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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.
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Part1

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. [48]
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2 A high school sponsored a badminton tournament. After each round,
one-half of the players were eliminated. If there were_64 players at the
start of the tournament, which equation models the number of players
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) Lz =2 a0
G3-~ = 2 + q(3)
F'&)u-"-
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Figure 1 Figure 2 Figure 3 F\%u.cf— 35 =

If figure 1 represents the first term and this pattern continues, how
_many shaded blocks will be in figure 357

(1) 55 (3) 420
(4) 805

8 The shaded boxes in the figures below represent a sequence.

1L 20 \bg\ﬁi
\ \
SLQ.& gs b\ocl‘j ?\5&.(’&

G{ju. ce_ 2

12
Sth b\o

9 The zeros of the function fix) = x3 — %2 are

(1) 9, onl (3) 0 and 3, only O : ] 2 (Y- 9
(@ 0and9 ™ (4) —3,0,and 3 CZ 2—"" "=
0" ow: x je{
! id t!ey

10 A middle school conducted a survey of students to determi

spent more of their time playing games or watching videos on their
tablets. The results are shown in the table below.

AN - 7

oned) St o

Boys 138 A /éq

Girls /142\ | /196\
188\

54
Total [\ 192/ |/ 18
v

_Of the students who spent more time playing games on their tablets,

approximately what percent were boys? 79
(1) 41 BB Veys .\}q/g{ = éoc(_%)
)55 O T S |\ aon = V27
\3
7. 875~
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Use this space for

11 Which statement best describes the solutions of a two-variable computations.
dn—

equatlonp

( The ordered pairs must lie on the graphed equation. on. )

(2) The ordered pairs must 11e/neﬁ the graphed equation.
(3) The ordered pairs must have 0 for one coordinate.

(4) The ordered pairs must have }/t/O for one coordinate. 5 T e T

: X 7 n e
12 The expressiorlf — 10x + 24 is equivalent to q *.\o X X2 \ e_m@r/ boi;:‘
L x + 19 —2)eonshed w6437 (x + 6)(x + 9 n must
-\O
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and g(x), given below?

13 Which statement is true about the functions f(x) , )
y %
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/a’)/ The minimum value of g(x) is greater than the_maximum, mamronum F\ se -u4=>=0
value ofﬁx) N q —p L }\\
R — ° cQ - 0(
2) f(x) and g(x) have the same y-intercept. ) "Trwe -\r\%;ttt‘ £ o
x—a?’xls ~recceps show & 5Cece P

}8‘)’ flx) and g(x) have the same roots. F_ Jse

Mf = g(x) henx——2 :
S B)se \2# -4
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Use this space for
14 The équation V() = 12,000(0.75) represents the value of a motorcycle computations.
¢ years after it was purchased. Which statement is true? From érﬂk:.\s Cnlcu\t-\“’f

_ (,1’)/ Tl}ie motorcycle cost the;l purcha;ed. % 7
@ e motorcycle cost $12,00ﬁ en purchased. > 255 ~ o \ | 2000
},85 The motorcycle’s value is decreasing at a rate of/%'% each year. wrchase | o060

(47 The motorcycle’s value is decreasing at a rate of 0.25% each year.  \ v AS l& 2750

2 deiimad is .
-~ uro-ﬁ Q\G.Ae. 23.1 c 3 Z%i‘.ﬂ
15 The solutions to (x + 4)2 — 2 = 7 are 7 :
=/

(1) =4 ++/5 C(S) —1 and —D - (X+q)z_ 2 =
2) 4+ 5 (4) 1and 7 .  _
X4
2 -
(P (X“‘"") Sc_?-
16 Whicjl expression is not equivalent &0 :4x3 +x2 — 6x + 8? 4 =43
WE o+ D=2 -9 @2+ 6-2a—-4) X; - 423
@)yx’(:—é}xz —x+6)+8) (4)\’—’;12963 —2) +x(x — 6) - -\ A X= -7
A se\esX K="\ a=n
P

.gp -‘J‘"e-\ S'l'ra_‘\‘z : 'P-—“‘ ia cale\aXer a
/ > te auaswer chsrce :# Y\

17 Which situation could be modeled as a linear equation? oL Y QOO . -\ 07') e 7(.
The value of a car decreases by 10% every year. e\ ep o ¥
> 7 eacs

/GZY The number of fish in a lake doubles every 5 years. :\_:\‘-\—_:_9_}1_ \:7 Z Ewery Ky
~Y

i evec
(3) Two liters of water evaporate from a pool every day. é,"_‘\.‘@_}—‘-}d 2z . \"’9'&7 % cves 2 hours
The amount of caffeine in a person’s body decreases by 3 every s 14

2 hours.
¢« V- Valees needed c é—mQ\:“‘ CoerdoXe
18 The range of the function f(x) = |x + 3| — 51is ce™ 3 15;"
: N4 N . 0;‘30,
C )e\,\

Q59> |8 )
A5 ﬁ%m [-s]-3] A, »
(
D N

~4 | =\ >c3
5'ye less Hﬂ"“‘c,‘d _3|-S lz,s " 2
i e C° —2> | -4 (_\7‘30)
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19 A laboratory technician used the function t(m) = 2(3)>™ * ! to model computations.
her research. C(;lsi(—ier the follog'm'nzg expres;i,onj: Stk 2y : I:p.‘)\c\ (A 3:«:.@\; “
I. 62(3:)2'" I1. G(g)Zm I11. g(s;)m CAedeoNee and Ansyect o X\es
| \/'es - Ne ‘Ie%(ﬂ-me Y Y\ N2 Y3 Yy
/Zl;el’ﬁ;l:};on t(m) is equivalent to ;rg—\/' é ‘. ‘ 4 \ é)’\
2 }, only 4) W and 111 _\_______,g_q sq |2tk (59 j
(2 [uee [ee [77re] 830)

- 2
20 Which system of equations has the same solutions as the system 4‘ e Cal
below? » oX

x—y=7
N oo + 3y =12
(D6r—2y=14 % (3) —9x — 3y = —21
—6x + 9y = 36t N 2¢ + 3y =12
&
(2)18x — 6y =42€ /& @) 3x-y=7T
4 + 6y =24 &% x+y =2
21 A population of paramecia, P, can be modeled using the exponential d}s %
function P(t) = 3g22t, where t is_the number of days since the /t Lerés
population was first observed. Which domain is most appropriate (
to use to determine the population over the course of the first two \.L
weeks? : 'é
(1)¢>0 (3)0<t<2 3C2>
2)t<2 | 4) 0<t<14 @ =
' | "4
The pr- \es
L Qe
A
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22 Given the following data set: computations.
65, 70, 70, 70, 70} 80, 80, 80} 85, 90, 90‘ 95, 95, 95, 100 o en ple
él-70 7/-80 | 8/-%0 Ql-100 Talecsa)s -O-r \—\\s\’bj“m“—/

Which representations are correct for this data set?

[}
[} [ ] [ J /
[} [ ] [ [
[ J [ ] [ ] [ ] [ J [ [ J .
65 70 75 80 85 90 95 100 Use ac ‘-—Q\\“‘j CAcx\k\“f
! Yo e Nada Tone Lasw\ e
» 5)(036 Q‘or Lox and g.:\v\'\s\(tﬂ
— | /
. C_\I\Q,.f'\'- /
65 70 75 801185 90 95 100 i X = 65
- v
™ = 70
> s
% 2 Medien = o0 /
S 3 -
& = NS
24 @ / G5 =Y /
61 71 81 91 101 raax kX = \oo
Interval
I
(1) Tand II, only (3) II and III, only
(2) Land III, only (4) LILand IIL__ >
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23 A recursively defined sequence is shown below computations.

a, =5 Q_\ O_L Q5 (@ WYY
Cln +1 = 2a-n - 7 _
s\ 3\-\ |7
The value of a, is
A

(3) 8 Yz A 7

(2) —1 (4) 15 A A

24 Which polynomial has a leading coefficient of 4 and a degree of 3?

Bt — %+ 4 -7 (3 4t — 3D + 202
(2)4+x—4x2+5x3 @)zx+x2+4x3)

e The Ae%ceg o-C a- Qo\7ng~(\e..\'\$ ectu_n_\ X o
Me volee o e \\'\3\\{& ey ponea a

Q»AY \'e_c‘«\.

. ’(“\& \L&A.gA3 CDQ'C'E\L_\KJ\* D‘C Q- ?b\,lxalv;\q_\
.\S' 3\’\& \)Q_X\,\_t C,Q -\’\r\o_ Loe—C‘C\.c\Qa\* O’Q ’\—\'\L

Ater‘w\ u\lv\,\ ’\‘\v\e_ \'\\o)\v\ts* @_%Qov\{ 3\
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Part 11

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 Graph f(x) = —Jx + 1 on the set of axes below. E:oM,_ c\?\\\ x
Y

J \
O

-

cl-10 I*

A

Algebra I - Jan. *20 [10]



.25 A R-1-24

26 Maria orders T-shirts for her volleyball camp. Adult-sized T-shirts cost $6,23 each and youth-sized
T-shirts cost $4.50 each. Maria has_$550 to purchase both adult-sized and youth-sized T-shirts.

If she purchases 45 youth-sized T-shirts, determine algebraically the maximum number of
adult-sized T-shirts she can purchase.

Lot B cepreset Ha # of @l shicts
Lef Y cepresest e 2 of yocl—L SL.‘A‘S

625 R t4ds0Y<=9s50
§.25 R x4 so(Ws)< S5O
¢.2s A t 202.50 2550

£.2s R £ 377.50
A ¢ 55,6
b ,
—t— } { )

Sy s <S¢ s7 S8

|

‘\\gM_\BQ(‘ a—C Q_&\_\_\—\’ -5‘\'Z_QA
T- 5\,\\:};\"(& she cen pce ase
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27 A news report suggested that an adult should drink a minimum of 4 pints of water per day.
Based on this report, determine the minimum amount of water an adult should drink,
in fluid ounces, per week. '

Mo | Tdeg 95, Lo x Bowscer i‘*a"“\:“:\
\}k?/ \ wiee W M | uee] _.)
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1
28 Express (3x — 4)(x + 7) — Zx2 as a trinomial in standard form.

6@> - X

Zx*+ 2\ % ~UX-28 -

A X
3x*-4X + VX -yx —28

[z. 7S KT+ 17X —2.8\
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29 John was given the equation 4(22 + 3) = —3(a — 1) + 31 — 11a to solve. Some of the steps and
their reasons have already been completed. State a property of numbers for each missing reason.

ma) = —Sia -1)+31—-1la Given
8¢+ 12= -3¢ +3+31—1la —D\Sxé\\b\*}t‘\9‘- f°?t()f]q

8a + 12 =34 — 14a Combining like terms
+)Yo- 41%0-

22a + 12 =34 M\SC\Q A(DT‘O_%E r\‘;l
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30 State whether the product of /3 and ﬁ is rational or irrational. Explain your answer.

L\E’W S l.(‘("CLA';Ql\e_Q
because:

—> Sg \S )\'\\0_ Stkga_rL (‘co’L’ o‘( Q- QV\M&QA
Stu._o.rg CAQ‘\CS a‘a ?c‘.\'me r\m\aojs ace.

O.\u:o_fs l'(‘r‘o:)‘l'o f\o-\ Geu&r enJ-'A Q.I\A

“‘5‘\"(‘&%&:}1/3 TN c‘&a'wv\nu\ 'QOCA.

—> \ré‘ \S O Tmlt'\oc\ah\ O e ec \s&a\wso.
‘\)\‘ VS L;x\_._o_\ 5,_5 3} ukxa\\ Caw La
ex@re_ssaA as the ra_3r|'° sf Z )J\"'eﬁem.
o wed

—> The 6)(660,*,5)- o‘/ a (‘a_‘l‘fonq..) and
o~ \'(‘(‘a.:}l.or\a_l:ﬂ: iS Q_\u-ar-/—f

i(' (\Q_*\D ‘\K\ .
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31 Use the method of completing the square to determine the exact values of x for the equation
2—-8+6=0 T

X-8x t6
X -8x = -6
X’—Bx-}(’—-gz-_)z = -4 +é—§~>‘
X -Bx4 kDT = -6 * D
CX"D =—4 + 16
() e
ﬂm = Jio

N
O
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32 A formula for determining the finite sum, S, of an arithmetic sequence of numbers is

n
=3 (@ + b), where n is the number of terms, a is the first term, and b is the last term.

Express b in t S.and n.

S = - (&_A'-\DB
2S =alexb)

,2__.§—-:O_->r\o

[z“; —a=b)|

—_— o —

S =% (ax™
25 = n (o +b)

::O.."\'\’b(\

2S
25 -an = b

2S-an -y
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Part 111

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 Michael threw a ball into the air from the top of a building. The height of the ball, in feet,
is modeled by the equation h = —16t2 + 64t + 60, where t is the elapsed time, in seconds.
Graph this equation on the set of axes below. -

Feom graphng

" Cal cdaXec

1504 X vV
1 40 & ™)
130 (2,024 O |60 [
AT A

| & \ \2 \Z'-L

100 , —
T 90 ,/ : \\ 3 \log
‘E 80 /. \ P—"—_—"\
. \, 9 |co
S sod Gte Y,b0 —
i NS E =
0 \
30 \
20

i \
\

rt

1 2 3 4 5

Time (in seconds)
X e ({)'ZD)

Determine the average rate of change, in feet per second, from when Michael released the ball to
when the ball reached its maximum height.

Poareqe R o Chonye Foomn (6,65) ). (2,124)
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34 Gragh the system of inequalities: 33‘0° "

Y, —x+ 2 —4<0 2= Y < F
YZ 3t +4y +4>0 —_ > y = -BX'Q)
,t.s‘,)\a hou.nA\r7 l

LE ¥ N
Gon "r uu.
A
N\ Ny
NN N X Y _iz‘ﬂ
NSO IO Tela
MNAEGNELRN ~
\\ h S ) N N rSf:\\ \L‘\q -L*
N \\ \\ ////(;” ~
NN N o X Bl e =7
) N S F D
7 Z
. N X L,
- e \\
/f L // Vs N - p 3
& - pd N
’l et / /l/, /
e - / o
A -
e s
~ e
v

Stephen says the point (0,0) is a solution to this system. Determme if he is correct, and exElaun
your reasoning.

_§[ L\M \s Carrgc_'l' l:eu..u_so. @39 IS |"\-'+L“L
Sel -—-."\‘\ on Se’\' (cAmJn\a S\\JQA —Q.(‘en-) -

Check: -%xt+2y-4 <o Zx+4y+4 =0
(0) 5) o+ 2)-Y <o 3(6)+Héb)+4’
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35 The following table represents a sample of sale prices, in thousands of dollars, and number of
new homes available at that price in 2017.

Sale Price, p
(in thousands of dollars) 160 | 180 | 200 | 220 | 240 | 260 | 280 1_,

Number of New Homes Available
f(p)

126 (103 | 82 | 75 | 82 | 40 [ 20 | | 5

State the linear regression function, f(p), that estimates the number of new homes available at
a specific sale price, p. Round all values to the nearest hundredth.

54?0:" use-"H-\e STHRS Rs-l\c\'\‘b& e‘g o \'\N\ Co.\C\&X‘V
' )cé7—D\c_51\os)hQS Oa. IR 3

O pu: V‘Q'-}x*h

¥ a:-792857/4929 f = -‘79?4299-% ;
b= 249. 8571429 @)
Cz-.95yo2s8

State the correlation coefficient of the data to the nearest hundredth. Explain what this means in

the context of the problem. —_—

os)

There is o s
_Tl\\s oM oS ’\‘L\;
WP when Yhe tumbec ©

o\ Q;\Q—\h\t 3&&5 A\ow(\.

Q__X“\QL @«e&& o N\,

e Sa_\&S QC\C‘Q‘ 30&5
l\e—“-" \\b MQJ
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36 The length of a rectangular sign is 6 inches more than half its width, The area of this sign is
432 square inches. Write an equation in one variable that could be used to find the number of

inches in the dimensions of this sign.
__ \Q“(\‘\ R w \é.\—\\

\t 432 ]u \,\\32 Q’u“)‘*’\

3wtk \m(liw*é>=“32:‘

Solve this equation algebraically to determine the dimensions of this sign, in inches.

W (L wr6) =432

w2 yizw = 8eY +E

ot rew ) Z 864 +(©)
Cw—\—é)z = 900
it =0

=% 30

=z ~6x 30

LA 'ﬁu: 2‘*! ec

ﬂ:Jzu+é
'é :-—‘5_(24)‘\“4’
[ - |12+ 6
::;Q'-‘-—‘
)Q«\f:\'“\ /: ,ej ﬁ-_lsx2‘+ L"32l/
o \
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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 Two families went to Rollercoaster World. The Brown family paid $170 for 3 children and
~2adults, The Peckham family paid $360 for 4 children and 6 adults.

If o is the price of a child’s ticket in dollars and y is the prfce of an adult’s ticket in dollars, write
a system of equations that models this situation. _
— ‘ X+ \70

Bcew ns 3X+2y=‘70 \/‘: —32
Teckhaos | 4Regy =340 J, = Eux+ 360
7 - 2 é
Graph your system of equations on the set of axes below. g" ™ ér‘g::“&
- a-tor

i &Ls\

y
A X Y\ \/l
80 \{;;:. | O 183 €0
2 70 %\‘\, (25/465) éﬁ)ﬁ yo|4o
g -; .
S Ll O\ N us 30
c
'\: TN LSD \o
T 50 \ //’ —
] \\\ K
- 3
= 40 »
3 \\p /
< NS
) 30 \\\l\
3 N
E 20 \\ 3
10 \
>» X

10 20 30 40 50 60 70 80
Price of Child Tickets (in dollars)

Question 37 is continued on the next page.

Algebra I - Jan. *20 [22]



Question 37 continued

State the coordinates of the point of intersection.

(3o, 40)

Explain what each coordinate of the point of intersection means in the context of the problem.
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High School Math Reference Sheet

P Em W T MTOT®mT S TME ST I om W T TR

1 inch = 2.54 centimeters 1 kilometer = 0.62 mile 1 cup = 8 fluid ounces
1 meter = 39.37 inches 1 pound = 16 ounces 1 pint = 2 cups

1 mile = 5280 feet 1 pound = 0.454 kilogram 1 quart = 2 pints

1 mile = 1760 yards 1 kilogram = 2.2 pounds 1 gallon = 4 quarts

1 mile = 1.609 kilometers 1 ton = 2000 pounds 1 gallon = 3.785 liters

1 liter = 0.264 gallon
1 liter = 1000 cubic centimeters

Pythagorean

- =1 2 4 p2 = 2
Triangle A 5 bh Theorem a* +b*=c¢
i [12
Parallelogram A = bh Quadratic x = —bENb” — dac
Formula %
Circle A = mr2 Arithmetic a,=a,+ (n—1)d
Sequence
Circle C =ndorC = 2nr Geometric a, =a;r" "1
Sequence
' a, —ar"
General Prisms | V = Bh Ge(?metrlc S, = ———— wherer # 1
Series 1—-r
Cylinder V = nr?h Radians 1 radian = L%Q degrees
Sph = 2 degree = — radi
phere V= S0 Degrees 1 degree = 1go radians
Cone V = —1-71:r2h Exponential A= A—t0) 4 B
3 Growth/Decay 0 0
Pyramid V= %Bh
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