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LEARNING CONTRACT – UNIT 3
	Lesson # (Skills)
	Topic
	Assignment
	Due Date
	Skill Check

	a, b, f
	Using Exponents to Describe Numbers
	p. 97 # 4 – 9, 16, 17
	Nov. 7
	Nov. 17

	c, e
	Negative Bases
	p. 97 # 10 – 12 
	Nov. 7
	Nov. 17

	g, h
	Exponent Laws (Part 1)
	p. 106 # 5 – 8 
	Nov. 12
	Nov. 17

	d, g, h
	Exponent Laws (Part 2)
	p. 106 #9 – 16, 18, 19, 22
	Nov. 13
	Nov. 17

	
	Project Pause
	Exponent Laws Project
	Nov. 17
	Nov. 17

	j, k
	Order of Operations (Part 1)
	p. 111 # 5 – 8, 10, 11 (odd letters only)
	Nov. 18
	Nov. 21

	j, k
	Order of Operations (Part 2)
	p. 112 # 13, 15, 16
	Nov. 19
	Nov. 21

	h
	Solving Problems with Exponents
	p. 118 # 1, 3, 4, 7, 8, 11
	Nov. 20
	Nov. 21

	f, k
	Developing a Formula to Solve
	p. 118 # 2, 5, 6, 9, 10
	Nov. 21
	Nov. 21

	
	Review
	Practice Review (Booklet) # 1- 6 
Textbook Review: p .120 

# 6 – 22 
	Nov. 25
	

	
	Exam
	Exam – I can’t tell you that!
	Nov. 25
	


Outcomes and Indicators

N 9.1 – I can evaluate powers with integer bases and positive exponents, including zero.

a) I can write a power as repeated multiplication, and I know which parts of the power are the base and the exponent.

b) I can estimate which power will be greater, and I can use my calculator to prove it.

c) I can evaluate a power that has brackets in its base.

d) I can explain why anything raised to a power of zero is equal to one.

e) I can predict if the power will be positive or negative.

f) I can evaluate powers without the use of a calculator.

g) I can explain the exponent laws and why they work.

h) I can use the exponent laws to evaluate a power.
i) I can add and subtract powers.

j) I can simplify an expression that has exponents in it.
Lesson 3.1 Using Exponents to Describe Numbers

Lesson Focus:  After this lesson, you will be able to…
· represent repeated multiplication with exponents

· describe how powers represent repeated multiplication
Key Ideas

· Exponential form: A short way to represent repeated multiplication using powers.


7 × 7 × 7 = 73 
· A power consists of a ______ and an _________. The base represents


the number you multiply repeatedly. The exponent represents the


number of times you multiply the base.

base                  exponent

(–3)5
power
Example 1

a) Write  3 x 3 x 3 x 3 in exponential form

b) Evaluate the power

Example 2 (Powers with Positive Bases)

Evaluate each power

a) 42 =


	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


b) 23 =
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   (2 squared)
     (2-cubed)

c) 53 =

Example 3: Powers with Negative Bases

Evaluate each power

a) (-2)4 =

b)  -24 =

c) (-4)3 =

d) -(-3)6 =

Lesson 3.2: Exponent Laws
Multiplying Powers With the Same Base

· When multiplying powers with the same base, ______ the exponents to write the product as a single power.  .

am x an = am+n


Example: 37 x 32 = 37+2 = 

Example 1

Write each product of powers as a single power.  Then, evaluate the power.


Single Power
Evaluate

a) 23 × 24
______
______
b) (–4)2 × (–4)2
______
______
c) 62 × 6
______
______
d) 93 × 93
______
______
Dividing Powers With the Same Base

· When dividing powers with the same base, _______ the exponents to write the quotient as a single power.  .

am 
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 an = am-n


Example: 58 
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 52 = 58-2 = 56

Example 2

Write each expression as a single power. Then, evaluate.


Single Power
Evaluate

a)
34 ÷ 32 
______
______
b)
(–3)10 ÷ (–3)7
______
______
c)
82 ÷ 82
______
______
Example 3

Suppose Ricco was asked to solve 
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, Find and explain the mistake in his solution.  What is the correct answer?  
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= 531441


Lesson 3.2: Power of a Power & Exponent of Zero (Part 2)

Raising Powers, Products and Quotients to an Exponent

· You can simplify a power that is raised to an exponent by __________ the two exponents.

(am)n = amn  


Example: (34)5 = 34x5 = 320

· When a product is raised to an exponent, you can rewrite each number in the _______ with the same exponent.  

(a x b)m = am x bm

Example: (5 x 6)3 = 53 x 63
· When a quotient is raised to an exponent, you can rewrite each number in the _______ with the same exponent.  
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Example: 
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Example 1

a) Write [(-3) 4] 3 as a single power.  Then, evaluate.

b) Write (5 x 4)2 as a product of two powers.  Then evaluate.

c) Write 
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as the quotient of two powers.  Then evaluate.
Evaluate Quantities with an Exponent of Zero

· When the exponent of a power is 0, the value of the power is 1 if the base is not equal to 0.  

a0 = 1, a 
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0


Example: (-10) 0=1


Example 2

Evaluate each expression:

.

a)
(–5)0 =

b) –50=

c)
–(5)0=

d) 50=

Example 3

Write 3 different products.  Each product must be made up of two powers and must equal to 68.  

Lesson 3.3: Order of Operations
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e Expressions with powers can have

: . | Repeated
a numerical coefficient. Evaluate : ion | Co  Multiplication
the power, and then multiply by s (4) s Frae
the coefficient. : y
. . (=2) 1 (i A 16
e Evaluate expressions with powers

. : —34 -1 31 X3 % 3 >3 x 3| =81

using the proper order of operations.

= brackets

= exponents

= divide and multiply in order from left to right
= add and subtract in order from left to right





**Remember** BEDMAS
Example 1: Determining the Product of a Power

Evaluate:
a) 6(-2)3 =


b) 3(2)4 =


c) -72 = 


d) 4 x 32 =


e) -3(-4) 2 =

Example 2: Evaluate Expressions with Powers

Evaluate:
a) 42 + (–42)=

b) 52 – 10 ÷2 + (-42) = 


c) –2(–16–32) + 4(2+1)2 =

d) 8(5 + 2)2 – 12 ÷22 =

Example 3: For each pair of expressions, which one has the greater value? Show your work.

a) 3(24)
4(32) 
b) 103 + 103
(10 + 10)3

c) (5 × 3)2
52 × 32

Example 4: Applications

The cube of the sum of 4 and 2 is decreased by the square of the product of 5 and 3.  Write an expression that models this statement.  Then solve.

Example 5
Write an expression with powers to determine the difference between the area of the large square of 7 cm and the area of the small square of 5 cm.  What is the difference?  

Lesson 3.4: Using Exponents to Solve Problems

Using Known Formulas to Solve Problems
Key Ideas:

· Powers are found in many formulas.  When repeated multiplication is present in a formula, it is represented as a power.  The use of powers keeps the formula as short as possible.

· Many patterns that involve repeated multiplication can be modelled with expressions that contain powers. Here are a couple of known objects and formulas.









Area of a Square = s2






s




s

· Surface area of a cube is SA = 6s2, where s is the edge length of the cube.  (Area of a square times 6 sides).
· Pythagorean relationship – The relationship between the areas of the squares on the sides of a right triangle is represented by the formula c2 = a2 + b2, where a and b are the legs of the triangle and c is the hypotenuse.




b
c




a

· Area of a Circle is A=
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Example 1: What is the surface area of a cube with an edge length of 3 m?

Example 2: Find the side length of the square attached to the hypotenuse in the  
diagram.  Show your work.
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Example 3: 
The diagram shows a circle inscribed in a square with a side length of 16 cm. 
What is the area of the shaded region? Give your answer to one decimal place. 
Show your work. 
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Example 4: 
In the formula, d = 4.9t2, d is the total distance, in metres, and t is 




the time, in seconds, that the skydiver free falls. Calculate the 




distance the skydiver falls in the following times. Show your work. 



a) 2 s                                                    b) 4 s
Lesson 3.4: Using Exponents to Solve Problems

Example 1:

A type of bacterium is known to triple every hour.  There are 50 bacteria to start with.  How many will there be after each number of hours?

a) 3


b) 5
c) n

Example 2:

The combination for one type of bike lock has four numbers, from 0 to 9. The smallest combination is 0000, and the largest combination is 9999. How many number combinations are possible? 

a)
Express the answer as repeated multiplication and as a power. 

b)
Calculate the answer.

Section 3.4 Practice Review

1.
What is the volume of a cube with a side length of 5 cm? Show your work. 

2.
A colony of bacteria triples every hour. There are 30 bacteria now. How many will there be after each amount of time? Show your work.

a) 1 h     b) 3 h     c) 12 h     d) n h

3.
What is the surface area of a cube with a side length of 6 cm? Show your work.

4.
A right triangle has two shorter sides that measure 8 cm and 15 cm.  What is the area of a square attached to the hypotenuse of the right triangle?
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5.
The diagram shows a circle inscribed in a square with a side length of 25 cm. What is the area of the shaded region? Give your answer to the nearest hundredth of a square centimetre. Show your work. 
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    25cm

6.
A cylinder has a radius of 7 cm and a height of 12 cm. Calculate its surface area. Give your answer to the nearest hundredth of a square centimetre. Show your work.
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