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Skills for physics
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2 Motion

equations of motion Q | v
’g GRADIENT = o o m ﬁ
g ACCELERATION
g v=u+at /-\
E resultant force

AREA = DISPLACEMENT F = ma
e s Ss=(u+vt/2 projectile motion acceleration p=mv
1%t law 2" law 3 law

: /_/_ s = ut + 1/2at? g=9.81ms?
13
: V2= u? + 2as

time (s)

Equations of motion @I

B —» F=ma (—» 4—

stationary uniform motion

4.1 Momentum and Newton's
. laws of motion
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Types of force @l
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Electric fields

(VAN Concept of an electric field @ I
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1=—p 2 —» 12 —8» 1 2 =
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Momentum conserved: my.+m.,y, = m1v’1 + mzv'2

elastic collision inelastic collision
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Linear momentum and its conservation @ |
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3

Forces, work and materials

moment = force x distance

upthrust
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friction and air resistance

Types of force
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Turning effects of forces @l
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Equilibrium of forces
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Density and pressure @l
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kinetic gravitational elastic
chemical nuclear internal

TRANSFERS useful work done

Efficiency = =
total energy input

heating

gas —»

mechanical

electricity

W = pAV W = fd N
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waves

Energy conversion and conservation @ |

Work and efficiency @l

Kinetic and potential energy
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power = change in energy + time

v2Z=u*+2as F=ma 4
E ="amv? -
w
AE = f‘lgAh
Yamv? = mgAh

Ah

> power = force x velocity

Potential energy and kinetic energy @I

Power @ I

stress

gradient =
Young modulus

>

kx

strain

‘ W = Vakx?
lastic
F § v ’ fractu{e TR
5 'g point potential
° v
. . e
strain

Stress and strain

@I Elastic and plastic behaviour @I
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4 Waves

wavelength
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Progressive waves @ |

Transverse and longitudinal waves @l

low frequency [ high frequency

direction of.travel ' o

20 Hz to
20000 Hz

343 m/s

Wavelengths
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Determination of frequency and
wavelength of sound waves @ I Doppler effect @ | ‘é,
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Electromagnetic spectrum @ | 15.1 Stationary waves @ |

Interference, two-source interference @I Diffraction @I
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Diffraction gratings
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5 Electrical circuits

|| emdf. || electrons =—p
cell lamp resistor |I
- / o T current 4—
thermistor LDR variable resistor 1 COUIomb
voltmeter ammeter galvanometer LED bell Q - lt / - Anvq 6.25 x 10" e-
20.1 Practical circuits @I 191 Electric current @ I

1 volt = 1 joule/coulomb

9V BATTERY -
L [ Q

9V

I V=IR

resistor

v / _ /
Resistance and resistivity @I

4.5V 4.5V
9V

P=PR

Potential difference and power @ I
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first law second law V.=V, +V, R2
|I - IR =It +IR R, VOUT - V/N (R1 v Rz)
eq 1 2 Vm
v v, ' i
R =IR+IR,
: ! V7 R7
l R, Vour =
L +1,+1,=0 V=V, +V, R, =R, +R, VZ RZ
20.2 Kirchhoff's laws @ I 20.3 Potential dividers @
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6 Particle physics

N\ v ionisation

A A-4 a penetration
z x > z_zw + za

x=sgvesm o\ B W0
nuclear equatlons o B v _> ” t @

Atoms, nuclei and radiation

leptons

proton neutron Q @

26.2 Fundamental particles @
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V4 Further mechanics
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180° =t rad
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90° =11/2 rad o @
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a=rw? D 2
a=— f=I¥
v F=mrw? ! r

72 Centripetal acceleration and
: centripetal force

Kinematics of uniform circular motion @ |

G
P
V\/\t
LA

Angular speed

E, =Y2mw?(x,? - X?)

>
20
9] E, = Vomwx?
c
v
=1 2y 2
ETOTAL remw XO

Simple harmonic oscillations @ I

Energy in simple harmonic motion @ |
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Production and use of ultrasound in diagnosis @ I
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Newton's law _
of gravitation -

Gravitational force between point masses @ I

Gravitational fields

R distance

potential

Gravitational field of a point mass @ I Gravitational potential @ I
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8 Thermodynamics

Temperature scales @ |

boiling

E = mcAT

energy (J)

melting

temperature

mass (kg)

specific thermal capacity (J/kg’C)

0000

-
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-
el change in temperature (°C)

121 Specific heat capacity and @ |

specific latent heat

=q+W

0 internal energy
energy transferred to the
system by heating

[ |
I Eaenn&ﬁﬁgggﬁgel work done on the
= @y O AMOUNT OF SUBSTANCE
Internal energy and the first .
12.2 law of ther%r)\(odynamicls @ | Sl units @ |
6.022 = 10 1 MOLE V=nRT . =
P — n V =volume
- n = amount of substance
o | _—

o=
. P R =ideal gas constant

— T =temperature
I 10.1 Equation of state @ I
‘ pV = nRT = nN,kT = NKT

kinetic energy

Kinetic theory of gases @ | Kinetic energy of a molecule @ |
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o Electricity and electronics
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Electric forces between point charges @ Electric field of a point charge @

Electric potential @

Electric fields
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Capacitors and capacitance @ 2 Energy stored in a capacitor @ The ideal operational amplifier @

Capacitance

v R
+V gain=—=Z = —L
VREf IN R/N
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v, o comparator / e
-v circuit s .

Operational amplifier circuits @ 21.3 Output devices @
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Outputs and sensors

sensing unit

II;

processing unit
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output device

20.3 Potential dividers @ (M8 Communication channels @

Communication

digital l\/\/\/\/\/\,\[\l\o
P 1 P
I\/\/\/\/\/\/ analogue decibels=1olog(P—’) p::tuenqgfg:'.ogr{h_ S 1olog( P1 )
.. . . Relative merits of channels H
¥}  Digital communication @ of communication @ 16.5 Attenuation @
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10 Electromagnetism

T magnetic field
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FORCE
Force on a current-carrying conductor @

force

Concept of a magnetic field @

Fleming’s left hand rule

magnetic field
# .
F=BILsin 6

\ F=BQvsin 6

current

force

e

Measurements

r/A%] Force on a moving charge @
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magnetic solenoid frequency
generator

field

Magnetic fields due to currents @

Nuclear magnetic resonance imaging @

. o § x=x,sinwt
A ‘% time
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y.2:% B Characteristics of alternating currents @

Laws of electromagnetic induction @
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step-up transformer step-down transformer VPIP = Vil M_ 1 l
24.2 The transformer @ p2:8ey  Transmission of electrical energy
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11 Quantum physics
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25.1 Energy of a photon @ I Photoelectric emission of electrons @ I

Wave-particle duality

electron diffraction tube
electron gun

1 g diffraction rings
_____ ? h
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carbon disc

2% Wave-particle duality @I

Energy levels in atoms and line spectra @ I

Energy levels

A empty
empty empty . I
overlap § smalt gap | large gap
E filled filled %
filled
= U=l e
conductor semiconductor insulator A 0

Band theory @ I Production and use of X-rays @ I
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12 Nuclear physics

binding -
8 |+ wey —2( © |+ g

14 4 17 1
“N + He = Y0 + 'H 4.3

nuclear equations

Radioactive decay

A half life

activity
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