
1. [5 points per part]

(a) Write an equation for the plane through the points (1, 6, 0), (2, 4,�1), and (1, 2, 4).

(b) Find the (acute) angle between the plane from part (a) and the plane 4x� y+3z = 0.

(c) Write parametric equations for the intersection of the two planes from (a) and (b).
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2. [3 points per part] Suppose v ⇥w = h2,�3, 6i.

(a) Find the area of this triangle:
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(b) Compute w ⇥ v.

(c) Compute (v + v)⇥ (v +w).
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3. [7 points] Write a polar equation for the following circle:

Your answer should be in the form r = f(✓).
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4. [7 points] Here’s a drawing of the space curve of r(t) = hx(t), y(t), 0i in the xy-plane.
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Find T and N at the point (3,�2, 0).
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5. Consider the quadric surface x2 + 2y + z2 + 2z = 4.

(a) [6 points] Write the name for this surface.

(No credit for just writing an answer. Show your work.)

(b) [9 points] A particle travels along the path r(t) = hsin(⇡t), 4 + t, cos(⇡t)� 1i.

Find the particle’s tangential and normal components of acceleration at the time
when it hits the surface.
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6. [7 points] Are the following lines parallel, intersecting, or skew?
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