ALGEBRA 2/TRIGONOMETRY

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

ALGEBRA 2/TRIGONOMETRY

Tuesday, January 25, 2011 — 1:15 to 4:15 p.m., only

Student Name:

School Name:

Print your name and the name of your school on the lines above. Then turn to
the last page of this booklet, which is the answer sheet for Part I. Fold the last page
along the perforations and, slowly and carefully, tear off the answer sheet. Then fill
in the heading of your answer sheet.

This examination has four parts, with a total of 39 questions. You must answer
all questions in this examination. Write your answers to the Part I multiple-choice
questions on the separate answer sheet. Write your answers to the questions in
Parts II, III, and IV directly in this booklet. All work should be written in pen, except
graphs and drawings, which should be done in pencil. Clearly indicate the necessary
steps, including appropriate formula substitutions, diagrams, graphs, charts, etc.

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.

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

DO NOT OPEN THIS EXAMINATION BOOKLET UNTIL THE SIGNAL IS GIVEN.
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Part1

Answer all 27 questions in this part. Each correct answer will receive 2 credits. No partial credit
will be allowed. For each question, write on the separate answer sheet the numeral preceding the
word or expression that best completes the statement or answers the question. [54]

Use this space for
1 Which graph does not represent a function? computations.

y y

A A

A
\ 4
x

A
Y
x

A

Y
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2 The roots of the equation 2 — 10x + 25 = 0 are
(1) imaginary

(2) real and irrational
(3) real, rational, and equal
(4) real, rational, and unequal

Algebra 2/Trigonometry — January *11 [2]



3 Which values of x are solutions of the equation 13+ a2 — 2% =07

(1) 0,1,2 (3) 0,—1,2
(2) 0,1, -2 (4) 0, -1, -2
4 In the diagram below of a unit circle, the ordered pair (—g, —g)

represents the point where the terminal side of 6 intersects the unit

circle.
y
A

< ( \6 > X
(-5-5)
2’72

7

What is m2 0?

(1) 45 (3) 225

(2) 135 (4) 240
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Use this space for

5 What is the fifteenth term of the sequence 5, —10, 20, —40, 80, ... ? computations.
(1) —163,840 (3) 81,920
(2) —81,920 (4) 327,680

6 What is the solution set of the equation |4a + 6| — 4a = —10?

(1) # 3 {3]

@) (0] 4 {04

7 If sin A = 2 where 0° < A < 90°, what is the value of sin 2A?

3
2V5 45
2V5 45
(2) o (4) -5
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8 A dartboard is shown in the diagram below. The two lines intersect at the

center of the circle, and the central angle in sector 2 measures 2%

If darts thrown at this board are equally likely to land anywhere
on the board, what is the probability that a dart that hits the board will
land in either sector 1 or sector 3?

(1) (3)
(2) (4)

W~ O~
wWIDO DO

9 Iff(x) =22 — 5and g(x) = 6x, then g(f(x)) is equal to
(1) 6x3 — 30x (3) 36:2—5
(2) 612 — 30 (4) 2 +6x—5

10 Which arithmetic sequence has a common difference of 4?
(1) {0, 4n, 8n, 12n, .. .}
(2) {n,4n, 16n, 64n, ...}

3) m+1ln+5n+9n+13 ...}

(4) (n+4,n+16,n + 64, n + 256, ...}
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11 The conjugate of 7 — 5i is

(1) =7 —5i (3) 7—5i
(2) =7+ 5i (4) 7+ 5i

12 If sin_l(g) = A, then
A _5 s A =2
(1) sinA = 3 (3) cos A 3
9 o -8 . -8
(2) sin A = (4) cos A =

13 How many distinct triangles can be formed if mZA = 35,4 = 10, and

b =13?
(11 (3) 3
(2) 2 (4) 0
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Use this space for

14 When% 2 — ix — 4 is subtracted from ng — %x + 1, computations.
the difference is
(1) —x2+%x—5 (3) —x2—x-—3
(2) 2~ 2x+5 (4) 22 —x—3

15 The solution set of the inequality 12— 3x > 101is
(1) (x| —2<x<5) (3) {x]x < —2o0rx>5}
2) {x]0<x<3} (4) {x|x < —50rx>2}

16 If x2 + 2 = 6x is solved by completing the square, an intermediate

step would be
(1) x+32=7 (3) x =322 =11
(2) x—32=7 (4) (x — 6)2 =34

17 Three marbles are to be drawn at random, without replacement, from
a bag containing 15 red marbles, 10 blue marbles, and 5 white marbles.
Which expression can be used to calculate the probability of drawing
2 red marbles and 1 white marble from the bag?

15C2 " 5C1 15C2 * 5C
30C3 30P3

9 1509 5P 4 15F2 501

(2) =" (4) =—=5>—
30C3 s0F3
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18 The expression x_5 is equivalent to
o—
(1) = (3) s
1o
5—
(2) (4) -
W2

19 On January 1, a share of a certain stock cost $180. Each month
thereafter, the cost of a share of this stock decreased by one-third.
If x represents the time, in months, and y represents the cost of the
stock, in dollars, which graph best represents the cost of a share over

the following 5 months?

y
A
180L\\

y
A
180k
\‘\ \
100 N 100
\‘
\ C
N \\
20 h/ 20 "T
0 1 2 3 4 571 0o 1 2 3 4 5.

x X
1801\ 180 {\
100 \\ 100 [\

\\\ \\‘
N\ N\
20 \ 20
\ > \T\*‘ban-»)(
0 1 2 3 4 5 0 1 2 3 4 5
(2) (4)
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20 In the diagram below of right triangle J/TM, JT = 12, JM = 6, and
mZJMT = 90.

—
M T

What is the value of cot | ?

1 B (3) 3
@) 2 (4) 28

21 For which equation does the sum of the roots equal —3 and the
product of the roots equal 27

(1) 22+ 2x—3=0
(2) ¥2—=3%x+2=0

(3) 202+ 6x+4=0
(4) 222 —6x +4=0

22 The expression 2 4 4 equivalent to
Vx + 2
(1) M (3) 2Vx — 2
x—2
(2) E%E;fgibk;:j% (4) 24x + 2
x—4
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Use this space for

23 Which equation is sketched in the diagram below? computations.
y
1 ‘k 1
AR
< i i > X
—r T

AT E
1 " 1

(1) y = cscx (3) y = cotx

(2) y =secx (4) y = tanx

24 The expression log. (%) is equivalent to

1 1
M 4 (3) -1
(2) 2 4) —2

25 A four-digit serial number is to be created from the digits 0 through 9.
How many of these serial numbers can be created if 0 can not be the
first digit, no digit may be repeated, and the last digit must be 57?

(1) 448 (3) 2,240
(2) 504 (4) 2,520
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Use this space for
26 Which equation represents the circle shown in the graph below that computations.
passes through the point (0,—1)?

y
A
< > ~ »X
[ \
\ /
\/
(1) (x =3+ (y +4)?*=16
(2) (x =3+ (y +4)?*=18
(3) (x +3)2+ (y —4)? =16
(4) (x+3)*+ (y —4)?*=18

27 Which task is not a component of an observational study?
(1) The researcher decides who will make up the sample.
(2) The researcher analyzes the data received from the sample.

(3) The researcher gathers data from the sample, using surveys or
taking measurements.

(4) The researcher divides the sample into two groups, with one
group acting as a control group.
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Part I1

Answer all 8 questions in this part. Each correct answer will receive 2 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. 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]

28 Solve algebraically for x: 162 +3 = g4x + 2
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29 Find, to the nearest tenth of a degree, the angle whose measure is 2.5 radians.

30 For a given set of rectangles, the length is inversely proportional to the width. In one of these
rectangles, the length is 12 and the width is 6. For this set of rectangles, calculate the width of a
rectangle whose length is 9.
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5
31 Evaluate: 10 + 2, (n3 — 1)

n=1
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32 The graph below represents the function y = f(x).

y
A

State the domain and range of this function.
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33 Express

in simplest radical form.
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34 Assume that the ages of first-year college students are normally distributed with a mean of 19 years
and standard deviation of 1 year.

To the nearest integer, find the percentage of first-year college students who are between the ages
of 18 years and 20 years, inclusive.

To the nearest integer, find the percentage of first-year college students who are 20 years old
or older.
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35 Starting with sin?A + cos2A = 1, derive the formula tan?A + 1 = sec?A.
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Part 111

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. 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. [12]

36 Write the binomial expansion of (2x — 1P asa polynomial in simplest form.
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37 In AABC, mZA = 32,a = 12, and b = 10. Find the measures of the missing angles and side of
AABC. Round each measure to the nearest tenth.
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38 The probability that the Stormville Sluggers will win a baseball game is 2 Determine the probability,
to the nearest thousandth, that the Stormville Sluggers will win at least 6 of their next 8§ games.
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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.

A correct numerical answer with no work shown will receive only 1 credit. The answer should
be written in pen. [6]

39 The temperature, T, of a given cup of hot chocolate after it has been cooling for ¢ minutes can best
be modeled by the function below, where T is the temperature of the room and k is a constant.

In(T — T,) = —kt + 4.718

A cup of hot chocolate is placed in a room that has a temperature of 68°. After 3 minutes, the
temperature of the hot chocolate is 150°. Compute the value of k to the nearest thousandth.
[Only an algebraic solution can receive full credit. |

Using this value of k, find the temperature, T, of this cup of hot chocolate if it has been
sitting in this room for a total of 10 minutes. Express your answer to the nearest degree.
[Only an algebraic solution can receive full credit. ]
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Reference Sheet

Area of a Triangle

KzlabsinC
2

Functions of the Sum of Two Angles

sin (4 + B) =sin A cos B+ cos Asin B
cos (A + B) = cos A cos B—sin A sin B
tan A + tan B
—tan 4 tan B

tan(A+B)=1

Functions of the Difference of Two Angles
sin (A — B) = sin A cos B—cos A sin B
cos (A — B) = cos A cos B+ sin 4 sin B

tan 4 —tan B

tan (4 - B) = 1 +tan 4 tan B

Law of Sines
a _ b _ ¢
simd sinB sinC

Sum of a Finite Arithmetic Series
o n(al + an)
ne 2

Binomial Theorem

Law of Cosines
a?=b%+c¢?>-2bccos A

Functions of the Double Angle
sin2A4 = 2sin A cos A

cos 24 = cos®> A —sin®> 4
cos2A4 =2cos?4—1

cos24 =1-2sin>4

2tan A

tan24 = =——“— <
1 —tan? 4

Functions of the Half Angle

1—cos 4
2

cos L 4 = I L*cos4
2 2

tan L g =y L=Cosd
2 1 +cos 4

sinlA =+
2

Sum of a Finite Geometric Series
Ca(1-r")
1y

n

(a + by' = ,Coa™® + ,Cia"'b' + ,Coa"2b* + ... + ,C,a'b"

(@+byr =2, Coa b
r=0

Normal Curve

Standard Deviation

7N

15.0%

0.1% 0.5%

19.1%[19.1%

15.0%

-3 25 -2 -15 -1 -05
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Scrap Graph Paper — This sheet will not be scored.
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The University of the State of New York
REGENTS HIGH SCHOOL EXAMINATION

ALGEBRA 2/TRIGONOMETRY

Tuesday, January 25, 2011 — 1:15 to 4:15 p.m., only

ANSWER SHEET

Student . ....ov ittt e e e e e e Sex: U Male O Female Grade ......

Teacher . ..o ittt et e et e ettt School .......iiiiiiiiiiiiiiinn..

Your answers to Part I should be recorded on this answer sheet.
Part 1

Answer all 27 questions in this part.

1o 8 15 oo 22 oo
2 9 L 16 ... o 23
3 o 10 ..o 17 oo 24 oo
4 o 11 .o 18 oo 25
5 12 .o 19 oo 26 ..
6 .. 13 .o 20 L 27T o
T 14 ..o oL 21 oo

Your answers for Parts II, III, and IV should be written in the test booklet.
The declaration below must be signed when you have completed the examination.

I do hereby affirm, at the close of this examination, that I had no unlawful knowledge of the questions or answers prior to the
examination and that I have neither given nor received assistance in answering any of the questions during the examination.

Signature

Algebra 2/Trigonometry — January *11 [27]



ALGEBRA 2/TRIGONOMETRY

Rater’s/Scorer’s Name
(minimum of three)
ALGEBRA 2/TRIGONOMETRY
Question | Mximum | Gredts | RatersiScorer's

Partl 1-27 54
Partll 28 2
29 2

30 2

31 2

32 2

33 2

34 2

35 2

Partlll 36 4
37 4

38 4

PartlV 39 6
e | as

Total Raw Checked by Scale Score
Score (from conversion chart)

Printed on Recycled Paper

Algebra 2/Trigonometry — January *11 [28] Adld WONOE)IH_L/Z vd4d4 E)-IV

EXEYE RUET A

EXEYE RUEN A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (prepress tn)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


