
APOLLO

Doppler effect

HL

Physics

First assessment 2025

3 questions | mark schemes



Physics HL | Paper 2 | May 2025 TZ3 | Q4 | 11 marks

Apollo | Original source crop | 2

– 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 

– 12 – 2225 – 6721M 

4. c i «apparent» change in the frequency/wavelength/pitch✔
caused by a compression/stretching of wavefronts « due to relative motion» 
OR
meets wavefronts more of less frequently ✔

2 

4. c ii 440 ⋅ 340 + 𝑣𝑣
340

=  540 ⋅ 340 − 𝑣𝑣
340

 ✔
so v = 34.7 «m s-1» ✔

2 

4. c iii 
Use of ✔

v = 1.33 x 106 «m s-1» 
OR 
0.00442 c ✔

2 

– 13 – 2225 – 6721M 
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5. a i 86 ✔ 1 

5.  a ii ALT 1 

mass defect = 226.02540 – 222.01757 – 4.00260 = 0.00523 «u» ✔

0.00523 x 931.5 = 4.87 «MeV» ✔

ALT 2 

initial energy = (226.02540)(931.5) = 210542.66 «MeV» 
OR 
final energy = (222.01757 + 4.00260)(931.5) = 210537.79 «MeV» ✔

210542.66 - 210537.79 = 4.87 «MeV» ✔

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

2 

5. a iii pα = pRn ✔ 

«Use of KE = p2/2m to get KEα/KERn =222/4 so» 
KEα = 222/226 OR 0.982 ✔

2 

5. b i «a few» alpha particles bounce back from the foil ✔
«most» alpha particles pass through «undeflected» ✔
«some» alpha particles were scattered/deviated from their path ✔

2 max 

5. b ii «nucleus is» small AND dense ✔
«nucleus is» positively charged 
OR 

2 
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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 | Q25 | 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. –


