7.3 Straight Line in Plane

Point coordinates: X, Y, X, X, X;> Vo> V;> @;> @y5 «o
Real numbers: k,a, b, p,t,A,B,C, A, A,, ...
Angles: o, B

Angle between two lines: ¢

Normal vector: n

—

Position vectors: ¥, a, b

622. General Equation of a Straight Line
Ax+By+C=0

623. Normal Vector to a Straight Line
The vector 1i(A, B) is normal to the line Ax +By +C=0.
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Figure 98.

624. Explicit Equation of a Straight Line (Slope-Intercept Form)
y=kx+b.



The gradient of the lineis k=tana.
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Figure 99.
625. Gradient of a Line
k=tano =221
X, =X
y

Figure 100.



626. Equation of a Line Given a Point and the Gradient
y=Y, +kx-x,),
where k is the gradient, P(x,, y, ) is a point on the line.
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Figure 101.

627. Equation of a Line That Passes Through Two Points

y-v. _X7%
Yo7V XX
or

x vy 1

x, vy, 1j=0.

X, v, |



Figure 102.

628. Intercept Form
E + X =1
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Figure 103.



629. Normal Form
xcosB+ysinf—p=0
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Figure 104.

630. Point Direction Form
RS U  £1
X Y’
where (X, Y) is the direction of the line and P,(x,,y,) lies
on the line.
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P(x,, y,)

Figure 105.

Vertical Line
x=a

Horizontal Line
y=b

Vector Equation of a Straight Line

r=a+tb,

where

O is the origin of the coordinates,

X is any variable point on the line,

a is the position vector of a known point A on the line,

b is a known vector of direction, parallel to the line,
t is a parameter,

N
r =O0X is the position vector of any point X on the line.
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Figure 106.

634. Straight Line in Parametric Form

x=a, +tb,
y=a,+tb, ’
where

(x, y)are the coordinates of any unknown point on the line,
(a,,a,) are the coordinates of a known point on the line,
(bl, bz) are the coordinates of a vector parallel to the line,

t is a parameter.
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635. Distance From a Point To a Line
The distance from the point P(a, b) to the line

Ax+By+C=0is
d_|Aa+Bb+C|
JA + B
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636. Parallel Lines
Two lines y =k x+b, and y=k,x +b, are parallel if
k, =k,.
Two lines Ax+By+C =0 and A,x+B,y+C,=0 are

parallel if
A B
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Figure 109.

637. Perpendicular Lines
Two lines y =k, x+b, and y=k,x+b, are perpendicular if

1
k, = = or, equivalently, k k, =—1.
1
Two lines Ax+B,y+C =0 and A,x+B,y+C,=0 are
perpendicular if
AA,+BB,=0.



Figure 110.

638. Angle Between Two Lines

2 _kl
tang = ,
1+kk,
cos Q= AA,+BB,



Figure 111.

639. Intersection of Two Lines
If two lines A;x+B,y+C, =0 and A,x+B,y+C, =0 inter-
sect, the intersection point has coordinates
 —= C.B, +C,B, _- AC,+AC,
’ Ale _AZBI Yo Ale _AZBI .




