
WISCONSIN STATE MATHEMATICS MEET
WISCONSIN MATHEMATICS COUNCIL

February 26 Ð March 2, 2007

Problem Set #1
Score:

  (For ScorerÕs Use Only)
Name: _______________________

Team:                                             Circle one class: AA  –  A  –  B  –  C

[Reduce all common fractions.  Simplify and rationalize denominators.  Unless
otherwise specified, a decimal approximation will not be accepted.  When allowed,
round decimal approximations to 3 decimal places.  No rounding should be done
except on the final answer.]

Answers
1. (1 point)

The I.Q. of a Martian varies directly with the square
of the number of tentacles it has.  If a Martian with 5
tentacles has an I.Q. of 75, what is the I.Q. of a Martian
with 8 tentacles?                                     

2. (3 points)

Two ships, the Lexington and the Concord, leave
port at the same time.  The Lexington proceeds at
12 mph on a course of 40û.  The Concord proceeds
at 9 mph on a course of 115û.  After two hours,
the Lexington loses power and radios for help.  How
many hours will it take the Concord to reach the
Lexington if it proceeds directly towards the Lexington
at 12 mph? A decimal approximation is allowed.                                     

3. (5 points)

Find this sum:
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WISCONSIN STATE MATHEMATICS MEET
WISCONSIN MATHEMATICS COUNCIL

February 26 Ð March 2, 2007

Problem Set #2
Score:

  (For ScorerÕs Use Only)
Name: _______________________

Team:                                             Circle one class: AA  –  A  –  B  –  C

[Reduce all common fractions.  Simplify and rationalize denominators.  Unless
otherwise specified, a decimal approximation will not be accepted.  When allowed,
round decimal approximations to 3 decimal places.  No rounding should be done
except on the final answer.]

Answers
1. (1 point)

Set A contains 6 letters and 11 numbers.  Set B
contains 10 letters and 12 numbers.  If A ! B=
2 letters and 4 numbers, find A !B.                                     

2. (3 points)

Square ABCD is inscribed in circle M.  Square
EFGH is inscribed in the semicircle centered at
M.  What is the ratio of the area of square EFGH
to the area of square ABCD?                                     

3. (5 points)

Deb receives 26 cards dealt from a well-shuffled, standard
deck of 52 cards.  Mary receives the remaining 26 cards.
Find the probability that Deb has more red cards than
Mary.  A decimal approximation is allowed.                                     
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WISCONSIN STATE MATHEMATICS MEET
WISCONSIN MATHEMATICS COUNCIL

February 26 Ð March 2, 2007

Problem Set #3
Score:

  (For ScorerÕs Use Only)
Name: _______________________

Team:                                             Circle one class: AA  –  A  –  B  –  C

[Reduce all common fractions.  Simplify and rationalize denominators.  Unless
otherwise specified, a decimal approximation will not be accepted.  When allowed,
round decimal approximations to 3 decimal places.  No rounding should be done
except on the final answer.]

Answers
1. (1 point)

Use the properties of logarithms to expand the following
expression as much as possible:

log5
x

25y3                                     

2. (3 points)

Using balance pans, a red ball and a green ball balance
an orange ball.  A red ball balances a green ball and a
blue ball.  3 orange balls balance 4 blue balls.  How
many green balls does it take to balance a red ball?                                     

3. (5 points)

Find the smallest integer n, such that n
2

 is a perfect

square and n
3

 is a cube.                                     



WISCONSIN STATE MATHEMATICS MEET
WISCONSIN MATHEMATICS COUNCIL

February 26 Ð March 2, 2007

Problem Set #4
Score:

  (For ScorerÕs Use Only)
Name: _______________________

Team:                                             Circle one class: AA  –  A  –  B  –  C

[Reduce all common fractions.  Simplify and rationalize denominators.  Unless
otherwise specified, a decimal approximation will not be accepted.  When allowed,
round decimal approximations to 3 decimal places.  No rounding should be done
except on the final answer.]

Answers
1. (1 point)

In degrees, what is the measure of the least positive
angle x for which 2sin2 x( ) 2cos2 x( ) 2tan2 x( ) = 22?                                     

2. (3 points)

Consider the set of integers { 9, 14, 15, 17, 18, 21, 29} .
What three consecutive integers can be added to this
set so that the mean, median, and mode of the newly
expanded set are the same?                                     

3. (5 points)

A regular octahedron has vertices located one unit
away from the origin along the positive and negative
x-axis, y-axis, and z-axis.  Imagine this solid balancing
on the plane z = -1.  If this solid is bumped, it will
fall onto one of its faces.  How much of a vertical
drop does the center of this solid make?
A decimal approximation is allowed.                                     



WISCONSIN STATE MATHEMATICS MEET
WISCONSIN MATHEMATICS COUNCIL

February 26 Ð March 2, 2007

Team Problem Set (Page 1)
Score:

  (For ScorerÕs Use Only)
Team:                                              

Captain:                                             Circle one class: AA  –  A  –  B  –  C

[Reduce all common fractions.  Simplify and rationalize denominators.  Unless
otherwise specified, a decimal approximation will not be accepted.  When allowed,
round decimal approximations to 3 decimal places.  No rounding should be done
except on the final answer.]

Answers
1. (10 points)

 

Chris, Deb, and Eric are playing a game taking turns
rolling a standard 6-sided die in the above order.  They
keep rolling the die until one of them rolls a 6.  What is
the probability that Deb wins the game? A decimal
approximation is allowed.                                     

2. (10 points)

A square of perimeter 20 is inscribed in a square of
perimeter 28.  Find the largest possible distance from
a vertex of the larger square to a vertex of the smaller
square. A decimal approximation is allowed.                                     

3. (10 points)

There exist certain right triangles with integral side
lengths whose difference of tangents of the acute
angles is 4 241

360
.   Find the side lengths of the smallest

of these triangles.                                     



Team Problem Set (Page 2)

4. (10 points)

Consider a unit circle with 8 points spaced equidistant
around it.  Choose one point and label it A1, then
going around the circle, label the points A2, A3, É ,
to A8.  Find the product of the lengths of the seven
chords drawn from A1 to each of the other labeled

points on the circle.  Find A1Ak.
k=2
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5. (10 points)

Let x!" #$  denote the greatest integer n such that n !  x.

Let f (x) = x
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.  If 0 < x < 90, then the

range of f consists of k elements.  Find the value of k.                                     

6. (10 points)

Recall that a triangular number is a number that can be
written as the sum of integers from 1 to n, such as 15
(15 = 1 + 2 + 3 + 4 + 5).  If n = 5, then this shows that
15 is the 5th triangular number.

Mary chooses a triangular number at random.  Jeff
chooses a perfect square at random.  Scott chooses
either a triangular number or a perfect square at
random.  What is the probability that the sum of
these three numbers is divisible by 3?                                     


