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Problem 1: Find the greatest common divisor of 216 and 204. &
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Problem 2: Suppose the following holds

- x = piq} where py, ¢, are prime and a, b are positive natural num-
bers.

— ¥ = p5q% where p,, g; are prime and ¢, d are positive natural num-
bers.
e Y

Show that there is a natural number r such that r* = z* = 3. Give a
prime factorization of r.
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Problem 3: For each of the following either prove it is true or give a counterexample.
Remember, “proof by picture” is not enough!

(a) The intersection of two non-convex sets is always non-convex.
(b) The intersection of two non-convex sets is always convex.

(c) The intersection of a convex set and a non-convex sets is always
non-convex.

(d) The intersection of a convex set and a non-convex sets is always
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4i’roblem 4: Consider the following transformation of the plane.
F(z,y) = (£, 2 +)
Is F bijective? Is F injective? Is F surjective?
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Problem 5: Suppose Ly, Ly and Ly are parallel lines. Suppose D, is the distance
0 orl”  from L, to Ly, Dy is the distance from Ly to L; and Dy, is the distance

from Ly to Ly. Prove Dyy + Dy > Dy,. Assam.':j D‘ =
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Problem 6: Suppose D is a dilation and S is a convex set. Prove D(S) is convex
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Problem 7: Consider the triangle

where D is the midpoint of AB, E is the midpoint of AC and F is
the midpoint of BC. Prove that the triangles AADE and AFED are
congruent (i.e. AADE = AFED).

Note you *cannot* use the fact that two triangles with equal sides
are congruent (SSS).
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Problem 8: Using the triangle from Problem 7, show that AABC is similar to
AFED (i.e. AABC ~ AFED).

Show  AFED v ARBC
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