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m Exponential Expressions and Equations

Background Skills — Exponent Rules

f To successfully complete this unit, and even enjoy it, we must first brush up
our sills on a concept last thoroughly visited in Math 10C — exponents.
Exponent
v
U p 34 =3x3x3x3
e

Base Appears 4 times

Exponent Rules (Remember these?)

Product of Powers (b™)(b™) = pm*" x3 X x* = Answers are at the
bottom of the next
pm 5 age
Quotient of Powers — = [T r_ P
o x? Try Each First!
1y Each Firstl
Power of a Power (b™)n= pmn (v®)?=
Don t peek!
Power of a Product (ab)™= a™p™ (4xM)?2=
am  gm 22\ 3
Power of a Quotient (5) =pm =) =
RTD Learning PowerMath y2
Zero Exponent b’ =1 (7y? x 2y®)°=
N ive E —n L ! b™ !
egative Exponents p" = = or o= = 7=

) o " 2\ 72 Evaluate each of

Neg. Exp. fraction base (_) — (_) <_) = these three, try w/o
b a 3 using your calc!
Rational Exponents b = Ypm or Vo)™ 8§ _
mgf’e‘g?gilg‘j"c“(’)en: Copyright © RTD Learning 2020 — all rights reserved Page |137



3.1 Exponential Expressions and Equations

(Ll A2l 28  Simplify Each of the Following Expressions MRS ey
3y4\° 12m=3n~1\ "2
(@) (2x%y?) (=3x*y3)? (b) (222 @ (=22
10x2y® 8m?n—2
(a) Start with 2" bracket, apply exp. “2” (b) Start by simplifying “inside” (c) Start by simplifying “inside”
= (RS2 8.,6 Higher exp. of x is on Exp. of m is higher on bottom. So start
(@G P top (3 vs. 2). So subtract w/ n term, which is higher on top.
(—3)? iy =\5z exponents, start w/ top > exp.of nis: —1 — (=2)
(x*)? ") y L exp.of xis:3 — 2 .,
R 10+2 Higher exp. of y is on 3n'
Square everything inside, 8 [ @ 3y =(>—
one at a time bottom to start. So subtract 2m
exponents, start w/ bottom 12/8 reduces
USEE exp. of yis: 6 — 4 Exp. of m is higher on bottom.
= 18x11y8 > exp. of mis: 2 — (—3)
Vallh i v‘\ Then, apply outside exp., “3”, to ~ Py
2%x9 L y2 x y© both the numerator and denom.: Next, apply the rule: (E) = (E)
x3 x x8 add exponents (x)3 ,
NERE -(3) » -G
- - 3 2
note Final answers should not : e (57
have negative exponents % 4m10
125y° =
9n2
Class Example 3.1 Simplifying Expressions with Exponents
Simply Each of the following:
253\ 3 —2.3 \"3
(a) (5x5y%)? (b) (—4m3n?)2(10mn?) () (L12a°b” ) [
6b* 2x~1y=2
Class Example 3.12  Simplifying Expressions with Exponents
Evaluate Each of these: (Try without a calculator!)
-3
2 5 -05 _3
(a) 87 (b) <§> (c) 83 (d) ? (e) 2572
Exponent Rules Table — Answers (in order down the table)
1 2
o 2 6 42. a2_qe.8 (0° 83 _q 3 9
X X 44 X (x =16x _— =24 = -] = — 2 = 2 =4
(add exp.s) (subt.) (rglun) @5 ?)3 y6 (zero exp.) % 2 16 2 4 (\/§) 2

Page |138 Copyright © RTD Learning 2020 — all rights reserved sﬂgfgg?gilg?c‘%en:



Solving Exponential Equations

An exponential equation has the variable

3x—4 _ o]
in the exponent, for example: 23*-4 = 32 2% 2
23x—4 _ 25
One method to solve involves writing all 3x —4 =
terms in the same base. Let’s see how 3% = 9
that works here... xr=
x=3

To solve an exponential equation:

O Re-write all terms with the same base
® |If necessary, simplify using Exponent Rules,
© Set the exponents equal and solve

Worked Example

Algebraic Solution:

T — SN
Simplify the Exponential Equation: 9*~7

Re-write 9 and 27 using the same base

Verify numerically on your calc:

NORMAL FLOAT AUTO REAL RADIAN MP n

Unit 3 — Exponential and Logarithmic Functions

We need to re-write 32 as a power of 2.
(Since the left side is a power of 2)

32 can be written as 25

Now our equation consists of two power terms of the
same base.

Since the expressions are equal, and the bases are
equal, then the exponents must also be equal.

so there is a single term on each side

— 272x—9

Substitute x = 13/4
into both sides of
orig. equation

,,,,,, X7 9x—9 g (13m>-7
""" = 2.639918926€ -4 | v/ Same funky exp.
iy S ORALEERR . otation decimal
(3)? (3)* 2.639918926E -4 on both sides!
So equation becomes: . = So our solution is verified
Solve graphically on your calculator:

(32)x—7: (33)2)(—9

One method isto: 1) Set Equa

tion to zero: 9%77 —27%*7% =0

First simplify each side.... 2n9 1 TRACE to get 2) Graph yq =left side, y, =right side @E  Plot2 Plot3
: CALC menu : . B\Y189"7-274
32x-14 _ 36x-27 mU/UP/yt 3) Sol. is the x-coord. of pt. of intersect  |g\Y2B0
exponents CALCULATE
. Wi Note: Y2=0
Once both sides are fully simplified, é: value Wln:omll ° 2 S
set the exponents equal zero e don’t need a “perfect
P q i: minimum window setting — it’s not
2x — 14 = 6x — 27 Tﬁ:;rn]:&:t crucial to even see the graphs!
1dys WiNOOW | T R U
—4x = —13 g: ‘J:'I?(:;(dx Xmin=-10 < Solong as the
Xma><f1@ solution is within
13 é:‘:?_“;l_m these values,
Y= c Ymax=10 we’re good.
4 RTD Learning PowerMath nex (Ifnot, adjust)  Hesgacoio™  yo
Class Example 3.13 Solving Exponential Equations
x+3
For the equation: 8**+2 = (Z)
(@) Solve algebraically
(b) Verify numerically and solve
graphically on your calc.
Answers from previous page
8a® 8x3 1 27 1 1
3.11 (a) 25x1%% (b) 160m’n? (c) — — e b) — c) 32 () = —
(a) y (b) ()b3 E 3.12()64 ()8 (c) 3 ()3 ()125

Math30-1Power

RtdLearning.com
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3.1 Exponential Expressions and Equations

8x+1 1 x-3
nch=acld 8 Algebraically solve the Exponential Equation: =i <§>

Algebraic Re-write 8, 4, and 1/8 using the same base Verify numerically: Substitute x = 2

Solution: xtl into orig. equation
— (T )x-3 (2)+1 ,,2(23-1
— () 8 74
ik (18)2'3 .................................... 8. Same value on
/ 5
both sides!
_ C@¥H e O 8.
So equation becomes: @21 =(273) = So our solution is verified
S Solve graphically on calc: ¥2=0
B . 2
— 9-3x+9
Simplify each side.... e 2-3x+ BEEN plot2  Plots
K+l , 42%-1 X-3
, I\Y1B8"" /4" "-(1,8)
subtract exponents | 22V = 27049 nele | -
ﬂ _ pm-n set the exponents equal Graph: 9%=7 —272%79 = ()
bn
—x+5=-3x+9 y1 =leftside 'y, =right side

IE%OPSOCtiOh

2x =4 x=2 Solution is the x-coord.
of the pt. of intersect

Class Example  3.14 Solving Exponential Equations of three terms

For the equation: 4¥~1 = g(2x+2)14(x-3)

(@) Solve algebraically
(b) Verify numerically on your calc.

(c) Solve graphically on your calc.

Class Example 3.15 Solving Equations where the base is unknown

(4x_1) b3 (x+2)
B Exam | Algebraically determine the value of x in the exponential equation (%) = <_3> ,  Where
a
Sl a#*b, a#0, andb # 0.

Answers from previous page

3.13 . b Verify Substitute —12/5 for x in both sides, To verify graphically, sketch on calc
A3 (a) x=-12/5 (b) numerically: each works out to approx. 0.435 y1 =8 2andy, = (1/4)**3,
RTD Learning PowerMath 5 g-12/5+2 confirm graphs match!
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Unit 3 — Exponential and Logarithmic Functions

Class Example 3.16 Solving Equations where the variable is in the base

- . -2 Worked 3
Algebraically solve the equation 2(3x —1) 4 =16, and Solve: 5x2 =135
. . Example
verify your solution.
Sol.- Sx% 135 First — isolate the
L = 5
5 5 power term, x2
3
= Goal: Getexp. of
Multiplies W=7 “” t0 1.
tol 2
( 3)§ 2 Take both sides to
x2) = (27)3 pe exp.2/3
¥l = (27)% (reciprocal)

xX=9

Applications of Exponential Equations

Finally we explore real world situations that can be modeled using exponential equations — where some initial
value (a) has a multiplication factor (b) applied every certain period of time (p).

The number of bacteria in a sample is shown to triple every 7 hours. Initially, there are 9

Worked
Example colonies present. Set up and solve an equation to determine the time it would take for the
number of colonies to reach 2187.
Algebraic On formula sheet: t «— Period of time for mult. Solve on calc:
Solution: y= a(b)p\ factor to be applied Use X;pax = 0 for “time” problems
end amount”™ . ... Multiplication growth WINDOW Plot2 Plots
initial amount (or decay) factor Xmin=0 e
) V. e E\Y1B9(3)
The mult. factor (b) is 3 (population triples) GROWTH: b > 1 Use Ymax greater $237°7 E\Y282187
. than 2187 Ymin=0 e
The end amount (y) is 2187 t DECAY: 0 < b <1 Ymax=3000
I @ 2187 = 9(3)7
The initial amount (a) is . V2=2187 iy i the pop.,
And pis 7 hrs 243 = (3)7  Isolate power term after “x” hours
(time it takes for 5 t
population to triple) 3> =(3)7  Re-write 243 as a power of 3 Solution is the x-coord.
t of the pt. of intersect
5=
7
RTD Learning PowerMath t =35 hrs P RN e

Class Example 3.17 Applications of Exponential Equations

A particularly strong investment fund has doubled in value over the past 5 years. Assuming that the fund
continues this performance, setup and algebraically solve an equation to determine how long it would take for a
S5 000 investment to grow to $80 000.

Answers from previous page

3.14 (a) x=1/2 (b) Verify Substitute 1/2 for x in both sides, (c) To verify graphically, sketch on calc
numerically: ©ach works out to 0. 5 y1 =4 Landy, = 8%*+Z x 16**3,
3.15 x=—5/7 RTD Learning PowerMath > 4%/271 > 82(1/2)+2 5 161/2-3 standard window, confirm graphs match!
Math30-1Power Copyright © RTD Learning 2020 — all rights reserved Page | 141
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3.1 Exponential Expressions and Equations

3.1 Practice Questions

E Fully simply each of the following expressions:

(5x2y3)(8x3y2) Q <4m2n4 )3 @ (2x2y—4 >—2
2

2,,3 —1\2
(@) (5x?y*)(Exy™) ) =555

E Evaluate each, showing simplification steps: Try first without a calculator, use your calc to verify!
3 .
2 3

3\ ? 3 25\ 2
(a) <_Z> (b) 812 (c) (E) (d) g 1
(50)

E Use an algebraic process to solve each of the following equations. Verify your answers.

1
@) 637" =—— (b) 64%*7% =16
(C) 43x = gx+1 (d) (9)x—4(3)2x—1: 27x+1

Answers from previous page

3.16 x=17/48 4.17 20years RTD Learning PowerMath
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Unit 3 — Exponential and Logarithmic Functions

m Algebraically solve each of the following equations. Verify by graphing on your calculator.

. v 1 X1 1 x=2 32x+1 _2 . i
(a) 5(25)2*1 = (125) 2<§> (b) <§> S © Gx+2)73=—

X 2x x—2 x—2 x
T e T
216 5

Answers to Practice Questions on the previous page

8nb y12 16 64 1
1. & b) —4y3 - d) — 2. — b — (d) —
(a) 45x*y (b) —4y> (c) 27mo (d) 426 (a) 9 (b) 27  (c) 17t (d) 20
3. @2 (b)11/6 ()1 (d) 12 RTD Learning PowerMath
Math30-1Power Copyright © RTD Learning 2020 — all rights reserved Page |143
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3.1 Exponential Expressions and Equations

3x2+x 1 x=2
E A student used an algebraic process to solve the equation — =3 <_> . Heis able to simplify the
273x= 9

equation to x2 + bx + ¢ = 0, where b,c € |

The value of c is:

N A. _8
Exam
Styl
1 B -4
C. -2
D. -1

m The foundation of a house has approximately 1200 termites. The terminate population is doubling every
20 days. Set up and algebraically solve an equation to determine how long it would take for the termite
population to reach approximately 153 600.

An adult takes 400 mg of Ibuprofen. The half-life for the amount of lbuprofen in a person’s system is 3 hours.
Note: This means that after 3 hrs, half of the original amount ingested remains in the body.

Set up and algebraically solve an equation to determine how long it would take for the amount of Ibuprofen
in the person’s body to decrease to 12.5 mg.

Answers to Fractice Questions on the previous page and this page

4, () —4 (b) —6 (c) 62/3 (d) —4/3 (e) 6/5 (f) 3/7 RTD Learning PowerMath
5. C 6. 140 days 7. 15hrs
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m Graphs of Exponential Functions

We saw in the previous section how exponential equations involved terms where the variable is in the exponent.
Exponential functions are can be used to model many real-world situations.

* The temperature of a cup of

* The value of a used car

* The world population

populati"" * The value of an investment
earning positive interest

* The measured amount of a

decaying radioactive isotope
— These three involve negative exponential growth,

/ or exponential decay -

hot chocolate as it cools

Exploration#1 The Graph of y = 2%

Exponential functions can model any of these,
given certain parameters.
We’'ll dive further into applications in section 4.7,

after learning a bit about logarithms. For now
we’ll focus on the basic graphs.

9 1m® Complete the table of values below, and plot the remaining points on the graph.
Then, sketch the smooth curve that goes through each of your points. Then —you
U p will have graphed your first exponential function. @
x 2% 2w Function Essentials:
16—
State each of the following
0 20=1
1 12 Domain
2
3 . Range
4
Asymptote
_1 4
-2 i Xx-intercept
2(0,1)
-3 < : =
] 5 y-intercept

1
The Graph of y = (i)x

Next we sketch the graph of the
function obtained by horizontally
reflecting the graph of y = 2%,
about the line x = 0.

3 ® Use transformations to show
that the resulting function

equationis: y = (%)x

16

e

4w Function Essentials:

Are there any differences
from the graph of y = 2* ?

/N

Math30-1Power

RtdLearning.com
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3.2 Graphs of Exponential Functions

We introduce the y = 2% 1} (4,16) Applyinga (-4, 16)
_) basic exponential horizontal
i function as: reflection gives:
RN 0l
(=3,8)
5l
(_2' 4)
(0,1)
) 1; 7\1 5 -5
(=2 -1
Foranygraph, y=b* b>0b+1: RTD Learning PowerMath
Domain: {x € R} y-intercept: (0,1) Asymptote: Horizontal Asymptoteaty = 0

M As x gets larger and larger the graph

Range: {y >0,y € R} x-intercept: (1,0) approaches, but never touches, the x-axis.

Note how the characteristics; domain, range, intercepts and asymptote — are the same for any base of y = b*.
And about that base, b.... ¥ It can’t be “0” Or else y would just be O for every x .... y = 0*
%~ |t can’t be “1” Or else y would just be 1 forevery x ...y = 1*

@ |t can’t be negative Note that f we allowed negative bases, any even value of
x would return a positive value

So we define the basetobe: b > 0,b + 1:

Now with that, let’s explore the effect of changing the base:

Exploration#2 Comparing Graphs in the form y = b*, b > 1, for different b values
(12

£f pe

Analyze the graphs on the right. All points

with integer coordinates are shown.
1 # For each equation listed to the right,
indicate the number of the matching graph. (3 x
Y=\z
2 #p Describe the effect on the graph of
y =b*,b>1,asb gets larger. 10\*
-3
y=4"
3 m Describe the effect on the graph of
y =b*,b>1,as b gets closer to 1.
y = 10*
-5 5
Page | 146 Copyright © RTD Learning 2020 — all rights reserved Mg:gg?gilg‘?xeng



Unit 3 — Exponential and Logarithmic Functions

Exploration#3  Comparing Graphs in the form y = b*, where b is between 0 and 1

Analyze the graphs on the right. All points
with integer coordinates are shown.

1# For each equation on the right, indicate the

number of the graph that matches.

2 mp Describe the effect on the graph of
y=b*0<b<1,as
b gets closer to 0.

3 mp Describe the effect on the graph of
y=b*0<b<1,as
b gets closer to 1.

Note that for all of these graphs::
{x € R} {y>0,yeR}

Domain Range

) Given the graph of

S

HA.aty =0 y=1
Asymptote y-intercept x-intercept

If b > 1, the graph increases If 0 < b < 1,thegraph decreases

W y = b* ... _
- y = bx a8 y =] bx
—___ . b>1 0<b<1
= (I} 1% Y=
(5] (4] © ;
y = 0.5% y=2
0, 1) 0, 1)
> >
TD/Learning PowerMath
ey~ O'gx =k If b > 1, the graph bends-ugfromahehogizontahline y = 1
____________________________ »y=1 The larger the base (the further from “1”), the greater the
increase... compare graphs ©,0, and © on the left.
The smaller the base (the further from “1”), the greater
the decrease... compare graphs @, ©, and ® on the left.
We’ll next explore the effect of adding a vertical stretch, a, and vertical translation, k, to the graph of y = b*....
Page |147
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3.2 Graphs of Exponential Functions

Exploration #4

Comparing Graphs of y = a(b)*, a # 0,b > 1
for different a values

Analyze the graphs on the right. All points

with integer coordinates are shown. 1 =) State the equation
The corresponding functions for each of of the function for:

graphs @, ®, and ©can be written in the
formy = a(2)*.

Hint: The value of “a” can be solved for, or Graph o
obtained through reasoning, or through
exploration with your graphing calculator. -
Graph ©
2 =) Describe the effect of a on the
graph of y = a(b)”*.
Graph ©

Exploration #5
Effect of Parameter “k” iny =a(b)*+ k,a+#0,b # 1

Graphs @ and @ on the right are obtained by applying a
vertical translation to the graph of y = 3(2)*.

The horizontal asymptote (HA) for graph @ is shown.

1 ® Explain how the value k, where a > 0,
affects whether the graph has an x-intercept.

2 mp State the indicated characteristics for each graph:

Range Asymptote

y-intercept

Graph @

Graph @

Page | 148 Copyright © RTD Learning 2020 — all rights reserved
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Given the graph of y = ab*; a > 0 ...

0, a)

L

a

y = ab*

The vertical stretch a
represents the y-intercept.

Class Example  3.21

Unit 3 — Exponential and Logarithmic Functions

Given the graph of y = ab*; a > 0 ...

RTD Learning P
0,a+k)

.

wer

The vertical translation k
represents the horizontal

asymptote. (H.A.)
a
/

Determining Graph Characteristics from an Equation

:{y>ky€eR}

Given the functiony = 3(2)*+4,

(a) Without graphing, state the range, asymptote, and y-intercept.

(b) Use reasoning to state whether the graph will have an x-intercept.

Explain.

(c) Sketch and label all characteristics.

Exploration#6 The graph of y = a(b)*, a<0,b # 1

201

10—+

The graph on the right can each be written in the form y = a(b)”*.

1® Given that the graph has a y-intercept of g, state the value of a,

solve for b, and state the equation.

2m» On the same grid, sketch the graph of the function obtained
by vertical reflection about the line y = 0. Label it graph @.

3 m) State the equation of the function that corresponds to

each graph.

Math30-1Power

RtdLearning.com
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—5 1 5
4
=
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3.2 Graphs of Exponential Functions

Exploration #7 Further Explorationof y = a(b)* + k,a+#0,b # 1

The graphs on the right can each be written in the form
y = a(b)* + k. All four graphs have the same a and b values. Y

The horizontal asymptotes are:
y = 0 forgraph @ 2w State an equation of
y = 4 for graph @ the function for:
y = —1 for graph ©
= —3f h®
y or grap Graph ©
1 =) Use graph @ to determine the Graph @
a and b values.
Graph ©
.
Graph ©® -
3m) Use an algebraic process to determine
the x-intercept of graph @.
(From the equation)
4w State the range of each graph.
Graph @ Graph @ Graph © Graph ©

5= Given an exponential function in the form y = a(b)* + k,
state two possible expressions for the range.

Answers from previous page

3.21 (a) Range is defined by the

Graph “opens up”, asa > 0, and (c) & x
. . =3(2)*+4
H.A., which is given by the horiz. asymptote (H.A.) is above - X =
the vertical translation. the x-axis. RTD Learnjng/fowerMath
(4 units up)

Graph has no x-intercept.
Range: {y >4,y € R}

HA.aty =4
y-intercept: (0,7)

=
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=N

The y-intercept
isa+k

0,a+k)

An exponential function can
be writteny = a(b)*+k.

If b >1,the
graph increases

Domain is
{x e R}

Thereis a H.A.
aty =k

— The range is:
]‘k {y >k, yeR}
ifa>0

¢ For the y-intercept, set x = 0 and evaluate.

y = a(b)?+k
=a(l)+k
=a+k

¢ For the x-intercept, set y = 0 and solve.

0= a(b)*+k

Solve the resulting equation for
the x-intercept, if it exits.

Worked
Example

-

Unit 3 — Exponential and Logarithmic Functions

fo<b<l,
the graph
decreases
\ .
0 {y<k, yeR} |

ifa<0

since b° = 1 for any b

W

The graph will have an x — intercept

ifa>0and k <

Sketch and label all characteristics.

Solution:

For all exponential functions (unless restricted by some application),

the DOMAIN is {x € R}

For range consider two things:

¢ The H.A.isaty = 16 (the vertical translation). So the
graph is either entirely above or entirely below y = 16.

¥ Since a < 0 (there is a negative in front of the function), the
graph opens down, and is entirely below the line y = 16.

So the RANGE is {y < 16, y € R}

For y-intercept, substitute
x = 0 and evaluate:

y=—4 (%)0 +16

—4(1) + 16

(0,12)

Math30-1Power

RtdLearning.com

0 = —4(;)*+16

4(3)*= 16 =y
? —x =2
=12 1, *=
(5) =4 x=-2
2 H*=22 (-2,0)

For x-intercept, substitute y = 0 and solve:

0 ..orifa<Oandk >0

X
Given the function y = —4 E) + 16, state the domain, range, asymptote, and any intercepts.

(0,12)

8,,
RTD LearningPowerMath
4+

(_2' 0)

—44

y=—4 (;)x + 116

Horiz. Asymptote

Base is less than 1, so graph “falls right”.
But a = —4 is negative, so vertically reflect
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3.2 Graphs of Exponential Functions

Class Example 322 Solving Exponential Equations of three terms

Given the function y = —3(4)*+48,

so+
(a) State the domain, and analyze the characteristics of
equation to determine the range. 40
30+
20+
(b) Use an algebraic process to determine the x and y 10
intercepts. Verify using your graphing calculator.
-5 5
__10 -+
—204+

Class Example 3.23 /dentifying graphs in the form y = ab*

Each graph on the right represents an exponential function that
can be written in the formy = a(b)*; b > 1

Use reasoning to match each equation with a graph number.

@  y=p
2

() ¥=5®)"

€ y=sp*

@  y=4p

Class Example  3.24 /dentifying graphs in the form y = b*

Each graph on the right represents an exponential function that
can be written in the formy = (b)*; b # 1

Use reasoning to match each equation with a graph number.
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Unit 3 — Exponential and Logarithmic Functions
%54 On the graph shown the horizontal asymptote and points (®) shown i
/527, have integer values. Determine an equation for the corresponding at

are exponential function, in the form y = a(b)*+k.

i - 6
Start by identifying the H.A. (horizontal asymptote), which RTD Learnlrlgiéwer!\/lath

defines the k value. = k= —10
Sowe havey = a(b)*—10

Solution:

Next, the value of a (vertical stretch) can be counted as the
distance from the H.A. and the y-intercept. = a =5

So now we havey = 5(b)*—10

For reference...
Finally, use any other point on the graph, such as (1, 0), to
solve for b. 0 =5(b)-10

10 = 5(b)

b=2

So now that we have k, a, and
b, we can state the equation:

0,a+k)

y = 5(2)*~10

Class Example 3.25 Solving Exponential Equations of three terms

For each graph below, the horizontal asymptote and points indicated () are all integer values. Determine an
equation for the corresponding are exponential function, in the form y = a(b)*+k.

Answers from previous page

3.22 (a) Domainis {x € R} . —Graphisentirely below the HA.  (¢) a0
. - _3i . , H.A.aty = 48
Range is {y < 48,y € R} (since @ = —3 is negative)

H.A.at y =48 <«—H.A.is given by the vertical translation

(b) xint: (2,0) <«—Forx-int, sety =0andsolve 0= —3(4)*+48

y int: (0,45) 3(4)* =48 2,0)
—y=-3(4)°+48 4% =16 5
=—-3+4+148 4x:42 > x=2

323 (2) ©® (b)® (c) ® (d) @ 424 3) ©® (b)©® ()@ (d) ®
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Thank you for checking out the first two sections of our
Exponents and Logarithms unit.

Math30-1Power

RtdLearning.com

Access the remaining 59 pages of this unit (including the
practice questions for 3.2 Graphs of Exponential Function,
where this leaves off) for just $29 at www.math30-1power.com.

Included is LOADS of additional high-impact, curriculum
relevant practice questions, including a summary review
section with more diploma exam style questions.

You’ll also receive:

- Videos tutorials to guide you through all lessons
- Access to schedule live online classes
- Instructor email support
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