Q. 4. Find the distance of the point (2, 3) from the liney = 4.
Answer : Given: Point (2,3) and liney =4
To find: The distance of the point (2, 3) from the liney =4

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c =0 is given by,

D lam+bn+c|

JaZ+b?

P(mn)

ax+by+c=0
The equation of the lineisy-4 =0

Herem=2andn=3,a=0sb=1,c=-4

The distance of the point (2, 3) from the line y = 4 is 1 units

Q. 5. Find the distance of the point (4, 2) from the line joining the points (4, 1) and
(2,3)

Answer : Given: Point (4,2) and the line joining the points (4, 1) and (2, 3)
To find: The distance of the point (4,2) from the line joining the points (4, 1) and (2, 3)

Formula used: The equation of the line joining the points (x1,y1) and (x2,y2) is given by



Yo = X=%,
yz'yu x’fx1

Here x1 =4 y1 =1 and x2 =2 y2 =3
y—1 3=1 2

x—4 2—4 -3

¥y— 1l=-K+4
X+y—-5=0

The equation of the line is x+y=a=0

Formula used: We know that the distance between a point P (m,n) and a line ax + by +
c =0 is given by,

D |am+bn+c|

P(m,n)

class24
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The equation of the line is Xty — 5=0
Herem=4andn=2,a=1,b=1,c=-5

ax+by+c=0
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The distance of the point (4,2) from the line joining the points (4, 1) and (2, 3) is ¢ units

Q. 6. Find the length of the perpendicular from the origin to each of the following
lines :

(i) 7x + 24y = 50

(i) 4x+3y=9

(M) x=4

Answer : Given: Point (0,0) and line 7x + 24y = 50

To find: The length of the perpendicular from the origin to the line 7x + 24y = 50

Formula used:

We know that the length of the perpendicular from P (m,n) to the lineax+by+c=0is
given by,

D__Imn+bn+d

\.'.3.2+b:

P(m,n)

>

ax+by+c=0

The given equation of the line is 7x + 24y - 50=0
Herem=0andn=0,a=7,b=24,c=-50

__|7(0)+24(0)-50]

D | - ——rT
\.'7‘"‘"’24"'
__lo+0-s0| _ |-s0] |-s0] 50 5
~ Ja9+576 625 25 25
D=2

The length of perpendicular from the origin to the line 7x + 24y = 50 is 2 units



(ii) Given: Point (0,0) and line 4x + 3y =9
To find: The length of perpendicular from the origin to the line 4x + 3y =9
Formula used:

We know that the length of perpendicular from P (m,n) to the lineax + by +c=0 s
given by,

lam+bn+c|
D=2

JaZ+b?

P(m,n)

>

The given equation of'the lineis 4x + 3y - 9=0

Herem=0andn=0,a=4,b=3,c=-9

ax+by+c=0

|4(0)+3(0)-9|
D= T ——
\-'4‘"4‘3"
|0+0-9| |-9| |-9| 9
5 L O O s O
v16+9 v 25 5 5
9
» B

The length of perpendicular from the origin to the line 4x + 3y =9 is g units
(iii) Given: Point (0,0) and line x =4
To find: The length of perpendicular from the origin to the line x =4

Formula used: We know that the length of perpendicular from (m,n) to the line ax + by
+ ¢ =0 is given by,

D= |lam+bn+c|

\"az+b3



_ |lam+bn+c|

D="Trmw

P(m,n)

. >

ax+by+c=0
The given equation of the line is x - 4=0

Herem=0andn=0,a=1,b=0,c=-4

D= class24
_ IO;:%H= I:;I ==

The length of perpendicular from the origin to the line x = 4 is 4 units

Q. 7. Prove that the product of the lengths of perpendiculars drawn from the
points

A(a? _b?.0) and B(_y/a? b2 .0) to the line %cosﬁ +%sin0=l. is b2

Answer :

Given: Point A (\/aZ —b?.0) - B(—a2 —b2.0) and line %cose +%sin6 =1

To Prove: The product of the lengths of perpendiculars drawn from the points



A( a2 _b2 .0) and B(— /a2 _b2 .0) to the line %cose+%sin9 =1, is b?

Formula used:

We know that the length of the perpendicular from (m,n) to the line ax + by + ¢
= 0 is given by,

lam+bn+c|
D= b

The equation of the line is ’;‘cose + %sine —-1=0

cosB sin@
0,a= =—-c=-1

'class24

At point A, m=

)

coszo sinZ8
bz

At pointB,m=—J/aZ—bZzandn=0,a= °°:a B2y

gy J=_|;=)4L“°(o)- A

mo 3

D=

cos 9

S [
Dz— Jcoszo sin?@ Jcosze sin2@
a2 b2 a2 b2




Product of the lengths of perpendiculars drawn from the points A and B is DX
D2

|c030(w)_1| ICOSQ(W)‘HI B %:e(az—bz)—ll

L2 a
DIXDZ_ cos2@ sinZ8 cos2@ sin2@  cos?@ sin?@
_+_

a2 b2 a2 b2 az b2

(In the numerator we have (x—y) x (x+y) = x?+ y?and sin? 8 + cos?0)

2ox(-b2
cos? @4 L) X(07)

2gxa? 29x(-b2
R X(-b%) :oszeﬂsinzel

—cos® B8-sin? 9|

o a2 a2 = aZ
DIXDZ— cos28 sinZ8 - cos28 sinZ@
a2 b2 a2 b2

cosZ8x(-b2) cos?@ sinZe

—sin® 8

D1xDy= b? x A2—b2- = h?
aZ b2
class24
DlxD2= b?

b2

Product of the length ndiculars drawn from the points A and B is

Q. 8. Find the values of k for which the length of the perpendicular from the point
(4, 1) on the line 3x -4y + k=0 is 2 units

Answer : Given: Point (4,1) , line 3x — 4y + k = 0 and length of perpendicular is 2 units
To find: The values of k
Formula used:

We know that the length of the perpendicular from (m,n) to the lineax + by + c=0is
given by,

_ |am+bn+c|

= e



P(m,n)

>

ax+by+c=0
The equation of the line is 3x —4y + k=0
Herem=4andn=1,a=3,b=-4,c=kand D=2 units
_13(4)-4(1)+k| 2

D="Tme -

- |12-4+K| _ |8+k]| _ |8+k| -9

Vo+16 V25 5

|8 +kl =2x54

class24
8+k=10.0or8
k=10-8ork=-10-8
k=2ork=-18

The values of k are 2 and -18

Q. 9. Show that the length of the perpendicular from the point (7, 0) to the line 5x
+ 12y — 9 = 0 is double the length of perpendicular to it from the point (2, 1)

Answer : Given: Points (7,0) and (2,1) , line 5x + 12y —9=0

To Prove : length of the perpendicular from the point (7, 0) to the line 5x + 12y =9 =0 is
double the length of perpendicular to it from the point (2, 1)



Formula used: We know that the length of the perpendicular from (m,n) to the line ax +
by + ¢ = 0 is given by,

|an1 +bn +c|
- g Y
\/a" +b~
(2.1
(7.0) D:
D‘
L, 6x+12y-9=0 i

Let D1 be the length of perpendicular from the point (7, 0) to the line 5x + 12y -9 =0

The given equation of the line is 5x + 12y —9=0

D=2
Let D2 be the length of perpendicular from the point (2, 1) to the line 5x + 12y -9 =0
The given equation of the line is 5x + 12y —9=0

Here at point (2,19)m=2andn=1,a=5,b=12,c=-9



2)+12(1)-9

V52 4122

. _|1<;»~51:—9|_::-9_13_1
Y25 +144 (169 13
D2 =1
D1=2D2=2

Thus the length of the perpendicular from the point (7, 0) to the line 5x + 12y —9=0is
double the length of perpendicular to it from the point (2, 1)

Q. 10. The points A(2, 3), B(4, -1) and C(-1, 2) are the vertices of AABC. Find the
length of the perpendicular from C on AB and hence find the area of AABC

Answer : Given: paints A(2, 3), B(4, -1) and C(-1, 2) are the vertices of AABC
To find : length of the perpendicular from C on*AB and thearea-of AABC
Formula used:

We know that the length of the perpendicular from (m,n) to the lineax + by +c=0is
given by,

G lam + bn +¢|

2 y )

a“+b”

The equation of the line joining the points (x,y:) and (X,y-) is given by

Y"Y1= X“x1
o= % % X,




C(-1,2)

B
(4.-1)

A
(2,3)
The equation of the line joining the points A(2,3) and B(4,-1) is

Here x1 =2 y1 =3 and x2=4 y»>=-1

y-3 -1-3 -4

s e

-3 4-3 3

y—-3=-2x+4

xry=7=0 A 1/ yclass24
The equation of t mc' 7 =0
The length of perpenc om C(-1, 2) to the line AB

The given equation of the lineis 2x +y -7 =0
Herem=-1andn=2,a=2,b=1,c=-7

D:|2(—1)+1(2)—7|
\l22+12

7
The length of the perpendicular from C on AB is :”_g units.



7
Height of the triangle is —= units

NG

The distance between points A(x1, y1) and B(x2, y2) is given by

_ 2 2
e _\/(Xz -%1) +(¥2-Y1)

Here x1=2 and y1=3 ,x2=4 and y2=-1

AB = \/ (-1-3)’ \/ow( 4y =Ja+16 =420 =245

Base AB = 2./5 units

Area of the tri

Area of the tr:angle ABC = —1— x ABx HEIGHT = :1; 25 % =

Area of the triangle ABC = 7 square units
Q. 11. What are the points on the x-axis whose perpendicular distance from the

_+.._=l
line 3 4 is 4 units?

Answer : Given: perpendicular distance is 4 units and line

§+1:1

3 4
To find : points on the x-axis

Formula used:



We know that the length of the perpendicular from (m,n) to the lineax + by + c =0 is
given by,

¢ b11—c|
\/a:—bz

The equation of the line is 4x + 3y - 12=0

Any point on the x-axis is given by (x,0)

Here m=xandn=0,a=4,b =3, c=-12 and D=4 units

_ [4(x)+3(0)-12)

=4

|4x-12| =4 x 5 =20
4x-12=200r4x-12=-20
4x =20+ 12 0r4x=-20 + 12
4x =32 0or4x =-8
x=32/4=8orx=(-8)4=-2

(8,0) and (2,0)are the points on the x-axis whose perpendicular distance from the line is
4 units

Q. 12. Find all the points on the line x + y = 4 that lie at a unit distance from the
line 4x+3y=10.

Answer : Given: points lie on the line x + y = 4 , perpendicular distance = 1 units

To find : pointsonthelinex+y=4



Formula used: We know that the distance between a point (m,n) and aline ax + by + ¢
= 0 is given by,

_jmn+bn+q
d%2+b2

x+y=4
X,4 - x)

-
4x+3y=10 -~
The equation of the line is 4x + 3y — 10 = 0 and D=1 units

Here m= x and n=4 - x (from the equationx+y=4)a=4,b=3,c=-10

P(x)+3(

class24

4

D_|4x+12—3x—10|_|X—2|_Ix—2|_1
- V6+9 25 5

|x—2|=1><5:5



We know that the points lie on the line x +y = 4

y=4-7=-3ory=4-(-3) =7

(7,-3) and (-3,7) are the points on the line x + y = 4 that lie at a unit distance from
4x + 3y = 10.

Q. 13. A vertex of a square is at the origin and its one side lies along the line 3x —
4y -10=0.

Find the area of the square.
Answer : Given: ABCD is a square and equation of BCis 3x -4y -10=0
To find : Area of the square

D C

3x-4y.10=0

A(0.0) 8
Formula used:

We know that the length of perpendicular from (m,n) to the line ax + by + ¢ = 0 is given
by,

am + bn —c|
- Y g}
\/a‘—b‘

The given equation of the line is 3x—-4y—-10=0

Herem=0andn=0,a=3,b=-4,c=-10
The given equation of the line is 3x -4y —-10=0

Herem=0andn=0,a=3,b=-4,c=-10



o 3(0)-4(0)-10|

D:|O“O‘10|=“10|=|‘10|:£=«
Jos16 P25 5 5
D=2

Side of the square=D=2
Area of the square = 2x2 = 4 square units
Area of the square = 4 square units

Q. 14. Find the distance between the parallel lines 4x -3y +5=0and 4x -3y +7 =
0

Answer : Given: parallel lines 4x— 3y + 5=0and 4x— 3y + 7=0
To find : distance between'the parallel lines

Formula used : The distance between the parallel lines ax + by + c =0 and ax + by + d
=0 is,

- |d —c]

fal N b2

D

ax+by+c=0

N

N/

ax+by+d=0

Herea=4,b=-3,c=5,d=7



Dz\/4:_(_3): “J16+9 25

75 2 2

|l

The distance between the parallel lines4x -3y +5=0and4x -3y +7=0is E units

Q. 15. Find the distance between the parallel lines 8x + 15y — 36 =0 and 8x + 15y +
32=0.

Answer : Given: parallel lines 8x + 15y — 36 = 0 and 8x + 15y + 32 = 0.
To find : distance between the parallel lines

Formula used : The distance between the parallel lines ax + by + c =0 and ax + by + d

=0 is,
jd —¢|

D= —

8] 8]

va“~ +b”
ax+by+c=0 .
4

D

N
ax+tby+d=0 7

Herea=8 ,b=15,c=-36 ,d = 32
32-(-36)  [32+36] 68 68
289 17

The distance between the parallel lines 8x + 15y —36 =0 and 8x + 15y + 32 =0 is
4 Units

o

= — =4
Vg2 4152 N64+225

Q. 16. Find the distance between the parallel linesy=mx+candy=mx +d
Answer : Given: parallel inesy=mx+candy=mx +d

To find : distance between the parallel lines



Formula used : The distance between the parallel lines ax + by + c =0 and ax + by + d
=0 is,

i

\,‘a2-+b2

ax+by+c=0

a4

N
ax+by +d=0 7

The parallel inesare mx—-y+c=0and mx—-y + d=0

Herea=m,b=-1,c=c,d=d

~ |d —¢|

i class24

The distance between the parallel linesy=mx+candy=mx+dis
units

Q. 17. Find the distance between the parallel lines p(x +y)=q=0and p(x+y)-r
=0

Answer : Given: parallel lines p(x+y)=q=0and p(x +y) —r=0
To find : distance between the parallel lines p(x +y)-g=0and p(x +y)—-r=0

Formula used : The distance between the parallel lines ax + by + c =0 and ax + by + d
=0 is,

- |d—c|

\Ja2+b2

D



ax+by+c=0

N

N
ax+by+d=0 /

The parallel linesare p(x+y)-q=0and p(x +y)—-r=0
The parallel linesare px+ py-q=0andpx+py—-r=20

Herea=p,b=p,c=-q,d=-

i B

et (2 2

D

The distance betli@@Rth@parallel lines p(x +y) =q=0andp(x+y)-r=0is
ja—1]

P2

Q. 18. Prove that the line 12x — 5y — 3 = 0 is mid-parallel to the lines 12x - Sy + 7 =
0Oand12x-5y-13=0

units

Answer : Given: parallel lines 12x -5y —-3=0,12x -5y +7=0,12x-5y—-13=0

To Prove : line 12x — 5y — 3 = 0 is mid-parallel to the lines 12x — 5y + 7 = 0 and 12x — 5y
-13=0

Formula used : The distance between the parallel lines ax + by + c =0 and ax + by + d
=0 is,

B |d—c|
{a:_b:

The equation of line lis 12x -5y + 7 =0

D

The equation of line mis 12x -5y -3=0



The equation of linenis 12x -5y —-13=0

Let D41 be the distance between the linesland m .

Herea=12 ,b=-5,c=7 ,d=-3
[-3-71 _

o _ |-10| 10 1
8 \/122+(_5)2 144 +25

169 137

==

|

LY

The distance b

arallel Iinecs:lrndgissgtﬂ:[s

Let D, be the d een the lines mand n.
Herea=12b=-5,c¢c=7.d=-3

_F13-(3) _ 1343 |10] 10
2- lel (-3 ]: _-\fl44+25 _-JlﬁQ 13

The distance between the parallel lines mand n is g units

Distance between the parallel lines | and m = Distance between the parallel lines m and
n

Thus the line 12x — 5y — 3 = 0 is mid-parallel to the lines 12x -5y + 7 =0 and 12x — by —
13=0



Q. 19. The perpendicular distance of a line from the origin is 5 units, and its slope
is -1. Find the equation of the line.

Answer :

Given: perpendicular distance from orgin is 5 units, and the slope is -1
To find : the equation of the line

Formula used :

We know that the perpendicular distance from a point (xo,yo) to the line ax + by + c =0 is
given by

D= |ax.+ by +c|
Jd+&
The equation of a straight line is given by y=mx+c where m denotes the slope of the
line.
The equation of the line is mx -y + c =0
Here xo=0andyo=0 ,a=m,b=-y, c=c and D=5 units

_|m|0r—l|0r+c|_ le| -

D= = =
Jm: +1? ‘\(fm: +1 Jm: +1

Slope of the line = m = -1 ,Substituting in the above equation we get,

L

Cc Cc -
JA+1 2
c=5u6

Thus the equation of the straight lineisy=-x+5/f orx+y -5/ =0

Exercise 20l



Q. 1. Find the points of intersection of the lines 4x+3y=5and x=2y - 7.

Answer : Suppose the given two lines intersect at a point P(x1, y1). Then, (x1, y1)
satisfies each of the given equations.

~4x+3y=5

ordx+3y—5=0...(i)

andx=2y-7

orx—2y+7=0...(ii)

Now, we find the point of intersection of eq. (i) and (ii)
Multiply the eq. (ii) by 4, we get

4x — 8y + 28 =0 ...(iii)

On subtracting eq. (iii) from (i), we get

4x -8y +28-4x =3y +5=0

=-11y+33=0

= -11y =-33
33

>y=—=3
11

Putting the value of y in eq. (i), we get
4x+3(3)-5=0

>4x+9-5=0

>4x+4=0

>4x=-4

==

Hence, the point of intersection P(x1, y1) is (-1, 3)

Q. 2. Show that the lines x + 7y = 23 and 5x + 2y = a 16 intersect at the point (2, 3).



Answer : Suppose the given two lines intersect at a point P(2, 3). Then, (2, 3) satisfies
each of the given equations.

So, taking equation x + 7y = 23
Substitutingx=2andy =3

Lhs =x+ 7y

=2+7(3)

=2+21

=23

=RHS

Now, taking equation 5x + 2y = 16
Substitutingx=2andy =3

LHS =5x + 2y
-5+ 200 class24

=10+6

=16
= RHS

In both the equations pair (2, 3) for (x, y) satisfies the given equations, therefore both
lines pass through (2, 3).

Q. 3. Show that the lines 3x -4y +5=0,7x-8y + 5 =0 and 4x + Sy =45 are
concurrent. Also find their point of intersection.

Answer : Given: 3x -4y + 5 =10,
7x—8y+5=0

and 4x + by =45
ordx+5y—-45=0

To show: Given lines are concurrent



The lines aix + b1y + ¢c1 =0, aix + b1y + ¢1 = 0 and aix + b1y + ¢1 = 0 are concurrent if

a; b ¢
a, by, ¢,(=0
az by ¢

We know that,

We have,

at=3,b1=-4,c1=5
a2=7,b2=-8,c2=5

az=4,b2=5,c3=-45

3 -4
=7 -8
4 5

class24

Now, expanding get

= 3[(-8)(-45) - (5)(5)] - (-45) — (4)(5)] + 5[(7)(5) — (4)(-8)]
= 3[360 — 25] + 4[-315 — 20] + 5[35 + 32]

= 3[335] + 4[-335] + 5[67]

= 1005 - 1340 + 335

= 1340 — 1340

=0

So, the given lines are concurrent.

Now, we have to find the point of intersection of the given lines
3x—4y+5=0,

7x—8y+5=0



and4x + b5y —-45=0...(A)

We know that, if three lines are concurrent the point of intersection of two lines lies on
the third line.

So, firstly, we find the point of intersection of two lines
3x—4y+5=0, ...(i)

7x—8y+5=0...(ii)

Multiply the eq. (i) by 2, we get

6x — 8y + 10 = 0 ...(iii)

On subtracting eq. (iii) from (ii), we get
7x—8y+5-6x+8y—-10=0

=>x-5=0

=>x=5

class24

Putting the value
3(5)—4y+5=0

=15-4y+5=0

=220-4y=0
= -4y =-20
>y=5

Thus, the first two lines intersect at the point (5, 5). Puttingx=5andy =5 in eq. (A), we
get

4(5) + 5(5) — 45
=20 + 2545
= 4545

=0



So, point (5, 5) lieson line 4x + 5y —45=0
Hence, the point of intersection is (5, 5)

Q. 4. Find the value of k so that the lines 3x-y-2=0,5x+ky-3=0and 2x +y -
3 = 0 are concurrent.

Answer : Giventhat3x-y-2=0,
bx+ky—-3=0

and 2x + y — 3 = 0 are concurrent
We know that,

The lines aix + b1y + ¢1 =0, aix + b1y + ¢c1 = 0 and aix + b1y + ¢1 = 0 are concurrent if

a; b ¢
a, b, ¢,[=0
a; by ¢

(S

It is given that the given lines are concurrent.

o
|
[a—
|
2

U
A
o
I

o

kK -
1

9

'S

Now, expanding along first row, we get
= 3[(k)(-3) = (-3)(N)] = (DIB)(3) = (-3)(2)] + (-2)[5 - 2k] = 0
= 3[-3k+ 3]+ 1[-156+6]-2[5-2k] =0

=>-9k+9-9-10+4k=0

= -5k-10=0
= -5k =10
=ik =2

Hence, the value of k = -2



Q. 5. Find the image of the point P(1, 2) inthe linex -3y +4=0.
Answer : Let line AB be x— 3y + 4 = 0 and point P be (1, 2)

Let the image of the point P(1, 2) in the line mirror AB be Q(h, k).

Since line AB is a mirror. Then PQ is perpendicularly bisected at R.

Since R is the midpoin

We know that,

class24

X1+X) 1 +¥2
2

Midpoint of a Y1) & (X2, ¥2) =

- A
So, Midpoint of the line joining (1, 2) & (h, k) =ﬂ. 2+k
2 5

Since point R lies on the line AB. So, it will satisfy the equation of ine ABx—-3y+4=0



1+h 2+k

Substituting the x = —— &y = in abthe ove equation, we get
2 2
S -
1+h _3(*+1\)+4=0
2 2

l1+h-6-3k +8
— o

)

=3+h-3k=0
= h-3k=-3...(%)

Also, PQ is perpendicular to AB

We know that, if twi ‘pendicular then the product of their slope is equal to -1

class24

= Slope of AB x

= Slopeof PQ i

Now, we find the slope of line ABi.e.x—-3y+4=0

We know that, the slope of an equation is

m=——
b

and here,a=1&b=-3

1
—om=—-——--=

(=3)

W | =



W

1
3

=58

Now, Equation of line PQ formed by joining the points P(1, 2) and Q(h, k) and having
the slope -3 is

y2 —y1 = m(X2 — X1)

>k-2=(3)h-1)

>k-2=-3h+3

= 3h+k=5...(ii)

Now, we will solve the eq. (i) and (ii) to find the value of h and k

h—3k=-3...()

and 3h+k=5... CIQS$24
From eq. (i), we
h=-3+ 3k
Putting the value of h in eq. (ii), we get
3(-3+3k)+k=5

>-9+9% +k=5

=>-9+10k=5

= 10k=5+9

= 10k =14



Putting the value of k in eq. (i), we get

11—3(ZJ=—3
5

=>5h-21=-3x5

=5h-21=-15
= 5h =-15 + 21
=5h=6

6
=>h=—

5

Q. 6. Find the area of the triangle formed by the lines x+y =6, Xx -3y =2 and 5x -
y+2=0.

Answer : The giv 2
X+y=6...(i) CIUSS 4
x—3y =2 ...(ii)
and 5x-3y+2=0

or bx — 3y = -2 ...(iii)

Let eq. (i), (ii) and (iii) represents the sides AB, BC and AC respectively of AABC

A

X—3y=2



