2012 John O’Bryan Mathematical Competition
Freshman-Sophomore Individual Test

Directions: Please answer all questions on the answer sheet provided. All answers must be written legibly
and in simplest form. Exact answers are to be given unless otherwise specified in the question. No units of
measurement are required. Each problem has the same point-value.

10.

Set 4 = {1,2,3,4,5}. If one member of Set 4 is selected at random and substituted for x in the expression
2x+1

, find the probability that this expression will then have a value that is an integer. Expfess your

answer as a common fraction reduced to lowest terms.

Consider the statement: If the largest of four different positive integers is less than 8, then the average of
the four positive integers is more than 6. s this statement ALWAYS true, SOMETIMES ftrue, or
NEVER true? For your answer write the whole word: ALWAYS, SOMETIMES, or NEVER —

whichever is correct.

A line segment has endpoints at (14,9) and (2,37). Find the ordered pair that represents the midpoint of
that segment.

Does the point (4,7) lie INSIDE, OUTSIDE, or ON the circle whose equation is x* +{y - 2)2 =427 For
your answer, write the whole word: INSIDE, QUTSIDE, or ON — whichever is correct.

A trapezoid has sides with respective lengths 2, 41, 20, and 41. Find the length of an altitude of this
trapezoid.

Find the maximum possible value of 4y if x and y must be positive integers satisfying the system:

x+y<16
y—x<6

Today there are & dollars in a bowl. Every 5 days from today, $6 will be added to the bowl. Every 8 days
from today, $9 will be removed from the bowl. After the addition and/or subtraction is made from the
bowl on the day which is 365 days from today, there will be $74 in the bowl. Find the value of &.

The circumference of a circle is Cr meters. In this circle a chord of length 26 meters is 5 meters from the
center of the circle. Find C. '

Consider the statement: The midpoint of the hypotenuse of a right triangle is equidistant from the three
vertices of the right triangle. 1s this statement ALWAYS true, SOMETIMES true, or NEVER true? For
your answer write the whole word: ALWAYS, SOMETIMES, or NEVER — whichever is correct.

In number base &, 2666 has the same value as the base five number 31004, Find £.
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Let p be a positive integer multiple of 8. Let A={p,2p,3p,4p,p+2.p+3.p+4.p+24.5p, 4+ p}. What
is the probability that a random draw from the set 4 will be divisible by 8 without remainder?

In rhombus ABCD, the degree measure of angle DAB is 60°. A circle passes through vertices 4, B, and D
and intersects diagonal AC at E. If AE = 9, find the perimeter of the rhombus. Give your answer as a
decimal rounded to two places.

Suppose that at a certain high school, 5% of female students and 4% of male students are on the math
team. If25/41 of the students at this high school are male and there are 27 students on the math team, find
the total number of students at the high school.

Penny has three times as many quarters as she has dimes. If the total value of her quarters and dimes is
$4.25, find the total number of coins that Penny has.

Find the exact area of an equilateral triangle if the perimeter is 6. Leave your answer as a radical
expression in simplest form.

Mowing at constant rates, Alfred can mow the whole lawn in 6 hours; Betty can mow the entire lawn in 4
hours, and Chad can mow the entire lawn in 3 hours. Assuming no loss of efficiency, find the number of
minutes it will take before the lawn is mowed if all three start mowing the lawn at the same time.

A classroom in the shape of a rectangular solid has a volume of 7840 cubic fect. If the height of the
classroom is half the length and the width is 8 feet less than the length, what is the height of the
classroom?

How many of the following five statements are true for all real numbers x and y?

9 [=-I
b [y-3[=[3-»

c) |y—5x|='5y—x]
d) |x+yi$|x|+[y|

&) =y <+l
Find the smallest 3-digit positive integer that meets all three of the following conditions:

a) If two is added to the number formed by any two of its digits (in either order) the result is prime.
b) Iftwo is added to the number formed by its three digits (in any order) the result is prime.
¢) At least two of the digits in the number must be different.

The points (7,k) and (11,w) lic on a circle whose equation is x* + y* = p. If kand w are both positive

integers with k +w < 132, find the sum of all distinct values of p.
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Note: All answers must be written Iegibly and in simplest form. Exact answers are to be given unless
otherwise specified in the question. No units of measurement are required. Each problem has the
same point-value (1 point).
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Awards Lists and Solutions to the Team Competition may be found at
http://weww.nku.edu/~math/job/




