
 

 
 

REVISION: MEASUREMENT & MAPS    20 JUNE 2013 

Lesson Description 
In this lesson, we revise: 

 Measurement of length, volume, weight and temperature. 

 Ratio calculations 

 Direction and map scale 

Key Concepts 

Measuring Length 

We use many different instruments to measure length. Some instruments measure very long lengths, 
such as the distance between one city and another. Some measure very short lengths, such as the 
length of an ant. 
 

 The two sizes for a ‘foot’ – 246 to 252 mm was based on a man’s foot and the other one of 
330 to 335 mm was based on two hand measurements. 

 The inch (2,5 cm) is a thumb length.  

 A yard (90 cm or 36 inches) is a forearm length. 

 One metre is approximately the length from the shoulder to the fingertips when arms are 
outstretched. 

Measuring Volume 

When we measure volume, we measure the quantity inside a container. Most often we measure the 
volume of liquids, but sometimes in recipes the quantities of sugar, flour and rice are given in volume 
instead of weight.  
The most common metric units of volume are: millilitres (ml), litres (ℓ) and kilolitres (kl). 
When we measure capacity we measure volume. 

Measuring Weight 

When we measure weight, we measure how heavy a person or object is. The most common metric 
units of weight are: milligrams (mg), grams (g), kilograms (kg) and tonnes or metric tonnes (t). There 
are 1 000 kg in 1 metric tonne. 

Measuring Temperature 

Temperature is measured in degrees Celsius (°C) or degrees Fahrenheit (°F).  
A thermometer is used to measure temperature 
 

Ratio 

A ratio is a comparison of two numbers (called terms of the ratio).  

Ratios have no units since the quantities being compared are of the same kind or type. 

Ratios can be written in different ways: 

 In words → a to b 

 With a colon → a:b 

 As a fraction → 
 

 
 



 

 
 

Rate 

A rate is a special kind of ratio in which the two (or more) quantities being compared have different 

units. Examples of rates include: 

 Comparing the distance travelled by a car to the time taken to travel that distance – this 

gives the speed of the car in kilometres per hour (km/h) 

 Comparing the time spent on a telephone call to the total cost of the call – in Rands per 

minute (R/min). 

 Comparing the value of the Rand currency to the US Dollar currency – this gives the 

exchange rate of the Rand to the Dollar in Rand per Dollar (R/$) 

Two important concepts to understand when working with rate are constant rates and unit rates. 

 Constant rate: When the quantities being compared are in direct proportion we say that we 

have a constant rate.  

Example: rates at which telephone calls are charged – R0,99 per minute. 

 Unit rate: A useful method for performing calculations involving rates is to use unit rates; 

this is the rates in which one of the quantities in the rate is compared with a single unit of 

the second quantity in the rate. 

Example: cost of milk per one litre – R10,99/l 

Types of Maps 

Big public spaces like amusement parks often supply a map at an information kiosk, so that visitors 
can find their way around.  

 

  



 

 
 

Stadiums will have a seating map 

 
A theatre will have a more detailed seating plan. 

 
A street map will have grid references and show information about the city. 

 



 

 
 

Directions on a Map 

Directions from Cape Town International Airport to Durban Rd, Bellville 

 When leaving the airport turn left towards Bellville. 

 Keep left towards Bellville on the M22.  

 Continue straight till you reach Modderdam Rd, the M10. Turn right towards Bellville. 

 Continue along Modderdam Rd. At the 6th traffic light, take the slipway left towards Bellville. 

 Go over the bridge until you reach Voortrekker Rd. 

 Turn left into Voortrekker Rd. 

 At the second traffic light turn right into Durban Rd, the R310. 
 
What words are used to describe which direction you should turn towards? 
Name two types of landmarks that are used to help you recognise when to turn. 
What do M22, M10 and R310 represent? 

Grid Reference 

Street maps are often drawn using grid reference systems so that we can easily locate streets, 
suburbs or places. The grids use letters and numbers for easy reference. The letters are used for the 
columns and are referenced first, and the numbers are used for the rows and are referenced second. 
Without the grids it would be difficult to find places on maps.  
For example Port Rex Station can be found in F5 on the map below. 

 
 

  



 

 
 

Understanding Scale 

When we enlarge or reduce the size of an actual object in a picture, we say the picture is scaled up or 
scaled down. 
 
It is not always possible to show the actual size of an object. It is impossible to print a life-size picture 
of a train. A photograph of a train has to be scaled down for it to fit on the page and so that we can 
see the whole train. 

Number Scale 

We use scale to build smaller or larger models of the actual object. The picture shows a scale model 
of a car. The model was built using a 1 : 10 scale. This means that every measurement on the toy car 
is 10 times smaller than the actual car. If the height of the toy car in the picture is 140,8 mm the actual 
height of the car will be (140,8 × 10), that is 1 408 mm or 140,8 cm. 
 

 

The scale is written as a ratio: dimensions of image: actual dimensions 

In this example, the dimensions of the picture: the dimensions of the actual toy car is 1 : 10. 

Bar Scales 

Bar scales make it easy to estimate the distance between two points on a map or plan. It is a picture 
of the scale rather than a numerical scale. 
A bar scale is marked in units much like a ruler and is proportional to the scale of a map. An 
advantage of a bar scale is that if we enlarge or reduce the map, the bar scale will enlarge or reduce 
proportionally. 
 

 
 

  



 

 
 

Questions 

Question 1 

(Solutions for All Maths Literacy, Macmillan, Grade 11, Topic 6, page 162 Question 2) 

Sinazo is fencing her paddock which measures 34,9 m × 14,6 m. The fence is constructed as follows: 

 poles are spaced 2,8 m apart 

 each pole has a diameter of 10 cm. 
 

This is a sketch of Sinazo’s fence: 

 
 
a.) Calculate the area of Sinazo's paddock. 
b.) What is the distance between each pole? 
c.) What is the diameter of each pole? 
d.) What is the distance from the start of one pole to the end of the next pole? 
e.) If there were three poles, what would be the distance from the start of Pole 1 to the end of 

Pole 3? Show how you worked this out. 
f.) How many poles does Sinazo need for the length of one side of the paddock? 
g.) How many poles will Sinazo need for both lengths of the paddock? 
h.) How many poles will Sinazo need for the one width of the paddock? Remember that there are 

already poles at the beginning and end of the width of the paddock. 
i.) How many poles does Sinazo need altogether? 
j.) The cost of each pole is R80. Calculate how much Sinazo must pay for the poles she needs. 

 

Question 2 
(Adapted from NCS (DBE) Feb March 2011, Paper 2, Question 5) 

Mr Coetzee is a cattle farmer. He needs a steady supply of water for his cattle throughout the year. 
He drills a borehole and pumps water out of the borehole into a storage tank with a square base. 
The side of the base of the tank is 2,5 m and the height of the tank is 2 m. The output rate of the 
borehole pump is 3,6 kilolitres per hour.  
 
The following may be useful: 
Volume of a square-based prism = (side)

2
   height 

Volume of a cylinder =   (radius)
2 
 

 
height, using   = 3,14 

1 m
3
 = 1 kℓ 

a.) Calculate the capacity (volume) of the storage tank in kilolitres.  
b.) Determine how long it would take the pump to fill the storage tank to 65% of its capacity if the 

pump operates at 
 

 
  of its output rate. Give the time in hours and minutes.  

 
  



 

 
 

The table below shows the average daily water requirements per animal. 

 
Mr Coetzee has 40 cattle, 20 sheep, 30 goats and 50 chickens. 
 

c.) Calculate the total average daily water requirements, in kilolitres, of ALL the livestock.  
d.) Mr Coetzee wants to build a new cylindrical tank that is big enough to hold 10 days supply of 

water for his livestock. Determine the radius of the new storage tank if the height is 2 m. 
 

Question 3  
(Adapted from NCS (EC) Sept 2012, Paper 1, Question 1) 

You are planning to go on holiday and visit your family over the Christmas season. You have been 
asked by your aunt to bring your mother’s recipe for her milk tart filling as she would like to make it for 
the family tea on Christmas Day.  
 
You have been given the recipe by your mother and these are the ingredients required:  
 
MILK TART FILLING  
540 mℓ milk  
85 g flour  
1 pinch salt  
30g margarine  
100g sugar  
Cinnamon sugar to taste  

Mom’s tip –  
Secret to get it to set right is in the baking!  

Bake at 220 ℃ for 20 minutes and then reduce heat to 200 ℃ for the last 10 minutes.  
 
Your aunt is used to using imperial measures so you are going to have to change the recipe for her 
before you go on holiday. In the front of the recipe book is the following table:  
 

 
 

a.) Change the amounts required for the milk, flour, margarine and sugar to imperial 
measurements using the table above.  

b.) Change the degrees Celsius to Fahrenheit using the following formula; ℉ = (9/5 x ℃) + 32  
c.) You need pocket money for your holiday. You have decided you want £500 to spend. The 

exchange rate is £1 = R 12,56. Calculate how much money you need to save to get £500.  
 
 
 



 

 
 

Question 4 
(Adapted from NCS (DBE) Feb/Mar  2010, Paper 1, Question 5) 

Mrs Mazibuko is the deputy principal of Injoloba High School in KwaMevana which is in the Howick 
area in KwaZulu-Natal. She lives at 4 Memory Place. Her husband is a medical doctor at the Howick 
Medi-Clinic. Use the map of the area (on the next page) to answer the following questions: 
 
e.) Write down the grid reference for Injoloba High School.  
f.) Describe the relative position of Howick High School from Injoloba High School.  
g.) The athletics coaches of Injoloba High School and Howick High School are organising a fun run 

for their learners, parents and the community which will start at Injoloba High School and will 
finish at Howick High School.  
Describe a possible route for the fun run if traffic officials declare that Main Rd must not be used. 

h.) Every morning, Mrs Mazibuko drops her husband at the Medi-Clinic and then drives to school. 
Driving at an average speed of 45 km/h, she completes the single trip in one tenth of an hour. 
Calculate the distance Mrs Mazibuko covers on this single daily trip.  

Question5 
(Solutions for All, Maths Literacy, Macmillan, Grade 10, Chapter 10, Page 181, Question 1) 

On a plan, the length of a wall measures 3,8 cm. Calculate the actual length of the wall if the scale of 
the plan is: 
 

a.) 1 : 250 
b.) 1 : 475 
c.) 1 : 1 500 

Question 6  

(Adapted from NCS (DBE), Nov 2011, Paper 2, Question 3) 

The Naidoo family lives in Pietermaritzburg. A map of South Africa showing the national roads 
(marked N1, N2, et cetera) is given on the last page.  
 
Use the map to answer the following questions.  
 
The family travelled from Pietermaritzburg to Johannesburg by car, using the N3. 
 

a.) Use the map and, if necessary, the ruler on the map to measure the distance, in centimetres, 
on the map between these two cities.  

b.) Hence, use the scale given on the map to calculate the actual distance, in kilometres, 
between these two cities.  

c.) The car travelled at an average speed of 110 km/h. They departed at 08:15 and planned to 
arrive in Johannesburg at 14:30. Determine whether they arrived at their destination at the 
predicted time.  

d.) The family left Pietermaritzburg with a full tank of petrol. Along the way they stopped at a 
petrol station to refuel at a cost of R455,40. The capacity of the tank is 60 litres and the cost 
of fuel is R10,12 per litre.  
i. Before refuelling, the fuel gauge indicated that the tank was half full. Verify, showing ALL 

calculations, whether the fuel gauge was working properly.  
ii. If the car's fuel consumption was 9 litres per 100 km, determine how far they were from 

Johannesburg when they refuelled.  
e.) Describe, in detail, the shortest possible route, using the national roads, to travel from Port 

Shepstone to Upington.  
f.) Mr Naidoo gave the following directions to Mrs Khumalo using his cellphone: From George, 

travel north along the N12. When you reach Beaufort West, take the N1 and travel through 
Bloemfontein to Pretoria. Then travel along the N4 in a westerly direction. The next town will 
be your destination. What is Mrs Khumalo's destination?  

 



 

 
 

 



 

 
 

 


