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Internal energy and changes of state

Internal energy

» When a material is heated or cooled, two changes may happen to the particles within the
material:

. Chemical bonds between the particles may form, break or stretch. There is a
change in myemical potential store of energy in the material.

. The @will heat up or cool down as the particles within it gain or lose speed.
There is a chan thermal store of energy within the material.

» Internal energy is d 1n%

“ Total amount of kinetic@’ and chemical potential energy of all the particles
of an object }/"

Internal energy = kinetic en potential energy
» The molecules within a substance have energy ﬁ?&r:

o Kinetic store (due to their random r@n / vibration)
o Potential store (due to their position r @(‘[o each other)

Change in Temperature or Heating %

» Heating a system changes a substance's internal energy by increasMﬁa kinetic energy of
its particles

» The higher the temperature, the higher the kinetic energy of the molecules and vice versa.
This means particles of an object move faster

» This increase in kinetic energy (and therefore internal energy) can:

o Cause the temperature of the system to increase
o Or, produce a change of state (solid to liquid or liquid to gas).
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Change of State /O
» Conservation of mass : j
. When a substance changes state,The er of molecules in that substance

does not change, they are arranged differently. @’IS mass is conserved. None of its
particle lost or gain

. Unlike chemical changes, physical changes like chau% state are reversible

&4
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Reversible Changes

Freezing
Cooling

Water = = Ice

Heating

When we put some water in the freezer of a refrigerator it will turn into ice.

If we then warm ice it melts and changes back into water.

> Phases of changes in stay\

gases:

There are six phases 1ges in state that can occur between solids, liquids and

*
o Melting - A solid /L@l to a liquid (e.g. ice to water) when energy is
transferred to the system
o Boiling - A liquid turns i a gas (evaporating) when energy is
transferred to the system
o Condensing - A gas turns into @ td when energy is transferred away
from the system ®

o Freezing - A liquid turns into a solid%energy is transferred away
from the system @y

o Subliming - A solid turns into a gas when 1@y, is transferred to the
system ‘P
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Phase Changes
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