; EQUATION OF FAMILY OF LINES PASSING THROUGH THE
INTERSECTION OF TWO LINES

:der two intersecting lines /, and l,givenby/ :Ax+By+C, =0

L:Ax+ By+C,=0 )
LetPbethe intersecting point. Through P we can draw infinitely many lmes All these lines
od the family of straight lines passing through P and the equation of the family of lines -

call
ugh Pis gwell b

+By+C + HAx+B,y+ C =0, where k is an arbitrary scalar called theparameter
for different value of k, we get different straight lines. Any particular member of this famnly is

Cons

btamed for'some particular value of £.

gxample 56 | o
Find the equation of line parallel to the y axis and drawn through the intersection of the lines
x-Ty+5= Oand 3x+y-7=0 | . (March 2015 NCERT)

Solution S

The equation of line through the mtersectlon of lines -
x-Ty+5=0and3x+y—-7=0is
x=Ty+5+k3x+y=-7)=0

ie,(1+3kx+(k—-Ty+5-Tk=0...(1)
" Since line (1) is parallel to y-axis, its y coordinate is zero.
e, k—-7=0 =2k=17 ' .
S(Do>EF+3xTx+(7- 7)y+5 7 x7=0
22x—-44=0
orx=2, is the required equation :
Example 57

Find the equation of the line passing through the intersection of x + y+2 0 and2x+3y 1=0

and passing through the point (1, 1) |
_Solutwu

The equation of the line passing through the intersection of x #+ y + 2 0 and

Ax+3y—1= =0isx+y+2+ik(2x+3y—1)=0

ie, (1+2kx+ (1 +3ky+2-k=0...(3)



Since line (1) passes through (1, 1) we get
A+2D1+(Q+301+2-k=0
4k+4=0

ork=--1

A1) (1 + 2D+ (1 + 3D +2— (=) =0

—x—-2y+3=0
x + 2y —3 =0, is the required equation

e — S ———— Y

' SOLUTIONS TO NCERT TEXT BOOK EXERCISE j

1. Find the equation of the line through the intersection of the hnes 3x + 4y =
- f

e e N e i e Bl LA

x—y+2=0and whose slope is 3.

Solution
The equation of the line through the intersection of lines Sx +dv=7and x—y+ 2=y e

3x+4y—-T+hkx—y+2)=0

G+ix+@-kby-(7-20=0 ... (D
Given slope of (1) 1s 5.

e PN
i.e" i—.i—k).zs

4-k .
3 -k=20-5k

23

4k=23 —=k= a1

35x_7y_(—18)_0
4 4 4

35x — 7y + 18 =0, is the required equation

Sl S S i

104

c‘;‘:

2. Find the equation of the line through the intersection of lines x + 2y — 3 =02
4x —y+ 7 =0 and parallel to 5x +4y-20=0 '
Solution

The equation of the line through the intersection of x + 2y -3 =0 and dx—y+T7=01s

x+2y—3+k(@x—-y+T7)=0
(Q+dkx+QR-ky-3+7k=0
(A+4x+2—-ky—-C-7k)=0..(1)
The line 5x + 4y —20 =0 is parallel to (1)
A _B l+'4k_2—k
A, B2 54

Then



:>4+]6k:::]0'—5k

:>21A" 6
6 _ 2
ﬁ:’t" 7

B

15,12, 19
+ =
= Xt Y 7
or 15x+12y— 7 0is s the required equation

3. - Fmd the equation of the. line through the mtersectlon of lines 2x + 3y — 4 = 0 and

x—5y=1, that has its x-intercept equal to~4
Solutiont '

The equatlon of the line through the intersection of lines 2x + 3y —4 = - 0 and
x=5y-71= 0is . i
x+3y—4+kx-5-7)=0 X
e, @+kx+@-5ky—(4+ 7)) =0 ...... (D

Given x—intercept‘= -4 '

ie.,:9=—4
A
447k _ 4 = 4+7k=-8=4k
2+Kk
o 1k=—12
12

= k=—0 . = |

o2+ 72 )x+[3-5 =l 4+7( i | L
, 11 11 11 R o
10 93 40 ' ~0 . . -
[TRERTRARTIN : R -
ie, 10x+93y+40=0, is s the requnred equation A
4. Find the equation of the line through the intersection of 5x — 3y =
perpendicular to the line 5x—3y—1=0

.Solution A _
The equation of the line through the intersection of lines 5x — 3y — 1 = 0 and

2x+3y—23=0is

=1and 2x+3y—23=0 and



- (5x— 3y— 1) + k(2x + 3y — 23) 0
ile,(5+2kx+ (3 + 3k)y (1+ 23k) 0 (1)
- Since (1) 1s perpendlcular to Sx—3y — 1 —-O i

we get A A, +BB, =0 |

e, 5(5+2K) + (3)(-3 +3k) =0

25+ 10k+9-9%=0

k+34=0 =k=-34 |

() (5 2B+ (3 + 3(—34))y (1+ 23(—34)) 0’
—63x — 105y (—781) 0 T - |

or 63x +/1’(_)5 y—"T781= O, is the required equation |



10.7 Shifting of origin (Translation of axes)
A transformation in which the origin of a coordinate
system is shifted to a new point and the new axes are parallel

to the old axes is known as franslation of axes. The

_coordinate of each point in the plane are changed under a
translation of axis. The geometric properties of the curves
remain unchanged under translation of axes. ,

Let P(x, y) be the coordinate of the point P w.r.z. the
axes OX & OY. : R

Let ‘O’ be the point (4, k) w.r.r. the axes OX & OY.-
Then OL=h, LO'=k,OM=x, PM =y

Shift the originto O' by the translation of axes. Then

the new axes are O’ X’ and o'Y".

YI:
) i . P(x, 7)
P L)
O' 5 1
1 X
k) iM
k
0 L M




Let P(t's y') be the new coordinate of P w.r.1. the origin f .

' = x coordinate of P w.r.r, O’

lNowx
_OM'=LM=0OM-OL=x~h
and y'=y coordinate of Pw.r.t. O
_pM' =PM-M'M=PM - O'L=y—F
Thus ' =x—h and y'=y—k or x=x'+h and y=y +k gives the relation betwezs oid

and new coordinates.

it

et the. equ‘_athn of a curve aﬁcr shlﬁmg ﬁze orxgm
e the new or:gm. ik i

Example 58

Find the new coordinates of the point (3, —4) if the origin is shlﬁ:f:d to (1. 2) bv a ranslation

(NCERT)

Soluiion
Old coordinate (x, ¥) = (3,—4)
New origin (A, k) = (1, 2)
Let the new coordinate be (x', ¥')

o (x'a y') = (x’ )’) - (ha k)
=(3,-4)—-(1,2)
=(B-1,-4-2)=(2,- —6)
. Coordinate of (3, -—4) in the new system is (2,—6).
Example 59 ‘
. Find the transformed equation of the straight line 2x—3y + 5=0, when the origin is shifted to
the point (3, —1) after translation of axes. (NCERT)



Seolution
The new origin (/1. k) = 3,-1)

Let the coordinate (x, ) is changed to (x, ¥')-

Then x=x"+h=2"+3
y=y+k=y-1
Substituting for x and y in the equation
2x—3y+5=0,
 we get 2(x'+3)-3('-1)+5=0
=2x'+6-3y'+3+5=0
= D" =3y '+14=0 -
. The equation in the new system is2x—3y+14= 0
Example 60

Find the transformed equation of x* +)* =1 when the orlgm is shifted to (1, —1)
Solution - :

New origin (A, k) (=1
-~ Let the coordinate (x, y) is changed to ({c', ")
- Then x=x"+h=x"+1 |
y—y'-l-'k—y’—I' |
Substltutmg for x and y in the equation x? + y- =],
we get (x' +1)2+(y =) =1
= (x')* +2x' +1+() ) -2y +1=1

=&)Y+ +2x' -2y +1=0
.. The equation in the new system is
X+yYP+2x—-2p+1=0

B e T —
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Find the new coordinates of the points in each of the followmg cases, ifthe origin is shifted to
the point (=3, —2) by a translation of axes.

(1, 1)

Solution
Old coordinate (x, y) = (1, 1)
New origin (A, k) = (-3, =2)



New coordinate (¥ 1) =(x, ) =(h, )= (1, 1)~ (-3,-2) = 4,3)
i. (0.1) |
jution
& 0ld coordinate x,»=(00,1)
New origin (1, k) = (=3, =2)
New coordinate (', ¥ =(x, )= (k)= (0, 1) - (-3,-2) = (3, 3)

iii. (5.0

Solution
0ld coordinate (x, ¥) = (5,0)

New origin (7, k)= (3,-2)
New coordinate (A y)=(x, »)—(h, k)=(, 0)— (_3 mz) (8,2)

iV ("‘1 s —-2)

" Solution _
~ Old coordinate (x,y)=(-1,-2)

New origin (A, k) = (-3, -2)
New coordmate (2, y) (x »)- (hy k)=(1, —~2) (—3 —2) (2 ())

v. (3,-5)

Solution
" 0ld coordinate (x,y)=(3, —-5)

‘New origin (%, k) = (-3, -2)
New coordinate (x', y)=(x, y)—(h, k)= 3,-5)-(3,-2)= (6 —3)

7. Find what the following equations become when the origin is shifted to_the point (1, 1)

oL :;\“’+xy—3yz——y+2=0 o
Sohmon
Let the coordmate (x, y) is changed to (x y ") when origin (h, k=(,1)
Then x=x"+h=x'+1 S

Ay.-—-'y'-l-k =y +1

SuBstituting for x and y in the equation
2 +xy—3y7—y+2=0,we get
(x"+1) + (' +1)(y +1)—.3(y 1) —(y+l)+2 =0

(x)“+?_x +1+xy +x"+y '+1-3(y")* -6y’ =3-Yy F_1+2=0

i.e., (x) 3(y) +xy' +3x'-6y' =0
~.The equatlon in the new system is x‘—-3y2+w+3x 6y =0



ii. ay—yp-x+y=0
Solution
. New origin (%, k) = (1, 1)
Let the coordinate (x, y) is changed to (x', y')
Then x=x"+h=x"+1 |
y=y'+k= y'+1\

&

Substituting for x and y in the equation
xy—y'—x+ty= Oweget _ ‘
G +DO+ D=+ = +D) + (' +1)=0
- i.e., 3zt'y’-+3c"+y'+1_—()_:')2 -2y 1—x'—1 +y +1=0
XY =) =0 - "
- The equation in the new system is
==
iii. xy—x—y+1=0
Solution |
New origin (4, k)= (1, 1)
Let the coordinate (x, y) is changed to (x ")
Then x=x"+h=x"+1 |

y=y' +k=y"+1.
~ Substituting for x and y in the equation
xy—x—-y+1=0, we get
G+ D=+ D= +D+1=0
Xy +x'+y +1-x'-1-y"-1+1=0
e, xy =0 - | | |
.. The equation in the new system xy = 0



