2016 John O’Bryan Mathematics Competition
5-Person Team Test

Abbreviated Instructions: Answer each of the following questions using separate sheet(s) of
paper for each numbered problem. Place your team code in the upper right corner of each
page that will be turned in (failure to do this will result in no score). Place problem numbers in
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(not just answers) to receive credit. More specific instructions are read verbally at the
beginning of the test.

1.1f x> +x+1=0, then
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2. It has been your lifelong dream to paint
this on your dorm room wali:




3. Two ferry boats start at the same instant from opposite sides of a river with parallel
shorelines, traveling across the water on routes at rights angles to the shore. Each boat
travels at a constant speed, although one is faster than the other. They pass at a point 720
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exactly 10 minutes. After dockmg for 10 mmutes each boat heads back to its origlnal

400 yards from the nearest shore. How wide is the river?
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Team Solutions
1.
a. The product is x3=1. Then note that x%= 1/x, x=1/x2, 1= 1hH¢
b. (x+1/x)? = X2+1/x242 =( x2+x+1)+1=1
C. (XHXP=(x+1/x) 1= x+x2=(1+x+x%)-1=-1
(X + 1%)%= ((x + 1X)A2 P=142=1
(x+1/%)°= (x+1/X)2 (x+1/x)3 = 1 (1) =-1

So the sum must be 1+ (-1) + (1) + (-1) =0.

2.
Put in a coordinate system with the origin at the center of the middle large
disk. Since it has radius 1, the points where the four other large disks are
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coordinates for the large disks are (1,1),(-1,1),(-1,-1),(1,-1). Draw the
square with vertices at these centers.

To aet the radius of 3 small circle:
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we need to divide the coins 1,2,3,4 into two groups such that one sums to 2

more than the other.

So only 7,3,1 and 5.4,2.

Remove the 4: The only possible way to get equal weights is 1+2+3+6=
5+7.
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coins on each side of the scale. This is the only solution using the same
number of coins in each pan.



