1. (11 points)

(a) (5 pts) Consider the line through the points P(1,3,—2) and Q(3,5,7). Find the (z,y,2)
coordinates of the point at which this line intersects the zz-plane.
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(b) Consider the plane, P, that contains the point (1,—1,2) and is the orthogonal to the line

given by
T =3t
L:q y=2+Tt

z2=58—1
i. (4 pts) Find the equation for the plane, P.
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ii. (2 pts) At what point (z,y, z) does this plane intersect the z-axis?
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2. (14 points)

(a) (6 pts) Assume a and b are nonzero three-dimensional vectors that are not parallel and are
not perpendicular.

In each case below, determine if the two vectors are always are orthogonal, always are parallel,
always are neither parallel or perpendicular, or it depends on the vectors (meaning depending
on the vectors it is possible they could be perpendicular or parallel or neither).

Circle one for each (no work is necessary):
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ii. axbandbxa. 3 orthogonal neither depends

b ;c-l: = =T w7 5%
iii. proj,(b) and b. A%ﬁ)/) orthogonal parallel depends

£

iv. proj,(b) and ;a. orthogonal neither  depends
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(b) (8 pts) Consider the three points A(1,3,4), B(0,2,1), C(2,3,6).
i. Find the area of the triangle determined by the three points.
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ii. For this same triangle, find the angle at the corner B. [BS JP_EL
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3. (a) (6 pts) In the blanks provided to the left of each graph, put the number of the polar equation
that matches the graph in the zy-plane (two graphs will not be labeled).
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(b) (% pts) Find the (z,y) coordinates of all points on the curve r = 1 + ‘sin(20) that intersect
the line y = x.
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4. (a) (10 pts) Consider the vector function r(t) = (t2—2t,3—4t) and the corresponding parametric
curve 7 = 2 — 2t, y = 3 — 4¢.

i. Find the value of ﬂ att = —1.
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ii. Find values of ¢ at which the tangent line is parallel to the vector (1,2).
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(b) (5 pts) Find parametric equations for the tangent line to the curve given by

r(t) = (2sin(3t), 3t, —2t cos(t)) at the time t = -
(Give exact, simplified, numbers in your answer).
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