Question ID 584e6e70

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 584e6e70

One of the factors of 223 + 4222 + 208z is « + b, where b is a positive constant. What is the smallest possible value of b?

ID: 584e6e70 Answer

Correct Answer: 8

Rationale

The correct answer is 8. Since each term of the given expression, 2x3 + 42x? + 208x, has a factor of 2x, the expression can be
rewritten as 2xx? + 2x21x + 2x104, or 2xx? + 21x + 104. Since the values 8 and 13 have a sum of 21 and a product of 104, the
expression x? + 21x + 104 can be factored as x + 8x + 13. Therefore, the given expression can be factored as 2xx + 8x + 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 b are 8 and 13. Thus, the smallest possible value of b is 8.

Question Difficulty: Hard




Question ID cd96eale

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: cd96eale

Which expression is equivalent to (7:1:3 + 7:1:) — (6:1:3 — 3:1:)?

A 2% + 10z

B. —13z3 + 10z

C. —1323 + 42

D. 2% + 4z

ID: cd96eale Answer

Correct Answer: A

Rationale

Choice A is correct. Applying the distributive property, the given expression can be written as 7x3 + 7x - 6x3 + 3x. Grouping like
terms in this expression yields 7x3 - 6x3 + 7x + 3x. Combining like terms in this expression yields x> + 10x.

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




Question ID 0096685d

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 0096685d

The expression 4x2 + bx — 45, where b is a constant, can be rewritten as (ha + k)(z + j), where h, k, and j are integer
constants. Which of the following must be an integer?

AL
B. 2
c. 2
D. £

ID: 0096685d Answer

Correct Answer: D

Rationale

Choice D is correct. It's given that 4x? + bx - 45 can be rewritten as hx + kx + j. The expression hx + kx + j can be rewritten as
hx? + jhx + kx + kj, or hx? + jh + kx + kj. Therefore, hx? + jh + kx + kj is equivalent to 4x? + bx - 45. It follows that kj = - 45.
Dividing each side of this equation by k yields j = %. Since j is an integer, % 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




Question ID 6b8e2f7a

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 6b8e2f7a

Which of the following expressions is(are) a factor of 3z2 4+ 20z — 63?

lL.z—9
.3z —7
A. lonly
B. Il only
C.landll

D. Neither I nor Il

ID: 6b8e2f7a Answer

Correct Answer: B

Rationale

Choice B is correct. The given expression can be factored by first finding two values whose sum is 20 and whose product is 3-63,
or -189. Those two values are 27 and -7. It follows that the given expression can be rewritten as 3x? + 27x - 7x - 63. Since the first
two terms of this expression have a common factor of 3x and the last two terms of this expression have a common factor of -7,
this expression can be rewritten as 3xx + 9 - 7x + 9. Since the two terms of this expression have a common factor of x + 9, it can
be rewritten as 3x - 7x + 9. Therefore, expression Il, 3x - 7, is a factor of 3x? + 20x - 63, but expression |, x - 9, is not a factor of

3x% + 20x - 63.

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




Question ID ca2d5b7b

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: ca2d5b7b

If 43¢ = /47, what is the value of ¢?

ID: ca2d5b7b Answer

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

Rationale

.7 . . . . m
The correct answer is 7 An expression of the form 3/a™, where m and n are integers greater than 1 and a = 0, is equivalent to a™x.

7 7
Therefore, the expression on the right-hand side of the given equation, i/? is equivalent to 43. Thus, 4% = 43 It follows that
8c = g Dividing both sides of this equation by 8 yields ¢ = %. Note that 7/24,.2916, .2917, 0.219, and 0.292 are examples of ways

to enter a correct answer.

Question Difficulty: Hard




Question ID 432bfc95

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 432bfc95

15,7
Which expression is equivalent to Zs—qqm, where h > 0 and g > 0?

h10
A -5
q14

3
B. %
C. h10q14

D. h3¢?

ID: 432bfc95 Answer

Correct Answer: A

Rationale

Choice A is correct. For positive values of q, z—r = a™ ", where m and n are integers. Since it's given that h > 0 and g > 0, this

property can be applied to rewrite the given expression as h

R 1 . . . . R 1 . . . h
am = = This property can be applied to rewrite the expression h*°q'* as h*° e which is equivalent to ot
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

15-5_7-21
q

10

, which is equivalent to hloq'“. For positive values of q,




Question ID 5¢88849a

Assessment Test Domain Skill Difficulty

PSAT 8/9 Math Advanced Math Equivalent I — —

expressions
ID: 5¢88849a

gz) =3z +§

h(z) =6z — 5
The functions g and h are defined by the equations shown. Which expression is equivalent to g(z) - h(z)?
18z 35
A5 —%

18x2 27z 35
B.S5-+1 — %6

2
C. 182° _gp_ 35

5 6
18z2 35
D. =5~ + 4z 6

ID: 5c88849a Answer

Correct Answer: D

Rationale

Choice D is correct. It's given that gx = %x + % and hx = 6x - 5. Substituting Sx + % for gx and 6x - 5 for hx in the expression gx - hx
18x? 18x2 44y 38
5 5 X%

yields %x + ééx - 5. This expression can be rewritten as §x6x -5+ %6x -5,0r -3x+ 7x- 3—65 which is equivalent to

Choice A is incorrect. This expression is equivalent to §x6x + %-5, not %x + %6x - 5.
Choice B is incorrect and may result from conceptual or calculation errors.
Choice C is incorrect. This expression is equivalent to gx - £6x + 5, not %x + £6x -5.

Question Difficulty: Hard



Question ID 1bfc4f51

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 1bfc4f51

Which expression is equivalent to 623y? + 12x2y%?

A. 6z%y* (225)
z*)

B. 6w2y2(
C. 6x2y? (:1:6
(

2)

+
D. 6z%y? (z* + 2)

ID: 1bfc4f51 Answer

Correct Answer: C

Rationale

Choice C is correct. Since each term of the given expression has a common factor of 6x%y?, it may be rewritten as

6x%y? (xé) + 6x%y? (2), or 6x%y? (x6 + 2).

Choice A is incorrect. This expression is equivalent to 12x8y?, not 6x8y? + 12x?y?.

Choice B is incorrect. This expression is equivalent to 6x°y?, not 6x8y? + 12x%y2.

Choice D is incorrect. This expression is equivalent to 6x°y? + 12x2y?, not 6x8y? + 12x%y?.

Question Difficulty: Hard




Question ID d31ac27a

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: d31ac27a

0.3622 + 0.63z + 1.17

The given expression can be rewritten as a(4:132 + Tx + 13), where a is a constant. What is the value of a?

ID: d31ac27a Answer

Correct Answer: .09, 9/100

Rationale

The correct answer is .09 . It's given that the expression 0.36x% + 0.63x + 1.17 can be rewritten as a4x? + 7x + 13. Applying the
distributive property to the expression a4x? + 7x + 13 yields 4ax? + 7ax + 13a. Therefore, 0.36x? + 0.63x + 1.17 can be rewritten
as 4ax? + 7ax + 13a. It follows that in the expressions 0.36x% + 0.63x + 1.17 and 4ax? + 7ax + 13a, the coefficients of x? are
equivalent, the coefficients of x are equivalent, and the constant terms are equivalent. Therefore, 0.36 = 4a, 0.63 = 7a, and

1.17 = 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




Question ID 75a3b0d6

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 75a3b0d6

Which expression is equivalent to (z2 + 11)2 + (z — 5)(z +5)?

A z*+ 2322 — 14
B. 2% + 2322 + 96
C.z*+ 1222 + 121

D.z* + 22 + 146

ID: 75a3b0d6 Answer

Correct Answer: B

Rationale

Choice B is correct. The expression x? + 11° can be written as x? + 11x% + 11, which is equivalent to x?x? + 11 + 11x? + 11.

Distributing x* and 11 to x? + 11 yields x* + 11x? + 11x? + 121, or x* + 22x? + 121. The expression x - 5x + 5 is equivalent to
x - 5x + x - 55. Distributing x and 5 to x - 5 yields x? - 5x + 5x - 25, or x? - 25. Therefore, the expression x? + 11° +x-5x+5is
equivalent to x* + 22x% + 121 + x? - 25, or x* + 22x% + 121 + x? - 25. Combining like terms in this expression yields

x* 4+ 23x% + 96.

Choice A is incorrect. Equivalent expressions must be equivalent for any value of x. Substituting 0 for x in this expression yields
-14, whereas substituting 0 for x in the given expression yields 96.

Choice C is incorrect. Equivalent expressions must be equivalent for any value of x. Substituting 0 for x in this expression yields
121, whereas substituting 0 for x in the given expression yields 96.

Choice D is incorrect. Equivalent expressions must be equivalent for any value of x. Substituting 0 for x in this expression yields
146, whereas substituting 0 for x in the given expression yields 96.

Question Difficulty: Hard




Question ID a36¢c8654

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: a36c8654

Which expression represents the product of (

Az 2210 4 yllz—2
B.xz 2210 4 6,2

C. w—2y3z10 + y82_7

D. w_2y3z10 + m—ﬁyllz—2

ID: a36c8654 Answer

Correct Answer: D

Rationale

Choice D is correct. The product of x®y3z° and x*z> + y®z"7 can be represented by the expression x°y3z°x*z> + y
the distributive property to this expression yields x°y3z°x*z> + x0y32°y82z7
equivalent to x© T 4y3z>+5 4 x693+85-7 or x°
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

$_6y325

2y3ZIO + x'6yllz'2.

) and (z*2° + 8277)?

,or x0x*y3z52° + x°

8277, Applying
6y3y82z52°7. This expression is




Question ID 716b77c8

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 716b77c8

The expression (3z — 23)(19z + 6) is equivalent to the expression az? + bz + ¢, where @, b, and c are constants. What is the

value of b?

ID: 716b77c8 Answer

Correct Answer: -419

Rationale

The correct answer is -419. It's given that the expression 3x - 2319x + 6 is equivalent to the expression ax? + bx + ¢, where a, b,
and c are constants. Applying the distributive property to the given expression, 3x - 2319x + 6, yields 3x19x + 3x6 - 2319x - 236,

which can be rewritten as 57x% + 18x - 437x - 138. Combining like terms yields 57x? - 419x - 138. Since this expression is

equivalent to ax? + bx + ¢, it follows that the value of b is -419.

Question Difficulty: Hard




Question ID ¢c5d23b51

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

Which expression is equivalent to (8:1:3 + 8) — (w3 — 2)?

A. 8z% + 6
B. 723 + 10
C.8xz% + 10

D.7z% + 6

ID: ¢5d23b51 Answer

Correct Answer: B

Rationale

Choice B is correct. The given expression is equivalent to 8x3 + 8 - x> - -2, or 8x3 + 8 - x> + 2. Combining like terms in this

expression yields 7x3 + 10.

Choice A is incorrect. This expression is equivalent to 8x3 + 8 - 2, not 8x3 + 8 - x3 - 2.

Choice C is incorrect. This expression is equivalent to 8x3 + 8 - -2, not 8x3 + 8 - x3 - 2.

Choice D is incorrect. This expression is equivalent to 8x3 + 8 - x + 2, not 8x3 + 8- x3 - 2.

Question Difficulty: Hard




Question ID aefd363a

Assessment

PSAT 8/9

Test

Math

Domain Skill

Advanced Math Equivalent
expressions

Difficulty

ID: aefd363a

f(:l:) =z 4+ bz
9(z) = 922 — 27z

Functions f and g are given, and in function f, b is a constant. If f(:v) . g(w) = 9z% — 2623 — 3x2, what is the value of b?

A —26

ID: aefd363a Answer

Correct Answer: C

Rationale

Choice C is correct. Multiplying the given functions f and g yields fx- gx = x* + bx9x? - 27x. Applying the distributive property to
the right-hand side of this equation yields fx - gx = x?9x? - 27x + bx9x? - 27x. Applying the distributive property once again to the

right-hand side of this equation yields fx - gx = x29x? - x?27x + bx9x? - bx27x, which is equivalent to

fx-gx=9x*-27x3 + 9bx3 - 27bx?. Factoring out x3 from the second and third terms yields fx- gx = 9x* + -27 + 9bx3 - 27bx?.
Since the left-hand sides of fx - gx = 9x* + -27 + 9bx3 - 27bx? and fx - gx = 9x* - 26x> - 3x? are equal, it follows that
-27 +9bx3 = -26x3,0r-27 + 9b = -26,and -27bx? = -3x?,or-27b = - 3. Adding 27 to each side of -27 + 9b = - 26 yields

9b = 1. Dividing each side of this equation by 9 yields b = % Similarly, dividing each side of -27b = - 3 by -27 yields b =

Therefore, the value of b is %

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

1
5




Question ID 51a58219

Assessment Test Domain

PSAT 8/9 Math Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 51258219

Which expression is equivalent to (d — 6) (8d? — 3)?
A.8d% — 14d? — 3d + 18

B.8d% — 17d® + 48

C.8d3 — 48d% — 3d + 18

D. 843 — 51d? + 48

ID: 51a58219 Answer

Correct Answer: C

Rationale

Choice C is correct. Applying the distributive property to the given expression yields d8d” - 3 - 68d* - 3. Applying the distributive
property once again to this expression yields d8d” + d-3 + -68d* + -6-3, or 8d° + -3d + -48d* + 18. This expression can be
rewritten as 8d° - 48d* - 3d + 18. Thus, d - 68d* - 3 is equivalent to 8d° - 48d* - 3d + 18.

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




Question ID af181cc6

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: af181cc6

The expression 90y° — 54y* is equivalent to ry4(15y — 9), where T is a constant. What is the value of 72

ID: af181cc6 Answer

Correct Answer: 6

Rationale

The correct answer is 6. Applying the distributive property to the expression ry*15y - 9 yields 15ry° - 9ry*. Since 90y° - 54y* is
equivalent to ry*15y - 9, it follows that 90y° - 54y* is also equivalent to 15ry® - 9ry*. Since these expressions are equivalent, it
follows that corresponding coefficients are equivalent. Therefore, 90 = 15r and -54 = -9r. Solving either of these equations for
will yield the value of r. Dividing both sides of 90 = 15r by 15 yields 6 = r. Therefore, the value of r is 6.

Question Difficulty: Hard




Question ID e4cf986e

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: e4cf986e

Which expression is equivalent to 427“ + 42ak, where k > 0?

84a

A ¥e
84ak?

B. %
42a(k+1)

C—F%

42a(k*+1
p, 22a(t7+1)

ID: e4cf986e Answer

Correct Answer: D

Rationale

Choice D is correct. Two fractions can be added together when they have a common denominator. Since k > 0, multiplying the

second term in the given expression by % yields

42ak?

k
42a + 42ak?
k

. 42a
written as - +

expression

Choice A is incorrect. This expression is equivalent to - + -
Choice B is incorrect and may result from conceptual or calculation errors.

Choice C is incorrect. This expression is equivalentto — + 42a.

Question Difficulty: Hard

which is equivalent to

can be rewritten as

42akk

k
42a + 42ak?*

42a1 + 42ak® 42a1 + k?

! k

42a 42a
k

42a
k

, which is equivalent to

2
, Which is equivalent to %. Therefore, the expression ﬁka + 42ak can be

. Since each term in the numerator of this expression has a factor of 424, the




Question ID 01256117

Assessment Test Domain Skill Difficulty

PSAT 8/9 Math Advanced Math Equivalent I — —

expressions
ID: 01256117

Which of the following expressions has a factor of & 4 2b, where b is a positive integer constant?

A.3z% + Tz + 14b

B. 3z2 + 28z + 14b
C.3x2 + 42z + 14b
D. 3z% + 49z + 14b

ID: 01256117 Answer

Correct Answer: D

Rationale

Choice D is correct. Since each choice has a term of 3x2, which can be written as 3xx, and each choice has a term of 14b, which
can be written as 72b, the expression that has a factor of x + 2b, where b is a positive integer constant, can be represented as

3x + 7x + 2b. Using the distributive property of multiplication, this expression is equivalent to 3xx + 2b + 7x + 2b, or

3x% + 6xb + 7x + 14b. Combining the x-terms in this expression yields 3x? + 7 + 6bx + 14b. It follows that the coefficient of the x-
term is equal to 7 + 6b. Thus, from the given choices, 7 + 6b must be equal to 7, 28, 42, or 49. Therefore, 6b must be equal to 0, 21,

0 21 35 42

35, or 42, respectively, and b must be equal to o T e o respectively. Of these four values of b, only %, 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 3x% + 49x + 14b.

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

Choice B is incorrect. If this expression has a factor of x + 2b, then the value of b is 2—61, which isn't an integer.

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

Question Difficulty: Hard



Question ID 477e2240

Assessment

PSAT 8/9

Test

Math

Domain

Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 477e2240

Which of the following expressions is equivalent to 8210 — 82 + 88z?

A z (72 — 72° 4 87z)

B. (80 — 8° + 88)
C.8x (:1:10 —z% 4+ llm)

D. 8z (z® — 2® + 11)

ID: 477e2240 Answer

Correct Answer: D

Rationale

Choice D is correct. Since 8x is a common factor of each term in the given expression, the expression can be rewritten as

8xx? - x8 + 11.

Choice A is incorrect. This expression is equivalent to 7x!! - 7x10 + 87x2.
Choice B is incorrect. This expression is equivalent to 8'%x - 8°x + 88x.

Choice C is incorrect. This expression is equivalent to 8x!! - 8x10 + 88x2.

Question Difficulty: Hard




Question ID 4928d11a

Assessment Test Domain Skill Difficulty

PSAT 8/9 Math Advanced Math Equivalent I — —

expressions
ID: 4928d11a

If k —  is a factor of the expression —z2 + %nk% where n and k are constants and k > 0, what is the value of n?

A —29

ID: 4928d11a Answer

Correct Answer: D

Rationale

Choice D is correct. If k - x is a factor of the expression -x? + Zignkz, then the expression can be written as k - xax + b, where a and
b are constants. This expression can be rewritten as akx + bk - ax? - bx, or -ax? + ak - bx + bk. Since this expression is equivalent
to -x% + %nkz, it follows that -a = -1, ak - b = 0, and bk = %nkz. Dividing each side of the equation -a = -1 by -1 yields a = 1.
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 = %nk2 yields k* = %nkz. Since k is positive, dividing each side of this equation by k? yields 1 = %n.
Multiplying each side of this equation by 29 yields 29 = n.

Alternate approach: The expression x? - y? can be written as x - yx + y, which is a difference of two squares. It follows that
2—19nk2 - x% is equivalent to f%nk -x /%nk + x. It's given that k - x is a factor of -x? + 2—19nk2, so the factor /%nk -xisequaltok-x

. Adding x to both sides of the equation /Enk -x = k- xyields fﬁnk = k. Since k is positive, dividing both sides of this equation
by k yields /571 = 1. Squaring both sides of this equation yields %n = 1. Multiplying both sides of this equation by 29 yields

n = 29.
Choice A is incorrect. This value of n gives the expression -x? + %-29k2, or -x% - k2. This expression doesn't have k - x as a factor.

. . . . . 1 1 1 . . .
Choice B is incorrect. This value of n gives the expression -x* + E'Ekz' or-x> + -ﬁkz. This expression doesn't have k - x as a

factor.

11

Choice C is incorrect. This value of n gives the expression -x? + 3579

factor.

1 . . .
k?, or -x2 + mkz. This expression doesn't have k - x as a

Question Difficulty: Hard



Question ID 22da0031

Assessment Test Domain

PSAT 8/9 Math Advanced Math

Skill

Equivalent
expressions

Difficulty

ID: 22da0031

(523 — 3) — (—4x® + 8)

The given expression is equivalent to bz3 — 11, where bis a constant. What is the value of b?

ID: 22da0031 Answer

Correct Answer: 9

Rationale

The correct answer is 9. The given expression can be rewritten as 5x3 - 3 + -1-4x> + 8. By applying the distributive property, this
expression can be rewritten as 5x3 - 3 + 4x3 + -8, which is equivalent to 5x3 + 4x3 + -3 + -8. Adding like terms in this expression
yields 9x3 - 11. Since it's given that 5x3 - 3 - -4x> + 8 is equivalent to bx3 - 11, it follows that 9x3 - 11 is equivalent to bx3 - 11.

Therefore, the coefficients of x3 in these two expressions must be equivalent, and the value of b must be 9.

Question Difficulty: Hard




