
M408M Second Midterm Exam, November 12, 2015

1) Curves and curvature. Consider the parametrized curve x = 2 cos(t),
y = 3 sin(t), z = 2t.

a) Compute the position, velocity, and acceleration as functions of t.

b) Compute the speed and unit tangent vector as a function of t.

c) Compute the curvature as a function of t.

d) Find the component of the acceleration in the direction of the tangent.

2. Partial derivatives. Consider the function f(x, y) =
√
x2 + 2y2, and let

(a, b) = (1, 2).

a) Compute f(a, b), fx(a, b) and fy(a, b).

b) Find the equation of the plane tangent to the surface z = f(x, y) at
(a, b, f(a, b)).

c) Use this to approximate f(1.06, 1.97).

d) Compute the second order partial derivatives at (a,b).

3. Consider the surface x2 + y2

4
+ z2

9
= 3.

a) Find a vector normal to this surface at the point (1, 2, 3).

b) Find the equation of the plane tangent to the surface at (1, 2, 3).

c) Use this plane to approximate a value of z when x = 1.01 and y = 1.96.

4. Consider the function f(x, y) = x2y − y.

a) Find all the critical points of f . Determine which (if any) are local maxima,
which are local minima, and which are saddle points.

b) Now consider the same function restricted to the circle x2 + y2 = 4. Find
the maximum and minimum values of f on that circle. Identify all points
on the circle where these values are achieved. [Hint: Lagrange multipliers
are a good way to do this problem, but other methods work, too.]

c) By combining your results from (a) and (b), find the maximum and min-
imum values of f(x, y) on the closed disk x2 + y2 ≤ 4.
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