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Resources: Natural Sciences Tracker for grade 8 Term 2;
Natural Sciences Tracker for grade 9 Term 2;
Natural Sciences CAPS — Senior Phase (Grade 7-9);
Grade 8 textbook(s) — Learner book;
Grade 9 textbook(s) — Learner book;
Natural Science Participants’ manual
Data projector;
Jika Imfundo video narrated by Robert Marawa (What | do matters);
Chalkboard and chalk (or Whiteboard and markers);
Flipchart and Koki pens.
Duration of session: 1 hour
Method: Lecture; question and answer

1.1 Opening and welcome (5 minutes)

1.2 Reflection and HoD team coaching to move forward with the Curriculum Tracker

(55 minutes)
We are part of important change in our teaching and learning, and can be proud of each
step forward that we take with the Curriculum Tracker. Change takes time to get used to,
and the more that we can acknowledge each step in the right direction, the more we make
the way for improvement to become a way of life.

This is where the Head of Department plays a vital role as the

ﬁ ‘coach’ of your team/department. Your role is to motivate and help
the staff in your department to use the Curriculum Tracker more
effectively. When you look at this picture, imagine that you are the
leader at the top of the mountain, giving a helping hand to each
teacher in your department. In the same way, the Curriculum
Advisors and the Curriculum Tracker are there to support you. We
need to help each other and build each other up just the same way
that the leader in this picture can’t let go to rather shake his finger
at the person he is pulling up. We don’t ignore problems, we find

solutions together.

You are likely to get better results from your team when you acknowledge the effort and the
progress they are making, and help them develop one step at a time to focus on. Research
into how our brains work, shows that it is far more effective to build on people’s strengths
than to focus on their weaknesses. If you can find positives to build on and help your
teachers identify their one next step, you can encourage them to succeed.

A. OBJECTIVES

1. To keep moving forward with the Curriculum Tracker, one step at a time

2. Toidentify and build on what is working and positive ideas and strengths

3. To value teacher’s input to taking the next step, and to help them know that they can
do it
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B. FRAMEWORK
We'd like to introduce you to a Thinking (oM
Framework called TASC (Thinking Actively in a
Social Context) that was developed in KZN to
help learners and teachers improve their
problem-solving. Since then, it has been used
successfully in many communities around the
world, by guiding our thinking in a step-by-step
process, and helping us re-think and improve
solutions as we work with them. If you think
about any project you have worked on in the
past, you are likely to recognise some of the
steps on the TASC wheel. In problem-solving
and exploring a new topic, we normally start
with Gather/Organise what we know, Identify %
what it is we need to do, and so on, working mff" ?m
clock wise around the wheel. The reason it is a st
wheel instead of a straight line is that it represents a continuous process of refining and re-
thinking as needed.

With the Curriculum Tracker, the first stage of the project has already

is the best
idea?

e.d‘de

been implemented, so we are going to focus on just one segment of
the wheel: “What have | Learned?”

Only when we take time to reflect on what we have learned, can we use our
experience to help us become more effective. It is so important for your
teachers to reflect on what they personally have learned about implementing
the Curriculum Tracker, and to identify for themselves how they will use it more effectively
from now on. Your role as Head of Department is to coach and encourage them to do so.
You are encouraged to make this the most positive experience possible.

C. METHOD
o As Head of Department, you will facilitate the following reflection process
\,ea‘““\(ence with your staff. There are 3 key questions to reflect on, and the way the
e+9"" process works is to start with personal reflection, then to listen with

understanding and empathy, before developing a shared strategy for

i improving the implementation of the Curriculum Tracker.

|eared?

ACTIVITY 1
The reflection process associated with each question is explained in the table below.
QUESTIONS METHOD OF REFLECTION GUIDELINES FOR

EFFECTIVE USE

“What has gone | The THINK — PAIR — SHARE Process

well in your Be very clear about

classroom so Please understand that we are going to be very the one minute rule

far this year?” strict about giving each member of the team and how you are
exactly ONE MINUTE airtime, and that we will going to indicate that
respect that time by not interrupting. | will time it each minute is up.

and tell you when each minute is up.
Explain that even if
1. 1 will give you ONE MINUTE to think about this | some things did not

guestion on your own in silence. go well, we are
focusing first on
2. Then | will ask you to PAIR UP and for one those that did.
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person to speak about what went well for them
while the other person listens without
interrupting for ONE MINUTE.

3. Now the person who was listening gets their
turn to speak for ONE MINUTE.

Now | am going to ask you to share with me what
has been going well, and | am going to write key
ideas down on the board.
Well done on making progress, and thank you for
sharing that, for all of us to learn from it.

The ideas coming out of the THINK-PAIR-SHARE
will help us with the next questions.

“Going well” can
refer to something
that has improved in
the classroom, and
apply to one learner
or many; it could be
something the
teacher has become
better at or
something he/she
has learned about.
You may need to
encourage his/her
positive thinking.

“What have we
learned about
using the
Curriculum
Tracker?”

Collecting Learnings

| am going to go around the circle, asking each
person to briefly tell me one thing they have
learned from experience about the Curriculum
Tracker. Please can the next person not repeat the
same point, but rather add something new.

Encourage taking
turns to speak, to be
brief, and to listen
actively.

“If we as a team
can focus on
doing ONE
PRACTICAL
THING more
effectively with
the Curriculum
Tracker in the
next 2 weeks,
what would it
be?”

ONE next step

more effectively?

take.

What, Where, When, Who, How?

Given everything we have reflected on here today,
what do you think is the most important action we
could take to implement the Curriculum Tracker

Collect all ideas and guide the discussion to get to
one, or maybe two key actions that each of us will

What are WE going to put our names to doing?
What will we need to do, to make sure that we
actually take this action before the end of the term?
How will we know when it has been completed?
Use the format below to make sure that each
action is clear and everyone knows and takes
responsibility for implementing it.

Let the ideas flow
without any
particular order.
Don’t be afraid of
some periods of
silence for thinking.
Make sure the
individuals in the
team take
responsibility for
what they can do
rather than what
others need to do.

Example

AGREED ACTION TO COMPLETE IN THE NEXT 2 WEEKS:
This is just an example of an action! Agree your own Key Action every 2 weeks with
your department.

WHAT HOW WHO signed: | WHEN WHERE
To make Each teacher in my Mr Bhembe 7.15 am In my
sure department will meet | Mrs Dlomo Monday 20™ classroom
everyone in | with me for 15 Mrs Gumede | 4.00 pm Wed
our minutes over the next | Mrs Ndosi 22
department 2 weeks, at the time 7.15 am Friday
use the agreed here, to show 24™
Curriculum me how they are 7.15 am Wed
Tracker using the Curriculum 29th
every day Tracker for lesson
planning and daily
teaching, and discuss
any problems and
suggestions with it.
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AGREED ACTION TO COMPLETE IN THE NEXT 2 WEEKS

WHAT HOW WHO signed: WHEN WHERE

1.3 Term 2 Tracker Activities

Activity 1: Get to know your tracker (20 minutes)

1. As an HOD, you have been approached by teachers in your department. They feel
that the tracker satisfies all the requirements of a lesson plan hence their request to
stop submitting lesson plans. What will your response be to this request?

2. Your grade 9 natural sciences teacher is on track with his lessons as per the tracker.
In which week of term 2 will the investigation on the neutralisation of vinegar with
bicarbonate of soda (base) be taught?

3. If the teacher is using the solutions for all textbooks, use the tracker to tell on which
pages of the CAPs and teacher guide and learner books will the information (2) be
found.

4. Where will teachers find additional information and ideas for extension in the tracker?
Give the page number.

5. Some columns in the tracker under learner books and teacher guides do not have
page numbers but have an asterisk (*). What does the asterisk indicate?

6. Additional worksheets have been provided at the back of the tracker as printable
resources. Which sections of the natural sciences content will these worksheets
assess?

7. Other natural science textbooks which are not CAPS aligned can be used as additional
material for lesson preparation. How can the teacher use the tracker to see to it that the
information from those textbooks is relevant to content to be taught?

8. The laboratory is an ideal place for learners to engage in scientific investigations. The
very same laboratory can be a place where learners sustain serious injuries. It is
important that the learners are well disciplined and do not play around with equipment
and materials in the laboratory. What activities are suggested to conduct a successful
practical activity? (Refer to grade 9 tracker p. 11).
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2.1Chemical formula/e (CAPS p.41 & 63)
By working through this subunit, you should be able to:

» Use periodic table to identify chemical symbols of the elements

» Write chemical formulas

» Name molecules and compounds
There are many different types of chemical formulae. Chemical formula are commonly used
as a shorthand way to show:

» the number and type atoms in a compound and
» the number of atoms in a molecular element.

Elements & Molecular element Compound
Hydrogen H, Water H,O
Oxygen O, Carbon dioxide Cco,
Ozone O3 Glucose CeH 1206

The chemical symbols of the elements are shown in the Periodic table. For example the
element hydrogen is given the chemical symbol H and the element oxygen the chemical
symbol O. In achemical formula the chemical symbol of each element is shown with
subscript numbers which tell us the numbers or ratio of atoms in the compound or
molecular element. For example the compound water has the chemical formula H,O. This
tells us water is made up of two elements, hydrogen and oxygen. The subscript 2 in H,O
tells us there are two parts hydrogen to one part oxygen. Note: The subscript 1 is never but
taken for granted. That is why water has the formula H,O and not H,O; Some elements
also exist as molecules. Molecules are groups of atoms joined together by chemical bonds.
Molecular elements like compounds also have a chemical formula. Examples of molecular
elements include hydrogen, H; and oxygen O,. These are also referred to as diatomic
molecules. The following image shows the relationship between atoms and molecules.
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Atoms

.-’_H\._
@ | ¢ | Periodic Table
\'“-_,-F“;

Elements @
Name | Hydrogen Oxygen Nitrogen Carbon
Molecules
"
Elements Compounds
, carbon —
Name | hydrogen oxygen «  water dioxide ammonia sulfur trioxide
Model @X@ “: ‘ I"/;\I. o
: @ -G
Chemical '
formula Hz2 02 : H20 CO2z MH3 503

Figure 1: Relationship between atoms, molecules and compounds

Adapted from www.chemicalformula.org

Activity 2: Writing chemical formulas

using “arms and link” method (15 minutes)

The 'arms and link' method is a quick and easy way for learners to learn how to write the
chemical formula of compounds. Using this method the chemical formula water molecule
can easily be determined as shown by the illustration below.

H>O

Hydrogen (H) has a combining power of 1.1t has 1 arm. Oxygen has a combining power of

2. It has 2 arms. To link all the arms of
this compound is therefore H,O.

O two H’s must be used. The chemical formula for
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Refer to the Periodic Table and complete the table below:

Chemical Name of a

Elements “Arm and link’ illustration
formula compound

H and N

Na and ClI

Al and O

Sand O

Cand O

Mg and ClI

Caand O

B and O

B and F

CandH

2.2Chemical reactions (Lecture, Questions & ANS-CAPS p.45 &64) (15 min)

By working through this subunit, you should be able to:

» Write both words and symbolic equations for combustion, photosynthesis, respiration
and the reactions of metal with oxygen, reaction of non-metal with oxygen, reaction
of acid with a base (neutralisation), reaction of acid with metal oxide and reaction of
acids with metal carbonates.

» Give description of what happens during chemical reactions mentioned above.

» Link reactions to your everyday experience

CAPS pp. 64-69 and Tracker Term 2 (week 3-7) chemical reactions of metals, non-metals,
acids and bases and allocates four weeks for all reactions.

The relationship between different the different reactions are not always clear and the order
in which content and concept are dealt with might be confusing. The diagram below might
be useful as it seeks to show the link between the different chemical reactions.
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metal oxide + acid — salt + water

metal+ oxygen— metaloxide

metal oxide + water - metalhydroxide
(If metal oxide is soluble)

metalhydroxide+ acid — salt + water
[

non-metal+ oxygen— non-metal oxide non-metal oxide + water — acid

| (e.g. acid rain)

metal carbonate+ acid — salt + water + carbon dioxide (e.g. limestone)
(non-metal oxide)

2.2.1 Combustion

In combustion reaction, oxygen is one of the reactants (Chemistry I, Slotwinsky et al,
Heinemann, 1997). The Penguin Dictionary of Science (Penguin Books, 1979) describes
combustion as a reaction, commonly known as burning, in which a substance combines
with oxygen to produce heat, light and flame. We are all familiar with the burning or
combustion of wood which can represented by the equation:

C(s)+0,(9) - CO,(9)

In which wood is simply represented by C(s). Combustion of liquid fossil fuels in cigarette
lighter can be represented by the equation:

C,H.,(1) +0,(9) — CO,9) + H,0(9)

With the liquid butane first being changed into a gas before combustion. In general, the
products of combustion are carbon dioxide and water.

2.2.2 Photosynthesis

During photosynthesis, visible light from the sun is absorbed by the chlorophyll in the green
plants. Carbon dioxide and water are used to produce oxygen and glucose. The latter is
first step to formation of nutrients. Photosynthesis can be represented by the equation:

CO,(9)+ H,0(g) +sunlight — C;H,,0,(aq)+O,(g)

2.2.3 Respiration

Respiration, or breathing, is a process by which organisms take oxygen from the
atmosphere to oxidise their food to obtain energy. It can be represented by the equation:

C,H,0,(aq) +0,(g) - CO,(g) + H,O(l) + energy
2.2.4 Reaction of metals with oxygen

Metal reacts with the oxygen in the air to produce metal oxides, like magnesium oxide. Here
are some examples for metals magnesium and copper.
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Mg(s)+0O,(g) > MgO(s)
2Cu(s)+0,(g) = 2CuO(s)

2.2.5 Reaction of non-metals with oxygen

Non-metal react with oxygen to produce non-metal oxides. Here are some example for
non-metal sulphur and carbon

Sg(s)+80,(9) —8S0,(9)
C(s)+0,(9) - CO,(9)

Non-metal oxides such as sulphur dioxide and nitrogen oxide are responsible for acid rain.
They dissolve in the water in the clouds to form acidic solution solutions. Acid rain damages
rocks and building, and harms wildlife.

Reactions of metal oxides with acids
The reaction of the metal oxides with acids is often represented by the general word
equation:

metal oxide +acid — salt + water

Several equations can be written with formulae that conforms to this, and descriptions given
of experiments in which a reaction of this type take place.
Examples of balanced equations are:

Na,O(s) + 2HCl (aq) — 2NaCl (aq) + H,O(l)

2Fe,0,(s) +12HCI — 4FeCl,(aq) + 6H,0(1)

Zn0O(s)+H,SO,(aq) — ZnSO,(aq) + H,O(I)

2.2.6 Reactions of acids with metal carbonates

The reaction of acids with metal carbonates can be represented by the general word-
equation:

metal carbonate+ acid — salt + water + carbon dioxide
The production of gaseous carbon dioxide in this reaction is observed as “effervescence” of
the reaction mixture. Metal carbonates are usually insoluble in water or slightly soluble in
water so the reaction is usually between a solid metal carbonate and agueous solution of
acid. The lively escape of small bubbles of gas, when reacting with an acid, is often used in
qualitative test for carbonates. An example of a balanced equation is

CaCO;,(s) + 2HCI — CaCl, (aq) + CO,(g) + H,O(l)

This reaction takes place when we use medication for heartburn, or we dissolve
effervescent tablet in water. In the latter case, the bubbling can be clearly seen.

Activity 2: Understanding simple chemical reactions (30 min)

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.
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b) Write your own definition of what a reactant is in a chemical reaction.

c) Write your own definition of what a product is in a chemical reaction.

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

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:

= . ., &
Oé@+%@ =2

Key:

Atoms Carbon atom | Oxygen atom | Hydrogen atom | Nitrogen atom

Code e % o

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

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

Reactants:

Products:

g) Ammonia (NHs) 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.
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i) 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.

iii)  Apply the background knowledge received in this activity to complete worksheet 10
on p. 118 of the grade 8 tracker

2.2.7 Balancing chemical reactions (NS CAPS Senior Phase (Grade 7-9), -pp.64)

Being able to balance equations is important because it allows you to predict how a
chemical reaction will occur, including what products will be formed, how much will be
produced and how far a reaction will proceed if you know the amount of reactants. Follow
the steps below in order to balance chemical reactions effectively.

Step 1: Apply the Law of conservation of Mass to get the same number of atoms of every
element on each side of the equation.
Step 2: Determine and list the number of elements or atoms on the left (reactants) and the

right hand side (products)

Step 3: Balance metals, followed by non-metal first

Step 4: Balance chemical formulas by placing coefficients in front of them. Do not add
subscripts, because this will change the formulas.

Step 5: balance oxygen and hydrogen last.

COMPILED BY CASME (SACE PR: 10841) FOR PILO



Example:
methane + oxygen gas —» carbon monoxide + water vapour

CH, + 0, —» CO + H,O

Activity 3: Balancing chemical reactions (20 min)
Use the above mentioned guidelines or any other techniques to balance the following
chemical reactions.

1.

N

w

B

v

o

N

®

_Hy(@)+_0,(9) >___H,0(9)
__Ca(s)+___Cly(g)—___CaCl,(s)

_ CH4(9)+_0,(9) > __CO,(9)+__H,0(9)
__Mg(s)+_0,(9) >___MgO(s)
___Fe(s)+_0,(9) > _Fe,05(s)
__Sg(s)+_05(9) > _S0,(9)
_Ny(9)+__Hy(9)—>___NH;3(9)

__NH3(g9)+___0,(9)—>___NO(g)+___H,0(g)
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Elements inventory

_Hy(@)+_0,(9) > __H,0(9)

Reactants

Products

Elements

No. of atoms

No. of atoms

__Fe(s)+_0,(9) > __Fe04(5)

Reactants

Products

Elements

No. of atoms

No. of atoms

__Ca(s)+__ Cl,(g)—__ CaCl,(s)

_Sg(s)+__0,(9) > __S0O,(9)

Reactants

Products

Elements

No. of atoms

No. of atoms

Reactants

Products

Elements

No. of atoms

No. of atoms

— CH4 @)+ _0,(9) > _COx(9)+_H0(9) | | __ Ny(g9)+___ Hy(g9)—>__ NH3(9)

Reactants

Products

Elements

No. of atoms

No. of atoms

Reactants

Products

Elements

No. of atoms

No. of atoms

__Mg(s)+_0,(9) > _MgO(s) ___NH3(9)+_0,(9)>___NO(g)+__H,0(g)

Reactants

Products

Reactants

Products

Elements

No. of atoms

No. of atoms

Elements

No. of atoms

No. of atoms
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Activity 4: The eggshell —an example of a chemical reaction (20 min)

(NS CAPS Senior Phase (Grade 7-9), pp. 45 (Grade 8)
Things you will need

1 egg (hard boiled is less messy if you accidentally break it, but you can use a raw one)
1 cup white vinegar
clear jar or glass beaker

Clear lime water

Procedure

1. Carefully place the egg in a jar or glass beaker. Be careful not to crack the shell.

2. Cover the egg with vinegar. Wait a few minutes.

3. Look closely at the egg (but do not disturb it!), can you see anything happening on the
eggshell?

What is this observation a sign of?

Leave the egg in vinegar for 24 hours.

Carefully remove the egg from the vinegar.

Touch the surface of the egg.

Write your observations.

© N g

Note: Brown eggs are desirable since the contrast is more noticeable, but you may still use
white eggs. Observations become more evident if the egg is left to stand in vinegar for at
least 4 — 5 days.

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?

b) Write a short paragraph to explain what happened to the eggshell?

c) In the space provided below, draw and label pictures of what the contents of glass
looked like before and after the investigation.

COMPILED BY CASME (SACE PR: 10841) FOR PILO



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.

i) Write a balanced chemical equation for the reaction of the eggshell and vinegar.

d) What test can be done to prove that the gas formed in the above reaction is carbon
dioxide?

e) Referto CAPS document, pp. 10-11 to answer the questions below:
i) ldentify at least five cognitive and practical process skills that learners will develop
from the above experiment.

ii) What specific aim(s) does the eggshell experiment addresses?

Activity 5: The decomposition of copper chloride — another example of a chemical
reaction (30 min) (NS CAPS Senior Phase (Grade 7-9), pp. 41)

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?
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2. What colour are the graphite electrodes?

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. N
4. Connect the tops of the electrodes to the ends of
the battery using the wire lengths. G B
5. Allow the reaction to proceed for a few minutes and ~ given of SR din]
observe what happens. nee ’ deposited
6. When the reaction has proceeded for o= &
approximately 10 minutes, the wires can be solution

disconnected and the set-up disassembled.

Observations:

1.

After the reaction had proceeded for a few minutes, what do you observe on the surface
of the two electrodes?

2. Atthe end of the experiment, what colour was the copper chloride?

3. How did the appearance of the graphite electrodes change?

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

2. Do you think that some of the copper chloride may have changed into something else
during the reaction? Explain why you think so?

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?

4. Do you know what the reddish-brown coating on the second electrode is? Hint: Which

metal has that same characteristic reddish-brown colour?
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5. How do we know that a chemical reaction has occurred?

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

Activity 6: Reaction metals with oxygen NS CAPS Senior Phase (Grade 7-9), pp. 65

(30 min)

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 weight

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. 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.

5. Weigh the pan and steel wool and record the mass.
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Data and Observations

1. Weight of the empty pan g

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

3. Initial weight of the steel wool (#2-#1) g

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

5. Weight of the steel wool after heating (#4-#1) g

6. Difference between the weight of the steel wool before and after heating (#5-#3) g

Questions
1. What kind of change took place?

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).

3. Write a balanced chemical equation for the burning of steel.

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 metal.

2. How are the equations for the burning of steel wool and similar?

3. How can the oxidation of a metal (sometimes called corrosion) be prevented?
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2.2 Acids and bases and pH values (NS CAPS Senior Phase (Grade 7-9), p. 67)

Subunit outcomes

At the end of this subunit you should be able to:

Explain the structure of an acid and base

Understand the concept of pH and the role of universal indicators

Show deeper understanding of how acids/bases and indicators works
Understand the concept of neutralisation and understand its role in our lives

VVVYY

Acids and bases are important in many household and daily application. The food we eat,
the cosmetics we use and the cleaning products we use all have specific pH values. How
pH of a product does makes it effective? What are the benefits and danger of pH of various
substances? If we understand the pH of these substances, we can use them more
effectively. For example, many cultures, use the acidic and basic natures of certain plants to
heal stomach complaints and skin problems. Acids taste sour, feel rough on the skin, and
some acids are dangerous to taste or feel. Bases taste bitter, feel slippery, and some bases
are dangerous to taste or feel. Substances are neither acidic nor basic are called neutral
substances. pH is a measure of how acidic or basic a substance is. The pH scale ranges
from 1 to 14. We can use chemical indicators to tell us whether the substance is acid, base
or neutral as shown in the Table below

Indicator Colour in acid (pH 1-6) | Colour in neutral (pH 7) | Colour in base (pH 8-14)
Universal indicator | Red, orange, yellow Green Blue, violet, purple
Red cabbage water | Red, pink Violet, purple Blue, green, yellow
Red onion water Red Violet Green
Turmeric water Yellow Yellow Red
Phenolphthalein Colourless Colourless Pink, red
Bromothymol blue | Yellow Green Blue
Red litmus paper Red Red Blue
Blue litmus paper Red Blue blue

Activity 7: Investigation into pH (20 minutes)

Table A below shows the pH values in different parts of the digestive system.
Table A

Organ pH Range
Mouth 6.5-7.5
Stomach 2

Small intestine { 7.5-8

A scientist tested 3 different enzymes to find out how they reacted in different pH’s. Table B
shows his data.

(Note: Rate of enzyme activity was measured in grams of product produced per minute by
the enzyme i.e. g/min.)
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Table B

Rate of enzyme activity (g/min)

pH Enzyme A Enzyme B Enzyme C
1 100 0 0
2 250 0 0
3 80 0 0
4 10 10 0
5 0 60 0
6 0 180 60
7 0 260 180
8 0 20 260
9 0 0 20
10 0 0 0

The scientist knows that the three enzymes are:
Salivary amylase — secreted by the salivary glands in the mouth.

Pancreatic proteinase — secreted by the pancreas into the small intestine.

Gastric proteinase — secreted by the stomach.

Unfortunately, the scientist cannot remember which set of data (Enzyme A, B and C)
corresponds with which enzyme. Help him to solve his problem by doing the following:

1. Draw a graph showing the data in Table B.

3504

3004

Rate of enzyme _ |

activity (g/min) ~

200

150

1004

50

4 5

pH

1. From the graph, work out which enzyme is which and label it clearly on your graph.

2. We talk about the stomach having a ‘pH of 2'. What does the term ‘pH’ mean? Write a
paragraph to explain what the term means. Your answer should include a discussion of
what acids and bases are, as well as what pH and the pH scale means.
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Activity 8: UNIVERSAL INDICATOR AND RED CABBAGE INDICATOR (30 min)

The purpose of this investigation is to determine whether universal indicator and red
cabbage can be used to show whether one substance is more acidic or basic than another.
Investigative question:

HYPOTHESIS:
What do you think the answer to the investigative question is? You should try to make a
prediction.

IDENTIFY VARIABLES:
What would you be changing in this investigation? What is this variable called?

What will you be measuring in this investigation? What is this variable called?

What would you keep the same the same? What is this variable called?

MATERIAL AND APPARATUS
A small container (test tubes or yoghurt tubes) containing the following substances:

Clean water

Soda water

Vinegar

Lemon juice

Sugar solution (1 tablespoon dissolved in a cup of water)

Baking soda (bicarbonate of soda) (1 tablespoon dissolved in a cup of water)

Handy Andy (a tablespoon dissolved in a cup of water)

Any other substances commonly used at home that are not dangerous. Do not use strong acids,
bases, or bleach. Suggestions include: tea, coffee, rooibos, milk, tartaric acid, salt water, and sprite
Universal indicator

Read cabbage indicator

Glass or plastic rod (plastic teaspoons or straws also wok well)

White tile or sheet of A4 printer paper
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METHOD

1. Use a small strip (1 cm long) of universal indicator for each substance that you will be testing. Place
them on a sheet of paper or a white tile.

2. Dip a glass rod or a straw into the first solution and a transfer a drop of it to the first piece of universal
indicator. Does the paper change colour? Write the colour of the paper with each substance in your
table, in the appropriate place.

3. Compare the colour of the test strip with the colour range on the packaging of the universal indicator

paper roll to find the pH of the solution. Write this in your table as well.

Rinse the straw thoroughly with water before testing the next solution. Do so every time you move

from one solution to the next.

Test all solution and record their colours

Test the solution again with the red cabbage indicator paper

Use a small strip (2 cm long) of red cabbage paper for each substance that you will be testing.

Dip a fresh piece of paper into each of the test solutions and place it on the tile or white paper to dry.

For each test solution, write the colour of the red cabbage paper in the table in the appropriate place.

B

©No o

RESULTS AND OBSERVATION

Substance Colour with universal pH of the Colour with red cabbage
indicator substance paper

Water

Soda water

Vinegar

Lemon juice

Sugar water

Baking soda

Handy Andy

Aspirin

Dish washing liquid

1. Sequence the substance that you tested according to the colour change of the
universal indicator, from the most acidic (darkest red) to the most basic (purple)

pH 12113 14

RED

1
Stjong

2. Which of the test substances are acids?

3. Which of the test substances are bases?
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4. Which of the test substances are neutral substances?

5. Which substance is the strongest acid?

6. Which substance is the strong base?

7. Count all different colours that were possible with red cabbage.

8. What colour(s) did the red cabbage paper turn in the test substance that were acids?

9. What colour(s) did the red cabbage paper turn in the test substance that were bases?

10. What colour(s) did the red cabbage paper turn in the test substance that were neutral?

11. Do you think red cabbage indicator can be used to actually measure pH?

CONCLUSION
What is you conclusion(s)? (Here you should answer the investigative question)
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2.3 Density, mass and volume (CAPS p.43)

The mass of an object or a substance tells us how much matter it consists of. The greater
the mass of an object, the more matter it contains. Mass is measured in kilograms (kg).
When we measure the mass of small objects or small amounts of matter we often measure
in grams (g) or even milligrams (mg).

* 1 kilogram = 1000 grams.
* 1 gram = 1000 milligrams.

How many milligrams are in one kilogram?

The amount of space that an object occupies is called its volume. Volume is measured in
litres and is calculated by multiplying the length, width and height of an object. A litre is
the space inside a cube that is 10 cm wide, 10 cm long and 10 cm deep.

o

10cm

\/

10 cm 10cm

Density is a measure of how much mass of a material fits into a given volume. We say
density is the ratio of mass to volume. We can write a mathematical relationship to show

this ratio as follows:
) mass
Density = ———

volume
If we have two materials with the same volume, the material with a higher mass will be
denser. It will have a higher density. We can think of density as the 'lightness' or

'heaviness' of objects of the same size.

Activity 9: Comparing densities of different materials (10 min)

You are given the following materials (sand, flour, water and air). Refer to Grade 8 tracker
pp.10 & 11 and the CAPS document pp.11 & 12 to design the activity in which you will
determine which material has the highest density.

NB: You do not need to conduct the investigation, but you have to discuss how you will
conduct it. Work in groups to plan the steps you will follow to do this investigation. Consider
the following questions as you plan your investigation.

1. Which variables must be kept constant to make this a fair test?

2. What is the independent variable? (i.e. what is it that you have control over to
change in this investigation?)

3. What are the dependent variables? (Which variables will you be measuring?)

4. How are you going to record your results?

5. Summarise each step in sequence and number each step.
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The following rubric can be used to assess your practical investigation

Assessment criteria

0

1

2

3

Aim

Not stated or
incorrect

Not clearly stated

Partially stated

Clearly stated

Hypothesis Not able to Able to hypothesise, Clear hypothesis
hypothesise but not clearly

Materials & Not listed or Partially correct Correct

apparatus incorrect

MetHoD None Confused, not in Partially correct Clearly and correctly

order/ incorrect stated

Results and No results Partially correctly Accurately recorded but | Correctly and

observations recorded or recorded not in the most accurately recorded in
incorrectly appropriate or specified | the most appropriate or
recorded way specified way

Analysis or No understanding | Some understanding Understands the Insightful

discussion of the of the investigation investigation understanding of the
investigation investigation

Evaluation No attempt Partially correct Correct, but superficial Critical evaluation with

suggestions

Neatness of report Untidy Tidy Very tidy

Logical Not logical Some of report is Report is logically Report is very well

presentation of logically presented presented presented

report

Total

2.4Group discussion and feedback (30 min)

Answer the following questions in your group. Appoint one person to write down the

answers:

Each group should give feedback to all the attendees about their answers to one of
the points below:
1. What is the aim of the activity?

How does it support the content?

2
3. List all the process skills that learners develop in the activity.
4

Make a list of all the chemicals and apparatus and material you need to do the
activity in a class of 40-50 learners.
5. Include exact quantities. Say where you will find each item or how you are
going to prepare it. Make a list of precautions you have to take or measures
you have to put in place to prevent accidents when the activity is done in a
class of 40-50 learners. Specifically pay attention to how you are going to
keep the class under control.
6. How will | use Tracker document more effectively to plan these activities?

2.5Evaluation and Reflection on a way forward (20 min)

2.6 References

www.chemicalformula.org
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Siyavula ‘curious learners book A’ Grade 8
Siyavula ‘curious learners book A’ Grade 9
Natural Sciences solutions for all, Learner book, Grade 8
Natural Sciences solutions for all, Learner book, Grade 9
Natural Sciences Tracker for Grade 8 Term 2

Natural Sciences Tracker for Grade 9 Term 2

Natural Sciences CAPS senior phase (Grades 7-9)
Chemistry I, Slotwinsky et al, Heinemann, 1997
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