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2018 STAAR Grade 8 Math Rationales

Item# Rationale 

1 Option A is correct The student should have determined that the diameter (straight line going through the center of a 

circle connecting two points on the circumference) of the fishbowl is 16 inches, and the radius 

(distance from the center to the circumference of a circle) is 8 inches. The volume (amount of 

three-dimensional space taken up) in cubic inches can be calculated using the formula and 

can be represented by the expression , which results in a volume of approximately 

2,144.66 cubic inches. 

Option B is incorrect The student likely used the diameter in place of the radius in the volume formula. The student needs 

to focus on understanding and properly applying the formula for determining the volume of a sphere, 

. 

Option C is incorrect The student likely used the diameter in place of the radius in the volume formula, did not multiply the 

value of by , and selected the answer option that most closely resembled the result of these 

calculations. The student needs to focus on understanding and properly applying the formula for 

determining the volume of a sphere, . 

Option D is incorrect The student likely applied the correct formula to calculate the volume but neglected to divide the 

result by 3. The student needs to focus on understanding and properly applying the formula for 

determining the volume of a sphere, . 
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Item# Rationale 

2 Option H is correct The student should have determined that a reasonable trend line (line on a graph showing the 

general direction a group of points seems to be heading) for the given scatterplot (a graph of plotted 

points that shows the relationship between two sets of data) would pass through the points located at 
approximately and . When this line is extended to the vertical line (in an up-down 

direction) on the graph that represents 50 °C, it will pass close to a point on the graph located at 
. The meaning of this point is that the speed of sound will be approximately 360 meters per 

second when the air temperature is 50 °C. 

Option F is incorrect The student likely drew a trend line that passes through the points on the graph located at 
approximately and to make the prediction. The student needs to focus on drawing 

a trend line as close as possible to all points with a similar number of points above and below the line 

and using that line to make the prediction. 

Option G is incorrect The student likely drew a trend line that passes through the points on the graph located at 
approximately and to make the prediction. The student needs to focus on 

drawing a trend line as close as possible to all points with a similar number of points above and below 

the line and using that line to make the prediction. 

Option J is incorrect The student likely drew a trend line that passes through the points on the graph located at 
approximately and to make the prediction. The student needs to focus on 

drawing a trend line as close as possible to all points with a similar number of points above and below 

the line and using that line to make the prediction. 
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Item# Rationale 

3 Option B is correct 
The student should have determined that the value of is 0.12. The approximate value of is 

0.157. The value of is 0.09. The approximate value of is 0.131. In order from greatest 

(largest) to least (smallest), these decimal values would be listed as 0.157, 0.131, 0.12, and 0.09, 

and the correct order of the fractions would be , , , . 

Option A is incorrect The student likely ordered the fractions based on the values of the numerators (top numbers) in 

order from greatest to least. The student needs to focus on determining the value of each fraction by 

looking at the relationship between the numerator and the denominator (bottom number). 

Option C is incorrect The student likely ordered the fractions in order from least to greatest. 

Option D is incorrect The student likely ordered the fractions based on the values of the numerators (top numbers) in 

order from least to greatest. The student needs to focus on determining the value of each fraction by 

looking at the relationship between the numerator and the denominator (bottom number) and then 

order from greatest to least. 
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Item# Rationale 

4 Option H is correct The student should have determined that because Jerry earns a salary of $45,000 and will receive a 

salary increase of $2,500 per year, the expression represents Jerry’s salary in 

dollars after x years. Because Victoria earns a salary of $54,000 and will receive a salary increase of 
$1,500 per year, the expression represents Victoria’s salary in dollars after x years. 
The equation can be used to find x, the number of years it will 
take Jerry to earn the same salary as Victoria. 

Option F is incorrect The student likely multiplied the variable (symbol used to represent an unknown number) x by both 

the initial (beginning) salary and the rate of change (constant increase or decrease) in salary when 

writing the expressions to represent Jerry’s salary and Victoria’s salary. The student needs to focus on 

multiplying the rate of change by the variable and adding or subtracting the initial value when writing 

the expression. 

Option G is incorrect The student likely multiplied the variable (symbol used to represent an unknown number) x by the 

initial (beginning) salary instead of the rate of change (constant increase or decrease) in salary when 

writing the expressions to represent Jerry’s salary and Victoria’s salary. The student needs to focus on 

multiplying the rate of change by the variable and adding or subtracting the initial value when writing 

the expression. 

Option J is incorrect The student likely multiplied the variable (symbol used to represent an unknown number) x by the 

initial (beginning) salary and the rate of change (constant increase or decrease) in salary when 

writing the expression to represent Jerry’s salary and multiplied the variable x by the initial salary 

instead of the rate of change in salary when writing the expression to represent Victoria’s salary. The 

student needs to focus on multiplying the rate of change by the variable and adding or subtracting 

the initial value when writing the expression. 
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5 Option B is correct The student should have determined that because the diagram represents a right triangle (a closed 

figure with three sides and one 90 degree angle) with legs of 1.7 miles and 0.9 mile, the Pythagorean 

theorem (in a right triangle, the square of the hypotenuse (longest side) is equal to the sum (total) of 
the squares of the other two sides, ) can be used to calculate this distance. The distance 

in miles is equal to . When the two values under the radical symbol are squared, the 

result is , and when the squares are added, the result is . The value of is 

approximately 1.9, which means the approximate distance from Natasha’s house to the library is 

1.9 miles. 

Option A is incorrect The student likely added the two lengths given in the diagram to find the shortest distance from 

Natasha’s house to the library. The student needs to focus on properly applying the Pythagorean 

theorem using the given information. 

Option C is incorrect The student likely subtracted the squares of the two lengths given in the diagram and then calculated 

the square root (a value that, when multiplied by itself, is equal to the number under the ). The 

student needs to focus on properly applying the Pythagorean theorem using the given information. 

Option D is incorrect The student likely multiplied each of the two lengths given in the diagram by 2 and then added the 

results and calculated the square root (a value that, when multiplied by itself, is equal to the number 

under the ). The student needs to focus on properly applying the Pythagorean theorem using the 

given information. 
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6 Option J is correct The student likely determined that because each x-coordinate (horizontal position from 0) in the set 
of ordered pairs (two numbers usually written in parentheses; can be used to show the position on a 

coordinate grid, where the horizontal (left to right) value, x, is first, and the vertical (up and down) 

value, y, is second) is a different number, each input of the relation is paired with only one output. 
Therefore, each value of x is paired with a single value of y, and this means the relation represents y 

as a function of x. 

Option F is incorrect The student likely assumed the statement was correct because the second part of the statement is 

true. The student needs to focus on how to determine if a relation containing ordered pairs is a 

function by determining if each value of x is paired with a single value of y. 

Option G is incorrect The student likely recognized that the relation was a function but chose a statement that gives an 

incorrect reason. The student needs to focus on how to determine if a relation containing ordered 

pairs is a function by determining if each value of x is paired with a single value of y. 

Option H is incorrect The student likely assumed the statement was correct because one value of y is associated with two 

values of x. The student needs to focus on how to determine if a relation containing ordered pairs is a 

function by determining if each value of x is paired with a single value of y. 
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2018 STAAR Grade 8 Math Rationales

Item# Rationale 

7 Option A is correct To determine the volume (amount of three-dimensional space taken up) of the cylinder, the student 
used the formula , where V represents the volume of the cylinder in cubic units, r represents 

the radius (distance from the center to the circumference of a circle) of the cylinder in units, and h 

represents the height (vertical distance from top to bottom) of the cylinder in units. Because the 

length of the diameter (a straight line going through the center of a circle connecting two points on 

the circumference) of the cylinder is 12 feet, the radius of the cylinder would be half of 12 feet, or 

6 feet. Substituting 6 for r in the formula results in . 

Option B is incorrect The student likely multiplied by the square of the product (answer) of the radius and the height in 

the formula. The student needs to focus on understanding the formula for determining the volume of 
a cylinder, . 

Option C is incorrect The student likely used the length of the diameter in place of the length of the radius in the formula. 
The student needs to focus on the relationship between the radius and the diameter and the formula 

for determining the volume of a cylinder, . 

Option D is incorrect The student likely used the length of the diameter in place of the length of the radius, resulting in 
multiplied by the square of the product (answer) of the diameter and the height in the formula. The 

student needs to focus on the relationship between the radius and the diameter and the formula for 

determining the volume of a cylinder, . 
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Item# Rationale 

8 Option H is correct The student likely determined that the problem can be solved using an equation where x represents 

the number of pieces Julie gave away. Because Conrad gave away twice as many pieces of gum as 

Julie did, the expression represents the number of pieces of gum Conrad gave away. The 

expression represents the number of pieces of gum Julie has left, and the expression 

represents the number of pieces of gum Conrad has left. The equation represents 

that Julie and Conrad have the same number of pieces of gum left. To solve the equation, can be 

added to both sides of the equation and 20 can be subtracted from both sides of the equation, which 

results in . This means that Julie gave away 15 pieces of gum. 

Option F is incorrect The student likely wrote the equation and solved it incorrectly by adding 20 to both 

sides of the equation, dividing both sides of the equation by 3, and rounding the answer to the 

nearest whole number. The student needs to focus on writing equations from a verbal situation and 

using the proper steps to solve the equation. 

Option G is incorrect The student likely wrote and correctly solved the equation . The student needs to 

focus on writing equations from a verbal situation. 

Option J is incorrect The student likely wrote and correctly solved the equation and rounded the answer to 

the nearest whole number. The student needs to focus on writing equations from a verbal situation. 

9 270 and any equivalent 
values are correct 

The student likely determined that because the length of each side of each triangular base (triangular 
top or bottom of the prism) is 6 centimeters, and the height (vertical distance from top to bottom) of 
each rectangular face (rectangular sides of the triangular prism) is 15 centimeters, the area (amount 
of space covered by a surface; ) of each lateral face (faces of the prism not including the base) 
of the prism can be determined by multiplying 6 centimeters by 15 centimeters, which results in 
90 square centimeters. Because there are three rectangular lateral faces on the triangular prism 
(three-dimensional figure with triangular bases), the lateral surface area (total area of the surfaces of 
a three-dimensional figure not including the bases) of the prism can be determined by multiplying 
90 square centimeters by 3, which results in 270 square centimeters. 
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2018 STAAR Grade 8 Math Rationales

Item# Rationale 

10 Option J is correct The student likely determined that because a rotation (a circular movement) preserves congruence 

(same shape and size), trapezoid will be congruent to trapezoid PQRS, which means the 

angle measures of trapezoid will be equal to the corresponding (paired) angle measures in 

trapezoid PQRS. 

Option F is incorrect The student likely misunderstood the effect a rotation has on the angle measures of a figure and 

thought that the sum (total) of the angle measures of trapezoid would be 180° greater than 

the sum of the angle measures of trapezoid PQRS. The student needs to focus on the effect a rotation 

has on a figure and on the fact that a rotation preserves congruence. 

Option G is incorrect The student likely misunderstood the effect a rotation has on the congruency of a figure and thought 
that trapezoid PQRS would not be congruent to trapezoid . The student needs to focus on the 

effect a rotation has on a figure and on the fact that a rotation preserves congruence. 

Option H is incorrect The student likely misunderstood the effect a rotation has on the area of a figure and thought that 

the area (amount of space covered by a surface; ) of trapezoid PQRS would be less 

than the area of trapezoid . The student needs to focus on the effect a rotation has on a 

figure and on the fact that a rotation preserves congruence. 
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2018 STAAR Grade 8 Math Rationales

Item# Rationale 

11 Option B is correct The student likely determined that because the line appears to intersect (cross over) the y-axis 

(vertical) at , the value of b (represents the y-intercept (value where a line crosses the y-axis) 

in the equation ) would be . The graph also appears to pass through the point at , 

and the slope (steepness of a straight line when graphed on a coordinate grid; ) between 

this point and the point at would be represented by the expression , which has a 

value of . This means that the value of m (represents the slope in the equation ) is . 

Therefore, the equation that best represents the line shown on the graph is . 

Option A is incorrect The student likely confused the value of b to be the x-intercept (value where a line crosses the 

x-axis) of the graph. The student needs to focus on determining the function (equation) of a line 

graphed on a coordinate grid by finding the slope and y-intercept of the line. 

Option C is incorrect The student likely calculated the value of m by dividing the difference between the x-coordinates 

(horizontal position from 0) by the difference between the y-coordinates (vertical position from 0). 
The student needs to focus on determining the function (equation) of a line graphed on a coordinate 

grid by finding the slope and y-intercept of the line. 

Option D is incorrect The student likely calculated the value of m by dividing the difference between the x-coordinates 

(horizontal position from 0) by the difference between the y-coordinates (vertical position from 0) 

and confused the value of b to be the x-intercept (value where a line crosses the x-axis) of the graph. 
The student needs to focus on determining the function (equation) of a line graphed on a coordinate 

grid by finding the slope and y-intercept of the line. 
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2018 STAAR Grade 8 Mathematics Rationales 

Item# Rationale 

12 Option J is correct The student should have determined that the expression can be used to calculate 

the total value of the retirement account after 5 years. Because the value of this expression, rounded 

to the nearest hundredth, is 7,693.12, and the initial (beginning) value of the retirement account was 

$5,000.00, the difference in these values represents the total amount of interest the employee will 

have earned at the end of 5 years, which is , or $2,693.12. 

Option F is incorrect The student likely used 0.009 to represent 9% (calculated the value of ). The 

student needs to focus on using the given information in the compound interest formula, 

, to determine the interest earned. 

Option G is incorrect The student likely calculated the correct amount of interest for the first year only (calculated the 

value of ). The student needs to focus on using the given information in the compound 

interest formula, , to determine the interest earned. 

Option H is incorrect The student likely calculated the correct amount of simple interest ( ) the employee would earn 

in 5 years (calculated the value of ). The student needs to focus on using the given 

information in the compound interest formula, , to determine the interest earned. 
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13 Option A is correct The student should have determined that in the fourth diagram, the angle above line k and to the 

right of line t and the angle below line and to the left of line t are alternate exterior angles (created 

when a transversal (line) crosses two lines (usually parallel); each pair of these angles is outside the 

parallel lines, and on opposite sides of the transversal), and so they must be congruent (same 

measure). Therefore, the measures of both angles must be 79°, which means the value of x is 79. 

Option B is incorrect The student likely misunderstood the relationship between the angles in the diagrams but knew that 
the sum (total) of the measures of supplementary angles is 180°. The student needs to focus on the 

relationship between angles when parallel lines are cut by a transversal. 

Option C is incorrect The student likely noticed that the angles in two of the diagrams are obtuse (an angle measure that 
is greater than 90° but less than 180°) and assumed the same would be true for the diagram 

containing x. The student needs to focus on the relationship between angles when parallel lines are 

cut by a transversal. 

Option D is incorrect The student likely misunderstood the relationship between the angles in the diagrams but knew that 
the sum (total) of the measures of complementary angles is 90°. The student needs to focus on the 

relationship between angles when parallel lines are cut by a transversal. 
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Item# Rationale 

14 Option J is correct The student should have determined that because the hot-air balloon rises 20 feet in 5 seconds, the 

rate at which the hot-air balloon rises is 20 feet ÷ 5 seconds, or 4 feet per second. In the table, each 

y-value is 4 times the corresponding (paired) x-value, which represents the situation because the 

height in feet of the balloon will always be 4 times the number of seconds that the balloon has been 

rising. 

Option F is incorrect The student likely calculated the unit rate (the number of feet the hot-air balloon rises each second) 

by dividing 5 seconds by 20 feet and identified a table of values where each y-value was times the 

corresponding x-value. The student needs to focus on finding the initial (beginning) value and the 

rate of change (constant increase or decrease) from a verbal situation and identifying the table of 
values with the same relationship. 

Option G is incorrect The student likely used the difference in the given values for x and y and identified a table where 

each y-value was 15 more than the corresponding x-value. The student needs to focus on finding the 

initial (beginning) value and the rate of change (constant increase or decrease) from a verbal 
situation and identifying the table of values with the same relationship. 

Option H is incorrect The student likely calculated the correct unit rate (the number of feet the hot-air balloon rises each 

second) but chose a table where only the first set of ordered pairs correctly represents the situation. 
The student needs to focus on finding the initial (beginning) value and the rate of change (constant 
increase or decrease) from a verbal situation and identifying the table of values with the same 

relationship. 
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15 Option A is correct The student should have determined that a number cannot be both rational (a number that can be 

represented by the division of two integers) and irrational (a number that cannot be represented by 

the division of two integers; its decimal value goes on forever without a repeating pattern), and this 

Venn diagram shows the two sets of numbers are not overlapping. 

Option B is incorrect The student likely thought some numbers are both rational and irrational. The student needs to focus 

on the relationship between number sets in the real number system, including but not limited to 

rational and irrational numbers. 

Option C is incorrect The student likely thought all rational numbers are also irrational. The student needs to focus on the 

relationship between number sets in the real number system, including but not limited to rational and 

irrational numbers. 

Option D is incorrect The student likely thought all irrational numbers are also rational. The student needs to focus on the 

relationship between number sets in the real number system, including but not limited to rational and 

irrational numbers. 
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16 Option G is correct The student should have determined that because Rudolfo started with 15 toys in his toy box, the 

initial (beginning) value of y is 15, and because Rudolfo adds 2 new toys every month to his toy box, 
the rate of change (constant increase or decrease) is 2. The graph shows an initial y-value of 15 and 

an increase of 2 on the y-axis (vertical) for every increase of 1 on the x-axis (horizontal), and 

therefore the graph shows the correct relationship. 

Option F is incorrect The student likely identified a table of values that shows the correct rate of change for the 

relationship, but did not verify that the initial value in the table would be correct. The student needs 

to focus on finding the initial value and the rate of change from a verbal situation and identifying the 

table of values with the same relationship. 

Option H is incorrect The student likely added the initial value of 15 to the rate of change of 2 and identified a table of 
values that shows a rate of change equal to 17. The student needs to focus on finding the initial value 

and the rate of change from a verbal situation and identifying the table of values with the same 

relationship. 

Option J is incorrect The student likely identified a graph with an initial value of 2 and a rate of change equal to 15. The 

student needs to focus on finding the initial value and the rate of change from a verbal situation and 

identifying the table of values with the same relationship. 
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Item# Rationale 

17 Option D is correct The student should have determined that in a dilation (transformation that makes a figure larger or 

smaller) with the origin (point where the x-axis (horizontal) and y-axis (vertical) on a coordinate grid 

intersect; also the point represented by the ordered pair ) as the center of dilation, each 

coordinate (a set of values that shows the position of a point on the coordinate grid in relation to the 

origin) of each point on the figure is multiplied by a scale factor (ratio of the length of a side of one 

figure to the length of the corresponding (paired) side of a similar figure). The coordinates of point J 

appear to be , and the coordinates of point appear to be . Because 7 is equal to 4 

multiplied by , and is equal to multiplied by , this means that each coordinate of each 

point in the original figure is multiplied by to result in the coordinates of the corresponding point in 

the dilated figure. 

Option A is incorrect The student likely used the rule for a translation (movement without rotation, reflection, or dilation) 

and only verified that the mapping works for point L and point . The student needs to focus on the 

effect a dilation has on a figure and finding the ratio of the side lengths of the corresponding sides of 
the similar figures to determine the scale factor. The student then needs to use the scale factor to 

find the rule explaining the effect on the figure. 

Option B is incorrect The student likely used the rule for a translation (movement without rotation, reflection, or dilation) 

and only verified that the mapping works for point K and point . The student needs to focus on the 

effect a dilation has on a figure and finding the ratio of the side lengths of the corresponding sides of 
the similar figures to determine the scale factor. The student then needs to use the scale factor to 

find the rule explaining the effect on the figure. 

Option C is incorrect The student likely estimated that each point in triangle JKL was about halfway from the origin as the 

corresponding point in triangle and identified triangle as the original figure and triangle 

JKL as the image. The student needs to focus on the effect a dilation has on a figure and finding the 

ratio of the side lengths of the corresponding sides of the similar figures to determine the scale factor. 
The student then needs to use the scale factor to find the rule explaining the effect on the figure. 
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Item# Rationale 

18 Option F is correct The student should have determined that because the total cost of 6 yoga classes plus the 

membership fee is $67.50 and the total cost of 8 yoga classes plus the membership fee is $75.00, 

the value of represents the rate of change, or the additional fee per yoga class in 

dollars. Because can be simplified to , which has a value of 3.75, this means that 

the additional fee per yoga class is $3.75. 

Option G is incorrect The student likely divided the values given in the third row of data in the table . The 

student needs to focus on finding the initial (beginning) value and the rate of change (constant 

increase or decrease) given a table of values representing a situation. 

Option H is incorrect The student likely assumed the additional fee per yoga class was $5 and subtracted the product 
(answer) of 8 and 5 from $75, using the values given in the second row of data in the table. The 

student needs to focus on finding the initial (beginning) value and the rate of change (constant 
increase or decrease), given a table of values representing a situation. 

Option J is incorrect The student likely assumed the additional fee per yoga class was $4 and subtracted the product 
(answer) of 10 and 4 from $82.50, using the values in the third row of data in the table. The student 
needs to focus on finding the initial (beginning) value and the rate of change (constant increase or 

decrease), given a table of values representing a situation. 
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19 Option C is correct The student should have determined that the mean (average of a set of numbers found by adding the 

numbers in the set and dividing the sum (total) by how many numbers are in the set) of the set of 
heights is equal to the sum of the heights divided by the number of heights, which is represented by 

the expression and has a value of 66.5. The absolute deviations 

(absolute value (how far a number is from zero) of the difference between each number in a set of 
numbers and the mean of the set of numbers) of the heights are represented by the expressions 

, , , , , and . These expressions can be 

simplified to , , , , , and . The values of these expressions are 3.5, 3.5, 
1.5, 6.5, 8.5, and 0.5. The mean of these absolute deviations is represented by the expression 

and has a value of 4. The mean absolute deviation for the set of 

heights is 4. 

Option A is incorrect The student likely did not divide the sum of the absolute deviations by the number of absolute 

deviations. The student needs to focus on the method for finding the mean absolute deviation of a set 
of numbers. 

Option B is incorrect The student likely calculated the mean of the heights. The student needs to focus on the method for 

finding the mean absolute deviation of a set of numbers. 

Option D is incorrect The student likely calculated the median (middle number in a set of numbers when the set is ordered 

by value) of the heights. The student needs to focus on the method for finding the mean absolute 

deviation of a set of numbers. 
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20 Option G is correct 
The student should have determined that a rate of 6 miles in 48 minutes is equivalent to or 

mile per minute. The graph appears to have a slope (steepness of a straight line when graphed on a 

coordinate grid, ) equivalent to mile per minute, because for each increase of 1 mile, 

the number of minutes appears to increase by 8. Therefore the graph best represents Joseph’s 

average rate of speed during the race. 

Option F is incorrect The student likely calculated that it took Joseph 8 minutes per mile and identified a graph with a 

slope of 8. The student needs to focus on determining the slope or rate of change (constant increase 

or decrease) from a verbal situation and identifying the graph that represents the situation. 

Option H is incorrect The student likely used the given information of 6 miles as the rate and identified a graph with a 

slope of 6. The student needs to focus on determining the slope or rate of change (constant increase 

or decrease) from a verbal situation and identifying the graph that represents the situation. 

Option J is incorrect The student likely calculated that it took Joseph 8 minutes per mile and identified a graph in which 

the x-value is 8 for every point. The student needs to focus on determining the slope or rate of 
change (constant increase or decrease) from a verbal situation and identifying the graph that 
represents the situation. 
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21 Option A is correct The student should have determined that when a point is reflected (flipped) across the x-axis 

(horizontal), the y-coordinate (vertical position from 0) is multiplied by . Therefore, the rule 

describes the transformation (to change a shape using a rotation (a circular 

movement), reflection (flip), translation (slide), or dilation (resize)). 

Option B is incorrect The student likely knew that a reflection across the x-axis would result in pentagon being 

in Quadrant I on the coordinate grid, and identified a rule that would place pentagon in 

this quadrant on the coordinate grid. The student needs to focus on the effect a reflection has on a 

figure and the rule that can be used to explain the effect on the figure when graphed on a coordinate 

grid. 

Option C is incorrect The student likely understood that the y-coordinate of the reflection would be negative but assumed 

the values of the coordinates would be reversed. The student needs to focus on the effect a reflection 

has on a figure and the rule that can be used to explain the effect on the figure when graphed on a 

coordinate grid. 

Option D is incorrect The student likely identified the rule for a reflection across the y-axis (vertical). The student needs to 

focus on the effect a reflection has on a figure and the rule that can be used to explain the effect on 

the figure when graphed on a coordinate grid. 
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22 Option H is correct 
The student should have determined that the approximate value of is 6.17. The approximate 

value of is 5.74. The value of is . The decimal values, listed in order from least 

(smallest) to greatest (largest), would be , , 5.74, 6.17, which means that the correct order 

of the given values from least to greatest would be , , , . 

Option F is incorrect 
The student likely thought that the value of was the same as the value of . The student needs 

to focus on determining the value of any type of number (negative, positive, fraction, square root (a 

value that, when multiplied by itself, is equal to the number under the ), etc.) and ordering the 

numbers by value. 

Option G is incorrect The student likely misunderstood the correct way to order the two negative numbers and thought 

that the value of was the same as the value of . The student needs to focus on determining 

the value of any type of number (negative, positive, fraction, square root (a value that, when 

multiplied by itself, is equal to the number under the ), etc.) and ordering the numbers by value. 

Option J is incorrect The student likely misunderstood the correct way to order the two negative numbers. The student 
needs to focus on determining the value of any type of number (negative, positive, fraction, square 

root (a value that, when multiplied by itself, is equal to the number under the ), etc.) and 

ordering the numbers by value. 

23 -7 and any equivalent 
values are correct 

The student should have determined that to combine the x terms, x should be subtracted from both 
sides of the equation. This step results in the equation . Next, to solve for x, 3 should be 
subtracted from both sides of the equation. This step results in the solution to the equation, which is 

. 
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24 Option G is correct The student should have determined that the accumulated amount of simple interest ( ) is 

represented by the expression , and the value of this expression is 2,125. 
Therefore, the accumulated amount of interest would be $2,125. 

Option F is incorrect The student likely used 0.85 to represent 8.5%. The student needs to focus on using the given 

information in the simple interest formula, , to determine the interest earned. 

Option H is incorrect The student likely calculated the amount of interest for 1 year. The student needs to focus on using 

the given information in the simple interest formula, , to determine the interest earned. 

Option J is incorrect The student likely calculated the amount of interest for 1 year using 0.0085 to represent 8.5%. The 

student needs to focus on using the given information in the simple interest formula, , to 

determine the interest earned. 
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25 Option C is correct The student should have determined that the volume (amount of three-

dimensional space taken up) in cubic inches of the cone is represented by the formula , 

which is represented by the expression and has a value of approximately 201. The 

volume in cubic inches of the cylinder is represented by the formula , which is represented 

by the expression and has a value of approximately 226. The difference in the volumes 

would be represented by , which means that the volume of the cylinder is about 25 cubic 

inches greater than the volume of the cone. 

Option A is incorrect The student likely used the formula for the volume of a cylinder to calculate the volume of the cone 

and misunderstood which solid had the greater volume. The student needs to focus on understanding 

and properly applying the formula for determining the volume of a cone and the volume 

of a cylinder and understanding the relationship between the volumes of the figures. 

Option B is incorrect The student likely used the formula for the volume of a cylinder to calculate the volume of the cone. 
The student needs to focus on understanding and properly applying the formula for determining the 

volume of a cone and the volume of a cylinder and understanding the 

relationship between the volumes of the figures. 

Option D is incorrect The student likely calculated the correct volumes but misunderstood which solid had the greater 

volume. The student needs to focus on understanding and properly applying the formula for 

determining the volume of a cone and the volume of a cylinder and 

understanding the relationship between the volumes of the figures. 
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26 Option J is correct The student should have determined that on the first day Brody rode his bicycle at a constant rate of 
7 miles per hour starting 1 mile from his house. Therefore, the expression represents the total 
distance in miles that Brody rode his bicycle on the first day. On the second day, Brody rode 10 miles 

per hour starting from his house. Therefore, the expression represents the total distance in miles 

Brody rode his bicycle on the second day. In the equation , the variable x represents the 

number of hours Brody would need to ride his bicycle in order to ride the same distance on both 

days. 

Option F is incorrect The student likely did not realize that the given equation does not represent this situation. The 

student needs to focus on determining a situation that could represent a given equation. 

Option G is incorrect The student likely did not realize that the given equation does not represent this situation. The 

student needs to focus on determining a situation that could represent a given equation. 

Option H is incorrect The student likely did not realize that the given equation does not represent this situation. The 

student needs to focus on determining a situation that could represent a given equation. 
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27 Option A is correct The student should have determined that the line segment represents the hypotenuse (longest side) 

of a right triangle (a closed figure with three sides and one 90 degree angle). The lengths in units of 
the two legs of the right triangle can be represented by subtracting the x-coordinates (horizontal 
position from 0) of the two endpoints of the line segment (the part of a line connecting two 

endpoints) and by subtracting the y-coordinates (vertical position from 0) of the two endpoints of the 

line segment. This means that the lengths in units of the legs are and . Using the 

Pythagorean theorem (in a right triangle, the square of the hypotenuse (longest side) is equal to the 

sum (total) of the squares of the other two sides; ), the length in units of line 

segment QR can be represented by the expression , or , and has a value of 
approximately 5.8. Therefore, the approximate length of line segment QR is 5.8 units. 

Option B is incorrect The student likely estimated using the grid lines to count units from point R to point Q. The student 
needs to focus on recognizing when the Pythagorean theorem needs to be used and how to properly 

apply it with the given information. 

Option C is incorrect The student likely used the Pythagorean theorem but multiplied the length of each leg by 2 and 

calculated the square root (a value that, when multiplied by itself, is equal to the number under the 

) , which has a value of 4. The student needs to focus on recognizing when the Pythagorean 

theorem needs to be used and how to properly apply it with the given information. 

Option D is incorrect The student likely used the Pythagorean theorem but multiplied the lengths of the legs together and 

calculated the square root (a value that, when multiplied by itself, is equal to the number under the 

), which has an approximate value of 3.9. The student needs to focus on recognizing when the 

Pythagorean theorem needs to be used and how to properly apply it with the given information. 
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28 Option J is correct The student should have determined that the rate of change (constant increase or decrease) for the 

relationship can be calculated using the expression , which results in a rate of change 

of tickets per hour. Because there were 12,000 tickets remaining 1 hour after 4:00 P.M. and 

the number of tickets decreased by 3,000 during that hour, the initial (beginning) number of tickets 

would be . Therefore, the function can be used to find 

y, the number of tickets remaining x hours since 4:00 P.M. 

Option F is incorrect The student likely calculated the rate of change but made a sign error and assumed that the first 
y-value listed in the table was the initial number of tickets. The student needs to focus on 

determining the rate of change and initial value based on the information given in the table and using 

it to find the equation representing the situation. 

Option G is incorrect The student likely determined the correct initial number of tickets but made a sign error when 

calculating the rate of change. The student needs to focus on determining the rate of change and 

initial value based on the information given in the table and using it to find the equation representing 

the situation. 

Option H is incorrect The student likely calculated the correct rate of change but assumed that the first y-value listed in the 

table was the initial number of tickets. The student needs to focus on determining the rate of change 

and initial value based on the information given in the table and using it to find the equation 

representing the situation. 
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29 Option B is correct The student should have determined that the rule for the effect a dilation (transformation that makes 

a figure larger or smaller) by a scale factor (ratio of the length of a side of one figure to the length of 
the corresponding (paired) side of a similar figure) of k with the origin (point where the x-axis 

(horizontal) and the y-axis (vertical) on a coordinate grid intersect and also the point represented by 

the ordered pair ) as the center of dilation has on the coordinates (set of values that show the 

position of a point on the coordinate grid in relation to the origin) of a point is that the point on the 

dilated figure located at will be the point located at . Because the scale factor used in 

the dilation of the square is 0.4, the image of any point on the square located at will be the 

point located at . 

Option A is incorrect The student likely confused the perimeter (distance around the outside) with scale factor. The student 
needs to focus on the effect a dilation by a given scale factor has on a figure and how to determine 

the rule to explain the effect. 

Option C is incorrect The student likely confused the perimeter (distance around the outside) with scale factor and did not 
realize that the scale factor should be multiplied by each coordinate. The student needs to focus on 

the effect a dilation by a given scale factor has on a figure and how to determine the rule to explain 

the effect. 

Option D is incorrect The student likely did not realize that the scale factor should be multiplied by each coordinate. The 

student needs to focus on the effect a dilation by a given scale factor has on a figure and how to 

determine the rule to explain the effect. 
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30 Option H is correct The student should have determined that in a proportional relationship, the y-value must be 0 when 

the corresponding (paired) x-value is 0. Because the weight of the puppy is 8 pounds when the 

number of weeks is 0, the situation does not represent a proportional relationship. 

Option F is incorrect The student likely identified a situation that represents a proportional relationship (y-value must be 0 

when the corresponding x-value is 0) instead of a situation that does NOT represent a proportional 
relationship. The situation represents a proportional relationship because there will be 0 gallons of 
water when there are 0 barrels. The student needs to focus on understanding that in proportional 
relationships the y-value must be 0 when the corresponding x-value is 0. 

Option G is incorrect The student likely identified a situation that represents a proportional relationship (y-value must be 0 

when the corresponding x-value is 0) instead of a situation that does NOT represent a proportional 
relationship. The situation represents a proportional relationship because the employee makes $0 in 

0 hours. The student needs to focus on understanding that in proportional relationships the y-value 

must be 0 when the corresponding x-value is 0. 

Option J is incorrect The student likely identified a situation that represents a proportional relationship (y-value must be 0 

when the corresponding x-value is 0) instead of a situation that does NOT represent a proportional 
relationship. The situation represents a proportional relationship because the cost will be $0 when 

0 pounds of bananas are purchased. The student needs to focus on understanding that in 

proportional relationships the y-value must be 0 when the corresponding x-value is 0. 
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31 Option D is correct The student should have determined that when a shape is translated (a slide; moving a shape 

without rotating, resizing, or flipping it) 6 units to the left, each x-coordinate (horizontal position from 

0) is decreased by 6 units, which is represented by the expression . When a shape is translated 

4 units up, each y-coordinate (vertical position from 0) is increased by 4 units, which is represented 

by the expression . Therefore, the rule represents the translation of a 

shape 6 units to the left and 4 units up. 

Option A is incorrect The student likely used a rule that multiplied 6 and by the x- and y-coordinates. The student 
needs to focus on the effect a translation has on a figure and the rule that can be used to explain the 

effect on the figure when graphed on a coordinate grid. 

Option B is incorrect The student likely used a rule that multiplied and 4 by the x- and y-coordinates. The student 
needs to focus on the effect a translation has on a figure and the rule that can be used to explain the 

effect on the figure when graphed on a coordinate grid. 

Option C is incorrect The student likely recognized the correct format for the rule that represents a translation, but thought 
that the number being added to each coordinate should represent the opposite direction of each 

translation. The student needs to focus on the effect a translation has on a figure and the rule that 
can be used to explain the effect on the figure when graphed on a coordinate grid. 
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32 Option F is correct The student should have determined that a reasonable trend line (line on a graph showing the 

general direction a group of points seems to be heading) for the scatterplot (graph of plotted points 

that show the relationship between two sets of data) would pass through the points located at 

approximately and . This line would pass close to the point located at approximately 

. The meaning of this point is that one of Phil’s friends who spends 1 hour playing video games 

would be expected to spend approximately 9 hours sleeping. 

Option G is incorrect The student likely drew a trend line through the points located at approximately and 

to make the prediction. The student needs to focus on drawing the trend line as close as possible to 

all points with a similar number of points above and below the line and using that line to make the 

prediction. 

Option H is incorrect The student likely drew a trend line through the points located at approximately and 

to make the prediction. The student needs to focus on drawing the trend line as close as possible to 

all points with a similar number of points above and below the line and using that line to make the 

prediction. 

Option J is incorrect The student likely drew a trend line through the points located at approximately and 

to make the prediction. The student needs to focus on drawing the trend line as close as possible to 

all points with a similar number of points above and below the line and using that line to make the 

prediction. 
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33 Option D is correct The student should have determined that the diagonal (line segment that goes from one corner of a 

figure to another but is not an edge) represents the hypotenuse (longest side) of a right triangle (a 

closed figure with three sides and one 90 degree angle) with legs of length 8.5 inches and 11 inches. 
The length of the diagonal can be found using the Pythagorean theorem and is represented by the 

expression , which has a value of 13.9. Therefore, the approximate length of the diagonal 
of the piece of paper is 13.9 inches. 

Option A is incorrect The student likely knew that the Pythagorean theorem (in a right triangle, the square of the 

hypotenuse is equal to the sum (total) of the squares of the other two sides; ) should be 

used but multiplied each dimension by 2 before adding the results and calculating the square root of 
the sum . The student needs to focus on recognizing 

when the Pythagorean theorem needs to be used and how to properly apply it with the given 

information. 

Option B is incorrect The student likely added the two given dimensions to find the approximate length 

of the diagonal. The student needs to focus on recognizing when the Pythagorean theorem (in a right 
triangle, the square of the hypotenuse is equal to the sum (total) of the squares of the other two 

sides; ) needs to be used and how to properly apply it with the given information. 

Option C is incorrect The student likely knew that the Pythagorean theorem (in a right triangle, the square of the 

hypotenuse is equal to the sum (total) of the squares of the other two sides; ) should be 

used but subtracted the squares of the two lengths and then calculated the square root of the sum 

. The student needs to focus on recognizing when the 

Pythagorean theorem needs to be used and how to properly apply it with the given information. 

34 80 and any equivalent 
values are correct 

The student should have determined that because the situation is defined as a direct variation (a 
relationship between two variables in which one is a constant multiple of the other), the amount of 
water varies directly with the number of loads of dishes. This means that 32 gallons varies directly 
with 4 loads, and therefore , or 8 gallons of water, are used for each load. Therefore, for 
10 loads of dishes, the total number of gallons of water the dishwasher will use is , or 80. 
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35 Option A is correct The student should have determined that in order for the representation to show a function (a 

relationship where each input has a single output), each value of x can only be paired with one value 

of y. The mapping shows each of the four values of x mapped to a single value of y. Therefore, this 

representation shows y as a function of x. 

Option B is incorrect The student likely confused which variable (symbol used to represent an unknown number) was the 

input for the function and which variable was the output for the function. The student needs to focus 

on how to determine if any of the given representations show a function by determining if each value 

of x is paired with a single value of y. 

Option C is incorrect The student likely thought the table of values showed y as a function of x because all the values of x 

are the same. The student needs to focus on how to determine if any of the given representations 

show a function by determining if each value of x is paired with a single value of y. 

Option D is incorrect The student likely understood the definition of a function, but did not notice that one value of x was 

repeated in the table. The student needs to focus on how to determine if any of the given 

representations show a function by determining if each value of x is paired with a single value of y. 
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36 Option G is correct 
The student should have determined that the ratio (comparison of two or more values) 

represents the ratio of the length in millimeters of the vertical (in an up and down direction) side in 

the larger quadrilateral (closed figure with four sides) to the length in millimeters of the vertical side 

in the smaller quadrilateral. The ratio represents the ratio of the length in millimeters of the 

top-left side in the larger quadrilateral to the length in millimeters of the top-left side in the smaller 

quadrilateral. 

Option F is incorrect The student likely did not understand how to set up a correct proportion (comparison of two ratios) 

that represents two ratios of lengths of corresponding (paired) sides in two similar quadrilaterals. The 

student needs to focus on how to use corresponding sides of similar figures (two figures with 

corresponding angles equal and corresponding sides proportional) to determine the proportion 

representing the similarity. 

Option H is incorrect The student likely did not verify that the ratios were written in the same way, with the side lengths 

from the larger quadrilateral always appearing in either the numerator (top number) or denominator 

(bottom number), but not both. The student needs to focus on how to use corresponding (paired) 

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

proportional) to determine the proportion (comparison of two ratios) representing the similarity. 

Option J is incorrect The student likely understood how to identify the lengths of corresponding (paired) sides in two 

similar quadrilaterals, but only verified that the given numeric ratio represented lengths of a pair of 
corresponding sides in the two similar quadrilaterals. The student needs to focus on how to use 

corresponding sides of similar figures (two figures with corresponding angles that are equal and 

corresponding sides that are proportional) to determine the proportion (comparison of two ratios) 

representing the similarity. 
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37 Option A is correct The student should have determined that because the grandparents will pay half the total cost of 

$19,700 the remaining amount in dollars that will need to be paid is , which is $9,850. 

Because the scholarship will pay an additional $5,000 of the remaining cost, the amount in dollars 

that needs to be saved over the entire 12 months would be , which is $4,850. When 

this amount is divided by 12, the result is which would be $404.17 rounded to the nearest 
cent. 

Option B is incorrect The student likely subtracted the scholarship amount ($5,000) first and then divided the remaining 

amount ($14,700) by 2 and then divided the result ($7,350) by 12. The student needs to focus on 

using the information given in the correct order to determine the solution. 

Option C is incorrect 
The student likely multiplied the total cost of $19,700 by but did not subtract the $5,000 

scholarship before dividing by 12. The student needs to focus on using the information given in the 

correct order to determine the solution. 

Option D is incorrect 
The student likely multiplied both the total cost of $19,700 and the $5,000 scholarship by , then 

added the two products (answers) together and divided the sum (total) by 12. The student needs to 

focus on using the information given in the correct order to determine the solution. 

38 -5 and any equivalent 
values are correct To determine the slope (steepness of a straight line when graphed on a coordinate grid, ), 

the difference in a pair of y-values (values in the second column of the table) should be divided by 
the difference in the corresponding pair of x-values (values in the first column of the table). Using the 

first two pairs of values in the table, the expression represents the slope, and when the 

numerator (top number) and denominator (bottom number) are simplified, the result is , the value 

of which is . 
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39 Option C is correct The student should have determined that the total surface area (total area of the surfaces of a 

three-dimensional figure) in square inches of a cylinder can be calculated using the formula 

. Based on the diagram, the radius (distance from the center to the circumference of 
a circle) of the cylinder is 3 inches, the height of the cylinder is 15 inches, and substituting these 

values into the formula results in . Simplifying both parts of the right side of 
the equation results in , and combining the two expressions on the right side of the 

equation results in . Based on the value of , the approximate surface area in square inches 

of the cylindrical container is 339.29 square inches. 

Option A is incorrect The student likely calculated the volume (amount of three-dimensional space taken up) of the 

cylinder. The student needs to focus on using the given information to find the total surface area of a 

cylinder using the formula . 

Option B is incorrect The student likely used the length of the diameter (a straight line going through the center of a circle 

connecting two points on the circumference) of 6 inches instead of the length of the radius when 

making the calculations. The student needs to focus on using the given information to find the total 
surface area of a cylinder using the formula . 

Option D is incorrect The student likely only calculated the value of the part of the formula that represents the lateral 
surface area (total area of the surfaces of a three-
dimensional figure not including the bases) of the cylinder . The student needs to focus on 

using the given information to find the total surface area of a cylinder using the formula 

. 
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40 Option J is correct The student should have determined that the points on the scatterplot (graph of plotted points that 
show the relationship between two sets of data) first suggest a slightly decreasing linear relationship 

(an equation that, when graphed, gives a straight line) until the value of x is 7, after which the points 

on the scatterplot suggest a vertical linear relationship. Therefore, the points on this graph do not 
suggest a linear relationship between x and y. 

Option F is incorrect The student likely identified a scatterplot that suggests a linear relationship instead of a scatterplot 
that does NOT suggest a linear relationship. 

Option G is incorrect The student likely identified a scatterplot that suggests a linear relationship instead of a scatterplot 
that does NOT suggest a linear relationship. 

Option H is incorrect The student likely identified a scatterplot that suggests a linear relationship instead of a scatterplot 
that does NOT suggest a linear relationship. 

41 Option B is correct The student should have determined that because the value of is between the value of , 
which is 5, and the value of , which is 6, and point Q is located approximately halfway between 5 

and 6 on the number line, point Q could represent the value of . 

Option A is incorrect The student likely only verified that point Q appeared to be at 5.4 on the number line. The student 
needs to focus on how to determine the square root (a value that, when multiplied by itself, is equal 
to the number under the ) of a given number and locate the value of that number on a number 

line. 

Option C is incorrect The student likely did not notice the scale on the number line and thought point Q was close to 5.9, 
not 5.4, and knew that was close to , the value of which is 6. The student needs to focus 

on how to determine the square root (a value that, when multiplied by itself, is equal to the number 

under the ) of a given number and locate the value of that number on a number line. 

Option D is incorrect The student likely did not notice the scale on the number line and thought point Q was close to 5.9, 
not 5.4, and did not apply the square root (a value that, when multiplied by itself, is equal to the 

number under the ). The student needs to focus on how to determine the square root of a given 

number and locate the value of that number on a number line. 
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42 Option H is correct The student should have determined that the graph appears to pass through the points located at 

and , and the slope (steepness of a straight line when graphed on a coordinate grid; 

) between these points is represented by the expression , which has a simplified 

value of . Based on the context of the graph, this slope represents a change in depth of 7 feet 

every 2 hours. 

Option F is incorrect The student likely identified a graph with a slope that is equivalent to the opposite of the change in 

time, or . The student needs to focus on determining the slope from a verbal situation and 

identifying the graph that represents the situation. 

Option G is incorrect The student likely identified a graph with a slope that is equivalent to the change in depth, or . The 

student needs to focus on determining the slope from a verbal situation and identifying the graph 

that represents the situation. 

Option J is incorrect The student likely identified a graph where the y-value is always equal to the correct value of the 

slope. The student needs to focus on determining the slope from a verbal situation and identifying the 

graph that represents the situation. 
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