent heat correctly substituted (0.030x220x10%) v/

T =190«°C» v

6. b Experimental temperature will be lower v/
2
Heat loss to the environment v/
-9- SPEC/4/PHYSI/SP2/ENG/TZ0/XX/M
Question Answers Notes ‘ Total ‘

Apollo | Original source crop | 23



APOLLO

Greenhouse effect

6 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q8 | 1 marks

8. D

Physics SL | Paper 1A | May 2025 TZ2 | Q7 | 1 marks

7. Cc

Physics SL | Paper 1A | May 2025 TZ3 | Q9 | 1 marks

9. D

Physics SL | Paper 1A | Nov 2025 TZ1 | Q8 | 1 marks

8. B

Physics SL | Paper 1A | Nov 2025 TZ1 | Q9 | 1 marks

9. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q8 | 1 marks

8. Cc

Apollo | Original source crops | 25



APOLLO

Gas laws

9 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q9 | 1 marks

9. C

Physics SL | Paper 1A | May 2025 TZ2 | Q8 | 1 marks

8. Cc

Physics SL | Paper 1A | May 2025 TZ2 | Q20 | 1 marks

20. A

Physics SL | Paper 1A | May 2025 TZ3 | Q10 | 1 marks

10. D

Physics SL | Paper 1A | Nov 2025 TZ1 | Q10 | 1 marks

10. A

Physics SL | Paper 1A | Nov 2025 TZ1 | Q11 | 1 marks

11. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q9 | 1 marks

9. B

Physics SL | Paper 1A | Specimen 2025 | Q7 | 1 marks

7. D

Physics SL | Paper 1A | Specimen 2025 | Q12 | 1 marks

12. C

Apollo | Original source crops | 27



APOLLO

Current and circuits

10 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q10 | 1 marks

10. D

Physics SL | Paper 1A | May 2025 TZ1 | Q11 | 1 marks

11. B

Physics SL | Paper 1A | May 2025 TZ2 | Q9 | 1 marks

9. C

Physics SL | Paper 1A | May 2025 TZ2 | Q10 | 1 marks

10. D

Physics SL | Paper 1A | May 2025 TZ3 | Q11 | 1 marks

11. A

Physics SL | Paper 1A | May 2025 TZ3 | Q12 | 1 marks

12. A

Physics SL | Paper 1A | Nov 2025 TZ1 | Q12 | 1 marks

12. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q11 | 1 marks

11. B

Physics SL | Paper 1A | Specimen 2025 | Q10 | 1 marks

10. A

Physics SL | Paper 1A | Specimen 2025 | Q11 | 1 marks

11. C

Apollo | Original source crops | 29



APOLLO

Simple harmonic motion

8 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q13 | 1 marks

13. B

Physics SL | Paper 1A | May 2025 TZ2 | Q11 | 1 marks

11. C

Physics SL | Paper 1A | May 2025 TZ2 | Q15 | 1 marks

15. B

Physics SL | Paper 1A | May 2025 TZ3 | Q13 | 1 marks

13. B

Physics SL | Paper 1A | Nov 2025 TZ1 | Q16 | 1 marks

16. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q12 | 1 marks

12. A

Physics SL | Paper 1A | Specimen 2025 | Q14 | 1 marks

14. C

Physics SL | Paper 1A | Specimen 2025 | Q16 | 1 marks

16. B

Apollo | Original source crops | 31



APOLLO

Wave model

6 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q14 | 1 marks

14. B

Physics SL | Paper 1A | May 2025 TZ2 | Q12 | 1 marks

12. B

Physics SL | Paper 1A | May 2025 TZ2 | Q13 | 1 marks

13. A

Physics SL | Paper 1A | May 2025 TZ3 | Q14 | 1 marks

14. C

Physics SL | Paper 1A | Nov 2025 TZ1 | Q13 | 1 marks

13. B

Physics SL | Paper 1A | Specimen 2025 | Q13 | 1 marks

13. D

Apollo | Original source crops | 33



APOLLO

Wave phenomena

9 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q15 | 1 marks

15. C

Physics SL | Paper 1A | May 2025 TZ3 | Q15 | 1 marks

15. B

Physics SL | Paper 1A | May 2025 TZ3 | Q16 | 1 marks

16. B

Apollo | Original source crops | 35



Physics SL | Paper 1B | May 2025 TZ1 | Q2 | 8 marks

2. |a measure P to be at the centre of the flat edge/side so that incident rays are aimed
at P /go through radial lines
OR (1]
check that the incident angle is 0° at every point of incidence v
2 b i 0,=49v Accept correct answer only M1
2 b ii 0.755 v Accept only 0.755. Answer must be
quoted to 3 sf. g}
2 c i use two points from the line that use more than half the line of best fit v/ Allow (implicit) use of the origin.
gradient = 1.5v/ Look for Ax = 0.3 [2]
2 c I draw max from lower end of lower error bar to upper end of upper error barv’ 1]
2 c iii States gradient gives the value of the refractive index MP1 can be shown as an equation
05 5v Candidates may calculate the
n=t. uncertainty by using the gradient of the 2
=1.540.2v line found in cii) or finding the average 2]
n=1.0x0. of the max and min lines of best fit.
Look for working leading to 0.1< An<0.2
-6- 2225-6711M
| Question Answers Notes \ Total |

Apollo | Original source crop | 36



Physics SL | Paper 1B | May 2025 TZ3 | Q2 | 7 marks

2. |a Measure distance between multiple constructive/maxima fringes v/
Divide this distance by the number of fringes «subtract 1»

OR

Divide this distance by the number of minimav’

Do not accept answers that refer
to changing the ruler to other
measuring devices

2. |b «A smaller d will» increase fringe separation s v/
«Relative» uncertainty in s will decrease v/

Do not award MP2 without
correct MP1 except when
applying ECF from MP1

Rounding A=610 £30 nm v

2. |c |i 1 o
- v Allow
2. |[c |ii Uncertainty +30 nm v MP1 for obtaining uncertainty to

any number of s.f.

Allow ECF from MP1 for an
answer written to correct s.f.
Award [2] for BCA

Apollo | Original source crop | 37




Physics SL | Paper 2 | May 2025 TZ2 | Q4 | 5 marks

4. |a Light comes from a single source v/ [2 max]
Waves need to have a constant phase difference / in phase v/
«To produce» a fixed/stable/clear/constant pattern «over time»
OR
Only coherent light has this property/produces this pattern v
b i Alternative 1 Award [2] if 6.0 x10~% «rad» is seen as the [2]

s— AD _S_24, answer without working

d 79D d Do not penalize if answer in degrees
4= 720x10 —6.0x10° rad v (0.34°)

0.12x107°

Award [1] for an answer of 0.012 or
Alternative 2 0.003 «rad»
dsing:i:qﬁzzgn’1i v
2 2 2d
-9
= Zsin’1L1o3 =6.0x107° rad v
2x0.12x10
Alternative 3
<<With small angle approximation>> dg = % EYE g v
-9

g=12019" 60,10 rad v

0.12x10

b ii The energy missing at P1 and Pz is found at the maxima v [1]
-12- 2225-6718M
| Question Answers Notes \ Total |

Apollo | Original source crop | 38



Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q14 | 1 marks

14. C

Physics SL | Paper 1A | Nov 2025 TZ3 | Q13 | 1 marks

13. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q14 | 1 marks

14. B

Apollo | Original source crops | 39



APOLLO

Standing waves and resonance

6 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ2 | Q14 | 1 marks

14. B

Physics SL | Paper 1A | Nov 2025 TZ1 | Q15 | 1 marks

15. C

Physics SL | Paper 1A | Nov 2025 TZ3 | Q15 | 1 marks

15. C

Apollo | Original source crops | 41



Physics SL | Paper 2 | Nov 2025 TZ3 | Q5 | 20 marks

5. a i ALTERNATIVE 1 Award full marks for a CNA [2]
One mole contains 6.02x10% atoms and has mass 63.5g v/
63.5x1073 2 25 Accept similar calculation for a mass of
Mass of one atomis —————==1.055x10" ~1.1x10™ kg v/ 0.4 kg (n=6.3
6.02x107 g 9(n=63
ALTERNATIVE 2
The atom has mass 63.5u v/
le. 63.5x1.661x10% =1.055x10% ~1.1x10 % kg v
5 a i 0.0635 Award full marks for a CNA [2]
Volume of copper = 3940 4
Accept similar calculation for a mass of
0.4 kg
« LS) »=12x10"m* v
V= (8940x6.02x10”)
5 12 || Sige of cube a=31.180x10% =2.277x10™ ~2x10™ m v [
: ’ Allow ECF from a i
Award the mark for the CNA
5 b Q « =mL=0.400 x 206 x 10% » = 82.4kJ v/ [11
-10-— 8825 —6724M
Question Answers Notes Total
5 |c Internal energy is greater in the liquid phase v/ [3]
in liquid the intermolecular potential energy is greater / the separation is greater /
energy has been addedv’
kinetic energy is unchanged / temperature is the same / internal energy is the sum
of kinetic and potential energiesv’
5 d i wave «created by the hammer» is reflected / two «identical» waves in opposite Accept reference to constructive and [2]
directionsv’ destructive interference in MP2
the right and left waves superpose / add up / interfere v/
5 d ii Antinodes at both ends, a node in the middle v/ Accept only one wave or wave and [11
envelope, either solid or broken lines.
5 d iii Labelling not necessary [2]
Opposite line i.e. phase difference of 7 v/
Smaller amplitude, v/ MP2 only scores if MP1 scores
5. |e i The standing wave is longitudinal/sand moves horizontally / sand is [2]
pushed/vibrates
OR
there are nodes and antinodes v/
« sand moves» away from antinodes/ to nodes v

Apollo | Original source crop | 42




Physics SL | Paper 2 | Nov 2025 TZ3 | Q5 | 20 marks

-1 -

8825-6724M

Question

Answers

Notes

Total

5 |e i

ALTERNATIVE 1
Wavelength in air is 2d (= 3.6 cm) v/
Frequency of wave in copper is the same as that in the air in the tube v

VCu :&‘/

2L " 2d

Voo = Exvy =34 4330-6.2x10° ms v
PR

ALTERNATIVE 2
Wavelength in air is 2d (= 3.6 cm) v

=330 _9467x10°Hz v
3.6x10

Jo, =68 cm v
Ve, =9167x0.68=6.2x10°ms'v’

Award [4] for a CNA

Allow ECF from wrong wavelengths

[4]1

Apollo | Original source crop | 43




Mark-scheme answers

Physics SL | Paper 1A | Specimen 2025 | Q15 | 1 marks

15. C

Apollo | Original source crops | 44



Physics SL | Paper 2 | Specimen 2025 | Q2 | 5 marks

2. |a standing waves form «in the oven» by superposition / constructive interferencev’ 2

energy transfer is greatest at the antinodes «of the standing wave pattern»v'
2. |b A=12.2«cmy» v Allow A+2 mm. 3

c 3.0x10° Condone power of ten error in MP2
fe= E» = 122210~ only.
f=2.46GHz v correct answer only including power of ten
-5-— SPEC/4/PHYSI/SP2/ENG/TZ0/XXIM

Question Answers
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Notes

‘ Total ‘




APOLLO

Doppler effect

3 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q16 | 1 marks

16. A

Apollo | Original source crops | 47



Physics SL | Paper 2 | May 2025 TZ3 | Q2 | 6 marks

2. |a |i |wavelength =0.68 «<m» v Accept 0.67 — 0.70 m for
. wavelength.
Period = 0.002 «s» v 2
2. a ii v=«\T=0.68/0.002=»340 «<ms™» v Allow ECF from 2ai
1
Allow v =335-350ms™
2. b i 440 Hz because the frequency heard <<by the driver>> will be higher
OR 1
440 Hz because the <<apparent>> wavelength decreases. v
i 2225-6724M
2. b i v _ A4 (659x107%) — (656.1x107°)
Useof ¢ 2 (656.1x1079) v
v=1.33x10°«ms™»
OR 2
0.00442c v
-8- 2225-6724M
Question Answers Notes Total
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Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ3 | Q16 | 1 marks

16. D

Apollo | Original source crops | 49



APOLLO

Gravitational fields

11 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q17 | 1 marks

17. B

Physics SL | Paper 1A | May 2025 TZ2 | Q16 | 1 marks

16. A

Physics SL | Paper 1A | May 2025 TZ3 | Q17 | 1 marks

17. B

Physics SL | Paper 1A | May 2025 TZ3 | Q18 | 1 marks

18. A
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Physics SL | Paper 2 | May 2025 TZ3 | Q4 | 5 marks

4. |a = 6™

9 (1.50x1011)2 v

g =0.0059 «N kg™ or m/s?»> v 2
4 b i A planet orbits a star describing an elliptical path with the Sun/star at one of the

foci v/ 1
4 b ii ALT 1

One component of the gravitational force creates an acceleration <<that acts in

the same direction of the velocity>>

Therefore KE increases v

ALT 2

According to Kepler's second law, the Earth sweeps out equal areas in equal 2

times v

Therefore, the Earth moves slower/less KE when far from the sun v/

-10 - 2225-6724M
Question Answers Notes Total
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Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q17 | 1 marks

17. A

Physics SL | Paper 1A | Nov 2025 TZ1 | Q18 | 1 marks

18. C

Physics SL | Paper 1A | Nov 2025 TZ3 | Q17 | 1 marks

17. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q18 | 1 marks

18. c

Physics SL | Paper 1A | Specimen 2025 | Q18 | 1 marks

18. D

Apollo | Original source crops | 53



Physics SL | Paper 2 | Specimen 2025 | Q3 | 4 marks

3. a arrow normal to the orbit towards the Earth v/ 1
3. b i 2 Allow use of @ .
use of v ., = 217 AND either Vit = M or MWVorial :% correctly
T r r r
manipulatedv’ 1
2
«toyield T2 = LU PN
GM
3. |b i , _i/GMTZ ~ i/s.anm*11 5.97 x10% x (5620)?
4r® 4n? v
=6.83x10°% «m» 2
height = «6.83x10° —6.37 x10° =» 4.6 x10° «m» v/

SPEC/4/PHYSI/SP2/ENG/TZ0/XX/M

Question

Apollo | Original source crop | 54

Answers

Notes

‘ Total ‘




APOLLO

Electric and magnetic fields

16 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q18 | 1 marks

18. A

Physics SL | Paper 1A | May 2025 TZ1 | Q19 | 1 marks

19. A

Physics SL | Paper 1A | May 2025 TZ1 | Q20 | 1 marks

20. C

Physics SL | Paper 1A | May 2025 TZ2 | Q17 | 1 marks

17. B

Physics SL | Paper 1A | May 2025 TZ2 | Q18 | 1 marks

18. A

Physics SL | Paper 1A | May 2025 TZ2 | Q19 | 1 marks

19. A

Physics SL | Paper 1A | May 2025 TZ3 | Q19 | 1 marks

19. C

Physics SL | Paper 1A | May 2025 TZ3 | Q20 | 1 marks

20. B
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Physics SL | Paper 1B | May 2025 TZ1 | Q3 | 6 marks

3. |a rv’

because it gives the most uniform field in space between coils/across the magnet
OR

2r gives a lower magnitude of the field OR

0.5r gives a greater magnitude of the field but not uniform across magnet v/

[2

3 |b Bn will be perpendicular to Beois V'
the deflection of the magnet will allow for the determination of By v/

gives the maximum possible deflection of the magnet v/

MP2 can be given for use of deflection
to measure By.

[2] max

3 (3 tan 24° = BH/Bcoils v

Bh = «7.5x10° T x tan 24° =» 3.3x10° T v

Watch for ECF from a).
For MP2:

for 2r, By=1.3x10° T
for 0.5r, Bp=4.5x10° T

[2]
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Physics SL | Paper 2 | May 2025 TZ3 | Q5 | 4 marks

5. |a ALT 1

4kq/r? =kq/r usedtogiveri=2nv

Since r1 = 2 rothereforeri = 2/3d. v

ALT 2 2

k-q/(d-x)*>=k-4qg/x?

Rearrange to show x =2/3d v
5. [b i The charge will be attracted/net force towards q therefore it will accelerate to the

right v/

1

5. b ii The net force will be downwards so it will return towards the axis <and continue 1

an oscillation around X>»> v/

11— 2225-6724M
Question Answers Notes Total
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Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q19 | 1 marks

19. D

Physics SL | Paper 1A | Nov 2025 TZ3 | Q19 | 1 marks

19. D

Physics SL | Paper 1A | Specimen 2025 | Q17 | 1 marks

17. B

Physics SL | Paper 1A | Specimen 2025 | Q19 | 1 marks

19. C

Physics SL | Paper 1A | Specimen 2025 | Q20 | 1 marks

20. A
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Physics SL | Paper 2 | Specimen 2025 | Q7 | 20 marks

equally spaced arrows «by eye» all pointing down v/

edge effects also shown with arrows v/

960

g-vV__90
d 8.0x107

E=1.2x10° «<NC'» v

friction transfers electron(s) to or from drop
AND

through collisions/ interaction with air molecules in the tube OR through
collisions/interaction with wall of tube v/

weight of oil drop is p,gV v

F _pgvV _p. ,
W pgV p,

«i = 1 =»1.4x107
w 730

OR

Ratio of £, to Wis much less than 1 v/

—10-

SPEC/4/PHYSI/SP2/ENG/TZ0/XX/M

Weight vertically down AND electric force vertically up v/

Of equal length «by eye» v/

Mass of drop is p,V v

9E=(pV)g v

«hence answer»

MP1 must be shown implicitly for credit.

Negative v/

Net force is zero v/

Acceleration of the oil drop is zero v/

OR

For terminal velocity drag must equal weight v/

weight = p,gV and drag =6nnrv v’
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Physics SL | Paper 2 | Specimen 2025 | Q7 | 20 marks

-11- SPEC/4/PHYSI/SP2/ENG/TZ0/XX/IM

7 d ii _6ngrv Answer must be shown to 3+ sf.

9"7E

q_6TE><1.60><10’5><1.36><10’6><1.40><104 v 3

B 1.2x10°

q=4.79x107" «C» v

7 d iii | charge is quantized v’
2
so, the charges must be 1e and 2e v/
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Physics SL | Paper 2 | Specimen 2025 | Q7 | 20 marks
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APOLLO

Motion in electromagnetic fields

5 questions



Physics SL | Paper 2 | May 2025 TZ2 | Q3 | 9 marks

v=+2as<«=106x10°ms™t>» v
t= <<Z=>> 1.5x106s v

3. |a E=«—22_ = »15x103NC"1ORVm™! v [
8.0x1072
b i F=«E=»32x10"1%x15%x1030R4.8x 1071°N v Allow ECF from a). [2]
_ F _ _ 48x107'° 10, -2 i
a =« = nte OR7.2x10%ms Award [1] if they use a charge of e and
a mass of 2u obtaining the right result.
b ii ALT1 Award [2] if 1.5x10°°«sS» is seen as the [2]
f= 2 answer without working.
a
t=« M=»1.5X10_65 4
7.2%x1010
ALT 2

b iii 240 eV v Accept 3.8 x1077J [1]
c Fm=Fe ORqvB=qgE ORB=F./qv v Award [2]if 3.0 x103«T» is seen as the [2]
B=«E = 15x10° $3.0x 1073T v answer without working.
5.0x105 :
7 ) Allow ECF from a) and b) i)

-10- 2225-6718M

d Horizontal / undeflected path v/ [1]
-11- 2225-6718M

| Question Answers Notes \ Total |
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Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q20 | 1 marks

20. B

Physics SL | Paper 1A | Nov 2025 TZ3 | Q20 | 1 marks

20. B

Apollo | Original source crops | 65



Physics SL | Paper 2 | Nov 2025 TZ3 | Q3 | 6 marks

3. |a 2
«8.99x10% (0?3?)2 + 0.862 )=3.26x10"s0 » Q = 9.6x106 v/ 2
Cc v

3 b i 2 1

I qvB = me v [11
R

Hence answer

3. |b i Force is perpendicular to the velocity / F acts as centripetal / F does no work / F Do not accept reference to 11
only changes direction of velocity v/ centripetal acceleration only

3. |c loss of energy / speed reduced v/ [2]
so radius decreases v/ MP2 scores only if MP1 is scored.

—_8-— 8825-6724M
Question Answers Notes Total
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Physics SL | Paper 1B | Specimen 2025 | Q1 | 12 marks

1. |a i 0.02 «<kV» v 1
1. |a ii by measuring the time for many bounces v/

and dividing the result by the number of bounces v 2
1. |b i it is not possible to draw a straight line through all the error bars v/ 1
1. |b ii T=05sv

«E =02V 2

0.5

1. |c i a best-fit line drawn through the entire range of the data v/

large triangle greater than half a line or two data points on the line greater than

half a line apart v’ 3

correct read offs consistent with the line, eg % =40V Accept answer in the range 3.8—-4.2
1. |c ii kVs v 1
1. [ iii the angle between the string and the vertical should be very small «for any

position of the ball» v’

so that the tension in the string is «almost» balanced by the ball's weight

OR 2
restoring force from the string / horizontal component of tension negligibly small OWTTE
«compared with electric force» v/
—-4- SPEC/4/PHYSI/SP1/ENG/TZ0/XX/M
| Question Answers Notes Total
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APOLLO

Structure of the atom

8 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q21 | 1 marks

21. A

Physics SL | Paper 1A | May 2025 TZ1 | Q22 | 1 marks

22. A

Physics SL | Paper 1A | May 2025 TZ2 | Q21 | 1 marks

21. D

Physics SL | Paper 1A | May 2025 TZ3 | Q21 | 1 marks

21. Cc

Physics SL | Paper 1A | Nov 2025 TZ1 | Q21 | 1 marks

21. C

Physics SL | Paper 1A | Nov 2025 TZ3 | Q21 | 1 marks

21. B
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Physics SL | Paper 2 | Nov 2025 TZ3 | Q1 | 4 marks

1. |a 3V [1]
1. b Chooses 3->2 transition v/
=he o Ignore sign.
AE Award [3] for CNA (correct numerical [3]
124x10° answer) -
== =%6.56x10"m Allow ECF from_ MP1 if they choose an
1.89 incorrect transition
Do not penalize 657 nm
OR Award [1] max if they calculate a
: 10 %3.0x10° wavelength using a single energy level
_ 8 613;901 6X31((:’>1<9 0 =»6.58x10"m v/ instead of a delta AE.
.89x1.6%
-5- 8825-6724M
Question Answers Notes Total

Apollo | Original source crop | 70



Mark-scheme answers

Physics SL | Paper 1A | Specimen 2025 | Q22 | 1 marks

22. A

Apollo | Original source crops | 71



APOLLO

Radioactive decay

9 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ2 | Q23 | 1 marks

23. A

Physics SL | Paper 1A | May 2025 TZ3 | Q22 | 1 marks

22. C

Physics SL | Paper 1A | May 2025 TZ3 | Q23 | 1 marks

23. D
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Physics SL | Paper 2 | May 2025 TZ3 | Q3 | 9 marks

86 v

ALT1

mass defect = 226.02540 — 222.01757 — 4.00260 = 0.00523 «u» v'

0.00523 x 931.5 = 4.87 «MeV» v

ALT 2

initial energy = (226.02540)(931.5) = 210542.66 «MeV»

fion':I energy = (222.01757 + 4.00260)(931.5) = 210537.79 «MeV» v

210542.66 - 210537.79 = 4.87 «MeV» v

Must see full substitution or
answer to at least 2 significant
figures.

Pa = PRV

«Use of KE = p%2m to get KE«/KErn =222/4 so»
KEq = 222/226 OR 0.982 v

«a few» alpha particles bounce back from the foil v/
«most» alpha particles pass through «undeflected» v
«some» alpha particles were scattered/deviated from their path v

2 max

«nucleus is» small AND dense v/

«nucleus is» positively charged
OR

a nucleus «is postulated» v/

2225-6724M

Question

Answers
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Notes

Total



Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q22 | 1 marks

22. c

Physics SL | Paper 1A | Nov 2025 TZ1 | Q23 | 1 marks

23. B

Apollo | Original source crops | 75



Physics SL | Paper 2 | Nov 2025 TZ3 | Q4 | 9 marks

4. |a i 600 «counts per hr »v’ [1]
4 a i ALTERNATIVE 1 [31

Subtract their background rate to 3000 to get the initial count rate Allow ECF from a i)

e.g. initial count rate 2400 counts per h v/

1 1 1, ... . v Allow ECF from MP1, i.e.max [2] for

Attempt to read t for 37 or 3 this initial count rate plus their background rate answer of about 14 h if background rate

Half-life is 10 h v/ not usad

ALTERNATIVE 2 Accept 9 to 11 hours for MP3

Use of decay equation with Ag = 3000 (their ai) and one point correctly read from

graph v

calculate decay constant v’

Use half life = =% to get Tz =10 h v/
4. |a |iii |The BE «per nucleon» is greater for *5,Pb v/ Award [1] if they recognize Pb as [2]

) table but lude i tly.

Because “5Pb is more stableftightly bound than “3Bi v/ more stable but conciude incorrectly.
4 a iv The alpha particles would be absorbed / have low penetration / short range / v/ 11
4 b Am =203.932254 —(203.928034 + 0.000549) =3.671x10° u v/ ﬁllowdl:'[%l:.ffr?m tMP1 ) locted [2]

B 3 - war if electron mass is neglecte
Q=3671x10"x931.5~3.42MeV v and Q = 3.93 MeV or 6.30x107°J
Award [2] for a CNA
Accept final answer in J (5.48x10™")
-9- 8825-6724M
Question Answers Notes Total
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Mark-scheme answers

Physics SL | Paper 1A | Specimen 2025 | Q23 | 1 marks

23. D

Apollo | Original source crops | 77



Physics SL | Paper 2 | Specimen 2025 | Q4 | 6 marks

4. a 23; Am v
2
Np + Ja v
4. |b Alpha particles only travel a few cm in air / penetration of alpha particles is poor OWTTE 1
(and will not escape the chamber) v/
4. c N
Each alpha gives rise to % =3.67x10° ion pairs v’
5
So M:SJSMOQ ion pairs per second v’ 3
current =1.6x107"°x5.13x10° =0.82x10° «A» v
-7- SPEC/4/PHYSI/SP2/ENG/TZ0/XX/M
Notes ‘ Total ‘

Question Answers
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APOLLO

Fission

8 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q23 | 1 marks

23. D

Physics SL | Paper 1A | May 2025 TZ1 | Q24 | 1 marks

24. C

Physics SL | Paper 1A | May 2025 TZ2 | Q24 | 1 marks

24. D

Physics SL | Paper 1A | May 2025 TZ3 | Q24 | 1 marks

24. A

Physics SL | Paper 1A | Nov 2025 TZ1 | Q24 | 1 marks

24. B

Physics SL | Paper 1A | Nov 2025 TZ3 | Q22 | 1 marks

22. C

Physics SL | Paper 1A | Nov 2025 TZ3 | Q23 | 1 marks

23. D

Physics SL | Paper 1A | Specimen 2025 | Q24 | 1 marks

24. C
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APOLLO

Fusion and stars

14 questions



Mark-scheme answers

Physics SL | Paper 1A | May 2025 TZ1 | Q25 | 1 marks

25. D

Physics SL | Paper 1A | May 2025 TZ2 | Q22 | 1 marks

22. c

Physics SL | Paper 1A | May 2025 TZ2 | Q25 | 1 marks

25. B

Physics SL | Paper 1A | May 2025 TZ3 | Q8 | 1 marks

8. A

Physics SL | Paper 1A | May 2025 TZ3 | Q25 | 1 marks

25. D
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Physics SL | Paper 2 | May 2025 TZ2 | Q5 | 20 marks

5. |a i Mention of core temperature and density v/ Ignore reference to mass. [3]
gt’)_‘,re temperature implies high kinetic energy/high speed Do not award MP1 if radius and/or
. surface temperature are mentioned.
needed to overcome repulsion/e.m. force v
Density needed to increase frequency/number/probability of collisions v/

a ii <<Inwards>> gravitational force/pressure/ v’ [2]
<<Qutwards>> thermal/gas/radiation pressure/force v/

b Am =2M,,, - (M,, +m,) = Accept 6.8 x 10 as final answer. [2]
2x1.007276 -2.013550 —0.000549 v Award [1] for final answer of 0.93 MeV,
—4.53%x10% u if positron ignored.
Q=4.53x10"x931.5=0.422 ~0.42 MeV v Award [1] for final answer of 1.5 x10%* J

if positron ignored.
c i Hydrogen mass to be lost Award MP1 if seen isolated or in a [3]
0.1x1.5x 10 OR 1.5 x 10®kg v calculation.
26
Number of reactions per second 43'38:1100_12 OR8.8x 1037 s71 Award MP2 if 4 x mass of H seen
' isolated or in calculation.
OR Y Allow ECF from MP2 if they use H
Time for one reaction 222 — gr1.1x 10738 5 instead of 4H as the mass in each
38x10 reaction.
OR
Total mass (4H or He-4) in each reaction is 4 x 1.67 X 10727 kg
T = —ObASA" g o5x107sOR81Xx10%a v
8.8X10°7X4X1.67X10
-13- 2225-6718M

c ii The luminosity/power output has remained constant v Accept rate of fusion or similar. [1]

c iii 8.1 x10° years = 2.5 x10" seconds [2]
OR
Energy produced while on the main sequence =L x t v/

26 17
Mass loss =28X10° X255x10 jzz'ssxm =1.1x107kg v
d 1= 2.9x1073 v [2]
T
A=50%x10"7 mv

e i P is approaching v/ [2 max]
wavelength decrease v/
mention of Doppler/blueshift v/

e |ii [A_?aNpy=2R o Do not penalize the use of observed [3]
A < 0iR T wavelength.

TT
T=222"Vv
% CAL
8
T= 656.2797x%=2.19x106 s~25days v
3x10°x4.4x10
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Mark-scheme answers

Physics SL | Paper 1A | Nov 2025 TZ1 | Q25 | 1 marks

25. Cc

Physics SL | Paper 1A | Nov 2025 TZ3 | Q24 | 1 marks

24. A

Physics SL | Paper 1A | Nov 2025 TZ3 | Q25 | 1 marks

25. B
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Physics SL | Paper 1B | Nov 2025 TZ3 | Q2 | 8 marks

2, a 1.63x10° v If they use more or fewer than 3 SF, [2]
max [1].
and 3.84 v
2. b manipulates SB law using logs v [2]
relates 4 from SB to 3.99 in the equation of line of best fit as the
samev
2. c 10015 = o4 v Award [1] for use of data point to [2]
0=5.63x10%v solve for 0.
Do not award NCA without working.
2. d ALTERNATIVE 1 [11

the linear graph suggests that SB applies to stars v/

ALTERNATIVE 2
the « accurate » calculation of o from the data suggests that SB
applies to stars v

ALTERNATIVE 3
«if 2c has a value of o that is not accurate » the calculation of the o
from the data suggests SB does not apply to stars v/

2. e Use a wider range of temperatures v/ OWTTE [1]
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Mark-scheme answers

Physics SL | Paper 1A | Specimen 2025 | Q9 | 1 marks

9. B

Physics SL | Paper 1A | Specimen 2025 | Q21 | 1 marks

21. B

Physics SL | Paper 1A | Specimen 2025 | Q25 | 1 marks

25. A
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Physics SL | Paper 2 | Specimen 2025 | Q5 | 6 marks

5. a -3
correct substitution into 4, = MOR 9350 K v/ 1
5. |b Attempted use of L =4nbd? v/ Accept a range of values between 1.3 to
1.5Gm
use of r = /# v
4noT* 3
r=1.4Gm v
5 |c Shows r =2R_ v [use of 9000 K gives2.2R_ ]
Correct position on diagram
100R, 1000R,,
luminosity
10R,
1R,
' O 2
|01R,
J0.01R,
10.001R,
40000 20000 10000 5000 2500
temperature/K v
-8- SPEC/4/PHYSI/SP2/ENG/TZ0/XX/M
Question Answers Notes ‘ Total ‘
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