UNIT  A: CHEMICAL  CHANGE

Name: ____________


Date: ___________

Score: __________

Assignment 1.1: The Structure of Matter

Read pages 4-14 in the Science 20 text and answer the following questions.

The periodic table contains all the elements known to man kind.   An element is a pure substance that cannot be chemical broken down.  An atom is one part of that element.  E.g.) the element chlorine is made up of many chlorine atoms.  This assignment will look at the structure of atoms.

1. Give an example of a common element (periodic table on page 554-555 of text).

2. Name and describe the location, mass and charge of the three particles in an atom in the chart below. (Look on page 7 in the Science 20 text.)

	Particle name
	Location
	Mass (g/mol)
	Charge

	
	
	
	

	
	
	
	

	
	
	
	


3. Briefly describe the difference between atomic number, atomic mass and mass number in the chart below.

	Atomic number 


	

	Atomic mass


	

	Mass number


	


4. Apply your understanding of atomic number, atomic mass and mass number and complete the questions and table below.

a. The atoms’ symbols are located on the periodic table.  How is the correct symbol determined? (2 possible answers)

b. How is the elements charge determined?

c. How is the mass number calculated?

d. How is the number of protons calculated (2 possible answers)?

e. How is the number of electrons calculated?

f. How is the number of neutrons calculated?

	Atom symbol
	Atomic mass (g/mol)
	Mass number

(amu)
	[image: image1.jpg]‘B a‘]q

ZnS0O,4(aq) CuSO,(aq)

" Add labels to this diagram that illustrate how

this voltaic cell works. Attempt to do this without
looking at the four steps outlined previously. Then
‘use the four steps to check your diagram.

‘Study the following diagram carefully; then answer % /}75
questions 37.a. to 37.d. [ Example Problem 2. 6}¢ .

A Concise Way to Represent Voltaic Cells

The detailed diagram showing a voltaic cell is useful for
explaining all of the components of the cell’s operation.
However, sometimes it is useful to communicate the essential
features of a voltaic cell in a more abbreviated format. This is
concisely illustrated as follows.

salt bridge
—
Zn(s) | Zn* (aq) || Cu* (ag) | Cu(s)
anode cathode
oxidation reduction

This format, Zn(s)| Zn**(aq)| | Cu**(aq) | Cu(s), is called
cell notation. In this arrangement, one electrode is always
put on the left side and the other electrode is put on the right
side. The vertical line | represents a boundary between a
metal and its ion in the solution. The double lines | | represent

the salt bridge.
® cell notation: a concise
description of a voltaic cell

AgNO;(aq) Cu(NOg),(aq)

|dentify the electrode where oxidation occurs.
Describe the oxidation process at the anode.
Describe the reduction process at the cathode.
Describe how the salt bridge completes the
circuit.

xplain the statement, “In simple terms, a voltaic
2ell is an electron pump.”

L voltaic cell cannot run forever. In time, the

el begins to lose its ability to supply electrical
nergy to an external circuit. Identify some of

e circumstances that would cause a cell to
entually stop circulating electrons through an
dernal circuit.

A voltaic cell is assembled using a copper electrode
in a copper(1) nitrate solution, a silver electrode in a

e T —— iy i
silver nitrate solution, a salt bridge containing potassium

nitrate, and a number of connecting wires attached to a
“voltmeter. Describe this voltaic cell using cell notation.

Solution

According to the activity series for metals and metal
ions, copper metal has a greater tendency to lose
electrons compared to silver—copper appears closer to
the bottom of the series. This means that the copper is
oxidized and will form the anode.

The silver ions are the most reactive of the two metal
ions listed. Therefore, the solid silver, Ag(s), placed in
the solution of silver ions, Ag'(aq), will be the cathode.
The two electrodes can then be written on either side of
the equation. It does not matter which is written first.

Cu(s) Ag(s)

Add the metal ions and the salt bridge to complete the
cell notation.

Cu(s)| Cu™*(aq)| |Ag"(aq) | Ag(s)
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Voltéic Cells for Consumer Use

Although the set-up with the two beakers and the salt bridge
is ideal for learning about the operation of a voltaic cell, this
apparatus is not suitable for everyday use. Most people use
voltaic cells that are conveniently packaged in small, sealed
containers like the consumer cell shown in Figure A2.25.
Even though these cells are called “dry cells,” they actually
contain a moist paste as the electrolyte—if these cells were
completely dry, they would not work.

Given a list of metals and solutions containing metal
ons, it is possible to design a number of voltaic cells
using different combinations of materials. Which
‘combination would you select to build a cell that creates
the maximum output on a voltmeter? Which would
‘create the minimum output?

|

Fe(s)

Cu(s) Cu(NOQ,), (aq)

t pas

Mg(s) Mg(NO,), (aq) 0 -
| (electrolyte)

Zn(s) Zn(NO,), (aq)

AHILLIVE INITVITY

carbon electrode

Purpose : — zinc electrode

ou will design voltaic cells that create the maximum
d minimum output on a voltmeter.

— paper or
plastic jacket

ocedure ; negative terminal

onsider the list of metals and solutions that could be Figure A2.25: This is an artist’s diagram of the inside of a standard

sed for this experiment. Consider the position of each consumer cell.
¥ these metals and metal ions in the af:tivit'y series.- You The small cells consumers use operate on the same
oS- SicuiEe e D i principles of oxidation and reduction that you have been

voltaic cell that produces the maximum output on a
eter. To ensure that your design, in fact, provides
& maximum output, you should include plans to build
2e other voltaic cells, including the voltaic cell that
ovides the minimum output. Assume the salt bridge
ains a solution of potassium nitrate, KNO (aq).

applying throughout this lesson. The oxidation reaction
is straightforward and can be found in the activity series
for metals and metal ions. The reduction reaction is more
complex, requiring a number of interconnected steps.

2signs
. Using the list of materials, describe the voltaic Oxidation
' cell that will produce the maximum output on the Zn(s) — Zn"(aq) + 2¢”

voltmeter. Provide a concise explanation and a Reduction

. diagram to support your answer. 2 NH,"(aq) + 2 MnO,(s) + 2¢” — Mn,0O,(s) + NH,(g) + H,0()
: Using the list of materials, describe the voltaic
cell that will produce the minimum output on the
voltmeter. Provide a concise explanation and a
‘diagram to support your answer.

Using the list of materials provided, describe a
possible voltaic cell that will produce neither the substances out of landfills by sending spent cells to local
maximum nor the minimum output on the voltmeter. recycling centres. Another strategy is to use rechargeable
: cells, which dramatically reduces the number of cells
needed over a product’s lifetime.

In North America, about three billion consumer cells
are purchased every year. The metals and electrolytes that
enable these cells to produce an electric current are harmful
if released into the environment. You can help keep these
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Atomic number
	Protons

(p+)
	Electrons (e-)
	Neutrons

(n)

	
	12.01
	12
	6
	
	
	

	
	
	
	
	11
	11
	12

	Cl -
	
	
	
	
	
	

	
	26.98
	
	
	
	10
	14


5. Complete the Bohr (Energy level) diagrams and the Lewis Dot diagrams for the following atoms and then answer the questions that follow.

	ATOM
	BOHR
	LEWIS DOT DIAGRAM OF ATOM
	LEWIS DOT DIAGRAM OF ION

	lithium


	
	
	

	sodium


	
	
	

	fluorine


	
	
	

	chlorine


	
	
	

	neon


	
	
	

	argon


	
	
	

	
	
	
	


a. Compare the diagrams of the alkali metals sodium and lithium.  Explain why they have similar properties.

b. Compare the diagrams of the halogens fluorine and chlorine.  Explain why they have similar properties.

c. Compare the diagrams of the noble gasses neon and argon.  Explain why they have similar properties.

d. Why are alkali metals and halogens reactive and noble gasses are not?

6. Provide an example of three things that can happen to valence electrons to fill the outer energy level?

7. What is the difference between an anion & a cation? Provide examples beside the ones in the text or your notes.

8. Aluminum can form an ion.

a. What is the structural difference between an aluminum atom and aluminum ion?

b. Why does an aluminum ion have a net charge of 3+?

c. How does the aluminum ion follow the octet rule (8 electrons in the last level)?

9. Oxygen can form an ion.

a. What is the structural difference between an oxygen atom and oxide ion?

b. Why does an oxide ion have a net charge of 2-?

c. How does the oxide ion follow the octet rule?

10. Acids donate a hydrogen ion.  Draw a Bohr or Lewis dot diagram of hydrogen and explain why they call the hydrogen ion, a proton.

Assignment 1.2: Atomic Bonding & Properties

Read pages 14-24 in the Science 20 textbook, look over your notes and answer the following questions.

1. Make an atomic sketch using Lewis Dot Diagrams for the following substances.  Identify the substance as metallic, ionic or molecular.  Explain their properties.

	Substance
	Sketch
	Type of bond
	Properties: Why is it…

	LiF


	
	
	Brittle?

	(C2H6)n


	
	
	Flexible?

	Ca


	
	
	Malleable?

	Na


	
	
	A conductor?



	BaS


	
	
	Soluble in water?

	NH3

	
	
	Got a Low melting point?

	CHALLENGE

C2H5OH


	
	
	Not a conductor?

	CHALLENGE

CaF2

	
	
	Got a high melting point?

	CHALLENGE

AgZn alloy


	
	
	Got a high melting point?


2. What are the differences between a metal and non-metal?

3. There are four principles that are important in bonding. The four principles are:  


1)


2)


3)


4)

4. List three metallic properties that are a result of metals free electrons.

5. Why do non-metals tend to gain electrons and metals tend to lose electrons?

6. What is the difference between an ionic bond and a covalent bond?

Assignment 1.3: Breaking Bonds

	Dissolving Substances in Water is a Prerequisite for Chemical Change
Read p. 24-33 in your Science 20  text, look over your notes and answer the questions below.  Many chemical reactions cannot occur unless substances are first dissolved in water.  Dissolving allows individual atoms, ions and molecules to come into contact with other atoms, ions or molecules. A compound, which is dissolved in water, is no longer in the solid, liquid or gaseous state.  The subscript (aq) is written after the chemical formula of a compound dissolved in water.  The "aq" stands for "aqueous" which comes from "aqua", meaning water.


1. Define and provide and example for the following terms.

a. Solute

b. Solvent

c. Solution

d. Polar molecule

e. Aqueous

f. Electrolyte

g. Dissociation

2. Why do solutions look as though they are only one substance?

3. Why is water an excellent medium for chemical change?

4. Identify the solutes and solvents in the examples below.

a. Solution of zinc nitrate

Solute: ______________

Solvent: ____________

b. Solution of lithium carbonate

                      Solute: ______________

Solvent: ____________

c. CHALLENGE:  A one dollar coin with 71% copper and 29% tin

                       Solute: ______________

Solvent: ____________

5. Explain or Draw a labeled diagram that explains the process of water dissolving a solute like table salt (NaCl).

6. Draw a diagram that explains the process of water dissolving a molecule like sucrose (table sugar or C12H22O11).

7. Identify each compound as either an ionic compound or molecular compound.  List the ions that each ionic compound would dissociate into (NOT MOLECULAR).  State whether the compound is an electrolyte or non-electrolyte if it was added to water.

	Substance
	Ionic or molecular
	Ions for ionic only
	Electrolyte or non-electrolyte

	NaCl (s)
	
	
	

	H2O (l)
	
	
	

	C6H12O6(s)
	
	
	

	Co(NO3)2(s)
	
	
	

	Na2CO3 (s)
	
	
	

	SO2(g)
	
	
	


8. State three aqueous solutions used in everyday life.

9. Why does medication given by intravenous (drip solution) act faster than medication given as a solid pill?  

10.   Explain why river or lake water conducts electricity while distilled (pure) water does not.

Assignment 1.4: Solutions & Concentrations

1.  

Assignment 1.5: Calculating Concentrations

	Read pages  40 – 46 in the Science 20 Text and read the information below.

Concentration (C) is the ratio of the quantity of solute to the quantity of solvent in a solution.

 There are three main ways of expressing concentration.  These are summarized on page 40 of the Science 20 text and in your data books on page 9.   They are also summarized below.  NOTE: solute + solvent = solution

Mole per litre (mol/L)      =            mole of solute (mol)         ;    C= n
                                                   volume of solution (L)*                    V
     - used to express concentration of solutions used by a chemist.

*NOTE: adding the moles of solute to the solution does not change the volume

Parts per million (ppm) =            mass of solute (g)             x 106;  ppm = msolute     x 106

                                                     mass of solution (solvent) (g) **                msolution
· used to express very dilute (small) concentrations like water ions or air contaminants.

* *NOTE: solvent is so much larger than solute;solvent can be used to represent the solution

Percent by volume (% v/v) =        volume of solute (mL)             x 100; %v/v = Vsolute x 100

                                                Volume of solution (mL)                                      (Vsolution)
     - used to express concentrations when liquids are dissolved in liquids - like alcoholic drinks




Complete the problems on the next two pages.
EXAMPLES:  Calculate the percent by volume of 20.0 mL of hydrogen peroxide solution in a 120 mL solution.

mL of solute = 20.0 mL of H2O2;  mL of solvent = 120 mL; %V/V = ?

1. %V/V = mLsolute / (mLsolution)  x 100

2. %V/V = 20.0 mL / (120mL) x 100

3. %V/V = 16.6667%

4. %V/V = 16.7 %  (3 significant digits and % is the unit.)

How many milliliters of acetic acid are dissolved in a 250 mL solution that contains 5.00% acetic acid?

volume of solution (solute + solvent) = 250 mL; %v/v = 5.00%; volume of solute = ?

1. %v/v = (Vsolute/Vsolution) x100              OR          Vsolute = %v/v  x  Vsolution / 100

2. 5.00% = (Vsolute/250 ml)  x 100
    
    Vsolute = 5.00% x 250 ml / 100

3. 5.00% /100 = Vsolute /250mL

    Vsolute = 12.5 mL of acetic acid

4. 5.00 /100 x 250mL = Vsolute = 12.5 mL

A 500 g sample of drinking water contains 0.0015 g of boron.  The acceptable limit of boron is below 5.0 ppm.  Is the water sample below the acceptable limit?

mass of solvent(solution) = 500 g; mass of solute = 0.0015 g; ppm = ?

1. ppm = msolute/msolvent  x 106
2. ppm = 0.0015g / 500g x 106 

3. ppm = 3

4. ppm = 3.0 ppm of boron (2 sig digs and ppm is the unit);  This is acceptable.

1. Calculate the parts per million of silver in an alloy prepared by mixing 10.4 g of silver with 255 g of tin.

2. Calculate the parts per million of fluoride ions in a 600 g sample of water that contains 0.000750 g of fluoride.  The acceptable limit for fluoride is below 1.5 ppm.  Is the water sample acceptable?

3. A concentrated sodium hydroxide solution is prepared by mixing 40.0 mL of sodium hydroxide with water to make an 80.0 mL solution.  Calculate the percent by volume of sodium hydroxide in the solution.

4. Calculate the parts per million of sulphur dioxide present in a 1500 g air sample that contains 0.013 g of sulphur dioxide.

5. Calculate the percent of cream in 65.0 mL of milk that contains 19.5 mL of cream.

6. A culture medium used to grow specific types of bacteria contains 0.0050 g of adenine per 500 g of solution.  Calculate the parts per million of adenine in the solution.

7. How many milliliters of alcohol is present in 66 mL of a 30.0% solution?

8. A 300 g bottle of mineral water contains 34 ppm of sodium ions.  How many grams of sodium ions are present? 

9. Calculate the concentration in moles per litre, if 4.0 mol of sugar is mixed in 10 L of water.

10. Calculate the moles found in a 100 mL of a 0.61 mol/L solution of salt. (Be careful of the units.)

	Calculating Concentration in moles per litre

The most common concentration formula is moles per litre.  Sometimes before you can use this concentration formula, you need to know the number of moles of solute that you have.   

For the questions below, solve the problems using the following four steps:

1) List the unknowns   

2) Choose the correct formula.  n=m/M or C = n/V.  

3) Substitute into the formula with correct units.  NOTE: Change millilitre into litres by dividing by 1000.  

4) Solve the formula and round to the correct number of significant digits.  Add units.

Examples:  One student has 292.2 g of NaCl and 1000  mL of water.  

a)  Calculate the moles of NaCl.

    n = m/M                                            Na         Cl

    n = 292.2 (g)/58.44(g/mol)      M= 22.99 + 35.45 = 58.44 g/mol 

    n = 5 

    n = 5.000 mol (4 significant digits & mol is the units)
b)  Calculate the molar concentration

    C = n/V        

    C = 5.000 mol/1.000 L   (change mL to L:  1000 ml/1000 = 1.000L)           

    C = 5

    C = 5.000 mol/L  

             


SIMPLE ONE FORMULA CALCULATIONS:

1. Calculate the concentration of 250 mL solution containing 0.243 mol of potassium hydroxide. 


2. Calculate the concentration if 50.0 mL of a cleaning solution contains 0.07625 mol of sodium hydroxide.

TWO FORMULA CALCULATIONS – FIND MOLES FIRST USING n = m/M:

3. A pickling brine contains 235 g of sodium chloride (NaCl) in 3.0 L of solution.

a) Calculate the moles of sodium hydroxide present

b) Calculate the molar concentration (mol/L) of  the solution

4. Calculate the concentration (mol/L) of a fertilizer solution if 500.0 mL of a solution containing 1.84 g of copper (II) sulphate (CuSO4).

a) Calculate the moles of copper (II) sulphate present

b) Calculate the molar concentration (mol/L) of  the solution

5. When the water evaporated from 25.0 mL of calcium chloride solution, 1.24 g of solid remained.  Calculate the concentration (mol/L) of the original solution.

CHALLENGING TWO STEP CALCULATIONS – FIND MOLES FIRST USING n = CV

6. What mass of sodium hydrogen sulphate (NaHSO4) is required to prepare 200 mL of a 0.200 mol/L solution?

a) Calculate the moles of sodium hydrogen sulphate present. (n=CV)

b) Calculate the mass of sodium hydrogen sulphate present. (m =nM)

7. How many grams of sodium phosphate (Na3PO4) is required to prepare 200 mL of a 0.12 mol/L solution?

a) Calculate the moles of sodium phosphate present.

b) Calculate the mass of sodium phosphate of the solution.

CHALLENGING TWO FORMULA CALCULATIONS – FIND MOLES FIRST USING n=m/M

8. 250 g of Commercial sulphuric acid (H2SO4) has a concentration of 18.0 mol/L.  

a) Calculate the moles of sulphuric acid present. (n=m/M)

b) Calculate the volume (L) of the solution. (V=n/C)

9. How many milliliters of sodium hydroxide with a concentration of 19.4 mol/L can be prepared from 59 g of sodium hydroxide?

a) Calculate the moles of sodium hydroxide present first.

b) Calculate the volume (mL) of  the solution.

10. Complete the following table.

	Solution
	Molar mass

(g/mol) Periodic table
	Mass needed

(g) 

m=
	Moles

(mol) 

n=    OR n=
	Volume

(L) 

V=
	Concentration

 (mol/L) 

C=

	Ba(OH)2(aq)
	
	
	4.00
	2000
	

	KI(aq) 
	
	
	
	4.5 
	0.320

	Na2SO4(aq) 
	
	
	
	2.5
	1.50

	Al(NO3)3(aq) 
	
	4.00
	
	100
	


	Preparing and Diluting Solutions


	To prepare a solution of a specified concentration, follow the following steps:

STEP 1: Determine the number of moles required by using the formula n = CV.  

STEP 2: Determine the molar mass of the compound and calculate the required mass using the formula m = nM.   

        STEP 3:  Use an electronic scale to measure the mass of solute.  

        STEP 4:  Dissolve the solute with about half the solvent in a beaker.  

        STEP 5:  Pour the solution into a volumetric flask of the desired volume and fill with distilled water to the meniscus line.  Cap and mix.


Before you can dilute a solution, you must remember that the number of moles of solute does not change in a dilution.  Only the volume changes.  For both the dilute and concentrated solution, the formula n = CV applies.  Because n (number of moles) is the same for both, then CV of the concentrated solution equals CV of the diluted solution.  We can summarize this with the formula.

                                 concentrated                  C1 is large; V1 is small

                                              C1V1 = C2V2       (capital or upper case letters)
                                                          dilute     C2 is small;  V2 is large
       The following steps are used to dilute a solution: 

       STEP 1: Using the relationship described to calculate the volume of the concentrated solution needed.  

        STEP 2: Remove this volume using a volumetric or graduated pipette.

        STEP 3: Place the solution in the pipette into the right sized volumetric flask and fill with distilled water to the meniscus line.  Cap and mix.


1. What are the steps you would take to make a 100mL of 1.00 mol/L sodium hydroxide solution?  Include sample calculations you would use.

2. What are the steps you would use to make 100 mL of 0.100 mol/L sodium hydroxide solution using the solution made in question 1).  Include the equipment and calculations you would use.

3. A technician opens a jar that contains a disinfectant solution with a molar concentration of 5.00 mol/L.
a. What volume of this disinfectant is required to make a 2.00 L hand-soap solution that has a disinfectant concentration of 0.400 mol/L?

b. If you take 20 mL of the disinfectant solution and add it to 150 mL of water, determine the new molar concentration of the solution.
c. A 50.0 mL sample of the original disinfectant solution is left in an open container overnight in a fume hood.  You notice in the morning that the volume of the solution is now 40.0 mL.  Assuming that only water evaporated, calculate the new molar concentration of the solution.

Background information for the next question (interesting).

4. The technician measures out 2.50 L of a standard solution of sulfuric acid with a concentration of 10.0 mol/L.  
a. Determine the amount of water that must be added to create a solution with a concentration of 3.75 mol/L.

b. A large beaker contains 655 mL of a standard solution of sulfuric acid with a concentration of 10.0 mol/L.  This beaker is placed in a fume hood where evaporation can occur.  Determine the amount of water that would have to evaporate in order to have a concentration of 11.0 mol/L.

5. In one automotive battery, 360 mL of concentrated sulfuric acid, 17.8 mol/L, is combined with 640 mL of water to form the solution with the proper concentration.

a.  Determine the total volume of the solution in the battery.

b. Calculate the molar concentration of the sulfuric acid solution in the battery.

Assignment 2.1: Stoichiometry #1 - Moles to Moles (n1n2)

	Stoichiometry is a method of using a balanced equation and give amount of one substance to find the amount of another substances in the equation.

Look at the following balanced equation:

2H2(g) + O2(g) ( 2H2O(l) 
We can express this equation in words:
Two molecules of hydrogen gas plus one molecule of oxygen gas  will react to produce two molecules of liquid water.
We can also express this equation using moles: Two moles of hydrogen gas plus one mole of oxygen gas will react to produce two moles of liquid water.

The ratio of 2H2:1O2:2H2O  will always remain the same no matter how many moles of one substance that we have.  If we have more moles of oxygen than one, we can use ratios to calculate the number of moles of the other substances.  The amount that is known is called the given, the ratio is called the bridge and the amount you are looking for is called the required.

METHOD 1 - UNIT ANALYSIS:  Using ratios and units to calculate quantities is called unit analysis.  Unit analysis does not use formulas.  The advantage to unit analysis is that many steps can be combined in one operation.  (Remember how many separate steps you took in calculating concentration?  All these steps can be combined in unit analysis).  The answer is rounded to the least number of significant digits used except that the molar ratios do not count.

This method of solving stoichiometry problems uses the balanced equation and breaks the problem into three parts: given; required; bridge (mole ratio of required over given) and build an equation from the three.

Sample problem:  How many moles of water can be produced if 10 moles of hydrogen are 



           reacted completely with oxygen?

                                2H2(g)      +       O2(g)       (      2H2O(l) 
                     given:10 mol H2                required: ? mol H2O
                                build the equation:     10 mol H2 x 2 mol H2O = 10 mol H2O




                                                        2 mol H2
METHOD 2 - STEP BY STEP ANALYSIS:  There are four steps that can be used to solve stoichiometry problems.  STEP 1 is to write a balanced equation.  STEP 2 is to change the given amount into moles if it is not already changed into moles using n = m/M.  STEP 3 is to multiply by the bridge (required/given).  STEP 4 is to change your answer into the desired units (like grams using m = nM).

Sample problem:  How many moles of water can be produced if 10 moles of hydrogen are 



           Reacted completely with oxygen?

STEP 1) Balanced equation        2H2(g)      +       O2(g)       (      2H2O(l) 
                                           given:10 mol H2                required: ? mol H2O
STEP 2)  Change to moles:   10 mol of H2 is already in moles

STEP 3) Multiply by mole ratio:      10 mol H2 x 2 mol H2O = 10 mol H2O




                                                2 mol H2
STEP 4) Answer does not to change units - remains moles.


Problems

1. Determine the number of moles of methane (natural gas) which must undergo hydrocarbon combustion to produce 1.62 mol of water vapour.

2. Nitrogen in the cylinder of a car reacts with oxygen to produce the pollutant, nitrogen      monoxide.  How many moles of nitrogen monoxide are produced from the combustion of      1.52 mol of nitrogen?

3. Lithium metal reacts with nitrogen gas in the air to produce a black solid, lithium nitride.  How many moles of nitrogen are required to react with 1.83 mol of lithium?


__ Li(s) + __ N2(g) (  __ Li3N(s)
4. How many moles of ammonium hydroxide are required to react with 420 mol of calcium hydroxide?


__ NH4Cl(aq) + __ Ca(OH)2(s) ( __ CaCl2(aq) +  __ NH4OH(aq)
5. Calculate the number of moles of O2 required to react with 1.00 mol of HCl.

     Balanced:
4HCl(aq) + O2(g) (  2H2O(l) + 2Cl2(g)  
6. Calculate the number of moles of nitrogen produced when 0.20 mol of nitrogen dioxide is     decomposed into its elements.

7. If 5.0 mol of methane was burned, what amount, in moles of oxygen is used?

8. What amount of moles of zinc is needed to react with silver nitrate to precipitate 7.25 mol of silver?  __Zn(s) + __AgNO3(aq)  ( __Ag(s)  + __Zn(NO3)2(aq) 
9. How many moles of sodium hydroxide is required to react with carbonic acid toproduce 1.83 mol of sodium carbonate and water?

10. What amount (in moles) of zinc is required to react with tin (IV) chloride, to produce 4.44 mol of tin and another product.

2.2  The Gain and Lose of Electrons.

For each of the following reactions, determine whether it is an oxidation or a reduction.  Also, determine the number of electrons gained or lost.

	Reaction
	Oxidation or Reduction?
	Electrons Lost
	Electrons Gained

	Ag+(aq) (  Ag(s).


	
	
	

	Fe(s)  (  Fe3+(aq)


	
	
	

	Cl2(g)  ( 2 Cl-(aq)


	
	
	

	Au3+(aq) ( Au(s)


	
	
	

	Sn(s)  ( Sn4+(aq)


	
	
	

	2 F-(aq)  (  F2(g)


	
	
	

	Fe2+(aq) ( Fe3+(aq)

	
	
	

	O2(g) (  2 O2- (aq)

	
	
	

	Sn4+(aq)  (  Sn2+(aq)

	
	
	


Examine each balanced chemical equations and identify the chemical substance being oxidized, reduced, and any spectators.
 Zn(s)  +  2 HCl(aq)  (  ZnCl2(aq)  +  H2(g)  

Oxidation half reaction:  ________________________

Reduction half reaction: ________________________

Spectators: __________________________________
3 MnO2(s)  + 4 Al(s)  (  3 Mn(s)  + 2 Al2O3(s)

Oxidation half reaction:  ________________________

Reduction half reaction: ________________________

Spectators: __________________________________

2 Al(s)  +  3 I2(s)  (  2 AlI3(s)

Oxidation half reaction:  ________________________

Reduction half reaction: ________________________

Spectators: __________________________________

2.3  Reactivity of Metals
Complete the table.

	Reduction Half-Reaction
	Oxidation Half-Reaction
	Half-Reaction that first appears in Activity Series
	Reaction Type

	A brick of gold is placed into a silver nitrate solution.

            Au(s)  +  3 AgNO3  (   3 Ag(s)   +   Au(NO3)3


	Ag+(aq) + e-  (  Ag(s)


	Au(s) (  Au3+(aq) + 3e-


	oxidation
	non-spontaneous

	A piece of iron is placed into a copper (II) sulfate solution.



	
	
	
	

	A piece of zinc is placed into a solution of sodium chloride.



	
	
	
	

	An aluminum fishing boat is floating on a lake with a very high concentration of iron(II) ions.



	
	
	
	

	Acid, containing hydrogen ions, falls onto some iron metal.



	
	
	
	

	A piece of silver is placed into a solution of zinc nitrate.



	
	
	
	

	Bubbles of hydrogen pass through a solution of gold(III) nitrate



	
	
	
	

	Water that is contaminated with mercury(II) ions is placed in a zinc container



	
	
	
	


2.4  Using Voltaic Cells
1. Study the diagram below carefully, then answer the questions that follow.

a. Label where the oxidation occurs.
b. Label where the reduction occurs. 
c. Write the oxidation half-reaction beside the anode.

d. Write the reduction half-reaction beside the cathode.

e. Label the flow of electrons (including the direction)

f. Describe how the salt bridge completes the circuit.

2.  Study the diagram below carefully, then answer the questions that follow.


a.  Label where the oxidation occurs.
b.  Label where the reduction occurs. 
c.  Write the oxidation half-reaction beside the anode.
d.  Write the reduction half-reaction beside the cathode.
e.  Label the flow of electrons (including the direction)
f.  Describe how the salt bridge completes the circuit.

3.  A voltaic cell is described by the following cell notation:

          Al(s)    Al3+(aq)     Fe2+(aq)    Fe(s)

Draw a detailed diagram of this voltaic cell.  Include labels for the direction of the flow of electrons, anions, and cations within the cell.  Assume the salt bridge contains a solution of potassium nitrate, KNO3(aq).

4. Given the following lists of metals and electrolytic solution, design the voltaic cell that will create the maximum output on a voltmeter.  Justify your answer.  Consider the position of each of these metals and the metal ions in the activity series.  Assume the salt bridge contains a solution of potassium nitrate, KNO3(aq).


Assignment 3.1: Carbon Chains

 Alkanes

1.
Complete the following table.

	Name
	Molecular Formula 
	Structural Formula
	Condensed Structural Formula 

	
Methane
	CH4
	H

H - C - H 

H
	CH4 

	Propane


	
	
	

	
	C5H12
	
	

	
	
	
	CH3-CH2-CH2-CH2-CH2-CH2-CH2-CH2-CH2-CH3

	
	
	H H H H H H H

H-C-C-C-C-C-C-C-H

H H H H H H H 
	

	Nonane
	
	
	

	
	
	
	CH3-CH3

	
	C8H18
	
	

	

	
	H H H H

H-C-C-C-C-H

H H H H
	

	
	
	
	CH3-CH2-CH2-CH2-CH2-CH3


 Alkanes Continued

1. Name the following compounds:

a)  _______________________


b)  ____________________
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c) ________________________


d) ____________________
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2. Complete the following table.
	Name
	Condensed

Structural Formula
	
	Name
	Condensed

Structural Formula

	2-methylpentane


	
	
	3-ethylheptane
	

	methylpropane


	
	
	3-ethylhexane
	

	
	               CH2-CH3

CH3-CH2-CH-CH2-CH3
	
	2,3-dimethylbutane


	

	
3,5,7-trimethyloctane


	
	
	
	          CH3          CH3
CH3–C–CH2–CH–CH3

                CH3

	
	           CH3    CH3
CH3 C CH2 C CH3

           CH3        CH3
	
	2,2,3-trimethyl butane


	

	3-ethyl-2,2-dimethyl hexane


	
	
	3-butyl-2,6-diethyl decane
	


 More Alkanes 

	 Alkane Name
	Structural Formula

	5-butyl-2,6-diethyl-2-methyldecane


	

	
	                                         
                                      -C-
-C-C-C-C-C-C-
                                      -C-
                                          

	4-ethyl-2,3-dimethylheptane


	

	3-ethyl-2,4-dimethyloctane


	

	
	                                 

                                -C-
-C-C-C-C-C-
                                     -C-
                                     -C-

	
	Condensed Structural Formula

	3,3,5-trimethylheptane


	

	3-ethyl-4,5-dipropyloctane


	

	3-methyl-7-propyldecane


	

	
	                                  CH2–CH3
CH3–CH2–C–CH–CH2–CH3
                               CH3   CH2–CH3

	3-ethyl-5-propyloctane


	


Assignment 3.2: Saturated & Unsaturated - AlkenesPRIVATE 

	Alkene name
	Structural Formula

	2,3-dimethylbut-2-ene


	                                 

	
	                             

-C-C=C-C-

                                     

                                       -C-C-

	4-ethyl-3-methylhex-2-ene


	

	
	
-C-C-C-C=C-C-


	2-methylprop-1-ene

	

	
	Condensed Structural Formula

	2,4-dimethylpent-2-ene


	

	
	    CH3
CH2=CH–C–CH2–CH3
    CH3

	
	CH3–CH=CH–CH–CH2–CH3
               CH2–CH3

	3-ethylpent-1-ene


	

	2,3-dimethylbut-1-ene


	


AlkynesPRIVATE 

	Alkyne name
	Structural Formula

	
	                                       

                                       -C-
-C(C-C-C-

	3,4-diethylhex-1-yne


	                              

	
	                                          

                                         -C-
                                         -C-
-C-C (C-C-C-


	5-ethyl-4-propylhept-2-yne


	

	pent-1-yne


	

	
	Condensed Structural Formula

	
	                            CH3 
CH3 –CH–C(C–CH–CH3

                                                 CH3

	
	                                                 CH3 
CH3–CH2–C(C–CH–CH–CH3
            CH2
            CH3

	4-methylpent-2-yne


	

	
	CH3–CH2–C(C–CH2–CH2–CH2–CH3

	dec-4-yne


	                          


 Alkanes, AlkenesPRIVATE 
 & Alkynes

	Hydrocarbon Name
	Structural Formula

	4-methylpentane


	

	3-methylbut-1-yne


	

	4,4-diethyl-6-methylhept-2-yne


	

	3,4-diethyloct-2-ene


	

	5-ethyl-4-propylhept-2-yne

	

	
	Condensed Structural Formula

	4-methylpent-2-ene


	

	4-methylhexane


	

	6-ethyl-8-methylnonane


	

	4-propyloct-1-ene


	

	Acetylene (ethylene)

	


Assignment 3.3: Petroleum

Assignment 3.4: Everyday use of hydrocarbons Worksheet # 20: Halides

	Halide name
	Structural Formula

	
	Br  Cl   H

(       (       (
Br - C - C - C - H

(       (       (
Br   F   H

	1,2-dibromo-1,2-difluoroethene


	

	
	Cl

(
Cl - C - H

(
Cl

	tetrafluoroethene


	

	1-bromo-2-chloroethane


	

	
	Cl   H   F   H

(    (    (    (   
H - C - C - C - C - H

(    (    (    (    
H   Cl  H   H

	iodomethane


	

	1,1,2,3-tetrachloropropane


	

	
	                     H    H   Br  H    H

                   (     (     (    (    (   
C = C - C - C - C - H

                   (           (    (    (    
                     H          Br  H    H

	
	                      H    H    F   H   H    Br

                   (     (     (    (    (    (   
H - C - C = C - C - C - C - H

                   (                (    (    (   
                      H                H   Cl   H


 Organic Reactions 

Identify the type of reaction and then write out a balanced chemical reaction.  Name the hydrocarbon products.  (Some hydrocarbon products may have more the one possible name.)

1. But-1-ene reacts with hydrogen gas.

2. Propane reacts with bromine liquid.

3. Heptane burns in the air.

4. Many propylenes(propene) react together to make a long chain of propylenes(propenes)

5. Butane is broken into two ethanes.
6. Pentane is broken into two alkanes.
7. Oct-2-ene reacts with solid iodine.
8. Hex-3-yne reacts with oxygen.
9. Dec-1-yne reacts with chlorine gas to become a dec-1-ene compound.

10. Many esters join together.

 Chemistry Review

1. Iron reacts with oxygen from the air to form the red solid iron (III) oxide.  What mass of oxygen is necessary to react with 0.951 mol of iron?

2. 2,2,4-trimethyloctane can be used as a fuel in cars.  How many moles of water vapour will form if 600g of this fuel are burned?

3. What mass of precipitate will form if 16.0 g of sodium hydroxide in solutions reacts with excess nickel (II) nitrate in solution? (Another product also forms.)

4. A student wishes to dilute a concentrated solution of nitric acid.  If the student has 14.0 mol/L of concentrated acid and wants to make 600 mL of a 1.00 mol/L solution of nitric acid, then how would the student make the dilute solution.  Include all the equipment and calculations that the student would use.

5. What mass of cobalt (III) nitrate must be dissolved into 100mL of water to make a 0.250 mol/L solution of cobalt (III) nitrate?

6. Calculate the concentration of an ammonium phosphate solution that contains 0.28g of solid dissolved into 200 mL of distilled water.

7. What is the percent by volume if 20 mL of cream is found in a 1000 mL container of milk?

8. Describe how glucose and table salt dissolve in water.  Feel free to use diagrams to aid in the process.

9. Name the following organic compounds:

a) CH3 CH  CH CH = CH2

   CH3 CH2


 CH3

b) CH3 CH CH3

    CH3

c)             CH3
     CH( C CH


        CH3

d)   Br   H

       C = C

       H    Br

e)                  CH3


   CH2
       CH3CH2   C   CH=CH2


             CH2

             CH3
10. Draw the structural diagrams for the following organic compounds:

a) 2,3,4-trimethyl-1-pentene

b) 1,1-dibromo-2-butyne

c) 3-ethyl-4-propyl-1-heptene

d) methylbutane

e) 3,3-diethyl-4,4-dimethyl-1-pentene

11. Differentiate between:

a) acid & base chemical formulas

b) acid & base color changes with bromothymol blue

c) ionic & molecular compound formulas

d) ionic & molecular compounds based on conductivity

e) saturated hydrocarbons and unsaturated hydrocarbons

f) addition and substitution reactions

g) solvent and solute

h) solution and mechanical mixture

i) dilute and concentrated

j) polyatomic ion and polyatomic element

12.  Translate and balance the following reactions.  Identify the type of reaction.  Name the products. (3 marks each)

a) Barium hydroxide is neutralized with hydrochloric acid.

b) 2-hexene burns

c) 3-pentyne reacts with bromine

d) sodium bromide reacts with chlorine

e) propane is added into a container of hydrogen and a catalyst.  Propane 

breaks into two.

f) Butane reacts with iodine

g)  Lead (II) nitrate reacts with potassium iodide

Approximately two-thirds of all the sulfuric acid produced for industry is used in the production of fertilizers.  Ammonium sulfate and potassium sulfate are both fertilizers that are manufactured using sulfuric acid.  At a large fertilizer manufacturing plant, a technician begins to prepare some tests using a standard solution of sulfuric acid.  





combustion  (  hydrogenation  (  halogenation  (  cracking  (  polymerization





Pick the correct formula:   n=m/M or C = n/V.  


Substitute into the formula with correct units.  NOTE: Change millilitre into litres by dividing by 1000.  


Solve the formula NOTE:  You may need to isolate the unknown.


Round to the correct number of significant digits.  Add units.











Science 20 Chemistry Unit A Workbook
33


