Distance formulalf d is distance fronPq(Xo, Yo, Zo)
to P1(X1, Y1, Z1), then

d? = (X0 — x1)% + (Yo — Y1)* + (20 — 21)%.

Exercise 12.1.98Are the points
A, 1,3) B(7,9,—-1) C(1,-1511)

collinear?

Method First compute distances.
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Exercise 12.1.1Find equation of sphere with center
(0,1, —1) and radius 4. What is intersection with
yz-plane?

Method Use distance formula.

Exercise 12.1.13dentify sphere

X2+ y?+ 72+ 2x+ 8y —4z= 28

Method Complete the square.

Exercise 12.1.4@onsider the point® such that the

distance fromP to A(—1, 5, 3) is twice the distance
from P to B(6, 2, —2). Show that the set of all such
points is a sphere and find its center and radius.

Method Let P be (X, y, z) and express given infor-
mation as an equation.
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Vectors (in space) A triplev = (a, b, c) representing Exercise 12.2.2%ind|al, a+b,a—b, 2a, and &+4b
thedisplacementfrom point(x, y,z)to (x +a, y + for
b, z+ c¢). Vectors may beadded by adding corre-

) . e a=(—-3,—4,-1)
sponding entries, @caledby multiplying each entry
by same number. The segments illustrating a vector b=(6,2 —3)
are allparallel, of equal length, andsimilarly ori-
ented The rule

Method Use definitions.
u+v=v+u

is illustrated by garallelogram; scaling isillustrated Exercise 12.2.28ame instructions as 12.2.20, with
by similar triangles. Thelength of a vectorv (de-

noted |v|) is given by thedistance formula. The _
direction of a vectolv, is apositive multiple of v of a=3—2k
length 1. Thezero vector (0, O, 0) hasno direction b=i—j+k
(although we sometimes consider it to halledirec-

tions). Vectors are often written as a sum of multiples

of the special vectors

Method Combine and simplify.

| = (1,0, 0)
] =(0,10 Exercise 12.2.2&ind a unit vector in the same direc-
k =(0,0, 1) tion as(1, —2, 3).
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