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&rﬁnaﬂqﬂﬁ&nﬁkm;mﬂgﬂﬁ@fﬂﬁ

& 16 F(s)= f(x), then | flade= F(&) +C,forany real mumber C. s called indefinite intogy

} . of the produet of .l Diviskon of a e segiment
@ If f(x) and g(x) are integral fanctions w.r.L &, then the integral product of f{x) wod g (z) ! Recoll distance formnla te caloulate dﬁﬂmmmm»‘m in Cartesian plane o
4l B Find coondinates of s point thut divides the line segment in given ratio (inerrally and externally). Ly
WL X I8 l”‘* g0, dhi= £ ()l and dv= g () ; |=.|. %-mu ﬂ"?l t’:::nmdiu“h ihtw snigle bitecton: of a manghe are concurren, S
=y = V= [ Z afid ; . ; L Slape ol n stra i
I L on the interval [, 5) and [a, b] is divided into.n equal subintervals whog L Defin the slope of a line. &
v IEFG) i oqoteon then the definite integral of f(x) fromx=atox= bis: Il Derive the formmlato ind the shope of a line passing through b peinis. 3
1phit- IE Xy DynerrenBg 1 imid 1 oL sira given slopes may
RPN g b-a % d‘hxdﬂlflwﬁhr:;c Prem Ll pu:pwnli::hrmmmm :
Tf{ﬂdx: lim M[f(:ﬂ*ﬂ-‘zj*'“* fix)), ax= T ' 13 Equation of a straight e |;nrnlh:l to Co-ordinnte axes
o gl i Find the equation of a straight line parallel to .
. I *  paxisand ¥ o dstance a from it, *  waxis andar s dignce b from it
i IiMZI{.xa}M- i=L23,.n T4 Stamdard form of equation of o straight line
] ] i i Define imtercepts of o straight Hne, Derive equation of 2 straight kine fn K
integral roduct of two functions 1 X ’ . infercept from, % point-slope frm, * rwo-point form,
- e ieflabte ot;lhsp ' . e mm " symmeiric foem, *  pormal form
IM#:uv!-!ﬂlf u. Shwh!nﬂl.ﬂmmmmuﬂ:hhmulyn@uﬂnn
* “ » HE Reduce the generl form of the equation of a straight line to the other standard forms.
If f(x)is continucus and f(x) 2 Ocn the closed interval [a, b], then the area under a curve y =/ A dhyn Tm I il
. H ' R i wi 10 pesition of &
on [a, b] is given by the definite integral of f{x) on [#, 4); ) il m;".:f’i‘:;*“ pqp.ﬂm foulor St hﬁnmuummw lin=s,
k T8 Angle betwoen lines
Area= [f(x)dx = F(B)~ F(a) L Find the angle between two coplinar intersecting strsight lines. -
. - i, Fiuilh:mhd&ﬁhﬂﬂmmﬁglhﬁfﬁﬁnf@mﬁmdﬂpﬂhﬁ
i i . il e Cal of when gven.
. 1fafunction f(x) gqﬂ:hﬂnm an the closed interval fa, &) ” m:ﬁ;ﬁﬁruuﬁ:ﬂ?ﬁt stopes are
4 = - L Find the condition of concurrency of thr srnight Hoes.
| fe=|FLC = F()-Fla) i Find the equation of mediss, titudo and right bisector af  tisngle
- B Show that

Where F (x) is any function such that F'(x) = f(x) for all x in [a, &]. " theerghibiecters, ¢ dwecmcdions, ¢ (hweealiudes, of a riangle are concurrent,

T8 Avenof s trinegelar reglon .

L Tind ares of a triangular region whese vertices are given,

0 Homegenows cquation

b Recognize homogencous linear and quadratic squations in two varisbles,

R Mmlhh?MWqﬂﬂhmewﬂermﬂm@uhﬁ '

. throagh the erigin and find scute sngle between ibem. ]
T SR T e

L Litioduciion )

We are familiar about Cartesian coordinate system, we have leamt
about it & aur previous classes. This Cartestan ccordinate system may be
helpful to know the slope formula, Pythagoras theorem end distance formmla,
In this lesson we will learn in details and write the equations involving arbitrary
Points, Most of the grometric deas can be expressed using algebraic equations.

malytic geometry is defined as:

“The stidy of refationship berween geomercy and algebra iy called
Analytic genmpeir
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For example to calculate the slope/gradient between two given points, the numergyy, & UNIT-7
difference in the y-coordinates some times called it “Rise” and the denominator is the dit‘rm:: Pl JE;?‘T:—--,- PLANE ANALYTIC GEOMETRY STRAIGHT Liny:
between x-coordinates, some time called it “run” e.g. s F; : fm.;,-,:, -5V =d, say &
, - Rize his 13 the distance frop dint B ) i
Slop between two points = -i—'-i u;; = Fan n (% 54) 1o paim Qlx3) inthe Cattesian coordinate plase.
" *  The disiance from the ariss ; -
peitic Geometry was independeat and simultancous inveetion of Pierre De Fermat and Hm‘ Diescarpes The ! s “’:am 0(0,6) o paint Pl 3k cbinined by insening H=poel in el
fundamental idea of Analytic Geometry and the representation of eurved lines by algebraic mmm{ i1y d*}DP|='i'r-'?T.}_'._
bwo variables say, x and y was given in seventeenth century by them. o Thediienss Sia i fis s .
MBI C(0.0) to poirt Cfx,, v} i abialned by irserting x, = y =0 fn result
mﬂi\risinn of a line segment (1 d=|ogf=[d5 7
We are familiar with the set of real mumbers as well as with several of s subsets, inciug * e fine segment £O is horizontl, then the disiance from

. the point. Plx,3,) to point Qx,, v,)ls
ohiaired by inserting Yo =¥, in result 1): o =|Pgi= Irf-fr'-'r.l?
. tr:hclhusmuumhvmiﬂllhmmrdhmﬁmm F{xl-J” to point Q{-Thjf_‘}hnbhhmd

by insenting x, =Xy dn result (1); o ..'pq_ f{_}.t “.":1.1

natural mumbers and real numbers. The real numbers can easily be visualized byum,__.:f
dimensional conrdinate system call real number line,

':'.‘:Jc.-ulal{mmul'»:ﬂmrta.1m.-I:u:tumaumat'l\'nlg:lwn1:-|:il‘tis_“"I
The study of plne analytic geometry is greatly

facilituted by the use of vectors, The distance between any two
uiw:upulmamnbecammwmgumﬂmﬁ formule

I Pix.y) aod Q(xy,»,) are two points in the
ay-plane and 0 is the angle in between the positive directions
of the x and v ares, then, PQ is the directed line segment
sssociated to initial point Px,y) and terminal point
le:s}'ﬂ-

m Find the distance between the two points P{3,<2) and Q(-1, -5},

m Pl nd= (3-2), Aryn) =(=1L=5) fs used fo obtain the distance o in berween the two
porints P and

=l + 0=y = 13 (- (aF =4 +(3) wTF w5

Co-ordinates of g point that
(Internally and externally)

divides the line segment in given ratioD

Figure 7.2
The components oF the dircted line segment PO are. e _Toke P(3.5) and Qz,.,) are the inital and termisal poiats of a line segmient PQ and R(x, y)
0P+ PO= 00 Fythagoras Thearem: If Plx, 5} :: 43 point that divides PQ in the ratia m :m, . If , s and rare the position vectors of F, Q and R, then
PQ=0Q-0P, position vectors Q{ﬂ';:mm: two l:rm" B b EROR)= it pd n=(e )= xi+ Yody rE(n =iy
istance o hetween
By g’:" wo paints P(x,) = "%“Rﬁ' et PR:me PQ = - (0Q-OP) =11 n=r)  LOP+PQ=0Q
PQ =05 =55 -2) Q(x,,3;)is obisined by spplying the ’ il A i 4y
= (% =)+ 0% =30)j lhmm-_.nrl"r:hm:ulﬁuukm "m’*‘"“"i"'ﬁgh*n}- OP+PR =0R »
Squaring both side of the directed line segment PQ to obtazy | (P =(FR) +(QR) then the position vector of OR is:
(PQF =[x =20 +0n =2l a+b) mat et w2 =05 =%)"+0,-F b OR =OP 4+ PRowg 4" (p oy o i 4y 4 rm ~pm,
= G =8P+ 00 =P S+ 20 =) =i PQ = r;-al’ﬂ,!’:-hf:_'____ Lol e m, o+ ey
"{xt_ﬁ}’“-'-{}';_F|rj-f+3{x‘-%1,tuh}nmma ~'—-‘-l"'—'f-f='|. U-HMHHEH=M"I g "'J*&lm; f OR=r
-f—‘:‘xuf+f.lﬁ')'::|r¢ﬂt;|'-a‘,}[y,—_p|]mg {I.J,}tm,{;,.y}q.m(,. )
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e —
If R is the midpoint of the line segment PQ, then, m, =m, and the coordinates of the midpoint R gf gy
+%h Bt
line segment PO are: {x:.p)= ; .h—zlt A}
*  The comdinates of the point that divides the line segment PQ joining two points Plx, 31} and Q{.t,‘,-::

externally in the ratio m, o, (m, or m, is negative) are: ':x'-"'.]=[ mem ' me-m | ®)

——

SIS, 2 | Find the coordinates of the point which divides the line segment PQ joining the two poig;
fa). P(1,2)and Q{3, 4) in the ratio 5:7, B P(3, 4) and Q(-6, 2} in the ratio 3: -3,

a.  If Bix. y) is a point that divides the line segment P() in the ratio 5:7, then the coordinares of
Rix, ¥) is obtained through result (B):

(x,y:-=["'=#e+m ¥+, ]

S =5m,=7,F{1,2),0Q(3,49)

ity g
(5334 70) 5{41+ﬂ2}]=[ﬂ EJ
*( 547 " 547 66

b 1T Rix, ¥} is o point that divides the segment PO in the ratio 3:=2, then the coordimtes of Rix, 3}
is obeained throvgh result (B):

(x }f‘.l.[—“i—-!:!!”" S st msy, ]

* my+mg it

B[S{-ﬁ}+{-1}m 2+ (-2%4)
3-2 ! 3-2

]=IH4- =3 =3 mym=2

The medians and angle bisectors of a triangle are concurrent
I The medians of a triangle are concurrent
Proof: IfAlx, ), Blx,, y;)and Clx,, y,) are the vertices of a
triangle ABC and P, Q and R are the midpoints of the sides 4B,
mmmmmmm“mmmqmm
mid point formula, E[ﬁ-:—ﬁ,!ﬂ-;—&] Som= g

Ifm#.}r}isthmid{inm}ufﬁtw:m
then, ugmmdiumnﬂhnpoimﬂﬂmdi‘ﬁdﬁlhemdlmaq

AE‘,-I\}

in the ratio m, :m, =211 are: % Figure 7.4
1[!,; , ]Hq 2:_1:_'; 5 s A
| = +
Gie. y 391 2+1 [ 3 z‘-—‘g'—y’-J M

Similarly, the coordinates of the poiy Glx,

i the
. ch in
ratio 2: 1 are respectively: ¥) that divides the medians BR and CP €8

UNIT-T
MNEAMmecr.mmvmmmm
i
i E%ﬁ]”* ey,
Gla, y)= 3 2 +X, +
¥ e o e et *’;”‘] fii)
%
ri ﬂ‘;"’ +x 1[1‘13’ + ¥y
- 2 R S o+,
) T ”{——f—ﬁa—%*—ﬁ] (i)
Therefiere, the point Gix, 3) lies on each median and consequently the medians of the irinngle ABC are
comcurrent.

RIS ) ind the centroid of the triangle ABC, whose vertices arc AC3.—5) B(-7. 4)and C(10,-2)

EIIIIED Lot A3, -5), B(-7, 4) and (10, ~2) are the vestices of the triangle ABC, I Gix, 3) is
lhemnddnfthchhnghﬁ;ﬂc&mlh:mvd'mﬂnufﬁﬂpniﬂﬂ{r.ﬂw
fatanen yt -I-yJ-[]-?a-lﬂ -s+4—z)h »
Gl ={A5EE Nt (37410 5ud-2)
. The bisectors of n triangle are concurrent

Proof: If ABC is a triengle with vertices Aln ) Blx, ) and Clx, ), whose kngths are
[48{= c,|BC]= @ and [CAj= b, then, the position vectors of 4, & and € are respectively:
n=m e xibn g, 5=, ) =gi4 4, A==+
Consider AD, BE and CF are the internal bisectors of the angles A, &
miclhm-tmﬂﬁ.mkshmhﬁme?.!.
ITAD is the internal bisector of angle A, then:
BD _BaA BD

;' -
oe "A.—C-IH‘E b:&ﬂﬂ.bﬂ coh 'ﬁ_l

This means that D divides BC intemnally in the ratio ¢:b and 01 r

the position vector of D is therefore: %%’i

. BD DC BD+DC o ac
e e o ST D 5 (i)
as

118G s the interal bisector of the angle B, then, D0 B2 hee_ a DG :GA=a:(b+¢)
A AB ¢ b4

o tby +
o sibrol (G ]_u,uq rer,_ o)+ b ) )

The pasition f =
vector of Gix, 3 & r P arbie a+b+e (&
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UNITL: PLANE ANALYTIC GEOMETRY STRAIGH Ling -
- . £ ; PLANE
The coordinates of the controid G, ¥) is oblained from equation (i) by equating the 4 and m S Stmight T ANALYTIC GEOMETRY STRAIGITT LINE
§ 4 +¥y : L
components: Gix. ) =[M'E&E%T‘] i The skope of a fine s a measwre of e wheg Be
i 5o passes through the point Gix, y) “steepness™ of the line, and whether i rises, or falls when \\
s Similarly, the internal bisector armﬂ; &fﬁ;}% 1he gt o concharency 77 T e moving, §om lf 10 rght, The fine from A e, e s "

angle hisectors of a triangle ABC are concu ' ) i D piiln : J !

|:_,._““”11__. Muhamimad Ayaan hasa triangular piece of backyard where he wants to build o *“"iWHing the linc from C to Boes divam ase depieted in the Figuire 7.6 Figure 7.6

pool, How can he find the largest circulir pool that can be built there? m Slope of a line

The largest possible circular pool would have the same size as the kargest circle that Can hs The graph of o fine can be draven
' . . : : inseribed in a trianghe is incircle. T, knowing only one point on the line if the
mseribed in the triangular backyard. The largest circle tht can be inscribe . This .
can tlw determined I::Z.;rJ i'm&ism}::!: point of concurrency of the angle biscctors of each comer of "stecpness” of the line & known, 100,
backyard and then making a circle with this point as cenfer and the shortest distance from this it 1n "4 pismber that iNesontre thi "Steepress® of
the boundary as radiss. Hine i5 ealied stape of a fue, "

. If move off the line harizontally 1o

RS ] Find the fengih 10, T B 0. e (o Figure 7.7

Here, O is the paint of concurrency of the three angle bisectors of ALMN and therefoge i the
incenter. The incemer is equidiztant from the sides of the
triangle. That is, JO = HO =10,

We have the measures of two sides of the right iriangle
AHOL, 5o it is possible to find the length of the third side,
Use the Pythagorean Theorem to find the length HO.

= JILOY —(HLY =13 =12" = Jlgs—144 = /35 =5
Since JO = HO, the length JO also equals § units,

(vertically} to returmn o the ling, then the sbope of the ling is the “steepness” defined as the ratio of the
vertical rise 1o the horizontal run: :bw-%, the run is always o mevement o the night

Formula to find the slope of a line passing through two points

Mathematically, if any two points on 2 line ace ¥
available, then their join makes a constant angle with o fixed
direction and the angle o formed i independent of the chaice
of the two pommts on the line. This is a precise Way of saving
that any line has a constant slope. It is customary fo measure
the angle @ which a fine makes with the positive direction of ¥
the x-axis, The quasiity tan Bis defined 1o be the slope of the
line and s denoted by mr. The slope ofa line it also referred 10 & Figure 7.8
Eradient of the line.

Exercise

L. The three points are A (1.3}, B (2,1) and € {5,-1). Show that |ABJ+|BC|=|AC|. ) For illusteation, it Afx,, ;) and Blx,.5,), where.x,  x;, are any two points, then their join develops a
2. Incachcase, rm“tnﬂmhhfﬂtﬁmﬂmmjﬁniglhmpﬁm Plx, ) and Qfx, ) line L that makes & constant angle & with the s-axs. Draw AM, and BN parallel 10 jeavis and AL
11 3 :I_] Paralle] to r-axis,

w. P{I0200, Q- 2-8) h. Hﬂ.‘b]‘. O, &) [ F[E._:} Q[S"? ms]ﬂﬂm of aline L ﬂ!-l'ﬂllﬂ'l-'lh: two points Alx,, ¥} and B{I:._I'I}. is therefore:
3. Incach case, find the coordinates of the point R(x,y) which divides the line segment PQ joinins metmg=LB_ NB-NL _NB-AM -y m

the two paints AL MN “ON-OM x -1

. k Vinple H & H
4 P(1.2), Q(3,4) in the ratio 5:7. P34 i o 33, U6 ] Find the slope mr of the line L through the points
L h Q-62)in the:ratio 3:-2 (@) EQ4)and F4,6) @), M(3.1)and Ni-13)
& P-6.7), O[S4} in the ratio 1, -

The standard cquation of a line fs
= mr o+ o where o is a slope.

4. In cach case, in what ratio & the line segment PQ (ioining the fwo points PG and ® The given two points £(2,4) and F(4,6) form a line L, whose

Q. ;) divided by the point Rix, y): slope is: w2zt 524 2,
" Xy=x 4=2 2

a. P(R,10), Q(—'l-z.ﬁ‘.hﬂ[—?.—-], The given two points M(3,1) and N{-1.3) i form a line L, whose slope is:

43
b P(-2,4), Q(3,6), u(g-g} e e
5, Fhﬁﬂmﬁ:nlmidufuunﬁnglgancrwmmhm : ) mtla?.:.:__fin_i
. b AGLS), B(a,g), &iﬂ!“’"‘l‘.‘f ALY, B2 ) e
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Condition for two straight lines with given slopes are
fal. Parallel to each other fb). Perpeadicular to cach other
. Parallel to cach other :
I L, and L, ore the two lines having slopes myandwmy, then the lines L, and L, are paralle) i
they make the same angle with the x-axis, that means they have the same slope. Conversely, if two lines
L, and L, have the same slope, then they will make the same angle ¥
with the x-axiv and the fines L, and L, are therefore parallel for
which: m,= iy {1
It is important to note that the lines parallel to x-axis have
zero slopes whereas the lines parallel to y-axis have the slope oo, &
b, Perpendicular to ench otlier
If L, and L, are the two perpendicular lines make the \
anghesaandfl with the s-axis, then the slopes of the lines L, Figure 7.9
and L, are respectivelym =tance andm, =tanB. From the Figure 7.9, it i3 clear tha
n

n
F - = il
F=ba =p=ls

0
1
k.

tanf = un[% +o-:]~ take tun of borh sides

1 L
e W
The given lines 1., and L, are found perpendicylar, sinee the product of their slopes equals -1t
1
tan g =tang) =—— |=-| i
inyim, = lom o tan 8 Imz] {iid)

[EEN Equation of a Straight Line Paraliei o Co-ordinate Axes °
W Equation of a straight line parallel 5

. @ y-axis and at distance ‘a’ from it. ¥ B
o x-nxis and at a distance b’ from it. T
b yensl and atn distanee *0° from § .. PN

Let POQ be a straight ling parallel (o peaiie a0 o distance *a* units
from it see Figure T.Iu.miavaydm,lhmnlhnpuimsmﬂm line PC) 24 ﬂ',l, ¥
hive the same ordinate say *b". Therefore, PQ can be considered ay the ¥ 2
locus of o point ot o distance "5 l‘mmy-ukmdulipnimm:m PO Figure 7.10

ling is parallel to yaxis at a distanee

satisfy the condition x = o therefore, 1he eqization of straipht
fromit g r=a

1 |r.-ﬂ,hmﬂnﬂu'ﬂ1:lh:mwmuimutﬂmm. .
5 equatio -
il. 1f PQ is parallel and to the lefl of y-axis o0 5 dhirce 4 ;’:Il"u ¢qu.:::“ x_&u.
) -

bl T

PLANE ANALYTIC GEOMETRY STRAIGHT LINE
Y0 yaxis at a distance 5 umits on the right side of

mﬁﬁm Xy
8, the distance is 5. yyirg
becomes x =5

il SRRl At o distanes Tram i |

U]
1o right side of yaxis, s0, cquation fi)

Let PQ be a straight line paralle] 1o -l at o distance b units from it Z: i
see Figure 7.1 1. This is every cloas that all lhcpﬁhﬂsﬂnlhtsammuhﬂnur. . b
Therefore, PG mhmﬁduﬂas&:bﬂunf:muudmmr&‘ from x- xr*a
m«;‘_pu::l.tllpn:imlnnrllcPQsalisﬁ-m:mndiliuny-b.TMﬁﬁre,maquim ¥
ufl!ﬁﬂshlwkmmmm&ﬂid’m&ﬁmkym y=h, Figure 711

£ I0h- 0, then the siraight line coingides with the -asis and it equation becames = 0,
i I PR b pamlbel and below the r-axis at o distance *b°, then i equation Bye=b

Standard Form of Equation of a Straight Line '
Because of their simplicity, linesr equation (line) is veed in muny spplications 1o describe
relutionships between two variables. We shall ses some of these applications in this unit. First, we need
to develop somwe standard forms that e related 1o lnear Cuations,
(i) Intercepis of a straight ling ¥
“If a sraight line AB intersects x-axis at C amal y-arix at 0, A
then O is called the x-intercept of AB on the f-axiy and OD is

called the w-intercept of AB on the yaix, 2
SR 8 |Find the x and y intercepts of a line ZrédyG=0, . s
@R The v-intercept of a line is oblained by putling y=0ins | O ; CYp
line: 2r+dp+6=0 :
204 4(0) =6 = 2x= b= 5 =3 Eigure 7:43
The y-intercept of & line is obained by putting x=0 in a line:
rtdysb=0

204y m = djm == y:-%

The general eriterin are that 4 kine in two dimensional space can be determined by specifying its
slope and just ane point,

(i) Slope-Intercept Form
Let L be the line see Figure 7.13 develops the yeintercept £ on ¥ i
e y-aviv. The line L also mokes an angled with the positive £
direction of the x-cxis that develops a slope m = tandl
L P{x.4) be any point on the line L. Daw PM parallel to yemviy and
CN parallel 10 x~axis that give

CN=0OM=z, i N
NP=MP—MN = MP~0OC= y-¢ i : vl
In APCH, the angle is £PNC = 90" and the slope of the line L ¥

12 giving the slape-intereept form of the line L: Figure 7.13 .

HOT FaRsALE
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PLANE ANALYTIC GEOMETRY STRAIGHT 1,

NP Y=g
— a8 A i
N tanfl = — tan@
= y—c=xtmnbd ”
= yestanf4c=mete W — 020 the i )
If the straight pusses through the crigin (0, 0), then ¢ =0 a £quation of lipg |
bmm;.rﬂ:;; :“_1,--“:;:, mmﬂﬂmmcdﬂmﬁtm_}uml of the line L on the gy,
of y. .
NI 9] Determine the slopes of the following lines: (). x-y=5 (B 2x+3y=g
., Far the slope, solve the given line for y 1o obtain: x— y=5 ?-yﬂ-x+5 = y=x-5
Thus, the slope of the line is the coefficient of v~term which is.m = 1.
b For the slope of the line, solve the given line for y to obtain:

Zx+3y=6 = Iy=-Fr+fi = .1:'=“§‘1"+3
'['hus.lheslupcurthciuinhemﬁi&mufx-mwb!:hlsm=-%,
BT 10) Find an equation of the line with slope 4, when the j—intercept is 6.
mﬂmﬂl[i]isusedi:rlhr:mmﬂimum=4.n=ﬁmubtain1h¢mqu&nd:hpn—hmﬂplfum
¥
of a line; y=d4reb
it Point-Slope Form
If L is a lne se¢ Figure 7.14 passing through the
point Alx, yYand Plx, ¥) is any point on a lin L, then the slope of the
line L is giving the point-slope form of a line L:
!
=%
y=y=mlx-x) {ii) Figure 7.14
FindmnmmimuuMwahshpeaammmw;hmpummq.

Result (i) is used for the assumptions m=4, A(x,y,)=A(2,4) to obtain the required pairt-
slope form of a line: ped=d(x~2)

--lk-ij.l'-ﬂ-hl-wﬂ:-lx-#jri-#-ﬂ =dr=y=4=0
ii.  Two-Polnt Form

If L is o line See {yure 7.15 passing through the two poinis
Alx, ») and Blx;, p.), then the slope ofthe line L is:

= h
" e T L .
Ifthe equation of  line L through the ALY with skape m i
y=p=mix—x} {iv)
then the cquation of a line Llhnmhﬂ-:mm Alx, ) and
Blx,, ¥:) humunrmwmmm;hf_

ye¥ -Mﬁ_ﬁ{x-m

W]
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I et (1 & e e 2 PSP 1 3 5
m S
required two~point form of a Jine. MRS P(, 1) = PU-1,-2), QU 1) = Q15,00 cbisin the
0-(~2)
o [ ‘_—-4._ —{=141. 2
¥ t ] —-5--{-|]le { I]] = yild= :{F"' 1y
=-4p-Bmlzs2 = e+ dy+l0m = L42peS=D
Iv. DIKII]II—I-HEJ‘HFII. Form
Ifa line L intersects the g-anis

Let P{:,vjhngrpoimmunliwt.nnw?mmlhlmm L
and PN perallel to s, From the

Figure 7,16, the comparison of
similar  triangles ABNPand APMA is g

mﬂywﬂmmam&mm-nmaa-hmnum

iving the cquation of double- £
- NB _ NP 4
itercept form ofa line f: —=0 |
OB-0ON 'DN:IP m& ' = 3
—_—le 2 bk X '
o -E‘m-DM = 5 n_#r.; brday = ah - )
pe Figure 7.16

bx x. ¥ ;
—_—+—=u] - =
= :ﬂ+§ | Ivi}

Find the equation of a line whose x and y intercepts are (3,0) and 10,4) respectively.
G Resubt (vi) is used for the assumptions a = 3, b= 4 to obeain the required line:

£+£ul
3

4
dx+3y
v, Symmetric Form ¥
Lzt a line L through point Al vy hmakes an angle @ with the positive direction of the xaris.
I.I'F{:.J.-Hnnypuimnnﬂmﬁul.. then AP = r. 1f we allow
Flﬁw}’*ﬁmymﬂheormimuhmlhm?ﬁﬂﬂmm}*
mﬁtlonomhnlin:LCmmmr.irFiuimmbswpohm
the Line L, then the unique value of r can be found which in Bict is
the distange of p fom A Thus, it follows that r serves as
Prameter of point P,
To find the coordinntes of n point P in terms of the
ParEmeter r, ulmmg-.mmmmfupnﬂmm
Paraliel to x-axis, that with the following assumptions
OM=0L+LM =0L+AN

=l=drt3y=12= dx43p-12=0

Figure 7.17

hﬂ‘-h.m+ﬁp-m+ﬂp v
d""“!""’"“‘lﬂE'Wl\'iluu:ue'lricaun_m:i:::u.u of'a line L theough the poine A(x,. v,) a2 an angle 0
OM=0L+LM MP =MN+NP
=0L+ AN =LA+ NP vl
T=x +roosi, mﬂ-g _|-=,1-J+-r=|i|'-ll.simfl-:-rig

"
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5 :  Ling
The parametric equations {viii automatically give the symmetne form of a line L after simplificy; )
S T . ‘
cosfl P T e M (ix)
y=5_ cosB  sinl !
sinB o
BRI 4 | Find the equation of a stmight line wilh fnclination 45° and passing through e .
(2472). _
@Y Here we have inclination @=45%and point (g3 =(2.52). The equation of line Wi
symmetric s X=% u‘!l-'h i
g cosa  sing \
Substitute the above vahes in the formula to get the equation of a straight line.
x=2 _}'—1&
cosd5®  sind5°

:iin4ﬁ:—z}'=m45°[7_ﬁ}

1 ] |
=E(I 2) :E{.‘r’ \E}
=x=y=242ul
Mormal Form
The normal form of a line i the equation of 2 line i terms of the
length of the perpendicular on i fom the origin and that perpendicular
mmakes an angle with the x-axis,

If o line L intersects the x-axin and yaxis at points A and B,
then OA and OB ore the x and y-intereepts of the line L. Draw ON
perpendicular 1o fine L that provides the perpendicular distance p from
the origin on the line L which is denoted by ON = p. IfON mukes an
angle Bwith the positive direction of the s-axs, then the x upd y-
intercepts of the line L ane respectively:

il =
cosf o = DA = puech

P
o = 0B = peosech

1fOA and OB ntth}mnmufam:meﬂmmhmmgmﬂwuf.ﬂ
line L in verms of pependicular distance p and angle Bis: 5, ¥y
0OA OB

x

sinfi=

gu=
pieed poogech
mm&murlhhﬂmuwm;mﬁquﬁmohlin .
thw:mﬂhgmﬁnnhl‘m' ' : ¥
[Fmipie XE , if the length i
the origin on a line is 3 units that makes an angle of 120" i

mmunﬂuﬂﬁﬁrl&%pil B=p29°
xcos120" + ysin 29

=] = xeosl+ ysinl = p {xi)

|
. Ie*
to obtain the required equat & L

23 =, N3
2 4 2 y“!:*—x-{-ﬁy:ﬁ: I-‘JE}""&FG

HeT

......

=", i
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straight line

A linear equation in two variabies 1o 2

A ﬁ"’-dWPﬁIﬂﬂﬂﬂl!g:‘:}- axsais

XA =g, =0 iy —a,

is then called dhe :r:b”ﬂ“
mxwm:‘::‘:n of the straight ling, Vere a, b and ¢ are
Consider, If Plx, ), Qfx,. y,)and R(s,,

Foare the Points
represented by the straight line o ke

: e+ by eo =0 '1
then,  Pix, 1) on the line (i) pives: gt e =0 ::: .a_i\_
Q(x,, ¥, )on the line (5) gives: aa iy te=0 - {ii:'} :ﬁ':
Rix,, 3y on the fine (f) gives: achi+e=0 (v} %

The theee lines Emuthn[hjmqwhn(h:dﬂehpsahmmmn!mm

equations in three unkmowns a, & and o ;
5 ow ey [0
x5 ¥ l|lb)=(0]=dc=0 (v}
non Ife] Lo .
The bomogencous system of linear ‘equations diefimey nirivial sohaion 1
duﬁmi-unranulﬁcinmhﬁnfﬂnsmm{v;h:;ﬂ: b R
det(A) = 0

; -PI
s Y B=0 (i)
E A |
A0 =200 —x5) 4+ (2,3, —x,5,) =0 Equation {vi) is rearmnged 1o obeoin:
A =m) 4505 =y +5 (0 —3) =0 {vii)

mﬁpﬁyh&;&:o{mnmﬂhy% to obiain the ares of the triangle formed by P, Q and R tha

|
equals zern: E{J‘u{}'r =WlrE iy =R enin -y, )]=0

Area of the =
s of the triangle PQR =0

the three i ol
s mﬁ:?,{)udkbu;mﬂ:hwsmnm[ﬁmuﬂuﬂnrhmmtmn

m General form of a straight line is reducible to other standard forms >

Any standurd form of s line can also be determined from

i Ih:gﬂu:ihﬂnnh.lir.{ﬁ
:::m&mﬂmmmummpe intercept form of a hmﬁbmmm
artfy+e=0
by =—ar—p

BT FaRoanE



.+

UNTT-y

& —_
5k
=G .:Fapa=m=--':. y-intoreept=c,=——

.
axtby+e=0
ax+ by=-t
& B dividing by-c
= =f
i-q-.-!_-l

i c

a b
i -t
‘:—.""E'Iv x—hlﬂ'l-'l‘ﬂ’:":"'%‘ y-intereept = b, B
1 ]

need to involve the following steps:
i Tnmhmhuuuﬂhm{i}mhwmlﬁmw__ > v :
T I"I'nmllnI"igur:?.]ﬂh}_thnghllmthpmmdmﬁnfﬂm:anﬂ]wmh

fllowing:
cost=L sing= £
™ ]

The values of cos ) and sind are used in the irigonometric identity cos” 84+ sin’ =1 1o obain p:

cos’ B +gin=l -

PGk (1)

Y - P +my—mn=0) Of
mphhwm&mlhmmmhmz+;= (e nx

course, the perpendicular distance from the origin to the line ax+ by 4= 0 must be:

.

1w
For converting the general Brm (i) to nommal form, divide the line ax+by+c=0 by w

obiain the conversion of the general form 1) i the normm) forme

ax by £
:Ia*-i-b' 3n’+b’+:I:'+b' ? ()

25 PLANE ANALYTIC GEOMETRY STRAIGHT |y

To reduce the genern! fiurm (i) to the double-intercept form, we need to involve the following step,,

|

by

E S T
PLANE AMALYTIC GROMETRY STRAIGHT LINE

In each case, find the slope, if it is defined:

P R—!';;_:Ilﬂﬂzlf:ﬁ} b de+Ty=|

¢ 0 2y-4r=7 J. Perpendicular to 6x =y -3
“h:mltner—mdy—iﬂmﬁfﬂﬂhnrﬂsﬁﬂnmﬁm 4
a o y=2r+b b ym<3y+9 & y=r+2

h;mhm,mﬂmﬂuniraﬂ‘munmumpﬂmﬁmh;«nﬂhm

8 x-2p=—6=0, r+y-5=0 b 3x+4p-8=0, r+3y-2=0

€ i-y=T=0, 4x-2y~5=0 d Zx-S5p-T=0, Br=15y+5m=0
hmhmmmmufahhpmh@hnidm

o O{0,0) and A(2,6) b E(l0and F25) . 0,1y and J3.3)
lnu&mau-.ﬁﬂtheomhufnhdnnpmumm@;hphm.y:}hﬂumpm:

a A2 m=4 b A¢~:,—z},u=—21 ¢ ALAS,m=-3 4 AT8)m=5
Inu:hm,ﬁndlhnmimonlixuntntmm:yhuupundﬂupm

L oe=2 m=2 b e=4,m=§ ‘ G fl—4.m'%

Translirm the equation 7 - 10+ 13 = 0 imo:
i slop intercept fiom b, symmetric form c. novmal form

Your Home
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UNIT-7 PLANEA Ling

b 1
W50 Distance of a point to a line ‘ |
In Euclidean peometry mmwuhm:poﬁimn!in: himmﬁmﬁ?m,mmmh
m‘ﬂ!p:hﬂnmhfminml‘ightﬁm Itistmpu-p:ndhlhrdfmmwi‘ﬂnpnm 1o the line, the o
Wﬁﬂmﬂwﬁd&jﬁmmpﬂhwwwhmmm:. gth

-
Position point respect to a line ,
To show t:-:t.uu pm:llmﬂ;, y,)is on one side o on the other side of the straight lne
ax + by :c = according as the expression ax, +hy+e<D OF a, + by, +c >0, the procedure
developed is as under: )
mnﬂwmmighqﬁnu+#_r+c-ﬂmd Pl )is o
point abave the line AB Figure 7.18 and P(z.00) is also a pomi below
the line mw'mT,is.mrmmwmmuanu
ﬂﬂmlhlh:hﬁﬂnpaili}mmrﬁndﬁmmxu}-,}.
ifQ(x..n}liﬁunthﬂm&B.ﬂmitgim

ax+by+e= 10
n‘-i-by,i-c"ﬂ. Q{I"}Plﬂfﬂﬂﬂm
= '{ml-ﬂ}
we =) o

1£P lies above AB us in Figure 7.1%, then:
MP-=MQ>0

»=y:>0
+""1;": >0 = “*i"‘”bu

b

ax, by +c> 0, b=
1 P lics below AB as i Figare 7.19, then:
MP-MQ<0
¥~ ¥y<l
}g-i-E-E-Ecﬂ-ﬂE%i‘iﬁtﬂ

ax by +e<l, b=0

Hence P Bes on one side or on the other side of the line ax + By + €7
asax, iy, e Oorax, + by, +e<l

Figure 7.19

T ad

_3-:11.5”'
nﬂﬂ‘ﬂ'mﬁi‘

Determine whether the point P(10, -6} lics above or below the line 92 + 10¥
that the point and the arigin lie on the sume of an the opposite sides of the given line.
The given fine 9z +10y-3 =0 s compared 10 the line ax + iy +c =010
ofpisb=10>0 Ri0-6 5
The given point substituted in the given line to obtain:
9{10)+10(~6)-3=90-63=27>0 e

i

oy soRsH>

o P

LT |
1 e gl

:_.'-N;é.
s <,
e ; &

UNIT-7

e L

hA“mLmﬁmmmm
Thus, the point P{Iﬂ.-ﬁ]ﬁuahuulh:'ﬁm Iine 9x + 1y 3=

il The given point P(ID, —6) and the ori
igin O(0,0) are substituted i i
9{10}+m(~a]_3=m._ﬁ,-1hn} ! ituted in the given line to obtain:

9(0) +10(0) -3 = -3 < “PPOsite in signs |
Hmr_g,thtpﬂlﬂP{tD.-E}mﬂﬂtnﬁﬁﬂiﬂ.ﬂHicon&nﬂmﬂﬁ:ﬁdtnfthgi\mﬁwhﬂﬂy-!-ﬂ.
Perpendicular distance from a paint to the given straight line
IF Qx,, 3, ) is any paint on 4 line
ax+by+e=0 0]
and n={a,b) is a nonzero vector perpendicular 1o the line
(i) at 3 point Q{x,, 1), then the distance T is the scalar projection
of a vector QP (associated to any point {P(x,, ) ) onto
D =|prej, QF|
_lopa|
Jl

PO e 1 ~Mab)
o+ b

dm “{"I =% 4+ HJ"I '_-PI-}
Ju’ +5

w=(a,B) || =Ja* +5°

ey, =y =y 5 [5\4&}-. -H:H (i
'l a’ +b

the perpendiculsr distance fiom a ling ax+by+c=0 1o a point P{x, ).
BB 17) Find the perpendiculr distance froma fine 7 + 3-8 = 010 a point FZ.3).

EEITIEED Result (i) s used for the assumptions P(x, )= P(2.3), ¢= -9,a=7,b=3 to obtain the
pempendiculur distance d from the line Tx + 3y -9 = 0 to the point A(23):

+hy =T{2}+3[]:l-9= 14
b.’ﬂ,* | J?’-ﬂ-i‘ 5
REW Angle between Lines
1fthe two lines are available, then the angle between these two lines can found as follows:
Wmuﬂc between two coplanar intersecting straight lines

The unit vectors are the veetors lie in the same directions of the given lines. The unit vectors along
the line A and CD are respectively u =(cos,,sin0,) and v = (cosd..sin@,).
The unit veetor v ofa fine AB is:

d=

= (cosd,sind,) cosl, -ﬁ

HOT FeRSALE

i Tt hie
S e



(il 1A ;'"'_“L) =1

sceh), " sec,

= 1 ¥ m‘ﬂ.#l-ﬂlﬂlnt'Hm}
Jemt e

“The unit vector v of s line CD &
V= (mﬂ,.lhﬂ.}-H =1

[_L_ l-_nh]
= ucﬂ'; ! Hﬁ&]

L . sec’@=l4tant 0, =14m]
[;‘Hm: ;h”‘f] :

he angle of intersection in between
The n hnfimundhnbawmmllmmnﬂmhl :

their unit 'I'ﬂ:tl';lflll.tﬂ v that can be found by taking the dot product in between the unit vecton »
and v

i WV 3 vi=l
cosll il fui{vi=

- LY

(=l )

The standard form of the angle ls obtained if
tan® B =sectf-1

Fagure 7.21

1
) m— 1, use value of cos 8

- + ’){l-l-ﬂ‘] =1
{1+ mmy)
Qem+rg) (4 mpn) (o - my Y
(14 mm,)* (14 mym, )

“a'*J ﬂ+nﬁ;

_amom -
emm, 9

PR | (e S

—— PLANE ANALYTIC GEOMETRY STRAYGHT LINE

m=m; .
s umﬂwhmﬂﬁﬂmhmmﬂe%hﬁmﬂlﬂm

" rm_ i i
|a—'-—“1-1+m um,mm:ﬂwmmmmmﬂwmmmm
. qu!ﬂtsimumawnﬂﬂm&mmm

fan = :i__“l_
I+ mym,

Bﬂmﬂ“khmm*w'ﬂm“ﬂm ]
Positive x-ar and
lngl:bﬁmlhﬂﬂn:ﬁnh.mhmmr gy’ =m, In such o cass, the

The lines m;pwalld. i the cross product In between the unit vector u and v s zem:
tix =

wﬂuﬂammhwmwm

[-ﬁ *:M.’ ' J!Tm’ J"[J! ‘flms" 'ﬁ]ﬂ

=moem == =m,
where & is noemmal 10 the plane of the lines.

. MMmm.wmmmhmmmmumuhm
w.w=0

[Jz::-.“JaTue}[ﬁ:m:'Jr:’n:J““

1+ g
Vs Y1+ me)

L 31*%-“:%!&‘-1

mlsmumfmmnnm+3y-n-nmm=h5x-zp+2-n.
@D 11 stope ofa ine 7+ 3y-9 =015 m=-1
The slope of a line Sk 2y + 2= 0 m, =
lmi“"-"“ﬁhﬂ::mﬂmﬁwmiumd?ﬂu
tanfo M0y :.%;%__ -29

= = -ﬂ. = 4 -
T i o 1= 0= tan™ (1) = 45°
3 [ 6]

s
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m The equation of family of lines passing through the point of intersection o

two given lines '
Suppose, the two lines an:
Liax+by+o=0 {.E'.'

Lytagx+hy+e, =0 (i)

and P(x,, y,) is their point of intersection. The given lines L and L,
mmdhuhlhnfmdqymmﬁuuaflﬂmighlinth{m
v {axaby+e)+ hiax+hy+e)=0,4 isconstant {f“."

The coordinates of a point P will reduce each line in (17 to
zero, since, by hypothesis, P is the point of intersection, ic., it lies
on cach line, Therefore P satisfies (iii} und represents the family of . |
lines through the point of intersection of L, =0 and L, =0. Fignre 7.22

[EEEETILIS) Develop the familly of lines through the point of intersection of the lines 2¢ -3y + 4 = 0.ang
2c -+~ 1 =0, Find the line from the family of Tines which fs

fa), pﬂﬂ-ﬂlhﬂxﬁwwhﬂ!ﬁwhﬂg"-é. ik perpendicular to the line 4y + 3y -1 =g, ‘

m Riesubt (iif) is used for the lines 2¢ = 39+ 4 =0, 2v + y— 1 =10 10 obtain the family of lines:
(Zr=3yp+d)+ A 2r+v-1)=0 } (i)
2+ 20z 4+ (=3+ A)p+(4-1)=0

The shope of the family of lines i I

24+ 20x+ =1+ Dp+(d-D=0=(-T+ p==2+2jx~ (4~ 4)

=-{2+1A}x_ 4-1 - =—{2+2~I}

—3+4 =3+4" —3+4

. The family of lines () i parallel 10 th lie with slope m, =~ Zif and only if ther slopes

— _.-i%i.ﬂ=_% =5 6+61n-6+20 =dlei2 = 1=-3
The valus of 4 =~3is used in {1} to obtain the particular line from the family of Tines (¥):
(r-3p+4)-32s+y—1)m0 = 2x-Iy+d—6x-Iy+3=0

= =dx=by+T=0 = dx+by-T=0
£ i u
[ Tht!hwﬂfﬂ*w“ﬂt‘r'ﬂr—l=NH"I-’=“;"Tﬁ!rlnﬁlynflinnﬂiﬂispmﬂ“ﬁmw
the line 4x # 3y — 1 =0, ifand only if the product of their slopes equals ~i:

[—(hz.u][_a_}__i L Bi8i '
3+4 . 3 e ek e T PR e T

s i
The volue of 4 = 1 used in () to obtain the particular line from ihe family of lines:

|
(@x=3y A+ 3720+ 9=10m0 = 220-3354 444 204y 0 = 24 -2+ 4370

oy Ay

i i S £ 2 )
UNIT = i EER e S e
PLANE ANALYTIC GEOMETRY STRAIGHT L
e i c ¥ STRAIGHT Line
= gels of the triangle whe the ___ﬂ'thlﬂh = —
(5. 3). B(%, )0 Clx, 3.} are e ey re given

verlices of o

AB, BC and CA of the triangle ABC are . friangle ABC and the slopes of the sides

- viely:
'H."‘;:—_-f_lh lope of side A8 |
m,-i}—:—f*‘-, slope of side BC »
3
m,--‘;i'.%:;r., slape of side C4 prall E'B
178, B,Mﬂ.m:hmhh%hi%ﬂlum.ﬁcm i

B and CB to CA minu,mmmhmhmmmnmu-tl&'—“n-
*mym, "

The angles &mmsaummac.ncmmmmmmnrmmm“mmw
tan@l, = T tan, = T2 =M

rpeem T una.=i"l-—"i-|+;ﬁ iv)
EETTE 0] Fina e angles of the triangle ABC, whose vertices are A(-2,-3), B(d,-1) and C(2,3).
mlraﬂtunﬂhﬂghwﬂmﬂnpe&uﬂh&siduﬂﬂ,ﬂﬂ x .
and CA are respectively:

S, P 2 1 2

my ERRT P B-Mﬂﬂlﬁﬂ

By 3+l 4 “
M:';‘:j;:"‘z_—""ii—l slope of side BC

W=y =3-3 -6 3
Jm';::;:'m=_—¢ﬂ—i. slope of side CA

Result (v) to abtain the angle 8, from the sides AB to AC use:

1 3
ha-'kﬁ—q—f—]h e TR i
14 o, WEE = 7z 3 IP=:rﬂ, =tan '—-!-J
Nz 2 F

Result (v} to obtain the angle 0, from the sides BC 1o BA use:

T
mhﬂM— = = = =7 0. =pn (-
14+ mm, |+{-21i_:ji J[él = 0 m(-7)

Fesult (v) to obiain the anghe 0, from the sides CA to CB use: tan®), = M=

E i,
+2

7 BV =7
- E————wa—s §, =pgnl| ==
1+f—2]i§i RO S {**]

BNoT FoRoaLE

H T e

e
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?Mnml.'mccmumv
, _ STRAIHT LINE
( Concurrency of Straighi Tipg
RN | :huluﬁm}mu:aﬁm?ﬂ:-mm““?m 'm“wlu%mm mtersection
1+ Show that the point P(x,,y;)lies above or below the line ax + by + ¢ = 0, Alko show that the poiy For tstion, e two s x 1. ey %195 00, b g 1 “
1) h o X - — e .'
P[xu}rl‘jwugmigin[hnnllmamusidnurmlhmppusﬂ.ciﬂcuflhclmut*br*c-n: ' x+y-|} e L the system of two finear equations
o P4-5), dx-y-17=0 b P(-38), Sx+Ty+9m0 } A ymy
2" ncach case, show that the points P(x, ;) and Q(3;, ;) are on the same side or on the oppasise "“'“‘"":“”f“"““wb?m“*
side of the line ax + by + e =0: [l "J(‘Jn [‘::J
nOP42),Q(11-3)  Sx+ ldy-11=0 b o e St 4
3. Ineach case, find the pespendicular distance from the fine ax + &y + ¢ = 0 1o a point HENNE mmm;nm?xﬁflhmmh-bh M
4x-3y+6=0 b P5ES), I-+7=0 c P@E-1), Sx+ 12y-jG=g | Alb= I'Es important o nete that the sysiom af
o P(34), d4x-3y P(5.8) A : | I <10 owo lines
4. In each case, find the angle @ from the line L, ta line h,irmcslmnnlﬂmutﬂmﬂ;ﬂm | mm“ﬂhmmwm " " Tty=ledr-ye0is ghinga
the following: Alb I. 11 Li E o umique solution s, since the lines are
: ] b, T G i3 oar0) o 2 o) PRAREY i st just a single point
- T, - m=12, o . L * répm =0 i
e o R T P that gives the system of squations: ok ;ﬂ:xmmﬁlﬁ;
5 In each case, find the angle @ from the line L, 10 the line L,: | :+_vul} [Posy S wml:mg becamse the fine are
i Zypej[ "3y paralle
a L, : joins (1,2) and {7.-1), L. : joins (3,2) and (5,6). ' 2 '_ ,1_, £ U ok * Xty=iand2r+2y=2 i giviogan
b L, oo (2.7) and (10), 1.y joins (1,1) and (~5,3). ! The second equation is gvmg ¥ == which is used in firg infinite se1 of selidions, since the lines
Try 1o obtain ncute ungles, ﬂqwmmﬂhm:-g',—-‘fbmhmn {x.ﬂ-[%%J ofthe | pocyuse the ll:un:uh: X tenie of
. : : iddent lines.
6. Ineachcase, find the angle O fom the line L, 1o the line L, I s9stem of two linear cquationsis unique (one solution set). This """
A L ix-2y+3=0, L, :3x-yp+7=0 bo Ly :2x+4y—10=0, L,:5x~3p+ln0 | muwhuwnuu:mmmurhhmnuhmmmmhﬂm
1. In each case, find the angles of the triangle ABC whoge mmmﬂ;ﬂhv:;jk | mﬂumﬂﬁnn n[mmmn’cy of three straight lines
L A(LZ), B(4.2) and C{-2,3) b A(3,-4), B(1, O The condition of concurrency of three stra lines is the point of nfersecty i
5 Find lmem-;ltnh:;uu straight line from the family of straight lines through the point of st Tings Iy &rmwiwrm[ﬁﬂmi‘ pouat lon at which
intersection o
A 1:—!}-+4tﬂ,3x+4y—5-ﬂundispmﬂku!tnu=ﬁm&*?y—lﬁ'-ﬂ- :'“-blyd-:'nn
b, 1;-41-11'-0.51-*_1,-—I-Duﬂmun[rnquulium-arpuﬁ-mnllwm *+byte, =0 0
G x=Zy=u,x + 3y=20and s parallel 10 the line e + 4y, WG =0
d 1:—-_-.--'1.3:+2r'ﬂ'tnd"spﬂ'pemik:uhrtulhul‘in:3;+}.-.5nn, m“ff;mmpuhm:mmﬂ&whmmm
& b ogyx o i
Pu:lmdﬁmepmhhwwﬁﬂlmmidmmm;ﬂdu‘dhmmly @ by oallv|=lo [{11]
dtl.-elu?rruu of caleulus, l_npm-ml.nb:m recopmized begaure of his discovery of @ by ol 0
an original method of rmdmgﬂ:wutmmlumd‘mlu of curved lines which ") o In b8 system of three linear equstions lines (i), the homogeneous coordmates are used:
are very importust for the differential caleylys, He also made some contribution 1o 1L -
nuember theory, bul o magnificent comribation 0 nnalyticl Beometry, optics and - ' i I (i)
probability. He becams fmous in the community of i : | 271
; mathematics because of Fermat's . 1
principle for light propagation and his Fermay's last thenrem the fisid of -
iboory. Femat’s wrk i nslytcal gty was circung fy g gy olving the oY Means that the three lines must inserscct at & poink Gz, say,
He slso developed 8 method for determining TEXima, ikl angd o “ﬂmfmnfﬁnwmmﬁf
curves that was equivalent 1o differentiase FARREDLS 1 variaus

. | Th:mrm{iiihunmmivhlﬂhﬁnniﬁhed:bﬁminuunﬂhu
: i : ; : o “Oeflicient matriy 4 ofthe system (i) is zero:
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3 b
This is the condition of concurrency of three lines.

e G
vaf follow the steps given be T
fwwmxl;mwmmmormmmm
*  Develop the system of these two linear equations.
A H:mﬂmmnnduﬁne:“nmmh:hnmm
* Develap the sugmented mairx 3= of the sysiem
abiain the paint of interscetion. : ing thisd fine. 1 the paint of intersection sxisfie he
int, of intersection in the remaining 1 :
. &hﬁm;iﬁm‘:qmﬁnﬂ;mmmmmmmmqwmmormnrrmynnlmwh

limes.

P concurrent, then find out the point of concurrency. o
mmmnﬂmﬂmmn@: ofthe given three lincs is going 10 be zero;

[
5 -4 = =4+ 100 =T+ 101+ 3104+ B) =6-60+54 =0
2 2 ] -
Th:giﬁ'm&u‘ulinunmmmmlehpnilnfﬁnmm:yﬁ(xw},chmmunfmm
x+dy=m-3;
sx-'4}l's . ~ =
mmthamnfmmmmwmwmmmmmmmm
y b 4" -3 1 4 -3] )= R+ R(=5)
o M{s i ,Hﬂ 24 ) PRACI=R,
muu-hmmmmnﬂhmmm
a+dy= -3,
=2 y= 20

. i e L The thid
Msmﬂaqunhntgiviuy--g which & used in first equation to obtain x i

line with substitution of the poing of intersection (x,y) = %—%] i going 1o be zero:

eweise = offof (2 G

mmmmlhummmmmd:poha ] 5),

m Equation of median, alfitude and right bisector of a triangle
A, Equation of median of o Trinngle

;.mﬂiui..mummumqhnanumwm“‘“’mﬂ'*
side. Look st the following example, (- o tion of median of !
o 1 ! Procedure ind the equation o

=]
m Show that the three lines 3 +dy+3 =0, Sx—dy~ 5 =0 and 2 + 2p+ | = 0 aré concument |

‘ol

UNIT-T o . AT TR P I
: " PLANE ALy e GROMETRY STRAIGHT LINg
Find the cquarip, OF the fmedian of iritngle by
oy baving verices ate A(8, -5), B(6,5) and
EITTID 14" is midd poing ofside 4B of aage
Then its co-ardinates are given g0 (iﬂi‘f_’] - (1)
2
Since, the median ©C* pagses | PRt C angd ¢
LIE]
straight line, the equation of median C‘C'mheﬁ:urd;; P T edate
EONS Bpiy 7
9=0 —6-77 5" 3 =lre%-aap BN
If 4" = the midpoint of side .Eﬂ'nrda.-lﬂflhm s ¢

vondinates are yiven as
G=f 549 0 14
[T-T]‘[z'?]“"-“
Since, the median A’ passes through the point 4 uﬂJ'mﬁvdy. By
uging the two point form of the equation of a siraight line, the equation of median 44" can be found as
5%;%;—} n:—:—:a%?-i:—ﬂ}'-]?_riﬂ-ﬂ
IER"is the midpoint of side AC of ABC then jts coordinated are given as

B=6f =540 24

[ 2 + 3 ]-(E.EJ."J’
through the point & and 8" respectively, By using the two paint farm of the
ﬂweqmlibnnrrmdfnﬂi'mbeﬁuudls

et O e 0T T -

.25 1-6 T 3 o3 2k-Sy+T=0
B, Equation of altitude of 0 trinngle )
rhng!uisnpu‘pmdimhrdm'uﬁmlhmun

This is also kﬂﬂ“’nﬂﬂthﬁgmufm triangle,
the Dllowing exs

A5 © mes
Figure 7.25

Since, the median BB passes
equation of'a straight fine,

fthe triangle to the opposite side.

Mwlyikwwﬁndthcmnrthnmh' Look at
mple the procedure to find the equation of altitude is i

Find the cquation of aliinyde of triangle ABC ha

VIng vertices are A(~7, 4), B(9, 6) and
Y7, -1y,
First we find shope ol side
Al = t--ﬁ;" = -1 -l
M7 3

The altitude CC*4s perpendicalar'to sido AB, so, the slope of

comtog az-10 -

Figure 7.24

Singe the

aﬂ&mmmsnwmww G?.hlﬂ'}.h}'migpuhuhp:
o of the equation of 4 line, the equation of CC" is
Y {-10)=—B(x-7) ™
S y+10m-Brs 55 = Bx+ y=db=0
Which is the equation of the altitude from Cio 48,

.n'h-!lﬂpl ﬂriide.Enm’ :%: -—th
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Th'-'-uhiﬂdtdd'ispcrpundimlnmsi&HC,m.ﬂnshpcofM “m "%

HEE RN,
S ARG
i pla*s pe+ YTIC GEOMEVRY STRAIGHT Ling
sm.m‘hmmmwwwmﬂu?.ihbrwnsuuwhtsmfnmonhnmnﬂ‘ [ 2 1—'1—-&2 ' E[ﬁ-j; 'fl_“z_‘_f_l F[ﬁﬂiﬁ;
e If the slope of the o 7" ]
lne, the equation of A44'is y~4=—(r+7)=> x+8y-27=0 i".:; mmfcw'h“”“r”"@tﬁm:m Fihe
. e - o o i
mh-‘mmh“oﬁumimﬁ;ﬁmnl?ﬂﬂ | e a, —--u_.: ; E‘Idtﬂ'ﬂ'mrmmh.
_ . =10-{=7} _ =3 _ _ | The altitude BB"is perpendicular o side AC then, the equation of M
The slope of side AC=my =———— =73 - 5o, ”'Tﬂh“mfl@urmac&m“bm
A U Hituded passes through the point 8(9,6). By s F-"J-—”*]h 5, 5ty R St
Theshmufﬁﬂ'-—;w—ﬁ-——l.ﬁmml passes - BY using the 2 y,-_,,( e ]
1 = 0 - - 4
pint sope form of the equation of a line, the equation of B3 I8 y=0=x =9 s x-y-3=0. Which fr,-r:}(f“ht&,]“{ Xt
the equation of the altitude from & to AC. a x,-:,j[;_ 2 ]
C. Equation of bisector of a triangle . - x(x -, 1+ lioa 1
The bisector of a iriangle s & line perpendicular 10 the side and passing through its midpaint. The P2 (i) -2t
thwee perpendicular biscctors of the sides of a triangle mect in a single point. The procedure (o fnd te Similarty, the equations ofhe right bisecors £ o i
equation of a bisector is illustrate in the following example. : Mmmhmiﬂfﬁd‘:m&mw
Find the equation of the right bisector of a triangle having pints are 4(~7, 4), B(10, 8) aad 5 =% )4 x(r=r) -3 (5} -y,’:l-%{x;" 2)=0
(6, -12). T E 1 1
@I Since, the equation of  perpendicalar bisector is given as, The Hmubeslyen) -3 -x)=0
i right bisectors DG, £G and F& 4 . ;
. =-u[:-m} @ he L I concurment, if the determinant of the coefficient matrix
i =3, 2 # “Wmdmmnrurﬂhhmm.mmmmkm s -
Fore hhmruf.ﬂ-l-l}udﬂ{ﬂl}’s:l put the values in equation (i)
8+4  10+7(_ 10-7 17f 3 . = = ! JS
3 = s-_’t‘x = ]:&y-ﬁ-;[x-i]mﬂx—Ey—Jnﬂ = A T S —E(_ﬁ*_,.:)_ihg_:ﬂ
For bisector of B(10, 8) and C{6, —12), put the values in equation (i) L T TR P T W pe
?_s-:z__[&w ][z w+s] ; i IIM =50 =0 @
2 t_lH 2 ag-12) i = ‘E‘J‘f'@‘%&.’*xﬁ
ﬂr*'!:-?h-ﬂ=z+5‘?+ztn The aperation of addition of rows &, + &, + R, 10 row R is used 1o obiain:
For bisector of A(=7, 4) and C16, —12) put the values in equation (i)
a-12 [6+?I -1+u] 108) 8 . 9
g o] e A(-84) N -fn= : !
2 “12+4 2 € BTR BTN =)
GE ot Figure 127 i f“‘" 3=t ~)=0 (@
=r+¢-?[:+i]=m-lﬁy-51=[l e T —'i'{nr‘lfl'%lﬁ"x,".l
Show that, three right bisectors, three medians and three alfitudes of The value
T X ! - f H = =
triangle are concurrent el [ — Mmmm"“‘"m"“"’“m“m*f‘:“‘FﬂﬂfIMhmm
L Tihree right bisectors of 2 trizngle are concurrent m
To show the concurrency of the right bi " Let ABC be a triangle with vertices A(0,0), B(8,6) and C(12.0). Show :
o e . 8 ot e
& triangle, whose verfices are Alx, The verti
; 2 Trllvﬂ(t],r] and vertices "H+H}=Jiﬂ.ﬂi Bix,, )= B(8,
Cilxy.p,), D, E, F are the midpainss ; : Abg : ¥y 6) and Clx,. 3,)0= C12,0) of the tr
ABC st aoi oo s of the sides BC, CA , 4B of a wiangle p - ¢ e used in the determinant (i) to obtain: ’ R
PR 28
Figure 7
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Ly, -hop-s-5eE-s
=8 Nh 'I'IJ': iy 4 P
1 1 ol =0 =|12 0 -TH=0
= BN w—ilﬂ—ril-gﬁi 5 R

i
5=% Wk "Iiir:—fh‘" -5 |

= —A(-432) - 6(600 _576)+22(-12)=0 |
= 1T28-1728= ] |

The determinant i,ii;.equ;]sm_Hm.Lbeﬁghtbimlﬁﬂﬁ-ﬂﬁmdm'“:mw“c“
|

concurment.

|18 Three median of 3 triangle are eonenrrent
Sttl.wic'l.l.}ﬂp:mmwl. A
il mmaalﬁm@hnmumul

Let ABC be u triangle, whose vertices are Al ) Bl ) and F i
Clx,,y;). The altitudes of the triangle ABC arc AD, BE and CF.

lflhlﬁnpcuflhnﬁdcﬂcmdlhtﬂupe':fﬂ)ﬂ altitude AL are

- - n ¢
respectively et L S . B
M e—m  m Wh Figure 729

then, the squation of the alitude AD iz obinined by point—slope form of a line:
(p-p)= - x-x)
n ¥
(3= 3Ky )= =5 M -m)dn —x)+ ) - wla = %) -y =
Similarly, the equations ofthe altitudes BE and CF are mwelyt
(=% -zi}"'y{yl_-rl}-:l (% -x)- ""tb": o ..'!"1.:I =0
x5 ~1)+ ¥0n=p) =5 (5 -m) =00 -r:) =0
The shitudes AD, BE and CF are concurrent, if the determinant of the coefficieat matrix AS*
related system of equations of the altiudes AD, BE and CF equals zero:
=5 ¥=¥ —uiEen)=pln-y
F_‘i =¥ =HEG=2)=-y0,-nE=0 i)
n=% ¥ —min-z)-yHn-y
The operation of addition ofrows R, + R, + R, 1o row R, is used 1o obtain:

" 0 0 |
i :xt n=n —1,,{,11-,-‘]_?”‘_?! =0
o WY —nin-xn)-wiy-r u#’

The value of the determinant §
concurrent al a point . “m-ﬂmmmmﬂsmﬁd'

The conclasion drawn o
mcwmmmgmn;::f;mrmhhﬁuummm.ﬂmﬁd

———

WT‘T 3 Sl g " r:_:-i:.. -

l"ﬂ"’dg{:hlwm =R =
'BE i CF of the triangle ABC are ¢ versics AL B%A) aed CT12.2. Slhorw i dhe aftiudis A5,

ESTITIVETI The vestices A(x,.y,)= A0,04
o370 = A0 Blx,, .
ABC are used in the deterininant (ifi) o oix 'r:; F= EiEE) ol Clx, pd= CUIROYP off the orivmgfs

=X Wi~ —ain-xiewiy-pd = & 1
e H *hiqw;ﬂ-j;{y,n}-ﬁi-ﬂ# Iz =il
- We¥y —HRE-RI-FR-RA -1 & b

_ (=56 - G152 =700 = 0= T30d— A 184)= fis Z300= Flog
The determinant (i) equsks zovo. Hemee, the almudes 4D, BE wed €7 o thies ol I e e mL.

B Area of o/ Triangular Reglor: " ;
Let ABC be 2 trianglc whoae vertices sre B,y b il 12095 =
and Fjix,y;) Projest FARE mnd AL ogen the sz et 1 L |
develops the irapezis BACH, PCBE, o FASF, k H%ﬂ
The ase A of the triangades region ZEiP B the yors of Bz i F*-‘.l
arcas of the umtﬁufrdﬂﬁ,?’m,ﬂmmwmﬁm 1- o b |
trapezium BABE;. T ;
1 I Pe 5
e e b L R P T |
i
- E{&y.-x.;hﬂ,r,-an O ey T e ¥ -5y i

1
=[xt PRITACREAEEAEEE)

i A :
=3t % o
o1 .

hhmmwmmm:mhufﬂww:@mfgzqﬂm.mmnmmﬂﬂh
ke e )
Fmd el aven of (he wisngetr ceginl. EEF B — T Y T

B3
ST esu () s el fe poiss ﬁﬁ.—dm{&—ﬁu.amwmﬂ,w

FER:

-5
AHIEE & a'mww
X

n%[ﬂ{.ﬁ-—ﬂbﬂi—]}-ﬁ!i‘? LIS %ﬂ-&&v{ﬂnxﬂ‘-;gwmm
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In genera),

& g ]

: mqwmmmmbhsﬂmpmmﬂuﬂhlhtnﬁghEMH
t n on. B
: :mﬂgnm linear and quadratic equation in two variablos -

mhﬁrmhhm‘:ﬁﬂm

;H:fd‘:::::iﬂw?:;’mﬁ i o varables v L, Teall o bond e are

mi.? ERICONEY g T, FT,: = tha "W’Iﬂmwmg Wﬁ‘;:-ﬁ:ﬂ'll.& ]
b et ety s
hﬁnnrxmdyhmmﬂn:;!:u;h::::muh‘ i e ﬁ"f
™0 bomogeneous line, since i mnwm ;_E;:-w;mm e Squation of e
N l'?:n e ;rme;m ﬂ-'+‘:.ﬁg_,-i:;r:=:h::;‘ fiere a, b, |
ix called o : Lt Ve ron s boome
e
i
tbe form 343_‘”_*5.},:““ Rt ‘h;n;“l:'hﬁ't i'l'lJf_MdJ'. O the u_|hl'.'r hand, the equation of
ot the saime in cach and every temm. T e he sum of e indices of  a e

Second

Wayx 4B y+e =0 equatiog
mm%ﬁ“ﬁjﬁ;xﬁy Toes, then the sl produ of e
. (ax e (artby e )ug "
- Huation of the hymg : :
The product “W+M:“' +by iunﬂmhh tines & obsained from () by putting e, = ¢, =0
homogeneous couiton umm""”’@‘hwﬁ:ﬁjnnhmﬂﬁﬂ
(arep Was A
q"’ﬂqﬁ""*&"‘“’*%ftu
If aa, "a.{"ﬁ!.T:;;i‘i )0 4 bbyiag "
Ay point Az, y) thay “ﬁ:ﬁi =bithen (i gies, A :M
aatisfics the joint MM“WHI’HL *hy=0 g second fing e 01

PLANE ANALYTIC r;an:umr 2
STRAIGH,
m Homogeneous Equation b

sIT-T FLANE ARALYTEC G 1n1 ;
ji.  Representation as pair of straipht lines
Theprndl:lﬂ:l'ﬁﬂmmwxl %'u etk

}ai:dﬂﬂh“ﬁﬂh‘mmﬂm‘mhmmumﬁ
xand}:

%[ax’+2hy+b_}l’]-ﬂ
a'x’ + Daluy +aby’ =0, Add and subtract ¥ y*
(ax-+hy)" = by +aby® = 0= (ax+ hy)’ - (A - ab) =0
{av & k) —{ (k' —ab) ; ={.'r=|:d.r+.a_y+ Wi —ab “ﬂ:ﬂq- vk —ab }.;u
#+hy+m=ar+l:ﬁ+ﬁ}y-n i)

m+ﬁ;‘-—ﬂﬁ‘-nﬁtax+{ﬁ-m'}y-ﬂ {wi)
The lines (V) and (vi)are thercfore first degree equations in x and y.
MENOE28 | Find two firet degree straight lines i x and y when the second degree homogencous
mmk5f+ﬂry-ﬂy’-ﬂ. -
WMSWMﬂmmwm ﬁﬂkm;ﬂmhgu
second degree Iomogencous cquation 5¢°+3xv—8)° =0 tocbain: a=5, Zh=3=k=3, b=-8
These values are used in the standard form of two first degres homogeneous lines (¥) and (v1) 10 obtain the

required two homogeneons fines:
.n--l-{.&+ B =ab)y=0 a+[l|-q.-'l|t-nblyhﬁ

r—'—l 1_f l =

5x+[§+ %-{!}(—ﬂj y=0 j:n-[-i— :-lsx-ﬂ y=0
3

5:+[_i.+ ’;m: Iy:ﬂ' 514[5-,J§ +w!r-ﬂ

3 13
5:+[E+%]y-0 51'*'[5""? r=0

2
Sr+8y=0 3x-5y=0
r=y=0

The lines are

*  real and s i h° - ab> 0,
*  poal and comcident, ik’ —ab = 0.
* iy, if b —ab <0,

i An of straight limes
Inh:hmﬁomimm bomogencoiss equation in twe variables x and
ax® + Leey + by = 0 (i) . .
i decomposed into the product of two bomagencous sraight fines. y'= mxand = m.x:
(y=mx)y—mx) =0
= 5" = myey ~may +mmx = 0
L

ROTFORCALE 208,
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PLANE ANALYTIC GEOMETRY STRAIGHT Ling

mmn“mm ciil nd i gives:

b=l—(m +m,)=2h = (m +m,)= =th,, _:!i‘ mm,=a=2=
; Ve 1
mmﬁmwlhgwnmwﬁnuh:
anf= M _ Om —m)

win

-m,Y = - o Mitte Tk
Lemm,  Hmm, i = o)~ A, i Incachcase, find the point of intersection P{x, y) of the pair of ines:
T a 2x+4y=-10=0, Sx=-3y+i=0 b 2r+y-R=0, Ixsdp-2=0
dEﬂi*ﬂ;l-‘ln.m, B b 2:!ﬁl_ﬂb . Show thet the following lines are concurrent, If the lines sre concurment, (ken find out the point ot
- 1+ nm, = rE. aEh 1=y which the given lines can make concurrency;
s 5 o g-y-2=0,2c-y—5=0, llx-5y-28=0

b x+2y-3=0, h-y+-l--u-.x+4y-1'-4.‘r

Rezult (ix) developod : — e Jc4ly-1=0, 2=Iptd=0x+y-2=0 .

v hm;“mﬂiw perpendicular, § t 1 IfAﬁCis_alrhug}u.wkhwﬂicﬂh{ﬂ.ﬂ}.ﬂ[ﬂ.ﬁ}iuﬂmmmmu
- i them is 90" that sakes ¢ 4+ = ¢, i mﬁ;hthh:maﬁhem;h.lm:uemm

« them 4
"‘j““‘*"l‘“%“wwimmmmummmhaqﬁ ! b tmdimufmwﬁmwmm
{2 Find the angle in between the lines T . the modiensa o riungle AL CE0 llowing;
" i reprzseniod by the secomd d ho N re meﬂnfﬁ:wmw“mmkﬂmthﬁ
P —ay—6y'=0 Egres homageneous equation % B(O0)A@A.RE22) b R{-1,-2) B2 AGD)
. |
mmmhmrmmmmqum“m —— ! & B(4,-5), B5-6. RGN ) o
degree bomogeneous equation ¥ =2y~6y" = Oto obiain: a=1,2% =1 “U_'mﬂl ed given second - #thmmmdwmw&CuhmbMﬂ M—E}q“.l 8
These values are used in result (- to obtain the ) T AN & AC3,6,80,2 069 triang] hﬁjﬂ' '
by —xy -6y =0: angle in between the two straight lines represented ; ;m“ﬂﬁm'ﬁ:mﬂg::ﬂymummwmﬂun
afl. the following:
uno= VW=t N0 mm 5 g . Jff;-ﬁy'-:ﬂ b et -apa By =0
i::m::.b 1+6-6) TR 7. Show the twro first degree stmight lines in x and y ase coincideri, perpendicular o neither, Whe
-1 lhrm@mﬁbrmﬂthﬂmﬂmWW
In : b 2P-xy-y'=0
B=—=135" 'R xiq.j_gr-y’:ﬁ ’ d ,'Ir' and
"+ w Find the first degree straight 1i B muphwnnrhmﬂ' Wwwh“mﬂm‘h
“31'!_4*' s stmaight lises h:wym& : i x wmwﬁwaxl_?q+ly’.nu
==r uu.mmﬁ:mm S seconid degree homogencous equation . perpendicular (o Yo
The standard form of second degre h::ﬂ“““"mwwpmm b, perpendiculas to thefines epresenued by «* ~ 285 =7
BEnCOus equation 3x* — 4y -3, 2 BERCOus equations (1. is compared to the gived S pgp:ﬂhnkmhlhﬂmmﬁWJ*w*h =4,
These values are used in the stang ¥ =0 1o obtain: E T R T S W R |
lines to obtain the required two ard forms () ang ! of the two first dqm_:mwﬂ‘"q
H
n+{ﬁ+-“h —nb]]y-ﬂ u+{ﬁ_m] =
3:+{-2+ 449) =0 e

o B Tre T

h{*!'ﬁi]r-n

3+[-2443]y=0
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. STRALG
SR Whss” HTmt
1. Choose the ¢
! b Orrect aption,
L i
IT:-r ;f?:m point a}?ﬁ} and B(-5,-7) is: ¢
. : . (b} 1242
it Ta ﬁndthnudpnht of'a line we use the fﬂ'rn;.::zﬁ W
i T I
) AZ% H-n B -my my, - ac '
bl v (b) xzmr R
2

e} m,ﬂf_—ﬁ,
2 rd;i’i’-‘e_;_’&ﬂ_ﬂ-b_;&ﬂ

fii For the poj
?-gum [a.b]:nd{S,?} the shope of fine js:

i 5

ofrre- ) 3 2 5
i A 7 1!7}3 (d ==
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