
GEOMETRY 
& 

MEASURE



TOPICS
• Using formulae

• Calculating gradient

• Shape

– Perimeter

– Area

– Volume

• Speed, distance and time

• Pythagoras

• Container packing

• Precedence tables

• Scale drawings

• Bearings



STARTER
1. Michael researches the cost of a turkey in some local butcher shops:

a) Calculate the mean and standard deviation for the butcher shop costs.

b) In supermarkets, a similar survey found that the mean price of a turkey 
was £19 and the standard deviation was £1·70.

Make two comments comparing the prices of turkeys between butcher shops and 
supermarkets.

2. A machine is used to measure radiation.  The units of the reading are ‘cps’.

An item is tested for radiation.  The diagram below shows the reading on the 
machine. If the reading is over 65 cps, the item is classed as dangerous. 

Is the item dangerous?  

Cost (£) 15 18 23 19 31 18 30
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FORMULAE
• In this topic you will be assessed on how you substitute values into a given 

formula.

When we substitute we are replacing letters in a formula for given 
numbers.

You have already used different formulae:

• Area of a circle = π x radius2

• Distance = Speed x Time

• Volume cuboid = length x height x breadth

It is important to follow rules of bodmas when using formula.



EXAMPLES
1) Calculate the area of a circle using the formula A = πr2 when the r = 3cm.

2) Body Mass Index is given by the formula BMI ൌ ௪௘௜௚௛௧	ሺ௞௚ሻ
௛௘௜௚௛௧	ሺ௠ሻమ

. 

a) Find the BMI of someone weighing 45kg with a height of 154cm.

b) Find the weight of a person with a BMI of 22 and a height of 1m 76cm.



3) The speed, v m/s, of a car accelerating is given by the formula v = u + at, where u = initial 
speed in m/s, a = acceleration in m/s2 and t = time in seconds.
Calculate the speed when u = 15 m/s, a = 0.2 m/s2 and t = 30 seconds.

4) It is important for new drivers to learn about the overall stopping distance when driving 
their car. Stopping distance is a combination of ‘thinking’ distance and braking distance.

stopping	distance ൌ thinking	distance ൅
ଶ݀݁݁݌ݏ

20
On wet roads this is multiplied by 2 and in icy condition the stopping distance is 10 times 
greater.
Calculate:
• Stopping distance for a car travelling at 36mph when raining.

• Stopping distance for a car travelling at 63mph in icy weather.



STARTER
1. Using the formula ܽ ൌ 8ܾ ൅ ܿଶ work out a when b = -3 and c = 5.

2. Jenny works as a travel agent. She lives in Musselburgh and needs to catch the 
train to work from Haymarket Station.

It takes her 15 minutes to walk from her flat to Musselburgh Police Station where 
she catches the bus. She gets off the bus at Haymarket Station.

The bus timetable is shown below. She must be at Haymarket Station by 7:25 
am. 

What is the latest time she can leave her flat to make it to the station on time?



STARTER
1. A cylinder box of biscuits with a radius of 10cm has a volume of 2198cm2. Use 

the formula ݄ ൌ 	 ௏
గ௥మ

to work out the height.

2. As part of Jenny’s job she often has to call offices in different countries. 
She uses the world clock app on her phone to check the local times for the offices 
she must call. The following times are displayed below.

Glasgow 12:04
Honolulu 04:04
New York 07:04
Tokyo 21:04

All offices are open 8:30 am – 7 pm. Tomorrow she must call all three offices. 
She has planned to call the offices at the times shown below. 

09:35 – Tokyo, 13:15 – New York, 16:45 – Honolulu 

Which of the three business calls will she be able to make? Explain your answer.
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GRADIENT
• In this topic you will be assessed on you calculate gradient and apply it to 

problems where gradient is a limitation or requirement.

The gradient of a slope is a measure of the steepness.  It is found by 
comparing vertical height to horizontal height.

The gradient formula is:

ݐ݊݁݅݀ܽݎܩ ൌ ݉ ൌ	
݄݁݃݊ܽܿ	݈ܽܿ݅ݐݎ݁ݒ
݄݁݃݊ܽܿ	݈ܽݐ݊݋ݖ݅ݎ݋݄ ൌ 	

݁ݏ݅ݎ
݊ݑݎ

Gradients can be given as whole numbers, decimals, fractions and 
percentages.



EXAMPLES
1. A resort grades its ski slopes according to their gradient.
One slope rises by 400m over a distance of 300m. 
How would the resort classify the slope?

2. Building regulations require a roof to have a minimum gradient of 0·3 ± 15%. 
Does the roof meet the requirements?

Green Less than 20%

Blue 20 - 40%

Red Over 40%



3. Planes must land at no more than a 2·5% gradient.  If a plane is landing at 
2·0% and is 500m away from the airport, what is its height off the ground?

4. A carpenter is making stairs. Each stair has a rise of (190 ± 20)mm and a 
run of (245 ± 15)mm. 

What is the maximum gradient of the staircase?



STARTER
Emma and Andrew want to buy a new bathroom suite.
To pay for the new suite they need to borrow £4500.

They are offered two different repayment options at a fixed simple interest rate of 
12.5% per annum:

Calculate the monthly repayments for each of the loan options.

Loan term Monthly repayment
Option 1 12 months
Option 2 24 months
Option 3 36 months



GRADIENT WITH 
COORDINATES
• You need to be able to read a vertical and horizontal distance using a 

graph.

• You will be asked to make comparisons between different sections of a 
graph or chart



EXAMPLE

The chart show’s 
Harry’s temperature 
during a 2 week hospital 
stay.

a) Calculate the gradient 
of each section. 



c) What does the gradient indicate in this chart?

d) Harry was deemed to be healthy when his temperature fell below 37.5°C. 
On what day was this?

e) Explain why the gradient of the last three days was zero.

b) Between which days did 
his temperature increase 
the most?



STARTER
1. Lola earns £760 gross pay each week.

Each week she pays 20% of her gross pay in tax and 6% of her gross pay in 
National Insurance.  She also pays £8 to her company’s Christmas club.

Calculate Lola’s net weekly pay.
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PERIMETER
The perimeter of a shape is the total length around its sides.

Can you find the perimeter of this shape?

If the perimeter of this rectangle is 120cm, work out the missing side.

38cm



CIRCUMFERENCE
The perimeter of a circle is known as the circumference

The circumference has a special formula:

Cൌ ܦߨ
Circumference = 	ߨ x   Diameter 

If you don’t have a calculator ߨ ൌ 3.14	 approximately.

12 cm



Find the perimeter of these shapes:

A doorway is to be lined with a wooden arch. Calculate the length of 
the wooden arch.

The wood costs £6.70 per metre. How much will it cost?

3 cm
10 cm

1.2 m

2.3 m
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AREA
Area of rectangle = length x breadth

If the area of this rectangle is 48cm2, work out the missing side.

30cm

5cm

3cm

?cm



Area of triangle = ଵ
ଶ

x base x height

4 cm

15 cm



Area of circle = π	x radius2

4 cm

3 cm
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COMPOUND AREA
A compound (or composite) shape can be split into lots of separate shapes.

We work out the separate areas first then add them together.

This could mean you need to find out missing dimensions of a shape.



Area of triangle = ଵ
ଶ

x base x height



Area of circle = πx radius2

10cm

20cm





EXAMPLE 1







EXAMPLE 2
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FORMULAS & FACTS

For any prism:

Volume =
Area of base x length

Volume =
length x base x height

Volume =
π x radius2 x height

1 litre = 1000ml = 1000cm3

1cm3 = 1ml

Volume =
½ x length x base x height



EXAMPLE
A candle company can make candles in three different shapes:

They sell their candles according to the volume of wax. 1 litre of wax is 
sold for £12.50.

Which candle would be the most expensive?

10cm

6cm

4 cm

10cm

6 cm

10 cm

5.5 cm 6 cm



10cm

6cm

4 cm

10cm

6 cm

10 cm

5.5 cm 6 cm



STARTER
1. The Jones’ are looking to insure the contents of their home.

HomesDirect provide contents and building insurance. 
The monthly premiums per £10,000 are listed in the table below.
The Jones’ live in a band 3 bungalow. 
They would like to ensure 
their contents for £50,000.

What is the cost of their 
monthly premium?

2. Aziz runs a hairdressing salon.  Each day he records the shop’s income, 
rounded to the nearest £10.  
The stem and leaf diagram shows the 
income over a 25-day period.

(a) Write down the modal daily income.

(b) Aziz took a day off at random.  What is 
the probability that he took a day off on a 
day that the hairdressers took less than 
£500? 

Express your answer as a percentage.

HomesDirect Insurance
Monthly Premiums per £10,000

Contents Building
Band 1 £4.10 £2.10
Band 2 £5.65 £3.05
Band 3 £7.15 £3.95
Band 4 £8.90 £4.40
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FORMULAS & FACTS

PYRAMID

Volume =
ଵ
ଷ
	x A x h

SPHERE

Volume =
ସ
ଷ
	x π x radius3

CONE

Volume =
ଵ
ଷ
	x π x radius2 x height







STARTER
The price of a games console was taken from 7 different stores.

Make a five figure summary for this data and draw a box plot.

Cost £ 321 345 290 310 365 305 299
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WHO IS 
PYTHAGORAS?

Pythagoras was a Greek philosopher and 
mathematician who was born in 570 BC.

He came up with a number of mathematical 
discoveries.

We are going to learn one of them today 
surrounding triangles.



SQUARES AND ROOTS
• You should know your squares and roots up to 12.

12 = 1 x 1 = 1

22 = 2 x 2 = 4

32 = 3 x 3 = 9

42 = 4 x 4 = 16

52 = 5 x 5 = 25

62 = 6 x 6 = 36

72 = 7 x 7 = 49

82 = 8 x 8 = 64

92 = 9 x 9 = 81

102 = 10 x 10 = 100

112 = 11 x 11 = 121

122 = 12 x 12 = 144



THE PYTHAGOREAN 
THEOREM

FOR A RIGHT ANGLED TRIANGLE,  IF  WE KNOW TWO SIDES WE 
CAN WORKOUT THE OTHER SIDE USING THE FORMULA:

c

b

a
a2 + b2 = c2



EXAMPLE: LONG SIDE

d

921

a2 + b2 = c2



SHORT SIDE

5cm3cm

y

a2 + b2 = c2a2 = c2 - b2
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PROBLEM SOLVING 
WITH PYTHAGORAS

• You might be asked to work out:
– More than one length

– Area or perimeter

– Gradient

– To show whether it is right angled or not



EXAMPLE 1

• Find the lengths x and y

4 cm

x

2 cm

6 cm
x

y



EXAMPLE 2

• Find the height of this isosceles triangle and then find the area.

10 cm

15 cm



EXAMPLE 3

The side view of a building is shown.

a) Calculate the width of the building.

b) Find the gradient of the roof.

8 m

12 m



EXAMPLE 4

• Is this triangle right-angled?

8 cm

5 cm
10 cm



SPEED
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STARTER
a) Bartosz is a window cleaner and is setting up a new business. He needs to buy a 
van to transport equipment to his jobs. The van he has chosen costs £18,450.

He takes out a bank loan to buy the van.  The bank will charge a simple interest rate 
of 15.6% per year on the loan. If he repays the loan over 24 months, how much will 
each monthly repayment be?

b) In one month, the window cleaning business has an income of £5043.

The pie chart shows how income is split between petrol, equipment, loan 
repayments and profit. Calculate Bartosz’s profit that month.
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CONTAINER PACKING
Goods usually have three layers of packaging. These are:
• primary packaging: this is the wrapping or the 

containers that are handled by the customer. 

• secondary packaging: this is the middle layer of 
packaging that uses larger wrappings, containers or 
boxes to group quantities of primary packaged goods. 
The goods might be displayed on the shelf in the 
secondary packaging.

• transit packaging: this is the outer container that 
uses wooden pallets (trays), plastic and board wrapping 
to make the transportation easier.



ORIENTATION

Items can be packed in different orientations 
depending on the dimensions of the object.

You may have to trial different orientations 
to see which gives you the best result.



8cm 5cm

4cm

8cm

5cm

4cm

8cm
5cm

4cm

5cm 4cm

8cm

5cm
4cm

8cm

8cm

5cm

4cm

30cm
18cm

28cm

Big 
box

Small 
box

Boxes 
that fit

Total number of boxes =

Big 
box

Small 
box

Boxes 
that fit

Total number of boxes =

Big 
box

Small 
box

Boxes 
that fit

Total number of boxes =

Big 
box

Small 
box

Boxes 
that fit

Total number of boxes =

Big 
box

Small 
box

Boxes 
that fit

Total number of boxes =

Big 
box

Small 
box

Boxes 
that fit

Total number of boxes =



PACKING ALGORTIHMS

An algorithm is a routine procedure.

There are two container packing algorithms:

• In the first-fit algorithm, you take the items to be 
packed in the order they are given and fit each one into 
the first available container that will take it.

• In the first-fit decreasing algorithm, you sort the 
items to be packed into order of decreasing size, then 
apply the first-fit algorithm



Load Boxes Depth

Load Boxes Depth
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PRECEDENCE TABLES
To complete a task it is sometimes necessary to complete one 
part before another can begin. We say that one task 
takes precedence over the other.

In each case, it should be possible to decide on the best order to 
undertake the tasks and the shortest time it will take to 
complete all the tasks, using the diagram that has been 
constructed. This is called the critical path.

A precedence table can be used to plan events involving different 
numbers of activities.



PRECEDENCE TABLES
A plumber has to complete a number of jobs to fit a bathroom. The 
time taken for each item is in brackets:
• Remove old bathroom fittings (3)
• Remove old floor tiles (2)
• Install new fittings (6)
• Paint woodwork (2)
• Lay new floor (4)
• Install blinds (1)
• Paint walls (3)
The fittings and tiles can be removed at the same time. New fittings can 
be installed once the old floor and fittings are removed.  The new floor 
is laid after the new fittings are complete.  The woodwork and walls 
must not be painted until the floor is complete,  and the final task is to 
install the blinds.
Draw a precedence table and a network diagram to work out the 
critical path.







SCALE 
AND 
BEARINGS



BEARINGS

• A bearing is an angle of travel

• It is measured clockwise from North (North is 000°)

• Bearings can be given as three digits

A

B



SCALE
• A scale is given so you can work out true distances and lengths based 

of a smaller diagram

• Sometimes scales are given as a line in the bottom corner of a map

• Scales should have the same unit so 1cm : 3km -> 1 : 300,000



1) The scale used for a map is 1 : 4000000. The distance between two 
towns on the map is 3.7cm. Find the true distance between the towns.

2) On another map, the distance between two cities is 11cm. The true 
distances between the cities is 4.4km. Work out the scale used on the 
map.



3a) It takes 42 minutes to sail from Island A to Island B.  A boat 
travels at 45kmph. How far apart are the islands?

b) The scale of a map is 1cm : 5km. 

How far apart are the islands on the map?
















