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(1) Shade the domain of f(z,y) = In (36 — 922 — 4y?) + /7 — y in the xy-plane. Clearly
indicate, using dashes, whether a boundary curve is or is not included.



(2) Consider the level curves for f(x,y) = xy. Sketch and label the level curves for
k=1,-1,0.



(3) If f(z,y) = sin(a?® 4+ y?), find f,,(/7,0).



(4) If 2 = f(z,y) = 22> + y*
a.) Find the tangent plane at the point (1, 3).

b.) Use this plane to approximate 2(1.01)% + (2.98)2.



(5) Find the tangent plane and normal line to the surface 2zy 4 3yz 4+ 7xz = —9 at the point
(1,2, —-1).



(6) The height of a cone was measured to be 3 cm with a maximum error of 0.1 cm and
the radius of the cone is measured to be 2 em with a maximum error of 0.2 cm. Use
differentials to estimate the maximum error in the calculated volume of the cone.



(7) Use differentials to approximate f(z,y,z) = 2%+ y> + 2* at the point (3.01,2.1,0.08).



0 0
(8) For w = 2? — y?, x = scost, y = ssint, find T and 2 when s = 3 and ¢ = %

0s ot



(9) If e¥sinx = = + xy, find @
dx



(10) The radius and height of a circular cylinder change with time. When the height is 1 meter
and the radius is 2 meters, the radius is increasing at a rate of 4 meters per second and
the height is decreasing at a rate of 2 meters per second. At that same instant, find the
rate at which the volume is changing.



(11) Let f(z,y) = /2.
a.) Find the directional derivative of f at the point P(4, 1) in the direction from P to
Q(6,2).

b.) What is the maximum rate of change of f at the point P(4,1)?

c.) Find the directional derivative of f at the point P(4, 1) in the direction of the angle

4
corresponding to 6 = ?ﬂ



(12) Consider f(z,y,z) = In(2z + 3y + 4z2).

a.) At the point P(4,1,2), in what direction does f increase the fastest and what is
the largest rate of increase of f7

b.) At the point P(4,1,2), in what direction does f decrease the fastest and what is
the largest rate of decrease of f?



(13) For the f(z,y) = 223 — xy? + bz + y* + 5:
a.) Find all critical points of f(z,y).

b.) Classify these critical points as local minima, maxima, or saddle points of f(x,y).



(14) Find the absolute maximum and minimum values of f(x,y) = 7+ zy — x — 2y over the
closed triangular region with verticies (1,0), (5,0), (1,4). Your solution must include an
analysis of f on the boundary curve(s).



(15) Use the method of Lagrange to find the maximum and minimum values of f(z,y) = y*—z?

1
subject to the constraint ZxQ +y* = 25.



