Two-Person Relays
Position 1
1. How many positive integers have a value between  and ? 	
2. 
[image: ]
3. Marcy bought 120 apples for $24. When she got home, she discovered that 1/5 of the apples were rotten. If she figures she spent the $24 on only the good apples, how many cents did each good apple actually cost?	
4. The price of a stereo is $200 on Monday. On Tuesday the price from Monday is reduced by 10%. On Wednesday, Tuesday’s price is increased by 10%. What is the price of the stereo on Wednesday?	
5. 
[image: ]
6. What is the measure of any exterior angle of a regular decagon, in degrees?
[image: ]	
7. Erika, who is 14 years old, flips a coin whose sides are labeled 10 and 12, and then she adds the number on the top of the flipped coin to the number she rolls on a standard die. What is the probability that the sum equals her age in years? Express your answer as a common fraction.
8. One right triangle has sides of length 3 cm, 4 cm and 5 cm. Another right triangle has two sides of length 3 cm and 4 cm, but it is not congruent to the first triangle.  What is the length of the third side of this triangle? Express your answer in simplest radical form.
9. In the video game World of Math, Bill earns 12 points on his first day playing.  Every day afterwards, he earns one more point than he did the day before.  How many points does he earn all together over his first 77 days?
10. Two cars head toward each other from opposite ends of a highway 444 km long. The speed of the first car is 85 km/hr. The speed of the second car is 100 km/hr. In how many minutes will they meet?


Two-Person Relays
Position 2
Note: express all answers in simplest form.
1. Let be p, q, and r be the three (not necessarily distinct) solutions to the equation x3 + 4x2 – (TNYWR)x + 1 = 0.  Find:

2. Let a ¿ b be defined as a2 / b.  What is the smallest positive integer a such that a ¿ TNYWR is an integer?
3. The numbers 1,2, …, TNYWR are written down in random order. What is the probability that 1 and 2 are written next to each other? 
4. Let ABCD be a rectangle with AB = 3(TNYWR), BC = 4(TNYWR).  Let X and Y be on the diagonal BD of ABCD such that BX > BY.  Suppose A and X are two vertices of a square which has two sides on lines AB and AD, and suppose that C and Y are vertices of a square which has sides on CB and CD. Find the length XY.
[image: ]
5. Let f(x) = x4 + ax3 + bx2 + cx + 25.  We know that f(x)=0 has four distinct integer solutions.  Find f(TNYWR).
6. What is the product of the two smallest distinct prime factors of 2TNYWR – 1?
7. Solve this problem for n = 1 / TNYWR.  You may leave your answer unsimplified (ex: 15!/72009)[image: ]
8. The two externally tangent circles each have a radius of TNYWR units.  Each circle is tangent to three sides of the rectangle. What is the area of the shaded region?
[image: ]
9. For the arithmetic sequence TNYWR, TNYWR - 9, …, what is the least positive integer in the sequence?	
10. Find 102011 (mod TNYWR).  Hint: expect input that is a multiple of 2.
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Warm-Up 3

L What s the value of £x0.32+2x0.64+2x0327 Express your answer as a
common fraction 3 3

“The coordinates of A and B on a number line are -7 and 2, respectively. What is
the length of segment AB?

Ms. Newill's students in 2002, 2003 and 2004 recorded their heights in inches. OF
the three years, what was the largest median height>

2002: 61, 62,64,65,65,70,71
2003: 61, 62,63,66,67,67, 67
2004: 62, 63,64,64,68,70,70

Molly flips a fair coin five times, and she is very surprised to flip a head each time.
What is the probability she will flip a tail on her next flip of the coin? Express your
answer as a common fraction.

[What is the value of 2x+ 3x+ 4x+ 5x+ 6xwhen x= 13.12

How many positive infegers have a value between {8 and |72

7. feet Two rectangular boxes have the same volume. One of the boxes is a cube, and the
other box has measurements of &' by 4 by 16 How long is an edge of the cube?

When 94 is divided by 33, what is the quotient expressed as a mixed number>

29U The first figure in this pattern is a 2 by 2 square, with an area of 4 square units. In
the second figure, a congruent square is placed behind the first square such that
the midpoints of the left and bottom sides infersect at the midpoints of the fop
and right sides, respectively, of the first square. In
each successiv fiure, a congruent square s placed
behind the preceding, intersecting in the same way. I
What will be the area of the complete region of the
fifth fiaure in this nattern
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and2 are written n
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Letbe p, q, and r be
(TNYWR)x+1=0.
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years The students in a class fried to guess the age of their
‘teacher and recorded the resulfs in the stem-and-leaf
graph shown, where 3 | 8 represents 38 years. The 2556799
‘eacher’s actual age was 35 years. What is the positive 3012245558
difference between the teacher's actual age am!) the 4/01125
median guess of the students in the class?

Teacher's Age

Erika, who is 14 years old, flips a coin whose sides are labeled 10 and 20, and then
she adds the rumber on the Top f the liped cor To the nunber she rols o1
astandard die. What is the probability that the sum equals her age in years?
Express your answer as a common fraction.

A number is called perfect if the sum of all of its divisors, except itself, is equal to
the original number. What is the sum of the two perfect numbers between 2 and
302

= The same amount of steel used to create eight solid steel
@ balls, each with a radius of 1inch, is used fo create one
larger steel ball. What is the radius of the larger ball>

What is the measure of any exterior angle of a regular decagon?

For a positive number x, we know (x* =& . What is the value of x> Express

‘your answer as a common fraction.

What is the single discount that is equivalent fo the two
successive discounts of 10% off followed by 20% off the
discounted price?

What is the fewest number of colors that can be used to color the 19 hexagonal
pieces so that no Two of the hexagonal pieces sharing a side are the
same color?

MATHCOUNTS 2006-2007

Solve this problem:

M\mRe\avdom is 07 Warmups A.
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DEvIL ROUND PROBLEMS 1, 2, AND 3
1. Find all positive integers n such that n — 14n2 + 64n — 93 is prime.
2. Let a,b,c be real numbers such that 0 < a,b,¢ < 1. Find the maximum value of

a + b + c
1+bec l+ac 1+ab

3. Find the maximum value of the function f(z,y, 2) = 4z + 3y + 22 on the ellipsoid

162 +9y° +422 = 1.

DEvVIL ROUND PROBLEMS 4, 5, AND 6

4. Letzy,...,2, be numbers such that &+« + 2, = 2009. Find the minimum value of 22+ - -+22
(in term of n).

5. Find the number of odd integers between 1000 and 9999 that have at least 3 distinct digits.

6. Let Ay, As,..., A be all the possible nonempty subsets of {1 2 8,..on). Find the maxhmun
valte of ay + az + .. . + agn—y where a; € A; for each i Y

DEviL ROUND PROBLEMS 7, 8, AND 9
7. Find the rightmost digit when 4120 is written in base 7.

8. How many integral ordered triples (z,y, z) satisfy the equation z+y-+z = 2009, where 10 < & < 31,
100 < 2z < 310 and y > 0.

9. Scooby has a fair six-sided die, labeled 1 to 6, and Shaggy has a fair twenty-sided die, labeled 1 to
20. During each turn, they both roll their own dice at the same time. They keep rolling the die
until one of them rolls a 5. Find the probability that Scooby rolls a 5 before Shaggy does.

DEevIL ROUND PROBLEMS 10, 11, AND 12

10. Let N = 14323492110877 where A is a digit in the decimal expansion of N. Suppose
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