1. For all sub-parts of this question, let u = (3,—9,5) and v = (3,0,4).
(a) (5 points) Compute u—2v

<3,-9,57 -2<3 0,47

<2,-9,S7 -<w,0,%”

=< -3,-9,-3>
(b) (5 points) Write u as a sum: u = u|y + ULy Where uy is parallel to
v and u, v is perpendicular to v.
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(c) (5 points) Let P = (5,11, —3) and @ = (8,11,1). Is the vector fﬁ
equivalent to either u or v? Justify your answer.
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2. (10 points) Find the equation of the plane passing through the points
P=(1,2,1),Q=(2,2,4) and R=(-1,2,3)
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3. (10 points) Find a parametrization of the tangent line to the curve given
by r(t) = (3cos(t), 5sin(t), 4 cos(t)) at the point ¢ = 7/2
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4. (10 points) Find the arc length, from ¢t = 0 to ¢ = 1 of the curve with

parametrization r(t) = (¢%,¢3,1).
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5. (5 points) Show that if ||r(¢)|] = 2 then r(¢) and r' (t) are orthogonal.
(Hint: It might help you to recall that for any vector v we have that

[v]?=v-v) ,
Prove r(t).r'(t¥) = 0
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