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Surface Area— the total area of all the surfaces (faces) of an object.

Consider the following:

Section 1.3: Surface Areas of Objects
Made from Right Rectangular Prisms

Assume that the area of each face of this cube is 1 unit2.

1. What is the surface area of 1 cube? 6 units? 5. Continue to place cubes
at the end of the train. Number of | Surface Area
Complete the table: Cubes (units?)
2. What is the surface area of 2 cubes? 12 units? . .
. . 2 10
3. What is the surface area of 3 cubes? 18 units?
3 14
4 18
4. Put two cubes together to make a train. What is the surface area
of the train? 10 units? 5 22
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6. What happens to the surface area each time you place Find the surface area of the linking cubes below:
another cube in the train?

The surface area will increase by 4 units?.

There are two methods for finding
7. Why is there a difference between your answer in #2 and the area of linking cubes.
#4?

There is a difference because when the cubes form a train, an
overlap occurs.

Method 1. Count the squares on all 6 views of the object. Method 2. Count the total square faces on all the cubes and subtract
the overlap.

Top 3

Let2 H » diont2 1.Top 4. Back There are 5 cubes each with 6 faces.
ig
Sottom 3 2.Bottom 5. Left Therefore, 5x6 = 30 units2.
Front 5 3.Front 6. nght

Surface Area=__ 3+ 3+ 5+ 5+ 2+ 2 = 20 units®




Subtract 2 faces for each place that the squares are joined, or overlap.
There are 5 places that are joined.
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Therefore, 5x2
overlapping faces.

Surface Area=_3(

10 units? and there are

-_ 10 = 20  units?.

10

Determine the surface area of each composite object:

Front
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There are _ 3 cubes each with 6 faces. 2 Top L
Therefore, 3 x6 = 18 units?total. L L
DIl
There are 2 places that are joined. - el oo o Left 07 Botford T Rightt T T 7
M| |
Therefore, 2x2 =__4 units? and there are __ 4 Tt Féot CoT Tttt
overlapping faces. 4 [ 0 0 [
Surface Area=_18 - 4 = 14 units?. Surface Area=4 +3 +4 +3 + 2+ 2 = _]Sunits.
There are 4 cubes each with 6 faces. 3. Top
Therefore, 4 x6 = 24 units’total. S e
SO S
Thereare 3 places that are joined. CC L Eomom Rk
Therefore, 3x2 = 6 units?and thereare 6 Lol P L
overlapping faces. Front - .. ront L. L.
Surface Area=_24 - 6 = 18  units?.

Surface Area=4 +3 + 4+ 3+ 2+ 2 = |8mits’




Section 1.3SurfaceAreaofObjectsMadefromRightRectangularPrismsWebPa@=taliieb04k2019

There are 4 cubes each with 6 faces.

Therefore, 4x6 = 24 units’total.

There are 3

el
Front

Therefore, 3x2 = 6  units? and there are
overlapping faces.

places that are joined. %

6

—
Fom “dhgll 4 - q:j .......
....... T

Therefore, _4x2
overlapping faces.

8  units? and there are

Surface Area=_30 - 8 = 22 units?.

Surface Area=_ 24 - 6 = 18 units?.
There are 5 cubes each with 6 faces.

Therefore, 5x6 = 30 units?total.
There are 4 places that are joined. roi

8

Practice Exercises: p. 30 #4 b, c, e, f
(use both methods)
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Recall: In a square/rectangular prism:

1. Opposite sides are congruent
Calculating the Surface Area of Square/Rectangular Prism 2. The area of a square/rectangle can be found using

Area = length x width

1. Front/Back = length x width U
_ < 8cm
=10cmx 8 cm \\
=80 cm? each NNNN
bcm
Complete the following: N . oam
Top/Bottom = length x width

=10cmx 6 cm
=60 cm? each
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Left Side/Right Side = length x width 2. Front/Back = length x width
=8cmx6cm =5cmx3cm
= 48 cm? each =15 cm? each
Top/Bottom = length x width
Total Surface Area =2(80 cm?) + 2(60 cm?) + 2(48 cm?) =5cmx2cm
=160 cm?+ 120 cm? + 96 cm? =10 cm? each
=376 cm?
Left Side/Right Side = length x width N 3. Front/Back = length x width RN
A= R =2cm2x30m - =12cmx 12 cm \ V 12em
—_— 2x> =6 cm? each Sem = 144 cm? each
= bcwm 12cm  12em
Total Surface Area =2(15 cm?) +2(10 cm?) + 2(6 cm?) Top/Bottom = length x width
=30 cm? + 20 cm? + 12 cm? =12cmx 12 cm

=62 cm? =144 ¢cm? each




Left Side/Right Side = length x width < 12em
=12cmx 12 cm
=144 cm? each

i2cm 12cm

Total Surface Area = 2(144 cm?) +2(144 cm?) + 2(144 cm?)
=288 cm? + 288 cm? + 288 cm?
=864 cm?
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Is there a shorter method for square prisms ?

Since all sides are the same, you have 6 sides with the same
area.

Each Side = length x width
=12cmx 12cm
=144 cm?

Total Surface Area = 6 x (Side Length)
=6 (144 cm?)
=864 cm?

Cq\eu\q+< —\—\f\< SUV‘Fqct aVza O‘F +L\°
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Finding the Surface Area of a Composite Object




A composite object is made from 2 or more objects.

To find the surface area of a composite object, imagine dipping the
object in paint. The surface area is the area of all the faces covered
in paint. The overlap is not painted. Therefore, the overlap is not
part of the surface area.
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area of the larger prism.

A. Step 1. Calculate the surface 10m

Front/Back = length x width
=10mx6m
=60 m? each

6m

Top/Bottom = length x width
=10mx5m
=50 m? each

6m

75m

Left Side/Right Side = length x width 10m
=6mx5m
=30 m? each

Total Surface Area = 2(60 m?) + 2(50 m?) + 2(30 m?)
=120 m?+ 100 m? + 60 m?
=280 m?

Step 2. Calculate the surface area of the smaller prism.

Front/Back = length x width
=6mx2m
=12 m? each

Top/Bottom = length x width
=6mx2m
=12 m? each




Total Surface Area =2(12 m?) +2(12 m?) + 2(4 m?)

Left Side/Right Side = length x width
=2mx2m
=4 m? each @ﬁm

=24 m?+24 m>+ 8 m?
=56 m?
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Step 3. Calculate the overlap.
= length x width om
=6mx2m -

=12 m?

Step 4. Calculate the surface area of the composite object.

Surface Area of Composite Object @em
5m
2m

= SA large prism + SA small prism - 2(overlap)
=280 m?+ 56 m? - 2(12 m?)

=280 m?+ 56 m? - 24 m?

=312 m?

TSA=SA +SA, - O"""\PSJ
— 22w +22% +2wh -

7
. ()8 +2 (53 (&) '-‘
= 2()6)(5)"‘2 1o, +2 ‘iﬁ'
o O+ V2o + 60O o
280 m 2

= 2 2w+2fvn+2wh
S A =2 (6)723 +2[s)(:)+2(2)(73

oy+24d+ 3

S6om”
Ou«-wh?'- Ao = Lxw =

=SA, +5A, — axva'q?
2 %0 +—56—Z(”'3
250+56—-24

212w

Ny

6x2 =12m?

T5 A

I

ol

10
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B. Step 1. Calculate the surface area of the larger prism.

Front/Back = length x width
=20mx 15m
=300 m? each

5m

Top/Bottom
=20mx 15m
=300 m? each

15m

= length x width Iom

Left Side/Right Side = length x width
=15mx15m
=225 m? each

o
1om I
5
s

Total Surface Area = 2(300 m?) +2(300 m?) + 2(225 m?)
=600 m? + 600 m? + 450 m?
=1650 m?

Step 2. Calculate the surface area of the smaller prism.

Front/Back = length x width
=10mx5m
=50 m? each

Top/Bottom = length x width
=5S5mx5m
=25 m? each

5m

15m

15m

11
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Left Side/Right Side = length x width
=10mx5m
=50 m? each -

Total Surface Area =2(50 m?) + 2(25 m?) + 2(50 m?)
=100 m?>+ 50 m? + 100 m?
=250 m?

Step 3. Calculate the overlap.

Overlap = length x width
=5mx5m o
=25m?

15m

Step 4. Calculate the surface area of the composite object.

5m

Surface Area of Composite Object

15m

= SA large prism + SA small prism - 2(overlap)
=1650 m?+ 250 m? - 2(25 m?) tom
=1650 m?+ 250 m? - 50 m?

= 1850 m?

C. Step 1. Calculate the surface area of the larger prism.

Each Side = length x width oS
=30cmx 30 cm =
=900 cm? 30cm

Total Surface Area = 6 x (Side Length) S
=6 (900 cm?)
= 5400 cm?

10cm
10cm

12
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Step 2. Calculate the surface area of the smaller prism.

Front/Back = length x width o5
=20cmx 10 cm =
=200 cm? each 30cm y I NE: Aoem

’30cm

Top/Bottom = length x width
=20cmx 10 cm
=200 cm? each

Left Side/Right Side = length x width
=10cmx 10 cm
=100 cm? each

=
10cm
30cm
! m 10w

30cm

Total Surface Area =2(200 cm?) + 2(200 cm?) + 2(100 cm?)
=400 cm? + 400 cm? + 200 cm?
=1000 cm?

Step 3. Calculate the overlap.

Overlap = length x width
=10cmx 10 cm
=100 cm?

Step 4. Calculate the surface area of the composite object.
Surface Area of Composite Object

= SA large prism + SA small prism - 2(overlap)
= 5400 cm? + 1000 cm? - 2(100 cm?)

= 5400 cm? + 1000 cm? - 200 cm?

= 6200 cm?

13
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CTalecvlate the S A of The ‘c"‘_P.:.AEbA\i.'ST__.E_?.} I D. Step 1. Calculate the surface area of the larger prism.
a)
| 2en |4 gm A, ... Each Side = length x width ~bcn
=6cmx6cm i
3cm =36 cm’ 6cm ‘,:—- T |2em
5.cm é‘cm 2em 2em
Total Surface Area = 6 x (Side Length)
=6x (36 cm?)
=216 cm?
Step 2. Calculate the surface area of the smaller prism. Step 3. Calculate the overlap.
Each Side = length x width g sl Overlap = length x width
=2cmx2cm : =2cmx2cm
=4 cm? bem L7 Jeem =4 cm?
Gem 2cm 2¢m

Total Surface Area = 6 x (Side Length)
=6 x (4cm?)
=24 cm?
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Step 4. Calculate the surface area of the composite object. E. A loading dock is attached to one wall of a warechouse. The
em exterior of the buildings is to painted at a cost of $2.50/m>. How
. . : much will it cost to
Surface Area of Composite Object el L o paint the buildings? o
= SA large prism + SA small prism - 2(overlap) gc‘r; e 2em Warehouse 30m
=216 cm? + 24 cm? - 2(4 cn?) Will the bottom of the v
=216 cm? + 24 cm? - § cm? warehouse and loading " " Londingbud
S o il
=932 cm? dock be painted? No m o »on
“Front
Step 1. Calculate the surface area of the warehouse to be painted. eft Side/Right Side = length x width o
=20 30 3om
Front/Back = length x width 30m oM _ 60 (;nrrii eaclllll . s |
— 20 mx 20 m Warehouse_ 30m m| . ) Y 0m
=400 m?2 each - Loading Dock 1om Front
20 i
m{ e L 20m [otal Surface Area = 2(400 m2) + 2(600 m?) + 2(600 m?)
Front =800 m2+ 1200 m? x\2po

Top/Bottom = length x width
=20mx 30 m
=600 m2 each

= 3200 m2




Section 1.3SurfaceAreaofObjectsMadefromRightRectangularPrismsWebPa@=taliieb04k2019

Front/Back = length x width 30m,

=30mx 10m

Warehouse

20m| Bl 1.

Top/Bottom = length x width Front
=30mx20m
=600 m2

Step 2. Calculate the surface area of the loading dock to be painted.

30m

" Loading Dock
=300 m2 each " 1om

20m

Left Side/Right Side = length x width
=20mx 10 m |
=200 m? each N N o

ont

Total Surface Area = 2(300 m2) + 2(600 m?)+ 2(200 m?)
=600 m2+ 1200 m2+ 400 m2

=2200 m?

Step 3. Calculate the overlap.

Overlap = length x width s0m
=20mx 10m mii’? o

ront

Step 4. Calculate the surface area of the composite object.
Surface Area of Composite Object
= SA large prism + SA small prism - 2(overlap) - Roofs - Ground
T 3200 "+ 100 W ~2(200u2) - 2{600n7) —2(600wY)
= H200 +1200 -HOO -1100 -\20p
— 2600 m*+
—~——————— e ——————]
Cost = 2w600x $2.50
= 3? L5500

16
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Practice Exercises: p. 31 #8a & p.46 #16a,b.

17



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17

