B  jer the line joining the points P(—4, 1) and Q(0, 5).

Cons!
e coordinates of the midpoint of PQ.

Write th
i
i Find the equation of the line passing through the midpoint of PQ and parallel to the line

3x—4y+2=0. (September 2013)

Jution o : |

50 S X +X, Nt _(—-4+0 1+5

;. Midpoint of PQ = > 2 “\72 2 )7 =2,3)

ii. Equation of the line parallel to the glven line is 3x —4y + K=0.
~K=138

Since it passes through (-2, 3) we get 3(—2) 4(3) +E =4
Equation of the lme is3x—4y+ 18 0
Example 44
i Find the point of 1ntersect10n of the lines 2x +y — 3=0, 3x —y— 2 0

ii. Find the equation of the line passmg through the above point of intersection and parallel to
thelinex +y+1=0. ' (March 2012)

Solution :
i 2t y=3 ; ........ (1)
3x — P = 2 iessenses )
M+@2) - 5x=5 . ~x=1

From (1), we gety =1
". Point of intersection is (1,1)
il Equatlon of the line parallel tox +y +1=0isx +)’ +k=0
‘Since this line passes through (1 1).
wegetl +1+k=0
S E=—2
Equation of the line is x +y —2 =0



Example 45

Find equation of the line perpendicular to the linex—="7y+ 5 = ( and having x - '"tercept3
| (N
Solution CERT
Equation of the perpendlculal line is—7x—y* K=0:
Since it passes through (3, 0) we get—7(3) = 0+K=0. K=21
_ Equation of the required line is =7x -y + 2] =0 or Tx+y—21= 0 _
Example 46 , .y
Find the equation of a line perpendicular to the line x— 2y +3= 0 and passmg through the o,
1. -2). | (NCERT, March 2013
Solution

Equation of a line perpendlcular to the lme
x—=2y+3= 0152x+y+k 0 .....(1)"
Since (1) passes through (1,-2),
we get 2(1) + (-2) + k=0 =k= 0
-. The requ1red line is 2x +y =0
~ Example 47
Consider the stralght line 3x + 4y +8=0 -
i What is the slope of the line which is perpend icular to the given lme‘7
ii. Ifthe perpendicular line passes thlough (2,3), form its equation. :
iii. Find the foot of the perpendlcular drawn from (2,3) to the gwen line. - (March 2011)

Solution s

: : . - Coeﬁi_cient ofx -3
i. Slope of the given line, m = - =
~ CoefTicient of y 4

Slope of the line perpendicular to the
-1 4

iven line= — =
g m 3

ii. Equatlon of'the perpendlcular line
passmg through (2,3) is

y—y,=mEx—x)
3"'i

3y—9=4x-38




per Method (ii)
y)is

Anot
ation of a line perpcndlcuhr to ax + by + ¢ = 0 and passing through (x,.
[ |

The equ
(1-—4\ )—a(y-—\’)—

Hence the equation of the line perpendicularto 3x +4y-+8 = 0 and passing through (2,3) i
4(1\#2) 30} 3)=0 passing gh(2.3)is

The foot of any point on the perpendlcular line to the line 3x + 4y + 8 = 0 is the point of

intersection of the line 3x + 4y + 8 = 0 and its perpendicular.

point of i ntersection is obtained by solving

ii.

The
3x+4y+8=0and
4x -3y + 1=0
—28 =29
Solving, we getx = 55 and y = 25 : ‘
—28 29
. Foot of the perpendlculal ﬁom (2,3)to the line 3x + 4y+ 8=0is ( 25. 25 J

Example 48
Consider the points A(-2, —3) and B(l, 6).

. Find the equation of the line passing through A and B.
ii. Find the equation of the line passing through (2 1) and perpendlcular to AB.

iii. Find the foot of the above perpendlcular to AB. - (June 2008)

Solution
=% _ xX—X

i, Equation of AB is

V2=V - A2
. y-—"3 x—2 yt3 x+2
e g3 T2 9 .3
ory+3= 3(x+2) ory-3x—3=0
The equatlon of a line passmg through (x,
b(x—x)—ay—y) = ‘
. Equation of the line
1(x—2)+3(y-—]) 0 -
x+ 3}1 5=0
m The foot of any point on the per
- ~ ~.Solving—=3x +ty— 3=0 andx+3y— 5=0, we get

_2d 9 .
‘x—-sany5~ , .-

or —3x + y —3 ()
I ) and perpendlcular to ax + by +c=0is
passing through (R and perpendlcular to—3x+y—3=0is

pendicular to line AB is the point of their intersection.



Hence the foot of the perpendicular to AB is (:gg,g)
Example 49
Consider the points A(2, 2) and B(5, 3).
i. Find the slope of the lme through the points A and B.
ii. Find the equation of the line passing through the points A and B,

iii. Find the image of the point (1 2) in the line through A and B. (August 20
Solution i N

CER\,.)

. - 3-
L. - Slope of AB = <t B 5

2 _1
1

ii. Since the slope of line AB is 3 and (2 2) is a pomt on AB

-.Equation of the line ABisy—2 = — (x 2)

ie. »3y—6=x-2 =3y-x-4= Oorx 3y+4= 0

Let P(1, 2) be the given point and Q(A, k) be the image of P wir.t. the line AB,
Let PQ intersect AB at M.

Hence PQ | AB and M is the midpoint of PQ.

P(1,2)

. 1 -
‘Slope of AB = 3 Jrom (i)

-1 =1
.~ Sl = = =
e qf PQ Slope of AB (l) o

3 -

) k-2
- Again slope of PQ = -]-1—1

k-2 - ' |
-Hencewegetth 7 =—3 or3h+k—-5=0....... (1)

- o h+1 k+2) - .-
Coordinate of M = Midpoint of PQ = —2—,—2— » _ :
The equation of the line AB is x — 3y +4=0

-Since M isa point on the line AB
h+1 k+2
t -3 +4=0
we ge > ( > )

h+1-3k—6+8=0
of A =3Kt 3 S iiisinmseonersen 2)

Jrom (ii)




6 7
golving (1) and (2), we get 1= §7k= -

6 7
1ho|mag¢,of'(l 2) w.rt. line AB = (5 5)

10.5 DISTANCE OF A POINT FROM A LINE

Let Ax + By+C =0 be the equation of the line /intersecting Y

. \ . .. P(x,,
x-axis at S and y - axis at R. The x - intercept of the line is ; Ceis 1)

the
_'._C. and y - intercept of the line is —
A B
~. S is the point (;Ag’ 0] and R is the point [0, %) :
Let P(x,, »,) be a point in the xy-plane. Draw PN L RS.

S CY {(=CY(-C |
o st 00 e () T Jroen o)
ey, oy ¢l | c l '
= = g + = Ax; + By, +C Ax, +B +C ............. 1
2|B A AB| |2aB Pt ) 2AB| g4 | (D
e e L '
reao APSR 2 RS PN = 2 AZ BZ 2AB ............. (2)
From (1) and (2) we get,
2 2
‘ZAB“A’C +By,+C| ‘ A% +B? PN

|Ax +By, +C|

VA% +B?

—— .




Example 50

Find the distance of the_point (3, —3) fro:n the line 3x —4y — 26 0 (March 20
Solution ) )
, - _0,|An+3h+q

Distance of the point (x,, y,) from the'line Ax, +By, + C= "5 - AZiBl.

Distance of the point (3, =3) from the line 3x — 4y —26 =.0
_ pe)-43) - 26| | 5|

\/(3)~ +(4)°

Example 351

Find the distance of the line 3x — 4y +2=0
. from the origin. (March 2015)
Solution |

Perpendicular distance from origin to line

_ |c| B 2
A’ +B* \F+( 43 3
ExampleSZ

Consider the line 3x 4y + 2 = (0 and the point (2 -3)
i. Find the distance of the point from the line. ‘ |
ii. Find the image of the point about the line. ' ~ (October 2011)

Solution
3(2)—4(-3)+2

\/3 +(— )

i. Distance of the point (2, —3) from the line 3x — 4y+2=0is

l16+12+2 20
| Hii6 |5 2
ii. LetP(2,-3) be the given point and Q (A, k) be the image of P with respect to the line

3x—4y+2=0
‘ 3
Slope of the given line is I
Slope of PQ = ~22 " -

Slopeof PQ=7377
Since PQ is perpendicular to the glven line, the product of their Slopes 1

B T (a) BTN S
le,4 (h 2) ) . -3k+9=—-4h+8 "o .



Let M be {he midpoint of PQ. |

h+2 k=3
SMis{ 7o 72

M lies on the line 3x —4y + 2=0

h+2 k-3
i.e.,3(T)_4( 7 ]+2 0

6_4k+12+4=0

3h+
3h—4k=— VD ceremmies «..(2)

=14 7 17
golving (1) and (2), we get /1 =* = k= _5_

, —14 17
- The image of(2 —3) with respect to the line 3x —4y +2 = 0is ( 5 s ]

1() 5.1 Distance between two parallel lmes
2Y

* We know that Ax+By+C,=0andAx+By+C,=0 -
are the equations of two parallel lines. : L Ax+By+€=0

LetP(x,,y,) bea point on the line Ax + By + G =0
- Ax,+By, +C, =0 | |

Ax 4+ By, == C, coeerinn (D

Draw PM pérpendlcular to the lme Ax+By+C,=0

A

- PM is the perpendicular distance from P(x;, y,) to

the line Ax + By + C,= 0. : o "Ax+By+C,=0
: : Fig 10.29
PM |Ax, + By, +C2| |—,—C‘_ic_2 7 (1) :
= — = ; rom
JAaZ +B? JA? +B®
' icz —~C I
o PM =
A%+ B?

-But PM is the dlstance between the parallel lines.
The dist betw! he linesAx+By+C, =0and Ax+B C, =01 IC ¢ I
e distance between the lines + By + =0 an X + Y+ =018 .5 5
. VAZ +B?.
Example 53 '

Find the distance between the parallel lmes : ) ‘
3x — 4y +5=0and 3x — 4y =7=0 .. : - (NCERT)



Solution

The given equatlons are 33«—4y+5—,0——'——(l)- and 3x—4y+7=0—+(2)
HereC-SandC—7 A=3,B=-4 '
p-s| Pl __2
= 3

Distance d=—2—_—]— =
JA?+B? _\/'(*3)2 r(-4)F Vo+l6

Example 54

Reduce the equation 3x +4y—-12=0 into intercept form
ii.- Find the distance of the above line from the origin.

Solution .

i

iii. Find the distance of the above line from the line 6x+ 8y —18= 0 (March 2010)
The equation of the line is 3x + 4y —-12= 0
e, 3xt4y=12 JEE
e . 3x 4y 12 x I
Dividing by 12, we get —]5 12 =159t Z 3 =1 wlnch isin mtercept form
9

iil.

| Dlstance of the line 3x + 4y — 12 =0 from the or igin = \/————2— = : .
+BY 3%+42 5

—12=0and 6x+8y—1 8=0are parallel since the ratio of the x-coordmates

‘The lines 3x +4y
is equal to the ratio of the y—coordmates
Let 3x+4y—12= 0 oieiennrnennenns ()
b+ 8y 18 =0 s @)
Multiplying (1) by 2,weget
6x + 8y — 24 = 1) o s e s eane 3) :
Distance between lines (1) and (2) = Distance between lines (2) and (3)

ICa— -C,| - |—24—"18| ¢ | 6

o el E _ 6 _3
m.\/swz ~Jioo 10 s



