Math 163
12.1 Questions for flipped class

(12.1.1)
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(12.1.2)
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a.) The xy-plane
b.) The yz-plane
c.) [bookmark: _GoBack]The xz-plane
d.) The x-axis
e.) The y-axis
f.)         The z-axis

 (12.1.3)
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 (12.1.4)
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(12.1.5)
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 (12.1.6)
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(12.1.1 solution)
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(12.1.2 solution)
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(12.1.3 solution)
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(12.1.4 solution)
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(12.1.5 solution)
[image: ]

(12.1.6 solution)
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‘words the region of |23 represented by the equation(s).
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Describ:
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Describe in words the region of [R3 represented by the equations or inequal

xX*+2<0
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We can find the lengths of the sides of the triangle by using the distance
formula between pairs of vertices:

|PQl =VO-T7+0- (-DP+[1-(-DP=vI+1+1=3
IQR| = I0=97+(—2-07+(-1-1P=vI+d+d=3
IRP| =T 107 +[-1- (2P +[-1- (-)P = Vi +1+0= V10

The longest side is RP, but the Pythagorean Theorem is not satisfied:
|PQ*+|QR[* # |RP[*. Thus PQR is not a right triangle. PQR is isosceles,
a5 two sides have the same length.
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‘Solution or Explanation

(2) The distance from a point to the xy-plane is the absolute value of the z-coordinate of the point. Thus, the distance is
Isl =

(b) Similarly, the distance to the yz-plane is the absolute value of the x-coordinate of the point: 2] = 2.
() The distance to the xz-plane is the absolute value of the y-coordinate of the point: |-8|

(d) The point on the x-axis closest to (2, =8, 5) is the point (2, 0, 0). (Approach the x-axis perpendicularly.) The distance

from (2, =8, 5) to the x-axis is the distance between these two points:

Vi(2-2)2+(-8-0)2+(5-002=V80.

() The point on the y-axis closest to (2, =8, 5) is (0, —8, 0). The distance between these points is

V-0 +-e-(-8%+(5-02=V2.

(F) The point on the z-axis closest to (2, =8, 5) is (0, 0, 5). The distance between these p

ViE-02+(-8-02+(5-52=2/17.
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olution or Explanation

82 or

An equation of the sphere with center (-3, 4, 5) and radius 8is [x — (—3)12 + (y — 4)2 + (z - 5)2
(x+3)2+ (y— 4)2 + (z - 5) = 64. The intersection of this sphere with the yz-plane is the set of points on the sphere
hose x-coordinate is 0. Putting x ito the equation, we have 9 + (y —4)2 + (z - 5)2=64,x=0 or

(y —4)2+ (z - 5)2 = 55, x = 0, which represents a circle in the yz-plane with center (0, 4, 5) and radius /55.
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Completing squares in the equation 2% + y? + 2 + 2 — 6y — 2z = 25 gives
(@P+20+ 1)+ (P~ by +9) + (2 —2:+1) =B +1+9+1 = (r+

1)2+ (y - 3)* + (2 — 1)? = 36, which we recognize as an equation of a sphere
with center (—1,3,1) and radius 6.
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‘Solution or Explanation

n, x2 +y? = 4, so the region
-s.

Because z = -5, all points in the region must lie in the horizontal plane z = 5. In add
consists of all points that lie on a circle with radius 2 and center on the z-axis that is contained in the plane z
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olution or Explanation

Here x2 + 22 <9 or equivalently \/x2 + 72 < 3 which describes the set of all points in IR whose distance from the y-axis

is at most 3. Thus, the inequality represents the region consisting of all points on or inside a circular cylinder of radius 3 with
xis the y-axis.
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Find the lengths of the sides of the triangle PQR.
P(7,-1,-1), Q(,0,1), R(10, -2, -1)

1Pl

IQr|

IRP|

Is it a right triangle?
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Find the distance from (2, ~8, 5) to each of the following.
(2) the xy-plane (d) the x-axis

(b) the yz-plan:

5

(&) the y-axis

(c) the xz-plane (F) the z-axis
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Find an equation of the sphere with center (-3, 4, 5) and radius 8.

What is the intersection of this sphere with the yz-plane?

. x=0
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\Write the equation of the sphere in standard form.

Ry e eox-by-22=25

Find its center and radius.

center (v, 2) = )

radius





