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J Fave to acknelege the reciept of “your favor of JZ%}/ 14. in whick you mention that you have finished
the 6. first books of Luchd, plane trigonometry, surveying & algebra and ask whether I think a
Jurther pursuit of that branch of science would be usefif to you. there are some propesitions in the
Juttor books of Euchid] § seme of Frchimedes, whick are usefiul, & I have no dowbt you have been
made acquainted with them. trigonemetry, so far as this, is most valuable to every man, there is scarcely
a day in which ke will not resort to it for some of the purposes of common fife. the science of caleulation
also is indispensible as fur as the extraction of the sguare § cube roots; Flgebra as fur as the
guadratic equation § the use of Jogarithms are often of value in ordinary cases: but all beyond these is
but a fuxury; a deficious Juxury indeed; hut not to be indulged in by one who is to have a profession to
Jollow for Fis subsistence. in this fight I view the conic sections, curves of the kigher orders, perkaps
even spherical trigenometry, Algobraical operations heyend the 2d dimensien, and fluxicns.

Letter from Thomas Jefferson to William G. Munford, Monticdlo, June 18, 1799.
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NUMBERS, OPERATIONS
& PROPERTIES

PROPERTIES OF INTEGERS

1.

Tom scored 23 points in a basketbal game. He
attempted 15 field gods and 6 free throws. If
each successful field god is 2 points and each
successful free throw is 1 point, isit possble he
successfully made dl 6 of his free throws? Judtify
your answe.

IMAGINARY NUMBERS

2.

Expressed in smplest form, i*6+i°- 2i°+i® is
equivaent to
[A]l 1 [B] -i

[C] -1 [D]i

When smplified, i?” +i** isequd to

[A] i B] i® [C]i-1 [D] -i-1
What isthevaueof {% - i®?
[A] 1 [B] i% [C] O [D] -i

What isthesum of +/- 2 and /- 18?2
[A] 2i+/5 [B] 5i/2
[C] 6 [D] 4i+2

Theexpression i%% %252 %* isequa to

[A] 1 [B] -i [CI-1 [D]i
The expresson 'Ii; isequivaent to
[A] -i [B] 1 [C] -1 [D] i
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COMPLEX NUMBERS

8.

10.

11.

12.

13.

14.

Express /- 48 +35+/25++/- 27 insmplest

a+ bi form.

What isthesumof 2- +/- 4 and - 3+-+/- 16
expressed in smplest a + bi form?

[A] -1+12i [B] -1+2
[C] -14+i [D] - 1+i~/20

What is the product of 5++/- 36 and
1- +/- 49, expresed in smplest a + bi form?

[A] 47 - 29 [B] 47 + 41i
[C] 5- 71 [D] -37 + 41i

When expressed asamonomid interms of i,

2+/- 32- 5/- 8 isequivdent to

[A] 2i42 [B] 18i/2
[C] 24/2i [D] - 2i/2
Theexpresson (- 1+i)® isequivdent to
[A] -1-i [B] -2 - 2i

[C] 2+ 2i [D] -3

If f(x)=x%-2x2, then f (i) isequivadent to

[A] 2+i [B] 2-i [C]-2-i [D]-2+i

Theexpresson ? IS equivalent to
+i

7 +i 6+i
Al —— Bl =2
[A] 10 [B] 3

6+5 7-5

[C] [O] ——

10
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15.

16.

17.

18.

19.

20.

What isthe vadue of x in the equation

5-2x =3i7?
[Al -2 [B] 7 [C]1 [D] 4

Melissa and Joe are playing a game with complex
numbers. If Mdissahasascoreof 5- 4i ad
Joe hasascoreof 3+ 2i, what isther totd
score?

[A] 8- 2i
[C] 8- 6i

[B] 8+ 2i
[D] 8+ 6i

Show that the product of a + bi and its conjugate
isared number.

In an eectricd circuit, the voltage, E, in valts, the
current, |, in amps, and the opposition to the flow
of current, called impedance, Z, in ohms, are
related by the equation E = IZ. A circuit hasa
current of (3 + i) amps and an impedance of (-2
+ i) ohms. Determinethevoltagein a + bi form.

The relationship between voltage, E, current, |,
and resistance, Z, is given by the equation

E =1z. Ifacrcuithasacurrent | =3+2i ad
aresistance Z =2- i, wha isthe voltage of this
circuit?

[A] 8+i [B]4+i [C]4-i [D]8+Ti

Impedance measures the opposition of an
electrica arcuit to the flow of dectricity. The
total impedance in aparticular circuit is given by
2,2,

Z,+Z

theformula z, = . What isthe total

2
impedance of acircuit, Z, if Z =1+2i ad
Z,=1-2i?

3

5
[A] 0 [B] - > [C] > [D] 1

21.

22.
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Fractal geometry uses the complex number plane
to draw diagrams, such asthe one shown in the

accompanying graph.

Which number is not included in the shaded
area?

[A] -0.5 - 0.5i
[C] -0.5i

[B] -0.9 - 0.9
[D] -0.9

Two complex numbers are graphed below.

Imaginary
1

u%f'
e

t—» Roal

A

&

u )

¥
What isthe sum of w and u, expressed in
standard complex number form?

[A] 3+7i [B] 7+3i
[C] -5+3i [D] 5+7i

SUMMATIONS

23.

What isthevaueof 3 2m+p™*?
m=1

[A] 57 [B]55 [C]15 [D] 245
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24.

25.

26.

27.

28.

29.

. 5
What isthevaueof § (nf - 1)?
m=2

[A] 50 [B]58 [C]54 [D] 53
Evdude 23 (2n- 1)

n=1
Evduae g (n?+n)

n=1

The projected total annud profits, in dollars, for
the Nutyme Clothing Company from 2002 to
2004 can be approximated by the model

é (13567n + 294), wherenisthe year and
n=0

n=0 represents2002. Usethismodd to find
the company's projected tota annud profits, in
dollars, for the period 2002 to 2004.

A bal is dropped from aheight of 8 feet and
alowed to bounce. Each time the ball bounces,
it bounces back to haf its previous height. The
vertica digance the bdl travels, d, is given by the

n k
fomulad =8+164 (%) , wherenisthe
k=1

number of bounces. Based on this formula, what
isthe totd verticd digance that the ball has

traveled after four bounces?
[A] 23.0ft [B] 15.0ft
[C] 891t [D] 22.0ft

If | C, representsthe number of combinations of
n itemstaken r a atime, what isthe vaue of

3
a,c?
r=1

[A] 4 [B] 24 [C] 14 [D] 6

30.

31.

32.
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Thevaueof 3 .C, is
r=2
[A]5 [B]10 [C]45 [D] 25
Eveluate ésb3COSkp +1
k=0

Whatisthevauedf & (2- (b)i) ?

b=0
[A] 26 [B] 85 [C] 8-6 [D] 2-5i

GRAPHS & STATISTICS

RELATING GRAPHSTO EVENTS

33.

A bug travels up atree, from the ground, over a
30-second interval. 1t travelsfast at first and then
dows down. It stops for 10 seconds, then
proceeds dowly, speeding up asit goes. Which
sketch best illustrates the bug's distance (d) from
the ground over the 30-second interval (t)?

/,t [B] 'Lt
IS

[A] ¢

[C] D] |

i

t

CENTRAL TENDENCY

34. Two socid studies classes took the same current

events examination that was scored on the basis
of 100 points. Mr. Wong's class had a median
score of 78 and arange of 4 points, while Ms.
Rizzo's class had amedian score of 78 and a
range of 22 points. Explain how these classes
could have the same median score while having
very different ranges.
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35.

36.

What isthe mean of the datain the

accompanying table?
Scores Frequency
) if)
25 3
20 2
11 ]
10 4
[A] 145 [B] 15 [C] 11 [D] 16

The accompanying graph shows the heart rate, in
beets per minute, of ajogger during a4-minute
interval.

a0
a0

Heart Rate beats par minute
2

¥

1 2 a 4
Time (minutas)

What isthe range of the jogger's heart rate during
thisinterva?

[A] 1-4
[C] 0-110

[B] 60-110
[D] 0-4

STANDARD DEVIATION

37.

On a nationwide examination, the Adams School
had a mean score of 875 and a standard
deviation of 12. The Boswell School had amean
score of 855 and a standard deviation of 20. In
which school was there greater consistency in the
scores? Explain how you arrived at your answe.

38.

39.

Page 4

An eectronics company produces a headphone
set that can be adjusted to accommodate
different-szed heads. Research into the distance
between the top of peopl€e's heads and the top of
their ears produced the following data, in inches:
45,4.8,6.2,55,5.6,54,5.8, 6.0,5.8, 6.2,
4.6,5.0,5.4,58

The company decides to design their headphones
to accommodate three standard deviations from
the mean. Find, to the nearest tenth, the mean,
the standard deviation, and the range of distances
that must be accommodated.

Jean's scores on five mathemati cs tests were 98,
97, 99, 98, and 96. Her scoreson five English
testswere 78, 84, 95, 72, and 79. Which
datement is true about the standard deviations
for the scores?

[A] The standard deviations for both sets of
scores are equal.

[B] The standard deviation for the English scores
is greater than the sandard deviation for the
math scores.

[C] The standard deviation for the math scoresis
greeater than the standard deviation for the
English scores.

[D] Moreinformation is needed to determine the
relationship between the standard deviations.
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LINE OF BEST FIT

40.

41.

The 1999 win-loss statigtics for the American
League East baseball teams on a particular date
is shown in the accompanying chart.

WL
Mew York 52 | 24
Boston 49 | 29
Toronto 47 | 43
Tampa Bay | 59 | 49
Baltimore 36 | 51

Find the mean for the number of wins, W, and
the mean for the number of losses, L, and
determine if the point (W, L ) isapoaint on the
line of best fit. Judtify your answer.

A red estate agent plans to compare the price of
acottage, y, in atown on the seashore to the
number of blocks, X, the cottage is from the
beach. The accompanying table shows arandom
sample of sales and location data.

Write alinear regresson equetion thet relates the
price of a cottage to its distance from the beach.
Use the equation to predict the price of a

cottage, to the nearest dollar, located three
blocks from the beach.

N;;?ﬁﬁ;&?;;gf Price u::-fE':jC ottage

LX)

] F132,000
[} F310,000
4 5204000
2 B238,000
1 HE75,000
T 560,800

42.

43.
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The availability of leaded gasolinein New York
State is decreasing, as shown in the
accompanying table.

Year 1954 | 1988 | 1992 | 199: | 2000

Gallong Available | 150 124 104 76 50

{in thousands)

Determine alinear relationship for x (years)
versusy (gallons available), based on the data
given. The data should be entered using the year
and gdlons available (in thousands), such as
(1984,150).

If this relationship continues, determine the
number of gallons of leaded gasoline availablein
New York State in the year 2005.

If this rdlaionship continues, during what year will
leaded gasoline first become unavailable in New
York State?

The accompanying table illustrates the number of
movie theaters showing a popular film and the
film'sweekly gross earnings, in millions of dollars

Humber of Theaters (x) | 442 4E5 4e3 E20 EED BAT TE3 | 1,064

Grose Eamirgsiy)
{miliore of dor?ars'l : 2EF | 265 | ATA [ A0S | ATE | 476 | B15 [ B35

Write the linear regression equetion for this set of
data, rounding valuesto five decimal places.
Using this linear regresson equetion, find the
gpproximate gross earnings, in millions of dollars,
generated by 610 theaters. Round your answer
to two decimal places.

Find the minimum number of thesters thet would
generdte a least 7.65 million dollarsin gross
earnings in one week.
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44,

In amathematics class of ten students, the
teacher wanted to determine how a homework
grade influenced a student's performance on the
subsequent test. The homework grade and
subsequent test grade for each student are given

in the accompanying table,
Homewaork Grade Test Grade
) ¥
a4 18
)5 a4
12 a5
ar a9
g2 8BS
g0 B
G5 67
50 45
20 40

a Give the equation of the linear regresson line
for this set of data

b A new student comesto the classand earns a
homework grade of 78. Based on the equation
in part a, what grade would the teacher predict
the student would receive on the subsequent test,
to the nearest integer?

Page 6

45. Thetable bdow shows the results of an

experiment that relates the height a which a bl
is dropped, X, to the height of itsfirst bounce, y.

Drop Height (x) Bounce Height {y)
{21 1)

100 26

a0 23

a0 21

70 18

(1] 1&
Find X, the mean of the drop heights.
Find y, the mean of the bounce heights.

Find the linear regression equation that best fits
the data.
Show that (X, y) isapoint on theline of

regresson. [The use of the grid is optiondl.]
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46. Two different tests were designed to measure

understanding of atopic. The two testswere
given to ten students with the following results:
TS5 92 5| 6T ] BR) T2 T4] sl
Testy | S1 | T3] 65 88 80| 73] 66) 757078
Condtruct a scatter plot for these scores, and
then write an equation for the line of best fit
(round dope and intercept to the nearest
hundredth).

Test x

Find the correlation coefficient.
Predict the score, to the nearest integer, on test
y for astudent who scored 87 on test x.

ANALYZING STATISTICAL DATA

47. Which scatter diagram shows the strongest

positive correlation?

[A] §

[C] &
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48. Therdationship of awoman's shoe Sze and

49,

50.

length of awoman'sfoat, in inches, isgivenin the
accompanying table.

Woman's Shoe Size [
Foot Length (in) 0.00 |9.25 | 950 | 9.
The linear corrdation coefficient for this
rationshipis

[A] 1 [B] O

& 7 8
7

[C] 05 [D] -1

A linear regresson equation of best fit between a
student's attendance and the degree of successin
school ish = 0.5x + 68.5. The correlation
coefficient, r, for these data would be

[A] r=0 [B] -1<r<0
[Clr=-1 [D] O<r<1

Which graph represents deta used in alinear
regression that produces a correlation coefficient
closestto -1?

¥ ¥

Al f [B]

€. (D]

NORMAL DISTRIBUTIONS

ol

952

In acertain school digtrict, the ages of al new
teachers hired during the last 5 years are normdly
digtributed. Within this curve, 95.4% of the ages,
centered about the mean, are between 24.6 and
37.4 years. Find the mean age and the standard
deviation of the data.

Professor Bartrich has 184 students in her
mathematics class. The scores on thefind
examination are normdly digtributed and have a
mean of 72.3 and a sandard deviation of 8.9.
How many students in the class can be expected
to receive a score between 82 and 90?
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53.

55.

56.

InaNew York City high school, a survey
reveded the mean amount of cola consumed
each week was 12 bottles and the standard
deviation was 2.8 bottles. Assuming the survey
represents anormd distribution, how many
bottles of cola per week will gpproximately
68.2% of the students drink?

[A] 6.41012 [B] 6.4t017.6

[C] 9.2t0 14.8 [D] 12 to 20.4

The amount of ketchup dispensed from a
meachine a Hamburger Pdaceis normally
ditributed with amean of 0.9 ounce and a
standard deviation of 0.1 ounce. If the machine
is used 500 times, gpproximately how many
timeswill it be expected to dispense 1 or more
ounces of ketchup?

[A] 16 [B] 80 [C]5  [D] 100

The amount of juice dispensed from ameachineis
normaly distributed with a mean of 10.50 ounces
and astandard deviation of 0.75 ounce. Which
interval represents the amount of juice dispensed
about 68.2% of the time?

[A] 9.75-11.25 [B] 9.00-12.00
[C] 10.50-11.25 [D] 9.75-10.50

The mean of anormdly distributed set of datais
56, and the standard deviation is 5. In which
interva do approximately 95.4% of dl caseslie?

[A] 46-66 [B] 56-71
[C] 46-56 [D] 51-61

S7.

58.

59.

60.

Page 8

Twenty high school students took an examination
and received the following scores:

70, 60, 75, 68, 85, 86, 78, 72, 82, 88, 88, 73,
74,79, 86, 82, 90, 92, 93, 73

Determine what percent of the students scored
within one standard deviation of the mean. Do
the results of the examination gpproximate a
normd didribution? Judtify your answer.

The national mean for verba scores on an exam
was 428 and the standard deviation was 113.
Approximately what percent of those taking this
test had verbal scores between 315 and 5417

[A] 68.2% [B] 52.8%
[C] 26.4% [D] 38.2%

Battery lifetime is normdly digributed for large
samples. The mean lifetime is 500 days and the
sandard deviation is 61 days. Approximately
what percent of batteries have lifetimes longer
than 561 days?

[A] 16% [B] 84% [C] 68% [D] 34%
From 1984 to 1995, the winning scores for a golf
tournament were 276, 279, 279, 277, 278, 278,
280, 282, 285, 272, 279, and 278. Using the

standard deviation for the sample, S, , find the

percent of these winning scores that fal within
one standard deviation of the mean.
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61. Onadandardized test, the distribution of scores
isnormal, the mean of the scoresis 75, and the
sandard deviation is 5.8. If astudent scored 83,
the student's score ranks

[A] between the 75th percentile and the 84th
percentile

[B] below the 75th percentile

[C] between the 84th percentile and the 97th
percentile

[D] above the 97th percentile

62. The mean score on anormaly distributed exam is
42 with a standard deviation of 12.1. Which
score would be expected to occur less than 5%
of the time?

[A] 25 [B] 67 [C]32 [D] 60

63. Mrs. Ramirez isared edtate broker. Last
month, the sale prices of homesin her area
gpproximated anorma ditribution with amean
of $150,000 and a standard deviation of
$25,000.

A house had asde price of $175,000. What is
the percentile rank of its sde price, to the
nearest whole number? Explain what that
percentile means.

Mrs. Ramirez told a customer that most of the
houses sold last month had selling prices between
$125,000 and $175,000. Explain why sheis
correct.

PROBABILITY

NORMAL PROBABILITY

64. A st of normaly distributed student test scores
has a mean of 80 and a standard deviation of 4.
Determine the probability that a randomly
sdlected score will be between 74 and 82.

Page 9

65. Theamount of time that ateenager plays video
gamesin any given week is normdly distributed.
If ateenager plays video games an average of 15
hours per week, with a standard deviation of 3
hours, what is the probability of ateenager
playing video games between 15 and 18 hours a
week?

66. A shoe manufacturer collected data regarding
men's shoe sizes and found that the distribution of
szes exactly fitsthe normd curve. If the mean
shoe sizeis 11 and the stlandard deviation is 1.5,
find:

a the probability that a man's shoe sizeis greater
than or equal to 11
b the probability that a man's shoe Sze is greater
than or equd to 12.5
c P(size3 12.5)

P(sizes 8)

BINOMIAL PROBABILITY

67. Atacertain intersection, the light for eastbound
trafficisred for 15 seconds, ydlow for 5
seconds, and green for 30 seconds. Find, to the
nearest tenth, the probability thet out of the next
eight eastbound cars that arrive randomly at the
light, exactly three will be stopped by ared light.

68. Asshown in the accompanying diagram, a
circular target with aradius of 9 incheshasa
bull's-eye that has aradius of 3 inches. If five
arrows randomly hit the target, whét isthe
probability that at least four hit the bull's-eye?

G
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69.

70.

71.

72.

73.

Team A and team B are playing in aleague.
They will play each other fivetimes. If the

probability that team A winsagameis % what is

the probability that team A will win at least three
of the five games?

After sudying a coupl€s family history, a doctor
determines that the probability of any child born
to this couple having agene for disease X is 1 out
of 4. If the couple has three children, what isthe
probability that exactly two of the children have
the gene for disease X?

Which fraction represents the probability of
obtaining exactly eight heads in ten tosses of a
far coin?

(a] 180 5 P
1,024 1,024
[C] i [D] &
1,024 1,024

The probability that Kylawill score above a90
on amathematicstest is 151 . What isthe

probability that she will score above a 90 on
three of the four tests this quarter?

wH el
afdll ol

On any given day, the probability that the entire
Watson family ests dinner together is % . And

the probability that, during any 7-day period, the
Watsons eat dinner together at least Six times.

74.

75.

76.

7.

78.

79.

Page 10

When Joe bowls, he can get a strike (knock
down dl the pins) 60% of the time. How many
times morelikely isit for Joeto bowl at least
three gtrikes out of four triesasit isfor him to
bowl zero strikes out of four tries? Round your
answer to the nearest whole number .

A board game has a spinner on acircle that has
five equa sectors, numbered 1, 2, 3, 4, and 5,
repectively. If aplayer hasfour spins, find the
probability that the player spins an even number
no mor e than two times on those four spins.

The Hiking Club plansto go camping in a State
park where the probability of rain on any given
day is0.7. Which expresson can be used to find
the probahiility that it will rain on exactly three of
the seven days they are there?

[A] ,C,(07)%07)* [B] ,C,(04)*(03)°
[C] ,C,(03%07)* [D] ,C,(07)%(03)*

Tim Parker, agtar basebd| player, hits one home
run for every tentimesheisat bat. If Parker
goes to bat five times during tonight's game, what
isthe probability thet he will hit at least four
home runs?

If the probability thet it will rain on any given day
thisweek is 60%, find the probability it will rain
exactly 3 out of 7 days this week.

The probability that a planted watermelon seed

will sprout is % If Peyton plants seven seeds

from adice of watermelon, find, to the nearest
ten thousandth, the probability that at least five
will sprout.
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80. The Coolidge family's favorite tddevison channds

ae3, 6,7, 10, 11, and 13. If the Coolidge
family sdlects afavorite channd a random to
view each night, what is the probability thet they
choose exactly three even-numbered channelsin
five nights? Express your answer as afraction or
as adecima rounded to four decimal places.

RATE

SPEED

81.

82.

83.

On atrip, a student drove 40 miles per hour for 2
hours and then drove 30 miles per hour for 3
hours. What is the student's average rate of
Speed, in miles per hour, for the whole trip?

[A]37 [B]36 [C]35 [D] 34

On her firg trip, Sari biked 24 milesin T hours.
The following week Sari biked 32 milesin T
hours. Determine theratio of her average speed
on her second trip to her average speed on her
fird trip.

3 4 2 3
[A] 2 [B] 3 [C] 3 [D] >

If Jamar can run g of amilein 2 minutes 30

seconds, what is his rate in miles per minute?

B] 3

6
0 O] -

4
Al 5 25

1
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FUNCTIONS

MODELING RELATIONSHIPS

84. A dore advertisesthat during its Labor Day sdle

$15 will be deducted from every purchase over
$100. In addition, after the deduction is taken,
the store offers an early-bird discount of 20% to
any person who makes a purchase before 10
am. If Hakeem makes apurchase of x dollars,
x>100, at 8 am., what, in terms of X, is the cost
of Hakeem's purchase?

[A] 0.85x - 20
[C] 0.20x - 15

[B] 0.80x - 12
[D] 0.20x - 3

GRAPHING FUNCTIONS

85.

86.

Giventhefunction y = f (x), such that the entire
graph of the function lies above the x-axis.
Explain why the equetion f (x) =0 hasno redl
solutions.

Which equation is represented by the
accompanying graph?
¥

[A] y=|x+3-1
[C] y=|x- J+1

[B] y=|X- 3
[D] y=(x-3)*+1
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87. The graph below represents f (x) . 91. Which st of ordered pairsisnot afunction?
f [A] {(4.), (5.1, (61), (7.1)}
| / [B] {(0,0), (1,1), (22), (3,3)}
B . [C] {(31), (21), (1.2), (32)}
/}/ (O] {(1,2), (34), (4,5), (56)}
Which graph best represents| f (x)| ? 92. Which rdlation is afunction?
[A] [B] \ [A] X* +y*=7 [B] x=7

.L_LK ‘_TK [C] xy=7 [D] x*-y*=7

:' 93. Which graphisnot afunction?

{2)

o m

N
i1 4]
DEFINING FUNCTIONS
88. Which rdaionisnot afunction?
[A] y=2x+4 [B] x=3y-2
[C] y=x*-4x+3 [D] x=y*+2x- 3 94. Which graph does not represent a function of x?
iy oy
89. Which relation isafunction? (Al 3 [B] .2
[Al X +y*=16  [B] x=y*+1 £ £ \
[C] y=sinx [D] x=4 T paliatian = N Pelution
[C] _z{ D] _z}
90. Which equation represents a function? EE EE /
Al X*+y?*=4 B] y=x*- 3x- 4 St 5%
[ ] y [ ] y - Padlution * - Pallution

[C] x=y*- 6x+8 [D] 4y*=36- 9x°
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95. Which diagram represents arelation in which COMPOSITIONS OF FUNCTIONS
each member of the domain corresponds to only
one memiber of its range? 97. If f(x)=5x% and g(x) =+/2x , what isthe
] vaueof (f o 8
A] f?g _ gg\ B] ¥ (f-09)8
37 ¥ [A] 1280 [B] 80 [C] 16 [D] 8/10
X
2 1
98. If f(x)=x3 and g(x) =8x 2, find (f og)(x)
[C] X [D] X and (f 0g)(27).
— /'
I o A 99. If f(x)=2*- 1and g(x) = X’ - 1, determine
= 3 ; X
Rz thevaueof (f o g)(3).
100. If f(x)=-2x+7 and g(x) =x*- 2, then
96. Which diagram represents a one-to-one f (g(3)) isequd to
function?
[A]l -7 [B]-1 [C]-3 [D]7
[A] A
\ / 101. If f and g are two functions defined by
y f(x) =3x+5 and g(x) = x> +1, then
/ 9(f () is
= [A] 3x* +8 [B] 9x?+30x+26
[B] [C] 9x%+26 [D] x*+3x+6
_ 2 _1
102. If f(X) =—— and g(x) ==, then (go f )(x)
X+3 X
isequa to
3 2X
C Al X2 B
[C] Al =5 B %
X+3 1+3x
C D
[C] . [D] .
103. If f(x) =x+1and g(x) =x*- 1, the
[D] \ T expresson (go f )(x) equas 0 when x isequal
to
< > [A] -2, only [B] O, only

[C] Oand -2 [D] 1and-1
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104.

105.

106.

If f(x)=2x"+4 and g(x) =x- 3, which
number stisfies f (x) = (f o g)(x)?
[Al 4 [D] 5

3 3
[B] 2 [C] >

The accompanying graph is a sketch of the
function y = f (x) overtheinteva O£ xX£7.

¥

3
P

i AN

/
Fol a5 :

1

Whatistiwevduecf (fof)6)?
[B] 2 [C] O

[A] 1 [D] -2

A certain drug raises a patient's heart rate, hbxg
in beats per minute, according to the function
f:bxg = 70+0.2x, where X is the bloodstream

drug levd, in milligrams. The levd of thedrug in
the patient's bloodstream is a function of time, t,
in hours, according to the formula

gbtg :300b0.8gt. Find the value of thb4gh, the

patient's heart rate in beats per minute, to the
nearest whole number.

OPERATIONSWITH FUNCTIONS

107.

The revenue, R(x), from sdling x units of a
product is represented by the equation

R(x) = 35x, whilethetota cost, C(x), of
meking X units of the product is represented by
theequation C(x) = 20x +500. Thetotd profit,
P(x), is represented by the equation

P(x) = R(x)- C(x). Forthevauesof R(x)
and C(x) given above, what is P(x)?

[A] 10x + 100 [B] 15 - 500
[C] 15x + 500 [D] 15x

108.

109.
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The cost (C) of sdling x caculaiorsin agdoreis
modeled by the equation

3,200,000
X

C= +60,000. The store profit (P)

for these sdesis modeled by the equation

P =500x. What isthe minimum number of
caculators that have to be sold for profit to be
greater than cost?

A company cdculaesits profit by finding the
difference between revenue and cost. The cost
function of producing X hammersis

C(x) = 4x+170. If ech hammer issold for
$10, the revenue function for sdlling x hammersis
R(x) = 10x.

How many hammers must be sold to make a
profit?

How many hammers must be sold to make a
profit of $100?

INVERSE OF FUNCTIONS

110.

111.

If afunction is defined by the equation

y = 3x+ 2, which equation defines the inverse of
this function®?

2

[Al y=%><-—

B] y=-3x-2
3 [B] y=-3x

1 1 1 1
Cl y==x+= Dl x==vy+—
[]y3><2 []x3y2

A function is defined by the equetion y =5x- 5.
Which equation defines the inverse of this
function?

A] x=_1_
Sy-5
1
S5X- 5

[B] y=5x+5

[C] y=

[D] x=5y-5
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112.

113.

114.

A function is defined by the equation

y= %x - g Which equation defines the inverse

of thisfunction?

3 3
A =2X- — B] y=2x+=
Al y > [B] y >
[C] y=2x+3 [D] y=2x-3

Given: f(x) =x* and g(x) = 2"
aTheinverse of g isafunction, but the inverse of
fisnot afunction. Explain why this satement is
true.

bFind g *(f(3)) to the nearest tenth.

If the point (a, b) liesonthegraph y = f (x), the
graphof y = f "*(x) must contain point

[A] (b.a)
[C] (-a-b)

[B] (a.0)
[D] (0,b)
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115. Which graph represents the inverse of f(x) =

116.

{(0.1),(1.4),(23)}?
[A]

[B]

[C]

[D]

ot

The accompanying diagram shows the graph of
the line whose equation is y = - %x+ 2.

On the same st of axes, sketch the graph of the
inverse of this function.

State the coordinates of a point on the inverse
function.
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117.

118.

119.

Draw f(x) =2x? and f "}(x) intheinterva
0 £ x £ 2 on the accompanying set of axes.
State the coordinates of the points of intersection.

Tx)

What istheinverse of thefunction y =log, x?
[Al y*=x
[C]l 4=y

[B] 4¥=x
[D] x*=y
Theinverse of afunction isalogarithmic function

intheform y =log, x. Which equation
represents the origind function?

[A] x=b [B] y=b"
[C] by=x [D] y=bx

LINEAR SYSTEMS

WRITING LINEAR SYSTEMS

120.

At thelocd video renta store, Jose rents two
movies and three games for atotal of $15.50. At
the same time, Meg rents three movies and one
gamefor atota of $12.05. How much money is
needed to rent a combination of one game and
one movie?

121.
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The cost of along-distance telephone call is
determined by aflat fee for the first 5 minutes and
afixed amount for each additiond minute. If a
15-minute telephone call costs $3.25 and a 23-
minute call costs $5.17, find the cost of a30-
minute cdl.

BREAK EVEN

122.

123.

A cdlular telephone company has two plans.
Plan A charges $11 a month and $0.21 per
minute. Plan B charges $20 a month and $0.10
per minute. After how much time, to the nearest
minute, will the cost of plan A be equd to the
cost of plan B?

[A] 81hr8min
[C] 1hr36min

[B] 81 hr48 min
[D] 1hr22m

Idand Rent-a-Car charges a car rental fee of $40
plus $5 per hour or fraction of an hour. Wayne's
Wheds charges a car renta fee of $25 plus
$7.50 per hour or fraction of an hour. Under
what conditions doesit cost less to rent from
Idand Rent-a=Car? [The use of the
accompanying grid is optiona.]
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INEQUALITIES

ABSOLUTE VALUE INEQUALITIES

124.

125.

126.

127.

128.

Which equation states that the temperature, t, in
aroom islessthan 3° from 68°?

[A] |68-1<3 [B] [3+1|<68
[C] |3-1]<68 [D] 68+t <3

The solution set of |3x+2| <1 contains

[A] both postive and negative red numbers
[B] only posgtive red numbers

[C] only negative red numbers

[D] no red numbers

What is the solution set of the inequdity
3- 2x|3 4?

7 1
(Al {xt; £x£- 2}
Lo xs
[B] {x|x£-§orx 2}
1 7
(C] {x SEx£2)

U 3 =
[D] {x|x£§ or X ;‘}

Whét is the solution of theinequdity |x +3 £5?
[A] -8E£Ex£2 [B] x£-8or x3 2

[C] XxE-20r x38 [D] -2E£Xx£8

Thesolutionof [2x- J<5is
[A] x<-lorx>4
[C] x<4

[B] x>-1
[D] -1<x<4

129.

130.

131.

132.

133.
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Which graph represents the solution et of
2x-1<77?

[A]'dll-l-“:': e

=5-4-3-2-41012 345

-~ —— .
[B] " 54-a21012 34 5

- —
[C] T 542012345

sl

O] T

Which graph represents the solution set for the
expression [2x+3>77?

[A] =i G
-2 [i] A

[B] | o
-5 i] 2

[C] -5 0 2

Pl =1+

Theinequality [L5C - 24| £ 30 representsthe
range of monthly average temperatures, C, in
degrees Celdus, for Toledo, Ohio. Solvefor C.

A depth finder shows that the water in acertain
place is 620 feet deep. The difference between
d, the actua depth of the water, and the reading
is|d - 620 and must be less than or equal to

0.05d. Find the minimum and maximum vaues
of d, to the nearest tenth of a foot.

The heights, h, of the studentsin the chorus at
Centrd Middle School satisfy the inequdity

‘h _ 257'5 £ 325, when h is measured in inches.

Determine the interva in which these heights lie
and express your answer to the nearest tenth of
afoot. [Only an agebraic solution can recelve
full credit]
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QUADRATIC INEQUALITIES

134. When abasabdl is hit by a batter, the height of
thebdl, h(t), at timet, t 3 O, isdetermined by
the equation h(t) = - 16t* +64t +4. For which
interval of timeisthe height of the ball greater
than or equal to 52 feet?

135. Which graph represents the solution et of the
inequaity x* - 4x - 5<0?

136. Which graph represents the solution et of
x* - x-12<0?

[A] 4-8-2-10 1 2 3 4

B r

[B] -4-3-2-1012 23 4

[C] ‘*‘. } —t— —t T
-4-3-2-1012 3 4

(D]

-4-3-2-10 1 2 3 4

137.
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The profit, P, for manufacturing awireless device
is given by the equation

P =-10x* + 750x - 9,000, where x isthe
sling price, in dollars, for each wirdless device,
What range of sdling prices dlows the
manufacturer to make a profit on thiswirdess
device? [The use of the grid isoptional.]
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138. Theheght of aprojectileis modeed by the 139. The profit acoa manufacturer makes each day is

equation y = - 2x* +38x+ 10, Where x istime,
in seconds, and y is height, in feet. During what
interval of time, to the nearest tenth of a
second, isthe projectile at least 125 feet above
ground? [The use of the accompanying grid is
optiondl.]

modeled by the equation

P(X) =- x* +120x - 2000, where P isthe
profit and x isthe price for each coat sold. For
what vaues of x does the company make a
profit? [The use of the accompanying grid is
optiondl.]
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QUADRATICS

GRAPHING QUADRATICS

140. Which quadretic function is shown in the
accompanying graph?

(2.8l

-1.21

1
A ==X
[A] y 2X

[C] y=2x

141. What isthe equation of a parabolathat goes

through points (0,1), (-1,6), and (2,3)?
[A]l y=x*+1 [B] y=2x"+1
[C] y=2x*- 3x+1
142. For which quadratic equation is the axis of
symmetry x = 3?
[A] y=-x*+3x+5

[C] y=x*+x+3

[D] y=x*- 3x+1

[B] y=x*+6x+3
[D] y=-x*+6x+2

143.

144.
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Which equation represents the parabola shown in
the accompanying graph?
A
(=3, 1)
3 = X
!! |
Y

[A] f(X)=(x+D?*-3
[B] f(x)=-(x-3)2-3
[C] f(X)=-(x+3%+1
[D] f(x)=-(x-37+1

An acorn fals from the branch of atreeto the
ground 25 feet below. Thedistance, S the acorn
isfrom the ground asit fdls s represented by the
equation S(t) = - 16t% +25, wheret represents
time, in seconds. Sketch a graph of this Stuation
on the accompanying grid.

Caculate, to the nearest hundredth of a
second, the time the acorn will take to reach the
ground.
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145.

A bdl isthrown gtraight up & an initid velocity of
54 feet per second. The height of the ball t
seconds after it isthrown is given by the formula

h(t) =54t - 12t?. How many seconds after the
bal isthrown will it return to the ground?

[A]45 [B]6 [Cl4  [D] 92

MINIMUM AND MAXIMUM OF

QUADRATICS

146.

147.

148.

149.

150.

An archer shoots an arrow into the air such that
itsheight & any time, t, is given by the function
h(t) = - 16t? + kt +3. If themaximum height of
thearrow occursat time t =4, what isthe vaue
of k?

[A] 8 [B] 64 [C] 4 [D] 128
What isthe turning point, or vertex, of the

parabolawhose equation is y =3x* + 6x - 1?
[A] (-3,8) [B] (344)
[C] (-.-4) [D] (1.8)

The height of an object, h(t), is determined by
the formula h(t) = - 16t + 256t , wheret is
time, in seconds. Will the object reach a
maximum or aminimum? Explain or show your
reasoning.

Vanessathrows atennisbdl intheair. The
function h(t) = - 16t% +45t +7 representsthe
distance, in feet, that the bal is from the ground
a any timet. At what time, to the nearest tenth
of a second, isthe ball a its maximum height?

When a current, |, flows through a given
electricd circuit, the power, W, of the circuit can
be determined by the formula W = 1201 - 121 2.
What amount of current, I, supplies the maximum
power, W?

151.

152.

153.
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A basebdl player throws abdl from the outfield
toward home plate. The bal's height above the
ground is modeled by the equation

y = - 16x° +48x +6 wherey represents height,
in feet, and x representstime, in seconds. The
bdl isinitidly thrown from aheight of 6 feet.
How many seconds after the ball isthrown will it
again be 6 feet above the ground?

What is the maximum height, in fet, that the ball
reaches? [ The use of the accompanying grid is
optional.]

The height, h, in feet, abdl will reach when
thrown in the arr isafunction of time, t, in
seconds, given by the equation

h(t) = - 16t* +30t + 6. Find, to the nearest
tenth, the maximum height, in feet, the ball will
reach.

Theequation W = 1201 - 121 ? representsthe
power (W), in waits, of a 120-volt circuit having
aresstance of 12 ohmswhen a current (1) is
flowing through the arcuit. What is the maximum
power, in wats, that can be ddlivered in this
creuit?
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154. A rock isthrown verticaly from the ground with SYSTEMSWITH QUADRATICS
aveocity of 24 meters per second, and it

reechesaheight of 2+ 24t - 49t after t

155. A pdican flying inthe air over water dropsacrab

seconds. How many seconds after the rock is
thrown will it reech maximum height, and what is
the maximum height the rock will reech, in
meters? How many seconds after the rock is
thrown will it hit the ground? Round your
answers to the nearest hundredth. [Only an
agebraic or graphic solution will be accepted.]

from aheight of 30 feet. Thedidancethecrabis
from the water asit falls can be represented by
thefunction h(t) = - 16t* + 30, wheret istime,
in seconds. To caich the crab asit fdls, agull
flies dong a path represented by the function
g(t) =-8t+15 Canthegull catchthecrab
before the crab hits the water? Justify your
answer. [The use of the accompanying grid is
optiond.]
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156.

The price of astock, A(x), over a 12-month
period decreased and then increased according
to theequation A(X) =0.75x* - 6x + 20, Where
x equas the number of months. The price of
another stock, B(x), increased according to the
equation B(x) = 275x+150 over the same 12-
month period. Graph and label both equations
on the accompanying grid. State dl prices, to the
nearest dollar, when both stock values were the
same.

QUADRATIC FORMULA

157.

158.

159.

If the sum of therootsof x? +3x - 5 isadded to
the product of itsroots, the result is

[A]-15 [B]-8 [C]-2 [D] 15

Express, inamplest a + bi form, the roots of the
eguation x? +5= 4x.

Solvefor x ingmplest a + bi form:
x> +8x+25=0
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USING THE DISCRIMINANT

160.

161.

162.

163.

164.

165.

166.

Jacob is solving a quadratic equation. He
executes a program on his graphing calculator
and sees that the roots are redl, rationd, and
unequa. Thisinformation indicates to Jacob that
the discriminant is
[A] aperfectsquare  [B] not aperfect square

[C] zero [D] negative

Theroots of theequation x? - 3x- 2=0 are
[A] red, rationd, and unequa
[B] red, irrationd, and unequa

[C] red, rationd, and equal  [D] imaginary

The roots of a quadratic equation arered,
rationd, and equd when the discriminant is
[A] 2 [B] O [C] 4 [D] -2

Which equation has imaginary roots?
[A] x¥*-2=0 [B] x*-1=0
[C] x¥*+x+1=0 [D] x*- x-1=0

Theroots of theequation ax? +4x = -2 are
red, rationa, and equa when a has a vaue of

[A] 2 Bl 4 [C]1 [D]3

In the equation ax® +6x- 9 =0, imaginary roots
will be generated if

[A] -1<ax<1 [B] a>-1, only

[C] a<1,only [D] a<-1

Theequation 2x? +8x+n = 0 hasimaginary
rootswhen nisequd to

[A]6 [B]8 [C]10 [D] 4
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167.

168.

169.

170.

171.

172.

Theroots of theequation 2x2 - 8x- 4=0 are
[A] imaginary

[B] red, rationd, and unequa

[C] red, irrationd, and unequa

[D] red, rationa, and equd

Theroots of the equation 2x? - x =4 are
[A] red, rationd, andequa  [B] imaginary
[C] red, rationd, and unequa

[D] red and irrationd

Which statement must be true if a parabola
represented by the equation y = ax? +bx +c¢
does not intersect the x-axis?

[A] b” - 4ac>0,and b* - 4acisa perfect

suare.
[B] b?- 4ac<0 [C] b®- 4ac=0
[D] b’ - 4ac>0, and b’ - 4acisnot aperfect
suare.

For which postive value of m will the equation

4x% +mx+9 =0 haverootsthet are red, equa,
and rationd?

[A]9 [B]12 [C]4 [D]3

If therootsof ax? +bx+c =0 arered, rationd,
and equa, what is true about the graph of the
function y = ax® +bx +c?

[A] It liesentirely above the x-axis.

[B] Itistangent to the x-axis.

[C] Itliesentirdy below the x-axis.

[D] Itintersectsthe x-axis in two digtinct points.

Find dl vaues of k such that the equation
3x? - 2x+k =0 hasimaginary roots.
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173. If 2+ 3i isoneroot of aquadratic equation with
redl coefficients, what is the sum of the roots of
the equation?

174. Which egquation has imaginary roots?
[A] x(x +6)=-10 [B] x(5-x)=-3
[C] (2x+1)(x-3) [D] x(5+x)=8

POWERS

ZERO AND NEGATIVE POWERS

175. If f(x) =4x°+(4x)"*, what isthe value of
f(4)?

B] 4% [C] 1X

Al 0
(Al 16 16

[D] -12

OPERATIONSWITH POWERS

176. Theproduct of (5ab) and (- 2a’b)® is

[A] - 30a°’ [B] - 40a°b*
[C] - 40a’b* [D] - 30a’b*
2n+1y 3
177. Theexpresson % isequivaent to

[A] b™ [B] b* [C] b™ [D] %

SCIENTIFIC NOTATION

178. Two objectsare 24" 10%° centimeters apart. A
message from one object travels to the other at a
rateof 12° 10° centimeters per second. How
many seconds does it take the message to travel

from one object to the other?
[A] 207 10" [B] 288" 107
[C] 12" 10 [D] 20° 10°
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EXPONENTIAL FUNCTIONS

179.

180.

181.

182.

183.

Which equation models the datain the

accompanying table?

D
[A] y=2 [B] y=2x+5
[C] y=2x [D] y=52%)

Whét isthe domainof f (x) =2*?
[A] Al integers
[C] dl red numbers

[B] x£0
[D] x30
The accompanying graph represents the vaue of

abond over time.
Value of Bond

“alue

Time
Which type of function does this graph best
modd ?

[A] quadratic
[C] exponentid

[B] trigonometric
[D] logaithmic

On January 1, 1999, the price of gasoline was
$1.39 per gdlon. If the price of gasoline
increased by 0.5% per month, what was the cost
of one gdlon of gasoline, to the nearest cent, on
January 1 one year later?

A used car was purchased in July 1999 for
$11,900. If the car depreciates 13% of itsvalue
each year, what isthe value of the car, to the
nearest hundred dollars, in July 2002?
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184. The drength of amedication over timeis

185.

186.

represented by the equation y = 200(15) *,
where x represents the number of hours since the
medi cation was taken and y represents the
number of micrograms per millimeter left in the
blood. Which graph best represents this
relationship?

[A] [ [B] [
[C] i [D] t

On the accompanying grid, solve the following
system of equations graphicaly:
y=-x*+2x+1
y=2"

The graphs of the equations y = 2* and

y =- 2x +a intersect in Quadrant | for which
vauesof a?
[A] O<ax<1
[C] a>1

[B] a<1
[D] a3 1
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EXPONENTIAL REGRESSION EQUATIONS

187. A box containing 1,000 coinsis shaken, and the
coins are emptied onto atable. Only the coins
that land heads up are returned to the box, and
then the processis repeated. The accompanying
table shows the number of trids and the number
of coinsreturned to the box after each tridl.

Trial 0 1 3 4 5]

Coins Returned | 1,000 | &10 220 132 45
Write an exponential regression eguetion,
rounding the caculated vaues to the nearest ten-
thousandth.

Use the equation to predict how many coins
would be returned to the box &fter the eighth tridl.

188. Thetable below, created in 1996, shows a
history of trangit fares from 1955 to 1995. On
the accompanying grid, congtruct a scatter plot
where the independent variable isyears. State
the exponentid regresson equation with the
coefficient and base rounded to the nearest
thousandth. Using this equetion, determine the
prediction that should have been made for the

year 1998, to the nearest cent.

Year 55| GO | &5 | VO 75| BO | 8BS | 90 | 95
Fare (8)| 0.10) 0.15] 0.20) 0.20) 0.40) 0.60J0.80]1 .15 |1.50

189.

Page 26

The breaking strength, y, in tons, of sted cable
with diameter d, ininches isgiven in the table
below.

d
I:il"l:l

050 | 075 [ 1.00 | 1.25 | 1.50 | 1.75

|’1c-}|’1-'1 0.85 | 21.80 | 38.20 | 50.20 | 84.40 | 114.00

On the accompanying grid, make a scatter plot of
these data. Write the exponential regresson
equation, expressing the regression coefficients to
the nearest tenth.
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190. The accompanying table shows the average PROPERTIESOF LOGARITHMS
sdary of basebdl| playerssnce 1984. Using the
datain the table, creste a scatter plot on the grid 191. If log, x =y, then x equels
and dtate the exponentia regresson equation with
the coefficient and base rounded to the nearest [A] % [B] yb [C] b [D] y°
hundredth.
Using your written regression equation, estimate _ i )
the slary of abaseball player in the year 2005, 192. For whichvdueof x isy =log x undefined?

to the nearest thousand dollars. 1
[A] 0 [B] 0 [C] 1483 [D] p

Baseball Players’ Salaries

Numbers of Years Average Salary 193. Theexpresson log,(8- x) isdefined for all
Since 1984 (thousands of dollars) vauesof x such that
i 290
1 390 [A] X>8 [B] X£8
2 400 [C] X3 8 [D] X<8
3 495
B BHE 194. If log 5 = a, then log 250 can be expressed as
5 00 [A] 25a [B] 50a
b 820 [C] 2a+1 [D] 10 + 2a
7 1,000
. 1,250 195. Which expressionisnot equivaent to log, 367
g 1,580
[A] 2log,6 [B] 6log,2

[C] log,9+log, 4 [D] log,72- log, 2

196. Ifloga=2andlog b = 3, what isthe numericd

Ja

vaue of Iogb—;a?
[A] -8 [B] 8 [C] 25 [D] -25

197. Iflogx =a,logy=b,andlog z = c, then

X2y . .
Iogﬁ isequivaent to

[A] 2a+b-%c [B] 42a+b+%c

[C] 2ab- 1c [D] a2+b-ic
2 2
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198. Theexpression log10™** - log10* isequivaent 201. Thecdlsof aparticular organism increase
to logarithmicdly. If g represents cell growth and h
represents time, in hours, which graph best
[A] 2 [B] -2 [C] 100 [D] 1 represents the growth pattern of the cdls of this
100 organism?
[A] [B] 1
199. If loga=x and logb =y, what is logax/b ? ?/ 1
[A] x+2y [B] x+2 - -h * o

X+y ‘

[C] 2x+2y [D] 5 (] g/ [D] Qj
S <

GRAPHING LOGARITHMIC FUNCTIONS

200. A hotd findsthet itstotal annua revenue and the v
number of rooms occupied daly by guests
can best be modeled by the function LOGARITHMIC EQUATIONS

R = 3log(n? +10n), n> 0, where Risthetota
annud revenue, in millions of dollars, and n isthe

202. If logk =clogv+log p, k equas

number of rooms occupied daily by guests. The [A] v°p [B] v¢+p

hotel needs an annua revenue of $12 million to

be profitable. Graph the function on the [C] (vp)® [O] cv+p
accompanying grid over theinterval 0< n £ 100.

Cdculate the minimum number of rooms that 203. Solvefor x: log,(x* +3x)- log,(x+5) =1
must be occupied daily to be profitable.

204. Intheequation log, 4 +log, 9= 2, x isequa to

[A] 6 [B] /13 [C] 18 [D] 65

205. If log, x = 2, what isthevadueof +/x ?

[Al 5 [B]l 25 [C] 2 [D] 5

206. The relationship between the rlative size of an
earthquake, S, and the measure of the
earthquake on the Richter scale, R, isgiven by
theequationlog S= R If an earthquake
measured 3.2 on the Richter scale, what was its
relative Sze to the nearest hundredth?
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207. Themagnitude (R) of an earthquake isrelated to
itsirtensity (1) by R = Iog(l?), where T isthe

threshold below which the earthquake is not
noticed. If the intengity is doubled, its magnitude
can be represented by

[A] log2+logl-log T
[B] 2logl-log T

[C] 2(logl -logT) [D] logl-log T

208. The scientistsin alaboratory company raise
amebas to sl to schools for usein biology
classes. They know that one ameba divides into
two amebias every hour and that the formula
t =log, N can be used to determine how long

in hours, t, it takes to produce a certain number
of amebas, N. Determine, to the nearest tenth

of an hour, how long it takes to produce 10,000

amebas if they start with one ameba.

EXPONENTIAL EQUATIONS

200. Solveforx: x° =27
64

210. What isthevdueof x in the equation

81X+2 - 275X+4 ’)
3 4 4 2

[A]_E [B]-l—1 [C]ﬁ [D]-l—1

211. Thegrowth of bacteriain adish is modeled by

t
thefunction f (t) = 23. For whichvaueof t is
f(t) =327

[A]8 [B]16 [C]15 [D] 2

212. Solvedgebracdly for x: 2721 = g%

213.

214.

215.

216.

217.
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Determinethevadueof x andyif 2¥ =8* and
3 =3,

[A] x=6,y=2 [B] x=y
[C] x=2,y=6 [D] x=-2,y=-6
Solveform:  3™-5=22

The Franklins inherited $3,500, which they want
to invest for their child's future college expenses.
If they invest it a 8.25% with interest
compounded monthly, determine the value of the
account, in dollars, after 5 years. Usethe

formula A = P(1+ L)”‘, where A = vaue of the
n

investment after t years, P = principd invested, r
= annud interest rate, and n = number of times
compounded per year.

Depreciation (the declinein cash value) on acar
can be determined by the formula Vv = C(1- r)',
where V isthe vaue of the car after t years, C is
the origind cogt, and r isthe rate of depreciation.
If acar's cost, when new, is $15,000, the rate of
depreciation is 30%, and the value of the car
now is $3,000, how old isthe car to the nearest
tenth of a year?

Theamount A, in milligrams, of a 10-milligram
dose of adrug remaining in the body after t hours
isgiven by theformula A =10(08)". Find, to
the nearest tenth of an hour, how long it takes
for haf of the drug dose to be I€ft in the body.
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218.

2109.

220.

Growth of a certain strain of bacteriais modded
by the equation G = A(2.7)°%" , where:

G =find number of bacteria

A =initid number of bacteria

t =time (in hours)

In gpproximately how many hours will 4 bacteria
first increase to 2,500 bacteria? Round your
answer to the nearest hour.

The equation for radioactive decay is

t

p=(05)" , where p isthe part of asubstance
with haf-life H remaining radioactive after a
period of time, t.
A given substance has a hdf-life of 6,000 years.
After t years, onefifth of the origind sample
remainsradioactive. Findt, to the nearest
thousand years.

An archaeologigt can determine the gpproximate
age of certain ancient specimens by measuring
the amount of carbon-14, aradioactive
subgtance, contained in the specimen. The
formula used to determine the age of a gpecimen

-t
is A=A, 25%  whereA isthe amount of
carbon-14 that a specimen contains, A, isthe
origina amount of carbon-14, t istime, in years,
and 5760 isthe hdf-life of carbon-14.
A specimen that origindly contained 120
milligrams of carbon-14 now contains 100
milligrams of this substance. What isthe age of
the specimen, to the nearest hundred years?

221.

222.

Page 30

Anamount of P dollarsis deposited in an
account paying an annud interest rater (asa
decimal) compounded n times per year. Aftert
years, the amount of money in the account, in

dollars, isgiven by theequation A = P(1+ rﬁ) ",

Rachel deposited $1,000 at 2.8% annua interest,
compounded monthly. In how many years, to
the nearest tenth of a year, will she have
$2,500 in the account? [The use of the grid is
optional.]

Sean invests $10,000 at an annual rate of 5%
compounded continuoudy, according to the
formula A = P€', where A isthe amount, P is
theprincipd, e = 2.718, r istherate of interes,
andt istime inyears.

Determine, to the nearest dollar, the amount of
money hewill have after 2 years.

Determine how many years, to the nearest year,
it will takefor hisinitid investment to double.

BINOMIAL EXPANSIONS

223.

Wha isthelast term in the expangion of
(x+2y)°?

[A] y° [B] 32y* [C] 2y* [D] 10y°
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224. What isthe middle term in the expangion of

(x+y)*?
[A] 6x°y° [B] x?y?
[C] 4x?y? [D] 2x*y?

225. What isthethird term in the expangon of

bcosx+:-g5?
[A] 90cos’ x [B] 270cos’ x
[C] 90cos” x [D] 60cos’ x
RADICALS
RATIONALIZING DENOMINATORS
) . ) 4
226. Which expression is equivaent to ?
press €& 3+ 2
12 2 12+442
) 2442 B] 242
11 7
12- 442 12- 442
[C] 2 [D] /2
7 11
. o 2+4/3
227. Which expresson isequd to ?
p & > /3
1- 443 7+ 443
[A] 3 [B] 3
7 7
[C] 7+443 [D] 1- 4J3

228. Theexpresson

! 3 isequivaent to

[A] 14- 7-/3 [B] 14+7+/3
«l 2+7J§ 0] 14;«/5

229.

230.

231

232.

Page 31
The expresson 11 isequivaent to
V3-5
-J/3-5 - J3+5
A B
[A] > [B] >
3+5 3-5
[C] 3 [D] J3
2 2
: 7 . .
Theexpresson > isequivaent to
[A] 3++2 [B] 3- 2
3+4/2 21++/2
[C] 2 [D] /2
7 7
Theexpresson 1 isequivaent to
5- 413
[A] 5+413 [B] 5+413
-8 12
[C] 5+13 [D] 5+13
-12 8

Which expression represents the sum of

i+i’)
V3 42
g 284302 gy 2
6 A/5
(] x/§;«/§ (D] \E;ﬁ

PROPERTIES OF RADICALS

233. What isthedomain of h(x) =+/x?- 4x- 572

[A] {x]x3 lor X £ - 5}
[B] {x|x3 50r x £ - 1}

[C] {{-1£x£5  [D] {X-5£x£L
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234. Which satement istrue for al red number values

of x?
[A] VX =|X [B] -1]>(x-1)
[C] x-1]>0 [D] +x* =x

235. What isthe axis of symmetry of the graph of the

equation x = y*?
[A] y-axis [B] x-axis

[C] liney =-x [D] liney =x

SOLVING RADICALS

236. The path of arocket is represented by the

equation y = +/25- x*>. Thepath of amissle
designed to intersect the path of the rocket is

represented by the equation x = g ﬁ . The

vaueof x a the point of intersectionis 3. What
isthe corresponding vaue of y?

[A] 4 [B] -4 [C]-2 [D] 2

237. Thesolution set of the equation 4/x+6 = x IS
[Al {} [BI {3t [C]{-23} [D]{-2}

238. What isthe solution set of the equation
X=242x- 37?

[Al {} [BI{2} [C]{26} [D]{6}
239. Solvedgebdracdly: +/x+5+1=x

240. What isthe solution set of the equation

9x+10 =x
[A] {10} [B] {10, -1}
[C] {-1} [D] {9}

241.

242.

243.

244,
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Solvefor dl vaues of g that satisfy the equation

J3g+7=q+3

A wrecking ball suspended from achainisatype
of pendulum. The relaionship between therate
of speed of the bal, R, the mass of the bal, m,
thelength of the chain, L, and theforce, F, is

R= 2p1/m?|' . Determinetheforce, F, tothe

nearest hundredth, when L =12, m =50, and
R=0.6.

The laterd surface area of aright circular cone, s,

is represented by the equation s=pr+/r?+h?,
wherer istheradius of the circular baseand h is
the height of the cone. If thelaterd surface area
of alarge funnel is 236.64 square centimeters
and itsradiusis 4.75 centimeters, find its height,
to the nearest hundredth of a centimeter.

Theeguation VV =20/ C+ 273 relates speed of
sound, V, in meters per second, to air
temperature, C, in degrees Cdsius. What isthe
temperature, in degrees Celsius, when the speed
of sound is 320 meters per second? [ The use of
the accompanying grid is optiondal ]
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245. The number of people, y, involved in recyding in
acommunity is modded by the function

y = 904/3x + 400, where x isthe number of

months the recycling plant has been open.
Congtruct atable of values, sketch the function
on the grid, and find the number of people
involved in recycling exactly 3 months after the
plant opened.

After how many monthswill 940 people be
involved in recyding?

EXPONENTSASRADICALS

-1
30
—Zé is
273

[B] é [Cl-9 [D] 9

246. Thevdue of

1
Al - =
[A] 5
1
P
247. Theexpresson —;- isequivaent to
33

Al = [Bl1 (3 [D 3

33

Page 33

1

248. If x isapodtiveinteger, 4x2 isequivaent to

[Al 2x  [B] 4/x [C] 4% [D]%

3
249. Theexpresson b 2, b> 0, isequivaent to

A] 1 [B] (4/b)?
(/b)*
[c _1 [D] - (+/b)®
(Vb)?
250. Theexpresson 4/16a%* isequivaent to
[A] 4agb [B] 2a§b
[C] 4a’ [D] 2a%b

2

251. Findthevaueof (x+2)° +(x+1) 3 when

X=7.
2 1
252. If Caxh3 =—, wha isthevaue of x?
a
[Al -1 [B] 2 [C]-3 [D]1

253. Meteorologists can determine how long astorm

3
lasts by using the function t(d) = 0.07d2, where
d isthe diameter of the gorm, in miles, andt is
thetime, in hours. If the storm lasts 4.75 hours,
find its diameter, to the nearest tenth of a mile.

RATIONALS

OPERATIONSWITH RATIONALS

3 X

254. What isthe sum of and ?
X-3 3- X
A1 B X2 [g-1 Do
X-3
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255. Whatisthesumof (y- 5+ ?

y+2

[A] y?-7 [B] y?-3y-7
y+2 y+2

[C] Y- 5 [D] ¥- 2_ 262
y+

256. Expressin amplest form: 11

X X+3

257. A rectangular prism has alength of

2x2 +2x- 24 X2 +X-6

, awidth of and a

4%% + X X+4 264.

8X* + 2x

x*- 9
which it is defined, express, interms of x, the
volume of the prism in smplest form.

height of . Fordl vauesaof x for

258. If thelength of arectangular garden is

X2 + 2X o
represented by NI ST and itswidthis
2x- 6
2x+4
represents the area of the garden?

[A] x+5 [B] x

represented by , which expression

X X%+ 2x
955 °l 26+

259. Expressin amplest form:
4x+8  2- X X°- 4
Xx+1 3x-15° 2x*- 8x- 10

SOLVING RATIONALS

260. A rectangleis said to have a golden ratio when

W__ N \wherew representswidth and h

h w-h
represents height. When w = 3, between which
two consecutive integerswill h lie?

3 261.

263.

265.

Page 34

What is the solution set of the equation
x 1 _ 28
X-4 x+3 x*-x-12

[A] {-6} [B] {4-6} [C]{4} [D]{}

2

. Solvefor x and express your answer in smplest

radica form:
ﬂ_ 3 =7
X X+1
.9 9
Solvefor dl vauesof x: =+ =12
X X-2

Working by hersdf, Mary requires 16 minutes
more than Antoine to solve a mathematics
problem. Working together, Mary and Antoine
can solve the problem in 6 minutes. If this
Studtion is represented by the equation

6. 6
—+
t t+16

minutes Antoine works aone to solve the
problem, how many minutes will it take Antoine

to solve the problem if he works by himsdlf?

=1, wheret represents the number of

Electrica circuits can be connected in series, one
after another, or in pardld circuits that branch off
amanline. If circuits are hooked up in pardld,
the reciproca of the total resstance in the series
isfound by adding the reciprocals of each
resistance, as shown in the accompanying
diagram.

Ry
ARKKAY
'lll\' Ny

At

AR Ak K
J‘I'n"l Y "fhl'\""'lr
HE

BHCR: TR

If R =x, R, =x+3, andthetota resistance,
R;, is2.25 ohms find the positive vdue of R

T 1
to the nearest tenth of an ohm.
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RATIONAL FUNCTIONS 270. Which function is symmetrica with repect to the
orgin?
266. What isthe domain of the function
2x2 [A] y=5" [B] y=/x+5
f(x)=——="?
X - 5
[C] y=[5- X [D] y=-

[A] dl red numbers except 3

[B] all real numbers except 0 271. The accompanying graph shows the relationship

[C] 4l redl numbers except 3 and -3 between a person's weight and the distance that
[D] al red numbers the person mugt st from the center of a seesaw

to make it balanced.
.
267. Wha isthe domain of the function +

iy 124
?
x*- 49
[A] {x|xT rea numbers, x* 7}

sy
T

f(x) =

[B] {x|xT reanumbers, x* +7}

Distance (feet)

=

[C] {x|xI rea numbers R S
0 20 40 60 BO 100120 140 160

[D] {x|x1 real numbers, x* 0O} Weight (pounds)
Which eguation best represents this graph?
1 . .
268. If f(x)= , thedomainof f (x) is _120 _
() m () [A] Yy [B] Yy 2logx
[A] x>2 [B] x=2 [C] y=-120x [D] y=12%2
[C] x3 2 [D] x<2

RATIONAL EXPRESSIONS

269. Which graph represents an inverse variation

between stream velocity and the distance from 272. Written in dmplest form, the expresson
~ 2,2 _
the center of the stream?; x3y 9 is equivaent to
(Al §1| A B § Y
EllS N E
1 | Al -1 ]
Dilsitancs Dwharcs 3+Xy
= =
(€5, [D] 3]\ [C] 3+xy [D] - (3+xy)
BN/ eIl
E N E =
Ml Fletae= 273. Expressthefollowing rationa expressonin
smplest form:
9- x°

10x? - 28x- 6
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274. For dl vauesaof x for which the expresson is

2
defined, % is equivalent to
X X
X 1
A B
[Al 5 [B] 23
1 X
c D
[C] ~+2 [D] 43

275. Written in dmplest form, the expresson

x2-9x . .
— " jsequivdentto
45x - 5x? o

[A] 5 [B]é [cl - o] -5

1
5

COMPLEX FRACTIONS

a b
276. Theexpresson % is equivalent to
a b

[A] ab [B] a- b

c &b [D] a+b
ab

X4y
277. Thefraction 31

—+1
y

isequivaent to

[Al x [B] 2x [C] Xy o] 2Y
1+y

1+y

1 1
V2 2

278. Insmplest form, X 31/ isequd to

[A] y-x

[ XY
Xy

279.

280.

281.

282.

283.
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x4
Expressin smplest form; 4 21(
1- =
X
1 1
4+
Theexpresson 1X yl IS equivalent to
Al y- x (B8] -
X-y
[ XX D]
Xy y- X

Which expression is equivaent to the complex

X
fraction —X*2_ 7
Cx+2
2 2X 2X X
Al = Bl — |[C Dl 2
Al S Bl =% € D] 7
When amplified, the complex fraction
1+2
T X x10, isequivdentto
—-X
X
[Al-1 [B]1 [c]_1 D] _1
1-x x-1
11
4=
Expressin smplest form: rr2 S
—-1
g
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284.

In a science experiment, when resstor A and
resstor B are connected in apardle circuit, the

total resstanceis ! T This complex fraction

4+ =
A B
isequivaent to
Al 2B g A+B [C]AB [D] 1
A+B

INVERSE VARIATION

285.

286.

287.

288.

Explain how a person can determine if a set of
data represents inverse variation and give an
example using atable of values.

If Rvaiesinversdy as S when Sisdoubled, Ris
multiplied by
[B] 2 [D] 4

1 1
(Al 5 <13

The price per person to rent alimousine for a
prom variesinversely asthe number of
passengers. If five people rent the limousine, the
cost is $70 each. How many people are renting
the limousine when the cost per coupleis
$87.50?

To balance a seesaw, the distance, in fedt, a
person is from the fulcrum isinversdy
proportiona to the person's weight, in pounds.
Bill, who weighs 150 pounds, is Sitting 4 feet
away from the fulcrum. If Dan weighs 120
pounds, how far from the fulcrum should he St to
bal ance the seesaw?

[A] 45ft [B] 5ft [C] 3ft [D] 35ft

289.

290.

291.

292.

293.
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For arectangular garden with afixed area, the
length of the garden variesinversdy with the
width. Which equation represents this Stuation
for an area of 36 square units?

[A] x+y=36 [B] x- y=36
[C] y=36x o] y==°

When air is pumped into an automobile tire, the
pressureisinversely proportiond to the volume.
If the pressure is 35 pounds when the volumeiis
120 cubic inches, what isthe pressure, in
pounds, when the volume is 140 cubic inches?

A pulley that has adiameter of 8 inchesis belted
to apulley that has adiameter of 12 inches. The
8-inch-diameter pulley isrunning at 1,548
revolutions per minute. If the speeds of the
pulleys vary inversdy to ther diameters, how
many revolutions per minute does the larger
pulley make?

Boyle's Law states that the pressure of
compressed gasisinversaly proportiona to its
volume. The pressure of a certain sample of a
gasis 16 kilopascas when its volume is 1,800
liters. What isthe pressure, in kilopascals, when
itsvolumeis 900 liters?

The speed of alaundry truck varies inversdy with
the time it takes to reach its destination. If the
truck takes 3 hours to reach its destination
traveling at a constant speed of 50 miles per

hour, how long will it take to reach the same
location when it travels at a constant speed of 60
miles per hour?

[A] 2% hours [B] 2% hours

1

[C] 2E hours [D] 2 hours
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294,

295.

In agiven rectangle, the length variesinversdy as
thewidth. If the length is doubled, the width will

[A] bemultipliedby 2 [B] bedivided by 2

[C] remainthesame [D] increase by 2

Camishais paying aband $330 to play at her
graduation party. The amount each member
earns, d, varies inversdy as the number of
members who play, n. The graph of the equation
that represents the relationship between d and n
isan example of

[A] ahyperbola
[C] aparabola

[B] aline

[D] andlipse

ANGLES

UNIT CIRCLE

296.

297.

298.

If g isapostive acute angleand sing = a,
which expresson represents cosq intermsof a?

[A] V1- & B] L

\J1-a

2

[ Ja D] =

A/a

If g isananglein standard position and its

143
22
onaunit circle, apossblevaueof q is

[A] 150° [B] 60° [C] 30° [D] 120°

terminal side passes through the point ( )

If sinq >0 and secq <0, inwhich quadrant
does the terminal Sde of angle g lie?

[A] | [B] IV [C]Il  [D] NI

299.

300.

301.

302.

303.

304.

305.
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If the tangent of an angleis negative and its
secant is pogtive, in which quadrant doesthe
angle terminate?

[A] I [B] | [CI  [D] IV

Which angle is cotermind with an angle of 125°?

[A] -125° [B] 425°
[C] -235° [D] 235°
In the accompanying diagram, point Pb0.6,- 0.89
ison unit circle O. What isthevaueof g, tothe
nearest degree?
¥
X
P(0.&,-0.8)

If g isanobtuseangleand sing =b, thenit can
be concluded that
[A] cos2qg>b [B] sin2g<b
[C] tang>b [D] cosg>b
Is %sian the same expression as sin x ?
Judtify your answer.
If sinq isnegativeand cosq is negative, in

which quadrant doesthe termina sideof q lie?
[A] 1 [B] II [C] | [D] IV

Expressed as afunction of a pogtive acute angle,
an (-230°) isequd to

[A] -sin50°
[C] -cos50°

[B] sn50°
[D] cos50°
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306.

307.

308.

In the accompanying diagram, PR is tangent to
drdeOa R QS'OR, ad PR* OR.

0—=11

Y
Which measure represents sing ?

[A] QS [B] PR [C] SO

[D] RO

In the accompanying diagram of a unit circle, the

ordered pair (- % - %) represents the point
wherethetermina Sde of g intersects the unit
crcle.

What is mbq ?
[A] 240 [B] 210

[C] 233

[D] 225

Two draight roads intersect a an angle whose
measure is 125°. Which expresson is equivaent

to the cosine of thisangle?
[A] -cos55° [B] cos55°
[C] cos35° [D] -cos 35°
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RADIAN MEASURE

300.

310.

311

312.

313.

Through how many radians does the minute hand
of aclock turn in 24 minutes?

[A] 04p [B] 08p
[C] 02p [D] 06p

A wedge-shaped pieceis cut from acircular
pizza. Theradiusof the pizzais6 inches. The
rounded edge of the crust of the piece measures
4.2 inches. To the nearest tenth, the angle of
the pointed end of the piece of pizza, in radians,
is

[A] 14 [B] 70 |[C] 252 |[D] 0.7

An art student wants to make a string collage by
connecting Six equally spaced points on the
circumference of acircle to its center with string.
What would be the radian measure of the angle
between two adjacent pieces of gtring, in Smplest
form?

Anarc of acirclethat is6 centimetersin length
intercepts acentral angle of 1.5 radians. Find the
number of centimetersin theradius of the circle.

A dog has a 20-foot leash attached to the corner
where agarage and afence meet, as shown in
the accompanying diagram. When the dog pulls
the leash tight and walks from the fence to the
garage, the arc the leash makesis 55.8 feet.

(Mot drawn to scale)
What is the measure of angle q between the
garage and the fence, in radians?

[A] 314 [B] 279 [C] 0.36 [D] 160
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314. Kristineisri_ding in car 4 of the quiswheel 317. Theexpresson 2_cosq is eqivaent to
represented in the accompanying diagram. The
Ferriswhed isrotating in the direction indicated [A] sec q [B] snq
by the arrows. The eight cars are equally spaced
around the circular whed. EXxpress, in radians, [C] cot g [D] cc q
the measure of the smallest angle through which
she will travel to reach the bottom of the Ferris 318. A crateweighing w pounds sits on aramp

positioned a an angle of g with the horizontal.
The forces acting on this crate are modeled by
theequation Mwcosq = wsing, where M isthe
coefficient of friction. What is an expresson for

Mintemsof q ?
[A] M =cscq [B] M =cotq
[C] M =secq [D] M =tanq
319. Expressin smplest terms: 2-2simx
COSX

INVERSE TRIGONOMETRIC RATIOS

320. If thesneof anangleis 3 and theangleisnot in
TRIGONOMETRIC IDENTITIES S

Quadrant 1, what is the vdue of the cosine of the

ang angle?

315. Theexpression tang isequivaent to
secq

4 . o
(A] c;i)iq (8] sing 321. If sinx=¢, where 0° < x < 90°, find the value
d of cos (x + 180°).
sin
€] == [D] cosq
cos q . 4 5
322. IfsmA:E,tanB:E, and anglesA and B
316. Theexpresson 24 isequivaent to arein Quadrant |, what isthe value of
CXq sin(A+B)?
sin
[A] 2 [B] cosq A8 .8 .8 3B
Coq 65 65 65 65
[c] =21 [D] sing

sing
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323.

324.

325.

326.

327.

328.

5

If A isaposgitive acute angle and sinA:?,
what is cos 2A?

A -% gl

1
9 3 [C]-E

1
[D] S

If sinx:%, cosyzg, and x and y are acute

angles, thevaueof cos(x- y) is
33

65

[A] -

21
o [B] = [C]

63
P &

If X isan acute angle and sinx=i—§, then

cos2x equas
119 25
Al — B] - —
169 169
119 25
[C] - — [D] —
169 169

If g isan acute angle such thet sing :%, what
isthevdueof sin2q?

60 120 10 12
[A] 169 [B] 169 [C] e [D] -
If sing :g, then cos2q equas

1 1 1 1
[A] 3 [B] S [C] - 3 [D] 3

If A and B are positive acute angles, sinA:%,

and cosB =%, what isthe value of
9$A+%?

(A - X2

33 56 63
= Bl Mg Bl
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SOLVING TRIGONOMETRIC EQUATIONS

329.

330.

331

332.

333.

334.

On amonitor, the graphs of two impulses are
recorded on the same screen, where
0°£ x< 360°. Theimpulsesare given by the
following equations:

y=2sn*x

y=1-sinx
Find dl vauesof x, in degrees, for which the two
impulsesmeet intheinterval 0°£ x < 360°.
[Only an dgebraic solution will be accepted.]

If bsecx- ZgbZSecx- 1g: 0, then X terminates
in

[A] Quadrants| and IV, only
[B] Quadrant I, only

[C] Quadrants| and I, only
[D] Quadrantsl, 11, I, and IV

If Sn6A = cos 9A, then mPA isequd to

Al 6 [B] 36 [C] 1% [D] 54

What vdueof x intheintervad 0°£ x £180°
stisfiesthe equation +/3tanx +1= 07

[A] 150° [B] 30° [C] 60° [D] -30°

The expresson cos 40° cos 10° + Sn40° sSin
10° isequivaent to

[A] Sn30°
[C] cos30°

[B] Sn50°
[D] cos50°

What isa postive vaue of x for which

g L

[A] 90° [B] 30° [C] 45° [D] 60°
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335.

336.

337.

338.

339.

Navigators aboard ships and airplanes use
nautical milesto measure disance. The length of
anautica mile varieswith latitude. The length of
anautica mile L, in feet, on the latitude line q is
given by theformula L = 6,077- 31cos2q.
Find, to the nearest degree, theangle

q, 0£q £90°, a whichthelength of anautical

mileis gpproximately 6,076 feet.

Solve dgebraicdly for al vauesof g inthe

interval 0°£q £ 360° that satisfy the equation
Sirf q

1+cosq

Solve the following equetion dgebraicdly for dl
vauesof g intheintervd 0°£ x £ 180°.
2sing- 1=0

Intheintervd 0°£ A£ 360°, solvefor dl values
of Aintheequetion cos2A=-3sinA- 1

Find, to the nearest degree, dl vauesof g in
theinterval 0° < q < 360° that satisfy the
equation 3cos2q +sing- 1=0.

TRIGONOMETRIC GRAPHS

340.

341.

A modulated laser heats adiamond. Itsvariable
temperature, in degrees Celsus, is given by

f (t) =Tsinat. What isthe period of the
curve?

Awl m2 ®® o
a a a

Whét isthe period of the function y =5sin3x?

2p 2p
[Al Y [B] = [C] 3 [D] 5

342.

343.

344.

345.

346.
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The brightness of the sar MIRA over timeis

given by theequetion y = 2 sin %x + 6,

where x represents time and y represents
brightness. What is the period of thisfunction, in
radian measure?

A monitor displaysthegraph y = 3sin5x.
What will be the amplitude after adilation of 2?

[A]10 [B]5 [C] 6 [D]7

What is the amplitude of the function

:gsin4x?
3
p 2
[A] 3p [B] 5 [C] 3 [D] 4

The path traveled by aroller coaster is modeled
by theequation y = 27sin13x +30. What isthe

maximum dtitude of the roller coaster?
[A] 13 [B] 57 [C] 27 [D] 30

A certain radio wave travelsin a path
represented by the equation y =5sin2x. What

isthe period of thiswave?

[A]l p [B] 2 [C] 2p [D] 5
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347. A student attaches one end of aropeto awall at

348.

afixed point 3 feet above the ground, as shown
in the accompanying diagram, and movesthe
other end of the rope up and down, producing a
wave described by the equation y = asinbx +c.
The range of the rope's height above the ground
is between 1 and 5 feet. The period of the wave
IS 4p . Write the equation that represents this
wave.

! y

The shaded portion of the accompanying map
indicates areas of night, and the unshaded portion
indicates areas of daylight a a particular moment
intime

Which type of function best represents the curve
that divides the area of night from the area of

daylight?
[A] tangent
[C] quadratic

[B] codne

[D] logarithmic

349.

350.

Page 43

The graphs below show the average annua
precipitation received at different latitudes on
Earth. Which graph isatrandated cosine curve?

= E - E
[A] =2 [B] ==
== ==
| L g5
= Ex
1]
- -
00 B0AN O 30 6060 D0 B030 O 30 60O0
Harth Sauth Narth Sauth
Lalitude {7y Latitude i)
== - E
[C] o= [D] =]
= =5
3E Eg
5 g
Y T T T T A& S S s
B0E0 30 0 3060 00 DOE030 0 3060 00
Merth South Merth South
Latitude i) Latitude (%)

A building's temperature, T, varies with time of
day, t, during the course of 1 day, asfollows.
T =8cost +78

The ar-conditioning operateswhen T 3 80° F .
Graph thisfunctionfor 6 £t <17 and determine,
to the nearest tenth of an hour, the amount of
timein 1 day thet the air-conditioning ison in the
building.

T
[ ]

[ax]
(=]

Temperature (°F)

70

60

A
Ve 7 8 91011 12 13 14 15 16 1
Time of Day (t)

ol
7
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351. A pair of figure Skaters graphed part of their 352. Thetide at aboat dock can be modeled by the

routine on agrid. Themdeskaterspethli equation y = - 2cos(%t)+8, wheret isthe
represented by the equation =3sh=x, . .
& y e m(x) sm2x number of hours past noon and y isthe height of

and the female skater's path is represented by the thetide, in feet. For how many hours between t
equation f (x) = - 2cosx. Onthe =0andt=12isthetideat least 7 feet? [The
accompanying grid, sketch both paths and state use of the grid is optional ]

how many times the paths of the Skaters intersect
between X:O&‘]d X:4p_

353.  On the accompanying set of axes, graph the
equations y = 4cosx and y =2 inthedomain
-p EXED.
Express, intermsof p, theinterva for which
4cosx 3 2.

b
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354.

355.

356.

Which type of symmetry does the equation
y =cosx have?

[A] line symmetry with respect to the x-axis
[B] point symmetry with respect to (% 0)

[C] point symmetry with respect to the origin
[D] line symmetry with respect toy = x

An object that weighs 2 poundsis suspended in a
liquid. When the object is depressed 3 feet from
its equilibrium point, it will oscillate according to
the formula x = 3cos(8t), wheret isthe number
of seconds after the object isreleased. How
many seconds are in the period of oscillation?

[B] 2p [C] 3

p
[A] 7 [D] p

The times of average monthly sunrise, as shown
in the accompanying diagram, over the course of
a12-month interval can be modded by the
equation y = Acos(Bx) + D. Determinethe
vauesof A, B, and D, and explain how you
arrived a your vaues.

. Time of Average Monthly Sunrise
)

E; [

o

Time of Sunrise

— 3 L = N e |

F
123 456 7 8 91011 12

Manth of Year

357.
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The accompanying diagram shows a section of a
sound wave as displayed on an oscilloscope.

2

L3 ¢ T t
Which equation could represent this graph?

[A] y:%sin%x [B] y:ZSing

[C] yz%cost [D] y:ZCosg

TRIANGLES

PERIMETER AND AREA OF TRIANGLES

358.

359.

The accompanying diagram shows two cables of
equal length supporting apole. Both cables are
14 meters long, and they are anchored to points
in the ground that are 14 meters gpart.

" &
14m
What isthe exact height of the pole, in meters?
[A] 14 [B] 742 [C]17 [D] 743

A garden in the shgpe of an equilaterd triangle
has sdes whose lengths are 10 meters. What is
the area of the garden?

[A] 5043 n?
[C] 253 m?

[B] 50 n?
[D] 25n7
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TRIANGLE INEQUALITIES

360.

A box contains one 2-inch rod, one 3-inch rod,
one 4-inch rod, and one 5-inch rod. What isthe
maximum number of different trianglestha can
be made using these rods as Sdes?

[A] 3 [Bl2 [C]1 [D]4

USING TRIGONOMETRY TO SOLVE

TRIANGLE INEQUALITIES

361.

362.

363.

364.

An architect commissions a contractor to
produce atriangular window. The architect
describes the window as DABC, where
mbDA =50, BC =10 inches, and

AB =12 inches. How many digtinct triangles
can the contractor construct using these
dimensons?

[A] 2 [B]O [C] morethan2 [D] 1
Sam isdesigning atriangular piece for ametd
sculpture. Hetdlls Martha that two of the sdes
of the piece are 40 inches and 15 inches, and the
angle opposite the 40-inch side measures 120°.
Martha decides to sketch the piece that Sam
described. How many different triangles can she
sketch that match Sam's description?

[A] 3 [B] O [C] 2 [D] 1
How many ditinct triangles can be formed if
MDA =30, Sdeb=12, and sidea = 8?

[AJO [B]2 [C]3 [D]1

A landscape designer is designing atriangular
garden with two sides that are 4 feet and 6 fedt,
respectively. The angle opposite the 4-foot sde
is30°. How many digtinct triangular gardens can
the designer make using these measurements?

365.

366.

367.

Page 46

Main Street and Centra Avenue intersect,
making an angle measuring 34°. Angdalivesa
the intersection of the two roads, and Caitlin lives
on Centrd Avenue 10 miles from the intersection.
If Leticialives 7 miles from Caitlin, which
concluson isvdid?

[A] Leticiacannot live on Main Street.

[B] Leticiacan live a one of two locations on
Main Strest.

[C] Leticiacan live a one of three locations on
Main Stret.

[D] Leticiacan live & only one location on Main
Street.

In DABC, if AC=12, BC=11,ad
mbA = 30, angle C could be

[A] ether an obtuse angle or an acute angle
[B] aright angle, only

[C] anacute angle, only

[D] an obtuse angle, only

What isthe total number of ditinct triangles that
can be congtructed if AC =13, BC =8, and
mbA=367

[A] O [Bl1 [C]2 [D]3

BASIC TRIGONOMETRIC RATIOS

368.

At Mogul's Ski Resort, the beginner's dopeis
inclined a an angle of 12.3°, while the advanced
dopeisinclined a an angle of 26.4°. If Rudy
skis 1,000 meters down the advanced dope
while Vaerie skis the same distance on the
beginner's dope, how much longer was the
horizonta distance that Vderie covered?

[A] 895.7m [B] 81.3m
[C] 231.6m [D] 977.0m
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USING TRIGONOMETRY TO FIND AREA

3609.

370.

371

372.

Gregory wants to build a garden in the shape of
an isosceles triangle with one of the congruent
Sdesequal to 12 yards. If the area of his garden
will be 55 square yards, find, to the nearest
tenth of a degree, the three angles of the

triangle.

The accompanying diagram shows the floor plan
for akitchen. The owners plan to carpet dl of
the kitchen except the "work space," whichis
represented by scalene triangle ABC. Find the
area of thiswork space to the nearest tenth of a

squar e foot.
B 127t A
G2

Two sdes of atriangular-shaped pool measure
16 feet and 21 feet, and the included angle
measures 58°. What isthe areg, to the nearest
tenth of a square foot, of anylon cover that
would exactly cover the surface of the pool?

The triangular top of atable hastwo sdes of 14
inches and 16 inches, and the angle between the
Sdesis 30°. Find the area of the tabletop, in
sguare inches.
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373. A landscape architect is designing atriangular

garden to fit in the corner of alot. The corner of
the lot forms an angle of 70°, and the sides of the
garden including this angle are to be 11 feet and
13 fest, respectively. Find, to the nearest
integer, the number of square feet in the area of
the garden.

LAW OF COSINES

374. A dhip a seais 70 milesfrom oneradio

375.

376.

tranamitter and 130 miles from ancther. The
angle between the Sgnas sent to the ship by the
transmittersis 117.4°. Find the distance between
the two tranamitters, to the nearest mile.

A wooden frameis to be congtructed in the form
of an isosceles trapezoid, with diagonds acting as
braces to strengthen the frame. The sides of the
frame each measure 5.30 feet, and the longer
base measures 12.70 feet. If the angles between
the sdes and the longer base each measure
68.4°, find the length of one brace to the nearest
tenth of a foot.

Two sraight roads, ElIm Street and Pine Street,
intersect cregting a40° angle, as shown in the
accompanying diagram. John'shouse (J) ison
Elm Street and is 3.2 miles from the point of
intersection. Mary's house (M) is on Pine Street
and is 5.6 miles from the intersection. Find, to
the nearest tenth of a mile, the direct distance
between the two houses.

Fine Street

Elm Strest
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377.

378.

379.

380.

Kieanistraveling from city A to city B. Asthe
accompanying map indicates, Kieran could drive
directly from A to B dong County Route 21 at an
average speed of 55 miles per hour or travel on
the interstates, 45 miles aong 1-85 and 20 miles
aong 1-64. Thetwo interdates intersect at an
angle of 150° at C and have a speed limit of 65
miles per hour. How much timewill Kieran save
by traveling dong the intersates a an average
peed of 65 miles per hour?

-85
45 miles

C
150 1-64

20 miles

Coun W Route »
e g

B

To measure the distance through a mountain for a
proposed tunnel, surveyors chose points A and B
at each end of the proposed tunnd and apoint C
near the mountain. They determined that AC =
3,800 meters, BC = 2,900 meters, and

MDACB =110. Draw adiagram toillustrate
this Situation and find the length of the tunnd, to
the nearest meter.

A surveyor is mapping atriangular plot of land.
He measures two of the sides and the angle
formed by these two sdes and finds that the
lengths are 400 yards and 200 yards and the
included angleis 50°.

What isthe measure of the third sde of the plot
of land, to the nearest yard?

What isthe area of this plot of land, to the
nearest square yard?

A farmer has determined that a crop of
strawberries yidds a yearly profit of $1.50 per
square yard. If strawberries are planted on a
triangular piece of land whose sides are 50 yards,
75 yards, and 100 yards, how much profit, to the
nearest hundred dollars, would the farmer
expect to make from this piece of land during the
next harvest?
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LAW OF SINES

381.

382.

383.

384.

In the accompanying diagram of DABC,

MDA =65 mbB = 70, and the Sde opposite
vertex Bis7. Find the length of the Side opposite
vertex A, and find the areaof DABC.

Carmen and Jamd are standing 5,280 feet gpart
on agraight, horizonta road. They observea
hot-air balloon between them directly above the
road. The angle of eevation from Carmen is 60°
and from Jamd is 75°. Draw adiagram to
illugrate this Stuation and find the height of the
balloon to the nearest foot.

A ship captain at sea uses a sextant to sight an
angle of eevation of 37° to thetop of a
lighthouse. After the ship travels 250 feet directly
toward the lighthouse, another sghting is made,
and the new angle of devation is50°. The ship's
charts show that there are dangerous rocks 100
feet from the base of the lighthouse. Find, to the
nearest foot, how close to the rocks the ship is
a the time of the second sighting.

While sailing a boat offshore, Donna sees a
lighthouse and ca culates that the angle of
elevation to the top of the lighthouse is 3°, as
shown in the accompanying diagram. When she
sails her boat 700 feet closer to the lighthouse,
shefinds tha the angle of devationisnow 5°.
How tdl, to the nearest tenth of a foot, isthe
lighthouse?

)——700 t —-{

( Notdrawn to scale |
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385. A sgn 46 feet highis placed on top of an office
building. From apoint on the Sdewdk leve with
the base of the building, the angle of devation to
the top of the sgn and the angle of devation to
the bottom of the sign are 40° and 32°,
respectively. Sketch a diagram to represent the
building, the sign, and the two angles, and find the
height of the building to the near est foot.

386. A i lift beginsat ground leve 0.75 mile from
the base of amountain whose face has a 50°
angle of devation, as shown in the accompanying
diagram. The sk lift ascendsin agraght line a
anangleof 20°. Find the length of the ki lift
from the beginning of the ki lift to the top of the
mountain, to the nearest hundredth of a mile.

Top of mountain

20 50
Base of
mountain

Eeginning
of skilift

387. A ship a seaheads directly toward a cliff on the
shordine. The accompanying diagram shows the
top of the diff, D, sghted from two locations, A
and B, separated by distance S. If
mDDAC =30, mPDBC =45, and S=30
fet, what is the height of the diff, to the nearest

foot?
O Top)

h

B

388. In DABC, mbA=33, a=12, and b=15.
What is mPB to the nearest degree?

[A] 41 [B] 44 [C] 43 [D] 48
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389. Inthe accompanying diagram of DABC,

mbA =30, mMPA=30, and AC =13.
=]

' 13
What isthe length of Sde AB to the nearest
tenth?

[A] 66 [B] 101 [C] 120 [D] 115

390. In DABC, a=19, c=10, and mPbA =111.
Which statement can be used to find the vaue of
bC?

10sin69°

19
10sin21°
19
19sin69°
10

[A] sinC=

[B] sinC=

10

[C] sinC= [D] sinC=1—9

391. Asshown in the accompanying diagram, two
tracking stations, A and B, are on an east-west
line 110 miles gpart. A forest fireislocated at F,
on abearing 42° northeast of station A and 15°
northeest of station B. How far, to the nearest

mile, isthe fire from sation A?
F

110 miles B
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392. The accompanying diagram showsthe plansfor a

cell-phone tower that isto be built near abusy
highway. Find the height of the tower, to the
nearest foot.

Towwar

——o0 fi——y

VECTORS

393.

394.

395.

Two tow truckstry to pull acar out of aditch.
One tow truck appliesaforce of 1,500 pounds
while the other truck applies aforce of 2,000
pounds. The resultant force is 3,000 pounds.
Find the angle between the two gpplied forces,
rounded to the nearest degree.

One force of 20 pounds and one force of 15
pounds act on a body at the same point so that
the resultant force is 19 pounds. Find, to the
nearest degree, the angle between the two
origina forces.

Two equal forces act on abody at an angle of
80°. If the resultant force is 100 newtons, find
the vaue of one of the two equd forces, to the
nearest hundredth of a newton.

TRIANGLE PROOFS

396.

In the accompanying diagram, DABC isnot
isosceles. Prove that if dtitude BD were drawn,

it would not bisect AC.
B

Page 50

397. Given: DABT, CBTD, and AB~ CD

398.

399.

A

C B T D
Write an indirect proof to show that AT isnot
perpendicular to CD.

In the accompanying diagram of DABC,
E@A_c,@:%ﬁ and E:%C_A
A

B C
Triangle EBC can be proved congruent to
triangle DCB by

[A] SAS @SAS
[C] ASA @ASA

[B] SSS @SSS
[D] HL @ HL

In the accompanying diagram, CA* AB,
ED ~ W,EHE,@@E,E@@
and mDCAB = mb FDE = 90.

cC

._[_1.-
m

F
Which statement would not be used to prove

DABC @DDEF ?
[A] AAS @AAS
[C] HL @HL

[B] SSS @SSS
[D] SAS @SAS
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400. Inthe accompanying diagram of paralelogram

401.

402.

403.

ABCD, DE @BF.
D E C

G

A F E
Triangle EGC can be proved congruent to

triangle FGA by
[A] AAS @AAS
[C] HL @HL

[B] SSA @SSA
[D] AAA @AAA

In the accompanying diagram, HK bisects TL
and bH @bK.
| K

H L
What is the most direct method of proof that
could be used to prove DHIJ @DKLJ ?

[A] ASA @ASA [B] HL @HL
[C] SAS @SAS [D] AAS @AAS

Which condition does not prove that two

triangles are congruent?
[A] SSS @SSS [B] ASA @ASA
[C] SAS @SAS [D] SSA @SSA

Which statements could be used to prove that
DABC and DAB(C ¢ are congruent?

[A] PA@AG AC @AICG and BC @BE¢
[B] AB @A®B(¢ BC @BICG and DA @DAC
[C] AB @A®BSE DA@DAG and DC @OCe
[D] DA@AGDB @B¢ ad BC @PCe
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404. ;J:;l:lsllle:‘: lt([:c;()[:]:df::] \ltJ:tl;c: fshzﬁlc)‘:l\ Jflr:rll ;II e accompanying diagram by
Civen: AFCD B
AELET
oc | FE A ~C D
e F\_E/
Prove: AC =FD
Statements Reasons
1 AFCD 1 Given
2 AB1EC, BELEF 2 Civen
3 £B and £E are right angles. 3
4 LBz LE 4 All right angles are congruent.
5 BCll7E 5 Given
6 LBCA= £EFD [}
T AF=DE T Given
8 ABC=z= DEF &
0 AT=TD 1]
PERIMETER AND AREA OF OTHER
POLYGONS

405. A homeowner wantsto increasethe size of a

rectangular deck that now measures 15 feet by
20 feet, but building code laws state that a
homeowner cannot have a deck larger than 900
square feet. If the length and the width are to be
increased by the same amount, find, to the
nearest tenth, the maximum number of feet thet
the length of the deck may be increased in sze

legglly.
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406.

407.

408.

Chad had a garden that was in the shape of a
rectangle. Itslength wastwiceitswidth. He
decided to make a new garden that was 2 feet
longer and 2 feet wider than hisfirst garden. If x
represents the origina width of the garden, which
expression represents the difference between the
area of his new garden and the area of the
origind garden?

[A] 2x?
[C] 6x+4

[B] x*+3x+2
[D] 8

A smdll, open-top packing box, smilar to a
shoebox without alid, isthreetimes aslong asit
iswide, and hdf ashigh asitislong. Each
sguare inch of the bottom of the box costs
$0.008 to produce, while each square inch of
any side costs $0.003 to produce.

Write afunction for the cost of the box described
above.

Using this function, determine the dimensons of a
box that would cost $0.69 to produce.

A picnic table in the shape of aregular octagon is
shown in the accompanying diagram. If the
lengthof AE is 6 feet, find the length of one side
of the table to the nearest tenth of a foot, and
find the area of the table's surface to the nearest

tenth of a square foot.
B C

OTHER POLYGON PROOFS

400.

Prove that the diagonds of a paralelogram bisect
each other.

410.

411.

412.
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Given: pardldogram ABCD, diagond AC, and

ABE
D

2

A
Prove mbl1>mb2

In the accompanying diagram of ABCD, where

al b, prove ABCD is an isosceles trapezoid.

¥
[

D':\""'C:' / Cib,c)
- Calt'}
Af—a,0) Eia 0

Given: A(1,6), B(7,9), C(13,6), and D(3,1)
Prove: ABCD isatrapezoid. [The use of the
accompanying grid is optional.]
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413. Quadrilaterd KATE has vertices K(1,5), A(4,7),

414.

T(7,3), and E(1,-1).
aProvethat KATE isatrapezoid. [The use of
thegrid isoptiond.]

b Prove that KATE isnot an isosceles trapezoid.

The coordinates of quadrilateral ABCD are A(-
1,-5), B(8,2), C(11,13), and D(2,6). Usng
coordinate geometry, prove that quadrilateral
ABCD isarhombus. [Theuse of the grid is
optiondl.]
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415. The coordinates of quadrilateral JKLM are J(1,-

416.

2), K(13,4), L(6,8), and M(-2,4). Provethat
quadrilatera JKLM is atrapezoid but not an
isoscelestragpezoid. [The use of thegridis
optiond.]

Jm is experimenting with anew drawing program
on his computer. He created quadrilateral
TEAM with coordinates T(-2,3), E(-5,-4), A(2,-
1), and M(5,6). Jm believesthat he has created
arhombus but not asquare. Provethat Imis
correct. [The use of thegrid isoptional.]
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CONICS

CIRCUMFERENCE AND AREA

417.

418.

419.

Every time the pedals go through a 360° rotation
on acertain bicycle, the tires rotate three times.
If thetires are 24 inchesin diameter, what isthe
minimum number of complete rotations of the
pedas needed for the bicycleto travel at least 1
mile?

[A] 12 [B] 561 [C] 5,280 [D] 281
lleanabuys alarge circular pizzathat is divided
into eight equa dices. She measures aong the

outer edge of the crust from one piece and finds

it to be 5% inches What iss the diameter of the

pizzato the nearest inch?

[A] 7 [B] 4 [C] 8 [D] 14

A bdl isralling in adrcular path that has aradius
of 10 inches, as shown in the accompanying
diagram. What distance has the bdl rolled when
the subtended arc is 54°? Express your answer
to the nearest hundredth of an inch.

420.

421.

422.
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CitiesH and K are located on the same line of
longitude and the difference in the latitude of
these citiesis 9°, as shown in the accompanying
diagram. If Earth'sradiusis 3,954 miles, how
meany miles north of city K iscty H aong arc
HK? Round your answer to the nearest tenth
of amile.

(Mt drawn to scale)

Kathy and Tami are a point A on acircular track
that has aradius of 150 feet, as shown in the
accompanying diagram. They run
counterclockwise dong thetrack from Ato S a
distance of 247 feet. Find, to the nearest

degree, the measure of minor arc AS.
A

w

The accompanying diagram shows the path of a
cart traveling on acircular track of radius 2.40
meters. The cart starts at point A and stops at
point B, moving in a counterclockwise direction.
What is the length of minor arc AB, over which
the cart traveled, to the nearest tenth of a
meter ?

I=
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423. The circumference of acircular plot of land is

increased by 10%. What is the best estimate of
the total percentage that the area of the plot
increased?

[A] 21% [B] 31% [C] 10% [D] 25%

EQUATIONS OF CIRCLES

424. The center of acircular sunflower with a diameter

425.

426.

427.

of 4 centimetersis (-2,1). Which equation
represents the sunflower?

[A] (x- 2%+ (y+1)?*=2
[B] (x-2)°+(y-1)*=4
[C] (x+2)*+(y-1)*=4
[D] (x+2)*+(y-D*=2
F\/hat isthe equ_ati on of acircle with center
; 3,]g and radius 77
[A] (x- 9 +(y+1)?* =49
[B] (x-3*+(y+D)*=7
[C] (x+3)*+(y-1*=7
[D] (x+3)%+(y-1)*=49
A circle has the equation

(x+1)?+(y- 3)* =16. What arethe

coordinates of its center and the length of its
radius?

[A] (-1,3) and 16
[C] (1,-3) and 4

[B] (-1,3) and 4
[D] (1,-3) and 16

What are the coordinates of the center of the

circle represented by the equation
Ix +3f +y- 4 =252

[A] (-34) [B] (34)
[C] (-3-4) [D] (3-4)

428.
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For acarnival game, John is painting two circles,
V and M, on a square dartboard.

a On the accompanying grid, draw and |abel
cirdeV, represented by the equation

x? +y? = 25, and circle M, represented by the

equation (x- 8)° +(y+6)° = 4.

b A point, (x,y), is randomly selected such that
-10£ x£10 and - 10£ y £10. Whatisthe
probability that point (X,y) lies outsde both circle
V and circle M?

EQUATIONSOF ELLIPSES

429. A commercid atist plansto include an dlipsein

adesign and wants the length of the horizontal
axisto equa 10 and the length of the vertica axis
to equa 6. Which equation could represent this

ellipse?
[A] 3y=20% [B] 9x?- 25y? = 225
[C] 9x2+25y2 = 225

[D] x?+y?=100



Math B Regents Exam Questions by Topic

WWW.jmap.org

430. Which equation, when graphed on a Cartesian

coordinate plane, would best represent an
eliptica racetrack?

[A] 3x +10y = 288,000
[B] 30xy = 288,000

[C] 3x2+10y? = 288,000
[D] 3x?- 10y? = 288,000

431. An object orbiting a planet travelsin a path

represented by the equation

Ay+1? +5(x+4)*>=15. Inwhich type of

pattern does the object travel ?
[A] dlipse [B] parabola
[C] hyperbola [D] drde

432. The accompanying diagram represents the

dliptica path of aride at an amusement park.

e by,
S~

L

he——300 ft —
Which equation represents this path?

2

X ¥
150° 507

[C] y=x?+100x +300

[A]

N V2
D +2_=1
(D] 150° 507

=1 [B] x*+y?*=300

433.

434,
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An architect is designing a building to include an
arch in the shagpe of asemi-dlipse (hdf an
dlipse), such that the width of the arch is 20 feet
and the height of the arch is 8 feet, asshown in
the accompanying diagram.

Vv

aft

L3
X
-

200t

Which equation moded s this arch?

2 2 2 2
[A] X_+L: [B] X_+y_:
400 64

2 2 2 2
[C] X_+y_: [D] X_+y_:
64 400 100 64

The accompanying diagram shows the dliptical
orbit of aplanet. Thefoci of the dlipticd orbit
are F, and F,.

V
A

F1 Fz

¥
If a, b, and c aredl positiveand at b? c,
which equation could represent the peth of the
planet?

[B] x*+y*=¢*
[D] ax? +by2 =2

[A] y=ax’+c

[C] ax? - byz =2
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437. Anoverhead view of arevolving door isshown

435. The accompanying diagram showsthe

congtruction of amodel of an dlipticd orbit of a
planet traveling around astar. Point P and the

center of the star represent the foci of the orbit.
W

LA

Which equation could represent the relation
shown?

in the accompanying diagram. Each pand is1.5
meters wide.

B -"

A D

]

What is the gpproximate width of d, the opening
fromBto C?

[A] 212m
[C] 1.50m

[B] 3.00m
[D] .73 m

A] .Y g [B] x_2+y_2 —1 438. A toy truck islocated within acircular play area.
15 9 15 9 Alex and Dominic are sitting on opposite
X2y X2y endpoints of achord that contains the truck.

[C] = ol =1 [D] ﬁ+ﬁ=1 Alex is 4 feet from the truck, and Dominic is 3

CHORDS, SECANTSAND TANGENTS

436. Kimi wantsto determine the radius of acircular

pool without getting wet. Sheislocated a point
K, which is 4 feet from the pool and 12 feet from
the point of tangency, as shown in the

feet from the truck. Meraand Tamara are Sitting
on opposite endpoints of another chord
containing the truck. Meiraiis 8 feet from the
truck. How many feet, to the nearest tenth of a
foot, is Tamarafrom the truck? Draw adiagram
to support your answer.

accompanying diagram. 439. A regular hexagon isinscribed in acircle. What

K 12 ft istheratio of the length of a sde of the hexagon
to the minor arc that it intercepts?

4 ft

What isthe radius of the pool?

[A] 4410 ft [B] 16ft
[C] 321t [D] 201t

p 3 3 6
[A] s [B] o [C] " [DO] b
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440. Inthe accompanying diagram, the length of
ABC is % radians.
E

:_[_1.-

(Mot drawn 1o scale)

Whét is mbABC ?

[A] 45 [B]53 [C]72 [D] 36

441. The new corporate logo created by the design

engineers a Magic Motorsis shown in the
accompanying diagram.
B

C A
If chords BA and BC are congruent and

mBC =140, wha is mDB?

[A] 80 [B] 40 [C] 140 [D] 280
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. The accompanying diagram shows a child's soin

toy that is congtructed from two chords
intersecting in acircle. The curved edge of the
larger shaded section is one-quarter of the
circumference of the circle, and the curved edge
of the smdler shaded section is one-fifth of the
circumference of the circle.

What is the measure of angle x?
[A] 40° [B] 108° [C] 81° [D] 72°

. The accompanying diagram represents circular
pond O with docks located at points A and B.
From acabin located at C, two sghtings are
taken that determine an angle of 30° for tangents

CA and CB.

What is mBCAB ?
[A] 150 [B] 30 [C]75 [D] 60



Math B Regents Exam Questions by Topic

WWW.jmap.org

444, An architect isdesgning apark with an entrance

445.

446.

represented by point C and a circular garden
with center O, as shown in the accompanying
diagram. The architect plansto connect three
points on the circumference of the garden, A, B,
and D, to the park entrance, C, with wakways

s0 that walkways CA and CB are tangent to the
garden, wakway DOEC isapath through the
center of the garden, mADB: mAEB =3:2, BC

= 60 meters, and EC = 43.6 meters.

Find the measure of the angle between walkways
CA and CB.

Find the diameter of the circular garden, to the

nearest meter.
A

D o _ 436 m o
%

B

A smdl fragment of something brittle, such as
pottery, is called ashard. The accompanying
diagram represents the outline of a shard from a
smadll round plate that was found at an
archaeologicd dig.

If BC isatangentto AC at Band

mMDABC =45, wha isthemeasureof AC, the
outside edge of the shard?

[A] 90° [B] 45° [C] 135° [D] 225°
Point P lies outdde circle O, which hasa
diameter of AOC. The angle formed by tangent

PA and secant PBC measures 30°. Sketch the
conditions given above and find the number of
degreesin the measure of minor arc CB.

447.

448.
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In the accompanying diagram, cabins B and G
are located on the shore of acircular lake, and
cabin L islocated near thelake. Point D isa
dock on the lake shore and is collinear with
cabinsB and L. The road between cabins G and
L is8 mileslong and is tangent to the lake. The
path between cabin L and dock D is4 miles

long.

Mot drawn to scale)

What isthe length, in miles of BD?

[A] 12 [B] 8 [C] 24 [D] 4

The accompanying diagram shows a circular
machine part that hasrods PT and PAR
attached a points T, A, and R, which are located
onthedirde; mTA: mAR: mRT =1:3:5; RA=
12 centimeters, and PA =5 centimeters.

p

A

R
Find the measure of D P, in degrees, and find the

length of rod PT, to the nearest tenth of a
centimeter.
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449, Given dirde O with diameter GOAL; secants
HUG and HTAM intersect at point H;

mGM :mML:mLT =7:3:2; andchord GU @

chord UT. Findtheratioof mDUGL to

M S AT H
L

450. The accompanying diagram shows a semicircular
arch over agreet that hasaradius of 14 feet. A
banner is attached to the arch at points A and B,
such that AE = EB = 5 feet. How many feet
above the ground are these points of attachment

for the banner?
o W—h\_q_\ﬁ:
E
1
! |
: 14 ft
. l
| |
L J
Eft St
Strest

CIRCLE PROOFS

451. Inthe accompanying diagram of cirde O, PA is
drawn tangent to the circleat A. Place Bon PA
anywhere between P and A and draw OA, OP,
and OB. Provetha OB isnot perpendicular to

PA.
P
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452. Given: chords AB and CD of cirde O intersect
a E, an interior point of circle O; chords AD
and CB are drawn.

D E
Prove: (AE)(EB) = (CE)(ED)
SOLIDS
VOLUME

453. A rectangular piece of cardboard isto be formed
into an uncovered box. The piece of cardboard
is 2 centimeterslonger than itiswide. A square
that measures 3 centimeters on aside is cut from
each corner. When the sides are turned up to
form the box, its volume is 765 cubic
centimeters. Find the dimensons, in centimeters,
of the origina piece of cardboard.

TRANSFORMATIONS

TRANSLATIONS

454. Theimage of the origin under a certain trandation
isthe point (2,-6). Theimage of point (-3,-2)
under the same trandation is the point

[A] (-1-8) Bl (2.9

[C] (-6,12) [D] (-54)
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455. Two parabolic archesareto be built. The
equation of the first arch can be expressed as
y=-x*+9, witharangeof O£ y£9, andthe
second arch is created by the transformation
T,,. Onthe accompanying set of axes, graph

the equations of the two arches. Graph theline
of symmetry formed by the parabolaand its
transformation and label it with the proper
equation.

y

DILATIONS

456. Inwhich quadrant would the image of paint (5,-
3) fdl after adilation usng afactor of -3?

[A] Il [B] I [C]Il  [D] IV

457.
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In the accompanying graph, the shaded region
represents set A of dl points (x,y) such that

x? +y? £1 Thetransformation T maps point
(%, y) to point (2%, 4y).
.

Which graph shows the mapping of set A by the
transformeation T?

[A] [B]

[C]

[D]
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458. The graph of the function g(x) is shown on the

accompanying set of axes. On the same et of
axes, ketch theimage of g(x) under the
tranformation D,.

-E-1-10-8 - -7 -6 5 -4 2 - - 12 23 46 67 8 92 1011 1

REFLECTIONS

450.

460.

What are the coordinates of point P, the image of
point (3,-4) after areflectionintheliney = x?

[A] (4-3) [B] (-34)
[C] (34) [D] (-4.3)
The greph below represents f(x).

7}4’,

Which graph best represents f(-x)?

Al | B 4]
/| ~

A P
7 N

461.
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In the accompanying diagram of square ABCD,
F isthemidpoint of AB, G isthe midpoaint of
BC, Histhemidpoint of CD, and E isthe
midpoint of DA.

H o
D

B

A E "

Find theimage of DEOA dfter itisreflected in
line ¢.

Isthisisometry direct or opposite? Explain your
answer.

ISOMETRIES

462.

463.

464.

465.

Which tranformation is not an isometry?
[Al D, [Bl T,q [Clr. I[Dl R

Which trandformation is not an isometry?
[A] linereflection [B] dilation
[C] trandation [D] rotation

Which trandformation is a direct isometry?
[A] T, [BI D, I[C]D, [D]r

y-axis

Which transformation is an oppodite isometry?
[A] rotation of 90° [B] linereflection
[C] dilation [D] trandation



Math B Regents Exam Questions by Topic Page 63

WWW.jmap.org

466. Which transformation is an example of an 471. If f(x) = cos x, which graph repre&entsf(x) under

opposite isometry? thecomposition r, __or._

[A] (x)y) ® (x+3y-6) [A]
[B] (xy) ® (y:X)

[C] (xy) ® (y-x) [D] (xy) ® (3x,3y)
[C]
467. Which transformation does not preserve
orientation?
[A] reflectionin they-axis [B] dilation

[C] rotation [D] trandation

¥,

472. The graph of f(x) is shown in the accompanying
diagram.

ROTATIONS

468. Point P¢istheimage of point P(-3,4) after a
trandation defined by T, ,,. Which other

transformation on P would also produce P¢?
[A] r.y- axis [B] RQO" [A]
[C] Ry D] r,.,

f%

Which graph represents f (X) ?

Ix- axis°ly- axis ~

[B] {
D] 1

COMPOSITIONS OF TRANSFORMATIONS

C
469. If the coordinates of point A are (-2,3), what is Ll

theimageof Aunder r, ..o D,?

+

[A] (9-6) [B] (-6.-9)
[C] (5.6) [D] (6.9)

470. What istheimage of point (1,1) under
M- ais © Rogoe ?
[A] (1.1) [B] (1-1)
[C] (-1.1) [D] (-1.-1)
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473. The accompanying graph representsthe figure T . 475. Graph and label the following equations, a and b,
1 on the accompanying set of coordinate axes.
I ay=x

biy=-(x- 4)*+3

. . Describe the composition of transformations
Which graph represents | after atransformation performed on a to get b.

defined by r,_, o Ry, ?

[A] i [B] i
[c D] 4
J—i—* x v‘—i-]:” X

474. aOn the accompanying grid, graph the equation
2y=2x?- 4 intheintervd - 3£ x£ 3 and

labd it a.
b On the same grid, sketch theimage of a under 476. On the accompanying grid, graph and labe AB,
To.,0Fy ais AN |20E it b. where A is(0,5) and Bis (2,0). Under the

transformation r,__; or, ..(AB), Amapsto
Ag and B mapsto Bqt Graph and label
AtBe¢ What single transformation would map
AB to AgB@?




