Unit 7

Surface Area and Volume

Lesson Outline

Grade 10 Applied

BIG PICTURE

Students will:

e perform everyday conversions between the imperial system and the metric system to solve problems involving surface

areas and volumes of three-dimensional figures as they apply to a variety of occupations.

Day Lesson Title

Math Learning Goals

Expectations

1, 2 | For Good Measure

Brainstorm situations where students have seen and used the
imperial system.

Group units taken from the imperial and metric system as
measures of mass, volume, length, or temperature.

Take measurements around the school using the imperial system.
Discover unit relationships within the imperial system.

Perform everyday conversion of length and volume, within the
imperial system, using a variety of methods, e.g., conversion
table.

MT3.01, MT3.02

CGE 7f

3 | Estimates and
Conversions

Identify the best metric estimate of an object.

Identify the best imperial estimate of an object.

Associate common objects with measure, e.g., given one object,
suggest the most appropriate imperial measure to use.

Construct a conversion table, e.g., create posters that display
conversion factors, for conversions between imperial and metric
measures.

MT3.02

CGE 71, 7i

4 | Proposing the Park

Conduct placemat activity to access students’ prior knowledge of
perimeter and area.

Solve problems relating to the perimeter and area of plane figures
in the context of an occupation, using imperial measure when
appropriate.

Solve composite perimeter and area problems, using imperial
measure, as appropriate.

MT3.01

CGE 4b

5 | Job Opportunity

Solve area and perimeter problems that require conversions
between the imperial and metric system.

MT3.01, MT3.02

CGE 4b

6 | Is the Net Up or Determine the surface area of a pyramid through investigation, ~ |MT3.03
Down? e.g., use the net of a square-based pyramid to determine that the

surface area is the area of the square base plus the areas of the CGE 5b

four congruent triangles.

7 |It’s About Surface
Area

Find the surface area of several objects.
Relate surface area to finding the area of composite 2-D shapes.
Discuss nets, introduce software, e.g., TABS+, to draw nets.

MT2.03, MT3.04

CGE 3¢, 5a

8 | Problems Involving the
Surface Area of Prisms
and Pyramids

Solve problems relating to the surface area of prisms and
pyramids, e.g., provide students with the dimensions of a local
landmark and ask them to calculate the amount of paint that
would be need to be applied to the exterior.

Discuss the use of the Pythagorean theorem to solve volume and
surface area problems.

MT2.03, MT3.04

CGE 4b

TIPS4RM: Grade 10 Applied: Unit 7 — Surface Area and Volume (August 2008)

7-1



Day

Lesson Title

Math Learning Goals

Expectations

Firing on All Cylinders

Review formulas for the circumference and area of a circle which
will be needed to solve problems involving the surface areas of
cylinders.

Solve problems requiring the surface area of cylinders.

MT3.04

CGE4b, 5b

10

Surface Area of
Combined Shapes

Solve surface area problems involving prisms, pyramids, and
cylinders, including combinations of these figures, using the
metric or imperial system, as appropriate.

MT3.04

CGE 4b

11,
12

Shapes To Go!

Pump Up the Volume

Activate prior knowledge about volume.

Solve problems involving the volume of prisms, pyramids,
cylinders, cones, and spheres, including combinations of these
figures, using the metric or imperial system, as appropriate,

e.g., provide students with the dimensions of a helium balloon and
have them calculate the volume of gas needed to inflate it.

MT3.04

CGE 5b

13

Solving for a Variable
in Measurement
Problems

Activate prior knowledge about the concepts of a variable and
solving for a variable in the first degree.

Determine the value of a variable in the first degree in the context
of a problem, using a measurement formula.

Solve related problems.

MT1.01, MT1.02,
MT3.04

CGE 5b

14—
16

Design Project

Choose a project such as: Design and create a three-dimensional
package for an object of your choice, measurements in the
imperial and metric system to be included or research and report
on three careers in Ontario that use the imperial system of
measurement.

Present to the class a sample from another discipline that requires
the use of the imperial system of measure, e.g., building, cooking,
sewing.

Explain the reason for the need to use imperial measure.

Work on the project.

Present their projects to the class.

MT3.01, MT3.02,
MT3.04

CGE 3e, 4b, 4f, 5b,
Se

17

Summative
Assessment

Note: A summative performance task is available from the members
only section of the OAME web site www.oame.on.ca

18

Jazz Day
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Unit 7: Day 1 : For Good Measure

MFM2P

Minds On: 15

Action: 40

Consolidate:20

Total=75 min

Description/Learning Goals

« Brainstorm situations where students have seen and used the imperial
system.

« Group units taken from the imperial and metric systems as measures
of length, area, or volume.

« Take measurements around the school using the imperial system.

Materials

o Measuring tapes with
imperial units (in., ft.)

e Yard sticks

o Calculator

«BLM7.1.1, BLM 7.1.2,
BLM 7.1.3

« Set of “Imperial Cards”
per pair

Assessment
Opportunities

. Minds On...

Whole Class/Pairs 2> Exploration
Hand out to each pair of students a set of “Imperial Cards” (BLM 7.1.3).
Students will sort the cards and complete the table on BLM 7.1.1.

On the blackboard (or similar place, e.g. interactive white board), have the
words and symbols for various types of imperial units (inch, foot, yard, mile,
square inch, square foot, square yard, square mile, cubic inch, cubic foot,
cubic yard, cubic mile, ounce, pound).

Prepare a table on the board with the following headings: LENGTH, AREA,
VOLUME, and MASS. Ask students, in pairs, to fill in the table from BLM
7.1.1. As they are putting the units in the appropriate columns, students must
also state an object that could be measured using that specific unit, e.g. Feet
(extension cord).

As a whole class, share their sorted units of measure and examples.

! Action!

Pairs 2 Investigation
Students will be measuring the common items around the classroom/school
stated in BLM 7.1.2 using the imperial system.

Students will investigate using the imperial measuring devices, as well as a
calculator to fill in BLM 7.1.2.

Mathematical Process (Selecting Tools and Computational Strategies)/
Observation/ Anecdotal Comments: Observe the students’ technique with
using imperial measuring devices and their choice of units when measuring
the objects.

)

Consolidate
Debrief

Whole Class - Communication

Students will be asked to fill in a Master Table of BLM 7.1.2 at the front of
the class. More than one student can be chosen for each item to compare and
to look for discrepancies, which may trigger a class discussion.

Initiate a discussion about the importance of estimating measurements in the
real world. Direct students to focus on careers they may be familiar with, such
as carpentry, architectural design, engineering, etc.

Be sure that
students are familiar
with the area
formula for a
rectangle (A =1 x w)
and the volume
formula for a
rectangular prism
(V=Ixwxh).

Home Activity or Further Classroom Consolidation

Students will write a reflection on their ability to estimate measurements in
imperial and metric units. They should consider the following questions:
How did you go about estimating the given measurements?

Did your estimates become more accurate with practice, why or why not?
Were you surprised by the accuracy or inaccuracy of your estimates?

How will your improved estimation skills help you in your everyday life?
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7.1.1: Imperial Measurements

Refer to the many different measuring units on the board at the front of the room. Your job is to take
those measurement units and place them in the appropriate column below. Don’t forget to also
write the name of an object that could be measured in that unit beside the unit.

Length Area Volume Mass
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7.1.2: Measure This!

In the following table you will see many common school items. Your job is to estimate what you think
the measurement of that item will be and then measure the item with the devices that are provided.
It's important that you take a really good estimate before you measure. To keep things simple, you
can estimate to the closest % unit (for example, if you are estimating the length of your arm, you might
guess 1 s feet, 2 feet or 2 V2 feet).

ITEM ESTIMATE ACTUAL

Classroom Door Height ft. ft.
Blackboard Height ft. ft.
Blackboard Width vd. yd.
Textbook Width

in n
Textbook Thickness

in in
Volume of Locker 3 ft.

L"> height ft. ft.
L‘,’> width ft ft.
£>depth ft. ft.

Length from your classroom
door to the door next door. yd. yd.
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7.1.3: Imperial Cards

Cut cards (one set), shuffle and place in an envelope.

inch foot yard
mile square inch square foot
square yard square mile cubic inch
cubic foot cubic yard cubic mile
ounce pound gallon
ton acre pint
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Action: 40

Consolidate:20

Total=75 min

« Perform everyday conversions of length and volume, within the imperial
system, using a variety of methods, e.g. Conversion table.

Unit 7: Day 2 : For Good Measure MFM2P
_ Description/Learning Goals Materials
Minds On: 15 |, piscover unit relationships within the imperial system. *«BLM 7.2.1,
BLM 7.2.2

(teacher notes)

Assessment

Opport

unities

. Minds On...

Whole Class 2 Discussion/Demonstration

Introduce the story “Flatland” by Edward Abbott to the class. This could
either be an excerpt from the movie by the same name (released 2007), the
book or a book website.

Students as a whole class will discuss the lines, 2-dimensional shapes and 3-
dimensional objects and how these are measured.

Pose Questions: What is AREA? What is VOLUME? What’s the difference
between area and volume? Why do we use a unit like feet to measure the
distance from one end of the class to the other, but we use squared feet to
measure the area of the classroom floor and we use cubic feet to measure the
amount of water that it would take to fill the entire classroom?

http://www.geom.uiu
c.edu/~banchoff/Flat
land/

. Action!

Pairs /Individual = Investigation

On the board, have the following units DRAWN to scale and clearly labeled
(inch, foot, yard, square inch, squared foot, squared yard, cubic inch, cubic
foot, cubic yard ).

Distribute BLM 7.2.1 and have students fill in the estimate portion of the
table individually and then compare their estimates with a partner.

Mathematical Process (Representing)/Observation/Anecdotal Comments:

Circulate the classroom and observe student estimates. Questions can be
asked.

Teacher Tip:
Construct a model of
a cubic yard with
yard sticks and a
cubic foot with 12”
rulers. Many dice
measure approx.
one cubic inch.

! Consolidate
Debrief

Whole Class = Sharing

Create a master of BLM 7.2.1 using chart paper (or something similar). Take
up BLM 7.2.1 asking students to share their estimates (more than one student
can give an estimate for each conversion).

Reveal actual measurement conversions and have students copy them into
their copy of BLM 7.2.1. The class will now have two conversion tables for
referencing — their own personal one and the chart paper that can be posted in
the classroom.

Refer to BLM 7.2.2
(teacher notes) for
actual measurement
conversions.

Students can refer
to the units drawn
on the board.

Home Activity or Further Classroom Consolidation

Pose the following question:

There are only three countries that have not adopted the standard metric units
of measurements: Liberia, Myanmar and the U.S.A. The United States, for
example, uses the imperial units of measurement. Research the advantages
and disadvantages of using the imperial and metric units of measurements.
From your findings, state whether you think the world should use only the
metric system. Explain why or why not?
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7.2.1: Imperial Decisions

Fill in the following table by completing the ESTIMATE column first. When you have finished filling in
the middle column, the actual conversions will be revealed.

IMPERIAL CONVERSION ESTIMATE ACTUAL

Inches to Feet in =1 ft
How many inches are in ONE foot? ' '

Feet to Yards

ft. =1 yd.
How many feet are in ONE yard?

Square inch to Square foot

. . P2 2
How many square inches are in a in“=1ft
square foot?

Square foot to Square yard

How many square feet are in ONE _ ft=1yd?
square yard?

Cubic inch to Cubic foot

How many cubic inches are in ONE in® =1 ft°
cubic foot?

Cubic foot to Cubic yard

How many cubic feet are in ONE _ f=1yd®
cubic yard?
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7.2.2: Imperial Decisions - Teacher Notes

IMPERIAL CONVERSION ESTIMATE ACTUAL

Inches to Feet PO
12in. =1 ft.
How many inches are in ONE foot?

Feet to Yards

3ft.=1yd.
How many feet are in ONE yard?

Square inch to Square foot

How many square inches are in a 144 in® = 1 ft*
square foot?

Square foot to Square yard

How many square feet are in ONE 9 ft* =1 yd?
square yard?

Cubic inch to Cubic foot

How many cubic inches are in ONE 1728 in® = 1 ft°
cubic foot?

Cubic foot to Cubic yard

How many cubic feet are in ONE 27 ft =1 yd®
cubic yard?
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clearly labeled on the board or on chart paper. Point out everyday items in
the classroom (e.g. textbooks, windows, door, filing cabinet, etc.)

Pose Questions: Which one of these units on the board would be best to
describe the height of the door? Which one of these units at the front would
be best to describe the amount of space in this classroom?

Students will work on BLM 7.3.2 in pairs. Together they will fill in the
middle column of the table. Make sure to go through the example provided in
the first row highlighted in blue. The value in the middle column is an
estimate and therefore may or may not be the correct answer.

Mathematical Process (Selecting Tools and Computational Strategies)/
Observation/Anecdotal Comments: Observe students to ensure they are
properly selecting the appropriate tools for the given measurements. Take
note of their ability to take accurate measurements with the selected tool.

Unit 7: Day 3 : Estimates and Conversions MFM2P
_ Description/Learning Goals Materials
Minds On: 10 | , Identify the best metric estimate of an object. o Chart Paper
) « Identify the best imperial estimate of an object. (opt.)
Action: 30 | . Associate common objects with measure, e.g. given one object, suggest the «BLM 7.3.1,
most appropriate imperial measure to use. BLM7.3.2,
Consolidate:35 | , Construct a conversion table, e.g. create posters that display conversion factors, | BLM7.3.3,
for conversions between imperial and metric measures. BLM 7.3.4.
(teacher notes),
BLM 7.3.5
Total=75 min (checklist)
Assessment
Opportunities
Il Minds On... [ gmall Heterogeneous Groups - Exploration
Discuss the historical origin of common length measurements. What is a
foot? What about a furlong? A metre?
In groups, students will determine their own inch, foot, yard, etc. using BLM
7.3.1 as a guide. Students may come up with their own measurement units.
. Action! Pairs/Whole Class - Investigation
Have many different units — both metric and imperial - DRAWN to scale and Teacher Tip:

Construct models of
the cubic units to
show the class.

Encourage students
to elaborate on their
answers and explain
why they chose one
unit over another.

Consolidate
Debrief

Whole Class > Discussion

With the whole class, get students to fill in the ESTIMATE column of the
table on the board or on chart paper. When they have completed their task,
reveal the actual conversions.

While students are copying down the actual conversions, a Master version of
BLM 7.3.2 can be filled out on the chart paper. This can be posted in the
room and used as a reference conversion table. Students should now have
their own completed conversion table, BLM 7.3.2.

Refer to BLM 7.3.4
(teacher notes) for
actual measurement
conversions.

Concept Practice

Further Classroom Consolidation

Distribute BLM 7.3.3 to each student and go over the Ratio Method for
converting units (there are two examples to go over). Students can then work
on the questions in BLM 7.3.3 on their own.

Students can use their newly created conversion table and the Ratio Method
to do their own conversions from metric to imperial and vice versa.

Mathematical Process (Problem Solving)/Assignment/Checklist: BLM
7.3.3 can be collected and used as formative assessment. Students can also be
given similar questions on a unit test or quiz.

Refer to BLM 7.3.5
for checklist.
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7.3.1: Body Parts

INCH

FOOT

YARD

HAND

CUBIT

Originally was the length of three barley grains placed end to end. Distance from
tip of thumb to first knuckle, or from first to second knuckle on index finger.

My INCH = INCHES
Length of foot from longest toe to heel

My FOOT = INCHES

Distance from tip of nose to end of thumb with arm outstretched (cloth merchants,
King Henry 1)

My YARD = INCHES
Width of one hand, including the thumb (height of horses)

My HAND = INCHES

Length from point of bent elbow to middle fingertip (Egyptian pyramids, Noah's
ark)

My CUBIT = INCHES

BRACCIO ltalian for "an arm's length" (Da Vinci's parachute)

FATHOM

PACE

My BRACCIO = INCHES

From the Anglo-Saxon word for "embrace," it was the length of rope held between
two hands with the arms outstretched. (sailors)

My FATHOM = INCHES

Length of a single step. In Roman times one pace was a double step, and our
MILE came from the Latin mille passuum, meaning 1000 paces.

My PACE = INCHES
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7.3.2: A Question of Converting

CONVERSION ESTIMATE ACTUAL

Centimetres to Inches

3 cm = 1in.
How many cm are in ONE inch?
Centimetres to Inches .
cm=1in.
How many cm are in ONE inch?
Decimetre to Feet_ dm =1 ft.
How many dm are in ONE foot?
Meters to Yards _
_ m =1 yd.
How many meters are in ONE yard?
Cubic centimetres to Cubic inches om® = 1 in3
How many cubic cm are in ONE cubic inch?
Meters to Feet _
_ m =1 ft.
How many meters are in ONE foot?
Meters to Yards _
_ m =1 yd.
How many meters are in ONE yard?
Squared centimetres to Square inches , ,
How many squared cm are in ONE square __cm"=1in

inch?

Squared meters to Squared feet

How many squared meters are in ONE m? =1 ft*
square foot?

Squared meters to Squared yards

How many squared meters are in ONE _ mP=1yd
squared yard?

Meters cubed to Yards cubed

How many cubic meters are in ONE cubic _ m=1yd
yard?

Cubic decimetres to Cubic feet

_ _ _ dm?® =1 ft°
How many cubic dm are in ONE cubic foot?
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7.3.3: Convertible Numbers

Let’s practice converting some numbers from metric to imperial units (and vice versa).

How many meters are there in 13 yards? feeeeneeeeee e re e e a e e e ae e e tae e e aaeens .
: This is a technique called the Ratio

1. yards : meters i Method of converting. It consists of
i three steps:
2. 1 : 0.9144 1. Set up a ratio in words.
X 13@ x 13 2. Use the conversion table
3. 13 : 3. Create equivalent ratio

..................................................................

0.9144 x 13 =11.8872

Therefore there are about 11.89 meters in 13 yards.

Let’s try another!
How many squared inches are there in 9 squared centimetres?

Ratio > inches? : cm?

Conversion > 1 : 6.45

Factor ? x 1.395
Equivalent 9

Ratio >

1 x 1.395 = 1.395 in?
Therefore there are 1.395 in?in 9 cm?.
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7.3.3: Convertible Numbers (Continued)

Try the following conversions using your conversion table and the Ratio Method (or any method of
your choice).

If you bought a 24 foot ladder, how
many meters would it be?

How many squared feet is a house that
measures 42 squared meters?

If a bag of salt holds 150 cubic inches,
how many cubic centimetres does it
hold?

The length of a CFL football field is 160
yards from end-zone to end-zone. How
many meters long is the field?

Joe is 1.75 meters tall. How many feet
tall is Joe?

One can of paint is enough to paint 500
squared feet. How many squared
meters can you paint with this one can?

TIPS4RM: Grade 10 Applied: Unit 7 — Surface Area and Volume (August 2008)

7-14



7.3.4: A Question of Converting - Teacher Notes

CONVERSION ESTIMATE ACTUAL

Centimetres to Inches

3 2.54cm=1in.
How many cm are in ONE inch?
Centimetres to Incl:hes . 254 cm=1in.
How many cm are in ONE inch?
Decimetres to Feet 3,048 dm = 1 ft.
How many dm are in ONE foot?
Meters to Yards . 0.9144 m = 1 yd.
How many meters are in ONE yard?
Cubic centimetres to Cubic inches , ,
How many cubic cm are in ONE cubic 16.39 cm”=11in
inch?
Meters to Feet 0.3048 m = 1 ft.
How many meters are in ONE foot?
Meters to Yards 0.9144 m =1 yd

How many meters are in ONE yard?

Squared centimetres to Square inches

How many squared cm are in ONE 6.45 cm’ = 1 in’
square inch?

Squared meters to Squared feet

How many squared meters are in ONE 0.0929 m* = 1 ft?
square foot?

Squared meters to Squared yards

How many squared meters are in ONE 0.84 m*= 1 yd?
squared yard?

Meters cubed to Yards cubed

How many cubic meters are in ONE 0.76 m* =1 yd®
cubic yard?

Cubic decimetres to Cubic feet

How many cubic dm are in ONE cubic 28.32 dm’ = 1 ft’
foot?
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7.3.5: Checklist

The following checklist can be used to gauge student progress and understanding of imperial and
metric unit conversions.

Estimates and Conversions Name Class

O O

0 o B

O

Student is comfortable using the Ratio Method when converting units

Student can complete the activity with minimal dependence on the teacher and/ or
peers

Student is able to use proper mathematical vocabulary

Work is neat, organized and legible

Few mistakes are made throughout students’ work

Student is able to show the process involved in converting and calculating each
problem solution

Student shows a clear understanding of the concepts introduced and practiced in class

Estimates and Conversions Name Class

O ad

O Ooo

O

Student is comfortable using the Ratio Method when converting units

Student can complete the activity with minimal dependence on the teacher and/ or
peers

Student is able to use proper mathematical vocabulary

Work is neat, organized and legible

Few mistakes are made throughout students’ work

Student is able to show the process involved in converting and calculating each
problem solution

Student shows a clear understanding of the concepts introduced and practiced in class
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Unit 7: Day 4:

Proposing the Park

MFM2P

Description/Learning Goals

Materials

Minds On: 15 |, Conduct placemat activity to access students’ prior knowledge of perimeter and | * F ormula Sheet
_ area. « Interactive
Action: 40 | ¢ Solve problems relating to the perimeter and area of plane figures in the White Board or
. context of an occupation, using imperial measure when appropriate. data/ overhead
Consolidate:20 . . - . projector (opt.)
e Solve composite perimeter and area problems, using imperial measure, as
. «BLM 74.1,
appropriate.
. . . BLM 7.4.2,
e Solve area and perimeter problems that require conversions between the BLM 743
imperial and metric system. BLM 7.4.4
Total=75 min (rubric)
Assessment
Opportunities

. Minds On...

Small Groups 2 Exploration

Students will complete the placemat activity using BLM 7.4.1 to activate
prior knowledge of perimeter and area.

Students will complete BLM 7.4.2 if necessary to review conversions and to
use for problem solving. Alternatively, they may use their chart, BLM 7.3.3
and the classroom chart created in that lesson.

Introduce the next activity, BLM 7.4.3. Connections can be made to
landscaping related careers and how mathematics is used in the field.
Students may need to review the Pythagorean Theorem as it pertains to right
angle triangles.

Landscape Architect
career information
http://www.collegegr
ad.com/careers/proft
02.shtml

Teacher Tip:

. Action!

Small Homogeneous Groups - Guided Exploration

Place students in homogeneous groups. Before beginning, the students should
look over the drawing of the park. Emphasis should be placed on reading and
interpreting the dimensions of the drawing.

Groups start working on part A from BLM 7.4.3. Most students will draw
two vertical lines to create two triangles, a semi-circle and a rectangle.
However, you may have students draw one vertical line to create a trapezoid,
semi-circle and triangle. As a result, they may not need all of the squares
provided to complete the task in BLM 7.4.3.

Students will then move on to part B from BLM 7.4.3. Circulate to make sure
that students are not adding all three sides of triangles if they only need two
or if they are including the diameter of the semi-circle.

Mathematical Process (Selecting Appropriate Tools and Strategies)/
Content Expectations/ Rubric: Assess whether students are able to select
the appropriate strategy when choosing the number of sides to include in the
perimeter calculation of a composite function. Also, they should recognize
that many plane figures could be a compilation of several basic shapes.

Use an overhead of
the drawing or
display the drawing
on an interactive
white board and
have students
demonstrate the
different dimensions
using their pencil or
fingers.

The radius of the
semi-circle is in feet;
students need to
convert to yards.

Discuss that you
can’t buy partial rolls
of sod or partial
hedges; therefore
the students need to
round up to the
nearest roll and/or
hedge.

Refer to BLM 7.4.4

Consolidate
Debrief

Whole Class = Sharing
As a whole class, have students share their strategies and solutions.
Solution: 312 rolls of sod and 216 hedge plants.

Have students complete part C, the cost. You may want to take up or have
them submit selected parts of the activity at the end of class.

for rubric

Circulate to make
sure students are
dividing 216 by 3

prior to finding the
cost of the hedge.

Concept Practice

Home Activity or Further Classroom Consolidation
Students will complete BLM 7.4.2. Students will also need to finish BLM
7.4.3 if necessary.
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7.4.1: Placemat: Perimeter and Area

Perimeter

Area

...................................................................................................................................................
.

: For more information, examples and support on how to administer a placemat activity refer to
: either of the following resources:

Think Literacy: Cross-Curricular Approaches, Grades 7-10
: Small Group Discussions: Place Mat
: MATHEMATICS (pgs. 66-71)

http://oame.on.ca/main/files/thinklit/PlaceMat2.pdf

...................................................................................................................................................
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7.4.2: Let’s Convert!

Part A: Complete the conversions in the chart below

1in cm
1 ft cm
1ft° cm?
1 m (100 cm) in
1m ft
1 m? ft?
1 yds ft
1 yds? ft?
1 kg Ibs

1 kg grams

kg 1 lbs

1t cm?®
1m? cm?®
1m ft®
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7.4.3: Proposing the Park

Sham City, has asked your

landscaping company to submit a Sidewalk
proposal estimating the cost of

completing the construction of a

memorial park. Your company needs PARK

to sod the park as well as plant a small
hedge along the inside of the paved
sidewalk that is located around the
parks’ perimeter.

Project A: The Sod

Below is a sketch of the park with its corresponding dimensions. Note that the uniform paved sidewalk
surrounding the green space is 1.5 yards wide.

19 yards

To determine the amount of sod required, you will need to find the total area of the park.
Since you know how to find the areas of basic shapes (e.g. circles, rectangles and triangles), you
should try to break up the park into basic shapes and determine the areas of each.

1. Examine the inside area that is to receive sod. Draw line segments that will break up the field
into basic shapes (you may have duplicated shapes).
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7.4.3: Proposing the Park (Continued)

2. Draw the basic shapes in the space below. Be sure to include the dimensions of each shape.
You may or may not use all of the space provided below.

Basic Shape 1:

Basic Shape 2:

Basic Shape 3:

Basic Shape 4:

3. Determine the area for each of your basic shapes drawn above, to 1 decimal place.

Area Basic Shape 1:

Area Basic Shape 2:

Area Basic Shape 3:

Area Basic Shape 4:
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7.4.3: Proposing the Park (Continued)

4. Calculate the total area of the park that will receive sod, to 1 decimal place. State your solution
using the following units:

(i) square feet

(ii) square meters

5. If each roll of sod covers 16 square feet, how many rolls of sod need to be ordered to complete
the job.

6. Sham City must use a special fertilizer for their grass to grow due to their northern climate. This
fertilizer comes in 15lb bags that cover 250 m? of new laid sod. How many bags of fertilizer will
be required to cover the lawn?

Project B: The Hedge

To determine the total amount of hedging needed, we need to calculate the total perimeter of the
park. Recall that the small hedges are to be planted along the inside of the path
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7.4.3: Proposing the Park (Continued)

1. In the spaces below, draw the basic shapes that were found in Part A.

Basic Shape 1:

Basic Shape 2:

Basic Shape 3:

Basic Shape 4:

2. Using a different colour pencil, highlight the sides of each shape that will receive hedging.

3. In the spaces below, calculate the length of each coloured side you found in the previous

question (Question 2 above).

Perimeter Basic Shape 1:

Perimeter Basic Shape 2:

Perimeter Basic Shape 3:

Perimeter Basic Shape 4:
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7.4.3: Proposing the Park (Continued)

4. Find the total perimeter of the park that is to receive hedging. State your solution using the
following units:

(i) feet

(ii) meters

5. If each ‘hedge plant’ takes up 1.5 feet, how many ‘hedge plants’ are needed to surround the park?

Part C: The Cost

The local nursery is selling the exact hedge you have chosen for the park. The sale price for the
hedge is $12 per linear meter. Also, the sod price is $2.50 for a roll. If you have to pay 13% tax, what
would be the total cost for the sod and hedge?
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7.4.4:

Proposing the Park - Rubric

Thinking-‘Reasoning and Proving’

Criteria

Level 1

Level 2

Level 3

Level 4

Degree of clarity
in explanations
and justifications

Explanations and
justifications are
partially understandable

Explanations and
justifications are
understandable by me,

Explanations and

justifications are clear

for a range of

Explanations and
justifications are
particularly clear and

in reporting but would likely be audiences detailed
unclear to others
Making Justification of the Justification of the Justification of the Justification of the
inferences, answer presented has a | answer presented has answer presented has | answer has a direct
conclusions and limited connection to the | some connection to the | a direct connectionto | connection to the
justifications problem solving process | problem solving the problem solving problem solving
and models presented process and models process and models process and models
presented presented presented, with
evidence of reflection
Application-‘Connecting’
Criteria Level 1 Level 2 Level 3 Level 4
Make connections | Makes weak Makes simple Makes appropriate Makes strong
among connections connections connections connections
mathematical
concepts and
procedures
Relate Makes weak Makes simple Makes appropriate Makes strong
mathematical connections connections connections connections
ideas to situations
drawn from other
contexts
Communication-‘Communicating’
Criteria Level 1 Level 2 Level 3 Level 4

Ability to read and

Misinterprets a major

Misinterprets part of the

Correctly interprets

Correctly interprets the

interpret part of the information, information, but carries the information, and information, and makes
mathematical but carries on to make on to make some makes reasonable subtle or insightful
language, charts, | some otherwise otherwise reasonable statements statements

and graphs reasonable statements statements

Correct use of Sometimes uses Usually uses Consistently uses Consistently and

mathematical
symbols, labels,
units and
conventions

mathematical symbols,
labels and conventions
correctly

mathematical symbols,
labels and conventions
correctly

mathematical
symbols, labels and
conventions correctly

meticulously uses
mathematical symbols,
labels and conventions,
recognizing novel
opportunities for their
use

Appropriate use of
mathematical
vocabulary

Sometimes uses
mathematical
vocabulary correctly
when expected

Usually uses
mathematical
vocabulary correctly
when expected

Consistently uses
mathematical
vocabulary correctly
when expected

Consistently uses
mathematical
vocabulary correctly,
recognizing novel
opportunities for its use
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Small Heterogeneous Groups - Exploration

Students will meet with their groups and revisit the activity ‘Proposing the
Park’ from Lesson 7.4. They should be given the opportunity to check their
solutions either with other groups or with solutions posted on the board. Time
will be given for each group to correct any errors they may have made.

Unit 7: Day 5: Job Opportunity MFM2P
_ Description/Learning Goals Materials
Minds On: 10 | . Solve area and perimeter problems that require conversions between the «BLM 7.5.1,
imperial and metric system. BLM 7.5.2
Action: 40 (rubric)
Consolidate:20 | Note that Lesson 7.5 is a continuation of Lesson 7.4. As a result, these lessons
can be combined, depending on any time constraints that may exist.
Total=75 min
Assessment
Opportunities
Jl Minds on... This activity

reinforces and
develops peer
mentoring, self
assessment and
reflection abilities.

! Action!

Whole Class = Discussion

Hand out BLM 7.5.1 and introduce the new scenario. In this discussion,
emphasize that there may be some conversions of measurements from
imperial to metric and vice versa.

Small Heterogeneous Groups = Activity
In their groups, student will complete parts A and B from BLM 7.5.1.
Attempt to use the same groupings used in Lesson 7.4.

Mathematical Process (Problem Solving, Connecting & Reflecting)
/Observation/Anecdotal Comments. Observe students making the
connection that conversions of several measurements must be completed prior
to the final product being started. Pose questions asking students if their
conversions and answers are realistic given the context of the problem.

Teacher Tip:
Discuss irrigation
systems and explain
the difference
between a ‘drip’
system and a
‘soaker’ system.
See web site for
help.http://www.leev
alley.com/garden/pa
ge.aspx?c=2&p=103
83&cat=2,2280,496
57,49739

. Consolidate
Debrief

Whole Class > Report
Students will complete part C from BLM 7.5.1. Each group will submit their
proposals. See BLM 7.5.2 for rubric.

Mathematical Process (Reasoning and Proving /Communicating /
Connecting) /Assignment/Rubric. Groups will submit their ‘Job
Opportunity’ activity, including their proposal, to be assessed using the rubric
provided within BLM 7.5.2. Students will be evaluated based on their ability
to communicate their findings, make connections between a real life situation
and mathematics and provide information to back-up their conclusions.

Application

Home Activity or Further Classroom Consolidation
Assign several other problems that need conversions from metric to imperial.
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http://www.leevalley.com/garden/page.aspx?c=2&p=10383&cat=2,2280,49657,49739
http://www.leevalley.com/garden/page.aspx?c=2&p=10383&cat=2,2280,49657,49739
http://www.leevalley.com/garden/page.aspx?c=2&p=10383&cat=2,2280,49657,49739
http://www.leevalley.com/garden/page.aspx?c=2&p=10383&cat=2,2280,49657,49739
http://www.leevalley.com/garden/page.aspx?c=2&p=10383&cat=2,2280,49657,49739
http://www.leevalley.com/garden/page.aspx?c=2&p=10383&cat=2,2280,49657,49739

7.5.1: Job Opportunity

Your proposal for the memorial park in Sham City has been carefully reviewed. They were so
impressed with the plan that they have decided to also have you install an irrigation system
throughout the park. They need a cost proposal from you to see if they can afford this ‘drip’ and
‘soaker’ system in addition to the cost of the sod and hedges.

Note: You will need to refer to your answers from the previous lesson activity for Sham City to
complete this cost proposal.

Part A: The SOD

1. There is a by-law in Sham City that states that all city parks must have an underground ‘drip’
sprinkler system. The city gives you the design below that indicates approximately where the
plastic underground pipes must go.

Sprinkler Pipe

a) If pipes come in 5 m lengths, how many pipes need to be purchased for the underground
sprinkler system?

b) What will the cost be if each length costs $7.19?
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7.5.1: Job Opportunity (Continued)

c) The sod requires plenty of water for optimal growth. The ratio of 1 m® of water for every 25
m? of sod is needed daily. How many cubic meters of water are required daily for the sod to
grow?

d) If it costs the city $0.03/ft> of water, how much will it cost to water the park daily?

Part B: The Hedge

1. To make sure the hedge receives enough water, the city needs to place an underground
irrigation system that is made specifically for hedges, called a ‘soaker line’. Its price is $1.83
per linear meter. Determine the cost of the irrigation system for the hedge.

Part C: The Proposal

Complete a proposal to Sham City. Your proposal should be one paragraph. Be sure to include the
following:

The amount of sod and hedging needed in metric units

The cost of the sod and hedging.

The cost of the entire irrigation system needed for the sod and hedge.
Summarize the proposal with a total cost.

Included with your proposal paragraph should be a drawing of the park labeled in metric units. This
will be handed in to the teacher to be assessed.
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7.5.2:

Job Opportunity - Rubric

Thinking-‘Reasoning and Proving’

Criteria

Level 1

Level 2

Level 3

Level 4

Degree of clarity
in explanations
and justifications

Explanations and
justifications are
partially understandable

Explanations and
justifications are
understandable by me,

Explanations and

justifications are clear

for a range of

Explanations and
justifications are
particularly clear and

in reporting but would likely be audiences detailed
unclear to others
Making Justification of the Justification of the Justification of the Justification of the
inferences, answer presented has a | answer presented has answer presented has | answer has a direct
conclusions and limited connection to the | some connection to the | a direct connectionto | connection to the
justifications problem solving process | problem solving the problem solving problem solving
and models presented process and models process and models process and models
presented presented presented, with
evidence of reflection
Application-‘Connecting’
Criteria Level 1 Level 2 Level 3 Level 4
Make connections | Makes weak Makes simple Makes appropriate Makes strong
among connections connections connections connections
mathematical
concepts and
procedures
Relate Makes weak Makes simple Makes appropriate Makes strong
mathematical connections connections connections connections
ideas to situations
drawn from other
contexts
Communication-‘Communicating’
Criteria Level 1 Level 2 Level 3 Level 4

Ability to read and

Misinterprets a major

Misinterprets part of the

Correctly interprets

Correctly interprets the

interpret part of the information, information, but carries the information, and information, and makes
mathematical but carries on to make on to make some makes reasonable subtle or insightful
language, charts, some otherwise otherwise reasonable statements statements

and graphs reasonable statements statements

Correct use of Sometimes uses Usually uses Consistently uses Consistently and

mathematical
symbols, labels,
units and
conventions

mathematical symbols,
labels and conventions
correctly

mathematical symbols,
labels and conventions
correctly

mathematical
symbols, labels and
conventions correctly

meticulously uses
mathematical symbols,
labels and conventions,
recognizing novel
opportunities for their
use

Appropriate use of
mathematical
vocabulary

Sometimes uses
mathematical
vocabulary correctly
when expected

Usually uses
mathematical
vocabulary correctly
when expected

Consistently uses
mathematical
vocabulary correctly
when expected

Consistently uses
mathematical
vocabulary correctly,
recognizing novel
opportunities for its use
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Unit 7: Day 6 : |Is the Net Up or Down? MEM2P

Description/Learning Goals Materials
Minds On: 20 | , Determine the surface area of a pyramid through investigation (e.g. use the net | » Interactive
of a square-based pyramid to determine that the surface area is the area of the White Board

Action: 40 square base plus the area of the four congruent triangles). « Data Projector
o Computer

Consolidate:15 «BLM 7.6.1,

Total=75 min BLM 7.6.2

Assessment

Opportunities

I Minds On.. | whole Group > Exploration
Either using an interactive white board (e.g. SMART board) or a data

Complete U7.6-

Pythagorean
projector, have the class complete the activity from the GSP file called U7.6- Theoremdemo.gsp
PythagoreanTheoremdemo.gsp. This will prepare the students for the as a class.
‘Action!” section by activating prior knowledge of the Pythagorean Theorem.

. Action! Pairs 2 Investigation
Students are to complete part A from BLM 7.6.1 in pairs. Circulate to make If you have access

to an interactive
white board or a
data projector and
internet access, you
Once students have completed part A, they will move on to part B, the may want to

investigation of the surface area of the net. fjemp nstrate the ,
folding of the net

from the website

sure students are correctly identifying the 5 shapes in the net: the square and 4
identical triangles. Students should have a total sum of 85 ft*.

Ask students the following: Does the formula obtained in part B work for a http://www.mste.uiuc
rectangular prism? Introduce part A of BLM 7.6.2 and support students in -edu/pavelfjava/pyra
finding a method that will determine the surface area of a rectangular-base mid/

pyramid, such as the procedure used in part B of BLM 7.6.1. Students should

realize that a rectangular-base pyramid consists of a rectangle, and two pairs Teacher Tip:

of identical triangles, i.e. SA = (lw) + (bihg) + (' bohgy). Incorporating

manipulatives can

Mathematical Process (Connecting & Representing)/Observation/ p>) strengthen and

N . support
Anecdotal Comments: Observe students making the connection that the understanding.
surface area of a square-base pyramid is the sum of the area of the base and Using Frameworks
its triangular sides. Furthermore, take note of student connections and g;%ic;??(l;rdtshgould
formula representation of the rectangular-base pyramid. lesson.
Consolidate i i ;

. Debrief Think/ Pa!rl .Share - Practice _ Make sure students
Students will independently work on part B from BLM 7.6.2. Students will realize they need to
compare answers with a partner and discuss the strategy they chose to solve use the Pythagorean
the problem with. Peer mentoring and collaboration should be encouraged. Theorem to

calculate slant
height.

Once students have discussed their strategies and solutions, the solution can
be written on the board.

Circulate to make
sure students do not

Pairs may volunteer to share their solution and how they solved the problems. include the base of

If students went about solving the problems using different methods, the pyramid in their
encourage them to contri