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For NAY aud M4 Y.io beryrupither. the AY maprched ar vothing maiched If the. A matched thenthe RUY

£

says that B Y matches and the word is BAY. But then SAY is not Odd. So niether the A nor the ¥ maich. So
we get S must match from SAY. From the other two Odds we get either SEE or SUN. But BUY is even and
so only SEE is left as a possibility.

3. Inscribe a rectangle of base b and height /4 in a circle of
radius 1, and inscribe an isosceles triangle in a region of "X
the circle cut off by one base of the rectangle (with that e / } .
base becoming also one side of the triangle). For what il R
value(s) of A can one construct these shapes as described " ;/ \ \\
such that the rectangle and triangle have the same area? j / \

This can be interpreted in fwo ways, either as the solid k
triangle shown in the picture or as the triangle formed
from the two dotted lines and the base of the rectangle.
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Let b be the base of the rectangle and h be its height. \ '

Using the triangle including the dotted lines, since the e
diameter is 2, the height of the triangle is 7:(2- h) = 1- h s <

/2. Thus the area of the triangle is ¥2(b)(1- h /2). Seiting

this equal to the area of the rectangle bh, we find h = 2/5.
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of the solid triangle is %:( b)(1+ h /2). Setting this equal to bh yields h = 2/3.

The possible values of H are 2/3 and 2/5.

4. A weight hangs on a rope of length 100 feet as shown in the diagram below. The rope hangs with an angle
of 50 degrees from the horizontal on Beth’s end and 35 degrees from the horizontal on Fred’s end. How far



five? (Remember to fully justify your answert)

Assume a four-digit year. If the thousands digit is zero, then the other three digits sum to five. This means
they are 500, 410, 320, 311, or 221. There are three ways to arrange 500, 311, and 221 and six ways to
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If the thousands digit is 1, then the options become 400, 310, 211, 220 for a total of 3+6+3+3 = 15 ways.

In the 2000’s, only 2003 and 2012 sum to 5. Thus there are 21 + 15 + 2 = 27 years between year one and
yegr, 201 f‘y_ydﬂcbjhp digits summed to five . |
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6. Given four vertices, a “graph” is created by joining any number of the vertices by straight line(s). Two
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same picture. Find all non-equivalent graphs of four vertices. Note that points will be deducted for the
inclusion of equivalent graphs in your final answer.




