Hi everyone!

This week we will continue our look at surface area, with respect to
cylinders. We will then move on to developing and applying the formula
for the volume of right prisms and cylinders.

To start, lets remember from last week:

A prism or cylinder is defined as “right" when all the faces, other than
the bases, are rectangles and are perpendicular to the bases.

*When we looked at these shapes earlier in the year, we explored their
hets. Often the net of the shape is used so we can clearly see each of
the faces of the prism.

To find the surface area of a prism or cylinder is to find the sum of
the area of all the faces of a 3D object.

A right cylinder is made up of two circular bases and the curved
surface is a rectangle when laid flat.

*The best way to show yourself this, is to try itl Take a tissue paper
roll, draw a straight line from top to bottom, and cut along the line.
When you unroll the tube, you will have a rectangle! (we did this earlier
in the year when looking at nets)

AN
-

h

r

N———

This Photo by
Unknown Author is
licensed under CC



https://www.trigcheatsheet.com/2014/05/surface-area-and-volume-of-common.html
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

The net for the right cylinder looks like this:

Where the circumference (perimeter) of the circular base is the
length of the rectangle.

The height of the cylinder is the width (height) of the rectangle.
Again, the best way fo see this is to TRY it

Remember too:

Squares & rectangles: A = base x height

m

Circles: A=mr> *Remember: r?=rxr

C=nd ORif given the radius, C=2nr where d=2r



The surface area of the right cylinder will then be the sum of the area
of the two circular bases and the rectangle.

SA = area of top circle + area of bottom circle + area of rectangle
= tr? + ir? + bh
*base = length of rectangle, is the circumference
of the circle
=2x (mr®)+d x h Note again: C = nd

Or = 2(mtré) + 2mtr x h = 2mr

The following video will help to clarify what you have been reading:
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https://www.youtube.com/embed/HfgxAM2kCxM?feature=oembed

Let's try an example: Find the surface area of the Ravioli can

25¢cm

SA = area of top circle + area of bottom circle + area of rectangle side
=7ré + tr? + md x h *r2 = pxp *d=2r
= 2 (mr?) + dh = 2x 2.5cm
=2(3.14 x 2.5cm x 2.5cm) + 3.14 x Bcm x 7cm = Bcm
= 2 (19.625cm?) + 109.9cm?
= 39.25cm? + 109.9cm?
= 149.15 cm?

From here, let's try the circled questions on the next pages to
practice.



Practice Hint: the curved surface is only the rectangle

(see next page)
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@) Calculate the surface area of each
cylinder. G s



For some online practice, check Netmath at www.netmath.ca for lesson:
Solving problems involving calculating the area of a cylinder

The second part of this week's lessons is developing and applying the
formula for the volume of right prisms and cylinders.

Let's refresh our memory a little about volume:

The volume of an object is a measure that describes the amount of
space that an object occupies (measured in cubic units - mm3, cm3, etc.)

Volume is not affected by the orientation of the object.

An object's volume should be thought of as the area of the base,
multiplied by it's height.

The relationship between volume and capacity (the amount a container
can hold) states: 1lcm® = 1mL

We know from previous years that the formula for volume is
V=bxwxh OR V=A,xh (where Ay is the area of the base)

1. Volume of a right rectangular prism:
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If we went back to grade 5, and counted the number of unit cubes in
the prism, we would most likely count how many cubes are in one layer
first.

We can see in the top layer, there are 3 rows of 4 cubes, so 12 cubes in
one layer.

Then, because there are 5 layers, we would multiply the 12 cubes in one
layer by 5 to get 60 cubes, so the volume would be 60 cubic units.
(60u°)

Instead of counting cubes, we can simply use our formula:
V=Apxh
= 4cm x 3cm x 5cm
. A
= 12cm? x 5em

= 60cm?

We can see too, regardless of the orientation of the shape, the volume
will stay the same as the dimensions do not change, and the order we
multiply doesn't affect the product. (commutative property)

Let's try a few from the text, you do not have to do all parts of each
circled question, even one will give you practice. (see next pages)



g.4 Hint: V=Apx x h, the area of the base is
given, so just multiply by the height!




Hint: 1 L=1 000 mL

,'/__\
40. Suppose a milk carton is 10 cm wide

and 10 cm long. How tall must the
carton be to hold 1 L of milk?

-;_!.iecall 1 cm3 =1 mL.

2. Volume of a right friangular prism:

h, or height
siryof prism v_(b'hl)_h
- 2

h=5m —_|

; 5m = h; or height of 15
/X the triangle v= (7) -8.5
0

3m

v = 63.75m°
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In the above example, finding the volume is done using the same
formula, V = Ap x h.

For a right trianqular prism, the base is a triangle, so the formula
becomes:

V=Asxh * Remember, Ay, the area of a friangle is A = bh
=bhxh 2
2 \» height of the prism (length between the bases)

(next page)
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Let's fry some of these. Remember, even try just one in each
question.
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Hint: Area of
base is given,
just multiply
by the height
(length of
prism)
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7) What is the volume of glass in this glass

prism?

8. The volume of a right triangular prism
is 30 cm?. Each triangular face has area
4 cm?.
How long is the prism?

@ a) Find the volume of this prism.
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b) Suppose the prism containg 1350 mL
of water.
What is the depth of the water?

(4] Wt percent of the volume of the
Prism is water?

(next page)



3. Volume of a right cylinder:
Again, finding the volume is done using the same formula
V= Ap X h
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For a right cylinder, the base is a circle, so the formula becomes
VA xh * Remember Ay, the area of a circle is A = mir?
= ir? X h—> height of the prism (length between the bases)
*Remember too, ré=rxr

To find the volume of the above cylinder:
V=Auh

=7ré h

= 3.14 x 2m x 2m x 7.3m

= 3.14 x 4m® x 7.3m

= 91.688 m*

=91.69 m® (rounded to two decimal places)

Note: If given the diameter of the circular base first, you will
have to use r = d + 2, to find the radius before solving for the
volume.

Let's try some of these (see next page)
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g.4 Hint: the area of the base is given, just
multiply by the height
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12A core sample of soil is cylindrical.

~ The length of the core is 300 mm.
Its diameter is 15 cm. Calculate the
volume of soil.

15 cm
e————————

300 mm

For some online practice on Volume check Netmath at
www.netmath.ca for the lesson:

1. Calculating the volume of right prisms 1

2. Calculating the volume of cylinders

Remember this is a lot of information! Space it out, you do NOT
have to do every question, take your time and simply do your best
@ Have a fantastic week!

For a little fun I'll leave you with the following video:

Because you know It’s all about
that base -

‘bout that base, Shape Volume


http://www.netmath.ca/
https://www.youtube.com/embed/JOjmyvUDrbw?feature=oembed




