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WHY DO REACTIONS OCCUR?

ÁTwo General Reasons:

Á 1. A system in nature tends to go from a 
state of higher energy to one of lower energy.  
(Ball will roll down a hill but not up)

Á 2. Natural processes tend to go from an 
ÏÒÄÅÒÌÙ ÓÔÁÔÅ ÔÏ Á ÄÉÓÏÒÄÅÒÌÙ ÏÎÅȣȢȢEntropy.
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NATURAL PROCESSES

ÁReactions in natural processes are usually 
isothermal (constant temperature) and 
isobaric( constant pressure).
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THERMODYNAMICS

ÁThermodynamicsis the study of changes in 
energyin chemical reactions and the 
influence of temperature on those changes. 

ÁEnergyis the capacity to do work or to 
produce heat.

ÁEnergy is conserved according to the law of 
conservation of energy.
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TYPES OF ENERGY

ÁPotential energyis the energy due to the 
position or composition of the reactants. Ex. 
Water behind a dam has the potential of 
being converted into electricity.

ÁKinetic energyis energy due to the motion of 
the object and depends on the mass of the 
object and its velocity.

ÁKE = 1/
2mv2
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.  ENERGY

ÁEnergyis the ability to do work or to produce 
heat. 

ÁOne of the most important characteristics 
about energy is that it is conserved.  

ÁThe law of conservation of energystates 
that energy can be converted from one form 
to another but can be  neither created nor 
destroyed.
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HEAT/TEMPERATURE

Temperatureis a property that reflects the 
random motions of the particles in a 
substance.

ÁHeatinvolves the transfer of energy between 
two objects due to a temperature difference.  
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STATE FUNCTION/PROPERTY

ÁA state function refers to any property of the system that 
depends only on its present state.  It does not depend on 
ÔÈÅ ÓÙÓÔÅÍȭÓ ÐÁÓÔ ɉÏÒ ÆÕÔÕÒÅɊ ÏÒ ÈÏ× ÉÔ ÁÒÒÉÖÅÄ ÁÔ ÔÈÅ 
current state.

ÁA change in the value of a state function in going from 
one state to another state is independent of the 
particular pathway taken between the two states.

ÁEnergy is a state function but work and heat are not.
ÁSee 

http://www.wwnorton.com/college/chemistry/gilbert/tut
orials/interface.asp?chapter=chapter_11&folder=state_f
unctions
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SYSTEM/SURROUNDINGS

ÁThe universe is divided into two halves. 

the system and the surroundings.

Á 1.  The system is the part you are 

concerned with.

Á 2.  The surroundings are the rest.

Á
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SYSTEMS AND SURROUNDINGS
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EXOTHERMIC/ENDOTHERMIC

ÁExothermic reactions release energy to the 
surroundings. 
Á CH4+  2O2 Ą CO2 + 2H2O + heat energy
ÁEndothermic reactions absorb energy 

from the surroundings.
ÁN2 + O2 +  heat energy Ą 2NO
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