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Part I

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
1 Suppose two sets of test scores have the same mean, but different computations.
standard deviations, 07 and Gy, with 0y > 0. Which statement best
describes the variability of these data sets?

(1) Data set one has the greater variability.
| Data set two has the greater variability.
(3) The variability will be the same for each data set.

(4) No conclusion can be made regarding the variability of either
set.

2 If flx) = log, x and g(x) is the image of f(x) after a translation five
units to the left, which equation represents g(x)?

(x) = logy (x + 5) (3) glx) =logy(x — 5)
(2) glx) =loggx +5 (4) g(x) =logsx — 5

3 When factoring to reveal the roots of the equation x4+ 9% — 9x —18=0,

which equations can be used?
q L 2(x+2) —-9x+2)= X f))/ %} I
I x(x? )+2(x2 9—0)(7«(){;\)9 fi(}r})\/

ML (x — 2)x%—9) =
@I and II, only 7' (3) II and III, only , -~ . >
) Tand III, only (4) 1,11, and III X } “q;y ;}'}X 2’/ )3 < 0
X (x-9) 11 (0-9)-0/

N/ x*9):0
() (3*-9)
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Use this space for
4 When a ball bounces, the heights of consecutive bounces form computations.
a geometric sequence. The height of the first bounce is
121 centimeters and the height of the third bounce is , pN
64 centimeters. To the nearest centimeter, what is the height of the ;; ’ b - é k;
fifth bounce? ' ' ’

(1) 25 (3) 36 . j;,

34 (4) 42 GL’( )A..’Z,u ’ ”
O

7 W
5 The solutions to the equation 51> — 2x + X l are '[ l "’t{ (&’2( q}
| 6 X ’ ;2[ S ]

1, a1 ) Ly V66
(1) s - 2 , *02’
@)L PR bﬂzﬁﬁ.‘_ﬁ% 1M
5 5 5 5 10 /D

6 Julia deposits $2000 into a savings account that earns 4% interest
per year. The exponential function that models this savings account

isy = 2000(1.04)", where t is the time in years. Which equation
correctly represents the amount of money in her savings account in

"
terms of the monthly growth rate? )2
o U 09) ~ ooyt 75]

(1) y = 166.67(1.04)*12¢ @y = 2000(1.0032737)"*
(2) y = 2000(1.01)" (4) y = 166.67(1.0032737)"

7 Tides are a periodic rise and fall of ocean water. On a typical day at
a seaport, to predict the time of the next high tide, the most

5o.rtant value to have wotlld be th'e /f}\& {\; e o ( f};€ ne )f‘{’

(1) Jtime between consecutive low tides

2) ti hen the tide height is 20 feet b {*
(2) time when the tide height is 20 fee | lq’ ?1,‘ é Aﬂ V\/‘ €. u
(3) average depth of water over a 24-hour period /f‘
(4) difference between the water heights at low and high tide /M , 6{ Iﬂoth

bides

consecutIve / oW
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_ . Use this space for
8 An estimate of the number of milligrams of a medication in the computations.
bloodstream ¢ hours after 400 mg has been taken can be modeled by
the function below. ‘

I(t) = 0.5t* + 3.45¢3 — 96.65¢% + 347.7¢, where 0 <t < 6

Over what time interval does the amount of medication in the

bloodstream strictly increase? y o ,f'
194 vm ¢ ?’ S
@ 0 to 2 hours (3) 2 to 6 hours Th’ M&X
0 to 3 hours (4) 3 to 6 hours é[) U%’ X J l S

9 Which representation of a quadratic has imaginary roots?

y
A

@

A f
7
41
A /
X y 4
2.5 2 3
1

=T :)—f“k \ /_ L ()(}l;)llo

-1.0 | —1 335 4567
U5 | o
00 2

2(x+(?;))2=64 2x20
Y7
(1)) 2y
Xt “";@: X -6
3"}~* ) .
Xk Yot
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' . Use this space for
10 A random sample of 100 people that would best estimate the computations.
proportion of all registered voters in a district who support
improvements to the high school football field should be drawn from
registered voters in the district at a

) football game (3) school fund-raiser
supermarket (4) high school band concert

Mo pnd om
20PJ 14t 6k

11 thh expression is equivalent to (2x — )2 — (2% — )2x + 3i)
where i is the imaginary unit and x is a real number?

w0 (D)) (2P
/l)( (- lf)
~8x | fql - »(}/(K)’\

12 Suppose events A and B are independent and P(A and B) is 0.2.
Which statement could be true?

(1) P(A) = 0.4, P(B) = 0.3, (A or B) = 0.5 ((} (. %)f O.
{2))P(A) = 0.8, P(B) = 0.25 (. 9)(. }g) _

4 261 15,7 o1 POE) = p(A)- 02 (0PI
(M@J%‘] # 0.05
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- Use this space for
13 The function f{x) = acos bx + c is plotted on the graph shown below. computations.

B
BRAVAR A\ a4

7

v

I . I
6 3 2 3
v
hat are the values of a, b, and c?
a=2,b=6,c=3 3) a=4,b=6,c=5
(2) a=2b=3c=1 4 a=4b=%c=3

14 Which equation represents the equation of the parabola with focus
(—3,3) and directrixy = 77

x+3%-5 C:%——é +3)%+5
2

(x =32 +5 4) y=—+-3+

(1) y=

oolv—t oo|»—n

2) y=

p. TL.2 Verter (;9)
7/ ) L
Y b (xH) 15
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Use this space for

2 computations.

3x +1

6x
3x+1°

o3 OB an

@ {3} @ {12 X |
o'k Ay eted v: L,
bx*ox1-0O 4
(x-1)(3x0)- O

16 Savannah just got contact lenses. Her doctor said she can wear them
2 hours the first day, and can then increase the length of time by
30 minutes each day. If this pattern continues, which formula would
not be appropriate to determine the length of time, in either minutes
or hours, she could wear her contact lenses on the nth day?

(1) a; = 120 ‘ (3) a; =2
a, =a,_1+30 =a,-11+05

’ .A: an
(2) a, =90 + 30n an =25+ 0.5n

q.-2.5+0.501) = 3 2

15 What is the solution set of the equation % -

17 If flx) = a* where a > 1, then the inverse of the function is
(1) fwl(x) =log,a f—l(x) = log,x
(2) f—l(x) = alogx (4) f_l(x) = xloga

-
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18 Kelly-Ann has $20,000 to invest. She puts half of the money into
an account that grows at an annual rate of 0.9% compounded
monthly. At the same time, she puts the other half of the money into
an account that grows continuously at an annual rate of 0.8%.
Which function represents the value of Kelly-Ann’s investments
after ¢ years?

(1) fit) = 10,000(1.9)" + 10,0005

( ) fit) = 10,000(1.009)° + 10,000¢% 905
(
(

= 10,000(1.00075)'*" + 10,000¢% 008

cl

19 Whlch graph represents a polynomial function that contains
x> + 2x + 1 as a factor?

£ ) kol oy

A A
4| 4
’t
2 2
|
< > X <€ » X
/
[0 [ NS
\ |/
A / A
4

> <
<

B
F-N

o
N

\\

A
A
x
A
\ ]
x

n
—
) o]
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3) f{t) = 10,000(1.075)"* + 10,000¢"5" } 1. ooq )
fe)

Use this space for
computations.
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Use this space for
20 Sodium iodide-131, used to treat certain medical conditions, has a computations.

half-life of 1.8 hours. The data table below shows the amount of
sodium iodide-131, rounded to the nearest thousandth, as the dose
fades over time.

Number of

O | Haif Lives 1 2 3 4 5
Amount of

&78 Sodium 139.000 | 69.500 | 34.750 | 17.375 8.688
lodide-131

What approximate amount of sodium iodide-131 will remain in the

body after 18 hours? ' I \}

- 1
(1) 0.001 { (3)0.271 1.% ..
(2) 0.136 @0.543 ;‘7? (O'§7 ~ 0. 2:7}

21 Which expression(s) are equivalent to x 2_x4x , where x # 0P
L*-g X% qpx-t_3
2 2 2 2
(1) II, only (3 1I and III
(2) Tand I1° {(4)}1, 11, and 111

X/()(’(O - X‘u ¢ ,{.Y.-» P
x-1-y  _xV
T

—

)
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: Use this space for
22 Consider f(x) = 4x” + 6x — 3, and p(x) defined by the graph below. computations.

ot __IMAX =5 ([ﬂ

\
\

|
The difference between the values of the maximum of p and
minimum of f is

(1) 0.25 (3) 3.25

@) 1.95 10.25

23 The scores on a mathematics college-entry exam are normally
distributed with a mean of 68 and standard deviation 7.2. Students
scoring higher than one standard deviation above the mean will not
be enrolled in the mathematics tutoring program. How many of the
750 incoming students can be expected to be enrolled in the tutoring

@g;rln? (3) 238 ?(’L )70 X 7§O A é; ]

(2) 512 (4) 119

24 How many solutions exist for " 1 5 = —[3x— 2| +5°?
- X

Algebra II - Jan. 19 [10]



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]

3,2 5 -1 2

x )
25 Justify wh J is equivalent to x12y3 using properties of rational exponents,
y [ q y g prop P
4 x3 y4

where x # 0 and y # 0.

%

XY . X’//f'z y

- Y \

y .
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26 The zeros of a quartic polynomial function are 2, —2, 4, and —4. Use the zeros to construct a
possible sketch of the function, on the set of axes below.

>
>
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27 Erin and Christa were working on cubing binomials for math homework. Erin believed they could
save time with a shortcut. She wrote down the rule below for Christa to follow.

(a + b)3 =d+ b

Does Erin’s shortcut always work? Justify your result algebraically.

(at6)' . o b
P1Iab Pty S
‘ 3a b+ ;3&) b O /U o GNP | Y \‘V}‘“}
Yablbra)-0 -
4q-0,6-0,4a° ’EJ
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28 The probability that a resident of a housing community opposes spending money for community
improvement on plumbing issues is 0.8. The probability that a resident favors spending money
on improving walkways given that the resident opposes spending money on plumbing issues is
0.85. Determine the probability that a randomly selected resident opposes spending money on
plumbing issues and favors spending money on walkways.

PIA+B) -P(A)- ¢(BIA)
© § . 5¢
. LF
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29 Rowan is training to run in a race. He runs 15 miles in the first week, and each week following,
he runs 3% more than the week before. Using a geometric series formula, find the total number
of miles Rowan runs over the first ten weeks of training, rounded to the nearest thousandth.

J §( L)’
S 7 0 ~ (71. ‘79%’
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30 The average monthly high temperature in Buffalo, in degrees Fahrenheit, can be modeled by the
function B(t) = 25.29sin(0.4895¢ — 1.9752) + 55.2877, where t is the month number (January = 1).
State, to the nearest tenth, the average monthly rate of temperature change between August and
November.

| Explain its meaning in the given context. |
Txlpc avcvi«az wom Lhly hw/% %f(f{wv)rwf )
o CHRagtS [o.1° Cﬂflﬂ ,«m«m‘h Yo /de

f, D /l/ HVEM be;y’

31 Point M |t ( 7) is located in the second quadrant on the unit circle. Determine the exact value

+(§) J
Fot 4 4+/
L ey
g_m'
7
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32 On the grid below, graph the function y = logs(x — 3) + 1

A

[ ey
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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 Solve the following system of equations algebraically for all values of a, b, and c.

a+ 4b + 6¢ = 23
a+2b+c=2
6b +2c =a + 14

atbtGe +} atrbtce 2
arrbtcs 2 abbb ey

2bScrH T Ghthes 14
XY XéQOL i(f

[7c- 6%

c- Y

Ib+5(4) < X

Jb- |

b-5

at () +L08)4
at )+ p RV }}
-3

Algebra II - Jan. 19 [18]



34 Given a(x) = x* + 2° + 4x — 10 and b(x) = x + 2, determine ng; in the form g(x) + %
X X

Is b(x) a factor of a(x)? Explain.

No; éﬂcw-;@f}eﬂ Mmihdbf , S )m{'“ 2LV
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35 A radio station claims to its advertisers that the mean number of minutes commuters listen to the

station is 30. The station conducted a survey of 500 of their listeners who commute. The sample
statistics are shown below.

X | 29.11
sx | 20.718

A simulation was run 1000 times based upon the results of the survey. The results of the
simulation appear below.

401 . samples = 1000
K3 mean = 29.101
L 1 I SD = 0.934
301 R SR
> :
o :
: 1[4
S 2 :
o- we
] 34
T 213
- , i P I
101 s :
0 o eeutodd, RN 3 : T, .

27.0 28.0 29.0 30.0 31.0 32.0
Time

Based on the simulation results, is the claim that commuters listen to the station on average
30 minutes plausible? Explain your response including an interval containing the middle 95% of
the data, rounded to the nearest hundredth.

1q 101 £2(.95Y)
272y - 3047

‘ | | oy . B " ) I/
%’% 30 @”s: wh ‘?L‘I’Uﬂ? f}g m%( va
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36 Solve the given equation algebraically for all values of x.

3Wx — 9= -5
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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. [¢]

37 Tony is evaluating his retirement savings. He currently has $318,000 in his account, which earns
an interest rate of 7% compounded annually. He wants to determine how much he will have in
the account in the future, even if he makes no additional contributions to the account.

Write a function, A(t), to represent the amount of money that Wlll be in his account in ¢ years.
ALE) - 31800 (.07)*
Graph A(t) where 0 <t < 20 on the set of axes below.

At)
A

[ SooE—~

foootr A

o

- . > t
3 lo 1S 2o

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

Tony’s goal is to save $1,000,000. Determine algebraically, to the nearest year, how many years it
will take for him to achieve his goal.

31§000 ((’ﬂ'])t - ] 000 000

Elog ).07" " logloc0

_— 7313

f lo(@ };@7 '/07/,07

t=1/

Explain how your graph of A(¢) confirms your answer.

The quagh of ALt) nearly b
e pont (171000

fersccts
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