7.2 Two-Dimensional Coordinate System

Point coordinates: x,, X,, X,, Y> Y15 Vs
Polar coordinates: r, @

Real number: A

Positive real numbers: a, b, ¢,
Distance between two points: d
Area: S

610. Distance Between Two Points
d:AB:\/(Xz _X1)2 + ( 2 _YI)Z

y
B(x, ¥,)
AXy ¥y)
o X
Figure 88.

611. Dividing a Line Segment in the Ratio A

X, +HAx, Y. t+Ay,
1+ 1+
sz, Ar#-1.
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Figure 89.
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Figure 90.

612. Midpoint of a Line Segment
X, +X, YitYs
X,=——2%,y,=—"—"%, A=1.
0 2 YO 2
613. Centroid (Intersection of Medians) of a Triangle
_X5 X tX, y _itY,tys
0 3 > Yo 3 >
where A(x,,y,), B(x,,y,), and C(x,,y,) are vertices of
the triangle ABC.

X
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Figure 91.

614. Incenter (Intersection of Angle Bisectors) of a Triangle
_ax, +bx, +cx, _ay, +by, +cy,

a+b+c ° a+b+c
where a=BC, b=CA, c=AB.

0

Figure 92.
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615. Circumcenter (Intersection of the Side Perpendicular

Bisectors) of a Triangle

X+yr oy, 1 X, X +y; 1
X+y, ¥, 1 X, X+y; 1
Xty Vs 1 X, X, +y; 1
Xy = » Yo =
vy, 1 X, v, 1
2ix, vy, 1 2ix, vy, 1
X; y; 1 X; y; 1
y
_B(xz: yz)

Ay, ¥y)

Figure 93.
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616. Orthocenter (Intersection of Altitudes) of a Triangle

Y. X% +y; 1 X +Y,y; X, 1
Y, XX, +y; 1 X +Ysy X, 1
Vs XX, +y; 1 X +yY, X5 1
Xy = > Yo =
X, y, 1 x, y, 1
X, v, 1 X, v, 1
X; vy, |1 X; vy, 1
y

B(x, ¥)

Ax, y) <

Clx;, ¥5)
0 X
Figure 94.
617. Area of a Triangle

ool 1k, -x .-y
S=()k v, A=) (7 TP

2 2X,-%X Y3,

X; ¥ 1
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618. Area of a Quadrilateral
1
S= (i)z[(xl - Xz)(Y1 + Y2)+ (Xz —X; )(Yz + Y3)+
+(X3 _X4)(Y3 +Y4)+(X4 _Xl)(Y4 +Y1)]

¥
B(xy ¥,)

AXy, vy)

Cx, ¥5)

D(xy ¥

Figure 95.

Note: In formulas 617, 618 we choose the sign (+) or (-) so
that to get a positive answer for area.

619. Distance Between Two Points in Polar Coordinates
d=AB= \/1‘12 +1; - 21,1, cos(p, — @, )
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620.

621.

Figure 96.

Converting Rectangular Coordinates to Polar Coordinates
X=rcosQ, y=rsin@.

4
A(r,9)
r/ A A(X, .V)
Al
e /\ 0 X
0 X
Figure 97.

Converting Polar Coordinates to Rectangular Coordinates

r=4x>+y%, tan(p:X.
X
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