
CP CHEMISTRY 
Chapter 15:  Energy and Chemical Change 
!

BIG IDEA:  Chemical reactions usually ________ or ___________ energy. 
!
15.1 Energy 

!
Main Idea - Energy can _______ ______ and _______, but it is always _____________.
!
Energy: ____________________________________________________________
!
Law of Conservation of Energy: ______________________________________
!
___________________________________________________________________


!  !!! !!!!
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15.3 Thermochemical Equations 
Main Idea - ___________________ equations express the amount of _____________ released 
or absorbed by chemical reactions
!

4Fe (s) + 3O2 (g) → 2Fe2O3(s) ∆H = -1625 kJ 
!
What type of reaction, exothermic or endothermic, is this reaction? 


!  !
∆H is called the change in __________; the _______ _________ _________ in the 
reaction.  
!
!
∆H is positive  = 

!
!
∆H is negative  = 

!
!
*** Can also be written with heat _________ in the chemical reaction. 
!!! !
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!
15.5 Reaction Spontaneity 

!
Main Idea - Changes in ___________ and ____________ determine whether a process is 
_________________ (occurs without _________ _______________). 
!
____________ (S) - a measurement of the _____________ or ___________________ in a system.

	 - ∆S = ____________ ______ ______________
!
If ∆S = _____________, the reaction is _______________ in randomness/disorder. 
!
If ∆S = ______________, the reaction is ________________ in randomness/disorder. 
!

!  !
*** Both ___________ and _____________ contribute to the ___________________ of a reaction. 
!!
ALWAYS SPONTANEOUS - 
!!!
NEVER SPONTANEOUS - 
!! !!!!!!!
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Chapter 16:  Reaction Rates 
!

BIG IDEA - Every chemical reaction proceeds at a _____________ _______, but can be 
speeded up or slowed down by changing the ____________ of the reaction
!

16.1 A Model for Reaction Rates 
!
Main Idea - ___________ ____________ is the key to understanding why some reaction are 
faster than others. 
!
Collision Theory - _________ or _______ must ___________ in order to ___________.
!

!  !!

!  
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!
16.2 Factors Affecting Reaction Rates 

!
Main Idea - Factors such as ____________, _______________, _______________, 
_____________ _________, and ____________ affect the ____________ of a chemical reaction. 
!
1. Natures of the reactants - Some substances react ______ 
__________ than others. 
!
Activity Series - Lithium will replace Zinc

in a chemical reaction, but Silver will not 

replace Zinc in a chemical reaction. 
!
2. Concentration - __________ the concentration of 

the ___________, the __________ the number of 

____________ and thus the rate of the reaction ______________. 

�  !
3. Surface Area - ___________________________________________________

___________________________________________________________________

___________________________________________________________________


!  
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!
4. Temperature -_____________________________________________________________________

____________________________________________________________________________________
____________________________________________________________________________________


!  

5. Catalysts - _______________________________________________________________________

____________________________________________________________________________________
____________________________________________________________________________________


!  
!!!!!!
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Chapter 17:  Chemical Equilibrium 
!

BIG IDEA - Many reactions and processes reach as state of a chemical equilibrium in which 
both reactants and products are formed at equal rates
!
17.1 A state of dynamic balance 

!
Main Idea - Chemical equilibrium is described by and equilibrium constant expression that 

relates the concentration of reactants and products
!
Some reactions are reversible – which means reactants make products, and products make 
reactants. 
!

CH4 (g) + 2H2S (g)  ⇌ CS2 (g) + 4H2 (g)


!
When these reactions are going at the same RATE, the reactions are said to be in equilibrium.  
!

Rateforward reaction =  Ratereverse reaction
!
When a reaction is in equilibrium, the RATES are EQUAL, but the AMOUNT of reactants 
and products remains the SAME!!! !
Example:	 	 Treadmill

	 	 

Diagram for the reaction called the Haber Process N2 + 3H2 ⇌ 2NH3 

!  

1 
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7.2 Factors Affecting Chemical Equilibrium 
!
Main Idea - When changes are made to a system at equilibrium, the system shifts to a new 
equilibrium position. 
!
LeChâtelier’s Principle – if a stress is applied to a system at equilibrium, the system shifts in 
the direction that relieves the stress.  As stress is any kind of change in a system at 
equilibrium that upsets the equilibrium. 
!
Examples of Stress:  Changes in concentration of reactants and products, changes in 
pressure (if gas is present), changes in temperature.  !

CHANGES IN CONCENTRATION !
CH4 (g) + 2H2S (g)  ⇌ CS2 (g) + 4H2 (g)


!
If I ADD CH4 the reaction shifts to get rid of CH4.  Getting rid of CH4 happens in the forward 
reaction, so the reaction shifts to the right or products
!
If the reaction shifts to the products side, the concentration of the products increases and the 
concentration of the other reactants decreases
!
SUMMARY:  	Add a reactant or product, the reaction shifts to the opposite side

	 	 	 	 


!!!
If I REMOVE CH4 the reaction shifts to replace CH4.  Replacing CH4 happens in the reverse 
reaction, so the reaction shifts to the left or reactants.
!
If the reaction shifts to the reactants side, the concentration of the other reactants increases 
and the concentration of the products decreases


Stress Equilibrium 
Shift [CH [H [CS [H

1. Add CH

2. Add H

3. Add CS

4. Add H
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!
SUMMARY:  	Remove a reactant or product, the reaction shifts to the SAME side
!

CH4 (g) + 2H2S (g)  ⇌ CS2 (g) + 4H2 (g)


!

! !!!!!!!!!!!!!!!!!!!!!!!!!!

Stress Equilibrium 
Shift [CH [H [CS [H

1. Remove CH

2. Remove H

Stress Equilibrium 
Shift [CH [H [CS [H

3. Remove CS

4. Remove H
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CHANGES IN PRESSURE !
If I increase the pressure in a system, the reaction shifts to decrease the pressure.  
Decreasing the pressure happens when there are less moles of gas present.  Thus the 
reaction shifts to the side with the lower number of moles of gas. 
!
If I decrease the pressure in a system, the reaction shifts to increase the pressure.  Increasing 
the pressure happens when there are more moles of gas present.  Thus the reaction shifts to 
the side with the greater number of moles of gas. 
!!
Remember:  decreasing the volume increases pressure and vice versa!
! !!

CH4 (g) + 2H2S (g)  ⇌ CS2 (g) + 4H2 (g)


!

!! !!!!!!!!!!!!!!!

Stress Equilibrium 
Shift [CH [H [CS [H

1. Increase 
pressure

2. Decrease 
Pressure

3. Increase 
volume

4. Decrease 
Volume
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CHANGES IN TEMPERATURE !
Temperature changes are the same as changes in concentration, just think of heat as a 
reactant or product. 
!
In exothermic reactions, heat is in the products side of the reaction. 


CO (g) + 3H2 (g)  ⇌ CH4 (g) + H2O (g) + heat 

!

!
In endothermic reactions, heat is on the reactants side of the reaction. 


N2O4 (g) + heat  ⇌ 2NO2 (g)


!

!!

Stress Equilibrium 
Shift [CO] (g) [H [CH [H

1. Increase 
temperature

2. Decrease 
temperature

Stress Equilibrium 
Shift [N2 [2NO

1. Increase 
temperature

2. Decrease 
temperature
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