1. (13 pts)
(a) Multiple choice (circle all that apply, no work needed):

1. Let £ be the line r(t) = (—3¢,2t+ 7,6 — t) and P the plane 6z —- 4y + 2z = 4.
Then £is.. < = <3, 2, —i7 TS Phroprtee q T Hoeap L6,
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‘ @orthogonal to P (i1) parallel to P > n /
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(iii) contained in P mtersects P at one point Y

ii. Which of the followmg vector functions give points that are always on the curve of in-
tersection of t+ 2% = 4 and z = 2y
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(b) A line, L, passes thru (1,2, 2) and the center of the sphere, S, given by 2%+ %+ 22— 6z = 27.
Find all (z, v, z) points of intersection of the line, I, and the sphere, S.
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2. (12 pts)

(a) Find an equation for the surface consisting of all points that are equidistant from the z-axis
and the point (0,0,1) AND give a precise name for the corresponding 3D surface.
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(b) Find the equation of the plane that contains the points P(l 5, 0 and ((0,8,2) and is or-
thogonal to the plane z — 2y + z = 10.

Since x~2q+2 =10
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3. (13 pts)

3 4
(a) For some curve, r(t), you are given T(0) = <E’O’ _5> = ‘unit tangent at ¢t = 0’

(The three parts below are short answer)

i. If |r'(0)| = 6, then give the vector r'(0) = 6“1:‘(0) 7_)<% oo .Z"S._i l
loA

ii. If you are told that N(0) = {a,b,0) = ‘the principal unit normal at ¢t = 0’ for some
numbers ¢ and 6, then what can you conclude about a and b7 (11st all p0551b111tles)
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iii. If r”(0) = 3,2,—§> is drawn tail-to-tail with T(0) as shown below. What is the
distance from point A to point B in the picture? '
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(b} Find p(¢) if p'(t) = (3¢, 2tet2,4tet) and p(0) = (0,0, 0).
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4. (12 pts)
(a) Find the angle of intersection {to the nearest degree) of the two curves

r1(t) = {£,6 — 2¢,15 +12) and ry(s) = (5 — s, 25 - 4, 57).
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(b) Fo@ﬁnd the z-value at which curvature is maximum for f(z) = 3
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