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

a) lı́m
x→+∞

∫ xex

3
log(t)

√
1+

1
t2 dt

x2ex

b) lı́m
x→0

tan(x)− sen(x)
x3

Ejercicio 2. (3 puntos)

a) Estudiar la existencia de extremos relativos de la función f (x,y) = x3 + y3− xy en R2.

b) Determinar el punto del elipsoide 2x2 +4y2 +5z2 = 70 que verifica que la suma de las coorde-
nadas primera y tercera es máxima.

Ejercicio 3. (2 puntos) Calcular
∫∫

A
yd(x,y) donde A = {(x,y) ∈ R2 : x2 + y2 6 2y}.

Ejercicio 4. (1 punto) Pruébese la siguiente desigualdad para todo 0 < x < 1:

arcsen(x)<
x√

1− x2
.

Ejercicio 5. (2 puntos) Una persona situada en
un punto A de la orilla de un lago circular de ra-
dio 2 km quiere llegar al punto C diametralmente
opuesto a A en el menor tiempo posible. Supo-
niendo que en el punto A dispone de un bote en
el que puede remar a 2 km por hora y que puede
andar por la orilla a 4 km por hora, ¿cómo debe
proceder?

26. A boat leaves a dock at 2:00 P.M. and travels due south at 
a speed of 20 km�h. Another boat has been heading due
east at 15 km�h and reaches the same dock at 3:00 P.M. At
what time were the two boats closest together?

The illumination of an object by a light source is directly 
proportional to the strength of the source and inversely 
proportional to the square of the distance from the source. 
If two light sources, one three times as strong as the other,
are placed 10 ft apart, where should an object be placed on
the line between the sources so as to receive the least
illumination?

28. A woman at a point on the shore of a circular lake with
radius 2 mi wants to arrive at the point diametrically
opposite on the other side of the lake in the shortest pos-
sible time. She can walk at the rate of 4 mi�h and row a
boat at 2 mi�h. How should she proceed?

Find an equation of the line through the point that
cuts off the least area from the first quadrant.

30. The frame for a kite is to be made from six pieces of wood.
The four exterior pieces have been cut with the lengths indi-
cated in the figure. To maximize the area of the kite, how
long should the diagonal pieces be?

; 31. A point needs to be located somewhere on the line so
that the total length of cables linking to the points , ,
and is minimized (see the figure). Express as a function LC
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24. For a fish swimming at a speed relative to the water, the
energy expenditure per unit time is proportional to . It is
believed that migrating fish try to minimize the total energy
required to swim a fixed distance. If the fish are swimming
against a current , then the time required to swim a
distance is and the total energy required to
swim the distance is given by

where is the proportionality constant.

(a) Determine the value of that minimizes .

(b) Sketch the graph of .

Note: This result has been verified experimentally; 
migrating fish swim against a current at a speed 
greater than the current speed.

25. In a beehive, each cell is a regular hexagonal prism, open at
one end with a trihedral angle at the other end. It is believed
that bees form their cells in such a way as to minimize the
surface area for a given volume, thus using the least amount
of wax in cell construction. Examination of these cells has
shown that the measure of the apex angle is amazingly
consistent. Based on the geometry of the cell, it can be
shown that the surface area is given by

where , the length of the sides of the hexagon, and , the
height, are constants.

(a) Calculate .

(b) What angle should the bees prefer?

(c) Determine the minimum surface area of the cell (in
terms of and ).

Note: Actual measurements of the angle in beehives have
been made, and the measures of these angles seldom differ
from the calculated value by more than .
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