MEASUREMENT OF PRISMS, PYRAMIDS, CYLINDERS, AND CONES

Filling Boxes

ESSENTIAL MATH SERIES

THINGS TO LOOK FOR:

1. Why are the units used to measure volume called cubic units?
2. How does knowing the area of the base help you to find the volume of a prism?
3. How do you know that the two formulas, V = B • h and V = l • w • h will both give
you the volume of a square-based prism?

you use cubes.
you have to find
out how many
cubes it takes to
fill the prism.

in this
activity you found
the volume of
that same
prism.
how do
we measure
volume?

in the last
activity you made
a prism with a
square base and
then found its
surface area.

yeah, and we
couldn’t fill it by
just pouring cubes
into the box. we had
to fill them
in layers.

TOP

so, why was
that? why did
we fill the
prism with
layers of
cubes?

uh, is it
because we
wanted to get as
many in there as
we could?

Class, a good way
to remember what
volume means is
to think of it as
a measure of
filling.

that way
you find out how
many cubes it
takes to fill it
level full.

of course it is, red.
think about it. if you
completely fill the
prism a layer at a
time, there can’t be
any empty spaces.

But, ms. cho, we
didn’t fill the
prism until clear
at the end of
the activity!

yes. So,
the volume
of a prism is
how many
cubes it takes
to fill it.
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yeah, but we
figured out how
many it would
take to fill it
before we
did it.

okay,
guys,
good.

That took 49 cubes.

so, how did
we figure out
how many cubes
it would take?
well, first
we filled in
the bottom
layer.

then we stacked
up some cubes to
see how many
layers it would
take to fill it.

By the
way, what do
you call these
cubes?

it takes six layers,
so that’s 6 times 49
cubes to fill the
prism.

Right, it
takes 294 of
those cubes
to fill it.

I know
what they
They’re
are!
centimeter cubes.
you said we should
call them cubic
centimeters.

Okay, class, so
when you combined
your cubes with
layers of cubes
from other groups
and filled one of
the boxes, it looked
like this, right?

ms. cho, we
didn’t really have
to put cubes in
the prism to know
how many it would
take to make one
layer.

that
means the
volume of
this prism is
294 cubic
centimenters,
right?

We
didn’t?? how
else would
we know?

All you really need
to know is the area
of the bottom of
the prism.

The botTom is a square that’s 7 by 7. the squares
are even drawn on the botTom face. if you put a
cube on one of those squares, it exactly fits.
that means you can put a cube on every square.

2

PRISMS, PYRAMIDS, CYLINDERS, AND CONES

2

© 2010 AIMS Education Foundation

So, that means that the
area of the botTom of
the prism is the same
as the number of
cubes in a
layer.

don’t forget
that a prism has
two faces that are
parallel and
congruent.

class, what
Juana just said is
very important. you
will use this idea again
and again to find the
volumes of several
different shapes.

base
by the way,
class, what juana
is calLing the
boTtom is also
calLed a base of
the prism.

top

bottom

base

we call these shaded
faces the bases of
the prism, but you
might also think of
them as the top
and bottom.
base

so,
how can you
find the
volume?

let’s look at a
picture of another
prism and see if we
can find its
volume.

top

this prism is
resting on a base
that is a 4 by 5
rectangle.

om

ase

the height of
the prism is
7 centimeters.

7 cm
4 cm

5 cm

and
there’ll be
seven layers
because the
height is 7
centimeters.

I know
how! the area
of that bottom
base is 20 square
centimeters.

so, the
volume is 7
times 20.
that’s 140
centimeters.

that
means there
are 20 cubes
in a layer,
right?

ms. cho, does that
mean that all we have
to do to find the
volume of a prism is
to multiply the area
of the base times
the height?

that’s right. the area of the base tells
you how many cubes will fit in one layer, and
the height tells how many layers it will
take to fill the prism.

wait a
minute! isn’t
that like a
formula?
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the base is a rectangle. it has to be length
and width. the area of that rectangle is
length times width, right? we’ll use the capital
letter b for that area. we’ll use lower case
letter h for the height. here you see the
formula.

it is like
a formula.
let’s think
about this
together.

that’s cool! why
didn’t you give us
that formula to
start with?

V=B•h
h

h
l

w

w

B=l•w
w

l

l

yeah, I
know. you’ve said
that before. my
memory is
excellent. no
worries.

it’s also
going to help
you remember
it.

mark, I
know you know
the answer to that
question, but I’ll
repeat it anyway.

we did all
of this hard work
so that you will
understand what
the formula
means.

oh, you’re just
sooooo smart,
aren’t you,
mark?

you all are
exactly right
about this
formula.

pretty
much.

I’m guessing that from
now on you’re going
to prefer length times
width times height.

V=B•h
V=l•w•h

h
w

ms. cho, since the area
of the base is length
times width, couldn’t
the formula just be
length times width
times height?

l

w

B=l•w
w

but as
we continue in
the unit, you’ll
see that the first
formula is
pretty useful.

h
l
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it has to be. look, if
you just put length
times width instead
of capital B in the
formula, it would
be the same thing.
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