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General information

Physical constant Symbol Value and units
Acceleration of free fall g 9.81ms™
Avogadro constant Na 6.02 x 10¥2mol™
Elementary charge e 1.60 x 107'°C
Electron rest mass Me 9.11 x 103'kg
Neutron rest mass Mh 1.675 x 102" kg
Planck constant h 6.63 x 103*Js
Proton rest mass mp 1.673 x 102" kg
Specific heat capacity of water c 4180Jkg'°C’
Speed of light in a vacuum c 3.00 x 108 ms™
Z?Liro?ne‘?e\;?:)uen:ae’cure and pressure, RTP) Vi 24.0dm’mol™
Euler's number e 2.718

Conversion factors: 1eV = 1.60 x 10"°J

Mathematical Equations

Circumference of circle = 2nr

Area of circle = nr?

Curved surface area of cylinder = 2nrh

Surface area of sphere = 4nr?

Area of trapezium =2 (a + b)h

Volume of cylinder = nr2h

Volume of sphere = %nr3

Formulae and relationships for Unit F180
B1 Cell structure and microscopy
Total magnification = magnification of objective lens x magnification of eyepiece lens My = Mo x Mg

observed size

Magnification = -
actual size

B4 Biodiversity and ecosystems

o useful energy transferred
Percentage efficiency = total energy transferred x 100%
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C1 Atomic Structure and the Periodic Table
) ) (isotope mass x isotope abundance)
Relative atomic mass = X
100
C2 Amount of substance
mass of substance m
Amount of substance = n=—
molar mass M
i amount of solute n
Concentration = c= —
volume v
i mass of solute m
Concentration= — c=—
volume v
Amount of _ volume of gas _ "4
ount of gas = o n= o
C4 Rates of Reaction and Enthalpy Changes
Thermal energy = mass x specific heat capacity x change in temperature Q = mcAb
P1 Electricity
Charge = current x time Q=1t
Potential difference = current x resistance V=IR
Power = current x potential difference P=1v
Power = (current)? x resistance P=1I°R
(potential difference)? V2
Power = , P=_—
resistance R
Work done = potential difference x current x time W = VIt
Work done = potential difference x charge W=VvQ
Ry =
Total resistance in series = resistance of resistor 1 + resistance of resistor 2 + ... Ry + R, +
1
1 _ 1 N 1 . Ry
Total resistance in parallel " Resistance of resistor 1 Resistance of resistor 2 ™ i + i +
Ri R
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P2 Forces & Motion
Work done = force x displacement W=Fs
Work done = force x displacement x cos & W = Fscos6
1,2
Co . E=_mv
Kinetic energy = % x mass x (velocity)? 2
E = mgAh
Gravitational potential energy = mass x acceleration of free fall x height
1
Elastic potential energy = V2 x force x extension = 2 x spring constant x (extension)? I o2
2
work done P = V_V
Power = ——— t
time
o useful energy transferred
Efficiency =
total energy transferred
Net force = mass x acceleration F=ma
A locity = displacement L= f
verage velocity = time taken =7
, final velocity — initial velocity v—u
Acceleration = - a=
time taken t
Final velocity = initial velocity + (acceleration x time taken) v=u + at
Displacement = V% (initial velocity + final velocity) x time taken S = %(u + V)t
Displacement = (initial velocity x time taken) + (2 x acceleration x time taken?2) s=ut+ %al‘2
Final velocity? = initial velocity? + 2 x acceleration x displacement v2=u? +2as
P3.1 Medical Physics
Energy of a photon = Planck constant x frequency E=hf
Planck constant x speed of light in a vacuum hc
Energy of a photon = E=—
wavelength Y
Intensity of emergent beam _ —ux
= intensity Of incident beam x e~ linear attenuation coefficient x distance travelled through the medium I - Ioe
) o linear attenuation coefficient H
Mass attenuation coefficient = - , Um = —
density of medium p
Density = mass . m
= Volume P=Yy
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1 1
F = =—
requency time period f T
Wave speed = frequency x wavelength v="1i
. power P
Intensity = = —
ntensity oa I 2
Acoustic impedance = density of medium x speed of sound in the medium Z=pcC
) ) o intensity of reflected wave
Intensity reflection coefficient = - - — I
intensity of incident wave a==T
I,
Intensity reflection coefficient = (acoustic impedance of second medium _ (22 - 21)2
acoustic impedance of initial medium o o _ Z, + 24
- — —— + acoustic impedance of initial medium)?
acoustic impedance of second medium
P3.2 Radioactivity
Physical half-life = 0693 f =222
ysicat haft-iite = radioactive decay constant 2 A
1 1 1
1/ . . 1 /ohvsi o1 Joiologi , — =y
effective half-life = /physical half-life + /biological half-life e t g
2
Activity = radioactive decay constant x number of undecayed nuclei A=AN
Number of undecayed nuclei N = Nog=2t
= initial number of undecayed nuclei x g-Tadicactive decay constant * time = No®
ACtIVIty = initial activity x @~ radioactive decay constant x time A= Aoe—lt
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