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Unit 2: The Periodic Table

2.2 Activity
1.a. atomic number 3.a. element symbol
1 Le
1 3
H b. atomic mass Lithium b. atomic number
1 3
10.a. number of protons
9. a. element name 10
Flourine b. number of electrons
9 10 10
F b. number of neutrons c. element name
5 Ne Neon
11. a. atomic mass
a. number of protons 28
11 b. number of neutrons
11 14 14
b. element name o c. element symbol
Na Sodium Silicon Si
a. atomic number a. atomic number
4 19
a 19 b. number of protons
b. element name 19
Be Beryllium Potassium c. element symbol
K

3.5 Activity 1: Elements, compounds and mixtures

compound

mixture of elements and compounds
mixture of elements

mixture of elements and compounds
element

compound

element

mixture of elements and compounds

© ©° N o g B~ w DR

element




Unit 4 Chemical reactions

Elements Chemical Name of a compound
formula
Hand N NHs3 Ammonia
Na and Cl NaCl Sodium chloride
Alando | Al20s Aluminium oxide
Sand O SOz Sulphur dioxide
CO2 Carbon dioxide
Cand O
MgCl: Magnesium chloride
Mg and ClI
CaO Calcium oxide
Caand O

Activity 2: Understanding simple chemical reactions

a) Suppose you mix some chemicals in a beaker. How will you know if a chemical reaction
has taken place? Describe each of the signals that would indicate that a chemical reaction
has taken place and what each signal tells you about that reaction.

Colour change and phase change

b) Write your own definition of what a reactant is in a chemical reaction.
A substance that reacts in a chemical reaction

¢) Write your own definition of what a product is in a chemical reaction.
A substance that is formed in a chemical reaction.

d) Explain what happens to the chemical bonds between atoms in the reactants and products
in a chemical reaction.

Chemical bonds are broken and new bonds form.

e) Methane gas is a natural fuel gas that burns in oxygen gas to produce carbon dioxide and
water. The reaction can be represented by the following diagram:
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Atoms

Carbon atom

Oxygen atom

Hydrogen atom

Nitrogen atom

Code

S
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Use the above diagram and the 'key' provided to write the chemical formula of each of the
substances in the reaction.

Name of compound

Methane

Oxygen

Carbon dioxide

Water

Chemical formula

CHg4

02

CO;

H.O

f) What are the reactants and products of the above reaction?

Reactants: methane and oxygen

Products: carbon dioxide and water

g) Ammonia (NHa) is produced from hydrogen gas and nitrogen gas.
i) Write a balanced chemical equation for the reaction of hydrogen and oxygen gases to
form ammonia.

3H + Np — »

2NH3

if) Use the key supplied in (f) above and draw a symbolic representation of a balanced
chemical equation between hydrogen and oxygen gases to form ammonia.

Activity 3: Balancing chemical reactions

S T o o

2H2(g) + O ———» 2H:0
Ca(s) + Clo(g) — CaCl:
CHa(g) + 20,

— CO2(g) + 2H.0(g)

2Mg(s) + Oz(9) —» 2MgO(s)
AFe(s) + 302(g) —» 2Fe20s3
2N2(g) + 3H2(g) —> 2NHs(9)



Experiment 1: The eggshell —an example of a chemical reaction

Answer the following questions based on the above eggshell experiment:

a) What signs did you see that told you a chemical reaction had taken place?

The egg shell has been removed and the egg has become soft.

The vinegar has changed its colour and there is a brownish substance at the bottom
of the beaker

b) Briefly explain what happened to the eggshell?

The eggshell reacted with vinegar and has been removed.

In this chemical reaction, the chemical equation can be written as follows:

eggshell + vinegar — calcium acetate + carbon dioxide + water

i) Write the chemical names for the eggshell and vinegar.
Eggshell is calcium carbonate and vinegar is acetic acid

C) What test can be done to prove that the gas formed in the above reaction is carbon
dioxide?
Bubble the gas in clear lime water, the clear lime water turns milky.

d) Refer to CAPS document, pp. 10-11 to answer the questions below:
i) Identify at least five cognitive and practical process skills that learners will
develop from the above experiment.
Any of the practical and process skills listed on pages 10 and 11 of the CAPS document

ii) What specific aim(s) does the eggshell experiment addresses?
Specificaims 1, 2 and 3




Experiment 2: The decomposition of copper chloride — another example of a chemical
reaction (CAPS p41)

When atoms separate from each other and recombine into different combinations of atoms, we
say a chemical reaction has occurred. A chemical reaction in which a compound is broken
down into simpler compounds and even elements is called a decomposition reaction.

Aim: To determine whether it is possible to decompose copper chloride using electrical energy.

Things you will need:

Beaker 2 bits of wire

two graphite electrodes copper chloride solution :
9 volt battery cardboard disk large enough to cover the top of the
Old touch cells beaker

NB: Make the following observations before starting:

1. What colour is the copper chloride solution?
blue
2. What colour are the graphite electrodes?
black
Procedure
1. Pour the copper chloride solution into the beaker.
2. Make two small holes in the cardboard disk and push
the electrodes.
3. Place the disk over the beaker, so that the greater part
of each electrode is under the surface of the solution.
4. Connect the tops of the electrodes to the ends of the
battery using the wire lengths.
5. Allow the reaction to proceed for a few minutes and .
observe what happens. Qoo off Skl
6. When the reaction has proceeded for approximately 10 e deposited
minutes, the wires can be disconnected and the set-up ol
disassembled. solution

Observations:

1. After the reaction had proceeded for a few minutes, what do you observe on the surface
of the two electrodes?
Positive electrode — the immersed part has bubbles.

Negative electrode — the immersed part has turned reddish-brown.

2. At the end of the experiment, what colour was the copper chloride?
It was light blue to colourless.




Analysis and discussion:
1. What gave the copper chloride solution its intense blue colour?
copper ions

2. Do you think that some of the copper chloride may have changed into something else
during the reaction? Explain why you think so?
Yes, the observations in 1 and 2 above shows that copper chloride have changed into

something else.

3. How would you explain the bubbles on the surface of the first electrode? Do you have
any idea what they might have been? Hint: what did the electrode smell like afterwards?
Bubbles show that a gas (chlorine) has been formed.

4. Do you know what the reddish-brown coating on the second electrode is? Hint: Which
metal has that same characteristic reddish-brown colour?
The reddish-brown substance is copper metal.

5. How do we know that a chemical reaction has occurred?
The changes that have occurred in the electrodes and in the colour of the
solution.

6. What process skills will learners develop from this experiment?

Refer to CAPS document pages 10 and 11

Experiment 3: Reaction metals with oxygen CAPS p.65

Materials
aluminium pan steel wool
Balance Magnesium
uncoated extra-course steel wool Bunsen burner
Tongs
Procedure

1. Weigh the empty pie pan and record the mass.

2. Place a pad of the steel wool (approximately 3 in x 3 in) in the pan and record the mass of

the pan and pad.

3. Light the burner and adjust it to obtain a blue (hot) flame

4. Hold the steel wool with the tongs and place it in the flame for several minutes.

5. Rotate the pad so that all parts are exposed to the flame. After all of the pad has a dull grey
appearance, turn off the burner. Place the steel wool in the pan, sweeping any "popped"
pieces of the steel wool into the pie pan as well.

6. Weigh the pan and steel wool and record the mass.



Data and Observations

1. Mass of the empty pan g

2. Mass of the pan and steel wool before heating g

3. Initial mass of the steel wool g

4. Mass of the pan and steel wool after heating g

5. Mass of the steel wool after heating g

6. Difference between the mass of the steel wool before and after heating ------------ g
Questions

1. What kind of change took place?
Change in the mass and colour of steel wool.

2. Why did the mass of the steel wool change as a result of heating? Can you explain the
differences in the masses? "Steel" wool is composed of elemental iron (Fe).
A new substance has been formed.

3. Write a balanced chemical equation for the burning of steel.
4Fe(s) +302(g) ———>» 2Fe:03

Extension activity

Burn magnesium metal using the same procedure outlined above. CAUTION: When
magnesium burns, it gives off a very bright light. Do not look directly at the light! Permanent
eye damage can occur!
1. Write a balanced chemical equation for the burning of the magnesium metal.
2Mg(s) + O02(9) ——» 2MgO(s)

2. How are the equations for the burning of steel wool and magnesium similar?
They both form an oxide.

3. How can the oxidation of a metal (sometimes called corrosion) be prevented?
By painting or galvanizing the metal.



