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The process for understanding and
calculating the volume of cylinders is
identical to that of prisms, even though

cylinders are curved.

|
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V=Bh Did gou nottee?
Here is a general cylinder. © MATHguide.cOTD,
The baseisa _ C\YC y General Cylinder Just like with
' rectangular prisms,

every cross section ofa
cylinder is the same as

Let's start with a spegific cylinder with ! the bases. With

adius 3 uhits 8“@ cylinders the cross
' : sections are all
We will fill the bottom of the cylinder with unit Specific Cylinder congruent:

cubes. This means the bottom of the pnism will
act as our surface and will be covered with as C ( rC[e/
( ) J

many unit cubes as possible without stacking
them on top of each other yet.

This ts what it would look like.

The diagram above is strange looking because we are trying to stack cubes within a curved space. Some cubes have to be
shaved so as to allow them to fit inside. Also, the cubes do not yet represent the total volume. It only represents a partial
volume, but we need to count these cubes to arrive at the total volume.

To count these full and partial cubes, we need to use the formula for the area of a circle.

[The radius of the circle base (bottom) is 3 unit: ©
formula for the areaof acircdle is A = mrr?, So the number of cubes is 4
approximately (3.14)@: (3.14)(9), which to the nearest tenth, is

equal to 28.3 units? .
3
If we imagine the cylinder like a building, we could stack
cubes on top of each other until the cylinder is
completely filled. It would be filled so that all the cubes are 2

touching each other such that no space existed between cubes.
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To count all the cubes above, we will use the consistency of the solid to our advantage.
We already know that there are 28.3 cubes on the bottom level and all levels contain the exact same number of cubes.

Therefore, we need only take the bottom total of 28.3 and multiply it by 4
because there are four levels to the cylinder.

(28% u?)(4) = 113.2 total cubic units in our original cylinder,
ol

To understand the uml.s of our answer, we could think in terms of algebra and exponents. We know that
2 fonsdis z ; - .
(x)* times x is x z:. which equals x3, similarly, ((l::fs)z. tg?'es units = units? fo.r the same reason.
S e v ;
( 50 if we had to find the volume of our original gylind nallwenceded to do was multiply r times (3 units)? (4 units)
Qo getV=113.2 unltsi) e
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cle!
To find the volume of a cylinder, you will need to recall how to calculate the area of a cir'

fm.
Find the area of each circle. Use the formul Write your answers(i:n ten(r‘?S 0 ez m

=10 u
Radius =4 cm -(T/( 2) Diameter =6 ft 3) Circumference p (

2 —'T(S)
M ]Wwﬂ @ A= ?1/(5

Use your answers to questions 1 - 3 to calculate thc of the cylinders below. Write your answers in

terms of 7 and then round to the nearest tenth. T b
4) Radius=4cm V: E)h 5) Diameter=6ft 6) Circumference = 10w u
; (|(D[(‘X53 \T,,lo R Y: g XW\ = B h
2 V= Bomews it Jn
~ V& 28030/ \

‘LT
P\ e B P . - D o e
jl The FORMULA for the volume ofa cylmdel is: V = (mrrih.
S, W *, _‘« S B N S = W, W —— " .
! Where “r"isthe _ LA1uS of the circular face at the base of the cylinder,
g and “h"isthe __1£:4 it of the cylinder.

I To find the volume of the cylinder to the right, substitute
| the measurements into the formula above.

| Notice that in this figure, the diameter is given, and we 8cm
need the radius. ¥ = H ¢

|
l
|
| C /
| Diameter = /? radius, sor = El
! Height of the cylinder = !

' Formula: V= mrih
v=m(4 27 ) Y(We)

|
f V= |qq'rr¢m3 1447
V& 452.4¢m>

9cm

i ‘l&“\ \
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@ TFind the volume of the cylinders below. Be sure to include cubic measurements in your ;
answers and leave your answers in terms of 7 and then round to the nearest tenth.

Use the FORMULA:  V_jinger = T72H. [

- >
1) /\/—_*E 2) (_-‘ﬁj 3) ‘/; 17 ) i
i | ’7; l h';g 8in h=25|25cm
Sin L\: [
A W Sl e
NV=Tezh o | Ty R
2 = — 2 2’ 25)
,?Tf gsz)s)g?) V= (2)2(8) V=T 75_1;((:)3 \& ::EZZ‘Y(Z )
V= 11.25 Wem? ( L{)(S) \/,:Téz;r 3 V= 1225 Wem

L T,
Ve 35, Demd V= )'OT('. Ve 56. 5;,":‘: Ve 39—;,3’.50\5

( \{'Xz (o2.?ln3
5) Radius =10 m 6)[_ —— 7) ‘/W Y=l
Height=4m 40,,\) \ 12 mm . h = (2
Var(o(h) | \1 \T!/ \
= -l-r(\oo)("‘\\ “._d—m_l_()—c-m—— / 12 mm
Vel isolin \'= () 2Co) v "lr’z((b);??—g
> I (X122
25.( M
e et verd O

V % 13877, 2wim?

8@& =8min v - 502 aal C"‘VB 9) Circumference = 5t ft =
= h=E) e

C;,%T:g G ’l? TW(2.5) >
Ez . 29) (1<)
¢ T V=@nSwee?
T de)Ci2) e 294.9 &3

V= 1827 .‘»&b
(103 .2
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Notes - VOLUME OF 3-D FIGURES - Right Prisms and Cylinders; finding any dim

ORse AréA& bythe _ﬁ_e_lgﬁ

BASIC VOLUME FORMULA FOR ANY RIGHT PRISM: Y:' B A
The Volume formula for a CYLINDER is: lﬁf 2:) h Avéa.? ¢ L

bass )

G . . P I
Given the volume of a shape, we can solve for a missing dimension such as the height or radius. It should
come as no surprise that to isolate the variable in the equation, we will use inverse operations.

Example 1

" To find the volume of a right prism or cylinder, multiply the

Solving for the Height
Let’s start with a cylinder with a volume of approximately 314 in® and a radius of 5 in. Since we know
the formula for the volume of the cylinder, we can plug in and work backwards.

(95 V=mnrh / Substitute what we know
314 = 3.14 » G)*h

Zoay 314 =314+252h i
f;:? . ;// Simplify

314 = 78.5h
314 _ 785h
Volume¥314 in? 23300878 T
e 4=h Solve

{fniwer: Height=4in
Example 2 =

Given the Area of the Base, find the Heigbg

Given the figure. find the height if the area of the base is 100m and{the volume i 1200m’,
W Identify the base by name: 7?2&@ 20(0{
’ j

Show work v-'-' 5h
1200= 194
(00 [

B= 100 /4: /lml




