1. [5 points per part] For this problem, consider the following planes:
P br+y+4z=1 and Py 10x 42y =3

(a) Find the point on P, closest to (11,3, 12).
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(b) Find the acute angle of intersection between P, and P,.
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(c) Find parametric equations for the line of intersection of P, and P.
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2. [1 point per part] Let u, v, and w be vectors in 3-space. Indicate whether each of the
following expressions is a vector, a scalar, or nonsense.

You do not need to show work on this problem.

(a) lu|+v-w Vector Nonsense

(b) lulv — |w| Vector Scalar Nonsense
(c) u-(v-w) Vector Scalar @
(d) ux (vxw) Scalar Nonsense

(e) proj, (v x w) Scalar Nonsense
() comp (v +w) Vector @ Nonsense

3. [3 points per part]

You do not need to show work on this problem.

(a) Give an example of two vectors a and b such thata x b = (0, 6, 0).
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(c) Give an example of a vector a such that proj,(4,5,6) = 2a.
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4. Suppose the surface az? + y? 4+ 22? = b contains the points (2,0,1) and (3,5, 1).
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(a) [6 points] What are a and b?
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(b) [2 points] Give the name of this surface.
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5. [7 points] Draw a graph of the polar curve S0+ 2cosd

Label your graph clearly.
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6. [5 points per part] Consider the space curve of the following vector function:
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(a) Find all points where thglspace curve 1nter!e plane z = y + 9.

(b) Write parametric equations for the line tangent to the space curve at the point (0, 3, 0).
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(c) Find the curvature of the space curve at the point (0, 3,0).
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