
Table of Contents

i

Introduction  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . ii

1 .0    Getting Acquainted
1.1	 Sorting	Solids	(Your	Way)	. . . . . . . . . . . . . . . . . . 1
1.2	 Sorting	solids	(Given	Way)	. . . . . . . . . . . . . . . . 2
1.3	 Naming	the	Solids. . . . . . . . . . . . . . . . . . . . . . . 4
1.4	 Nets	of	the	Cube	and	Pentominoes	 . . . . . . . . . . 5
1.5	 Nets:		Prisms	 . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.6	 Nets:		Pyramids	 . . . . . . . . . . . . . . . . . . . . . . . . 7
1.7	 The	F,	E,	V	Relationship	 . . . . . . . . . . . . . . . . . . 8
1.8	 Line	Symmetry	. . . . . . . . . . . . . . . . . . . . . . . . . 9
1.9	 Rotational	Symmetry	 . . . . . . . . . . . . . . . . . . . . 	10
1.10		Plane	Symmetry	 . . . . . . . . . . . . . . . . . . . . . . . . 11
1.11		 Solids	from	Different	Views	 . . . . . . . . . . . . . . . . 12
1.12		An	Unique	Solid:		Platonic	 . . . . . . . . . . . . . . . . 13

2 .0 Sketching the Solids
2.1	 Sketching:		Rectangular	Prism	 . . . . . . . . . . . . . . . 15
2.2		Sketching:		Other	Prisms	 . . . . . . . . . . . . . . . . . . 16
2.3		Sketching:		Square	Pyramid. . . . . . . . . . . . . . . . . 17
2.4		Sketching:		Triangular/Pentagonal	Pyramid . . . . . . . 18
2.5		Sketching:		Cylinder	and	Cone. . . . . . . . . . . . . . 19
2.6		Sketching:		Sphere,	Hemisphere . . . . . . . . . . . . 20

3 .0 Surface Area of Solids
3.1		 Surface	Area:		Prisms. . . . . . . . . . . . . . . . . . . . . 21
3.2		Surface	Area:		Pyramids . . . . . . . . . . . . . . . . . . 23
3.3		Surface	Area:		Curved	Surfaces	 . . . . . . . . . . . . 25

4 .0 Volume of Solids
4.1	 Volume;		Displacement	Method . . . . . . . . . . . . 28
4.2	 Volume;		Filling	Method	. . . . . . . . . . . . . . . . . 32

5 .0 Calculating Volumes
5.1		 Calculating	Volume:		Prisms	.	.	.	.	.	.	.	.	.	.	.	.	.	.	.	 35
5.2		Calculating	Volume:		Cylinder	 . . . . . . . . . . . . . 38
5.3		Calculating	Volume:		Cone,	Pyramid,	Sphere . . . 40
5.4		Volume	Formulas:		Simplified	. . . . . . . . . . . . . . 43

6 .0 Appendix
6.1		 Glossary	. . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
6.2		 Comments/Selected	Answers	 . . . . . . . . . . . . . 48

7 .0 Blackline Master  (BLM)
7.1		 The	Platonic	Solids 	. . . . . . . . . . . . . . . . . . . . . 54	

About the Author
Bob	Robinson	is	a	mathematics	education	consultant.	
He	is	a	former	member	of	the	Board	of	Directors	for	the	
National	Council	of	Teachers	of	Mathematics	(NCTM)	
and	is	actively	involved	on	the	board	of	the	Washington	
State	Mathematics	Council	(WSMC).	Bob	is	also	
a	member	of	the	Association	of	State	Supervisors	of	
Mathematics	(ASSM)	and	the	National	Council	of	
Supervisors	of	Mathematics	(NCSM)	as	well	as	an	
honorary	lifetime	member	of	the	Ontario	Association	for	
Mathematics	Educators	(OAME)	and	a	lifetime	member	
of	the	Ontario	Mathematics	Coordinators	Association	
(OMCA).	Bob	speaks	at	local,	state,	provincial,	national	
and	international	conferences	about	the	use	of	mathematics	
manipulatives.	He	has	authored	several	textbooks	
and	other	support	materials	pertaining	to	mathematics	
education.	In	2006,	Bob	was	the	recipient	of	the	award	
for	the	“Male	Mathematics	Educator	of	the	Year”	
by	the	WSMC.

Limited Reproduction Permission
Permission	is	granted	to	individual	teachers	who	have	
purchased	this	material	to	reproduce	activities	for	use	with	
their	own	students.	Reproduction	is	not	permitted	for	an	
entire	school,	a	school	district	or	for	commercial	resale	
purposes.

Volumetric Solids

VolumetricSolids.indd   1 5/4/07   11:53:38 AM

Volumetric Solids Classroom Activities Teacher’s Guide, TB23280 • enasco.com/math

http://www.enasco.com/math
https://www.enasco.com/p/TB23280


4 .2 Volume: Filling Method

33Volumetric Solids

2.	Volume Relationships of the Volumes of Rectangular Prisms (including the cube)		
By	filling	each	of	the	solids	observe	how	each	of	the	volumes	compare.	Write	the	comparisons	in	words.

In	preparation	for	these	investigations	place	masking	tape	marked	in	fourths	(¼	or	0.25)	on	a	vertical	edge	of	the	rectangular	
prisms	except	for	the	small	cube.

	 a)	The	volume	of	the	small	cube	and	the	square	prism.

	 b)	The	volume	of	the	square	prism	to	the	volume	of	the	rectangular	prism.

	 c)	The	volume	of	the	rectangular	prism	to	the	volume	of	the	large	cube.

	 d)	Based	on	the	volume	relationships	you	discovered.	How	do	the	following	compare?

	 	 i)	The	volume	of	the	square	prism	and	the	large	cube

	 	 ii)	The	volume	of	the	small	cube	and	the	large	cube.

3.	Volume Relationships of the other Pyramids and Prisms

Preparation
Place	masking	tape	marked	in	thirds	on	the	large	triangular	prism.	Place	masking	tape	marked	in	thirds	on	the	large	cylinder,	
large	triangular	prism,	and	large	cube.

Write	about	the	following	relationships.	Some	of	these	will	help	us	later	develop	formulas	for	calculating	volumes.

a)	Predict	how	the	volume	of	the	small	triangular	prism	compares	with	the	volume	of	the	large	triangular	prism.	Compare	their	
volumes.		How	close	were	you?	Explain	the	relationship.
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5 .4 Volume Formulas: Simplified

43Volumetric Solids

We	have	investigated	the	volume	relationship	of	different	solids	from	the	Volumetric Solids	set.	From	our	discoveries	we	
developed	a	formula	for	a	specific	figure.	We	will	now	examine	those	volume	formulas	by	first	revisiting	our	discoveries	
and	the	related	formula.	We	will	investigate	if	there	is	a	simplified	formula.	In	some	cases	we	will	use	algebra	skills.

Prisms
	 1.	What	is	a	general	formula	that	can	be	used	to	calculate	the	volume	of	any	prism?	Be	careful	to	state	what	each	symbol		
	 in	your	formula	represents.

	 	This	formula	applies	to	the	volume	of	any	prism	but,	of	course,	the	formula	for	finding	the	area	of	the	base	(B)	
	 	will	differ.

	 	2.	To	calculate	the	volume	of	the	rectangular	prism	V = Bh	could	become	V = ___________

	 	3.	The	volume	of	a	square	prism	is	V = Bh	which	could	be	written	as	V = ___________

	 	4.	How	could	you	rewrite	the	formula	V = Bh	for	the	cube?	Explain.

	 		5.	The	formula	for	the	triangular	prism	is	V = Bh	where	B	represents	the	area	of	the	base	and	h	represents	the	
	 			 height	of	the	prism.	

	 Rewrite	this	formula	to	include	the	formula	for	calculating	the	area	of	the	triangular	base	V = ___________

Cylinders
	 1.	The	general	formula	for	calculating	the	volume	of	prisms	also	applies	to	calculating	the	volume	of	cylinders.	Write	this		 	
	 	 formula	V = ___________

	 2.	Rewrite	this	general	formula	to	include	the	formula	for	finding	the	area	of	the	base.
	 	 V = Bh	or	V = ___________

Pyramids
In	our	earlier	investigations	we	found	that	the	volume	of	pyramids	were	what	fraction	of	the	corresponding	volume	of	a	prism	
with	the	same	base	and	the	same	vertical	height.

	

	 1.	Write	a	general	formula	for	finding	the	volume	of	a	pyramid.	V = ___________	

Formulas	for	calculating	the	areas	of	the	bases	(B)	of	pyramids	differ	because	of	their	different	shapes.	
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