OCR

Oxford Cambridge and RSA

Advanced GCE
Physics A (H556)
Data, Formulae, and Relationships Booklet

The information in this booklet is for the use of candidates following the Advanced GCE in
Physics A (H556) course.

The data, formulae and relationships in this datasheet will be printed for distribution with the
examination papers.

Copies of this booklet may be used for teaching.
This document consists of 8 pages.

© OCR 2015 A Level in Physics A



Data, Formulae and Relationships

Data

Values are given to three significant figures, except where more — or fewer — are useful.

Physical constants

acceleration of free fall

elementary charge

speed of light in a vacuum

Planck constant
Avogadro constant
molar gas constant
Boltzmann constant
gravitational constant
permittivity of free space
electron rest mass
proton rest mass
neutron rest mass
alpha particle rest mass

Stefan constant

Quarks

up quark
down quark

strange quark
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&o

Me

9.81 ms™

1.60 x 107*° C
3.00x10°ms™
6.63x10%J s

6.02 x 10*° mol™
8.31 Jmol™ K™

1.38 x 1022 J K™
6.67 x 10 N m® kg™
8.85x 102 C*N'm?(Fm™
9.11 x 10 kg

1.673 x 10" kg
1.675 x 107" kg
6.646 x 107 kg

5.67 x 10°W m? K™

charge = + %e

1
charge = —3€

1
charge= —3€
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Conversion factors

unified atomic mass unit
electronvolt

day

year

light year

parsec

1u=1.661x 10% kg
1eV=160x10"J

1 day = 8.64 x 10* s
1year~3.16 x 10’ s

1 light year ~ 9.5 x 10> m

1 parsec ~ 3.1 x 10 m

Mathematical equations

arc length =ré@

circumference of circle = 2xr

area of circle = nr®

curved surface area of cylinder = 2xnrh
surface area of sphere = 4nr?

area of trapezium = 1(a+b)h

volume of cylinder = nrh

!
volume of sphere = y nr®
Pythagoras’ theorem: a? =b? +c?
cosine rule: a®? =b? +c? — 2bccosA

a b c

sinerule: — = ———_—_
sinA sinB  sinC

sin #~tan 6 ~ and cos 4 ~ 1 for small angles

log(AB) = log(A) + log(B) (Note: Ig = logyo and In = loge)

log (g) = log(A) — log(B)

log(x™) = n log(x)

In(e*) = kx
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Formulae and relationships

Module 2 — Foundations of physics

vectors

Module 3 — Forces and motion

uniformly accelerated motion

force

turning effects

density

pressure

work, energy and power

springs and materials
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F,=Fcos @

Fy=Fsin @

V=u-+at

1
s==(u+v)t
2( )

s =ut +1at2
2

vZ = U+ 2as
F_Ap

At
p=myv
moment = Fx
torque = Fd

p=hpg
W = Fx cos ¢

useful energy output
total energy input

efficiency = x100%

p-
t

P=Fv
F = kx

o-X
A
e=2
L
o
E=—
€
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Module 4 — Electrons, waves and photons

charge AQ = IAt
current | = Anev
work done W =VQ;W=EQ; W=Vt
resistance and resistors R= pL
A
R= Rl + R2 +...
1 1 1
—=—t—+....
R R, R,
2 v?
P=VI,P=1’RandP = —
power =
internal resistance E=IR+1;E=V+Ir
RZ
potential divider Vour = mxvm
Vl ~ R1
V, R,
waves v=fA
fot
T
=P
A
A=2X
D
refraction n="2
v

n sind = constant

sinc=21
n
guantum physics E=hf E-= th
hf = ¢ + KEnax
A=t
p
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Module 5 — Newtonian world and astrophysics

thermal physics E = mcAd
E=mL

ideal gases pV = NKT; pV =nRT
pVvV = £Nm c?

lme2 =3
smc” =S kT

-3
E=3kT
circular motion w= 2T o= 2nf
T
V=

oscillations 27 .

= - wX
X = Acosat; X = Asinat

vV =twVA* - x?

gravitational field ) | F
m
F=_Gl\/im
r
g-_GM
r2
T2 47’ r3
GM
v, &M
r
GMm
energy = —
r
astrophysics h = AE : he _ AE
A
dsin6 = nA
Amax o€ i
L = 4nr’oT?
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cosmology

Module 6 — Particles and medical physics

capacitance and capacitors

electric field

magnetic field

N — N —

E=_
Q
Qg
Ang,r?
__Q
Ang,r?
E-Y
d
V = Q
Ang,r
Qq
energy =
9y Ang,r
F = BILsing
F =BQv
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electromagnetism ¢ =BAcosd
e = - ANg)
At
ns_Ve_l
np Vp s
radius of nucleus R =r A
radioactivity A= AN: AN _ )N
At
Atyz = In(2)
A =A™
N = Noe™
Einstein’s mass-energy equation AE = Amc?
attenuation of X-rays I = loe™
ultrasound Z=pC
I_r _ (Zz _Zl)2
lo  (Z,+2y)°
Af _ 2vcosd
f c
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