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Speed of light in materials

Material Speed in m s−1

Air  3·0 × 108

Carbon dioxide  3·0 × 108

Diamond  1·2 × 108

Glass  2·0 × 108

Glycerol  2·1 × 108

Water  2·3 × 108

Gravitational field strengths

Gravitational field strength 
on the surface in N kg−1

Earth  9·8

Jupiter  23

Mars  3·7

Mercury  3·7

Moon  1·6

Neptune  11

Saturn  9·0

Sun  270

Uranus 8·7

Venus  8·9

Specific latent heat of fusion of materials

Material
Specific latent heat 

of fusion in J kg−1

Alcohol  0·99 × 105

Aluminium  3·95 × 105

Carbon Dioxide  1·80 × 105

Copper  2·05 × 105

Iron  2·67 × 105

Lead  0·25 × 105

Water  3·34 × 105

Specific latent heat of vaporisation of materials

Material
Specific latent heat of 
vaporisation in J kg−1

Alcohol  11·2 × 105

Carbon Dioxide  3·77 × 105

Glycerol  8·30 × 105

Turpentine  2·90 × 105

Water  22·6 × 105

Speed of sound in materials

Material Speed in m s−1

Aluminium  5200

Air  340

Bone  4100

Carbon dioxide  270

Glycerol  1900

Muscle  1600

Steel  5200

Tissue  1500

Water  1500

Specific heat capacity of materials

Material
Specific heat capacity 

in J kg−1 °C−1

Alcohol  2350

Aluminium  902

Copper  386

Glass  500

Ice  2100

Iron  480

Lead  128

Oil  2130

Water  4180

Melting and boiling points of materials

Material Melting point 
in °C

Boiling point 
in °C

Alcohol  −98  65

Aluminium  660  2470

Copper  1077  2567

Glycerol  18  290

Lead  328  1737

Iron  1537  2737

Radiation weighting factors

Type of radiation Radiation  
weighting factor

alpha  20

beta  1

fast neutrons  10

gamma  1

slow neutrons  3

DATA SHEET
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DATA SHEET

COMMON PHYSICAL QUANTITIES

Quantity Symbol Value Quantity Symbol Value
Speed of light in 

vacuum c 3·00 × 10
8
 m s

–1
Planck’s constant h 6·63 × 10

–34
 J s

Magnitude of the 

charge on an electron e 1·60 × 10
–19

 C Mass of electron me 9·11 × 10
–31

 kg

Universal Constant of 

Gravitation G 6·67 × 10
–11

 m
3
 kg

–1
 s

–2
Mass of neutron mn 1·675 × 10

–27
 kg

Gravitational 

acceleration on Earth g 9·8 m s
–2

Mass of proton mp 1·673 × 10
–27

 kg

Hubble’s constant H0 2·3 × 10
–18

 s
–1

REFRACTIVE INDICES

The refractive indices refer to sodium light of wavelength 589 nm and to substances at a temperature of 

273 K.

Substance Refractive index Substance Refractive index

Diamond 2·42 Water 1·33

Crown glass 1·50 Air 1·00

SPECTRAL LINES

Element Wavelength/nm Colour Element Wavelength/nm Colour
Hydrogen

Sodium

656

486

434

410

397

389

589

Red

Blue-green

Blue-violet

Violet

Ultraviolet

Ultraviolet

Yellow 

Cadmium 644

509

480

Red

Green

Blue

Lasers

Element Wavelength/nm Colour
Carbon dioxide 

 

Helium-neon

 9550

 10590

 633

Infrared 

 

Red

PROPERTIES OF SELECTED MATERIALS

Substance Density/kg m
–3 Melting Point/K Boiling Point/K

Aluminium

Copper

Ice

Sea Water

Water

Air

Hydrogen

 2·70 × 10
3

 8·96 × 10
3

 9·20 × 10
2

 1·02 × 10
3

 1·00 × 10
3

 1·29

 9·0   × 10
–2

 933

 1357

 273

 264

 273

 . . . .

 14

 2623

 2853

 . . . .

 377

 373

 . . . .

 20

The gas densities refer to a temperature of 273 K and a pressure of 1·01 × 10
5
 Pa.

}



Useful Data (Advanced Higher)  

 4

Page two

DATA SHEET
COMMON PHYSICAL QUANTITIES

Quantity Symbol Value Quantity Symbol Value

Gravitational  
  acceleration on Earth
Radius of Earth
Mass of Earth
Mass of Moon
Radius of Moon
Mean Radius of
  Moon Orbit
Solar radius
Mass of Sun
1 AU
Stefan-Boltzmann  
  constant
Universal constant
  of gravitation

g
RE
ME
MM
RM

σ

G

 
9·8 m s−2

6·4 × 106 m
6·0 × 1024 kg
7·3 × 1022 kg
1·7 × 106 m

3·84 × 108 m
6·955 × 108 m
2·0 × 1030 kg
1·5 × 1011 m

5·67 × 10−8 W   m−2 K−4

6·67 × 10−11 m3  kg−1 s−2

 
Mass of electron
Charge on electron
Mass of neutron
Mass of proton
Mass of alpha particle
Charge on alpha  
   particle
Planck’s constant
Permittivity of free
  space
Permeability of free
  space
Speed of light in
  vacuum
Speed of sound in
  air

 
me
e
mn
mp
ma

h

ε0

µ0

c

v

9·11 × 10−31 kg
–1·60 × 10−19 C
1·675 × 10−27 kg
1·673 × 10−27 kg
6·645 × 10−27 kg

3·20 × 10−19 C
6·63 × 10−34 J s

8·85 × 10−12 F m−1

4π × 10−7 H m−1

3·0 × 108 m s−1

3·4 × 102 m s−1

REFRACTIVE INDICES
The refractive indices refer to sodium light of wavelength 589 nm and to substances at a temperature of 
273 K.

Substance Refractive index Substance Refractive index

Diamond
Glass
Ice
Perspex

2·42
1·51 
1·31
1·49

Glycerol
Water
Air
Magnesium Fluoride

1·47 
1·33
1·00
1·38

SPECTRAL LINES

Element Wavelength/nm Colour Element Wavelength/nm Colour

Hydrogen

Sodium

656
486
434
410
397
389

589

Red
Blue-green
Blue-violet
Violet
Ultraviolet
Ultraviolet

Yellow

 

Cadmium 644
509
480

Red
Green
Blue

Lasers

Element Wavelength/nm Colour

Carbon dioxide 
 
Helium-neon

9550
10590}

633

Infrared 
 
Red

PROPERTIES OF SELECTED MATERIALS

Substance Density/
kg m−3

Melting 
Point/

K

Boiling 
Point/K

Specific Heat
Capacity/
J kg−1 K−1 

Specific Latent
Heat of
Fusion/
J kg−1

Specific Latent
Heat of

Vaporisation/
J kg−1

Aluminium
Copper
Glass
Ice
Glycerol
Methanol
Sea Water
Water
Air
Hydrogen
Nitrogen
Oxygen

2·70 × 103

8·96 × 103

2·60 × 103

9·20 × 102

1·26 × 103

7·91 × 102

1·02 × 103

1·00 × 103

1·29
9·0   × 10–2

1·25
1·43

933
1357
1400
273
291
175
264
273

. . . .
14
63
55

2623
2853
. . . .
. . . .

563
338
377
373

. . . .
20
77
90

9·02 × 102

3·86 × 102

6·70 × 102

2·10 × 103

2·43 × 103

2·52 × 103

3·93 × 103

4·19 × 103

. . . .
1·43 × 104

1·04 × 103

9·18 × 102

3·95 × 105

2·05 × 105

. . . .
3·34 × 105

1·81 × 105

9·9   × 104

. . . .
3·34 × 105

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .

. . . .
8·30 × 105

1·12 × 106

. . . .
2·26 × 106

. . . .
4·50 × 105

2·00 × 105

2·40 × 104

The gas densities refer to a temperature of 273 K and a pressure of 1·01 × 105 Pa.
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d vt= W = QV 2peak rmsV  = V

s vt= 2E = mc 2peak rmsI  = I

v u at= + E hf= Q It=
21

2
s ut at= +

0kE = hf hf− V = IR
2 2 2v u as= +

2 1E E hf− =
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R( )1

2
s u v t= +

1T
f

= 1 2TR = R  R  . . . .+ +W = mg
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0 = v H d
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Relationships required for Physics Higher
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Relationships required for Physics Advanced Higher

Page 2 of 4 
 

Relationships required for Advanced Higher Physics (revised)

dt
dsv   
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a  
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Relationships required for Advanced Higher Physics (revised)

��

y  AFoVZt    or    y  AVinZt  

��
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��
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Relationships required for Higher Physics (revised) 

  

��

Vpeak  2Vrms 

��

s  v t 

��

E  mc2 

��

Ipeak  2Irms 

��

v  u� at  hIE   

��

Q  It 

��

s  ut � 1
2

at 2 

��

EK  hf � hf� 

��

V  IR 

��

v2  u2 � 2as 

��

E2 � E1  hf  

��

P  IV  I2R  
V 2

R
 

��

s  1
2

u� v� �t  

��

T  
1
f
 

��

RT  R1 � R2 � ���� 

��

W  mg  

��

v  fO 

��

1
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1
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�
1
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� ���� 

��

F  ma 

��

dVinT  mO  

��
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��
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§�
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1
2
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VinTc  
1
n
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2
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1
2
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1
2
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��
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A

  

��
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c�t  t

1� v
c� �
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Oobserved � Orest

Orest

   

��

z  v
c  

��

v  H�d  

��

d  v t

��

EW  QV

��

patK GiIIerenFe  mO   or   m �
1
2

§�
©�
¨�

·�
¹�
¸�O  wKere m  �� 1� 2���

��

ranGoP unFertaint\  
Pa[� YaOue �  Pin� YaOue

nuPEer oI YaOueV



Maths Formulae  

 10

Page five8

Additional Relationships

Circle Table of standard derivatives

Table of standard integrals

circumference = 2πr

area = πr2

Sphere

Trigonometry

Moment of inertia

area = 4πr2

volume = πr3

point mass
I = mr2

rod about centre
I = ml2

rod about end
I =   ml2

disc about centre
I = mr2

sphere about centre
I = mr2

f (x) f ' (x)

sinax acosax

cosax – asinax

f (x) f (x)dx

sinax cosax + C

cosax sinax + C

1
a

1
a

4
3

θ

θ

θ

θ θ

=

=

=

+ =2 2

sin

cos

tan

sin cos 1

opposite
hypotenuse

adjacent
hypotenuse

opposite
adjacent

1
12

1
3

1
2

2
5

∫
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1 H 1

H
yd

ro
ge

n

3 L
i

2,
1

L
it

hi
um

4 B
e

2,
2

B
er

yl
liu

m

11 N
a

2,
8,

1

So
di

um

12 M
g

2,
8,

2

M
ag

ne
si

um

19 K
2,

8,
8,

1

Po
ta

ss
iu

m

20 C
a

2,
8,

8,
2

C
al

ci
um

37 R
b

2,
8,

18
,8

,1

R
ub

id
iu

m

38 Sr
2,

8,
18

,8
,2

St
ro
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iu

m

55 C
s

2,
8,

18
,1

8,
8,

1
C
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si

um

56 B
a

2,
8,

18
,1

8,
8,

2
B

ar
iu

m

87 F
r

2,
8,

18
,3

2,
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,8
,1

F
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iu

m

88 R
a

2,
8,

18
,3

2,
18

,8
,2

R
ad

iu
m

21 Sc
2,

8,
9,

2

Sc
an

di
um

22 T
i

2,
8,

10
,2

T
it

an
iu

m

39 Y
2,

8,
18

,9
,2

Y
tt
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um

40 Z
r

2,
8,

18
,1

0,
2

Z
ir
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um

57 L
a

2,
8,

18
,1

8,
9,

2
L
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72 H
f

2,
8,

18
,3

2,
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,2
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c

2,
8,
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f
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8,
11
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b
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8,

18
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1

N
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D
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r
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C
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o
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18
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1

M
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2,
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n
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h
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s
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2
H
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o
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C
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45 R
h
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,1
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R
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9

M
t

2,
8,
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lv

er

79 A
u

2,
8,
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n
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l
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l
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8,
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4

C
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14 Si 2,
8,

4

Si
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32 G
e

2,
8,

18
,4

G
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m
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m

50 Sn
2,

8,
18

,1
8,

4

T
in 82 P
b

2,
8,

18
,3

2,
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,4
L

ea
d

7 N 2,
5

N
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n

15 P
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5

P
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s
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A
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