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Topic 3:  MAPS, PLANS & MODELS

Unit 1: Identify features on Maps and Plans
Learning Outcomes: 
By the end of this unit you should be able to:
(a) Identify different features shown on maps and plans
Introduction
In the first component you were taught the concept of ratio. In the units on measurement you learnt about length, width, distance, speed, area and volume. In this component we learn to use these skills to analyses and interpret maps and plans.
 A map contains useful information and helps you to navigate where you want to go.  Maps use symbols like lines and different colours to show features such as rivers, roads, cities or mountains. Symbols help us to visualise what things on the ground actually look like. Maps also help us to know distances so that we know how far away one thing is from another. We need to be able to estimate distances on maps because all maps show the earth or regions within it as a much smaller size than their real size. To do this we need to be able to read the scale on a map.
 A plan is like a map. A house plans is a scaled diagram of the dimensions of a house. 
In this section we will learn how to use maps, seating plans, layout plans and models to interpret and analyse spatial relations. The emphasis of this Exit-Level Outcome is on the development of spatial understanding and skills relating to non-contrived real-life contexts. A variety of applications are available in Design, Art, Geography and other fields to develop these spatial skills.

[bookmark: _Hlk510778134]Activity 1 : Identifying different features shown on maps and plans
Purpose:
When you first look at a map or plan you may find a key telling you what features are shown on the map. These features shown on the map are represented by conventional signs or symbols For example, colours such as blue can be used to indicate water such as rivers and ponds. Symbols such as N and R are used to classify roads. These signs are usually explained in the margin of the map, or on a separately published characteristic sheet or key.

Example
The Map Studio map book of Gauteng provides the following table explaining the various symbols used on the maps included in the map book. 
(Source: Map Studio Street Guide: Gauteng – The Complete Map Book, 3rd Edition, p.12)

[image: ]

A key is always given on a map to explain each symbol used in the map.



TASK 1: Identifying features on a map
Purpose
To identify and understand symbols and features on a road map.
What you need
Pen, pencil and paper
Time:  35 minutes
What will you do: The map below shows some of the streets in Pretoria.
Study the map below and answer the questions that follow.
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1. What symbol has been used to identify places of learning like schools and colleges?
2. What symbol has been used to represent hotels?
3. [bookmark: _Hlk522776572]List a least two other features which are represented by symbols and describe the symbol used.
4. Who do you think will need to use this map?
5. Name the schools (labelled S).
6. What do the arrows on the map represent?
[bookmark: _Hlk522866365][bookmark: _Hlk515172504]Guided reflection: Did you study the map to check what each of the symbols could represent? Were you able to see a link between the symbol used and what it represented? Did you find the information on the map useful?
Answers to activity questions on page …


TASK 2:  Identifying features on a layout map of a laboratory
[bookmark: _Hlk523562092]Purpose
To identify and understand symbols and features on a layout map.
What you need
Pen, pencil and paper
Time:  35 minutes
What will you do: The layout plan below shows the layout of a laboratory.
Study the layout plan below and answer the questions that follow.
	2.1
	Nosipho Morai works in the school laboratory. Below is the layout plan of the laboratory. 




 KEY:               
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)2.1     Write down the total number of microscopes in the laboratory.

2.2     Each table can seat 4 learners. Write down the total number of learners that can be    
           seated in the laboratory.
          
2.3     Have you noticed a pattern used between the letter used in the key and the feature it   
           represents?
[bookmark: _Hlk522867640]Guided reflection: Did you study the key to check what each of the symbols  represented? Did you reflect that the number of learners seated around the table was an example of a ratio?

Answers to activity questions on page …

Layout plans of houses/buildings also have unique symbols that represent different features of the house. For example the symbol for a window is a double line; the symbol for a door is a vertical line attached to a quarter circle indicating the swing direction of the door.  Layout plans of houses are used in the design and building of a house. Certain rooms in a house will have features that are unique to that room. Examples of such rooms are the kitchen and bathroom in a house. Sometimes the bath and toilet in a bathroom are also indicated as a means of indicating this is the bathroom.
Below is a few of the common features used in a house plan.
[image: ]
[bookmark: _Hlk523562830]TASK 3: Identifying features on a house plan
[bookmark: _Toc468020473]Purpose
To check your understanding of layout plan of a house.
What you need
Pen, pencil,  paper, ruler and calculator
Time:  40 minutes
What will you do: Study the layout plan of the house below and answer the questions that follow

The diagram below is the layout of Mr Pieters new home. The dimension given on the floor plan is in metres. Study the layout and answer the questions that follow.
[image: ]
Adapted from planvisuals.co.nz 

[bookmark: _Hlk522868338]1   How many bedrooms are in this house?
2    Write down the number of doors in this house.
3    State which room is situated to the left of the laundry room when facing the entrance.
    
4    Describe two features that are illustrated in the bathroom.

5    Calculate the actual area of kitchen. 

           Use the formula:  Area = length  breadth
Guided reflection: Did you study the plan to check what each of the symbols  represented? Did you notice the features in the kitchen, laundry and bathroom? Can you identify the symbol used to indicate a window?

Answers to activity questions on page …


ANSWERS FOR UNIT 1
ACTIVITY 1: SOLUTIONS
TASK 1
1. The letter S.
2. The letter H
3. Shopping malls are indicated by a trolley. Hospitals are indicated by a whit cross in a red circle.
4. Visitors to the area. Parents looking for schools. People wanting to find a hospital. 
5. Pretoria hospital school
School for the Cerebral Palsied
Nurses Training School
Damsa International College
Pretoria Technicon
Pretoria College
Greenwood College
SA College
Robert Hicks Primary
Laerskool Riviera
Iona Convent
Cripple Care School
6. The direction of traffic flow

TASK 2 
1     7 (seven)
2     Number of tables = 10
       Number of learners = 10 × 4  = 40 learners
3     The symbol used is the letter for the start of the name of the feature. Example T for the 
        tables.

TASK 3

1. 3
2. 10
3. Kitchen
4. Wash basin, bath cupboard (any two)
5. Area = length × width
          = 3,9 m × 3,4 m
          = 13,26 m2  

Unit 2: Working with Scales of Maps and Plans
Learning Outcomes: 
By the end of this unit you should be able to:
(a) Determine scales for maps, plans 
(b) Use and interpret scale drawings of plans, maps and models to identify views, estimate and calculate values according to scale
(c) Calculate actual length and distance using a given scale (bar scale or number scale)

Activity 1: Interpret different types of scales

A map or plan cannot be of the same size as the area it represents.  So, the measurements are scaled down to make the map/plan of a size that can be conveniently used by users such as motorists or builders.  A scale drawing of a building has the same shape as the real building that it represents but a different size.  Builders use scaled drawings to make buildings and bridges.
A map scale is a ratio of the distance on the map to the distance on the ground.
There are three different types of scale used in maps and plans.

Verbal scale uses units: 1 cm on the map represents 5 km in real life.

Number scale or ratio also known as a representative fraction that is  1  :  200 000, can be read as 1 cm on the map or plan represents 200 000 cm in real life.
Therefore 1 cm on the map represents 2 000 m or 2 km in real life.

[image: http://3.bp.blogspot.com/-wDz8VhHw99w/Ta2iVb4k1zI/AAAAAAAAADs/zW91l2I8mfE/s200/kilometerScale.jpg]Bar scale (graphic) uses a picture.




The length of the full picture represents
4 km in real life.

In this scale you first have to measure the length of 0 – 1 in mm to know the correct number of  mm length which on the scale drawing, represents 1 km in real life.

[bookmark: _Toc468020474]Have you ever taken a photograph (picture) of yourself using a cell-phone? Did you see that you can see an image of yourself which is much smaller than you are in real-life? This is an example of a scale drawing.

Scale drawing can be smaller than the object like a picture of yourself or an enlargement of an object like a picture of a human cell (the minute parts that make up the human body). 
Example: Use your cell phone camera and take a picture of:  (a) your house  (b) a babies finger-nail . Look at the picture and see if the picture is bigger or smaller than the real object.
Answer: The house will be smaller but a babies finger nail will be bigger. 
We obtain our answer by looking at the size of the screen and the size of the object. If the screen is smaller than the object then it is smaller. If the screen is bigger than the original object then it would be bigger.
What does the above mean to us in terms of a scale drawing of an object? It leads us to the question what does the scale 1: 50 mean compared to the scale  50 : 1?
In the first case  1 : 50 means that we have drawn a reduced picture/diagram of the actual object. Whereas the scale  50  :  1 means that the picture is an enlargement of the object

TASK 1: Interpreting different types of scale used
Purpose
To identify and understand the different types of scale used in maps and plans.
What you need
Pen, pencil and paper
Time:  35 minutes
What will you do: Answer the questions that follow based on understanding and using scale
1. What is a scale?
2. Name two types of scale used
3. Name two ways in which a scale can be written
4. Mention two applications of scale
5. Using a scale of 1:50, state what each of the following on the plan equals to on actual length:
5.1	1 mm on the plan =   …….   mm in actual length
5.2	2 cm on the plan  =  ………  cm in actual length
5.3	4 m on the plan   =  ……….  m in actual length

6. The bar scale below is used on a scale drawing.
[image: ]

6.1 Convert the bar scale into a number scale.

6.2 Determine the actual length if the length on a scale drawing is 7,5 cm

7. The following formula is used to calculate the scale factor


What are the scale factors of the following?
7.1                1 : 4 
7.2                2 : 1
Guided reflection: Did you remember the different types of scale used for? Did you notice the features in the kitchen, laundry and bathroom? What symbol is used to indicate a window?

ACTIVITY 2: Determine scales for maps, plans and models

To develop a scale model you take the full-scale object or design and reduce (or enlarge) all of its dimensions by a common factor. The rectangles drawn below illustrates this concept. 
 (
Scale 
1 : 2
Width  = 2 cm
) (
Original rectangle width = 4 cm
) (
Scale 
1 : 4
Width  = 1 cm
)[image: ]


All scale drawings must be miniature replicas (or enlargements) of the object (room; house; or picture) that they represent. Thus, we can say that:
· A scale drawing of an object has the same shape as the object, but a different size.
· The scale of the drawing is the ratio length on the drawing : length on the actual object.
· A scale can be written as the ratio of two lengths, or as the ratio of two numbers. 
For example: scale = 1 cm : 5 m or scale = 1 : 500
· Matching angles are equal, and the ratio of matching lengths equals the scale.
Builders use scale drawing to have a picture of the building or room that needs to be built. 

TASK 1: Identifying whether or not a scale drawing would be an enlargement or reduction of the actual object.
Purpose
To check your understanding of scale.
What you need
Pen, pencil,  paper, ruler and calculator
Time:  40 minutes
What will you do: Study the table below. State whether a picture of the object on a page in a magazine (20 cm by 29 cm) will be smaller or larger than the actual object.
	
Object 
	Size in real life

	Head of a pin 
	2 mm 

	A human blood cell
	0,01 mm

	Flea 
	2,5 mm

	Soccer ball
	254 mm

	Cat (average length)
	0,45 m

	Driveway (average length) 
	15,2m

	Football (Soccer) field length
	110 m

	Airport runway 
	3,35 km



ACTIVITY 3: Use and interpret scale drawings of plans, maps and models to identify views, estimate and calculate values according to scale
Scale drawings of house plans gives only a 2-dimensional view of the floor of the house. Using the features on the floor plan like the windows and doors you can then decide which of the sides of the house, in terms of the cardinal points of a compass  (North, South, East and West) is represented by different views.

Example 1: The diagram below shows a sketch of a store room with the different views of the walls attached to the room. Study the diagram and answer the questions that follow:
 (
West
 Elevation 
) (
South
 Elevation 
) (
East
 Elevation 
) (
North Elevation 
) (
Floor plan
) (
N
)[image: ]
Study the plans and then answer the following questions:
1.1 How many windows are there in the storeroom?
Answer:  We count the symbol that represents the window:  6 windows

1.2 Does the number of windows on the storeroom match the number of windows on the elevation plans?
Answer: Check each elevation and count then windows. Then add them up:
South elevation has 1 window, East elevation has 3 windows, west elevation has 2 windows. Total 6 windows

1.3 State whether the door is on the east or west side of the storeroom.
Answer:  West

1.4	What feature on the north/south walls did you use to distinguish between the two sides?
Answer:  The south wall has a window..
			
1.5	What information does the South Elevation plan provide about the storeroom that is not evident on the Floor Plan?			
Answer:  The shape of the roof.
	
Task 1:
Purpose
To use and interpret the scale drawing of a classroom and the different views of the walls of the classroom.
What you need
Pen, pencil and paper
Time:  50 minutes
What will you do: Study the plan of the classroom below and answer the questions that follow:
Below is a scale drawing of a classroom and each of the elevations (north, south, east and west)
 (
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Study the plans and then answer the following questions:
1.1 How many windows are there in the classroom (including the storeroom)? 

1.2 How many cupboards are there in the classroom (including in the storeroom)?

1.3 According to the floor plan, how many desks and chairs for students 
would be able to fit inside this classroom?

1.4	What information does the floor plan provide about the classroom 
that is not visible on any of the elevation plans?				

1.5	What information does the North Elevation plan provide about the classroom that is not evident on the Floor Plan?			

1.6	Explain why using the North or South Elevation plans to determine the height of the walls of the classroom would not give you an accurate answer. 



TASK 2
Purpose
To check your understanding mall
What you need
Pen, pencil,  paper, ruler and calculator
Time:  40 minutes	
What will you do: Study the layout plan of a shopping mall below and answer the questions that follow

Crazy Daisy Coffee Shop is situated in the north wing of a shopping mall. The layout plan (drawn to scale) of the shopping mall is given in below.
[image: ]
Ref: DBE: Maths Lit P1 May-June 2018
Use the layout plan to answer the questions that follow:
1. 	Write down the shop number of Crazy Daisy Coffee Shop.
2.  	State which parking area is closest to Toy World.

3.    	Write down the name of the shop which has the biggest floor area.

4.         Calculate the total number of doors shown on this layout plan.
5. 	         Write down the probability of randomly selecting a shop that has TWO door
             entrances.

6.        Determine the probability of randomly selecting a shop that is NOT labelled with an
           even number.

7.        The actual length of Game is 60 m. The length of Game on the layout plan is 3 cm. 
            Determine the scale used to draw the layout plan.
	
Guided reflection: Did you notice that odd numbers are on the left and even number on the right? Which side is Crazy Daisy store? Now continue the pattern to get the correct number for this store. Can you judge which area is bigger by comparing the measurement of the sizes of different stores? Can you use the concept of scale to determine the scale used to draw the plan?

[bookmark: _Toc468020476]ACTIVITY 4: Calculate actual length and distance using a given scale

[bookmark: _Toc468020477]To calculate the scale used to draw a map or map you need both the measurement on the map or plan and then the real life (true) measurement.  Next, you divide the true distance by the measured map distance. The simplified ratio is the scale used to draw the map. 

 (
Write the map distance to real life distance in a ratio.
C
onvert to the same unit
D
rop the unit 
S
implify the ratio
 – this is now a number ratio
)Example: The distance between your home and your workplace is 2 km in real life. The distance on a map of the area between your home and your workplace is 5 cm. Determine the scale used to draw the map.
Solution   5 cm : 2 km                                
                 5 cm : 2 000 m
                  5 cm :  200 000 cm 
                       5  :  200 000       
                       1  :   40 000         
 (
Write the map distance to real life distance in a ratio.
C
onvert to the same unit
D
rop the unit 
S
implify the ratio
 – this is now a number ratio
)Example:  Simplify the scale 4 mm : 1 m.
Solution:   4 mm : 1 m 
                 = 4 mm : 1 000 mm
                 =  4  :  1 000 
                 =  1  :   250 
Example: Simplify the scale 4cm : 2 km.


 (
Write the map distance to real life distance in a ratio.
C
onvert to the same unit
D
rop the unit 
S
implify the ratio
 – this is now a number ratio
)Solution               4 cm : 2 km 
                            = 4 cm : 2 000 m
                            =  4 cm  :  200 000 cm
                             =  4  :  200 000	
                             =  1  :  50 000

Calculate actual length and distance using a given scale (bar scale or number scale)
If the scale is 1 : x, then multiply the map distance by x to calculate the actual distance.
To use a bar scale, first measure the bar and convert to a ratio scale.
Example:  A particular map shows a scale of 1 : 50 000.  What is the actual distance if the map distance is 6 cm?
Solution: Scale of 1 : 50 000  This means:   1 cm  :  50 000 cm
Map distance = 6 cm.  Let the actual distance be a cm.
6  :  a  =  1  :  50 000       (units in cm)



     (invert the fraction)

 (multiply both sides by 6)
          a  = 300 000 cm
[bookmark: _Toc468020478]The actual distance is 300 000 cm = 3 000 m  =  3 km
Task 1:
Purpose
To check your understanding of working with scale
What you need
Pen, pencil,  paper, ruler and calculator
Time:  40 minutes	
What will you do: Answer the questions that involve working with scale.
	
1. Study the following bar scale and calculate the missing value. Show ALL working.


	


Measured length = 
Actual length = 

2.  Use the scale below:

	

      If the measured length = 15,3 cm then the Actual length = _____ km

	


3. If the number scale used for a drawing is , calculate the actual length of a gate in metres that measures 2,5 cm on the drawing.

4. Shape ABCDE show a picture of a small piece of land. If the scale used is , calculate the length of fencing needed in reality. Give your answer in  and .


Practise Exercise:
Analysing a road map showing a route map of cycle race with suburbs and tourist attractions
Purpose
To check your understanding of scale and features on a map
What you need
Pen, pencil,  paper, ruler and calculator
Time:  40 minutes	
What will you do: Study the map below and answer the questions that follow.
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 (
   
Toilets
Water point
Medical help
Spectators' bus stop
Spectators' viewpoint
)[image: ] (
TOURIST ATTRACTIONS
) (
①
    Cape Town Stadium
②
    Lighthouse
③
    Portside Tours
④
    Castle De 
Goede Hoop
⑤
    Old Biscuit Mill
⑥
    Planetarium
⑦
    Newlands Cricket Ground
⑧
    University of Cape Town
⑨
    Mostert Mill
⑩
    Groote Schuur Hospital
⑪
    City Hall
⑫
    St George's Cathedral 
)             ROUTE MAP SHOWING SUBURBS AND TOURIST ATTRACTIONS FOR THE 42,2 km 2017 CAPE TOWN MARATHON [image: ]
 (
KEY
)

1. Name the type of scale used for the route map.
2. What type of view is represented on this route map?
3. Name the general direction of the Groote Schuur Hospital (Tourist Attraction 10) from the starting point of the marathon.
4. Determine the exact number of medical help points located on 
the route.
5. Identify the suburbs in the vicinity of the halfway mark.
6. Identify the tourist attractions indicated on the map between the 
15 km mark and the 20 km mark.


ANSWERS FOR UNIT 2
ACTIVITY 1: SOLUTIONS
TASK 1
1. Scale is a ratio that shows the relationship between a length measured on a plan or a map and the actual measured real-world length/distance.
2. Number scale -  is represented by means of a ratio
Bar scale -  a scale bar helps you find the distance between two places on a map.
3. In the form of a ratio (no units)
In the form of an equation to represent a relationship between two quantities sometimes of different quantities

4. A scale can be used on maps
It can also be used on plans
5. 1 mm on the plan =   50 mm in actual length
2 cm on the plan  = 2 × 50 cm in actual length  =  100 cm = 1 m in actual length
4 m on the plan   = 4 × 50  m in actual length  =  400 m
6. 6.1	 2,7 cm = 10 m
2,7 cm  = 10 × 100 cm = 1 000 cm
The scale is   1  :  370,4
a. 7,5 cm = 370,4 × 7,5 cm
             =  2 778 cm
             = 27,78 m
7.1	× 4
7.2	× 


ACTIVITY 2: SOLUTIONS
TASK 1
	
Object 
	Size in real life
	Answer

	Head of a pin 
	2 mm 
	Enlargement

	A human blood cell
	0,01 mm
	Enlargement

	Flea 
	2,5 mm
	Enlargement

	Soccer ball
	254 mm
	Reduction

	Cat (average length)
	0,45 m
	Reduction

	Driveway (average length) 
	15,2m
	Reduction

	Football (Soccer) field length
	110 m
	Reduction

	Airport runway 
	3,35 km
	Reduction





ACTIVITY 3: SOLUTIONS
TASK 1
1.1 7

1.2 2

1.3 41

1.4	The storeroom, the internal door and the furniture like cupboards, desk, teachers table and chairs in the classroom.				

1.5	The roof, size of exterior walls, position and size of the windows, position and size of the doors			

1.6	The inside walls of the classroom end  at the ceiling whereas the exterior walls end at the roof.
			
 
TASK 2
1. 7

2. Parking 2

3. Woolworths

4. 27 doors

5. 
P(2 entrances)  = 
6. 
P(not an even number) =  
7.    3 cm represents 60 m
Scale is   3 cm :  60 m
            = 3  : 6 000





ACTIVITY 4: SOLUTIONS
TASK 1
1. 3,3 cm represents 20 m
20,5 cm will represent =    × 20 m
                                    = 123,3 m
                                   = 0,1233 km

2. 3 cm represents 2 km
15,3cm will represent =    × 2 km
                                   = 10,2 km

3. 1 cm represents 2 000 cm
2,5 cm will represent =  2,5 × 2 000 cm
                                     = 5 000 cm
                                     = 50 m

4.  Measured  = 14cm   (Allow between 13 to 14,1 cm)
      Fencing length            OR     Fencing length            
=                         =   
= =  2 780
=                    	     = 
=                           = 

Practise  Exercise Solution
1. Bar scale
2. Top view  OR  Aerial view  OR  Bird’s eye view
3. South East   OR    SE
4. 5 
5. Mowbray and Observatory
6. Castle De Goede Hoop, Old Biscuit Mill , Planetarium


Unit 3: Working with Maps, Plans & Models
Learning Outcomes: 
By the end of this unit you should be able to:
(a) Determine location and grid references
(b) Plan trips
(c) Describe routes between two different locations
(d) Describe relative position 
ACTIVITY 1: Determine locations and grid references.
Grid references define locations on maps using Cartesian coordinates. Grid lines on maps define the coordinate system, and are numbered to provide a unique reference to features. Grids may be arbitrary, or can be based on specific distances, for example some maps use a one - kilometre square grid spacing.
A grid reference locates a unique square region on the map. The precision of location varies, for example a simple town plan may use a simple grid system with single letters for Eastings (horizontal direction) and single numbers for Northings (vertical direction). A grid reference in this system, such as 'H3', locates a particular square rather than a single point, that is the square labeled “H” in the horizontal direction and “3” in the vertical direction.
Example: State the grid references for the square and circles indicated below.
(e) [image: ]
Answer: The squares are in A2, A4 and F1. The circles are in C2 and E6 
The answers can also be written as 2A; 4A, 1F; 2C and 6E.

A reference point is needed when determining location or direction. The most common reference point is the cardinal points of a compass.
	The compass alongside is used in giving direction where:
N indicates north
NE  is north east (half-way between north and east)
E indicates east
SE is south east (half-way between north and east) 
S indicates south
SW is south west (halfway between south and west)
W indicates west
	



(f) All maps and plans must include a directional arrow generally pointed in a northerly direction. From the given arrow the directions South (directly below north – 180o to the north line) can be determined.

Activity 1: Determining grid location and grid reference
Purpose
To write down a location on a map using a grid.
What you need
Pen, pencil and paper
Time:  40 minutes
What will you do: Study the map below and answer the questions that follow.


The map below is part of the area where Mr Haan lives.
[image: ]














Adapted from DBE Mathematical Literacy P1 November 2012
1. Write down the grid reference of the Van Riebeeck Sport Stadium.

2. Name two places situated on the map in grid reference A2.

3. Write down the grid reference of the entrance of the police station.

4. Write down the names of the streets on either side of the City Hall Complex.

5. Mr De Haan drives out of the parking area of the Van Riebeeck Sports  
Stadium and then turns right into George Street. He then turns left into Montague Street and continues driving until he reaches Marsh Street.   	
 In which direction must he turn if he wants to go directly to the entrance of the police station?  

6. The distance measured on the map from Mr De Haan's house to the entrance of the Bayview Hospital is 8,9 cm.    	
 Calculate the actual distance (in km) if 1 cm on the map represents 0,3 km.

Guided reflection: Do you remember that a grid reference has a vertical and horizontal reference? Can you apply the knowledge on scale in this application?

Answers to activity questions on page …

[bookmark: _Toc468020479]Activity 2: Plan trips
Many people travel on trains, road and aeroplanes in South Africa. To plan for the trip one needs to understand the time table that governs the train, bus or aeroplane. The example below illustrates how to use a train time-tale to plan a trip.
Example: [image: ]Below is the ShosholozaMeyl train time-table for travelling from Durban to Bloemfontein and then to Kimberley. The train departs from Durban on Wednesdays.

Study the time table and answer the questions that follow:
1. On which day of the week does this train from Durban arrive in Kimberley?     
Answer: From the information read we note that the train departs on a Wednesday (but in the evening) Once we reach the time 00:00 it is the start of the next day. Hence the train arrives in Kimberley on Thursday.
   
2. How long did the total journey take? Write your answer in hours?
Answer: Start by breaking the time up into whole hours. It is easier to calculate the time in hours. 
18:30 to 19:00 → 0 h 30 min  Step 1: The time needed to get to the next hour.
19:00 to 24:00 → 5 h 00 min Step 2: The number of hours on the Wednesday
             00:00 to 14:50 →14 h 50 min Step 3: the total time on the Thursday
	Step 4: Add the times together
                   Total duration = 19 h 80 min 
                                               = 20 h 20 min 
                                    = 20  hours (or 20,3333...h)

3. At what time did the train leave Ladysmith?    
Answer:         00:33 + 27 minutes  = 01:00 (Add the time spent at the station to the time the train arrived at the station)
                                      
4. Calculate the total time taken for stops between Durban and Kimberley. Give the answer in hours and minutes.      
Answer:         17 + 27 + 30 + 20 + 30 + 2 + 2 + 2 + 2 + 30 = 162 minutes 
                                                                                                   = 2 hours 42 minutes 
 (Read the stopping times from the table, add them together. Rember that every 60 minutes is 1 hour)    
    
5. Not counting stops, the actual travel time for the train journey is 17 hours 36 minutes and the distance between Durban and Kimberley is 842 km. Calculate the average speed at which the train is travelling. Use the formula: Speed = 
[bookmark: _Hlk522952021]Answer: Speed =
                                = 
                                = 47,84 km per h

6. James travels from Durban to Brandfort on the same train. He needs to board a bus in Brandfort that is leaving the bus station at 11:00. It takes 5 minutes to walk from the train station to the bus station. Determine whether or not James will be in time to board the bus. Show ALL the necessary calculations.   
Answer:   Arrival time of the train = 10:25 
	            Assume the time lost between the train’s arrival and getting off the train is negligible.
            Walking time = 5 minutes
            Arrival time at bus station = 10:30. 

James will be at the bus station in plenty of time. 


[bookmark: _Toc468020480]ACTIVITY 2: Describe routes between two different locations and describing relative position
Many people use road maps to travel around the country. One of the skills needed to reduce travel cost is to use the shortest distance between two venues.
[bookmark: _Toc468020481]
Describe relative positions
A relative position is the relationship between two objects based on a common reference point.
TASK 1: Working with grid references /describing relative position/planning trips
Purpose: To practise our understanding of grid references and describing relative position and planning trips
What you need
Pen, pencil, ruler, calculator and paper
Time:  45 minutes
What will you do: Study the map of South Africa showing some of the national roads and answer the questions that follow.
Ma Gumede is planning to travel from Johannesburg to Cape Town.
 (
N
)[image: ]
                                                                         ADAPTED FROM:  http://www.sacarrental.com/maps.htm

1. Write down the grid reference of:
1.1  Kimberley   1.2  Johannesburg  1.3  Upington   1.4 Cape Town

2. Describe the relative position of East London from Durban.

3. Name the national roads labelled N1, N2 etc. that she will travel on if she goes from Johannesburg to Cape  Town via:
           3.1  Durban   3.2  Bloemfontein  3.3  Kimberley   3.4  Upington   3.5  Port   Elizabeth
4. Name the shortest route between Johannesburg and Cape Town.

5. State one good reason why a map is an important tool in our lives.  
      Answers to activity questions on page ..
[bookmark: _Hlk522949683]
Guided reflection: 
Did you look for each of the towns on the map? Did you remember that the grid reference uses a letter for the column and a number for the row? Where you able to follow the road from Johannesburg to each of the towns/cities and then from the town to Cape Town? Did you compare the routes in question 3 above and check which one seems shorter? Do you think that having a map may have been useful for you then?



Now that you have studied grid references and know how to plan trips we will look at two other examples of maps (Strip maps and route maps).

Strip Maps
A strip map is a map showing only the land next the route you want to travel. This type of map  appears as a long, narrow-strip. In most cases the distance in kilometres that need to be travelled are are given alongside the map.

Example (Adapted from NSC Mathematical Literacy P1 Feb/March 2015): 
Mamusi and her family live in Barkly West. She decided to take her family on a road trip to 
the Free State. In order to plan her trip she obtained a strip map at the tourist information 
centre in Barkly West. Part of this strip map has been reproduced below:
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Study the map and answer the questions that follow:
1 Mamusi travelled from Barkly West to Bloemfontein via Kimberley. Name the towns or cities that they would pass through if they travelled on the N8 to Bloemfontein.
Answer:      Perdeberg  and  Petrusburg
   
2 Give the compass direction from Kimberley to Bloemfontein.
Answer:         South East

3 According to the map the distance from Kimberley to Bloemfontein, using the N8, is 165 km. Calculate the time (in hours and minutes) Mamusi would take to travel to Bloemfontein if she was driving at an average speed of 97,3 km/h.
Answer:       Time = 
                               = 
= 1,695 hours 
  	 
But  0, 695 hours ×60 minutes  
     	     =  41,7 minutes	 
 	 
Time ≈ 1 hour 42 minutes  
  

4 Mamusi decided to rather take the route via Boshof to Bloemfontein from Barkly West. Name the provincial or regional roads that they needed to take to get to Bloemfontein.
Answer:         Provincial road number 31 and 64   

5 After Mamusi and her family visited Bloemfontein they wanted to visit a family friend who lives in another town in the Free State. Below is a description of the routes they used from Bloemfontein. 
Travelled along route N8 to Petrusburg. 
At Petrusburg they turned onto route R48 and drove to Koffiefontein. 
At Koffiefontein they took route R704 and passed Fauresmith. They stopped at the next town where they visited their family friend.
 Answer:    Jagersfontein.
 (
Read the distances along the side of the strip chart
)
6 Calculate the distance between Koffiefontein and Luckhoff.
Answer:    Distance = 145 – (39 + 19 + 33 + 12) km 
                                           = 42 km  
     



7  (
Write the map distance to real life distance in a ratio.
C
onvert to the same unit
D
rop the unit 
S
implify the ratio
 – this is now a number ratio
)Determine the scale used on the map if 5,4 cm on the map represents 2,7 km. Write the scale in the form    1  :  … 
Answer:         5,4 cm on map = 2,7 km in reality 
                       2,7 km ×100 000 = 270 000 cm   
                                           5,4 :  270 000 
                                      1 :  50 000 



Task 2: Working with strip maps/describing relative position/planning trips
Purpose: To practise our understanding of strip and describing relative position and planning trips
What you need
Pen, pencil, ruler, calculator and paper
Time:  45 minutes
What will you do: Study the strip map below and answer the questions that follow.
Marlene is planning a trip from Bloemfontein to Sun City and uses the map below.

[image: Bloemfontein - Johannesburg]
http://www.southafrica-travel.net/routing/routes/bloemf_jhb.html
Study the map and answer the questions that follow:
1. List the National Roads Marlene will travel on from Bloemfontein to Sun City. 

2. Calculate the total distance between Bloemfontein and Sun City.

3. It is recommended that a driver stops approximately every 200 km. Study the map and suggest at which towns Marlene should stop. Give a reason for your answer. 

4. Marlene leaves Bloemfontein at 06:00 in the morning and travels at an average speed of        90 km/h. Her total stoppage time to rest and re-fuel on the journey is 40 minutes.  Calculate her arrival time in Sun City.

5. Name all the towns/cities she will pass through on her way to Sun City.

6. Show by calculation that Durban is further from Sun City than Bloemfontein.

Guided reflection: Did you follow the route from Bloemfontein to Sun City and read off the names of the National Roads? Where you able to read the distances alongside the strip map and use them to calculate the distance between towns? Where you aware that a recommendation of 200 km may mean within 10 km of 200 km (190 km to 210 km)?

 Answers to activity questions on page 18

Route Maps
A route map is a map showing the different routes that one can travel on to go from one 
place to another. Normally a route map with also have the distance between towns placed 
on the map. This will allow you to calculate the distance you need to travel and then choose 
the shortest route.



Example (Adapted from SC Mathematical Literacy P1 May/June 2017): 
A group of tourists drove from Johannesburg to the Madikwe Game Reserve and planned to enter the game reserve at the Abjarterskop Gate.

Below is a map indicating the routes, cities or towns and distances (in kilometres) between the places.
ROUTE MAP FROM JOHANNESBURG TO THE MADIKWE GAME RESERVE


[Adapted from http://www.infomap.co.za/wp-content/uploads/2016/02/SA-NP-Map]

Use the information and the route map above to answer the questions that follow.
1. Give the general direction of the Madikwe Game Reserve from Johannesburg.
Answer:    North West or NW (Use the compass directions and draw a straight line from Johannesburg to the Madikwe Game Reserve)

2. State what the broken line above the Derdepoort Gate represents on the map.
Answer:    It indicates the BORDER between South Africa and Botswana (Look at the areas around the broken line)

3. Name the shortest route that could be used to drive from Johannesburg to the Abjaterskop Gate.
Answer:    Travel from Johannesburg to Zeerust via Koster, then then from Zeerust to Abjaterskop Gate 
OR Take the N14,  N4, then turn on to the R49

4. Calculate the distance between Zeerust and Swartruggens if the total route distance from Rustenburg to the Abjaterskop Gate is 221,2 km.
Answer:    Distance = 221,2 km – (62,4 km + 88,1 km) (Read the distances from the      
                                                                                                  map)
                                     = 70,7 km

5. Determine the shortest route distance from Johannesburg to Swartruggens. Show ALL calculations.
Answer:    Via Koster: 70 km + 71,9 km + 35,2 km = 177,1 km



Task 3: Working with route maps/describing shortest distance
Purpose: To practise our understanding of a route map.
What you need
Pen, pencil, ruler, calculator and paper
Time:  45 minutes
What will you do: Study the route map showing the 947 Cycle 2018 Race and  answer the questions that follow.
Phoseka  intends running the 947 Cycle race in 2018. He obtained the following route map from the organisers.
[image: ]
Study the route map and answer the questions that follow:
1. Name the residential area on the right hand-side of the starting point if the athlete is facing in the direction that he will run.

2. Write down the number of water points for this race.

3. Write down the distance the cyclist would have travelled when he reaches the 6th water point.

4. Between which two consecutive water points will the cyclist travel 8 km?

5. State which water point is closest to the half-way point.

6. If the race is exactly 94,7 km, calculate the distance between the third last water point and the finish.

7. Name the area where the race ends.

8. Give two reasons why the organisers also show the terrain of the race.

Guided reflection: Did you study the route map and follow the direction in which the cyclist would ride, before you attempted to answer the questions? Where you able to analyse and use the given key?

[bookmark: _Hlk522972289]Answers to activity questions on page ….


CASE STUDY:  Making decision when planning a trip
Purpose: You will be able to decide on the most cost effective way to travel to between Johannesburg and Port Elizabeth for a 5 day holiday.
What you need
Pen, pencil, ruler, calculator and paper
Time:  60 minutes
What will you do: You will perform calculations related to the cost of air tickets, train tickets and hiring a car for a trip from Johannesburg to Port Elizabeth.
Thando and Alitha live in Johannesburg. They are planning a 5 day holiday in Port Elizabeth. They have a choice of:
A:   Hiring a car to drive from Johannesburg to Port Elizabeth.  The distance between the two towns is 1 060 km. A car hire company gave them a quote of R3 442 to hire  car for seven days inclusive of a maximum of 3 00 km travelled. This will be enough kilometres to travel for the return trip and also to travel sight-seeing (Visiting different places in and around Port Elizabeth)
B:  They could fly between Johannesburg and Port Elizabeth. The air ticket will cost them      R1 234 single per trip. They would then use the Uber Taxi to travel in Port Elizabeth.
C: They could travel by train. The train fare is R540 per person one way. Then again they could use the Uber Taxi to travel in Port Elizabeth.
They estimate that they will need R600 for Uber Taxi fares.
The balance of the holiday expenses like food, accommodation and sight-seeing will be the same for all three options.
1.  Compare the total cost of each of the options A, B and C and give Thando and Alitha advice on which option they should use.



2. Thando and Alitha eventually decide to travel by train. They obtained the train time-table from the internet below.
	Johannesburg » Port Elizabeth
	Port Elizabeth » Johannesburg

	Days running
	Wed / Fri / Sun
	Days running
	Wed / Fri / Sun

	Train Station
	Arrival
	Departure
	Train Station
	Arrival
	Departure

	Johannesburg to...
	 
	13:15 day 1
	Port Elizabeth to...
	 
	11:00 day 1

	Germiston             (R110)
	13:37 day 1
	13:47 day 1
	Allicedale            (R160)
	12:52 day 1
	13:24 day 1

	Vereeniging           (R130)
	14:48 day 1
	14:57 day 1
	Cookhouse          (R200)
	14:41 day 1
	15:00 day 1

	Kroonstad              (R180)
	17:12 day 1
	17:27 day 1
	Cradock                (R220)
	16:05 day 1
	16:15 day 1

	Virginia                   (R210)
	18:21 day 1
	18:25 day 1
	Rosmead              (R260)
	18:18 day 1
	18:48 day 1

	Bloemfontein        (R260)
	20:12 day 1
	20:30 day 1
	Nouport                (R280)
	19:40 day 1
	19:45 day 1

	Springfontein        (R320)
	22:52 day 1
	23:17 day 1
	Springfontein      (R330)
	23:09 day 1
	23:19 day 1

	Nouport                 (R380)
	02:10 day 2
	02:20 day 2
	Bloemfontein      (R390)
	01:35 day 2
	02:05 day 2

	Rosmead                (R390)
	02:57 day 2
	03:28 day 2
	Virginia                 (R440)
	04:03 day 2
	04:08 day 2

	Cradock                  (R430)
	04:39 day 2
	04:44 day 2
	Kroonstad             (R460)
	05:08 day 2
	05:23 day 2

	Cookhouse             (R460)
	05:47 day 2
	05:57 day 2
	Vereeniging         (R510)
	07:39 day 2
	07:49 day 2

	Allicedale                (R500)
	07:08 day 2
	07:14 day 2
	Germiston           (R530)
	08:45 day 2
	08:55 day 2

	Port Elizabeth        (R540)
	09:10 day 2
	 
	Johannesburg    (R540)
	09:18 day 2
	 

	Month
	August
	September
	October
	November
	

	Fares
	R 540
	R 540
	R 540
	R 540/90days
	


https://southafricanrailways.co.za/tourist_class_times.htm 
Study the time-table and answer the questions that follow:
2.1 Calculate the total time for the train journey from Johannesburg to Port Elizabeth.

2.2 If they left home on Wednesday 30 August. On what day, date and time did they arrive in Port Elizabeth.

2.3 At which train station was the stopping time the longest for the forward journey from Johannesburg to Port Elizabeth?

2.4 Show whether or not the time taken to travel from Nouport to Port Elizabeth is the same as the time taken to travel from Port Elizabeth to Nouport on the return journey.
Guided reflection: Did you notice that this exercises covers both finance and maps and plans? 

Answers to activity questions on page …..

[bookmark: _Hlk522972186]


LAYOUT PLANS
Example 1:
The school governing body of Protea Primary School decides to hold a Fair on the school ground to raise funds. They erect a fence around the rectangular field.
The layout plan for the fair is illustrated below
LAYOUT PLAN OF THE SCHOOL FAIR
 (
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 A
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Children's play area
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Toilet block
Burghers/hot dogs 
andchips
N
)














1. State the general direction from the Kiddies fun rides to Car Park 1.
2. Write down the number of stalls where games are played.
3. State one reason why Entrance B is for pedestrians only.
4. Name one item that could be sold at the jewellery stand.
5. The actual length of Car Park 2 is 32,4 m.
              Determine the scale used to draw this layout plan.
Answers: 
1. North east
2. 2.
3. No car park near entrance B..
4. Earrings or rings or bracelets (any jewellery item)
5. The length of the car park on the map is 2,7 cm
             2,7 cm represents 32,4 m
             The scale is    2,7 cm : 3 240 cm
                                    =  2,7 : 3 240
                                      =    1  : 1 200

Activity 4:  TO CHECK YOUR UNDERSTANDING OF A LAYOUT PLAN
Purpose
To check your understanding of layout plans, symbols and features, scale
What you need
Pen, pencil,  paper, ruler and calculator
Time:  40 minutes
What will you do: Study the layout plan below an answer the questions that follow

City High School is organising a fund raising fair and the following map represents a layout of the school and the stalls that will be placed on the sport field.
 (
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4.1	Write down the number of sets of toilets represented on the school and sports field layout plan. 

4.2	Why do you think the jumping castle/play area has been placed in the middle of the field?
4.3	Write down the names of the non-food stalls at the fair.

4.4        Which parking area is most suitable for visitors to the fair? Give a reason for your   
             Answer.
	               
4.5      Use the scale on the given layout plan. Measure the length of the school building on      
            the layout plan. Determine the actual length of the school building in metres.
        
Guided reflection: Are you able to identify universal symbol used on maps and
plans? 

 Answers to activity questions on page …




ANSWERS FOR UNIT 3
ACTIVITY 1: SOLUTIONS
1. C4
2. Trim Park and Bayview Hospital
3. C2
4. Long Street and Marsh Street
5. Turn Right
6. 1 cm on map represents 0,3 km
8,9 cm on the map will represent 8,9 × 0,3 km = 2,67 km
ACTIVITY 2: SOLUTIONS
Task 1
1.1 C2  or   2C
1.2 D2  or  2D
1.3 B2  or  2B
1.4 A4   or  4A
2.	South West
3.1	N3; N2
3.2	N1
3.3	N12; N1
3.4	N1; N10; N2
4.         Via Bloemfontein5
5.	It helps us to plan our journey. It makes us more willing to travel if we know where we are going

Task 2
1. N1;  N4
2. 455 km + 145 km = 600 km
3. Kroonstad (after 209 km); then Johannesburg (after 395 km) then straight to Sun City
4. 600 km = 90km/h × time (h)
Time = 6,66.. h  = 6 hours 40minutes
Total time taken = 6 hours 40minutes + 40  minutes
                              = 7 hours 20 minutes
She will arrive at 13:20
5. Winburg; Ventersburg; Kroonstad; Johannesburg; Pretoria; Rustenburg
6. Durban to Johannesburg = 559 km
Johannesburg to Pretoria = 60 km
Pretoria to Sun City = 145 km
Total distance = 559 km + 60 km + 145 km
                          = 764 km
Therefore Durban is further from Sun City than Bloemfontein.
Task 3
1. Diepsloot
2. 9
3. 60 km
4. WP 3 and WP4
WP7 and WP8
5. WP5
6. 3rd last is 7th
The distance left to ride = 94,7 km – 70 km
                                            = 24,7 km
7. Riversands
8. So the cyclist will be aware of when they have to cycle uphill.
The cyclist will know that the race is not flat

 


CASE STUDY SOLUTION
1. A: Hiring a car
Total cost = R3 442

B: Flying:
Total cost = Airfares + Uber travel cost
                  = R1 234 × 4  +  R600
                  = R4 936 + R600
                  = R5 536
C: Travel by train
Total cost = Train fares + Uber travel cost
                   = R540 × 4  +  R600
                  = R2 160 + R600
                  = R2 760

The most cost-effective travel mode is train but the train journey is much longer than travel by car or road.
The most costly is travel by plane but you gain in terms of time and stress of driving on the road for long hours.

2.1	On day 1 they travel for 24 hours – 13hours 15 min = 10 hours 45 minutes
             On day 2 they travel for 9 hours 10 min
             Total time = 10 hours 45 minutes + 9 hours 10 min
                                = 19 hours 55 min

2.2	Thursday 31 August at 09:10
2.3	Rossmead  31 minutes
2.4	Nouport to Port Elizabeth (Time from 02:20 to 09:10)  = 6 hours 50 minutes
            Port Elizabeth to Nouport (Time from 11:00 to 19:40) = 8 hours 40 minutes
	He time is NOT the same



Task 4
1. four (4)
2. For safety reasons. Parents will be able to see their children at all times.
3. Games; Jewellery; Jumble; Cell phones
4. Parking 2
5. scale  1 cm  = 150 m
                    School building length on the layout plan = 1,5 cm
       Actual (real life) length of school building = 1,5 × 150 m = 225 m
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