STRAIGHT LINES

We haveread about lines, anglesand rectilinear figuresin geometry. Recal that alineis
thejoin of two pointsin aplane continuing endlessly in both directions. We have also
seenthat graphsof linear equations, which came out to be straight lines

Interestingly, the reverse problem of theaboveisfinding the equationsof straight lines,
under different conditions, in aplane. The analytical geometry, more commonly called
coordinate geomeatry, comesto our hepinthisregard. Inthislesson. Weshdl find equations
of astraight linein different formsand try to solve problemsbased on those.

After studyingthislesson, you will beableto:

deriveeguationsof alineparalld to either of the coordinate axes,

deriveequationsin different forms(dope-intercept, point-dope, two point, intercept,
parametric and perpendicular) of aline;

find theequation of alineintheaboveformsunder given conditions,
state that the general equation of first degreerepresentsaline;
expressthegeneral equation of alineinto

(i) dope-intercept form (i) intercept form and (iii) perpendicular form;
derivetheformulafor the angle between two lineswith given dopes,
find theangle between two lineswith given dopes,
derivetheconditionsfor parallelism and perpendicul arity of twolines;

determinewhether two givenlinesareparallel or perpendicular;
derivean expressionfor finding the distance of agiven point fromagivenline;
caculatethedistanceof agiven point fromagivenline
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«  derivetheequation of aline passingthrough agiven point and parallel/perpendicular toa
givenling
writethe equation of alinepassing through agiven point and:

(i) parallel or perpendicular to agiven line(ii) with given x-intercept or y-intercept
(iii) passing through the point of intersection of twolines; and

. provevariousgeometrical resultsusing coordinate geometry.

EXPECTED BACKGROUND KNOWLEDGE

. Congruenceand smilarity of traingles

10.1 STRAINGHT LINE PARALLEL TO AN AXIS

If you stand in aroomwith your armsstretched, we can havealinedrawn onthefloor pardl el
tooneside. Another line perpendicular to thisline can bedrawnintersecting thefirst line between

your legs.

Inthissituationthe part of thelinein front of you and going behind you isthey-axisand theone
being pardl€e toyour armsisthex-axis.

Thedirection part of they-axisin front of you ispositive and behind you is negative.
Thedirection of the part x-axisto your right ispositive and to that to your left isnegative.

Now, let thesidefacing you beat b unitsaway from you, then the equation of thisedgewill be
y=b (parallel tox-axis)

wherebisequal in absolute va ueto the distance from thex-axisto the opposite side.
If b>0, thenthelineliesinfront of you, i.e., abovethex-axis.
If b<O, thenthelineliesbehind you, i.e., below thex-axis.
If b =0, then theline passesthrough you and isthex-axisitsalf.

Again, letthesideof theright of youisat c unitsapart from you, then theequation of thislinewill
bex=c (pardlel toy- axis)

wherecisegual inabsolute vaue, to the distance from they-axisonyour right.
If c>0, thenthelineliesontheright of you, i.e., totheright of y-axis.
If c<0,thenthelineliesontheleft of you, i.e., totheleft of y-axis

If c=0, thentheline passesthrough you and isthey-axis.

SETENIONR Find the equation of thelinespassing through (2, 3) andis
(i) parald tox-axis. (i) pardle toy-axis.
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Straight lines

Solution :
0] Theequation of any lineparallel tox-axisisy=b
Sinceit passesthrough (2, 3), henceb=3
O Therequired equation of thelineisy=3

(i) Theequation of any lineparallel toy-axisisx=c
Sinceit passesthrough (2, 3), hencec=2
U Therequired equation of thelineisx=2.
Find the equation of the line passing through (-2, -3) and
() parald tox-axis (i) pardld toy-axis
Solution :
0] Theequation of any lineparalel tox-axisisy=Db
Since it passes through (-2, -3), hence-3=Db
O Therequired equation of thelineisy=-3
0] Theequation of any lineparallel toy-axisisx=c
Since it passes through (-2, -3), hence-2=c
Therequired cquation of thelineisx=-2

. CHECK YOUR PROGRESS 10.1

If wefold and pressthe paper then what will the creaselook like
2. Findthedopeof alinewhich makesan angle of
@ 45° with thepositivedirection of x-axis.
(b) 45° with thepositive direction of y-axis.
© 45° with the negativedirection of x-axis.
3. Findthe slope of a line joining the points (2,-3) and (3, 4).
4. Determinex sothat theslope of thelinethrough thepoints(2,5) and (7, x) is3.
5. Findthe equation of the line passing through (-3, -4) and
@ paralel tox-axis. (b) pardlel toy-axis.

6.  Find the equation of a line passing through (5,—3) and perpendicularto x-axis.

7. Findthe equation of the line passing through (-3, —7) and perpendicular to y-axis.
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10.2 DERIVATION OF THE EQUATION OF STRAIGHT LINE IN VARIOUS
STANDARD FORMS

So far we have studied about theinclination, slopeof alineand thelines paralld to the axes.
Now theguestionsis, canwefind arelationship betweenx andy, where (X, y) isany arbitrary
point ontheling?

Therelationship betweenx andy whichissatisfied by the co-ordinates of arbitrary point onthe
lineiscalledthe equation of astraight line. The equation of the line can befound in various
formsunder thegiven conditions, such as

@
(b)
©
(d)
C)

()

(A)

Whenwearegiventhedope of thelineand itsintercept ony-axis.
Whenwearegiventhedopeof thelineand it passesthrough agiven point.
When theline passesthrough two given points.

When weare given theinterceptson the axesby theline.

When we are given thelength of perpendicular from originon thelineand theangle
which the perpendicuar makeswith the positivedirection of x-axis.

When theline passesthrough agiven point making an anglea with thepositivedirection
of x-axis. (Parametricform).

Wewill discussall the above cases one by oneand try to find theequation of lineinits
standard forms,

SLOPE-INTECEPT FORM

Let AB beastraight linemaking an angle with x-axisand cutting off anintercept OD =
cfromOY.

Asthelinemakesintercept OD = cony-axis, itiscalled y-intercept.
Let ABintersect OX at T.

Take any point P(x, y) on AB. Draw PM [0 OX.

TheOM =x, MP =.

Draw DN OO MP.
From theright-angled triangle DNP, we have Y PxB
A
g NP _ MP—MN D/e"\'
MY=DN T om T
_ y_OD C y
oM . 0 l l g
< LA LA
Cy-c X /:/T O<*> X
X Fig. 10.1 vy
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0 y=xtanB+c
tan 8 =m(slope)
U y=mx+c

Since, thisequationistruefor every point on AB, and clearly for no other pointintheplane,
henceit representsthe equation of theline AB.

STl Find the equation of alinewith slope 4 andy-intercept O.

Solution : Puttingm=4 and c=0intheslopeintercept form of theequation, wegety =4 x

Thisisthedesired equation of theline.

SCI NI Determine the slope and the y-intercept of the line whose equation is
8x+ 3y =5.

Solution : Thegiven equation of thelineis8x+3y=5

8 5 Y
or, y=-— 3 X+ 3 A
Comparing this equation with the equation B
y=mx+ c(Slopeintercept form) we get
g . J 120° _
—_—andc==> X" T X
m="3 3

8
Therefore, slope of the line is — 3 and its

/4—N—>o

Fig. 10.2 \

Yl A

5
y-interceptis 3
SEnlNIRSE Find the equation of the line cutting off an intercept of length 2 from the

negativedirection of theaxisof yand making anangleof 120°withthe positivedirectionx-axis

Solution : Fromthe dopeintercept form of theline
O y =xtan 120° + (-2)
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Straight lines

=-3x-2

o, y+.3x+2=0

Herem=tan 120°, and c = -2, because the intercept is cut on the negative side of y -axis.

(b) POINT-SL OPE FORM

Herewewill find the equation of aline passing
through agiven point A(x,, y,) and having the
slopem.

Let P(x, y) beany point other than Aon giventhe
line. Slope (tang@) of the line joining
A(x,,y,) and P (x, y) isgiven by

Y1

X=%

m=tan g =

Thedopeof theline AP isgivento bem.

0  Theequationof therequiredlineis
y-y, =m(x-x)

&

Fig. 10.3

Sl IIcMDetermine the equation of the line passing through the point (2,— 1) and having

dope 2
ope 3

2
Solution : Puttingx =2,y, =—1and m= - intheequation of the point-slopeformof theline

3
weget

2
y-E1= 3 (x-2)

2
0 y+1:§ (x-=2)
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2 7
0 y:§x—§

whichistherequired equation of theline.

(c) TWO POINT FORM

Let A(x, y,) and B(X,, y,) betwo givendistinct points.
Slopeof theline passing through these pointsisgiven by

_ Yo=Y
m= X, — X, (X, £X)

From the equation of linein point dopeform, weget

Yy
y-y, =—(X-x)
tX% X

whichistherequired equation of thelinein two-point form.

SCINNENIO Find the equation of the line passing through (3, - 7) and (- 2,-5).
Solution : Theequation of aline passing through two points (x,, y,) and (X,, y,) isgiven by

Y,

Y
Y= % —x, X=%) -+ (i)

Sincex, =3,y,=-7andx,=-2,and y,=-5, equation (i) becomes,

-5+7
y+7=""55 x93

2
o, y+7=_"¢g (x-3)
o, 2x+5y+29=0
P\ Y
(d) INTERCEPT FORM A
B (0,b)
Wewant to find the equation of alinewhich T
cuts off given intercepts on both the
co-ordinate axes. b
Let PQ bealinemeetingx-axisin Aand l A (a0)
y-axisin B. Let OA = a, OB=h. S ’ >
Thentheco-ordinatesof A and B are Q
a,0) and (0, b,) respectively.
@0) ( Jresp Y Yy Fig. 10.4
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Straight line:

Theequation of thelinejoiningAandB is

b-0
y-0 =5_5 (x-2a)
b
o, 'y =-5 -9
Yy __ X
or, b = a+1
Xy _
or, a+b—1

Thisistherequired equation of theline havinginterceptsaand b onthe axes.

SNl NIORAFind the equation of a line which cuts off intercepts 5 and —3 on xand y axes
respectively.

Solution : The intercepts are 5 and -3 on x and y axesrespectively.i.e.,a=5b=-3

Therequired equation of thelineis

§+l:

5 -3

3x-5y-15=0
SEINTENI0R] Find the equation of alinewhich passesthrough the point (3, 4) and makes
interceptson theaxes equl in magnitude but oppositeinsign.

Solution : Let the x-intercept and y-intercept be a and —a respectively
[0  Theequationof thelineis

X, Y-

a -a

x-y=a --- (i)
Since (i) passesthrough (3, 4)
0 3-4=aor
o, a=-1

Thus, therequired equation of thelineis
X-y=-1
orx-y+1=0
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el NN Determine the equation of the line through the point (- 1,1) and parallel to
X - axis.

Solution : Sincethelineisparale tox-axisitsdopeiazero. Thereforefrom the point slope
form of theequation, we get

y-1=0[x-(-1)]

y-1=0
whichistherequired equation of thegivenline
Find theinterceptsmade by theline

3x -2y + 12 = 0 on the coordinate axes

Solution : Equation of thegivenlineis

X-2y=-12.
Dividing by —12, we get

XLy

4 6

Comparingit with the standard equation of thelineinintercept form, wefinda=—-4and b=
6. Hencetheintercepts on thex-axisand y-axis repectively are —4. and 6.

=EnlENINMA The segment of aline, intercepted between the coordinate axesis
bisected at the point (x , y,). Find theequation of theline

Solution : Let P(x,, y,) bethemiddlepoint or the
segment CD of theline AB intercepted betweenthe

axes. Draw PM 0 OX
0 OM=xandMP=y,
0 OC=2x andOD =2y,

Now, from theintercept form of theline

x oy X
2x, T2y, 71

Fig. 10.5 \ A"
X y Y
e

o x Ty,

whichistherequired equation of theline.
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Straight line

(e) PERPENDICULAR FORM (NORMAL FORM)

We now derivetheequation of alinewhen p bethelength of perpendicular fromtheoriginon
theline and «, the angle which this perpendicular makes with the positive direction of
X-axisaregiven.

o
<
4
>
QD
(@)
XY

o = \ (i)

A
\
<

Fig. 10.6
() LetABDbethegivenlinecutting off interceptsaand b onx—axis and y—axisrespectively.
Let OP be perpendicular fromoriginOon ABand [J POB = ¢ (SeeFig. 10.6 (i))
0 5~ Cosa 0 a=pseca
Pp_ . _
and, b =sing 0 b=pcoseca
0  Theequationof lineABis
X, y _1
pseca  pcoseca
or, XCOS g *+YCOSEeC @ =P
(i) 2 = os (180° - & ) =~ C0S [From Fig. 10.6 (ii)]
U a=-psec a
similary, b= p cosec
, . Xy
(0  Theequationof thelineAB iIs— + b =1
XCOSa +ySna =p
MATHEMATICS
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el NN Determinethe equation of thelinewith ¢ = 135° and perpendicular distance
p=./2 fromtheorigin.

Solution : From the standard equation of thelineinnormal form have
XC0s135° +ysin135° = /2
X Yy _\/—
_+ =42
o T2 2
o, —-Xx+y-2=0
o, XxX-y+2=0

whichistherequired equation of the straight line.

Fi nd theequation of thelinewhose perpendicular distancefromtheoriginis
6 unitsand the perpendicular from theoriginto line makesan angleof 30° withthe positive
direction of x-axis.

Solution : Here ¢ =30°,p=6

O  Theequationof thelineis

xc0s30° +ysin30° =

V3 1
- _:6
> ){2 +y[2j 4/
(xy) 1
o, J3x+y=12 r

(fy PARAMETRIC FORM Q(xY,) N
We now want to find the equation of aline T y

throughagiven point Q (x,, y,) which makes
an angle ¢ with the positive direction of Y,
X—axis in the form

XX _ YNy X 7o Rt W X
COsa Sna
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Straight lines

wherer isthedistance of any point P (X, y) onthelinefrom Q (x,, y,).

Let AB bealinepassing through agivenpoint Q (x , y,) makingan angle ¢ withthepositive
direction of x-axis.

Let P(x, y) beany point onthelinesuch that QP =r (say)
Draw QL, PM perpendicularsto x-axisand draw QN [ PM.
Fromright angled A PNQ

N PN

Bit QN=LM=0OM-OL=x —X,
and PN=PM-MN=PM-QL=y-vy,

X_ —_
0 cosg=-—2 d§ng=t-A
X_ —
or, A= y_ e I', whichistherequired equation of theline
cosa Sna

SenlENONLE Find the equation of a line passing through A (-1, —2) and making an angle
of 30° with the positivedirection of x-axis, in the parametric form. Also find the coordinates of

apoint Ponit at adistanceof 2 unitsfromthe point A.
Solution : Herex, =-1,y,=-2and o =30°
[0  Theequationof thelineis

Xx+1 y+2

cos30° sn30°

+

y+2

N

X+1 _
or, @
2
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SinceAP=2,r=2

x+1_y+2_2
o V3 1
2 2

O x=,/3-1Ly=-1
Thusthe coordinates of thepoint P are (\/:_3 -1- 1)

=S EHIONIS] Find the distance of the point (1, 2) fromtheline2x—3y+9=0
measured along aline making an angle of 45° withx— axis.

Solution : Theequation of any linethrough A (1, 2) making an angle of 45° withx-axisis

x-1 _y-2 _
cos45®  sin45°
x-1_ —2_r
11
V2 2

r r
Anypomtonltls( N —,—Zj

Itliesonthegivenline2x-3y+9=0

if 2(1+%)—3(2+%)+9:0

r
2_6+9-—_=0
or, \/E

o, r=s5/2

Hencetherequired distanceis 5,/2 .
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Straight line

. CHECK YOUR PROGRESS 10.2

10.

12.

13.

14.

(&) Find theequation of alinewith slope2 andy— intercept is equal to —2.
(b) Determinethe d ope and theintercepts made by the line on the axeswhose equation
iS4x+ 3y = 6.

1
Find the equation of theline cutting off aninterecept ﬁ on negativedirection of axisof

yandinclined at 120° to the positivedirection of x-axis.
Find the dlope and y-intercept of thelinewhoseequationis3x— 6y =12.

Determine the equation of the line passing through the point (-7, 4) and having the slope
_3

=
Determinethe equation of theline passing through the point (1, 2) which makesequal
angleswiththetwo axes.
Find the equation of theline passing through (2, 3) and parallel to thelinejoining the
points (2,-2) and (6, 4).
(a) Determine the equation of the line through (3, —4) and (-4, 3).

(b) Find the equation of the diagonals of the rectangle ABCD whose vertices are
A(3,2),B(11,8),C(8,12)and D (O, 6).

Find the equation of the medians of atrianglewhoseverticesare (2, 0), (0, 2) and (4, 6).

Find the equation of thelinewhich cuts off intercepts of length 3 unitsand 2 unitson
x-axisand y-axisrespectively.

Find theequation of alinesuch that the segment between the coordinate axeshasitsmid
point at the point (1, 3)

Find the equation of a line which passes through the point (3, —2) and cuts off positive
interceptsonxandy axesintheratioof 4: 3.

Determinetheequation of thelinewhose perpendicular fromtheoriginisof length2 units
and makesan angle of 45° with the positwe direction of x-axis.

If pisthelength of the perpendicular segment fromtheorigin, onthelinewhoseintercept
ontheaxesareaand b, then show that

Find the equation of aline passing through A (2, 1) and making an angle 45° with the
positivedirection of x-axisin parametric form. Also find the coordinates of apoint P on
it at adistanceof 1 unitfromthepoint A.
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10. 3 GENERAL EQUATION OF FIRST DEGREE

You know that alinear equationintwo variablesxandyisgivenbyAx+By+C=0...(1)

In order to understand its graphical representation, we need to takethefollowing thres cases.
Case-1: (When both A and B areequal to zero)

Inthiscase Cisautomaticaly zero and the equation does not exist.

Case-2: (WhenA=0andB # 0)

Inthiscasetheequation (1) becomesBy + C=0.

C
ory= B and issatisfied by all pointslying on alinewhichisparalel to x-axisand the

C
y-coordinate of every pointonthelineis — B Hencethisistheequation of astraight line. The
casewhereB =0andA # Ocanbetreated smilarly.
Case-3: (WhenA # OandB # 0)

We can solvetheequation (1) for y and obtain.

A C

= X-—

B B

A C
Clearly, thisrepresentsastraight linewith dope — B andy —intercept equd to B

10.3.1 CONVERSION OF GENERAL EQUATION OFA LINE INTO VARIOUS
FORMS

If wearegiventhe generd equation of aline, intheform Ax + By + C=0, wewill seehow this
can be converted into variousformsstudied before.

10.3.2CONVERSION INTO SLOPE-INTERCEPT FORM
Wearegiven afirst degreeequationinxandyasAx+ By+ C= 0O
Areyou ableto find dlope and y-intercept ?

Yes, indeed, if weareableto put thegenerd equation in s ope-intercept form. For thispurpose,
let usre-arrangethe given equation as.

Ax+By+C=0as
By=-Ax-C

A C _
or y:—EX—E(ProwdedB;tO)

A C
whichistherequired form. Hence, thesope= A intercept = B
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Reducetheequation x + 7y —4 = 0 to the slope — intercept form.
Solution : Thegiveneguationis

X+ 7y-4=0
o y=-x+4

1

A
whichisthe converted form of thegiven equationin dope-intercept form
Find the slopeandy intercept of thelinex + 4y—3=0.
Solution : Thegivenequationis

X+4y-3=0
o 4dy=-x+3

__ 1.3
o y=-—, X+

Comparing it with dope-intercept form, wehave
slope= —l,y— intercept = E.
4 4
10.3.3CONVERSIONINTO INTERCEPT FORM
Supposethegivenfirst degreeequationinxandyis
Ax+By+C=0. ..(i)

Inorder to convert (i) inintercept form, werearrangeit as

Ax By _
Ax+By=-Cor 5" _:~

X L:l .
o, C € (ProvidedA # 0OandB % 0)
) g
_— . . . —C
whichistherequied converted form. It may be noted that intercept on x—axis = A and

intercept ony—axis = B
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ST [CHIONICE Reduce 3x + 5y = 7 into theintercept form and find itsinterceptson the
axes.

Solution : Thegivenequationis
3X+5y=7

O

3 5

=SETlo [EHIOR(00 Find x and y-interceptsfor theline 3x -2y =5.

Solution : Thegivenequationis

Thex-intercept = and, y— intercept =

3X-2y=5
3 2
—-x-=-vy=1
o, 5*7gY
§+l=
or, § ;5
3 2

5
Thus, therequired x— intercept = 3

2
10.3.4 CONVERSION INTO PERPENDICULAR FORM

and y-intercept=-

Let thegeneral first degreeequationinxandy be
Ax+By+ C=0 ()]

Wewill convert thisgeneral equationin perpendicular form. For thispurposelet usre-writethe
givenequation (i) asAx+By=-C

Multiplying both sides of the above equation by A, we have
AAX+ABy=-AC
Let uschooseA suchthat (AA)?+ (AB)?>=1

. (i)
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Straight lines
1

o A= (A + B?) (Teking pogitivesign)
Subdtituting thisvalueof A in(ii), wehave

AX + By = — C e
\/(AZ +B?%) \/(AZ +B?) \/(Az +B?) .. (iii)

Thisisrequired conversion of (i) in perpendicular form. Two casesariseaccordingasCis
negativeor pogtive.

0] If C<0,theequation (ii) istherequired form.
(i) If C>0,theR. H. S. of theequation of (iii) isnegative.
We shall multiply both sides of the equation of (iii) by —1.

0  Therequiredformwill be

_ AX B By _ C
\/(AZ + BZ) \/(AZ + BZ) \/(AZ + BZ)

IC|
Thus, length of perpendicular fromtheorigin= m

Inclination of the perpendicular with the positwedirectionof x-ax is

A

isgivenby cos6 = + \/m

B
or sme[ ’—(A2+Bz)]
wherethe upper signistaken for C >0 and thelower signfor C<0. If C=0,theline

passesthrough the origin and thereisno perpendicular fromtheoriginontheline.
With the help of the abovethree cases, we are ableto say that

Isthe converse of the above statement true? The conver se of the above statement isthat
every straight line can be expressed as a general equation of first degreein x andy.
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In thislesson we have studied about thevariousformsof equation of sraight line. For example, Mg)[grlél_-ni; I
[
Geomet

X
let ustake some of themasy = mx +c, 3 +% =landxcosa +ysina=p. Obvioudly, al

arelinear equationsin x and y. We can re-arrangethemasy—-mx—-c=0,bx+ay—-ab =0
andxcosa +ysina —p=0respectively. Clearly, these equations are nothing but adifferent

arrangement of genera equation of first degreeinxandy. Thus, we have established that Notes

=eylJlNlal Reducethe equation x + /3 y + 7 = 0into perpendicular form.

Solution : Theequation of givenlineisx+ /3y + 7=0 .. (0)
Comparing (i) with general equation of straight line, wehave
A=landB= /3

O JA?+B? =2

Dividingequation (i) by 2, wehave

5+§y+1:0
2 2 2
1 V3) 7
——|x+]|- -—=0
or (2) ( 2]3/ 5
4r AT T
or X COoS 3 ysin 3 >

(cosB and sin B being both negativein thethird quadrant, value of 8 will lieinthethird quadrant).

Thisistherepresentation of thegivenlinein perpendicular form.

Find the perpendicular distance from the origin on the line
3 x=y+2=0.Also, find theinclination of the perpendicular fromtheorigin.

Solution : Thegivenequationis /3 x—y+2=0

Dividing both sidesby ./(+/3)2 + (-1)2 or 2, wehave
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Straight line:

ﬁx——y+120
2
YER
o, —X-_y=-—
2 2

Multiplying both sides by -1, we have
V3

-—X

1
+—-y=1
2 2y

57 o van 2% -
x0056 ysmG—

quadrant, so value of 6 liesinthe second quadrant).

or, 1 (cosBis—ve in second quadrant and sin 8 is+vein second

Thus, inclination of the perpendicular fromtheoriginis 150° anditslengthisequal to 1.

e[ o] [LHIOMEYH nd the equati on of alinewhich passessthrough the point (3,1) and bisects
the portion of theline 3x + 4y = 12 intercepted between coordinate axes.

Solution : First wefind theintercepts on coordinate axes cut off by thelinewhoseequationis
from. 3x + 4y =12

3x 4y _
o T

Xy

— 4 ==
o 1773

Hence, intercepts on x-axisand y-axisare4 and 3 respectively.

Thus, the coordinates of the pointswheretheline meetsthe coordinate axesareA (4, 0) and
B (0, 3).

3 y

. _ . . 2 il
0 Mid pomtofABls( ,2). v\‘
0.3)

Hencetheequation of thelinethrough (3, 1)
3
and (2, Ej is

o1
-1= £ (x-3
y L ‘
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Straight lines

1
_1=-(x-3
o Y 2( )

oo 2(y-1)+(x-3)=0

or 2y-2+x-3=0

oo x+2y-5=0

Prove that the line through (8, 7) and (6, 9) cuts off equal interceptson
coordinateaxes.

Solution : Theequation of theline passing through (8, 7) and (6, 9) is

9-7
~7=""——(x-8
y 5 g*-9

oo y-7=-(x-8)

o x+y=15
Xy
_+_:1

o 15715

Hence, intercepts on both axesare 15 each.

=eTnlol[cNIOeR Find the ratio in which the line joining (=5, 1) and (1, —3) divides the join of
(3,4) and (7, 8).

Solution : The equation of the line joining C (-5, 1) and D (1, -3) is

3-1
X +
1+5( 2

y-1=

4
oo Yy-1= _E(X+5)

oo 3y-3=-2x-10
oo 2Xx+3y+7=0 .. (1)

Letline(i) dividethejoinof A(3,4) andB (7, 8) at
thepoint P.

If therequiredratioisA : Linwhichline(i) divides
thejoinof A(3,4) and B (7, 8), thenthe coordinates
of Pare

71 +3 81+4
A+1 ' A+1
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Straight line

SincePliesontheline(i), wehave

5 A +3 43 81+4 +720
A+1 A+1

O 14AA+6+24N+12+7MN+7=0

5
O 45A+25=00 )\:—5

Hence, the line joining (-5, 1) and (1, —3) divides the join of (3, 4) and (7, 8) externally in the
ratio5:9.

£\
Le:‘ CHECK YOUR PROGRESS 10.3

1.  Under what condition, the general equation Ax + By + C=0 of first degreeinx andy
representsaline?

2. Reducetheequation 2x + 5y + 3= 0to theslopeintercept form.
3.  Findthexandy interceptsfor thefollowinglines:
@y=mx+c (b)3y=3x+8(c)3x-2y+12=0

4.  Find the length of the line segment AB intercepted by the straight line 3x -2y +12=0
between thetwo axes.

5. Reducetheequationx cos o +ysin o =ptotheintercept form of the equation and
adsofind theinterceptsonthe axes.

6.  Reducethefollowingequationsinto norma form.
(@ 3x-4y+10=0 (b) 3x-4y=0
7. Which ofthe lines 2x —y + 3=0and x —4y -7 =0 is nearer from the origin?

Wewill heredevelop aformulafor finding angle betweentwo givenlines

10.4 ANGLE BETWEEN TWO LINES

Wewill now try to find out the angle between thearmsof the divider or clock when equation
of thearmsare known. Two methods are di scussed bel ow.

10.4.1 Whentwo lineswithslopesm and m, aregiven
Let AB and CD betwo straight lineswhose equationsare
y=m, X+c andy=m,Xx+c, respectively.

Let P bethepoint of intersection of AB and CD.
- OXEB= 0, and OXFD =6,. Then

MATHEMATICS



Straight lines

tan0,=m andtan6,=m,

y
Let 0 betheangle JEPF between AB and CD. 1B s
Now 6, =6,+86 . 3
o 06=6,-6, &
0 tanB=tan(B,-6
(6,-86) 0, 0, N
tan 6, — tan 0, E|O X
or tane'1+tan6’1tan¢92 A
m-m
Hence tan®="7_ " -~
] 1+
mm "y' Fig. 10.10

which givestangent of theangle betweentwo given
linesintermsof their dopes.

Fromthisresult we can find theangl e between any two given lineswhentheir dopesaregiven.

=eTnlo[SNIepe) Find the angle between thelines 7x—y =1 and 6x—y = 11.

Solution : Let 8 bethe angle betwen thelines 7x—y = 1 and 6x— y = 11. The equations of
theselines can bewrittenasy=7x-1and y = 6x— 11.

Here, m =7, m,= 6. wherem, and m, are respective slopes of thegivenlines.

7-6 _ 1
tan6="77"25 " 43

O
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§ Straight line

1
Theangle 6 betweenthegivenlinesisgivenby tan6 = 3

=SegldlNoprd Find the angle betweenthelinesx+y+1=0and2x-y-1= 0.

Solution : Putting the equations of thegiven linesin slopeintercept form, weget y=-x-1
andy=2x-1

0 m=-1andm,=2wherem, andm, arerespectively slopesof thegivenlines.

1-2

T ToN

Theangle 8 betweenthegivenlinesisgivenbytan6=3

SETl IR Arethe straight linesy = 3x—5and 3x + 4 =y, paralel or perpendicular?

Solution : For thefirst liney = 3x-5, the slope m =3 and for thesecond line 3x+4=Yy,
thesopem, = 3. Sincetheslopes of boththelinesaresamefor both thelines, hencethe
linesarepardlédl.

1
el [NVl Arethestraight linesy =3xandy = 3 X, parallel or perpendicular?

1

X
Solution : Theslopem, of theliney=3xis3 and opem, of thesecond line y = 3 is 3

Since, m m,=-1, the lines are perpendicular.
10.4.2 When the Equation of twolinesarein general form

Let thegenera equationsof two given straight linesbegiven by

A x+By+C =0 - ()
and A x+B,y+C,=0 (D)
Equations(i) and (ii) can bewritten into their dopeintercept fromas
__AL_G __ AL G
= X-— == X-—
y Bl Bl and y BZ BZ

Let m andm, betheir respective slopesand using theformula, we get.
AB-AB
A A +B B

Thus, by using thisformulawe can cal cul ate the angle between two lineswhen they arein
generd form.

e, tand=

MATHEMATICS



Straight lines

SENR Arethestraight linesx—7y+12=0andx-7y+6=0, parallel?
Solution: HereA=1,B,=-7,A,=1andB,=-7

A B

Snce =0
A B

1 -7
=7

SET o HIORCYE D etermine whether the straight lines2x+ 5y—8=0and 5x—2y—-3=0are
paralld or perpendicular ?

Here A =2,B, =5
A =5andB,=-2
Solution : Here A A, + B, B, =(2) x (5) + (5) x (-2) =0.

Hencethegivenlinesare perpendicular.

. CHECK YOUR PROGRESS 10.4

What istheconditionfor givenlinesy=m x+c and Ax+By+C=0
(a) tobepardle? (b) to be perpendicular?

4

X
2. Findtheangle betweenthelines4x +y=3and Sty=5.

3. (&) Writetheconditionthat thetwolinesA x+B,y+C =0andA, x+By+C,=0
are

(i) pardld.
(i) perpendicular.
(b) Are the straight lines x — 3y = 7 and 2x — 6y —16 = 0, parallel?

(c) Arethe straight linesx =y + 1 and x =—y + 1 perpendicular?
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10.5 DISTANCE OF A GIVEN POINT FROM A GIVEN LINE

Inthissection, weshall discussthe concept of finding thedistanceof agiven point fromagiven
lineorlines.

Let P(x, y,) bethegiven point and | betheline Ax+ By + C=0.
Letthelinel intersect x axisandy axisRand Q respectively.
Draw PM O and let PM = d.

L et the coordinates of M be (X, y,)

a= Jou-xf +-wt Lo

Mliesonl
0 Ax,+By,+C=0
or  C=-(Ax,+By,) (i)

. C C .
Thecoordinatesof Rand Q are _K’O and 0’_E respectively.

C
e A
Theslopeof QR= " C 0 B and,
A
Yo ™V
theslopeof PM =
P X=X
Y.~ 1><D AD:_ AY
As PMOQRO 7 —%, EFB \
Yi— Y, _ B Q P(le)
o Y Tx A (i) d !

<A

o) R\}

v . Fig.1011
y
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X =% _Y%i=Y, \/{(Xl‘xz)2+(yl‘y2)2}
From (iii) A = B = \/(A2+BZ) (V)

(Using propertiesof Ratio and Proportion)

X =% _ Y=Y, _ A —%)+B(y,-Y,)

Al

From (iv) and (v), we get

\/{(Xl - X2)2 (yl - y2)2} _ A()(1 - Xz) + B(y1 - yz)
e

d +AX1+By1_(AX2+BY2

o Ja+B A+ B [Using ()]

Ax +By, +C
or (A% +B?) [Using ii)]

Sincethedistanceisawayspositive, wecanwrite

‘AX1+BV1+C‘

d=‘ \/(A2+BZ) ‘

=yelnlol[SHIORCYA i nd the poi nts on thex-axiswhose perpendicul ar distancefromthe straight

Xy .
line—*t—-=1isa.
a b

Solution : Let (x,, 0) beany point on x-axis.

Equation of thegivenlineisbx +ay—ab = 0. The perpendicular distance of the point (x , 0)
fromthegivenlineis
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Straight line

a=ibx1+a.0—ab
(o +b)

0 X1=%{bi (a2+b2)}

a
Thus, the point on x-axisis (E (b + . /a’ + bz) : 0)

~\
Le:‘ CHECK YOUR PROGRESS 10.5

1.  Findtheperpendicular distanceof thepoint (2, 3) from3x + 2y +4=0.

2. Findthe pointson the axis of y whose perpendicular distance from the straight line

Xy .
—+ ==
2 b lish.

3.  Findthepointsontheaxisof y whose perpendicular distancefrom thestraight line4x +
y=12is4.

4.  Findthe perpendicular distance of theoriginfrom3x + 7y +14=0
What arethe pointson theaxis of x whose perpendicular distancefromthestraight line

X,y .
—+= = ?
2 1is3

10.6 EQUATION OF PARALLEL (OR PERPENDICULAR) LINES

Till now, we have developed methods to find out whether the given lines are prallel or
perpendicular. Inthissection, weshall try tofind, the equation of alinewhichisparald or
perpendiculartoagivenline.

10.6.1EQUATION OFASTRAIGHT LINE PARALLELTOTHE GIVENLINE
Ax+By+c=0

Let Ax+By+C =0 (1)

beany lineparald tothegivenline
Ax+By+C=0

Theconditionfor pardlelismof (i) and (i) is (i)

A_B _
aATg K (say)

0 A=AK,B =BK,

MATHEMATICS
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withthesevaluesof A andB,, (i) gives
AKx+BK y+C =0

G
or Ax+By+?:0

1

C
o Ax+By+K=0, whereK = - ...(iii)
1
Thisisalinepardld tothegivenline. Fromequations(ii) and (iii) we observe that
(i) coefficientsof xandy aresame

(ii) constantsaredifferent, and areto eva uated from given conditions.

Fi nd equation of the straight line, which passesthrough the point (1, 2) and

whichisparale tothestraight line2x+ 3y +6=0.

Solution : Equation of any straight lineparalldl to the given equation can bewrittenif we put
(i) thecoefficients of x andy as sameasin the given equation.

(i) constant to be different from the given equation, whichisto beeva uated under given
condition.

Thus, therequired equetion of thelinewill be
2x + 3y + K = 0 for some constant K
Sinceit passesthrough thepoint (1, 2) hence
2x1+3%x2+K=0
oo K=-8
0  Required equation of thelineis2x+ 3y=8.

10.7 STRAIGHT LINE PERPENDICULARTO THE GIVENLINE
Ax+By+C=0
Let A x+By+C =0

beany line perpendicular tothegivenline - (1)
Ax+By+C=0

Conditionfor perpendicularity of lines(i) and (ii) is (1))
AA +BB =0
A_ B _

o 2o
0 oK @)
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Straight line

O A =BK andB =-AK,
Withthesevaluesof A and B, (i) gives

C
Bx — Ay + ?1=0=O

1

_G

or  Bx—Ay+K=0where K=" ... (iii)
1

Hence, theline(iii) isperpendicular tothegivenline(ii)

We observethat in order to get aline perpendicul ar to the given linewe haveto follow the
following procedure:

(i) Interchangethe coefficientsof xandy
(i) Changethesign of oneof them.

(iii) Change the Constant term to anew constant K (say), and evaluateit from given
condition.

SEl NI Find the equation of theline which passesthrough thepoint (1, 2) andis
perpendicular totheline2x+ 3y +6=0.

Solution : Following the procedure given above, we get the equation of line perpendicular to
thegiven equationas3x— 2y +K =0 ()

(i) passesthrough the point (1, 2), hence
3x1-2x2+K=00orK=1
0  Reguired equation of thestraight lineis3x—-2y+1=0.
Find the equation of the line which passes through the point
(X, y,) andis perpendicular tothestraight lineyy, = 2a (x + x,).
Solution : Thegivenstraight lineisyy, — 2ax—2ax, =0 (1)
Any straight line perpendicular to (i) is2ay +xy, + C=0
Thispassesthroughthe point (x,, )
0 2ay,+xy, +C=0
0 C=-2ay,-Xxy,
[0  Required equation of thespraight lineis
2a(y-y,) +y, (x-x)=0
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N\
L@‘ CHECK YOUR PROGRESS 10.6

_a

1.  Findthe equation of the straight line which passes through the point (0, —2) and is parallel
tothestraight line3x +y =2.

2. Findthe equation of the straight line which passes through the point (1, 0) and is parallel
tothestraight liney =2x + 3.

3.  Find the equation of the straight line which passes through the point (0, —=3) and is
perpendicular tothestraight linex +y+1=0.

4.  Findtheequation of thelinewnhich passesthrough thepoint (0, 0) andisperpendicular to
thestraight linex +y=3.

5. Find the equation of the straight line which passes through the point (2, -3) and is
perpendicular tothegiven straight line2a(x +2) + 3y =0.

6.  Find the equation of the line which has x - intercept—8 and is perpendicular to the line
3x+4y-17 =0.

7.  Find the equation of the line whose y-intercept is 2 and is paralel to the line
2x-3y+7=0.

8.  Prove that the equation of a straight line passing throngh (a cos® 6, asin® 6) and
perpendicular tothesinex secB +y cosec 6 =aisxcos0 -y sin 6 =acos26.

10.8 APPLICATION OF COORDINATE GEOMETRY

L et ustake some exampl esto show how coordinate geometry can be gainfully used to prove
somegeometrical results.

SENNENIREY Prove that the diagonals of arectangleareequal.

Solution : Let ustake origin asonevertex of the rectanglewithout any loss of generality and
take oneside dong x—axis of length a and another side of length b along y—axis, as shown in
Fig. 10.12. Thenthecoordinatesof thepointsA, B and Care(a, 0), (a, b) and (O, b) respectively

Length of diagonal AC= ,/(a-0) + (0-b)* = ,/a? + b?

Length of diagonal OB = \/(a_o)z + (O—b)2 = \/az + b2

0 AC=0B

i.e, thediagonalsof therectangle OA BC areequal. Thus, in general, we can say that the
length of the diagona sof arectangleareequal.
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MODULE - I
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Geometry A
0,b B
C (0,b) tab)
Notes
(2,0 > X
0](0,0) A
Fig. 10.12

SENENRYE Prove that angleinasemi circleisaright angle.

Solution : Let O (0,0) be the centre of the circle and (- a,0) and (a,0) be the end- points of
oneof itsdiameter. Let thecircleintersectsthey-axisat (0,a) [seeFig. 10.13]

a-0
O SlopeofBQ=7_5 =1=m,

O0-a
Slopeof AQ="7"5 =-1=m,

As mm,=-10 AQisperpendicular to BQ
0 BQAisarightangle.

Again, let P (acos6, asin 8) beagenera point onthecircle.

asing _ siné

H Slopeof PB = o COS@ + a - 1+ cosé =M (say)
Y
A
Q| 03
P(acose ,asing)
J 0 A
B(a,0) (0.0) A@a0)
Fig. 10.13
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O-asind _ sin@
Slopeof QA =3 "5 cos0  1-cosd ~ M (say)

sing (_ sing j_ sn*g __ sn’9 _
and M. m =3 00 )\ T 1-coso T 1-co0  1-coso

0 PAisperpendicular to PB.
OBPAisaright angle.

=eTglo] [LNIORSE |V edians drawn from two verticesto equal sidesof anisoscelestriangleare
equal.

a _[
Solution : Let OAB bean equilateral trianglewith vertices(0,0), (a,0) and BE,GE

Let Cand D bethemid-pointsof AB and OB respectively.

Fig. 10.14

O C hascoordinates

4>|§s’
Nlm

)

a
‘2

N——

hlm

D hascoordinates (

9a’
O LengthofOC—W/( +(—) = 1—6+___

and LengthofAD:\/(a—%)zﬂ 2y __J_

0  Lengthof OC=lengthof AD

Hencethe proof.
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Straight line:

SYETJ NI The line segment joining the mid-pointsof two sidesof atriangleisparald
tothethird sdeandishalf of it.

Solution : Let the coordinates of the verticesbe O (0, 0), A (a, 0) and B (b,.c). LeteCand D
be the mid-points of OB and AB respectively

b c
0  Thecoordinatesof C are (E’Ej B(b,c)
y
A
a+b ¢
Thecoordinatesof D are (T ' Ej
C D
c c
2 2 (0,0) -
0 Slopeof CD = a+b b =0 o Aa.0)
2 2
Fig. 10.15

Slopeof OA, i.e,x—axis=0
[0 CDispardle to OA

Length of CD = \/Ea%b_gg +\/§—§§ :%

Lengthof OA =a

1
[ CD:EOA

which provestheaboveresult.

=SEnl ISR | f the diagonal sof a quadrilateral are perpendicular and bisect each other,
thenthe quadrilateral isarhombus.

Solution : Let thediagona sberepresented along OX

and QY asshownin Fig. 10.16 and supposethat the I

lengths of their diagonal sbe 2a and 2b respectively. D (0, b)
OA=0C=aandOD=0B=b

< C » X
AD = 2 2 _ [x2 2 - ”
JoA? +0D? =/a> +b A(—a,O)\ © (a0)
AB = \JOB? + OA? = \/a? + b? B[ (0,-b)
Fig. 10.16

MATHEMATICS



Straight lines

SimilarlyBC= /32 +p2 =CD
As AB=BC=CD=DA
0 ABCDisarhumbus.

"\
Le:‘ CHECK YOUR PROGRESS 10.7

Using coordinate geometry, provethefollowing geometrica results:

1. Iftwomediansof atriangleareequal, thenthetriangleisisosceles.

2.  Thediogonasof asquareareequa and perpendicular to each other.

3. Ifthediagondsof aparallelogram areequal, thentheparallelogramisarectangle.
4. If Disthemid-point of base BC of A ABC, then AB?+ AC2=2 (AD?+ BD?)
5

In atriangle, if alineis drawn parallel to one side, it divides the other two sides
proportiondly.

If two sidesof atriangle areunegual, the greater side hasagreater angle oppositetoit.
Thesum of any two sides of atriangleisgreater thanthethird side.

Inatriangle, the medians passthrongh the same point.

Thediagonal of apardleogramdividesitinto two trianglesof equd area.

10. Inaparalelogram, thepairsof oppositesidesareof equal length.

] LET USSUM UP

. Theeguation of alineparallel toy-axisisx=aand parallel tox-axisisy=h.

. The equation of the line which cuts off intercept ¢ on y-axis and having slope mis

y=mx+ cC
. The equation of the line passing through A(x, y,) and having the slope mis
y_yl = m(X_X]_)
. The equation of the line passing through two points A(X, y,) and B(x,, y,) is
Y=V

Y=Y:7 'y Tx, X%
«  Theeguationof thelinewhich cutsoff interceptsa and b on x —axisand y—axis respectively
. Xy
—+ L =
IS 2 b 1

«  Theequation of thelineinnormal or perpendicular formisxcos ¢ +ysin o =p
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Straight line

wherepisthelength of perpendicular fromtheorigintothelineand « istheanglewhich
this perpendicular makeswith the positivedirection of thex-axis.

X=X — Y=V =r
cosa Sha

Theeguation of alineintheparametricformis

wherer isthedistance of any point P (x, y) onthelinefromagivenpoint A(x , y,) onthe
givenlineand ¢ istheanglewhichtheline makeswith the positive direction of the
X-axis.

Thegenerd equation of first degreeinx andy dwaysrepresentsastraight line provided
Aand B arenot both zero smultaneoudly.

From general equation Ax + By + C =0 we can evauatethefollowing :

A C C
(i) Slopeof theline= "B (i) x-intercept = A (iii) y-intercept = B

(iv) Length of perpendicular fromtheorigintotheline= (A2 +B?)

(v) Inclination of the perpendicular from the origin is given by
FA FB
Cos o = (A2+BZ) ;S.na: (A2+BZ)

wherethe upper signistakenfor C> 0 andthelower signfor C<0; butif C=0then
either only the upper sign or only thelower sign aretaken.

m-m
1+mm,

(i) Linesareparallel if m =m,. (i) Linesareperpendicular if m m,=-1.
(B) Angle g betweentwo linesof generd formis:

If g betheanglebetween two lineswith slopesm, m, then tan¢ =

tan 6 = AzBl - AiBZ
- AA +BB,
Bl
(i) Linesareparalel if A B,—A, B, =0or =0
A B,
(ii) Linesareperpendicular if A A, + B B,=0.
A+ By, +C
Distanceof agivenpoint (x,, y,) fromagivenlineAx+By + C= Oisd:‘ \/(AZ + BY) ‘

Equation of alineparallel tothelineAx+ By+ C=0isAx+ By+ k=0
Equation of aline perpendicular tothelineAx+ By+ C=0isBx—-Ay+k=0
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o
TERMINAL EXERCISE

1.

10.

11.
12.

Find theequation of thestraight linewhosey-intercept is—3 and which is:
(a) parallel to the line joining the points (-2,3) and (4, -5).

(b) perpendicular to the line joining the points (0, -5) and (-1, 3).

Find the equation of the line passing through the point (4, -5) and

(a) parallel to the line joining the points (3, 7) and (-2, 4).

(b) perpendicular to the line joining the points (-1, 2) and (4, 6).

Show that thepoints(a, 0), (0, b) and (3a, — 2b) are callinear. Al so find the equation of
thelinecontainingthem.

A(1,4),B (2,-3)and C (-1, -2) are the vertices of triangle ABC. Find
(a) theeguation of themedianthrough A.

(b) theequation of thedtitudethrougle A.

(c) theright bisector of theside BC.

T

A straight lineisdrawn through point A (2, 1) making an angle of 5

withthe positive
direction of x-axis. Find theequation of theline.

A straight line passesthrough the point (2, 3) andisparalel totheline2x+ 3y +7=0.
Finditsequation.

Find the equation of theline havingaand b asx-intercept and y-interceptsrespectively.
Find the angle between thelinesy = (2 - ,/3) x+5andy=(2+ ,/3) x—d.

Find the angle between thelines2x+ 3y=4and 3x-2y=7

Find the length of the per pendicular drawn from the point (3, 4) onthe straight line
12 (x +6) =5 (y-2).

Find thelength of the perpendiculafrom (0, 1) on3x+4y+5=0.
Find thedistance between thelines
2x+3y=4and4x + 6y = 20
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13.

14.

15.

16.

@
(b)

©
(d)

C)

Straight line

Find the length of the perpendicular drawn from the point (-3, — 4) on the line
4x-3y=T1.

Show that the product of the perpendicularsdrawn from the pointson the straight line

X
—cose+i sinB=1isb?
a b

Provethat the equation of the straight linewhich passesthrough thepoint (acos®6, b
sin®B) and is perpendicular to x secO +y cosec 0 = aisx cos - y cosec 6 = a cos 20

Provethefollowing geometrical results:
Thealtitudes of atriangleare concurrent.

Themediansof anequaliatera triangleareequal.

2

Theareaof anequalaterd triangleof sdeais

If G isthe centroid of A ABC, and O is any point, then OA? + OB? + OC? =
GA%+ GB? + CG? + 30G2,

The perpendicular drawn from the centre of acircleto achord bisectsthe chord.
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G| ANSWERS

CHECK YOUR PROGRESS10.1

1. Sraghtline 2.(a1 (b) -1 (01
3. 7 4.20 5@y=-4 (b)x=-3
6. x=5 7.y+7=0

CHECK YOUR PROGRESS10.2

-4
1. @y=2x-2 (b)Slope= 3 y —intercept =2

1
2. 3y =-3x1 3.Slope= o y-intercept = -2

4. 3X+7y=7 S.y=x+1;x+y-3=0 6.3x-2y=0
7.@x+y=-1 (b) Equation of thediagonal AC=2x-y-4=0

Equation of thediagonal BD =2x - 11y +66 =0
8. x-2=0,x-3y+6=9and5x-3y-2=0

9. 2x+3y=6 10.3x+y=6 11.3x + dy=1 12.x+y=2/2
X—2 -1
14 i yl and the co-ordinates of thepointare%*i’“il:
BN RNG NERNEl=
CHECK YOUR PROGRESS10.3
_ -2 3
1. AandB arenot both simltaneoudy zero 2. y:?X—g

w| oo

—C -8
3. () x—intercept = ' y-intercept=c (b) x-intercept = 3 ; y-intercept =

(c) x-intercept = —4; y-intercept = 6

X X
. + =1
4. 2413 unts > pseca  pcoseca
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Straight line

MODU!_E -l 3 4 3 4
Coordinate 6. (@ —X*+t—-—y-2=0 (b) —X+—=y=0
Geometry 5 5 5 5

7.  Thefirslineisnearer fromtheorigin.
CHECK YOUR PROGRESS 104
Notes
1. (a)ml:E () Am =B
7

= tan™| =

2 oman]
A_A y
3. @) xm ~ B, (i)A,A,+B,B,=0
(b) Pardld (c) Perpendicular.

CHECK YOUR PROGRESS10.5

16 b [22 & 12 32
1 d= E 2. (O,a(ai a-+b )j 3. (O’EJ

14 3
—_— —(4+95,0
4 T 5.(4( ))
CHECK YOUR PROGRESS10.6
1. 3Xx+y+2=0 2.y=2x+2 3.x-y=3 4.y=X

5. 3x-2ay=6(a-1) 6.4x-3y+32=0 7.2x-3y+6=0

TERMINAL EXERCISE

1. @4x+3y+9=0 (b)x-8y—-24=0
2. (8 3x-5y-37=0 (b) 5x-8y-60=0
4. (8 13x-y-9=0 (b)3x-y+1=0
(c)3x-y-4=0

5. x-.3y=2-.3 6.2x+ 3y +13=0
7. bx+ay=ab 8 = 0. Z 10, 2
. X+ ay = - - ‘13
11 E 12 S 13 !

5 13 "5
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