MATHEMATICS B

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

MATHEMATICS B

Thursday, June 14, 2007 — 1:15 to 4:15 p.m., only

Print Your Name: | §’)’ {,U{_/ gi LO}

'. Prigt Yo.ur Schdol’s Nam'e: H S F; Yy C{l/)' } [) g }V{'§

Print 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 I. Fold the last page

along the perforations and, slowly and carefu]ly, tear off the answer sheet. Then fill
in the heading of your answer sheet.

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 pencil.

The formulas that you may need to answer some questions in this examination are
found on page 23. This sheet is perforated so you may remove it from this booklet.

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 multiple-choice
questions on the separate answer sheet. Write your answers to the questions in
Parts II, III, and IV directly in this booklet. Clearly indicate the necessary steps,
including appropriate formula substitutions, diagrams, graphs, charts, etc.

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, a straightédge (ruler), and a compass 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 commumcatlons 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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Partl

* Answer all estums 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. - []

| | . Use this space for
1 The accompan}mg graph represents the equatmn y = f(x) | | " computations.

]«L Hﬁw&ﬂh OC F over

Which graph represents g(x), if g(x) = —f(x)?

y feéﬁWle" FO‘) ph;(/)’)
e c@ua/ls'g C)() .

gver He y-axis )5S yA
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2 During a single day at radio station WMZH, the probability that a
particular song is played is .38. Which expression represents the
probability that this song will be played on exactly 5 days out of 7 days?

Cx(.38)%(.62)° (3) ,P(.38)%(.62)
,C.(.38)5(.62)2 (4) (C,(.38)%(.62)2
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| ._ | |  Use this space for
3 Which equation is best represented by the accompanying graph? ~ computations.

»X

IR e v//’lxz, only Wﬁ”f’c ity

. as0.

4 Jack is planting a triangular rose garde'n.- The lengths of two sides of the
plot are 8 feet and 12 feet, and the angle between them is 87°. Which

expression could be used to find the area of this garden? /L é

(1) 8+ 12 « sin 87° (3) 3+8+12%cos87°

. L
(2) 8+ 12+ cos 8T° \(4)%08-12csin87° | . - %(57 ol § y]f7

5 What could be the approximate value of the correlatlon coefﬁclent for
the accompanying scatter plot?

1) ~0.85 - wew)c Covvelutio
)|=0.16 (‘4) 0.90)

n eﬂa/\ )Yt § Dﬁﬁg
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Use this space for

6 What is one solutlon of the accompanying system of equations? | computatmns
y=—a2+5 .)(x)r/rdf D
y=-05x2+3 Usle/ 5 ’

o - 3
(1) (35) G (=21 ' "XH—G O.5x +3

@ 03 (9 03) - 9X%+9 5 % Wjﬁ

- Iy A /yo;;la -

_ . 5 o (-)t1S
D e aars /X*B/’?;L Ty )

7 Which mequahty is represented by the accompanymg graph? .

-7 -6-3-101 3 5§ 7

o |+ 2l 3) |x - 1]<5 A”r37lor)(f’3 L- -l
@|x+3|22 4) |x - 5|22 )(Z,"" e /\/ é ’_5 I

8 The volume of a soap bubble is represented by the equatlon
V =0.094VA%, where A represents the surface area of the bubble - 0 Oq L/«
Which expressmn is also equwalent to V? '-

| o 3/
@)0()94“42 (3) 0.094A8 | [/ 0.049 YA />

(2) 0094A3 (4) (0.094A3%)

i) VED R
er) e %

-3
9 The fraction £ is equivalent to

(1) 346 +3 36 +3

(2) 36 - 3 (4) 3‘/‘_‘5“‘3
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| | ._ Use this space for
10 A functlon f, is defined by the set {(2,3), (4,7), (-1,5)}. If fis reflected computatmns
in the line y = x, which point will be in the reflection? |

(5.—1) (3) 1,-5)

R RE S R RS /f}\L ),(/(4,(;& mon W‘JL /M()/
' ot £ %13)23 (7,8) (5,) )}

11 Which equatlon is ﬁepresented by the accompanylng graph‘p

12 VVhlch expressmn is in sunplest form? (

. %% -4
(Ux_z' “{,’ R %

xz?;-g | | NE x® -6x+9 (2(’3) 3)(_’;
T o

is équivalent to
g .

, - 7 =
2))-3 (4) -3 A h o 3
x -
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Use this space for

14 The exprés'sion 1 +\[§ + i‘)’[i’; is equivalent to - | - - computations.
. 3 | . o | |
. 2 C(3) un
| n=1 | - =1

e N 1
(2) Znn | .Znn
| n=0l o n=1

15 Which set of ordered pairs does not represent a function? - | - |
{(3,-2), (-2,3), (4,-1), (-1,4)} - . ) 9 6 e ]

) {(3,-2), (4,-3), (5,-4), (6,~5)} I Y | o

(4) {(3,-2), (5,-2), (4,-2), (-1,-2)] ;,M Ver ‘(Lj (,A/) / A //L—CS’f . |

16 Cerise waters her lawn with a sprinkler that sprays water in a circular
~ pattern at a distance of 15 feet from the sprinkler. The sprinkler head
rotates through an angle of 300°, as shown by the shaded area in the

accompanying diagram. | | . A B ﬂ\j/ N

Sprinkier head

What is the area of the lawn, to the nearest square foot, that receives
water from this sprinkler? | |
(1) 79 - @589 |
@e (@707

17 Which number is the discriminant of a quadratiéfémaiiation whose roots
are real, unequal, and irrational? |
(1) 0 €quel @
(2) =5 jmag,hary - (4) 4 n/[;wm«]

‘Math. B - June 07 | - [6]



Use this space for

18 The formula S = 2 Wt + 273 is used to determine the speed of sound, computations.
S, in meters per second, near Earth’s surface, where t is the surface |
temperature, in degrees Celsms Which graph best represents this
fu:nctlon‘p - | ' -

W
. *-CD

Y Y
(1) (3)
S S

A

19 If 2 +i and 2 — i are the roots of the equation x — 4x +e = what is - [ ) ¥ ) O
| the value-of c? X’ -1 (X 2 ¢

g5 ' 3 4 X X 2-t X”rlx’r%'iijr
| | X’l'(”o X’Q*L'D' /g{}%,il;—o

. |
20 The expression sin A + <22 A s equivalent to ‘ | -
~ sinA | B "lf’x ]L L -

(1) 1 (3) sec A

(2) sinA | cscA R X} L{X }’U’ é)) é

sinA+ cos A C@meﬂecnm)m/ﬁf' X Yy 5 =0
sin A )s sn A

1 |
sin A 08 A | soh At ces 4—- ], €ScA
Math. B - June *07 3 jn )q + {)V] ‘)4 [7] §) Y)/Q §1 n/q [OVER]




Part II

 Answerall questions in this art Each correct answer will receive 2 credlts. Clearl mdlcate the
necessary steps , including approprlate formula substitutions, diagrams, graphs, charts etc. For all
questions in this part, a correct numerical answer w1th no work shown will receive only 1 credit. [12]

— " . , L " - - - T ———

| 21 A population of wolves in a county is represented by the equation
P(¢) = 80(0.98)", where ¢ is the number of years since 1998. Predict the
number of wolves in the population in the year 2008. .

200% -1998 =10

p(10) 30 (0.98) "4 £

22 The accompanying table shows the enrollment of a preschoel from
1980 through 2000. Write a linear regressmn equatlon to model the

data in the table
vear () | Enroltment (y)
1980 | = 14 |
1985 20
1990 | @ 22
1995 28
2000 37

pom——

% /08 x - 2135

L

Math. B - June 07 | o | [8] .



23 In the accompanying dlagram of circle O chords AB and CD |
© intersect at E. If AE = 3, EB 4 CE x, and ED x - 4 what is the'- |
~ value c:)fac'p | .

: Su)és)mﬁ/f))’lj/ “‘)\

L results
/)%ﬂwc /ez/z; Oh
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.| 24 Denise is designing a storage box in the shape of a cube. Each side
of the box has a length of 10 inches. She needs more room and
decides to construct a larger box in the shape of a cube with a volume
of 2,000 cubic inches. By how many inches, to the nearest tenth,
 should she increase the length of each side of the original box?

F10)’= oo - ;
‘ (i; No)-: Y2000 rate cobic root ot each s

[ X~2.6

\_,_J_

{25 If f(x) = log, x and g(x) = 2+2 + 14, determine the value of (f ° g)(5).

9(5)-2(5)" D464

.

NOREAAND
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26 On a stamp honormg the German mathematician Carl Gauss, several
complex numbers appear. The accompanying graph shows two of these
numbers. Express the sum of these numbers in a + bi form.

Imaginary
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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

questlons in this part, a correct numerical answer with no work shown will receive only 1 credit. [24]

1 o7 1f 3x2 - 27 X2 —Tx +12 find £ _
; f(x) 18730 and glx) = RIS ind f(x) + g(x) for al

values of x for which the expression is defined and express your
answer in simplest form. |

Math. B - June 07 . | [12]



| 28 In the accompanying diagram of a streetlight, the light is attached to
a pole at R and supported by a brace, PQ RQ 10 feet, RP = 6 feet :

ZPRQ is an obtuse angle, and mZPQR = 30.
~ Find the length of the brace, PQ, to the nearest foOt.

6 ft
A
e

\

56?";:7 LA/\,J 0\(‘ Smf}

10 ft
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| 29 Conant High School has 17 students on its championship bowling team.
~ Each student bowled one game. The scores are listed in the accompa-
~ nying table. o | |

;;ra, (x)| Frequency (f)
140 | 4

[ 125 |
I———
150
160 |
170 .] __
180

194 '

i

(I

—

Find, to the nearest tenth, the population standard deviation of these

scores. /é &, | .

%

How many of the scores fall within'one standard deviation of the mean?

The pefovant rangt is )y6.§ -

.
!

5.7

(en scoves Fall within Fhis range.

~ Math. B - June '07 \ N [14]




| 30 Alandscape architect is working on the plans for a new horse farm. He
is laying out the exercise ring and racetrack on the accompanying graph. -
The location of the circular exercise ring, with point R as its center, has

already been plotted.

o \\
.\. } )’*‘:L}
/

W 16 18 20 22 24 26

N

The equation of the outside edge of the racetrack is x + y

144 .‘
Sketch the out31de edge of the racetrack on the gray L

 The Semi maPY Fhe semi MNOY
Ax)s 35 I axis 15

ExercEe\ fifg /”' B C@ﬂ%‘e}/ CZO,

Write an equation that represents the out51de edge of the exercise (X 2.0) ‘}" (/ 8) ) é’

Math. B - June ’07

[OVER]



31 The average annual snowfall in a certain region is modeled by the
function -S(t) = 20+ 10 cos (%t) where S represeﬂts the annual snow-

fall, in inches, and ¢ represents the number of years since 1970.
What is the minimum annual snowfall, in inches, for this region?

In which years between 1970 and 2000 did the minimum amount of
snow fall? [The use of the grid on the next page is optional.]

of the cosimt fonction /'S (0)))

11 10 wprsents . positne vertical shiet of
1D, ¢ the y-inpercept @S (0) 30).

The minivvm s | O

S
— :]z_\’{:/ﬂ/ ...2../&:37}/ /@%,gﬁ:}&
e - TS s
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1 Question 31 continued

Aveyage Armva Cnowﬁv// .
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32 The path of a rocket fired during a fireworks dlsplay is given by the

equation s(t) = 64t — 16¢2, where t is the time, in seconds, and s is the
height, in feet. |

 What is the maximum height, in feet, the rocket will reach?

In how many seconds will the rocket hit the ground? [The use of the grid
on the next page is optional.]

Axis of Symetry .
X - b -‘-éV 2 5€c0)7¢05

24 JLC"/Q R -
Y L G(2)-16 LY) "E 7 ﬁ‘le’fj

f}\’; ﬁrvvn/[ 4/’2’ ’/'LC 7}/00)2/[ yh 5660)7/&
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| Question 32 continued
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Part IV

Answer all questions in this part. Each correct answer will receive 6 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. [12]

33 Given: quadrilateral ABCD with vertices A(-2,2), B(8,—4), C(6,-10),
and D(—4,-4). . State the coordinates of A’B'C’D’ the image of
quadrilateral ABCD under a dilation of factor . Prove that A’'B’C’D’

is a parallelogram. [The use of the grid on the next page is optional. ]

’ﬂu& GOOVAMMLeg o€ ABCD art
AL, B2, CG39), DL, A

- Math. B - June *07 [20]



" - | Question 33 continued

Opposi te ssdes lmvf equal slopt. .
/f{ﬂir& Fove oppos,h, ?JAQ_Q/? art ﬁﬂ,}ra ol and

ABCY is o pare a/ogmm

lope o€ AT® s T TS 5/@& of G'C'is s
| _ | ) v /(9:2
| /O/ﬂ of C'D s § ((ol)) -’52_, p/}*é- 610 A D!S T
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34 A jet is flying at a speed of 526 miles per hour. The pilot encounters
turbulence due to a 50-mile-per-hour wind blowing at an angle of 47°,
as shown in the accompanymg diagram.

" 526
o /19T o~ % | O
%Q@Qe ~ ﬁew-}. =) };3

526 mph

Find the resultant speed of the jet, to the nearest tenth of a mile o
hour.

Use this answer to find the measure of the angle between the resultant
tforce and the wind vector, to the nearest tenth of a degree.

| oW of @5})’)@5

(? TLC - Abe cos ﬂ .
. SOR TS I6? ;l(,SO) LS}e) (os

Josed
0\ M La,w ok Jihes

- sk, 943
7’))49 7 4 /35’
3’)}7 @ 2 ,6?5

Dz 433
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