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Converting	Areas	

Videos	350	on	www.corbettmaths.com

�
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Question	1:	 Shown	is	a	rectangle	with	length	3m	and	width	2m	

	 	 (a)		Find	the	area	of	the	rectangle	in	m²	

	 	 (b)		What	is	the	length	of	the	rectangle	in	cm?	

	 	 (c)			What	is	the	width	of	the	rectangle	in	cm?	

	 	 (d)		Find	the	area	of	the	rectangle	in	cm²	
	
	 	 (e)		Fill	in	the	missing	number	using	your	answers	to	(a)	and	(d)	

	 	 	 	

Question	2:	 Convert	the	following	areas	into	cm²	

	 	 (a)			5m²	 	 (b)		9m²	 	 (c)		25m²	 	 (d)		104m²	

	 	 (e)		0.7m²	 	 (f)		4.3m²	 	 (g)		0.09m²	 	 (h)		60.2m²	

Question	3:	 Convert	the	following	areas	into	m²	

	 	 (a)			40,000cm²	 	 (b)		70,000cm²	 	 (c)		180,000cm²	

	 	 (d)		600,000cm²	 	 (e)		3,830,000cm²	 	 (f)		2,500cm²	

	 	 (g)		900cm²	 	 	 (h)		4,421cm²		 	 (i)		12cm²	

Question	4:	 Shown	is	a	rectangle	with	length	5cm	and	width	3cm	

	 	 (a)		Find	the	area	of	the	rectangle	in	cm²	

	 	 (b)		What	is	the	length	of	the	rectangle	in	mm?	

	 	 (c)			What	is	the	width	of	the	rectangle	in	mm?	

	 	 (d)		Find	the	area	of	the	rectangle	in	mm²	
	
	 	 (e)		Fill	in	the	missing	number	using	your	answers	to	(a)	and	(d)	

	 	 	 	

Examples

Workout
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Converting	Volumes	

Videos	351	on	www.corbettmaths.com
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Question	1:	 Shown	is	a	cube	with	side	length	1m	

	 	 (a)		Find	the	volume	of	the	cube	in	m³	

	 	 (b)		What	is	the	side	length	of	the	cube	in	cm?	

	 	 (c)		Find	the	volume	of	the	cube	in	cm³	
	
	 	 (d)		Fill	in	the	missing	number	using	your	answers	to	(a)	and	(c)	

	 	 	 	

Question	2:	 Convert	the	following	volumes	into	cm³	

	 	 (a)			3m³	 	 (b)		11m³	 	 (c)		80m³	 	 (d)		205m³	

	 	 (e)		0.5m³	 	 (f)		0.17m³	 	 (g)		0.006m³	 	 (h)		4,000m³	

Question	3:	 Convert	the	following	volumes	into	m³	

	 	 (a)			7,000,000cm³	 	 (b)		33,000,000cm³	 	 (c)		190,000,000cm³	

	 	 (d)			200,000cm³	 	 (e)		45,000cm³	 	 (f)		1,000,000,000cm³	

Question	4:	 Shown	is	a	cube	with	side	length	1cm	

	 	 (a)		Find	the	volume	of	the	cube	in	cm³	

	 	 (b)		What	is	the	side	length	of	the	cube	in	mm?	

	 	 (c)		Find	the	volume	of	the	cube	in	mm³	

	 	 (d)		Fill	in	the	missing	number	using	your	answers	to	(a)	and	(c)	

	 	 	 	

Examples

Workout
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Converting	Volumes	
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Question	5:	 Convert	the	following	volumes	into	mm³	

	 	 (a)		6cm³	 	 (b)			75cm³	 	 (c)		300cm³	 	 (d)		0.9cm³	

	 	 (e)		0.01cm³	 	 (f)		0.008cm³		 (g)		27.52cm³	

Question	6:	 Convert	the	following	volumes	into	cm³	

	 	 (a)		4,000mm³	 (b)		88,000mm³	 (c)		500,000mm³	 (d)		300mm³	

	 	 (e)		2mm³	 	 (f)		100.5mm³	 (g)		60,000,000mm³	

Question	7:	 Convert	2m³	to	mm³	

Question	8:	 Given	1	litre	=	1000cm³	
	 	 Convert	each	of	the	following	into	cm³	

	 	 (a)		2	litres	 	 (b)		9	litres	 	 (c)		30	litres	 	 (d)		18	litres	

	 	 (e)		0.4	litres	 	 (f)		500ml	 	 (g)		7,500	litres	 (h)		330ml	

	 	 (i)		15ml	 	 (j)		7.5ml	 	 (k)		1ml	

Question	9:	 Convert	each	of	the	following	into	litres	

	 	 (a)		5,000cm³		 (b)		2,400cm³		 (c)		20,000cm³	 (d)		400cm³	
		

�
Question	1:		 Tommy	has	been	asked	to	changed	2m³	into	cm³	
	 	 He	says:	

	 	 “since	there	are	100	centimetres	in	1	metres,	the	answer	is	200m³”	

	 	 Explain	why	Tommy	is	incorrect.	

Question	2:	 Shown	below	are	three	containers	of	water.	
	 	 The	amount	of	water	in	each	is	shown.	

	 	 List	the	containers	in	order,	from	greatest	
	 	 to	least.	

Apply
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Volume	of	a	Pyramid	
Video	360	on	Corbettmaths
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Question	1:	 Find	the	volume	of	each	of	these	pyramids.	
	 	 Give	each	answer	to	one	decimal	place	(you	may	use	a	calculator)	

(a)	 	 	 	 (b)	 	 	 	 (c)	
																				

	
	
(d)	 	 	 	 (e)	 	 	 	 (f)	
																																																											

Question	2:	 A	square-based	pyramid	has	a	base	with	side	length	8cm.	
	 	 The	height	of	the	pyramid	is	11cm.	
	 	 Calculate	the	volume	of	the	pyramid.	

Question	3:	 A	rectangular-based	pyramid	has	a	base	with	length	12cm	and	width	6cm.	
	 	 The	height	of	the	pyramid	is	8cm.	
	 	 Calculate	the	volume	of	the	pyramid.	

Question	4:	 An	octagon-based	pyramid	has	a	height	of	18cm.	
	 	 The	area	of	the	octagon	base	is	20cm².	
	 	 Calculate	the	volume	of	the	pyramid	

Question	5:	 A	hexagon-based	pyramid	has	a	height	of	54cm.	
	 	 The	volume	of	the	pyramid	is	1080cm³.	
	 	 Calculate	the	area	of	the	base	of	the	pyramid.	

Examples

Workout

© CORBETTMATHS 2018
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Volume	of	a	Pyramid	
Video	360	on	Corbettmaths

Question	6:	 Shown	below	are	two	triangular-based	pyramids.	
	 	 Find	the	volume	of	each.	

(a)	 	 	 	 	 	 										(b)	 	
	 	 	 	 	

Question	7:	 Find	the	volume	of	each	of	composite	solids.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

� 						� 					� 	

Question	8:	 A	solid	shape	is	created	by	joining	two	square	based	pyramids.	
	 	 Find	the	volume	of	the	shape.	

� 	

Question	9:	 Find	x	for	each	of	these	pyramids.	
	 	 The	volume	of	each	is	given.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

� 													� 				� 	
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Volume	of	a	Pyramid	
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Question	6:	 Shown	below	are	two	triangular-based	pyramids.	
	 	 Find	the	volume	of	each.	

(a)	 	 	 	 	 	 										(b)	 	
	 	 	 	 	

Question	7:	 Find	the	volume	of	each	of	composite	solids.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

� 						� 					� 	

Question	8:	 A	solid	shape	is	created	by	joining	two	square	based	pyramids.	
	 	 Find	the	volume	of	the	shape.	

� 	

Question	9:	 Find	x	for	each	of	these	pyramids.	
	 	 The	volume	of	each	is	given.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

� 													� 				� 	

© CORBETTMATHS 2018

�                �

!
Volume	of	a	Pyramid	
Video	360	on	Corbettmaths

Question	6:	 Shown	below	are	two	triangular-based	pyramids.	
	 	 Find	the	volume	of	each.	

(a)	 	 	 	 	 	 										(b)	 	
	 	 	 	 	

Question	7:	 Find	the	volume	of	each	of	composite	solids.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

� 						� 					� 	

Question	8:	 A	solid	shape	is	created	by	joining	two	square	based	pyramids.	
	 	 Find	the	volume	of	the	shape.	

� 	

Question	9:	 Find	x	for	each	of	these	pyramids.	
	 	 The	volume	of	each	is	given.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

� 													� 				� 	

© CORBETTMATHS 2018



�                �

!
Volume	of	a	Pyramid	
Video	360	on	Corbettmaths

�

Question	1:	 The	Great	Pyramid	of	Giza	is	a	square	based	pyramid.	
	 	 The	base	has	a	side	length	of	440	cubits.	
	 	 The	height	of	the	pyramid	is	280	cubits.	
	 	 Calculate	the	volume	of	the	Great	Pyramid	of	Giza.	
	 	 	

Question	2:	 A	solid	rectangular	based	pyramid	has	a	base	with	length	28cm	and	width	20cm.	
	 	 The	height	of	the	pyramid	is	16cm.	
	 	 The	pyramid	has	a	mass	of	35.84kg	
	 	 Calculate	the	density	of	the	material	used	to	make	the	pyramid,	in	g/cm³	

Question	3:	 A	solid	triangular	based	pyramid	is	made	from	a	material	which	has	a	density	of		
	 	 7.2g/cm³.	
	 	 The	dimensions	of	the	pyramid	are	shown	below.	

	 	 Calculate	the	mass	of	the	pyramid.	

Question	4:	 A	solid	square	based	pyramid	is	made	out	of	gold.	
	 	 The	pyramid	has	base	of	length	12cm	and	a	height	of	7cm.	
	 	 The	pyramid	is	melted	and	the	gold	is	used	to	make	a	sphere	and	a	cube.	
	 	 The	sphere	and	cube	have	the	same	volume.	
	 	 Calculate	the	radius	of	the	sphere,	r,	and	the	side	length	of	the	cube,	x.	
	 	 	

	

� 	

Apply

Answers
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Volume	of	a	Cone	

Video	359	on	www.corbettmaths.com
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Question	1:	 Work	out	the	volumes	of	each	of	following	cones.	
	 	 Give	each	answer	to	one	decimal	place.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	2:	 Work	out	the	volumes	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	3:	 Work	out	the	vertical	height	of	each	cone.	
	 	 Give	each	answer	to	a	suitable	degree	of	accuracy.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Examples

Workout
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Volume	of	a	Cone	

Video	359	on	www.corbettmaths.com
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Question	1:	 Work	out	the	volumes	of	each	of	following	cones.	
	 	 Give	each	answer	to	one	decimal	place.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	2:	 Work	out	the	volumes	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	3:	 Work	out	the	vertical	height	of	each	cone.	
	 	 Give	each	answer	to	a	suitable	degree	of	accuracy.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Examples

Workout
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Volume	of	a	Cone	

Video	359	on	www.corbettmaths.com

Question	4:	 Calculate	the	length	of	the	radius	for	each	of	these	cones.	
	 	 Give	each	answer	to	a	suitable	degree	of	accuracy.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

	

�

Question	1:	 A	solid	is	formed	from	a	cylinder	and	a	cone.	
	 	 Find	the	volume	of	the	solid.	

	
Question	2:	 A	solid	cone	is	made	from	a	material	which	has	a	density	of	8.7	g/cm³.	
	 	 The	dimensions	of	the	cone	are	shown	below.	
	 	 Find	the	mass	of	the	cone.	

Question	3:	 The	sphere	and	cone	have	an	equal	volume.	
	 	 Find	the	radius	of	the	sphere.	

	

Question	4:	 Calculate	the	volume	of	the	cone	shown	
	 	 Give	your	answer	to	1	decimal	place.	
						

	

�

Apply

Answers
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Volume	of	a	Cone	
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Question	4:	 Calculate	the	length	of	the	radius	for	each	of	these	cones.	
	 	 Give	each	answer	to	a	suitable	degree	of	accuracy.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

	

�

Question	1:	 A	solid	is	formed	from	a	cylinder	and	a	cone.	
	 	 Find	the	volume	of	the	solid.	

	
Question	2:	 A	solid	cone	is	made	from	a	material	which	has	a	density	of	8.7	g/cm³.	
	 	 The	dimensions	of	the	cone	are	shown	below.	
	 	 Find	the	mass	of	the	cone.	

Question	3:	 The	sphere	and	cone	have	an	equal	volume.	
	 	 Find	the	radius	of	the	sphere.	

	

Question	4:	 Calculate	the	volume	of	the	cone	shown	
	 	 Give	your	answer	to	1	decimal	place.	
						

	

�

Apply

Answers
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! Surface	Area	of	a	Cone	
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Question	1:	 Work	out	the	surface	areas	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!		

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	2:	 Work	out	the	surface	areas	of	each	of	the	following	cones.	
	 	 Give	each	answer	to	one	decimal	place.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	3:	 Work	out	the	surface	areas	of	each	of	the	following	cones.	
	 	 Give	each	answer	to	one	decimal	place.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Examples

Workout
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! Surface	Area	of	a	Cone	
Video	314	on	www.corbettmaths.com

�

�

Question	1:	 Work	out	the	surface	areas	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!		

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	2:	 Work	out	the	surface	areas	of	each	of	the	following	cones.	
	 	 Give	each	answer	to	one	decimal	place.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	3:	 Work	out	the	surface	areas	of	each	of	the	following	cones.	
	 	 Give	each	answer	to	one	decimal	place.	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Examples

Workout

© CORBETTMATHS 2018

Click	here
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! Surface	Area	of	a	Cone	
Video	314	on	www.corbettmaths.com

Question	4:	 Work	out	the	surface	area	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	5:	 Calculate	the	slant	height	for	each	of	these	cones	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

Question	6:	 Calculate	the	lengths	of	the	radius	for	each	of	these	cones	
	
(a)	 	 	 	 	 	 (b)	 	 	 	 		

		

Question	7:	 Calculate	the	heights	of	these	cones	
	
(a)	 	 	 	 	 	 (b)	

© CORBETTMATHS 2018
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! Surface	Area	of	a	Cone	
Video	314	on	www.corbettmaths.com

Question	4:	 Work	out	the	surface	area	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	5:	 Calculate	the	slant	height	for	each	of	these	cones	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

Question	6:	 Calculate	the	lengths	of	the	radius	for	each	of	these	cones	
	
(a)	 	 	 	 	 	 (b)	 	 	 	 		

		

Question	7:	 Calculate	the	heights	of	these	cones	
	
(a)	 	 	 	 	 	 (b)	

© CORBETTMATHS 2018
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! Surface	Area	of	a	Cone	
Video	314	on	www.corbettmaths.com

Question	4:	 Work	out	the	surface	area	of	each	of	the	following	cones.	
	 	 Give	each	answer	in	terms	of	!	

(a)	 	 	 	 (b)	 	 	 	 (c)	

Question	5:	 Calculate	the	slant	height	for	each	of	these	cones	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

Question	6:	 Calculate	the	lengths	of	the	radius	for	each	of	these	cones	
	
(a)	 	 	 	 	 	 (b)	 	 	 	 		

		

Question	7:	 Calculate	the	heights	of	these	cones	
	
(a)	 	 	 	 	 	 (b)	

© CORBETTMATHS 2018
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�

Question	1:	 The	cone	and	cube	below	have	the	same	surface	areas.	
	 	 Work	out	the	side	length	of	the	cube,	x.	

Question	2:	 The	diagram	shows	a	solid	shape.	
	 	 The	shape	is	a	cone	on		top	of	a	cylinder.	
	 	 Work	out	the	surface	area	of	the	shape.	
	 	 Give	your	answer	correct	to	2	signiNicant	Nigures	

Question	3:	 A	cone	has	a	radius	of	9cm.	
	 	 The	surface	area	of	the	cone	is	450π	cm²	
	 	 Work	out	the	volume	of	the	cone.	
	 	 Give	your	answer	in	terms	of	π	

Question	4:	 The	diagram	shows	a	solid	shape.	
	 	 The	shape	is	a	cone	on		top	of	a	hemisphere.	
	 	 Work	out	the	surface	area	of	the	shape.	
	 	 Give	your	answer	correct	to	2	signiNicant	Nigures	

Apply

© CORBETTMATHS 2018
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Surface	Area	of	a	Cone	

Video	314	on	www.corbettmaths.com

Question	5:	 The	cylinder	and	cone	has	the	same	surface	area.	
	 	 Express	L	in	terms	of	x.	

Question	6:	 A	frustum	is	made	from	cutting	a	small	cone	from	the	top	of	a	larger	cone.	
	 	 The	larger	cone	was	21cm	tall.	

	 	

	 	 Calculate	the	surface	area	of	the	frustum	

	
Question	7:	 A	cone	and	cylinder	are	joined	to	make	a	solid.	
	 	 	

	

	 	 Show	the	total	surface	area	of	the	solid	is	
	
	

�
Answers
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Volume	of	a	Frustum	
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�

�

Question	1:	 Shown	is	a	square	based	pyramid	A.	

(a)		Find	the	volume	of	the	square	based	pyramid.	

Shown	is	a	smaller	square	based	pyramid	B.	

(b)		Find	the	volume	of	the	smaller	square	based	pyramid.	

A	frustum	is	created	by	removing	the	Pyramid	B	from	the		
top	of	Pyramid	A.	

(c)		Find	the	volume	of	the	frustum.	 	

Question	2:		Find	the	volume	of	the	following	frustums.	

(a)	 	 	 	 	 	 	 (b)	 	 	 	 	

	

(c)	 	 	 	 	 	 	 (d)	

Examples

Workout

© CORBETTMATHS 2021
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! Volume	of	a	Frustum	
Video	360a	on	www.corbettmaths.com

	
(e)	 	 	 	 	 	 	 (f)	

	

(g)	 	 	 	 	 	 	 (h)	

	

Question	3:	 Shown	is	Cone	A.	

(a)		Find	the	volume	of	the	cone.	
	

Shown	is	a	smaller	Cone,	B.	

(b)		Find	the	volume	of	the	smaller	cone.	

A	frustum	is	created	by	removing	Cone	B	from	the		
top	of	Cone	A.	

(c)		Find	the	volume	of	the	frustum.	 	

	
Question	4:		Find	the	volume	of	the	following	frustums.	

(a)	 	 	 	 	 	 	 (b)	

© CORBETTMATHS 2021
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! Volume	of	a	Frustum	
Video	360a	on	www.corbettmaths.com

	
(e)	 	 	 	 	 	 	 (f)	

	

(g)	 	 	 	 	 	 	 (h)	

	

Question	3:	 Shown	is	Cone	A.	

(a)		Find	the	volume	of	the	cone.	
	

Shown	is	a	smaller	Cone,	B.	

(b)		Find	the	volume	of	the	smaller	cone.	

A	frustum	is	created	by	removing	Cone	B	from	the		
top	of	Cone	A.	

(c)		Find	the	volume	of	the	frustum.	 	

	
Question	4:		Find	the	volume	of	the	following	frustums.	

(a)	 	 	 	 	 	 	 (b)	

© CORBETTMATHS 2021
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! Volume	of	a	Frustum	
Video	360a	on	www.corbettmaths.com

	
(c)	 	 	 	 	 	 	 (d)	

	
	
(e)	 	 	 	 	 	 	 (f)	

	
	

(g)	 	 	 	 	 	 	 (h)	

	
Question	5:	 Shown	below	is	a	cone	with	a	radius	of	6cm	and	a	slant	height	of	10cm.	

	 	 (a)		Find	the	perpendicular	height	of	the	cone,	h.	
	
	 	 A	frustum	is	made	by	removing	a	smaller	cone	from	the	top	of	the	cone	in	(a).	

	 	 	

	 	 (b)		Find	the	volume	of	the	frustum.	

© CORBETTMATHS 2021
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(c)	 	 	 	 	 	 	 (d)	

	
	
(e)	 	 	 	 	 	 	 (f)	

	
	

(g)	 	 	 	 	 	 	 (h)	

	
Question	5:	 Shown	below	is	a	cone	with	a	radius	of	6cm	and	a	slant	height	of	10cm.	

	 	 (a)		Find	the	perpendicular	height	of	the	cone,	h.	
	
	 	 A	frustum	is	made	by	removing	a	smaller	cone	from	the	top	of	the	cone	in	(a).	

	 	 	

	 	 (b)		Find	the	volume	of	the	frustum.	

© CORBETTMATHS 2021
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Question	6:	 Find	the	volumes	of	the	following	frustums.	
	
(a)	 	 	 	 						(b)	 	 	 	 	 				(c)	

�

Question	1:	 The	square	based	pyramid	A	is	divided	into	Pyramid	B	and	Frustum	C.	

(a) Work	out	the	volume	of	Pyramid	A.	
	 	 (b)			Work	out	the	volume	of	Pyramid	B.	

	 	 (c)			Work	out	the	volume	of	Frustum	C.	

Douglas	says	that	since	Pyramid	A	and	Pyramid	B	are	similar,	and	since	the	base	length	of	B	is	
half	of	the	base	length	of	A,	the	volume	of	B	will	be	one-eighth	of	the	volume	of	A.	

	 	 (d)		Show	that	Douglas	is	correct.	

Jack	says	that	means	that	the	volume	of	Frustum	C	will	be	seven-eighths	of	the	volume	of	
Pyramid	A.	

	 	 (e)		Show	that	Jack	is	correct.	
	
Question	2:	 The	square	based	Pyramid	A	is	divided	in	Pyramid	B	and	Frustum	C.	

	 	 (a)		Express	the	volume	of	Pyramid	B	as	a	fraction	of	the	volume	of	Pyramid	A.	

	 	 (b)		Express	the	volume	of	Frustum	C	as	a	fraction	of	the	volume	of	Pyramid	A.	

Apply

© CORBETTMATHS 2021



Page 68



Page 70



Page 72



Page 74

�                �

!
Volume	of	a	Sphere	
Video	361	on	Corbettmaths

�

�

Question	1:	 Find	the	volume	of	each	of	these	spheres.	
	 	 Give	each	answer	to	one	decimal	place	(you	may	use	a	calculator)	

(a)	 	 	 	 (b)	 	 	 	 (c)	

	 	 																																	

	

(d)	 	 	 	 (e)	 	 	 	 (f)	
																																																				

Question	2:	 Find	the	volume	of	each	of	these	spheres.	
	 	 Give	each	answer	in	terms	of	π	(you	may	not	use	a	calculator)	

(a)		 	 	 	 (b)	 	 	 	 (c)	
																																																							

Question	3:	 Find	the	volume	of	each	of	these	spheres.		
	 	 Give	your	answers	to	three	signiFicant	Figures	(you	may	use	a	calculator)	

(a)		A	sphere	with	radius	9cm	 	 (b)		A	sphere	with	diameter	38cm	

(c) 	A	sphere	with	diameter	6.7cm		 (d)		A	sphere	with	radius	1.25	inches.	

Examples

Workout
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Question	4:	 Find	the	size	of	the	radius	in	each	of	the	spheres	below.	
	 	 Give	your	answers	to	one	decimal	place	(you	may	use	a	calculator)	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	
																																									

Question	5:	 Find	the	size	of	the	diameter	in	each	of	the	spheres	below.	
	 	 Give	your	answers	to	one	decimal	place	(you	may	use	a	calculator)	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	
																																														

�

Question	1:	 A	metal	cuboid	measuring	4cm	by	5cm	by	12cm	is	melted	down	and	a	sphere		
	 	 is	made.	
	 	 Calculate	the	radius	of	the	sphere.	

Question	2:	 Calculate	the	volume	of	a	hemisphere	with	base	of	radius	8cm.	

� 	

Question	3:		 A	solid	sphere	Fits	perfectly	inside	of	a	cube	box	of	side	length	10cm.	
	 	 What	percentage	of	the	box	is	empty?	
	 	 	
Question	4:	 A	ball	of	gold	has	a	radius	of	9cm.	
	 	 The	density	of	gold	is	19.3g/cm³.	
	 	 Work	out	the	mass	of	the	ball.	

�

Apply

Answers
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Question	4:	 Find	the	size	of	the	radius	in	each	of	the	spheres	below.	
	 	 Give	your	answers	to	one	decimal	place	(you	may	use	a	calculator)	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	
																																									

Question	5:	 Find	the	size	of	the	diameter	in	each	of	the	spheres	below.	
	 	 Give	your	answers	to	one	decimal	place	(you	may	use	a	calculator)	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	
																																														

�

Question	1:	 A	metal	cuboid	measuring	4cm	by	5cm	by	12cm	is	melted	down	and	a	sphere		
	 	 is	made.	
	 	 Calculate	the	radius	of	the	sphere.	

Question	2:	 Calculate	the	volume	of	a	hemisphere	with	base	of	radius	8cm.	

� 	

Question	3:		 A	solid	sphere	Fits	perfectly	inside	of	a	cube	box	of	side	length	10cm.	
	 	 What	percentage	of	the	box	is	empty?	
	 	 	
Question	4:	 A	ball	of	gold	has	a	radius	of	9cm.	
	 	 The	density	of	gold	is	19.3g/cm³.	
	 	 Work	out	the	mass	of	the	ball.	

�

Apply

Answers
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Question	1:	 Work	out	the	surface	area	of	each	of	these	spheres.	
	 	 Give	each	answer	to	2	decimal	places	(you	may	use	a	calculator)	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	

(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

Question	2:	 Find	the	surface	area	of	each	of	these	spheres.	
	 	 Give	each	answer	in	terms	of	!	(you	may	not	use	a	calculator)	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

Question	3:	 Find	the	surface	area	of	each	of	these	spheres.	
	 	 Give	your	answer	to	3	signiFicant	Figures	(you	may	use	a	calculator)	

(a) 	A	sphere	with	diameter	2cm	 	 	 (b)		A	sphere	with	radius	36mm	

(c)				A	sphere	with	radius	0.4m	 	 	 (d)		A	sphere	with	diameter	2.07	inches	

Examples

Workout
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Question	4:	 Find	the	size	of	x	in	each	of	the	sphere	below.	
	 	 Give	your	answers	to	two	decimal	places	(you	may	use	a	calculator)	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

Question	5:	 Find	the	size	of	x	in	each	of	the	sphere	below.	
	 	 You	may	not	use	a	calculator	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

�

Question	1:	 A	glass	paperweight	is	shown	below.	
	 	 The	paperweight	is	a	hemisphere	with	diameter	9cm.	
	 	 Find	the	surface	area	of	the	paperweight	

Question	2:	 Show	the	surface	area	of	a	sphere	with	radius	6cm	is	four	times	larger	than	
	 	 the	surface	area	of	a	sphere	with	radius	3cm.	

Apply
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Question	3:	 The	formula	for	the	surface	area	of	a	sphere	is		
	 	 Make	r	the	subject	of	the	formula	

	
Question	4:	 The	diameter	of	a	sphere	is	equal	to	the	side	length	of	a	cube.	

	 	 Peter	says	the	surface	area	of	the	sphere	is	double	the	surface	area	of	the	cube.	
	 	 Is	Peter	correct?	

Question	5:	 A	sphere	has	a	radius	of	x.	
	 	 A	cylinder	has	a	radius	of	x	and	height	h.	

	 	 The	surface	area	of	the	sphere	and	cylinder	are	equal.	

	 	 Show	h	=	x	

						
	

�
Answers
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Question	4:	 Find	the	size	of	x	in	each	of	the	sphere	below.	
	 	 Give	your	answers	to	two	decimal	places	(you	may	use	a	calculator)	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

Question	5:	 Find	the	size	of	x	in	each	of	the	sphere	below.	
	 	 You	may	not	use	a	calculator	
	
(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

�

Question	1:	 A	glass	paperweight	is	shown	below.	
	 	 The	paperweight	is	a	hemisphere	with	diameter	9cm.	
	 	 Find	the	surface	area	of	the	paperweight	

Question	2:	 Show	the	surface	area	of	a	sphere	with	radius	6cm	is	four	times	larger	than	
	 	 the	surface	area	of	a	sphere	with	radius	3cm.	

Apply
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A1  A2  A3  A4  
Calculate the curved surface area. 
 

 

Calculate the volume. 
 

 

Calculate the total surface area. 
 

 

Calculate the volume. 

 
B1  B2  B3  B4  
Calculate the volume. 

 

Calculate the curved surface area. 

 

Calculate the volume. 

 

Calculate the total surface area. 

 

C1  C2  C3  C4  
Calculate the surface area. 
 

 

Calculate the volume. 
 

 

Calculate the total surface area of 
the hemisphere. 

 

Calculate the total surface area. 

 
 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

Calculate the volume. 

9 cm 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 

2.8 cm 

6 cm 

8 cm 

12 cm 

10 cm 

11 cm 

Calculate the curved surface area. Calculate the volume. Calculate the total surface area. Calculate the 
volume. 

Calculate the volume. Calculate the curved surface area. Calculate the volume. Calculate the total surface area. 

Calculate the surface area. Calculate the volume. Calculate the total surface area of 
the hemisphere. 

Calculate the total surface area. 

17 mm 

9 cm 

12 cm 

7 mm 

13 mm 

8 m 

6 m 12 cm 

11 cm 

14 cm 

15 m 

28 cm 

9 cm 

8.5 m 
6 m 

Hole, ⌀ = 5 cm  

3 cm 
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A1 Volume is 340 cm3 A2 Volume is 1500 cm3 A3 Surface area is 180 cm2 A4 Volume is 140 cm3 

 
Calculate the height, x. 

 
Calculate the radius. 

 
Calculate the radius, r. 

 
Calculate the height, x. 

B1 Volume is 540 cm3 B2 Curved surface area is 90 m2 B3 Volume is 300 cm3 B4 Total surface area is 540 cm2 

 
Calculate the radius, r. 

 
Calculate the radius, r. 

 
Calculate the diameter, d. 

 
Calculate the diameter, d. 

C1 Volume is 268 cm3 C2 Volume is 770 cm3 C3 Volume is 594 cm3 C4 Total surface area is 100 cm2 

 
Find the surface area. 

 
find the total surface area. 

 
Find the curved surface area. 

 
Find the volume. 

 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the diameter, d. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

d cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the diameter, d. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

d cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 

2.8 cm 

x cm 

12 cm 

Calculate the height, x. 

24 cm 

Calculate the radius. Calculate the radius, r. Calculate the height, x. 

Calculate the radius, r. Calculate the radius, r. Calculate the height, x. Calculate the height, x. 

Find the surface area. Find the total surface area. Find the curved surface area. Find the volume. 

x cm 

8 cm 

8 m 

r 

r 

r 

14 cm 

18 cm 

4 cm 
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Functional Volume Questions 
 1) James has a swimming pool in the shape of a prism. 
 

 

The swimming pool is empty. 
It is filled with water at a constant rate.  
It takes 4 hours for the water to be 2 meters deep from the deepest 
point.  
a) How long will it take to completely fill the pool? 
Give your answer in hours. 
(1m3 = 1000litres) 
You must show all your working. 
 
 

 

Diagram NOT 

Accurately drawn 
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Functional Volume Questions 
 2) Abigail has a fish tank in the shape of a cuboid. 
 

 

The fish tank is filled with water at a constant rate. 
It takes 6.35 seconds to fill 1 gallon.  
The fish tank is empty. 
a) How long will it take to fill the whole tank? 
1cm3 = 0.001 litres 
1 gallon = 4.54609 litres 
You must show all your working. 
 
 

 

Diagram NOT 

Accurately drawn 
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Functional Volume Questions 
 3) Sachyham has built a new structure to store grain. 
 

 

The structure is empty. 
The structure fills with grain at a constant rate.  
After 3 hours the structure is filled 5 meters above the centre of the 
base.  
a) How long will it take to fill the structure?  
Round your answer to the nearest minute.  
You must show all your working. 
 
 

Diagram NOT 

Accurately drawn 
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Functional Volume Questions 
 4) The diagram shows a storage container for flour. 
 

 

The container is a cone on top of a cylinder. 
The cylinder has a radius of 3m and a height of 12m. 
The cone has a radius of 3m and a height of hm. 
 
The container is empty. 
The container is then filled with flour at a constant rate. 
 
After 3 hours the depth of the flour is 5 meters high.  
After 8 hours the container if full of flour. 
 
Work out the value of h. 
You must show all your working. 
 
 

 

Diagram NOT 

Accurately drawn 
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Functional Volume Questions 
 5) The diagram shows a glass water container. 
 

 

The container is a hemisphere on top of a cylinder. 
The cylinder has a diameter of 12 inches and a height of 13 inches. 
The hemisphere has a diameter of 12 inches. 
 
The container is empty. 
The container is then filled with water at a constant rate. 
 
After 9 minutes the depth of the water is 7 inches high.  
Will the container be full after 21 minutes? 
 
Explain your answer. 
You must show all your working. 
 
 

 

Diagram NOT 

Accurately drawn 
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Functional Volume Questions 
 6) The diagram shows a rocket. 
 

 

The rocket is a hemisphere on top of a cylinder on top of a cone. 
The hemisphere has a radius of 3.9cm. 
The cone has a height of 5.3cm. 
The whole rocket has a height of 18.1cm.  
 
The container is empty. 
The rocket is then filled to the top with fuel at a constant rate. 
 
After 15 minutes the depth of the fuel will be 7.7cm above the vertex 
of the cone.  
How long will it take to fill the whole rocket? 
Round your answer to the nearest minute. 
You must show all your working. 
 
 

 

Diagram NOT 

Accurately drawn 
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Surface Area Challenges 

  The cube has 
volume 125cm3  

Find its surface 
area. 

The shaded circle 
bisects the sphere.  

If the circle has area 
49π cm2 find the 
surface area of the 
sphere. 

BC = 6cm  

AC =  3√5! cm 

AE = √13 cm 

Find the surface 
area of the shape. 

Find the surface 
area of the shaded 
shape. 

Find the surface 
area of the square 
based pyramid 

Find the surface 
area of the hollow 
tube.  

A quarter of a 
sphere is shown. If 
the volume of this 
shape is 9π cm3 
what is its surface 
area? 

Find the surface 
area of the square-
based pyramid.  

Assuming face A has 
rotational symmetry of 
order 2, calculate the 
surface area of the 
whole 3-D shape.  

The tip of the square-
based pyramid is 
painted as shown, 
using 30cm2 of paint. If 
200cm2 more paint is 
needed to cover the 
entire shape, what is 
the width of the base? 
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SETS 
LISTING AND DESCRIBING : NUMBERS

 
Ref: G811.1F1 

 

© 2019 Maths4Everyone.com Worksheets, Videos, Online Assessments and Exam Solutions 
 
 

 

A1 List 
 
{the first six multiples of 3} 

A2 List 
 
{prime numbers less than 10} 

A3 List 
 
{all the factors of 12} 

A4 List 
 
{even numbers between 3 and 11} 

B1 Describe the set: 
 
{1, 2, 3, 4, 5} 

B2 Describe the set: 
 
{1, 3, 5, 7, 9} 

B3 Describe the set: 
 
{1, 2, 3, 6, 9, 18} 

B4 Describe the set: 
 
{11, 13, 17, 19} 

C1  
A = {positive integers less than 5} 
 
List set A 

C2  
B = {negative integers more than 6} 
 
List set B 

C3  
C = {integers between 4 and 9} 
 
List set C 

C4  
D = {integers between –3 and 4} 
 
List set D 

D1  
M = {the first five multiples of 6} 
 
List set M 

D2  
F = {all the factors of 20} 
 
List set F 

D3  
P = {the first six prime numbers} 
 
List set P 

D4  
S = {square numbers less than 20} 
 
List set S 

E1  
A = {factors of 20} 
B = {1, 2, 5, 10, 20} 
 

Are the sets A and B the same? 

E2  
C = {first five multiples of 7} 
D = {7, 14, 21, 27, 35} 
 

Are the sets C and D the same? 

E3  
E = {prime numbers less than 20} 
F = {the first nine prime numbers} 
 

Are the sets E and F the same? 

E4  
G = {numbers on a dice} 
H = {positive integers less than 7} 
 

Are the sets G and H the same? 
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ξ
Venn Diagrams

A) ξ = 1 2 3

7 8 9

11 12 13

16 17 18

Complete each Venn Diagram
Odd Over 10

ξB) ξ = 34 14 15 28

21 70 20 13

1 25 7 16

6 35 18 41

Multiple of 7 Even

ξC) ξ = 
Multiple of 3 Multiple of 4

ξD) Blonde Short

Numbers from 
1 to 25

What fraction of the numbers 
are not a multiple of 3 or 4?

10 students were surveyed 
about their hair.
4 students had short blonde hair.
3 students didn’t have 

blonde or short hair.
6 students had blonde hair.

Can you complete the diagram with the totals?

①

ξ
Venn Diagrams

A) ξ = 44 90 45 88

54 27 6 26

91 16 71 9

18 13 24 33

Complete each Venn Diagram
Even Multiple of 9

ξB) ξ = Multiple of 4 Multiple of 5

ξC) Blonde Short10 students were surveyed 
about their hair.
2 students had short blonde hair.
3 students didn’t have 

blonde or short hair.
6 students had blonde hair.

Can you complete the diagram with the totals?

②

Even numbers from 
10 to 40

What fraction of the numbers 
are multiple of 4 and 5?

ξD) Dog Cat50 students were surveyed 
about the pets they had.
30 students owned a dog.
25 students owned a cat.
10 students didn’t own a dog or cat.

How can we complete the diagram
with the totals? (hint: how many student had both a dog and cat?
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Venn Diagrams for Factors

ξ
A) ξ = Factors of 24

Factors of 6 Factors of 8
ξ
C) ξ = Factors of 28

Factors of 16 Factors of 21
ξ
B) ξ = Factors of 36

Factors of 15 Factors of 18

ξ
F) ξ = Factors of 90

Factors of 40 Factors of 15

ξ
I) ξ = Factors of 180

Factors of 135 Factors of 60

ξ
E) ξ = Factors of 60

Factors of 30 Factors of 24

ξ
H) ξ = Factors of 140

Factors of 70 Factors of 30

ξ
D) ξ = Factors of 54

Factors of 18 Factors of 27

ξ
G) ξ = Factors of 42

Factors of 56 Factors of 21
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1∙ For each Venn diagram, describe the sets: ξ , P and Q

a∙ b∙ c∙ d∙

3∙ Write down the members of each set

a∙
P = {11, 13, 15, 17} 
Q = {12, 14, 16} 
R = {4, 8, 12, 16} 

(i) Q U R
(ii) P U Q 
(iii) Q ∩ R 

b∙
F = {m, i, l, a, n}
G = {t, u, r, i, n}
H = {r, o, m, e}

(i) G ∩ H
(ii) F U H
(iii) G U F

c∙
X = {Odd numbers less than 10} 
Y = {3, 6, 9, 12, 15, 18, 21}
Z = {2, 3, 5, 7, 9, 11, 13, 17, 19}

(i) X U Z
(ii) Y ∩ Z
(iii) X ∩ Y ∩ Z

d∙
A = {multiples of 3 less than 17}
B = {multiples of 2 less than 17}
C = {multiples of 5 less than 17}

(i) A U C
(ii) A ∩ B
(iii) B ∩ C

2∙ Given the sets, can you place the members into a Venn diagram

a∙
𝜉 = {10, 11, 12, 13, 14, 15, 16}
P = {12, 14, 16} 
Q = {10, 11, 12, 16} 

b∙
𝜉 = {integers from 15 to 21, inclusive}
X = {15, 18, 21}
Y = {16, 18, 20}

c∙
𝜉 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
E = {even numbers}
F = {factors of 10}

d∙
𝜉 = {a, b, c, d, e, f, g, h, i, j}
A = {a, e, i} 
B = {a, c, e, g, i} 

e∙
𝜉 = {integers from 1 to 12, inclusive}
M = {multiples of 2}
N = {numbers less than or equal to 5}

f∙
𝜉 = {C, F, G, H, I, N, S, T, X}
L = {letters with lines of symmetry}
R = {letter with rotational symmetry of order 2}

P Q
1

3
5 10

2 4 6 8

7
9

𝜉 P Q
1

100

25

64
9

16
36

49

4

81

𝜉P Q
1

3

5

10

2
46

8

7 9

𝜉

11

12

P Q

1

3
5

10
2

4 6
87

9

𝜉

11 1213 14

15



 

6 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

3. 

4. 

Page 137

 

5 
 

Exam Questions N22 

 
 
 
 
 
 
 
 
 
 
 
 

 

1. 

2. 
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GCSE Sets 
 

 
Exercise 1 – Constructing Venn Diagrams 
 
1. ! = {4,5,6,7,8},	

, = {5,6,7}	
- = {6,7,8} 

Construct a Venn Diagram to show these sets. 
 

2. ! = {1,2,3,4,5,6,7,8}	
, = {1,2,3,8},	
- = {3,4,5,8}	
1 = {1,5,6,8} 

Construct a Venn Diagram to show these sets. 
 

3. ! = {1,2, … ,10}  
, = set of all primes 
- = triangular numbers 
1 = 1 less than multiple of 4 
Construct a Venn diagram for these sets. 
 

4. You have two sets , and - and - ⊂ ,. Draw a 
Venn Diagram (without any numbers) that 
indicates the relationship between the sets. 
 

5. You have three sets ,, 	- and 1 and 
 , ⊂ 1. Draw a Venn Diagram (without any 
numbers) that indicates the relationship between 
the sets. 
 

N The power set of a set is the set of all possible 
subsets, including the empty set and itself. E.g. 

5({1,2}) = 8∅, {1}, {2}, {1,2}: 
a. Determine 5({1,2,3}) 
b. Determine how many members 5(,) has 

for a set of , of size ;. 

 
Exercise 2 – Venn Diagrams involving Frequencies 

 
Test Your Understanding question: 

 [Jan 2012 Q6] The following shows the results of a survey 
on the types of exercise taken by a group of 
100 people. 
 
 65 run 48 swim  60 cycle 
 40 run and swim 30 swim and cycle 
 35 run and cycle 25 do all three 
 
(a)  Draw a Venn Diagram to represent these data.
      (4) 
 
Find the probability that a randomly selected person 
from the survey 
(b)  takes none of these types of exercise, (2) 
(c)  swims but does not run,  (2) 
(d)  takes at least two of these types of exercise.
      (2) 
Jason is one of the above group. 
Given that Jason runs, 
(e)  find the probability that he swims but does not 
cycle.     (3) 
 

1. [JMC 2002 Q11] The Pythagoras School of Music 
has 100 students. Of these, 60 are in the band and 20 
are in the orchestra. Given that 12 students are in 
both the band and the orchestra, how many are in 
neither the band nor the orchestra? 
 

2. [Edexcel S1 May 2010 Q4] The Venn diagram in 
Figure 1 shows the number of students in a class who 
read any of 3 popular magazines A, B and C. 
 

 
One of these students is selected at random. 
(a)  Show that the probability that the student reads 
more than one magazine is .  (2) 
(b)  Find the probability that the student reads A or 
B (or both).    (2) 
(c)  Write down the probability that the student 
reads both A and C.   (1) 

 

Given that the student reads at least one of the 
magazines, 
 
(d)  find the probability that the student reads C.
      (2) 
 

3. [Edexcel S1 Jan 2010 Q4] There are 180 
students at a college following a general course in 
computing. Students on this course can choose to 
take up to three extra options. 

 
  112 take systems support, 
  70 take developing software, 
  81 take networking, 
      35 take developing software and systems support, 
  28 take networking and developing software, 
  40 take systems support and networking, 
  4   take all three extra options. 
 

6
1
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(a)  Draw a Venn diagram to represent this 
information.    (5) 
 
A student from the course is chosen at random. 
Find the probability that the student takes 
(b)  none of the three extra options, (1) 
(c)  networking only.   (1) 

 
Students who want to become technicians take 
systems support and networking. Given that a 
randomly chosen student wants to become a 
technician, 
(d)  find the probability that this student takes all 
three extra options.   (2) 
 

4. [Edexcel S1 May 2008 Q5] A person’s blood 
group is determined by whether or not it contains 
any of 3 substances A, B and C. 
A doctor surveyed 300 patients’ blood and produced 
the table below. 
 

Blood contains No. of Patients 
only C 100 

A and C but not B 100 
only A 30 

B and C but not A 25 
only B 12 

A, B and C 10 
A and B but not C 3 

 
(a) Draw a Venn diagram to represent this 
information.    (4) 
(b) Find the probability that a randomly chosen 
patient’s blood contains substance C. (2) 
Harry is one of the patients. Given that his blood 
contains substance A, 
 

(c) find the probability that his blood contains all 
3 substances.    (2) 
Patients whose blood contains none of these 
substances are called universal blood donors. 
 
(d) Find the probability that a randomly chosen 
patient is a universal blood donor.   (2) 
 

5. [Edexcel S1 Jan 2008 Q5] The following shows 
the results of a wine tasting survey of 100 people. 
96 like wine A, 93 like wine B, 
96 like wine C, 92 like A and B, 
91 like B and C, 93 like A and C, 
90 like all three wines. 

 
(a) Draw a Venn Diagram to represent these data.
      (6) 
Find the probability that a randomly selected 
person from the survey likes 
(b) none of the three wines,  (1) 
(c) wine A but not wine B,  (2) 
(d) any wine in the survey except wine C, (2) 
(e) exactly two of the three kinds of wine. (2) 
Given that a person from the survey likes wine A, 
(f) find the probability that the person likes wine C.
     (3) 

6. [Edexcel S1 May 2006 Q6] A group of 100 people 
produced the following information relating to three 
attributes. The attributes were wearing glasses, 
being left-handed and having dark hair. 

 
 Glasses were worn by 36 people, 28 were left-

handed and 36 had dark hair. There were 17 who 
wore glasses and were left-handed, 19 who wore 
glasses and had dark hair and 15 who were 
left-handed and had dark hair. Only 10 people wore 
glasses, were left-handed and had dark hair. 

 
 (a) Represent this on a Venn diagram. (6) 

 
A person was selected at random from this group. 
Find the probability that this person 
(b) wore glasses but was not left-handed and did 
not have dark hair,   (1) 
(c) did not wear glasses, was not left-handed and 
did not have dark hair,   (1) 
(d) had only two of the attributes,  (2) 
(e) wore glasses, given they were left-handed and 

had dark hair.   (3) 
 

7. [Edexcel S1 Jan 2005 Q5] Articles made on a 
lathe are subject to three kinds of defect, A, B or C. 
A sample of 1000 articles was inspected and the 
following results were obtained. 

 
31 had a type A defect 
37 had a type B defect 
42 had a type C defect 
11 had both type A and type B defects 
13 had both type B and type C defects 
10 had both type A and type C defects 
6 had all three types of defect. 
 
(a) Draw a Venn diagram to represent this.  (6) 
 

Find the probability that a randomly selected article 
from this sample had 
(b) no defects,    (1) 
(c) no more than one of these defects. (2) 
 
An article selected at random from this sample had 
only one defect. 
(d) Find the probability that it was a type B 
defect.     (2) 
 
Two different articles were selected at random 
from this sample. 
(e) Find the probability that both had type B 
defects.     (2) 
 

N [SMC 2011 Q17] Jamie conducted a survey on 
the food preferences of pupils at a school and 
discovered that 70% of the pupils like pears, 75% 
like oranges, 80% like bananas and 85% like 
apples. What is the smallest possible percentage 
of pupils who like all four of these fruits? 
 
A. At least 10% B. At least 15% 
C. At least 20% D. At least 25% 
E. At least 70% 
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(a)  Draw a Venn diagram to represent this 
information.    (5) 
 
A student from the course is chosen at random. 
Find the probability that the student takes 
(b)  none of the three extra options, (1) 
(c)  networking only.   (1) 

 
Students who want to become technicians take 
systems support and networking. Given that a 
randomly chosen student wants to become a 
technician, 
(d)  find the probability that this student takes all 
three extra options.   (2) 
 

4. [Edexcel S1 May 2008 Q5] A person’s blood 
group is determined by whether or not it contains 
any of 3 substances A, B and C. 
A doctor surveyed 300 patients’ blood and produced 
the table below. 
 

Blood contains No. of Patients 
only C 100 

A and C but not B 100 
only A 30 

B and C but not A 25 
only B 12 

A, B and C 10 
A and B but not C 3 

 
(a) Draw a Venn diagram to represent this 
information.    (4) 
(b) Find the probability that a randomly chosen 
patient’s blood contains substance C. (2) 
Harry is one of the patients. Given that his blood 
contains substance A, 
 

(c) find the probability that his blood contains all 
3 substances.    (2) 
Patients whose blood contains none of these 
substances are called universal blood donors. 
 
(d) Find the probability that a randomly chosen 
patient is a universal blood donor.   (2) 
 

5. [Edexcel S1 Jan 2008 Q5] The following shows 
the results of a wine tasting survey of 100 people. 
96 like wine A, 93 like wine B, 
96 like wine C, 92 like A and B, 
91 like B and C, 93 like A and C, 
90 like all three wines. 

 
(a) Draw a Venn Diagram to represent these data.
      (6) 
Find the probability that a randomly selected 
person from the survey likes 
(b) none of the three wines,  (1) 
(c) wine A but not wine B,  (2) 
(d) any wine in the survey except wine C, (2) 
(e) exactly two of the three kinds of wine. (2) 
Given that a person from the survey likes wine A, 
(f) find the probability that the person likes wine C.
     (3) 

6. [Edexcel S1 May 2006 Q6] A group of 100 people 
produced the following information relating to three 
attributes. The attributes were wearing glasses, 
being left-handed and having dark hair. 

 
 Glasses were worn by 36 people, 28 were left-

handed and 36 had dark hair. There were 17 who 
wore glasses and were left-handed, 19 who wore 
glasses and had dark hair and 15 who were 
left-handed and had dark hair. Only 10 people wore 
glasses, were left-handed and had dark hair. 

 
 (a) Represent this on a Venn diagram. (6) 

 
A person was selected at random from this group. 
Find the probability that this person 
(b) wore glasses but was not left-handed and did 
not have dark hair,   (1) 
(c) did not wear glasses, was not left-handed and 
did not have dark hair,   (1) 
(d) had only two of the attributes,  (2) 
(e) wore glasses, given they were left-handed and 

had dark hair.   (3) 
 

7. [Edexcel S1 Jan 2005 Q5] Articles made on a 
lathe are subject to three kinds of defect, A, B or C. 
A sample of 1000 articles was inspected and the 
following results were obtained. 

 
31 had a type A defect 
37 had a type B defect 
42 had a type C defect 
11 had both type A and type B defects 
13 had both type B and type C defects 
10 had both type A and type C defects 
6 had all three types of defect. 
 
(a) Draw a Venn diagram to represent this.  (6) 
 

Find the probability that a randomly selected article 
from this sample had 
(b) no defects,    (1) 
(c) no more than one of these defects. (2) 
 
An article selected at random from this sample had 
only one defect. 
(d) Find the probability that it was a type B 
defect.     (2) 
 
Two different articles were selected at random 
from this sample. 
(e) Find the probability that both had type B 
defects.     (2) 
 

N [SMC 2011 Q17] Jamie conducted a survey on 
the food preferences of pupils at a school and 
discovered that 70% of the pupils like pears, 75% 
like oranges, 80% like bananas and 85% like 
apples. What is the smallest possible percentage 
of pupils who like all four of these fruits? 
 
A. At least 10% B. At least 15% 
C. At least 20% D. At least 25% 
E. At least 70% 

www.drfrostmaths.com 

(a)  Draw a Venn diagram to represent this 
information.    (5) 
 
A student from the course is chosen at random. 
Find the probability that the student takes 
(b)  none of the three extra options, (1) 
(c)  networking only.   (1) 

 
Students who want to become technicians take 
systems support and networking. Given that a 
randomly chosen student wants to become a 
technician, 
(d)  find the probability that this student takes all 
three extra options.   (2) 
 

4. [Edexcel S1 May 2008 Q5] A person’s blood 
group is determined by whether or not it contains 
any of 3 substances A, B and C. 
A doctor surveyed 300 patients’ blood and produced 
the table below. 
 

Blood contains No. of Patients 
only C 100 

A and C but not B 100 
only A 30 

B and C but not A 25 
only B 12 

A, B and C 10 
A and B but not C 3 

 
(a) Draw a Venn diagram to represent this 
information.    (4) 
(b) Find the probability that a randomly chosen 
patient’s blood contains substance C. (2) 
Harry is one of the patients. Given that his blood 
contains substance A, 
 

(c) find the probability that his blood contains all 
3 substances.    (2) 
Patients whose blood contains none of these 
substances are called universal blood donors. 
 
(d) Find the probability that a randomly chosen 
patient is a universal blood donor.   (2) 
 

5. [Edexcel S1 Jan 2008 Q5] The following shows 
the results of a wine tasting survey of 100 people. 
96 like wine A, 93 like wine B, 
96 like wine C, 92 like A and B, 
91 like B and C, 93 like A and C, 
90 like all three wines. 

 
(a) Draw a Venn Diagram to represent these data.
      (6) 
Find the probability that a randomly selected 
person from the survey likes 
(b) none of the three wines,  (1) 
(c) wine A but not wine B,  (2) 
(d) any wine in the survey except wine C, (2) 
(e) exactly two of the three kinds of wine. (2) 
Given that a person from the survey likes wine A, 
(f) find the probability that the person likes wine C.
     (3) 

6. [Edexcel S1 May 2006 Q6] A group of 100 people 
produced the following information relating to three 
attributes. The attributes were wearing glasses, 
being left-handed and having dark hair. 

 
 Glasses were worn by 36 people, 28 were left-

handed and 36 had dark hair. There were 17 who 
wore glasses and were left-handed, 19 who wore 
glasses and had dark hair and 15 who were 
left-handed and had dark hair. Only 10 people wore 
glasses, were left-handed and had dark hair. 

 
 (a) Represent this on a Venn diagram. (6) 

 
A person was selected at random from this group. 
Find the probability that this person 
(b) wore glasses but was not left-handed and did 
not have dark hair,   (1) 
(c) did not wear glasses, was not left-handed and 
did not have dark hair,   (1) 
(d) had only two of the attributes,  (2) 
(e) wore glasses, given they were left-handed and 

had dark hair.   (3) 
 

7. [Edexcel S1 Jan 2005 Q5] Articles made on a 
lathe are subject to three kinds of defect, A, B or C. 
A sample of 1000 articles was inspected and the 
following results were obtained. 

 
31 had a type A defect 
37 had a type B defect 
42 had a type C defect 
11 had both type A and type B defects 
13 had both type B and type C defects 
10 had both type A and type C defects 
6 had all three types of defect. 
 
(a) Draw a Venn diagram to represent this.  (6) 
 

Find the probability that a randomly selected article 
from this sample had 
(b) no defects,    (1) 
(c) no more than one of these defects. (2) 
 
An article selected at random from this sample had 
only one defect. 
(d) Find the probability that it was a type B 
defect.     (2) 
 
Two different articles were selected at random 
from this sample. 
(e) Find the probability that both had type B 
defects.     (2) 
 

N [SMC 2011 Q17] Jamie conducted a survey on 
the food preferences of pupils at a school and 
discovered that 70% of the pupils like pears, 75% 
like oranges, 80% like bananas and 85% like 
apples. What is the smallest possible percentage 
of pupils who like all four of these fruits? 
 
A. At least 10% B. At least 15% 
C. At least 20% D. At least 25% 
E. At least 70% 
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(a)  Draw a Venn diagram to represent this 
information.    (5) 
 
A student from the course is chosen at random. 
Find the probability that the student takes 
(b)  none of the three extra options, (1) 
(c)  networking only.   (1) 

 
Students who want to become technicians take 
systems support and networking. Given that a 
randomly chosen student wants to become a 
technician, 
(d)  find the probability that this student takes all 
three extra options.   (2) 
 

4. [Edexcel S1 May 2008 Q5] A person’s blood 
group is determined by whether or not it contains 
any of 3 substances A, B and C. 
A doctor surveyed 300 patients’ blood and produced 
the table below. 
 

Blood contains No. of Patients 
only C 100 

A and C but not B 100 
only A 30 

B and C but not A 25 
only B 12 

A, B and C 10 
A and B but not C 3 

 
(a) Draw a Venn diagram to represent this 
information.    (4) 
(b) Find the probability that a randomly chosen 
patient’s blood contains substance C. (2) 
Harry is one of the patients. Given that his blood 
contains substance A, 
 

(c) find the probability that his blood contains all 
3 substances.    (2) 
Patients whose blood contains none of these 
substances are called universal blood donors. 
 
(d) Find the probability that a randomly chosen 
patient is a universal blood donor.   (2) 
 

5. [Edexcel S1 Jan 2008 Q5] The following shows 
the results of a wine tasting survey of 100 people. 
96 like wine A, 93 like wine B, 
96 like wine C, 92 like A and B, 
91 like B and C, 93 like A and C, 
90 like all three wines. 

 
(a) Draw a Venn Diagram to represent these data.
      (6) 
Find the probability that a randomly selected 
person from the survey likes 
(b) none of the three wines,  (1) 
(c) wine A but not wine B,  (2) 
(d) any wine in the survey except wine C, (2) 
(e) exactly two of the three kinds of wine. (2) 
Given that a person from the survey likes wine A, 
(f) find the probability that the person likes wine C.
     (3) 

6. [Edexcel S1 May 2006 Q6] A group of 100 people 
produced the following information relating to three 
attributes. The attributes were wearing glasses, 
being left-handed and having dark hair. 

 
 Glasses were worn by 36 people, 28 were left-

handed and 36 had dark hair. There were 17 who 
wore glasses and were left-handed, 19 who wore 
glasses and had dark hair and 15 who were 
left-handed and had dark hair. Only 10 people wore 
glasses, were left-handed and had dark hair. 

 
 (a) Represent this on a Venn diagram. (6) 

 
A person was selected at random from this group. 
Find the probability that this person 
(b) wore glasses but was not left-handed and did 
not have dark hair,   (1) 
(c) did not wear glasses, was not left-handed and 
did not have dark hair,   (1) 
(d) had only two of the attributes,  (2) 
(e) wore glasses, given they were left-handed and 

had dark hair.   (3) 
 

7. [Edexcel S1 Jan 2005 Q5] Articles made on a 
lathe are subject to three kinds of defect, A, B or C. 
A sample of 1000 articles was inspected and the 
following results were obtained. 

 
31 had a type A defect 
37 had a type B defect 
42 had a type C defect 
11 had both type A and type B defects 
13 had both type B and type C defects 
10 had both type A and type C defects 
6 had all three types of defect. 
 
(a) Draw a Venn diagram to represent this.  (6) 
 

Find the probability that a randomly selected article 
from this sample had 
(b) no defects,    (1) 
(c) no more than one of these defects. (2) 
 
An article selected at random from this sample had 
only one defect. 
(d) Find the probability that it was a type B 
defect.     (2) 
 
Two different articles were selected at random 
from this sample. 
(e) Find the probability that both had type B 
defects.     (2) 
 

N [SMC 2011 Q17] Jamie conducted a survey on 
the food preferences of pupils at a school and 
discovered that 70% of the pupils like pears, 75% 
like oranges, 80% like bananas and 85% like 
apples. What is the smallest possible percentage 
of pupils who like all four of these fruits? 
 
A. At least 10% B. At least 15% 
C. At least 20% D. At least 25% 
E. At least 70% 
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1∙ Draw a Venn diagram to represent each set of information

a∙
There are 80 students.
9 students study French (F) and German (G).
35 students only study French.
2 students do not study French or German.

b∙
50 children were eating lunch.
11 students only had chips (C).
20 students only had a burger (B).
13 students had both chips and a burger.

c∙
In a group of 24 students, 
13 like only oranges (O).
2 like only bananas (B).
4 don’t like oranges or bananas. 

d∙
There are 32 students. 
24 students study History (H), Geography (G) or both.
15 students only study History. 
5 students only study Geography.

2∙ Draw a Venn diagram to represent each set of information

a∙
40 people were asked if they had a cat (C) 
or a dog (D). 
10 people owned both pets.
17 people owned a cat.
14 people didn’t own either pet.

b∙
110 workers were asked if they liked tea (T) 
or coffee (C).
90 workers liked tea.
41 worked liked coffee. 
25 worked like tea and coffee. 

c∙
In a class of 24 students, 
12 students play the piano (P).
13 students play the guitar (G).
4 students play neither instrument.

d∙
100 people were asked if they had visited 
Rome (R) or Paris (P).
38 had been to Rome. 
80 had been to Paris. 
11 had not been to either city. 

3∙ Draw a Venn diagram to represent each set of information

a∙
32 students were asked which club they belong to.
6 students are only part of the art club (A).
2 students are only part of the chess club (C). 
3 students are only part of the drama club (D). 
5 students belong to all three clubs.
2 students are part of the art and chess clubs, but not the drama club.
15 student is part of the art and drama clubs, but not the chess club.
7 students are not part of any of the clubs.

b∙
60 people were asked which fruits they liked.
40 people said they liked melons (M).
42 people said they liked pears (P).
25 people said they liked strawberries (S).
6 people said they liked all three fruits.
20 people said they liked melons and pears, but not strawberries.
10 people said they liked pears and strawberries, but not melons.  
6 people said they liked melons and strawberries, but not pears. 

4∙ Find the value of x, and then find the frequency of each region.

a∙
150 students were asked whether 
they studied French or German.  

b∙
30 people were asked whether
they had a dog (D) or a cat (C).2x+3 19

56

x+9

F G𝜉

2x x

2x−3

x+9

C D𝜉
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1∙ For each Venn diagram, describe the sets: ξ , P and Q

a∙ b∙ c∙ d∙

3∙ Write down the members of each set

a∙
P = {11, 13, 15, 17} 
Q = {12, 14, 16} 
R = {4, 8, 12, 16} 

(i) Q U R
(ii) P U Q 
(iii) Q ∩ R 

b∙
F = {m, i, l, a, n}
G = {t, u, r, i, n}
H = {r, o, m, e}

(i) G ∩ H
(ii) F U H
(iii) G U F

c∙
X = {Odd numbers less than 10} 
Y = {3, 6, 9, 12, 15, 18, 21}
Z = {2, 3, 5, 7, 9, 11, 13, 17, 19}

(i) X U Z
(ii) Y ∩ Z
(iii) X ∩ Y ∩ Z

d∙
A = {multiples of 3 less than 17}
B = {multiples of 2 less than 17}
C = {multiples of 5 less than 17}

(i) A U C
(ii) A ∩ B
(iii) B ∩ C

2∙ Given the sets, can you place the members into a Venn diagram

a∙
𝜉 = {10, 11, 12, 13, 14, 15, 16}
P = {12, 14, 16} 
Q = {10, 11, 12, 16} 

b∙
𝜉 = {integers from 15 to 21, inclusive}
X = {15, 18, 21}
Y = {16, 18, 20}

c∙
𝜉 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
E = {even numbers}
F = {factors of 10}

d∙
𝜉 = {a, b, c, d, e, f, g, h, i, j}
A = {a, e, i} 
B = {a, c, e, g, i} 

e∙
𝜉 = {integers from 1 to 12, inclusive}
M = {multiples of 2}
N = {numbers less than or equal to 5}

f∙
𝜉 = {C, F, G, H, I, N, S, T, X}
L = {letters with lines of symmetry}
R = {letter with rotational symmetry of order 2}

P Q
1

3
5 10

2 4 6 8

7
9

𝜉 P Q
1

100

25

64
9

16
36

49

4

81

𝜉P Q
1

3

5

10

2
46

8

7 9

𝜉

11

12

P Q

1

3
5

10
2

4 6
87

9

𝜉

11 1213 14

15
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Frequency Trees

37

34

43

96

Saturday

Sunday

fastpass

ordinary

fastpass

ordinary

Probability Trees: Unconditional

P(A ticket was bought on Saturday) = 
P(A ticket on Sunday was a fastpass) = 

Probability Trees: Conditional

2C)  P(Sophie wins her first tennis match) = 0.7
If she wins that match, the probability she wins 
her next match is 0.8 If she loses, that 
probability changes to 0.4

1C)  10 cards are numbered 1-10. 
Two cards are picked simultaneously. 

P(2 sixes) =
P(Exactly one six) =
P(1 or more sixes) = 

1B)  A dice is rolled twice.1A)  A theme park recorded ticket sales on the 
weekend & whether it was upgraded to a fastpass.

6

X

6

X

6

X

O

E

O

E

O

E

28

154

Art

pass

Music
60

46

36

13

Drama

fail

pass

fail

pass

fail

1
6

1
6

2A)  Ms Doolittle recorded end-of-year results 
for Art, Drama & Music.

P(Wins then loses) = 
P(Wins or loses both) =
P(Wins at least 1) =

Did a greater proportion of Art students pass 
compared to Music students?
P(A student failed) = 
P(A passing student took Drama) = 

P(Both odd numbers) =
P(1 odd number & 1 even number) =
P(Both odd, or both even) =

P(They both pass) =
P(Only one passes) =
P(They get the same result) = 

Pass

F

Pass

F

P

F

5
9

4
7

2B)  Amir & Jo will both take a driving test.

Amir Jo
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Probability Trees 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

1. A bag contains 6 blue counters and 4 

green counters.  One is picked and 

then replaced. A second is then picked. 

Complete the tree diagram below. 

 

2. A box of chocolates contains three dark chocolates 

and two white chocolates. A chocolate is picked and 

then replaced. A second chocolate is then picked. 

Complete the tree diagram below 

 

 

5. A fair coin is thrown twice. What is the 

probability of getting one head and one tail? 

 

4. Two suitcases each contain 3 hoodies and 9 t-

shirts. An item of clothing is picked at random from 

both suitcases. Draw a probability tree and 

calculate the probability of picking two t-shirts. 

 

3. A wallet contains 2 gold coins and 8 silver 

coins. A coin is picked at random and then 

replaced. A second coin is then picked.  Draw a 

probability tree. What is the probability of 

getting two silver coins? 

 

6. A bag contains 5 red balls and 3 blue. A ball is picked 

at random and then replaced. A second ball is then 

picked. Draw a probability tree.  What is the 

probability that  

a) Both balls are red? 

b) Both balls are blue? 

c) One of each? 
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8. There are 10 books on a shelf. 7 are fiction 

and 3 are non-fiction.  A member of the public 

takes a book at random, looks at it, then replaces 

it. They then take another book.  What is the 

probability that  

a) Both books are non-fiction? 

b) Both books are fiction? 

c) one of each? 

 

7. There are 4 banana smoothies and three 

apple smoothies in a box. Jennie takes a 

random smoothie from a box then replaces 

it. She then takes another. What is the 

probability that the smoothies will be 

the same flavour? 

 

 

9. The probability that a biased coin will 

show heads is 0.4. It is flipped twice. What 

is the probability that the coin will show 

heads on both flips? 

 

 

10. Suitcase A contains 3 hats and 7 t-shirts.  

Suitcase B contains 8 hats and 2 t-shirts. You 

randomly take an item of clothing from both 

suitcases. What is the probability that you will 

have one hat and one t-shirt?  

 

 

Extension: A bag contains 5 red balls and 3 blue. A ball is picked at random and then not 

replaced. A second ball is then picked.  Draw a tree diagram. What is the probability of 

picking at least one red ball? 
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Probability Trees for Dependent Events 

1. A bag contains 6 yellow balls (Y) and 4 green balls (G). One ball is taken out at random and not put back.  A 

second ball is then taken out. Copy and complete the tree diagram:

    
a. Calculate P(2 yellow balls) 

b. Calculate P(2 green balls) 

c. Calculate P(a green ball and a yellow ball in any order) 

 

 

2. A drawer contains 8 green socks and 10 blue socks.  One sock is taken out of the drawer at random and not 

replaced. A second sock is then taken out. Draw a probability tree and determine the probability that two socks 

of the same colour have been taken out of the drawer. 

 

3. A bag contains 9 blue balls and 3 red balls. A ball is selected at random from the bag and its colour is 

recorded. The ball is not replaced. A second ball is selected at random and its colour is recorded.  Draw a 

tree diagram to represent this information. 

 

Find the probability that 

(a) both balls selected are red 

(b) the second ball selected is red 

 

4. A packet contains stamps from three different countries.  The packet contains 4 Spanish stamps, 10 French 

stamps and 6 German stamps.  Two stamps are to be removed, without replacement.  By drawing a probability 

tree, calculate the probability that both stamps will be from the same country. 

 

5. In a village, 3/5 of the pensioners have had a flu jab.  If a pensioner has had the flu jab, the probability of 

catching flu is 1/30. If a pensioner has not had the flu jab, the probability of catching flu is 7/10.  

a) Calculate the probability that a pensioner, picked at random from this village, catches flu. 

b) A statistician calculated that 120 pensioners from this village are expected to catch flu. Calculate how many 

pensioners live in the village. 

 

6.  After a flood, Debbie finds that all the labels have come off the tins in her cupboard.  Debbie knows that she had 

5 tins of tomatoes and 7 tins of baked beans.  She opens 3 tins at random. What is the probability that she has 

opened 2 tins of baked beans and one tin of tomatoes?  

 

7. A captain and five remaining passengers remain aboard a sinking ship.  There are three lifejackets remaining.  

The captains knows that three of the passengers cannot swim.  In his panic, the captain forgets who the non-

swimmers are and hands out the lifejackets randomly to three of the five passengers.  What is the probability 

that the gives the lifejackets to just two of the three non-swimmers? 

Probability Trees for Dependent Events 

1. A bag contains 6 yellow balls (Y) and 4 green balls (G). One ball is taken out at random and not put back.  A 

second ball is then taken out. Copy and complete the tree diagram:

    
a. Calculate P(2 yellow balls) 

b. Calculate P(2 green balls) 

c. Calculate P(a green ball and a yellow ball in any order) 

 

 

2. A drawer contains 8 green socks and 10 blue socks.  One sock is taken out of the drawer at random and not 

replaced. A second sock is then taken out. Draw a probability tree and determine the probability that two socks 

of the same colour have been taken out of the drawer. 

 

3. A bag contains 9 blue balls and 3 red balls. A ball is selected at random from the bag and its colour is 

recorded. The ball is not replaced. A second ball is selected at random and its colour is recorded.  Draw a 

tree diagram to represent this information. 

 

Find the probability that 

(a) both balls selected are red 

(b) the second ball selected is red 

 

4. A packet contains stamps from three different countries.  The packet contains 4 Spanish stamps, 10 French 

stamps and 6 German stamps.  Two stamps are to be removed, without replacement.  By drawing a probability 

tree, calculate the probability that both stamps will be from the same country. 

 

5. In a village, 3/5 of the pensioners have had a flu jab.  If a pensioner has had the flu jab, the probability of 

catching flu is 1/30. If a pensioner has not had the flu jab, the probability of catching flu is 7/10.  

a) Calculate the probability that a pensioner, picked at random from this village, catches flu. 

b) A statistician calculated that 120 pensioners from this village are expected to catch flu. Calculate how many 

pensioners live in the village. 

 

6.  After a flood, Debbie finds that all the labels have come off the tins in her cupboard.  Debbie knows that she had 

5 tins of tomatoes and 7 tins of baked beans.  She opens 3 tins at random. What is the probability that she has 

opened 2 tins of baked beans and one tin of tomatoes?  

 

7. A captain and five remaining passengers remain aboard a sinking ship.  There are three lifejackets remaining.  

The captains knows that three of the passengers cannot swim.  In his panic, the captain forgets who the non-

swimmers are and hands out the lifejackets randomly to three of the five passengers.  What is the probability 

that the gives the lifejackets to just two of the three non-swimmers? 
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Probability & Tree Diagrams Challenge 

1 A box contains 3 red discs, 5 blue discs and 6 green discs. I remove one disc at random, note 
its colour then return it to the box. I then remove a second disc at random. 

 (a) Find the probability that both discs are the same colour. 

 (b) Find the probability that exactly one disc is red. 

 (c) If I take a total of 5 discs, replacing the disc each time, find the probability that all 5 discs 
are red. 

2 Another box contains 4 yellow discs and 7 black discs. I remove one at random, place it in my 
pocket then remove a second disc at random. 

 (a) Find the probability that the discs are different colours. 

 (b) If I take a total of three discs, find the probability that: 

(i) all are yellow (ii) all three are different colours. 

3 A bag contains some red balls, some blue balls and some green balls. When a ball is removed 
at random the probability that it is red is 1

3
 and the probability that it is blue is 2

9
. There are 

more than 30 balls in the box. What is the fewest number of green balls? 

4 Each morning the probability that Anna gets up late is 1
5
. If she gets up late the probability 

that misses her bus is 5
6
. If she doesn’t get up late the probability that she misses her bus is 1

4
. 

 (a) Find the probability that, on Monday morning, she misses her bus. 

 (b) Find the probability that she catches her bus every morning from Monday to Friday.  

5 A box contains some red ball and some blue balls. There are four more blue balls than red 
balls. A ball is removed at random, replaced and a second ball randomly removed. The 
probability that the two balls are different colours is 21

50
. How many balls of each colour are in 

the box? 

6 A box contains some white balls and some blue balls. There are 5 more blue balls than white 
balls. One ball is removed at random and not replaced. A second ball is then removed at 
random. The probability that the balls are different colours is 52

105
. Find the probability that 

both balls are white. 

7 A prize must be randomly awarded to just one of a group of ten people. Which of the 
following methods is the fairest? 

 A: Fold 10 identical pieces of paper in half and put them in a bag. Nine have ‘LOSE’ written 
on them and one has ‘WIN’. Line the people in alphabetical order. The first person randomly 
takes a piece of paper. If it says ‘WIN’ they are the winner and the game stops there. If it says 
‘LOSE’ they do not replace the paper and the next person has a go.  

 B: Same as ‘A’ but this time the paper is put back in the bag before the next person has a go.  

 C: Same as ‘B’, that is each piece of paper is returned to the bag, but there are 999 ‘LOSE’ 
papers and one ‘WIN’ paper. 
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following methods is the fairest? 

 A: Fold 10 identical pieces of paper in half and put them in a bag. Nine have ‘LOSE’ written 
on them and one has ‘WIN’. Line the people in alphabetical order. The first person randomly 
takes a piece of paper. If it says ‘WIN’ they are the winner and the game stops there. If it says 
‘LOSE’ they do not replace the paper and the next person has a go.  

 B: Same as ‘A’ but this time the paper is put back in the bag before the next person has a go.  
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1. A spinner has four equally sized 
sectors: three grey and one white. 
The spinner is to be spun twice.
(a) Complete the tree diagram.

Probability trees 1

P(GG) = 

P(GW) = 

(b) Work out the probability that 
the spinner will land on the same 
colour on both spins.

(c) Work out the probability that the 
spinner will land on grey on at 
least one of the spins.

2. Simon has a biased coin, which has a 
probability of 0.68 of landing on heads.
He is going to flip the coin twice.
(a) Complete the tree diagram.

(b) Shade the true statements.

The probability of the coin landing on 
heads twice is greater than 50%.

The probability of two tails is a quarter of 
the probability of two heads.

P(HT) = P(TH).

The probability that the coin lands on heads 
at least once is 0.90 (correct to 2 d.p.)

3. Angela is playing a game with two fair 
dice. She rolls both dice and wins a point for 
each die that lands on a multiple of 3.
(a) Complete the tree diagram, in which M 
stands for a multiple of 3.

(b) Work out the probability that 
Angela scores 2 points.

(c) Work out the probability that 
Angela scores at least 1 point.

(d) Work out the probability that 
Angela scores no points.
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4. A pack of cards contains red and blue cards only. Sally 
is going to pick a card at random, replace it and then pick 
another. A tree diagram for this situation is shown.

There are 18 red cards in the pack. How many blue cards 
are there?

5. Liam coaches a football team. Based on their 
past performance, he works out that the team 
have a 44% probability of winning each match 
and a 21% probability of drawing.

(a) Complete the tree diagram for the team’s 
next two matches.

(b) Work out the probability that the team
will not lose either of their next two matches.

6. A fair coin is to be flipped three times.
(a) Complete the tree diagram.

(b) Work out the probability 
that the coin lands on heads 
exactly twice.

(c) Work out the probability 
that the coin lands on tails at 
least once. 

7. John cycles to and from work. He passes a level crossing on his route, which has the 
gates closed 8% of the time. Work out the probability that on a given day the gates are 
closed on at least one of his two journeys.
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6. A jar contains eight 10p coins and six 
5p coins. Three coins are picked at 
random from the jar, without replacement.

(a) Work out the probability that the total
value of the three coins is 30p.

(b) Work out the probability that the total 
value of the three coins is 15p.

(c) Work out the probability that at least 
one of each type of coin is picked.

8. A particular disease affects 5% of the trees in a forest.

A test on a sample from the tree has a 90% chance of showing a positive result if the tree is 
diseased. The test has a 15% chance of showing a positive result if the tree is not diseased.

(a) Work out the probability that the test will show a positive result for a randomly selected 
tree.

(b) Given that the test on a tree sample has returned a positive result, work out the probability 
that the tree is diseased. 

4. Two bags contain black and white counters as shown.

A counter is to be picked at random from Bag A and placed into Bag B.
A counter is then to be picked from Bag B.

Work out the probability that the counter picked from Bag B will be 
white.
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7. Each day, there is a 40% chance that Luke 
will cycle to work, otherwise he will take the 
bus.

If he cycles, there is a 5% chance he will 
arrive late. If he takes the bus, there is a 15% 
chance he will arrive late.

(a) Work out the probability that Luke will 
arrive late to work on any given day.

(b) Given that Luke was late one day, work 
out the probability that he had cycled on this 
day.

Bag A Bag B

5. Two boxes contain black and white counters as shown.

A counter will be picked from Box A and placed into Box B.
A counter will then be picked from Box B and placed into Box A.

(a) Work out the probability that Box A will
end up containing 3 white counters.

(b) Work out the probability that Box A will
end up containing exactly 2 white counters.

Box A

Box B

1. A box contains 8 milk chocolates and 4 plain 
chocolates. Linda is going to choose a chocolate 
at random, eat it, and then choose a second.
(a) Complete the tree diagram.

Probability trees 2: dependent events

(b) Work out the probability that 
Linda will choose two milk 
chocolates.

(c) Work out the probability that 
Linda will choose one of each type 
of chocolate.

2. A bag contains five counters: three white 
and two black. Two counters are selected 
from the bag at random at the same time.
(a) Complete the tree diagram.

(b) Work out the probability that 
the counters will be the same 
colour.

3. Two boxes contain grey and white marbles, 
as shown. A box is chosen at random and then 
a marble from the box is chosen.
(a) Complete the tree diagram.

(b) Work out the probability that a 
grey marble is selected.
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(c) Work out the probability that the 
counters will be different colours.

Box A Box B

(c) Work out the probability that a 
white marble is selected.
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6. A bag contains red and blue counters. 
There are 𝑛 red counters and twice as many blue counters.

(a) Two counters are picked at random without replacement. 
Work out the probabilities (in terms of 𝑛) for the tree 
diagram.
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7. A bag contains yellow and red sweets in 
the ratio 1 : 4.

If two counters are picked at random (without 
replacement), the probability that they will 
both be yellow is 1

35
.

Work out how many yellow sweets are in the 
bag.

8. A bag contains black and white tokens.
There are 3 times as many white tokens as 
back discs.

If two tokens are picked at random (without 
replacement), the probability that they will be 
the same colour is 3

5
.

Work out how many black tokens are in the 
bag.

The probability that the 
counters are both red is 1

10
.

(b) Work out the value of 𝑛.

9. A bag contains 𝑛 counters. 5 of the 
counters are blue and the rest are pink.

If two counters are picked at random 
(without replacement), the probability that 
they will both be blue is 5

18
.

(a) Show that 𝑛2 − 𝑛 − 72 = 0.

(b) Work out the value of 𝑛.

10. A bag contains 𝑛 counters. 8 of the 
counters are green and the rest are yellow.

If two counters are picked at random (without 
replacement), the probability that they will be 
different colours is 16

45
.

(a) Show that 𝑛2 − 46𝑛 + 360 = 0.

(b) Work out the two possible values of 𝑛.

11. A bag contains 𝑛 red counters and 3 
yellow counters.

If two counters are picked at random 
(without replacement), the probability that 
they will both be red is 5

12
.

(a) Show that 7𝑛2 − 37𝑛 − 30 = 0.

(b) Work out the value of 𝑛.

12. A bag contains 5 gold counters and at least 
one silver counter.

If two counters are picked at random (without 
replacement), the probability that they will be 
the same colour is 2

3
.

Work out the two possible numbers of silver 
counters.

6. A bag contains red and blue counters. 
There are 𝑛 red counters and twice as many blue counters.

(a) Two counters are picked at random without replacement. 
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(b) Work out the value of 𝑛.
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(a) Show that 7𝑛2 − 37𝑛 − 30 = 0.

(b) Work out the value of 𝑛.
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