1. (a) (6 pts) Find parametric equations for the line of intersection of the planes 2z —y+32+4 =0

and-rt +y —2=0.
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(b) (6 pts) Find the equation of the plane that goes through the two pomts P(2

—1,0) and
Q(4,0,3) and is parallel to the linex =3t,y=1—t,z2=4+1¢t -
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2. Consider the vectors u = (3, —2,5), v = (2,-1,0)

(a) (4 pts) Find the vector obtained by progectmg u onto v.
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(b) (4 pts) Find the area of the trlangle with corners (0,0,0), (3,—2,5) and (2
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3. (7 pts) Find the angle of intersection of the two curves

ri(t) = (t,2 — t,t* — 5t — 11) and ry(u) = (5 — 2u,u — 4,u° + 4).
(Give your answer in degrees rounded to two digits after the decimal)
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4. (7 pts) Find all (z,y) coordinates at which r = sin(¢) + 1 has a horizontal tangent.
X=rcs® , y=rsmb
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5. (5 pts) You are observing Dr. Loveless (in hopes of surprising him with a water balloon). He is
going for a hike and his location is given by the position function

r(t) = (tcos(t), tsin(t), 3VE2 + 1)

for t > 0, where ¢ is in seconds and distances are in feet. Eliminate the parameter then circle the
name that best characterizes the surface over which Dr. Loveless is hiking.
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Circle the name that is most appropriate for this surface: g \"4?"\9 o) EnovsH)
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ELLIPSOID PARABOLIC CYLINDER
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6. Consider the position function r(t) = (In(¢),t* + 5, 3t) for t > 0.

(a) (6 pts) Find where tangent line through the curve r(t) at (0,6,3) intersects the zy-plane.
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(b) (5 pts) Find all points on the curve r(t) = (In(t),t* + ¥# at which the tangent line is
orthogonal to the plane :?:c +%y +62=171.
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