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Physics
Data booklet

SL & HL, first assessment 2025

Equations, constants, circuit symbols and the electromagnetic spectrum, grouped by syllabus topic.
Provided in: Papers 1A, 1B and 2

Calculator: Scientific calculator, permitted in Papers 1A, 1B and 2
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Mathematical equations

Area of a triangle

Area of a circle
Circumference of a circle
Volume of a cuboid
Volume of a cylinder
Volume of a prism
Volume of a sphere

Area of the curved surface of
a cylinder

Vectors

Trigonometric relationships

A = 1(bh) where b is the base, h is the height

A = 7r? where 7 is the radius

C =2nr

V = lwh where [ is the length, w is the width, h is the height
V = mr’h

V = Ah where A is the area of cross-section

A = Acosf

Ay = Asinf
sin 6

tan @ =

an cos @

sin?0 + cos?0 = 1



Uncertainties

If:y=a+b then: Ay
.y — @b . Ay

Iifry = < then: <

If:y =a" then: 24

Fundamental constants

Quantity Symbol
Acceleration of free fall g
Gravitational constant G
Avogadro constant Na
Gas constant R
Boltzmann constant ks
Stefan-Boltzmann constant o
Coulomb constant k
Permittivity of free space €0
Permeability of free space o
Speed of light in vacuum C
Planck constant h
Elementary charge e
Electron rest mass Me
Proton rest mass mp
Neutron rest mass my,
(Unified) atomic mass unit u
Solar constant S

Fermi radius Ry

Approximate value

9.8 ms~2 (Earth's surface)

6.67 x 10" 'Nm?* kg 2

6.02 x 102 mol *

8.31JK ' mol *

1.38 x 107 8JK

567x 108 Wm2K*

8.99 x 10°Nm*C 2

8.85 x 107 12C2 N ' m2

47 x 107 "TmA ™!

3.00 x 108 ms!

6.63 x 1034Js

1.60 x 1071°C

9.110 x 1073! kg = 0.000549u = 0.511MeVc 2
1.673 x 107" kg = 1.007276u = 938MeVc 2
1.675 x 1027 kg = 1.008665u = 940MeVc 2
1.661 x 10727 kg = 931.5MeVc >

1.36 x 103 W m 2

1.20 x 107 m



Metric (SI) multipliers

Prefix Abbreviation Value
peta P 10
tera T 10'2
giga G 10°
mega M 108
kilo k 103
hecto h 102
deca da 101
deci d 1071
centi c 1072
milli m 103
micro n 10-¢
nano n 1079
pico P 1012
femto f 1015

Unit conversions

e 1radian (rad) = 8%
e Temperature (K) = temperature (°C) 4 273
o 1light year (ly) = 9.46 x 10" m

e 1parsec (pc) = 3.26ly

e 1astronomical unit (AU) = 1.50 x 10! m
e 1kilowatt-hour (kWh) = 3.60 x 10° J

e h¢=1.99 x 107%Jm = 1.24 x 10 %eVm



Electrical circuit symbols

|| b

Cell Battery
Voltmeter Ammeter

—|//|— .

Switch

I

Resistor

~ >~ =3

Light-dependent

Variable resistor resistor (LDR)

= —

. Lamp
Potentiometer

Heating element
Motor

Electromagnetic spectrum

Thermistor

M/y

Light emitting diode (LED)

1

Earth (ground)

10° wavelength / m

energy
1I0-16 1I0-H- 19-12 10-10 1.0-3 10-6 1IU-4 1I0-2 1I00 .1!]2 .1I04 1136
uv IR |microwaves| radio waves

‘ yrays | X-rays

VIBGYOR,

400 700
wavelength / nm




A. Space, time and motion

Standard level and higher level

A Kinematics

A.2 Forces and momentum

A.3 Work, energy and power

s = u;—vt

v=1u-+at

3:ut+1at2
2

v? = u? + 2as

FfSI-LSFN
Fr = paFx
FHI—kZB
Fq = 6mnro
F, =pVyg
Fy =mg
p=muv
J =FAt
Ap

F—ma—E
a_v2_ 9 _471'27'
= = wr = T2
_27rr_
U—T—wr
W = Fscosf

1 p2
E, = —mv? = =
k 2mv 2m
AE, = mgAh

1
EHZEICA.’B2

AW
P=—=F

At

useful work out

_useful power out

= total work in

total power in



Additional higher level

A.4 Rigid body mechanics

A.5 Galilean and special relativity

7= Frsinf

A — wr + wj
2

wr = wj + at

t

1
Af = wit -+ 50(752
w? = w? + 2aA0

I = Ymr?
T=1a
L=1Iw
AL = 1At
AL = A(Iw)

1 L?
E, = §Iw2 = oY

x =x— vt

t=t
u=u—v
1
z' = y(z — vt) where y =
12

uv
1—a

(As)? = (cAt)® — Az?
Ly
v
tan 6 = -
c

L —



B. The particulate nature of matter

Standard level and higher level

_m
=y
Ey = ngT
Q = mcAT
Q =mL
B.1 Thermal energy transfers A AT
AQ _ 44T
At Az
L=cAT*
L
b=
4md?

AmaxT = 2.9 x 10 3mK

power radiated per unit area

emissivity =
oT*

B.2 Greenhouse effect total scattered power

albedo = total incident power
p_ F
A
N
n — ——
Ny
PV cont
B.3 Gas laws T constan
1
P = -
3P"



B.5 Current and circuits R =

V2
P=IV=IR= —
|4 R 7

Series circuits Parallel circuits

I=hL=L=... I=L+L+...

V=Vi+Va+... fz?:%:m

Ri=Ri+Ry+... R_p R_l o
e=I(R+r)

Additional higher level

Q=AU+W
W = PAV

AU = gnRAT = gNkBAT

A
a5 =
B.4 Thermodynamics S =kglnQ

PVg = constant
useful work

input energy

T

TlICarnot = 1-— ?}i



C. Wave behaviour

Standard level and

higher level
a=—wz
1 2
T—-_%"
f w
C.1 Simple harmonic motion T =21 jm
k
l
T =2m4| —
g
C.2 Wave model v=fA= %
ng _ sinfy __ vy
ny ~ sinf; v

Constructive interference: path difference = n\
C.3 Wave phenomena o .
Destructive interference: path difference

= (nt3)As =22

C.5 Doppler effect % AN

=3~

ol

Additional higher level

z = zgsin(wt + @)
v = wxo cos(wt + @)

_ _ _ v = twy/z3 — 22
C.1 Simple harmonic motion

1
Er = §mw2x3

1
Ep = Zmw?z?
2



C.3 Wave phenomena

C.5 Doppler effect

vtus

Moving observer: f' = f (”f}ﬁ)

Moving source: f' = f( t )



D. Fields

Standard level and higher level

mim
F—q 12 2
D.1 Gravitational fields F 4 M
F = kch—;h where k =
r
D.2 Electric and magnetic fields E=—
q
\%4
E=—
d
F = quBsinf
D.3 Motion in electromagnetic fields F = BILsind
F LI
L onr
Additional higher level
mim
E,= -G 112
T
M
Ve= -G
T
AV,
D.1 Gravitational fields o ar
' W = mAV,
2GM
Vesc —
r
|GM
Vorbital =
P
B, = k12Z
P
k
v — ke
D.2 Electric and magnetic fields T
E = AV,
- Ar

W = qAV,



D.4 Induction ® = BAcos#f
- A
E = _NE

e = BvL

E. Nuclear and quantum physics

Standard level and higher level

E.1 Structure of the atom E=hf
E.3 Radioactive decay E = mdc?
E.5 Fusion and stars d( parsec ) = m

Additional higher level

R = R()A?:
13.6
E.1 Structure of the atom E=- 2 eV
N nh
ur = 5
Emax = hf - @
3\ = h
E.2 Quantum physics o E
h
A=A =AN= (1 —cosf)
MeC
N = Nye M
_ _ Y
E.3 Radioactive decay A= AN = ANoe
r _ n2



