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PHYSICS STAGE 2 2 FORMULAE AND DATA
Forces and motion

+
Mean velocity Vo 257: Y D) .

Equations of motion
Force

Weight force

Momentum

Change in momentum (impulse)

Kinetic energy

Gravitational potential energy

Work done

Power

az%; s=ut+%at2;v2=u2+2as; v=u-+at
F=ma

F=mg

p=mv; Epg. = Iy,

Ft=mv—mu

E =75 mv*?

EPngh

W=Fs=AE

_W_AE_
P_t_ p FvalV

Note: the variable ¢ refers to the 'time taken' sometimes referred to as the 'change in time' or At.

Nuclear physics

Activity
Half-life

Absorbed radiation dose

Dose equivalent

4 oA

t
a=4,(3)

absorbed dose = ,%

dose equivalent = absorbed dose x quality factor

Mass-energy relationship E=mc?
Heating and cooling
Change of temperature QO =mcAT
Change of state O=mL
Absolute zero 0K =-273°C
Electricity and magnetism
Electric current Z%
Work and energy W=Vq=VIt
Ohm’s law V=1IR
Resistances in series R, =R +R, +
1 1 1

Resistances in parallel > - Tt

P RT Rl RZ

VZ

Power P=VI=I’R= =

See next page



FORMULAE AND DATA 3

Physical constants

PHYSICS STAGE 2

Speed of light in vacuum or air.................cccee c = 3.00 x108m s
Electron charge ... e = -1.60 x 10" C
Electron VOIt.........cooiiiii 1eV = 1.60 x10"J
Unified atomic mass unit ............cccccceeiiiiiiiiennen. 1u = 1.66 x 10% kg
Rest mass of electron...........occcviieeiiiiiiiiee. m, = 9.11 x103% kg
Rest mass of proton .........cccccceeeiiiiiiiiiiiiiis m = 1.67 x 10?7 kg
Rest mass of neutron ..........cocciiiieie, m = 1.67 x 10?7 kg
Rest mass of alpha...........cccoooviiiiieiiiiiiicee m, = 6.64 x 10?7 kg
Mass—energy equivalent............cccccceeeiiiiiiiieennenn. 1u = 931 MeV

TONNE ..o 1t = 10%kg = 10%¢g
Physical data

Mean acceleration due to gravity on Earth............ g = 9.80ms?

Specific heat capacity of water...................c.c......... c, = 418x10°JK'kg"
Specific heat capacity of ice .........ccccveevvciiveeecnnnn. ¢, = 210x10°JK'kg"
Specific heat capacity of steam..............cccoonne c, = 2.00x10°JK'kg"
Latent heat of fusion for H,O ... L, = 3.34x10°Jkg"
Latent heat of vaporisation for H,O...................... L, = 226x10°J kg

Quality factors

Approximate quality factor for alpha radiation ...... OF =20

Approximate quality factor for beta radiation........ QFﬁ =1

Approximate quality factor for gamma radiation ...QFY =1

Approximate quality factor for slow neutrons........ QF =3

Approximate quality factor for fast neutrons......... OF. =10

Prefixes of the metric system

Factor Prefix Symbol Factor Prefix Symbol

102 tera T 10 milli m
10° giga G 106 micro [V
108 mega M 10° nano n
103 kilo k 1012 pico p

See next page



[(c10z AeN) stuswa|3 ay) Jo |ge] dlpousd Aisiway) palddy pue aind JO uolun [euoieuISiu| 8y ] :824nos eje]

0'8€T 0zee yBlam dlwoe prepuels
wnipuaime| wniaqou | wniAsjepuaw wniuwuay wniugsule | wnjuiojed wni@yaq wnuno wniouawe wniuoynid wniunydau wniuein wniuioejoid wnuoy} aweN
Salles
17 |[ON |[PIN |wd |s3 | JO |4g |wO |wy nd ([dN | N |ed | Ul sy x| | [OQUIAS
colL Z0L 10l (00]% 66 86 16 96 G6 6 €6 6 16 06 Jaquinu 21Woyy
0SLL 0€LL 6891 €/91 6'¥9L g9l 6'851 €51 0csh oSk 4443 601 Loyl
wnpa)n| wniquenAk wnijnyy wniqla wniwjoy wnisoidsAp wniqJa} wniuljoped wnidoina wnuewes | wniywoid | wniwAposu |wniwAposseld wnuad >w¥
salles E
N |qA|wl| 43 (oH | AQ | qL | pD | N3 |ws | wd | PN | 4d | @D spueyUET
L. 0L 69 89 19 99 <9 9 €9 29 19 09 65 8S
WINLOWLIAA]| wnirols|} wnipiuiadod | wniusbiusos | wnppejswiep | wnusujaw wnissey wnuyoq wniBioqess wniugnp winipiopayini wniunoe %%NNE wnouely
AT ad ug | By | sa [N | sH |ug | bs | aa | o |9V« | BY | I
9Ll 1433 [415 Ll oLl 601 801 /0L 901 SoL 70l €01—68 88 /8
0602 zL0T v'¥0C 9002 0.6l 1'G61 el 206l 298l 6€8l 6081 G'8llL 6'8€l gLel 6cel
uopel aunejse wniuojod yinwsiq pes| wnijjeyy Ainosaw plob wnupeld wnipu wniwso wniuayl usysbuny wnjejue} wniuyey wnueyjue| wnieq wniseeo
uy | v |od |19 |dd| 3L |[BH | n d d | 4 |[SO (94 | M | BL | JH |®]-| eg | SO
98 S8 8 €8 Z8 18 08 6/ 8/ L, 9/ S/ V. €L L V/—1S 99 Sg
glel 6921 9.2t 8Lzt L'8LL 8Ll i 4418 6201 901 6201 Lok ¥6°'G6 1626 e 16'88 29'/8 Ly'G8
uouax aulpol wnunjja} Kuowyue ui wnipul wniwpes NS wnipejjed wnipoyl wniuayyni wnpauyos} | wnuspgAjow wnigoiu wniuosiz wnupk wnpuons wnipignl
oxX | | 9L [qS | uS | Ul [ PO BV |Pd (UYd [NY | OL [ON|[ON | 4Z | A | IS | OY
S €8 Zs 1S 0s 6% 8y Ly 514 14 144 1914 [44 (34 04 6€ 8¢ PAS
08'€8 066 96'8L °6'vL 65°CL 289 8€°G9 feiegot) 6985 £6'85 G8'GS ¥6'¥S 00Cs 605 88'LY 96'v¥ 800 oL'ee
uoydAny aulwolq wniuajes oluasle wnjuewuab wnijjeb ouiz Jaddoo |9¥oIu Jleqod uol asauebuew wniwoiy wnipeuea wniueyy wnipueoss wniojes wnissejod
I |49 |[®S | SV (@D (e Uz nN) | IN |O0D |®4 (UN | JID | A | IL |I9S5S |eD | M
9¢€ Se 143 €€ [43 33 0€ 6¢C 8¢ yx4 9¢ 14 144 [%4 [44 14 0c 6l
G6'6€ Sv'Ge 10Ce 16°0¢ 608C 869C 3874 66°CC
uoble aupojyo inyns snioydsoyd uool|is wniuiwnie wnisaubew wnipos
Iy 130 | S | d |IS|av BN | eN
8l Ll 9l Sl ¥l €l 14" L
8L0C 0061 009} Lovk L0CL 2801 cloe 8969
uoau auuony uabAxo uabouyu uoqJed uoloq wnijjAlaq wniyy|
°N | 4 o) N 80) g °g | I
ol 6 8 L 9 S 14 €
€00y 800}
wnijay uabolipAy
°H H
(4 3

8l Ll ol Gl 142 €l ¢l L ol 6 8 L 9 S 14 € A I

a|qe} aipoliad

¢ d9OV1S SOISAHd 14 Viva dNV IVININAEO4



