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5. For some fixed value of x, 9(x + 2) = y.

6.

After the value of x is increased by 3,
9(x + 2) = w. What is the value of

w—y?

If x and y are positive integers, and
3x + 2y = 21, what is the sum of all
possible values of x?

3. If the product of five numbers is

positive, then, at most, how many of
the five numbers could be negative?

(A) One
(B) Two
(C) Three
(D) Four
(E) Five

[

9. Which of the following statements must

-1 0 1

Questions 9 and 10 refer to the diagram

above.

be true?

I 2<c¢

II. 22> ¢
1

L.z « =

b
(A) T only
(B) T'and IT only
(C) I and III only
(D) I, II, and III
(E) None

N
d

10. Which of the following statements must

be true?

. ad> b
II. ab> ad

m. L > 1
b

a
(A) II only
(B) Iand II only
(C) 1I and III only
(D) 1, 11, and III
(E) None

12. If Xrepresents the sum of the 10 greatest
" negative integers and Y represents the sum
of the 10 least positive integers, which of

the following must be true?

L. X+Y<0
II. Y- X=2Y
III. Xx2=1Y?

(A) None

(B) I only

(C) III only

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

13. If 226°c > 0, which of the following

statements must be true?

I. 6c>0
II. ac>0
1. ab>0

(A) I only

(B) I and II only
(C) T and IIT only
(D) II and III only
(E) I, II, and III



14. If a*b3¢° is negative, which product is

always negative?

(A) bc
(B) b%*c
(C) ac
(D) ab
(E) bc?

. f-4=x=<2and y=1 — % what

number is obtained when the smallest
possible value of y is subtracted from the

largest possible value of »?

; IfS =a",thcn%=

(A) ax+l
(B) a*!
(C) a'*

X

(D) a-
5
E) 22

X
. What is the greatest number of positive
integer values of x for which 1 < x? < 502

(A) Five
(B) Six
(C) Seven
(D) Eight
(E) Nine

. If kis a positive integer, which of the
following is NOT equivalent to (2%)?

(A) (24
(B) 64*
(C) 442
(D) (84
(E) 242

23
x

; If——m— =x"and (x*)" = x*, then mn =
x

(A) 13
(B) 24
(C) 28
(D) 32
(E) 40

. If2 = p? then 8p must equal

(A) p°
(B) p®
(C) PlO
(D) 8v/2
(E) 16

. If b* = 4, then 6% =

(A) 2
(B) 8
©) 12
(D) 16
(E) 64

. If wis a positive number and w? = 2,

then w? =

@A) V2
(B) 22
(C) 4
(D) 32
(E) 6

. 1f 2 = y?, which of the following must be

equal to 2*1?

A »y
(B) y*+1
©) 2y
(D) 4y?

2
8 %

. If xis a positive integer such that x? =

and x* = w, which of the following must
be equal to x'3?

(A) rw—1
B) r+ w—1

r2
(@) =
D) r* —w
(E) -3’- + 2w



10.

11,

12,

13.

Given y = wx? and y is not 0. If the values
of x and w are each doubled, then the
value of y is multiplied by

(A 1
(B) 2
() 4
(D) 6
(E) 8

If Vn isa positive integer, how many
values of 7 are in the interval
100 < < 199?

(A) Three
(B) Four
(C) Five
(D) Six
(E) Seven

If (2°)? = 42, then 37 =

(A) 3
(B) 6
© 9
(D) 27
(B) 81

If 2 and 4 are positive integers,

then 34t¢ - 6° =

( A) 1824t b
(B) 1 8a(a+ b)
(C) 36(2a+ b)
(D) 9a+ b . L
(E) 324+b . Qa

Grid-In

k.

2

If 2¢ X 42 = 16~ then x =

6
If &’ = 7777 and %~ = 11, what is the
value of ab?

14.

15¢

16.

.If xis a positive integer, which of the

following statements must be true?

99 100
. N 2
x x+1

II. (x9%= x"2

III. (%' "
)
(A) T only

(B) II only

(C) T and III

(D) II and III
(E) L, II, and III

Ify=25-x?and 1 = x= 5, what is the
smallest possible value of y?

(A) 0
(B) 1
©) 5
(D) 10
(B) 15

If x = 6 and y* = 12, theni =
Xy

(A)
(B)
(©

(D)

@& m‘%‘ Sl «|& %‘w

If (y — 1) = 8, what is the value of
(y+ 1)

25X 272 — 13 and p> 0, what
ppp
is the value of p?



L.

Which number has the most factors?

A) 12
(B) 18
(©) 25
(D) 70
(E) 100

When a whole number N is divided by 5,
the quotient is 13 and the remainder is 4.

What is the value of N?

(A) 55
(B) 59
(©) 65
(D) 69
(E) 79

If p is divisible by 3 and ¢ is divisible by
4, then pg must be divisible by each of the
following EXCEPT

(A) 3
(B) 4
(€ 6
D)9
(E) 12

If the sum of the factors of 18 is S and the
sum of prime numbers less than 18 is P,
then P exceeds S by what number?

(A) 19
(B) 17
(©) 15
(D) 13
(B) 11

Which number is divisible by 2 and by 3?
(A) 112

m\ £
(B) 4,308

(C) 6,122
(D) 23,451
(E) 701,456

All numbers that are divisible by both
3 and 10 are also divisible by

(A) 4
(B) 9
©) 12
(D) 15
(E) 20

7

10.

11.

If x represents any even number and
y represents any odd number, which of the
following numbers is even?

A) y+2

(B) x—1

O (x+D(y—1)
(D) y(y + 2)

(E) x+y

For how many different positive integers
105

2 is 222 also an integer?
P

(A) Five

(B) Six

(C) Seven

(D) Eight

(E) Nine

If 7 is an odd integer, which expression
always represents an odd integer?

(A) 2n—1)
B) #+2n+1
© (n—1)

(D)n+1

(E) 3+ 1

If £ — 1 is a multiple of 4, what is the
next larger multiple of 42

A) k+1
(B) 4k

©) k—5
(D) k+3
(E) 4(k—1)

After m marbles are put into 7 jars, each
jar contains the same number of marbles,
with two marbles remaining. In terms of
m and 7, how many marbles were put into
each jar?

@ Z+2
n

B =-2

bl
n
m+ 2

n

©

m— 2

(D)

mn
n+ 2

(E)



12. When p is divided by 4, the remainder is 3;
and when p is divided by 3, the remainder
is 0. What is a possible value of p?

(A) 8
(B) 11
@ 15
. (D) 18
(E) 21

13. If zis an integer and 7* + 5 is an odd
integer, then which statement(s) must be
true?

I. n* — 1iseven.
II. »is even.
III. 5#is even.

(A) Ionly

(B) Tand II only
(C) T and III only
(D) I and 111 only
(E) L II, and III

14. When the number of people who
contribute equally to a gift decreases from
four to three, each person must pay an

additional $10. What is the cost of the gift?

(A) $30
(B) $60
(C) $90
(D) $120
(E) $180

15. If nis any even integer, what is the
remainder when (7 + 1)? is divided by 4?

(A) 0
(B) 1
© 2
(D)3
(E) 4

16. A jar contains between 40 and 50 marbles.

If the marbles are taken out of the jar
three at a time, two marbles will be left in
the jar. If the marbles are taken out of the
jar five at a time, four marbles will be left
in the jar. How many marbles are in

the jar?

(A) 41
(B) 43
(C) 44
(D) 47
(E) 49

. When a is divided by 7, the remainder is

5; and when 4 is divided by 7, the
remainder is 4. What is the remainder
when 2 + b4 is divided by 72

. How many integers from —3,000 to

3,000, inclusive, are divisible by 3?

. When a positive integer k is divided

by 6, the remainder is 1. What is the
remainder when 5k is divided by 3?

. As computer circuit boards move along an

assembly production line in single file, a
quality-control inspector checks every
third circuit board beginning with the
third board. A second quality-control
inspector checks every fifth circuit board
beginning with the fifth board. If

100 computer circuit boards were pro-
duced on the assembly line while both
inspectors were working, how many of
these boards were NOT checked by either
inspector?
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(27) For some fixed value of x, 9(x + 2)
= y. If the value of x is increased by 3, then
the value of y is increased by 9 X 3 = 27.
Since after x is increased by 3, 9(x + 2) = w,
the value of w — yis 27.

(9) To find the sum of all possible values
of x given 3x + 2y = 21, where x and y
are positive integers, plug successive integer
values for x starting with 1 into the given
equation and note which values of x pro-
duce positive integer values for y.

(D) The product of five negative numbers is
negative. Four negative numbers yield
()X () X ()X () X () = ()
I RS

Thus, four numbers in the product, at
most, could be negative.

Questions 9 and 10.

From the diagram, 2< —1, -1 < 56<0,0<¢

<

1,and 4> 1.

9. (B) Determine whether each Roman numeral

10.

statement is true or false.

e I. Pick a number for ¢ If ¢ = l, then
2=l><>l=—l~Sincel<l%‘2<c
T g el gz 2 :

Hence, statement I is true.

e II. Since 2 < —1, then 4> > 1. For
example, if 2= —3, then 2> = 9. Since 0
< ¢< 1, 4* > ¢ Hence, statement II is
true.

e III. Pick a number for &. If & = —%, then

1 2 . 1

—_— T e — T — —_— > —

7 ] 2. Since 2 2

then 6 = —lb. Hence, statement 111 is false.

Only Roman numeral statements I and II

are true.

(C) Determine whether each Roman numeral

statement is true or false.

* 1. On the basis of the diagram, pick num-
bers for zand 4. If a = —2 and 4 = 2,
then ad = —4 < b, so statement I is false.

e II. Since ab is the product of two negative
numbers, 26 > 0. Since ad is the product
of numbers with opposite signs, a4 < 0.
Since ab > ad, statement II is true.

e IIL. Since 2 < b, the reciprocals of zand &
have the opposite size relationship. Since

1 > l, statement III is true.
p L

b

Hence, only Roman numeral statements II
and III are true.

12. (E)ItisgiventhatY=1+2+3+...+10
and X=(C-1D+(-2)+(—-3)+...+
(=10) = —(1 +2E=8. ) B 0= =¥
Since X = — Y
e X+ Y= —Y+ Y= 0, which makes

Roman numeral choice I false.

e Y- X=Y—-(-Y)=Y+ Y=2Y, s
Roman numeral choice II must be true.

* (X)? = (—Y)?or, equivalently, X*> = Y?,
so Roman numeral choice III must be
true.

* Since only Roman numeral choices II and
IIT must be true, the correct choice is (E).

13. (A) Rewrite a?b3c as (a*6*) bc > 0. Then
determine whether each Roman numeral
statement is true or false.

e I. Since (226%) bc> 0, 2> > 0, and 6* > 0,
it must be the case that 4c > 0. Hence,
statement [ is true.

* II. Using (#?6?)bc > 0, you cannot tell
whether ac is positive or negative. Hence,
statement II is false.

e IIL. In the product (2262 bc > 0, there is
no restriction on the signs of 2 and 4, so
their product can be positive or negative.
Hence, statement III is false.

Only Roman numeral statement I must be

true.

14. (A) Since #*b3¢> = (a*b*c*)bc < 0 and
a*b*c* is always positive, it must be the case
that &c is negative.

2. (16) Follow these steps:

* Find the largest possible value of 5. Since »*
is always nonnegative, the largest possible
value of y = 1 — & occurs when x* has
its smallest value. Since —4 = x = 2, the
smallest value of 5 is 0. The lzrgest possible
valueof yisy=1—x*=1—-0= 1.

* Find the smallest possible value of j.
The smallest possible value of y = 1 —'
x> occurs when x* has its largest value.
The largest value of »? is (—4)* = 16. The
smallest possible value of yis y = 1 — &
=1-16= —15.

* Subtract. The number obtained when the
smallest possible value of y is subtracted
from the largest possible value of yis 1 —
(—15) =1+ 15=16.



1. (B) To divide powers with the same base,

keep the base and subtract the exponents.
If 5 = &, then

= (PP = 4)?=16
7. (B) If w is a positive number and w* = 2,
then w = \/5, SO
w=wew=2 \/E
8. (C) Break down 2**1; 2¥*1 = 21 . 2x = 242,

9. (C) Test each answer choice in turn by
replacing r with x? and w with x°. Only
choice (C) is true:

s Arw—1=x2x—-1=x—-1=
x4 —1 # x13

a
¥ a s B)r+w—1=x+x>—1%FxP
— x= 2 92 18
: DT
w  x x
2. B) If 1 < x2 < 50, then V1 < vx* < .
Js_o,whichcanbewrittenasl<x<\/5_0. S i . Ll
Since 4/50 is between 7 and 8, there are six o (B) = + 2w=2 + 2x° # x13
integer values of x th h . :
ger values of x that are greater than 1 but , , ,
less th \/5—0 2.3 45 6 and 10. (E) Given y = ws® and yis not 0. Since the
el e s ar; 27: _ values of x and w are each doubled, replace
3. (D) The given expression, (2%)% is equiva- w with 2w and x with 2x in the original
lent to 232 or 2% Using the laws of expo- equation:
nents for positive integers, rewrite each of S 2
the answer choices as a power of 2: Vuew = (20)(25)
e = (Qw)(4x)
* (A) (296 =26 v = 8(wx)
= 8y
b: (B 64F = 295 =2 » . i
Hence, the original value of y is multiplied
% (C) 4429 = (29* - 29=.2% = (2% by 8
= Q2+ 4k = Q6k S ¥ e
o (D) (8% = (24 = 29+3 = 2 X 11. (B) If \/; isa positive.integer, then » must
be a perfect square integer. The perfect
o (E) 23% (23%) = 23k+3k = 26k square integers in the interval 100 < 7 <
_ = " i = 199 are as follows:
4. ®)Since T = ¥% 2" = F T % 121(=112), 144(=12?), 169(= 13?),
=x" som = 8. If (x4)n = x”, then i .
g y Hence, there are four perfect square integers
TINLL T e TR in the given interval.
i Sy 4 12. (D) If (2%)* = 4p, you can find p by express-
RS 2eal: ing each side of the equation as a power of
5. (C) If 2 = p, then the same base and then setting the expo-
@2y = (p’) nents of the two bases equal:
8§ = 3X3
- P9 2°) = 4
iy 4 26 — 22P
Hence, 8p = p’ X p = p'°. G =2
6. (D) If # = 4, then e PP

Since p = 3, then
3¢=3=3X3X3=27



13.

14.

15.

16.

(E) Rewrite 6%as (3 * 2)% Then use the laws
of exponents:

3¢z+b . 64

3 . (3. 2)
3a+b . 24

— (3°* . 3%) - 2¢

= 32a+b . 24
(A) Determine whether each Roman numeral
statement is true or false when x is a positive
integer.
I. Since (é)” =@0” =1 and (i_i})mo
=(1)!%0 = 1, statement [ is true.

Il

IL. Since (x*)? = x* and x*' is not equal to
x?* for all positive integer values of x, state-
ment II is false.

00

HI Since = = ¥®~? = &' = xand 1*=
X

1, statement I1I is false.

Since only Roman numeral statement I is
true, the correct choice is (A).

(A) If y = 25 — 2, the smallest possible
value of y is obtained by subtracting the
largest possible value of #* from 25. Since
1 = x = 5, the largest possible value of »*
is 52 = 25. When »* = 25, then y = 25 —
25.=0:

(B) If x = /6 and y? = 12, then

y=\/a,so

GRID-IN

1. (2) Given 2% X 4? = 16% find the value of
x by expressing each side of the equation as
a power of the same base.
24 X (22)2 — (24)x

o ==
géts — gix
28 — 24)(

8 =4x,s0 x = 2

6

2. (707) Since % =11, 44 = 114 . Thus,

d =aXda =7777
a X (116) = 7777
11ab = 7777
11ab T EHi

11 11

ab = 707

3. (16) Since 2> =2 X 2 X 2=8and (y — 1)
= 8, then y — 1 = 2, s0 y = 3. Hence,
(y+1)02=03B+112=4=4X4=16

4. (1/2) Since

phptp 30, _ 3 o
ppp ppp P
2 1 1
then% = so p? = % =g Hence,
1
p=§since%X%=%.Gridinas1/2.



1. (E) When figuring out how many factors a
number has, be sure to include the number
itself and 1. Try each choice in turn:
* (A) There are 5 factors of 12: 1, 3, 4, 6,
and 12.
e (B) There are 6 factors of 18: 1, 2, 3, 6,
9, and 18.
e (C) There are 3 factors of 25: 1, 5, and 25.
e (D) There are 8 factors of 70: 1, 2, 5, 7,
10, 14, 35, and 70.
* (E) There are 9 factors of 100: 1, 2, 4, 5,
10, 20, 25, 50, and 100.
Hence, 100 has the most factors. The cor-
rect choice is (E).
. (D) In any division example, the divi-
sor times the quotient plus the remainder
should equal the dividend. If the quotient
of N divided by 5 is 13 and the remainder
is 4, then L 13 +é, SO
5 5

N=(5X13) + 4 =65+ 4 = 69

3. (D) Solution I: 1f p is divisible by 3 and ¢

is divisible by 4, then pq must be divisible

by any combination of prime factors of 3

and 4. Since3 =3 X 1and 4 = 2 X 2, pq

is divisible by each of the following: 3, 4,

3 X 2o0r6,and 3 X 2 X 2 or 12. Since no

product of prime factors of 3 and 4 equals

9, pg cannot be divisible by 9.

Solution 2: Pick numbers for p and 4. Then

test each choice until you find a number

that does not divide pg evenly. For example,
if p = 6 and g = 8, then pg = 48. Testing
each answer choice, you find that 48 is

divisible by 3, 4, and 6, but not by 9.

. (A) Find the value of P — &:

e If S represents the sum of the factors of
18, then
S=1+21+3+6+9F18="39

* If Prepresents the sum of the prime num-
bers less than 18, then
P="2% 3¢t 8 761 11 H 13 + 17

= 58
* Hence, P— §=58 — 39 = 19.

5. (B) Solution I: A number is divisible by 3
if the sum of its digits is divisible by 3. In
choice (B), the sum of the digits of 4308
is4 + 3+ 0+ 8 = 15, which is divisible
by 3. In choice (E), the sum of the digits of
23,451is2+3+4+5+1=15,s0(E)
is also divisible by 3. A number is divisible
by 2 only if its last digit is even. Since the
last digit of 4308 is even but the last digit
of 23,451 is odd, the correct choice must

be (B).
Calivad 2% 1Te:
Solution 2. Using a calculator, test each

choice in turn to find a number that gives a
0 remainder when divided by 2 and by 3.

. (D) Solution I Since 3 and 10 do not have

any common factors other than 1, any
number that is divisible by both 3 and 10
must be divisible by their product, 30. Any
number that is divisible by 30 must also be
divisible by any factor of 30. Since 15 is the
only answer choice that is a factor of 30, any
number that is divisible by both 3 and 10
must also be divisible by 15.
Solution 2: Pick an easy number that is
divisible by both 3 and 10, say 30. Then
divide 30 by each of the answer choices in
turn. Stop when you find a number (15)
that divides evenly into 30. The correct
choice is (D).

7. (C) Since x represents any even number and

y represents any odd number, let x = 2 and
y = 3. Evaluate the expression in each of
the answer choices until you find one that
produces an even number.
s (A)y+2=3+2=5
e Bx—1=2-1=1
e Ox+1Dp-D=2+1DB-1)=
(3)(2) = 6. There is no need to go fur-
ther. The correct choice is (C).
8. (D) Break down 105 into its prime factors:
105 1X5X21 _ 1X3X5X7

VA , 4 2
Thus, when p equals any of the eight positive
integers 1, 3, 5,7, 15 (3 X 5),21 (3 X 7),

105:; !
35 (5 X 7), or 105, o is an integer.




9. (A) Since 7 is an odd integer, let » = 3.

10.

11.

12,

13

Evaluate each answer choice in turn until
you find an odd number. For choice (A),
2r—12=2B)—1)?=(6—-12=25
=23)—-1=5
There is no need to go further. The correct
choice is (A).
(D) Consecutive multiples of 4, such as 4,
8, and 12, always differ by 4. If £ — 1 is a
multiple of 4, then the next larger multiple
of 4 is obtained by adding 4 to # — 1, which
gives k— 1 + 4dork+ 3.
(D) You are told that, after m marbles
are put into 7 jars, each jar contains the
same number of marbles, with two marbles
remaining. If x represents the number of
marbles put into each jar, 7 divided by #
equals x with a remainder of 2. This state-
ment can be written as

2
7 n
Since
.m 2 _m—2
LRE T R e — >
n n n
m—2

2= marbles were put into each jar.

n

(C) You are given that, when p is divided by

4, the remainder is 3, and when p is divided

by 3, the remainder is 0. Identify the answer

choices that are divisible by 3. Then sub-
stitute each of these choices for p until you
find the choice that produces a remainder of

3 when divided by 4.

Choices (C), (D), and (E) are each divisible

by 3. For choice (C), let p = 15. When 15

is divided by 4, the remainder is 3.

There is no need to go further. The correct

choice is (C).

(D) Determine whether each Roman numeral

statement is true or false.

e [. Subtracting any multiple of 2 from an
odd integer always produces another odd
integer. For-example, 7 — 4 = 3. Since
n* + 5 is an odd integer and (7> + 5) —
6 = n* — 1, n? — 1 is also an odd inte-
ger. Hence, statement [ is false.

* II. The sum of an even integer and an
odd integer is an odd integer. Since 7* +
5 is an odd integer, 7> must be even, so #
must also be even. Hence, statement II is
true.

14.

15.

16.

2. (2,001)

¢ III The product of an odd integer and an
even integer is an even integer. Since you
have determined that 7 is even, 57 is also
even. Hence, statement III is true.

Since only Roman numeral statements II

and III are true, the correct choice is (D).

(D) You are told that, if the number of people

who contribute equally to a gift decreases

from four to three, each person must pay an
additional $10. You can eliminate choices

(A) and (C), which are not divisible by both

3 and 4. Check each of the remaining choices

until you find the right one.

* (B) 60 divided by 3 is 20, and 60 divided
by 4 is 15. The difference between 20 and
15 is 5.

* (D) 120 divided by 3 is 40, and 120
divided by 4 is 30. The difference between
40 and 30 is 10.

There is no need to test the last choice. The

correct choice is (D).

(B) Since 7 is any even integer, pick a sim-

ple number for 7. If » = 4, then (n+1)* =

(4+1)* = 25. When 25 is divided by 4, the

remainder is 1.

(C) You need to find the answer choice

that produces remainders of 2 and 4 when

divided by 3 and 5, respectively.

* (A) The remainder when 41 is divided by
3is2,and theremainderwhen 41 isdivided
by 5is 1.

* (B) The remainder when 43 is divided by
3is 1.

¢ (C) The remainder when 44 is divided
by 3 is 2, and the remainder when 44 is
divided by 5 is 4.

There is no need to continue. The correct

choice is (C).

1. (2) When zis divided by 7, the remainder is
5,50 let 2= 12. When & is divided by 7, the
remainder is 4, solet 5= 11. Thena + 6=
23. When 23 is divided by 7, the remainder
LN

All multiples of 3 from —3000

to 3000 are divisible by 3. Since

3=1X36=2X39=3X3,...,
3000 = 1000 X 3

there are 1000 multiples of 3 from 3 to

3000, inclusive. Similarly, there are 1000

multiples of 3 from —3000 to —3. Since 0

is also divisible by 3, there are 1000 + 1000

+ 1 or 2001 integers from —3000 to 3000,

inclusive, that are divisible by 3.



3. (2) When a positive integer £ is divided by
6, the remainder is 1, so let £ = 7. Then
5k = 35. When 35 is divided by 3, the
remainder is 2.

4. (53) The problem is equivalent to asking,
“How many integers from 1 to 100 are not
divisible by either 3 or 52" Make an orga-
nized list while being careful not to count
any number divisible by both 3 and 5, twice.
* There are 20 integers from 1 to 100 that

are divisible by 5:
5, 10, 15, 20, 25, ..., 100.
* There are 27 integers from 1 to 100 that
are divisible by 3 but not by 5:
3.6.9. 12,8, ...,99
* Hence, 20 + 27 = 47 integers from 1 to
100 are divisible by either 3 or 5. Of the
100 circuit boards, 100 — 47 = 53 were
not checked by either of the two inspectors.



