1. (16 points)

T = —2t;
(a) Find the equation of the plane containing the point (1, —1,2) and the line, L : { y=1;
L-20,D 15 parallel do he Q(QM_ z=2+t.
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(b) Consider the line, L, that goes through the two points (5,0, 10) and (4, 1,8) and consider the
plane, P, given by 2z + 3y — 2z = 2.
i. Find the (z,y, z) coordinates at which the line intersects the plane.
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ii. The angle of entry for the intersection you just found is defined to be the acute angle
between the line and normal direction for the plane. Find the angle of entry for the |
intersection of the opigif@t line, ﬂ and this plane. CGive 1n de AP rOUM,L,l Ay Awe A-7a’j>
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2. (11 points)

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

In each case below, determine if the two vectors are always are orthogonal, always are parallel,
can never be either 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): -

i,axb a.nd_w ;"Srm Y  parallel neither depends
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T} proj,(b) and b. orthogonal parallel iﬁeither) depends
iii. I%Ia and (a - b)a. orthogonal éara.llel ) neither depends
iv. b — proj,(b) and a. Lmhogoil‘él? parallel neither depends
v.a+banda-b. orthogonal parallel neither epends
vi. a—band b —a. orthogonal ( Eamllgl/ neither depends

(b) (5 pts) Consider the parametric curve given by z = t? — 2t, y = t3 — 4¢. Find all times ¢ at
which the tangent line to the curve is orthogonal to the vector (2, —1).

TK»Jri’ VAN S Jgtf_!ﬂ.)
( Y4 S ¢ *\3 ) "‘)fbr. {H:\. \r\nJ S'\“?" = L,

VY ur)f\“ju.\\ y
ol

~ ‘ N | \\ P
B war 8BS b b o b £2D



3.

) (6 pts) In the blanks provided to the left of each graph, put the number of the polar equation

P that matches the graph in the zy-plane (two graphs will not be labeled).
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(b) (5 pts) Find the (z,y) coordinates of all points on the curve r = 1 — 2cos(f) that intersect
the line y = z.
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4. (12 pts) Dr. Loveless has motion sickness. You trick him into getting on a roller coaster that
follows the path given by the vector function: r(u) = (20sin(u), 24u, 20 cos(u) + 40) -

ssume u = 0 corresponds to the start of the ride and that the ride starts at rest. “ D7idpne, 4 e ol ks
g o

(a en the ride gets to the point (z,y, z) = (10v/3,87, #), Dr. Loveless’ calculator falls out
of his pocket. Assume the calculator follows the path of the tangent line (there happens to
be no gravity). If the zy-plane is the ground, at what location (z,y, z) does the calculator
land on the ground?
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(b) If the ma.gmtude of acceleratlon of the roller coaster is always a constant 4 ft/s-then how
long did it take for Dr. Loveless to get to the point (z,y,z) = (10v/3,87, #) on the curve?
(Hint: Start by finding the swesengths. distance traveled). %o
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