
Math 2339, Fall 2016
Due October 7

Homework 7 – Directional Derivatives, Optimization, and Lagrange Multipliers

For each problem, you must show your work (as applicable) to receive credit – if we cannot
determine how you performed any step then it will be marked incorrect. While you may use
electronic devices to check your work, you should be able to do all of these problems without
electronic assistance, since all exams will not allow electronic devices.

1. Find the directional derivative of f(x, y, z) = xez + yex + zey at the point (0, 0, 0) in the
direction of the vector ~v = 〈−2, 6,−3〉.

2. Suppose that over a certain region of space the electrical potential V is given by the
function V (x, y, z) = 5y2 − 3yz + xyz.

(a) Find the rate of change of the potential at the point P (5, 3, 4) in the direction of the vector
~v = 〈−2, 1, 2〉.

(b) In which direction(s) does V change the most rapidly at P?

(c) What are the maximum and minimum rates of change of V at P?

3. Find the absolute maximum and minimum values of the function f(x, y) = x2y over the
region R = {(x, y) | x ≥ 0, y ≥ 0, y ≤ 1− x}.

4. Without using Lagrange multipliers, find the shortest distance from the point (−1, 1, 2) to
the plane 2x + y − z = 4. Solve the plane equation for one variable in terms of the others; plug
into the distance formula from the point, and determine the minimum of the resulting function.

5. Use Lagrange multipliers to find the shortest distance from the point (−1, 1, 2) to the
plane 2x+y−z = 4. Note: if you did both problems correctly, your answer should match problem
4.

6. The plane 4x + y − z = −2 intersects the cone x2 = y2 + z2 in an ellipse. Write the
system of equations that you would solve in order to use Lagrange multipliers to find the points
on the ellipse having maximum and minimum x values. Compute all relevant derivatives and
write your answer only in terms of the variables (x, y, z) and any additional variables that you



introduce. Do not solve the problem, only write the system of equations that would need to be
solved.


