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(V.¥) Y-y =m(x-x,) PiPy dolas
Ey=mx+c
C:y“—-mx\,m:y_"..i ‘6
Xy == Xy
Other important results
Steaight lines with gradicms m,, My are perpendicular
= mmy= -l (L.5)
Perpendiculur distance of (v,.y) fromax -+ by +c=0is
ax, thyy tc
Jlat + b4 (1.6)

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

and 5.1 -2 1-+1>80)

Kt gl
L3 gpac ;i-*sﬂj My 5 my sleayl; oy ol bs s
i 51 (x0yy) db 55 pas ol (A L) mmy=v

. el le ax+ by +¢=»
() ax, +by, +¢

@ui:_.{.u&.:.-la_,c...l;..,:..liax‘+by,+c Ske)

Elhaks SuGh ol bl b s (x,y) S ol
JJ}:,;);(\‘, VYY) L gl ol e il
’dgj,bq.x)b)b_j Ox=Yy+i=-hi | L&,

EXI=TX I OX(=T)~YXY+V<o

1.1 Elementary results in coordinate geometry
WP =(v,.r}yand Py = (x,.1,), we obiain the fullowing resulis directly from
Fig. 1.1,

Distance P, P, VI =2 4y - 8] (1.1}

Gradienl of P, P, s Bk (1.2
X3 — ¥,

Mid-poial of £, #, (%z u%:) (L.}

Equation of A, P, U T ) (I.4)
Sr=my+

where ar = (1, — My = v ¢ = Fpo= oy

Wk

ul,bauujadum@u\.\

b 2l e Py = ey 5 =y S
ol Gt VY S 5 i
PPy Aol

00 Y[t =x ) + G0 3]
() L=h
Ky = Xy

(.7) (x\+x,’y\+y-,)
Y ¥

PPy 4yl 2

PPy (,J'L.:") 'b""'., ahaii
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Exerclse 1.1
1 Fimd an equation of the straight line which passes through the intersection of the
tines
Sk~ +1=0 x+%H-5=0
and which passcs through the origin.

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

~

3 Show thal the cquation
Bx+r=-6+2v=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,
{c) is perpendicular Lo the line .« + 4F = 0.
4 The paints A, 8, C and D have coordinates (3,8), (2, 1), (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 Q. Find the coordinates of Q.
t¢) The line shrough B. perpendicular 10 AC, mee1s AC a1 R. Find the coordinates
of R and the distance BR.
(d) Hence, or atherwise. caleulate the area of the triangle A BQ

VA e

s 53 bl e 5148 a1 s Al
Slimonad 5 a8 j5e TX 44y —0=2 4, OX—Vy+)=-
3,38 SNazius 1

(oY) 5 (Vo) Sla 2 5w gh B A Ll Y
g it f%.ABPc.l‘;:C.aL.._‘rgSubjj il g
Lol Gy &lp g0 P b a8 il 1) s o doles o)
-J@'lecﬁb

Aol s Ll Y

Aoludae pt, (Fx+Yy—F)+A(Yx -0y —\F)=-
8 gyl ) h i e B piin bis S
B

V. SRPRICH WETOR EW F A1)

Cad 5l OX—Fy V1= ba L {O)

Gl 3 gas x+’f’y==lu‘-j(.:;)

(A Slasu gy ja DyCB A bl Y
P.CD bwyidds  aiil o (0o0Y) 5 (VY,-F) o(Y,Y)
s

by 1) BP Jas 4olas (Calt)

daii Dl S 0 W Q o BP 5 AC clghs (O)

Example 1 Find an.eguation of that line through the meet of the lines
3x + y~ 5=0, & — 3y — 19 = 0 which is perpendicular te the line

O + Ty —d4=0.

Method (i} Solving Ix +y—5=0, Bx—3p—19=0 we have x=2,
y= = |.Gradienl of 9x + Ty — 4 = 0is —9/7; hence the gradient of a4 perpen-
diculur line is 7/9.

An equation of the required ling is

y+l=%x-12)
=x—9y=123.

J;.»,;@)l:da_.jduubsh,lbl_u! JU.A

hisg00, 8 ;4 o £ AX=TYy-\4=c y TX+y-0=-
bl dgas Ax VY —F=-

AX=Ty—V4=s s Yx+y-0=2 | U:Jsl sy,
L’;.}‘)‘-“.‘.J—"oy:_\ﬁ x=Y n{ﬁ_)l)(oli;_uéh_gd_).))

) -4
Jﬁbﬂj‘)g—-{fﬂu{!ju tL——-w-vl 7 .Qx+Vy—\‘=°
sl Ol saw il o Jas Wslas

'-H—v(‘( )
yi= o0

=YX -8y =7V

Method ¢ii):  Weuse an important idea in coordinate geometry. The equation

(Ic+y— 5+ ABv—3p—19=0,
where 4 is any non-zero constant, is thul of a straight line through the meet of
Jv4p—5=0 and 8x — 3y — 19=0, since 1he coordinates of this point
clearly sayisfy the equation for any value of 4. The gradient of this line is
(3 + 82)/(32 — ). Hence the line is perpendicular o0 9v + Ty - 4 =10

387

3i-1"9
e 348 =T3i~1)

-

e i=-i
Hence the required line is
Ix+y-5-4B8x—-3y—-19)=0
=Ty =9 =23

sbincl lasnas uiis s g sl S 5Hip s gy

& (TX+Hy—0)+A(Ax =Ty —14)=> dslas r...sd.
it Jai G Wl il il bl SR
AX=Ty—13=c , Tx+y—0=2 JW Lo laS ol
(L;WJN)ALLJL‘QL@AS;«\CJ:I,,.):S@),;
ol aals e a8 aGas dila o A jlaa pslsla

) - (Y+ARY | .
dx4+vy—Ff=- ,baaSlanlyl cwl —m ha
hS ¥ 2 LI L (YA-Y)
s ]J,A.C
Y4HAR VY
= =—
TA-1v 9§

Y
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5 The parallelogram O A BC lies in the first quadrant, The angle G4Ci5 90" ard 04 = 15,
The equation of the straight line through ¢ and A is 4y — Jx = 0 and the equation of
the straight line through O and Clis 3y — dx = 0. Find
{a} the coordinares of A,

(1) an equation of the straight line through A and C,
{v) 1he coordinates of C,
{d) Lhe coordinates of 8.

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

a parallelopram ABCD,

(a) Caleulute the coordinates of D.

{b) Prove thal ABCD is a reclangle.

(¢} Caleutate the ratio of the lengih of A8 to the lengih of 8C.

(d) The puint £ livs on CD and the area of (he Irisngle PEC is one quarter of the
urea of the reclangle ABCD. Find the coordinates of £ and an equation of ihe 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 1o A8 und CF = 24 8. find
{a) the coordinates of F,

(b an cquation of the line BC,
{c) 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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