
MAT 108: Mock Final Solutions

1. Assume the following two axioms:

A1 The area of a planar rectangle with sides a, b 2 R is the product a · b.
A2 The area of two planar figures which intersect at most along edges is the sum of areas

of each of the planar figures.

Use Axioms 1 and 2 to deduce that the area of the triangle with height h 2 R and base b 2 R
equals (b · h)/2.
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2. Prove that for n � 8,
3n2 + 3n+ 1 < 2n.
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3. Show that there are no positive integer solutions a, b 2 N to the equation a2 � b2 = 10.
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4. Consider the following recursively defined sequence:

x1 = 1, xn+1 =
xn
2

+ 1 8 n 2 N.

(a) Show that (xn) is increasing and bounded above.

(b) Prove that (xn) converges and find its limit.
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5. Consider the set of black and white colorings of the numbers in the interval [0, 1] ⇢ R:

C := {c : [0, 1] ! {black,white}}.

Show that cardC > cardR. Note the strict inequality.
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