
WORKSHEET
DISCUSSION SECTION 4

DUE 4/29 AT MIDNIGHT PDT

(1) Consider the quadric surface S with equation
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(a) What kind of surface is S?
(b) Describe all of the yz-traces of S, and indicate where the geometry changes. In

other words, describe the conic sections obtained by intersecting S with each of

the planes x = h, and identify the values of h where these conics change.

(2) Consider the helix

~r(t) = hcos(t), sin(t), ti.
(a) Sketch ~r(t).
(b) Compute the velocity, speed, and acceleration of ~r(t). Draw some tangent vectors

into your picture from (a).

(c) Let ~s(t) = h� cos(t),� sin(t), ti. What sort of shape do the trajectories of ~r and

~s form together?

(d) (Optional) Parametrize the line segment connecting ~r(n) and ~s(n), for any

integer n. What do these line segments and the trajectories of ~r and ~s form?

(3) Consider the following parametrization of an Archimedean spiral

~r(t) = ht cos(t), t sin(t)i.
(a) Sketch the trajectory of ~r for t � 0.

(b) Parametrize the tangent line to the trajectory of ~r at ~r(a).
(c) Compute the angle ✓(a) between ~r(a) and d~r

dt (a).
(d) Does the limit

lim
a!1

✓(a)

exist? If so, what is it? If not, explain why.

(e) (Optional) What does your answer in (c) tell you about the tangent line to the

Archimedean spiral? How does this compare to the tangent lines of a circle? To

the tangent lines of a logarithmic spiral?
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