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LESSON 1: It’s a Generational Thing   •   M5-25

Practice
1. As the principal of Hope Middle School, Mr. Williams is in charge of notifying his staff about school 

delays or cancellations due to weather, power outages, or other unexpected events. Mr. Williams starts 

a phone chain by calling three staff members. Each of these staff members then calls three more staff 

members, who each call three more staff members. This process completes the calling list.

a. Excluding Mr. Williams, how many staff members are there at Hope Middle School? Explain your 

calculation.

b. Complete the first three columns in the table.

Round 1 Round 2 Round 3 Round 4

Number of calls made

Expanded notation

Power

c. Dr. Novella, superintendent of the school district, decides that she should start the phone chain 

instead of the school principals. She starts the calling list by calling each of the principals of the three 

schools in her district. The principals continue the phone chain as described previously. Explain why 

the table in part (b) can be used to represent Dr. Novella’s phone chain.

d. Complete the fourth column in the table to represent the fourth round of calls in Dr. Novella’s 

phone chain.

e. How many calls are made in the fourth round? Show your work.

f. Excluding Dr. Novella, how many principals and staff members are there in the entire school district? 

Explain your calculation.

Remember

Properties of 
Powers

Words Rule

Product Rule 
of Powers

To multiply powers with the 
same base, keep the base 
and add the exponents.

am · an 5 am1n

Power to a 
Power Rule

To simplify a power to a 
power, keep the base and 
multiply the exponents.

(am)n 5 amn

Quotient Rule 
of Powers

To divide powers with the 
same base, keep the base 
and subtract the exponents.

   a
m

 __ an    5 am2n,

if a Þ 0

Write
Use the term base, power, or 

exponent to complete each 

sentence.

1. The  of a power is 

the number of times that the 

factor is repeatedly multiplied.

2. An expression used to 

represent a factor as repeated 

multiplication is called a 

.

3. The  of a power 

is the repeated factor in a 

power.
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M5-26   •   TOPIC 1: Exponents and Scientifi c Notation

2. The hertz (Hz) is a unit of frequency that represents 

the number of complete cycles per second. It 

is used to measure repeating events, both scientific and 

general. For instance, a clock ticks at 1 Hz. One scientific 

application is the electromagnetic spectrum, or the range 

of all possible frequencies of electromagnetic waves. The 

spectrum includes frequencies from everyday contexts, such 

as radio and TV signals, microwaves, light (infrared, visible, 

and ultraviolet), and X-rays.

 For each question, use powers to write a mathematical expression. Then evaluate each expression. 

Express your answer as a power.

a. How many hertz are in 1 gigahertz? 1 terahertz?

b. A television channel has a frequency of 60 megahertz. What is the channel’s frequency in hertz?

c. The frequency of a microwave is 30 gigahertz. What is the microwave’s frequency in hertz?

d. The frequency of a visible ray of light is 1000 terahertz. A radio station has a frequency of 

100 megahertz. How many times greater is the frequency of the light than the frequency of the 

radio station?

3. Each expression has been simplified incorrectly. Explain the mistake that occurred, and then make 

the correction.

a. (22x)3 5 8x3 b.    16x5

 ____ 4x    5 12x4

c. (x2y4)3 5 x6y7. d. (x5y7)(x2yz) 5 x7y7z

4. When you take a picture, the camera shutter controls how much light reaches the film or the digital image 

sensor. The shutter speed is the amount of time, in seconds, that the shutter stays open. Write each 

shutter speed as a power with a negative exponent.

a.    1 __ 4    second    b.    1 __ 8    second

c.    1 ____ 125    second   d.    1 ____ 1000    second

5. True or False: A number raised to a negative power is always a negative number. Give an example

to support your answer.

6. Give an example of a number raised to a negative exponent that is a negative number.

7. Simplify each expression using the properties of powers. Show your work.

a.    102

 ___ 
105        b.    3

25

 ___ 
325   

c. (6x4)(2x22)    d. (726)(74)

e. (40)(423)    f.    5
2

 ___ 
522   

g.    4
21

 ___ 
42        h.    

p4

 __ 
p9   

i.    m
22

 ____ 
m26       j.    

q22 r23

 ______ 
q6 r24   

Name Frequency

1 kilohertz (kHz) 1000 Hz

1 megahertz (MHz) 1000 kHz

1 gigahertz (GHz) 1000 MHz

1 terahertz (THz) 1000 GHz
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Review
Use the Pythagorean Theorem and its converse to answer each question.

1.  You are making a picture frame in the craft cabin. The frame measures 9 inches by 12 inches. You measure 

the diagonal and it is 17 inches. Is the frame rectangular? 

2.  On the third day at camp, you go canoeing on the camp lake. You paddle from the dock due north for 

500 yards and then due west for 475 yards. How far are you from the dock? Round your answer to the 

nearest whole number. 

3. Complete the table of Pythagorean Triples.

Leg 1 Leg 2 Hypotenuse

3 feet 4 feet

6 feet 8 feet

9 feet 12 feet

12 feet 16 feet

15 feet 20 feet

4. Use what you know about approximating square roots to answer each question.

a. Explain how you know that the value of   √ 
___

 12    is between 3 and 4.

b. Shade between two values to show where   √ 
___

 12    lies on the number line.

Stretch
Exponents can be stacked as high as you like. Some mathematicians have used double arrows to represent 

repeated exponents. For example, 3   3 represents 333

, or 327. 

Write different numbers using double-arrow notation. How can you write 10 billion using this notation?

3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4
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