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Formulas

Processing of data

(xmax ~ Xiin )

Absolute uncertainty of the mean Ax =+ 3

absolute uncertainty < 100%
(V]

Percentage uncertainty (%) =
measurement

B |measured value — true Value|

Percentage error (%) = x100%
| true value |
Heating processes

Q =mcAT _ energy output 100,

energy input 1

O=mL

lonising radiation and nuclear reactions

1 n
N =N, (Ej AE = Amc?

Special relativity

t, mgov
= - 2 Py = - 2
1% 14
(1-=) (1-=)
6’2 6’2
vz
L=Ly|(1-=) AE = Amc?
C

10f8



Electrical circuits

=41 P=I%R
t
w
V=— V,="+V+..V,
q
P:Z R =R +R,+...R,
t
V:[R Il‘zll+[2+"'1}'l
1 1 1

Electromagnetism

1 Qg kQq .
F=—==—= F =qgvBsin@
drey 12 2 qv
F 1 k
E=" = izz_g ¢ = BAcos@
q 472'6‘0 r r
AU
=AU emfz—NA(BAi)
q At
BZ/UOI emf:_NA_¢
2xr At
B = pynl LV, =1V,
V. N
F = BILsin® e
Ve Ny
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Linear motion and force

v=u+at W =AE

1 5
s=ut+—at W =Fs

2
2 2 )
v:=u"+2as Ek=5mv

m

=mv L2 L
p zzmvbefore = zgmvaﬁer

Z mvbefore = vaafter

Gravity and motion

1 2 V2
Sy =uyt+5gt a. :T
2 2 mv?
vy = U, 2gsy F.=F,, =
‘M,
V. =u, F= G 2m
p
F G
Sy = Ul g=;:—2
p
F. = mg ) I, 4an’
g ra3 rb3 GM
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v=/4 L=(2n-1)%
4
1 sini_vl_ﬁ_ﬂ
f_F sinr vy, A, m
2 r
Quantum theory
ﬂmaxzé nA=2xr
T
E=hf=£ mvr:ﬂ
A 2z
h
p
1 1 1
W=h —=R| ———
fO 2 Ln? ”12}

The Standard Model

B =mn, —ny
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Physical constants and unit conversions

Heating processes

Specific heat capacity of ice

¢; =2.05x10° Jkg ' K™

Specific heat capacity of water

o =4.18x10° Jkg ' K™

Specific heat capacity of steam

¢, =2.00x10° Jkg™ ' K™

Latent heat of fusion for water

Ly =3.34x10° J kg™

Latent heat of vaporisation for water

L, =2.26x10° J kg™

lonising radiation and nuclear reactions

Electron volt

1eV=1.60x10""7

Speed of light in a vacuum

c=3x10" ms™!

Atomic mass unit

1 amu =1.66x107%" kg

Mass of an alpha particle

my = 6.6446572x107% kg

Mass of an electron

my =9.1093835x107! kg

Mass of a neutron

m, =1.6749275x107%" kg

Mass of a proton

m, =1.6726219x107 kg

Electrical circuits

Charge on an electron

e=-1.6x10"" C

Electromagnetism

Coulomb’s constant

1
4re

=k=9x10° Nm* C™?

Magnetic permeability of free space

Ho = 47x107 TmA™

Linear motion and force

Mean acceleration due to gravity on Earth

2=98 ms>
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Gravity and motion

Gravitational constant

G=6.67x10""'Nm? kg_2

Mass of the Earth

Mg =5.97x10** kg

Mass of the Moon

Mytoon = 7-35%10% kg

Mass of the Sun

Mgy=1.99x10*" kg

Waves

Speed of sound in air at 25 °C

v, =346 ms

Quantum theory

Wien’s displacement constant

bh=2898x10"° mK

Planck’s constant

h=6.626x1073%Js

Rydberg’s constant

R=1.097x10" m~!

Scientific notation

Ratio to basic unit Prefix Abbreviation
10718 atto a
107" femto f
10712 pico p
1079 nano n
1078 micro v
1073 mill m
1072 centi C
107" deci d
10 deca da
10? hecto h
10° kilo k
10° mega M
10° giga G
102 tera T

6 of 8




uL 06 wnuoy | PN 09 wniwAposN uz 0¢ oulz

oy 68 wniuoy id 6G |wniwApoaseld no 62 Jaddon

60 8Ll uossauebQ ey 88 wnipey =30 86 wnuay IN 8z EXEN
S| JLL auISsauua| 14 /8 wniouel e /S wnueyjue 0D 12 }eqo)
A 9Ll WNLIOWLIBAIT uy 98 uopey eq o]e wnueg 24 oY4 uoJ|
N GLL WNIAOOSOIN \v4 G8 aunelsy 510) GG wnisan Un Gz asauebue|y
E o wninoJe|4 od ) wniuojod aX G uouax 1 e wniwoiyo
UN el WNIUoYIN 19 €8 yinwsig _ €g aulpo| A €z wnipeuep
uo ZLl wniolulado) ad z8 pes ol S wnunjaL I zz wniueyl |
| LLL | wniuablusoy 1L 18 wnijeyl as Kei Auownuy oS \C wnipueos
sd OLL |wnppejswieg BH 08 JNTRYETY us 0 m ed 0z wnioe)d
IN 601 IRITEIGTENY ny 6. plo9 u| 61 wnipuj N 6l wnissejod
SH 801 wnisseH d 8. wnuield PO 8Y wniwpeo Iy 8l uobay
ug 101 wnuyog J| Ll wnipu| by Ly IENTES 10 Ll aulolyo
bs 901 wniblogeag SO 9/ wniwsQo Pd 14 wnipe|ed S 9l Inyng
ad GOl wniugn@ oY G/ wnjuayy uy Gt wnipoyy d Gl | snioydsoyd
Y ¥0lL  |wnipiopayiny M vl usysbuny ny a4 wnuayiny IS vl uool|iS
Iy eol WNIoUSIMET el el wnjejue] o 4 wniauyos] % el wniuiwn)y
ON 2ol wnijoqoN H zl wniujeH ON A% wnuapgAjoN BN 4} wnisaube
PN L0l | wniAB|apus nq L. wnpeNT aN Ly WNIqoIN eN L wnipog
w4 00l wniuwLaS aA 0. TRIGCTENIVY 1z ot wniuoo.iZ oN oL UoSN
s3 66 wniuis}sulg w 69 wniny L A 6¢ WNUIIA 4 6 auLon|4
10 86 wniuioyjed 13 89 wnigJ3 S 8¢ wnpuons 0 8 usbAxQ
Ng 16 wnieylag OH 19 wniwioH ay /€ wnipigny N / usbouN
wo 96 wnuny AQ 99 wnisotdsAQg M ¢ uoydAry o) 9 uoq.ien
wy G6 wniouaWY alL G9 wnigla] g Ge aujwolg g g uolog
nd 6 wnjuonid PO 9 wniuijopes oS e wnius|eg og % wnijiAseg
dN €6 wnjunydeN n3 €9 wnidoin3 sV ee oluasiy 7 e wniyy
N 26 wniuelin ws 29 wnuewes 99 AN wniuewJsas) 9H Z wnidH
ed 16 wniuoejold wd 19 | wniyewoid e 1e wnijjes H ! usboipAH

‘ou "ou ‘ou ‘ou

JoqWAS | 21w}y aweN| [JoquAsg | o1woyy awep | [oqwAs | o1wo)yY awep | | joqwAg | s1wo}y aweN

SJUBWA| JO }SIT

7 of 8



‘all|-Jjey 1s8buo| ay) yum adojos! ayj Joj e s}ayoe.iq Ul San|ep,

"gl—] UONUSAUOD DVYdNI 01 Buiploooe palaquinu aie sdnolo

(1'292)|(1'652)|(1'852) |(1'252) (1 '2s2) (L 'esa)|(L'eva) |(L vve) | (1L'1ye) ((L'6ee) |(0°2€2)| 0'8€Z | O'LET | 0'2ET ((0°222)

17 |ON PN w4 |s3 |40 Mg |wy | wy | nd dN | N | ed | Yl | oV |
€0l col 0] 00} 66 86 16 96 g6 ¥6 €6 6 16 06 68
L6'71|S0'€LL|E6'89L|92°L9) |€6'79L|0GZ9L|€6'8G) (ST LGL|96°LS) |9€°0SL((6°9VL)| V2 ¥l |L6°0¥L| 2L 0L |L6'8EL

N7 |gA |wL |43 (o4 | AQ (qL |pD | n3 |ws | wd PN | Iid | @) | €] |
L. 0. 69 89 19 99 <9 ¥9 €9 29 19 09 69 8G A} -
(v62) | (v62) | (¢62) | (882) | (682) | (v82) | (G82) | (z22) | (182) | (892) [(1'592)[(1 ¥92)](1'€92)(1'292)[(1'192)| spiou [(+'922)[(0€22)
BO | SL [ AT (9N | I4 |UYN | uD | BY [ sa  WN | SH |ug | BS | da | #y | wov | &Y | 14
8Ll LI 9Ll Gll 1415 €Ll 43" L (0175 601 801 101 901 0] 0l €01—68||88 /8
(0'222)|(0°012)|(0°012)|86'802| 2°L0T |8€"¥0Z|6G 002|L6°961(80'G6L (2261|2061 (L2 98L|¥8°€8L|G6'08L(61'8LL| spiou | EELEL |L6TEL
ud | v |od (19 (add | IL |[PH |n¥ | 3d | 4 [SO | @ | M | BL | JH |-ewuer BF | SO
98 a8 ¥8 €8 8 18 08 6. 8. Ll 9. 74 V. €L [7A LL—=LG |9G GG
62°1LEL|06°92)|09°L2) |9L°LTL | LL8LL|Z8 VLL | Li'2LL| 287201 |2¥'90L|16°20L|L0°L0L((L6'86)| G6'G6 | L6726 | 2216 | L6'88 | 2928 | LG8
oxX | | 9l (gqSs |us | ul | pD By  pd Y4 Ny | 9L [ON ON | 4Z | A | 4S | QY
14°] €g [4°] LS 0g (617 8 Ly 1% 1% 144 ey A4 3% (017 6€ 8¢ L€
08'€8 | 06'6L | L6'8L | 26'VL |€9CL | TL69 |8EGY|GSE9|698S5|€6'8S|G8°GS | ¥6'7S | 002G | ¥6'0G | L8'LY | 96°1Y | 80°0F | OL'6€E
I |19 | 9S | SY |[®D (D | UZ | ND | IN |O0D | ®f |UN | 1D | A | IL | 9SS | BD | M
9€ 1 ve €€ ce L€ 0€ 6¢ 8¢ yxe 9 14 174 124 ¢ ¥4 0¢ 6l
G6'6€ | G¥'GE | 90'2E | L6°0€E | 60'8C | 8692 | C) L 0l 6 8 L 9 g 14 € |1EevC (66722
W 10| S | d|IS|IV BN | eN
8l Ll 9l Gl 142 €l ¢l L
81'0Z | 00'6L | 009L | LOPL | LOZL | 1LBOL _ . 106 | ¥6'9
aN 4 o) N 9 q .Ssew olwole aAneey ——»10°L ag |
ol 6 8 L 9 S _ 14 €

: loqQUAS ———— :
o0y | b 9L S ¥ €l | Z | 101
9H Jequinu olwoyy — | H
4 : !

8l )

sjuawa|d 3y} Jo ajqe} dipoliad

8 of 8



THIS PAGE IS INTENTIONALLY BLANK



THIS PAGE IS INTENTIONALLY BLANK






