
Homework 2 : Due Friday, February 3

Problem 1: Show that for all n ∈ N, the remainder when you divide n2 by 4 is always either 0 or 1.
Hint: Take an arbitrary n ∈ N and consider the four possible remainders as four different cases.

Problem 2: Show that 6 | (2n3 + 3n2 + n) for all n ∈ N.

Problem 3: Show that
13 + 23 + · · ·+ n3 = (1 + 2 + · · ·+ n)2

for all n ∈ N+.

Problem 4: Let r ∈ R with r 6= 1. Show that

1 + r + r2 + · · ·+ rn =
rn+1 − 1

r − 1

for all n ∈ N.

Problem 5: Define a sequence recursively by letting a0 = 42 and letting

an+1 = a2
n − 3an + 14

Show that 7 | an for all n ∈ N.

Problem 6: Show that 2n > n2 for all n ∈ N with n ≥ 5.
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