UNIT-6

4  F(¥)is an antiderivative of f(x) if F'(x)=7(x).
% 1 F(x)= f(x), then [ f(x)dx=F(x)+C, foranyre

al number C. It is called indefinite integral,

& 1f f(x) and g(x) are integral functions w.r.t. x, then the integral of the product of f(x) andg (y

Ww.rt. xis:

Iudv=uv-jvdu,vsg(x).du=f[x}¢hm1ddv=g‘(lx)¢%r_: ‘ :
If f(x) is continuous on the interval [a, b] and [a, ] is divided into.n equal Sllhmtenr:.:ls whose
right-hand points are x;,X,...,X,, then {he definite integral of f(x) fromx=atox=pis:

b-a

Tf(ﬂdx= 1@9?1[f[x,)+f(x,}+...+ fix)], Ax= =

=limy f(x)Ax, i=123,..n
. L ] £ ;
The definite integral of the product of two functions u and v w.r.t. x is:
] [}
[ud'v - uv1 - [m'lr

n.nlh::closedinimralﬁa,ﬁ],thmthemundcrnmy#(:

If f(x)is continuous and f(x)=0
on [a, b] is given by the definite integral of f(x) on [a, b]:

&
Area= [f(x)dx= F(8)~F(a)
If a function f(x) is continuous on the closed interval [a, 5], then

[ fCae=|F, = F(8)- F(a)

Where F (x) is any function such that F'{x)= f{x) for all x in [a, b].
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We are familiar about Cartesian coordinate system, we have learnt
about it in gur previous classes. This Cartesian ccordinate system may be
helpful to know the slope formula, Pythagoras theorem and distance formula,
this lesson we will learn in details and write the equations involving arbitrary
Points. Most of the geometric ideas can be expressed using algebraic equations,
Analytic geometry is defined as: '

“The study of relationship between geomeiry and olgebra is called
analytic geoneny
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PLANE ANALYTIC GEOMETRY
STRAIGHT LINE

Division of a line segiment

Recall distance formula to calculate distance between two points given in Cartesian plane.

Find coordinates of a point that divides the line segment in given ratio (intemally and externally),
Stiow that the medians and angle bisectors of a triangle are concurrent,

Slope of a straight line

Define the slope of a line.

Derive the formula to find the slope of a line passing through two points,

Find the condition that two straight lines with given slopes may be

*  parallel to each other, - *  perpendicular to cach other
Equation of a straight line parallel to Co-ordinate axes
Find the equation of a siraight line paralle] to :

" y-axis and at a distance a from it, T
Standard form of equation of a straight line
Define intercepts of a straight line, Derive equation of a straight line in

" slope-intercept from,  *  point-slope form, .

*  intercepts form, *  symmetric form, r
Show that a linear equation in two variables represents a straight line.
Reduce the general form of the equation of a straight line to the other standard forms.

Distance of a point from a line

Recognize a point with respect to position of a line.

Find the perpendicular distance from a point to the given straight lines,

Angle between lines

Find the angle between two coplanar intersecting straight lines.

Find the equation of family of lines passing through the point of intersection of two given lines.
Calculate angles of the triangle when the slopes of the sides are given.

Concurrency of straight lines

Find the condition of concurrency of three straight lines.

Find the equation of median, altitude and right bisector of a triangle.

Show that 2
®  three right bisectors, = three medians, "
Area of a triangular region ¥
Find area ofa triangular region whose vertices are given.
Homogenous equation
Recognize homogencous linear and quadratic equations in two variables,
Investigate that the 2* degree homogeneous equation in two variables x and y represents a pair of straight lines

x-axis and at a distance b from it

two-point form,
normal form

three altitudes, of a triangle are concurrent.

threugh the origin and find acute angle between them.

mac e




UNIT. PLANE ANALYTIC GEOMETRY STRMGHTLIHE
For exa

mple to calculate the slope/gradient between two given points, the numerator
difference in

denominator js ¢ i  the
the y-coordinates some times called it “Rise” and the denominator is the differenc,
between *-coordinates, some time called it “run” e.g.

ints = Y1= 1 = Rise
Slop between two points = 3 == B0

i i i i i Fermat and Rene Descy ™

i ndent and simultaneous invention of Pierre De ; . e

zTc}aﬁzﬁ:P:::wofw;:r;gtﬂm and the representation of curved lines by algebraic equations relating
twa variables say, x and y was given in seventeenth century by them.

e . ™
m“smn of a line segment . o b
familiar with the set of real numbers as wel as with severa of its su s, including
natural \ﬁzr:br:;r:ﬁfr r:I numbers. The real numbers can easily be visualized by using a gpe
dimensional coordinate system call real number line.
Calculation of distance between two given points

The study of plane analytic geometry is greatly
facilitated by the use of vectors. The distance between any two
given points can be calculated by using the distance formula,

If P(x.») and Q(x,,y,) are two points in the
xp-planc and § is the angle in between the positive directions
of the x and v axes, then, PQ is the directed line segment
associated to initial point P(x,y) and terminal point
Qlxs 33).

The components of the directed line segment PQ are:
OP+PQ=0Q
PQ=00Q-0P, position vectors
- (xhyl)"'(‘q'yﬂ
PQ=(x,=x,5,-)
=l =x)i+(n-»)j
Squaring both side of the directed line segment PQ to obiain
Q=[G =x)+0a =y U]  (a+b) =a? 457 4205
= O =X+ 0n = 1P S+ 200 =)= i
= G =Y+ 0 =30 17+ 2, =Xy, — )l ileose
= 06 =) 05 =2 4 25 - )y, —,

X

Figure 7.2

Pythagoras Theorem: If P(x,, ) and
Qlx;,3,) are the two points in the
xp-plane, then the distance d between 3
given two points P(x,»)

+¥3)is obtained by applying the
Il? (% yﬂ;;m;mmm'ansle POQR:
(PQ)’ = (PR)’ +(QR)’
=(-%) +0r=-»)

PQ=/(x, -x.l’*"i”:m

cid=jj=1, i =] jleos, i =l1=!

Jeos@
= (% =) +(» =9+ 205 =% )y, - y,)cos X

3 o=
(PQY= (x, - %) + (3, = 3,) .'.f-os§= 0 |
[PQI' = (=) + O3 =" - (PQ) = [pqf?

3 179
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UNIT-7

PLANE ANALYTIC GEOMETRY STRAIGHT LINE
L= 2
1PQI=J(x, ~x) *O0r-x)'=d, sq (i)
This is the

distance from paoint P(x, 1) to point Qi(x,.3,) in the Cartesian coordinate plane,

¢ The distance from the origin (0,0 1o

(1) d=jop= 57

The distance from the origin O(ﬁl,

(1): d=|0Q|= i+ ]

= If the line segment PO is horizontal,

point P(x, 1) is obtained by inserting =¥ =0 in result

D) to point Q(x,, ) is obtained by inserting x, = 3, =0 in resuls

then the distance from the point P(x,, y,

obtained by inserting y, = Yy inresult (1): dzIPQi=‘f x, —x,)
¢ Ifthe line segment PQ is vertical, then the distance from point P(x,, y,

by inserting x, = X in result (1): d':quz‘ﬂ(yz s ) i

) to point Qlxy, v)is

) to point Q(x,, ¥, )is obtained

Find the distance between the two points P(3,-2) and Q-

EEIED P 31)= Gi-2), Az, p,) =(-1

points P and Q: ;

L. -5).
,=5) is used to obtain the distance o in between the two

4=V =)+ (3= 3) = 13+ (5D = N (O T

Co-ordinates of a point that divides the line
(Internally and externally)

Take P(x, ) and QCx,, ) are the initial and terminal points of a line segment PQ and R(x, y)
is 4 point that divides PQ in the ratio m, sy Afr, ryoand rare the position vectors of P, Q and R, then
B 0)= xit g, n= ()= %+ yoj, r=(x,p)=xi + 3 -

g B Lty then, PR = —™
RQ m,

=0 opye M X 5
mﬁm_.,PQ m|+mz(OQ O-PJ iy + m, (2 =n) Setsm

segment in given ratio

IfOP+PR =, +—"(r=r), OP4+ PR=0R
my +

then the position vector of OR is:

OR =0P+PR =r -|———m;l_.._|:r= -n)= A
m' +M'

AL +nm —rm
-+ m,
reHEmy

+m,

I:J:,y] = F—mm‘ components form
my+im,

" OR=r

Figure 7.3

Equating x and y components to obtain the coordinates of Rxy)

(x.y]={£'u—_ux s , LT,
my "+ m,
that divides the Jine segment PQ in

NOT ForsaLE
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UNIT-7

IR is the midpoint of the line segment PQ, then, m, =m; and the coordinates of the midpoint R of g,

+ »
line segment PQ are: ()= ﬂ';_xa' 4 2y2 .
*  The coordinates of the point that divides the line segment PQ joining two points P(x;, ) and Q(x,, )
i _| mx=mx my, —myy,
externally in the ratio mr, : n, (m, or m, is negative) are: (x.Ji) -[ﬁr m _-mz ] (B)

Find the coordinates of the point which divides the line segment PQ joining the two pojn
(a). P(1,2)and Q(3,4) inthe ratio 5:7. (B)- P(3,4) and Q(-6, 2) in the ratio 3: -2,

a If R(x, y) is a point that divides the line segment PQ in the ratio 5:7, then the coordinates of
R(x, ¥) is obtained through result (B):
(x_y)=[m.r=+mza*ﬂay:+mar. ]

mytmy
i [ 5(3)+7(1) 5(4)+ ?(2:-] _[_11 EJ
ST BT

comy =5,my=7,P(1,2),Q(3,4)

6'6
b If R(x, y) is a point that divides the segment PQ in the ratio 3:-2, then the coordinates of Rix, »)
"is obtained through result (B): .
(x,)= [MrX::m:m 'm:}'a"‘m:.l’l]
my+ma iyt iy
_[3(-6)+(-21(3) 3(2)+(-2)(4)
o 3=%.: © -3~

]=(—24, -2 Lo =3, my==2

The medians and angle bisectors of a triangle are concurrent

I The medians of a triangle are concurrent

Proof: IfA(x,, 1), B(x;,y;)and C(x,, ;) are the vertices of a
triangle ABC and P, Q and R are the midpoints of the sides AR,
BC and CA, then the caordinates of the midpoint Q through P R

mid point formula. Q[-x%tl I’ﬂ"'—]

X Az, »)

» 2 .'.MI =m,
If G(x, y) is the centroid (in centre) of the triangle ABC,
then, the coordinates of the point G that divides the median AQ S
in the ratio m, :m, =2:1are:

B,y @ CE)

Figure 74

2

X+ +
2[_22_”‘1.]+ x z[l’l_&} »
2+] ¥ 241

Gix.y)=

= (ﬁi‘fﬁ_‘!’_ J"J'{'J";"'Yg) ()
/ 3 > 3

Similarly, the coordinates of the
ratio 2: 1 are respectively:

]

ro7 FORSALS

Point Gx, ) that divides the medians BR and CP each ™ [ T s
2 ns
!

UNIT-7
PLANE ANALYTIC GEOMETRY STRAIGHT LINE
] 2 ﬂ_;_ﬁj+x' (ﬁf_)’x +,
Gy 2L " e [3123::&212%&) i)
2(5‘—;-‘5 !+.r, 2! z%f-?ii- ¥a
G{I’y_)= 241 o 2+1 E [ﬁfﬁ'&ﬁﬂﬂ) o

Therefore, the point G(x,

¥) lies on each median and consequently the medians of the triangle ABC are
concurrent. )

ST 3 | Find the centroid of the triangle ABC, whose vertices are A(3,-5), B(=7, 4) and C(10, -2).

&P Let AG, -5), B(-7, 4) and C(10, ~2) are the vertices of the triangle ABC, If G(x, ) is -
the centroid of the triangle ABC then, the coordinates of the point G(x, ) are:

G(.r.y]:(x' +.'I.; +.r:,y.+};z+y,]3[3-'i;+|0rw5+:—‘2)=(2._1}

Il The bisectors of a triangle are concurrent
Proof: If ABC is a triangle with vertices Alx, 1), Blx;, ) and Clx,,y,), whose lengths are
[4B]= ¢.|BC|= aand |Ced|= b, then, the position vectors of 4, B and C are respectively:
ri=(x,») =xi+ Wi, n ={x:,y:}=x=.f+ylj, K= (I,.y,]lle'+]1,f
Consider AD, BE and CF are the internal bisectors of the angles A, B 24
and C that meet at centroid G. This is shown in Figure 7.5.

IFAD is the internal bisector of angle A, then:

BD_BA  BD_c

—==t . 2.¢ :DC=c:b C A
DCﬂCorDCbiBDDCC (i) :
This means that D divides BC intemally in the ratio c:b and 04 i u

the position vector of D is therefore:  <32% ::" Figura 78

¢

. BD_DC BD+DC a ac £2
A —_— e — D= — i e
i b oHb  oth ct+b @ e
ac
I BG is the internal bi £ Bythen, 26_BD_b+e_ a_ T b
: emal bisector of the angle B, then, A B e R = DG:GA=a:(b+c) ]'

I

grr-l-(b"'l.‘].[gﬂ} ;
bre ) _anitbnten _alx.y)+b(x, y)+e(x, y,) Gii I

at+bh+e a+bh+e a+b+e ) E

NP FoR

_132'\ 1




UNITT PLANE ANALYTIC GEOMETRY STRA";HT Ling

The coordinates of the centroid G, y) s obtained from equation (ii) by equating the  gpy
ax, +bx, +cx, ﬂ)'.+by=+cyi]

components: G(x, )= [_;:Tr::?_ ~atbte

k. & : through the point G(x, y). Ty

Similarly, the internal bisector of the angle C also passes th ? U5, the

angle bisectors of a triangle ABC are concurrent and G(x, y) is the point of concurrency. ) :
[EETTS 4 | Muhammad Ayaan hasa triangular piece of backyard where he wants to build a SWimm

pool. How can he find the largest circular pool that can be built lhcfe?_ :

The largest possible circular pool would have the same size as the largest circle that can he

inscribed in the triangular backyard. The largest circle that can be inqcrihfz_d in a triangle is incircle, This
can be determined by finding the point of concurrency of the angle bm"“’}'s of each comer of the
backyard and then making a circle with this point as center and the shortest distance from this point g

(iv)

ing

" UNIT-7

PLANE ANALYTIC GEOMETRY STRAIGHT LINE

Slope of a Straight Ling
: The slope of a line 5 a measure of the when
“steepness™ of the line, and wheth

BC
. i e it rises, or falls when ‘\
mumgﬁnmlcﬂtonght.'I'helineﬁomA:oBrisasup,wM]e gé”gkp
the line from C to D goes down are depicted in the Figure 7.6; Figure 7.6
Slope of a line

The graph of a line can be drawn
knowing only one point on the line if the
“steepness” of the line is known, 100,

“A mumber that measure the “steepness ™ ofa’

the boundary as radius. line is calfed slope of a line. "
- : If move off the line horizontally 1o :
RTINS ) i e et o Pt P 77

Here, O is the point of concurrency of the three angle bisectors of ALMN and therefore is the
incenter. The incenter is equidistant from the sides of the
triangle. That is, JO = HO = 10.

We have the measures of two sides of the right triangle
AHOL, so it is possible to find the length of the third side.

(vertically) to return to the line, then the slope of the line is the “steepness” defined as the ratio of the

vertical rise to the horizontal run: slope= F”‘:'E— the run is always a movement to the right

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

Mathematically, if any two points on a line are ¥
Use the Pythagorean Theorem ta find the length HO. - available, then their join makes a constant angle with a fixed g/"!'
= JILOY —(HLY =+13 <127 = 169-144= /25 =5 direction arid the angle so formed is independent of the choice
Since JO = HO, the length JO also equals 5 units. \ of the two points on the line. This is a precise way of saying 4 L
Figure 7.6 N that any line has a constant slope. It is customary to measure
the angle @ which a line makes with the positive direction of  *+— x

the x-axis. The quantity tanis defined to be the slope of the
line and is denoted by mr. The slope of a line is also referred to

04/ M N
¥

Exercise

gradient of the line. Figure 7.8
1. The three points are A (-1,3), B (2,1) and € (5,~1). Show that | AB|+| BC|=| AC|. For illustration, if Alx, ) and Blx,, p,), wherex, # x,, are any two paints, then their join develops a
2. In each case, find the midpoint of the line segment PQ joining the two points P(x,, y,) and Q(xy, %)} line L that makes a constant angle 8 with the x-avis. Draw AM, and BN parallel to y-axis and AL
: i 1 3 :l_] parallel to x-axis,
a. P(10,20), Q(-12,-8) b. Pla,~b), Q(-a, &) c. P(E,FE]-Q[S 7 . The slape m of a line L through the two points A(x,, ») and B(x,, 1,), is therefore:
3. In cach case, find the coordinates of the point R(xy) which divides the line segment PQ juﬂl“'F m=tang=LB_NB-NL _NB-AM _y.-y

the two points MN ON-OM x-x L

Find the slope m of the line L through the points

a P(1.2), 034) inthe ratio 5:7. P(3,4), Q(-6,2) in the ratio 3:-2. ). EQ4)and Fia,5) ®. MG,1)and Ne-1.3)

¢. P(=6,7), O(5,4) in the ratio %:I. %

. 3 The standard equation of a line &

& The given two points E(2,4) and F(4,6) form a line L, whose [y = my + ¢ where m is a slope, 5

m=—-i—--J'II -y'=—6-4=2=|
xn-x 4-2 2

The given two points M(3,1) and N(=1,3) is form a line L, whose slope is:

h [ oach e, in whal niio s the Kne. sgment PQ (oining the twis points. PN ™

Q(x,, ;) divided by the point R(x, ): slope is:

a. P(8,10), Q(-12,6), R[—?,?)_

5. Find the centroid of the trangle ARC
a. A(4,-2), B(-2.4), C(5,5)

b,

s whose vertices are the f; llowing: 5
b AGS,BAS), 0Bty :

c.

b. P(-2,4), Q(3.,6), R[%-%]' i
|
|

AQL1), B2 O




UNIT-T PLANE ANALYTIC GEOMETRY STRJ\IG}"]! Ling

: =
EEEF Condition for two straight lines with given slopes are

fa).  Parallel to each other (b). Perpendicular to each other
a. Parallel to each other
If L, and L, are the two lines having slopes m andm,, 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 twg lines
L, and L, have the same slope, then they will make the same angle ¥y
with the x-axis and the lines L, and L, are therefore parallel for

which:

m=m, (M
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 co.

b. Perpendicular to each other
If L, and L, are the two perpendicular lines make the
anglesaandP with the x-axis, then the slopes of the lines L,

Figure 7.9

and L, are respectivelym, = tana andm, =tanf. From the Figure 7.9, it is clear fhat

%=ﬁ—u =>|3=%+u

tanf= T.a.n[g +a], take tan of both sides
1

=—cﬂta=—m ; (1i)
The given lines L, and L, are found perpendicular, since the product of their slopes equals <1:
1
=1 t =tang| -—— |=-1
mm, = tan a tan 3 a[ tana'] (i)

Equation of a Straight Line Parallel to Co-ordinate Axes

m Equation of a straight line parallel to
. © y-axis and at distance ‘a’ from it,
© x-axis and at a distance ‘b’ from it

1. yeaxis and at o distance ‘4 from §i

Let PQ be a straight line parallel to y-axis a1 5 distance ‘a’ units
from it see Figure 7.10. This is very clear, that all the points on the line PQ
have the same ordinate say '5'. Therefore, PQ can be considered as the
locus of a point at a distance 2" from ¥-axis and all poins on the PQ
satisfy the condition x = g therefore,

Figure 7.10

the equation of strajghy fine ¢ distance @
ight line is paralle] ¢ y-axis at a dista
fromit. e.g x=a. pematiel. o

i. Ifa=0, then the straight line coincides with the y-axis arq 1 5
nd itg heco
iil. If PQ is parallel and to the left of y-axis ara dista Myl =0

16 "a", then its equation i x = =b.

oo B
5, the distance js 5

; (i)
R S nits to right side of y-axis, so, equation (i)

il X=axls and at o distapee 4 from It

Let PQ be a straight line parallel to x-axis at a distance *b" units from it
see Figure 7.11. This is every clear that all the points on the same ordinate say, 'b", .
Therefore, PQ can be considered as the locus of a point at a distance ‘6" fromx- T % 3
axis and all points on the PQ satisfy the condition y = b. Therefore, the equation »
of a straight line is parallel to x-axis at a distance & fromitifeg, y=s, Figure 7,11

i Ifb -0, then the straight line coincides with the x-axis and iis equation becomes y = 0.
ii. If PQ is parallel and below the x-axis at distance *", then its equation is y=—bh,

Standard Form of Equation of a Straight Line

Because of their simplicity, linear equation (line) is used in many applications to describe
relationships between two variables. We shall see same of these applications in this unit. First, we need
to develop some standard forms that are related to linear equations.
() Tntercepts of a straight line

“If a straight line AB intersects x~axis at C and y-axis at D,
then OC is called the “-intercept of AB on the x-axis and OD is D
called Ihc_p-interntp.t of AB on the y-axis.

RARIITIT 8 JFind the x and y intercepts of a line Zx+d)r+6=0.

X X
m The x-intercept of a line is obtained by putting y = 0 in a 01' )
line: 2x+dy+6=0 J‘F_
2x+4(0) =6 = 2x=-6= x=—3 e il

The y-intercept of a line is obtained by putting x = 0 in a line:
2.¥+4)‘+'5 =0
20)+4y=—6=dy=—6= y:-%
The general criteria are that a line in two dimensional space can be determined by specifying its
slope and just one point,
(i Slope-Intercept Form
Let L be the line see Figure 7.13 develops the y-intercept ¢ on ¥
the y-axis. The line L also makes an angle® with the positive R
irection of the x-axis that develops a slope m = tan#. ¥
¢ P(x) be any point on the line L. Draw PM parallel to y-axis and
N parallel to x-axis that give c
CN=0M=1y, 7 ic N
NP:MP-MNzMP-OC:)'—-L' D T y T
. In APCN, the angle is ZPNC =90° and the slope of the line L ¥
' giving the slope-intercept form of the line L:

NoT FersALE
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UNIT-T PLANE ANALYTIC GEOMETRY STRAIGHT LiNg
NP =
_Cﬁ =tanf :}l—g =tan@ .
X

= y—c= xta_nﬁ ‘
= y=xtanB+c=mr+c (1) .
ight li igi = 0 and the equation of |
If t through the origin (0, 0), then c : Eap
becomes y‘ttnixﬁfi‘:tah:; :-‘ opa;ﬁnatﬁ the slope and ¢ denotes the y-intercept of the line L on axis
of y.

STITIM, 9 ] Determine the slopes of the following lines: (@). x-y=5 (B). 2x+3p=¢

a. For the slope, solve the given line for y to ohIai.n:x—y=§ =‘:~-—y= =X+5 = y=x-5§
Thus, the slope of the line is the COBﬁ'chEI.ll of x-term wh!ch ism=1.
b, For the slope of the line, solve the given line for y to obtain:

2
2x+3y=6 = Jy=-2x+6 = y=-5x+2
Thus, the slope of the line is the coefficient of x-term which is m = —-§-.
Find an equation of the line with slope 4, when the y-intercept is 6.
@JIITETD Result (i) is used for the assumptions i =4, ¢ = 6 to obtain the required slope—intercept form
y=d4x+6 »

ofa line:

ii. Point-Slope Form #
If L is a line see Figure 7.14 passing through the

point A(x,, ) and P(x, y) is any point on a line L, then the slope of the

ling L is giving the point-slope form of a line L:
Y
X=X

y=y=mx-x) (i)

Figure 7.14
m Find an equation of a line with slope 4 and passes through the point (2,4).
mmll (i} is used for the assumptions =4, Alx,»)=A(2,4) to obtain the required point-

slope form of a line: y=4=4(x~2)

—dx+y—448=0= —dx+ p44=0 =dx=yp—q4=0

iti.  Two-Point Form y
If L is a line see I'wure 7.15 passing through the two points

A(x, ;) and B(xy, y,), then the slope of the line L is:

mZ)‘a"ﬂ

51, (i) "
Ifthe equation of a line L through the Alx, 1) with slope m is
Y=r=mx-x) (iv) X!
mumnquaﬁonofahneLthmughmmnmm A(x,3) and ¥
B(x;, ;) is the equation of the two-point form ofa line [.:
P e f A
oy - X -x (x=x)

Figure 7.13

™
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: PLANE ANALYTIC GEOMETRY STRAIGHT LINE
Find an equation ofa fine thay passes through

["Salition ) the two points P(~1,-2) and Q(-5,0)
Result (v) is used for the : g )
required two-point form of a Jipe: oms Pl ) =P(=1,-2), QU y,) =0Q(-5,0)to obtain the

0-(=3
y-(—z}—_s_(_n[x—(q;].::. y+2=—_2z(.r+|]

=y -8=2x+2= 244y +10=0 = 2y+5=0
iv. Double-Intercepts Form
Ifa line L intersects the x-axis and
y-intercepts of the line L, ¥
Let P(x,y) be any point on the line L. Draw PM parallel to y-avis L
and PN parallel to x-axis. From the Figure 7.16, the comparison of
similar triangles ABNPand APMA is giving the equation of double-

y\-axi.ratpoimsAuﬂB.ﬂ‘mOﬁ-aanﬂ(JB:bmﬂ!exand

b
. y NB NP
i I f L —_—
intercept form ofa line Ty I,{% 5
L Y T S _
- 0N OA—OM g a3 e ot
Figure 7.16
£x.+5-£z] :;f.'.l'l (vi)
ab  ab a b

Find the equation of a line whose x and y intercepts are (3,0) and (0,4) respectively.
@EEIEID Result (vi) is used for the assumptions a = 3, b = 4 to obtain the required line:

5.4.2 =]

3 4
4x+3y

12

=l=d4x+3y=12= 4x+3y=-12=0
v. Symmetric Form

Let a line L through point A(x,, y) makes an angle 8 with the positive direction of the x-axis.

lfP(x,y)isanypoimonihclimL,lhtnAP=r;lfweallow ¥
710 vary with any positive or negative values, then P will take any
Position on the line L. Conversely, if P is given 10 be any point on
the line L, then the unique value of  can be found which in fact is
lh'!dislanneanﬁ-omﬁ.mus,ilfouuwsmatrmesasa o
Parameter of point P,

To find the coordinates of a point P in terms of the . =
Parameter r, let us draw AL and PM parallel to y-axis and AN OJ', L M
Parallel to x-axis, that with the following assumptions Y

OM=0L+LM =OL+AN Figitre 7,17

MP = MN+ NP =LA+ NP (vif)
dvelops the parametric equations of'a line L through the point A(x,. ¥,) at an angle 6:

OM=0L+LM MP = MN+ NP
=0L+AN =LA+ NP (wiii)

Y=y +rsinb, sinﬂ:ﬂll_E

Wm@m@ 188

X=x+rcos0, cuse=-i"‘:_ﬂ




UNIT - PLANE ANALYTIC GEOMETRY STRMGHT g
The parametric equations (i) automatically give the symmetric form of a line L after simplificatioy,
ﬂ =r
=l IO (i
=i . cosf  sind o
sin@

[EETR4) Find the cquation of a straight line with inclination 45° and  passing through the ;.
(22). _ _
EIIM® Here we have inclination a=45°and point (x,,y,):(l-ﬁ}. The equation of lipe "

tric fo - X=X 4 i A1
: g cosa  sina _ -
Substitute the above values in the formula to get the equation of a straight line.
x=2 _y--ﬁ

cos45°  sind5°
= sm45°(x—2]=ms45°[y-~5]

§ 1
a%(;—zh:,;(y-ﬁ]
= x—y—2+~4r'm

vi. Normal Form

The normal form of a line is the equation of a line in terms of the
length of the perpendicular on it from the origin and that perpendicular
makes an angle with the x-axis.

If a line L intersects the x-axis and y-axis at points A and B,
then OA and OB are the x and y-intercepts of the line L. Draw ON
perpendicular to line L that provides the perpendicular distance p from
the origin on the line L which is denoted by ON = p. If ON makes an b
angle Bwith the positive direction of the x-axis, then the x and y- Figure 7.18(b)
intercepts of the line L are respectively:

cnse=é=> OA = psecd
A (x)
sinB=-— = OB = pcosech '
oB
IfOA and OB are the x and y-intercepts of a line L, then through result (x), the equation ufﬂ"""'d
line L in terms of perpendicular distance p and angle Bis: % 4%
0A

OB
xcosO+ ysinb=p (xi)

__'_+___}"__= =

psecd  peosech
The normal form of a line is also referred 1o peniendjmlar form of a line.

RPL0] (815 | Find the comresponding equation of 5 line, i <cance o
= : if the length perpendicular dista
the origin ona line is 3 unnstlmmakuananglggfug'_ ot s

IV Rl (v o e asumptions =3,

xc05120°+ ysin]20°=13 =.__1H£
2 5 y=3=

to obtain the required eq
=x4\3y=6= x— Gy +6=0

NOT

aationofs ™ |
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PLANE ANALYTIC cmnmvm
A linear equation in two variables is 5 straight line IGHT LINE

A first degree polynomial
pAiix) =@x+a,is . £
HEHAE0,=0 wit gy R monof e
axtbyse=q hrly=h
is then called the general equation of |k

¢ straight linc. Here a, b and ¢ are

WWMxmd;-m variables, Remiember )
Consider, If P(x;, ), Q(x,, y,) and R(x.3)are the three points on the i The first degree
represented by the straight line polynomial p, (x)is
ax+hy+e= ako called the linear
then, P(x J)on the hue:'y _c '-0 i 'Iwi:mw.a
s ; 1) gives: ay by e =0 (ii) and s by
Q(x,. y.) on the line (i) gives: axs+by,+e=0 ~ (i) Pi(x)= f(x).
R(x,, yy)on the line (i) gives: ary+by, +c=0 (iv)
The three lines from equation (ii) to equation (; .
ki il S ) to equation (iv) develops a homogeneous system of three lincar
5 »n 1)fa 0
5 ¥ H[b|=|0|= 4x=0 )
X % e 0

The homogeneous system of linear equations (v) defines a nontrivial sohsion i
determinant of a coefficient matrix A ofthe system (v) is zero; Bl

det(A)=0
X )l
X =0 (i)
X w1
%03 =33)= 2106 =%,)+ (6,3, —x,3,) =0 Equation (vi) is rearranged to obtain:
408 =3)+ 500 =3+ x50, —p,) =0 {vii)

: : nl 1 :
Muh:plybo:hs:desufeqmmn(vmbyE to obiain the area of the triangle formed by P, Q and R that

1
Squals zero: S1R05 =2+ 205 - 0) 501 - 3] =0

i Area of the trianglePQR =0 (viii)
Py mm?,ﬂmklmmhbms(nmmumﬂmﬂnbmmma
General form of a straight line is reducible to other standard forms ™

Any standard form of a line can also be determined from the general form of a line ().

* To reduce the general form (i) to the siope interoept i imvolve the Bllowing
bl (i) to slnp: form of a line, we need to the T
ax+by+e=10
by=—ax-c

Bor FaRaanE 190
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UNIT-7
ax#E
- 2
a . i
=mx+¢, slope=m=-=, s
. To reduce the general form (i) 1o the double-intercept form, we need to involve the ftl“b“"i.ngm
axtby+e=10
ax+by=-c
& % _ ) dividing by-c iow _
- -c _ s
iRy g o \
JE e ' . 2. Ineach case, find the slope, if it is defined:
a b | n. f;S.;B]andz{;,G) b. 4x+Ty=1]
L o =a,=-%, y-intercept=b=-%< | s el o d. P i gk
o RS hoLy Whtm;::wsx—andy—mmﬁrmﬂnhﬁ[hnﬁslzg?mwhw& e
. : involve the following steps: - Bl i b. y=-3x+9 c ymg+2
i, To reduce the general form (i) to the normal form, we need to invo ; . i =32+ ¥
From the Figure 7.18(5), the angles along the positive directions of the x and y-axis are the a"‘ ‘:‘Tﬁf&s"wzﬂ 2':1!;'5 ﬁoﬂmsmmuﬂ or perpendicula or either:
following: c. 2x-y-7=0, dx=2y-5m0 a ht?;to& ::-?;;;::zo
cost=L, sing= £ | % Ineachcase, find the equation of a line that passes through the pair of poiats:
5 s Ly s ' o O00)and A6 b E(10)andF25) c I1,1)and)33)
The values of cos® and sin are used in the trigonometric identity cos”8 +sin'0 =1 to obtainp: " ‘“‘"‘“’”-W‘b‘q'mmofamwmﬁmmu@umnntq.y,)mm-bpem
: ki i : :
mﬂ-:-sm';ﬂ—-] a A(l2),m=4 b. A("!a"z_]-ﬂ!"% c. A=35),m=-3 d A(7-8),m=5
_:;;+%=I | 7 Jneach case, find the equation of a line that exists the y-intercept ¢ and slope m:
,[ b 1]_1 . L e=2, m=2 b c=4,m=8 o c=gm=1
P ? n: T (IK] : 8. mmmmbﬂ7x—lw+13=0m; 2
I 2. slop intercept b.  symmetric form c. normal form

L

3

#| ;:Z"}i

2 1
k] mn mrn
*

o r e = - Jm* +n? :
School/College

This p is the Mw distance from the origin to the line = +2 =1 (ie. nx+my—mn=0k of
m n

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

@ Your Home

3 ) : 1
For converting the general form (j) to normal form, divide the line ax+by+e=0 by [+ A

mhthmmhnofhmhm{nhmmmm

o + b} + g =0 1
'ﬂ:_‘_bl Lt+b: ;‘d""&: (xi) ‘

191 mmﬁﬁg L

i at + b




=  ANALYTIC GEOMETRY STRAIGHT 1
UNIT-? PLAN TNE

ey
m_l)istanmoiapointtoahne

. [ distance from a given po;

3 : a untnalmcmhes'tmrtcst_ ; point

e In.mlwwmtmsgaitﬁﬂ;m po o distance of the point o the line, the lengih o
any point on an infinite straight linc. perpend

hm‘ewwﬁchjnhsihupuhmmeﬂpohﬂmﬁm:im.
Position of a point with respect t0 3 line

. . ide or on the other side of the straight line
that the point P(x,y)1s on one Si
ax + byT: csr‘r'lwaccnrding aspthc expression ax, +hv € =0 or ax,+hy+c>0, the procedure

developed is as under: _
Let AB be the straight line ax + by +c=0and P{x, )i a
point above the line AB Figure 7.18 and P(x,,y,) is also a point belo\:v
the line AB Figure 7.19. From P draw perpendicular PM on the x-axis
{hat cuts the line AB at a point () whose coordinates are Q(x;, ¥3)-
If Qlx,, ¥,) lies on the line AB, then it give:
ax+hbyte=0 :
ax,+ by, +c=0, Q(x,, ) lies on AB
by, = —{@x,+)

) o

IEP lies above AB as in Figure 7.18, then:
MP-MQ>0

»=y,>0

qu.ﬂx_{i—”}l:l :;m:.[)

ax, +by, +c>0, b>0
1f P lies below AB as in Figure 7.19, then:
MP-MQ<0
»—¥a<0

yﬁ-EF{D: 5—‘-“_2&2{0

ax, +by,+c<0, b>0

x"—"l'

le{ M \ >X
3 B

Figure 7.18

¥
Figure 7.19

Hw?ﬁummsﬂzmwﬁnmsﬁaofmumnx+by+cno

Hn‘q-byl+c>ﬂu-1‘ﬁl+h‘f|+c{0.

i Shot
Determine whether the point P(10, —6) lies above or below the line 9% + 1oy -3=0

that the point and the origin lic on the same or on the opposite sides of the given line.

e

ik |
The given line 9x +10y—3 =0 is compared to the line ax + by + ¢ = 0 to obtain th '
ofyisb=10>0: 3
i. The given point P(10,-6) is substituted in the given line to obtain:
O(10)+10(—6)-3=90-63=27>0

UNIT-7 i

e

: FMNEAN.hL\'TICGEDMm‘H STRAIGHT LINE
2115, fhc point P(10, ~6) lies above the given line 9x + 10y-3=0
ii. The given'point P(10, -6) and the origin 0(0,0 tuted i
i g 0) are substituted iven li in:
SO A0 o in the given line to obtain:
9(0)+10(0)~3 =3 <o} feaitals oo

Hence, the point P(10, -6) and the origin 0(0,0) lie on the oppasite side of the given line 9x + 10y-3=0

Perpendicular distance from a point to the given straight line >
If Q(x,,,) is any point on a line
ax+by+c=0 (M
and n={(a,b) is a nonzero vector perpendicular to the line
(i) at a point Q(x,, »), then the distance D is the scalar projection
of a vector QP (associated to any point { P(x,, »,) ) onto n:

D =|proj, QP|

If
jQp.| ofem
1 I ¥ ax+by+e=0
qa |Gy =53 = 31, b Figure 7.20

at +b

o a(x, = x)+b(ys - 1))
a' +b* :

fa v, + by, —ax, -by.)lﬂlax.-rlmm]l (i)
@+ b Jat +b

the perpendicular distance from a line ax+by+c=0 to a point P(x, »).
F-t'-lnlph‘"ﬂ Findthepnpmdjmludismnceﬁuma&n?x+3y—9=0tuipoimm)-

@IITITED Result (i) is used for the assumptions P(x,, )= P(2.3), ¢= -9, a= 7,b=13 to obtain the
perpendicular distance d from the line 7x + 3y -9 = 0 to the point A(2.3):

Fe ax, + by, +¢ L T2y +3(3)-9 2 14
[EFYE ]'.-':1-3: 7'5'5
W Angle between Lines

If the two lines are available, then the angle between these two lines can found as follows:
m angle between two coplanar intersecting straight lines

n=(a,b) |n|="a* +b*

The unit vectors are the vectors lie in the same directions of the given lines. The unit vectors along
the line AB and CD are respectively u = (cos8),sin@,) and v=(cos8,,sin8,).
The unit vector u of a line AB is:

u =(cos,,sind)) o5 =——

NOT FORSALE
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UNIT-7

.(;Eﬂ) =1

sech, sech,

)

The unit vector v of a line CD is:
v u{mﬂa.n{nG,)-H =1
o W E‘E:]
Il'.'.l‘-'Bl g Emgi

fis i M| sectd,=l+tan’0, =1+m;
1 [m':]Hmf]

sec’0, =1+tan’ B, =1+m

The angle of int
their unit vector u and v that can be found by

and v
cosf= ——, |uf=vi=1

[ulivl
"[J,l,,g ml.;]‘[,;ﬁ@ 'Jffig]

2 1 i ity
Jlemf Ji+m ] Ji+m

~ lemm
;iiﬂnf?,]l-tm:

The standard form of the angle is obtained if
m’ﬂ-gu‘.’ﬂ-l
-1, use value of cos 0

1
cos’ 0
_emdem)
(14 mym,)

Q) n) = (emmy)' G —m,)
Q1+ mym,)? (L4 mm, )

(my, —m,)

g (L+mym,)

AL il 3
t1+m.ml U]

; PR T
{ e

Figure 7.21

ersection between the lines AB and CD is the angle of intersection in between
taking the dot product in between the unit vectors

e

hom

THmR 18 positive, then result (i) gives the acute angle between the lines AB and CD,

. e : e
-_-'-_LH e 15 negative, then result (l)glmuneobm:mgjebumuulim AB and CD,
. lfuneuflhegivenlincsispamﬂtlwﬂleﬁris,tbmlm

tanb=+2"
I+ mym,

Because 90" is the angle made byllmlinr\m'.ﬂi;he iti i
Ppositive x-axis and
anglebﬂwmﬂmlinmﬁllbemhuhzdby&aummﬁm e it ¢

¢ The Iinumepmllel.ifthe:rmpmductinbawendmu:ﬁtvmnndvkm
uxv=0 .

'ﬂdiﬂ'isnotpmihlewoulhbyfunuh:

[JI:m,’ = ]"[41:...; fior ]‘"

i, —
TJ—J:=D
(1 m1 (14 )

==y =0 = m =m,

where k is normal to the plane of the lines.

*  The lines are perpendicular, if the dot product in between the unit vector u and v is zero:
w.v=0

["l':’"" 'J‘T#]'[Julm: T ] &

1+
Jasmiemy °

2'.>]-I-Jl;|-,||.||-:_l‘:l_’)::..m-g‘m2 ==]

mlf"ind the angle from the line 7x + 3y —9 =0 to the line 5x - 2y +2=0,
@I The siope ofa ine 75 + 3y -9 =01 m==1

2

Theslope ofa fine Sx -2y +2=0is  m =§

If s the angle from first line to line second, then
7 5

tanp=S4m  T373 39 29 't i
L4-mym, i+21.3 of, 35 A eas
e 3 2 6
angle = 45° is aeype,

NoFFoRsAMLE




PLANE ANALYTIC GEOMETRY STRAIGHT LINg

m The equation of family of lines passing through the point of intersection ot |
two given lines '

Suppose, the two lines are ;
Li:ax+hy+gq=0 @ p
L, ax+by+c, =0 {ii)

and P(x,, y,)is their point of intersection. The given lines L, and L,

Lk,
musedtnobtamaﬁmdegmecquatmnof'astralghtlmemxand : Leg
y:(ax+by+c)+ h{ax+by+e)=0,2is constant (iii) ‘ |

The coordinates of a point P will reduce each line in (iii) to o £
zero, since, by hypothesis, P is the point of intersection, i.e., it lies ’I —-gL

on cach line. Therefore P satisfies (iii) and represents the family of
lines through the point of intersection of L, =0 and L, =0. Flgum 7.22 |

oy ; [
Rt l10 | Develop the Family of lines through the point of intersection of the lines 2x -3y + 4 =0and |
2x +y— 1 =0. Find the line from the family of lines which is
fa). parallel to the line whose slope ism,=~—%. (h). perpendicular to the line 4x + 3y -1 =0, |

@IIEED Resul (i) is used for the lines 2¢~3y+4=0, 2x-+ y— 1 =0 to obtain the family of lines:

(2x—3p+4)+ A2x+y-1)=0 } (V)
(2+22)x+(-3+ Dy +(4-1)=0 j
The slape of the family of lines is: :
(24+20x+(=3+)y+(d-D)=0= (-3+A)y==(2+2)x=(4- 1)
st 2y, A=1, o -(2+2d)

T R TS L e T ]
a. The family of lines (iv) is parallel to the line with slope m, = —%if and only if their slopes &

H2+24) 2
-3+4 3

The value of A =-3is used in (iv) to obtain the particular line from the family of lines (V):
(2x=3y+4)-3(2x+y=1)=0 = -3y +4-bx-3y+3=0

= -4x-6y+7=0 =d4x+6y=-T=0

equal: =6+6i=-6+21 =41=-12=> A=-3

. . . i0
B Thadlopeafibe ghwaling dx-+yol = @ i~ -5 . The family of lines (iv) is perpendict!®
the line 4x + 3y+ 1 =0, ifand only if the product ol’lhz;: slopes equals —i:
=(2+24) -] = 8¥82 |
3+4 3 2,3 12 848=0-3 s 1A =12 A=)

o - : Gl
The value of 4 —rm used in (iv) to obtain the particular line from the family of lines:

(2;-33;4-4)4- [Z,t-l-y ~ly=

0 =22x-33p+ 444 254 y—|= 0 = 24532+ 430

PLANE mlmccmm o =y
- Y STRAIGIT LINE
m he angels of the friangle when the slopes of the sides are given

HEAG, ), B3, 3y) and
k %, J,) are 1he verti
AB,BCﬂﬂdCf\C'f‘ﬁemangkmc“: Ir'ﬁﬁuraims
m, = —2-.__|.

= slope of side A8 ,

le ABC and the slopes of the sides

ar’

my= ;JL—;’- slope of side BC

Sl e L

"

b
My, }'——L¢ slope of side CA
1= %

Figure 7,23

4

IfB,. 0,and B, are the angles in between their sides AB to AC, BC to
BA and CB to CA respectively, then the angles can be found through results tan@= tM

The angles from the sides AB 1o AC, BCmMmmmCBofamnghaBCmmmb'

taﬂa __"‘. Ianﬂ Iz-—l——m' 5_ ¢]
L+ mym, l+mm," M., = 1+ mym, o
BETUEA20 | Find the angles of the triangle ABC, whose vertices are A(-2,-3), B(4,-1) and C(2,3).
@I 1£ 4BC is a triangle and the slopes of their sides AB, BC X 5
and CA are respectively:
SR o Wl < [0 50 [P 2 1
my P T e slope of side AB

=ll_—l=—3+_l=__.=_
ms PP e 2, slope of side BC

._J-' ¥y_=3-3 _-6_3 :
=== __——2_2 = 1, slope of side CA

Rmhrv}mobmmmms from the sides AB ta AC use:

Ry

Result (v) to obtain the angle 9, from the sides BC to BA use:
=2-1

I+M.M; mL] ~‘j e Sasn()

Result (+) to obtain the angle 9, from the sides CA to CB use: tan, = M=
: +mym,




UNIT-7

1.

are

i

Pierre de Fermat was French lawyer and a mathematician. He was credited for the carly B
development of caleulus. In particular he
an original method of finding the greatest

s

o

-

Show that the point P(x,, y,) lies above or below the line ax + by + ¢ = 0. Also show that the Poing
P(x,, ) and the origin lie on the same side or on the opposite side of the line ax + by + ¢ — o .|
a. P(4-5), dx-3y-17=0 b P(-3,8), Sx+Ty+9=0 g
In each case, show that the points P(x,, %) and Q(x,, y,) are on the same side or on the Opposite
side of the line ax + by + ¢ = 0:

a. P(-42),Q(11,-3); Sx+14p-11=0 b. P(-3,5),Q(1-2;  2x-3y—10=g

In each case, find the perpendicular distance from the line ax + by +c=0to a point P(x W)

a. P H4), dx-3p+6=0 b P58), 3x-2y+7=0 ¢ P(3-1), Sx+12p-16=0
In each case, find the angle ® from the line L, to line L,, if the slopes of the fines L.

, and L, are |
the following:
a. LI'.m|=%, L,:m,=3 bo Liim=2 Li:im=3
In each case, find the angle © from the line L, to the line L, : :I
a. L, : joins (1,2) and (7,-1), L, : joins (3,2) and (5,6). [
b. L, : joins (2,7) and (7,10), Iy 1 joins (1,1) and (-5,3). ; :
Try to obtain acute angles,
In each case, find the angle © from the line L, to the line L;: |
a Ly tx—2y+3=0, L,:3x-y+7=0 b. L, :2x+4y-10=0, L,:5x=3y+1=0 |

In each case, find the angles of the triangle ABC whose
a. A(1.2), B(4,2) and C(-2,3)

Find the equation of the straight line from the fa
intersection of the lines

1 2x-3yp+4=(, Eqr+4y-5=l)andispcrpe.udinularmll1¢Iineﬁx-?y—18=0.

b. 3x~4y1l=0.5x+y—lauaudculscﬂ'equnlintmpufromtheaxcs. ‘
c. x—2y=a.x+3y=2aandispam1lelmthelimsx+4y=u |
d. h-yn{l,?.x+2y=l}miisperpenﬁicula:tal.belhmﬂx+y—-6=0- |
15t

vertices are the following:
b. A(3,-4), B(1,5) and C(2,-4). )
mily of straight lines through the point of

Was recognized because of his discovery of

and smallest ordinates of curved lines which

very important for the differentia) caleulus. He alsg ma

:’:".”E the system of linear equations (i)" The system (i

PLANE ANALYTIC Grnnm'rm; -
: IGHT LINE
a«?mumr;hmq of Straigh¢ Lines "
T to t the oncurrency ight Ti ancent

lines. Logically, the solution ofthe a}mn?t;??mguﬁ w|c n:cdhm by ewﬂn e
For illustration, the two lines ¢+, 1 =0 formi g T lnes int ;

e F=landx—y=yjs forming the system of two linear equations

X=y=0

that in matrix form is

L0

‘The augmented matrix of the system Ax = b is

Alb= | LI i |
.,I P g:%wmw:ummesmof
mduwdhianwhehnﬁ)mlhmughmwepemions *rty=landx-y=0i gvinga
Alb= 1 11 { PR R | !mlqllem]lnionsu,simclhclimsm
o L Bisdiacg by R, + R (-1) m:rm;ngujmuuglepm
. X * xty=landx+ y=101is not giving a
tl'mtgwesthesyslmofaquatm: b i LA TE
sulnﬂmsu.smthelmcsmm
x+y=] y=-—:r=l intersecting.  because the line are
=2y=—[|™ 2" 3 parallel.
D S, e . * xty=]and2x+2y=2is giving an
The second equation s giving y 2k 7 which is used in first infinfte set of solutions, since mnns
i S | - il | mmmgm&mnmm
equation to obtain ¥ Z.Th:soiulmsﬂ (xtv)—[?EJ of the because the lines make a semse of
system of‘t\-{ohnearequnmmnunm(onc solution set). This st
unique solution is the uni

unique point of intersection at which the given two lines intersect,
Condition of concurrency of three straight lines ®
. The condition of concurrency of three straight lines is the
Straight lines interseet, For illustration, if the given three lines are
ax+hy+e =0
ax+by+e, =0
ax+by+e, =0

point of intersection at which the three
(i)

then, thlj;thealincs develop a homogeneous system of three linear equations

By Qljl x 0

a b afy|=|o

@ boglll ]

Beneous system of three linear equations lines (ii),
G

i’ i 'v

? 1
Concurrency means

(i
In hg A
the homogeneous coordinates are ysed:

(iii)

that the three lines must intersect at a point Gix,y), say, that can be found by

4 i) has a nontrivial solution if the determinant of
1C1ent matriv 4 of the 5 s

ystem (i) is zero:
NeTF FoRsALE
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UNIT-7

a b q .

ax by oo|=0 (iv)

as b B ;
This is the condition of concurrency of three lines.

required poi currency follow the steps given below:
I:H Choose ::;Twzrlm from the given three system of linear equations (i).
*  Develop the system of these two linear equations.

| two linear equations and reduce it in an echeloy forn 1o
Dcwlopihuugmmdnnmxgofthesymmof - |
e mpl;:n;c:fc;upnd m?;ﬁimmm in the remaining third line. If the point of intersection satisfics the
Substitute 1

remaining third line, then that point of intersection should be taken as the point of concurrency of the given thyes
i —_—

lines,
Example'%T] Shaw that the three lines x +4y+3 =0, 5x ~4y~ 5 =0 and 2x + 2y + 1 =0 are concurrent, |f
LA Il"-_. :
ines are concurrent, then find out the point of concurrency. A ‘
W ";'nhc onn::.t'l.ion of concurrency (iv) in light of the given three lines is going to be zero:
1 4

5 4 -5=1(-4+10)-4("+10)+3(10+8) =6—-60+54=0
Fale TR |

The given three lines are coneurrent. For the point of concurrency G(x,y), choose the first two lines
x+dy=-3,

e e i i in an echeba
that develops the system of two linear equations, whose augmented matrix A/b is reduced in

P43 1 4 =3 ey -5)
form A.l'b=[5 e 5]-—[0 ha 20] by Ryy(=5) = R, + Ry(

to obtain the reduced system of linear equations:
Xt dy= -3

=24y= 20 . : =.1-'ﬂ:ﬂw
ﬂle:wcndequal.iﬂnisgivingy=-% which is used in first equation to obtain x 3

i
line with substitution of the point of intersection (x,y) = %_._

%J is going to be zero:
1 5 2 5
Lo+p+l=0= 2 [2[5]-#2(—3—]1-]2[5]‘—[;}!-] =0
Mthﬁmﬂn&lhﬁmmmmuamm G(l 5]

Equation of median, altituge and
A. Equation of median of a triangle

A median is a line segment from an inferior angle of triangle to the mid point of ;ﬁ’m“ﬁfs
side. Look at the following example, the procedure to find the equation of median ©
illustrated in this example.

right bisector of a triangle

Rl

UNIT-7 .

rj\:uu[al._-"'-'.m

a(-6,9).
I 11 C'is midd point of 4, 4B of adsc

5 . ; 8+6 —545
Then-its co-ordinates are given as (T'T] =(7,0)

. , PLANE ANALYTIC GROMETRY STRAIGHT LINE
Find the cquatig, of the median of a y

riangle having vertices are A(8, -5), B(6,5) and

Since, the median CC* pagge

s thro i : y \
straight line, the equation ormhnﬂﬂﬂiﬁ:ﬁg using the Iwu.-mml form of the equation of
_V‘—':|= x=7 22 ' x=7 -6,9)
E__ﬁ :5‘:5 ;i*j}-;:a 13y+9y-p3=9
If A"is the midpoint of side 5¢ of A4BC then

its coordinates are given as
6-6 549 014

[ 2 _2_] [E'?J":"‘”

Since, the median A" passes through

using the two point form of the equ.

A(8.~-5) c
Figure 7,25

B(6,5)
the point A and 4 respectively. By

ation of a straight line, the equation of median A4’ can be found as
F=7 _x-0_ y-3

x
7-5) ﬁ#'l—z-—=3=-3y—]2:+40—0
s the midpoint of side AC of AdBC then its coordinated are given as

8-6 -5+9) (2 4
[T'TJ (33)-02

IFB' i

Sinee, the median BR*

Ppasses through the point 8 and g respectively. By using the two point form of the
equation of a straight line, the equation of median 88" can be found as .
Y=2 x-1_ y-2 x=1
T— i — _—=e— 3 -S T= D
T i = i el
B. "Equation of altitude of triangle
Altitude of a triangle is a perpendicular drawn from the vertex of the triangle to the opposite side.
This is also known as the height of the triangle, Mostly it is used to find the arca of the triangle. Look at
the following example the procedure to find the equation of altitude is illustrated in example 22,
I.\:unpi;}'-El Find the equation of altitude of triangle ABC having vertices are A(=7, 4), B(3, 6) and
07, -10)
First we find slope of side
P L |
™o9+7716 T3
The altitude ce js perpendicular’to side A8, so, the slope of
CC'= i ==8 C[?D—lo) .
| ] Figure 7.26
fbm the altitude CC" passes throug

h the point C(7, ~10). by using point slope
M of the equation of a line, the equation of OC" is
: Y=(-10)=-8(x-7) *
= y+10=-8x+56 = Bx+y-46=0
Which is the equation of the altitude from Clo 48,

The slope ofside BC=m, ==10=6_-16 o

NoT FoRsanE
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UNIT-7

HT Liyg el ot
; LI | .
The altitude A4’ is perpendicular to side BC, o, the slope of "= 1.~

pum;mm;m. | e
Since, the altitude passes through the point A(-7, ), by using the point slope form of the equation op, 5 2" g 'E[ a1 F(ﬁiﬁ Yty
‘1 o the slape of the B F ]

lin:.th:gq,uaﬁonof.»l.d’igy-4=r§(x+7}=91+3y 27=0 mgcw'h“hwdﬂwnmwz

. BC - m=2ts L ol e DG"fﬂ"”'d'BCmreSpmwc]y
Whic'h.isthcequatinnufth:sllrludi:ﬁ';}mﬂ;ﬂ _ { Hs Wt - =

: ~10-(=7) _- ; *is perpendi : ; g 2 T

The slope of side AC;,,-.,:._T—_-:— =T=-].T|Ha'ﬂﬂud.¢BB is icular to side AC, So, dgn,lhcoqlmlbncflhenghlbmmof s'dﬁ-ﬂf.'i'smjmw

; : ¥ty = Ppoint-slope form of a line:
The slope of BB’ = -L”'(_ll_)ﬂ'sm’mahmmm'muwhﬂwmtm’m' By using the [’H E ]h:--_i_-;;t(x'ﬂzi] “

my = : 2 A
pint slope form of the equation of @ line, the equation of BB'is y—6=1(x~9" »X=¥=3=0. Which iy {Ji‘yi:l(-"-zf_&J:(I —x )| x- 22X
the equation of the altitude from B to AC. 3 =) x- 22 .J
C.  Equation of bisector of a triangle ) . ; E . | *(x =)+ y(y,=p.)=L (2 41
The bisector of a triangle is a line perpendicular to the side and passing through its midpoint, Te TR0 (35S (d-a)= 0

three perpendicular bisectors of the sides of a triangle meet in a single point. The procedure to find the Similarly, the equations of the right bisccrors £ (of 2
equation of a bisector is illustrate in the following example. | (of side CA), FG (of side AB) is respectively:
eI 24 | Find the equation of the right bisector of a triangle having pints are A(-7, 4), B(10, 8) and x(.r' '_xlJ+y':y;_J'|]"2'(,P:-y:]—-;(xj_xll}=ﬂ
C(6,-12). ' Hia =i Pty I
@IIEED Since, the equation of a perpendicular bisector is given as, Th sarbicnd E{y"’;}'if“f—xﬂﬂ

e, e right bisecio

,,_z%ahi;;_:;[pﬂ:fa) ) H biectoen DG B
|

Fore bisector of A(-7, 4) and B(10, 8) put the values in equation (i)
B mn[x_m—T

the related system of equations of the
17{ .3

k- Y 7 4 [Pt I4x—-8y-3=0
= = 5 ):sy 6 4[x 2]:& X=8y

X FG is concurrent, if the determinant
I‘Ighlb'ﬂednlsm,f(;mmmk

of the coefficient matrix A of
ZETO:

- AN '
L2 T e "5(?:2')’1})‘%(15‘:?]
Fnr'bisactﬂrnfﬂ‘(l\‘;,szzndQi.":i].wtﬁ:a:ﬁmmm[ﬂ - Tt T Xl -—%(_y:—-yf]—%[zg_xﬁzu o)
e o " e
A c6-12) KT RE T R T
=y+2=-§{x-3]=:-.t+5y+2=0 Theopcrmionofadditionufmwsﬂﬁkz+R,Iutowk,ismdmnl:ua-.in:
For bisector of A(-7, 4) and (6, —12) put the values in equation (i)
4-12 _ [6+1 )[ —T+6] B(108) g ’ 9
y= =- x-
= A(-8.4) ~|x, = 2 1 1
2 i 1i+4 2 € Figure 727 R —205’-)1’)—5(;;‘—:.’1=° (i)
:y+4-?[x+5)=326:—]6y-51=ﬂ e —%{M’-}f)-%(a‘- 3]
. ]
mm'mw“'ﬁhtmmmmmwd' ! The valye :
oo . s | . -l:lfthedetermmm is zero. Hence, the right bisectors DG, £G and FG of a triangle ABC are
L Three right bisectors of 2 triangle are concarrent 4 m :
% i e ot e . ’ lﬂAﬂCbeatianglcwithmiuﬁA[D.ﬂ].B(&G}m 1 iobt bi
procedure developed is as under: Gk of & trisogle; fhe F E | DG'EGMFG“‘MWNSIEA&Cmmm ke
Let ABC be 2 triangle, whose verts .
_ 2 Wanps, whose vertices are A(x,, ), B(x,, ;) and
C{‘)l?}]rﬂizlpmmmmofhmm
ABC whose coordinates are respectively:

CA , AB of a triangle

vertices A(x, 3 )=A(0,0% B(x,y,)=
ABC H 1 »¥2)= B(8,6) and Clx,.»,)=
r 7] ¢ 1 “wmﬂhdﬂmninmﬁ}tun&ah: !

J! WP Reremg

€(12,0) of the triangle
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Lpi-ph—seE - :
Xy =Xy y:=¥s -EU’I Y 2 _:4 6
1,2 2 _le2_g=0= 12 0 -724=0 I
5-% N=h —-2-[?3'1’.} 50 x o g i
1:a Lo2 2
n=x N~ -E[}'| "."'h' 2(:"! xi] i

= —4(-432) —6(600 4576‘]-1-22(-‘?2} =0 |
=1728- 1728=0 |

The determinant (i) equals ze
concurrent.

. Three median of a triangle are concurrent

Smiwic?.lSmpagumlSl. o
fi.  Three altitudes of a triangle are concurrent

Let ABC be 2 triangle, whose vertices arc Alx, ), Blxy, ¥2) and £ i
C(x,, ). The altitudes of the triangle ABC are AD, BE and CF.

1f the slope ot'thcsi:\:BCandtheshpeoﬂheahimdc AD are
respect Ny | S D g
i mE e TR ek Figure 129

X=Xy m Y
Mﬂweqmﬁumoftheahmmhobuinedhypoﬁn—shpﬂbmufa line:
= _A:'_Elj(x._x’)

=% L Y

=)y y) = (=5 )Mx—x)x(x —x)4 Py, )~ H (B %) ~yilyymy)=0
Sﬁnihrly.thaeqmimsufﬂndthmdﬁ BE and CF are respectively:
x(x -5 )+ (= 2) -5 (5 =%)=vs(r=2)=0
I(-“t*‘:)*”'()’l'?ﬂ—-‘:{ﬁ “xz)"J’:(J"i_-'ﬁ) =0
The altitudes AD, BE and CF are concurrent, if the determinant of the coefficient
related system of equations of the aliitudes AD, BE and CF equals zero:

matrix Aof&

-x ¥imh —EEG-x)=p 0y
5-% oy —ElEn-p)-y0a-wni= 0. (i)
=% »-¥ -5x-n)-y»n-y
The operation of addition of rows R, + R, + R, to row R, is used to obtain:
0 0 0 |
==X vy =l =p)=yidy=3)|=0
5.5 hmn mxE-D)-y0h-Y s’
The valne of the determinant is e of 8
shaseri 2210, Therefore, the altitudes AD, BE and CF e

The conclusion drawn from the abave . anf'
ot tesults . and
Jﬂumﬂabunnhmmygl iy Bﬁﬂﬂummmmﬁﬁf

ro. Hence, the right bisectors DG, E£G and FG 52 triangle ABC g l
[

UNIT-7 Bl

Let ABC be a triangle with vertices A(05, B3.6) SE :?mﬁ' i ."'
4E and CF of the triangle ABC are copeurreat B s sl S i
@STTIER The vertices A(x,,y,)= A(0,0), &
¢ ’ s X Y= E(BE) o s CIUEGY off the trimmple
ABC are used in the detenninant (ifif to obtsine i b
=X WY G -xy-gly-yl H & |
5% By —RE-y-yeyi=0={iz 0 960
n=x%  ¥=¥: -5EH-2)-7kn- 50 &k -6 0§
~4(~576)—6(1 152~ 768y = 0 = T304~ 6384) = = 1304 T4=0
The determinant (iif) equsls zero. Hemce, the ahnudes AD, BE ard €F oF the rimngle 48 C areemmuurmen-

“Area of a/Triangular Regiox '
Let ABC be a triangle whose vertices ase: i, 5.0 Fil 2 V2 y
and B{x;, ;). Project B4 PE and RCogom the s fhat I
develops the trapezia FACE, F,CBE, sad FASF;- |
&
]
i

=

i

¥ A

i

—

The arca 4 of the riangelss region FEF; & the sum of e #

arcas of the mpeﬁsP,ACﬂ,ﬂCﬁ'&mdPyiﬂuﬁmmmﬂm
trapezivm FABP;.

oA Sud

Ie . ¥ per.
“’l—,[fy-"'!f'sx% “-3]*lzﬁfﬁrzﬁfx*rﬂl‘—guﬁfwfﬁxr-m: Figuree 710

i ; . ;
= Elx,y.-ahﬂ;yrxm IR e Tt O S J i

l .
=“z‘i‘tf?:'.?':)"'1:(}%")';3“&!}':-?,)1

x w1
-3s %0 L
2
x5 Y
It is important to notc that the arca A of the whanguiae regions FEE caqualss zoros, witerm disvestieesoTilly
' triangular regiomare colifoesr pois.
BRI 77) Find the e of the mianguiar rogiin. BEE; wifvse vertiees 2re: Bk =50 R 63-6)) awai!
B(3,1). ; :
(D Result ) s nsesd 5 90559 P,'H,—ﬂ&;ﬁaﬁ);.?,ttﬂmmmuwaﬂ'ﬂwww |
P._PTP:‘; 5 |
-5 1 S
A:-lrs -6 ﬁ first FoW expISiON!
2
3 1
Mip s w55 o
= %i4(-s-n+515—3)+15+mﬂ}m—1ﬂ-am—m-— :ﬁfrri-ammumm
BT RRGALE v/
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Eeneral, any ipe equation in two variables that passes through the origin
homogeneous equation, e
——
Homogeneous linear and quadratic equation in two variables -
i Baomgeneons EBnear equation in two variabice

“An equation of the fi rmx in two variabies « -t i
15 called g nonhomay encous e+
kmmm*fmqﬂfmﬁm

that passes through the origin definitely, T

]

D oe20,a band Care CONSiangy {i

Vi lie ! Fore= g the nonhomegeneoys equation (i) giyes the

Cavthy=0 (i)

is also defines 4 homogeneous equation of degree 1, since the
smnple, the equation of ling  +
lhnmmmsmuﬁ-u;uﬁm
“An equation of the form 4,7 4.2
is called o hemogene ws

Mmgufrandyh

iz two variahles
by +by* =0, ga 0,
quadratic equation of second degree
every temm are the same number “2", For
31-1-"-1]'1-5}': =0
are homogenecous quadratic equations of (he

wherea, b, ¢ are constangs
in variables x gng »". Since the sy of the
erample,

: . second degree in x and y. On the other hand, the equation of
the form 3xy*—4xy 453220 is not @ homogeneous equation, since the sum of the indices of x and y are
mtlhesamehqchandmrylenn

mm degree homogeneons equations represe I

Presents a pair of stra ht lines ™
tllrnnghﬁleoﬁgin o w
i Mﬂhiﬂmﬂmkﬁﬂmqnﬁm
lfu,xﬂ.gy-l-q =Uilndng+bly+t2 =0are the two strajghy [; i
) : = Stight lines, then the simple product of the
mmmﬂlummuhmdu&nsajnheqmbnofﬂim: -
(a,x+hy+q}(ag+b,y+q)=o “a il
The join: ;quaﬁunol'ifzhemkmeoussl ight Ij

(i)
homogencous equation, = Y g e i form of the second degree
(ax ”&P)(a,rﬁ:,_y) =0
q“!“*‘*”’ﬁ’*ﬂ%‘f%y‘zﬂ
. ﬂlﬂﬂ’:"'{ﬂ'.l&z*'ﬂab':l.lyd-w:‘__u

lfqﬂz =a, (c.blﬂra,b.):u_ =b,then (i .:

Any point P(x, y) that satisfies PRy (i) gives; ax'+ 2hay 4.y 7a
lﬂisﬁm&ejninthmgﬂwoua%or“u
o7

(iif)
(iv)
=% or second Jine @x+b,y=0 will also

PLANE ANALYTIC GEOMETRy ““"'ﬁﬂ;‘i.m
E

UNIT-7
i Represenlation as pair of straight lines

PLANE .'aNAL‘I”I'ICGEDM'ETRYm.MGm LINE

The product of (V) to constant quantity & is giving the
joint equation of the two first degree homogenecus equations in
x and 3

.ﬂ_[m-’ +2hy+by’ | =0

- a'x’ +2ahxy +aby’ =0, Add and subtract Ky

(ax+hy)' =1y +aby® =0= (ax+ hy)’ - y(h* —ab) =0

(ax+ Iy —(y\’(&: -ab))z = D=:+[ax+hy+ yq‘h’ -ab]{az-i—ﬁ}'-y\llk'-ﬁb ]50

ax+_h}»+y\jﬁ‘—ab=ﬂx+{&+\.l'k’-d}y-ﬂ ]

a.t+.‘|y-Nﬁ’—db:nx+[h—dk'—ab|y=0 {vi)
MIM(V)M(Vi]mﬂmcfurcﬁmdweq‘uﬁurmh:mdy b
[EEETz8) Find two first degree straight lines in x and y when the second degree homogencous
R —8yi=0. oo
equation is Sx” + 3xy -8y ; o
m The Standard form ufmddegc:hmmgmz - e:qtmmﬂ_s‘ M=3m=h_%. bg_:ﬁﬂl
degree homogeneous equation 5x*+3xy-8y =0 to e e
= - i ines (v) and (vi) 10 obtan
9:;:1 lues are used in the standard form of two first degree homogeneous lines (
va

3 £ lines:
required two homogeneous ::r+(-’l— r'*:,,b]y-l)

ﬂ+[k+M]-"=G
; 3o =0
S == (K-8 |¥
) ol e K
5:+[%-J§:0]P=°

3 ’9_ 40 [y=0"
Sx+[5+ 4+ ]

The lines are

*  real and distam, if b —ab> 0.
*  rcal and coincident, if h* —ab =0,
" _imagioary, if ¥ ~ab <0.

3 13] 0
——y=
ir+[2+']13:|r=° 5'“[1 :
2 S5x=5y=0
Sx+8y=0

x=y=0
: ht lines A : and
iil.  Angle between pair of straig tion in two variables x and y
Ift:esmndud form of the second degre

(vii)
m=+m+by== 0

wp = mxand y=mx:
strsight lincs. = mx '
15 decomposed into the product of two homogencous
(mOGEmg.
= " —myxy —mpxy + mymyx "= 0
¥ = (o, 4,y + iy x =0

208
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The comiparison of equations ;| and.- i/ gives:

bt et s e e B, g S

The angle® in hetwnss; the given two straight lines is:
mnd=T1"M_ (rm, = m;

wla

H] ("ﬂ -mi:lz =':m|+m2}:“_4m|m1

L+mm,  1+nym,
}_da
(m, +m,)—4m,m, 2 _2 h*=ab ret
L+ mym, +2 a+h :

Result (ix) developed the idea that. o R
*  the given two straight lines are perpendicular, if the angle between them is 90" that makes a + b= g

ﬁl:gi\'enmmidrlIinumeohnidingirunangkhctmlhemismumtm;f— ab.

N i thﬂnanghhhamﬂmtinesrcpmmﬁhy
X —xp-6yi=0

m‘rh.-andud form of second degree homogeneous equation (7. is compared to the given second

degree homogeneous equation x‘-:_:y-ﬁy‘:l:llo obtain: a=1,2h=—] = p==1 b=-p
Thacwhmmumdinmﬂt:;a‘-tnoﬁhhihe i '2 ight li

 Wactiog angle in between the to straight lines represented

the second degree homogeneous equation

1
o 28 000
a+b
B=tan™'(-1)

2574 B s
1+6-6) . BT T

===

P AT
In

==
3 135°

3 1 Find the first degree straight lines in x and

is 3x" —4xy-3, "=0. Show that the resultant lines are

mmm form of second degree homogene

second degree homogencous equation 3x° =4=3pi=Q o “-::qunmm {iv) is compared to the given
These values are used in the standard forms ; ovain: a=3,2h= 4= h=-2,b=-3

lines to obtain the required two bomogencous liner ' “™ (/! Of the two first degreé homogeneoss

mt-i-(&-i-\'fr'—ab}}yno

coincident or perpendicular.

nx+|:rr-q'h‘-ab]y.0
3x+[-2+ @9 |y=0 3.\:1'[-2-47::3}3,,0
3x+[-2+413]y=0 34[2- i3], 20

mmﬁnﬂmpﬂpendhuhr.ﬁrna+b-3.,3=nhmﬁ“ s
a= uﬂb!!—]._

e

(loT FoRSALS

PLANE ANALYTIC GEOMETRY STRAIGHT LiNg

iy

=

G

i
1n each case, find the point of intersection P(x, y) of the pair of lines:

a. 2x+4y-10=0, 5x=3y+1=0 b. 2x4+y-8=0, 3.:+2y_-2=0 .
Show that the following lines are concurrent. If the lines are concurrent, then find out the point at
which the given lines can make concurrency:
. x—y—2=0.1t—y-5=ﬂ, llx-5y-28=0
b. J:+2_I'-3=U. 2[-}'+4=D,x+4y-1’=ﬂ
= —2=0 !
¢ +2y-1=0, =-3y+d 0,x+y-2
If ABC is a triangle with vertices A(0,0), B(8,6) and C(12,0), then show that
. the right bisectors of the triangle ABC are concurrent.
b. the altitudes of the triangle ABC are concurrent.
c. themediansofihchimtgkhﬁ(!mmncunm. ‘
Find the mof!huhnguhrmmwmm?mluh;bﬁﬂpﬁn
B -ﬂ(“-“]-fifl“):ﬁl'?-:z}-' - R(-L-2: K 3
c 3(4.-—5),1_’,(5,-45).}’;(3,11. , &
#mmmmmw:mmkﬂcmmﬂ)ﬁgﬁwﬂ}
a. A(-3,6), B(3,2) C(6,0) : g
c. tbewrticexinpm'tsamdbnfm';runsk llinear? ceabie
Findm:vn &ﬂdmmighﬁwhxandy,whm&mmew
the following: g
b, d4x* -9xy+5y =0
asm“r‘ e incident, perpendicular neither, when
3x&w1t:ryoﬁ;tdcgmesmighllinﬁinxmdymwm _ or
mymmmdbymmmmmmfm;y:;w‘o
. f-!-Sxy-—y'.—-D : . : o Aoy el
F‘mdajnmtequmwnomnmighhn:mﬂpaﬁul lh-uushz =-umgn
a. perpendiculartmhelwmptmedbﬂx =Txy+2y o .
b. pﬂpﬂﬂbuhrwﬂnﬁmupmdw;’vzmﬂay-: =0.
¢. perpendic uhrtolhc]inﬂrqn:ﬁlﬂaﬂh]'ax:+2hy+by =0.

21C
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PLANE ANALYTIC GEOMETRY STRAIGHT LINE
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1. Chnuse thel: = e : S
: . Orrect option,
L. :
-l..be;ql'!_';t-;m between point A(7,5) and B(-5,-7) is: i : )
i To fim the g oee, 2 122 (e) 2v2 (d)0 % The distance fom point P(x, )10 point O(s, i the coordinte plane i
. ﬂHdNMofalhuwgm[he&,mh: . l n¥z :
() A/ M-y B=hx d = POl=(xz~x)"+(y,~ )
2 2 (b) = e il ) " IfL,and L ,are the two lines having slapes m, andum,  { these two lines are
4% Y4y 2 2 i, and m, , then, .
(c) "‘2":-'-'—5——"- (@) B my, sy : a _mmﬂzlffandt{nIylfﬂyfnawummshp?:q=m,,
iii, Furthepohu;(a 5) and (5 . 2 7 b. perpendltular:l'andunbflftheprodumummsbpsequ—l:m,m, =-1
T=b : (5.7) tho slope of line is; . *# The equation of a straight line parallel to the x-axis and a1 a distance a from it, is y = a. The
{a) 5- (b) = 52 equalionof‘ihex-a.risisy=l)andthcveclor¢qualionofmisisnj-0. s
iv yi . fthe [i ME (d) - L 'I‘heecjualiancfnslraighrlineparailclturhe,wa.u‘.sandataq:'sumclr from it, is x = b. The
? m;’“““ 'hehﬂﬁl'r'i-q}'t-éis; 3 equation of the y—avis isx=0andtb¢vmgrcquuﬁnnufy—am' isri=0
fai = v oy =3 2 % The standard forms of the line are the following: _
: 2 (b) 3 fc)i fd!*-z- a. y=mx+e, Slope-Intercept form b. y-y=m(x-x), Point-Slope form
. A Py, ; 3 : - ' :
v o o B 2 .P-y.=f-i:"f"“'-} - Two-Pointform  d. Z+3=1 Double-Intercept form
3 mr
(a) slope intercept form . ;
: fc}winrshptberp;a (b) two point form ; s XX =!'_;Ja'1=, Symmetric Form i xcos@+ ysiné= p Normal Form
vi T‘hcmnmlfcnpofanoqum,;mjs: rd)daubhmlmeptﬂ]m E _; 3 mewsem:::mufalineisax+by+c=ﬂ
(a) .rc::s&-h}'&mﬂ:p (B y | n Sfo}'dmmmommmwmmgh&m
. 15m3+ylauﬂ_-.u (r.iJ x':osg‘.}'ﬂnﬂ=p < F:::#ﬂthehﬁneisnonhomngmmmihalduﬁ'nﬂmﬂmnghmcﬂﬁsﬁ
vii.  Two given line ara atr 1 X058~ ysing =g d ; . ag+byte
(a) "oty =1 pﬂpeﬂd:':u_'f 1ﬁ=|‘le(‘;'esjup¢5ml aﬂliﬂlzare ' |I v The perpendicular distance from a line ax + by + ¢ = 0 to a point Plx), y,)is: d-jﬂ’—q.llb-’_
Viii, S+ ly=0izg o () mym, =] (d) mym, =—| [ i tapp="M
(2) bomogeneous lincar equation (b) pon-ho | “ The angle between the two lines y= my+c, and y= mx+cis: 1+ mm,
e badratic equation only o TOEEnC0uS lines equation . ; the point of intersection of the lines
i ; - ; . i ight line that through the point o
" i A 5 i | e e i ey oo 6 4 s
| a b g
| it sl =
% The condition of concurency of the three lines is: 2 S ek
& 6

i 24 2hey+ by’ =0, a#0,b,care constants e
4 a:mﬂ:ls,:::;xusmoqum of second degree in x and y when the sum of the indices of x

o - being 2.
nd very term is the same, the sum being 2 5 '
B -au.:;.::; between two homogeneous straight lines y=mxand y= m,xis:

tang = 2VA—ab
, Th:’;:m two straight lines are perpendicular, if the angle between them is 90° that

i g‘;{;ﬂ;:’ 'straight lines are coinciding if the angle between them is zero that
makesh® = ab.

(1586)-(1658) =

d & well versed in mathematic

coordinated system was named 118
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