ALGEBRA

The University of the State of New York
REGENTS HIGH SCHOOL EXAMINATION

ALGEBRAII

Wednesday, June 21, 2023 — 9:15 a.m. to 12:15 p.m., only

Student Name

School Name

The possession or use of any communications device is strictly prohibited when taking
this examination. If you have or use any communications device, no matter how briefly,
your examination will be invalidated and no score will be calculated for you.

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, ITI, 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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Part 1

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. [4s]

Use this space for
1 The population of Austin, Texas from 1850 to 2010 is summarized in computations.

the table below.

Year 1850|1870| 1890 | 1910 | 1930 | 1950 | 1970 | 1990 2010
Population| 629 |4428|14,575(29,860|53,120|132,459|251,808|494,290( 790,390

Over which period of time was the average rate of change in population
the greatest?

(1) 1850 to 1910 (3) 1950 to 1970
(2) 1990 to 2010 (4) 1890 to 1970

2 Which expression is not equivalent to 3626 — 25y4?
(1) 62(x3)* — 52(y?)? (3) (6x5 — 5y) (625 + 5y*)
(2) (613 — 5y2)(6x3 + 5y2) (4) (3 ¢ 23 — 5y2)(3 o 23 + 5y2)

3 What are the zeros of s(x) = x* — 92 + 3x3 — 27x — 10x2 + 90?
(1) {—3, -2, 5} (3) {—3,—2,3,5}
(2) {—2, 3,5} (4) {=5, =3, 2, 3}
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Use this space for

4 If 0 is an angle in standard position whose terminal side passes through computations.

the point (—2,—3), what is the numerical value of tan 6?

2 2
3 3
@3 @ -4

5 The average monthly temperature, T(m), in degrees Fahrenheit, over

a
6

where m is in months. What is the range of temperatures, in degrees
Fahrenheit, of this function?

(1) [—23, 23] (3) [—23, 56]
(2) [33, 79] (4) [—79, 33]

a 12 month period, can be modeled by T(m) = —23 cos m) + 56,

6 Which expression is an equivalent form of a\5/a4 ?

(1) a (3) a*
9 1
(2) a® 4) a®

7 The expression 3i(ai — 6i%) is equivalent to
(1) 3a + 18i (3) —3a + 18i
(2) 3a — 18i (4) —3a — 18i
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Use this space for
8 Which equation best represents the graph below? computations.

h(x)
A

(1) h(x) = log(x +a) + ¢ (3)
(2) h(x) = log(x —a) + ¢ (4)

h(x) =loglx +a) — ¢
h(x) =loglx —a) — ¢

9 Which function has the characteristic as x > —, f(x) > —?

f(x)
A

1\
(1) < >x (3) fix) = 5(4)
Y
£(x)
A
1\
(2) < J" >X (4) fix) = ~logy(—x)
Y
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10 The expression (x> + 3) — 2(x2 + 3) — 24 is equivalent to
(1) 2+ 9% — 1) (3) a* — 2% — 21
(2) ¢ = 3)x% +7) (4) x* + 42— 9

11 What is the solution for the system of equations below?

xt+y+z=2
x—2y —z=—4
x—9y +z=-18
(1) (—2,2,2) (3) (0,2,0)
(2) (—2,—2,6) (4) (0,2,4)

12 The roots of the equation x2 — 4x = —13 are

(1) 2 * 3i (3) 2 =17
(2) 2 + 6i (4) 2 + i /13

34 o _
13 Which expression is equivalent to 21—217?
2 + 4
2 o . 27 9 13
(1)x*—2x+5 o d (3) x +2x+5+2x+4
°o_ 4 __3 2 _ 5
2)x2 -1 S (4) x* + 2 3+2x+4
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14 A popular celebrity tracks the number of people, in thousands, who
have followed her on social media since January 1, 2015. A summary
of the data she recorded is shown in the table below:

Use this space for
computations.

Number of Months
Since January 2015

52

Number of Social

Media Followers |3.1|7.5|29.7|49.7 (200.3(680.3|5200.3|8109.3
(thousands)

12,107.1

The celebrity uses an exponential regression equation to model the
data. According to the model, about how many followers did she have
on June 1, 2018?

(1) 13,000,000 (3) 1,850,000
(2) 5,420,000 (4) 790,000

15 Luminescence is the emission of light that is not caused by heat. A
luminescent substance decays according to the function below.

t
I= 10e3< 0-6)
This function can be best approximated by

.
() I= Ioe( o) (3) I =1,(0.0067)"
(2) I =1, (4) I = 1,(0.0497)06

16 The heights of the students at Central High School can be modeled
by a normal distribution with a mean of 68.1 and a standard deviation
of 3.4 inches. According to this model, approximately what percent of

the students would have a height less than 60 inches or greater than
75 inches?

(1) 0.86% (3) 2.12%
(2) 1.26% (4) 2.98%
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Use this space for

17 Marissa and Sydney are trying to determine if there is enough interest computations.
in their school to put on a senior musical. They randomly surveyed
100 members of the senior class and 43% of them said they would
be interested in being in a senior musical. Marissa and Sydney then
conducted a simulation of 500 more surveys, each of 100 seniors,
assuming that 43% of the senior class would be interested in being in
the musical. The output of the simulation is shown below.

50
40
30

20

Frequency

10

Proportion

The standard deviation of the simulation is closest to
(1) 0.02 (3) 0.09
(2) 0.05 (4) 0.43

18 For f(x) = cos x, which statement is true?
(1) 2f(x) and f(2x) are even functions.

(2) f(2x) and f(x) + 2 are odd functions.
are odd functions.

(3) 2f(x) and f

(4) f(x) + 2 is an odd function and f (x + g) is an even function.

(1)
X+ =
2
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19 The solution set of f t ; T E 2T & ES ;)&Of_ 9) 18
(1) {—6} (3) {=6.5}
(2) {5) (4) {=5,6}

.3
20 Given x and y are positive, which expressions are equivalent to %?

xS

I. (l)l

. J« @y

64/,,8
Y
=3
(1) Tand II, only (3) II and IIT, only
(2) Tand III, only (4) 1, II, and III
21 Given the inverse function f “x) = %x + é, which function
represents f(x)?
(1) fr) = —2x + 5 (3) fr) = 50—
flx) = 3% flx) = 3 1
1 1
@ flx) = —2x + @) flx) = 3x -
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Use this space for
22 How many equations below are identities? computations.

o 24y = (% —y?) + (2y)?

23 If the focus of a parabola is (0, 6) and the directrix is y = 4, what is an
equation for the parabola?

(1) y2 =4(x — 5) (3) y2 =8(x — 5)
(2) 22 = 4(y — 5) (4) x2 = 8y — 6)

24 John and Margaret deposit $500 into a savings account for their son
on his first birthday. They continue to make a deposit of $500 on the
child’s birthday, with the last deposit being made on the child’s 21st
birthday. If the account pays 4% annual interest, which equation
represents the amount of money in the account after the last deposit

is made?

(1) S,y = 500(1.04)%! (3) Sy, = 500(1.04)20 + 500
_ 500(1 — 1.04*) _ 500(1 — 0.042))

(2) S 1-104 4) $31 1-104
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Part 1I

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 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.
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26 Determine the solution of /3x + 7 = x — 1 algebraically.
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27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37690532 Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

28 The polynomial function g(x) = 3+ ax?2 — 5x + 6 has a factor of (x — 3). Determine the
value of a.
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29 Write a recursive formula for the sequence 189, 63, 21, 7, ... .

30 Solve algebraically for x to the nearest thousandth:

26045 = 15
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31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 22— 18 — 9
2

3x —«x
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32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students
was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
O
C
()
>
o
o
LL
20
0 EEEEEEEEEEEEEEEEEEEEE NI

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is
incorrect? Explain.
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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 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

Sketch y = p(x) on the set of axes below.

Algebra II - June *23 [16]



method of donation.

Donor Category

Supporter Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

answer.

34 A public radio station held a fund-raiser. The table below summarizes the donor category and

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

Do these data indicate that being a supporter is independent of donating online? Justify your

Algebra II - June *23 [17]
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35 Algebraically solve the system:

(x =22+ (y —3)?%=20
y=-—2x+7
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36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.
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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. The answer should be written in pen. [6]

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—
4000—

3000—

Volume (mL)

N(®)
2000—

1000—

0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

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

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(¢)?
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High School Math Reference Sheet

1 inch = 2.54 centimeters
1 meter = 39.37 inches

1 mile = 5280 feet

1 mile = 1760 yards

1 mile = 1.609 kilometers

1 kilometer = 0.62 mile

1 pound = 16 ounces

1 pound = 0.454 kilogram
1 kilogram = 2.2 pounds
1 ton = 2000 pounds

1 cup = 8 fluid ounces

1 pint = 2 cups

1 quart = 2 pints

1 gallon = 4 quarts

1 gallon = 3.785 liters

1 liter = 0.264 gallon

1 liter = 1000 cubic centimeters

. _1 Pythagorean 9 g _ o
Triangle A= 2bh Theorem a* + b*=c
Parallelogram A =Dbh Quadratic r=_b=EN b* — dac
Formula %
Circle A=mnr? Arithmetic a, =a, +(n— 1)d
Sequence n 1
Circle C =ndorC =2nr Geometric a, =a;r" 1
Sequence
; a, —a;rt
General Prisms | V = Bh SG;(i)ézetnc S, = % where r # 1
Cylinder V = nr2h Radians 1 radian = %degrees
Sphere V= %an Degrees 1 degree = %radians
Cone V= L2 Exponential A= Agki—t) 4B
3 Growth/Decay 0 0
Pyramid V= %Bh
[25]
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The State Education Department / The University of the State of New York

Regents Examination in Algebra Il — June 2023
Scoring Key: Part | (Multiple-Choice Questions)

Examination Date Question Scoring | Question Credit | Weight
Number Key Type
Algebra 11 June '23 1 2 MC 2 1
Algebra 1l June '23 2 3 MC 2 1
Algebra 11 June '23 3 4 MC 2 1
Algebra 1l June '23 4 2 MC 2 1
Algebra 11 June '23 5 2 MC 2 1
Algebra 1l June '23 6 2 MC 2 1
Algebra 11 June '23 7 3 MC 2 1
Algebra 1l June '23 8 1 MC 2 1
Algebra 11 June '23 9 4 MC 2 1
Algebra 1l June '23 10 2 MC 2 1
Algebra 11 June '23 11 3 MC 2 1
Algebra 1l June '23 12 1 MC 2 1
Algebra Il June '23 13 1 MC 2 1
Algebra 1l June '23 14 3 MC 2 1
Algebra Il June '23 15 3 MC 2 1
Algebra 1l June '23 16 4 MC 2 1
Algebra 11 June '23 17 2 MC 2 1
Algebra 1l June '23 18 1 MC 2 1
Algebra Il June '23 19 1 MC 2 1
Algebra 1l June '23 20 4 MC 2 1
Algebra 11 June '23 21 3 MC 2 1
Algebra 1l June '23 22 4 MC 2 1
Algebra Il June '23 23 2 MC 2 1
Algebra 1l June '23 24 2 MC 2 1
Regents Examination in Algebra Il — June 2023
Scoring Key: Parts Il, lll, and IV (Constructed-Response Questions)
Examination Date Question Scoring | Question Credit | Weight
Number Key Type
Algebra 1l June '23 25 - CR 2 1
Algebra Il June '23 26 - CR 2 1
Algebra 1l June '23 27 - CR 2 1
Algebra Il June '23 28 - CR 2 1
Algebra 1l June '23 29 - CR 2 1
Algebra Il June '23 30 - CR 2 1
Algebra 1l June '23 31 - CR 2 1
Algebra Il June '23 32 - CR 2 1
Algebra 1l June '23 33 - CR 4 1
Algebra Il June '23 34 - CR 4 1
Algebra 1l June '23 35 - CR 4 1
Algebra 11 June '23 36 - CR 4 1
Algebra 1l June '23 37 - CR 6 1
Key

MC = Multiple-choice question
CR = Constructed-response question

The chart for determining students' final examination scores for the June 2023 Regents Examination
in Algebra Il will be posted on the Department's web site at: https://www.nysedregents.org/algebratwo/
on the day of the examination. Conversion charts provided for the previous administrations of the
Regents Examination in Algebra Il must NOT be used to determine students' final scores for this

administration.

Algebra Il Scoring Key
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FOR TEACHERS ONLY

The University of the State of New York
REGENTS HIGH SCHOOL EXAMINATION

ALGEBRA 11

Wednesday, June 21, 2023 — 9:15 a.m. to 12:15 p.m., only

RATING GUIDE

Updated information regarding the rating of this examination may be posted on the
New York State Education Department’s web site during the rating period. Check this
web site at: https://www.nysed.gov/state-assessment/high-school-regents-examinations and
select the link “Scoring Information” for any recently posted information regarding this
examination. This site should be checked before the rating process for this examination
begins and several times throughout the Regents Examination period.

The Department is providing supplemental scoring guidance, the “Model Response
Set,” for the Regents Examination in Algebra II. This guidance is intended to be part
of the scorer training. Schools are encouraged to incorporate the Model Response Sets
into the scorer training or to use them as additional information during scoring. While
not reflective of all scenarios, the model responses selected for the Model Response Set
illustrate how less common student responses to constructed-response questions may
be scored. The Model Response Set will be available on the Department’s web site at
https://www.nysedregents.org/algebratwo/.

Note: The rubric definition for a 0-credit response has been updated based on
feedback from New York State mathematics educators.



Mechanics of Rating

The following procedures are to be followed for scoring student answer papers for the
Regents Examination in Algebra II. More detailed information about scoring is provided in
the publication Information Booklet for Scoring the Regents Examination in Algebra II.

Do not attempt to correct the student’s work by making insertions or changes of any kind.
In scoring the constructed-response questions, use check marks to indicate student errors.
Unless otherwise specified, mathematically correct variations in the answers will be allowed.
Units need not be given when the wording of the questions allows such omissions.

Each student’s answer paper is to be scored by a minimum of three mathematics
teachers. No one teacher is to score more than approximately one-third of the constructed-
response questions on a student’s paper. Teachers may not score their own students” answer
papers. On the student’s separate answer sheet, for each question, record the number of
credits earned and the teacher’s assigned rater/scorer letter.

Schools are not permitted to rescore any of the constructed-response questions
on this exam after each question has been rated once, regardless of the final exam
score. Schools are required to ensure that the raw scores have been added correctly
and that the resulting scale score has been determined accurately.

Raters should record the student’s scores for all questions and the total raw score on the
student’s separate answer sheet. Then the student’s total raw score should be converted to
a scale score by using the conversion chart that will be posted on the Department’s
web site at: https:/www.nysed.gov/state-assessment/ by Wednesday, June 21, 2023. Because
scale scores corresponding to raw scores in the conversion chart may change from one
administration to another, it is crucial that, for each administration, the conversion chart
provided for that administration be used to determine the student’s final score. The student’s
scale score should be entered in the box provided on the student’s separate answer sheet.
The scale score is the student’s final examination score.
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General Rules for Applying Mathematics Rubrics

I. General Principles for Rating

The rubrics for the constructed-response questions on the Regents Examination in Algebra II are
designed to provide a systematic, consistent method for awarding credit. The rubrics are not to be
considered all-inclusive; it is impossible to anticipate all the different methods that students might
use to solve a given problem. Each response must be rated carefully using the teacher’s professional
judgment and knowledge of mathematics; all calculations must be checked. The specific rubrics for each
question must be applied consistently to all responses. In cases that are not specifically addressed in
the rubrics, raters must follow the general rating guidelines in the publication Information Booklet for
Scoring the Regents Examination in Algebra II, use their own professional judgment, confer with other
mathematics teachers, and/or contact the State Education Department for guidance. During each Regents
Examination administration period, rating questions may be referred directly to the Education Department.
The contact numbers are sent to all schools before each administration period.

II. Full-Credit Responses

A full-credit response provides a complete and correct answer to all parts of the question. Sufficient work is
shown to enable the rater to determine how the student arrived at the correct answer.

When the rubric for the full-credit response includes one or more examples of an acceptable method
for solving the question (usually introduced by the phrase “such as”), it does not mean that there are no
additional acceptable methods of arriving at the correct answer. Unless otherwise specified, mathematically
correct alternative solutions should be awarded credit. The only exceptions are those questions that specity
the type of solution that must be used; e.g., an algebraic solution or a graphic solution. A correct solution
using a method other than the one specified is awarded half the credit of a correct solution using the

specified method.

III. Appropriate Work

Full-Credit Responses: The directions in the examination booklet for all the constructed-response questions
state: “Clearly indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc.” The student has the responsibility of providing the correct answer and showing how that answer
was obtained. The student must “construct” the response; the teacher should not have to search through
a group of seemingly random calculations scribbled on the student paper to ascertain what method
the student may have used.

Responses With Errors: Rubrics that state “Appropriate work is shown, but...” are intended to be used with
solutions that show an essentially complete response to the question but contain certain types of errors,
whether computational, rounding, graphing, or conceptual. If the response is incomplete; i.e., an equation
is written but not solved or an equation is solved but not all of the parts of the question are answered,
appropriate work has not been shown. Other rubrics address incomplete responses.

IV. Multiple Errors

Computational Errors, Graphing Errors, and Rounding Errors: Each of these types of errors results in a
1-credit deduction. Any combination of two of these types of errors results in a 2-credit deduction. No more than
2 credits should be deducted for such mechanical errors in a 4-credit question and no more than 3 credits
should be deducted in a 6-credit question. The teacher must carefully review the student’s work to determine
what errors were made and what type of errors they were.

Conceptual Errors: A conceptual error involves a more serious lack of knowledge or procedure. Examples
of conceptual errors include using the incorrect formula for the area of a figure, choosing the incorrect
trigonometric function, or multiplying the exponents instead of adding them when multiplying terms with
exponents.

If a response shows repeated occurrences of the same conceptual error, the student should not be penalized
twice. If the same conceptual error is repeated in responses to other questions, credit should be deducted
in each response.

For 4- and 6-credit questions, if a response shows one conceptual error and one computational, graphing, or
rounding error, the teacher must award credit that takes into account both errors. Refer to the rubric for
specific scoring guidelines.
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Part 11

For each question, use the specific criteria to award a maximum of 2 credits. Unless
otherwise specified, mathematically correct alternative solutions should be awarded
appropriate credit.

(25) [2] A correct explanation is written that implies randomization.

[1] One conceptual error is made.
or
[1] A model is chosen that will gather data but does not contain a randomized

collection process.

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.

(26) [2] 6 and correct algebraic work is shown.

[1] Appropriate work is shown, but one computational error is made.
or
[1] Appropriate work is shown, but one conceptual error is made.
or
[1] Appropriate work is shown, but —1 is not rejected.
or
[1] 6, but a method other than algebraic is shown.
or
[1] 6, but no work is shown.
[0] A zero response does not contain enough relevant course-level work to receive

any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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(27) [2] Increasing, and a correct explanation is written.

[1] Appropriate work is shown, but one computational error is made.
or

[1] Appropriate work is shown, but one conceptual error is made.
or

[1] Increasing, but the explanation is incomplete.

[0] Increasing, but no explanation is written.
or

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.

(28) [2] ¢ = —2, and correct work is shown.

[1] Appropriate work is shown, but one computational error is made.
or
[1] Appropriate work is shown, but one conceptual error is made.
or
[1] @« = —2, but no work is shown.
[0] A zero response does not contain enough relevant course-level work to receive

any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.

(29)  [2] ay = 189, a, = %an L

or an equivalent recursive formula.
[1] Appropriate work is shown, but one computational error is made.
or

[1] Appropriate work is shown, but one conceptual error is made.

[0] a; = 189, but no further correct work is shown.
or

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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(30) [2] 4.112, and correct algebraic work is shown.

[1] Appropriate work is shown, but one computational or rounding error is made.
or

[1] Appropriate work is shown, but one conceptual error is made.
or

[1] 4.112, but a method other than algebraic is used.
or

[1] 4.112, but no work is shown.

[0] A zero response does not contain enough relevant course-level work to receive

any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.

or an equivalent answer in simplest form, and correct work is
X
shown.

[1] Appropriate work is shown, but one computational, factoring, or simplification
error is made.
or
[1] Appropriate work is shown, but one conceptual error is made.
or

[1] _(x+3)2x + 1)

X

, but no work is shown.

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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(32) [2] A negative response is indicated, and a correct explanation is written.

[1] Appropriate work is shown, but one computational error is made.
or

[1] Appropriate work is shown, but one conceptual error is made.
or

[1] A correct explanation is written, but a negative response is not clearly
indicated.

or

[1] No, but an incomplete explanation is written.

[0] No, but the explanation is missing or incorrect.

or

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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Part I11

For each question, use the specific criteria to award a maximum of 4 credits. Unless
otherwise specified, mathematically correct alternative solutions should be awarded
appropriate credit.

(33) [4] p(x) = (x — 2)(x — 3)(x + 6) or equivalent, and a correct graph is sketched.
[3] One computational, factoring, graphing, or notation error is made.

[2] Two or more computational, factoring, graphing, or notation errors are made.
or

[2] One conceptual error is made.
or

[2] p(x) = (x — 2)(x — 3)(x + 6), but no further correct work is shown.
or

[2] A correct graph is sketched, but no further correct work is shown.

[1] One conceptual error and one computational, factoring, graphing, or notation
error are made.

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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(34) [4] 0.373 and correct work is shown, and yes and a correct justification is given.
[3] Appropriate work is shown, but one computational, simplification, or rounding
error is made.
or
[3] Appropriate work is shown to find 0.373, but an incomplete justification is
given.
[2] Appropriate work is shown, but two or more computational, simplification, or
rounding errors are made.
or
[2] Appropriate work is shown, but one conceptual error is made.
or
[2] Appropriate work is shown to find 0.373, but no further correct work is shown.
or
[2] Yes and a correct justification is given, but no further correct work is shown.
[1] Appropriate work is shown, but one conceptual error and one computational,
simplification, or rounding error are made.
or

[1] 0.373, but no work is shown.

[0] Yes, but no justification is given.
or

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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(35) [4] (0, 7) and (4, —1) and correct algebraic work is shown.

[3] Appropriate work is shown, but one computational or factoring error is made.
or
[3] Appropriate work is shown, but only the x-values or y-values are stated.
[2] Appropriate work is shown, but two or more computational or factoring errors
are made.
or
[2] Appropriate work is shown, but one conceptual error is made.
or
[2] A correct quadratic equation in one variable, in standard form, is written.
or

[2] (0, 7) and (4, —1), but a method other than algebraic is used.

[1] Appropriate work is shown, but one conceptual error and one computational
or factoring error are made.

or

[1] (0, 7) and (4, —1), but no work is shown.

[0] (0, 7) or (4, —1), but no work is shown.
or

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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(36) [4] P(x) = 500(0.97), F(x) = 200e%92 or equivalent, 18, and a correct
interpretation is written.

[3] Appropriate work is shown, but one computational, rounding, or notation error
is made.

[2] Appropriate work is shown, but two computational, rounding, or notation
errors are made.
or
[2] Appropriate work is shown, but one conceptual error is made.
or
[2] P(x) = 500(0.97) and F(x) = 200e*92* are written, but no further correct work
is shown.
[1] 18, but no further correct work is shown.
or

[1] A correct interpretation is written, but no further correct work is shown.

or
[1] P(x) = 500(0.97) or F(x) = 200¢"-92* is written, but no further correct work is
shown.
or

[1] Appropriate work is shown, but one conceptual error and one computational,
rounding or notation error is made.

[0] A zero response does not contain enough relevant course-level work to receive
any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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Part IV

For each question, use the specific criteria to award a maximum of 6 credits. Unless
otherwise specified, mathematically correct alternative solutions should be awarded
appropriate credit.

(37) [6] N(t) = 400 sin

%‘W) + 2400, a correct graph is drawn, and 4 is stated.
[5] Appropriate work is shown, but one graphing or notation error is made.

[4] Appropriate work is shown, but two graphing or notation errors are made.
or
[4] Appropriate work is shown, but one conceptual error is made.
[3] Appropriate work is shown, but three or more graphing or notation errors are
made.
or

[3] Appropriate work is shown, but one conceptual and one graphing or notation
error are made.

or

[3] A correct graph is drawn, but no further correct work is shown.

[2] Appropriate work is shown, but two conceptual errors are made.

or

[2] Appropriate work is shown to find, N(t) = 400 sin (Z?Trt) + 2400, but no further
correct work is shown.

[1] Appropriate work is shown, but two conceptual errors and one graphing or
notation error are made.
or
[1] 4 is stated, but no further correct work is shown.
[0] A zero response does not contain enough relevant course-level work to receive

any credit, does not satisfy the criteria for one or more credits, or is a correct
response that was obtained by an obviously incorrect procedure.
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Map to the Learning Standards

Algebral ll
June 2023

Question Type Credits Cluster
1 Multiple Choice 2 F-IF.B
2 Multiple Choice 2 A-SSE.A
3 Multiple Choice 2 A-APR.B
4 Multiple Choice 2 F-TF.A
5 Multiple Choice 2 F-IF.B
6 Multiple Choice 2 N-RN.A
7 Multiple Choice 2 N-CN.A
8 Multiple Choice 2 F-IF.C
9 Multiple Choice 2 F-IF.C
10 Multiple Choice 2 A-SSE.A
11 Multiple Choice 2 A-REI.C
12 Multiple Choice 2 A-REI.B
13 Multiple Choice 2 A-APR.D
14 Multiple Choice 2 S-1D.B
15 Multiple Choice 2 A-SSE.B
16 Multiple Choice 2 S-ID.A
17 Multiple Choice 2 S-IC.B
18 Multiple Choice 2 F-BF.B
19 Multiple Choice 2 A-REIA
20 Multiple Choice 2 N-RN.A
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21 Multiple Choice F-BF.B

22 Multiple Choice A-APR.C

23 Multiple Choice G-GPE.A

24 Multiple Choice A-SSE.B

95 Constructed SIC.B
Response

26 Constructed A-RELA
Response

27 Constructed EE.C
Response

)8 Constructed A-APR.B
Response

79 Constructed E-BEA
Response

30 Constructed E-LEA
Response

31 Constructed A-SSE A
Response

37 Constructed SICA
Response

33 Constructed A-APR.B
Response

34 Constructed S-CPA
Response

35 Constructed A-RELC
Response

36 Constructed E-BEA
Response

37 Constructed E-EB
Response
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Regents Examination in Algebra IT
June 2023

Chart for Converting Total Test Raw Scores to
Final Examination Scores (Scale Scores)

The Chart for Determining the Final Examination Score for the June 2023
Regents Examination in Algebra II will be posted on the Department’s web site at:
https://www.nysed.gov/state-assessment/ by Wednesday, June 21, 2023. Conversion
charts provided for previous administrations of the Regents Examination in Algebra II
must NOT be used to determine students’ final scores for this administration.

Online Submission of Teacher Evaluations of the Test to the Department

Suggestions and feedback from teachers provide an important contribution to the
test development process. The Department provides an online evaluation form for State
assessments. It contains spaces for teachers to respond to several specific questions and to
make suggestions. Instructions for completing the evaluation form are as follows:

1. Go to https:/www.surveymonkey.com/r/SLNLLDW.

2. Select the test title.
3. Complete the required demographic fields.

4. Complete each evaluation question and provide comments in the space provided.

5. Click the SUBMIT button at the bottom of the page to submit the completed form.
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The Unversity of the State of New York
REGENTS HIGH SCHOOL EXAMINATION

ALGEBRAII

Wednesday, June 21, 2023 — 9:15 a.m. to 12:15 p.m.,
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

Q‘\C\\ ((\1\50“(\\ Nfes W(f(lt\\ a list ot S’rw){’.r\};s
oM ost Yhem how they will pay,

Score 2: The student gave a complete and correct response.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

The college Should Hake a random

Sample Surveq OF students walking oN+o

CampUS.

Score 2: The student gave a complete and correct response.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can

gather an appropriate sample that minimizes bias.
The cffre  com

Mate @ Sorvy ok dhe mal o A& pub]
and  tis  will Vi Wems. ow o 0 b Puif;/ ‘{:/45‘6
“F7en,

becavx '”“7‘7 anc mn,olam{)« ChoﬂSn\fz/a ,449//‘:

Score 1: The student did not survey an appropriate sample.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

; de,
Bsk 6} cerroin oot pf stodRnts in 2ok G

wow Yhzy mare  Helr pay pents  ohen buying beoks -

Score 1: The student did not describe a random selection process.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

-—rox‘\ce, Q SWV Qj

Score 0: The student did not show enough correct work to receive any credit.
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Question 25

25 The business office of a local college wishes to determine the methods of payment that will be
used by students when buying books at the beginning of a semester. Explain how the office can
gather an appropriate sample that minimizes bias.

ey can Aest 11 OvA
by SOMPYES

Score 0: The student did not show enough correct work to receive any credit.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

3>('t7 - §<7’MZ>< "(‘
O =% =54

pAx-00x)

“=b

Score 2: The student gave a complete and correct response.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

("‘3 Xkl){c;(‘l\- \>"c\ (%= (x1)

X'};x-x + |
3XEF T KRy rd X A% o
RS -G O
X:=§ T IEY-UN(-6)
— 7
> )
I = (-
2eres =6 K25t Jse (- o)
5 S —
A
J30r - 2y X=St oy

> A - x

eg)

X3~
oot

Score 2: The student gave a complete and correct response.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

(EEZE) ECDIENERNED

Jb)L—t’f = 7(’2-—' ’Z)C-H
- 3x -1 - sz

O = 2*-Sx b
Q(/-Q,)C)C 't[)

”—] =4

Score 1: The student did not reject —1.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

-~ (= )0A1)
( \g";—j: (7\’\) F et |

ZpAF T T )
s %5 1, =0
2s-4YC0)(6)
’5/1: 7 _ g,rl (Dg

Score 1: The student incorrectly found the square root of 4.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

,(-f—‘Ki: )(7'-—2)(7‘/
B St ) Sl

X o= X*=5x-lb
A

\X ’K]% O XY

\*tox ol sy | AEL

UNwn s+ ucpia

Score 1: The student made an error finding x, but then rejected correctly.
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Question 26

T
26 Determine the solution of(y/3x + 7 %@ — ’lzﬁgebraically.

X+ U=V - V)

o Gl I QR
SR D
-3¢ ="
Ve % =

(% - 3) (1)

Score 0: The student made a computational error and did not reject correctly.
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Question 26

26 Determine the solution of /3x + 7 = x — 1 algebraically.

@%H’) JI“lj::é’zﬂ )
x4+ = X*

X+ = )(1
- 5 —3%
8=x%-3y
8 %

Xt-2y—g 4 2

Score 0: The student did not do enough correct work to receive any credit.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

TNe PoPulliion v \‘(\C‘(ﬁagif\oj
OvRY Fvne LA \))BU O)YO\’QY\ AN
EQUATL O, G AN X VAW ES
RASE AV I L A S NOVUe s Y ease
WO\ 0&\'10\5({‘( RN S

Score 2: The student gave a complete and correct response.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 3799532t Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

053\ ol fs  gresker T \oso

\nereasit %

2

Score 2: The student gave a complete and correct response.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

In LI/W% - Hw V%LH% %leclﬁg ﬂ/‘/ Merense.

Score 1: The student gave an incomplete explanation.

Algebra II - June *23 [17]



Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

X y 2 LOSC becons< i ¥ S g’f’_fj'h 1:}
V\\\/{‘k\?\ 1 A

Score 0: The student did not give enough of an explanation to receive any credit.
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Question 27

27 The population of bacteria, P(t), in hundreds, after ¢ hours can be modeled by the function
P(t) = 37¢%9532¢ Determine whether the population is increasing or decreasing over time. Explain
your reasoning.

e popuicion of yne Backricy

wil\ cucrease becaus-e of
e exponent,

Score 0: The student stated decrease and wrote an incomplete explanation.
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Question 28

28 The polynomial function g(x) = 3+ ax?2 — 5x + 6 has a factor of (x — 3). Determine the
value of a.

O =727 Ao - 18 +(
O 'a\% ¥ Qe

o= -7

Score 2: The student gave a complete and correct response.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the
value of a.

(@)= (BY +ald) - s o
B= -7 + 9o 4 \S +Co
0 = Yo~ (o

4 (e (o

@= 9o
9

9
2.
= =S

Score 1: The student used —3 for x.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the
value of a.

Score 1: The student found the correct answer with no correct work.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the
value of a.

\g = 334 0\3?'-5(3)'?6 3= 334-0\39'- 5('3)'!'5

3= a7+09-15+6 37 aT+09- 1548
o
L3 3z 7 +%9 =7
—3H=o0F-IS+6
* g
~9z=on9 g

Score 0: The student did not show enough correct work to receive any credit.
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Question 28

28 The polynomial function g(x) = 1® + ax?> — 5x + 6 has a factor of (x — 3). Determine the

value of a.
k-3 rma) ¥ty

»z 3% =37 ¥Y

AU = (R-3F + alx-3)? - B B) 1l

Score 0: The student did not show any appropriate work.
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Question 29

29 Write a recursive formula for the sequence 189, 63, 21, 7, ... .

hoz A0 A =181

Score 2: The student gave a complete and correct response.
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Question 29

{Ea (3
5 T T
29 Write a recursive formula for the sequence 189, 63, 21, 7, ..
—_—— vV
v- 4 L L
5 3 ™

Score 1: The student wrote an explicit formula.
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Question 29

29 Write a recursive formula for the sequence 189, 63, 21, 7, ... .

Score 1: The student did not state a,.

Algebra II - June *23




Question 29

29 Write a recursive formula for the sequence 18% o

Score 0: The student did not show enough correct work to receive any credit.
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Question 29

¥y x3
v3 ¥ X2

-1
A = Q\CDD\(\

O =126 (D"

29 Write a recursive formula for the sequence 186,%3, 21,7, ...

Score 0: The student wrote an incorrect explicit formula.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

280.49x =15

RSN
ée.bq =\S

>3
eo&k‘\\é__,_ 1.5

0.4ax\pé = LhHS
\'t(o.’{\ ine

=\

oaﬁx = 7,0\ 49 03ACH

% = b, 112048
& o)

Score 2: The student gave a complete and correct response.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

‘ 280.49x :, 15

2 2

oY .
=75

Score 2: The student gave a complete and correct response.
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Question 30

30 Solve algebraically for x to the ne

¢ ‘s » housandth: ’
————

Score 1: The student made a transcription error.
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Question 30

30 Solve algebraically for x to the nearest thousandth:
280.49x =15

21e(19)= DA%

5 U LIOOH0Z = A%
—u9 H9

11.09 22> X

U= noss)

Score 1: The student multiplied by 2 instead of dividing by 2.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

Score 0: The student did not show enough correct work to receive any credit.
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Question 30

30 Solve algebraically for x to the nearest thousandth:

" Cze&@\:‘\(l/%

)(1”4,113

Score 0: The student did not show enough correct work to receive any credit.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

e (J»XH) -9 [ ¥ ’H)
) -9
y (3 )
VA%Z)M [ )
— 07
()]
X

Score 2: The student gave a complete and correct response.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

X (2xx\) -9 AN
KR

[ x*-4)xd)

T X (G
( X }()(.“ﬂ (224\)
=X 3R
(Zx-’rn ()Q’nb
- =X

Score 1: The student made a factoring error.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 2 — 18 — 9 Z)(’b-lf)(z'- \%X“C\ |

XD

Score 1: The student did not leave the answer in simplest form.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

Xz(,b("“ \\> I -4 {1x V)

(<t Q) (Lvx\) (1e1-\)

3 X-2)(Lxat)
Ty-x?

e

Score 1: The student only factored the numerator correctly.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

23 + 12 — 18x — 9
2

3 —«x

CP0-q6x)
3x-x"

(x>4)

e —

=AY

[¥43) (3)
X FBX

Score 0: The student did not show enough correct work to receive any credit.
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Question 31

31 For all values of x for which the expression is defined, write the expression below in simplest form.

st + xéyl&" —R

3 — x2

WA\ = a( )

Y(5-7%)

Score 0: The student made multiple errors.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60

Mean = 0.852
SD = 0.029
40
>
0
c
o
>
o
o
L
20
0 Lidiiiiiiiiiiiiiiiiiiig,

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.
Np bl o high <hools sample galls withi

it , ,
rre ”Wg%n of Clford =794 7o

Score 2: The student gave a complete and correct response.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
Gt
40 (
> »
O
c
(<)
5
O
o
LL
20
0 EEEEEEEEEEEEEEEEERERE NN

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.

e - 4
.Q(0.0’}q = .,05% 0g50r05% = U
) 065 20— 05¢ = 714
E’7‘/‘/)'Mj “The f’&;ul’/’s povtd {L:z; i/f/?f
%L,OO'M{}CMW fe0-501 710 bediete /e}/agse
"'}/h’e)’ ‘}" @3'51111177—/':?0'\ 095 /Zrd%' (,0/??%// ‘k A y
%%0!" “P“J’ s W Jie Conlidlence jevjervad,

Score 2: The student gave a complete and correct response.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
0
c
o
>
o
2
L
20
0 Lidiiiiiiiiiiiiiiiiiiig,

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain. U

nan £ 52a) ﬁlﬁ
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60

Mean = 0.852
SD = 0.029
40
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>
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0 Lidiiiiiiiiiiiiiiiiiiig,

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.
T4+ {alis it Ape 05/ (()(\{‘c\eﬂ((f indecua)  of

dhe sowlahons So dhe Gy dw‘y\ tompany has no
reoson o believe dhee isSumphoa b nCurecd,

Score 1: The student gave an incomplete explanation.
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Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD =0.029
40
>
0
c
o
>
o
e
L
20
0 Lidiiiiiiiiiiiiiiiiiiig,

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps_ on their smartphones in Jh;pag; 3, m(mjths Based on the simulation would the

*mcorrect? Explain.

“Tha only easdn 0 PTHENE Hnts assomption
IS N0+ correcy AUt O - AN SvMuict on

(S e Focy nose e Y\\CEY\ES% /most ety
Propov o NOWN 15 B, and Mot 337,

Score 0: The student did not show enough relevant course-level work to receive any credit.

Algebra II - June *23



Question 32

32 An app design company believes that the proportion of high school students who have purchased
apps on their smartphones in the past 3 months is 0.85. A simulation of 500 samples of 150 students

was run based on this proportion and the results are shown below.

60
Mean = 0.852
SD = 0.029
40
>
0
c
o
>
o
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0 Lidiiiiiiiiiiiiiiiiiiig,

0.775 0.800 0.825 0.850 0.875 0.900
Proportion

Suppose a sample of 150 students from your high school showed that 88% of students had
purchased apps on their smartphones in the past 3 months. Based on the simulation, would the
results from your high school give the app design company reason to believe their assumption is

incorrect? Explain.

Al g pu WL M pvaloe W LYo
| 50
L okt Coleaeat S Dot
MOV ONeh A R (hanay
oSt WiRly
N A 0OD Gy @ndany 1y

WO e

Score 0: The student did not show enough relevant course-level work to receive any credit.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the

Sketch y = p(x) on the set of axes below.

-
>

Score 4: The student gave a complete and correct response.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), With a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x

Plx)s (x?)( f)t

<~ Y- 5;<+6 ’47
3

D M NN Lx 36

e

Sketch y = p(x) on the set of axes below.

Score 4: The student gave a complete and correct response.
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Question 33

function are 2, 3, and —6. Write an equation for p(x).

(x=2)0=5) (-6
X* %X 2x+(

-\ X 5x+u7
(KU)(g IR X Y bh0x - 36

—-'—'”-d-.-‘ T e I R Ao TS L o

v(x) = x°-nx* "9({:}" 30 Y

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the

Score 3: The student incorrectly wrote one of the factors asx — 6.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

0D (D) (716

Sketch y = p(x) on the set of axes below.

-
>

Score 3: The student wrote an expression, not an equation for p(x). The student drew an acceptable
sketch through the zeros with appropriate end behavior.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

(x- 2 x-S #o) =P
CX?‘ 2246 )(xe 460 = V0D
CRST N CTARAE Y

AT N Qouibxd3be Bl

\:‘(34' xZ 24x42b POx)
Sketch y = p(x) on the set of axes below.

Score 2: The student only received credit for the equation.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

y-2oa 0 oA 6
(1) (-9)(+4¢)
O{L~3x*2x"5)(”6)
(s ) (it 6)
X7 16x’o Syt - 3ux 16x 136

Sketch y = p(x) on the set of axes below.

R
-t
Y

x

w4

Score 2: The student did not write an equation for p(x) and made one graphing error.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

(P =X 57 —fas i aman o]

(%7516} (W 012w30

XY (38 (r ) (1)

Sketch y = p(x) on the set of axes below.

-
>

Score 1: The student received one credit for the sketch.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

P[};}:

Sketch y = p(x) on the set of axes below.

-
>

< IX"{’ {{'\; > X
N\

Score 1: The student received one credit for the sketch.
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Question 33

33 Patricia creates a cubic polynomial function, p(x), with a leading coefficient of 1. The zeros of the
function are 2, 3, and —6. Write an equation for p(x).

P0<) =262\

Sketch y = p(x) on the set of axes below.

Score 0: The student did not show enough relevant course-level work to receive any credit.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron
Method of |Phone calls 672

400
Donation Online rg”i 200 D 2016

To theghearest thous@ find the probability that a randomly selected donor was categorized as

a supporter, given that the donation was made online.

g‘g % Q
ssopportel p (l0) 2 B8 = 7y T 373 probukti Y
o s en\the

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

A5 o~ .3m3

(9)=1e02
P ) (286 7.3 %,
3 eS| becsde Lo wo\aeﬁc?'\?é& of
fs equal ¥

, Sup poftel
ehg @ VPP & Svppeier OF Hoge Aonalthg onfire.,

proocidRly ©F bﬁi"}

Score 4: The student gave a complete and correct response.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron

72
Method of |P S 400 672 10 \
Donation’| online | (@200 J | 2016 } 32
TN e >
[bT0 76885 | 4289
To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

1200 _ 1y 3773
32\

Do these data indicate that being a supporter is independent of donating online? Justify your

 onS): 0 - )

\200 2 32, [ 60D
1288 T 4a8¢ ° Ursd

017985472 . 27985 07
v

(@)

Score 4: The student gave a complete and correct response.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

(00

—_—

WO'OL\«S

Do these data indicate that being a supporter is independent of donating online? Justify your

answer. ?(ﬂ-k B) ‘:P (-Pc)
(200 _-(6o0. ... . .
\bq—\ﬁ . k%Y

(s s TRV

7% h@&q [} ¢ gdffm‘iv [t *»f\ézmé@?
7P &yqﬁm M\W

Score 3: The student did not round the conditional probability.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category ,r
Supporter Patron
Method of |Phone calls 400 672 'l @ 79
Donation |  Online 1200 2016 | 1 (
1600 | L84 | Wass

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that th@aiio\n was made online. m———

@@ ’/;/O):}QO@/BQM — 2%7
377

Do these data indicate that being a supporter is independent of donating online? Justify your

o (é Wﬂ) — 1200 _ 75

28 ~ 48
b 1600 /”E

,W@ = gty aeh kY

Score 3: The student did not indicate a positive response to indicate independence.
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Question 34

method of donation.

34 A public radio station held a fund-raiser. The table below summarizes the donor category and

Donor Category

Supporter Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

answer.

188 1788

200

4789
71089 = . 71989

() 0)=RB00Y

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

COR-

Do these data indicate that being a supporter is independent of donating online? Justify your

UDRO TNy

(600 - 3216 =

Score 2: The student received no credit for the conditional probability.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

|20
f"’/'c:— — ‘373 \: “373

22}

373

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

'ﬂow’ of ‘ﬂ\oﬂ*[ v

% hots Ne mﬂﬁew
Doty onlie

b, 7=

Score 2: The student received no credit for determining independence.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter Patron | ylui

T
Method of |Phone calls 400 672 102
Donation | online | @2 2016 M0

ol | WY | 25 a2

To the nearest thousandth, find the probability that a randomly selected donor was categorized as

_//W
a supporter, © that the donation was made online.
URPOTEEr. Qe that the 12.00

- o0
P(s)0) 6 =4I

Do these data indicate that being a supporter is independent of donating online? Justify your
o W e /\/\__,
answer.

D (S+0) = PSR @ >
1 R e (et
WO 4188 sk

ASY o 2A0501HES

Score 2: The student made an error in the numerator of the conditional probability and an error
calculating independence.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron
Method of |Phone calls 400_) 672
Donation |  Online 1200 2016 | > 2V

00 Zedl uruy

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online. 31O

| .00
32106

(37317, )

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

PRYP(BY= Plo)+P(B) ~P(AULR)

s e S——

(. s83)(13772) = 23008

NO thay are  nob dependand DECONSE
thae p \bu&j of PO -P(b4 PLRMHE)-PlauB)

Score 1: The student received one credit for the exact conditional probability, but showed no
further correct work.

Algebra II - June *23 [64]



Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category
Supporter Patron
Method of |Phone calls| 400 672 1072
Donation Online 1200 2016 3216

160 26%y 4“2%s
To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

w. 2\“769¥

002

Do these data indicate that being a supporter is independent of donating online? Justify your

o7 a5y s
o "

1 Goe

\NDEPENPENT V95 becoin dusfer e
OGS

Score 1: The student found the conditional probability of the reversed conditions but showed no
further correct work.
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Question 34

34 A public radio station held a fund-raiser. The table below summarizes the donor category and
method of donation.

Donor Category

Supporter Patron
Method of |Phone calls 400 672
Donation Online 1200 2016

To the nearest thousandth, find the probability that a randomly selected donor was categorized as
a supporter, given that the donation was made online.

Pe .. ,
Tess

Do these data indicate that being a supporter is independent of donating online? Justify your
answer.

TERENAeN belosse
NS ™MD Leawmg
Yo SRR

Score 0: The student did not find a conditional probability and did not show enough relevant
course-level work to receive any credit.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(-2 +[ 2479 -0
XQ-H%*'LHHLE—!AXJ,[A -0
gxi:gox +20 :Q_Q
> 5
K" - SRR

m{‘: ){:'Qx+7

3h T
@0:q Ty

y-:'-/ -
X =Q. x:q' Y |

G )]

Score 4: The student gave a complete and correct response.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(-2Y(v-2) « (t)%\(g%) =10
Y -ty e g s %l—fagﬁrqz E

[ N o ——— oo o oAk ———
— e e s,
e e

%7 dy \5?’-(09 ~1=Q
2
PR (e - o) -1 =0

ORGSR Yo =410

5\‘2 -20X = C)

5x (x -4Y= Q
- A\4=0
o0 {x’,i—"*
6 S,
X=0 v=4

Y= -2(0) 1 Y= -2 (4T
=1 W= |

Score 4: The student gave a complete and correct response.
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Question 35

35 Algebraically solve the system:

(x =22+ (y —3*=20
y=-—2x+7

(52 H- AX T2 =30 060 Heaye n

2
)(;LHX*“—I + Hy =Ybx+16 =930

2
OX = A0 20 =20
-0 -0

S5x-30% =0
Sx{x—1) }X =4

b=

Score 3: The student found only one solution.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

2
(X-2) + (axam - =20
FZXH—I)(*Z&GL{)
2
K50y H s e iox 1 =20

2
5X -ZOX "1"'20 ::26
—ZQ *2 O

SX* 20X = (O

(0-2)* 4 (3%~ 20

-2
H Vz"(p\/-i-q =20
2
Vv 2R
\[2'-»(.0\.’""{:0
Y=y
YOO 90-1)

TR

Score 3: The student received credit for both x-values.
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Question 35

35 Algebraically solve the system:

Yoy kY by

(x — 22+ (y — 3)2=20

=2 +7
o= -2

¥ %l '3.3!
- {r"\

™M+ yoléx‘\'c\ = 40
oS

Gy 7 RO

@x ¥/\~7)>9\ =39
By
(Rwth) =2

PN
;;;4_ “\m X
p1 [0k il ()
\

A0~ 20
G 0K \%\0@’_&0‘

Score 2: The student wrote a correct quadratic in standard form.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(4= - (D)

b~3:im

Score 2: The student solved correctly but used a method other than algebraic.
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Question 35

35 Algebraically solve the system:

(x =22+ (y —3*=20
y=-—2x+7

(x-2)(x-2) F(-Bxt73)-pu 7-3)2 30

( x Z-vt et (94 T | G144
Fbx-2149 -2

M% 2= 28 Bl
X ~dx f‘f’/f(tm ] éx-é/o]

L *90%- %= =0

)caﬁx%
4 K C

Score 1: The student made one computational error when attempting to put the equation in
standard form, but showed no further correct work.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

(X-2)(x-2) (N-23(y-3) = @o
(X_Z\a*‘(‘ax’rﬂ—s\a:;?

4]

Xz""\ FoUX v wa-G6 Ao

~(,|x2 *’X’l - 20
1 =&

R 1
. 2
ﬁ

X“= Loy

y .
A= D0

Score 0: The student did not show enough correct course-level work to receive any credit.
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Question 35

35 Algebraically solve the system:

(x =22+ (y—3)?%=20
y=-—2x+7

LX*BBQ %QPQXV} "55:) — 20
X =Y ¥xry-6=20

EE -—V%zjg
—n (3,79

N= - 2B) Y+
\ - Y
N\ —'O\

Score 0: The student did not show enough course-level work to receive any credit.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

X
Wiy=500 (A7)
03X

)00

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

xz (O
-

W \D \3!20\‘{% L el o
fominge andk po\rN TR
will e QC}\AP\JL.

Score 4: The student gave a complete and correct response.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population

is growing at a c@s rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

)z 500 (1-.63)
.03 &X)
C(x) = 200 e >

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

W LAL\{ hore- e erack” SO Ao -
o Klamnyds o falimiedSy e

will e, 1 \§ VEXD

Score 4: The student gave a complete and correct response.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate ¢f,3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

PO = DOU-0D" Y
0= 200 1+02)

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

T0 g @l e
oo —riee ard-flaningd
COPAIGEON will e

QUL

Score 3: The student created an incorrect equation for F(x).
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Question 36

=
Y=q(b)

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

A=PeT+
Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

X
P)( = 500(<77)

00X

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

x |y | \

3109 0067.97 {/
ST (1S ears
7 9\6{7,‘?1‘9\‘50'??

;3; %9 994 16 698 /
! %gaﬂ ;lqj““lfé

-

Score 3: The student did not interpret the meaning of 18 years.
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 _flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

¥

P(x)=5ooe 0

T (X)) =200

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

Ine. Solution o Hae equosion 1S 18 .2, Lonicn

MecNS thod- o 1@, 3 UEOSS , Hhe popluchions

Pepulation vl Continue dex:r-eos‘wg and e S;:\C_L,}\\“\%Q

POPUICHON LLIL Continue, thc.recxs'n-%

Score 2: The student wrote an incorrect equation for P(x) and rounded the solution to P(x) = F(x)
incorrectly.
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Question 36

~=
36 On a certain tropical island Mﬂle;g&re currentl ’500 pdlm tree an(gr\ { 00 ﬂammg?s) Suppose the
alm tree population is EcTeasipe®at an annual Tate of 3% Per year and-the- flatitingo population

p: pop dgcreasing SLALpery go pop

is #rowing at a continuous rate of 2% per year. '

— oL

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this

island, respectively, x years from now.

—
T — M“'\“

@K{‘h Goo (AN

L)~ 20010227

State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

P = D)

500(aH” = zoo(1-02)"
Zoo
40é

7.5 (.97) = (1-02)”
. gteg -2
7{.103&1“-"‘7’5) £ DSMT_,;?_

[ 5,1, i@j_

IOJ o

Score 1: The student received one credit for correctly writing P(x).
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Question 36

36 On a certain tropical island, there are currently 500 palm trees and 200 flamingos. Suppose the
palm tree population is decreasing at an annual rate of 3% per year and the flamingo population
is growing at a continuous rate of 2% per year.

Write two functions, P(x) and F(x), that represent the number of palm trees and flamingos on this
island, respectively, x years from now.

£ Wl 7ces
#:’rp(/%(/) /4/:0‘500(/_,0)}';%5_

%Zm /'/%di

mej /4:’ 500("_60:‘))5%-27D

¢ State the solution to the equation P(x) = F(x), rounded to the nearest year. Interpret the meaning
of this value within the given context.

e x- coordinate 01@ e solvfren o
€qvmf’/0m p()()T /:ij P /1’7£ & e z%eam/ﬂ;'

. . . . . 7 L\&]-{’
& *’éék v [uvL 4 %6\16 corttt X+ iy —~+
L - / asect
i + Wi “F('u\ ol (\.’;L W[/LQ,/Q, —r/l L?y it /

Hau \L[wa/ e Al vt

Score 0: The student did not show enough correct work to receive any credit.
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—
5000—

4000—

Volume (mL)
w
o
o
T

B
R il N = 3
2000—
1000—
0 | | | | |
0 1 2 3 4 5

Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

| = '.8/)" - N
b%q,\ B= X ? 3 () = Lonin ()1C

Question 37 is continued on the next page.

Score 6: The student gave a complete and correct response.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).
AL00
Pe—% '_gﬁ' ” | ‘:%-;b
A2 2000

How many times during the 5-second interval will N(¢) = E(t)?

2
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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0 | | | | |
0 1 2 3 4 5

Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

+) = 4posin (%ﬁ%) #24%00

Question 37 is continued on the next page.

Score 6: The student gave a complete and correct response.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).
=

<
X= %
=

How many times during the 5-second interval will N(¢) = E(t)?

it
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N*)=Uo0sin(Frt)+ QU0

Question 37 is continued on the next page.

Score 5: The student incorrectly found the value for B.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

Y
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.
- (3
fbp:iﬁﬁ 22400 =100 si0E 400

6=

Question 37 is continued on the next page.

Score 5: The student did not find all the intersections within the 5 second interval.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

p%g_:é_:aés‘\-é P:Q 3CC

How many times during the 5-second interval will N(¢) = E(t)?

EN
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

) oo (=Yoo, o
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Question 37 is continued on the next page.

Score 5: The student made a notation error.

Algebra II - June *23 [91]




Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

H
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N L‘y\:h\d}zgfm (T \ +7.M00

Question 37 is continued on the next page.

Score 4: The student did not find the correct value for B and did not graph the correct period.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

)
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

Volume (mL)

1000—
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Question 37 is continued on the next page.

Score 4: The student did not write an equation and did not graph the correct period for E(t).
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

a
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

0P o sldthezice
N

B(e

Question 37 is continued on the next page.

Score 3: The student did not find the correct value for B, and made two graphing errors.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

) 5y
Y L*) -~ posi,. L_”;;% FLU0S

Question 37 is continued on the next page.

Score 3: The student did not graph the correct amplitude or period and made a notation error.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

L}
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N =u00 sin (G D™ ZZOOX

Question 37 is continued on the next page.

Score 3: The student did not find the correct values of B and C for N(t) and did not graph the
correct midline for E(t).
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

§ fowions)
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

#2420
B=% NE) = 4oo s (FE)+ zzco
C=

Question 37 is continued on the next page.

Score 2: The student earned one point for the N(¢) equation and one point for the number of
intersections.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

Z

—_>
N\

How many times during the 5-second interval will N(¢) = E(t)?

Y Fines
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

N&) g,Obos:né‘TQ ¥ 98°°

Question 37 is continued on the next page.

Score 1: The student found the correct number of intersections based on their graph.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

Two (2)
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.
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Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.
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Question 37 is continued on the next page.

Score 1: The student found the correct number of intersections based on their graph.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

7
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Question 37

37 The volume of air in an average lung during breathing can be modeled by the graph below.

6000—

5000—

4000—

3000—

Volume (mL)

N(t)
2000—

1000—

0 | | | | |
0 1 2 3 4 5
Seconds

Using the graph, write an equation for N(¢), in the form N(t) = A sin (Bt) + C.

ce%ﬂﬁé' MecosEY) = N (0

Question 37 is continued on the next page.

Score 0: The student did not show enough correct work to receive any credit.
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Question 37

Question 37 continued

That same lung, when engaged in exercise, has a volume that can be modeled by
E(t) = 2000 sin(mt) + 3200, where E(t) is volume in mL and ¢ is time in seconds.

Graph at least one cycle of E(t) on the same grid as N(¢).

How many times during the 5-second interval will N(¢) = E(t)?

e Bere [l = =) Lo
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The State Education Department / The University of the State of New York

Regents Examination in Algebra Il — June 2023

Chart for Converting Total Test Raw Scores to Final Exam Scores (Scale Scores)

(Use for the June 2023 exam only.)

Raw Scale @ Performance Raw Scale | Performance Raw Scale Performance
Score Score Level Score Score Level Score Score Level
86 100 5 57 81 4 28 65 3
85 99 5 56 81 4 27 64 2
84 98 5 55 80 4 26 63 2
83 97 5 54 80 4 25 62 2
82 96 5 53 79 4 24 61 2
81 95 5 52 79 4 23 59 2
80 94 5 51 79 4 22 57 2
79 93 5 50 78 4 21 55 2
78 92 5 49 78 4 20 54 1
77 91 5 48 78 4 19 53 1
76 91 5 a7 77 3 18 51 1
75 90 5 46 77 3 17 49 1
74 89 5 45 77 3 16 47 1
73 89 5 44 76 3 15 45 1
72 88 5 43 76 3 14 43 1
71 87 5 42 75 3 13 41 1
70 87 5 41 75 3 12 38 1
69 86 5 40 74 3 11 36 1
68 86 5 39 74 3 10 33 1
67 86 5 38 73 3 9 30 1
66 85 5 37 73 3 8 28 1
65 84 4 36 72 3 7 25 1
64 84 4 35 71 3 6 22 1
63 83 4 34 71 3 5 18 1
62 83 4 33 70 3 4 15 1
61 82 4 32 69 3 3 11 1
60 82 4 31 68 3 2 8 1
59 82 4 30 67 3 1 4 1
58 81 4 29 66 3 0 0 1

To determine the student’s final examination score (scale score), find the student’s total test raw score in the column
labeled “Raw Score” and then locate the scale score that corresponds to that raw score. The scale score is the
student’s final examination score. Enter this score in the space labeled “Scale Score” on the student’'s answer sheet.

Schools are not permitted to rescore any of the open-ended questions on this exam after each question has
been rated once, regardless of the final exam score. Schools are required to ensure that the raw scores have
been added correctly and that the resulting scale score has been determined accurately.

Because scale scores corresponding to raw scores in the conversion chart change from one administration to another,
it is crucial that for each administration the conversion chart provided for that administration be used to determine the
student’s final score. The chart above is usable only for this administration of the Regents Examination in Algebra Il.
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