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. (A) The scouts bought 1000/5 = 200 groups of 5 candy bars at a total cost of
200 - 2 = 400 dollars. They sold 1000/2 = 500 groups of 2 candy bars for a total
of 500 - 1 = 500 dollars. Their profit was $500 — $400 = $100.

. (D) We have
L =4, so =400

Because z > 0, it follows that x = 20.

. (D) After the first day,

1 2
1—-==
3 3
of the paint remains. On the second day,
12 2
339

of the paint is used. So for the third day

1 2
1_-_2
3 9 9
of the original gallon of paint is available.

. (D) It follows from the definition that

(5012) 0 ((—12) o (=5)) =v/52 + 122 0 \/(—12)2 + (—5)2
=13013 = /132 + 132 = 13V2.

. (C) The number of CDs that Brianna will finally buy is three times the number
she has already bought. The fraction of her money that will be required for all
the purchases is (3)(1/5) = 3/5. The fraction she will have left is 1 —3/5 = 2/5.

. (B) To earn an A on at least 80% of her quizzes, Lisa needs to receive an A on
at least (0.8)(50) = 40 quizzes. Thus she must earn an A on at least 40—22 = 18
of the remaining 20. So she can earn a grade lower than an A on at most 2 of
the remaining quizzes.

. (B) Let the radius of the smaller circle be r. Then the side length of the smaller
square is 2r. The radius of the larger circle is half the length of the diagonal
of the smaller square, so it is v/2r. Hence the larger square has sides of length
21/2r. The ratio of the area of the smaller circle to the area of the larger square

is therefore )
mr
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2\2r

(A) The four white quarter circles in each tile have the same area as a whole
circle of radius 1/2, that is, 7(1/2)? = 7/4 square feet. So the area of the shaded
portion of each tile is 1 — /4 square feet. Since there are 8-10 = 80 tiles in the
entire floor, the area of the total shaded region in square feet is

80 (1 - %) — 80 — 207

(D) An odd sum requires either that the first die is even and the second is odd
or that the first die is odd and the second is even. The probability is
2 2

+

11 2 1
33 33 9 9 9

(A) Let CH be an altitude of AABC. Applying the Pythagorean Theorem to
ACHB and to ACHD produces
82— (BD+1)?=CH?>=7>-12=48, so (BD+1)?=16.

Thus BD = 3.

A H B D

(E) The sequence begins 2005, 133, 55, 250, 133, .... Thus after the initial term
2005, the sequence repeats the cycle 133, 55, 250. Because 2005 = 1 + 3 - 668,
the 20050 term is the same as the last term of the repeating cycle, 250.
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(E) Exactly one die must have a prime face on top, and the other eleven must
have 1’s. The prime die can be any one of the twelve, and the prime can be
2, 3, or 5. Thus the probability of a prime face on any one die is 1/2, and the
probability of a prime product is

11 10
(D) (L) = (L)
2 6 6
(C) Between 1 and 2005, there are 668 multiples of 3, 501 multiples of 4, and
167 multiples of 12. So there are

(668 — 167) + (501 — 167) = 835

numbers between 1 and 2005 that are integer multiples of 3 or of 4 but not of
12.

(C) Drop MQ perpendicular to BC. Then AMQC is a 30-60-90° triangle, so
MQ = +/3/2, and the area of ACDM is
1 (2 ﬁ) V3

2

2

5

OR

Triangles ABC and C DM have equal bases. Because M is the midpoint of AC,
the ratio of the altitudes from M and from A is 1/2. So the area of ACDM is
half of the area of AABC'. Since

Area(AABC) = ? .22 =/3, we have Area(ACDM) = @

2
8 8!

= :2
Q) 6ol B

ways to choose the bills. A sum of at least $20 is obtained by choosing both
$20 bills, one of the $20 bills and one of the six smaller bills, or both $10 bills.
Hence the probability is

(D) There are

1+2:6+1 14 1

28 BTN

(D) Let 7 and 72 be the roots of %+px+m = 0. Since the roots of % +maz+n =
0 are 2r; and 2ry, we have the following relationships:
m=rire, n=4rry, p=—(ri+re), and m=—-2(ry +rq).
So . 4
n=4m, p=—-m, and Ezl—m:&
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OR

(3) +7(3)+m=o

are twice those of 2 + px +m = 0. Since the first equation is equivalent to
22 + 2px + 4m = 0, we have

The roots of

m=2p and n=4m, so = 8.

n
P
(B) Because

gabed _ (((4a>b)6)d _ ((5b)c)d _(69) =7l = § = 432,
we have a-b-c-d = 3/2.

(D) The last seven digits of the phone number use seven of the eight digits
{2,3,4,5,6,7,8,9}, so all but one of these digits is used. The unused digit
can be chosen in eight ways. The remaining seven digits are then placed in
increasing order to obtain a possible phone number. Thus there are 8 possible
phone numbers.

(B) The percentage of students getting 95 points is
100 — 10 — 25 — 20 — 15 = 30,
so the mean score on the exam is
0.10(70) + 0.25(80) + 0.20(85) + 0.15(90) + 0.30(95) = 86.

Since fewer than half of the scores were less than 85, and fewer than half of the
scores were greater than 85, the median score is 85. The difference between the
mean and the median score on this exam is 86 — 85 = 1.

(C) Each digit appears the same number of times in the 1’s place, the 10’s place,
..., and the 10,000’s place. The average of the digits in each place is

1 24
S35 47+8) =2 =48,

Hence the average of all the numbers is

4.8(1 + 10 + 100 + 1000 + 10000) = 4.8(11111) = 53332.8.

(A) The total number of ways that the numbers can be chosen is (440). Exactly
10 of these possibilities result in the four slips having the same number.

Now we need to determine the number of ways that two slips can have a number

a and the other two slips have a number b, with b # a. There are (%)) ways to
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;l) to choose

the two slips with a and for each value of b there are (3) to choose the two slips
with . Hence the number of ways that two slips have some number a and the
other two slips have some distinct number b is

() 6) ()-svrmrm

choose the distinct numbers a and b. For each value of a there are (

10 1620
So the probabilities ¢ and p are —- and —j5-, respectively, which implies
(%) (%)
that 1620
p
- =—— =162
q 10
(C) Since
1
the condition is equivalent to having an integer value for
n!
n(n+1)/2
This reduces, when n > 1, to having an integer value for
2(n—1)!
n+1

This fraction is an integer unless n+ 1 is an odd prime. There are 8 odd primes
less than or equal to 25, so there are 24 — 8 = 16 numbers less than or equal to
24 that satisfy the condition.

(C) First note that FE = (AB + DC)/2. Because trapezoids ABEF and
FECD have the same height, the ratio of their areas is equal to the ratio of the
averages of their parallel sides. Since

AB+DC _ 3AB+ DC

AB
+ 2 2
and AB + DC AB +3DC
L + DC = +7’
2 2
we have
AB
3AB+ DC =2(AB +3DC) =2AB+6DC, and DO~ 5.
D C
F E
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(E) By the given conditions, it follows that > y. Let x = 10a + b and
y = 10b + a, where a > b. Then

m? = 2% —y? = (10a + b)? — (10b + a)? = 99a* — 99b* = 99(a? — b?).
Since 99(a? — b?) must be a perfect square,
a®> — b = (a+b)(a—b) = 11k?,

for some positive integer k. Because a and b are distinct digits, we have a — b <
9—1=8anda+b<9+8=17. It follows that a +b =11, a — b = k2, and k
is either 1 or 2.

If & = 2, then (a,b) = (15/2,7/2), which is impossible. Thus & = 1 and
(a,b) = (6,5). This gives x = 65, y = 56, m = 33, and x + y + m = 154.

(C) Several pairs of numbers from 1 to 100 sum to 125. These pairs are (25, 100),
(26,99),...,(62,63). Set B can have at most one number from each of these
62 — 25+ 1 = 38 pairs. In addition, B can contain all of the numbers 1,2,...,24
since these cannot be paired with any of the available numbers to sum to 125.
So B has at most 38 + 24 = 62 numbers. The set containing the first 62 positive
integers, for example, is one of these maximum sets.
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