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Mark-scheme answers

Apollo | Original source crops | 2

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

– 3 – 2225 – 6707M 

1. B 16. C 31. D 46. –

2. B 17. B 32. A 47. –

3. A 18. B 33. C 48. –

4. C 19. D 34. A 49. –

5. C 20. C 35. A 50. –

6. A 21. C 36. A 51. –

7. B 22. C 37. A 52. –

8. B 23. D 38. D 53. –

9. B 24. B 39. C 54. –

10. A 25. A 40. D 55. –

11. D 26. A 41. – 56. –

12. C 27. D 42. – 57. –

13. C 28. A 43. – 58. –

14. D 29. C 44. – 59. –

15. B 30. B 45. – 60. –

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

– 3 – 2225 – 6713M 

1. B 16. B 31. A 46. –

2. C 17. B 32. D 47. –

3. D 18. A 33. 48. –

4. D 19. A 34. B 49. –

5. D 20. B 35. B 50. –

6. A 21. A 36. C 51. –

7. D 22. B 37. A 52. –

8. C 23. C 38. C 53. –

9. C 24. B 39. D 54. –

10. C 25. A 40. B 55. –

11. C 26. A 41. – 56. –

12. D 27. A 42. – 57. –

13. C 28. B 43. – 58. –

14. D 29. A 44. – 59. –

15. D 30. D 45. – 60. –

C

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

– 3 – 2225 – 6719M 

1. B 16. C 31. C 46. –

2. C 17. A 32. C 47. –

3. C 18. A 33. D 48. –

4. D 19. B 34. B 49. –

5. D 20. C 35. C 50. –

6. D 21. C 36. D 51. –

7. B 22. B 37. A 52. –

8. A 23. B 38. A 53. –

9. B 24. D 39. D 54. –

10. A 25. B 40. A 55. –

11. A 26. B 41. – 56. –

12. C 27. A 42. – 57. –

13. C 28. D 43. – 58. –

14. D 29. D 44. – 59. –

15. A 30. B 45. – 60. –Physics HL | Paper 1A | May 2025 TZ3 | Q15 | 1 marks

– 3 – 2225 – 6719M 

1. B 16. C 31. C 46. –

2. C 17. A 32. C 47. –

3. C 18. A 33. D 48. –

4. D 19. B 34. B 49. –

5. D 20. C 35. C 50. –

6. D 21. C 36. D 51. –

7. B 22. B 37. A 52. –

8. A 23. B 38. A 53. –

9. B 24. D 39. D 54. –

10. A 25. B 40. A 55. –

11. A 26. B 41. – 56. –

12. C 27. A 42. – 57. –

13. C 28. D 43. – 58. –

14. D 29. D 44. – 59. –

15. A 30. B 45. – 60. –

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

– 3 – 2225 – 6719M 

1. B 16. C 31. C 46. –

2. C 17. A 32. C 47. –

3. C 18. A 33. D 48. –

4. D 19. B 34. B 49. –

5. D 20. C 35. C 50. –

6. D 21. C 36. D 51. –

7. B 22. B 37. A 52. –

8. A 23. B 38. A 53. –

9. B 24. D 39. D 54. –

10. A 25. B 40. A 55. –

11. A 26. B 41. – 56. –

12. C 27. A 42. – 57. –

13. C 28. D 43. – 58. –

14. D 29. D 44. – 59. –

15. A 30. B 45. – 60. –



Physics HL | Paper 2 | May 2025 TZ3 | Q3 | 5 marks

Apollo | Original source crop | 3

– 9 – 2225 – 6721M 

Question Answers Notes Total 

3. a ALT 1 

Use of pV = nRT to get TB = 1200 «K» 

AND  

PC =« 

5 5
6 33 3

5 5
23 3

(2 10 )(1 10 )

(1 10 )

A A

C

P V

V

−

−

× ×
=

×
=» 43089 «Pa» ✔

TC = 4.3x104x1200/ 2.0x105 

OR  
TC = 258 «K»  ✔ 2 

ALT 2 

PC =« 

5
3

5
3

A A

C

P V

V
   = 

2
33

2
2 3

(2 10× )(16 10× − )

(1×10− )
=» 43089 «Pa» ✔

Use of pCVC = nRTC = (43089)(1x10-2) = (0.2)(8.31) TC  

OR  
TC = 259 «K» ✔

Must see full substitution OR answer to 
3 (or more) significant figures. 

– 10 – 2225 – 6721M 

3. b Use of ΔU = -3/2 n R ΔT ✔

W = «(3/2)(0.2)(8.31)(1200-259) » = «-»2350 «J» ✔
2 

3. c work done by the gas in the isothermal process is larger ✔
net work is done by the gas ✔
net/total work is positive ✔
work done by the gas is greater than work done on the gas ✔

1 max 

– 11 – 2225 – 6721M 

Question Answers Notes Total 

4. a sound waves are longitudinal OR light waves are transverse ✔

sound waves cannot travel through vacuum OR light waves travel can travel 
through vacuum ✔

sound waves are propagated due to pressure changes OR light waves are 
propagated due to electric or magnetic field changes ✔

speed of sound not the same between inertial reference frames OR speed of light 
same in all inertial reference frames ✔

Speed of sound is «generally» slower OR speed of light is «generally» faster. ✔

2 max 

4. b i Wavelength = 0.68 «m» ✔

Period = 0.002 «s» ✔

Accept 0.67 – 0.70 m for wavelength. 

2 

4. b ii v = «λ/T = 0.68 / 0.002 = » 340 «m s-1» ✔ Allow ECF from 4bi  

Allow v = 335 – 350 m s-1 
1 



Mark-scheme answers

Apollo | Original source crops | 4

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

– 3 – 8825 – 6707M 

1. B 16. D 31. C 46. –

2. A 17. B 32. C 47. –

3. A 18. B 33. A 48. –

4. A 19. C 34. B 49. –

5. D 20. C 35. D 50. –

6. D 21. C 36. C 51. –

7. A 22. A 37. B 52. –

8. D 23. B 38. B 53. –

9. D 24. C 39. D 54. –

10. D 25. A 40. C 55. –

11. B 26. D 41. – 56. –

12. D 27. B 42. – 57. –

13. A 28. C 43. – 58. –

14. D 29. B 44. – 59. –

15. A 30. A 45. – 60. –Physics HL | Paper 1A | Nov 2025 TZ1 | Q15 | 1 marks

– 3 – 8825 – 6707M 

1. B 16. D 31. C 46. –

2. A 17. B 32. C 47. –

3. A 18. B 33. A 48. –

4. A 19. C 34. B 49. –

5. D 20. C 35. D 50. –

6. D 21. C 36. C 51. –

7. A 22. A 37. B 52. –

8. D 23. B 38. B 53. –

9. D 24. C 39. D 54. –

10. D 25. A 40. C 55. –

11. B 26. D 41. – 56. –

12. D 27. B 42. – 57. –

13. A 28. C 43. – 58. –

14. D 29. B 44. – 59. –

15. A 30. A 45. – 60. –

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

– 3 – 8825 – 6719M 

1. A 16. C 31. C 46. –

2. C 17. B 32. B 47. –

3. B 18. A 33. B 48. –

4. C 19. A 34. D 49. –

5. B 20. A 35. D 50. –

6. D 21. B 36. D 51. –

7. B 22. C 37. C 52. –

8. B 23. A 38. D 53. –

9. A 24. C 39. A 54. –

10. D 25. D 40. B 55. –

11. D 26. A 41. – 56. –

12. C 27. C 42. – 57. –

13. B 28. C 43. – 58. –

14. A 29. B 44. – 59. –

15. C 30. D 45. – 60. –Physics HL | Paper 1A | Nov 2025 TZ3 | Q15 | 1 marks

– 3 – 8825 – 6719M 

1. A 16. C 31. C 46. –

2. C 17. B 32. B 47. –

3. B 18. A 33. B 48. –

4. C 19. A 34. D 49. –

5. B 20. A 35. D 50. –

6. D 21. B 36. D 51. –

7. B 22. C 37. C 52. –

8. B 23. A 38. D 53. –

9. A 24. C 39. A 54. –

10. D 25. D 40. B 55. –

11. D 26. A 41. – 56. –

12. C 27. C 42. – 57. –

13. B 28. C 43. – 58. –

14. A 29. B 44. – 59. –

15. C 30. D 45. – 60. –

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

– 3 – 8825 – 6719M 

1. A 16. C 31. C 46. –

2. C 17. B 32. B 47. –

3. B 18. A 33. B 48. –

4. C 19. A 34. D 49. –

5. B 20. A 35. D 50. –

6. D 21. B 36. D 51. –

7. B 22. C 37. C 52. –

8. B 23. A 38. D 53. –

9. A 24. C 39. A 54. –

10. D 25. D 40. B 55. –

11. D 26. A 41. – 56. –

12. C 27. C 42. – 57. –

13. B 28. C 43. – 58. –

14. A 29. B 44. – 59. –

15. C 30. D 45. – 60. –



Physics HL | Paper 2 | Nov 2025 TZ3 | Q5 | 6 marks

Apollo | Original source crop | 5

– 9 – 8825 – 6721M 

Question Answers Notes Total 

5. a ALTERNATIVE 1 

 =  = 
3 3

2 2
U Rn T P V ✓

=  +  = 
3 5

2 2
Q P V P V P V ✓

−=    −  = −   −3 2 25
22 10 (3.2 4.5) 10 7.15 10 700 J

2
Q ✓

ALTERNATIVE 2 

=  +  =  + 
3 3

2 2

PV
Q Rn T P V T P V

T
✓

temperature at C: 


=
560 3.2

398K
4.5

✓

−=   − +   −  = − 3 2 23 1000
(398 560) 22 10 (3.2 4.5) 10 7.15 10 J

2 560
Q ✓

Do not penalize absence of minus sign 

Allow use of n = 0.21 mol 

[3] 

5. b 
in « 0 480 »840JQ U W + = == + ✓

ALTERNATIVE 1 


−

= = in out

in in

Q QW

Q Q
✓


−

= = 
840 715

0.149 0.15
840

✓

ALTERNATIVE 2 
Net work done (125±20)J by counting squares in loop ✓ 

  = = 
125

0.15 0.02
840

✓

Allow η = 0.17 if rounded 700 J is used 

Award [3] for a CNA 

[3]

– 10 – 8825 – 6721M 

Question Answers Notes Total 

6. a ALTERNATIVE 1 
Energy conservation after heavier block falls a distance h gives 

 + +  = −
2

2 2 21 1 1
2 2

2 2 2 2

mr
mv mv mgh mgh ✓

  so =2 4

7

gh
v ✓

=  =2 4
2 2

7

gh
v ah ah✓

Hence =
2

7

g
a

ALTERNATIVE 2 

Moment of inertia of system ✓

Net torque = mgr, so ✓

✓

Hence 

ALTERNATIVE 3 

− =12 2mg T ma and − =2T mg ma ✓

− =  − =
2

1 2 1 2( )
2 2

mr a ma
T T r T T

r
✓

Adding equations of MP1: − + = 3
2

ma
mg ma ✓

Hence =
2

7

g
a

[3] 

6. b No, because there is a non-zero external torque on the system / the system has 
angular acceleration  ✓ 

[1]



Mark-scheme answers

Apollo | Original source crops | 6

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

 – 2 – SPEC/4/PHYSI/HPM/ENG/TZ0/XX/M 

 

 
 
 1.   C   16.   C   31.   C   46.   –   
 
 2.   C   17.   C   32.   A   47.   –   
 
 3.   A   18.   D   33.   B   48.   –   
 
 4.   D   19.   C   34.   A   49.   –   
 
 5.   D   20.   C   35.   D   50.   –   
 
 6.   B   21.   B   36.   C   51.   –   
 
 7.   C   22.   D   37.   A   52.   –   
 
 8.   D   23.   D   38.   B   53.   –   
 
 9.   A   24.   A   39.   B   54.   –   
 
 10.   D   25.   D   40.   B   55.   –   
 
 11.   A   26.   B   41.   –   56.   –   
 
 12.   D   27.   B   42.   –   57.   –   
 
 13.   A   28.   D   43.   –   58.   –   
 
 14.   B   29.   B   44.   –   59.   –   
 
 15.   A   30.   C   45.   –   60.   –   
 
 

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

 – 2 – SPEC/4/PHYSI/HPM/ENG/TZ0/XX/M 

 

 
 
 1.   C   16.   C   31.   C   46.   –   
 
 2.   C   17.   C   32.   A   47.   –   
 
 3.   A   18.   D   33.   B   48.   –   
 
 4.   D   19.   C   34.   A   49.   –   
 
 5.   D   20.   C   35.   D   50.   –   
 
 6.   B   21.   B   36.   C   51.   –   
 
 7.   C   22.   D   37.   A   52.   –   
 
 8.   D   23.   D   38.   B   53.   –   
 
 9.   A   24.   A   39.   B   54.   –   
 
 10.   D   25.   D   40.   B   55.   –   
 
 11.   A   26.   B   41.   –   56.   –   
 
 12.   D   27.   B   42.   –   57.   –   
 
 13.   A   28.   D   43.   –   58.   –   
 
 14.   B   29.   B   44.   –   59.   –   
 
 15.   A   30.   C   45.   –   60.   –   
 
 

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

 – 2 – SPEC/4/PHYSI/HPM/ENG/TZ0/XX/M 

 

 
 
 1.   C   16.   C   31.   C   46.   –   
 
 2.   C   17.   C   32.   A   47.   –   
 
 3.   A   18.   D   33.   B   48.   –   
 
 4.   D   19.   C   34.   A   49.   –   
 
 5.   D   20.   C   35.   D   50.   –   
 
 6.   B   21.   B   36.   C   51.   –   
 
 7.   C   22.   D   37.   A   52.   –   
 
 8.   D   23.   D   38.   B   53.   –   
 
 9.   A   24.   A   39.   B   54.   –   
 
 10.   D   25.   D   40.   B   55.   –   
 
 11.   A   26.   B   41.   –   56.   –   
 
 12.   D   27.   B   42.   –   57.   –   
 
 13.   A   28.   D   43.   –   58.   –   
 
 14.   B   29.   B   44.   –   59.   –   
 
 15.   A   30.   C   45.   –   60.   –   
 
 


