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Exercise 14A

Question 1.
Find, which of the following points lie on the line x — 2y + 5 = 0:
(i) (1, 3) (ii) (0, 5)

(iii) (-5, 0) (iv) (5, 5)

(v) (2, -1.5) (vi) (-2, -1.5)

Solution:
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The givenlineisx-2y+5=0.

(i} Substituting x = 1 and v = 3 in the given equation, we have:
LHS.=1-2=x3+5=1-6+5=6-6=0=RH.S5
Thus, the point (1, 3) lies on the given line.

(i) Substituting x = Dand v = 5 in the given equation, we have:
LH5.=0-2x5+5=-10+5=-5 = RLH.5.
Thus, the point (0, 5) does not lie on the given line.

[iii) Substituting x = -5 and v = 0 in the given equation, we have:
LHS5. =-5-2x0+5=-5-0+5=5-5=0=R.H5.
Thus, the point (-5, 0) lie on the given line.

{iv) Substituting x = % and v = & in the given equation, we have:
LHS5 =5-2x5+5=5-10+5=10-10=0=R.H.5
Thus, the point (5, 5) lies on the given line.

{v) Substituting x = 2 and v = - 1.5 in the given equation, we have:
LHS.=2-2=(-15]+5=2+3+5=10 = RH.S
Thus, the point (2, -1.5) does not lie on the given line.

[wi) Substituting x = -2 and v = - 1.5 in the given equation, we have:
LHS. =-2-2 x [-1.5)+5=-2+3+5=4 = RHS5.
Thus, the point (-2, -1.5) does not lie on the given line.

Question 2.

State, true or false:
(i) the line % + % = [ passes through the point (2, 3).
(ii) the line % + % = (0 passes through the point (4, -6).

(iii) the point (8, 7) lies on 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.
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Solution:

(i) The given lineis = + ¥ = 0
2 3

Substituting x =2 and v = 3 in the given equation,
LHS = 24+ X —14+1-2=RHS,
= 3

Thus, the given statement is false.
(i) The givenlineis = + ¥ — 0
= 3

Substituting x =4 and y = -6 in the given equation,
LHZ = iL+ f =Z-2=0=FRH%

= 3
Thus, the given statement is true.
(il LHS=y-7=7-7=0=RH.5
Thus, the point (8, 7) lies on the liney -7 =0.
The given statement is true.
(VI LHS. =x+3=-3+3=0=RHS
Thus, the point (-3, 0) liesonthe linex+ 3 =0,
The given statement is true.
[(v) The point (2, a) lies onthe line 2x - v = 3.
Lo2(2)-a=3
4-3=3
a=4-3=1
Thus, the given statement is false.

Question 3.

The line given by the equation 2x -

L=

Solution:

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

Substituting x = k and v = & in the given equation, we have:

)
H-==7

3
H-2=7
A =9

Q
k===45

=2
Question 4.

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

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.
w2y

The line = - = + 1 = 0 contains the point (m, 2m - 1); calculate the value of m.

Solution:
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2y

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

Puttingx=m.v=2m - 1, we have:

2m  dm-2

5 3

Srmn—-20m+ 10
15 -

9m - 20m+ 10=-15

-1im=-25

25 3

M=91 =11

0

-1

-1

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

Solution:

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

[%,¥J = (20

Substituting x = 2 and v = 0 in the given equation, we have:
LHS =3x-5y=3(2)-50)=6-0=64=RHS.

Hence, the line 3x - 5y = & 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:
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(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—5J=[a+2_1J
> 2 >

Substitutingx = a+2

andy =-11inthe given equation, we have:

W= 3x-2
S1-3x2*2 o
3:<~Sl+2=1

2
E|+2=g

3

a-2_o_=2-6_-4

3 3 3

{ii) 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+k _ 4—1+k
2 ' 2 2

Substitutingx=4andy = in the given equation, we have:

-l+k 15
2 6
-1+k 5
>z
-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.
(i) The line y = mx + 8 contains the point (-4, 4), calculate the value of m.
Solution:

(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
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-3a+12=0

(i) 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

Question 9.

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

Solution:

Given, the point P divides the join of (2, 1) and (-3, 6) inthe ratio 2: 3.
Co-ordinates of the point P are

[2x[—3j+3x2 2x6+3x1J

2+ 3 ! 2+ 3
-6+6 12+3
=[ 5 5 ]
eE

Substituting x = 0 and v = 3 in the given equation, we have:
LHS. =0-5(3)+15=-15+15=0=R.H.5
Hence, the point Pliesonthe line x-Sy + 15 =0,

Question 10.

The line segment joining the points (5, -4) and (2, 2) is divided by the point Q in the ratio 1: 2.
Does the line x — 2y = 0 contain Q?

Solution:
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Given, the line segment joining the points (5, -4) and (2, 2} is divided by the point O in the ratio 1: 2.
Co-ordinates of the point O are

[1x2+2x5 1x2+2x(—4jJ

142 1+2
2+ 10 2-8
=[ 3 Tj
-(4-2)

Substituting x = 4 and v = -2 in the given equation, we have:
LHS. =%-2v=4-2{-2)=4+4=8 = RH.5
Hence, the given line does not contain point Q.

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:

Consider the given equations:

4x+3y=1....(1)

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.
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(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:

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.
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Hence, the given lines are concurrent.

Exercise 14B

Question 1.

Find the slope of the line whose inclination is:
(i) 0 (i) 30°
(iii) 720 30 (iv) 46°

Solution:

(i) Slope=tan0®=0

(i) Slope = tan 30° = i

3

[iii) Slope =tan 72930’ = 3.1715
(iv} Slope = tan 447 = 1.0355

Question 2.

Find the inclination of the line whose slope is:
(i 0(ii) Jf=3
(iii) 0.7646 (iv) 1.0875

Solution:

(i} Slope=tan 8 =0

= a=0"

(i) Slope=tan g = ﬁ

= 8 =60°

[iii) Slope = tan 8 = 0.7646
= 8§ =37"24

[iv) Slope = tan B = 1.0875
= 8 =47°24

Question 3.
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Find the slope of the line passing through the following pairs of points:
(i) (-2,-3)and (1, 2)

(i) (-4, 0) and origin

(iii) (a, -b) and (b, -a)

Solution:

We know:
Yo Yy
RS S|

Slope =

(i} Slope =

(i) Slope =

(iii) Slope =

Question 4.
Find the slope of the line parallel to AB if:
(iYA=(-2,4)and B = (0, 6)

(i) A= (0, -3) and B = (-2, 5)

Solution:
(i) Slope of AR = 6-4_2_ 1
o+2 2
Slope of the line parallel to AB = Slopeof AR =1
(i) Slope of AB= 25 _ S _ _4
-2-0 -2

Slope of the line parallel to AR = Slope of AR =-4

Question 5.
Find the slope of the line perpendicular to AB if:
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()A=(0,-5)and B = (-2, 4)

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

Solution:
(i) Slopeof AB= _FT2 _ ~9
-2-0 2
1 i
Slope of the line perpendicular to AB = m = %__'J T g
i) Slope of AB = =2+2 _ % __
-1-2 -4
-1

Slope of the line perpendicularto AB= ———————— =1
: pere Slope of AB

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:

—
I
|
L

I
I
—

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

=]

|
Loy
]
W
Lo
W Y

Slope of the line passing through (-1, 5} and (4, 3) =

—
v ‘

I~

+

Since, the lines are parallel.
a-5

S g—

5
a-5==.
a=10

Question 7.

The line passing through (-4, -2) and (2, -3) is perpendicular to the line passing through (a, 5)
and (2, -1). Find a.

Solution:
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Clope of the line passing through (-4, -2} and (2, -3) = —3+2 = __1
2+ 4 &
. . -1-5 -&
Slope of the line passing through {a, 5) and (2, -1) = =
2-a 2-a
Since, the lines are perpendicular.
-1 B -1
s -6
2-a
-1 2-a
= =
Z-—a=-1
a=23
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.

Solution:

The given points are & (4, -2), B (-4, 4) and C (10, &).
4+2 6 _ -3

Slope of AB= ey aara
6—4 2 1

Slope of BC= 1054 = ¥ =?
b+2 8 4

Slope of AC= 10—24 =€=€

It can be seen that: )

Slope of AE= Slope of AC

Hence, AB | AC.

Thus, the given points are the vertices of a right-angled triangle.

Question 9.
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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:

The givenpointsare A(4,5),B (1, 2),C(4, 3)and D (7, &).

2-5 -3
Slope of AE= =4 = 3 =1

6—-3 3
Slope GfC[J:ﬁ:?:l
Since, slope of AB = slope of CD
Therefore AB || CD
Slope of EC=%=%

5-6 -1 1
Slope of DA = 1= = 3 =?

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

Hence, ABCD is a parallelogram

Question 10.

(-2, 4), (4, 8), (10, 7) and (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:
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Let the given points be A (-2, 4),B (4,8), C{10, 7} and D (11, -5).
Let B Q, Rand 5 be the mid-points of AR, BC, CD and DA respectively.

Co-ordinates of P are

[—2+ 4; 4+ 8} _ {L 6]
2 2

Co-ordinates of Q are
d4 10 247 _{7 15
2 'z =
Co-ordinates of R are
10+11 7-5 B 21 i
2 'z 2

Co-ordinates of Sare

11-2 -5+ 4 (9 -1
> 2 22

15 . 15-12
2 2 3 1
Slope of PQ=———=————="15=",
-1, 12
2 2 -3 1
Glope of RS =T T Te o1 T —12 4
2 "2 2
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Since, slope of PQ = Slope of RS, PQ || RS.

l_15 2—15%
_ 2 2 _ —13
Hmmof@ﬂ—_gl_?——21_14 >
2 2
6+% 122+1 13 13
Slope of 5P= 1_51 = 5_5 = — = -
2 2

Since, slope of QR = Slope of SF.QR || SP.

Hence, PQRS is a parallelogram.

Question 11.

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

Solution:

The points P, Q, R will be collinear if slope of PQ and QR is the same.

c+a—-b-rc a—>b

Y = = =—1
ope of PQ b—a b—a
a+b—-—c—a b—-r

Y] E= = =—-1
ope of Q 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%f .
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Solution:

Let A=(x 2)and B =(8,-11)

Slope of AB = “11-2

2-x
_811—_><2 = _—43 (Given)
12 3

S-x 4

52=24-3x

3x = 24-52=-28
-28

W=
3

Question 13.

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

A
Y =
B
O > x>
Solution:
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We know that the slope of any line parallel to x-axis is Q.

Therefore, slopeof AE =0

Since, ABC iz an equilateral triangle, LA =60"

Slope of AC =tan &60° =“‘f§

Slope of BC =-tan 60° = -ﬁ

Question 14.

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

(i} the slope of the diagonal AC,

(i) the slope of the diagonal BD.

A
y

D G

A B
= 5 K)

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

AsCD || BC, slopeof CD =Slopeof AR =0

1 -1 .
_ — - — = not defined
Slope of AB O Mot aefine

1 -1 ,
— = — =not defined
Slope of 4B O Mot aefine

AsBC | AB,slopeofBC=

AsAD | AB, slopeofAD = -

(i) The diagonal AC makes an angle of 45° with the positive direction of x axis.
L Slope of AC = tan4t® =1

(ii) The diagonal BC makes an angle of -45” with the positive direction of x axis.
o Slope of BC = tani{-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:
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Given, A (5,4), B (-3,-2) and C (1, -8) are the vertices of a triangle ABC.

i) Slopeofap- —2-4_6_3
3.5

—4

-1 -1
Slope of the altitude of AB= Slope of AB 3 3
a

(i1} Since, D is the mid-point of BC.

Co-ordinates of point D are
-32+1 -2-8

[ 2 T2 ]={_L_5}

Slope of AD = _‘?__4= B3

-2-4 -12
(iii) SlopeofAC=_"____ = "= -3
1-5

Slope of line parallel to AC = Slope of AC =3
Question 16.

The slope of the side BC of arectangle ABCD is % . Find:

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

Solution:

(i} Since, BC is perpendicular to AB,

-1 _-l_-3
Slopeof AB= Glgpe of BC 2 2
3

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

Question 17.
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Find the slope and the inclination of the line AB if:
(fA=(-3,-2)and B=(1,2)
(ii)A=(0,-/3)and B =(3,0)

(iii)A=(-1,2 ﬁ Jand B =(-2, ﬁ]l
Solution:

IMA=(-3,-2)andB=(1.2)

Slopeof AB= 242 _ % _ | _ tane
1+3 4

Inclination of line AB = 8 =45°

(i) A= (0, —f3) and B = (3,0)
Slopeofap= 043 _ 3 _ 1

3-0 3

Inclination of line ABE = g = 30°

= fang

)

[fii) &= [-1_.2@}&1:1 B=(-2 ﬁ]
SopeofAB=¥3= 23 _ 3 _ = o0
-Z2+1 -1

Inclination of line AE = & = &0°

Question 18.
The points (-3, 2), (2, -1) and (a, 4) are collinear. Find a.

Solution:
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Given, points A (-3, 2).B (2.-1) and C (3, 4} are collinear.
- Slope of AB =Slope of BC

-1-2 B 441

2+3 a-2

-3 B S

5 a-2

-ZJa+ 6 =25

-Ja=25-6=19

-19 1

=" =-5=2

3 3

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

Solution:

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
N A [ |
M +7=4-H
K = -3
ko1

3
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:
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i)
10
C (4, 10)

g

8

7 B(4,7)

(5]

5

4

3

2

%A,
< 1.2 4 >
J 3 - - 7

From the graph, clearly, AC has steeper slope.
Slopeof AB=__— = g =2

SlopeofAC=""_" = E =3
4 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:
()P(2,4),Q(3,6),R(8,1)and S(10,k)

(ii)P(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:
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Since, PQ || RS,
Slope of PQ = Slope of RS

\ &- 4
(i} SlopeofPQ="__=2
a-2

Slope of RS = k-1 =k‘1
10-8 2
k-1

]

=2
k-1<=4
k

I
N o+

11+1=£=3

-3
k+1=k+1
1+ =2

(i) Slope of PO =

|

Slope of RS =

Ck+1
2
k+1=6
k =5

—

L3

11+1 12

£-5 1
z
5=k +4‘k=k2+4{

(i) Slope of PQ = =12

Slope of R

S12=kF 4 4k
k?+ 4 -12=0
(lkL+e)k-21=0
k =-6and 2
Exercise 14C
Question 1.
Find the equation of a line whose:
y-intercept = 2 and slope = 3.

Solution:
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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.

Question 2.

Find the equation of a line whose:
y-intercept = -1 and inclination = 45°.

Solution:

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

Substituting the values of ¢ and m in the equation v = mx + c, we get,
v =x- 1, which is the reguired equation.

Question 3.

Find the equation of the line whose slope is ; and which passes through (-3, 4).

Solution:

Given, slope= —
3

The equation passes through (-3, 4) = (1. v1)
Substituting the values iny - yq = mix - xq), we get,

-4
y-d= __(x+3)
3
Jy-12=-4x-12
4w + 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.
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Solution:

Slope of the line = tan 60° = {3

The line passes through the point (5, 4) = {(x1.v41)
Substituting the values in v - yvq = mix - x4), we get,

y-4=f3(x-5)
y-4= 3x-53

Y= 3x+4-5 ﬁ, which is the required equation.

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

Solution:

(i} Let {0, 1) = (x1, ya) and (1, 2) = (xz, y2)
2-1

© Slope of the line =

The required equation of the line is given by:
¥ -1 =mix-xq)

v-1=1x-0}

y-l=x

y=x+1

(if) Let (-1, -4) = (x1. y1) and (3, 0} = (x2. v2)

~ Slope of the line = Ord_4a_
+1 4

The required equation of the line is given by:
Y-yq=mx-xq)

y+4=1x+1)

y+4=x+1

Y=x-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;
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(ii) the equation of PQ;
(iii) the co-ordinates of the point where PQ intersects the x-axis.

Solution:

Given, co-ordinates of two points P and Q are (2, &) and (-3, 5) respectively.
(i) GradientofpQ= 2~ ° 71 _1
-3-2 -5 k&

(i) The equation of the line PQ is given by:
Y -yq=mix-xq)

1
v-fb= "(x-2)

5

Syv-30=x-2

Ly=x+28

(i} Let the line PO intersects the x-axis at point A (=, 0).

Putting v = 0in the equation of the line PQ, we get,

O=x+28

w=-28

Thus, the co-ordinates of the point where PQ intersects the x-axis are A {-28, Q).

Question 7.

The co-ordinates of two points A and B are (-3, 4) and (2, -1). Find:

(i) the equation of AB;

(i) the co-ordinates of the point where the line AB intersects the y-axis.

Solution:
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(i} Given, co-ordinates of two points A and B are (-3, 4) and (2, -1).
-1-4 -5

2+ 3 5
The equation of the line AB is given by:

¥-yq=mx-xq)

Slope =

y+1=-1x-2)
y+1=-x+2
+y=1

(i) Let the line AR intersects the v-axis at point (O, y).

Putting x = 0 in the equation of the line, we get,

O+vy=1

y=1

Thus, the co-ordinates of the point where the line AR intersects the v-axis are (0, 1).

Question 8.

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

M 4
B
P(3,4)
< A/ i X
L
R cd

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

andCa reer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

€IndCareer

Slope of line AB =tan45°=1

The ling AB passes through P (3, 4). So, the equation of the line AB is given by:
Y- y1=m(x-xq)

y-4=10x-3)

y-4=x-3

y=x+1

Slope of line CD = tan 60%= f3

The line CD passes through P {3, 4). 5o, the equation of the line CD is given by:

Y-y =mx-xq)
y-4= 3 (x-3)
y-4=[3x-3.f3
y=J3x+4-3.f3
Question 9.

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

Solution:

The vertices of AABC are A3 5), B(7, 8)and O1,- 10,

Cocordinates of the mid-point D of BC = {xl i XE, Vit yz]

2 2
_ 7+ 1}8+(—1D:I
S
S

Va-ys_ -1-5 -6
e =y  4-3 1
Mow, the equation of medianis given by
Y=y = M{X =Xy )

=y -5=-6(x-3)

= y-5=-60x+18

= 0x+y =23

Slope of AD = =-5

Question 10.
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The following figure shows a parallelogram ABCD whose side AB is parallel to the x-axis, .~ A = 60° and vertex C = (7, 5). Find the
equations of BC and CD.

Vi
f

Cc(7,5)

Solution:

Since, ABCD is a parallelogram,

Sh+ 2B =180

2 B=180°-40°=120"

Slope of BC = tan 120° = tan (0% + 30%) = cot30° = f3
Equation of the line BC is given by:

Y-y =mix-xq)

y-5=f3(x-7)

y-5=3x-7.43

y=J3r+5-7.f3

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

Y -¥1=mix-x)

v-5=00x-7)

y=>5

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:
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The given equations are:
X+ 2y=7..01)
x-y=4_.02)

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

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

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

1-0 1
Sl the line=——=—
ope of the line =_0 C

Reguired equation of the line is given by:

V_Vlzm[x_xl]
1

-0=—[x-0
ad 5[% )
=5y=x
=x—5y=10
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:
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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+D 3+1J
> 2

(-12)

= Slopeof AD = £ = __5 =1
-1-4 -5
The equation of the median AD is given by:

Y-y =mix-xq)

y-2=1@x+1)
y-2=x+1
y=x+23
The slope of the line which is parallel to line AC will be equal to the slope of AC.
Slope of AC = i = f = E
o-4 -4 2

The equation of the line which is parallel to AC and passes through B is given by:
y-3= E (x+2)
=

2y-6=3x+4
Zy=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.

Solution:

Slope of BC = M: j = -1
= 4

-1
=1
Slope of BC
The eqguation of the line through A and perpendicular to BC is given by:
¥ -y =m{x-xq)
yv-3=1[x-0)
¥-3=x
Yy=x+3

Slope of line perpendicular to BC =

Question 14.
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Find the equation of the perpendicular dropped from the point (-1, 2) onto the line joining the
points (1, 4) and (2, 3).

Solution:

Let A=(1,4),B=(2,3),andC=(-1,2).
Slope of AB = 3__4 =-1
Z-1

-1 1
Slope of 4B
The equation of the perpendicular drawn through C onto AB is given by:
Y -y1=mx-xq}
y-2=1(x+1)
y-2=x+1
y=x+23

Slope of equation perpendicular to AB =

Question 15.

Find the equation of the line, whose:
(i) x-intercept = 5 and y-intercept = 3
(ii) x-intercept = -4 and y-intercept = 6
(iii) x-intercept = -8 and y-intercept = -4

Solution:
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(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 (x4, 1) = (5.0) and (xz,v3) = (0, 3)

3-0 -3
Slope=—"_~-= _—

o-5 5
The required equation is:
Y- ¥ = mix-xq)
v-0= __3 (x-5)
5
Gy=-3x+15
Jx+ Ly =15

(i) When x-intercept = -4. corresponding point on x-axis is (-4, O}
Whenvy-intercept = &, corresponding point on y-axis is (0, &).
Let (x4, ¥1) = (-4.0) and (xz. y2) = (0, 6)

The required equation is:
y-y1=mlx-xq)

y-0= E[x+4}
2
2y=3x+12

(iii) When x-intercept = -8, corresponding point on x-axis is (-8, 0)
Whenv-intercept = -4, corresponding point on y-axis is (0, -4).
Let (x4, 1) = (-8,0) and (x3, y2) = (0,-4)

-4-0 B -4 _ -1

Slope =
O+ 2 = =

The required equation is:
Y =¥ = mx-xq)

-1
y-0=__ (x+8)
2

2y=-x-8
K+ 2y+8=0

Question 16.
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Find the equation of the line whose slope is %5 and x-intercept is 6.

Solution:

Since, x-intercept is &, so the corresponding point on x-axis is (6, 0).
-5
Slope=m= =
&
Required equation of the line is given by:
y-yq=mx-xq)
y-0= __5 (- 4)
&

&y =-5x+ 30
Ew+ &y =30

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

Solution:

Since, x-intercept is 5, so the corresponding point on x-axis is (5, 0).
The line also passes through (-3, 2).
- Slopeoftheline= =~ 9 _ 2 _ -1
-3-5 -8 4
Required eguation of the line is given by:
Y- ¥q = mx-xq)

1
y-0=_=(x-5]
4

dy=-x+5
X+4y=5

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

Solution:
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Since, yv-intercept = 5, so the corresponding point on v-axis is (0, 5).
The line passes through (1, 3).
- Slope of theline= >—= - 72 _ _>
1-0 1
Required equation of the line is given by:
Y -yq=mix-xq)
y-5=-2(x-0)}
v-5=-2%
2w+y=5

Question 19.

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

Solution:

Let AR and CD be two equally inclined lines.
For line AB:
Slope=m=tan45°=1
(4, v4) = (-2,0)

Equation of the line AB is:
Y- Y1 =m-xq)
y-0=1x+2)

y=x+2

For line CD:

Slope = m=tan (-45%) =-1
(%1, ¥1) = (-2,0)

Equation of the line CD is:
¥-yq=mx-xq)
y-0=-1{x+2)

y=-%x-2

w+y+2=0

Question 20.
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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.

Solution:
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(i)

H'I.'he equation of the y-axis is x=0

Given that the required line through P{E, 30
intersects the y-axis at Q and the angle

of inclination is 45°,

Therefore slope of the line POQ=tan45* =1,

(if)

nThe equation of a line passing through the point
A%y, v ) with slope 'm'is

Y= ¥y o= mE =)

Therefore the equation of the line passing
through the point P{5, 3} with slope 1 is

¥y -3 =1x[x-5)

=y-3d3=8-5

=uH-y=2

(i)

]:rum subpart {iiy, the equation of the line PQ
is®-y=2

Given that the line intersects with the y-axis, x=10
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, - 20

Question 21.

Write down the equation of the line whose gradient is %2 and which passes through point P, where P divides the line segment joining

Al4,-8) and B (12, 0) in the ratio 3: 1.

Solution:
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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 3xD+1x(—8)J

3+1 ! 3+1
J6+ 4 -8
=[ 4 ’EJ
={1D,—2]

Slope=m= %2 (Given)

Thus, the required equation of the line is
Y- ¥q=mix-xq)

=
v+2=_"[x-10)
5

Sy+10=-2%+ 20
2x+ Ly =10

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:
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(i} Co-ordinates of the centroid of triangle ABC are

[1+3+? 4+2+5J

3 3

(2.4

'3

(M SlopeofAB= " - _— - -1
3

Slope of the line parallel to AB = Slope of AB =-1
Thus, the required equation of the line is
¥ -¥q = mix-xq)

3 3

Sy-11=-3x+11
T+ 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:

Given, AP:CP=2:3

o Co-ordinates of P are

[2x[—3)+3x? 2x4+3x[—1jj
2+ 3 ! 2+ 3

_[—6+21 8—3}

- 5 ' 5

=[E 5]
5’5

- (3,1)

Slope of BP = E =0
a3-4
Required equation of the line passing through points B and Pis
Y- y1=mix-xq)
y-1=00x-3
y=1
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Exercise 14D

Question 1.

Find the slope and y-intercept of the line:
(hy=4

(i)ax—by =0

(i) 3x—4y =5

Solution:

([jy=4

Comparing this equation with v = mx + c, we have:
Slope=m=0

y-intercept=c=4

=]
b
Comparing this equation with v = mx + ¢, we have:

=]
Slope=m= 2
b

[iMax-by=0=by=ax = v= "%

y-intercept=c=0

3 5
[l 3x-dy=C= Ay =Fx-E=y="w-=
y ¥=2%" 7

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

3
Slope=m= 2=
4

y-intercept=c= - E

Question 2.
The equation of a line x —y = 4. Find its slope and y-intercept. Also, find its inclination.

Solution:
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Givenequationofalineisx-y=4

=S y=x-4

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

y-intercept=c=-4

Let the inclination be 8.

Slope=1=tan 8 =tan 45"
L A= 45

Question 3.

(i) Is the line 3x + 4y + 7 = 0 perpendicular to the line 28x — 21y + 50 = 07?
(i) Is the line x — 3y = 4 perpendicular to the line 3x -y =77

(iii) Is the line 3x + 2y = 5 parallel to the line x + 2y = 1?

(iv) Determine x so that the slope of the line through (1, 4) and (x, 2) is 2.

Solution:
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() 3x+4y+7=0
= dy = -3x-7
3. 7

=W = — — = —
! 4 4

Slope of this line = __3

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

:‘Hg=§><+E
21 21
:}'l:l,l'=ﬂ- +E
3 21

Slope of this line = g

Since, product of slopes of the two lines = -1, the lines are perpendicular to each other.
(Mx-Fy=4
Jy=x-4
y=ix-2
3 3

Slope of this line = l

Jx-y=7

y=3x-7

Slope of this line=23

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

5o, the lines are not perpendicular to each other.

(iii) 3x+2y=5

2y=-3u+5

Y= _3><+ >
= =

Slope of this line = ;

w+2y=1

dy=-w+1

W= _1><+ 1
= =

Slope of this line = 31
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Product of slopes of the two lines =3 = -1
S0, the lines are not perpendicular to each other.
(iv) Given, the slope of the line through (1, 4) and (x, 2) is 2.
e
w—1
— =2
%=1
-1 -1
w-1
-1=-x-1
¥ =10

Question 4.

Find the slope of the line which is parallel to:

i) x+2y+3=0(i) 2-¥_1-0
v > 3

Solution:
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Question 5.

Find the slope of the line which is perpendicular to:
x-Yi3_0i)2-2y=4
2" 3

Solution:

Mx-Y43-0
>

Yo x+3
2
YW=2W+ 60
Slope of this line=2
~1 -1
Slope of the given line 2

Slope of the line which is perpendicular to the given line =
vy

[l Z-2vw=4d

L 3 i

2y =

Slope of this line = L
&

|
—

-1
Slope of the line which is perpendicular to the givenline = Slope of this line -

GH||—L|

Question 6.

(i) Lines 2x — by + 3 = 0 and ax + 3y = 2 are parallel to each other. Find the relation connecting
a and b.

(ii) Lines mx + 3y + 7 = 0 and 5x — ny — 3 = 0 are perpendicular to each other. Find the relation
connecting m and n.

Solution:
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[ 2x-by+3=0
by=2x+3

2 3
Y= —¥+ —

b b
. =2
Slope of this line = E

ax+Iv=2

Jy=-ax+2

Y= _a><+ 2
3 3

Slope of this line = %ﬁ

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

‘b 3
ab=-6
[[(fmx+3y+7=0
Jy=-mx-7
_-m 7

Y= — %=
3 3

Slope of this line = —_

Bw-ny-3=0
my =5x-3
5 3
W= W —
M !

Slope of this line = 2
ul

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

[EEx

Question 7.

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

Solution:
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2x-y+5=0
v=2x+5

Slope of this line=2
px+3y=4
Jy=-px+4

P, 4

¥ 3><+3

Slope of this line = g
Since, the lines are perpendicular to each other, the product of the slopes is - 1.

{2][?} -1
2y
3

p:

] WY

Question 8.

The equation of a line AB is 2x — 2y + 3 = 0.

(i) Find the slope of the line AB.

(i) Calculate the angle that the line AB makes with the positive direction of the x-axis.

Solution:

()2 -2v+3=0
2y=2u+3
y=x+ §

Slope of theline AB=1
(i) Required angle= 8

Slope =tang =1 =tan 45"
g =457

Question 9.

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

Question 10.
If the lines y = 3x + 7 and 2y + px = 3 are perpendicular to each other, find the value of p.

Solution:
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Question 11.
The line through A(-2,3) and B(4,b) is perpendicular to the line 2x — 4y =5. Find the value of b.

Solution:
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The slope of the line passing through two
given points Ak, vy) and B ko, vo) is
Yo =¥y

Slope of AB=
M, = M

27"
The slape 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

Slope of AB=

= Equation is 4y=2x - &
= Equation is y= % (2x - E)

. . %= 5
= Equation 15 y= — - —
: Y 2 4
Comparing this equation with the general equation,
1
y=mux+c, we have sz

Since the given line and AB are perpendicular
to each other, the product of their slopes is -1

:[b—B]xl=_l
& 2

=h-3=-12
=h=3-12
= h=-9

Question 12.
Find the equation of the line through (-5, 7) and parallel to:
(i) x-axis (ii) y-axis

Solution:
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Question 13.
(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:
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Question 14.
Find the equation of the line passing through (-2, 1) and perpendicular to 4x + 5y = 6.

Solution:
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dx+5y=156
Sy=-4x+6
-4 6

y= x4 =
5 7%

Slope of this line = ;

The required line is perpendicular to the line 4x 4+ Sy = &,
-1 _
Slope of the given line

—

a0

- Slope of the required line =

ol 4|

The required equation of the line is given by
Y -yq=mlx-xq)

5
y-1="(x+2)
4

4y -4=5x+10
Sx-dy + 14 =0

Question 15.

Find the equation of the perpendicular bisector of the line segment obtained on joining the
points (6, -3) and (0, 3).

Solution:

Question 16.
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In the following diagram, write down:
(i) the co-ordinates of the points A, B and C.

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

A
4 -
:L“
EL \
B =
1-\
N>
& -3 2 =1 1 F 4 4
Solution:
Question 17.

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

Solution:
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Question 18.

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

Solution:
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Question 19.

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.

(i) the altitude of the triangle through B.

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

Solution:
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Question 20.

(i) Write down the equation of the line AB, through (3, 2) and perpendicular to the line 2y = 3x +
5.

(il) 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:
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Question 21.
The line 4x — 3y + 12 = 0 meets the 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:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

€IndCareer

Question 22.

The point P is the foot of perpendicular from A (-5, 7) to the line whose equation is 2x — 3y + 18
= 0. Determine:

(i) the equation of the line AP
(ii) the co-ordinates of P

Solution:
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Question 23.
The points A, B and C are (4, 0), (2, 2) and (0, 6) respectively. Find the equations of AB and BC.
If AB cuts the y-axis at P and BC cuts the x-axis at Q, find the co-ordinates of P and Q.

Solution:
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Question 24.
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Solution:

Question 25.
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Find the value of a for which the points A(a, 3), B(2, 1) and C(5, a) are collinear. Hence, find the
equation of the line.

Solution:

Exercise 14E

Question 1.
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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:

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

Sxle+5x8 3x(-8)+5x0
3+5 3+5

= [15,-3) = (x4

Jx+Gy=7
=>y=_—3><+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 = %3

Thus, the equation of the required line is
Y- ¥q = mix-xq)

-3
y+3=_"(x-11)
5

By+15=-3x+ 33
Jx+5Ly=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 = 0.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

€IindCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

@IndCareer

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

andCa reer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

@IndCareer

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

andCa reer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

@IndCareer

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:

(i) the equation of the line.

(ii) the co-ordinates of A and B.

(iii) the co-ordinates of M.

b

P(—JN

- M

Q(5,-2)
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Using distance formum we have:

AB=y/(6-3) =J9+16=5
BC=J2—5 —5+22 ={16+9 =5
Thus, AC=BC
-2-2 —4
Also, 5l AB= =
50, Slope of c_3 5
_ —5+2 -3 _3
Slope of BC = S ") 1
Slope of AB = Slope of BC= -1
Thus, AB 1L BC
Hence, A, B, C can be the vertices of a square..
(i) Slope of AB= _52—_32 = =Slope of CD
Equation of the line CD is
F—Vlzm[;'*'_xl]
+5=——(x-2
=y 3 (x —2]
=3y+15=-4x+8
=4dx+3y=-7...01)
_ —5+2 -3 _ 3 _
Slope of BC = S ") 1 Slope of AD

Equation of the line AD is
F—V1=m[?‘*’_3"1]

="V—2=%[%’—3]

=4y-8=3x—-9
=3x—4dy=1...(2)
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The given lineis

x=3y+2..(1)

Jy=x-2
12
r|gXT g

1
Slope of this line is ?

The required line intersects the given line at right angle.

-1
. Slope of the required line = 1 = =3

3
The required line passes through (0, Q) = (x1,v1)
The equation of the required line is
-yl =mix-x1)
y-0=-3x-0)
3x+y=0..02)

Point Xis the intersection of the lines (1) and {2).
Using (1) in (2], we get,
Fy+6+y=0
y= -6 -3
10 5

Cx=3y+2-242-
5

LAl —

1 -3
Thu5,theca—nrdinatESthhepoint}{are(gs 5 ]
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Question 3.

Aline 5x + 3y + 15 = 0 meets y-axis at point P. Find the co-ordinates of point P. Find the
equation of a line through P and perpendicular to x — 3y + 4 = 0.

Solution:
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:
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Question 5.
Solution:
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:

Question 7.

Show that A (3, 2), B (6, -2) and C (2, -5) can be the vertices of a square.
(i) Find the co-ordinates of its fourth vertex D, if ABCD is a square.

(i) 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:
Question 8.

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

Solution:
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:
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:
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Tx+b6y=71 = 28x+24=284..101)
Sw-8y=-23 = 15x- 24y =-69 ...[2)
Adding (1) and (2), we get,

43x =215

®x=5

From (2),8y =5x+23=25+23=48 = vy=4
Thus, the reqguired line passes through the point (5, 8).

y-2v=1
2y=4x-1
Y= 2}:-1
=
Slope of this line=2
Slope of the required line = __1

The required equation of the line is
v-v1l=mix-x1)

-1
y-6=__(x-5)

2
2y-12=-x+5
W+ 2y=17

Question 11.

Solution:
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Question 12.

O (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:
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Question 13.

Determine whether the line through points (-2, 3) and (4, 1) is perpendicular to the line 3x =y +
1.

Does the line 3x =y + 1 bisect the line segment joining the two given points?

Solution:
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letA=(-2,3)andB=(4,1)
Slopeof AB=m1= 1-3_-2_-1

g4 2 & 3
Equation of line AB is
v-v1=ml{x-x1)

-1
v-3= __(x+2)
3
Jy-9=-x-2
x+3y=7.[1)

Slope of the given line 3x=y+ 1is3=m2.
ml X mz = _1
Hence, the line through points A and B is perpendicular to the given line.

Givenlineis 3x=y+1..02)

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+ 4F3+ 1]= {Lz]:p
= =

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

Question 14.

Solution:
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Question 15.

Find the value of k such that the line (k—2)x + (k+ 3)y—-5=0s:
(i) perpendicular to the line 2x -y + 7 =0

(i) parallel to it.

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

=[2_k]><+ 5
Y k+ 3 k+3

Slope of this line=mq = 2-k

k + 3
(i 2x-y+7=0
y=2x+7=0

Slope of this line=ma=2

Line (1) is perpendicularto 2x-v+ 7 =0
m1m2 = _1

~(F5)e-

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

(ii) Line (1) is parallel to 2% -y+ 7 =0

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.

(i) the co-ordinates of the point, where the perpendicular through A, as obtained in (i), meets
BC.

Solution:
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742 9 3

11+1 12 4
Equation of the line BC is given by
v-yl=ml{x-x1)

Slopeof BC =

3
y+2="(x+1)
4

dy+83=3x+3
Jx -4y =5..01)
-1 -4
(i) Slope of line perpendicular tocBC= "3~ =
q

Required equation of the line through A (0, 5) and perpendicular to BC s
v-y1l=mlx-x1)

-4
y-5=_(x-0)
3

3y-15=-4x
dx+3y=15..(2)

(ii) The required point will be the point of intersection of lines (1) and (2).

(1) = 9x-12y =15
[2) = 1éx+ 12y =60

Adding the above two equations, we get,
25x=75
X=23

50,4y=3x-5=%-5=4
y=1

Thus, the co-ordinates of the required pointis (3, 1).

Question 17.
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From the given figure, find:
(i) the co-ordinates of A, B and C.
(i) the equation of the line through A and parallel to BC.

Y

Solution:

NA=(2,3),B=(-1,2,C=(3,0)
(i) Slope of BC = 0-2_

=
S+1 4 =
Slope of required line which is parallel to BC = 5Slope of BC =— %

1

x1,v1)={2,3)
The required equation of the line through A and parallel to BC is given by:

v-v1=ml{x-x1)
1

¥-3=-_(x-2}
=

2y-b=-x+2
Xx+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.
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Solution:

The median (say RX) through R will bisect the line PQ.
The co-ordinates of point X are

{3+?}4— 2]= {5,1]

Z 2

Slopeof RX = 1+1 =E= T
S+2 7

x1,v1)=(-2,-1)

The required equation of the median RX is given by:
v-vl=ml{x-x1)

2
v+1=Z"(x+2)

7
Ty+7=2x+4
Ty=2u-13

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 of quadrilateral PBCQ.

Solution:
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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.
(i) the equation of line through P and perpendicular to AB.

Solution:
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(i} Let the co-ordinates of point A (lving on x-axis) be (%, 0) and the co-ordinates of point B (lving y-axis) be (0, v).
Given, P=(-4,-2) and AP: PE = 1.2
Using section formula, we have:

1x0+ 2xx 1xv+2xD]

-4-2)- ,
1+2 1+2

-4-2)- (5]

2% Y
=-4== -2==
3 3

= x=-6 Y =-6
Thus, the co-ordinates of A and B are (-6, 0) and (0, -&).

(i) Slope of AB= 2~ 9 _ 76 _ 4
O+6 &
Slope of the required line perpendicular to AB = __1 =1

x1,v1)={-4,-2)

Required equation of the line passing through P and perpendicular to AB is given by
v-y1l=mix-x1)

y+2=1(x+4)

y+2=x+4

y=x+2

Question 21.

Aline 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:

Question 22.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

€IndCareer


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

€IndCareer

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

Solution:

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 5 between AB and CD.

Y D
A

=
7\’
~
=

O,
L
-

Solution:
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Equationoftheline ABisy=x+1
SlopecfAB=1
Inclination of line AB = A5° (Since, tan450=1)

= SRPC) = 45°

Equationofline CDisy = J3x-1

Slopeof CD = 3

Inclination of line CD = 600 (Since, tan 600 = ﬁ ]
= SD0X = 60°

L LDQRP =180° - sl = 1200

Using angle sum property in A POR,

B=1802- 45° - 120" = 157

Question 24.

Write down the equation of the line whose gradient is g 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:

Given, P divides the line segment joining A (-2, &) and B (3, -4) in the ratio 2: 3.
Co-ordinates of point P are
{2x3+ Bx(-2) 2x(-4)+ 3><6J

2+ 3 ! 2+ 3

=[6—6 —8+18J

5 ' &
= (0,2} = (%1, 1)
Slope of the required line = m =§

The required equation of the line is given by
v -yl =mix-x1)

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

2y-4=73x%
2y=3u+4

Question 25.
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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:

LetA=(54)andB=(7,-5)

Slope of the line AB = '?5_'4 = -9

(%1, y1) = (6, 4)

The equation of the line AR is given by
y-y1=mx-xq)

y-4=-%(x-6)
y-4=-9x+54
x+y=>58..(1)

Mow, given that the ordinate of the required point is -23.
Puttingy =-23in (1), we get,

Px-23=58

Fx=2581

K=9

Thus, the co-ordinates of the required point is (9, -23).
Question 26.
Points A and B have coordinates (7, -3) and (1, 9) respectively. Find:
(i) the slope of AB.
(i) the equation of the perpendicular bisector of the line segment AB.
(iii) the value of ‘p’if (-2, p) lies on it.

Solution:
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Given points are A{7,-3) and B(1, 9).
Yo —‘:-"1_9+3_ 1z

(i) Slope of AB = = =__=_2
X — ¥y 1-7 -6
(i) Slope of perpendicular bisector = __é = %
741 349
Mid-point of AB = | 12, T2 2| (4,3
= =
.. Equation of perpendicular bisector is:
1
y-3= " (x-4)
<
2y-b=x-4
-2y+2=0
[iii) Point (-2, p) lies onx -2y + 2 =0
S-2-2p+2=0
= Z2p=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) coordinates of A and B

(ii) slope of line AB
(iii) equation of line AB.

Solution:
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(i} Let the co-ordinates be Alx, 0) and B(O, v).
N . X400 y40) [x vy
Mid- tofAandBisg by | —, ——|=|=: =
id-point of A and B is given y[ > > ] [2 >
- (2,_3)=[5,i]

22

= =2 and

| »<

= x=4dand y =—56

o A=(4,0)and B =(0,-6&)
¥o—yy1 _—6-0
He—xy O-—4
(iii) Equation of line AB, using A4, 0)

y—ng{ x— )

2y=3x-12

(i) Slope of line AB, m =

Question 28.
The equation of a line 3x + 4y — 7 = 0. Find:
(i) the slope of the line.

(i) the equation of a line perpendicular to the given line and passing through the intersection of
thelinesx—-y+2=0and3x+y—-10=0.

Solution:
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Ix+dy-7=0.01)

dy=-3x+7
Y= _—3 4+ z
2773
. . 3
(i} Slope of theline=m=-=
14
(i) Slope of the line perpendicular to the givenline= -5~ 3
4

Solving the equationsx-y+2=0and 3x+vy-10=0,wegstx=2andv=4.
5o, the point of intersection of the two given lines is (2, 4).

Given that a line with slope ; passes through point (2, 4).

Thus, the required equation of the line is
4

y-4=_(x-2)
3

Jy-12=4x-8
dy-Jy+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

(if) Equation of diagonal BD

Solution:
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D(2,-4) C(4,7)

A(x,y) B(5,8)
In parallelogram ABCD, Alx, v), 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

Z+5 -4+ 8 74 7
, o | =, =| o | =, 2
[ 2 e ] {2 2] [2 J

-
i

Since O is the midpoint of AC also,

XA AT ox-T-4-3
2 2
and V;?=2:>y+?=14:>y=14—?=?

Thus, coordinates of A are (3,7)
(if)

Equation of BD will be

VoY X - X

YWy XNz Xy

B _{Vz‘i"i] _
=y V1—mx|{x X4
=+ 4= itgx{X—E]

=>y+4=§x|[x—2]

=y +4=4{x -2
=y+4=4x -8
= dy -y =12
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Question 30.

Given equation of thelineLyisy=4.
(i)\Write the slope of the line L, if L5 is the bisector of angle O

(ii)Write the coordinates of point P
(iii)Find the equation of Ly

“&

Solution:
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(i}
Equation of line L, is y=4
+L,is the bisector of £O

AN »

“&

LLPON = 45
Slope = tan 45" =1
Let coordinates of P be [x,y)

FPlies on L,
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(if)

¥a—¥
S Slope of L, =22 1L
op z Xy - X,
.30, 4
=10 X
=x =4

. coordinates of P are (4,4)
(iif)

Equation of L, is
'-:,.-'—jx‘1=."'."'.'{X—XL]

=y -4=1(x - 4)
=y-d=x-4

=X =y

Question 31.

(i) equation of AB
(i) equation of CD

A(-5, 4)

*\\H

B(3.3)

K -

=]
o]

13
-

Solution:
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3-4 -1
3-(-5) =8
- Equation of AB is given by

y=d=-a(x=(-5)

Sy -32=—x+5)
By -32=-x-5
W+ By =27

(i) Slope of AB =

(i) AB and CD are perpendicul ar to each other,
Thus, product of their slopes = -1
Slope of AB x Slope of CD = -1

:>_—81><Slr:upe of CD = -1
=Slope of CD =2

Mow, from graph we have coordinates of D = (-3, 0)
~ Equation of line CD is given by
yv—0=28x+3)
Wo=8x+ 24
Question 32.

Find the equation of the line that has x-intercept = -3 and is perpendicular to 3x + 5y = 1.

Solution:
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Slope of 3x 4+ 5y = 1is given by —§=

= Slope of line perpendicular to 3x + 5y = 11— L -

Slope of 3x+5y =1  _

Lalen

1
3
%
Mowi, x-intercept = -3

Vo= MX+C

== 2 ¥ (314 C
3
=c=25
- Equation of required line is given by v = %x +5

e 3w =51+ 15
e, Sx-2v+ 15=10

Question 33.

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

(i) the equation of the line.
(i) the co-ordinates of points A and B.
(i) the co-ordinates of point M

Solution:
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(i1 The equation of the line passing through the points B(-1,4) and Q(5, - 2) is

24 - (-1)]

Ry

ey —4d= ?()ﬂ 1)

ey —d=-1x+1)
e w—4=-x-1
e X+ 4y =2

(i) The line x+ v = 3 cuts x-axis at point A, Hence, its v-coordinate is 0,
And, x-coordinate is given by
x+0=3=x=23
S0, the coordinates of & are (3,0).
The line x+ v = 3 cuts y-axis at point B, Hence, its x-coordinate is 0,
And, y-coordinate is given by
O+y=203=v=23
S0, the coordinates of B are (0, 3).

(iii) Since Mis the mid-point of line segment AB,

So, coordinates of M= 3+D,E = EJE
2 2 2 2

Question 34.

In the given figure. line AB meets y-axis at point A. Line through C(2, 10) and D intersects line AB at right angle at point R Find:
(i) equation of line AB

(i) equation of line CD

(iii) co-ordinates of points E and D

B(6.8) A /G210
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. . 2-6 < 1
(i1 Slope of line AB = M=—=—F5""F""3
The y-intercept of the line AB is &,

Thus, the equation of the given line is given by the slope-intercept form

Vo= MxX+ C
e, y=—%x+6
e 3y =-—x+ 18

e ®+ 3y = 18 which is the reguired equation,

(i) Since AB and CD intersect at right angles,
Slopeg x Slope =-1

:>~—%><Slr:n|::-ecD =-1

= Slope, =3

Using the slope-point form, the equation of CD is given by
Yo=Yy = MK =y

e y—-10=3(x-2)

e y—10=3x-6

e Sx—v+ 4 =0, which is the required equation of line CD.

(iii) Since point E satisfies the equation of AB, and the yv-coordinate of
E is 0, we can find the x-coordinate of E.
%+ 30)= 18
= x=18
o, the coordinates of E are (18, O).
Mowy, since point D satisfies the equation of CO, and the v-coordinate of
O is 0, we can find the x-coordinate of D.

Sk -+ 4=0
= ox = -4
.

3

o)
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Question 35.

A line through point P(4, 3) meets x-axis at point A and the y-axis at point B. If BP is double of
PA, find the equation of AB.

Solution:

since a line through point P meets x-axis at point & and y-axis at point B,
Co-ordinates of & are (x,0) and co-ordinates of B are (0, v,

Mo, BF = P&
BP_2
Pa 1

= P divides AB in the ratio 2@ 1.

2x X+ 1x0 2x 0+ 1xyy 2_>< W
2+1 1 241 L33

=0, the coordinates of F are (

But, coordinates of P are (4, 3).

=2 -450x=123x=6and L235y=9
= Co-ordinates of & are (6,0) and coordinates of B are (0, 9).
: 9-0 9 3
Sl flineAB=2—-= —=-2
ope of line TR 5

Thus, the equation of line AB is given by
3
—0=-Z(x-6
Y 5(x-6)

e 2y =—-3x+ 18
e Sx+ 2y = 18

Question 36.

Find the equation of line through the intersection of lines 2x —y = 1 and 3x + 2y = -9 and making
an angle of 30° with positive direction of x-axis.

Solution:
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Since the line passing through the x-axis makes an angle
of 3CF with the positive direction of the x-axis,

the slope of the line is given by tan 3P = 1

Nek
The intersection of the lines 2x -y = 1and 3x + 2v = -9

is given by solving the equations simultanecusly,

So, multiplying equation 2x - v = 1 by 2, we get,

i — My = 2

Mow add this resultant to the second equation 3x + 2y = -9,
= 7x==-7=x=-1

Substituting the value of x in 2x - =1, we get v = -3,
Thus, the intersection of the lines is (-1,-3).

To find the equation of the required line, we use
the slope-pant form, so we get

v—(—apf[x—n:—u]
e Y+ 3= %{X+ 1)

-3

e = RN i
BB
Question 37.

Find the equation of the line through the Points A(-1, 3) and B(0, 2). Hence, show that the points
A, B and C(1, 1) are collinear.

Solution:
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2-3 -1
o-(-1 1
Using the slope-point form, the equation of line AB is given by
Yo=Yy = MK = %)

e y—3=-1[x-(-1]]
e y—S3=—1{x+1)

Slope ofline AB =m = =-1

e y-—3=-x-1
e W4y =2
Mow, slope of line BC:L?: _T1=_1

since, Slope of line AB = Slope of line BC, points &, B and C are collinear,

Question 38.

Three vertices of a parallelogram ABCD taken in order are A(3, 6), B(5, 10) and C(3, 2), find :
(i) the co-ordinates of the fourth vertex D.

(ii) length of diagonal BD.

(iii) equation of side AB of the parallelogram ABCD.

Solution:
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(i) Let (x,v) be the co-ordinates of D,
We know that the diagonals of a parallelogram bisect each other,
- Mid-point of diagonal AC = Mid-point of diagonal BD

:>[3+3J6+2J=[5+>< 1D+yJ

2 2 2z 2
S+ 104y
=(3 4)-
N
=2t X 3o5ix-6=x-1and 1Y _ 4104y =82 y =2

o Co-ordinates of D oare (1, - 2).

(i) Length of diagonal BD = {1 - 52 + (-2~ 107
= Jl-4P + (-12)7

= /160
= 410 units
(iii) Slope of side AB = m = 10-6_4_
5-3 2
Thus, the equation of side AB is given by
v—6=2{x-3)
e yv—6b=2%-5
e Zx -y =10
ey = 2
Question 39.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa
tion-of-a-line/

@‘II IV dl ©CI


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

@IndCareer

In the figure, given, ABC is a triangle and BC is parallel to the y-axis. AB and AC intersect the y-axis at P and Q respectively.
F N
v

4_ -
B(-23) 1l
\ o
1_ -
X
L 1 L b
I 1 1 L4
-4 -3 £ -1
C- 41

(i) Write the co-ordinates of A.

{ii) Find the length of AB and AC.

(iii) Find the radio in which Q divides AC.
(iv) Find the equation of the line AC.

Solution:
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(i1 The line intersects the x-axis where v = 0,
Hence, the co-ordinates of & are (4, 0).

(i) Length of AB = N((-4— (-2))°+ (0-3) = 36+ 9 = /a5 = 35 uniits
Length of AC = 4 - (-2))" + (0+ 4" = yBE+ 16 = 453 = 2/T3 units

(iii) Let k be the required ratio which divides the line segment joining
the co-ordinates A4, 0) and -2, -4,
Let the co-ordinates of O be x and v
ki-21+ 1(4 ki-<4)+ 0
*= ( k)+1( j and v = (I{Bl
Q lies on the y-axis where x = 0,
-2k + 4
k+1
= -2k+4-=0
=2k=4
4 2
271
Thus, the required ratiois 2 1.

=k =

(iv) Slope of line AC=m= ——=__"=2
Thus, the equation of the line AC is given by
2
—0=Z(x-4
Y ==
e 3y =2x-8
e 2w -3y =8

Question 40.
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(i) SlopecfPQ= ﬁ;k

(i) Substtutingk inF and Q, we get
P(6,k) = P(6,-11) and Q(1 - 3k, 3) = (34, 3)

6+34 -11+3) (40 -8
2 ' 2 J[?’§]=(ED’_4J

o Mid -point of PQ =[

Question 41.

i. Since A lies on the X-axis, let the co-ordinates of A be (x, 0).
Since B lies on the Y-axis, let the co-ordinates of B be (0, y).
Letm=1andn=2

Using Section formula,

Coordinates of P = {HD)J’ 2(x) Ly + EEDJJ

1+2 142
=
= (4.'_1:I={3 J%J

2% y
==X _gqand¥--1
3 T T3

=x=6andy=-3
So, the co-ordinates of A are (6, 0) and that of B are (0, -3).

. ~3-0 -3 1
i, SlopeofAB=_"—" " _“—“_ -
& -6 -5 2

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equa

tion-of-a-line/

@'II IV\dil ©CIlI


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-14-equation-of-a-line/

@IndCareer

= Slope of line perpendicular to AB=m = -2
P=(4,-1)

Thus, the required equation is

Y —Yi=m(X—Xq)

=y - (1) =-2(x-4)

=>y+1=-2x+8

= 2x+y=7

_x_
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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