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@Bosic Algebra

If x = -3, what is the value of the expression 6. For any number w, let # w # be defined by the
2+ 3x+ 3 equation # w # = —[wA(w—1)]. What is the value
(A) -21 of #-14#
(B) -15 (A) -2
(C) -6 (B) -1
(D) 3 (C) o
(E) 21 (D) 1
P (E) 2
Let <<x>> = 2x— | for all positive integers. If
<<x>> =15, then x = 7. If 3 + x = 8, what is the value of 5x?
(A) 6 .
(B) 7 8. If2(x—40) = 3(x~ 30), what is the value of x?
(O 9. Ifa=-1and b=-2, then 24®>—2ab+ b =
(D) 15 .
(E) 16

10. Ifé = 2, what is the value of a?
a 4
522-5z+4-23z—4) =

(A) 222-2z+4 11. Ifgx34X36x38=17x18Xx19, then g=

(B) 22-9z+4

(C) 52-8z+8 12. Which of the following is equwalent to
3x% + 18x + 272

(D) 522 -8z

(E) 22-5z (A) 3(x% +6x+3)
(B) 3(x+3)(x+6)

Ifa=2, b=-1,and c = 1, which of the following (©) 3(x+3)(x+3)

must be true?
(D) 3x(x+6+9)

I atbte=2
4 5 (E) 3x + x(18 + 27)
II. 2a+bc=4

o 0 N W RIS
1L 4a—b+c=8 13. (a*+b)*-(a*-b)

(A) Tonly (4) f4“2 b
(B) 11l only (B) 0
(C) IandII only (C) (2ab)2
(D) 1and IiI only 1 (D) 44%b
" (E) L1I,and III (E) ¥
Ify;tz,then—y——x == _
e=¥ 14. Ifz#0 x=-4- and yz= 8, then = =
(A) x s = yz =8, then v
(B) 1 (A) 05
(ON() (B) 1
EE)) :i ) 2
(D) 16

(E) 32



15:

'16.

1175

18.

19.

a*be + ab’c + abc !

If abc # 0, then
abc

(A) a+b+c
(B) a+ b+ cabc
(C) @S

(D) 3abc

(E) 2abc

20.

2l

fx®y=(x— )? for all integers, which of the

following must be true?
. x®y=y&x
II. x®y=x@®(-y
OI. x®(-y)=(x)®y
(A) Ionly
(B) I only
(C) Tand I1

(D) 1and I
(E) II and III

If x = 4, what is 3y(4 — 2x) in terms of y?
(A) —12y

(B) -6y

(C) -8y-2

(D) 12y-4

(E) 12

If1 =] x|, thenxis

(A) -1
(B) 0
(G)al
(D) -1orl
(E) Oor1

If 3n— 1 = 8 + 2m, what is the value of
5(3n—2m)?

(A) 2

(B) 5

(@) 11

(D) 45

(E) 90

22.

23.

24,

2D,

16| 2% +19 | =33, x=
(A) 21

(B) -12

(C) -12 or-21

(D) 12 or -21

(E) 12

Ifx=—]62—|<4+7|x7, then x=
(A) -74
(B) =57
(C) -23
(D) 15

(E) 36
If the product of 4, 5, and ¢ is equal to the prod-
uct of 5, p, and 2, and pq # 0, what is the value of
P \

Lé
q

Xy

If x=2and y = 3, then i-’-

=
y

The expression 2 = 6 will equal 0 when x

x -_—
equals which of the following?

(A) -3
o)
(B) =

1
(C) 5

3
(D) =

(E) 3

Ifx>1and 2 = 1—l,then£=
b % a

(A)rx

(B) x-1

(E)



26.

27

28.

29.

30.

31.

If the numerical values of (m + n)? and (m— n )?

are equal, then which of the following must be
true?

. m+n=0
II. m-n=0
. mn=20
A) Ionly
B) Il only
C) III only

D) Iand II only
(E) L 1II, and III

(
(
(
(

Ifa>0,b> %, and a + 2b = 1, what is one pos-
sible value for a?

Iffq+ 17| =] q— 17|, and q s a real number,
what is the value of q?

If0 < x< 1and 0 < y< 1, which of the following
CANNOT be true?

(A) xy>0

'

(B) xy>1
1

(@) x;V>E

(D) x-y>0
(E) x+y>0
BEE

+SEA
IDEA

In the correctly worked addition problem above,
A, B, D, E, I, and S each represent a different digit.
What is the smallest possible value of D?

If xy = 8 and x* + 3 = 16, then (x + y)? =
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s L8

You want to find the value of the expression when x is -3,
so plug in =3 for each x:

X2 +3x+3=(-3)2+3(-3)+3=9+(-9)+3=3

2 C

To solve for x, replace <<x>> with the equivalent expres-
sion 2x — 1 and set it equal to 15:

C a3 o]
26=1.=15
2x=16
x=28

3. A

Before you can carry out any other operations, you have
to remove the parentheses. That's what “P" stands for

in PEMDAS, an acronym for the order of operations in

a mathematical expression: Parentheses, Exponents,
Multiplication, Division, Addition, Subtraction (see the SAT
Math in a Nutshell section). Here you can use the distribu-
tive law:

2(3z-4)=zx3z-2z%x4
=322 -4z

But there's more to do—you're subtracting this whole
expression from 5z% — 5z + 4. Since subtraction is the
inverse operation of addition, you must change the signs
of 322 - 4z.

522 — 57 + 4 — (322 - 42)
=572 -57 44— 372 4 47

Finally, combining like terms gives us:

522 ~ 57+ 4 - 372 4 47
= (522 - 322) + (=52 + 42) + 4
=222-7+4

4. A

Substitute a =2, b =-1, and c = 1 into the statements.

Statementl: ag+b+c=2+(-1)+1
=2

Statement | is true, so eliminate choice (B).

Statement II: 2a + bc=2(2) + (-1)(1)
=4-1

=3

Statement |l is false, so eliminate choices (C) and (E).

Statement lll: 4a-b+c=42)-(-1)+1
=8+ 1+1
=10

Statement Ill is false and the correct answer is choice (A).

5 E

Whenever you are asked to simplify a fraction that involves
binomials, your first thought should be: Factor! Since x is in
both terms of the numerator, we can factor out x and get

Xy -2 =xy-2)
Performing this operation on the original fraction, you find

that

Xy -z x(y-2)
z-y = z-y

Rewriting (z — y) as —1(y — z), you get:
x(y -z
-1 -2)
Now cancel y — z from the top and bottom:

X

==

Note: There is a reason that you are told that y # z; oth-
erwise you could have zero in the denominator, and the
expression could be undefined.

6. E
Plug (~1) into the expression —[w2(w — 1)] and simplify:

/

o (R (GIERD)

Negative 1, squared, equals positive 1, so this equals:

[l 1))
=—{1(=2)]
=—(-2) =2

7o 25

Subtract 3 from both sides of the given equation to find
x=8-3=25. Note that the question asks for the value
of 5x, not x. 5x = 5(5) = 25.

8. 10
If 2(x — 40) = 3(x — 30), then 2x — 80 = 3x — 90. Add
90 — 2x to both sides of this equation to find 10 = x.

9052
Plug in —1 for each a and -2 for each b:

202 — 2ab + b%=2(-1)2 — 2(=1)(-2) + (-2)?
=2-4+4
=2



10. 24 0r 12/5
Cross multiply, and then divide both sides by 5:

S
a 4
3x4=5a
12 =5a
12
=—"0r2.4
a 5or

11. 1/8 or.125

Don't multiply anything out! With such a bizarre-looking
expression, there's usually a shortcut. Notice that each of
the numbers on the right side is a factor of a number on
the left side. So divide each side of the equation by 34 x
36 x 38 to isolate g:

_17x18x19
9™ 3% 36 x 38

9=324 %36 ~ 38
S il
I= 55ty
=Lor.i2s

:

12, C
First factor out the number (3) common to all terms:

3x2 + 18 + 27 =3(x2 + 6x + 9)

This is not an answer choice, so you must factor the
polynomial.

x2 + 6x + 9 is of the form @2 + 2ab + b2, with @ = x and
b=:3;

So, x2 + 6x + 9 = (x + 3)? or (x + 3)(x + 3).
Therefore, 3x2 + 18x + 27 = 3(x + 3)(x + 3).

An alternative method would be to multiply out the answer
choices, and see which matches 3x2 + 18x + 27.

Choice (A): 3(x2 + 6x + 3) = 3x2 + 18x + 9. Reject.

Choice (B): 3(x + 3)(x + 6) = 3(x2 + 6x + 3x + 18).
Using FOIL:

=3(x2+9x+ 18)
= 3x2 + 27x + 3(18). Reject.

Choice (C): 3(x + 3)(x + 3) = 3(x2 + 3x + 3x + 9). Using
FOIL:

=32+ 6x+9)
= 3x2 + 18x + 27. Correct.

13. D
Multiply out each part of the expression using FOIL.

(@ + b)? = (a? + b)(a? + b)
" =a*+a% +ba? + b2
=a%+2d%b + b?
(@ - b)? = (@ - b)(@*> - b)
= (@%)? + a%(-b) + (-b)a? + (-b)?
= g% - 2a% + b?

So, (@? + b)2 — (a2 - b)?
= (a* + 2a%b + b?) — (a* - 2a%b + b?)
=a%+ 2a%b + b2 - a* + 2a?%b - b2

=2a%b + 2a°b
= 4a?b
14. A
Rearrange the first equation:
4
xX= ?

Multiply both sides by z:

XZ=4:

So xz = 4 and yz = 8. That is:

Z ot

yz =8

X 4+«

y =g =>2,0r05
15. A

The expression has three terms in the numerator, and a
single term, abc, in the denominator. Since the three terms
in the numerator each have abc as a factor, abc can be
factored out from both numerator and denominator, and
the expression can be reduced to a simpler form.

a?bc + ab?c + abc?
abc

_ a(abc) + b(abc) + c(abc)

abc

_ (a +b +c)(abc)
abc

=ag+b+c

16. D

Consider each statement separately. Statement | claims

(x = y)2 = (y — x)2. For any two integers, y — x is the same
as —(x — y). So the statement claims that the squares of
two integers with the same absolute value, but different
signs equal each other. This is true, and can be shown by
picking numbers. Therefore statement | must be true.



Statement Il claims (x - y)? = [x — (=y)]2, which equals
(x + y)2. Clearly x — y can have a totally different absolute
value from x + y, so statement Il doesn't have to be true.
(You can pick numbers to show this.)

Statement Ill claims [x — (-)]2 = (=x — y)2. That is

(x + ¥)? = [-(x + y))% The expression being squared in
the right-hand side is the negative of the expression being
squared on the left-hand side. As before, squaring two
numbers with identical absolute values produces the same
result. So statement |ll must be true. That makes choice
(D) the right answer.

17. A
Plug x = 4 into the expression.

3y(4 — 20) = 3y(4 - 2[4]) = 3y(4 - 8) = 3y(~4) =12y

18. D

Every positive number is the absolute value of two num-
bers: itself and its negative. Remember that absolute value
is always positive because it represents a distance: the
distance of a number from zero on the number line. In
this case, the numbers whose distance from zero on the
number line is one, are 1 and —1.

19. D

You don't need to find n or m. First add 1 to both sides,
gving you 3n = 9 + 2m. Then subtract 2m from both
sides and re-express the given equation as 3n — 2m = 9.
Then substitute 9 for 3n — 2m in the expression

5(3n — 2m) to find that 5(9) = 45.

20. D
If| 2x + 9 | =33, then 2x + 9 =33 or 2x + 9 =33, s0
2x=240r2x=-42, and x=12 orx =-21.

2198

In addition to keeping careful track of the absolute values
in this question, remember to follow order of operations.

x=—|6P-|-4+7|x7

X=-36-|3|x7

x==-36-21
x=-=57
22. 2

You're told that 4 x 5 x g =5 x p x 2. The number 5 is
a common factor so you can cancel it from each side. You
are left with 4g = 2p or 2qg = p. Dividing both sides by q

in order to get the quotient ‘3— on one side, you find

24

q=2.

23. 36/50r7.2
Plug in the given values:

Xy 2x3

3
You are asked to find x when 77 — 6 = 0. Clear the

denominator by multiplying both sides by x — 1.

XEI](X—l)—G(x-1)=O(x—1)
3-6(-1)=0
3-6x+6=0
9-6x=0

9-6x+6x=0+6x

9 =6x
9_&
6 6
3

3 =x

So answer choice (D) is correct. You can check your

3 ’
answer by plugging 5 into the original equation.
25. D
b . a b :
Since r the reciprocal of e must be the reciprocal

of 1 = Al as well. Combine the terms in 1 — % and then
X

find its reciprocal.

Therefore, D X
a X



26. C

You want to know which of the options must be true,
given that (m + n)2 = (m - n)2.

First, expand the expressions.
(m + n)2 =m?2 + 2mn + n?
(m —n)2=m2 - 2mn + n?
Since these two expressions are equal, write:

m?2 + 2mn + n? = m? =2mn + n?

You have m? and n? on each side of the equal sign.
Subtract these from both sides to leave:

2mn =-2mn

mn =-mn
Zero is the only number for which this is true, so mn = 0.

This shows statement lll is certainly correct so eliminate
choices (A), (B), and (D), but what about choice (E) that
states |, Il, and Il must be true?

The key word in this problem is “must.” If m = 0 and

n = -6, for example, then mn = 0 and the given squared
expressions are equal. But m + n =0 + —6 = -6, not
zero. Likewise, m —n =0 - —6 = 6, not zero. So | and I
need not be true, and lll is the only correct statement.

27.0<a<1/2
We know that b is greater than % (and therefore positive)
and that @ + 2b = 1, so @ and b must both be fractions |
between 0 and 1. We can narrow down @ even more
by noting that b is always more than % , S0 2b must be
more than % Since @ + 2b =1 and 2b is more than %,
a must be less than % You can grid a fraction between

1 1 3
0 and 3, such as 3" or g, or you can grid a decimal such
as 0.25 or 0.4.

28. 0
There are four possibilities to deal with:

Possibility 1:

q+17=qg-17

qg+34=q
34=0

This is not possible, so there aré no real values of q that
fulfill this possibility.

Possibility 2:
-+ 17)=q-17

—q=17=q-17
0=2q
O0=gq

Possibility 3, g + 17 = —(q — 17), functions similarly to
Possibility 2.

Possibility 4, —(g + 17) = (g — 17), functions similarly to
Possibility 1.

29. B

Since there are variables in the answer choices, picking
numbers is a good strategy for solving this question. Try
to pick numbers to prove that each answer choice can be
true. For instance, x = .8 and y = .7 demonstrates that all
answer choices except (B) can be true. Furthermore, (B)
cannot be true, since x and y must both be positive frac-
tions less than 1, so xy will always be less than 1.

30. 2

The first thing to notice about this problem is that £ + A
equals either A or 10 + A. Since each letter represents
only one digit, £ + A must equal A, since E cannot be 10.
Therefore, £ = 0. If we plug this into the problem, we get:

BOO
+S0A
IDOA

SO

+S
1D

So | must be 1, and B plus S must be 12 or more (since
if B+ S were 10 or 11, the second letter in the answer
would be E or /, not D). Therefore, the smallest possible
value of D is 2. Note that there are several different pos-
sibilities for A, B, and S, but we don't need to find these to
solve the problem.

31. 32

First, multiply out (x + y)? using the FOIL method:
X+ y)2=x2+2y + y2

Regroup the terms:
= (% +y) + 2(9)
Plug in the given values:

=16 + 2(8) = 32.



