
Contents
 Introduction v

1 Measurements and uncertainties 2
1.1 Measurements in physics 3

1.2 Uncertainties and errors 8

1.3 Vectors and scalars 24

2 Mechanics 34
2.1 Motion 35

2.2 Forces 52

2.3 Momentum and impulse 61

2.4 Work, energy, and power 73

3 Thermal physics 92
3.1 Thermal concepts 93

3.2 Modelling a gas 112

4 Circular motion and gravitation 124
4.1 Circular motion 125

4.2 Gravitational fi eld and orbits 142

5 Oscillations and waves 148
5.1 Oscillations 150

5.2 Waves and wave behaviour 161

5.3 Two-dimensional waves (water waves) 172

5.4 Sound waves 177

5.5 Light waves 183

6 Electricity and magnetism 208
6.1 Electric fi elds 210

6.2 Electric current 218

6.3 Electric cells 222

6.4 Magnetic effects of electric currents 241

6.5 Electromagnetic induction 247

6.6 Power generation and transmission 252

6.7 Capacitance 260

iii

A01_IBPH_SB_IBGLB_9021_PRE.indd   3 24/03/2014   10:27



7 Atomic, nuclear, and particle physics 276
7.1 Discrete energy and the interaction of matter with radiation 277

7.2 Properties of the nucleus and radioactivity 294

7.3 The structure of matter 313

8 Energy production 332
8.1 Energy production 333

8.2 Global thermal energy transfer 351

9 Relativity 366
9.1 The beginnings of relativity 367

9.2 Lorentz transformations 375

9.3 Space–time diagrams 388

9.4 Relativistic mechanics 394

9.5 General relativity 400

10 Engineering physics 416
10.1 Rigid bodies and rotational dynamics 418

10.2 Thermodynamics 438

10.3 Fluids and their dynamics 450

10.4 Forced vibration and resonance 465

11 Imaging 476
11.1 Introduction to imaging 477

11.2 Imaging instrumentation 495

11.3 Fibre optics 506

11.4 Medical imaging 510

12 Astrophysics 530
12.1 Stellar quantities 532

12.2 Stellar characteristics 540

12.3 Stellar evolution 548

12.4 Cosmology 554

 Theory of Knowledge 570

 Internal assessment 580

 Extended essay 597

iv

Contents

A01_IBPH_SB_IBGLB_9021_PRE.indd   4 24/03/2014   10:27




