Final Exam Review Sheet Part III

Unit 8

  I.  Mole to mole conversions


-- You must always start from a balanced equation.  If the equation is not



balanced, then you must balance it.


-- We use the coefficients from the balanced chemical equation to



determine the conversion factors


Examples:


1.  How many moles of O2 can be produced from 4.79 moles of MnO2?

MnO2  (  MnO  +  O2

2.  How many moles of Na are required to produce 78.4 moles of NaCl?

Na  +  Cl2  (  NaCl

  II.  Mole to gram conversions

--  Again, you must always start from a balanced chemical equation.


--  You still use the balanced chemical equation to convert between moles 



of one compound and moles of another



-- You then must use the molar mass to convert from moles to grams


Examples:


1.  How many grams of NaCl can be produced from 14.2 moles of NaClO3?

NaClO3  (  NaCl  +  O2

2.  How many moles of B2(SO3)3 can be produced from 15.4 g of BF3?

BF3  +  Li2SO3  (  B2(SO3)3  +  LiF

III.  Gram to gram conversions


-- These are the three step conversions


-- In order to solve these problems correctly you must convert in the



following order:



Grams X ( Moles X ( Moles Y ( Grams Y


Examples:


1.  How many grams of Al can be produced if you begin with 75.9 g of Fe?

Al  +  Fe3N2  (  AlN  +  Fe


2.  How many grams of KBr are necessary to produced 78.42 grams of 



FeBr3?

KBr  +  Fe(OH)3  (  FeBr3  +  KOH


3.  How many liters of hydrogen gas can be produced from 9.56 g of H2O2 at 



STP?

H2O2  (  O2 + H2
IV.  Limiting Reactant Problems


-- In a limiting reactant problem, you must determine how much product 



can be formed from EACH of your reactants



-- The reactant that will give you the LEAST amount of product is your 




limiting reactant


-- In a reaction that has more than one product you can choose any product 



you wish


Examples:


1.  What is the limiting reactant when 4.1 g of Cr reacts with 9.3 g of Cl2?

Cr  +  Cl2  (  CrCl3

2.  What is the limiting reactant when 8.65 g of O2 reacts with 31.5 g of S8?

O2  +  S8  (  SO2

3.  How many liters of O2 can be produced from 15.9 g of CO2 and 19.5 g of 


H2O?

H2O + CO2  (  C7H8 + O2
 V.  Percent Yield

-- Percent yield is always calculated using the simple equation shown



below

% yield = (actual/theoretical) x 100


-- The actual yield will always be given to you in the question.


-- To find the theoretical yield you must do a gram to gram conversion as



shown in Section III.


Examples:


1.  Determine the percent yield for the reaction of 4.57 g of K with excess 



O2 if 7.36 g of KO2 is recovered.

K  +  O2  (  KO2

2.  Determine the percent yield for the reaction between 45.9 g of NaBr



and excess Cl2 to produce 12.9 g of NaCl.

NaBr  +  Cl2  (  NaCl  +  Br2
Unit 9

I.  Heats of reaction


-- What equation is used to calculate the heat energy given off from a



reaction?


Sample Problems:


A piece of metal with a mass of 4.68 g absorbs 256 J of heat when its 

temperature increases from 100º C to 282º C.  What is the specific heat 

of the metal?

The temperature of a sample of water increases from 20º C to 46.6º C, 

as it absorbs 5650 J of heat.  What is the mass of the sample?  The 

specific heat of water is 4.18 J/g ºC.

Unit 10 

  I.  Boyle's Law


-- P1V1 = P2V2

1.  As the pressure of a gas increases the volume decreases


2.  Pressure will typically be measure in atmospheres (atm) or kilopascals



(kPa)


Examples:


(1.) A sample of gaseous Freon in a 1.5 L container has a pressure of 0.074 



atm.  If the pressure is changed to 0.20 atm what will be the final



volume?


(2.) A sample of neon has a volume of 1.51 L at a pressure of 0.836 atm.  



Calculate the volume of the gas after the pressure is raised to 1.03 atm.

 II.  Charles's Law
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1.  As the temperature of a gas is increased, the volume must also increase


2.  Don't forget, temperature must always be in Kelvin (K) in order for this 



equation to work



-- To convert from ºC ( K simply add 273

Examples:


(1.) A 2.0 L sample of air is collected at 298 K and then cooled to 278 K.  



What is the new volume?


(2.) A sample of gas is at 15 ºC and has a volume of 2.58 L.  What happens



to the volume if this gas is heated to 38 ºC?

III.  Gay-Lussac's Law
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1.  As the temperature of a gas increases, the pressure of the gas will also 



increase


2.  As with Charles's Law, temperature must first be converted to Kelvin in 



order for the equation to work


Examples:


(1.) What is the pressure of a gas at 30 ºC, if it has a pressure of 1.11 atm 



at 15.0 ºC?


(2.) A rigid plastic container holds methane gas at 0.87 atm of pressure



when the temperature is 22.0 ºC.  How much more pressure will the gas 



exert if the temperature is raised to 44.6 ºC?

IV.  The Ideal Gas Law


-- PV = nRT


1.  R is the universal gas constant
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2.  n = # of moles of gas


3.  Temperature must be in Kelvin


4.  Pressure must be in atmosphere (atm)


Examples:


(1.) A 2.00 L flask is filled with propane gas at 1.00 atm and -15.0 ºC.  How



many moles of propane are in the flask?


(2.) Calculate the volume that a 0.323 mole sample of a gas will occupy at 



265 K and a pressure of 0.900 atm.

Unit 11

  I.  Molarity


-- Molarity equals moles/L


Sample Problems:



A solution contains 234 g of C2H5OH and has a volume of 1.3 L.  What is 


the concentration of the solution?


How many grams of CaF2 are in 0.48 L of a 2.56 M CaF2 solution?


How many grams of MgCl2 are in 15 L of a 7.5 M NaOH solution?


A solution contains 31.5 g of KMnO4 and has a volume of 750 mL.  What 


is the concentration of the solution?


How many milliliters of 0.2569 M HCl are required to neutralize 0.5669 



g of NaOH?

NaOH + HCl  (  NaCl + H2O

 II.  Dilutions


-- M1V1 = M2V2

Sample Problems:


What volume of 1.59 M Na3PO4 stock solution would you use to make 

1.50 L of a 0.125 M Na3PO4 solution?

What volume of 12 M hydrochloric acid (HCl) stock solution would you 

use to make 125 mL of a 4.50 M HCl solution?
III.  Acids and Bases


1.  What are the two models we discussed that describe acids and bases?



--  How does each model describe acids and bases?


2.  What is a conjugate base?  acid?



Provide the conjugate bases for the following:



a.) HCl



b.) H2SO4


c.) H2PO4-1


d.) HNO2


Provide the conjugate acid for the following:



a.) Br-


b.) SO4-2


c.) NO3-

3.  Naming acids



-- Refer to your guideline for rules on naming acids



Name the following acids:



( 1.) HNO3


( 2.) H3PO3


( 3.) HF



( 4.) HNO2


( 5.) Nitric acid



( 6.) Hypochloric acid



( 7.) Acetic acid



( 8.) Phosphoric acid
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