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2018 STAAR Grade 7 Math Rationales

Item# Rationale 

1 Option D is correct To determine the constant of proportionality that relates the number of cookies made, y, to the 

number of cups of flour used, x, the student should have used the equation provided in the 

reference materials. After substituting the number of cookies made, or 48, for y, and substituting the 

number of cups of flour used, or 3, for x, the equation becomes . 

Option A is incorrect 
The student likely confused which number should be substituted for x and y into the equation 

and substituted 48 for x and 3 for y, and wrote the constant as , which is equal to 0.0625, then 

misplaced the decimal and rounded. The student needs to focus on substituting the correct values in 

the equation. 

Option B is incorrect The student likely found only the number of cookies made, which is 48. The student needs to focus 

on recognizing when additional information is needed to determine the constant of proportionality. 

Option C is incorrect The student likely found only the number of cups of flour used, which is 3. The student needs to focus 

on recognizing when additional information is needed to determine the constant of proportionality. 
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Item# Rationale 

2 Option F is correct To determine the circumference (distance around a circle) of the circular base, the student should 

have used the formula provided in the reference materials, where d is the diameter (straight 
line going through the center of a circle connecting two points on the circumference). This results in 

which is approximately 200.96 feet. 

Option G is incorrect The student likely used the formula for area (amount of space covered by a surface) instead of 
circumference, resulting in the expression . The student needs to focus on understanding 

which formula to apply in calculations involving circles. 

Option H is incorrect The student likely determined the radius (distance from the center to the circumference of a circle) of 
32 feet, but used the expression . The student needs to focus on applying the correct formula 

to calculate the circumference of a circle. 

Option J is incorrect The student likely confused the given diameter of 64 as the radius. The student used the formula 

and substituted 64 for r, resulting in . The student needs to focus 

on understanding the difference between the radius and the diameter. 
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3 Option D is correct To determine the probability (how likely it is that some event will occur) that the first student who 

enters the classroom will be assigned a seat in the front row, the student should have written a 

fraction that has the number of seats in the front row (8) over the total number of seats 

. The expression is equal to and reduces to . 

Option A is incorrect The student likely wrote a fraction with the number of seats in the front row over the total number of 

seats in the front and back rows. The expression is equal to and reduces to . The 

student needs to focus on understanding how to determine theoretical probabilities. 

Option B is incorrect The student likely wrote a fraction with the total number of seats in the front and back rows over the 

total number of seats. The expression is equal to and reduces to . The student needs to 

focus on understanding how to determine theoretical probabilities. 

Option C is incorrect The student likely wrote a fraction with the number of seats in the front row over the total number of 

seats in the middle and back rows. The expression is equal to and reduces to . The 

student needs to focus on understanding how to determine theoretical probabilities. 
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4 Option G is correct To determine that angle NKL is congruent (same measure) to angle ZWX, the student should have 

established that the two angles are corresponding (in the same position in different figures). Since 

quadrilateral KLMN is similar to quadrilateral WXYZ, the corresponding sides are proportional (equal 
comparison of two ratios) and the corresponding angles are congruent. Angle NKL in quadrilateral 
KLMN corresponds to angle ZWX in quadrilateral WXYZ and since the quadrilaterals are similar these 

corresponding angles are congruent. 

Option F is incorrect The student likely saw that side KL corresponds to side WX and that side WZ corresponds to side KN 

but failed to notice that the second ratio in the proportion, , was inverted (flipped upside 

down). The student needs to focus on understanding that the ratios of side lengths between similar 

figures (two figures with corresponding angles equal and corresponding sides proportional) must be 

presented in the same order in a proportion. 

Option H is incorrect The student likely saw that side KL and side YZ are both at the top, and side LM and side ZW are both 

on the right of the figures, appearing to be in corresponding positions. However, the student likely 

failed to notice that the orientation (how the figure is positioned) of the quadrilaterals is different and 

did not correct for this when choosing corresponding sides. The student needs to focus on 

understanding how to align the orientation of similar figures (two figures with corresponding angles 

equal and corresponding sides proportional) in order to identify corresponding parts. 

Option J is incorrect The student likely saw that angle NKL and angle XYZ are at the top left of each quadrilateral, 
appearing to be in corresponding positions. However, the student likely failed to notice that the 

orientation (how the figure is positioned) of the quadrilaterals is different and did not account for this 

when choosing corresponding angles. The student needs to focus on understanding how to align the 

orientation of similar figures (two figures with corresponding angles equal and corresponding sides 

proportional) in order to identify corresponding parts. 
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5 Option D is correct The student should have determined that the expression “$4.25 per pound” is equivalent to 4.25 

times the number of pounds of cheddar cheese. The number of pounds of cheddar cheese is 

represented by x, so the total cost, y, is . Therefore the equation is . 

Option A is incorrect The student likely attempted to add the cost per pound, 4.25, to the number of pounds of cheddar 

cheese but reversed x and y. The student needs to focus on understanding how to represent 
real-world situations with algebraic equations. 

Option B is incorrect The student likely understood that the number of pounds of cheddar cheese should be multiplied by 

4.25 but reversed x and y. The student needs to focus on understanding how to represent real-world 

situations with algebraic equations. 

Option C is incorrect The student likely added the cost per pound, 4.25, to the number of pounds of cheddar cheese 

instead of multiplying. The student needs to focus on understanding how to represent real-world 

situations with algebraic equations. 
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6 Option F is correct To determine how many more classmates chose chocolate than chose vanilla, the student should 

have determined the number of classmates who chose each flavor. To determine the number of 
classmates who chose chocolate, 42% of 50 must be calculated. This is . To determine 

the number of classmates who chose vanilla, it is necessary to calculate the percentage who chose 

vanilla. The three flavors with percentages chosen shown on the graph are coffee (14%), chocolate 

(42%), and strawberry (18%). The percentage of classmates who chose vanilla is 

. So the number of classmates who chose vanilla is 

, and the difference between chocolate and vanilla is . 

Option G is incorrect The student likely subtracted the number of students who chose coffee from the 

number of students who chose vanilla (13). The student needs to focus on carefully comparing the 

parts of data represented by circle graphs. 

Option H is incorrect The student likely determined the correct values for the numbers of classmates who chose chocolate 

and vanilla but found the sum instead of the difference. The student needs to focus on 

understanding which key words indicate subtraction in real-world problems. 

Option J is incorrect The student likely determined the correct values for the numbers of classmates who chose chocolate 

and vanilla but found the sum and subtracted that sum from 50. The calculation was 

. The student needs to focus on carefully comparing the parts of data represented 

by circle graphs. 
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7 Option B is correct To determine the solution set, the student should have first added 10 to both sides of the inequality, 
resulting in . The student then should have divided both sides of the inequality by . Since 

the student divided by a negative number, the inequality sign was reversed. This step results in the 

solution to the inequality, which is . 

Option A is incorrect The student likely followed all the correct steps to solve the inequality but failed to reverse the 

inequality sign. The student needs to focus on using all the proper steps to solve an inequality. 

Option C is incorrect The student likely subtracted 10 from both sides of the inequality in the first step, resulting in 

. The student then likely divided both sides of the inequality by . The student failed to 

reverse the inequality sign when dividing by a negative. The resulting inequality is . The student 
needs to focus on using all the proper steps to solve an inequality. 

Option D is incorrect The student likely subtracted 10 from both sides of the inequality in the first step, resulting in 

. The student then likely divided both sides of the inequality by . Since the student 
divided by a negative number, the inequality sign was reversed. The resulting inequality is . The 

student needs to focus on using all the proper steps to solve an inequality. 
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8 Option H is correct The student should have chosen the tree diagram that shows the sample space (set of all possible 

outcomes) of tossing a coin three times. Each time the coin is tossed, the possible outcomes are 

heads or tails. So if the first toss is heads, then the second toss will be either heads or tails, and for 

each of those outcomes, the possible outcomes for the next toss are heads or tails. This scenario 

repeats when the first toss is tails. This results in eight total possible outcomes for three tosses. 

Option F is incorrect The student likely noticed that there are eight possible outcomes but failed to notice that the second 

set of outcomes is a repeat of the first set. The student needs to focus on understanding how to 

identify the sample space for compound events. 

Option G is incorrect The student likely noticed that each branch of the tree diagram showed each outcome of heads or 

tails each time but failed to realize that only half of the outcomes were listed. The set of outcomes in 

which the first toss is heads is missing. The student needs to focus on understanding how to identify 

the sample space for compound events. 

Option J is incorrect The student likely noticed that each branch of the tree diagram showed two outcomes for each toss 

but failed to realize that the outcomes were repeated and a second set of outcomes is missing. The 

student needs to focus on understanding how to identify the sample space for compound events. 
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Item# Rationale 

9 Option B is correct The student should have determined the number of boys in the class in order to find the total number 

of students in the class. To find the number of boys, it is necessary to create a proportion 

(comparison of two ratios) equating ratios of boys to girls. Since the given ratio of boys to girls is 2 to 

3 and the number of girls is 18, a proportion to find b, the number of boys, is . Solving this 

proportion gives 12 for the number of boys, so the total number of students in the class is , 
which equals 30. 

Option A is incorrect The student likely used a proportion to find the number of boys in the class but failed to do the final 
step of adding the number of boys to the number of girls to find the total number of students in the 

class. The student needs to focus on understanding how to solve problems involving proportional 
relationships. 

Option C is incorrect The student likely attempted to find the number of boys but inverted (flipped upside down) the ratio 

in the proportion and solved . Solving this proportion gives 27 for the number of boys. This 

number of boys, 27, was added to the given number of girls, 18, giving a total of 45. The student 
needs to focus on understanding how to solve problems involving proportional relationships. 

Option D is incorrect The student likely attempted to find the number of boys but inverted (flipped upside down) the ratio 

in the proportion and solved . Solving this proportion gives 27 for the number of boys. The 

student needs to focus on understanding how to solve problems involving proportional relationships. 

Texas Education Agency 
Student Assessment Division 

September 2018 



 
V Bh=

1

2
12 8× ×

(8 12 10 10) 34+ + + ×

12 34×

1

2
(48 34)× ×

2018 STAAR Grade 7 Math Rationales

Item# Rationale 

10 Option H is correct The student should have determined the volume (amount of three-dimensional space taken up) of 
the triangular prism (three-dimensional figure with triangular bases) in cubic centimeters by using 

the formula provided in the reference materials, where B is the area (amount of space 

covered by a surface) of the base and h is the height (distance between the two bases, in this case 

triangles) of the prism. The base is a triangle, so the area of the triangle can be found with the 

expression , which equals 48 square centimeters. The height of the triangular prism is 34 

centimeters, so the volume of the triangular prism is determined by multiplying 48 square 

centimeters by 34 centimeters, which equals 1,632 cubic centimeters. 

Option F is incorrect The student likely used all the values shown in the figure in an attempt to determine the volume. The 

labeled dimensions of the triangle are 8 centimeters, 12 centimeters, 10 centimeters, and 10 

centimeters. The expression used is , which equals 1,360. The student needs 

to focus on understanding how to find the volume of triangular prisms. 

Option G is incorrect The student likely multiplied the length of the base of the triangle and the height of the triangular 

prism. The expression used is , which equals 408. The student needs to focus on 

understanding how to find the volume of triangular prisms. 

Option J is incorrect The student likely used the formula for volume of a prism but thought that the result should be 

divided by 2 since the prism is triangular. The expression used is , which equals 816. 

The student needs to focus on understanding how to find the volume of triangular prisms. 
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11 Option D is correct The student should have determined that the line shown on the graph contains points representing 

each pair of x- and y-values in the table. The values for x in the table represent the number of hours 

a boat is rented, and the x-axis in the graph is labeled Time, in hours. Similarly, the values for y in 

the table represent the cost, in dollars, to rent a boat, and the y-axis in the graph is labeled Cost, in 

dollars. The line passes through the points at , , and . 

Option A is incorrect The student likely noticed that the line seemed to pass through most of the points representing the 

pairs of x- and y-values in the table but reversed the coordinates (a set of values that shows the 

position of a point on the coordinate grid in relation to the origin). So the points on the graph that 
seem to be from the table are at , , and . The student needs to focus on 

understanding how to represent data from a table in a graph. 

Option B is incorrect The student likely noticed that the first y-value in the table is 32, assumed that the initial (beginning) 

value of y on the graph is 32, and disregarded the rest of the line on the graph. The student needs to 

focus on understanding how to represent data from a table in a graph. 

Option C is incorrect The student likely noticed that the first y-value in the table is 32 and assumed that the initial value of 
y on the graph is 32, but started on the x-axis instead of the y-axis. Then the rest of the line on the 

graph was disregarded. The student needs to focus on understanding how to represent data from a 

table in a graph. 

12 5 and any equivalent 
values are correct 

To determine the value of x, the student should write and solve an equation. It is given that the sum 
(total) of the measures of angle M and angle R is , so the equation is . 
Substituting the given expressions for the measures of the angles, the equation becomes 

. Combining like terms results in . Then 65 is subtracted from both 
sides of the equation, resulting in . Finally, the terms on both sides of the equation are 
divided by 5, resulting in . 
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13 Option C is correct To determine which statement is supported by the information in the dot plot (graph that uses dots to 

display data), the student should have calculated stated measures of center and spread for each plot. 
The mode of each set of data is the value that occurs most often. The mode for the number of miles 

Ian skated on a day in July is 8 and the mode for August is 12, and it is true that the mode for July is 

less than the mode for August. 

Option A is incorrect The student likely confused the months of July and August when comparing the least number of miles 

skated on a day in each month. The least number of miles Ian skated on a day in July is 1, and the 

least number of miles skated on a day in August is 5. The least number for July is less than the least 
number for August. The student needs to focus on understanding how to compare information 

presented in two dot plots. 

Option B is incorrect The student likely calculated the median number (value in a set in which half of the numbers are 

greater and half of the numbers are less) of miles Ian skated on a day in either July or August 
incorrectly. The median number of miles Ian skated on a day in July is 8, and the median number of 
miles skated on a day in August is 10. The median for July is less than the median for August. The 

student needs to focus on understanding how to compare information presented in two dot plots. 

Option D is incorrect The student likely calculated the range (difference between the greatest and the least values in a set) 

of the number of miles Ian skated on a day in either July or August incorrectly. The range of the 

number of miles Ian skated on a day in July is 14, and the range of the number of miles skated on a 

day in August is 8. The range for July is greater than the range for August. The student needs to 

focus on understanding how to compare information presented in two dot plots. 
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14 Option G is correct To determine the area (amount of space covered by a surface) of the top surface of the desk, the 

student should have calculated the area of each shape. There are two rectangles and one triangle. 
The two rectangles have the same dimensions, so the areas are equal. To find the area of each 

rectangle, the length of the base should be multiplied by the height . To find the 

area of the triangle, the length of the base should be multiplied by the height and multiplied by 

one-half . Combining the areas of the 3 shapes results 

in 8.625 square feet. 

Option F is incorrect 
The student likely calculated the areas of the rectangles correctly but did not multiply by when 

calculating the area of the triangle. Instead of , the student used , resulting in 

. The student needs to focus on understanding how to determine the area 

of a triangle. 

Option H is incorrect The student likely calculated the area of the rectangles only and failed to add the area of the triangle. 
The student needs to focus on understanding how to determine the area of composite figures. 

Option J is incorrect 
The student likely assumed the area of the triangle was the area of each rectangle and calculated 

, resulting in 9.375. The student needs to focus on understanding how to determine 

the area of a triangle. 
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15 Option D is correct To determine the true statement based on the table, the student should have compared the number 

of people who preferred horror or comedy to the number of people who preferred action or 

drama from the survey results. The number of people who preferred horror or comedy (27) 

is greater than the number of people who preferred action or drama (23) in the survey, so the 

statement is true for a person who will go to the theater next Friday, based on the results in the 

table. 

Option A is incorrect The student likely interpreted “three times as likely to prefer comedy as horror” as “there were three 

more people who prefer comedy to horror.” There were 15 people who preferred comedy and 12 

people who preferred horror from the survey results. The student needs to focus on understanding 

how to make quantitative predictions and comparisons based on simple experiments. 

Option B is incorrect The student likely interpreted “twice as likely” as “one-half as likely.” There were 6 people who 

preferred drama and 12 people who preferred horror from the survey results. The student needs to 

focus on understanding how to make quantitative predictions and comparisons based on simple 

experiments. 

Option C is incorrect The student likely interpreted “less likely” as “more likely.” There were 18 people who preferred 

horror or drama and 17 people who preferred action from the survey results. The student needs to 

focus on understanding how to make quantitative predictions and comparisons based on simple 

experiments. 
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16 Option H is correct To determine h, the height (vertical distance from top to bottom) of the window in centimeters, the 

student should have determined that the two rectangles (window and door) are similar figures (two 

figures with corresponding angles equal and corresponding sides proportional) and then set up and 

solved the proportion (comparison of two ratios) . To solve for h, the student multiplied 210 

by 60, which is 12,600, then divided 12,600 by 84, which results in 150 centimeters. 

Option F is incorrect The student likely subtracted the other given values from 210. The expression used was likely 

, which results in 66. The student needs to focus on understanding how to solve 

problems involving similar shapes. 

Option G is incorrect The student likely calculated the difference between the widths of the two rectangles by subtracting 

60 centimeters from 84 centimeters. This difference is 24 centimeters. The student then likely 

subtracted 24 centimeters from the given length of 210 centimeters, resulting in 186 centimeters. 
The student needs to focus on understanding how to solve problems involving similar shapes. 

Option J is incorrect The correct answer (150 centimeters) was presented in one of the other answer options. 
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17 Option D is correct To determine the number of caramel apples with sprinkles, the student should have found the total 
number of apples with each of the other toppings and subtracted from 120, the total number of 

caramel apples. According to the given information, of the apples are covered with peanuts, are 

covered with chocolate chips, are covered with coconut, and the rest are covered with sprinkles. 

To find the number of apples with each topping, each fraction should be multiplied by 120. So 

, , and . Adding 24, 40, and 36 results in 100. The rest of 

the apples are covered with sprinkles, so subtracting 100 from 120 results in 20 apples covered with 

sprinkles. 

Option A is incorrect The student likely followed a process to find the total number of apples that are covered with 

peanuts, chocolate chips, or coconut (100) but failed to subtract that number from 120 to get the 

number of apples covered with sprinkles. The student needs to focus on understanding how to solve 

problems involving operations with rational numbers. 

Option B is incorrect The student likely followed a process to find the correct total number of apples that are covered with 

peanuts, chocolate chips, or coconut (100) but divided that number by 3 in an attempt to find the 

number of apples covered with sprinkles. This would result in , and the closest answer 

is 33. The student needs to focus on understanding how to solve problems involving operations with 

rational numbers. 

Option C is incorrect The student likely followed a process to find the total number of apples that are covered with 

peanuts, chocolate chips, or coconut (100) but divided that number by 4 in an attempt to find the 

number of apples covered with sprinkles. This would result in . The student needs to 

focus on understanding how to solve problems involving operations with rational numbers. 
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18 Option H is correct To determine the valid statement based on the information in the table, the student should have 

compared the number of customers who selected country music (27) to the total number of 
customers who selected jazz, classical, or rap music . The number of customers who 

selected country music (27) is greater than the number of customers who selected jazz, classical, or 

rap music (26), so the inference is valid. 

Option F is incorrect The student likely thought that since most of the customers selected rock or pop music, the inference 

is valid. There were several customers who chose other types of music in the survey, so it is not 
certain that rock or pop music are the favorite types of music of all customers. The student needs to 

focus on understanding how to make inferences from a random sample. 

Option G is incorrect The student likely read “less likely” as “more likely” when comparing the number of customers who 

selected country or rap music and the number of customers who selected rock music 

(37). The student needs to focus on understanding how to make inferences from a random sample. 

Option J is incorrect The student likely thought that since only 5 of the customers selected jazz music, the inference is 

valid. Almost all of the customers chose music other than jazz in the survey, but it is not certain that 
the favorite type of music is any music other than jazz. The student needs to focus on understanding 

how to make inferences from a random sample. 
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19 Option A is correct To determine the number of miles, m, between the two towns, the student should have set up and 

solved the proportion (comparison of two ratios) . This proportion consists of ratios of 

kilometers to miles. The student multiplied 5 by 120 to get 600 and then divided 600 by 8 to get 
75 miles. 

Option B is incorrect The student likely subtracted 5 from 8 to get 3 miles. The student needs to focus on understanding 

how to use proportions to convert between measurement systems. 

Option C is incorrect The student likely knew that a proportion needed to be solved and set up the incorrect proportion 

. The student multiplied 8 by 120 to get 960 and then divided 960 by 5 to get 192 miles. 

The student needs to focus on understanding how to use proportions to convert between 

measurement systems. 

Option D is incorrect The student likely used the incorrect expression to get 117 miles. The student needs to 

focus on understanding how to use proportions to convert between measurement systems. 

Texas Education Agency 
Student Assessment Division 

September 2018 



 

 

w3.3 9 22.2>−− −−

w3.3 13.2> −−

w 4> −−

4−−

w3.3 31.2> −− w 9.45−−>

…9.454545−−

w 9.45−−<

9.45−−

w3.3 31.2> −− w 9.45−−>

9.454545…−−

9.45−−

w3.3 9 22.2>−− −−

w 4< −−

4−−

2018 STAAR Grade 7 Mathematics Rationales

Item# Rationale 

20 Option G is correct To determine the number line that best represents the solution to the inequality , 
the student should have followed the steps to solve the inequality. The first step is to add 9 to both 

sides of the inequality, resulting in . The next step is to divide both sides of the 

inequality by 3.3, resulting in . The correct graph shows the shading pointing to the right since 

the solution is all the values greater than . 

Option F is incorrect The student likely subtracted 9 instead of adding 9 in the first step of the solution to the inequality, 
resulting in . The next step is to divide both sides by 3.3, resulting in (the 

bar over the 45 indicates that it repeats indefinitely, ). The student then likely reversed 

the inequality sign, giving the final inequality of . The graph for this inequality shows the 

shading pointing to the left of . The student needs to focus on understanding how to solve 

two-step inequalities and represent the solutions. 

Option H is incorrect The student likely subtracted 9 instead of adding 9 in the first step of the solution to the inequality, 
resulting in . The next step is to divide both sides by 3.3, resulting in (the 

bar over the 45 indicates that it repeats indefinitely, ). The graph for this inequality 

shows the shading pointing to the right of . The student needs to focus on understanding how 

to solve two-step inequalities and represent the solutions. 

Option J is incorrect The student likely followed all the correct steps to solve the inequality , but 
incorrectly reversed the inequality symbol to end up with the inequality . The graph for this 

inequality shows the shading pointing to the left of . The student needs to focus on understanding 

how to solve two-step inequalities and represent the solutions. 
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21 Option C is correct To determine the statement that is the best prediction of the meals wanted by 200 students based on 

the survey results, the student should have found the number of students out of 200 who probably 

want each type of meal. Since the survey is of 25 students and 12 students want a beef meal, the 

proportion (comparison of two ratios) to find the predicted number of students who want beef, x, out 

of 200 is . This results in 96 students for the beef meal. Similarly, proportions to find the 

predicted number of students who want chicken, y, and the number of students who want pasta, z, 

out of 200 are and . Solving these proportions results in predicted numbers of 

96 for beef, 64 for chicken, and 40 for pasta, and . 

Option A is incorrect The student likely divided the total number of students, 200, by the number of students in the survey 

who wanted a beef meal, 12. This results in , which was rounded down to 16 since incomplete 

meals would not be used. The student needs to focus on solving problems involving proportional 
relationships using quantitative predictions from simple experiments. 

Option B is incorrect The student likely found the total number of students from the survey who wanted chicken or pasta 

(13), and set up a proportion using 100 total students instead of 200 total students. The proportion 

used is , where b is the total number of students who want either chicken or pasta, 

resulting in 52 students. The student needs to focus on solving problems involving proportional 
relationships using quantitative predictions from simple experiments. 

Option D is incorrect The student likely found the predicted numbers of students who want pasta (40) and chicken (64) but 
misread “more” as “fewer” in the statement. The student needs to focus on solving problems 

involving proportional relationships using quantitative predictions from simple experiments. 

22 1.92 and any 
equivalent values are 
correct 

To determine the sales tax on the DVD in dollars and cents, the student should have converted 8% to 
a decimal, then multiplied the decimal by 24.00 . 
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23 Option D is correct To determine the area (amount of space covered by a surface) of the largest circle in square 

centimeters, the student should have used the formula for area, A, of a circle, , provided in 

the reference materials, where r is the radius (distance from the center to the circumference of a 

circle) of the circle. The diameters (straight line going through the center of a circle connecting two 

points on the circumference) of the two smaller circles are 6 centimeters and 12 centimeters 

respectively, combining to make the diameter of the largest circle 18 centimeters. The radius of the 

largest circle is 9 centimeters. Applying the formula for area, square 

centimeters. 

Option A is incorrect The student likely found the value of the circumference (distance around a circle) of the largest circle 

instead of the area. The formula for the circumference, C, is , where r is the radius of the 

circle. Using this formula, the circumference is . The student needs to focus on 

understanding the difference between the circumference and the area of a circle. 

Option B is incorrect The student likely attempted to find the area of the largest circle by adding the areas of the two 

smaller circles. Since the diameters of the circles are 6 centimeters and 12 centimeters, the radii of 
the circles are 3 centimeters and 6 centimeters. Using the formula for the area of a circle, , 
the expression results in the area of the small circle, and the expression 

results in the area of the larger circle. The last step is to add the areas: 

. The student needs to focus on understanding how find the radius needed 

to determine the area of a circle. 

Option C is incorrect The student likely used the diameter instead of the radius in the calculation of the area of the largest 
circle. The diameter of the largest circle is 18 centimeters. The expression results in the value 

of about 1,017.36 square centimeters. The student needs to focus on understanding that the radius is 

needed to determine the area of a circle. 
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24 Option H is correct To determine the statement that best describes the depth of the fish given the equation , 
the student should have recognized the significance of each value in the equation. The value in the 

equation is the slope (steepness of a straight line when graphed on a coordinate grid) and represents 

a rate of change (constant increase or decrease), and the value represents a starting position. So 

the statement for this choice accurately describes this equation in that the fish starts 3 meters below 

sea level , and descends 7 meters per second . 

Option F is incorrect The student likely mismatched both values in the statement. The starting position should be 3 meters 

below sea level instead of 7, and the fish is descending 7 meters per second instead of 3. The student 
needs to focus on understanding how to represent linear equations with verbal descriptions. 

Option G is incorrect The student likely mismatched both values in the statement and confused “ascending” and 

“descending.” The starting position should be 3 meters below sea level instead of 7, and the fish is 

descending 7 meters per second instead of ascending 3 meters per second. The student needs to 

focus on understanding how to represent linear equations with verbal descriptions. 

Option J is incorrect The student likely confused “ascending” and “descending.” The fish is descending 7 meters per 

second instead of ascending 7 meters per second. The student needs to focus on understanding how 

to represent linear equations with verbal descriptions. 
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25 Option A is correct To determine the experimental probability (how likely it is that some event will occur based on the 

results of an experiment) that the next time the number cube is rolled it will land with 5 or 6 showing 

on the top face (side), the student should have combined the number of times 5 or 6 showed on the 

top face according to the table and divided by the total number of rolls. According to the table, 5 

showed on the top face 3 times and 6 showed on the top face 5 times. This is a total of 8 times out of 

20. Therefore the probability is , which reduces to . 

Option B is incorrect The student likely determined the probability using only the number of times 5 was showing on the 

top face. This probability is 3 out of 20. The student needs to focus on understanding how to 

determine experimental probabilities related to simple events. 

Option C is incorrect The student likely equated the experimental probability that the next roll will land with 5 or 6 showing 

on the top face as 2 outcomes out of 6, or , which reduces to . The student needs to focus on 

understanding how to determine experimental probabilities related to simple events. 

Option D is incorrect The student likely found the experimental probability that the next time the number cube is rolled, it 
will not land with 5 or 6 showing on the top face. This would be the experimental probability that the 

number cube will show 1, 2, 3, or 4. The frequencies, according to the table, are 0, 3, 3, and 6, 

respectively. Combining these values results in a frequency of 12, so the probability is , or . The 

student needs to focus on understanding how to determine experimental probabilities related to 

simple events. 
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26 Option F is correct To determine the number of pennies in Russell’s collection dated after 2000, the student should have 

first determined the percentage of pennies in the collection dated after 2000. It is given that 25% are 

dated before 1980, 35% are dated from 1980 to 2000, and the rest are dated after 2000. Adding 

25% and 35% results in 60%, so 40% of the pennies are dated after 2000. Multiply 

1,200 by 40% to get 480 pennies. 

Option G is incorrect The student likely determined the number of pennies not dated after 2000. Sixty percent of the 

pennies are dated up to 2000, so 60% of 1,200 is 720 pennies. The student needs to 

focus on understanding how to solve problems involving percents. 

Option H is incorrect The student likely calculated the percentage of pennies dated after 2000 (40%) correctly but failed to 

continue to determine the number of pennies. The student needs to focus on understanding how to 

solve problems involving percents. 

Option J is incorrect The student likely calculated the percentage of pennies not dated after 2000 (60%) correctly but did 

not continue to determine the number of pennies dated after 2000. The student needs to focus on 

understanding how to solve problems involving percents. 
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27 Option B is correct To determine the expression that represents the value of , the student should have understood that 
is the ratio of the circumference (distance around a circle) to the diameter (straight line going 

through the center of a circle connecting two points on the circumference). The circumference is 

43.96 feet and the diameter is 14 feet. Therefore the ratio is . 

Option A is incorrect The student likely determined the ratio of the circumference, 43.96 feet, to the radius (distance from 

the center to the circumference of a circle) of the circle, 7 feet. The student needs to focus on 

understanding that is the ratio of the circumference of a circle to its diameter. 

Option C is incorrect The student likely determined the ratio of the radius, 7 feet, to the circumference, 43.96 feet. The 

student needs to focus on understanding that is the ratio of the circumference of a circle to its 

diameter. 

Option D is incorrect The student likely determined the ratio of the diameter, 14 feet, to the circumference, 43.96 feet. The 

student needs to focus on understanding that is the ratio of circumference of a circle to its 

diameter. 
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28 Option J is correct To determine the solution for the equation, the student should have translated the model into an 

equation. The model shows 3 x-squares and 6 one-circles on one side of the scale and 9 one-circles 

on the other side. This can be written as . To solve this equation, first subtract 6 from both 

sides of the equation, resulting in . The next step is to divide both sides by 3, resulting in 

. 

Option F is incorrect The student likely equated the 3 x-squares as or wrote and solved the equation . The 

student needs to focus on understanding how to model and solve one-variable equations. 

Option G is incorrect The student likely counted all the one-circles on both sides of the scale for a total of 15 and used this 

as the solution to the equation. The student needs to focus on understanding how to model and solve 

one-variable equations. 

Option H is incorrect The student likely wrote a correct equation, from the model but made an error solving the 

equation. The student likely added 6 to both sides of the equation instead of subtracting, resulting in 

. Dividing both sides of the equation results in . The student needs to focus on 

understanding when to subtract when solving one-variable equations. 
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29 Option C is correct To determine the current value of Peter’s house, the student should have added the values of the 

given items in the table and subtracted from Peter’s net worth. The sum (total) of the values in the 

table is . Subtract this value from Peter’s net 
worth , and the house is worth $98,000. 

Option A is incorrect The student likely added all the given values in the table but disregarded the negative signs. This 

makes the sum . The difference between 

Peter’s net worth and this value is . The student needs to focus on 

understanding financial assets and liabilities in net worth statements. 

Option B is incorrect The student likely added only the positive values in the table. This makes the sum 

. The difference between Peter’s net worth and this value is 

. The student needs to focus on understanding financial assets and 

liabilities in net worth statements. 

Option D is incorrect The student likely subtracted only the values that are negative in the table from the net worth. This 

makes the value of the house . The student needs to focus on 

understanding financial assets and liabilities in net worth statements. 

30 -19.8 and any 
equivalent values are 
correct 

To determine the value of , the student should have multiplied the two numbers together to 
get . 
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31 Option D is correct To determine that this statement is supported by the information in the graph, the student should 

have found the combined expenses and combined income in Years 3 and 4 and compared them. The 

combined expenses for Years 3 and 4 are . The combined income 

in Years 3 and 4 is . The difference between the combined 

expenses and combined income is $300,000, so the statement is supported by the information in the 

graph. 

Option A is incorrect The student likely misread $100,000 each year as $200,000 each year in the bar graph. The student 
needs to focus on understanding how to solve problems using data represented in bar graphs. 

Option B is incorrect The student likely misinterpreted an increase of 50% as twice as much. The income in Year 1 is 

$600,000 and the income in Year 5 is $900,000, for an increase of $300,000 instead of $600,000. 
The student needs to focus on understanding how to solve problems using data represented in bar 

graphs. 

Option C is incorrect The student likely miscalculated the combined income in Years 1, 2, and 3 or miscalculated the 

combined expenses in Years 1, 2, and 3. The combined income in Years 1, 2, and 3 is 

and the combined expenses are 

. The student needs to focus on understanding how 

to solve problems using data represented in bar graphs. 
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32 Option H is correct To determine the height (vertical distance from top to bottom), h, of the scale model in inches, the 

student should have set up and solved a proportion (comparison of two ratios) that equates ratios of 

inches to feet (or feet to inches). The proportion is . Multiply 180 by 2 to get 360. Then 

divide 360 by 30 to get 12 inches. 

Option F is incorrect The student likely set up a proportion but divided 180 by 2 to get 90. Then 90 was divided by 30 to 

get 3. The student needs to focus on understanding how to solve proportions. 

Option G is incorrect The student likely used the values presented in the problem and simplified the expression 

to 105. The student needs to focus on understanding how to solve proportions. 

Option J is incorrect The student likely multiplied 2 and 30 to get 60. The student needs to focus on understanding how to 

solve proportions. 
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33 Option B is correct To determine the situation represented by the inequality, the student should have reviewed the 

inequality for key characteristics. The inequality shows that 12 represents a rate and 

29 represents a fixed initial amount. Also, “120 is less than or equal to” indicates that a 

value should be at least 120. This statement shows that Felicia has 29 buttons initially and collects 12 

new buttons every year (rate). The question is asking when she will have “at least” 120 buttons. This 

situation is represented by the inequality. 

Option A is incorrect The student likely mixed up the interpretations of the values of 12 and the 29. The initial number of 
buttons should be 29 instead of 12, and the rate should be 12 new buttons per year instead of 29. 
The student needs to focus on understanding how to write real-world problems based on inequalities. 

Option C is incorrect The student likely interpreted the initial value and the rate of the inequality correctly but 
misinterpreted the inequality symbol as “at most” instead of “at least.” The student needs to focus on 

understanding how to write real-world problems based on inequalities. 

Option D is incorrect The student likely mixed up the interpretations of the values of 12 and the 29 and misinterpreted the 

inequality symbol as “at most” instead of “at least.” The student needs to focus on understanding 

how to write real-world problems based on inequalities. 
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34 Option H is correct To determine the area (amount of space covered by a surface) of the shaded region in square 

centimeters, the student should have measured the dimensions of the circle and the square to the 

nearest centimeter. The diameter (straight line going through the center of a circle connecting two 

points on the circumference) of the circle is closest to 10 centimeters, and the length of one side of 
the square is closest to 7 centimeters. The area of the shaded region is the area of the circle minus 

the area of the square. To put this in a formula, the area of the shaded region is , where 

r is the radius (distance from the center to the circumference of a circle) and b and h are the base 

and height of the square. So the area of the shaded region is 

, which is about 29.5 square centimeters. 

Option F is incorrect The student likely subtracted the circumference (distance around a circle) of the circle from the area 

of the square. The expression was used. This expression is equal to about 17.6. The 

student needs to focus on understanding how to determine the areas of composite figures. 

Option G is incorrect The student likely used the value for diameter instead of radius in the calculation. The expression 

was used. This expression is equal to about 265. The student needs to focus on 

understanding how to determine the areas of composite figures. 

Option J is incorrect The student likely measured the dimensions correctly and applied the formulas correctly for the area 

of the circle and the square, but added the areas instead of subtracting them. The expression 

was used. This expression is equal to about 127.5. The student needs to focus on 

understanding how to determine the areas of composite figures. 

35 4.99 and any 
equivalent values are 
correct 

To determine the cost in dollars and cents for each pair of socks, the student should have subtracted 
the change ($5.03) from $20, then divided the result by 3. So , and 

. 
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36 Option G is correct To determine that this statement is supported by the information in the box plots (data displays that 
show the minimum, first quartile, median, third quartile, and maximum of sets of data), the student 
should have calculated the interquartile range (difference between the third quartile and the first 
quartile of a set of data) for both box plots. The interquartile range of the data for Music Player X is 

, and the interquartile range of the data for Music Player Y is . The interquartile 

range of the data for Music Player X (2) is greater than the interquartile range of the data for Music 

Player Y (1). 

Option F is incorrect The student likely determined the range (difference between the maximum and the minimum of a set 
of data) of both sets of data instead of the interquartile range of both sets of data. The range of both 

data sets is . The student needs to focus on understanding how to use measures of 
spread to compare two groups of numeric data. 

Option H is incorrect The student likely compared the median (value for which half the numbers are greater and half are 

less) length of the songs on Music Player X with the third quartile (number for which 75% of the data 

is less than that number) of the length of the songs on Music Player Y as they are both 5. The student 
needs to focus on understanding how to use measures of center to compare two groups of numeric 

data. 

Option J is incorrect The student likely mixed up the median length of the songs on Music Player X (5) with the median 

length of the songs on Music Player Y (4.5). The student needs to focus on understanding how to use 

measures of center to compare two groups of numeric data. 
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37 Option D is correct To determine the diagram that best represents the relationship among integers, rational numbers, 
and whole numbers, the student should have used the understanding that both integers (all positive 

and negative whole numbers, including zero) and whole numbers (the numbers 0, 1, 2, 3, 4, etc.) are 

rational numbers (numbers that can be represented by the division of two integers) and that whole 

numbers are a subset of integers. This diagram shows these relationships. 

Option A is incorrect The student likely knew that all integers and whole numbers are rational numbers but did not 
understand that whole numbers are a subset of integers. The student needs to focus on 

understanding sets and subsets of rational numbers. 

Option B is incorrect The student likely assumed that all integers and rational numbers are whole numbers. The student 
needs to focus on understanding sets and subsets of rational numbers. 

Option C is incorrect The student likely knew that all integers are rational numbers but did not understand that neither is a 

subset of whole numbers. The student needs to focus on understanding sets and subsets of rational 
numbers. 
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38 Option H is correct To determine which equation is true when , the student should have evaluated the equation 

using for k in the equation to see if it makes a true statement. When is substituted for k, the 

result is . 

Option F is incorrect The student likely substituted into the equation instead of When 

is substituted the result is . The student needs to focus on 

understanding how to determine if a given value makes an equation true. 

Option G is incorrect The student likely substituted 15 instead of into the given equation . When 15 is 

substituted the result is . The student needs to focus on understanding 

how to determine if a given value makes an equation true. 

Option J is incorrect The student likely attempted to evaluate the given equation with but made a sign error. 

When is substituted the result is instead of 0.5. The student needs 

to focus on understanding how to determine if a given value makes an equation true. 
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39 Option A is correct To determine the volume (amount of three-dimensional space taken up) of the square pyramid in 

cubic meters, the student should have used the formula provided in the reference materials, 

where B represents the area (amount of space covered by a surface) of the base and h is the height 
(vertical distance from top to bottom) of the pyramid. The expression that represents the volume is 

, which results in 202.5 cubic meters. 

Option B is incorrect 
The student likely used instead of when attempting to use the formula for volume. The student 

needs to focus on understanding how to solve problems involving volumes of pyramids. 

Option C is incorrect The student likely multiplied the perimeter (distance around the outside) of the square base (36) 

times the height of the pyramid (7.5) to get 270. The student needs to focus on understanding how 

to solve problems involving volumes of pyramids. 

Option D is incorrect The student likely multiplied the area of the square base (81) times 3 to get 243. The student needs 

to focus on understanding how to solve problems involving volumes of pyramids. 
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40 Option G is correct To determine that the statement is supported by the rate of change (constant increase or decrease), 

the student should have recognized that the rate of change, based on the graph, is . The vertical 

axis shows the number of books and the horizontal axis shows the number of months. The rate of 
change is the vertical change divided by the horizontal change between two points on the graph. This 

means that 3 books were read in the first 2 months, according to the graph. 

Option F is incorrect 
The student likely inverted (flipped upside down) the rate of change and used . The student needs 

to focus on understanding how to determine the rate of change in a graph. 

Option H is incorrect 
The student likely misread the scale on the x-axis and determined that the rate of change is . The 

student needs to focus on understanding how to read the scale on a graph to determine the rate of 
change. 

Option J is incorrect 
The student likely misread the scale on the x-axis and inverted the rate of change, ending up with 

as the rate of change. The student needs to focus on understanding how to read the scale on a graph 

to determine the rate of change. 
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