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State changes occur between states such as solid, liquid gas, this inbetween stage is called a phase change,
or a state change.

It happens because the molecules are absorbing energy in order to change shape, going from ice to water, the
H2O molecules change shape, and this requires energy, so even though we need to put more energy into the
system, the temperature doesn't increase.

Temperature is a measure of how fast the particles are vibrating, so during these latent-heat phase changes,
the particles don't vibrate any faster, but use that energy to change their shape.
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3a) enthalpy of fusion is the amount of energy required to bring about a phase transition from a solid to a liquid
or vice versa, for 1 kg of the material
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Indicated power (units usually Watts) is the theoretical power of the engine based on
x - number of cylinders
p - indicated mean effective pressure
l - length of stroke
a - cross sectional area of piston
n - number of power strokes/effective strokes per second

Break power is the ACTUAL power of the engine, the torque is measured off the main camshaft, multiplied by
2pi, and the number of revolutions per second.
The units are usually given in Watts.

Power loss due to lubricating oil, as the oil is cycled out of the engine to be filtered and then put back in, it
loses heat, this can equate to a power loss of the engine. The calculation multiplies mass flow rate of the oil by
the heat capacity, and the temperature differential. (units Watts)

Power loss due to exhaust gas is similar to that of power loss due to lubricating oil. Power loss occurs due to
heat leaving the engine in the form of the exhaust gas
Again we multiply the mass flow rate of the exhaust gas by the heat capacity of the gases in the exhaust
flume, and the temperature differential
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a) Copper is one of the best conductors of electricity due to its Giant lattice structure, and the presence of
valence electrons.

This makes a copper wire essentially a very long and large molecule, allowing electrons to "flow" along it.

b) PVC is not a good conductor of electricity because it doesn't have a giant lattice structure, and doesn't have
valence electrons.

PVC has long molecules, but they are not connected to each other, they are isolated, so even if electrons
could flow across each molecule, they find it hard to jump to the next. You can build a charge on an insulator,
that's static electricity (it doesn't flow)

c) Conductors have power losses due to internal resistance, this is usually lost as heat!

d) Power losses can be calculated using the formula P=IV if the current and the voltage drop over the
conductor is known. If they are not known they can be calculated using Ohm's law.
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a) electrical resistance increases as temperature increases.

b)This is due to higher internal resistance, and that is due to the atoms vibrating faster. At higher temperatures
its harder for the electrons to pass through the metal.

c) Temperature coefficient of resistance is a measure of resistance of a material that will change by a certain
amount for every degree change in temperature.

d) resistivity is the inherent resistance of a material measured in Ohm-metres. It can be found by passing a
known current through a known size of a material with the formula:

Where the resistivity is given by rho, the total resistance of the material is given by R in ohms, and A is the
cross sectional area, and L is the length.
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