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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, II1, 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.
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examination.

The use of any communications device is strictly prohibited when taking this
e examination. If you use any communications device, no matter how briefly, your
examination will be invalidated and no score will be calculated for you.
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Part 1

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
/ /‘\J
“_/ < > X
< —> X
v v
(1) (3)
y y

A
\
b3

A

\ 4

x

2 The roots of the equation x2 — 10x + 25 = 0 are

(1) imaginary . ~
(2) real and irrational 6 } = (%C{C/

real, rational, and equal

(4) real, rational, and unequal (’}[jl’ L%(/) //1‘5-)
100 =00
O

Algebra 2/Trigonometry - January °11 2]



Use this space for

3 Which values of x are solutions of the equation x3 + x> — 2x = 0? computations.
(1) 0,1,2 (3) 0,—1,2 \, L _
@0’ L—2 (4) 0,—1, -2 /\'/()( *X, /2 =0
x (A1) ()0
0 -2

4 In the diagram below of a unit circle, the ordered pair (—g _i;%)
represents the point where the terminal side of 6 intersects the unit

circle.

A

(-%-%)

What is m~2 6?

(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 5’( )” )
(2) —-81,920 (4) 327,680

a,- 5(3)" 5,900

6 What is the solution set of the equation |4a + 6] — 40 = ~10? ) ‘
@ 3 Yatl > Ya-16  Yatb>-Yato
@) {0l @ {0.3] (#-10 Pa- U
| oY ]
1
‘1 25 ’ 4\’5 /’ _
g & JYU5) ¥4 G) =0
(2) 25 (4) 4\/_
g -2 #-10

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

5’5%%%} + (OS‘L/Q:)

é/_ b cos A S JAZAS A ;034
cos” A % Q({J[ )

| z
(o5 APz i
7
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Use this space for
8 A dartboard is shown in the diagram below. The two lines intersect at the computations.
center of the circle, and the central angle in sector 2 measures %’T

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 37

(1) (3)

© @

Lof— Oy~
WIho N|—

9 Iff(x) = x2 — 5 and g(x) = 6x, then g(f(x)) is equal to

(1) 63~ 30x (3) 3622 — 5 9 )
(2) 6x2 — 30 4) 22+ 6x — 5 é() _.g

6”30

10 Which arithmetic sequence has a common difference of 4?
(1) {0, 4n, 8n, 12n, ...}
(2) {n,4n, 16n, 64n, . . .}
@{n +1,n+5n+9n+13, ...}
(4) (n+4,n+16,n +64,n + 256, ...)
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Use this space for

11 The conjugate of 7 — 5i is computations.
(1) =7 — 5i (8) 7—5i
(@) —7+5i (@) 7 +5i

12 Ifsin_l(%) = A, then
@ sin A 3 (3) cos A 2
(2) smA = (4) cosA =

13 How many distinct triangles can be formed if m£ A = 35,a = 10, and

b=13?
(D1 (3) 3
@2 (4) 0
a . b
ginA TN B
4 13
A ammme—— - P

Sih3S SmB
= 43 ~ /1)
Y544y 21%0 75+ 1311 4)50

Algebra 2/Trigonometry — January 11 [6]



Use this space for

14 When %xz — %x — 4 is subtracted from gxz — i—x + 1, computations.
the difference is
(1) —x2+%x—5 (3) —x2—x—-3

@xz—%x+5 (4) 22 —x—3

)N ,
X = 3x-]0>D
15 The solution set of the inequality x> — 3x > 10 is / X - S) ( /‘4‘ }\) > O

(1) x| —2<x<5} @{x|x<—20rx>5}

(2) {x]0<x<3) (4) fx|x < —5orx>2} /Y"‘S’@ + X{;L7D
X>SY X>-)
oY

16 If x> + 2 = 6x is solved by completing the square, an intermediate X#S LO X %0)‘ £ D
step would be

(1) (xc+ 32 =7 N < T W & By S O
@(x—3)2=7 (4) <x_6)2:34)’7'—-é)"}01’*”)-f7 —

(9> 7

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 (3) 15C2°5C1
C P
303 3083

9 15F2 " 5P 4 15P2 5P

(2) — (4) 5
30Y3 3053
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Use this space for

o

18 The expression x Ois equivalent to - ~ computations.
7
)
(1) % (3) X s

Yo I
5
()~ (@) & — 3 7 .

e xs  Hy*

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. E 2 P ohen
If x represents the time, in months, and y represents the cost of the Y
stock, in dollars, which graph best represents the cost of a share over

the following 5 months? A F tor Ont /M()n%.lt )

X , X +)‘1 > %" el Arereases
N S by %0 b )0
AN \
oo I o
~ Sei
20 » 20 \»’
0 1 2 3 4 5 o 1 3 3 4 5"
(1) @
! y
A A |
ol wol 77T
\\ \
A \
' \
100 \l 100{ -\
20 \\\ - 20 ‘\*ﬁ e
0 1 2 38 4 5 0 1 5 3 4 5
(2) (4)
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Use this space for

20 In the diagram below of right triangle JTM, JT = 12, JM = 6, and computations.
m/JMT = 90.

e

RV TSVERY - e r )

What is the value of cot J? A DJ 6 ﬁ ﬁfi
V3 3 cotJ =070 Zn o
QL (3) V3 4 0PP > 3

(4) 283

21 For which equation does the sum of the roots equal —3 and the _ £ ,.}

product of the roots equal 2? E‘ -
(1) ¥2+2x—3=0 @212+6r+4—0 c
(2) 2»=3x+2=0 ) 2% —6x+4=0 /q,_; 2,

2e + 44 equivalent to .l»* 'H’/ 4 ’f’)~ ‘) (/MW AR

22 The expression

Vi + 2 ——— ? e -~
1) (2« ‘;4_)*/2* —2 (3) Ny — 2 m 9‘4’/}:2: M
() et AN -2 SN
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Use this space for

23 Which equation is sketched in the diagram below? computations.
y
I ‘k L]
S
« : i .
—m! T
AT s
1 " 1

@y—cscx (3) y = cotx

) y =secx (4) y =tanx

24 The expression log5 ( ) is equivalent to

m i (3) -3

©) 2 9

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 5?

448 (3) 2,240
@
) 504
g8 3.1

(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
( » g X
/ \
L
\ /
(1) (x =3+ (y +4)?%=16
(x =32+ (y+4)?=18
(3) (x+32+(y—47=16
(4) (x + 32+ (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 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, ete. 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 forx: 16% *3 = 64 +2 I
(Lf,?lx +3 (L{ 3))‘ Rl

L’L)(*éc Ty +6
)(»,O
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29 Find, to the nearest tenth of a degree, the angle whose measure is 2.5 radians.

.5 159 Jy3.9°
’77

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.

CWE /1 Wy
Jl-6 <A
g «:L/‘/L
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5
31 Evaluate: 10+ 2, (n3 — 1)
n=1

Ly
220 02 Q30

Algebra 2/Trigonometry — January 11 [14]



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

y
A

State the domain and range of this function.

Tiy2§ Y EyRL
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1108x%5

oo

33 Express in simplest radical form.

Q/T?y”y’ . Sty Ady
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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.

55T of tle stvkents arc
W“%‘lﬁh ont ‘5%&”/%0;//{ d’g;/)af)‘oy)
of e AN

To the nearest integer, find the percentage of first-year college students who are 20 years old

or older.
/6 s od +h stulents art
more Hull/; oVt Sﬁ'mbm{
Avviation  apove fhe Mmean,
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35 Starting with sin2A + cos?A = 1, derive the formula tan? A + 1 = sec? A.

ospA Feos A s

cos A rostA costA

Fan 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 (2¢ — 1)® as a polynomial in simplest form.
(P l) 1 GO0 75 G D
b ' ’ | 6/ )5
s C} U')‘)L(”))} t s (’1, (20) (-1)"+ ¢ C,@Q ( ))

10,7 - 505" 4 §027 ZYOx> 3 JOy -)
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37 In AABC, m£A = 32,a = 12, and b = 10. Find the measures of the missing angles and side of
AABC. Round each measure to the nearest tenth.

a b

rm— Gy —

5inA $ﬂ18
1~ 10

Sm3) enF
B db. )’
Ca |§0- [304+26.2) [2].F°
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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.

., (B (L) %2797
(%)7(%)7 X 15¢07

() e
%?
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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.]

Iy (150 - 6%) = -lc(3) #4708
Y, 407 % - 4 4.7l
Joze  10Y

i (T-6%) = ~ foY(lo) +% 71§
/ﬂ(q/_,é@ . 3,678
T-6%7 39,6
T~ 10§
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