SCH 3UI Sect 5.1 con’t…
The Mole and Avogadro’s Constant ... 

HmwkRead Sect pages228-232 pp #11-30 odd #’s

*The mole is a unit that represents a very large number of items, 

ie 1 dozen represents 12 items

1 mole represents 6.022 X 1023  particles, 
Particles can be atoms, molecules, particles depends what you are working with
This is also known as Avogadro’s Constant, symbol is ____ 

Note: difference between mole and mol... symbol for mole is  
Converting Moles to Number of Particles

*how many eggs are in 3 dozen?

*how many atoms are in 1 mol of Carbon?

*how many atoms are in 2 mol of Carbon?

Formal Equation:

Converting Number of Particles to Moles

*how many dozens is 48 eggs?

*determine the number of moles if a sample contains 5.8 X 1024 molecules

*If a sample of Ca(OH)2 contains 8.1 X 1032 atoms, determine the moles of molecules

Tougher Questions:


If you have 3.5 mol of C6H6 determine the following;

a) How many molecules are in the sample?

b) How many atoms are in the sample?

c) How many hydrogen atoms are in the sample?

SCH 3UI
Section 5.2 Mass and the Mole - Calculating Molar Mass ... 

Read pages 233-235  pp#31-40

Molar mass is the mass 

Note: the mass of one atom is expressed in atomic mass units, amu

Ie.

However, 

*6.022 X 1023 atoms of any element has a mass in grams that is equal to the numerical value of the element’s atomic mass in amu

*Therefore the molar mass of any element is equal to the atomic mass, the units are different
Example:

Calculating molar mass for molecules is the sum of the mass of all the atoms in the formula

Ex HCl





Mg(OH)2
CaSO42H2O

Calculations With Mass and the Mole  Rd pages 235-238 pp#41-50

* The conversion of moles to mass enables you to measure the mass of a sample 

* In order to determine the mass of a sample you must be able to determine the molar mass of the sample

Q – Calculate the mass of 1 mol of water

Q – Calculate the mass of 2 mol of water
Q – Calculate the mass of 0.5 mol of baking soda, NaHCO3
General Formula:  

 

Q – Sodium fluoride is added to tap water to prevent tooth decay, calculate the mass of 3.7 mol of sodium fluoride.

Q – Determine the number of moles of 50g of hydrogen peroxide.

Q – Determine the number of moles of 330g of water.

General Formula

Sect 5.2 con’t...Mass to Moles to Molecules  OR Molecules to Moles to Mass  

 Rd pages 239-242 pp#61-70

Since the mass of any molecule or atom is different, in order to determine the mass of a sample of molecules you must determine the number of moles before determining the mass.

*Use the following concept map to assist you in your calculations

Q – How many molecules of carbon tetrachloride are in 50g?

Q - What is the mass of 5000 molecules of copper (II) nitrate?

Q - If a sample contains 3.0 X 1024 atoms of hydrogen, determine the mass of hydrogen gas.

SCH 3UI
Sect 6.1 Chemical Proportions and Percentage Composition    









Read p258-266, complete Activity 6.1

pp1-30 odd#’s

Given a sample of HgS determine the following…


*If you have 1 atom of Hg, how many S atoms would there be?


*If you have 25 atoms of Hg, how many S atoms would there be?


*How do you know?

This is an example of the Law of Definite Proportions, proposed by Louis Proust in late eighteenth century.


The law states that…

Therefore methane, CH4 

This enables chemists to calculate the mass percent

Mass percent is 

Example:

*Determine the mass percent of C in carbon dioxide and carbon monoxide
Percentage Composition refers to

Determine the percentage composition for NaOCl, bleach

Determine the percentage composition for C8H8O3
Using the following “raw” data and the formula below, determine if the information is describing the same substance by determining the percent composition.

a) Raw Data






b) C6H12


mass of sample: 35.8g


mass of carbon in sample: 30.10g


mass of hydrogen in sample: 5.70g

Copy Concept Map page 265 into notes.

HISTORY Link …. 
Before AD 1500, many alchemists thought that matter was composed of two “elements”, mercury and sulphur.  To impress their patrons, they performed an experiment with mercury sulphide also called cinnabar, HgS.  They heated the red cinnabar, which drove off the sulphur and left shiny liquid mercury.  On further heating the mercury reacted to form a red compound again.  Alchemists wrongly thought that the mercury had been converted back to cinnabar.  What Hg (II) compound do you think was really formed when the mercury was heated in the air? What is the percent of mercury in this new compound?  What is the mass percent of mercury in cinnabar?

SCH 3UI Sect 6.2
Calculation of Empirical Formulas and Molecular Formulas
Read p 268-276, pp 31-50 odd#’s

Empirical Formula:

Molecular Formula:

Ie. Benzene, C6H6 … Molecular Formula is




Empirical Formula is

Determining the empirical formula for a compound using percent composition…

Given 85.6% C and 14.4% H

Steps:

1) Assume you have a 100g sample

2) Determine the number of moles of each 

element, by dividing the mass by molar 

mass of element 

3) Determine the lowest whole number ratio

Determining the Molecular Formula:

*In order to determine the molecular formula the _________________ of the complete compound must be given.

*This information can be determined using a _______________________

Q – Determine the molecular formula for a sugar with a molar mass of 150 g/mol and the empirical formula is CH2O

1) Determine the molar mass of E.F.

2) Determine the whole number multiple

3) Apply the multiple to E.F.

Q – A fat that is used to make soap contains 76.5% C, 12.2% H and 11.3% O by mass.  Determine the molecular formula of the fat if it’s molar mass is 706.3 g/mol.

Q – The percentage composition of nicotine is 74% C, 8.7% H and 17.% N.  The molar mass for nicotine is 162.26 g/mol.  What is the molecular formula of nicotine?

*Copy Figure 6.10 on page 276 below

SCH 3UI Sect 6.3 con’t...
Application of Percent Comp and Empirical Formulas… Hydrates









Read pages 277-278 pp51-60

Hydrates:

What happens… how do hydrates form?

Epsom Salts, MgSO4 7H2O
- the dot represents a weak bond between the ionic compound and the water molecules

Anhydrous Molecules:

Determining the Empirical Formula of a Hydrate

Q – A 50.0g sample of the hydrate contains 27.2g of Ba(OH)2, determine the hydrate’s formula

Q – What is the percent of water in the hydrate?

Q – A 100.0g sample of a hydrate contains, 81.4g of CaSO4, determine the hydrates formula

Q – What is the percent of water given the above experimental data?

Q – Calculate the experimental error, given the true formula.

SCH 3UI  Sect 7.1 Stoichiometry and The Mole … Read Sect p296-304 pp #1-30

*The coefficients in a balanced chemical reaction indicate a variety of things;

1) how many molecules react

2) how many molecules are produced

3) also indicate the molar ratios of R and P

4) can be used to determine the mass of R and P required or produced

ex.
H2  +   O2    →  H2O

*therefore, 2 molecules of hydrogen gas react with 1 molecule of oxygen gas to produce 1 molecule of water

*If there are 8 molecules of hydrogen gas, how many oxygen molecules are needed?

*If there are 2 moles of hydrogen gas, how many moles of oxygen are required?

*If there are 10 moles of hydrogen gas, how many moles of oxygen are required?

Mole ratio is …

Q – Write the balanced chemical equation for the complete combustion of propane, C3H8.
Q – How many oxygen atoms are required to burn 175 molecules of propane?

Q – What mass of oxygen is required to burn 50g of propane gas?

Q – Write the balanced chemical equation for the following reaction;


*Nitrogen gas and hydrogen gas react to produce ammonia gas*

Q – What mass of ammonia gas will be produced if 400g of nitrogen gas reacts with excess amount of hydrogen?

SCH 3UI 
Sect 7.2 Limiting Reactants   

Read sect p306-312 pp#40-50

*The reactant that has the smallest number of moles will limit how far towards completion the reaction will go

*Therefore the limiting reactant will determine the quantity of your products

Ex Shoe Company:

Ex. Sweater Factory

Examples:

-Determine the limiting reactant if 45g of ammonia is combined with 75g of nitric acid to produce ammonium nitrate.

-Determine the amount of carbon dioxide gas produced from the combustion of 120g of propane reacting with 400g of oxygen gas.  Determine which is the limiting reactant first.

-If 50g of iron is combined with 100g of oxygen gas to produce iron (III) oxide, determine the limiting reactant.

Section 7.3

 Reaction Yields  


Read sect p314-320, pp #51-60

*As a scientist it is important to know the efficiency of an experiment, for example if you ship 200 boxes of gloves to a client you expect all 200 boxes to get there.

*In an experiment this does not always occur

*Scientists use the percent yield formula to determine the efficiency of their experiment

Theoretical Yield:

Actual Yield:

Factors that Affect Actual Yield are;


-Competing Reactions


-Reaction Rate


-Purity of the reactant


-Laboratory Techniques

Calculation of Percent Yield:



% Yield = [Actual Yield /  Theoretical Yield] X 100

Q – Given the following reaction, using 20g of HBrO3 and excess of hydrogen Bromide, determine the percent yield if the actual yield of bromine gas is 47.3g



HBrO3  +  HBr   →  H2O  +  Br2 

