1. (6) For each of the following six Taylor series centered at z = 0, write down the corre-
sponding function. You need not show work, and each of the answers is one of the following:

sin(2z)
cos(2z)
T cos(2x)
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2. (10) Compute the first four terms of the Taylor series for In(sec(z)) centered at z = 7r/4
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3. (6) Determine whether the following are true or false in 3-space. (No work is required.)

(a) Two planes either intersect or are parallel.
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(b) Two lines either intersect or are parallel,
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(c) Two lines parallel to a plane are parallel.
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(d) Two lines orthogonal to a third line are parallel.
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(e) A plane and a line either intersect or are parallel.

-

(f) Two planes orthogonal to a third plane are parallel.
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4. (8) Find the area of the parallelogram whose vertices are (—1,2,0), (0,4,2), (2,1, ~2),
and (3,3, 0).
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5. (8) For each of the following pairs of lines determine whether they are parallel, intersecting,
or skew.
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6. (9) Find the equation of the plane which passes through the point (2, —3,1)

and contains
the line

Z=dt — 2 y=t+3 z=5t—-3 .
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7. (9) Compute the distance from the point (1,2, ~2) to the plane given by 3z + y—z=1.
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8. (8) Compute the position vector for a particle which passes through the origin at time
t = 0 and has velocity vector

Y(t) = 2ti+4sintj+costk.
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9. (8) Show that if a particle moves at constant speed, then its velocity and acceleration
vectors are orthogonal. (Hint: consider the derivative of v e v.)
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10. (8) Consider the vectors a = (4,1) and b = (2,2), shown below. Compute cos, u, and
the length z.
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11. (8) Consider the curve defined by
r(t) = (4sinct, 3ct, 4 cosct) .

What value of ¢ makes the arc length of the space curve traced by r(¢), 0 < ¢ < 1, equal to
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12. (12) This question has 4 short answer parts.
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(a) The function f is defined by f(z) = Z(_S)n ((:13 —2)"
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(b) What is the coefﬁc1ent of ' in the expansion of (1 + 2z)*?
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(c) Is the angle between the vectors a = (3,—1,2)and b = (2,2, 4) acute, obtuse, or right?
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(d) If a and b are both nonzero vectors and a e b — l]a x b|, what can you say about the
relationship between a and b?
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