Mathematics Test—No Calculator
Turn to Section 3 of your answer sheet to answer the questions in this section.

Directions
For questions 1 through 13, solve each problem, choose the best answer from the choices provided, and fill in the corresponding circle on your answer sheet. For questions 14 through 17, solve the problem and enter your answer in the grid on the answer sheet. Please refer to the directions before question 14 on how to enter your answers in the grid. You may use any available space in your test booklet for scratch work.

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


Reference
[image: ]

[bookmark: _GoBack]Begin skippable figure descriptions.
The figure presents information for your reference in solving some of the problems.


Reference figure 1 is a circle with radius r. Two equations are presented below reference figure 1.
A equals pi times the square of r.
C equals 2 pi r.

Reference figure 2 is a rectangle with length ℓ and width w. An equation is presented below reference figure 2.
A equals ℓ w.

Reference figure 3 is a triangle with base b and height h. An equation is presented below reference figure 3.
A equals one‑half b h.

Reference figure 4 is a right triangle. The two sides that form the right angle are labeled a and b, and the side opposite the right angle is labeled c. An equation is presented below reference figure 4.
c squared equals a squared plus b squared.

Special Right Triangles
Reference figure 5 is a right triangle with a 30‑degree angle and a 60‑degree angle. The side opposite the 30‑degree angle is labeled x. The side opposite the 60‑degree angle is labeled x times the square root of 3. The side opposite the right angle is labeled 2 x.

Reference figure 6 is a right triangle with two 45‑degree angles. Two sides are each labeled s. The side opposite the right angle is labeled s times the square root of 2.


Reference figure 7 is a rectangular solid whose base has length ℓ and width w and whose height is h. An equation is presented below reference figure 7.
V equals ℓ w h.

Reference figure 8 is a right circular cylinder whose base has radius r and whose height is h. An equation is presented below reference figure 8.
V equals pi times the square of r times h.

Reference figure 9 is a sphere with radius r. An equation is presented below reference figure 9.
V equals four‑thirds pi times the cube of r.

Reference figure 10 is a cone whose base has radius r and whose height is h. An equation is presented below reference figure 10.
V equals one‑third times pi times the square of r times h.

Reference figure 11 is an asymmetrical pyramid whose base has length ℓ and width w and whose height is h. An equation is presented below reference figure 11.
V equals one‑third ℓ w h.
End skippable figure descriptions.

Additional Reference Information
The number of degrees of arc in a circle is 360.
The number of radians of arc in a circle is 2 pi.
The sum of the measures in degrees of the angles of a triangle is 180.
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[bookmark: _Question_1.]Question 1.
A babysitter earns $8 an hour for babysitting 2 children and an additional $3 tip when both children are put to bed on time. If the babysitter gets the children to bed on time, what expression could be used to determine how much the babysitter earned?
A. [image: ] 8 x plus 3, where x is the number of hours
B. [image: ] 3 x plus 8, where x is the number of hours
C. [image: ] x open parenthesis, 8 plus 2, close parenthesis, plus 3, where x is the number of children
D. [image: ] 3 x plus open parenthesis, 8 plus 2, close parenthesis, where x is the number of children

Answer and Explanation. (Follow link to explanation of question 1.)


[bookmark: _Question_2.]Question 2.
[image: ] 3 open parenthesis, x plus y, close parenthesis, equals y
If [image: ] x comma y, is a solution to the equation above and [image: ] y is not equal to zero, what is the ratio [image: ] of x to y ?
A. [image: ] negative four to 3
B. [image: ] negative two to 3
C. [image: ] one to 3
D. [image: ] two to 3

Answer and Explanation. (Follow link to explanation of question 2.)


[bookmark: _Question_3.]Question 3.
[image: ]One half x minus one fourth y, equals 10.
One eighth x minus one eighth y, equals 19.

Which ordered pair [image: ] x comma y, satisfies the system of equations above?
A. [image: ] , negative 112 comma negative 264
B. [image: ] 64 comma 88
C. [image: ] the fraction 232 over 3, comma, the fraction 224 over 3
D. [image: ] 288 comma 536

Answer and Explanation. (Follow link to explanation of question 3.)


Question 4 refers to the following figure.
[image: ]
Begin skippable figure description.
The figure presents triangle A B C with vertex A above side B C and vertex B to the left of vertex C. Point D lies on side B C and point E lies on side AB. Line segment D E extends from point D upward and to the left, intersecting side A B at point E, forming right triangle B E D with the right angle at vertex E. Point F lies on side A C. Line segment D F extends from point D upward and to the right, intersecting side A C at point F, forming right triangle D F C with the right angle at vertex F. The figure is not drawn to scale.
End skippable figure description.


[bookmark: _Question_4.]Question 4.
The preceding triangle A B C is isosceles with [image: ] A B equals A C and [image: ] B C equals 48. The ratio of D E to D F is 5 : 7. What is the length of [image: ] line segment D C ?
A. 12
B. 20
C. 24
D. 28

Answer and Explanation. (Follow link to explanation of question 4.)

[bookmark: _Question_5.]Question 5.
In a certain game, a player can solve easy or hard puzzles. A player earns 30 points for solving an easy puzzle and 60 points for solving a hard puzzle. Tina solved a total of 50 puzzles playing this game, earning 1,950 points in all. How many hard puzzles did Tina solve?
A. 10
B. 15
C. 25
D. 35

Answer and Explanation. (Follow link to explanation of question 5.)


[bookmark: _Question_6.]Question 6.
[image: ] 2 x squared, plus 7 x minus 15, equals zero.
If r and s are two solutions of the equation above and [image: ] r is greater than s, which of the following is the value of [image: ] r minus s ?
A. [image: ] fifteen halves
B. [image: ] thirteen halves
C. [image: ] eleven halves
D. [image: ] three halves

Answer and Explanation. (Follow link to explanation of question 6.)

[bookmark: _Question_7.]Question 7.
To cut a lawn, Allan charges a fee of $15 for his equipment and $8.50 per hour spent cutting a lawn. Taylor charges a fee of $12 for his equipment and $9.25 per hour spent cutting a lawn. If x represents the number of hours spent cutting a lawn, what are all the values of x for which Taylor’s total charge is greater than Allan’s total charge?
A. [image: ] x is greater than 4.
B. [image: ] x is greater than or equal to 3 and less than or equal to 4.
C. [image: ] x is greater than or equal to 4 and less than or equal to 5.
D. [image: ] x is less than 3.

Answer and Explanation. (Follow link to explanation of question 7.)

[bookmark: _Question_8.]Question 8.
[image: ] n equals, 456 minus 3 T
The equation above is used to model the relationship between the number of cups, n, of hot chocolate sold per day in a coffee shop and the average daily temperature, T, in degrees Fahrenheit. According to the model, what is the meaning of the 3 in the equation?
A. For every increase of 3°F, one more cup of hot chocolate will be sold.
B. For every decrease of 3°F, one more cup of hot chocolate will be sold.
C. For every increase of 1°F, three more cups of hot chocolate will be sold.
D. For every decrease of 1°F, three more cups of hot chocolate will be sold.

Answer and Explanation. (Follow link to explanation of question 8.)


[bookmark: _Question_9.]Question 9.
A truck enters a stretch of road that drops 4 meters in elevation for every 100 meters along the length of the road. The road is at 1,300 meters elevation where the truck entered, and the truck is traveling at 16 meters per second along the road. What is the elevation of the road, in meters, at the point where the truck passes t seconds after entering the road?
A. [image: ] 1,300 minus 0.04 t
B. [image: ] 1,300 minus 0.64 t
C. [image: ] 1,300 minus 4 t
D. [image: ] 1,300 minus 16 t

Answer and Explanation. (Follow link to explanation of question 9.)

[bookmark: _Question_10.]Question 10.
If [image: ] f of x minus 1, equals 2 x plus 3 for all values of x, what is the value of [image: ] f of negative 3?
A. [image: ] negative 7
B. [image: ] negative 5
C. [image: ] negative 3
D. [image: ] negative 1

Answer and Explanation. (Follow link to explanation of question 10.)


[bookmark: _Question_11.]Question 11.
Which of the following is equivalent to [image: ] open parenthesis, s minus t, close parenthesis, times, open parenthesis, the fraction s over t, close parenthesis?
A. [image: ] the fraction s over t, minus s
B. [image: ] the fraction s over t, minus s t
C. [image: ] the fraction s squared over t, minus s
D. [image: ] the fraction s squared over t, minus the fraction whose numerator is s and whose denominator is t squared

Answer and Explanation. (Follow link to explanation of question 11.)


[bookmark: _Question_12.]Question 12.
[image: ] p of x equals 3, open parenthesis, x squared plus 10 x plus 5, close parenthesis, minus 5, open parenthesis, x minus k, close parenthesis.
In the polynomial [image: ] p of x defined above, k is a constant. If [image: ] p of x is divisible by x, what is the value of k?
A. [image: ] negative 3
B. [image: ] negative 2
C. 0
D. 3

Answer and Explanation. (Follow link to explanation of question 12.)


[bookmark: _Question_13.]Question 13.
In the x y‑plane, if the parabola with equation [image: ] y equals a x squared, plus b x, plus c, where a, b, and c are constants, passes through the point [image: ] with coordinates negative 1 comma 1, which of the following must be true?
A. [image: ] a minus b, equals 1
B. [image: ] negative b plus c, equals 1
C. [image: ] a plus b plus c, equals 1
D. [image: ] a minus b plus c, equals 1

Answer and Explanation. (Follow link to explanation of question 13.)


Directions
For questions 14 through 17, solve the problem and enter your answer in the grid, as described below, on the answer sheet.

1. Although not required, it is suggested that you write your answer in the boxes at the top of the columns to help you fill in the circles accurately. You will receive credit only if the circles are filled in correctly.
2. Mark no more than one circle in any column.
3. No question has a negative answer.
4. Some problems may have more than one correct answer. In such cases, grid only one answer.
5. Mixed numbers such as [image: ] three and one half must be gridded as 3.5 or [image: ] seven slash two. (If [image: ] three, one, slash, two, is entered into the grid, it will be interpreted as [image: ] thirty one halves, not [image: ] three and one half.)
6. Decimal answers: If you obtain a decimal answer with more digits than the grid can accommodate, it may be either rounded or truncated, but it must fill the entire grid.



The following are four examples of how to record your answer in the spaces provided. Keep in mind that there are four spaces provided to record each answer.
Examples 1 and 2
[image: ]
Begin skippable figure description.
Example 1: If your answer is a fraction such as seven‑twelfths, it should be recorded as follows. Enter 7 in the first space, the fraction bar (a slash) in the second space, 1 in the third space, and 2 in the fourth space. All four spaces would be used in this example.

Example 2: If your answer is a decimal value such as 2.5, it could be recorded as follows. Enter 2 in the second space, the decimal point in the third space, and 5 in the fourth space. Only three spaces would be used in this example.
End skippable figure description.


Example 3
[image: ]
Begin skippable figure description.
Example 3: Acceptable ways to record two‑thirds are: 2 slash 3, .666, and .667. 
End skippable figure description.


Example 4
[image: ]
Note: You may start your answers in any column, space permitting. Columns you don’t need to use should be left blank.
Begin skippable figure description.
Example 4: It is not necessary to begin recording answers in the first space unless all four spaces are needed. For example, if your answer is 201, you may record 2 in the second space, 0 in the third space, and 1 in the fourth space. Alternatively, you may record 2 in the first space, 0 in the second space, and 1 in the third space. Spaces not needed should be left blank.
End skippable figure description.


[bookmark: _Question_16.][bookmark: _Question_14.]Question 14.
For what value of h is [image: ] 24 equals, the fraction h over 10 minus 6?

Answer and Explanation. (Follow link to explanation of question 14.)

[bookmark: _Question_17.][bookmark: _Question_15.]Question 15.
What is the value of a if [image: ] open parenthesis, 2 a, plus 3, close parenthesis, minus, parenthesis, 4 a, minus 8, close parenthesis, equals 7 ?

Answer and Explanation. (Follow link to explanation of question 15.)

[bookmark: _Question_18.]Question 16.
If x is not equal to zero, what is the value of [image: ] the fraction whose numerator is 4, open parenthesis 3 x close parenthesis, squared, and whose denominator is, open parenthesis 2 x close parenthesis, squared?

Answer and Explanation. (Follow link to explanation of question 16.)


[bookmark: _Question_19.]Question 17.
[bookmark: MTBlankEqn]If [image: ] x minus 2 is a factor of [image: ] x squared minus b x plus b, where b is a constant, what is the value of b ?

Answer and Explanation. (Follow link to explanation of question 17.)

Stop
If you finish before time is called, you may check your work on this section only. Do not turn to any other section.

Answers and explanations for questions 1 through 17 are provided in the next section of this document (pages 22 through 38).


Answers and Explanations for Questions 1 through 17
The following are explanations of answers to questions 1 through 17 of the Mathematics Test. The heading of each explanation is hyperlinked to the actual question. In addition, each explanation is followed by two hyperlinks: one to the question explained and one to the next question.

There are two ways to follow a link. One is to move the flashing text cursor, or caret, into the hyperlinked text and press the Enter key; the other is to place the mouse cursor, or pointer, over the hyperlinked text and press Ctrl+left‑click (that is, press and release the left button on the mouse while holding down the Ctrl key on the keyboard). After following a link in Microsoft Word, you can return to your previous location (for example, the answer explanation) by pressing Alt+left arrow.


[bookmark: _Explanation_for_question]Explanation for question 1. (Follow link back to original question.)
Choice A is correct. Let x be the number of hours that the babysitter worked. Since the babysitter earns money at a rate of $8 per hour, she earned 8x dollars for the x hours worked. If the babysitter gets both children to bed on time, the babysitter earns an additional $3 tip. Therefore, the babysitter earned a total amount of [image: ] 8 x plus 3 dollars.

Choice B is incorrect since the tip and the rate per hour have been interchanged in the expression. Choices C and D are incorrect since the number of children is not part of how the babysitter’s earnings are calculated.

Link back to question 1.
Link back to question 2.


[bookmark: _Explanation_for_question_1]Explanation for question 2. (Follow link back to original question.)
Choice B is correct. We can find the ratio [image: ] of x to y by rearranging the equation. Multiplying out the expression on the left side of the equation yields [image: ] 3 x plus 3 y equals y. Then, subtracting 3y from both sides of the equation gives [image: ] 3 x, equals negative 2 y. Finally, dividing both sides of this equation by 3y (note that [image: ] y does not equal zero) gives [image: ] the fraction x over y, equals the fraction negative 2 over 3.

Choices A, C, and D are incorrect; they could result from errors during algebraic transformations of the equation [image: ] 3 open parenthesis, x plus y, close parenthesis, equals y.

Link back to question 2.
Link back to question 3.


[bookmark: _Explanation_for_question_2]Explanation for question 3. (Follow link back to original question.)
Choice A is correct. First, we clear the fractions from the two given equations by multiplying both sides of the first equation by 4 and then both sides of the second equation by 8 (note that the new equations are equivalent to the original ones). Thus the system becomes [image: ] open brace, 2 x minus y equals 40, and x minus y equals 152. Subtracting side by side the second equation from the first eliminates the variable y, [image: ] open parenthesis, 2 x minus y, close parenthesis, minus open parenthesis, x minus y, close parenthesis, equals 40 minus 152, leaving an equation with just one variable, x. Solving this equation gives [image: ] x equals negative 112. Substituting [image: ] negative 112 for x into the equation [image: ] x minus y equals 152 gives [image: ] y equals negative 264. Therefore, [image: ] negative 112 comma negative 264 is the ordered pair that satisfies the system of equations given.

Choices B, C, and D are incorrect since the ordered pair in each choice does not satisfy both equations in the system. For example, the ordered pair of choice B, [image: ] 64 comma 88, does not satisfy equation [image: ] one eighth x minus one eighth y, equals 19 because [image: ] one eighth, open parenthesis 64 close parenthesis, minus one eighth, open parenthesis 88 close parenthesis, does not equal 19.

Link back to question 3.
Link back to question 4.


[bookmark: _Explanation_for_question_3]Explanation for question 4. (Follow link back to original question.)
Choice D is correct. The base angles, [image: ] angle B and [image: ] angle C, of isosceles triangle A B C are congruent. Additionally, [image: ] angle B E D and [image: ] angle C F D are both right angles and therefore are congruent. Because [image: ] triangle B E D and [image: ] triangle C F D have two corresponding pairs of angles that are congruent, they are similar. Consequently, the corresponding sides of the similar triangles are proportional. So [image: ] the fraction B D over D C, equals the fraction D E over D F, and since [image: ] the fraction D E over D F, equals the fraction 5 over 7, it follows that [image: ] the fraction B D over D C, equals the fraction 5 over 7. If we let [image: ] B D equal 5 x, then [image: ] D C equals 7 x. Since [image: ] B D plus D C equals B C and [image: ] B C equals 48, it follows that [image: ] 5 x plus 7 x equals 48. Solving this equation for x gives [image: ] x equals 4, and so D C is [image: ] 7 times 4, equals 28.

Alternatively: Due to the similarity of [image: ] triangle B E D and [image: ] triangle C F D, one can conclude that [image: ] the fraction B D over D C, equals the fraction 5 over 7, and so D C must be greater than half of B C, which is 24. Of the choices given, only one satisfies this condition, namely 28. If [image: ] D C equals 28, then [image: ] B D equals 48 minus 28 equals 20, confirming that [image: ] the fraction B D over D C, equals the fraction 20 over 28, which equals the fraction 5 over 7. Therefore, the length of [image: ] line segment D C must be 28.

Choices A, B, and C are incorrect because each of the values for D C would result in B C being less than 48 units long.

Link back to question 4.
Link back to question 5.

[bookmark: _Explanation_for_question_4]Explanation for question 5. (Follow link back to original question.)
Choice B is correct. Let x and y be the number of easy and hard puzzles, respectively, that Tina solved. Since she solved a total of 50 puzzles, it follows that [image: ] x plus y equals 50. She earned a total of 1,950 points, so it must also be true that [image: ] 30 x plus 60 y equals 1,950. Dividing both sides of this equation by 30 gives [image: ] x plus 2 y equals 65. Subtracting the first equation, [image: ] x plus y equals 50, from the second equation, [image: ] x plus 2 y equals 65, gives [image: ] y equals 15. Therefore, Tina solved 15 hard puzzles.

Alternatively: Let x be the number of easy puzzles Tina solved. Then, [image: ] 50 minus x is the number of hard puzzles she solved. And since she earned a total of 1,950 points, it must be true that [image: ] 30 x plus 60, open parenthesis, 50 minus x, close parenthesis, equals 1,950. Solving this equation for x gives [image: ] x equals 35, and so [image: ] 50 minus x equals 15. Therefore, Tina solved 15 hard puzzles.

Choices A and C are incorrect because if the number of hard puzzles Tina solved were as they indicate, the total number of points she would earn will not be 1,950. The incorrect answer in choice D could be the result of interchanging the number of hard puzzles and easy puzzles.

Link back to question 5.
Link back to question 6.


[bookmark: _Explanation_for_question_5]Explanation for question 6. (Follow link back to original question.)
Choice B is correct. This equation can be solved using the quadratic formula or factoring. The quadratic formula approach is left as an exercise for students. We will show first how to solve this equation using simple factoring and then will show how to solve it using both the structure of the equation and factoring.

Since [image: ] 7 x equals, 10 x minus 3 x, the given equation can be rewritten as [image: ] 2 x squared plus, open parenthesis, 10 x minus 3 x, close parenthesis, minus 15, equals zero. Regrouping the terms so that the left side of the equation is in the factored form gives [image: ] open parenthesis, 2 x minus 3, close parenthesis, open parenthesis, x plus 5, close parenthesis, equals zero, from which it follows that [image: ] 2 x minus 3 equals zero or [image: ] x plus 5 equals zero. Thus, the quadratic equation has solutions [image: ] three halves and [image: ] negative 5. Since r and s are solutions to the quadratic equation and [image: ] r is greater than s, we can conclude that [image: ] r equals three halves and [image: ] s equals negative 5; therefore, [image: ] r minus s, equals three halves, minus, open parenthesis negative 5 close parenthesis, which equals thirteen halves.

Alternatively: Multiplying the original equation by 2, we can rewrite it in terms of 2 x as follows: [image: ] open parenthesis 2 x close parenthesis, squared, plus 7, open parenthesis 2 x close parenthesis, minus 30, equals zero. Since the two numbers whose sum is [image: ] negative 7 and whose product is [image: ] negative 30 are [image: ] negative 10 and 3, the equation will be factored as [image: ] open parenthesis, 2 x minus 3, close parenthesis, open parenthesis, 2 x plus 10, close parenthesis, equals zero, generating [image: ] three halves and [image: ] negative 5 as solutions. Since r and s are solutions to the quadratic equation and [image: ] r is greater than s, we can conclude that [image: ] r equals three halves and [image: ] s equals negative 5; therefore, [image: ] r minus s, equals three halves, minus, open parenthesis negative 5 close parenthesis, which equals thirteen halves.

Choices A, C, and D could result from calculating the value of expressions given in terms of the solutions r and s, but are not equivalent to the difference [image: ] r minus s of these solutions. For example, [image: ] fifteen halves is the value of [image: ] negative r s, not the value of [image: ] r minus s.

Link back to question 6.
Link back to question 7.


[bookmark: _Explanation_for_question_6]Explanation for question 7. (Follow link back to original question.)
Choice A is correct. If x represents the number of hours spent cutting the lawn, the total fee that Allan charges is [image: ] 8.5 x plus 15 dollars and the total fee that Taylor charges is [image: ] 9.25 x plus 12 dollars. To find all of the values of x for which Taylor’s total fee is greater than Allan’s total fee, we solve the inequality [image: ] 9.25 x plus 12, is greater than 8.5 x plus 15, which simplifies to [image: ] 0.75 x is greater than 3 and so [image: ] x is greater than 4.

Alternatively: Since Taylor’s hourly rate charge is higher than Allan’s, it can be concluded that after a certain amount of hours, Taylor’s total charge will always be greater than Allan’s total charge. Thus the inequality that represents all possible values of x for which this occurs will be of the form [image: ] x is greater than a for some value a. Of the choices given, only [image: ] x is greater than 4 is in this form. Lastly, one can confirm that Taylor and Allan charge the same amount when [image: ] x equals 4. Therefore, choice A is correct.

Choice B is incorrect because Allan’s total charge is greater than Taylor’s total charge when [image: ] x is less than 4. Choice C is incorrect because Allan’s total charge and Taylor’s total charge at [image: ] x equals 4 are exactly the same, and Taylor’s total charge is greater than Allan’s total charge also for values of x greater than 5. Choice D is incorrect because Allan’s total charge is greater than Taylor’s charge when x is less than 3.

Link back to question 7.
Link back to question 8.


[bookmark: _Explanation_for_question_7]Explanation for question 8. (Follow link back to original question.)
Choice D is correct. According to the model, if the average daily temperature is T degrees Fahrenheit, then the number of cups of hot chocolate sold per day in the coffee shop would be [image: ] 456 minus 3 T. If the temperature decreases by 1°F, then the number of cups of hot chocolate sold per day in the coffee shop would be [image: ] 456 minus 3, open parenthesis T minus 1, close parenthesis, which can be rewritten as [image: ] open parenthesis, 456 minus 3 T, close parenthesis, plus 3. Therefore, for every 1°F drop in the average daily temperature, the coffee shop sells three more cups of hot chocolate.

Choices A and B are incorrect because the change in the average daily temperature and the change in the number of cups of hot chocolate have been interchanged. Choice C is incorrect because, according to the model, the higher value of daily temperature corresponds to a lower, not higher, number of cups of hot chocolate sold.

Link back to question 8.
Link back to question 9.


[bookmark: _Explanation_for_question_8]Explanation for question 9. (Follow link back to original question.)
Choice B is correct. Since the truck is traveling at 16 meters per second along the road, the distance it has traveled t seconds after entering the road is 16 t meters. Since the elevation of the road drops 4 meters for every 100 meters along the length of the road, it follows that for 16 t meters along the road, the elevation drops [image: ] the fraction 4 over 100, times 16 t or 0.64 t. Therefore, the elevation of the road at the point where the truck passes t seconds after entering the road is [image: ] 1,300 minus 0.64 t meters. 

Choice A is incorrect because [image: ] the fraction 4 over 100, times t would be the number of meters that the elevation drops t seconds after the truck enters the road if its speed were 1 meter per second. Choice C is incorrect because 4 t meters does not give the number of meters the elevation of the road drops. Choice D is incorrect because the drop rate of 4 meters for every 100 meters along the road is not used.

Link back to question 9.
Link back to question 10.


[bookmark: _Explanation_for_question_9]Explanation for question 10. (Follow link back to original question.)
Choice D is correct. Since [image: ] f of the quantity, x minus 1, end quantity, equals 2 x plus 3 for all values of x, [image: ] f of negative 3 equals, f of the quantity, negative 2 minus 1, end quantity, which equals 2 times negative 2, plus 3 and so the value of [image: ] f of negative 3 is [image: ] negative 1.

Alternatively: [image: ] 2 x plus 3 can be rewritten as [image: ] 2 open parenthesis, x minus 1, close parenthesis, plus 5 and since [image: ] f of the quantity, x minus 1, end quantity, equals 2 open parenthesis, x minus 1, close parenthesis plus 5 for all values of x, it follows that [image: ] f of x equals 2 x plus 5 for all values of x. Substituting [image: ] negative 3 for x in this equation gives [image: ] f of negative 3 equals 2 times negative 3 plus 5, equals negative 1.

Choices A, B, and C are incorrect because f is a function, and there is one and only one value for [image: ], f of negative 3, which as shown above is [image: ]. negative 1. Therefore, neither of the choices, [image: ] negative 7, [image: ] negative 5, or [image: ] negative 3 can be the value of [image: ]. f of negative 3.

Link back to question 10.
[bookmark: _Explanation_for_question_10]Link back to question 11.


[bookmark: _Explanation_for_question_18]Explanation for question 11. (Follow link back to original question.)
Choice C is correct. Using the distributive property to expand the given expression gives [image: ]. s open parenthesis, the fraction s over t, close parenthesis, minus t open parenthesis, the fraction s over t, close parenthesis, equals the fraction s squared over t, end fraction minus s.

Choices A, B, and D are incorrect. In each of these choices, at least one of the products in the expansion is not correct. For example [image: ], s open parenthesis, the fraction s over t, close parenthesis, equals the fraction s squared over t, not [image: ] the fraction s over t, and [image: ], t open parenthesis, the fraction s over t, close parenthesis, equals s, not s t or [image: ] the fraction s over t.

Link back to question 11.
Link back to question 12.


[bookmark: _Explanation_for_question_11]Explanation for question 12. (Follow link back to original question.)
Choice A is correct. If polynomial [image: ] p of x is divisible by x, then x must be a factor of the polynomial, or equivalently, the constant term of the polynomial must be zero. Multiplying out on the right side of the equation gives [image: ] p of x, equals 3 x squared, plus 30 x plus 15, minus 5 x plus 5 k which can be rewritten as [image: ] p of x, equals 3 x squared plus 25 x, plus open parenthesis, 5 k plus 15, close parenthesis. Hence, [image: ], 5 k plus 15 equals zero, and so [image: ] k equals negative 3.

Choices B, C, and D are incorrect because if the value of k were as indicated in those choices, then x would not be a factor of the polynomial [image: ], p of x, and so [image: ] p of x would not be divisible by x.

Link back to question 12.
Link back to question 13.


[bookmark: _Explanation_for_question_12]Explanation for question 13. (Follow link back to original question.)
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Choice D is correct. If the graph of a parabola passes through the point [image: ] negative 1 comma 1, then the ordered pair [image: ] negative 1 comma 1, must satisfy the equation of the parabola. Thus, [image: ] 1 equals a, open parenthesis negative 1 close parenthesis, squared, plus b open parenthesis, negative 1 close parenthesis, plus c, which is equivalent to [image: ] a, minus b plus c, equals 1.

Choices A, B, and C are incorrect and could result from misinterpreting what it means for the point [image: ] negative 1 comma 1, to be on the parabola or from common calculation errors while expressing this fact algebraically.

Link back to question 13.
[bookmark: _Explanation_for_question_13]Link back to question 14.

[bookmark: _Explanation_for_question_17]Explanation for question 14. (Follow link back to original question.)
The correct answer is 300. To solve the given equation for h, first add 6 to both sides of the equation to get [image: ] 30 equals the fraction h over 10. Then multiply both sides of this equation by 10 to yield [image: ] h equals 300.

Link back to question 14.
Link back to question 15.


[bookmark: _Explanation_for_question_14]Explanation for question 15. (Follow link back to original question.)
The correct answer is 2. The equation given can be rewritten as [image: ] 2 a, plus 3 minus 4 a, plus 8 equals 7, which is equivalent to [image: ] negative 2 a, plus 11 equals 7, and so [image: ] a, equals 2.

Link back to question 15.
Link back to question 16.

[bookmark: _Explanation_for_question_15]Explanation for question 16. (Follow link back to original question.)
The correct answer is 9. Multiplying out the given expression gives [image: ] the fraction whose numerator is 4, open parenthesis 9 x squared, close parenthesis, and whose denominator is 4 x squared. Since [image: ] x does not equal zero, dividing both the numerator and the denominator of the fraction by [image: ] 4 x squared simplifies the expression to 9.

Link back to question 16.
Link back to question 17.


[bookmark: _Explanation_for_question_16]Explanation for question 17. (Follow link back to original question.)
The correct answer is 4. If [image: ] x minus 2 is a factor of [image: ] x squared minus b x, plus b, where b is a constant, then [image: ] x squared minus b x, plus b can be written as the product [image: ] open parenthesis x minus 2 close parenthesis, open parenthesis x minus a, close parenthesis for some real number a. Expanding [image: ] open parenthesis x minus 2 close parenthesis, open parenthesis x minus a, close parenthesis gives [image: ] x squared minus 2 x minus a x plus 2 a, which can be rewritten as [image: ]. x squared minus, open parenthesis 2 plus a, close parenthesis, x, plus 2 a. Hence, [image: ] x squared minus, open parenthesis 2 plus a, close parenthesis x, plus 2 a, equals x squared minus b x, plus b is true for all values of x. Consequently, the coefficients of like terms on each side of the equation must be the same: [image: ] 2 plus a, equals, b and [image: ] 2 a equals b. Solving this system gives [image: ] b equals 4.

Alternatively: Since [image: ] x minus 2 is a factor of [image: ] x squared minus b x, plus b and [image: ] open parenthesis x minus 2 close parenthesis, squared, equals x squared minus 4 x plus 4, one can correctly conclude that the value of b is 4.

Link back to question 17.

Stop. This is the end of the answers and explanations for questions 1 through 17.
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