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Fall 10/MAT 309/Worksheet 1 Show all your work.

1. (12pts) Find all vectors whose angles with i and k are T and I, respectively. (Hint: look

for unit vectors with unknown coordinates (a. b, c) ).
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2. (18pts) a) Find three vectors u, v and w for which u x (v x w) # (ux v} x w. (Use
really simple vectors. )

b) Let u, v and w be any vectors. Note that u x (v x w]) is a vector that is in the plane
spanned by v and w, since it is perpendicular to v x w, which is a normal vector for the plane
spanned by v and w. Therefore, u x (v x w) can be written as v +yw. Use coordinates
to show that u x (v x w)=(u-w)v—(u-vw.
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3. (12pts) Let a cube be positioned so that one of its vertices is at the origin and three of its
edges are along the positive z, y and z- axes. Let A = (1,1,1) be a vertex of the cube. Use
projection of vectors to find the distance from the vertex B = (0.0,1) to the diagonal OA.

N Ao propcies o 0B=0,0,0) 4y TA=<Y LD

S
{Th )&

. 3 =3 :
F"'t‘b]-}'a_'ﬂfi = e i = ‘i——~<'{l ||I'\:> Td‘%_.l'z.l“l |? }

R
= =B S & ; o 'E .";|
U' Ln 1 2P { il f-"'{ﬁFL oy 5_' -___ |.‘:'f_ "-r_‘_ -
I e f(__[_"— L ||_;-" +~I -..'.Z _|£:?:
: = Jlo3)lum)r Ul " Y2 9 9 X5 U3
f 3 U
1

4. (18pts) Two parallel lines are given parametrically: @ =1—1¢, y =4+ 2, z = 3+ 2i and
r=9f y=1—4t z=-3—4¢,

Find the distance between those lines in two ways (you’d better get the same answerl!):
a) Use the height and area of a parallelogram (draw a picture).

b) Find a plane perpendicular to the two lines that passes through a known point on one
line. The intersection of the plane with the other line will give you another point. Find the

distance between those points. . - A .
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