Acceleration of free fall
(Earth’s surface)

Gravitational constant
Avogadro’s constant

Gas constant

Boltzmann’s constant
Stefan—Boltzmann constant
Coulomb constant
Permittivity of free space
Permeability of free space
Speed of light in vacuum
Planck’s constant
Elementary charge
Electron rest mass

Proton rest mass

Neutron rest mass

Unified atomic mass unit

e

My

9.81ms™

6.67x10™" Nm’ kg™
6.02x10% mol™
8.31JK "mol™
1.38x10” JK™
567x10*Wm?K™
8.99x10° Nm’ C™*
8.85x107” C* N'm™
4nx107 TmA™
3.00x10* ms™
6.63x107Js

1.60x107°C

9.110x107" kg = 0.000549u = 0.51 1MeV ¢
1.673x10™% kg =1.007276u = 938 MeV ¢

1.675x107 kg = 1.008665u = 940 MeV ¢

1.661x107 kg =931.5MeV ™
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fera

giga

mega
kilo

hecto
deca
deci

centi
milli
micro
nano
pico

femto

10—12

107
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1 light year (ly) = 9.46x10"° m

1 parsec (pc) =3.26ly
1 astronomical unit (AU) =1.50%10" m

1 radian (rad) = 180°
i3

1 kilowatt-hour (kW h) = 3.60x10°J

1 atm=1.01x10° Nm™ =101kPa = 760 mm Hg
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cell M} }——A battery F--| —

lamp ac supply O~ O
switch ammeter A
~
voltmeter v variable resistor
resistor = B potentiometer
light-dependent \\4\‘ thermistor

resistor (LDR) I

transformer §E heating element ITIT}-

operational
amplifier
(op-amp)
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Topic I: Physics and physical
measurement

Ify=atb
then Ay = Aa +Ab

Ify:fzgz

¢

Ay Aa Ab Ac
1l e = e e el D

the
y a b ¢

Ay 4 A
O P — >
Ax
A, = Acosb
A, = Asind
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Equations—Core and AHL

Topic 2: Mechanics

u+v
§ = t
2
s=ut +%at’

Vv =u’+2as

F =ma
p=my
=2

Al

Impulse = FAt = mAv
W = Fscos#

= L pp?
E, =+my

AE, = mgAh
power = Fv

v 4n’r

p=L

A
Q =mcAT
Q=mL
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Equations—Core and AHL

Topic 4: Oscillations and waves

@ =~
T

X =X,8inwt; Xx=Xx,coswt

v=v,c08at; v=-y,sinot

V= im,/(;co2 —x%)

E, = -zlma)2 (x, —x%)

_r_zl:smﬁ2 "

n, sinf@ v

path difference = nA

path difference = (n+4) 1
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Equations—Core and AHL

Core

Topic 5: Electric currents

Ve=4m
Y
At
r=-Y
7
roPL
A
2
P=VI=I*R= 4
R
8=1(R+r)
R=R+R +
1 1
—=
R R R

Topic 6: Fields and forces

F=ch2 F=kid

v ¥

= |

F = 949, >
dneg,r

F =qvBsinf
F = BILsin#
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Equations—Core and AHL

Topic 7: Atomic and nuclear physics

i
E =mc”
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Equations—Core and AHL

Topic 8: Energy, power and climate
change

power =1 4pv’
power per unit length = A>pgv
;. bower

-4

t
albedo — total s.ca ‘tered power
total incident power

-2
AANT

power = c AT"*
power =ec AT*

I -1 A
AT:( in ouz) t
C

s
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v . A
= f] moving source 0=—
viu, b
A
'+ . d=122~—
f'=f Vot moving observer b
v
I=1,cos’ 0
v
M= gf 7= tang
Option B: Quantum physics and nuclear physics
E=h
y AEAz -
W =+E,, 4z
N=Nge™
hf = hf, + eV o
P=7
At
B n2h2 A:/%N:/’{,NOC
K~ o 17
8m, L I = In2
h P4
AxAp 22—
P 4r
Option C: Digital technology
G=-Re
R
G=1+ R
R
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Equations—Options SL and HL

Option G: Electromagnetic waves
1 11
M“—:~+w
f v u
1L
!
mzﬁl:——‘i M:—Q‘-
h, u 6,
1M1‘:‘f‘g'
f.
D
m=—+1 m=-
A !
_AD
d
sinf = —
X _nt
D d
x A
D"y
dsiné =ni

14
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