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1. [10 points] Compute the following limits of sequences
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2. [15 points| Compute the following limits of functions
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3. [15 points| For each of the following functions f(z) define the set where f(z) is
differentiable (i.e. where f’(x) exists) and compute f’(x); finally determine the set
where f’(z) is differentiable and compute f”(x)
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4. [10 points] Find the point on the curve

y=—, for x>0,

x
that is closest to the origin.

Hint Compute the absolute minimum of the function f(z) = d?(z), where d(x) is the
function that defines the distance between a point P on the graph of the curve and
the origin 0 = (0,0).



5. [10 points] Compute the following integrals
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6. [15 points] Find the area of the region bounded by the graphs of the following two
functions and the X-axis, for x > 0

f(z) = 2%, g(x) = —2* + 1.



7. [15 points] Compute relative and absolute extrema (i.e. relative and absolute min/max)
and inflection points of

f(x) = x4+ cosuz, for x € [0,5].



8. [10 points] Determine the number of real positive solutions (if any) of the following
equation
e’ = 2 z € (0, 00).

Justify mathematically your answer.



