
Math 2339, Fall 2016
Due September 16

Homework 4 – Planes, Cylinders, Quadric Surfaces and Vector Functions

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 an equation for the plane that contains the three points (1,−2, 5), (4, 4, 0) and
(−2, 7, 3).

2. Consider the two planes x− z = y + 4 and 2x + y = z.

(a) Find the vectors that are perpendicular to these two planes, let’s call these vectors ~u and
~v.

(b) Parallel planes have parallel ~u and ~v. Show that these two planes are not parallel.

(c) Since the planes are not parallel then they intersect in a line, let’s call this line L. Find
any point on L.

(d) Since L is parallel to both planes, it is perpendicular to both ~u and ~v. Find a vector
perpendicular to ~u and ~v, that is therefore parallel to L.

(e) Using your results from parts (c) and (d), write the line of intersection for the two planes.

3. Consider the equation x+ 4y2 + 9z2 = 0. Sketch three level curves in each of the x, y and
z directions (9 curves total). Use these to construct a sketch of the 3D surface.

4. Sketch the paraboloid x + 4 = y2 + z2 (I recommend that you first sketch x-level curves
at x = 0, x = −2 and x = −4). Sketch the paraboloid x = −y2 − z2 (again, these same x-level
curves as above may be useful). Using these, sketch the region enclosed by both paraboloids.

5. Sketch the curve described by the vector function ~r(t) =
〈
cos(t), −t2, sin(t)

〉
. Indicate

with an arrow the direction in which t increases.

6. At what point(s) does the curve ~r(t) =
〈
t, 2t− t2, 0

〉
intersect the paraboloid y = x2+z2?


