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Ejercicio 1. (2 puntos) Calcula los siguientes límites:

a) lı́m
x→0

∫ e−1/x2

0

√
1+3sen4(t)dt

e−1/x2

b) lı́m
x→0

√
1+ tan(x)−

√
1+ sen(x)

x3

Ejercicio 2. (2 puntos) Estudiar la existencia de extremos relativos de la función f (x,y) = 2x2 +
3y2−4x−5 en R2. Calcular los extremos absolutos de f en el conjunto

A = {(x,y) ∈ R2 : 1/4 6 x2 + y2 6 16}.

Ejercicio 3. (2 puntos) Calcular
∫∫

A

√
9− x2− y2d(x,y) donde

A = {(x,y) ∈ R2 : 4 6 x2 + y2 6 9, x > 0}.

Ejercicio 4. (2 puntos) Se quiere construir un ca-
nalón con una plancha de metal de 30 cm de an-
chura doblando un tercio de la misma por cada
lado con un ángulo θ. ¿Cómo se debe elegir θ pa-
ra que el canalón pueda llevar la mayor cantidad
de agua?

41. Ornithologists have determined that some species of birds 
tend to avoid flights over large bodies of water during day-
light hours. It is believed that more energy is required to fly
over water than land because air generally rises over land
and falls over water during the day. A bird with these
tendencies is released from an island that is 5 km from the
nearest point on a straight shoreline, flies to a point on
the shoreline, and then flies along the shoreline to its nest-
ing area . Assume that the bird instinctively chooses a
path that will minimize its energy expenditure. Points and

are 13 km apart.
(a) In general, if it takes 1.4 times as much energy to fly

over water as land, to what point should the bird fly in
order to minimize the total energy expended in returning
to its nesting area?

(b) Let and L denote the energy (in joules) per kilometer
flown over water and land, respectively. What would a
large value of the ratio W�L mean in terms of the bird’s
flight? What would a small value mean? Determine the
ratio corresponding to the minimum expenditure of
energy.

(c) What should the value of be in order for the bird to
fly directly to its nesting area ? What should the value
of be for the bird to fly to and then along the
shore to ?

(d) If the ornithologists observe that birds of a certain
species reach the shore at a point 4 km from B, how
many times more energy does it take a bird to fly over
water than land?

42. The blood vascular system consists of blood vessels (arter-
ies, arterioles, capillaries, and veins) that convey blood from
the heart to the organs and back to the heart. This system
should work so as to minimize the energy expended by the
heart in pumping the blood. In particular, this energy is
reduced when the resistance of the blood is lowered. One of
Poiseuille’s Laws gives the resistance of the blood as
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37. Find the maximum area of a rectangle that can be circum-
scribed about a given rectangle with length and width .

38. A rain gutter is to be constructed from a metal sheet of
width 30 cm by bending up one-third of the sheet on each
side through an angle . How should be chosen so that the
gutter will carry the maximum amount of water?

Where should the point be chosen on the line segment 
so as to maximize the angle ?

40. A painting in an art gallery has height and is hung so that
its lower edge is a distance above the eye of an observer
(as in the figure). How far from the wall should the observer
stand to get the best view? (In other words, where should
the observer stand so as to maximize the angle subtended
at his eye by the painting?)
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Ejercicio 5. (2 puntos) ¿Hay algún número a > 0 que verifique ax/a > x para todo x > 0? En caso
afirmativo calcúlalo.
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