Question 1:

Draw a quadrilateral in the Cartesian plane,

(—4, _2). Also, find its area.

whose vertices are (_4=5)=(037}’(5’_5) and

Let ABCD be the given quadrilateral with vertices A(-4.5), B(0,7), C(5,-5) and P(—4.-2).
Then, by plotting A, B, C and D on the Cartesian plane and joining AB, BC, CD and DA, the

given quadrilateral can be drawn as

Y
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i 7 B(U, 7)
(—4,5)A " g
4
3
2
1
xl:-?wa—s M 3 2 10| % 2 3 4 5 8 ?=X
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(—4,-2)D* ~2
)
-4
5 A C(5,—5)
54
v

To find the area of quadrilateral ABCD, we draw one diagonal, say AC.

Accordingly, ar([jIBCD) - ar(AABC) +ar (A4

cD)

We know that the area of a triangles whose vertices are (%21 )5(%2:32) and (%:33)is

1
>l (32=»)+x% (s —2)+x(n -»)l
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Therefore,
ar(A4BC) = %\—4(7+5)+ 0(-5+5)+5(5-7)|

:l|-48+0-10\

ar(AACD) = %\(—4)(—5 +2)+5(-2-5)+(~4)(5+5)

=l\12—35—40|
2

=l\—63[
2

= lx 63
2

63
2

Thus,
ar ((MBCD) = ar(AABC)+ ar (AACD)
= [29 + E}sq. unit
2
[ 58+ 63] ;
= 5q. unit
2
= Es unit
- q. un

Question 2:

The base of an equilateral triangle with side 2a lies along the y-axis such that the midpoint of
the base is at the origin. Find vertices of the triangle.

Let ABC be the given equilateral triangle with side 2a.
Accordingly, AB=BC =CA=2a
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Assume that base BC lies along the x-axis such that the mid-point of BC is at the origin. i.e.,
BO = OC = a, where O is the origin.

Now, it is clear that the coordinates of point ¢(0,a) , while the coordinates of point & (0,-a).
It is known that the line joining a vertex of an equilateral triangle with the mid-point of its

opposite side is perpendicular.
Hence, vertex A lies on the y-axis.

2a 2a

On applying Pythagoras theorem to AAOC , we obtain
AC* =04* +0C?

04 = AC* -0C?
=(2a)" +(a)
=4q* - a°
=3d’

04 =+3a

A(i\/ga,())

Therefore, coordinates of point

(\/ga,O) or

Thus, the vertices of the given equilateral triangle are (0,4), (0,—a) and

(0,a), (0,-a) and (~V34:0).

Question 3:

Find the distance between £(%i-31) and Q(%::3:) when: (i) PQ is parallel to the y-axis, (ii) PQ
is parallel to the x-axis


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

The given points are © (x:31) and Q(%:,32)

()  When PQ is parallel to the y-axis, X =X,

. \/ 2 32
In this case, distance between P and Q ~ (o =x) +(»-»)

Bl = (.Vz g )2
- |—1}2 ~ ‘

(i1)) When PQ is parallel to the x-axis Y1 = )2

_\/ 2 2
In this case, distance between P and Q ~ (. —x) +(3-n)

PO =/(x,~-x)

=‘x2—x1‘

Question 4:
Find a point on the x-axis, which is equidistant from the points (7, 6) and (3, 4).

Let (a, 0) be the point on the X- axis that is equidistance from the points (7, 6) and (3, 4).
Accordingly,

J(7-a) +(6-0) = \[(3-a) +(4-0Y

— 49+ a® —14a+36 =9+ a®> —6a+16

—Jo? —14a+85 =Ja® —6a+25

On squaring on both sides, we obtain

@ —14a+85=a" —6a+25
= —14a+6a=25-85

= —8a =60
60

=Da=—
8
15

—g=—
2

15
=2
Thus, the required point on the x-axis is ( 2 ]
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Question 5:
Find the slope of a line, which passes through the origin, and the mid-point of the segment

joining the points P(0,—4) and B(8,0)

The coordinates of the mid-point of the line segment joining the points
0+8 —4+0 _
- =(4,-2)
P(0,~4) and B(8,0) are ( 2 2 J
It is known that the slope (m) of a non-vertical line passing through the points (x.31) and
m=22" N Xy # X,
(x32) is given by X, =%

Therefore, the slope of the line passing through (0,0) and (4-2) is
-2-0 2 1

4-0 4 2
1

Hence, the required slope of the line is 2

Question 6:

Without using the Pythagoras theorem, show that the points (4.4).(3.5) and (-L-1) are
vertices of a right-angled triangle.

The vertices of the given triangles are A(4.4), B(3,5) anq C(-1.-1).

It is known that the slope (m) of a non-vertical line passing through the points (x:31) and
YoV

m==——_x, #X

(%.:) is given by -
5—

(m)=2"2=-1
Therefore, slope of AB 3-4
—]l—-& ~6 3
(mg):_:__:-
Slope of BC -1-3 -4 2

4+1

(m) =41 =
Slope of CA * 77 441 5

It is observed that 77, =1
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This shows that line segments AB and CA are perpendicular to each other i.e., the given

triangle is right-angled at A(4.4).

Thus, the points (4,4),(3.5) and (=1.-1) are the vertices of a right-angled triangle.

Question 7:
Find the slope of the line, which makes an angle of 30° with the positive direction of y-axis
measured anticlockwise.

If a line makes an angle of 30° with positive direction of the y-axis measured anticlockwise,
then the angle made by the line with the positive direction of the x-axis measured anticlockwise

1s 90°+30°=120°.

- <

(90° + 30°)
X' N = X

o

\line

Thus, the slope of the given line is
tan120°= tan (1 80°— 60")
= —tan 60°
=—V3

Question 8:

Find the value of x for which the points (x.-1),(2.1) and (%5) are collinear.
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If points A(x,~1), B(2.1) and C(4.5) are collinear,
Then, Slope of AB = Slope of BC

l=(=1) 5=1

2—x 4-2
1+1 4
e = —
2

= x=1
Thus, the required value of x =1

Question 9:

Without using distance formula, show that points (=2.-1).(4.0),(3.3) and (-3 2) are
vertices of a parallelogram.

Let points (=2.-1).(4.0).(3.3) and (-3 2) pe respectively denoted by A, B, C and D.

D(-3,2) c(3,3)

A(-2,—1) B(4,0)

~0+1

O+l 1

Slope of AB 4+2 6

2-3 -1

Slope of CD 3-3 -6

1
6
Therefore, Slope of AB = Slope of CD

Hence, AB and CD are parallel to each other.
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Now,

[U8)

-0 3

= ="=3

Slope of BC  3-4 -1

2+1 3

Slope of AD  -3+2 -1

Therefore, Slope of BC = Slope of AD
Hence, BC and AD are parallel to each other.

Therefore, both pairs of opposite side of quadrilateral ABCD are parallel. Hence, ABCD is a
parallelogram.

Thus, points (-2.-1).(4,0).(3.3) and (-3 2) are the vertices of a parallelogram.

Question 10:

Find the angle between the x-axis and the line joining the points (3.-1) and (4-2)

The slope of the line joining the points (3.71) and (4.72) is
m= 21
4-3
=-2+1
=1
Now, the inclination (0) of the line joining the points (3.-1) and (4-2)
tan@ = -1
6 =(90°+45°)
B 1357

is given by

Thus, the angle between the x-axis and the line joining the points (3.71) and (4-2) is 135°.

Question 11:
The slope of a line is double of the slope of another line. If tangent of the angle between them

1
is 3, find the slopes of the lines.
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We know that if 6 is the angle between the lines 4 and ©> with slopes 7 and . then

m, —m,

tanf =

1+ mm,

1

It is given that the tangent of the angle between the two lines is 3 and slope of a line is double
of the slope of another line.

Let m and 2m be the slopes of the given lines

Therefore,
l | 2m-—m l | m—2m
3 |[1+m(2m) 3 |[1+m(2m)
l B m l | -m
3 |1+2m® 3 |1+2m®
l o om l _—m
3 1+2m° or 3 1+2m°
Casel
l _—m
3 142m?
142m* ==3m

2m’ +2m+m+1=0
2m(m+l)+l(m+l):0
(m+l)(2m+l)=0

m=-——
=m=-1or 2

If m =—1, then the slopes of the lines are —1 and —2.
— 1
If 2, then the slopes of the lines are 2 and —1.

Case 11
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1 m

3 1+2m’
2m’ +1=3m
2m’ =3m+1=0

2m* -2m—-m+1=0
2m(m—])—l(m—l)=0
(Zm—l)(m—l)z{)

1
m:
=m=1 or 2

If m =1, then the slopes of the lines are 1 and 2.
1 1
" 2, then the slopes of the lines are 2 and 1.
1 1
Hence, the slopes of the lines are —1 and —2, or "2 and -1, or1and?2,or 2 and 1.

Question 12:
A line passes through (x:31) and (A:k) 1f slope of the line is m , show that K =% = m(h—x)

k-y,
The slope of the line passing through (%:21) and (2:K) is h—x,
It is given that the slope of the line is m

Therefore,
k—y
=m
h—x,
k—y, =m(h—x,)

Hence, k=% = m(h—x) proved.

Question 13:

a b
If three points (7,0).(a.6) and (0:k) lie on a line, show that TI

If three points A(h.0),B(a.b) and C(0:k) fie on a line, then
Slope of AB = Slope of BC
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o>
|
=]
bl
|
o

Q
S|

=
i
o D

=

Q

—a
—ab =(k—b)(a-h)
—ab = ka—kh—ab +bh
ka+bh=kh

On dividing both sides by k4, we obtain

kh kh kh
a b

_+_:1
h &k

Question 14:
Consider the given population and year graph. Find the slope of the line AB and using it, find
what will be the population in the year 2010?

v
A

102 4

]

71 (1995, 97)

b2

Population in Crore

{1985, 92)

\

87

- * = o % ey
0 1985 1990 1995 2000 2005 200

Years

Since line AB passes through points (1985,92) anq B(1995,97) , its slope is
97-92 5
19951985 10
1
T2
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Let ¥ be the population in the year 2010.

Then, according to the given graph, line AB must pass through point C(2010,y)
Therefore, Slope of AB = Slope of BC

1 p-97
2 2010-1995
1 y-97

2 15

15

?zy—%’
y=7.5+97
y=104.5

1
Thus, the slope of line AB is 2, while in the year 2010, the population will be 104.5 crores.
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EXERCISE 10.2

Question 1:
Write the equation for the x and y-axes.

The y-coordinate of every point on the x-axis is 0.
Therefore, the equation of the x-axis is ¥ =0.

The x-coordinate of every point on the y-axis is 0.
Therefore, the equation of the y-axisis x=0.

Question 2:

Find the equation of the line which passes through the point (—43) with slope.

We know that the equation of the line passing through point (%030 ) , whose slope is m, is

(y_yo):m(x_xu)

1
Thus, the equation of the line passing through point (—4.3) , whose slope is 2,

(;»-3):%(“4)

2(y-3)=x+4
2y—6=x+4
x—2y+10=0

Hence the equation is x—2y+10=0

Question 3:

(0.0

Find the equation of the line which passes through with slope m .

We know that the equation of the line passing through point (%0-0) , Wwhose slope is m,

(y_y(}): m(x_xn)

Thus, the equation of the line passing through point (0.0) , whose slope is m , 1s
(y=0)=m(x-0)

y =mx
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Hence the equation is ¥ =mx .

Question 4:

Find the equation of the line which passes through (2' 2\6) and is inclined with the x-axis at
an angle of 75°.

The slope of the line that inclines with the x-axis at an angle of 75° is m = tan 75°
= tan (45°+30°)

_ tan 45° +tan 30°
1 —tan 45°tan 30°)

We know that the equation of the line passing through point (%050 ) , whose slope is m,
(y_}"(}): m(x_xn)

Thus, if a line passes through (2’ 2\6) and inclines with the x-axis at an angle of 75°, then the
equation of the line is given as

(J 2\/— 3-1-]( _2)

(y—2\/§)(\/§ l)=(\/_+l)(x 2)
{5 1)- 255 1) (5 +1)-2( 1)
#(V3+1)-y(VB3-1)=23+2-6+243
}=

)
#(V3+1)-y(V3-1)=43-4
(B (1) =46
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(V3+1)x-(V3-1)y=4(\3-1)

Hence the equation is

Question 5:
Find the equation of the line which intersects the x-axis at a distance of 3 units to the left of
origin with slope 2.

It is known that if a line with slope m makes x-intercept ¢, then the equation of the time is
given as ¥ = m(x—d)
For the line intersecting the x-axis at a distance of 3 units to the left of the origin, d =-3.

The slope of the line is given as m =-2

Thus, the required equation of the given line is
y=-2[x~(-3)]
y=-2x-6

2x+y+6=0

Hence the equation is 2x+y+6=0

Question 6:
Find the equation of the line which intersects the y-axis at a distance of 2 units above the origin

and makes an angle of 30° with the positive direction of the x-axis.

It is known that if a line with slope m makes y-intercept c, then the equation of the line is
given as y =mx+c

mztan?;()"zL

Here, ¢=2 and NE)
Thus, the required equations of the given line is

y:—l—x+2

V3
_x+2\/§
3

ﬁy:x+2\/§
x—\/gy+2\f§=0

Y
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Hence, the equation of the line is X — J3y+243=0

Question 7:

Find the slope of the line, which makes an angle of 30° with the positive direction of y-axis
measured anticlockwise.

It is known that the equation of the line passes through points (%i:21) and (%:32) is

Vo=V
J=W = ﬁ(x_xl )

Therefore, the equation of the line passing through the points (=L1) and (2-4) js

(y=1)= 5= (x+1)

Iy—-3=-—08%-3
S5x+3v+2=0

Hence, the equation of the line is Sx+3y+2=0

Question 8:
Find the equation of the line which is at a perpendicular distance of 5 units from the origin and

the angle made by the perpendicular with the positive x-axis is 30°.

If p is the length of the normal from the origin to a line and @ is the angle made by the normal
with the positive direction of the x-axis, then the equation of the line given by

XCOS®+ ysin@=p
Here, » =35 units and @ =30°

Thus, the required equation of the given line is
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xcos30°+ ysin30°=5

x.£+y.l=5
2 2
Px+y-10=0

Hence, the equation of the line is V3x+y-10=0

Question 9:

The vertices of APOR are P(2.1).0(-2.3) and R(4.5) Find equation of the median through
the vertex R.

It is given that the vertices of APOR are I (2.1),0(-2.3) and R(4:5). Let RL be the median
through vertex R.

Accordingly, L be the mid-point of PQ.

2-2 |+3j=(0’2)

]

By mid-point formula, the coordinates of point L are given by ( 2

Therefore, the equation of the line passing through points (4.5) and (0.2) js

2-3
=~

y—§ :_—3(:{—4)
-4

4(y-5)=3(x—4)

4y—-20=3x-12
3x—4y+8=0

y-3

Thus, the equation of the median through vertex R is 3x—4y+8=0,

Question 10:

Find the equation of the line passing through (-3.5) and perpendicular to the line through the
points (2.5) and (-3:6).

The slope of the line joining the points (2.5) and (=3.6) is "'~ -
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We know that two non-vertical lines are perpendicular to each other if and only if their slopes
are negative reciprocals of each other.

Therefore, slope of the line perpendicular to the line through the points (2.5) and (-3:6) is
1 1

———— =5
e
5
Now, the equation of the line passing through point (-3,5) , whose slope is 5, is
(y—5)=5(x+3)

y=5=5x+15
S5x-y+20=0

Hence, the equation of the line is 5x—y+20=0

Question 11:

A line perpendicular to the line segment joining the points (1,0) and (2:3) divides it in the
ratio 1: 7. Find the equation of the line.

According to the section formula, the coordinates of the point that divides the line segment

joining the points (1.0) and (2.3) in the ratio 1:n is given by

[n(1)+1(2) n(0)+1(3)]:(31+2 3 ]

l+n  ~ l4n n+l'n+l

=3

[\

The slope of the line joining the points (1.0) and (23) is ™ 24
We know that two non-vertical lines are perpendicular to each other if and only if their slopes
are negative reciprocals of each other.

Therefore, slope of the line that is perpendicular to the line joining the points (1,0) and (2:3)
1 1

1S m 3

n+2 3

1
Now the equation of the line passing through ( n+l’n+ J and whose slope is 3, given by
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()
3[(n+1)y-3]=—[x(n+1)—(n-2)]

3(n+1)y-9=—(n+1)x+n+2

(14n)x+3(1+n)y=n+l11

Hence, the equation of the line is (I+n)x+3(1+n)y=n+11

Question 12:
Find the equation of a line that cuts off equal intercepts on the coordinate axes and passes

through the points (2.3),

The equation of the line in the intercept form is

X,y
2o (1
P (1)

Here, a and b are the intercepts on x and y axes respectively.

It is given that the line cuts off equal intercepts on both the axes. This means that a=b.
Accordingly, equation (1) reduces to

xX+y=a “{2]

Since the given line passes through point (2,3) , equation (2) reduces to

2+3=a

a=>5

On substituting the value of @ in equation (2), we obtain

x+y =35 which is the required equation of the line.

Question 13:

Find the equation of the line passing through the points (2.2) and cutting off intercepts on the
axis whose sum 1s 9.

The equation of a line in the intercept form is
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Xy
—+==1 -
e (1)
Here, a and b are the intercepts on x and y axis respectively.

It is given that

a+b=9
b=9—-q (2)

From equation (1) and (2), we obtain

X ¥
— =1 o3
a+9—a ( )

It is given that the line passes through point (2.2),
Therefore, equation (3) reduces to
2 2
==+
a 9-a
- 2(9fa_)+2cr 1
a(9-a)
18—2a+2a
> —=1
9a—a’)
18
9a—a’
—=18=9%a-a’

=1

=a’-9a+18=0
=a’ -6a-3a+18=0
= a(a—-6)-3(a—-6)=0
= (a-6)(a—-3)=0
=a=6ora=3

If a=6 then b=9-6=3,

Hence, the equation of the line is
=242

= x+2y—-6=0

If a=3 then b=9-3=6

Hence, the equation of the line is
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Thus, the equation of the line is x+2y—6=0 or 2x+y—-6=0,

Question 14:
2

Find equation of the line through the points (0,2) making an angle '3 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.

27 nrzmn[%§}=—J§

The slope of the line making an angle 3 with the positive x-axis is

0,2)

Now, the equation of the line passing through points ( and having a slope —V3 is

(y=2)=-V3(x-0)

¢%+y—2=0
The slope of line parallel to line Bx+y-2=0is 3

It is given that the line parallel to line V3x+y-2=0 crosses the y-axis 2 units below the origin,

1.e., it passes through point (0,2)

Hence, the equation of the line passing through points (0.2) and having a slope —V3 is
y~(-2)=—B(x-0)
y+2= —3x
Bx+y+2=0

Thus, the equation of the line is Vx+y+2=0

Question 15:

The perpendicular from the origin to a line meets it at the point (_2»9), find the equation of
the line.

9-0 9

The slope of the line joining the origin (0.0) and point (-2.9) , "T220 2

Accordingly, the slope of the line perpendicular to the line joining the origin and point (—2.9)
is
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Now, the equation of the line passing through point (=2.9) and having a slope - is
2
(_V'—g) ZE(X*F 2)
0y—81=2x+4
2x-9y+85=0

Thus, the equation of the line is 2x—=9y+85=0

Question 16:
The length L (in centimeter) of a copper rod is a linear function of its Celsius temperature C.

In an experiment, if L=124.942 when C=20 and L=125.134 when C =110, express L in
terms of C.

It is given that when C =20, the value of L =124.942, whereas when C =110, the value of
L=125.134.

Accordingly, points (20,124.942) 54 (110,125.134) satisfy the linear relation between L and
C.

Now, assuming C along the x-axis and L along the y-axis, we have two points i.e., (20.124.942)

and (110.125.134) 4 the XY plane.

Therefore, the linear relation between L and C is the equation of the line passing through points
(20,124.942) 44 (110,125.134)

125.134 -124.942

L-124942)= €-20
( ) 110-20 ( )
0.192

L-124.942)=——(C-20

( ) =55 (C~20)
L:w(CT—20)+124.942

90
_0.192

X . .. L=——(C-20)+124.942
Thus, the required linear relation is 90 ( )
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Question 17:

The owner of a milk store finds that, he can sell 980 liters of milk each week at % 14/litre and
1220 liters of milk each week at X 16/litre. Assuming a linear relationship between selling price
and demand, how many liters could he sell weekly at X 17/litre?

The relationship between selling price and demand is linear.
Assuming selling price per liter along the x-axis and demand along the y-axis, we have two

points i.e., (14,980) ang (16.1220) i the XY plane that satisfy the linear relationship between
selling price and demand.

Therefore, the line passing through points (14,980) apq (16,1220)
1220-980
-980 =————(x-14
x 16—-14 ( }

y—QSOz%(x—M)

y—980=120(x—14)
y=120(x—14)+980

When x=17,
»=120(17-14)+980
=120%3+980

=360+980
=1340

Thus, the owner of the milk store could sell 1340 litres of milk weekly at X 17/litre.

Question 18:

P(a.b) is the mod-point of a line segment between axes. Show that the equation of the line is
i + 1 =2
a b

Let AB be the line segment between the axis and let © (a.) be its mid-point.

Let the coordinates of A and B be (0-¥) and (%.0) respectively.
Since P(4:}) is the mid-point of AB,
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[O+x:y+0) (a.b)

2

Xy
— = b
:[2 2]~
2 aand2

= x=2a and y=2b
Thus, the respective coordinates of A and B are (0.26) and (24.0)  The equation of the line
passing through points (0.2h) anq (24.0) jg

(0- 23))
y—2b)= x=0
2b
-2b)=——(x
(y=26)=-2-(x)
a(y—2b)=—bx
ay—2ab =—bx
bx +ay=2ab

On dividing both sides by ab, we obtain

bx LB 2ab
ab ab ab
= % +'—V =2

a b

X,y
a b

Hence, the equation of the line is proved.

Question 19:

Point R(%:k) divides a line segment between the axes in the ratio 1:2. Find equation of the
line.

Let AB be the line segment between the axes such that point R(h.k) divides AB in the ratio
1:2.

Let the respective coordinates of A and B be (%,0) and (0.¥).

Since point R(h.k) divides AB in the ratio 1:2, according to the section formula,
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»

1+2 1+2

:>(h,k)=[2—;,§J
_2x
~ 3 and

_3h
2 and y=3k

(h’k):(l(0)+2(x) l(y)+2(0)]

= h

w =

=X
(3)
Therefore, the respective coordinates of A and B are \ 2 ") and (0.3k)

3h
Now, the equation of the line AB passing through points ( 2 ¢ ] and (0.3k) i

0 bty

2
_%(x_%j

Y

hy:_%[zr 3hj

hy = —k (2x ~3h)

hiy=—2ki+3kh

Dboc-+ hy = 3kh

Thus, the required equation of a line is 2kx+hy =3kh

Question 20:

By using the concept of equation of a line, prove that the three points (3.0),(-2.-2) anqd (8:2)
are collinear.

In order to show that the points (3.0).(-2.-2) and (8.2) are collinear, it suffices to show that

the line passing through points (3.0) and (-2.-2) also passes through point (8.2),

The equation of the line passing through points (3.0) and (-2.-2) is
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(-0)= 55

y==(x-3)

Sy=2x-6
2x=5y-6=0

It is observed that at x =8,y =2
LHS =2x8-5%x2-6
=16-10-6
=0
= RHS

Therefore, the line passing through points (3.0) and (=2.-2) also passes through point (8.2),

Hence, points (3.0).(-2.-2) and (8:2) are collinear, proved.
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EXERCISE 10.3

Question 1:

Reduce the following equation into slope-intercept form and find their slopes and the y-
intercepts.

(i) x+7y=0 (ii) 6x+3y-5=0 (iii) ¥ =0

(i) The given equation is x+7y =0

(i)

(111)

It can be written as

1
=——x+0
d 7

1
m —
This equation is of the form ¥ =mx+c where 7 and ¢c=0

Therefore, equation x+7y =0 is the slope-intercept form, where the slope and the y-
1
intercept are 7 and 0 respectively.

The given equation is 6x+3y-5=0
It can be written as

1
=—(—-6x+5
y=5(-6x+3)
5
=2
Y 3

5

. . . C
This equation is of the form Y =mx+c¢ where m =-2 and 3

Therefore, equation 6x+3y—5=0 ig the slope-intercept form, where the slope and the y-
>
intercept are —2 and 3 respectively.

The given equation is ¥ =0,
It can be written as ¥ =0.x+0

This equation is of the form ¥ =mx+c¢_ where m=0 and ¢=0.

Therefore, equation ¥ =0 is in the slope-intercept form, where the slope and the y-
intercept are 0 and O respectively.

Question 2:

Reduce the following equations into intercept form and find their intercepts on the axis.

(i) 3x+2y-12=0 (i) 4x-3y=6 (iii) 3y +2=0
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(i)

(ii)

(iii)

The given equation is 3x+2y—12=0
It can be written as
3x+2y=12
3x 2y
—_— + —
12 12
X y

Z+Z:1 el

1

X, Y

—+==1
This equation is of the form ¢ » , where a=4 and b=6.
Therefore, equation (1) is in the intercept form, where the intercepts on the x and y axes
are 4 and 6 respectively.

The given equation is 4x—3y =6,
It can be written as

- g A
6 6
2 P
3 2
F o - 2
3+(_2) 1 (“)
2
X,V 3

—= a=—

This equation is of the form « » , where 2 and b=-2 .

Therefore, equation (2) is in the intercept form, where the intercepts on x and y-axes are
3

2 and —2 respectively.

The given equation is 3y+2=0
It can be written as
Jy=-2

¥
ooy =] (8)
(*3J
XYy po_2
This equation is of the form ¢« b , where a=0 and 3.

2

Therefore, equation (3) is in the intercept form, where the intercepts on the y-axisis 3
and it has no intercept on the x-axis.
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Question 3:

Reduce the following equations into normal form. Find their perpendicular distance from the
origin and angle between perpendicular and the positive x-axis.

() x—3\/;+8=0

(i)

(ii)

(i) ¥-2=0

The given equation is X~ 3\5 +8=0
It can be written as

x—-3\/_}_»‘=—8
—x+3,Jy =8

On dividing both sides by
x B3 8
= R y g

2 2 2

[—llir ﬂ y=4
24 2
xcos120°+ ysin120° =4

(1)

Equation (1) is in the normal form.

(-1)° JF(\E)2 =4=2

(i) x-y =4

, we obtain

On comparing equation (1) with the normal form of equation of the line

XCOs®+ ysin® = p we obtain @ =120° and »=4.

Thus, the perpendicular distance of the line from the origin is 4, while the angle between

the perpendicular and the positive x-axis is 120°.

The given equation is ¥ —2=0
It can be represented as 0.x+1.y=2

On dividing both sides by V0 +1° =1, we obtain

Ox+l.y=2
= xc0s90°+ ysin90° =2

(2)

Equation (2) is in the normal form.
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On comparing equation (2) with the normal form of equation of line

XCOs®+ ysin® = p we obtain @ =90° and P=2.

Thus, the perpendicular distance of the line from the origin is 2, while the angle between
the perpendicular and the positive x-axis is 90°.

(i) The given equation is X~y =4,

It can be reduced as 1-+(-1)y=4

On dividing both sides by JE+(-1) =2 , we obtain
1 1 4
P {_ﬁ)y 2
= xcos[br —%]+}}sin(2zr —%} =22
= xc0s315°+ ysin315° =242 (3)

Equation (3) is in the normal form.
On comparing equation (3) with the normal form of the equation of the line

XCOS®+ ysin® = p we obtain o =315° and p=2v5 )

Thus, the perpendicular distance of the line from the origin is 22, while the angle
between the perpendicular and the positive x-axis is 315°.

Question 4:

Find the distance of the points (=1.1) from the line 12(x+6)=5(y-2)

The given equation of the line is 12(x+6)=5(y-2)
= 12x+72=5y-10
= 12x—5y+82=0 (1)

On comparing equation (1) with general equation of line Ax+By+C=0 we obtain
A=12,B=-5 and C=82.
It is known that the perpendicular distance (d) of a line 4x+By+C=0 from a point
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:|Ax1 + By, +C|

d

(x3) is given by
The given point is (xi3)=(-11).

Therefore, the distance of point (=L.1) from the given line is
[12(-1)+(-5)(1)+82 |-12-5+82|
\/ 12%+{=5) NI
)0

13
=5

Hence, the distance of point (=L.1) from the given line is 5 units.

Question 5:
. . . . . i + Z 4 1 .
Find the points on the x-axis whose distance from the line 3 4  are 4 units.

The given equation of line is

3 4
4x+3y-12=0 (1)

£+£—l

On comparing equation (1) with general equation of line 4x+By+C=0 we obtain4=4 |
B=3 ,and C=-12.

Let (4:0) be the point on the x-axis whose distance from the given line is 4 units.

It is known that the perpendicular distance (d) of a line 4x+ By + C=0 froma point
e | Ax, + By, +C|

(x:21) is given by JA4* +B

Therefore,

= (4a-12)=20 o —(4a—12)=20

=4¢=20+12 or 4a=-20+12
=a=8o0ora=-2
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Thus, the required points on x-axis are (=2.0) and (8.0),
Question 6:
Find the distance between parallel lines

(i) 15x+8y—34=0 gnd 15x+8y+31=0
(ii) !(x+y)+p=0and [(x+y)-r=0

It is known that the distance (d) between parallel lines 4x+By+C =0 and Ax+By+C, =0 jg
e lc,-¢,

givenby VA’ +B’

()  The given parallel lines are 15x+8y~34=0 and 15x+8y+31=0
Here, A=15,B=8,C,=—34 and C, =-31

Therefore, the distance between the parallel lines is

Ci~5

VA*+ B’

= M units
V(15)" +(8)°

_ |63l

V289

65 .
=—units
17

i =

units

(i) The given parallel lines are "("’H}’)J“P =0 and "'("Hy)_”:o

Here, A=B=1,C,=p and C,=-7
Therefore, the distance between the parallel lines is
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o
+
=

Question7:

Find equation of the line parallel to the line 3x ~4y+2 =0 and passing through the point (2:3)

The equation of the given line is

3x—4y+2=0
3,2
TS0y
3 2
y==Sx+so
4 4, which is of the form y=mx+c¢

3

Therefore, slope of the given line is 4
It is known that parallel lines have the same slope.

3

Slope of the other line is " 4

3
Now, the equation of the line that has a slope of 4 and passes through the points (-2.3)is
3
(r-3)=2{x-(-2))
4y—12=3x+6
3x—4y+18=0

Question 8:
Find the equation of the line perpendicular to the line X—7y+5=0 and having x intercept 3.
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The given equation of the line is x—7y+5=0

1 5
Or 4 7 7, which is of the form y =mx+c

1
Therefore, slope of the given line is 7

1
m=———==-7

1
The slope of the line perpendicular to the line having a slope is [7]
The equation of the line with slope -7 and x-intercept 3 is given by

y=m(x—d)
= ——?(x—-S)
y=—Tx+21
Tx+y—-21=0
Hence, the required equation of the line is 7x+y—21=0

Question 9:
Find the angles between the lines Vx+y=1and x+By=1

The given lines are Bx+y=I and X+\/§y:1
i 2
y=—"3x+1 ()and \/_ \/_ 2)

) ) . . .
The slope of line (1) is 1 = =3, while the slope of the line (2) is NG

The actual angle i.e., 6 between the two lines is given by
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an = |
1+ mm,
1
—J3+—
. V3 ‘
1
1+| 5[ -L
(%)
—3+1
1+1 | [2x43]
tan =0
NE
f=30°

Thus, the angle between the given lines is either 30° or 180°-30°=150°.

Question 10:

The line through the points (+3) and (4.1) intersects the line 7x—9y-19=0_ At right angle.
Find the value of 4.

The slope of the line passing through points (£.3) and (4:1) is

1-3 -2
'"“4—h 4-h
719 7
The slope of the line 7x—9y-19=0 or YE9 9 s ™y

It is given that the two lines are perpendicular
Therefore,
= mxm, =-1
~14
= -
36-9h
=14=36-9h
=9 =36-14
22

= h=—
9

22

h
Thus, the value of 9.
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Question 11:

Prove that the line through the point (¥:31) and parallel to the line 4x+By+C=0 ig
A(x—x)+B(y—»)=0

[5)(5)
) y=|l——|x+—-——|. m=-=
The slope of line Ax+By+C=0 or B B) is B
It is known that parallel lines have the same slope.

A4
Therefore, slope of the other line B

m —_ _ﬁ

The equation of the line passing through point (Xi:%1) and having slope B1is

y-y=m(x-x)

A
y=J¥ :_E(x_xl)

B(y—y)=—A(x—x)
A(x—x)+B(y—»)=0

Hence, the line through point (%:%) and parallel to line Ax+By+C=0 g
A(x—x)+B(y-»)=0

Question 12:

Two lines passing through the points (2.3) intersects each other at an angle of 60°. If slope of
one line is 2, find equation of the other line.

It is given that the slope of the first line, 7 =2

Let the slope of the other line be 7.
The angle between the two lines is 60°.

Gn | M
1+ mm,
. 2—m
tan 60° = .
1+2m,

5o )

1+2m,
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\/§={2—sz “/_:_(12;2’::_,}

1+ 2m,
\/§(l+2mz)=2—m2 \E(]+2m2):—(2—m2)
V3+23m, +m, =2 V3+2V3m, —m, =2
V3+(23+1)m, =2 V3 +(2V3 -1)m, =2

o 2_\@ . =“(2+\/§)
2_(2\6“) or (2"@_])
Case 1:
m, = 2_\/5
Y (2v3+1)

2-43
. . . . (2 3) ! (Z\EJr]) .
The equation of the line passing through the point \ <>} and having a slope of 1s
2-3
-3)= x-2
(r=3) (2f3+[)( )

(2v3 +1)y-3(2v3 +1)=(2-V3)x-2(2-3)
(V3-2)x+(2V3+1)y=-148/3

(\/5—2)x+(2\/§+1)y=—1+8\/§

In this case, the equation of the other line is

Case 2:
—(2+453)
")
(28)
The equation of the line passing through the point (2.3) and having a slope of (2‘/3 _1) is
_(2+8)
(y_B)_ (2\/3_]) (X—z)

(2v3-1)y-3(2v3-1)=-(2-V3)x+2(2-53)
(2-3)x+(2V3-1)y=4-23+63-3
(2~\/§)x+(2\/§~1)y:1+8~/§
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(2—J§)x+(2\/§—l)y=l+8\/§

If the case of the equation of the other line is

(Ji—z)x+(2\/§+1)y=—1+8\/§

Thus, the required equation of the other line is

(z—ﬁ)ﬁ(zﬁ—l)y:nsﬁ_

Question 13:

Find the equation of the right bisector of the line segment joining the points (3.4) and(-1.2).

The right bisector of a line segment bisects the line segment at 90°.

The end points of the line segment are given as A(3.4) and B(-1.2),

s (LA )
Accordingly, mid-point of 20

AB:E:i::%:l
Slope of -1-3 -4 2
Slope of the line perpendicular to [ )

The equation of the line passing through (1.3) and having a slope of —2 is

(y-3)=-2(x-1)
y—=3=-2x+2
2x+y=>5

Thus, the required equation of the line is 2x+y =5,

Question 14:

Find the coordinates of the foot of perpendicular from the points (-1.3) to the line
3x—4y-16=0

Let (2:2) pe the coordinates of the foot of the perpendicular from the points (=1.3) to the line
3x-4y-16=0_
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(-1.3)

= ul

(a2 &)
Jx -« dy=16=0

-3
Slope of the line joining (~1:3) and (%), T

S

=—x—4,m, =

Slope of the line 3x—4y—16=0 or * 3

[ w

Since these two lines are perpendicular, 72 *m, = -1

Therefore,
=)
= x| —[=-1
a+1 4

36-9

4a+4
=3b-9=—-4g-4
=4a+3b=5 (1)

Point (a.b) lies on the line 3x—4y-16=0
Therefore,

=3a-4b=16 (2)

On solving equations (1) and (2), we obtain
68 49

= -
25 and 25
(55:%)
Thus, the required coordinates of the foot of the perpendicular are \ 25 25

Question 15:

The perpendicular from the origin to the line ¥ =mX+¢ meets it at the a point (=1.2) . Find the
values of m and c.

The given equation of line is ¥ =mx+c¢
It is given that the perpendicular from the origin meets the given line at (-1.2),

Therefore, the line joining the points (0.0) and (-1.2) js perpendicular to the given line
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2
i
Slope of the line joining (0,0) and (-1.2) s 1

The slope of the given line is m
Therefore,

mx(-2)=-1 [The two lines are perpendicular]

Since points (=1.2) fies on the given line, it satisfies the equation V =mx+c¢
Therefore,

=2=m(-1)+c

:>2:2+%(—1)+c

:>f3=2+l=§
2 2

1

5
Thus, the respective values of m and ¢ are 2 and 2

Question 16:
If p and q are the lengths of perpendicular from the origin to the lines xcos@ — ysin@ =k cos 26

and xsec + ycosecO =k respectively, prove that p° +4¢” =k

The equations of given lines are
xcosf — ysinf = k cos 20 (l)

xsecO + ycosect = k ...(2)

The perpendicular distance(d) of a line 4x+By+C =0 from a point (¥1-%:) is given by
T |4x, + By, +C]|

vA* + B’

On comparing equation(1) to the general equation of a line i.e., 4x+By+C=0_we obtain
A=cos6,B=-sin6 and C =—kcos20

It is given that p is the length of the perpendicular from (0.0) o line (1).
|4(0)+ B(0)+C| C| |-k cos 26|
p = — —
Therefore, JA* + B’ JA2+B>  Jcos?@ +sin’6

= |~k cos 26| il 3)
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On comparing equation (2) to the general equation of line i.e., Ax+By+C=0_ we obtain
A=secl,B=cosecl and C=—k

It is given that q is the length of the perpendicular from (0,0) to line (2)

_A©@+BO+C| | A )
Therefore, NA+B VA +B®  sec?@+cosec?d
From (3) and (4), we have
T : EIR
4q° =(|-kcos26 4
prt (l oo |) " {Jsec2(9+coseclﬂj
4k

=k*cos® 20+

(S&C-: & +cosec 38)

=k*cos® 20 +— Ak

(1 1 ]
f—=FmT==
\cos € sin“H

=k cos’ 20 + L
s 6 +cos 0

sin® B cos” 0

45"
|

sin®Hcos’ 6
=k* cos® 20 +4k* sin® O cos® 0
=k*cos® 20 + k* (2sinf cos@)
=k*cos® 20 +k* sin” 26
=k (cos® 20 +sin* 26))
=k*

=k’ cos’ 20 +

Hence, we proved that pagt =K
Question 17:

In the triangle ABC with vertices 4 (2.3). B(4.~1) anq C(L.2) , find the equation and length of
altitude from the vertex A.

Let AD be the altitude of triangle ABC from vertex A.
Accordingly, 4D L BC

The equation of the line passing through point (2.3) and having a slope of 1 is
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=(y-3)=1(x-2)
=>x=-y+1=0
= y-x=1

Therefore, equation of the altitude from vertex 4=y—x=1

Length of AD = Length of the perpendicular from 4 (23) to BC
The equation of BC is

r2

:>(y+l)= +l

(x-4)
:>(y+lJ:—l(x—4)

= yp+l=—x+4
=>x+y-3=0 (I)

—
I

The perpendicular distance (d) of a line 4x+ By +C =0 from a point (%2 is given by
o |4x, + By, +C|

vA* + B’

On comparing equation (1) to the general equation of line 4x+By+C =0 we obtain
A=1,B=1 and C=3.

AD=|]><2+1><3—3| =i \Eamirs

Length of VI 1 2
Thus, the equation and length of the altitude from vertex A are ¥ —*=1 and V2 units.

Question 18:
If p is the length of perpendicular from the origin to the line whose intercepts on the x-axis are
1 1 1

e e <
a and b, then show that p° a° b’

It is known that the equation of a line whose intercepts on the axis a and b is

X, y._

—A= =]

a b

bx+ay=ab

bx+ay—ab=0 (1)

The perpendicular distance (d) of a line 4x+By+C=0 from a point (¥:71) is given by
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d:|Axl + By, +C|

VA +B?

On comparing equation (1) to the general equation of line 4x+By+C=0 we obtain
A=b, B=a and C=-ab.
Therefore, if p is the length of the perpendicular from point (x:31)=(0,0) {6 line (1),
We obtain

_|A(0)+ B(0)—ab)|

B Va* +b’

_ |-

Va® +b’

On squaring both sides, we obtain

5 ( c.tb)2

=p
£ a+b
(a +b ] b’
a’ +b’ _i
a2b2 p?
L1
p2 2 b
1
i
Hence, we showed a b
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MISCELLANEOUS EXERCISE

Question 1:

Find the value of k for which the line (¥ _3)x_(4_k2)y+k2 ~Tk+6=0 jg
(a) Parallel to x-axis.

(b) Parallel to y-axis.

(c) Passing through the origin.

The given equation of the line is
(k=3)x—(4-k*)y+k* - Tk +6=0 (1)

(a) Ifthe given line is parallel to the x-axis then,
Slope of the given line = Slope of the x-axis
Then given line can be written as

(k=3)x+k*=Tk+6=(4-k*)y
(k=3)  kK*—Tk+6
= X+
() k]
Which is of the form Yy =mx+c
_ (k-3)

Slope of the given line (4_;‘72)
Slope of the x-axis =0
k-4
=
(4-#)
=k-3=0

=k=3
Thus, the given line is parallel to x-axis, then the value of £ =3.

(b) If the given line is parallel to the y-axis, it is vertical.
Hence, its slope will be undefined.

_ (k=3)

The slope of the given line is (4 B kz)
(k-3)

Now, (4_’%&) is defined at k> =4

= k=4
=>k=42

Thus, if the given line is parallel to the y-axis, then the value of £ =42
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(c) ifthe given line is passing through the origin, then point (0.0) satisfies the given equation
of the line.

(k=3)(0)—(4=K")(0)+k* =Tk +6=0
K ~Tk+6=0

k*—6k—k+6=0

(k-6)(k-1)=0

=k=6or k=1

Thus, if the given line is passing through the origin, then the values of k is either 1 or 6.

Question 2:
Find the values of 0and p, if the equation xcost + ysiné = p is the normal form of the line

Vx+y+2=0

The equation of the given line is NEP y+2=0
This equation can be reduced as

:>\/§x+y+2=0
:>—\/§x—y:2
(~v3) +(-1)* =2

On dividing both sides by , We obtain
N
=y Y = —
2 2 2

On comparing equation (1) to xcos0 + ysin@ = p we obtain

cos6 =——3,sir1t9=—l
2 2 and p=1

. ; . 0
Since the value of sin@ and cos@ are negative "
i
Thus, the respective values of # andpare 6 and 1.

Question 3:
Find the equation of the line, which cut-off intercepts on the axis whose sum and product are

1 and -6 respectively.
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Let the intercepts cut by the given lines on the axis be a and b.
It is given that

a+b=1 (1)
ab=—6  ..(2)

On solving equation (1) and (2), we obtain
a=3and b=-2 ora=-3 and =3

It is known that the equation of the line whose intercepts on the axis are a and b is

X, ¥ _

a b or bx+ay—ab=0

Casel: a=3 and b=-2
In this case, the equation of the line is —2x+3y+6=0=2x-3y=6

Casell: a=-3 and =3
In this case, the equation of the line is 3x—2y+6=0= 3x+2y =6

Thus, the required equations of the lines are 2x—3y =6 and —3x+2y =6

Question 4:
X ¥

. . . . —+==1. .
What are the points on the y-axis whose distance from the line 3 4 1s 4 units.

X,y

. : . R e :
Let (0.5) be the point on y-axis whose distance from line 3 4 is 4 units.
The given line can be written as

4x+3y-12=0 (1)
On comparing equation (1) to the general equation of line 4x+ By+C =0 we obtain
A=4,B=-3 and C=-12.

It is known that the perpendicular distance (d) of a line 4x+ By+C =0 from a point (% 1) is
e |Ax, + By, + C|
given by VA + B’

Xy

. . . . . .=+ 1. .
Therefore, if (Ovh) is the point on the y-axis whose distance from line 3 4 1s 4 units,
Then,
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[4(0)+3(b)-12]
:4:|3b;12\
= 20=[3b-12|
= 20=+£(3b-12)
= (36-12)=20 ,, (36-12)=-20
=3b=20+12 or 3b=-20+12
p=32 .8

3 or 3

(45 wa *5)
Thus, the required points are \ 3 ) and \ 3

Question 5:

Find the perpendicular distance from the origin to the line joining the points (Bosin® ) and
(cosd,sing)

The equation of the line joining the points (cos0,sin@) and (cos¢,sind)is given by

y—sinf  sing—sin6

x—cosf) cos¢—cosO

sing —sin @

y—sinf = (x —cos8)

cos¢ —cosO
y(cos¢ —cosf)—sinO(cosp — cos@) = x(sing —sin#) — cos (sing —sinO)
x(sing —sin@) + y(cos¢ —cosB) + cosO sing — cosO sin — siné cos@ + sinb cosO =0
x(sing —sind) + y(cos¢ —cosO)+sin(¢-0)=0
Ax+ By+C =0, where 4=sin6 —sin¢g, B =cos¢ —cos@ and C = sin(¢ —0)

It is known that the perpendicular distance (d) of a line Ax+ By+C =0 from a point (x, B4 ) 1s
i |Ax, + By, + C|

given by VA*+ B’

Therefore, the perpendicular distance (d) of the given line from point (x,,y I ) = (0’0) is
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| (sing —sin6)(0)+(cosp —cosO)(0) +sin(¢p—6)]

d=
\/(sinqb —sin@)2 +(cos ¢ —0039)2

_ sin(¢—0)

\fsinz P +sin” @ —2sin@ sing +cos’ ¢ +cos’ @ —2cos ¢ cosd
_ sin(¢-0)
- \/(sin2 ¢ +cos’ ¢)+(sin” O +cos’ 6) —2(sinHsin ¢ +cos P cos§)
___ |sin(s-0)
 J1+1-2(cos(¢ —0))
_ [sin(¢—0)

J2(1-cos(p —0))
_ [sin(¢ -0)|

\/2(2sin2 [MD

2
[sin(¢—6)

2sin [M]‘
2

. 0 0
Bin 2=cos sm —
Where we know that 2 2

Then,

Find the equation of the line parallel to y-axis and draw through the point of intersection of the
lines x—=7y+5=0 and 3x+y=0

The equation of any line parallel to the y-axis is of the form

xX=a (1)

The two given lines are
x=Ty+5=0 ..(2)
Ix+y=0 (3)
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5 15

On solving equation (2) and (3), we obtain T and T 22
e
Therefore, \ 22 22 is the point of intersection of lines (2) and (3).

5 15] 5
Since, line x=a passes through point [ 22 22),°" "

: : N
Thus, the required equation of the line is 22.

Question 7:

X,y
. . . . .o —+==1 .
Find the equation of a line drawn perpendicular to the line 4 6 through the point, where
it meets the y-axis.

Xy

. . L. ===
The equation of the given lineis 4 6
This equation can also be written as 3x+2y—12=0

1

3
A g ) D
Y 2” , which is of the form y=mx+¢

3

Hence, the slope of the given line is 2

1__2
3

)
Slope of the line perpendicular to the given line is ( 2
Let the given line intersect the y-axis at (0.)

}?
o . . . . . ==l=>y=6
On substituting x =0 in the equation of the given line, we obtain 6 7

0.6).

2
The equation of the line that has a slope of 3 and passes through point (0,6) is

(v=6)=3(x-0)
3y—18=2x
2x—3y+18=0

The given line intersects the y-axis at (

Thus, the required equation of the line is 2x -3y +18=0,
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Question 8:

Find the area of the triangle formed by the line ¥y =x=0,x+y =0 and x-k=0.

The equations of the given lines are:

y=x=0 salil)
x+y=0 sl 2)
x—k=0 ..(3)

The point of interaction of lines (1) and (2) is given by
x=0and y=0,

The point of interaction of lines (2) and (3) is given by
x=k and y=-k.

The point of interaction of lines (3) and (1) is given by

x=kand Y=k,

Thus, the vertices of the triangle formed by the three given lines are (0,0),(k,~k) and(k.—k)

We know that the area of a triangle whose vertices are (%:21)>(%3:) and (¥3:33) is

1
5|x1 (yz _.vs)“sz (y-_: _Y|)+x3 (_Vu _.Vz)‘

Therefore, area of the triangle formed by three given lines

= Z|0(~k )+ k(k=0)+k(0+ )

=lkﬂmﬂ
2
—1op

2

=kt

Hence, the area of the triangle is &* square units.

Question 9:

Find the value of p so that the three lines 3x+y—2=0, px+2y-3=0 and 2x-y-3=0 may
intersect at one point.

The equation of the given line are
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3x+y-2=0 (1)
px+2y-3=0 sl 2)
2x—y-3=0 .+(3)

On solving equations (1) and (3), we obtain
x=1and y=-1

Since these three lines may intersect at one point, the point of intersection of lines (1) and (3)
will also satisfy line (2)

p(1)+2(-1)-3=0
p-2-3=0
p=>5

Thus, the required value of 2 =5.

Question 10:

If three lines whose equations are Vi =MX +¢,, ¥ =nm,X+¢, and V= "MX+¢; are concurrent, then

show that ml(cz _‘33)+m2 (Ca_CJ)ers (Cl _C:)zo.

The equations of the given lines are:

y=mx+c, (1)
y=mx+c, w2}
Y=mx+c si(3)

On subtracting equation (1) from (2) we obtain

(m2 —m, )x—k(crg - |)= 0

On substituting this value of x in (1), we obtain
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[ 6)2 _cl] J
y=m 6
m, —m,

m,c, — m,c
— ey~ Ty Lic,

m, —in,

_me, —mye +¢ (m—m,)

my, — nt,

mc, —me, +me, —m,c,

m —m,
_ e, — MG
m, —m,

Therefore,

-

[ Cy, — G m,c, —m,c, )
my—my =My ) s the point of intersection of line (1) and (2)

It is given that lines (1), (2) and (3) are concurrent.
Hence the point of intersection of lines (1) and (2) will also satisfy equation (3).

On substituting this value of x and y in (3), we obtain

m,c, —imn,c, Oy —C
&2 2t = m, 2 1 +c,
m, —m, y — M,

MCy — MGy MaCy — IHAC) + iy — Cyi,

m, —m, m, — i,
mc, —m,c, — m,c, +m,c, —mc, +m,c; =0
m,c, — m,cy — My, +m,c, —mye, + mye, =0

m, (Cz _Cz)"'mz (‘73 _Cl)+mz (Cl _Cz):0

Hence, ™ (¢, =6 )+m, (¢, —¢,)+my(c,—¢,)=0 proved.

Question 11:

Find the equation of the line through the points (3.2) which make an angle of 45° with the
line x-2y =3,

Let the slope of the required line be
1 3

. : X—= S
The given line can be represented as YT , which is of the form y=mx+c
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1

Slope of the given line - 2

It is given that the angle between the required line and line X -2y =3 is 45°.

We know that if 0 is the acute angle between lines
respectively,
Then,

tan@ =

tan 45° =

2+m,

]=i_[l—2m',

2+m,
1= 1-2m,
2+m,

|

l

I and

l

» with the slopes " and "

[1 —2m, ]
===
—2+m =1-2m, 2+m,
1 = 2+m, =—14+2m,
= m, = —— _
3 or =>m =3
Case I: M, =3
The equation of the line passing through (3.2) and having a slope of 3 is:
y—2= B(x = 3)
y=2=3x-9
3x—y=7
1
m =——
Case I: 3

1

The equation of the line passing through (3,2) and having a slope of 3s
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x+3y=9

Thus, the equations of the line are 3x—¥ =7 and x+3y =9,

Question 12:
Find the equation of the line passing through the point of intersection of the line 4x+7y-3=0
and 2x—3y+1=0 that has equal intercepts on the axes.

Let the equation of the line having equal intercepts on the axes be
U P
a b
= x+y=ab s:s(1)
1 )
On solving equations 4x+7y—=3=0 and 2x—3y+1=0, we obtain TBad? 13
Therefore,

15 ]
(13 "13 ) is the point of the intersection of the two given lines.

I 3
Since equation (1) passes through point [13 , 13)

1.8,
13 13
6
Sa=—
13
Equation (1) becomes
. )
13

= 13x+13y=6

Thus, the required equation of the line 13x+13y=6

Question 13:
Show that the equation of the line passing through the origin and making an angle 6 with the
y m*tan

line y=mx+c is x 1FmtanO
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Let the equation of the line passing through the origin be V = ™¥
If this line makes an angle of 8 with line ¥ =mx+c  then angle 0 is given by

tan@ = B
l+m|m
y_m
_|x
I+Zm
X
y—-m
tan@ = +| £
1+Xm
X
3
Y m Y m
= tanQ = X tan@ = —| -
1+=m 1+£—m
or X
Y
tan @ = =~
1+=m
Case I: X
Y m
tan0 = =
I+lm
x

tan9+1mtanﬂzz—m
x* X

m+tan@ :X(l —mtan@)
X

¥y m+tan®

x B | —mtan@
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X—??I

tan@ =—| X
I+Xm
X
tan9+zmtan9:—l+m
x X

m—tan @ =£(l+mtan9)
¥

y _ m—tan@
x l+mtanf

m*tan O
1FmtanB

y
Thus, the required line is given by x

Question 14:

In what ratio, the joining (_1’1) and (5, 7) is divisible by the line x+y=47?

The solution of the line joining the points (_1’1) and (5, 7) is given by

7-1
—]l=—(x+1
y 5+l(x+ )
y—lz%(,\”H)
x—-y+2=0 (1)

The equation of the line is
x+y=4 +(2)

The points of intersection of line (1) and (2) is given by

x=1and y=3

Let point (1=3 ) divides the line segment joining (_191) and (5=7) in the ratio 1:k .
Accordingly, by section formula

(1’3):(,’((—1)“(5) k(1)+1(7)J

l+k  ~ 1+k

:(],3):[—k+3,k+7]
l+k 1+k

EES  RAT
TP B g

l+k  1+k
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Therefore,
—k+5=]
1+k
=—k+5=1+k
=2k=4
=k=2

5,7)

Thus, the line joining the points (_1’1) and ( is divided by line x+» =4 in the ratiol: 2.

Question 15:

Find the distance of the line 4x+7y+5=0 from the point (1’2) along the line 2x—y =0,

The given lines are
2x—y=0 (1)
4x+7y+5=0 :(2)

Let 4 (]v 2) 1s a point on the line (1) and B be the point intersection of line (1) and (2).

5 5
On solving equations (1) and (2), we obtain “Tlgand” T o

3 )
Coordinates of point B are [ 18’ 9]

By using distance formula, the distance between points A and B can be obtained as
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235
Thus, the required distance is 18 units.

Question 16:

Find the direction in which a straight line must be drawn through the points (_1’2) so that its
point of intersection with line x—» =4 may be at a distance of 3 units from this point.

Let ¥ =mx+c be the line through point (_l’ 2)
Accordingly,

:>2=m(~1)+r:
=2=-m+c
=c=m+2

= y=mx+m+2 (1)

The given line is
x—y=4 el 2

o

o
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On solving equation (1) and (2), we obtain

2—m Sm+2
_ Y=
m+1 and - m+1
Therefore,
( 2-m S5m+2 ]
m+1" m+1 ) is the point of intersection of line (1) and (2)

Since this point is at a distance of 3 units from point (_1’2) , accordingly to distance formula,

2-m Y (sm+2 .Y .
= +1| + -2 =3
m-+1 m+1

2-m+m+1Y [(Sm+2-2m-2Y 55
= + =3
m+1 m+1

= i + o =9
(m+1)2 (m-i—'l)2
1+m’

= s =
(m+1)

= 1+m =m" +1+2m

=2m=0

=m=0

Thus, the slope of the required line must be zero 1.e., the line must be parallel to the x-axis.

Question 17:

The hypotenuse of a right-angled triangle has its end at the points (L 3 ) and (_43 1) . Find the
equation of the legs (perpendicular sides) of the triangle.

Let ABC be the right-angled triangle, where £C =90°
Let the slope of AC =m
|

BC =-—
Hence, the slope of m

Equation of AC:
:>y—3=m(x—l)
y=3
| i
= (x-1)=2
Equation of BC:

x+4=-m(y-1)
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For a given value of m, we can get these equations
For, m=0,y—-3=0;x+4=0

For m >, x—1=0;y—-1=0

Question 18:

Find the image of the point (3’8) with respect to the line x+3y =7 assuming the line to be a
plane mirror.

The equation of the given line is
x+3y=17 (1)

Let point B(a,b ) be the image of point A(338)
Accordingly, line (1) is the perpendicular bisector of AB

A28 1
Slope of ©  a—3, while the slope of the line (1) is 3

Since line (1) is perpendicular to AB

=)
= —— =1
a—3 3
bh—8
. —
3a-9
=bh-8=3a-9
=3a-bh—-1

1

B_(a+3 @]
Mid-point of 2" 2

The mid-point of the line segments AB will also satisfy line (1).
Hence, from equation (1), we have
j[a+3]+3[b+8]:7
2 2
=a+3+3h+24=14
=a+3b==13.....(3)
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On solving equations (2) and (3), we obtain
a=-1and b=-4.

Thus, the image of the given point with respect to the given line is (_1’ _4) .

Question 19:
If the lines ¥ =3x+1 and 2y = x+3 are equally indicated to the line » = mx+4_ find the value
of m.

The equations of the given lines are:

y=3x+1 syl 1]

2y=x+3 wil 2)

y=mx+4 :4(3)
Slope of line (1), ™ =3
m —l
Slope of line (2), * 2
Slope of line (3), s =M

It is given that lines (1) and (2) are equally inclined to line (3). This means that the given angle
between lines (1) and (3) equals the angle between lines (2) and (3).

Therefore,
- m]-mj|:‘m2—m_.;|
1+m]m3 ‘1+r:n'2rrs3
l—m
I
— a = 2 T
1+3m L
2
3-m 1——2m‘
— =
1+3m m+2‘
N 3—-m i 1-2m
1+3m m+2
3-m _ 1—2m0r 3—-m __(I—ZmJ
1+3m m+2 1+3m m+?2
3-m 1-2m

Casel: If 1+3m m+2
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Then,
= (3—m)(m+2)=(1-2m)(1+3m)
=-m’+m-6=1+m—-6m’
=5m" +5=0
=m'+1=0
=m’ =-I1

= m=+/-1

Here, m =+/=1, which is not real
Hence, this case is not possible

3—m __(l—ZmJ
Case II: If 1+3m m+2

Then,
:>(3~m)(m+2)=—(1—2m)(1+3m]
:>—m2+m—6=—(l+m—6m2]
=Tm* -2m-7=0

-2+./4-4 —
_ 2 )
2(7)
2421449
>m=——
14
:>ﬁ'?=li5\/§
7
1252
Thus, the required value of 7

Question 20:

If sum of the perpendicular distance of a variable point P (x, ¥ ) from the lines x+»-5=0 and
3x-2y+7=0 is always 10. Show that P must move on a line.

The equations of the lines are
x+y-5=0 (1)
3x-2y+7=0 ..(2)

The perpendicular distance of £’ (%,7) from lines (1) and (2) are respectively given by
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_ ‘x+y—5‘ 4 = |3x—2y+?‘

VO () g VO +(2)

d}:‘““v_sl d :M

1e., V2 and J13

dl

It is given that &, +d, =10
Therefore,

|x+y—5|+|3x—2y+7|_
V2 J13
=13 | x+y—5|+/2|3x—2p+7|-10426 =0

= V13 (x+y-5)+V2(3x-2y+7)-10426 =0

10

Assuming x+y-5=0 and 3x-2y+7=0 are positive.

= V13x+ 13y =513 +3y2x =22y + 742 -10J26 =0
= (VI3+3V2)x+(V13 =242 ) y+(742 - 5413210426 ) =0
(VI3+3V2)x+(V13-2v2) y+(7v2 = 541310426 ) =0

Since, is the equation of a line.

Similarly, we can obtain the equation of line for any signs of x+y-5=0 and 3x-2y+7=0,

Thus, point P must move on a line.

Question 21:

Find equation of the line which is equidistant from parallel lines 9x+6y—-7=0 and
3x+2y+6=0.

The equations of the given lines are
9x+6y-7=0 (1)
3x+2y+6=0 =42

Let P {h’k ) be the arbitrary point, is equidistant from lines (1) and (2).

h,k)

Then the perpendicular distance of P ( from the line (1) is given by
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. |9k +6k 7|
(9)' +(6)
_|on+6k-17]

J117
_[on+6k -7
3J13

And the perpendicular distance of P(h.k )

e |3h+2k+6

(3) +(2)
~ 38+ 2k +6|
3

is equidistant from lines (1) and (2), 4, = 4.

from line (2) is given by

Since P(h=k)

Therefore,
97 +6k—17| |3h+2k+6|
— =

313 Ji3

= |9+ 6k —7|=3[3h+ 2k + 6|
= 9h+6k—7=23(3h+2k+6)

Case I: Y+6k—7=3(3h+2k+6)

= 9h+6k~7=3(3h+2k+6)
= 9h+6k—-T7=9h+6k+18
=9 +6k—-7-9h—-6k—-18=0
=25 =A)

Which is an absurd, hence this case is not possible.

Case I1: 9% +6k—7=-3(3h+2k+6)

= 9h+6k —7=-3(3h+2k +6)
= 9h+6k—7=-9h—6k—18
= 18h+12k+11=0

Thus, the required equation of the line is 18x+12y +11=0,
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Question 22:
A ray of light passing through the point (1>2) reflects on the x-axis at point A and the reflected

ray passes through the point (593) . Find the coordinates of A.

Y
[
L
. T #C(5,3)
“B(1,2):
¢e
X' : = X
0 Ala,0)
|
|8

Let the coordinates of point A be (a,0)
Draw a line, AL perpendicular to the x-axis

We know that angle of incidence is equal to angle of reflection.

Hence, let £BAL=ZCAL=¢ and LCAX =0

Now,

ZOAB=180°—(0 +2¢)
=180°—[0+2(90°-0)]
=180° [0 +180°—26]
=180°-180°+6
=60

Therefore,
ZBAX =180°-0
Now,
3=0
. AC=——
Slope of line & 5-a
3-0
= ... (1
= tan 0 — (1)
. A e
Slope of line l-a
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2

|

= tan (180° -0 )=

:—mné‘zi
1-a

= tan0 = (2)

a—1

From equations (1) and (2), we obtain

13
2
Thus, the coordinates of point A are [ S ]

Question 23:

Ja—p? ,0)

Prove that the product of the lengths of the perpendiculars drawn from the points (

(—\m2+b2,0) X os@+2sin@=1 |

and to the line « b 1S b*.
The equation of the given line is
X cos@+2Lsin0 =1

a
bxcosO +aysint —ab=0 (])

Length of the perpendicular from point (m 0)
bcos@(x/ﬂ)+asin 6(0)-ab
Jb? cos* 0 + a* sin® 0
becost ( m) —ab

Jb? cos? 0 + o’ sin® 0

to the line (1) is

h=

(2)

(—\;’az e ,0)

Length of the perpendicular from point to the line (2) 1s
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bcosfﬁ'(—«Jaf2 —F )+asin6{0)ﬂab

Jb?cos? 0 +asin
1'.7(:056(xm2 =H? )—ab

Jb? cos 0 +a? sin2 @

—_
(7S}
p—

On multiplying equations (2) and (3), we obtain
bcos@(\faz b’ )f ab‘ bcos@(\faz b )fab‘

2
(\/b2 cos’B+a’sin’ 0 )

(b COSQ(W)—QZ))(Z) cos@(ﬁ)— ab)‘

(bz cos’0+a’sin’ 9)

»p; =

(b cosBa® —b* )2 f(ab)z

(bz cos”™ 6 +a’sin’ 19)

b cos’ O (az —B? ) —a’h?

(b2 cos’ 6+ a” sin’ 9)

232 2 4 2 232
‘ab cos" 60—k cos Qfab‘

(bz cos’B+a’sin® 9)

b* ‘az cos’B—bcos’O —az‘

(bz cos’ O +a’sin’ 9)

b* ‘az cos’ B —bcos’B—a’sin® 6 —a’ cos’ Ei‘

(bz cos’ 0 +a’sin’ 9)

[ sin®6+cos® 8 :1}

bZ

—(bz cos® O +a’sin’® 9)‘

(bz cos’ O+ a’ sin® 6)

B b (b2 cos”6+a’ sin’ 19)
(bz cos” 0+ a’sin® 19)

R

Hence, proved

Question 24:
A person standing at the junction (crossing) of two straight paths represented by the equation

2x-3y+4=0 and 3x+4y—-5=0 wants to reach the path whose equation is 6x-7y+8=0 in
the least time. Find equation of the path that he should follow.

The equations of the given lines are
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2x-3y+4=0 sal(l)
3x+4y-5=0 wuifZ)
6x-7y+8=0 l(3)

The person is standing at the junction of the paths represented by lines (1) and (2).
1 22
On solving equations (1) and (2), we obtain ~ 17 and >~ 17

1 22]
Thus, the person is standing at point [ 1717

The person can reach path (3) in the least time if he walks along the perpendicular line to (3)

ze
from point \ 17 17

Now,
_6
Slope of the line (3) ~ 7
1 7

6] 6
Slope of the line perpendicular to line (3) [7

1 22] -
The equation of the line passing through [ 17°17 ) and having a slope of 6 is given by

i)l
=>|y-——|=—| x+—
17) 6" 17
= 6(17y-22)=-7(17x +1)

=102y —132 =<=9x -7
=119x+102y =125

Hence, the path that the person should follow is 119x+102y =125
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