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IB Physics — Topic 0
Units & Prefixes

Study notes - K ] E 1

1. Quantities and Units

A quantity is something that can be measured (time, length, electric current).
A unit is what you measure that quantity in (second, metre, ampere).
i (quantity)= 1] LI & 1R 25 7 5467 (unit) = FH AT 2 FRifE 25 & .

IB writing conventions 5 5 #jE
e Quantities are written in italics: v=As /At
e Units are written in Roman upright type: s, hr, ft, m, A
e Aunit written out in full is always lower case: metre, newton, pascal, ampere, second

e Aunit symbol takes a capital FIRST letter if it is named after a person — only the first letter: N (newton),
A (ampere), Pa (pascal), K (kelvin), Hz (hertz). Pa, never PA.

Sl base quantities and units A& 534 AL

Quantity Unit name Symbol
length metre m

time second s

mass kilogram kg
electric current ampere A
thermodynamic temperature kelvin K
amount of substance mole mol
luminous intensity candela cd
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Derived units 5 H H.AL

Derived units are built from base units. IB writes them with negative indices and spaces, not with a slash:
ms™ not m/s kg m~3 not kg/m?

Worked examples

Volume of a cube of edge 2.0 m: V=2.0°=8.0 m?
m 16.0

Density of a 16.0 kg cube of edge 2.0 m: p = v = %0 = 20kgm™
Velocity of a car covering 10.0 min 2.00s: v = % = % = 5.00ms™?*
Acceleration a = 22 — Z5) = g2

At s

Force F=ma - kgxms? = kgms™?, so 1N=1kgms™
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2. Scientific Notation, Prefixes, Orders of Magnitude

Scientific notation £} 0 ¥k
c=3.00x10ms™’
e Coefficient (R %{) = 3.00 — must satisfy 1 < coefficient < 10
e Base (JK%) =10
e Exponent (15%k) =8

SI prefixes 173k

Prefix Sym Factor Prefix Sym Factor
peta P 10" deci d 107
tera T 10" centi c 1072
giga G 10° milli m 1073
mega M 10° micro n 107®
kilo k 103 nano n 10°°
hecto h 102 pico p 107"
deca da 10" femto f 107

K5 M & mega(10°),/N5 m J& milli(1073), % 10° {5 —— K/ NG T 5 5 ‘54

Converting with prefixes
300mm=300x103m=3.00x10"m
368 um =368 x 107 m =3.68 x 10™* m
200 MV =200 x 10°V =2.00 x 108 V
0.000000056 m = 0.056 x 10™® m = 0.056 pum (=56 nm)
10 m +200 mm =10/ (200 x 1073) =10/ 0.200 =50 (a ratio — no units)
St Sk Rl 10 FRF, P IR R R0 E) 1-10 2 JA).
EARFIEFR A prefix inside a squared or cubed unit is raised to that power too: 1 cm?= (102 m)?=10"*m? and 1 cm? =
1076 m?. AR R By AR T .

Order of magnitude (& %%
The power of ten nearest to the number.

Write it in scientific notation and read off the exponent.

Example
A sheet of paper of mass 3.8 g=3.8x 103 kg > order of magnitude 1073 kg.




