M - Functions, Lesson 5, Families of Functions (r. 2018)

FUNCTIONS
Families of Functions

Common Core Standards

F-LE.A.1 Distinguish between situations that can be
modeled with linear functions and with exponential
functions.

F-LE.A.la Prove that linear functions grow by
equal differences over equal intervals, and that ex-
ponential functions grow by equal factors over equal
intervals.

F-LE.A.1b Recognize situations in which one quan-
tity changes at a constant rate per unit interval rela-
tive to another.

F-LE.A.1c Recognize situations in which a quantity
grows or decays by a constant percent rate per unit
interval relative to another.

F-LE.A.2 Construct linear and exponential func-
tions, including-arithmetic-and-geometric-sequences,
given a graph, a description of a relationship, or two
input-output pairs (include reading these from a ta-
ble).

PARCC: Tasks are limited to constructing linear and exponential
functions in simple context (not multi-step).

F-LE.A.3 Observe using graphs and tables that a
quantity increasing exponentially eventually exceeds
a quantity increasing linearly, quadratically, or
(more generally) as a polynomial function.

Next Generation Standards

Al-F.LE.1 Distinguish between situations that can be
modeled with linear functions and with exponential func-
tions.

Al-F.LE.1a Justify that a function is linear because it
grows by equal differences over equal intervals, and that
a function is exponential because it grows by equal fac-
tors over equal intervals.

Al-.F.LE.1b Recognize situations in which one quantity
changes at a constant rate per unit interval relative to an-
other, and therefore can be modeled linearly.

e.g., A flower grows two inches per day.

Al-F.LE.1c Recognize situations in which a quantity
grows or decays by a constant percent rate per unit inter-
val relative to another, and therefore can be modeled
exponentially.

e.g., A flower doubles in size after each day.

Al-F.LE.2 Construct a linear or exponential function
symbolically given:

i) a graph;

ii) a description of the relationship;

iii) two input-output pairs (include reading these from a
table).

(Shared standard with Algebra I1)

Note: Tasks are limited to constructing linear and expo-
nential functions in simple context (not multi-step).

Al-F.LE.3 Observe using graphs and tables that a quan-
tity increasing exponentially eventually exceeds a quan-
tity increasing linearly, quadratically, or (more generally)
as a polynomial function.

LEARNING OBJECTIVES

Students will be able to:

1) Describe characteristics of linear, exponential and quadratic functions.
2) Associate linear functions with constant rates of change.
3) Associate exponential and quadratic functions with variable rates of change.




Overview of Lesson

Teacher Centered Introduction
Overview of Lesson
- activate students’ prior knowledge
- vocabulary
- learning objective(s)

- big ideas: direct instruction

Student Centered Activities

guided practice €Teacher: anticipates, monitors, selects, sequences, and
connects student work

- developing essential skills
- Regents exam questions

- formative assessment assignment (exit slip, explain the math, or journal
entry)

- modeling
VOCABULARY
exponential linear quadratic
families of functions parabloa rate of change
BIG IDEAS
Families of Functions
The Linear Family The Quadratic Family The Exponential Family
y=x y = 52 y=2
If the graph is a straight If the graph is a parabola, the | I the graph is a curve that
line, the function is in the | function is in the family of approaches a horizontal

family of linear functions. | quadratic functions.

limit on one end and gets

All first degree functions | All quadratic functions have | function is in the family of

steeper on the other end, the

are linear functions, except | an exponent of 2 or can be exponential functions.
those lines that are vertical. | factored into a single factor _ o
with an exponent of 2. An exponential function is

All linear functions can be
expressed as y = mx+ &,

where m is a constant x4+ 9= (x+ DF Example: y=2"

defined slope and b is the
y-intercept.

A constant rate of
change indicates a linear
function.

Examples: variable for an exponent.

2
xlﬁ+6x8+9=£x8+3j

a function that contains a

Exponential growth and
decay can be modeled using
the general formula

A=r1+7Y




| |

NOTE: All functions in the form of NOTE: All functions in the form of
y=ax" where a=0 and n isaneven y=ax" where a=0 and n isan odd
number >1, take the form of parabolas. number >1, take the form of hyperbolas.

The larger the value of n, the wider the flat | These are not quadratic functions.
part at the bottom/top.

Rates of Change Can be Used to Identify a Function’s Family
Linear functions have constant rates of change.
Quadratic functions have both negative and positive varying rates of change.
Exponential functions have either negative or positive varying rates of change. (NOTE: A quantity
increasing exponentially will eventually exceeds a quantity increasing linearly or quadratically.)

When the rate of change is not constant, it is called a variable rate of change.

Finding Rates of Change from Tables

Ya—¥1. . . . .
The slope formula = = ; — xl is used to find the rate of change in table views of a function. When
2 1
applying the slope formula to tables, it may be helpful to think of the formual as
i
v

Simply add two extra columns titleD 4x and 4y to the table, then find the differences between any two y
values in the table and their corresponding x values.

Example:
Ax X y Ay

1 3

2-1=1 6-3=3
2 ]
4 12
7 21

9-7=2 27-21=6
9 27

Ly

The above table is the table view of the function ¥ = 3x. The ratio of always reduces to %

Ax
regardless of which coordinate pairs are selected. This means that the above table represents a linear
function.




3.

DEVELOPING ESSENTIAL SKILLS

Which type of graph is shown in the diagram below?

/N

¥

a. absolute value c. linear
b. exponential d. quadratic

Which graph represents a linear function?
a. ¥
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Antwaan leaves a cup of hot chocolate on the counter in his kitchen. Which graph is the best representation of the
change in temperature of his hot chocolate over time?
&
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4. Which graph represents an exponential equation?
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5. Which type of function is represented by the graph shown below?

A

VAR

Y

a. absolute value c. linear
b. exponential d. quadratic

6. Which equation represents a quadratic function?
a. y=x+12 C. 2



b. y=|x+2] d =37

7. Which type of function is graphed below?

a. linear c. exponential
b. quadratic d. absolute value

8. Which graph represents an absolute value equation?
y

a. C. Y
.‘..// » //“\\
b y d y

ANSWERS

ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
ANS:
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REGENTS EXAM QUESTIONS (through June 2018)

F.LEALl FLEAZ2 FLEAZ:

Model Families of Functions

435) Which situation could be modeled by using a linear function?
1) abank account balance that grows at a rate 3)

of 5% per year, compounded annually

2) apopulation of bacteria that doubles every 4)
4.5 hours

the cost of cell phone service that charges
a base amount plus 20 cents per minute
the concentration of medicine in a
person’s body that decays by a factor of
one-third every hour

436) Sara was asked to solve this word problem: "The product of two consecutive integers is 156. What are the
integers?" What type of equation should she create to solve this problem?

1)

linear

2) quadratic

3)
4)

exponential
absolute value

437) A population that initially has 20 birds approximately doubles every 10 years. Which graph represents
this population growth?

1)

2)

Number of Birds

Number of Birds

40-

204

20+

104

A

0

~

0

20 40
Number of Years

10 20
Number of Years

3)

4)

3

438) Which table of values represents a linear relationship?

1)

X

f(x)

-3

-2

1

WIN|=|o|—=

13

3)

()]
°
o 804
S 60-
é 40-
5 204
1 T =
0 20 40
Number of Years
® A
B
o 801
© 60
é 40
5 204
0 20 40
Number of Years
x | f(x)
-1 -3

0] -1

1 1

2 3

3




2) [x J#x) A [ x T
1| % -1 | -1

0] 1 0 0

1] 2 1 1

2| 4 2 8

3 8 3 27

439) The table below shows the average yearly balance in a savings account where interest is compounded

440)

441)

annually. No money is deposited or withdrawn after the initial amount is deposited.

Year Balance, in Dollars
0 380.00
10 562.49
20 832.63
30 1232.49
40 1824.39
50 2700.54

Which type of function best models the given data?

1) linear function with a negative rate of 3) exponential decay function
change

2) linear function with a positive rate of 4) exponential growth function
change

Rachel and Marc were given the information shown below about the bacteria growing in a Petri dish in
their biology class.

Number of Hours, x 1 2 3 4 5 6 7 8 9 10
Number of Bacteria, B(x) | 220 | 280 | 350 | 440 | 550 | 690 | 860 | 1070 | 1340 | 1680

Rachel wants to model this information with a linear function. Marc wants to use an exponential function.
Which model is the better choice? Explain why you chose this model.

The function, #(x), is shown in the table below.

X t(x)
-3 10
—1 7.5
1 5

2.5

0

Determine whether #x} is linear or exponential. Explain your answer.



442)

443)

444)

445)

446)

447)

448)

449)

The tables below show the values of four different functions for given values of x.

X f(x) X g(x) X h(x) X k(x)
1 12 1 -1 1 9 1 -2
2 19 2 1 2 12 2 4

3 26 3 5 3 17 3 14
4 33 4 13 4 24 4 28

Which table represents a linear function?-
1) Jfx) 3) hix)
2) gix) 4) kix)

Grisham is considering the three situations below.

I.  For the first 28 days, a sunflower grows at a rate of 3.5 cm per day.

Il.  The value of a car depreciates at a rate of 15% per year after it is purchased.

I1l.  The amount of bacteria in a culture triples every two days during an experiment.

Which of the statements describes a situation with an equal difference over an equal interval?
1) 1, only 3) landlll

2) 1l, only 4) lland Il

Consider the pattern of squares shown below:

HEpEEEEnEEEEEEEE

Which type of model, linear or exponential, should be used to determine how many squares are in the nth
pattern? Explain your answer.

Which scenario represents exponential growth?

1) A water tank is filled at a rate of 2 3) A species of fly doubles its population

gallons/minute. every month during the summer.

2) A vine grows 6 inches every week. 4) A carincreases its distance from a garage
as it travels at a constant speed of 25 miles
per hour.

One characteristic of all linear functions is that they change by

1) equal factors over equal intervals 3) equal differences over equal intervals

2) unequal factors over equal intervals 4) unequal differences over equal intervals

The highest possible grade for a book report is 100. The teacher deducts 10 points for each day the report
is late. Which kind of function describes this situation?

1) linear 3) exponential growth

2) quadratic 4) exponential decay

lan is saving up to buy a new baseball glove. Every month he puts $10 into a jar. Which type of function
best models the total amount of money in the jar after a given number of months?

1) linear 3) quadratic

2) exponential 4) square root

If a population of 100 cells triples every hour, which function represents pit}, the population after t hours?
1) pip)= 3100y 3) plt)=73t+100
2)  piy=100(3)" 4) pit)=100+3



450) The table below represents the function F.

X 3 4 6 7 8

Fix) 9 17 65 129 | 257

The equation that represents this function is
1) Ax=3" 3) Ax=2"+1
2) Fix)=ix 4) Fix)=12x+3

451) A laboratory technician studied the population growth of a colony of bacteria.

bacteria every other day, as shown in the partial table below.

t (time, in days) 0 2 4
f(t) (bacteria) 25 | 15,625 | 9,765,625

Which function would accurately model the technician's data?
1) fn=25 3) Ab)=is
2) A =25ttt 4) A =250+ 1)

452) Which function is shown in the table below?

x | f(x)
_ 1
il )
_ 1
| 3
0 1
1 3
2 9
3] 27
1) flx)=3x 3) Axi=-x*
2) fxi=x+3 4) fx)=737

He recorded the number of

453) Vinny collects population data, iz}, about a specific strain of bacteria over time in hours, h, as shown in

the graph below.

Pin)

o

{3.32)

(2|16)

(1,8)
(0/4) 4




454)

455)

Which equation represents the graph of 2(%)?
D ri =4 3) PR =3k +0.2k+4.2

2) Py =L 4) P(h) = 2 i i T4

If f1x)=3" and g{x) = 2x+ 3, at which value of x is f{x) < g{x)?
1) -1 3) -3
2) 2 4) 4

Alicia has invented a new app for smart phones that two companies are interested in purchasing for a 2-
year contract. Company A is offering her $10,000 for the first month and will increase the amount each
month by $5000. Company B is offering $500 for the first month and will double their payment each
month from the previous month. Monthly payments are made at the end of each month. For which
monthly payment will company B’s payment first exceed company A’s payment?

1) 6 3) 8

2) 7 4) 9

456) Graph fix) = x* and gix) = 2¥ for x =0 on the set of axes below.

¥

X

State which function, f{x) or gix), has a greater value when x = 20. Justify your reasoning.

457) What is the largest integer, x, for which the value of fix) = sxt 4+ 302 + 9 will be greater than the value of

glx)=3"?
) 7 3) 9
2) 8 4) 10

458) As x increases beyond 25, which function will have the largest value?

1) Ax)=15 3) hix)=15x"
2) gixi=15x+73 4) kfx)=15%"+1.52°



459) Michael has $10 in his savings account. Option 1 will add $100 to his account each week. Option 2 will
double the amount in his account at the end of each week. Write a function in terms of x to model each
option of saving. Michael wants to have at least $700 in his account at the end of 7 weeks to buy a
mountain bike. Determine which option(s) will enable him to reach his goal. Justify your answer.

460) Caleb claims that the ordered pairs shown in the table below are from a nonlinear function.

X f(X)
0 2
1 4
2 8
3 16
State if Caleb is correct. Explain your reasoning.
461) Which situation is not a linear function?
1) A gym charges a membership fee of 3) A restaurant employee earns $12.50 per
$10.00 down and $10.00 per month. hour.
2) A cab company charges $2.50 initially and 4) A $12,000 car depreciates 15% per year.
$3.00 per mile.
SOLUTIONS
435) ANS: 3

Strategy: Eliminate wrong answers.

a) Eliminate answer choice a because it describes exponential growth of money in a bank account.

b) Eliminate answer choice b because is describes exponential growth of bacteria.

c) Choose answer choice ¢ because it can be modeled using the slope intercept formula as follows:
y=mr+h

cost of cell phone serwice =$0.20 » number of runutes plus the base cost
d) Eliminate answer choice d because it describes exponential decay of medicine in the body.

PTS: 2 NAT: F.LEA.1 TOP: Families of Functions
436) ANS: 2
1. Understand the question as asking what type of equation is needed to solve a product of consecutive
integers problem.
2. Step 2. Strategy. Write the equation, then decide it it is linear, quadratic, exponential, or absolute
value.
3. Step 3. Execution of Strategy.
Let x represent the first consecutive integer.
Let (x+1) represent the second consecutive integer.
Write the equation z[x+ 1) = 156
This is a quadratic equation because it will have an exponent of 2.
xx+ 11 =154

X yx= 156

4
+x-1586=0
Step 4. Does it make sense? Yes. All of the other answer choices can be eliminated as wrong.



PTS: 2 NAT: A.CED.A.1 TOP: Families of Functions

437) ANS: 3
Strategy: Build a second model of the problem using a table of values.

If a population starts with 20 birds and doubles every ten years, the following table of values can be

created:
Number of | Population
Years of Birds
0 20
10 40
20 80
30 160
40 320

Choice a can be eliminated because it shows 20 birds after 20 years.
Choice b can be eliminated because it shows 0 birds after 20 years.
Choice c looks good because it shows 80 birds after 20 years.
Choice d can be eliminated because it shows 40 birds after 20 years.

PTS: 2 NAT: F.LE.A.2 TOP: Families of Functions
KEY: bimodalgraph
438) ANS: 3

Strategy: Use — A7 (the slope formula) to determine which table represents a constant rate of change. A

linear function WI|| have a constant rate of change.

Answer Choice First set of coordinates | Second set of coordinates
a (1,1) and (2,6) (2,6) and (3, 13)
eliminate because slope is not constant fi—1 13-4
sfc:-pe—ﬁ—ﬂ sfc:-pe—ﬁ=7
b (1,2) and (2,4) (2,4) and (3, 8)
eliminate because slope is not constant 4-1 8-
Sfﬂpé'——z 1=2 sfape=—3_2=4
c (1,1) and (2,3) (2,3)and (3, 5)
choose because slope is constant | 5-3
sfape=m=2 sfape=Tz=2
d (1,1) and (2,8) (2,8) and (3, 27)
eliminate because slope is not constant -1 27-38
sfape=Tl=T sf@pe=ﬁ=19
PTS: 2 NAT: F.LEA.1 TOP: Families of Functions

439) ANS: 4
Strategy: Input the table into the stats editor of a graphing calculator, then plot the points and examine the
shape of the scatterplot.

E-a EEE ya | 7 |L.-':'|_1 L;_r' o
& B:i62 21 Flot2. OF f o
i1 1AZ4.4 - L4 Lz o .
3 EF0n.5 ZsP1ot 3. 0fFF o
"""""" L= L Lz o o

L = 44P1ots0fF .

The data in this table creates a scatterplot that appears to model an exponential growth function.

DIMS? Does It Make Sense? Yes. Savings accounts are excellent exemplars of exponential growth.



PTS: 2 NAT: F.LEA.l TOP: Modeling Exponential Equations

440) ANS:
Exponential, because the function does not grow at a constant rate.

Strategy 1.
Compare the rates of change for different pairs of data using the slope formula.

Ya~X¥1  550-220 330

Rate of change between (1, 220) and (5, 550): # = T, -7, 1 -4 - 825
) ¥a~¥1  1480-690 990
Rate of change between (6, 690) and (10, 1680): m = = =— =475
X, — X 10-4 4

Strategy 2: Use stat plots in a graphing calculator to create a scatterplot view of the multivariate data.

Lz L i i
: e | IL-'I:IU LEr'-I o o
3, .3,.5,3 ZiPlot2 0ff o
C CCi |- L1 Lz o a a
B EL] ZaPlot 3 0fF g ©
; Han L1 L& o g o "o
LH=1l,2:3:4:-5:6. . 4IPlots0+F R

The graph view of the data clearly shows that the data is not linear.

PTS: 2 NAT: S.ID.B.6a TOP: Comparing Linear and Exponential Functions

441) ANS:
Strategy #1. Calculate the change in x and the change in y for each ordered pair in the table. If the ratio

Fi)
of i is constant, the function is linear.

ik
Jiv X | t(x) | fslx)

wpc ot 10 1o
-1 7.5

+2< 1 G >-25

+2< >-25

+9< 3 25 >05
5 0

Fi\ -
This table shows a linear function, because the ratio of Ey can always be expressed as %

Strategy #2. Input values from the table into the stats editor of a graphing calculator, turn stats plot on,
then use zoom stat to inspect the scatterplot.

Li Lz Lz 1 Flotz Flots .
3 T of
-1 7.5 el B L o
: Ze o i @
0 list:l1 ;
| list:ilz - °
ark: B + - R S
LiiGI=

The scatterplot shows a linear relationship.

PTS: 2 NAT: F.LE.A1 TOP: Families of Functions
442) ANS: 1



443)

444)

Step 1. Notice that in each of the tables, the values of the indepedendent variable (x) are 1, 2, 3, and 4,
while the dependent variables are different. The question asks which table represents a linear function
and, bu definition, a linear function must have a constant rate of change.

Step 2. Use the slope formula and data from each table to determine which table represents a constant rate
of change.

Step 3. Execute the strategy.

f(x) rate of change = Every time x increases by 1, f(x) increases by 7. This is a

Sz, - fah
_x )

a7
constant rate of change, so f(x) is a linear function.

glx)y - glx)y ) ] . .
g(x) rate of change = ————————  Every time x increases by 1, g(x) increases by a different

Ay T
amount. This is not a constant rate of change, so g(x) is not a linear function.

Bix)y — hix)) . . . .
h(x) rate of change = B Every time x increases by 1, h(x) increases by a different
] 1

amount. This is not a constant rate of change, so h(x) is not a linear function.

Ay — &), o : :
k(x) rate of change = — Every time x increases by 1, k(x) increases by a different
2 1

amount. This is not a constant rate of change, so k(x) is not a linear function.
Step 4. Does it make sense? Yes. Only one table shows a constant rate of change.

PTS: 2 NAT: F.LEA.1 TOP: Families of Functions

ANS: 1

Interpreting the Question: Equal differences over equal intervals suggests a constant rate of change,
which would be a linear relationship.

Strategy: Model each situation with a function rule, then select the linear functions.

I.  For the first 28 days, a sunflower grows at a rate of 3.5 cm per day.

This can be modeled with the_linear function /i = 3.54, where h represents the height of the sunflower and
d represents the number of days. Since this function is linear, it represents a situation with an equal
difference over an equal interval.

Il.  The value of a car depreciates at a rate of 15% per year after it is purchased.

This can be modeled with the exponential decay function ¥ = 21 -. 15)’, where V represents the value of
the car, P represents its price when purchased, -.15 represents the annual depreciation rate, and t represents
the number of years after purchase. This is an exponential decay function, so it does not represent a
situation with an equal difference over an equal interval.

I11.  The amount of bacteria in a culture triples every two days during an experiment.
d
This can be modeled with the exponential growth function 4 = 5312, where A represents the amount of

. . . d
bacteria, B represents starting amount of bacteria, 3 represents the growth rate, and 5l represents the

number of growth cyles. This is an exponential growth function, so it does not represent a situation with
an equal difference over an equal interval.

The only choice that represents a situation with an equal difference over an equal interval is the first
situation.

PTS: 2 NAT: F.LE.A1 TOP: Families of Functions
ANS:



445)

446)

447)

448)

449)

Exponential. The rate of change is not constant, so a linear model must be eliminated.

Strategy: Build a table of values, as follows:
n |1]2|3]4]5|6] 7 |n
fn) |2|4|8|16|32|64|128 |

The pattern can be modeled using the exponential function f#) = 2",

PTS: 2 NAT: F.LEA.l

ANS: 3

Strategy: Eliminate wrong ansers.

a) A water tank is filled at a rate of 2 gallons/minute. A rate of 2 gallons a minute is a constant rate
of change, so this cannot be an exponential function.

b) A vine grows 6 inches every week. A rate of 6 inches every week is a constant rate of change, so
this cannot be an exponential function.

C) A species of fly doubles its population every month during the summer. A rate of change that

doubles every month is not constant. The population of flies could be modeled with the following
exponential equation.

Population = starting amount] ) #

d) A car increases its distance from a garage as it travels at a constant speed of 25 miles per hour.
PTS: 2 NAT: F.LEA.1 TOP: Families of Functions
ANS: 3

All linear functions must have constant rates of change, which means equal differences over equal
intervals.

PTS: 2 NAT: F.LEA1 TOP: Families of Functions

ANS: 1

The rate of change is constant (-10 points per day), so it must be a linear function.
PTS: 2 NAT: F.LEA1 TOP: Families of Functions

ANS: 1

The sentence “Every month he puts $10 into a jar” indicates a constant rate of change. Linear functions
represent constant rates of change.

PTS: 2 NAT: F.LEA.1 TOP: Families of Functions
ANS: 2
Build a table that models the growth, then test the answer choices to see which one produces the table.
t 0 1 2 3
p(t) |100| 300 | 900 | 2700

NORMAL FLOAT AUTD REAL RADIAN MP n ND RADIAN MP M
Plotl Plotz Plot3 Y3 Y4
% 0 100 3
EINY1B3(100) 1 103 103
X 2 30000 | 900 106 203
ENYz28100(3) 3 3E6 2700 | 109 303
ENY:B3X+100 y 3E8 glee | 112 403
5 3610 | 24300 | 115 503
E\Y4H100X+3 6 3612 | 72900 | 113 603
E\Ys= 7 3E14 | 218700 121 703
\Y§= 8 3E16 | 656100 124 803
- 9 3E18 | 1.97E6 | 127 903
EN\Y?= 10 3620 | 5.9E6 | 130 1003
ENY g=
=0




p(f1=100{3)" is the correct answer because it reproduces the table view of the function.

PTS: 2 NAT: F.LEA.2 TOP: Families of Functions
KEY: Al
450) ANS: 3
Strategy: Test each function to see if it fits the table:
Choice Equation (3,9 (6,65) (8,257)
a Fix)=3" A3 =3 =127
(eliminate)
b Fx)y=3x AN=3H=9 M) =3(6) = 18
(correct) (eliminate)
c F=2"+1| ADN=2"+1=9 | Am=2"+1=65 | A8 =2"+1=257
(correct) (correct) (correct)
d Fx)=2x+3 | ARN=2(+3=9 | A =2(61+3=15
(correct) (eliminate)
PTS: 2 NAT: F.LEA.2 TOP: Modeling Exponential Equations
451) ANS: 2
Strategy: Input all four functions into a graphing calculator and compare the table of values.
Flokl FlotZz Flot: " Wy Y z| " EE Wy
B
1] i ck 0 1] cE
A EES:.M 1 ZE Bz 1 2t En
e EED c Bt L i E0 ]
N DBl | R |
“yB2SC0HE+L 3 977EG | Z4YER | € 1zE 1ED
“Me= B c.44EB | B.1E9 b 150 )
~' 6=l 2 E25" (H+1 0 2 HZ5H
Answer choice b produces a table of values that agrees with the table of values in the problem.
PTS. 2 NAT: F.LEA.2 TOP: Modeling Linear and Exponential Equations
452) ANS: 4

Strategy: Put the functions in a graphing calculator and inspect the table view. The correct answer is

Ax) =35,
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PTS: 2 NAT: F.LE.A2 TOP: Families of Functions
453) ANS: 1
Note that the graph represents an exponential function.
Choice Family of Functions | Standard Form
a Pl = 42" Exponential y=ab"
pes y=mr+h

b P(}z)=?k+§

C P =3k +0.2k+4.2 Quadratie y=ax +hr+c




Gubie v=ax +hx'vex+d

d P{k}=%§z3—§zj+3k+4

PTS: 2 NAT: F.LE.A.2 TOP: Families of Functions

454) ANS: 1
Strategy: Input both functions in a graphing calculator and compares the values of y for various values of

X.
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b= -1 =18
The table of values shows:
When x=-1, fix) <gix)
When x =2, fixl=gix)
When x=-3, fix) = gix)
When x =4, flx)=gix)
PTS: 2 NAT: F.LEA3 TOP: Families of Functions
455) ANS: 3
Strategy: Build a table of values for the integer values of the domain f = x =9 to compare both offers.
X A =5000x+ 10000 B=s00(n" !
6 40,000 16,000
7 45,000 32,000
8 50,000 64,000
9 55,000 128,000
Offer B is greater than offer A when x = &.
PTS: 2 NAT: F.LEA3 TOP: Comparing Linear and Exponential Functions
456) ANS:

g(x) has a greater value: 2* > 20°



Strategy: Input both functions in a graphing calculator, use the table of values to create the paper graph,
and to compare the values of y for various values of x.
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The table of values shows that when == 20, giz) > flx).
DIMS? Does It Make Sense? Yes. 2" = 20°
PTS: 4 NAT: F.LEA3 TOP: Comparing Quadratic and Exponential Functions

457) ANS: 3
Step 1. Understand that the problem asks you to select the largest value of x where the value of f(x) will
be greater than the value of g(x).
Step 2. Strategy. Input both functions in a graphing calculator and explore the table of values.
Step 3. Execution of Strategy.
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The table shows that f(x) is greater than g(x) when x=7, x= &, and x= 9, but not when x=10. The
largest integer for which f(x) is greater than g(x) is 9.

Step 4. Does it make sense? Yes. fix)= sxt+30x° + 9 isa quadratic function and g(x) = 3" isan
exponential function. Exponential growth evetually outpaces quadratic growth.

PTS: 2 NAT: F.LE.A3 TOP: Families of Functions
458) ANS: 1
Strategy: Input all functions in a graphing calculator and inspect the table of values.

X f) | 9(x) h() | k(x)
25 |25251] 405 | 937.5 | 24,375

PTS: 2 NAT: F.LEA3
459) ANS:

Option 1 can be modeled by the function Option 2 can be modeled by the function
Aizy= 10+ 100x Blx)=1002y"




460)

461)

MOF 1 1 AD NOE 1 1 1
5 1 ™y o 1 ™y
X Y1 A Y1
; 10 : 10
1 110 1 20
2 2la 2 4o
3 31a 3 86
Y 410 4 160
) Elg ) 320
6 619 b 640
Fy r10 7 1280
8 810 8 25680
9 918 9 5128
| 10 19189 | 10 16246
X=0 X=0

Either option will allow Michael to have at least $700 in his account at the end of 7 weeks.
AT =10+ 100(7)  and B(Ty = 10(2)"

A(T) = T10 B(T) = 1250

Axi =10+ 100x, g(x) = 10(23%; both, since A7) = 10+ 100{7) = 710 and g(7) = 10¢2)" = 1280

PTS: 4 NAT: F.LE.A3 TOP: Families of Functions

ANS:

Yes. Caleb is correct because the function does not have a constant rate of change. A linear function
must have a constant rate of change.

il
Strategy: Compare the rate of change [_y] between each row of the table of values.

fiby
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PTS: 2 NAT: F.LE.A1 TOP: Families of Functions
ANS: 4

Strategy: A linear function will have a constant rate of change, so find the function that does not have a
constant rate of change.

Choice 1: $10.00 per month is a constant rate, so eliminate this choice.

Choice 2: $3.00 per mile is a constant rate, so eliminate this choice

Choice 3: $12.50 per hour is a constant rate, so eliminate this choice

Choice 4: depreciates 15% per year is an exponential rate of change. The amount of change gets smaller
each year as the car depreciates in value. This is the correct answer because it is not a constant rate of
change and all linear functions must have constant rates of change.

PTS: 2 NAT: F.LE.A.1 TOP: Families of Functions






