
Contents

1 Physical quantities and units 3

1.1 Physical quantities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

1.2 SI units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

1.3 Scalars and vectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

2 Measurement techniques 37

2.1 Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

2.2 Errors and uncertainties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

3 Kinematics 71

3.1 Equations of motion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

4 Dynamics 119

4.1 Momentum and Newton's laws of motion . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

4.2 Non-uniform motion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

4.3 Linear momentum and its conservation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

5 Forces, density and pressure 173

5.1 Types of force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

5.2 Turning e�ects of forces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

5.3 Equilibrium of forces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

5.4 Density and pressure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

6 Work, energy and power 245

6.1 Energy conversion and conservation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245

6.2 Work and e�ciency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

6.3 Potential energy and kinetic energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

6.4 Power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284

7 Deformation of solids 301

7.1 Stress and strain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

7.2 Elastic and plastic behaviour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

8 Waves 349

8.1 Progressive waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 349

8.2 Transverse and longitudinal waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365

8.3 Determination of frequency and wavelength of sound waves . . . . . . . . . . . . . . . . . . 384

8.4 Doppler e�ect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 397

8.5 Electromagnetic spectrum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408

9 Superposition 417

9.1 Stationary waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 417

9.2 Di�raction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439

9.3 Interference, twosource interference . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449

9.4 Di�raction gratings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468

1



2 CONTENTS

10 Electric �elds 479

10.1 Concept of an electric �eld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479

10.2 Uniform electric �elds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 493

10.3 Electric forces between point charges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518

11 Current of electricity 521

11.1 Electric current . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 521

11.2 Potential di�erence and power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 531

11.3 Resistance and resistivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541

12 D.C. circuits 561

12.1 Practical circuits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561

12.2 Kirchho�'s laws . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579

12.3 Potential dividers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617

13 Particle and nuclear physics 637

13.1 Atoms, nuclei and radiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 637

13.2 Fundamental particles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 657

A Answers 669



Chapter 1

Physical quantities and units

1.1 Physical quantities

1. 9702_m20_qp_12 Q: 1

2. 9702_s20_qp_11 Q: 1

3. 9702_s20_qp_12 Q: 1

3



4 CHAPTER 1. PHYSICAL QUANTITIES AND UNITS

4. 9702_s20_qp_13 Q: 1

5. 9702_s19_qp_13 Q: 4

6. 9702_w19_qp_11 Q: 1

7. 9702_w19_qp_12 Q: 1

8. 9702_s18_qp_11 Q: 1



1.1. PHYSICAL QUANTITIES 5

9. 9702_s18_qp_12 Q: 1

10. 9702_s18_qp_13 Q: 1

11. 9702_w18_qp_11 Q: 1

12. 9702_w18_qp_12 Q: 1



6 CHAPTER 1. PHYSICAL QUANTITIES AND UNITS

13. 9702_w18_qp_13 Q: 1

14. 9702_m17_qp_12 Q: 2

15. 9702_s17_qp_11 Q: 1

16. 9702_s17_qp_12 Q: 1

17. 9702_s17_qp_13 Q: 1



1.1. PHYSICAL QUANTITIES 7

18. 9702_s16_qp_11 Q: 3

19. 9702_s16_qp_12 Q: 1

20. 9702_w16_qp_11 Q: 1

21. 9702_w16_qp_13 Q: 1



8 CHAPTER 1. PHYSICAL QUANTITIES AND UNITS

1.2 SI units

22. 9702_m20_qp_12 Q: 2

23. 9702_s20_qp_11 Q: 2

24. 9702_s20_qp_13 Q: 2



1.2. SI UNITS 9

25. 9702_m19_qp_12 Q: 2

26. 9702_s19_qp_11 Q: 1

27. 9702_s19_qp_11 Q: 2

28. 9702_s19_qp_12 Q: 1



10 CHAPTER 1. PHYSICAL QUANTITIES AND UNITS

29. 9702_s19_qp_12 Q: 2

30. 9702_s19_qp_12 Q: 3

31. 9702_s19_qp_13 Q: 1



1.2. SI UNITS 11

32. 9702_s19_qp_13 Q: 2

33. 9702_w19_qp_11 Q: 2

34. 9702_w19_qp_12 Q: 2

35. 9702_w19_qp_13 Q: 1



12 CHAPTER 1. PHYSICAL QUANTITIES AND UNITS

36. 9702_w19_qp_13 Q: 2

37. 9702_m18_qp_12 Q: 1

38. 9702_m18_qp_12 Q: 2

39. 9702_s18_qp_12 Q: 2



1.2. SI UNITS 13

40. 9702_w18_qp_11 Q: 2

41. 9702_w18_qp_12 Q: 2

42. 9702_w18_qp_13 Q: 2

43. 9702_m17_qp_12 Q: 1



14 CHAPTER 1. PHYSICAL QUANTITIES AND UNITS

44. 9702_s17_qp_12 Q: 3

45. 9702_s17_qp_13 Q: 3

46. 9702_w17_qp_11 Q: 1

47. 9702_w17_qp_12 Q: 1



1.2. SI UNITS 15

48. 9702_w17_qp_12 Q: 3

49. 9702_w17_qp_13 Q: 1

50. 9702_w17_qp_13 Q: 2

51. 9702_m16_qp_12 Q: 1

52. 9702_m16_qp_12 Q: 3



Appendix A

Answers

669



666 
 

SN Paper Q. No. Answer 
1 9702_m20_qp_12 1 C 

2 9702_s20_qp_11 1 C 

3 9702_s20_qp_12 1 D 

4 9702_s20_qp_13 1 C 

5 9702_s19_qp_13 4 B 

6 9702_w19_qp_11 1 D 

7 9702_w19_qp_12 1 D 

8 9702_s18_qp_11 1 A 

9 9702_s18_qp_12 1 C 

10 9702_s18_qp_13 1 B 

11 9702_w18_qp_11 1 D 

12 9702_w18_qp_12 1 A 

13 9702_w18_qp_13 1 C 

14 9702_m17_qp_12 2 B 

15 9702_s17_qp_11 1 D 

16 9702_s17_qp_12 1 B 

17 9702_s17_qp_13 1 B 

18 9702_s16_qp_11 3 C 

19 9702_s16_qp_12 1 C 

20 9702_w16_qp_11 1 D 

21 9702_w16_qp_13 1 D 

22 9702_m20_qp_12 2 D 

23 9702_s20_qp_11 2 B 

24 9702_s20_qp_13 2 C 

25 9702_m19_qp_12 2 B 

26 9702_s19_qp_11 1 A 

27 9702_s19_qp_11 2 C 

28 9702_s19_qp_12 1 B 

29 9702_s19_qp_12 2 D 

30 9702_s19_qp_12 3 A 

31 9702_s19_qp_13 1 C 

32 9702_s19_qp_13 2 D 

33 9702_w19_qp_11 2 A 

34 9702_w19_qp_12 2 A 

35 9702_w19_qp_13 1 C 

36 9702_w19_qp_13 2 D 

37 9702_m18_qp_12 1 B 

38 9702_m18_qp_12 2 B 

39 9702_s18_qp_12 2 B 

40 9702_w18_qp_11 2 D 

41 9702_w18_qp_12 2 B 

SN Paper Q. No. Answer 
42 9702_w18_qp_13 2 C 

43 9702_m17_qp_12 1 C 

44 9702_s17_qp_12 3 D 

45 9702_s17_qp_13 3 D 

46 9702_w17_qp_11 1 C 

47 9702_w17_qp_12 1 D 

48 9702_w17_qp_12 3 C 

49 9702_w17_qp_13 1 C 

50 9702_w17_qp_13 2 C 

51 9702_m16_qp_12 1 C 

52 9702_m16_qp_12 3 C 

53 9702_s16_qp_11 2 C 

54 9702_s16_qp_12 2 C 

55 9702_s16_qp_13 1 D 

56 9702_s16_qp_13 2 B 

57 9702_w16_qp_11 2 B 

58 9702_w16_qp_12 1 B 

59 9702_w16_qp_12 2 D 

60 9702_w16_qp_13 2 B 

61 9702_s15_qp_11 1 C 

62 9702_s15_qp_11 3 A 

63 9702_s15_qp_12 1 C 

64 9702_s15_qp_12 2 D 

65 9702_s15_qp_13 1 C 

66 9702_s15_qp_13 2 D 

67 9702_m20_qp_12 3 D 

68 9702_s20_qp_11 3 B 

69 9702_s20_qp_12 2 C 

70 9702_s20_qp_13 3 A 

71 9702_s19_qp_12 4 C 

72 9702_s19_qp_13 3 C 

73 9702_w19_qp_11 3 A 

74 9702_w19_qp_12 3 B 

75 9702_w19_qp_13 3 C 

76 9702_m18_qp_12 3 D 

77 9702_m18_qp_12 5 B 

78 9702_s18_qp_11 2 C 

79 9702_s18_qp_11 3 C 

80 9702_s18_qp_13 2 B 

81 9702_s18_qp_13 3 A 

82 9702_w18_qp_11 3 B 

83 9702_w18_qp_12 3 B 


