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Math 2D:
1. If v = 〈1,−2, 1〉, w = 〈0, 1, 1〉, find the following:

a. 2w + v = 〈0, 2, 2〉+ 〈1,−2, 1〉 = 〈1, 0, 3〉

b. v̂ =
v

‖v‖
=

1√
12 + (−2)2 + 12

〈1,−2, 1〉 =
1√
6
〈1,−2, 1〉

c. v · w = 1(0)− 2(1) + 1(1) = −1

d. compw(v) =
v · w
‖w‖

= − 1√
02 + 12 + 12

= − 1√
2

e. projw(v) =
v · w
‖w‖

w

‖w‖
= −1

2
〈0, 1, 1〉

f. v × w =

∣∣∣∣∣∣∣
i j k

1 −2 1
0 1 1

∣∣∣∣∣∣∣ = (−2− 1)i− j + k = 〈−3,−1, 1〉

g. Find a vector in the direction of v × w with a magnitude of 2
√

11

v × w

‖v × w‖
=

1√
11
〈−3,−1, 1〉

The unit vector for v×w is given above, so a vector with a magnitude of 2
√

11 in the direction of v×w

is simply 2
√

11
(

1√
11

)
〈−3,−1, 1〉 = 〈−6,−2, 2〉.

1


