
Question ID d7bf5261

ID: d7bf5261

In the given system of equations,  is a positive constant. The system has exactly one distinct real solution. What is the value of 
?

ID: d7bf5261 Answer
Correct Answer: 14.5, 29/2

Rationale

The correct answer is 29
2 . According to the first equation in the given system, the value of 𝑦 is -1.5. Substituting -1.5 for 𝑦 in the

second equation in the given system yields -1.5 = 𝑥2 + 8𝑥 + 𝑎. Adding 1.5 to both sides of this equation yields
0 = 𝑥2 + 8𝑥 + 𝑎 + 1.5. If the given system has exactly one distinct real solution, it follows that 0 = 𝑥2 + 8𝑥 + 𝑎 + 1.5 has exactly
one distinct real solution. A quadratic equation in the form 0 = 𝑝𝑥2 + 𝑞𝑥 + 𝑟, where 𝑝, 𝑞, and 𝑟 are constants, has exactly one
distinct real solution if and only if the discriminant, 𝑞2 - 4𝑝𝑟, is equal to 0. The equation 0 = 𝑥2 + 8𝑥 + 𝑎 + 1.5 is in this form, where
𝑝 = 1, 𝑞 = 8, and 𝑟 = 𝑎 + 1.5. Therefore, the discriminant of the equation 0 = 𝑥2 + 8𝑥 + 𝑎 + 1.5 is 82 - 41𝑎 + 1.5, or 58 - 4𝑎. Setting
the discriminant equal to 0 to solve for 𝑎 yields 58 - 4𝑎 = 0. Adding 4𝑎 to both sides of this equation yields 58 = 4𝑎. Dividing both
sides of this equation by 4 yields 58

4
= 𝑎, or 29

2
= 𝑎. Therefore, if the given system of equations has exactly one distinct real

solution, the value of 𝑎 is 29
2

. Note that 29/2 and 14.5 are examples of ways to enter a correct answer.

Question Difficulty: Hard

Assessment

PSAT/NMSQT &
PSAT 10

Test

Math

Domain

Advanced Math

Skill

Nonlinear equations
in one variable and
systems of equations
in two variables

Difficulty



Question ID b2fde9d3

ID: b2fde9d3

The solution to the given system of equations is  . What is the value of ?

ID: b2fde9d3 Answer
Correct Answer: -10

Rationale

The correct answer is -10. Adding 𝑦 to both sides of the second equation in the given system yields 20𝑥 + 100 = 𝑦. Substituting
20𝑥 + 100 for 𝑦 in the first equation in the given system yields 𝑥2 + 20𝑥 + 100 + 7 = 7. Subtracting 7 from both sides of this
equation yields 𝑥2 + 20𝑥 + 100 = 0. Factoring the left-hand side of this equation yields 𝑥 + 10𝑥 + 10 = 0, or 𝑥 + 102 = 0. Taking
the square root of both sides of this equation yields 𝑥 + 10 = 0. Subtracting 10 from both sides of this equation yields 𝑥 = - 10.
Therefore, the value of 𝑥 is -10.
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Question ID 8e481921

ID: 8e481921

In the given equation,  is a constant. For which of the following values of  will the equation have more than one real solution?

A. 

B. 

C. 

D. 

ID: 8e481921 Answer
Correct Answer: A

Rationale

Choice A is correct. A quadratic equation of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants, has either no real
solutions, exactly one real solution, or exactly two real solutions. That is, for the given equation to have more than one real
solution, it must have exactly two real solutions. When the value of the discriminant, or 𝑏2 - 4𝑎𝑐, is greater than 0, the given
equation has exactly two real solutions. In the given equation, 64𝑥2 + 𝑏𝑥 + 25 = 0, 𝑎 = 64 and 𝑐 = 25. Therefore, the given
equation has exactly two real solutions when 𝑏2 - 46425 > 0, or 𝑏2 - 6,400 > 0. Adding 6,400 to both sides of this inequality yields
𝑏2 > 6,400. Taking the square root of both sides of 𝑏2 > 6,400 yields two possible inequalities: 𝑏 < - 80 or 𝑏 > 80. Of the choices,
only choice A satisfies 𝑏 < - 80 or 𝑏 > 80.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID f11bc376

ID: f11bc376

In the given equation,  is a positive constant. Which of the following is one of the solutions to the given equation?

A. 

B. 

C. 

D. 

ID: f11bc376 Answer
Correct Answer: D

Rationale

Choice D is correct. If 𝑥2 - 𝑐2 ≤ 0, then neither side of the given equation is defined and there can be no solution. Therefore,

𝑥2 - 𝑐2 > 0. Subtracting  𝑐2

√𝑥2 - 𝑐2  from both sides of the given equation yields 𝑥2

√𝑥2 - 𝑐2 - 𝑐2

√𝑥2 - 𝑐2 = 39, or 𝑥2 - 𝑐2

√𝑥2 - 𝑐2 = 39. Squaring both

sides of this equation yields 𝑥2 - 𝑐2

√𝑥2 - 𝑐2

2
= 392, or 𝑥2 - 𝑐2𝑥2 - 𝑐2

𝑥2 - 𝑐2 = 392. Since 𝑥2 - 𝑐2 is positive and, therefore, nonzero, the expression 
𝑥2 - 𝑐2

𝑥2 - 𝑐2  is defined and equivalent to 1. It follows that the equation 𝑥2 - 𝑐2𝑥2 - 𝑐2

𝑥2 - 𝑐2 = 392 can be rewritten as 𝑥2 - 𝑐2

𝑥2 - 𝑐2 𝑥2 - 𝑐2 = 392, or 
1𝑥2 - 𝑐2 = 392, which is equivalent to 𝑥2 - 𝑐2 = 392. Adding 𝑐2 to both sides of this equation yields 𝑥2 = 𝑐2 + 392. Taking the square
root of both sides of this equation yields two solutions: 𝑥 = √𝑐2 + 392 and 𝑥 = - √𝑐2 + 392. Therefore, of the given choices,
-√𝑐2 + 392 is one of the solutions to the given equation.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.
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Question ID 011b5078

ID: 011b5078

What is the sum of the solutions to the given equation?

ID: 011b5078 Answer
Correct Answer: 10.33, 31/3

Rationale

The correct answer is 31
3 . Subtracting 5𝑥 + 7 from each side of the given equation yields 0 = 15𝑥 - 17𝑥 + 7 - 5𝑥 + 7. Since 5𝑥 + 7 is

a common factor of each of the terms on the right-hand side of this equation, it can be rewritten as 0 = 5𝑥 + 73𝑥 - 17 - 1. This is
equivalent to 0 = 5𝑥 + 73𝑥 - 51 - 1, or 0 = 5𝑥 + 73𝑥 - 52. Dividing both sides of this equation by 5 yields 0 = 𝑥 + 73𝑥 - 52. Since a
product of two factors is equal to 0 if and only if at least one of the factors is 0, either 𝑥 + 7 = 0 or 3𝑥 - 52 = 0. Subtracting 7 from
both sides of the equation 𝑥 + 7 = 0 yields 𝑥 = -7. Adding 52 to both sides of the equation 3𝑥 - 52 = 0 yields 3𝑥 = 52. Dividing
both sides of this equation by 3 yields 𝑥 = 52

3 . Therefore, the solutions to the given equation are -7 and 52
3 . It follows that the sum

of the solutions to the given equation is -7 + 52
3

, which is equivalent to -21
3

+ 52
3

, or 31
3

. Note that 31/3 and 10.33 are examples of
ways to enter a correct answer.
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Question ID 851220ef

ID: 851220ef

The given equation relates the distinct positive real numbers , , and . Which equation correctly expresses  in terms of  and
?

A. 

B. 

C. 

D. 

ID: 851220ef Answer
Correct Answer: C

Rationale

Choice C is correct. Dividing each side of the given equation by 2 yields 14𝑥
14𝑦

= 2√𝑤 + 19
2

, or 𝑥
𝑦

= √𝑤 + 19 . Because it's given that

each of the variables is positive, squaring each side of this equation yields the equivalent equation 𝑥
𝑦

2
= 𝑤 + 19. Subtracting 19

from each side of this equation yields 𝑥
𝑦

2
- 19 = 𝑤, or 𝑤 = 𝑥

𝑦
2

- 19.

Choice A is incorrect. This equation isn't equivalent to the given equation. 

Choice B is incorrect. This equation isn't equivalent to the given equation. 

Choice D is incorrect. This equation isn't equivalent to the given equation. 
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Question ID 91d0c03d

ID: 91d0c03d

What is the positive solution to the given equation?

ID: 91d0c03d Answer
Correct Answer: 9

Rationale

The correct answer is 9. The given equation can be rewritten as 54 - 𝑥 = 25. Dividing each side of this equation by 5 yields 
4 - 𝑥 = 5. By the definition of absolute value, if 4 - 𝑥 = 5, then 4 - 𝑥 = 5 or 4 - 𝑥 = - 5. Subtracting 4 from each side of the equation 
4 - 𝑥 = 5 yields -𝑥 = 1. Dividing each side of this equation by -1 yields 𝑥 = - 1. Similarly, subtracting 4 from each side of the
equation 4 - 𝑥 = - 5 yields -𝑥 = - 9. Dividing each side of this equation by -1 yields 𝑥 = 9. Therefore, since the two solutions to the
given equation are -1 and 9, the positive solution to the given equation is 9.
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Question ID a78f860c

ID: a78f860c

In the given equation,  is a constant. The equation has no real solutions if . What is the least possible value of ?

ID: a78f860c Answer
Correct Answer: 289

Rationale

The correct answer is 289. A quadratic equation of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants, has no real
solutions when the value of the discriminant, 𝑏2 - 4𝑎𝑐, is less than 0. In the given equation, 𝑥2 - 34𝑥 + 𝑐 = 0, 𝑎 = 1 and 𝑏 = - 34.
Therefore, the discriminant of the given equation can be expressed as -342 - 41𝑐, or 1,156 - 4𝑐. It follows that the given equation
has no real solutions when 1,156 - 4𝑐 < 0. Adding 4𝑐 to both sides of this inequality yields 1,156 < 4𝑐. Dividing both sides of this
inequality by 4 yields 289 < 𝑐, or 𝑐 > 289. It's given that the equation 𝑥2 - 34𝑥 + 𝑐 = 0 has no real solutions when 𝑐 > 𝑛. Therefore,
the least possible value of 𝑛 is 289.
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Question ID 840857f0

ID: 840857f0

What is a solution to the given equation?

ID: 840857f0 Answer
Correct Answer: 30, -30

Rationale

The correct answer is either -30 or 30. Adding 7 to each side of the given equation yields 𝑑 - 30𝑑 + 30 = 0. Since a product of two
factors is equal to 0 if and only if at least one of the factors is 0, either 𝑑 - 30 = 0 or 𝑑 + 30 = 0. Adding 30 to each side of the
equation 𝑑 - 30 = 0 yields 𝑑 = 30. Subtracting 30 from each side of the equation 𝑑 + 30 = 0 yields 𝑑 = - 30. Therefore, the
solutions to the given equation are -30 and 30. Note that -30 and 30 are examples of ways to enter a correct answer.
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Question ID 54014ba0

ID: 54014ba0

If , what is the value of ?

ID: 54014ba0 Answer
Correct Answer: 5

Rationale

The correct answer is 5. Dividing each side of the given equation by 3 yields 𝑥2 - 6𝑥 - 5 = 0. Adding 5 to each side of this equation
yields 𝑥2 - 6𝑥 = 5. Therefore, if 3𝑥2 - 18𝑥 - 15 = 0, the value of 𝑥2 - 6𝑥 is 5.
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Question ID fb399cf3

ID: fb399cf3

The given equation relates the numbers  and , where  is not equal to  and . Which equation correctly expresses  in
terms of ?

A. 

B. 

C. 

D. 

ID: fb399cf3 Answer
Correct Answer: D

Rationale

Choice D is correct. To express 𝑛 in terms of 𝑝, the given equation must be solved for 𝑛. Subtracting 9 from both sides of the given
equation yields 𝑝 - 9 = 14

𝑛 . Since 𝑛 is not equal to 0, multiplying both sides of this equation by 𝑛 yields 𝑝 - 9𝑛 = 14. It's given that
𝑝 > 9, which means 𝑝 - 9 is not equal to 0. Therefore, dividing both sides of 𝑝 - 9𝑛 = 14 by 𝑝 - 9 yields 𝑝 - 9𝑛

𝑝 - 9
= 14

𝑝 - 9 , or 𝑛 = 14
𝑝 - 9.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.
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Question ID a4baf8ba

ID: a4baf8ba

What is the negative solution to the given equation?

ID: a4baf8ba Answer
Correct Answer: -3

Rationale

The correct answer is -3. Dividing both sides of the given equation by 38 yields 𝑥2 = 9. Taking the square root of both sides of this
equation yields the solutions 𝑥 = 3 and 𝑥 = - 3. Therefore, the negative solution to the given equation is -3.
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Question ID 39cbb638

ID: 39cbb638

If the given equations are graphed in the xy-plane, at how many points do the graphs of the equations intersect?

A. Exactly one

B. Exactly two

C. Infinitely many

D. Zero

ID: 39cbb638 Answer
Correct Answer: D

Rationale

Choice D is correct. A point 𝑥, 𝑦 is a solution to a system of equations if it lies on the graphs of both equations in the xy-plane. In
other words, a solution to a system of equations is a point 𝑥, 𝑦 at which the graphs intersect. It’s given that the first equation is
𝑦 = 18. Substituting 18 for 𝑦 in the second equation yields 18 = -3𝑥 - 182 + 15. Subtracting 15 from each side of this equation
yields 3 = -3𝑥 - 182. Dividing each side of this equation by -3 yields -1 = 𝑥 - 182. Since the square of a real number is at least 0,
this equation can't have any real solutions. Therefore, the graphs of the equations intersect at zero points.

Alternate approach: The graph of the second equation is a parabola that opens downward and has a vertex at 18, 15. Therefore,
the maximum value of this parabola occurs when 𝑦 = 15. The graph of the first equation is a horizontal line at 18 on the y-axis, or
𝑦 = 18. Since 18 is greater than 15, or the horizontal line is above the vertex of the parabola, the graphs of these equations
intersect at zero points.

Choice A is incorrect. The graph of 𝑦 = 15, not 𝑦 = 18, and the graph of the second equation intersect at exactly one point.

Choice B is incorrect. The graph of any horizontal line such that the value of 𝑦 is less than 15, not greater than 15, and the graph of
the second equation intersect at exactly two points.

Choice C is incorrect and may result from conceptual or calculation errors.
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Question ID bf9cec0d

ID: bf9cec0d

In the given equation,  is a positive integer. The equation has no real solution. What is the greatest possible value of ?

ID: bf9cec0d Answer
Correct Answer: 51

Rationale

The correct answer is 51. A quadratic equation of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants, has no real solution if
and only if its discriminant, -4𝑎𝑐 + 𝑏2, is negative. In the given equation, 𝑎 = - 1 and 𝑐 = - 676. Substituting -1 for 𝑎 and -676 for 𝑐
in this expression yields a discriminant of 𝑏2 - 4-1-676, or 𝑏2 - 2,704. Since this value must be negative, 𝑏2 - 2,704 < 0, or
𝑏2 < 2,704. Taking the positive square root of each side of this inequality yields 𝑏 < 52. Since 𝑏 is a positive integer, and the
greatest integer less than 52 is 51, the greatest possible value of 𝑏 is 51.
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Question ID a66d2c0f

ID: a66d2c0f

In the xy-plane, the graph of the equation  intersects the line  at exactly one point. What is the value
of ?

A. 

B. 

C. 

D. 

ID: a66d2c0f Answer
Correct Answer: C

Rationale

Choice C is correct. In the xy-plane, the graph of the line 𝑦 = 𝑐 is a horizontal line that crosses the y-axis at 𝑦 = 𝑐 and the graph of
the quadratic equation 𝑦 = - 𝑥2 + 9𝑥 - 100 is a parabola. A parabola can intersect a horizontal line at exactly one point only at its
vertex. Therefore, the value of 𝑐 should be equal to the y-coordinate of the vertex of the graph of the given equation. For a
quadratic equation in vertex form, 𝑦 = 𝑎𝑥 - ℎ2 + 𝑘, the vertex of its graph in the xy-plane is ℎ, 𝑘. The given quadratic equation,

𝑦 = - 𝑥2 + 9𝑥 - 100, can be rewritten as 𝑦 = - 𝑥2 - 29
2

𝑥 + 9
2

2
+ 9

2

2
- 100, or 𝑦 = - 𝑥 - 9

2

2
+ -319

4
. Thus, the value of 𝑐 is equal to -319

4
.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID 1c7fa590

ID: 1c7fa590

What is the smallest solution to the given equation?

ID: 1c7fa590 Answer
Correct Answer: -3

Rationale

The correct answer is -3. Squaring both sides of the given equation yields 𝑥 - 22 = 3𝑥 + 34, which can be rewritten as 
𝑥2 - 4𝑥 + 4 = 3𝑥 + 34. Subtracting 3𝑥 and 34 from both sides of this equation yields 𝑥2 - 7𝑥 - 30 = 0. This quadratic equation can
be rewritten as 𝑥 - 10𝑥 + 3 = 0. According to the zero product property, 𝑥 - 10𝑥 + 3 equals zero when either 𝑥 - 10 = 0 or 𝑥 + 3 = 0.
Solving each of these equations for 𝑥 yields 𝑥 = 10 or 𝑥 = - 3. Therefore, the given equation has two solutions, 10 and -3. Of these
two solutions, -3 is the smallest solution to the given equation.
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Question ID c1a53bc9

ID: c1a53bc9

What is the sum of the solutions to the given equation?

A. 

B. 

C. 

D. 

ID: c1a53bc9 Answer
Correct Answer: D

Rationale

Choice D is correct. Adding 10 to each side of the given equation yields 𝑥2 - 40𝑥 = 10. To complete the square, adding 40
2

2
, or 202,

to each side of this equation yields 𝑥2 - 40𝑥 + 202 = 10 + 202, or 𝑥 - 202 = 410. Taking the square root of each side of this
equation yields 𝑥 - 20 = ± √410 . Adding 20 to each side of this equation yields 𝑥 = 20 ± √410 . Therefore, the solutions to the
given equation are 𝑥 = 20 + √410  and 𝑥 = 20 - √410 . The sum of these solutions is 20 + √410 + 20 - √410 , or 40.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.
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Question ID e4c5e586

ID: e4c5e586

In the given equation,  and  are positive constants. The product of the solutions to the given equation is , where  is a
constant. What is the value of ?

A. 

B. 

C. 

D. 

ID: e4c5e586 Answer
Correct Answer: A

Rationale

Choice A is correct. The left-hand side of the given equation is the expression 57𝑥2 + 57𝑏 + 𝑎𝑥 + 𝑎𝑏. Applying the distributive
property to this expression yields 57𝑥2 + 57𝑏𝑥 + 𝑎𝑥 + 𝑎𝑏. Since the first two terms of this expression have a common factor of
57𝑥 and the last two terms of this expression have a common factor of 𝑎, this expression can be rewritten as 57𝑥𝑥 + 𝑏 + 𝑎𝑥 + 𝑏.
Since the two terms of this expression have a common factor of 𝑥 + 𝑏, it can be rewritten as 𝑥 + 𝑏57𝑥 + 𝑎. Therefore, the given
equation can be rewritten as 𝑥 + 𝑏57𝑥 + 𝑎 = 0. By the zero product property, it follows that 𝑥 + 𝑏 = 0 or 57𝑥 + 𝑎 = 0. Subtracting 𝑏
from both sides of the equation 𝑥 + 𝑏 = 0 yields 𝑥 = - 𝑏. Subtracting 𝑎 from both sides of the equation 57𝑥 + 𝑎 = 0 yields
57𝑥 = - 𝑎. Dividing both sides of this equation by 57 yields 𝑥 = -𝑎

57
. Therefore, the solutions to the given equation are -𝑏 and -𝑎

57
. It

follows that the product of the solutions of the given equation is -𝑏 -𝑎
57 , or 𝑎𝑏

57. It’s given that the product of the solutions of the given
equation is 𝑘𝑎𝑏. It follows that 𝑎𝑏

57
= 𝑘𝑎𝑏, which can also be written as 𝑎𝑏 1

57
= 𝑎𝑏𝑘. It’s given that 𝑎 and 𝑏 are positive constants.

Therefore, dividing both sides of the equation 𝑎𝑏 1
57

= 𝑎𝑏𝑘 by 𝑎𝑏 yields 1
57

= 𝑘. Thus, the value of 𝑘 is 1
57

.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID e8c30041

ID: e8c30041

Which of the following is a solution to the given equation?

A. 

B. 

C. 

D. 

ID: e8c30041 Answer
Correct Answer: D

Rationale

Choice D is correct. Adding 40 to both sides of the given equation yields 𝑤2 + 12𝑤 = 40. To complete the square, adding 12
2

2
, or 62

, to both sides of this equation yields 𝑤2 + 12𝑤 + 62 = 40 + 62, or 𝑤 + 62 = 76. Taking the square root of both sides of this
equation yields 𝑤 + 6 = ± √76 , or 𝑤 + 6 = ± 2√19 . Subtracting 6 from both sides of this equation yields 𝑤 = - 6 ± 2√19 .
Therefore, the solutions to the given equation are -6 + 2√19  and -6 - 2√19 . Of these two solutions, only -6 + 2√19  is given as a
choice.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.

Question Difficulty: Hard
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Question ID 90206d7a

ID: 90206d7a

What is the sum of the solutions to the given equation?

ID: 90206d7a Answer
Correct Answer: 29/3, 9.666, 9.667

Rationale

The correct answer is 29
3 . Applying the distributive property to the left-hand side of the given equation, 𝑥𝑥 + 1 - 56, yields

𝑥2 + 𝑥 - 56. Applying the distributive property to the right-hand side of the given equation, 4𝑥𝑥 - 7, yields 4𝑥2 - 28𝑥. Thus, the
equation becomes 𝑥2 + 𝑥 - 56 = 4𝑥2 - 28𝑥. Combining like terms on the left- and right-hand sides of this equation yields
0 = 4𝑥2 - 𝑥2 + -28𝑥 - 𝑥 + 56, or 3𝑥2 - 29𝑥 + 56 = 0. For a quadratic equation in the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are

constants, the quadratic formula gives the solutions to the equation in the form 𝑥 = -𝑏 ± √𝑏2 - 4𝑎𝑐
2𝑎

. Substituting 3 for 𝑎, -29 for 𝑏, and

56 for 𝑐 from the equation 3𝑥2 - 29𝑥 + 56 = 0 into the quadratic formula yields 𝑥 = 29 ± √-292 - 4356
23

, or 𝑥 = 29
6

± 13
6

. It follows that the
solutions to the given equation are 29

6
+ 13

6
 and 29

6
- 13

6
. Adding these two solutions gives the sum of the solutions: 29

6
+ 13

6
+ 29

6
- 13

6
,

which is equivalent to 29
6

+ 29
6 , or 29

3 . Note that 29/3, 9.666, and 9.667 are examples of ways to enter a correct answer.
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Question ID f3665402

ID: f3665402

What is the sum of the solutions to the given equation?

ID: f3665402 Answer
Correct Answer: 18

Rationale

The correct answer is 18. Subtracting 45 from each side of the given equation yields 𝑥 - 9 = 18. By the definition of absolute value,
if 𝑥 - 9 = 18, then 𝑥 - 9 = 18 or 𝑥 - 9 = - 18. Adding 9 to each side of the equation 𝑥 - 9 = 18 yields 𝑥 = 27. Adding 9 to each side of
the equation 𝑥 - 9 = - 18 yields 𝑥 = - 9. Therefore, the solutions to the given equation are 27 and -9, and it follows that the sum of
the solutions to the given equation is 27 + -9, or 18.

Question Difficulty: Hard
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PSAT/NMSQT &
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Nonlinear equations
in one variable and
systems of equations
in two variables
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Question ID 043afcfc

ID: 043afcfc

In the xy-plane, a line with equation  for some constant  intersects a parabola at exactly one point. If the parabola has
equation , what is the value of ?

ID: 043afcfc Answer
Correct Answer: 20.25, 81/4

Rationale

The correct answer is 81
4 . The given linear equation is 2𝑦 = 𝑐. Dividing both sides of this equation by 2 yields 𝑦 = 𝑐

2. Substituting  𝑐
2

for 𝑦 in the equation of the parabola yields 𝑐
2

= - 2𝑥2 + 9𝑥. Adding 2𝑥2 and -9𝑥 to both sides of this equation yields
2𝑥2 - 9𝑥 + 𝑐

2
= 0. Since it’s given that the line and the parabola intersect at exactly one point, the equation 2𝑥2 - 9𝑥 + 𝑐

2
= 0 must

have exactly one solution. An equation of the form 𝐴𝑥2 + 𝐵𝑥 + 𝐶 = 0, where 𝐴, 𝐵, and 𝐶 are constants, has exactly one solution
when the discriminant, 𝐵2 - 4𝐴𝐶, is equal to 0. In the equation 2𝑥2 - 9𝑥 + 𝑐

2
= 0, where 𝐴 = 2, 𝐵 = - 9, and 𝐶 = 𝑐

2
, the discriminant is

-92 - 42 𝑐
2
. Setting the discriminant equal to 0 yields -92 - 42 𝑐

2
= 0, or 81 - 4𝑐 = 0. Adding 4𝑐 to both sides of this equation yields

81 = 4𝑐. Dividing both sides of this equation by 4 yields 𝑐 = 81
4 . Note that 81/4 and 20.25 are examples of ways to enter a correct

answer.
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Question ID b57aa354

ID: b57aa354

In the -plane, a line with equation  intersects a parabola at exactly one point. If the parabola has equation
, where  is a positive constant, what is the value of ?

ID: b57aa354 Answer
Correct Answer: 6

Rationale

The correct answer is 6. It’s given that a line with equation 2𝑦 = 4 . 5 intersects a parabola with equation 𝑦 = - 4𝑥2 + 𝑏𝑥, where 𝑏 is
a positive constant, at exactly one point in the xy-plane. It follows that the system of equations consisting of 2𝑦 = 4 . 5 and 
𝑦 = - 4𝑥2 + 𝑏𝑥 has exactly one solution. Dividing both sides of the equation of the line by 2 yields 𝑦 = 2 . 25. Substituting 2.25 for 𝑦
in the equation of the parabola yields 2 . 25 = - 4𝑥2 + 𝑏𝑥. Adding 4𝑥2 and subtracting 𝑏𝑥 from both sides of this equation yields
4𝑥2 - 𝑏𝑥 + 2 . 25 = 0. A quadratic equation in the form of 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants, has exactly one solution
when the discriminant, 𝑏2 - 4𝑎𝑐, is equal to zero. Substituting 4 for 𝑎 and 2.25 for 𝑐 in the expression 𝑏2 - 4𝑎𝑐 and setting this
expression equal to 0 yields 𝑏2 - 4 ( 4 ) ( 2 . 25 ) = 0, or 𝑏2 - 36 = 0. Adding 36 to each side of this equation yields 𝑏2 = 36. Taking
the square root of each side of this equation yields 𝑏 = ± 6. It’s given that 𝑏 is positive, so the value of 𝑏 is 6.
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Question ID d3042402

ID: d3042402

What is the positive solution to the given equation?

ID: d3042402 Answer
Correct Answer: 4

Rationale

The correct answer is 4. The left-hand side of the given equation can be factored as 7𝑥 + 8𝑥 - 4. Therefore, the given equation,
7𝑥2 - 20𝑥 - 32 = 0, can be written as 7𝑥 + 8𝑥 - 4 = 0. Applying the zero product property to this equation yields 7𝑥 + 8 = 0 and
𝑥 - 4 = 0. Subtracting 8 from both sides of the equation 7𝑥 + 8 = 0 yields 7𝑥 = -8. Dividing both sides of this equation by 7 yields
𝑥 = -8

7. Adding 4 to both sides of the equation 𝑥 - 4 = 0 yields 𝑥 = 4. Therefore, the two solutions to the given equation,
7𝑥2 - 20𝑥 - 32 = 0, are -8

7 and 4. It follows that 4 is the positive solution to the given equation.
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Question ID 50dfcb6a

ID: 50dfcb6a

Which of the following are solutions to the given equation, where  is a constant and ?
I. 

II. 

III. 

A. I and II only

B. I and III only

C. II and III only

D. I, II, and III

ID: 50dfcb6a Answer
Correct Answer: C

Rationale

Choice C is correct. Subtracting the expression 𝑥 - 29 from both sides of the given equation yields 0 = 𝑥 - 𝑎𝑥 - 29 - 𝑥 - 29, which
can be rewritten as 0 = 𝑥 - 𝑎𝑥 - 29 + -1𝑥 - 29. Since the two terms on the right-hand side of this equation have a common factor of
𝑥 - 29, it can be rewritten as 0 = 𝑥 - 29𝑥 - 𝑎 + -1, or 0 = 𝑥 - 29𝑥 - 𝑎 - 1. Since 𝑥 - 𝑎 - 1 is equivalent to 𝑥 - 𝑎 + 1, the equation 
0 = 𝑥 - 29𝑥 - 𝑎 - 1 can be rewritten as 0 = 𝑥 - 29𝑥 - 𝑎 + 1. By the zero product property, it follows that 𝑥 - 29 = 0 or 𝑥 - 𝑎 + 1 = 0.
Adding 29 to both sides of the equation 𝑥 - 29 = 0 yields 𝑥 = 29. Adding 𝑎 + 1 to both sides of the equation 𝑥 - 𝑎 + 1 = 0 yields
𝑥 = 𝑎 + 1. Therefore, the two solutions to the given equation are 29 and 𝑎 + 1. Thus, only 𝑎 + 1 and 29, not 𝑎, are solutions to the
given equation.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID 7046a0da

ID: 7046a0da

The solution to the given system of equations is  . What is the value of ?

A. 

B. 

C. 

D. 

ID: 7046a0da Answer
Correct Answer: B

Rationale

Choice B is correct. Adding 𝑦 to each side of the second equation in the given system of equations yields 8𝑥 + 16 = 𝑦.
Substituting 8𝑥 + 16 for 𝑦 in the first equation yields 𝑥2 + 8𝑥 + 16 + 10 = 10. Subtracting 10 from each side of this equation yields
𝑥2 + 8𝑥 + 16 = 0. This equation can be rewritten as 𝑥 + 42 = 0. Taking the square root of each side of this equation yields
𝑥 + 4 = 0. Subtracting 4 from each side of this equation yields 𝑥 = -4. Therefore, the value of 𝑥 is -4.

Choice A is incorrect. This is the value of 𝑦, not 𝑥.

Choice C is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID 0ccd0652

ID: 0ccd0652

The graphs of the equations in the given system of equations intersect at the point  in the -plane. What is a possible
value of ?

A. 

B. 

C. 

D. 

ID: 0ccd0652 Answer
Correct Answer: A

Rationale

Choice A is correct. It's given that the graphs of the equations in the given system of equations intersect at the point 𝑥, 𝑦.
Therefore, this intersection point is a solution to the given system. The solution can be found by isolating 𝑦 in each equation. The
given equation 8𝑥 + 𝑦 = - 11 can be rewritten to isolate 𝑦 by subtracting 8𝑥 from both sides of the equation, which gives
𝑦 = - 8𝑥 - 11. The given equation 2𝑥2 = 𝑦 + 341 can be rewritten to isolate 𝑦 by subtracting 341 from both sides of the equation,
which gives 2𝑥2 - 341 = 𝑦. With each equation solved for 𝑦, the value of 𝑦 from one equation can be substituted into the other,
which gives 2𝑥2 - 341 = - 8𝑥 - 11. Adding 8𝑥 and 11 to both sides of this equation results in 2𝑥2 + 8𝑥 - 330 = 0. Dividing both
sides of this equation by 2 results in 𝑥2 + 4𝑥 - 165 = 0. This equation can be rewritten by factoring the left-hand side, which yields
𝑥 + 15𝑥 - 11 = 0. By the zero-product property, if 𝑥 + 15𝑥 - 11 = 0, then 𝑥 + 15 = 0, or 𝑥 - 11 = 0. It follows that 𝑥 = - 15, or 𝑥 = 11.
Since only -15 is given as a choice, a possible value of 𝑥 is -15. 

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID 5b205ed2

ID: 5b205ed2

How many distinct real solutions does the given equation have?

A. Exactly one

B. Exactly two

C. Infinitely many

D. Zero

ID: 5b205ed2 Answer
Correct Answer: D

Rationale

Choice D is correct. Any quantity that is positive or negative in value has a positive value when squared. Therefore, the left-hand
side of the given equation is either positive or zero for any value of 𝑥. Since the right-hand side of the given equation is negative,
there is no value of 𝑥 for which the given equation is true. Thus, the number of distinct real solutions for the given equation is zero.

Choices A, B, and C are incorrect and may result from conceptual errors.

Question Difficulty: Hard

Assessment

PSAT/NMSQT &
PSAT 10

Test

Math

Domain

Advanced Math

Skill

Nonlinear equations
in one variable and
systems of equations
in two variables

Difficulty



Question ID 423265ec

ID: 423265ec

One solution to the given equation can be written as , where  is a constant. What is the value of ?

A. 

B. 

C. 

D. 

ID: 423265ec Answer
Correct Answer: B

Rationale

Choice B is correct. Adding 9 to each side of the given equation yields 𝑥2 - 2𝑥 = 9. To complete the square, adding 1 to each side
of this equation yields 𝑥2 - 2𝑥 + 1 = 9 + 1, or 𝑥 - 12 = 10. Taking the square root of each side of this equation yields 𝑥 - 1 = ± √10 .
Adding 1 to each side of this equation yields 𝑥 = 1 ± √10 . Since it's given that one of the solutions to the equation can be written
as 1 + √𝑘 , the value of 𝑘 must be 10.

Alternate approach: It's given that 1 + √𝑘  is a solution to the given equation. It follows that 𝑥 = 1 + √𝑘 . Substituting 1 + √𝑘  for 𝑥
in the given equation yields 1 + √𝑘

2
- 21 + √𝑘 - 9 = 0, or 1 + √𝑘 1 + √𝑘 - 21 + √𝑘 - 9 = 0. Expanding the products on the left-hand

side of this equation yields 1 + 2√𝑘 + 𝑘 - 2 - 2√𝑘 - 9 = 0, or 𝑘 - 10 = 0. Adding 10 to each side of this equation yields 𝑘 = 10.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.

Question Difficulty: Hard

Assessment

PSAT/NMSQT &
PSAT 10

Test

Math

Domain

Advanced Math

Skill

Nonlinear equations
in one variable and
systems of equations
in two variables

Difficulty



Question ID 9c14cee3

ID: 9c14cee3

The given equation relates the positive numbers , , and . Which equation correctly expresses  in terms of  and ?

A. 

B. 

C. 

D. 

ID: 9c14cee3 Answer
Correct Answer: B

Rationale

Choice B is correct. To express 𝑎 in terms of 𝑏 and 𝑥, the given equation can be rewritten such that 𝑎 is isolated on one side of the
equation. Since it’s given that 𝑏 is a positive number, 𝑏 + 9 is not equal to zero. Therefore, dividing both sides of the given equation
by 8𝑏 + 9 yields the equivalent equation 𝑥

8𝑏 + 9
= 𝑎, or 𝑎 = 𝑥

8𝑏 + 9
.

Choice A is incorrect. This equation is equivalent to 𝑥 = 8𝑎 + 𝑏 + 9.

Choice C is incorrect. This equation is equivalent to 𝑥 = 8𝑏 + 9
𝑎 .

Choice D is incorrect. This equation is equivalent to 𝑥 = 𝑎
8𝑏 + 9

.
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Question ID d7706113

ID: d7706113

A solution to the given system of equations is . What is the greatest possible value of ?

A. 

B. 

C. 

D. 

ID: d7706113 Answer
Correct Answer: A

Rationale

Choice A is correct. It's given that 𝑦 = 𝑥 + 9 and 𝑦 = 𝑥2 + 16𝑥 + 63; therefore, it follows that 𝑥 + 9 = 𝑥2 + 16𝑥 + 63. This equation
can be rewritten as 𝑥 + 9 = 𝑥 + 9𝑥 + 7. Subtracting 𝑥 + 9 from both sides of this equation yields 0 = 𝑥 + 9𝑥 + 7 - 𝑥 + 9. This
equation can be rewritten as 0 = 𝑥 + 9𝑥 + 7 - 1, or 0 = 𝑥 + 9𝑥 + 6. By the zero product property, 𝑥 + 9 = 0 or 𝑥 + 6 = 0. Subtracting
9 from both sides of the equation 𝑥 + 9 = 0 yields 𝑥 = - 9. Subtracting 6 from both sides of the equation 𝑥 + 6 = 0 yields 𝑥 = - 6.
Therefore, the given system of equations has solutions, 𝑥, 𝑦, that occur when 𝑥 = - 9 and 𝑥 = - 6. Since -6 is greater than -9, the
greatest possible value of 𝑥 is -6.

Choice B is incorrect. This is the negative of the greatest possible value of 𝑥 when 𝑦 = 0 for the second equation in the given
system of equations.

Choice C is incorrect. This is the value of 𝑦 when 𝑥 = 0 for the first equation in the given system of equations.

Choice D is incorrect. This is the value of 𝑦 when 𝑥 = 0 for the second equation in the given system of equations.
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Question ID 3d8c1891

ID: 3d8c1891

In the given equation,  is a constant. The equation has exactly one solution. What is the value of ?

ID: 3d8c1891 Answer
Correct Answer: -1

Rationale

The correct answer is -1. A quadratic equation in the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants, has exactly one
solution when its discriminant, 𝑏2 - 4𝑎𝑐, is equal to 0. In the given equation, -16𝑥2 - 8𝑥 + 𝑐 = 0, 𝑎 = - 16 and 𝑏 = - 8. Substituting
-16 for 𝑎 and -8 for 𝑏 in 𝑏2 - 4𝑎𝑐 yields -82 - 4-16𝑐, or 64 + 64𝑐. Since the given equation has exactly one solution, 64 + 64𝑐 = 0.
Subtracting 64 from both sides of this equation yields 64𝑐 = - 64. Dividing both sides of this equation by 64 yields 𝑐 = - 1.
Therefore, the value of 𝑐 is -1.
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Question ID 0ac483b4

ID: 0ac483b4

The given equation relates the positive numbers , , and . Which equation correctly expresses  in terms of  and ?

A. 

B. 

C. 

D. 

ID: 0ac483b4 Answer
Correct Answer: D

Rationale

Choice D is correct. It's given that the values of 𝑃, 𝑁, and 𝐶 are positive. Therefore, dividing each side of the given equation by 𝑁
yields 𝑃

𝑁
= 19 - 𝐶. Subtracting 19 from each side of this equation yields 𝑃

𝑁
- 19 = - 𝐶. Dividing each side of this equation by -1

yields 19 - 𝑃
𝑁

= 𝐶, or 𝐶 = 19 - 𝑃
𝑁.

Choice A is incorrect. This equation is equivalent to 𝑃 = 𝑁𝐶 - 19, not 𝑃 = 𝑁19 - 𝐶.

Choice B is incorrect. This equation is equivalent to 𝑃 = 19 - 𝑁𝐶, not 𝑃 = 𝑁19 - 𝐶.

Choice C is incorrect. This equation is equivalent to 𝑃 = 𝑁𝐶 - 19, not 𝑃 = 𝑁19 - 𝐶.
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Question ID 64a7a257

ID: 64a7a257

In the given equation,  is a constant. The equation has exactly one real solution. What is the minimum possible value of ?

ID: 64a7a257 Answer
Correct Answer: 231

Rationale

The correct answer is 231. It's given that √𝑘 - 𝑥 = 58 - 𝑥. Squaring both sides of this equation yields 𝑘 - 𝑥 = ( 58 - 𝑥 ) 2, which is
equivalent to the given equation if 58 - 𝑥 > 0. It follows that if a solution to the equation 𝑘 - 𝑥 = ( 58 - 𝑥 ) 2 satisfies 58 - 𝑥 > 0, then
it's also a solution to the given equation; if not, it's extraneous. The equation 𝑘 - 𝑥 = ( 58 - 𝑥 ) 2 can be rewritten as
𝑘 - 𝑥 = 3,364 - 116𝑥 + 𝑥2. Adding 𝑥 to both sides of this equation yields 𝑘 = 𝑥2 - 115𝑥 + 3,364. Subtracting 𝑘 from both sides of
this equation yields 0 = 𝑥2 - 115𝑥 + ( 3,364 - 𝑘 ) . The number of solutions to a quadratic equation in the form 0 = 𝑎𝑥2 + 𝑏𝑥 + 𝑐,
where 𝑎, 𝑏, and 𝑐 are constants, can be determined by the value of the discriminant, 𝑏2 - 4𝑎𝑐. Substituting -115 for 𝑏, 1 for 𝑎, and
3,364 - 𝑘 for 𝑐 in 𝑏2 - 4𝑎𝑐 yields ( - 115 ) 2 - 4 ( 1 ) ( 3,364 - 𝑘 ) , or 4𝑘 - 231. The equation 0 = 𝑥2 - 115𝑥 + ( 3,364 - 𝑘 )  has exactly
one real solution if the discriminant is equal to zero, or 4𝑘 - 231 = 0. Subtracting 231 from both sides of this equation yields
4𝑘 = 231. Dividing both sides of this equation by 4 yields 𝑘 = 57.75. Therefore, if 𝑘 = 57.75, then the equation
0 = 𝑥2 - 115𝑥 + ( 3,364 - 𝑘 )  has exactly one real solution. Substituting 57.75 for 𝑘 in this equation yields

0 = 𝑥2 - 115𝑥 + ( 3,364 - 57.75 ) , or 0 = 𝑥2 - 115𝑥 + 3,306.25, which is equivalent to 0 = ( 𝑥 - 57.5 ) 2. Taking the square root of
both sides of this equation yields 0 = 𝑥 - 57.5. Adding 57.5 to both sides of this equation yields 57.5 = 𝑥. To check whether this
solution satisfies 58 - 𝑥 > 0, the solution, 57.5, can be substituted for 𝑥 in 58 - 𝑥 > 0, which yields 58 - 57.5 > 0, or 0.5 > 0. Since
0.5 is greater than 0, it follows that if 𝑘 = 57.75, or 4𝑘 = 231, then the given equation has exactly one real solution. If 4𝑘 < 231,
then the discriminant, 4𝑘 - 231, is negative and the given equation has no solutions. Therefore, the minimum possible value of 4𝑘
is 231.
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Question ID 1a4b397c

ID: 1a4b397c

In the given equation,  and  are positive constants. The sum of the solutions to the given equation is , where  is a
constant. What is the value of ?

ID: 1a4b397c Answer
Correct Answer: .0625, 1/16

Rationale

The correct answer is 1
16. Let 𝑝 and 𝑞 represent the solutions to the given equation. Then, the given equation can be rewritten as

64𝑥 - 𝑝𝑥 - 𝑞 = 0, or 64𝑥2 - 64𝑝 + 𝑞 + 𝑝𝑞 = 0. Since this equation is equivalent to the given equation, it follows that
-16𝑎 + 4𝑏 = - 64𝑝 + 𝑞. Dividing both sides of this equation by -64 yields 16𝑎 + 4𝑏

64
= 𝑝 + 𝑞, or 1

16
4𝑎 + 𝑏 = 𝑝 + 𝑞. Therefore, the sum

of the solutions to the given equation, 𝑝 + 𝑞, is equal to 1
16

4𝑎 + 𝑏. Since it's given that the sum of the solutions to the given
equation is 𝑘4𝑎 + 𝑏, where 𝑘 is a constant, it follows that 𝑘 = 1

16. Note that 1/16, .0625, 0.062, and 0.063 are examples of ways to
enter a correct answer.

Alternate approach: The given equation can be rewritten as 64𝑥2 - 44𝑎 + 𝑏𝑥 + 𝑎𝑏 = 0, where 𝑎 and 𝑏 are positive constants.
Dividing both sides of this equation by 4 yields 16𝑥2 - 4𝑎 + 𝑏𝑥 + 𝑎𝑏

4
= 0. The solutions for a quadratic equation in the form

𝐴𝑥2 + 𝐵𝑥 + 𝐶 = 0, where 𝐴, 𝐵, and 𝐶 are constants, can be calculated using the quadratic formula, 𝑥 = -𝐵 + √𝐵2 - 4𝐴𝐶
2𝐴

 and

𝑥 = -𝐵 - √𝐵2 - 4𝐴𝐶
2𝐴

. It follows that the sum of the solutions to a quadratic equation in the form 𝐴𝑥2 + 𝐵𝑥 + 𝐶 = 0 is
-𝐵 + √𝐵2 - 4𝐴𝐶

2𝐴
+ -𝐵 - √𝐵2 - 4𝐴𝐶

2𝐴
, which can be rewritten as -𝐵 + - 𝐵 + √𝐵2 - 4𝐴𝐶 - √𝐵2 - 4𝐴𝐶

2𝐴
, which is equivalent to -2𝐵

2𝐴
, or -𝐵

𝐴
. In the equation

16𝑥2 - 4𝑎 + 𝑏𝑥 + 𝑎𝑏
4

= 0, 𝐴 = 16, 𝐵 = - 4𝑎 + 𝑏, and 𝐶 = 𝑎𝑏
4

. Substituting 16 for 𝐴 and -4𝑎 + 𝑏 for 𝐵 in -𝐵
𝐴

 yields --4𝑎 + 𝑏
16

, which can be
rewritten as  1

16
4𝑎 + 𝑏. Thus, the sum of the solutions to the given equation is 1

16
4𝑎 + 𝑏. Since it's given that the sum of the

solutions to the given equation is 𝑘4𝑎 + 𝑏, where 𝑘 is a constant, it follows that 𝑘 = 1
16. 

Question Difficulty: Hard

Assessment

PSAT/NMSQT &
PSAT 10

Test

Math

Domain

Advanced Math

Skill

Nonlinear equations
in one variable and
systems of equations
in two variables

Difficulty



Question ID dbb15274

ID: dbb15274

In the given equation,  is a constant. The equation has exactly one solution. What is the value of ?

A. 

B. 

C. 

D. 

ID: dbb15274 Answer
Correct Answer: C

Rationale

Choice C is correct. It's given that the equation -9𝑥2 + 30𝑥 + 𝑐 = 0 has exactly one solution. A quadratic equation of the form
𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 has exactly one solution if and only if its discriminant, -4𝑎𝑐 + 𝑏2, is equal to zero. It follows that for the given
equation, 𝑎 = - 9 and 𝑏 = 30. Substituting -9 for 𝑎 and 30 for 𝑏 into 𝑏2 - 4𝑎𝑐  yields 302 - 4-9𝑐, or 900 + 36𝑐. Since the discriminant
must equal zero, 900 + 36𝑐 = 0. Subtracting 36𝑐 from both sides of this equation yields 900 = -36𝑐. Dividing each side of this
equation by -36 yields -25 = 𝑐. Therefore, the value of 𝑐 is -25. 

Choice A is incorrect. If the value of 𝑐 is 3, this would yield a discriminant that is greater than zero. Therefore, the given equation
would have two solutions, rather than exactly one solution.

Choice B is incorrect. If the value of 𝑐 is 0, this would yield a discriminant that is greater than zero. Therefore, the given equation
would have two solutions, rather than exactly one solution.

Choice D is incorrect. If the value of 𝑐 is -53, this would yield a discriminant that is less than zero. Therefore, the given equation
would have no real solutions, rather than exactly one solution.
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Question ID b30bb27f

ID: b30bb27f

The given equation relates the distinct positive numbers , , and . Which equation correctly expresses  in terms of  and
?

A. 

B. 

C. 

D. 

ID: b30bb27f Answer
Correct Answer: A

Rationale

Choice A is correct. To express 4𝑗 + 9 in terms of 𝑝 and 𝑘, the given equation must be solved for 4𝑗 + 9. Since it's given that 𝑗 is a
positive number, 4𝑗 + 9 is not equal to zero. Therefore, multiplying both sides of the given equation by 4𝑗 + 9 yields the equivalent
equation 𝑝4𝑗 + 9 = 𝑘. Since it's given that 𝑝 is a positive number, 𝑝 is not equal to zero. Therefore, dividing each side of the
equation 𝑝4𝑗 + 9 = 𝑘 by 𝑝 yields the equivalent equation 4𝑗 + 9 = 𝑘

𝑝.

Choice B is incorrect. This equation is equivalent to 𝑝 = 4𝑗 + 9
𝑘

.

Choice C is incorrect. This equation is equivalent to 𝑝 = 𝑘 - 4𝑗 - 9.

Choice D is incorrect. This equation is equivalent to 𝑝 = 𝑘4𝑗 + 9.
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Question ID 707185e0

ID: 707185e0

The solutions to  are  and , where . The solutions to  are  and , where . The
solutions to , where  is a constant, are  and . What is the value of ?

ID: 707185e0 Answer
Correct Answer: 31

Rationale

The correct answer is 31. Subtracting 7 from both sides of the equation 𝑥2 + 6𝑥 + 7 = 0 yields 𝑥2 + 6𝑥 = -7. To complete the

square, adding 6
2

2
, or 32, to both sides of this equation yields 𝑥2 + 6𝑥 + 32 = - 7 + 32, or 𝑥 + 32 = 2. Taking the square root of both

sides of this equation yields 𝑥 + 3 = ± √2 . Subtracting 3 from both sides of this equation yields 𝑥 = - 3 ± √2 . Therefore, the
solutions 𝑟 and 𝑠 to the equation 𝑥2 + 6𝑥 + 7 = 0 are -3 - √2  and -3 + √2 . Since 𝑟 < 𝑠, it follows that 𝑟 = - 3 - √2  and 𝑠 = - 3 + √2 .

Subtracting 8 from both sides of the equation 𝑥2 + 8𝑥 + 8 = 0 yields 𝑥2 + 8𝑥 = -8. To complete the square, adding 8
2

2
, or 42, to

both sides of this equation yields 𝑥2 + 8𝑥 + 42 = - 8 + 42, or 𝑥 + 42 = 8. Taking the square root of both sides of this equation
yields 𝑥 + 4 = ± √8 , or 𝑥 + 4 = ± 2√2 . Subtracting 4 from both sides of this equation yields 𝑥 = - 4 ± 2√2 . Therefore, the
solutions 𝑡 and 𝑢 to the equation 𝑥2 + 8𝑥 + 8 = 0 are -4 - 2√2  and -4 + 2√2 . Since 𝑡 < 𝑢, it follows that 𝑡 = - 4 - 2√2  and 
𝑢 = - 4 + 2√2 . It's given that the solutions to 𝑥2 + 14𝑥 + 𝑐 = 0, where 𝑐 is a constant, are 𝑟 + 𝑡 and 𝑠 + 𝑢. It follows that this
equation can be written as 𝑥 - 𝑟 + 𝑡𝑥 - 𝑠 + 𝑢 = 0, which is equivalent to 𝑥2 - 𝑟 + 𝑡 + 𝑠 + 𝑢𝑥 + 𝑟 + 𝑡𝑠 + 𝑢 = 0. Therefore, the value of 𝑐
is 𝑟 + 𝑡𝑠 + 𝑢. Substituting -3 - √2  for 𝑟, -4 - 2√2  for 𝑡, -3 + √2  for 𝑠, and -4 + 2√2  for 𝑢 in this equation yields 
-3 - √2 + -4 - 2√2 -3 + √2 + -4 + 2√2 , which is equivalent to -7 - 3√2 -7 + 3√2 , or -7-7 - 3√2 3√2 , which is equivalent to 49 - 18, or
31. Therefore, the value of 𝑐 is 31.
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Question ID 9a614311

ID: 9a614311

In the given system of equations,  is a constant. The graphs of the equations in the given system intersect at exactly one point,
, in the xy-plane. What is the value of ?

A. 

B. 

C. 

D. 

ID: 9a614311 Answer
Correct Answer: C

Rationale

Choice C is correct. It's given that the graphs of the equations in the given system intersect at exactly one point, 𝑥, 𝑦, in the xy-
plane. Therefore, 𝑥, 𝑦 is the only solution to the given system of equations. The given system of equations can be solved by
subtracting the second equation, 𝑦 = 3𝑥 + 𝑎, from the first equation, 𝑦 = 2𝑥2 - 21𝑥 + 64. This yields 𝑦 - 𝑦 = 2𝑥2 - 21𝑥 + 64 - 3𝑥 + 𝑎,
or 0 = 2𝑥2 - 24𝑥 + 64 - 𝑎. Since the given system has only one solution, this equation has only one solution. A quadratic equation
in the form 𝑟𝑥2 + 𝑠𝑥 + 𝑡 = 0, where 𝑟, 𝑠, and 𝑡 are constants, has one solution if and only if the discriminant, 𝑠2 - 4𝑟𝑡, is equal to
zero. Substituting 2 for 𝑟, -24 for 𝑠, and -𝑎 + 64 for 𝑡 in the expression 𝑠2 - 4𝑟𝑡 yields -242 - 4264 - 𝑎. Setting this expression equal
to zero yields -242 - 4264 - 𝑎 = 0, or 8𝑎 + 64 = 0. Subtracting 64 from both sides of this equation yields 8𝑎 = - 64. Dividing both
sides of this equation by 8 yields 𝑎 = - 8. Substituting -8 for 𝑎 in the equation 0 = 2𝑥2 - 24𝑥 + 64 - 𝑎 yields 0 = 2𝑥2 - 24𝑥 + 64 + 8,
or 0 = 2𝑥2 - 24𝑥 + 72. Factoring 2 from the right-hand side of this equation yields 0 = 2𝑥2 - 12𝑥 + 36. Dividing both sides of this
equation by 2 yields 0 = 𝑥2 - 12𝑥 + 36, which is equivalent to 0 = 𝑥 - 6𝑥 - 6, or 0 = 𝑥 - 62. Taking the square root of both sides of
this equation yields 0 = 𝑥 - 6. Adding 6 to both sides of this equation yields 𝑥 = 6. 

Choice A is incorrect. This is the value of 𝑎, not 𝑥.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice D is incorrect and may result from conceptual or calculation errors.
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Question ID 5108645e

ID: 5108645e

How many distinct real solutions does the given equation have?

A. Exactly one

B. Exactly two

C. Infinitely many

D. Zero

ID: 5108645e Answer
Correct Answer: D

Rationale

Choice D is correct. The number of solutions of a quadratic equation of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants,
can be determined by the value of the discriminant, 𝑏2 - 4𝑎𝑐. If the value of the discriminant is positive, then the quadratic
equation has exactly two distinct real solutions. If the value of the discriminant is equal to zero, then the quadratic equation has
exactly one real solution. If the value of the discriminant is negative, then the quadratic equation has zero real solutions. In the
given equation, 5𝑥2 + 10𝑥 + 16 = 0, 𝑎 =   5, 𝑏 = 10, and 𝑐 = 16. Substituting these values for 𝑎, 𝑏, and 𝑐 in 𝑏2 - 4𝑎𝑐 yields
102 - 4516, or -220. Since the value of its discriminant is negative, the given equation has zero real solutions. Therefore, the
number of distinct real solutions the given equation has is zero.

Choice A is incorrect and may result from conceptual or calculation errors.

Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect and may result from conceptual or calculation errors.
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Question ID 160f2a35

ID: 160f2a35

Which quadratic equation has no real solutions?

A. 

B. 

C. 

D. 

ID: 160f2a35 Answer
Correct Answer: D

Rationale

Choice D is correct. The number of solutions to a quadratic equation in the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants,
can be determined by the value of the discriminant, 𝑏2 - 4𝑎𝑐. If the value of the discriminant is greater than zero, then the quadratic
equation has two distinct real solutions. If the value of the discriminant is equal to zero, then the quadratic equation has exactly
one real solution. If the value of the discriminant is less than zero, then the quadratic equation has no real solutions. For the
quadratic equation in choice D, 5𝑥2 - 14𝑥 + 49 = 0, 𝑎 = 5, 𝑏 = - 14, and 𝑐 = 49. Substituting 5 for 𝑎, -14 for 𝑏, and 49 for 𝑐 in 
𝑏2 - 4𝑎𝑐 yields -142 - 4549, or -784. Since -784 is less than zero, it follows that the quadratic equation 5𝑥2 - 14𝑥 + 49 = 0 has no
real solutions.

Choice A is incorrect. The value of the discriminant for this quadratic equation is 392. Since 392 is greater than zero, it follows
that this quadratic equation has two real solutions.

Choice B is incorrect. The value of the discriminant for this quadratic equation is 0. Since zero is equal to zero, it follows that this
quadratic equation has exactly one real solution.

Choice C is incorrect. The value of the discriminant for this quadratic equation is 1,176. Since 1,176 is greater than zero, it follows
that this quadratic equation has two real solutions.
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Question ID 46b433ae

ID: 46b433ae

In the given equation,  is an integer constant. If the equation has no real solution, what is the least possible value of ?

ID: 46b433ae Answer
Correct Answer: 50

Rationale

The correct answer is 50. An equation of the form 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, where 𝑎, 𝑏, and 𝑐 are constants, has no real solutions if and
only if its discriminant, 𝑏2 - 4𝑎𝑐, is negative. Applying the distributive property to the left-hand side of the equation 𝑥𝑘𝑥 - 56 = - 16
yields 𝑘𝑥2 - 56𝑥 = - 16. Adding 16 to each side of this equation yields 𝑘𝑥2 - 56𝑥 + 16 = 0. Substituting 𝑘 for 𝑎, -56 for 𝑏, and 16 for
𝑐 in 𝑏2 - 4𝑎𝑐 yields a discriminant of -562 - 4𝑘16, or 3,136 - 64𝑘. If the given equation has no real solution, it follows that the value
of 3,136 - 64𝑘 must be negative. Therefore, 3,136 - 64𝑘 < 0. Adding 64𝑘 to both sides of this inequality yields 3,136 < 64𝑘.
Dividing both sides of this inequality by 64 yields 49 < 𝑘, or 𝑘 > 49. Since it's given that 𝑘 is an integer, the least possible value of
𝑘 is 50. 
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