L. (14 pts) Consider the surface y = 22 + 22

(a) Describe the traces parallel to the given plane (no work needed, just circle your answer).

i. Parallel to the yz-plane (when z is fixed):

PARABOLAS CIRCLES ELLIPSES HYPERBOLAS
ii. Parallel to the z2-plane (when y is fixed):
(;L’”ARABOL} 9  CIRCLES ELLIPSES HYPERBOLAS

iii. Parallel to the zy-plane (when 2 is fixed, z > 0):
PARABOLAS  CIRCLES  (ELLIPSES) HYPERBOLAS

NONE OF THESE

NONE OF THESE

NONE OF THESE

(b) Clearly circle the name of the surface given by z = z? 4 2y%
CONE SPHERE
PARABOLIC CYLINDER  CIRCULAR CYLINDER ELLIPTICAL CYLINDER
HYPERBOLIC CYLINDER HYPERBOLOID CIRCULAR PARABOLOID
@J_EI_}_’TIC PARABOLOHD HYPERBOLIC PARABOLOID NONE OF THESE

(¢) A plane, P, is determined by the points P(0,1,7), Q(-3,2,4), and R(1,3,8). A beam of light
follows a straight-line path that passed through the point (0, 1,4) and is orthogonal to the

plane, P. TFind the two points when the path of the beam of light intersects the surfaces
2 2
2 =2+ 2y°.
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2. (12 points) Olivo is running on a path. His location (,9) (each in feet) at time ¢ seconds is given
by the vector function

r(t) = (2(t),y(t)) = (cos(nt), sin(3rt)).

(a) Calculate the following quantities at ¢ = 1 /6. - )
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(b) Find Olivo’s speed at the first positive time he passes through the point (z,7) = (1,0).
. . . . . . 2
(Recall: Speed is the magnitude of the velocity /derivative vector)
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3. (12 pts) Consider the polar curve given by the equation r = 3 — 6sin(f). The graph of the curve
is given below.

(a) The curve intersects the origin at two differ- - —=

ent values of 6 (for 0 < 6 < 27). Find the | \\
equations for the tangent lines to the curve at \
both of these values of 6. Put your answers
in the form y = ma + b.
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(b) Give all four (2, y)-coor (1‘Hdt(‘8 at which the curve has a horizontal tangent.
(Hint: You can get (z,y) without explicitly calculating 6.)
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4. (12 points) The motion of a particular fly in three—(limensions is described by the vector position
function r(¢) = (¢%,3t + 6, —2¢2).
(a) Find the curvature at ¢ =
P =<uk, 3, -udd
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(b) Find all points on the curve at which the tangent line at that point also travels through the
origin.
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