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Laws of Exponents

Expﬂnﬂnt The exponent of a number says how many times to
I[l’:!l" index, multiply the number.

or power)

8 2 In this example: 82 =8 x 8 = 64

« In words: 8% could be called "8 to the second
power", "8 to the power 2" or simply "8 squared"

base

Product Law:

The law that xTx" = x™"

with x™Mx", how many times will you end up multiplying "x"? Answer: first "m" times, then
by another "n" times, for a total of "m+n" times.

Example: x2x3 = (20¢) x (oot) = 200006 = x>

2,3 = (2+43) =5

S0, XX

The multiplication law states that when multiplying two
powers with the same base we add the exponents.

VIO =y

"'n‘ LY
L

e
These have the same base.

D)=y

~
b
*
b

The five comes from the addition of
three and two... (2+3=5)

Why Add?






Quotient Law: a

——
The law that x™/x" = x™" of -K n

n, n
o X T X

Like the previous example, how many times will you end up multiplying "x"? Answer: "m

times, then reduce that by "n" times (because you are dividing), for a total of "m-n"

times.
Example: x2 = x4,fx2 = [oox) / (xx) = xx = x2 %—’X‘L

{Remember that x/x = 1, so every time you see an x "above the line" and one "below the
line" you can cancel them out.)

The division law states that when dividing powers with the
same base we subtract the exponents.

Y
- \ Same Basa
2 L,
\) . 1,
Division —_.‘= y .‘.‘
ri.' r.‘l-
Subfract A

4-3=1

Why does this work?



2.  Simplify each of the following using the division law.

x° Ly 15x° | 100x™
X 'yg 3x° 257
= -2
= = = 3 -
x = Sx = ¥xC
What about these?
15m° (4xH)(3xh) 244" p°
4m? 42 4q2pt?

ot = '~Q
L«?m“ 4 o Godb

=3xS
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To repay the bank for a loa a customer agrees to increase each payment
by $11.50. If the first payment is $32.50, how much is the ninth payment?

The population of the earth in 1975 was 3.9 billion. If the population
increased by 203 000 each day, what was the population one year later?

A jogger running along a course with a slight uphill grade covers 350 m in
the first minute, but due to fatigue covers 25 m less in each succeeding
minute. What distance is covered in the eighth minute?

Refer to your Problem Solving Plan to help organize your solution. #>SS2

A car purchased for $6000 depreciated $2000 the first year and $500 each
of the following years. After how many years was the car worth $1500?

An environmental officer has a starting salary of $18 500. Each year the
officer is guaranteed a minimum raise of $1500. What will the minimum
salary be in twelve years?

A stunt driver drives a car over a cliff into the sea. The car falls 49 m in
the first second, 14.7 m in the next second, 24.5 m in the third second, etc.
(a) How far does the car fall in the fifth second?

(b) How much further does it fall in the sixth second?

Elaine bought a Barnowsky painting for $1800. After seven years the artist
became world famous, and her painting sold for $14 000. Determine the
annual amount of appreciation if the painting appreciates arithmetically.

When you apply the brakes steadily in stopping a vehicle, your speeds at
the end of each second are often the terms of an arithmetic sequence.
Jennete’s speed was 110 km/h, when she applied the brakes. Her speed
decreased by 12.5 km/h each second.

(a) What was her speed after 5 s? (b) How long did it take her to stop?

At the end of its fourth year a high school had 1334 students. At the end
of the thirteenth year the school had 2036 students. The increases each
year were arithmetic.

(2) Find the number of students in the school during the first year.

(b) Find the increase in student population each year.
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FUNCTIONS AND RELATIONS 111
SEQUENCES: APPLICATIONS

(O]

A company increases sales by 15%/a. Initial sales amount to $2 300 000.
The amounts below are in millions of dollars. What does each represent?

(a) $2.3(1.15)% (b) $2.3(1.15)°

An oE.mnH is ansn from a height of 200 m. It bounces back to a position
0.6 of its previous height. Write an expression to show how high the ball is after

(a) 3 bounces. (b) k bounces.

To solve the following problems, you need to use your skills with
sequences. Review them before solving the problems.

Ina ,8:2.: bacterial strain, the number of bacteria doubles every half-second.
Starting with one of them, how many bacteria would there be after 6 s?

A company had sales increase by 109/ over a four-year period. If there
were a million dollars in sales one year, how many were there four years later?

A pool table cost $620, It depreciated by 129¢/a. How much was it worth
alter five years?

A tennis club wants to increase it membership by 20%/a. If 400 people
belong to the club now, what will be the membership after six years? .

A town becomes a city and in its third year has a population of 220 000.
Three years later the population has risen to 292 820. If the population
can be represented by a geometric sequence, find the city’s population
after ten years.
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