


GET READY

GET READY
Solve If_o_r'_’r‘he variable 'x’ —
1 ¥—3=17 2.1 =54 2x=—7
x=17+3 2x=—T+5 Rx_=2
[ x =20 2x=-2 A2
[x=—1]
3. [g-l—Sx:16
—5x=16—6 _Nx_ 10
—5x=10 N -5
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KEY CONCEPTS

Powers can be represented in various ways, using different base values

If two equal powers have the same base, then their exponents must also be
equal

It is sometimes useful to change the base of an exponential expression when
solving equations

An equation in which the variable appears as an exponent; or part of an
exponent is called an EXPONENTIAL EQUATION sevo
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EXAMPLE

2X _ 25 Bases are

already the
‘ X = 5‘ same! TO SOLVE AN EXPONENTIAL

EQUATION

1. Make the bases on both sides of
the equation the same

2. Use the exponents to make an
equation

3. Solve
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ERRESENT EARONENTIAL EARRESI ONSUSIMG COMMION BASES
EXAMPLE 1 Solving for Variables when TO SOLVE AN
Bases are the SAME EXPONENTIAL
EQUATION
a) 2% = 23 b) 5<1 = 52
I 1. Make the bases on
‘X — 3‘ X:-_-l_-ll o 3 both sides of the
x=3—1 equation the same
2. Use the exponents
‘ X = 2‘ to make an equation
3. Solve
PRACTICE

1. 42x—1 _ 47

2x—L=7 Qx 8

2x=T7+1 9
2x =8 ‘x=4\




ERRESENIT EARONENTIAL EARRESSIONGUSING COMMOM BASES
EXAMPLE 1 Solving for Variables when TO SOLVE AN
Bases are the SAME EXPONENTIAL
EQUATION
PRACTICE
3 5x+2 3x+12 “Gather 1. Make the bases on
- 3 — ’%\ variables on the | hoth sides of the
== S S left side equation the same
5x|—|—__ ._:_?’_‘)E'_I_ 12 *Gather 2. Use the exponents
< > numbers on to make an equation
5x—3x =12—2 right side 3. Solve
=10 NP
2 2 /VY\W} Q K

E== Ve =




EXAMPLE 2 Changing to a Common Base

Hint: The base is usually attached to the TO SOLVE AN
variable exponent 5 EXPONENTIAL
— Common base = EQUATION

X
a) 2 — 16 Express 16 as a base

of 2 1. Make the bases on
both sides of the
2x = 24 > 2%=16 equation the same

2. Use the exponents
to make an equation

X — 4 3. Solve

b) 4x—3 — 1 <«——— Common base = 4 RN
Express 1 as a base of

4x—3 _ 40 4

I 3= = 401




EXAMPLE 2 Changing to a Common Base

Hint: The base is usually attached to the TO SOLVE AN
variable exponent EXPONENTIAL
Common base = _ 3 | EQUATION

2x e
C) 37 =8l Express 81 with base | 1 pmake the bases on

32x _34 3 both sides of the
> 34=-81 equation the same
XX — 4 2. Use the exponents
to make an equation
\2 P 3. Solve

=

[(x=2]




EXAMPLE 2  Changing to a Common Base

Hint: The base is usually attached to the variable | TO SOLVE AN
exponert Common base = __ 9 EXPONENTIAL
PRACTICE — EQUATION
N ~ Express 125 with a base
a) 51 =125 of 5 1. Make the bases on
5x1 _ 53 S B3 = 125 both sldes of the
g equation the same
AC_ L= 2. Use the exponents
x=3+1 to make an equation
x=4] 3. Solve
- el 1 -~ Since this is a fraction, 1\
b) 6 = 216 the exponent will be
hegative
x—1 —3
6,.___|: 6 Commonbase=__ 6
Nzl==3 0 g o1
X=-3+1" S¢s.1/216

| x=-2|




EXAMPLE 3 Isolate the Power, Use Common Base and Solve

x+51 ' -
CZ) 4 l____§_|': 59 Co;nmon base

+5
477 =64 — Express 64 with a

base of 4
x+5 43
4;____1_ 4 > 43 =64
£3=3
x=3-5

TO SOLVE AN
EXPONENTIAL
EQUATION

1. Make the bases on
both sides of the
equation the same

2. Use the exponents
to make an equation
3. Solve

|




EXAMPLE 3 Isolate the Power, Use Common Base and Solve

. c base = 2 TO SOLVE AN
5)250(27) = 8000 “emmonbase =_<c | expONENTIAL
EQUATION
n
N(z ) — 3000 1. Make the bases on
both sides of the
N 250 - - equation the same
Xpress 2. Use the exponents
2" = 32/ with a base of | o make an equation
“ 3. Solve

M3 > 25=32

n=>




EXAMPLE 3 Isolate the Power, Use Common Base and Solve

PRACTICE / Common base = 5
a) gr+0_ i Since this is a fraction,
5 express this with a
negative exponent
10 —
532 =57 55x:1/5x
r--l-b_'} A *Gather
1= i
cr LU= o variables on the
x+x=—-10 47
T *Gather
_ numbers on the
zx =—10 right
%2
| x=-5|

TO SOLVE AN
EXPONENTIAL
EQUATION

1. Make the bases on
both sides of the
equation the same

2. Use the exponents
to make an equation
3. Solve

— N




EXAMPLE 3 Isolate the Power, Use Common Base and Solve

PRACTICE
***p) 8 =473 Common base = _2
A\
23 22
AN N\
(23)" — (22) *Multiply exponents
23)6 — 22X(_3)
23)6 _ 2—6

Sx=-6
% 3

==

TO SOLVE AN
EXPONENTIAL
EQUATION

1. Make the bases on
both sides of the
equation the same

2. Use the exponents
to make an equation
3. Solve

=




EXAMPLE 4
Application of Solving Exponential
Expressions

Raj started playing Call of Duty on
the Internet. As he played, he
found that his score, S, doubled
after every day, d. The relationship
was represented by the equation S
= 24,

Raj's best friend, Harvinder also
started playing the game. To
outscore Raj, Harvinder played the
game so much that he quadrupled his
score (S) after every day (d). The
relationship was represented by the
equation S = 49-3,

Using algebraic methods, determine
after how many days Raj and
Harvinder's scores will be the same.

CALEDUTY
R\ \VS 50w 24




EXAMPLE 4 Raj's score: S =24 (1)
Application of Solving Exponential Harvinder's score: S = 44-3 (2)
Expressions

Perform substitution
Raj started playing Call of Duty on - Equate equations (1) and (2) to each
the Internet. As he played, he other
found that his score, S, doubled Common base = __ 2
after every day, d. The relationship 24 — 4973 Express 4 as a base of

was represented by the equation S 2
= 24, 24 =(2)"7 >4=22
2d . 22d—6
Raj's best friend, Harvinder also L
started playing the game. To d=di6 * Moye variables to the
outscore Raj, Harvinder played the ——— left. |-

game so much that he quadrupled his ¢ —2d = —6 *Ngmbers fo-the right

score (S) after every day (d). The ., |

relationship was represented by the Nd =—0

equation S = 49-3. N —1 Raj's’and Harvinders
scorewill be/the/same

Using algebraic methods, determine ‘ d=6 ‘ after 6 days

after how many days Raj and

Harvinder's scores will be the same. 1




HOMEWORK

Page 365
* Begin Assignment
Practice: #1, 2,4 5, 6acf 8a
- d, 10ab
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