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Quantity Symbol | Approximate value
Acceleration of free fall (Earth's surface) £ 981 ms?

Gravitational constant G 6.67 X 10-1*Nm?kg?

Avogadro's constant Na 6.02 x 102 mol-!

Gas constant R 831K 'meol-!

Boltzmann's constant kp 1.38 x 10-8JK-!

Stefan-Boltzmann constant o 5.67 % 10-8 Wm-2K-*

Coulomb constant k 8.99 x 10° Nm2(C-2

Permittivity of free space £y 8.85 x 10-12 C2N-1m~?

Permeability of free space Ho At = 107 TmA™!

Speed of light in vacuum < 3.00x 10°ms-!

Planck’s constant h 6.63 2 10-3*]s

Elementary charge e 1.60 x 10-1°C

Electron rest mass m. 9.110 x 10~ kg = 0.000549 u = 0.511 MeV ¢~
Proton rest mass mpy 1.673 x 10-7kg =1.007276 u = 938 MeV 2
Neutron rest mass m, 1.675 % 10-2"kg =1.008665 u = 940 MeVc2
Unified atomlc mass uni u 1,661 % 10-7kg =931.5 MeV 2

Solar constant s 1.36 x 10°Wm™?

Ferml radius Ry 1.20 X 10-%m
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Metric ™ €SI multipliersis

Prefix Abbreviation Value
peta P 108
tera T 1012
giga G 10
mega M 108
kilo k 108
hecto h 102
deca da 10
deci d 10+t
centi c 10-2
milli m 107

micro 1} 10-¢

nano n 10-?
pico P 10-12

femto f 1015

Physics data booklet




I y—f T - - - T = T

nit canversions

. ;

1 radian (rad) = %

Temperature (K) = temperature (°C) + 273
1 light year (ly) =9.46 x 10**m

1 parsec (pc) =3.26ly

1 astronomical unit (AU) =1.50x 10''m

1 kilowatt-hour (KWh) = 3.60x 10¢

hc=199x1025 | m=124%x10%eVm
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cell

ac supply

voltmeter

resistor

lamp

light-dependent resistor
(LDR)

transformer

diode
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battery

switch

ammeter

variable resistor

potentiometer

thermistor

heating element

capacitor




Note: All equations relate to the magnitude of the quantities only. Vector notation has not been used.

Sub-topic. 1.2 — Uncertainties and errors

Sub-topic 1.3 - Vectors and scalars

Iky=azxbh

then: dy = da + 4b
ab

Ihy=

T
dy Aa  4b
then: —y=-E-+--—+EE
y a

—mm e ————--

b ¢
Iffy =a®
then: -A-Z = lnaa
y a Ay =Acos@
Av = Asing
[ Sub-topic 2.1 = Motion Sub-toplc 2.2 - Forces
v=u+tat \l = -Q-‘Ml \lﬂ.tQL:"'j F=ma \1 EY nocma\ -Q-nru,
s=ut+1at? u 2 niel velodhy e
v? = u? +2as .. d(g\)km oot Fe=pmyR
_ (v+u)t
Tz

Sub-topic 2.3 - Work, energy and power

Sub-toplc 2.4 - Momentum and Impulse

W = Fs cosfl
=1 2
Ex =zmv
Ep =3 kAx?
AEp = mghh
power = Fv

useful work out
total work in

useful power out
total power in

Efficlency =

p=mv
Ap
P a
2
=m

Impulse = FAt = Ap

Physlcs data baoklet




5ub-topic 3.1 — Thermal concepts

Sub-topic 3.2 - Modelling a gas

Q = meAT ce gfn.df-.l haet
=m L= gfx,(,'.ﬂ.'c kkad beot

p=_ e 2guehen fye pretlure

_N n= meley e& aet
A AT | et

Ny
pV —ﬂRT "Jﬁ" A“‘S" dfc‘ L)Jle-(

Ex—zkgT——i're' °ﬁ k'“'*.t wrj_s

= ’\Bs
Sub-topic 4.1 — Oscillations Sub-topic 4.4 — Wave behaviour
f Q Q..-c.‘hdtnfﬁ (M) n, sinf; v
Sub-topic 4.2 — Travelling waves s AD
e=fA o= ISV \Idg:,.-l:ﬁ d ‘ro(&_{ ,‘Jrll. el Yimgae
Sub-Topic 4.3 = Wave characierstis. Constructive interference: path difference = n1 (A0 & el
T 22 T - bt b Destructive interference: path difference = (n +-)A e I
- [)
] o x=? A- m,_‘,l.'b{l_ “'&’ lt\\'nt'.'- N"?imwv\
1 =1Icos% 6 o: % Yhwa, f‘\":ws Q) n:0 7y Sy

o a’-’ fh.m‘-mk"\

Sub-toplc 5.1 ~ Electric fialds

Sub-topic 5.2 — Heating effect of eiectric currents

\

Aq Kirchhoff’s circuit laws:
f=— . + (A
A I+ et (B IV = 0 (loo 7 - i (2
(loop)
F=k‘h'¥z %‘-d“d'%l- (c'\ _ A}
re - '* LI = 0 (junction) T- c.urrb‘&' (
i 14
k= 4:5 k oo 1 i R =T \J- Pd.h-ﬂgh‘ A{M(\\
0 E‘r_ \.WL uP 2 . et
w Vv
=— P=VI=1*R=— - hi b (n.n-b
v q e 4, \tun, C""X R P *.3 \
Reowat = Ry + Ry +
E=£ \- ?U'" 3l ena (V) L 1y A- cool-e. acen (2
— e e
I = ndvg + \ee, Q—.d(‘ SLDS{A\ ( t-) Rt Ry Ry L- vl \US\'HA (h)
RA
pP=
Sub-topic 5.3 - Elactric cells Sub-topic 5.4 — Magnetic effecls of electric currents
e=1R+71) F =quBsing
F =BlL sind

= U Calo panRel 3 Ry
I - Lul‘rb\* %W\ﬂ‘f\ ‘Q\'ﬂ‘e-fj

- a.abvlu-.\t»* Nt Y 3 crak

- el gt ! \m&hr)

Physics data booklet

= oty Leld ¢ Yot ()

e - a..j‘l. i~ éJ-afm,
T~ LJ"“‘.‘ LAX

L~ \""j% (.v“\




Sub-topic 6.1 = Clrcular motion

L

Sub-topic 6.2 ~ Newton'’s law of gravitation

T

ae v - dr?r w o~ c\nﬁu\w \P-b:es(."‘dlﬂl F v
r , T2 - (‘c.-&.ds CM g=-n;

F=C0 = matr M
r T - @nod () 9=65

Sub-topic 7.1 — Discrete energy and radioactivity

Sub-topic 7.2 — Nuclear reactions

E=hf
h .
ate &

E- A (s
Uty (M2

E - wavﬂ-\%\% Lm\

[ _W a4 \:3}& AE = Amc?
- teatdont

~-mail (%
¢ - \9;:.4 i \gbd ("'/.(}

Sub-topic 7.3 — The structure of matter

Charge Quarks Baryon Charge Leptons
number
-1 e 18 T
2 ulc|t L
7 3 0 ve | v, | v
L, d|[s|b L
3 3 All leptons have a lepten number
All quarks have a strangeness number of 0 :L:“;':: 2?&1:.“1:0“5 havea lepton
except the strange quark thathasa
strangeness number of -1
Gravitational Weak Electromagnetic Strong
Particles experiencing Al Quarks, leptons Charged Quarks, gluons
Particles mediating Graviton W+, W-, 20 ¥ Gluons

Sub-topic B.1 - Energy sources

Sub-topic 8.2 — Thermal energy transfer

Power = energy P= EO’AT‘
time 2,90 x 10™?
Power =  Apv? Apax (Metres) = ———o—
H T(kelvin)
_ pawer
T A

total scattered power

albedo =
total incident power

A - un:,g_u.c\—:m\ arle Lv-‘\

- B Gl (%o
v o o Lol
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Sub-topic 9.1 - Simple harmonic motion

Sub-topic 9.2 - Single-slit diffraction

a - c,cc,ﬂ.h.m.‘km (PI‘IS

o _on w - c-ns,)\“ HJA‘:)("J/SB P I ST T T N 0 R g 3“ to ‘
T o € 3 b - wa&-\us% (;--\ Q—‘.rs’r —lairad
2 T pueee §
a=-—w'x Sub-topic 9.3 - Interfarance.

X =xpsinwt;x = x5 cOs wt

w displagrtet Lom

V= aX Coswl ;v = —~wX sin wt etbu:\f\viw“ (w\
v =ty (x? - x?) «d"mh
Eic = 3 mw? (%,? — x2) L e ¢
£ - dina (6
Ep = %wu:nzx,,2 \
\- Satk R ““'\3
!
endulum: T = 2 ‘]; N - \_p.‘u.sb

i
’IVlass—sprlng: T=2nm \[%

nd=dsinf - o,ctqc.&: e A A Reectlon ,in,'\\
Constructlve interference: 2dn = (m +§) i Aoy,

Destructive interference: 2dn =ma

n- ofder 09‘ SoYiant (l‘\':O MY u,.'k\‘ N“-‘*X
1' wfm-‘-\h-jwc‘m\

d- dihu Woo Uay ow c_\n.-\-:.«:s
8- o~ (1w detwrees )

Sub-topic 9.4 - Resolution

Sub-topic 2.5 - ﬁ)ppler effect

T B oqe G0 EARASTTY
K 1/.122 b, ‘*’“‘"\“"5% [PAN
R=H=mN a- dimaiy &'W:ﬁi
@- fdueu t‘ d'm. 5“"“"3
- ocdr & dfleacdpn

Moving source: /' = f (v : u,)
Moving observer: f' = f (%)
of ML v
f A ¢

W N W E T T
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Sub-topic 10.1 = Describing fields

Sub-topic 10.2 — Fields at work

T g G
% Ures st (e}

L\/ - C}N-m'in, i~ 0.\11.*"#»'
: pot, dfenc (N

PV R L\LB\

BVy - rege n qeme o)
4 AN
kb L Mueeer (‘A:l

%=-g v,=k7q
9=-—% g=_%

Ee -m,:JmT’“ B =gl kq;Qz
FG"Gm:.?Z F=k%
26M

Vese =
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- Mxx-yl\c, Q—LJX (WL}
A_ st Sn,c.kml 6. (w\"\

8 - onge WhAln Notiit
}ishe & B-kad ()

Sub-topic 11.1 - Electromagnetic induction

Sub-tople 11.3 - Capacitance

transmission

=— tent = Ctd ries S%gml"-—

equoont Wr &ucg&’wr&nﬂra\‘-dg&. \d4

®=BAcos8 ¢ - el [N!,WCV\ =% Q- c.ueu..*m& (F)

E= —N% N - r\uM\ﬁ-’ u\ \hapS vahk Cparaltel = Cy + G + - 'b_— Jupnl). C c)

£ =Bl NEA ""*‘5 & onducter (V) ot l.. } d'u (\A

£ = BuiN |- lenghn & conduchr (w) |Goones GG N= ot &5 : bk
Sub-topic 11.2 - Power generation and | (= e% € - g “-1‘3 A et H‘m potd

(f ote 7ol vorwwan AL €o)
E - el tt\‘ S‘ll'“lj%\

T - s tonthend 6! = cfread
- LR ST )
£ - A ()

Ll 2o ot e o wl W W elered,

Sub-topic 12,1 — The interaction of matter with
radiation

Sub-topic.12.2 — Nuclear physics

E=hf E- waniy (Y R = RyAV? 2 - avclnr radius [
Enax=hf = .- Lot e & '(-u ‘ N = Npe ™ 2~ Foret rodiud
F=_238.y LR S Sy A= Mge™ A il et (ux.- Hathio. = q\
n? Cb"u..rL M*\‘M(\\ ing A} e v“u ( » \1"\!. ’
h . " — sing == o ! ~ A oo
wr =G Jor Pyt edis ot T NN N
. 2 EPUN | L=
Gooedings = P = WEAY ot & kel 8 - eml ()
"AxAp 2?1;‘“"'—'— " _ . redik ._;L NL‘F(&_\ .L- wl-‘-h-g_sun i
\.\a'.w‘\’u$ AEas h e Grbryw wrd & b W - rucker i wl-!fu
K = 4n - tonthet

K,B - ‘,,.lm\,.’\.i} X Pwkt.(c, keadrina
‘\_P - v,c.,,.lL- !wt.\:lk\
b\, - (.)‘""é’* :r- flkﬁkﬁl

Ay = wadrtuinby T pation
bP- \),\Jur'\wn-g n N«-L‘Vﬁ-
NE - vﬂw*'*:n""} NN Y
bt.- LA \“n"b " ‘\‘\-IFL
- nen&*w*
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Sub-topic A.1 - The beginnings of relativity

x'=x-vt

v=y-v

Sub-topic A.3 - Spacatime diagrams

x' =y(x—~vt); Ax’ = y(Ax = vit)

€ =tan™! (;)

v =ye-3F); A =yar -2

u = u-v
- uv
1-%r
At = yAt,
L
L=-2
4

(ct')? = (x')? = (et)® — (x)?

Sub-topic A.4 — Relativistic mechanics (HL anly)

Sub-topic A.5 ~ General relativity (HL only)

E = ymgc? Af _gah

Ey = myc? fooe

B = (r = Dmyc? R

P =ymy At
E? = p2c? + my2ct At = &
qV = AEx r
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Sub-topic B.1 ~ Rigld bodies and rotational
dynamics

Sub-topic B.2 ~ Thermodynamics

I =Frsing T - by (M) Q=aU+W Q- el teryu w ot QY
{ =¥mr? E- Q_UM_(:J\ U=3ZnRT AU - {atendd Laary (‘“
r=la .- \.,\SWA s ar () g5 e = et doan 3/5 3.,;(
w = 2nf T- e i & e ("3"1\ T

ws=w +at

Jew aet. U"'V(‘-\
Iﬂrz = Cl)iz 4+ 2af

Q- oy
wud v h.-.:.}\&l \ﬁ'\ub (PL‘/SS

5
pV3 = constant (for monatomic gases)
Wapay B -peful BV -dnigp velvms

G=ant+ Lae? _ useful work done N n.“- [N
L=l ! L - 0-5\1‘“ ot Q‘S‘/_\} M = energy Input K 3
Tcnld
1 1 - =1
EK;.“ =z e E ""‘"’33 (. SS Nearnor = 1 Toor

L

Sub-topic B.3 — Fluids and fluid dynamics (HL oniy)

Sub-topic B.4 — Forced vibrations and resonance
{HL only)

B =pVg b ouonont Yor i L'JS
P=potmgd  p-dentlny (M

Av = constant \|;_ volunk  dd ?\uu.a& (»‘3

1.2 =
Z PV + pgz + p = constant P— e .

0=2r energy stored
~“" energy dissipated per cycle
energy stored
Q = 2r % resonant frequency X Cower l0ss

Fp=6mrv  F.. J-tkl Yorw oD Q . Q i F&LL&(
r=2F M- ity
- reddy - vﬂ-‘u.\-\

Sub-topic C.1 -~ Introduction to imaging

Sub-topic C.2 - Imaging instrumentation

F v u
p=t
f
m=h__¥
- u
&
M=

|

D
Maear point = F'*' 1; Mlnﬂnity =

-

Sub-topic C.3 — Fibre optics

1
n=——0

sinc

- 1
attenuation = 10 Iogr
o0

Sub-topic C.4 — Medical imaging (HL only)

T
L =10 log?l
1]

| = fye™#

uxy =1In2
z

Z=pc
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Sub-topic D.1 - Stellar quantities

Sub—topic_ﬁ.z — Stellar characteristics and stellar
evolution

1

AmaxT =29X 10 mK

d (parsec) = p (arc-second) L oc M35
L =odT*
L
b=mE
Sub-topic D.3 ~ Cosmology Sub-topic D.5 - Further cosmalagy (HL only)
z= i‘—: = ; _ [unGp
3
z=—-=1 3H2
0 Pe= G
v=Hyd
T= -—1-
Hy
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