Class X Chapter 14 — Equation of a line Maths

EXERCISE

Question 1:
Find, which of the following points lie on the linex -2y +5=0
() (1,3) (i) (0,5) (iii) (-5,0) (iv) (5,5) (v)(2,-1.5) (vi)(-2,-1.5)
Solution 1:
The given line is x —2y + 5= 0.
(i) Substituting x = 1 and y = 3 in the given equation, we have:
LHS. =1-2x3+5
=1-6+5
=6—6
=0
=R.H.S.
Thus, the point (1, 3) lies on the given line.
(if) Substituting x = 0 and y = 5 in the given equation, we have:
LHS.=0-2x5+5
=—10+5
=-5 # RH.S.
Thus, the point (0, 5) does not lie on the given line.
(iii) Substituting x =—5 and y = 0 in the given equation, we have:
LHS.=-5-2x0+5
=—5-0+5
=5-5
=0=R.H.S.
Thus, the point (=5, 0) lie on the given line.
(iv) Substituting x =5 and y = 5 in the given equation, we have:
LHS.=5-2 x5+5
=5-10+5
=10—-10
=0=R.H.S.
Thus, the point (5, 5) lies on the given line.
(V) Substituting x =2 and y = —1.5 in the given equation, we have:
LHS.=2-2x (-1.5)+5
=2+3+5
=10 # R.H.S.
Thus, the point (2, —1.5) does not lie on the given line.
(vi) Substituting x =—2 and y =—1.5 in the given equation, we have:
LHS.=—2-2x(-1.5)+5
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=—2+3+5
=6 #R.H.S.
Thus, the point (-2, -1.5) does not lie on the given line.

Question 2:
State, true or false:

(i) the line §+% =0 passes through the point (2, 3)

(ii) the line §+% = 0 passes through the point (4, -6)

(iii) the point (8, 7) lieson the liney -7 =0

(iv) the point (-3, 0) lies on the linex +3 =0

(v) if the point (2, a) lies on the line 2x —y = 3, thena =5.
Solution 2:

(i) The given line is g% =0
Substituting x = 2 and y = 3 in the given equation,
LH.S = §+%= 1+1=2#RHS

Thus, the given statement is false.
(ii) The given line is g% -0
Substituting x = 4 and y = -6 in the given equation,
LHS. = ﬂ+_—6: 2-2=0=R.H.S
2 3
Thus, the given statement is true.
(ii)LHS=y-7=7-7=0=R.H.S.
Thus, the point (8, 7) lies on the liney - 7 = 0.
The given statement is true.
(iv)LH.S.=x+3=-3+3=0=R.H.S
Thus, the point (=3, 0) lies on the line x + 3 =0.
The given statement is true.
(v) The point (2, a) lies on the line 2x —y = 3.
~2(2)—a=3
4-a=3
a=4-3=1
Thus, the given statement is false.
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Question 3:

The line given by the equation 2x —% = 7 passes through the point (k, 6); calculate the value of
k.

Solution 3:

y

Given, the line given by the equation 2x — 3" 7 passes through the point (K, 6).

Substituting x = k and y = 6 in the given equation, we have:
2X — s =7

3
2k —-2=7
2k =9
k=g=45
2

Question 4

For what value of k will the point (3, —K) lie on the line 9x + 4y = 3?
Solution 4:

The given equation of the line is 9x + 4y = 3.
Put x =3 and y = -k, we have:

9(3) +4(-k) =3

27—4k=3

4k =27-3=24

k=6

Question 5:

The line %X —2—?3/ +1=0contains the point (m, 2m — 1); calculate the value of m.

Solution 5:

The equation of the given line is %X _2_3y +1=0

Putting x =m, y = 2m — 1, we have:

3m 2(2m—1)
5 3

3m 4m-2 _
5 3

+1=0

-1
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9m-20m+10

15
9m-20m+10=-15

-11Im=-25
25 3
m=—=2—

11 11

-1

Question 6:

Does the line 3x — 5y = 6 bisect the join of (5, —2) and (-1, 2)?

Solution 6:

The given line will bisect the join of A (5, —2) and B (-1, 2), if the co-ordinates of the mid-point
of AB satisfy the equation of the line.

The co-ordinates of the mid-point of AB are

[5_1’ 2+2j:(2’0)
2 2
Substituting x = 2 and y = 0 in the given equation, we have:
L.H.S. =3x -5y
=3(2) —5(0)
=6-0
=6=R.H.S.

Hence, the line 3x — 5y = 6 bisect the join of (5, —2) and (-1, 2).

Question 7:

(i) the line y = 3x — 2 bisects the join of (a, 3) and (2, —5), Find the value of a.

(ii) the line x — 6y + 11 = 0 bisects the join of (8, —1) and (0, k). Find the value of k.

Solution 7:

(i) The given line bisects the join of A (a, 3) and B (2, —5), so the co-ordinates of the mid-point
of AB will satisfy the equation of the line.
The co-ordinates of the mid-point of AB are

a+2 3-5) (a+2 1
2 2 2

Substituting x = % and y = —1 in the given equation, we have:

y=3x-2

a+2

-1=3x -2
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3x2+2 4
2
a+2:g
3
_2_,.2%2°6_+4
3 3 3

(if) The given line bisects the join of A (8, —1) and B (0, k), so the co-ordinates of the mid-point
of AB will satisfy the equation of the line.
The co-ordinates of the mid-point of AB are

(8+0 —1+kj_(4—1+kj
2 2 2

Substitutingx =4 and y = %Jrk in the given equation, we have:

X—6y+11=0

4—6(_1Z+kj+11=0

6[—1+ kj _15
2

-1+k 15
2 6
-1+k 5
2 2
-1+k=5
k=6

Question 8:
(i) the point (=3, 2) lies on the line ax + 3y + 6 = 0, calculate the value of a.
(ii) The line y = mx + 8 contains the point (-4, 4), calculate the value of m.
Solution 8:
(i) Given, the point (-3, 2) lies on the line ax + 3y + 6 = 0.
Substituting x = —3 and y = 2 in the given equation, we have:
a(-3)+3(2)+6=0
—-3a+12=0
3a=12
a=4
(if) Given, the line y = mx + 8 contains the point (—4, 4).
Substituting x = —4 and y = 4 in the given equation, we have:
4=-4m+8
dm=4=m=1
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Question 9:

The point P divides the join of (2, 1) and (-3, 6) in the ratio 2 : 3. Does P lies on the line x — 5y
+15=07?

Solution 9:

Given, the point P divides the join of (2, 1) and (=3, 6) in the ratio 2 : 3.

Co-ordinates of the point P are

[2x(—3)+3x2 2><6+3><1j

2+3 2+3
_(-6+6 12+3
_( 5 ' 5 j
-(0.3)

Substituting x = 0 and y = 3 in the given equation, we have:
LHS.=0-5@3) +15

=-15+15

=0=R.H.S.

Hence, the point P lies on the line x — 5y + 15 =0.

Question 10:

The line segment joining the points (5, —4) and (2, 2) is divided by the points Q in the ratio

1:2 Does the line x — 2y = 0 contain Q?

Solution 10:

Given, the line segment joining the points (5, —4) and (2, 2) is divided by the point Q in the ratio
1: 2.

Co-ordinates of the point Q are

[1x2+2x5 1x2+2><(—4)j

1+2 1+2

_(2+10 2—8)
3 3

=(4-2)
Substituting x =4 and y = -2 in the given equation, we have:
LHS. =x—-2y

=4-2(-2)

=4+4

=8#R.H.S.

Hence, the given line does not contain point Q.
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Question 11:

Find the point of intersection of the lines: 4x + 3y =1 and 3x —y + 9 = 0. If this point lies on the
line (2k — 1) x — 2y = 4; find the value of k.
Solution 11:

Consider the given equations:

4x+3y=1..Q)

3X-y+9=0...(2

Multiplying (2) with 3, we have:

9x —3y=-27....(3)

Adding (1) and (3), we get,

13x =26

X=-2

From (2),y=3x+9=-6+9=3

Thus, the point of intersection of the given lines (1) and (2) is (-2, 3).

The point (-2, 3) lies on the line (2k — 1) x — 2y = 4.
(2k-1) (-2)—-2(3)=4

—4k+2-6=4
-4k =8

k=-2
Question 12:

Show that the lines 2x + 5y = 1, x — 3y = 6 and X + 5y + 2 = 0 are concurrent.
Solution 12:

We know that two or more lines are said to be concurrent if they intersect at a single point.
We first find the point of intersection of the first two lines.

2x+5y=1..(1)

X-3y=6...(2)

Multiplying (2) by 2, we get,

2x —6y =12 ....(3)

Subtracting (3) from (1), we get,

11y =-11

y=-1

From (2),x=6+3y=6-3=3

So, the point of intersection of the first two lines is (3, —1).

If this point lie on the third line, i.e., x + 5y + 2 = 0, then the given lines will be concurrent.
Substituting x =3 and y = -1, we have:

LHS. =x+5y+2

=3+5(-1) +2

=5-5

=0=R.H.S.

Thus, (3, —1) also lie on the third line.

Hence, the given lines are concurrent.
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EXERCISE. 14 (B)

Question 1:

Find the slope of the line whose inclination is:
(i) 0° (ii) 30°  (iii) 72° 30" (iv) 46°
Solution 1:

(i) Slope =tan 0°=0

. a o 1
(ii) Slope = tan 30 Nzl
(iii) Slope = tan 72° 30' = 3.1716
(iv) Slope = tan 46° = 1.0355

Question 2:
Find the inclination of the line whose slope is:
()0 (i) V3 (i) 0.7646 (iv) 1.0875
Solution 2:
(i) Slope =tan 6 =0

=20=0°
(ii) Slope =tan 6 = V3

= 0=060°
(iii) Slope = tan 6 = 0.7646

= 0=37°24'
(iv) Slope = tan 6 = 1.0875

= 0=47°24

Question 3:

Find the slope of the line passing through the following pairs of points:

(i) (-2, -3)and (1, 2)
(ii) (-4, 0) and origin
(iii) (a, —b) and (b, —a)
Solution 3:

We know:
Slope = Yo=h
X, =X,

(i) Slo e-—2+3—§
P 1273
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0-0
ii) Slope = —— =
(ii) Slope 0

-a+b

b-a

=0

+ &
h|lO

=1

(iii) Slope =

Question 4:

Find the slope of the line parallel to AB if:
(i) A=(-2,4)and B = (0, 6)
(i) A=(0,-3)and B=(-2, 5)
Solution 4:
(i) Slope of AB = u :E =1

0+2 2
Slope of the line parallel to AB = Slope of AB =1
5+3 8 _
-2-0 -2
Slope of the line parallel to AB = Slope of AB =-4

(ii) Slope of AB =

Question 5:

Find the slope of the line perpendicular to AB if:
(i) A=(0,-5)and B=(-2,4)
(iA=(3,-2)and B=(-1, 2)

Solution 5:
4=5 -9
i)Slope of AB= ——=—
() Slop -2-0 2
Slope of the line perpendicular to AB = 1 = -1 =
P P Slope of AB -9
2
.. 2+2 4
(it) Slope of AB = =——=-1
-1-3 4

-1

Slope of the line perpendicular to AB = =1
Slope of AB
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Question 6:

The line passing through (0, 2) and (=3, —1) is parallel to the line passing through (-1, 5) and (4,

a), Find a.
Solution 6:

~1-2

Slope of the line passing through (0, 2) and (-3, 1) = —— =

Slope of the line passing through (=1, 5) and (4, a) =

Since, the lines are parallel.

L1283
5

a-5=5
a=10

Question 7:

w

-0
a-5 a

()]

SN

a->5
+1 5

The line passing through (—4, —2) and (2, —3) is perpendicular to the line passing through (a, 5)

and (2, —1). Find a.

Solution 7:

Slope of the line passing through (—4, —2) and (2, —3) =

+4
1-5

-3+2 -1

Slope of the line passing through (a, 5) and (2, —1) = — =

2—-a 2-a

Since, the lines are perpendicular.

Question 8:

Without using the distance formula, show that the points A (4, —2), B (-4, 4) and C (10, 6) are
the vertices of a right angled triangle.
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Solution 8:

The given points are A (4, —2), B (-4, 4) and C (10, 6).

Slope of AB = 4+2 :iz_—3
-4-4 -8 4

Slope of BC = ﬂ:gzl
10+4 14 7

Slope of AC = 6+2 :§:ﬁ
10-4 6 3

It can be seen that:

Slope of AB = 2t
Slope of AC

Hence, AB L AC
Thus, the given points are the vertices of a right — angled triangle.

Question 9:

Without using the distance formula, show that the points A (4, 5), B (1, 2), C (4, 3) and D (7, 6)

are the vertices of a parallelogram.
Solution 9:
The given points are A (4, 5), B (1, 2), C (4, 3) and D (7, 6).

2-5 -3

Slope of AB = =—3=1

o
w b~

Slope of CD = :2:1

\'
N

Since, slope of AB = slope of CD
Therefore, AB || CD

Slope of BC = gzl
4-1 3
SIopeofDA:ﬂ:_—lz1
-7 -3 3

Since, slope of BC = slope of DA
Therefore, BC || DA

Hence, ABCD is a parallelogram
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Question 10:

(-2, 4), B (4, 8), C (10, 7) and D (11, -5) are the vertices of a quadrilateral. Show that the
quadrilateral, obtained on joining the mid-points of its sides, is a parallelogram.

Solution 10:
Let the given points be A (-2, 4), B (4, 8), C (10, 7) and D (11, -5).
Let P, Q, R and S be the mid-points of AB, BC, CD and DA respectively.

Co-ordinates of P are(_zJr 4 , 4;8j (16)

10 8+7) (7 15
] 1 2

Co-ordinates of Q are

Co-ordinates of R are (

S
2 2
Co-ordinates of S are | ———, 5+4):(g,_—lj
2 2 2
15 12
SIopeofPQ:2_6— 2 _38_1
7-1 6 12 4
_21‘1 _12_2 3 1
Slope of RS = 9_&‘9—21:—1222
2 2 2
Since, slope of PQ = Slope of RS, PQ || RS.
215 2-15
_ 2 __2 _-13
Slope of QR = §_7_21_14_ =
2 2
6+1 12+1
Slope of SP = 2__2 :E:_—l3
L9 229 7 7
2 2

Since, slope of QR = Slope of SP, QR || SP.
Hence, PQRS is a parallelogram.

Question 11:

Show that the points P (a, b + ¢), Q (b, c + a) and R (c, a + b) are collinear.
Solution 11:

The points P, Q, R will be collinear if slope of PQ and QR is the same.
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Slope of PQ = c+ra-b-c :a—b =-1

b-c b-a
Slope of QR = a+b-c-a_b-c__,

c-b c-b

Hence, the points P, Q, and R are collinear.

Question 12:
Find x, if the slope of the line joining (X, 2) and (8, —11) is —%
Solution 12:
Let A=(x, 2)and B = (8, -11)
-11-2
8—X

Slope of AB =

-2 =3 (Given)
8—X 4

13 3

8-x 4
52 =24 -3x
3X=24-52=-28
-28
X=—
3

Question 13:

The side AB of an equilateral triangle ABC is parallel to the x-axis. Find the slopes of all its

sides.

yy :

| iy 1
__I'. ¥

| Al
S

Solution 13:

We know that the slope of any line parallel to x-axis is 0.
Therefore, slope of AB=0

Since, ABC is an equilateral triangle, ZA =60
Slope of AC =tan 60° = J3
Slope of BC = -tan 60° = — \/5
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Question 14:

The side AB of a square ABCD is parallel to x-axis. Find the slopes of all its sides.

Also, find:

(i) the slope of the diagonal AC.

(ii) the slope of the diagonal BD.
by

il

| L

S e
Solution 14:

We know that the slope of any line parallel to x-axis is 0.
Therefore, slope of AB=0

As CD || BC, slope of CD = Slope of AB=0

As BC L AB, slope of BC = —; = _—1 = not defined
slopeof AB 0

As AD L AB, slope of AD = 1 7l ot defined
slopeof AB 0

(i) The diagonal AC makes an angle of 45° with the positive direction of x axis.
~ Slope of AC=tan 45°=1

(if) The diagonal BC makes an angle of -45° with the positive direction of x axis.

= Slope of BC = tan (—45°) = -1

Question 15:

A (5,4),B (-3, —2) and C (1, —8) are the vertices of a triangle ABC. Find:
(i) the slope of the altitude of AB.

(ii) the slope of the median AD and

(iii) the slope of the line parallel to AC.

Solution 15:
Given, A (5, 4), B (=3, —2) and C (1, —8) are the vertices of a triangle ABC.
(i) Slope of AB = —2-4 —6_3

-3-5 -8 4

-1

Slope of the altitude of AB= ————= __1
slopeof AB 3 3
4
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(ii) Since, D is the mid-point of BC.

Co-ordinates of point D are(_32+1,$j =(-1,-5)
S|0peofAD: ﬁ:__QZE
-1-5 -6 2
(iii) Slope of AC = —8-4 = -12 =3
1-5 4

Slope of line parallel to AC = Slope of AC =3

Question 16:
The slope of the side BC of a rectangle ABCD is %Find:

(i) the slope of the side AB.
(ii) the slope of the side AD.

Solution 16:
(1) Since, BC is perpendicular to AB,
Slope of AB = e S
slopeofBC 2 2
3

(i1) Since, AD is parallel to BC,
Slope of AD = Slope of BC = %

Question 17:

Find the slope and the inclination of the line AB if:
(i) A=(-3,-2)and B=(1, 2)

(i) A=(0,-/3)and B = (3, 0)

(i) A=(-1,2 V3)and B=(-2,/3 )

Solution 17:
(YA=(3,-2)andB =(1, 2)
Slope of AB = E:ﬂzlztan 0
1+3 4

Inclination of line AB = 0 = 45°
(i) A= (0, v/3)and B = (3, 0)
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0+v3 3 1

Slope of AB = = =—=tan 6
P 3-0 3 B3

Inclination of line AB = 6 = 30°
(i) A=(-1,2 V3)and B=(-2,/3 )
ﬁ_zﬁ:_ﬁ:f:tane

Slope of AB = 3
-2+1 -1

Inclination of line AB = 0 = 60°

Question 18:
The points (-3, 2), (2, —1) and (a, 4) are collinear Find a.
Solution 18:
Given, points A (=3, 2), B (2, —1) and C (a, 4) are collinear.
=~ Slope of AB = Slope of BC

-1-2 4+1

2+3 a-2

3
5 a-2
-3a+6=25
-3a=25-6=19

a:__lg—_Gl

3 3

Question 19:

The points (K, 3), (2, —4) and (-K + 1, —2) are collinear. Find K.
Solution 19:

Given, points A (K, 3), B (2, —4) and C (—K + 1, —2) are collinear.
= Slope of AB = Slope of BC

-4-3  -2+4
2-k —k+1-2
7 2

2-k -k-1
Tk+7=4-2k
9k =-3

ket
3
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Question 20:

Plot the points A (1, 1), B (4, 7) and C(4, 10) on a graph paper. Connect A and B and also A and

C.

Which segment appears to have the steeper slope, AB or AC?
Justify your conclusion by calculating the slopes of AB and AC.
Solution 20:

N

[
(=)

C (4, 10)

B(4,7)

. N W S Wn o N ® O

& N,
Y 7

N

From the graph, clearly, AC has steeper slope.

Slope of AB = =1 6,
4-1 3

Slope of AC = 10-1_9_5
4-1 3

The line with greater slope is steeper. Hence, AC has steeper slope.

Question 21:

Find the value(s) of k so that PQ will be parallel to RS. Given:
(HP(2,4),Q(3,6),R(8,1)and S (10, k)
(iHP(3,-1),Q(7,11),R(-1,-1)and S (1, k)

(iii) P (5, —1), Q (6, 11), R (6, —4k) and S (7, k?)

Solution 21:

Since, PQ || RS,

Slope of PQ = Slope of RS

6-4
i) Slope of PQ= —— =2
(i) Slop Q 32
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Slope of RS = E:E
10-8 2
L
2
k-1=4
=5
11+1 12
(i) Slope of PQ= 7—-3 4
k+1 k+1
Slopeof RS = 1+1 2
3:k+1
2
k+1=6
k=5
_1+1 12,
(iii) Slope of PQ  6-5 1
2
:k +4k:k2+4k
Slope of RS = 7-6
5 12=K? +4k
k* +4k-12=0
(k+6)(k-2)=0
k=-6 and 2

EXERCISE. 14 (C)

Question 1:

Find the equation of a line whose:

y- intercept = 2 and slope = 3

Solution 1:

Given, y-intercept = ¢ = 2 and slope =m = 3.

Substituting the values of ¢ and m in the equation y = mx + ¢, we get,

y = 3x + 2, which is the required equation.
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Question 2:

Find the equation of a line whose:

y — intercept = —1 and inclination = 45°

Solution 2:

Given, y-intercept = ¢ = —1 and inclination = 45°,
Slope=m=tan45°=1

Substituting the values of ¢ and m in the equation y = mx + ¢, we get,
y =X - 1, which is the required equation.

Question 3:
Find the equation of the line whose slope is — g and which passes through (=3, 4)
Solution 3:

Given, slope = %4

The equation passes through (-3, 4) = (X, y;)
Substituting the values iny - y1 = m (X — X1), we get,
—4
—4= — (x+3
y 3 (x+3)

y—12=-4x-12
4x + 3y =0, which is the required equation.

Question 4:

Find the equation of a line which passes through (5, 4) and makes an angle of 60° with the

positive direction of the x-axis.

Solution 4:

Slope of the line = tan 60° = \/5

The line passes through the point (5, 4) = (xl, yl)
Substituting the values iny - y1 = m (X - x1), we get,
y-4=13 (x-5)

y—4= \/§ X—95 \/§

y= J3x+4-5 «/§ which is the required equation.
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Question 5:

Find the equation of the line passing through:
(i) (0, 1) and (1, 2) (ii) (-1, —4) and (3, 0)
Solution 5:

(i) Let (0, 1) = (x1, y1) and (1, 2) = (X2, ¥2)

= slope of the line = 271 =1
1-0

The required equation of the line is given by:

y=yi=m(X—x)

y—1=1(x-0)

y—1=x

y=x+1

(ii) Let (-1, —4) =(x,,y;) and (3, 0) = (x,, Y,)
0+4 4

~ slope of the line= ——=—=1
3+1 4

The required equation of the line is given by:
y—yi=m(x-xi)

y+4=1(x+1)

y+4=x+1

y=Xx-3

Question 6:

The co-ordinates of two points P and Q are (2, 6) and (—3, 5) respectively Find:

(i) the gradient of PQ;

(ii) the equation of PQ;

(iii) the co-ordinates of the point where PQ intersects the x-axis.
Solution 6:

Given, co-ordinates of two points P and Q are (2, 6) and (-3, 5) respectively.

5-6 -1 1
i) Gradientof PQ=z ——=—=—
0 0 -3-2 -5 5
(i1) The equation of the line PQ is given by:

y=yi=m(X—x)
1

—6=—- (x—2

y i (x-2)

5y-30=x-2
S5y =x+28

(iii) Let the line PQ intersects the x-axis at point A (x, 0).
Putting y = 0 in the equation of the line PQ, we get,
0=x+28
X =-28




Class X Chapter 14 — Equation of a line Maths

Thus, the co-ordinates of the point where PQ intersects the x-axis are A (—28, 0).

Question 7:
The co-ordinates of two points A and B are (-3, 4) and (2, -1) Find:
(i) the equation of AB
(ii) the co-ordinates of the point where the line AB intersects the y-axis.
Solution 7:
(i) Given, co-ordinates of two points A and B are (-3, 4) and (2, -1).
Slope = ﬂ:__Sz_l
2+3 5
The equation of the line AB is given by:
y—yi=m (X —X)

y+1=-1(x—2)
y+1l=-x+2
X+y=1

(ii) Let the line AB intersects the y-axis at point (0, y).
Putting x = 0 in the equation of the line, we get,
0O+y=1
y=1
Thus, the co-ordinates of the point where the line AB intersects the y-axis are (0, 1).

Question 8:

The figure given alongside shows two straight lines AB and CD intersecting each other at point
P (3, 4). Find the equations of AB and CD.

A D
/ B

} P34

o AR e l_\eo_

A 4/
c¥v

Solution 8:

Slope of line AB=tan45°=1

The line AB passes through P (3, 4). So, the equation of the line AB is given by:
y=yi=m(Xx—Xi)

y—4=1(x—23)

y—-4=x-3

y=x+1
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Slope of line CD =tan 60° = \/§

The line CD passes through P (3, 4). So, the equation of the line CD is given by:

y—yi=m(X—Xi)
y-4=3 (x-3)
y—4:\/§x—3\/§
y=+3x+4-33

Question 9:

In AABC, A=(3,5), B=(7, 8) and C = (1, —10). Find the equation of the median through A.

Solution 9:

The vertices of the triangle are given as vertices are A (3, -5), B (1, 2) and C (-7, 4).

Slope of AB = E:l:_—7
1-3 -2 2

The equation of the line AB is given by:

Yy - y1=m(X - X1)
-7
+5= — (x-3
y 2( )

2y +10=-7x+21

xX+2y=11
S|0peofBC:4—_2:£:__l
-7-1 -8 4

The equation of the line BC is given by:
y—yi=m(X-Xx)

-1
—2=— (x—-1
y 4( )
4y—-8=—x+1
X+4y=9

445 9 -9
-/-3 -10 10

Slope of AC =

The equation of the line AC is given by:

y-yr=m (x-x)
9
4= (x+7
y 10( )

10y — 40 = —9x — 63
9x + 10y + 23 =0
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Question 10:

The following figure shows a parallelogram ABCD whose side AB is parallel to the x-axis. 2 A
= 60° and vertex C = (7, 5). Find the equations of BC and CD.
¥4
|

‘ Dy ——*=—" /C{7.5)
/
-/ 1
e,
| A B
BT D s
O]
Solution 10:
Since, ABCD is a parallelogram,
£A+ 2B =180

£B =180°- 60° = 120°

Slope of BC = tan 120° = tan (90° + 30°) = cot30° = /3
Equation of the line BC is given by:

y=yi=m(X—X)

y-5=+3 (x-7)

y—-5= \/§ X—7 \/§

y=+3x+5-7+3

Since, CD || AB and AB || x-axis, slope of CD = Slope of AB =0
Equation of the line CD is given by:

y—yi=m(x-xi)

y—-5=0(x—-7)

y=35

Question 11:

Find the equation of the straight line passing through origin and the point of intersection of the
linesx+2y=7and x -y =4.
Solution 11:

The given equations are:

Xx+2y=7..()

X—y=4..(2)

Subtracting (2) from (1), we get,

3y=3

y=1

From (2),x=4+y=4+1=5

The required line passes through (0, 0) and (5, 1).

Slope of the line = ﬂ :1
5-0 5




Class X Chapter 14 — Equation of a line Maths

Required equation of the line is given by:
y—yi=m(X—Xxi)

—y-0=:(x-0)

= 5y =X

= Xx-5y=0

Question 12:

In triangle ABC, the co-ordinates of vertices A, B and C are (4, 7), (-2, 3) and (0, 1) respectively.
Find the equation of median through vertex A.

Also, find the equation of the line through vertex B and parallel to AC.

Solution 12:

Given, the co-ordinates of vertices A, B and C of a triangle ABC are (4, 7), (-2, 3) and (0, 1)
respectively.

Let AD be the median through vertex A.

Co-ordinates of the point D are

(—2+o 3_+1)
2 2
(-1.2)
7 —5_1

= Slope of AD = 2= =—=
-1-4 -5
The equation of the median AD is given by:
y—yi=m(X—Xi)
y—-2=1(x+1)
y—2=x+1
y=x+3
The slope of the line which is parallel to line AC will be equal to the slope of AC.
Slope of AC = u:—6:§
0-4 -4 2
The equation of the line which is parallel to AC and passes through B is given by:

3
—-3=—(x+2
y 2( )

2y —6=3x+6
2y =3x + 12

Question 13:

A, B and C have co-ordinates (0, 3), (4, 4) and (8, 0) respectively. Find the equation of the line
through A and perpendicular to BC.
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Solution 13:

Slope of BC = —:7:—1

——=1
Slope of line perpendicular to BC = slope of BC
The equation of the line through A and perpendicular to BC is given by:
Y=-¥%= m(x— Xl)
y—3=1(x-0)
y—3=X
y=x+3

Question 14:

Find the equation of the perpendicular dropped from the point (=1, 2) onto the line joining the
points (1, 4) and (2, 3)

Solution 14:

LetA=(1,4),B=(2,3),and C=(-1, 2).

Slope of AB = ti' =-1
1
slope of AB

Slope of equation perpendicular to AB =
The equation of the perpendicular drawn through C onto AB is given by:

y—ylzm(x—xl)
y—-2=1(x+1)
y—2=x+1
y=x+3

Question 15:

Find the equation of the line, whose:

(i) x-intercept = 5 and y-intercept = 3

(i) x-intercept = —4 and y-intercept = 6

(iii) x-intercept = —8 and y-intercept = -4

Solution 15:

(i) When x-intercept = 5, corresponding point on x-axis is (5, 0)

When y-intercept = 3, corresponding point on y-axis is (0, 3).
Let (x1, y1) = (5, 0) and (X2, ¥2) = (0, 3)
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3-0_-3
0-5 5

The required equation is:
y—y1=m(x—x1)

Slope =

-3
-0=— (X-5
y 5 ( )

S5y =-3x+15
3X+5y=15
(if) When x-intercept = -4, corresponding point on x-axis is (—4, 0)
When y-intercept = 6, corresponding point on y-axis is (0, 6).
Let (x1, y1) = (-4, 0) and (x2, y2) = (0, 6)

6-0 6 3
Slope= ——=—=—

0+4 4 2
The required equation is:
y—ylzm(x—x1)

3
-0=—=(x+4
y 2( )
2y =3x + 12

(iii) When x-intercept = —8, corresponding point on x-axis is (-8, 0)
When y-intercept = —4, corresponding point on y-axis is (0, —4).
Let (x1, y1) = (-8, 0) and (x2, y2) = (0, —4)
4-0_4_-1
S|0pe - 0+8 8 2
The required equation is:
Y-Y.= m(X_ Xl)

-1
-0=— (x+8
y > (x +8)

2y=-Xx—-8
X+2y+8=0

Question 16:
Find the equation of the line whose slope is %Sand X-intercept is 6.

Solution 16:
Since, x-intercept is 6, so the corresponding point on x-axis is (6, 0).

-5
Slope=m= —
P 6

Required equation of the line is given by:
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y—ylzm(x—xl)
-5

-0=— (X—6

y 6(>< )

6y = —5x + 30
5x + 6y = 30

Question 17:
Find the equation of the line with x-intercept 5 and a point on it (-3, 2)
Solution 17:

Since, x-intercept is 5, so the corresponding point on x-axis is (5, 0).
The line also passes through (-3, 2).

= Slope of the line = 2-0_2_-
-3-5 -8 4
Required equation of the line is given by:
Y=Y =m(X_X1)
-1

-0=— (x-5
y 2 (x=5)
4y=-Xx+5
X+4y=5
Question 18:

Find the equations of the line through (1, 3) and making an intercept of 5 on the y-axis.
Solution 18:

Since, y-intercept = 5, so the corresponding point on y-axis is (0, 5).

The line passes through (1, 3).

=~ Slope of the line = ﬁ = __2 =_2
1-0 1

Required equation of the line is given by:

Y=Y =m(X_X1)

y—5=-2(x—0)

y—5=-2X

2X+y=5
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Question 19:

Find the equations of the lines passing through point (-2, 0) and equally inclined to the co-

ordinate axes.

Solution 19:

Let AB and CD be two equally inclined lines.
For line AB:
Slope=m=tan45°=1

(x1, y1) = (-2, 0)

Equation of the line AB is:
Y=-¥,= m(x— X1)
y-0=1(x+2)

y=x+2

For line CD:

Slope = m =tan (-45°) =-1
(Xl, yl) = (_2, O)

Equation of the line CD is:
Yy-%1= m(x— Xl)
y—-0=-1(x +2)

y=—Xx-2

X+y+2=0

Question 20:

The line through P (5, 3) intersects y-axis at Q.
(i) write the slope of the line
(ii) write the equation of the line
(iii) Find the co-ordinates of Q.
y

P, 3)

Solution 20:
(i) The equation of the y-axisisx =0
Given that the required line through P (5, 3)
Intersects the y-axis at Q and the angle
of inclination is 45°
Therefore slope of the line PQ =tan 45° =1
(ii) The equation of a line passing through the point
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A(X1, y1) with slope ‘m’ is
y—yi=m(X-Xxi)
Therefore, the equation of the line passing
through the point P (5, 3) with slope 1 is
y-3=1x%(x-5)
=>y-3=x-5
=>X-y=2

(iii) From subpart (ii), the equation of the line PQ
Isx—-y=2
Given that the line intersects with the y — axis, x =0
Thus, substituting x = 0 in the equation x —y = 2
We have, 0—y=2
>y=-2
Thus, the coordinates point of intersection Q
Are q(0, —2)

Question 21:

Write down the equation of the line whose gradient is - g and which passes through point P,

where P divides the line segement joining A(4, —8) and B (12, 0) in the ratio 3 : 1

Solution 21:

Given, P divides the line segment joining A (4, -8) and B (12, 0) in the ratio 3: 1.

Co-ordinates of point P are

3x12+1x4 3><0+1><(—8)
3+1 3+1

_(36+4 —_8)
4 4

~(10,-2)

Slope=m = %2 (Given)

Thus, the required equation of the line is
y=yi=m(X—Xi)
y+2= _?2 (x —10)

5y+10=-2x+ 20
2x + 5y =10
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Question 22:

A (1,4),B (3,2) and C (7, 5) are vertices of a triangle ABC. Find:

(i) the co-ordinates of the centroid of triangle ABC.

(ii) the equation of a line, through the centroid and parallel to AB.

Solution 22:
(i) Co-ordinates of the centroid of triangle ABC are
(1+3+7 4+2+5j

3 ' 3

()
3'3
2-4 -2

(i) Slope of AB= 3-1 2
Slope of the line parallel to AB = Slope of AB = -1
Thus, the required equation of the line is

y—ylzm(x—xl)

3 3

3y-11=-3x+11
3X+3y =22

Question 23

A (7,-1),B (4, 1) and C (-3, 4) are the vertices of a triangle ABC. Find the equation of a line

through the vertex B and the point P in AC; such that AP : CP=2: 3.

Solution 23:

Given, AP: CP=2:3

-~ Co-ordinates of P are
[2><(—3)+3><7 2><4+3(—1)j

2+3 2+3
—6+21 8-3
:( 5 T]
15 15
(55)
=(31)
Slope of BP = %:0

w
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Required equation of the line passing through points B and P is

y—ylzm(x—xl)
y-1=0(x-3)
y=1

EXERCISE. 14 (D)

Question 1:
Given3x +2y+4 =0
(1) express the equation in the formy =mx + ¢

(ii) Find the slope and y-intercept of the line 3x + 2y + 4 =0

Solution 1:
()3x+2y+4=0
2y =—-3x—4
-3
=—Xx-2

Y 2

This is of the form y = mx + c.
(i) Slope =m = _73

y-intercept =c = -2

Question 2:

Find the slope and y-intercept of the line:
(hy=4 (iax—by =0

(iii) 3x —4y =5

Solution 2:

(Hy=4
Comparing this equation with y = mx + ¢, we have:
Slope=m=0
y-intercept =c=14

(iax—by=0

a
= bhyzax=y= BX
Comparing this equation with y = mx + ¢, we have:
a
Slope=m= —
P b

y-intercept =c=0
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(iii) 3x — 4y =5 = 4y =3x -5 = y = %X_g

Comparing this equation with y = mx + ¢, we have:

3
Slope=m= —
P 4

. 5
-intercept=c = ——
y P 4

Question 3:
The equation of a line is x —y = 4. Find its slope and y — intercept. Also, find its inclination.
Solution 3:

Given equation of alineisx -y =14

=y=x-4

Comparing this equation with y = mx + c. We have:
Slope=m=1

y-intercept = ¢ = —4

Let the inclination be 6.

Slope = 1 =tan 6 = tan 45°

~ 0 =45°

Question 4:
(i) Is the line 3x + 4y + 7 = 0 perpendicular to the line 28x — 21y + 50 = 0?
(i1) Is the line x — 3y = 4 perpendicular to the line 3x —y =7?
(iii) Is the line 3x + 2y = 5 parallel to the line x + 2y = 1?
(iv) Determine x so that slope of the line through (1, 4) and (X, 2) is 2.
Solution 4:
(i)3x+4y+7=0
=4y =-3x-7
7

- y_—EX——
4 4

Slope of this line :7

28x -21y+50=0
= 21y =28x+50

28 50
SYy=—X+—
21 21
4 50
SY=—X+—
3 21
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Slope of this line :%

Since, product of slopes of the two lines = -1, the lines are perpendicular to each other.

(i) x—3y=4
y=x—4
gl 4

3 3

Slope of this line = %

X-y=7

y=3x-7

Slope of this line = 3

Product of slopes of the two lines =1 #-1

So, the lines are not perpendicular to each other.

(iii)3x +2y =5
2y=—3x+5
yo X5

2 2

Slope of this line :_?3

X+2y=1

2y=—x+1

=, 1
2 2

_1

Slope of this line 2
Product of slopes of the two lines =3 #-1
So, the lines are not perpendicular to each other.
(iv) Given, the slope of the line through (1, 4) and (x, 2) is 2.
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Question 5:
Find the slope of the line which is parallel to:

: Xy
+2y+3=0 ——=-1=0
(i) x+2y (i) >3

Solution 5:
(I)x+2y+3=0
2y =—X—-3
B —1X_3
Y 2 2
-1

Slope of this line 2

Slope of the line which is parallel to the given line = Slope of the given line= 2
X Y 1-0

i) 2 3
y_X_
3 2
3X
=—-3
y 2

Slope of this line :g

Slope of the line which is parallel to the given line = Slope of the given line 2

Question 6:
Find the slope of the line which is perpendicular to:

) x—Y 3= i X _oy=
(i) x 2+3 0 (||)3 2y =4

Solution 6:
i x-24+3=0
2

X:x+3

2

y=2X+6

Slope of this line =2

Slope of the line which is perpendicular to the given line
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. -1 _1
Slope of the given line 2
(i) §—2y=4
X
2y = 5—4
X
YZE—Z

Slope of this line = %

: o : : . -1 -1
Slope of the line which is perpendicular to the given line = —— = —
Slope of this line 1

6

--6

Question 7:
(i) Lines 2x — by + 5 = 0 and ax + 3y = 2 are parallel to each other. Find the relation connecting
aandb.
(ii) Lines mx + 3y + 7 = 0 and 5x — ny — 3 = 0 are perpendicular to each other. Find the relation
connecting m and n.
Solution 7:
(i)2x-by+3=0
by =2x +3
2xX 3
= — 4 —
b b

Slope of this line =

o

ax +3y=2
Jy=—ax+2

= — 4+ —
Y 3 3

Slope of this line = ?a

Since, the lines are parallel, so the slopes of the two lines are equal.
2 -a

“PE3
ab=-6
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(i)mx+3y+7=0

dy=-mx—7
_-mx 7
3 3

Slope of this line = %

5x—ny—-3=0
ny =5x—-3
_5x 3

n n
5

Slope of this line N

Since, the lines are perpendicular; the product of their slopes is -1.

e

5m=3n

Question 8:

Find the value of p if the lines, whose equations are 2x —y + 5 =0 and px + 3y = 4 are

perpendicular to each other.
Solution 8:
2X—y+5=0
y=2x+5
Slope of this line = 2
px+3y=4
y=—px+4

_—px 4
Y 3 " 3

Slope of this line = _?p

Since, the lines are perpendicular to each other, the product of the slopes is —1.
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Question 9:

The equation of a line ABis2x -2y +3=0
() Find the slope of line AB.
(i) Calculate the angle that the line AB makes with the positive direction of the x-axis.

Solution 9:
(i)2x—-2y+3=0
2y =2x+3

y=Xx+ 3
2
Slope of the line AB =1

(i1) Required angle = 0
Slope =tan 6 = 1 = tan 45°
0 =45°

Question 10:

The lines represented by 4x + 3y = 9 and px - 6y+ 3 = 0 are parallel. Find the value of p.
Solution 10:

4x +3y=9

y=—-4x+9

4
=— +3
Y 3

Slope of this line :%4

px-6y+3=0
By =px+3

= — 4 —
Y 6 2

Slope of this line =%

Since, the lines are parallel, their slopes will be equal.
. _4 —
3

4-FP
2

P
6

p=-8
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Question 11:

If the lines y = 3x + 7 and 2y + px = 3 are perpendicular to each other, find the value of p.
Solution 11:

y=3x+7

Slope of this line =3

2y +px =3

2y =—px+3

= -4 —
Y 2 2

Slope of this line :—g

Since, the lines are perpendicular to each other, the product of their slopes is -1.

Question 12:

The line through A (=2, 3) and B (4, b) is perpendicular to the line 2x — 4y = 5. Find the value
of b.

Solution 12:
The slope of the line passing through two given points A(x1, y1) and B (X2, y2) is
Slope of AB = Yoo ¥
Xy =Xy

The slope of the line passing through two
Given points A(—2, 3) and B (4, b) is

b-3 b-3 b-3
4—(—2) 4+2 6
Equation of the given line is 2x — 4y =5
= Equation is4y =2x -5

Slope of AB =

= Equation isy = %(ZX -5)

= Equationisy = X_3
2 4

Comparing this equation with the general equation,
Y:mx+c,wehavem=§
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Since the given line and AB are perpendicular
to each other, the product of their slopes is -1

[ijl =-1
6 2

= b-3=-12
= b=3-12
=b=-9

Question 13:

Find the equation of the line passing through (-5, 7) and parallel to:

(i) x-axis (i) y - axis
Solution 13:
(1) The slope of the line parallel to x-axis is 0.
(Xl, yl) = (_5; 7)
Required equation of the line is
y—yi=m(X—Xi)
y—7=0(x+5)
y=17
(i) The slope of the line parallel to y-axis is not defined.

That is slope of the line is tan 90° and hence the given line is parallel to y-axis.

(Xl’ yl) = (_5’ 7)

Required equation of the line is
X—x1=0

=Xx+5=0

Question 14:

(i) Find the equation of the line passing through (5, -3) and parallel to x — 3y = 4.

(i) Find the equation of the line parallel to the line 3x + 2y = 8 and passing through the point

(0, 1).
Solution 14:
(i) x—3y=4
= 3y=x-4
Lyl A
3 3

Slope of this line =%
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Slope of a line parallel to this line = %
Required equation of the line passing through (5, —3) is
y—yi=m (X —X)
1
+3=—-(X—-5
y 3 (x—5)

3y+9=x-5
x—3y—14=0

(i) 2y =—3x+8
,__3,,8
Or 2 2
3

Slope of given line 2
Since the required line is parallel to given straight line.

= Slope of required line (m) = —g

Now the equation of the required line is given by:
y-yi=m (X - X1)
=y-1= —%(X—O)

= 2y—-2=-3X
= 3X+2y=2

Question 15:
Find the equation of the line passing through (=2, 1) and perpendicular to 4x + 5y = 6.
Solution 15:

4X +5y =6

Sy=—4x+6

W
5 5

_

Slope of this line 5
The required line is perpendicular to the line 4x + 5y = 6.

. Slope of the required line = L R 1.5
slope of the given line -4 4
5

The required equation of the line is given by
y—yi=m(Xx—X)
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5
-1=—(x+2
y 4( )

4y —4=5x +10
SX—4y+14=0

Question 16:

Find the equation of the perpendicular bisector of the line segment obtained on joining the points

(6, —3) and (0, 3)
Solution 16:
Let A =(6,—-3)and B = (0, 3).

We know the perpendicular bisector of a line is perpendicular to the line and it bisects the line,

that it, it passes through the mid-point of the line.
Co-ordinates of the mid-point of AB are

6+0’—3+3 :(3’0)
2 2
Thus, the required line passes through (3, 0).
Slope of AB :ﬁ :i =1
0-6 -6
=~ Slope of the required line = —_1 =1
slope of AB

Thus, the equation of the required line is given by:
y—yir=m (X —Xxi)

y-0=1(x—23)

y=x-3

Question 17:

In the following diagram, write down:
(i) the co-ordinates of the points A, B and C.

(ii) the equation of the line through A and parallel to BC.

LY
4
s
B T2 1
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Solution 17:
(i) The co-ordinates of points A, B and C are (2, 3), (-1, 2) and (3, 0) respectively.
(ii) Slope of BC = =2 - ~2 _~1

3+1 4 2

: -1
Slope of a line parallel to BC = Slope of BC = )

Required equation of a line passing through A and parallel to BC is given by
y—yi=m(X—Xi)

-1
—3=—(x—-2
y 2( )

2y —6=-xX+2
X+2y=8

Question 18:

B (-5, 6) and D (1, 4) are the vertices of rhombus ABCD. Find the equations of diagonals BD
and AC.

Solution 18:

We know that in a rhombus, diagonals bisect each other at right angle.

Let O be the point of intersection of the diagonals AC and BD.
Co-ordinates of O are

(—5;1’6_;1):(_2’5)

Slope of gp-4=6_=2_-1
1+5

For line BD:

Slope =m = _?1 , (X1, y1) = (-5, 6)

Equation of the line BD is
y-yi=m(X-Xxi)

-1
-6= —(X+5
y 3( )

3y-18=-x-5
X+3y=13
For line AC:

L =3, (X1, y1) = (-2, 5)

Slope=m= ——=
slope of BD

Equation of the line AC is
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y—yi=m(X—Xi)
y—-5=3(x+2)
y—5=3x+6
y=3x+11

Question 19:

A (7,-2) and C = (-1, —6) are the vertices of square ABCD. Find the equations of diagonals AC

and BD.
Solution 19:

We know that in a square, diagonals bisect each other at right angle.

Let O be the point of intersection of the diagonals AC and BD.

Co-ordinates of O are

)

—6+2 -4

Slope of AC= —1-7 -8 2

For line AC:

1

Slope =m = % , (X1, y1) = (7, -2)

Equation of the line AC is

y-yi=m(X-xi)
1
+2=— (X-7
y 2( )
2y+4=x-7
2y =x-11
For line BD:
Slope=m = _—1
slope of AC

(x1, y1) = (3, -4)

Equation of the line BD is
y—yi=m (X -Xi)
y+4=—2(x—-3)
y+4=—2x+6
2X+y=2

|
SN
[l
|
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Question 20:

A (1,-5), B (2, 2) and C (=2, 4) are the vertices of triangle ABC, Find the equation of:
(i) the median of the triangle through A.

(ii) the altitude of the triangle through B.

(ii1) the line through C and parallel to AB.

Solution 20:

(i) We know the median through A will pass through the mid-point of BC. Let AD be the
median through A.

Co-ordinates of the mid-point of BC, i.e., D are

250

Slope of AD = 3+5 =-8
0-1

Equation of the median AD is

y-3=-8(x-0)

8x+y=3

(i) Let BE be the altitude of the triangle through B.
4+5 9
2-1 -3

-1 1
slope of AC 3
Equation of altitude BE is

Slope of AC =

=~ Slope of BE =

1
—2=—-(x—-2
y 3( )

y—-6=x-2
y=x+4

2+5
iii) Slopeof AB= —— =7
(iii) Slop > 1

Slope of the line parallel to AB = Slope of AB =7

So, the equation of the line passing through C and parallel to AB is
y—4=7(x+2)

y—4=7x+14

y=7x+18

Question 21:

(i) Write down the equation of the line AB, through (3, 2) and perpendicular to the line
2y =3x+5
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(i) AB meets the x-axis at A and the y-axis at B. Write down the co-ordinates of A and B.
Calculate the area of triangle OAB, where O is the origin.

Solution 21:
(i)2y=3x+5

Sy=—"—+=
y 2 2

Slope of this line =

1 -2

3

3
2
Slope of the line AB =

SN

(x1,y1) = (3,2)
The required equation of the line AB is

y—yi=m(X—Xa)
-2

-2=— (x-3

y 3( )

3y—-6=—2x+6
2x+3y=12
(ii) For the point A (the point on x-axis), the value of y = 0.
2Xx+3y=12=2x=12=x=6
Co-ordinates of point A are (6, 0).
For the point B (the point on y-axis), the value of x = 0.
52X+ 3y =12
=3y =12
=y=4
Co-ordinates of point B are (0, 4).

Area of A OAB = %x OA x OB

= £X6X4
2

=12 sq units

Question 22:

The line 4x — 3y + 12 = 0 meets x-axis at A. Write the co-ordinates of A. determine the equation
of the line through A and perpendicular to 4x — 3y + 12 =0

Solution 22:

For the point A (the point on x-axis), the value of y = 0.
4x-3y+12=0
= 4x=-12
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= X=-3

Co-ordinates of point A are (-3, 0).
Here, (X1, y1) = (-3, 0)

The given lineis4x -3y +12=0
3y=4x+ 12

4
= —x+4
Y 3

Slope of this line = %

=~ Slope of a line perpendicular to the given line =

SIS

Required equation of the line passing through A is
y=yi=m(X—x)

-3
-0=— (x+3
y 2 (x+3)
4y =—-3x -9
3X+4y+9=0

Question 23:

The point P is the foot of perpendicular from A (-5, 7) to the line whose equation is 2x — 3y +

18 = 0. Determine:

(1) the equation of the line AP

(ii) the co-ordinates of P.

Solution 23:

(i) The given equation is
2x—3y+18=0
y=2x+18

2
=—XxX+6
y 3

Slope of this line = %

_1___3

Slope of a line perpendicular to this line =

oo\l\a|

(X1, y1) = (-5, 7)
The required equation of the line AP is given by

y—yi=m(X—Xa)




Class X Chapter 14 — Equation of a line

Maths

-3
—7=— (X+5
y 5, (x+9)

2y —14=-3x—-15
3X+2y+1=0

(ii) P is the foot of perpendicular from point A.
So P is the point of intersection of the lines2x — 3y + 18 =0and 3x +2y + 1 = 0.

2x—3y+18=0

= 4x-6y+36=0
3X+2y+1=0

= 9x+6y+3=0

Adding the two equations, we get,
13x+39=0

X=-3
~3y=2x+18=-6+18=12
y=4

Thus, the co-ordinates of the point P are (=3, 4).

The points A, B and C are (4, 0), (2, 2) and (0, 6) respectively. Find the equations of AB and

If AB cuts the y-axis at P and BC cuts the x-axis at Q, Find the co-ordinates of P and Q.

Question 24:

BC.

Solution 24:

For the line AB:

Slope of AB=m _20_2 _ 4
2-4 -2

(x1, y1) = (4, 0)

Equation of the line AB is
y—yi=m(X—Xi)

y—-0=-1(x—4)

y=—x+4

x+y=4..(1)

For the line BC:

SIopeofBC:ngzi:—z
0-2 -2

(x1,y1) = (2, 2)

Equation of the line BC is
y—yi=m(x - xi)
y—-2=-2(x—-2)
y—2=—2x+4
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2X+y=6...(2)

Given that AB cuts the y-axis at P. So, the abscissa of point P is 0.
Putting x =0 in (1), we get,

y=4

Thus, the co-ordinates of point P are (0, 4).

Given that BC cuts the x-axis at Q. So, the ordinate of point Q is 0.
Puttingy = 0in (2), we get,

2X =6

= X=3

Thus, the co-ordinates of point Q are (3, 0).

Question 25:

Match the equations A, B, C and D with the lines L1, L2, L3 and La, whose graphs are roughly
drawn in the given diagram.

A=y=2x; B=Y-2x+2=0
C=3x+2y=6 D=Y=2
y
% L,
L1
0] X
7 N
el
Solution 25:

Putting x =0 and y = 0 in the equation y = 2x, we have:
LHS=0and RHS =0

Thus, the line y = 2x passes through the origin.
Hence, A=Ls
Puttingx=0iny—2x+2 =0, we get,y =2
Puttingy=0iny—2x+2=0,weget,x=1

So, x-intercept = 1 and y-intercept = -2

So, x-intercept is positive and y-intercept is negative.
Hence, B = L4

Puttingx=0in3x +2y =6, we get,y =3
Puttingy=01in3x +2y =6, we get, x =2

So, both x-intercept and y-intercept are positive.
Hence, C = L

The slope of the liney =2is 0.

So, the line y = 2 is parallel to x-axis.

Hence, D = L1
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EXERCISE. 14 (E)

Question 1:

Point P divides the line segment joining the points A (8, 0) and B (16, -8) in the ratio 3:5 Find
its co-ordinates of point P.
Also, find the equation of the line through P and parallel to 3x + 5y =7

Solution 1:
Using section formula, the co-ordinates of the point P are

[3x16+5x8 3xpﬁ)+5x0]

3+5 3+5
=(14-3)=(x, Y1)
3X+5y=7

:>y—_—><+Z
5 5

Slope of this line = %3

As the required line is parallel to the line 3x + 5y = 7,

Slope of the required line = Slope of the given line = =

Thus, the equation of the required line is
Y- y1=m(x-Xx1)

y+3:€§(x-ﬂ)

5y +15=-3x+33
3x+5y=18

Question 2:

The line segment joining the points A (3, -4) and B (-2, 1) is divided in the ratio 1 : 3 at point P
in it. Find the co-ordinates of P.

Also, find the equation of the line through P and perpendicular to the line 5x — 3y = 4.

Solution 2:
Using section formula, the co-ordinates of the point P are
{lx(—2)+3x3 1x1+3x(—4)J

1+3 ’ 1+3

(18

The equation of the given line is
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SX—-3y+4=0
Ly, 4
3 3

Slope of this line :%

Since, the required line is perpendicular to the given line,

-1 -3
I f th ired line= —=—
Slope of the required line 55
3

Thus, the equation of the required line is
y—yl=m(x—x1)

.
4 5 4

4y+11 _ 3(4x-7
4 5\ 4
20y +55=-12x+21

12x+20y+34=0
6x+10y+17=0

Question 3:

A line 5x + 3y + 15 = 0 meets y — axis at point P. Find the co-ordinates of points P. Find the

equation of a line through P and perpendicular to x — 3y + 4 = 0.
Solution 3:

Point P lies on y-axis, so putting x = 0 in the equation 5x + 3y + 15 =0, we get, y =-5

Thus, the co-ordinates of the point P are (0, -5).

X-3y+4=0 :>y=%x+g

Slope of this line = %

The required equation is perpendicular to given equation x - 3y + 4 =0.

= Slope of the required line = _Tl =-3
3

(%) =(0,-5)

Thus, the required equation of the line is

y-yl=m(x-x)
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y+5=-3(x-0)
3X+y+5=0

Question 4:

Find the value of K for which the lines kx — 5y + 4 = 0 and 5x — 2y + 5 = 0 are perpendicular to
each other.

Solution 4:
kx —5y+4=0
=5y=kx+4

:>y—5x+ﬂ
5 5

Slope of this line = ml:g

5x—=2y+5=0
=2y =5X+5

:>y—§x+E
2 2

Slope of this line=m, = g

Since, the lines are perpendicular, m, xm, = -1
k

= =X > =-1
5 2

=k=-2

Question 5:

A straight line passes through the points P (-1, 4) and Q (5, -2). It intersects the co-ordinate axes
at points A and B. M is the mid-point of the segment AB . Find:

15, -2)

(i) The equation of the line
(i) The co-ordinates of A and B.
(iii) The co-ordinates of M.
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Solution 5:
2-4_6_

(i) Slope of PQ= 5+1 6
Equation of the line PQ is given by

Y —y1=m(X—Xi)
y—4=-1(x+1)
y—-4=-x-1
X+y=3

(ii) For point A (on x-axis), y = 0.
Putting y = 0 in the equation of PQ, we get,
X=3
Thus, the co-ordinates of point A are (3, 0).
For point B (on y-axis), x = 0.
Putting x = 0 in the equation of PQ, we get,
y=3
Thus, the co-ordinates of point B are (0, 3).
(iii) M is the mid-point of AB.
So, the co-ordinates of point M are

3+0 0+3) (33
2 "2 2'2

Question 6:

(1, 5) and (-3, -1) are the co-ordinates of vertices A and C respectively of rhombus ABCD. Find

the equations of the diagonals AC and BD.
Solution 6:
A=(1,5)and C=(-3,-1)

We know that in a rhombus, diagonals bisect each other at right angle.

Let O be the point of intersection of the diagonals AC and BD.
Co-ordinates of O are

(5 , Ej = (_1, 2)

2 2

SIopeofACzﬂ:_—Gz§
-3-1 -4 2

For line AC:

Slope=m = % (x1, y1) = (1, 5)

Equation of the line AC is
Y —Y1=m(X—Xi)
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3

-5=— (x—-1
y 2( )
2y—10=3x-3
3X—-2y+7=0
For line BD:

-1 -2
Slope=m= —=—,

slope of AC 3

(le yl) = (_1! 2)

Equation of the line BD is
y—y1=m(X—Xi)

-2
—2=— (x+1
y 3( )

y—-6=-2x—-2
2x+3y=4

Question 7:

Show that A(3, 2), B (6, —2) and C (2, —5) can be the vertices of a square.

(1) Find the co-ordinates of its fourth vertex D, if ABCD is a square

(if) Without using the co-ordinates of vertex D, find the equation of side AD of the square and
also the equation of diagonal BD.

Solution 7:
Using distance formula, we have:

AB= \(6-3) +(-2-2)° =0+16 =5

BC = /(2-6)° +(-5+2)° =16+9 =5

Thus, AC =BC

Also, Slope of AB = ﬂ = _—4
6-3 3
-5+2 -3 3
2-6 -4 4
Slope of AB x Slope of BC =-1
Thus, AB L BC
Hence, A, B, C can be the vertices of a square.....

Slope of BC =

(i) Slope of AB = % Slope of CD

Equation of the line CD is
y=y=m(x—x,)
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:>y+5=?(x—2)
=3y+15=-4x+38

Slope of BC = [_SJFZJ 8.3

=— =— Slope of AD
2—-6 -4 4
Equation of the line AD is
Y=V, = m(X_Xl)
:>y—2=%(><—3)
=4y-8=3x-9

Now, D is the point of intersection of CD and AD.
(1) >16x+12y =-28

(2) > 9x-12y =3
Adding the above two equations we get,

25x =-25

=x=-1

S0, 4y =3x-1=-3-1=-4
>y=-1

Thus, the co-ordinates of point D are(—1, —1).

(if) The equation of line AD is found in part (i)
Itis3x—-4y=10r4y=3x-1

Slope of BD = —L+2 =i=_—1
-1-6 -7 7
The equation of diagonal BD is
Y=Y :m(x—xl)

= y+1:7(x +1)

=>7y+7=-x-1
= X+7y+8=0

Question 8:

A line through origin meets the line
x = 3y + 2 at right angles at point X. Find the co-ordinates of X.
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Solution 8:

The given line is
x=3y+2..02)
y=x-2

1 2

=—X——
Y 3 3

Slope of this line is %

The required line intersects the given line at right angle.

= Slope of the required line = _T =-3

3
The required line passes through (0, 0) = (X1, y1)
The equation of the required line is
y—yr=m(x-xi)
y-0=-3(x-0)
3X+y=0..(2
Point X is the intersection of the lines (1) and (2).
Using (1) in (2), we get,

9y+6+y=0
y_8_3
10 5

x:3y+2:_—9+2:1
5 5

Thus, the co-ordinates of the point X are (%%3)

Question 9:

A straight line passes through the point (3, 2) and the portion of this line, intercepted between

the positive axes, is bisected at this point. Find the equation of the line.

Solution 9:

h

Nz)

0 ,f_\\ X

4
Y
\
B

Let the line intersect the x-axis at point A (X, 0) and y-axis at point B (0, y).
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Since, P is the mid-point of AB, we have:
(X_JFOMJ ~(3,2)

2 2
Xy
X Yl-(32
2]-@2)
X=6,y=4
Thus, A = (6, 0) and B = (0, 4)
Slope of line AB= ~—0 _ 4 _ =2
0-6 -6 3

Let (X1, y1) = (6, 0)
The required equation of the line AB is given by

y—y1=m(X—Xi)
-2

—0=— (-6

y 3 (x—6)

3y=-2x+12
2X+ 3y =12

Question 10:

Find the equation of the line passing through the point of intersection of 7x + 6y = 71 and 5x —
8y = — 23; and perpendicular to the line 4x — 2y = 1
Solution 10:

7X +6y =71 = 28x +24 =284 ..(1)

5x —8y =—23 = 15x — 24y = 69 ...(2)

Adding (1) and (2), we get,

43x =215

X=5

From (2),8y =5x +23=25+23=48=y=6
Thus, the required line passes through the point (5, 6).
4x—-2y=1

2y =4x -1

1
=2X— —
Y 2
Slope of this line = 2
Slope of the required line = _?1
The required equation of the line is
y-y1=m(%,X,)
-1
—6=—(X-5
y > (x—5)
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2y—12=-x+5
X+2y=17

Question 11:

Find the equation of the line which is perpendicular to the line

line meets y-axis.
Solution 11:
The given line is
Xy 1

a b

:X:E—l

b a

=y=—X-Db
a

Slope of this line = E
a

—a

. . -1
Slope of the required line = 0y
a

Let the required line passes through the point P (0, y).

Putting x = 0 in the equation 2—% =1, we get,
0-Y=1

b
=y=-b

Thus, P = (0, —b) = (X1, y1)
The equation of the required line is
y—y1=m(x—Xi)

—a
+b= == (x-0
y b()

by + b? = — ax
ax+by+b?=0

o | X

o<

=1 at the point where this
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Question 12:

0O (0, 0), A (3,5) and B (-5, —3) are the vertices of triangle OAB. Find:
(i) the equation of median of triangle OAB through vertex O.
(ii) the equation of altitude of triangle OAB through vertex B.

Solution 12:

(i) Let the median through O meets AB at D. So, D is the mid-point of AB.
Co-ordinates of point D are

(3—5 5-3

2 "2 jz(_l’l)

1-0

Slope of OD = -1-0

(x1,y1) = (0, 0)
The equation of the median OD is

=1

y—y1=m(X—xi)
y—-0=-1(x-0)
X+y=0
(i) The altitude through vertex B is perpendicular to OA.
Slope of OA = ﬂ = §
3-0 3
_1_3
5 5

Slope of the required altitude 3
The equation of the required altitude through B is

y—y1=m(X—Xu)
y+a=2x+s)

5y+15=-3x—-15
3x+5y+30=0

Question 13:
Determine whether the line through points (-2, 3) and (4, 1) is perpendicular to the line
3Xx=y+1.
Does line 3x =y + 1 bisect the line segment joining the two given points?
Solution 13:
LetA=(-2,3)andB=(4,1)
Slope of AB=m1 = =3 2 -
4+2 6 3
Equation of line AB is

Y — Y1 = mi(X —X1)




Class X Chapter 14 — Equation of a line Maths

-1
—3=— (x+2
y 3()

3y—-9=-x-2
X+3y=7..02)

Slope of the given line 3x =y +1is3=m,.
somyxm, =-1
Hence, the line through points A and B is perpendicular to the given line.

Given lineis 3x =y +1...(2)

Solving (1) and (2), we get,
x=landy=2

So, the two lines intersect at point P = (1, 2).

The co-ordinates of the mid-point of AB are

—2+4 3+1
[ 2 ’szmzp

Hence, the line 3x =y + 1 bisects the line segment joining the points A and B.

Question 14:

Given a straight line x cos 30° + y sin 30° = 2. Determine the equation of the other line which
is parallel to it and passes through (4, 3).

Solution 14:
X €0s 30° +y sin 30° =2
= x£+y+£: 2

2 2

=X +y=4
=>y=—/3Xx+4
Slope of this line = —\/§

Slope of a line which is parallel to this given line = —3

Let (4,3) =(x, ;)
Thus, the equation of the required line is given by:

Y=y, = my (%, %)
y-3= -3 (x-4)
\/3_x+y:4\/§+3
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Question 15:

Find the value of k such that the line
(k-2)x+(k+3)y-5=0is:

(i) perpendicular to the line2x -y +7=0
(ii) parallel to it.

Solution 15:
(k=2)x+(k+3)y-5=0..(1)
(k+3)y=—(k—2)x+5

(Z—k) 5
y= X+
k+3 k+3

Slope of this line =m; = 2;k
k+3
()2x—-y+7=0
y=2x+7=0

Slope of this line =my =2

Line (1) is perpendicularto 2x -y +7=0
~mm,=-1

=(2%)@--1

=4-2k=-k-3
=k=7

(i) Line (1) is parallelto2x —y+7=0
Lmo=m,
jz;kzz
k+3
=2-k=2k+6

=3k=-4

:>k=—ﬂ
3

Question 16:

The vertices of a triangle ABC are A (0, 5), B (-1, —2) and C (11, 7). Write down the equation

of BC Find:
(i) the equation of line through A and perpendicular to BC.
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(ii) the co-ordinates of the point P, where the perpendicular through A, as obtained in (i), meets

BC.

Solution 16:

Slope of BC = T+2 :3:§
11+1 12 4

Equation of the line BC is given by
y-yr=m(X—x1)

3
+2=—(x+1
y 4( )

4y +8=3x+3
3x—4y=5...(1)

. i ) -1 -4
(i) Slope of line perpendicular to BC = 3 = ?

4
Required equation of the line through A (0, 5) and perpendicular to BC is

y—-yi=m (X—Xa)
—4

-5=— (x—-0

y 3 (x-0)

3y—15=—-4x
4x + 3y =15....(2)
(i) The required point will be the point of intersection of lines (1) and (2).
(1) =>9x-12y =15
(2) = 16x + 12y =60

Adding the above two equations, we get,
25x =75
X=3
S0,4y=3x—-5=9-5=4
y=1
Thus, the co-ordinates of the required point is (3, 1).

Question 17:

From the given figure, find:
(i) the co-ordinates of A, B and C.
(ii) the equation of the line through A and parallel to BC.
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Solution 17:
(()A=(2,3),B=(-1,2),C=(3,0)
0-2 2 1
i) Sl fBC= ——=——=—-=
(1) Slope o 3+1 4 2

Slope of required line which is parallel to BC = Slope of BC = —%

(X11 yl): (2,3)

The required equation of the line through A and parallel to BC is given by:

Yy —Yy1 =ml(X —X1)
1
-3=-=(x-2
y 2( )

2y —6=-xX+2
X+2y=8

Question 18:

P(3, 4), Q(7, -2) and R(-2, -1) are the vertices of triangle PQR. Write down the equation of the

median of the triangle through R.
Solution 18:

The median (say RX) through R will bisect the line PQ.

The co-ordinates of point X are

(ﬂ,ﬁj:(s,l)

2 2

Slope of RX = ﬂ=g:
5+2 7

(Xl! yl) = (_2’ _1)
The required equation of the median RX is given by:

y=-y=m (X_Xl)
y+1:§(x+2)

Ty+7=2x+4
7y =2x-3
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Question 19:

A(8, —6), B(—4, 2) and C(0, —10) are vertices of a triangle ABC. If P is the mid-point of AB and
Q is the mid-point of AC, use co-ordinate geometry to show that PQ is parallel to BC. Give a
special name to quadrilateral PBCQ.

Solution 19:
P is the mid-point of AB. So, the co-ordinate of point P are

oy

Q is the mid-point of AC. So, the co-ordinate of point Q are

(8+0’_6_10J:(4’_8)
2 2
-8+2 -6
Slope of PQ = =—=-3
P Q 4-2 2
Slope of BC = —10-2 = 12 =-3
0+4 4
Since, slope of PQ = Slope of BC,
~ PQIBC
Also, we have:
Slope of PB = 2-2_2
2+4 3
-8+10 1
Slope of QC = =—
peotQ 4-10 2

Thus, PB is not parallel to QC.
Hence, PBCQ is a trapezium.

Question 20:

A line AB meets the x-axis at point A and y-axis at point B. The point P(—4, —2) divides the line
segment AB internally such that AP : PB =1 : 2, Find:

(i) the co-ordinates of A and B

(ii) equation of line through P and perpendicular to AB.

Solution 20:

(i) Let the co-ordinates of point A (lying on x-axis) be (x, 0) and the co-ordinates of point B
(lying y-axis) be (0, y).

Given,P=(-4,-2)and AP:PB=1:2

Using section formula, we have:

(_4 _2)_ Ix0+2xX 1xy+2x0
’ 1+2 142




Class X Chapter 14 — Equation of a line Maths

= X=-6 y=-6

Thus, the co-ordinates of A and B are (-6, 0) and (0, -6).
—-6-0 -6
0+6 6

(ii) Slope of AB =

Slope of the required line perpendicular to AB = _—l =1

(X, y1) =(4.-2)

Required equation of the line passing through P and perpendicular to AB is given by
y=y,=m(x, )

y+2=1(x+4)

y+2=x+4

y=x+2

Question 21:

A line intersects x-axis at point (—2, 0) and cuts off an intercept of 3 units from the positive side
of y-axis. Find the equation of the line.

Solution 21:

The required line intersects x-axis at point A (=2, 0).

Also, y-intercept = 3

So, the line also passes through B (0, 3).

Slope of line AB = ﬂ :§ m
0+2 2
(X1! yl): (_2’ O)
Required equation of the line AB is given by
Y=Yy =m(x—x)
3

-0=—=(x+2

y > (x+2)

2y =3x+6
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Question 22:

Find the equation of a line passing through the point (2, 3) and having the x-intercept of 4 units.

Solution 22:

The required line passes through A (2, 3).
Also, x-intercept = 4
So, the required line passes through B (4, 0).
Slope of AB = E:_—3:m

4-2 2
(X11 yl): (4,0)
Required equation of the line AB is given by

y=Y,=m(x=x)
-3

-0=— (x—4

y > x=4)

2y =—-3x+12
3X+2y=12

Question 23:

The given figure (not drawn to scale) shows two straight lines AB and CD. If equation of the

line AB is:
Y =x + 1 and equation of line CD is:

y =+/3 x— 1. Write down the inclination of lines AB and CD; also, find the angle 6 between AB

and CD.

Solution 23:

Equation of the line ABisy=x+1
Slope of AB =1

Inclination of line AB = 45° (Since, tan 45° =1)
= /RPQ =4%

Equation of lineCD is y :\/5 x-1

Slope of CD = \/§

Inclination of line CD = 60 (Since, tan 60° = x/§)
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= /DQX =60°

.. ZDQP =180" -60° =120°
Using angle sum property in A PQR,
0=180"-45 -120° =15

Question 24:

Write down the equation of the line whose gradient is 3 and which passes through P. where P
divides the line segment joining A(-2, 6) and B(3, —4) in the ratio 2 : 3

Solution 24:

Given, P divides the line segment joining A (=2, 6) and B (3, —4) in the ratio 2: 3.

Co-ordinates of point P are

{2x3+3x(—2)2x(—4)+3x6]

2+3 ’ 2+3
_(6—6 —8+18j

5 5
:(0’2):(X1’y1)
Slope of the required line =m = g

The required equation of the line is given by
y—yi=m(X—xi)
3
—-2=—-(xx-0
y 2( )

2y —4 = 3x
2y=3x+4

Question 25:
The ordinate of a point lying on the line joining the points (6, 4) and (7, -5) is -23. Find the co-
ordinates of that point.

Solution 25:

Let A=(6,4)and B = (7, -5)

Slope of the line AB = -4 =-9
7-6

(%, %1)=(6,4)

The equation of the line AB is given by
y—yi=m(Xx—Xi)
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y—-4=-9(x-6)
y—4=-9x+54
9x +y=58...(1)

Now, given that the ordinate of the required point is -23.
Putting y = —23in (1), we get,

9x —23 =58

9x =81

X=9

Thus, the co-ordinates of the required point is (9, —23).

Question 26 :

Point A and B have Co-ordinates (7, —3) and (1, 9) respectively. Find:

(i) the slope of AB
(ii) the equation of perpendicular bisector of the line segment AB.
(iii) the value of ‘p’ of (-2, p) lies on it.

Solution 26:
Given points are A (7, —3) and B(1, 9).
() Slopeofag = Y2 Y1 _9+3_12_

X,—% 1-7 -6

(i) Slope of perpendicular bisector = _—; = %

Mid-point of AB = (77”,_3;9J = (4,3)

Equation of perpendicular bisector is:
1
-3=—=(x—4
y 5 (x—4)

2y—6=x-4

X—2y+2=0

(i) Point (-2, p) liesson x —2y + 2 = 0.
L =2-2p+2=0

=2p=0

=>p=0

Question 27:

A and B are two points on the x-axis and y-axis respectively. P (2, —3) is the mid point of AB

Find the
(i) co-ordinates of A and B
(ii) slope of line AB
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(iii) equation of line AB
Solution 27:
(i) Let the co-ordinates be A (x, 0) and B (0, y).

Mid-point of A and B is given by (XTwmij = (:XJ

:>§=2 and X=—3
2 2

—x=4and y=-6
.. A=(4,0) and B=(0,-6)

(i) Slope of line AB, m= Y2 Y1 _=6-0_3_,1
X, =X, 0-4 2 2
(ii1) Equation of line AB, using A (4, 0)
3

-0==(x-4
y-0=2(x-4)
2y =3x—12
Question 28:

The equation of a line is 3x + 4y - 7 = 0. Find:
(i) the slope of the line

(i1) the equation of a line perpendicular to the given line and passing through the intersection of

the linesx —y+2=0and3x+y-10=0
Solution 28:

X+4y—-7=0..(2)

4y = —3x + 7

ye B
4 4

(i) Slope of the line=m = _73

-1 4
(i) Slope of the line perpendicular to the given line = — = §

4

Solving the equations x -y +2=0and 3x +y-10=0,wegetx =2 and y = 4.

So, the point of intersection of the two given lines is (2, 4).
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Given that a line with slope % passes through point (2, 4).

Thus, the required equation of the line is
4
—4= —(x—-2
y 3 (x-2)

y—12=4x-8
A4x-3y+4=0

Question 29:
ABCD is a parallelogram where A(x, y), B (5, 8), C (4, 7) and D (2, -4). Find:
(i) co-ordinates of A.
(ii) equation of diagonal BD
Solution 29:
D(2,-4) c(4.7)

A(x,y) B(5.8)
In parallelogram ABCD, A (X, y), B(5, 8), C(4, 7) and D(2, -4).
The diagonals of the parallelogram bisect each other.
O is the point of intersection of AC and BD
Since O is the midpoint of BD, its coordinates will be

2+5 —4+8 7 4 7
_—, or| —,— |or| =,2
2 2 2 2 2
(i) Since O is the midpoint of AC also,
x+4_1

=>y+7=14
and =>y=14-7=7
Thus, Coordinates of A are (3,7)




Class X Chapter 14 — Equation of a line

Maths

(”) y_yl — X_Xl
Yo=Y XX

Y.y
:y_ylzﬁx(x_xl)
:>y+4=2t:x(x—2)

:y+4=%x(x—2)

= y+4=4(x-2)
=>Yy+4=4x-8
= 4x-y=12

Question 30:

Given equation of line Ly isy = 4.
(i) Write the slope of line L if L2 is the bisector of angle O.
(i1) write the co-ordinates of point P.
(iii) Find the equation of L
AY

LE‘
P
L, |
Ol
X i X
Ly’
Solution 30:

(i) Equationof lineL1isy =4
*+ L2 is the bisector of 2O

Y
A~ L,

L '/

1&g 7

=N
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. LPOX = 45°
Slope =tan 45’=1
Let coordinates of P be (X, y)

P lieson L1
(i)
~ Slope of Lo = Yo~ N
X, =X,
=40 _, 4
X-0 X
=X=4

=~ Coordinates of P are (4, 4)
(iii) Equation of L2 is

y-yi=m(X—xi)

=y-4=1(x-4)

=y-4=x-4

= X=y




