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1. Using the parent function at the right, perform the following
transformation and graph the new function: horizontal
compression by a factor of 7 followed by a reflection over

the x-axis then vertical translation up 2 and a horizontal
translation right 1.
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2-1 . Write t(ge educ%‘?on for g(x), in-vertex-ferm, that fits the description below.
a) “"The parent function f(x) =x? is horizontally stretched by a factor of 9, reflecfed over the

x-axis and translated up 8 units.” .
Fg(b) = =(5%¥) + 8 j

b) "The parent function f(x)= X% is vertically compressed by a factor of 2, translated

right 4 and down 7 units." Wi (x-— LfY _n |
< 8

b 2

2-1 For question 3 and 4 below... /¢ 3(’3'(”: X -

2-2 a) Describe the transformation from the parent quadratic function. Y jm N t
b) Determine the vertex. c’)lf £ '
¢) Find an equation for the axis of symmetry. ' \9\’\ _
d) Tell how the parabola opens. ,f 3(;) -2 = (%2
e) Tell whether the graph has a max or a min and what that value is. 3?1\ R Y }

. . o ()() = (X ‘Z) +7
f) List the domain and range. A . {“\‘f_/_w,
g) Then graph the parabola with at least 3 points labeled. Vi'in; e Vhe
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2-3 5. 6iven: y=10x"~17x~20. Write the quadratic function as a product of factors.)

\% =@y - 5X5x * ‘iﬂ_ —

2-3 6. Solve using factoring:

a) x*-x-30=0 , b) 10x*+11x-6=0

Ef‘?)(‘#ﬁ):o ; @y « 3Nsx = 2) =
X=b orx=-5)

2-3 7. Write a quadratic equation, in standard form, for the function whose zeros are x = —% and

¥ 4=(r+ '2) (x~5;\ y FXL—%x ~5/3 " | 3:(3“&(#5)

Y= Ex-16n bx -5

9 = Xx*—5x ¢ ‘}'X'%
. o e 3x 1Y% -5
2-4 8. Solve and simplify your answer:. - : )=

Q) 3(x+2) =4 | b) 2(5x+9) =8
&+ =l : @x,(ﬂl: Y |
Az = ¥203 Sx+4=12 ' |

. < S
‘ = -2 *’2{" §z<+€1 2 Gy S
Sx = —u
= -7/5 o | X = - 3
2-4 9. Rewrite in vertex form. Then, identify the verm‘:\ r::l

usE CTS
a) y=x*+4x+1 b) y=3x*— 6x+1.
J-‘-»x?"f‘hc y-t - 3 x*-Gx
‘d’l = xik‘()('*i U'\’ 2(*1_2%*,__3
9
- —
=ET e st )
+3
- (x+0'-3 ‘vz, 2)| —

= 3(.""0L
-5 10. Solve: x*>—10x+31=-10 gr?
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2-6 11, Solve using the quadratic formula: 5x*+10x—11=0
Simplify your answer! o =
) o S A cotisraze _ exlzzo ‘f%gf&:—(iﬂgi
. x = ) 7 Ls) - o 10

2-6 12.Given: y=9x" -12x+ 4 N
a) Find the value of ’rheiaiscriminam‘)” b -Hac
(D - 9@ @) = MY —[4y=0
b) Determine the number ¢nd type of solutions.
Sice b -Yg =0 Thee is | Real Solwtion

2-6 13. Find the roots (real and imﬁginar_y) of each function.

a) f(x)=—x*+8x-3 | b) f(x)=2x*-9x+25
XH8x-3=0 d+Jor-u@d@s) _ 9:J81 -0 _ 4:J7ig
-3= x*-Bx 4l X= 2(2) ) Y T4
+ o s
13 = (x-w)" N Q+iing
rlizz x-Y “*

2-7 14, Graph each inequality.

Q) y=(x+3)2+2 V() b) y<x’—6x-16 K- 13
v v
figi14 ‘ | | 4 4(» = LI
A . = Cr —‘B’ll’
¥ =z —-25
g T L R
=¥ 7 ‘ \/(}l'u‘)
 u
j—q‘ﬂl" (O!"(o)

2-5 15, Find the complex conjugate: 4+ 3i ‘ L{ -3¢ !

| (5 -3
2-9 16. Use complex conjugates to write the quotient in a +bi form: %2 (5-3)

Yo-24i +25- 15" | o+ rIS g5,z

_é5+q64‘+)51-?i" 25 +4

-

34
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2.9 17. Simplify: (~4—4i)+(~9+8i) ;

3-1 18, Add: (3% +3x+5)+(-2+" +4x+2) =B‘ £ % +1 |

3-1 19. Subtract: (7x3——4x)—(—6x—5+5x3) = i -Yyx ¢ bx +5-5X

3-2 20 Multiply: (x— )(x ~3x-5) -
| X
,)(g—?»("'-5>< -x*+#3x +5 ‘"'] x —HUx"-Zx ’“5!

3-3 21. Use synthetic substitution ’ro'rhe given polynomial for x= -2~ ®e sure 0 FCIOML

. L Jdws ansSauter

XX\
a) 6x* —3x* —12x>-5x+6 b) x* —3x> —11x> -9 ]“‘w%a«\* ca/fu’fl}!
- 2 1z -5 b
T N O A3 -n o -9
= _ 2% -2 10 2 -y
e -5 s -4l 182 . < oz L&

LCYM vlw‘«’ wWo-7 :7"“‘ ﬂﬂf@ e You lu‘:’ ih -2 3‘“ a"* D

3-3 Divide.

- 3t 27 11252 £ 7243 23 2% _2y+2
. x2+3x—1 ’ . y+2
ot lx +3 o )
K43kt | =3x8 TRk K + 3 Az -2 = :
_ijf-%(}_hjxa l ’ ~y 12
lxg 95+ Ix 2 -l iy
—(2x* + 025D *
1
3KL *’QY *'3 "'(p 4 —
’@)‘2‘1—‘?5'3)_1 23 : &*L
©
o G
I+ 2k +3 + eyl
3-4 24. Factor each expression completely.
y ]
a) 8x®+27 b) ¥ +7y*-2y-14 ¥’ _-?;ﬂ c) 2x*—128 = 2 (x’—ée‘l)
- 2 ~2\2y | -14
1@& +3> (Hx? = bx*+ @J E3+7~) (jz,Z)S A 2 (x-9) (= 4x + L)
d) 48 —8x*—x+2 x_ "2 e) 6x*—23x"+20 32 -y f) 27x* +39x-10 35
L(Xwi e 2l 1 Tx\él?;( 5%
v * K
(x-2)(4x=1) it K o 'Z| x| o
' -5 |-

(2t i) (2x - (3x +9)(1-7) |
(x-2) (2x+ N (zx-D @ {/—_Pj )




3-4 25.Find all real and/or imaginary roots of each function.

b) f(x)=8x*—4x2—50x+25 = (2~ (4x*-25)
! = (ax -1 (2% «sYx-5)=0

F(: 3 x=Y ) x =—7 —Zx
D E— 4| & [Ux p
5o, | 25 plT x=-5, X= /;]

-25

3-6 a) f(x)=2x-)@-x)(x+7) =

¢) f(x)=2x>+x"-13x+6; given -3 is a zero
Gr = - D=0
L)(:_'-? ,xsyz, x:LJ

-3 2 I -3 (3
% 15 - -
“’T”T—z_—@/ K=V x=r
NN

- *"'“Z)(L's)ﬁ +1 =0
d) f(x)=>5x"+3x" +3x" +3x-2; given -1 and % are zeros.

- | Y .
'u‘-i 2 3 ey Sx = -5 (x=—// X= /r/x--z/K»I/
ot kg T E XK'=~/

J ’ d BJ X: I‘l..

Sx*+5 =o
3-6 26. Write the simplest polynomial function ir'factored form with the given zeros.

3and 2 (multiplicity of 2) b) zeros of 6 and «/_ if -J3

a) zeros of —
| ‘3’()(+5/*¢) (X"l)L ‘ Q< -6) (x-v3)(x +a

d) zerosof 3and5+i ¢ s-¢

,L%-_\(,(-s) [ x~(s+YI(x- (s-i 3]7

3-7 27. For the graphs below, identify whether the function has an even or odd
degree and positive or negative leading coefficient. (L ¢)
3-5 Also, identify the zeros and their multiplicity.

Ty

a) N ’ohb Deﬂpe,e b) g . Eyend DEGEE
I
NETIN Y Poschve. LC. ’ vositve  L.C.
] \ n
s %&ﬁos'\ MmILT \ %erws\muc,r
‘ - |
| x=-3{ | o |
H =z | X
; v 2(:6 Z




3-7 28. For each function,
i) List the degree.
ii) Describe the end behavior using infinity notation.
iii) Find the zeros (including their multiplicity).
iv) Based on the information from parts (a) through (c), sketch a gr‘aph of the function. Your
sketch should have a scale on the x-axis only. E%]
L1

-

-5
a) f(x)=—2x3'(x‘—4)2(2x+3):~‘/\<‘”+W b) g(x)=3x"+2x>-27x—18 = (ex+2) (4

{)d{ﬁsz

Ly - (3x2 ) (x43) (=D

Bdejae |
Was x> @, fx) = -e
Qs x3- LY== — @

W) 2ero| molt

K=o | 3
K=Y Z
X=-% 01

3-8 29. Consider the given parent function below. Rewrite the function given the following
transformations and then sketch the transformed graph:

a) f(x)=x b) f(x)=x*
Horizontal stre factor of 2 Vertical compression 3 and r_'eflec'r

and a vertical translation 1 units do over the xaxis. '
T ] 3
1
, y= G - ,

A : A
Iy
[
/
> X ﬁ » X
\
\
\
J \ Y
Pre4 30. Sfmplify completely using the properties of exponents.
o \H i % 5
4-4 g (1ooA ) b). 7%7h c) :7 . g8 ) 64.36%
l ’”/EL' ;
5/2-9 J-TD-O) 7 :\[—8',@
= ,of
= IOOPDO % - 3)7?‘ 1 3 3
| _ 125% (5 5 i N (Tag )
Tx-y , %oz = j '
e) log, (6 ) ) o ;% g) 81 (Q}BT) h) (9j - G,( - =]
- 3’3 -’ K1
G a1 G

=



4-1 31, Graph. Identify at least 2 points and the asymp‘ro’re.- Tell whether the graph shows
exponential growth or exponential decay. Then identify the domain and range.

. y y
: ) a)y=3" A A
. mpn
Oi\l X
13 X
MY?» ~ n an -

4-2 32. Graph the ftl.lncﬁonh‘s inverse in the same coordinate plane. Then, find an
4-3  equation for f7(x).

Q) f(x)=—25+5 b f(x)=3) | "
W } y x=3()
X=-2 \ 4 [tAs POWQ <1 X - ¥
- J*’Y CO‘,;) {\‘\A:o\ 7 3 (J?:B y
- )i'j-s '2"] )¢ . ‘\ ( i) 1\J l\\ Ioﬂi (l;): 103%_({)
= J - _ b £y s ot '\*\,a; SESN

) l"j{(%): "a'

A o o) e :
WE PR )
: N | o f "(x)=lbjﬁ(%‘)

Vel

A

4-3 33. Write the equation 3* = 81in logarithmic form.
\o 9 £y =1
2
4-3  34. Write the equation log,,; 25 = 3 in exponential form.

7./ _
1257 =25
4-3 35. Evaluate each logarithm.

a) log, 125 =% b) Ine”™ 2@

.25

() = 125
) s o52
-2x =3 7



4-7
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4-7

36. Identify the parent function and describe how it was transformed info the given function.
Determine the asymptote. Graph the function by hand including 2 key points and a dashed line
for the asymptote.

o Pacent: y=2" 1 Paseut .
a) g(x)=(2)7" -3 ﬂ?eﬂea‘ode’) b) h(x)=5log,;(x+1) | = Isz)‘ v
: ¥ y- oS | 4
Do 3 o Verkical Compession

\')a o duchor o€ 'z

(—X;«g 3)

ﬂi : —=— - Led+

> 7‘( 7 (x-1,29)

37. Rewrite the function given the transformation(s) below.

a) g(x) =& horizontal stretch by a factor of 2 followed by a vertical translation 7 units down.

(f%_i.ejf?_:? — )

b) A(x)=1Inx; vertical strefch by a factor of 2 followed by a reflection over the y axis and a

vertical translation 8 units up.
e ——Tie

}35 2. dn (%) +87




Calculator Allowed

Round any decimal answers to the nearest thousandths.

) 1-4  38. A photographer hiked through the Grand Canyon. Each day she filled a photo memory card
" with images. When she refurned from the trip, she deleted some photos, saving only the best.
The table shows the number of photos she kept from all those taken on each memory card.

Grand Canyon Photos
Photos Taken | Photos Kept

‘ 117 25
128 31
140 39
157 52
110 21
188 45
170 42

' syor€ AS
a) Write the equation of the line of best fit. ij = .330970%3% —I1.325735¢6 -l Y,

b) Find the correlation coefficient. (Tumv DIAGUKRTIES 0N 1§ yu aren't Seﬂi"v?/ r )

¢ =.849%12291734 Go'T® CATRLOG tHew dawn T DiemosTics on
c) Predict the number of photos the photographer will keep if she takes 200 photos on the

memory card. oyz2 X~ 200

.(j'(zoos ~ 5Y4,B86535252 :!zsgpho‘ﬁs will be “qﬂ"'\
[

1-4  39. What type of[relafionshipi--positive, negative, or
none---is shown by the scatter plot?

ij‘ abve Conelation

2 40. The equation h=—16£"+40t+5 gives the height 4, in feet, of a baseball as a
-3 function of time, 7, in seconds, aftfer it is hit.

a) What is the maximum height the baseball reaches? How many seconds does it take the ball to

reach this height? e~ Calculude maxi ‘
" s MAx HO(GHT =30 feet

: t Tukes 226 seconds o cauch Hhat kc}ghi
b) After how many seconds does the ball hit the ground if Mrs. Cofield and Mrs. Wilson are trying
fo catchit? | :

¢ Tk % 2,614 sends ot bl & bl the gt

S caleulde voro 9
2. 61930064, )



2-2 41 Give 3 ways to find the maximum value or minimum value for the function: f(x) = —x* + 6x + 4

Q Uk x= ‘b/za\ @ VUse C‘W/V/?{)tﬁ the ® f/a/d" .g(;) on m/w/ﬁ,‘ﬁv; :
Hhen ?luj Yt valve v Spuare o ewite 1) Caleudite Y maymom .
b Dbt qoaloe = max o verley foim be = max
.A ot e ymu«a#va/fo)ct mhy I
2-7 42. Solve the inequality:
a) 3x%+4x-3<1 b) 2x? +3x+6>5
we want lﬁ, below yz. - e want j‘ >‘j1.
S | -z¢xe 00T N j l
"k: = r/.—] X<=| or X>-.5

-5
2-8 43 A variety of spruce trees called No. 1 Common Spruce are often used as support columns in

buildings. The maximum load allowance for each column depends on the height of the spruce
column. The following table gives some of this data.

Height of the Column (ft) 4 5 6 - 7
‘Maximum Load (Ib) 7280 | 7100 | 6650 | 5960

a) Find a quadratic regression model for this data. , = -)29,8 x* 261.5 + 5475. 5

(stors As Y
b) ¢ o pr'edlc‘r the load allowed for a 6.5 ft spuce column. >

s rais! (oD T oHeT T )

c) What is the maximum load a Common Spruce can hold?

o —_—
108D a
Caleulede way
~ o
\/ \ (2.771,71288,210) ‘ X 77288.21 ’

height
d) What is the helgﬁf of the spruce column at that maximum load?

X 3.7 fe«.ﬂ

3.2 44. You are making an open box to hold paper clips out of a piece of cardboard that is 5 inches by
10 inches. The box will be formed by making an x inch by x inch square cut out of the corners as
shown in the diagram and folding up the sides. You want the box to have the greatest volume

possible.
a) Use a graphing calculator to find how long you X T
should make the cuts. Explain your reasoning. 7 10;
@ n.
\V& x (5-2)(10- 2x) 7
v a~ m\m\ﬁh WARKL MY .. SEF Kuain :°¥: Koog = 257 ‘\
‘ %y o O 057, 2. 05“) : To howe Mo VO(MM
b) What is the maximum volume of the box? m\(gvﬂu 5 in. —-—I
v&’:"‘TX Volume = 29.056 ia ] 067 )
c) at will The dimensions of the finished box be?

Longth = 10=2x = Io - 2(.o57) = 7 BBL Divmensivu will b€ 10
width = §-2x x 5 - 2057y = 2926 CLoc7 x 2806 X 1886




3-5 45, Find all real and/or imagvinar'y zeros of each function. Show work!
3-6

a) f(x)=2x"—13x* +26x-10 b) f(x)=2x*-7x>—6x* +44x—40

X wjm =3
) jf(bﬂ)/‘ 'CCV} ey )( = VZ luol(,j “ke a 'Z@fo ﬁ"‘fll’l’\ Cb(,) )( 2 ‘DDl’zS h‘&&,‘(— 2r0 ‘
V2 - - 2l 2 -7 -, 44 ~ue
2 -1z 20 \° X*x =-lo 2 2 -3 b 1 )
D G L0 q = y 2 -
AT B 2 ) /———-—'—_.'“‘—;" :
Tizx+20=° - g o2 o)
- Nz - 4
2(x*-6x + W) =° (*3 o P
.] = i-l e » ~5/z

3-9 46. Use the table below to determine ’rhe best polynomial equation for the number of birds to
visit a particular birdfeeder as a function of the number of months since 1-1-2011.
Give the best polynomial equation and explain why you chose that model.

Number of Months | 1 2 3 4 5 6
Number of Birds 3 8 18 36 65 108
\/ N 4 %
e e 2™ cdifferences of ~lo ~18 \z{ 43
Hu vmlw are Y same, \/ NN\ 2
_ 3 1 iy y: 25K -,5¢"4 3%
I chooe a CUBIC Qzugdw\f- \/ N4 \/ | ]

_3 -2 -2

For questions 47-49: so/ve algebraically ’raph/ca//y Be sure to practice BOTH methods.

' S Gagh bokh sidey, Lol ndesection,
4-1 47. A medication is eliminated from a person’s bloodstream af a rate of 7 % per hour. Suppose a
tablet contains 30 mg of medication. Write an equation for the amount of the medication in the

bloodstream after x hours. How many hours will it take for half the tablet o be eliminated?
*
4= 30 (-93)

x=hrs Sik@e metchon wastaken ’ 1. 93 X
T .
ﬁ z My of wedicaten Veft pn b loedstrean

tbj,q!(ﬂ = X

15 =013 1
Xz 2551 hauws

hedf s € [y i fec!

4-1 48. A computer programmer earned a yearly salary of $40,000 in 1990 and averaged a 4% raise

each year after that time. t:) = 40000 [1,09)7‘ X £ yis siee (9%

ca l Lier X YFS
a) Find the doubling time for the programmer’s salar‘)’// T wﬂ * J

fiov0c = Yoooo (1.04Y ,oj oy () =X
Y %

b) Calculate the programmer’s salary in 1998.

X<3

(7 - ’7’()1)00( / Ov)g’;i65 ¢'742. 76[ 1

“~s toe THIS {




4-4 49. The Richter magnitude of an earthquake, M, is related to the energy released in ergs, £, by .

© the formula M =§log(ﬁfﬁ].

a) In August 2011, an earthquake struck Colorado releasing approximately 5.623x10" ergs of
energy. What was the magnitude of this earthquake? :

{Df’ (5623:‘<;O ) X 5,2808222¢7 {i’;’;’,g ,ﬂayn}-ég/c ea/ﬂ;\zuaéc

b) Find the inverse of the original equation.

2 = E:\T.e 3™ —_ 18+ %M -
=M loj (to B ,0“'%. (0 = £ = ]D =t
% €
]0 = "Bﬁa / |
c) How much energy was released by the 9.0 earthquake that struck off the coast of Japan in
March of 20112 -
02+ % (D - 26.2 e
- =107 = [1.995 x/0°

4-4 50. Evaluate log,130 '

4-5 51, Solve each equation algebraically.

4-6
1 3x

a) 20104y =12 b) _16=4—5(Ej
, _
L0 =b
e ST

% . e

Jo MC‘)’ X +3 ¢ = (t)

x $7.68Y | /oj* (4) = 3 @

4-5 52. Use your graphing calculator to solve the inequality.

a) 2"" > 64 b) x—8<4logx
[ e NV
Wont jxabwj,, 4 - Y, below ‘j'-

s
-

-

\\

12




4-6 53.If $3900 is deposited in an account at the bank and earns 6% annual interest,
compounded continuously, what is the amount in the account after 4 years?

¢
) Use Iq'—'*?c(t

12“745'7,872

4-6 54. A paleontologist uncovers a fossil of a saber-toothed cat in California. He analyzes the fossil
and concludes that the specimen contains 15% of its original carbon-14. Carbon-14 has a half-life
of about 5730 years.

a= oryl\w/ amount I~

a) Usmg the equation y =ae™, find the decay constant.

.5?{ %~—k(57¢?o) In(§)= 5730k _
-573% / 7 (.5) _ ) K= ,000/20%80‘?73

5= -5 70
b) Using the equation, deTermme the age of thefossil. Show/Explain your work.

,/5/ / '5'730
D) | 5’730%6/5) _ A
, 15 = e 5730 /l ,gué;f) vq ~ (/6;(082» 8/2 yqu
e (1s)= 22 ¢

'4-8 55, Inone state, the Real Estate Board found that the median cost of housing changed according
\ to the data in this table.

Years Median cost a) Find an exponential model for the data. | 0
since 1990 (in dollars) P K=y siwe 19%

)(
77,000 y = 75098,94 762 (1.065345402)

;zggg b) Determine the median cost of housing in the year-

90'000 DO NOT ROUND.(# X =15
29000 Yi(is) = } [ 7908 4. 29!
: c) Predict the year w edian cost of housing will

4y exceed $150,000

15?2 e when w]” 'ﬂ; > 50000 X7/U'730
M ‘/\/\J
‘- J Mg ot 1790
16930 (2001)

4.8 56. Determine whether f is an exponential function of x. If so, find the constant ratio.

HAlwlN|=]O

a) x| -110 1 2 3 by |[x | -2 ]| -1]0] 1 2
y| 9 |27 | 41 | 113 | 329 y 4 2 |1]105]0.25
o Y Y Y %
4 3 I T w5
Vool L vy L
3 L5 NOTU (PonenTint s 5 5

% ' ’
NOT TiHe SAmE £ATI0 IS EXJoMADAL .. ComstwTéfTo = .5 13



