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CHAPTER TWO
2 = 1 The Straight Line

In chapter 1 we wrote the equation of a straight line as:

(1) adesr = a,

Let us now find the eguation of a line thru two given points as
ala,aw.)and b (Db, by). See the sketch below, Let r be

g vector from the origin O to any point on the line thru the end
points of a and b.

A

- P o = b} 2

¥ < %
is a line perpendicular to this line and
i 33 [r = &)

is along the line., From ( 2 ) and ( 3 ) we get

[ %) (X =« Bictiee 8) »

or

{ 5 (% = bJor = wash = ¥eb
Examlpe 1

Find the equation ofthe line thrua (3 , 2 ) and b ( 1, 5 )



(a = b)) = (g, = b)i 4 (a, - b))
(a - b) 5 (g = b)1 4 (g, - b)7F
= (a = bl J -~ lag~ blti
= | b, - &a} i + | a - bt] 3
a
‘E'!h - albin a,‘hl= I a"
bl b:.
Equation ( 5 ) now becomes:
(6) (b ) ( b ) bl
- a.)x + a = y =
L 8 2 ] 1 h; bl..
We now write down our coordinates in & rectangular array:
3 2
3 5

We get the coefficient of x by subtracting the 2 from the 5 and
the coefficient of y by subtracting the 1 from the 3 and the ab-
solute term is the determinant of the array thus we can write
the equation mentally:

i ll;j:'

3x ¢+ 2y = 13

' o

: 2y =3

e R ——
Fig, 2~ 2

Example 2

Find the equation of a line thru the points ( 1, 2 ) and (- 1, 3 )}
See sketch above.
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We simply write the points down one zbove the other and write
down the answer:

X ¢ Ty 2 K

One conventional geometry way to solve this problem is to com-
pare the slopes of different segments of the same line which
are the same, 3See the shetch below.

(b, La)

Fig, 2= 3

let @ be the angle which each segment of the line makes with
the x axis then we may write the following equatlons:

(y -3}/ (x=-2) = (b~-ad/(b-2a) =tan
Putting in the values of the coordinates we get
(v=2) (x=1) =({3=-2)/(~1=1)

Simplifying this we getb:
x + 2y = 5.

Another conventional way of doing the problem is to assume
an equation of a straight line as :



ix 4 BY = ¢

Put each set of coordinates into this eguation which they must
satisfy since the points ate on the line and we get:

1
[

ﬂﬂ.lﬁ' B b,
Ab, 4+ B by

11
]

Solving these two equations for A and B we get:

A

c(b - a)/(ab, - ab)

B

1]

01 & - bl}{' (ab - ab,)

Putting in the numerical values of the coordinates we get

A = ¢fs
B = 2¢/5

Putting these values of A and B back into the assumed equation
and we get:

(¢/5)x # {(2¢/5)y = ¢
Cancelling the C and simplifying we get
> ¥+ 2 F = 5 .

as before, Compare these solutions with the smoothe styling
of the Mutation Solution.

Equation of a Line with Given Intercepts. - 2L

If the line cuts off intercepts of a and b on the x and y
axes respectively then two points on the line are ( a, O ) and
(0, b ). To get the equation of a line thru these two points
do as in the previous example and write
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and write down the equation
bx 4 ay = ab
or in the more usual form:
{7 § x/a + v/b = 1

Se2 the sketch below.

~] o, v)

Exercises

Write the eguations of the lines thru the following points:

1 { 2, D }, [ ﬂ, 5 } 2 E 6, G }-’ [ ﬂ’. 3 }
3 { l; ll- }, { 3, .3 ] *!i‘ E-lg ? :I’ { ii-, E' }
5 [_21 5 ], ("'?’ LP } 6 { 33 - lJII ¥ { 61 2 }

Any straight line equation may be reduced to the intercept
form. For example we take the general equation
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