DATA AND FORMULAE SHEET FOR PHYS0001, 1111 and 1149

The following relationships are provided as an aid to memory. You should be able to recognise
them, identify them, identify all symbols, state their physical significance, and use them

appropriately.

Electric forces and fields:
F = kQiQ2/r?
k = 1/4neg
E=F/q
E = kQ/r?

Electric potential:
V. = PEd/q
APE = qVba = qAV = W
AV = -Ed
V= kq/r

Electric current:
V=IR
R=pL/A
P=IV
P=I°R=V?/R
I =1, sin ot

Magnetic forces and fields:
F=TI Isinf
F=qvBsind
B= uoI/ZJ‘EF‘

B= uoNI/I
B= uoI/ZG
F/Al = uoI1 I /2xnd

Electromagnetic | nduction:

dp = B A cosO
€=- N ADR/AT
€=Blv

Vs/VP = Ns/NP = Ip/Is

Photons & Models of the atom:

E=hf
p=E/c=hf/c=h/n
A=h/p = h/mv

E,=- (13.6 eV) Z%/n?

(point charges)

(point charges)

(uniform field)
(point charge)

(dc or average for ac)

(electric currents)
(moving charges)

(long straight wire)
(long solenoid)

(centre of circular loop)
(parallel conductors)

(ideal transformer)

(photon energy)
(photon momentum)
(de Broglie wavelength)
(Bohr model)



Nuclear Physics & Radioactivity:
X
1u=931.5MeV/c?*=166x10% kg

T2 = (In2)/A=0.693 /)  (half-life)
N = No e M
AN/At = (AN/At)oe ™ (activity)
AN = - A N At
Mechanics
Vo = AX/At a= AV/At s=ut+ 1/2a t?
| F=ma F=G2
I‘
F i =N Work =Fdcos"

Power = work /time = energy/ time

F=

s

Thermal physics

L=1L,(l+aAT) V=V,(1+!"T)
Q=mcd T=mdT, " T,) Q; =mL;
Fluids
= p=L P =P, +pgh
P vV A =F, +pg
P+2pv’ + pgh = constan Fs = pVg
Oscillations and waves
1
=— | =2"f 2m rad = 360°
-
I kx 1.2
FSpI'lIlg - PEsprmg kX
ﬁtrmg J: = "’
B . 27
Vair = - y = ymSIn_(X - Vt)
p A
dsin 6 = mA m=1,2,3E.

Ny sin®; = n,singd,

y=y,_ sin(!l t+") v="1A

2 2
v =u" +2as

W=mg

KE =1/2mv>

p=mv

PV =nRT

Q,=mL, Q=pht

A,v, = condant
_h_h

Al Ay

pend 2“\/7

v=u+at

PE=mgh



Numerical value of useful constants:

Speed of light (in vac.) c 3.00 x 10® ms™
Atomic mass unit u 1.66 x 10% kg
Electron mass Me 9.11 x 10" kg
Proton mass mp 1.673 x 10 kg
Neutron mass My 1.675 x 10%" kg
Planck's constant h 6.63 x 104 Js
4.14x 10" eV.s
Boltzmann constant ks 1.38 x 102 JK™
Electron charge -e 1.60x 10" C
Proton charge e 1.60x 10" C
Coulomb's constant k = 1/4xe, 9.00 x 10°Nm?C2
Permittivity constant £0 8.85x 10" Fm"
Biot-Savart constant k' 107 TmA”
Permeability constant Uo 1.26 x 10° TmA™
Avogadro's number Na 6.02 x 10?® atoms/mol

R, Universal gas constant = 8.31 J.mol'K"'

1.00 atm = 760 mmHg = 1.01x10° Nm™

Acceleration due to gravity = 9.80 m.s > on Earth

G, Universal gravitation constant = 6.67x10™"' Nm’kg™
Speed of sound @ 20°C and 1 atm. = 343ms’!
Absolute zero, OK =-273.15 °C



Symbols

A area, cross-sectional area (m?)

B bulk modulus (Pa)

C heat capacity (JK™)

F Force (N)

G Universal grav. constant

L length (m)

L, initial length (m)

N normal force (N)

P pressure (Pa, Nm™) or
Power (W)

PE potential energy (J)

Q thermal energy (J)

R Universal gas constant
(JK'mol™)

T temperature (K)

W weight (N)

a acceleration (ms™)

¢ specific heat (Jkg'K™), or speed
of light (ms™)

f frequency (Hz, s™)

d distance (m)

g gravitational acceleration (ms™)
h vertical height (m)

k thermal conductivity
(Js'm'K™), spring constant (Nm™)
L length (m)

m mass (kg)

n no. of moles, or refractive index
p momentum (Kg ms™)

r radius (m)

s displacement (m)

t time (s)

u initial velocity (ms™)

v velocity (ms™)

y instantaneous amplitude (m)

y,, amplitude (m)

o linear expansion coefficient
(K

 volume expansion coefficient
(K

¢ phase constant (rad.)

1 viscosity

A wavelength (m)

w mass per unit length (Kg m™)
u, static friction coeff.

w, kinetic friction coeff.
n3.142

0 angle (rad., deg.)

p density (kg m™)

o Stefan-Bolzmann constant

o angular frequency (rad.s™)




