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MPM1D1 
Grade 9 Academic Mathematics:  Principles of Mathematics 
 
 

Unit 1: "How Many Balloons Are Needed to Lift the House?"  [Measurement] 

Theme 1: Movie Theatre Snack Shopping: Are Consumers Getting Value? 
 
Activity 
Number 

Lesson Title & Topics Topics Homework 

1 Proportional Reasoning 
 

 

 
 

 
 

 

2 The Pythagorean Theorem 
 

SB Diagnostic of Area Shapes 
and formula 

Rope Stretchers 

Developing The Theorem 
Geometer’s Sketchpad Activity 

 

p. 423-424, #1-10 

3 Perimeter and Area  

of Composite Figures 

Various 2D Shapes Worksheet 2, 3 

Pg. 432 # 1-4, 16a, 17 

 

4 Volume of Prisms, Pyramids, 

Cones, Cylinders and Spheres  

Part I 
 

Volume of Prisms, Pyramids, 
Cones, Cylinders and Spheres  

Part II 

Carousel 

 

 
 

  Summary 

8.3 #4, 6, 9, 14a 

 

 
 

8.3 #2, 8, 11 
8.5 #1cd, 5, 8 

8.7 #1c, 5, 7 
 

5 Surface Area I 

 
 

Surface Area II 

Surface Area 

 
Poster Problem Activity 

Pictures of Each Solution 

Online 

8.3 #1a, 2b, 3b, 11 

8.4 #2, 3, 4, 6, 9, 10 
8.6 #3, 4, 7 

8.7 #7, 8, 9, 11 ,14 

 Quiz  p.472  

Chapter 8: Practice Test   
               #1-5,6,9,10 

 

6 Optimization  TI-Nspires Complete Graph and 
Table on 1.6 

 

9.2 # 2-6, 8, 9 

1.8 Review  Chapter 8 Review  

#1,3, 5b, 7, 8, 10, 13, 15 

 
Chapter 9:  

        -Review #3, 4 
        -Practice Test #1 

 

- Paper and Pencil Assessment  Pre-Chapter Review 7  
ALL 

1.10 Summative Task:  “UP”  Pre-Chapter Review 7 

ALL 
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Checklist 
 

I understand and can correctly complete questions involving: 

___ Apply the Pythagorean Theorem to right angled triangles: 

___ determine the measure of the hypotenuse given two sides of a right angle triangle. 

___ determine the measure of the side of a right angle triangle given the hypotenuse and one side.  

 

Determine the Volume and Surface Area of : 
___  Rectangular Prisms 

___  Cylindrical Prisms 

___  Triangular Prisms 
___  Right Pyramids 

___  Cones 

 

Determine the maximum area of a rectangle given a fixed perimeter or minimum perimeter of a fixed volume 

___ when the perimeter encloses 4 sides of the rectangle. 

___ when the perimeter encloses 3 sides of the rectangle. 

___ Optimal Volume of various 3D objects 

___ Optimal Surface Area of various 3D objects 

 
Parent/Guardian Signature:         

  



1-4 | P a g e  
 

1.1 Proportional Reasoning 
 

Minds On: Think, Pair, Share 
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1. What is fish tagging? 

 

 

 

 

 

 

2. What is the purpose for tagging fish? 
 

 

 
 
 
 

3. What does an angler do when they catch a tagged fish? 
 

 

 

 

 

 

4. Explain how the Ministry of Natural Resources count the population 
of a species of fish in any lake. 
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Problem: 

A math class is considered engaging when 12 boys and 15 girls are in 
attendance. A new math class is being created and must follow the same 
ratio as above. This class is expected to have 190 girls. How many boys 
must be present?  
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Terms and Definitions 

A ratio is a comparison of two quantities with the SAME units. 

 

 

A ratio can be written in three ways:   

Ex) The ratio of boys to girls is:  (i) 12    14     (ii) 12  14  (iii)  
14

12
 

          (words)                   (colon)             (fraction) 

Like fractions, ratios must always be written in simplest or lowest terms. 

 

 

A rate is a comparison of two quantities with DIFFERENT units.  

Ex) A speed of 50km/2h is a rate. 

 

A rate is usually written as a unit rate with a second term of 1.    

Ex) A speed of 100km/h is a unit rate, 100km : 1 hour  

 

 

 

A proportion is a comparison of two or more equal ratios or rates. 

Ex) Determine if each is proportional (equivalent) 

a) 3:5 = 9:15  b) 8:4.5 = 1.6:0.9  c) 3.5:5 = 7:15 
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Problem 1: Which Is The Better Buy? 
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Problem 2: Map Scaling 

Use the scale below, determine the following 
 

 
 

What is the scale of the map below?     

Using a piece of string/ruler and the scale on the map determine the actual driving distance from the 

following locations: 

1. Cardinal Ambrozic to corner of Airport Road/Castlemore 

 

 

2. Cardinal Ambrozic to the corner of The Gore/Mayfield 
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Problem 4: More Proportion Problems 

 

1. If a 4GB MP3 player stores 976 songs, how many songs would 3GB of memory 

store? 

 

 

 

 

 

2. In a theatre, the ratio of boys to girls is 3:4 (This means 3 boys for every 4 girls).  

If there are 24 boys in the theatre, how many girls are there? 

 

 

 

 

 

 

 

 

3.
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Practice 
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1.2 The Pythagorean Theorem 
Unit 1: Measurement Relationships and Optimization 

 

Introduction: Rope Stretchers 
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Pythagorean Theorem: Notes 
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Examples 

 

p. 423-424, #1-10 
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1.3 Composite Figures 
Unit 1: Measurement Relationships and Optimization 

 

Introduction: Problem Solving Techniques 

 

Understand the problem 

_ Do you understand all the words used in stating the problem? 

_ What are you asked to find or show? 

_ Can you restate the problem in your own words? 

_ Can you think of a picture or diagram that might help you  

    understand the problem? 

_ Is there enough information to enable you to a solution? 
 

Devise a plan (What tools will you need?) 

_ Guess and check    _ Look for a pattern 

_ Make an orderly list   _ Draw a picture 

_ Eliminate possibilities   _ Solve a simpler problem 

_ Use symmetry    _ Use a model 

_ Consider special cases   _ Work backwards 

_ Use direct reasoning  _ Use a formula 

_ Solve an equation   _ Be ingenious 
 

Carry out the plan 

Persist with the plan that you have chosen.  

If it continues not to work discard it and choose another. 
 

Look back 

reflect and look back at what you have done, what worked, and what didn't. 
 

 

Minds On: Collaboration Problem 

 

Our soccer field has a bad case of weeds and needs new grass (sod).  

a) How much will it cost to sod the field? 

b) How many times around the track must the soccer team jog to reach 5 
km? 
 

On chart paper devise a plan to solve this problem. 

Include all the tools required. 
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Problem 1 
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Problem 2 
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Extra Problems 
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Station 1: Volume of A Rectangular 

Based Pyramid 

Unit 1: Measurement Relationships and Optimization 

 

Station 1 

 

Review 

The volume of a prism is       

 

List any similarities between the two shapes: 

 

 

 

 

 

Hypothesis 

I think that… 

 
 

Investigate 

Using salt as volume, determine how many times the volume of the pyramid will fill the volume of 

the prism. 

 

Vpyramid x    = Vprism 

 

Vpyramid = Vprism     

 

Vpyramid =      
 

Vpyramid =      
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Station 2: Volume of A Triangular 

Based Pyramid 

Unit 1: Measurement Relationships and Optimization 

 

Station 2 

 

Review 

The volume of a prism is       

 

List any similarities between the two shapes: 

 

 

 

 

 

Hypothesis 

I think that… 

 
 

Investigate 

Using salt as volume, determine how many times the volume of the pyramid will fill the volume of 

the prism. 

 

Vpyramid x    = Vprism 

 

Vpyramid = Vprism     

 

Vpyramid =      
 

Vpyramid =      
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Station 3: Volume of A Cone 

Unit 1: Measurement Relationships and Optimization 

 

Station 3 

 

Review 

The volume of a cylinder is:       

 

List any similarities between the two shapes: 

 

 

 

 

Hypothesis 

I think that… 

 
Investigate 

Using salt as volume, determine how many times the volume of the cone will fill the volume of the 

cylinder. 

 

Vcone x    = Vcylinder 

 

Vcone = Vcylinder     

 

Vcone =      
 

Vcone =      
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Station 4: Volume of A Sphere 

Unit 1: Measurement Relationships and Optimization 

 

Station 4 

 

Review 

The volume of a cone is       (use results from station 3) 

 

Compare the height of the cone to the radius of the sphere: 

 

 

 

 

 

Hypothesis 

I think that… 

 

   
 

Investigate 

Using salt as volume, determine how many times the volume of the cone will fill the volume of the 

sphere. 

 

Heightcone =   Sphere (use this value in the steps below) 

 

Vcone x    = Vsphere 

 

Vsphere =    x     

 

Vsphere =   

 

Vsphere =   

 

Vsphere =   
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Station 5: Volume of A Sphere II 

Unit 1: Measurement Relationships and Optimization 

 

Station 4 

 

Review 

The volume of a cylinder is:        

 

 

Hypothesis 

I think that… 

 

   
 

Investigate 

Watch the video clip on the smartboard. 

 

List all similarities between the cylinder and sphere. 

 

 

 

 

Hcylinder =    x  rsphere (use this value in the steps below) 

 

Vsphere =    x Vcylinder 

 

Vsphere =    x     

 

Vsphere =   

 

Vsphere =   

 

Vsphere =   
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1.3: Volume Summary Sheet 

 
Shape Figure Volume 
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7.9 cm 

1.3: Volume Questions 
Problems 

1. Find the volume of Toblerone box. The height of the base is the same as the base side length. 

 

2.  How many Evian bottles of water can a can of pringles hold?  (Hint: 1 mL = 1 cm3) 
 

      

3. The volume of a box is 200 cm3. Given its side lengths, what is the height? 

 

26 cm 

17.8 cm 

7.6 cm 
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4. How many tennis balls will it take to fill a soccer ball? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. You are creating a new candy container and you would like to determine which one holds more. The 
containers and candy are shown by your teacher. Determine which container holds more and how 
many candies it will hold. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assignment 

8.3 #2,8,11 

8.5 #1cd, 5, 8 

8.7 #1c, 5, 7 
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1.5: Surface Area 
Unit 1: Measurement Relationships and Optimization 

 

Surface Area:  

 

 

Surface Area of A Cylinder 

1. Develop a general formula for the surface area of a cylinder. 

  
 

 

 
 

 
 

 

 
 

 
 

 
 

 

2. Record all required measurements from your net and determine the surface area of the 

 CYLINDER. 

 

 

 

Surface Area of A Rectangular-Based Prism 

1. Develop a general formula for the surface area of a rectangular-based prism. 

 

2. Record all required measurements from your net and determine the surface area of the PRISM. 

 

 
 

 

r 

h 

r 

h 
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Surface Area of A Triangular Based Prism 

1. Develop a general formula for the surface area of a triangular-based prism. 

 

 

 

 

 

2. Record all required measurements from your net and determine the surface area of the 

 TRIANGULAR-BASED PRISM. 

 
 

 
 

 
 

Surface Area of A Square Based Pyramid 

1. Develop a general formula for the surface area of a square-based pyramid. 

 

 

 

 

 

 

 
  
 

 

2. Record all required measurements from your net and determine the surface area of the PYRAMID. 

 
 

 
 

 

a b c 

l 

h 

h = height of the pyramid 

b = length of one side of 

the base 

s = slant height of the 
pyramid (height of each 
individual triangle) 

 

 

b 

s 

 

b 

h 

b 
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Surface Area of A Cone 

CONE:   Surface Area = area of base + area of lateral surface  

      S.A. =  r2  +  rs            

        

 

 

Surface Area of A Sphere 

 

SPHERE:  Surface Area = 4  r2   , where r = radius of the sphere   

 

 
 

Examples 

 

Ex. 1:  Calculate the amount of plastic required to make the garbage can below, including the base.  

              

 

 

 

 
 
Ex. 2: Determine the amount of wafer required to make the ice-cream cone below if the diameter of its base is 4cm 

and its height is 3cm. 

 

 

 

 

Ex. 3: Cereal Pi is sold in a box in the shape of a rectangular prism with dimensions 5cm x 4cm x 10cm.  It is also 

sold in a larger size, in a box with dimensions double those of the smaller box.  Compare the surface area and volume 

of the two boxes. 

 

 

 

r = radius of base  

(which is a circle)  

s = slant height of the cone  

 

7.5

5 
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The Cepsi-Cola Can Problem 

 
Cepsi-Cola is designing a new can to hold its product. The volume of the can must be 355 mL. The 
company is looking at two designs. Which can would be the better design? 

 
 
1. If both cans of Cepsi-Cola share the same height of 12 cm and both must hold 355 mL of cola, what is the radius 

and side length of each can? 
 

 
 

 

 
 

 
 

 
 

2. Which can is cheapest to make? Explain and justify your answer. 

 
 

 
 

 

 
 

 
 

 
 

 

3. There are several ways to pack a case of 24 cans. Illustrate two ways to package 24 cans and determine which 
package uses the least materials. 

 
 

 

 
 

 

 

pg.441 #1a,3b,11(finish) 

pg.447 #2,3,4,6,9,10  

pg.459 #3,4,7 
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1.6: Optimization I 
Maximizing Area of Rectangles 
MPM1D1: Grade 9 Academic Mathematics 

Unit 1: Measurement Relationships and Optimization 

 

Minds On: Think, Pair, Share 

You have been given 20 sections of chain-link fence to reserve an area in a new park which will be 
used as a wading pool in the future.  The only instruction from the construction foreman was to 
reserve the “biggest rectangular area possible.” 
 

 
 
Draw three possible configurations given the 20 sections of fence.  

 

 

 

 

Calculate the area of each pool representation.  

 

 

 

Which of the three has the largest area?  

 

 

Is this the largest possible area that can be created using the fence? Explain. 
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Maximizing Area of Rectangles: 4-Sides 

You have been given 20 sections of chain-link fence to reserve an area in a new park which will be 
used as a wading pool in the future.  The only instruction from the construction foreman was to 
reserve the “biggest rectangular area possible.” 

Rectangle 
Label 

If the 
length of 
the pool  
is… 

  Diagram 
 

(not drawn 
to scale) 

Then the 
width is… 

And the area 
is… 
(units are 
sections2) 

A 1 section  
 

9 sections 1  9 = 9 

B 2 sections  
 

  

C 3 sections  
 

  

D 4 sections  
 

  

E 5 sections  
 

  

F 6 sections  
 

  

G 7 sections  
 

  

H 8 sections  
 

  

I 9 sections  
 

  

 
Conclusion:  The maximum area of ________ sections2 occurs when the area is 

______ sections long and ______ sections wide. 
 
Therefore, a rectangle with a maximum area is a ___________________. 
  

1 1 

9 

9 
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Perimeter = 2l + 2w 
                 = 2(36) + 2(1) 
                 = 74 m 

1 m 

36 m 

Area = 36 m2 

Minimizing Perimeter: 4-sides 

Jaspreet and Dami are building a rectangular greenhouse. They want the area of the floor to be 36 m2. 
Since the glass walls are expensive, they want to minimize the amount of glass wall they use. They have 
commissioned you to design a greenhouse which minimizes the cost of the glass walls. 

Explore 
It is possible to build a long, narrow 
greenhouse. 
 
 
Sketch three more greenhouses that have a perimeter smaller than this greenhouse. Label the dimensions 
on the sketch and calculate the perimeter. 

Model 
Complete as much of the table as required to determine the dimensions that result in the least perimeter. 
You may not need to fill in the whole table.  

Area, A, 
(m2) 

Width, w, (m) Length, l, (m) Perimeter (m) (P = 2l + 2w) 

36 1 L = 36/1 =36 2(36) + 2(1) = 74 

36 2    L = 36/2 =    2(        ) + 2(2) = 

36 4   

36 6   

36 8   

36 10   

36 15   

36 20   

36 36   

 

 
 

Summary 

 

Maximizing Area Minimizing Perimeter 

4-Sided Rectangle 
 
The shape that maximizes the area of a four 
sided rectangle is 
 
 
 

4-Sided Rectangle 
 
The shape that minimizes the perimeter of  a four 
sided rectangle is 
 
 
 

3-Sided Rectangle 
 
The shape that maximizes the area of a three 
sided bordered rectangle is 
 
 

3-Sided Rectangle 
 
The shape that maximizes the perimeter of a 
three sided bordered rectangle is  

 
Homework 
9.2 # 2 – 6, 8 , 12 
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Problem 

The Cepsi~Cola Concert Series 
Cepsi~Cola is holding a fundraiser concert to for the less fortunate in our area. The company was able to 
sign Eminem for an outdoor concert outside Cardinal Ambrozic C.S.S.   To ensure he has a secure playing 
area, a rectangular fence is to be constructed around a field so that one side of the field is bounded by the 
wall of the school.   Determine the maximum area that can be enclosed if the total length of fencing to be 
used is 500 m. 
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