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Part1

Answer all 24 questions in this part. Each correct answer will receive 2 credits. No partial
credit will be allowed. Utilize the information provided for each question to determine your
answer. Note that diagrams are not necessarily drawn to scale. For each statement or question,
choose the word or expression that, of those given, best completes the statement or answers
the question. Record your answers on your separate answer sheet. [45]

Use this space for
computations.

1 The expression y/81x%° is equivalent to X[ % /g‘ &
»
3 3 X )/ t
2 (3) 9x2y2

(1) 3x2y
(2) 39c4y2 (4) 9t y

2 Chet has $1200 invested in a bank account modeled by the function
P(n) = 1200(1.002)", where P(n) is the value of his account, in dollars,
after n months. Chet’s debt is modeled by the function Q(n) = 100n,
where Q(n) is the value of debt, in dollars, after n months.

After n months, which function represents Chet’s net worth, R(n

( ) R(n) = 1200(1.002)" + 100n 57 ( / )
2) R(n) = 1200(1.002)!2" + 100n ﬂ ( n) h @ h

@R(n) = 1200(1.002)" — 100n

(4) R(n) = 1200(1.002)12» — 100n

3 Emmeline is working on one side of a polynomial identity proof used
to form Pythagorean triples. Her work is shown below:

(5x)2 + (5x2 — 5)2

Step 1:  25x2 + (5x2 — 5)2 ,

Step 2 2512 + 2543+25 Sx° SO+ tA5
Step 3: 50x% + 25

Step 4: Fox>-

What statement is true regarding Emmeline’s work?

(1) Emmeline’s work is entirely correct.

(2) There is a mistake in step 2, only.

QThere are mistakes in step 2 and step 4.
(4) There is a mistake in step 4, only.
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4 Susan won $2,000 and invested it into an account with an annual Use this space for
interest rate of 3.2%. If her investment were compounded monthly, computations.
which expression best represents the value of her investment after
¢ years?

B

t
(1)°%000(1.003)12¢ (3) 206412

2000(1.032)"

1
(2) 2000(1.032)12 (4) 5

5 Consider the end behavior description below.
® Qs x — —OO)ﬂx)—»OO
® asx — @, flx) & —®

Which function satisfies the given conditions?
flx) =x*+ 22+ 1 fx)=—x3+2%—6
(1) (3)

(2) . (4)

x ¥2ray o> Foxtda tH

6 The expression (x + @)® + 5(x + a) + 4 is equivalent to 1 +ly
(1) (a + 1)(a + 4) Netat Datass = X FOXTH 0
| rat tha
@) &+ D+ 4) Werdamesrs P Foo tY

| ————

X1 Jax 157 {2t FSa Y
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Use this space for

) computations.
. . 2x"+5x+8 .
7 Givenx # —2, the expression is equivalent to

9 @” 6 f-}—%g‘o?

2 .
(1) 2« + 13 Z:Jc+1+x+2 ‘_L}. );
7 10
(2) (4) 22 + 9 — O ; ’

8 Which situation best describes conditional probability?
(1) finding the probability of an event occurring two or more times
2) finding the probability of an event occurring only once

(2)
(3) finding the probability of two independent events occurring at the
same time

finding the probability of an event occurring given another event

had already occurred
E - oqll0

9 Which expression is not a solution to the equation 2! = 10°? (» / {;? )_ ; ) q_ '

(1) §log210 (3) log,10 - /5)6‘ , [0 _

(2) logzx/l—O @108104 6 T / oq (?\

10 What is the solution set of x = v3x +40? )( J- , 2 Y g L/ O
(1) {=5.8} (3) {(—4,10}

- N ’ i g l
@s) @) pr-Ix-Yo - G |

]
0 A
R N
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11 Consider the data in the table below.

Use this space for

computations.
Right Handed | Left Handed
Male 87 13
Female 89 11
a4y

What is the probability that a randomly selected person is male given
the person is left handed?

13 13
(1) 350 3) 5
13 ANL13
@) 100 L4 5

gt

12 The function N(x) = 90(0.86)* + 69 can be used to predict the
temperature of a cup of hot chocolate in degrees Fahrenheit after
x minutes. What is the approximate average rate of change of the
temperature of the hot chocolate, in degrees per minute, over the

VORI
B

interval [0, 6]?
C(%) —8.93 (3) 0.11
(2) —0.11 (4) 8.93

13 A recursive formula for the sequence 40, 30, 22.5, ... is

(1) g, = 40(%)71 x> Yo 3) g, = 4()(%)”—1 7 {_}AL yeeuw s VI

(2) g, = 40 gl = 40
‘ 3
&n = 81" 10 En = Zgn—l
TN AU S
Jrhne ¢
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14 The J & B candy company claims that 45% of the candies it produces
are blue, 30% are brown, and 25% are yellow. Each bag holds 65
candies. A simulation was run 200 times, each of sample size 65, based
on the premise that 45% of the candies are blue. The results of the

simulation are shown below. ;
’ L{ g - 6 g g

30
Mean = 29.270
SD = 3.936 N
5 20 Pl
o [ ] [ I ]
: [ ] [ N ] [
d’ [ ] [ N ) L ]
3 e oo oo o
g R RN
L 10 cceccece o
0 .0.:....:....:....:.
15 18 21 24 27 30 33 36 39 42

Number of Blue

Bonnie purchased a bag of ] & B’s candy and counted 24 blue
candies. What inference can be made regarding a bag of ] & B’s with
only 24 blue candies?

(1) The company is not meeting their production standard.

(2) Bonnie’s bag was a rarity and the company should not be concerned.

(3) The company should change their claim to 37% blue candies are
produced.

(4)) Bonnie’s bag is within the middle 95% of the simulated data
supporting the company’s claim. :

15 Which investigation technique is most often used to determine if a

single variable has an impact on a given population?
o~
(1) observational study Q@g)controlled experiment

(2) random survey (4) formal interview

16 As 0 increases from —% to 0 radians, the value of cos 6 will

(1) decrease from 1 to 0 (3) increase from —1to 0

ncrease fromOto1l

(2) decrease from O to —1

Algebra II - Jan. *20
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Use this space for

17 Consider the following patterns: computations.
I. 16,-12,9, —6.75, ... ,' ey
1L 1,4,9,16,. -1) ? ~E.7S
1116183042 /[-,’./’—’4 PN

1234 —7 9
V. 3355 ( /L Y
Which pattern is geometric?
I (3) 111
(2) I (4) IV

18 Consider the system below.

x+y+z=9 -
2’\' 35 y—z— -1 Lt y-Z 3-—’ “y‘z ’ /7
X’Lf —y+z=2I 'Vh’*‘}f ')/%Z’I

hich value is not in the solution, (x, y z), of the system? L
(5—8 | 3 1 2y - 1x
(2) =6 (4) 4 (Lr CD ) V- -6
e é +Z”“ = q
19 Which statement regarding polynomials and their zeros is true? Z~1 )

(1) flx) = (x® — 1)(x + a) has zeros of 1 and —a, only. «l [ Ctl'i[) A 2ey6

()f(x)—x — ax? + 16x — 16a has zeros of 4 and a, only. o).[y QA S 0«2€i0
(3) flx) = (2 + 25)(x + @) has zeros of *5and —a. ohly -G 15 A 2er®
)=

.fx x® — ax? — 9x + 9a has zeros of +3 and a.
()J XL(X‘Q) f‘!é()f uj

20 If a solution of 2(2x — 1) = 5x? is expressed in simplest a + bi form, i\’j v L g_; s WX - ,
the value of b is v i
%, L, 4 FHx=) -90{"‘9
(1) ?l (3) gl

01,\(1 [x a)

(y 2 iix-3, (M:z}
\? 3 a
y+p¢ . 41 ik

R
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Use this space for
21 Which value, to the nearest tenth, is the smallest solution of f(x) = g(x) computations.

if flx) = BSin(éx) —land g(x) = 13— 2% + 17

) —3.6 (3) —1.8 >
—2-1 (4) 1.4 | ) - ;)
TR A ST L e s

22 Expressed in simplest a + bi form, (7 — 3i) + (x — 2i)2 — (4i + 22) is

3 —12) — (4x + )i (3) (3 —22) — Ti ) ,,){,lm,. (in ~77
2) (3 + 3x2) — (4x + )i 4) 3+ 32) — Ti "
23 Written in simplest form, the fraction xg —92x’ where x = *3, is
—x

equivalent to

@Q—x (3) “x(x+3) M | X (i)( —z}{k ;:*2%1

(2)x (4)

24 According to a study, 45% of Americans have type O blood. If a random
number generator produces three-digit values from 000 to 999, which
values would represent those having type O blood?

(1) between 000 and 045, inclusive ((.é / 100 O - Q, é ‘70

(2) between 000 and 444, inclusive ‘{ Y S/ ’ DHoo - (@ (f'x Y ‘f"‘)
@}etween 000 and 449, inclusive (/ YD/ 1000 = (} S ??c)

(4) between 000 and 450, inclusive & S} ,/ loel) < ?\; ! ?fé}
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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. Utilize the information provided for each question to determine your answer.
Note that diagrams are not necessarily drawn to scale. 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]

8
Jp°n* equivalent to plgnG\/; ? Justify your answer.
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26 Show why x — 3 is a factor of m(x) = x3 — x2 — 5x — 3. Justify your answer.

m(3) -3 3 -<) -
a5
70
Cinee m(3) -0 , t heyt js ho At 52")7‘1';“”"?&}/ |
Mhen milx) is divided by b ¥ 56 xd
) A Cact 6y

27 Describe the transformation applied to the graph of p(x) = 2° that forms the new function
qlx) = 953 4 4,

Tray slation > um fe pight +Y b Lp.
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. 2
directrix. 0

(The use of the grid below is optional.

Yoy by (3,6)
Focus (1, I)

28 The parabolay = —i(x - 3)2 + 6 has its focus at (3,1)

A
-
)
e
ot »’;\ i
N
/ .,: . :
e a /_2
~ a
//

. Determine and state the equation of the
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29 Given the geometric series 300 + 360 + 432 + 518.4 + ..., write a geometric series formula, S,
for the sum of the first n terms. Use the formula to find the sum of the first 10 terms, to the nearest

tenth.
| 60 /)

200

~ 00 -300 (2

S 2 |
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30 Visible light can be represented by sinusoidal waves. Three visible light waves are shown in the
graph below. The midline of each wave is labeled €.

' ) 4" \‘b / \ pg&i
f %%; \‘ / \\ ‘fyj
I,, % % \‘// \x ",I

Key : /N B an \\
o A | / %, Y / ,"
---Bl} // %, Mo R
—C|N o EdP A

P

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600

Nanometers

Based on the graph, which light wave has the longest period? Justify your answer.

[ e C

. 3 . "l ~ Vd
Cyop Mo T2 2140

A )
SR N ){}
Yov -150 ~2)0

s
C
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31 Biologists are studying a new bacterium. They create a culture with 100 of the bacteria and
anticipate that the number of bacteria will double every 30 hours. Write an equation for the
number of bacteria, B, in terms of the number of hours, ¢, since the experiment began.

| +
P({) - oD (2) 3a
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32 Graphy = 23 — 4x% + 2 + 7 on the set of axes below.

>
>

A
A
Y
x
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Part 111

Answer all 4 questions in this part. Each correct answer will receive 4 credits. Clearly
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs,
charts, etc. Utilize the information provided for each question to determine your answer.
Note that diagrams are not necessarily drawn to scale. 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]

33 Sonja is cutting wire to construct a mobile. She cuts 100 inches for the first piece, 80 inches for the
second piece, and 64 inches for the third piece. Assuming this pattern continues, write an explicit
equation for a,, the length in inches of the nth piece.

< -

a, - |06/.7)

N

450
Sonja only has 40 feet of wire to use for the project and wants to cut 20 pieces total for the mobile
using her pattern. Will she have enough wire? Justify your answer. A/ﬁ

O
_ / Ho(. Q) 20 "
. [00-100C8)" gt

w) i N
[-.3
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34 Graph the following function on the axes below.

flx) = logy(2 — x)

A
\ ]
x

State the domain of f.
Y 4 )

State the equation of the asyrﬁptote.

P!
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35 Algebraically solve the following system of gquations. 2
(Fr-3)
x—22+(@y—32%=16

x+y—1=0

¥yl

v Uy U ety Y e
R A

pINLEN,
1

)/ 1.
)
)

) -

5(

b Dk
NS IEN (
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36 The table below gives air pressures in kPa at selected altitudes above sea level measured in
kilometers.

Altitude (km) 0 1 2 | 3 | 4 5
Air Pressure (kPa) | 101 | 90 | 79 | 70 | 62 | 54

Write an exponential regression equation that models these data rounding all values to the nearest

thousandth.
X
Voo lol. 53 (. ?5’})

Use this equation to algebraically determine the altitude, to the nearest hundredth of a kilometer,
when the air pressure is 29 kPa.

13 o). 5230

P ) | oc ’g%,})/
[ TV o553 J

/O@ }9 ) 4Xp4%2f%ﬁﬂ;
ég J61.52)
/97353 /07/?@

]0.07 ~ X
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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.
Utilize the information provided to determine your answer. Note that diagrams are not
necessarily drawn to scale. 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. [6]

37 Sarah is fighting a sinus infection. Her doctor prescribed a nasal spray and an antibiotic to fight
the infection. The active ingredients, in milligrams, remaining in the bloodstream from the nasal
spray, n(t), and the antibiotic, a(t), are modeled in the functions below, where ¢ is the time in
hours since the medications were taken.

t+1 18
n(t) = +—
t+5 t*+8t+15
9
at =
(t) 3

Determine which drug is made with a greater initial amount of active ingredient. Justify your

answer, }
i ~
r‘f 3 ;‘ T ; / g . (z 5 # Q
¢ - .

— .g_. Rt i oo
2

hiv = ) S

Question 37 is continued on the next page.
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Question 37 is continued

Sarah’s doctor told her to take both drugs at the same time. Determine algebraically the number
of hours after taking the medications when both medications will have the same amount of active
ingredient remaining in her bloodstream.

((L \iér f !y B ?((J*g)“
Ters ?(w (Hf)(é%}}

FEF G E IS
(L Sk }%0
(1-5)(#7) *0

ég/’/f
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