Index

absolute potential 68
a.c. (alternating current)
circuits 76-77
CRO 160-161
generator 147-148
transformer 149, 150
acceleration
angular 27-28, 34
centripetal 26-27
linear and angular equations 28
under gravity 4, 5
uniform acceleration equations 5,
13
acceptor 167
accommodation 228
air-cored inductor 146
alkaline cell 88
alternating current
see a.c. (alternating current)
ammeter 93, 98, 99, 142
ammonium chloride 87, 88
amperes 81, 89, 136
amplifier 179-180, 181-183
amplitude 197
AND gate 185, 187, 188,189, 190,
191
angle
critical 218
deflection 122, 124
projectile 8, 13-17
angle of depression 13
angle of elevation 13
angle of incidence 200-201, 215-216,
217, 218
angle of reflection 200-201
angular acceleration 27-28, 34
angular displacement 24, 25
angular momentum 34-35
angular velocity 25-26, 27-28, 32
anode, 157,.158
apparent depth 216-217
Archimedes 38
astigmatism 230
atoms 50-51, 83

ball
dropping a 4, 5-6
horizontal projection 9-10, 11, 12
kicking 13
rolling down a track 11, 12
throwing a 7, 8, 17

bar magnet
domains 121-122
force between 120
induced e.m.f. 144-145
magnetic field 126-127

magnetisation 123
shielding 124
base 177, 178, 179
base current 180, 182
battery 72, 86, 87,793,94, 98
biasing 169, 178
bipolar junction transistor 171-172,
177
bridge rectifier175
burglar alarm*184, 189

camera 76, 223, 226
capacitance 71, 75
capacitors 71, 72, 98, 174-175
charge and discharge on 72-73
in daily life 76-77
electric potential energy stored in
75-76
parallel plate 75
in series, parallel and series-parallel
74
carbon plate 86, 87, 88
cars 21-22, 116, 206
cathode 157, 158
cathode ray oscilloscope (CRO) 156,
158-162
cathode rays 157-158
cells 98
dry cell 86-88
e.m.f. 108, 109
internal resistance 108-109
primary and secondary 88
in series and in parallel 110
centre of gravity 37
centre of mass 18-19, 37, 38
centripetal acceleration 26-27
centripetal force 20, 21-22, 133-134
charge 50-51, 81
by conduction 52
by induction 53
Coulomb’s law with three plus
charges 65-66
and discharge on a capacitor 72-73
distribution on conductor surfaces
54
flowing round a circuit 83-84
force between charges 63-65
in a metallic conductor 85
see also electrostatics; negative
charge; positive charge
chimney filters 56
circuit symbols 72, 98, 99
circular motion 21, 24-25, 40, 43
collector 177, 178, 179
collector current 180
comets 44

commutator 138

compass, 121, 124, 126

concave lens 219-223, 229

concave mirrors 203-204, 205,
206-207, 209

conduction 52, 167, 170

conduction electrons 83, 156

conductivity 84, 97-98

conductors 54, 55, 83, 86, 97, 164
charge in 85
electric field around 61-62
magnetic force on 135, 145
resistance and 95-96, 97

conservation of angular momentum
34-35

conservation of charge 51

conservation of energy 43, 144

convection currents 54-55

convex lens 219-223, 229

convex mirrors 204-205, 206, 208,
209

cooling, and magnetisation 123

copper 83, 84, 86, 97

coulomb 62, 81

Coulomb’s law 64, 65-66

critical angle 218

CRO (cathode ray oscilloscope) 156,
158-162

current see a.c.; d.c.; electric current

current-carrying conductor, magnetic
force on 135, 136

current-carrying wire
force on a rectanqular 136-137
magnetic fields 127-129

current-resistance graph 95-96

current-voltage graph 95, 169

d.c. (direct current) 76, 159
using a diode 173-174

degree 24-25

demagnetisation 122

depletion zone 168

diameter, and resistance 96

dielectric materials 73, 75

diffraction 230-231

diffraction grating 231

digital camera 226

diode 135, 156-157, 170
current-voltage characteristics 169
light emitting 171
P-N junction 168-169, 173-175
photodiode 172

dioptres 220

direct charging 56

direct current see d.c.

discharge 57, 72-73
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dispersion, white light 231, 232
displacement 24-25
horizontal 4, 12, 14
displacement-time graph 5
domains 121-122, 123-124
donor 167
doping 166-167
drift speed 84, 85
dry cell 86-88
dynamo effect see electromagnetic
induction

Earth
angular and tangential velocity 26
atmosphere 213-214
gravitational force 41-42
magnetic field 121, 129
Earth Circuit Leakage Breakers (ECLBs)
116
earthed 116
eddy currents 149-150, 151
electric charge see charge; electrostat-
ics
electric circuit
ammeter position in 99
charge flowing around 83-84
constructing and drawing 98-99
e.m.f., current and internal-resis-
tance 109
resistance 92-93
resistor combinations.in 101-105
voltmeter position in"'99-100
electric current 81-82, 109
conventional current 83
direction of flow 88, 98
eddy currents 149-150
electrons passing in 8485
in a motor 138, 139
Ohm's law 94-95
see also charge
electric field 60-62, 69, 196
electric field strength 62-63
electric force see.electrostatic force
electric motor 88, 112, 137-138, 152
electric potential 68-69
stored in a capacitor 75-76
see-also potential difference (p.d.)
electrical energy 112-113
cost of 113-114
from chemicals 86-88
from heat 89-90
from light energy 172-173
electricity see electrical energy
electrochemical cells 86
see also cells
electrodes 86, 157, 158
electrolyte 86
electrolytic capacitor 75, 175
electromagnetic induction 142-145,
148
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electromagnetic spectrum 198
electromagnetic waves 196-197, 198

electromotive force (e.m.f.) see e.m.f.

electron gun 157
electronics 57, 75, 156
electrons 83, 84-85
conduction electrons 83, 156
in semiconductors 164
electroscope 52, 53
electrostatic force 62-66
electrostatics 50
applications 56-57
attraction 51-52
problems caused by 57-58
see also charge
e.m.f. 86, 92
cell 108, 109
in-a circuit 109
see also induced e.m.f.
emitter 177, 178, 179,.183
equilibrium 36
stable, unstable and neutral 37
equipotential lines 68-69
equipotential surfaces 68-69
escape velocity 45
exponential decay 73
extrinsic'semiconductor 167
eye 226-228
eye lens 225
eyepiece lens 224

Faraday’s law 142-143, 196-197
fibre optics 218-219
Fleming's left-hand rule 133, 135,
137, 138
flight time 9-10, 12, 14, 15-16
fluorescent tube 54, 55
flywheel 31-32
focal length 204, 207, 220
focal plane 220, 225
focus 204, 222
eye 227-228
force
current-carrying wire 129
and equilibrium 36
see also centripetal force; electro-
static force; gravitational force;
magnetic force
forward biased 169, 178
frequency 160-161, 197
Fresnel lens 232
friction 21-22
full wave rectification 175
fuse 115, 116

gain control 159
galvanometer 139
galvanoscope 82, 84
generator 147-148
geostationary satellite 43-44

germanium 98, 164
gravitational constant 41
gravitational force 4, 5, 41-42

half-wave rectification 174
Halley's comet 44
heat

electric energy from 89-90

and magnetisation 123

and resistance 95-96

and transformers 151
hole 164, 167, 168, 169
horizontal displacement 4, 12, 14
horizontal motion 4
horizontal projection 9-12
horizontal velocity 7-9, 14
horseshoe magnet 126, 139
household appliances 81, 113-114
hydroelectric power 115

ideal transformer equation 151-152
image 201, 202-203
from lenses 221-223
from mirrors 208
magnification 204
real and virtual 205-206, 223
incident ray 200, 201
induced e.m.f. 143, 144-145, 146,
147, 148
inductance 146-147
induction 53, 142
see also electromagnetic induction
inductors 145-146
infrared radiation 196
insulators 71, 73, 75, 83, 163
resistivity 97
integrated circuits 191
intermediate image 224, 226
internal resistance 108-109
intrinsic conduction 164
intrinsic semiconductors 164-165
inverse square relationship 64
ion 83
iron 90, 97, 122, 127
in an inductor 145-146
in a transformer 149-150

Kepler's laws 42-43
kilowatt hour 113
kinetic energy 31-33, 35
Kirchoff's law 178

lateral displacement 215-216

lattice structure 168

law of conservation of angular mo-
mentum 34-35

law of conservation of charge 51

laws of electromagnetic induction
142-145

laws of reflection 200-201, 202-203
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LDR (light-dependent resistor) 170,
184
LED (light emitting diode) 171, 184
lens
eye 226, 227-229
power 220
thin lens combinations 224
thin lens formula 221
see also concave lens; convex lens
LenZ's law 144-145
light
diffraction of 230-231
reflection of 199-209
refraction of 212-232
light emitting diode (LED) 171, 184
light energy, to electrical energy
172-173
light-dependent resistor (LDR) 170,
184
lightning 55-56
logic gates 184-191
long sight (hypermetropia) 229

magnet see bar magnet; horseshoe
magnet
magnetic domains see domains
magnetic field 126-127, 196
and centripetal force 133-134
Earth’s 121, 129
of a solenoid*129-130
magnetic field lines 127-128
magnetic field strength 129, 130, 134,
142
magnetic flux 126, 135, 142
magnetic flux density 127,142
magnetic force 120, 129, 133
on current-carrying-conductors 135,
136
motor effect 134-135
rectangular/current-carrying wire
136-137
magnetic shielding 124-125
magnetisation 122-123
magnetism 120-125
magnification 204, 205, 209, 220, 221
magnifying glass 225
majority carriers 167
manganese dioxide 87
mass
centre of 18-19, 37, 38
and gravitational force 41
maximum height 13-14
mechanical waves 196
microphone 179-180
microscope 225
microwaves 198
mind maps 58
miniature circuit breakers (MCBs) 116
minority carriers 167

mirror see concave mirrors; convex
mirrors; plane mirror

mirror equation 207-208

moment of inertia 31-32, 34, 35

motor effect 89, 134-135

multimeter 173

mutual inductance 147

N-P-N transistor 177, 178, 179

n-type semiconductor 167, 168

NAND gate 186-187, 191

near point 228

negative charge 51, 53, 61,62,'63

negative feedback 183

neutral equilibrium 37

Newton’s law of universal gravitation
40-41,43, 64

Newton’s second law of motion 20, 27,
34, 42

NOR gate 186-187

normal 200, 202,.213

NOT gate 186, 190, 191

nucleus 83

objective lens 224, 225

Ohm’s law 94-95

old sight (presbyopia) 229

optic nerve 226

optical fibres 218-219

OR gate 185-186, 187, 188, 189, 191
orbital period 27

P-N junction diode 168-169, 173-175
P-N-P transistor 177, 178
p-type semiconductor 167, 168
paint sprays 56
parabola 6-7, 8
parallel cells 110
parallel circuit 101, 103-105
parallel plate capacitor 75
p.d. see potential difference (p.d.)
periscope 201
permeability of free space 130
permittivity 73
photocopiers 57
photodiode 172
photovoltaic cell 172-173, 184
plane mirror 201, 202-203, 206
planetary motion 27, 42-43
plant watering system 191
polarisation 87
positive charge 51, 53, 55, 61, 62, 63
post-atomisation charging 56
potential difference (p.d.) 68, 94, 99
across a capacitor 71, 72-73
and collector current 180
current-resistance graph 95-96
current-voltage graph 95, 169
terminal 109
voltage drop 94, 95, 99, 104-105

potential divider 180
potential'energy 69
power 112-113
primary cells 88
principal axis 205, 207, 220, 222
principal focus 204, 205, 207, 220
projectile 3

see also ball
projectile motion 2-22
projectile range 12, 14-15, 16-17
public address system 77
pupil 227

radian 25
radiowaves 198, 219
radius of curvature 205
range equation 15, 16-17
ray diagram 222, 223
ray tracing method 202-203, 208
rays 197
real depth 216-217
real images 205-206
rectification 157, 173-175
rectilinear propagation of light 200
reflected ray 201
reflection
concave mirrors 203-204, 205
convex mirrors 204-205
laws of 200-201, 202-203
real and virtual images 205-206
regular and diffuse 201
total internal 217-219
refraction 212-232
apparent depth 216-217
consequences of 213-214
lateral displacement 215-216
total internal reflection 217-219
see also lens
refractive index 214-215, 217, 218
relay 181, 190
residual current circuit breakers 116
resistance 92-94, 97
conductors 95-96
internal 108-109
parallel circuit 103-105
semiconductors 165
series circuit 102-103
and transformer heat 151
resistivity 97-98
resistors 72, 73
in an amplifier 181-182, 183
combinations of 101-105
light-dependent 170
power of 112, 113
variable 93, 171
resolving 4
retina 226, 227
reverse biased 169, 178
revolution 24, 25
rheostat 93, 171
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right-hand rule 128, 130
rotational dynamics 30-39
rotational inertia 32

rotational kinetic energy 32-33, 35
rotational motion 24

rubbing, charging by 51-52, 53

safety, electrical 115-116
satellites 43-45
secondary cells 88
security locks 190
Seebeck effect 89
self-inductance 146-147
semiconductors 98, 164, 170-173
charge carriers and resistance in
165
doping 166-167
intrinsic 164-165
see also diode; transistors
series cells 110
series circuit 92, 99, 101, 102-103
short sight (myopia) 228-229
silicon 164, 167, 168
sine wave 160
Snell’s law 214-215
solenoid 129, 144-145
magnetic field 129-130
in a transformer 149
spectrum 232
speed 197, 232
drift speed 84, 85
stable equilibrium 37
steel 121, 122, 123
step-down transformer 150-151
step-up transformer 150-151
switch 181, 183-184
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tangential acceleration 27
tangential velocity 26, 27
telecommunications 198, 219
telescope 225-226
temperature, measurement 90
temperature coefficient of resistance
96
thermionic emission 156
thermistor 170, 184
thermocouple thermometer 89-90
thermoelectricity 89-90
thermostat 189
thunderstorms 54-56
time base 160, 161
time constant, circuit 73
torque 33-34, 38, 136-137
total internal reflection 217-219
transformers 149-152
transistors 179-184
biasing 178
bipolar junction 171-172, 177
transverse waves 196, 197
tribo charging 56
truth table 185, 186, 187, 188, 189
TV picture tube 162
two-slit diffraction 231

uniform acceleration equations 5, 13

uniform circular motion 19-20, 21
see also circular motion

unstable equilibrium 37

vacuum tubes 156-158
Van de Graff generator 54, 71
variable resistor 93, 171
velocity
angular 25-26, 27-28, 32
escape velocity 45

horizontal and vertical 7-9, 14
orbital, of satellites 44-45
resolving 4
in uniform circular motion 19
velocity-time graph 5
vertical motion 5-6
vertical velocity 7-9
virtualimages 205-206, 225
volt 68, 86

voltage see potential difference (p.d.)

voltage-operated switch 183-184
voltmeter 93, 99-100, 159

wavelength 197, 232

waves 196, 215, 230

white light, dispersion 231, 232
work done, by torque 34

X-ray tube 158
X-rays 198

zinc 86, 87, 88







