23. The Straight Lines

Exercise 23.1
1 A. Question

Find the slopes of the lines which make the following angles with the positive direction of x - axis :

T

4
Answer

Given —E

To Find: Slope of the line

Angle made with the positive x - axis is —E

The Slope of the line is m

Formula Used: m = tan®
T

So, The slope of Line is m = tan (—1) =-1

Hence, The slope of the line is - 1.
1 B. Question

Find the slopes of the lines which make the following angles with the positive direction of x - axis :

2n
3

Answer
Given =&
3
To Find: Slope of the line
Angle made with the positive x - axis is 23—“

The Slope of the line is m

Formula Used: m = tan®

So, The slope of Line is m = tan (23—“)
== — = _—
an an (-2
21 T
= tan (?) = tan (— 5)
21T
= tan (?) = —3

Hence, The slope of the line is —/3.

1 C. Question

Find the slopes of the lines which make the following angles with the positive direction of x - axis :



R
4

Answer
Given 2&
A
To Find: Slope of the line
Angle made with positive x - axis is 3:“

The Slope of the line is m

Formula Used: m = tan®

am

So, The slope of Line is m = tan (4 )

= tan (i—ﬂ) = tan (']T - g)

= tan (i_ﬂ) = tan (— g)

an(7) = 1
= tan 1) =

Hence, The slope of the line is - 1.
1 D. Question

Find the slopes of the lines which make the following angles with the positive direction of x - axis :
T

3

Answer

Giveng

To Find: Slope of the line

Angle made with positive x - axis isg

The Slope of the line is m

Formula Used: m = tan 6

So, The slope of Line is m = tan G)

= tan (g) = \-"§

Hence, The slope of the line is V3.

2 A. Question

Find the slopes of a line passing through the following points :
(-3,2)and (1, 4)

Answer

Given (- 3, 2) and (1, 4)

To Find The slope of the line passing through the given points.



Here,

The formula used: Slope of line = ;2::
2 1
. 4-2
So, The slope of the line, m = -3

1
m = =
2

2
4
Hence, The slope of the line is ;

2 B. Question

Find the slopes of a line passing through the following points :
(at?;, 2at;) and (at?,, 2aty)

Answer

Given (at?;, 2at;) and (atZ,, 2at5)

To Find: The slope of the line passing through the given points.

The formula used: Slope of line = @
Ko —Xy
. 2at.—2at
So, The slope of the line, m = —2—*
at; —aty
_ Zalte—tyy
M= e
_ 2at—ty
alt, —ty Mty + 14
[Since, (a2~ b2 = (a - b)(a + b)]
_ 2
m = ts + 1y
Hence, The slope of the line is
b +14

2 C. Question

Find the slopes of a line passing through the following points :
(3,-5)and (1, 2)

Answer

Given (3, - 5) and (1, 2)

To Find: The slope of line passing through the given points.

Here,

; Y27V
The formula used: Slope of line = B—
So, The slope of the line, m = %

m=—
-2

Hence, The slope of the line is %

3 A. Question



State whether the two lines in each of the following are parallel, perpendicular or neither :
Through (5, 6) and (2, 3); through (9, - 2) and (6, - 5)

Answer

We have given Coordinates off two lines.

Given: (5, 6) and (2, 3); (9, - 2) and 96, - 5)

To Find: Check whether Given lines are perpendicular to each other or parallel to each other.

Concept Used: If the slopes of this line are equal the lines are parallel to each other. Similarly, If the product
of the slopes of this two line is - 1, then lines are perpendicular to each other.

¥a—¥F1
Ko —Xp

The formula used: Slope of a line, m =

Now, The slope of the line whose Coordinates are (5, 6) and (2, 3)

3—6
=my = Eﬁ:—g

-3
=my = ::5
So,rnl =1

Now, The slope of the line whose Coordinates are (9, - 2) and (6, - 5)

-5-(-2)
=2m, = —————
6—9
-3
=1, = :ré
So,my=1

Here, mj_m>_-1

Hence, The lines are parallel to each other.

3 B. Question

State whether the two lines in each of the following are parallel, perpendicular or neither :
Through (9, 5) and (- 1, 1); through (3, - 5) and 98, - 3)

Answer

We have given Coordinates off two line.

Given: (9, 5) and (- 1, 1); through (3, - 5) and (8, - 3)

To Find: Check whether Given lines are perpendicular to each other or parallel to each other.

Concept Used: If the slopes of this line are equal the the lines are parallel to each other. Similarly, If the
product of the slopes of this two line is - 1, then lines are perpendicular to each other.

The formula used: Slope of a line, m = @
Ko —Xy
Now, The slope of the line whose Coordinates are (9, 5) and (- 1, 1)

1-5
-1-9

—4

=1, = :riij



SO, mqp =

[T

Now, The slope of the line whose Coordinates are (3, - 5) and (8, - 3)

—3-(=5)
=>m, = —————
83
2
=m, = c
So,rn2 = %
2
Here, m; =my ==

Hence, The lines are parallel to each other.

3 C. Question

State whether the two lines in each of the following are parallel, perpendicular or neither :
Through (6, 3) and (1,1); through (- 2, 5) and (2, - 5)

Answer

We have given Coordinates off two line.

Given: (6, 3) and (1,1) and (- 2, 5) and (2, - 5)

To Find: Check whether Given lines are perpendicular to each other or parallel to each other.

Concept Used: If the slopes of this line are equal the the lines are parallel to each other. Similarly, If the
product of the slopes of this two line is - 1, then lines are perpendicular to each other.

¥a—¥F1

Ko —Xy

The formula used: Slope of a line, m =

Now, The slope of the line whose Coordinates are (6, 3) and (1, 1)

1-3
=1, = i—:j}g

—2
=1, = :jg
So, m1=§

Now, The slope of the line whose Coordinates are (- 2, 5) and (2, - 5)

-5-5
=m, =
P2+ 2
—10
=m, = ——
-3
, My = —
So 2 >
2 5
Here, mimy - - x -3

mimy = - 1
Hence, The line is perpendicular to other.
3 D. Question

State whether the two lines in each of the following are parallel, perpendicular or neither :



Through (3, 15) and (16, 6); through (- 5, 3) and (8, 2)

Answer

We have given Coordinates off two line.

Given: (3, 15) and (16, 6) and (- 5, 3) and (8, 2)

To Find: Check whether Given lines are perpendicular to each other or parallel to each other.
Now,

Concept Used: If the slopes of these line are equal the the lines are parallel to each other. Similarly, If the
product of the slopes of these two line is - 1, then lines are perpendicular to each other.

¥a—¥F1
Ko —Xp

The formula used: Slope of a line, m =

Now, The slope of the line whose Coordinates are (3, 15) and (16, 6)

6—15
=my = 16 —3

-9
=my = EE;
So,rnl = :E

13

Now, The slope of the line whose Coordinates are (- 5, 3) and (8, 2)

2-3
=M, = c——
° 8—(-H)
-1
=m, =
213
So, m5 =
Here, mi=zmy normym, =-1

Hence, The lines are neither perpendicular and nor parallel to each other.

4. Question

Find the slopes of a line

(i) which bisects the first quadrant angle

(ii) which makes an angle of 30° with the positive direction of y - axis measured anticlockwise.
Answer

(i) Given, Line bisects the first quadrant

To Find: Find the slope of the line.

Here, If the line bisects in the first quadrant, then the angle must be between line and the positive direction
of x - axis .

Since, Angle = ? = 45°

The formula used: The slope of the line, m = tan 6
Similarly, The slope of the line for a given angle is m = tan 45
m=1

Hence, The slope of the line is 1.



(ii) To Find: Find the slope of the line.

Here, The line makes an angle of 30° with the positive direction of y - axis (Given)
Since Angle between line and positive side of axis = 90° + 30° = 120°
The formula used: The slope of the line, m = tan 6

Similarly, The slope of the line for a given angle is m = tan 120°
m=-v3

Hence, The slope of the line is - V3.

5 A. Question

Using the method of slopes show that the following points are collinear:
A(4, 8), b(5, 12), C(9, 28)

Answer

We have three points given A(4, 8), b(5, 12), C(9, 28)

To Prove: Given Points are collinear

Proof: A(4, 8), B(5, 12), C(9, 28)

The formula used: The slope of the line = F\—:'ji
The slope of line AB = 1_2__9
AB =2

1
The slope of line BC = 2:___12
BC=2=4

4
The slope of line CA = %
cA —20

= =

Here, AB = BC = CA

Hence, The Given points are collinear.

5 B. Question

Using the method of slopes show that the following points are collinear:
A(16, - 18), B(3, - 6), C(- 10, 6)

Answer

We have three points given A(16, - 18), B(3, - 6), C(- 10, 6)

To Prove: Given Points are collinear

Proof: AB[(16, - 18),(3, - 6)], BC[(3, - 6),(- 10, 6)], CA[(- 10, 6),(16, - 18)]

Formula used: The slope of the line = yx_jji
The slope of line AB = =12
3-16

12
-13

AB =



The slope of line BC = 6-(-6)

—-10-3
BC = 12
—-13
The slope of line CA = 6-(-18)
—-10-16

CA =22
-13

Here, AB = BC = CA
Hence, The Given points are collinear.
6. Question

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 (0O, 6)
?

Answer
We have given coordinates of two lines (3, y) and (2, 7), (- 1, 4) and (0, 6)
To Find: Value of y?

The concept used: Slopes of the parallel line are always equal.

¥2—¥a
Ko —Xp

The formula used: The slope of line =

Now, The slope of the line whose coordinates are (3, y) and (2, 7).

On equating the equation (1) and (2), we get

/-y 2
2-3 1
7-y=2(-1)
-y=-2-7
Y=9

Hence, The value of y is 9.

7. Question

What can be said regarding a line if its slope is
(i) zero

(ii) positive

(iii) negative

Answer

(i) If the slope of the line is zero it means

M = tan 0

M=tan 0



Since, m =0

So, The line is parallel to x - axis .

(ii) If the slope of the line is positive it means 0 < 8 < g

Since 0 is an acute

So, The line makes an acute angle with the positive x - axis .
(iii) If the slope of the line is positive it means 8 >g

Since, O is an obtuse

So, The line makes an obtuse angle with positive x - axis .

8. Question

Show that the line joining (2, - 3) and (- 5, 1) is parallel to the line joining (7, - 1) and (0, 3).
Answer

To Prove: The given line is parallel to another line.

Proof: Let Assume the coordinate A(2, - 3) and B(- 5, 1), C(7, - 1) and D(0,3).

The concept used: Slopes of the parallel lines are equal.

The formula used: The slope of the line, m = y;:{i
Now, The slope of AB = %

The Slope of AB = _—‘j;

Now, The slope of CD = %

The Slope of AB = _i

So, The slope of AB = The slope of CD

Hence, The given Lines are parallel to each other.

9. Question

Show that the line joining (2, - 5) and (- 2, 5) is perpendicular to the line joining (6, 3) and (1,1).
Answer

To Prove: The Given line is perpendicular to each other.

Proof: Let Assume the coordinate A(2, - 5) and B(- 2, 5) joining the line AB, C(6,3) and D(1,1) joining the line
CD.

The concept used: The product of the slopes of lines always - 1.

The formula used: The slope of the line, m = y_—z:il
Xz =Xy
Now, The slope of AB = %

The Slope of AB = 1—2

Now, The slope of CD = g

The Slope of AB =

[T



So, AB x CD=1—2><§

ABxCD=-1
Hence, The given Lines are perpendicular to each other.
10. Question

Without using Pythagoras theorem, show that the points A(0O, 4), B(1, 2), C(3, 3) are the vertices of a right -
angled triangle.

Answer

We have given three points of a triangle.

Given: A(0, 4), B(1, 2), C(3, 3)

To Prove: Given points are the vertices of Right - angled Triangle.

Proof: We have A(O, 4), B(1, 2), C(3, 3)

The concept used: If the two lines are perpendicular to each other then it will be a right - angled triangle.

Now, Joining the points to make a line as AB, BC, and CA

¥z2—¥a

Xy —Xy

The formula used: The slope of the line, m =

2—
1-—

Fe

Now, The slope of line mpg =

=]

The slope of mpg = ?

and, The slope of line BC = 2%2

ok

The slope of mg. =

[N

Now, mpag X mpgc = —% xé

Mpg X Mpc = -1

Since, AB is perpendicular to BC, it means B =g

Hence, ABC is a right angle Triangle.

11. Question

Prove that the points (- 4, - 1), (- 2, - 4), (4, 0) and (2, 3) are the vertices of a rectangle.

Answer

A

s

r
s

To Prove: Given vertices are of the rectangle.
Explanation: We have given points A(- 4, - 1), B(- 2, - 4), C(4, 0) and D(2, 3)

The points are joining in the form of AB, BC, CD, and AD

¥2—¥a
Ko —Xp

The formula used: The slope of the line, m =

—a-(-1)
—2-(-4)

Now, The slope of Line AB, mpg =



mAB=?

0—(—4)
a—(-2)

The slope of BC, mgc =

m 4 2
BC=% = 3

['%]

Now, The slope of Line CD, m¢p = -

=]

£

3
Mcp = =5
3-(-1)
2—(—4)

The slope of AD, mpp =

Mt 2
AD=6‘—3

Here, We can see that, mag = m¢cp and mpe = Mpp

i.e, AB || CD and BC || AD

3 2
And, mpgXmge = — X3 = -1

a2 2
McpXmap = —2 X7 = —1
So, that AB1BC and CD1AD

Hence, ABCD is a Rectangle.
12. Question

If three points A(h, 0), P(a, b) and B(0, k) lie on a line, show that:

a,b_,
h k
Answer

If these three points lie on a line, the slope will be equal.

So, slope of A(h, 0) and P(a, b) = Slope of A(h, 0) and B(0, k)

Slope of AP = (E)
Slope of AB = (H)
Now,

(b - a) B (k - 0)
a—h 0—h
b _ Kk

a—h h

bh = - ka + kh

ak + bh = kh

Dividing both sides by kh, we get,
a N b

h k
13. Question

1



The slope of a line is double of the slope of another line. If tangents of the angle between them is l find the
slopes of the other line.

Answer

Given, The tangent of the angle between them isg

To Find Slope of the other line.
Assumption: The slope of line m1 = x, and my = 2x

m; —mg

Formula used: tan8 = |

1+m,m.

Explanation: We have tan 8 = g given, then

1 X—2X
3 1+ 2x2
Case 1:
X—2x
3 1+ 2x2

2x% + 1 = 3x - 6x
2x2+3x+1=0

2x2 +2x+x+1=0
2x(x+ 1)+ 1(x+1)=0
2x+1)(x+1)=0

2x2 + 1 = 3x
2x2-3x+1=0
2x2"2x-x+1=0
2x(x-1)-1(x-1)=0
(2x-1)(x-1)=0

x=1,

[

Hence, The slope of other line is either 1, ; or-1, —5.

14. Question

Consider the following population and year graph:



:_J":
2
G 102
& 97 -.‘F\
2 p(‘.‘.ﬁ.
g o
S 1 A(1985,9)
87
(@) 1985 1990 1995 2000 2005 2010 X

Years

Find the slope of the line AB and using it, find what will be the population in the year 2010.
Answer
For the given graph,

97 — 92 )

SlOpE ofline AB = (m

Slope of line AB = (E)

= ]

Now, Slope of AB = Slope of AC

Therefore,

_(_(P-92) \ 1
Slope of AC = (2010—1985) T 5
5p-460 = 25
5p = 485

P = 97 Crores.
15. Question

Without using the distance formula, show that points (- 2, - 1), (4, 0), (3, 3) and (- 3, 2) are the vertices of a
parallelogram.

Answer

A .

'
L

To Prove: Given points are of Parallelogram.

Explanation: Let us Assume that we have points, A (- 2, - 1), B(4, 0), C(3, 3) and D(- 3, 2), are joining the
sides as AB, BC, CD, and AD.

¥z2—¥a

Xy —Xy

The formula used: The slope of the line, m =

0—(-1)
4—(-2)

Now, The slope of Line AB, mpg =

[ N

MaB =



Y]
|
(=]

The slope of BC, mgc =

L \

3
Mpc = —

Now, The slope of Line CD, m¢p = %

_l
Mcp = ¢

2-(-1)
-3-(-2)

The slope of AD, mpp =

3
MaD =

Here, We can see that, mag = mcpand mge = Map
i.e, AB || CD and BC || AD

We know, If opposite side of a quadrilateral are parallel that it is parallelogram.
Hence, ABCD is a Parallelogram.

16. Question

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

Given, (3, - 1) and (4, - 2)

To find: Find the angle between x - axis and the line.

Explanation: We have two points A(3, - 1) and B(4, - 2).

¥e—¥y

Xy —Xy

The formula used: The slope of the line, m =

~2—(-1)
4-3

Now, The slope of line AB, mag =
Map = - 1

and, we know, The slope of x - axis is always 0

Now, the angle between x - axis and slope of line AB is,

m,; — m,
tan 8

1 + mym,

-1-0

tanf = 1T ( D00)

tanf = ——

p=tan"1-1
6 = 135°
Hence, The angle between the x - axis and the line is 1350,

17. Question

The line through the points (- 2, 6) and 94, 8) is perpendicular to the line through the points (8, 12) and (x,
24). Find the value of x.

Answer

To Find: Find the value of x ?



The concept used: If two line is perpendicular then, the product of their slopes is - 1.

Explanation: We have two lines having point A(- 2,6) and B(4,8) and other line having points C(8,12) and
D(x,24).

The formula used: The slope of the line, m = h—j*
T
i ; +—(-2)
Now, The slope of Line AB is, mpg = -
Mag = 2
AB = 3
and, The slope of Line CD is, mcp = 2:;

_}.
Mcp =5

We know the product of the slopes of perpendicular line is always - 1. Then,

Mag X Mcp = -1
Exﬂ:—l

2 12

X—8 .
i
Xx-8=-4
X=-4+8
X=4

Hence, The value of x is 4.

18. Question

Find the value of x for which the points (x, - 1), (2, 1) and (4, 5) are collinear.
Answer

The given points (x, - 1), (2, 1) and (4, 5) are collinear.

To Find: The value of x.

Concept Used: It is given that points are collinear, SO the area of the triangle formed by the points must be
zero.

Formula used: The area of triangle = x1(y1 - y3) + Xo(y3 - y1) + X3(y1 - ¥2)
Explanation: Let be points of triangle A(x, - 1), B(2, 1) and C(4, 5)
Now, The points are collinear than, Area of a triangle is zero.
Here, Put the given values in formula and we get,
x(L-5)+((2)(5-(-1))+4(-1-1)=0

X-5x+12-8=0

-4x+4=0

4x = 4

x=1

Hence, The value of x is 1.

19. Question

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



Answer
Given, (3, -1) and (4, - 2)
To find: Find the angle between x - axis and the line.

Explanation: We have two points A(3, - 1) and B(4, - 2).

The formula used: The slope of the line, m = —

Ko =Xy

—2-(=1)

Now, The slope of line AB, mag = -

Mag = - 1
and, we know, The slope of x - axis is always 0

Now, the angle between x - axis and slope of line AB is,

m; —m,
tan 8

1 + mym,

-1-0

tanf = 1T ( D00)

1

1

tan 8

@=tan"1-1

6 = 135°

Hence, The angle between the x - axis and the line is 135°.
20. Question

By using the concept of slope, show that the points (- 2, - 1), (4, 0), (3, 3) and (- 3, 2) vertices of a
parallelogram.

Answer
To Prove: Given points are of Parallelogram.

Explanation: Let us Assume that we have points, A (- 2, - 1), B(4, 0), C(3, 3) and D(- 3, 2), are joining the
sides as AB, BC, CD, and AD.

¥z2—¥a

Xp =Xy

The formula used: The slope of the line, m =

0—(-1)

Now, The slope of Line AB, mpg =

4—(-2)
Mar = =
AB = ¢
The slope of BC, mgc = 3;:
3
Mpc = 7
Now, The slope of Line CD, m¢p = %

_1
Mcp = ¢

2-(-1)
-3-(-2)

The slope of AD, mpp =

3
MAD = =



Here, We can see that, mag = mcpand mgc = Map
i.e, AB || CD and BC || AD

We know, If opposite side of a quadrilateral are parallel that it is a parallelogram.
Hence, ABCD is a Parallelogram.
21. Question

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

Answer

Given, A quadrilateral has vertices (4, 1), (1, 7), (- 6, 0) and (- 1, - 9).

A E B

) I

To Prove: Mid - Points of the quadrilateral form a parallelogram.

The formula used: Mid point formula = [%FLT”'Z]

Explanation: Let ABCD is a quadrilateral
E is the midpoint of AB
F is the midpoint of BC
G is the midpoint of CD
H is the midpoint of AD

Now, Find the Coordinates of E, F,G and H using midpoint Formula
Coordinate of E = [4“ 1”] = [ 4]

Coordinate of F = [1 6 HO] - [__ _]

Coordinate of G = [ 671 0 9] - [_ __]

Coordinate of H = [%%] - E _4]

Now, EFGH is a parallelogram if the diagonals EG and FH have the same mid - point

5—=7 Ed
Coordinate of mid - point of EG = [—2—4—_51 = [_E, _E]
2 2 2 4

2
[ ]
2 4

Since Diagonals are equals then EFGH is a parallelogram.

-5+3 'i"—

Coordinate of mid - point of FH = [

Hence, EFGH is a parallelogram.

Exercise 23.2
1. Question

Find the equation of the parallel to x-axis and passing through (3, - 5).



Answer

Given, A line which is parallel to x-axis and passing through (3, - 5)
To Find: The equation of the line.

Formula used: The equation of line is [y - y; = m(x - x;)]
Explanation: Here, The line is parallel to the x-axis,

So, The parallel lines have equal slopes,

And, the slope of x-axis is always 0, then

The slope of line, m =0

Coordinates of line are (xq1, y1) = (3, - 5)

The equation of line =y - y; = m(x - x7)

By putting the values, we get

y-(-5)=0(x-3)

y+5=0

Hence, The equation of lineisy +5 =0

2. Question

Find the equation of the line perpendicular to x-axis and having intercept - 2 on x-axis.
Answer

Given, A line which is perpendicular to x-axis and having intercept - 2.
To Find: The equation of the line.

Formula used: The equation of line is [y - y; = m(x - x;)]

Explanation: Here, The line is perpendicular to the x-axis, then xis0 and y is - 1.

So, The slope of line is, m = %

m=—
0

Since, It is given that x-intercept is - 2, so, y is 0.
Coordinates of line are (x4, y1) = (- 2, 0)

The equation of line =y - y; = m(x - x7)

By putting the values, we get

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

x+2=0

Hence, The equation of lineisx +2 =0

3. Question

Find the equation of the line parallel to x-axis and having intercept - 2 on y - axis.
Answer

Given, A line which is parallel to x-axis and having intercept - 2 on y - axis.

To Find: The equation of the line.

Formula used: The equation of line is [y - y1 = m(x - x;)]



Explanation Here, The line is parallel to the x-axis,
So, The parallel lines have equal slopes,

And, the slope of x-axis is always 0, then

The slope of line, m =0

Since, It is given that intercept is - 2, on y - axis then
Coordinates of line are (x4, y1) = (0, - 2)

The equation of lineisy -y = m(x - x7) - - - - (1)

By putting the values in equation (1), we get
y-(-2)=0(x-0)

y+2=0

Hence, The equation of lineisy + 2 =0

4. Question

Draw the lines x = - 3, x =2,y = - 2, y = 3 and write the coordinates of the vertices of the square so formed.
Answer

Given,x=-3,x=2,y=-2andy=3

Coordinates of the square are : A(2, 3), B(2, -2), C(-3, 3), and D(-3, -2).
5. Question

Find the equations of the straight lines which pass through (4, 3) and are respectively parallel and
perpendicular to the x-axis.

Answer

Given, A line which is perpendicular and parallel to x-axis respectively and passing through (4, 3)
To Find: Find the equation of that line.

Formula used: The equation of line is [y - y1 = m(x - x;)]

Explanation:

Case 1 : When Line is parallel to x-axis

So, The parallel lines have equal slopes,



And, the slope of x-axis is always 0, then

The slope of line, m =0

Coordinates of line are (x3, y1) = (4, 3)

The equation of lineisy -y = m(x - x3) - - - - (1)
By putting the values in equation (1), we get
y-(3)=0(x-4)

y-3=0

Case 2: when line is perpendicular to x-axis

Here, The line is perpendicular to the x-axis, then xis0 and y is - 1.

1%

So, The slope of the line is, m =

w

-1
m=—
0
Coordinates of line are (x4, y1) = (4, 3)
The equation of line =y - y; = m(x - x7)

By putting the values, we get

y-3=2 (-4

XxX=4

Hence, The equation of line when it is parallel to x -axis is y = 3 and it is perpendicular is x = 4.
6. Question

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

Answer

To Find: The equation of the line

Formula Used: The equation of line is [y - y1 = m(x - x3)]

Explanation:

Let us plot the lines



Now the line must be at the centre of the lines (-2, 0) and (6, 0).

The Midpoint formula = [%%]

Therefore,

—-2+6 0+0

Midpoint = [ :

2

»

Midpoint = (2, 0)

Hence, the equation of the line is x = 2.

7. Question

Find the equation of a line equidistant from the linesy =10 and y = - 2.

Answer

A line which is equidistant from the linesy =10andy = -2

To Find: The equation of the line

Formula used: The equation of line is [y - y; = m(x - x;)]

Explanation: A line which is equidistant from, two other lines,

So, the slopes must be the same .

Therefore, The slope of liney = 10 and y = - 2 is 0, because lines are parallel to the x-axis.
Since, The required line will pass from the midpoint of the line joining (0, - 2) and (0, 10)

The Midpoint formula = [

x+xl}r+}rl]
2 "2

So, The coordinates of the point will be [Q%] =(0, 4)
Since The equation of the line is :

y-4=0(x-0)

y =4

Hence, The equation of the lineisy = 4

Exercise 23.3



1. Question

Find the equation of a line making an angle of 150° with the x-axis and cutting off an intercept 2 from y-axis.
Answer

A line which makes an angle of 150° with the x-axis and cutting off an intercept at 2.

To Find: The equation of that line.

Formula used: The equation of alineisy = mx + ¢

Explanation: Here, angle, 6 = 150°

SO, The slope of the line, m =tan 6

m = tan 150°

Coordinate of y-intercept is (0, 2)

The required equation of the lineisy = mx + ¢

V3y—2V3 +x =0
X + \-@y = 2\.@
Hence, The equation of line is + w@y = 23

2. Question

Find the equation of a straight line:

(i) with slope 2 and y - intercept 3;

(ii) with slope - 1/ 3 and y - intercept - 4.

(iii) with slope - 2 and intersecting the x-axis at a distance of 3 units to the left of origin.
Answer

(i) Here, The slope is 2 and the coordinates are (0, 3)

Now, The required equation of line is

y=mx+c

y=2x+3

(ii) Here, The slope is - 1/3 and the coordinates are (0, - 4)

Now, The required equation of line is

y=mx+cC
1

y——gx—4

3y+x=-12

(iii) Here, The slope is - 2 and the coordinates are (- 3, 0)
Now, The required equation of lineisy - y; = m (x - Xq)
y-0=-2(x+ 3)

y=-2x-6



2X+y+6=0

3. Question

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

To Find: Equations of bisectors of the angles between coordinate axes.
Formula Used: The equation of lineisy = mx + ¢

Diagram:

Explanation:

Co-ordinate axes make an angle of 90° with each other.

So the bisector of angles between co-ordinate axes will subtend = 9%: = 45°

Now, we can see that there are two bisectors.

Angles subtended from x-axis are: 90° and 135°

And there is no intercept, c =0

Equations are:

y = tan45°x and y = tan135°x

y=xandy = -X

Hence, the equations of bisectors of angle between coordinate axis arey = x and y = -x
4. Question

Find the equation of a line which makes an angle of tan =1 (3) with the x-axis and cuts off an intercept of 4
units on the negative direction of y-axis.

Answer

Given: The equation which makes an angle of tan ~ 1(3) with the x-axis and cuts off an intercept of 4 units on
the negative direction of y-axis.

To Find: The equation of the line?

The formula used: The equation of the lineisy = mx + ¢
Explanation: Here, angle ® = tan -~ 1(3)

So,tan @ =3

The slope of the lineis, m = 3



And, Intercept in the negative direction of y-axis is (0, -4)

Now, The required equation of the lineisy = mx + ¢

y=3x-4

Hence, The equation of the lineisy = 3x - 4.

5. Question

Find the equation of a line that has y - intercept - 4 and is parallel to the line joining (2, - 5) and (1, 2).
Answer

Given, A line segment joining (2, - 5) and (1, 2) if it cuts off an intercept - 4 from y-axis.
To Find: The equation of that line.

Formula used: The equation of lineisy = mx + C

Explanation: Here, The required equation of lineisy = mx + ¢

Now, ¢ = - 4 (Given)

L Yz-¥
Slope of line joining (x1 - X2) and (y; - yp), M = ﬁ
So, Slope of line joining (2, - 5) and (1, 2),m = 2_1(__25] = —11

Therefore, m = -7

Now, The equation of lineisy = mx + ¢
y=-7x-4

y+7x+4=0

Hence, The equation of lineisy + 7x + 4 = 0.
6. Question

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

Answer

Given, A line segment joining (4, 2) and (3, 5) if it cuts off an intercept 3 from y-axis.
To Find: The equation of that line.

Formula used: The equation of lineisy = mx + C

Explanation: Here, The required equation of lineisy = mx + ¢

Now, ¢ = 3 (Given)

Let m be slope of given line = -1

L Y2-¥
Slope of line joining (x; - Xz) and (y1 - yp), M = ﬁ
So, Slope of line joining (4, 2) and (3, 5),m = ;—j - _il

1
Therefore, m = 3

Now, The equation of lineisy = mx + ¢

L+ 3
= =X
Y =3

X-3y+9=0



Hence, The equation of line is 2y + 5x + 6 = 0.
7. Question

Find the equation of the perpendicular to the line segment joining (4, 3) and (- 1 1) if it cuts off an intercept -
3 from y - axis.

Answer

Given, A line segment joining (4, 3) and (- 1, 1) if it cuts off an intercept - 3 from y-axis.
To Find: The equation of that line.

Formula used: The equation of lineisy = mx + C

Explanation: Here, The required equation of lineisy = mx + ¢

Now, ¢ = - 3 (Given)
Let m be slope of given line = -1
. L _ ¥z 1
Slope of line joining (X7 - Xp) and (y; - yp), M = x,
So, Slope of line joining (4,3)and (-1, , m = % = :—2

2
Therefore, m = —=
=]

Now, The equation of the lineisy = mx + ¢

2 3

bx
+3=——
y 2

2y +5x+6=0
Hence, The equation of line is 2y + 5x + 6 = 0.
8. Question

Find the equation of the straight line intersecting y - axis at a distance of 2 units above the origin and
making an angle of 30° with the positive direction of the x-axis.

Answer

Given, A line which intersects at y-axis at a distance of 2 units and makes an angle of 3(° with the positive
direction of x-axis.

To Find: The equation of that line.

Formula used: The equation of line is [y - y; = m(x - x;)]

Explanation: Here, Angle = 30° (Given)
So, The slope of the line, m = tan 6
m = tan 30°

1
m=—
V3
Now, The coordinates are (x4, y1) = (0, 2)

The equation of line =y - y; = m(x - xp)

y-2==(x-0)
v 3



3]

\.l3

4l

+ 23 =x

J3y+ 2V3-x =0

&

Hence, The equation of line is v4'3_y + 2y3—-x = 0.

Exercise 23.4

1. Question

Find the equation of the straight line passing through the point (6, 2) and having slope - 3.
Answer

Given, A straight line passing through the point (6,2) and the slope is - 3
To Find: The equation of the straight line.

Formula used: The equation of line is [y - y1 = m(x - x7)]

Explanation: Here, The line is passing through (6,2)

The slope of line, m = - 3 (Given)

Coordinates of line are (x1,y1) = (6,2)

The equation of line =y - y; = m(x - x7)

By putting the values, we get

y-2=-3(x-6)

y-2=-3x+ 18

y+3x-20=0

Hence, The equation of lineisy + 3x-20=0

2. Question

Find the equation of the straight line passing through ( - 2, 3) and indicated at an angle of 45° with the x -
axis.

Answer
A line which is passing through ( - 2,3), the angle is 45°.
To Find: The equation of a straight line.

Formula used: The equation of line is [y - y1 = m(x - x7)]

Explanation: Here, angle, 6 = 45°

SO, The slope of the line, m =tan 6

m = tan 45°

m=1

The line passing through (x7,y1) = ( - 2,3)

The required equation of lineisy - y; = m(x - x7)
y-3=1(x-(-2))

y-3=x+2

Xx-y+5=0

Hence, The equation of lineisx-y +5 =0



3. Question

Find the equation of the line passing through (0, 0) with slope m
Answer

Given, A straight line passing through the point (0,0) and slope is m.
To Find: The equation of the straight line.

Formula used: The equation of line is [y - y1 = m(x - x7)]
Explanation: Here, The line is passing through (0,0)

The slope of line, m = m (Given)

Coordinates of line are (x1,y1) = (0,0)

The equation of line =y - y; = m(x - x7)

By putting the values, we get

y-0=m(x-0)

y = mx

Hence, The equation of line is y = mx.

4. Question

Find the equation of the line passing through (2, 2.5) and inclined with x - axis at an angle of 7.
Answer

A line which is passing through (2,2v3), the angle is 75°.

To Find: The equation of a straight line.

Formula used: The equation of line is [y - y1 = m(x - x7)]

Explanation: Here, angle, 8 = 75°

SO, The slope of the line, m =tan 6

m = tan 75°

m=3.73=2+,/3

The line passing through (x7,y1) = (2,2v3)

The required equation of the lineisy - y; = m(x - x7)
y-2v3=2+4+vV3(x-2)

y-2V3=(2+V3)x-7.46

(2+V3)x-y-4=0

Hence, The equation of the lineis (2 + V3)x-y-4=0
5. Question

Find the equation of the straight line which passes through the point (1,2) and makes such an angle with the
positive direction of x - axis whose sine is %

Answer

A line which is passing through (1,2)

To Find: The equation of a straight line.



Formula used: The equation of line is [y - y; = m(x - X;)]

Explanation: Here, sin® = 3/5

. erpendicular
We know, sinf = P PnCtUED
Hypotenues

[ )

According to Pythagoras theorem,
(Hypotenuse)? = (Base)? + (Perpendicular)?
(5)2 = (Base)? + (3)2

(Base) = /25 —9
(Base)? =16

Base = 4

Hence, tanf — perpendicular _ 3
Base 4

SO, The slope of the line, m =tan 6

3
m=-
4
The line passing through (xq,y1) = (1,2)

The required equation of lineis 'y - y; = m(x - xp)
3
y-2= 3 (x-1)

4y -8 =3x-3

3x-4y+5=0

Hence, The equation of lineis 3x -4y +5 =0
6. Question

Find the equation of the straight line passing through (3, - 2) and making an angle of 60° with the positive
direction of y - axis.

Answer
A line which is passing through (3, - 2), the angle is 60° with the positive direction of the y - axis.
To Find: The equation of a straight line.

Formula used: The equation of line is [y - y; = m(x - x7)]

Explanation: Here, angle, 6 = 60° with the y - axis. So, it makes 30° with the positive direction of the x -
axis.

SO, The slope of the line, m = tan 6

m = tan 30°

| =

m =

wil

J
The line passing through (x1,y1) = (3, - 2)

The required equation of lineisy - y; = m(x - x7)
1

y-(-2)=—=(x-3)
v 3

\,@y + 2\.@ =x—3



x—V3y—3-2V3 =0
Hence, The equation of the lineisx — /3y —3—2y3 = 0
7. Question

- -

Find the lines through the point (0, 2) making angles T and =T with the x-axis. Also, find the lines parallel
3 3

to them cutting the y-axis at a distance of 2 units below the origin.

Answer

We know that equation of line having angle 8 from x-axis and passing through (x4, y7) is given by,
y—y,=tanf (x—x,)
Therefore,

Equation of first line,
T
(y -2) =tan (E) (x—0)

y-2=1vV3x

y-vV3x-2=0

The equation of line parallel to this line and passing through (0, -2),
(y + 2) = v3x

y-v3x+2=0

Equation of second line,
2m
(y-2) =tan (?) (x—0)

y -2 =-V3X

y++vV3x-2=0

The equation of line parallel to this line and passing through (0, -2),
(y +2) =-vV3x

y+vV3x+2=0

8. Question

Find the equations of the straight lines which cut off an intercept 5 from the y - axis and are equally inclined
to the axes.

Answer

A line which cut off an intercept 5 from the y - axis are equally to axes.
To Find: Find the equation

The formula used: The equation of the lineisy = mx + ¢

Explanation: If a line is equally inclined to the axis, then

Angle 6 = 45° and 6 = (180 - 45) = 135°

Then, The slope of the line, m = tan 6

m=1

Since, the interceptis 5, C =5

Now, The equation of the lineisy = mx + ¢



y=1x+5

y-x=5

Hence, The equation of the lineisy - x = 5.
9. Question

Find the equation of the line which intercepts a length 2 on the positive direction of the x - axis and is
inclined at an angle of 135° with the positive direction of the y - axis.

Answer
Given, A line which cut off an intercept a length w from the x - axis.
To Find: Find the equation

Formula used: The equation of line is [(y - y1) = m(x - x;)]

Explanation: If a line is inclined at angle 135° on y - axis, then angle on the x - axis is
Angle 8 = 135° and 6 = (180 - 135) = 45°
Then, The slope of the line, m = tan 6

m=1

Since the line passes through the point (2,0)
Now, The equation of line is (y - y1) = m(x - X3)
(y-0)=1(x-2)

y=Xx-2

X-y-2=0

Hence, The equation of the lineisx -y -2 = 0.
10. Question

Find the equation of the straight line which divides the join of the points (2, 3) and (- 5, 8) inthe ratio 3 : 4
and is also perpendicular to it.

Answer
Given, A line which divides the join of the points (2,3) and ( - 5,8) in the ratio 3:4
To Find : The equation of the line.

Explanation: The coordinates of the point which divides the join of the points (2,3) and ( - 5,8) in the ratio 3:4
is given by (x,y).
Coordinate of x when line divides in ratio m:n = &) *nt)
m+n
_ 3(-5)+4(-2)
3+4

Coordinate of y when line divides in ratio m:n = 2&2)*80)
m+n

_ 3(8) +4(3)
y 314
— 36
y=7

¥2—¥a
Ko —Xp

The slope of the line with two points is, m =



8-3

Now, The slope of joining the points (2,3) and ( - 5,8) = — -

m =

35
=7

The equation of the line is

7y — 36 49x + 63
7 35

7y — 36 49x + 63
1 5

35y - 180 = 49x + 63

49x - 35y + 229 =0

Hence, The equation of line is 49x - 35y + 229 =0
11. Question

Prove that the perpendicular drawn from the point (4, 1) on the join of (2, - 1) and (6 5) divides it in the ratio
5:8.

Answer
Given, A perpendicular drawn from the point (4,1) on the join of (2, - 1) and (6,5)

To Prove: The perpendicular divides the line in the ratio 5:8.

B = (8, 5)

Explanation: Let us Assume,The perpendicular drawn from point C(4,1) on a line joining A(2, - 1) and B(6,5)
divide in the ratio k:1 at the point R.

Now, The coordinates of R are:

mix, ) + n{x;) miyz)+nly,)
m+n ' m+n

By using Sectional Formula, (x,y) =

6k +2 Sk—l_ o (1)

R(xy) = k+1 'k+1

¥2—¥a
Ko —Xp

The slope of the line with two points is, m =



5+1

+
6—2

The slope of AB =

The slope of CR =¥
x—4

And, PR is perpendicular to AB
Since, (Slope of CR)x(Slope of AB) = -1

)<(e=) -~

6k + 2
[k+1}_1xﬁ__1
[51{—1}_4 4
kK + 1
5k—1-k-1 4
6k + 2—4k—4 6
k-2 2
2k—2 3

3(4k - 2) = - 2(2k - 2)
12k-6=-4k + 4
16k = 10

K:

Wl

So, The ratio is 5:8

Hence, R divides AB in the ratio 5:8.

12. Question

Find the equations to the altitudes of the triangle whose angular points are A (2, - 2), B(1, 1), and C ( - 1, 0).
Answer

A triangle is given with three angular points A (2, - 2), B(1, 1), and C (-1, 0)

To Find: Find the equation.

Formula Used: The equation of line is (y - y;) = m(x - xq)

A

B D C

Explanation: Here, AD, BE and CF are the three altitudes of the triangle.

Now,

We know, The slope of the line with two points is, m = i—z:il
*Z L
0—-1 1

So, Theslopeof BC=—— = ——
—-1-1 -2



The slope of AC = 02 _ 2
-1-2 -3

The slope of AB = e _ 2
1-2 -1

and, The product of two slopes of the perpendicular line is always - 1

So, (slope of AB) x (slope of CF) = -1

The slope of CF =

o]

(slope of BE)x(slope of AC) = -1

1 3
The slope of BE = "7z = 3
3

(slope of AD)x(slope of BC) = -1

The slope of AD = —71 = 2

e =

So, The equation of line is (y - y;) = m(x - X7)
The equation of Line AD is
y-(-2)=-2(x-2)

y+2=-2x+2

2X+y-2=0

The equation of Line BE is
1 > 1
y-1=5&-1

2y -2 =3x-3
2y-3x+1=0

The equation of Line CF is

1
y—0= §(x+ 1)

X-3y+1=0

Hence, The equation of the three equation is calculated.

13. Question

Find the equation of the right bisector of the line segment joining the points (3, 4) and ( - 1, 2).
Answer

Given, The line segment joining the points (3,4) and ( - 1,2)

To Find: Find the equation of the line

Formula used: The equation of line is (y - y1) = m(x - x7)

Explanation: Here, The right bisector PQ of AB at C and is perpendicular to AB

Now, The coordinate of the mid - points = [%“Tﬂ'z]

The coordinates of point C are = [?% = (1,3)
1

And, The slope of PQ = ~ Slope of AE



The slope of PQ, m = _2_;(_1 —3) = __42

SO, The slope of PQ, m = -2

The required equation of PQ is (y - y;) = m(X - x7)
y-3=-2(x-1)

y-3=-2x+2

y+2x=5

Hence, The equation of lineisy + 2x =5

14. Question

Find the equation of the line passing through the point ( - 3, 5) and perpendicular to the line joining (2, 5)
and ( - 3, 6).

Answer

Given, A line which passes through the point ( - 3,5) and perpendicular to the line joining (2,5) and ( - 3,6)
To Find: Find the equation

Formula Used: The equation of line is (y - y;) = m(x - xq)

Explanation: Here, The line passes through the point ( - 3,5 ), Given

So, The coordinate (x41,y7) = ( - 3,5)

Now, The line is perpendicular to the line joining (2,5) and ( - 3,6),

¥z2—¥1
Kg —XKy

We know, The slope of the line with two points is, m =

6-5

So, the slope of line joining (2, 5) and ( - 3,6) is =

1
Slope of joining line (2.5)and({—3.6)

Therefore, The slope of the required line is, m =

1
Soom=—"T1
]

m=5

Now, The equation of straight line is (y - y1) = m(x - x7)
y-5=5(x-(-3)

y-5=5x+15

5x-y+20=0

Hence, The equation of lineis5x -y + 20 =0

15. Question

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

Given, The line segment joining the points (1,0) and (2,3)
To Find: Find the equation of line

Formula used: The equation of line is (y - y1) = m(x - X7)

Explanation: Here, The right bisector PQ of AB at C and is perpendicular to AB



So, The slope of the line with two points is, m = i—zjl
- T

The slope of the line AB = 2—_0 =3

[

We know, The product of two slopes of the perpendicular line is always - 1

Therefore, (slope of AB) X (slope of PQ) =-1

Since Slope of PQ = —g

Now, The coordinate of the mid - points = [‘l TXe “Tﬂ"z]

The coordinates of point C are = [1 t2 3 ”'] - [ ]

The required equation of PQ is (y - y1) = m(x - X7)

3 1 3
(r=3) - -3(x-3)
6y -9=-2x+3
X+3y=6
Hence, The equation of lineis x + 3y = 6
Exercise 23.5
1 A. Question
Find the equation of the straight lines passing through the following pair of points:
(0, 0) and (2, - 2)
Answer
Given:
( X1, y1) = (0, 0), ( X2, Y2) = (2, -2)
Concept Used:
The equation of the line passing through the two points ( X7, y1) and ( X, y»).
To find:
The equation of the straight line passing through a pair of points.
Explanation:

So, the equation of the line passing through the two points (0, 0) and (2, —2) is

¥z—¥1

The formula used: ¥y — y; = (X X;)

=>y—0= % (x—0)

>y =-X

Hence, equation of line isy = -x

1 B. Question

Find the equation of the straight lines passing through the following pair of points:

(a, b)and (a + csina, b + c cos a)

Answer



Given:

(x1,y1) = (a, b), (x5, y2) = (a + csing, b + ¢ cosa)

Concept Used:

The equation of the line passing through the two points ( x1, y1) and ( x5, y>).
To find:

The equation of the straight line passing through a pair of points.
Explanation:

So, the equation of the line passing through the two points (0, 0) and (2, —2) is

The formula used: ¥ — ¥, = 2224 (x — x,)

Xp =Xy

b+c cosa—b
>y—b=—"—(x—2a
y a+c sin a—a( )

=y-b=cotqg(x-a)
Hence, equation of lineisy - b = cot g(x - a)
1 C. Question
Find the equation of the straight lines passing through the following pair of points:
(0, -a) and (b, 0)
Answer
Given:
( x1,y1) = (0,-a), ( X3, y2) = (b,0)
Concept Used:
The equation of the line passing through the two points ( x1, y1) and ( X3, y3)
To find:
Equation of straight line passing through pair of points.
Explanation:
So, the equation of the line passing through the two points is
Y2¥1

The formula used: ¥y —¥; = (x—x,)

p—
sy—a= E (x—0)

=>ax-by=c

Hence, the equation of lineis ax - by = ¢

1 D. Question

Find the equation of the straight lines passing through the following pair of points:
(a, b)and (a + b, a-Db)

Answer

Given: ( x1,y1) = (a,b), ( X3, y2) = (a+b, a-b)

Concept Used:

The equation of the line passing through the two points ( x1, y1) and ( x5, y3).



To find:
The equation of the straight line passing through a pair of points.
Explanation:

So, the equation of the line passing through the two points is

_ ¥z ¥
Ko —Xp

The formula used: ¥ — ¥4 (x—x,)
a—-b-b

at+b—a

=y—b= (x—a)

= by - b2 = (a - 2b)x - a% + 2ab

= (a-2b)x-by+b’+2ab-a2=0

Hence, the equation of line is (a - 2b)x - by + b? + 2ab-a% =0

1 E. Question

Find the equation of the straight lines passing through the following pair of points:
(aty, a/ty) and (aty, a/ty)

Answer
Given: ( x1,y1) = (atl,%), (X2, ¥2) = (atg;%)

Concept Used:

The equation of the line passing through the two points ( X1, y1) and ( x5, y>).
To find:

The equation of straight line passing through a pair of points.

Explanation:

So, the equation of the line passing through the two points is

The formula used: ¥ — y; = 222 (x — X, )

Xp =Xy

az:
= _ _fz Ty
y—aty= N

at, —at,

(x— at,)

Sy -ajty = (x-aty)

=X + t,t,y= a(t; +t;)

Hence, the equation of the line isx + t,t,y = a(t, +t;)

1 F. Question

Find the equation of the straight lines passing through the following pair of points:
(a cos a, asin a) and (a cos B, a sin B)

Answer

Given: ( x73,y71) = (a cos a, a sin a), ( X3,y>) = (a cos B, a sin B)

Concept Used:

The equation of the line passing through the two points ( X1, y1) and ( x5, y3).
To find:

The equation of straight line passing through a pair of points.



Explanation:

So, the equation of the line passing through the two points is

¥=2—¥

The formula used: ¥y —¥; = (x X,)

asin B—asina (X

y — asina = —acosa)

acosP—acosa

R y(cos f—cos a) — x(sin f — sin a) — asin acos B+ asin acos a + acos asin f§ —
acosasina= 0

= y(cos B— cos @) — x(sin B — sin «) = asin acos B — acos asin p

< 2 (222)in(52) - xn (£5)cos (59) = asinta-

- 2 (22)in(55) 2 (22)con (£2)  asin (=) os ()
Dividing by sin (%3)

< s (22 + 2xc05(22) = aco(2)

Hence, the equation of the line is 2ysin ( '3) +9x .;05( '3) — acos (%3)

2 A. Question

Find the equations to the sides of the triangles the coordinates of whose angular points are respectively:
(1,4), (2,-3)and (-1, - 2)

Answer

Given:

Points A (1, 4), B(2, -3) and C(-1, -2).

Assuming:

mj m; and m3 be the slope of the sides AB, BC and CA, respectively.
Concept Used:

The slope of the line passing through the two points ( X1, y1) and ( X3, y3).
The equation of the line passing through the two points ( X3, y;) and ( x5, y>).
To find:

The equation of sides of the triangle.

Explanation:
Mo 237 o Z2EE 0 442
1= 5727 43T 1a
1
mjp = -7, Mp= —Eand ms3 =3

So, the equation of the sides AB, BC and CA are

Formula used: y - y;= m (X - X3)
y-4=-7(x-1),y +3 = —Z(x-2)andy + 2 = 3(x+1)

=>7x+y=11,x+3y+7=0and3x-y+1=0

Hence, equation of sides are 7x + y =11, x+ 3y +7 =0and 3x -y +1 =0



2 B. Question

Find the equations to the sides of the triangles the coordinates of whose angular points are respectively:
(0,1), (2, 0) and (-1, - 2)

Answer

Given:

Points A (0, 1), B(2, 0) and C(-1, -2).

Assuming:

mj m;y and m3 be the slope of the sides AB, BC and CA, respectively.
Concept Used:

The slope of the line passing through the two points ( x1, y1) and ( X3, y3).
The equation of the line passing through the two points ( X1, y1) and ( X3, y3).
To find:

The equation of sides of the triangle.

Explanation:
mi= 1 oo 2270 Lo 1#2
1= 550727 53737 1he
1 2
mp= —2, M= —= and mz= 3

So, the equation of the sides AB, BC and CA are

Formula used: y - y1= m (X - X7)

v-1= El(x— 0),y-0= —g(x— 2)andy + 2 = 3(x+1)

=>X+2y=2,2x-3y=4and3x-y+1=0
Hence, equation of sidesare x + 2y = 2,2x -3y =4and 3x -y +1 =0
3. Question

Find the equations of the medians of a triangle, the coordinates of whose vertices are (-1, 6), (-3,-9) and (5, -
8).

Answer

Given:

A (-1, 6),B (-3, —9) and C (5, —8) be the coordinates of the given triangle.

Assuming:

D, E, and F be midpoints of BC, CA and AB, respectively. So, the coordinates of D, E and F are
To find:

The equation of median of a triangle.

Explanation:



Median AD passes through A (-1, 6) and D (1, -17/2)

So, its equation is

Formula used: y- y; = (@) (x-%x;)

Xp =Xy

4y - 24 = -29x - 29
29x +4y +5=0
Median BE passes through B (-3,-9) and E (2,-1)

So, its equation is

Formula used: y - y, = (@) (Xx-%1)

Xp =Xy

-1+9
2+3

y+9= (x+3)

5y + 45 =8x + 24
8x -5y -21=0
Median CF passes through C (5,-8) and F(-2,-3/2)

So, its equation is

Formula used: y - y, = (@) (Xx-%1)

Xp =Xy

248
= y+9=j§_—5(x—5)

=-14y - 112 = 13x - 65

=13x+ 14y +47 =0

Hence, the equation of line is 13x + 14y + 47 =0
4. Question

Find the equations to the diagonals of the rectangle the equations of whose sidesare x =a,x =a',y = b and
y =b".

Answer
Given: The rectangle formed by the linesx =a,x=a’,y=bandy =10’
Concept Used:

The equation of the line passing through the two points ( x1, y1) and ( X3, y3)

To find:



The equation of diagonal of the rectangle.
Explanation:
Clearly, the vertices of the rectangle are A(a, b), B(a’, b), C(a,’ b’) and D(a, b’) .

The diagonal passing through A (a, b) and C (a’, b’) is

Formula used: y - y, = (%)(x— X; )
b _br—b
y-b =7 (x-3a)

=(a'-a)y-b(a'-a)=(b'-b)x-a(b’-b)
=(a’'-a)-(b’'-b)x =ba’-ab’

And, the diagonal passing through B(a’, b) and D(a, b’) is

Formula used: y - y, = (@) (Xx-%1)

Xp =Xy

v-b,
_a—a’(x_a)

=(a’'-a)y-b(a-a’)=(b'-b)x-a'(b’ -b)

yv-b

=>(a -a)-(b'-b)x=a’b’' -ab
Hence, the equation of diagonals are (a’ -a) - (b’ -b)x =ba’'-ab’and (a’-a) - (b’ -b)x =a’b’ - ab
5. Question

Find the equation of the side BC of the triangle ABC whose vertices are A (-1, -2), B (0, 1) and C (2, 0)
respectively. Also, find the equation of the median through A (-1, - 2).

Answer

Given: The vertices of triangle ABC are A (-1, -2), B(0, 1) and C(2, 0).
Concept Used:

The equation of the line passing through the two points ( x1, y1) and ( x5, y»)
To find:

Equation of side BC of triangle ABC.

The equation of median through A.

Explanation:

So, the equation of BC is

Formula used: y- y, = (@) (x- %)

Ko —Xy

=sy-1= _?l(x—())

=>xXx+2y-2=0

Let D be the midpoint of median AD is

s0.0 (%2 12) - (1)

2" 2 2

So, the equation of the median AD is



Formula used: y - y, = (h_l"l) (x-x,)

Ko —Xy

1
§“+ 2

1+1

y+ 2= (x+ 1)

=>4y +8=5x+5

=5x-4y-3=0

The equation of lineBCisx +2y-2=0

Hence, the equation of median is 5x -4y -3 =0
6. Question

By using the concept of the equation of a line, prove that the three points (- 2, - 2), (8, 2) and (3, 0) are
collinear.

Answer

Given: points be A (-2, 2), B (8, 2) and C(3,0).
To prove:

Points (- 2, - 2), (8, 2) and (3, 0) are collinear.
Explanation:

The equation of the line passing through A (-2,-2) and B (8, 2) is

Formula used: y - y, = (@) (Xx-%1)

Xp —XK,
242
N + 2 = EIE(X + 2)

=25y +10=2x+4

=2x-5y-6=0

Clearly, point C (3, 0) satisfies the equation 2x -5y -6 =0

Hence Proved, the given points are collinear.

7. Question

Prove that the line y - x + 2 = 0 divides the join of points (3,-1) and (8, 9) in the ratio 2:3
Answer

Assuming:

y - X +2 = 0 divides the line joining the points (3, -1) and (8, 9) at the point P in theratiok : 1
To prove:

Liney - x + 2 = 0 divides the join of points (3,-1) and (8, 9) in the ratio 2:3

Explanation:

3+8k -1+9k
= (k+1’ k+1 )

Pliesonthey-x+2=0

Therefore,
—1+9k 3+8k Lo 0
( k+1 k+1 ) B

=-1+9k-3-8k+2k + 2

I
o



=23k =2

2
=>k=—
3

Hence Proved, the liney - x +2 = 0 divides the line joining the points (3, -1) and (8, 9) in the ratio 2 : 3
8. Question

Find the equation to the straight line which bisects the distance between the points (a, b), (a', b') and also
bisects the distance between the points (-a, b) and (a', - b').

Answer
Given: points be A (a, b), B(a’, b’),C(-a, b) and D(a’, -b’)
Assuming:

P and Q be the mid points of AB and CD, respectively.

P_ (a+a’ b+h’)
T Az o2
a'-a b’—b)
Q= ( 2 ' 2
Explanation:

The equation of the line passing through P and Q is

Formula used: y - y, = (@) (x- %)

Xp —Xy
 b'—b b+b ;
b+b ) a +a
Y= _a’—a_a’+a(x_ 7 )
2 2

=2y-b-b = %(ZX— a-a)

= 2ay -2b'’x=ab-a’'b’
Hence, the equation of the required straight line is 2ay - 2b’x = ab - a’b’
9. Question

In what ratio is the line joining the points (2, 3) and (4, -5) divided by the line passing through the points (6,
8) and (- 3, -2).

Answer

Given: the equation of the line joining the points (6, 8) and (-3, -2) is

To find: In what ratio line joining the points divided by a line.

Assuming: 10x - 9y +12 = 0 divide the line joining the points (2, 3) and (4, 5) at points P in the ratiok : 1

Explanation:

Formula used: y- y,; = (%) (x-%x;)
Rz TR

-2-g
=V- 8 ==:E:E(X-— 6)
=10x-9y +12 =0

4k+2 S5k+3

k+1 k+1)

P = (

P lies onthe 10x -9y +12 =0

Therefore,



4k +2 5k+3

10 )~ 9

Yy +12 = 0

=40k + 20 + 45k - 27 +12k +12 =0
=297k +5=0

97

Hence, the joining the points (2, 3) and (4, 5) is divided by the line passing through the points(6, 8) and (-3, -
2) in the ratio 5: 97 externally.

10. Question

The vertices of a quadrilateral are A (-2, 6), B (1, 2), C (10, 4) and D (7, 8). Find the equations of its
diagonals.

Answer

Given: the two diagonals of the quadrilateral with vertex A (-2, 6), B(1, 2), C(10, 4) and D(7, 8) are
AC and BD.

Concept Used:

The equation of the line passing through the two points ( X1, y1) and ( x5, y3).

To find:

The equation of diagonal of the quadrilateral.

Explanation:

The equation of AC passing through A (-2, 6) and C (10, 4) is

Formula used: y - y, = (@) (Xx-%1)

Xp =Xy

4—6
y-6=—""(x+2)

=>X+6y-34=0

And the equation of AC passing through, B (1, 2) and D(7, 8) is

Formula used: y - y, = (@) (Xx-%1)

X =X
8-2
y—2= ;(X—l)

=>x-y+1=0
Hence, the equation of the diagonalarex + 6y -34 =0andx-y+1=0
11. Question

The length L (in centimeters) 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.

Answer

Assuming:

C along the x-axis and L along the y-axis

Given:

Points (20, 124.942) and (110, 125.134) in CL plane.
Concept Used:

The equation of the line passing through the two points ( x1, y1) and ( x5, y3)



To find:
The equation of L in term of C.
Explanation:

L is a linear function of C, the equation of the line passing through (20, 124.942) and(110, 125.134) is

Formula used: y - y, = (ﬂ) (x- %)

Ko —Xy

L 19s.049 125.134 — 124.942 20
- ' - 110 — 20 (€C-20)

> L- 124942 = =>(C- 20)

= L- 124942 = ==(C- 20)

N gc + 124.942 — zoxg

S = gc + 124.942 — 0.04267

L = —C + 124.899
1875

Hence, the equation of Lintermof Cis, = %c + 124.899

12. Question

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

Answer

Assuming:

x denotes the price per liter, and y denote the quality of the milk sold at this price.

Since there is a linear relationship between the price and the quality, the line representing this
Given:

Relationship passes through (14, 980) and (16, 1220).

To find:

How many liters could he sell weekly at Rs. 17 per liter.

Explanation:

So, the equation of the line passing through these points is

Formula used: y- y, = (ﬂ) (x- %)

Ko —Xy

1220 — 980

— 980 =
y 16— 14

(x— 14)

=y -980 = 120(x - 14)
=120x-y-700 =0

When x = 17 then we have,
120(17)-y-700=0

=y =1340

Hence, the owner of the milk store can shell 1340 litres of milk at Rs. 17 per litre.



13. Question

Find the equation of the bisector of angle A of the triangle whose vertices are A (4, 3), B (0, 0) and C (2,3).
Answer

Given: the vertices of triangle ABC are A (4, 3), B (0, 0) and C (2, 3).

To find:

The equation of bisector of angle A.

Explanation:

Let us find the lengths of sides AB and AC.

AC= [(4-2)2+(3-32)=2

We know that the internal bisector AD of angle BAC divides BC in the ratio AB: AC, i.e. 5: 2

D (2><0+5><2 2x0+5><3) . (10 15)
542 ' 542 77

Thus, the equation of AD is

Formula used: y - y, = (@) (Xx-%1)

Xp =Xy

15

y-3 = —5 (-4

7

>y-3 = i(x—-‘-})

=>x-3y+5=0
Hence, the equation of lineisx -3y +5 =0
14. Question

Find the equations to the straight lines which go through the origin and trisect the portion of the straight line
3 x +y = 12 which is intercepted between the axes of coordinates.

Answer

To find:

The equation of the required line.

Assuming:

The line 3x + y = 12 intersect the x-axis and the y-axis at A and B, respectively.

y =m;x and myXx be the lines passing through the origin and trisect the line 3x + y =12 at P and Q.

Explanation:
Atx =0
0+y=12
=2y =12
Aty =0

3x + 0 =12

=2Xx=14



~A(4,0)andB (0,12)

y =mix and myx be the lines passing through the origin and trisect the line 3x + y =12 at P and Q.
AP = PQ = QB

Let us find the coordinates of P and Q.

P_ (2><4-+1><0 2><0+1><12)= (i-‘-})

»

2+1 241 3
Q= (1><4-+2><0 1><0+2><12) _ (4 8)
- 241 7 241 T \g

Clearly, P and Q lie on y = mix and y = myX, respectively.
8 4
~4=m, x 3 and8 = m, X 3
3
=mp= Eandm2=6
. . 3
Hence, the required lines are y = X

=2y = 3xandy = 6X

Hence, the equation of line is 2y = 3x and y = 6x

15. Question

Find the equations of the diagonals of the square formed by the linesx =0,y =0,x=1andy = 1.
Answer

Given:

The square formed by thelinesx =0,x=1,y=0andy = 1.

Concept Used:

The equation of the line passing through the two points ( x1, y1) and ( X3, y3)
To find:

The equation of diagonal of the square.

Explanation:

Clearly, the vertices of the square are A(0O, 0), B(1, 0), C(1, 1) and D(0,1) .

The diagonal passing through A (0, 0) and C(1, 1) is

Formula used: y - y, = (@) (Xx-%1)

Xp =Xy

1-0
1-0

y-0 = (x-0)

=y =X
And, the diagonal passing through B(1, 0) and D(0, 1) is

Formula used: y - y, = (@) (x-x,)

Ko —Xy

1-0
0—-1

y-0 = (x-1)

=2y=-x+1
=>x+y=1

Hence, the equation of diagonals arey = xand x +y = 1.



Exercise 23.6

1 A. Question

Find the equation to the straight line

cutting off intercepts 3 and 2 from the axes.
Answer

Given:

Here,a=3,b =2

To find:

The equation of line cutoff intercepts from the axes.
Explanation:

So, the equation of the line is

Formula used: '—:+% =1

+i=1
2

Wil

= 2X + 3y =6

Hence the equation of line cut off intercepts 3 and 2 from the axes is 2x + 3y = 6
1 B. Question

Find the equation to the straight line

cutting off intercepts -5 and 6 from the axes.
Answer

Given:

Here, a = -5, b=6

To find:

The equation of line cutoff intercepts from the axes.
Explanation:

So, the equation of the line is

Formula used: '—:+% =1

X ¥
—+2 =1
-5 6
= 6x -5y =-30

Hence, the equation of line cut off intercepts -5 and 6 from the axes is 6x - 5y = -30

2. Question

Find the equation of the straight line which passes through (1, -2) and cuts off equal intercepts on the axes.
Answer

Given:

A line passing through (1, -2)

Assuming:

The equation of the line cutting equal intercepts at coordinates of length “ a ‘ is



Explanation:

Formula used: '—:+% =1

=X+ y=a

The line x + y =a passes through (1, -2 ) So the point satisfy the equation
1-2 =a

=2a=-1

Hence the equation of the line is x+ y = -1

3 A. Question

Find the equation to the straight line which passes through the point (5, 6) and has intercepts on the axes
Equal in magnitude and both positive

Answer

Given:

Here,a =b

To find:

The equation of line cutoff intercepts from the axes.

Explanation:

So, the equation of the line is

Formula used: '—:+% =1

X ¥y
—+==1
a b

X

X, y_
a a
=>X+y=a

The line passes through the point (5, 6) So equation satisfy the points,
=>5+6=a

=2a=11

Hence the equation of the lineis x +y =11

3 B. Question

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

Answer

Given:

Here, b = -a

To find:

The equation of line cutoff intercepts from the axes.

Explanation:



So, the equation of the line is

Formula used: '—:+% =1

Xy
—+i=1
a b

X
X,V
a -—a
=X-Yy=a

The line passes through the point (5, 6) So equation satisfy the points,
=5-6=a

=2a=-1

The equation of the lineisx -y =-1

4. Question

For what values of a and b the intercepts cut off on the coordinate axes by the line ax + by + 8 = 0 are equal
in length but opposite in signs to those cut off by the line 2x - 3y + 6 = 0 on the axes.

Answer

Given:

Intercepts cut off on the coordinate axes by the line ax + by +8 =0 ...... (i)
And are equal in length but opposite in sign to those cut off by the line
2x-3y+6 =0 ...... (ii)

Explanation:

The slope of two lines are equal

The slope of the line (i) is —E

Thesmpe<ﬁthenne(n)s§

The length of the perpendicular from the origin to the line (i) is

The formula used: d = [¥2¥*d
\.'I3.2+b2
d= a(0)+b(0)+8
1 \.'I32+b2
_ 8x3
1™ J13p2

The length of the perpendicular from the origin to the line (ii) is

The formula used: d — [¥bv+d
\.'I3.2+b2
2(0)-3(0)+6
4= [20-20
J22+432

Given: d1=d,



8x3 6

Vi13b2 V13

Hence the value of a and b is —g 4

5. Question

Find the equation to the straight line which cuts off equal positive intercepts on the axes and their product is
25

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1

To find:

The equation of the line which cutoff intercepts on the axes.
Given:

Here a = b and ab = 25

Explanation:

na?=25

= a = 5 since we are to take only positive value of intercepts

Hence, the equation of the required line is

Formula used: '—:+% =1

y=>5
Hence, the equation of lineisx +y =5
6. Question

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.

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1
Given:

The line '—:+% = 1 intersects the axes (a,0) and (0,b).

Explanation:

So, (-4,3) divides the line segment AB and the ratio 5:3

s+3a 5

T 5437 7 543

az 24
=>a=——,b=



x .y
So, the equation of the line is zz T 2= = 1
2 E

= 9x - 20y = -96
Hence, the equation of line is 9x - 20y = -96
7. Question
A straight line passes through the point (a, B) and this point bisects the portion of the line intercepted
between the axes. Show that the equation of the straight line is _‘i + :— =1.
2 2
Answer

Concept Used:

The equation of the line with intercepts a and b is'—:—i—% =1

Given:
The line intersects the axis at A (a, 0) and B ( b, 0)
Explanation:

Here, ( a, B) is the midpoint of AB

a+0

0+hb
>0 =—-) ="
2 B 2

_3qg_b
=>o(_2,[3_2

o ie — Y
Hence, The equation is 2a+ 28 1
8. Question

Find the equation of the line which passes through the point (3, 4) and is such that the portion of it
intercepted between the axes is divided by the point in the ratio 2 : 3.

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1

Assuming:

The line meets the coordinate axes at A and B, So the coordinates A (a, 0) and B (0, b))
AP:BP =2:3

Here p = (3, 4)

2x0+3xa 4 2xb+3x0
N 24+3 243

= 3a = 15,2b = 20
=2a=5,b=10
Thus the equation of the line is

Formula used: '—:+% =1

X ¥
—+=1
510

=2x+y=10



9. Question
Point R (h, k) divided line segments between the axes in the ratio 1 : 2. Find the equation of the line.
Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1

Given:
The line passes through R(h, k)

Explanation:

The line intersects the coordinate axes at A(a, 0) and B( 0, b).
Here, AP:BP =1:2

1x0+2xa 1xb+2x0
N 142 142

Substituting 3 = 3?1‘ b = 3k in'—:+% _1

2x y
3 3k
=2kx + hy - 3hk = 0

1

Hence, the equation of the line is 2kx + hy - 3hk =0
10. Question

Find the equation of the straight line which passes through the point (-3, 8) and cuts off positive intercepts
on the coordinate axes whose sum is 7

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1

Given:

Herea+b=7,b=7-a
Explanation:

The line is passing through (-3, 8).
S.8_
a b

Substituting b =7 - a, we get

=-3(7—a)+8a=7a—a’
=»aZ+4a-21=0

=(a-3)a+7)=0



= a = 3 ( since, a can only be positive )
Substituting a = 3 in equation (i) we get,
b=7-3=4

Hence, the equation of the line is§+ g =1
11. Question

Find the equation to the straight line which passes through the point (-4, 3) and is such that the portion of it
between the axes is divided by the point in the ratio 5 : 3.

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1
Given:

The line '—:+% = 1 intersects the axes (a,0) and (0,b).

Explanation:

So, (-4,3) divides the line segment AB and the ratio 5:3

S5+3a _ 5b
T s5+3’7 7 543
32 24
=2a= ——, b e
3 5
: N
So, the equation of the lineis zz + 2z =1
2 5

= 9x - 20y = -96
Hence, the equation of line is 9x - 20y = -96
12. Question

Find the equation of a line which passes through the point (22, -6) and is such that the intercept on x-axis
exceeds the intercept on the y-axis by 5.

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1

Given:
Here, a =b+5 ........ (1)
Explanation:

The line passing through the point (22, -6)

Substituting a = b + 5 from equation (1 ) in equation (2)
22 N 6
b—5 b
22b—6b—30=Db%*+5b

1

(b -5)(b-6)=0
b=5,6



From equation (1)
When b =5 thena =10
When b =6thena =11

Thus the equation of the required line is

b 4
=+
10

|

=1 and ﬁ +§ =1

Thus the equations are

X + 2y=10, 6x +11y=66

Hence, the equation of line is x + 2y=10, 6x +11y=66
13. Question

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.

Answer

Concept Used:

The equation of the line with intercepts a and b is'—:+% =1

Assuming:

The line meets the coordinate axes at A and B, So the coordinates A (a, 0) and B (0, b))
Given:

4AP - 3BP = 0

Explanation:

=>AP:BP=3:4

Here p= (1, -7)

Ix0+4xa 3xb+4x0

3+4 ' 3+4
=4a = 7,3b = - 49

7 49
sa=lb=-2
4 3

Thus the equation of the line is

v

+-m=

3

a-lq|>:

4x -3y
s—+—==1
7 49

= 28x -3y =49
14. Question

Find the equation of the line passing through the point (2, 2) and cutting off intercepts on the axes whose
sumis 9

Answer

Concept Used:

The equation of the line with intercepts a and b is i + % =1

Given:



Here, a+b =9

Explanation:

2 2
a 9—a

=18 - 2a + 2a = 9a - a?

=a’-9a+18=0

=(a-3)a-6)=0

=a=3,6

Fora=3,b=9-3=6

Fora=6,b=9-6=3

Thus the equation of line is

§+§ =1 or§+§= 1

=22Xx+y=60rx+2y=6

Hence, the equation of lineis2x +y=60rx + 2y =6
15. Question

Find the equation of the straight line which passes through the point P(2, 6) and cuts the Coordinates axes at

: . AP 2
the point A and B respectively so that —— = —.

BP 3
Answer

Concept Used:

The equation of the line with intercepts a and b is i + % =1

Assuming:

The line meets the coordinate axes at A and B, So the coordinates A (a, 0) and B (0, b))
Given:

AP:BP =2:3

Explanation:

Here p= (2, 6)

2x0+3xa 6 2xbhb+3x0
N 24+3 243

=3a = 10,2b = 30

Thus the equation of the line is



+<=1
15

mlSlH

3x v
s=+<=1
10 15

=9x + 2y = 30
16. Question

Find the equations of the straight lines each of which passes through the point (3, 2) and cuts off intercepts a
and b respectively on x and y-axes such thata - b = 2.

Answer

Concept Used:

The equation of the line with intercepts a and b is E + i =1

Given:

Here,a-b =2

Explanation:

The line is passing through (3,2).

From equation (i) and (ii)

3 2

brz b

=3b + 2b +4 = b? + 2b
=b2-3b-4=0
=(b-4)b+1)=0b=4,-1
Now, from equation (i)
Forb=4,a=4+2=6
Forb=-1,b=-14+2=1
Thus the equation of line is
§+f—’l= 1 or§+i—’= 1
=2X-y=1o0r2x+ 3y =12
17. Question

Find the equations of the straight lines which pass through the origin and trisect the portion of the straight
line 2x + 3y = 6 which is intercepted between the axes.

Answer

To find: Equations of the straight lines which pass through the origin and trisect the portion of the line which
is intercepted between the axes.

Assuming:
The line 2x + 3y = 6 intercept the x-axis and the y-axis at A and B, respectively.
Explanation:

At x = 0 we have,



3y+0=6

=23y =6

>y =2

Aty = 0 we have,

2x+0=6

=X =3

A =(3,0)and B = (0, 2)

Let y = mix and y = myx pass through origin trisecting the line 2x + 3y = 6 at P and Q.
AP = PQ = QB

Let us find the coordinates of P and Q using the section formula

2x34+1x0 2x0+1x2 2
P ( , )z(g,_)
2+1 2+1 3

1x3+2x0 1x0+2x2 4
o= (AR -
Z2+1 Z+1 3

Clearly, P and Q lie on y = mix and y = myX, respectively

2 4
sy =y %2 andg =nm,

1 4
=m,; =7 and m, = 3

Hence, the required lines are

4x

y='§andy=?

=>x-3y=0and4x-3y =0
Hence, the equation of lineisx -3y =0and 4x -3y =0
18. Question

Find the equation of the straight line passing through the point (2, 1) and bisecting the portion of the straight
line 3x - 5y = 15 lying between the axes.

Answer

Concept Used:

The equation of a line in intercept form is '—:+% =1
Given:

The line passes through (2, 1)

W]
+

:
b
Assuming:

The line 3x - 5y = 15 intercept the x-axis and the y-axis at A and B, respectively.
Explanation:

At x = 0 we have,

0- 5y =15

=5y =-15

=Sy = -3



Aty = 0 we have,

3x -0 =15

=x=5

A= (0, -3) and B = (5, 0)

The midpoint of AB is (3, —%)

Clearly, the point (2,—2) lies on the Iine'—:+ % =1

Using % % eq(i) + eq(ii) we get,

3+5 3+1
a 2a 2

11
=a =

w |

11
For a = = we have,
=1

10 + 1
1 b
=>b=11
Therefore, the equation of the required line is:

x ¥

(IRt
5

bx vy
—+—=1
11 11
=25x+y=11

Hence, the equation of lineis 5x +y =11
19. Question

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.

Answer

Concept Used:

The equation of the line passing through the origin is y = mx
To find:

Equation of the straight line passing through the origin and bisecting the portion of a line intercepted
between the coordinate axes.

Assuming:
The line ax + by + ¢ = 0 meets the coordinate axes at A and B.

Explanation:

So, the coordinate of A and B are A(—E,O) and B (0,—5)

Now,



The midpoint of AB is (—zi,_ i)
a

C C
——=m X ——
% T

ﬁm—a
T b

Hence, the equation of the required line is
y= X

=>ax-by=0

Exercise 23.7

1 A. Question

Find the equation of a line for which

p =5, a=60°

Answer

Given: p =5, a = 60°

Concept Used:

Equation of line in normal form.
Explanation:

So, the equation of the line in normal form is
Formula Used: xcosa + ysina =p

X cos 60° + y sin 60° =5

V3y

=4+ =5
2 2
=X+ vV3y =10
Hence, the equation of line in normal form is x + v3y = 10.
1 B. Question
Find the equation of a line for which
p=4,a=150°
Answer
Given: p =4, a = 150°
Concept Used:
Equation of line in normal form.
Explanation:
So, the equation of the line in normal form is
Formula Used: x cosa + ysina =p
x cos 150° + y sin 150° =4
cos (180° - 6) = - cos 6, sin (180° -6) =sin 6
= X cos(180° - 30°) + y sin(180° - 30°) = 4

=-Xxcos 30° +ysin30° =4



—
v 3x

2

= +2 =4

=>V3x-y+8=0

Hence, the equation of line in normal formisv3x-y + 8 =10
1 C. Question

Find the equation of a line for which

p=8,a=225°

Answer

Given p = 8, a = 225°

Concept Used:

Equation of line in normal form.

Explanation:

So, the equation of the line in normal form is

Formula Used: x cosa + y sina = p

X €C0S 225° + y sin 225° =8

We know, cos (180° + 6) = - cos 0, sin (180° + 8) = -sin©

= - C0s 45° -ysin 45° =8

E

y

=

Wl
ral

=>Xx+y+8/2=0

Hence, the equation of line in normal formisx +y + 8/2 =0
1 D. Question

Find the equation of a line for which

p =38, a=300°

Answer

Given: p = 8, a = 300°

Concept Used:

Equation of line in normal form.

Explanation:

So, the equation of the line in normal form is

Formula Used: x cosa + ysina =p

x cos 300° + y sin 300° =8

= X cos (360° - 60°) + y sin (360° - 60°) = 8

We know, cos (360° - 8) = cos 6, sin (360° - 8) = - sin 6

= X c0s60° - y sin60° =

x V3y
T;7, 8
=x-Vv3y =16

Hence, the equation of line in normal form is x - V3y = 16



2. Question

Find the equation of the line on which the length of the perpendicular segment from the origin to the line is 4
and the inclination of the perpendicular segment with the positive direction of x-axis is 30°.

Answer

Given: p =4, a = 300

Concept Used:

Equation of line in normal form.
Explanation:

So, the equation of the line in normal form is
Formula Used: xcosa + ysina =p

= X c0s30° + y sin30° =4

3 . 1
cos 30° = ¥3, sin 30° = =
2

=2V3x+y=38
Hence, the equation of lineisv3 x + y = 8.
3. Question

Find the equation of the line whose perpendicular distance from the origin is 4 units and the angle which the
normal makes with the positive direction of x-axis is 15°.

Answer

Given: p =4, a = 15°

Concept Used:

Equation of line in normal form.

Explanation:

We know that, cos 15° = cos (45° - 30°) = cos45°co0s30° + sin45°sin30°

cos(A - B) = cosAcosB + sinAsinB

s \,@Jr 1 1 +3+1
= C0S = —X—+ —=X— = ———
\.’E 2 \.’E 2 2\;@

And sin 15 = sin (45° - 30°) = sin 45° cos 30° - cos 45° sin 30°
sin (A - B) = sinAcosB - cosAsinB
1 3 1 [3-1

—_— % — =
V2§ 2

1
—_— x —_—
\.E 2 2 \.E

= sinlh =

So, the equation of the line in normal form is
Formula Used: x cosa + ysina =p

\,"'5 + 1 4 \.@— 1 4
X Vo=
?.V"E 2\,@ ’

=2((V3+1)x+ (V3-1)y =8v2

Hence, the equation of line in normal form is (V3 + 1)x + (vV3-1)y = 8v2



4. Question
Find the equation of the straight line at a distance of 3 units from the origin such that the perpendicular from

q
the origin to the line makes an angle a given by tan o = —— with the positive direction of x-axis.
-3

Answer

Given: p=3,q = tan~! (ﬁ)

; 5
~tana = —
12

. 5 12

= sina = —and cosa = —

13 13

Concept Used:

The equation of a line in normal form.
Explanation:

So, the equation of the line in normal form is

Formula Used: xcosa + ysina =p

12X LW _ g
13 13

= 12x + 5y = 39

Hence, the equation of line in normal form is 12x + 5y = 39

5. Question

Find the equation of the straight line on which the length of the perpendicular from the origin is 2 and the

perpendicular makes an angle a with x-axis such that sin o = l
3

Answer
Given: p = 2, sina = 1/3

We know that, cos ¢ = /1 —sinZa

]|

= cosa = l—g = %
Concept Used:

The equation of a line in normal form.
Explanation:

So, the equation of the line in normal form is

Formula Used: x cosa + y sina = p

=22V2x+y =6
Hence, the equation of line in normal form is 2V2x + y = 6
6. Question

Find the equation of the straight line upon which the length of the perpendicular from the origin is 2, and the



q
slope of this perpendicularis —.
12

Answer
Assuming:

The perpendicular drawn from the origin make acute angle a with the positive x-axis. Then, we have, tana =
5/12

We know that, tan(180- + a) = tana

So, there are two possible lines, AB and CD, on which the perpendicular drawn from the origin has a slope
equal to 5/12.

Given:

Now tan a = 5/12
=sina = 1—:'3 andcosa = 12/13

Explanation:
So, the equations of the lines in normal form are

Formula Used: x cosa + y sina = p

=X cosa+ysina=pandxcos(180° + a) + ysin(180° + a) =p
=>XCcosa+ysina=2and-xcosa-ysina=2

cos (180° + 0) = -cos 0, sin (180° + 6) =-sin B

L l2x Sy

+

= 26and 12x + 5y = - 26
13 13

. . . . 12x 5
Hence, the equation of line in normal form is == + ¥

= 26and 12x + 5y = - 26
13 13

7. Question

The length of the perpendicular from the origin to a line is 7, and the line makes an angle of 150° with the
positive direction of y-axis. Find the equation of the line.

Answer
Assuming:

AB be the given line which makes an angle of 150° with the positive direction of y-axis and OQ be the
perpendicular drawn from the origin on the line.

Given:

p=7anda=30°

Explanation:

So, the equation of the line AB is
Formula Used: x cosa + ysina =p
=X cos 30° +ysin30°=7

= \-'E X
2

_l_

[

=7

=>V3x+y=14
Hence, the equation of line in normal formis V3 x + y = 14

8. Question



Find the value of 8 and p if the equation x cos 8 + y sin 6 = p is the normal form of the line \EX +v+2=0.

Answer

Given: the normal form of a lineisxcos @ + ysin® =p ........ (1)

To find:

P and 6.

Explanation:

Let us try to write down the equation v3 + y + 2 = 0 in its normal form.
NowVv3+y+2=0

=>V3+y=-2

Dividing both sides by 2,

=-V3/2-y2=1

\-'E 1
- (Dt (D=1
Comparing equations (1) and (2) we get,
cosB = _Eand p= 1
2

=20=210°=7n/6andp=1
Hence, 6 = 210° =7n/6andp =1
9. Question

Find the equation of the straight line which makes a triangle of the area 96\5 with the axes and

perpendicular from the origin to it makes an angle of 309 with y-axis.

Answer

Assuming:

AB be the given line, and OL = p be the perpendicular drawn from the origin on the line.
Given:

o = 60°

Explanation:

So, the equation of the line AB is

Formula Used: x cos 6 + ysin8 =p

= X €c0s 60° + ysin 60° =p

-% . 3
2

[

Ty =0p

=X+ V3y =2p ...... (1)
Now, in triangles OLA and OLB

oL

Cos 60° = oL cos30° =
DA OB

. =
> - 2 and¥3 _ B
2 OA 2

=0A=2pandos=2—§



It is given that the area of triangle OAB is 96v3
1

+2 X 0AX OB = 96+/3

>ix2px 2 = 963
2 V3

=p2 =122

=>p=12

Substituting the value of p in (1)

X+V3y=24

Hence, the equation of the line ABis x + V3 'y = 24
10. Question

Find the equation of a straight line on which the perpendicular from the origin makes an angle of 30° with x-
axis and which forms a triangle of the area 50\,@ with the axes.

Answer

Assuming: AB be the given line, and OL = p be the perpendicular drawn from the origin on the line.
Given: a = 60°

Explanation:

So, the equation of the line AB is

XcosO+ysinB=p

=>Xxcos30+ysin30=p

=>V3X+y=2p.... (1)

Now, in triangles OLA and OLB

oL oL
Cos 30° =—, cos6° = —
0A OB

=>OA=2—§and OB = 2p

Ny

It is given that the area of triangle OAB is 50v3
1

+2 X 0AX OB = 5043

>ix2px 2 = 5043
2 V3

=>p2=75

=p=v75

Substituting the value of p in (1)
V3x+y=v75

Hence, the equation of the line ABisv3 x + y = V75

Exercise 23.8



1. Question

A line passes through a point A (1, 2) and makes an angle of 60° with the x-axis and intercepts the line x + y
= 6 at the point P. Find AP.

Answer

Given: (x7,y1) = A(1, 2), 8 = 60°
To find:

Distance AP.

Explanation:

So, the equation of the line is

XKy ¥—¥

Formula Used: — = —— =1
cosB sin@
= x-1 = }"—2 =
cos60e sin 600
x—1 y—2
=T =7 ~— 1
z z

Here, r represents the distance of any point on the line from point A (1, 2).
The coordinate of any point P on this line are (1 + 15 2+ \;1)

Clearly, P liesonthelinex +y =6

S14+-+2+3,=6
2 2

Therefore, AP = 3(v3 -1)
2. Question

If the straight line through the point P(3, 4) makes an angle ¢ / & with the x-axis and meets the line 12x + 5y
+ 10 = 0 at Q, find the length PQ.

Answer

Given: (x1,y1) = A3, 4), 6 == =30°
To find:

Length PQ.

Explanation:

So, the equation of the line is

X—X -
Formula Used: —= = ¥ _
cosB gin @

x—3 _ y—4 —r

cos30e  sin30s

x—3 y—4
> T =

ey z

S>Xx-V3y+4V3-3=0



LetPQ =r
Then, the coordinate of Q are given by

Xx—3 y—4

cos30°  sin30°

>x=3+ Cry=4+2

2 2
The coordinate of point Q is (3 + ‘;_31-,4 + 15)
Clearly, Q lies on the line 12x + 5y + 10 =0

12 3+”@- +5(4+r)+10 0
- 21 > =

1243 +5
=66 +—_—r=0
132
2MN= ——
5 + 1243
132
e P = | = —
Q Irl 541243
. 132
Hence, the length of PQ is —
5 + 1243

3. Question

A straight line drawn through the point A (2, 1) making an angle 5 / 4 with positive x-axis intersects another
line x + 2y + 1 = 0 in the point B. Find length AB.

Answer
Given: (x1,y1) =A(2,1), 6 =E — 45°

To find:
Length AB.
Explanation:

So, the equation of the line is

X—X -
Formula Used: — = 2t —
cosB sin@
= X2 = }"—1 =T
cos45® sin45*
x—2 ¥—1
="z = 1 =1
\-"E \-"E
=>x-y-1=0
LetPQ =r

Then, the coordinate of Q is given by

x—2 y—1

cos450  sind45o
sx=2+4+ =ry=1+ —
- \-"EI’ y - \."E
. . . 1 r
The coordinate of point Q is (2 + —=r,1+ 7)
v 2 v 2

Clearly, Q liesonthelinex +2y +1 =0



- =
34/2

Hence, the length of AB is — 2¥=
3

4. Question

A line a drawn through A (4, - 1) parallel to the line 3x - 4y + 1 = 0. Find the coordinates of the two points on
this line which are at a distance of 5 units from A.

Answer

Given: (xq1,y1) = A(4, - 1)

To find:

Coordinates of the two points on this line which are at a distance of 5 units from A.
Explanation:

Line3x-4y+1=0

=24y =3x+1

Sy= x+ -

Slopetanf = E

=sinB®= —and cos 6 =

ul | w
| b

So, the equation of the line passing through A (4, —1) and having slopez is

X—X -
Formula Used: —= = ¥%1
cosB gin @
x—4 ¥y+1
=" T 73
s s
=3x-4y =16

Here, AP = r = = 5Thus, the coordinates of P are given by

XKy — ¥—¥ —
cosB sin@

x—4 ¥y+1
= = = T

=x=‘j’fr+4andy=3——1

r
5

=x=2E 4 4and y=

I+

3(

5)

— —1

>2Xx=*4+4andy = *+3-1

Sox=8,0andy=2,-4

Hence, the coordinates of the two points at a distance of 5 units from A are (8, 2) and (0, —4).

5. Question

The straight line through P(x4, y7) inclined at an angle 8 with the x-axis meets the line ax + by + c = 0in Q.



Find the length of PQ.

Answer

Given: the equation of the line that passes through P(x;, y;) and makes an angle of 6 with the x-axis.
To find:

Length of PQ.

Explanation:

X—X% _ Yy—w
cos 0 sin®

Let PQ = rThen, the coordinates of Q are given by

XXy ¥—¥1 _

Formula Used: cose ~  sin®

X =X, +rcosby = y; + rsinf

Thus, the coordinates of Q are (¥1 + 1€0s8,y; + 15in6)

Clearly, Q lies on the line ax + by + ¢ = 0.
. a(x,; + rcosd) + b(y, + rsinf) + c = 0

ax, +by, +c¢
=T cos8 +sinB

N ax, +by, +c¢
S~ PQ T cos8 +sinB

Thus, length PQ = — &1 ¥byuite

cos8 +sinB
6. Question

Find the distance of the point (2, 3) from the line 2x - 3y + 9 = 0 measured along a line making an angle of
45° with the x-axis.

Answer

Given: (x,y1) = A2, 3), 0 =7 =45°
To find:

Distance of point from line.

Explanation:

So, the equation of the line is

X—X -
Formula Used: —= = ¥ _
cosB gin @
= X2 = }"—3 = T
cos45° gin 45*
x—2 y—3
=T =T I
vz vz



Then, the coordinate of Q are given by

X—2 yv—3

cos45°  sin45°

1 r
=>X=2 + El,y— 3+ 7

The coordinate of point Q is(z + %1‘,3 + %)
N N

Clearly, Q lieson the line2x -3y +9=0

1 r
2(2 +—r)—3(3 +—) +9 =0
V2 V2

4+2X_9_29-9
V2 V2
=>r=4v2
Hence, the distance of the point from the given line is 4v2.
7. Question

Find the distance of the point (3, 5) from the line 2x + 3y = 14 measured parallel to a line having slope 1/2.

Answer

Given: (x71,y1) = A(3, 5), tanb =

and cos 6 =

=5sin0= - —_—
W 12 + 22 \.'12+22

To find:
The distance of a point from the line parallel to another line.

Explanation:

X—X -
Formula Used: —= = ¥1
cosB gin @
x—3 ¥—5
=T T 1
\-'E \."E

=2X-2y+7=0

Let x - 2y + 7 = 0 intersect the line 2x + 3y = 14 at point P.
Let AP =r

Then, the coordinate of P is given by

XxX—3 v—5

=T

-
il
-
e

=>Xx=3 + 2—i_'andy= 5+ %
v 3 v

Thus, the coordinate of P is (3 + 2—1 5+ %)
W2

V=1
Clearly, P lies on the line 2x + 3y = 14

2r r
--2(3 + —) + 3(5 + —) = 14
V5 V5

=6+ 2= 4+ 15 + = — 14
Y =]

¥



Hence, the distance of the point (3, 5) from the line 2x + 3y = 14 is\/5

8. Question
Find the distance of the point (2, 5) from the line 3x + y + 4 = 0 measured parallel to a line having slope 3/4.

Answer

Given: (x71,y1) = A(2, 5), tanB = z

and cos 6 =

=sin0= —— —_—
.\.-32_'_4,2 .\.-32_'_4,2

To find:
The distance of a point from the line parallel to another line.

Explanation:
So, the equation of the line passing through (2, 5) and having a slope% is

X—X -
Formula Used: — = 21
cosB sin@

=23x-4y+14=0
Let 3x - 4y + 7 = 0 intersect the line 3x + y + 4 = 0 at point P.
Let AP =r
Then, the coordinate of P are given by
XxX—3 vy—5 ]
1~ 3 7!
5 5
=>x=3 + gandy= 5+ ﬂ
Thus, the coordinate of P is (3 + ﬂ5 + 3)
Clearly, Pliesontheline3x+y+4=0
2(3+41')+3(5+31')+4 0
- g g =

12r

6+ X +5+T14=0
-3r=-15
ﬁr=—5

Hence, the distance of the point (2, 5) from the line3x +y + 4 =0is 5

9. Question

Find the distance of the point (3, 5) from the line 2x + 3y = 14 measured parallel to the line x - 2y = 1.
Answer

Given: (x1,y1) = A(3, 5)



To find:
The distance of a point from the line parallel to another line.
Explanation:

It is given that the required line is parallel to x -2y =1

=22y =x-1
sy L1y 1
y= 2X73
tan L
~tanb = -
2
=sinB = Neeres and cos 8 = NeEres

So, the equation of the line is

X—X -
Formula Used: —= = Y71
cosB gin @
x—3 ¥—5
=T T2
\-'E \."E

=2>x-2y+7=0
Let x - 2y + 7 = 0 intersect the line 2x + 3y = 14 at point P.
Let AP =r

Then, the coordinate of P is given by

XxX—3 v—5
= — =T

-
il
-
e

=>X=3 + 2—i_'andy= 5+ —
v a

V3

Thus, the coordinate of P is (3 + z—i 5+ %)
Y3

V3

Clearly, P lies on the line 2x + 3y = 14

2r r
--2(3 + —) + 3(5 + —) = 14
V5 V5

=6+ = +15 + = = 14
Vo

V3

Hence, the distance of the point (3, 5) from the line 2x + 3y = 14 is4/5

10. Question

Find the distance of the point (2, 5) from the line 3x + y + 4 = 0 measured parallel to the line 3x -4y + 8 =
0.

Answer
Given: (x1,y1) = A(2,5)

To find:



The distance of a point from the line parallel to another line.
Explanation:
It is given that the required line is parallel to 3x -4y + 8 = 0

=4y =3x+ 8
3
=>y=1x+2

s tand =

= sSinb =

[N

, COSO =

ul | e

So, the equation of the line is

X% ¥ h

cos®  sin#
x—1 y—5
M

5 5

=3x-6=4y-20

=23x-4y+14=0

Let the line 3x - 4y + 14 = O cut the line3x +y + 4 =0 at P.
Let AP = r Then, the coordinates of P are given by

x—1 v—5

= = T

o o
o w

=>x=2+%r,y=5—l—%

Thus, the coordinates of P are (2 + %5 + %)
Clearly, P lieson the line3x +y + 4 = 0.
232+ E)+5+T+a=0

12r

6+ X5 +E414-09

3

15r

=215+ — =10

=r=-5

AP =|r| =5

11. Question

Find the distance of the line 2x + y = 3 from the point ( - 1, - 3) in the direction of the line whose slope is 1.

Answer

Given: (x1,y1) = A(-1,-3)
Andtan®=1=606 = E

To find:

The distance of a point from the line in the direction of the line.



Explanation:

So, the equation of the line passing through ( - 1, - 3) and having slope 1 is

X—X -
Formula Used: —= = ¥1
cosB gin @
x+1 y+3
=" T T
\.‘E \.‘E
=2X-y=2

Let x - y = 2 intersect the line 2x + y = 3 at point P.
LetAP =r
Then, the coordinate of P is given by

X+ 1 v+ 3

=T

R
V2 V2

r r
=>xXx=—=—1landy= —=-3
v 2 v 2

Thus, the coordinate of P is (é— 1,—— 3)

v 2 W 2

Clearly, P lieson the line2x +y =3

21)+ (-9) -

v v
=< 5-3
v 2
=3r= 82
S 82

e
Hence, the distance of the point ( - 1, - 3) from the line2x + y = 3is 82
3

12. Question

A line is such that its segment between the straight line 5x -y -4 = 0 and 3x + 4y - 4 = 0 is bisected at the
point (1, 5). Obtain its equation.

Answer

Assuming:

P1 P, be the intercept between the lines 5x —y —4 =0and 3x + 4y — 4 = 0.
P1 P, makes an angle 6 with the positive x-axis.

Given: (x1,y;) =A (1, 5)

Explanation:

So, the equation of the line passing through A (1, 5) is

Formula Used: —=* = ¥2
cos8 sin@
x—1 y—5
cos®  sinB
-5
= Y = tan®

x—1



Let APl = AP2 =T

Then, the coordinates of P1 and P2 are given by

x—1 -5 x—1 -5
= == = rand =I= =

cosB sin 8 cosB sin 8

So, the coordinates of P; and P, are 1 + rcos6, 5 + rsin@ and 1 - rcos6, 5 - rsin®, respectively.
Clearly, P; and Py lieon 5x —y — 4 = 0 and 3x + 4y — 4 = 0, respectively.

~5(1 +rcosB)-5-rsin6-4=0and3(1-rcos0O)+4(5-rsinB)+4(5-rsinB)-4=0

4 19
=r=_———-—andr = ———
ScosB—sin@ IcosB +45inB

4 19
= =
S5cos@ —sinb 3cosb + 4sinb

=95 c0os 06 -19sin6 =12 cos + 16 sinb
= 83 cosB = 35 sinb
= tan 6 = 83/35

Thus, the equation of the required line is

-5
y—= tan®
Xx—1

y—5 83
= = —

x—1 35

=83x-35y +92 =0
Hence, the equation of lineis 83x-35y +92 =0
13. Question

Find the equation of straight line passing through ( - 2, - 7) and having an intercept of length 3 between the
straight lines 4x + 3y = 12 and 4x + 3y = 3.

Answer

Given: (x1,y1) =A(-2,-7)
To find:

Equation of required line.

Explanation:



\ \‘-c 3y =1

4% Jy =3

So, the equation of the line is

X—X -
Formula Used: —* = 2
cosB gin @

x+2 yv+7
cos®  sin®

Let the required line intersect the lines 4x + 3y = 3 and 4x + 3y = 12 at P; and P».
Let APy —rpand AP, =y

x+2 ¥y+7 x+2 y+7

Then, the coordinates of P; and P, are given by =1, and = 1, respectively. Thus,

cos8  sin@ cos8  sin®
the coordinates of P; and Py are (-2 + rycos 6, - 7 + rysin 8) and ( - 2 + rpcos 6, - 7 + rysin 8), respectively.

Clearly, the points P; and P, lie on the lines 4x + 3y = 3 and 4x + 3y = 12

4(-2+rjcos0) +3(-7+nrsinB) =3 and 4(-2 + rcos 6) + 3(-7 + rpsin 6) = 12,

=71, = 22 andr, = =
1 ™ 4cosB+3sinB 2 7 4cos8 +3sin8
Here AP, - AP; =3
=TI,—Ir; =3
41 32

= 4cos® + 3sin® 4cos® + 3sinf 3

=3 =4cosH+ 3sinH

= 3(1 - sin 6) = 4cos 6

= 9(1 + sin? 8 - 2sin B) = 16 cos? B = 16(1 - sin’ O)
=25sin20-18sin®-7=0
=(sin®-1)(25sin®+7)=0

=SinB=1,sin0 =-7/25

= Cos 6 = 0, cos 6 = 24/25

Thus, the equation of the required line is

x+2 y+7
X+2=0o0r—z= = 7

25 25




=>X+2=00r7x+24y+182=0

Hence, the equation of lineisx+2 =00r7x + 24y + 182 =0
Exercise 23.9

1. Question

Reduce the equation \EX +y+2=0 to:

(i) slope - intercept form and find slope and y - intercept;
(ii) Intercept form and find intercept on the axes

(iii) The normal form and find p and a.

Answer

(i) Given: \3x + y + 2 = 0

Explanation:

=y = —/3x-2

This is the slope intercept form of the given line.

Hence, slope = - V3 and y - intercept = - 2

(i) Given: y3x + y + 2 = 0

Explanation:

=\3x+y=-2

Dividing both sides by - 2

=
v3
=>_—2X+_i=1

Hence, the intercept form of the given line. Here, x - intercept = - 23 and y - intercept = - 2
(iii) Given: /3x + y+2=0

Explanation:

= \3x—y=2

\3x v 2

= \JII{—\.'E}Z +(—1)2 \III{_\.IE)Z +(-1)2 \III{—\."E}Z +(-1)2

Dividing both sides by , /(coefficient ofx)? + (coefficient of y)?

This is the normal form of the given line.

Hence,p=1cosqgq = _ Y3 and sina = - 1/2
2

Hence, a = 210

2 A. Question

Reduce the following equations to the normal form and find p and a in each case :

x—\fgy—;l:()



Answer
Given:x + /3y—4 = 0
Explanation:
= X+ 3y = 4
X V3y 4

+ =

) RN S e O R PR Ok

Dividing both sides by . /(coefficient ofx)? + (coefficient of y)?

X \.@y _

2
2 2

q

%)

Hence, the normal form of the given line, where p = 2, cosa = 1/2 and sin o =X

~ |

=>qa=T1m/3
2 B. Question

Reduce the following equations to the normal form and find p and a in each case :
X+y+ \E =0

Answer

Given: x + y + V2 =0

Explanation:

= —x—y =2

= = + Y = \E
JEDE+ (D2 D2+ (D2 (-2 + (F1)2

Dividing both sides by | /(coefficient ofx)? + (coefficient of y)?

X v .
= —m— — —— =
V2 2
Hence, the normal form of the given line, where p = 1, cosa =—% andsina = —%
v v

= o = 225 [ The coefficient of xand y are negative So lies in third quadrant ]

2 C. Question

Reduce the following equations to the normal form and find p and a in each case :
X—y+ Z\E =0

Answer

Given'x — y + 242 = 0

Explanation:

=:-—x+y=2\ﬁ



—X N 2\-@

NS IO G IO N GO Ok

Dividing both sides by | /(coefficient ofx)2 + (coefficient of y)2

. . -1 . 1
Hence, the normal form of the given line, where p = 2, cosa == and sin a = =
v v

=a =135

The coefficient of x and y are negative and positive respectively. So, a lies in the second quadrant
2 D. Question

Reduce the following equations to the normal form and find p and a in each case :

x-3=0

Answer

Given: x-3=0

Explanation:

=2x=3

=>x+0xy=3

X y 3
= — 0 =
OO RN I O N O O

Dividing both sides by | /(coefficient ofx)2 + (coefficient of y)2

=2x+0xy=3

Hence, the normal form of the given line, where p = 3, cosa =1 andsina =0
=>a=0

2 E. Question

Reduce the following equations to the normal form and find p and a in each case :
y-2=0

Answer

Given:y-2=0

Explanation:

sy=2

=20 +y=2

X y _ 2
e O N O I O N O OF

Dividing both sides by | /(coefficient of y)2 + (coefficient of x)?
=20*xX+y=2
Hence, the normal form of the given line, where p =2, cosa =0 andsina =1

=a =90



3. Question

. v : N .
Put the equatloni + 2 =] the slope intercept form and find its slope and y - intercept.
a b

Answer
Given: the equation is'—: + % =1

Concept Used:

General equation of liney = mx + c.
Explanation:

bx + ay = ab

=ay =-bx+ ab
=y=—Ex+b
a

Hence, the slope intercept form of the given line.
.. Slope =-b/aandy -intercept =Db
4. Question

Reduce the lines 3x - 4y + 4 = 0 and 2x + 4y - 5 = 0 to the normal form and hence find which line is nearer
to the origin.

Answer

Given:

The normal forms of the lines 3x — 4y + 4 = 0and 2x + 4y — 5 = 0.
To find:

In given normal form of a line, Which is nearer to the origin.
Explanation:

= —3xXx + 4y =4

3x y 4

4
JrE T @ (B r @R Jorr@r

Dividing both sides by _ /(coefficient ofx)? + (coefficient of y)?

[

= —%x—kiy:
Now 2x + 4y = -5
=-2X-4y =5

2x v 5

JER+ (a2 2+ 92 D+ (B

Dividing both sides by | /(coefficient ofx)2 + (coefficient of y)2

From equations (1) and (2):

45<525



Hence, the line 3x — 4y + 4 = 0 is nearer to the origin.
5. Question
Show that the origin is equidistant from the lines 4x + 3y + 10 = 0; 5x - 12y + 26 = 0 and 7x + 24y = 50.
Answer
Given: The lines 4x + 3y + 10 = 0; 5x - 12y + 26 = 0 and 7x + 24y = 50.
To prove:
The origin is equidistant from the lines 4x + 3y + 10 = 0; 5x - 12y + 26 = 0 and 7x + 24y = 50.
Explanation:
Let us write down the normal forms of the given lines.
First line: 4x + 3y +10=0
=-4x -3y =10
4x v 10

-3 =
VED2 + (532 (92 + (-3 (9?2 + (-3)?

Dividing both sides by | /(coefficient ofx)? + (coefficient of y)?

13
Z 5 Y T

Second line: 5x — 12y + 26 =0
=-5X + 12y = 26
5x v 26

V(=5)2 + (12)2 ! 12J(—5)2 + (12)2 J(—5)2 + (12)2

Dividing both sides by | /(coefficient ofx)2 + (coefficient of y)2

5,12
= — — e =
135 " 137

Third line: 7x + 24y = 50

= L + 24 Y = >0
JOZ + (22)2 JODOF+ 292 J(7)? + (28

Dividing both sides by | /(coefficient ofx)2 + (coefficient of y)2

7,
ﬁ —_— —_—
25° 7 25

y=2

Hence, the origin is equidistant from the given lines.

6. Question

Find the values of 8 and p, if the equation x cos 6 + y sin 8 = p is the normal form of the line

\Ex—}-'—iz()-

Answer



Given: The normal form of the line /3x + y+2=0

To find:
Value of 8 and p.

Explanation:

ViIx+y+2=0

Divide Both side by 2

/3

v y

M s+Z+1=0
2 XT3

2 2

Comparing the equations xcos 6 + ysin 6 = p we get,

V3 1

cos®= T5,sin®~ " zandp=1

S0 =210candp=1

Hence, 8 = 210candp =1

7. Question

Reduce the equation 3x - 2y + 6 = 0 to the intercept form and find the x and y - intercepts.
Answer

Given: equationis3x — 2y + 6 =0

Concept Used:

Line in intercepts form is i + % = 1(aand b are x and y intercepts resp.)

Explanation:
3X—-2y=-6

= Zx + 2 = 1[ Dividing both sides by - 6 ]

X y
= —+-=1

-2 3
Thus, the intercept form of the given line
~. X - intercept = —2 and y - intercept = 3

8. Question

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:slope=-landp=5

Assuming: ¢ be the intercept on the y - axis.
Explanation:

Then, the equation of the line is



=-X+c[l-m=-1]

s>Xx+y=c
X v c
. + 5 = 5
y 12+ 12 y 12 + 12 y 12 + 12

Dividing both sides by | /(coefficient ofx)2 + (coefficient of y)2

+

-
=l o

v
V2

=lks

This is the normal form of the given line.

Therefore, % denotes the length of the perpendicular from the origin.
N

But, the length of the perpendicular is 5 units.
C
|ﬁ| =°
=C =452
Thus, substituting c = +5,/2 iny = - x + ¢, we get the equation of line tope y = —X + 52 0r
X+y—5/2=0
Exercise 23.10
1 A. Question
Find the point of intersection of the following pairs of lines:
2x-y+3=0andx+y-5=0
Answer
Given:
The equations of the lines are as follows:
2x—y+3=0...(1)
X+y—-5=0..(2)
Concept Used:
Point of intersection of two lines.
To find:
Point of intersection of pair of lines.
Explanation:

Solving (1) and (2) using cross - multiplication method:

X v 1
5—3 3410 2+1
X y 1
= = = — = —
2 13 3

=>Xx=2/3andy =13/3
Hence, the point of intersection is G?)

1 B. Question



Find the point of intersection of the following pairs of lines:
bx + ay = aband ax + by = ab
Answer

Given:

The equations of the lines are as follows:
bx + ay = ab

To find:

Point of intersection of pair of lines.
Concept Used:

Point of intersection of two lines.
Explanation:

=bx+ay—ab=0..(1)

ax +by=ab=ax+by—-ab=0...(2)

Solving (1) and (2) using cross - multiplication method:

X _ v _ 1
—a%b + ab?  —a?b + ab? b2 —a?
X v 1
= = =
ab(b—a) ab(b—a) (a+ b)(b—a)
ab ab
=bx:a+|:uandy=;a+|3

ab ab )

Hence, the point of intersection is ( s
a+b a+b

1 C. Question

Find the point of intersection of the following pairs of lines:

a a
y =m;Xx+—and y =m,X +
m, m,
Answer
Given:

The equations of the lines are

a a
y = myxX + m, andy = moX + -~

To find:

Point of intersection of pair of lines.
Concept Used:

Point of intersection of two lines.
Explanation:

Thus, we have:

a
mx—y + E

Il
==
=
-

a
m,x—y + E

[
=
~



Solving (1) and (2) using cross - multiplication method:

X y 1
_4 .4 —dll, allh & _mo+m,
m, m, m, m,
_a _a amp_amy
= ¥ = M= ml , y — oy Mz
—m, +ms, —m; +ms,
- x = a and y = a(m, + m,)

My m, Mo

Hence, the point of intersection is ( a  am,+ mz]) or ( 25 (i + L))

r r
m;msy m,my m, my my ms,

2 A. Question
Find the coordinates of the vertices of a triangle, the equations of whose sides are :
X+y-4=0,2x-y+30andx-3y+2=0
Answer

Given:
X+y—-4=0,2x-y+3=0andx—-3y+2=0

To find:

Point of intersection of pair of lines.

Concept Used:

Point of intersection of two lines.

Explanation:

xX+y—-4=0..(1)

2X—=y+3=0...(2)

XxX—3y+2=0..(3)

Solving (1) and (2) using cross - multiplication method:

X v 1
3-4 -8-3 -—-1-2

=>x=1/3,y =11/3
Solving (1) and (3) using cross - multiplication method:

X v 1
2—-12 —4-—-2 —-3-1

=2Xx=5/2,y=3/2
Similarly, solving (2) and (3) using cross - multiplication method:

X v 1
-2+9 3-4 —-6+1

=2x=-7/5,y=1/5

Hence, the coordinates of the vertices of the triangle are G%) G;) and (—31)

2 B. Question

Find the coordinates of the vertices of a triangle, the equations of whose sides are :



y(t] + ) = 2x + 2atty. y(tr + t3) = 2x + 2attz and, y(t3 + t;) = 2x + 2atyts.
Answer
Given:
y (t1 + ) = 2x + 2a tyty, y (th + t3) = 2x + 2a thtzand y (t3 + t3) = 2x + 2a tt3
To find:
Point of intersection of pair of lines.
Concept Used:
Point of intersection of two lines.
Explanation:
2x —y (1 + ) + 2at, =0... (1)
2x —y(th +t3) + 2att3 =0... (2)
2x —y(t3+t7) + 2atyt3 =0 ... (3)
Solving (1) and (2) using cross - multiplication method:
X -y

1

T 2(t, + ty) + 20 + &)

—2(t, + t3) + 2(t; + t3) ?

—2(t, + t3) + 2(t; + t5)

y = = 2at,

Solving (1) and (3) using cross - multiplication method:

X -y
1
T 2(t + ) + 2(t + )

—2(t; + ty) + 2(ty + t,) '

—2(t; + ty) + 2(t, + t,)

y = = 2aty

Solving (2) and (3) using cross - multiplication method:

X -y
1
T2ty + oty + 2(t, + ty)

=t + tg) x2atyt; + (t; + ty)2atty 2
—2(t; + ty) + 2(t, + t3) 3

y = = 2at;

Hence, the coordinates of the vertices of the triangle are (at3, 2at,), (at?,2at, )and (at3, 2at,).

3 A. Question



Find the area of the triangle formed by the lines
y=mX+C,y=mx+candx=0

Answer

Given:

y =miX + ¢ ... (1)

y =myX + C ... (2)

x=0..(3)

Explanation:

In triangle ABC, let equations (1), (2) and (3) represent the sides AB, BC and CA, respectively. Solving (1) and
(2):

X = —,y =
m,; — m, m, —m,

Thus, AB and BC intersect at B ( £ mlcz_mzcl)

my-m;’ m;-m,
Solving (1) and (3):
x=0,y=¢q
Thus, AB and CA intersect at A 0,c;.
Similarly, solving (2) and (3):
x=0,y=06

Thus, BC and CA intersect at C 0,c,.

0 Cy 1
. Area of triangle ABC = 2| 0 Cy 1
2| cz—cy My Co—MaCy
m, —Mg m, —Mg
1 2
1/¢c,—0¢y i(cl—cz)
- () -
2\m; —m, m, —m,

3 B. Question
Find the area of the triangle formed by the lines

y=0,x=2andx+2y=3

Answer
Given:
y=0..(1)
x=2..(2)

X+ 2y =3..(3)

Assuming:

In triangle ABC, let equations (1), (2) and (3) represent the sides AB, BC and CA, respectively.
Concept Used:

Point of intersection of two lines.

Explanation:



Solving (1) and (2):

x=2,y=0

Thus, AB and BC intersect at B (2, 0).
Solving (1) and (3):

x=3,y=0

Thus, AB and CA intersect at A (3, 0).
Similarly, solving (2) and (3):
XxX=2,y=12

Thus, BC and CA intersect at C(2, 12).

2
~. Area of triangle ABC =§ 3
2

e |

1
1| =
1

[ R

Hence, area of triangle ABC is i
3 C. Question

Find the area of the triangle formed by the lines
X+y-6=0,x-3y-2=0and5x-3y+2=0
Answer

Given:

X+y—-6=0..(1)

x—3y—-2=0...(2)

5x =3y +2=0..(3)

Assuming:

In triangle ABC, let equations (1), (2) and (3) represent the sides AB, BC and CA, respectively.
Concept Used:

Point of intersection of two lines.

Explanation:

Solving (1) and (2):

x=5y=1

Thus, AB and BC intersect at B (5, 1).

Solving (1) and (3):

XxX=2,y=4

Thus, AB and CA intersect at A (2, 4).

Similarly, solving (2) and (3):

Xx==-1,y=-1

Thus, BC and CA intersect at C (-1, —1).

5 1 1
. Area of triangle ABC —; 2 4 1| = 12
-1 -1 1



Hence, area of triangle ABC is i

4. Question

Find the equations of the medians of a triangle, the equations of whose sides are :
3Xx+2y+6=0,2x-5y+4=0andx-3y-6=0

Answer

Given: equations are as follows:

3X+2y+6=0...(1)

2X =5y +4=0...(2)

X—3y—-6=0...(3)

Assuming:

In triangle ABC, let equations (1), (2) and (3) represent the sides AB, BC and CA, respectively.
Concept Used:

Point of intersection of two lines.

Explanation:

Solving (1) and (2):

XxX==2,y=0

Thus, AB and BC intersect at B (-2, 0).

Solving (1) and (3):

x =-6/11,y = - 24/11

Thus, AB and CA intersect at A (—i _E)

r

11 11
Similarly, solving (2) and (3):
X=-42,y = -16
Thus, BC and CA intersect at C (—42, —16).
Let D, E and F be the midpoints the sides BC, CA and AB, respectively. Then,

Then, we have:

5 (—2—42 0—16) (<22, -8)
B 2 2 N ’
6 24
—17 42 —q7 16 234 100
E = » = (——’—_)
2 2 11 11
6 24
S G Vi s O (.-
2 2 117 11

Now, the equation of the median AD is

+24 —3+%(+6)
vyt o= ——Fl|x+ =
11 _22+% 11

= 16x -59y -120=0



The equation of the median BE is
_1oo _
11

y—0=—tb — (x+2)
234+2

11
= 25x - 53y + 50 = 0

And, the equation of median CF is

-2+ 16

y+ 16 = (x + 42)

=241x-112y-70=0
5. Question

Prove that the lines v — \EX +1,y=4and y — —\EX + 2 form an equilateral triangle.

Answer

Given: equations are as follows:

Assuming:
In triangle ABC, let equations (1), (2) and (3) represent the sides AB, BC and CA, respectively.
To prove:
Linesy =v3x+ 1,y =4andy = -v3 x + 2form an equilateral triangle.
Explanation:
Solving (1) and (2):
x=v3,y=4
Thus, AB and BC intersect at B(v3,4)
Solving (1) and (3):
1 3

2\.@’3{ - E
Thus, AB and CA intersect at A(z—lﬁ, g)
J

Similarly, solving (2) and (3):

Thus, BC and AC intersect at C(— %,4)
N

Now, we have:
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ac - j(i NEXSRCI
23 3 2

Hence Proved, the given lines form an equilateral triangle

6. Question

Classify the following pairs of lines as coincident, parallel or intersecting:

()2x+y-1=0and3x+2y+5=0

(i) x-y=0and3x-3y+5=0

(i) 3x+2y-4=0and6x+4y-8=0

Answer

Let a;x + byy + ¢ = 0 and a>x + byy + ¢; = 0 be the two lines.

. . . b, .
(a) The lines intersect |f? + b—* is true.
Z 2

. -1 b cy .
(b) The lines are parallel if =% = = = = is true.
dg bz Cz

. . . -1 b cy .
(c) The lines are coincident if =* = -+ = 2 js true.
dg 2 Coz

(i) Given: 2x +y—1=0and 3x+ 2y +5=0

Explanation:
2 1

Here, -+ -
3 2

Therefore, the lines 2x + y — 1 = 0 and 3x + 2y + 5 = 0 intersect.
(ii) Given: x —y=0and 3x -3y +5=0
Explanation:

1 1
Here,- = ——=#
3 -3

[N =]

Therefore, the lines x —y = 0 and 3x — 3y + 5 = 0 are parallel.
(iii) Given: 3x + 2y —4=0and 6x +4y —-8=0
Explanation:

3 2 4
Here, - = -
6 4

—8
Therefore, the lines 3x + 2y — 4 = 0 and 6x + 4y — 8 = 0 are coincident.
7. Question

Find the equation of the line joining the point (3, 5) to the point of intersection of the lines 4x + y -1 = 0 and
7x -3y -35=0.

Answer

Given:

4x +y—-1=0...(1)
7x =3y —=35=0...(2)



Concept Used:

Point of intersection of two lines.

Explanation:

Solving (1) and (2) using cross - multiplication method:
X vy 1

—35-3 7 + 140 127

=X =2 Y = - 7
Thus, the point of intersection of the given lines is (2, - 7).

So, the equation of the line joining the points (3, 5) and (2, - 7) is

5 -
73 X793

y—5=
=2y-5=12x-36

=212x-y-31=0

Hence, the required equation of lineis 12x -y -31 =0
8. Question

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

Answer

Given:

4x — 7y —3=0... (1)

2x —3y+1=0..(2)

To find:

Equation of line passing through the point of intersection of lines.

Concept Used:

Point of intersection of two lines.

Explanation:

Solving (1) and (2) using cross - multiplication method:
X Y _ 1

-7—-9 —-6—4 —12 + 14

=>X=—8’y=-5

Thus, the point of intersection of the given lines is ( - 8, - 5).
Now, the equation of a line having equal intercept as a isg + i =1

This line passes through ( - 8, - 5)
8 5

a a
=-8-5=a
=a=-13

Hence, the equation of the required line is _ilg + -%a = lorx+y+13=0



9. Question

Show that the area of the triangle formed by the linesy = myx, y = myx and y = c is equal to

-

i(. /33 + 4f11). Where m;, m; are the roots of the equation x> + (/3 +2)x +~f3-1=0.
Il

Answer

Given: lines are as follows:
y=mlx... (1)
y=m2x...(2)
y=c...(3)

To prove:
The area of the triangle formed by the lines y = m;x, y = mpx and y = c is equal to%z(\j'ﬁ + \,ﬁ).

Concept Used:
Point of intersection of two lines.
Explanation:

Solving (1) and (2), we get (0, 0) as their point of intersection.

Solving (1) and (3), we get (i, c) as their point of intersection.
1

Similarly, solving (2) and (3), we get (i,c) as their point of intersection.
2

0 0
C
. . 1|— C 1 2 2 2 _
. Area of the triangle formed by these lines = =|m, = = (C__ C_) = 5 |M2TM
2 ¢ my Mo 2

mgmy

ms

It is given that m1 and m2 are the roots of the
>+ (V3+2)x+V3-1=0

-m, +m, = —(V3 +2),mym, = 3-1

= m,—m; =,(m; + m,)2—4m;m,

= m;—m = J{_(V@ + 2)}2 —4\3 + 4

= m,—m, = J? + 4/3-4J3 + 4 = 11

. _C_z \,"H _ C_2 (\.‘E+ l}\."ﬁ

- AREA =2 |\,-’§—1| Tz |(VE+1)(VE-1)
2133 o J77 2
ce W33 + 11 C

< f| - (/35 +vTD)

Hence Proved.
10. Question
If the straight line L — 1 passes through the point of intersection of the linesx +y =3 and 2x-3y =1

a b
and is paralleltox -y -6 =0, find a and b.



Answer

Given: linesare x + y =3 and 2x — 3y = 1.

To find:

a and b.

Concept Used:

Point of intersection of two lines.

Explanation:

X+y—-3=0..(1)

2x =3y —1=0...(2)

Solving (1) and (2) using cross - multiplication method:

X y 1
—-1-9 —64+1 -—-3-2

=2x=2,y=1

Thus, the point of intersection of the given lines is (2, 1).

It is given that the Iine'—: + % = 1 passes through (2, 1).

It is also given that the Iine'—: + % = lis parallel to the linex —y — 6 = 0.
Hence, Slope of = + % = 1=y=—2x+ bisequaltotheslopeofx —y—6=00r,y=x-6
a a

S-b/la=1

e !
=2a=1
From (4):
b=-1
La=1,
b=-1

Hence,a=1,b=-1
11. Question

Find the orthocenter of the triangle the equations of whose sidesarex +y =1,2x+ 3y =6and4x-y + 4 =
0.

Answer
Given: Sides of trianglearearex+y =1,2x+3y=6and4x-y + 4 = 0.

Assuming: AB, BC and AC be the sides of triangle whose equationisarex +y =1,2x+ 3y =6and 4x -y +
4 =0.

To find:

Orthocenter of triangle.



Concept Used:

Point of intersection of two lines.

Explanation:
A
A
/ “
1) / )!i
5 &
K /__/ 8
L~ | \\
B D C
(2
X+y-1=0...... (i)

2X+3y-6=0...... (ii)
dx -y +4=0. ... (iii)
By solving equation (i) and (ii) By cross multiplication

X -y 1
-6+3 —-6+2 3-2

=2x=-3,y=4
~B( -3, 4)

By Solving equation (i) and (iii) By cross multiplication

X -y 1
4—1 4+4 -3-2
3 8
=2X= -4, Y= ¢

'.'A(_§:?

Equation of BCis 2x + 3y = 6
Altitude AD is perpendicular to BC,

Therefore, equation of ADisx +y + k=0

AD is passing through A(—?,?)

3 8
(5)+ (f) +x=o
s>k=-1
~ Equation of ADisx+y-1=0 ...... (iv)
Altitude BE is perpendicular to AC.
= Let the equation of DE be x - 2y = k
BE is passing through D( - 3, 4)
=-3-8=k
=sk=-11
Equation of BEis x - 2y = - 11 ...... (v)

By solving equation (iv) and (v),



Weget,x=-3andy =4
Hence, the orthocenter of triangle is ( - 3, 4).
12. Question

Three sides AB, BC and CA of a triangle ABCare5x -3y +2=0,x-3y-2=0andx+y-6=0
respectively. Find the equation of the altitude through the vertex A.

Answer

Given:

The sides AB, BC and CA of a triangle ABC are as follows:
5x =3y +2=0...(1)

XxX—3y—2=0..(2)

X+y—-6=0..(3)

To find:

The equation of the Altitude through the vertex A.
Concept Used:

Point of intersection of two lines.

Explanation:

Solving (1) and (3):

XxX=2,y=4

Thus, AB and CA intersect at A (2, 4).

Let AD be the altitude.

ADLBC

.. Slope of AD x Slope of BC = —1

Here, slope of BC = slope of the line (2) = 1/3
.. Slope of ADx1/3 = - 1= Slope of AD = - 3

Hence, the equation of the altitude AD passing through A (2, 4) and having slope —3isy -4 =-3x - 2 3x +
y =10

13. Question

Find the coordinates of the orthocenter of the triangle whose vertices are ( - 1, 3), (2, - 1) and (0, 0).
Answer

Given: coordinates of the orthocenter of the triangle whose vertices are ( - 1, 3), (2, - 1) and (0, 0).
Assuming:

A (0, 0), B (-1, 3) and C (2, —1) be the vertices of the triangle ABC.

Let AD and BE be the altitudes.



To find:
Orthocenter of the triangle.
Explanation:

A0, 0)

B(-1, 3) D C(2,-1)
AD1BC and BELAC
.. The slope of AD X Slope of BC = -1
The slope of BE x Slope of AC = -1
—-1-3 4
3

Here, the slope of BC =—— = —
2+1

and slope of AC = =22 = 2
2—-0 2

. slope of AD x (-4/3) =-1andslopeof BEx (-1/2) =-1

= slope of AD = E and slope of BE = 2
The equation of the altitude AD passing through A (0, 0) and having slopez is

y-0=2(x-0)

The equation of the altitude BE passing through B (=1, 3) and having slope 2 is
y-3=2(x+1)

=22X-y+5=0....... (2)

Solving (1) and (2):

XxX=—-4,y=-3

Hence, the coordinates of the orthocentre is (-4, —3).

14. Question

Find the coordinates of the incentre and centroid of the triangle whose sides have the equations 3x - 4y = 0,
12y + 5x =0and y - 15 = 0.

Answer

Given: lines are as follows:

3Xx -4y =0...(1)

12y + 5x =0 ... (2)

y—15=0...(3)

Assuming:

In triangle ABC, let equations (1), (2) and (3) represent the sides AB, BC and CA, respectively.
Concept Used:

Point of intersection of two lines.



Explanation:

A (20,15)

8(0,0) C(-36,15)

Solving (1) and (2):

x=0,y=0

Thus, AB and BC intersect at B (0, 0).
Solving (1) and (3):

x=20,y=15

Thus, AB and CA intersect at A (20, 15).
Solving (2) and (3): x = -36,y =15
Thus, BC and CA intersect at C (—36, 15).

Let us find the lengths of sides AB, BC and CA.

AB = /(20— 0)2 + (15— 0)2 = 25

BC

JO + 36)2 + (0-15)2 = 39

AC = /(20 + 36)2 + (15— 15)2 = 56
Here,a =BC =39, b=CA=56andc=AB =25
A|SO, X1, Y1 = A (20, 15), X2, Y2 = B (0, 0) and X3, Y3 = C (—36, 15)

Xy + X + X3 Y1+Y2+y3)

~ Centroid = ( s
3 3

(20+ 0—36 15 + 0 + 15) ( 16 10)
N 3 ’ 3 N 3’

AND incentre = (“l +bx; +cxq 33"J-+h}"2+c}'a)
a+b+c " a+b+c

(39><20+56><0—25><36 39><15+56><0—25><15)

39 + 56 + 25 ’ 39 + 56 + 25
( 120 120 8 )
N 120’ * 120

= (-18)

Hence, coordinate of incenter and centroid are (—?, 10) and (-1, 8)

15. Question

Prove that the lines \EX +y=0, \E}" +x =0, \EX +y=1and \E}.- +x =] form a rhombus.

Answer

Given: lines are as follows:



VIx+y =03y +x=0V3x+y=1andV3y +x =1
To prove:

V3x+y =03y +x =0,V3x +y = 1landV3y + x = 1lines form a rhombus.

Assuming:

In quadrilateral ABCD, let equations (1), (2), (3) and (4) represent the sides AB, BC, CD and
DA, respectively.

Explanation:

Lines (1) and (3) are parallel and lines (2) and (4) are parallel.

Solving (1) and (2):

x=0,y=0.

Thus, AB and BC intersect at B (0, 0).

Solving (1) and (4):

1 /3
v
X = — ¥

2'y 2

V

r

Thus, AB and DA intersect A(—

[N
Mlm'l
S

Solving (3) and (2):

Thus, BC and CD intersect at C("?E - é)

Solving (3) and (4):

Thus, DA and CD intersect at D (_"'i_l _‘E‘l)

r

2

Let us find the lengths of sides AB, BC and CD and DA.

2

o= o) + (0-2) =
= J(2-0)

—_ 2 = = 2
DA_ [(¥31 1 ¥3mr_ ¥3y =1
o J( 2 + 2) T ( 2 2)
Hence Proved, the given lines form a rhombus.

16. Question

Find the equation of the line passing through the intersection of the lines 2x + y =5 and x + 3y + 8 = 0 and
parallel to the line 3x + 4y = 7.

Answer

Given: Line passing through point of intersection of lines 2x + y = 5 and x + 3y + 8 = 0 and parallel to the



line 3x + 4y = 7.

To find:

The equation of the required line.
Concept Used:

Point of intersection of two lines.
Explanation:

2X+y-5=0...... (i)
X+3y+8=0..... (i)

By solving equation (i) and (ii) ,By cross multiplication,

X -y 1
8+15 16+5 6-—1
23 21
=2X=— Y= ——
H H . 23 21
Point of intersection (T L= T)

Equation of line parallelto3x + 4y -7 =0 is
3x+4y+k=0.... (iii)

Equation (iii) passing through point of intersection of line.
=3(Z) + 4(-2)+ k=0

=>k=3

Hence, required equation of line is 3x + 4y + 3 = 0.

17. Question

Find the equation of the straight line passing through the point of intersection of the lines 5x - 6y - 1 = 0 and
3x + 2y + 5 = 0 and perpendicular to the line 3x - 5y + 11 = 0.

Answer

Given: the point of intersection of the lines 5x - 6y - 1 = 0 and 3x + 2y + 5 = 0 and perpendicular to the line
3x -5y + 11 =0.

To find:

The equation of the required line.
Concept Used:

Point of intersection of two lines.

Explanation:

By solving equation (i) and (ii) ,By cross multiplication,

X -y 1
—30+2 25+3 10 + 18

Point of intersection (-1, - 1)



Now, the slope of the line 3x -5y + 11 =0 ory= Ex + ?is%

Now, we know that rhe product of the slope of two perpendicular lines is - 1.
Assuming: the slope of required line is m

3 .
K- = —
m R

=>m = —-
Now, the equation of the required line passing through ( - 1, - 1) and having slope—g is given by,

Y+l=-2(x+1)

=23y +3=-5x-5

=>5x+3y+8=0

Hence, equation of required line is 5x + 3y + 8 = 0.
Exercise 23.11

1 A. Question

Prove that the following sets of three lines are concurrent:
15x-18y +1=0,12x + 10y -3 =0and 6x + 66y -11 =0
Answer

Given:

15x-18y +1 =0 ...... (i)

12x + 10y -3 =0 ...... (ii)

6x + 66y -11 =0 ...... (iii)

To prove:

Sets of given three lines are concurrent.

Explanation:

Now, consider the following determinant:

15 —18 1
1219 —3|-15(-110 + 198) + 18(-132 + 18) + 1(792 - 60)
6 66 —11

=1320-2052+732=0

Hence proved, the given lines are concurrent.

1 B. Question

Prove that the following sets of three lines are concurrent:
3x-5y-11=0,5x+3y-7=0and x+2y=0
Answer

Given:3x =5y =11 =0...... (i)

5x+3y—-7=0...... (ii)

XxX+2y=0.... (iii)



To prove:
Sets of given three lines are concurrent.
Explanation:

Now, consider the following determinant:

3 -5 —11
5 3 —7|=3x14+5%x7-11x7=0
1 2 0

Hence, the given lines are concurrent.

1 C. Question

Prove that the following sets of three lines are concurrent:
i_;zl_i_izl andy = X.

a b b a

Answer

Given:bx +ay-ab =0 ... (1)

ax +by-ab=0...(2)

Xx—y=0..(3)

To prove:

Sets of given three lines are concurrent.
Explanation:

Now, consider the following determinant:

b a —ab
a b —abl=_pyap-axab-abx(-a-b)=0
1 -1 0

Hence proved, the given lines are concurrent.
2. Question

For what value of A are the three lines 2x -5y + 3 =0,5x-9y +A=0and x - 2y + 1 = 0 concurrent?
Answer

Given:2x =5y +3=0... (1)

5x —9y + A=0...(2)

x—2y+1=0..(3)

To find:

Value of A.

Concept Used:

Determinant of equation is zero.

Explanation:

It is given that the three lines are concurrent.



2 -5 3
|5 -9 i =0
1 -2 1

=2(-94+2\) +5(5-AN) +3(-10+9)=0

=-184+ 42+ 25-5A-3=0

=>A=4

Hence, A = 4.

3. Question

Find the conditions that the straight linesy = mx + ¢;, y = myx + ¢; and y = m3Xx + ¢3 may meet in a point.
Answer

Given:

The given lines can be written as follows:

miXx-y+¢ =0..(1)

moX -y + ¢ =0..(2)

msx-y+c3=0...(3)

To find:

Conditions that the straight lines y = mjx + ¢, y = myx + ¢; and y = m3x + ¢z may meet in a point.
Concept Used:

Determinant of equation is zero.

Explanation:

It is given that the three lines are concurrent.

m, —1 ¢
m, —1 c¢c|=20
m; —1 ¢4

= mq(-C3 + C3) + 1(MyC3-Mm3Cy) + ¢c1(-my + m3) =0

= mq(cy-C3) + my(c3-C1) + m3(ci-c3) =0

Hence, the required condition is my(cy-c3) + my(c3-c1) + m3(ci-c5) =0
4. Question

If the lines p1x + g1y = 1, p;x + gy = 1 and psx + gzy = 1 be concurrent, show that the points (py, 91), (P2,
gz) and (ps, g3) are collinear.

Answer
Given:

pix + a1y =1
Pax + gy =1
p3x +azy =1
To prove:

The points (p1, d1). (P2, 92) and (ps, g3) are collinear.



Concept Used:

If three lines are concurrent then determinant of equation is zero.
Explanation:

The given lines can be written as follows:
piX+ag1y-1=0...(1)

poX+py-1=0..(2)

p3x+ag3y-1=0..(3)

It is given that the three lines are concurrent.

Py q; —1
Pz 92 —1] =0
P; gz —1
Py g; 1
=~ [Pz 4z 11 =0
P; g3 1
Py gy 1
= (P2 Q2 1 = Ohence proved, This is the condition for the collinearity of the three points, (p;, d1), (P2, a2)
Pz Qs
and (p3, d3).

5. Question

Show that the straight linesLy = (b +c)x+ay+1=0,bL=(c+a)x+by+1=0andlz=(a+b)x+cy+1
= 0 are concurrent.

Answer
Given:
Li=(b+c)x+ay+1=0
L=(c+a)x+by+1=0
L3=(a+b)x+cy+1=0
To prove:

The straight linesL; =(b+c)x+ay+1=0,bL=(c+a)x+by+1=0andlz=(a+b)x+cy+1=0are
concurrent.

Concept Used:

If three lines are concurrent then determinant of equation is zero.
Explanation:

The given lines can be written as follows:
(b+c)x+ay+1=0..(1)

(c+a)x+by+1=0..(2)

(@a+b)x+cy+1=0..(3)

Consider the following determinant.



W o
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o om
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Applying the transformation C;-»C; + C,,

b+c a 1 a+b+c al
c+a b 1l =|fc+a+b b 1
a+b c 1 a+b+c c 1
b+c a 1 1 a 1
lc+a b 1f=(@+b+cfl b 1
a+b c 1 1 ¢ 1
b+c a 1
-olc+a b 11 =0
a+b c 1

Hence proved, the given lines are concurrent.
6. Question

If the three lines ax + a2y + 1 = 0, bx + b?y + 1 = 0 and cx + &y + 1 = 0 are concurrent, show that at least
two of three constant a, b, ¢ are equal.

Answer

Given:

ax+a%y+1=0

bx +b%y +1=0

cXx+cy+1=0

To prove:

At least two of three constant a, b, c are equal.

Concept Used:

If three lines are concurrent then determinant of equation is zero.
Explanation:

The given lines can be written as follows:

ax+a%y+1=0..(1)

bx + b%y +1=0...(2)

cX+c?y+1=0..(3)

The given lines are concurrent.

a a? 1
b B2 11 =0
c 2 1

Applying the transformation R;—»R;-R; and Ry—»R,-R3:

a—b a?—-b% o0
b—-—c b2—-¢c%2 0
C c? 1

=0




1 a+b 1
~@-bb-0oft b+c 1f=0
C c? 1

= (a-b)(b-c)(c-a)

I
o

=2>a-b=0orb-c=0o0rc-a=0
=a=borb=corc=a

Hence proved, atleast two of the constants a,b,c are equal .
7. Question

If a, b, carein A. P., prove that the straight linesax + 2y +1=0,bx+3y+1=0andcx+4y + 1 =0 are
concurrent.

Answer
Given:
ax+2y+1=0
bx+3y+1=0

cX+4y+1=0

To prove:

The straight linesax + 2y + 1 =0,bx + 3y + 1 =0and cx + 4y + 1 = 0 are concurrent.
Concept Used:

If three lines are concurrent then determinant of equation is zero.

Explanation:

The given lines can be written as follows:

ax+2y+1=0..(1)

bx+3y+1=0..(2)

cX+4y+1=0..(3)
a 2 1
Consider the following determinant. b i 1
C

Applying the transformation R;—»R1-R, and Ry—»R»-R3,

a 2 1 a—b -1 0

b 3 1l=b-¢c -1 0

c 4 1 C 4 1
a 2 1

= [P 2 1 =(a+b+b-c)=2b-a-c
C

Given:2b=a + ¢

a 2 1
b 3 1 =atc-a-c=0
c 4 1

Hence proved, the given lines are concurrent, provided 2b = a + c.

8. Question



Show that the perpendicular bisectors of the sides of a triangle are concurrent.
Answer

To prove:

Perpendicular bisectors of the sides of a triangle are concurrent.

Assuming:

ABC be a triangle with vertices A (x7, y1), B (X2, y2) and C (x3, y3).

Let D, E and F be the midpoints of the sides BC, CA and AB, respectively.

Explanation:

Xo 4+ Xg Vot ¥a Xy +Xg ¥, +¥g Xy +Xp Yit¥e
Thus,thecoordinatesofD,EandFareD( 2 + 2 )E( 2 + 2 )andF( 2 + 2 )

Let mD, mE and mF be the slopes of AD, BE and CF respectively.

.. Slope of BC X mD = -1

22¥2 oy mD = — 1
= Xy — X
_ Xz =X
= mD ¥a— ¥z
Vit Vs X X Xt X

Thus, the equation of ADY 2y, -y 2

_ ¥at¥s | Xa—Xo _ Xp +Xg
:y 2 - }ra—}rz(x 2 )
L2y(ys —y2) — (v — y3) = —2x(x3 — %) + x§ —

S2x(x — %)+ 2¥(y; —y.) - (X3 —-xH) - (yi-yi) =0

Similarly, the respective equations of BE and CF are

2X(x; — X3) + 2y(y; — ¥a) — [:XE - X%) - (Y% - y§) =0
2X(x; — Xy) + 2y(y, — ¥4) — [:Xé? - XE) - (Yé? - yi) =0

Let L;, L, and L3 represent the lines (1), (2) and (3), respectively.Adding all the three lines,
We observe:l - L; + 1L, + 1:'L3 =0

Hence proved, the perpendicular bisectors of the sides of a triangle are concurrent.
Exercise 23.12

1. Question
Find the equation of a line passing through the point (2, 3) and parallel to the line 3x- 4y + 5 = 0.
Answer

Given: equation is parallel to 3x — 4y + 5 = 0 and pass through (2, 3)

To find:

Equation of required line.



Explanation:

The equation of the line parallelto 3x —4y + 5 =0 s
3Xx-4y +A=0,

Where, A is a constant.

It passes through (2, 3).

6-12+A=0

=>A=6

Hence, the required line is 3x —4y + 6 = 0.

2. Question

Find the equation of a line passing through (3, -2) and perpendicular to the linex - 3y + 5 = 0.
Answer

Given: equation is perpendicular to x - 3y + 5 = 0 and passes through (3,-2)

To find:

Equation of required line.

Explanation:

The equation of the line perpendiculartox —3y + 5 =0 s

3Xx+y+A=0,

Where A is a constant.

It passes through (3, — 2).

9-2+A=0

SA=-7

SubstitutingA=—-7in3x+y+A=0,

Hence, we get 3x + y - 7 = 0, which is the required line.

3. Question

Find the equation of the perpendicular bisector of the line joining the points (1, 3) and (3, 1).
Answer

Given: A (1, 3) and B (3, 1) be the points joining the perpendicular bisector

To find:

The equation of the perpendicular bisector of the line joining the points (1, 3) and (3, 1).
Explanation:

Let C be the midpoint of AB.

. coordinates of ¢ = (T . ) = (2,2)

Slope of AB = -3 _ -1
3-1

.. Slope of the perpendicular bisector of AB =1
Thus, the equation of the perpendicular bisector of AB is
y-2=1(x-2)

=>x-y=0



Or,y =x

Hence, the equation isy = x.

4. Question

Find the equations of the altitudes of a AABC whose vertices are A (1, 4), B(-3, 2) and C(-5, -3).
Answer

Given: The vertices of AABC are A (1, 4),B(—3,2)and C (- 5, — 3).

To find:
The equations of the altitudes of a AABC whose vertices are A (1, 4), B (-3, 2) and C (-5, -3).
Explanation:

Diagram:

All, 4)

B(-3,2) D C(-5,-3)

Slope of AB= =—* — 1
-3-1 2

Slope of BC= —2—2 — 2
—-5+3 2

Slope of CA = ‘H? =z
1+5 &6

Thus, we have:

Slope of CF = -2

Slope of AD = — 3
Slope of BE= — g
Hence,

Equation of CFis:y + 3 = -2(x + 5)

=22X+y+13=0

Equationof ADis:y - 4= — é(x -1)
=22X+5y-22=0

Equation of BEis:y -2= — g(x + 3)
=>6x+7y+4=0

5. Question

Find the equation of a line which is perpendicular to the line \EX —v +5 = and which cuts off an intercept
of 4 units with the negative direction of y-axis.

Answer

Given: equation is perpendicular to \/3x — y + 5 = ( equation and cuts off an intercept of 4 units with the
negative direction of y-axis

To find:



The equation of a line which is perpendicular to the line \/3x — y + 5 = p and which cuts off an intercept of
4 units with the negative direction of y-axis.

Explanation:
The line perpendicularto \/3x — y + 5 = 0iSx + Y3y + A = 0

Itis Given that the liney + /3y + A = 0 cuts off an intercept of 4 units with the negative direction of the y-
axis.

This means that the line passes through (0,-4).

“0—V3x4+A=0

=1 =43

Substituting the value of A, we get 4+ /3y + 44/3 = (. which is the equation of the required line.
6. Question

If the image of the point (2, 1) with respect to a line mirror is (5, 2), find the equation of the mirror.
Answer

Given: image of (2 1) is (5,2)

To find:

The equation of the mirror.

Explanation:

Let the image of A (2, 1) be B (5, 2).

Also, let M be the midpoint of AB.

.. Coordinates of M = (?ﬂ)

2
(32
- \2'2

Diagram:

A2, 1)

C mmmﬂﬂmm“

B(5,2)
Let CD be the mirror.
Line AB is perpendicular to the mirror CD.

. Slope of AB x Slope of CD =-1
:S w Slope of CD = -1

= Slope of CD = -3

Equation of the mirror CD

> - —3(x—3)
y=3° X3



=22y-3=-6x+21

=6x+2y-24=0

=23x+y-12=0

Hence, the equation of mirroris 3x + y-12 =0

7. Question

Find the equation of the straight line through the point (a, B) and perpendicular to the line IXx + my + n = 0.
Answer

Given: equation is perpendicular to Ix + my + n = 0 and passing through (, B)

To find:

The equation of the straight line through the point (a, B) and perpendicular to the line Ix + my + n = 0.
Explanation:

The line perpendicularto Ix + my + n=0is

mx-ly+A=0

This line passes through (a, B).

Sma-I+A=0=A=IB-ma

Substituting the value of A:

mx - ly + IB-ma =0

>mx-a=Ily-

Hence, equation of the required lineismx-a =1y -

8. Question

Find the equation of the straight line perpendicular to 2x - 3y = 5 and cutting off an intercept 1 on the
positive direction of the x-axis.

Answer

Given: equation is perpendicular to 2x — 3y = 5 and cutting off an intercept 1 on the positive direction of the
X-axis.

Explanation:

The line perpendicularto 2x — 3y =5 is

3X+2y+A=0

It is given that the line 3x + 2y + A = 0 cuts off an intercept of 1 on the positive direction of the x axis.
This means that the line 3x + 2y + A = 0 passes through the point (1, 0).

“3+0+A=0

=2>A=-3

Substituting the value of A, we get 3x + 2y - 3 =0,

Hence, equation of the required line.

9. Question

Find the equation of the straight line perpendicular to 5x - 2y = 8 and which passes through the mid-point of
the line segment joining (2, 3) and (4, 5).

Answer

Given: equation is perpendicular to 5x -2y = 8 and pass through mid-point of the line segment joining (2, 3)




and (4, 5).
To find:

The equation of the straight line perpendicular to 5x - 2y = 8 and which passes through the mid-point of the
line segment joining (2, 3) and (4, 5).

Explanation:

The line perpendicularto 5x — 2y =8is2x + 5y + A =0

Coordinates of the mid points of (2,3) and (4,5) = (22*,22%) = (3,9)

L6 +20+A=0

=>A=-26

Substituting the value of A,

We get 2x + 5y-26 =0,

Hence, the required equation of line is 2x + 5y-26 = 0.
10. Question

Find the equation of the straight line which has y-intercept equal to 4/3 and is perpendicular to 3x - 4y + 11
= 0.

Answer

Given: equation is perpendicular to 3x - 4y + 11 = 0 and has y-intercept equal tog

To find:

The equation of the straight line which has y-intercept equal tog and is perpendicular to 3x - 4y + 11 = 0.
Explanation:

The line perpendicularto 3x —4y + 11 =0is4x +3y +A=0

It is given that the line 4x + 3y + A = 0 has y - intercept equal tog

This means that the line passes through (og)

~04+44+A=0

=>A=-4

Substituting the value of A,

Wegetdx + 3y -4 =0,

Hence, equation of the required lineis4x + 3y -4 =0

11. Question

Find the equation of the right bisector of the line segment joining the points (a, b) and (&, bq).

Answer

Given: A (a, b) and B (a1, by) be the given points

To find:

Equation of the right bisector of the line segment joining the points (a, b) and (a;, by).
Explanation:

Let C be the midpoint of AB.



. coordinates of C = (%%)

And, slope of AB = 22"
a; —a
So, the slope of the right bisector of AB is — :l _z
L -

Thus, the equation of the right bisector of the line segment joining the points (a, b) and (&, b7) is

b+ b, al—a( a+al)
y 2~ b, —-b\¥ 2

= 2 (aj-a)x + 2y(b1-b) + (a2 + b?) - (@12 + b;2) = 0

Hence, equation of the required line 2 (a; - a)x + 2y(b- b) + (a2 + b2) - (a;2 + b;2) = 0
12. Question

Find the image of the point (2, 1) with respect to the line mirror x + y -5 = 0.

Answer

Given: (2,1) is given point and line mirrorisx +y-5=10

To find:

Image of the point with respect to mirror line.

Explanation:

Let the image of A (2, 1) be B (a, b).

Let M be the midpoint of AB.

r

.. Coordinates of M are = (2 +tal ;r b)

Diagram:

A2, 1)

Bia, b)
The point M lies on thelinex +y—-5=0

2+a+1+b
) 2

-5=0

sa+b=7..(1)
Now, the lines x + y— 5 = 0 and AB are perpendicular.
.. Slope of AB x Slopeof CD =-1

b—1
=
a— 2

x (—1)=—-1

Adding eq (1) and eq (2):
2a=18



=>a=4

Now, from equation (1):

4+b=17

=>b=3

Hence, the image of the point (2, 1) with respect to the line mirror x + y—5 = 0 is (4, 3).
13. Question

If the image of the point (2, 1) with respect to the line mirror be (5, 2), find the equation of the mirror.
Answer

Given: image of (2,1) is (5,2)

To find:

The equation of the mirror.

Explanation:

Let the image of A (2, 1) be B (5, 2).

Let M be the midpoint of AB.

Coordinates of M = (2 t5 1+ 2)

2 2

Diagram:

A2, 1)

C M | (B

B(5, 2)

Let CD be the mirror.

The line AB is perpendicular to the mirror CD.

.. Slope of AB x Slope of CD =—1

= Slope of CD = -3

Thus, the equation of the mirror CD is

y—2__3 (X _ E)
2 2

=22y -3=-6x+ 21

=26x+2y-24=0

=23x+y-12=0

Hence, the equation of mirroris 3x + y - 12 = 0.

14. Question

Find the equation to the straight line parallel to 3x - 4y + 6 = 0 and passing through the middle point of the
join of points (2, 3) and (4, -1).



Answer

Given: equation parallel to 3x - 4y + 6 = 0 and passing through the middle point of the join of points (2, 3)
and (4, -1).

To find:

The equation to the straight line parallel to 3x - 4y + 6 = 0 and passing through the middle point of the join
of points (2, 3) and (4, -1).

Explanation:

Let the Given points be A (2, 3) and B (4, — 1). Let M be the midpoint of AB.

. Coordinates of M = (2%‘37_1) = (3,1)

The equation of the line parallelto 3x —4y + 6 =0is3x -4y +A =0

This line passes through M (3, 1).

"9-44A=0

=>A=-5

Substituting the value of Ain 3x -4y + A=0,weget3x-4y-5=0

Hence, the equation of the required line is 3x -4y - 5 = 0.

15. Question

Prove that the lines 2x -3y +1=0,x+y =3,2x-3y =2 and x + y = 4 form a parallelogram.
Answer

Given: 2x -3y + 1 =0,

X+y=3,

2x -3y =2

X + y = 4 are given equation

To prove:

Thelines2x -3y +1=0,x+y=3,2x-3y =2and x + y =4 form a parallelogram.
Explanation:

The given lines can be written as

2 1
y=§x+§...(1)

y=—-x+3..(2)
y=§x—§...(3)
yv=—-x+4..(4)

The slope of lines (1) and (3) is g and that of lines (2) and (4) is — 1.

Thus, lines (1) and (3), and (2) and (4) are two pair of parallel lines.
If both pair of opposite sides are parallel then, we can say that it is a parallelogram.
Hence proved, the given lines form a parallelogram.

16. Question

Y

Find the equation of a line drawn perpendicular to the line i_ _ — ] through the point where it meets the y-
4 6



axis.

Answer

Given: equation is perpendicular to'—: + % = 1 and it meets the y-axis.

To find:

The equation of a line drawn perpendicular to the Iine'—: + % = 1 through the point where it meets the y-
axis.

Explanation:

Let us find the intersection of the Iine'—: + % = 1 with y-axis.

Atx =0,

y
0+ =1
6

= y = 6
Thus, the given line intersects y-axis at (0, 6).

The line perpendicular to the Iine;—: + % =1lis

X ¥
G 4+}'L—Cl

This line passes through (0, 6).

Now, substituting the value of A, we get:

\'j 3
-+ -=0
4 2

X
6
=22x-3y +18=0

Hence, the equation of the required line is 2x -3y + 18 = 0
17. Question

The perpendicular from the origin to the line y = mx + ¢ meets it at the point (-1, 2). Find the values of m
and c.

Answer

Given: perpendicular from the origin and meets at the point (-1, 2)

Explanation:

The given line is y = mx + ¢ which can be writtenas mx -y + c=0... (1)

The slope of the line perpendiculartoy = mx + cis— z
m

So, the equation of the line with slope — L and passing through the origin is
m

1
Y= mX

Xx+my=0..(2)

Solving eq(1) and eq(2) by cross multiplication, we get



X y 1
mc—0 O0-—c —1 — m?2

mc C

= ¥= - ——V = ——
m2 + 1 y mz + 1

Thus, the point of intersection of the perpendicular from the origin to the liney = mx + ¢ is( - = 1%)
m* + m= +

It is given that the perpendicular from the origin to the line y = mx + ¢ meets it at the point (-1, 2)

mc

= —1and =2

m?® +1 m®+1

=>m2+1=mcandm2+1=§

c
=>mc= -
2

b |

1
Hence, m = E and c =

b |

18. Question

Find the equation of the right bisector of the line segment joining the points (3, 4) and (-1, 2).
Answer

Given: A (3, 4) and B (— 1, 2) be the given points

To find:

Equation of the right bisector of the line segment joining the points (3, 4) and (-1, 2).
Explanation:

Let C be the midpoint of AB.

ce= (500 = a9

" Slope of AB = ——= — 1
-1-3 2

.. Slope of the perpendicular bisector of AB = -2

Thus, the equation of the perpendicular bisector of AB is

y-3 = -2(x-1)

=22X+y-5=0

Hence, the required line is 2x + y -5 = 0.

19. Question

The line through (h, 3) and (4, 1) intersects the line 7x - 9y - 19 = 0 at right angle. Find the value of h.
Answer

Given: A (h,3) and B (4,1) be the points intersect At right angle at the line 7x -9y -19 =0

To find:



The value of h.
Explanation:
The line 7x — 9y — 19 = 0 can be written as

7 19
Y=3* "7

So, the slope of this line isg

It is given that the line joining the points A (h,3) and B (4,1) is perpendicular to the line 7x — 9y — 19 = 0.
7 1-3

¥ — =
9 4-nh
=9h-36 =-14

—1

= 9h = 22

22
ﬁh: —_—
9

Hence, the value of h is 2—;

20. Question

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

Given: (3, 8) is given point and line mirroris x + 3y - 7 = 0.

To find:

Image of point with respect to mirror line.

Explanation:

Let the image of A (3,8) be B (a,b).

Also, let M be the midpoint of AB.

= Coordinates of M = (3 ;r ajs%b)
Diagram:
A(3, B)
M x+y=7
( b)

Bia, b)

Point M lies on the linex + 3y =7

23 x () =7

=2a+3b+13=0..(1)
Lines CD and AB are perpendicular

. Slope of AB x Slope of CD =-1



b— 8 ( 1)_ .
=:-a_3>< =

=>b-8=3a-9
=3a-b-1=0...(2)
Solving (1) and (2) by cross multiplication, we get:

a b 1
-3+4+13 39+1 —-1-9

=2a=-1,b=-4

Hence, the image of the point (3, 8) with respect to the line mirror x + 3y = 7 is

(-1, —4).

21. Question

Find the coordinates of the foot of the perpendicular from the point (-1, 3) to the line 3x - 4y - 16 = 0.
Answer

Given: equation is perpendicular from the point (-1, 3) to the line 3x - 4y - 16 = 0.

To find:

The coordinates of the foot of the perpendicular from the point (-1, 3) to the line 3x - 4y - 16 = 0.
Explanation:

Let A (— 1, 3) be the given point.

Also, let M (h, k) be the foot of the perpendicular drawn from A (- 1, 3) tothe line3x -4y —16 =0

Diagram:

A(-1, 3)

o 3x—4y-16=0
C Mk, k) D

Point M (h, k) liesonthe line3x —4y —16 =0
3h—4k-16=0... (1)

Lines 3x — 4y — 16 = 0 and AM are perpendicular.

k=33

'h+1 4
=4h + 3k-5=0... (2)

Solving eq (1) and eq (2) by cross multiplication, we get:

h k 1
20 +48 —64 + 15 9 + 16
68b 49
= = — [ —
7 35 25

Hence, the coordinates of the foot of perpendicular are (5—?, — E)

25 25

22. Question

Find the projection of the point (1, 0) on the line joining the points (-1, 2) and (5, 4).



Answer

Given:

The points (-1, 2) and (5, 4).

To find:

The projection of the point (1, 0) on the line joining the points (-1, 2) and (5, 4).
Explanation:

Let A (— 1, 2) be the given point whose projection is to be evaluated and C (— 1, 2) and D (5, 4) be the other
two points.

Also, let M (h, k) be the foot of the perpendicular drawn from A (— 1, 2) to the line joining the points C (- 1,
2) and D (5, 4).

Diagram:

A(l, 0)

Ci-1,2) Mih, k) D(5,4)
Clearly, the slope of CD and MD are equal.

4 -k 4-2
"5 —h 5+1

=>h-3k+7=0..... (1)
The lines segments AM and CD are perpendicular.

k-0 4-2
b4 =
h—-1 5+1

=23h+k-3=0..... (2)

Solving (1) and (2) by cross multiplication, we get:

h k 1
9 -7 21+3 1+9
X 1k 12
ST TS

Hence, the projection of the point (1, 0) on the line joining the points (-1, 2) and (5, 4) |S(EE)

= ] b=

23. Question

Find the equation of a line perpendicular to the line \EX —v +5 = and at a distance of 3 units from the
origin.

Answer

Given:

Line \3x — y + 5 = 0 and distance of 3 units from the origin.
To find:

The equation of a line perpendicular to the line \/3x — y + 5 = ( and at a distance of 3 units from the
origin.

Explanation:



The line perpendicularto \/3x — y + 5 = 0iSx + 3y + A = 0

It is given that the linex + /3y + A = 0/ls at a distance of 3 units from the origin.

—
|l — = 3
|\.1+3
>A=%x6

Substituting the value of A,
Wegetx + 3y+6 = 0
Hence, equation of the required lineis x + 3y+6 = 0

24. Question

The line 2x + 3y = 12 meets the x-axis at A and y-axis at B. The line through (5, 5) perpendicular to AB
meets the x-axis and the line AB at C and E respectively. If O is the origin of coordinates, find the area of
figure OCEB.

Answer

Given:

Line 2x + 3y = 12 meets the x-axis at A and y-axis at B
To find:

The area of figure OCEB.

Explanation:

The given line is 2x + 3y = 12, which can be written as

So, the coordinates of the points A and B are (6, 0) and (0, 4), respectively.
Diagram:
%

=12 P{S. 5)

Y

B0, 4)

Adf, 0)
X

0 /

Y

The equation of the line perpendicular to line (1) is

XYy
2 6—|—l—0

This line passes through the point (5, 5).

> 5+.'-'L 0
7 c =
A 5
=2 A= - —
12

Now, substituting the value of A in f - % + L = 0, weget:



4
w |
|
ba | g
Il
—
—
N
-

Thus, the coordinates of intersection of line (1) with the x-axis is CG 0)

To find the coordinates of E, let us write down equations (1) and (2) in the following manner:
2x +3y-12=0...(3)

3x-2y-5=0...(4)

Solving (3) and (4) by cross multiplication, we get:

X y 1
—15—-24 —-36+ 10 —4-—9

=2Xx=3,y=2
Thus, the coordinates of E are (3, 2).

From the figure,

H= JG ~3) + (027 =22

3
EA= /(6 —3)2+ (0 — 2)2 = V13

Now,

Area(OCEB) = Area(AOAB) -Area(ACAE)

~ Area(OCEB) = £ x 6 x 4 — 2 x zf % 13
= ?sq units

Hence, area of figure OCEB is = ? sq units

25. Question

Find the equation of the straight line which cuts off intercepts on x-axis twice that on y-axis and is at a unit
distance from the origin.

Answer
To find:

The equation of the straight line which cuts off intercepts on x-axis twice that on y-axis and is at a unit
distance from the origin.

Assuming:

Intercepts on x-axis and y-axis be 2a and a, respectively.

Explanation:

So, the equation of the line with intercepts 2a on x-axis and a on y-axis be

X y
— +=-=1
Za a

=X+ 2y =2a...(1)

Let us change equation (1) into nhormal form.



X 2y 2a

+ =
V1 +22 1+ 22 1+ 22

X 2y 2a

V5 V5 B

Thus, the length of the perpendicular from the origin to the line (1) is

p = 2_3 Given:
Vo
P=1
|2a L
NG
/s
v
= a=+t—
2

Hence, equation of required line is x + 2y + /5 = 0.

26. Question

The equations of perpendicular bisectors of the sides AB and AC of a triangle ABCarex-y + 5 =0and x +
2y = 0 respectively. If the point A is (1, -2), find the equation of the line BC.

Answer

Given:

Sides AB and AC of a triangle ABCarex-y +5=0and x + 2y = 0.
To find:

The equation of the line BC.

Explanation:

Diagram:

B, ) Cilxs, 12)

Let the perpendicular bisectors x —y + 5 = 0 and x + 2y = 0 of the sides AB and AC intersect at D and E,
respectively.

Let (x1,y1) and (x5,y>) be the coordinates of points B and C.

Coordinates of D = (“T“FLT‘E)

And coordinates of E = (‘ZT“FZT‘E)

Point D lies on the linex—y +5 =0

+5=0
2 2




=2X1-Y1 + 13=0...(1)
Point E lies on the line x + 2y = 0

X, + 1 - 2
P yox 22

0
2 2

=>X2+2Y2—3=0... (2)
Side AB is perpendicular to thelinex -y +5 =0

3"1_2=
Xl_l

~1 X -1

=>X1+yl+ 1... (3)
Similarly, side AC is perpendicular to the line x + 2y =0

+ 2
x}’z _

L 1
27 x, — 1

= 2X2 -Yyo - 4 =0...(4)
Now, solving eq (1) and eq (3) by cross multiplication, we get:

X _ Vi _ 1
-1 - 13 13 — 1 1+1

=x3=-7,y1=6
Thus, the coordinates of B are (-7, 6)

Similarly, solving (2) and (4) by cross multiplication, we get:

X _ Y2 _ 1
—8-3 -6+4 —1-4
11 2

Thus, coordinates of C are (23)

Therefore, equation of line BC is

2
y—6—151 (x+ 7)
?4—7
=>y—6——2—:(x+7)

=14x+23y-40=0

Hence, the equation of line BCis 14x + 23y -40=0
Exercise 23.13

1 A. Question

Find the angles between each of the following pairs of straight lines :
3X+y+12=0andx+2y-1=0
Answer

Given:

The equations of the lines are



3X+y+12=0...(1)
X+2y—-1=0..(2)

To find:

Angles between two lines.

Explanation:

Let m; and m, be the slopes of these lines.

1
m;=-3,m, = 2

Let 6 be the angle between the lines.Then,

1
m, — m -3 +5
tanfb = S 2 = 2 _ 1
1+ mym, 143
2
n o
06 = jor4d

Hence, the acute angle between the lines is 45°
1 B. Question

Find the angles between each of the following pairs of straight lines :
3Xx-y+5=0andx-3y+1=0

Answer

Given:

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

Xx—=3y+1=0..(2)

To find:

Angles between two lines.

Explanation:

Let m; and m2 be the slopes of these lines.

1
m1=3,m2_§

Let © be the angle between the lines.Then,

m, — m 3+35 4
tand = L = 3 _ 2
1+ mym, 1+1 3

=

6 = tan‘l(g)
—1.4
tan (3)

Hence, the acute angle between the lines is

1 C. Question



Find the angles between each of the following pairs of straight lines :
3x+4y-7=0and4x-3y+5=0

Answer

Given:

The equations of the lines are

3x+4y—-7=0...(1)

4x =3y +5=0...(2)

To find:

Angles between two lines.

Explanation:

Let m; and m, be the slopes of these lines.

Hence, the given lines are perpendicular.Therefore, the angle between them is 90°.
1 D. Question

Find the angles between each of the following pairs of straight lines :
X-4y =3 and 6x-y =11

Answer

Given:

The equations of the lines are

X—4y =3 .. (1)

6x —y=11...(2)

To find:

Angles between two lines.

Explanation:

Let m; and m5 be the slopes of these lines.

1
mp; +#my=6
Let © be the angle between the lines.Then,

1
m;, — m, zT6 23
tanb = = = —

1+mm, ;.3 10

2

= tan— (22
08 =tan” (7,

tan ~1(2
Hence, the acute angle between the lines is @0~ (35



1 E. Question

Find the angles between each of the following pairs of straight lines :
(M2 -mn)y = (mn + n?)x + n3and (mn + m2)y = (mn - n?)x + m3.
Answer

Given:

The equations of the lines are

(M2 =mn)y=(Mn+n) x+n3...(1)

(Mn+m2)y=(mn-n?)x +m3... (2)

To find:

Angles between two lines.

Explanation:

Let m; and m be the slopes of these lines.

mn + 1].2 mn — 11Z
my = —/——,m, =

r
m?® — mn m? + mn

Let © be the angle between the lines.

Then,

m; — m,
tand =

1+ mym,

mn + n? mn — n?
m2 — mn m? + mn

14 (mn + n2 )(mn - 112)
m2 — mn/\m? + mn

{mn + nz)l[m2 + nm} — (mn — n%(m? — mn)
- tanf =
(m® — mn){m® + mn) + (mn + n*)(mn — n?)
(mn +n?)(m? + mn) — (mn — n%){m? - mn)
= tan6 = z z z 2
{(m? — mn)}{m? + mn) + (mn + n®){mn — n?)
Then,
4m®n?
tanb =
= m* —n*
4mZn?
8 = tan~!
= (m" - 11")

4, 4m®n?
Hence, the acute angle between the lines is a0~ (L3 —3)

2. Question

Find the acute angle between the lines2x -y +3=0andx+y + 2 =0.
Answer

Given:

The equations of the lines are



2X—y+3=0..(1)

XxX+y+2=0..(2)

To find:

Angles between two lines.

Explanation:

Let m; and m, be the slopes of these lines.
mi{=2,my=-1

Let © be the angle between the lines.Then,

m; — m,
1+ mym,

2+ 1
14+ 2

tanfb =

_ 8 =tan"1(3)

-1
Hence, the acute angle between the lines is %~ (3).

3. Question

Prove that the points (2, -1), (0, 2), (2, 3) and (4, 0) are the coordinates of the vertices of a parallelogram and
find the angle between its diagonals.

Answer

To prove:

The points (2, -1), (0, 2), (2, 3) and (4, 0) are the coordinates of the vertices of a parallelogram
To find:

The angle between diagonals of parallelogram.

Assuming:

A(2, — 1), B(0, 2), C(2, 3) and D(4, 0) be the vertices.

Explanation:
_ 2+1_ 3
Slopeof AB~ g-2 ~ ~ 2
_3-2 1
Slope of BC™ 2-¢ ~ 2
_ 0-3 _ 3
Slopeof CD™ 3-2 ~ ~ 2
o -1-0 1
Slope of DA™ Z2-4 ~ 2

Thus, AB is parallel to CD and BC is parallel to DA.
Therefore, the given points are the vertices of a parallelogram.
Now, let us find the angle between the diagonals AC and BD.

Let m; and m; be the slopes of AC and BD, respectively.

LMy = -— = ®



0-2
. 15 =n=—

B |

Thus, the diagonal AC is parallel to the y-axis.
_ -1(1

~/ODB = tan (5)

In triangle MND,

LDMN= 5 — ta“_l@

n -1
Hence proved, the acute angle between the diagonal is3; — R (5)

4. Question

Find the angle between the line joining the points (2, 0), (0, 3) and the linex +y = 1.
Answer

Given:

Points (2, 0), (0, 3) and the linex + y = 1.

Assuming:

Let A (2, 0), B (0, 3) be the given points.

To find:

Angle between the line joining the points (2, 0), (0, 3) and the linex +y = 1.
Explanation:

3—-0
Slope of AB=m; = 57— 5~

b LI

Slope of the linex +y =1is-1

Smy =-1

Let 6 be the angle between the line joining the points (2, 0), (0, 3) and the linex +y =1
—§+1

m; —mg

| e

- tanf =

1+m,m. J_+:Ea

_ 1
L6 =tan"'(Q)

1,1
Hence, the acute angle between the line joining the points (2, 0), (0, 3) and the line x +y = 1 ista (),

5. Question

If © is the angle which the straight line joining the points (x4, y;) and (x5, y>) subtends at the origin, prove

¥ XY Y2 T V1Yo
that tan§ = —== 1 "1°2 ang cosB =

XX, VY, \/Xf + ‘1\/" +y

[ S ]

Answer

To prove:



tan@ = KoV — Xy Ve cosB = %
X, %z +¥,1¥2 and \ll X + }rf\:xg +y3
Assuming:

A (x1, y1) and B (x5, y) be the given points and O be the origin.

Explanation:

1'!

F 3

Alx, i)
Bixa, v2)
7
X'- X
O
Y
YI

Slope of OA = M1 = Y11
Slope of OB = my = yyy>

It is given that 6 is the angle between lines OA and OB.

m, —m
.tanf = | —=
e 1+m,mg
yi_ Yz
X %
1+ 8 x 2
b ST &
KoYy — X
tan@ = 2¥1 1¥2
= Xy Xz +¥i¥2
Now,

1
As we know that €0s 8 = \ 1 +tan0

Xy Xz T ¥i¥z

. cosB = -
t V(¥ — X2 + (o + vy )°
cosB = Ky Xz +¥i¥z
I
= \.ll XTyT + X V5 + X K + YIva
X1¥ +¥1¥z
cosf = —
= 02 402 (w2 4 w2
\le +3"J..4""2 +y3

Hence proved.
6. Question

Prove that the straight lines (a + b)x + (a - b)y = 2ab, (a - b)x + (a + b)y = 2aband x + y = 0 form an

. : . . 4fa’
isosceles triangle whose vertical angle is 2 tan 1[ — .
b



Answer

Given:

The given lines are

(@+b)x+(a—b)y=2ab...(1)

(@a—b)x+(@a+b)y=2ab...(2)

x+y=0..(3)

To prove:

The straight lines (a + b)x + (a - b)y = 2ab, (a - b)x + (a + b)y = 2ab and x + y = 0 form an isosceles

-1 E
triangle whose vertical angle is 2 tan (b)'

Assuming:

Let m1, my and m3 be the slopes of the lines (1), (2) and (3), respectively.

Explanation:
Now,
_ (a+ b)
Slope of the first line =m; = — \;_§
_ (a—b)
Slope of the second line = my™ = \ 1p

Slope of the third line = m3 = -1

Let 8; be the angle between lines (1) and (2), 8, be the angle between lines (2) and (3) and 65 be the angle
between lines (1) and (3).

my; — My

. tanB, =
e 1 1+mym,

+(57)

pyEEa e

ma — Mg

. tanB, =
e 2 1 +momy




m, — g

.tanB; =
e 3 1+m,my

b
- tanf, = |;|

.0, = tan‘l(|§|)

- 1.3
Here,6, = 63 and 6 = 2 tan (b)

Hence proved, the given lines form an isosceles triangle whose vertical angle is 2 tan” l(E)
7. Question

Find the angle between the lines x = a and by + ¢ = 0.
Answer

Given:

X=a

by +c=0

To find:

Angle between the lines x = a and by + ¢ = 0.
Concept Used:

Angle between two lines.

Explanation:

The given lines can be written as

x=a.. (1)

y =-cb ... (2)

Hence, Lines (1) and (2) are parallel to the y-axis and x-axis, respectively. Thus, they intersect at right angle,
i.e. at 90°.

8. Question

Find the tangent of the angle between the lines which have intercepts 3, 4 and 1, 8 on the axes respectively.
Answer

Given:

Intercepts 3, 4 and 1, 8 on the axes

To find:

Tangent of the angle between the lines

Concept Used:

Angle between two lines.



Explanation:

The respective equations of the lines having intercepts 3, 4 and 1, 8 on the axes are

T A |
3 4 .

(1)
X ¥y _
1T:=1.02

Assuming:
mq and m5, be the slope of the lines (1) and (2), respectively.

4
smp- T 3, my=-8

Let 6 be the angle between the lines (1) and (2).

m; —mg

- tanf =

= 3z

1+m,m.

=

8 = tan‘l(g)

Hence, the tangent of the angles between the lines is 1:

9. Question

Show that the line a?x + ay + 1 = 0 is perpendicular to the line x - ay = 1 for all non-zero real values of a.
Answer

Given:

Line a?x + ay + 1 = 0 is perpendicular to the line x - ay = 1

To prove:

The line a2x + ay + 1 = 0 is perpendicular to the line x - ay = 1 for all non-zero real values of a.
Concept Used:

Product of slope of perpendicular line is -1.

Explanation:

The given lines are

a’x+ay+1=0..(1)

x—ay=1..(2)

Let m; and m be the slopes of the lines (1) and (2).

= -1

a2
— X
a

W

m1m2 = -

Hence proved, line a%x + ay + 1 = 0 is perpendicular to the line x— ay = 1 for all non-zero real values of a.

10. Question

r 7 2ab
Show that the tangent of an angle between the lines 5 + l =1 and i_ l =11s i

a b a b a-—b-



Answer

To prove:

X

The tangent of an angle between the lines a

2ab

+ |S a2 — b

=gl ]

= land: ~

wo|

=gl ]

Concept Used:

Angle between two lines.
Assuming:
m4 and m5 be the slope of the lines (1) and (2), respectively.

Explanation:

b b

Smq oMy ™ 2

Let © be the angle between the lines (1) and (2).

m; —mg

. tan =

1+m,m.

(3R

Wl

— [T

2ab
T 32 — p2

2ab
T 32 — p2

2ab
Hence proved, the tangent of the angles between the lines is 1z —pz.

Exercise 23.14
1. Question

Find the values of a so that the point P(a 2, a) lies inside or on the triangle formed by the lines x - 5y + 6 =
0,x-3y+2=0andx-2y-3=0.

Answer

Given: x -5y 4+ 6 =0, x- 3y + 2 = 0 and x - 2y - 3 = 0 forming a triangle and point P&2, a) lies inside or on
the triangle



To find: value of a
Explanation:

Let ABC be the triangle of sides AB, BC and CA whose equations are x—5y + 6 =0, x—3y + 2 =0and x —
2y — 3 = 0, respectively.On solving the equations,

We get A (9, 3), B (4, 2) and C (13, 5) as the coordinates of the vertices.

Diagram:

A(9, 3)

x—5r+6=0 c—2y—-3=0

Ple?, o)

B(4,2) x-3v+2=0 C(13,5)

It is given that point P (a2, a) lies either inside or on the triangle. The three conditions are given below.
(i) A and P must lie on the same side of BC.
(ii) B and P must lie on the same side of AC.
(iii) C and P must lie on the same side of AB.
If A and P lie on the same side of BC, then
(9-9 + 2)(@?-3a +2) =0
=2(a-2)a-1)=0

2a€(-», 1]u[2 x)..(1)

If B and P lie on the same side of AC, then
(4-4-3)@%*-20-3)=0
=(a-3)a+1)=<0

sa€l-1,3]..(2)

If C and P lie on the same side of AB, then
(13- 25 + 6)(@? - 5a + 6) =0
=2(a-3)a-2)=<0

sa€[2 3]...(3)

From (1), (2) and (3), we get:

o[ 2, 3]

Hence, a€ [2, 3]

2. Question

Find the values of the parameter a so that the point (a, 2) is an interior point of the triangle formed by the
linesx+y-4=0,3x-7y-8=0and4x-y-31=0.

Answer
Given:

X+y-4=0,3x-7y-8=0and 4x -y - 31 = 0 forming a triangle and point (a, 2)is an interior point of the
triangle

To find:



Value of a
Explanation:

Let ABC be the triangle of sides AB, BC and CA whose equationsare x + y—4 =0, 3x — 7y —8 = 0 and 4x —
y — 31 = 0, respectively.

(18 2) (209 61)
On solving them, we get A (7, - 3), B\ 55/ and C \'55 35/ as the coordinates of the vertices.Let P (a, 2) be

the given point.

Diagram:

A(T,-3)

Jfis) foo o
55 3x-7v-8=0 257 25

It is given that point P (a, 2) lies inside the triangle. So, we have the following:
(i) A and P must lie on the same side of BC.

(ii) B and P must lie on the same side of AC.

(iii) C and P must lie on the same side of AB.

Thus, if A and P lie on the same side of BC, then

21 +21-8-3a-14-8>0

22
=a>z..(1)

If B and P lie on the same side of AC, then

18 2
—-—--31—4a-2-31>20

4 x
5 b

33
>a<y3..(2)

If C and P lie on the same side of AB, then

209,61, +2-4>0
25 25 aT s

%)

f_4-—a+2-4>0

=5

=sa>2..(3)

From (1), (2) and (3), we get:
22 33
ae(2%)
(22 33)
Hence, A€ \ 5 4

3. Question



Determine whether the point (-3, 2) lies inside or outside the triangle whose sides are given by the equations
X+y-4=0,3x-7y+8=0,4x-y-31=0.

Answer

Given:

X+y-4=0,3x-7y +8=0,4x -y - 31 = 0 forming a triangle and point (-3, 2)
To find:

Point (-3, 2) lies inside or outside the triangle

Explanation:

Let ABC be the triangle of sides AB, BC and CA, whose equations x +y—4=0,3x—-7y+8=0and 4x—y
— 31 = 0, respectively.

On solving them, we get A (7, - 3), B (2, 2) and C (9, 5) as the coordinates of the vertices.
Let P (= 3, 2) be the given point.

Diagram:

A(7,-3)

xty—4= 4x—y—31=0

B(2,2) C(9,5)

3x—Ty+8=0
The given point P (— 3, 2) will lie inside the triangle ABC, if
(i) A and P lies on the same side of BC
(ii) B and P lies on the same side of AC
(iii) C and P lies on the same side of AB
Thus, if A and P lie on the same side of BC, then
214+214+8-9-14+8>0
=250x-15>0
=-750 >0,
Which is false

Hence, the point (— 3, 2) lies outside triangle ABC.

Exercise 23.15

1. Question

Find the distance of the point (4, 5) from the straight line 3x - 5y + 7 = 0.
Answer

Given:

Line3x-5y+7=0

Concept Used:

Distance of a point from a line.

To find:

The distance of the point (4, 5) from the straight line 3x - 5y + 7 = 0.



Explanation:

Comparing ax + by + c=0and 3x— 5y + 7 = 0, we get:
a=3,b=-5andc=7

So, the distance of the point (4, 5) from the straight line 3x -5y + 7 =0 is

ax; +by, +c¢

d Ja? + b2
3IX4-5%5+7 6
=d V3%+(—5%) V34

&
Hence, the required distance is 32
2. Question
Find the perpendicular distance of the line joining the points (cos, sinB) and (cos, sing) from the origin.
Answer

Given: points (cos8, sinB) and (cos¢, sing) from the origin.

To find:

The perpendicular distance of the line joining the points (cos8, sinB) and (cos¢, sing) from the origin
Concept Used:

Distance of a point from a line.

Explanation:

The equation of the line joining the points (cos 8, sin 8) and (cos ¢, sin ¢) is given below:

sing — sinB

y — sinb = cosd — cosB

(x — cosB)

(cosd — cosB)y — sinB(cosd — cosB) = (sind — sinB)x — (sind —
= sinB)cosd

_ (singp — sinB)x — (cos¢p — cosB)y + sinBcosp — sindcosd = 0

Let d be the perpendicular distance from the origin to the line
(sing — sinB)x — (cosd — cosB)y + sinBcosd — sindcosd = 0
-sin62 + cos¢-cos62

N sinB — ¢
=>d~ y (sing —sin8)2 + (cos$ — cosB)?

N sinB — ¢
=d i/ sin® ¢ + sin?8 — 2singsind + cos® ¢ + cos?8 — 2cosdcosh

_ sin@ — &
=d— sinZ ¢ + cos®d + sin? B + cos® § + cos?8 — 2cos(8 — ¢)




%csmca - ¢)) |

=d~ [T-cose-a

_ 1 sin(8 — &)
~d vz \||25i112(9_2¢)

1 25i11( ; )cos{g;¢)
=47 e !

0= s (559

(3
Hence, the required distance is €95\

3. Question

Find the length of the perpendicular from the origin to the straight line joining the two points whose
coordinates are (a cos a, a sin a) and (a cos B, a sin B).

Answer

Given:

Coordinates are (a cos «, a sin a) and (a cos B, a sin B).
To find:

The length of the perpendicular from the origin to the straight line joining the two points whose coordinates
are (a cos a, a sin a) and (a cos B, a sin B).

Concept Used:

Distance of a point from a line.

Explanation:

Equation of the line passing through (acosa, asina) and (acospB, asinp) is

. asinff — asina
y — asina = ——— (X — acosa)
acosf — acosa

sinf — sina
cosP — cosa

= y — asina (x — acosa)

ZCOS(B ; a sin(B ; a
= y — asina = BT g (x — acosa)
25111( 3 )sin( 5 )
. B+«
= y — asina = — cot( 7 )(x — acosa)

a
= y — asina = — cot( )(x — acosa)



o+

B . a+p
= XCOt( ) + ¥ — asina — acosacot( 5 ) =0

The distance of the line from the origin is

— asina — acoso:cot(%ﬁ)
d —

— asina — acoso:cot(a -5 B)
d —

- cosec?® = 1 + cot?0

Cofa+ By a+ B
=:-d=as111( 7 )s111tx+cosacos( 2 )|

. o fa+ B a+ B
=d=a smtxsm( 7 ) + cosacos( 2 )|

=d = acos(aZB—tx” =acos(B;a)

B—u
Hence, the required distance is acos( > )

4. Question

Show that the perpendicular let fall from any point on the straight line 2x + 11y - 5 = 0 upon the two straight
lines 24x + 7y = 20 and 4x - 3y - 2 = 0 are equal to each other.

Answer

Given:

Lines24x + 7y =20and 4x-3y-2=0
To prove:

The perpendicular let fall from any point on the straight line 2x + 11y - 5 = 0 upon the two straight lines 24x
+ 7y = 20 and 4x - 3y - 2 = 0 are equal to each other.

Concept Used:

Distance of a point from a line.
Assuming:

P(a, b) be any pointon2x + 11y —-5=0
Explanation:

~2a+1lb-5=0

53 —2a

=>pb™ 11 cveernen (I)

Let d; and d, be the perpendicular distances from point Pon the lines 24x + 7y = 20 and 4x — 3y — 2 = 0,
respectively.



24a+7b-20

24a+7b - 20|

di | Jzaz+72 25
24a+?x5_fa—20
=dq 25
From (1)
B 503—37|
=d; 55
Similarly,
5—23a
_ |sa-3b-2| _ [ra-3x=7—-2
d [3Z +(—4)2 5
2 y (—4)
B 443—15+63—22|
=d; ™ 11%5
From (1)
B ;03—37|
=d; ™ 55
d]_ = dz

Hence proved.
5. Question

Find the distance of the point of intersection of the lines 2x + 3y = 21 and 3x - 4y + 11 = 0 from the line 8x
+ 6y +5=0.

Answer
Given:
Lines2x + 3y =21land3x-4y + 11 =0
To find:

The distance of the point of intersection of the lines 2x + 3y = 21 and 3x - 4y + 11 = 0 from the line 8x + 6y
+5=0.

Concept Used:

Distance of a point from a line.

Explanation:

Solving the lines 2x + 3y = 21 and 3x — 4y + 11 = 0 we get:

X v 1
33 -84 —63—-22 —-8-—9

=2x=3,y=5

So, the point of intersection of 2x + 3y = 21 and 3x— 4y + 11 = 0is (3, 5).

24 +30+5

Now, the perpendicular distance d of the line 8x + 6y + 5 = 0 from the point (3, 5) isd™— J8% + 62



39
Hence, distance is 1g.
6. Question

Find the length of the perpendicular from the point (4, -7) to the line joining the origin and the point of
intersection of the lines 2x -3y + 14 =0and 5x + 4y -7 = 0.

Answer

Given:

Lines2x -3y +14=0and5x +4y-7 =0.
To find:

The length of the perpendicular from the point (4, -7) to the line joining the origin and the point of
intersection of the lines 2x -3y + 14 =0and 5x + 4y -7 = 0.

Concept Used:

Distance of a point from a line.

Explanation:

Solving the lines 2x — 3y + 14 = 0 and 5x + 4y — 7 = 0 we get:

X y 1
21 -5 70+ 14 8+ 15

33 84

=X 23, Y 23

33 84
So, the point of intersection of 2x — 3y + 14 = 0and 5x + 4y — 7 =0is~ 23’23

35 B84
The equation of the line passing through the origin and the point ( - 55) is

84
23
y—0-= 35 (X_O)
—53 ~
34
=Yy —-35
12
>y~ - oX

=212x+5y=0

Let d be the perpendicular distance of the line 12x + 5y = 0 from the point (4, — 7)

48— 35 13

2d” el = = 1

Hence, Length of perpendicular is 1.
7. Question
: . . . . . v .
What are the points on X-axis whose perpendicular distance from the straight line i_ ——=lisa?
a b

Answer



Given:

=+
a

o |
=

The points on x-axis whose perpendicular distance from the straight line is a

To find:

Points on x-axis

Concept Used:

Distance of a point from a line.
Explanation:

Let (t, 0) be a point on the x-axis.

X

3 y o
It is given that the perpendicular distance of the linez T v =

1 from a point is a.

t

-4+0-1
a___ =23
1 1
Y FREY
yaZ b2
2(1 1)_t2+ 2t
= a® bz/) ~ az a
F4 2
t 2t
:1+§=;+ 1 ——
a® 2t
= pz a

_ b*t* — 2ab*t —a* =0

2ab®42,/a%b* + b2a*
2h?

>t =

= ~(b+Va? + b?)

=t

Hence, the required points on the x-axis are (E (b — Va2 + b2),0) and (% (b + vaZ + b2),0)

8. Question

Show that the product of perpendicular on the line Ecoge _Egine —1 from the points (d+ fa? _b° .0) is
a b

b2. (

Answer

Given:

X ¥, _
ScosB +Lsin@ =1, 4 points (+vaZ — bZ,0)

To prove:

x Vo .
The product of perpendicular on the linez €©5 @ * 5 58 =1 g0 the points (£Va2 — b2,0) js p2,

Concept Used:



Distance of a point from a line.
Explanation:

X Voo, _ —
Let d; and d, be the perpendicular distances of line s cos B + p o b=1 from points (Va? — b%,0) ang

(=va? = b%,0) respectively.

Jaz—p? ——
_ cosB -1 ya® —b%cosB —a
d- = — 28 ..zgn = =
~dy |c0529+51n29 v a%sin® 8 + b? cos®8
Yy a2 b2
Similarly,
JaZ —pz —_— 2 _ 1z
——F —cos6-1} —ya% —b%cosB —a ya? —bZcosB —a
= - — - I . - f .
dl |cos?@ + sin?@ ya®sin® 8 + b%cos® 8 ya®sin®8 + bZcos?8
Yy a2 b2

Now,
_ ya®—b%cosB —a ya®—b%cosB —a
did ya?sin® 8 + b?cos®8 VvaZsin?8 +bZcos?8

(a® —b*)jcos®@ —a?

= d1d2 aZsin® @ + b?cos®B

az{coszﬁ - 1} —b2cos®8

= d1d2 aZsin® @ + b%cos?H

—a%sin®@ —b%cos®8

— b2 2
= d1d2 aZsin® 8 + b2cos®B

a®sin® 8 + b cos®H

a®sin® 8 + b?cos®8

Hence proved.

9. Question

Find the perpendicular distance from the origin of the perpendicular from the point (1, 2) upon the straight
linex _.\E}.— +4=10.

Answer

Given:

To find:

The perpendicular distance from the origin of the perpendicular from the point (1, 2) upon the straight line
x—\3y+4=0

Concept Used:
Distance of a point from a line.
Explanation:

The equation of the line perpendicular to X — V@Y +4=0js V3x + y + A = O7his line passes through (1,

2).



‘V3424a=0

Substituting the value of A, we get V3x + y-v3-2 =0

Let d be the perpendicular distance from the origin to the line V3% + ¥-V3-2 = 0

0-0-43-2 V3 +2

d= 1z = 2

\-'E + 2

Hence, the required perpendicular distance is ™5

10. Question

Find the distance of the point (1, 2) from the straight line with slope 5 and passing through the point of
intersection of x + 2y =5and x - 3y = 7.

Answer

Given:

Lines x + 2y = 5 and x - 3y = 7, slope = 5.
To find:

The distance of the point (1, 2) from the straight line with slope 5 and passing through the point of
intersection of x + 2y = 5and x - 3y = 7.

Concept Used:

Distance of a point from a line.

Explanation:

To find the point intersection of the lines x + 2y = 5 and x— 3y = 7, let us solve them.

X y 1
- 14-15 -5+7 -3-2

|
[T

29 2
So, the equation of the line passing through (?,— g) with slope 5 is

L2 2
yT§5 T g

=5y + 2 = 25x - 145
=25x-5y-147 =0
Let d be the perpendicular distance from the point (1, 2) to the line 25x - 5y - 147 =0

25 — 10— 147 132

prm—

5426

sd T

V252 + 52

132
Hence, the required perpendicular distance is s.z&



11. Question

: . . . v . .
What are the points on y-axis whose distance from the line X, ¥_ 1 is 4 units?
3 4
Answer
Given:
e ¥
Distance from the linea " 1+ = “is 4.

To find:

Points on y-axis

Concept Used:

Distance of a point from a line.
Explanation:

Let (0, t) be a point on the y-axis.

x vy
It is given that the perpendicular distance of the line s + i 1 from the point (0, t) is 4 units.

0+i-1
& =4
[ L
yaZ s
3
=>|1:—4|—4><4><3><4
20
Llt—4 =2
20
:t— 4 = i?
20
20 20
>t= 4 4+ ?,4 Y
_32 8
=t= 303

32 8
Hence, the required points on the y-axis are (0’?) and (Or_ 5).
12. Question

In the triangle ABC with vertices A(2, 3), B(4, -1) and C(1, 2) find the equation and the length of the altitude
from the vertex A.

Answer

Given:

A(2, 3), B(4, -1) and C(1, 2).
To find:



The equation and the length of the altitude from the vertex A.
Concept Used:

Distance of a point from a line.

Explanation:

Equation of side BC:

2+1
y+1=1_4(x—4)

=2X+y-3=0

The equation of the altitude that is perpendiculartox + y-3 =0isx -y +A = 0.
Line x -y + A = 0 passes through (2, 3).

w2-34A=0

=2>A=1

Thus, the equation of the altitude from the vertex A (2, 3) isx-y + 1 =0.

Let d be the length of the altitude from A (2, 3).

_ 2+3-3
d Y12+ 12
~d= V2

Hence, the required distance is "ﬁ.

13. Question

Show that the path of a moving point such that its distances from two lines 3x - 2y = 5 and 3x + 2y = 5 are
equal is a straight line.

Answer

Given:

Two lines 3x -2y =5and 3x + 2y =5
To prove:

The path of a moving point such that its distances from two lines 3x - 2y = 5 and 3x + 2y = 5 are equal is a
straight line

Concept Used:
Distance of a point from a line.
Explanation:

Let P(h, k) be the moving point such that it is equidistant from the lines 3x — 2y =5and 3x + 2y =5

3h — 2k — 5 |3h+2k—5
V3 + 22 | | 37 1 22

=|3h -2k - 5| = |3h + 2k - 5|
= 3h-2k-5=*(3h + 2k - 5)
—»3h-2k-5=3h+2k-5and3h-2k-5=-3h+2k-5



=>k=0and3h =5
Hence proved, the path of the moving points are 3x = 5 or y = 0. These are straight lines.
14. Question

If sum of perpendicular distances of a variable point P(x, y) from thelinesx +y-5=0and3x-2y+7 =0
is always 10. Show that P must move on a line.

Answer
Given:

Sum of perpendicular distances of a variable point P(x, y) from the linesx +y-5=0and3x-2y+ 7 =0is
always 10

To prove:

P must move on a line.

Concept Used:

Distance of a point from a line.
Explanation:

It is given that the sum of perpendicular distances of a variable point P (x, y) from the linessx + y—5=0
and 3x — 2y + 7 = 0 is always 10

Xx+y—5 In—2y+7

—7 —= | = 10
B B 12 412 \.'32+22
X+y—5 An—2y+7
= ——| = 10
= y 2 V13

(3\.@ + \fﬁ)x + (\."ﬁ — 2\,@)}’ + 7\.@ - 5\.@ - 10\,‘% =0

It is a straight line.
Hence proved.
15. Question

If the length of the perpendicular from the point (1, 1) to the line ax - by + ¢ = 0 be unity, Show that
1 1 1 C

¢ a b 2ab

Answer

Given:

Line ax - by + ¢ = 0 and point (1, 1)
To prove:

C

1
b 2ab

| =

1
+ - —
d

Concept Used:

Distance of a point from a line.
Explanation:

The distance of the point (1, 1) from the straight lineax—by +c=0is1



= a2 + b? + c2 - 2ab + 2ac - 2bc = a2 + b?

CZ

=ab+bc-ac™ 5

Dividing both the sides by abc, we get:

C

. 1
b Z2ab

o | =

1
a

Hence proved.

Exercise 23.16

1 A. Question

Determine the distance between the following pair of parallel lines:
4x -3y -9=0and4x-3y-24=0
Answer

Given: The parallel lines are

4x =3y —9=0... (1)

4x —3y —24 =0 ... (2)

To find:

Distance between the givens parallel lines
Explanation:

Let d be the distance between the given lines.

-9 + 24 15 ,
= d = ————=| = — = 3 units
———
J4 + (—3)2 5

Hence, distance between givens parallel line is 3 Units

1 B. Question

Determine the distance between the following pair of parallel lines:
8x + 15y -34=0and 8x + 15y + 31 =0

Answer

Given: The parallel lines are

8x + 15y —34 =0 ... (1)

8x+ 15y + 31 =0...(2)

To find:

Distance between the givens parallel lines
Explanation:

Let d be the distance between the given lines.



; |—34 — 31 _65
= = |—/—/—| = —units
V8Z + 1521 17

63 .
Hence, distance between givens parallel line is T W11t

1 C. Question

Determine the distance between the following pair of parallel lines:
y=mx+candy=mx+d

Answer

Given: The parallel lines are

y=mx+candy=mx+d

To find:

Distance between the givens parallel lines
Explanation:

The parallel lines can be written as
mx—-—y+c=0...(1)

mx—-y+d=0...(2)

Let d be the distance between the given lines.

q |c—d|
= = |—
vm?2 + 1

c—d

ym® +1

Hence, distance between givens parallel line is

1 D. Question

Determine the distance between the following pair of parallel lines:
4x + 3y -11 =0and 8x + 6y = 15

Answer

Given: The parallel lines are

4x + 3y - 11 = 0 and 8x + 6y = 15

To find:

Distance between the givens parallel lines

Explanation:

The given parallel lines can be written as

4x + 3y =11 =0 ... (1)

Let d be the distance between the given lines.



15

11+ 5 7 7
d = = = —_— lt
= NrEgracs 2% § — 1p mits

7 .
Hence, distance between givens parallel line is 7o UHItS

2. Question

The equations of two sides of a square are 5x - 12y - 65 = 0 and 5x - 12y + 26 = 0. Find the area of the
square.

Answer

Given: Two side of square are 5x - 12y - 65 =0 and 5x - 12y + 26 = 0

To find: area of the square

Explanation:

The sides of a square are

5x =12y =65 =0 ... (1)

5x =12y + 26 =0 ... (2)

We observe that lines (1) and (2) are parallel.

So, the distance between them will give the length of the side of the square.

Let d be the distance between the given lines.

—65 — 26 91
= d = ———
J52 + (—12)2] 13

- Area of the square = 72= 49 square units
3. Question

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

Answer

Given: equation is parallel to x + 7y + 2 = 0 and at unit distance from the point (1, -1)
To find: equation of two straight lines

Explanation:

The equation of given line is

X+7y+2=0..(1)

The equation of a line parallel to line x + 7y + 2 = 0 is given below:
X+7y+A=0..(2)

The line x + 7y + A = 0 is at a unit distance from the point (1, — 1).

w1=1-7+A1 + 49

= A-6 = +52

= A=6+ 5/2,6-5/2



Hence, the required lines:

X+Ty+6+5/2 =0gqx+7y+6-5V2 =0

4. Question

Prove that the lines 2x + 3y = 19 and 2x + 3y + 7 = 0 are equidistant from the line 2x + 3y = 6.
Answer

Given: linesA2x + 3y =19and B2x + 3y + 7 = 0 also a line C 2x + 3y = 6.

To prove:

Line A and B are equidistant from the line C

Proof:

Let d1 be the distance between lines 2x + 3y = 19 and 2x + 3y = 6,

While d2 is the distance between lines2x + 3y + 7=0and 2x + 3y = 6

—-19 — (—86) 7—-(-6)
dl = |——= dd?2 = |—
V22 1 32 V22 1 32
13 13
=:-d1—|——— "ﬁanddz—|—— 13
Jisl " Vi3

Hence proved, the lines 2x + 3y = 19 and 2x + 3y + 7 = 0 are equidistant from the line 2x + 3y = 6
5. Question

Find the equation of the line mid-way between the parallel lines 9x + 6y -7 =0and 3x + 2y + 6 = 0.
Answer

Given:

9x + 6y -7 =0and 3x + 2y + 6 = 0 are parallel lines

To find:

The equation of the line mid-way between the givens line

Explanation:

The given equations of the lines can be written as:

7
3X+2y+6=0...(2)
Let the equation of the line midway between the parallel lines (1) and (2) be
3X+2y+A=0...(3)

The distance between (1) and (3) and the distance between (2) and (3) are equal.

7
-3- 2 K
V3% + 22| 137 1 22

7
= —}L+§=I6—;‘LI




Equation of the required line:

11
3x+2y+E=O

=218x + 12y + 11 =0
Hence, equation of required line is 18x + 12y + 11 = 0.
6. Question

Find the ratio in which the line 3x + 4y + 2 = 0 divides the distance between the lines 3x + 4y + 5 = 0 and
3x+4y-5=0

Answer

Given:

LinesA:3x +4y+5=0andB:3x+4y-5=0

AndalsoC:3x+4y +2=0

To find:

Ratio in which line C divides the distance between the lines A and B

Explanation:

The distance between two parallel lineax + by + cl =0andax + by +c2 =0 s
[(c1 — c2)|

Vaz + b2

Therefore the distance between two parallel line3x + 4y + 5=0and 3x +4y-5=0is

15 — 2] 3 3
\.32-0-42_\,%_5

The distance between theline 3 x +4y +2=0and 3x+4y-5=0is

2-(-9) 7

V32 + 42 5

Hence, the required ratio =

il afn | w
|
=]l w

Exercise 23.17
1. Question
Prove that the area of the parallelogram formed by the lines

(d; —c(d, —¢;)

a;Xx+byy+cg=0ax+byy+d; =0, ax+by+c=0ax+by+d,=0is
a,b, —a,b,

sQ.

units.
Deduce the condition for these lines to form a rhombus.

Answer



Given:

The given lines are
a;Xx+by+c¢;=0..(1)
ai;x+byy+dy=0...(2)
X+ bhy+c=0..(3)
arX + by +d,=0...(4)
To prove:

The area of the parallelogram formed by the lines

(dy —cy){ds —cz)

(aybz —asby)

a;Xx+byy+cg=0ax+byy+d;=0,ax+by+c=0ax+by+d,=0is sg. units.

Explanation:

The area of the parallelogram formed by the linesa;x + bjy + ¢ =0, a;x + by +dy =0, a)x + boy + ¢, =0
and asx + by + dy = 0 is given below:

(e —dy)(cz —dz)
ay a2|
by, by

Area

d; dz
bl b2| _albz—azbl

(cy —dy)(cs —ds)

(a;bz —azby)

(dy —cy){ds —cz)

(aybz —asby)

S Area ™

If the given parallelogram is a rhombus, then the distance between the pair of parallel lines are equal.

cy—dy €z —ds
E .2 z - -] z
\|31+b1 \Ja2+b2

Hence proved.
2. Question

Prove that the area of the parallelogram formed by the lines 3x -4y +a=0,3x-4y+3a=0,4x-3y-a=

I
Oand4x-3y-2a=0is -a sg. units.

-~

Answer

Given:

The given lines are

3x—-4y+a=0...(1)

3x -4y +3a=0...(2)

4x —3y —a=0...(3)

4x — 3y —2a=0... (4)

To prove:

The area of the parallelogram formed by the lines 3x -4y +a=0,3x-4y + 3a=0,4x-3y-a=0and 4x -

3y-2a=0 is 227 sg. units.
7



Explanation:
From Above solution, We know that

(cy —dy)(cs —ds)

(a;bz —azby)

Area of the parallelogram —

23

(a—3a)(Za-a)] 2a”
~ 7 square units

(-2 +16)

= Area of the parallelogram =

Hence proved.
3. Question

Show that the diagonals of the parallelogram whose sidesareIx+ my +n=0,IXx+my +n' =0, mx+ly +n

= 0and mx + ly + n” = 0 include an angle T
2

Answer

Given:

The given lines are

IX+my+n=0..(1)
mx+1ly+n" =0..(2)
IX+my+n =0..(3)
mx+1ly+n=0...(4)

A lk+tmy+n=0B
mx+ly-n=10

D pe+my+a=0C
To prove:

The diagonals of the parallelogram whose sidesareIx+ my + n=0,Ix+my+n"=0, mx +ly+n=0and
mx + ly + n’ = 0 include an angle E

Explanation:

Solving (1) and (2), we get,

(mn' —In mn- 111')
- »
B 12—m?" 12 —m?

Solving (2) and (3), we get,

n' n'
c— (_ 1n+1’_ 1n+1)
Solving (3) and (4), we get,

(mn —In' mn' - ln)
D 12 —m2’ 12 —m?

Solving (1) and (4), we get,

_ (—n —11)
A7 \msl'm+1



Let m; and m» be the slope of AC and BD.

—-n’ n
m+1+m+l_
—-n n
m + 1 + m + 1

1

m; =

mn —In mn — In

2 _ A 2 _ 2
m, = 1 m? ] —m> _
mn — In mn — In

12 — m2 12 — m?

Smimy = -1

T
Hence proved, diagonals of the parallelogram intersect at an angle =’

Exercise 23.18

1. Question

Find the equation of the straight lines passing through the origin and making an angle of 45 with the straight
Iineﬁx +y=11.

Answer

Given:

Equation passes through (0, 0) and make an angle of 45° with the line \/3x + y = 11

To find:
Equation of given line
Explanation:

We know that, the equations of two lines passing through a point x1,yl and making an anglea with the given
liney = mx + c are

mttana

y=¥h = 1 ?mtam::[[:X ~ %)

Here,x; =0,y; =0, a =45°and m =~ V3

So, the equations of the required lines are

0 —v3 + ta1145°( 0) and 0 — /3 — tan45° 0
-0 = x — 0)andy — 0 = X —
y 1 + /3tan 45° y 1 — +/3tan 45°
—\.@ + 1 q \.’E + 1
- v = xandy = X
y 1+ \,-"5 y \.’E — 1
34+ 1—2V3 : 34+ 1+ 243
= N — - _ -  -'"
y 3 = Xandy s-1 %

=y (\,@ - Z)X andy = (V3 + 2)x
Hence, Equation of given lineisy = [\E — z)x andy = (V3 + 2)x

2. Question



Find the equations to the straight lines which pass through the origin and are inclined at an angle of 75° to
the straight linex + v + +/3(v —x) =a-

Answer

Given:

Equation passes through (0,0) and make an angle of 75° with the linex + y + 3(y — x) = a

To find:
Equation of given line
Explanation:

We know that the equations of two lines passing through a point x1,y1 and making an anglea with the given
liney = mx + c are

m+tana

y=h = 2L$n1t::111|r;~:(}(i ~ %)

Here,Equation of the given line is,

x+y+\f§[y—x)=a
= (V3+1)y=(3-1)x+a

V3 -1 N a
X
v"g-l-l v"g-l-l

=y =

Comparing this equation with y = mx + ¢

We get,
II’_ — =y
V3 1 _oy3-1 =
I]1=7\!§+1...X1=0,y1=0'a=750’m—_V,§+1—2_\-3
and tan75. =2 + V3
So, the equations of the required lines are
0 2 — V3 + tan75° ( 0) and 0
-0 = X — andy —
Y 1 - (2 - V¥3)tan75° Y
2 — V3 — tan75°
= x — 0)
1+ (2 — V3)tan 75°
2—\,@+2+\.’§ q 2—\,@—2—\.@
=y = Xxandy = X
T N T o e A Y RN 3 TR 3|
*  and 3
=:-y—1_1xan y = —3x

= x=0andV3x+y=0

Hence, Equation of given lineisx = gandv3x + y = 0



3. Question

Find the equations of straight lines passing through (2, -1) and making an angle of 4% with the line 6x + 5y -
8 =0.

Answer

Given: equation passes through (2,-1) and make an angle of 45° with the line6x + 5y -8 =0

To find: equation of given line
Explanation:

We know that the equations of two lines passing through a point x1,y1 and making an anglea with the given
liney = mx + c are

m+tana

-y, = ———(x—x
Y=V =7 +n1tann:t[: 1)

Here,Equation of the given line is,
6x +5y-8=0
=5y =-6x+8

6 8
=>y=—gx+g

Comparing this equation with y = mx + ¢

o

we get, m —

o

x1=2,y1=—1,0(=45°,m

So, the equations of the required lines are

6 o _6 _ o
b= (—E—;tan‘%)(x_ 2)andy + 1 = ( E _ tan45)(x_ 2)
(1 + Etan45°) (1 - Etan45°)
6 6
Sy +1 =(_§—+61)(x—2)andy+ 1 2(_3—_61)(){_2)
(1+¢) (1-3)
=>y+1= —%(x—z)ander 1= —i—ll(x— 2)

=>x+1ly+9=0and1llx-y-23=0
Hence, Equation of given lineisx + 11y + 9=0and 11x-y-23=0
4. Question

Find the equations to the straight lines which pass through the point (h, k) and are inclined at angle tanl m
to the straight liney = mx + c.

Answer

Given: equation passes through (h, k) and make an angle of tan'l m with the liney = mx + ¢

To find: equation of given line



Explanation:

We know that the equations of two lines passing through a point x1,yl and making an anglea with the given
liney =m’x + c are

m’ = m so,
m+tana ( )
— = ———(x — X
Y =V T I Fmtana 1
=tan"'m, ..,
Here,x; = h,y; =k, a ‘m’=m.

So, the equations of the required lines are

m + m m — m

y—k=m(x_h)andy_k=m(x_h)
" 2m ( h) and k 0
ﬁ . _ - _ —_ ==
y Tt and y
= (y — k(1 — m?) = 2m(x — h) andy =k

(y — k(1 — m?) = 2m(x — h)

Hence, Equation of given line is andy =k

5. Question

Find the equations to the straight lines passing through the point (2, 3) and inclined at an angle of 4% to the
lines3x +y-5=0.

Answer

Given: equation passes through (2,3) and make an angle of 450with the line 3x + y - 5 = 0.

To find: equation of given line
Explanation:

We know that the equations of two lines passing through a point x1,yl and making an anglea with the given
liney = mx + c are

mttana

y=¥h = ZL?Intanlr;:[(X - x)

Here,Equation of the given line is,

3Xx+y-5=0

=2y=-3x+5

Comparing this equation withy = mx + cweget, m=-3x; =2,y; =3,a =450, m = - 3.

So, the equations of the required lines are

3 -3+ tan45°( 2) and 3 —3 — tan45b® 5

y = 1+ 3tan4s° o andy =3 = T3 nase X 7 2
—-3+1 —-3-1

=:-y—3=ﬁ(x—2)andy—3=ﬁ(x—2)

-1
=:-y—3=T(x—2)andy—3=2(x—2)



=>X+2y-8=0and2x-y-1=0
Hence, Equation of given lineisx + 2y -8 =0and 2x-y-1=0
6. Question

Find the equations to the sides of an isosceles right angled triangle the equation of whose hypotenuse is 3x
+ 4y = 4 and the opposite vertex is the point (2, 2).

Answer

Given: hypotenuse is 3x + 4y = 4 of isosceles right angled triangle the opposite vertex is the point (2, 2).
To find: equation of side of isosceles right angle triangle

Explanation:

Here,

we are given AABC is an isosceles right angled triangle .

LA+ /LB + £LC =180°

=90° + 4B + £B = 180°

= /B =45°, LC = 45°

Diagram:

Now, we have to find the equations of the sides AB and AC, where 3x + 4y = 4 is the

A(2,2) B
equation of the hypotenuse BC.

We know that the equations of two lines passing through a point x1,yl and making an anglea with the given
liney = mx + c are

mttana

y=¥h = 1 ?mtam::[(X - x)

Here,Equation of the given line is,
3Xx+4y =4

=24y =-3x+ 4

3
=:-y=—EX+1

Comparing this equation withy = mx + ¢

b | W

we get, ™ = —

3
x1=2,yl=2,a=45,m~ ~ %

So, the equations of the required lines are

— % + tan45h° — % — tan 45°
y—2= 3 (x — 2)andy — 2 = 3 (x — 2)
1+ Etan 45° 1 - Etan 45°



3 3
=:-y—2=—3(x—2)andy—2=—3(x—2)
l+g 1—1
1 7
=:-y—2=§(x—2)andy—2=—E(x—z)

=>x-7y+12=0and 7x+y-16=0
Hence, Equation of given lineisx -7y + 12 =0and 7x+y-16 =0
7. Question

The equation of one side of an equilateral triangle is X - y = 0 and one vertex is (2 + \E 5). Prove that a

second side is y+ (2 — ﬁ)x = 6 and find the equation of the third side.

Answer

Given: equation of one side of an equilateral triangle is x - y = 0 and one vertex is [2 + \,@,5)
To prove: second sideisy + (2 — v3)x = 6

To find: the equation of the third side.

Explanation:

Let A(z + V3, 5) be the vertex of the equilateral triangle ABC and x — y = 0 be the equation of BC.Here, we
have to find the equations of sides AB and AC, each of which makes an angle of 600 with the linex -y =10

We know the equations of two lines passing through a point x1,yl and making an anglea with the line whose
slope is m.

m+tana

-y, = ———(x—x
y = 1+n1tana[: 1)

Here,x; = 2 + V3, y1=5a=60o,m=1

So, the equations of the required sides are

. __ 1 +tans0”® . = _ __ 1-tanso0® . =
y-»5= 1—tanso=(x 2= V3)ang¥ ~ > = 1+ta1160:(x 2 -v3)
=y -5=—2+V3)x—-2-V3)gngy - 5= (2 —V3)(x— 2 —+3)
sy-5=-(2+V3)x+ 2+ V3 angV - 5=-(2-V3)x+ (2 ++3)(2 - 3)

= 2+V3)x+y=2+43,,q2 - V3)x+y—-6=0

Hence, the second side is ¥ T (2 - V@)X = 6 and the equation of the third side is

w3l

=2+ V3)x+y =2+ 4y
8. Question

Find the equations of the two straight lines through (1, 2) forming two sides of a square of which 4x + 7y =
12 is one diagonal.

Answer



Given: 4x + 7y = 12 is one diagonal and opposite vertex is (1,2)

To find: equation of straight line

Explanation:

Let A (1, 2) be the vertex of square ABCD and BD be the diagonal that is along the linedx + 7y = 12

Diagram:

Here, we have to find the equations of sides AB and AD, each of which makes an angle of 45 with line 4x +
7y =12

We know that the equations of two lines passing through a point x1,yl and making an anglea with the line
whose slope is m.

mttana

y=¥h = ZL?Intanlr;:[[:X ~ %)

Equation of given line is

4x + 7y =9
4 +9
= = — —X —
y 75 7%
_ 4
m- 7, Xx3=1y; =2 a=450

So, the equations of the required sides are

—%-F tan45° —%— tan 45°
y—2=4—(x—1)andy—2= 3 (x— 1)
1+ 7tan45° 1 - 7tan45°

BT 4
=:-y—2=—4(x— 1)andy—2=—4(x— 1)
l+7 l—?

=>3x-11ly +19=0and 11x+ 3y -17=0
Hence, equation of straight line 3x - 11y + 19 =0and 11x + 3y -17 =0

9. Question

Find the equations of two straight lines passing through (1, 2) and making an angle of 6@ with the lines x + y
= 0. Find also the area of the triangle formed by the three lines.

Answer

Given: equation passes through (1,2) and make an angle of 60° with thelinex +y =20
To find: equation of given line and the area of the triangle formed by the three lines
Explanation:

Let A(1, 2) be the vertex of the triangle ABC and x + y = 0 be the equation of BC.



Diagram:

A(l, 2)

Here, we have to find the equations of sides AB and AC, each of which makes an angle of 60> with the line x
+y=0.

We know the equations of two lines passing through a point x1,yl and making an anglea with the line whose
slope is m.

mttana ( )
— = —(x — X
y V1 1+ mtana 1

Here,xy=1,y1 =2, 0 =600, m=-1

So, the equations of the required sides are

—1 + tan&0* —1 —tanéa0*
y-2-= 1 + tan 60° x-1) and¥ — 2 = 1 —tan 60° (x-1)

3—-1 +1
v v
— Xx—1)andy — 2 = ——(x—-1

=y -2 =

Wl w3l

sy-2=(2-V3)x—Dandy -2 = (2 +V3)(x—-1)

Solvingx +y =0and¥Y — 2 = (2 - V3)(x - D, we get:

AB =BC=AD~ V6 units

=2 =
6 343
. Area of the required triangle = V3 x (:} = —; square units

Hence, area of the required triangle = —;~ square units

10. Question

Two sides of an isosceles triangle are given by the equations 7x -y + 3 =0and x + y - 3 = 0 and its third
side passes through the point (1, -10). Determine the equation of the third side.

Answer

Given: two side of an isosceles triangle are 7x -y + 3 =0and x + y - 3 = 0 and its third side passes through
the point (1, -10)

To find: third side of isosceles triangle



Explanation:

Let ABC be the isosceles triangle, where 7x —y + 3 = 0 and x + y— 3 = 0 represent the sides AB and AC,
respectively.Let AB = BC

Diagram:

B P(1,-10) C

~tanB=tanC
Here,

Slope of AB =7
Slopeof AC=-1

Let m be the slope of BC.

m+1

Then,

m—'}'l
1+7m o

|m+ 1|

1-m m-—1

m-— 7 m -+ 1

= =+
1+ 7m m-—1

Taking the positive sigh, we get:

m2-8m+7=7m2 +8m+1

1
= (m+ 3)(111—5) =0

= m-= —3,3
3

Now, taking the negative sign, we get:
(M-7)(m-1)=-(7m+ 1)(m + 1)
=>mZ-8m+7=-7m?-8m-1

= m?2 = - 1 (not possible)

Equations of the third side is
1
y+10=-3(x-1)andy + 10 = 3(x - 1)

=2>3x+y+7=0andx-3y-31=0
Hence, third side of isosceles triangleis 3x +y+ 7 =0andx-3y-31=0
11. Question

Show that the point (3, -5) lies between the parallel lines 2x + 3y - 7 = 0 and 2x + 3y + 12 = 0 and find the
equation of lines through (3, -5) cutting the above lines at an angle of 45°.



Answer

Given:

Parallel lines 2x + 3y -7 =0and 2x + 3y + 12 = 0 and

To prove:

The point (3, -5) lies between the parallel lines2x + 3y -7 =0and 2x + 3y + 12 =0
To find:

Lines through (3, -5) cutting the above lines at an angle of 45°.

Explanation:

We observed that (0, -4) lieson the line2x + 3y + 12 =0

If (3, 5) lies between the lines 2x + 3y -7 = 0 and 2x + 3y + 12 = 0, then we have,
(axy + by + ¢1)(axy + by, +¢1) >0

Here,x; =0,y1=-4,x=3,yo=-5,a=2,b=3,cl =-7

Now,

(axy + by + ci)(@xy + by, +¢1) =(2x0-3x4-7)(2x3-3x5-7)

(axq + by; + ¢c1)(axy + byy + ¢1) =-19 x (-16) > 0

Thus, point (3, -5) lies between the given parallel lines.

The equation of the lines passing through (3, -5) and making angle of 45 with the given parallel lines is given
below:

m+tana

Y=V =7 $mtana(x ~ %)

2
3

Here,x; =3,y; =-5,a =450, m "~

So, the equations of the required sides are

—%itall45°
1+ (- g)tan45°
15 = -2 4 tan4s® ( 3) L5 -2 _tan4s® ( 3)
Y "~ 1-(-3)tanss and ¥ "~ 1+(-3)tanss® X
S y+5=-(x—3),qV+5=—5(x—3)

= x-5y-28=0and5x+y-10=0

Hence, equation of required lineis x -5y -28 =0and 5x +y-10=0
Hence proved.
12. Question

The equation of the base of an equilateral triangle is x + y = 2 and its vertex is (2, -1). Find the length and
equations of its sides.

Answer



Given: equation of the base of an equilateral triangle is x + y = 2 and its vertex is (2, -1)

To find: length and equations of its sides
Explanation:
Let A (2, — 1) be the vertex of the equilateral triangle ABC and x + y = 2 be the equation of BC.

Diagram:

Here, we have to find the equations of the sides AB and AC, each of which makes an angle of 60~ with the
linex+y=2

The equations of two lines passing through point x1,y1 and making an anglea with the line whose slope is m
is given below:

m+tana

y=h = 2L$n1t::111|r;~:(}(i ~ %)

Here,xy =2,y1=-1, 0 =60, m=-1

So, the equations of the required sides are

—1 + tan&0* —1 —tanéa0*
y+1ls= 1 + tan 60° (x—2) and¥ +1= 1 —tan 60° (x—2)

_1+\’-'§ —1—\,"5

=2y+ 1= TV (X—2)gngy + 1= — (x — 2)
+1 ”@_1( 2)andy + 1 \E+1( 2)

= = X — 2)an = —(x —
y \.@-l-l y \,@—l

sy+1=(2-V3)x—2andy+1=(2+V3)(x-2)

Solvingx +y=2and¥y T 1 = (2 - V3)(x - 2) we get:

15 + /3 —3 +43

X 6 V7T 6

15 +v3 =3 + 3\ 15 -3 -3 -43
6 ' 6 e S
2 ) -
. AB = BC = AC = ,J3Hence, equations of its sides are given below: (2 - V3)X —y+ 3= 0

[Z—u@)x—y— ;=0

13. Question

If two opposites vertices of a square are (1, 2) and (5, 8), find the coordinates of its other two vertices and



the equations of its sides.

Answer

Given: two opposites vertices of square are (1,2) and (5,8)

To find: opposite’s vertices of a square and equation of sides.

Explanation:

Let A (1, 2) be the vertex of square ABCD and BD be the diagonal that is along the line 8x— 15y = 0
Equation of the given line is, 8x - 15y = 0

= - 15y = - 8x

8

=§-y=EX

Comparing this equation with y = mx + ¢
_ 2
We get, m — 15

g8
So, the slope of BD will be 15.Here, we have to find the equations of sides AB and AD.

We know that the equations of two lines passing through a point x1,yl and making an anglea with the line
whose slope is m.

mttana ( )
— = —(x — X
y V1 1+ mtana 1
Here,

8
m~ 15X =1,y =2, a =450

So, the equations of the required sides are

% + tan45° % — tan 45°
y—2 = 5 (x—l)andy—2=8—(x—1)
1— Etan 45 1+ Etan 45
8 8
E—Ir 1 E_l
=y —2 = S(X—l)andy—2= S(X—l)
1 ~— 15 1 +E

=23x-7y-9=0and 7x + 23y -53 =0

Hence, equation of sides is 23x -7y -9 =0and 7x + 23y -53 =0
Exercise 23.19

1. Question

Find the equation of a straight line through the point of intersection of the lines 4x - 3y = 0and 2x -5y + 3 =
0 and parallelto4x + 5y + 6 = 0.

Answer
Given:

Lines4x -3y =0and 2x-5y + 3 =0and parallelto4x + 5y +6 =0



To find:
The equation of a straight line through the point of intersection of the lines
Explanation:

The equation of the straight line passing through the points of intersection of 4x — 3y = 0 and 2x — 5y + 3 =
0 is given below:

4x — 3y + A(2x =5y +3)=0
>4 +20)x+ (-3 -5A)y+3A=0

_ (4+21)X 3A
=Y  \3+si (2 +54)
_ E _ E 4 + 23 . f
The required line is parallelto 4x + 5y + 6 =0 or, y =

16

=>A" 15

32 a0 43
Hence, the required equation is(4 - E)X - (3 - E)y T 15 0

=28x + 35y-48=0
2. Question

Find the equation of a straight line passing through the point of intersection of x + 2y + 3 = 0 and 3x + 4y +
7 = 0 and perpendicular to the straight linex -y + 9 = 0.

Answer

Given:
X+2y+3=0and3x+4y+7=0
To find:

The equation of a straight line passing through the point of intersection of x + 2y + 3=0and 3x + 4y + 7 =
0 and perpendicular to the straight linex -y + 9 = 0.

Explanation:

The equation of the straight line passing through the points of intersection of x + 2y + 3 =0and 3x + 4y + 7
=0is

X+2y+3+A3Bx+4y+7)=0
> +3A)X+R2+4\Ny+3+7A=0

Ly= - G- G5

The required line is perpendiculartox —y+9=0o0r,y=x+9
(FER) x1=1

>A=-1

Required equation is given below:
(L-3)x+(2-4)y+3-7=0

=2X+y+2=0



Hence, required equationisx +y +2 =0
3. Question

Find the equation of the line passing through the point of intersection of 2x -7y + 11 =0andx + 3y -8 =0
and is parallel to (i) x = axis (ii) y-axis.

Answer

Given:
2x-7y+11=0andx+3y-8=0
To find:

The equation of the line passing through the point of intersection of 2x -7y + 11 =0and x + 3y - 8 = 0 and
is parallel to (i) x = axis (ii) y-axis.

Explanation:

The equation of the straight line passing through the points of intersection of 2x — 7y + 11 = 0 and x + 3y —
8 = 0 is given below:

2Xx =7y + 11 +Ax+3y—-8)=0

=2(2+A)x+ (=7 + 3Ny + 11 — 8\ = 0(i) The required line is parallel to the x-axis. So, the coefficient of x
should be zero.

W24+A=0
=>A=-2
Hence, the equation of the required line is
0+(-7-6)y+11+16=0
=13y —27=0
(ii) The required line is parallel to the y-axis. So, the coefficient of y should be zero.
-7+ 3A=0
S
=>A" 3

Hence, the equation of the required line is

(Z-I-?) +0+ 11 -8 ! 0
=) -8 x 2 =
3 3

=13x-23=0
4. Question

Find the equation of the straight line passing through the point of intersection of 2x + 3y + 1 = 0 and 3x - 5y
- 5 = 0 and equally inclined to the axes.

Answer

Given:
2Xx+3y+1=0and3x-5y-5=0
To find:

The equation of the straight line passing through the point of intersection of 2x + 3y + 1 = 0and 3x -5y -5
= 0 and equally inclined to the axes.

Explanation:

The equation of the straight line passing through the points of intersection of 2x + 3y + 1 = 0 and 3x— 5y —
5=0is



2x+3y+1+A3x—-5y—-5)=0

_ (2+3;=.) (1-5;\)
:(2+3)\)X+(3—5)\)y+1—5)\=Oﬁy__ 3 —5A o 23— 54
The required line is equally inclined to the axes. So, the slope of the required line is either 1 or — 1.
2 +3A 2+ 3A
S (3—5,1) = land ~ (3—5;\) = -1

=-2-3A=3-5 Aand 2 + 3A =3 - 5A

0|

and

b |

=\

Substituting the values of Ain (2 + 3A)x + (3 — 5A)y + 1 — 5A = 0, we get the equations of the required lines.

b+ D)ss(3-B)yr1-2
2 /¥ 2 )Y 2
0 d(2+3) +(3 5) + 1 > 0
= Oan gx Sy 5=
=219x-19y-23=0and 19x + 19y + 3 =0
Hence, required equation is 19x - 19y - 23 =0and 19x + 19y + 3 =0

5. Question

Find the equation of the straight line drawn through the point of intersection of the lines x + y = 4 and 2x -
3y = 1 and perpendicular to the line cutting off intercepts 5, 6 on the axes.

Answer

Given:
linesx+y=4and2x-3y =1
To find:

The equation of the straight line drawn through the point of intersection of the lines x + y = 4 and 2x - 3y =
1 and perpendicular to the line cutting off intercepts 5, 6 on the axes.

Explanation:

The equation of the straight line passing through the point of intersection of x + y =4 and 2x— 3y =1 is
X+y—4+AN2x—-3y—-1)=0

=2(1+2A0)x+(1=-3ANy—-4-A=0...(1)

1+ 24 4+ A
=y~ (1—3A)X + (1—33.)

The equation of the line with intercepts 5 and 6 on the axis is

[
+
[
Il
=
—
N
-

w o

The slope of this line is —

The lines (1) and (2) are perpendicular.

X (_1l—+ail) =-1

o



Substituting the values of A in (1), we get the equation of the required line.

22 11
L+ B+ a-1my-4-2=0

=25x-30y-23=0
Hence, required equation is 25x - 30y - 23 =0
6. Question

Prove that the family of lines represented by x(1 +A) + y(2 - A) + 5 = 0, A being arbitrary, pass through a
fixed point. Also, find the fixed point.

Answer

Given:

Lines represented by x(1 + A) + y(2 - A) + 5 = 0, A being arbitrary
To prove:

The family of lines represented by x(1 + A) + y(2 - A) + 5 = 0, A being arbitrary, pass through a fixed point.
Also, find the fixed point.

Explanation:
The given family of lines can be written as
X+2y+5+A(x—-y)=0

This line is of the form L; + AL, = 0, which passes through the intersection of Ly =0and L, =0.=2x + 2y + 5
=0=2x—-y=0

5 5
Now, solving the Iines:( T3 E)This is a fixed point.

Hence proved.
7. Question

Show that the straight lines given by (2 + k)x + (1 + k)y = 5 + 7k for different values of k pass through a
fixed point. Also, find that point.

Answer

Given:

lines given by (2 + k)x + (L + k)y =5 + 7k

To prove:

The straight lines given by (2 + k)x + (1 + k)y = 5 + 7k for different values of k pass through a fixed point
Explanation:

The given straight line (2 + k)x + (1 + k)y = 5 + 7k can be written in the following way:
2X+y—-5+k(x+y—-7)=0

This line is of the form L; + kL, = 0, which passes through the intersection of the linesL; = 0 and L, = 0, i.e.
2x+y—-5=0andx+y—-7=0.

Solving2x +y—-5=0and x + y—7 = 0, we get (— 2, 9), which is the fixed point.
Hence proved.

8. Question



Find the equation of the straight line passing through the point of intersection of 2x + y-1 =0 and x + 3y -
2 = 0 and making with the coordinate axes a triangle of area 3/8 sq. units.

Answer
Given:
2x+y-1=0andx+3y-2=0
To find:

The equation of the straight line passing through the point of intersection of 2x +y-1=0andx + 3y -2 =
0 and making with the coordinate axes a triangle of area 3/8 sg. units.

Explanation:

The equation of the straight line passing through the point of intersection of 2x + y—1=0and x + 3y -2 =
0 is given below:

2X+y—1+A(x+3y—-2)=0
=2>2+Ax+(1+3N)y—-1-2A=0

X ¥
:(J.-I—ZI) + (J.+2I) =1
2+A 143X
1+2X 1+2?.)

So, the points of intersection of this line with the coordinate axes are ( Y rO) and (Or 1+3n

3
It is given that the required line makes an area of 3 square units with the coordinate axes.

|(1+2)L) (1+2)L)|_3
2+ “\T+3l "8

=3 [3A2 + TA+ 2| = 4 |4M2 + 4\ + 1|

SON2 4+ 21A+ 6 = 16A2 + 16\ + 4

>7N-5A-2=0

2
ﬁ)\=:I-r_;

Hence, the equations of the required lines are
2 6 4
3x+4y—1-2=0and(2 —;)X“L (1 - ;)Y— I+-=0

=>3x+4y-3=0and12x+y-3=0
9. Question

Find the equation of the straight line which passes through the point of intersection of the lines 3x -y =5
and x + 3y = 1 and makes equal and positive intercepts on the axes.

Answer

Given:
Lines3x-y=5andx+ 3y =1
To find:

The equation of the straight line which passes through the point of intersection of the lines 3x -y = 5 and x
+ 3y = 1 and makes equal and positive intercepts on the axes.



Explanation:
The equation of the straight line passing through the point of intersection of 3x—y=5and x+ 3y =1s

3X-y—=5+Ax+3y—-1)=0

I+ A S5+4A
=(B+ANx+(-1+3Ny-5-A=0..(1)=y~ (_1+;-)X+ (_1+;-J

The slope of the line that makes equal and positive intercepts on the axis is — 1.

From equation (1), we have:
_ (3_”) R
-1+ 34
S>A=2
Substituting the value of A in (1), we get the equation of the required line.
=23+2x+-1+6y-5-2=0
=25x+5y-7=0
Hence, equation of required lineis 5x + 5y -7 =0

10. Question

Find the equations of the lines through the point of intersection of the lines x -3y + 1 =0and 2x + 5y -9 =
0 and whose distance from the origin is\E.

Answer

Given:
Linesx-3y+1=0and2x+5y-9=0
To find:

The equations of the lines through the point of intersection of the linesx -3y + 1 =0and 2x + 5y-9=20
and whose distance from the origin is4/5.

Explanation:

The equation of the straight line passing through the point of intersection of x— 3y + 1 =0and 2x + 5y — 9
= 0 is given below:

X—3y+1+A2x+5y—-9)=0
> +20)x+ (=3 +5A)y+1-9A=0..(1)

The distance of this line from the origin is V5

1 — 94
J@ + 20)2 + (51 — 3)2

=5

=1+ 81A%2 - 18\ = 145A2 - 130A + 50
= 64M\2-112A+49 =0
= (8A-7)2=0

_?
=>)\_8

Substituting the value of A in (1), we get the equation of the required line.



(1+E)x+(—3+ﬁ)y+l—§= 0

8 8 8

=22x+ 11y -55=0

=22X+y-5=0

Hence, equation of required line is 2x + y -5 = 0.
11. Question

Find the equations of the lines through the point of intersection of the linesx -y +1=0and2x-3y +5 =0
whose distance from the point (3, 2) is g .
Answer

Given:

Linesx-y+1=0and2x-3y+5=0

To find:

The equations of the lines through the point of intersection of the linesx -y +1=0and 2x-3y +5=0
whose distance from the point (3, 2) is 7/5.

Explanation:

The equation of the straight line passing through the point of intersection ofx-y + 1 =0and 2x -3y + 5 =
0 is given below:

X—y+1+A2x-3y+5)=0
=2(1+2A)x+ (=3A-1)y+5A+1=0..(1)

The distance of this line from the point is given by
3(1+20) +2(—32-1)+ 50+ 1 7

J+ 202 + (—31-1)2 5

154 + 2| 7
V1322 + 10A + 21 5

= 25(5A + 2)%2 = 49(13A2 + 10A + 2)

>6A2-5A-1=0
-1
SN 1’T

Substituting the value of A in (1), we get the equation of the required line.
=2>3x-4y+6=0and4x-3y+1=0

Hence, equation of required lineis 3x -4y + 6 = 0and 4x -3y + 1= 0.

Very Short Answer

1. Question

Write an equation representing a pair of lines through the point (a, b) and parallel to the coordinates axes.
Answer

Given:

Point (a, b)



To find:

Equation representing a pair of lines through the point (a, b) and parallel to the coordinates axes.
Explanation:

The lines passing through (a, b) and parallel to the x-axis and y-axis are y = b and x = a, respectively.
Therefore, their combined equation is given below:

(x-a)ly-b)=0

2. Question

Write the coordinates of the orthocenter of the triangle formed by the lines X2 - y2 = 0and x + 6y = 18.
Answer

Given:

Lines x2 - y2 = 0 and x + 6y = 18.

To find:

The coordinates of the orthocenter of the triangle formed by the lines X2 - y2 =0and x + 6y = 18.
Explanation:

The equation x2 — y2 = 0 represents a pair of straight line, which can be written in the following way:
(xX+y)x—y)=0

So, the lines can be written separately in the following manner:

x+y=0..(1)

x—y=0..(2)

The third line is

X+ 6y =18 ... (3)

Lines (1) and (2) are perpendicular to each other as their slopes are — 1 and 1, respectively=> -1 x1=-1
Therefore, the triangle formed by the lines (1), (2) and (3) is a right-angled triangle.

Thus, the orthocentre of the triangle formed by the given lines is the intersection of x + y = 0 and x—y = 0,
which is (0, 0).

3. Question

If the centroid of a triangle formed by the points (0, 0), (cos 6, sin 8) and (sinB, - cosB) lies on the line y = 2x,
then write the value of tan®.

Answer

Given:

The points (0, 0), (cos 8, sin 6) and (sinB, - cosO) lies on the liney = 2x

To find:

The value of tan®.

Explanation:

The centroid of a triangle with vertices (x41,y1), (X2, ¥2) and (x3, y3)is given below:

¥y v X% + XV Y, s
3 ! 3

Therefore, the centre of the triangle having vertices (0, 0,), (cos 8, sin 8) and (sin 8, — cos 0) is



(0 + cosB + sinﬂ) (0 + sinB — cos(—l) B (COSE’ + 51119) (51119 — cos(—l)
3 ’ 3 B 3 ' 3

This point lies on the line y = 2x.

sin® — cos@ 5 cosB + sinb
- === = o —_—
3 3

= sSind - cos® = 2cos6 + 2sinB

= tand = -3
S tan6=-3
Hence, tan6 = — 3

4. Question

T
Write the value of § = [ 0.— ]for which area of the triangle formed by points O(0, 0), A(a cos 8, b sin 8) and
]

(a cos 0, - b sin 8) is maximum.

Answer

Given:

Points O(0, 0), A(a cos 6, b sin 8) and (a cos 6, - b sin 8)
To find:

The value of & € (O' E) for which area of the triangle formed by points O(0, 0), A(a cos 6, b sin 8) and (a cos 6,
- b sin 8) is maximum.

Explanation:

Let A be the area of the triangle formed by the points O (0,0), A (acos6, bsin®) and B (acosB, — bsinB)

0 0 1
A= |acos®  bsinf 1
acos® —bsin® 1

=

A= ; |(— absinBcosB — absinB cosf)|

5
- A = ab sinfcosp = ;SN2

1
Now,".Amax ~— 3, when sin26 =1

1
= .Amax ~ 3, when 20 = /2

=

=0

12

Hence, the area of the triangle formed by the given points is maximum when 6= 4’

5. Question

Write the distance the lines 4x + 3y - 11 = 0 and 8x + 6y - 15 = 0.



Answer

Given:

Lines4x + 3y-11=0and 8x + 6y-15=0
To find:

Distance between lines.

Explanation:

€y —Cg

The distance between the two parallel linesax + by + ¢ =0andax + by + o =0 s the given lines

can be written as
4x + 3y —11 =0 ... (1)
8x+6y-15=0

1

3]

o

Let d be the distance between the lines (1) and (2).

—11- (P
d = = — units

N7eaa 10

7 .
Hence, d = Eumts

6. Question

Write the coordinates of the orthocenter of the triangle formed by the linesxy =0and x+y =1
Answer

Given:

Linesxy =0andx+y=1

To find:

The coordinates of the orthocenter of the triangle formed by the linesxy =0andx +y =1
Explanation:

The equation xy = 0 represents a pair of straight lines.

The lines can be written separately in the following way:

x=0..(1)

y=0...(2)

The third line is

x+y=1..(3)

Lines (1) and (2) are perpendicular to each other as they are coordinate axes.

Therefore, the triangle formed by the lines (1), (2) and (3) is a right-angled triangle.

Thus, the orthocentre of the triangle formed by the given lines is the intersection of x = 0 and y = 0, which is
(0, 0).

7. Question



If the linesx +ay +a=0,bx+y+b=0andcx + cy + 1 = 0 are concurrent then write the value of 2abc -
ab - bc - ca.

Answer

Given:
Linesx+ay+a=0,bx+y+b=0andcx+cy+1=0
To find:

The value of 2abc - ab - bc - ca.

Explanation:

The given lines are

X+ay+a=0..(1)

bx+y+b=0..(2)

cxX+cy+1=0..(3)

It is given that the lines (1), (2) and (3) are concurrent.

1 a a
b 1 bl=0
c c 1

= (1-bc)-a(b-bc)+albc-c)=0
=1-bc-ab+ abc+ abc-ac=0

= 2abc-ab-bc-ca=-1

Hence, the value of 2abc —ab —bc —cais — 1
8. Question

Write the area of the triangle formed by the coordinate axes and the line (sec0 - tan 8)x + (sec 6 + tan0) y
= 2.

Answer

Given:

Line (sec® -tan B)x + (sec 0 + tan0) y = 2.

To find:

The area of the triangle formed by the coordinate axes and the line (sec 6 - tan 8)x + (sec 6 + tan 0) y = 2.
Explanation:

The point of intersection of the coordinate axes is (0, 0).Let us find the intersection of the line (sec6 — tan 0)
X + (sec 6 + tan 0) y = 2 and the coordinate axis.

For x-axis:

2
y=0,x sech —tan®

For y-axis:
_ 2
X=0,Y" sech +tand
Thus, the coordinates of the triangle formed by the coordinate axis and the line (sec® — tan 0) x + (sec© +

2 2
tan )y = 2 are (0, 0), (secB—tanB’O)and (0’ sech + l‘ana)-



Let A be the area of the required triangle.

0 0 1
2
_ 0 1
S AT 5 |sec8 —tan®
2 0 2
secBH + tanB
1 2 2
=>A" 2 secB — tanB secB + tan@
— 2 2

=>A (secB — tanB)(secB + tand) a

Hence, the area of the triangle is 2 square units.
9. Question

If the diagonals of the quadrilateral formed by the lines hx + myy + ny =0, bx + myy + n, =0, hx + myy +
n’; = 0 and bx + myy + ny’ = 0 are perpendicular, then write the value of 12 - 1,2 + m1, - m2,.

Answer

Given:

[1x + myy +n; =0 ... (1)

Lx +myy +ny;=0...(2)

[1Xx +myy + n'; =0...(3)

bLx +myy +ny =0...(4)

To find:

The value of 112 - 52 + ml, - m2,.
Explanation:

Assuming:

(1), (2), (3) and (4) represent the sides AB, BC, CD and DA, respectively.

The equation of diagonal AC passing through the intersection of (2) and (3) is given byl;x + mqy + n';+ A(loX
+myy+n)=0

= (I3 + Ab)X + (M7 + Amy)y + (n;" + Any) =0

. . ( 1, +Al, )
= Slope of diagonal AC™ \m, +Am,

Also, the equation of diagonal BD, passing through the intersection of (1) and (2), is given bylix + myy + n;
+ M(lox + myy +ny) =0
=1y + pbx + mp + umyy + ng + pny; =0

L+l
= Slope of diagonal BD ™ m, +pum,

The diagonals are perpendicular to each other.
( 1, +Al, )( 1, +ply ) - 1
m, +Amg/ \m, + pmg a

= (|1 + )\|2)(|1 + )\|2) = (-ml + )\mz)(ml + lJ.mz)




LetA=-1,p=1

= (I1 - b)(I; + ) = (-m7-m5)(Mm7 + m5)
= (112152 = (-m2-m5?)

= (13%-15) + (Mm12-my?) = 0

Hence, (I12-152) + (m72-m>2) = 0

10. Question

Write the coordinates of the image of the point (3, 8) in thelinex + 3y -7 = 0.
Answer

Given:

Line x + 3y - 7 = 0, point (3, 8).

To find:

The coordinates of the image.
Explanation:

Let the given point be A(3,8) and its image in the line x + 3y — 7 = 0 is B(h,k).

2+h 8+k

The midpoint of ABis 2z * 2 thatliesonthelinex + 3y—7 =0.

3+h 2+k
. + 3 X
..2 2

-7=0

h+3k+13=0...(1)
AB and the line x + 3y — 7 = 0 are perpendicular.

~.Slope of AB x Slope of the line =-1
k-2 1
) x-i= 1

=23h-k-1=0..(2)

Solving (1) and (2), we get:(h, k) = (-1, — 4)

Hence, the image of the point (3,8) inthelinex + 3y -7 =0is (- 1, — 4).
11. Question

Write the integral values of m for which the x-coordinate of the point of intersection of the linesy = mx + 1
and 3x + 4y = 9 is an integer.

Answer

Given:

Linesy=mx+ land3x+4y =9
To find:

The integral values of m
Explanation:

The given lines can be written as
mx-y+1=0..(1)
3Xx+4y-9=0...(2)



Solving (1) and (2) by cross multiplication, we get:

X v 1
9 -4 3 +9m 4m + 3

= 5(4m + 3),

=

9m + 3
Yy~ am+aFor x to be integer we have, 4m + 3 =1, -1, 5 and -5

1 1
=>m™~ ~ 3,-1,z2and -2Hence, the integral values of m are -1 and -2.

12. Question

If a # b = ¢, write the condition for which the equation (b -c)x + (c-a)y + (a-b) = 0 and (I - c3)x + (c3 -
a3)y + (a3 - b3) = 0 represent the same line

Answer

Given:

The equation (b-c)x + (c-a)y + (a-b)=0and (P -c3)x + (c3-ad)y + (a>-b3) =0
To find:

The condition for which the equation (b-c)x + (c-a)y + (a-b) =0 and (B - 3)x + (3 -ad)y + (a3 -b3) =
0 represent the same line

Explanation:

The given lines are
(b=—c)x+(c—a)y+(a—b)=0...(1)

M3 =c3)x+(3-adyy+(@3>-b3=0..()

The lines (1) and (2) will represent the same lines if

b —c c— a a—»bhb

b3 — 3 (3 — 33 33 — B3

b-c _ c—a N a—b
= (b—c)b2+be+c2)  (c—a)cZ+ac+a?)  (a—b)a2+ab+b?)
1 _ 1 _ 1
S bZ+be+e2  cZ+ac+a®  aZ +ab+h2
“(a#b=#c0)

=>b?+bc+c?=c’?+ac+a’andc?®+ac+a’=a’+ab+b’
=(a-b)(a+b+c)=0and(b-c)(b+c+a)=0
=a+b+c=0"(azb=c)

Hence, the given lines will represent the same linesifa + b + ¢ = 0.
13. Question

If a, b, c are in G.P. write the area of the triangle formed by the line ax + by + ¢ = 0 with the coordinates
axes.

Answer

Given:



a, b, carein G.P.

To find:

Area of the triangle formed by the line ax + by + ¢ = 0 with the coordinates axes.
Explanation:

The point of intersection of the line ax + by + ¢ = 0 with the coordinate axis are (-c/a,0) and (0,-c/b).

[ C
So, the vertices of the triangle are (0, 0), ( N E’O) and (0’ o E)'

Let A be the area of the required triangle.

It is given that a, b and c are in GP.

b2 = ac
_ 1| c e|] _ 1]¢?
A" ] a b 2 lab

CZ

ab

1
Hence, area A~ 35

14. Question

Write the area of the figure formed by the lines a|x| + b|ly| + ¢ =0
Answer

Given:

ax+by+c=0;x,y=0...(1)
-_ax+by+c=0;,x<0y=0...(2)
-ax-by+c=0x<0y<0..(3)
ax-by+c=0,x=0y<0...(4)

To find:

The area of the figure formed by the lines a|x| + bly| + ¢ =0
Explanation:

The given lines can be written separately in the following way:
aXx+by+c=0;x,y=0...(1)
-_aX+by+c=0;,x<0y=0...(2)
-ax-by+c=0,x<0y<0..(3)
ax-by+c=0;,x=0y<0...(4)

The lines and the region enclosed between them is shown below.



So, the area of the figures formed by the linesa |[x| + b |y| + c=0is

1
4 x -
21a

c c 2c?

~ |ab Square units

b

15. Question

Write the locus of a point the sum of whose distances from the coordinate’s axes is unity.
Answer

Given:

Distances from the coordinate’s axes is unity.

To find:

The locus of a point the sum of whose distances from the coordinate’s axes is unity.
Assuming:

(h, k) be the locus.

Explanation:

It is given that the sum of distances of (h, k) from the coordinate axis is unity.
Slhl+ k| =1

Taking locus of (h, k), we get:

IX| + 1yl =1

Hence, this represents a square.

16. Question

If a, b, carein A.P., then the line ax + by + ¢ = 0 passes through a fixed point. Write the coordinates of that
point.

Answer

Given:

a, b, careinA.P.

To find:

The coordinates of that point.
Explanation:

If a, b, care in A.P., then



a+c=2b

=2a-2b+c=0

Comparing the coefficientofax + by + c=0anda-2b+c=0,wegetx=1landy = -2
Hence, the coordinate of that point is (1, -2).

17. Question

Write the equation of the line passing through the point (1, -2) and cutting off equal intercepts from the axes.
Answer

Given:

Line passing through the point (1, -2) and cutting off equal intercepts from the axes.

To find:

The equation of the line

Explanation:

Let the required equation of the line is:

Hence, the required equation is:

X y
— + 2 =1
-1 -1

=2>Xx+y+1=0

Hence, equation of required lineisx +y + 1 = 0.

18. Question

Find the locus of the mid-points of the portion of the line x sinB + y cos 6 = p intercepted between the axes.
Answer

Given:

Linexsin® +ycos8=p

To find:

The locus of the mid-points of the portion of the line x sin® + y cos 8 = p intercepted between the axes.
Explanation:

If the equation of the given line is

x sin ® + y cos 6 = p, then the solution is shown below:

The line

X sin © + y cos © = p intercepts the axes.

Thus, the coordinate of the poin where the line intercepts x - axis is

P
cos8’

( 0)



Thus, the coordinate of the poin where the line intercepts y - axis is

P
'sin@

(0, —5)

The midpoint R of the line is given by

p p
R(h,k)=;:515J£I+__"'suzl.ﬂ=(1J P)
2 o2 2cos8’ 25in@
ohe P k= _P
2 cos8 2s5in8

Eliminating the sine and cosine terms, we get

cos20 + sin?B = 1

= p?(h? + k?) = 4h%k?
Thus, the locus is given by
p2(x2 + y2) = 4x2y2

MCQ

1. Question

L is variable line such that the algebraic sum of the distances of the points (1, 1), (2, 0) and (0, 2) from the
line is equal to zero. The line L will always pass through

A.(1,1)
B.(2,1)
C.(1,2)
D. none of these
Answer

Let ax + by + c = 0 be the variable line. It is given that the algebraic sum of the distancesof the points (1, 1),
(2, 0) and (0, 2) from the line is equal to zero.

a+b+c 2a+0+c 0+2Zb+c

"' \:‘ 3.2 + bz '\.Ilaz + hz \:‘ 3.2 + bz

=23a+3b+3c=0

=2a+b+c=0

Substitutingc=-a-binax + by + c = 0, we get:
ax+by-a-b=0

sa(x-1)+bly-1)=0

Lx-1+2@F-1) =0

This line is of the form L; + AL, = 0, which passes through the intersection of Ly = 0and L, =0,i.e.x-1=0
andy-1=0.

=2x=1y=1
2. Question

The acute angle between the medians drawn from the acute of a right angled isosceles triangle is



(2

A cos | —
3

(3

B. cos | —
4

44
C.cos | —
3

45

D. cos | —
3]

Answer

Let the coordinates of the right-angled isosceles triangle be O(0, 0), A(a, 0) and B(0, a).

Ol (0. 0y n(", | Ala, 0)

v
Here, BD and AE are the medians drawn from the acute angles B and A, respectively.

0—a

. Slope of BD = m; -

Slope of AE =m, =

Let 6 be the angle between BD and AE.

1
-2 + =

3
tan® [1+1 | 2

_ 4
=c0s0 azia?

| o

= Cos 0 =
o= cos~5(3)

()
Hence, the acute angle between the medians is 95 "3

3. Question



The distance between the orthocenter and circumcentre of the triangle with vertices (1, 2) (2, 1) and
3443 3443
A 7 A

is

A. 0
B.\E
C. 3_\,’5

D. none of these

Answer

(3 + \-'E) (3 + \-"g)
Let A(1, 2), B(2, 1) and C 2 S 3 be the given points.

SAB=AVE2 - 12+ (1 -2)2 =42

AC=J(3+T‘E—1) + (32 2) -2

Thus, ABC is an equilateral triangle.
We know that the orthocentre and the circumcentre of an equilateral triangle are same.

So, the distance between the orthocentre and the circumcentre of the trianglewith vertices (1, 2), (2, 1) and

(296590

4. Question

The equation of the straight line which passes through the point (-4, 3) such that the portion of the line
between the axes is divided internally by the point in the ratio5: 3 is

A.9x-20y +96=0
B. 9x + 20y = 24
C.20x+9y +53=0
D. none of these
Answer

Let the required line intersects the coordinate axis at (a, 0) and (0, b).



The point (— 4, 3) divides the required line in the ratio 5 : 3

X' -
_ Sxb+3x0
'4_ S5+3
32 24
=a sand b~ s

Hence, the equation of the required line is given below:

X y

2R
3 5
Ly

= 3z 24

=-9x + 20y = 96

=9x-20y +96 =0

5. Question

Which point which divides the join of (1, 2) and (3, 4) externally in the ratio of 1 : 1.
A. lies in the lll quadrant

B. lies in the Il quadrant

C. lies in the | quadrant

D. cannot be found

Answer

The point which divides the join of (1, 2) and (3, 4) externally in the ratio 1 :1 is

1Xx3-1x11x4-1x2
( 1 —1 ’ 1 -1 )which is not defined .

Therefore, it is not possible to externally divide the line joining two points in the ratio 1:1

6. Question

A line passes through the point (2, 2) and is perpendicular to the line 3x + y = 3. Its y-intercepts is
A.1/3

B. 2/3

C.1

D. 4/3

Answer



The equation of the line perpendicular to 3x + y = 3 is given below:
x-3y+A=0

This line passes through (2, 2).

2-6+A=0

=>A=4

So, the equation of the line will be

X-3y+4=0

=y =13x+ 43

Hence, the y-intercept is g
7. Question

If the linesax + 12y + 1 =0, bx + 13y + 1 = 0 and cx + 14y - 1 = 0 are concurrent, then a, b, c are in
A. H.P.

B. G.P.

C. A.P.

D. none of these

Answer

The given lines are

ax+ 12y +1=0... (1)
bx+ 13y +1=0...(2)
X+ 14y +1=0...(3)

It is given that (1), (2) and (3) are concurrent.

a 12 1
b 13 1/ =0
c 14 1

=a(l3-14)-12(b-c)+14b-13c=0
=-a-12b+ 12c +14b-13c =0
=-a+2b-c=0

=22b=a+c

Hence, a, b and c are in AP.

8. Question

The number of real values of A for which the lines x -2y + 3 =0,Ax + 3y + 1 =0and 4x-Ay + 2 = 0 are
concurrent is

A. 0
B.1
C.2
D. infinite

Answer



The given lines are
XxX—2y+3=0..(1)
M+3y+1=0..(2)
d4x — Ay + 2 =0... (3)

It is given that (1), (2) and (3) are concurrent.

1 -2 3
qr 3 1l =0
4 A 2

=(6+A) +2(2A-4) + 3(-A2-12)=0
=6+A+4A-8-3\2-36=0

=5A-3A2-38=0

=3M-5A+38=0

The discriminant of this equation is 25-4 x 3 x 38 = -431

Hence, there is no real value of A for which the linesx -2y +3=0,Ax+ 3y +1=0and4x— Ay + 2 =0 are
concurrent.

9. Question

The equations of the sides AB, BC and CA of AABCarey-x=2,x+ 2y =1and 3x +y + 5 = 0 respectively.
The equation of the altitude through B is

A.x-3y+10

B.x-3y+4=0

C.3x-y+2=0

D. none of these

Answer

The equation of the sides AB, BC and CAof AABCarey —x=2,x+ 2y =1and 3x + y + 5 = 0, respectively.
Solving the equations of AB and BC, i.e.y— x = 2 and x + 2y = 1, we get:
x==1,y=1

So, the coordinates of B are (— 1, 1).

The altitude through B is perpendicular to AC.

. Slope of AC = -3

Thus, slope of the altitude through B is 13.

Equation of the required altitude is given below:

y-1=13x+1

=x-3y+4=0

10. Question

If p; and p, are the lengths of the perpendiculars form the origin upon the lines x sec® + y cosec ® = a and x
cos 6 -y sin @ = a cos 2 8 respectively, then

A. 4p;2 + py2 = a2

B. p12 + 4p22 = a2



C.p12 + px? = a°

D. none of these

Answer

The given lines are

xsecH +ycosecO=a.. (1)
XcosO —ysin®=acos260...(2)

p; and p, are the perpendiculars from the origin upon the lines (1) and (2), respectively.

a q | acos 20
= |- an = |-
P1 VsecZB + cosec20 P2 Vcos20 + sin20
1 .
= p; = El—a X 2sinBcosB|andp, = | — acos 28|
1 .
= p; = EI — asin26| and p, = | — acos 26|

= 4p12 + py2 = a2 (sin% 20 + cos? 2 ) = a2
11. Question

Area of the triangle formed by the points ((a + 3)(a + 4),a + 3), ((a + 2)(a + 3), (a + 2)) and ((a + 1)(a + 2),
(@+1))is

A. 25a2

B. 5a2

C. 24a?

D. none of these

Answer

The given pointsare(a+ 3)(a+4),a+3,(a+2)(@a+3),(a+2)and(a+ 1) (a+2),(a+1).

Let A be the area of the triangle formed by these points.

Then, A= ~[x,(y; — ¥3) + % (s — 1) + Xa(ys — ¥2)]

=:-A=%[(a+3)(a+4)(a+2—a—l)
—(@a+2)(@a+3)a+1—a—3)
+(a+D@a+2a+3—a—2)]

= A=%[(a+3)(a+4) —2(a+2)@+3)+(@a+ D+ 2)]

1
=:-A=E[az+7'a+12—232—103—12+az+33+2]

= A=1

12. Question

Ifa + b + ¢ = 0, then the family of lines 3ax + by + 2c = 0 pass through fixed point
A. (2. 2/3)

B. (2/3, 2)

C. (-2, 2/3)



D. none of these

Answer

Given:

a+b+c=0

Substituting c = —a — b in 3ax + by + 2c = 0, we get:
3ax + by-2a-2b=0

=a(3x-2)+b(y-2)=0

> (3x—2)+§(y—2)=0

This line is of the form L + AL, = 0,
which passes through the intersection of the lines Ly and L, i.e.3x-2=0andy-2=0.

Solving3x-2=0andy-2 =0, we get:

Hence, the required fixed point is Gz)

13. Question

The line segment joining the points (-3, -4) and (1, -2) is divided by y-axis in the ratio
A.1:3

B.2:3

C.3:1

D.3:2

Answer

Let the points (- 3, — 4) and (1, — 2) be divided by y-axis at (0, t) in the ratio m:n.

m-— 3n —2m — 4n
» = (O!t)
m + n m -+ n
m — 3n
=20= —
m-+n

= mn = 3:1

14. Question

The area of a triangle with vertices at (-4, -1), (1, 2) and (4, -3) is
A. 17

B. 16

C.15

D. none of these

Answer

Let A be the area of the triangle formed by the points (- 4, — 1), (1, 2) and (4, — 3).

~ A= %l{}h(yz —Va) + %(ys —vi) + %3y — v2IH



= A= %|{—4(2 +3)+ 1(-3+ 1)+ 4(-1-2)]

=>A=17

15. Question

The line segment joining the points (1, 2) and (-2, 1) is divided by the line 3x + 4y = 7 in the ratio
A.3:4

B.4:3
C.9:4
D.4:9
Answer

Let the line segment joining the points (1, 2) and (— 2, 1) be divided by the line 3x + 4y = 7 in the ratio m:n.

Then, the coordinates of this point will be (ﬂ M) that lie on the line 3x + 4y = 7

il
m+n m+n

—2m +n m + 2n
¥ —+ 4 X —
m+ n m.+n

=-2+1Iln=7m+7n

=2-9m=-4n

>m:n=4:9

16. Question

If the point (5, 2) bisects the intercept of a line between the axes, then its equation is
A.5x + 2y =20

B. 2x + 5y = 20

C.5x -2y =20

D. 2x -5y =20

Answer

Let the equation of the line be'—: + % =1
The coordinates of the intersection of this line with the coordinate axes are (a, 0) and (0, b).
The midpoint of (a, 0) and (0, b) s, (EE)

According to the question:

ab

53) - 62
2_52_,
T2 2T

=2a=10,b=4
The equation of the required line is given below:

X |y
— 4+ =1
10 ' 4

= 2X + 5y = 20

17. Question



A(6, 3), B(-3, 5), C(4, -2) and (x, 3x) are four points. IFADBC : AABC = 1: 2, then x is equal to
A.11/8

B. 8/11

C.3

D. none of these

Answer

The area of a triangle with vertices D (x, 3x), B (= 3, 5) and C (4, — 2) is given below:
Area of ADBC = §{X(5 +2) —3(—2 — 3%) + 4(3x — 5)}

= Area of ADBC = 14x - 7 sq units

Similarly, the area of a triangle with vertices A (6, 3), B (— 3, 5) and C (4, — 2) is given below:

AABC = %{6(5 +2) —3(—2 - 3) + 4(3 — 5)}

49
= AABC = ?sq units

Given:
ADBC: AABC = 1: 2

2(14x — 7) 1

49 2
=2>8x-4=7

11

=X =

18. Question
If p be the length of the perpendicular from the origin on the line x/a + y/b = 1, then

A.p2=aZ+b?

B. p3 = 1_\ - 1_‘
a- b-

1 1 1

C. T T T3 T
p- a- b-

D. none of these

Answer

It is given that p is the length of the perpendicular from the origin on the Iine'—: + % =1

S tly-1-=0
a~ b B
0+0—1
R R
az b2

Squaring both sides



1 1
P2
19. Question
If equation of the line passing through (1, 5) and perpendicular to the line 3x -5y + 7 =0 is
A.5x+3y-20=0
B.3x-5y+7=0
C.3x-5y+6=0
D. none of these
Answer
A line perpendicular to 3x — 5y + 7 = 0 is given by
5+ 3y +A=0
This line passes through (1, 5).
5+154+A=0
=>A=-20
Therefore, the equation of the required line is 5x + 3y -20 =10
20. Question
The figure formed by the linesax x by £ c =0 s
A. a rectangle
B. a square
C. arhombus
D. none of these
Answer
The given lines can be written separately in the following manner:
ax+by+c=0..(1)
ax+by—-c=0..(2)
ax—by —c=0...(3)
ax—by—c=0...(4)
Graph of the given lines is given below:

Diagram:




Clearly, AB =BC = CD = DA_ a? n b2 Ja?+b?

c2 cz Il

Thus, the region formed by the given lines is ABCD, which is a rhombus
21. Question

Two vertices of a triangle are (-2, -1) and (3, 2) and third vertex lies on the line x + y = 5. If the area of the
triangle is 4 square units, then the third vertex is

A.(0,5)or, (4,1)

B. (5, 0) or, (1, 4)

C.(5,0)or, (4, 1)

D. (0, 5) or, (1, 4)

Answer

Let (h, k) be the third vertex of the triangle.

It is given that the area of the triangle with vertices (h, k), (= 2, — 1) and (3, 2) is 4 square units.
1
Elh(_l —2)—3(—-1—-kK —22—-k)| =4

=>3h-5k+1=%+38

Taking positive sign, we get,

3h-5k+1=38

3h-5k-7=0..(1)

Taking negative sign, we get,

3h-5k+9=0...(2)

The vertex (h, k) lies on the line x + y = 5.

H+k-5=0..(3)

On solving (1) and (3), we find (4, 1) to be the coordinates of the third vertex.
Similarly, on solving (2) and (3), we find (2, 3) to be the coordinates of the third vertex.
22. Question

The inclination of the straight line passing through the point (-3, 6) and the mid-point of the line joining the
point (4, -5) and (-2, 9) is

A-m/4
B.wt/6

C.x/

d
[

D.3n/4
Answer
The midpoint of the line joining the points (4, — 5) and (— 2, 9) is (1, 2).

Let © be the inclination of the straight line passing through the points (- 3, 6) and (1, 2).

Then tanf = Z-° _ -1
1+3

=>9=T



23. Question

Distance between the lines 5x + 3y-7=0and 15x + 9y + 14 =0 is

A 35

1
B. ——
334
c 35
3434
b 35
234
Answer

The given lines can be written as

5x+ 3y —7=0...(1)
5% + 3y + = = 0...(2)

Let d be the distance between the lines5x + 3y —7=0and 15x + 9y + 14 =0

14
Then, d = (?—,_3]
V52 +32
q 35
= =
334

24. Question

The angle between the lines2x -y + 3 =0andx+2y+3=0is

A. 90°

B. 60°

C. 45°

D. 30°

Answer

Let m1 and m2 be the slope of the lines 2x —y + 3 = 0 and x + 2y + 3 = 0, respectively.

Let 6 be the angle between them.

Here, ml =2 and m2= —

[

“mlm2 =-1

Therefore, the angle between the given lines is 90°.

25. Question

The value of A for which the lines 3x + 4y =5, 5x + 4y = 4 and Ax + 4y = 6 meet at a point is
A2

B.1

C.4

D.3



Answer
It is given that the lines 3x + 4y = 5, 5x + 4y = 4 andAx + 4y = 6 meet at a point.

In other words, the given lines are concurrent.

3 4 -5
5 4 —4/=0
A4 —6

=3(-24+16)-4(-30+4\)-5(120-47N) =0
=-24+120-16A-100+20A=0

=>4A=14

=>A=1

26. Question

Three vertices of a parallelogram taken in order are (-1, -6), (2, -5) and (7, 2). The fourth vertex is
A. (1, 4)

B. (4,1)

C.(1,1)

D. (4, 4)

Answer

LetA(—1, —6), B(2, — 5) and C(7, 2) be the given vertex.
Let D(h, k) be the fourth vertex.

2+h -5+k

2 r

The midpoints of AC and BD are (3,— 2)and ( ) respectively.

We know that the diagonals of a parallelogram bisect each other .

3 2+h d_2 —-5+k
= —an = 2

>h=4andk=1

27. Question

The centroid of a triangle is (2, 7) and two of its vertices are (4, 80 and (-2, 6). The third vertex is
A. (0, 0)

B. (4, 7)

C.(7,4)

D.(7,7)

Answer

Let A(4, 8) and B(— 2, 6) be the given vertex. Let C (h, k) be the third vertex.

The centroid of AABC is (4 —2+h w‘)

' 3

It is given that the centroid of triangle ABC is (2, 7).

4—-2+h 2E=+6+k
B 3 v 3 B
=>h=4k=7

Thus, the third vertex is (4, 7).



28. Question

If the linesx + q=0,y-2=0and 3x + 2y + 5 + 0 are concurrent, then the value of q will be
Al

B. 2

C.3

D.5

Answer

Thelinesx+gq=0,y— 2 =0and 3x + 2y + 5 = 0 are concurrent.

1 0 q
~10 1 —-2/=20
3 2 5

= 1(5+4) -0+q(0-3)=0

=239=9

=>q=3

29. Question

T?r:a mgfdians AD and BE of a triangle with vertices A(O, b), B(0, 0) and C(a, 0) are perpendicular to each
other, i

A.a:

o | o

B. b:

b | B

C.ab=1

D. o = +/2b
Answer

The midpoints of BC and AC are D Go) and E GS)

Slope of AD = (0 — b)/(5 — 0)

-b

Slope of BE = —=;

2

It is given that the medians are perpendicular to each other.

a X 2a =1
20 32
= a= i\.@b
30. Question

The equation of the line with slope -3/2 and which is concurrent with the lines 4x + 3y - 7 = 0 and 8x + 5y -
1=0is

A.3x+2y-63=0
B.3x+2y-2=0
C.2y-3x-2=0



D. none of these

Answer

Given:

d4x + 3y —7=0... (1)

8x+5y—-1=0..(2)

The equation of the line with slope - 3/2 is given below:
y=-32Xx+C

=32x+y-c=0...(3)

The lines (1), (2) and (3) are concurrent.

4 3 -7
8 5 -1
'.3 1 =O
- —C
2
3 15
= 4(—5c + 1)—3(—8c+—)—7(8——)=0
2 2
9 105
= —20c+4+ 24c—=-—566+— =10
2 2
—40c + 8 + 48c — 9 — 112 + 105
= =
2
=8c =28
=c=1
Onsubstitutingc=1in=—§x+c,weget:
3
y=—35x+1

2
=3x+2y-2=0
31. Question
The vertices of a triangle are (6, 0), (0, 6) and (6, 6). The distance between its circumcentre and centroid is
A. 2,\/5
B. 2
c. 2
D.1
Answer

Let A(O, 6), B(6, 0) and C(6, 6) be the vertices of the given triangle.

Diagram:



A0, 6) C(6, 6)

M(3, 3)

X' - >
o Bi6,0)

Coordinates of N = (%5,%’)

= (6, 3)

Coordinates of P = (%5,5;5) = (3, 6)

Equation of MN isy = 3
Equation of MP is x = 3

As we know that circumcentre of a triangle is the intersection of the perpendicular bisectors of any two sides
.Therefore, coordinates of circumcentre is (3,3)

Thus, the coordinates of the circumcentre are (3, 3) and the centroid of the triangle is (4,4).

Let d be the distance between the circumcentre and the centroid.

~d=4,(4-32+ (4 -32=42
32. Question

A point equidistant from the line4x + 3y + 10 =0, 5x - 12y + 26 = 0and 7x + 24y -50 =0 is
A. (1, -1)

B. (1, 1)

C.(0,0)

D. (0, 1)

Answer

Given equations are AB4x + 3y + 10 =0
Normalizing AB, we get
=>4x+ 3y +10=0

Dividing by 5, we get

ConsiderBC5x-12y + 26 =0

Normalizing BC we get,

3x 12y

13 13

+2=0... (2)

Consider AC7x + 24y -50=0

Normalizing AC we get



Tx

25 25

=>

3%y _

Adding (1) + (3), we get Angular bisector of A:zzi_x + . = 0..... (4)
Adding (2) + (3), we get Angular bisector of C:z;;_x + % =0...... (5)

Finding point of intersection of lines (4) and (5), we get I(0, 0) which is the
Incenter of the given triangle which is the point equidistant from its sides of a triangle.
33. Question

The ratio in which the line 3x + 4y + 2 = 0 divides the distance between the lines 3x + 4y + 5 = 0 and 3x +
4y -5=10is

A 1:
B.3:
C.2:

o W NN

D.2:
Answer

The distance between two parallel line 3x +4y +5=0and 3x+4y +2 =0 s

|5 — 2| 3 3
\.32-0-42_\,%_5

The distance between two parallel line 3x +4y +2=0and3x +4y-5=0s

|2 — (= 5)] 7 7
V32 + 42 - \.% 5
2
Thus required ratio is & = %
5

34. Question

The coordinates of the foot of the perpendicular from the point (2, 3) onthe linex + y-11 = 0 are
A. (-6, 5)

B. (3, 4)

C. (0, 0)

D. (6, 5)

Answer

Let the coordinate of the foot of perpendicular from the point (2, 3) on the line x + y - 11 = 0 be (x, y)
Now, the slope of the perpendicular = -1

The equation of perpendicular is given by

y-3=1(x-2)

=>Xx-y+1=0

Solvingx +y-11=0andx-y+ 1=0, weget

O0x=5andy=6

35. Question

The reflection of the point (4, -13) about the line5x + y + 6 =0 is



A. (-1, -14)

B. (3, 4)

C. (0, 0)

D. (1, 2)

Answer

Given point (4, -13)
Lineis5x+y+6=0...... (i)

Let (h, k) be the image of A w.r.t (i)

We know that P(h, k) be the image of A(x;, y;) w.rtax+by +c=0

Then,

h—4 k+ 13 2(20 — 13 + 6)
5 1 25 + 1
h—4 k+ 13 26 .

5 1 26
h-4=—-5k+13= -1
h=-1k=-14

Image of(4, -13) is (-1, -14).
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