1. (11 points)

(a) The forces a and b are the pictured. If |a] = 80 N and |b| = 100 N, find the angle the
resultant force makes with the positive z-axis.
(Give your answer rounded to the nearest degree).
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(b) Find the center and radius of the sphere with points P(z,y, z) such that the distance from
P to A(0,0,2) is triple the distance from P to B(0,0,0).
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2. (12 pts)
(a) Find the equation for the plane that contains the line z = ¢, y = 1 — 2t, z = 4 and the point
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(b) Consider the line L; that goes through the points (—3,3,0) and (—1,4,6) and the line L,
that is given by x =2+ ¢, y = 3 — 2t, z = 19+ 7t. These lines are not parallel.
Are L; and L, intersecting or skew? Justify your answer by either finding the point of
intersection or showing that there is no intersection point.
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3. (14 pts)

(a) Find a vector v such that
1. v is parallel to the tangent line to z = 61n(t — 4), y = t* — 3¢ at the point (0,10), and

2. |v] =5.
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(b) The polar curve r = 2 + cos(36) intersects the negative y-axis at only one point, P. Find the
equation for the tangent line to the curve at this point P.
(Put your answer in the form y = m(z — z¢) + o).
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4. (13 pts) Consider the vector function r(t) = (¢ cos(3t), t?,t sin(3t)).

(a) Describe the surface of motion for the resulting parametric curve.
(Eliminate the parameter and give the specific name of the surface of motion).
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(b) Find the parametric equations for the tangent line at ¢ = .
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(c) Find the curvature at t = 0.
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