1. (10 points) Consider the triangle determined by the points P(1,0, -2), (0, 2,3), and R(1,1,1).
(a) (4 pts) Find the equation of the plane through P, @, and R.
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(b) (4 pts) Find the angle of the triangle at Q.
That is, find the angle between the two vectors QP and QFR.
(Give your final answer as a decimal to the nearest degree.)
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(c) (2 pts) Find the area of the triangle.
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2. (10 points)

(a) (4 pts) Find parametric equations for the line through the point (1,0,2) and orthogonal to
the plane 3z — 2y +z = 4.
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(b) (6 pts) Find all points where the sphere z° + y*> — 2y + z* = 8 intersects the line through the
points (0,1,0) and (8,5,1).
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3. (10 points)

(a) (6 pts) Find the equation of the tangent line, namely y = mz + b, to the polar curve
r=3—3sin(f) at # = 7.
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(b) (4 pts) Match the polar equations to the correct graphs. Put the number of the equation
next to the correct picture in the blanks provided. No formal explanation is required. (There
is one extra picture that won’t be labeled).

1. r =3 — 3sin(6)
2. r =1+ cos(26)
3. r =sin(38)
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4. (10 points) For £ > 0, a bumblebee is traveling along the curve given by the vector function
r(t) = (3,124, t”‘).

(a) (4 pts) Find the unit tangent at ¢ = 2
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5. (10 points) A baseball player named Franklin is running on a coordinate system. His location

(z,y) at time £ seconds is given by the parametric equations
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(3). (4 pts) Evaluate % and oY g,
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(b) (6 pts) Franklin runs along the parametric curve from the point (6,5) to the point (14,11).
Find the distance traveled along the curve between these two points. (Set up and evaluate)
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