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All the work you will do in this exam should be your own,
without consulting other people or online sources of any kind
during this exam. Show all your work. Write proofs carefully,
clearly and completely.

(1) (10 points) Prove that

12 + 22 + · · ·+ n2 =
1

6
n(n+ 1)(2n+ 1)

for all n ∈ N.

(2) (10 points) Prove that the equation x2 = 5 does not have a rational
solution.

(3) (10 points) Show that lim(
√
n+ 1−

√
n) = 0.

(4) (10 points) Determine and prove if the following series converges or
diverges:

∞∑
n=1

| sinn|
n2

(5) (10 points) Use the Mean Value Theorem to prove that

| cosx− cos y| ≤ |x− y|
for all x, y in R.

(6) (10 points) If f is Riemann integrable on [a, b] and |f(x)| ≤ M for
all x ∈ [a, b], show that∣∣∣∣ ∫ b

a
f(x) dx

∣∣∣∣ ≤M(b− a).

End of Examination.
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