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This exam consists of six problems, not arranged in any particular order. Please solve
all problems in the space provided (or attaching additional sheets as necessary), showing all

work as neatly and cleanly as possible. No calculators allowed. One sided “cheat sheet”
allowed.
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Problem 1. (1045 points) Let r(t) = (¢t cos(t), tsin(t)) fort € R.

(a) Find the projection r||(t) of r(t) along v = (1,1) as a vector-valued function of t.
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(b) Find the derivative %r”(t).
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Problem 2. (64648 points) Let £y be the line line through (—1,0,2) along the direction
M3l =1

(a) Find the equation of the line L.
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(b) Find the intersection of Ly with the line Ly given by the equation ry(s) = (2,5, s).
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(¢) Find the equation of the plane containing the lines £, and L.
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Problem 3. (10410 points) v and w are two vectors of length 4 and 5 respectively in the
yz-plane. The angle 0 between them may vary.

(a) What is the mazimum value of v - w.
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(b) Find a vector v x w with the mazimum length ||v x w||.
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Problem 4. (15 points)
Find a parametrization for the tangent line of r(t) = (e*, (1 +t)%,sint) at t = 0.
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Problem 5. (6414 points) Consider the vector valued function r(t) = (2,1 —t, €').

(a) Find r'(t) = —%r(t) and r"(t) = j—;r(t).
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(b) Find a value t = to such that the volume of the parallelepiped P(to) spanned by the
vectors r(to), ' (to), and r”(to) has volume 4.
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Problem 6. (10 points) Let u,v,w be nonzero vectors in three dimensions, prove that

lu-(vxw)=|v-(wxu)|=|w-(uxv)
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