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1. Equatwns of the Lines

Slope of the line:

L
Ay 5
m= =2 where Ax # 0
AX X— X
m = tan 0

Equations of the line:

y=mx+b » X-(IXiS

A

y =y =m(x — x)
where (xl,yl) any point on the line
Notes:

e A line that goes uphill as x increases has a positive slope .
¢ A line that goes downhill as x increases has a negative slope .

o A horizontal line has zero slope; because Ay =0 .

[y = b, horizontal line]

e The slope of a vertical line 1s undefined: because Ax =0 .

[x = a, vertical line|

e [f two lines are parallel then: m; = m;,

. . -1
e Iftwo lines are perpendicular then: my = —
2

e Distance bewteen two points on a line (d) :

o d:J(Xz = x1)2+(y2 = }"1)2

Examplel: Find the equation of the line passes through the points P,(4, 6) and P5(6,
10).
Solution:
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y—6=2(x—4) ; y—6=2x—8; Lny=2x—2

Example2: Two lines are parallel [y1 =x; and v, =x,+ V. 2]. Find the
equation of the line that passes between these two lines (midway).
Solution:

e Linel

X1 | ¥4 = x; | Points

0 (0,0)
1 1 (1,1)
e Line?2

X3 | y, = x, + V2 | Points

0 v2=141 [(0,1.41)

1| 1+vV2=241 [(1,2.41)

e The two lines are parallel then:
m;=m,=mjy
e P, (0,0)and P, (0, 1.41),
e then the third point (which is on the third line) 1s:

P, = (=2, 1“*2'“) ~(0,0.7)

Example3: Two lines are parallel [y; =1 and y, = x, + 1]. Find the equation
of the line that passes through the intersection point and Halfling the angle between
these lines.

Solution:
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Line 1: m;=0 ( yi= 1; horizontal line) .. 8,=0

Line2:

X, y,=Xp+1 | Points
0 |1 (0,1)
1 2 (1,2)
my=1 (y2=x2+1)
m; = tan 6,
1=tan 6,
0, =tan " (1)

5 B;=45° |
0, —0, 45°—0
g, = ——L = —225°

2 2 %t

m; = tan 93_

m; = tan 22.4° = 0.414 and the point o I

,Q?‘Q(?;M X3+ 1

94 T 22.5:} + 90"0 s 11 g

¥y~ ¥=mix ~— %)

y — 1=0414 (x — 0)

; where (h, k) the center of the circle

; (h, k) = (0,0)
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Example 4: Find the center and radius of the following circle:

x*4+y2-2x-4y-11=0

Solution: X°+y%-2x-4y-11=0
X2-2x+1-1+y%-4y+4-4=11

(x—1)% 1+ (@ —-2)*-4=11
(x— 1)+ (y—2)? =16

. Center of the circle (1,2); Radius of the circle 4

Example 5: Three lines [y1= i—%; Y= — =2

radius equal to (R=1). Find the value of a.
Solution:

Linel:m; = % = tand

tané, =% . 20, =30°

X X1 | Points

j"'l‘].z‘\/r3

0 |0 (0,0)

V3 |1 (+3.1)

Line 2: m, = -—% = tané ,

tangz e N 6 g = —30°

Xo YaE — E Points

0 0 (0,0)

V3 -1 (“3.,-1)

1

R 1
sin 30° = — e
2 x

X+R=a ;2+1=3 sa=3
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Examp]e 6 Three lines [yl— 1 Vo= \/ 3x, + 1; and y3 = mxy -E-b] are intersect
to form a triangle with equal sides length. Find the equation of the third line, if the

area of the triangle equal to (BTJS) unit?.

Solution:
e Line2
X2 [y, = 3%+ 1 Points
0 1 (0,1)
1 2.7 (1,2.7)

my=0; 6,=0
m, = V3 = tané ,
tand, = V3 ; ~ 6, = 60°
~ 6 3 =180°— 60°=120°

ms = tan 120° = — /3

A—lL
1 /3 V3
A==-L—1L C A= — ]2
27 2 4
3vV3 V3
—=— 7 LN Y3
4 4

1. P1(V3,1) and my=—+/3
Ly — yym @I x)
y — 1= -~\/3(x - \/3); y=—V3x+3+1 =~ y:=V3x3+4
2. Pz(—\@,l) and ms=— V3 y—y=~m(x— xp);

y—1=—-V3(x +V3); y=—V3x—3+1; =~ y;=—V3x;-2
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