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

ALGEBRA 11

Thursday, January 24, 2019 — 1:15 to 4:15 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 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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The formulas that you may need to answer some questions in this examination are found at the end
of the examination. You may remove this sheet 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 sheet of scrap graph paper is provided at the end of this booklet for any
question for which graphing may be helptul 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. [45]

Use this space for
1 Suppose two sets of test scores have the same mean, but different computations.

standard deviations, o and oy, with 05 > ;. Which statement best
describes the variability of these data sets?

(1) Data set one has the greater variability.

(2) Data set two has the greater variability.

(3) The variability will be the same for each data set.
(4)

4) No conclusion can be made regarding the variability of either
set.

2 If flx) = log, x and g(x) is the image of f(x) after a translation five
units to the left, which equation represents g(x)?

(1) glx) =log;(x + 5) (3) glx) =log;(x — 5)
(2) glx) =logsx + 5 (4) g(x) =logsx — 5
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Use this space for
3 When factoring to reveal the roots of the equation B4 —9x— 18 = 0, computations.

which equations can be used?

. 2 +2)—9x+2) =0
I x(x®—9) +20%2—9) =0
ML (x — 2)x>—9) =0

(1) Iand II, only (3) II and III, only
(2) Iand III, only (4) I, II, and III

4 When a ball bounces, the heights of consecutive bounces form
a geometric sequence. The height of the first bounce is
121 centimeters and the height of the third bounce is

64 centimeters. To the nearest centimeter, what is the height of the
fifth bounce?

(1) 25 (3) 36
(2) 34 (4) 42
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Use this space for

5 The solutions to the equation 502 — 2x + 13 = 9 are computations.
1 21 1, 66
24 Nal 24
(1) - = (3) - =
1 19, 1 66
T L 4 NOVYL
2) 551 4 5+ 75

6 Julia deposits $2000 into a savings account that earns 4% interest
per year. The exponential function that models this savings account

is y = 2000(1.04)", where t is the time in years. Which equation
correctly represents the amount of money in her savings account in
terms of the monthly growth rate?

(1) y = 166.67(1.04)0'12t (3) y = 2000(1.0032787)12t

Yy Yy

(2) y = 2000(1.01) (4) y = 166.67(1.0032737)"
Yy Yy
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Use this space for
7 Tides are a periodic rise and fall of ocean water. On a typical day at computations.

a seaport, to predict the time of the next high tide, the most
important value to have would be the

(1) time between consecutive low tides

(2) time when the tide height is 20 feet

(3) average depth of water over a 24-hour period

(4) difference between the water heights at low and high tide

8 An estimate of the number of milligrams of a medication in the
bloodstream ¢ hours atter 400 mg has been taken can be modeled by
the function below.

I(t) = 0.5¢* + 3.45t% — 96.65¢> + 347.7t, where 0 <t < 6

Over what time interval does the amount of medication in the
bloodstream strictly increase?

(1) 0to 2 hours (3) 2to 6 hours
(2) 0to 3 hours (4) 3 to 6 hours
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Use this space for

9 Which representation of a quadratic has imaginary roots? computations.
y
A
8_
7_
6_
P >
y .
25| 2 N
2.0 0 2
15 | -1 y
{l 1 1 1 | | T 1 1 | 1 |:X

—-1.0 —1 _1234567
-0.5 0 ]
0.0 2 |
k7

(1) (3)
2 _ 2
2(x + 3)" =64 22 +32=0

(2) (4)

Algebra II - January ‘19 8



Use this space for
10 A random sample of 100 people that would best estimate the computations.

proportion of all registered voters in a district who support
improvements to the high school football field should be drawn from
registered voters in the district at a

(1) football game (3) school fund-raiser
(2) supermarket (4) high school band concert

11 Which expression is equivalent to (2x — i) — (20 — (2 + 3i)
where i is the imaginary unit and « is a real number?

(1) —4 — Sxi (3) 2
(2) —4 — 4xi (4) 8x — 4i

12 Suppose events A and B are independent and P(A and B) is 0.2.
Which statement could be true?

(1) P(A) =04, P(B) = 0.3, P(Aor B) = 0.5
(2) P(A) = 0.8, P(B) = 0.25

(3) P(A|B) = 0.2, P(B) = 0.2

(4) P(A) = 0.15, P(B) = 0.05
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13 The function f(x) = acos bx + ¢ is plotted on the graph shown below.

f(x)

A

/

) PRI T
6 3 2 3
v
What are the values of @, b, and ¢?
(1) a=2,b=6,c=3 (3) a=4,b=6,c =5
2) a=2,b=3c=1 (4) a=4,b=7,c=3
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14 Which equation represents the equation of the parabola with focus
(—3,3) and directrix y = 77

(1) y=+k+3°-5 3) y=—5x+37+5
) y=+&—37+5 (4) y= -2 =37 +5
15 What is the solution set of the equation 2 -1 AT
9 3x+1 1 3x+1°
11 1
W {53 ) 1)
1 1
_L 1 9
2 {-3) @ {52
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Use this space for
16 Savannah just got contact lenses. Her doctor said she can wear them computations.

2 hours the first day, and can then increase the length of time by
30 minutes each day. If this pattern continues, which formula would
not be appropriate to determine the length of time, in either minutes
or hours, she could wear her contact lenses on the nth day?

(1) a; = 120 (3) a; =2
a, =a, -1+ 30 a, =a, 1+ 0.5
(2) a, =90 + 30n 4) a, = 2.5+ 0.5n

17 If f(x) = a* where a > 1, then the inverse of the function is
(1) £ 'x) =log, a (3) £ '(x) = log, x
(2) f_l(x) = alog x (4) f_l(x) = xloga
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Use this space for
18 Kelly-Ann has $20,000 to invest. She puts half of the money into computations.

an account that grows at an annual rate of 0.9% compounded
monthly. At the same time, she puts the other half of the money into
an account that grows continuously at an annual rate of 0.8%.
Which function represents the value of Kelly-Ann’s investments
after ¢ years?

(1) fit) = 10,000(1.9)" + 10,000¢""

(2) fit) = 10,000(1.009)" + 10,000"-20%
(3) fit) = 10,000(1.075)"* + 10,0006
(4) f(t) (

Sl
4) flt) = 10,000(1.00075)"*" + 10,000¢" 005

t

GO RIGHT ON TO THE NEXT PAGE =»
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19 Which graph represents a polynomial function that contains
2 + 2¢ + 1 as a factor?

y y

A

»
>

4 4

A
I
N
\J
x
A
I
P
\J
x

—4 —4
] Y
(1) (3)
y y
A A
4 4
2 2
< >X < >X
! T2
—4 —4
Y 7
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Use this space for

20 Sodium iodide-131, used to treat certain medical conditions, has a computations.

half-life of 1.8 hours. The data table below shows the amount of

sodium iodide-131, rounded to the nearest thousandth, as the dose
fades over time.

Number of
Half Lives 1 2 3 4 0
Amount of
Sodium 139.000 | 69.500 | 34.750 | 17.375 8.688
lodide-131

What approximate amount of sodium iodide-131 will remain in the
body after 18 hours?

(1) 0.001 (3) 0.271
(2) 0.136 (4) 0.543
Algebra II - January '19 15
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-4
21 Which expression(s) are equivalent to * 2 * , where x # 07
X9 oqr X% gl 3
2 2 2 2
(1) II, only (3) II and III
(2) Tand II (4) I, II, and III

Algebra II - January ‘19 16

Use this space for
computations.



22 Consid — 4,2 _ : Use this space for
onsider f(x) = 4x~ + 6x — 3, and p(x) defined by the graph below. computations.

—6y

The difference between the values of the maximum of p and
minimum of f is

(1) 0.25 (3) 3.25
(2) 1.25 (4) 10.25
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Use this space for
23 The scores on a mathematics college-entry exam are normally computations.

distributed with a mean of 68 and standard deviation 7.2. Students
scoring higher than one standard deviation above the mean will not
be enrolled in the mathematics tutoring program. How many of the
750 incoming students can be expected to be enrolled in the tutoring

program?
(1) 631 (3) 238
(2) 512 (4) 119
24 How many solutions exist for ; 1 5 = —3x—2/+5°?
— X
(1) 1 (3) 3
(2) 2 (4) 4
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Part 11

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

3.2 5 -1 2
x P— P——
25 Justity why ﬁ is equivalent to x12y3 using properties of rational exponents,
Yy

where x # 0 and y # 0.

Work space for question 25 is continued on the next page.
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Question 25 continued
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26 The zeros of a quartic polynomial function are 2, —2, 4, and —4. Use the zeros to construct a
possible sketch of the function, on the set of axes on the next page.

The set of axes for question 26 is on the next page.
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Question 26 continued

A
\
X
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27 Erin and Christa were working on cubing binomials for math homework. Erin believed they could
save time with a shortcut. She wrote down the rule below for Christa to follow.

(@+b)°’=d +0b°

Does Erin’s shortcut always work? Justify your result algebraically.

Work space for question 27 is continued on the next page.
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Question 27 continued
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28 The probability that a resident of a housing community opposes spending money for community
improvement on plumbing issues is 0.8. The probability that a resident favors spending money
on improving walkways given that the resident opposes spending money on plumbing issues is
0.85. Determine the probability that a randomly selected resident opposes spending money on
plumbing issues and favors spending money on walkways.

Work space for question 28 is continued on the next page.
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Question 28 continued
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29 Rowan is training to run in a race. He runs 15 miles in the first week, and each week following,
he runs 3% more than the week before. Using a geometric series formula, find the total number
of miles Rowan runs over the first ten weeks of training, rounded to the nearest thousandth.

Work space for question 29 is continued on the next page.
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Question 29 continued
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30 The average monthly high temperature in Buffalo, in degrees Fahrenheit, can be modeled by the
tunction B(¢) = 25.29sin(0.4895¢ — 1.9752) + 55.2877, where ¢ is the month number (January = 1).
State, to the nearest tenth, the average monthly rate of temperature change between August and
November.

Explain its meaning in the given context.
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31]%ﬂntb4(t
of t.

+

7

) is located in the second quadrant on the unit circle. Determine the exact value
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32 On the grid below, graph the function y = logs(x — 3) + 1

> <

A
Y
X

Work space for question 32 is continued on the next page.
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Question 32 continued
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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 Solve the following system of equations algebraically for all values of @, b, and c.

a+ 4b + 6¢ = 23
a+2b+c=2
6b + 2¢c =a + 14

Work space for question 33 is continued on the next page.
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Question 33 continued
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34 Given a(x) = x* + 2> + 4x — 10 and b(x) = x + 2, determine alx) in the form ¢g(x) +

Algebra II - January '19

36

b(x) b(x)

Question 34 is continued on the next page.




Question 34 continued

Is b(x) a factor of a(x)? Explain.
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statistics are shown below.

35 A radio station claims to its advertisers that the mean number of minutes commuters listen to the
station is 30. The station conducted a survey of 500 of their listeners who commute. The sample

29.11

x|

20.718

A simulation was run 1000 times based upon the
simulation appear below.

results of the survey. The results of the

401

.
.
.
LA J
* o
¢ * 9
& & &
[ ] . ® @ .
. L . & @ .
30 1 . " ® ® e 2 o
. . &% & & L d
.o see o0 » &+ & @
e * 656 ¢ » 5 @ -
®8 & 008 85 & & & @
% & S6% &% & ¢ L3
8¢ ® 0% 5% & 5 L]
. . .
201 :

Frequency

*
L Ld
[ o .
. e e .
10- . sees een o oo
e oo snses ee
e oo GOBINOINOINIEDNS VOEDS B9
ene oo OB 000000800 04800 048 ¢

L E bbbl ettt ittt
PSR PSESPVGICIIOROIGEBIOIGDISIRETRS
L 4.4

samples = 1000
mean = 29.101
SD =0.934

LL) L

27.0 28.0 29.0

Time
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Question 35 is continued on the next page.




Question 35 continued

Based on the simulation results, is the claim that commuters listen to the station on average
30 minutes plausible? Explain your response including an interval containing the middle 95% of
the data, rounded to the nearest hundredth.

Algebra II - January ‘19 39 [OVER]




36 Solve the given equation algebraically for all values of «.

3\/;—2x=—5

Work space for question 36 is continued on the next page.
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Question 36 continued
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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 Tony is evaluating his retirement savings. He currently has $318,000 in his account, which earns
an interest rate of 7% compounded annually. He wants to determine how much he will have in
the account in the future, even if he makes no additional contributions to the account.

Write a function, A(t), to represent the amount of money that will be in his account in ¢ years.

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

Graph A(t) where 0 <t < 20 on the set of axes below.
A(t)

A

>1
Question 37 is continued on the next page.
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Question 37 continued

Tony’s goal is to save $1,000,000. Determine algebraically, to the nearest year, how many years it
will take for him to achieve his goal.

Question 37 is continued on the next page.

Algebra II - January '19 44




Question 37 continued

Explain how your graph of A(¢) contirms your answer.
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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 5 5 o
Triangle A 2 bh Theorem a* + b” =c
' [12
Parallelogram A = bh Quadratic x = —b £ Nb~ — dac
Formula %2
Circle A = mur ’g;gﬁglitelc a,=a,+ (n—1)d
: Geometric a1
Circle C =ndorC = 2nr a, = ar
Sequence n
: a. — ar"
General Prisms | V = Bh Ge(?metrlc S, = —1— wherer # 1
Series 1—r
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The Reference Sheet is continued on the next page.
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Reference Sheet — concluded

Cylinder mrZh
Sphere % S
1 _ o
Cone S h
) 1
Pyramid 3 Bh

Algebra II - January '19

Radians 1 radian = % degrees

i .
Degrees 1 degree = 150 radians
Exponential Kt —

A=At~ +B
Growth/Decay 0 0
Printed on Recycled Paper
50
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