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We previously studied Egyptian Math, where we discussed powers of 2 and 10. Today,
we will dive deeper into the world of powers and exponents.
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Warm-Up
Alice, Bob, Cole, and Donna were picking mushrooms. Alice picked more mushrooms
than other children. There was a child who picked fewer mushrooms than Donna.
a. Is it true that the girls picked more mushrooms than the boys? Circle the correct
answer.
True

  False

b. Explain your choice.

A > B > D > C. This means that A + D >= B + C. Since, A > B > C and D > C, so
A+D would be bigger. If A picks 4, B picks 3, D picks 2, and C picks 1, then girls
would have picked 6, where boys would have picked 3.

Exponential Functions
Problem 1: Most of the time, exponents are just a shorthand for multiplication. See if
you can write out the following examples using multiplication instead of exponents.
a. What is the value of 24?
i.

24 = 2 x 2 x 2 x 2 = 16

b. What about the value of 35?
i.

35 = ______________ = 243

c. What about 44?
i.

44 = ______________ = 256

d. Let’s try a challenging one. 52021?
i.

52021 = 5 x …. x 5, where 5 is multiplied to itself 2021 times. (The goal of
this question is to familiarize the students with the […] notation and what it
means).
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ii.

We know that the value of 52021 is going to be a really big number. So,
let’s try to use a calculator to find its value. What happens when we use a
calculator to find its value?
Overflow Error (The value was so big that the calculator wasn’t able to
store it correctly)

iii.

How can exponents help us with this problem? (Why might exponents be
useful in writing down really big numbers?)
Exponents provide us with a neat way of writing down really big numbers.
We know that the answer is going to be a number and its exponent form is
useful in representing in a concise manner.
The Base

Problem 2: Now, let’s try to generalize this. What might b2021 mean? (b is a natural
number).
a. So far, we have been considering natural numbers. What is a natural number?
Positive whole integers/numbers.
b. Is 0 a natural number? Explain.
0 is not a natural number because 0 was discovered much later the counting
numbers were discovered. Also, zero does not have a positive or negative value
and natural numbers are whole positive integers.
i.

If we defined b to be a natural number, based on your previous answer,
what can you say about b?
b>0

c. What would happen if we let b = 1?
i.

b2  = ( 1 )2 = 1

ii.

b6  = ( )6 = ________________
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iii.

b2020 = ( )2020 = ________________

iv.

What happens when we let b = 1?
The answer is simply 1 since 1 multiplied to itself is 1.

d. Now, let’s consider negative 1 (b = -1).
i.

b2 = ( )2 = ________________

ii.

b3 = ( )3 = ________________

iii.

b4 = ( )4 = ________________

iv.

b5 = ( )5 = ________________

v.

b12 = ( )12 = ________________

vi.

b13 = ( )13 = ________________

vii.

Do you see a pattern? If so, what do you notice?
If the exponent is even, answer is 1. If the exponent is odd, answer is -1.

viii.

What happens when b is negative? (Try doing the same problems but
when b = 1)
It simply causes the negative sign to oscillate between answers.

e. The b we have explored so far (the factor being multiplied by itself) is called a
base. Based on your answers from a-d, what kind of numbers can we use as the
base for an exponential function?
b > 0; b does not equal 1 since this case is trivial.
f. Based on everything we have learned so far, what might b2021 mean?
b x … x b (make sure to put a bracket underneath and write 2021 to indicate that
b is being multiplied to itself 2021 times)
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Red Chilli Pepper Problem
A few sparrows decided to land on a line of trees along a street. Trying to land one bird
on a tree, they found out that there were not enough trees for four sparrows. They
landed two birds on one tree instead and one tree remained unoccupied. How many
sparrows and how many trees were there?

The Exponent/Power
Problem 3: The exponent/power is the small number on the top right of our
exponential functions. Based on the problems we have done so far, what does the
power tell us?
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It tells us how many times we multiply the base to itself.
As we continue with our exploration of powers, you’ll see that the exponential function
has two very important properties. Let’s take a look at the first one through some
examples. (Write your answer in the exponential form)
Problem 4:
a. 42 x 42 = 4 x 4 x 4 x 4 = 44
b. 23 x 22 = _______________________________________ = 25
c. 34 x 35 = _______________________________________ = 39
d. 610 x 620 = _______________________________________ = 630

e. 52021 x 5100 = _______________________________________ = 52121

f. What do you notice about what we have done so far?
We seem to be adding the exponents for the problems above.

Problem 5: Let’s see how we can generalize what we found. Suppose we have two
exponents n  and  m. Again, we are considering natural numbers for our exponents.
a. 2n x 2m = ______________________ = 2n+m

b. We’ve generalized our base to be represented as b. So what does bn  x b
 m

equal?
bn x b
 m = ______________________ = bn+m
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Thus, we have found one of the properties of an exponential function. Let’s take a look
at another property

Problem 6: Try these problems. (Make sure to write the answer in the exponential form)
a. (22)2 =22 x 22 = 24
b. (34)2 = _______________________________________ = 38
c. (43)4 = _______________________________________ = 412

d. (52021)2 = _______________________________________ = 54042

e. What do you notice about what we have done so far?
We seem to be multiplying the exponents.

Problem 7: Let’s see how we can generalize what we found. Suppose we have two
exponents n  and  m. Again, we are considering natural numbers for our exponents.
c. (2n)m = ______________________ = 2n x m
d. We’ve generalized our base to be represented as b. So what does the following
equal?
(bn  )m
  = ______________________ = 2 n x m

Thus, we have found another property of an exponential function. These two properties
are very important because as we continue to learn more about exponential functions,
these two properties must hold true.
Comparing Numbers
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Problem 8: Using everything we have learned so far to circle the larger value.
a. What if they have the same base?
i.
25 vs  28
310


ii.

37

iii.

415

iv.

In order for 2m
  to be larger than 2n,  what must be true of m and n?

vs

48

vs

m>n
b. What if they have a d
 ifferent base? Is there something we can do to make them
have the same base?

i.

82

vs

24 => (23)2 vs 24 => 26 vs 24 => 82

ii.

43

vs

169 => (42)9 vs 43 => 418 vs 43 => 169

iii.

1252

iv.

814

53 => (53)2 vs 53 => 56 vs 53 => 56

vs

35  =
 > (34)4 vs 35 => 316 vs 35 => 316

vs

c. What if they have the same exponent?
i.

35

ii.

32021 vs

iii.

35 x 55

vs

25 x 85

iv.

96 x 26

vs

36 x 76

vs

25
52021
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Suppose we have two different bases, b and h with the properties we
have defined so far. In order for b9 to be larger than h9 , what must be true
of b and h?

v.

b>h
d. (Challenge) W
 hat if they have d
 ifferent exponents?
 Is there something we can
do to make them have the same exponent?

i.

83

ii.

162 vs 

vs

59 => 83 vs (53)3 => 53 > 8 => 59
38 => 162 vs (34)2 => 34 > 16 => 38 OR
=> 38 vs (24)2 => 3 > 2 => 38

Something to think about: So far, we’ve looked at exponents that are natural numbers
(1, 2, …). But what would happen if it was 0? or a negative number? or even a fraction?

Challenge Problems

1. (Today is Sunday). I have a cold. I came to school anyway and caused two
friends to get sick. The next day, my two friends came to school and each
infected two other friends. If this pattern continues, how many kids will get
sick on Friday? Make sure to write your answer in exponential form.
Sun: 2 ; Mon: 4; ….. => on day x, we infect 2x => 25

2^6

a. What about the next Friday?

12
22^13

b. The one after that?
19
22^20
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2. What is 22 ?
=> 28 => 256

3. Cassandra and Paul are playing a game, where Paul tries to figure out which of
the following would be the biggest. Cassandra gives Paul one hint: “x
  is some
number greater than zero but l ess than one.” Which one should Paul pick?
x2

x3

x4

-x

4. If an asteroid traveling at a rate of 2 * 103 miles per day is currently 8 * 1015 miles
away from Earth, how many days would it take to reach earth? (distance = rate *
time)

(8 x 10 … 10) / (2 x 10 x 10 x 10) => Cancel out three 10’s from above and reduce 8/2
to 4. => 4 x 1012  days.

5. The speed of light is 3 * 108 meters per second. If a single photon of light travels
for 500 minutes, how far does it travel? (There are 60 seconds in a minute and
distance traveled = speed * time traveled)

500 x 60 = 30000 seconds = 3 x 10 x 10 x 10 x 10 = 3 x 104 seconds.
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3 x 108 x (3 x 104) = 9 x 1012 meters
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