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Choice A is correct. Statement | need not be true. The fact that 78% of the 1,000 adults who
were surveyed responded that they were satisfied with the air quality in the city does not mean
that the exact same percentage of all adults in the city will be satisfied with the air quality in the
city. Statement Il need not be true because random samples, even when they are of the same
size, are not necessarily identical with regard to percentages of people in them who have a
certain opinion. Statement Il need not be true for the same reason that statement Il need not
be true: results from different samples can vary. The variation may be even bigger for this
sample since it would be selected from a different city. Therefore, none of the statements must
be true.

Choices B, C, and D are incorrect because none of the statements must be true.
QUESTION 16

Choice D is correct. According to the given information, multiplying a tree species’ growth
factor by the tree’s diameter is a method to approximate the age of the tree. Multiplying the
growth factor, 4.0, of the American elm given in the table by the given diameter of 12 inches
yields an approximate age of 48 years.

Choices A, B, and C are incorrect because they do not result from multiplying the given
diameter of an American elm tree with that tree species’ growth factor..

QUESTION 17

Choice D is correct. The growth factor of a tree species is approximated by the slope of a line of
best fit that models the relationship between diameter and age. A line of best fit can be visually
estimated by identifying a line that goes in the same direction of the data and where roughly
half the given data points fall above and half the given data points fall below the line. Two
points that fall on the line can be used to estimate the slope and y-intercept of the equation of
a line of best fit. Estimating a line of best fit for the given scatterplot could give the points (11,
80) and (15, 110). Using these two points, the slope of the equation of the line of best fit can be

110-80

calculated as , or 7.5. The slope of the equation is interpreted as the growth factor for a

species of tree. According to the table, the species of tree with a growth factor of 7.5 is
shagbark hickory.

Choices A, B, and C are incorrect and likely result from errors made when estimating a line of
best fit for the given scatterplot and its slope.

QUESTION 18
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Choice C s correct. According to the given information, multiplying a tree species’ growth
factor by the tree’s diameter is a method to approximate the age of the tree. A white birch with
a diameter of 12 inches (or 1 foot) has a given growth factor of 5 and is approximately 60 years
old. A pin oak with a diameter of 12 inches (or 1 foot) has a given growth factor of 3 and is
approximately 36 years old. The diameters of the two trees 10 years from now can be found by
dividing each tree’s age in 10 years, 70 years, and 46 years, by its respective growth factor. This

yields 14 inches and 15% inches. The difference between 15% and 14 is 1%, or approximately

1.3 inches.

Choices A, B, and D are incorrect and a result of incorrectly calculating the diameters of the two
trees in 10 years.

QUESTION 19

Choice B is correct. Triangles ADB and CDB are congruent to each other because they are both
30°-60°-90° triangles and share the side BD. In triangle ADB, side 4D is opposite to the angle
30°; therefore, the length of 4D is half the length of hypotenuse 4B. Since the triangles are

congruent, AB = BC = 12. So the length of 4D is %: 6.

Choice A is incorrect. If the length of AD were 4, then the length of AB would be 8. However,
this is incorrect because 4B is congruent to BC , which has a length of 12. Choices C and D are
also incorrect. Following the same procedures as used to test choice A gives 4B a length of
12\/2_ for choice C and 124/3 for choice D. However, these results cannot be true because 4B is
congruent to BC , which has a length of 12.

QUESTION 20

Choice D is correct. The graph on the right shows the change in distance from the ground of the
mark on the rim over time. The y-intercept of the graph corresponds to the mark’s position at
the start of the motion (t = 0); at this moment, the mark is at its highest point from the ground.
As the wheel rolls, the mark approaches the ground, its distance from the ground decreasing
until it reaches 0—the point where it touches the ground. After that, the mark moves up and
away from the ground, its distance from the ground increasing until it reaches its maximum
height from the ground. This is the moment when the wheel has completed a full rotation. The
remaining part of the graph shows the distance of the mark from the ground during the second
rotation of the wheel. Therefore, of the given choices, only choice D is in agreement with the
given information.
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Choice A is incorrect because the speed at which the wheel is rolling does not change over time,
meaning the graph representing the speed would be a horizontal line. Choice B is incorrect
because the distance of the wheel from its starting point to its ending point increases
continuously; the graph shows a quantity that changes periodically over time, alternately
decreasing and increasing. Choice C is incorrect because the distance of the mark from the
center of the wheel is constant and equals the radius of the wheel. The graph representing this
distance would be a horizontal line, not the curved line of the graph shown.

QUESTION 21

Choice A is correct. The equation can be rewritten as 1—é =c,orequivalently 1-c= ﬁ_ Sincea
a a

<0andb >0, it follows that §< 0,andso1-c<0,orequivalently c>1.

Choice B is incorrect. If c= 1, then a - b =a, or b = 0. But it is given that b >0, so ¢ = 1 cannot be
true. Choice Cis incorrect. If ¢ = -1, then a - b = -a, or 2a = b. But this equation contradicts the
premise that a <0 and b >0, so ¢ = -1 cannot be true. Choice D is incorrect. For example, if ¢ =
-2, then a - b = -2a, or 3a = b. But this contradicts the fact that @ and b have opposite signs, so
c< -1 cannot be true.

QUESTION 22

Choice Cis correct. It is given that 34.6% of 26 students in Mr. Camp’s class reported that they
had at least two siblings. Since 34.6% of 26 is 8.996, there must have been 9 students in the
class who reported having at least two siblings and 17 students who reported that they had
fewer than two siblings. It is also given that the average eighth-grade class size in the state is 26
and that Mr. Camp’s class is representative of all eighth-grade classes in the state. This means
that in each eighth-grade class in the state there are about 17 students who have fewer than
two siblings. Therefore, the best estimate of the number of eighth-grade students in the state
who have fewer than two siblings is 17 x (number of eighth-grade classes in the state), or 17 x
1,800 = 30,600.

Choice A is incorrect because 16,200 is the best estimate for the number of eighth-grade
students in the state who have at least, not fewer than, two siblings. Choice B is incorrect
because 23,400 is half of the estimated total number of eighth-grade students in the state;
however, since the students in Mr. Camp’s class are representative of students in the eighth-
grade classes in the state and more than half of the students in Mr. Camp’s class have fewer
than two siblings, more than half of the students in each eighth-grade class in the state have
fewer than two siblings, too. Choice D is incorrect because 46,800 is the estimated total
number of eighth-grade students in the state.
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QUESTION 23

Choice D is correct. The linear function that represents the relationship will be in the form r(p)
=ap + b, where a and b are constants and r(p) is the monthly rental price, in dollars, of a
property that was purchased with p thousands of dollars. According to the table, (70, 515) and
(450, 3,365) are ordered pairs that should satisfy the function, which leads to the system of
equations below.

70a+b=515
450a +b =3,365

Subtracting side by side the first equation from the second eliminates b and gives 380a = 2,850;

2,850

solving for a gives a= 0 - 7.5. Substituting 7.5 for a in the first equation of the system gives

525 + b = 515; solving for b gives b = -10. Therefore, the linear function that represents the
relationship is r(p) = 7.5p - 10.

Choices A, B, and C are incorrect because the coefficient of p, or the rate at which the rental
price, in dollars, increases for every thousand-dollar increase of the purchase price is different
from what is suggested by these choices. For example, the Glenview Street property was
purchased for $140,000, but the rental price that each of the functions in these choices
provides is significantly off from the rental price given in the table, $1,040.

QUESTION 24

Choice B is correct. Let x be the original price, in dollars, of the Glenview Street property. After
the 40% discount, the price of the property became 0.6x dollars, and after the additional 20%
off the discounted price, the price of the property became 0.8(0.6x). Thus, in terms of the
original price of the property, x, the purchase price of the property is 0.48x. It follows that 0.48x
=140,000. Solving this equation for x gives x = 291,666.6 . Therefore, of the given choices,
$291,700 best approximates the original price of the Glenview Street property.

Choice A is incorrect because it is the result of dividing the purchase price of the property by
0.4, as though the purchase price were 40% of the original price. Choice C is incorrect because it
is the closest to dividing the purchase price of the property by 0.6, as though the purchase price
were 60% of the original price. Choice D is incorrect because it is the result of dividing the
purchase price of the property by 0.8, as though the purchase price were 80% of the original
price.

QUESTION 25




image11.png
Choice D is correct. Of the first 150 participants, 36 chose the first picture in the set, and of the
150 remaining participants, p chose the first picture in the set. Hence, the proportion of the

participants who chose the first picture in the set is 3;;)" . Since more than 20% of all the

36+p

participants chose the first picture, it follows that o >0.20 . This inequality can be

rewritten as p + 36 > 0.20(300). Since p is a number of people among the remaining 150
participants, p < 150.

Choices A, B, and C are incorrect and may be the result of some incorrect interpretations of the
given information or of computational errors.

QUESTION 26

Choice B is correct. A cube has 6 faces of equal area, so if the total surface area of a cube is
2

2
6(%) , then the area of one face is (%) . Likewise, the area of one face of a cube is the square

2
of one of its sides; therefore, if the area of one face is (%] , then the length of one side of the

cube is %A Since the perimeter of one face of a cube is four times the length of one side, the

perimeter is 4(%)

Choice A is incorrect because if the perimeter of one face of the cube is %, then the total

ENFSIEN

2 2
surface area of the cube is 6 :Gtéj , which is not 6(%] . Choice C is incorrect because if

the perimeter of one face of the cube is 4a, then the total surface area of the cube is

2 2
6(%) =6a’, which is not 6(%) . Choice D is incorrect because if the perimeter of one face of

2 2 2
the cube is 6a, then the total surface area of the cube is 6(%) :6(%) , which is not 6(%) .

QUESTION 27
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Choice C s correct. If the mean score of 8 players is 14.5, then the total of all 8 scores is 14.5 x
8 =116. If the mean of 7 scores is 12, then the total of all 7 scores is 12 x 7 = 84. Since the set of
7 scores was made by removing the highest score of the set of 8 scores, then the difference
between the total of all 8 scores and the total of all 7 scores is equal to the removed score: 116
-84=32.

Choice A is incorrect because if 20 is removed from the group of 8 scores, then the mean score

(14.5-8)-20

of the remaining 7 players is ~13.71, not 12. Choice B is incorrect because if 24 is

removed from the group of 8 scores, then the mean score of the remaining 7 players is

14.5-8)-24
Q ~13.14, not 12. Choice D is incorrect because if 36 is removed from the group of 8

(145-8)-36

scores, then the mean score of the remaining 7 players is ~11.43, not 12.




image13.png
QUESTION 8
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Choice A is correct. The constant term 331.4 in S(T) = 0.6T + 331.4 is the value of S when T=0.
The value T = 0 corresponds to a temperature of 0°C. Since S(T) represents the speed of sound,
331.4 is the speed of sound, in meters per second, when the temperature is 0°C.

Choice B is incorrect. When T = 0.6°C, S(T) = 0.6(0.6) + 331.4 = 331.76, not 331.4, meters per
second. Choice C is incorrect. Based on the given formula, the speed of sound increases by 0.6
meters per second for every increase of temperature by 1°C, as shown by the equation 0.6(7T +
1) +331.4 = (0.6T + 331.4) +0.6. Choice D is incorrect. An increase in the speed of sound, in
meters per second, that corresponds to an increase of 0.6°C is 0.6(0.6) = 0.36.

QUESTION 9

Choice A is correct. Substituting X’ for y in the second equation gives 2(x) + 6 = 2(x + 3). This
equation can be solved as follows:

2x*+ 6 = 2x + 6 (Apply the distributive property.)

2x* + 6 - 2x - 6 = 0 (Subtract 2x and 6 from both sides of the equation.)
2x* - 2x = 0 (Combine like terms.)

2x(x - 1) = 0 (Factor both terms on the left side of the equation by 2x.)

Thus, x =0 and x = 1 are the solutions to the system. Since x >0, only x = 1 needs to be
considered. The value of y when x = 1is y = x* = 12 = 1. Therefore, the value of xy is (1)(1) = 1.

Choices B, C, and D are incorrect and likely result from a computational or conceptual error
when solving this system of equations.

QUESTION 10

Choice B is correct. Substituting a” + b? for z and ab for y into the expression 4z + 8y gives 4(a’ +
b?) + 8ab. Multiplying a® + b by 4 gives 4a” + 4b° + 8ab, or equivalently 4(a® + 2ab + b*). Since
(a® +2ab + b%) = (a + b)?, it follows that 4z + 8y is equivalent to (2a + 2b)%.

Choices A, C, and D are incorrect and likely result from errors made when substituting or
factoring.

QUESTION 11

Choice Cis correct. The volume of right circular cylinder A is given by the expression rtr’h,
where r is the radius of its circular base and h is its height. The volume of a cylinder with twice
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the radius and half the height of cylinder A is given by r1(2r)( % )h, which is equivalent to 4mz(%

)h= 2nr*h. Therefore, the volume is twice the volume of cylinder A, or 2 x 22 = 44.

Choice A is incorrect and likely results from not multiplying the radius of cylinder A by 2. Choice
B is incorrect and likely results from not squaring the 2 in 2r when applying the volume formula.
Choice D is incorrect and likely results from a conceptual error.

QUESTION 12

3 y
Choice D is correct. Since 9 can be rewritten as 32, 9¢ is equivalent to 3> * . Applying the

3 21
properties of exponents, this can be written as 32, which can further be rewritten as 32( 32), an

expression that is equivalent to 33 .
1 L
Choices A is incorrect; it is equivalent to 9°. Choice B is incorrect; it is equivalent to 9+ . Choice

1
Cis incorrect; it is equivalent to 32.

QUESTION 13

Choice B is correct. When n is increased by 1, t increases by the coefficient of n, which is 1.

Choices A, C, and D are incorrect and likely result from a conceptual error when interpreting the
equation.

QUESTION 14

Choice C is correct. The graph of y = =f(x) is the graph of the equation y = -(2*+ 1), ory = -2" - 1.
This should be the graph of a decreasing exponential function. The y-intercept of the graph can
be found by substituting the value x = 0 into the equation, as follows: y = -2°-1=-1-1=-2,
Therefore, the graph should pass through the point (0, -2). Choice C is the only function that
passes through this point.

Choices A and B are incorrect because the graphed functions are increasing instead of
decreasing. Choice D is incorrect because the function passes through the point (0, -1) instead
of (0, -2).

QUESTION 15
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Choice D is correct. Since gasoline costs $4 per gallon, and since Alan’s car travels an average of

25 miles per gallon, the expression % gives the cost, in dollars per mile, to drive the car.
Multiplying % by m gives the cost for Alan to drive m miles in his car. Alan wants to reduce his

weekly spending by $5, so setting %m equal to 5 gives the number of miles, m, by which he
must reduce his driving.

Choices A, B, and C are incorrect. Choices A and B transpose the numerator and the
denominator in the fraction. The fraction 2475 would result in the unit miles per dollar, but the

question requires a unit of dollars per mile. Choices A and C set the expression equal to 95
instead of 5, a mistake that may result from a misconception that Alan wants to reduce his
driving by 5 miles each week; instead, the question says he wants to reduce his weekly
expenditure by $5.

QUESTION 16

The correct answer is 4. The equation 60h + 10 < 280, where h is the number of hours the boat
has been rented, can be written to represent the situation. Subtracting 10 from both sides and
then dividing by 60 yields h < 4.5. Since the boat can be rented only for whole numbers of
hours, the maximum number of hours for which Maria can rent the boat is 4.

QUESTION 17

The correct answer is g, or 1.2. To solve the equation 2(p + 1) + 8(p - 1) = 5p, first distribute the

terms outside the parentheses to the terms inside the parentheses: 2p + 2 + 8p - 8 = 5p. Next,
combine like terms on the left side of the equal sign: 10p - 6 = 5p. Subtracting 10p from both

sides yields -6 = -5p. Finally, dividing both sides by -5 gives p = g =1.2. Either 6/5 or 1.2 can be

gridded as the correct answer.

QUESTION 18

The correct answer is 2471, or 5.25. Use substitution to create a one-variable equation that can
be solved for x. The second equation gives that y = 2x. Substituting 2x for y in the first equation

gives %(2x+2x):%. Dividing both sides of this equation by % yields (2x +2x)=21. Combining
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like terms results in 4x = 21. Finally, dividing both sides by 4 gives x = 2471 =5.25. Either 21/4 or

5.25 can be gridded as the correct answer.

QUESTION 19

2x+6  2x+4

- , Which is
(x+2° (x+2)

The correct answer is 2. The given expression can be rewritten as

2x+6-2c-4 2 This isin the form

—,or = ; therefore, a = 2.
(x+2) (x+2) (x+2)

equivalent to =3

QUESTION 20

The correct answer is 97. The intersecting lines form a triangle, and the angle with measure of
X" is an exterior angle of this triangle. The measure of an exterior angle of a triangle is equal to
the sum of the measures of the two nonadjacent interior angles of the triangle. One of these
angles has measure of 23° and the other, which is supplementary to the angle with measure
106°, has measure of 180° - 106° = 74°. Therefore, the value of xis 23 + 74 = 97.
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A

Suppose the initial water level was 100 units.
If the water level decreases by 10 percent each

year, the water level will be 100(1-0.1)" , or
100(0.9)", n years later. The water level

decreases exponentially, not linearly.
Of the graphs shown, only choice A would
appropriately model exponential decrease.

. D

L Attime 7 =0, the price of model 4 was
$30,000 and the price of model B was $24,000.
To find out what percent the price of model A
was higher than the price of model B, use
the following equation.

30,000=24,0000 +— )
100

o than

30,000 | x

24,000 100

= 125=1+ = 025=—
100 100

= 25=x
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Therefore the price of model A was 25%
higher than and the price of model B .

Roman numeral I is true.

To find out what percent the price of model B
was less than the price of model 4 , use the
following equation.

x

24,000=30,0000 ——- )
100
e
24,000 x
30,000 100
08=1-2 = 02=
100

= 20=x
Therefore the price of model B was 20%
less than the price of model 4 .

‘Roman numeral IT is true.

From time £ =0 to ¢ =6, the average rate of

decrease in the value of model 4
_ amount of decrease _ 30,000 ~12,000

" changeinyears 6

=3,000

From time =0 to =6, the average rate of
decrease in the value of model B

_ amount of decrease _ 24,000 ~12,000

" changeinyears 6

=2,000

Therefore, from time =0 to =6, the average
rate of decrease in the value of model A was
1.5 times the average rate of decrease in the
value of model B .

‘Roman numeral 1T is also true.

Choice D is correct.

. 395

£(x)=12,000(0.9)" and g(x) = 14,000(0.85)"

2(2)- £(2) =14,000(0.85)* —12,000(0.9)*
=10,115-9720 =395
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1. D

The present population must be multiplied by
a factor of 2 to double. If a certain population
doubles every 40 days, the population grows
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1
by a multiple of (2)% each day. After ¢ days,
the population will be multiplied by (2)* . If the
population starts with 12 rabbits, after ¢ days,

the population will be 12x(2) .

. B

For the present population to decrease by 4%,
the initial population must be multiplied by a
factor of 0.96. If population P is

80,000 this year, it will be

80,000(0.96) one year later,
80,000(0.96)(0.96) two years later,
80,000(0.96)(0.96)(0.96) three years later,
and so on. After ¢ years, the population will be
80,000(0.96) .

. c
For the price of a house to increase at an annual
growth rate of r, it must be multiplied by a factor
of (1+7) each year. If the price of the house is
$150,000 this year, it will be
150,000(1+ ) one year later,
150,000(1+ r)(1+7) two years later,
150,000(1+r)(1+r)(1+7) three years later,
and so on. Thus, 10 years later, the price of the
house will be 150,000(1+7)'°.

. B

If the half-life of a substance is 12 days, half
of the substance decays every 12 days.
Make a chart.

Amount Days

128 0

mX% 12 days after
11

128xx— 24 days after
22
111

1283 x—x 36 days after
2722

128x1x 1l L 48 days after
27222

Therefore, after 48 days, there will be

lZXx%xl ! %,or&millig‘mms,oflh:

radioactive substance left.
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5.

1.04

The initial deposit earns 4 percent interest
compounded annually. Thus at the end of one year,
the new value of the account s the initial deposit
of $3,000 plus 4 percent of the initial deposit:
$3,000+0.04(83,000) = $3,000(1 +0.04) .

Since the interest is compounded annually, the
value at the end of each succeeding year is the
previous year’s value plus 4 percent of the
previous year’s value. Thus after 2 years, the
value will be $3,000(1.04)(1.04). After 3 years,

the value will be $3,000(1.04)(1.04)(1.04).
After ¢ years, the value will be $3,000(1.04)'.
Therefore, the value of x in the expression
$3,000(x)" is 1.04.

446
The difference in the amount after 10 years will be
$3,000(1.05)"° - $3,000(1.04)"°

~$445.95.
To the nearest dollar the difference in the amount
will be $446.
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QUESTION 14

Choice A is correct. According to the table, 74 orthopedic surgeons indicated that research is
their major professional activity. Since a total of 607 surgeons completed the survey, it follows
that the probability that the randomly selected surgeon is an orthopedic surgeon whose
indicated major professional activity is research is 74 out of 607, or 74/607, which is =~ 0.122.

Choices B, C, and D are incorrect and may be the result of finding the probability that the
randomly selected surgeon is an orthopedic surgeon whose major professional activity is
teaching (choice B), an orthopedic surgeon whose major professional activity is either teaching
or research (choice C), or a general surgeon or orthopedic surgeon whose major professional
activity is research (choice D).

QUESTION 15




