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Item # Rationale 
1 Option C is correct To determine the 
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Item # Rationale 
2 Option A is correct To determine the value of the expression 0.45 
F

�6

�9
, the student could have 

first converted the fractional expression 
�6

�9
 to its decimal equivalent, 0.4. Then 

the student could have subtracted 0.4 from 0.45, resulting in 0.05. This is an 
efficient�����Á���Ç���š�}���•�}�o�À�����š�Z�����‰�Œ�}���o���u�V���Z�}�Á���À���Œ�U���}�š�Z���Œ���u���š�Z�}���•�����}�µ�o�����������µsed to�� 
solve the problem correctly. 

Option B is incorrect The student likely combined the numerator (top number) and the 

denominator (bottom number) in the fraction 
�6

�9
 to create the decimal 0.25. 

The student then likely subtracted 0.25 from 0.45, resulting in 0.20. The 
student needs to focus on converting nus
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Item # Rationale 
3 Rational numbers,  

Whole numbers,  
Natural numbers 

To determine how to represent the relationship among integers, rational 
numbers, natural numbers, and whole numbers, the student should have 
understood that the natural numbers (the counting numbers 1, 2, 3, 4, etc.) 
are a subset of the whole numbers (the counting numbers and zero), the 
whole numbers are a subset of the integers (all positive and negative 
numbers with no fractional or decimal parts, and zero), and the integers are a 
subset of the rational numbers (numbers that can be represented as the ratio 
of two integers). The student should have recognized that the outermost oval 
in the Venn diagram should be labeled “Rational numbers” and that the 
innermost oval should labeled “Natural numbers.” Then the student should 
have recognized that the remaining oval in the Venn diagram should be 
labeled “Whole numbers.” This is an efficient way to solve the problem; 
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Item # Rationale 
4 Option B is correct To determine the volume (amount of three-dimensional space) of the 

triangular pyramid in cubic inches, the student should have used the formula 

for the volume of a pyramid: �8=
�5

�7
�$�D, where V is the volume, B is the area 

(amount of two-dimensional space covered by a surface) of the triangular 
base, and h is the height (vertical distance from top to bottom) of the 
pyramid. e) 
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Item # Rationale 
5 Option D is correct To determine the amount of milk in gallons 
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Item # Rationale 
6 Action, Nonfiction, 

Fantasy 
To determine which type of book is more than twice as likely to 
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Item # Rationale 
7 Option A is correct To determine the value of x, the student should have set up an equation 

where the measures of all three angles total 180 degrees. The student should 
have recognized that m�áA = x �=���ð�U�� m�áB  = 2(x �=���ð�•�U�����v����m�áC  = 2(x �=���ð�•�X��The 
student should have then written an equation with the sum of the three 
angles equal to 180; x �=���ð���=���î�~x �=���ð�•���=���î�~x �=���ð�• = 180. The student should have 
solved this equation to find the value of x; x �=���ð���=���îx �=���ô���=���îx �=���ô���A���í�ô�ì; 5x �=���î�ì��
=180; 5x = 160; x = 32. This is an efficient way to solve the problem; however, 
other methods could be used to solve the problem correctly. 
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Item # Rationale 
8 Option D is correct To determine the constant of proportionality that relates y to x, the 
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Item # Rationale 
9 Option A is correct To determine the measurement closest to the height of the building in 

meters, the student could have set up and solved the proportion (comparison 

of two ratios) 
�ë

�5�9
=

�5

�7.�6�<
, which compares the ratio of the height of the building 

in meters, x, to the height of the building in feet, 15, and the conversion 
factor where 1 meter is approximately equal to 3.28 feet. To solve the 
proportion, the student could have multiplied by each denominator (the 
bottom number of a�� fraction) on both sides of the equation, resulting in 
x(3.28) = 15(1) or 3.28x = 15. Finally, the student could have divided both 
sides of the equation by 3.28, resulting in x �C 4.573. The student could have 
concluded that the measurement closest to the height of the building is 
4.57 meters. This is an efficient way to solve the problem; however, other 
methods could be used to solve the problem correctly. 

Option B is incorrect The student likely 
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Item # Rationale 
10 x > �>3, x > 9 To determine the solution set for each inequality, the student could have used 

inverse operations to isolate the variable (symbol used to represent an 
unknown number) x on one side of the inequality. For the first inequality,  
�>3x �=���õ���D���í�ô�U���š�Z�����•�š�µ�����v�š���(�]�Œ�•�š�����}�µ�o�����Z���Àe subtracted 9 from both sides of the 
inequality, yielding �š�Z�������‹�µ�]�À���o���v�š���]�v���‹�µ���o�]�š�Ç���>�ïx �D���õ�X��Then the student could 
�Z���À�������]�À�]�����������}�š�Z���•�]�����•���}�(���š�Z�����]�v���‹�µ���o�]�š�Ç�����Ç���>�ï�U���Á�Z�]���Z���Á�}�µ�o�������Z���v�P�����š�Z����
direction of the inequality, yielding x �E���>�ï�X�� 
 
For the 
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Item # Rationale 
11 Option C is correct To determine how many more people use a car than ride a bicycle to get to 

work, the student could have determined how many people use a car and 
how many people ride a bicycle and then subtracted the number of bicycle 
riders from the number of car users to find the difference. To determine how 
many people use a car, the student could have multiplied the percentage of 
car users shown in the circle graph, 38%, by the number of people surveyed, 
150. This results in (38%)(150) = (0.38)(150) = 57, so there are 57 car users. To 
determine how many people ride a bicycle, the student could have 
determined the percentage of bicycle riders by adding up the percentages in 
the other categories and subtracting from 100%, resulting in a value of 
100% – (20% �= 32% �= 28%) = 100% – 90% = 10%. Then the student could have 
multiplied the percent of bicycle riders by the number of people who were 
surveyed, 150. This results in (10%)(150) = (0.10)(150) = 15, so there are 15 
bicycle riders. Subtracting these values yields 57 – 15 = 42, so the student 
should have concluded that there are 42 more car users than bicycle riders. 
This is an efficient way to solve the problem; however, other methods could 
be used to solve the problem correctly. 

Option A is incorrect The student likely determined the total number of bicycle riders instead of the 
difference between the numbers of bicycle riders and car users. To find the 
percentage of bicycle riders, the student likely added up the percentages from 
the other categories and subtracted from 100%, resulting in 
100% – (20% �= 32% �= 28%) = 100% – 90% = 10%. Then to find the total 
number of bicycle riders, the student likely multiplied the percentage of 
bicycle riders, 10%, by the number of people in the survey, 150, resulting in 
(10%)(150) = (0.10)(150) = 15. The student needs to focus on answering the 
question that is asked in a multistep scenario. 

Option B is incorrect The student likely determined the difference between the percentages of car 
users and bicycle riders instead of the difference between the total numbers 
of car users and bicycle riders. To find the percentage of bicycle riders, the 
student likely added up the percentages from the other categories and 
subtracted from 100%, resulting in 100% – (20% �= 32% �= 28%) = 
100% – 90% = 10%. The student then likely subtracted this value from the 
percentage of car users, resulting in 38% – 10% = 28%. The student needs to 
focus on understanding the part-to-whole relationship between percentage 
and sample size. 

Option D is incorrect The student likely determined the total number of people who use a car to 
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Item # Rationale 
12 7,800 and any 

equivalent values 
are correct 

To determine the area (amount of space covered by a surface) of the ��top of 
the table in square inches, the student could have calculated the sum of the����
areas of the shapes that make up the figure. The student could have divided 
the figure into 2 congruent trapezoids that each have a height of 30 inches 
and bases (lengths of the parallel sides of the trapezoid) of 130 inches and 
100 inches, and 1 square with a side length of 30 inches. The student could 
have calculated the area of 1 trapezoid by substituting b1 =  130, b2 = 100, and 

h = 30 into the formula for the area of a trapezoid: �#=
�5

�6
(�>�5+ �>�6)�D, where 

b1 and b2 represent the bases of the trapezoid and h represents the height. 

This results in �#=
�5

�6
(130 + 100)( 30) = 3,450 square inches. Next, the 

student could have calculated the area of the square by using the formula 
A = bh, where b represents the base of the square and h represents the height 
of the square, resulting in A = 30 x 30 = 900 square inches. Last, the student 
could have added the areas of the 2 trapezoids and the 1 square to determine 
the total area of the top of the table, resulting in 
2(3,450) �= 900 = 7,800 square inches. This is an efficient way to solve the 
problem; however, other methods could be used to solve the problem 
correctly.
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Item # Rationale 
19 Option D is correct To determine the length of side RU in centimeters, the student could have 

recognized that since triangles KLM and RTU are similar (two figures with 
corresponding angle measures equal and corresponding side lengths 
proportional), sides KM and RU are corresponding, and sides ML and UT are 
corresponding. Therefore, the side lengths KM and RU must be in the same 

proportion as ML and UT, or 
�Ä�Æ

�Ë�Î
=

�Æ�Å

�Î�Í
. Substituting the known side lengths 

into the proportion results in 
�5�8

�ë
=

�5�6

�7
, where x is the unknown length of side 

RU. To solve the proportion, the student could have multiplied by each 
denominator (the bottom number of a�� fraction) on both sides of the 
equation, resulting in 3(14) = 12(x), or 42 = 12x. Then the student could have 

divided both sides of the equation by 12, resulting in �T= 3
�5

�6
 centimeters. This 

is an efficient way to solve the problem; however, other methods could be 
used to solve the problem correctly. 

Option A is incorrect The student likely used sides that do not correspond to set up and solve a 
proportion to determine the length of side RU. The student likely set up the 

proportion 
�Æ�Ä

�Ë�Î
=

�Æ�Å

�Ë�Í
 and substituted known side lengths into the equation to 

determine x, the length of side RU: 
�5�8

�ë
=

�5�6

�6
�-
�.

. To solve the proportion, the 

student likely multiplied by each denominator on both sides of the equation, 

resulting in �@2
�5

�6
�A(14) = �T(12), or 35 = 12x. The student then likely divided 

both sides by 12, resulting in �T=
�7�9

�5�6
= 2

�5�5

�5�6
 centimeters. The student needs to 

focus on understanding how to solve problems involving similar figures. 
Option B is incorrect The student likely multiplied the side length of MK by the ratio between sides 

RT and TU to find the length of RU, resulting in  

 
�6

�-
�.

�7
(14) =14)=
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Item # Rationale 
20 Option B is correct To determine the final cost of groceries after the 25%-off coupon was applied, 

the student could have subtracted the discounted amount from the cost of 
the groceries. The student could have multiplied the cost of the groceries, 
$210.00, by the coupon amount, 25%, to determine the discounted amount, 
resulting in (25%)(210) = 0.25(210) = 52.50. The student then could have 
subtracted this amount from the original cost, resulting in 
210 – 52.50 = 157.50. This is an efficient way to solve the problem; however, 
other methods could be used to solve the problem correctly. 

Option A is incorrect The student likely determined the discounted amount from the coupon 
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Item # Rationale 
21 Option B is correct To determine which statement is best supported by the data in the 

dot plot (graph that uses dots to display data), the student could have 
first 
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Item # Rationale 
22 Option D is correct To determine which equation can be used to find x
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Item # Rationale 
23 
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Item # Rationale 
24 Option C is correct To determine the number of days that it snowed, the student could have 

subtracted the total number of sunny
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Item # Rationale 
25 Option D is correct To determine which measurement is closest to the area (amount of space 

covered by a surface) in square feet of the circular part of the lawn that is 
watered by the sprinkler, the student should have used the formula for the 
area of a circle: A = �‹r2, where A is the area of the circle and r is the radius 
(distance from the center of the circle to a point on the circle). The student 
should have recognized that the radius of the circle is half the labeled 
diameter (length of a line segment that goes through the center of a circle 
and connects two points on the circle) of 14 feet, resulting in 14 �@ 2 = 7 feet. 
The student should then have substituted r = 7 into the formula for the area 
of a circle, resulting in A = �‹(72),  A �C 3.14(49), and A �C 154 square feet. This is 
an efficient way to solve the problem; however, other methods could be used 
to solve the problem correctly. 
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Item # Rationale 
28 Not True; True; True; 

Not True 
To determine which equations are true when m = –5, the student could have 
substituted –5 for m to determine whether it makes a true statement.  
 
When –5 is substituted for m in the first equation, 4m – 6 = 14, the result is 
4(–5) – 6 = 14, or �>26W–
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Item # Rationale 
29 Option D is correct To determine which statement about a randomly selected student is true 
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Item # Rationale 
30 Selected 2 points on 

the line �U=
�7

�6
�T, 

such as (0, 0) and 
(2, 3). Any other 
points on the line 

�U=
�7

�6
�T are correct. 

To determine two points on the graph that represents y, the number of cups 
of nuts required for x cups of dried fruit in the trail mix recipe, the student 
could have recognized that the rate of change (ratio of the change in y-values 

to the change in x-values) for this situation is 
�7

�6
, since the recipe uses 1

�5

�6
 cups 

of nuts for every cup of dried fruit. The student should have also recognized 
that the amount of nuts used is represented by y, and the amount of dried 
fruit used is represented by x. The student then could have graphed ordered 
pairs in which each y-value is the result of multiplying the corresponding x-

value by 
�7

�6
, satisfying the equation �U=

�7

�6
�T. The graph contains the points (0, 

0), �@1,1
�5

�6
�A, (2, 3), �@3,4

�5

�6
�A, 
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Item # Rationale 
31 Option C is correct To determine the experimental probability (how likely it is that an event will 

occur based on the results of an experiment) that the next card drawn is red 
or orange, the student should have recognized that
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Item # Rationale 
33 Option C is correct To determine which expression best represents the value of �‹, the student 

should have understood that �‹ 
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Item # Rationale 
34 Option D is correct To determine the solution to the equation 4 +

�5

�6
�T 
F8 = 12, the student 

could have first ���}�u���]�v�������š�Z�����š���Œ�u�•���ð�����v�����>�ô���}�v���š�Z�����o���(�š���•�]�������}�(���š�Z�������‹�µ���š�]�}�v, 

resulting in 
�5

�6
�T 
F4 = 12. Then the student could have added 4 to both sides 

of the equation, resulting in 
�5

�6
�T 
F4 + 4 = 12 + 4,  or 

�5

�6
�T= 16. Finally, the 

student could have multiplied both sides of the equation by 2, resulting in 

2 �@
�5

�6
�T�A= 2 (16), or x = 32. This is an efficient way to solve the problem4 0d>; 
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Item # Rationale 
35 music; physical 

education 
To determine which inference (a conclusion based on evidence) about the 
preferred nonacademic subjects of sixth graders at lunch is best supported by 
the information in the comparative bar graph, the student should have 
identified the numbers of sixth graders who chose art (9), physical education 
(9), and music (12) and concluded that more sixth graders would choose 
music than would choose either one of the other two subjects.  
 
To determine which inference about the preferred nonacademic subjects of 
seventh graders at lunch is best supported by the information in the 
comparative bar graph, the student should have identified the numbers of 
seventh graders who chose art (10), physical education (14), and music (6) 
and concluded that more seventh graders would choose physical education 
than would choose either one of the other two subjects. This is an efficient 
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Item # Rationale 
36 Option C is correct To determine the area (amount of space covered by a surface) of the side wall 

of the barn in square feet, the student 
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Item # Rationale 
38 Option C is correct To determine which inference (a conclusion based on evidence) about the 

number of sandwiches in each order that will be placed next Monday is best 
supported by the information in the dot plot (a graphical way of showing the 
frequency of an event by placing a dot or dots above the value on a number 
line), the student should have compared the total number of orders for 1 or 2 
sandwiches to the total number of orders for 9 or 10 sandwiches. The student 
should have recognized there were 7 orders for 1 sandwich, 6 orders for 2 
sandwiches, 0 orders for 9 sandwiches, and 5 orders for 10 sandwiches. The 
student then should have determined that the total number of orders for 1 or 
2 sandwiches is �ó���= 6 = 13, which is more than the total number of orders for 
9 or 10 sandwiches, �ì���=���ñ���A���ñ�X���d�Z���Œ���(�}�Œ���U���š�Z�����•�š�µ�����v�š���•�Z�}�µ�o�����Z���À�������}�v���ouded 
that the information in the dot plot supports the inference that more orders 
will be for 1 or 2 sandwiches than for 9 or 10 sandwiches.  

Option A is incorrect The student likely multiplied the number of sandwiches in each order by the 
number of orders 
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attending to the details of the answer options in problems that require the 
student to make an inf (k)11nf un 
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