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The purpose of this study guide is to provide further explanation and consolidation
of the concepts explained in the Via Afrika Grade 12 Mathematical Literacy
Learner’s Book. This guide is not a substitute or a replacement for the Learner’s
Book and should not be used in isolation of the Learner’s Book. Rather, this guide
aims to provide further explanation of the key concepts dealt with in each chapter in
the Learner’s Book and more opportunity for practice and consolidation through the
inclusion of additional questions. These questions will still draw on the contexts and
resources used in the Learner’'s Book but focus on different areas of application.
This guide will also make more explicit the connection between the contents of
each chapter in the Learner’'s Book and the curriculum as outlined in the CAPS
document. In this regard the study guide will help teachers to become more familiar
with the contents of the CAPS curriculum document.

The study guide is made up of two parts.

* Part 1 provides additional explanation of the concepts, skills and contexts
discussed in the teaching/theory component of the Learner’s Book.
Additional questions and exercises for consolidation of the selected
concepts, skills and contexts discussed are also included.

* Part 2 provides totally new Paper 1 and Paper 2 practice examinations with
analysis. These are in addition to the ones included on pages 308-318 in the
Learner’s Book.
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Conversions, is part of the Measurement Topic. The content and specific skills
associated with working with this section are drawn from pages 62-63 in the CAPS
document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to:

* convert between different systems of measurement, e.g. solid to liquid
conversions, including:
g and/or kg to ml and/or litres
cm? and m? to litres
mm?, cm® and m* to ml and litres.
* express ratios in different formats and use them to determine missing amounts
(from the Basic Skills Section).

" )

* Learners need to be able to work in the context of complex projects in both
familiar and unfamiliar contexts (e.g. determining quantities of materials needed
to build an RDP house).

* Calculations involving conversions, especially between different systems, use
the concept of rates as found in the Basic Skills Topic on Numbers and
calculations with numbers.

$ / 9 $

« In everyday life volume is expressed in litres.

e When volume is calculated it is usually in cubic units (cm® mm?® m?).

- Conversions between these two formats will always be given:
1cm®=1ml, 1 =1000ml, 1m®=1kl
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The container alongside is roughly in the shape of a rectangular = ‘zx/
o

box. Therefore its volume = x b x h
=20cm x 20 cm x 5 cm
=2 000 cm®

v

Using the conversions 1 cm®=1mland 1 000 ml =1 :
1 000 cm® =1 litre
x 2 C D x 2
2 000 cm® = 2 litres ()

/ 3 $

« Areais calculated in square units (cm?, mm?, m?).

e To calculate the volume of paint or other liquid needed to cover a surface,
we use a spread rate. This tells us how much area a litre of paint (or other
liquid) can cover. The spread rate will always be given (e.g. 7 m? per litre).

e The spread rate depends on:

0 the type and thickness of the paint (or other liquid)
O the texture (roughness) of the surface to be covered
O how absorptive the surface to be covered is.

0- &

A weed pesticide states that it requires 60 ml of 20m
concentrate for 100 m? of land area. What volume
of pesticide will be required to treat the area
alongside?

[EY
N
3

Area = length x breadth
=20mx12m
=240 m?

Pesticide required: 60 ml : 100 m?
x 2.4 x 2,4 (+ 100 x 240)
144 ml: 240 m?

€
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« The ratios are always given. They can be given in two ways:
Visually:

cement concrete sand

150 kgl
1

1 bag 1'/; wheelbarrows 1/, wheelbarrows

To make 1 cubic metre of concrete you will need: 7,7 bags cement + 0,62 cubic metres sand + 0,62 cubic metres stone.

or, in a ratio:

cement concrete sand

medium-strength
concrete

- Both representations show the same ratio. However the visual one is easier
to access for large volumes where a builder is using a wheelbarrow (e.g.
pouring concrete for a floor), while the number ratio is for smaller volumes
(e.g. pouring concrete for a small step).

0- &
Using the above ratios, how much stone will be required to mix with y a bag of
cement? (Note: 1 bag of cement has a volume of 35 litres.)

Using the pictorial version: 1 bag mixes with 1  wheelbarrows of stone.
So 1 bag mixes with 1,25 wheelbarrows of stone.
So y a bag will need y x 1,25 = 0,625 wheelbarrows.
Using the ratio version: 1 part of cement mixes with 2y parts of stone.
y bag of cement = y x 35 litres = 17,5 litres of cement.
17,5 litres cement will need 17,5 x 2,5 = 43,75 litres stone.

Which is better? 0,625 wheelbarrows seems a rather difficult amount to
measure. However a normal bucket often holds about 5 . So 43,75 litres is
approximately 9 buckets in volume.

For smaller amounts, it seems better to use the ratio, however if there were 3 bags
of cement it would be much faster to measure the sand and stone with a
wheelbarrow!
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The content of this section on Working with travel timetables and tide tables, as
part of the Measurement Topic, is drawn from pages 53-54 in the CAPS document.
The specific skills associated with working with time are described on pages 62-63
of the CAPS document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to:

* read, record and perform calculations involving time values, including:
timetables, transport timetables and tide timetables.

" )

* Learners need to be able to work in the context of complex projects in both
familiar and unfamiliar contexts (e.g. Timetable for a road trip or ferry ride).

* Calculations involving timetables are also used in the topic Maps, plans and
other representations of the physical world in order to plan journeys.

The table below shows a comparison of the different types of time-based resources
that can be used to plan a journey. These are dealt with in Section 2 in the
Learner’s Book:




5 ( ( (
. #
"g )
! !
. (") &%
i # "oy # "
# # (!
i "o
L3 ") ) .
(y " %
"0 + "e !
- 1 1
% & 1
")
( ( ( (
« 2" 4
e 4 4 !
1w -
) 5
%
)
2 !
o
LI
0t
) #
%
R L)
0- &

A full, integrated example which uses the resources mentioned in this section is

explored in Chapter 5. Each of the resources mentioned above are explored in the
additional questions below.
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The content of this section on Tariff systems and break-even analysis, as part of
the Finance Application Topic, is drawn from page 50 in the CAPS document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to compare two or more different options for a tariff system to determine the
most appropriate option for individuals with particular needs by:

- performing calculations

= drawing graphs to represent the different options and interpreting the points of
intersection and other regions on the graphs in relation to the context.

" )

* Learners need to be able to work in the context of larger projects that take place
in the household, school or wider community. These could include several
contexts (e.g. municipal tariffs, telephone tariffs, transport tariffs, bank fees,
etc.).

* Drawing and interpreting graphs draws on the skills in the patterns, relationships
and representations section of the basic skills topic.

When comparing two or more tariff systems (e.g. water tariffs, cell phone contracts,
electricity systems, etc.), a standard approach can be used:

0- &

Here are three contract options for a different photocopier supplier than the one
mentioned in the Learner’s Book:
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To calculate the total monthly cost for contract 1, we need to add the
to the made. We
can therefore express this situation with the following formula:
Contract 1:
Monthly cost = + R0,30
0 3 (1] —
" " % "
n ! n n
n 0
/0 " % ! b
# mn " !
! %
n ! n n # % (ll ’

Contract 2:

e |If 400 copies (or less) are made using contract 2, then only the monthly rental
fee of R850,00 will be paid.
e However if more than 400 copies are made then we would adjust the monthly

cost formula to look like this:

Monthly cost =

03 (1]

%

+ R0,20

Contract 3:

e |f 800 copies (or less) are made using contract 3, then only the monthly rental
fee of R1 150,00 will be paid.

e However if more than 800 copies are made then we would adjust the monthly

cost formula to look like this:

Monthly cost =

+ R0,10 x (no. of pages copied — 800 copies)
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Considering the three options, the following observations can be made:

& ) &

e Optionl: There is only one graph portion and it will be a straight line graph due

e Option 2:

(0}

e Option 3:

(0]

to the constant tariff being applied.

There will be two sections to the graph:

The first section will be constant graph due to one amount being
charged with no tariff applied. This will continue until 400 copies.
The second section will be a straight line graph starting just after 400
copies due to the constant tariff being applied.

There will be two sections to the graph:

The first section will be a constant graph due to one amount being
charged with no tariff applied. This will continue until 800 copies.
The second section will be a straight line graph starting just after 800
copies due to the constant tariff being applied.

To aid in drawing the graphs, draw a table with the important values as the
independent variable. The important values are where the changes in each option
occur. Then fill in some other values in between to make drawing the graph easier:

Cost table for photocopy contracts

Copies ( 200 400 401 600 1000
Contract 1 R600 R660 R720 R720,30 R780 R840 R840,30 R900
Contract 2 R850 R850 R850 R850,20 R890 R930 R930,20 R970
Contract3 | R1150 | R1150 | R1150 | R1150 R1 150 R1 150 R1 150,10 R1170

Drawing the graph we see that we have a problem

because we need to see where the options cross each

other:

Photocopy contract options

1400 -

1200 |

1000

800

600/

400

200

0

=T

0 100 200 300 400 500 600 700 800 900 1000

= Option1
= QOption 2
-Option 3



So, by continuing the number of copies to 4 000, we get a much clearer graph of
the three options:

Option 3 changes at Photocopy contract options
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Photocopy contract options
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Region 1 Reglon 2 _ Reglon 4

e Option 1is the Option 2 is the Option 2 is still the Option 3 is the
cheapest until cheapest between cheapest between cheapest between
1 700 copies 1700 and 2 350 2 350 and 3 000 after 3 000 copies
(R1 110). copies (R1 110 to copies (R1 240 to (R1 370).

e Option 2 is the next R1 240). R1 370). e Option 2 is the next
cheapest. * Option 1isthe next | ® Option 3 is the next cheapest.

cheapest. cheapest.

The values for the number of copies can be read off the graph and then substituted
into the formulas to get the Rand-values.

© &7(8 )

Once the analysis is complete, the regions can assist in making decisions.

0- &

A small business estimates that they will make between 1 500 and 2 500 copies
per month. Which option should they choose?

Answer: 1 500 copies occurs in Region 1 where Option 1 is cheapest, but if the
business is going to use up to 2 500 copies then Option 2 will ultimately be better
as it will allow them to make more copies than their minimum in a more cost
effective way.
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The content of this section on Income-and-expenditure statements and budgets, as
part of the Finance Application Topic, is drawn from pages 51-52 in the CAPS
document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to analyse the income and expenditure statements and budgets for small
businesses and larger organisations (e.g. government) by:

= analysing and preparing income-and-expenditure statements and budgets for a
small business (e.g. a spaza shop).

- analysing (not preparing) the income and expenditure statements and budgets
for a large organisation.

* Learners need to be able to work in the context of larger projects that take place

in the household, school or wider community. These could include several
contexts (e.g. a small business or a larger corporation).




This section follows on from similar discussions in Grade 11, but the context now
expands to include national statistics. The two documents that are examined in the
Learner’s Book are the budget and the income-and-expenditure statement. Here is
a summary of the two documents as used in the context of the government.
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The content of this section on Running a small business, as part of the Finance
Application Topic, is drawn from page 51 in the CAPS document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to analyse the income and expenditure statements and budgets for small
businesses by:

= analysing and preparing income-and-expenditure statements and budgets for a
small business (e.g. a spaza shop or fudge business).

" )

* Learners need to be able to work in the context of larger projects that take place
in the household, school or wider community. These could include several types
of small business.

* The skills involved in analysing the operations of a small business draw on
several sections of the Finance Topic (including financial documents, break-
even analysis, profit/loss, etc.)




The aim of any business is to make a profit and it is with this aim in mind that the
previous two sections can be used when running a small business.

&

In order to make a profit, all of the costs need to be matched by income. There are
three types of costs: start-up costs, monthly costs and production costs (cost price).

- e

Start-up costs

O O O 0O OO

Include:
Electrical appliances
Equipment
Furniture
Shop fittings
Computer equipment

Other once-off expenses
These are normally covered by ch is paid back monthly.

Monthly
Operating costs

O 0O O O O O o

Include:
Rent
Loan repayments
Water & electricity
Transport
Advertising
Salaries/wages

Other monthly expenses

Production
costs

(0]
(0]
(0]

Include:
Ingredients/raw materials
Packaging
Other expenses incurred on a day-to-day basis in the direct
production of the item or service.

) #

-&

A budget for a small business estimates the expected costs based on other similar
businesses or historical data (as the business becomes more established).

An Income-and-expenditure statement reports the actual expenditure and income
and is used to more accurately analyse and prepare a budget.




#

In terms of a retail business (which sells goods), the main source of income is from
sales of the items. Determining the Selling Price becomes very important in order
to make a profit. Selling price is the price that a product or service is sold for.

Other sources of income include:

e renting or sub-letting part of the business property
- advertising for other businesses
- other activities that cause money to come into a business.

6

The break-even point for a business is when the income generated equals the
total costs for that business for the month (or individual project).

At the break-even point: Income = Costs

Note: At the break-even, the business is just covering the costs. The business
needs to make more than the break-even in order to make a profit.

Profit = Total Income — Total of all costs
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Comparison of bags of sugar
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The content of this section on Making sense of national and global statistics, as
part of the Data Handling Application Topic, is drawn from pages 83-86 in the
CAPS document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to:

® summarise, represent and analyse data that contain multiple sets of data and
multiple categories (e.g. working with vehicle statistics containing information on
the number of different types of non-roadworthy vehicles in each province in
South Africa).

= work with data that contains complex values (i.e. values expressed in millions or
large data values) for which estimation may be necessary to determine values
on graphs and in tables.

= work with data that also relates to national and global issues.

" )

* The scope of the data should include the personal lives of learners, the wider
community, national and global issues.

* Some of the data representation and interpretation should include some skills
from the Basic Skills topic (e.g. percentage, etc.).

In this section there are no new skills. Rather, the existing skills are applied to more
than two sets of data and more than two categories of data. These are applied to
more complex sets of data which deal with national and global statistics.
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The content of this section on Summarising data using quartiles and percentiles, as
part of the Data Handling Topic, is drawn from pages 84-85 in the CAPS document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to:

= work with quartile and percentile values, together with various measuring
instruments in the following contexts:
O growth patterns of a baby/toddler
O health status of a child using Body Mass Index values
0 analysing the performance of a group of learners in a test/exam.

- )

* The scope of the data should include the personal lives of learners, the wider
community, national and global issues.

* Some of the data representation and interpretation should include some skills
from the Basic Skills topic (e.g. percentage, etc.).

Two sets of data can be compared by looking at their measures of central tendency
(mean, median and mode), but they do not always give the full picture. In Grade 12,

a more complete analysis is required.

0- &

Here are final exam results (in percentages) for two groups of matrics (grade 12’s):

Group 1: 28 36 37 42 48 52 53 55 56,58 59 60,61 62 63 63 65 78 79 93 97

Group 2: 50 52 53 54 54 54 57 58|58 60|63 63 64 65 65 66 72 81

Which group performed best? One way of analysing this is to calculate the
measures of central tendency for each group:



Method

Group 1

Group 2

Total of all data

1245 +21=59,3%

1089 + 18 = 60,5%

Mean
No. of data
Middle value in The value in the middle | There are two values in
an ordered data | of the data: the middle of the data, so
Median set. 59 0% we average them:
(58 + 60%) + 2
= 59,0%
Mode Most frequent 63% 54%
value

Mean According to the mean, Group 2 performed slightly better than
Group 1. However, it is not enough of a difference to say that they
performed significantly better.

Median Both Group 1 and Group 2 have the same median so this measure
could not decide between them.

Mode According to the mode, Group 1 did better, but in this type of data,
mode is not a useful measurement. There are too few of the modal
data to declare it to be a good indicator.

Mean This averages the total of the data by the number of pieces of data
and is the most used measurement, but it is strongly affected by
outliers (a piece of data that is either much larger or smaller than
the main body of data)

Median This is the most accurate measure of the centre of the data, but it
can be very difficult to calculate with a large dataset.

Mode This is often not a useful measure of the ‘average’. It is only useful

when the data is categorical (e.g. shoe sizes or favourite colours).

So the measures of central tendency are not enough to obtain a clear picture. At
best, they are saying that the two groups performed equally well. However, if we




look at the data without performing any calculation, we can see that Group 1 has
two very high results but also some very low results. The spread of results can give
us a clearer picture:

&

There are four measures of spread: range, quartiles, inter-quartile range and
percentiles.
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This method has been addressed in previous grades:
Range = Maximum value - Minimum value

Group 1: Range = 97% - 28% = 69%
Group 2: Range = 81% - 50% = 31%
Analysis: Group 1's results are very spread out. This indicates a wide spread
of ability (i.e. some learners did really well, while others performed really badly).
Group 2 has a much smaller range and so they are of a similar ability. However,
this does not tell us how well (or badly) the group has done (e.g. if the maximum

was 41% and the minimum was 10%, the range would still be 31% even though
these results are clearly much worse than Group 2’s results).

>

Quiartiles are, as their name suggests, values which occur a quarter of the way
through the data. While the median divides the data in half and allows us to see
which the middle value is, quartiles divide the data into quarters. In order to
calculate the quartiles we ignore the median value of the dataset.

Here is a data set with an odd number of data values:

Bottom half of the data Top half of the data
(without thg median) (without tDe median)
' N N\

Group 1: 28 36 37 42[48 52 53 55 56 58 59,60 61 62 6363 69 78 79 93 97

!

Quartile 1 Median Quartile 3
The middle valuesof the Also referred to as The middle of the top half of
bottom half of the data: “Quartile 2" the data:

(48 + 52) + 2 = 50% (63 + 65) + 2 = 64%



Here is a data set with an even number of data:

Bottom half of the data Top half of the data
A A

s ~N ~
Group 2: 50 52 53 54[54]54 57 58 58|60 63 63 64[65]65 66 72 81

Median
Due to it being an :
i Quartile 3
Quartile 1 i average of two The middle number: 65%
Due to the number of data in values, we simply . 0

the bottom half being an odd  gp|it the data in half
number, we simply find the
middle niimbher: 5494

e Quartile 1 is the value of the way through the data. This means that 25%
of the data is below it and 75% of the data is above it.

e Quartile 3 is the value of the way through the data. This means that 75%
of the data is below it and only 25% of the data is higher than it.

Analysis: Group 1 Group 2
Bottom 25%
28% to 50% 50% to 54%
of the data
Top 25% of
64% to 97% 65% to 81%
the data

The bottom quarter of Group 1 scored at most 50%, while the bottom
guarter of Group 2 scored at least 50%, but at most 54%.

The top quarter of Group 1 scored at least 64% which is almost the
same as Group 2, but Group 1's results were as high as 97%, while
Group 2’s results peaked at 81%.
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This is a measure of spread of the middle 50% of the data.
IQR = Quiartile 3 - Quartile 1

Group 1: IQR = 64% - 50% = 14%

Group 2: IQR = 65% - 54% = 11%

Analysis:  We can see that although Group 2’s range was very large, the IQR is
much smaller indicating that the middle 50% of the group is of a
similar ability. The same can be said of the ability of Group 1 as it
also has a small IQR.

This indicates that Group 2 has some strong candidates and some
weaker candidates, but overall the group is of a similar ability.

Group 1 is generally a group of similar ability because it’s range is
also relatively small.

A &

Looking at the calculated values can be a bit confusing at times and so it is often
easier to see them in picture form:

MEiskerJ [Box (represents IQR) | [Whisker |

t At~
[Min =28] [@:=50] Median=59] [iz62 ]
Browp2] T —
Z

0 10 20 30 40 50 60 70 80 90 100
Marks (%)

Analysis:  The box-and-whisker plot provides the same information we have
worked with but now it is much easier to see that Group 1 has a
compact middle 50%, while the top 25% and the bottom 25% are
very spread in terms of ability.



It is also easier to see that Group 2 is much closer in ability and also
that the middle 50% of the group is slightly better than the middle
50% of Group 1, but Group 1 has more higher ability learners (the
top 25%).

Conclusion: While neither group is necessarily better than the other one, each of
the two groups is stronger in a certain area (Group 2 is more
consistent, while Group 1 has more higher ability learners).

96

A final measure of spread is percentiles. As the name suggests, percentiles divide
a group of data into a hundred equal parts.
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A student earned a mark of 73% for an exam and it is in the 92nd percentile of the

grade.

This means that 92% of the grade obtained a mark of 73% or less for the exam and
only 8% of the grade achieved a mark that was higher than (or equal to) 73%.
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Growth charts are a series of percentile curves that are drawn from data taken from
thousands of children and then plotted.

0- &

The following growth chart compares the age to height for girls aged 2 to 20 years.

The following meanings apply:

3rd:  This is the curve of the 3rd percentile of heights for the various ages. This
means that any girl whose height is below this curve has a height which is
shorter than the 3% of all of the data collected for that specific age.

50th: This is the curve of all of the medians for each of the ages.

90th: This is the curve of the 90th percentile of heights for the various ages. This
means that any height above it is taller than 90% of the data collected for
that age group.

Consider the portion of the growth chart below (the original can be found in the
Learner’s Book on page 82).
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The vertical lines allow us to read off the various values for a certain age of girl. In



the above example, a girl of 9-years-old is chosen. If we follow the vertical line we
can see where it meets the various percentile curves and read off the values on the
scale at the side of the graph:

Percentile 3d | s | 10™ | 25" | 5o | 75 | 90 | 95t | 97t

Height (in cm) 121 | 123 | 125 | 129 | 133 | 137 | 141 | 144 | 146

* Therefore if a 9-year old had a height of 124 cm, her height would be
between the 5" and 10" percentiles for her age. In other words, she would
be considered short for her age.

* Consider the girl who is 12 years and 6 months old and who is 151cm tall.
On the growth curve her age and height meet at the point marked X. Her
height lies between the 25" and 50™ percentile growth curve. A ‘normal’ (or
‘average’) girl would have a height that fell between the 25" and 75"
percentile (in the middle 50% of the data). So this girl is ‘normal’ although
she is at the shorter end of the range for her age.
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The content of this section on Develop opposing arguments using the same
summarised and/or represented data, as part of the Data Handling Topic, is drawn
from page 87 in the CAPS document.

As stipulated in the CAPS document, Grade 12 learners need specifically to be
able to:

* compare different representations of multiple sets of data and explain
differences.

= develop opposing arguments using the same summarised and/or represented
data.

- )

* The scope of the data should include the personal lives of learners, the wider
community, national and global issues.

* Some of the data representation and interpretation should include some skills
from the Basic Skills topic (e.g. percentage, etc.).

It is often possible to interpret statistical information in different ways. People
present or justify different viewpoints based on their interpretations. In this section
we will explore the ways in which the same information can be interpreted
differently by different groups.

Consider the graph to the right.
It is found in the Learner’s Book
on page 78. This graph of
learners’ results could be
interpreted in various ways:

No. of learners
O = N W Hh OO N © ©

mClass 1
mClass 2
EEE I INEE

0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100
Mark



Correct Interpretations:

9
8
0 7
g6
85
5 4
23
2
1
0

‘Class 1 did much worse than Class 2 because Class 2 does not

Looking at the first half of the graph only:
I I I I| have any marks less than the 40% — 49% range.’

0-19 20-29 30-39 40-49

mClass 1
muClass 2

‘Class 2 did much better than Class 1 because Class 1 does not
| g § | have any mark higher than the 60% — 69% range.’

50-59 60-69 70-79 80-89 90-100

| Looking at the second half of the graph only:
Il

Mark

No. of learners.
CAaNWAONON®O

mClass 1
mClass 2

‘Class 2 is more consistent than Class 1 because their values are

| I Considering the whole graph:
I I I'I I X grouped closer together.’

0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100

Mark

All of the above are correct interpretations which are drawn from a selective view of
the information.

Incorrect Interpretations:

e ‘Class 2 did better than Class 1 because their graphs are taller’. The heights of
the bars only indicate how many pieces of data occurred in that range. They do
not indicate ‘better’ or ‘worse’.

e ‘Class 2 has higher marks in the 50% — 59% range, but lower marks in the 60%
— 69% range because of the heights of the bars in those ranges’. The ranges
do not specify how many low values and how many high values each class has
in that range. They only indicate that a value occurred in that range. They could

all be low.
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