Unit 3A.1 — Graphing Linear Equations

Student Learning Targets:

® | can use key features of a liner algebraic function to graph the function.

® | can, given a function in a table or in algebraic form, identify key features such as x-and
y-intercepts; intervals where the function is increasing, decreasing, positive, or negative;
and end behavior.

® | can identify a domain in a particular context.

Notes:
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Notes (Continued for 3A.1):
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Assignment 3A.1

Graph the following functions. State the Domain and Range.

1. x-intercept = 3, y-intercept = —2 2. x-intercept = —4, y-intercept =23
2 1 ,
3. Slope = -3 y-intercept = 1 4, Slope = 1 y-intercept = 3
5 3
5. Slope = 1 y-intercept = —1 6. Slope=— Y v-intercept = =5
1-2 3-4 5-6
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Graph the following using a T-Chart. Identify: where it is increasing/decreasing and what its end behavior

is.
; y=—2x—1 g y=6x—3 9. y+3:3{x+l}
jy j.v 1.\?
i 42‘4-5-4-5-:-:‘ 3 : i S+ ; g
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Assignment 3A.1 (Continued)

Graph the following when given in Slope Intercept Form. Sate the Domain and Range, and identify the x
and y intercepts.

yv=——x+2 V=—x
10. 5 11. 4 12, x=2

N .
Tt
- u Y ': m
!
LI T
e

Rewrite each equation in Slope Intercept Form, then graph giving the x and y intercepts and state the
domain and range.

1 1
13, 10x—-3y=-9 14. —1+5y=—§x 15, —4y—16 =—9x

L 3

Yy
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Assignment 3A.1 (Continued)

Graph using any method.

3 7
16. :ﬂ—4=—1{x+4} 17. y—5=g{x—5} 18. y+4=4(x+2)

é' é' é'

L 3
A

L 3
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Unit 3A.2 — Writing Linear Equations

Student Learning Targets:
® |can, given a linear context, find an explicit algebraic expression or series of steps to model

the context with mathematical representations.

Notes:
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Notes (Continued for 3A.2):
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Assignment 3A.2

Find the slope of the line passing through the given points.

1. (=7.15). (=6, 9) 2. (-19.-6).(-16,-9) 3. (10.7),(12.2)

Find the slope of the line in the given graphs:
L v b ¥ 4

4. A 5. 1 6. ‘

¥ ¥
Find the equation of the line and give your answer in slope intercept from.

. 1
7. through: I:—l —3J= slope = E 8. through: I:—l 31 slope =2 9. through: |:—3= 31 slope = —%

10, through: (—3. —3). slope = undefined

Find the equation of the line passing through the given points. Give your answer in Standard form.

11. through: (0. 5) and (3,4)  12. through: (4. —1) and (0, 1) 13. through: (0, 2) and (1, —3)
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Assignment 3A.2 (Continued)

Write the slope intercept form of the equation of the line described.

9
14. through: [4- 4), parallel to y="x—3 15. through: I:—3= —5). parallelto y =3x + 1

Write the standard form of the equation of the line described.

16. through: (4. 0), perp.to y=—2x—4 17. through: (-5. 3), perp.to y=x—4

Write the equation of the lines given in the indicated graphs. Give your equation in standard form.

18. #4 above 19. #5 above 20. #6 above

Given the following tables, generate a linear equation in standard form that represents it.

21. X Y 22. X Y 23. X ¥
2 4 0 -7 0 3
3 6 3 -8 4 8
4 8 3] -9 8 1
10 20 9 -10 12 14
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Unit 3A.3 — Graphing Absolute Value

Student Learning Targets:

® | can perform transformations on absolute functions with and without technology.

e | can describe the effect of each transformation on functions (e.g., If f(x) is replaced with f(x+k)).
® | can, given the graph of a function, describe all transformations using specific values of k.

® | can identify a domain in a particular context.

® | can recognize which transformations take away the even nature of absolute value function.

Notes:
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Notes (Continued for 3A.3):
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Assignment 3A.3

Graph the following absolute value function. Hint (T-Chart always works, or use vertical and horizontal

shift)

1. y=|x|+3 2. J*=|x+4| 3. y=|x—1|+2
Ly ¥ Ay
Lo = Lo
5 5 =
= = =
2 = =
1 T +

*TF L5 £ {33134 fFTFr++ | 1337134z “FFFEEL 71343 ix

3 + T
- < 2
= = =i
% 5 5
-t - -
L L L

4. y=2|2x| +2 5. y=-3[2x-2] 6. y=2[2xc+4| -1
Ay 4y Ay
o k& ks
E 5 =
= = =J
e E -
ES 1 £y

*TF L F £ 4 1 1 3 4 1 J.:; *TF L £ 3 1 1 3 4 1 4_-"; i S e i e 1 1 3 4 1 i
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H
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Explain in words the following transformations. Given: f(x) = |x|

7. Describe what happens when you have f(x) = [x + 7| +5

8. Describe what happens when you have f(x) = |[x — 4| — 2

9. Describe what happens when you have f(x) = [x — 3|+ 3
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Assignment 3A.3 (Continued)

10. Describe what happens when you have f(x) = [x + 2| -1

11. Describe what happens when you have f(x) = %Ix —4| -5

12. Describe what happens when you have f(x) = _?2 [x+2|+3

Graph the following functions on your calculator indicating the domain and range of each.

13. y=|x—1]+2 14. y=|x+2|+4 15, y=2[3x+3| +1
Ay Ay by

-+ £ £ 1 1 1 3 4 3 .tl-; -+ F 1+ F £ —1‘ 1 31 3 4 13 rl!; - ¢ # £ £ 1 1 3 4 3 ;
£y e £
2 2 2
- - -
= 5 =
i - -
L] v L

16. ¥=-3|2x-2] 17. y=2|-3x| +1 18. y=3[3x-3| -1
(% [ Ay
= = =
5 5 5
= = =
2 2 2
£ 1 £

EEEEERE] EEEEEFEEEE TR 113434 FxFF14 11343 4%
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Assignment 3A.3 (Continued)

Explain whether each function in problems 13-18 is even, odd or neither.

19. #13

20. #14

21. #15

22. #16

23. #17

24. #18
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Unit 3A.4 — Graphing Piecewise Functions

e | can graph and find key features of piecewise-defined functions, including step functions
and absolute value functions.

Notes:
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Notes (Continued for 3A.4):

-16- Secondary Math Il



Assignment 3A.4
Graph the following step functions, and identify the domain and range.

1
1. fix) = 3[~] 2. g(x) = —[x] 3. h(x) = [2«]
Jy ;F ;y
+ -+ £ | ! 4 -:"; :-5-5-4-3%-1‘ 13-‘-f=;_; '_"—5—5—4—3—1—1‘ 1:5411";
X X 4
4. g(x)=[x] +3 5. h{x)=[x] -1 6. hix) = %[:r] + 1
3y 3y Ay
- = =0 - 1 4 r!l-; :—5—5—4—3—..—1 :I:_J_!I-; :—5—5—4—3—1—1‘ 1 1 3 4 3 r!l-;
' ' '
Graph the following piece-wise functions, and identify the domain and range
Iy 1lifx>3 3x 4 4ifx =1 Bx+2if x> —1
7. flxy=4 2 8. fix) = _ 9. filxy =4 ,
—2x+3ifxr=3 r+3ifr <1 —EI—SlfJ{'-E—l

61.}' 61-}' 61-}'

L p s
Hh
L i

H
Y
H

- 4 B £ 41 1 1 3 4 3 4

w ¥
w ¥

-+ 4 # 5 41 1 1 3 4 31 4

w Y

[ E
5 b b e
b b o

“'1 R “‘1
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Assignment 3A.4 (Continued)

Determine the domain and range for the following graphs:

10. ‘,\ I-F' } 11. ¥ 12.\ by

ok X ci f . - 0./‘{

13. i(x)= =2|x =3+ 2 14. g(x]=—3|x+6|—1 15. Fa(:c}=—%|x—8|+’l

[ B [ LV

Lo

P

=4 =

-l

i
1]
i

s

w ¥

i
i)
[\

)
L
L

16. Dance: A local studio owner will teach up to 4 students by herself. Her instructors can teach up to 5
students each. Draw a step function graph that best describes the number of instructors needed for the
different numbers of students.

17. Theatres: A community theater will only perform a show if there are at least 250 presale ticket
requests. Additional performances will be added for each 250 requests after that. Draw a step function
that best describes the situation.
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Assignment 3A.4 (Continued)

18. Write an absolute value function that represents the graph.

Wy S

Ol 2 46 81012 14x
I 1 I 1

e A
¥

19. BOATING According to Boat Minnesota, the maximum number of people that can
safely ride in a boat is determined by the boat’s length and width. The table shows
some guidelines for the length of a boat that is 6 feet wide. Graph this relation.

20-22

23-24

Length of Boat (ft) 18-19
Number of People 7

8

g

20. BASEBALL A baseball team is ordering T-shirts with the team logo on the front and
the players’ names on the back. A graphic design store charges $10 to set up the
artwork plus $10 per shirt, $4 each for the team logo, and $2 to print the last name
for an order of 10 shirts or less. For orders of 11-20 shirts, a 5% discount is given.
For orders of more than 20 shirts, a 10" discount is given.

a. Organize the information into a table. Include a column showing the total order price for

each size order.

b. Write an equation representing the total price for an order of shirts.

c. Graph the piecewise function.

¥
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Unit 3B.1 — Factoring Quadratics and Completing the Square

Student Learning Targets:

® | can factor quadratics and complete the square to find intercepts, extreme values, and

symmetry of the graph.

Notes:
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Notes (Continued for 3B.1):
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Assignment 3B.1

Factor the equation. State the x and y intercepts.

1. y=2x*+8x+6 2. y=x%—11x+ 30 3. y=3x?-3x—18

4, y=5x>—6x+1 5.y =15x*—14x —8 6. y =3x?—8x

Find the vertex (extreme value) by using the midpoint of the x intercepts. (These are the
same problems as #1-6)

7.y=2x*+8x+6 8. y=x%—11x+30 9. y=3x?-3x—18

10. y =5x*—6x+1 11. y = 15x?> — 14x — 8 12. y = 3x% — 8x
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Assignment 3B.1 (Continued)

Find the vertex (extreme value) by using the formula (-b/2a).

13. y = —x%+8x — 14 14. y = —x% — 6x — 13 15. y = —2x? — 8x — 12

Complete the square. Put the equation in vertex form and state the extreme values (vertex).

16. y=x>—-6x—7 17. y=x%>—12x—5 18. y =x%> —8x + 18

State what kind of symmetry the graph shows. If no symmetry is shown, write none.

19. y=x*-9 20. y=x?—13x—5 21. y=—x%+16
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Unit 3B.2 — Graphing Quadratics in Various Forms and Rate of
Change
Student Learning Targets:

® | can graph quadratic functions expressed in various forms by hand.
® | can transition between forms of quadratic functions and identify the advantages of each.

® | can calculate the rate of change in a quadratic function over a given interval from a table
or equation.

Notes:
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Notes (Continued for 3B.2):
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Assignment 3B.2

Graph the given function and label the vertex.

1) y=2x" 2) y=—x"
¥ Ay
05
=] - 4 r
| =05
5 —15
5 -2
=35
T+ B = = ] e —45
L L
3) y=—2(x+1)"-3 4) y=4(x+3)" +2
L W F
“TIe T * E R ;
1:" -'—10 -8 -5 —4 -2 I 4 & B ;
5) y=—(x+1)°-1 6) y=—20x+2)"+4
S - E
—05]
L3 ’
iy
-5t ¥ F B £ 2 h x
=35
4.5 i
5.5 4

-26- Secondary Math Il



Assignment 3B.2 (Continued)

7 y=—x—4)2_1 8) flx)=x"—6x+13
LV h ¥
= 4 [ |
=}
T =5 2 -1 1 2 5 4 3%
9 y=x°+8x+14 10) y=-2x°-8x—4
Ay 511:«'
T T 5 = = I 1. QT T T =
. i

Ha
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[
(¥
=
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-
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-1 1
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Assignment 3B.2 (Continued)

C 3¢ s 14) y=—x*+3x-6
13) y=[x+2] -2
1 2 4 ) Ay X
] 1 &
AV
| 5
13
05 =
= * ] " 1=
-85 i
—1.5 “1
-3 |
¥

Identify the form of the quadratic equation and state the advantage of each.

15)y = 5x% + 3x + 2 16)y =5(x+3)2—-2
17) y = (x — 3)? 18) y=(x —3)(x + 2)
19) Put #16 into Standard Form 20) Put #18 into Standard From
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Assignment 3B.2 (Continued)

21. Graph the following equations on the given axis and compare the slope of each over the following
rang. [0,2]

5

y=,x-= 1 X y m= (Graph all on this graph)
0 i_‘-
2
y = %x -1 x |y y
0 m= rEEEEE, 1 ‘
2
34
X y 1
y = %x -1 0 m= _&
2

21. Graph the following equation and interpret the average rate of change over each interval.

f(x) =x?+8x+19

-6, -4] X 1Y
m= Gt_\-
X y &
[‘3,'1] - =5 - =5 -&_ -1 i X
m:
X Yy
m=
[7,9]
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Unit 3B.3 — Quadratic Transformations

Student Learning Targets:

® | can perform transformations on quadratic functions with and without technology.

e | can describe the effect of each transformation on functions (e.g., If f(x) is replaced with
f(x+k)).

® | can recognize which transformations take away the even nature of a quadratic function.

® | can, given the graph of a function, describe all transformations using specific values of k.

Notes:
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Notes (Continued for 3B.3):
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Assignment 3B.3

Graph each quadratic function. Label the transformations, vertex, axis of symmetry and
domain and range.

1) y=(x-1F+2 0 B e e |
1-} ¥ A
:i
——af
3
e 7 1 4 ";
- I - =
-2 -1 o2 i3S anp s
3) y={x+2)*-3 4) y=—{x+2F+1
i [ 1]
0.5 05
R = ;] ] "'; R = " E 7] ] :';
=05 =05
—1_; —-15
e .,
i |
=3 =35
] =
¥ 1
5) y=—x+1)*-4 6) y=—x-2)"+3
g T S e T - = 1 :"z
35
o .
= E |
15
T :
e 1 :-;
= =05
:l: 15
3
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Assignment 3B.3 (Continued)

7 flx)=2(c-1)"+3 8) fx)=—(x+3 +4
11“y ;__v

. 43
‘3 35
| 25
) o
) 15
) o5
= *F Tk £ £+ =
i 5.5
T 5 T L 1 2 3 4% L]
9) f(x)= 10) /() =2+
'.ll..}‘ *
43 j
33 )
. E
B =
15 3
o5 ]
'-'._3 - - =:-: = >
Los i P " 1 1 e
¥ )
5 2
5% ™ =
11 =( ——) -= 12 =2(x__) i
) ¥ . ) ¥ 2
v 3

!
1
A
-

=Y

st
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Assignment 3B.3 (Continued)

Are these functions even? (Yes or No- Explain why)

13) y=—x" 14) y=2x"
15) y=2(x+3)" -3 16) v=(x+2)"+3
17) y =x2 +5 18)y = (x — 2)*

Label the transformations of the given graph. Write the equation of the function.

19 be 20)

21) . 2
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Unit 3B.4 — Quadratic Behavior

Student Learning Targets:

® | can, given a function in a table or in algebraic or graphical form, identify key features such
as x-and y-intercepts; intervals where the function is increasing, decreasing, positive, or
negative; relative maximums and minimums; symmetries; and end behavior.

¢ | can identify domains of functions given a graph.

Notes:
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Notes (Continued for 3B.4):
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Assignment 3B.4
Identify the following for each function.

v T
CE T
| | |
RN AN
Lh [
;I|||L: -|Irl
| i""'-_'ll L . 1 :. n—t
+ 2 F 111 %171 1=
3) !
I. |-
l'.I L
aRae A1
II
I'L r"
T T AT T i i T
.Il\'\-l";.._i

Graph and ldentify the following for each function.

X intercept:
Y intercept:
Increasing:
Decreasing:
Maximum:
i i moum:
Symmetry:

End Behavior:

Domain:
Range:

X intercept:
Y intercept:
Increasing:
Decreasing:
Maximum:
i mi
Symmetry:

End Behavior:

Domiain:
Range:

X intercept:

Yintercept:
Increasing:
Decreasing:
Maximum:
P i mmoumm

Symmietry:

End Behavior:

Domain:
Range:

2 [
.
[
|
|
|
|
L
|
4 .1-‘.,
B .r‘\l.'
I 1|
1
I
)
‘Ilﬂ Ir-ll-
Ir I
1 L

8 vy=@x—-3Nx+2)

'
|

e
h
3
e
IIHEEEEEN
e — g - —
$

.I.

......

1
[

E S T - . -
aaaaaa
------
111111

¥ intercept:

Y intercept:
Increasing:
Decreasing:
Maximum:
Minimum:
Symmetry:
End Behavior:
Domain:
Range:

¥ intercept:

Y intercept:
Increasing:
Decreasing:
Maximum:
Minimum:
Symmetry:
End Behavior:
Domain:
Range:

Xintercept:

Y intercept:
Increasing:
Decreasing:
Maximum:
finimum:
Symimetry:
End Behavior:
Domain:
Range:
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Assignment 3B.4 (Continued)

7) _1}.':—{_1'4-3]:—4- ¥ intercept: B y=—x?+2x+15 X intercept:
Yintercept: Yintercept:
- :"- Increasing: T :;' Increasing:
EVEEEEER Decreasing: EEEEEMEEEEEN Decreasing:
Maximum: EENEENEREEEN Maximum:
Mimi ram: EEEEEREEEEEE P ey
gl ol ol o O O O O O O Symmetry: TETTrr 1 1111114 Symmetny:
EEEEEEE End Behavior: EEEEEFEEEEEE End Behavior:
EPEE _ Domain: EEPEE _ Domain:
Ly 111111 Range: L 1L L4 111111 Range:

9) Create asituation that could have produced the given data. Use appropriate vocabulary and key

fegtures to tell the story.

Time fit)
0 300
5 7775
10 1010
15 097 5
20 740
25 2375
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Unit 3B.5 — Graphing Quadratics with Technology

Student Learning Targets:

® | can use technology to model quadratic functions, when appropriate.

® | can compare intercepts, maxima and minima, rates of change, and end behavior of two
quadratic functions, where one is represented algebraically, graphically, numerically in
tables, or by verbal descriptions, and the other is modeled using a different representation.

Notes:
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Notes (Continued for 3B.5):
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Assignment 3B.5

Solve the following problems. (A graphing calculator can be used when appropriate.)

1. Alexis jumps from a diving platform upward and outward before diving into the pool. The
function h = —9.8t2 + 4.9t + 10, where h is the height of the diver in meters above the pool
after t seconds approximates Alexis’s dive. Find the maximum height that she reaches and the
equation of the axis of symmetry.

2. A decrease in smoking in the United States has resulted in lower death rates caused by lung cancer. The
number of deaths per 100,000 people y can be approximated by

‘ ;I Deaths per
— 2 100,000
y = —0.26x* — 0.55x + 91.81, where x represents the number of years after 2000. P L
2002 89.7
a) Calculate the number of deaths per 100,000 people for 2015 and 2017. ;g”; gig
1 .
2015 ?
2017 ?

b) Use the Quadratic Formula to solve for x when y = 50.

c¢) According to the quadratic function, when will the death rate be 0 per 100,000? Do you think that this
prediction is reasonable? Why or why not?

3. The Demon Drop at Cedar Point in Ohio takes riders to the top of a tower and drops them 60 feet. A
function that approximates this ride is h = —16t2 + 64t — 60, where h is the height in feet and ¢ is the
time in seconds. About how many seconds does it take for riders to drop 60 feet?

4. The percent of U.S. households with high-speed Internet h can be estimated by
h = —0.2n? + 7.2n + 1.5, where n is the number of years since 1990.

a) Use the Quadratic Formula to determine when 20% of the population will have high-speed Internet.

b) Is a quadratic equation a good model for this information? Explain.
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Assignment 3B.5 (Continued)
5. While Darnell is grounded his friend Jack brings him a video game. Darnell stands at his bedroom

window, and Jack stands directly below the window. If Jack tosses a game cartridge to Darnell with an
initial velocity of 35 feet per second, an equation for the height h feet of the cartridge after t seconds is
h = —16t% + 35t + 5.

a) If the window is 25 feet above the ground, will Darnell have 0, 1, 2 chances to catch the video game
cartridge?

b) If Darnell is unable to catch the video game cartridge, when will it hit the ground?

6. Miranda has her boat docked on the west side of Casper Point. She is boating over to the Casper Marina.
The distance traveled by Miranda over time can be modeled by the equation

d = —16t% + 66t, where d is the number of feet she travels in t minutes.

a) Graph this equation.

b) What is the maximum number of feet north that she traveled?

c) How long did it take her to reach Casper Marina?

7. The marching band is selling poinsettias to buy new uniforms. Last year the band charged $5 each, and
they sold 150. They want to increase the price this year, and they expect to lose 10 sales for each $1
increase. The sales revenue R, in dollars, generated by selling the poinsettias is predicted by the

function R = (5 + p)(150 — 10p), where p is the number of $1 price increases.

a) Write the function in standard form.

b) Find the maximum value of the function.

c) At what price should the poinsettias be sold to generate the most sales revenue? Explain your reasoning.
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Assignment 3B.5 (Continued)

8. The path of water from a sprinkler can be modeled by quadratic functions. The following functions

model paths for three different sprinklers.
Sprinkler A: y = —0.35x2 + 3.5

Sprinkler C: y = —0.08x2 + 2.4

a) Which sprinkler will send water the farthest? Explain.

b) Which sprinkler will send water the highest? Explain.

Sprinkler B: y = —0.21x2 + 1.7

¢) Which sprinkler will produce the narrowest path? Explain.

Solve the following problems

9) Which has a greater average rate of change over the interval [5, 10]?

flx) = x*+4

Time f(t)
0 300
5 777.5
10 1010
15 997.5
20 740
25 2375

10) Represent two quadratic functions with a minimum of (0,2), one expressed in function notation and the

other in a table.

11) Which of the following has a greater Maximum? Are there end behavior the same/different?

f(x) = —x*+4

or

Time f(t)
-2 1

-1 4
-5 4.75
.5 4.75
1 4

2 1
-43-
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Unit 3B.6 — Inverse Functions

Student Learning Targets:

e | can determine whether or not a function has an inverse, and find the inverse if it exists.
® | can understand that creating an inverse of a quadratic function requires a restricted
domain.

Notes:
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Notes (Continued for 3B.6):
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Assignment 3B.6

Determine whether the function has an inverse (is one-to one).

6.y =|[x—-2|+3

7.y=(x—-2)%+5 8.y=(x—-2)?% x=2

Find the inverse. If no inverse exists then list a domain restriction and find the inverse using the

restriction.
9. y=2x-3 10. y=6x—5
11.y=x2-3,x>0 12.y = (x — 5)?
13. y=x3+47 14.y=~+x+7
15. y=(x+2)2—4 16.y=%
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Unit 3C.1 — Graphing Exponential Equations

Student Learning Targets:

e Use key features of an exponential function to graph the function.
e Given a function in a table or in algebraic form, identify key features such as domain &
range, asymptotes and whether the function is a growth or decay.

Notes:
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Notes (Continued for 3C.1):
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Assignment 3C.1

Graph each function — include the asymptote. Then indicate whether the function is a growth or decay

and state the domain and range.

-3 2%4+1=1.125 ] ] Y :
—2] 2241=1.25 T H Rl o= | =g | 9125 921 13 BT ¥
=il 27 +1=15 6 5 4 l 19 1 2 3 4 5 1. ¥
0 94+1=2 L1 [TT4 Il
| | |
1 2'+1=3 30T | Tl :
2 215 | ] Domain : I
- | i i
3 2+1=9 : Ran | [l
ge— 6 <5 -4 3.2 -1 0 | 2 3 506
[ 1]
Domain Growth or Decay? JI 17
Range 1%
Growth or Decay?
3 x 2 1.0 1 2 3 A S 2 alo 1] 2 |
1 1
y L 1 1 2 4 38 y 8 4 2 1 5 ¢
4 2
N r ) y
L4 [ 14
| | | |
N 1Y
RE | RE |
M | M |
[ ], [ ],
6 =5 = 2 1_?- 1 2 3 4 56 6 =5 = 2 1_?- 1 2 3 4 56
| Ll ! [l !
| c | c
| |
1% [ 1%
Domain Domain
Range Range
Growth or Decay? Growth or Decay?
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Assignment 3C.1 (Continued)

-3
2 X
5. flx) =21 +3 6. f(x)=3(2)+8 7. f(x)=2 E -4
- L - - - L -
T4 [T il il
L1l L1l
I j: I j:
RE | RE |
B | B |
HE L] HE N
6 -5 -4 210 1 2 3 4 5-6 6 <5 -4 2100 1 2 3 4 5 6
1] ] 1] ]
| | | |
| { I {
st - st -
1% I [ [+ '
Domain Domain Domain
Range Range Range
Growth or Decay? Growth or Decay? Growth or Decay?
8. f(x) =2(3)" 9. f(x) =-2(4)" 10. f(x) =41 -5
- - L - - - L - - - L -
[T [T N O O
L1l L1l L1l
I j: I j: I j:
RE | RE | RE |
B | B | B |
HE L] HE L] HE N
6 -5 -4 2100 1 2 3 4 5 6 6 =5 =4 210 1 2 3 4 5-6 6 -5 -4 210 1 2 3 4 5-6
1l ] 1l ] 1l ]
| | | | | |
I { I { I {
st - st - st -
[ 1% ' [ [+ ' [ [+ '
Domain Domain Domain
Range Range Range
Growth or Decay? Growth or Decay? Growth or Decay?
11. f(x) =3*+1 12. f(x) =—0.4(3)**? +9 13. f(x) =1.5(2)+6
- L
1 14
L1 sl
T4
W !
1 |
NE L]
& -5 ~4 2-1% 1 2 3 4 &
1 I
[ | |
| {1
e -
[ 1y '
Domain Domain Domain
Range Range Range
Growth or Decay? Growth or Decay? Growth or Decay?
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Assignment 3C.1 (Continued)

3

14, f(X) = —4(5

¥

Domain
Range

Growth or Decay?

Domain
Range

Growth or Decay?

15. f(x)=3 gj_ -6

16. f(x)= %(lj +8

Domain
Range

Growth or Decay?

18. f(x)=—%(§j +9

Domain
Range

Growth or Decay?
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Growth or Decay?
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Unit 3C.2- Identify Linear, Quadratics, and Exponential

Student Learning Targets:

¢ |dentify domains of functions given a graph.
e |dentify a domain in a particular context.
e Compare rates of change in quadratic functions with those in linear or exponential functions.

Notes:
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Notes (Continued for 3C.2):
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Assignment 3C.2
Graph each set of ordered pairs. Determine whether the ordered pairs represent a linear function, a quadratic

function, or an exponential function. State the domain and range for each function.

1. (_Zr 8)r (_11 5)r (Or 2)1 (1r _1) 2. (_31 7)r (_21 3)r (_11 1)r (Or 1)r (11 3)
|Il |Il
6 -5 -4 ol 14 i 6 -5 -4 ol 14 i
- ,F_ — |'—
3. (_3r 8)r (_21 4)r (_11 2), (Or 1)r (11 05) 4. (Or 2), (1r 25)r (2, 3)r (3r 35)
;s :
5 -4 L I I o4 [; 5 -4 H I I o4 &
1 1
- i - o

Determine which kind of model best describes the data - a linear function (y = mx + b), a quadratic function (y = ax?),
or an exponential function (y = ab*). Show the patterns that helped determine your answer. Then write an equation
for the function that models the data.

5. 6.
1] 0 1 | 2] 3 -5 | -4 -3 -2] -1
1 3 9 | 27 | 81 125 | 80 | 45 | 20| 5
N IR 8 -1 | 0 1 2
'8 1 | 15| 2 | 25| 3 —-125 | —1 | =075 | —05
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Assignment 3C.2 (Continued)
9. The table shows the height of a plant for four consecutive weeks. Determine which kind of model best describes the

data. Then write a function that models the data.

Week 0 1 2 3 4
LEGIE(UA 3 | 35| 4 | 45] 5

10. WEB SITES A company tracked the number of visitors to its Web site over 4 days.
Determine which kind of model best represents the number of visitors to the Web
site with respect to time. Then write a function that models the data.

Day 0 1 2 3 4
VNG ORGUITERN LI 0 | 0.9 | 36 | 81 | 144

11. CALLING The cost of an international call depends on the length of the call. The
table shows the cost for up to 6 minutes.

Length of call (min) [ 2 3 4 5 6
Cost ($) 012 | 0.24 | 0.36 | 0.48 | 060 | 0.72

a. Graph the data and determine which kind of function best models the data.

b. Write an equation for the function that models the data.
¢. Use your equation to determine how much a 10-minute call would cost.

12. DEPRECIATION The value of a car depreciates over time. The table shows the value
of a car over a period of time.

Year 0 1 2 3 4
VLGB 18,500 | 15910 | 13,68260 | 11,767.04 | 10,119.65

a. Determine which kind of function best models the data.
b. Write an equation for the function that models the data.
¢. Use your equation to determine how much the car is worth after 7 years.
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Unit 3C.3 — Writing Exponential Equations

Student Learning Targets:

e Given an exponential context, find an explicit algebraic expression or series of steps to model the
context with mathematical representations.

e Distinguish linear, quadratic and exponential relationships based on equations, tables and verbal
descriptions.

Notes:
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Notes (Continued for 3C.3):
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Assignment 3C.3
1. The population of a colony of beetles grows 30% each week for 10 weeks. If the initial population is 65 beetles,

write the equation and graph the function that represents the situation.

2. The attendance for a basketball team declined at a rate of 5% per game throughout a losing season. Write the
equation and graph the function modeling the attendance if 15 home games were played and 23,500 people were at
the first game.

3. The function P(x) = 2.28(0.9*) can be used to model the number of pay phone in millions x years since 1999.

a. Classify the function representing this situation as either exponential growth or decay, and identify the
growth or decay factor. Then graph the function — label your graph.

b. Explain what the P(x)-intercept and the asymptote represent in this situation.

4. Each day, 10% of a certain drug dissipates from the system.

a. Classify the function representing this situation as either exponential growth or decay, and identify the
growth or decay factor. Then graph the function — label your graph.
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Assignment 3C.3 (Continued)

b. How much of the original amount remains in the system after 9 days.

c. If a second dose should not be taken if more than 50% of the original amount is in the system, when should
the label say it is safe to redose? Explain your reasoning.

5. A sequence of numbers follows a pattern in which the next number is 125% of the previous number. The first
number in the pattern is 18.

a. Write the function that represents the situation.

b. Classify the function representing this situation as either exponential growth or decay, and identify the
growth or decay factor. Then graph the function for the first 10 numbers — label your graph.

c. What is the value of the tenth number? Round to the nearest whole number.

6. A cup of green tea contains 35 milligrams of caffeine. The average teen can eliminate approximately 12.5% of the
caffeine from their system per hour.

a. Write the equation and draw a graph to represent the amount of caffeine remaining after drinking a cup of
green tea.

b. Estimate the amount of caffeine in a teenager’s body 3 hours after drinking a cup of green tea.
7. A cup of black tea contains about 68 milligrams of caffeine.

a. Write the equation and draw a graph to represent the amount of caffeine remaining in the body of an

average teen after drinking a cup of black tea.
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Assignment 3C.3 (Continued)

b. Estimate the amount of caffeine in the body 2 hours after drinking a cup of black tea.

8. Avirus spreads through a network of computers such that each minute, 25% more computers are infected. If the
virus began at only one computer, write an equation and graph the function for the first hour of the spread of the virus.

9. A new SUV depreciates in value each year by a factor of 15%. Write the equation and draw a graph of the SUV’s
value for the first 20 years after the initial purchase of $20,000.

10. The pressure of the atmosphere is 14.7 |b/in? at Earth’s surface. It decreases by about 20% for each mile of altitude
up to about 50 miles.

a. Write an equation and draw a graph to represent atmospheric pressure for altitude from 0 to 50 miles.

b. Estimate the atmospheric pressure at an altitude of 10 miles.
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Unit 3C.4 — Combining Functions

Student Learning Targets:

e Combine linear, exponential, or quadratic functions using addition, subtraction, or
multiplication.

Notes:
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Notes (Continued for 3C.4):
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Assignment 3C.4

1) gln)=4n—1 2) hn)=2n+4
Pz(rﬂ=3n2 +2n g{n]:nz —4
Find (g + h)(n) Find (27 + 3g)(n)

3) flnl=n+3 4) gln)=n+5
g{rz:l=rz—3 hl:rz:l=r32—:-'_
Find (f — g)(n) Find (g + 71)(»)

5y flx)=3x-3 6) flx)=2x
g{x]=x2+3x g{x:|=x2+x
Find (f - g)(x) Find (f - g)(x)

7) gla)=2a-2 8) hx)=x"+1
Fﬂ:ajl =—2a g{x\| =x+3
Find (g — #)(a) Find (2 — 4g)(x)

9) gln)=2n+2 10) gln)=-n"+1
fln)=n*-35 h(n) = 4n
Find (g - £)(») Find (g — 1))
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Assignment 3C.4 (Continued)

11) k(x)=4x+1 12) gln)=2n-35
glx)=3x+5 fln)=3n+4
Find (i — g)(x) Find (22 + 4 £)(n)

13) gla)=a> +2 14) gln)=3n-2
fla)=—4a—4 flu)=n"+53
Find (g - f)(a) Find (g - f)(n)

15) gla)=4a+5 16) flx)=3x+3
Fz[c;r:l =—a —2a° g{x1 =2x+1
Find (4g — 1)(a) Find (f - g)(x)

17y fln)=n+1 18) gla)=2a+4
oln) =20 + 307 fla)=3a—-4
Find (f — g(n) Find (g + f)(a)

19) f(x) = 2* + 3 20) f(x) =3*—5

gx)=x*—-4 gx)=2x+3
Find (f + g)(x) Find (f —g)(x)
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