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sheet. Write your answers to the questions in Parts II, III, and IV directly in this booklet. All work 
should be written in pen, except 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. 
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in this booklet as scrap paper. A perforated sheet of scrap graph paper is provided at the end of this 
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the questions during the examination. Your answer sheet cannot be accepted if you fail to sign this 
declaration. 
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taking this examination. 
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Part I 

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 separat~ answer sheet. [ 48] 

1 The Hot and Tasty Coffee chain conducts a survey of its customers 
at its location at the Staten Island ferry terminal. After the survey is 
completed, the statistical consultant states that 70% of customers who 
took the survey said the most important factor in choosing where to 
get their coffee is how fast they are served. Based on this result, Hot 
and Tasty Coffee can infer that 

(1) most of its customers in New York State care most about being 
served quickly 

(2) coffee drinkers care less about taste and more about being served 
quickly 

~most of its customers at the Staten Island ferry terminal care most 
about being served quickly 

(4) most of its customers at transportation terminals and stations care 
most about being served quickly 

2 Given that i is the imaginary unit, the expression (x - 2i)2 is equivalent 
to 

(1) x2 + 4 

(2) x2 - 4 

g_x2 - 2xi - 4 

~2 -4xi-4 

3 The equation below can be used to model the height of a tide in feet, 
H(t), on a beach at t hours. 

H(t) = 4.8sin(~(t + 3)) + 5.1 

Using this function, the amplitude of the tide is 

(1) ~ (3) 3 
6 

@4.8 (4) 5.1 
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4 In watching auditions for lead singer in a band, Liem became curious 
as to whether there is an association between how animated the lead 
singer is and the amount of applause from the audience. He decided 
to watch each singer and rate the singer on a scale of 1 to 5, where 1 
is the least animated and 5 is the most animated. He did this for all 
5 nights of auditions and found that the more animated singers did 
receive louder applause. 

The study Liem conducted would be best described as 

~experimental (3) a sample survey 

~observational ( 4) a random assignment 

5 In the diagram of a unit circle below, point A, (-"I,~), represents 

the point where the terminal side of 8 intersects the unit circle. 

What is mL8? 

(1) 30° 

(2) 120° 

y 

1 

-1 

(3) 135° 

@150° 

Use 'this space for 
computations. 

6 Consider the functionf(x) = 2x3 + x2 - l8x - 9. Which statement is 

true? CJ "' 0 ) ( 1 ') 

(1) 2x - 1 is a factor off(x). (3) f(3); J(- ~) X ~l~X f) -9 lX 1- 1.J 
UY x - 3 is a factorof fix). ( 4) !( ~) /'6' (x J.-- q) {) .. ,X -f D 

d.,17,s lx~)(x-3)0-:x+1) 
Algebra II - Aug. '22 [3] [OVER] 



f-r;.~sJ"~~ ~ il,r f~h-t 
7 Which sketch could represent the function m(x) = -log100(x - 2)? 

1\ 

Use this space for 
computations. 

(1) (3) 

(2) 

8 ~ich equation has roots of 3 + i and 3 - i ? 

tlfl.e,<:r ovey 
X-ciA- is 

(g)lx2 - 6x + 10 = 0 (3) x2 - lOx + 6 = 0 

f}u, pr;tucJ( Of .+J-e.,, 
roots UO vAtls {>+i)t~-iJ 

(2) x2 + 6x - 10 = 0 (4) x2 + lOx - 6 = 0 (l; . ')__ 
"'( / l 

L(, jQ /D 
CA,. ' ~.5-1:: 

9 A local university has a current enrollment of 12,000 students. The '"..,r\ · 

enrollment is increasing continuously at a rate of 2.5% each year. /5, ooO'=' /J-.U,)-/ SL 
Which logarithm is equal to the number of years it will take for the / 0 ] l {) D () 
population to increase to 15,000 students? '>J t?O rrr oJ-c;t 
(l) In 1.25 (3) In 1.25 I J 1 S ~ / }) fl • 

0.25 2.5 h , rt-

~ /l'l).J_<;_~,0)5t_ (2) In 3000 
0.025 
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10 What is the total number of points of intersection of the graphs of the 
~uations y = €?" and xy = 20 ? 
@l (3) 3 
(2)2 (4)0 

11 The amount of a substance, A(t ), in grams, remaining aftert days is modeled t 
by A(t) = 50(0.5)3: Which statement is false? 

Use this space for 
computations. 

@1n 20 days, there is no substance remaining. A ( )-{)) ~ , lf °J 
(2) After two half-lives, there is 25% of the substance remaining. • ) , ~ S ~ _, J.,S 
(3) The amount of the substance remaining can also be modeled by -t 

A(t) = 50(2~ 
( 4) After one week, there is less than lOg of the substance remaining. 

C{ f7 );:/ q, g 

12 A parabola that has a vertex at (2,1) and a focus of (2, -3) has an 
equation of 

(1) y =l6 (x - 2)2 + 1 ~y = - 1~ (x - 2)2 + 1 

(2) y = - 1~ (x + 2)2 - 1 (4) y = -l6 (x - 2)2 - 3 
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13 The expression (a~)(~4a2b) is equivalent to 

@;2ab fa2 (3) 2ab ~ 0.., JI""(' (l; 1- b 3 

(2) 'lab (4) 2a'b'f2h la h W-

x-l 
14 Givenf(x) = 3 + 2, as x---+ -oo 

(1) f(x) ---+ -1 

(2) f(x)---+ 0 

@>flx)-+2 

(4) fix)---+ -oo 

15 For. all values of x for which the expression is defined, x2 x~ ~ ~ 6 is 
eqmvalent to ] 

(l) 1 - x ~ 2 (3) 5x ~ 6 x l x -f} 
G x~2 (4) 1+2x~6 [JtB ()fl) 

16 A recursive formula for th~uence 64, 48, 36, ... is 

(1) an = 64(0.75fl,&!Y,/l"}) \/g3) an= 64 + (n - 1)(-16) 

(2) a1 = 64 @i1 = 64 

an = an _ 1 - 16 an = 0. 75 an _ 1 

~o .)11-(,-/y I (_ 
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Use this space for 
1 7 Which expression is equivalent to : 3 ~: ? 

rzx2 

~2 + 2x +4 + x ~ 2 

(3) x2 - 2 

2 10 (4) x - 2x + 4 - -x - 2 

,__ __ co_m~J'f!'i-"J" f 'J. 
x -2) x} .. (J--;(L f{)~ -i 

x~-- J--;r~ 

18 What is the solution set of the equation k2 t = k k 2 +-k 1 ? A -s +12 - -6 

( 1) { - 1, 6} ~{ - 1} I , L L / 1-) 
(2) {1, -6} (4) {1} 'i ~ f- J'(ot 7 L-L 

~ 'i - /, r.L~-t,) f ( ~ Jl 0 ~ J:,_Z-- <;)- : {, 

rxi. {DX 
)_yl- / .lfx 

- l[A-~ 
Lf A- <6 
-----z-Id--) U12.. . /...A - I t t J 2- 0 ~ rfJ<,, t.,) Uvr D 

19 Given the polynomial identityx6 + y6 = (x2 + y2)(x' - x2y2 + y4), "l 'x.J 
which equation must also be true for all values of x and y? ;i\ 
~x6 + y6 = x2 (x4 _ x2y2 + y4) + y2(x4 _ x2y2 + ~4) . (?J:.. · J_ ~ l 
(2) xB + y6 ~ (x2 + y2)(x2 _ y2)(x2 _ y2) ; [X '-~ YJ...) l» q i._y" t J ') . £ 
(3) (x3 + y3) = (x2 + y2)(x4 - x2y2 + y4) y; t). x ) y 1 / t. i it' l r j 
(4) (x6 + y6) -f.t2 1 gil) x4 _ x2y2 + y4 · . 

R~yL . 

20 Given p(8) = 3sin( ~ s) on the interval -:n < 8 <:rt, the function p 
(1) decreases, then increases (3) decreases throughout the interval 

(2) increases, then decreases ®ncreases throughout the interval 
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21 A company fired several employees in order to save money. The 

amount of money the company saved per year over five years following 

the loss of employees is shown in the table below. 

Year 
Amount Saved 

(in dollars) 

1 59,000 

2 64,900 

3 71,390 

4 78,529 

5 86,381.9 

Which expression determines the total amount of money saved by the 

company over 5 years? 

Q 59,000 - 59,000(1.1)5 
5 

(3) ~59,000(1.Ir ... 1 
1 - 1.1 n=l 

59,000 - 59,000( .1)5 
5 

(2) (4) ~59,000(~.l)n - 1 
-1- .1 n=l 

22 A rush-hour commuter train has arrived on time 64 of its first 80 days. 

As arrivals continue, which equation can be used to find x, the number 

of consecutive days that the train must arrive on schedule to raise its 

on-time performance rate to 90%? 

(1) 64 = 90 (3) 64 + x = 90 
80 + x 100 80 100 

~64+x=90 
80+x 100 
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(4) x - 90 
80 + x - 100 
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23 Given fix) = -~ + 4 , which statement is true of the inverse function 

]l(x)? 

(1)] 1(x) is a line with slop~~· )(.., -ly 
5 

Use this space for 
computations. 

(2) f- 1(x) is a line with slop;'~.j 

@--1(x) passes through the point (6, -5). 

(4) ] 1(x) has a y-intercept at (0, -4). 

7x /~ ... J-y fJO 

(61 ID) }l-- ~~ +?;Q_ 
)- .-;- )-
y~ -'-}~t/6 

24 The amount of a substance, A(t ), that remains after t days can be given 
__.t_ 

by the equation A(t) = A0(0.5)0-0803 , where A0 represents the initial 
amount of the substance. An equivalent form of this equation is 

@A(t) = A0(0.00017B)t (3) A(t) = A0(0.04015)t 
(2) A(t) = A0(0.94586l)t (4) A(t) = A0(1.0836l)t 

/ 
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Part II 

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 Determine the average rate of change, in mph, from 2 to 4 hours on the graph shown below. 

1 
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2 3 
Time (hours) 

-. 

[10] 
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26 Factor the expression x3 - 2x2 - 9x + 18 completely. 
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27 Solve algebraically for all values of x: 

~4x + 1=11 - x 

er y + 1 ;; ;1-1 -- ~ly + x l-
o :; x0 / J-G Y 1 Jf-0 

c) ~ ( x- )l) -;0 
) ~ b) 
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( 17)-4 
28 Given that : ; = y", where y > 0, determine the value of n. 

[7 /t} 

I_, 

ly 
,,.., rn 

lo 
.) 

y1 
"' ,. <t !Y) &} ,,. 

~ 

7 h y 6 -"i- ~y 

_/ 1£_ 
h / 

.l 
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29 Given cos A =~and cot A = -3, determine the value of sin A in radical form. 

Algebra II - Aug. '22 

(o5: A 
J)~)j-J{ 

3/m
<)1v }')A 
3 ..::;,,. 
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30 According to a study done at a hospital, the average weight of a newborn baby is 3.39 kg, with 
a standard deviation of 0.55 kg. The weights of all the newborns in this hospital closely follow a 
normal distribution. Last year, 9256 babies were born at this hospital. Determine, to the nearest · 
integer, approximately how many babies weighed more than 4 kg. 
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31 !he table below shows the results of gender and m . if the events "the person is female" and "th us1c preference. Based on these data, determine 
other. Justify your answer. e person prefers classic rock" are independent of each 

Rap Tech no Classic Rock 

Male 39 17 42 

Female 17 37 36 

PLf) ~ 10 5 ,, 
/}0t1D_5 

Plf Jc0 '.: 1t. " ~ 
4J-t7l } 3 

Classical 

12 

15 
I { o 
105 

5,- vtc,e t k pvi>-f>cvbi' l i 1y c) ( ~;J? 
{UviN}e_ d»es- YJd ~ ~} + k 
/vokbd 1-ty c) ( (;e )- ~c f{,vi uvl () 
~lvtn -+k (XrSvn ;Ylfev~ c/4s)) (_ 

ruJc) +~ -l,v-e n15 {;ly'(__ no+ 
j VI A,ui )J_!{f-1 
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32 Algebraically determine the solution set for the system of equations below. 

,I Algebra II - Aug. '22 
I 
l 

y = 2x2 - 1x + 4 
y=ll-2x 
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Part III 

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 I credit. All answers should be 
written in pen, except for graphs and drawings, which should be done in pencil. [ 16] 

33 When observed by researchers under a microscope, a smartphone screen contained approximately 
11,000 bacteria per square inch. Bacteria, under normal conditions, double in population every 20 
minutes. 

a) Assuming an initial value of 11,000 bacteria, write a function, p(t), that can be used to model the 
population of bacteria, p, on a smartphone screen, where t represents the time in minutes after it 

is first observed under a microscope. f 
_,;:;
')-D 

pL f) . /) ooD {1--) 

b) Using p(t) from part a, determine algebraically, to the nearest hundredth of a minute, the amount 
of time it would take for a smartphone screen that was not touched or cleaned to have a population 

of 1,000,000 bacteria per square inch. J ~ 

(6D0 0 /) 0 --~ I ) 0 {J 0 (__/)-) 

;L 
, &i ) ~ 

+ 1011 

Algebra II - Aug. '22 [18] 



Part III 

Answer all 4 questions in this part. Each correct answer \\ill receive 4 credits. Clearly 
indicate the necessary steps, including appropriate formula substitutions~ diagrams, graphs, 
charts, etc. Utilize t_he 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 I credit. All answers should he 
written in pen, except for graphs and drawings, which should be done in pencil. [ 16] 

33 \Vhen obsen'Pd by researchers undPr a microscopt'\ a smartphone screen contained approximately 
11,000 bacteria per square inch. Bactf'ria, under normal conditions, double in population en"l] 20 
minutes. 

a) Assuming an initial value of 1 LOOO bacteria, write a function, p(t), that can be usctl to model the 
population of bacteria, p, on a smartphone screen, where t represents tlic time in minutes after it 
is Hrst observed under a microscope. 

p[t) 
I 

b) Using p(f) from pmt a, detennine algcbrnicalJy, to the nearest hundredth of a milrnfl', the amom1t 
of time it would take for a srnartpho11c scn.'e11 that was not tonchctl or dea11ed to l 1avc a pop11lati011 

ofl,000,IJOObatteJia~ :; /IODO{Jj¥/µ; 
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1 t 000 I)) Doo 

l I o oQ. -: / OC/ )._t /J-i> 01 r lJ J 

Io~ 1flf/P- ~ !Jf!Jf
JJJ 1 ttj o/i2- ~ 

/u9Y:-
l soJ3 ~ f 
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34 The function v(x) = x(3 - x)(x + 4) models the volume, in cubic inches, of a rectangular solid for 

0 <x < 3. 

Graph y = v(x) over the domain 0 < x < 3. 

0 1 2 3 

To the nearest tenth of a cubic inch, what is the maximum volume of the rectangular solid? 
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35 Given f(x) = 3x3 - 4x2 + 2x - 1 and g(x) = x - 4, state the quotient and remainder of f(x), 
~ g(x) 

in the form q(x) + g(x) . 

4 ) - tt J- _, I 
I)_ ') 1- J)-b 

' i 1i )~5 

) XJ.- t <rx-+ )if {' ff 

Is x = 4 a root of f(x)? Explain your answer. 

A J {;e tflL>)(. (CX) hA<; a_ rt/llcJ.,j rd.er 
JV{) I qt.xJ 
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36 State officials claim 82% of a community want to repeal the 30 mph speed limit on an expressway. 
A community organization devises a simulation based on the claim that 82% of the community 
supports the repeal. Each dot on the graph below represents the proportion of community · 
members who support the repeal. The graph shows 200 simulated surveys, each of sample size 60. 

40 Mean= 0.819 
SD= 0.053 

30 

~ 
u 
c 
G) 

20 ::s 
C" e 

LL. 

10 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • : • • • • • • • • • • 
0.66 0.72 0.78 0.84 0.90 0.96 

Proportion 

Based on the simulation, determine an interval containing the middle 95% of plausible proportions. 
Round your answer to the nearest thousandth. 

I ~ 19 J:_ J {O<;}) 

The community organization conducted its own sample survey of 60 people and found 70% 
supported the repeal. Based on the results of the simulation, explain why the organization should 
question the State officials' claim. 

Algebra II - Aug. '22 

7o7c Joes /llvf 
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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 A technology company is comparing two plans for speeding up its technical support time. Plan A 
can be modeled by the function A(x) = 15.7(0.98)x and plan B can be modeled by the function 
B(x) = ll(0.99)x where x is the number of customer service representatives employed by the 
company and A(x) and B(x) represent the average wait time, in minutes, of each customer. 

Graph A(x) and B(x) in the interval 0 < x < 100 on the set of axes below. 

y 
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10 20 30 40 50 60 70 80 90 100 
Number of Customer Service Representatives 

x 

Question 37 is continued on the next page. 
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Question 37 continued 

To the nearest integer, solve the equation A(x) = B(x). 

35 

~etermine, to the nearest minute, B(IOO) - ( . given context. A IOO). Explam what this value represents in the 

1 ~/>-e>evit; 
!V1 ;YI vf ~1 o { f 4 

yJ }ti Y1 + k )fL, Co_.e, 

p )OJI\~ -

Algebra II - Aug. '22 

1 k d; f f(r-encl'-1 ; h 

IA v-e vc;}l )tvCL; + 1; Wl.e., 

;(JO (\fl>, of f }L 

[23] 




