1. A woman 5-feet tall casts an 8-foot shadow. At the same time 1.
of day, the shadow of a tree nearby is 120 feet long. In feet,
how tall is the tree?

2. What is the area, in square units, of an isosceles trapezoid with 2.
bases of 7 and 17 units and legs of 13 units?

3. How many perfect squares are there between 20 and 150? 3.

4. What is the value of the sum -1 +2-3+4-5+6-7 ...+ 4.
10,000?

5. A palindrome is an integer that reads the same forward and 5.

backward, such as 3663. What percent of the palindromes
between 100 and 500 contain at least one 57

x_s

6. What is the sum of all of the solutions of the equation - =-?

7. Five balls are numbered with the integers 1 through 5 and 7.
placed in a jar. Three are drawn without replacement. What is
the probability that the sum of the three integers on the balls is
odd? Express your answer as a common fraction.

_2 .
8. If (%) = 27%, what is the value of X? Express your answer as a 8.
common fraction.

9. Labor Day is the first Monday in September. In a year when 0.
July 4 falls on Sunday, what date is Labor Day?

10. What is the area, in square units, of the square with the four 10.
vertices at A(0, 0), B(-5, 1), C(—4, —6) and D(1, —5)?

11. Kailin’s favorite restaurant has a special offer on a three-course 11.
meal. A meal consists of an appetizer, an entrée and a dessert.
The menu features five appetizers, eight entrées and four
desserts. How many different three-course meals can be formed
with these choices?

12. The nth term of a sequence is defined by 12.
a, =((1)"—(D"""forn=1,2,3,... Whatis the sum of the
first 2009 terms?

13. What percent larger than 8/2is 1242 2 13.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

A book’s pages are numbered with integers 1 through n. When 14.
the book is open to the exact middle, the sum of the two page

numbers showing is 297. If every page is numbered and no

pages are missing, what is the value of n?

What is the length, in units, of the radius of a sphere whose 15.
volume and surface area, in cubic units and square units,
respectively, are numerically equal?

If the chance of hitting a hole-in-one on any one golf-course 16.
hole is ﬁ , what is the chance of hitting a hole-in-one on the

first and second holes? Express your answer as a common

fraction.

What is the sum of 101, and 1011,? Express your 17.
answer in base 2.

Together Tomas and Ana weigh 145 kilograms. Ana and 18.
Rodrigo together weigh the same as Tomas. Rodrigo weighs
39 kilograms. How many kilograms does Tomas weigh?

A rectangular prism has dimensions 8 inches by 2 inches by 19.
32 inches. If a cube has the same volume as the prism, what is
the surface area of the cube, in square inches?

The second and fifth terms of an arithmetic sequence are 20.
17 and 19, respectively. What is the eighth term?

What are the coordinates of the point on the line 3x + 8y = 60 21.
such that the X-coordinate is 5 of the y-coordinate? Express
your answer as an ordered pair.

A collection of 24 colored beads in a jar consists of just three 22.
colors in the ratio of 1:2:3. The probability of randomly

selecting, without replacement, a blue bead on each of the first

two selections is & . How many blue beads were in the jar

originally?

A convex pentagon has three right angles. The other two angles 23.
are congruent to each other. What is the measure, in degrees, of
one of these other angles?

A positive integer X is 2 more than a multiple of 3. Its units 24.
digit is the same as the units digit of a number that is 4 more
than a multiple of 5. What is the smallest possible value of X?

Copyright MATHCOUNTS, Inc. 2009. All rights reserved. 2009 State Countdown Round




25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

What is the perimeter, in units, of a rhombus if its area is 25.
120 square units and one diagonal is 10 units?

If 6 wallops = 5 ballops and 3 ballops = 11 fallops, how many 26.
wallops are equivalent to 110 fallops?
Four children ate a total of one dozen grapes in a quarter of 27.

an hour. Eating at the same rate, how many grapes will ten
children eat over a period of 40 minutes?

What is the units digit of 3' +3° +3° + 37 + ... + 32" 28.

The mean of three different positive integers, X, Y, and z, is 15. 29.
If x is six times Yy, what is the least possible value of z?

The radius of a cylinder is doubled and its height is tripled. If 30.
its original volume was 10 cubic feet, what is its volume now,
in cubic feet?

In a zoo the ratio of giraffes to apes is 6 to 5 and the ratio of 31.
apes to zebras is 4 to 1. What is the minimum number of zebras
the zoo could have?

A point (2, n) is 5 units away from the point (—1, 1). What is 32.

the product of all possible values for n?

If ij = 2009, what is the value of %? 33.
X"y

A store has reduced a price by 20%. How large must the next 34.

discount be so the new price will be half of the original price?
Express your answer as a percent to the nearest tenth.

A bag contains three red, three white and three blue marbles. 35.
Two marbles will be drawn at random, without replacement.

What is the probability that both marbles drawn are the same

color? Express your answer as a common fraction.

What is the smallest positive integer with exactly 10 positive 36.
integer divisors?

A square with sides of 12 units is inscribed in a circle. What is 37.
the value of K if the area of the circle is Kn square units?
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

In a class of 20 students, 4 students forgot to put their names 38.
on a typed assignment. If the teacher randomly guesses, what is

the probability that she correctly guesses which paper belongs

to each of the four students? Express your answer as a common

fraction.

For the equation 8x + 7y = 53, Kyle found the ordered-pair 39.
solution where X and y are both positive integers. What is the sum
of Kyle’s x and y values?

If the ratio of a:b is 2:5, what is the ratio of b:10a? Express your 40.
answer as a common fraction.

A two-digit positive integer AB is 36 less than BA. If AB and BA 41.
are both prime numbers, what is AB?

A liter of liquid contains 1% salt. How many liters of pure water 42.
must be added to make the new solution only 0.25% salt?

What is the area, in square units, of an isosceles right triangle 43.
with a hypotenuse of 20 units?

In Smalltown, USA, with the exception of two people, each 44,
citizen’s two-letter initial combination is different from any

other citizen’s two-letter initial combination. What is the greatest

number of people that Smalltown could possibly have?

It takes 414 digits to number the pages of a book with integers. 45.
If the page numbering starts with 1 and continues sequentially,
what is the final page number?

The sum of two integers is 3 and the sum of their squares is 29. 46.
What is the smaller integer?

Three people, each working at the same rate, finish a job in 47.
20 hours. At this rate, how many hours will it take five people to
finish three such jobs?

After an integer is decreased by 2 it falls between 4.9 and —4.9. 48.
What is the sum of all the integers that satisfy this condition?

If two numbers are randomly chosen without replacement from 49.
{1, 2,3, 4,5}, what is the probability their sum is greater than
their product? Express your answer as a common fraction.

A circle is inscribed in a square with perimeter of 32 inches. 50.
What is the circumference of the circle, in inches? Express your
answer in terms of .
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Bao was given $1,000 for his birthday. He decided to invest the 51.
money in a bank account that earns 10% interest, compounded

annually. In dollars, how much total interest will Bao have

earned 3 years later?

If x =y” and y = 7°, what is the positive value of z when 52.
X=10%
A recipe for 30 cookies requires two cups of flour among its 53.

ingredients. Eduardo wants to bake five dozen cookies. How
many cups of flour will he need to use in his adjusted recipe?

How many perfect squares are factors of 1807 54.

Jenny received three tickets to a concert. She has 4 friends she 55.
is considering bringing with her. If she is using one of the three

tickets for herself, how many different sets of friends could she

bring to the concert?

An item’s price is decreased by 331 % . A week later that price 56.
is reduced by 10%. After the second reduction, the price is
what percent of the original price?

The positive difference between the squares of two consecutive 57.
positive even integers is 52. What is the larger integer?

Every time at bat, the probability that Isuke will get a hit is 58.
25%. What is the probability that he will not get a hit in his

next three consecutive times at bat? Express your answer as a

common fraction.

There were 24 students in Mrs. Weibel’s class last year and 59.
now she has 27 students. What is the percent increase in

students from last year to this year? Express your answer to the

nearest tenth.

The altitude to the hypotenuse of a triangle 60.
with angles of 30 and 60 degrees is 3 units.
What is the area of the triangle, in

square units? Express your answer in

simplest radical form.

0 000,

If three coins are tossed at the same time, what is the 61.
probability of getting two tails and one head? Express your
answer as a common fraction.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

A rectangle has integer side lengths. One pair of opposite 62.
sides is increased by 30% and the other pair of sides is

decreased by 20%. The new side lengths are also integers.

What is the smallest possible area, in square units, of the new

rectangle?

Spinner I is divided into four equal sections labeled 2, 3, 4 and 63.
5. Spinner II is divided into five equal sections labeled 1, 3, 5,

7 and 9. If each spinner is spun and the resulting numbers are

multiplied, what is the probability that the product is a two-

digit even number? Express your answer as a common fraction.

To express 20 as a sum of different powers of 2, we would 64.
write 20 = 2* + 22, The sum of the exponents of these powers

is 4 + 2 = 6. If 400 were expressed as a sum of at least two

distinct powers of 2, what would be the least possible sum of

the exponents of these powers?

How many positive, five-digit integers contain the three-digit 65.
block “123”? Two such integers are 12,350 and 41,232.

In the equation Ja+vb+c+/d +/e= \/T , each variable is 66.

a distinct positive integer. What is the least possible value

for f ?

How many positive, two-digit integers have at least one digit 67.
that is a 3?

What is the sum of the squares of all real values of X for which 68.
2o =12

Four standard six-sided dice are to be rolled. What is the 69.

probability that the product of the numbers on the top faces
will be prime? Express your answer as a common fraction.

What is the value of x for which (2008 + x)* = x*? 70.

When the set of natural numbers is listed in ascending order, 71.
what is the smallest prime number that occurs after a sequence

of five consecutive positive integers all of which are non-

prime?

If the product (4°)(5") is written as an integer, how many digits 72.
are in this integer?

2009° - 2009

What is the value of X if X = 2009 ? 73.
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74.

75.

76.

77.

78.

79.

80.

What is the sum of the two solutions to the equation 74.
54 —15x = x> = 0?
The operation * is defined as a * b = a* — 2ab + b*. What is the 75.

value of (=3) * (3)?

How many points in the first quadrant satisfy both of the 76.
following conditions: (i) the x and y coordinates are positive
integers and (i) X +y < 5?

In the equation, ++2 =12+ what is the value of x? 77.

The midpoint of a line segment is located at (1, —2). If one of 78.
the endpoints is (4, 5), what is the other endpoint? Express
your answer as an ordered pair.

What is the value of K in the equation 16° x 8° = 2% 79.

At Memorial Middle School, tickets for the annual play cost 80.
$3.00 for students and $7.00 for adults. The school sold

135 student tickets. If the school collected a total of $1910 in

ticket sales, how many adult tickets were sold?
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