Grade 11 Physics, SPH3U1
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	W = F(d cos( = (E

Eg = mgh     
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	Q = Ne        Q = I(t

V = IR

P = VI       P = I2R        
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G = 6.67 ( 10–11 N·m2/kg2 
c = 3.0 ( 108 m/s
1 C = 6.25 × 1018 
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	Planet
	g (N/kg)
	gplanet relative to Earth

	Mercury
	3.7
	0.38

	Venus
	8.8
	0.90

	Earth
	9.8
	1.00

	Mars
	3.7
	0.38

	Jupiter
	24.8
	2.53

	Saturn
	10.4
	1.06

	Uranus
	8.8
	0.90

	Neptune
	11.2
	1.14
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Substance


�
c(J/g(°C)�
�
Air (Sea level, dry, 0 °C)


�
1.0035�
�
Air (room conditions)�
1.012�
�
Aluminum


�
0.897�
�
Antimony


�
0.207�
�
Argon


�
0.5203�
�
Arsenic


�
0.328�
�
Beryllium


�
1.82�
�
Bismuth�
0.123�
�
Cadmium


�
0.231�
�
Carbon dioxide �
0.839�
�
Chromium


�
0.449�
�
Clay�
1.400�
�
Copper


�
0.385�
�
Diamond


�
0.5091�
�
Gasoline


�
2.22�
�
Glass�
0.84�
�
Gold


�
0.129�
�
Graphite


�
0.710�
�
Helium


�
5.1932�
�
Hydrogen


�
14.30�
�
Iron


�
0.450�
�
Lead


�
0.129�
�
Lithium


�
3.58�
�
Magnesium


�
1.02�
�
Mercury


�
0.1395�
�
Nitrogen


�
1.040�
�
Neon


�
1.0301�
�
Olive Oil�
1.970�
�
Oxygen


�
0.918�
�
Paraffin wax


�
2.5�
�
Silver


�
0.233�
�
Sodium


�
1.230�
�
Steel�
0.488�
�
Tin


�
0.227�
�
Tungsten


�
0.134�
�
Uranium


�
0.116�
�
Water vapour (at 100 °C )


�
2.080�
�
Water (at 25 °C)


�
4.1813�
�
Water (ice) (at − 10 °C) 


�
2.11�
�
Zinc


�
0.387�
�






Subatomic Particles�
�
Particle�
Mass (kg)�
Charge (C)�
�
electron�
9.110 ( 10-31�
– 1.602 × 10-19�
�
proton�
1.673 ( 10-27�
+ 1.602 × 10-19�
�
neutron�
1.675 ( 10-27�
�
�






Planets and Moon�
�
�
Mass (kg)�
Radius (m)�
�
Earth�
5.98 × 1024�
6.4 × 106�
�
Mars�
6.42 × 1023�
3.4 × 106�
�
Moon�
7.35 x 1022�
1.8 × 106�
�






 Substance


�
Phase�
cp (J / g ·°C)�
�
Air (Sea level, dry, 0 °C)


�
gas�
1.0035�
�
Air (room conditions)�
gas�
1.012�
�
Aluminum


�
solid�
0.897�
�
Ammonia


�
liquid�
4.700�
�
Antimony


�
solid�
0.207�
�
Argon


�
gas�
0.5203�
�
Arsenic


�
solid�
0.328�
�
Beryllium


�
solid�
1.82�
�
Bismuth�
solid�
0.123�
�
Cadmium


�
solid�
0.231�
�
Carbon dioxide �
gas�
0.839�
�
Chromium


�
solid�
0.449�
�
Clay�
solid�
1.400�
�
Copper


�
solid�
0.385�
�
Diamond


�
solid�
0.5091�
�
Ethanol


�
liquid�
2.44�
�
Gasoline


�
liquid�
2.22�
�
Glass�
solid�
0.84�
�
Gold


�
solid�
0.129�
�
Graphite


�
solid�
0.710�
�
Helium


�
gas�
5.1932�
�
Hydrogen


�
gas�
14.30�
�
Iron


�
solid�
0.450�
�
Lead


�
solid�
0.129�
�
Lithium


�
solid�
3.58�
�
Magnesium


�
solid�
1.02�
�
Mercury


�
liquid�
0.1395�
�
Methane at 2 °C


�
gas�
2.191�
�
Methanol


�
liquid�
2.597�
�
Nitrogen


�
gas�
1.040�
�
Neon


�
gas�
1.0301�
�
Olive Oil�
liquid�
1.970�
�
Oxygen


�
gas�
0.918�
�
Paraffin wax


�
solid�
2.5�
�
Silver


�
solid�
0.233�
�
Sodium


�
solid�
1.230�
�
Steel�
solid�
0.488�
�
Tin


�
solid�
0.227�
�
Tungsten


�
solid�
0.134�
�
Uranium


�
solid�
0.116�
�
Water vapour (at 100 °C )


�
gas�
2.080�
�
Water (at 25 °C)


�
liquid�
4.1813�
�
Water (ice) (at − 10 °C) 


�
solid�
2.11�
�
Zinc


�
solid�
0.387�
�






Substance�
Latent Heat�
Melting�
Latent Heat�
Boiling�
�
�
Fusion,


Hf , (kJ/kg)�
Point


�
Vaporization,


Hv, (kJ/kg)�
Point


(°C)�
�
Alcohol, ethyl�
108�
−114�
855�
78.3�
�
Ammonia�
339�
−75�
1369�
−33.34�
�
Carbon dioxide�
184�
−78�
574�
−57�
�
Helium�
�
�
21�
−268.93�
�
Hydrogen�
58�
−259�
455�
−253�
�
Lead�
24.5�
327.5�
871�
1750�
�
Nitrogen�
25.7�
−210�
200�
−196�
�
Oxygen�
13.9�
−219�
213�
−183�
�
1,1,1,2-Tetrafluoroethane�
�
−101�
215.9�
−26.6�
�
Toluene�
�
−93�
351�
110.6�
�
Turpentine�
�
�
293�
�
�
Water�
333�
0�
2260 


(at 100°C)�
100�
�
Copper�
176�
1084�
�
2562�
�
Gold�
67�
1064�
�
2970�
�






� EMBED Equation.3  ���
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