~ MATHEMATICS B

The University‘of the State of NeW York
REGENTS HIGH SCHOOL EXAMINATION

Tuesday, June 23, 2009 — 1:15 to 4:15 p.m., only

Print Your Name: H ) CT{\)C | C; bo )

Print Your Sehool’s Name: | \) M A p’ e Y"?/ :

Print ya your name and the name of your school in the boxes above. Then turn to
the last page of this booklet, which is the answer sheet for Part 1. 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. S

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. Write all your work in pen,
except graphs and drawings, which should be done in pencll SR -

The formulas that you may need to answer some questions in thlS exammatlon are
found on page 23. This sheet is perforated SO you may remove it from this booldet

This examination has four parts, with a total of 34 questions. You must answer
all questions in this examination. Write your answers to the Part I multlple-—chome o
‘questions on the separate answer sheet. Write your answers to the questions in
~ Parts IL, III, and IV directly in this booklet. Clearly indicate the necessary steps
-”'"meludmg approprlate formula substltutlons, diagrams, graphs, charts, etc.

- When you have completed the examination, you must sign the statement prmted
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.

Notlce

A graphlng calculator, a stralghtedge (ruler), and a compass must be avallahle for you
to use while takmg this exalmnatlon :

The use of any commumcatlons device is strictly prohibited when taking this
examination. If you use any communications device, no matter how briefly, your
exammatlon 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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Part 1

Answer all 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. [40]

~ Use this space for

1 The number of degrees equal to _g-m: radians is | - computations.
) | | | N
(1) 45 5/5 100
(2) 90 7 -

2 The accompanying graph shows the curves of best fit fo'r. data

points comparing temperature to altitude in four d1fferent regions, -
represented by the relations A, B, C, and D.

Altitude (km)

| | | &4 o l (— r
—50 —40 -30 20 -10 0 10 20 30 40 50 .
| | Temperature (°C) o

Whlch relation is not a functlon'r’ |

Q) C
(4) D

3
3 What is the value of 2 @ -k?2?
k=1 . |

P
K
Q S ——
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| Usé this space for

,- . | | - o computations.
4 Ifsin x = -—L, a = 0, which statement must be true? - comp

(3) secx =a

1 | 1
- (4) sgc_xa p

5+\E

5 The expression is equivalent to
| P 5-v7 o

.. o ShT S‘H“ A5 Fief7 77
W 16 + 5V7 ) 16 - 5\7T
| ( 16 16 g r § -}-qr‘ 2,5 7
TN 16+57 (4) 16-57 |
©% = o sanporr
- . ' Ly
6 Wl}llen the sum of -4 + 8i and 2 9i is graphed, in which quadrant does | ‘ | ; ‘%5 7
it lie? - D 7
oW  @m T Yr% S
o @n @) IV Q % B O
. e Ll
7 What is the solution of the 1nequallty |2¢ - 5|<19 * 2')(7__, 5‘ 2 l -. o - 20X -‘§>, }
| x<3 B B)x>-3 o
@2<x<3 | 4 xs20rx 23 | «l){’ié | 2X> g

'8 Point A(1,0) is a pomt on the graph of the equation y = x* - 4x + 3.
- When point A is reflected across the axis of symmetry, what are the

coordinates of its image, point A"? Q XS 0 F 5)7{"1 mefry

(1) (-1,2)
X - 7 ;

() (0,3)
' ;m)

" Math. B~ June’09 - - [3] - | . [OVER]



9 The accomplarrymg diagram represents the brologlcal process of cell_ -

division.

(o Jo) 0000
@—-—»ee-»—» SS5oke
t=0 t=1 t

If this process continues, whrch expressron best represents the number
of cells at any time, ¢?

(1) t + 2
(2) 2t

(3). £2

@)z

10 The roots of the equation ¥ - 5x + 1 = 0 are

(1) real, rational, and unequal
% real, rational, and equal

real, irrational, and unequal
(4) imaginary

(»-@1 YO0
FER 94

11 Using a drawing program, a computer graphlcs designer constructs a
circle on a coordinate plane on her computer screen. She determines

that the equation of the circle’s graph is (x ~ 3)% + (y + 2)* = 36. She B
then dilates the circle with the transformation D,. After this transfor- o

‘mation, what is the center of the new circle?

(1) (6,-5) @ ©,-6)

(2) (-6.,5) (4) (-9,6)

G %

(1) a2 2 (3) -ab®
n ]

(2) -ab* (4)) —1
b4

~ Math. B - June 09 - (4]
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12 Which expression is equivalent to b2 | 2 = (g 6 | S

‘Use this space for
- computations.




B T R AP \ Use this space for
13 The accompanying graph shows the average daily readership,in eomputations.
thousands, of the newspaper “El Diario La Prensa.”

3001
250 1 /\/

Readership
(in thousands)

A

Fall Spr Fall Spr Fall Spr
01 02 ‘02 ‘03 ‘03 ‘04

Time of Year

Which type of function best represents this graph?

(1) exponential @ trigonometric
(2) logarithmic (4) quadratic

sin 2A

14 The expression % cos A is equivalent to Z S’)hv/‘)* — 5 5) )’]A .
| - DT |
(1) cos A / sin A 4

(2) tan A (4)- sin A

15 What is the solutlon set of the equation y = 2 + \/ y" -127

@ o A «/' %)~
(y- ol)?“ y* -l

f"«—*%’)f%‘% y/x

16 What is the third term in the expansion of (2x - 3) 59 . e
(1) -1080x2 @ 72003 Z/); / é
(2) —720x3 1080x3 )/ i l‘f
nsb ' ( N3 )3—
. G (@) (3

X p - Gx 9
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17 Thé accompanym -table_shows:the scores on a classroom test. <~
100 | 7
90 | 10
80 4
70 | 4

What is the populatlon standard deviation for this set of scores?

(3) 25
(4) 88

~ 18 The manager of Stuart Siding Company found that the number of
workers used to side a house varies inversely with the number of hours
needed to finish the job. If four workers can side the house in 48 hours,

how many hours will it take six Workers working at the same speed to

wih, = W})

do the same Job'p

@32 (342

(4) 72

“Math. B - June *09
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Use this space for
computations.




S | Use this space for
20 The Sea Dragon, a pendulum ride at an amusement park, moves from computations. '

its central p051t10n at rest accordlng to the trlgonometrlc functlonv- o
P(t) = ~10 sin (—é— t) where ¢ represents time, in seconds. How many we

seconds does it take the pendulum to complete one full cycle'P - -ﬁé |
3) 3 / FN A
(4) 10 /jenao’« 9” TR/

3
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Part II

Answer all questlons in tlus part. Each correct answer will receive 2 credits. Clearly indicate the
necessary steps including appropriate formula substitutions, diagrams, graphs, charts, etec. For all
questions in this part, a correct numerical answer with no work shown will receive only 1 credit. [12]

21 If f(x) =x2 + 4 and g(x) = 2x + 3, find f(g(-—-2)). _
)= 20613 - )
_ F(m]) 2 Z*))L ry > g

Math. B ~ June ’09 R | [8]



a_ . b

%Shﬁ gin 5

o . 7
b6 $inB
J0sin 5+ 3,

shb=- 4k

22 In AABC, sin A =0.6,a=10,and b = 7. Find sin B.

23 Solve algebraically for x: 93 =33 +1

* Math. B - June 09 - - 9]
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|24 The accompanying dlagram shows two lengths of wire attached toas wheel,
so that AB and AC are tangent to the wheel. 1f the major arc BC has a
measure of 220°, find the number of degrees in mZA.

B

220

Math. B - June *09 | | ' [10]



| 25 Solve for x: logg (x + 1) = -

@ |

Math. B - June 09
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26 The accompanying graph shows the relatlonshlp between the cooling = .
time of magma and the size of the crystals produced after a volcanic =~
eruption. On the same graph, sketch the inverse of thlS functlon S

Size of Crystals (mm)

R 5 3 4 5
Cooling Time of Magma (hr)

Math. B - June *09 [12]



 Part III

‘Answer all 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.  [24]

S

127 The number of newly reported crime cases in a county in New York
State is shown in the accompanying table. Write the linear regression
equation that represents this set of data'. '(Let_x = ( represent 1999.)-

Usmg this equatlon find the pro;ected number of 1 new cases for 2009,
rounded to the nearest whole number |

Year (x) New Cases N 91 ,
S )L 355 1YSTS
2000 | 457 | _ -

2001 | 369
2002 | 351

' /_3_,35- 5-( )%%75
z /03

—
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| 28 On the accompanying grid, graph and label AABC with vertices A(3, 1), -
B(0,4), and C(-5,3). On the same grid, graph and label AA"B"C" the

image of AABC after the transformation r. Ty. axis ° Ty =x

Adc oG] ol [693] F
A _

S~

w43 L vle) [ (3 Gg
o)

B 10,1314 o)l LB,

NN

TN
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1 29 Express in simplest form:

Ix -6

0%

X

A
2
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| he will tell the truth at most twwe out of the next five times. |

30 Dave does not tell the truth — of the time. Find the probablhty that o

: Math. B - June *09 | o ' [16] .




31 In the accompanying diagram, CD is an altitude of AABC. If CD =8,
mZA = 45, and m<£B = 30, find the perlmeter of AABC in smlplest
radical form.

'.Mafh. B - June 09 o | [17] | | - [OVER]



| 32 Solve the equation cos 6 = 2 + 3 cos 20 for all values of 0, to the BT,
nearest tenth of a degree, in the interval 0° =0< 360 - R

s -2 432 ®)
cos O 72t 6 COSLQ }

Math. B - June *09 : - [18]



Part IV
Answer all questions in this part. Each correct answer will receive 6 credits. Clearly indicate the

necessary steps, including appropriate formula substitutions, dlagrams graphs, charts, ete. For all
questlons in this part, a correct numerical answer with no work shown will receive only 1 credit. [12]

1 33 The accompanymg diagram shows a triangular plot of land located in
Moira’s garden.

Find the area of the plot of land, and round your answer to the neafest

hundred square feet ._ I
P XS 1125 #) )60 l} ;@ 3
G- Q10 A

HCY(MS ﬁ"/m"’ o
W)

{210(200 -760) (&?@-ﬁ $) (210-125)

: fpo-s0-75-55
qféé%?gab 5’;00
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and AC intersect at E

Prove: BE = CE |

34 In the accompanymg dlagram of circle O, AD is a diameter with AD
| parallel to chord BC, chords AB and CD are drawn, and chords BD

SAATEMENT

T aeasen

Uadmeﬁ}‘ﬂy’ AD /[OIWQ b @ Fivehn

Chmis HB a'ni CD
 hords BD and AC

i) '}ler&ﬂof at E
A8 2 DC
AB £ DC
LPBEA WLCE%D

/BAC £ £CDB

L

BEQCE

) Vertical ang Jes

j/m .| bnes v %ercep% congn)@mL avce |
D Cohﬁrufn’)' Oém@és /)’)7161’66’,0% c:.zshjyue:ﬁl ar.s

5 Iyseribed angles WWW;/M@
Sdmg arc art ca)ogmen/%
ABAEZ A CDE (D AAS

- (pcreTC
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