Math Contest Level 2 - March 4, 2016

Coastal Carolina University

. A square ink pad has sides of length 1 cm. It is covered in blue ink and carefully placed
in the middle of a piece of white paper. The square pad is then rotated 180° about one
of its corners so that all of the pad remains in contact with the paper throughout the

turn. The pad is then removed from the paper. What area of paper, in cm?, is colored

blue?

a) m+ 2 b) 2 —1 c)4 d) 2mr —2 e)m+1
. How many solutions are there to the equation m? — 4n? = —3 where m and n are

integers?

a) 0 b) 1 c) 2 d) 4 e) 6
. Find the exact value of sin(75°) + cos*(75°).

a) 5/8 b) 7/8 c) 1 d) 9/8 e) 143
. Which of the numbers is prime?

a) 131 b) 133 c) 138 d) 141 e) 143

. Which of the following integers is closest to log, (2999 + 21000)?

a) 999 b) 1000 ¢) 1001 d) 1999 e) 2000



6. 600 students are divided into three groups of equal size for lunch. Each group has lunch
at a different time, and students are randomly assigned to one of the three groups. The
probability that three friends—FElena, Farrah, and Steve—will be assigned to the same
lunch group is approximately:
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7. The largest integer k such that 5% divides 3(10!) + 12(5!) + 4(7!) is

a) 1 b) 2 c) 3 d) 4 e) b

8. A function f is defined on the set of positive integers such that f(zy) = f(x) + f(y)
for all z and y. If f(10) = 14 and f(40) = 20, find the exact value of f(500).

a) 29 b) 30 c) 39 d) 48 e) 50

9. Find the sum of the solutions of the equation log,(3z — 2) = logg(z?).

a) -1 b) 0 c) 1 d) 2 e) 3



10. Automated high-speed trains leave London headed for Paris every 20 minutes. When
they reach Paris they turn around and head back to London. The commute takes 2
hours in each direction. One day, Billie and his father take the London train to Paris
and back, without getting off. How many trains will they pass that were going in the
opposite direction?

a) 11 b) 12 ¢) 16 d) 22 ¢) 24

11. Which of the following cubic polynomials has the root = = \3/ 8 4+ V56 + \3/ 8 — /56 ?

a) 2+ 6x—16 b)2® —6x+16 c¢)2*+6x+16 d) 2* —6x—16 e) 2®+ 62 — 16

12. The number 2016! ends in how many zeros?

a) 201 b) 402 ¢) 403 d) 483 e) 502

13. Circle C' is inscribed in a square, S of side length 1. The smaller circle D is nestled in
a corner of S in such a way that it is tangent to two sides of S and the circle C. Find
the radius of circle D.

a) —3_3\/5 b) V21 c) v2-1 d) \/58“ e) 2—+/2




14. In a Greek village of 5761 inhabitants, at least n of the residents MUST have the same
initials (first name, last name). What is the largest possible value of n? (Note that
there are 24 letters in the Greek alphabet.)

a) 11 b) 12 c) 13 d) 14 e) 15

5 3

15. The largest solution of 2% — 2% — 2* — 23 — 2?2 — 2 — 1 = 0 is in which interval?

a) [0,1) b) [1,2) ¢) [2,3) d) [3,4) e) [4,00)

16. Two fair six sided dice are rolled repeatedly. What is the probability that a sum of 5
will occur before a sum of 87

a) 9 b) — c) — d) — e) other

17. In a plane, points A and B are on the same side of line [. If A and B are both 3 inches
from [ and 4 inches apart, find the radius of the circle that is tangent to [ passing thru
A and B.

a) 13/6 in b) 7/3 in ¢) 15/6 in d) 8/3 in e) 17/6 in



18.

19.

20.

21.

22.

The sum of the zeros (counting all repeated zeros separately) of the function f(z) =
20" + 82® + 1227 + 8z + 2 is:

a) -1 b) -2 c) -4 d) -8 e) other

What is the correct ordering of the numbers 23?32, and 5197

a) 329 < 519 < 239 ) 519 < 329 <939 () 239 < 519 <329 () 519 < 239 < 329 ) other

A fair die is rolled 6 times. The probability of rolling at least a 5 at least 5 times is:

a) 750 b) 55 c) 755 d) =35 e) other

Find the number of times between noon and 4 o’clock that the minute hand and the
hour hand on an analog clock are perpendicular to each other.

a) 4 b) 5 c) 6 d) 7 e) 8

Let S ={0,1,2,3,4,5,6,7,8,9}. What is the smallest integer k such that any subset
of S of size k contains two disjoint subsets of size two, {x1,z2} and {y1, 92}, such that
T1+ T =Y+ Yo =97

a) 9 b) 8 )7 d) 6 €) 5



23. If 2> + £ +1 =0, find the value of z + L + 2% + S + 2%+ H + - + 2210 4 5.
a) -1 b) 0 ¢) 1 d) 2 ¢) =5

2

24. Find the value of tan(2sin™!(z)).

a) 2v/1—z2 b) 2zv1—x2 C) 2v/ 142 d) zV/1—x2 e) 2V 1422
1—2z2 1—222 14222 1—2z2 14222

25. Two semi-circles are inscribed in a rectangle as shown. Find the value of tan(a).

a) 6/17 b) 5/16 ¢) 4/15 d) 3/14 e) 2/13



