Equation of a Line

Exercise 14A

Question 1.

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

(i) (-5, 0) (iv) (5, 5)

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

Solution:

The givenlineisx-2v+5=0.

[i} Substituting x = 1 and v = 3 in the given equation, we have:
LH5 =1-2=x3+5=1-6+5=546-6=0=HH.5
Thus, the point (1, 3) lies on the given line.

[ii) Substituting x = 0 and v = 5 in the given equation, we have:
LHS5.=0-2 x5+5=-10+5=-5 = RH.5.
Thus, the point (0, 5) does not lie on the given line.

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

[iv) Substituting x = 5 and v = 5 in the given equation, we have:
LHS5 =5-2=5+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 = {-1.5)+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=646 = RH.5.
Thus, the point (-2, -1.5) does not lie on the given line.



Question 2.

State, true or false:

(i) the line g + % = O passes through the point (2, 3).

(ii) the line .;_ + .;_ = O passes through the point (4, -6).

(iii) the point (8, 7) lies on the liney - 7= 0.
(iv) the point (-3, 0) lieson the linex + 3=0.
(v) if the point (2, a) lieson the line 2x -y = 3,thena=5.

Solution:

Xy

(i} Thegivenlineis Z + = =0
'3

Substituting x = 2 and v = 3 in the given equation,
LHS. = 2+ ¥ -14+1=2=RHS.
2 3

Thus, the given statement is false.
(i) The given lineis = + ¥ = 0
2 3

Substituting x = 4 and v = -6 in the given equation,
LAS = f+ f =J-Z2=0=RH=

= 3
Thus, the given statement is true.
(i) LHS=y-7=7-7=0=RH.5
Thus, the point (8, 7) lies on the liney -7 =0.
The given statement is true.
(V) LHS. =x+3=-3+3=0=RHS
Thus, the point (-3, 0) lies on the linex + 3 = 0.
The given statement is true.
(v) The point (2, a) lieson theline 2x-y=3.
Lo2(2)-a=3
4-a=3
a=4-3=1
Thus, the given statement is false.



Question 3.

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

Solution:

Y

Given, the line given by the equation 2x — 3 = 7 passes through the point (k, &).
Substituting x = kand v = & in the given equation, we have:

&
2’{ — —=

7
3
-2=7
-9

il

-

Q
=—=4F5

=
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.
2y

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

Solution:



2

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

Putting x =m, v = 2m - 1, we have:

Sm_22m-1) o, _

5 3 0
3_m_4m—2__1
5 3
9m—2[ﬁlm+1D=_1
15

9m - 20m+ 10=-15
-11im=-25
mo 2203

11 11

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
5-1 -2+2
= =7)-eo
Substituting x = 2 and y = 0 in the given equation, we have:
LHS =3x-5y=3(2)-5(0)=6-0=6=RHS5.
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.
(i) The line x = 6y + 11 = 0 bisects the join of (8, -1) and (0, k). Find the value of k.

Solution:



(i} The given line bisects the join of A (3, 3) and B {2, -5}, s0 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 12 > !

Substituting x = a+2 and vy = -1 in the given eguation, we have:
W= 3x-2
a+ =
—1-3x2E= 5
3y a+ = _1
g+ 2= 2
3

2, 2-6_-4

Al

3 3 3

(ii) The given line bisects the join of A {5, -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+O —1+kJ=[4—1+kJ
22 2

-1+k

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

-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.
(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

-3a+12=0

3a=12

a=4

(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
4dm =4
m=1

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=0?

Solution:
Given, the point P divides the join of (2, 1) and (-3, &) in the ratio 2: 3.

Co-ordinates of the point P are

{2x[—3)+3x2 2x6+3x1}

2+ 3 2+ 3

=[—6+6 12+3J
5 ' 5
= {0, 3)

Substituting x =0 and v = 3 in the given equation, we have:
LHS =0-5(3)+15=-15+15=0=RH.5
Hence, the point P lies onthe linex- 5y + 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:

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 O are

[1x2+2x5 1x2+2x(—4)]

142 1+ 2
2+ 10 2-8
) ( 3 TJ
- (4-2)
Substituting x = 4 and v = -2 in the given equation, we have:

LHS. =x-2y=4-2{-2)=4+4=38 =+ RH.5
Hence, the given line does not contain point C.




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)

3Xx-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:
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=RH.S.

Thus, (3,-1) also lie on the third line.
Hence, the given lines are concurrent.

Exercise 14B

Question 1.

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

Solution:

(i) Slope=tan0°=0

(i) Slope = tan 30° = i

(iii}) Slope = tan 72° 30' = 3.1716
(iv) Slope = tan 44° = 1.0355

Question 2.

Find the inclination of the line whose slope is:
(i) O (ii) /3
(iii) 0.7646 (iv) 1.0875

Solution:

(i} Slope=tana =0

= 6 =0°

(i) Slope = tan & = 3

= 8 =60°

[iii) Slope = tan & =0.764&
= §=37°24

(iv) Slope =tan 8 = 1.0875
= B =47"24



Question 3.
Find the slope of the line passing through the following pairs of points:

() (-2,-3) and (1, 2)
(ii) (-4, 0) and origin
(i) (a,-b) and (b, -a)

Solution:

We know:

Sll:'l}E' = u

Question 4.
Find the slope of the line parallel to AB if:

(i) A=(-2,4) and B = (0, 6)
(ii) A = (0,-3) and B = (-2, 5)

Solution:
(i) Slopeof AB= 2% _ 2 _ 4
O+2 2
Slope of the line parallel to AR = Slopeof AR =1
(i) Slope of AB= 2*3 _ 8 _ _4
-Z-0 =2

Slope of the line parallel to AB =5Slope of AR =-4

Question 5.
Find the slope of the line perpendicular to AB if:

(i) A= (0,-5) and B = (-2, 4)
(i) A=(3,-2) and B = (-1, 2)



Solution:

(i) Slope of AB = F*= _ ~2
-2-0 2
Slope of the line perpendicular to AB = m = _5_9 =)
(i) Slope of AB= 2+2 _ 4 _ 4
-1-3 -4
Slope of the line perpendicular to AB = m =1

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:

Slope of the line passing through (0, 2) and [-3,-1) = L_% = __g =1
Slope of the line passing through (-1, 5) and (4, 3) = 8-> = 5;5
441 5

Since, the lines are parallel.
I

5
a-5=>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:

Slope of the line passing through (-4, -2) and (2, -3) = —3+2 - _-
2+ 4 =}
_ . . ] R . —-1-5 -5
Slope of the line passing through {3, 5) and (2, -1) = =_
Z-a -a
Since, the lines are perpendicular.
-1 B -1
s -6

2-4a
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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 A (4, -2), B (-4, 4) and C {10, &).

4+ 2 6 -3

Slope of AB= —A—4 = —a = 7
6-4 2 1

Slope of BC= 0+ 4 = ¥ =?
b+2 8 4

Slope DfACZHZEZ?

It can be seen that: _1

Slope of A5 = Slope of AC

Hence, AR | ALC.

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:

The givenpoints are A4, 5),B(1,2),C(4,3)and D (7, &).

2-5 _ -3

Slope of AB= <2 = —= =
KR P
6-3 _3

Slope of CD=———- == =1
PETD=TTITS



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

.HDQEDfEC=—§:£L !

i-1 3
5-6 _ -1 _ 1
i-7 -3 3

Slope of DA =

Since, slope of BC = slope of D&
Therefore, BC || DA
Hence, ABCD is a parallzlogram

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:

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

Co-ordinates of P are

(—2+ 4J Fa 8} _ {14 6]
2 2

Co-ordinates of Q are
A+10 247 _{7 15
2 2 ‘o

Co-ordinates of R are

[1D+11 ?—5]=[§ 1]
z 2 =




Co-ordinates of 5 are

11-2 -5+4)_(9 -1
2 2 2 2

15 15-12
2 2 3 1
Slope of PQ= o1 - c =157
e NP
2 2 =
dlope of RS g T o1 T T2 4
2 2 2

Since, slope of PQ = Slope of RS, PO || BS.

2 2 ~13
Slope of QR =—7 . 21-14 7
2 >
6+% 122+1 13 -13
Slope of SF= 1_£= 5_ g =_?— >
2 2

Since, slope of QR = Slope of SP.QR || 5F.

Hence, PORS is a parallelogram.

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

Solution:



The points P, G, Rwill be collinear if slope of PQ and QR is the same.

c+a—b—c a—b

Sl = = =—-1
ope of FQ b—a b—a
n+b—c—a b—-rc

Sl RE= = =—-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 ;

Solution:

LetA=(x,2)and B=(8,-11)
-11-2
28—

Slope of AB =

-11-2 -3 .
5% -4 (Given)
13 3

8-x 4

52 = 24-3x

3% = 24- 52 =-28
-28

W= T
>

Question 13.

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

A
Yy C




Solution:

We know that the slope of any line parallel to x-axis is Q.

Therefore, slope of AB =0

Since, ABC is an equilateral triangle, ZA=60"

Slope of AC =tan 40° =N/§

Slope of BC = -tan 80° = 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,

(ii) the slope of the diagonal BD.

A
y
D C
A B
O > x)

Solution:

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

AsCD || BC, slope of CD = Slope of AR =0

1 -1 .
m =5 = not defined

1 -1 ,
— = — =not defined
Slope of 2B O Mot g=fine

AsBC | AB.slopeofBC = -

AsAD | AB, slopeof AD = -



(i) The diagonal AC makes an angle of 45° with the positive direction of x axis.
L Slope of AC = fan45* =1

(i) The diagonal BC makes an angle of -457 with the positive direction of x axis.
o 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:

Given, A(5,4),B (-3,-2) and C (1, -8) are the vertices of a triangle ABC.

(i) SlopeofAB= 2~ 4 _~6_3
3-5 -8 4
-1 _4

-1
Slope of the altitude of AB = S|Qpe of AB N 3 N ?
P

(i) Since, D is the mid-point of BC.
Co-ordinates of point D are

[—3+1 1§1§]=(—L—5}

> 2
5IopequD=_5__4=f=§
-1-5 -& 2
(il Slopeof AC = —2 -4 _ 12 _
i-5 -4

Slope of line parallel to AC =Slopeof AC =3

Question 16.
The slope of the side BC of arectangle ABCD is % . Find:

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



Solution:

[i} Since, BC is perpendicular to AB,

-1 _-1_-3
Slopeof AB= Glope of BC 2 2
5

[ii) 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)andB=(1,2)
(ilA=(0, - f3)andB=(3,0)

(ii)A=(-1,2/3)and B=(-2, f3)

Solution:

(MA=(-3,-2)and B =(1, 2)

Slopeof AB= 22 _ 4 _ {_ tans
1+3 4

Inclination of line AB = § = 45°

(i) A=10, —u@:' and B =1(3,0)

Slopeofan= 03 _ A3 _ 1
-0 3 3

Inclination of line AB = 8§ = 30°

= tano

iifA={-12/3)andB=(-2 J3)

Slopeofap- V3-8 _ V3 _ =
-2+1 -1

Inclination of line AB = § = &0°

= tang




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

Solution:

Given, points A{-3,2),B (2,-1) and C {3, 4) are collinear.
o Slope of AB =5Slope of BC

-1-2 4+1

2+3 a-2

—_3_ =

5 a-2

-Ja+6 =25

-Ja=25-6=19

-19 1

=" =-6H=

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
P N e |
A+ 7=4-2H
D =-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:

A
10
C (4, 10)
9
8
4 B (4, 7)
6
5
4
3
2
. A1, 1)
€
1
qE pittaitigiitieting

From the graph, clearly, AC has steeper slope.

SlopeofAB=E= §=2
4-1 3

10-1

Slope of AC =

=g=
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:
(i)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, k2)

Solution:



Since, PQ || RS,
Slope of PO = Slope of RS

6-4

(i} SlopeofPQ="__ =2
a-2
Slope of RS = k-1 =k‘1
10-2
:2=_Li
2
k—1=4
k=5
_ 11+1 12
(i) Slope of PO = =_=-=-3
F=-3 4
5IopeufRS=k+1=k+1
1+1 =
__.3=k+1
2
k+1=6
k=5
..... i 11+1 12
(iii) Slope of PO = =_—=12
&-5 i
2
Slope of RS = X +4J""~=|<2+4k
7-6
Slz =k oy dk
k?+dk-12=0
(k+6)k-21=0
= -6 and 2
Exercise 14C
Question 1.

Find the equation of a line whose:
y-intercept = 2 and slope = 3.

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

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

Question 3.

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

Solution:

Given, slope= —
>

The equation passes through (-3, 4) = (x4, v1)
Substituting the values in v - yq1 = mix - x4), we get,

—4
wv-d=__[x+3)
3

y-12=-4x-12
43 + Fy = 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:

Slope of the line =tan 60%= {3

The line passes through the point (5, 4) = (4. v4)
Substituting the values in v - vy = mix - x4), we get,

y-4=f3(x-5)
y-4= J3x-5/3

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) = (%1, v4) and (1, 2) = (xz,y2)

. Z—1

LSlope of the line=— = =1

1-0

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

y-1=1(x-0)

y-1=x

y=x+1

(i) Let (-1, -4) = (xq, v1) and (3, Q) = (x2.v3)

~ Slope of the line = O+a_4_
+1 4

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

y+4="10x+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;

(ii) the equation of PQ;

(i) 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, &) respectively.
(i) GradientofPQ= 2~ ¢ -1 _1
-3-2 -5 5
[ii) The equation of the line PO is given by:
¥ - yq = mix - x%q)

1.
y-6= Z(x-2)
5

By-30=x-2

By=x+28

[iii) Let the line PQ intersects the x-axis at point A (x, 0).

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

D=x+28

®=-28

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:

(i) Given, co-ordinates of two points A and B are (-3, 4) and (2, -1).
-1-4 _ -5 L
2+ 3 5
The eqguation of the line AR is given by:
¥ -¥1 = mix-xq)

Slope =

y+1=-1x-2)
y+1l=-x+2
¥x+y=1

i

[ii) Let the line AR intersects the y-axis at point {0, v).
Putting x = 0 in the equation of the line, we get,

D+y=1

v=1

Thus, the co-ordinates of the point where the line AB intersects the y-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.

y
A D
B
P(3,4)
pa 4 600 X
< 7 ?
.
A Cily

Solution:



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=Y = mix-xq)

v-4="1(x-3)

y-4=x-3

y=x+1

Slope of line CD = tan 60°= 3

The line CD passes through P (3, 4). 50, the equation of the line CD is given by:
Y =¥ =mix-xq)

y-4= 3 (x-3

y-4=J3x-3 /3

y=J3x+4-3 3

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 ALBC are A5, 5), B(7, 2)and O'1,- 10),

Coordinates of the mid-point D of BC = {xl e J Y1t yE]

2 <
_ 7+ 1}8+(—1D)
S
S

Ve~ Y1 _ _1_5=£=—F5
Ko = ¥y 4-3 1

Mow, the equation of median is given by
Yo=Yy = MX = %)

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

= y-50=-6x+18

= DX+ =23

Slope of AD =




Question 10.

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.

Yy
A
9 c(7,5)
F
A B
0 rde

Solution:

Since, ABCD is a parallelogram,

SR+ 2B = 180°

~ B=180%-60"=120°

Slope of BC = tan 120° = tan (90° + 30°) = cot30° = ﬁ

Equation of the line BC is given by:
¥ =Yg = mx-xq)

y-5=f3(x-7)
y-5=3x-7/3
v=J3x+5-7.f3

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

¥ -4 = mix-xq)

y-5=0[x-7)

y=>5

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

Solution:



The given equations are:

X+ 2y=7..(1)

Subtracting (2) from (1), we get,
Iy=3

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

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

1-0 1
) the line=——=—
ope of the line 0 c

Required equation of the line is given by:

V_Vlzm[x_xl]
1
-0=—[x-0
=y 5[}: )
=5y=x

=x—-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:



Given, the co-ordinates of vertices &, 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+1]
> 2

(-1.2)

" Slope of AD = £ - __5 -1
-1-4 -5
The equation of the median AD is given by:
¥ -Yq = mX - Xq)
v-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 = é‘? _5_3

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

Solution:

Slope of BC = E = ﬂ

g-4 4

_1 _1
Slope of BC

The equation of the line through A and perpendicular to BC is given by:
Y -Yq=mx-xq)

Slope of line perpendicular to BC =

y-3=10x-0}

y-3=x

y=x+23
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:

letA=(14),EB=(2,3),andC=(-1,2).

Slope of AB = 3-4_ -1

-1 _1
Slope of 4B
The equation of the perpendicular drawn through C onto AB is given by:
Y- ¥q = mix-Xq)
y-2=1x+1)
y-2=x+1
y=xX+23

Slope of equation perpendicular to AB =

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
(i) x-intercept = -8 and y-intercept = -4

Solution:

(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,v1) = (5,0) and (x2,v2) = (0, 3)

3-0 -3
Slope=—"_- = _—

o-5 5

The required equation is:
¥ -y = mx - %)
y-0= __3[}{—5]

5
by =-3x+15
Jx+5y=15

(i) When x-intercept = -4, corresponding point on x-axis is (-4, 0}
When y-intercept = &, corresponding point on y-axis is (0, §).

Let (x4, y1) = (-4, 0) and (x2, v2) = (0, 6)

B -0 B = B 5

0+4 4 2

Slope =




The required equation is:
Y -yq=mlx-xq)

3
y-0=2(x+4)
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 (xq, ¥1) = (-8,0) and (x3, v2) = (0,-4)

-4 -0 B —< B -1

Slope =
O+ 2 = =

The required equation is:
Y -yq=mix-xq)
y-0=_~ (x+8)

=
2y=-x-8
x+2y+8=0
Question 16.

Find the equation of the line whose slope is _ES and x-intercept is 6.

Solution:

Since, x-intercept is &, so the corresponding point on x-axis is (6, 0).
Slope=m-= __5
&

Required equation of the line is given by:
¥-y1=m(x-xq)

-5
y-0=_Z=(x-6)
&

Gy =-5x+ 30
Sx + &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).

- Slope of the line = ﬁ = E = __1
-3-5 -8B 4

Required equation of the line is given by:

Y-oW¥1= I'I'I[K'.‘.-:l:

y-0= __1 (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:

Since, y-intercept = 5, so the corresponding point on y-axis is (0, 5).
The line passes through (1, 3).
. Slope of the line = E = E = -2
1-0 1
Required equation of the line is given by:
¥ -yq = mix-xq)
y-5=-2(x-0)
y-5=-2%
2x+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 AB and CD be two equally inclined lines.
For line AB:
Slope=m=tan45%=1
(%1, ¥4) = (-2,0)

Equation of the line AB is:
Y -¥q=mix-xq)
y-0=1x+2)

y=x+2

For line CD:
Slope=m=tan (-45% =-1
(%1, ¥4) = (-2,0)

Equation of the line CD is:
Y -¥q=mix-xq)
y-0=-1{x+2)

y=-x-2

+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.

Solution:



(i)

The equation of the y-axis is v =0

Given that the required line through P(E, 3}
intersects the y-axis at Q and the angle

of inclination 15 45%,

Therefore slope of the line PQ = tan45® = 1.

(ii)

The equation of a line passing through the point
ARy, vy with slope 'm'is

¥ =y = m{x - %)

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

W -3 =1x[x-5)

=y -3=x-5

=R -y=2

.....

From subpart (i}, 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 & -y = 2
we have, 0-y =2

=y =-2

Thus, the coordinates point of intersection Q

are Q(0, - 23

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

A(4,-8)and B(12, 0) in the ratio 3: 1.



Solution:

Given, P divides the ling segment joining A (4, -8) and B (12, 0) in the ratioc 3: 1.
Co-ordinates of point P are
[3x12+1x4 3xD+1xﬁ8t

3+ 1 ’ S+ 1

_[36+4—:§J
4 4

- {10,-2)

Slope = m=_= (Given)
5

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

v+ 2= __2[:.«{-10}

Sy+ 10=-2%+ 20

Zx+5y=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.

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

Solution:

[i} Co-ordinates of the centroid of triangle ABC are
14247 44245
3 ! 3

(L4
'3
2-4 -2

(ii)SlopeofAB="_ = _— =-1

a-1 =
Slope of the line parallel to AB = Slope of AB =-1
Thus, the reguired equation of the line is

¥ -y = mix-xq)

3 3
v —-11=-2x+ 11
S+ 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

.. Co-ordinates of P are

{2x(—3j+3x? 2x4+3x[—1)]
24+ 3 ! 24+ 3

_[—6+21 8—3}

- 5 ' 5

=[E EJ
5'g

(3,1

Slope of BP = E =
3-4
Required equation of the line passing through points B and P is
Y- y1=mx-xq)
y-1=0(x-3)
y=1

Exercise 14D

Question 1.

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

(i)ax-by=0

(i) 3x —4y =5

Solution:

(ijy=4
Comparing this equation with y = mx + ¢, we have:
Slope=m=0

y-intercept=c=4

b=

(iilax-by=0= by=ax = v= "x

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



o
Slope=m= 2
b

y-intercept=c=0

(i) 3x-d4y=5=2dy =5 -5 =y 3::r{ =

LIty h = - = —_—
4 4

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

Slope=m-= E

y-intercept=c=-Z

)

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

Solution:

Givenequationofalineisx-y=4

—y=x-4

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

y-intercept=c=-4

Let the inclination be 8.

Slope=1=tan 6 =tan 45"

LB =450

Question 3.

(i) Is the line 3x + 4y + 7 = 0 perpendicular to the line 28x — 21y + 50 = 0?
(ii) 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 the slope of the line through (1, 4) and (x, 2) is 2.

Solution:



(i) 3x+ 4y +7=0

=y = S 7
3 7

=y = —— - —
YTT3rT g

Slope of this line=_Z=

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

Z}y=%x+@
21 21
:‘;~*,.f=it‘;r\i+E
3 21

Slope of this line = g

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

Slope of this line = %

Fx-y=7

y=3K-7

Slope of this line=3

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

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

(i) 3x+2y=5

2y=-3x+5

W= _3>::+ >
= -

Slope of this line = _53

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

‘:’=_—1x+l
2 2

Slope of this line = — %



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.
: 22— 4 _>
w—-1

— =
w—1

-1 _
w1
-1=x-1
W o=

1

Question 4.
Find the slope of the line which is parallel to:
()x+2y+3=0(i) 2-Y_-1-0
Y 2 3

Solution:

(fx+2y+3=0

dy=-x-3

y= 1y 3
= =

Slope of this line = _El

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

.. W
-f-1=0
(ii) 3

Slope of this line = g

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



Question 5.

Find the slope of the line which is perpendicular to:
Mx-Yiz-0li)E-oy=4a
2" 5 <

Solution:

Mx-Y4+3-0
>

Y43

=

Wo=2x+ 6

Slope of this line =2

-1 N -1

Slope of the line which is perpendicular to the given line = - - = —
Slope of the givenline 2

e X
iMmZ-2u=4
3 Y

2y =—=-4

X
3

W=—=-2

x
&

- i
Slope of this line= =

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

|
—

Ch||—u|

Question 6.
(i) Lines 2x — by + 3 = 0 and ax + 3y = 2 are parallel to each other. Find the relation
connecting a and b.

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

Solution:



(i) 2%-by+3=0
by =2%x+3

2 3
W= — 3+ —

b b

Slope of this line = %

ax+dy=2
Jy=-ax+2
= 2

W= w4 —
3773

Slope of this line = _2

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

2 -a

b 3

ab =-6&

(iifmx+3y+7=0

Jy=-mx-7

y="y -1
3 3

Slope of this line= _' 1

Sx-ny-3=0
ny = 5x-3

5.3
y=Zx-Z
I I

Slope of this line = E
M

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

&0
=5 M
5Sm =N
Question 7.

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:

2x-y+5=0
y=2x+5
Slope of this line= 2
px+ 3y =4
Jy=-px+4

_p. 4
Y= —X+ =

5 5
—F

Slope of this line= _—

Since, the lines are perpendicular to each other, the product of the slopesis-1.

[2}[%} ~ -1

Question 8.

The equation of aline ABis 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:

(i) 2¢-2vy+3=0
2y=2x+3
3

y=x+ Z

Slope of theline AB=1

(i) Required angle = &
Slope =tan@ =1=tan 45°
5 =45°



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

Solution:

A+ 3y=9
Jy=-4u+9
-
y= —x +3
I

Slope of this line = ;

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

Pyss
6 2

Slope of this line = E

'!’|'=

Since, the lines are parallel, their slopes will be equal.
-4 op

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

Solution:

y=3x+7
Slope of this line=23
2y+pu=3
2y =-px+3
e

y=- x4
2 2

Slope of this line= - E



y=3x+7
Slope of this line=3

2y+px=3

Zy=-p+3

y=—Ex+§
2 2

P

Slope of this line= -2

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

(3}[— %J _ -1

e
E=1

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:

The =lope of the line passing through two
given points Afxy, v ) and B (ko o) s

¥z — ¥
P,

Slope of AB=
z 1

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 2% - 4y=5
= Equation is 4y=2x - &

Slope of 4B=

= Equation is y= %(EH )

) . “w K
= Equation s yw=—-- =
L Y 2 4



Comparing this equation with the general equation,
1
y=mux+c, we have m=—

Since the given line and AR are perpendicular
to each other, the product of their slopesis -1

[—b_EJxl=—1
& 2

=h-3=-12
=h=3-12
= h=-0

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

Solution:

(i} The slope of the line parallel to x-axis is 0.

::}{ﬂ_. ‘;-"1] =(-5,7)

Required equation of the line is

Y- ¥q=m(x-xq)

y-7=00x+5)

y=17

[ii) The slope of the line parallel to y-axis is not defined.
That is slope of the line is tgn 90" and hence the given line is parallel to y-axis.
[}{J_. ‘;-"1] =(-5,7)

Required equation of the line is

¥ -xq =0

= x+5=0

Question 13.

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

(ii) Find the equation of the line parallel to the line 3x + 2y = 8 and passing through the
point (0, 1).

Solution:



([} x-3y=4

= Jy=x-4
1 4
=Y = =
4 3 3

Slope of this line = %

Slope of a line parallel to this line = l

Required equation of the line passing through (5. -3) is
Y -1 = mix-Xq)

1
y+3= = (x-5)
3

Iy+9=x-5
w-3y-14=0

(i) 2y=-3x+8

=

3
Ory=-Zx + =
= =
. Slope of given line = —

3

Since the required line is parallel to given straight line.

3

~ Slope of required line (m)=-=

Mow the equation of the required line is given by:
¥ -¥q=mx-x4)

>
=y-1=-Z1[x -0
2 (x- o)
=2y-2=-3x
3w+ 2y=2

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

Solution:



du+by=4

Sy=-4x+6
y= _4><+6
5 5

Slope of this line = —
5

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

ol 4|
N

. Slope of the required line =

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

5
y-1=2(x+2}
]

4y -4=5x+10
Sx -4y +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:

Let & =(4,-3)and B = (0, 3).
We know the perpendicular bisector of a line is perpendicular to the line and it bisects the ling, that it, it passes through the mid-point of the line.
Co-ordinates of the mid-point of AB are
{6+O, -3+ 3] _ (3} D]
2 2

Thus, the required line passes through (3, O).

Slope of AB = 3+3 = E =
0o-& -6
. Slope of the required line = m =1

Thus, the equation of the required line is given by:
¥ - ¥q=mx-xq)

y-0=1(x-3)

y=x-3

Question 16.

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.



A
o
4

Solution:

(i} The co-ordinates of points A, B and C are (2, 3). (-1, 2) and (3, O) respectively.
o-2 -2 -1

S+1 4 2
Slope of a line parallel to BC = Slope of BC = _51

([ii) Slope of BC =

Femgulh =l cygudllonn wld g e passhiog O Dugn A and paraliel to g s given oy
Y- Yq = m(x - Xq)
-1

y-3=_—— (x-2)
2

2y-b=-x+2

X+2y=8

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:

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+ 4J={_2’5}

) )

Slope of BD = 4-6_-—= -1
1+5 & 3

For line BD:



Y -¥q=mix-xq)

y-&= __1 (x+5)
3

Jy-18=-x-5
w+3y=13
For line AC:
-1 .
Slope=m= ———————— = 3, (x1.v1)=[-2, 5
? Slope of BD S D

Equation of the line AC is
Y-y = mix - xq)
y-5=3x+2)
y-5=3u+8

y=3dx+11

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:

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

[E,ﬂ] ={3-4

= =

Slope of AC = b2 -4 1
-1-7 -8

Far line AC:

Slope=m-= %-ix‘_-‘:’l} =(7.-2)

Equation of the line AC is
¥ -yq = mix-xq)

- 1, \
y+2= 5 (x-7)

Py+d=x-7
2y=x-11
For line BD:
-1 _—1__2
Slope=m= Glope of AC 1 . (x1.v1)=(3.-4)
2

Equation of the line BD is
¥-yq = mi - xq)
yv+4=-2(x-3)
y+4=-2x+6

2x+y=2



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:

(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

Slope of AD = §+5 - -8
Equation of the median AD is
y-a=-8[x-0)
Sx+vy=73
(ii) Let BE be the altitude of the triangle through B.
Slopeof AC= ¥ _ 9 _ 3
-Z2-1 -3
:. Slope of BE = -1 L

Slope of AC T3
Equation of altitude BE is

1. .
y-2= glx—ﬁ_.
Jy-b=x-2
Jy=x+4
(i) Slope of AB = ? >_7

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

S0, the equation of the line passing through C and parallel to AB is
y-4=7(x+2)

y-4="7x+14

yv=7x+18

Question 20.

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

(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:

(i) 2y=3x+5

=>y=§x+§
2 2

Slope of this line = %

-1 -2
SlopeofthelineAB="3 ~ 3
2

(%1, ¥1) = (3, 2)
The required equation of the line AB is
Y -y1=m(x-x4)

-2
y-2= gix-ﬁl
Iy-b=-2x+ b
2+ 3y=12

(i) For the point A {the point on x-axis), the value of v = 0.
L2+ 3y=12 = =12 = x=6

Co-ordinates of point & are (&, 0).

For the point B (the point on v-axis), the value of x =0,
L2+ 3y=12 = y=12 = y=4

Co-ordinates of point B are {0, 4).

Areaof A QAB= % = DA «xOB= % = & = 4=12 =g units

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:

For the point A {the point on x-axis), the value of v = 0.
S-Sy +12=0 = 4x=-12 = x=-3

Co-ordinates of point A are (-3, 0).

Here, (x1,v1) = {-3.0)

Thegivenlineisdx -3y +12=0

Jy=4dx+12

4
y=_w% +4
3

Slope of this line = %1



-1 -3
*. Slope of a line perpendicular to the given line= 4 )

3
Required equation of the line passing through A is
Y - ¥q=m{x-x4)

y-0="S(x+3)
l

4y=-3x-9
3x+4y+9=0

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:

(i} The given equation is
2w-Jy+18=0
Jy=2x+18

2
v=_x+h
3

Slope of this line = %

-1 ->
Slope of a line perpendicular to thisline= 2 ~ o
3

(X1.¥1) = (-3, 7)
The required equation of the line AP is given by
Y -1 =mX-xq)

y-7="3(x+5)
2

2y-14=-3x-15

Jx+2y+1=0

(ii) P is the foot of perpendicular from point A.

S0 Pisthe point of intersection of the lines 2% -3y + 18 =0and 3x + 2v + 1 =0.
2x-y+18=0=4dx-6y+36=0

I+ 2y +1=0= Ou+by+3=0

Adding the two equations, we get,

13x+39=0

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

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



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:

For the line AB: -0
Sl AB=m=——= =—1
ope of m >4

(X1, ¥1) = (4, 0)

Equation of the line AR is
¥ -y = M - xq)
y-0=-1{x-4)

y=-x+4

w+y=4..1)

For the line BC: 6_>
Slope of BC=m= ——= = -2
pe of 0>

(¥1.¥1) = (2, 2)

Equation of the line BCis
¥ -¥q = m(x-xq)

v-2=-2(x-2]
y-2=-2x+4
2x+y=06..2)

Given that AB cuts the yv-axis at P. 5o, the abscissa of point Pis 0.
Putting x =01in (1), we get,
y=4

Thus, the co-ordinates of point P are (0, 4).
Given that BC cuts the x-axis at Q. 5o, the ordinate of point Qis 0.
Puttingy =01in (2], we get,

2u=6=x=3

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



Question 24.

Match the equations A, B, C and D with lines L4, Ly, L3 and L4, whose graphs are roughly drawn in the given diagram.

N

Solution:

Puttingx =0 and vy =0 in the equation v = 2x, we have:
LHS=0and RHS =0

Thus, the line v = 2x passes through the origin.
Hence, A=Ls
Puttingx=0iny-2x+2=0,weget,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, weget,y=23
Puttingy=0in3x+2yv=6weget, x=2

So, both x-intercept and y-intercept are positive.
Hence, C=L5

The slope of theliney =2 is 0.

S0, the line v = 2 is parallel to x-axis.

Hence, D =14



Question 25.
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:

If 3 pcints are collinear, the slope between any 2 points is the same,
Thus, forAfa, 3), B{2 1) and C[5, a) to be ccllinear, the slope
between & and B and between B and C should be the same.

1—3_5—1
2-a 5-2
-2 a-1
= - -
Z—-4a 3
=2 _a—l
a-= 3

=6 =[a-2){a- 1)
=a -3a+2=6
—a -3a-4=0
=a=-1lor 4

Thus, slope can be .

2 2 24,2 2

Thus, the equation of the line can be:
y-1 2

Exercise 14E

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:

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

{3}: 16+ 5x8 3x(-8)+5x DJ

S+ 5 ! 5+ 5
= [11,-3) = (%1, ¥y)

Slope of this line = %3

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

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

Thus, the equation of the required line is
¥ - ¥1 = mx-Xq)

y+3= __3[}{-11}
5

S5y +15=-3x+ 33
dx+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 = 0.

Solution:

Using section formula, the co-ordinates of the point P are
1x(-2)+3x3 1x1+3x(-4)

[ 1+3 ’ 1+3 ]

= [%;%J = (g, 1)

The equation of the given line is

Bx-3y+4=0
=>3.f=§><+i1
> >

Slope of this line = E

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



-1 -3
Slope of the required line= 5§ ~ 5

3
Thus, the equation of the required line is
v-vl=mix-x1)

Sl =30 7
Tt TE* T3

Ay + 11 -3(dx-7
vt e
20y + 55=-12x+ 21
12% + 20y + 34 =0
Ex+ 10y + 17 = 0

Point P lies on y-axis, so putting x = 0in the equation Sx+ 3y + 15 =0, we get, vy = -5
Thus, the co-ordinates of the point P are {0, -5).

x-3y+4=0:‘>y=%x+%

Slope of this line = %

The required equation is perpendicular to given equationx-3y + 4 =0,

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

(x1,y1) ={0,-5)
Thus, the required eguation of the line is
yv-yl=mix-x1)
v+ 5=-3x-0)
3x+y+5=0
k- Sy +4=0
=5y =kx+4
4

k
=y lwg D
YTgrtg

Slope of this line = m1 =%

Ew-2y+5=0
=2y =5x+5
= = Ex + E

2 =2

. 5
Slope of this line=m2 = E
Since, the lines are perpendicular, mim2 =-1
= _x " =-1
5

== =2



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.

Sl

Q(5,-2)

-2-4
5+1
Equation of the line PQ is given by
v-v1=mix-x1)

(i) Slope of PQ = = _6_6 =-1

y-4=-1x+1)
y-4=-x-1
x+y=23

(i) For point A {on x-axis), v = 0.

Putting v = 0in the equation of PO, we get,
x=23

Thus, the co-ordinates of point A are (3, O).
For point B (on y-axis), x=0.

Putting x = 0 in the equation of PO, we get,
v=23

Thus, the co-ordinates of point B are (0, 3).
{iii) M is the mid-point of AR.

So, the co-ordinates of point M are

[3+ O O+ 3]_ {3 3]

2 2 2'2

A={15andC=(-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

[E,EJ= (-1,2)

2 2

Slope of AC = -1-5_-6_3
-Z-1 -4 2

For line AC:

Slope=m= g xl,v1)=(1,5)



Equation of the line AC is
v-vl=mix-x1)

3

-5="x-1

Y 2[ }

2y-10=3x-3

Jx-2y+7=0

Far line BD:

Slope=m = -1 —_2[1 1)=(-1,2)
T Slgpe ofAC . 3 '

Equation ofthe line BDis
v-vl=mx-x1)

-2
y-2= _—(x+1}
3

Jy-6=-2x-2
Zu+3v=4



Using distance formula, we have:

AB=\/(6-3) =J9+16=5
5c=\/2—6 —5+2)2 ={16+9=5
Thus, AC=EBC
-2-2 -4
Also, 5l AE= =
so, Slope of 53 3
-5+2 -3 3
Si BC= = =—
ope of 26 -4 4
Slope of ABx Slope of BC= -1
Thus, AB L BC
Hence, A, B, C can be the vertices of a square..
(i) Slope of AB= _62__32 = = Slope of CD
Equation of the line CD is
y—y1=m[x—x1]
+5=—"(x-2
=y 3 (x —2]
=3y+15=—-4x+38
=dx+3y=-7....(1)
Siope of BC= —2%2 = =3 _ 3 _i0pe of AD

2—6 -4 4
Equation of the line AD is
V—Vlzm[}f—xl]
3
>y—2= I[x —3)
=d4y—-8=3x—-9
=3Ix—4dy=1...(2)



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

(2)=9x—-12y=3

Adding the above two equations we get,
25x=-25

=x=-1
50,4y=3x—-1=-3-1=-4
== -1

Thus, the co — ordinates of point Dare (-1, — 1).
(i)

The equation of line AD is found in part (i)
Itis3x—4dy=1ordy=3x-1.

-1+2 1 -1

-1-6 -7 7

The equation of diagonal BD is

V=y1=mlx—x,)

Slope of BD =

=:-'!,-’+1=T[J<’+l]

=/7/y+7/i=-x-1
=x+/y+8=0

The given lineis

=3y +2.01)

Jy=x-2
_1 2

ym3rT 3

1

Slope of this lineis ?

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, 0} = (x1, v1}
The equation of the required line is
v-v1l=mx-x1)

y-0=-3(x-0)

Ix+y=0.42)

Point X is the intersection of the lines (1} and (2).
Using (1) in (2), we get,

Fy+6+y=0
10 5

'.x=3y+2=£+2=1
5 5

1 -3
Thu5.the-cﬂ—urdinatesnfthepr:rl'nt}{are[?: 5 ]

Let the line intersect the x-axis at point A (x, 0) and y-axis at point B {0, v).
Since, Pis the mid-point of AB, we have:

[X+D 0+ y]={32}

2 2
[E,EJ={3,2}
2 2
=06 y=4
Thus, A=(6,0) and B = (0, 4)
4-0 4 -2

SlopeoflinedB= _— ~ = = _—=
-6 -6 3
Let (x1,v1) = (6, 0)
The required equation of the line AB is given by
y-yl=mix-x1)
v-0= __‘Eix—él
3
Jy=-2x+12
Zn+3y=12



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 perpendicularto x — 3y + 4 = 0.

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

Question 5.
(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.

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.

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

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.

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:

Jx+6y=71 = 28x+24=284..(1)
by -8y =-23 = 15x-24v =-69..(2)
Adding (1) and (2], we get,

43x =215

x=5

From (2),8y=5x+23=25+23=48 = y=06

Thus, the required line passes through the point (5, &).



Slope of this line=2

Slope of the required line = __1

The required equation of the line is
yw-v1=mx-x1)

-1
y-6=__(x-5)
=
2y-12=-x+5
w+2y=17

Question 11.

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

Solution:

The given line is

E—E:lii:i—l:}y:gx—b
a b b a a
Slope of this Iine=E
a
-1 -a
Slope of therequiredline= |5 ~ |
(=]

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

Putting x = 0 in the equation 5 - % =1 .,weget,
=
Y
0o-=—=1
b
=y =-b

Thus, P={0,-b) = (x1,v1)
The eguation of the required line is
v-vwl=mix-x1)

|
+b=__—(x-0
¥ 5 (x-0)

by + b2 =-ax
ax+by+bZ2=0

a

% = 1 at the point where this line meets y-axis.



Question 12.
0 (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:

(i} Let the median through O meets AB at D. 5o, D is the mid-point of AB.
Co-ordinates of point D are

[E,EJ = {-1,1)

2 2

Slope of OD = ﬂ - -1
-1-0

(x1,y1) = (0,0}

The equation of the median OD is
v-v1=mix-x1)

y-0=-1{x-0]
x+y=0
[ii) The altitude through vertex B is perpendicular to OA.
Slope of OA= H = E
3-0 3
-1 -=
Slope of the required altitude= 5§ =~ 5
3

The equation of the required altitude through B is
v-v1=mix-x1)

y+3= __3[}{—5:1
=

Sy+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
3x=y+1.

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



Solution:

let A=(-2,3)and B = (4, 1)
Slopeof AB=m1 = 1-3_-2_-1

g4 2 & 3
Equation of line AR is
v-v1=mll-x1)

-1
y-3= —(x+2)
3
Jy-9=-x-2
¥+ 3y=7.01)

Slope of the given line 3x =y + 1is 3 =m2.
" ml = mz = _1

Hence, the line through points A and B is perpendicular to the given line.
Givenlineis 3x=v+1..[2)

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

%o, the two lines intersect at point P ={1, 2).

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

[—2+ 4J S+ 1} _ {1;2]= o
2 2

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

Question 14.
Given a straight line x cos 30° +ysin 30°- 2. Determine the equation of the other line which is parallel to it and passes through (4,
3).

Solution:

¥ COS 3[:":ilwyrsir'l SDD= 2

NE 1
¥ ilo
Xty

:‘,>\.I'§><+y=4

== —ﬁx + 4
Slope of this line = _ {3



Slope of a line which is parallel to this given line = _ﬁ
Let (4, 3) = (x1,v1)

Thus, the equation of the required line is given by:
v-v1=ml{x-x1)

y-3=—f3x-4)

B+ Y =43+ 3

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:

(k-2x+{k+3)wv-5=0..{1)
(k+3)y=-[k-2x+5

=[2—k}{+ 5
Y k+ 3 k+ 3

Slope of this line=mq = 2-k
l + 3

M 2%-v+7=0

y=2x+7=0

Slope of this line=my=2

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

»(f5s)@--

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

(ii) Line (1) is parallel to 2x-y+ 7=0
. ml = mz
2-k B




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.

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

Solution:

742 9 3

i1+1 12 4
Equation of the line BC is given by
y-v1=ml{x-x1)

Slope of BC =

y+ 2= E[.k:— 1)
4
dy+8=3x+3
Jx-4y=5..01)
1 -4
(i} Slope of line perpendicularto BC= 3 ~ 3
]

Required equation of the line through A (0, 5) and perpendicular to BC is
y-v1=ml{x-x1)

-4 1
y-5= ?LK_D"
Jy-15=-4x
dx+ 3y =15...(2)

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

(1) = Fx-12y =15

(2) = 16x+ 12y =60

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

W=23

So,4y=3x-5=9-5=4
y=1

Thus, the co-ordinates of the required pointis (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.

) §

t VX

Solution:

(MA=(2,3),B=(-1,2),C=(3,0)

[iijSIﬂpEDfBC=D_2 2__1
3+ 1 4 2

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

1

(x1,v1)=(2,3)

The required equation of the line through A and parallel to BC is given by:
v-y1=ml{x-x1)

v-3=-Z(x-2)

2y-b=-x+2

x+2y=0

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:

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

[3+?’4—2J={5’1]

> '3

SlopeofRy= 1+1 _2_
+2 f

(x1,v1l) =1(-2,-1)
The required equation of the median RX is given by:
v-v1=ml{x-x1)

y+1= E[K—EJ
7
fy+7=2%x+4
fy=2%-3
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:
P is the mid-point of AB. 50, the co-ordinate of point P are

[8— 4, -5+ 2] _ {2,—2]
= =
3 is the mid-point of AC. 5o, the co-ordinate of point Q are
[8+ D, -5 - 1[]] _ {4,—8]
= 2
-2+ 2 B -5
g-2 2
Slope of BC = “10-2 -2 g
O+ < £
Since, slope of PQ = Slope of BC,
L PQIllBC
Alzo, we have:
—-=2-2
2+ 4
-2+ 10 B 1
-0 =
Thus, PB is not parallel to QC.
Hence, PBCQ is a trapezium.

Slope of PQ =

Slope of PB =

=
3

Slope of QC =



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) the equation of line through P and perpendicular to AB.

Solution:

(i} Let the co-ordinates of point A (lving on x-axis) be (x, 0) and the co-ordinates of point B {lving v-axis) be (0, v).
Given, P=(-4,-2) and AP: PE = 1:2
Lsing section formula, we have:

1w+ 2w x 1xy+2xDJ

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

a3

2% Y
=-4=— -Z==

3 3
= x=-5 = -6
Thus, the co-ordinates of A and B are (-6, Q) and (0, -4).
(i) Slope of AB= —0~9 _ =6 _ 4

O+ & &

Slope of the required line perpendicular to AR = __1 =1
(x1,y1) ={-4,-2}

Required equation of the line passing through P and perpendicular to AR is given by
v-vl=mx-x1)

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:

The required line intersects x-axis at point A (-2, 0).
Also, y-intercept = 3
S0, the line also passes through B (0, 3).
-0 3
= M

Slope of line AB = =
O+ 2 2

(x1,v1) =(-2,0)



Required equation of the line AB is given by
y-v1=mix-x1)

y-0= E{}{+E}

2y=3x+6

Question 22.

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

Solution:

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 = 1]
d-2 2
(x1,v1) ={4,0)
Required equation of the line AB is given by
v-vl=mix-x1)
v-0- Zx-a)
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 = \f3x - 1. Write down the inclination of lines AB and CD; also, find the angle ¢ between AB and CD.

y D

A

0,
L
N



Solution:
Equationoftheline ABisy=x+1
Slopeof AE=1
Inclination of line AB = £5¢ (5ince, tan 450 = 1)

= SRPC) = 45"

Equation of line CDisy = ,f3x-1

Slope of CD = f3

Inclination of line CD = 400 (Since, tan 600 = ﬁ]
= L0O0X =60°

L LDQP =180° - 60% = 1207

Ising angle sum property in A POR.

o= 1280"- 45" - 1207 = 15°

Question 24.

Write down the equation of the line whose gradient is g and which passes through P, where P divides the lir

6) and B(3, -4) in the ratio 2: 3.
Solution:

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
(2:{3+ 3x(-2) Zx(-4)+ 3;:6}

2+ 3 ’ 24+ 3

=[6—6 —8+18J

5 5
= [:':'.. 2:] = {xls ":-"'1]
Slope of the required line=m = E

The required equation of the line is given by
y-y1l=mix-x1)

y-2= E[x—[}}
2
2y-4=3x

2y=0x+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:

Llet A=(5,4) and B =(7,-5)
) i -5-4
Slope ofthelineAB=_—__ - -0
;-6
(%1, ¥1) = (6, 4)

The equation of the line AR is given by
Y- Y1 = m(x-xq)

y-4=-90x- 6}
y-4=-9x+54
Ox +y =58 .01

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

Pw-23=58

Px =381

X=9

Thus, the co-ordinates of the required pointis (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:

Given points are A{7,-3) and B(1, 9).

Yz —¥1 9435 12

¥o — ¥ 1—-7 -6
-1 1

[ii) Slope of perpendicular bisector = _2 =

—_2

(i} Slope of AB =



41 549
2 'z
.. Equation of perpendicular bisector is:

1
y-3=—(x-4)
2

Mid-point of AB = [ ] =(4, 3)

2y-b=x-4

-2y+2=0

[iii) Point (-2, p) llesonx -2y + 2=0.
L=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.

8/

P (2, -3)

Solution:

[i} Let the co-ordinates be Alx, 0) and B{O, v).
Mid-point of A and B is given by [:H_ . y+D] =[g’ %]

> P2



= x=42and v =—6
o= (4,0)and B =(0,-6)

— —m-0 3 1
(i) Slope of line AB, m = ii_ii = 57 =§ = 15
[iii) Equation of line AB, using A4, O)
3
—0=={x-4
y=0=5(x-4)
2y=3x-12
Question 28.

The equation of a line 3x + 4y — 7 = 0. Find:

(i) the slope of the line.

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

Solution:

3x+tdy-7=0..101)

4y =-3x+7
-3 K
Y= —¥X+ —
273
. i =
(i} Slope of theline=m=-=
-1 4
(i) Slope of the line perpendicular to the givenline= -3 ~ 3
q

Solving theequationsx-v+2=0and 3x+v-10=0,wegetx=2andy=4.
5o, the point of intersection of the two given lines is (2, 4).

Given that a line with slope ﬂ passes through point (2, 4).
Thus, the required equation of the line is
y-4= iL (x-2)

>

Jy-12=4x-8
du-Iy+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

(i) Equation of diagonal BD



Solution:

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

Alx. V) B(5.8)

In parallelogram ABCD, Alx, v), B(5, 8), C{4, 7) and D2, -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 74 7
. or | —,=| aor |=,&
[ " 2 ] {2 EJ [2 j

(i)
Since O is the midpoint of AC also,

X+ A 4T x=T-4=3
> 3

and y+/

—2=y+7 =142y =14-7=7

Thus, coordinates of & are (3,7)
(i)

Equation of BD will be

Yoy XX

¥Ya=¥1 X

B _{Fz‘h} _
=Y h—mx(*’ Xy
= v+ 4= itgx[x—g]

:by+4=§x{x—2]

=y +4=4{x-2)
=+ d=4dx -8
= dy -y =12



Question 30.
Given equation of thelineLqisy =4.
(i)Write the slope of the line L, if Ly is the bisector of angle O

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

L&

Solution:

(i)
Equation of line L, is v=4
-+ L,is the bisector of 2O




™~
L1 <
v g 0
. N\
\ 74
v
L LPOX = 45

Slope =tan 45 =1
Let coordinates of P be (x,v)
+Plies on L,

(ii)

“Slope of L, = 2275

Nog = Xy
.40, 4
x =0 X
= x =4

- coordinates of P are [4,4)
(i)

Equation of L, is

Y=y, =mx-x)

=y -4=1[{x-4)

=y -d4=x-4

=x =y



Question 31.
(i) equation of AB
(ii) equation of CD

A(-5, 4)

/ B(3. 3)

Solution:
. 3-4 -1
Sl FAB=—"——=—
(i) Slope o 55" B

. Equation of AB is given by
1

v d=-2(x=(-5))

Sy - 32 =—-x+5)

By -352=-x-5
W4 By =27

(i) AB and CD are perpendicular to each other,
Thus, product of their slopes = -1
Slope of 2B xSlope of CD = -1

::v_—gixSIr::pe of CD=-1

=Slopeof CD =8

MNowi, from graph we have coordinates of D =(-3, O)
-~ Equation of line CD is given by

v—0=28x+3)

W= 8+ 24



Question 32.
Find the equation of the line that has x-intercept = -3 and is perpendicular to 3x + 5y = 1.

Solution:

Slope of 3x+ 5y = 1is given by —% =

= Slope ofline perpendicular to 3x+ 5y = 1:- L -

Slope of 3x+ 5y =1 -

2
3

1
3
%
Mowy, x-intercept = -3

W= IMX +C

== %x(—3)+c
=Cc=5
.. Equation of required line is given by v = %K+5

e 3y =Sx+ 15
e Sx-3y+15=0

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

Solution:

(i1 The equation of the line passing through the points (-1, 4y and Q(5, - 2} is

—2-4
s

Y= 4=

X=3 y—4=§(x+1)
e y—d=—-1x+1)
e w—d=-x-1
e w4y =23



(i) The line x + v = 3 cuts x-axis at point A, Hence, its v-coordinate is 0.
And, x-coordinate is given by
XK+ U0=3=u=23
So, the coordinates of & are (3,00
The line =+ v = 3 cuts v-axis at point B, Hence, its x-coordinate is O,
And, y-coordinate is given by
O+y=32=y=23
So, 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 22

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

(ii) equation of line CD

(iii) co-ordinates of points Eand D

C(2,10)

Solution:

. . E-6 2 1
=y flineAB =m=—— = — - -_

(i) Slope of line i o =
The y-intercept of the line 2B is &,

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

W= M+ C
[H=3 y=—%><+6
e 3y =—-x+ 18

e %+ 3v =18 which is the required equation.



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

:—%xSlcpem =-1

= Slope, = 3

Us=ing the slope-point form, the equation of CD is given by
Yo=Yy = Ml =3 )

e v-10=3x-2)

ey —-10=3x-6

e Sx-v+ 4 =0, whichis the required equation of line CD,

(iii) Since point E satisfies the equation of AB, and the y-coordinate of
Eis 0, we can find the x-coordinate of E.
X+ 30)=18
= x=18
S0, the coordinates of E are (18, 0),
Mow, since point D satisfies the equation of CO, and the v-coordinate of
iz 0, we can find the x-coordinate of D,

Sx-(M+4=0
= 3x =-4
Sx=-2

3

L |

S0, the coordinates of D are [—

, o}
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 aline through point P meets x-axis at point A and y-axis at point B,
Co-ordinates of & are (x,0) and co-ordinates of B are (0, v).
Mow, BP = 2PA
BF 2
PA 1
=P divides AB in the ratio 2 1.
dxxw+1x0 2x 0+ lny_ [EX yJ

33

So, the coordinates of P are { 571 ' 9a 1 = 5



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

:ﬁ%=4¢2mﬁgsx=6md%=3¢y=9

= Co-ordinates of & are (6, 0) and coordinates of B are (0, 9).
. - ~9-0 9 3

L Slope of line AB = e ET 5

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

e 2y =—-3x+ 18
e Jx+ 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:

Since the line passing through the x-axis makes an angle
of 30F with the positive direction of the x-axis,

L 1
the slope of the line is given by tan 307 = —.,
V3

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

iz given by solving the equations simultanecusly,

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

G — 2y = 2

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

Substituting the value of x in 2x—-v =1, we get vy = -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

y-(-3)= %[x —(-1)]

ey + 3= w4+ 1)

Ly
e
i

e, y=E+E

-3



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:

2-3 -1
0o-(-1 1
Using the slope-paint form, the equation of line AB is given by
Y=y = m(x - x,)

e y-3=-1[x-(-1]]
e y-3=-1x+1)

Slope ofline AB=m = =-1

e y-3=-x-1
e X+ =2
Mow, slope of line E!-C=1;§= __11=—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:

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

j[3+3#6+2J=[5+ ><J1[3+3.f]

z T2 z T2
S+x 10+
=(3, 4)=
@3 4= (252,127
=2t X 35 x-6=x=1land 12Y C 42104y =82 y=-2

. Co-ordinatesof D are (1, - 2).



(i) Length of diagonal BD = 41— 5)% + (-2 - 107
= =47 +(-12)°

= 160
= %ﬁ units
(iii) Slope of side AB = m = 10-6_4_
5-3 2

Thus, the equation of side AB is given by
yw—6=2{x-3)
e w-—G=2%-6
e dx—y =0
Le w o= 2%

Question 39.

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.
¥

c(-27) 4

(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:

(i) The line intersects the x-axis where v = 0,
Hence, the co-ordinates of & are (4, 0],

(i) Length of AB = \[(4— (-2))° + (0-3) = /36 + 3 = 435 = 3.5 units
Length of AC = 4= (-2))"+ (0 + 4 = ¥56+ 16 = 52 = 2JT3 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 Q be x and v
ki-21+ 1[4 k-1 + (O
*= : k]+1|: :I and y = I:l{jl
Q lies on the y-axis where x = 0,
-2k + 4
lk +1
= 2k+4=0
=2k =4
4 2
271
Thus, the required raticis 2 1.

=0

=k =

(iv) Slope of line AC=m= — —=_"-2
Thus, the equation of the line AC is given by
2
~0=%(x-4
Y 3( )

e Sy = 2w - B
e 2% — 3y = B



Question 40.
. S-k
Sl FPO=—= ~
(i) ope of PQ Y

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

- Mid-point of PQ = [6+234, '11; 3} {% "58] - (20,-4)

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 = [1(0) +2x) 1y + E(D)J

1+2 S
:»(4,—1){% 1}

33

:>2—X=4ar‘|d£=—1

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

y -3-0 -3 1
i, Slopeof AB=— —=_— ==
> 0-6 -6 2
= Slope of line perpendicularto AB =m =-2
P=(4-1)

Thus, the required equation is
y = y1=m(x-x)

=y - (1)=-2(x-4)
>y+1=-2x+8

=>2x+y=7



