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1. The squares and triangles in the figure all have sides of one unit of length.
Show that the points E, C, and G are on a line and find the distance from E to
G.

2. Find the largest number a such that f(x) = sin(x)− x + ax3 is an increasing
function.

3. Show that
√

2 + 3
√

3 is an irrational number.
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4. A plane cuts a paper cylinder at an angle of 45◦ with respect to the cylinder’s
axis. The intersection of the plane and the cylinder is the curve shown in red
in the first figure. The cylinder is now cut along a line parallel to its axis and
opened up on a flat plane. Show that the red curve becomes a whole period from
a sine curve.
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