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9.1 Three-Dimensional Coordinate Systems

Question. How do we represent points in space?

ZA

Plo,%,e) A eﬂiﬂ" " Spact 5 a -h'.’lﬂe
! C‘J bl L) QL N«J. I\ambers

“\04"\} ] \\

y X~c¢,,¢ \I'MQ(J 2-(oord

Definition. What is the right-hand rule?

ZA . ‘Th, r‘Jh#-kma mle c‘vklmincs
e direchon o M fosi-h\r& T-ex'y

[ ]
Cor Your l‘ijhlr bheand Counterclockyise

\ Lrom PO% X-ax1d 4o ros. ¥- ey
x/ Y *Your “hoaly ports in th d.rechin
a(‘ ‘M\ Po). - aXIiS

Example. What are the three coordinate planes?
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Question. Explain how a point P(a, b, c) can be projected to each of the coordinate planes.
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Example. What surface in R? is represented by the equation z = 3?7
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Example. What surface in R? is represented by the equation y = 57
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Remark. Why do we have to be careful about the context of our equations?
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Example.

(a) Which points (z,y, z) satisfy the equations 2> +3? = 1 and z = 3?

(b) What does the equation % 4 y% = 1 represent as a surface in R3?
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Example. Describe and sketch the surface in R? represented by the equation y = .
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Theorem (Distance Formula in Three Dimensions). Find a formula that represents the distance
| Py P5| between the points P (z1,y1,21) and Pa(z2, y2, 22).
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Example. Find the distance from the point P(2,—1,7) to the point Q(1,—3,5).
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Example. Find an equation of a sphere with radius r and center C(h, k, ).
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Example. Show that x? 4+ 4% + 22 4 42 — 6y + 22 4+ 6 = 0 is the equation of a sphere, and find its
center and radius.
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Example. What region in R? is represented by the following inequalities?
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