MATHEMATICS B

The University of the State of New York

REGENTS HIGH SCHOOL EXAMINATION

Print Your Name:

Print Your School’s Name:

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 carefully, 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 1 pen,
except graphs and drawings, which should be done in pencﬂ | | |

The formulas that you may need to answer some questmns in thls exammatmn are
found on page 19. This sheet is perforated so you may remove it from thls 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 step';
including appropriate formula substitutions, diagrams, graphs, charts, etc.

When you have completed the examination, you must sign the statement pﬂnted
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 straightedge (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 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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Part I

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 If Vvx — 4 =7, what is the value of x? P

(1) 11 45 )( f, I_{; f | computations.
(2) 18 (1) 53 _
X5

2 The coordinates of AABC are A(1,1), B(2,3), and C(3,1). If AA'B'C’ is '\ N }
the result of the transformation D, o then AA'B'C' is

yams’ /‘ﬁ’fd[{jU}fL
Jsimilar to AABC - (3) a right triangle ' Nm inS bhe, SAME

congruent to AABC ~ (4) an equilateral triangle ﬂ F %/(}/’ L Yﬂ 1[7 o %M )

6 ﬁ/
3 What is the value of 3 2 *g‘ AN - .
2 A ) M-
(1) 10 (3) 30 .y
(2) 13 (4) 60 G 12—
4 Y2
5 [§j y -
6 “C-)} > , )OX } 27

4 An equatlon of a parabola that has x = -2 as its axis of symmetry is

)( " 90 . b))

5 What is the solutlon set for the equation |3 - 2x| = 5?7 3 ")”X 5. \ } "’02)( z ""S
1) {-1,4) (3) {-1) | %
(2) {1,-4) (4) 4]

6 A central angle of T T radians intercepts an arc whose degree measure is -

(1) 48 (3) 96

2) 72 W E

Math. B ~ Jan. ’10 | [2]



| Use this space for
7 Hcos20 =1, avalueof Ois computations.
(1) 45°

2000 (@) 270

8 If cos x = 0.7 and csc x > 0, the terminal side of angle x is located in
Quadrant Sinx>0

(3) III
(4) IV

9 The graph of the equation xy = 12 is best described as

(1) a circle

) an ellipse
(2) two lines

Y a hyperbola

10 The image of function f(x) is found by mapping each point on the
function (x,y) to the point (y, This image is a reflection of f(x) in

(1) the x-axis /the line whose equation isy =x
(2) the y-axis (4) the line whose equation is y = —x

11 What is the inverse of the function y = 3x - 27 AV } (7)2/
| x =9 X - y Ve

(1) y = ~3x +2 (3) y =3 U
\@y = £1= (@) 3y=2 Xt~ X /.

5

12 Which equation represents the circle whose center is (3,~1) and whose

radius is \/g I
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13 Which expreSsion is equivalent to z - x2 P
ro-y
1 1
(1) -
x -y X+ y
-1 -1
(2) —
X — y X + y

14 Iflog x = 3 log a - log b, then x is equal to

(1) sa (3) 3a-b
b
7T 3 ;
{Ngf A (4) a°-b

15 Which expression is equivalent to b in the equation V = a*b

Ly i

( (I} Vli (3) —Y;—— \) Ay l?! A
N a yﬁ - C{ -
(2) -27 (4) ;‘.’é_ PRTRE
xjé
~
T

16 In the binomial expansion of (x + y)®, what is the coefficient of the term
containing x3y5 P

(1) 15
(2) 28

..

17 1f R is inversely proportional to A, and R = 4 when A = 100, what is the
value of R when A = 2507

Math. B - Jan. 10 [4]
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Use this space for
18 It mZA = 35,b = 3, and a = 4, how many dlfferent trlangles can be

computaﬁons,

constructed?

(1) No triangles can be constructed.
(2) two triangles

3] one right triangle, only
)} one obtuse triangle, only

19 In a right triangle where one of the angles measures 30°, what is the

ratio of the length of the side opposite the 30° angle to the length of
the side opposite the 90° angle?

'x
1) 12 3) 13 e 2
) 4) 1: \/—?: § *'«%
/7 g

20 If zero is the value of the discriminant of the equation
ax? + bx + ¢ = 0, which graph best represents y = ax® + bx + c?

y
A

Y

« . > X
! 4
(1) e
, y
A A
> X < ~
Y. ;
)

(QE/)/ (4)
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Part 11

Answer all 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. [12]

21 I f(x) =3x + 1 and g(x) = x> — 1, find (f o 2)(2).

o (%) &
6 . ;N
7 (3) - 30)7

-

FRire, ol
%
H

22 In ABAT and ACRE. ZA = /LR and BA = CR.

Write one additional statement that Co__uld be used to prove that
the two triangles are congruent.

State the method that would be used to prove that the triangles
are congruent. |

Math. B - Jan. *10 | | [6]



23 Given the complex numbers z; =3 + 2i and z, = =5 + 5i. Findz; -z, =
and graph the result on the accompanying set of axes.
Imaginary
P " A e
% ?' i
R %
i
i
R SR S N U A I 2 . et
s §
| S ”% i
- §
; Q’% 3
> Real
E I - . N N
- - -
%Im
| .-.-..-.-,-m-.-.%
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24 The function, f, is drawn on the accompanying set of axes. On the same
set of axes, sketch the graph of f71, the inverse of f.

. -
i ‘; k3
g H H
i : i
i H
H H
: I ES
3 s ?;
i i i
: : :
i
:
I
£
z
H
B
: :
: H
et o et :
S H
%
H H
i %
; i
: :
e -l
B H
i H
; £
£
i
b
:
: i :
i
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25 Express the sum of 4v-12 and 3v-27 in simplest radical form, in

terms of 1.

VTS + 3973

Y(2) )3 + 3(3)F2

Ty T %ﬂrf
i3

26 Express the reciprocal of 3 - \[7_ in simplest radical form with a rational
denominator. | | |
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Part 111

Answer all questions in this part. Each correct answer will re(:eive' 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_ Wili receive only 1 credit.  [24]

27 In the .accompanying diagram of ARST, RS = 30 'cehtimeters_;
mZT = 105, and mZR = 40. Find the area of ARST, to the nearest
square centimeter. I ’

Math. B — Jan. *10 | [10]



- Year Since 2000 Price Per Gallion
(X) (y)
1 1.345
2 ~1.408
3 1.537
4 1.58

price tor the year 2005 was $2.956._

28 The mid-September statewide average gas prices, in dollars per
gallon, (y), for the years since 2000, (x), are given in the table below.

Write a linear regression equation for this set of data. y = "O 53 k;lL)(’ va / P (?15(?

Using this equation, determine how much more the actual 2005 gas
price was than the predicted gas price it the actual mid-September gas

- O73Y(5)7/-057

). 676

0.5+

9

*

76

| &

§
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29 Given: [(-4,1), E(-2,-3), N(2,~1)

Prove: AJENis an isosceles right triangle.

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

Math. B - Jan. ’10 | [12]



Question 29 continued

A L
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30 According to a federal agency, when a lie detector test is given to a
truthful person, the probability that the test will show that the person
is not telling the truth is 20%. If a company interviews five truthful
candidates for a job and asks about thefts from prior employers, what is
the probability a lie detector test will show that at most one candidate
is not telling the truth?

=9 / [2)(3)"
20 c (.0) (5)"

ZO}‘%
3 ?&\9

}2\? O
2&

P2 :

e oy
(3/8

B3PS
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31 Currently, the population of the metropolitan Waterville area is 62,700
and is increasing at an annual rate of 3.25%. This situation can be

modeled by the equation P(t) = 62,700(1.0325)", where P(t) represents
the total population and ¢ represents the number of years from now.

Find the population of the Waterville area, to the nearest, @?undmd,
Q%s P e Fo N e : e pimieretiy p .
seven years from now. 1y /3% /71 5 p {‘ Rl T,
' P1)<b64700(1.0325) =78

Determine how many g}ears, to the nearest tenth, it will take for the
original population to reach 100,000.

|Only an algebraic solution can receive full credit. ]

17 5
fj ;;; é = o,
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32 A tractor stuck in the mud is being pulled out by two trucks. One truck
applies a force of 1,200 pounds, and the other truck applies a force ot
1,700 pounds. The angle between the forces applied by the two trucks

%w
s
4
A
%
S

e g - £ ~
f?q E 3 % E e R I N, A 4 / : &Y §F
5o e 2 R N Y Cg § i iA 8
,,»? Y. # ,’ i e f “}r M}%’* g j? ,{/f ;‘\ éf' : g \\\\\\\\\ J: i 2*(% . AU ﬁ;f . £
4 - § Pt T W A 4 :

is 72°. Find the magnitude of the resultant force, to the nearest pound.

R R R R VA Mot g
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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, ete. For all

questions in this part, a correct numerical answer with no work shown will receive only 1 credit. [12]

33 In the accompanying diagram, PA is tangent to circle O at A, chord AC
and secant PCED are drawn, and chords AOB and CD intersect at E.
If mAD = 130 and m£ZBAC = 50, find mZP, mZBEC, and mZPCA.

(770 /Z’? - N
ST ( . b >
e ~
ENE ”é} g
s {20~ R
y L f%j = 7 @2 4
4

S . - ' ;. - | I —"

ff ‘%? 3 C - / % 0 f’é E& - fg f [

f&f-}% !g;wm » . o - “‘fs

| AT § e K y -

\ / f%f? 7 /Cér ;1,5_% r g | &of { - o hﬁ;;j
| L
. i
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34 Solve for all values of x, to the nearest tenth:
1 1 |
ES = 3
X " X+ 3

[Only an algebraic solution can receive full credit. ]

X+h+x 3

x (A 7Y)
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