i

Bergen County Mathematics League

Problem Author: Pro
Jerry C. Leung
www.mathieague.com

Brief Contest Solutions #2

blem Editors:

Steve Conrad & Dan Flegler
www.mathleague.com

2015-2016

2-1. Fora#0, n?2 > n?—a?=(n+a)(n - a), thus n? > (n + a)(n — a) holds for all nonzero a.
We have 2015! =1x2x3x% ... X1008X% ... X2013x2014x2015. The middle term is

1008, so 10082 > 1007x1009 > 1006x1010 > ... > 1x2015. Thus 10082019

> 2015!.
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\ M L'f o The possible values of n are 0, 1, 2, 3, 4

P Vd

n=4

2-3. We have x*+ 12x3 + 36x2- 10 = (x? + 6x)2 — 10 = 452 — 10 =2015|.

2-4. Let v m/s be the speed of the tortoise. We see that the speed of the hare was 5v m/s.
The hare actually ran 9900m, and the tortoise actually ran 10000m. The match took

10000

seconds and slept for the rest of the time. The hare slept for

During the time that the hare was sleeping, the tortoise ran v(

8020,

seconds (because the tortoise was running all the time). The hare ran for
10000 9900

9900

seconds.

)

v v
10000 9900

2-5. We have AB =5. By area, we see that ACXBC = ABXCD, which is 3x4 =5CD. Thus,

CD = 12/5. Using the Pythagorean Theorem on ABCD, we get BD = 16/5.
we have BDXCD = BCXDE, or (16/5)(12/5) = 4DE. Therefore, DE = 48/25|.

similar right triangles for an alternate solution.]

In ABCD,
[Note: Use

- 2-6. Divide the problem into cases. Different letters represent different dishes:

1. 4 different dishes (ABCD): There are (10) =210 possibilities.

Exactly 2 boxes have the same dish (AABC): There are ( )(3) 360 p0331b111t1es.

2 pairs of the same dishes (AABB): There are ( ) 45 possibilities.
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4. Exactly 3 boxes have the same dish (AAAB): There are ( 2 )( 1) =90 possibilities.
5. All of the boxes contain the same dish (AAAA): There are (110) = 10 possibilities.

Adding the possibilities from these 5 cases, there are a total of possibilities.

©12015 by Jerry C. Leung, www.mathleague.com




