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1. Ascouttroop buys 1000 candy bars at a price of five for $2. They sell all the candy bars
at a price of two for $1. What was their profit, in dollars?

A 100
B 200
c 300
D 400
E 500
Solution:

The troop buys 1000 + 5 = 200 groups of five bars, costing 200 - 2 = 400 dollars.
They sell 1000 <+ 2 = 500 pairs of bars, earning 500 - 1 = 500 dollars.
The profitis $500 — $400 = $100.

Thus, Ais the correct answer.



2. Apositive number x has the property that % of z is 4. Whatis z?

A 2

B 4

c 10

D 20

E 40
Solution:

The statement translates to

soz? = 400.
Since z is positive, z = 20.

Thus, Dis the correct answer.



3. Agallonof paintisusedto paintaroom. One third of the paintis used on the first day.
On the second day, one third of the remaining paintis used. What fraction of the
original amount of paintis available to use on the third day?

1
A —_
10
1
B —_
9
1
C _
3
5 4
9
c| B
9
Solution:

1 2
Afterthe firstday, 1 — 3 = gofthe paint remains.

2
Onthe second day,§ '3 = 9 of the original amount is used.
The fraction available on the third day is
2 2 4
3 9 9

Thus, Dis the correct answer.



4. Forrealnumbersaandb,definea ¢ b = v/a? + b?. Whatis the value of

(5012) o ((—12) o (—5))?

A 0
17
B —_
2
C 13
D 132
E 26
Solution:

Eachinner expression evaluates to

5012 =+/5%2 4122 =13
and similarly (—12) ¢ (—5) = +/144 + 25 = 13.

Then

13013 = /132 + 132 = 13V2.

Thus, Dis the correct answer.



5. Briannaisusing part of the money she earned on herweekend job to buy several
equally-priced CDs. She used one fifth of her money to buy one third of the CDs. What
fraction of her money will she have left after she buys all the CDs?

1
A —_
5
1
B —_
3
2
C _
5
5 2
3
c 4
5
Solution:

Buying all the CDs costs three times as much as buying one third of them, namely 3 -

1
— = — of hermoney.
5 5 4

The fractionleftoveris1 — 5 = —.

Thus, Cisthe correct answer.



6. Atthebeginning of the schoolyear, Lisa's goal was to earn an A on at least 80% of her
50 quizzes for the year. She earned an A on 22 of the first 30 quizzes. If she is to achieve
her goal, on at most how many of the remaining quizzes can she earn a grade lower
thananA?

A1

B 2

c 3

D 4

E 5
Solution:

LisaneedsanAonatleast0.8 - 50 = 40 quizzes.
She already has 22, so she needs 40 — 22 = 18 A'samong the remaining 20 quizzes.
That leaves at most 20 — 18 = 2 quizzes with a grade lowerthananA.

Thus, Bis the correct answer.



7. Acircleisinscribedinasquare, thenasquareisinscribedinthis circle, and finally, a
circleisinscribedin this square. Whatis the ratio of the area of the smaller circle to the
area of the larger square?

Tr
A 16
T
5 3
c 3T
16
o | X
4
Tr
3
Solution:

Let the smaller circle have radius r, so its areais 7r2.

The smaller square, which circumscribes this circle, has side 2r, and its diagonal 24/2 7
is the diameter of the larger circle. So the larger circle has radius V2.

The larger square circumscribes the larger circle, so it has side 24/2 7 and area 8r2.

The desiredratiois

Thus, Bis the correct answer.



8. An8-footby 10-footflooris tiled with square tiles of size 1 foot by 1 foot. Each tile has
1
a pattern consisting of four white quarter circles of radius B foot centered at each

corner of the tile. The remaining portion of the tile is shaded. How many square feet of
the floor are shaded?

A 80— 207
B 60— 107
c  80—10w
D 60+ 10w
E 80+ 10w
Solution:

1
The four quarter circles on a tile together make one full circle of radius i,with area
2
1 T
Tl = | = —.
7
Soeachtilehasshadedareal — 1 square feet.

Thereare8 - 10 = 80tiles, so the total shaded areais

80 (1— %) — 80 — 20

Thus, Aiis the correct answer.



One fairdie hasfaces 1,1, 2, 2, 3, 3 and anotherhas faces 4,4, 5, 5, 6, 6. The dice are
rolled and the numbers on the top faces are added. What is the probability that the
sumwillbe odd?

1
A —_
3
4
B —_
9
1
C _
2
5
D —_
9
2
E —_
3
Solution:

2 1
The first dieis odd (a1 or 3) with probability 3 and even with probability 3 The second
1 2
dieis odd (a 5) with probability 3 and even with probability 3

The sumis odd when the two parities differ:

1 1 2 2

11,22 1 .45
33 33 9 9 9

Thus, Dis the correct answer.



10. n AABC,wehave AC = BC = 7and AB = 2. Suppose that Dis apointonline
AB suchthat Bliesbetween Aand D and CD = 8. Whatis BD?

A 3

B 23

c 4

D b5

E 42
Solution:

Let H be the foot of the altitude from C'toline AB. Since AC = BC, H isthe
midpointof AB,so BH = landCH? = 7% — 12 = 48.

Applying the Pythagorean theoremin ACHD,where HD = BH + BD =1+
BD,gives

82 =48 + (1 + BD)?,
so(1+ BD)? = 16.
Thenl + BD =4,soBD = 3.

Thus, Ais the correct answer.



11. The firstterm of asequenceis 2005. Each succeeding termis the sum of the cubes of
the digits of the previous term. What is the 2005th term of the sequence?

A 29
B 55
c 85
D 133
E 250
Solution:

The sequence begins 2005, 133, 55, 250, 133, . . ., so after the first termit repeats the
cycle 133, 55, 250 of length 3.

The terms from position 2 onward follow this cycle. Since 2005 = 2 4 3 - 667 + 2, the
2005th term matches the third entry of the cycle, 250.

Thus, Eis the correct answer.



12. Twelve fairdice are rolled. What is the probability that the product of the numbers on
the top facesis prime?

c(w)
)

B
1 11
C 21 =
(5)
5 1 11
D —_| =
> (6)
E _
6
Solution:

The product is prime exactly when one die shows a prime (2, 3, or 5) and the other
elevenall show 1.

3 1
The probability that any single die is the prime one is 5 = i,and each of the other

1
eleven shows 1 with probability 6 Accounting for which of the twelve dice is prime,

(6 o 6) -6

Thus, Eis the correct answer.

the probability is



13. How many numbers between 1 and 2005 are integer multiples of 3 or4 but not 12?7

A | 501
B 668
c 835
D 1002
E 1169
Solution:

Between 1 and 2005 there are 668 multiples of 3, 501 multiples of 4, and 167 multiples
of 12.

Every multiple of 12 is both a multiple of 3 and of 4, so removing them from each group
gives

(668 — 167) + (501 — 167) = 835

numbers that are multiples of 3 or4 but not 12.

Thus, Cis the correct answer.



14. Equilateral A ABC has side length 2, M is the midpoint of AC, and C'is the midpoint
of BD.Whatistheareaof ACDM?

A
M
B C D
A V2
2
5 3
4
c V3
2
D 1
E 42
Solution:

Take C'D as the base. Since C'is the midpoint of BD and BC' = 2, we have CD = 2.
The height of AC' DM is the distance from M to line BD.Because M is the midpoint

__ 1 3
of AC, this distance is half the height of AABC', whichis 3 V3 = %

The areais

N |

|
w

DO
S

Thus, Cisthe correct answer.



15. Anenvelope contains eight bills: 2 ones, 2 fives, 2 tens, and 2 twenties. Two bills are
drawn at random without replacement. What is the probability that their sumis $20 or
more?

| w ol N NN

WiIN N

Solution:
There are (g) = 28 equally likely pairs.

A sum of atleast $20 comes from both twenties (1 way), a twenty paired with any of the
sixsmallerbills (2 - 6 = 12 ways), orboth tens (1 way).

The probability is

28 28 2’

14+12+1 14 1

Thus, Dis the correct answer.



16. The quadratic equation 2 + mz + n = 0 hasroots that are twice those of 2% +

n
pzr + m = 0,and none of m, n,and pis zero. What is the value of —7

p
A 1
B 2
c 4
D 8
E 16
Solution:
Letr; andry betherootsof 22 + pz +m = 0,som = riryandp = — (11 + 73).

Theroots of 22 + mx + n = O are 2r; and 2ry,so0n = 4r;ryand —m = 2(ry + 79).

m
Thenn = 4mandm = —2(r; + r2) = 2p,sop = E.Therefore

4dm

2o g
p m/2

Thus, Disthe correct answer.



17. Supposethat4® = 5,5 = 6,6¢ = 7,and 7% = 8. Whatisa - b-c - d?

A 1
5 3

2
C 2
5 5

2
E 3

Solution:

Chaining the equations,

gabed _ (((4a)b)c)d _ ((5b)c)d _ (6c)d —7d_g

Since 8 = 43/2,weconcludea cb-c-d= g

Thus, Bis the correct answer.



18. All of David's telephone numbers have the form 555—abc—de f g, where a, b, ¢, d, e, f,
and g are distinct digits and inincreasing order, and none is either 0 or 1. How many
different telephone numbers can David have?

A1

B 2

c 7

D 8

E 9
Solution:

The seven digits are chosenfrom {2, 3,4, 5,6, 7, 8,9}, and once chosen they must be
writteninincreasing order, so only the choice of digits matters.

Choosing seven of these eight digitsis the same as choosing the one digit to leave
out, which canbe done in 8 ways.

Thus, Dis the correct answer.



19. Ona certain math exam, 10% of the students got 70 points, 25% got 80 points, 20%
got 85 points, 15% got 90 points, and the rest got 95 points. What is the difference
between the mean and the median score on this exam?

A0

B 1

c | 2

D 4

E 5
Solution:
The percentage scoring95is 100 — 10 — 25 — 20 — 15 = 30.
The meanis

0.10(70) + 0.25(80) + 0.20(85) -+ 0.15(90) + 0.30(95) = 86.

Since 35% scored below 85 and 35% scored above 85, the middle student scored
85, so the medianis 85.

The differenceis86 — 85 = 1.

Thus, Bis the correct answer.



20. What is the average (mean) of all 5-digit numbers that can be formed by using each of
the digits 1, 3, 5, 7, and 8 exactly once?

A | 48000

B | 49999.5

C 53332.8

D 55555

E 56432.8
Solution:

By symmetry, each of the five digits appears equally oftenin each place, so the
average digitinevery placeis

1+3+5+7+8
- -

4.8.

The average numberis therefore
4.8(1+ 10 + 100 + 1000 + 10000) = 4.8 - 11111 = 53332.8.

Thus, Cisthe correct answer.



21. Forty slips are placedinto a hat, each bearinganumberl, 2, 3,4,5,6,7,8,9,0r10,
with each number entered on four slips. Four slips are drawn from the hat at random
and without replacement. Let p be the probability that all four slips bear the same
number. Let g be the probability that two of the slips bearanumber a and the other

two bearanumberb # a. What s the value of g?

p
A 162
B 180
c 324
D 360
E 720
Solution:

Both events draw from (440) equally likely selections, so d is the ratio of their favorable
p

counts.
Exactly 10 draws give four slips of the same number, one for each value.

Fortwoa'sandtwo b's, choose the two valuesin (120) ways, then two of the four a-slips
and two of the four b-slips:

() -weeme

@ = 162.

Therefore £ =
p

Thus, Aiis the correct answer.



22. For how many positive integers n less than or equal to 24 isn! evenly divisible by 1 +
2+ +n?

A8
B 12
c 16
D 17
E 21
Solution:
Sincel4+2+4---4+n= n(nT+1), divisibility is equivalent to
n! B 2(n —1)!

nn+1)/2 n+1
being aninteger.

lfn 4 lisnotprime(andn > 1),itsfactorsappearamongl1,2,...,n — lorinthe
factor2, so the fractionis aninteger. If n + lis an odd prime, it divides neither (n —
1)!'nor2, so the fractionis not aninteger.

The odd primesatmost25are 3,5,7,11,13,17,19, 23, giving 8 failing values of n.
Hence 24 — 8 = 16 values work.

Thus, Cis the correct answer.



23. Intrapezoid ABC D we have AB parallelto DC, E as the midpoint of BC, and F as
_ AB
the midpoint of D A. The area of ABEF'is twice the area of FEC' D. Whatis —7

DC
A2
B 3
c 5
D 6
E 8
Solution:
Let AB = aand DC = c. The midsegment FE has length ot c, and ABEF and

FEC D have the same height.

Their areas are proportional to the averages of their parallel sides, so

a+a7+(: _3a—|—c_
aT“+c_a+3c_

AB
Th :2 — d— = 9.
enda +c a + 6¢,soa = 5can DO 5

Thus, Cisthe correct answer.



24. Let x and y be two-digit integers such that ¢ is obtained by reversing the digits of .
The integers z and y satisfy 22 — y?> = m? for some positive integer m. Whatis -+
y+m?

A 88
B 112
C 116
D 144
E 154
Solution:

Writex = 10a + bandy = 10b + awitha > b.Then

m? = z? — y* = 99(a® — b?) = 99(a + b)(a — b).
Since99 = 9 - 11, form? to be a perfect square weneed 11 | (a + b)(a — b). As
a+ b < 17,thisforcesa + b = 11,andthena — bmustitself be a perfect square.

Witha — b < 8, the only workable caseisa — b = 1, giving (a,b) = (6,5). Thenx =
65,y = 56,andm? = 99 - 11 = 332%,som = 33.

Thereforex + y + m = 65 + 56 4+ 33 = 154.

Thus, Eis the correct answer.



25. Asubset B of the set of integers from 1 to 100, inclusive, has the property that no two
elements of B sumto 125. What is the maximum possible number of elementsin B?

A 50
B o1
cC 62
D 65
E 68
Solution:

The pairs summing to 125 are (25, 100), (26, 99), . . ., (62, 63), whichis 62 — 25 +
1 = 38 pairs. From each pair, B may contain at most one element.

The numbers 1 through 24 cannot pair with anythinginrange to sumto 125, so all 24 of
them may be included.

Thus B has atmost 38 + 24 = 62 elements, and theset{1,2,...,62} achieves this.

Thus, Cisthe correct answer.
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