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3 3
Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS  

For questions 1-15, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 16 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

NOTES  

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which

f(x) is a real number.
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The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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Which of the following equations has a vertex of 
(3, –3)  ? 
A) y = 5(x – 3)2 – 3
B) y = 5(x + 3)2 – 3
C) y = 5(x – 3)2 + 3
D) y = 5(x + 3)2 + 3

 2

A beverage store charges a base price of x dollars 
for one keg of root beer. A sales tax of a certain 
percentage is applied to the base price, and an 
untaxed deposit for the keg is added. If the total 
amount, in dollars, paid at the time of purchase for 
one keg is given by the expression 1.07x + 17, then 
what is the sales tax, expressed as a percentage of the 
base price?
A)  0.07%
B)  1.07%
C)  7%
D)  17%

 3

Syed took out a cash advance of d dollars from a 

financing company. The company deducts a fee of 
1
3  of the original advanced amount along with a

wire transfer fee of $30.00. Which of the following 

represents the final advanced amount that Syed 

receives after all applied fees, in dollars? 

A) 
1
3 d – 30

B) 
1
3 (d – 30)

C) 
2
3 (d – 30)

D) 
2
3 d – 30

 4

What is the equation of a line that contains the 
point (1, 6) and has a y-intercept of 4 ?

A) y = 1
2

x + 4

B) y = x + 4

C) y = 2x + 4

D) y = 4x + 2
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The number of bonus points, B(p), that a credit card 
holder receives is given by the function B(p) = 4p + 7, 
where p represents the number of purchases made. 
If the number of purchases is increased by 3, by how 
much does the number of bonus points increase?
A)    3
B)    4
C)  12
D)  19

 6

Jeff tests how the total volume occupied by a fluid 
contained in a graduated cylinder changes when 
round marbles of various sizes are added. He found 
that the total volume occupied by the fluid, V, in cubic 
centimeters, can be found using the equation below, 
where x equals the number of identical marbles Jeff 
added, one at a time, to the cylinder, and r is the 
radius of one of the marbles.

V x r= + 







24 4

3
3π π

If the volume of the graduated cylinder is 96p cubic 
centimeters, then, what is the maximum number of 
marbles with a radius of 3 centimeters that Jeff can 
add without the volume of the fluid exceeding that of 
the graduated cylinder?
A)  1
B)  2
C)  3
D)  4

 7

If b is two more than one-third of c, which of the 
following expresses the value of c in terms of b ?

A)  c
b

=
− 2
3

B)  c
b

=
+ 2
3

C)  c = 3(b – 2)

D)  c = 3(b – 6)

 8

The rotation rate of a mixing blade, in rotations per 
second, slows as a liquid is being added to the mixer. 
The blade rotates at 1,000 rotations per second when 
the mixer is empty. The rate at which the blade slows 
is four rotations per second less than three times the 
square of the height of the liquid. If h is the height of 
liquid in the mixer, which of the following represents 
R(h), the rate of rotation?
A) 4 – 9h2

B)  1,000 – (4 – 3h)
C)  1,000 – (9h – 4)
D)  1,000 – (3h2 – 4)
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A dental hygiene company is creating a new 
24-ounce tube of toothpaste by combining its 
most popular toothpastes, Cavity Crusher and Bad 
Breath Obliterator. Cavity Crusher contains 0.25% 
of sodium fluoride as its active ingredient, and Bad 
Breath Obliterator contains 0.30% of triclosan as its 
active ingredient for a total of 0.069 ounces of active 
ingredients in both toothpastes. Solving which of the 
following systems of equations yields the number 
of ounces of Cavity Crusher, c, and the number of 
ounces of Bad Breath Obliterator, b, that are in the 
new toothpaste?
A)                     c + b = 0.069 

        0.25c + 0.3b = 24
B)                     c + b = 24 

0.0025c + 0.003b = 0.069
C)                     c + b = 24 

    0.025c + 0.03b = 0.069
D)                     c + b = 24 

        0.25c + 0.3b = 0.069

 10
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In the equation above, what is the value of d ?
A) –4
B)   2
C)   4
D)   6

 11

Which of the following is a possible equation for a 
circle that is tangent to both the x-axis and the line 
x = 4 ? 
A)  (x + 2)2 + (y + 2)2 = 4
B)  (x + 2)2 + (y – 2)2 = 4
C)  (x – 2)2 + (y + 4)2 = 4
D)  (x – 6)2 + (y – 2)2 = 4 
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Reactant A is placed in a beaker, to which Reactant B 
will be added. Reactants A and B will not react unless 
B gets to a certain concentration. Once the reaction 
starts, both concentrations decrease until B has been 
consumed. Which of the following graphs, showing 
concentration in moles as a function of time in 
seconds, represents the reaction? 
A)

 

Conc [mol]

t

A

B

B) Conc [mol]

t

A

B

C)   Conc [mol]

t
A

B

D)   Conc [mol]

t

A

B

 13

           –2y £ 8 
         y – 3 £ x  
  – 1

3
y + 1 ³ x

Which of the following graphs shows the solution to 
the system of inequalities above?

A) 

x

y

B)

 

x

y

C) 

x

y

D)

 

x

y
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A

B

D

C

If rectangle ABCD has an area of 324 and the tangent 

of ÐBCA (not shown) is 4
9

, then which of the 

following is closest to the length of BD (not shown)?
A) 9.8
B) 27
C) 29.5
D) It cannot be determined from the given 

information.

 15

Which of the following is equivalent to
2 6

4
6 36
3 9

m m
m

+

+
×

−
?

 

A) 
12 216

12 36

2m
m
−

+

B) 
8 30
3 13
m
m
−

+

C) 
m − 6

4

D) m – 6
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A rectangular box has sides 3, 4, and x and a volume 
of 18. What is the value of x ?

 17

Jeanne babysits Chuy one day each week. Jeanne 
charges a $20 fee for the day, plus $5.50 for every 30 
minutes of babysitting. How much has Jeanne earned 
after three hours of babysitting? (Disregard the $ sign 
when gridding your answer.)

 18

The parabola y = –x2 + 5x + 6 is intersected by the line  

y =
 
- 1

2
x  + 12. What is the y-coordinate of the 

intersection closest to the x-axis?
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            13r + 8v = 47 
       22v = 63 – 17r

Based on the system of equations above, what is the 
sum of r and v ?

 20

A gardener has a cultivated plot that measures 4 feet 
by 6 feet. Next year, she wants to double the area of 
her plot by increasing the length and width by x feet. 
What is the value of x ? 

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.

3 3
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-30, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 31 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.

 REFERENCE 

�
w

h

V = �wh

•r
h

V = r h2

r•

A = r 2

C = 2 r

�
w

A = �w

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°

s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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The population, P, of Town Y since 1995 can be 
estimated by the equation P = 1.0635x + 3,250, where 
x is the number of years since 1995 and 0 ≤ x ≤ 20. In 
the context of this equation, what does the number 
1.0635 most likely represent?
A)  The estimated population of town Y in 1995
B)  The estimated population of town Y in 2015
C)  The factor by which the population of town Y 

increased yearly
D)  The factor by which the population of town Y 

decreased yearly

 2

If x2 + 12x = 64 and x > 0, what is the value of x ? 
A)    2
B)    4
C)    8
D)  16

 3

Sai is ordering new shelving units for his store. 
Each unit is 7 feet in length and extends from floor 
to ceiling. Sai’s store has 119 feet of wall space that 
includes 21 feet of windows along the walls. If the 
shelving units cannot be placed in front of the 
windows, which of the following inequalities includes 
all possible values of r, the number of shelving units 
that Sai could use?

A)  r ≤ −119 21
7

B)  r ≥ +119 21
7

C)  r £ 119 – 21 + 7r

D)  r ³ 119 + 21 – 7r
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Truffula Tree Fruit Weight
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The scatterplot above shows the weight, in ounces, of 
the fruits on a certain truffula tree from days 55 to 85 
after flowering. According to the line of best fit in the 
scatterplot above, which of the following is the closest 
approximation of the number of days after flowering 
of a truffula fruit that weighs 5.75 ounces? 
A) 63
B) 65
C) 77
D) 81

 5

Hannah placed an online order for shirts that cost 
$24.50 per shirt. A tax of 7% is added to the cost of 
the shirts, before a flat, untaxed shipping rate of $6 is 
charged. Which of the following represents Hannah’s 
total cost for s shirts, in dollars?
A)  0.07(24.50s + 6)
B)  1.07(24.50 + 6)s
C)  1.07(24.50s) + 6
D)  1.07(24.50 + s) + 6

 6

Once a certain plant begins to grow, its height 
increases at a linear rate. After six weeks, the plant is 
54 centimeters tall. Which of the following functions 
best models the relationship between h(w), the height, 
in centimeters, of the plant, and w, the number of 
weeks that the plant has been growing?
A)  h(w) = 6w
B)  h(w) = 9w
C)  h(w) = 54w
D)  h(w) = 54 + w
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Which of the following is equivalent to (12x2 + 4x + 5y) 
+ (3x2 – 2x + 3y) ?
A) 2x2 – 2x + 8y
B) 2x2 + 15x + 8y
C) 15x2 – 2x + 8y
D) 15x2 + 2x + 8y 

 8

An advertisement for Royal Rat Rations states: “7 out 
of 8 veterinarians recommend Royal Rat Rations for 
your fancy rat.” No other information about the data is 
provided by the company.

Based on this data, which of the following inferences is 
most valid?
A) Royal Rat Rations provides the best nutrition for 

fancy rats.
B) If you do not feed your rat Royal Rat Rations, your 

rat will be unhealthy.
C) Only one veterinarian does not recommend Royal 

Rat Rations for your fancy rat.
D) Of the veterinarians surveyed by Royal Rat 

Rations, the majority recommend Royal Rat 
Rations for your fancy rat.

 9

1
2

t + 4 = 3
4

t – 5 

In the equation above, what is the value of t ?
A)   4
B)   9
C) 18
D) 36

 10

Dogs need 8.5 to 17 ounces of water each day for 
every 10 pounds of their weight. Everett has two 
dogs—Ringo is a 35-pound black lab mix, and Elvis 
is a 55-pound beagle. Which of the following ranges 
represents the approximate total number of ounces of 
water, w, that Elvis and Ringo need in a week?  
A) 77 ≤ w ≤ 153
B) 109 ≤ w ≤ 218
C) 536 ≤ w ≤ 1,071
D) 765 ≤ w ≤ 1,530
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Priya is planning to send her favorite dry rub recipe 
to a friend who lives in France. Before sending 
the recipe, Priya wants to convert the American 
customary units in the instructions into metric units 
so that her friend will easily be able to understand 
the measurements. If the recipe calls for a ratio of 
four ounces of paprika to every seven ounces of chili 
powder, and if Priya’s friend is planning to make a 
large batch of dry rub with 91 total ounces of chili 
powder, approximately how many total grams of 
paprika and chili powder will the recipe require? 
(1 ounce = 28.3 grams)
A) 4,047 grams
B) 4,521 grams
C) 4,925 grams
D) 5,149 grams

 12

Luciano measured the amount of water that 
evaporated over a period of time from a container 
holding w ounces of water, where w is greater than 
12. By the end of the first day, the cup had lost 2 
ounces of water. By the end of the 7th day, the cup 
had lost an additional 8 ounces of water. By the end 
of the 11th day, the cup had lost half of the water that 
remained after the 7th day. Which of the following 
represents the remaining amount of water, in ounces, 
in Luciano’s container at the end of the 11th day?

A)  w −2
8

B)  w −2
2  

– 10

C)  1
2

w – 10

D)  w −10
2  
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Questions 13 and 14 refer to the following information.

In the 1990s, the park rangers at Yellowstone National 
Park implemented a program aimed at increasing the 
dwindling coyote population in Montana. Results of 
studies of the coyote population in the park are shown 
in the scatterplot below.
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Coyote Population in Yellowstone Park

 13

Based on the line of best fit in the scatterplot above, 
which of the following is the closest to the average 
annual increase in coyotes in Yellowstone Park 
between 1995 and 2000 ?
A) 22
B) 24
C) 26
D) 28

 14

According to the data in the scatterplot, which of the 
following best represents the percent increase between 
the median of the results of the studies from 1995 and 
the median of the results of the studies from 1996 ?
A)   50%
B) 100%
C) 150%
D) 200%

p
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Bailey’s Boutique Clothing is having a 20% off sale 

during which shirts cost $30.00 and pants cost $60.00. 

On the day of the sale, Bailey’s sells a total of 60 

shirts and pants and earned a total of $2,250. On a 

regular day, Bailey’s sells 2
3

the number of shirts and 

pants sold during the sale and earns a total of $1,875. 

Solving which of the following systems of equations 

yields the number of shirts, s, and the number of 

pants, p, sold during a regular day?
A)             s + p = 40 

37.5s + 75p = 1,875
B)             s + p = 40 

   30s + 60p = 2,250
C)             s + p = 60 

   30s + 60p = 2,250
D)             s + p = 2,250 

   30s + 60p = 60

 16

Bryan, who works in a high-end jewelry store, earns 
a base pay of $10.00 per hour plus a certain percent 
commission on the sales that he helps to broker in 
the store. Bryan worked an average of 35 hours per 
week over the past two weeks and helped to broker 
sales of $5,000.00 worth of jewelry during that same 
two-week period. If Bryan’s earnings for the two-week 
period were $850.00, what percent commission on 
sales does Bryan earn?
A) 1%
B) 2%
C) 3%
D)  4%

 17

If C x
x

x+( )
−

=
+

3
8

3
, which of the following could be an 

expression of C in terms of x ?

A) 3(1 + x)

B) x2 + 2x – 24

C) 
1
3

6 4x x+( ) −( )

D) 
1
3

3 8x x−( ) +( )

 18

Lennon has 6 hours to spend in Ha Ha Tonka State 
Park. He plans to drive around the park at an average 
speed of 20 miles per hour, looking for a good trail to 
hike. Once he finds a trail he likes, he will spend the 
remainder of his time hiking it. He hopes to travel 
more than 60 miles total while in the park. If he hikes 
at an average speed of 1.5 miles per hour, which of the 
following systems of inequalities can be solved for the 
number of hours Lennon spends driving, d, and the 
number of hours he spends hiking, h, while he is at 
the park?
A) 1.5h + 20d > 60
          h + d ≤ 6
B) 1.5h + 20d > 60
          h + d ≥ 6
C) 1.5h + 20d < 60
          h + d ≥ 360
D) 20h + 1.5d > 6
          h + d ≤ 60
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In a certain sporting goods manufacturing company, 
a quality control expert tests a randomly selected 
group of 1,000 tennis balls in order to determine how 
many contain defects. If this quality control expert 
discovered that 13 of the randomly selected tennis 
balls were defective, which of the following inferences 
would be most supported?
A) 98.7% of the company’s tennis balls are defective
B) 98.7% of the company’s tennis balls are not 

defective
C) 9.87% of the company’s tennis balls are defective
D) 9.87% of the company’s tennis balls are not 

defective

 20

If – 20
7

< –3z + 6 < –
11
5

, what is the greatest possible 

integer value of 9z – 18 ?

A) 6
B) 7
C) 8
D) 9

 21

  –24 – 8j = 12k

      
3 5

3
7
6

+ = −k j

Which of the following ordered pairs (j, k) is the 
solution to the system of equations above?
A) (6, –6)
B) (3, 0)
C) (0, 2)
D) (–4, 1)
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United States Investment in  
Alternative Energy Sources

Actual  
2007 Investment

Projected  
2017 Investment

Biofuels 0.31 0.34
Wind 0.40 0.32
Solar 0.27 0.30
Fuel Cells 0.02 0.04
Total 1.00 1.00

The table above shows the relative investment in 
alternative energy sources in the United States by 
type. One column shows the relative investment 
in 2007 of $75 million total invested in alternative 
energy. The other column shows the projected relative 
investment in 2017 given current trends. The total 
projected investment in alternative energy in 2017 is 
$254 million. Suppose that a new source of alternative 
energy, Cold Fusion, is perfected. It is projected that by 
2017 that $57 million will be invested in Cold Fusion in 
the United States, without any corresponding reduction 
in investment for any other form of alternative energy. 
What portion of the total investment of alternative 
energy in the United States will be spent on biofuels?
A) 0.18
B) 0.22
C) 0.28
D) 0.34

 23

  (x – 2)2 + y2 = 36 
       y = –x + 2

The equations above represent a circle and a line that 
intersects the circle across its diameter. What is the 
point of intersection of the two equations that lies in 
quadrant II?

A)  −( )3 2 3 2,

B) (–4, 2)

C) 2 3 2+( ),

D) 2 3 2 3 2−( ),
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y

x

A (0, 3)

B (5b, b)

C (10b, –b)

The graph of f(x) is shown above in the xy-plane. 
The points (0, 3), (5b, b), and (10b, –b) are on the line 
described by f(x). If b is a positive constant, what are 
the coordinates of point C ?
A) (5, 1)
B) (10, –1)
C) (15, –0.5)
D) (20, –2)

 25

Melanie puts $1,100 in an investment account that 
she expects will make 5% interest for each three-
month period. However, after a year she realizes she 
was wrong about the interest rate and she has $50 
less than she expected. Assuming the interest rate 
the account earns is constant, which of the following 
equations expresses the total amount of money, x, she 
will have after t years using the actual rate?
A) x = 1,100(1.04)4t

B) x = 1,100(1.05)4t – 50

C) x = 1,100(1.04)t/3

D) x = 1,100(1.035)4t

 26

O

A

B

If the radius of the circle above is x, ÐAOB = 120°, 
and O is the center of the circle, what is the length of 
chord AB in terms of x ? 

A) 2x

B) 3x

C) 
x
2

D) 
x
3
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Students in a physics class are studying how the angle 

at which a projectile is launched on level ground affects 

the projectile’s hang time and horizontal range. Hang 

time can be calculated using the formula t v
g

=
⋅2 sin( )θ ,  

where t is the hang time in seconds, v is the initial 

launch velocity, θ is the projectile angle with respect to 

level ground, and g is the acceleration due to gravity, 

defined as 9.8 m/s2. Horizontal range can be calculated 

using the formula R v
g

=
2 2sin( )θ

, where R is the 

distance the projectile travels from the launch site, in 

feet. Which of the following gives the value of v, in 

terms of R, t, and θ ?

A) v t
R

=
sin( )
sin( )
θ
θ2

B) v t
R

=
2 sin( )

sin( )
θ
θ

C) v R
t

=
2

2
sin( )

sin( )
θ
θ

D) v R
t

=
2 2sin( )

sin( )
θ

θ

 28

If (i413)(ix) = 1, then what is one possible value of x ?
A) 0
B) 1
C) 2
D) 3

 29

The function g is defined by g(x) = 2x2 – dx – 6, where 
d is a constant. If one of the zeros of g is 6, what is the 
value of the other zero of g ?
A)  2

B)  
1
2

C)  –
1
2

D)  –2
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The flu shot for a flu season is created from four 
strains of the flu virus, named Strain A, B, C, and D, 
respectively. Medical researchers use the following 
data to determine the effectiveness of the vaccine over 
the flu season. Table 1 shows the effectiveness of the 
vaccine against each of these strains individually. The 
graph below the table shows the prevalence of each 
of these strains during each month of the flu season, 
represented as a percentage of the overall cases of flu 
that month. 

Table 1

Strain Effectiveness
A 35%
B 13%
C 76%
D 68%
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For the strain against which the flu shot was the most 
effective, approximately how effective was the shot 
overall when that strain was least prevalent?
A)  13%
B)  20%
C)  27%
D)  48%



 31

If 9 > 3v – 3, what is the greatest possible integer 
value of v ?

 32

In the expression

6
5

12
2

5
y y
−

= 1, what is the value of y ?

 33

During a presidential election, a high school held 
its own mock election. Students had the option to 
vote for Candidate A, Candidate B, or several other 
candidates. They could also choose to spoil their 
ballot. The table below displays a summary of the 
election results.

Candidate  
A

Candidate  
B

Other Total 

10th grade 0.32 0.58 0.10 1.00

11th grade 0.50 0.42 0.08 1.00

12th grade 0.63 0.32 0.05 1.00

Total 0.48 0.44 0.08 1.00

614 students voted for Candidate A. Approximately 
how many students attend the school? 

 34

If tan θ =
12
5

, then cos q = 

4 4
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Marcellus is traveling abroad in Ghana and using 
traveler’s checks, which he has acquired from Easy 
Traveler’s Savings Bank. Easy Traveler’s Savings Bank 
charges a 7% fee on traveler’s checks, which can then 
be used like cash at any location overseas at the same 
exchange rate, and any change will then be returned 
to Marcellus in local currency. For this trip, Marcellus 
bought a 651 Cedi traveler’s check and paid a fee of 
32.30 USD (United States dollars) for the check.

While in Ghana, Marcellus finds Leon’s Pawnshop 
and Barter, which offers store credit for Marcellus’s 
briefcase equal to its value in Cedis. If Marcellus’s 
briefcase is worth 5,000 USD at the same exchange 
rate at which he bought his traveler’s check, then how 
much store credit, to the closest Cedi, will Marcellus 
receive for the briefcase?

 36

A square is inscribed in a circle. The area of the square 
is what percent of the area of the circle? (Disregard the 
percent symbol when gridding your answer.)

4 4
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Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-15, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 16 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.
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The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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If two times a number is equal to that number minus 
4, what is the number?
A) –7
B) –6
C) –4
D) –3

 2

The number of soil samples, s, that Sonal needs for 
an experiment must be greater than 6 but less than 
or equal to 13. Which of the following represents 
an acceptable number of soil samples for Sonal’s 
experiment?
A) 6 < s < 13
B) 6 £ s < 13
C) 6 < s £ 13
D) 6 £ s £ 13

 3

6

5

4

3

2

1

–1

–2

–3

–4

–5

–6

 –6    –5     –4     –3    –2     –1    1       2       3       4       5       6

y

x

In the figure above, the graph of y = f(x) is shown. 
Which of the following could be the equation of f(x) ?

A) f x x( ) = +−
3
5

3

B) f x x( ) = − −
3
5

3

C) f x x( ) = 3
5

3−

D) f x x( ) = 3
5

3+
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 4

If x + y = 0, which of the following must be equivalent 
to  x – y ?
A) –2y

B) 
x
y

C) x

D) x2

 5

Which of the following is equivalent to 2x2 – 6x – 8 ?
A) 2(x – 4)(x + 1)
B) 3(x + 4)(x – 1)
C) 2(x – 3)(x + 2)
D) 3(x – 4)(x – 2)

 6

Ryan and Allison build a ramp to help their elderly 
cat, Simms, walk up to their bed. They need the ramp 
to make a 35° angle with their bedroom floor. How 
long must the ramp be to reach the top of their bed 
that is exactly three feet off the ground?

A) 
sin35

3
°

B) 
sin55

3
°

C) 
3
55sin °

D) 
3
35sin °

 7

If 3a + 2b = 24 and 4a + 5b = 53, what is the value of 
a + b ?
A)   2
B)   7
C)   9
D) 11
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Given the equation y = 3x2 + 4, what is the function of 
the coefficient of 3 ?
A) It moves the graph of y = 3x2 + 4 three units 

higher than the graph of y = x2 + 4.

B) It moves the graph of y = 3x2 + 4 three units lower 
than the graph of y = x2 + 4.

C) It makes the graph of y = 3x2 + 4 wider than the 
graph of y = x2 + 4.

D) It makes the graph of y = 3x2 + 4 narrower than 
the graph of y = x2 + 4.

 9

Steven needs to buy t theme park tickets for himself 
and his family. Each ticket costs $80, and the number 
of tickets he needs to buy can be modeled by the 
expression t2– 4t – 90 = 6 when t > 0. What is the total 
cost of the theme park tickets that Steven purchased?
A)   $640
B)   $800
C)   $960
D) $1,120

 10

   2c + 3d = 17 
  6c + 5d = 39

In the system of linear equations above, what is the 
value of 4c – 4d ?
A) –4
B)   1
C)   4
D) 13

 11

If x2 + 2xy + y2 = 64 and y – x = 12, which of the 
following could be the value of x ?
A) –10
B)   –4
C)     2
D)   10
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 Samantha offers two different packages of yoga 
classes at her yoga studio. She offers two hot yoga 
sessions and three zero gravity yoga sessions at a total 
cost of $400. She also offers four hot yoga sessions and 
two zero gravity sessions at a price of $440. Samantha 
wants to offer a larger package for long-time clients in 
which the cost must exceed $800. If Samantha does 
not wish to include more than 13 sessions for the 
long-time client package, will she be able to create this 
package for her clients?
A) No, because the closest package that she can offer 

consists of three hot yoga and three zero gravity 
yoga sessions.

B) No, because the closest package that she can offer 
consists of four hot yoga and four zero gravity 
yoga sessions.

C) Yes, because she can offer five hot yoga and five 
zero gravity yoga sessions.

D) Yes, because she can offer six hot yoga and six zero 
gravity yoga sessions.

 13

Cuthbert is conducting a chemistry experiment that 
calls for a number of chemicals to be mixed in various 
quantities. The one amount of which he is unsure is 
grams of potassium, p . If Cuthbert is certain that 
(3p2 + 14p + 24) – 2(p2 + 7p + 20) =  0, what is one 
possible value of 3p + 6, the exact number of grams 
of potassium that Cuthbert would like to use for this 
experiment?
A) 20
B) 18
C) 12
D) 10

 14

What is the value of (2 + 8i)(1 – 4i) – (3 – 2i)(6 + 4i) ?
 (Note: 

i = −1 )

A)   8
B) 26
C) 34
D) 50

 15

If 2 3x x= − , which of the following is the solution 
set for x ?
A) {–1, 9}
B) {1, –9}
C) {9}
D) {1, 9}
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A group of students at Omega High School are using 
staples and popsicle sticks to build a scale model of 
the Great Wall of China as part of a project detailing 
China’s military history. The number of staples 
the students will need is three times the number 
of popsicle sticks they will need. If the students 
determine they need 84 staples for this particular 
project, how many popsicle sticks will they need?

 17

A standard parabola in the x,y-coordinate plane 
intersects the x-axis at (5, 0) and (–5, 0). What is the 
value of the x-coordinate of this parabola’s line of 
symmetry?

 18

Danielle is a civil engineer for Dastis Dynamic 
Construction, Inc. She must create blueprints for a 
wheelchair accessible ramp leading up to the entrance 
of a mall that she and her group are building. The 
ramp must be exactly 100 feet in length and make 
a 20° angle with the level ground. What is the 
horizontal distance, in meters, from the start of the 
ramp to the point level with the start of the ramp 
immediately below the entrance of the mall, rounded 
to the nearest meter? (Disregard units when inputting 
your answer.)
(Note: sin 20° » 0.324, cos 20° » 0.939, tan 20° » 0.364)

 19

If twice a number is equal to that number minus five, 
what is three times that number plus seventeen minus 
that number?
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Given that the equation 3x2 + 2x – 8 = 0 has two 
distinct solutions, what is the value of the smaller 
solution subtracted from the larger solution?

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-30, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 31 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.
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The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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If 3y = y + 2, what is the value of 2y ?
A) 1
B) 2
C) 3
D) 4

 2

Merry joined an online community that charges a 
monthly fee of $15. A one-time enrollment fee of $50 
was charged when she joined. Which of the following 
represents the total amount of fees that Merry has 
paid to the community organizers after m months, in 
dollars?
A)  15m + 50
B)  15 + 50m
C)  15m – 50
D)  (15 + 50)m 

 3

Rob has his favorite guitar tuned up and ready to 
bring to a performance by his cover band at a local 
venue Saturday. He decides at the last minute to bring 
x additional guitars, just in case his favorite guitar has 
an issue. If the total number of guitars that Robert 
brings to the performance can be modeled as x + 1, 
what does the “+ 1” account for in the expression?
A) It accounts for an additional guitar that Rob 

returns to his house and picks up in the middle of 
the performance.

B) It accounts for his favorite guitar, which Rob was 
bringing from the beginning.

C) It accounts for the number of additional guitars 
that Rob decided to bring.

D) It accounts for an additional non-guitar musical 
instrument that Rob decided to bring.

 4

A group of 24 students was polled as to whether they 
enjoy biology class, chemistry class, both, or neither. 
The results are shown in the table below:

Biology Chemistry
Enjoy 14 18
Don’t Enjoy 10 6

Given the above data, which of the following 
conclusions is true?
A) The ratio of those who enjoy biology class to those 

who enjoy chemistry class is 7:8.
B) The ratio of those who enjoy chemistry class to 

those who don’t enjoy chemistry class is 9:4.
C) The ratio of those who enjoy biology class to those 

who don’t enjoy chemistry class is 7:2.
D) The ratio of those who don’t enjoy biology class to 

those who enjoy chemistry class is 5:9.
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 5

Dr. Goldberg, a noted dietician, mixes different 
solutions as part of her research into sugar substitutes. 
By weight, she mixes 40% of a sample of substitute 
A and 70% of a sample of substitute B to create 
substitute C. If Dr. Goldberg initially had 60 grams of 
substitute A and 110 grams of substitute B, then what 
would be the weight, in grams, of substitute C ?
A)   24
B)   77
C) 101
D) 170

 6

Which of the following is equivalent to the expression 
x4  – x3 – x2 ?
A) x(x2 – x – 1)
B) x(x – x2 – x3)
C) x(x3 – x2)
D) x2(x2 – x – 1)

 7

Officer Blake drives his squad car 1 mile per minute 
while patrolling local highways during his shift. If he 
has driven 480 miles by the end of his shift, how many 
total hours did he drive his car at the above rate?
A)   8
B) 12
C) 16
D) 20

 8

In the inequality 37 £ – 2x + 1, what is the appropriate 
order of steps needed to solve the inequality for x ?
A) Add 1 to both sides, divide both sides by 2, and 

flip the inequality sign to ³.
B) Subtract 1 from both sides, divide both sides by 

–2, and flip the inequality sign to ³.

C) Add 1 to both sides, divide both sides by –2, and 
keep the original inequality sign.

D) Subtract 1 from both sides, divide both sides by 2, 
and keep the original inequality sign.
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What is the value of (2x2 + 4x  + 8) – (2x2 – 4x + 7) ?
A) 4x2 + 8x  + 15
B) 2x2 + x  + 1
C) 8x  + 1
D) 8x  + 15

 10

As part of a project for his cartography elective, Adam 
climbs several hills to create a relief map for the 
woods surrounding his house. He records the vertical 
heights of the five hills he climbed at 55 feet, 42 feet, 
38 feet, 50 feet, and 48 feet. For his project, Adam 
must convert his measurements to inches. If 1 foot = 
12 inches, what is the measurement, in inches, of the 
tallest hill Adam will have on his map?
A) 660
B) 600
C) 576
D) 456

 11

In the figure above, if y = 40 and LN = 8, which of the 
following most closely approximates the length of  
MN ?
A) 0.10
B)  9.53
C)  10.44
D)  12.45

 12

McCoy Max Speed, Inc. makes custom skateboards 
for its customers. Two wooden skateboards and three 
composite skateboards cost $650. Three wooden 
skateboards and one composite skateboard cost 
$450. How much would McCoy Max Speed charge a 
customer who purchases five wooden skateboards and 
four composite skateboards?
A) $500
B) $600
C) $1,000
D) $1,100
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 13

The chart below shows data about the number of 
employees at Cuda Cola, a popular beverage company.

2012 2013 2014
Total Employees 1,670 1,890 2,110
Percent Male 65% 60% 55%
Percent Female 35% 40% 45%

Assuming the employee total grows at the same 
rate each year, and male and female percentages 
continue to decrease and increase by 5%, respectively, 
approximately how many male employees will work at 
Cuda Cola in 2015 ?
A) 1,515
B) 1,398
C) 1,282
D) 1,165

 14

John Croxley, the mayor of Black Rock, NY, is 
counting the number of restaurants that have opened 
in his town per month for the last seven months. 
He compiles the seven numbers into Set F, which 
contains the elements 4, 5, 11, 13, 16, 18, and x. If both 
the median and average (arithmetic mean) of Set F 
equal 11, what must be the value of x, the unknown 
number of restaurants that opened in Mayor Croxley’s 
town last month?
A)   9
B) 10
C) 11
D) 12

 15

    17s + 20t = 59 
   30s + 40t = 110
In the system of equations above, what is the value of t 
in terms of s ?

A) 
2
5
s

B) 
s
5

C) 
5
2s

D) 
5
s
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Given the scatterplot graph above, ten students at 
Welton Academy were polled at random about their 
usage of the school’s new physics-centered social 
media app, E = MC Shared. The app was developed to 
encourage students to discuss physics curricula and 
concepts in ways that mirrored social media trends 
in 2013. Students were asked how many times they 
logged into the app each day as well as how many 
posts they actually made using the app. With the 
given data, what conclusions can be drawn about this 
group of students?
A) The majority of students polled logged in more 

times per day than they posted.
B) The majority of students polled posted more times 

per day than they logged in.
C) The majority of students polled logged in and 

posted an equal number of times.
D) No relationship can be drawn between logins per 

day and posts per day.

 17

14

12

10

8

6

4

2

        2       4        6        8       10      12     14

y

x

–2

–4

–6

–8

–10

–12

–14

                –14    –12   –10     –8     –6      –4     –2

h(x)

f(x)

Two graphs, f(x) and h(x), are shown above. If f(x) = 3x 
+ 4 and f(x) and h(x) are perpendicular, which of the 
following could be the equation of h(x) ?

A) h x x( ) = +
1
3

9

B) h x x( ) = +−
1
3

9

C) h(x) = 3x + 9

D) h(x) = –3x + 9
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 18

The number of eggs that Farmer Jones has in his 
chicken coop will grow exponentially as Farmer 
Jones buys more chickens to increase production. The 
number of eggs Farmer Jones has in the coop can be 
modeled by the equation y = 3x beginning on Day 1, 
where x is given by x = 1, and y is the number of eggs 
currently in the coop. If the coop can support only 
4,000 eggs, and Farmer Jones empties the coop every 
day, on which day will the chickens produce too many 
eggs for the coop to support?
A) Day 6
B) Day 7
C) Day 8
D) Day 9

 19

If a a
=

4
16

2

 and a is a nonzero integer, which of the 

following is equivalent to a ?
A) 4a

B) 4 a

C) 2a

D) 2 a

 20

Three different chefs work together to prepare meals 
for 280 dinner guests. Each works at a different speed, 
and their combined output throughout the night is 
modeled by the equation 8x + 4x + 2x = 280. If x is 
a positive integer, which of the following could 8x 
represent in the equation?
A) The total meal output by the slowest chef, who 

made 40 meals.
B) The total meal output by the fastest chef, who 

made 160 meals.
C) The total meal output by the fastest chef, who 

made 80 meals.
D) The difference between the output between the 

slowest and fastest chef, which would be 120 
meals.
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The graph, y = f(x), shown above models the 
performance of a certain crop, where x is the nutrients 
subtracted or added to the soil and y is the gain or 
loss of pieces of fruit added to the total harvest. A 
more powerful fertilizer that is used causes the graph 
y = f(x) to be reflected over the line y = x . Which of 
the following best describes the behavior of the crop 
with the new fertilizer?
A) For every three nutrients added to the soil, the 

crop loses two additional fruits for the total 
harvest. 

B) For every two nutrients added to the soil, the crop 
loses two additional fruits for the total harvest.

C) For every three nutrients added to the soil, 
the crop adds two additional fruits to the total 
harvest.

D) For every two nutrients added to the soil, the crop 
adds three additional fruits to the total harvest.

 22

George and Joe both interview the same 20 fellow 
students regarding their interest in their school’s 
new Model UN Club. George asked the students to 
respond with Interested, Sort of Interested, and Not 
Interested. Joe asked the students to rate their interest 
on a scale of 1 to 5. The results of the polls are below.

George’s Poll

Response Number of  
Students

Interested 8
Sort of Interested 5
Not Interested 7

Joe’s Poll

Rating Number of  
Students

1 5
2 4
3 3
4 4
5 4

After reviewing the data, the Model UN advisors 
determine that Joe neglected to include whether a 1 
or 5 was the best rating in his report. What additional 
piece of information would most help the advisor 
determine whether a 1 or 5 was the best rating?
A) Requesting that George redo his poll with the 

same rating system as Joe’s poll.
B) Requesting that Joe redo his poll with the same 

rating system as George’s poll.
C) Polling all of the students who said “Interested” in 

George’s Poll and asking them to choose between 
“Extremely Interested” and “Very Interested.”

D) Polling all of the students who gave a “1” rating 
in Joe’s poll and ask them if they are interested in 
Model UN.
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 23

Each winter, Captain Dan’s Ski Lodge rents both pairs 
of skis and snowboards to its guests for a flat daily rate 
per pair of skis and a flat daily rate per snowboard. 
Five pairs of skis and two snowboards will cost a 
family $370. Three pairs of skis and four snowboards 
will cost a family $390. During a particularly slow 
season, Captain Dan announces a 10% discount on 
all skis and snowboards. What would be the cost of 
renting two pairs of skis and two snowboards if they 
were rented during this discount period?
A)    $99
B)  $110
C)  $198
D)  $220

 24

If 8x + 8y = 18 and
  

x y2 2 3
8

− −= , what is the value of 
2x – 2y ?

A) −
1
3

B) −
1
6

C)   
1
3

D)   
1
6

 25

Shaun is developing a weight loss regimen, which 
includes both a workout plan and a calorie-restriction 
plan. Shaun wants to work out for no less than 30 
minutes and no more than 60 minutes a day and 
consume no less than 2,000 and no more than 2,500 
calories. If each minute, m, of his workout time 
burns 50 calories, which of the following inequalities 
represents the number of minutes, m, that Shaun can 
work out each day to burn off as many calories as he 
consumes?
A) 30 £ m £  60
B) 30 £ m £  50
C) 40 £ m <  50
D) 40 £ m £  50

 26

A professional baseball team wishes to average 45,500 
ticket purchases per game for the entire 162-game 
season. Through the first 60 games of the season, the 
team has averaged 43,000 ticket purchases per game. 
Which of the following most closely approximates 
how many ticket purchases per game the team must 
average for the remainder of the season in order 
to hit its overall goal of an average of 45,500 ticket 
purchases per game for the season?
A)  46,970
B)  47,880
C)  48,000
D)  48,220
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A certain polynomial, P, has a degree of 2.  
Polynomial P has zeros of 2 and –3, and a > 0 when 
the function of polynomial P is written in the form of 
y = ax2 + bx + c. Given this information, which of the 
following could be the graph of polynomial P ?
A)

 

8

6

4

2

y

x

–2

–4

–6

–8

–8        –6         –4         –2  2          4           6          8 

B)

 

8

6

4

2

y

x

–2

–4

–6

–8

–8        –6         –4        –2  2          4           6          8 

C)

  

8

6

4

2

y

x

–2

–4

–6

–8

–8         –6        –4        –2  2          4           6          8 

D)

 

8

6

4

2

y

x

–2

–4

–6

–8

–8         –6        –4         –2  2          4           6          8 

 28

Circle O (not shown) is divided into three sectors. 
Points P, Q, and R are on the circumference of the 
circle. Sector POR has an area of 8p, and sector ROQ 
has an area of 6p. If the radius of circle O is 4, what 
is the measure of the central angle of sector QOP, in 
degrees?
A)   45
B)   90
C) 135
D) 180

 29

Medical residents at Lakewood Hospital are 
choosing their individual specialties. Among them, 
40% choose cardiology, 16% choose oncology, 34% 
choose endocrinology, and the remaining x% choose 
hematology. Once the doctors pick their first specialty, 
they are then each asked to choose a second specialty 
from the previous four options in case their original 
specialty is already filled. They may not pick their 
original specialty again. 20% of those who originally 
picked cardiology choose oncology as their second 
choice. If no other field chooses oncology as their 
second choice, and the hospital boasts 200 medical 
residents, then what is the total number of residents 
who named oncology as either their first or second 
choice, in terms of x ?
A) 8x – 128
B) 8x – 144
C) x2 + 24x – 188
D) x2 – 24x + 188
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Mr. Lastorka’s science class is running experiments 
with an energy-efficient model electric car. As the 
initial rate of energy delivered to the car, measured 
in watts, increases, the number of millimeters 
moved by the car from its starting position increases 
exponentially. The results of several trial runs are 
shown on the scatterplot graph below.
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Based on the data, the students in Mr. Lastorka’s 
class determine the exact equation involving Watts, 
x, and total distance from start, y . They call the 
function y = f(x). Mr. Lastorka then instructs his 
class to reflect y = f(x) over the x-axis. He challenges 
each student to determine the new function and 
what it would mean from a physics perspective. 
Four student pairs gave their answers below. Who is 
correct, and for what reasons?
A) Charles and Shannon, who identify the new 

equation as y = –2x and explain that the new graph 
indicates that the car is still moving forward at the 
same rate as before.

B) Michael and Lauren, who identify the new 
equation as y = –2x and explain that the new graph 
indicates the car is now moving in reverse at the 
same rate as before.

C) Matthew and Karen, who identify the new 
equation as y = 2–x and explain that the new graph 
indicates that the car is now moving forward more 
rapidly than before.

D) Andy and Joanie, who identify the new equation 
as y = 2–x and explain that the new graph indicates 
that the car is no longer moving in any direction.

4 4
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What number divided by two is equal to that same 
number minus 15 ?

 32

The number of hours Robert spends in his game room 
is proportional to the number of hours he spends 
playing Call of Destiny IV: Modern Battlefield. If he 
plays Call of Destiny IV for 6 hours, he will spend 8 
hours in his game room. How many hours will Robert 
spend in his game room if he plays Call of Destiny IV 
for only 3 hours?

 33

Twelve Smooth-Glide pens and eight Easy-Write 
pencils cost exactly $16.00 at Office World. Six 
Smooth-Glide pens and ten Easy-Write pencils cost 
$11.00 at the same location. How much will nine 
Smooth-Glide pens and nine Easy-Write pencils cost 
at Office World?  (Disregard the dollar sign when 
gridding your answer.)

 34

In the equation 3x2 – 16x = –20, what is one possible 
value of x ?
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In a certain ancient farming community, 
anthropologists determine that new dwellings were 
constructed monthly as modeled by the function  
f(x) = 2x + 100, where x is the current month of the 
year and f(x) is the number of dwellings constructed 
by the end of that month. Additionally, they 
determine that the population grew exponentially 
each month, thanks to the discovery of more fertile 
land for farming. This growth is modeled by the 
equation g(x) = 3x, where g(x) represents the current 
population at the end of a given month. What is 
the smallest integer value of x, with 1 representing 
the end of January and 12 representing the end of 
December, at which the population surpasses the 
number of dwellings built?

 36

In a school-wide competition held at Saul C. 
Tigh Memorial High School, Olympiad teams 
are challenged to come up with different circuits 
involving both real and imaginary currents. 
Imaginary currents exist in spots where the electrical 
energy encounters zero resistance, such as through 
a coil or wire. Real currents exist only where 
the electrical energy headed through the circuit 
encounters resistance, such as when a light bulb 
“resists” the current and takes up some of the energy 
carried throughout the circuit.

The members of Team Charlie develop a circuit in 
which the total current, real and imaginary, can be 
measured at 50 + 12i  amps. They then add the current 
together with the current produced by Team Delta’s 
circuit, 40 – 9i amps. Finally, they decide to multiply 
the resulting current, in amps, by Team Epsilon’s total 
current, 60 – 2i  amps. What is the final current, in 
amps, after the entire process is completed?

 
 q

Questions 37 and 38 refer to the following 
information.

The chart below shows the population distribution for 
the 2,400 occupants of the city of Centre Hill. 

Adult  
Male

Adult  
Female

Child

% Living in Uptown 9 8 6
% Living in Midtown 22 20 15
% Living in Downtown 21 22 12
% Living in Suburbs 48 50 67

 37

If there are an equal number of adults and children, 
and adult females outnumber adult males by 200, 
what is the sum of the women living uptown and the 
children living in the suburbs of Centre Hill?

 38

Centre Hill plans to annex the area around a nearby 
lake. This new part of Centre Hill will be called, 
appropriately, The Annex. The Annex will add to 
the current population of Centre Hill. The percent 
of adult males living in Uptown will decrease to 6% 
after incorporating The Annex into Centre Hill. If the 
information from Part 1 holds true for the original 
four districts of the city of Centre Hill, then how 
many adult males live in The Annex?

p

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.
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Chapter 24 
Practice Test 3



2 2
[3]

By the twentieth century, however, bed bugs were 
seen to be the nuisance that  38  they are. This was in part 
due to  39  there prevalence: in 1933, the UK Ministry 
of Health reported that all the houses in many areas of 
the country had some bed-bug infestation. Military bases 
during World War II had significant problems with bed-
bug infestation as the bugs appeared all over Europe.

[4]

With increased public awareness and some advances 
in pesticides, bed bugs were nearly eradicated from the 
United States in the 1940s, though they reemerged as 
an urban menace in the 1980s.  40  No one is entirely 
clear on the reason, though scientists hypothesize that 
the resurgence of bed bugs is due to increased pesticide 

 41  resistants and international travel. The nuisance is 
now treated  42  locally. Though the lifespan and long 
dormancy of the bed bugs have led many to believe that 
the problem may be a permanent one.

 38
A) NO CHANGE
B) it is.
C) some can be.
D) they are known to be.

 39
A) NO CHANGE
B) they’re
C) their
D) the

 40

With the preceding sentence, the writer intended to 
introduce this paragraph in a way that established 
continuity with the previous paragraph. Has the 
writer achieved this goal?
A) Yes, because the previous paragraph addresses 

the resurgence of bed bugs in the later part of the 
century.

B) Yes, because the previous paragraph suggests an 
earlier moment chronologically.

C) No, because there is no mention of the 1940s or 
the 1980s in the previous paragraph.

D) No, because this paragraph doesn’t mention 
anything about military bases or wartime 
incidences. 

 41
A) NO CHANGE
B) resistance
C) resistivity
D) resisting

 42
A) NO CHANGE
B) locally; though
C) locally, and
D) locally, though
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[5]

Today, bed bugs are still mainly considered a 
nuisance. They cost renters and owners millions of dollars 
each year in exterminator fees and infested furniture 
replacement. But a recent study has shown that we may 
have a new reason to worry about the bugs. Now, some 
research has shown that bed bugs can transmit disease, 
a practice of which they were long believed incapable. A 
study documented in the American Journal of Tropical 
Medicine and Hygiene showed that bed bugs could 
transmit Chagas disease between mice,  43  which many 
objected to as being inhumane.

[6]

If these findings are true, then bed bugs may be a 
more significant public health threat than was previously 
believed. Like mosquitoes in malaria-ridden countries, bed 
bugs may be redefined as a true menace, rather than just 
an itchy nuisance.  44  

 43

Which of the following true choices would best 
maintain the focus of this sentence and paragraph?
A) NO CHANGE
B) which are often used in laboratory tests.
C) though not in rats, whom they haven’t tested.
D) which is really startling.

 44

The best placement for paragraph 6 would be
A) where it is now.
B) after paragraph 2.
C) after paragraph 3.
D) after paragraph 4.

S T O P
 If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.



 6 9 4  |  Cracking the New SAT

Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-15, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 16 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.

 REFERENCE 

l
w

h

V = lwh

•r
h

V = πr h2

r•

A = πr 2

C = 2πr

l
w

A = lw

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°

s

s
22

h

V =   πr2h1
3

r

V =   πr34
3

h

�
w

V =   �wh1
3

r

The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.

3 3



3 3
 1

Marco is ordering salt, which is only sold in 30-pound 
bags. He currently has 75 pounds of salt, and he needs 
to have a minimum of 200 pounds. Which of the 
following inequalities shows all possible values for the 
number of bags, b, that Marco needs to order to meet 
his minimum requirement?
A)   b ≥ 4
B)   b ≥ 5
C)  b ≥ 6
D)  b ≥ 7

 2

A website hopes to sign up 100,000 subscribers. 
So far, the website has signed up an average of 500 
subscribers per day for d days. Which of the following 
represents the number of additional subscribers, W, 
the website must sign up to reach its goal?
A)  W = 500d
B)  W = 99,500d
C)  W = 100,000 – 500d
D)  W = 100,000 + 500d

 3

If f is a function and f(4) = 5, which of the following 
CANNOT be the definition of f ?
A) f(x) = x + 1
B) f(x) = 2x – 3
C) f(x) = 3x – 2
D) f(x) = 4x – 11

 4

Which of the following is equivalent to the expression 
x x

x x

3 2

4 3

+

+
?

A) x
x

5

7

B) 2
x

C) 5
7

x
x

D) x–1
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 5

Régine is measuring how many solutions from  
Batch x and Batch y are acidic. She measured a total  
of 100 solutions from both batches. 40% of the 
solutions from Batch x and 70% of the solutions from 
Batch y were acidic, for a total of 48 acidic solutions. 
Solving which of the following systems of equations 
yields the number of solutions in Batch x and  
Batch y ?
A)            x + y = 100 

0.4x + 0.7y = 48
B)            x + y = 48 

0.4x + 0.7y = 100
C)             x + y = 100 × 2 

0.4x + 0.7y = 48
D)             x + y = 100 

  40x + 70y = 48

 6

–10 –5 1050

–5

–10

–15

y

x

Which of the following equations best describes the 
figure above?
A) y = –x4 + 6
B) y = –(x2 + 6)
C) y = –x2 + 6
D) y = x4 + 6
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The price of an item that cost $43 in 2010 always 
increases by $3 per year. The current price in dollars, 
P, of the item can be represented by the equation 
P =  3t  +  10, where t is the number of years since the 
item was first manufactured. Which of the following 
best explains the meaning of the number 10 in the 
equation?
A)  It is the price of the item in 1999.
B)  It is the price of the item in 2000.
C)  It is the price of the item in 2001.
D)  It is the annual increase in the price of the item.

 8

A

B

O

10

In the circle with center O and radius 10 shown above, 

ÐAOB = 
2
5
π

. What is the length of minor arc AB ?
A) π
B) 2π
C) 4π
D) 20π

 9

Clark’s Rule is a formula used to determine the 
correct dosage of adult over-the-counter medicine 
a child can receive. The child’s weight, in pounds, 
is divided by 150, and the result is multiplied by the 
adult dose of the medicine. A mother needs to give 
her daughter acetaminophen, which has an adult 
dose of 1,000 milligrams. She does not know her 
daughter’s exact weight, but she knows the weight is 
between 75 and 90 pounds. Which of the following 
gives the range of correct dosage, d, in milligrams of 
acetaminophen the daughter could receive?
A)      50 < d <      60
B)    500 < d <    600
C) 1,000 < d < 1,200
D) 1,600 < d < 2,000

 10

Ohm’s Law, which can be written as IR = V, relates the 

current I in amperes that flows through a conductive 

material with resistance R ohms to the voltage V 

between the two ends. The power P in watts can be 

related to I and R by the equation I P
R

= . Which of 

the following gives P in terms of V and R ?

A) P R
V

=
2

B) P V
R

=

C) P V
R

=
2

D) P = V 2R3
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 11

x

y

0

The figure above shows the graph in the xy-plane of 
the function g. How many distinct real roots does g 
have?
A)  1
B)  2
C)  3
D)  4

 12

A E

DB

C

40°

120° 100°

Note: Figure not drawn to scale.

In the figure above, ÐABC @ ÐCDE. Which of the 
following is true?
A)  AB ½½ CD

B)  BC ½½ AE

C)  CD ½½ AE

D)  BC @ AE

3 3
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For which of the following values of w does

16 2 33
9

4 3
4

3
4w x xw =

























( ) ?
A) 2
B) 3
C) 4
D) 6

 14

If r = (
1
2 a + b)2 and s = –4ab + 3b, what is r – 2s in 

terms of a and b ?

A) 
1
4 a2 + b2 – 7ab – 6b

B) 
1
4 a2 + b2 – 7ab + 6b

C) 
1
4 a2 + b2 + 9ab – 6b

D) 
1
2 a2 + b2 + 9ab – 6b

 15

Which of the following lines contains all points 
equidistant from the points (0, 4) and (8, 0) in the xy-
plane?  
A)  2y = –x + 8
B) 2y = x
C)   y = 2x – 6 
D)   y = –2x 
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 16

p q
3 2

1+ =

p – 3q = 1

Based on the system of equations above, what is the 
value of p ?

 17

   y = x 
              (y – 2)2 – 4 = –x 

The system of equations above intersects at two 
points. What is the sum of the coordinates of the 
point of intersection in quadrant I?

 18

1 < (c – 1)2 < 36

What is the greatest integer solution to the inequality 
above?

 19

       2y – x ≤ 4 
     –2x + y ≥ –4

If s is the sum of the x- and y-coordinates of any point 
in the solution to the system of inequalities above as 
graphed in the xy-plane, what is the greatest possible 
value of s ?
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 20

Squares ABCD and WXYZ define two parallel planes 
such that AW = BX = CY = DZ = 5. Additionally, 
AB =  WX = 4. Point Q lies between the two parallel 
planes such that it is equidistant from points A, B, C, 
and D and also equidistant from points W, X, Y, and Z. 
Lines AQY, BQZ, CQW, and DQX are drawn to create 
two pyramids. What is the total volume of the two 
pyramids?

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.

3 3
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-30, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 31 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.

 REFERENCE 
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b c
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The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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 1

An air pump at a gas station dispenses 90 pounds 
of air for $0.25. Which of the following expressions 
gives the number of pounds of air dispensed, P, for d 
dollars?
A)  P = d + 90
B)  P = d + 360
C)  P = 90d
D)  P = 360d

 2

Taylor is 6 feet tall. If 1 foot is equal to approximately 
0.3 meters, then which of the following is closest to 
Taylor’s height in meters?
A)  1.8
B)  2
C)  18
D)  20

 3

A developer is creating a plan for a 44-acre park that 
includes a 4-acre lake that cannot be developed. If 8 to 
10 acres, inclusive, must be reserved for soccer fields, 
which of the following inequalities shows all possible 
values for p, the amount of land that within the park 
that is available for development?
A)  26 £ p £ 40
B)  30 £ p £ 32
C)  34 £ p £ 36
D)  36 £ p £ 40
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 4

Fuel Efficiency by Vehicle Weight
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The scatterplot above shows the fuel efficiency, in 
miles per gallon, of a variety of vehicles weighing 
between 1.5 and 4 tons. Based on the line of best fit 
to the data represented, which of the following is the 
closest to the expected miles per gallon of a vehicle 
that weighs 3 tons?
A) 20
B) 24
C) 27
D) 28

 5
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White-Nosed Coati Population in Tikal National Park

As part of a recent wildlife conservation effort in 
Guatemala, park rangers in Tikal National Park have 
tracked the growing number of white-nosed coati 
living within a certain protected region over the 
period 1994-2004.

According to the data above, if the population of 
coati in the protected region of Tikal National Park 
increased at the same rate from 2004-2006 as it did 
from 2000-2004, then what was the number of coati 
in the park in 2006 ?

A) 180
B) 190
C) 200
D) 210
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If the equation above has infinitely many solutions for 
d, what is the value of a ?
A)  –10
B)   10
C)   15
D)   20

 7

Maggie’s and Glenn’s Distances from Home During Jog
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Time in minutes

Maggie
Glenn

0              3              6               9             12            15

Maggie and Glenn both leave from the same house to 
go for a jog along a trail. Shortly after leaving, Maggie 
realizes she forgot her iPod and returns home to find it 
before heading back out onto the same trail. The graph 
above shows how far each of them is from home for 
the first fifteen minutes of their jogs.

What is Glenn’s approximate average speed in meters 
per second for the portion of his jog shown?
A) 3.3 
B) 15
C) 200
D) 12,000
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Environmentalists have been monitoring the area of 
a glacier in Canada. The glacier is slowly shrinking. 
The glacier originally occupied 15,000 square miles, 
but after two years of monitoring the glacier, the 
scientists document that the area of the glacier is now 
14,910 square miles. If y is the number of years since 
monitoring began, which equation best describes the 
glacier’s area, G(y), as a function of time?

A)  G(y) = 15,000
1
y

B)  G(y) = 15,000 (0.003)y

C)  G(y) = 15,000(0.997)y

D)  G(y) = 0.997y

 9

Mike consumes an average of 1,680 calories per day. 
Each day he has finals, Mike consumes 12% more 
calories per day than he usually does. During the last 
day of finals, he celebrates by consuming an additional 
900 calories. Which of the following represents the 
total number of calories Mike consumes during d days 
of finals?
A)  1.12(1,680d + 900)
B)  1.12(1,680d) + 900
C)  1.12(1,680 + 900)d
D)  (1,680 + 0.12d) + 900

 10

The varsity swim team at Northwest High is planning 
a team trip and needs to choose between Austin, TX, 
and Pensacola, FL. The team takes a vote and the 
results of the vote are shown in the table below.

Juniors  Seniors
Austin, TX 14 19
Pensacola, FL  7  23

Given the information shown above, which of the 
following statements is true?
A) The number of juniors that prefer Pensacola, FL, 

is twice the number of juniors that prefer Austin, 
TX.

B) The seniors are more than three times as likely to 
prefer Pensacola, FL, than are the juniors.

C) The number of seniors that prefer Austin, TX, is 
5% more than the number of juniors that prefer 
Austin.

D) One-third of the juniors prefer Pensacola, FL.
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The 2013 U.S. Census recorded the highest 
educational attainment of all adults aged 25 years or 
older in county T, one of the most educated parts of 
the country. The results are given in the two-way table 
below.

Men Women Total
High School Diploma 7,535 7,234 14,769
Bachelor’s Degree 17,170 23,455 40,625
Master’s Degree 45,105 41,078 86,183
Professional Degree 23,501 23,405 46,906
Doctoral Degree 16,232 15,817 32,049
Total 109,543 110,989 220,532

According to the data presented in the table above, 
if you were to choose a person at random out of the 
entire population aged 25 years or older in county T, 
what is the approximate probability that the person 
you chose is a man with a doctoral degree (given as a 
percent)?
A)   2%
B)   7%
C) 28%
D) 51%

 12

The cost in dollars, C, of producing a custom-made 

T-shirt with a team logo is given by the formula 

C x
= +110

2
, where x is the number of T-shirts 

produced. When every T-shirt produced is sold, the 

revenue from selling the customized T-shirts is given 

by
 
R x x
= 15

10

2
− . Which one of the following would 

be the formula for the profit from producing and 

selling x T-shirts? 

(Profit = Revenue – Cost)

A)  − −
x x

2

10
31
2

110+

B)  − −
x x

2

10
29
2

110+

C)  − + −
x x

2

10
29
2

110

D)  − + −
x x

2

10
31
2

110

 13

While on vacation in Morocco, Erik decided to 
splurge on a fancy hotel that cost 2,000 Moroccan 
dirhams per night. If he stayed in that particular hotel 
for three nights, but his bank only lets him withdraw 
$200 at a time, how many visits to the ATM must Erik 
have made in order to cover the cost of his hotel stay?

 (Note: 1 Moroccan dirham = $0.11)

A) 1
B) 2
C) 3
D) 4
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Peter’s Petrol Station is selling regular unleaded gas 
for $3.49 a gallon and premium gas for $3.79 a gallon. 
If a car wash is purchased, then a discount of $0.10 
per gallon is applied. During one morning, a total of 
850 gallons of gas was sold, and 100 gallons were sold 
at the discounted rate. The total collected in sales was 
$3,016.50. Solving which of the following systems 
of equations yields the number of regular unleaded 
gallons of gas, u, and the number of premium gallons 
of gas, p, that were sold during that morning?
A)                u + p = 850 

3.49u + 3.79p = 301.65
B)                u + p = 850 

3.49u + 3.79p = 3,016.50
C)                u + p = 850 

3.49u + 3.79p = 3,026.50
D)                u + p = 3,016.50 

3.49u + 3.79p = 850

 15

Of the 784 juniors and seniors at Abingdon High 
School, 319 are currently enrolled in one or more 
Advanced Placement (AP) courses. Of these AP 
students, 75 are enrolled in AP Biology, 58 are 
enrolled in AP U.S. History, and 22 are enrolled in 
both AP Biology and AP U.S. History. Approximately 
what percent of the juniors and seniors at Abingdon 
High School are enrolled in AP courses other than 
Biology and U.S. History?
A) 17%
B) 27%
C) 37%
D) 47%

 

 16

To receive a B in his chemistry class, Mateo needs to 
earn an average score from 80 to 89, inclusive. His 
grade is based only on 3 tests. The highest possible 
score on each of these tests is 100 points. He scored 
79 on his first test and 95 on his second test. If y 
represents his score on the third test, which of the 
inequalities below shows all values of y that would 
earn Mateo a B in his chemistry class?
A)  66 £ y £ 93
B)  66 £ y £ 100
C)  80 £ y £ 89
D)  80 £ y £ 93

 17

Y A
A W

=
+

A gardener prepares a mixture of fertilizer with 
concentration, by volume, equal to Y. It is prepared 
by mixing a volume of fertilizer given by A with a 
volume of water given by W. The expression above 
represents the mixture described. What physical 
quantity does the  term A + W represent in the 
equation above?
A)  The volume of the mixture
B)  The mass of fertilizer added
C)  The volume of the fertilizer in the mixture
D)  The concentration of the fertilizer



4 4
 18

Two groups of subjects are combined in a 
psychological research experiment. The mode score 
for group A is 7 and the mode score for group B is 6. 
Which of the following conclusions can be made?
A) The mode for the whole group is 6.
B) The mode for the whole group is between 6 and 7.
C) The mode for the whole group is 7.
D) The mode cannot be determined from the given 

information. 

 19

The map below shows the layout of streets in a city 
and the location of several places. Each horizontal or 
vertical line between two adjacent streets represents a 
city block, and each city block represents 0.6 miles.

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

A St
B St
C St
D St
E St
F St
G St

K = Kelly’s Kitchen
G = Gary’s Grocery
C = Cat’s Carwash

G

C
K

Josh needs to drive from Kelly’s Kitchen to Gary’s 
Grocery. If Josh drives the shortest distance possible 
on the roads shown above at a constant speed of 30 
miles per hour, how long does it take him to make the 
trip from Kelly’s Kitchen to Gary’s Grocery?
A)   6 minutes
B) 10 minutes
C) 12 minutes 
D) 20 minutes

 20

  2 1
3

10s t− =
 

  
5s = t + 12 – s

Which of the following is a true statement about the 
system of equations above?
A) There are infinitely many solutions to the system 

of equations.
B) When the system is solved for s, the result is 5.
C) When the system is solved for t, the result is 6.
D) There are no solutions to the system of equations.

 21

The student council at Shermer High School wants 
to use student opinion to decide on one of three 
possible homecoming themes for the year. President 
Peterson thinks that the best way to determine 
popular opinion is for each of the 10 members of the 
student council to poll 10 of their friends and select 
the theme that receives the most votes. Vice President 
Vaidya wants to go to the cafeteria during lunch and 
poll 100 students to determine the winner. Treasurer 
Thompson says the best method would be to assign 
numbers to each of the 1,000 students in the school, 
randomly select 100 of them to poll, and select the 
winner based on the results. Secretary Stephens 
argues that they must poll each of the 250 members 
of the senior class to find the most popular theme. 
Whose method is most likely to accurately determine 
overall student opinion regarding the most popular 
homecoming theme?
A)  President Peterson
B)  Secretary Stephens
C)  Treasurer Thompson
D)  Vice-President Vaidya 
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 Is the point (–2, –2) located inside, on, or outside the 
circle with equation (x + 3)2 + (y – 1)2 = 9 ? 
A) Inside the circle
B) On the circle
C) Outside the circle 
D) It cannot be determined from the given 

information. 

 23

If the expression
 

x −12
8 is most nearly equal to

x C2
4

− , then what is the value of C ?

A) –3

B) − 3

C) 2

D) 3 2

 24

A survey was conducted among a randomly chosen 
sample of full-time salaried workers about satisfaction 
in their current jobs. The table below shows a 
summary of the survey results.

Reported Job Satisfaction by  
Education Level (in thousands) 

Highest Level  
of Education

Satisfied Not  
Satisfied

No  
Response

Total

High School Diploma 17,880 12,053 2,575 32,508
Bachelor’s Degree 24,236 8,496 3,442 36,174
Master’s Degree 17,605 5,324 1,861 24,790
Doctoral Degree 12,210 2,081 972 15,263
Total 71,931 27,954 8,850 108,735

Of the people whose highest level of education was a 
bachelor’s degree who reported job satisfaction, 1,000 
people were randomly selected to complete a follow-
up survey in which they were asked about their salary 
satisfaction. There were 658 people in this follow-up 
sample who said that they were satisfied with their 
salaries, and the other 342 people were not satisfied. 
Using the data from both the initial survey and the 
follow-up survey, which of the following statements is 
most likely true?
A) Approximately 16 million people with bachelor’s 

degrees would report salary satisfaction.
B) Approximately 24 million people with bachelor’s 

degrees would report salary satisfaction.
C) Approximately 47 million people with bachelor’s 

degrees would report salary satisfaction.
D) Approximately 72 million people with bachelor’s 

degrees would report salary satisfaction.
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Line d has a slope of 4
5

and passes through the point 

(1, 1). Line e is parallel to line d and has a y-intercept 

3 times that of line d. Which of the following is the 

equation of line e ?
A) 5y – 4x = 3
B) 5y – x = 4
C) 10y – 8x = 30
D) 20y + 25x = 12

 26

q q
q

q
2 42

6
5− −

+
= −

The equation above can be solved for two solutions, 
one of which is extraneous. What is the value of the 
extraneous solution?
A) 5
B) 6
C) 8
D) 9

 27

A gaming company conducted a study to find out 
what age groups preferred which types of games. The 
table below outlines the survey results.

Age Group First  
Person  
Shooters

Sports  
Games

Adventure  
Games

Total

9- to 13-year olds 16,000,000 9,000,000 25,000,000 50,000,000
14- to 18-year olds 48,000,000 13,000,000 31,000,000 82,000,000
19- to 22-year olds 38,000,000 27,000,000 19,000,000 84,000,000
23- to 60-year olds 8,000,000 3,000,000 10,000,000 21,000,000

According to the information provided in the table, 
the gaming company concludes that if they can 
double the number of 19- to 22-year olds playing 
sports games, and increase the number of sports 
gamers in the 9- to 13-year old age group, they will 
have equal total numbers of players for each game 
type if they double the number of players of adventure 
games in which age group?
A)  23- to 60-year olds
B)  19- to 22-year olds
C)  14- to 18-year olds
D)  9- to 13-year olds
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V(t) = at + k

At a certain manufacturing plant, the total number of 
vacation days, V(t), an employee has accrued is given 
by the function above, where t is the number of years 
the employee has worked at the plant, and a and k are 
constants. If Martin has accrued 9 more vacation days 
than Emilio has, how many more years has Martin 
worked than Emilio?

A)  
9
a

B)  9 – a

C)  9 + a

D)  9a

 29

10

x°

In the figure above, sin x° = 2 29
29

. What is the 
perimeter of the figure?

A) 10 + 
2 29

29

B) 7 + 29

C) 14 + 2 29

D) 39 + 2 29

 30

At Santa Monica High School, the ratio of juniors to 
seniors is 4 to 3, the ratio of seniors to sophomores is 
5 to 4, and the ratio of freshmen to sophomores is 7 to 
6. What is the ratio of freshmen to seniors?

A) 
7
3

B) 
5
3

C) 
9
7

D) 
14
15
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Hayoung is competing in a triathlon comprised 
of swimming, running, and biking. She starts by 
swimming m miles. Next, she runs 11 times the 
distance that she swims. Finally, she bikes 18 times the 
distance that she swims. If Hayoung swims 2.5 miles, 
what is the total distance, in miles, Hayoung travels as 
she competes?

 32

At the local mall, Casey’s Card Cart sells cards à la 
carte. Casey’s revenue R, in dollars, for x days is given 
by the function R(x) = 250x – 20. If Casey earned 
$1,230, how many days has she sold cards?

 33

Marty is planning which crops to plant on his farm 
for the upcoming season. He has enough seed to plant 
4 acres of wheat and 7 acres of soybeans, but the total 
area of farmland he owns is only 9 acres. He earns 
$90 per acre for every acre of wheat planted and $120 
for every acre of soybeans planted, and he must pay a 
10% tax on all money he earns from selling his crops. 
What is the maximum profit, in dollars, that Marty 
can earn from planting wheat and soybeans this 
season? 

 34

x

y
   6
   
   4
   
   2
   
   

–2

–4

–6

–6   –4    –2              2      4      6

What is the area of the shaded region of the circle, 
bound by the x-axis and the line y = –x, rounded to 
the nearest whole number?
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C

DB

A E12

In the figure, AC is bisected by BD. If BC is 7, then 
what is the length of BD ?

 36

The daily recommended serving of protein is 50 
grams. A nutritional bar contains 32% of the daily 
recommended serving of protein and 10% of the daily 
recommended serving of fat. If the nutritional bar 
contains 700% more grams of protein than grams of 
fat, what is the daily recommended serving of fat, in 
grams? (Disregard units when gridding your answer.)

 q

Questions 37 and 38 refer to the following 
information.

Set R consists of all the one-digit prime numbers. Set 
S contains all of the elements of Set R, as well as an 
additional positive integer, x.

 37

If the sum of all of the elements of Set S is 30, what is 
the value of x2 – 11x – 25 ?

 38

Michael wants to change the value of x so that the 
mean of Set S is equal to the median of Set S and 
for Set S to have no mode. What value of x would 
accomplish his goal?

p

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.
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Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-15, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 16-20, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 16 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is not permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.

 REFERENCE 

�
w

h

V = �wh

•r
h

V = r h2

r•

A = r 2

C = 2 r

�
w

A = �w

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°
s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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David is planning a dinner for his birthday. At one 
restaurant, the cost per person for dinner is $15, 
with an additional one-time set-up charge of $35. 
David has a maximum budget of $150. If p represents 
the number of people (including David) who will 
attend the dinner, which of the following inequalities 
represents the number of people who can attend 
within budget?
A)     15p £ 150 + 35
B)       35 £ 150 – 15p
C)     15p ³ 150 – 35
D)       35 ³ 150 – 15p

 2

When a virus breaks out, each infected person can 
infect multiple new people. In a particularly bad flu 
outbreak at an elementary school, the number of 
infected people triples each day in the first school 
week of January. If 5 people were sick with the flu 
on Monday, which of the following equations best 
predicts the number of infected people, I(d), d days 
after Monday?
A)  I(d) = 5 ´ 3d2

B)  I(d) = 5d3

C)  I(d) = 5 ´ 3d

D) I(d) = 5 ´ 9d

 3

During the month of July, the number of units, y, of 
a certain product sold per day can be modeled by the 
function y = –3.65x + 915, where x is the average daily 
temperature in degrees Fahrenheit. Which of the 
following statements must be true?
A)  As the temperature increases, the number of units 

sold decreases.
B)  As the temperature increases, the number of units 

sold remains constant.
C)  As the temperature increases, the number of units 

sold increases.
D)  There is no linear relationship between 

temperature and the number of units sold.

 4

Newton’s law of gravitation describes the strength of 

the force F between two objects with masses M and 

m separated by a distance of r units and is defined as

F GMm
r

= 2 . Which of the following gives the value of 

Newton’s gravitational constant G, in terms of F, M, 

m, and r ?
A) G = Fr2Mm

B) G Fr
Mm

=
2

C) G FMm
r

= 2

D) G F
r Mm

= 2
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Which of the following expressions is equivalent to 

( )4
1
3s ?

A) 2
s

B) 
1

12 3s

C) 2 s

D) 43 s

 6

If A and B both lie on a circle with an area of 16π, and 
the length of AB  is 2π, what is the radian measure of 
the central angle between A and B ?

A) 
π
8

B) 
π
4

C) 
π
2

D) 
2π
3

 7

Oil is being drained from an oil tank at a constant 
linear rate. Four hours after draining of the tank began, 
the volume of oil in the tank was 740 gallons, and seven 
hours after draining of the tank began, the volume 
was 545 gallons. Which of the following functions best 
models v(t), the volume of oil in the tank, in gallons, t 
hours after draining of the tank began? 
A)  v(t) = 740 – t
B)  v(t) = 740 – 65t
C)  v(t) = 1000 – 195t
D)  v(t) = 1000 – 65t

 8

What is the result of multiplying 8s2 – 6s + 2 by 4s – 1 ?
A)  14s – 2
B)  16s2 + 2s + 2
C)  32s3 – 16s2 + 2s + 2
D)  32s3 – 32s2 + 14s – 2
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If the equation for a parabola is y = 5(x – 3)2 – 3, 
which of the following points represents the parabola’s 
vertex?
A) (3, –3)
B) (3, 0)
C) (0, –3)
D) (–3, 3)

 10

 

3
2

2 5
2

2
c

c c
c

c
+









 + = −

+








 +( ) ( )

In the equation above, what is the value of c ?
A) –4

B) −
7
4

C) −
7
5

D) 
1
5

 11

X

Y

O

In the figure above, O is the center of the circle and 
the diameter is 10. If the area of the shaded region is 
π, what is the length of minor arc XY ? 

A) 
2
5
π

B) 
4
5
π

C) 5
2
π

D) 5p



 7 9 8  |  Cracking the New SAT

 12

     x + 3y = 42 
   3x –   y =   8

In the system of equations above, how many points of 
intersection do the equations share and what is their 
relationship, if any?
A)   Zero, and the lines are parallel.
B)   Infinitely many, and the lines are the same line.
C)   One, and the lines have no relationship.
D)   One, and the lines are perpendicular.

 13

x

y

0

y = f(x)y = f(x)

The figure above shows the graph in the xy-plane of 
the function f. If q, r, s and t are distinct real numbers, 
which of the following could be f(x) ?
A)  f(x) = (x – q)2

B)  f(x) = (x – r)(x + s)
C)  f(x) = (x – r)(x + s)(x + t)
D)  f(x) = (x – q)(x – r)(x + s)(x + t)

 14

A 40-foot tall arch with a parabolic shape has a line 
drawn between the bases of the two legs of the arch. 
If the height above the ground, y, of the arch can be 
written as the function y(x) = a(x – 20)(x + 20), where 
x represents the horizontal distance along the line 
between the bases from a point on the ground directly 
under the highest point of the arch, then what is the 
value of negative constant a ?

A)  −
1
40

B) −
1

20

C) −
1

10

D)  –20

3 3
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y

x
(2, –3)

(0, 1)

The graph of f(x) is shown in the xy-plane above. 
Which of the following could be the graph of 
– [f(x – 2)  + 3] ?

A)

 

y

x

B)

 

y

x

C)

 

y

x

D)
 y

x
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 16

h t at( ) = 1
2

2

As a space probe descends to the surface of Mars, its 
distance in meters above the surface can be modeled 
by the equation above. If t is the time in seconds it 
will take the probe to reach the surface, and it takes 
the probe 8 seconds to descend the final 120 meters to  
the surface, what is the value of the deceleration 
constant a?

 17

     3h – j = 7 
   2h + 3j = 1

Based on the system of equations above, what is the 
value of h ?

 18

A rectangular box has a volume of 24. If the length is 
halved and the height is tripled, what will be the new 
volume of the box?

 19

If 6e(e  + 3) = 3e(2e + 4) + 5, what is the value of e ?

3 3
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Abeena is making punch for a winter party in a punch 
bowl that can hold at most 9 quarts. She wants to get 
as much vitamin C in her punch as possible, so she 
is using only orange juice and grape juice. She has 6 
quarts of orange juice, which has 2 grams of vitamin 
C per quart, and 7 quarts of grape juice, which has 1 
gram of vitamin C per quart. If there are 4 cups in a 
quart, what is the greatest possible amount of vitamin 
C, in grams, that Abeena can have in one cup of her 
punch?

3 3

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.
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4 4
Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-30, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 31 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is permitted.
2. All variables and expressions used represent real numbers unless otherwise indicated.
3. Figures provided in this test are drawn to scale unless otherwise indicated.
4. All figures lie in a plane unless otherwise indicated.
5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 

f(x) is a real number.

 REFERENCE 
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The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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If 16a2 + 4a – 6 = 0, what is a possible value of a ?
A) –0.75 
B)  –0.5
C)  0
D)  1

 2

In order to make a profit, a zoo needs to sell at least 
350 admission tickets each day. Four student groups, 
each of which includes 48 students, have purchased 
tickets for admission. If z represents the number of 
additional tickets sold today, and the zoo made its 
daily profit goal, which of the following inequalities 
could represent all possible values for z ?
A)  4(48) + z £ 350
B)  4(48) + z ³ 350
C)  4(48) – z £ 350
D)  4(48) – z ³ 350

 3

A country’s birth rate is the number of births per 
year per 1,000 people in the country, and a country’s 
death rate is the number of deaths per year per 1,000 
people. Immigration refers to the number of people 
who move into a country each year, and emigration 
refers to the number of people who move out of the 
country each year. A country’s population growth 
is determined by these four variables. Table 1 gives 
birth, death, immigration, and emigration rates in 
four countries and lines 1-4 in Figure 1 model the 
population for the four countries shown over time.

Birth Death Immigration Emigration
East Zealand 20 x 1,000 1,000
West Zealand 21 21 12,100 y
South Zealand 36 24 z 500
North Zealand 13 13 82,000 9,600

1

2

3
4

25

20

15

10

5

0
0              20              40             60              80

Time (years)

Po
pu
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n 
(in
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ill

io
ns

)

 Line 1 represents which country’s population?

A)  East Zealand
B)  West Zealand
C)  North Zealand
D)  South Zealand
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 4

At the start of a new movie at the Cineplex 16, there 
are 250 people in the theater. However, 10% of the 
people walk out of the theater within the first 15 
minutes of the movie starting. If another 10% leave 
in the next 15 minutes and this rate continues for the 
duration of the movie, which of the following graphs 
correctly models the number of people in the theater 
during the movie?

A) 

Time

# of People

B) 

Time

# of People

C) 

Time

# of People

D) 

Time

# of People

 5

6
2 12y

y
=

Which of the following includes all possible values of 
y in the equation above?
A) {–6}
B) {–6, 6}
C) {6}
D) {6, 36}

 6

5:00:00

4:30:00

4:00:00

3:30:00

3:00:00

2:30:00

Marathon Times for an All-Ages Running Club

          25          30         35           40        45
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M
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n 
Ti

m
e

The scatterplot above displays the marathon times of 
the eight members of a running club in relation to 
their ages and the line of best fit. How many people 
have times at least fifteen minutes faster than what 
would be expected based on the line of best fit?
A) One
B) Two
C) Three
D) Four
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Questions 7 and 8 refer to the following information.

The table below shows the relative investment in 
alternative energy sources in the United States by 
type. One column shows the relative investment 
in 2007 of $75 million total invested in alternative 
energy. The other column shows the projected relative 
investment in 2017 given current trends. The total 
projected investment in alternative energy in 2017 is 
$254 million.

United States Investment in  
Alternative Energy Sources

Actual 2007  
Investment

Projected 2017  
Investment

Biofuels 0.31 0.34
Wind 0.40 0.32
Solar 0.27 0.30
Fuel Cells 0.02 0.04
Total 1.00 1.00

 7

Based on the information in the table, if an 
investment was made in alternative energy in 2007, 
what is the probability that the money was invested in 
wind resources?

A) 
1

25

B) 
3

10

C) 
2
5

D)  
3
5

 8

Based on the information in the table, which of the 
following statements is the most accurate? 
A) The value of the 2007 investment in biofuels was 

approximately $50 million.
B) The portion of total alternative energy investment 

focused on wind sources is projected to decrease 
by 8% in 2017.

C) The dollar amount invested in fuel cells in 2007 is 
projected to double in 2017.

D) The top three types of alternative energy were 
invested in more equally in 2007 than they are 
projected to be in 2017.

p
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 9

Monster Truck Inc. leases a new truck for a down 
payment of $3,200 plus monthly payments of $380 
per month for 36 months. Which of the following 
functions f represents the total amount paid, in 
dollars, after m months, where 0 ≤ m ≤ 36 ?
A)  f(m) = 380 + 3,200m
B)  f(m) = 3,200 + 36m
C)  f(m) = 3,200 + 380m
D)  f(m) = 10,480 – 380m

 10

What is the equation of a line that contains the 
point (6, –5) and has an x-intercept of 3 ?

A) y x= − +
5
3

5

B) y x= − +
4
3

3

C) y x= − +
3
5

3

D) y x= +
5
3

5

 11

A single frame of 35 mm film is about three-quarters 
of an inch long. A film reel holds up to 1,000 feet of 
film. How many reels are required for a two-hour, 
forty-seven minute film shot at 24 frames per second?
A)  13
B)  14
C)  15
D)  16

 12

Hua needs to receive completed surveys from at least 
3,800 potential voters in her city. She has noticed that 
for every 5 surveys she sends out, only 1 survey is 
completed. Last week she received 1,350 completed 
surveys, and this week she received 900 completed 
surveys. Hua plans to send out s additional surveys. 
Which of the following inequalities shows all possible 
values for s that would ensure that Hua receives 3,800 
completed surveys?
A)  s ≥ 1,550
B)  s ≥ 2,250
C)   s ≥ 7,750
D)   s ≥ 12,250
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A

B

C

D E

n°

In the figure above C is the midpoint of BD and 
AC = DE. What is the value of n ?
A) 30
B) 45
C) 60
D) Cannot be determined from the information 

given

 14

Allie is a caterer who is building 4 sandwich platters. 
Each sandwich platter contains turkey slices that 
weigh 2 ounces each and bread slices that weigh 1 
ounce each. In each platter, she has a total of 100 slices 
of turkey and bread that weigh a total of 160 ounces. 
Solving which of the following system of equations 
yields the number of turkey slices, t, and the number 
of bread slices, b, that are in the 4 sandwich platters?
A)   t + b = 100   

2t + b = 160
B)   t + b = 160 

2t + b = 100
C)   t + b = 400 

2t + b = 160
D)   t + b = 400 

2t + b = 640 

 15

   4a + 2z = 10 
   –3a + z = –10  

 Based on the system of equations above, what is the 
value of 10a ?

A) –10  
B)   –1
C)     3
D)   30
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 16

Isabella has $1,000 to invest and explores a number 
of options at her local bank. After learning about her 
options, she decides to deposit her $1,000 into a high-
yield savings account that compounds at an annual 
rate of 4%, compounded quarterly. The banker tells 
Isabella that her projected earnings in dollars, P, as a 
function of time in years, t, can best be represented by 
the equation P(t) = 1000(1.01)4t. Which of the following 
graphs best illustrates Isabella’s projected earnings over 
time?

A)
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4

2

0

–2

–4

–6

–8

–5      –4     –3      –2      –1       0        1        2        3       4        5

y

x

Which of the following quadratic equations is 
represented in the graph above?
A) y = x2 – x – 6
B)  y = x2 + x – 12
C)  y = x2 + 6x + 9
D)  y = x2 + 5x + 6
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Dahlia is competing in a group stair-climbing relay 
challenge with two of her friends. They will take 
turns climbing the stairs of two of Metropolis’s tallest 
buildings. The three of them each plan to climb an 
equal number of stairs, and Dahlia will go first. The 
first building has s stairs, and the second building 
has 3,639 stairs. During the race, Dahlia runs out of 
energy and is only able to complete 75% of her goal. 
What is the total number of stairs that Dahlia climbs?

A) 0.75(
1
3

s + 1,213)

B) 0.75(
1
3

s + 3,639)

C) 75(
1
3

s + 1,213)

D) 75(
1
3

s + 3,639)

 19

Thirty-six percent of the 315 million people residing 
in the United States currently hold a passport. 
Of these passport-holding individuals, 8% travel 
internationally every year. Of those who travel 
internationally every year, approximately 10% visit 
European countries. How many U.S. residents visit 
European countries every year?
A) 9,072
B) 90,720
C) 907,200
D) 9,072,000

 20

If the third degree polynomial x3 – 10x2 + 12x + 72 
can be factored to (x + 2) × y2, what is y in terms of x ?
A) x – 6
B) x – 3
C) x – 1
D) x + 1

 21

Year
North  
District

Central  
District

South  
District

2000 565 495 1023
2002 552 445 980
2004 503 376 924
2006 455 365 887
2008 406 278 842
2010 354 225 757
2012 343 201 624
2014 364 176 596

To better measure the effects of increases in poaching, 
the nation of Wakanda began a study in 2000 to track 
the number of elephants in each of the country’s three 
administrative districts. Every two years, researchers 
performed a count of the number of elephants in each 
region; these counts were performed in January. The 
table above shows the results of the study.

Researchers determine that at a 95% confidence level, 
their margin of error for the population of elephants 
in 2010 was 17.4. If the actual population in 2010 is 
within the confidence interval, what is the lowest 
possible population of elephants in Wakanda in 2010 ?
A)  1,317
B)  1,318
C)  1,319
D)  1,320
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Figure I Figure II Figure III

92 in.

60 in.

a
c

d

b

In figures I and II above, two stacks of identical 
carpenter’s sawhorses are shown, with heights of  
92 and 60 inches, respectively. The height, in inches, 
of a stack of k sawhorses is given by the function 
h(k) = 16k + 12, where k is a positive integer and k ≥ 1. 
The number 12 in the function represents which of the 
dimensions shown in Figure III ? 
A)   a, the height of one sawhorse
B)  b, the distance from the bottom of one sawhorse to 

the bottom of the next highest sawhorse 
C)  c, the distance from the top of one sawhorse to the 

bottom of the next highest sawhorse
D)  d, the width of a sawhorse at the top

 23

B E

C
D

A
F

a°
b°

8

5

7

In the figure above, if sin a = cos b, which of the 
following is closest to the length of DF ?
A)  5.6
B)  8.7
C)  11.2
D)  12
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Widgets Hours Breaks
Rick 28 4 2
Darryl 42 6 4
Shane 27 5 2

Rick, Shane, and Darryl work at a widget factory.  The 
table above shows the number of hours they each 
spent at the factory on a given day, the number of 
widgets they produced, and the number of 15-minute 
breaks they took while they were at the factory. Each 
man works at a constant rate.

Rick and Shane are each assigned an equal number of 
widgets. Neither will take breaks in order to complete 
this assignment as quickly as possible. Rick offers to 
do a certain percentage of Shane’s assignment so that 
they both finish at the same time. What percentage of 
Shane’s original assignment does Rick do?
A) 12.5%
B) 14.3%
C) 16.7%
D) 25%

 25
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Sylvilagus brasiliensis
Chrysocyon brachyurus

The graph above represents the effect of efforts to 
reintroduce Chrysocyon brachyurus, a wolf-like 
predator, to Uruguay. It tracks the population of both 
Chrysocyon brachyurus and Sylvilagus brasiliensis, the 
rabbit species that is a primary food-source.

For which of the following periods did the Sylvilagus 
brasiliensis population undergo the greatest percent 
decrease?
A)  ’91-’92
B)  ’93-’95
C) ’99-’00
D)  ’00-’01
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   y = x2 – 2x 
   y = 2x – 1

This system has two solutions for (x, y). What is the 
larger value of x ?

A)  2 3−

B)  3

C) 2 3+

D) 5

 27

If csc q = 1.66, then tan q =
A) 0.60
B) 0.76
C) 1.32
D) 1.76

 28

184 176 181 157 168
154 148 165 190 162

A group of patients is recruited for a clinical trial. 
Their heights, recorded in centimeters, are listed in 
the table above. Two more patients are recruited to the 
study. After these patients join, the mean height is 169 
cm. Which of the following could be the heights of 
the two new patients?
A)  146 cm and 177 cm
B)  150 cm and 188 cm 
C)  165 cm and 177 cm
D)  157 cm and 186 cm

4 4
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What is the equation of the line that passes through 
the point (2.75, 0.975) and has an x-intercept of 2 ?
A)       y + 5.9 = 2.5x
B)    4y + 12x = 29.1
C) 6y + 27.15 = 12x
D)  10y – 13x = –26

 30

A bacteria population, P, can be modeled by 
the equation P = P010kt, where P0  is the bacteria 
population at the beginning of the experiment, 
t is the time in hours since the beginning of the 
experiment, and k is a positive constant. Which of the 
following gives the time, t, in terms of k, P, and P0  ?

A) t

P
P

k
=









log 0

B) t

P
P

k
=









log

0

C) t
P P
k

=
×( )log 0

D) t k P
P

=








log

0
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 31

Dan orders a soccer jersey online. If the jersey costs 
40 euros and one euro is worth 1.2 dollars, how many 
dollars did Dan pay for the jersey?

 32

An ice cream cart vendor sells 50 popsicles on an 
average fall day. During the summer, the ice cream 
cart vendor sells 7 less than twice as many popsicles 
per day than he does on the average fall day. How 
many popsicles does the ice cream cart vendor sell in 
6 summer days?

 33

   1.3g + 1.7h = 5 
  3h = 20 + 13g

Based on the system of equations above, what is the 
value of h ?

 34

Candidate  
A

Candidate  
B

Undecided Total

Democrat 24 56 70 150
Republican 117 70 50 237
Independent 15 18 80 113
Total 156 144 200 500

The table above illustrates the results of a political 
poll. Five hundred voters were first asked whether 
they were registered as Democrat, Republican, or 
Independent. The voters were then asked whether 
they planned to vote for Candidate A, for Candidate 
B, or were Undecided. What percent of the registered 
Democrats plan to vote for Candidate A ? (Disregard 
the percent symbol when gridding your answer.)

4 4
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              x ≥ 0 
  3y – 2x ≥ –12 
  2x + 5y ≤ 20

What is the area of the triangle formed in the xy-
plane by the system of inequalities above?

 36

When (x2 + 2x – 3)(2x + 5) – (x + 1)(x – 1)(x + 3) is 
expressed in the form ax3 + bx2 + cx + d, what is the 
value of a + b + c + d ?

 q

Questions 37 and 38 refer to the following 
information. 

Nile is a track & field athlete at North Sherahan High 
School. He hopes to qualify for the Olympic Games in 
his best field event, the javelin throw. He experiments 
with different javelin weights to build his arm 
strength and currently measures the results in feet.

 37

The distance at which Nile can throw a javelin is 
inversely proportional to the weight of that javelin. 
Nile can throw a 1.5 pound javelin exactly 260 feet. 
How far would Nile be able to throw a two pound 
javelin, in feet, assuming all other factors remain 
constant? (Disregard units when inputting your 
answer.)

 38

During his preparations, Nile realizes that the 
upcoming Olympic qualifying competition will 
be judged in meters, rather than feet or yards. Nile 
wants to make sure he can throw the javelin the 
minimum required distance so he can advance in the 
competition. If his current best throw is 60 yards, and 
one yard is approximately 0.9144 meters, how much 
further, to the nearest yard, must he throw in order 
to achieve the minimum required distance of 68.58 
meters to qualify for the Olympics? (Disregard units 
when gridding your answer.)

p

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.

4 4
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Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

DIRECTIONS  

For questions 1-15, solve each problem, choose the best answer from the choices provided, 
and fill in the corresponding circle on your answer sheet. For questions 16-20, solve the 
problem and enter your answer in the grid on the answer sheet. Please refer to the directions 
before question 16 on how to enter your answers in the grid. You may use any available 
space in your test booklet for scratch work.

NOTES  

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which f(x)
is a real number.
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The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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1

If 17 = 3 + 8x, what is the value of 4x + 9 ? 
A)    7
B)  14
C)  16
D)  25

 2

Meteorologists in Atlanta have developed the following 
equation to estimate the temperature t, in degrees 
Fahrenheit, based on the number of hours h after 
sunrise until 4:00 p.m.:

t = 5h + 61.4

According to this model, by how many degrees 
Fahrenheit will the temperature rise each hour until 
4:00 p.m.?
A)  3.3
B)  5
C)  12.3
D)  30.7

 3

H = 35 – 4t
Every day, Lee, a home inspector, is assigned a group 
of houses needing to be inspected. Lee uses the model 
above to estimate how many houses he has left to 
inspect at the end of each hour, where H is the number 
of houses he has left to inspect and t is the number of 
hours he has worked so far that day. What does the 
value 4 represent in this model?
A)  The number of hours Lee has to finish all of his

assigned houses.
B)  The number of houses that Lee has already

inspected that day.
C)  The number of total houses assigned to Lee to

complete that day.
D)  The rate at which Lee inspects houses.

 4

If y = 4(3x – 1)(5x – 1) then which of the following is 
equal to y ?
A)  40x
B)  60x2 + 4
C)  60x2 – 32x + 4
D)  45x2  +  8
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If 
7

2 30
2

x x−
= , then what is the value of 

x
2 ?

A) −20
B) −10
C)   10
D)   15

 6

If 4 7
7

=
+
−

y
y

, then y = 

A) 5
21

B) 21
5

C) 7

D) 
35
3

 7

Line l passes through the points (1, 3) and (2, 5), and 
line m passes through point (1, 4) and has a slope of 1. 
If lines l and m intersect at point (a, b), then what is the 
value of a – b ?
A) −3
B)   2
C)   5
D)   7

 8

In the xy-plane, the parabola with the equation  
y = (x + 4)2 intersects the line y = 36 at two points. 
What is the distance between those two points of 
intersection?
A)   6
B)   8
C) 10
D) 12
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f(x) = −2x2 + c
In the function f above, c is a constant and f(2) = 6. 
What is the value of f(−2) ?
A) −6
B)   0
C)   6
D) 10

 10

m

l
n

b° c°

a° d°
e°f°

Note: Figure not drawn to scale.

In the figure above, lines l, m, and n intersect at a 
point. If a + c = b + d, then which of the following 
could be FALSE?
A) b = c
B) e = f
C) c = f
D) a = b

 11

M = 1.35 + 0.75y 
T = 2.25 + 0.60y

The equations above represent the average price, in 
dollars, of a cup of coffee in Montreal and Toronto, 
represented by M and T, respectively, y years after 
2000. What was the average price of a cup of coffee, in 
dollars, in Toronto when it was equal to the average 
price of a cup of coffee in Montreal?
A) 5.85
B) 6.00
C) 6.45
D) 6.60

 12

y = a(x + 6)(x – 2)

In the quadratic equation above, a is a nonzero 
constant. The graph of the equation in the xy-plane is a 
parabola with a vertex of (h, k). Which of the following 
is equivalent to k ?
A)   0
B) −4a
C) −12a
D) −16a
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 13

A line in the xy-plane passes through the origin and 
has a slope of 6. Which of the following points lies on 
the line?
A) (0 , 6)

B) (
1
3

, 2)

C) (6, 0)

D) (6, 1)

 14

If a > 5, which of the following is equivalent to 
1

1
5

1
4a a+

+
+

?

A)  2a + 9

B)  2 9
9 202
a

a a
+

+ +

C)  a2 + 9a + 20

D)  a a
a

2 9 20
2 9
+ +

+

 15

x r q x2 1
2 3

+ = −

In the quadratic equation above, q and r are constants. 
What are the solutions for x ?

A) − ±
−q q r

6
18

6

2

B) − ±
−q q r

6
2

6

2

C) − ±
−q q r

3
18

3

2

D) − ±
−q q r

3
2

3

2
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If x > 0 and x2 – 25 = 0, what is the value of x ?

 17

a°

b°

In the figure above, cos a° = 
5

13 . What is sin b° ?

 18

a°
b°

a°

m

l

c°

Note: Figure not drawn to scale.

In the figure above, lines l and m are parallel,  
180 – 2c = b, and c = 65. What is the value of a ?

 19

   a + 3b = −10
   a +   b = −2

In the system of equations above, what is the value  
of a ?

3 3
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   2x + 8y = 74
   3x – 4y = 43

If (x, y) is the solution to the system of equations 
shown above, then what is the value of y ?

S T O P
If you finish before time is called, you may check your work on this section only. 

Do not turn to any other section in the test.
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Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-30, solve each problem, choose the best answer from the choices provided, 
and fill in the corresponding circle on your answer sheet. For questions 31-38, solve the 
problem and enter your answer in the grid on the answer sheet. Please refer to the directions 
before question 31 on how to enter your answers in the grid. You may use any available 
space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which f(x) 
is a real number.

 REFERENCE 
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h

V = �wh

•r
h

V = r h2

r•

A = r 2

C = 2 r

�
w

A = �w

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°

s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.



4 3

4 4

4 2

 1

 

Casey’s Motorcycle Ride
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The graph above shows Casey’s distance from home on 
the second day of a two-day motorcycle trip. During 
her 5-hour ride home, she stops for 45 minutes for 
breakfast. Based on the graph, which of the following 
is closest to the time she stopped for breakfast?
A) 7:00 a.m.
B) 8:30 a.m.
C) 10:15 a.m.
D) 11:00 a.m.

 2

The graph below shows the total number of home sales, 
in thousands, each year from 2002 through 2014.

250
200
150
100

50
0

Years since 2002

Sa
le

s
(t

ho
us

an
ds

 o
f h

om
es

)

 0    1    2   3   4    5    6   7   8      9  10  11  12

Annual Home Sales

Based on the graph, which of the following best 
describes the general trend in home sales from 2002 to 
2014?
A)  Sales decreased until 2007 and then increased.
B)  Sales increased until 2007 and then decreased.
C)  Sales generally remained steady from 2002 until 

2014
D)  Sales decreased and increased in a repeating 

pattern.



4 54 4

4 4
 3 

a b

p

q
2

1

In the figure above, lines a and b are parallel and lines 
p and q are parallel. If the measure of ∠1 is 135°, what 
is the measure of ∠2 ?
A)    45°

B)  105°

C)  120°

D)  135°

 4  

x 1 2 3 4
g(x) 1 4 7 10

The table above sows some values for the linear 
function g. Which of the following defines g ?
A) g(x) = 2x – 1 
B)  g(x) = 3x – 2 
C)  g(x) = 4x – 3 
D)  g(x) = 5x – 4 

 5

The luminosity, L, of a star is determined by the 
formula L = 4πd2b, where d represents the distance 
of the star in meters and b represents the brightness 
of the star in watts per meter squared. Which of the 
following equations determines the distance of a star 
in terms of its luminosity and brightness?

A)  d L
b

=
4π

B)  d L b= 4π

C)  d Lb
=

4π

D)  d L
b

= 4π
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Which of the following graphs best shows a weak 
positive association between n and w ?

A) w

n
B) w

n

C) w

n

D) w

n

 7

Last week Salazar played 13 more tennis games than 
Perry. If they played a combined total of 53 games, how 
many games did Salazar play?
A)  20
B)  27
C)  33
D)  40

 8.

0         400        800      1200     1600

Brazil
China
India

Indonesia
Pakistan

United States

Populations of the six most 
populous countries, 2015

The populations of the six most populous countries 
in the world in 2015 are shown in the graph above. 
If the total population of the six countries shown is 
3,489,000,000, what is an appropriate label for the 
horizontal axis?
A) Population (in billions of people)
B) Population (in millions of people)
C) Population (in thousands of people)
D) Population
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Line l has a slope of m and contains points in 
quadrants I, II, and IV, but no points from quadrant 
III. Which of the following must be true about the 
value of m ?
A) m < 0
B) m > 0
C) m = 0
D) Slope m is undefined.

 10

The amount of money, D, in dollars, remaining in 
Kabir’s bank account x days after payday can be 
modeled by the equation D = 2,314.05 – 165.29x.  
Which of the following best describes the meaning of 
the number 165.29 in the equation?
A) The amount of money withdrawn from Kabir’s 

bank account each day.
B) The amount of money Kabir gets paid each payday.
C) The difference between the amount of money in 

Kabir’s bank account at payday and the amount of 
money in Kabir’s bank account on day x.

D) The number of days after payday when no money 
remains in Kabir’s bank account.

 11

Function f satisfies f(4) = 6 and f(6) = 5, and function 
g satisfies g(5) = 7 and g(6) = 4. What is the value of 
g(f(6)) ?
A) 4
B) 5
C) 6
D) 7
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Questions 12 and 13 refer to the following 
information.

Interface Coefficient of friction (μ)
skin – metals 0.90
wood – concrete 0.62
wood – brick 0.60
wood – metals 0.40
wood – stone 0.30
wood – felt 0.29
wood – wood 0.28

The chart above shows approximate values for the 
coefficient of friction, μ, for various combinations 
of materials. The friction between two objects can 
be given by the equation f = μN, where f is friction 
measured in Newtons, μ is the coefficient of friction, a 
dimensionless scalar value dependent on the materials 
used and expressing the ratio between the friction 
between the two bodies and the force pressing the two 
bodies together, and N is the force pressing the two 
bodies together, in Newtons.

 12

Approximately what is the friction, in Newtons, 
between two pieces of wood being pressed together 
with a force of 30 Newtons?
A)     8.4
B)   18.6
C)   33.3
D) 107.1

 13

The force pressing two stacked objects together is equal 
to the weight of the object on top. The friction between 
a piece of wood on a stone surface is 22.5 Newtons. The 
same piece of wood is placed on another surface, and 
the friction between the wood and the surface is now 
46.5 Newtons. What could be the second surface?
A) metal
B) concrete
C) brick
D) skin

p
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The expression above gives the effective annual interest 
rate on a bank account that pays an annual interest 
rate of 5%, compounded n times per year. Which of the 
following expressions shows the change in the effective 
rate on the bank account if the interest is compounded 
monthly rather than if the interest is compounded 
quarterly?
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Questions 15 and 16 refer to the following 
information.

40
35
30
25
20
15
10

5
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)
Items sold

           10         20         30        40         50

Jack’s Total Pay Based on Items Sold

s

P

The graph above displays the total amount of pay, P, in 
hundreds of dollars, Jack earns for the sale of s items.

 15

What does the P-intercept represent in the graph?
A)  The total number of items Jack sells
B)  Jack’s base pay
C)  The total number of items available for sale
D)  The increase in pay Jack receives for each item sold
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Which of the following represents the relationship 
between s and P ?
A)  s = 2P

B)  P = 10s

C) P s= +
3
2

10

D)  P s= +
1
2

10

p

 17

The cost of renting a car at an airport rental company 
is $25.50 per day. Which of the following equations 
represents the total cost d, in dollars, for w weeks of car 
rental?

A) d
w

=
25 50

7
.

B)  d w
=

25 50
7
.

C)  d = 25.50(7w)

D)  d = 25.50w + 7

 18

In order to determine if engine oil E will improve gas 
mileage, a research study was conducted. From a wide 
range of vehicle makes, models, and model years, 400 
vehicles were randomly selected. Half of the vehicles 
were chosen at random to receive oil E, and the other 
half received a generic brand of oil. The resulting data 
showed that vehicles that received engine oil E had 
substantial improvements in gas mileage as compared 
to those that received the generic brand of engine oil. 
Which of the following can best be concluded based on 
the design and results of the research?
A)  Engine oil E improves gas mileage better than any 

other available engine oil.
B)  Engine oil E will cause a significant improvement 

in gas mileage.
C)  Engine oil E will improve the gas mileage of any 

vehicle that uses it.
D)  Engine oil E is likely to improve the gas mileage of 

cars that use it.
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 19

x

y

y = h(x)

1

1

The complete graph of the function h is shown in 
the xy-plane above. For what value of x is h(x) at its 
maximum?
A) 1
B) 2
C) 3
D) 4

 20

According to the U. S. Census Bureau, in the United 
States in 2012 the median household income was 
$51,017, and the average (arithmetic mean) household 
income was $71,274. Which of the following best 
explains the difference between the median and 
average household incomes in the United States in 
2012?
A) Different households have greatly varying incomes 

in the United States.
B) Some households in the United States had incomes 

much greater than the rest.
C) Many households in the United States had incomes 

between $51,017 and $71,274.
D) Some households in the United States had incomes 

much less than the rest.

 21

If 2x – 3 ≤ 5, what is the greatest possible value of  
2x + 3 ?
A)   4
B)   8
C) 10
D) 11
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Questions 22 and 23 refer to the following 
information.

E q
R

=
4 0

2πε

The electric field strength E at distance R from a single 
point charge in a vacuum is related to the value of 
charge q and the electric constant e0 by the equation 
above. 

 22

Which of the following expresses the electric constant 
in terms of the electric field strength, the value of the 
charge, and the square of the distance from the charge?

A)  ε
π0 24

=
q
R E

B)  ε
π0 24

=
E
R q

C)  ε
π0 24

=
qE

R

D) ε
π

0

24
=

R E
q

 23

For the same charge q, the electric field strength 

measured at point X is 1
25

 the electric field measured 

at point Y. The distance of point X from the charge 

is how many times the distance of point Y from the 

charge?

A)  1
5

B)  5

C)  25

D)  125

p

 24

If point O (5, 0) is at the center of a circle that contains 

point P 6 12
5

,







 on its circumference, which of the 

following is the equation of circle O in the xy-plane?

A)  (x – 5)2 + y2 =
13
5

B)  (x + 5)2 + y2 =
5

13

C)  (x – 5)2 + y2 =
169
25

D)  (x + 5)2 + y2 =
169
25
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 25

Charles is a chemist studying the reaction that 
produces methyl alcohol under high pressure. He 
noticed that the actual yield of methyl alcohol from 
solution S was 25% less than the actual yield from 
solution T. Based on Charles’s observation, if solution 
S produced 120 grams of methyl alcohol, how many 
grams of methyl alcohol did solution T produce?
A)    40
B)    90
C)  145
D)  160

 26
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Two populations of citrus fruit trees growing in 
greenhouses are exposed to citrus bacterial canker 
(CBC) by introducing one infected tree to each 
population. One population consists of 100 mature 
orange trees, and the other population consists of 
100 mature grapefruit trees. The populations are then 
left for 30 days. The graph above shows the number 
of infected trees at 5-day intervals. Which of the 
following statements correctly compares the average 
rates at which the two populations become infected 
with CBC? 
A)  In every 5-day interval, the magnitude of the rate of 

infection of the grapefruit tree population is greater 
than that of the orange tree population.

B)  In every 5-day interval, the magnitude of the rate 
of infection of the orange tree population is greater 
than that of the grapefruit tree population.

C)  In the intervals from 0 to 5 days and from 5 to 10 
days, the rates of infection of the grapefruit trees 
are of greater magnitude, whereas in the intervals 
from 20 to 25 days and from 25 to 30 days, the 
rates of infection of the orange trees are of greater 
magnitude.

D)  In the intervals from 0 to 5 days and from 5 to 10 
days, the rates of infection of the orange trees are 
of greater magnitude, whereas in the intervals from 
20 to 25 days and from 25 to 30 days, the rates 
of infection of the grapefruit trees are of greater 
magnitude.
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The return on investment of a certain company’s stock 

has been modeled with the equation I PT
R

=
+1

where 

I is the percent increase in the stock’s value, P is the 

company’s annual profits, T is time invested in years, 

and R is the relative risk rating. Which of the following 

expressions can be used to determine the relative risk 

rating of this company’s stock?

A) R PT
I

= + 







1

2

 

B) R
PT

I
=
( )

−

2

2 1

C) R PT
I

= 







 −

2

1

D) R PT
I

= −2 1

 28  

II I

III IV

x

y

y x
≥ −

2
5

y x< −3 2

If the above system of inequalities is graphed in the 
xy-plane, which quadrant contains no solutions to the 
system?
A) Quadrant II
B) Quadrant III
C) Quadrant IV
D) There are solutions in all four quadrants.
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f(x) = ax3 + bx2 + cx + d
In the polynomial above, a, b, c, and d are constants. 
If f(–5) = 3, which of the following must be true about 
f(x)?
A) x – 3 is a factor of f(x).

B) The remainder when f(x) is divided by x + 5 is 3.

C) x +2 is a factor of f(x).

D) x + 5 is a factor of f(x).

 30

y = cx2 + d
2y = 10

In the system of equations above, c and d are constants. 
For which of the following values of c and d does the 
system of equations have no real solutions?
A) c = –6, d = 6
B) c = –5, d = 4
C) c = 6, d = 4
D) c = 6, d = 5
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At a certain restaurant, milkshakes cost $4 and 
cheeseburgers cost $6. If Al buys 1 milkshake and x 
cheeseburgers and spends at least $30 but no more 
than $46, what is one value of x ?

 32

A bowl with 300 milliliters of water is placed under a 
hole where the rain gets in. If water drips into the bowl 
at a rate of 7 milliliters per minute, then how many 
milliliters of water will be in the bowl after 50 minutes?

 33

Age of the first fourteen Indian Prime Ministers upon 
taking office

Prime Minister Age  
(years)

Prime Minister Age  
(years)

Jawaharlal Nehru 57 V. P. Singh 58
Lal Bahadur Shastri 59 Chandra Shekhar 63
Gulzarilal Nanda 65 P. V. Narasimha Rao 69
Indira Gandhi 48 Atal Bihari Vajpayee 71
Morarji Desai 81 H. D. Deve Gowda 63
Charan Singh 76 I. K. Gujral 77
Rajiv Gandhi 40 Manmohan Singh 71

The table above shows the ages of the first 14 Indian 
prime ministers when they began terms in office. 
According to the table, what is the mean age, in years, 
of these prime ministers at the beginning of their 
terms? (Round your answer to the nearest tenth.)
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In one month, Rama and Siham ran for a total of 670 
minutes. If Rama spent 60 fewer minutes running than 
Siham did, for how many minutes did Siham run?

 35

9 meters

A state highway department uses a salt storage 
enclosure that is in the shape of a cone, as shown 
above. If the volume of the storage enclosure is 48π m3, 
then what is the diameter of the base of the cone, in 
meters?

 36

f x
x x

( ) =
−( ) + −( ) +

1

12 14 12 492

For what value of x is the function f above undefined?
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Questions 37 and 38 refer to the following 
information.

Marginal cost is the increase or decrease in the total cost 

a business will incur by producing one more unit of a 

product or serving one more customer. Marginal cost 

can be calculated using the equation M
C C
Q Q

=
−
−

2 1

2 1
, 

where M is the marginal cost, C1 is the total cost for Q1 

units, and C2 is the total cost for Q2 units.

At Carol’s Steakhouse, the total cost of serving 150 
customers per day is $900. Carol is interested in 
increasing her business, but is concerned about the 
effect on marginal cost.

 37

Carol calculates that the total cost of serving 200 
customers per day would be $1,600. What is the 
marginal cost of this increase in customers?

 38

Carol successfully increases her business to 200 
customers per day. However, her total cost for doing so 
is 50% greater than the expected $1,600. What percent 
greater is the actual marginal cost than the expected 
marginal cost, to the nearest full percent? (Note: 
Ignore the percent sign when entering your answer. For 
example, if your answer is 326%, enter 326.)

p

5 9
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Section 3 – Math (No Calculator)
1. C Start by isolating the x term in the equation. Subtract 3 from both sides to get 14 = 8x.
Now, you want to find 4x + 9, so instead of solving for x, divide by 2 to solve for 4x: 7 = 4x. Add 9 to both 
sides to get 16 = 4x + 9, which is (C).

2. B Plug In! Start with h = 2. One hour after sunrise, the temperature will equal 5(2) + 61.4 =
10 + 61.4 = 71.4. One hour later, h = 3, so the temperature will be 5(3) + 61.4 = 15 + 61.4 = 76.4. The tem-
perature increased 76.4 – 71.4 = 5 degrees in one hour, which matches (B).

3. D Start by RTFQ: you want to know what “4” represents in the model. Next, label what you
know: H is the number of houses left, and t is the number of hours worked. Next, try POE. “4” is associ-
ated with time; (C) doesn’t have anything to do with time, so eliminate it. Try Plug-and-Play. Make t = 2, so  
H = 35 – 4(2) = 35 – 8 = 27, so after 2 hours, Lee has 27 houses left to inspect. Choice (A) isn’t fitting in; it’s 
going to take longer than 4 hours to finish all the houses if he still has 27 left after 2 hours, so eliminate (A). 
Choice (B) doesn’t make sense, as Lee has already inspected 8 houses, not 4, so eliminate (B) and choose (D).

4. C There are a couple of approaches that work here. One is to Plug In. Make x = 2. The prob-
lem becomes y = 4(3(2) – 1)(5(2) – 1) = 4(5)(9) = 180. This is your target; circle it. Make x = 2 in each answer 
choice and eliminate any choice which doesn’t equal 180. The only choice that works is (C).

Alternatively, you can FOIL the right side of the equation: y = 4(15x2 – 3x – 5x + 1) = 4(15x2 – 8x + 1) = 60x2 
– 32x + 4, which is (C).

5. B Start by cross-multiplying: 7x = 2(2x – 30) . Distribute the 2 on the right side of the equa-

tion: 7x = 4x – 60. Subtract 4x from both sides: 3x = −60. Divide both sides by 3: x = −20. Be careful! The 

question is asking for 
x
2 , so you need to divide both sides by 2:  

x
2  = −10, which is (B).

6. D You could Plug In the Answers on this question, but the answer choices are not nice to Plug

In, so solve the question algebraically instead. Start by multiplying both sides by y – 7 to clear the fraction: 

4(y – 7) = y + 7 . Distribute the 4 on the left side of the equation: 4y – 28 = y + 7. Subtract y from both sides: 

3y – 28 = 7. Add 28 to both sides: 3y = 35. Finally, divide both sides by 3 to find that y = 
35
3

, which is (D).

7. A Find the slope-intercept forms of the equations of the two lines, y = mx + b, where m

stands for slope and b stands for the y-intercept. First, use the slope formula to find the slope of line 

l
y y
x x

: = −
−

−
−

=2 1

2 1

5 3
2 1

2: . To find the y-intercept, plug in a point for the x and y values. Using (1, 3), you get 3 

= 2(1) + b, or 3 = 2 + b. Subtract 2 from both sides to find b = 1, so the equation of line l is y = 2x + 1. You are 



1 6 1 7

already given the slope of line m, so you can do the same with the point (1, 4) to find b: 4 = 1 + b. Subtract 

1 from both sides and b = 3, so the equation of line m is y = x + 3. At the point of intersection the x and y 

values are equal, so you can set the x portions of the equations equal to each other: 2x + 1 = x + 3. Subtract 

x from both sides to get x + 1 = 3. Subtract 1 from both sides to find x = 2. To find the y-value at the point 

of intersection, plug x = 2 into one of the original equations: y = 2(2) + 1, so y = 5. Therefore, (a, b) is (2, 5). 

Finally, the question wants a – b, so 2 – 5 = −3, which is (A).

8. D When two graphs intersect, the x-values are equal and the y-values are equal. The  
y-values of the points of intersection are 36 (because all points on the line y = 36 have a y-value of 
36). Make y = 36 in the equation of the parabola and solve for the x-values of the points of intersec-
tion. If 36 = (x + 4)2, you can solve by first taking the square root of both sides (remember that you’ll 
get positive AND negative values on the left side!): ±6 = x + 4. It will be easier to break this into two 
equations: 6 = x + 4 and −6 = x + 4. Subtract 4 from both sides of both equations to get 2 = x and  

−10 = x. That gives you two points: (2, 36) and (−10, 36). You don’t need the distance formula because the 
y-values are equal; simply take the positive difference of the x-values: 2 – (−10) = 12, (D).

9. C If f(2) = 6, then when x = 2, the function is equal to 6. Put these values into the equa-
tion and solve for c: 6 = −2(22) + c; 6 = −8 + c; c = 14. Then, make x = −2 with the known value of c = 14:  
f(−2) = –2(–2)2 + 14 = −8 + 14 = 6, which is (C). 

10. D Apply the Geometry Basic Approach, but use some flexibility and Plugging In. Because 
there is already a diagram, start with labeling what you can. There are no values given in the question, but 
you do have a relationship among the angles with measures a°, b°, c°, and d°. Because the angles with mea-
sures a° and d° are opposite angles, they must be equal; make a = d = 50 and label it in the diagram. Plug-
ging those values into the equation gives you 50 + c = b + 50. If you subtract 50 from both sides, you get  
c = b. Angles with measures b° and c° also complete the straight angle with the angle with measure a°.  
a + b + c = 180, and because a = 50 and b = c, 50 + b + b = 180; 50 + 2b = 180; 2b = 130; b = 65. Label b = 65 
and c = 65. Because the angle with measure e° is opposite the angle with measure b°, the angle with measure 
e° must also equal 65°. Because the angle with measure c is opposite the angle with measure f,  f must equal 
65°. Now that you have all angles indicated, you can go to the answers. You’re looking for the choice that 
could be false, so eliminate anything that must be true. Both b and c are 65°, so eliminate (A). The same 
is true for e° and f °; eliminate (B). Angles with measures c° and f ° are also both 65°, so eliminate (C) and 
choose (D).

11. A This problem is a bit on the wordy side, so be sure to start with Reading the Full Ques-
tion. The question wants the average price of a cup of coffee when the two prices are equal; in other words, 
what’s the value of T when T = M? To find this, set the two right sides of the equations equal to each other 
to find y, then plug that value back in to either equation to find T. First, setting the two equations equal to 
each other yields 1.35 + 0.75y = 2.25 + 0.60y. You want to isolate y, so start by subtracting 0.60y from both 
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sides: 1.35 + 0.15y = 2.25. Subtract 1.35 from both sides: 0.15y = 0.90 . Now, dividing with decimals can be 
tricky, so multiply both sides by 100 to get rid of the decimals: 15y = 90. Divide both sides by 90 and you get  
y = 6. The question wants the value of T (or M, as they’re equal), so you need to plug y = 6 back into one of 
the equations. It’s probably easier to use the T equation, based on what you’re multiplying, so make y = 6 in 
the second equation: T = 2.25 + 0.60(6). Multiply 0.60 by 6: T = 2.25 + 3.60. Add, and you get T = 5.85, 
which is (A).

12. D There are a few ways to find the vertex of this quadratic. In this case, the equation is given 

in its factored form; this makes it easiest to find the zeros of the quadratic. The x-value of the vertex of a 

quadratic is the midpoint of its zeros (or any two points on the quadratic which share a y-value); from there, 

you can find the y-value. First, to find the zeros, set y = 0: 0 = a(x + 6)(x – 2) . The question indicates that a is 

nonzero, so either (x + 6) or (x – 2) is equal to zero, which means x = −6 or 2. Find the midpoint by finding 

the average of −6 and 2: 
− + = −6 2

2
2 . This is the x-value of the vertex. To find k (the y-value at the vertex), 

plug in x = −2 into the equation and solve: y = a(−2 + 6)(−2 – 2) = a(4)(−4) = −16a, which matches (D). 

13. B A line passing through the origin has a y-intercept of 0, so the slope-intercept form of the 
equation of this line is y = 6x. Plug in the x and the y from each answer choice until one works in the equa-
tion. Remember that the x value comes first in the (x, y) pair. The only choice that works is (B).

14. D While you could Plug In on this question, it is easier to solve this problem algebraically.   

Use the bow tie to add the two fractions in the denominator to get 
1

4 5
5 4

1
2 9

9 202

a a
a a

a
a a

+ + +
+ +

= +
+ +( )( )

.  

When dividing fractions remember to flip the second fraction and multiply to get 

1
9 20

2 9
9 20

2 9

2 2

×
a a

a
a a

a
+ +

+
=

+ +
+

.

15. A The answer choices all resemble the quadratic formula (the square roots and the ± signs help 

you recognize this). Start by putting the original equation into the ax2 + bx + c = 0 form of the equation to 

get x
q

x r2

3
1
2

0+ + = . This means that a = 1,  b = 
q
3 , and c = 

1
2 r = 

1
2 . Plug these values into the quadratic 

formula, − ± −b b ac
a

2 4
2

, to get
− ± 





− ( )



( )

q q r
3 3

4 1
2

2 1

2

. Simplify this expression to get 
− ± −

q q
r

3 9
2

2

2

.  
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Next split the fraction into two to get 
−

±
−q q

r
3

2
9

2

2

2

. Use Bite-Sized Pieces to solve. The first fraction 

becomes − = − = −
q q q
3

2
3

1
2 6

÷ × . Eliminate (C) and (D). Next, determine a way to get rid of the fraction 

in the numerator of the second fraction. To do so, multiply 2r by 
9
9  to get

q
r

q r2 2

9
2

9
9 9

18
9

− 



 = − . 

Factor out a 
1
9

to get  1
9

18
1
3

182 2q r q r−( ) = − . Now it’s clear that the radical in the numerator should

be q r2 18− , which means the correct answer is (A).

16. 5 Isolate x by first adding 25 to both sides of the equation to get x2 = 25. Next, take the
square root of both sides to get x = ± 5. Because the question indicates that x > 0, x must equal the positive 
value 5.

17. 
5

13  or .384 or .385 Remember SOHCAHTOA. cos = adjacent
hypotenuse

. Therefore, the adjacent 

side of angle a is equal to 5, and the hypotenuse of the triangle is equal to 13.  sin = opposite
hypotenuse

. The oppo-

site side of angle b is equal to 5, and the hypotenuse of the triangle is 13.  Therefore, sin b° = 
5

13 .

18. 130 Start by labeling the angle with measure c as 65. Because two sides of the triangle are equal,
you also know that the other angle adjacent to line m is also equal to 65. Because these angles are part of a 
triangle, and all triangles have 180°, the measure of the remaining angle is 180 – 65 – 65 = 50; label that as 
well. To find b, use the equation given; if c = 65, then 180 – 2(65) = b, so 180 – 130 = 50 = b; label the angle 
with measure b as 50. Finally, to find a, you know that the full circle around the middle of the two triangles 
is 360°, so 50 + 50 + a + a = 360, or 100 + 2a = 360. Subtract 100 from both sides: 2a = 260. Divide both 
sides by 2, and you get a = 130.

19. 2 To find a, you want to find a way to clear the b terms from the system of equations. The
coefficients on the b terms are 3 and 1, so you can multiply the second equation by −3 and add the equations 
together. Multiplying the second equation by −3 gives you −3a – 3b = 6. Stack the equations and add:

   a + 3b = −10 
        + (−3a – 3b =    6) 
            −2a         =  −4

Divide both sides by −2 and you find that a = 2.
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20. 
17
4

 or 4.25 There are many ways to isolate y in this question. One of the more straightforward 

ways is to actually find x first by clearing the y terms. The coefficients on y are 8 and −4, so if you multiply 

the second equation by 2 and add the two equations together, the y terms cancel. Multiplying the second 

equation by 2 gives you 6x – 8y = 86; stack this with the first equation and add:

      2x + 8y =   74 
               + 6x – 8y =   86 
      8x         = 160

Divide both sides by 8 to find that x = 20. Now, go back to one of the original equations to find y. In the 

first equation, make x = 20: 2(20) + 8y = 74; 40 + 8y = 74. Isolate y by first subtracting 40 from both sides:  

8y = 34. Next, divide both sides by 8: y = 
34
8 , or 4.25. The fraction will fit into the Grid-In boxes, so you 

don’t need to simplify.

Section 4 – Math (Calculator Allowed)
1. C If Casey stopped for breakfast, then she isn’t moving relative to her home. Therefore, you 
want the point on the graph where the y-value (distance from home) isn’t changing for 45 minutes. That can 
be found between the hours of 10 a.m. and 11 a.m. It looks as though she stopped somewhere shortly after 
10 a.m., making (C) the best answer.

2. B As with any Math question with figures, start by reading the axes. The vertical axis is “Sales 
(in thousands of homes)” and the horizontal axis is “Years since 2002.” Next, Read the Full Question. Be-
cause the question wants the trend in home sales from 2002 through 2014, and the vertical axis is years since 
2002, the answer should describe the behavior of the entire graph. This graph increases until 5 years after 
2002 (which would be 2002 + 5 = 2007), then decreases. This matches (B).

3. A Because both pairs of lines are parallel, all big angles are equal, all small angles are equal, 
and any big angle plus any small angle equals 180°. Angle 1 is a big angle, and angle 2 is a small angle, so  
∠1 + ∠2 = 180°. If angle 1 is 135°, then 135° + ∠2 = 180°. Subtract 135 from both sides to find that  
∠2 = 45°, (A).

4. B Use values from the chart to see which equation works. According to the chart when x = 2, 
g(x) = 4. So, in the answers plug in 2 for x and see which answer returns a value of 4. Choice (A) becomes 
2(2) – 1 = 3. Eliminate (A). Choice (B) becomes 3(2) – 2 = 4. Keep (B) but check the remaining answers just 
in case. Choice (C) becomes 4(2) – 3 = 5. Eliminate (C). Choice (D) becomes 5(2) – 4 = 6. Eliminate (D). 
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5. A The question might be a little messy, but the answer choices help you figure out that you 

want to solve the equation for d. Start by dividing both sides by 4πb, giving you L
b

d
4

2

π
= . Take the square 

root of both sides to get d
L

b
=

4π
, which is (A).

6. D A positive association between two variables means that as one variable increases, the other 
variable also increases. Choice (B) has w decreasing as n increases, so eliminate it. Additionally, (C) has w in-
crease then decrease, rather than just increase; eliminate (C). For a weak positive association, w should increase 
slowly as n increases; (A) has w increasing rapidly when compared to (D). Choose (D).

7. C Plug In the Answers! The question wants the number of games Salazar played. Start with 
(B). If Salazar played 27 games, and he played 13 more games than Perry, then Perry played 27 – 13 = 14 
games, giving the two of them a total of 27 + 14 = 41 games. However, they played a total of 53 games, 
which means you need a higher number; eliminate (A) and (B). Try (C). If Salazar played 33 games, then 
Perry played 33 – 13 = 20 games, giving a total of 33 + 20 = 53 games between the two of them, which is 
what you want. Choose (C).

8. B Whenever you have a graph question, always consider the axes. Here, the question wants 
you to label the horizontal (x-) axis, which only has numbers so far. The question stem tells you the total 
population is 3,489,000,000, so if you determine the total of the six countries as given in the graph, you can 
determine the label. Adding up the six countries gives you about 3,500 as a population. 3,489,000,000 is 
about a million times bigger than 3,500 (3,489,000,000 ÷ 3,500 ≈ 1,000,000), so the label on the horizontal 
axis should be in millions of people, which is (B).

9. A Sketch a graph. Quadrant III is the lower-left quadrant of the xy plane, so draw a line which 
goes through the other three quadrants but avoids quadrant IV:

y

x

l

II I

III IV

To do so, you need to make line l have a negative slope, so m must be negative. This matches (A).
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10. A Start by labeling what you know: D is the dollars remaining, and x is the number of days 
since payday. Because 165.29 is multiplied by x it is something that happens each day after payday. Use POE. 
Choice (B) is about payday, not something that happens every day after payday. Eliminate (B). Choice (D) 
is a fixed number and therefore not something that happens every day after pay day, so eliminate (D). Given 
that D is the amount of dollars remaining in Kabir’s bank account x days after payday, Kabir must have had 
2,314.05 in his account on payday. Therefore, the difference between the amount of money in the Kabir’s 
account at payday and the amount of money in his account must be 2,314.05 – D. Eliminate (C). 

11. D With functions, remember to follow PEMDAS, especially working from inside to outside. 
To find the value of g( f(6)), start with the innermost pair of parentheses. The question tells you that f(6) = 5, 
so you can substitute 5 for f(6): g( f(6)) = g(5). The question then tells you that g(5) = 7, so g( f(6)) = g(5) = 7, 
which is (D).

12. A Use the equation f = μN and the chart to determine the friction. The value of μ will be the 
coefficient between two pieces of wood, which is 0.28, and the value of N is the force pressing the two pieces 
of wood together, 30 Newtons. Plugging these values into the equation gives you f = (0.28)(30) = 8.4, which 
is (A).

13. B N is the force pressing the bodies together in Newtons, and according to the ques-

tion the force pressing two stacked objects together is equal to the weight of the object on top. Be-

gin by finding the weight of the piece of wood. The given equation for friction is f = μN. The value of 

f is 22.5, and from the chart the coefficient of friction between wood and stone, μ, is 0.30. Plug these 

values into the equation: 22.5 = 0.30N. Divide both sides by 0.30 to find the value of N: 
22 5
0 30

75
.

.
= .  

Since the piece of wood will be placed on another surface, its weight of 75 N remains the force pressing the 

two bodies together. To determine the new surface, find the new coefficient of friction by using the value of 

N, 75, and the new value of friction, 46.5: 46.5 = μ(75). Divide both sides by 75 to isolate μ: 46 5
75

0 62
.

.= .  

The chart indicates that the coefficient of friction equals 0.62 between wood and concrete, so the new sur-

face must be concrete, which is (B).

14. A Work this problem in Bite-Sized Pieces. You want to find the difference between com-

pounding monthly and compounding quarterly. The question indicates that n is the number of times per 

year interest is compounded. If the interest is compounded monthly, then that would be 12 times per year, 

so n = 12. In the expression, that is 1
0 05
12

12

+





. – 1. If the interest is compounded quarterly, then that 
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would be 4 times a year, so n = 4 and the expression is 1
0 05

4

4

+





.
– 1. The question wants the difference 

between these two amounts, so you would subtract: 1
0 05
12

1 1
0 05

4
1

12 4

+



 − − +



 −





















. . , which matches 

(A).

15. B The P-intercept will be when items sold, s, equals 0. When s = 0, P = 10, which means Jack’s 
pay when he sells no items is 1,000 dollars (remember to check your units on each axis). Because this is 
Jack’s pay when he sells no items, any answer choice which refers to items doesn’t fit; the only choice which 
does fit is (B).

16. D To find the expression that describes the graph, plug in a point on the graph. When  
s = 10, P = 15. Plug these values into each choice and eliminate what is not true; the only choice that is true 
with those values is (D).

17. C Plug in! Make w = 2. If the car costs $25.50 per day, and 2 weeks is 14 days, then the total 
cost would be 25.50 × 14 = $357.00. This is your target; circle it. Make w = 2 in each answer choice and 
eliminate any answer that doesn’t equal $357.00. Only (C) works.

18. D When confronted with a bunch of text in a Math section, start with the question first. The 
question asks for the best conclusion “based on the design and results of the research.” So determine the 
important facts about the design and results of the research and underline them. There was a “wide range of 
vehicle makes, models, and model years” and “400 vehicles were randomly selected.” Which vehicle received 
which oil was “random,” and the vehicles which receive oil E had “substantial improvements in gas mileage” 
compared to the other group. Now, work POE in the answer choices. You don’t know about other available 
engine oils, so you cannot claim that E is better than “any other available engine oil”; eliminate (A). Choice 
(B) seems to fit the facts, so keep it. Choice (C) is extreme; even though there was a random sampling of 
vehicles, you don’t know about “any vehicle,” (“any” implies “any and all”—every single vehicle without  
exception) whereas (B) doesn’t have this issue. Eliminate (C). Choice (D) is similar to (B). Comparing the 
two choices, (B) indicates that oil E was the “cause” of the improvement in the gas mileage, but (D) only 
says that it is “likely to improve” gas mileage. Choice (D) is a safer conclusion than (B) because it makes a 
less strong, less sweeping conclusion, so the best answer is (D).

19. A The place where h(x) is at its maximum is when the y-value of the graph is at its highest. 
The graph’s y-value is highest at (1, 2). (Be careful: the origin is NOT in the middle of the grid!) Therefore, 
the x-value is 1, which is (A).
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20. B The median household income represents the middle income if all incomes were listed con-
secutively. The mean household income is the average (total income divided by number of people). For the 
mean to be higher than the median, there must be a some values above the median (to “pull” the mean 
above the median). In this case, that means there needs to be some incomes greater than the rest to “pull” 
the mean above the median; this matches (B).

21. D Be sure to start by Reading the Full Question! You are given 2x – 3, and you want 2x + 3. 
To get from 2x – 3 to 2x + 3, you would add 6, so add 6 to both sides of the inequality to get 2x + 3 ≤ 11. The 
greatest value of 2x + 3 would therefore be 11, (D).

22. A This question may look scary, but the answers give you a hint: you want to solve for ε0. Start 

by getting ε0 out of the denominator by multiplying both sides by ε0: E
q
R

ε0 24
=

π
. Divide both sides by  

E and you get ε0 24
=

q
R Eπ

, which matches (A).

23. B Distance in the equation is given by R. If the electric field strength at point x is Ex and 

the electric field strength at point y is Ey, then Ex = 
1
25 Ey. Make Rx and Ry the distances at points x and 

y, respectively, and substitute the equations for the electric field strengths: 
q

R

q

Rx y
4

1
25 40

2

0

2π πε ε( )
=

( )












.  

Multiply both sides by 
4 0πε

q  to clear these elements from both sides of the equation, leaving you with 

1 1
25

1
2 2R Rx y( )
=

( )










 . Cross-multiply to get 25(Ry )

2 = (Rx )
2. Take the square root of both sides to get 5Ry = Rx. 

This means x must be 5 times further than y, which is (B).

24. C Work the problem in Bite-Sized Pieces. The standard form of the equation of a circle is  

(x – h)2 + (y – k)2 = r2, where (h, k) is the center of the circle and r is the radius. If the center of the circle is 

at (5, 0), then the left side of the equation should be (x – 5)2 + (y – 0)2, which is the same as (x – 5)2 + y2.  

This must be part of the answer; eliminate (B) and (D). Next, you need to find the radius. If 6
12
5

,



  

is on the circle, then the distance from (5, 0) to 6
12
5

,



   will be the radius. Use the distance formula: 



2 4 2 5

d = −( ) + −



 = ( ) + 



 = + = =6 5

12
5

0 1
12
5

1
144
25

169
25

13
5

2
2

2
2

. But be careful! The standard form of 

the equation is equal to r2, not r, so the right side of the equation should be 
13
5

2




 , or 

169
25 , which gives you 

(C).

25. D Start by using Process of Elimination. The question wants the grams of methyl alcohol of 
solution T and solution S was 25% less than solution T, which means if solution S had 120 grams, solution T 
must have more than 120 grams; eliminate (A) and (B). Next, Plug In the Answers. Between (C) and (D), it 
will be easier to work with (D) because 160 is an easier number. The question is asking for grams of methyl 
alcohol in solution T, so if solution T has 160 grams, and solution S is 25% less, then solution S must be  
160 – (0.25)(160) = 120 grams. This fits the information in the question; choose (D).

26. C There are a lot of words here, so start with RTFQ. The question wants the statement which 
correctly compares the average rates of infection for the two populations of trees. Looking at the graph, 
at first grapefruit increases faster than orange, but at the end orange has increased its rate to catch up to 
grapefruit. Eliminate choices (A) and (B) because both indicate that the difference in the rates was constant, 
which contradicts one getting ahead then the other catching up. Choice (C) says that grapefruit was faster 
first, so keep it. Choice (D) says that orange was faster first, which contradicts what the graph shows, so 
eliminate (D) and choose (C).

27. C There’s a lot going on here, but the answer choices give you a clue: you want to solve the 

equation for R. Start by clearing the fraction by multiplying both sides by 1 1+ + =R I R PT: . Divide 

both sides by I: 1+ =R
PT
I

. Clear the radical by squaring both sides: 1
2

+ = 



R

PT
I

. Subtract 1 from 

both sides to get R
PT
I

= 



 −

2

1, which is (C).

28. A Draw the lines into the given xy-plane. Both inequalities are written in slope-intercept form 

y = mx + b, where m is the slope and b is the y-intercept. The first line has a slope of 
1
2  and a y-intercept of −5. 

Because y is greater than or equal to the other side of the inequality, the line is solid, and all of the y-values 

above the line are shaded. The second line has a slope of 3 and a y-intercept of −2. Because of the less than 
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sign, the second line is a dotted line, and the portion under the line is shaded. Your drawing should look like 

this:

II I

III IV

x

y
y < 3x − 2

y ≥ − 5
2
x

The only quadrant that has no portion of it shaded is quadrant II, (A).

29. B By telling you that f(−5) = 3, the problem is telling you that when x = −5, the function (y) is 
equal to 3. Choices (A), (C), and (D) all talk about the factors of the polynomial; factors are when the func-
tion is equal to 0. You do not know when the function is equal to 0, so you cannot know about any of the 
factors of f(x); eliminate (A), (C), and (D) and choose (B). (Note: The Remainder Theorem states that the re-
mainder when function f is divided by the binomial (x – a) is equal to f(a); (B) essentially states this theorem 
as the answer.) 

30. B Plug In the Answers to solve this question. First, solve for y:  2y = 10, which means y = 5.  

Next, plug in 5 for y and the values for c and d given in the answers into the first equation to see if the values 

work. Choice (A) gives you 5 = –6x2 + 6. Solve for x to get –1 = – 6x2, 1
6

= x2, and ±
1
6

 = x. This is a real  

solution, so eliminate (A). Choice (B) gives you 5 = –5x2 + 4. Solve for x to get 1 = – 5x2, – 1
5

= x2, and 

± −
1
5

. Since the value of the square root of a negative number is imaginary, these values will for c and d 

will have no real solution, and the answer is (B). 
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31. 5, 6, or 7 Work Bite-Sized Pieces and translate English to math. If Al buys 1 milkshake and 
x cheeseburgers, then he spends 1 times the cost of a milkshake ($4) and x times the cost of a cheeseburger 
($6), which translates to 4 + 6x. This must be at least $30; “at least” translates to ≥ in math, so 4 + 6x ≥ 30. 
Subtract 4 from both sides to get 6x ≥ 26. Divide both sides by 6 to get x ≥ 4.3 . You can’t order a fractional 
number of cheeseburgers, so try 5 cheeseburgers. This would give a total of 4 + 6(5) = $34, which satisfies 
the question. Input 5 as your answer.

32. 650 Break the problem into Bite-Sized Pieces. First, determine how much water is added in 50 

minutes. Rate
Amount
Time

= , so Rate × Time = Amount. 7 × 50 = 350 milliliters added over 50 minutes. Add 

this to the original 300 milliliters: 350 + 300 = 650.

33. 64.1 To find the mean, find the sum of all the ages and divide by the number of people: 

57 59 65 48 81 76 40 58 63 69 71 63 77 71
14

898
14

64 1
+ + + + + + + + + + + + + = = . .

34. 365 To solve for Siham, translate from English to math and solve the system of equations. Make 
the number of minutes Rama ran r and the number of minutes Siham ran s. If Rama and Siham ran for a 
total of 670 minutes, then the number of minutes Rama ran plus the number of minutes Siham ran equals 
670, or r + s = 670. For the second equation, Rama’s total amount of time was 60 minutes less than Sihams, 
so r = s – 60. Because you want to solve for s, you can substitute s – 60 for r in the first equation: (s – 60) +  
s = 670. Combine like terms: 2s – 60 = 670. Add 60 to both sides: 2s = 730. Divide both sides by 2, and you 
get s = 365.

35. 8 Use the Geometry Basic Approach. First, write down the formula you need: the volume of 

a cone, which is V = 
1
3 πr2h . Plug in what you know: 48π = 

1
3 πr2(9) . Solve for r; start by combining like 

terms on the right: 48π = 3πr2 . Divide both sides by 3π: 16 = r2. Take the square root of both sides, and you 

find r = 4. Be careful! The question is asking for diameter, so double the radius to find the diameter is 8.

36. 5 For this function to be undefined, the denominator must be equal to 0. So, set the denomi-
nator equal to 0 and solve: (x – 12)2 + 14(x – 12) + 49 = 0 . Start by FOILing the first parenthesis and dis-
tributing 14 in the second: x2 – 24x + 144 + 14x – 168 + 49 = 0 . Combine like terms: x2 – 10x + 25 = 0. You 
might recognize this as a perfect square; it factors to (x – 5)(x – 5) = 0. Therefore, the value of x that makes 
function f undefined is 5.
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37. 14 Use the formula provided and the information given. If it costs $900 for 150 customers, 

then C1 = 900 and Q1 = 150. Similarly, if it would cost $1,600 for 200 customers, then C2 = 1,600 and  

Q2 = 200. Plug these values into the equation and solve: M = −
−

=1 600 900
200 150

700
50

,
= 14.

38. 114 Take this in Bite-Sized Pieces. If the actual cost is 50% greater than expected, and Carol 

expected the cost to be $1,600 (as question 37 tells us), then the actual cost was 1,600 + 0.50(1,600) = 

$2,400. This is new value of C2. Plug this value into the equation, using the same values as before for 

C1, Q2, and Q1: M = −
−

2 400 900
200 150
,

= 30. To find the percent increase in marginal cost, use the equation 

percent change
difference
original

= ×100 . In question 37 you determined the original value was 14, so the percent 

change is 30 14
14

100 114
− × = % .
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3 3
Math Test – No Calculator
25 MINUTES, 20 QUESTIONS

Turn to Section 3 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-15, solve each problem, choose the best answer from the choices provided, 
and fill in the corresponding circle on your answer sheet. For questions 16-20, solve the 
problem and enter your answer in the grid on the answer sheet. Please refer to the directions 
before question 16 on how to enter your answers in the grid. You may use any available 
space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is not permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which f(x) 
is a real number.

 REFERENCE 

�
w

h

V = �wh

•r
h

V = r h2

r•

A = r 2

C = 2 r

�
w

A = �w

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°
s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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 1

2s – 3t = 10 
6s – 2t = 16

Which of the following ordered pairs (s, t) satisfies the 
system of equations above?
A) (–2, 0)
B) (2, –2)
C) (–2, 2)
D) (2, 0)

 2

Which of the following expressions is equal to 3 for 
some integer value of k ?
A) 4k + 3
B) 1 – 3k
C) 2 + 2k
D) –k + 3k

 3

If g(x) = 4x + 6, then which of the following is 
equivalent to g(x + 1)?
A) 4x + 10
B) 4x + 7
C) 4x + 6
D) 4x + 5

 4

A tennis ball factory manager estimates the number 
of non-defective balls that can be produced in a day 
using the expression 10,000 – dh, where d is the 
average number of defective balls produced per hour 
and h is the number of hours in a day’s shift. Which of 
the following is the best interpretation of the number  
10,000 in the expression?
A) The factory produces 10,000 non-defective balls in 

a day.
B) The factory produces 10,000 defective balls in a 

day.
C) The factory produces 10,000 non-defective balls 

and 10,000 defective balls in a day.
D) The factory produces a total of 10,000 balls in a 

day.
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 5

The total number of constitutional amendments 
adopted by the U.S. Congress from 1791 to 1992 
is three less than three times the number of 
constitutional amendments adopted by the U.S. 
Congress in the year 1791. If the total number of 
constitutional amendments adopted by the U.S. 
Congress from 1791 to 1992 is 27, and the U.S. 
Congress adopted p constitutional amendments in 
1791, which of the following equations is true?
A) 27 – 3p = 3
B) 3p = 27
C) 3p = 30
D) 27 = 3p + 3

 6

(m4n + 3m – nm2 ) – (2nm2 – m4n + 3m)
Which of the following is equivalent to the expression 
above?
A) –m4n – nm2

B) mn4 – 6m – 3nm2

C) 2m4n – 3nm2

D) 2m4n + 6m + nm2

 7

If y
y z+

=
2
5

, which of the following must also be 

true?

A) y
z
=

2
3

B) 
z
y
=

5
2

C) y – z = 1

D) yz = 4

 8

 

y

x

m

n

(–8, 0)

(0, –3)

(4, 0)

(0, a)

In the xy-plane above, line m is parallel to line n. 
What is the value of a ?
A)  3
B)  4
C)  6
D)  8
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sE = 360
In a regular polygon, the measure of an exterior angle 
E, in degrees, is related to the number of sides, s, of 
the polygon, as shown in the formula above. If the 
measure of an exterior angle is less than 80°, what is 
the least number of sides it can have?
A)  4
B)  5
C)  6
D)  7

 10

Which of the following equations has the graph in the 
xy-plane such that y is always greater than or equal  
to –3 ?
A)  y = x3 – 4   
B)  y = |x| – 4       
C)  y = x2 – 4 
D)  y = (x – 4)2 

 11

   qx – 5y = 6 
   6x – 7y = 5
In the system of equations above, x and y are variables 
and q is a constant. For what value of q will the system 
of equations have no solution?

A)  −
36
5

B)  −
30
7

C)  30
7

D)  36
5

 12

Which of the following complex numbers is 

equivalent to 
5 3
6 4
−
+

i
i  ? 

(Note: i = −1 )

A)  
5
6

3
4

−
i

B)  
5
6

3
4

+
i

C)   
9

26
19
26

−
i

D)  
9

26
19
26

+
i
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 13

What is the sum of all values of p that satisfy  
3p2 – 18p + 9 = 0 ?
A)  –6 

B)  −2 6

C)  2 6

D)  6 

 14

If 2a + b = 6, then what is the value of (9a)(3b) ?
A) 33

B) 36

C) 276

D) It cannot be determined from the information 
given.

 15

If (2x + a)(3x + b) = 6x2 + cx + 12 for all values of x, 
and a + b = 7, then what are all possible values of c ?
A) 3 and 4
B) 6 and 12
C) 8 and 9
D) 17 and 18

3 3
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 16

Red

Yellow

Blue

Green

36

2x

2x

4x

 x

Tony has created his team flag by joining four colored 
rectangles, red, yellow, blue and green, as shown in 
the figure above. He then added a white stripe that 
runs from one corner of the flag to the opposite base. 
If the flag has a total height of 36 inches, what is the 
height, in inches, of the blue rectangle?

 17

At a dessert shop, each cupcake has 60 more grams of 
sugar than each frozen yogurt. If 3 cupcakes and  
4 frozen yogurts have a total of 390 grams of sugar, 
how many grams of sugar does each cupcake have?

 18

If one angle of a right triangle measures a°, and the 

cos a° = 3
5

, then what is sin (90 – a)° ?

3 3



 19

   12x + 3y = 90
     ax + by = 15
In the system of equations above, a and b are 

constants. If the system has no solutions, what is the 

value of 
b
a

?

 20

If x = 2 5  and 4 5x y= , what is the value of y ?

S T O P
 If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.

3 3
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4 4
Math Test – Calculator
55 MINUTES, 38 QUESTIONS

Turn to Section 4 of your answer sheet to answer the questions in this section.

 DIRECTIONS  

For questions 1-30, solve each problem, choose the best answer from the choices 
provided, and fill in the corresponding circle on your answer sheet. For questions 31-38, 
solve the problem and enter your answer in the grid on the answer sheet. Please refer to 
the directions before question 31 on how to enter your answers in the grid. You may use 
any available space in your test booklet for scratch work.

 NOTES  

1. The use of a calculator is permitted.

2. All variables and expressions used represent real numbers unless otherwise indicated.

3. Figures provided in this test are drawn to scale unless otherwise indicated.

4. All figures lie in a plane unless otherwise indicated.

5.  Unless otherwise indicated, the domain of a given function f is the set of all real numbers x for which 
f(x) is a real number.

 REFERENCE 
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w

h

V = �wh

•r
h

V = r h2

r•

A = r 2

C = 2 r

�
w

A = �w

h

b
A =  bh1

2 Special Right Triangles

b c

c  = a  + b 2
a

2x 60°

3x

x
30°

2s45°

45°
s

s
22

h

V =      r2h1
3

r

V =      r34
3

h

�
w

V =   �wh1
3

r

π
π

π

π
π

The number of degrees of arc in a circle is 360. 
The number of radians of arc in a circle is 2p. 
The sum of the measures in degrees of the angles of a triangle is 180.
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Ted’s Yoga studio charges a membership fee of $60, 
which includes access to a locker and shower facilities. 
The studio then charges an additional $12.50 per 
class. If Aubri’s total bill for the month was $122.50, 
how many yoga classes did she attend?
A) 4
B) 5
C) 9
D) 10

 2

Greenwood Academy’s softball team is trying to pick 
a new mascot and has narrowed down the options 
to the Armadillos and the Possums. The coach asks 
the members of the Junior Varsity and Varsity teams 
which mascot they prefer. The results are shown in the 
table below.

Armadillos Possums Total
Junior Varsity 14 11 25
Varsity 13 16 29
Total 27 27 54

If a team member is chosen at random, what is the 
probability that it is either a Varsity member who 
prefers Armadillos or a Junior Varsity member who 
prefers Possums?

A) 24
54

B) 25
54

C) 29
54

D) 
30
54

 3

Samantha is trying to run for City Council, but she 
needs to have 500 total signatures on her petition 
in order to get on the ballot. She currently has 284 
signatures and believes that her team of volunteers 
can get 28 signatures per day. Which of the following 
represents how many signatures Samantha expects to 
have in d days?
A) 500 + 28d 
B) 28 + 284d 
C) 284 + 28d 
D) 500 – 28d 

 4

A veterinarian prescribes 110.25 mL of an antibiotic 
to her patient. The recommended dose, in mL,  
of the medication, D, is given by the equation  
D = 60 + 0.67x, where x represents the weight of the 
animal in kilograms. What is the weight of the animal 
the veterinarian is prescribing the medication for?
A) 75
B) 105
C) 134
D) 165
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3x2 + 4x + 7 
4x2 – 3x + 2 

Which of the following is the sum of the above two 
polynomials?
A) 7x4 + 7x2 + 5
B) 7x4 + x2 + 9
C) 7x2 + 7x + 9
D) 7x2 + x + 9

 6

When 3 times the number n is added to 5, the result is 
14. What number results when 6 times n is added  
to 11 ?
A)  14
B)  15
C)  29
D)  49

4 4

 7
Number of Votes by Candidate 

in the Southwest Region in 2012, in Thousands

Number of Votes
Arizona California Colorado Nevada New Mexico Utah Total

Obama 1,233.7 7,854.0 1,323.0 531.4 415.3 251.8 11,609.2

Romney 1,025.2 4,839.6 1,185.1 463.6 335.8 740.6 8,589.9
Other 46.1 392.6 77.6 20.3 31.3 20.3 588.2
Total 2,305.0 13,086.2 2,585.7 1,015.3 782.4 1,012.7 20,787.3

The table above shows the number of votes cast in 2012, in thousands, in six southwestern states for the presidential 
election. Based on the table, if a ballot from the state of California in the 2012 presidential election is chosen at random, 
which of the following is closest to the probability that the ballot contained a vote for Obama?
A)  0.32
B)  0.40
C)  0.56
D) 0.60



 8

On March 20, 2005, there were 2,300 fish in a pond 
that had a carrying capacity of 5,000 fish. Each year 
since then, the number of fish in the pond increased 
by 600. If t represents the time, in years, since March 
20, 2005, which of the following inequalities describes 
the set of years where the pond is below or at carrying 
capacity?
A)  600t + 2,300 ≤ 5,000
B)  600t ≥ 4,400
C)  600t ≤ 5,000
D) t ≤ 5,000 – 600

 9

Number of Petals on Each of 17 Flowers in a Garden

2              3              4              5              6              7              8

6

5

4

3

2

1

0

N
um

be
r o

f F
lo

w
er

s

Based on the histogram above, of the following, which 
is closest to the average (arithmetic mean) number of 
petals per flower?
A)  6
B)  5
C)  4
D)  3

 10

A hospital conducted a survey to determine whether 
patients treated in the emergency room were satisfied 
with the level of care they received. The hospital 
mailed surveys to 550 randomly selected people who 
were treated in the emergency room the previous year, 
and 415 people responded. Which of the following 
factors makes it least likely that a reliable conclusion 
can be drawn about care-satisfaction of all emergency 
room patients at the hospital?
A)  The survey distribution method
B)  The time elapsed since the care was received
C)  The size of the sample
D)  The number of people who responded

4 4
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 11

If the function g has four distinct zeros, which of the 
following could represent the complete graph of g in 
the xy-plane?

A) 

x

y

B) 

x

y

C) 

x

y

D) 

x

y

 12

The milligrams of isotope Fermium-252 (252Fm) in a 
sample are estimated over the course of fifteen days, 
as seen in the table.

Time (days) Amount of 252Fm (mg)
0 800
3 400
6 200
9 100

12 50
15 25

Which of the following best describes the relationship 
between time and the estimated milligrams of 252Fm 
in the sample during the fifteen days?
A)  Linear increase
B)  Exponential growth
C)  Linear decrease
D)  Exponential decay

 13

d v t ato= +
1
2

2

The equation above gives the displacement d, in 
meters, of an object moving at an initial speed of 
vo meters per second for t seconds. Which of the 
following gives acceleration constant a in terms of d, 
t, and vo ?

A) 2 2
d
t

v
t
o−











B) 2 d v to+( )

C)  − +2 2
d
t

v
t
o









D)  −
−

2 2

d v
t

o
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14
Heights of 4-Year-Olds (in inches)

24 34 35 36 36 37
38 38 39 40 40 41
42 43 43 44 45 45

The table above lists the heights, to the nearest inch, of 
a random sample of 18 four-year-olds at a school. The 
outlier measurement of 24 inches is an error. Of the 
mean, median, and range of the values listed, which 
will change the least if the 24-inch measurement is 
removed from the data?
A)  They will all change by the same amount.
B)  Range
C)  Mean
D)  Median

 q

Questions 15–16 refer to the following information.

Angela is starting an exercise program that consists 
of swimming and lifting weights, and she is deciding 
what health club to join. The table below shows the 
initiation fee and the fees for access to the weight 
lifting equipment and the swimming pool for three 
different health clubs.

Health 
Club

Initiation  
Fee, I  

(dollars)

Fee to access 
weight-lifting 
equipment, F
(dollars per 

month)

Fee to access 
swimming 

pool, S 
(dollars per 

month)
L 150 10 5
M 100 15 11
N 130 12 8

The total cost, y, for the initiation fee and access to 
the equipment and pool in terms of the number of 
months, x, is given by y = I + (F + S) x.

 15

For what number of months, x, will the cost of the 
initiation fee and the two access fees at Club M be 
greater than or equal to the cost of the initiation fee 
and the two access fees at Club N ?
A)  x ≤ 5
B)  x ≤ 9
C)  x ≥ 5 
D)  x ≥ 9

 16

If the relationship between the total cost, y, of the 
initiation fee and the two access fees at Club L and 
the number of months, x, for which the membership 
is used is graphed in the xy-plane, what does the 
y-intercept of the line represent?
A)  The total cost of the initiation fee
B)  The total monthly cost of the two access fees
C)  The total monthly cost of the membership
D)  The total cost of the membership 

p
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 17

The iron content of a sample of hematite, in grams, 
is approximately 40% greater than that of a sample 
of low-grade iron ore. The iron content of the low-
grade iron ore is 30 grams. Which of the following 
best approximates the iron content, in grams, of the 
sample of hematite?
A)   12
B)   18
C)   40
D)   42

 18

y < x + h
y > –x + k

If the point (0, 5) is a solution to the system 
of inequalities above when graphed in the xy-
plane, which of the following must be true of the 
relationship between h and k ?
A)   h < –k

B)   h > k

C)  −
h
k
= 1

D)  h k=

 19

The half-life of radioactive substance carbon-14, 
defined as the time taken for the radioactivity of 
a specified isotope to fall to half its original value, 
is 5,730 years. If a sample originally contained 100 
grams of carbon-14, which of the following functions 
can be used to solve for the amount N of carbon-14  
t years from now?
A)  N(t) = 100(0.5)t + 5,730

B)  N t t( ) ( . )
,

= 100 0 5
5 370

C)  N t
t

( ) ( . ) ,= 100 0 5 5 370

D)  N(t) = 100(0.5)5,730t
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Sleeping Time versus Test Score

Sleeping time (hours)

5           5.5          6          6.5           7          7.5          8           8.5          9

George is studying how amount of sleep affects test 
performance for the 21 students in his 8 a.m. history 
class. The scatterplot above shows the hours of sleep 
the night prior to and the scores received on the 
history midterm for each student. The line of best fit 
for the data is also shown. For the student who slept 
for 7 hours, the student’s actual score was about how 
many points more than the score predicted by the line 
of best fit? 
A)   4
B)   5
C)   6
D)   7

 21
Average Hours Spent Using Smartphone in One Day

Less than 1 1 to 2 3 or more Total
Group A 32 64 54 150
Group B 35 78 37 150
Total 67 142 91 300

A researcher studying the connection between 
depression and smartphone use asked two groups 
of people to record the amount of time spent using 
their smartphones every day for a week. The results 
were used to find the average time spent in one day, 
as shown in the table above. Group A consisted of 150 
people who use iOS phones, and Group B consisted 
of 150 people who use Android phones. If a person 
is chosen at random from those who used their 
smartphones at least one hour, what is the probability 
that the person belonged to Group A ?

A)  115
300

B)  
118
233

C)  
233
300

D)  
118
150
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y° x°

Note: Figure not drawn to scale.

In the figure cos (x°) = sin (y°), where x and y are both 
less than 90. If x = 5c – 4 and y = 3c + 2, what is the 
value of c ?
A)  22.75
B)  11.50
C)  11.00
D)    7.75

 q

Questions 23–24 refer to the following information.

80
70
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40
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20
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Division of Household Tasks by Gender

Cooking

Clea
ning

Care
 of y
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Care
 of c
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Care
 of c

lothes

males
females

The bar graph above shows the number of minutes 
spent per day on household tasks in Great Britain, by 
task, for several household tasks performed by males 
and females.

 23

In a scatterplot of this data, where time spent by 
females on household tasks is plotted along the x-axis 
and time spent by males on household tasks is plotted 
along the y-axis for each of the given tasks, how many 
data points would be below the line y = x ?
A)   2
B)   3
C)   4
D)   5
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The amount of time spent by females on the care of 
children is approximately what percent greater than 
the amount of time spent by females on the care of 
clothes? 
A)  10%
B)  45%
C)  56%
D)  80%

p

 25

Z

Y

W

X 72°

In the circle above, arc WXY is 6p in length. If ÐWXY 
is 72°, what is the radius of the circle?
A) 6
B) 15

C) 15p
D) 30

 26
a(x) = x3 + 3x2 + 5x
b(x) = 5x2 + 17x + 16

Polynomials a(x) and b(x) are defined above. Which 
of the polynomials below has a factor of 3x + 2?
A) l(x) = a(x) + b(x)
B) m(x) = 3a(x) + b(x) 
C) n(x) = a(x) – 3b(x) 
D) p(x) = 2a(x) + 3b(x) 

 27

Assume that a and b are real numbers so that 

b a a
b

< < . Which of the following statements must 
be true?
    I.   b2 > a
  II.   b < 1
III.   a > 0

A) I only
B) I and II only
C) II only
D) II and III only
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g(x) = (x – 2)(x + 6)

Which of the equations below represents the 
analogous form of function g, where the minimum 
value of g appears as a constant?
A) g(x) = (x + 2)2 – 16
B) g(x) = (x + 2)2 + 15
C) g(x) = x2 + 4x – 16
D) g(x) = x2 + 4x – 12

 29

Assume that a is the average of p, 2q, and 4; b is the 
average of 2p, 4q, and 8; and c and the average of 6p, 
3q, and 6. What is the average of a, b, and c in terms 
of p and q ?
A) p + q + 2
B) p + q + 4
C) 3p + 6q + 6
D) 9p + 6q + 2

 30
4x + p = 10y + 5
2y + q = 3x + 7

In the equations above, p and q are constants. If  
p + q = 12, which of the following statements is true?
A) y minus x is 12
B) x minus y is 12
C) y is one-eighth of x
D) x is one-eighth of y

4 4
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A climate change panel estimates that New York 
City’s sea levels are rising at a rate of 1.2 inches every 
10 years. According to the panel’s estimate, how long 
will it take, in years, for New York City’s sea levels to 
rise by 14.4 inches?

 32

In the xy-plane, the point (2, 10) lies on the graph of 
the function f(x) = 2x2 + bx – 8. What is the value  
of b ?

 33

A regional radio station sells time slots for 
advertisements in 30-second intervals. If the station 
airs advertisements for 220 minutes per day, every day 
of the week, what is the total number of 30-second 
advertisement time slots the station can sell for 
Thursday and Friday?

 34

A local frozen yogurt store views percentage rates of 
how many total viewers clicked on posts on its social 
media page. On the first 8 posts the store posted, 
the average (arithmetic mean) of the clicked-on 
percentage rates was 60%. What is the least value the 
page can receive for the 9th rating and still be able to 
have an average of at least 75% for the first 16 posts? 
(Disregard the % sign when gridding your answer.)

4 4



 35

c = 800t + 950
Swathi made an initial contribution to a Roth 
IRA retirement account. Each year thereafter she 
contributed a fixed amount to the account. The 
equation above models the amount c, in dollars, that 
Swathi has contributed after t yearly contributions. 
According to the model, how many dollars was 
Swathi’s initial contribution? (Disregard the $ sign 
when gridding your answer.)

 36

D

A

C

B45°

In the figure above, point D is the center of the circle, 
line segments AB and BC are tangent to the circle 
at points A and B, respectively, and the segments 
intersect at point B as shown. If the circumference of 
the circle is 64, what is the length of major arc AC ? 

 q

Questions 37–38 refer to the following information.

Mali is a landlocked country in western Africa. In 
2015, its population was estimated to be 14.5 million. 
For the following 10 years, the population of Mali 
was projected to grow by 3 percent each year; this 
relationship can be modeled by the equation  
P = 14.5(r)y, where P is the population, in millions,  
y years after 2015.

 37

What is the value of r in the equation above?

 38

What is the projected population of Mali in 2022, in 
millions, to the nearest tenth of a million?

p

S T O P
 If you finish before time is called, you may check your work on this section only.

Do not turn to any other section in the test.

4 4
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Section 3: Math—No Calculator 
1.  B   Plug In the Answers! The answer choices aren’t in order, so start with (A). Make s = −2 and t = 0 in 

the first equation: 2(−2) – 3(0) = 10; −4 – 0 = 10; −4 = 10. This isn’t true, so eliminate (A). Try (B); 
make s = 2 and t = −2: 2(2) – 3(−2) = 10; 4 + 6 = 10; 10 = 10. This is true, so try the second equation:  
6(2) – 2(−2) = 16; 12 + 4 = 16; 16 = 16. This also works; choose (B).
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2.  A  Set the expressions equal to 3 and solve for k. Eliminate any choice that does not result in an
integer value of k. Choice (A) becomes 4k + 3 = 3. Solve for k. Subtract 3 from both sides: 
4k = 0. Divide both sides by 4, and you get k = 0. 0 is an integer, so (A) works and is the correct 
answer.

3.  A  Plug in! Make x = 2. The question wants what is equivalent to g(x + 1), so if x = 2, then the
question really wants g(2 + 1) = g(3). To find g(3), use the function provided: g(3) = 4(3) + 6 = 
12 + 6 = 18. This is your target; circle it. Make x = 2 in each answer choice and eliminate any 
choice that does not equal 18. Only (A) works.

4.  D  The question wants to know the meaning of the “10,000” in the expression. Label what you
know: d is the number of defective balls per hour, and h is the number of hours in a day’s shift. 
These two are multiplied together and subtracted from 10,000. This means dh must be the  
total number of defective balls produced in a day. Eliminate (B) because the question asks 
about the 10,000, not the defective balls. You can also eliminate (A) because the number 
of non-defective balls must be lower than 10,000 (because you’re subtracting dh balls from 
10,000). Choice (C) can also be eliminated because it doesn’t account for subtracting dh from 
10,000. This leaves (D), which fits the information: The non-defective balls would be the 
difference between the total number of balls produced and the number of defective balls 
produced.

5.  C  Translate English to math using Bite-Sized Pieces. The number of adopted amendments in
1791 is p. If the number of amendments from 1791 to 1992 is “three less than three times” 
p, that would be 3p – 3. The number of amendments from 1791 to 1992 is also equal to 27, 
which means 3p – 3 = 27. This is not a choice, but it’s enough to work some POE. Choice (A) 
has −3p, but if you subtract 3p from both sides of 3p – 3 = 27 you get −3 = 27 – 3p, which 
doesn’t match (A); eliminate it. For (B), to isolate 3p, add 3 to both sides of 3p – 3 = 27 and 
you get 3p = 30; this doesn’t match (B), so eliminate it. However, it does match (C), so choose 
(C).

6.  C  Work the problem in Bite-Sized Pieces, being especially careful with the negatives. Start with
the m4n terms: m4n – (−m4n) = 2m4n. This must be part of your answer; eliminate (A) and (B). 
Next, work the m terms: 3m – 3m = 0. There should be no m terms as part of your answer; 
eliminate (D) and choose (C).

7.  A  Plug in! Choose numbers that fit the equation given and make the math easy; make y = 2 and
z = 3. The only choice that works is (A).

8.  C  If the two lines are parallel, then they must share the same slope. Start by finding the slope

of line n by using the formula = 2 1

2 1

y y
x x
−
−

: 
0 3

4 0
3
4

− −( )
−

= . The slopes of both lines are there-

fore equal to 
3
4

. To find a, reuse the slope formula, this time using points (−8, 0) and (0, a): 
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3
4

0
8 0

= −
− −

a
. Simplify the right side of the equation to get 3

4 8
= a . Cross-multiply to find  

4a = 24. Divide both sides by 4 and you find that a = 6, which is (C).

 9.  B  Plug In the Answers! Because the question wants the least number of sides, start with the least 
value, 4. Because s is the number of sides in the equation, this means that s = 4. Making s = 4 
in the equation gives you 4E = 360. Dividing both sides by 4 gives you E = 90. However, the 
question indicates that the measure of the exterior angle is less than 80°; (A) doesn’t work, so 
eliminate it and move on to (B). If s = 5, then 5E = 360. Dividing both sides by 5 gives you  
E = 72, which is less than 80. There are no lesser answers remaining, so the answer must be (B).

10.  D  There are variables in the answers, so you can Plug In. You are looking for the choice that 
makes y greater than or equal to −3, so you want to test values of x that may make y less than 

−3. All of the choices contain −4 in some way, so make x = 0. If x = 0, (A), (B), and (C) all give 
you y = −4, which is less than −3, so eliminate all three and go with (D). When x = 0, (D) 
states that y = 16, which is definitely greater than or equal to −3, so it’s the correct answer.

11.  C  If a system of two linear equations has no solutions, then the two lines never intersect and are 

thus parallel. Parallel lines have the same slope, so you need to find the value of q that will 

make the first equation have the same slope as the second equation. Both equations are in stan-

dard form, which is Ax + By = C. In standard form, the slope of a line is − A
B

. Therefore, the 

slope of the first equation is −
−

=
q q
5 5

, and the slope of the second equation is −
−

=6
7

6
7

. Be-

cause the slopes of these lines must be equal, set the slopes equal to each other: 
q
5

6
7

= . Isolate 

q by multiplying both sides by 5: q = 
6
7

5
30
7





 = , which is (C).

12.  C  None of the answers have i in the denominator, so you need to clear the i in the denominator 

in the question. To do so, multiply the fraction by the conjugate of the complex number in the 

denominator over itself. To find the conjugate of a complex number, simply change the sign on 

the imaginary portion of the number. In this case, you need to multiply 
5 3
6 4
−
+

i
i

 by 
6 4
6 4
−
−

i
i

 and 

FOIL both the numerator and denominator: 
5 3
6 4

6 4
6 4

30 20 18 12
36 24 24 16

2

2

−
+

× −
−

= − − +
− + −

i
i

i
i

i i i
i i i

. Because 
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i2 = −1, you can substitute −1 for the i2 terms: 
30 20 18 12 1
36 24 24 16 1

30 20 18 12
36 24 24

− − + −( )
− + − −( )

= − − −
− +

i i
i i

i i
i i ++16

. 

Next, combine like terms in both the numerator and denominator:
18 38

52
− i

. Because the 

choices are given as two separate fractions, split the numerator into two fractions: 
18
52

38
52

− i
.

This doesn’t yet match any answer choices (you have to reduce), but you can eliminate (B) and 

(D) because the second term is subtracted from the first, not added. Take a Bite-Sized Piece; 

reducing the first fraction, 
18
52

, gives you 
9

26
, which eliminates (A), and you can go with (C) 

without reducing the second fraction.

13.  D  You can solve this question by factoring the quadratic, finding the individual roots, and then

adding the roots together, but there’s a better way. For a quadratic equation in standard form 

(y = ax2 + bx + c), the sum of the roots can be found with −
b
a

. Here, b = −18 and a = 3, so the

sum of the roots is − − =18
3

6 , which is (D).

14.  B  When you have exponents, remember your MADSPM rules. In this case, when you multiply,
you must add the exponents. However, to do this, you must have equal bases. Here, 9 = 32, 
so you can rewrite the left term to (32)a, which is equal to 32a. Now the expression is (32a)(3b) 
= 32a + b. You know that 2a + b = 6, so you can substitute 6 for 2a + b, which gives you 36, (B). 
It is also possible to plug in here. Plug in for a, then solve for b. If a = 4, then b = –2, giving  
(94)(3–2). Change the base of the first term to 32 × 4, then simplify the exponents to get 
(38)(3–2) = 36.

15.  D  When you FOIL the left side of the equation, you get 6x2 + 3ax + 2bx + ab = 6x2 + cx + 12.
Because the x2 terms go together and the x terms go together, what’s left also goes together; 
so ab = 12. If a + b = 7, then you need two numbers which add up to 7 and multiply to 12. 
Those two numbers are 3 and 4. (If you’re struggling, list out pairs of factors of 12 and look 
for what pair has a sum of 7.) That means a and b are 3 and 4, but you don’t know which 
is which. So pick something: make a = 3 and b = 4. Be careful not to stop here! Choice (A) 
is half right, meaning that it’s all wrong! Returning to the original equation, you now have  
(2x + 3)(3x + 4) = 6x2 + cx + 12 . FOILing the left side this time gives you 6x2 + 17x + 12 = 
6x2 + cx + 12, so one possible value of c is 17. Only (D) includes 17, so it must be your answer 
(and there’s no reason to find the other value of c).
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16.  16  Because the flag is made up of rectangles and is itself a rectangle, and the white stripe transects 

each rectangle at the same angle, you can use similar triangles to find the height of the blue 

rectangle. The total length of the white stripe is x + 4x  + 2x + 2x + 9x. The triangle made by 

the white stripe and the blue rectangle has a white stripe distance of 4x. The height of this 

triangle is proportional to the height of the whole flag: 
4
9 36

x
x

y= , where y is the height of the 

triangle formed by the white stripe crossing the blue rectangle. Solve for y by first canceling the 

x terms: 
4
9 36
= y

. Next, cross-multiply and divide and you get: 9y = (4)(36) and then y = 16.  

The height of the blue triangle is 16.

17.  90  Translate English to math. Make c the grams of sugar in a cupcake and f the grams of sugar in 
a frozen yogurt. If each cupcake has 60 more grams of sugar than each frozen yogurt, then  
c = 60 + f. If 3 cupcakes and 4 frozen yogurts have 390 grams of sugar, then 3c + 4f = 390. You 
want to find the grams of sugar in each cupcake. To solve for c, you have a few options. One is 
to first solve the first equation in terms of f by subtracting 60 from each side: c – 60 = f. Next, 
substitute c – 60 for f in the second equation: 3c + 4(c – 60) = 390. Next, distribute 4: 3c + 4c – 
240 = 390. Combine like terms: 7c – 240 = 390. Add 240 to both sides: 7c = 630. Divide both 
sides by 7, and you get c = 90.

18.   
3
5

 or 0.6 

   This question is testing your knowledge of the relationship between sine and cosine of comple-

mentary angles. This relationship is often expressed as sin x° = cos (90 – x)°. The important 

part of the relationship is that if the angles add up to 90°, then the sine and cosine are equal. 

Here, a° + (90 – a)° = 90°, so the two angles are complementary. The cosine of one angle is 

equal to the sine of the other angle, so if cos a° = 3
5

, then sin 90
3
5

−( )° =a .

19.   
1
4  or 0.25 

   If the system of equations has no solutions, then the lines described by the equations never 

intersect. In other words, the lines are parallel and have the same slope. The equations are in 

standard form: Ax + By = C. Slope in standard form is −
A
B

. The slope of the first equation 

is therefore − = −12
3

4. The second equation has the same slope, so − = −a
b

4 . The question 

wants b
a

, so you need to do some manipulation. First, multiply both sides by −1: 
a
b
= 4. Mul-
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tiply both sides by b: a = 4b. Divide both sides by a: 1 = 
4b
a

. Divide both sides by 4 and you 

get 
1
4
= b

a .

20.  64  You have a system of equations and the question wants the value of y, so you want to make 

the x terms go away. One way to approach this is to make the x portions of the two equations 

equal to one another, then put the other parts of the equations equal to each other. Multiply 

the first equation by 4 to get 4 8 5x = . Both equations are now equal to 4x, so you can put 

the other parts of the equations equal to each other: 8 5 5= y . Isolate y. Start by squaring 

both sides (don’t forget to square the 8 on the left side): 64(5) = 5y. Divide both sides by 5 and 

get 64 = y.

Section 4: Math—Calculator 
 1.  B  Work the problem in Bite-Sized Pieces. First, figure out the charge for the yoga classes. She 

paid a total of $122.50, $60 of which was for the membership fee, leaving 122.50 – 60 = 
$62.50 for yoga classes. If each yoga class costs $12.50, then Aubri attended 62.50 ÷ 12.50 = 5 
yoga classes, which is (B).

 2.  A  Probability is defined as 
what youwant

total possibilities
. There are 13 Varsity members who prefer Armadil-

los and 11 Junior Varsity members who prefer Possums, making 11 + 13 = 24 possibilities that 

give what you want out of 54 total members, or 
24
54

, which is (A). 

 3.  C  Translate English to math. The question wants the expression for how many signatures  
Samantha expects to have in d days. She currently has 284 signatures, and she will add 28 
signatures each day. Because she adds 28 signatures per day, you need to multiply 28 by d and 
add that to 284, giving you 284 + 28d, (C). Plugging in is also an option. Plug in for d, and 
then determine how many signatures she should have. If d = 2, then she will get 28 × 2 = 56 
signatures in addition to the 284 she already has. This means she will have 340 signatures. 
Since this answers the question, this is the target. Circle it! Plug d into the answer choices. 
Only (C) gives 340 as a result.

 4.  A  The question wants you to solve for the weight of the animal, which is x in the equation. The 
question tells you that the veterinarian prescribed 110.25 mL, which is represented by D in the 
equation, so substitute 110.25 for D: 110.25 = 60 + 0.67x . Solve for x. Start by subtracting 60 
from both sides: 50.25 = 0.67x. Divide both sides by 0.67 to get x = 75, which is (A).
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 5.  D  Work the problem in Bite-Sized Pieces. Start with the x2 terms. The sum of the polynomi-
als is the result of adding the polynomials, so the x2 term will be 3x2 + 4x2 = 7x2. This term 
should be part of your answer; eliminate (B) because it doesn’t have 7x2. Next, add the x terms:  
4x + (−3x) = x. This should also be part of your answer; eliminate (A) and (C) and choose (D).

 6.  C  Start by translating English to math. “3 times the number n” can be written as 3n. “Add to 5” 
means to add 3n to 5, which gives 3n + 5. “The result is 14” means “= 14,” so the first sentence 
translates to 3n + 5 = 14. Before you start solving for n, be sure to Read the Full Question. You 
want “6 times n added to 11”, or 6n + 11. If you multiply 3n + 5 = 14 by 2, you get 6n + 10 = 28.  
Adding 1 to both sides gives you 6n + 11 = 29, (C).

 7.  D  Probability is 
what youwant

total possibilities
. In California, there were 7,854,000 votes for Obama, and 

there were 13,086,200 total votes in California, so the chance of selecting a vote for Obama 

from the total is 7 854 000
13 086 200

0 60
, ,
, ,

.= , which is (D).

 8.  A  Work this problem in Bite-Sized Pieces. If the capacity of the pond is 5,000 fish, then the total 
number of fish must be less than or equal to 5,000; eliminate (B) and (D) because they do not 
include “≤ 5,000.” The difference between (A) and (C) is the “+ 2,300” in (A). This represents 
the initial 2,300 fish in the pond, so this must be part of the answer; choose (A).

 9.  B  First ballpark! If the arithmetic mean is 
total

number of things
 then the answer should 

be somewhere in the middle of the histogram. Eliminate (A) and (D) because they 

are extremes and not in the middle. To find the total, multiply the number of flow-

ers by the number of petals per flower for each column, then add: (2 × 2) + (3 × 5) +  

(5 × 4) + (6 × 2) + (8 × 4) = 83 total petals on 2 + 5 + 4 + 2 + 4 = 17 flowers. The average is then 
83
17

4 9= . , which is closest to 5, (B).

10.  B  Use Process of Elimination. For (A), mailing surveys is an established method of conducting 
surveys, and 415 out of 550 randomly chosen patients responded, so this is not a problem; 
eliminate (A). The survey covered patients who were treated in the previous year; there may 
be a problem with the time elapsed since care was received (as patients may not remember or 
misremember the care they received), so keep (B). Choices (C) and (D) consider similar issues. 
In this case, 415 respondents out of 550 selected patients is both a sufficiently large sample size 
and a sufficiently large response rate; eliminate (C) and (D) and choose (B).

11.  C  A function with four distinct zeroes will intersect the x-axis four times. Only (C) does this.



 2 6  |  Cracking the New SAT

12.  D  Work Process of Elimination. As time goes on, the amount of 252Fm decreases; eliminate (A) 
and (B). To determine whether the decrease is linear or exponential, compare the changes. 
From day 0 to day 3, the amount decreases by 400 mg. From day 3 to day 6, the amount de-
creases by 200 mg. A linear decrease would have the same change over the same time periods; 
eliminate (C) and choose (D).

13.  A  The question wants you to solve the equation for a. Start by subtracting v0t from both sides: 

d v t at− =0
21

2
. Next, divide both sides by t2 and simplify: d

t
v t
t

a2
0
2

1
2

− = ; d
t

v
t

a2
0 1

2
− = .  

Finally, multiply both sides by 2 and you get 2 2
0d

t
v
t

a−



 = , which is (A).

14.  B  Find the range, mean, and median of the set both with and without the erroneous measure-

ment of 24. Start with the range. Range is greatest value – least value, so with 24 the range is 

45 – 24 = 21, and without 24 the range is 45 – 34 = 11. The difference is 21 – 11 = 10. Next, 

find the mean. Mean is 
total

number of things
, so first add up all numbers and divide by 18, the 

number of children. The numbers add to 700, so the mean is 
700
18

38 9= . . To remove the er-

roneous height, subtract 24 from the total of the heights and 1 from the total number of chil-

dren: 
700 24

18 1
676
17

39 8
−
−

= = . . The mean changes by 39.8 – 38.9 = 0.9. You can eliminate (A) 

and (C), because the mean changes less than the range. Finally, find the median. With all 18 

children included, the median will be the average of the 9th and 10th values: 
39 40

2
39 5

+ = . .  

Without the value of 24, then the median will be the middle of the 17 remaining values: the 

9th, which is 40. The median changed 40 – 39.5 = 0.5, which is less than the amount the 

mean changed, so eliminate (D) and choose (B). 

15.  C  Set up an inequality using the numbers for Club M and Club N. At Club M, I = 100, F = 15,  
and S = 11, so according to the equation the total cost is y = 100 + (15 + 11)x . At Club N,  
I = 130, F = 12, and S = 8, making the total cost y = 130 + (12 + 8)x . The question wants 
Club M to be greater than or equal to Club N, which means 100 + (15 + 11)x ≥ 130 + (12 + 8)
x. Solve for x. Start by following PEMDAS and adding within the parenthesis: 100 + 26x ≥ 
130 + 20x. Subtract 20x from both sides: 100 + 6x ≥ 130. Subtract 100 from both sides: 6x ≥ 
30. Divide both sides by 6, and you get x ≥ 5, which is (C). If this is confusing, try plugging in 
the answers. For example, plug in for x = 4, 5, or 10 months, determine how much each club 
would cost, and then use POE based on Club M being as or more expensive than Club N.
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16.  A  The y-intercept of a line will be where x = 0. Take the information for Club L and make  
x = 0. Using the information given in the chart, the equation for Club L is y = 150 + (10 + 5)x. 
If x = 0, then y = 150 + (10 + 5)(0) = 150 + 0 = 150. All that is left is y = 150, which matches the 
initiation fee. The only choice which represents this is (A).

17.  D  First, you can work Process of Elimination. If the iron content of hematite is 40% greater than  
low-grade iron ore, and the iron ore already has 30 grams of iron, then the hematite must have 
more than 30 grams of iron. Eliminate (A) and (B). Next, if the hematite has 40% more iron, 
then it must have 100 + 40 = 140% of the iron content. You can find the iron content of the 
hematite by multiplying the iron content of the iron ore by 140% or 1.4: 30 × 1.4 = 42, which 
matches (D).

18.  B  Start by plugging in the point provided. (0, 5) means that x = 0 and y = 5, so 5 < 0 + h, and  
5 > −0 + k. Simplifying these equations gives you 5 < h and 5 > k. You can flip the second in-
equality and combine these into one because they share 5: k < 5 < h. If this is true, then k < h, 
which is the same as h > k, which is (B).

19.  C  Plug In! In 5,730 years, the amount of carbon-14 will be half what it is now. If there are 100 
grams of carbon-14, in 5,730 years there will be 100 ÷ 2 = 50 grams. Make t = 5,730 and 
eliminate any choice which does not equal 50. The only choice that works is (C).

20.  A  Find 7 hours on the horizontal axis. The dot represents the actual student who slept 7 hours; 
that student’s actual score was 2 lines above 80. Because there are 5 spaces between 80 and 90, 
each line represents 2 points, so the student’s score was 84. The line of best fit goes through a 
score of 80 at 7 hours, so the student scored 84 – 80 = 4 points better than the line of best fit, 
which is (A).

21.  B  Whenever you’re faced with a ton of information and words, be sure to start by focusing on the 

question first. Here, you want to know the probability that someone is chosen from Group A if 

you’re picking from the people who used their smartphones for at least one hour. Probability is  
what youwant

total possibilities
, but here your “total possibilities” are only those people who use their phones 

for either 1 to 2 hours or 3 or more hours. Add those two groups to get the total possibilities: 

142 + 91 = 233. This number (or a factor of this number) needs to be the denominator of your 

answer; only (B) has 233 or a factor of 233 as a denominator, so it must be the answer. To find 

“what you want,” add the members of Group A who are in either the 1- or 2-hour group or the 

3-hour group: 64 + 54 = 118, giving the 
118
233

as the probability.
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22.  B  If cos (x°) = sin (y°), then x and y must be complementary angles, so x + y = 90. To find c, start by 
stacking the two equations and adding:

        x = 5c – 4 
             +  y = 3c + 2 
           x + y = 8c – 2

   Substitute 90 for x + y: 90 = 8c – 2. Add 2 to both sides: 92 = 8c. Divide both sides by 8:  
11.5 = c, which matches (B).

23.  C  Data points below the line y = x will have a y value which is less than the x value. Because the time 
spent by females is the x value and the time spent by males is the y value, you want to know how 
many categories have the time spent by males less than the time spent by females. This is true for 
cooking, cleaning, care of children, and care of clothes, which is 4 categories: (C).

24.  D  Percent change is defined by change
difference
original

= × 100 . The original value is the smaller value if 

you want percent greater. Females spend approximately 45 hours on care of children and 25 hours 

on care of clothes, so change = 
45 25

25
100 80

− × = %, which is (D).

25.  B  Arc length is proportional to the circumference as the central angle is to 360°. Therefore, 
6 72

360
π

circumference
= . Simplify the right side of the equation (use the MATH ® FRAC func-

tion on your calculator): 
6 1

5
π

circumference
= . Cross-multiply to get circumference = 30π.  

Because circumference is 2πr, that means 2πr = 30π. Divide both sides by 2π and you get  

r = 15, (B).

26.  B  Plug in! Make x = 2. If this is the case, a(2) = 23 + 3(2)2 + 5(2) = 30 and b(2) = 5(2)2 + 17(2) + 16 
= 70. You are looking for the choice that has a factor of 3(2) + 2 = 8. In other words, the correct 
answer must be divisible by 8. For (A), l(2) = a(2) + b(2) = 30 + 70 = 100. Divide 100 by 8 and you 
get 12.5; this means 8 is not a factor of 100, so eliminate (A). For (B), m(2) = 3a(2) + b(2) = 3(30) 
+ 70 = 160, which, when divided by 8, is 20. Keep (B). Choice (C): n(2) = a(2) – 3b(2) = 30 − 3(70) 
= −180, which, when divided by 8, equals −22.5; eliminate (C). Choice (D): p(2) = 2a(2) + 3b(2) = 
2(30) + 3(70) = 270, which is equal to 33.75 when divided by 8; eliminate (D) and choose (B).

27.  C  Plug in! You need to find a set of numbers that satisfies the inequality. For 
a
b

a> , either both a and 

b are negative, making 
a
b

 positive, or b is less than 1. For example, a = 2 and b = 
1
2. Taking each 

item one at a time, for (I), 
1
2

2




  > 2 is false; eliminate (A) and (B). Both (C) and (D) include (II), so 

you don’t need to test (II).  Statement (III) is currently true, but try new numbers: Make a = −2 and  

b = −3. This satisfies the initial inequality, but (III) is now false, so eliminate (D) and choose (C).
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28.  A  The form of a quadratic that gives the minimum or maximum value as a constant is vertex form:  
y = a(x – h)2 + k, where the vertex is at point (h, k). Choices (C) and (D) are not in this form, so 
eliminate them. Both (A) and (B) have the term (x + 2), which means the minimum must be  
x = −2 (watch the negative sign in the vertex form!). Make x = −2 in the original function: g(−2) = 
(−2 – 2)(−2 + 6) = (−4)(4) = −16, which means the k value of the vertex is −16. Choose (A).

29.  A  Variables and the phrase “in terms of” are good reasons to Plug In on this question. Make  

p = 3 and q = 5. Average is the total divided by the number of things, so a = 
3 2 5 4

3
17
3

+ ( ) + = , 

b = 
2 3 4 5 8

3
34
3

( ) + ( ) + = , and c = 
6 3 3 5 6

3
39
3

13
( ) + ( ) + = = . The average of a, b, and c is therefore 

17
3

34
3

13

3
30
3

10
+ +

= = . This is your target; circle it. Make p = 3 and q = 5 in each answer choice, 

and eliminate any choice that does not equal 10. The only choice that works is (A).

30.  C  All of the answer choices are about the relationship of x and y, so you want to get rid of the 
p and q. You know that p + q = 12, so if you can get p + q somehow, you can substitute. The 
equations are already stacked, so add the equations together and you get 4x + 2y + p + q =  
3x + 10y + 12. Substitute 12 for p + q: 4x + 2y + 12 = 3x + 10y + 12. Subtract 12 from both sides:  
4x + 2y = 3x + 10y. Subtract 3x from both sides: x + 2y = 10y. Subtract 2y from both sides:  
x = 8y. If x is 8 times y, then y must be one-eighth of x, which is (C).

31.  120  Set up a proportion: 1 2
10

14 4. .inches
years

inches
x years

= . Cross-multiply to get 1.2x = 144. Divide both sides 

by 1.2 and you get x = 120.

32.  5  Because the point (2, 10) lies on the graph, you can make x = 2 and f(x) = 10 and solve for  
b: 10 = 2(2)2 + b(2) – 8; 10 = 8 + 2b – 8; 10 = 2b; b = 5.

33.  880  Over two days, the radio station airs a total of 220 × 2 = 440 minutes of advertisements. If each 
time slot is 30 seconds long, and each minute has 60 seconds, then there is time for 60 ÷ 30 = 2  
time slots per minute, giving a total of 440 × 2 = 880 time slots over two days.

34.  20  Average is total
number of things

, which can be rearranged as average × number of things = total. If the 

desired average for 16 posts is 75%, then the sum of all the scores must be 75 × 16 = 1,200%. For 

the first 8 posts, there was a total of 60 × 8 = 480%, leaving 1,200 – 480 = 720% for the last 8 

posts. If you want the least value for the 9th post, then you want to assume that the 10th–16th 
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posts to be as high as possible, or 100%. This would give 100 × 7 = 700% total for the last 7 posts, 

making the least value possible for the 9th post 720 – 700 = 20%.

35.  950  The initial contribution will be before any yearly contributions, so t = 0. If t = 0, then c = 800(0) + 
950 = $950. Swathi’s initial contribution must therefore be $950.

36.  40  Arc is proportionate to the central angle: 
central angle arc

circumference360°
= . For a major arc, you need 

to use the central angle measure that’s greater than 180° (the central angle measure that’s less than 

180° is the minor arc). Therefore, here you need to find angle ADC (the angle from the minor arc) 

and subtract that from 360° to get the angle for the major arc. To get angle ADC, consider quadri-

lateral ABCD. A quadrilateral has 360°. Because AB and CB are tangents to the circle, angles DAB 

and DCB are each 90°, leaving 360 – 90 – 90 – 45 = 135° for angle ADC. The angle you need to 

use to find the major arc is therefore 360 – 135 = 225°. Insert this into the proportion: 
225
360 64

°
°
= x

,  

where x is the arc. Cross-multiply to get 14,440 = 360x. Divide both sides by 360 to get x = 40.

37.  1.03  The given equation is the equation for exponential growth. The generic form of this equation is 
final amount = original amount(1 ± rate)number of changes. The rate of growth is 3 percent, which as a 
decimal is equal to 0.03. Because the question indicates that the population is growing, you need 
to add this to 1, so the value in the parenthesis, r, is 1 + 0.03 = 1.03.

38.  17.8  From question 37, you determined that r = 1.03. 2022 is 7 years after 2015, so y = 7. Put these into 
the equation to determine P: P = 14.5(1.03)7 = 17.8.
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