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Other important results
Steaight lines with gradicms m,, My are perpendicular
= mm,= - (1.5)
Perpendiculur distance of (v,.y) fromax -+ by +c=0is
ax, +hyy e
Jit 4 by (1.6)

(The expression ax, + by, + ¢ is positive or negative depending on whelher
(¥ ¥y }is an one side of the line or the other; c.g., the points (=2, Jyand {1, 1)
aie an opposite sides of the line 5x — 2+ | = 0since S.(~2) ~ 2.3 + | <O

and 5.1 — 2.1 -+1>8) P ;
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1.1 Elementary results in coordinate geometry
WP = (v,.r}yand Py = (x,.1,), we obiain the fullowing resulis directly from
Fig. i.1.

Distance £, P, VI =) 4y - ] (1.1}

Gradienl of P, P, s Bk (1.2
X3 — ¥,

Mid-poial of £, £, (%; u%:) (L.}

Equation of £, P, U T ) (r.4)
Sr=my+

where ar = (1, — My = v ¢ = Fpo= oy
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Exercise 1.1
1 Fid an equation of the straight line which passes through the intersection of the
tines
Sx—T+1=0 x+%-5=0
and which passcs through the origin.

The points A and B have coordinales (3,0} and (0, ~ 3). Given that the area of the
riangle 48P is 4} units?, find Lthe equations of the two lincs on which P can lie.

~

3 Show thal the cquation
Ax+ =6+ H2v=5r—-1Ip =0

represents a straight line for any value of 2,
Find the vilue of 2 when the line
{u}) passcs through the origin.
(b) is parallel Lo the line Sx —~ 6 = 11 =0,
{¢) is perpendiculas Lo the line v + 4 = 0.
4 The points A, B, € and D have ¢coordinates (1, R), (2, 13 (12, — 4) and {16, 12) respec-
tively. The mid-point of CDis P.
ta} Find an cquation of the line 87,
{b) The lines AC and BP meei a1 . Find the coordinates of Q.
t¢) The line through B. perpendicular 10 AC, mee1s AC a1 R. Find the coordinates
of R and the distance BR.
{d) Hence, or otherwise. caleulate the area of the trianple A BY.
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Example | Find an.equation of that line through the meet of the lines
Ix + y~ 5=0, 8x — 3y — 19 = 0 which is perpendicular to the line

9x+Ty—a=0.

Method (i} Solving 3x +y—5=0, Bx—3p—19=0 we have x=2,
y= = |.Gradienl of 9x + Ty — 4 = 0is —9/7; hence the gradient of 4 perpen-
diculur line is 7/9.

An equation of the required line is

yal=Hx-2
=Tx -9y =23
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Muthod (i), We use an important idea in coordinute geometry. The equation

(x+r— 5+ A8y —-3p—19)=0,
where 4 is any non-zero constant, is thal of a straight line through the meet of
v+ p—5=0 and 8x — 3y — 19 =0, since 1he coordinates of this point
clearly sayisfy the equation for any walue of 4. The gradient of this line is
(3 + 82)/(32 — 1). Hence the line is perpendicular o 9v + 7y - 4 =10

387

3i-1"9
= I+BY=T3i~1)

=4

= i=-1
Hence the required line is
Ix+y-5-4Bx—-3y—-19)=0
=Ty -9 =2
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5 The parallelogram QA BC lies in the firsi quadrant. The angle @ACis 90" amd 04 = 15,
The equation of the straight line through €2 and A is 4y — Jx = 0 and the equation of
the straight line through O and Clis 3y — 4x = 0. Find
{a} the coordinares of A,

(1) an equation of the straight line through 4 and C,
{c) the coordinates of C,
(d) Lhe coordinates of 8.

6 The points (6. 13), 10, 3} and (5.0) arc the three vertices 4. B and C, eespeetively. of

a parallelogram ABCD,

() Caleulute the coordinates of 0.

{b} Prove that ABC'Dis a reclangle.

(¢} Caleutate the ratio of the lengih of 48 to the lengih of BC.

(d) The point £ ligs on CLFand the arca of the trisngle PEC is one quaner of the
urea of the reclangle AB8CL. Find the coordinates of £ and an equalion of the line
BF.

7 The points A, B, C have coordinates (0, 2), (1.4} and {3, — 1) respectively. Given thal
ABFCisa trapezium with CF parallel to AF and CF = 248, find
fa} the coordinates of F,
¢b) an equation of the line BC,

{¢) Lhe coordinates of the point where AC culs the x-axis,
(d) an cquation of the line throwgh 8 perpendicular (o FC.
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