In earlier classes, during the study of coordinate geometry, we studied about coordinate
axes, coordinate plane, plotting of points in a plane, distance between two points, section

formula ete. All these are the basie concept of coordinate geometry. In this chapter, we
shall continue the study of coordinate geometry to understand the properties of straight
lines.

STRAIGHT LINES
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A Recall of Coordinate Geometry |+ A Recall of Coordinate
Geometry
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Coordinate Axes * Distance of a Point from
Let X*OX and Y’ OY be two perpendicular lines intersect atO. Then, point O is a Line
called origin and the lines X'0X and Y’ OY are called coordinate axes.

Y

5

4 + +«—Y<axis

3

2 brica

1 igin

-4-3-2=1; 101 234 5

-2 X-akis
_.3 L
-4

Y

The horizontal line X’OX is called X-axis and the vertical line Y’ OY is called

Y-axis.

Coordinate Plane
The intersection of X-axis and Y-axis divide the plane into four parts. These

. 1
four parts are called quadrant, (Zth part) numbered 1, 11, III and IV

anti-clockwise from OX. Thus, the planc consists of the axes and four
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quadranrs, is known as X'Y-plane or cartesian p]ane or
coordinate plane and the axes are known as coordinate
axes. These coordinate axes are also called rectangular axes
as they are perpendicular to cach other.
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Coordinates of a Point in

Cartesian Plane
Let P be any point in a planc. If the distance of point P

from ¥ -axis is x and the distance of point P from X -axis
is . Then, the coordinates of a point P are (x, y) where,
x 15 called x-coordinate or

abscissa and y is called the

y-cu-ardinatc or ordinate.

P y)
The coordinates of a point
on the X-axis are of the
form (x,0) and of a point ¥ O —x — X
on the ¥axis are of the {abscissa)
form (0, y). ¥
Note

(i) Abscissa of any point on ¥-axis is zero.

{iiy Ordinate of any point on X-axis is zero.

(iii) Coordinates of the origin are (0, 0}

¥ (ordinate)

Sign Convention of Coordinates

Tﬁe_ﬂ"giu of coordinates of points in all the four qmm’mn.tr are
expressed in the table given below

Sign of Signof |
Quadrant x-coordinate  y-coordinate Point
I - + (+,+)
Il - + (= +)
1] - - (==)
v - - (+, =)
Y
[} I
x-coordinate is - x-coordinate is "+’
y-coordinate is '+’ y-coordinate s "+'
" [~ +) [+, +)
+ X
m 0 v
x-coordinate is - x-coordinate is '+"
y-coordinate is - y-coordinate is *-'
- (+.-)

EXAMPLE |1| In which quadrant, the following
points lie?

(1) (6.—3) (i) (—4. 1)
(i) (-1.-1) (iv) (5. 4)
Sol. (i) Let A =(6, —3)

Since, x-coordinate of A is positive and its
y-coordinate is negative, therefore A lies in the
fourth quadrant.

Let B=(-4,1)

Since, x-coordinate of B is negative and its
y-coordinate is positive, therefore B lies in the
second quadrant.

(iii) Let C =(-1, 1)
Since, x-coordinate of C is negative and its

y-coordinate is also negative, therefore C lies in the
third quadrant.

(iv) Let D =1(5,4)
Since, x-coordinate of D is positive and its

y-coordinate is also positive, therefore D lies in the
first quadrant.

DISTANCE FORMULA

The distance between two points A (x,, y,) and B (x,, y,)
is given by

AB:J(H‘-‘H}Z""[J:‘IHZ

—

(i

or AB = \(x, = %,)* + (3, - 3,)°

EXAMPLE |2| Find the distance between the points
Pla cosot,a sincee) and Q(a cos B, asin ).
Sol. The distance between P and () is

PO = -,Illl{acnsﬁ —acosa)® +(asinp — asinot)?

[by distance formula)

_ Jazfccszﬂ+ cos® ot — 2cos e cos B)

+a’(sin® P +sin® o — 2sin fsinc)

_ aJ(mszﬁ +xin2|3}|+{mszﬂ: +sin®et)

— 2cos otcos f +sinosinf)

= aqfl +1— 2cos(ot —P) = a2[1 - cos(ct —B)]
[ cos*B+sin®B =1and
cos Acos B+sin Asin B = cos(A — B)]

=a ‘2x 2sm“[%)
p

a —_—
]u.nits

[ cosB=1-2sin"6/2)

= 2gsin [



EXAMPLE |3] Find the point on X-axis which is
equidistant from the points (3, 2) and (-5, - 2).
Sol Let the point on X-axis be P{x, 0) which is equidistant
from (say) A (3, 2) and (say) B(—5 - 2).
Since, P is equidistant from A and B. So,
PA=PB = PA'= PR?
= F—xF+(2-00=(-5—x) +(-2-0)*
[by distance formula)
=  94+x’ —Gx+4=25+x" +10x+4
= lax +16=0 = x=-1
Thus, point on X-axis is (-1, 0).

APPLICATION OF DISTANCE FORMULA
Distance formula is also used to identify that which
geometrical figure is represented by the given points.
Conditions correspond- ing to three and four points are
given below:
1. Three points will represent
(i) an equilateral triangle iff all sides are equal.
(ii) an isosceles tria.ngle iff two sides are :qual.
2. Four points will represent
(i) a [_ﬂ.ralle]ogm.m iff opposite sides are :qua|.
(ii) a rectangle iff opposite sides are equal and
diagonals are also equal.
(ii1) a rhombus iff all the four sides are cqual.
(iv) a square iff all the four sides are equal and
diagonals are also equal.

EXAMPLE |4| Show that four points (0, - 1, (6, 7),
(-2, 3) and (8, 3) are the vertices of a rectangle.

Sol Let, A(0,—1), B(6,7), C (-2 3)and D (8 3)be the given
points. Then,

AD = -.JI{E -0 +(3+1) [by distance formula)
= .[64 + 16 = /80 = 445 units

CB=1J(6+2) +(7—3) =.f64 +16 = /80

= 4+/5 units

AC=(—2—-0F +(3+1)°
= 1 +16 = /20 = 245 units
and Bﬂ=m
=m=v’2_=2 5 units
Thus, AD = CB and AC = BD

Ci=23) B(B,7)

AlD,-1) Di(B3)

So, ADBC is a parallelogram.

AB=-.|‘(6—U}" +(7+1)
= .36 + 64 = /100 = 10 units
and ::‘[:-=1,p|{s+2]F+|{3—32 = +f100 = 10 untis

Clearly. AB=CD
Hence, ADBC is a rectangle.

SECTION FORMULAE

1. Internal Division

If point Plx, y) divides the line segment AR, obtained by
joining A(x,, y,) and B(x,, y,), internally in the rario
myimy, then coordinates of P are

_MmJy2 +m; ¥y

my +m,

VS RN

(.3} A s P B {1y, 15)
Pyl

MNaow,

_mpxy, +m,x,

my +my

2. External Division

If point P(x, y) divides the line segment AB, obtained by
joining A(x,, y;) and B(x,, y;), externally in the ratio
my :m3, then coordinates of P are

Y My Xy =Xy y= My ¥a =My ¥y

my =m, my =y
//Imm2
Ay, ¥y) By, 1) Fix,y)
Note
The coordinates of mid-points of line segment obtained by joining
BEXa ptye

Al vy) and Bx o, y,) ang [T 5

EXAMPLE |5| Find the coordinates of the point which
divides the join of (— 1, 7) and (4, — 3) in the ratio 2: 3
(i) internally. (ii) externally.
Sol Let A(x,, y,)= A(—1,7) and B(x,, y,)= B4, —3).
Again, let P{x, y) be the required point.

(i) Here, P divides AB internally in the ratio 2 : 3.

/—_—y—_—\

A 2:3 B
=1.7) P (4. <3)




P{x,y}EP[zxq+3x':_1}12x(—3}|+33<7]

2+3 2+3
[by internal division formula and m, = 2, m, =3]

= P(x,y)=P| 222 ﬂ) = P(x,y)=P(L, 3)

5
Thus, (1, 3) is the required point.
(i1} Here, P divides AB externally in the ratio of 2 : 3.

Poy) A B(4,~3)
1.7

Z2x4-3x(-1) 2x(-3)-3x7

P(x,y}:[ 2_3'{ ) '{2]'_3 }

[by external division formula andm, =2 m, =3|
= [E ﬂ] = P(x, y)=(-11, 27)
i | =]
Thus, (—11, 27) is the required point.

EXAMPLE |6| Without using distance formula, show
that the peints (-2, — 1), (4, 0), (3, 3) and (-3, 2) are the
vertices of a parallelogram.

Sol. Let A(x,, y,)= A(-2 —1), B(x,, y,)= B(4,0),

Clxy, ¥5)=C(3 3)and D{x,, y,)=(-3 2)
X 4x, Y+ ]..'3]
z 2

—2+3 -1+3 1 .
(E2 () o

and mid-point of BD = [ﬁ u]
2 2

=[EI E]:[lll] i)
2 2 2

From Egs. (i) and (ii), we get
Mid-point of AC = Mid-point of BC
Thus, mid-points of both diagonals are coincide each other.

Hence, the points A, B, C and Drare vertices of a
parallelogram.

Now, mid-point of AC =[

3. Points of Trisection

Trisection means a line is divided into three cqual parts.

A P Q B

This can be done b}«' ﬁnding two points and (} on the line
segments AB, such that AP = PQ =(QB.

Let AP=PQ=QB=x

Then, AP=xand PB=PQ+QB=x+x=2x
. AP:PB=x:2x=1:2

Also, AQ=AP+PQ =2x and QB =x
: AQ:QB=2x:x=2:1

Hence, to find points of trisection, we find two points P and
() which divides AB in the ratio 1 : 2and 2 : 1, respectively.

EXAMPLE |7| Find the coordinates of the points of
trisection of the line segments joining (2, — 3)and (4, — 1).
Sol Let A(x,, y,)= A2 —3)and B(x,, v,)= B4, —1)
Again, let Pand Q be two points of trisection as shown
below

A=y P @ B
Then, AP:PB=1:2and AQ: QB=2:1
(i) Here, P divides AB internally in the ratio of 1: 2.

| 1:2 |
A[E,Ia'i} P El[*;.-ﬂ
. P= 1x4+2x2 1x(—-1)+2x(—3)
D T 1+2

[by internal division formula)

- P_[4+4,—1—e) :ps[ﬁ,i]
3 3 3 3

(ii) Here, Q divides AB internally in the ratio of 2 : 1

2:1
A2-3) Q B(4,-1)
0= 2 +1x2 2x(—1)+1x(—3)
B 2+1 2+1

[by internal division formula)

- e

3 3 3’3

Centroid of a Triangle

If 7 is the centroid of a triangl: whose vertices are (x,, ik

(x5, y5) and (x5, y3), then

+ + + +
Coordinates of G = [::1 x; X3 ,.}"1 _T; J"j]

Mote
The centroid divides each median in the ratioof 2 : 1

EXAMPLE |8| If the vertices of a triangle are P(3, 3),
Q(2, 5) and R(3, — 5), then find the centroid of a APQR.
Sol. We know that, if the vertices of a triangle are (x,, y,),
(x5, ¥a)and (xy, ¥s), then centroid of a triangle is
[rl +x; x5 W +J"2+}'3]
3 ' 3

Here, P(1,3)=P(x,, y,k NZ5)=0(x,, ¥,)

and R(3, —-5)= R{xg- Vi)

s Centroid of a triangle

=[1+z+3‘3+5—5]=[g,3]=[2,1}
3 3 33




Collinearity of Three Points

Three points A, B and C are collinear, if they lic on a same
straight line, i.c. if AB+ BC = AC.

A B c

EXAMPLE |9| Check whether the points (1, - 1), (5, 2)

and (9, 5) are collinear or not.
Sol. letA=(1,-1),B=(5 2)andC =(9,5)
Now, distance between A and B,

AB= m [by distance formula]
=4y +3F = le+o=V25=5
Distance between Band C, BC = m
=47 +(-3) = le+9=425=5

Distance between A and C,

AC = 1](1 R e .
= =87 +(-6)
= JM +36=10

Clearly, AC = AB + BC
Hence, A, B and C are collinear points.

AREA OF A TRIANGLE

If A(x,, y,), B(x,, y,) and C(x;, y;) are the vertices of
a AABC, then, Area of AABC

1
=5|x1 (r2=y3)+ x50y = y)) + x50y, -7

1
A=;|x|h +x,03+ x5y, =(x, 3+ X, + x50,

EXAMPLE 10| Find the area of a AABC, whose vertices
are A (6,3), B(-3,5)and C (4, - 2).
Sol. Area of AABC

1
=E|x1()'z = Y3)+ x,(ys — y) + x5(y, — ¥

Here, (x5, ¥1)=(63).(x,, y,)=(-3,5)
and (x5, y3)=(4,-2)
. Area of AABC

=15|6(5+ 2)+(-3)(-2-3)+4(3-5)|

|6(7)-3(=5)+4(-2)|

= -

9
|42+15—8|=%|49|=4?squnits

9
Hence, area of AABC is 4? sq units.

EXAMPLE 11| For what value of k are points
(k, 2 = 2k), (—k + 1, 2k) and (-4 - k, 6 — 2k) are collinear?
Sol. Let three points be A (x,, y,)=(k, 2— 2k),
B(x,, y2)=(=k +1, 2k)
and C(x3, y3)=(—4—k, 6—2k)
Condition for three points to be collinear is, area of
triangle formed by these three points =0

X (Y = s+ xa(ys — )+ xs(y - ya)=0
= k(2k-6+2k)+(-k+1)(6—2k—2+2k)
+(—4-k)(2—-2k-2k)=0
= k(dk —6)—4(k—-1)+(4 +k)(4k—-2)=0
4k* —6k —4k +4 +4k* +14k —8=0

= 8k* +4k—-4=0 = 2k’ +k-1=0

= (K-1)(k+1)=0 = k=12 ikt

1
Hence, the given points are collinear for k = = ork=-1

LOCUS OF A POINT

The curve described by a moving point under given
geometrical condition(s), is called locus of that point.

Equation-of the Locus of a Point

The equation of the locus of a point is the relation which is
satisfied by the coordinates of every point on the locus of
the point.

For finding the locus of a point, we may use the following steps

METHOD TO FIND THE LOCUS OF A POINT

Step 1 First, assume the coordinates of the point, whose
locus is to be found, say (4, ).

Step 11 Write the given condition in mathemarical form
involving 4, k£ and simplify it.

Step 111 Eliminate the variable(s), if any.

Step IV Replace b by x and by y in the result obrained in
Step III. The equation so obrained will be the
required locus of the point.

EXAMPLE |12| The sum of the squares of the distances of a
moving point from two fixed points (g, 0) and (-g, 0) is equal
to a constant quantity 2b°. Find the equation to its locus.
Sol. Let P(h k)be the point whose locus is to be found.
Let given two fixed points be A (g, 0) and B (—a, 0).
According to the given condition, PA* + PB* = 2b*
=(h—a)’ +(k—0)° +(h+a) +(k—0)" =2b
[by distance formula]
=h® —2ah+a* + k> + h* + 2ah+a* + k* = 2b°
= 2h +2k* +2a° = 2b°



= W +k* + a* = b*[dividing both sides by 2] ...(i)
Here, in the Eq. (i), there is no other variable(s).
On putting h= x and k = y, we get

ey rad =

which is the required equation of locus of a given point.

EXAMPLE |13| A point moves, so that the sum of its
distances from (ge, 0) and (—ae, 0) is 2a, prove that the
2 2
eguation to its lncusisx—a + _'.-'_2 =1, where b* =a’(1- €%).
Sol. Let, P(h, k) be the moving point such that the sum of its
distances from A(ae, 0)and B{—ae, 0) is 2a.

Then, PA+PB=2a
= \J(h—ae)* +(k—0) + f(h + ae)® + (k —0) = 2a
[by distance formula)
= Jh—ae)? +k* = 2a— f(h+ae) +k*
= (h—ae)* +k* =4a® + (h+ae) +k*
—da+J(h+ae) +k*
[squaring on both sides]

W +a'e® — 2hae = 4a* + h* + a’e® + 2hae

—-4.:::1.||i:h+::m]2+i«:2
= —4aeh—4a® = —4a -“II{fl+ae}2 +k?
= (eh+a) = f(h + ae)’ + k*

= (eh+ a) =(h+ae)® +k*
[again, squaring on both sides]
=5 e’h® + 2aeh + a® = h* + a’e® + Zaeh + k*
= W1 -e*)+ k* =a*1— &)
I k*
=

at  a(l- ez}

Hence, locus of point P(k k) is

where b* =azl{1 - .e2}|

TOPIC PRACTICE 1

OBJECTIVE TYPE QUESTIONS

1 The study of coordinate geometry include
(a) coordinate axes and coordinate planes
(b) plotting of points in a plane
(c) distance between two points and section formulae
(d) All of the above

2 Distance between the points P(x,, y,) and

Qlxy, ya)is

(@) (xy =x; )+ (¥ = 3y)
(b) (x, '-"l:Iz + (¥, _.rl:'!
(€) Jxy = x, P + (y, =3,
(d) o, =x,)* + (yy =y, )

The coordinates of a point dividing the line
segment joining the points (x,, y,) and (x,, y,)
internally in the ratiom: n are

{.a] Xy + RX; My + 1), ]m_rl + Xy MY, + Ny,
] ]
m+n m+n m+n m+n
{C] MY, =N, my, —ny, {d} mxy —nx, my; —nys
d ]
m+n m+n m+n m++n

Coordinates of the mid-point of the line
segment joining the points (x,, y,) and (x,, ¥,),
are

{a} Il + Iz }'l + _]-"! ﬂ:l} Il + IZ }'l + _]-’!
2 2 3 3
{(.‘:II ;Ig yl ;J"‘g {d] x| ;-rg ¥y ;.Fg

VERY SHORT ANSWER Type Questions

5 Find the distance between the points

(i) A(2,-3)and B(6, - 3)

{ii) A(1, - 4)and B(0, - 3)
(ili) P(3, 4)and Q(0,0).
Find the point on the X-axis which is
equidistant from the points (7, 6) and (3, 4).
Find a point on ¥-axis which is equidistance
from A(—4, 3) and B (5 2).
If Ais a point on the X-axis with abscissa - 5

and B is a point on the Y-axis with ordinate 8.
Find the distance AB.

Find the coordinates of the point which divides
the join of P(— 5,11) and Q(4, — 7) in the ratio 2 : 7.

SHORT ANSWER Type | Questions

10

1

12

Using the distance formula show that the points
A(3-2), B(5,2) and C(8, 8) are collinear.

Show that the points A4, - 1), B(6, 0), C(7, 2) and
D(5,1) are the vertices of a rhombus.

If the points A(-2, -1), B(L, 0), C(x, 3) and D(L, y)
are the vertices of a parallelogram, find the

values of x and y (without using distance
formula).



13

14

Find the area of AABC, the mid-points of whose
sides AB, BC and CA are D(3,-1), E(5, 3) and
F(1, - 3), respectively.

In what ratio is the line segment joining the
points A(- 4, 2) and B(8, 3) divided by the
Y -axis? Also, find the point of intersection.

SHORT ANSWER Type Il Questions

15

16

17

18

19

20

21

22

The base of an equilateral triangle with side 2a
lies along the Y-axis such that the mid point of
the base is at the origin. Find vertices of the
triangle. [NCERT]

Show that the points A(7,10), B(- 2, 5) and

C(3, —4) are the vertices of an isosceles right
angled triangle.

Draw the quadrilateral in the cartesian plane,
whose vertices are (- 4, 5), (0,7), (5, - 5) and
(—4, - 2). Also, find its area. [NCERT]

If four points A(6, 3), B(-3, 5), C(4, —2) and
ADBC =

& é 1
t s
D(X, 3X) are given in sucha way tha! A

then find x.

The area of a triangle is 5 sq units and two of its
vertices are (2, 1) and (3, - 2). If third vertex is
(x, ), where y = x + 3, then find the coordinates
of the third vertex.

Find the locus of a point such that the sum of
its distances from the point (0,2) and (0, -2)is 6.

Find the locus of a point at which the angle
subtended by the line segment joining (1, 2) and
(-1, 3) is a right angle.

If the sum of the distance of a moving pointin a
plane from the axes is 1, then find the locus of
the point. [NCERT Exemplar]

HINTS & ANSWERS |

1. (d) The study of coordinate geometry include coordinate

axes, coordinate plane, plotting of points in a plane,
distance between two points and section formulae.

(c) Distance between the points P(x,, y,) and
Q(x,, }'z}jSJ{ra - -"1}2 +(y, — }'1}2-

(a) The coordinates of a point dividing the line segment
joining the points (x,, y, ) and {x;, y,) internally in the
MXy + RX, MYy, + 0y

" m+n

ratio m : nare
m+n

10.

1L
12.
13.

14.

15.

16.

17.

(a) The coordinates of the mid-point of the line segment
joining the points(x,, y,)and (x,, y,)are
(xl Xy nty

z "z

(i) 4 (i) V2
Let the point be P(x, 0).
Given, (x —7)* +(0-6)* =(x —3)* +(0—4)*
Ans. (E o]
2
Similar as Q. 6. Ans. (0, —-2)
Point A =(-5,0) and B = (0, 8), then use distance formula.
Ans. w/i‘)_
Solve as Example 5. Ans.(-3.7)
Show that AB + BC = AC
Show that AB=CD = BC = DA
Mid-point of AC = Mid-pointof BD Ans.x=4,y=2

Since, D, E and F are the mid-points of sides AB, BC and

CA, respectively of a AABC.

s.ar(AABC)=4 x ar (ADEF) Ans. 8 sq units

Let the required ratio be k:L Then, the point of
8k—4 3k+ 2)

k+1" k+1)

(iii) 5

intersection are (

Since, this point lies on Y-axis, therefore it 9 0
+1

S 3 k=l Ans.Ratio=l:2.Point=(0,Z]
2 3

Let AABC be the given equilateral triangle, with base BC
on Y-axis. Then, cordinates of B and C are (0, a) and
(0, —a) respectively. Let the coordinates of A be (h, k).
Since, AABC is an equilateral, therefore AB= BC = AC

= AB= AC = AB’ = AC?
=h+(k-al=h"+(k+a)’ = k=0
Also, AB* = BC*

. (h=0)* +(0-a)* =(2a)" = h=++3a
Ans.(\lga. 0),(0, a), (0, —a) or (- *[3.0.0). (0, @), (0, — a)

First, find out the values of AB, BC, CA by distance
formula and prove that AABC is an isosceles triangle,
then prove that this triangle is also right angled triangle
by converse of Pythagoras theorem.

Let the given points be A(—4,5), B0, 7), C(5, —5) and
{—4, — 2). Area of quadrilateral ABCD
=Area of AADC + Area of AABC

Now, area MAADC=12|[—4{—2+5]—4[—5—5}+5(5+ 20
Area of AABC = 13| [-47+5)+0(-5-5)+55-T)]|

121 .
Ans. — sq units
2



]
8

19. %|x(1+2)+ A-2-y)+Ay-1)|=5 =Bx+y—7|=10

= 3x+y-7=100r3x+y-7=-10 = 3x+y=17

or 3x+y=-3
Casel When3x+y=17 (1)
Itisgiventhaty=x+3 = x—y=-3 ..(ii)
On solving Egs. (i) and (i1), we get

x= 5 and y = L

2 2
Casell When3x+y=-3 ...(1i1)
On solving Eqgs. (ii) and (iii), we get
K
x=—andy= Z

| TOPIC 2|
Slope of a Straight Line

A straight line is a curve, such thar all the points on the line
segment joining any two points of it lies on it.
i

A P B

Angle of Inclination of a Line

An anglc Y made by the line with positive X-axis in
anti-clockwise direction is called anglc of inclination of a
line. A line in coordinate plane forms two angles with the
X-axis, which are supplcmcnmry.

Thus,

0°<8<180°

Note
(i) When 8 = 0°, then line is parallel to X-axis (horizontal ling).
(ii) When @ = 90%, then line is perpendicular to X-axis
i.e. parallel to Y-axis (vertical ling).

20. Let P(h k) be the moving and A(0, 2) and B(0, — 2) be the
given points. By the given condition, PA + PB=6

= J(h=0) +(k—-2 +(h—0)* +(k+2)° =6

= (2k+9)=3\fh’+(k+2)2

On squaring both sides, we get
(2k +9)* =9[h* +(k +2)°) = 9h* +5k* =45
Ans. 9x* + Syz =45
21. Let the given points be A(1, 2) and B(—1, 3) Let P(h, k) be
the moving point. Then, ZAPB = 90°.
Now, in AAPB, AP+ PB* = AB*
= (h=1)* +(k—2)* +(h+1)" +(k=3) = (-1-1)*+(3-2)°
Ans. x* + y2 —-5y+5=0
22, |x|+|y|=1
= * x * y=1, which forms a square.
Ans. The locus of the point is a square.

Slope or Gradient of a Line

If 8 is the angle of inclination of a line /, then tan 0 is called
the slope or gradient of the line [ and it is denoted by m.

ie m=rtan B
or

The slope of a line is the tangent of the angle made by the
line in the anti-clockwise direction with the positive X-axis.
ie. m=rtan®
c.g. For figure (i), =an45°=1

and for figure (ii), m = tan 135"'

‘ ‘ ™ 135“
Note

(i) The slope of X-axis is, m = tan(®= (.
(i) The slope of a ling, when @ = 90° iz not defined, i.e. the slope of
Y-anis is not defined.



EXAMPLE |1]| Find the slope of line, whose inclination
is 60° and 150°.
Sol. Let 8 be the inclination of a line, then its slope = tanf.
AtB =607 slope of a line = tan60°= -.E
At8 =150° slope of a line = tan(150° )= tan(180° — 30°)

- [ tan(180° —6) = — tan#)

= — tan 30° = —
- g

EXAMPLE |2| Find the slope of a line, which makes an
angle of 30° with the positive direction of ¥-axis measured

anti-clockwise, [NCERT]
Sol Given, ZYPQ = 30°
To find ZPAX =7
¥
Q
P
X O X
v
Here, LYPQ = £Z0PA  [vertically opposite angle]
L0PA + ZPOA + £PAO =180°
[ sum of all angles of a triangle is 180°)
30° +90° + LPAQ = 1807
= ZLPAO =180° —120° = 60°
= ZPAX = 180" — 60° =120°

[by linear pair axiom)
. Slope of line AQ = m = tan 1207 [ m = tan 8]
= tan (180° — 60°) [ tan (180° — 8) = — tan 6]

= — tan 60° = —

Slope of a Line Joining Two Points
Let Alx,, y,) and B(x,, y,) be two given points and 8 be
the inclination of the line AB, so that m = ran 8.

From A and B, draw AM and BNV pcrpcndicula.[s to the axis
and draw AC L BN, Let BA meets OX ar L.

ZCAB=ZXLE=8 [corresponding angles]
AC=MN =0N =OM =x, = x,
BC =BN =-CN
=BN = AM = _}'2 - _}'l.

BC

In AACR, we have tanB=—
AC
- m=lma=h‘h . Ji— )2
X=X L ]

This relation is true in both the cases, whether 8 is an acute
angle or an obtuse angle.

EXAMPLE |3| Find the slope of a line joining following
two points
(i) A(1,2) and B3, - 4)  (ii) (3,~2) and (7, -2).
Sol. We know that, slope of a line joining two points (x,, v,)

and (x,, y,)is m=d2 "W
X3 — X

(i) Given, A(l 2)=(x,, y,) and B(3, —4)=(x,, y,)
s Slope of line joining points A and B is

_—2—(=2)_0_

EXAMPLE |4 Find the angle between the X-axis and

the line joining the points (3, —1) and (4, —2).  [NCERT]
Sol. Given,(x,, y,)=(3,-1) and (x,, y,)=(4,-2)
¥
x‘ . 1 R
2 BTMNe
A
¥
Slope of line, m=}-'2—}-'.=—2+1
x;—x; 4-3
= tnn'B':_Tl = tan B = -1
tan @ = — tan 45° [ 1= tan 45°]

==
= tan 8 = tan (180° — 45%)

[ tan (180° — @) = — tan 8]
=5 tan 8 = tan 135° = 6=135°

Hence, the required angle between X-axis and the line
joining the points (3, —1) and (4, — 2) is 135°.

EXAMPLE (5] A ray of light coming from the point

(1, 2) is reflected at a point A on the X-axis and then

passes through the point (5, 3). Find the coordinates of the

point A. [NCERT Exemplar]

Sol. Let the coordinates of point A be (x, 0). From the figure,
the slope of the reflected ray is given by



Sol. Let 8 be the angle between the given lines.

tanf = — (i)
We have,
P -0 3
m, = Slope of the line joining (0, 0) and (2 3) = ﬂ = 3
m, = Slope of the line joining (2, - 2) and (3, 5)
5+2
3=2
- 7-3/2
Again, the slope of the incident ray is given by Now, tanfl =+ [lnjl-am :: )= + [1 +?(3;2}]
=2 |— ey = 2T }'11 e
tan(x - 8) = x-1 \_ m-ﬁj =1[—l”2]=i[ll)=ﬂ3 tan"[ﬂ]nrn—tm"[g]
£ 23/2 23 23 23
= —tnn'B:_—zl [ tan(® —8) = —tan8]
—
0n_2 ” EXAMPLE |7|Ifthe angle between two lines 1s—and
= tanf = — {1
x-1 slope of one of the lines 1.5' = t'hen find the slnpe of the
From Egs. (i) and (ii), we get 2 = i other line. [NCERT]
= 1; . Sol. We know that, the acute angle B between two lines with
= Ix-3=10—2x = :c=? slopes m, and m, is given by
Therefore, the required coordinates of the point A are tan@ = |2 L1}
[13 ﬂ} L+ mymmy
5 Let m.:l,m2=mandlil=£
2 4
A_nglﬂ between Two Lines Now, putting these values in Eq. (i), we get

Let /y and /3 be two lines and their inclination are o and
o ,, respectively. Then, their slopes are m) =tana, and
my, =m@and,.

=
1 1 1
= m——=I1l+—m or m——=-1——m
X4 - 2 2 2
Let 8 be the angle between [, and /,, then. = [1 —l]m =1+lﬂr m[1+l]= _1+l
2 2 2 2
tanB=42 "M
1+mm, = m=3 or m=——
1 [} 3
m, —m
For acute angle, we take tan@ = [—= 1 o
' e mm, EXAMPLE |8| The slope of a line is double of the slope
1
or 6= tan"| My —m, | of another line. If tangent of the angle between them is 37
1+
Wy then find the slope of the lines. [NCERT]
For obt , we take 8 = £ —t -1Hmz—m1 -
or obtuse angle, we take 8 = 1 — tan F— :':-;1\’: Use tan = :nzm"::‘ and solve it.
+ My
Note Sol. If slope of one line is m. Then, the slope of the other line
(i) If tan @ is positive, then 8 will be an acute angle. is 2m. Let angle between these two lines be .
(i) If tan @ is negative, then B will be an obiuse angla. 1
Then, tanf = 3 [given]
EXAMPLE |6| Find the angle between the lines joining ome_m| 1 [ ,—m,
i i = =-— " tanf =
the points (0,0), (2,3) and the points (2, - 2), (3, 5). tomoml 3 l Fy——



m 1
= —2=:|:-
1+ 2m 3

Here, two cases arise.

Casel W'hen%:l, then 3m =1+ 2m*
1+2m 3

= 2m* —3m+1=0

= 2m® —2Zm-m+1=0

=5 2mim=1)=Um=1)=0

= (m=1)}2m-1)=0

= m—-1=0orZm—-1=0 = m=lcrm=l—
2

As the slopes of the lines are m and 2m, therefore the
slopes of the lines are 1 and 2 or lEn.nd 1.

m

-1
-=— then
1+ 2m 3

Im=—1—2m" = 2m ' +3m+1=0

Case Il When

2m' +2m+m+l=0
2Zmim+1)+lm+1)=0
(Zm+1)(m+1)=0
2Zm+1=0o0r m+1=0

R

-1
ms=—orms=-1
2

As the slopes of the lines are m and 2m, therefore the
slopes of the lines are = and —1or —land -2
2

Condition of Parallelism of Lines

If two lines of slopes m, and m, are parallel, then the angle
0 between them is 0°,

s tanB=tan0°=0 [+ tan0®=0]
— Fa=m _p

1+mlml
= my=m; =0 = m =m,

Thus, two lines are parallel, if and only if their slopes are
equal Le. iff my =m,.

EXAMPLE |9| What is the value of y so that the line
through (3, y) and (2, 7) is parallel to the line through
(=1, 4) and (0, 6)?
Sol Let A(3, y), B(2,7),C(—1, 4) and D0, 6) be the given
points. Then,
m, = Slope of the ]ineAB=:;_—J:: =(y-7)

6—4
=2
0—(-1)

and m, = Slope of the line CD =

Since, AB and CD are parallel.
" m=m, =y-7T=2=y=9

EXAMPLE |10| Line through the points (-2, 6) and
(4, 8) is perpendicular to the line through the (8, 12) and
(x, 24). Find the value of x. [NCERT]
Sol  Slope of the line through the points (-2, 6) and (4, 8) is

8-6 _2 1
T4—(-2) 6 3
Slope of the line through the points (8, 12) and (x, 24)is
m, = 24 -12 - 12

x—8

Since, two lines are perpendicular,

m,

x—§

mm, =-1
1 12
—H—= -] = 4=—(x—-8) = x=4
3 x-8

Condition of Perpendicularity
of Two Lines

If two lines of slopes m, and m, are perpendicular, then the
angh: 8 between them is 90°,

sin90* 1
tanf = tan90°=s —— = -
cos90® 0
., — i 1
= i L=— = 1l+mm,=0
I+mm, 0O

mm, =—1
Thus, twa lines are pcrp:ndicular, ifand cn|y if their SI.CIPCS
my and m, satisfy the following condition

1
my sy ==1| or [ml =——]

sy

Hence, two lines are perpendicular to each other, if and
unl}’ if their slupl:s are negative rl:l:ipru-cals of each other.

EXAMPLE |11| Using slopes, prove that the points
A(-2,-1), B(4, 0), C(3, 3) and D(-3, 2) are the vertices of a
parallelogram.

Sol. Given points are A{— 2, —1), B{4, 0), C(3, 3) and

D(-3, 2).
0—(-1 1
Now, slope of AB = ( ]=—
4-(-2) &
3-2 1
Slope of DC = ==
e 3—-(—-3) &
S]upeufBC:ﬂ=i=—3
3—4 -1
and slnpeanD-u_i_
—-3-(-2) -1

= Slope of AB = Slope of DC, therefore AR || DC
Slope of BC = Slope of AD, therefore BC || AD
Thus, ABCD is a parallelogram. Hence proved.



EXAMPLE 12| Without using Pythagoras theorem,
show that A(4, 4), B(3, 5) and C(-1, 1) are the vertices of a

right angled triangle. [NCERT]
Sol. In AABC, we have m, = Slope of AB= :;: =-1
and m2=SlopeofBC=5;=i=l

Clearly, mym, = —1
This shows that AB is perpendicular to BC.

Le. ZABC=m/2
Hence, the given points are the vertices of a right
angled triangle. Hence proved.

Collinearity of Three Points
If A, B and C are three points in XY -plane, then they will

be collinear i.c. will lic on a same line if and only if

Slope of AB = Slope of BC.

EXAMPLE |13] Prove that the points A (1, 4), B (3, - 2)
and C (4, - 5) are collinear.
Sol. Given points are A (1,4), B(3, —2)and C(4, - 5)

From the condition of collinearity of three points A, B
and C, we should have

Slope of AB = Slope of BC

1.e. _2—4=—5+2 ‘_'slope=u
3-1 4-3 X, — X
-6 -3 g i
=5 ?=1— = —3=-3 which is true.

Thus, points A, Band C are collinear. Hence proved.

EXAMPLE |14]| If three points (h, 0), (a, b) and (0, k) lie
. a b
on a line, show that —+ —=1.
h k [NCERT)
Sol. Let the given points be A(h, 0), B(a, b)and C(0, k).
If A, B and C are collinear, then
Slope of AB = Slope of BC = Slope of CA
b—0 k-b 0-k
= =
a-h 0O-a h-0
On taking first two terms, we get
b _k-b
a—-h -—a
—ab=(a—h)(k-Db)
—ab = ak — ab — hk + bh
ak + bh= hk

=

LUy

Dividing each term by hk, we get

ak  bh_ hk
hk hk hk
a b
=4 —_—t—=1 Hence proved.
h k

EXAMPLE |15] Consider the following population and
year graph (in figure). Find the slope of the line AB and
using it, find what will be the population in the year 2010?

g !
S
9
& o7l 2 1995
s 0985. B
22T A
%87--
X + + + + + p X
0| 1985 1990 1995 2000 2005 2010
Years

Sol. Let the population in the year 2010 will be k crore.

Then, C(2010, k) be on the year population graph.

SR
S

Population (in crore)
AN

>
A

0 1965 1990 1995 2000 2005 2010
Y Years

Yo=Y, _ 97-92 _i
X,—x, 1995-1985 10

Now, slope of AB=

[ x, =1985, x, =1995, y, =92and y, =97
1
Slope of AB= 5 ...(1)

Since, A, Band C lie on the same line, i.e. A, Band C are
collinear.

Slope of AB = Slope of BC

1 k—97
= - e—
2 2010-1995
1 k-97 15
= —= = k-97=—
2
= k 13

=97 +;=97 +75=1045

Hence, slope of AB = %and population in the year 2010

=104.5 crore



TOPIC PRACTICE 2 |

OBJECTIVE TYPE QUESTIONS

1 Ifeisthe inclination of a line /, then the slope or
gradient of the line [ is
(a)sin O (b)cos @

(c)tan ® (d)cot @

2 The slope of a line whose inclination is 90°, is
(a)1 (b)O (c)=-1 (d) not
defined

3 The slope of a line is denoted by m. Thus,
(aym=tan 0 (b) m = tan 6,0 = 90°
(c)m=tan 6,0 #0° (d) None of these

4 The acute angle (6) between lines L, and L, with
slopes m, and m, respectively is given by

(a)tan0="1""2 a1+ mym, #0
1+ mm,

(b) tanO:M, asl+ mm, #0

1772

(c)tan @ = =™ last+ mym, #0
1+ mm,
(d) None of the above

5. The value of x for which the points (x, - 1), (2, 1)
and (4, 5) are collinear, will be
(a)0 (b)1 (c)2
(d)3

VERY SHORT ANSWER Type Questions

6 Find the slope of a line whose inclination is

(i) 30° (ii) 135°
7 Find the inclination of a line whose slope is
0) 75 (i) -3

8 Find the slope of a line which passes through
the points

(i) (0,—3)and(2,1) (i) (-2, 3)and (4, -6)
(iii) (at?,2at,) and (at3, 2at,)
9 If the slope of the line joining the points A(x, 2)
and B(6, — 8) is =5/4, find the value of x.
10 Find the slope and inclination of line through
pair of points (1, 2) and (5, 6).
11 Find the slope of a line perpendicular to the
line, which passes through (0, 8) and (- 5, 2).
12 What is the value of y, so that the line through

(3, y)and (2, 7) is parallel to the line through
(-14) and (0, 6)7

13 State whether the two lines in each of the
following are parallel, perpendicular or neither.
(i) Through (5, 6) and (2, 3); through (9, -2) and
(61 — 5)'
(ii) Through (6, 3) and (1, 1); through (-2,5)and
(20 e, 5)
(iii) Through (3, 15) and (16, 6); through (-5, 3)
and (8, 2).
14 Find the angle between the lines whose slopes are
1
i) ¥3 and
(i) J3an 75
(ii) (2-+3)and (2 + V3)

SHORT ANSWER Type Questions

15 Without using Pythagoras theorem, show that
A(12, 8), B(— 2, 6) and C(6, 0) are the vertices of
right angled triangle.

16 Find the coordinate of the orthocentre of the
triangle whose vertices are (- 1, 3),(2, - 1) and
(0, 0).

17 By using slope method, show that the points
P(4, 8),0(5,12) and R(9, 28) are collinear.

I8 Find the slope of a line, which passes through
the origin and mid-point of the line segment
joining the points P(0, — 4) and O(8, 0). [NCERT]

19 Aline passes through the points A(4, - 6) and
B(-2, - 5). Show that the line AB makes an
obtuse angle with the X-axis.

20 Determine £B of the triangle with vertices
A(-2,1), B2, 3) and C(- 2, - 4).

21 A quadrilateral has the vertices at the points
A(-4,2), B2, 6), C(8, 5) and D(9, - 7). Show that

the mid-points of the sides of this quadrilateral
are the vertices of a parallelogram.

22 Ifeis the angle between the diagonals of a
parallelogram ABCD whose vertices
are A(0,2), B(2, - 1), C(4, 0) and D(2, 3).
Show that tanfi=2

23 Using slopes, show that the points A(- 4, - 1),
Bi-2,—4),C(4, 0) and D(2, 3) taken in order, are
the vertices of a rectangle.

24 Two lines passing through the point (2, 3) make

an angle of 45°. If the slope of one of the lines is
2, then find the slope of the other line.



12.

3.
4.
15.

16.

| HINTS & ANSWERS |

. (c) IfBis the inclination of a line [, then tan 6 is called
the slope or gradient of the line L.

(d) The slope of a line whose inclination is 90°, is not
defined.

(b) The slope of a line is denoted by m. Thus, m = tan 6,
0 #90°.

(c) The acute angle (0) between lines L, and L,, with
slopes m, and m, respectively, is given by
-m,
tan B = asl+mm, #0
1+ mlm2
(b) Letx, =x, y,=—1Lx,=2y,=Lx,=4and y, =5
Slope of AB = Slope of BC
- Y2= W _Ys— Y2
X=X Xg—X3
1+1
= = ( slope of line = y‘—'—]
2=x -
= x=2-1=1

Use the formula, m = tan® Ans. (i) 7‘; (i) —1

(1) 30°  (ii) 120° 8. (i)2 (ii)—3 (1ii)
2 t,+14,
s 10. 1:45° 1L -2
6
myw Y, m, -S4
2-3 0—(-1)

- - - P

Also, my = m, =>—1'v—2 = y=9
(i) parallel (ii) perpendicular (iii) neither
(i) 30% or150° (i) 60° or 120°
Let A(12, 8), B(— 2 6) and C{(6, 0) are vertices of AABC
6—8 -2 1
Slope of ABs ——=——= =
pe -2-12 -14 7
0—-6 -6 -—3
SID DfBC =
pe 6+ 2 ] 4
B -8 4
Slo anC_—=_=_
pe 6—12 -6 3
4

-3
Now, as slope of BC % slope of AC = e ® 3" -1,
therefore #C = 1
2

The orthocentre is the point of intersection of the
altitudes from the vertices to the opposite sides.

Slope of line AQ % Slope of line BC = -1

k-3 [ 1)
—x|-=]=-1
h+1 2

k-3
——=2 = 2h—k+5=0D
h+1

= [ my xmy, =—1]

i)

A(=1,3)
F, E
B(2-1) D C(0,0)
Also, BO 1 AC
. Slope of line BO x Slope of line AC = -1
k+1_ 3-0
= fulhind RO |
h-2 -1-0
h-3k-5=0 -.11)
Ans.(—4,-3)
17. Slope of PQ = Slope of QR
18. Mid-point of PO = (0 =8, 42+0]= (4,-2)
Ans. Slope of required line = — -12-
19. Slope of AB is negative.
20. Slope of line, AB= 23 lalala m, (say)
2+2 4 2
. -3 _7
Slope of line, BC = =—=m,
*>2—-2 4
Tk
tanB=| 2 4 2
1+ mam, 158 17
2 4
-1 2
Ans. ZB=tan (;)
21. Coordinates of E = Mid-point of A{— 4, 2)and B(2, 6)

=[—42+ 2. izﬁ]={_l1 1)

Coordinates of F = Mid-point of B(2, 6)and C(8, 5)
(2+s r.+5] [ 11]
=|— —|=|5—
2 2 2

Coordinates of G = Mid-point of C(8, 5)and IN9, —7)

()

Coordinates of H = Mid-point of A(—4, 2)and D{9, —-7)

Slope of EF = -
5—[ ) 4
5
—2-¢y

5]0peufGH=2—=—
5_1? +
2 2

*. Slope of EF = Slope of GH = EF ||GH
Similarly, slope of FG = slope of EH = FG|| EH



22. Slope of AC, m, =‘Tz=—%

Slope of BD, m, = % = tan90° . Let m, = tanot = —%.

my, —m,
L+mm,

tan90°—ta
- D% < | tan(90°—a)| =|(cotat)| =|-2= 2
1+ tan90° tanot

= tanB = 2
23. Slope of AB = Slope of CD
slope of BC = Slope of DA
Also, slope of AB x slope of BC = -1

Then, we have tanf =

| TOPIC 3|

24. Angle between these two lines is 45°.
2—m
1+ 2m
(2—m)
1+2m
Line (2)

i=

= 1=%

45"

o Line (1)

1
Ans. m=-or—3
3

Various Forms of Equation of Line

The equation of a straigl'lr line is the relation between
x (the abscissa) and y (the ordinate) which is satisfied by the
coordinates of each and every point on the line and is not
satisfied by the coordinates of any point which does not lie
on the line.

The various ﬁms afrﬁe equation afd line under dtﬁ}rrnr

conditions are Fiven below

1. Equation of Line Parallel to X-axis
(OR Equation of horizontal line)

Let L be a straight line parallel to X -axis at a distancea from
it, then the ordinate of every point lying on the line is cither
& or —a. Equation of line parallel to X-axis (i.c. equation of
horizonral line) is either

y=aory=-—a

The choice quign will dcp:nd upon the position of the line
according as the line is on the positive or negative side of the
¥ -axis.

EXAMPLE |1] Write down the equation of a line
parallel to the X-axis

(i) at a distance of 6 units above the X-axis.

(ii) at a distance of 3 units below the X-axis.

Sol (i) The equation of a line parallel to the X-axis at a
distance of 6 units above X-axis is y =6
(ii) The equation of a line parallel to the X-axis at a
distance of 3 units below the X-axis is y=-13.

2. Equation of Line Parallel to Y-axis
(OR Equation of vertical line)

Let L be a straight line parallel to Y-axis ar a distance & from
it, then the abscissa of every point lying on the line is cither &

or —b.

.. Equation of line parallel to Y-axis (i.e. equation of vertical

line) is either

x=horx=-b

Here, the choice of sign will depend upon the position of
the line according as the line is on the positive or negative
side of the X -axis.

Y

Note
(i) Equation of X-axis is y=0.
(i) Equation of Y-axis is x= 0



EXAMPLE |2| Write down the equation of a line
parallel to the ¥-axis
(i) at a distance of 5 units on left hand side of the ¥-axis,
(ii) at a distance of 7 units on right hand side of the ¥-axis.

Sol (i) The equation of a line parallel to the Y-axis at a
distance of 5 units on its left is x = -5

(ii} The eguation of a line parallel to the Y-axis at a
distance of 7 units on its right is x = 7.

EXAMPLE |3| Find the equation of the lines parallel to
the axes and passing through the point (- 3, 5).
Sol. Clearly, the equation of a line parallel to the X-axis and
passing through (—3,5)is y=5
The equation of a line parallel to the Y-axis and passing
through (-3, 5)isx=-3

Point Slope Form

The equation of the straight line having slnp: m and passes
through the point Q(x,, y,) is

I ¥y=yo=m(x—x,)

EXAMPLE |4| Find the equation of the line passing
through (—4, 3) and having slope %

Sol Equation of the line passing through the point { x,, ¥,)
and having slopemis  y—y,=m(x—x,) (1)
Given, m = slope of the line = l:md x,=—4,y,=3

2
From Eq. (i), required equation of the line is

1
y—‘i:Er:x +4)=22y—6=x+4 Sx-=-2y+10=0

EXAMPLE |5| Find the equation of line intersecting
the ¥-axis at a distance of 2 units above the origin and
making an angle of 30° with the positive direction of the
X-axis. [NCERT)
Sol Given, the line intersect the Y-axis at distance of 2 units

above the origin. It shows that the line passes through
(0, 2).

=+ It makes an angle 30° with the positive direction of
X-axis. So, the slope of the line,

1
m = tan30° = [+ m=tanf]
N
Thus, the equation of straight line is
1
—-2= x=0) [vy—ys =mlx—x,)
y :Ef [vy-ye o]

= :rg—y+2=ﬂ = x—3y+23=0
EXAMPLE |6] If the line joining two points A(2, 0) and

B(3,1) is rotated about A in anti-clockwise direction
through an angle of 15°. Find the equation of the line in

new position. [NCERT Exemplar]
Sol The slope of line AB is given by
m=l—ﬂ eme| ¥ N
3-2 X3 — X
= tanf =1 [ m = tan@]
= tanf = tan45° [+ 1= tan45°]
= 6 =45"

After rotation of the line AB about A is anticlockwise
direction through an angle of 157, the slope of the line
AC in new position is given by

= m, = tan(45°+15°) = tan 60°

=B

. The equation of the new line AC is
(y=m)=mix—x) = (y—0)=3(x-2)

[ tan60° = +f3)

Y C
155
LN
@‘I‘?-
X
v AZ.0)

= J?_.x—y—zJ§=u

which is the required equation of the line.

EXAMPLE |7]| Find the equation of the perpendicular
bisector of the line segment joining the points A(2, 3) and
B(6, - 5).

Sol. The slope of AB is given by

m=_5_3=—2 .‘_m=_}"z_}'1

6-—2 X, — X
) . 1 1
s Slope of a line perpendicular to AB= ——==
m 2

Let P be the mid-point of AB. Then, the coordinates of P
2+6 3-5]).
are ,——|ie (4, 1)
[ 2 ' 2




Thus, the required line passes through P4, —1) and has

1
slope —. So, its equation is
2

y+1=izix—4) [y = yy=mix—x,)]

= x—2y—-6=0

EXAMPLE |8| Two lines passing through the point
(2, 3) intersect each other at an angle of 60°. If slope of
one line is 2, then find the equation of the other line.
[NCERT]
Sol Let the slope of the other line be m.
It is given that the angle between the two lines is 60°.

tan60° = m—2 -+ tanf = |2
1+ 2Zm 1+ m,m,
-2 -2
=] ‘JE: m =] i =ﬂ:\‘g
1+2m 1+ 2m
m-—2 m—2
= =J3-Dl' =—\E
1+2m 1+2m

= m—2=J§+2J§mnrm—2=—-.E—2J§m
= m(2£—1}=—(2+£} urm{2£+1}=2—£

On substituting x, = 2, y; =3 and the values of m in
¥ — ¥, = m(x — x,), we obtain that the equation of the
required line is
2+43 2-4
-3=- x—=2)or y—-3= (x—2
o 2 —1( ! ¥ 233 +1 :

EXAMPLE |9] A line perpendicular to the line segment
joining the points (1, 0) and (2, 3) divides it in the ratio
1:n. Find the equation of the line. [NCERT]
Sol. Let the given points be A(1, 0)and B(2, 3).
Let the line PQ divide AB in the ratio1: nat R internally.
P

A(1,0) B(2,3)
Q
Then, coordinates of R

_|1xXx,+nxXx, I1Xy,+nXy
1+n g 1+n

[by internal division formula]
_(1x2+nx1 1x3+nx0
1+n 1+n

[“x=Ly=0x,=2y,=3

_|n+2 3
n+l 1+n

Let slope of line PO be m.

g PO L AR
s Slope of line PQ % Slope of line AB= -1
[ mm, =-1]
= mxu=—l = mxﬂ=—1
Xy —X; 2-1
[vx=Ly=0x,=2y =7
= mx3=—l=>m=—§

Now, equation of line PQ by using y — y, = mix — x;)is
3 -1 n+2
=—||X —
1+n 3 [ n+l]

[ra(ez2 2 )]

3(n+1)y-9_-x(n+1)+(n+2)

1+n n+1
= 3n+l)yp—-9=—-x(n+1)+(n+2)
= x(n+1)+3(n+1)y=n+2+9
= x(n+1)+3(n+1) y=n+11

which is the required equation of line.

EXAMPLE |10] If the slope of a line passing through
the point A (3, 2) is %, then find the points on the line

which are 5 units away from the point A.
[NCERT Exemplar]

Sol. Equation of the line passing through (3, 2) having slope

%is given by

3
y-2=;(x—3) [vy—ye=m(x—x,))

= 4y—-3x+1=0 (1)
Let (h k) be the required point on the line such that
distance between (h, k)and (3, 2)is 5

= (h=3 +(k—-2)* =25 ...(ii)
[by distance formula]
Since, point (h, k) lies on the line (i)
4k—3h+1=0 .. (iii)
= k= 3"——1 . {iv)
i

On putting the value of k in Eq. (i1) and simplifying, we get
25h* —150h—175=0 = h* —6h—7 =0

= (h+1)(h=7)=0 = h=—-1lor h=7
On putting these values of h in Eq. (iv), we get
k=-1or k=5

Therefore, the coordinates of the required points are
either (=1, —1)or (7, 5).



EXAMPLE |11] Find the equation of line through the
point (0, 2) making an angle ZTR with the positive X-axis.

Also, find the equation of the line parallel to it and

crossing the Y-axis at a distance of 2 units below the

origin. [NCERT]
2n

Sol - m=tanB= tan —
3
=ta.n[rl:—%)=—lang [ tan (1 - 8) = — tan#)]

= PI‘.I=—'|.‘I'3T
Now, the equation of line passing through the point
A(0, 2) and having slope —+3 is
y-2=—+i(x-0) [vy-y =m(x-x)
= y—2=—£x::u-f§x+y—2=ﬂ

Since, the line BD, paralle] to AC, intersect below Y -axis.
It means that the y-coordinate of intersection point is
negative and x-coordinate is 0, Thus, intersection point
is(0, — 2).

Hence, equation of line through the point B (0, — 2) and
having slope ~3is

y+2==Bx=0) [ y-y =m(x=x]
= x+y+2=0

EXAMPLE |12| The mid-points of the sides of a triangle
are (2, 1), (- 5, 7) and (- 5, = 5). Find the equations of the
sides of the triangle.
Sol. Let D(21), E(—5,7)and F(- 5, = 5)be the mid-points of
sides BC, CA and AB, respectively of AABC.
A

F(=5,-5) E(-5.7)

B D@2 1) C
We know that the line joining the mid-points of two
sides of a triangle is parallel to the third side.

DE || AB, EF || BC and DF || AC
. Slope of AB = Slope of DE,

Slope of BC = Slope of EF and slope of AC = slope of DF
Let m,, my and m, be the slopes of AB, BC and CA,

respectively.
7-1 —b
Then, m, =Slope of AB = Slope of DE = P
7+5
m, = Slope of BC = Slope of EF = s (undefined)
m, = Slope of CA = Slope of DF = 1X2 _ &
2+5 7

Since, side AB passes through F(— 5 — 5)and has slope

m, = - So, its equation is

y+i5= _Tﬁ (x+5) [by using point slope form)

= 6x+T7y+65=0

Since, slope of side BC not defined, therefore it is

parallel to Y-axis. Also, as it is passes through D{(2 1),

Therefore, its equation is x = 2

Hence, equation of BC is x = 2

Since, side CA passes through E{— 5, 7) and has slope
]

My = =

So, its equation is y — 7 = g[x +5)

= bx —Ty+79=0

EXAMPLE |13| Find the equations of the altitudes of
the triangle whose vertices are A (7, — 1), B(- 2, 8)
Sol. Let AD, BE and CF be three altitudes of AABC. Let m,,

m, and my be the slopes of AD, BE and CF, respectively.
*wAD 1 BC
Slope of AD x Slope of BC = -1

2-8 1
= mlx( ]=-l =>m =-
1+2 2

A(7.-1)

F E
B(-2, 8) D C(1,2)

BE L AC
Slope of BE x Slope of AC =—1
= mzx(—7l—12)=—l = m, =2 and CF L AB

. Slope of CF x Slope of AB=—1

=1=8
= my X =—1= my=1
7+2



Since, AD passes through A(7, —1) and has slope m, = iz

\ , 1
So, its equation is y +1=—(x - 7)
2

[by using point slope form)
= x—2y-—-9=0
Similarly, equation of BE is
y—8=2(x+2) = 2x—y+12=0
and equation of CF is y — 2=1({x —1)
= x—y+1=0

Two Points Form
The equation of a line passing thmugh the points (x;, ¥}
and (x,, ¥31,) is given by

y—y,=u[x—r,)

x - X

EXAMPLE |14] Find the equation of line passing
through the points (-1, 1) and (2, - 4). [NCERT]
Sol. Let the given points are A{x,, y,)= A{-11)

and B(x,, v,)= B(2, —4), then equation of line ABis
oAt
YTiEu A

|:-:},_}|.1 - Ya— W {x—rl]]

(x+1)

X3 1
-5
= y—1=?{x+1}| = 3y—-3=-5x-5

= 5x +3y+2=0

EXAMPLE |15| The length [ (in centimetres) of a
copper rod is a linear function of its celsius temperatureC.
In an experiment, if L =124942 when C =20 and
L =125.134 when C = 110, express L in terms of C.
Sol. Given, L =124942 when C = 20and L =125.134
when C =110
In coordinate form, (20, 124 942) and (110, 125.134) are
two points. Now, the equation is given by

L-1, =ﬂgc_q}

['-‘}r—}'1=y"_y’ I{x—rll]

z 1
X3 — X,

125.134— 124942

= L—124942= (C — 20)
110— 20
= L —124_942=E{C — 20)
90
0.192
= L =?(C— 20) + 124.942

EXAMPLE |16| Find the equations of the sides of a
triangle whose vertices are A(- 1, 8), B(4, - 2) and
(-5, -3).
Sol. Here, we use two points form to find the equation of
sides.

Af=1,8)

B4, =2) Ci{-5,-3)

+1
= 5(y—8)+10{x+1)=0 = 10x +5y—-30=0

3{x+l}

Equation of ABis y —8= _4

=3 2x+y—6=0 [dividing both sides by 5]
Equation of BC is
-3+2
+2= {x—4)
Y -5-4
= -9 (y+2)+(x—4)=0 = x -9y —-22=0
~3-8
Equation of ACis y—8= 1{.\:+1}|
-5+

= —4{y—-8)+11{x+1)=0 = 1lx —4y +43=0

EXAMPLE |17| If A(2, 1), B(- 2, 3) and C(4, 5) are the
vertices of a AABC, then find the equation of
(i) the median through €. (ii) the altitude through B.
(iii) the right bisector of side BC.
Sol (i) Let F be the mid-point of side AB.
Then, CF is the median through C.

Af2, 1)

BL2.3 D14 O, 5

Coordinates of F are F [2 bl b 2}, 1+3 } ie F(0, 2)
2

2

So, the equation of median CF is given by

2-5
—5=""({x—4)
Y 0—4

[by using two points form)



= y-5=2(x~4)
4
= Hy—-5)=3(x—4) = 3x—-4y+8=0

Hence, the equation of median CF is3x —4y +8=0.
(i1) Draw BL L AC. Then, BL is the altitude through B.
5—-1
Slope of AC=——=2
bR 4-2
Let the slope BL be m. Since, BL 1 AC, So, we have

2m = —1 and therefore, m = _Tl

Thus, the slope of BL is —71

Now, the equation of BLis givenby y—3 = -—z—l(x +2)

[by using point slope form]
= Ay-3)=—(x+2) = x+2y—4=0
Hence, the equation of altitude BL is x + 2y —4 =0.

(iii) Let D be the mid-point of BC.

Then, the coordinates of D are D(— 2; 4 : %}
ire. D(1,4)
Through D, draw DP L BC.
5=3: 2.1
Slope of BC = ——=~-=~
Re 4+2 6 3

Let the slope of PD be m.

Since, PD 1 BC.So,wehavemxi—=-l = m=-3

Thus, the slope of PD is —3.
Now, the equation of PD is given by
y—4=-3(x-1)
[by using point slope form]
= 3x+y-7=0
Hence, the equation of the right bisector of BC is
3x+y-7=0

Slope Intercept Form

Suppose a line L with slope m cuts the Y-axis at a
distance ¢ from the origin (distance ¢ is called the

y-intercept of the line).

¥
Pley) /‘E
c i NIH
by e X
/A 0 M
v

Then, equation of the line L is

y=mx+r

Suppose a line L with slope m cuts the X-axis at a distance
d from the origin i.c. makes x-intercepr, 4.

Then, equation of line L is

y=m(x=d)
Note

(i) The value of C and d will be positive or negative according as
the intercept is made on the positive or negative side of the
axies, respectively.

(ii) It the line passes through origin, then 0= m(0)+c =c =0
~ Equation of line passing through the origin is y = mx, where m
is the slope of the line.

(iii) If the line is parallel to X-axis, then m = Q. Therefore, the equation
of a line parallel to X-axis is y =cC.

EXAMPLE |18| Find the equations of the line which
have slope 1/2 and cuts-off an intercept
(i) -5 on Y-axis. (ii) 4 on X-axis.

Sol. Given, m = Slope of the line = l;

(i) Here, ¢ = Intercept of the line on Y-axis = -5
Hence, required equation of the line is

y=-12-x—5 [ y=mx+c]

= x—2y-10=0
(if) Here, d = Intercept of the line on X-axis =4.
Hence, required equation of the line is

y=%(x—4) = x-2y-4=0 [vy=m(x-d)

EXAMPLE |19] Find the equation of the line
intersecting the X-axis at a distance of 3 units to the
left of origin with slope -2.

Sol. Given, the line intersecting the X-axis to the left of

origin. It means it cuts the negative X-axis at a distance

of 3 units from the origin.

- x-intercept of line on X-axis(d)=-3

Hence, required equation of the line is given by
y=—2(x+3) [y=m(x—d)]

= y=—2x—6 = 2x+y+6=0

Intercept Form

The equation of a line which cuts-oft interceprs 2 and & on
the X-axis and ¥-axis respectively, is

i-{-l;l
a

B(0, B)

X L




EXAMPLE |20| Find the equation of the lines which
cuts-off intercepts on the axes whose sum and product are
1 and -6, respectively.

Sol. Let a and b be the intercepts of the line on X and Y-axes,

respectively.

Equation of the line will be = + % =1 i)
a

Given, sum of intercepts,a+ b=1 ..(11)

and product of intercepts, ab= —6 ..(iii)

On putting the value of b from Eq. (ii) in Eq. (iii), we get
all —a)=—-6

- a-6=0

a’—3a+2a-6=0
(a=3)a+2)=0
a=3o0r—2
From Eq. (ii), whena =3 b= -2and whenga=-2 b=3
On putting the values of a and b in Eq. (i), required
equation of the lines are

Lo U

i-{-.’!.:landi-f-.‘!.:]
3 -2 -2 3
= 2x—-3y—-6=0and 3x-2y+6=0

EXAMPLE |21] A line passes through the point (3, - 2).
Find the locus of the middle point of the portion of the line
intercepted between the axes.

Sol. Let the equation of the line be i % =1 (1)
a

It passes through (3, — 2).
3 2

; - ; =1 ...(i1)

w 1

The line (i) cuts the coordinate axes at A(a, 0) and
B0, b} Let P{h, k) be the mid-point of the portion AB.

¥
NLB(0. b)
Pih, k)
Afa,
X 8] a ) X
2
g,
¥y a b =)
Then, h=2"2 anak = 242
2 2
= a=2h and b=2k
On substituting the values of a and b in Eq. (ii), we get
3 2
—_——— =1
zh 2k
.3 1
Hence, locus of P(h k)is ———=1
2x ¥
= Iy —2x=2xy

EXAMPLE (22| Find the equation of the line which
passes through the point (-4, 3) and the portion of the
line intercepted between the axes is divided internally in
the ratio 5 : 3 by this point. [NCERT Exemplar]
f_,‘ If the point (h, k) divides the join of A(x, 0) and B(0, y)

¥ internally, in the ratio m, : m,. Then, first of all find the

coordinates of A and B using section formula for internal division.
Then, find the equation of required line.

Sol. Let the line intersects X and Y-axes respectively at

A(x, 0)and B(0, y). ”

B(0,y)

o
X > X
/x (x0 |O
A

Y
Then, _4=5x0+3x - _4=£=x=-_32.
5+3 8
5+3 8 5
Thus, the intercept on the X and Y-axes respectively are
-32 24
= —andb=—.
3 5

Hence, equation of required line is
x +_._y_’=1 = -3x Sy
-323 24/5 32 24
= —9x+20y=96 = 9x - 20y +96=0

EXAMPLE (23| Find the equation of the line which
passes through P(1, - 7) and meets the axes at A and B
respectively so that 4AP — 3BP =0.

Sol. Let the equation of the required line be Xy % =1 ..(i)
a

Since, it passes through P(1, — 7).
Y

. /

O 7 Aa0 ~
X P(1,-T)

X ¥ _q /B0 b)
FE=1/
¥
1 7
——==1 .-1i)
a b
It is given that the point P(1, — 7) divides segment AB in
such a way that

4AP-3BP=0 = 2L _3 _, Ap.BP=3:4
BP 1



This means that P divides AB internally in the ratio 3 : 4.

So, the coordinates of P are
3x0+4xa 3xb+4x0 _[4a 3b
3+44 3+4 7

But, the coordinates of P are given as (1, — 7).

3b 7 49
=land —=-7 = a=—andb=-—
7 4 3

On substituting the values of @ and b in Eq. (i), we get

47,\' - % =1or 28x — 3y =49, which is the required

equation.

| TOPIC PRACTICE 3 |

OBJECTIVE TYPE QUESTIONS

1. The equation of X-axis is

(a)x=0 (byy=0
(edx+y=0 (djx-y=0

2. The equation of the line through (-2, 3) with
slope —4is
(a)x + 4y =10=0 (b)d4x+y+5=0
(c)x+y=1=0 (d)3x+4y=6=0

3. Letthe line L passes through two given points
Fylx,, yy) and P; (x5, y2). Let P (x, y) be general
point on L. Then, the equation of the line

passing through the points (x,, y,) and (x,, y,) is

given by
@y-p= 4 T
Xy =

(©y-y =28 (x-x) @y-y =22 (xr-x)
:cz-.rl X +I|

2

4. The equation of line passing through (0, 2) and

(3,-3),is
(a)5x+3y=6=0 (b)5xr=3y+6=0
(c)3x+5y-6=0 (d)3x-5y+6=0

VERY SHORT ANSWER Type Questions

5 Find the equation of the straight line passing
through the following pair of points.
(i) (0, 0) and (2, -2)
(ii) (a,b)and (a + b,a - b)

6 Find the equation of a line parallel to the Y -axis

at a distance of 6 units to its right.

7 Find the equation of horizontal and vertical
lines passing through the point (- 5, 6).

Dy =x) B)y+yy =8 722 (v )
X Xy =X

10

12

13

14

15

16

17

18

19

20

21

22

For specifying a straight line, how many
geometrical parameters should be known?
[NCERT Exemplar]

Write the equation of a line, parallel to X-axis
and 5 units below it.

Find the equation of a line, which is parallel to
Y -axis and passes through (- 4, 3).

A line cutting off intercept — 3 from the Y -axis
and the tangent at angle to the X-axis is 3 Find

its equation.

Find the equation of a line passing through the
point (- 4, 3) with slope =1/2.

Find the equation of a line, which passes

through the point (2, 3) and makes an angle of

30° with the positive direction of X-axis.
[NCERT Exemplar]

Find the equation of line joining the points (1, 1)
and (2, 3).

If the line = + % =1 passes through the points
a
(2, — 3)and (4, - 5), then find (a, b).

Find the equation of straight line, which passes
through the point (5, 6) and has intercepts on
the axes equal in magnitude but opposite in sign.

Find the equation of the straight line, which
passes through the point (I, - 2) and cuts-off
equal intercepts from axes.

Find the equation of the line for which p=2,

s'u‘u:t—E
=z

Find the equation of a line, which is equidistant
from the linesx=-2and x = 6.

Find the equation of line, which intersect the

Y-axis at a distance of 2 units above the origin
and making an angle of 60° with positive
direction of X-axis. [NCERT]

A straight line moves so that the sum of the
reciprocals of its intercepts made on axes is
constant. Show that the line passes through a
fixed point. [NCERT Exemplar]

The perpendicular from the origin to a line
meets it at the point (- 2, 9). Find the equation of
the line.



23

24

Find the equation of the line passing through the
point (5, 2) and perpendicular to the line joining
the points (2, 3) and (3, - 1). [NCERT Exemplar|
Find the equation of line passing through (2, Qﬁ]
and inclined with X-axis at an angle of 75°.

SHORT ANSWER Type I Questions

25

26

27

28

29

30

31

32

33

Find the equation of a line, whose inclination
with the X-axis is150° and which passes
through the point (3, - 5).

The intercept cuts-off by a line from ¥ -axis is
twice than that from X-axis and the line passes
through the point (1, 2). Find the equation of the
line.

If the coordinates of the middle point of the
portion of a line intercepted between the
coordinate axes is (3, 2), then find the equation
of the line. [NCERT Exemplar]

Aline passes through P(l, 2) such that its
intercept between the axes is bisected at P. Find
the equation of line.

Find the equation of the straight line which
bisects the distance between the points A(a, b),
B(a), b’)and also bisects the distance between
the points C(—a, b) and D(a), - b").

Find the equation of lines passing through (1, 2)
and making an angle 30° with positive ¥Y-axis,
measured clockwise,

Pa, b) is the mid-point of a line segment
between axes. Show that the equation of the

line is £+ i:?.
a b

By using the concept of equation of a line,
prove that the points A(3, 0), B(-2, —2) and

C(8, 2) are collinear. [NCERT]
The vertices of APOR are P(2,1), (-2, 3) and

R (4, 5). Find the equation of the median through
the vertex Q.

SHORT ANSWER Type Il Questions

34

35

If the intercept of a line between the coordinate
axes is divided by the point (- 5, 4) in the ratio
1: 2, then find the equation of the line.

Find the equation of straight line which passes
through (3, 4) and the sum of whose intercepts
on the coordinates axes is 14.

36

37

38

39

40

Find equation of the line passing through the
point (2, 2) cutting off intercepts on the axes
whose sum is 9. [NCERT]

The owner of a milk store finds that he can sell
980 L of milk each week at ¥ 14 per litre and
1220 L of milk each week at ¥ 16 per litre.
Assuming a linear relationship between selling
price and demand, how many litres could he
sell weekly at 2 17 per litre.

Show that the perpendicular drawn from the
point (4, 1) on the line segment joining (6, 5) and
(2, — 1) divides it internally in the ratio 8: 5.

The hypotenuse of a right angled triangle has
its ends at the points (1, 3) and (- 4, 1). Find the
equation of the legs (perpendicular sides) of the
triangle.

Show that the points {arlz, 2at,), (a.rg, 2at,) and

(a, 0) are collinear, ifrf, = -1

LONG ANSWER Type Questions

4

¢2

43

5

6.

If A(L 4), B(2, - 3) and C(-1, —2) are the vertices of
a AABC, find the equation of

(i) the median through A.

(ii) the altitude through A.
(iii) the perpendicular bisector of BC.

Find the equations of the altitudes of a AABC,
whose vertices are A(2Z -2), B(L 1) and C{-1, 0).

Find the equations of the medians of a AABC,
whose vertices are A(2, 5), B(-4, 9) and C({-2, -1).

| HINTS & ANSWERS |

(b) The equation of X-axisis y =0
(b) Use formula: (y— y,) = m(x - x,)
Ans:4x+y+5=0

(c) By two points form, we get

Amﬂy~”)=%:%Hx—n)
2T %

(a)USe(_y—yl)= (x—xl)

Y. ¥
X=X
Ans:5x +3y—-6=0

(i) y=-x

(i1) (a-2b):r—by+b"!+2ab-¢12 =0

x—6=0



13.

4.
15.

16.

17.

18.

19.

Horizontal line y — 6 = 0 and vertical line x +5=0
For (i) y = mx + ¢, number of parameters = 2
(i1) X5 % =1, number of parameters = 2

a
(iii) y — y, = m(x — x, ), number of parameters = 2
(iv) x cos ot + ysin = p, parameter = 2
Ans. Two parameter should be known.

y=-5 10. x=-4
m=slopeofline=tan0=%
Ans.5y —3x+15=0 12 x+2y—-2=0

m=tan30"=713-Ans.x—\Ey=2—3~/;

2x-y—-1=0

According to given condition, we have.
2 dutand 2wl
a b a b

Now, Let-l-=u and%= v.

a

Then, we get 2u—3v=1and4u—5v=1

Ans.(a b)=(-1,-1)

Let the equation of line in intercept form be Xi % =1
a

We have, a=-b
Y. -

Now, equation of line becomes it + ; =

-+ It passes through (5, 6); .. ib + %= 1 =b=1
Ans. x—-y+1=0
Let the intercepts along the X and Y-axes be a and q
respectively.

: e - Y .
. Equation of the line is —+ —=1 (1)
a a

Since, the point (1, — 2) lies on the line,

1 2
—_———=1 =a=-1

a a
Ans. x+y+1=0

Now, msﬂ=iqh —sin‘o =+ ‘1—%= ig

3
Equation of line in normal form, when cosol = —is

el

Equation of line in normal form, when cosot = —3/5is
3 4
J==l+y|=]=2
() ()
Ans. 3x +4y=10 and3x -4y +10=0
Mid-point of A(~2, 0)and B(6, 0)is M{ =i} u)
2

ie. M{Z0) Ans. x=2

20.

21.

22.

23.

24.

25.

27.

Since, the line intersect the Y-axis above the origin. It
means that the line intersects the positive Y-axis.

Here, c=2
¥
:,;,(o/.z)
X+ X
Y
m=tan60°=J;
\Ex—y+2=0
. 1 1 1
Given that, — + — = constant = — (say)
a b k
) SR T | AR
—_tmE— =) —t—=]
a b k a b

So, (k, k) lies on£+l=l.
a b

Since, PQ L OR
. Slope of PQ x Slope of OR = —1

9-0
mXx =-1
(-2—0]

0(0,0
2
e i R(-2.9)
Ans. _2x-9y+85=0
Slope of line joining (2, 3) and (3, —1) is
-1 =3
m = =—4
3-2

Slope of the line perpendicular to itis m, = E} = ;l-

Ans. x —4y+3=0

m = tan75° = tan(45° + 30° ),
m= 2+J§

Ans.(2+3)x - y—4=0

m = tan150° = tan (180° —30° )= —tan30° = —71-
3

Ans.x+«/§y+(—3+5~/§)=o

Here, equation of line is of the form 2ilon passes
2a

a
through (1, 2).

1 2
S0, we have —+ —=1
a 2a

= a=2 Ans. 2x + y=4
Let equation of line is il

a
Since, the coordinates of the middle point are P(3, 2).

_D+a

a
i= = 3=-=

2
= a=6
Similarly, b=4 Ans. 2x +3y=12




29.

3L

32.

33.

+0
Let equation of line isZ+ % =1LHere, we have 1= aT

a
de:? Ans. 2x+y—-4=0

Let the line MN bisects the line ABat Mand CDat N.
a+a' b+b')

.. Coordinates of M = ( >
2 2

—-a+a’ b—b’)
"2

and coordinates of N = (

Now, equation of line MN is

b—b' b+b
(y_b"‘b]: 2 _ 2 - (x_a+a]
2 —a+a a+a 2
2 2

Ans. 2b" x —2ay +ab—a'b'=0

Given that, angle with Y-axis = 30°

~. Angle with X-axis = 60°

=> Slope of the line, m = tan60° = N
Ans. yo«/;x~2+~5=0

Let the equation of line AB be

% e 7':’- =1, which intersect on X and Y-axes at A(h, 0)

and B(0, k).
Mid-point of AB = ("—;0 %]

~> P(a, b) is the mid-point of AB.

h;0=a and —=b

Equation of line joining the points A(3, 0) and B(-2 —2)
—2-0
is,y—0= x=3
y=0=="(x-9)

= 2 — 5y —6=0 .(i)
On putting the point C(8. 2) in Eq. (i), we get

2x8-5%2—-6=0 = 0=0 which is true.
Thus, point C also lies on the line.
Hence, the points are collinear.
Let Q5 be the median through (. Since the median bisects
the opposite side, i.e. S is the mid-point of PR.

2+4 1+5

5 =[—, _)={3‘. 3)
2 2

Py s R (4,5)
. . . 31-3

- Equation of line QSis y—3=——(x+2)
i+2

Ans. y=13

34.

35.

37.

Let intercept of a line be (h, k).

The coordinates of A and B, where the line cuts the
X-axis and and Y-axis, are (h, 0) and (0, k) respectively.

Y
Bﬁk)
2
(-5, 4)
1
x/A(h,O)' d R
Then, _5=1x0+2xh=h=_£
1+2 2
. e EtR
1+2

A=(_E'o]andB=(o,lz) = 5y=38x+60

2
Ans. 8x =5y +60=0
Let equation of line is£+%=l A1)
a
*> The sum of intercepts is 14, therefore=a + b=14
= b=ld-a = =+ 2L _=1
a ld4-a

The line passes through (3, 4)
3 4
Z+
a l4-a

=1 = a=6or7

Yy =1
14-6

Casel When a = 6, then Eq. (i) becomes % +

Case Il When a =7, then Eq. (i) betom.es£+ Y =1
7 14-7

Ans, 4x+3y -2 =0andx +y-7=0
Equation of the line in intercept form is

X,y y
-t ==1 -
—+ A1)
Given, a+b=9 L. (i)
and line (i) passes through the point (2, 2).
2 2
—+—-=1 L1l
a b (i)
2 2 »
= —+ =1 [from Eq. (ii)]
a 9-a
= a' -9 +18=0
= a=6ord = b=3or6
Hence, Eq. (i) becomes = + L =1or X 4+ L =1
6 3 i 6

Ans. ¥ +2y=6or2x + y=6

Let x denotes the rupees per litre and y denotes the
quantity of milk in litre. Then, we have the following
ordered pairs in the cartesian plane.

{14, 980) and (16, 1220)



38.

39.

Now, the equation of line joining these two points is

os0= 1220 %80 10y
—ogp = T

Y 16— 14

= 120x — y =700

Ans. He will sell weekly 1340 L milk at the rate of ¥ 17
per litre.

Let the points be A (4,1), B (6,5) and C (2, —1). Draw
AM L BC. Slope of line BC = 1 =223

2—6 2
MNow, slope of line AM x slope of line BC =—1
Slope of line AM x % -—1

=» Slope of line AM = —2
3

-2
Equation of line AMis y —1= Tl{x —4)

= Zx +3p—11=0 i)
Let M divides BC in the ratio k : 1 internally.

2k+6 —k+ 5]
k+1 k+1 )

Then, Coordinates of M are [

Since, M is on line AM, therefore the coordinates of M
will satisfy the Eq. (i).

2[2k+6]+3[_k+5 ]—11=n Ans. 8:5

k+1 k+1

First we plot the points A(l, 3} and B(— 4, 1) in the
XY-plane. From the point A(1, 3), we draw a line parallel
to Y-axis and from the point B(— 4, 1), we draw a line
parallel to X-axis. The point of intersection of two lines
is on C, which is right angled at C.

Clearly, the cnurd.i;late aI:C are (1, 1).
Now, Equation of line passing through A(1, 3) and C(1, 1) is

1-3
y—d=s—-ix—-1) = x=1
-1

139401, 3)

F*E%? ic(1, 1)

¥

Equation of line BC isy —1 =u(x —-1)
1+4

4.

=

Ans. The legs of a triangle are x =land y =1

y— 2at, =

= y— 2at, =

J"=1

2at, — 2at
20ty =204 x— at?)
at; — at;

I{x—atf}l

(£, +1,)

= (I, + ;) (y — 2at,) = A x — at})

Now, given three points are collinear, if (a, 0) lies on

Eq. (i). i.e.

(t, +t,)0 - 2at,} = 2(a — at})

= Lty =—1

(i) 13x—y—=9=0
(ii) 3x —y+1=0
(iii) 3x — y—4 =0

42. Slope of BC = l therefore slope of AD = -2
2

43.

Af2,=2)

B(1, 1) D Ci=1,0)

Equation of altitude AD, y + 2=—2(x — 2)
Similarly, we can find the others equations.
Ans, 2x+y—2=0 3x—2y—1=0

and x-3y+1=0

Af2,5)
=1, 7 F, E(0,2)
B(-4,9) D(-3,4) Ct=2-1
Equation of median AD is y-5_,4-%
x—-2 -3-2
Equation of median BE is y-9_32-%
x+4 0+4
Equation of median CF is y+1 = 7+1
x+2 -1+2

Ans. x —5y+23=0,Tx+4y—-8=0
and 8x-— y+15=0

L(i)



| TOPIC 4]

Distance of a Point from a Line

The distance of a point from a line is the length of
perpen.di.cula.r drawn from the point o the line. Let
L: Ax + By + C =0 be a line, whose perpendicular distance
from the point Plx, y, ) 1s d. Then,

L:Ax+By+C=0 YR{{I -%\‘]

Pila )

Q{-%' 0}-:{

d
M

o]

d = 1A%+ By, +C]
A'+ B

Note The distance of origin from the line Ax + By + C = 0is
g=__lC

:,EA’ + B

EXAMPLE |1] Find the distance of the point (2, —3)
from the line 2x -3y +6=0.
Sol  Given equation of line is
2x —3y+o6=0
~. Required distance of the point from the line
= The perpendicular distance from point to the line
_|2x2-3(-3)+6| _|[4+9+6] 19

ng +(-3)* Ja+9 Vi3

EXAMPLE |2| Find the length of perpendicular from
the point (g, b) to the line = + % =1
a
Sol  The given point is P(a, b)and the given line is
bx +ay —ab=0.

Let d be the length of perpendicular from P(a, b) to the
line bx + ay —ab=0
d_|bxu+axb—ab|

b +a*
_ |ab|

at + b

Then,

units

EXAMPLE |3| Find the points on X-axis whose
perpendicular distance from the line 4x +3y =121is 4.

Sol  Given points are on X-axis, so let its coordinates be
(i, D).

Then, length of perpendicular from (&, 0) to the line
4x+3y—12=0is 4

|4a+3(n}—121=4
J4) +(3)
=5 I4.::‘I-_lq=4
6+9
= Mot—12=4x 425 =4 x5
=5 nH—3=+5
= w=80r—2

Hence, the required points are (8 0)and (-2, 0).

EXAMPLE |4| Find the coordinates of a point on the
line x + y + 3 =0, whose distance from the line
X +2y +2=01is +5.

Sol. Let the required point be P(a, b).

Then, a+b+3=0 i)
+2b+2

awo,lax2ed g
12 +2

= la+2b+2|=5

= a+2b+2=50ra+2b+2=-5

= a+2b=3 ora+ 2b=-7

Thus, a+2b=3 (1)

or a+ 2h=-7 . (iii)

On solving Eqs. (i) and (ii), we geta=—-9%and b= 6.
On solving Eqgs. (i) and (iii). we geta=1and b= —4.
Hence, the required points are (-9, 6) and (1, —4).

EXAMPLE |5| Find the locus of a point which moves in
such a way that the square of its distance from the point
(3, —2) is numerically equal to its distance from the line
5x — 12y =13. [NCERT Exemplar|

Sol. Let P{h k)be a variable point moving in such a way that

the square of its distance from A(3,—2) is numerically
equal to its distance from the line 5x —12y =13,

(h—3)" +(k +2) = PAZ1Zk Z13]
;,]52 +(—12)
= 13{(h—3)* +(k + 2)*)} = 2 (5h— 12k —13)
= 13K + k%) —83h + 64k +182=0
or 13(h" + k) —73h + 40k +156 =10

Hence, the locus of (h k) is
13(x" + ") —83x + 64y +182=0
or  13(x® + %) - TIx + 40y +156 =0



EXAMPLE |6] A variable line passes through a fixed
point P. The algebraic sum of the perpendiculars drawn
from the points (2, 0}, (0, 2) and (1, 1) on the line is zero.
Find the coordinates of the point P.  [NCERT Exemplar]
Sol Let slope of the line be m and the coordinates of fixed

point Pbe (x,, v, ).

Then, equation of line is y — y, = m(x — x,) A1)

Let the given points be A(2, 0), B (0, 2) and C(1, 1).

Now, perpendicular distance from A

0w -m(2—x,)
1 +m’

Perpendicular distance from B= 2-n_m0-x)

1+ m?

1-y,-m(l—-x)

1+ m?

and perpendicular distance from

[-y,—2m+mx, +2—y, |

+mx, +1— - m + mx
an 1 yl 1 =ﬂ

.J1+m2
= =3y, —-3m+3Imx, +3=0
= ¥ —m+mx; +1=0=y, =—m+mx;, +1
On substituting this value in Eq. (i), we get

y+m—mx, —l=mx—mx, = y—l=m(x-1)
Thus, (x,. 1)=(11)

EXAMPLE |7] If p is the length of perpendicular from
the origin on the line Xy % =1and a’, p? and b’ are in

a
AP, then show thata* + b* =0.

[NCERT Exemplar]
Sol. Given equation of line is
X,y :
—_—t—=] ...(I
a b )
Perpendicular length from the origin to the line (i) is
i 1 _ab 2\1s a’b*
\{L*‘i Va* +b* a* +b'
a b
Since, a*, p* and b* are in AP.
2 zbz
2p*=a*+b* = =a*+b
a’+b
= 2a°b* =(a’* +b*)* = 22°b* = a* + b' + 24°D°
= a'+b'=0 Hence proved.

EXAMPLE |8| Find the perpendicular distance from the
origin of the line joining the points (cos®, sinf) and
(cos¢, sing). [NCERT)

Sol. Let the given points be A(cos 6, sinB)and B (cos ¢, sin ¢}

Then, equation of line ABis

¥ —sinf = sing _sind x —cosf)

cosh —cosB

X

2T X
Zcos[q:—w]sin[u]
= y—sinf= 2 2 {x — cosB)
- Zsm[—¢ h B]sin[—q} - a]
2 2
['.'sinC —ginD= ans[C * D)sin[c — D)-I
2 2 J
= }'sin[m] - sinﬁsin[qi—-l_a] =—x ms[¢ A E]
2 2 2
+ msﬂcas[ez d})

Now, perpendicular distance from origin
0+0- cos(e—2 Q)

Jcosz(e s Q) + s'mz(e + ¢)
2 2

- distance from (x,, y, ) to the line

|lax, + by, + ¢l

ax +by+c=0is
a* +b*

=|(.‘(I)S(e _ ¢
| 2

Distance between Two Parallel Lines

If two lines are parallel, then they have the same distance
between them throughout. Therefore, the distance between
two parallel lines can be find by the following two methods

METHOD 1
For finding the distance between two parallel lines, we use
following working steps
Step 1 First, find the coordinates of any point on one of
the given line by putting x =0 or y =0, which is
(Ov }'| )OI' (xl » O)v (Say).



Step 11 Substitute the poinc(0, y, Yor (x,, 0)in the equartion
of second line.

Step 111 Divide the result obrained in Step 11 by the square
root of the sum of squares of the coefficient of x and
yof second line.

Step IV Take the modulus of the result obtained in Step 111
and ger the required distance.

EXAMPLE |9| Find the distance between parallel lines
15x 4+ 8y —34=0and 15x +8y +31=0.
Sol Given lines are 15x +8y—34 =0 Li)
and 15x+8y+31=0 - i)
On putting x = 0in Eq. (i), we get
15(0) +8y —34 = 0

= S}'=34
- y_34_17
8 4

= One point on the line (i) is [ﬂ, %)

Onputting x =0, y= L] in the expression of line (ii),
E
we get
17
15(0)+8 [?]+31 =34 +31=65

From Eq. (ii), coefficient of x =15
and coefficient of y =8

J{Cueﬂi.cient of :c]l2 +( Coefficient of y}z

= 1Iﬁ|~:15}2 +(8)° =225 +64 = +f289 =17

Now, required distance between two parallel lines = E[

Hence, the required distance between given parallel

. , 65 |
lines is — umnits.
17

METHOD 2
The distance between two parallel lines
y=mx+e ]
y=mx+e, - {ii)
is given by

If lines are given in gcm:nﬂ form e given lines are

Ax+ By+C, =0 and Ax+ By+C, =0, then distance
berween these lines,

EXAMPLE |10| Find the distance between following

parallel lines.
(i)3x—4y+9=0andbx —8y—15=0

(i) | (x+y)+h=0andl(x +y)—r=0 [NCERT]
Sol. (i) Given parallel lines are
Ix—4y+9=0 -Ai)
and fx —8y—15=0
= 3x —4y—§=ﬂ - Aii)

On comparing Eqs. (i) and (i) with Ax + By + C, =0
and Ax + By + C, =0 we get
A=3,B=—4,C,=9and(‘,_=_—15
2
o415
|C]_C2|= I
A? B 3 4 (-4)

~. Required distance =

18+15
2 33 33

= = — = — units

+16 225 2x5 10

33
Hence, the required distance is — units.
10

(it) Given parallel lines are
Ix+ly+h=0and Ix+ly—r=0
On comparing with Ax + By +C, =0
and Ax + By + C, =0 we get
A=l B=1C,=h C,=-r
|C, = C,l _| h+r | |h+r

- Required distance = = =
Jaz+8 |[JEsr| [V

EXAMPLE |11] Find the equation of the line midway
between the parallel lines 9x + 6y — 7=0and
3x+2y +6=0.

Sol. Converting each of the given equations to the form
¥ =mx + C, we get

-3 7 \
Ix+6y—T=0 Dy=—x+— (1)
2 [
-3 .
and Ix+2y+6=0 = y=?r—3 .Aii)

Clearly, the slope of each one of the given lines is _—:

Let the given linesbe y=mx +C, and y=mx +C,.

Then, m=_—3,CI =1andC2=—3

2 ]
Let L be the required line. Then, L is parallel to each one
of lines (i) and (ii) and equidistant from each one of them.

Slope of L e

Let the equation of Lbe y= _—3:c +C i
2



Then, distance between lines (i) and (iii) must be equal
to the distance between lines (i1) and (ii1).

ICI —Cl - |C2 . Cl

2

- =1¢, = C|=|C; - C|
1+m

1+m

= Il—c =|-3-C] =|1—C|=|3+C|
6 6
7
= l_c=:(3+0)
6
= 2C=-—“ :Cg"_“
6 12

s Equationof Lis y = :sz - -}% Le.18x +12y +11=0

Hence, the line 18x + 12y +11 = 0 is midway between
the parallel lines9x + 6y —7 =0and3x + 2y +6=0.

EXAMPLE |12| Find the area of a square, if two sides of
a square are x +2y +3=0and x + 2y =5.
Sol. Given sides of a square are parallel lines.

.. The distance between two parallel lines x + 2y +3=0
and x + 2y —5=01is

oo l-5= [

A*+ B

d= 1€, ‘CzI]
1 +2°

_ 8 _ 8
Ji+d 5
8
- Length of side of a square,a=d =
4 q 75'

2
. Area of a square = a* = (5—] = % sq units
5

TOPIC PRACTICE 4 |

OBJECTIVE TYPE QUESTIONS

1 The distance of the point (3, — 5) from the line

3x-4y-26=0is
3

{‘ﬂ‘?
{':}E

2
. (b) 3
(d) 3

2 Iflines are given in general form, i.e.
Ax + By +C,=0and Ax + By + C, = 0, then the

distance d between them is given by d = =
n

where m and n respectively are

(@) I, -Gl a2+ B2 () 4%+ B ¢ -cC,

(c) 4+ BLC,-C, (d)C, -C,, A* + B

3 Iflx+ly+ p=0andlx+ly—r =0 are two parallel
lines, then distance between them is equal to

m A
|—} where m and n respectively are
n

@@ p-r.v2 (b)r - p, 20
(c) p+r2A (d) p+r,J21

4 The distance between the parallel lines
3x-4y+7=0and3x-4y+5=0,is
3 7
@3z ()=

2 3
(c) : (d) 3

5 The distance between two parallel lines
15x +8y-34=0and15x +8y + 31=0is

65 3 2 60
— b) = — )
@ 17 ( )17 (©) 17 @ 17

VERY SHORT ANSWER Type Questions
6 Find the distance of the line 12x-5y—7=0 from

the origin.
7 Find the distance of the point P(1, — 3) from the
line2y~3x=4. [NCERT Exemplar]

8 Find the distance between the lines.
3x+4y=9and6x+8y =15 [NCERT Exemplar]

SHORT ANSWER Type I Questions

9 If pis the length of perpendicular from origin to

the line whose intercept on the axes area and b,

then show that Lz = l2+L2
p- a b

10 The equation of two sides of a square are

5x-12y-65=0 and 5x—12y +26 = 0. Find the
area of a square.

11 Find the values of k for which the length of
perpendicular from the point (4,1) on the line
3x—4y+k =0is 2 units.

12 The perpendicular distance of a line from the
origin is 5 units and its slope is —L Find the
equation of the line.

SHORT ANSWER Type Il Questions

13 If p and q are the lengths of perpendiculars
from the origin to the lines
xcosf— ysind = kcos?2D and xsecB+ ycosecB =k,
respectively. Prove that p* +4¢* = k%,



14

15

16

17

18

19

Find the points on the Y-axis, whose
perpendicular distance from the line
4x-3y-12=0is 3.

If sum of perpendicular distances of a variable
point P(x, y) from the lines x+ y-5=0 and
3x-2y+7=0is always 10. Show that P must
moves on a line. [NCERT]

Which of the lines2x—y+3=0and x-4y-7=0,
is farther from the origin?

Find the points on the line x+ y =4 which lie at a

unit distance from the line 4x+3y =10.
[NCERT Exemplar]

Find a point which is equidistant from the lines
4x+3y+10=0,5x-12y+26 =0 and
Tx+24y-50=0 [NCERT Exemplar]

Find the equation of two straight lines which
are parallel to x+7y+2 =0 and at unit distance
from the point (1,-1).

LONG ANSWER Type Question

20

2

22

23

1.

Find the equation of the lines passing through
the point (1,0) and at a distance Ta from the
origin. [NCERT Exemplar]

Find the ratio in which the line 3x+4y+2=0
divides the distance between the lines
3x+4y+5=0and 3x+4y-5=0.[NCERT Exemplar]
The points A(2,3), B(4,-1) and C(-1,2) are the
vertices of AABC. Find the length of
perpendicular from ¢ on 4B and hence

find the area of AABC.

Prove that the product of lengths of
perpendicular drawn from the points (Ja®-5,0)

and {—ﬂ‘az -b%, 0) to the line

X coso+Lsin6=1is b2
a

| HINTS & ANSWERS |

Ax, + By, +C|
(d) Using formula, d = — We get
A+ B

i |3-3 + (—4){(—3) - 26| _3
A3+ (—4)? 5

10.

11

(a) If lines are given in general form, i.e.,
Ax + By + C, =0and Ax + By + C, =0, then the
distance between them is given by

€, ~C;
A+ B

d=

(d) Given, lines Ix + Iy + p=0andIx + ly — r=0are
.. Distance between two parallel lines
| p—-(=n P tr

parallel.
p ’p - r\
O + 7| W 4

(c) Here, A=3 B=-4,C, =7, and C, =5
Therefore, the required distance is

e |7 -5 _2
3 +(—4) 3
(d) Required distance,
RREC LY M .
vai+b*| |\ist+8t| 17

Use the formula of distance of a point from a line.

7
Ans. — units
13

Use the formula of distance of a point from a line.
Ans. -qﬁ units

Given equations can be rewritten as
15
Jx+4y—9=0and3Ix+4 y—;:ﬂ

Since, the slope of these lines are same and hence they
are parallel to each other.
Therefore, the distance between them is given by

26+65 91
Side of a square, a= =
57412 169

Area of square = a°
(Ixd—4x1+k)
3* +(—4)*

Ans. 49 sq units

=42 Ans. k=2ork=-18



12.

13.

Let the required equation be y = —x+c.

u_
B = =52
1#+1°

= c=5\‘r2_crc=—5ﬁ

Ans. Jr+y+51.|f_=[]arx+y—5 2=0
|U-L‘ns B—0-(—sinf)—k cos 2ﬁl|

Here, p=
.thnszﬂ+sin29
= p=|kecos 28|
Ill]-secB+ﬂ-cnsec El—kl
and g=
-Jseczﬂ+ cosec” B
k| |k

! J L J&inzﬁwtmzﬂ
cos®® sin’® | sin’@-cos'

_ |k|-|sinB cos & XE

1 2

- lzucizsmemsan

1
= q= E|ksinzﬂ|

=  2q=|ksin20|

s pied4gi=k"cos? 204k sin” 28

g, BO3012)
4 +(=3)°

15.

16.

3y, +12
:}16+9
Ans. (0,1)and (0, —9)
|x+y-5§ " Bx—2y+7| =10

= +3

JaF+a)? (-2

= 13| x + y—5+2Bx - 2y + 7}-10426 = 0

= x(V13+332)+ y(V13-2v2) +72=5V13-10426 =0
[assuming (x + y —5)and (3x — 2y +7) as positive]

Similarly, we can obtain the equation of line for any

signs of (x + y—5)and (3x — 2y +7).

Thus, point P must move on a line.

P = +0+3 3

(c2r+ar B

P, = o+0-7| > 7

3(1)%(—4)2 i
. 3 N7 _ [i53
Again, ﬂ= 5><UF= -g;-
and pmtox . 25
7 5 85

17.

18.

19.

20.

85 85
= F,=PF
Ans, ¥ —4y—7 = 0is farther.
Let the required point be (h k).
Since, point (b, k) lies on the line x+y =4,
h+k=4 A1)
Also, the distance of the point (h k) from the line

4x+3y=10is e
6+9

= 4h+3k-10=%5
Ans. (3,1)and(-7,11)
Let the point (h k) is equidistant from the given lines.

therefore

4h+3k+10
Distance from line (i) =
6+9
h—12k + 26|
Distance from line (ii) =
254144

. Fh+24k—50
Distance from line (iii) =
4 24*

Since, the point (k k) is equidistant from lines (i), (ii)
and (iii).
Mh+3k+10| _ |5h—12k+26) _ [Th+24k—50]
A16+9 J25+144 J49+576
4h+3k+10 h—12k + 2 h+24k—5
N |_E q_F 9

5 13 25

Clearly, ifh=0,k =0, then 2 =263 _,
5 13 25

Ans. (0, 0)

Slope of required lines = =
7

Now, let the equation of required lines be y = _TIx +c.

Then, we have

1
1+=—¢

_ 6452

F z =l=c=
1Y 7
12+(-)
7
Ans. x+7y+615\/§=0

Here, y—0=m(x—1) = y—-mx+m=0

3
Since, the distance from origin is =

3 jo-0+m|
e 1+m*

Ans. «Ex—y—«/i:Oand\Ex+y-\E=0

Then,



1.

Ix+4y+5=0
Aty +5=0

plLA+4y+2=0

A+ 4=-5=0
MNow, distance between the lines3x +4y+5=0and
- 3
Ix+4y+2=0is d, = ==
9+16 5
and distance between the lines 3x +4 y+2=0

-5=2 7
and 3x+4y—-5=0isd,= =— Ans.3:7
5

+16

y—3
x—2

—4
Equation of ABis =— =2x+y-T7=0
2

Now, perpendicular distance from C on AR
2 (=1)+2=7 T

= units
2 41? ¥

1 7 1 7
and ar (AABC) = —x ABx =[-><1.I'2ﬂ>< ] units
2 o \2 5%

23

7
Ans. T units, 7 sq units
5

The perpendicular distance from {11.::2 —b*,0)to the given

cosB [ .2
222 Jat —p* +0-1
a

[ cos @ ]2 sinf Jz
— | ] —
a b
and the perpendicular distance from |{—q.||¢:!2 —b*,0) to the
cosf

line is p, =

(—ofa* —b*)-1

a
[cnsﬁ]z [sinB :
_ ) =

a b
2 12 [z =

{ =% cosﬁ—l][ﬂmsﬁ—l}
a

a

given line is p, =

Now, pyp, =

cos?B sin’@
a b
|—[a=(1 —cos )+ b ms*ﬁ]|b2

a’sin”B+b° cos’@




SUMMARY

*

A straight line is a curve, such that all the paints on the line segment joining any two of it lies on it.

+ The smallest angle 9" made by the line with positive X-axis in anti-clockwise direction, is called angle of inclination
of a line.

+ |f 8 is the angle of inclination of a line |, then tan®@ is called the slope or gradient (m) of the line i.e. m = tan®.

+ LetA(x,, y,)and B(x,, y,) be two given points and @ be the inclination of the line AB with X-axis, then slope of line

Joining two paints is m = tan@ = u.
X2 =%
. ) oy | My =m,
+ Let m, and m, be the slopes of two lines, then angle between these lines 8 = tan o |
+mm,
(i) If m, = m,, then two lines are parallel. (i) If m, - m, = -1, then two lines are perpendicular.

Three points A B and C are collinear, if slope of AB =slope of BC.
Equation of horizontal lineis y =agor y =-a.
Equation of vertical lineis x = b orx == b.
Equation of line in point slope form is y — y, = mix = x,).
Y2 =¥

+ Equation of line in two point form is y — v, = P (x =x,)
2 1

* # # »

+ Equation of line in slope intercept form is y = mx +¢.

+ Equation of line in intercept form isg + % =1

+ Equation of line in normal form is xcoso + ysino =p,
+ The distance of a point from a line is the length of perpendicular drawn from the point to the line.
| Ax, + By, +C|

..JA"' +B*

+ lety =mx +c,and y = mx + ¢, betwolines, the distance between two parallel lines s given byd =

Letl: Ax + By + C =0, then distance of P(x,, y,) from this lineisd =
lc, =c; |

,,ﬁ+m2'
|C|-Cz|
JA +8

and if two parallel lines are Ax + By + C, =0 and Ax + By + C, =0, then distance d =

+ |f the equation of line is Ax + By + C =0, then
(i) parallel equation of line is Ax + By + k =0. (i) perpendicular equation of line is Bx — Ay + k =0.



CHAPTER
PRACTICE

OBJECTIVE TYPE QUESTIONS

L

The distance between the points (6, — 4) and (3, 0)
is
(a) 7 units

(c) ¥25 units

The coordinates of a point which divides the
line segment joining A (1, — 3) and B (- 3,9)
internally in the ratio 1: 3, are given by

()(- %61)8 ® ((:60) 30
o(F7 o(T 5

(b) 25 units
(d) 5 units

Area of triangle whose vertices are (x,, y,),

(x2v }’z) and (x3v )'3)' iS
(@ x, (y2=ys) + x2 (y3=y1) + x3(yy = ya) |
(D) [ x; (yy =¥3) + X, (0 = ya) + X3 (yy =y2) |

(C)%“’n (Y2 =ya)+ X2 (y3 =y1) + x3 (0 = y2)|
(d)';‘lxn (2 =ya)+ % (yy =ya) + X3 (y, = y,)|

The angle between the X-axis and the line
joining the points (4, — 2) and (5, - 3) is
(a) 45° (b) 135° (c) 90° (d) 180°

A line passes through (x,, y,) and (h, k). If slope

of the line is m, then
(@)y,=k=m(h-x,)
(c) h=x,=m(y, = k)

)k =y, =m (h=x,)
(d)h = x, =m (k=y)

Suppose a line L make x-intercept a and

y-intercept b on the axes. Then, the equation of

the line L is

@Z+L=1 mI-L=1©L-Z=1 @ax+by=1
a b a b b a

The equation of the line which have slope -2
and cuts-off an intercept -6 on X-axis, is

(a) 2x=-y+12=0 (b)2x+y+12=0
(c)=2x+y+12=0 (d)2x+y=-12=0

Ifthelinesx +g=0,y-2=0and3x+2y+5=0
are concurrent, then the value of g will be
(a)1 (b) 2 (c)3 (d)5

A point moves such that its distance from the
point (4, 0) is half that of its distance from the line
x =16. The locus of the point is [NCERT Exemplar]

(a)3x? + 4y =192
(b) 4x? + 3y” =192
(c)x* + y? =192

(d) None of the above

SHORT ANSWER Type | Questions

10.

12.

Without using Pythagoras theorem, show that
the points A(L2), B(1,5) and C(5,2) are the
vertices of a right angled triangle.

Prove that the line joining the mid-points of the
two sides of a triangle is parallel to the third
side.

If points (a,0), (0, b) and (x, y) are collinear using

the concept of slope. Prove that £+% =1
a

SHORT ANSWER Type Il Questions

13

14.

15.

16.

17.

18.

19.

20.

A quadrilateral has the vertices at the points
(4,1), (1, 7(-6,0) and (-1,—9). Show that the
mid-points of the sides of this quadrilateral are
the vertices of a parallelogram.

Prove that the points A(2,3), B(6,7), C(6,9) and
D(2,5) are the vertices of a rectangle.

Prove that A(4,3), B(6,4), C(5,6) and D(3,5) are
the angular points of a square.

Find the equations of the bisectors of the angles
between the coordinate axes.

If A(2,0), B(0,2) and C(0,7) are three vertices
taken in order of an isosceles trapezium ABCD
in which AB||DC. Find the coordinates of D.

Find the equation of a line which is
perpendicular to the line joining the points
(4, 2) and (3, 5) and cuts-off an intercept of
length 3 on Y-axis.

Find the equation of a line which divides the
join of (1, 0) and (3, 0) in the ratio 2: 1 and
perpendicular to it.

Find the equation of the right bisector of the
line segment joining the points A(1,0) and B(2,3).



LONG ANSWER Type Questions

21. Using the concept of slope, prove that medians
of an equilateral triangle are perpendicular to
the corresponding sides.

22. One side of a square makes an angle o with
X-axis and one vertex of the square is at the
origin. Prove that the equations of its diagonals
are x(sino +cosa) = y(coso—sino) and
x(cosu—sina)+ y(sina + coso)=a, where a is the
length of the side of the square.

23. Find the equation of the line through the point
A(2,3) and making an angle of 45° with the
X-axis. Also, determine the length of intercept
on it between A and the line x+ y+1=0.

24. Find the distance of the point (2, 3) from the line

2x—-3y+9 =0 measured along a line x— y+1=0.

25. Find the distance of the point (2, 5) from the
line 3x+ y+4=0 measured parallel to the line

3x—-4y+8=0.
26. The line £+§ =1 moves in such a way that
a
lz*'l = l where ¢ is a constant. Find the locus
at b f

of the foot of the perpendicular from the origin
on the given line,

27. Find the equation of the straight line passing
through the origin and bisecting the portion of
the line ax + by + ¢ = 0 intercepted between the
coordinate axes.

28. Find the value of m for which the lines
mx +(2m+ 3) y+m+6=0 and
(2Zm+1)x +(m-1) y+m—-9=0 intersect at a point on
Y-axis.

29. Three sides AB, BC and CA of a AABC are
Sx-3y+2=0,x-3y-2=0 andx+y-6=0,
respectively. Find the equation of the altitude
through the vertex A

30. Find the image of the point (-8,12) with respect
to the line mirror 4x+7y+13 =0.
31. Astraight line L is perpendicular to the line

Sx—y =1 The area of the triangle formed by the
line L and the coordinate axes is 5 sq units. Find

the equation of the line L.

32. The sides AB and ACof a AABC are2x+3y=29
and x+2y =16, respectively. If the mid-point of
BCis (5, 6), then find the equation of BC.

33. The vertices of a triangle are A(10,4), B(-4,9)
and C(-2,-1). Find the equations of its altitude.
Also, find the orthocentre.

CASE BASED Questions

34. Population vs Year graph given below.

T 102 T (2010, P)
£
8
§§ " B (1995, 97)
92
gg{_, 1 (1985, 92)

o
]

O 1985 1990 1995 2000 2005 2010
Years —+

Based on the above information answer the
following questions.
(i) The slope of line ABis

(@2 B! ©3 @3

(ii) The equation of line ABis
(a) x + 2y =1791
(b) x =2y =1801
(c)x~2y=1791
(dyx -2y +1801=0

(iii) The population (in crores) in year 2010 is
(a) 104.5 (b) 119.5
{c) 109.5 (d) None of these

{iv) The equation of line perpendicular to line AB
and passing through (1995, 97) is
(a) 2x = y = 4087 (b) 2x + y = 4087
(c) 2x + y =1801 {(d) None of these

(v) In which year the population becomes 110 crore
is
(a) 2020
(c) 2021

(b) 2019
(d) 2022

35. Three girls, Rani, Mansi, Sneha are talking to
each other while maintaining a social distance

due to covid-19. They are standing on vertices
of a triangle, whose coordinates are given.

Rani (2, =2)

Mansi (1, 1) Sneha (=1, 0)



Based on the above information answer the

following questions.

(i) The equation of lines formed by Rani and Mansi
is

(a)3x=y =4 (b)3x+y=4
(edx-3y=4 (djx+3y=4
(ii) Slope of equation of line formed by Rani and
Sneha is
2 -3 -2 1
(a) 3 (b) = (<) =3 (d) 3
{iii) The equation of median of lines through Rani is
(a)S5x+4y=2 (b)5x =4y =2
(c)dx =5y =1 (d) Mone of these
{iv) The equation of altitude through Mansi is
(a)3x =2y =1 (B)2x + 3y =5
(ehx+2y=3 (d) Mone of these

(v) The equation of line passing through the Rani
and parallel to line formed by Mansi and Sneha
is
(a)x -2y =4
(e)x -2y =86

(B)x+ 2y =6
(d)2x + y=4

36. Consider the AABC with vertices A(L 4), B(2, - 3)

and C(- 1, — 2) as shown in the given figure. AD is
the median and AM is the altitude through A
Al1, 4)

]

%/ m]

B(z,-3) C-1,-23

Based on the above information answer the
following questions.
(i) Find the distance between A and C.

(a) 40 units {b) 453 units
() 41 units (d) /29 units
(ii) Find the slope of BC.
4 1 3 3
(3)-5 (b)'§ (c)"i (d)‘z

(iii) Find the equation of median through A.
(a)x=13y +9=0 (b)x+13y=-9=0
(c)13x -y =9=0 (d)2x =13y +9=0

(iv) Find the equation of the altitude through A.
(a)3x=y +1=0 b)x+2y=-3=0
(c)x=3y +2=0 (d)3x+2y=-2=0

(v) Find the equation of right bisector of side BC.
(aA)x+3y-3=0 (b)x-3y+3=0
(c)3x=y=4=0 (d)3x+y=2=0

| HINTS & ANSWERS |

1. (d) The distance between the points (6, — 4) and (3, 0)

= ..,'r;e— 3P +(—4-0)

= J(3)% +(4)*
= /25 = 5 units

2. (b) The coordinates of the point which divides the line

segment joining A (1, — 3)and B(— 3, 9) internally in the
ratio 1: 3, are given by
=1-{—3}+3-1 =0
1+3
1-94 3-(—
210439
1+3

x

and

3. (c) Area of the triangle, whose vertices are (x,, ¥, ),

(x4, yo)and (xg, ys)is
1
E|f: (¥:— w)+x(ys—w)+ 2 (3 -yl

4. (b) Given,(x,, y,)=(4, —2)and (x,, y,)=(5 —3)

Slope of line mNA—N _—3+2

X, — X, 5—4
-1
tanf = —
1
=5 tanf=—1
L tanf = — tan 45° ("1 = tan 457)
= tan® = tan (180° — 45°)
[ tan (180° — @) = — tan @)
= tan#f = tan 135%
= B =135"
_ Y:— W
5. (b) We know that, m = —=—L
Xy — Xy
l'l’t;—k_‘lbF1
h—1x,
= k—y, =mh—x,)

6. (a) By intercept form, we get

x
— =1

-

= |

a

. (b) Given, slope (m) = -2

and intercept on X-axis is —6

y=-2Ax+6) = y=-2x-12

= 2x+y+12=0
. (c) The intersection point of y — 2=0and

3x+2y+5=0is(—3 2).

Since the lines are concurrent, therefore (- 3, 2) lie on

x+q=0

= -3+q=0=4q=3



10.

1.

12.

13.

(a) Let (h k) be the coordinates of the moving point.
Then, we have

1| h—16
,f'[h—qf +k* =5{ﬁ]

1
= {h—4}2+k2=;{h—16}2

4(h* —8h+16+ k*) = b’ —32h + 256
or 3h* + 4k* =192
Hence, the required locus is given by 3x? +4 y2 =192
Slope of AB = Not defined

-3
Slope of BC = ry and slope of AC =10

.+ AB is parallel to Y -axis and AC is parallel to X-axis.
Thus £ A =90°

[+ angle between X-axis and Y-axis is 907]
Let A(x,. ;) B(x., y.)and C(x4, y,) are the vertices of

AARC. Also, let D, E and F are the mid-points of sides
AR, BC and CA, respectively.

Then, coordinates of D = [% %]

Coordinates of E = [u w—h)
2 2

and coordinate of F = [“—xs u]
2 2

Now, show that slope of DF = slope of BC,
slope of DE = slope of AC

and slope of EF = slope of AR
Let the given points are A(a, 0), B(0, b) and C(x, y).
MNow, we have
Slope of AB = Slope of BC
=3 i = Y- b
—a x
= ay+bx=ab

Let ABCD be the given quadrilateral.

= xb=—ay+ab

Di=1,=9) (] C(=6,0)
H F
B(1,7)
asny  F

14.

15.

16.

Also, let E, F, G and H are the mid-points of sides AR,
BC, CD and DA, respectively.

Mow, find the coordinates of E, F, G and H, and then
show that slope of EF = slope of GH and slope of FG
= slope of EH.

Prove that

D(2.5) C(6,9)

Al23) BI6,7)

(1) Slope of AB = Slope of DC
(ii} Slope of AD = Slope of BC
and  (iii) Slope of AB x Slope of BC = -1
Prove that
(i) Slope of AB = Slope of DC
(ii) Slope of AD = Slope of BC
(iii) Slope of AC x Slope of BD = —1
(iv) Slope of AB x Slope of BC =—1
Bisectors of the angles between the coordinate axes,

passes through origin and makes an angle of 45° or 135°
with positive direction of X-axis.

Ans. x+ y=0
Given, ABCD is an isosceles trapezium and AB|| DC.
We have, AD = BC and Slope of AB = Slope of DC

Dix, ¥} C{0, 7)

A2, 0)
Let the coordinates of D be (x, y)
Then, we have x* —4x+y* =21and x + y =7

B(0, 2)

On solving these two equations, we get
(x, ¥)=(25) or (7,0)
Slope of line joining the points (4, 2) and (3, 5) is -3

. Slope of line perpendicular to it is l
3

= The perpendicular line cuts-off an intercept of length
3 on Y-axis.

1
~ Equation of the line is y = Er +3

= x=3y+9=0



19. Slope of perpendicular line =

20.

21

-1
Slope of AB

Perpendicular ling

B(3. O)

= _T1= Mot defined

== Perpendicular line is parallel to ¥-axis.
- The coordinates of C are [1, ﬂ)
3

.~ Equation of the perpendicular line is x = i
3

Le. Jx=T.

Mid-point of AB = [3, 5]

22
Slope of right bisector = . T |
Slope of AB 3
Equation of right bisector is given by
y—E=_—l[.\: —i] = x+3y—-6=0
2 3 2

Let ABC be an equilateral triangle of side 2a.

For sake of convenience, consider BC along X-axis such
that mid-point of BC be the origin. Then, the
coordinates of B and C are (—a, 0) and (a, 0).

Let the coordinate of A be (e, Bl

Since, ABC is an equilateral triangle.

Y
Alee, B)=(0, B)
E, D
X
Bi-a0 O C (a,0)
AB= AC = BC

= AB=AC = AB*=AC’=a=0

Also, AR* = BC? = o' +p* =(2a)" = P*=3d"
= B=i£ﬂ
Thus, the coordinates of A are (0, :t-.Eal Consider A on

positive ¥-axis, i.e. consider the coordinates of A as
(o, q.Ea}. Now, let D and E are the mid-points of sides AC

and AR, respectively.
_ a
Then, coordinates of D= | =, —

2 2
and coordinates of E = [i @]
2 2

22,

23.

Now, prove that

(ii) Slope of BD = Slope of AC = -1

(iii) Slope of CE x Slope of AB= -1

Let OABC be the given square, such that OA = a and
LAOX = o

Now, draw AD L OX.

Y1 B
Ce..
li _':A
X 3] EIJ X

¥
o oD
In AODA, costt=—=—
0A a

= (D =acoso mldsinﬂ:%:ﬂzb&[):amnﬂ

Thus, the coordinates of A are (acoso, asino)
Clearly, the diagonal OB makes an angle I awith
4

positive X-axis and passes through (0, 0).
So, the equation of OB is given by

y—ﬂ=m[;+ u](x —0)

1+ tanc cos 0 + sinot
s — Sy — - X

= -
1 — tano cos0l —sindt
= yleos o — sing) = (cos o + sind)x
Now, as OB L AC
-1
s Slope of AC =

-1
oy af 08 tan [E + |1]

Now, the equation of diagonal AC, having slope
—1

T
tan | —+ 0
(4 )

by (y —asin) =

and passes through (acos o, asinct) is given

-1
T
tan{—+ x)
4
=5 x(cost —sinot) + p(cosot +sind) =a

Equation of line, passing through A{ 2 3) and making an
angle of 45° with X-axis, is given by

(x —acos)

3 x=y+1=0
A2, 3)
2 3
i=y+1=0

y—3=tand5%(x - 2) = x—y+1=0
Let it intersect the line x + y +1 at point D.



24.

25.

26.

27.

Then, solving these equations, we get D(—1, 0)
Now, length of intercept between A and the line
X+ y+l=0=lengthofAD=3J§.

Let the given point be A(2, 3), which lie on the line
x—y+1=0.

A2, 3) 2%=3y+9=0

x¢+1=0
Let x — y +1 =0 intersect 2x — 3y + 9 =0at point B.
Then, required distance = length of AB= 4~/§ units
Equation of the line parallel to3x —4y + 8 =0 s given
by3x—-4y+k=0

Now, required parallel line should pass through (2, 3).

We have, 3}2)-4(5)+k=0=2k=20-6=14

Thus, distance of the point (2, 5) from the line

3x + y +4 =0 will be measured along the line
3x—4y+14 =0

Now, solving3x + y +4=0and3x -4y +14=0,

we get x=—2andy=2

Thus, the coordinates of B are (-2, 2).

Hence, required distance = length of AB = 5 units.

Let P(h, k) be the foot of perpendicular from the origin
to the line. Then, OF = Distance if origin from the line

1

= Jh= 0] +(k—0) = e = 4k =
ll 1
—_— —
a b ¢

= i +k? =4[
On squaring both sides, we get
b +k* =c*

Thus, the locus of the foot of the perpendicular from the
origin is x* +k*=c*.

Clearly, the line ax+by+¢ =0 intersect X-axis at

28.

30.

A [‘—‘.o) and B(Q i}
a b
Mid-point of ABis C (;c_’;c_}
2a 2b

Now, the equation of line OC is given by

Nalo. %)

=)
(29
0 N\
ax+by+c=0
—c/2b

y—0= (x—0) =ax—by=0

—c/2a

Line (i) intersect Y-axis at (0. ;m +:] and line (i1)
+

intersect Y-axis at (O.—M].
m-1

Now, for lines to be intersect at a point on Y-axis.
A m+6 b=l m-9 S m+6 m-9
Zm+3 m-—1 2m+3 m-1
=% m’ —m+6m—6=2m" +3m—18m—27
= m* +5m—6=2m* —15m—27

= m*—20m-21=0 = m=-1,21
Let AD L BC. Then, slope of AD=—————=——"=-3
Slope of BC (_1_ ]
3

Now, let the solve the equation of AB and AC, to get the
coordinates of vertex A. This will give A(24).

Now, the equation of AD is given by
(y—4)=—3(x-2) = 3x+y—10=0
Let the image of the point (-8,12)
P(—8,12) be Q(o, B). Then, i
(a) Mid-point of PQ lie on i
4x+Ty+13=0 h
(b} Slope of PQ x Slape of ax+7y+13=0
(dx+Ty+13=0)=—1 i
Mow, (a)

-8+ 12+f
4 T +7 T +13=0

= 4o+ 7f+78=0

e, B)

i)

(b) Hx[;—‘] =1 = Tou—4B+104=0 i)

m+8
On solving Egs. (i) and (ii), we get t=—16 and fi=-2
Thus, the image of point (—8,12) is(—16.—2) .



31

32.

33.

Slope of line Lm——~ o Z!
Slopeof 5x—y=1 5
Let line L intersect X-axis at A(a,0) and Y-axis at B(0, b).

Then, area of AOAB= l—nb
2

¥
B0, &)
Ala,0)
X5 X
¥
= l.r::!:r=5 = ab=10sq units . A1)
2
Also, slope of line L=—> = Z2=_1 52 )
a a 5 5

On solving Eqgs. (i), (ii) we get
ﬂ=5\"5, .EI=JE or ﬂ=—5~j§, b=—'\l‘5
Now, the equation of line L is
x . ¥ x ¥
5_\1'3+E=1 or ?\EJF—_JE=1
= x+5y—5-J;=ﬂ or x+5y+5~.ﬁ=ﬂ

Let the coordinates of B and C are (x,, v, ) and { x,, v;),
respectively. Then, we have

2x, +3y, =29 i)
Xy +2y, =16 - i)
07X 05 = x +x,=10 (i)
2
and WT}&:ﬁ = y+y,=12 . Aiv)
Byl DB eerd

On substituting the values of x, and y, from Eqs. (iii)

and (iv) in Eq. (ii), we get (10=x, ) +2(12—y, )=16
= 10—x,+24-2y, =16 = x,+2y, =18 .(v)
Now, solving Egs. (i) and (v), we get
x,=4and y, =7 = B(x,,y,)=B(47)
Now, the equation of BC is given by

6—=7
—T=—(x-4)
y 5—4(

= x+y-11=0
-1 -1 1
Slope of AD = —————— = —=—
Slopeof BC -5 5
Slope of BE = —— =L

Slope of AC s

-1 14
Slope of AD 5
Equation of AD is given by

A0, 4)

and slope of CF =

B-4,9) D (Cp-2-1)

{y—d}:%{x—lﬂ} = x—5y+10=0 D)
Equation of BE is given by
12
{y—‘)}l:—?{xhﬂ = 12x+5y+3=0 (1)

and equation of CF is given by
(y+1)=2(x+2) = 14x—-5y+23=0 .. (iii)
5

Now to find the orthocentre, let us solve any two
equations.

3. (i) (c) Slope of ABs————=—==

1995 -1985 10 2
{ii) (b) Equation of line AB is
¥ =92 =];(x —1985)

2y =184 = x — 1985
x =2y =1801
(iii) (a) Let the population in year 2010 is P.
Sinee, A, B, C are collinear
~Slope of AB = slope of BC
97 =92 ~ FP-97
1995 —1985 2010 —1995

1 P-97
= —_—=—
2 15
P =97 + 75 =105 crore
{iv) (b) Equation of line perpendicular to AB passing through
(1995, 97).

. Slope of AB =1E

-1

Slope of line perpendicular to AB= s Rkt
2
~.Equation of required line is
y =97 == 2(x —1995)
= y=97 = - 2x + 3990

= 2x + y = 4087
(v) (c) Equation of line AB is
x -2y =1801
Putting y =110
x =1801 + 220
=> x=2021

~. Population becomes 110 crore in 2021.



35. Let the point on Rani, Mansi and Sneha stand on a
vertices of triangle be A, B, C

" A(2 - 2). B(1.1), C(-1,0)

A(2,-2)

B(1,1) D (0, 1/2) C(=1,0)
(i) (b) The equation of line ABis
2-1
= (x-1)

A [
x 2

y-1=-3x+3

= 3x+y=4
0+2 2

-1=-2 =3

(ii) (c) Slope of equation of line AC ism =
(iii) (a) Let D be the mid-point of BC.
CoordmatcsofDare[ =2 0+1) [ )

-+ 2
». Equation of ADisy + 2= %—2(:: -2)

-5
+2=—(x-2
y 4( )

4y +8=-5x+10

= Sx+4y=2

(iv) (a) Slope of AC = -Tz
~.Slope of BE =% [+ BE L AC]
Equation of altitude through Bis

y-1 =%(x-l)=: 3x -2y =1

0-1 _1

-I -1 2
Equation of line passing through A and parallel to BC, is

y+ 2=1;(x-2)
2y +4=x-2
= x—=2y=6
36. (i) (a) AC=4f(-1-1) + (- 2—4)° [using distance formula)

=J(- 2)* +(-6)*

=J4+_36=J4_0units
o -2-(-3) -2+3 1
b) Slope of BC = ———— — = """~ =~
(ii) (b) Slope et
(iii) (c) Since D is mid-point of BC
*. Coordinates of D are —2-‘ =3z 2)-(.]..,_.5.]
2 2 2 2
Doy =B
SlopeofAD-l2_=—12=13
- -
2 2
. Equation of the median AD is
y=4=13x-1)
=  13x-y=-9=0
(iv) (a) Since AM is the altitude through A
1 1
~.Slope of AM= = ——=-—=3
%j slope of BC X
3
. Equation of the altitude through A is given by
y—4=3(x-1)
= y—4=3x-3 23x-y+1=0

(v) (c) Equation of the right bisector of BC is a line which
passes through D and having slope is 3.

LA

5
= y+;=3x-%=3x-y-4=0





