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1. Let x be a sequence of real numbers.
(a) If every subsequence of x has a subsequence that converges, does x converge? Prove it or find a
counterexample.
(b) If every subsequence of x has a subsequence that converges to the number L, does x converge?
Prove it or find a counterexample.
2. (a) Assume that f : R → R is such that |f (x)| ≤ x2 . Does f 0 (0) exist? If so find it and prove it. If
not, find a counter example.
(b) Assume that f : R → R is such that |f (x)| ≤ |x|3 . Does f 00 (0) exist? If so find it and prove it. If
not, find a counter example.
3. At a horse race of length L, two horses start at time t = 0. Both horses finish in an exact tie at time
t = T.
(a) Is it necessary that there is an intermediate time t ∈ (0, T ) at which the horses have equal position?
Prove it or find a counter example. Assume that the position of each horse is a C 0 function of time.
(b) Is it necessary that there is an intermediate time t ∈ (0, T ) at which the horses have equal velocity?
Prove it or find a counter example. Assume that the position of each horse is a C 1 function of time.
Recall that velocity is the first derivative of position with respect to time.
(c) Is it necessary that there is an intermediate time t ∈ (0, T ) at which the horses have equal acceleration? Prove it or find a counter example. Assume that the position of each horse is a C 2 function
of time. Recall that acceleration is the second derivative of position with respect to time.
4. (a) If f (x) is Riemann integrable, is |f (x)| Riemann integrable? Prove it or find a counterexample.
(b) If |f (x)| is Riemann integrable, is f (x) Riemann integrable? Prove it or find a counterexample.
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