Exponents and Exponential Equations (Honors)

Practice Exercises (with Solutions)

Topics include exponential models, factoring, exponent rules,
solving exponential equations, graphs, and more.
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Example:

Example:

‘What is the equation of the exponential curve?
since the end behavior approaches y = -5,
The exponential equation has a vertical shift down 5
v = abX -5
(0, 3) is a point in the curve...

substitute the point into the equation...

s0 far, the model is:

X
y=20) -5
then, substitute a second point into the equation...

(-1, 1) is a point in the curve...

-1
1=2(0b) -5 X
) y =2(1/3) -5
3 =0
b =173
‘What is the exponential model? y = b

the b value is 3, because
the function's growth
factoris 3...

To find the 'a' value,

X
y = a@3)

pick a point, such as (3, 15)

3
15 = a(3)

a 15/27

Example: The following exponential graph shows the value of a car as

carvalue 22,000
(dollars)

it relates to time.

a) What is the price of a new car?

b) What is the depreciation rate?

6000

5 time (f)
(years)

IS

IS

intial
value

growth
factor

y = ab

22000 = ab

a = 22000 ==— price of new car

X
y = 22000b

5
6000 = 22000b

b = .77 =——— depreciation rate is 23%

X
y = 22,000(.77)
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Simplifying expressions: exponentials and roots
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Factoring exponentials
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‘ Solving Exponential Equations

D x+3

647
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%7
4 s
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2)

4)
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2% +8.27% =9

2% Xx+2
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Exponential Function Models

1) What is the equation of a line that passes through (1, 20) and (2, 4)?
‘What exponential function passes through (1, 20) and (2, 4)?

Optional: Sketch both graphs.

2) Write an exponential equation describing the graph:

| e

"]

3)  Anexponential equation f{x) includes the coordinates (1, 4) and (6, 7).
What is f{10) ?

30

20




4) Find the exponential equation that goes through (0, 24) and (3, 8/9) Exponential Equations

5) Find linear and exponential equations with graphs that pass through (1, 50) and (2, 25).

6) Find the exponential equation(s) which include (4, 8) and (6, 32).



Brewmasters Andy and Walt introduce a product for math geeks...
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Simplifying expressions: exponentials and roots
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Factoring exponentials ‘
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(43)3X+1
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2 3 ED 2
X (xt3) +x? (x+3)

take out "greatest common factor"”

2
GCF of (x + 3) terms: (x + 3)
=3

'CF of X terms: x 2

=3
2
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3
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SOLUTIONS

4) 33t—l

3t+2

factor by regrouping
x-3(1 ~x2)+ x(l*xz)
-3
1= x3)-(x"+ %)
difference of squares
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‘ Solving Exponential Equations

SOLUTIONS
D x+3 2)
/\ 16 256 Recognize the 'common base' is 4...
X
64
2.Xx+3
(47) A
3.X
(4)
42}{ +6 .
4.'ix
x=-2
y [ X T6
4 * = 44
3 4
) 2 )
(SX)Z =27 Recognize the common base is 3...
Then, simplify the parenthesis...
SXZ 3
2x =3
3

3(x2—2X) =3

2

Drop the base and solve..

X—-2x—3=0 (])2
(= B+ 1) =0 ifx=-1, then 3 _ 3 |//
(3(-1%2 (1/9)
x=-1,3 P

Check solutions:

4
R R

-t 5
27 (2 2

2ty =0

-t
2 =0 no solution

1 2
3 [2B -5B+2 =0

S EB-1)@-2) =0
B=1/2 "

B=2

3
Ifx =3, then 3( )

9
M v/

2 6
(3(3% 3
6)

Factor out least exponent..

t
Using Substitution, let B =2

Note: the discriminant of this
quadratic is

2
b -dac =2
Pl

since this is a perfect square,
we can factor it...

22X _3.0%21 +5-0

22X76.2X.+3:0

A2 -e6a+8=0

(A=2)A-14) =0

A=24
2% =2
2% — g

2% +8.2% =9

X% +8-2%~0=0)

2x

0
2 +8.2 —9:2% =0

2B 9.2% 15 =0

2
A —9A+8 =0

(A-8)A-1)=0

A=81
2X=3
2%=

x+2
e +32=0

23x 3.2% 22

5 s yaren

A2 = 128k 32 =)

(A-4XA-8) =0

A=48
G 20 Re=i
2X-_3 x =3

. +
Recognize that 28 T 2% 21

Notice the exponents 2x and x....
Using substitution, let A = 2"

X, 2% _

multiply by ZX
to get rid of negative exponent

Using substition. let 2*=a




Exponential Function Models

1) What is the equation of a line that passes through (1, 20) and (2, 4)?
‘What exponential function passes through (1, 20) and (2, 4)?

Optional: Sketch both graphs.

SOLUTIONS

30
slope: 20—4 (y—20)=-16(x—1)
1-2 ~ 716 Note: To check the equations,
or test the points (1, 20) and (2, 4)
point: (1, 20) y=—l6x+ 36 ?
y=ab" 10
: P 1 2
Using substitution: ~ 20 =ab 4=ab N
12
= 20 4=
gz 20 4=%0 4 a(% |
b 0 3
4=20b a=100 |
b=% L x y=-16x + 36
5 y=100(%)
2) Write an exponential equation describing the graph:
"l y= abX
\ substitute first point: quick check:
\ 0 1 0
\ 3=ab 0.3y 3=3(35)
(0, 3)
(1, 1) 3=a(l) y= 36 substitute second point: 3=3 L
a=3 1 11
EESEES SN A _— 1=3b (1, 1) 1=3(3)
b= 1
R
| x 1=1 ¥
y=3(03")
3)  An exponential equation f{x) inciides the coordinates (1, 4) and (6, 7).
What is f{10) ? 10 l(10,11.08)
y= ab™
substitute (1, 4). 4= ab! 5
a= }i— then, substitute (6, 7) — 4
‘ 4 .% 7= 461 _
then, substitutea y= Ny b - . L 3 0
175=b" sinceb=1.12
X
— gn-li® 4 _ -
y=4b""b b= Y175 and a—= he J(®) =(3.57)(1.12)
y= 4p¥1 b=1.12 s fioy=35n1an0 | = 11.08




4) Find the exponential equation that goes through (0, 24) and (3, 8/9)

Using the short-cut, we know that the inital value 'a' = 24 (because the y-intercept is (0, 24))

SOLUTIONS ‘ Exponential Equations ‘

X quick check:
y=24b 0
X X 0,24 3
1 therefore, 3 3 ©. 24 24 = 24 1 I/
Then, b= | g |3 8/9 1 37
: y=24|—5— = |24
24 2 2 3
(3. 8/9) E
"b" is the growth factor 1 4% 8= 24(?) I/
or, 24 ( T >

5) Find linear and exponential equations with graphs that pass through (1, 50) and (2, 25).

Using the exponential function,

y= ab"
1 then, solve the system with substitution:
50 =ab
2 a= 50 (first equation)
25=ab b
50 , 2 (substitute into
s0, 25= b b second equation)
25=150b
b= 1
2

and, then a = 100

X
¥ =100(.5)

6) Find the exponential equation(s) which include (4, 8) and (6, 32).

y= ab™
6 .
32=ab solve two equations 32 = % i b6
4 with two unknowns b
8§=ab
2
32=28b
2
3 4=Db
a= "3 substitution
b =-2,2
1
then,a= 75—

Using the linear equation y=mx + b,

we need the slope:

(1, 50)
(substitute to find b)

and, a point:

50=(-25)(1) + b

b=75

y= —25x+75

(x from —2 to 2)

x
(x from —2 to 2)

— real part
— imaginary part




Thanks for visiting. (Hope it helps!)
If you have questions, suggestions, or requests, let us know.

Cheers

mathplane.com

Find us at Facebook, TeachersPayTeachers, TES, and Pinterest.

Also, Mathplane.ORG for mobile and tablets






