1. (12 points)

(a) (4 pts) Find the equation of the plane that contains the point (7, —5, 6) and is orthogonal to
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(b) Consider the surface z = z2 — 3y2.

i. (3 pts) Name the surface. That is, state whether this equation gives a cone, an ellipsoid,
a parabolic cylinder, or one of the other named shapes that we discussed in section 12.6
(if you can’t think of the name, describe all the traces for partial credit).
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ii. (5 pts) Find all (z,y, 2) intersection points of the line through (0,0,9) and (2, 1, 9) with
the surface z = z — 3y*. (Hint: Start by finding equations for the line).
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2. (14 pts) Consider the triangle shown. The coordinates for C are (4,3,1).
You are given BA = (—2,-1,3) and BC = (—1,1,4).
The dotted line CD is perpendicular to BA.

Answer the following questions (Leave your answer in exact form, you do not have to simplify).

(a) (5 pts) Find the equation of the plane that contains the points A, B, and C.
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(b) (3 pts) Find the area of the triangle ABC.
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(c) (3 pts) Find the coordinates for the point A.
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(d) (3 pts) Find the distance from B to D.
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3. (9 pts) Consider the polar curve r = 2sin(#) + 3. (Simplify your answers in this problem!)

(a) (3 pts) Find the (z,y) coordinates of the point that corresponds to § = 7/6 on this curve.
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(b) (6 pts) The curve has one negative z-intercept.
Find the equation for the tangent line at the negative z-intercept.

(Put your final answer in the form y = mz + b.)
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4. (15 points) A curve is given by the vector function r(t) = <2t, 5,8 — t>.

(a) (5 pts) There is one point on the curve at which the tangent line is parallel to the zy-plane.
Give the equation for the tangent line at this point.
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(b) (5 pts) Find the curvature of the curve at the point (—4,5,6). (Leave in exact form).
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(c) (5 pts) A second curve is given by the vector function h(u) = <7 +u,2u+ 11,4 + u — 4>.
The two curves have one point of intersection.

Find the angle of intersection, #. (Round to the nearest degree). -
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