Review Exam II

CH 4-6

Chapter 4
1. Solute

2. Solvent

3. Molarity-concentration

a. M= moles/Liters

b. Calcs solving for M, moles, or Liters

4. Dilution – adding solvent to make a less concentrated ( Lower M) solution

a. M1V1 = M2V2
b. Calcs solving for any M1, V1, M2, or V2
5. Oxidation numbers

a. Assign oxidation numbers

b. Remember general rules!!

6. Electrolytes

a. Strong electrolytes

b. Weak electrolytes

7. Nonelectrolytes

8. Types of reactions

a. Precipitation

i. A ppt is formed

ii. Using solubility table identify which product is the solid

b. Acid-base neutralization

i. Acid + base  (  water  + salt

ii. Be able to pick out acid and base

iii. Acid definitions  Arrhenius and Bronsted

iv. Base definitions  Arrhenius and Bronsted

v. Strong and weak acids and bases to memorize 

c. Oxidation-reduction

i. Definitions of oxidation and reduction

ii. Which species is oxidized

iii. Which species is reduced

iv. Which species is the oxidizing agent

v. Which species is the reducing agent

vi. Half-reaction method to balancing simple equations

9. Chemical equations

a. Molecular equation

b. Complete ionic equation

c. Net ionic equation

d. Which are spectator ions?
Chapter 5
1. Gas laws
a. Boyles as P( V(
b. Charles as T( V(
c. Avogadros as # moles( V(
d. Combined Gas Law

i. P1V1/T1 = P2V2/T2
e. Ideal Gas Law

i. PV=nRT
f. Van Der Waals equation for real gases

i. 
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2. Density and MM calcs

a. D = PMM/RT

3. Dalton’s Law of Partial Pressures

a. Ptot = Pa + Pb + Pc …….    ( the total pressure of the gas is equal to the sum of all the partial pressures)

b. Ptot = RT/V 
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c. Pa = Xa Ptot
i. The partial pressure of a gas, a, is equal to the mole fraction of a times the total pressure

ii. Mole fraction

1. Xa = na / (na + nb)

2. the mole fraction of a is equal to the moles of a divided by the total number of moles of gas

4. Speed of gas molecules

a. Root-mean square speed

b.  
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c. Diffusion

d. Effusion

e. 
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i. rate is related to MM of gas molecules

Chapter 6

1. Energy

a. Kinetic E

b. Potential E

c. Thermal E

d. Heat

e. Law of conservation of energy
2. Enthalpy, H  and change in enthalpy (H

a. Heat flow into or out of system

b. Heat flow out of system, -(H, exothermic reaction, favorable
i. Beaker would feel hot

c. Heat flow in to the system, +(H, endothermic reaction, unfavorable

i. Beaker would feel cold

d. Energy Diagrams

i. Exothermic


[image: image5]
ii. Endothermic
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3. Enthalpy Calculations
a. Reversing a reaction changes sign of (H

b. Multiplying a reaction by a number means you have to multiply (H by that number too

c. Ex.

i. A + B  (  C           (H = 35.6 kJ

Calc (H for the following



2A  +  2B  (  2C

(H = 2(35.6 kJ)



C  (  A  +  B

(H  =  -35.6 kJ



3C  (  3A  + 3B

(H  =  3(-35.6 kJ)
d. Using stoichiometry and  (H  to calc

How much heat (in kJ) is evolved or absorbed in the formation of 4 moles of C?

2A  +  3B  ( 2C


(H = 145 kJ/mol

 2 moles of C is    
(H = 145 kJ/mol
so 4 moles would be (H = 2(145 kJ)

e. Hess’s Law

i. Overall (H is equal to the sum of the enthalpy changes for the individual steps in the reaction

Find the (H( for the following reaction using the reactions supplied

3A  +  B  (  2D

(H( = ?

using:

2A  + B  (  C

(H( = 45.2 kJ

C  +  A  (  2D

(H(  = -39.6 kJ  


So you need 3 A’s and 1 B on the reactant side and 2 D’s on the product side.


See what might cancel out, remember that the same chemical on the reactant side of one reaction can cancel with that chemical on the product side of another reaction.


2A  + B  (  C

(H( = 45.2 kJ

C  +  A  (  2D

(H(  = -39.6 kJ  

See what might add up, remember that the same chemical on the same side (reactant or product) on the two different reactions can add.


The A’s add   2A  + A = 3A

3A  +  B  (  2D

(H( = ?  45.2 kJ + -39.6 kJ = 5.6 kJ

so, the C’s cancelled and the A’s added to give the reaction that you wanted.  You did not change either reaction to do this (multiply, flip, etc.) so you can just add the corresponding (H(’s.

These questions get much harder when you have to change the reactions, let’s see one.

Calc for :

2A  +  C  (  2D  + F

(H( = ?  

using: 

A  +  B  (  C  + D


(H( = -121 kJ

3C  (  2B  +  F


(H( = -43 kJ


I need to multiply the 1st reaction by 2
2(A  +  B  (  C  + D)


(H( = 2(-121 kJ)

2A  +  2B  (  2C  + 2D


(H( = -242 kJ


The cancel out and add
2A  +  2B  (  2C  + 2D


(H( = -242 kJ

3C  (  2B  +  F



(H( = -43 kJ

1C


2A  +  C  (  2D  + F

(H( = -242 kJ +-43 kJ = -285 kJ

f. Standard heats of formation,  (H(f
i. (H( = (H(f(products) - (H(f(reactants)
g. Have to multiply by any coefficients in reaction

i. 2A  +  3B  (  4C  +  5D

ii.   (H( = [4(H(f(C)+ 5(H(f(D)] – [2(H(f(A) + 3(H(f(B)]

iii. Example:  

4NO(g)  +  6H2O(g)  (  4NH3(g)  +  5O2(g)

Look up (H(f for each

NO(g) = 90.29 kJ/mol

H2O(g) = -241.8 kJ/mol

NH3(g)  = -45.90 kJ/mol

O2(g) = 0 kJ/mol

Plug into equation, remembering to use the coefficients!!!

(H( = [(4 mol*-45.90 kJ/mol) + (5 mol*0 kJ/mol)] – [(4 mol*90.29 kJ/mol) + (6 mol *-241.8 kJ/mol)] 

 = -183.6 – (-1089.64) = 906.04 kJ
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