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1 Compound Measures
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Compound measures are measures that rely on other measures:
• Speed
• Density
• Pressure



1.1 Speed
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Speed =
Distance
Time

Distance = Speed × Time

Time =
Distance
Speed



Worked Example Your Turn
An object travels 40 miles in      
2 hours. Calculate its speed in 
mph?

An object travels 40 miles in    
30 minutes. Calculate its speed 
in mph?
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An object travels ___ miles in ___ hours/minutes. 
Find its speed in mph.

1) 60 miles in 1 hour

2) 60 miles in 2 hours

3) 60 miles in 3 hours

4) 60 miles in 4 hours

5) 60 miles in 8 hours

6) 60 miles in 8 hours

7) 60 miles in 8 hours

8) 60 miles in 8 hours

9) 36 miles in 8 hours

10) 36 miles in 1 hour

11) 36 miles in 30 minutes

12) 36 miles in 20 minutes

13) 36 miles in 10 minutes

14) 36 miles in 15 minutes

15) 36 miles in 25 minutes



Worked Example Your Turn
An object travels at 40 mph for 
2 hours. How far has it travelled 
in miles?

An object travels at 40 mph for 
30 minutes. How far has it 
travelled in miles?
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An object travels  at ___ mph in ___ hours/minutes. 
Find its distance in miles.

1) 60 mph in 1 hour

2) 60 mph in 2 hours

3) 60 mph in 3 hours

4) 60 mph in 4 hours

5) 60 mph in 8 hours

6) 60 mph in 8 hours

7) 60 mph in 8 hours

8) 60 mph in 8 hours

9) 9.5 mph in 8 hours

10) 9.5 mph in 1 hour

11) 9.5 mph in 30 minutes

12) 9.5 mph in 20 minutes

13) 9.5 mph in 10 minutes

14) 9.5 mph in 15 minutes

15) 9.5 mph in 12 minutes



Worked Example Your Turn
An object travels 80 miles at 40
mph. How long does the journey 
take in hours?

An object travels 20 miles at 40
mph. How long does the journey 
take in hours?
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An object travels ___ miles at ___ mph. 
Find the time taken in hours.

1) 60 miles at 60 mph

2) 120 miles at 60 mph

3) 180 miles at 60 mph

4) 240 miles at 60 mph

5) 240 miles at 30 mph

6) 240 miles at 15 mph

7) 240 miles at 5 mph

8) 24 miles at 5 mph

9) 24 miles at 7.5 mph

10) 24 miles at 30 mph

11) 24 miles at 60 mph

12) 8 miles at 60 mph

13) 4 miles at 30 mph

14) 8 miles at 45 mph

15) 5 miles at 72 mph
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Speed,	Distance,	Time	
Videos	299	on	Corbettmaths

� 	

Question	1:	 Calculate	the	average	speeds	for	each	of	the	following,	without	using	a		 	
calculator.	

(a) 	A	car	travels	60	miles	in	2	hours	 	 (b)		A	lorry	travels	120	miles	in	3	hours	
(c) 	A	cyclist	travels	45	miles	in	5	hours	 	 (d)		A	jogger	travels	30km	in	4	hours	
(e) 	A	runner	runs	100	metres	in	10	seconds	 (f)			A	car	travels	195	miles	in	3	hours	
(g) 	A	helicopter	travels	425	miles	in	5	hours	 (h)		A	helicopter	Wlies	840	miles	in	7	hours	
(i) 	A	dog	runs	216	metres	in	12	seconds	 	 (j)			An	airplane	travels	984	miles	in	6	hours	
(k) 	A	bird	Wlies	19	miles	in	2	hours		 	 (l)			A	car	travels	600km	in	8	hours	

Question	2:	 Calculate	the	average	speeds	for	each	of	the	following,	without	using	a		 	
calculator.	

(a) 	A	car	travels	20	miles	in	30	minutes	 	 (b)			A	lorry	travels	32	miles	in	30	minutes	
(c) 	A	bird	Wlies	17	kilometres	in	30	minutes	 (d)			A	man	jogs	2	kilometres	in	15	minutes.	
(e)		A	helicopter	Wlies	18	miles	in	15	minutes	 (f)				An	F1	car	travels	32	miles	in	15	minutes.	
(g) 	A	dog	runs	3	kilometres	in	10	minutes	 (h)			A	jet	travels	23	miles	in	6	minutes.	
(i)		A	car	travels	12	miles	in	20	minutes	 	 (j)				A	car	travels	9	miles	in	12	minutes	
(k) A	motorcycle	travels	36	miles	in	40	minutes	 (l)			A	car	travels	27	kilometres	in	45	minutes.	

Question	3:	 Calculate	the	average	speeds	for	each	of	the	following.	

(a) 	A	car	travels	63	miles	in	1	hour	30	minutes	
(b) 	A	man	runs	15	miles	in	2	hours	30	minutes	
(c) 	A	helicopter	Wlies	238	miles	in	3	hours	30	minutes	
(d) 	A	car	travels	85.5	miles	2	hours	15	minutes	
(e) 	An	airplane	Wlies	315	kilometres	in	1	hour	45	minutes	
(f) 	A	lorry	travels	351	miles	in	6	hours	45	minutes	
(g) 	A	car	drives	154	miles	in	2	hours	20	minutes	
(h) 	A	helicopter	Wlies	160	kilometres	in	1	hour	40	minutes	

Question	4:	 Calculate	the	average	speeds	for	each	of	the	following.	

(a) 	A	man	jogs	6	miles	in	1	hour	12	minutes	
(b) 	A	motorcycle	drives	130	miles	in	2	hours	36	minutes	
(c) 	A	helicopter	Wlies	152	miles	in	1	hour	54	minutes	
(d) 	A	plane	travels	1272	kilometres	in	5	hours	18	minutes	
(e) 	A	car	travels	98	miles	in	2	hours	27	minutes	
(f) 	A	rocket	travels	750	miles	in	3	minutes	
(g) 	A	car	travels	6.4	miles	in	7	minutes.	Give	your	answer	to	2	decimal	places.	
(h) 	A	ship	sails	105	miles	in	4	hours	28	minutes.	Give	your	answer	to	2	decimal	places.	
(i) 	A	plane	travels	400	miles	in	1	hour	55	minutes.	Give	your	answer	to	2	decimal	places.	
(j) 	A	car	drives	500	kilometres	in	7	hours	13	minutes.	Give	your	answer	to	2	decimal	places.	

Workout
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!
Speed,	Distance,	Time	
Videos	299	on	Corbettmaths

Question	5:	 Calculate	how	far	each	of	the	following	travels.	

(a) 	A	car	travels	at	a	speed	of	50mph	for	3	hours.	
(b) 	A	plane	Wlies	at	a	speed	of	230	kilometres	per	hour	for	2	hours.	
(c) 	A	lorry	drives	for	4	hours	at	a	speed	of	45	miles	per	hour.	
(d) 	A	man	runs	at	a	speed	of	8	metres	per	second	for	15	seconds.	
(e) 	A	helicopter	Wlies	for	8	hours	at	a	speed	of	80	miles	per	hour.	
(f) 	A	dog	runs	at	a	speed	of	15	m/s	for	20	seconds.	
(g) 	A	car	travels	at	a	speed	of	48	mph	for	3	hours.	
(h) 	A	truck	travels	at	a	speed	of	29	mph	for	5	hours.	

Question	6:	 Calculate	the	distance	travelled	by	each	of	the	following.	

(a) 	A	car	drives	at	a	speed	of	60mph	for	30	minutes.	
(b) 	A	taxi	travels	for	30	minutes	at	a	speed	of	28	mph.	
(c) 	A	car	travels	at	a	speed	of	44mph	for	15	minutes.	
(d) 	A	lorry	drives	at	a	speed	of	51mph	for	20	minutes.	
(e) 	An	airplane	travels	at	a	speed	of	441mph	for	20	minutes.	
(f) 	A	car	drives	at	a	speed	of	48mph	for	45	minutes.	
(g) 	A	helicopter	Wlies	at	a	speed	of	72miles	per	hour	for	10	minutes	
(h) 	A	bird	Wlies	for	40	minutes	at	a	speed	of	60	kilometres	per	hour.	

Question	7:	 Work	out	the	distance	travelled	by	each	of	the	following.	

(a)		A	car	drives	at	a	speed	of	40mph	for	1	hour	30	minutes	
(b) 	A	bird	Wlies	at	a	speed	of	32	kilometres	per	hour	for	1	hour	30	minutes	
(c)		A	lorry	travels	for	2	hours	30	minutes	at	a	speed	of	52	mph	
(d)		A	F1	race	car	drives	for	1	hour	15	minutes	at	a	speed	of	124	mph	
(e)		A	helicopter	Wlies	at	a	speed	of	104	mph	for	1	hour	45	minutes	
(f)			A	car	drives	at	a	speed	of	58	mph	for	3	hours	15	minutes	
(g)		A	man	runs	at	6	mph	for	1	hour	24	minutes	
(h)		A	car	drives	for	2	hours	54	minutes	at	a	speed	of	50	mph	
(i)			A	plane	Wlies	at	a	speed	of	306	kilometres	per	hour	for	3	hours	20	minutes	
(j)			A	hot	air	balloon	Wlies	at	a	speed	of	18	mph	for	1	hour	40	minutes	
(k)		A	bird	Wlies	for	4	hours	36	minutes	at	a	speed	of	40	kilometres	per	hour.	
(l)			A	helicopter	travels	at	98mph	for	5	hours	6	minutes.	
(m)		A	car	travels	at	40	mph	for	1	hour	7	minutes.	Give	your	answer	to	2	decimal	places.	
(n)			A	lorry	drives	at	65	mph	for	2	hours	19	minutes.	Give	your	answer	to	2	decimal	places.	
(o)			A	car	drives	at	70	mph	for	44	minutes.	Give	your	answer	to	2	decimal	places.	
(p)			A	car	drives	at	32	mph	for	1	minute.	Give	your	answer	to	2	decimal	places.	

Question	8:			Work	out	the	distance	travelled	by	each	of	the	following.	

(a)		A	runner	runs	at	a	speed	of	8m/s	for	2	minutes	
(b) 	A	jog	runs	at	a	speed	of	4m/s	for	10	minutes.	
(c) 	A	car	drives	at	60mph	for	90	seconds.	
(d) 	A	lorry	drives	at	30	mph	for	150	seconds.	
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Speed,	Distance,	Time	
Videos	299	on	Corbettmaths

Question	9:	 Work	out	how	long	each	of	the	journeys	take.	

(a) 	A	car	drives	120	miles	at	a	speed	of	40	mph.	
(b) 	A	lorry	drives	250	miles	at	a	speed	of	50	mph.	
(c) 	A	bird	Wlies	330	kilometres	at	a	speed	of	55	kilometres	per	hour.	
(d) 	An	object	travels	48	miles	at	speed	of	16	mph.	
(e) 	A	man	runs	240	metres	at	a	speed	of	6m/s	
(f) 	A	dog	runs	168	metres	at	a	speed	of	12m/s	
(g) 	A	lorry	travels	240	miles	at	a	speed	of	60mph.	
(h) 	A	helicopter	travels	345	miles	at	a	speed	of	115	mph.	
(i) 	A	plane	travels	at	a	speed	of	250	mph	and	covers	a	distance	of	2250	miles.	

Question	10:	 Calculate	how	long	each	journey	lasts.	
	 	 Give	each	answer	in	hours	and	minutes.	

(a) 	A	car	travels	100	miles	at	a	speed	of	40mph.	
(b) 	A	lorry	travels	90	miles	at	a	speed	of	60	mph.	
(c) 	A	bus	drives	at	a	speed	of	48mph	and	covers	a	distance	of	60	miles.	
(d) 	A	helicopter	Wlies	105	kilometres	at	a	speed	of	140	km/h	
(e) 	A	bird	covers	a	distance	of	95	miles	at	a	speed	of	20	miles	per	hour.	
(f) 	A	car	travels	at	50	mph	and	covers	a	distance	of	110	miles.	
(g) 	A	lorry	drives	a	distance	of	452.4	kilometres	at	a	speed	of	52	km/h.	
(h) 	A	bird	Wlies	80	miles	at	a	speed	of	15	miles	per	hour	
(i) 	A	ship	sails	208	miles	a	speed	of	24	miles	per	hour	
(j) 	A	jet	Wlies	at	a	speed	of	480km/h	and	covers	a	distance	of	2088	kilometres	
(k) 	A	racing	car	drives	256	miles	at	a	speed	of	120	mph	
(l) 	A	helicopter	Wlies	764	kilometres	at	a	speed	of	80	km/h	

Question	11:	 Change	the	following	speeds	into	metres	per	second.	

(a) 	360km/h		 (b)		18km/h	 	 (c)		36km/h	 	 (d)		72km/h	
(e) 	10	km/h	 	 (f)		40km/h	 	 (g)	2	km/h	 	 (h)		4.5km/h	

Question	12:	 Change	the	following	speeds	into	kilometres	per	hour.	

(a) 	45m/s	 	 (b)		15m/s	 	 (c)		20m/s	 	 (d)		4m/s	
(e)		1m/s	 	 (f)		0.5m/s	 	 (g)		0.2m/s	 	 (h)		300m/s	

Question	13:		Change	these	speed	into	kilometres	per	hour	

(a) 10mph	 	 (b)		40mph	 	 (c)		25	mph	 	 (d)	200mph	
(e) 	8mph	 	 (f)		2mph	 	 (g)		10.5mph	 	 (h)	24.6mph	

Question	14:		Change	these	speed	into	miles	per	hour	

(a) 32km/h	 	 (b)		48km/h	 	 (c)		24km/h	 	 (d)	800km/h	
(e) 16km/h	 	 (f)		0.64km/h		 (g)		16000km/h		 (h)	2400000km/h	
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speed 1                                                  
a peregrine falcon flies 14 miles horizontally in 15 minutes 
what is the average speed in miles per hour?

when it is diving the peregrine falcon goes much faster, at 4.5 miles in 1 minute 
how fast is this in miles per hour?

a cheetah runs at an average speed of 72 mph for 20 minutes 
how far did it travel?

a mako shark takes 10 minutes to travel 10 miles
what is the average speed?

a sea horse travels at 0.01 mph 
how long (in days and hours) will it take to travel a mile?

a sailfish, the fastest fish, travels 22.73 miles in 20 minutes
how fast does it travel in mph?

a snail works hard to travel 0.01 miles in 1 minute 
how fast does it go in mph?

sound travels at nearly 1200 mph
how far does it travel in 5 minutes? 

a jet aircraft travels 36.5 miles every minute
how fast is this in mph?

a car runs at an average speed of 42 mph on a fairly built up motorway
how far will it go at this speed in 1 hour 10 minutes?

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

speed 2                                                          

how far is Stoke on Trent away if an escaped horse, travelling at an average speed of 13 mph takes 
3 hours to get there? 
how far is it to London if it takes 3 hours at an average speed of 54 mph?
a runner goes to Chester, 40 miles away, at an average speed of 8 mph                                             
how long does it take them?
how long does it take a cyclist riding at an average speed of 12mph to travel to Aberystwyth, 72 
miles away?
how long does it take to travel to Telford, 15 miles away at an average speed of 45 mph?
how long does it take to get to Hereford, 54 miles away at an average speed of 36 mph?
how long does it take to get to Wolverhampton, 32 miles away,                                                
travelling at an average speed of 48 miles per hour?
what is the average speed of a truck that goes to Birmingham, 48 miles away, in 1hr 30 mins?
what is the average speed of a lorry which travels to Gloucester, 80 miles away, in 2.5 hours? 
a very old car takes 3 hours 18 mins to get to Liverpool, 66 miles away
what is the average speed of the car? 
how long would it take at this speed to get to Manchester, 74 miles away?

Shrewsbury in Shropshire

(1)

(2)
(3)

(4)

(5)
(6)
(7)

(8)
(9)

(10)
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speed 3                                                                                       speed = distance ÷ time

1.6 km/h = 1 mph
1 km/h = 0.62 mph

1 km/min = 37.2 mph
50 km/h = 31 mph

m/sec × 60 = m/min
m/min × 60 = m/hr

m/hr ÷ 1000 = km/hr
km/hr × 0.62 = mph

use a calculator to work out the speeds, in mph, of the world records for:

women’s 2000m of 325.36 seconds
men’s 100m of 9.58 seconds
men’s 100 metres freestyle swimming competition of  46.91 seconds
women’s 100 metre Breaststroke competition of 64.45 seconds
men’s 20,000m walk of 4645.6 seconds
women’s 100 metres hurdles of 12.21 seconds
men’s 200 metres butterfly of 111.51 seconds
men’s 10,000 metres of 26 minutes and 17.53 seconds 
men’s 50km walk of 3 hours, 34 mins and 14 seconds
women’s 20km walk of 1 hour, 2 mins and 36 seconds

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)

speed review  

a duck flies 7 miles in 10 minutes, what is the average speed in miles per hour?

an Indian bird: the spine-tailed swift, travels 3.3 miles in 2 minutes, how fast is this in miles per hour?

a turbo-boosted Wart Hog runs at an average speed  of 36 mph for 5 minutes, how far did it travel?

an Elk takes 7.5 minutes to bounce along for 10 miles, what is the average speed in miles per hour?

a three-toed sloth whizzes up a tall tree going 0.0075 miles in 3 minutes                                              
what is the average speed in mph?

a pig, wanting to avoid crowds of onlookers, goes at an average  speed of 10.8 mph                                
it goes 3.6 miles, how long does it take?

a garden snail nips out for a lettuce from Waitrose, travelling at 0.001 miles in 2 minutes                             
how fast does it go in mph?

sound travels at nearly 1200 mph, how long does it take to travel 30 miles? 

a jet aircraft travels 23.4 miles every minute, how fast is this in mph?

a car runs at an average speed of 54 mph on a fairly clear  motorway                                                           
how far will it go at this speed in 1 hour 10 minutes?

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)
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Density =
Mass
Volume

Mass = Density × Volume

Volume =
Mass
Density



Worked Example Your Turn
The density of magnesium is 
1.75 g/cm3. Find the mass of   
20 cm3.

The density of magnesium is 
1.75 g/cm3. Find the mass of   
10 cm3.
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The density of magnesium is 1.75 g/cm3.
Find the mass of the following volumes of magnesium.

1) 1 cm3

2) 10 cm3

3) 100 cm3

4) 20 cm3

5) 200 cm3

6) 0.2 cm3

The density of gold is 19.3 g/cm3.
Find the mass of the following volumes of gold.

7) 1 cm3

8) 100 cm3

9) 2 cm3

10) 20 cm3

11) 200 cm3

12) 0.2 cm3



Worked Example Your Turn
The density of magnesium is 
1.75 g/cm3. Find the volume of 
20 g. Round your answer to 2
decimal places.

The density of magnesium is 
1.75 g/cm3. Find the volume of 
10 g. Round your answer to 2
decimal places.
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The density of magnesium is 1.75 g/cm3.
Find the volume of the following masses of magnesium.

1) 1 g

2) 10 g

3) 100 g

4) 20 g

5) 200 g

6) 0.2 g

The density of gold is 19.3 g/cm3.
Find the volume of the following masses of gold.

7) 1 g

8) 100 g

9) 2 g

10) 20 g

11) 200 g

12) 0.2 g



Worked Example Your Turn
Work out the density of copper. 
150 g of a copper block has a 
volume of 17 cm3. Round your 
answer to 2 decimal places.

Work out the density of gold.  
97 g of gold has a volume of      
5 cm3. Round your answer to 2
decimal places.
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Calculate the density of the following materials given their mass 
and their volume.

1) Aluminum:  45 cm3 has a mass of 120 g

2) Brass:  117 cm3 has a mass of 1000 g

3) Bronze:  60 cm3 has a mass of 500 g

4) Copper:  17 cm3 has a mass of 150 g

5) Lead: 18 cm3 has a mass of 200 g

6) Magnesium:  57 cm3 has a mass of 100 g

7) Mercury: 9 cm3 has a mass of 120 g

8) Nylon:  118 cm3 has a mass of 200 g

9) Rubber:  67 cm3 has a mass of 80 g

10) Silver: 4.8 cm3 has a mass of 50 g

11) Zinc:  7 cm3 has a mass of 50 g
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Video	384	on	www.corbettmaths.com
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Question	1:	 Work	out	the	density	of	each	of	the	following.	
																											State	the	units	of	each	answer.	

(a) 	A	piece	of	wood	has	a	mass	of	7g	and	a	volume	of	10cm³	

(b)				A	rod	of	aluminium	has	a	mass	of	575.4g	and	a	volume	of	210cm³	

(c)					A	piece	of	nickel	has	a	mass	of	3.48kg	and	a	volume	of	400cm³	

(d)					An	iron	statue	with	volume	of	0.05m³	and	a	mass	of	394kg	

(e)					2.1m³	of	oil	with	a	mass	of	1775kg	

Question	2:	 Work	out	the	mass	of	each	of	the	following.	
	 	 State	the	units	of	each	answer.	

(a) 					A	statue	with	a	volume	of	120cm³	made	from	ceramic	which	has	a	density	of	2g/cm³.	

(b)	 A	rod	with	a	volume	of	50cm³	made	from	copper	which	has	a	density	of	8.9g/cm³.	

(c)	 A	block	with	a	volume	of	1.8m³	made	from	silver	which	has	a	density	of		10490kg/m³	

(d)	 A	statue	with	a	volume	of	3m³	made	from	zinc	which	as	a	density	of	7.14g/cm³	

(e)	 2800cm³	of	butter	which	has	a	density	of	911kg/m³	

Question	3:	 Work	out	the	volume	of	each	of	the	following.	
	 	 State	the	units	of	each	answer.	

(a)	 A	50g	piece	of	wood	which	has	a	density	of	0.4g/cm³	

(b)	 A	770g	block	made	of	brass	which	has	a	density	of	8.67g/cm³	

(c)	 A	4kg	sheet	of	glass	which	has	a	density	of	2.42g/cm³	

(d)	 80kg	of	rye	which	has	a	density	of	720kg/m³	

(e)		 5	tonnes	of	gold	which	has	a	density	of	19300kg/m³	

Examples

Workout
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Extension
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1.3 Pressure
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Pressure =
Force
Area

Force = Pressure × Area

Area =
Force

Pressure



Worked Example Your Turn
An object with an area of 5 m2

exerts a force of 10 N. Find the 
pressure.

An object with an area of 2 m2

exerts a force of 10 N. Find the 
pressure.
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Intelligent Practice
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An object with an area of ___ m2 exerts a force of ___ N. 
Find the pressure.

1) 1 m2 with 60N

2) 2 m2 with 60N

3) 3 m2 with 60N

4) 4 m2 with 60N

5) 5 m2 with 60N

6) 6 m2 with 60N

7) 3 m2 with 20N

8) 3 m2 with 30N

9) 3 m2 with 40N

10) 3 m2 with 50N

11) 3 m2 with 70N

12) 3 m2 with 80N



Worked Example Your Turn
An object with a cross-sectional 
area of 2 m2 exerts a pressure of 
40 N/m2. Find the force.

An object with a cross-sectional 
area of 2 m2 exerts a pressure of 
10 N/m2. Find the force.
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Intelligent Practice
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An object with a cross-sectional area of ___ m2 exerts a 
pressure  of ___ N/m2. Find the force.

1) 1 m2 with a pressure of 20 N/m2

2) 2 m2 with a pressure of 20 N/m2

3) 3 m2 with a pressure of 20 N/m2

4) 4 m2 with a pressure of 20 N/m2

5) 5 m2 with a pressure of 20 N/m2

6) 6 m2 with a pressure of 20 N/m2

7) 2 m2 with a pressure of 40 N/m2

8) 2 m2 with a pressure of 50 N/m2

9) 2 m2 with a pressure of 60 N/m2

10) 2 m2 with a pressure of 70 N/m2

11) 2 m2 with a pressure of 80 N/m2

12) 2 m2 with a pressure of 90 N/m2



Fluency Practice
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�                �

!
Pressure	

Video	385	on	www.corbettmaths.com

�

�

Question	1:	 Work	out	the	pressure	for	each	of	the	following.	
	 	 Give	suitable	units	for	each	answer.	

(a) 		 A	box	is	placed	on	a	table	and	exerts	a	force	of	250N	on	an	area	of	20cm²	

(b)	 An	object	is	placed	on	the	ground	and	exerts	a	force	of	3000N	on	an	area	of	4m²	

(c)	 An	object	is	placed	on	the	ground	and	exerts	a	force	of	54N	on	an	area	of	0.5cm²	

(d)	 A	box	is	placed	on	a	table	and	exerts	a	force	of	124	newtons	on	an	area	of	10.5cm²	

(e)	 An	object	is	placed	on	the	ground	and	exerts	a	force	of	25958N	on	an	area	of	1.4m²	

Question	2:	 Work	out	the	force	for	each	of	the	following.	
	 	 In	each	case	a	box	has	been	placed	on	the	Nloor.	

(a) 					The	area	of	contact	is	16cm²	and	the	pressure	exerted	is	10N/cm²	

(b)						The	area	of	contact	is	1.5m²	and	the	pressure	exerted	is	5000N/m²	

(c)							The	area	of	contact	is	660cm²	and	the	pressure	exerted	is	8.2N/cm²	

(d)						The	area	of	contact	is	0.2m²	and	the	pressure	exerted	is	1.2N/cm²	

(e)						The	area	of	contact	is	500cm²	and	the	pressure	exerted	is	450000N/m²	

Question	3:	 Work	out	the	area	of	contact	for	each	of	the	following.	
	 	 In	each	case	an	object	has	been	placed	on	the	Nloor.	
	 	 Give	suitable	units	for	each	answer.	

(a) 			The	object	exerts	a	force	of	420N	on	the	Nloor	and	the	pressure	on	the	Nloor	is	20N/cm²	

(b)				The	object	exerts	a	force	of	8590N	on	the	Nloor	and	the	pressure	on	the	Nloor	is	900N/m²	

(c)					The	object	exerts	a	force	of	30N	on	the	Nloor	and	the	pressure	on	the	Nloor	is	600N/m²	

(d)				The	object	exerts	a	force	of	3945N	on	the	Nloor	and	the	pressure	on	the	Nloor	is	200N/cm²	

Examples

Workout

© CORBETTMATHS 2016

Click	here



Extension

Page 32



1.4 Review and Problem Solving

Page 33



Fill in the Gaps

Page 34

)LOO�,Q�7KH�%ODQNV«  
Speed, Distance and Time 

 

Distance Time Speed Units of Speed 

ͳʹͲ�݇݉ Ͷ�݄ݏݎݑ  ݇݉Ȁ݄ 

ͷͷ�݉ ͷݏ݀݊ܿ݁ݏ�  ݉Ȁݏ 

ͺͲͲͲ�݉ ʹ�݄ݏݎݑ  ݇݉Ȁ݄ 

ͶͷͲ�݇݉ ͳͺͲ�݉݅݊ݏ݁ݐݑ  ݇݉Ȁ݄ 

 ʹͲݏ݀݊ܿ݁ݏ� ͳͲ ݉Ȁݏ 

 ͷ ݇݉Ȁ݄ʹ ݏݎݑ݄�͵ 

ͻͲͲ�ܿ݉ ͵ݏ݀݊ܿ݁ݏ�  ݉Ȁݏ 

ͳ͵ʹ�݉  ͳʹ ݉Ȁݏ 

ͶͲ�݇݉  ͺͲ ݇݉Ȁ݄ 

 ͳʹͲ�݉݅݊ݏ݁ݐݑ ͷ ݇݉Ȁ݄ 

͵Ͳ�݉ ͳ�݉݅݊݁ݐݑ  ݉Ȁݏ 

ͳͷͲ�ܿ݉  ʹǤͷ ݉Ȁݏ 

 ͳͷͲ�݉݅݊ݏ݁ݐݑ ͺͺ ݇݉Ȁ݄ 

 ͳǤͷ�݉݅݊ݏ݁ݐݑ ͺǤͷ ݉Ȁݏ 

ʹͲͲͲͲ�݉ ͵Ͳ�݉݅݊ݏ݁ݐݑ ͶͲ  

 



2 Inequalities
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Definition

Relationship between two 
expressions that are not 
exactly equal.

Characteristics

Expressions can be connected 
with the following signs:
• > Greater than
• ≥ Greater than or equal to
• < Less than
• ≤ Less than or equal to
• ≠ Not equal to 

Examples

• 5 > −2
• 𝑥 ≤ 12
• −3 < 𝑦 ≤ 5
• 𝑥 < −1, 𝑥 ≥ 8
• 𝑎 ≠ 𝑏
• 2𝑥 − 7 < 𝑥 + 6

Non Examples

• x = 5
• 4x = 2x + 5
• −5 > −1

Where in real life might we use phrases like “at least”, “more than”, 
“less than” and “at most”?

Real-life scenario How we could represent mathematically

“You can have at most 20 people at your party.” 𝑥 ≤ 20
(where 𝑥 is number of people)

“I was chased by at least 10 zombies!” 𝑧 ≥ 10
(where 𝑧 is number of zombies)

I’ll visit next in less than a month.” 𝑑 < 31
(where 𝑑 is number of days)

“My cat’s IQ is between 120 and 140.” 120 ≤ 𝑥 ≤ 140
(where 𝑥 is my cat’s IQ)



Why do we need Inequalities?
Inequalities are needed in mathematics when we need to 
represent a range of values.

𝑥 > 4 has infinite solutions e.g. 𝑥 = 4.01, 5, 2000, …

A ‘range’ of values often involves infinitely possible many values. So 
we need inequalities to be able to represent them, as it’s not 
possible to list all the values.
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2.1 Reading Inequalities
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Inequality What It Means

𝑥 > 7
“𝑥 is greater than 7”

This doesn’t include 7
Examples: 7.2, 10

𝑥 ≥ 7

“𝑥 is greater than or equal to 7”
or "𝑥 is at least 7”

This does include 7
Examples: 7, 8, 100.5

𝑥 < 10 “𝑥 is less than 10”
Examples: −3, 4, 9.2

𝑥 ≤ 8
“𝑥 is less than or equal to 8”

or "𝑥 is at most 8”
Examples: 8, −3, 4, 9.2

𝑥 > 7

Notice the symbol is taller on the 
side which is larger.



Worked Example Your Turn
Write an inequality in between 
the two numbers:

4 5

Write an inequality in between 
the two numbers:

4.1 4.05

Page 38



Fluency Practice

Page 39

Write an inequality or equality in between the two numbers:

1)   9 5

2)   3 3.5

3)   3.55 3.5

4)   3.09 3.091

5)   4.44 4.04

6)   0.5 !
"

7)   0.89 0.98

8)   0.99 1.01

9)   3.101 3.099

10)   !
#

0.26

11)   !
#

$
%

12)   0.1 0.1001

13)   −3 − 4

14)   −3.2 − 3.3

15)   −11 − 10.9

16)   0.33 !
$



True or False
Are the following inequalities true or false?

• 3 < 4

In words: “3 is less than 4”. This is true: 3 is a smaller value than 4.

• −5 > 1

In words: “-5 is greater than 1”. This is not true: -5 is not the larger 
value.

• 5 ≤ 5

In words: “5 is less than or equal to 5”. This is true: the left can 
either be less than or equal to the right. 5 is equal to 5!
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Fluency Practice
Decide if the following statements are true or false for the values 
given.

Page 41

1) 𝑛 = 7

a) 𝑛 > 8 b) 𝑛 < 8 c) 𝑛 ≥ 8 d) 𝑛 < 3 e) 𝑛 ≤ 7

2) 𝑛 = 0.5

a) 𝑛 > 0 b) 𝑛 < 0.55 c) 𝑛 ≥ 0.05 d) 𝑛 < −1 e) 𝑛 ≤ 1

3) 𝑛 = −3

a) 𝑛 > −4 b) 𝑛 < −2 c) 𝑛 ≥ 0 d) 𝑛 < −3.5 e) 𝑛 ≤ −2.9

4) 𝑛 = ,
-

a) 𝑛 > .
/ b) 𝑛 < ,

0
c) 𝑛 ≥ 1

,. d) 𝑛 < 1
,. e) 𝑛 ≤ ,

.



Fluency Practice
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2.2 Two-Ended Inequalities
−1 ≤ x < 3

What does this mean in words?
“𝑥 is greater or equal to −1, and less than 3”

Or we could more simply say:
“𝑥 is between −1 and 3, inclusive of −1”
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Worked Example Your Turn
Write this as a compound 
inequality:

𝑥 is greater than 3, but less than 
7.

Write this as a compound 
inequality:

𝑥 is greater than or equal to 1
and less than 7.
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Fluency Practice

Page 45

Write these as compound inequalities:

1)   𝑥 is between -1 [included] and 3 [excluded]

2)   𝑥 is between -5 [excluded] but less than 1 [excluded]

3)   𝑥 between -3 [included] and 5 [included]

4)   𝑥 is between 1 [excluded] and 3 [included]

5)   𝑥 between -5 [included] and 10 [excluded]

6)   𝑥 is between -3 [included] and 3 [not included]

7)   𝑥 is between 3.4 [included] and 4.5 [included]

8)   𝑥 is between 3.5 [included] and 4.5 [not included]



Worked Example Your Turn
Write all the integers that satisfy 
4 < 𝑛 ≤ 12

Write all the integers that satisfy 
3.5 ≤ 𝑛 ≤ 8.9
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Fluency Practice

Page 47

Find the integers that satisfy the following: 

1)   5 ≤ 𝑛 ≤ 10

2)   5 ≤ 𝑛 < 7

3)   0 < 𝑛 ≤ 5

4)   10 < 𝑛 ≤ 15

5)    −5 ≤ 𝑛 ≤ −2

6)   −5 < 𝑛 < −2

7)   −3 ≤ 𝑛 < 3

8)   −2 < 𝑛 ≤ !
"

9)   !
"
≤ 𝑛 < 3

10)   !
"
≤ 𝑛 < $

"

11)   &
'
≤ 𝑛 ≤ !$

'

12)   − &
'
< 𝑛 < !!

'

13)   3.5 ≤ 𝑛 ≤ 4.5

14)   −3.5 ≤ 𝑛 ≤ 4.5

15)   −9.1 < 𝑛 ≤ 1.1

16)   −3.5 < 𝑛 < −1.5



Extension
Which group would each value of 𝑥 belong in?

𝑥 = 10

𝑥 = 0

𝑥 = 6.7103

𝑥 = −5.5

𝑥 = 12

𝑥 = 0.0001

Page 48

Group Inequality

𝐴 −12 ≤ 𝑥 < −6

𝐵 −6 ≤ 𝑥 < 0

𝐶 0 ≤ 𝑥 < 6

𝐷 6 ≤ 𝑥 < 12

𝐸 12 ≤ 𝑥 < 18



Fluency Practice
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2.3 Inequalities on Number Lines
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Worked Example Your Turn
a) Plot 𝑥 < 3 on a number   

line 

b) Plot 𝑥 ≥ 14 on a number 
line 

a) Plot 𝑥 > 14 on a number 
line 

b) Plot 𝑥 ≤ −2 on a number 
line 
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Discussion
Which diagram shows 𝑥 ≥ −2 ?
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Fluency Practice
For each sentence, write an inequality then draw a number line 
representation.

Page 53

1) 𝑥 is less than 7 𝑥 < 7

2) 𝑥 is less than or equal to 7

3) 𝑥 is more than 4

4) 𝑥 is more than 10

5) 𝑥 is more than 3.5

6) 𝑥 is more than or equal to 7.5

7) 𝑥 is less than or equal to 0

8) 𝑥 is more than or equal to 3.5



Fluency Practice
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Worked Example Your Turn
a) Plot 2 < 𝑥 < 3 on a number 

line 

b) Plot 𝑥 < 3 or 𝑥 > 7 on a 
number line 

a) Plot 2 ≤ 𝑥 ≤ 3 on a number 
line 

b) Plot 𝑥 ≤ −3 or 𝑥 > 5 on a 
number line 
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Fluency Practice

Page 56

Plot the following on a number line:

1)   5 ≤ 𝑛 ≤ 10

2)   5 ≤ 𝑛 < 7

3)   0 < 𝑛 ≤ 5

4)   10 < 𝑛 ≤ 15

5)    −5 ≤ 𝑛 ≤ −2

6)   −5 < 𝑛 < −2

7)   −3 ≤ 𝑛 < 3

8)   −2 < 𝑛 ≤ !
"

9)   !
"
≤ 𝑛 < 3

10)   !
"
≤ 𝑛 < $

"

11)   &
'
≤ 𝑛 ≤ !$

'

12)   − &
'
< 𝑛 < !!

'

13)   3.5 ≤ 𝑛 ≤ 4.5

14)   −3.5 ≤ 𝑛 ≤ 4.5

15)   −9.1 < 𝑛 ≤ 1.1

16)   −3.5 < 𝑛 < −1.5



Fluency Practice
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Extension
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2.4 Solving Linear Inequalities
Inequalities behave in a similar way to equations: whatever we do 
to one side of the equation, we have to do the same to the other.

‘Solving an inequality’ means to get 𝑥 on its own on one side of the 
equation. This is so that the range is then clear.

When you divide or multiply both sides of an inequality by a 
negative number, reverse the direction of the inequality.

Why?

Consider the inequality 2 < 4
This is clearly true as 2 is less than 4
But, if we multiple/divide by both sides by −1, we get −2 < −4, 
which is false.
However, if we reverse the inequality sign, we get −2 > −4, which 
is true as −2 is more than −4.

But it is probably easiest to avoid needing to divide by a negative 
number in the first place…
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Worked Example Your Turn
Solve:
a) 2𝑥 − 8 < 16

b) 2(4 − 𝑥) < 16

Solve:
a) 3𝑥 − 9 > 27

b) 3(3 − 𝑥) > 27
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Intelligent Practice

Page 61

Solve the following inequalities:

1)   5𝑥 − 40 ≤ 80

2)   5𝑥 − 40 < 40

3)   40 − 5𝑥 ≥ 40

4)   5 8 − 𝑥 < −40

5)   5 8 − 2𝑥 > −40

6)   −5 8 − 2𝑥 > −40

1)   −2𝑥 + 5 < −35

2)   5 − 2𝑥 < −35

3)   −5 − 2𝑥 ≤ −35

4)   −7 − 2𝑥 ≤ −35

5)   −7 − 4𝑥 > −35

6)   −7 − 7𝑥 > −35



Worked Example Your Turn
Solve:
10 𝑥 + 3 + 3 2𝑥 + 6 < 144

Solve:
5 𝑥 + 3 + 2 2𝑥 − 6 ≤ 111
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Worked Example Your Turn
Solve:
7 𝑥 + 3 − 3 2𝑥 − 6 = 84

Solve:
5 𝑥 − 3 − 2 2𝑥 − 6 ≥ 111

Page 63



Fluency Practice

Page 64

Solve the following inequalities:

1)   4 𝑥 + 3 + 8 𝑥 + 1 < 44

2)   7 𝑥 − 3 + 5 𝑥 + 2 ≤ 37

3)   3 𝑥 − 2 + 2 𝑥 − 5 > 24

4)   2 2𝑥 − 1 − 4 3𝑥 − 1 > 26

5)   5 2𝑥 + 3 − 6 𝑥 − 1 < 29

6)   2 5𝑥 − 2 − 3 3𝑥 − 1 ≥ 6



Fluency Practice
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2.5 Solving Inequalities with Variable on Both Sides

If the variable appears on both sides of the equation, again we can 
solve in a similar way to how solve equations.

Often the best strategy is to first get all the variable terms (e.g. 𝑥) 
on the side of the equation where there is more of them.
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Worked Example Your Turn
Solve:
a) 9𝑥 + 4 < 2𝑥 + 60
b) 3𝑥 − 23 ≤ 7 − 2𝑥

Solve:
a) 5𝑥 + 7 > 2𝑥 + 22
b) 2𝑥 − 23 ≥ 9 − 2𝑥
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Intelligent Practice
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Solve the following inequalities:

1)   5𝑥 + 3 < 3𝑥 + 13

2)   5𝑥 + 2 ≤ 3𝑥 + 44

3)   11𝑥 + 2 ≥ 5𝑥 + 44

4)   11𝑥 + 44 ≥ 5𝑥 + 2

5)   11𝑥 + 39 > 5𝑥 + 21

6)   8𝑥 + 39 > 5𝑥 + 21

7)   8𝑥 + 39 < 2𝑥 + 21

8)   8𝑥 − 39 < 21 − 2𝑥

9)   8𝑥 − 39 ≤ 21 − 17𝑥

10)   8𝑥 − 39 ≥ 6 − 7𝑥

11)   39 − 8𝑥 ≥ 6 − 7𝑥

12)   39 − 10𝑥 ≥ 6 − 7𝑥

13)   6 − 10𝑥 ≤ 39 − 7𝑥

14)   6 − 18𝑥 ≤ 39 − 7𝑥

Extension
Why is it not possible to solve the following? Explain your answer.
3𝑥 + 3 < 15 + 3𝑥



Worked Example Your Turn
Solve:
a) 3 𝑥 + 2 < 2 𝑥 + 3
b) 3 𝑥 + 8 > 3(2 − 𝑥)

Solve:
a) 7 𝑥 − 3 ≤ 2 𝑥 + 7
b) 3 𝑥 − 5 ≥ 5(5 − 𝑥)
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Intelligent Practice

Page 70

Solve the following inequalities:

1)   3(𝑥 − 5) ≤ 3(2𝑥 + 1)

2)   3(𝑥 − 5) < −3(2𝑥 + 1)

3)   −3 𝑥 + 5 ≥ −3(2𝑥 + 1)

4)   −3 𝑥 − 5 < −3(2𝑥 + 1)

5)   −3 𝑥 − 5 > −3(2𝑥 − 1)

6)   −3 2𝑥 − 1 > −3(𝑥 − 5)

Extension
Explain your thinking process to solve the inequality 20− 2 < 3(2𝑥 − 7).



Fluency Practice
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Fluency Practice
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Exam Questions
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2.6 Solving Compound Inequalities
We can even solve compound inequities, we just have to remember
to do the same thing to every part of the equation.

Page 74



Worked Example Your Turn
Solve:
a) −1 < 2𝑥 + 3 < 9
b) −1 ≤ 2𝑥 + 6 < 9

Solve:
a) −9 < 2𝑥 + 3 < 1
b) −9 ≤ 2𝑥 + 6 ≤ 1
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Intelligent Practice
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Solve:

1)   4 < 𝑥 + 1 < 10

2)   4 < 𝑥 − 1 < 10

3)   4 < 2𝑥 − 1 ≤ 10

4)   −4 ≤ 2𝑥 − 1 ≤ 10

5)   −10 ≤ 2𝑥 − 1 ≤ −4

6)   −10 ≤ 4𝑥 − 2 ≤ −4

7)   −10 ≤ 4𝑥 − 2 ≤ 4

8)   −10 ≤ 4𝑥 − 2 ≤ 8

9)   −20 ≤ 4𝑥 − 2 ≤ 8

10)   −20 < 4𝑥 − 2 ≤ 8

11)   −20 < 4𝑥 ≤ 8

12)   −20 < !
#
𝑥 ≤ 8

13)   −20 < !
"
𝑥 ≤ 8

14)   −20 < !
"
𝑥 − 8 ≤ 8

15)   −20 < ()%
"
≤ 8

16)    −20 < %)(
"
< 8



Fluency Practice
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Extension

Page 78



2.7 Review and Problem Solving
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Fill in the Gaps
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3 Probability

Page 81



Could it be a Probability?

Page 82

0.35674

Your Turn

Yes    /    No

1.35674 Yes    /    No

1 Yes    /    No

1
3 Yes    /    No

−13 Yes    /    No



Intelligent Practice

Page 83

0.3

−0.3

1.3

0.000003

0.43045783

1.43045783

−0.43045783

0. 4̇

0

1

2

−1
!
"

1!"

#!"

"
!

$"
%&

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No

Yes    /    No



3.1 Probability Scale

Page 84

• Probability is a numerical measure of how likely or unlikely an 
event is to occur.

• Probabilities are usually written as fractions, but can be written 
in any form equivalent to that fraction, e.g. $

#
= 0.75 = 75%

• Probabilities can be anywhere between 0 (impossible) and 1
(certain):



Worked Example Your Turn
Describe using impossible, 
unlikely, even chance, likely or 
certain the probability that:
a) You will walk to Mars.
b) The day after Monday is 

Tuesday.
c) You roll a three on a fair die.
d) You flip a tails on a fair coin.

Describe using impossible, 
unlikely, even chance, likely or 
certain the probability that:
a) You roll an even number on 

a fair die.
b) The day after Monday is 

Wednesday.
c) You roll a number between 1 

and 6 on a fair die.
d) You will go to space in your 

life.
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Fluency Practice

Page 86

�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

�

�

Question	1:	 Which	phrase	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	
	 	 You	may	use	each	phrase	more	than	one.	

(a)			Rolling	a	9	on	an	ordinary	six	sided	dice.	
(b)			A	newborn	baby	being	a	boy.	
(c)			A	day	picked	at	random	ending	with	the	letter	y	
(d)		Getting	a	tail	when	a	coin	is	Llipped.	
(e)		It	snowing	in	London	in	May.	
(f)		Rolling	a	number	greater	than	1	on	an	ordinary	six	sided	dice.	

	
Question	2:	 Which	word	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	

(a)		You	throw	a	coin	and	get	a	Heads.	
(b)		You	take	a	green	counter	from	a	bag	that	only	contains	black	counters.	
(c)		May	18th	2018	is	the	day	after	May	17th	2017.	

Question	3:	 Here	are	some	cards	

A	card	is	picked	at	random.	

Which	word	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	

(a)		The	card	has	a	blue	star	on	it.	
(b)		The	card	has	a	heart	on	it.	
(c)		The	card	has	a	shape	on	it	that	is	symmetrical.		

Examples

Workout
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Question	4:	 A	fair	spinner	has	six	equal	sections.	
	

Which	word	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	

(a)		The	arrow	landing	on	an	even	number	
(b)		The	arrow	landing	on	4.	
(c)		The	number	landing	on	2.		

Question	5:	 Francesca	rolls	an	ordinary	6-sided	dice.	
	
(a)		Mark	with	a	cross	the	probability	that	Francesca	gets	an	8.	

(b)		Mark	with	a	cross	the	probability	that	Francesca	gets	an	odd	number.	

	
Question	6:	 A	fair	4-sided	spinner	is	spun	once.	

	(a)		On	the	probability	scale,	mark	with	a	letter	A,	the	probability	that	the	spinner	will	land	
									on	the	number	4.

	(b)		On	the	probability	scale,	mark	with	a	letter	B,	the	probability	that	the	spinner	will	land	
									on	the	number	5.
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Question	7:	 The	diagram	shows	a	fair	spinner.	

					 	 	 	
(a)		Which	colour	is	the	arrow	least	likely	to	land	on?	
	 		 	

	 	
(b)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	white.			 									
								Label	the	arrow,	W.	

(c)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	blue.		 	 									
								Label	the	arrow,	B.	

Question	8:	 A	fair	six	sided	dice	is	rolled	once.	

Mark	the	probability	of	each	of	the	following	events	onto	the	probability	scale.	

A:			The	dice	lands	on	an	even	number.	
B:			The	dice	lands	on	the	number	5	
C:			The	dice	lands	on	a	number	less	than	5.	
	

� 	

Question	1:	 Curtis	has	a	fair	6-sided	spinner.	
	 	 The	spinner	has	numbers	less	than	7	on	it.	
	 	 The	number	5	is	the	least	likely	number	that	the	spinner	will	land	on.	
	 	 There	is	an	even	chance	that	the	spinner	will	land	on	a	3.	
	 	 It	is	impossible	that	the	spinner	will	land	on	an	even	number.	
	 	 Write	the	numbers	on	the	spinner.	

Apply

© CORBETTMATHS 2018



Extension

Page 89

�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

Question	7:	 The	diagram	shows	a	fair	spinner.	

					 	 	 	
(a)		Which	colour	is	the	arrow	least	likely	to	land	on?	
	 		 	

	 	
(b)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	white.			 									
								Label	the	arrow,	W.	

(c)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	blue.		 	 									
								Label	the	arrow,	B.	

Question	8:	 A	fair	six	sided	dice	is	rolled	once.	

Mark	the	probability	of	each	of	the	following	events	onto	the	probability	scale.	

A:			The	dice	lands	on	an	even	number.	
B:			The	dice	lands	on	the	number	5	
C:			The	dice	lands	on	a	number	less	than	5.	
	

� 	

Question	1:	 Curtis	has	a	fair	6-sided	spinner.	
	 	 The	spinner	has	numbers	less	than	7	on	it.	
	 	 The	number	5	is	the	least	likely	number	that	the	spinner	will	land	on.	
	 	 There	is	an	even	chance	that	the	spinner	will	land	on	a	3.	
	 	 It	is	impossible	that	the	spinner	will	land	on	an	even	number.	
	 	 Write	the	numbers	on	the	spinner.	

Apply
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Question	2:	 Reggie	has	a	bag	holding	red,	white	and	green	counters.	

	 	 Altogether	there	are	6	counters	in	the	bag.	

	 	 The	probability	scale	shows	the	probability	that	a	counter	picked	at	random	will	

	 	 be	white.	

	 	 It	also	shows	the	probability	that	a	counter	picked	at	random	will	be	white.	

	 	 Show	on	the	probability	scale	the	probability	that	a	counter	picked	at	random		

	 	 will	be	green.	

Question	3:	 A	school	offers	students	3	lunchtime	clubs	each	week:	hockey,	golf	and	cricket.	

(a)		Which	clubs	does	Helen	attend?	

(b)		Which	of	the	children	attend	the	cricket	club?	

(c)		Which	of	the	club	do	the	least	of	the	5	children	attend?	

(d)		Which	child	attends	the	most	clubs?	

Mr	White	picks	one	of	the	5	children	at	random	

(e)		On	the	probability	scale,	mark	with	a	cross	the	probability	that	he	will	pick	a	child	that		

								attends	the	hockey	club.	

	

	

� 	

Answers
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The probability of an event occurring is defined as:

Probability =
Number of desired outcomes
Number of possible outcomes

• How many cards in a standard deck of cards?

• How many weeks in a year?

• How many sides on a standard die?

• What are the names of the two sides of a coin?

• Name of each suit in a deck of cards.

• How many aces in pack of cards?

• How many cards in each suit in a pack of cards?

• How many picture cards in a deck of cards?



Worked Example Your Turn

P(yellow) = P(yellow) =
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1.

2.

3.

4.

5.

Increase / Decrease / Same? P(yellow) = 

6.

7.

8.

9.

10.

Increase / Decrease / Same? P(yellow) = 



Worked Example Your Turn
A bag of sweets contains only 4
red sweets, 2 yellow sweets and 
4 green sweets.
a) What is the probability of 

choosing a red sweet?
b) What is the probability of 

choosing a red or yellow 
sweet?

c) What is the probability of 
choosing a mint?

A bag of sweets contains only 8
red sweets, 4 yellow sweets and 
8 green sweets.
a) What is the probability of 

choosing a red sweet?
b) What is the probability of 

choosing a red or yellow 
sweet?

c) What is the probability of 
choosing a mint?
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A bag of sweets contains only 15 red sweets, 10 yellow sweets and 
5 green sweets.

1) What is the probability of choosing a red sweet?

2) What is the probability of choosing a yellow sweet?

3) What is the probability of choosing a green sweet?

4) What is the probability of choosing a purple sweet?

5) What is the probability of choosing a banana?

6) What is the probability of choosing a red or yellow?

7) What is the probability of choosing a yellow or red?

8) What is the probability of choosing a red, yellow, green?

9) What is the probability of choosing a red, yellow, green, or 
purple?
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A fair dice has faces 1, 1, 2, 3, 4 and 5.

1) What is the probability of choosing 1?

2) What is the probability of choosing 2?

3) What is the probability of choosing 3?

4) What is the probability of choosing 4?

5) What is the probability of choosing 5?

6) What is the probability of choosing 1 or 2?

7) What is the probability of choosing 1 or 3?

8) What is the probability of choosing 1, 2, or 3?

9) What is the probability of choosing 1, 2, 3, or 5?

Page 95



Extension

Page 96

De
si

gn
 a

 sp
in

ne
r b

y 
pl

ac
in

g 
nu

m
be

rs
 in

 th
e 

ga
ps

, s
o 

th
at

 th
e 

pr
ob

ab
ili

tie
s a

re
 c

or
re

ct
.

ܲ
ʹ

ൌ
ͳ Ͷ

ܲ
͵

ൌ
ͳ Ͷ

ܲ
ͳ

ൌ
ͳ ʹ

ܲ
݀

݀
ൌ
ͳ

ܲ
ݒ݁
݁݊

ൌ
͵ ͷ

ܲ
ݍݏ
ܽݑ

݁ݎ
ݑ݊

݉
ܾ݁
ݎ

ൌ
Ͷ ͷ

ܲ
ݎ
݅݉

݁
ൌ
ʹ ͷ

ܲ
ݒܧ

݁݊
ൌ
Ͷ ͷ

ܲ
ͷ

ൌ
ͳ ʹ

ܲ
Ͷ

ൌ
ͳ ͵

ܲ
ݍݏ
ܽݑ

݁ݎ
ݑ݊

݉
ܾ݁
ݎ

ൌ
ͳ  ܲ
ݎ
݅݉

݁

ൌ
ʹ ͵

ܲ
ݑܿ
ܾ݁

ݑ݊
݉
ܾ݁
ݎ

ൌ
ͳ ʹ

ܲ
ݍݏ
ܽݑ

݁ݎ
ݑ݊

݉
ܾ݁
ݎ

ൌ
ͳ ʹ

ܲ
ݎ
݅݉

݁
ݑ݊

݉
ܾ݁
ݎ

ൌ
ͳ ͵



Extension

Page 97
© Colin Foster, 2003   www.foster77.co.uk 

Number Probabilities 
 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 

71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 

 
 

Use the number square above to help you work out these probabilities. 
Write your answers as fractions in their simplest forms. 
 
 
A number is chosen at random between 1 and 100 (inclusive). 
:RUN�RXW�WKH�SUREDELOLW\�WKDW�WKH�QXPEHU�LV�« 
 

1 a multiple of 10 11 a factor of 24 

2 a multiple of 5 12 a factor of 11 

3 a multiple of 2 13 a multiple of 11 

4 greater than 90 14 a square number 

5 less than 5 15 an odd number 

6 greater than 5 16 a multiple of 13 

7 between 20 and 30 (inclusive) 17 a power of 2 

8 a two-digit number 18 a multiple of 3 

9 a three-digit number 19 a triangle number 

10 a factor of 50 20 a prime number 

 



3.3 Mutually Exclusive Events
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Mutually exclusive means “cannot happen at the same time”.

Examples

• Turning left or turning right (you cannot turn left and right at 
the same time).

• Going to Liverpool at 9am tomorrow, or going to Manchester at 
9am tomorrow (you cannot be in two places at once).

Non-Examples

• Turning left and scratching your head can happen at the same 
time.

• Kings and hearts, because you can have a king of hearts.
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Are the following pairs of statements mutually exclusive?

1) Winning a football match AND losing the same football match.

2) Getting the bus AND missing the same bus.

3) Watching a comedy DVD AND watching a romance DVD.

4) Rolling a 2 on a dice AND rolling a number less than 3.

5) Choosing a spade AND choosing a king.



3.4 Exhaustive Events
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The probabilities of all possible outcomes add up to 1.



Worked Example Your Turn
Castle FC play football matches
every Saturday.

The table shows the probability
that Castle FC will win or lose.

a) Work out the probability 
that Castle FC will lose

b) Work out the probability 
that Castle FC will lose

Castle FC play football matches
every Saturday.

The table shows the probability
that Castle FC will win or lose.

a) Work out the probability 
that Castle FC will lose

b) Work out the probability 
that Castle FC will win

Page 101

Win Lose
3
4

Win Lose

0.75

Win Lose
6
8

Win Lose

0.75
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Aiden is a boxer. The table shows the probability that Aiden will win, lose or draw.

Win Lose Draw
1
4

1
4

Work out the probability that
Aiden will draw

Win Lose Draw
1
4

2
8

Win Lose Draw

0.2 0.2

Win Lose Draw
1
4

1
4

Work out the probability that
Aiden will draw or win

Work out the probability that
Aiden will draw

Work out the probability that
Aiden will draw

Win Lose Draw

0.3 0.03

Work out the probability that
Aiden will draw

Win Lose Draw

0.7 0.07

Work out the probability that
Aiden will draw or lose

Castle FC play football matches every Saturday.

In their last 10 matches, Castle FC have drawn 5 matches, lost 2 and won the rest.

Win Lose Draw

Complete the probability table for Castle FC

Castle FC play football matches every Saturday.

In their last 50 matches, Castle FC have drawn 10 matches, lost 5 and won the rest.

Win Lose Draw

Complete the probability table for Castle FC as decimals
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Mutually Exclusive and Exhaustive Events 
 
1) Here are the probabilities of some events (ℎ) happening, write down the probabilities of the 

events not happening (ℎ′): 
 

a) #(ℎ) = !
"#  #(ℎ’) = _____ e) #(ℎ) = 98%  #(ℎ’) = _____ 

 
b) #(ℎ) = "

$   #(ℎ’) = _____ f) #(ℎ) = 55.5% #(ℎ’) = _____ 
 
c) #(ℎ) = 0.21  #(ℎ’) = _____ g) #(ℎ) = %

&  #(ℎ’) = _____ 

 
d) #(ℎ) = 25%  #(ℎ’) = _____ h) #(ℎ) = "%

"&  #(ℎ’) = _____

2) There are some blue, red, green and purple balls in a bag. Find the probability of a purple 
ball being pulled out if these are the probabilities of the other colours: 
 
a) 

Blue Red Green Purple 

0.2	 0.4	 0.3	  
b) 

Blue Red Green Purple 

35%	 21%	 40%	  
 c) 

Blue Red Green Purple 
3
20 

4
20 

6
20  

 
3) A spinner consists of an outer ring of coloured sectors and an 

inner circle of numbered sectors, as shown. 
 

a) The probability of getting 2 is 
%
'. The probability of 

getting 1 or 3 are equal. What is the probability of 
getting 3? #(3) = _____ 

 
b) The probability of getting blue is 

%
'. The probability of 

getting orange 
%
'. The probability of getting green is 

!
'. 

What is the probability of getting pink? #(pink)	= _____ 
 

c) Which of these pairs of events are mutually exclusive? 
 

i. Getting 3 AND getting 2  _____ 
 
ii. Getting 3 AND getting green _____ 
 
iii. Getting 3 AND getting blue  _____ 
 
iv. Getting blue AND getting pink _____ 



3.5 Expectation
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Expectation is the long-run average you would get if a test was 
repeated many times.

If an event has probability 𝑝, the expectation in 𝑛 trials is 𝑛 × 𝑝.

Expectation is used as an estimate for how many times an event 
will occur.



Worked Example Your Turn
The relative frequency of a 
teacher throwing a pen in the 
bin is 0.5. A teacher throws a 
pen 100 times. How many 
throws will be successful?

The relative frequency of a 
teacher throwing a pen in the 
bin is 0.5. A teacher throws a 
pen 1000 times.  How many 
throws will be successful?
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1) The relative frequency of a teacher throwing a pen in the bin is 
0.5. A teacher throws a pen 50 times. How many will be 
successful?

2) The relative frequency of a teacher throwing a pen in the bin is 
0.1. A teacher throws a pen 50 times. How many will be 
successful?

3) The relative frequency of a teacher throwing a pen in the bin is 
1. A teacher throws a pen 50 times. How many will be 
successful?

4) The relative frequency of a teacher throwing a pen in the bin is 
0.9. A teacher throws a pen 100 times. How many will be 
successful?

5) The relative frequency of a teacher throwing a pen in the bin is 
0.10. A teacher throws a pen 100 times. How many will be 
successful?

6) The relative frequency of a teacher throwing a pen in the bin is 
0.15. A teacher throws a pen 100 times. How many will be 
successful?

7) The relative frequency of a teacher throwing a pen in the bin is 
0.015. A teacher throws a pen 100 times. How many will be 
successful?



Worked Example Your Turn
If I roll a fair dice 12 times, how 
many times would you expect it 
to land on the number 1?

If I roll a fair dice 60 times, how 
many times would you expect it 
to land on the number 1?
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1) If I throw a fair coin 10 times, how many times would you 
expect it to land on heads?

2) If I throw a fair coin 20 times, how many times would you 
expect it to land on heads?

3) If I throw a fair coin 60 times, how many times would you 
expect it to land on heads?

4) If I throw a fair coin 600 times, how many times would you 
expect it to land on heads?

5) If I roll a fair dice 600 times, how many times would you expect 
it to land on the number 1?

6) If I roll a fair dice 300 times, how many times would you expect 
it to land on the number 1?

7) If I roll a fair dice 150 times, how many times would you expect 
it to land on the number 1?

8) If I roll a fair dice 750 times, how many times would you expect 
it to land on the number 1?

9) If I roll a fair dice 1500 times, how many times would you 
expect it to land on the number 1?

10) If I throw a fair coin 1500 times, how many times would you 
expect it to land on heads?



3.6 Relative Frequency
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In most events, it is difficult to accurately predict the probability of 
an event happening.

When there is no theory behind the probability of an event 
happening, we use relative frequency to calculate probabilities.

Because it is often calculated after performing experiments, it is 
often called experimental probability.

The more trials there are, the more accurate that experimental 
probability becomes.



Worked Example Your Turn
A coin is flipped 30 times. The 
results are:

H T H H H H H H T T T H H T T

T T T H H H T T H H T H T H H

a) What are the relative 
frequencies for heads and 
tails?

b) The coin is flipped 300 more 
times. Estimate how many 
times the coin will land on 
tails.

A coin is flipped 20 times. The 
results are:

T   H   T   T   T   T   T   H   H   H

H   H   T  H  T   H   H  H    H   H

a) What are the relative 
frequencies for heads and 
tails?

b) The coin is flipped 100 more 
times. Estimate how many 
times the coin will land on 
tails.
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Question	1:		 An	ordinary	coin	is	thrown	50	times.	
	 	 Barry	says	“I	am	going	to	get	heads	25	times	and	tails	25	times.”	
	 	 Explain	why	he	could	be	wrong.

Question	2:	 A	coin	is	thrown	30	times.	
	 	 The	coin	lands	on	tails	20	times.	
	 	 What	is	the	relative	frequency	of	the	coin	landing	on	tails?	

Question	3:	 A	dice	is	rolled	50	times.	
	 	 It	lands	on	six	37	times.	
	 	 (a)		Write	down	the	relative	frequency	of	the	dice	landing	on	a	six.	
	 	 	
	 	 Robyn	says	“the	dice	is	biased	towards	landing	on	a	six.”	
	 	 (b)		Do	you	think	the	dice	is	biased?	Explain	your	answer.	

Question	4:	 Jessica	wants	to	test	if	a	coin	is	biased.	
	 	 She	throws	the	coin	24	times.	 	 	

	
	 	 (a)		Complete	the	relative	frequency	table.	

	 	 (b)		Do	you	think	the	coin	is	biased?	Explain	your	answer.	

Question	5:	 A	biased	dice	is	rolled	is	rolled	30	times.	

	 	 					 	 3		4		1		3		6		2		6		6		6		5		6		3		6		4		6	
	 	 	 	 1		6		3		4		6		6		2		6		3		6		6		3		6		3		6	
	
	 	 (a)		Complete	the	relative	frequency	table	

	 	 (b)			Do	you	think	the	dice	is	biased?	Explain	your	answer.	

Examples

Workout
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Question	6:	 Esme	takes	the	bus	to	university	40	times	during	a	term.	
	 	 The	relative	frequency	of	the	bus	being	late	is	0.3.	
	 	 How	many	times	was	the	bus	late?	

Question	7:	 Katie	rolls	a	dice	100	times.	
	 	 The	table	shows	the	results	

	 	 Work	out	the	relative	frequency	of	throwing:	

(a)		An	even	number		 (b)		A	square	number	 (c)		A	prime	number	
(d)		A	cube	number	 	 (e)		A	multiple	of	3	 	 (f)		A	factor	of	18

Question	8:	 A	spinner	lands	of	white,	black,	red	or	orange.	
	 	 The	relative	frequencies	after	300	spins	are	shown	in	the	table	below.	

(a)		How	many	times	did	the	spinner	land	on	white?	
	 	 (b)		How	many	times	did	the	spinner	land	on	red?	
	 	 (c)		How	many	more	times	did	the	spinner	land	on	black	than	orange?

Question	7:	 Martin	and	Laura	want	to	estimate	how	many	green	jelly	beans	are	in	a	tub	
	 	 of	600	jelly	beans.	
	 	 A	trial	consists	of	taking	a	jelly	bean	at	random,	noting	the	colour	and	replacing		
	 	 the	jelly	bean	into	the	tub.	

	 	 (a)		Write	down	the	relative	frequency	of	Martin	taking	a	green	jelly	bean.	
	 	 (b)		Write	down	the	relative	frequency	of	Laura	taking	a	green	jelly	bean.	
	 	 (c)		Whose	experiment	gives	the	more	reliable	estimate	of	the	number	of	green	
	 	 								jelly	beans	in	the	tub?	Give	a	reason	for	your	answer.	
	 	 (d)		How	many	green	jelly	beans	do	you	expect	to	be	in	tub	altogether?	
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Question	1:	 Leo	plants	and	grows	50	_lowers.	
	 	 The	table	shows	information	about	the	colours.	

	 	 (a)		Copy	and	complete	the	table.	
	 	 	
	 	 Altogether,	Leo	grows	125	_lowers.	

	 	 (b)		How	many	_lowers	would	you	expect	to	be	yellow?	

Question	2:	 Four	students	have	each	written	a	2000	word	essay.	
	 	 The	spellings	are	checked	for	all	four	students.	
	 	 The	relative	frequencies	of	a	spelling	mistake	for	the	4	students	are:	

	 	 Work	out	the	mean	number	of	spelling	mistakes	made	by	the	four	students.	

Question	3:	 There	are	70	sweets	in	a	jar.	
	 	 In	a	trial,	a	sweet	is	chosen	at	random	and	then	replaced.	
	 	 The	graph	shows	the	relative	frequency	of	a	blue	sweet.	

In	the	_irst	forty	trials,	twelve	blue	sweets	were	chosen.	

(a) 	Plot	this	result	on	the	graph.	
(b) 	How	many	blue	sweets	were	chose	after	60	trials.	
(c) Which	is	the	best	estimate,	from	the	graph,	of	the	probability	of	choosing	a	blue	sweet?	
(d) Use	your	answer	to	estimate	the	number	of	blue	sweets	in	the	jar	

Apply
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Question	4:	 A	coin	lands	on	heads	300	times.	
	 	 The	relative	frequency	of	heads	is	0.6	
	 	 Work	out	the	number	of	times	the	coin	was	_lipped.	
	
Question	5:	 A	three	sided	spinner	is	labelled	A,	B	and	C.	
	 	 	

	 	 The	spinner	is	spun	and	the	frequency	of	the	letter	A	is	recorded	every	10	spins.	
	 	 The	table	below	shows	this	information.	

	
	 	 (a)	 Plot	the	relative	frequencies	on	the	graph	below.	

	 	 (b)			 Jacob	says	the	relative	frequency	after	50	spins	is	0.8.	
	 	 	 Explain	why	Jacob	must	be	wrong.	

� 	
Answers
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Worked Example Your Turn
List all the ways of arranging the 
letters in the word:
CAT

List all the ways of arranging the 
letters in the word:
DOG
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Worked Example Your Turn
I flip a coin and then roll a six-
sided die. List the possible 
outcomes.

I flip a coin and then roll a 4-
sided die. List the possible 
outcomes.
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Worked Example Your Turn
The first five positive integers 
are 1, 2, 3, 4, 5. I choose two 
numbers from this list. Write 
down all possible combinations 
of two numbers I can choose.

The four square numbers are 
1, 4, 9, 16. I choose two 
numbers from this list. Write 
down all possible combinations 
of two numbers I can choose.
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Question	1:	 Emily	?lips	a	coin	twice.	
	 	 One	of	the	possible	outcomes	is	a	tail	and	a	tail	(TT)	
	 	 List	all	the	possible	outcomes.	

	
Question	2:	 Benjamin	rolls	an	ordinary	six-sided	dice	once	and	?lips	a	coin.	
	 	 List	all	the	possible	outcomes.	

Question	3:	 A	rugby	team	plays	two	matches.	
	 	 They	can	win	(W),	draw	(D)	or	lose	(L)	each	match.	
	 	 List	all	the	possible	outcomes.	

Question	4:	 There	are	?ive	students	in	a	group:		Alison,	Beth,	Conor,	David	and	Eddie.	
	 	 Miss	Jenkins	chooses	two	students	at	random	from	the	group	to	give	a		
	 	 presentation.	
	 	 List	all	the	possible	outcomes.	

Question	5:	 Here	are	four	cards.	
	 	 Each	card	has	a	number	on	it.	
	 	

	 	 (a)			Write	down	all	the	2-digit	numbers	that	can	be	made	using	the	cards	
	 	 (b)			Write	down	all	the	3-digit	numbers	that	can	be	made	using	the	cards	

Question	6:	 Marco	visits	a	restaurant	with	his	friends.	
	 	 Shown	is	the	menu.	
	 	 Marco	chooses	one	starter,	one	main	and	one	dessert.	
	 	 List	all	possible	outcomes.	

Examples

Workout
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Question	1:	 Andrew	has	attempted	his	maths	homework.	
	 	 Can	you	spot	any	mistakes?		

Question	2:	 Here	are	four	cards.	
	 	 Each	card	has	a	number	on	it.	

	 	 Write	down	all	the	3-digit	even		numbers	that	can	be	made	using	the	cards	

Question	3:	 In	a	restaurant,	there	are	5	possible	pizza	toppings:	
	 	 Chicken,	Pineapple,	Olives,	Mushrooms	and	Beef.	

	 	 Freddie	picks	two	different	toppings	on	his	pizza	

	 	 (a)		List	all	possible	outcomes	

	 	 Freddie	picks	the	toppings	at	random	

	 	 (b)		Write	down	the	probability	that	the	pizza	contains	meat	

Question	4:	 There	are	two	bags.	
	 	 Bag	1	contains	a	red	counter	and	a	pink	counter.	
	 	 Bag	2	contains	a	blue	counter,	a	yellow	counter	and	a	white	counter.	
	 	 	
	 	 Sam	picks	a	counter	at	random	from	bag	1	and	notes	its	colour	
	 	 He	then	places	this	counter	into	bag	2.	
	 	 Sam	then	picks	a	counter	at	random	from	bag	2.	

	 												Write	down	the	probability	that	Sam	picks	two	counters	that	are	the	same	colour	

Apply
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Question	5:	 Heather	has	made	up	a	game	for	a	school	fête	to	raise	money	for	charity.	
	 	 There	are	two	boxes	of	counters.	
	 	 Each	counter	has	a	number	on	it.	

	 	 The	person	playing	the	game	will	select	one	counter	
	 	 at	random	from	box	1.	
	 	 They	will	then	select	one	counter	at	random	from	box	2.	

	 	 (a)		Write	down	all	the	possible	combinations	of	counters	picked.	

	 	 The	person	playing	the	game	wins	when	the	numbers	multiply	to	give	an	odd	
	 	 number.	

	 	 During	the	fête	the	game	is	played	300	times.	
	 	 The	game	costs	80p	to	play.	
	 	 Each	prize	costs	£2	

	 	 (b)			Work	out	how	much	money	Heather	should	raise	for	charity.	
	

Question	6:	 Ali	is	having	a	meal	with	his	friends.	
	 	 He	will	either	have:	

	 	 -	one	starter	and	one	main			
	 	 	 								or		
	 	 -	one	main	and	one	dessert	

	 	 Shown	is	the	menu	

	 	 Ali	has	£10.	
	 	 List	all	the	possible	combinations	that	Ali	cannot	afford.	

	

�
Answers
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Snail Race
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Worked Example Your Turn
I spin these two spinners then 
add the numbers together to get 
a score.
Work out the probability that I 
get a score of 4.

I spin these two spinners then 
add the numbers together to get 
a score.
Work out the probability that I 
get a score of 4.
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I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 4.

1

5

3 2

6

4

I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 7.

1

5

3 2

6

4

I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 7.

1

53

6 2

6

4

I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 7.

1

5
3

6

1 2

6

4

I spin these two spinners then find the difference between 
the numbers to get a score. Work out the probability that I 
get a score of 7.

1

5
3

2

1 2

6

4

I spin these two spinners then find the difference between 
the numbers to get a score. Work out the probability that I 
get a score of 4.

1

5
3

2

1 2

6

4

I spin these two spinners then find the product of the 
numbers to get a score. Work out the probability that I get a 
score of 4.

1

5
3

2

1 2

6

4

I spin these two spinners. What is the probability that I get 
the same number on both spinners?

1

5
3

2

1
2

6

4

I spin the same spinner twice. What is the probability that I 
get the same number on both spins?

2

6

4

I spin the same spinner twice. What is the probability that I 
get the same colour on both spins?
What is the probability that the colours are not
the same? Blue

Orange

Grey

I spin the same spinner twice. What is the probability that I 
get the same colour on both spins?
What is the probability that the colours are not
the same? Blue

OrangeGrey

Yellow

I spin these two spinners. What is the probability that I get 
the same colour on both spinners?
What is the probability that the colours are not
the same? Blue

OrangeGrey

Yellow
Blue

Orange

Grey



Worked Example Your Turn
Bag A contains four counters, 
labelled 2, 3, 5 and 7. Bag B 
contains five counters, labelled 
1, 4, 9,16 and 25. A counter is 
taken from each bag at random 
and the numbers are added 
together. Draw a sample space 
to show all possible scores.

Bag A contains four counters, 
labelled 3, 5, 7 and 9. Bag B 
contains five counters, labelled 
1, 8, 27 and 64. A counter is 
taken from each bag at random 
and the numbers are added 
together. Draw a sample space 
to show all possible scores.
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Worked Example Your Turn
Two four-sided dice are rolled. 
The numbers on the two dice 
are multiplied together. Draw a 
sample space of the all the 
possible products.

Two six-sided dice are rolled. 
The numbers on the two dice 
are multiplied together. Draw a 
sample space of the all the 
possible products.
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Question	1:	 Two	fair	six	sided	dice	are	rolled.	
	 	 The	numbers	on	the	two	dice	are	added	together	to	give	a	score.	
	 	 The	table	shows	all	possible	scores.	

(a) 	Which	score	is	the	most	likely?	

(b)				Which	scores	are	the	least	likely?	

(c)					Write	down	the	probability	of	scoring	a	

(i)				3	 	 (ii)			5	 	 (iii)					6														(iv)					7	

(d)				Write	down	the	probability	of	scoring	a	number	

(i)			over	10								(ii)				under		7										(iii)			4	or	less								(iv)			6	or	more	

(e)				Write	down	the	probability	of	scoring		

(i)			an	odd	number	 	 (ii)			a	square	number	 (iii)			a	prime	number	

Question	2:	 Two	fair	six	sided	dice	are	rolled.	
	 	 The	numbers	on	the	two	dice	are	multiplied	together	to	give	a	score.	
	 	 	
(a)			Complete	the	table	to	show	all	possible	scores.	

(b)			Write	down	the	probability		

(i)				10	 (ii)			9	 	 (iii)					12														(iv)					8	

(c)				Write	down	the	probability	of	scoring		

(i)			an	even	number		 (ii)			an	odd	number	 	

(iii)			a	number	less	than	20	

Examples

Workout
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Question	3:	 Two	bags,	1	and	2,	each	contain	three	counters.	
	 	 In	bag	1,	the	counters	are	labelled	1,	2	and	5.	
	 	 In	bag	2,	the	counters	are	labelled	2,	3	and	4.	

A	counter	is	drawn	at	random	from	bag	1	and	a	counter		
is	drawn	from	bag	2.	
	
The	two	numbers	are	multiplied	together	to	give	a	score	

(a) 	Complete	the	table	to	show	all	possible	scores	

(b)				Find	the	probability	of	scoring	a	6	

(c)				Find	the	probability	of	scoring	a	multiple	of	4	

(d)				Find	the	probability	of	scoring	an	odd	number	

Question	4:	 Rose	is	playing	a	game	with	a	fair	six	sided	dice	and	a	fair	coin.	
	 	 She	rolls	the	dice	and	Vlips	the	coin.	

If	the	coin	lands	on	heads,	her	score	is	one	less	than	the	number	on	the	dice.	
If	the	coin	lands	on	tails,	her	score	is	two	more	than	the	number	on	the	dice	

(a)		Complete	the	table	to	show	all	possible	scores	

(b)		Find	the	probability	of	scoring	a	0	

(c)		Find	the	probability	of	scoring	a	5	

(d)			Find	the	probability	of	scoring	a	number	less	than	4	

(e)		Find	the	probability	of	scoring	a	square	number	

Question	5:	 Two	fair	spinners	are	spun.	
	 	 Spinner	1	has	four	equation	sections	labelled	1,	2,	3	and	4.	
	 	 Spinner	2	has	three	equal	sections	labelled	1,	2	and	3.	
	 	 Each	spinner	is	spun	once.	
	 	 The	score	is	the	difference	between	the	numbers	

(a) 		Complete	the	table	to	show	all	possible	scores	

(b)					Find	the	probability	of	scoring	a	1	

(c)						Find	the	probability	of	scoring	a	2	or	more	
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Question	1:		 Adam	uses	two	fair	spinners	in	a	game.	
	 	 He	spins	both	spinners	and	adds	the	two	numbers	together.	

(a) 		Draw	a	table	to	show	all	possible	scores	

Adam	thinks	that	the	probability	of	an	even	score	is	½	

(b)					Explain	why	Adam	is	incorrect	

Question	2:	 Jessica	is	playing	a	game	with	a	fair	four	sections	spinner	and	a	fair	coin.	
	 	 She	spins	the	spinner	and	Vlips	the	coin.	

	

	 	 If	the	coin	lands	on	heads,	Jessica	applies	rule	1	to	the	number	on	the	spinner	
	 	 If	the	coin	lands	on	tails,	Jessica	applies	rule	2	to	the	number	on	the	spinner	

	 	 The	table	below	shows	some	information	about	the	scores	that	Jessica	can	get.	

	 	 (a)			What	could	rule	1	be?	

	 	 (b)			What	could	rule	2	be?	

	 	 (c)			Complete	the	table	

	 	 (d)			Find	the	probability	that	Jessica	scores	a	number	less	than	15	

Apply
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Question	3:	 Katie	has	organised	a	game	to	raise	money	for	charity	at	a	local	fair.	

	 	 The	person	playing	rolls	two	fair	six	sided	dice	

	 	 The	numbers	on	the	dice	are	multiplied	together.	

	 	 Each	person	pays	£1	to	play.	

	 	 If	they	score	a	square	number,	they	win	£3	

	 	 The	game	is	played	180	times.	

	 	 How	much	money	does	Katie	raise	for	charity?	

Question	4:	 Two	bags,	1	and	2,	each	contain	equal	size	counters.	

	 	 	

Bag	1	contains	a	pink	counter,	yellow	counter	and	white	counter	

Bag	2	contains	counters	labelled	1,	4,	5	and	7.	

A	counter	is	drawn	at	random	from	bag	1	and		

a	counter	is	drawn	at	random	from	bag	2.	

If	the	counter	from	bag	1	is	pink,	the	number	on	the		

counter	from	bag	2	is	increased	by	1	

If	the	counter	from	bag	1	is	yellow,	the	number	on	the	

counter	from	bag	2	is	decreased	by	5	

If	the	counter	from	bag	1	is	white,	the	number	is	halved.	

Find	the	probability	of	scoring	a	number	below	3	

Question	5:	 A	fair	dice	has	six	faces	numbered	1,	1,	1,	2,	3	and	4.	

	 	 The	dice	is	rolled	twice	and	the	number	shown	is	recorded	each	time.	

	 	 Find	the	probability	that	the	sum	of	the	two	numbers	recorded	is	at	least	4.	

Question	6:	 A	fair	six	sided	dice	is	rolled	twice.	

	 	 Find	the	probability	that	the	number	obtained	on	the	Virst	roll	is	at	least	3		 	

	 greater	than	the	second	roll	

	

	

�
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Question	1:	 Theo	has	3	red	sweets	and	2	white	sweets.	
	 	 He	picks	a	sweet	at	random.	

(a)		Write	down	the	probability	that	Theo	picks	a	red	sweet.	

(b)		Write	down	the	probability	that	Theo	picks	a	white	sweet.	

Question	2:	 Leah	has	12	cards,	each	with	a	shape	on	it.	
	 	 She	takes	a	card	at	random.	

(a)		What	is	the	probability	that	Leah	takes	a	card		
								with	a	star	on	it?	

(b)		What	is	the	probability	that	Leah	takes	a	card		
								with	a	triangle	on	it?	

(c)			What	is	the	probability	that	Leah	takes	a	card		
								with	a	circle	on	it?	

	
Question	3:	 Ralph	has	9	cards,	each	with	a	number	on	it.	

	 	 He	picks	a	card	at	random.	
	 	 Write	down	the	probability	that	the	chosen	card	is	

(a)		the	number	8	 	 (b)		an	even	number			 (c)		a	number	less	than	7	

(d)		a	multiple	of	4	 	 (e)		a	square	number	 (f)		a	prime	number	

Question	4:	 There	are	12	red	roses,	5	yellow	roses	and	3	white	roses	in	a	vase.	
	 	 Felix	takes	a	rose,	at	random,	from	the	vase.	

(a)		Write	down	the	probability	that	he	takes	a	white	rose.	
(b)		Write	down	the	probability	that	he	takes	a	red	or	a	white	rose.	
(c)		Write	down	the	probability	that	Felix	takes	a	rose	that	is	not	red.	

Examples

Workout
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Question	5:	 Leon	throws	a	biased	coin.	
	 	 The	probability	of	getting	tails	is	0.4	
	 	 Work	out	the	probability	of	getting	heads.	

Question	6:	 Edith	plants	a	daffodil	bulb.	
	 	 The	probability	that	the	bulb	will	grow	is	0.8	
	 	 What	is	the	probability	that	the	bulb	will	not	grow?	

Question	7:	 Wycombe	Wanderers	play	a	match	of	football.	
	 	 The	probability	that	they	win	the	match	is	0.28	
	 	 The	probability	that	they	draw	the	match	is	0.55	
	 	 Work	out	the	probability	that	they	lose	the	match.	
	
Question	8:	 Evelyn	has	80	pens	in	a	drawer.	
	 	 15	pens	are	black	and	the	other	pens	are	blue.	

	 	 Evelyn	picks	a	pen	at	random	from	the	drawer.	

	 	 (a)		What	is	the	probability	that	Evelyn	picks	a	black	pen?	
	 	 (b)		What	is	the	probability	that	Evelyn	picks	a	blue	pen?	

Question	9:	 There	are	20	counters	in	a	bag.	

	 	 	 2	of	the	counters	are	white.	
	 	 	 1	of	the	counters	is	pink.	
	 	 	 4	of	the	counters	are	black.	
	 	 	 The	rest	of	the	counters	are	purple.	

	 	 Carter	takes	a	counter	at	random	from	the	bag.	
	 	 Show	that	the	probability	that	the	counter	is	white	or	purple	is	� 	

Question	10:	 There	are	only	pink,	yellow,	green	and	blue	counters	in	a	bag.	
	 	 The	table	shows	the	probability	that	a	counter	taken	at	random	from	the	bag	
	 	 will	be	pink,	green	or	blue.	

	 	 	

	 	 (a)		Work	out	the	probability	that	the	counter	taken	is	yellow	

	 	 There	are	40	counters	in	the	bag.	

	 	 (b)		Work	out	the	number	of	blue	counters	in	the	bag.	

3
4
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Question	11:	 					Darcy	has	a	biased	spinner.	
	 	 					A	spinner	has	sections	labelled	1,	2,	3,	4	and	5.	
	 	 					The	table	below	shows	information	about	some	of	the	probabilities	

	 	 				Work	out	the	value	of	x.	

Question	12:	 			Frederick	organises	a	rafYle	for	his	school	fayre.	
	 	 			The	top	prize	is	a	ride	in	a	hot	air	balloon,	which	will	be	won	by	1	ticket.	
	 	 			Altogether	Frederick	sells	700	rafYle	tickets.	
	 	 			Miss	Robinson	buys	5	tickets	for	the	rafYle.	
	 	 		
	 	 		Work	out	the	probability	that	Miss	Robinson	does	not	win.	

Question	13:	 				There	are	20	chocolates	in	a	box.	
	 																	Some	of	the	chocolates	contain	nuts	and	the	rest	do	not.	
																															The	probability	that	a	chocolate	containing	nuts	is	picked	at	random	from	the		
	 		 				box	is	0.6	
	 	 				How	many	of	the	chocolates	in	the	box	contain	nuts?	

Question	14:	 					A	bag	contains	600	coloured	counters.	
	 	 					The	counters	are	yellow,	brown	or	orange.	
	 	 					There	are	117	yellow	counters	in	the	bag.	
	 	 					The	probability	that	a	brown	counter	is	chosen	from	the	bag	is	0.35	
	 	
	 	 					Calculate	the	number	of	orange	counters	in	the	bag.	

� 	

Question	1:	 Megan	has	a	fair	6	sided	spinner.	
	 	 The	spinner	has	the	letters	A,	B	and	C	on	it.	

	 	 The	probability	that	the	spinner	will	land	on	an	A	is	� 	

	 	 The	probability	that	the	spinner	will	land	on	a	C	is	� 	

	 	 	
	 	 Write	the	letters	on	the	spinner.	

Apply

1
2

1
3
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Question	11:	 					Darcy	has	a	biased	spinner.	
	 	 					A	spinner	has	sections	labelled	1,	2,	3,	4	and	5.	
	 	 					The	table	below	shows	information	about	some	of	the	probabilities	

	 	 				Work	out	the	value	of	x.	

Question	12:	 			Frederick	organises	a	rafYle	for	his	school	fayre.	
	 	 			The	top	prize	is	a	ride	in	a	hot	air	balloon,	which	will	be	won	by	1	ticket.	
	 	 			Altogether	Frederick	sells	700	rafYle	tickets.	
	 	 			Miss	Robinson	buys	5	tickets	for	the	rafYle.	
	 	 		
	 	 		Work	out	the	probability	that	Miss	Robinson	does	not	win.	

Question	13:	 				There	are	20	chocolates	in	a	box.	
	 																	Some	of	the	chocolates	contain	nuts	and	the	rest	do	not.	
																															The	probability	that	a	chocolate	containing	nuts	is	picked	at	random	from	the		
	 		 				box	is	0.6	
	 	 				How	many	of	the	chocolates	in	the	box	contain	nuts?	

Question	14:	 					A	bag	contains	600	coloured	counters.	
	 	 					The	counters	are	yellow,	brown	or	orange.	
	 	 					There	are	117	yellow	counters	in	the	bag.	
	 	 					The	probability	that	a	brown	counter	is	chosen	from	the	bag	is	0.35	
	 	
	 	 					Calculate	the	number	of	orange	counters	in	the	bag.	

� 	

Question	1:	 Megan	has	a	fair	6	sided	spinner.	
	 	 The	spinner	has	the	letters	A,	B	and	C	on	it.	

	 	 The	probability	that	the	spinner	will	land	on	an	A	is	� 	

	 	 The	probability	that	the	spinner	will	land	on	a	C	is	� 	

	 	 	
	 	 Write	the	letters	on	the	spinner.	

Apply

1
2

1
3
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Question	2:	 Elliott	has	eight	numbered	cards.	

	 	 One	of	the	cards	is	chosen	at	random.	
	 	 Elliott	says:	
	 	 	 The	probability	of	a	8	is		� 	

	 	 	 The	range	of	the	numbers	is	5.	
	 	 	 The	probability	of	a	number	greater	than	10	is	0.	
	 	 	 The	probability	of	a	7	is	� 	

	 	 	
	 	 Fill	in	the	six	missing	numbers.	

Question	3:	 The	two-way	table	gives	information	about	90	people	who	sat	their	driving	test.	

(a)		Complete	the	two-way	table	

A	person	is	picked	at	random.	

(b)		Write	down	the	probability	that	the	person	
								failed	their	driving	test.	

(c)			Write	down	the	probability	that	the	person	
									had	under	20	driving	lessons.	

Somebody	who	passed	their	driving	test	is	picked	at	random.	

(d)		Work	out	the	probability	that	this	person	had	under	20	driving	lessons.	

	

Question	4:	 Isaac	has	made	two	fair	spinners.	
	 	 Spinner	1	has	10	equal	sized	sections.	
	 	 Spinner	2	has	4	equal	sized	sections.	

Isaac	says	

“It	is	more	likely	to	get	a	4	on	spinner	1	than	
	spinner	2	because	there	are	two	number	4s	on	spinner	1	
and	only	one	number	4	on	spinner	2.”	

Explain	why	Isaac	is	incorrect.	

1
4

1
2
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Question	5:	 The	table	shows	the	shoe	size	of	23	students.	

	 	 A	student	is	picked	at	random.	

	 	 (a)		Work	out	the	probability	that	the	student	has	a	shoe	size	of	8.	
	 	 (b)		Work	out	the	probability	that	the	student	has	a	shoe	size	of	7	or	smaller.	

Question	6:	 A	football	team	can	win,	draw	or	lose	a	match.	
	 	 The	table	shows	the	probabilities	of	each	result.	

	 	 Each	win	is	worth	3	points.	
	 	 Each	draw	is	worth	1	point.	
	 	 Each	loss	is	worth	0	points.	
	 	 The	football	team	plays	40	games	in	a	season.	

	 	 Work	out	how	many	points	the	football	team	should	receive	in	one	season.	

Question	7:	 Beatrice	has	a	biased	four	sided	spinner.	
	 	 The	table	shows	the	probabilities	that	the	spinner	will	land	on	a	2	or	3.	

	 	 The	probability	that	the	spinner	will	land	on	1	is	three	times	the	probability	that		
	 	 the	spinner	will	land	on	4.	

	 	 Work	out	the	probability	that	the	spinner	will	land	on	1.	

Question	8:	 Finn	has	some	sweets	in	a	bag.	
	 	 5	of	the	sweets	are	lemon	Ylavoured.	
	 	 7	of	the	sweets	are	strawberry	Ylavoured.	
	 	 The	rest	of	the	sweets	are	mint	Ylavoured.	

	 	 The	probability	that	Finn	takes	a	mint	Ylavoured	sweet	is	� 	

	 	 How	many	mint	Ylavoured	sweets	are	in	the	bag?	

2
5
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Question	9:	 Gracie	has	more	than	5	coins.	
	 	 The	total	value	of	the	coins	is	50p.	

	 	 Gracie	is	going	to	pick	one	of	the	coins	at	random.	
	 	
	 	 The	probability	that	Gracie	picks	a	1p	coin	is	� 	

	 	 List	all	the	coins	that	Gracie	has.	

Question	10:	 A	box	contains	lego	blocks	of	the	same	size.	
	 	 Each	block	is	white,	blue,	green	or	red.	

	 	

	 The	table	shows	the	probabilities	that	a	block	picked	at	random	is	white,	blue	or	red.	
	 	 	
	 (a)		Work	out	the	probability	of	a	green	block	

	 There	are	60	red	lego	blocks.	

	 (b)		How	many	white	lego	blocks	are	there?	

Question	11:	 A	bag	contains	good	and	bad	apples.	
	 	 n	of	the	apples	are	good.	
	 	 The	other	5	apples	are	bad.	

(a)		Write	down	an	expression,	in	terms	of	n,	for	the	number	of	apples	in	the	bag	altogether.	

Maryam	will	take	at	random,	an	apple	from	the	bag.	

(b)		Write	down	an	expression,	in	terms	of	n,	for	the	probability	that	Maryam	will	take	a	good		 												
									apple.	

(c)		Write	down	an	expression,	in	terms	of	n,	for	the	probability	that	Maryam	will	take	a	bad		 												
									apple.	

1
5
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Question	12:	 There	are	only	red,	black	and	green	pens	in	a	box.	

	 	 There	are	three	times	as	many	red	pens	as	green	pens.	
	 	 There	are	four	as	many	black	pens	than	red	pens.	

	 	 Work	out	the	probability	of	a	black	pen	being	selected.	
	

� 	
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