Exercisesm

Geometric Interpretations of Equations
In Exercises 1-16, give a geometric description of the set of points in
space whose coordinates satisfy the given pairs of equations.
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Geometric Interpretations of Inequalities and Equations

In Exercises 17-24, describe the sets of points in space whose coordi-
nates satisfy the given inequalities or combinations of equations and
inequalities.

17 a. x =0, y=0, z=0
1

|




In Exercises 25-34, describe the given set with a single equation or
with a pair of equations.

25. The plane perpendicular to the
a. x-axis at (3,0,0) b. y-axis at (0, —1, 0)
¢. z-axis at (0,0, —2)

p=1(2,99)

30. The circle of radius 1 centered at (—3, 4, 1) and lying in a plane
parallel to the

a. xy-plane b. yz-plane c. xz-plane
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33. The circle in which the plane through the point (1, 1, 3) perpen-

dicular to the z-axis meets the sphere of radius 5 centered at the
origin
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Distance

In Exercises 41-46, find the distance between points P, and P;.
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Spheres

Find the centers and radii of the spheres in Exercises 47-50.

49. (x = V2P + (y = V2P + (2 + V2)2 =2

(N



C;{;}'.r: Snsengl f
Coter — (2,52,-F2) -

Find the centers and radii of the spheres in Exercises 35-58.
57. 22 + 2y + 222 +x+y+z=9
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Theory and Examples
64. Find an equation for the set of all points equidistant from the
point (0, 0, 2) and the xy-plane.
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Exercises

Vectors in the Plane

In Exercises 1-8, let u = {3,—2) and v = {—2,5). Find the (a)

component form and (b) magnitude (length) of the vector.
5. 2u — 3y

I

u=(3,-2) 2u— 3v =2(3,-2) — 3(—2.5)

v =(-25) I

2u— 3v = (2(3).2(—2)) + (—3(—2),-3(5))
— (6,—4) + (6,—15)
= {6+ 6,—4 + (—15))
= (12,19}

2u — 3v| = [(12,—19)
2u — 3v| = /122 + (—19)?
2u — 3v| = T41+ 361 = /505

In Exercises 9-16, find the component form of the vector.

9, The vector PQ. where P = (1,3) and Q = (2. —1)

CF:Q_P:(Q:_I)_(LB):(11_4}

13. The unit vector that makes an angle # = 27 /3 with the positive
X-axis
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(cosB, sinf) is any element in the unit circle.

(cos3E, sinZE) = (—1/2,/3/2)

Vectors in Space
In Exercises 17-22, express each vector in the form v = vji +
1’2j + 1-'_‘4,]1'..

21. Su —vifu= (1,1,—-1)andv = (2,0, 3)
5u—v=>5(1,1,—1) + (—1)(2,0, 3)
= (5,5,—5) + (—2,0,—3)

3i+5j-8k



Length and Direction
In Exercises 25-30, express each vector as a product of its length and
direction.

26. 9i — 2j + 6k

Here the aim is to write any arbitrary vector v in the form of v = au where
a is a constant and u is a unit vector. So

v v
v=|l— —=a=] u=-—

[l

a=1(9,-2,6)|=81+4+36=11 and u = 9,-2,6) Zii—%j+%k

31. Find the vectors whose lengths and directions are given. Try to do
the calculations without writing.
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Exercisesm

Dot Product and Projections
In Exercises 1-8, find

b. the cosine of the angle between v and u

H

¢. the scalar component of u in the direction of v

d. the vector proj, u
Jov=10i + 11j — 2k, w = 3j + 4k
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Theory and Examples

17. Sums and differences In the accompanying figure, it looks as
if vi + v, and v; — v, are orthogonal. Is this mere coincidence,
or are there circumstances under which we may expect the sum of
two vectors to be orthogonal to their difference? Give reasons for
your answer.

v+ va
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18. Orthogonality on a circle Suppose that AB is the diameter of a
circle with center O and that C is a point on one of the two arcs
joining A and B. Show that CA and CB are orthogonal.
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