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Introductory note

The purpose of this study guide is to provide further explanation and consolidation

of the concepts explained in the Via Afrika Grade 11 Mathematical Literacy

Learnerd6s Book. This guide is not a substitut
Book and shouldnot be wused in isolation of the Learn
aims to provide further explanation of the key concepts dealt with in each chapter in

the Learnero6s Book and more opportunity for
inclusion of additional questions. These questions will still draw on the contexts and
resources used in the Learnerds Book but f oct
This guide will also make more explicit the connection between the contents of

each chapterinthe Learner6 s Book and the curriculum as ou
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
di scussed in the teaching/theory component
guestions and exercises for consolidation of the selected concepts, skills and
contexts discussed are also included.
I Part 2 provides an analysis of the Paper 1 and Paper 2 practice examinations
included on pages 290-297i n t he Learner 6s Book.
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Chapter a

Patterns, relationships and representations

(LB pages 16-35)

Overview

The contents of this chapter form part of the Basic Skills Topics. As such, it is
expected that the contents of this chapter will be used throughout the remainder of
the curriculum and the chapters in the Learner® Book in order to help in making
sense of the contexts encountered in the various Application Topics.

The primary focus in this Basic Skills Topic Grade 11 includes the ability to work
with a variety of non-linear graphs, to work with two graphs drawn on a set of axes,
identifying the point of intersection of those graphs, and to identify the meaning of
the regions on the graph surrounding the point of intersection.

Contexts and integrated content

I The contexts specified for this topic can include any contexts that are relevant
to the Application Topics of Finance, Measurement, Maps and Plans, Data
Handling and Probability.

' In working through the contents of this chapter it is essential that learners are
able to draw and interpret linear and constant graphs (as taught in Grade 10).
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Chapter a

Patterns, relationships and representations

Section 1: Types of relationships

(LB pages 18-25)

Overview

The content of this section on Types of relationships, as part of the Patterns,
relationships and representations Basic Skills Topic, is drawn from page 38 in the
CAPS document. The specific skills associated with working with these different
types of relationships is described on pages 39-43 of the CAPS document.

Primary focus in this section is on introducing learners to a variety of non-linear
graphs, including:

graphs showing a constant ratio relationship;

graphs that are made up of a combination of relationships;

graphs that represent step-function relationships;

graphs for which a pattern, relationship or equation is not immediately obvious.

= =4 =4 =1

Learners need to be able to draw graphs to represent these types of relationships
and interpret and analyse those graphs. Importantly, the motivation for drawing a
graph must be to facilitate a deeper understanding of a real-world situation.

1. Constant ratio relationships
Consider a scenario where the monthly cost of food purchases in a household is
predicted to increase at a rate of 7,4% per year.

Monthly food cost in 2011 = R3 000,00

Monthly food cost in 2012 = R3 000,00 + (7,4% x R3 000,00)
= R3 000,00 + R222,00
= R3 222,00

Monthly food cost in 2013 = R3 222,00 + (7,4% x R3 222,00)
= R3 222,00 + R238,43
= R3 460,43

© Via Afrika » Mathematical Literacy Gr 11 3



Chapter a

Patterns, relationships and representations

By continuing in this way we could construct the following table of values:

Year 2011 2012 2013 2014 2015 2021
Monthly

R3 000,00 | R3222,00 | R3460,43 R3 716,50 R3 991,52 R5703,74
food cost

And from this table of values the following graph could be constructed:

R 6 000.00

R 5000.00 //
R 4 000.00

R 3000.00

Amount

R 2000.00

R 1000.00

R 0.00 r r T T T r T T
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Year

A constant ratio relationship occurs when a value is increased by a factor (i.e. is
multiplied by an amount) or a percentage, and then this new increased value is
again increased by the factor or percentage, and so the process is repeated. This
happened in the calculations on the previous page where every year a bigger
amount was multiplied and increased by the factor of 7,4%.

Importantly, notice that this graph of the constant ratio relationship is not a straight
line but, rather, is getting steeper at a faster and faster rate. As such, for every time
period or every change, the new value is always being calculated on a bigger and
bigger value. We say that the graph is increasing at an increasing rate.

2. Combinations of relationships

The table below shows the cost of making calls on a particular cell phone contract.

Total off-peak
0 20 40 60 100 101 120 140
calls (minutes)

Total monthly
R169,00 | R169,00 | R169,00 | R169,00 | R169,00 | R169,95 | R188,00 | R207,00
cost
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Chapter a

Patterns, relationships and representations

Monthly cost of off-peak calls

The result of plotting these

. R 300.00

values on a set of axes is the
. R 250.00 -
following graph: //
R 200.00 ——
e
Notice that the graph is made 8 R15000
up of two very different R 100.00
components: R 50.00
R 0.00

ﬂ a flat linear portion- 0 20 40 60 80 100 120 140 160 180 200

. . . Call length (minutes)
1 and an Increasing pOI’tIOI’]

that is also linear.

In relation to the specific context of the cell phone contract:

I the flat portion represents the fact that there is a fixed monthly subscription fee
of R169,00 on this contract but that the contract also comes with 100 free
minutes (off-peak). As such, for the first 100 minutes no calls are charged for
and only the fixed subscription fee is payable.

I after 100 minutes, however, an additional fee is payable for the calls made.
From the table we can see that this additional charge is R0,95 per minute. This
additional charge is represented by the increasing portion of the graph. Itis
increasing because the call costs increased by R0,95 for every minute of talk
time that passes; and it is linear because the increase in price is a constant
value of R0,95 per minute.

What the discussion above illustrates is that the different portions of the graph,
which are different types of graphs/relationships, have different meanings in
relation to the cell phone context.

3. Step functions

The table below shows the parking fees at a supermarket.

Time (in minutes) <1 hour 1-2 hours | 2-3 hours | 4+ hours

Tariff (Rands) R1,00 Rs5,00 9,00 15,00

Notice that for any time value less than 1 hour (e.g. 15 minutes, 35 minutes, 59
minutes, etc) the same fee of R1,00 will be charged. It is only when the time
reaches 1 hour that a new fee is charged; and then this new fee applies to any time
between 1 hour and 2 hours.
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Chapter a

Patterns, relationships and representations

Plotting these values on a set of axes gives the following graph:

Parking Fees

Fee

O—-NWRhODN®RO

0 60 120 180 240 300
Time (minutes)

- This type of relationship is called a O6step
graph the image created | ooks Iike a series
one portion of the graph to another indicate that different fees are charged for
different time intervals, but that within a time interval the same fee is charged
for a number of different time values (for example, the cost of parking for
1 hour 10 minutes and 1 hour 50 minutes is the same).

 Alsonotice that the differemphakesdjeimred 6 or segn
This indicates that as you move out of one time interval into a different time
interval then a completely different fee is charged that is not related to the
previous fee.

4. Relationships with no obvious pattern or formula

The Learner s@Book also contains a discussion that illustrates how sometimes
drawing a graph of an unfamiliar situation 1 even though no specific formula for the
situation may be known or no patterns are immediately obvious i makes it possible
to make sense of the situation and to see patterns and trends in the situation that
were not possible to see without the graph. In other words, it is important to be able
to draw and interpret graphs of any situation and not simply of those situations for
which formula or patterns are available / visible.

© Via Afrika » Mathematical Literacy Gr 11 6



Chapter a

Patterns, relationships and representations

Section 2:  Working with two relationships on
a set of axes

(LB pages 26-31)

Overview

The content of this section, as part of the Patterns, relationships and
representations Basic Skills Topic, is drawn from page 44 in the CAPS document.

Primary focus in this section is on:

I identifying the point of intersection of two graphs;

' understanding the significance of the point of intersection in specific relation to
the context represented in the graphs;

I understanding the significance of the regions on either side of the point of
intersection in relation to the context represented in the graphs.

Apart from identifying the point of intersection of two graphs from the graphs, it is
also important to be able to estimate the point of intersection of two relationships
using the process of trial and improvement (and not accurate algebraic
manipulation) with the equations for the relationships.

© Via Afrika » Mathematical Literacy Gr 11 7



Chapter a

Patterns, relationships and representations

1. Estimating points of intersection of two graphs froma
graph

The graph below shows the cost of electricity on two different types of electricity
tariff systems.

200 T+ Comparison of Postpaid vs. Prepaid Electricity
800
7]
2 700
[1-}
= 600
=
4]
£ 500 //
- / / .
g 400 Postpaid
=]
E 300 / / Prepaid
T /
T,g 200 /
< 100
0 T T T T T T T 1
0 100 200 300 400 500 600 700 800
Units of electricity used
The place where the two graphs cut (Il abell ed

of the two graphs. At this point the two graphs are exactly equal. As such, in

relation to the comparison of the cost of electricity on the different electricity

systems, this O6point of intersectiond indicat
on the two different systems is the same.

Importantly, the point of intersection is always made up of two values:

 onevalueisalwaysr ead from the horizontal axis Y in
on the previous page, this horizontal value is the number of units of electricity
that must be used for the cost to be the sa
f one value is always read rencetothetgfaghorverti cal
the previous page, this vertical value is the amount of money that must be
spent on electricity every month for the coc
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Chapter a

Patterns, relationships and representations

2. Determining the point of intersection using equations and

the process of trial and improvement

Another way to work out the values for which two relationships are equal is to use
equations to the relationships and through the process of trial and improvement to
substitute values into the equations repeatedly until a value can be found which
gives the same answer for both equations.

Example

The following two equations represent the cost of electricity on the Postpaid and
Prepaid systems shown on the graphs on the previous page:

' Postpaid: Total Cost = R291,80 + (R0,589699/unit x units used)
' Prepaid: Total Cost = R9,955025/unit x units used

We see from the graph that the graphs cross at a value slightly larger than 700

units of electricity, so let us substitute a value:

Try 710 units: Postpaid: Total Cost = R291,80 + (R0,589699 x 710) = R710,49
Prepaid: Total Cost = R9,55025 x 710 = R706,47

Try 715 units: Postpaid: Total Cost = R291,80 + (R0,589699 x 715) = R713,43
Prepaid: Total Cost = R9,55025 x 715 = R711,44

Try720 units: Postpaid: Total Cost = R291,80 + (R0,589699 x 720) = R716,38
Prepaid: Total Cost = R9,55025 x 720 = R716,72

With more trial and improvement, it is possible to calculate that both options have
the same value of R719,91 for 719,9 units, but 720 units is accurate enough to
make decisions about which option is cheaper.

Importantly, trial-and-improvement is not simply guessing. Rather, it involves
substituting a value and then comparing the answer in both equations to inform
what value to substitute next, and then doing this again and again until equal
values are determined.

© Via Afrika » Mathematical Literacy Gr 11 9



Chapter a

Patterns, relationships and representations

Additional questions

1. Milton runs a car wash business. The monthly expenses for his business include:

' R1 400,00 in salaries
' R5,20 per washed car, for water, soap and electricity.

Milton charges R25,00 per car for a wash and vacuum.

1.1 Write down a formula to represent the total monthly cost that Milton
incurs in running his car wash business as dependent on the number of
cars washed.

1.2 Write down a formula to represent the total monthly income that Milton
generates as dependent on the number of cars washed.

1.3 Use trial and improvement to determine how many cars Milton must wash
per month in order to break even and cover all business expenses.

1.4 How much must Milton earn in income per month in order to break even?

1.5 The graphs on the next page represent the total monthly cost and total
monthly income for Milton’s car wash business.

(A L I N N O O O W |

S A NN

EEoB8ELBIBES8ES

[slelelelelele]lelelelle]e]l)
L1

Cost /Income (rands)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
No. of Cars
1.5.1 Which graph represents the car wash’s total monthly cost and
which graph the total monthly income? Explain your answer.

1.5.2 On the graph, identify the break-even point and at this point fill
in the number of cars that Milton must wash and the income that
he must generate in order to break even.
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Patterns, relationships and representations

2. Sandy and Matselidiso are driving from Cape Town to Durban. Sandy leaves at
4:00 am in the morning travel-ling at an average speed of 100 km/h. Matselidiso
leaves 2 hours later travelling at an average speed of 120 km/h.

The graphs below show the distances travelled by Sandy and Matselidiso over the
course of the day.

1
]

Distance (km)
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o 2.1Which graph rep:
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Time of day

2.2 At what time of day does Matselidiso leave Cape Town?

2.3 If both Sandy and Matselidiso drive continuously without stopping, use
the graph to determine the approximate time at which Matselidiso will
overtake Sandy.

2.4 Approximately how far will both Sandy and Matselidiso have travelled
when Matselidiso overtakes Sandy?

2.5 The equations below represent the distance (in kilometres) travelled by
both Sandy and Matselidiso as dependent on the time of day.

1 Sandy 6s tDistanpe = 100km/h x time (hours) - 400 km
1 Mat s el i diDstanées= 120tkm/Ipx time (hours) - 720 km
Use these equations to determine accurately:

2.5.1 the time of day at which Matselidiso will overtake Mandy

2.5.2 the distance that both Sandy and Matselidiso will have travelled
when Matselidiso overtakes Sandy.

© Via Afrika » Mathematical Literacy Gr 11 11



Chapter a

Patterns, relationships and representations

2.6 If the actual distance from Cape Town to Durban is 1 753 km (travelling
through the Karoo, via Bloemfontein), determine approximately how long
(to the nearest hour) it takes both Sandy and Matselidiso to complete the
trip.

2.7 If you were to travel from Cape Town to Durban travelling at 120 km/h, do
you think that you would complete the trip in the same amount of time as
Matselidiso? Explain your answer.

Answers

1. 1.1 Cost
= R1 400 + R5,20/car x no. of cars
1.2 Income = R25,00/car x no. of cars

1.3 Using trial and improvement (i.e. by substituting repeatedly into the
equations), the break even value is 71 cars.

1.4 Income = R25,00/car x no. of cars

For a break-even value of 71 cars: Income = R25,00/car x 71 cars = R1 775,00

1.5 1.5.1 The solid line graph represents the total monthly cost.
Even if Milton does not wash any cars during the month,
he will still have to pay R1 400,00 in salaries. The cost graph for Milton’s Car Wash
y-axis.
The dotted line represents Milton’s monthly income. The income
that Milton earns depends on the number of cars washed. If no cars are washed the

1.5.2 The break-even point is the point of intersection of the two graphs.
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Break even point LT
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2. 24 The solid line graph represents Sandy who leaves at 4:00, and the
dotted line graph represents Matselidiso who leaves 2 hours later at
6:00.

2.2 6:00 am

2.3 Matselidiso will pass Sandy at approximately 16:00 or 4 pm in the
afternoon.

2.4 1200 km (this is an accurate value)
2.5 Sandy: Distance = 100km/h x time (hours)- 400 km

Matselidiso: Distance = 120 km/h x time (hours)- 720 km

Using trial and improvement and by substituting values into both of the
equations, we find they will pass each other when time = 16.

So, Sandy and Matselidiso will pass each other at 16:00.

Substituting time= 16 hours into distance= 100 km/h x time (hours)- 400
km:

Distance = 100 km/h x 16 hours - 400 km
=1600 km- 400 km
=1200 km

\ When Matselidiso overtakes Mandy they both will have travelled 1 200
km.
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Patterns, relationships and representations

2.6 Sandy: If distance =1 753 km then:
1753 km = 100km/h x time (hours) - 400 km
1753 km + 400 km = 100km/h x time (hours)
2153 km + 100 km/h = time (hours)
Time = 21,53 hours

So Sandy arrives at © 22:00. If she left at 4:00, then it took her about 18
hours to complete the trip.

Matselidiso: If distance =1 753 km then:
1753 km = 120 km/h x time (hours) - 720 km
1753 km + 720 km = 120 km/h x time (hours)
2 473 km+ 120 km/h = time (hours)

Time = 20,61 hours

So Matselidiso arrives at about 21:00. If he left at 6:00, then it took him
about 15 hours to complete the same trip.

2.7 Probably not, as most people do not drive without stopping along the way
to fill up with petrol and to take a break. In reality, you would not be able
to drive from Cape Town to Durban without stopping to fill up with petrol.

Also, it is also not realistic to think that someone will be able to drive at
the same speed the entire journey

© Via Afrika » Mathematical Literacy Gr 11 14



Chapter a

Measurement (conversions and Time)

Conversions

Overview

The content of this section on Conversions, as part of the Measurement Application
Topic, is drawn from page 63 in the CAPS document.

As stipulated in the CAPS document, Grade 11 learners need specifically to be
able to convert between different systems of measurement i for example, from
imperial to metric units, from degrees Celsius to degrees Fahrenheit, or from grams
to millilitres.

Contexts and integrated content

I Learners need to be able to work in the context of larger projects that take
place in the household, school or wider community. This could include baking
or catering projects or construction projects (e.g. making clothes, or building a
bicycle ramp).

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