Section 12.1 V4 EXAMPLE | What surfaces in R? are represented by the following equations?
(Three Dimensional coordinate system) (a) z = (by y=35

Basic definitions in 3-dimensional rectangular coordinate system

(I The Cartesian produc

The Cartesian product RxR xR = {(x V2 ) 'X,V,Z € ]R}

is the set of all ordered triples of real numbers and is denoted by R’
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(b) y =5, a plane in R’

K- oX1g ¢ j"ﬂ('.s cEmTHS
(I oordinate Planes
larre
Xy -Phoe Xz - Plane > JZ 7 (e )

[n general, if & 1s a constant, then x = k represents a plane parallel to the vz-plane,
° y = ks a plane parallel to the xz-plane, and z = k is a plane parallel to the x_\'-plane.)
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(| ) Basic formulas in 3-dimensional coordinate system
xercise I I

Describe and sketch the surface in R* represented by the equation y = x. a N\
N\ J Distance Formula

The distance between points B(x,,y,,z,)and P,(x,,y,,z,)1s
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A = \Q(z —Y\> + (8,-9, )2 + (ZEo- Zl)z
\_ J
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\\\ Find the distance between B(2,-1,7)and P (1,-3,5).
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/ Midpoint Formula \
The coordinates of midpoint of A(x,,»,z)and
" Py(x,,y,,z,) are

M = (:(\—\-\(z ﬂl-‘\'jz %’+%E
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X 2~ Plang i Ay o Y=x ==« Find the midpoint of P(2,~1,7)and P (1,-3,5).

<2-¢-[ —[-3 I+ 5

/ 2 / 2

2
___(3/2/—2,6>

CREATED BY ENG AHMAD SABR| ; +974 5572 4426 FOR THE FULL COURSE ,CHECK OUT: http://Lnx-org-in/

M =




‘ Simple graphs in 3-space |

CERSDhheres

Sphere with center (x,,y,,z,)and radius ris given by - CQJ ey
‘ - S - v
(x—%0) +(3-%) + (=2 L) = d10s
(Given any equation of the form \
x2+y2+zZ+Gx +Hy+1z+J=0.
owilede \\
24040 We can write it as
Cr—%) + (4- j}+C% a) 9)
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What is the graph of 2x° +2y” +22° +8x+ 12y +18=07?
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X 4 +h -y +Y +6y+9-9 +&F +9 =0

C_X—rz) +(3—1—3> —t——Z -y /—l—j/

<X+2) +Cj+3) +E= =Y = 'Z
k=4 > 0 44"“'1. <Pha .
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QILJ- WJ\U§ = 2.
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What region is represented by 1<x’+y’+z°<4, 2 <07?
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Find the center and radius of the sphere that has (1,-2,4) and\

(3,4,-12)as end points of a diameter. Give the equation of )
L the sphere )
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%&{05 s A{'&’)‘”\CQ Lﬁ\&b&v\_ (Qi-2,u) ank 20, -1 )

(D = &\Qz—')z-f C1+2)L+M€4 ~ )2\

= 11 +9+6q = {77
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Cx~2)a—\—(j__:)2 + (=+u) = FY
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