2018 LSU Math Contest Open Session

Questions 1 - 13 are worth 1 point each and questions 14 - 28. RectangleACF D is made from two squarestBED and
are worth 2 points each. BCFE which share the common sideE. See the illustration
below. If the length ofD B is 6 what is the length oDC?
No calculators are allowed.
Pictures are only sketches and are not necessarily drawn to A B ¢
scale or proportion.
The people supervising this test are not permitted to expiai
you the meaning of any question.
You have one hour and twenty minutes to complete the entire R . L
morning exam.
Questions 1 - 13 Multiple Choice A 12 B35 C3v10 D9 E6v2

Please:

e Use the answer sheet for your answers.
Answer only one choice A, B, C, D, or E for each question by
writing your answer on the answer sheet.

e Completely erase any answer you wish to change.

e Do not make stray marks on the answer sheet.

9. A point P can be identified on the interior of rectangldsC' D
such thaf AP| = 2, |[BP| = 6, and|DP| = 4. Find |CP|. See
the figure below.

. A garden is rectangular in shape with width twice the langjt
is surrounded by & feet wide walk way with area52 square 2 4
feet. What is the area of the garden in square feet?

A
A 108 B 144 C 168 D 288 E 432
. A polynomial P(z) satisfiesP(z? + 1) = 2* — 222 + 1. Find A 6v2 B4v3 C8v2 D6v3
P(z* +2). E Cannot be uniquely determined
4 4 2 4 4 2 2
Az” Ba'—227+2 Ca"+2 Da" 420744 E2"+2 49 A point P can be identified on the interior of rectangld3C' D
. How many positive even integers are there less tiaf whose such tha{AP| = 2, [BP| = 6, and[DP| = 4. Find the area of
digits multiply to 168? the rectangle. See the figure for the previous problem.
Al B2 C4 D6 ES A 62 B4v3 C8v2 D63

. In southern France a common greeting between two individu E Cannot be uniquely determined

als is to cheek kis8 times. Suppose there a5@ people in a
room and they greet each other according to this common ch
tom. How may cheek kisses take place? 330

L Which of the following numbers is the largest?

425’ 5207 615, 710

)

A 150 B 1625 C 1800 D 3675 E 7500 5
A 330 B 425 C 520 D 610 E 710

. Supposeos 2z = % What iscos? z — sin* 2?2

_ _ 12. What is the highest power 89 that divides2018!?
Al B4 c= D = E4

. A box containss red balls and black balls. You randomly A5l B 155 C 156 D 166 E 207

draw two balls without replacement. What is the probabifi®t 13 |n Mr Moore’s discrete math class there dfestudents. There

atleast one is red? are10 students who major in mathematics arédstudents who
A L0 B 25 C5 D 45 E 35 major in chemistry. There ag®who major in mathematics and
o o1 13 o1 o1 physics,4 students who major in chemistry and mathematics,
. The sequence of digits and5 students who major in physics and chemistry. There is
1 student who majors in mathematics, physics and chemistry,
1234567891011121314 .. ... while there are students who do not major in any of these sub-

is obtained by writing the integeiis 2, 3 . .. one after the other. jects. How many major in physics but not math”?

Notice that thel 0™ digit is 1 and thel 5" digit is 2. What is the

2018t digit? A19 B22 C23 D26 ECannotbe determined.

A0 B1 C3 D7 E9
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Questions 14 - 24 Exact Answers

These next ten questions require exact numerical or algebra
answers. Hand written exact answers must be written on the
answer sheet with fractions reduced, radicals simplified de-
nominators rationalized (Improper fractions can be lefiraé or
changed to mixed fractions). Do not make an approximation fo
m or other irrational numbers. Answers must be exact. Large
numbers should not be multiplied out, i.e., do not try to plyt
out20! or 64°.

What is the angular velocity of the hour hand on a stantiard

hour clock? Express your answer in degrees per minute. 22

You roll a fair die three times and add the numbers thatcom
What is the probability that the sum3&

A staircase hal) steps. How many ways are there to ascend thg
staircase it you either take one step at a time or three steps a
time?

Find the largest numberso that

1+243+---+n <1000. o4,

The power seven lottery awards prize money in powers. of
For example, prize categories a@re= 7°, 7 = 7', 49 = 72,

343 = 73, etc. In this lottery there are several awards that
amounttor77, 777 and there are no more than 6 awards for each
prize category. How many awards are there?

Two semicircles have radiusvith distance- between their cen-
ters. Their diameters are on the same line. Find the areaeasf in
section.

How many positive integersare there such that the remainder
is 2 when2018 is divided byn.

In the diagram below the smaller circle lies inside tmgdacir-
cle and is tangent at A. The center of the larger circle is ®-Su
poseBD = 12, andEF = 18. What is the radius of the larger
circle?

O
m

The following series is equal to what fraction?
L2, 3,4,
3 32 33 3
What is the remainder when
22018 _ .

is divided byz? — 1?

Each of the circles in the illustration below have radiug hey
are mutually tangent. What is the area of the shaded region?

Tie Breaker requiring Full Solution

Please give aletailed explanationof your solution toQuestion
16. Write your explanation on theeverse sideof your answer
sheet.

This tie breaker question is graded as an essay question, i.e
it is graded for the clarity of explanation and argument adlwe
as correctness.

It is the only question graded for partial credit. Do not tegsi
to write your thoughts even if your solution is not rigorous!

It is graded only to separate first, second, and third place
ties.
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