SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - 3.1

READY, SET, GO!  Z\nA

READY

31

Period Date.

Topic: Graphing Linear and Exponential Functions

Graph each of the functions. Name 3 points that lie on each graph. Choose a scale for your graph
that will make it possible to graph your 3 chosen points.

Lt - 5
1. f(x% < —2x 45 & 2. 9() =43 h'@s ) = 5(3)*
i %; |
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SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - 3.1 3'1

SET
Topic: Describing attributes of a functions based on graphical representation

For each graph given match it to the contextual description that fits best. Then label the
independent and dependent axis with the proper variables.

X ahs > feaxis:

Contextual Descriptions
a. The amount of money in a savings account
where regular deposits and some withdrawals

are made. 1‘;{9 [ y)

b. The temperature of the oven on a day that

mom bakes several batches of cookies. &7

¢. The amount of gasoline on hand at the gas

station before a tanker truck delivers more.

#1

d. Watermelons are delivered to a farmer’s
market every Saturday morning. The number

of watermelons available for sale on Thursday.

#9

e. The amount of mileage recorded on the

odometer of a delivery truck over a time

period. _# 9

4
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SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS ~ 3.1 3.1

Given the pair of graphs on each coordinate grid, create a list of similarities the two graphs share
and a list of differences. (Consider attributes like, continuous, discrete, increasing, decreasing,
linear, exponential, restrictions on domain or range, etc.)

12.

Similarities: S

13. - 104 - L
. - Similarities: LWW-(M"

i - ' NCredsin \f
B Domain
Rate of Change (knd of)

Differences:

Conhhusus / Discontinuous

g—- p n-J-Qf‘CEpf’
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SECONDARY MATHI // MODULE 3

.—. FEATURESOF FUNCTIONS - 3.1 3.1
GO
Topic: Solving equations
For each equation find the value of x that makes it true. (Hint for #20 and #22: when solving a
linear equation, you need to get the term containing the variable alone on one side. When
solving an exponential equation, you also need to get the term containing the variable alone on
one side.)
14. 10* = 100,000 15. 3x+7=5x—21 16. —6x ~ 15 = 4x + 35
4 e e S
g
Chec
1D 5 10 0p00 Y Check 3(1'4)4-7 5(1"!)-2 | 5 —-J
[Q-10 QD iO"f999°° L;Q‘ /
17. Sx — 8 = 37 18. 3* =81 19.3x — 12 = —4x + 23
+8 +8 X+ 1T +HX L
i ——— e aanel -— —
5x =45

..-é;- = '_“" 35 Chedle
)= sy +23

ix:OI! - 16 = 20413
Checler 5(3)-3=237 2 %= 3‘
~g=37
45 J

37 =327
20, 10 =2 -22 21. 243—8x+3 22.5%—-7=118

s 33 b -1

240 = 8x é

23

= ’
W Chackt 2Y43=8{30)43
| ? 243 240+3 i
AT \/

g
Juz=2M3
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SECONDARY MATHI // MODULE 3

FEATURESOF FUNCTIONS -3.2 3-2
READY, SET, GO! B\t : Period Date
READY
Topic: Solve Linear Systems by Graphing
Graph each set of linear equations on the same set of axes. Name the coordinates of the point
where the two lines intersect,
flx)=2x-7 f(x) =-5x—2 fO)=—-x-2
1. 2. .
(x)=—4x+5 glx)=-2x+1 glx)=2x+10
Point of intersection: Point of intersection: Point of intersection:
! SR e /z"l T
. R ER
L)
2
. {f(x)=x~5 s | fEI=gx+4 6 { f) =x
) x)=—x+1 ’ =_1 ) x)=—-x—2
g(x) gx) = 3x+1 g{x) v
Point of intersection: Point of intersection: Point of intersection: “
-
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SECONDARY MATH]1 // MODULE 3
FEATURES OF FUNCTIONS -3.2 3-2

SET

Topic: Describing attributes of a functions based on graphical representation

For each graph state 1)the interval(s) where it is increasing, decreasing, or constant 2)ifithas a
minimum or maximum, and 3)identify the domain and range. Use interval notation.

7. Description of function

+

@ lf\(.t-msmj [ ]() ']] [ (a.zj [-7 \7:) I, 6) a-“-
D%Hiasimj [\3 .,;_)] {2 5] \/ 1 .
@ LAY ‘f\\mum 3- ) ul!r\—eh ‘?(-w'(a or 5 ‘o 9/\2\ . i)

VY\AX!mum 5 81})"\-{!‘1 "7 {1’{_‘:0:1—’:’._15::::‘f.‘fs:l(:;:.".’n€i‘.
(3) Pomam f—i3—'}_} {-Q 5-{ {7 } |

Range (1,47 Es g]

8 Descnptmn of functlon 10

W foopor ‘:flé.‘\‘m|:‘r'}‘}5:riz.o%#-'r
9. Description of function

@) lncrm;;nj (~o=,-2)

Decreasicy [5 o T
Constant 23, GD) R
@ PYAIMUM | T 0N e o ‘

MU, U2 whenf X2

@ Domain ("—-fc:ﬂl M)

Kaﬁﬂ% (-—m;g} o o
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SECONDARY MATHT // MODULE 3
FEATURES OF FUNCTIONS - 3.2

3.2

GO
Topic: Creating both explicit and recursive equations

(ﬁhﬁi the 0.)

Write equations for the given tables in both recursive and explicit form.

10. 1L, FEE
n | f) -}\( n f@ ) n ()
N s g
st 5 e 6\ .2 13
.
f\{; 2 2 }{}/ 2 12 \)5,7- -5
N 1 - 24 ] 1
\i‘!
,(-«{;q\ Q\
Explicit: Explicit: Explicit: w
el =3(2)

Reilzr;svzzb) ’F (ﬂ): {{n—}) 02 Recursive: l i | .
14. 15.

n Fn n
b
5

fln)

390,625

A N
7 ExphCIt 'F(n) 5‘%’1(” l) Exphqt Explicit: '{(-(n) - ”—L{ (L{)
© fln)zon+3
Recursive; Recursive: Recursive: ,C (f,)
£0)=5 A0Sl R cnacanadiEOS i
Olviz iz iyl s b N g K
‘é‘ LREN A 1151 15 | 3115 | 15p55| 185|300625
i EL‘ - 15525 %
Mathematics Vision Project > 5 ‘
athematics Vision Projec .
Licensed under the Creative Commons AttribuﬁorTC;C B?’ 4.§ ! 25‘ MV’ mat h ematics

mathematicsvisionproject.org

05 = 5)325

vision project

r

!

)



14

SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - 3.3 3.3

READY, SET, GO! | Period Date

READY

Topic: Find the point of intersection for two lines by looking at the table,
Fill in the table of values for each of the linear functions. Then circle the point of intersection pf
the two lines in each table.
---—“_-"_"'m-.

Lf{x) = 3x—5 glx)=x+1 2. f(x)=x+2 g(x) = 2x
(3,4 =
x | fx) x | gx) x  |f(x)
0 ____5 0 \
1 | n )
2 ‘ 2 3
C 1Y EE3
3.f(x)=3x—4 glx) = =2x+6 4, f(x)=4x-9 gixy=2x+1
x | f(x) x | glx) x  |f(x) x g
1 _ i 1 L{- Sl
x> 2D
3 5 3 0O
4 8 4 -2
5 b
5 i ; Li"
(2,2)
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SECONDARY MATH! // MODULE 3 .
FEATURES OF FUNCTIONS - 3.3 3-3

,,,,,,

SET
Topic: Attributes of linear and exponential functions.

Determine if the statement is true or false. If it is false, explain why.
5. Alllinear functions are increasing. Fa |se !, SomR Qe Oéé £reas mg s
6. Arithmetic sequences are an example of linear functions. ‘

”
7.E cinential func onr%;‘@ia(fr a domain that includes all real numbers.
se S

8. Geometric sequences have a domajn that includesgali integew

2. The range for an exponential function includes all real numbers. .
False. Exponentind forchims gpe aenerally lamev or smaller +han a poarfieolar nueiser
; e ) %
10. All linear relationships are functions with a domain and range containing all re nurnbers.
‘ , _ o - T ™ ;‘“ 4

GO ;
Topic: Determine the domain of a function from a graphical representation.
For each graph state the domain of the function. Use interval notation.

X alues

11. | , 12. ol

13, 2t / : 14,

-5

An

Domaf‘ﬁ_ (- ;’; 3)
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SECONDARY MATHT1 // MODULE 3

— FEATURES OF FUNCTIONS - 34 3'4
READY, SET, GO! P Name o © Period Date
READY
Topic: Attributes of linear and exponential functions.
1. Comparing and contrasting linear and exponential functions. Provide a comparison between
linear and exponential functions, be sure to include as many characteristics of each function as
possible and be clear about the similarities and differences between these functions.
Linear and ex?onmﬁa | funchons can be discrete or
\ = j ’ 5{ e
ConPnuous, [inear Funchons usually have o Cang
SN AP From negabve lnfniy fo
oand a Og&mdf‘ﬂ Thatr 99 TYorn gasv ' '
. . ¢k P LA, : o
positive i b 3"‘?“ Exgonenhia | funchons pave @i
3
asymptere.
Py
SET

Topic: Identifying attributes of functions from their graphs.

For each graph, identify the domain, range and whether or not the function is increasing or decreasing.
Use interval notation when you state the domain and range.

My debined minimum
ov  wWaXinmum

i ] i i i i ; 4 Il
¥ ! J L3 T 1 J t

0 Decreagin
(iett +o rigig)

N\ | Gorttnsons

~6, 1)
ﬂanﬁe 3;5 2 %4—}3
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SECONDARY MATH!I // MODULE 3
FEATURES OF FUNCTIONS - 3.4

3.4
[Domain {// é]
5. Marge [ -2,-1]

| | 1 ] i 1 ]

19
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20  The students will wr¥t their gnguwers in many ol flerent forms
aé’eig‘?nd‘hfi 01 e points they use, Fossihle answers are

SECONDARY MATH1 // MODULE3
FEATURES OF FUNCTIONS - 3.4 9 Ven  below - 3.4

GO

Topic: Finding equations for functions.
Find both the explicit and recursive equations for tlsze tables below,

10. Bl 5\ 11. EO 1\}\ 12,

n fln) & n @ 3 n F(n)
1 3 . 172 4 " 6 23
‘ \ ard v Nt L/ N
2 5 / \ 3 g J 7 19 )1"
A £ hY A
3 7/ \ 4 16 ) 8 15
) ’ * )
4 9 5 32 | 9 11
(_ . ) N+ .
1IN
Bxplicit: £ 2" Explicit:
Recursive; PR 4‘*' RecursivegdPd
1, F)74, Fakoflnl 2°15. _
n fn n ()

A

‘\"/: 9 13 <

«Bl1z | 19 )
)= 7+ 2{n-6)

Explicit:_?‘(n>; Zn -5

Recursive: ,F(n\ =7

18. F(n}:-{(ﬂ—!j-ﬁ'?—

—F(n): ‘L(.??)” __,g
Explicit: .]C{n) = | {.3)71
Recursive: -;,',{} ) =}

9 16 £laY=#ln- - 3

n £(n) ’? n Fin)
40 \ —{E_/-Z ' 16 \ x}:! 17
N3 4 )
\9 ‘%\! b L
e L)%

| —f(h) = i (,L-}ﬂ"‘"n
Explicit: -ﬂfﬁ: Z.;Cpf‘[’q}

Recursive:

£(2)216,
qc(h} ;,{(ﬂ,;} . *,E;
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SECONDARY MATHI // MODULE 3

~ FEATURES OF FUNCTIONS - RSG 3.5 3'5

READY, SET, GO! * Name Period Date

READY

Topic: Interpreting function notation to find the output or input based on what is given

For each function, find the indicated values.

1. Given: h(t) = 2t- 5

a h(—-4) = -3 b h(t) = 23, t = 4 h(13) = 21 dh(t)= —33, t=_" “‘}

_ 1% = 245 2013)-5 —33=7k~5
Z(:g)..; | =1 26 -5 ~1@ =2k
2. 3, '

()

ar(-0= 10 SN
b. r(x) = 4, x=_g__ +2 ‘ L{_
er@=__ H {%; | >_3

d. Write the explicit rule for r (x).

\‘(5() = =3¥%+ 7

SET

Topic: Adding functions

Two functions are graphed. Graph a new function on the same grid by adding the two given
functions.
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SECONDARY MATH1 // MODULE 3
FEATURES OF FUNCTIONS - R$G 3.5 3.5

@r h a, new -ﬁ:mc—‘wm omn g Sa g ﬁz.mpg« 53‘;
df\n Fhe Fwo aden funchns,
4. h(x f(x)+g(x) 5. 8{x) = alx) + b(x)

i

-~

b ’..\,\xj). .:,;..,... 2
N gx

-s(ﬂf,) cLHa) bua) EOS qmm@

_ - su)z G+ 1) ™
s(4=-4+ =71 st)=4

5. Use the graph to answer the following questions.

a. Where does f{x) = g(x)?
(2,5)
b, What is f(4) + g(4)?
7+ 6
3]
¢. Whatis g(—2) — f(—2)?
2 — |
Z :
d. State the interval where g(x) > f(x).

3(x) i's greafer +han
'F(X}: (—— o, 2_)
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SECONDARY MATHI // MODULE 3

FEATURES OF FUNCTIONS - RSG 3.5 3.5

6. Use the graph to answer the following questions.

a. Where is 7(x) > h(x)?m N

b. Whatis r{(1) — h(1)?

¢. What is r(0) + h(0)?

d. Write an explicit rule for
r(x) and for h(x). ‘

e. Sketch r(x) — h(x) on the graph.

Topic: Distinguishing between discrete and continuous functions

For each context or representation determine whether it is discrete or continuous or could

o be modeled best in a discrete or continuous way. Justify your answer.
T T :Tempemmre
e . . . . - _[F‘:}
$ 1 . . . - .
44 .
T .
2+ '
- . )
i ——— ; ——t— 1% ——
i - Bouncey Balls
You can't have o
0U Can + have o pord
of o bal]
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SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - RSG 3.5

3.5

11, Marshal tracks the number of hits he gets each baseball game and is recording his total number
of hits for the season in a table,

Discrebe - racked o specific fnteruals
A ’P&‘f”ﬁﬁ\ hits

12. The distance you have traveled

13.
since the day began. Number of gumballs Cost
5 10¢
10 20¢
15 30¢
20 40¢

DASCrede

14. Stephen deposited $1,000 in a savings account at the bank when he turned 21. He deposits
$100 each month. He plans to never withdraw any money until the balance is $150,000.
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SECONDARY MATHT // MODULE 3
FEATURES CF FUNCTIONS - 3.6 3.6

READY, SET, GO! > Name. L Period Date

READY

Topic: Solving Systems by Substitution

In prior work the meaning of f{x) = g(x) was discussed. This means to find the point where the
intersection algebraica;ﬁy instead of graphing the two lines. Since f(x) = g(x), it's possible to set
each equation equal to the other and solve for x.

Example: Find the point of intersection of function f(x) = 3x + 4 and function g(x) = 4x + 1.
Since, f(x) = g(x), let 3Bx+4=4x+1. Then solve for x,

3x+4=4x+1 Subtract3xand 1 from both sides of the equation.
—3x—1=-—-3x-1
Ox+3=1x+0
3edx Now let x = 3 in each equation to find f(x) and g{x) when x = 3,
fR) =33 +4-9+4=13 and gB)=4(3)+1 =12+ 1 =13

When x = 3, £(3) and g(3) both equal 13. The point of intersection is (3, 13).

Find the point of intersection for f(x) and g(x) using the algebraic method in the example

above.
L f(x) ==5x+12and g(x) = —2x —3 2. f(x) = -21-x+23n
)= 900 o) g
~SYHL = -Z2%-3 7517
@,’5 + T2 22X~ =13
3‘\6\),’,:){9;} __‘—g—_\{‘( - _‘S‘ . ’ :_..-—-
0 2 eg 2 (51 13

> 3. flx) = —§x+5‘andg(x)= —x 7 4. flx)=x—6andg(x) = —x—6

“Ex45=x+T L) ="El
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SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - 3.6

SET

31

3.6

Topic: Describing attributes of a functions based on graphical representation

Use the graph of each function provided to find the indicated values.

)

6. g (x)

R

o

b.g (-3)= i

Licensed urdler the Creative Comrmons Attribution CC BY 4.0

mathematicsvisionproject.org

ar@=_b o wpen= 71 |ageo-ME
c.f(x)=4, x= O d.flx)=7,x= “L!' cgx}=-4 x= dgxl=-1,x=
7. h{x) 8. d(x)
t T 4 _:3 :_.}?\E :
2L
ah(0)=_—o b. h(3) = “f!g a.d (-5) = b. d (4) =
ch(x)=1, x= { dh{x)=-2,x= 2 od(x)=4, x= ddx)=0,x=
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SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - 3.6 3-6

For each situation either create a function or use the given function to find and interpret

solutions.
9. Fran collected data on the number of feet she could walk each second and wrote the following rule to

model her walking rate d(t) = 4t¢.
a. What is Fran looking for if she writes d(12) = ___ 7

A Hme of /27 seconds was walked
b. In this situation what does d(t) = 100 tell you?

Hows NGty Seconds O!iﬁ! i+ Fake fo whlk |00 feet 7
* A distance of /00 feet wasS walleed

C. Hoy_v can the function rule be used to indicate a time of 16 seconds was walked?
. s
[ =45]  dle)=w(1)

d. How can the function rule be used to indicate that a distance of 200 feet was walked?

{Ol ({') = ZOO} [ZOO: 4 }‘:_) ~ T=50 Seconds

10.Mr. Multbank has developed a population growth model for the rodents in the field by his house. He
-~ believes that starting each spring the population can be modeled based on the number of weeks with the
function p(t) = 8(2%).

\}

d. Find the number of Weeks it will take

e. In a'year'with 16 weeks of summer, how mafffTodents would he expect by the end of the summer
using Mr. Multbank’s model?

Mathematics Vision Project uv-
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SECONDARY MATH1 // MODULE 3
FEATURES OF FUNCTIONS - 3.6 3.6

GO
Topic: Describe features of functions from the graphical representation.

For each graph given provide a description of the function. Be sure to consider the following:

decreasing/increasing, min/max, domain/range, etc.
11. Description of function:

niningim (ﬁj 1)
maximum (10, i)

Decreasing [0,3) [10,13)
Increasing [3, 10 ]

_ | Domain [0113]
BRI Range T, 1]

12, N Description of function:

y p
Description of function:

No delined miniraum or
PAXan kvl

Immas’inﬁ (/ ~od Qﬂ)

Dumain (“ 2, @ﬂ)

ﬁ\é%ng“e (-, @““) g
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SECONDARY MATHT // MODULE 3
FEATURES OF FUNCTIONS - 3.7

READY, SET, GO!

> Name

READY

3.7

e

Period Date’

Topic: Determine domain and range and whether the relation is a function or not.

Determine if each set of ordered pairs is a function

or not and then state the domain and range.

Determine if each set of ordered pairs is a function, then state the domain and range.
1.{(-7.2).(3,5), (8,4}, (-6, 5), (-2, 3)}
D in: -7 [ -
omat 3‘&\ 7) C”J 2') 3) g?

3.{(1,2),(2,3),(3,4), (4,5). (5,6), (6, 7), {7, 8), (8, 9)}

Domain: ?){}Xéw, l .«,-’:_xé??

FunctioniYes § No

Range: }' 2_) 3} l-/) 5}

Function:

Range:

Function- g No
Range: ? g

eW 22

Determine the domain and range for each of the given functions.

Mathematics Vision Profject
"Licensed under the Creative Commons Attribution CC BY 4.0
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SECONDARY MATHI // MODULE 3

P, FEATURES OF FUNCTIONS - 3.7 3-7
6. f(x) = —2x+7 7. g(x) = 3(5)* 8. The elements in the table define
the entire function.
Domain Domain: ?){ ] X & TR? x | k(x)
Domain; 1 9
Range Range: é’ ?, } } 7 O? Range: 2 98
3 1987
4 9876
SET

Topic: Determine whether or not the relationship is a function.

Determine the domain and range then determine whether or not the relationship is a function.

e distance a person is from the g un related to time as they ride a Ferris Wheel, Y{j‘
YY\Ga N t

10. The amount of daylight dun?l’ta da throughout the calendar year.

vallle ¢ a o ug con I Bl&(\)ﬁl t1Mst purclgak' 1978 to now, Ye g
J

o L divye From Raon Value Bu —_—
12. A pgson s name and their phone number e Vi j

13. The stadium in which a football player is playing related to the outcome of the game.

No

GO
Topic: Determine the features of functions.

14. Describe the function in the graph.

Write the intervals where it is

decreasing and/or increasing.

Mathematic Visidn Project “v :
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g

\”%GD A(t)=18%

SECONDARY MATHI // MODULE 3
FEATURES OF FUNCTIONS - 3.7

15. For each situation use the given function to find and interpret solutions.

Hope has been tracking the progress of her family as they travel across the country, she knows they are

driving 78 miles per hour, during their vacation and she has created a function, dft)= 78t to model the

progress they are making.
a. What would Hope be attempting to find if she writes d(4) = 78(4)?

How 4243’“ “i’h@‘j vavelled 1 'f‘f"-?.*‘»j travelled for

78 miles per hour
b. What mu 'thef:Xpressicin d(t) = 450 mean in this situation?

How | Ong i+ Fook +Fo Fravel Y57 miles
¢, What would the expression d(3.5) mean in this situation?

How far +hey Fravelled in 3.5 houis

d. How could Hope use the function to find the time it would take to travel 800 miles?

G}OO - 7‘?{7} = £=[0.3 hours

16. Use the given representation of the functions to answer the questions.
a. Where does f(x} = g{(x)?

b. What is g(0) + F(0)?

c. On what interv

() is g(x) 3 f(x)?

0

L hours at

d. Whatis g(—8) + f(~8)?
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