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Question ID e117d3b8 

Assessment Test Domain 

SAT Math Advanced Math

ID: e117d3b8 

If a and c are positive numbers, which of the following is

equivalent to ../(a+c)3 •✓ a+c
? 

A. a+c

C. a2+2ac+c2

D. a2c2

ID: e117d3b8 Answer 

Correct Answer:

Rationale

Skill Difficulty 

Equivalent 
expressions

Choice C is correct. Using the property that Jx ./y = ./xy for positive numbers x and y, with x = (a + c)3 and y = a+ c, it follows

that .J (a+c)3 
·Ja+c =..J (a+c)4

. By rewriting (a+ c)4 as ((a+ c)2)2, it is possible to simplify the square root expression as

follows:../ ((a+c)2)2 
= (a+c)2 

= a2+2ac+c2.

Choice A is incorrect and may be the result of,/ (a+c)
3 

+✓ (a+c). Choice B is incorrect and may be the result of incorrectly

rewriting (a + c)2 as a2 + c2. Choice D is incorrect and may be the result of incorrectly applying properties of exponents.

Question Difficulty: 

Hard
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Question ID c81 b6c57 

Assessment Test Domain Skill 

SAT Math Advanced Math Equivalent 
expressions 

ID: c81 b6c57 

In the expression 3(2x2 
+px +8)-16x(p +4), pis a constant. This expression is

equivalent to the expression 6x
2

-155x + 24. What is the value of p ?

A. -3

B. 7

C. 13

D. 155

ID: c81 b6c57 Answer 

Correct Answer: 

B 

Rationale 

Difficulty 

Choice B is correct. Using the distributive property, the first given expression can be rewritten as 6x2 + 3px + 24 - 16px - 64x + 24,
and then rewritten as 6x2 + (3p - 16p - 64)x + 24. Since the expression 6x2 + (3p - 16p - 64)x + 24 is equivalent to 6x2 - 155x + 
24, the coefficients of the. x terms from each expression are equivalent to each other; thus 3p - 16p - 64 = -155. Combining like 
terms gives -13p - 64 = -155. Adding 64 to both sides of the equation gives -13p = -71. Dividing both sides of the equation by 
-13 yields p = 7.

Choice A is incorrect. If p = -3, then the first expression would be equivalent to 6x2 - 25x + 24. Choice C is incorrect. If p = 13, then 
the first expression would be equivalent to 6x2 - 233x + 24. Choice D is incorrect. If p = 155, then the first expression would be 
equivalent to 6x2 - 2,079x + 24. 

Question Difficulty: 

Hard 
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Question ID ea6d05bb 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Equivalent 
expressions 

ID: ea6d05bb 

The expression (3x - 23)(19x + 6) is equivalent to the expression ax2 +bx+ c, where a, b, and care �onstants. What rs the 
value of b? 

I 
ID: ea6d05bb Answer 

Correct Answer: 

-419

Rationale 

The correct answer rs -419. It's given that the expression (3x - 23)(19x + 6) is equivalent to the expression ax2 +bx+ c, where a, b, 

and care constants. Applying the distributive property to the given expression, (3x - 23)(19x + 6), yields 
(3x)(19x) + (3x)(6) - (23)(19x) - (23)(6), which can be rewritten as 57x2 

+ 18x - 437x - 138. Combining like terms yields 
57x2 -419x - 138. Since this expression is equivalent to ax2 +bx+ c, it follows that the value of b rs -419.

Question Difficulty: 

Hard 
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Question ID a0b4103e 

Assessment Test Domain 

SAT Math Advanced Math 

ID:a0b4103e 

1 1 
. -x2-2 . -{x-k)(x +k) The expression 3 can be rewntten as 3 , where k Is a

positive constant. What is the value of k ? 

A. 2

B. 6

C . ./2 

D . ./6 

ID: a0b4103e Answer 
CorTect Answer. 

D 

Rationale 

Skill Difficulty 

Equivalent 
expressions 

1 1 
Choice Dis correct Factoring out the coefficient 3, the given expression can be rewritten as 3Cx2 -5). The expression x2-6

can be approached as a difference of squares and rewritten as Cx-.JID(x +./ID. Therefore, k must be ../6.

1 

Choice A is incorrect If k were 2. then the expression given would be rewritten as 3(x-2)(x + 2), which is equivalent to
1 4 1 

-x:2-- -x2-23 3. not 3 

Choice Bis incorrect This may result from incorrectly factoring the expression and finding Cx-6)(x +6) as the factored fom, of 
1 

the expression. Choice C is incorrect This may result from incorrectly distributing the 3 and rewriting the expression as 
1 -<x2-2l
3 

Question Difficulty: 
Hard 
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Question ID 161126cf 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 161126cf 

f(x) = (1.84){ 
The function / is defined by the given equation. The equation can be rewritten as / ( x) = ( 1 + foo) z. where p is a constant 
Which of the following is closest to the value of p?

A. 16

8. 21

C. 46

D. 96

ID: 161126cf Answer 

Correct Answer. 
A 

Rationale 

Choice A is correct. The equation J(x) = (l.84)f can be rewritten :s .f.x) = (l.84)<¼JCx>, which is equivalent to J(z) = ( 1.s.J r. or
approximately J(x) = (l.16467t. Since it's given that M = (1.84)4 can be rewritten as J(z) = (1 +-rao)x . where pis a constant. it 
follows that I + TW is approximately equal to 1.16467. Therefore, 

1
� is approximately equal to 0.16467. It follows that the value of 

pis approximately equal to 16.467. Of the given choices, 16 is closest to the value of p.

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. 

Question Difficulty: 
Hard 
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Question ID ad038c19 

Assessment 

SAT 

ID:ad038c19 

Whlch of the following is 

( b 
)

2
a+-

equivalent to 2 ? 

b2
a2+-

B. 4

ab b2
a2+-+-

c. 2 2 

Test 

Math 

ID: ad038c19 Answer 
Correct Answer: 

Rationale 

Domain Skill Difficulty 

Advanced Math Equivalent 
expressions 

Choice Dis correct. The expression ( 
a+ � r can be rewritten as ( 

a+ �)(a+ �). Using the distributive property, the

a+- a+- =a2+-+-+- a2+ab+-
( 

b 
)( 

b ) ab ab b2 b2 

expression yields 2 2 2 2 4 . Combining like terms gives 4 

Choices A. B, and C are incorrect and may result from errors using the distributive property on the given expression or combining 
like terms. 

Question Difficulty: 
Hard 
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Question ID 5355c0ef 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Equivalent 
expressions 

ID: 5355c0ef 

0.36x2 
+ 0.63x + 1.17 

The given expression can be rewritten as a( 4x2 + 7x + 13), where a is a constant. What is the value of a? 

ID: 5355c0ef Answer 

Correct Answer: 
.09, 9/100 

Rationale 

The correct answer is .09. It's given that the expression 0.36x2 
+ 0.63x + 1.17 can be rewritten as a(4x2 

+ 7x + 13). Applying the 
distributive property to the expression a(4x2 

+ 7x + 13) yields 4ax2 
+ 7ax + 13a. Therefore, 0.36x2 

+ 0.63x + 1.17 can be rewritten 
as 4ax2 

+ 7ax + 13a. It follows that in the expressions 0.36x2 + 0.63x + 1.17 and 4ax2 
+ 7ax + 13a, the coefficients of x2 are 

equivalent, the coefficients of x are equivalent, and the constant terms are equivalent. Therefore, 0.36 = 4a, 0.63 = 7a, and 
l.17 = 13a. Solving any of these equations for a yields the value of a. Dividing both sides of the equation 0.36 = 4a by 4 yields
0.09 = a. Therefore, the value of a is 0.09. Note that .09 and 9/100 are examples of ways to enter a correct answer.

Question Difficulty: 
Hard 
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Question ID f89e1 d6f 

Assessment Test Domain 

SAT Math Advanced Math 

ID: f89e1 d6f 

If a= c + d, which of the following is equivalent to the 

expression x2-c2-2cd-d2? 

A. (x+a)2 

B. (x-a)2

c. (x+a)(K-a)

ID: f89e1 d6f Answer 

Correct Answer: 

C 

Rationale 

Skill Difficulty 

Equivalent 
.

expressions 

Choice C is correct. Factoring -1 from the second, third, and fourth terms gives x2 - c2 - 2cd - d2 = x2 - (c2 + 2cd + d2). The 
expression c2 + 2cd + d2 is the expanded form of a perfect square: c2 + 2cd + d2 = (c + d}2. Therefore. x2 - (c2 + 2cd + d2) = x2 -
(c + d)2. Since a= c + d, x2 - (c + d)2 = x2 - a2. Finally, because x2 - a2 is the difference of squares, it can be expanded as x2 - a2 

= (x + a)(x - a). 

Choices A and Bare incorrect and may be the result of making an error in factoring the difference of squares x2 - a2. Choice Dis 
incorrect and may be the result of incorrectly combining terms. 

Question Difficulty: 

Hard 
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Question ID 371 cbf6b 

Assessment Test Domain 

SAT Math Advanced Math 

I 
ID: 371 cbf6b 

(ax+ 3)(5x2-bx +4) = 2ox3-9x2 -2x + 12 

The equation above is true for all x, where a and b are 
constants. What is the value of ab ? 

A. 18

8. 20

C. 24

D. 40

ID: 371 cbf 6b Answer 

Correct Answer: 

C 
Rationale 

Skill Difficulty 

Equivalent 
expressions 

Choice C is correct. If the equation is true for all x, then the expressions on both sides of the equation will be equivalent. 
Multiplying the polynomials on the left-hand side of the equation gives 5ax3-abx2+4ax+ 15x2-3bx + 12. On the right-hand 

side of the equation, the only X
2
-term is -9x2. Since the expressions on both sides of the equation are equivalent, it follows that 

-abx2 + 15x2 = -9x2, which can be rewritten as (-ab+ 15)x2 = -9x2. Therefore, -ab+ 15 = -9, which gives ab= 24. 

2 
Choice A Is Incorrect. If ab = 18, then the coefficient of X on the left-hand side of the equation would be -18 + 15 = -3, which 

2 2 
doesn't equal the coefficient of X , -9, on the right-hand side. Choice B is incorrect. If ab = 20. then the coefficient of X on the 

left-hand side of the equation would be -20 + 15 = -5, which doesn't equal the coefficient of X , -9, on the right-hand side. 

Choice D is Incorrect. If ab = 40. then the coefficient of x2 on the left-hand side of the equation would be -40 + 15 = -25, 

which doesn't equal the coefficient of X2, -9, on the right-hand side. 

Question Difficulty: 

Hard 
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Question ID 12e 7faf 8 

Assessment Test Domain 

SAT Math Advanced Math 

ID: 12e7faf8 

x2+6x-7 d ----=ax+ 

The equation x+ 7 Is true for all x.,. -1, where a and d

are Integers. What Is the value of a+ d?

A -6 

B. -1

C. 0

D. 1

ID: 12e7faf8 Answer 

Correct Answer. 

C 

Rationale 

Skill Difficulty 

Equivalent 
expressions 

Choice c Is correct. Since the expression x2 + 6x-7 can be factored as (x + 7)(x -1), the given equation can be rewritten as 

(x+ 7)(x-1) 
= ax+d 

(x+ 7)(x-1) 

x + 7 . Since x � -1, x + 7 is also not equal to 0, so both the numerator and denominator of X + 7

can be divided by x + 7. This gives x-1 = ax+ d. Equating the coefficient of x on each side of the equation gives a= 1-

Equating the constant terms gives d = -1. The sum is 1 + ( -1) = O. 

Choice A is incorrect and may result from Incorrectly simplifying the equation. Choices B and D are incorrect. They are the values 
of d and a, respectively, not a+d.

Question Difficulty: 
Hard 
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Question ID 34847f8a 

Assessment Test 

SAT Math 

ID: 34847f8a 

2 3 rx+t 
-- +-- = --:,----,,...,.....-.,-
x-2 x+5 CK-2)(x+S) 

Domain 

Advanced Math 

The equation above is true for all x > 2. where rand tare positive

constants. What is the value of rt? 

A. -20

B. 15

C. 20

D. 60

ID: 34847f8a Answer 

Correct Answer: 

C 

Rationale 

Skill Difficulty 

Equivalent 
expressions 

Choice C is correct. To express the sum of the two rational expressions on the left-hand side of the equation as the single rational 

expression on the right-hand side of the equation, the expressions on the left-hand side must have the same denominator. 

x+5 2(x+5) x-2 
Multiplying the first expression by x-5 results in (x-2)(x+5), and multiplying the second expression by x-2 results in 

3(x-2) 2(x+5) 3(x-2) rx+t
-----+-----=-----

(x-2)(x+5), so the given equation can be rewritten as (x-2)(x+5) (x-2)(x+5) (x-2)(x+5), or 

2x+10 3x-6 rx+t 
-----+-----=-----
(x -2)(x + 5) (x -2)(x + 5) (x-2)(x + 5) . Since the two rational expressions on the left-hand side of the equation have 

the same denominator as the rational expression on the right-hand side of the equation, it follows that 

(2x +10}+(3x-6) = rx+t. Combining like terms on the left-hand side yields 5x+4 =rx+t, so it follows that r=5 and t =4. 

Therefore, the value of ,tis (5)(4) = 20. 

Choice A is incorrect and may result from an error when determining the sign of either r or t. Choice B is incorrect and may result 

2(x+5) 3(x-2) rx+t 
--'----'---+--'--�-=-----

from not distributing the 2 and 3 to their respective terms in (x-2)(x +5) (x-2)(x +5) {x-2)(x+5) . Choice D Is 

incorrect and may result from a calculation error. 
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Question ID 137cc6fd 

Assessment Test Domain Skill 

SAT Math Advanced Math Equivalent 
expressions

ID: 137cc6fd 

{/mn(�)
2 

For what value of x Is the given expression equivalent to (70n)30z , where n > 1?

ID: 137cc6fd Answer 

Correct Answer: 
.0177, .0178, 4/225 

Rationale 

Difficulty 

The correct answer is tis· An expression of the form {/1• where k is an integer greater than 1 and a � 0, is equivalent to at. 

Therefore, the given expression, where n > 1, is equivalent to (70n)!((70n)t r. Applying properties of exponents, this expression 

can be rewritten as (70n)! (70nf 2, or (70n)! (70n)l, which can be rewritten as (70n)! + ½, or (70n)ft. It's given that the expression

lfron( {fm,l is equivalent to (70n)30,.., where n > l. It follows that (70n)B is equivalent to (70n)3°x . Therefore, 185 = 30x. Dividing
both sides of this equation by 30 yields 

4
�0 = x, orris= x. Thus, the value of x for which the given expression is equivalent to 

(70n)30x , where n > I, is rz:s· Note that 4/225, .0177, .0178, 0.017, and 0.018 are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID d8789a4c 

Assessment Test Domain Skill 

SAT Math Advanced Math Equivalent 
expressions 

ID:d8789a4c 

In the expression above, b and c are positive integers. If the expression is equivalent to 
x + b and x" b, which of the following could be the value of c?

A. 4

8. 6

C. 8

0. 10

ID: d8789a4c Answer 

Correct Answer: 

Rationale 

Difficulty 

x2 -c 
---=x+b 

Choice A ls correct. If the given expression Is equivalent to x+b, then X-b , where x isn't equal to b. Multiplying both 

sides of this equation by x -b yields x2-c = (x + b)(x-b). Since the right-hand side of this equation Is In factored form for the 

difference of squares, the value of c must be a perfect square. Only choice A gives a perfect square for the value of c. 

Choices 8, C, and D are incorrect. None of these values of c produces a difference of squares. For example, when 6 is substituted 
x2-6 

for c In the given expression, the result Is x-b . The expression x2-6 can't be factored with integer values, and therefore 

x
2 -6

x-b Isn't equivalent to x + b. 

Question Difficulty: 
Hard 
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Question ID 40c09d66 

Assessment Test 

SAT Math 

ID: 40c09d66 

/x5 .£. 
--=x

b 

If 'J./x4 for all positive values of x,

a 

what is the value of b ? 

ID: 40c09d66 Answer 

Rationale 

Domain Skill 

Advanced Math Equivalent 
expressions 

Difficulty 

5 
x2 

7 a 4 

The correct answer is 6. The value of b can be found by first rewriting the left-hand side of the given equation as x 3 . Using 

(i_..!.) 
X 2 3 

the properties of exponents, this expression can be rewritten as . This expression can be rewritten by subtracting the 

x a 
..E... 7 

fractions in the exponent, which yields . Thus, b is 6 . Note that 7 /6, 1.166, and 1.167 are examples of ways to enter a 

correct answer. 

Question Difficulty: 
Hard 
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Question ID c6e85cd7 

Assessment Test 

SAT Math 

ID:c6e85cd7 

If 4& = W, what is the value of c? 

ID: c6e85cd7 Answer 

Correct Answer: 
.2916, .2917, 7/24 

Rationale 

Domain Skill Difficulty 

Advanced Math Equivalent 
expressions 

The correct answer is :J.4. An expression of the form efd", where m and n are integers greater than 1 and a� 0, is equivalent to a'R . 

Therefore, the expression on the right-hand side of the given equation, W, is equivalent to J. Thus, 48<: 
= 4½. It follows that 

8c = l Dividing both sides of this equation by 8 yields c = f.A· Note that 7 /24, .2916, .2917, 0.219, and 0.292 are examples of ways 
to enter a correct answer. 

Question Difficulty: 

Hard 

17

Advanced Algebra Set Questions by College Board / Organized by Prowess Test Prep 

James Addeo
Rectangle



Question ID 20291 f 47 

Assessment Test Domain 

SAT Math Advanced Math 

ID: 20291f47 

Which expression Is equivalent to .I!±!! + � 7:r-8 � 
zy+-v+"A. ilv- l�ly+Mzv

�
¥12

B. z. &v,+.r-8
.y1+13zy-8p 

C. riv-8.rtl

zy+llzy-611
D. i-lv-1Gi+M%v

ID: 20291f47 Answer 

Correct Answer: 

Rationale 

Skill Difficulty 

Equivalent 
expressions 

Choice C Is correct. Factoring the denominator in the second term of the given expression gives Y + 'i ➔ }'(.r -� . This expression.r - .r)'(.r - ) 
can be rewritten with common denominators by multiplying the first tenn by� giving �;f/_ W + ;;;.r-_ 

8
Jr Adding these two

terms yields .r}'(y + 12) + �'(.r - 8)_ Using the distributive property to rewrite this expression gives .rl + l2.xy+ XJ - Sy Combining
X)'(.r - ) .r2 y-8:ey 

the like terms in the numerator of this expression gives .r,2 + IJ:cy- Sy 
.r2 y-&xy 

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

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

Choice D is Incorrect and may result from conceptual or calculation enors. 

Question Difficulty: 
Hard 
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Question ID ffdbcad4 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Equivalent 
expressions 

ID: ffdbcad4 

The expression 4x2 
+ bx - 45, where bis a constant, can be rewritten as (hx + k)(x + j), where h, k, and j are integer

constants. Which of the following must be an integer? 

A. 

8. 

C. 
45 

D. 45 

ID: ffdbcad4 Answer 

Correct Answer: 

Rationale 

Choice D is correct. It's given that 4x2 + bx - 45 can be rewritten as (hx + k)(x + J). The expression (hx + k)(x + J) can be rewritten 
as hx2 + jhx + kx + kj, or hx2 + Uh + k)x + kj. Therefore, hx2 +Uh+ k)x + kj is equivalent to 4x2 

+ bx - 45. It follows that 
kJ = - 45. Dividing each side of this equation by k yields J = =.p. Since J is an integer, -f must be an integer. Therefore,� must 
also be an Integer. 

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 b74f2feb 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Equivalent 
expressions 

ID: b74f2feb 

The expression 6?'35:z:45 • {,'28x is equivalent to axb, where a and bare positive constants and x > 1. What is the value of
a+b? 

ID: b74f2feb Answer 

Correct Answer: 
361/8, 45.12, 45.13 

Rationale 

The correct answer is 3�1. The rational exponent property is ff= yW, where y > 0, m and n are integers, and n > o. This property

can be applied to rewrite the given expression 6i/35 x45 • � as 6( 3i )(x¥-)( 21 )(xi} or 6(3)(x9 )(2)( x�} This expression can be

rewritten by multiplying the constants, which gives 36(x9 >(xl} The multiplication exponent property is y' . y"' = y1+'", where 

y > 0. This property can be applied to rewrite the expression 36(x9 ) xs as 36x s, or 36x s . Therefore, 6 v 35 x45 • v 28 x·= 36x s .
( l) 9+1 ll -'� •CK' 73 

It's given that 6·�/35 x45 •�is equivalent to axb ; therefore, a= 36 and b = 7i' It follows that a+ b = 36 + 7l, Finding a common
denominator on the right-hand side of this equation gives a+ b = 2:s + 7i' or a+ b = ¥· Note that 361 /8, 45.12, and 45.13 are
examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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System of 
Equations 

(Answers and explanations shown) 
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Question ID 77c0cced 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID:77c0cced 

Y = 2:z:2 - 21:z: + 64 
y = 3x +a 

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

A. -8

B. -6

C. 6

D. 8

ID: 77c0cced 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 

- 2 lx + 64. This yields 
y - y = (2x2 - 2 lx + 64) - (3x + a), or o = 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 fort in the expression s2 - 4rt yields 
(-24)2 - (4)(2)(64 - a). Setting this expression equal to zero yields (-24)2 - (4)(2)(64- a)= 0, or Sa+ 64 = 0. Subtracting 64 from 
both sides of this equation yields Ba = - 64. Dividing both sides of this equation by 8 yields a = - 8. Substituting -8 for a in the 
equation o = 2x2 

- 24x + 64 - a yields o = 2x2 - 24x + 64 + 8, or o = 2x2 
- 24x + 72. Factoring 2 from the right-hand side of this 

equation yields O = 2(x2 - l 2x + 36). Dividing both sides of this equation by 2 yields o = x2 - l 2x + 36, which is equivalent to 
o = (x - 6)(x - 6), or O = (x - 6)2 . Taking the square root of both sides of this equation yields O = 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 2cb17792 

Assessment Test 

SAT Math 

ID:2cb17792 

Domain 

Advanced Math 

y+k=x+26 

y-k= x2 -5x

Skill Difficulty 

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

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

ID: 2cb17792 Answer 

Correct Answer: 

17.5, 35/2 
Rationale 

The correct answer Is 3:i- Subtracting the second equation from the first equation ylelds (y+ k)- (y- k) = x + 26 - (x2 
- 5x), or 

2k = - x2 
+ 6x + 26. This is equivalent to x2 - 6x + (2k - 26) = 0. It's given that the system has exactly one distinct real solution; 

therefore, this equation has exactly one distinct real solution. An equation of the form ax2 +bx+ c = 0, where a, b, and care 
constants, has exactly one distinct real solution when the discriminant, b2 - 4ac, is equal to 0. The equation x2 - 6x + (2k - 26) = o
is of this form, where a = I, b = - 6, and c = 2k - 26. Substituting these values into the discriminant, b2 - 4ac, ylelds 
(-6)2 

- 4(1)(2k - 26). Setting the discriminant equal too yields (-6>
2 -4(1 )(2k - 26) = o, or -Sk + 140 = 0. Subtracting 140 from 

both sides of this equation yields -Sk = - 140. Dividing both sides of this equation by - 8 yields k = ¥,- Note that 35/2 and 17.5 
are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID 9cb9beec 

Assessment Test 

SAT Math 

ID: 9cb9beec 

Domain 

Advanced Math 

y = -1.5

y=x2 +8x+a 

Skill Difficulty 

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

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

ID: 9cb9beec Answer 

Correct Answer. 
14.5, 29/2 

Rationale 

The correct answer is 2!J.. According to the first equation in the given system, the value of y is - 1.5. Substituting -1.5 for yin the 
second equation in the given system yields - 1.5 = x2 + 8.x + a. Adding 1.5 to both sides of this equation yields 
O = ,! + 8.x + a + 1.5. If the given system has exactly one distinct real solution, it follows that O = ,! + 8x + a+ 1.5 has exactly one 
distinct real solution. A quadratic equation in the form O = px2 + q.x + r, where p, q, and rare constants, has exactly one distinct 
real solution If and only if the discriminant, t/ - 4pr, is equal to 0. The equation 0 = x2 + 8x +a+ 1.5 is in this form, where p = I, 

q = 8, and r =a+ 1.5. Therefore, the discriminant of the equation 0 = x2 + 8.x +a+ 1.5 is (8)
2 

-4(1)(a + 1.5), or 58 -4a. Setting the 
discriminant equal to Oto 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 �8 

= a, or 2i = a. Therefore, if the given system of equations has exactly one distinct real solution, the 
value of a is 7!_. Note that 29/2 and 14.5 are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID a54753ca 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations
in one variable and 
systems of 
equations in two
variables 

ID: a54753ca 

In the xy-plane, the graph of the equation y = -x2 + 9x - 100 intersects the line y = c at exactly one point. What is the value 
of c? 
A _ 481 

• 
4 

8. -100

C. 
319 

-4

D.
-2

ID: a54753ca 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 they-coordinate of the vertex of the graph of the given equation. For a
quadratic equation in vertex form, y = a(x - h)1 + 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 - 2(�)x+ (�/) + (�)
2 

- 100, or y = - (x - �)
2 

+ (-319). Thus. the value of c is

equal to -3 J9.

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. 

Question Difficulty: 

Hard 
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Question ID f5aa5040 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
in one variable and 
systems of 
equations in two 
variables 

ID: f5aa5040 

In the xy-plane, a tine with equation 2y = c for some constant c intersects a parabola at exactly one point. If the parabola has 
equation y = -2x2 + 9x, what is the value of <f? 

ID: f5aa5040 Answer 

Correct Answer: 
20.25, 81/4 

Rationale 

The correct answer is �. The given linear equation is 2y = c. Dividing both sides of this equation by 2 yields y = �- Substituting i
for yin the equation of the parabola yields i = - 2x2 + 9x. Adding 2x2 and - 9x to both sides of this equation yields 
2x2 - 9x + i = 0. Since it's given that the line and the parabola intersect at exactly one point, the equation 2x2 - 9x + i = 0 must 
have exactly one solution. An equation of the form Ax2 +Bx+ c = 0, where A, B, and Care constants, has exactly one solution 
when the discriminant, Ji2 - 4AC, is equal to O. In the equation 2x2 - 9x +� = 0, where A= 2, B = - 9, and C =�•the discriminant 
is (-9)2 - 4(2Xi>- Setting the discriminant equal to O yields (-9)2 -4(2)(� = 0, or 81 - 4c = O. Adding 4c to both sides of this 
equation yields 81 = 4c. Dividing both sides of this equation by 4 yields c =�.Note that 81/4 and 20.25 are examples of ways to 
enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID fc3d783a 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations in two 
variables 

ID: fc3d783a 

In the xy-plane, a line with equation 2y = 4.5 intersects a parabola at exactly one point. If the parabola has equation 
y = -4x

2 
+ bx, where bis a positive constant, what is the value of b? 

ID: fc3d783a 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 ax

2 
+bx+ c = 0, where a, b, and care 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 o yields b2 - 4(4)(2. 25) = o, or b2 
- 36 = o. 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.

Question Difficulty: 

Hard 

27

Advanced Algebra Set Questions by College Board / Organized by Prowess Test Prep 

James Addeo
Rectangle



Question ID 1b1deebe 

Assessment Test 

SAT Math 

ID: 1 b1 deebe 

Domain 

Algebra 

ax +by= 72 
6x + 2by = 56 

Skill Difficulty 

Systems of two 
linear equations in 
two variables 

In the given system of equations, a and bare constants. The graphs of these equations in the xy-plane intersect at the point ( 4, y). 
What is the value of a?

A. 3

B. 4

C. 6

D. 14

ID: 1 b1 deebe Answer 

Correct Answer: 

Rationale 

Choice D is correct. It's given that the graphs of the given system of equations intersect at the point (4, y). Therefore, (4, y) is the 
solution to the given system. Multiplying the first equation in the given system by - 2 yields - 2ax - 2by = - 144. Adding this 
equation to the second equation in the system yields (-2a + 6)x + (-2b + 2b)y = (-144 + 56), or (-2a + 6)x = - 88. Since (4,y) is 
the solution to the system, the value of a can be found by substituting 4 for x in this equation, which yields (-2a + 6)(4) = - 88. 
Dividing both sides of this equation by 4 yields - 2a + 6 = - 22. Subtracting 6 from both sides of this equation yields - 2a = - 28. 
Dividing both sides of this equation by - 2 yields a = 14. 

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 14360f84 

Assessment Test Domain Skill Difficulty 

SAT Math Algebra Systems of two 
linear equations in 
two variables 

ID: 14360f84 

4x-9y=9y+5 

hy = 2+4x 

In the given system of equations, his a constant. If the system has no solution, what is the value of h? 

A. -9

B. 0

C. 9

D. 18

ID: 14360f84 Answer 

Correct Answer: 
D 

Rationale 

Choice D is correct. A system of two linear equations in two variables, x and y, has no solution if the lines represented by the 

equations in the xy-plane are distinct and parallel. The graphs of two lines in the xy-plane represented by equations in the form 
Ax+ By= C, where A, B, and Care constants, are parallel if the coefficients for x and yin one equation are proportional to the 

corresponding coefficients in the other equation. The first equation in the given system can be written in the form Ax+ By= c by 

subtracting 9y from both sides of the equation to yield 4x - 18y = 5. The second equation in the given system can be written in the 

folTTI Ax+ By= C by subtracting 4x from both sides of the equation to yield -4x + hy = 2. The coefficient of x in this second 

equation, -4, is -1 times the coefficient of x in the first equation, 4. For the lines to be parallel, the coefficient of yin the second 

equation, h, must also be -1 times the coefficient of yin the first equation, -18. Thus, h = - l( -18), or h = 18. Therefore, if the 

given system has no solution, the value of his 18. 

Choice A is incorrect. lf the value of h is -9, then the given system would have one solution, rather than no solution. 

Choice B is incorrect. If the value of h is 0, then the given system would have one solution, rather than no solution. 

Choice C is incorrect. If the value of h is 9, then the given system would have one solution, rather than no solution. 

Question Difficulty: 
Hard 
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Question ID f75bd7 44 

Assessment Test 

SAT Math 

ID: f75bd744 

Domain 

Algebra 

4:z: - 6y = lOy + 2

ty= ½ +2:z:

Skill Difficulty 

Systems of two 
linear equations in 
two variables 

In the given system of equations, tis a constant. If the system has no solution, what is the value oft? 

ID: f75bd744 Answer 

Correct Answer: 

8 
Rationale 

The correct answer is 8. The given system of equations can be solved using the elimination method. Multiplying both sides of the 
second equation In the given system by -2 yields -2ty = - 1 -4x, or -1 -4x = - 2ty. Adding this equation to the first equation in 
the given system, 4x - 6y = IOy + 2, yields (4x -6y) + (-1 - 4x) = (IOy + 2) + (-2ty), or -1 - 6y = I Oy -2ty + 2. Subtracting I Oy 
from both sides of this equation yields (-1 -6y) - (IOy) = (lOy -2ty + 2) - (!Oy), or -1 - 16y = - 2ty + 2. If the given system has 
no solution, then the equation -1 - 16y = - 2ty + 2 has no solution. If this equation has no solution, the coefficients of y on each 
side of the equation, -16 and -21, must be equal, which yields the equation -16 = - 21. Dividing both sides of this equation by -2 
yields 8 =,.Thus, if the system has no solution, the value oft is 8. 

Alternate approach: A system of two linear equations in two variables. x and y, has no solution if the lines represented by the 
equations in the xy-plane are parallel and distinct. Lines represented by equations in the form Ax+ By= C, where A, B, and care 
constant terms, are parallel if the ratio of the x-coefficients is equal to the ratio of they-coefficients, and distinct if the ratio of 
the x-coefficients are not equal to the ratio of the constant terms. Subtracting lOy from both sides of the first equation in the given 
system yields (4.x - 6y)-(IOy) = (lOy + 2) -(!Oy), or 4x -16y = 2. Subtracting 2x from both sides of the second equation in the 
given system yields (ty)-(2x) = <½ + 2x) -(2x), or -2x + ry =½·The ratio of the x-coefficients for these equations is-�. or-½· The 

ratio of they-coefficients for these equations is -f,, The ratio of the constant terms for these equations is�. or¼· Since the ratio
of the x-coefficients, -½, is not equal to the ratio of the constants,¼, the lines represented by the equations are distinct. Setting the 
ratio of the x-coefficients equal to the ratio of they-coefficients yields-½= --fg. Multiplying both sides of this equation by -16 
yields < -½)(-16) = <-""6)(-16), or, = 8. Therefore, when t = 8, the lines represented by these equations are parallel. Thus, if the 
system has no solution, the value of, is 8. 

Question Difficulty: 
Hard 
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Question ID b5f62071 

Assessment Test 

SAT Math 

ID: b5f62071 

Domain 

Algebra 

48:z: - 64y = 48y + 24 
ry= ½-12:z: 

Skill Difficulty 

Systems of two

linear equations In 
two variables 

In the given system of equations, r is a constant. If the system has no solution, what is the value of r? 

ID: b5f62071 Answer 

Correct Answer: 

-28
Rationale 

The correct answer is -28. A system of two linear equations in two variables, x and y, has no solution if the lines represented by 
the equations in the xy-plane are distinct and parallel. The graphs of two lines in the xy-plane represented by equations in the form 
Ax+ By= c, where A, B, and Care constants, are parallel if the coefficients for x and yin one equation are proportional to the 
corresponding coefficients for x and yin the other equation. The first equation in the given system, 48x - 64y = 48y + 24, can be 
written in the form Ax+ By= C by subtracting 48y from both sides of the equation to yield 48x - 112y = 24. The second equation 
in the given system, ry = -k- 12x, can be written in the form Ax+ By= c by adding 12x to both sides of the equation to yield 
12x + ry =!,The coefficient of x in the second equation is¼ times the coefficient of x in the first equation. That is, 48(¼> = 12. For 
the lines to be parallel, the coefficient of yin the second equation must also be¼ times the coefficient of yin the first equation. 
Therefore, -112(¼> = r, or -28 = r. Thus, if the given system has no solution, the value of r is -28. 

Question Difficulty: 
Hard 
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Question ID 45a534d0 

Assessment Test 

SAT Math 

ID: 45a534d0 

Domain 

Algebra 

48x- 72y = 30y+ 24

ry= ½-16:t 

Skill Difficulty 

Systems of two 
linear equations In 
two variables 

In the given system of equations. r is a constant. If the system has no solution, what is the value of r?

ID: 45a534d0 Answer 

Correct Answer: 
-34

Rationale

The correct answer is -34. A system of two linear equations in two variables, x and y, has no solution if the lines represented by 
the equations in the xy-plane are distinct and parallel. Two lines represented by equations In standard form Ax+ By= C, where A,

B, and care constants, are parallel if the coefficients for x and yin one equation are proportional to the corresponding coefficients 
in the other equation. The first equation in the given system can be written in standard form by subtracting 30,Y from both sides of 
the equation to yield 48x - I02y = 24. The second equation in the given system can be written in standard form by adding l6x to 
both sides of the equation to yield t 6x + ry = i- The coefficient of x in this second equation, 16, is } times the coefficient of x in 
the first equation, 48. For the lines to be parallel the coefficient of yin the second equation, r, must also be½ times the coefficient 
of yin the first equation, -102. Thus, r = !{- 102), or r = - 34. Therefore, if the given system has no solution, the value of r is -34. 

Question Difficulty: 
Hard 
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Question ID 36fd6752 

Assessment Test Domain Skill Difficulty 

SAT Math Algebra Systems of two 
linear equations in 
two variables 

ID: 36fd6752 

6+7r=pw 

7r - 5w = 5w + 11 

In the given system of equations, pis a constant. If the system has no solution, what is the value of p? 

ID: 36fd6752 Answer 

Correct Answer: 

10 

Rationale 

The correct answer is 10. Solving by substitution, the given system of equations, where pis a constant, can be written so that the 

left-hand side of each equation is equal to 7r. Subtracting 6 from each side of the first equation In the given system, 6 + 7r = pw 

, yields 7r = pw- 6. Adding 5w to each side of the second equation in the given system, 7r - 5w = 5w + 11, yields 7r = !Ow+ 11. 

Since the left-hand side of each equation is equal to 7r, setting the the right-hand side of the equations equal to each other yields 

pw - 6 = lOw + 11. A linear equation in one variable, w, has no solution if and only if the equation is false; that is, when there's no 

value of w that produces a true statement. For the equation pw - 6 = lOw + 11, there's no value of w that produces a true 

statement when pw = IOw. Therefore, for the equation pw - 6 = !Ow+ 11, there's no value of w that produces a true statement 

when the value of pis 10. It follows that In the given system of equations, the system has no solution when the value of pis 10. 

Question Difficulty: 

Hard 
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Question ID ff501705 

Assessment Test 

SAT Math 

ID: ff501705 

Domain 

Algebra 

3 1 2 3 
2Y- 4X = 3 - 2Y 
l.x+ 1. -py+ ..!!. 
2 2 - 2 

Skill Difficulty 

Systems of two 
linear equations in 
two variables 

In the given system of equations, pis a constant. If the system has no solution, what is the value of p?

ID: ff501705 Answer 

Correct Answer: 

6 

Rationale 

The correct answer Is 6. A system of two linear equations in two variables, x and y, has no solution if the lines represented by the 
equations In the xy-plane are parallel and distinct. Lines represented by equations In standard form, Ax+ By= C and Dx + Ey = F,
are parallel if the coefficients for x and y in one equation are proportional to the corresponding coefficients in the other equation, 
meaning� = j; and the lines are distinct if the constants are not proportional, meaning f: is not equal to� or j. The first equation 
In the given system is iy - ¼x = j-!Y• Multiplying each side of this equation by 12 yields 18y - 3x = 8 - 18y. Adding 18y to each 
side of this equation yields 36y - 3x = 8, or -3x + 36y = 8. The second equation in the given system is ½x + i = py + l Multiplying 
each side of this equation by 2 yields x + 3 = 2py + 9. Subtracting 2py from each side of this equation yields x + 3 - 2py = 9. 
Subtracting 3 from each side of this equation yields x - 2py = 6. Therefore, the two equations in the given system, written in 
standard form, are -3x + 36y = 8 and x - 2py = 6. As previously stated, if this system has no solution, the lines represented by 
the equations In the xy-plane are parallel and distinct, meaning the proportion�= 3�P, or-½= --fs, is true and the proportion 
i =�is not true. The proportion i =�Is not true. Multiplying each side of the true proportion,-½= -fg, by -18 yields 6 = p. 
Therefore, if the system has no solution, then the value of p is 6. 

Question Difficulty: 

Hard 
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Question ID 59352689 

Assessment Test 

SAT Math 

ID:59352689 

Domain 

Algebra 

7 5 4 7 
sY- ax= 1 - sY

.§.x + 1. =PY+ 12. 4 4 4 

Skill Difficulty 

Systems of two 
linear equations in 
two variables 

In the given system of equations, p Is a constant. If the system has no solution, what is the value of p? 

ID: 59352689 Answer 

Correct Answer: 
3.5, 7/2 

Rationale 

The correct answer is i A system of two linear equations in two variables, x and y, has no solution if the lines represented by the 
equations in the xy-plane are distinct and parallel. Two lines represented by equations in standard form Ax+ By= c, where A, B, 
and Care constants, are parallel if the coefficients for x and yin one equation are proportional to the corresponding coefficients in 
the other equation. The first equation in the given system, iy- j-x = 1- ly, can be written in standard form by adding iy to both 
sides of the equation, which yields lj-Y -ix = 1• or -ix+ lj-Y = 1· Multiplying each term in this equation by -8 yields 
5x - 14y = - 3f The second equation in the given system, ¾x + ¾ = py + 1.f, can be written in standard form by subtracting I and 
py from both sides of the equation, which yields ¾x - py = !- Multiplying each term in this equation by 4 yields 5x - 4py = 8. The 
coefficient of x in the first equation, 5x - 14y = -

3l, is equal to the coefficient of x in the second equation, 5x - 4py = 8. For the 
lines to be parallel, and for the coefficients for x and yin one equation to be proportional to the corresponding coefficients in the 
other equation, the coefficient of yin the second equation must also be equal to the coefficient of yin the first equation. Therefore, 
-14 = - 4p. Dividing both sides of this equation by -4 yields -:_1i = p, or p = i· Therefore, if the given system of equations has no 
solution, the value of pis i Note that 7 /2 and 3.5 are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID 57117 4f3 

Assessment Test 

SAT Math 

ID: 57117 4f3 

Domain 

Algebra 

2 7 2 
5:z:+ sY

= 

1 
gx+ky= ½ 

Skill Difficulty 

Systems of two 
linear equations in 
two variables 

In the given system of equations, g and k are constants. The system has infinitely many solutions. What is the value of f? 

ID: 571174f3 Answer 

Correct Answer: 
.2857, 2/7 

Rationale 

The correct answer is,- it's given that the system has infinitely many solutions. A system of two linear equations has infinitely 
many solutions if and only if the two linear equations are equivalent. Multiplying each side of the first equation in the system by 31
yields �<ix+ fy) =�,).or �x + 1Y =�-Since this equation is equivalent to the second equation and has the same right side as 
the second equation, the coefficients of x and y, respectively, should also be the same. It follows that g =�and k = 1· Therefore, 

the value off is jg. or o/· Note that 2/7, .2857, 0.285, and 0.286 are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID a35c7164 

Assessment Test 

SAT Math 

ID: a35c7164 

Domain 

Algebra 

5x+ 7y= 1 

ax+by= 1 

Skill Difficulty 

Linear equations In 
two variables 

In the given pair of equations, a and bare constants. The graph of this pair of equations in the xy-plane is a pair of perpendicular 
lines. Which of the following pairs of equations also represents a pair of perpendicular lines? 

A. 10x+7y = 1

ax - 2by = 1

B. 10x+7y= 1

ax+2by= 1

C. 10x+7y = 1

2ax +by= 1

D. 5x-7y= 1

ax+by=l

ID: a35c7164 Answer

Correct Answer: 

B 

Rationale 

Choice Bis correct. Two lines are perpendicular if their slopes are negative reciprocals, meaning that the slope of the first line is 
equal to -I divided by the slope of the second line. Each equation in the given pair of equations can be written in slope-intercept 
form, y = mx + b, where m is the slope of the graph of the equation in the xy-plane and (0, b) is they-intercept. For the first equation, 
5x + 7 y = 1, subtracting 5x from both sides gives 7y = -. 5x + 1, and dividing both sides of this equation by 7 gives y = - �x + l
Therefore, the slope of the graph of this equation is -�. For the second equation, ax+ by= 1, subtracting ax from both sides 
gives by= - ax+ l, and dividing both sides of this equation by b gives y = -.gx + f;. Therefore, the slope of the graph of this 
equation is - %· Since the graph of the given pair of equations is a pair of perpendicular lines, the slope of the graph of the second 
equation, -g, must be the negative reciprocal of the slope of the graph of the first equation, - �- The negative reciprocal of -� is 
-! , or l Therefore, - % = �. or g ;= -l Similarly, rewriting the equations in choice B in slope-intercept form yields y = - �ox+ o/

(-;;)
and y = -fj,x + ib· �t follows that the slope of the graph of the first equation in choice B Is - 1l and the slope of the graph of the 
second equation in choice B is - fi;· Since g = -I, -ti, is equal to -<½)(-�), or ?O' Since ?o Is the negative reciprocal of - �o, the 
pair of equations in choice B represents a pair of perpendicular lines. 

Choice A Is incorrect and may result from conceptual or calculation errors. 
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Question ID f03465dc 

Assessment Test 

SAT Math 

ID: f03465dc 

Domain 

Algebra 

Bx +7y = 9 
24:z: + 21y = 27 

Skill Difficulty 

Systems of two 
linear equations in 
two variables 

For each real number r, which of the following points lies on the graph of each equation in the xy-plane for the given system? 

A. (r,-s; + f)

B. (- s; + f,r)

C. ( - 8{ + 9, 8i + 27)

D. ( f + 9, -t + 27)

ID: f03465dc Answer 

Correct Answer: 

A 

Rationale 

Choice A is correct. Dividing both sides of the second equation in the given system by 3 yields Sx + 1y = 9, which is the first 
equation in the given system. Therefore, the first and second equations represent the same line in the xy-plane. If the x- and y­
coordinates of a point satisfy an equation, the point lies on the graph of the equation in the xy-plane. Choice A is a point with x­
coordinate randy-coordinate - 8{ + 3/· Substituting r for x and -8{ +� for yin the equation Sx + 1y = 9 yields Sr+ 1(-;r + ;) = 9. 
Applying the distributive property to the left-hand side of this equation yields Sr -Sr+ 9 = 9. Combining like terms on the left-hand 
side of this equation yields 9 = 9, so the coordinates of the point (r, -;r +�)satisfy both equations in the given system. 
Therefore , for each real number r, the point (r, -4r + �) lies on the graph of each equation in the xy-plane for the given system. 

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. 

Question Difficulty: 

Hard 
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Question ID 979c6ebc 

Assessment Test 

SAT Math 

ID:979c6ebc 

Domain 

Algebra 

7x+6y= 5 
28x + 24y = 20 

Skill Difficulty 

Systems of two 
linear equations In 
two variables 

For each real number r. which of the following points lies on the graph of each equation in the xy-plane for the given system? 

A. 

B. 

C. 

D. 

(r,- 6; + f) 

(r, � + ¾) 

( f + 5, -f + 20) 

(- 6; + f,r) 

ID: 979c6ebc Answer 
Correct Answer: 

D 

Rationale 

Choice D is correct. Dividing each side of the second equation in the given system by 4 yields 7x + 6y = 5. It follows that the two 
equations in the given system are equivalent and any point that lies on the graph of one equation will also lie on the graph of the 
other equation. Substituting r for yin the equation 7x + 6y = 5 yields 7x + 6r = 5. Subtracting 6r from each side of this equation 
yields 7x = - 6r + 5. Dividing each side of this equation by 7 yields x = - 6{ + �- Therefore, the point (-6{ + �. r) lies on the graph 
of each equation in the xy-plane for each real number r. 

Choice A is incorrect. Substituting r for x in the equation 7x + 6y = 5 yields 7r + 6y = 5. Subtracting 7r from each side of this 
equation yields 6y = - 7r + 5. Dividing each side of this equation by 6 yields y = -f + i· Therefore, the point (r, -f + i), not the
point (r, - 6{ + �), lies on the graph of each equation. 

Choice Bis incorrect. Substituting r for x in the equation 7x + 6y = 5 yields 7r + 6y = 5. Subtracting 7r from each side of this
equation yields 6y = - 7r + 5. Dividing each side of this equation by 6 yields y = -if +i, Therefore, the point (r, -f +i), not the
point (r, f + �). lies on the graph of each equation. 

Choice C is incorrect. Substituting i + 5 for x in the equation 7x + 6y = 5 yields 7(i + 5) + 6y = 5, or <1; + 35) + 6y = 5. Subtracting 
( 7J + 35) from each side of this equation yields 6y = -7J - 35 + 5, or 6y = -1f- 30. Dividing each side of this equation by 6 yields
y = - i� - 5. Therefore, the point <i + 5, -t - 5), not the point <i + 5, - i' + 20), lies on the graph of each equation. 

Question Difficulty: 

Hard 
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Question ID 75012ee7 

Assessment Test Domain Skill Difficulty 

SAT Math Algebra Systems of two 
linear equations In 
two variables 

ID: 75012ee7 

2x+3y= 7 
lOx+ 15y = 35 

For each real number r, which of the following points lies on the graph of each equation in the xy-plane for the given system? 

A. (t +7,-f +35)

B. (- � + t, r)

C. (r, � + f)

D. (r, - 3; + t)

ID: 75012ee7 Answer 
Correct Answer: 
B 

Rationale 

Choice B is correct. The two given equations are equivalent because the second equation can be obtained from the first equation 
by multiplying each side of the equation by 5. Thus, the graphs of the equations are coincident, so if a point lies on the graph of 
one o! the equations, it also lies on the graph of the other equation. A point (x, y) lies on the graph of an equation in the xy-plane if 
and only if this point represents a solution to the equation. It is sufficient, therefore, to find the point that represents a solution to 
the first given equation. Substituting the x- and y-coordinates of choice B, t + f and,, for x and y, respectively, in the first 
equation yields 2(-r + �) + 3, = 7, which is equivalent to -3, + 7 + 3, = 7, or 7 = 7. Therefore, the point ( I+�- r) represents a 
solution to the first equation and thus lies on the graph of each equation in the xy-plane for the given system. 

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 
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Question ID 3f8a701 b 

Assessment Test Domain 

SAT Math Algebra 

ID: 3f8a701 b 

The equation 9x + 5 = aCK + b), where a and b are constants, has no

solutions. Which of the following must be true? 
1. a=9
ll.b=5

5 
Ill. b -la 9

A. None

B. I only

C. I and II only

D. I and Ill only

ID: 3f8a701 b Answer 

Correct Answer: 

D 

Rationale 

Skill Difficulty 

Linear equations in 
one variable 

Choice D is correct. For a linear equation in a form ax+ b = ex +d to have no solutions, the x-terms must have equal coefficients 
and the remaining terms must not be equal. Expanding the right-hand side of the given equation yields 9x + 5 = ax+ ab.

Inspecting the x-terms, 9 must equal a, so statement I must be true. Inspecting the remaining terms, s can't equal 9b. Dividing 
5 

both of these quantities by 9 yields that b can't equal 9 . Therefore, statement Ill must be true. Since b can have any value other 
5 

than 9 , statement II may or may not be true. 

5 

Choice A Is incorrect. For the given equation to have no solution, both a= 9 and b o/a 9 must be true. Choice B is incorrect 
5 

because it must also be true that b .,., 9. Choice C is incorrect because when a= 9, there are many values of b that lead to an 

equation having no solution. That is, b might be 5, but b isn't required to be 5. 

Question Difficulty: 

Hard 
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Question ID 7d5d1 b32 

Assessment Test 

SAT Math 

ID:7d5d1b32 

Domain 

Algebra 

2(kx - n) = -1!x - 36 

15 19 

Skill Difficulty 

Linear equations in 
one variable 

In the given equation, k and n are constants and n > 1. The equation has no solution. What is the value of K? 

I 
ID: 7d5d1 b32 Answer 

Correct Answer: 

-. 9333, -14/15 
Rationale 

The correct answer is -M-- A linear equation in the form ax+ b = ex+ d has no solution only when the coefficients of x on each 
side of the equation are equal and the constant terms are not equal. Dividing both sides of the given equation by 2 yields 
kx -n = - �gx - 5�. or kx -n = -M-x - l�- Since it's given that the equation has no solution, the coefficient of x on both sides of 
this equation must be equal, and the constant terms on both sides of this equation must not be equal. Since rn < 1, and it's given 
that n > 1, the second condition is true. Thus, k must be equal to -f!, Note that-14/15, -.9333, and -0.933 are examples of ways to 
enter a correct answer. 

Question Difficulty: 

Hard 
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Question ID 153ee763 

Assessment Test Domain Skill Difficulty 

SAT Math Algebra Linear equations in 
one variable 

ID: 153ee763 

-3:z: + 21p:z: = 84

In the given equatlon,p is a constant. The equation has no solution. What is the value of p?

A. 0

1 B. "f

4 C. 3

D. 4

ID: 153ee763 Answer 

Correct Answer: 

B 

Rationale 

Choice B is correct. A linear equation in one variable has no solution if and only if the equation is false; that is, when there is no 
value of x that produces a true statement. It's given that in the equation -3x + 2lpx = 84, pis a constant and the equation has no 
solution for x. Therefore, the value of the constant p is one that results in a false equation. Factoring out the common factor of 
-3x on the left-hand side of the given equation yields -3x(l - 7p) = 84. Dividing both sides of this equation by -3 yields
x(I - 1p) = - 28. Dividing both sides of this equation by (1 - 7p) yields x = 

1
-_2�i This equation is false if and only if l - 7p = 0.

Adding 7p to both sides of I - 7p = o yields I = 7p. Dividing both sides of this equation by 7 yields o/ = p. It follows that the 
equation x = 1-_

2�P 
is false if and only if p = f Therefore, the given equation has no solution if and only if the value of pis f 

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 
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Question ID e6cb2402 

Assessment Test Domain Skill 

SAT Math Algebra Linear equations in 
one variable 

ID: e6cb2402 

3(kx+13) = 1�:z:+36 
In the given equation, k is a constant. The equation has no solution. What is the value of k? 

ID: e6cb2402 Answer 

Correct Answer. 

.9411,.9412, 16/17 

Rationale 

Difficulty 

The correct answer is :�- It's given that the equation 3(kx + 13) = i�x + 3 6 has no solution. A linear equation in the form 
ax+ b = ex+ d, where a, b, c, and dare constants, has no solution only when the coefficients of x on each side of the equation are 
equal and the constant terms aren't equal. Dividing both sides of the given equation by 3 yields kx + 13 = 11x + 

3
3
6, or 

kx + 13 = :�x + 12. Since the coefficients of x on each side of the equation must be equal, it follows that the value of k is �1- Note 
that 16/17, .9411, .9412, and 0.941 are examples of ways to enter a correct answer. 

Question Difficulty: 

Hard 
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Question ID ac472881 

Assessment Test 

SAT Math 

ID: ac472881 

Domain 

Algebra 

12:r:+2s _ ..L _ r(x _ B)
4 13 

-

Skill Difficulty 

Linear equations In 
one variable 

In the given equation, s and r are constants, and s > 0. If the equation has infinitely many solutions, what is the value of s? 

ID: ac472881 Answer 

Correct Answer: 

403 

Rationale 

The correct answer is 403. For a linear equation in one variable to have infinitely many solutions, the coefficients of the variable 
must be equal on both sides of the equation and the constant terms must also be equal on both sides of the equation. The given 
equation can be rewritten as 4<3x/ ?) -n = r(x - 8), or 3x + 7 - fl= r(x - 8). Applying the distributive property to the right-hand
side of this equation yields 3x + 7 - fl= rx - Sr. For this equation to have infinitely many solutions, the coefficients of x must be 
equal, so it follows that 3 = r. Additionally, the constant terms must be equal, which means 7 -n = - 8r. Substituting 3 for r in 
this equation yields 7 -f.j = - 8(3), or 7 - fl= - 24. Adding fl to both sides of this equation yields 7 = - 24 + fl· Adding 24 to 
both sides of this equation yields 31 = fl· Multiplying both sides of this equation by 13 yields 403 = s. Therefore, if the equation 
has infinitely many solutions, the value of s is 403. 

Question Difficulty: 

Hard 
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Solving 
Polynomial 
Equations 

(Answers and explanations shown) 

46



Question ID e11294f9 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID: e11294f9 

The solutions to x2 + 6x + 7 = 0 are rand 8, where r < 8. The solutions to x2 
+ Bx + 8 = 0 are t and u, where t < u. The 

solutions to x2 
+ 14:z: + c = 0, where c is a constant, are r + t and s + u. What is the value of c? 

ID: e11294f9 Answer 

Correct Answer. 
31 

Rationale 

The correct answer ls 31. Subtracting 7 from both sides of the equation x2 + 6x + 7 = o yields x2 + 6x = - 7. To complete the 
2

square, adding (�) , or 32 , to both sides of this -equation yields x2 + 6x + 32 = - 7 + 32 , or (x + 3)
2 = 2. Taking the square root of 

both sides of this equation yields x + 3 = ± ..j2. Subtracting 3 from both sides of this equation yields x = - 3 ± {2. Therefore, the 
solutions rands to the equation x2 + 6x + 7 =Oare -3 - y2 and -3 + yi.. Since r < s, it follows that r = - 3 - y2 and 
s = - 3 + {2. Subtracting 8 from both sides of the equation x2 + Bx+ 8 = O yields x2 + 8x = - 8. To complete the square, adding 

2 

cJ> , or 42
, to both sides of this equation yields x2 + 8x + 42 = - 8 + 42

, or (x + 4)2 = 8. Taking the square root of both sides of 
this equation yields x + 4 = ± ..,ft, or x + 4 = ± 2y2. Subtracting 4 from both sides of this equation yields x = - 4 ± 2{2.
Therefore, the solutions , and u to the equation x2 + Bx+ 8 = O are -4 -2y2 and -4 + 2y2. Since t < u, it follows that 
t = - 4 -2yi. and u = - 4 + 2y2. 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 + t))(x - (s + u)) = O, which is equivalent to 
x2 - (r + t + s + u)x + (r + t)(s + u) = 0. Therefore, the value of c is (r + t)(s + u). Substituting -3 - y2 for r, -4 -2y2 for,. -3 + yi.
for s, and -4 + 2y2 for u in this equation yields ((-3 - y2) + (-4 -2y2))((-3 + yi.) + (-4 + 2y2)), which is equivalent to 
(-7 - Jyi.)(-7 + 3y2), or (-7)(-7) - (3y2)(3{2), which is equivalent to 49- 18, or 31. Therefore, the value of c Is 31.

Question Difficulty: 

Hard 
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Question ID 7bd1 0ef3 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear equations 
in one variable and 
systems of 
equations in two 
variables 

ID: 7bd1 0ef3 

2.x2-4x=t 

In the equation above, tis a constant. If the equation has no real solutions, which 
of the following could be the value oft? 

A. -3

B. -1

C. 1

D. 3

ID: 7bd1 0ef3 Answer 
Correct Answer: 
A 

Rationale 

Difficulty 

Choice A is correct. The number of solutions to any quadratic equation in the form ax
2 +bx+ C = 0, where a, b, and c are 

constants, can be found by evaluating the expression b2 -4ac, which is called the discriminant. If the value of b2 -4ac is a 

positive number, then there will be exactly two real solutions to the equation. If the value of b2 -4ac is zero, then there will be 

exactly one real solution to the equation. Finally, if the value of b2 -4ac is negative, then there will be no real solutions to the 

equation. 

The given equation 2x2-4x ==tis a quadratic equation in one variable, where t is a constant. Subtracting t from both sides of the 

equation gives 2x2-4x-t =O. In this form, a= 2, b == -4. and c = -t. The values of t for which the equation has no real 

solutions are the same values of t for which the discriminant of this equation is a negative value. The discriminant is equal to 

(-4>2-4(2)(-0; therefore, (-4>2-4(2)(-t) < 0. Simplifying the left side of the inequality gives 16+8t< Q. Subtracting 16 

from both sides of the inequality and then dividing both sides by 8 gives t < -2. Of the values given in the options, -3 is the only 

value that is less than -2. Therefore, choice A must be the correct answer. 

Choices B, C, and Oare incorrect and may result from a misconception about how to use the discriminant to determine the 
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Question ID 88a0c425 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID: 88a0c425 

-2:z:2 
+ 20:z: + C = 0

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

A. -68

8. -50

C. -32

D. 0

ID: 88a0c425 Answer 

Correct Answer: 

B 

Rationale 

--- - � 

Difficulty 

Choice Bis correct. It's given that the equation -2x2 
+ 20x + c = o. where c is a constant, has exactly one solution. A quadratic 

equation of the form ax2 +bx+ c = O has exactly one solution If and only if its discriminant, b2 
- 4ac, is equal to zero. It follows 

that for the given equation, a = - 2 and b = 20. Substituting -2 for a and 20 for b in b2 
- 4ac yields 202 

- 4( - 2)(c), or 400 + Sc. 

Since the discriminant must equal zero, it follows that 400 + 8c = 0. Subtracting 400 from both sides of this equation yields 

Sc= - 400. Dividing each side of this equation bys yields c = - 50. Therefore, the value of c is -50. 

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 
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Question ID 6011 a3f8 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
in one variable and 
systems of 
equations In two 
variables 

ID: 6011a3f8 

64x2 + bx + 25 = 0 

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

A. -91

B. -80 

C. 5

D. 40

ID: 6011 a3f8 Answer 

Correct Answer: 

A 

Rationale 

Choice A is correct. A quadratic equation of the form a,c2 +bx+ c = 0, where a, b, and care 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, ls greater than 0, the given equation has exactly 
two real solutions. In the given equation, 64x2 

+bx+ 25 = o, a= 64 and c = 25. Therefore, the given equation has exactly two real 
solutions when (bi - 4(64)(25) > O, or b2 - 6,400 > o. 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 orb > 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. 

Question Difficulty: 

Hard 
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Question ID 1fe32f7d 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID: 1 fe32f7d 

-x2 + bx - 676 = 0

In the given equation, b Is a positive Integer. The equation has no real solution. What Is the greatest possible value of b? 

ID: 1 fe32f7d Answer 

Correct Answer: 

51 

Rationale 

The correct answer is 51. A quadratic equation of the form ax
2 

+bx+ c = 0, where a, b, and care constants, has no real solution if 

and only If its discriminant, - 4ac +b
l

, 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 bl - 4(-1)(-676), or b2 
- 2,704. Since this value must be negative, b2 

- 2,704 < 0, or 

bl < 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 ls 51, the greatest possible value of b Is 51. 

Question Difficulty: 

Hard 
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Question ID 3d12b1 eO 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations in two 
variables 

ID: 3d12b1e0 

-16x2 - 8x + c = 0
In the given equation, c is a constant. The equation has exactly one solution. What is the value of c? 

ID: 3d12b1 eO Answer 

Correct Answer: 
_, 

Rationale 

Difficulty 

The correct answer is - I. A quadratic equation in the form ax2 +bx+ c = o, where a, b, and care 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 bin b2 

- 4ac yields (-8)2 - 4(-16)(c), or 64 + 64c. Since the given equation has exactly one solution,
64 + 64c = o. 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 - I.

Question Difficulty: 
Hard 
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Question ID 03ff 48d2 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID: 03ff 48d2 

:z:(kx - 56) = -16 
In the given equation, k is an integer constant. If the equation has no real solution, what is the least possible value of 'A.-? 

ID: 03ff 48d2 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 x(kx - 56) = - 16 
yields kx2 

- 56x = - 16. Adding 16 to each side of this equation yields kx2 
- 56x + 16 = o. Substituting k for a, -56 for b, and 16

for c in b2 -4ac yields a discriminant of (-56)
2 

-4(k)(16), 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. 

Question Difficulty: 
Hard 
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Question ID 2c288148 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
in one variable and 
systems of 
equations In two 
variables 

ID: 2c288148 

✓k-x = 58-x

In the given equation, k is a constant. The equation has exactly one real solution. What is the minimum possible value of 4k? 

ID: 2c288148 Answer 

Correct Answer: 

231 

Rationale 

The correct answer is 231. It's given that � = 58 - x. Squaring both sides of this equation yields k - x = (58 - x)2 , which is 
equivalent to the given equation if 58 - x > O. It follows that if a solution to the equation k - x = (58 - x)2 satisfies 58 - x > 0, then 
ifs 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 - II6x + x2

. Adding x to both sides of this equation yields k = x2 
- 115x + 3,364. Subtracting k from both sides of 

this equation yields O = x2 
- 115x + (3,364 - k). The number of solutions to a quadratic equation in the form O = 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 O = x2 

- I 15x + (3,364 - k) has exactly one 
real solution if the discriminant is equal to zero, or 4k - 231 = o. 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 o = x2 - 115x + (3,364 - k) has 
exactly one real solution. Substituting 57.75 fork in this equation yields o = x2 

- 115x + (3,364 - 57.75), or o = x2 
- 115x + 3,306.25,

which is equivalent to O = (x - 57.5)2 . Taking the square root of both sides of this equation yields o = x - 57.5. Adding 57.5 to both 
sides of this equation yields 57.5 = x. To check whether this solution satisfies 58 - x > O, 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. 

Question Difficulty: 

Hard 
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Question ID ebb717ab 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID:ebb717ab 

x2 - 34x +c = 0 

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

ID: ebb717ab Answer 

Correct Answer: 

289 

Rationale 

The correct answer is 289. A quadratic equation of the form ax2 
+bx+ c = 0, where a, b, and care 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 = I and b = - 34. Therefore, 

the discriminant of the given equation can be expressed as (-34)2 -4(i)Cc), or l,l56-4c. It follows that the given equation has no 

real solutions when 1,156 -4c < O. Adding 4cto 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. 

Question Difficulty: 
Hard 
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Question ID fbb96bb1 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear equations 
In one variable and 
systems of 
equations In two 
variables 

ID: fbb96bb1 

X - 29 = ( X - a}( X - 29) 
Which of the following are solutions to the given equation, where a is a constant and a > 30? 

I. a

11. a+l

Ill. 29

A. I and II only

B. I and Ill only

C. II and Ill only

D. I, 11, and Iii

ID: fbb96bb1 Answer 

Correct Answer: 

C 

Rationale 

Difficulty 

Choice C is correct. Subtracting the expression (x - 29) from both sides of the given equation yields O = (x - a)(x - 29) - (x - 29),

which can be rewritten as O = (x - a)(x - 29) + (- l)(x - 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 O = (x - 29)(x - a+ (-1)), or O = (x - 29)(x - a - 1). Since x - a - 1 is equivalent to 
x - (a+ I), the equation O = (x - 29)(x - a - 1) can be rewritten as O = (x - 29)(x - (a+ 1)). By the zero product property, it follows 
that x - 29 = o or x - (a+ I) = 0. Adding 29 to both sides of the equation x - 29 = O yields x = 29. Adding a+ I to both sides of the 
equation x - (a+ l) = 0 yields x =a+ I. Therefore, the two solutions to the given equation are 29 and a+ I. Thus, only a+ I 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. 

Question Difficulty: 

Hard 
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Question ID 104bff62 

Assessment Test 

SAT Math 

ID: 104bff 62 

Domain 

Advanced Math 

_z_2 - = _c2_ + 39� � 

Skill Difficulty 

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

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

A. -c

B. -c2 -392 

C. -✓392 - c2 

D. -Jc2 + 392 

ID: 104bff 62 Answer 

Correct Answer: 

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, 
2 2 2 

� 
x2 -c2 > O. Subtracting J f 

2 
from both sides of the given equation yield� J [ 2 -- J f 2 = 39, or 2 

-
2 = 39.

X -c X -c X -c X -C 

Squaring both sides of this equation yields (J\- c\ )
2 

= 392 , or <x
2 -� )(x: - c2) = 392 . Since x2 -c2 Is positive and, therefore,

X -c X -C 

nonzero, the expression x� - c� Is defined and equivalent to I. It follows that the equation (x
2 -� )(x: -c2) = 392 can be

X -C X -c 

rewritten as (5 = �� )<x2 -c2 ) = 392 , or (l)(x2 -c2 ) = 392 , which Is equivalent to x2 -c2 = 392 . Adding c2 to both sides of this 

equation yields x2 = ,?- + 392 . Taking the square root of both sides of this equation yields two solutions: x = ./ t?- + 392 and
x = - ./ ,?- + 392 . Therefore, of the given choices, -./ '1- + 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. 

Question Difficulty: 
Hard 

57

Advanced Algebra Set Questions by College Board / Organized by Prowess Test Prep

James Addeo
Rectangle



Question ID 9f2ecade 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear functions 

ID: 9f2ecade 

h(x) =x3+ax2+bx+c 

The function h is defined above, where a, b, and c are integer constants. If the zeros of 
the function are -5, 6, and 7, what is the value of c? 

ID: 9f2ecade Answer 

Rationale 

Difficulty 

The correct answer is 210. Since -5, 6, and 7 are zeros of the function, the function can be rewritten as 

h(x) =Cx+s)Cx-6)Cx-7). Expanding the function yields h(x)=x3-ax2-23x+210. Thus, a= -8, b = -23, and c =210. 

Therefore, the value of c is 210. 

Question Difficulty: 

Hard 
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Question ID 5edc8c98 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
in one variable and 
systems of 
equations in two 
variables 

ID: 5edc8c98 

64:z:2 
- {16a + 4b)x +ab= 0 

In the given equation, a and bare positive constants. The sum of the solutions to the given equation is k( 4a + b), where k is a 
constant. What is the value of k? 

ID: 5edc8c98 Answer 

Correct Answer: 
.0625, 1/16 

Rationale 

The correct answer is ti;· Let p and q represent the solutions to the given equation. Then, the given equation can be rewritten as 
64(x - p)(x - q) = 0, or 64.x2 - 64(p + q) + pq = 0. Since this equation is equivalent to the given equation, it follows that 
-( 16a + 4b) = - 64(p + q). Dividing both sides of this equation by -64 yields l6aM 4b = p + q, or t6(4a + b) = p + q. Therefore, the
sum of the solutions to the given equation, p + q, is equal to ti;C4a + b). Since it's given that the sum of the solutions to the given 
equation is k(4a + b), where k is a constant, it follows that k = Ti,· 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 - 4(4a + b)x +ab= 0, where a and b are positive constants. 
Dividing both sides of this equation by 4 yields 16x2 -(4a + b)x + °,f' = O. The solutions for a quadratic equation in the form 

Ax2 +Bx+ c = o, where A, B, and care constants, can be calculated using the quadratic formula, x = -B ± '4,-e,: - 4AC and 

x = -B - Y
2� -4AC_ It follows that the sum of the solutions to a quadratic equation in the form Ax2 +Bx+ c = o Is

-B ± Y Jjl - 4AC + -B - yB'- - 4AC which can be rewritten as -B ± - B ± YB'- - 4AC - YB'- - 4AC which is equivalent to 2A 2A ' 2A ' 
�,_2l, or -i· In the equation 16x2 - (4a + b)x + °,f' = 0, A = 16, B = - (4a + b), and C = °,f'. Substituting 16 for A and -(4a + b) for B 
in -i yields -(4�t b), which can be rewritten as -kf.4a + b). Thus, the sum of the solutions to the given equation is-kc4a + b).
Since it's given that the sum of the solutions to the given equation is k(4a + b), where k Is a constant, it follows that k = k·

Question Dlff1culty: 
Hard 
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Question ID 2c05d312 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear equations 
in one variable and 
systems of 
equations in two 
variables 

ID:2c05d312 

57:z:2 
+ (57b + a)x +ab= 0 

In the given equation, a and bare positive constants. The product of the solutions to the given equation is kab, where k is a 
constant. What is the value of la 

1 A. 57

1 
B. 19

C. 1

D. 57

ID: 2c05d312 Answer 
Correct Answer. 

A 

Rationale 

Choice A is correct. The left-hand side of the given equation is the expression 57x2 + (51b + a)x +ab.Applying the distributive 
property to this expression yields 57x2 + 51bx +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 57x(x + b) + a(x + b). 
Since the two terms of this expression have a common factor of (x + b), it can be rewritten as (x + b)(51x + a). Therefore, the given 
equation can be rewritten as (x + b)(51x + a) = 0. By the zero product property, it follows that x + b = O 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 
51x = - a. Dividing both sides of this equation by 57 yields x = o/1· Therefore, the solutions to the given equation are - b and ?-/·

It follows that the product of the solutions of the given equation is (-b)(=?,J), or 5�. It's given that the product of the solutions of the
given equation is kab. It follows that 5� = kab, which can also be written as ab("57) = ab(k). It's given that a and bare positive 
constants. Therefore, dividing both sides of the equation ab("51) = ab(k) by ab yields r-, = k. Thus, the value of k is!,

;-

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. 

Question Difficulty: 
Hard 
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Factors of a 
Polynomial 

(Answers and explanations shown) 

61



Question ID 42f8e4b4 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Equivalent 
expressions 

ID: 42f8e4b4 

One of the factors of 2:z:3 
+ 42:z:2 

+ 2O8:z: Is :z: + b, where b Is a positive constant. What is the smallest possible value of b? 

ID: 42f8e4b4 Answer 

Correct Answer: 

8 

Rationale 

The correct answer Is 8, Since each term of the given expression, 2x3 + 42x2 + 208x, has a factor of 2x, the expression can be 

rewritten as 2.x(x2 ) + 2.x(21x) + 2.x(l04), or 2.x(x2 + 2lx + 104). Since the values 8 and 13 have a sum of 21 and a product of 104, the 

expression x2 + 21x + 104 can be factored as (x+ 8)(x + 13). Therefore, the given expression can be factored as 2.x(x + 8)(x + 13). 

It follows that the factors of the given expression are 2, x, x + 8, and x + 13. Of these factors, only x + 8 and x + 13 are of the form 

x + b, where b Is a positive constant. Therefore, the possible values of bare 8 and 13. Thus, the smallest possible value of b Is 8. 

Question Difficulty: 
Hard 
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Question ID 7355b9d9 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Equivalent 
expressions 

ID: 7355b9d9 

If k - xis a factor of the expression -x2 
+ i9 nk

2, where n and k are constants and k > 0. what is the value of n?

A. -29

8.
-w

C. 

D. 29

ID: 7355b9d9 Answer 

Correct Answer: 

D 
Rationale 

Choice D is correct. If k - x is a factor of the expression -x2 
+ (f§)rrk2

, then the expression can be written as (k - x)(ax + b), where 
a and b are constants. This expression can be rewritten as akx + bk - ax2 

- bx, or -ax2 
+ (ak - b)x + bk. Since this expression is 

equivalent to -x2 + &}g)nk2
, it follows that - a= - 1, ak - b = 0, and bk= (*)nk2

. Dividing each side of the equation - a= - 1
by - 1 yields a = l. Substituting 1 for a in the equation ak - b = 0 yields k - b = 0. Adding b to each side of this equation yields 
k = b. Substituting k for b in the equation bk = (*)nk?- yields k2 

= (-;fg)nk?-. Since k is positive, dividing each side of this equation 
by k2 yields 1 = (f§)rr. Multiplying each side of this equation by 29 yields 29 == n. 

Alternate approach: The expression x2 
- l can be written as (x - y)(x + y), which is a difference of two squares. It follows that 

(,}g)nt' -x2 is equivalent to (( {!ji)k -x)(( vfi,>k + x). It's given that k -xis a factor of -x2 
+ <i)nk2

, so the factor ( {!ji)k -x 
is equal to k - x. Adding x to both sides of the equation ( {lj,)k - x = k - x yields <-{[i,)k == k. Since k is positive, dividing both 
sides of this equation by k yields {!ii= 1. Squaring both sides of this equation yields 'f.9" == 1. Multiplying both sides of this 
equation by 29 yields" = 29. 

Choice A is incorrect. This value of n gives the expression -x2 
+ (*)(-29)k2

, or-x2 
-k2

. This expression doesn't have k -x as a 
factor. 

Choice Bis incorrect. This value of n gives the expression -x2 + (7£cJ)(-:t§)k2 , or-x2 
+ (-m)k2 . This expression doesn't have 

k - x as a factor.

Choice C is incorrect. This value of n gives the expression -x2 
+ (fg)(*)k2

, or -x2 
+ <s¼f )k2 . This expression doesn't have k - x 

as a factor. 

Question Difficulty: 
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Question ID e51 bf5b1 

Assessment Test Domain Skill 

SAT Math Advanced Math Equivalent 
expressions 

ID: e51 bf5b1 

Which of the following expressions has a factor of x + 2b, where b is a positive integer constant? 

A. 3:z:2 
+ 7x+ 14b

B. 3:z:2 + 28:z: + 14b

C. 3x2 
+ 42:z: + 14b

D. 3:z:2 
+ 49x + 14b

ID: e51 bf5b1 Answer 

Correct Answer. 

D 

Rationale 

Difficulty 

I 

Choice D is correct . Since each choice has a term of 3x2
, which can be written as (3x)(x), and each choice has a term of 14b, which 

can be written as (7)(2b), the expression that has a factor of x + 2b, where bis a positive integer constant, can be represented as 
(3x + 7)(x + 2b). Using the distributive property of multiplication, this expression is equivalent to 3x(x + 2b) + 7(x + 2b), or 
3x2 + 6xb + 7x + 14b. Combining the x-terms in this expression yields 3x2 

+ (7 + 6b)x + 14b. It follows that the coefficient of the x­
term is equal to 7 + 6h. Thus , from the given choices, 7 + 6h must be equal to 7, 28, 4 2, or 49. Therefore, 6b must be equal to 0, 21, 35 
, or 4 2, respectively, and b must be equal to�. 2J-. f, or f. respectively. Of these four values of b, only f, or 7, is a positive integer. 
It follows that 7 + 6b must be equal to 49 because this is the only choice for which the value of b is a positive integer constant. 
Therefore , the expression that has a factor of x + 2b is 3x2 + 49 x + 14b. 

Choice A is incorrect. If this expression has a factor of x + 2b, then the value of bis 0, which isn't positive. 

Choice B is incorrect. If this expression has a factor of x + 2b, then the value of bis 2J-. which isn't an integer. 

Choice C is incorrect. If this expression has a factor of x + 2b, then the value of bis if• which isn't an integer. 

Question Difficulty: 

Hard 
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Translations 
(Answers and explanations shown) 

65



Question ID 40491607 

Assessment Test 

SAT Math 

ID:40491607 

Domain Skill 

Advanced Math Nonlinear functions 

f(x) = (x - l)(x + 3)(x - 2) 

. .

Difficulty 

In the xy-plane, when the graph of the function f. where y = f(x ). is shifted up 6 units, the resulting graph is defined by the 
function g. If the graph of y = g(x) crosses through the point (4, b), where bis a constant, what Is the value of b? 

ID: 40491607 Answer 

Correct Answer:

48 

Rationale 

The correct answer is 48. It's given that in the xy-plane, when the graph of the function /, where y = f(.x), Is shifted up 6 units, the 
resulting graph is defined by the function g. Therefore, function g can be defined by the equation g(x) = .f(.x) + 6. It's given that 
.f(.x) = (x - l)(x + 3)(x - 2). Substituting (x - l)(x + 3)(x - 2) for j(.x) in the equation g(x) = f(.x) + 6 yields
g(x) 

= (x - l)(x + 3)(x - 2) + 6. For the point (4, b), the value of x is 4. Substituting 4 for x In the equation 
g(x) 

= (x - l)(x + 3)(x - 2) + 6 yields g(4) = (4 - 1)(4 + 3)(4 - 2) + 6, or g(4) = 48. It follows that the graph of y = g(x) crosses 
through the point (4.48). Therefore. the value of bis 48.

Question Difficulty: 
Hard 
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Question ID a45ffacb 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: a45ff acb 

Function/ Is defined by /(x) = -a:r 
+ b, where a and bare constants. In the xy-plane, the graph of y = f(x) - 15 has a y­

lntercept at (0, -°;').The product of a and b Is 0:. What Is the value of a?

ID: a45ff acb Answer 

Correct Answer: 
5 

Rationale 

The correct answer Is 5. It's given that .f(x) = - a" + b. Substituting -a" + b for fix) In the equation y = j(.x) - 15 yields 
y = - a"' 

+ b - 15. It's given that the y-lntercept of the graph of y = fx)- 15 Is (0, - 9J>· Substituting O for x and -9!/ for yin the 
equation y = - ax + b- 15 yields -91- = - a0 + b- 15, which Is equivalent to -9/- = - I + b- 15, or -'J!/- = b - 16. Adding 16 to 
both sides of this equation ylelds f = b. It's given that the product of a and bis�. or ab= ff. Substituting J..r for bin this equation 
yields Ca>cJ,/-> = �i. Dividing both sides of this equation by � yields a= 5. 

Question Difficulty: 
Herd 
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Question ID b8f13a3a 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: b8f13a3a 

Function J is defined by J(x) = -a:c + b, where a and bare constants. In the xy-plane, the graph of y = J( x) - 12 has a y­
lntercept at ( 0, - 7; ) . The product of a and bis 3�0 . What is the value of a? 

ID: b8f13a3a Answer 

Correct Answer: 
20 

Rationale 

The correct answer is 20. It's given that f(x) = - er + b. Substituting -a" + b for f(x) in the equation y = f(x)- 12 yields 
y = - a" + b - 12. It's given that they-intercept of the graph of y = f(x)- 12 is (0, - 7i>· Substituting o for x and -71 for yin the 
equation y = - a" + b - 12 yields -1; = - a0 

+ b - 12, which is equivalent to -7l = - 1 + b- 12, or 7i = b - 13. Adding 13 to 
both sides of this equation yields \6 = b. It's given that the product of a and bis�. or ab = �- Substituting \6 for b in this
equation yields (a)(l.p) = �- Dividing both sides of this equation by \6 yields a = 20.

Question Difficulty: 
Hard 
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Question ID 821 e724e 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 821e724e 

The function g is d�fined by g(x) = (x + 14)(t - x), where tis a constant. In the xy-plane, the graph of y = g(x) passes 
through the point (24, 0). What is the value of g(O)? 

ID: 821e724e Answer 

Correct Answer. 
336 

Rationale 

The correct answer is 336. By the zero product property, if (x + 14)(t -x) = 0, then x + 14 = 0, which gives x = - 14, or (t -x) = 0, 
which gives x = t. Therefore, g{.x) = 0 when x = - 14 and when x = t. Since the graph of y = g(x) passes through the point (24, 0), it 
follows that g(24) = 0, sot= 24. Substituting 24 fort in the equation g{.x) 

= (x + 14)(t -x) yields g{.x) 
= (x + 14)(24 -x). The value of 

g(0) can be calculated by substituting 0 for x in this equation, which yields g(0) = (0 + 14)(24 -0), or g(0) = 336. 

Question Difficulty: 
Hard 
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Question ID 4a0d0399 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions --

ID:4a0d0399 

The function f is defined by f ( x) = a:t 
+ b, where a and bare constants. In the xy-plane, the graph of y = f ( x) has an x­

intercept at (2, 0) and a y-intercept at (0, -323). What is the value of b? 

ID: 4a0d0399 Answer 

Correct Answer: 

-324

Rationale 

The correct answer is -324. It's given that the function / is defined by f(x) = ax + b, where a and b are constants. It's also given 
that the graph of y = j(x) has a y-intercept at (0, - 323). It follows that /(0) = - 323. Substituting 0 for x and -323 for f(x) in 
f(.x) = � + b yields -323 = a0 + b, or -323 = 1 + b. Subtracting 1 from each side of this equation yields -324 = b. Therefore, the 
value of b Is -324. 

Question Difficulty: 

Hard 
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Question ID 09d21 d79 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear functions 

ID: 09d21d79 

y 

4 

2 

f, -4 -2 () 2 4 X 

' 
1
2 

14 I
\ I I
, 

16 
\ J 
\.. 

10 

The graph of y = 2:z:2 
+ bx + c is shown, where band care constants. What is the value of be? 

ID: 09d21 d79 Answer 

Correct Answer: 

-24

Rationale 

Difficulty 

The correct answer is -24. Since the graph passes through the point (0, -6), it follows that when the value of x Is o. the value of y 

is -6. Substituting o for x and -6 for y In the given equation yields -6 = 2(0)2 + b(O) + c, or -6 = c. Therefore, the value of c Is -6.
Substituting -6 for c In the given equation yields y = 2x2 + bx - 6. Since the graph passes through the point (-1, - 8), It follows 
that when the value of xis - I, the value of y is -8. Substituting -1 for x and -8 for yin the equation y = 2x2 + bx - 6 yields 

-8 = 2(-1)
2 + h(-1)-6, or -8 = 2 - b - 6, which Is equivalent to -8 = - 4 - b. Adding 4 to each side of this equation yields

-4 = - b. Dividing each side of this equation by - I yields 4 = b. Since the value of b Is 4 and the value of c Is -6, It follows that the
value of be ls (4)(-6), or-24.

Alternate approach: The given equation represents a parabola In the xy-plane with a vertex at (-1, -8). Therefore, the given 
equation, y = 2x2 +bx+ c, which Is written In standard form, can be written In vertex form, y = a(x - h)2 

+ k, where (h, k) Is the 
vertex of the parabola and a is the value of the coefficient on the,? term when the equation Is written in standard form. It follows 
that a= 2. Substituting 2 for.a, -I for h, and -8 fork In this equation ylelds y = 2(x - (-1))2 + (-8), or y = 2(x + 1)2 -8. Squaring 
the binomial on the right-hand side of this equation yields y = 2(x2 + 2x + 1) - 8. Multiplying each term Inside the parentheses on 
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Question ID 55c5d3c2 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 55c5d3c2 

The function f is defined by f(x) = az 
+ b, where a and bare constants and a > 0. In the xy-plane, the graph of y = f(x) has a 

y-intercept at (0, -25) and passes through the point (2, 23). What is the value of a + b?

ID: 55c5d3c2 Answer 

Correct Answer: 
-19

Rationale 

The correct answer is - 19. It's given that function /is defined by f(.x) = ax + b, where a and bare constants and a> 0. It's also 

given that the graph of y = f(.x) in the xy-plane has a y-intercept at (0, - 25) and passes through the point (2, 23). Since the graph 

has a y-intercept at (0, - 25), /(0) = - 25. Substituting 0 for x in the given equation yields /(0) = a0 
+ b, or /(0) = 1 + b, and 

substituting - 25 for /(0) in this equation yields -25 = I + b. Subtracting I from each side of this equation yields -26 = b. 

Substituting - 26 for bin the equation f(x) = � + b yields f(.x) = ax - 26. Since the graph also passes through the point (2, 23), 

/(2) = 23. Substituting 2 for x In the equation f(x) = � - 26 yields /(2) = a2 
- 26, and substituting 23 for /(2) yields 23 = a2 

- 26. 

Adding 26 to each side of this equation yields 49 = a2
• Taking the square root of both sides of this equation yields± 7 = a. Since

it's given that a> 0, the value of a is 7. It follows that the value of a+ bis 7 - 26, or - 19. 

Question Difficulty: 
Hard 
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Question ID 9f2ecade 

Assessment Test Domain Skill 

SAT Math Advanced Math Nonlinear functions 

ID: 9f2ecade 

h(x) =x3+ax2+bx+c 

The function h is defined above, where a, b, and c are integer constants. If the zeros of 
the function are -5, 6, and 7, what is the value of c? 

ID: 9f2ecade Answer 

Rationale 

Difficulty 

The correct answer is 210. Since -5, 6, and 7 are zeros of the function, the function can be rewritten as 

h(x) =Cx+s)Cx-6)Cx-7). Expanding the function yields h(x)=x3-ax2-23x+210. Thus, a= -8, b = -23, and c =210. 

Therefore, the value of c is 210. 

Question Difficulty: 

Hard 
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Question ID de39858a 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID:de39858a 

The function his defined by h (x) = az 
+ b, where a and bare positive constants. The graph of y = h (x) in the xy-plane

passes through the points (0, 10) and (-2, 3
32; ). What is the value of ab?

A. ¼

8. ½

C. 54

D. 60

ID: de39858a Answer 

Correct Answer: 

Rationale 

Choice C is correct. It's given that the function h is defined by hGc) = a" +band that the graph of y = h(x) in the xy-plane passes 
through the points (0, 10) and (-2, 3JJ>- Substituting O for x and 10 for hG:) in the equation hG:) 

= a" + b yields 10 = a0 + b, or 
10 = I + b. Subtracting I from both sides of this equation yields 9 = b. Substituting -2 for x and 337i for h(x) in the equation
h(x) = a" + 9 yields 3JJ = a-2 + 9. Subtracting 9 from both sides of this equation yields½,= a-2

, which can be rewritten as 
a2 •= 36. Taking the square root of both sides of this equation yields a = 6 and a= - 6, but because it's given that a is a positive 
constant, a must equal 6. Because the value of a is 6 and the value of bis 9, the value of ab is (6)(9), or 54. 

Choice A is incorrect and may result from finding the value of a-2 b rather than the value of ab. 

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

Choice D is incorrect and may result from correctly finding the value of a as 6, but multiplying it by they-value in the first ordered 
pair rather than by the value of b.

Question Difficulty: 

Hard 
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Question ID 4d037075 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID:4d037075 

y 

-1 
I I I I I I 

Q-1 -l -7 -6 -5 -4 -3 -2 -1 u
X 

-r-,,...
I 

1-
L2--

' L3-
\ L4-
\ I s---, 

L6-...
I 7-...
I s---
L9---

10-... 

The rational function f is defined by an equation in the form J(x) = 2::b, where a and bare constants. The partial graph of
y = f(x) Is shown. If g(x) = f(x + 4), which equation could define function g?

A. g(x)
= f 

B. g(x) 
= 2:�

C. g(x)
= 2:!s 

D. g(x) = 6�::)

ID: 4d037075 Answer 

Correct Answer: 
C 

Rationale 

Choice C is correct It's given that,/&)= x �band that the graph shown is a partial graph of y = ,/&). Substituting y for f..x) in the 
equation .f(.x) =xi b yields y =xi 6. The graph passes through the point (-7, - 2). Substituting -7 for x and -2 for yin the 
equation y =xi 6 yields -2 = �- Multiplying each side of this equation by -7 + b yields -2(-7 + b) = a, or 14 - 2b = a. The 

graph also passes through the point (-5, - 6). Substituting -5 for x and -6 for yin the equation y = x !t b yields -6 = _5o+ b'
Multiplying each side of this equation by -5 + b yields -6(-5 + b) = a, or 30 - 6b =a.Substituting 14 - 2b for a ln this equation
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Question ID 43926bd9 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 43926bd9 

X /{x) 

1 a 

2 a5 

3 09 

For the exponential function f, the table above shows several values of x and their corresponding values of f(x), where a is a 

constant greater than 1. If k is a constant and /(k) = if 9, what is the value of k? 

ID: 43926bd9 Answer 

Rationale 

The correct answer is 8. The values of /0<.) for the exponential function f shown in the table increase by a factor of a4 for each 
increase of 1 in x. This relationship can be represented by the equation f(x) = a4x+ b, where b is a constant. It's given that when
x = 2,f0<.) = a5. Substituting 2 for x and a5 for /(x) Into f(x) = a4x+b yields a5 == a4C

2
)+b_ Since 4(2)+b = 5, it follows that 

b = -3. Thus, an equation that defines the function f is /(x) = a4x-l_ It follows that the value of k such that f(k) = a29 can be
found by solving the equation 4k-3 = 29. which yields k = a.

Question Difficulty: 
Hard 
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Question ID d41 cf4d3 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: d41 cf 4d3 

The function f is defined by f(x) = a✓x + b, where a and bare constants. In the xy-plane, the graph of y = f(x) passes 
through the point (-24, 0), and !(24) < 0. Which of the following must be true? 

A. /(0) = 24

B. /(0) = -24

C. a> b

D. a< b

ID: d41 cf 4d3 Answer 

Correct Answer: 

Rationale 

Choice D is correct. It's given that /(24) < 0. Substituting 24 for J(x) in the equation J(x) 
= a...;x+o yields 1(24) = a..,j'Im. 

Therefore, a,fiA+T, < 0. Since .j'fX+f, can't be negative, it follows that a < O. It's also given that the graph of y = f(x) passes 
through the point (-24,0). It follows that when x = -24, J(x) = 0. Substituting -24 for x and O for .f(x) in the equation 
.f(x) = a..,fx+T, ylelds o = ay-24 + b. By the zero product property, either a= 0 or y-24 + b = o. Since a< 0, it follows that 
.j'fX+F, = o. Squaring both sides of this equation yields -24 + b = 0. Adding 24 to both sides of this equation yields b = 24. Since 
a < O and b is 24, It follows that a < b must be true. 

Choice A is incorrect. The value of /(0) Is a{f>, which must be negative. 

Choice B Is incorrect. The value of /(0) is a{f>, which could be -24, but doesn't have to be. 

Choice C Is Incorrect and may result from conceptual or calculation errors. 

Question Difficulty: 
Hard 
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Question ID 02060533 

Aooooomont Tont Domain Skill Difficulty 

SAT Math Advanced Moth Nonlinear functions 
. 

ID: 02060533 

a: g(a:) 
-27 3 

-9 0 

21 5 

The table shows three values of :z: and their corresponding values of g(x), where g(x) = ��� and/ Is a linear function. What Is 
the y-lntercept of the graph of y = J( x) In the xy-plane? 

A. (0, 36)

B. (0, 12)

c. (0, 4)

D. (0, -9)

I 
ID: 02060533 Answer 

Correct Answer: 

A 

Rationale 

Choice A Is correct. It's given that the table shows values of x and their corresponding values of g(x), where 8Cx) = f(.x) . It's also
given that/ Is a linear function. It follows that an equation that defines / can be written In the form f(x) =: mx + b, where m 
represents the slope and b represents the y-coordlnate of they-intercept (0, b) of the graph of y = f(x) in the xy-plane. The slope of 
the graph of y = fix) can be found using two points, (x 1 , y1 ) and (x2, y2 ), that are on the graph of y = f(x), and the formula 

y -y / __ m = Xi _ x\ , Since the table shows values of x and their corresponding values of gu:), substituting values of x and g(x) In the 
equation g(x) = J(x) can be used to define function /. Using the first pair of values from the table, x = - 27 and g(x) = 3, yields x+! 
3 = !�7��. or 3 = l<:f j>. Multlplylng each side of this equation by -24 yields -72 = /(-27), so the point (-27, - 72) is on the 
graph of y == f(x). Using the second pair of values from the table, x = - 9 and gCx) = o, yields o = !�:�. or O = lC:j). Multiplying 
each side of this equation by -6 yields O = /(-9), so the point (-9, 0) Is on the graph of y = f(x). Substituting (-27, - 72) and 
(-9,0) for (x 1 ,y1) and (x2, y2 ), respectively, In the formula m = i� -�\ yields m = J9-J<��1

)
' or m = 4. Substituting 4 form in the 

equation f(x) = mx + b yields f(x) = 4x + b. Since o = /(-9), substituting -9 for x and O for j(x) In the equation f(x) = 4x + b yields 
O = 4(-9) + b, or O = - 36 + b. Adding 36 to both sides of this equation yields 36 = b. It follows that 36 Is the y-coordlnate of they­
lntercept (0, b) of the graph of y = j{x). Therefore, the y-lntercept of the graph of y = fix) Is (0, 36). 

Choice 8 Is Incorrect. 12 is the y-coordlnate of the y-lntercept of the graph of y = 8<x). 
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Question ID 4dd4efcf 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 4dd4efcf 

/(:z:)=a:z:2 +4:z:+c 
In the given quadratic function, a and c are constants. The graph of y = f ( x) In the xy-plane Is a parabola that opens upward and 
has a vertex at the point (h, k), where hand k are constants. If k < 0 and /(-9) = /(3), which of the following must be true? 

I. C < 0 
II. a� 1

A. I only

B. II only

C. I and JI

D. Neither I nor II 

ID: 4dd4efcf Answer 
Correct Answer: 

D 

Rationale 

Choice D Is correct. It's given that the graph of y = f(x) In the xy-plane Is a parabola with vertex (h, k). If /(-9) = /(3), then for the 
graph of y = f(x), the point with an x-coordinate of -9 and the point with an x-coordlnate of 3 have the same y-coordinate. In the 
xy-plane, a parabola is a symmetric graph such that when two points have the same y-coordinate, these points are equidistant 
from the vertex, and the x-coordinate of the vertex is halfway between the x-coordinates of these two points. Therefore, for the 
graph of y = f(x), the points with x-coordinates -9 and 3 are equidistant from the vertex, (h, k), and h Is halfway between -9 and 3. 
The value that Is halfway between -9 and 3 is -9 t 3, or -3. Therefore, h = - 3. The equation defining/ can also be written in
vertex form, f(x) = a(x - h)1 

+ k. Substituting -3 for h In this equation yields f(x) = a(x - (-3))2 
+ k, or f(x) = a(x + 3)2 

+ k. This 
equation Is equivalent to f(x) = a(x2 

+ 6x + 9) + k, or f(x) = ax2 
+ 6ax + 9a + k. Since f(x) = ax2 

+ 4x + c, it follows that 6a = 4 and 
9a + k = c. Dividing both sides of the equation 6a = 4 by 6 yields a = i, or a = j. Since j < I, It's not true that a � l. Therefore, 
statement II Isn't true. Substituting � fora In the equation 9a + k = c yields 9(�) + k = c, or 6 + k = c. Subtracting 6 from both sides 
of this equation ylel�\,. ; c - 6. If k < 0, then c - 6 < 0, or c < 6. Since c could be any value less than 6, it's not necessarily true that 
c < o. Therefore, statement I isn't necessarily true. Thus, neither I nor II must be true. 

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: 
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Question ID 95eeeb5b 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

1D:95eeeb5b 

The function f Is defined by / ( x) = ax2 + bx + c, where a, b, and care constants. The graph of y = f ( x) In the xy-plane 
passes through the points (7, 0) and (-3, 0). If a is an integer greater than 1, which of the following could be the value of a+ b?

A. -6

B. -3 

C. 4

D. 5

ID: 95eeeb5b Answer 

Correct Answer: 

A 

Rationale 

Choice A is correct. It's given that the graph of y = f(x) in the xy-plane passes through the points (7, 0) and (-3, 0). It follows that 
when the value of x is either 7 or -3, the value of f(x) is o. It's also given that the function / is defined by fix) = ax2 +bx+ c, where 
a, b, and care constants. It follows that the function/ is a quadratic function and, therefore, may be written In factored form as 
fix,) = aCx - wCx - v), where the value of f(x) Is O when x is either u or v. Since the value of f(x) is O when the value of x is either 7 
or -3, and the value of f(x) Is 0 when the value of x is either u or v, it follows that u and v are equal to 7 and -3. Substituting 7 for u 

and -3 for v In the equation f(x) = aCx - u)Cx -v) yields fix)= a(x -7)(x -(-3)), or f(x) = a(x -7)(x + 3). Distributing the right­
hand side of this equation yields .f(x) = a(x2 

- 7x + 3x - 21), or f(x) = ax2 -4ax -2la. Since it's given 1hat fix)= ax2 +bx+ c, It
follows that b = -4a. Adding a to each side of this equation yields a+ b = - 3a. Since a+ b = - 3a, If a Is an Integer, the value of 
a+ b must be a multiple of 3. If a Is an integer greater than 1, it follows that a � 2. Therefore, -3a S - 3(2). It follows that the value 
of a+ b Is less than or equa'I to -3(2), or -6. Of the given choices, only -6 Is a multi pie of 3 that's less than or equal to -6. 

Choice B Is Incorrect. This is the value of a+ b If a is equal to, not greater than, I. 

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 
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Question ID 92f812bb 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 92f812bb 

In the xy-plane, a parabola has vertex (9, -14) and intersects the x-axis at two points. If the equation of the parabola is written In 

the form y = ax2 
+ bx + c, where a, b, and c are constants, which of the following could be the value of a + b + &. 

A. -23

B. -19

C. -14

D. -12

ID: 92f812bb Answer 

Correct Answer: 

D 

Rationale 

Choice D is correct. The equation of a parabola in the xy-plane can be written in the form y = a(x - h)2 
+ k, where a is a constant

and (h,k) is the vertex of the parabola. If a is positive, the parabola will open upward, and if a is negative, the parabola will open 

downward. It's given that the parabola has vertex (9, -14). Substituting 9 for hand -14 fork in the equation y = a(x - h)2 
+ k

gives y = a(x - 9)2 - 14, which can be rewritten as y = a(x - 9)(x -9)-14, or y = a(x2 - 18x + 81) - 14. Distributing the factor of a

on the right-hand side of this equation yields y = ax2 
- I &ax+ 81a - 14. Therefore, the equation of the parabola,

y = ax2 - 18ax + 81a - 14, can be written in the form y = ax2 +bx+ c, where a= a, b = -18a, and c = 81a -14. Substituting - 18a

for band 81 a - 14 for c in the expression a+ b + c yields (a)+ (- I 8a) + (81a - 14), or 64a - 14. Since the vertex of the parabola,

(9, - 14), is below the x-axis, and it's given that the parabola Intersects the x-axis at two points, the parabola must open upward. 

Therefore, the constant a must have a positive value. Setting the expression 64a - 14 equal to the value in choice D yields

64a - 14 = - 12. Adding 14 to both sides of this equation yields 64a = 2. Dividing both sides of this equation by 64 yields a=�. 

which is a positive value. Therefore, if the equation of the parabola ls written in the form y = ax2 +bx+ c, where a, b, and care

constants, the value of a+ b + c could be - 12.

Choice A is incorrect. If the equation of a parabola with a vertex at (9, - 14) is written in the form y = ax2 + bx+ c, where a, b, and c 
are constants and a+ b + c = - 23, then the value of a will be negative, which means the parabola will open downward, not

upward, and will intersect the x-axis at zero points, not two points. 

Choice B is incorrect. If the equation of a parabola with a vertex at (9, - 14) is written in the form y = ax2 +bx+ c, where a, b, and c 
are constants and a+ b + c = - 19, then the value of a will be negative, which means the parabola will open downward, not

upward, and will intersect the x-axis at zero points, not two points. 

Choice C Is Incorrect. If the equation of a parabola with a vertex at (9, - 14) is written in the form y = ax2 +bx+ c, where a, b, and c

are constants and a+ b + c = - 14, then the value of a will be 0, which is inconsistent with the equation of a parabola.
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Question ID 08d03fe4 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 08d03fe4 

For the exponential function /, the value off (1) is k, where k is a constant. Which of the following equivalent forms of the 
function f shows the value of k as the coefficient or the base? 

A. f(x) = 50(2t+l

B. /(x} = 80(2t

C. /(x) = 128(2):i:-l

D. f(x) = 205(2):1:-2 

ID: 08d03fe4 Answer 
Correct Answer: 

Rationale 

Choice C Is correct. For the form of the function in choice C, f(x) = 128(1.6t- 1, the value of /(1) can be found as 128(1.6) 1 -1,
which is equivalent to 128(1.6)0 , or 128. Therefore, k = 128, which is shown in f(x) = 128(1.6/- 1 as the coefficient.

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. 

Question Difficulty: 

Hard 
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Question ID 70fb357b 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 70fb357b 

Y = 
576(2z+2) 

The graph of the given equation in the xy-plane has a y-intercept of (r, s ). Which of the following equivalent equations displays the 

value of s as a constant, a coefficient, or the base? 

A. y = 331,776(0:+1) 

B. y = 24(4%+4) 

C. y = 214 (24)(4z+5) 

D. y = 

5�6 (576)(2z+3
) 

ID: 70fb357b Answer 

Correct Answer: 

A 

Rationale 

Choice A is correct. They-intercept of a graph in the xy-plane is the point where x = o. Substituting o for x in the given equation, 
y = 576f2z+ 2> , yields y = 576C:U.0>+ 2> , which is equivalent toy= 5762 , or y = 331,776. Therefore, the graph of the glven equation In
thexy-plane has ay-intercept of (0,331,776). It follows that r = 0 ands= 331,776. Thus, the equivalent equation y = 331,776(.r+ n 
displays the value of s as the base. 

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 Dis incorrect and may result from conceptual or calculation errors. 

Question Difficulty: 
Hard 
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Question ID 781 c2f6e 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 781c2f6e 

The function f is defined by f(x) = a(2.2z 
+ 2.2b), where a and bare integer constants and O < a < b. The functions g and h

are equivalent to function f, where k and m are constants. Which of the following equations displays they-coordinate of they­
intercept of the graph of y = f ( x) in the xy-plane as a constant or coefficient? 

I. g(x) = a(2.2z 
+ k)

II. h(x) = a(2.2t + m

A. I only

B. II only

C. I and II

D. Neither I nor II

ID: 781 c2f6e Answer 

Correct Answer: 
D 

Rationale 

Choice D is correct. Ay-intercept of a graph in the xy-plane is a point where the graph intersects the y-axis, or a point where x = 0. 
Substituting 0 for x in the equation defining function f yields /(0) = a(2.2° + 2.26 ), or /(0) = a(I + 2.26 ). So, they-coordinate of the 
y-intercept of the graph Is a(I + 2.2b ), or equivalently, a+ a(2.2l. It's given that function g Is equivalent to function/, where
0 < a < b. It follows that k = 2.2b . Since a(2.2)6 can't be equal to 0, the coefficient a can't be equal to a+ a(2.2)6 . Since 0 < a, the
constant k, which Is equal to 2.2b , can't be equal to a+ a(2.2)b . Therefore, function g doesn't display they-coordinate of they­
intercept of the graph of y = f(x) in the xy-plane as a constant or coefficient. It's also given that function h is equivalent to function
f, where 0 < a < b. The equation defining / can be rewritten as f(x) = a(2.2)°" + a(2.2)6 . It follows that m = a(2.2)6 . Since a(2.2l
can't be equal to 0, the coefficient a can't be equal to a+ a(2.2)6 . Since 0 < a, the constant m, which is equal to a(2.2)6 , can't be
equal to a+ a(2.2)6 . Therefore, function h doesn't display they-coordinate of they-intercept of the graph of y = f(x) in the xy-plane
as a constant or coefficient. Thus, neither function g nor function h displays they-coordinate of they-intercept of the graph of
y = f(x) in the xy-plane as a constant or coefficient. 

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 6e7ae9fc 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 6e7ae9fc 

The function g Is defined by g( x) = x(x - 2)(x + 6)2. The value of g(1 - w) is 0, where w is a constant. What is the sum of all
possible values of w? 

ID: 6e7ae9fc Answer 

Correct Answer. 
25 

Rationale 

The correct answer is 25. The value of g(l - w) Is the value of g(x) when x = 7 - w, where w is a constant. Substituting 7 - w for x
in the given equation yields g(l- w) = (7 - w)(l - w- 2)(1- w + 6)2

, which Is equivalent to g(l- w) = (l- w)(5 - w)(l3 - w)2
. It's 

given that the value of g(l - w) is 0. Substituting O for g(7 - w) In the equation g(7 - w) = (7 - w)(5 - w)(l3 - w)2 yields 
o = (l - w)(5 - w)(l3 - w)2

. Since the product of the three factors on the right-hand side of this equation Is equal to 0, at least one
of these three factors must be equal too. Therefore, the possible values of w can be found by setting each factor equal to 0. 
Setting the first factor equal too yields 7 - w = 0. Adding w to both sides of this equation yields 7 = w. Therefore, 7 is one possible
value of w. Setting the second factor equal to 0 yields 5 - w = 0. Adding w to both sides of this equation yields 5 = w. Therefore, S
is a second possible value of w. Setting the third factor equal to 0 yields (13 - w)2 

= 0. Taking the square root of both sides of this
equation yields 13 - w = o. Adding w to both sides of this equation yields 13 = w. Therefore, 13 is a third possible value of w. 
Adding the three possible values of w yields 7 + 5 + 13, or 25. Therefore, the sum of all possible values of w is 25.

, 

Question Difficulty: 
Hard 
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Question ID 2f51 abc2 

Assessment Test Domain Sklll Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID: 2f51 abc2 

f(x) = 159 - 2x1 
The function / Is defined by the given equation. For which of the following values of k does f(k) = 3k? 

A. 
59 

B. 
59 

C. 
in 

-5-

D. 59

ID: 2f51 abc2 Answer 

Correct Answer. 
A 

Rationale 

Choice A is correct. The value of k for which /(k) = 3k can be found by substituting k for x and 3k for J(x) in the given equation, 
f(x) = (59 - 2xL which yields 3k = 159 - 2kl. For this equation to be true, either -3k = 59 - 2k or 3k = 59 - 2k. Adding 2k to both 
sides of the equation -3k = 59 -2k yields -k = 59. Dividing both sides of this equation by -1 yields k = - 59. To check whether
-59 ls the value of k, substituting -59 fork In the equation 3k = 159- 2kl yields 3(-59) = 159 -2(-59)1, which Is equivalent to 
-177 = t177L or -177 = 177, which Isn't a true statement. Therefore, -59 isn't the value of k. Adding 2k to both sides of the 
equation 3k = 59 - 2k yields Sk = 59. Dividing both sides of this equation by 5 yields k = f To check whether� is the value of k, 
substituting� for k In the equation 3k = 159 - 2kt yfelds 3(�) = �9 -2(�)1, which ls equivalent to J.¥ = 11-FI· or 1 �7 =�which
Is a true statement. Therefore, the value of k for which /(k) = 3k Is�-

Choice B ls Incorrect and may result from conceptual or calculatlon 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 
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Question ID a5882327 

Assessment Test Domain Skill Difficulty 

SAT Math Algebra Linear functions 

ID: a5882327 

The linear function g Is defined by g(:z:) = b - 15x, where b Is a constant. If g( c + 7) = f, where c Is a constant, which of the
following expressions represents the value of b? 

A. 

B. 

C. 

D. 

15c 

..!..!!£+7 
4 

61c + 105
4 

15c+ 105 

ID: a5882327 Answer 

Correct Answer: 

Rationale 

Choice C Is correct. It's given that g(c + 7) = j- Therefore, for the given linear function g, when x = c + 7, g(x) = f Substituting c + 7 
for x and j for g(x) in g(x) = b - 15x yields j = b - 15(c + 7). Applying the distributive property to the right-hand side of this equation
yields j = b - 15c - 105. Adding 15c to both sides of this equation yields j + 15c = b - 105. Adding 105 to both sides of this
equation yields i + 15c + 105 = b, or 6Jc + 105 = b. Therefore, the expression that represents the value of bis 6Jc + 105.

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. 

Question Difficulty: 

Hard 
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Question ID 0b0fa68b 

Assessment Test Domain Skill Difficulty 

SAT Math Algebra Linear functions 

ID: 0b0fa68b 

For the function f, f( ex) = x - 8 for all values of x, where c is a positive constant. If /(2) = 35, what is the value of c? 

ID: 0b0fa68b Answer 

Correct Answer: 
.0465, 2/43 

Rationale 

The correct answer Is 41· It's given that /(ex)= x - 8 for all values of x, where c is a positive constant, and /(2) = 35. Therefore, for 

the given function /, ex = 2. Dividing both sides of this equation bye yields x = �- Substituting� for x in the equation /(ex) = x - 8 
yields Jt7t) = � - 8, or /(2) = � - 8. Since it's given that /(2) = 35, substituting 35 for /(2) yields 35 = �- 8. Adding 8 to both sides 
of this equation yields 43 = �- Multiplying both sides of this equation by c yields 43c = 2. Dividing both sides of this equation by 43 
yields c = 41"· Note that 2/43, .0465, 0.046, and 0.047 are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID ce508fb0 

Assessment Test Domain 

SAT Math Advanced Math 

ID: ce508fb0 

The functions f and g are defined by the given equations. 
f(x) =3+ l-2x-x2 l 
g(w) = I ;�1 I - w + 5

If f(-4) = c, where c is a constant, what is the value of g(c)?

ID: ce508fb0 Answer 

Correct Answer: 
-4.9, -49/10
Rationale

Skill Difficulty 

Nonlinear functions 

The correct answer is - 4.9. The value of /(-4) is the value of f..x) when x = - 4. Substituting - 4 for x in the equation
.f(x) = 3 + j-2x - x2 I yields /(-4) = 3 + 1-2(-4) - (-4)2 1, or /(-4) = 3 + 1-81, which is equivalent to /(-4) = 3 + 8, or /(-4) = 11.
Since it's given that f(-4) = c, it follows that c = 11 and the value of g(c) is the value of g(l I). Substituting 11 for win the equation 
g(w) = l;-�'tl · w + 5 yields g(l l) = 1

11 �J 
1
1- 11 + 5, or g(l 1) = 1-1.11 - 6, which is equivalent to g(l 1) = 1.1 - 6, or g(ll) = - 4.9.

Note that -4. 9 and -49/1 O are examples of ways to enter a correct answer. 

Question Difficulty: 
Hard 
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Question ID 128c75e2 

Assessment Test Domain Skill Difficulty 

SAT Math Advanced Math Nonlinear functions 

ID:128c75e2 

The function g Is defined by g(x) = ':' - 14, where a< 0. What is the product of g(15a) and g(7a)?

ID: 128c75e2 Answer 
Correct Answer: 
609 

Rationale 

The correct answer is 609. It's given that the function g is defined by g(x) = lf- 14, where a < 0. Substituting 15a for x in function g 
yields g(l5a) = P�a) - 14. This function can be rewritten as g(15a) = � - 14, or g(15a) = 15(!gi)- 14. Since a< 0, it follows that
lg!= - 1. Substituting -1 for lg! in g(15a) = 15(�) - 14 yields g(l5a) = 15( - 1) - 14, or g(l5a) = - 29. Similarly, substituting 7a for x 
in function g yields g(7a) = l?ffe- 14. This function can be rewritten as g(7a) = :zwl- 14, or g(7a) = 7(!gi) - 14. Since a < 0, it again 
follows that 'f = - 1. Substituting -1 for lg! in g(7a) = 7(!gi) - 14 yields g(7a) = 7( - 1) - 14, or g(7a) = - 21. Therefore, 
g(l5a) = - 29 and g(7a) = - 21. Thus, the product of g(l5a) and g(7a) is ( - 29)( - 21), or 609. 

Question Difficulty: 
Hard 
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Question ID 023c0a8d 

Assessment Test Domain 

SAT Math Algebra 

1D:023c0a8d 

For the function f, if /(3x) = x-6 for all values of x,

what is the value of /(6) ? 

A. -6

B. -4

C. 0

D. 2

ID: 023c0a8d Answer 

Correct Answer: 

Rationale 

Skill Difficulty 

linear functions 

Choice Bis correct. It's given that/(3x) =x-6 for all values of x. If 3x =6, then /(3x) will equal /(6). Dividing both sides of 

3x = 6 by 3 gives X = 2. Therefore, substituting 2 for x in the given equation yields /(3 x2) = 2-6, which can be rewritten as 

/(6)= -4. 

Choice A is incorrect. This is the value of the constant in the given equation for f. Choice C Is incorrect and may result from 
substituting x = 6, rather than x = 2, into the given equation. Choice D is incorrect. This is the value of x that yields /(6) for the 

left-hand side of the given equation; it's not the value of /(6). 

Question Difficulty: 
Hard 
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