
2. VECTORS IN SPACE 11

Problem (Page 803 #30). Identify the geometric shape given by

x2 + x + y2 − y + z2 =
7

2
.

Solution

Rewrite as

(x2 + x ) + (y2 − y ) + z2 =
7

2
.

Complete squares:
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Thus we have the sphere of radius 2 centered at
≥
− 1
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1
2, 0

¥
.

Problem (Page 802 #22). Find a vector of magnitude 3 in the same di-
rection as v = 3i + 3j− k.

Solution

kvk =
p

32 + 32 + (−1)2 =
√

19

Thus

u =
1√
19

v

is a unit vector in the same direction of v, so

3u =
3√
19

v =
9√
19

i +
9√
19

j− 3√
19

k

has magnitude 3 in the same direction as v.

Problem (Page 803 #38). An equation for the x-axis is

y2 + z2 = 0 or y = z = 0.


