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Print your name and the name of your school on the lines above.

A separate answer sheet for Part I has been provided to you. Follow the instructions from the
proctor for completing the student information on your answer sheet.

This examination has four parts, with a total of 37 questions. You must answer all questions in this
examination. Record your answers to the Part I multiple-choice questions on the separate answer
sheet. Write your answers to the questions in Parts II, IIL, and IV directly in this booklet. All work
should be written in pen, except for graphs and drawings, which should be done in pencil. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts,
etc. Utilize the information provided for each question to determine your answer. Note that diagrams
are not necessarily drawn to scale.

The formulas that you may need to answer some questions in this examination are found at the
end of the examination. This sheet is perforated so you may remove it from this booklet.

Scrap paper is not permitted for any part of this examination, but you may use the blank spaces
in this booklet as scrap paper. A perforated sheet of scrap graph paper is provided at the end of this
booklet for any question for which graphing may be helpful but is not required. You may remove
this sheet from this booklet. Any work done on this sheet of scrap graph paper will not be scored.

When you have completed the examination, you must sign the statement printed at the end
of the answer sheet, indicating that you had no unlawful knowledge of the questions or answers
prior to the examination and that you have neither given nor received assistance in answering any of
the questions during the examination. Your answer sheet cannot be accepted if you fail to sign this
declaration.

Notice ...

A graphing calculator and a straightedge (ruler) must be available for you to use while
taking this examination.

DO NOT OPEN THIS EXAMINATION BOOKLET UNTIL THE SIGNAL IS GIVEN.
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Partl

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial
credit will be allowed. Utilize the information provided for each question to determine your
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question,
choose the word or expression that, of those given, best completes the statement or answers
the question. Record your answers on your separate answer sheet. [45]

’Per ec_‘{' \giuc. res Use this space for

1 The expression w* — 36 is equivalent to computations.
(1) (w? — 18)(w? — 18) (3) (w? — 6)(w?® — 6) 2 )
@) @? +18)w? —18) () W+ 6)w? — 6) ) O‘ -\ (‘““"’) (‘L""
C wheze = (u+é§(w -¢)
A A—

2 Iff(x) = 4x + 5, what is the value of f{—3)? _
1) - 3) 17 p(x) =4x+s

s £e3) = UH+s
Pl3)=-12+5

3 Which relation is not a function? \0 (_ 3)
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Use this space for
(x —2)2 + 4

4 Given:  flx)

(x) " (x —5)2 + computations.
glx) = (x —
W\b U&; - L*\‘. T2y {“—f\ \x‘: ‘- \3\\* .
When compared to the graph of f(x), the graph of g(x) is . .
DT,

(1) shifted 3 units to the left ~ (3) shifted 5 units to the left HI C'\\Q‘\c wsin

@ifted 3 units to the n'g@ (4) shifted 5 units to the right 3(‘;9 WA
QQ\ Lss.\n-\'a <.

5 Students were asked to write 6x5 + 8¢ — 3x3 + 7x" in standard form

Shown below are four student responses. §+ &
ardach O
Anne: Tx’ + 6x° — 3x3m oreA CQQ:L\VQS

Bob:  —3x3 + 6x5 + Tx” + 8« N
- ane. o)
Carrie: 8x + 7x7 + 6x° — 33 QKP ‘\'353

Dylan: 8x — 33 + 665 + Tx7

*Cro . \o"\cyxec Ao Swallec.

Which student is correct?

(3) Carrie

(2) Bob (4) Dylan

6 The function f is shown in the table below.

AX x |f(x) A\/ —{; ToCuna “"‘je
1 < 0] >2 ‘%‘ =2 oA" o‘c
teis ez & TR e
\( 3 |27 >18 18 _ &'\ cs (' cou.;“‘ )

B ooy o

Which type of function best models the given data? -»rtt s IS A o‘\‘ o Con g)— -\-

1 ial h £ i .
ml)onentl growt unc@ (\q—_}& . ﬂ c_\'\o.,“ QJ so '+

_k27T exponential decay function

linear function with positive rate of change Coun. i\e'\’ LQ l l’ ~eac.
M linear function with negative rate of change
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Use this space for
7 Which expression results in a rational number? computations.

@vErE  Jz-le =33 =¢ =%

(2) 5++/5 (4) 32 +243

O cadiona) mnuwmbec can be

8 A polynomial function is graphed below. ex bPcess QA \ N Q (‘o_c.'\“ 1on ‘Co(‘ Mn
(x) s e cadie rC Jwe ;-étecjecs .
A \

Zecos ?o_g\(a (s
II ,r X:—Z X4+2
Lo\ ] -
\ X=] X-1
< :7 2 - > X x=2 X"Z
‘/ /V ¥

N

R R=2 )Dcx)f -9 é"@Q*Z)
X Pexy = (%-V) é(z’LD

7 )(
Which function could represent this graph? H LN R C-\'\Q’A( i \\
HPfl) = bt +2) (B = (= D62 - 4) ) Acag \“,\3

Sfo) = = D=2y TS - DR + 4)

C.u.\es.

9 When solving p? + 5 = 8p — 7, Kate wrote p?> + 12 = 8p. The
property she used is

(1) the associative property

(2)

(3) the distributive property
)

@ the addition property of equality ) 9 2 AN s = 8 P - 7

(2 TN sde) T T 7

?2«—\2 = 8?
k(a}e. m&&A 7 "\‘o Bu’\\r\ S\AQ-S D‘Q )A/\e- %\uﬁ\*:ol\a

‘Algebra I - June *19 [4]

the commutative property




X >4z

Use this space for
10 David wanted to go on an amusement park ride. A sfgn posted at the computations.
entrance read “You must be greater than 42 inchegttall and no 2
than 57 inches tall for this ride.” Which inequality would model the x £57
height, x, required for this amusement park ride? .
) <x=57)D (3) 42 < x orx = 57 2 O, —>
(2) 42 >x =57 (4) 42 > x orx = 57 42 s7
W2 < XES7

11 Which situation can be modeled by a linear function?

(1) The population of bacteria triples every day. ex@en §“¥\ -\ %C ° “"*\"

(2) The value of a cell phone depreciates at a rate of 3.5% each year. @y Qonm\¥\ AN &Q(.a.y
@An amusement park allows 50 people to enter every 30 minutgs> CQV\S\'CU'\\ axe GQ A\ﬂ-"‘j&

(4) A baseball tournament Ezliminates half_ of the teams after each Qxec“e_ﬂ\l \.l A e_;g7!

round.

12 Jenna took a survey of her senior class to see whether they preferred
pizza or burgers. The results are summarized in the table below.

‘kiz/a/ Bur\i/ers F_eMons 26 _ __)_S_?_‘i__.
3

Male 42 Toka) L8 ~ \od%
Female /3\ 26 L = 68X
= &8 Z0o

Of the people who preferred burgers, approximately what percentage 38 2—% = X

were female?_’
(1) 21.3 (3) 45.6
(2) 38.2 (4) 61.9

13 When 3a + 7b — 8b is solved It i
en 3a > 2a — 8b is solved for a, the result is 30-—_\_ 7|3 > 20_-— 8\)
(1) a> —b (3)a< —15b

@ a<-b —2a -Za_
a+7b S -2
—7b —7b
Q > -15b
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Use this space for
14 Three functions are shown below. computations.

Crnea,r = Aiglt) = —%x Y- t’r\']'e.(ceQ—l.

COMmeL’,,_-?B:f(x) =x+2x+6 —> zeres ace -2 oad -&
C: o Y tereadt is 12 (Bromm 3“9\\'"3CA‘J°:\°3

A feo.c-.bo\a— o pens u_?u:a.r&) So\‘\“\a.S o—
M.H\.lmf\.wm,

» X

&Jr.c",},-é / \ & 2ecosS afa -2 a..Nl - ‘-\

—
.”

é__ Y-\véﬁefc.e,e( iS "‘8

Which statement is true?

AT B and C have the same zeros. {-—2, -‘} # {"2/ "q'}

JZ)’ A and B have the same y-intercept. ys= 12
@) B has a minimum and C has a mamrril‘nb
(4) C has a maximum and A-has-a-mimimesa: \tinea — eL\-Le}(,‘ NS &o f\a"\' \\g.av.
_—_—__\W\'\ «’\ LN S .
2o.-7

15 Nicci’s sister is_7_years less than twice Nicci’s age, a. The sum of
Nicci’s age and her sister’s age is 41. Which equation represents this

relationship? Léf S ceg ce,se_c?( ’\\uﬂ_ S.‘A-e(." Qje

(1)‘a+ (7~ 2a) = 41 (3)2a —7=41
@at@a-1=1Yy  @a=2-7 g@
Let o copresest Nhieers aqe
+0 =4l
Substitde 20-7 e s
N (Zo=7) +a = Y\




Use this space for

16 The population of a small town over four years is recorded in the chart computations.
below, where 2013 is represented by x = i)_ [Population is rounded to ({se exQone “-\c;‘_\
the nearest person]| .
Ceacesson and o
SEMEEE Mina cde e
\ Year 2013 | 2014 | 2015 | 2016 = tnq calenarer,
( oo b‘}(\o- Population | 3810 | 3943 | 4081 | 4224 Ta Pu\.'s ) O“—*? &
o
R Ly Lz _ LX
Y=e

The population, P(x), for these years can be modeled by the function
P(x) = ab*, where b is rounded to the nearest thousandth. Which o 3810

statements about this function are true? '\ 3993 |0.=3%09.8
SRR el I
/U’.‘ a = 4224 3 Y224

. b=0035
QV. bh=1035D

(1) T and III (3) II and m
(4) T and IV W
k-\SL )e\\e_ A ;s)c( .c\bu.\';é e

>
17 When written in factored form, 4w? — 11w — 3 is equivalent to ‘~
(1) 2w+ (2w — 3)2»'4'-' ,@410 + 1)(w —B? w-12ws =Alw Qcope.f.)fy *b\_f: ‘Z\D
(2) Cw — 1)(2w + 3)-2wtbw (4) (4w — D(w + 3)ewi*\2w ¥e o dd\e .“
@ P e o<‘-\3“'~“l
e Xpression an
EQ.C.\. answefl A\;\tﬂ-

18 Which ordered pair does not represent a point on the graph of

y=3x2 —x+ 77 -— HiaX
P N AR Y
Ko N .9, N (‘e-‘ b o
B o | esdeSxec
iven the followi seX Ylde te \“S?QA X\ e
19 Given the following three sequences: Neow i1acCsemes \r,_.,__?\,\s .
of .25 =

(D 246810 jneea sevy 7 each Yime

I1. 2,4,8,16, 32... 40 ....L\gs eac\ -‘n'ma(ret\;t res Mu\\;v\\cé';on
@ a,a+2 a+4,a+6,a+8. i'\tr&m L 2 and N,* Q&'.'\-'m\.)
7 < €ac ...

Which ones are arithmetic sequences?
(1) Tand II, only (3) II and III, only

@d [T, only ) (4) I, 11, and 111
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Use this space for

20 A grocery store sells packages of beef. The function C(w) computations.
represents the cost, in dollars, of a package of beef weighing = — - . .

w pounds. The most appropriate domain for this function would be * Elwinde X

m. ,(,8')/positive' l becanse \:ec.Q Ca~ \:e

(2) rational numbers (4) positive rational numbers > Se\d A~ o< a- Pouwnd.
Q * Thece V¢ no t\eS.A -Q.,r

Q.n7‘\'\'\\.4\’ \;& QbS:\ oe

ecs

o

21 The roots of x> — 5x — 4 = 0 are X‘-sx-q >D \D
(1) 1 and 4 ' (3) -1 and 4 X* -5YX t{;‘q Nuwa DS .
X*-sn4(F)=U+(z)* °
5=+/41 —5+/41 2 S, 30
GEE>  w=E R el
.
(x-£)" =4 x= TS0
22 The following table shows the heights, in inches, of the players on : -2
the opening-night roster of the 2015-2016 New York Knicks. .
| Bt

O — e e

84180(87|75|77|79]180|74|76|80|80]|82|82 Ca.\ci SQ\_\)uul\o.

The population standard deviation of these data is approximately 6‘\'&.‘\3 . O 3\'0.?\-\\4\3

70
/(2)’13 MSO E nmbl-\\ '\'pb Qn_\c_\._ Q..\‘or.

g'\'”\ar3e \QC‘S& & X =3 ‘-Hq—?

23 A population of bacteria can be modeled by the function _ P (\ X <3t
fit) = 1000(0.98)", where ¢ represents the time since the population h -

t
started decaying, and f(t) represents the population of the remaining _ qa)
bacteria at time ¢. What is the rate of decay for this population? -P (-6) = ooo (0'

(1) 98% (3) 0.98% |+c=0.98
(©2) 2% > (4) 0.02% cz ~0.02

7

24 Bamboo plants can grow 91 centimeters per day. What is the ‘ ,‘.t . . \
. | N
approximate growth of the plant, in inches per hour? S\ o AeL

(3) 9.63 and must be
(2) 3.79 (4) 35.83 Convedted Yo a.

H cen [ 2.5Ycm/inc\ o 3583 1aches

| c\c\.7l *X 24 \an}Am;’ T 24 howcs
inches| FS:83 _ X
Tﬁus 24 -
Algebra I — June 19 8 qu = 3593
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Part I1

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer.
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be
written in pen, except for graphs and drawings, which should be done in pencil. {16]

25 Solve algebraically for x:

_2 2,.__5
3(x+12)+3x 4x-!-2

‘%(¥+|2)+-§—~x= T x+2

-8 :"yx+2

-Z -2
-

-10 ==X

My Mo =-5%

b9 [B =X\
Chiede ~2 (er) 42 (§ =5 (B) +2

3

3 s - T\© -
3
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26 If C = G — 3F, find the trinomial that represents C when F = %2+ 6x — 5and G = 3x2 + 4.
m——— m—— ————y

C = ¢ - 3F

C =(3x’+f9—3(2x1+4x-5)_
C = 3X°rM -~ LX7 18X +IS

—

cz_gxz..\gx-v\‘?\

I

Algebra I - June *19 [10]



27 Graph the following piecewise function on the set of axes below.

f(x)

A

‘P)%\
370

7
N\
-
.o

A
\J

4
\/
x
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28 Solve 5x2 = 180 algebraically.

<X =180

Dg) X' = 3¢

T

X =

X = =33
:\;é\-

Clhieck

e —————————————

5’(4)" -\80

s (3¢) = \&o /
= \8» |

180 =

5(-§)* =180
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29 A blizzard occurred on the East Coast during January, 2016. Snowfall totals from the storm were
recorded for Washington, D.C. and are shown in the table below.

Washington, D.C.
Time Snow (inches) ; \A
” l\l"/’ 1a.m. 1 32 \aches
3am. 5
6 a.m. 11 :
) 12 noon 33 ZS'H.\C—LLS
Qo 3p.m. 36

Which interval, 1 a.m. to 12 noon or 6 a.m. to 3 p.m., has the greatest rate of snowfall, in inches
. H
per hour? Justify your answer.
ﬁ —_——

J Q. M. +o ,21\00(‘\’

imches | 32 .
——-\'—\‘:—:: ——(\— o< 2.9‘ \"\&\r\CS/L°“'(

Anehes |25 oo Ao/ Lowr
\\D\-—(S q

ﬂa fy‘e.c}('e.sAV Cale_ O‘C SNow 'po..\\ ocgu.rec\
—Qrow\ A\\ Qumj'o \2 “°°:_\\
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30 The formula for the volume of a cone is V = %’n’rzh. Solve the equation for h in terms of V, r,
and . =

\ = e h

My 3V = ’W<z\ﬂ .
Dn‘r‘ jy.l, »\

- —

A Y
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31 Given the recursive formula:

al=3
an=2<an_1+l>

State the values of a,, a5, and a, for the given recursive formula.

gc\: l "SQ‘\' D @ 31'0_\4:3\& (09‘\'\.ohok>

| L (213 ‘-ﬂ_
oo {3 [ 8]e] 28\

S'l'e.Q 7 - go\ua (125 c Qo

Q,= 2(EY)
Q. = 2(4%)
e, = B\
6)r¢9 3 - Selue Q-ar Gz
Qz = 2 (& +D

| Qs ° 2.(9)

Lz = \8\
5'—'»@? 4 "gc\ur_ ?(1( Q_u
Ay = 2(184)

Qy = Z(\Q)
oy = 38)

Algebra I - June ’19 [15] [OVER]



X“-2X-8 =0

X* -2 X =8

X*-2x+(2) = 8+(;;::1
*-H° =8+

(NN
()-8 = O

/ N\

\(wQ"’ﬁ

32 Determine and state the vertex of f(x) = x> — 2x — 8 using the method of completing the square.

Algebra I - June 19 [16]



Part II1

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer.
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct
numerical answer with no work shown will receive only 1 credit. All answers should be
written in pen, except for graphs and drawings, which should be done in pencil. [16]

33 A school plans to have a fundraiser before basketball games selling shirts with their échool logo.
The school contacted two companies to find out how much it would cost to have the shirts made.
Company A charges a $50 set-up fee and $5 per shirt. Company B charges a $25 set-up fee and

$6 per shirt.

Write an equation for Company A that could be used to determine the total cost, A, when
x shirts are ordered. Write a second equation for Company B that could be used to determine
the total cost, B, when x shirts are ordered.

Llet X (‘eqpfe.sen"" He A °‘p 51”.‘(‘)3

A(x)f S X+ $0
Bg “éX+25

Determine algebraically and state the minimum number of shirts that must be ordered for it to be
cheaper to use Company A. o

- Ap < Be

sNrsD < LX¥25
<SR -SX .

sp < X +25
-2 -25

-

25 < X Bnswer

AT S-S Y 26 shicts

2o 28 30

Cheskc
p‘(zé) =S (zo)+ so ?@_q =6 (ZL> + 25

Akd = 180 Beo = 18|
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34 Graphy = f(x) and y = g(x) on the set of axes below.

flx) =22 -8+ 3

glx) = —2x+3
y
A A
&
W f
o X
+lr ! Qo
V)

A

X

\

Determine and state all values of x for which f{x) = g(x).

|

-

&
3

-Qx) \ 9 &y
3 3

-3 | -3
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35 The table below shows the number of hours ten students spent studying for a test and their
scores.

Hours Spent Studying (x) 0 1 214|141 4] 6 6| 7| 8
Test Scores (y) 35140 |46 | 65|67 |70 | 82| 88 | 82 | 95

Write the linear regression equation for this data set. Round all values to the nearest hundredth.

T daXa in 3¢Q,Q\\K« C-Q—\C.k\g\or.
Calec\aXe. Waear (‘uscessflan :

Y =ax+a
Oxpd 4o 77422 Y=7.79%+ 34,27\

Y= 3¢.2727

State the correlation coefficient of this line, to the nearest hundredth.

USQ 3Cmq\\;«3 CQXc.Ao_)\'br 3«, —C\.\& toc‘v&\o_\;om

CO&QQ(Q\Q\*.
C=.98\s7 lc:'qg\

Explain what the correlation coefficient suggests in the context of the problem.

[{Q—@- \s Q. Uer 5*('0!\ .X'\'ue_
. QO_S\
C.o(r&\e-)ﬁo'\ \DL\'\Q&Q\ A—‘Mz S?Qfer
SA’WA .l/\ "Qo( Q_ *"gj%' QJ\& Seare S
7))
on -\'\\L A'QSB\'
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36 A system of inequalities is graphed on the set of axes below.

— » X
_— — \
J.o"PftA \;'\L — - & Y
WM s\, =
=
\J E\b\.o f&t\.’\ [ 1 - = —\
— _— —
< S7Mb \\ . o /// 2
. T — A
Y’ | v\-\e tc.n.p'\’ ‘// o - P N\
\$ 3 e _——
- —
S \ ope 3 - >(\
— _—
—3 = =
_— _—
LY " 7
oo o -
Y<-3%x+3 _—

‘State the system of inequalities represented by the graph.

Y g -3%X+3
VY& 2X -2

State what region A represents.

The soldhon set oﬂ #\e_ 5/57l'e~\ :

State what the entire gray region represents.

-ﬁ:a 50)5\:)-{0.4 Se‘lL mC )/5 2X-2.

5)o‘>e.\5 2

SOL A \l;\!-

i SLQA;AJ

LESpua (‘Ezm.ru
5- 57'\3‘\

Y- iXeceegt

is -2

X
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Part IV

Answer the question in this part. A correct answer will receive 6 credits. Clearly indicate
the necessary steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.
Utilize the information provided to determine your answer. Note that diagrams are not necessarily
drawn to scale. A correct numerical answer with no work shown will receive only 1 credit.
All answers should be written in pen, except for graphs and drawings, which should be done
in pencil. [6]

37 When visiting friends in a state that has no sales tax, two families went to a fast-food restaurant for
lunch. The Browns bought 4 cheeseburgers and 3 medium fries for $16.53. The Greens bought 5
cheeseburgers and 4 medium fries for $21.11.

Using ¢ for the cost of a cheeseburger and f for the cost of medium fries, write a system of
equations that models this situation.

Beewns 4130 =1L 53
Eceens Sc + 4L = 21\

The Greens said that since their bill was $21.11, each cheeseburger must cost $2.49 and each
order of medium fries must cost $2.87 each. Are they correct? Justify your answer.

Sc+ uf £ 21
N 7 \ Mo. e é'rez.n.s oce
S (249 +4GeD= 211\ I N
12 Moy 1.u 2 211100 noY cocrecy.

23.93 2l

Using your equations, alfebraically determine both the cost of one cheeseburger and the cost of
one order of medium fries.

(4C+3_0 =\6.53) %5 = 20c¢ +1sf = 82.L5
(g’c ygf = 2110 y =» 20c + 1f = ®4.44

.,_P =~.7?
e + 3L =16.53 | £ ="7?X

We+3()A) = 1653 o
¢ ( ) C\'@'"\‘:

, =16L.55 —_ |
q C + 537 (J(Z.')9)+3 (,.79> :)4.53

—<.37 -5.37
4e = .16 1L.s3 =16.53

= s(279+ 4(12D =211
LC —%2.7—9\ 2.0 =211 /
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