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1. True or False? If limx→2
f(x)
x2−4 exists, then limx→2 f(x) exists.

2. True or False? If S ⊆ R is nonempty and bounded below, then there exists inf(S) ∈ S.

3. True or False? The Least Upper Bound Property implies that the set {x ∈ R : |2− sin(x)| ≤ 1
2} has a

supremum.
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4. Evaluate limx→−∞
√
5x2+5
3x−1 .
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5. Use the ϵ− δ definition for limits to prove that limx→3(7− 5x+ x2) = 1.
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6. Use the definition of derivative to prove d
dx sinx = cosx. You may use the following known limits:

lim
h→0

sinh

h
= 1

lim
h→0

cosh− 1

h
= 0
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7. Find the derivative of y = (3x2 + 1)3x
2+1.

5



8. Prove that the equation sinx = x has exactly one real solution for x ∈ [0, π/2].
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9. Let f(x) = x3 on [0, 1]. Prove there exists c ∈ (0, 1) such that f ′(c) = 3/2.
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