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When measuring different shapes, we must use units to be able to compare them. 
There have been many unit systems throughout the centuries, including a Welsh system, but by 
now we use two different systems in this country, the metric system and the Imperial system.
	The metric system:
Published in 1960.
Used across the world.
Easy to convert between one unit and another. 
	The Imperial system:
Published in 1824.
Used in the British Empire.
Being gradually replaced by the metric system.


Measures of Length[image: ]
	METRIC
10 millimetres (mm) = 
1 centimetre (cm)
100 centimetres = 1 metre (m)
1,000 metres = 1 kilometre (km)
	IMPERIAL
12 inches (“) = 
1 foot (‘)
3 feet = 1 yard (yd)
1,760 yards = 1 miles (mi)

	CONVERSIONS
1 inch ≈ 2.5 cm
1 yard ≈ 0.9 m
1 mile ≈ 1.6 km (therefore 5 miles ≈ 8 km)


[image: ]
Measures of Mass
	METRIC
1,000 milligrams (mg) = 
1 gram (g)
1,000 grams = 1 kilogram (kg)
1,000 kilograms = 
1 tonne or metric ton (t)
	IMPERIAL
16 ounces (oz) = 
1 pound (lb)
14 pounds = 1 stone (st)
160 stone = 1 ton

	CONVERSIONS
1 ounce ≈ 30 g
2.2 pounds ≈ 1 kg
1 ton ≈ 1 tonne


[image: ]
Measures of Volume
	METRIC
1,000 millilitres (ml) = 1 litre (l)
100 centilitres (cl) = 1 litre
	IMPERIAL
20 fluid ounces (fl. oz) = 
1 pint (pt)
8 pints = 1 gallon

	CONVERSIONS
1 pint ≈ 0.57 litres (therefore 1 litre ≈ 1.75 pints)
1 gallon ≈ 4.5 litres






Exercise 1[image: ]
Draw a circle around the amount which is the most appropriate estimate for the following.4

(a) Length of a football pitch			120 km		120 m		120 mm	120 cm
(b) Weight of a man				80 kg		80 g		80 mg		800 kg
(c) Capacity of a cup				2 litres		10 ml		200 ml		1 ml
(d) Distance from Bangor to Cardiff		270 mm	270 cm		270 m		270 km
(e) Height of the Eiffel Tower			324 mm	324 cm		324 m		324 km
(f) Weight of an apple				90 mg		90 g		90 kg		90 tons
(g) Capacity of an Olympic swimming pool	250 ml		25 litres		2,500 litres	2,500,000 litres
(h) Weight of a car				2 mg		2 g		2 kg		2 tonnes
(i) Diameter of a strand of hair			0.1 mm		0.1 cm		0.1 m		0.1 km4

Exercise 2 
[image: ]Write the best metric unit for measuring
(a) the length of a hockey pitch			(b) the fuel tank capacity of a car
(c) the distance from Paris to Rome		(d) the weight of a big dog
(e) the volume of water in a bath		(f) the weight of a pocket calculator
(g) the diameter of a circular coin		(h) how much liquid a tablespoon holds
Exercise 34

Write the best Imperial unit for measuring everything in Exercise 2.
Exercise 44

Connect each statement with the appropriate measure.
	Statement
	
	Measure

	Length of a pen
	
	1 kg

	Height of a door
	
	14 cm

	Weight of a soup tin
	
	330 ml

	Capacity of a can of fizzy drink
	
	420 g

	Weight of a bag of sugar
	
	5 ml

	How much liquid a teaspoon holds
	
	2 m



Puzzle
A snail who climbs up a 10 m tall building climbs 3 m every night and slips down 2 m every day. 
After how many nights will the snail have reached the top?
Challenge!
Use the internet to find out what the “Gimli Glider” was. What role did measures play in its story?


Exercise 55

Convert the units in each of the following.
(a) 300 cm in m			(b) 5,000 m in km		(c) 40 mm in cm
(d) 700 cm in m			(e) 8,000 m in km		(f) 120 mm in cm
(g) 250 cm in m			(h) 7,300 m in km		(i) 75 mm in cm
(j) 5 m in cm			(k) 2 km in m			(l) 6 cm in mm
(m) 4.5 m in cm			(n) 4.5 km in m			(o) 3.2 cm in mm
(p) 3 feet in inches		(q) 4 yards in feet		(r) 2 miles in yards
(s) 24 inches in feet		(t) 27 feet in yards		(u) 5,280 yards in miles
Exercise 65

Convert the units in each of the following.
(a) 4,000 g in kg			(b) 5,000 kg in t			(c) 7,000 mg in g
(d) 2,000 kg in t			(e) 8,000 g in kg			(f) 10,000 mg in g
(g) 6,500 g in kg			(h) 3,200 kg in t			(i) 9,100 mg in g
(j) 9 kg in g			(k) 3 t in kg			(l) 4 g in mg
(m) 8.2 kg in g			(n) 1.9 t in kg			(o) 2.9 g in mg
(p) 3 pounds in ounces		(q) 4 stone in pounds		(r) 5 tons in stones
(s) 64 ounces in pounds		(t) 28 pounds in stones		(u) 1,600 stones in tons
Exercise 75

Convert the units in each of the following.
(a) 7,000 ml in l			(b) 500 cl in l			(c) 3,000 ml in l
(d) 900 cl in l			(e) 4,500 ml in l			(f) 350 cl in l
(g) 6 l in ml			(h) 7 l in cl			(i) 7.4 l in ml
(j) 3 pints in fluid ounces	(k) 3 gallons in pints		(l) 120 fluid ounces in pints
(m) 40 pints in gallons		(n) 30 fluid ounces in pints	(o) 4 pints in gallons
Exercise 85

Fill in the blanks.
(a) 2 inches ≈ _____ cm		(b) 4 yards ≈ _____ m		(c) 2 miles ≈ _____ km
(d) 7.5 cm ≈ _____ inches	(e) 2.7 m ≈ _____ yards		(f) 12.8 km ≈ _____ miles
(g) 4 ounces ≈ _____ g		(h) 4 kg ≈ _____ pounds		(i) 3 tons ≈ _____ tonnes
(j) 60 g ≈ _____ ounces		(k) 1.1 pounds ≈ _____ kg	(l) 15 tonnes ≈ _____ tons
(m) 3 pints ≈ _____ litres	(n) 3 gallons ≈ _____ litres	(o) 5 pints ≈ _____ litres
(p) 2 litres ≈ _____ pints		(q) 9 litres ≈ ______ gallons	(r) 0.5 gallons ≈ _____ fluid ounces
Puzzle
A motorbike has travelled 30,000 km. Three tyres were used the same amount over this distance. How many kilometres did each tyre travel?
Challenge!
Write an estimate for each of the following.
(a) 4.3 km in inches
(b) 1 ton in grams
(c) 1 gallon in millilitres
Exercise 9: Problem Solving
(a) A biking club arranged a race which took place over two weeks. In the race, the competitors travelled 320 miles in England and 480 kilometres in France. In which country did they travel furthest? What was the difference between these distances? 5

(b) Jack weighs 122 lb. Find Jack’s weight in stones and pounds.
(c) Wayne weighs 10 stone 4 lb. Find Wayne’s weight in pounds.
(d) Laura has her own car. In April
Laura drove a total of 560 miles in her car.
Her fuel consumption was 37.8 mpg (miles per gallon).
The cost of the petrol was £1.48 per litre.
Calculate how much Laura spent on petrol during April. 
(e) Which is the better bargain? 3 kg of potatoes for 80p, or 5 lb of potatoes for 80p?
(f) Huw is the last competitor in a long jump competition. His best jump so far is 6 metres. He has one jump left. The competitor in the lead has jumped a distance of 6.3 metres. Huw says, “If I jump 4 cm further than my best jump so far, I will win”. Is Huw correct or not? You must explain your answer.
(g) Worktops for a kitchen are measured in mm. The length of a worktop is 4,500 mm. What is this in metres? 5

Exercise 10
Complete this crossnumber. If decimal points are required, use a whole square for each one. 
	1
	
	
	2
	
	3
	
	4

	 
	
	
	5
	6
	
	
	

	
	
	7
	
	
	
	
	

	
	8
	
	
	
	9
	10
	

	11
	
	
	
	12
	
	
	

	13
	
	
	14
	
	
	
	15

	
	
	16
	
	
	
	17
	

	18
	
	
	
	
	19
	
	


 	Across	 			Down
 	1. cm in 57.32 m		1. kg in 5,300 g
 	3. mm in 65.2 cm		2. cl in 0.267 l	
 	5. g in 0.673 kg			3. feet in 21 yd
 	7. m in 4 yd			4. oz in 14 lb
 	8. mm in 16.7 cm		6. ml in 0.076 l
 	9. lb in 20 kg			7. kg in 0.365 t
 	11. cm in 3”			8. km in 1 mi
 	12. litres in 176 gallons		9. mg in 49.879 g
 	13. cl in 0.26 l			10. mm in 4.2 cm
 	16. yd in 272 mi			11. kg in 7.279 t
  	18. mg in 9.325 g		14. m in 0.675 km
 	19. inches in 8’			15. fl. oz in 2 pt
 					16. lb in 3 st  	
 					17. g in 0.026 kg




Reading Scales4

Exercise 11
To which number is the arrow pointing? 
             (a) ______ cm		(b) ______ cm  	           (c) ______ cm   	        (d) ______ cm 	     (e) ______ cm  







 inch


 	                                 (f) ______ inch               (g) ______ inch                   (h) ______ inch                (i) ______ inch     

Exercise 12									Exercise 134
4

To which number is the arrow pointing?						How much water is in the beaker?
(a) ______ °C
(c) ______ °C
(d) ______ °C


(b) ______ °C


(e) ______ °C


(f) ______ °C


4

Exercise 14
(a) How many millilitres of oil has Sali put in the jug?
(b) How many fluid ounces of oil is in the jug?
(c) In reality, Sali put too much oil into the jug. Only a quarter of a litre
was required. How many millilitres of oil need to be poured out from 
the jug? 
(d) Use the jug to estimate how many fluid ounces are in a full litre. 
(e) Which costs more? A litre of milk or two pints of milk? 
Exercise 15blocks
cubes
5





grams
grams
grams






A container is placed onto scales, as shown in the first diagram.
(a) Now two of these containers are placed on the scales, as shown in the second diagram. Draw a pointer on the scales to show how much they weigh.
(b) Now 5 identical cubes are placed in the containers, as shown in the third diagram. Find how much one cube weighs.
Exercise 165

The travel graph below represents part of Nigel’s journey.Distance from Bangor
in miles


(a) How far away from Bangor was Nigel at the beginning of his journey?
(b) How far did he travel in the first hour?
(c) For how many minutes did he stop during his journey?
(d) After his stop, he continued his journey at a steady speed. By 14:18 he reached a point 48 miles from Bangor. Draw the graph for this part of the journey.Time

Conversion Graphs
It is possible to draw conversion graphs to change from one unit of measure to another. For example, consider changing the measurement of length from miles to kilometres. Earlier, we saw that 5 miles is about 8 km. It is possible to use this fact to draw the following conversion graph. Distance
(km)

Straight line connecting the origin to the cross, and continuing on. Ruler to draw the straight line.
Suitable title underlined..
The point 5 miles, 8 kilometres plotted.
Distance
(miles)
Suitable scale. Labels on the lines, not in the spaces.

Arrow at the end of the axis.
Axis labelled.
Arrow on top of the axis.
Axis labelled.
Suitable scale. Labels on the lines, not in the spaces.


Once the conversion graph is drawn, we can change between miles and kilometres. For example, the green lines show that 2 miles is about 3.2 km, whilst the purple lines show that 9 km is about 5.6 miles.5

Exercise 17
Use the above conversion graph to answer the following questions.
(a) The distance from Bow Street to Borth Zoo is 3.2 miles. 
How far is this in km? 
(b) Catrin’s mobile phone shows that she walked 11 km in a day. 
How far is this in miles? 
(c) Which is the longest distance: 4 miles or 6.5 km? 
(d) How far is 20 km in miles?

Exercise 185

Jessica is going on holiday to France this summer. Complete the following conversion graph to help Jessica on her holiday, using the exchange rate £1 = €1.18 (so that £50 = €59).
Money (£)
Money (€)

Use the above conversion graph to answer the following questions.
(a) Jessica changes £90 into Euros to spend on her holiday. How many Euros did she get? 
(b) Whilst in France, Jessica bought a train ticket for €32. How much was this in pounds?
(c) Jessica sees a perfume for €24 in a shop. She knows that the perfume costs £18 at home. 
What advice would you give to Jessica?
(d) After returning home, Jessica had €15 left. She went to the post office to change it back into pounds. How much money did she get?

Exercise 195

Use graph paper to draw the following conversion graphs.
(a) Change between height in feet and inches (up to 7 feet) and height in cm (up to 200 cm).
(b) Change between weight in stones and pounds (up to 12 stone) and weight in kilograms (up to 80 kg). 
(Use 10 stone ≈ 64 kg to help.)
(c) Change between money in pounds (up to £80) and money in American dollars (up to $120). 
Use the exchange rate £1 = $1.30 (so that £50 = $65).
(d) Change between temperature in Celsius and temperature in Fahrenheit. 
Use the conversions 0°C = 32°F and 100°C = 212°F.5

Exercise 20 (Revision)
(a) Write the best metric unit for measuring the width of a table.
(b) Convert the units in each of the following. 
 	(i) 6 m in cm			(ii) 4 kg in g			(iii) 9 l in ml
 	(iv) 4 feet in inches		(v) 3 stone in pounds		(vi) 2 pints in fluid ounces
 	(vii) 45 mm in cm		(viii) 7,250 mg in g		(ix) 40 cl in l
(c) Fill in the blanks.
 	(i) 4 miles ≈ ______ km		(ii) 5 ounces ≈ ______ g		(iii) 6 gallons ≈ ______ litres
 	(iv) 10 yards ≈ ______ m	(v) 6.6 pounds ≈ ______ kg	(vi) 3 litres ≈ ______ pints
(d) The temperature is measured to be 27.2°C. Draw an arrow on the scale below to show this temperature. 





(e) On graph paper, draw a conversion graph for the change between measuring lengths in yards (up to 6 yards) and measuring lengths in metres (up to 6 metres).
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[bookmark: Pedrochrau]
There are eight types of special quadrilaterals (which are four-sided shapes).

6

Exercise 21
Complete the following table by putting a tick () in any space where the given statement is true.
	Statement
	Square
	Parallelogram
	Trapezium

	The length of the diagonals is equal.
	
	
	

	The opposite angles are equal.
	
	
	

	Only one pair of opposite sides are parallel.
	
	
	

	The diagonals are lines of symmetry.
	
	
	



[bookmark: _GoBack]Exercise 226

Complete the following flow chart.

Exercise 236

Complete the following table by putting a tick () in any space where the given statement is true.
	Statement
	Rectangle
	Parallelogram
	Rhombus

	The diagonals are not equal.
	
	
	

	Every angle is equal.
	
	
	

	The opposite angles are equal.
	
	
	

	There are no lines of symmetry.
	
	
	



Exercise 246

Use a compass and ruler to draw the following shapes. 
(a) A rhombus with lengths 6 cm and the length of the longest diagonal is 10 cm.
(b) A kite with lengths 6 cm and 8 cm, and the length of the longest diagonal is 10 cm.
(c) An arrowhead with lengths 6 cm and 3 cm, and the length of the diagonal 
outside the shape is 5 cm.
(d) A rhombus with lengths 5.4 cm and the length of the longest diagonal is 8 cm.
(e) A kite with lengths 7.5 cm and 2.3 cm, and the length of the longest diagonal is 9 cm.
(f) An arrowhead with lengths 5.4 cm and 4.1 cm, and the length of the diagonal 
outside the shape is 7cm.

Hasse DiagramSquare

This diagram shows the 
relationship between the 
special types of 
quadrilaterals.
Rhombus
Rectangle


Kite
Parallelogram




Isosceles Trapezium

Arrowhead


Trapezium



Exercise 25









6

How many different quadrilaterals can be drawn using a 3×3 pegboard? 
Can you give special names to all of them?6

Exercise 26
Complete the following table.
	Shape
	Number of pairs of parallel lines
	Number of pairs of equal lines
	Number of lines of symmetry
	Order of rotational symmetry
	Two pairs of equal angles?
	Diagonals crossing at right angles?

	Rectangle
	2
	
	
	
	
	

	Square
	
	2
	
	
	
	

	Parallelogram
	
	
	
	
	
	

	Rhombus
	
	
	
	
	
	

	Trapezium
	
	
	
	No rotational symmetry
	
	

	Isosceles Trapezium
	
	
	
	
	
	

	Kite
	
	
	
	
	
	

	Arrowhead
	
	
	1
	
	
	



Angles
It is possible to split any quadrilateral into two triangles. Since the total interior angles of every triangle is 180°, it follows that the total internal angles of any quadrilateral is 2 × 180° = 360°.
C
A
B
70°
D
130°
85°

Example
In the diagram on the right, it is possible to calculate the size of the angle 
 without using a protractor, since the sum of , ,  and 
 must be 360°.
70° + 130° + 85° = 285°
  = 360° – 285°
 = 75°.
[image: ]Exercise 27
Find the size of the marked angles.
(The diagrams are not drawn to scale.)6

75°
40°

(a)
80°

(b)



(d)
61°
(e)
(f)
93°
111°
84°
87°
100°
45°
118°
35°
41°
123°
(h)
(g)
92°
102°
32°
64°
(c)
125°
15°
20°
110°
110°

Exercise 28 
The shape on the right is a parallelogram. 
Each angle is measured in degrees. 
The diagram is not drawn to scale. 6

Find the size of all the angles in this parallelogram.6

Exercise 29
Complete the Venn Diagram below. 
 = the eight special quadrilaterals; A = two pairs of parallel sides; B = diagonals cross at right angles. 

A
B







Exercise 30 (Revision)
(a) Write down the name of a quadrilateral which has diagonals of equal length.
(b) Write down the name of a quadrilateral which has rotational symmetry of order 2. 
(c) Use a compass and ruler to draw a rhombus with lengths 5 cm and whose shortest diagonal measures 6 cm.
(d) Find the size of the marked angles below. (The diagrams are not drawn to scale.) 









(ii)
116°
105°
70°
(i)
99°
83°
107°

	Key Words
	Further Questions
	What went well?
	To reach my target 
level I will…

	
	
	
	 

	
	
	
	My Level  My Target 



[bookmark: PerimedracArwynebedd]





































The perimeter of a shape is the distance around the shape. 
To find the perimeter, we add the length of all of the shape’s sides. 
The area of a shape is the size of the surface of the shape. 
Area is measured in square units.
Example
The perimeter of the shape on the right is 4 cm + 2 cm + 1 cm + 2 cm 
+ 1 cm + 2 cm + 1 cm + 1 cm + 1 cm + 3 cm = 18 cm. 
[image: ]By counting squares, the area of the shape on the right is 11 cm².
Exercise 314

Calculate the perimeter and area of the following shapes.
	(a)
	
	
	(b)
	
	
	
	
	(c)
	
	
	
	
	(d)
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Rectangle


























Area of a Rectangle = Length × Width

Example
The perimeter of the rectangle on the right is 4 cm + 2 cm + 4 cm + 2 cm = 12 cm. The area of the rectangle on the right is 4 cm × 2 cm = 8 cm².
Exercise 325

Find the perimeter and area of the following rectangles.
	(a)
	
	
	
	
	(b)
	
	
	(c)
	
	
	
	
	
	
	(d)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Exercise 335

Find the perimeter and area of the following rectangles. (The diagrams are not drawn to scale.) 6 cm
8 m
7 cm

(a)  					        (b) 			             (c)

3 m
3 cm

12 cm


2 m

(d)
40 cm


Exercise 345

The perimeter of each rectangle below is 24 cm. What is the area of each rectangle?8 cm

(a) 		 				      (b)
2 cm




Exercise 355

On the squared paper below, draw shapes with perimeter 14 cm, and area 
(a) 6 cm²	(b) 7 cm²	(c) 8 cm²	(d) 9 cm²	(e) 10 cm².
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Triangle
































Area of a Triangle = Perpendicular height
Base


To find the area of any triangle, we must choose one side to be the base. Then, we must measure the perpendicular height of the triangle from the base. 
To calculate the area:	(1) Multiply the length of the base by the height. 
 			(2) Halve the answer.
Example
For the triangle shown, the length of the base is 4 cm. The perpendicular height is 3 cm. 
Therefore the area is  cm².
Exercise 365

Calculate the area of the triangles with the following measurements.
(a) Base 4 cm, height 6 cm.		(b) Base 7 cm, height 4 cm.		(c) Base 3 cm, height 9 cm.
(d) Base 10 cm, height 5 cm.		(e) Base 2 cm, height 3 cm.		(f) Base 3 cm, height 3 cm.
(g) Base 5 cm, height 3 cm.		(h) Base 7 cm, height 3 cm.		(i) Base 9 cm, height 4 cm.
(j) Base 2 cm, height 15 cm.		(k) Base 3 cm, height 12 cm.		(l) Base 10 cm, height 10 cm.
(m) Base 4 m, height 4 m.		(n) Base 6 m, height 3 m.		(o) Base 7 m, height 8 m.

Exercise 375

Calculate the area of the following triangles.
	(a)
	
	
	(b)
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Exercise 385

Calculate the perimeter and area of the following triangles.4.2 cm

(a)  					(b)				      (c) 
4 cm
5 cm

5.3 cm
4.3 cm
4.5 cm
3 cm

5.2 cm

4 cm
4 cm

5 cm


Exercise 395

On the squared paper below, draw three different triangles with area 3 cm² and base 3 cm.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



ParallelogramPerpendicular height
Base



























Area of a Parallelogram = Base × Height

To find the area of any parallelogram, we must choose one side to be the base. Then, we must measure the perpendicular height of the parallelogram from the base. To calculate the area, we multiply the base by the height.
Example
For the parallelogram shown, the length of the base is 3 cm. The perpendicular height of the parallelogram is 2 cm. Therefore, the area is 3 × 2 = 6 cm².
Why Base × Height?
	
(1) Start with any parallelogram.
	
(2) Split the parallelogram as shown. Cut along the dotted line.
	
(3) Move the yellow piece to the right. Now we have a rectangle. The area of a rectangle = Length × Width, therefore the area of the original parallelogram is its base times its height.


Exercise 406

Calculate the area of the parallelograms with the following measurements.
(a) Base 6 cm, height 5 cm.		(b) Base 8 cm, height 2 cm.		(c) Base 5 cm, height 5 cm.
(d) Base 9 cm, height 8 cm.		(e) Base 10 cm, height 8 cm.		(f) Base 9 cm, height 6 cm.
(g) Base 8 m, height 4 m.		(h) Base 11 m, height 6 m.		(i) Base 5 km, height 7 km.6

Exercise 41
Calculate the area of the following parallelograms.
	(a)
	
	
	
	
	
	(b)
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Exercise 426

Calculate the perimeter and area of the following parallelograms.
(a)  					(b) 				         (c)
4.2 cm
5 cm

3 cm
4.5 cm

3 cm
4 cm

2 cm

3 cm

 5.8 cm

Puzzle
A triangle and a parallelogram have the same area, namely 24 cm².
The triangle and the parallelogram share the same base. 
If the height of the triangle is 4 cm, what is the height of the parallelogram?
TrapeziumPerpendicular height



































Area of a Trapezium = 

To find the area of any trapezium, measure the lengths of the parallel sides ( and ) and the perpendicular height between the parallel sides. 
To calculate the area: 	(1) Add the lengths of the parallel sides, .
 			(2) Multiply by the height.
 			(3) Halve the answer.
Example
For the trapezium shown, the lengths of the parallel sides are 1 cm and 4 cm, and the perpendicular
height is 3 cm.     To calculate the area:		1 cm + 4 cm = 5 cm
 						5 cm × 3 cm = 15 cm²
 						15 cm² ÷ 2 = 7.5 cm².
Why ?
	
(1) Start with a trapezium with the above measurements.
	
(2) Add a second copy of the trapezium to the side of the first. This makes a parallelogram. 
	
(3) The area of this parallelogram is . The area of the original trapezium is half of this, which is .


Exercise 436

Calculate the area of the trapezia with the following measurements.
(a)  = 4 cm,  = 6 cm, height = 5 cm.			(b)  = 3 cm,  = 5 cm, height = 2 cm.
(c)  = 6 cm,  = 9 cm, height = 4 cm.			(d)  = 4 cm,  = 11 cm, height = 3 cm.
(e)  = 12 cm,  = 4 cm, height = 5 cm.			(f)  = 14 cm,  = 6 cm, height = 7 cm.
(g)  = 6 m,  = 8 m, height = 10 m.			(h)  = 2 mm,  = 1 mm, height = 16 mm.
Exercise 446

Calculate the area of the following trapezia.
	(a)
	
	
	
	
	
	(b)
	
	
	
	
	
	(c)
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Exercise 456

Calculate the perimeter and area of the following trapezia.
(a)  				         (b)					          (c)5.2 cm
2 cm
4.5 cm


2.2 cm
4.2 cm
4 cm

5.8 cm
5 cm
5.7 cm
5.1 cm
5 cm
5 cm


6 cm


1.5 cm
5.5 cm



Exercise 467

Discuss the relationship between
the area of a kite and the area of the rectangle which surrounds the kite. Use this to find a formula for the area of a kite. Does this same formula work for any rhombus? What about any arrowhead?  






























































Exercise 476

Calculate the perimeter and area of the following shapes. 8 cm
4 cm

(a)  						(b) 			     (c)

6 cm


8 cm
8.3 cm
7.5 cm
6 cm



(d) 5 cm

4.5 cm

4 cm
4 cm
4.5 cm

 					(e)5.8 cm

5.6 cm
2.7 cm
2 cm


11 cm

(f) 			   (g) 					(h)6 cm
3 cm

5.5 cm

7 cm
5 cm

4 cm
2 cm

8.5 cm

6 cm

			       
			      (i)					     (j)5.2 cm

4.2 cm
4 cm
1 cm

2.6 cm
5 cm

7 cm
4 cm
7.4 cm



(k)2.1 cm
5 cm
4.2 cm
6 cm

1.5 cm
1 cm
4 cm

5 cm


Estimating Area





































There isn’t a formula to calculate the area of all shapes. However, it is possible to estimate the area of some shapes by counting squares. 
Example
Consider the shape shown on the right. To estimate its area:
(1) Draw a grid inside the shape to include all the complete squares. 
(2) Number the complete squares. 
(3) Split the pieces outside of the grid into smaller pieces. Estimate the area of each piece.
(4) Add the total number of complete squares to the total area of the pieces outside of the grid.

(1)				             (2)				            (3)












































1
2
3



4
5
6



7
8
9





10
















1
2
3



4
5
6



7
8
9





10








1½
½
1½
1


(4) 10 + (1 + 1½ + ½ + 1½) = 10 + 4½ = 14½ cm².4

Exercise 48
Find an estimate for the area of the following shape. (Each square represents an area of 1 cm².)

Exercise 49 (Revision)6

Calculate the perimeter and area of the following shapes. (Each square is 1 cm by 1 cm.)
	(a)
	
	
	(b)
	
	
	
	
	(c)
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	10 cm

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(d)
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	2.8 cm

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2.8 cm

	

	
	
	
	
	
	6.3 cm

	
	
	
	
	
	
	5.1 cm

	
	
	
	
	

	
	
	6.3 cm

	
	
	
	
	5.4 cm

	
	
	
	
	
	
	
	
	4.5 cm

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	4.5 cm
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[bookmark: Solidau]
In the previous chapter, all of the shapes (e.g. rectangle, rhombus) were shapes in two dimensions
(2-D). In this chapter, the solids we will be considering will be shapes in three dimensions (3-D).5

Exercise 50(b)
(a)
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________

Complete the cards to describe the
properties for the following solids.
(h)
(g)
(f)
(e)
(d)
(c)
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________
Name: ______________
Vertices: ____________
Edges: ______________
Faces: ______________

Exercise 515

It is possible to calculate Euler’s characteristic for any solid using the equation
Euler’s characteristic = Vertices + Faces – Edges.
Investigate Euler’s characteristic for the solids on the previous page. Can you explain the pattern that you see?
Nets














A net is a two-dimensional shape that can be folded to create a three-dimensional shape. For example, the shape on the right is a net for a cube. 5

Exercise 52
Use the squared paper below to draw the 11 different nets of a cube. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Exercise 535

On a piece of squared paper, use a ruler, pencil and compass to draw nets for the following solids.
(a) A cube with edges of length 3 cm.
(b) A cuboid with edges 3 cm, 4 cm, 5 cm.
(c) A cuboid with edges 4 cm, 4 cm, 7 cm.
(d) A square-based pyramid where all edges are 5 cm.
(e) A triangular prism where the length of the prism is 8 cm and the edges of the triangle are 5 cm.
(f) A tetrahedron where every edge is 7 cm.
Exercise 545

Is it possible to draw a net for a cylinder, a cone or a sphere? Use the internet to investigate.
Volume of a Cuboid

Volume of a Cuboid = Length × Width × Height5 cm

4 cm

Volume measures how much space a solid takes, or uses. For any cuboid, we must multiply the length by the width by the height to find the volume. 12 cm

For the cuboid shown on the right, the volume is 4 × 5 × 12 = 240 cm³. 
Notice that volume is measured in cube units.
Exercise 555

Find the volume of the following cuboids.6 cm
3 cm

(a) 		 				(b) 				(c)2 cm
10 cm

5 cm
4 cm

5 cm

2 cm

4 cm


(d) 						(e)9 mm
4 mm
11 cm
8 m

									     (f)

8 cm
4 mm
3 m
1 cm
6 m

Exercise 5670 cm

(a) Dewi wants to put water into the tank shown on the right. Using the fact that 1 ml of water takes 1 cm³ of space, calculate how much water, 
in ml, can be put into the tank.5
20 cm
50 cm

(b) How many litres of water can be put into the tank?
(c) Dewi puts 49 litres of water into the tank. 
How high does the water reach in the tank?
Exercise 575

Plastic 1 cm cubes are used to make the solid shown on the right. 
All of the plastic cubes are rearranged to make a cuboid.
By showing your method, find possible dimensions for the cuboid.
Length = ............ cm 	Width = ............ cm 	Height = ............ cm
Exercise 58 (Revision)5

(a) How many vertices does a tetrahedron have? 
(b) How many faces does a cylinder have?
(c) Sketch a picture of a hexagonal prism. How many vertices, edges and faces does this solid have?7 cm
4 cm
3 cm

(d) Draw an accurate net for a cuboid with edges 5 cm, 6 cm, 3 cm.
(e) (i) Calculate the volume of the cuboid shown on the right. 
(d) (ii) If 63 ml of water is poured into the cuboid, 
(d) (ii) how high will the water reach?
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A square has four equal sides and four right angles.


A rectangle has four right angles.


A rhombus 
is a parallelogram with all sides equal in length.


The opposite sides in a parallelogram are equal and parallel. (Parallel lines never meet.)


An arrowhead 
has two pairs of adjacent sides which are equal, and one internal angle which is more than 180°. It's diagonals cross at right angles outside the shape, and there is one line of 
symmetry. 


A trapezium has one pair of opposite sides which are parallel.


A kite has 
two pairs of adjacent angles which are equal, and no interior angles more than 180°. Its di