1. (12 points)

{a) Find the equation of the plane containing the two lines given by the parametric equations
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(b) Consider the line, L, that is orthogonal to the plane x — 2 4+ 7 = 0 and through the point
(0,1,4). Tind an equation for the line, then find all points where the line intersects the

surface z = 22 + 2¢%.
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2. (5 pts) Consider the surface z = 22 + 2y*.

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

i. Parallel to the yz-plane (when 2 is fixed):

{ PA&ABOI LAS)  CIRCLES ELLIPSES vHYPERBOLAS
ii. Parallel to the xz-plane (when y is fixed):
C_PARABOLAS CIRCLES ELLIPSES HYPERBOLAS

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

(b) Clearly circle the name of the surface given by 2 = 2% + 2y

CONE SPHERIE
PARABOLIC CYLINDER  CIRCULAR CYLINDER
HYPERBOLIC CYLINDER HYPERBOLOID

NONE OF THESE

NONE OF THESE

NONE OF THESE

ELLIPSOID
ELLIPTICAL CYLINDER
CIRCULAR PARABOLOID
{::‘I LIPTIC PARAB()LOH) HYPERBOLIC PARABOLOID NONE OF THESE

3. (10 points) Olivo is running on a path. His location (x,y) (each in feet) at time ¢ seconds is given

by the vector function

r(t) = (z(t),y(t)) =

(a) Find the equation for the mngent line at ¢t = 1/3.
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(b) Find all three values of z at which the path has horizontal tangents.
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4. (11 pts) Consider the polar curve given by the equation r =3 — 6sin(f). The graph of the curve
is given below. 3
("’ /

(a) Give the value of all y-intercepts.
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(b) Find the equation for the tangent line at the point on the curve corresponding to § = 7.
(Give your answer in the form y = mx + b. ih
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5. (12 points) The motion of a particular fly in three-dimensions is described by the vector position
function r(t) = <t2,7ﬁ —4, -84+ 32y4 + t>.

A
16 (4+e)
(a) Find the curvature at t = 0.
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(b) Find the location, (x,v,2), where the tangent line to the curve at ¢ = —3 intersects the
ry-plane. R (- =<9 - 'L‘+>
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