* Energy = the capacity to do work

« Work, in this context, may be defined as
what is done to move an object against
some sort of resistance.
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Energy is required to separate
two atoms in a molecule and

Energy is required to push a book Energy is required to lift a book overcome the resistance to
across a table and overcome the and overcome the resistance to movement due to the chemical
resistance to movement due to movement due to gravity. bond between them.



Coin and
Potential Energ - A

 Potential Energy = energy by virtue
of position or state

<> m [ess stable
m More stable m Greater capacity to do work
m Lesser capacity to do work ® Higher potential encrgy

® Lower potential energy




Law of Cons

of Energy

* Energy can be neither created nor destroyed, but
it can be transferred from one system to another
and changed from one form to another.
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As the coin falls,

potential energy

is converted to
When a coin is flipped, some of The kinetic kinctic energy.
the kinetic energy of the moving energy associated
thumb is transferred to kinetic with the coin's :
energy of the moving coin. upward movement

i is converted to

potential energy as
the coin slows and
eventually stops.




Endergonie

Change

coin in hand — coin in air above hand
more stable — less stable system
lesser capacity to do work — greater capacity to do work
lower PE + energy — higher PE



Bond Breakin

Potential Energ

—> 20(g)

99

lesser force of attraction
less stable
. N

atoms in bond

greater force of attraction

more stable
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Exergonic

Change

coin in air above hand — coin on ground
less stable system — more stable
greater capacity to do work — lesser capacity to do work

higher PE — lower PE + energy



Bond Making

Potential Energ

O(g) + Os(g) — Os(g) + energy

separate atoms atoms in bond Ef%
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less stable y
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Exergonic ‘
(Exothermic) Ré ¢

weaker bonds — stronger bonds + energy
less stable — more stable + energy
higher PE — lower PE + energy

2H2(g) + Oz(g) —> 2H,O(/) + *
»»-@J - S




Exothermie

Reaction

Stronger bonds — More stable

Tinside = Toutside Tinside > Toutside Energy released < Lower PE

Increases KE,ye of product particles

Increased T — Tinside > Toutside

Heat transferred to surroundings

{

Exothermic




Endothermics

Cold Packs

Water with
H,0-H,0 &— Attractions
attractions broken
\
& Break internal membrane
to allow water and
ammonium nitrate to mix.
-
Attractions
broken
\ / Weak J
Solid ammonium carer __YyNH,NO;, solution
) attractions ) .
nitrate, NH,NO;, with H,0-ion
formed

with ionic bonds attractions



Endothermicy

Reaction

stronger bonds + energy — weaker bonds
more stable + energy — less stable
lower PE + energy — higher PE

NH/NO;(s) + energy — NH, " (ag) + NO; (aq)

Weaker bonds — Less ftable

Tinside = Toutside Tinside < Toutside

Energy :ibsorbed < Higher PE

Decreases KE,ye of product particles

Decreased T — Tinside < Toutside

Heat transferred to system — Endothermic



Energy and
Chemical
Reactions

Each chemical bond has a unique
stability and therefore a unique

potential energy.

Chemical reactions lead to
changes in chemical bonds.
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Chemical reactions
lead to changes
in potential energy.

K

If the bonds in the products are more
stable and have lower potential energy
than the reactants, energy will be released.

v

The reaction will be exergonic.

If the energy released comes from the
conversion of potential energy to kinetic
energy, the temperature of the products
will %Z higher than the originafP reactants.

v

The higher-temperature products
are able to transfer heat to the
surroundings, and the temperature
of the surroundings increases.

v

The reaction is exothermic.
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If the bonds in the products are less stable
and have higher potential energy than the
reactants, energy will be absorbed.

v

The reaction will be endergonic.

If the energy absorbed comes from the
conversion of kinetic energy to potential
energy, the temperature of the products
will %Z lower than the original reactants.

v

The lower-temperature products are
able to absorb heat from the
surroundings, and the temperature
of the surroundings decreases.

¥

The reaction is endothermic.



