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Formulas

Processing of data

absolute uncertainty <100

Percentage uncertainty (%) =
measurement

measured value — true value
Percentage error (%) = I Ix 100

true value

Heating processes
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Ionising radiation and nuclear reactions
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Linear motion and force
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Gravity and motion
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Special relativity
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Quantum theory
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Physical constants and unit conversions

Heating processes

Latent heat of fusion for water L =3.34x10° T kg™
Latent heat of vaporisation for water L, =226x 10% J kg™
Specific heat capacity of ice ¢; =2.05x 10° J kg_1 K™!
Specific heat capacity of steam ¢, =2.00x 10° ] kg_1 K™!
Specific heat capacity of water cy =4.18x% 10°J kg_1 K™!
Atomic mass unit 1 amu =1.66x10"% kg
Electron volt 1eV=1.60x10"""7

Mass of an alpha particle m, = 6.6446572 x 1077 kg
Mass of an electron m, =9.1093835x 107" kg
Mass of a neutron m, =1.6749275x107%" kg
Mass of a proton m, =1.6726219x107"7 kg
Speed of light in a vacuum c=3x10"ms™!

Charge on an electron e=-160x10" C

Linear motion and force

Mean acceleration due to gravity on Earth 2=98m s

Speed of sound in air at 25 °C v, =346 m 57!
Gravitational constant G=6.67x10""Nm? kg_2
Mass of the Earth mg =5.97x 10% kg
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Electromagnetism

Coulomb’s constant

1
47T€0

=9x10° Nm?> Cc2

Magnetic constant

g =4rx107'T 4 " m

Quantum theory

Wien’s displacement constant

h=12.898x10" mK

Planck’s constant

h=6626x10"%Js

Rydberg’s constant

R =1.097x10" m™!

Scientific notation

Ratio to basic unit ‘ Prefix ‘ Abbreviation

1078 atto a
1071 femto f
10712 pico p
107 nano n
107 micro 7
107 milli m
1072 centi c
107! deci d
10 deca da
10° hecto h
10° kilo k
10° mega M
10° giga G
10'2 tera T

6 of 8




UL 06 WnLoy |, PN 09 wnIwApoaN uz 0¢ ourz

oy 68 wniunoy 1d 6S wWnIwWApodse nH 62 Joddop
30 811 uossauesQ ey 88 wnipey D 8S wnLay IN 8T [YOIN
SL L11 QUISSOUUQ], L1 L8 wnroues,j e LS wnueyjue| o) %4 118q0)D
AT 911 WINLIOWLIOAT] uy 98 uopey egq 96 wnreg oq 97 uoif
N SI1 WNIAOJSOIA W S8 auneIsy sD S¢S wnisa)) U ST osoueIueN
K| 148! WNIACIS[ od ¥8 wniuo[od 9X 143 Uouax D 14 wnroIyy
UN ell WNIUoyIN 'd €8 ynwsty I €S SUIpo| A €C WINIPBUBA
ud 41! wniorurado) ad 8 pea] oL 43 wnrmyaL, IL (44 wniuely,
3y 11 WNIUSS)U0Y 1L 18 wnIjreyL, qs IS Auowrnuy oS 1T wnipueog
sa 011 wnnpejsuIeq 3H 08 KINOIQIN ug 0S ury, €D 02 wnioe))
N 601 WNLISUIIAN ny 6L PIOD uJ 4 wnipuy A 61 wnissejoq
SH 801 wmissey d 8L wnune[q PO 8P wnrapen) v ] uosry
ud LOT wnLgoy | LL WnIpLy 3y Ly IOATIS D L1 SULIOTY)
3 901 wnig10qeds SO 9L wnrwsQ Pd oY wnipe[fed S 91 mjmg
aa So1 wnuqnq o | SL WUy Ud 9% WnIpoyy d Sl snioydsoyq
PRI 01  |[wnipiojroyiny M vL u9)sguny, my vt wWnIuayINy IS vl UO0DI[IS
I €01 WNIOUAIME ] el €L wnejue] oL ch wnouyo], v 1 wnurwny
ON o1 wnIPeqoN JH T wnruyey ON w WnudPQAJOIN SN 4 WNISOUSeA
PN 101 WINIAS[SPUSI ] IL wmnom’y aN I wniqoIN eN 11 wnipog
wq 001 Wit qA 0L wniqopA 17 1] Wnruoos.Irz N 01 UOSN
sq 66 wNIuRISuly wy, 69 wnrny J, A 6€ wnLnA q 6 suron[{
30 86 WNIUIONIe) q 89 wniqrg IS 8¢ wnnuong o) 8 U93AX0
Ad L6 wniayIeyg OH L9 WNIWOH qd LE wniprqnyf N L U930NIN
w)) 96 wnrny) AQ 99 wnisoxdsA(q Iy o¢ uo)dAry o) 9 uoqie)
wy S6 WNIOLWY qL $9 wniq.og, 1d 43 SuoIg d S uolog
nd v6 wnraon|d PO ¥9 wniutjoper) ) 143 WINIUS[e§ °d 14 wniAg
dN €6 wnrunidoN ng €9 wnidoinyg sy €€ JIUdSIY T 5 wnrgry
n 6 wniuen) wg 79 wniewes oD € WNIUBULIdN) oH z wnifoy
ed 16 wnIunoe0ld wg 19 WNIYIWOoIJ 19) 1€ wnijen H I ua30IpAH

[oquIAS

‘ou o_ESi

[oquisg

‘ou 3&847

[oquiAg

‘ou 9_5347

[oquAg

‘ou 2.:847

SJUIWIIPI JO ISI'T

7 of 8



"OJI[-J1eY 1S93u0[ oy} Y3m 9dojosI o) J0J dTB SIONOBIQ UI SINJBA 4

Q] UOIUSAUO0D DYV N] 03 SUIpI0dde pasoquinu e sdnoin

(1799 | (1650 | (1850 | (128D | (1'28D) | (1'2sD) | (T6vD) | (Tvy2) | (42 | (1'6€2) | (0L€2) | 0°8€T | 0'1€T | 0'TeT | (0°LTD)
IT [ ON |PIN |Wwg | sT | JO | Mg | w) | wy | ng | d\ n ed | UL | IV
€01 201 101 001 66 86 L6 96 6 6 €6 26 16 06 63 “

LEPLL | SOELL | €6'891 | 9TLI | €6'491 | 0S'TOL | €6'8ST | STLST | 96'IST | 9€°0ST | (6'9%D) | vTHYL | 160V | TIOVI | 16°8€]
N | qA | WL | Ig [OH | AQ | qL | PO | ng |wS wg | PN | Id | 3D | ¥1
1L oL 69 (89 L9 99 |9  [¥9 |9 |9 19 09 |65 |8s LS <

(160 | (160 | (€60 | (830) | (68D | (#8D) | (s8D) | (€Ld) | (18D) | (890) | (1'9D) | (149D | (1€9D) | (1'T9D) | (I'19D) | gpyoq || (1920 | (0°€TT)
80 | SL | AT |9 | 1A |[UN | UD |84 | sd |MA | SH | ud | S | q@ | JU | WV | e | 1
SIT  [LIL  [9IT  |SIT  [pII  |€Il |ZIT  |IIL  |OIl  |601  [8OL  |LOT  [901  [SOL  [¥O  |€01-68) 88 L8
(02T | (0°012) | (0°01T) | 86'80T | TLOT | 8EHOT | 6S°00T | L6961 | 80°S6I | TTTOL | €TO6 | ITI8L | ¥8°ET | S6'08L | 6V'8LL | gpyoy || EELEL | 167TEL
uy | WV | od |19 | qd | IL (SH |0V | 3 | 11 | SO | 9 | M | BL | JH [ewuwel eg | D
98 s8 8 €8 43 18 08 6L 8L LL oL SL L €L T 1-LS |9S ss
6T'1EL [06'9TT | 09'LTT | 9LITT | IL'SIT | T8FIT | IF°TIL | LS'LOL | TH'90T | 16'T01 | LO'IOT | (16'86) | S6'S6 | 16C6 | TTI6 | 16'88 | TYLS | LY'SS
9X I L | qS | uS | uf [ PD |9V | Pd | UY | M | 3L O | AN | 1Z | X | IS | Q¥
¥S €5 s IS 0S 6 8t Ly 9y N4 44 & (44 |14 Oy 6€ 8¢ LE
08'€8 | 06'6L | LO6'SL | TO'WL | €9°TL | TL'69 | 8E'S9 | SS€9 | 69°8S | €6'8S | S8'SS | ¥6S | 00TS | ¥6°0S | L8LY | 96'FF | 80°0F | O1'6€
I | dg | 9SS | SV (9D (D) | uZ | D) | IN | 0) | 3 [UAN | L) | A | LL | 9SS | BD | M
9¢ S¢ 143 €€ 43 1€ 3 6C 8T LT 9T ST e €T (44 1z 0z 61

S6'6E | SV'SE | 90°CE | L60E | 60'8C | 86'9C cl ! 0] 6 8 L 9 S 1% € IEYCT | 66CC

WV D[S | d|IS|IV SN | BN
81 Ll 91 Sl 14! el cl 11

81'0C | 0061 | 0091 | 10¥L | 10CI | I8°0I _ ) 106 6’9

N q [0) N ) q «SSew o1woje oAneyY — [0°'] dq T
0l 6 8 L 9 ¢ _ 14 3

[0qQUAS ————>

00 L1 91 9! 14! el _ [4 10°1

9H Iaquinu o1wo0ly — | H
4 _ I

81 I

SJUIWIIL Y} JO I[qB) JIPOLIdJ

8 of 8



THIS PAGE IS INTENTIONALLY BLANK



THIS PAGE IS INTENTIONALLY BLANK






