Problem 1. Consider the vectors v = (3,2,—2) and w = (4,-3,1).

. Compute v-w and v X w.
. Find the cosine of the angle 6 between v and w.

. Which option is true: (i) § =0, (i) 0 < § < 7/2, (iii) 6 = n/2, (iv) 7/2 <0 <,

v) 0 =m?

. Find the unit vector in the direction opposite of v.

. Find a vector of length 5 in the direction of w.

Make a general sketch, not specific to these vectors, of a parallelogram using v
and w and label the two diagonals of the parallelogram with v + w and v — w
appropriately.

g. Find the area of the parallelogram formed by v and w.

h. Find the area of the triangle formed by the vectors v,w,v — w.

—

. Make a general sketch, not specific to these vectors, of v, w, and the orthogonal

projection of v onto w.

. Find the orthogonal projection p of v onto w.
. Suppose q =v —p. Find q-w.

. Find a standard form equation of the plane containing P = (1,2,3) and parallel to

both v and w.

. Find a vector equation of the line containing P and orthogonal to the plane in the

previous part.
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Problem 2. Consider the line ¢; passing through the point (1,2,4) in the direction of
(3,1, —1), the line £5(t) = (1,1,3) +¢ (3,1, 2), the plane II; with equation 5(x — 1)+ 2y —
3(z+ 1) = 0 and the plane II; with equation 3z + y + 2z = 10.

a. Determine whether ¢; and ¢5 are parallel, intersect, or are skew lines.

b. Determine whether ¢; is orthogonal to II;. Do the same with II5.

c. Repeat the previous question with £5.

d. Determine whether ¢; is parallel to II;. (In other words, does ¢; lie on II; or could
it be translated so that it lies on II;?) Do the same with II5.

e. Repeat the previous question with £5.
f. If ¢; intersects II; find the point of intersection. Do the same with II,.

g. Determine whether II; and II, are parallel.
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Problem 3. Sketch the surfaces determine by the following equations and give the tech-
nical term for the shape (eg. circular cylinder).

a. z=12
b. y?+22=1
c.z=1

d 2?2 +y?+22=4
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Problem 4. Let r(t) = (1 + 3cos(—t),2 + 3sin(—t)) for 0 <t < 2m.
a. Describe in words and plot the curve traced by r(t).
. Compute r'(t).
. Find the tangent vector of r(t) when ¢t = 7/3 and plot it in your sketch above.

. Find a vector equation of the tangent line to the curve when ¢ = /3.

o o o

. Set up and compute an integral for the length of the curve traced by r(t).
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Problem 5. Compute r'(¢) for each example below.
a. r(t) = <et2,sin(t3 + 3t2),COS(65t)>
b. r(t) = (tInt,t?sin(4t), t3e**)

P P
c. rt)= <t3+t2: Sin(2t)+cost? 241
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