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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 given lineisx-2yv+5=0.

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

(i) Substituting x = 0 and v = 5 in the given equation, we have:
LHS5.=0-2x5+5=-10+5=-5 ¢ RHS.
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:
LHS. =-5-2=x0+5=-5-0+5=5-5=0=R.HS.
Thus, the point (-5, 0) lie on the given line.

[iv) Substituting x = & and v = & in the given equation, we hawve:
LHS. =5-2=545=5-10+5=10-10=0=R.H.S
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 eguation, we have:
LHS. =-2-2 % (-1.5)+5=-2+3+5=6 = RH.5.
Thus, the point (-2, -1.5) does not lie on the given line.
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Question 2.

State, true or false:

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

(ii) the line g E % = O passes through the point (4, -6).

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

Solution:

(i) The given lineis 2 + ¥ = 0

Substituting x = 2 and v = 3 in the given equation,
LHS = 2+ X -141-2«RHS.
PG

Thus, the given statement is false.

. . N S Y
[il) Thegivenlineis Z+ L =0
NG

Substituting x =4 and v = -6 in the given equation,
LHS. =2+ _2-2-0-RHs

2 3
Thus, the given statement is true.
(iiil)LHS=y-7=7-7=0=RH.S.
Thus, the point (8. 7) lies on the liney - 7 = 0.
The given statement is true.
(V) LHS.=x+3=-3+3=0=R.HS
Thus, the point (-3, 0) lies on the linex+ 3 =0.
The given statement is true.
(v) The point (2, a) lies on the line 2x-v=3.
Lo22)-a=3
4-3=3
a=4-3=1
Thus, the given statement is false.

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

Question 3.

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

Solution:

Given, the line given by the equation 2% - % = 7 passes through the point (k, 6).

Substitutingx = kand v = & in the given equation, we have:

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.

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:

Sm_2A2m-1)

g 3 0
3m_4m-2_
g 3
9m—2Dm+lD=_1
15
9m - 20m+ 10 = -15
~1im=-25
25 _ 3
=174

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
s5-1 -2+2
[ 2 ‘T2 J = (29)
Substituting x = 2 and v = O in the given equation, we have:
LHS5 =3x-5y=3(2)-5(0)=6-0=6=RHS5.
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.
(i) 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 (3, 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

8+2 3-5 _ a+2_1
2 2 >

Substituting x = at+2

and v =-1in the given equation, we have:

Y= 0¥ -2
a+ 2
2

1

-1=3x -2

3><Ex+2=

.5|+2=g
3
2, 2-6_-

ui]

3 3 3
(ii) The given line bisects the join of A {8, -1) and B (0, k), 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

(8+D —1+k]=(4—1+kJ
2 2 b2

Substitutingx=4andy = —l+k in the given equation, we have:
x-oy+11=0
4—6[_1+k]+ 11=10
=2
6[_1+RJ _ 15
=

-1+ k _ 15

2 =)
-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

(ii) Given, the line y = mx + 8 contains the point (-4, 4).
Substituting x =-4 and y = 4 in the given equation, we have:

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

4=-4m+8
dm =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 -
S5y +15=07?

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 2><6+3x1]

NG ! 2+ 3
-B+6 12+3

=[ 5 'S5 ]

= 10,3)

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

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(—4}]

1+2 ! 1+2
B 2+ 10 2-8
3 '3
= (4-2]
Substituting x = 4 and v = -2 in the given equation, we have:
LHS. =x-2v=4-2{-2)=4+4=8 = RH.5
Hence, the given line does not contain point Q.
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Question 11.

Find the point of intersection of the lines:

4x + 3y =1and 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.
(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
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So, the point of intersection of the first two lines is (3, -1).
If this point lie on the third line, i.e., x + 5y + 2 = 0, then the given lines will be concurrent.

Substituting x = 3 and y = -1, we have:
LHS. =x+5y+2=3+5(-1)+2=5-5=0=R.H.S.

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

Exercise 14B

Question 1.

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

Solution:

(i) Slope=tan0®=0

(i) Slope = tan 30° = 1

[iii) Slope=tan 72930’ = 3.1715
(iv} Slope = tan 446° = 1.0355

Question 2.

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

Solution:

(i} Slope=tan @ =0

= 6 =0°

(ii) Slope = tan & = f3

= 8 =60"

[iii) Slope = tan & =0.764&
= 8§ =37"24

[iv) Slope = tan & = 1.0875
= g =47"24
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Question 3.
Find the slope of the line passing through the following pairs of points:

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

Solution:
We know:
5|C'|}E"= u
R T Ay
. Z+3 5
(i} Slope = ==
1+2 3
(i) Slope = 0-0 = E: O
O+ 4
(if) Slope = ~2+ P _ 4
—d
Question 4.

Find the slope of the line parallel to AB if:

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

Solution:
(i} Slope of AB = -4 _2_ 1
O+2 2
Slope of the line parallel to AB = Slopeof AB=1
i) Slopeof AB= 2*3 _ 8 _ _4
-2-0 -2

Slope of the line parallel to AB = Slope of AB =-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)

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

Solution:
(i) Slopeof AB= F*+= _ =2
-Z-0 2
1 -1_=2
Slope of the line perpendicular to AB = m = %gu T q
(i) Slope of AB= 2% 2 _ % _ _
-1-= -4
-1

Slope of the line perpendiculartoc AB = ——48¥ —— =1
g PErp Slope of 4B

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:

1-2 -

Ly

Slope of the line passing through (0, 2) and (-3,-1) = =5 = = =1
Slope of the line passing through (-1, 5} and {4, a) = 8-S = LS
441 S

Since, the lines are parallel.
Lqo8-°

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) = =__ -
Z2-a -a
Since, the lines are perpendicular.
-1 _ -1
-
2-a
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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 T {10, &).
4+ 72 &) -3

Slope of AE= —A—4 = 3 = 7
6—4 2 1

Slope of BC= 1054 = ¥ =?
6+2 8 4

Slope DMC=HZE=€

It can be seen that: .

Slope of AE= Slope of AC

Hence, ABE | AL.

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 given points are A(4,5),B(1,2),Ci4, 3)and D (7, &).

2-5 -3
Slope of AE= 4 3 =1
6—3 3
S COD=——=—=1
ope of =2 3
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Since, slope of AB = slope of CD
Therefore AE || CD

3-2 1

s/ BC=2—2 -2
ope of 4-1 3

5-6 _ -1 _ 1
4-7 -3 3

Slope of DA =

Since, slope of BC = slope of D&

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:

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

Co-ordinates of P are

[—2+ -’il-J 4 8] _ {L 6]
2 2

Co-ordinates of Q are
d4 10 247 _ {7 15
2 2 'z

Co-ordinates of R are

[1[]+11 ?—5J=[§ 1}
2 2 =
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Co-ordinates of S are

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

15 15-12
2 2 3 1
dlopeof FR= =TT T3 T
e NP
2 2 =
dlope of RS =g T o1 T -1z 4
2 2 2

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

| — 15 2—15
2 2 -13
Slope of QR = ﬂ_?_ 1-14 7
2 2
6+% 122+1 13 13
Slope of 5P= 1_22 >— o =_?= >
2 2

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

Hence, POQRS is a parallelogram.

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

Solution:

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

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

c+a—-b—-rc a—b

Slope o = = =-1
pe of FQ b—a b—a
a+b—-c—a b—-c

Slope of QR = = =-1
peof Q c—b c—b

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

Question 12.
Find x, if the slope of the line joining (x, 2) and (8, -11) is_Tf .

Solution:

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

5|opequB=‘11‘2
2

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

12 =

g-x 4

52 =24-3x

Sw=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 C

A B
O > x)
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Solution:

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

Therefore, slope of AB =0

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

Slope of AC = tan 40° =\{§

Slope of BC = -tan 40° = 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
(@) > x>

Solution:

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

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

AsBC J_AB_.E'DI}EDfBC= _ij = _ﬁl = Not deﬁned
1 -1

As AD | AR slope of AD = - = not defined

Slope of AB ]
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(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 = 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,

(i) the slope of the median AD, and

(i) 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) Slopeof AR = 2~ 4 _6_3
53-5 % 4
-1

-1 -4
Slope of the altitude of AB = m ==-3
4

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

[—3+ 1}&] = (-1,-5)
2 2
Slopeof AD= 2= 4_ 29 _ 3
-1-5° =6 2
(i) Slope of AC= 0= 4 _ 712 _ 5
-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.
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Solution:

(i) Since, BC is perpendicular to AB,
-1 -1 -3
Slopeof AB = Slope of BC 2

2
3

(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, -/3)andB=(3,0)

(ii)A=(-1,23)and B=(-2, ./3)

Solution:

(itA=(-3.-2)and B =(1,2)

Slope of AB = 2t2_4_
1+3 4
Inclination of line AB = g = 45°

1=tano

(i)) A= (0, —j5 ) and B = (3,0)
Slopeofap 0+3 _ 43 _ 1

3-0 3 B

Inclination of line AB = 8 = 30°

= fang

(i) A= (-1, Eﬁ] and B ={-2, ﬁ]

Slopeof AB= N3 23 _ 5 _ e
-2+ 1 -1

Inclination of line AB = 8 = 460°

= tano
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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.
. Slope of AB =5Slope of BC

-1-2 4+1

2+3 a-2

-3 5

5 a-2

—Ja+6=25

-Ja=25-6=19

-19 1

8= ——=-6G_
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 AR = 5Slope of BC

-4-3  -2+4
2=k K +1-2
-7 2

2—-kK k-1
o+ 7 =42

X =-3

|'<=__1

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.
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Solution:
0
: C (4, 10)
9
8
7 B (4,7)
6
5
4
3
2
k A1, 1)
€
1
AR piigitigiitisi gty

From the graph, clearly, AC has steeper slope.

Slope of AB = 7;1= §=2
4-1 3

Slope of AC = M= 2=3
4-1 3

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

Question 21.
Find the value(s) of k so that PQ will be parallel to RS. Given:
(i)P(2,4),Q(3,6),R(8,1)and S (10, k)

(i) 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 PO = Slope of RS

-~ -4
(i} SlopeofPQ="__ =2
3-2

Slope of RS = k-1 =k_1
10

k-1

I rJ
[

]

|:_J'| |
]
Fopo

=

(ii) Slope of PQ =

k+1=

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

Slope of RS =

L3

i1+1_12
6-5 1
2
k +4k=k2+4k
7-6
S12=kE 4 4k
k?+dk-12=0
(k+eik-21=10

=-6 and 2

(iii) Slope of PQ = =1z

Slope of RS =

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.
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Question 2.
Find the equation of a line whose:
y-intercept = -1 and inclination = 45°,

Solution:

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

Substituting the values of c and m in the equation v = mx + ¢, we get,
v =2x-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=
3

The equation passes through (-3, 4) = (x4, v1)
Substituting the values iny - yq = mix - xq), we get,

4
y-d=__[x+3)
3

Jy-12=-4x-12
4y + Jy =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) = (1, v4)
Substituting the values iny - yq = mix - x4}, we get,

y-4=f3(x-5)
y-4=f3x-5.f3

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

Question 5.

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

(1) Let (0, 1) = (x4, y1) and (1, 2) = (x2,y2)
. Slope of the line = ?

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

y-1=1(x-0)

y-1=x

y=x+1

(i) Let (-1, -4) = (x4, y4) and (3, 0) = (%2, ¥2)

L Slope of the line = Ord_4_
+1 4

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

y+4="1(x+1)

y+4=x+1

y=xX-3

Question 6.

The co-ordinates of two points P and Q are (2, 6) and (-3, 5) respectively. Find:
(i) the gradient of PQ;

(ii) the equation of PQ;

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

Solution:

Given, co-ordinates of two points P and Q are (2, &) and (-3, 5) respectively.
(i) GradientofpQ= =2~ © -1 _ 1
-5-2 -5 5
(i) The equation of the line PO is given by:
¥ -y =m(x- xq)

y-6=1ix-2)
5

By-30=x-2

Sy=x+28

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

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

Q=x+28

X=-20

Thus, the co-ordinates of the point where PO intersects the x-axis are & (-258, O).
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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:

[i} Given, co-ordinates of two points A and B are (-3, 4) and (2, -1).
-1-4 B -5 o
2+ 3 5
The equation of the line AB is given by:
¥ - yq = mix-xq)

Slope =

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

[ii) Let the line AB intersects the y-axis at point (0, v).

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

O+y=1

yv=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)
ya % 60° A X
N\ V4
e
A C\/

Solution:
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Slope of line AB =tan45°=1

The line AB passes through P (3, 4). S0, the equation of the line AB is given by:
¥ - ¥4 = mix - xq)

y-4="1(x-3)

y-d=x-3

y=x+1

Slope of line CD = tan 60°= f3

The line CD passes through P (3, 4). S0, 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 AABC are AS, 5), B(7, 8)and O1,- 10),

Coordinates of the mid-point D of BC = [Kl il J Vit vE]

= 2
_[?+1 8+[—1[:]:IJ
2 2

g3 -2
2
=4, - 1)

Vp-¥, _-1-5_-6
Slope of AD - _ _%_6
P o X, - %,  4-3 1

Mow, the equation of median is given by
Yoy = MK = Xy )

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

=w-50=-0x+18

= EX+y =23
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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.

y
A
D c(7, 5)
F
A B
0 rda

Solution:

Since, ABCD is a parallelogram,

Sh+ 2B = 180R
~ B=180°-40°=120°
Slope of BC = tan 120° = tan (?0° + 307 = cot30° = ﬁ

Equation of the line BC is given by:
v -yq = mix-xq)

y-5=f3x-7)
y-5=3%x-7/3
y=3x+5-73

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

¥ -yq = 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:
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The given equations are:

¥+ 2y =7 .01

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

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

. 1-0 1
Smpeafrherme——s_ﬂ C

Required equation of the line is given by:

!r"—!r’lzm[«"f_xl]

==-v—D=%[x—D]
=Ly=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 &, 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 2

(-1.2)

.. Slope of AD = £ - __5 -1
-1-4 -5
The eqguation of the median AD is given by:
¥ -y =m(x- x1)
y-2=1x+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 = =__ ==
O-<4 -4 2

The equation of the line which is parallel to AC and passes through B is given by:

y-3= 3 (x+2)
2

Zy-6=3x+06
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 = u-4_-4
5-4 4

—-1

_1 _1
Slope of BC

The equation of the line through A and perpendicular to BC is given by:
Y - ¥q = M{x- X4}

Slope of line perpendicular to BC =

y-a3=1(x-0)

y-3=X

y=x+3
Question 14.

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

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

Slope of AB = 3__4= -1
Z—-1

-1
Slope of AB
The equation of the perpendicular drawn through C onto AB is given by:
Y- Y1 = mix-xq)
y-2=1x+1)
y-2=x+1
y=x+3

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

Solution:

{i} When x-intercept = 5, corresponding point on x-axis is (5,0)
When yv-intercept = 3, corresponding point on y-axis is (0, 3).
Let (x4, ¥1) = (5, 0) and (x5, v2) = (0, 3)

3-0 =3
Slope=—"_°- = _~

o-5 5

The required equation is:
¥ -yq = mx-xq)
y-0= 23(x-5)

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

{il) When x-intercept = -4, corresponding point on x-axis is (-4, O}
When y-intercept = &, corresponding point on y-axis is (0, 6).

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

& -0 B & B 3

Slope =
o+4 4 2
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The required equation is:
Y- yq = mx-xq)

3
y-0=—(x+4)
2

2y=3x+12

[iii) When x-intercept = -8, corresponding point on x-axis is (-8, 0)
When yv-intercept = -4, corresponding point on y-axis is (0, -4).
Let (x4,v1) = (-8,0) and (xz. y2) = {0,-4)

410 B - - 1

Slope =
O+ = = 2

The required equation is:
Y- yq=mx-3xq)

-1
y-0= — (x+8}
2
2y=-x-8
x+2y+5=0
Question 16.
Find the equation of the line whose slope is § and x-intercept is 6.

Solution:

Since, x-intercept is &, so the corresponding point on x-axis is (&, 0).

Slope=m= _~

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

-5
y-0=_=(x-6)
=

6y =-5x+30
S+ by =30

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

Solution:
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Since, x-intercept is 5, so the corresponding point on x-axis is (5, 0).
The line also passes through (-3, 2).
- Slope of the line = 2-0_2 _-1
-3-5 -E 4
Required eguation of the line is given by:
Y- ¥q = M{x-Xq)
v-0= "1 x-5
il
dy=-x+5
x+dy="5

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

Solution:

Since, yv-intercept = 5, so the corresponding point on y-axis is (0, 5).
The line passes through (1, 3).
. Slope of the line = E = ?

_-2

Required equation of the line is given by:
Y - Y1 =m(x-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:

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

Let AB and CD be two equally inclined lines.
For line AB:
Slope=m=tan45%=1
(x1,y1) = (-2,0)

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

y=x+2

For line CD:

Slope =m=tan (-45%)=-1
(%1, v1) = (-2,0)

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

y=-x-2

x+y+2=0

Question 20.

The line through P(5, 3) intersects y-axis at Q.
(i) Write the slope of the line.

(ii) Write the equation of the line.

(iii) Find the co-ordinates of Q.

Solution:
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(i)

The equation of the y-axis is k=0

Given that the required line through P({5, 3
intersects the y-axis at G and the angle

of inclination 1= 45°,

Therefare slope of the line PO = tan45® = 1.

(ii)

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

¥ - ¥ =m[><—><1]

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

W -3 =1x[x-5)

= y-3=8-5

=R -y=2

.....

From subpart (i), the equation of the line PQ

158 —y=2

Given that the line intersects with the v-axis, k=0
Thus, substituting x =0 in the equation x -y = 2
we have, 0- y =2

=y =-2
Thus, the coordinates point of intersection Q
are Qi0, - 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.
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Solution:

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@8q

3+ 1 ! S+ 1
B [36+ 4 —_BJ

4 "4
= [1[:],—2]
Slope = m=_= (Given)

Thus, the required equation of the line is
Y-y = MiX - Xq)

v+ 2= __2[}{-1'3}

By +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.

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

Solution:

[i} Co-ordinates of the centroid of triangle ABC are

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

3 3
(2
33
iii]SIDpec}-’AB=E=__2=_1
3-1 2

Slope of the line parallel to AB = Slope of AR =-1
Thus, the required equation of the line is
¥ - yq = mix - x4)

3 3
Sy -11=-3x+11
JK + 3y = 22
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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(-31+ 3x7 2x4+ 3x(-1)
2+ 3 J 2+ 3

_ [—6+21 8—3]

5 ' 5

(=)

5'5

= (3.1)

Slope of BP = £= 0
3-4

Required equation of the line passing through points B and P is
¥ -yq = mix-xq)

y-1=0(x-3)

y=1

Exercise 14D

Question 1.
Find the slope and y-intercept of the line:

(hy=4

(ii)ax —by=0

(iii)3x -4y =5
Solution:

(ify=4

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

y-intercept=c=4

(i ax-by=0=> by=ax = y= S:x:

Comparing this equation with y = mx + ¢, we have:
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a
Slope=m=Z2
b

y-intercept=c=0
) 3x-4y=5 = dy = Bx -5 =y = Sx -2
4 4

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

Slope=m-= E

o 5
v-intercept=c= — —

4

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

Solution:

Given equationofalineisx-vy=

= 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 § =tan 45°

L B= 45"

Question 3.

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

(i) 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
=y =-3x-7
3 7

=y =—-=x-—
i 4 4

Elope of this line=_Z=

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

=}y=%>{+@
21 21
=,‘>3.f=ﬂ}<+E
3 21

£

Slope of this line= —

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

y=ZxX-—
3 3

Slope of this line = l

Ju-y=7

yv=3x-7

Elope of this line=23

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

Eo, the lines are not perpendicular to each other,

[iii)3x+2y=5

2y=-3x+5
-3 5

Y= — X+ —
= =

Elope of this line = __3
x+2y=1
dy=-x+1

-1 1

y= x4+ =
573

Slope of this line = __1
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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.

Question 4.
Find the slope of the line which is parallel to:

iix+2y+3=0(i) 2-¥_1-0
Y > 3

Solution:

lilx+2v+3=0
2y=-x-3

y = 1.3
= =

Slope of this line = _?1

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

Slope of this line = g

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

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

Question 5.
Find the slope of the line which is perpendicular to:
Mx-Ys3-0li)E-2y=-4

o7 3 =Y

Solution:

Mx-Y43-0
=

Yo x+3
=
Wo=2x+ 65
Slope of this line =2
-1 -1
Slope of the given line 2

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

oy X
(i) Z -2y =4
3 W

H==-4

X
3

W=—=-2

"
&

s 1
Slope of this line= Z—

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

|
—

o\.||—n|

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

2 3
Y= X+ —

b b

Slope of this line = %

ax+ 3y =2
Jy=-ax+2
= 2

Y= —X+ —
3 >

Slope of this line = _°

Since, the lines are parallel, so the slopes of the two lines are equal.
2 -4

b 3
ab=-6
(iilmx+3y+7=0
Jy=-mx-7
y=ﬂx—z

3 3

Slope of this line= _

Cx-ny-3=0
ny = 5x-3

5 3
y=Zx-2
il I

Slope of this line = E
M

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

-

Sm=>on

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.
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Solution:

2%-y+5=0
y=2%x+5

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

1-’=—:x:+ﬂ
3 3
—F

Slope of this line= 2—

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

;{3P§J=—1
P _ 4

3

M| L

p:

Question 8.

The equation of aline ABis 2x — 2y + 3 = 0.

(i) Find the slope of the line AB.

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

Solution:

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

y=x+ =

Slope of theline AB=1
[il) Required angle = B
Slope =tan@ =1=tan 45"
g =45°
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Question 9.
The lines represented by 4x + 3y = 9 and px — 6y + 3 = 0 are parallel. Find the value of p.

Solution:
dx+3y=9
Jy=-4x+9

-
y=__x +3
I

Slope of this line= —

px-by+3=0
Sy=px+3
P

Y= ‘;-:i+1
S,
_F

Slope of this line= =
=

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

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
?=—Ex+§
= =
F

Slope of thisline= -
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v=3du+7
Slope of this line
2y+px=23
2y =-px+3
P

=
y=—"w 4 Z
= =

P

Slope of this line Lall

2

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

(3}[—%} ~ -1
*_y
2

]
%

L]

p:

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 twao
given points A(xy, vy ) and B (ks o) is

¥z - ¥y

Slope of AB=
Mo — ¥

z 1
The =lope 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 &

Slope of aB=

Equation of the given line is 2% - 4y=5
= Equation is 4y=2x - &

= Equation is y= %(Ex )

) . w &
= Equation s y=—- =
“ ¥ 2 4
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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 slopes is -1

[E]xl: -1
& 2

= h-3=-12
= h=3-1%2
= h=-0

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

Solution:

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

::}{J_. ‘;-"]_fI =(-5,7)

Required equation of the line is

Y- Yq = M - xq)

v-7=0[x+5)

v=7

(i) The slope of the line parallel to y-axis is not defined.
That is slope of the line is tan 90" and hence the given line is parallel to y-axis.
(1, v1) = (-5, 7)

Required equation of the line is

x-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:

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

(i(Jx-3y=4
= Jy=x-4
1 4
== = — = —
Y 3 3

Slope of this line = l

Slope of a line parallel to this line = l

Required equation of the line passing through (5, -3) is
¥ -y1=mx-xq)

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

Jy+9=x-5
¥-3y-14=0
(il) 2y =-3x+ 3
Dr‘f = - E w4 %
< <
. . . o
.. Slope of givenline=-Z
Since the required line is parallel to given straight line.

.. Slope of required line {m) = - E

MNow the equation of the reqguired line is given by:
Y- ¥1=mix-xq)

2‘”:*-1=—§[><:— 0)

=2y-2=-3x
=3x+2y=2

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

Solution:
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duw+5Sy=6
Sy=-4dx+6
W= _4>< + 5
5 5
Slope of this line= __
5

The required line is perpendicular to the line 4x+ S5y = 6.
-1 _
Slope of the given line

ul L
alin

. Slope of the required line =

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

y-1= E %+ 2)
4

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 A=(6,-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;0J —32+ 3} - (3.0)

Thus, the required line passes through (3, 0).

Slopeof AB= 53 _ 6

0-6 -6

-1 1
Slope of AB
Thus, the equation of the required line is given by:
¥ -Yq=mix-xq)
v-0=1(x-3)
y=x-3

. Slope of the required line =

Question 16.

In the following diagram, write down:
(i) the co-ordinates of the points A, B and C.
(ii) the equation of the line through A and parallel to BC.
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A
| —
B
-

P

o)
B o

%
e ——

, 4

Solution:

(i} The co-ordinates of points A, Band C are (2, 3), (-1, 2) and {3, 0) respectively.
o-2 -2 -1

J+1 4 2
Slope of aline parallel to BC = Slope of BC = _?1

(i) Slope of BC =

Feoyuh ol cyud v ur g e passingg o dugn A ana paraliel to Ba 15 given oy
Y- ¥1=mx-xq)
-1

y-3=_" [x-2)
=

2y-b6=-u+2

H+2v=28

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

[—5+ 16+ 4J (2,5

2 2
SlopeofBD- 776 _—2 _-1
1+5 & 3

Far line BD:
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Y -y =m{x-xq)

y-6= __1 (% +5)
3
Jy-18=-x-5
X+ 3y=13
For line AC:
-1 . . .
Slope=m Slope of BD =3, (x5 y1)=(-2.5)

Equation of the line AC is
¥ =yq = mx-xq)
y-5=3x+2)
y-5=3x+6

y=3x+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]qa_«ﬂ

=2 =2

Slope of AC = —6+2_-4_1
-1-7 -2

Faor line AC:

Slope=m-= %.{xi.}fl_‘. =(7,-2)

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

v+ 2= l [x-7)

2y+d=x-7
2y=x-11
For line BD:
-1 _—1__2
Slope=m= Glope of AC 1~ (xuv1)=(3.-4)
2

Equation of the line BDvis
Y -Yq=mix-xq)

y+4=-2(x-3)
y+4=-2x+6
2x+y=2
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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:

(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, .2, D are

2 =
Slope of AD = §+5 - -8
Equation of the median AD is
yv-3=-80x-0)
Bx+vy=73
(ii) Let BE be the altitude of the triangle through B.
Slopeof AC= 2+¥2 _ 2 _ _

-Z2-1 -3

-. Slope of BE = -1 L

Slope of AC T3
Equation of altitude BE is

1. ..
y-2= glx—ﬂ_.
Jy-b=x-2
Jy=x+4
(i) Slope of AB = i* o _7

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

5o, the eqguation of the line passing through C and parallel to AB is
y-4=7x+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.
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Solution:
[} 2v=3x+5
== Ex + E
2 =

Slope of this line= =

-1 -2
SlopeofthelineAB= "3 ~ 3
E

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

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

dy-G=-2%+4

2+ Iy=12

[ii) For the point A [the point on x-axis), the value of v = 0.
L2+ dy=12 = 2x=12 = x=5

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

For the point B (the point on y-axis), the value of x = 0.
L2t dy=12 = 3y=12 = vy=4

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

Areaof A OAB = % = 0OA x COB= é =x & x 4 =12 squnits

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 y = 0.
LA -Oy+12=0=4x=-12 = x=-3

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

Here, (x4, v1)={-3.0)

The givenlineisdx -3y +12=0

Jy=4x+12

4
y=—x +4
3

Slope of this line = %1
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-1 -3
" Slope of aline perpendicular to the given line = 4 = a4
3

Required equation of the line passing through A s
Y- ¥q = mix-xq)

-3
y-0= E[>=:+3}

dy=-3x-9
Ix+dy+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
-y +18=0
Jy=2x+18

=
v=_x+tb
3

Slope of this lineg = %

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

(X1, ¥1) = (-5,7)
The required equation of the line AP is given by
Y- yq1=m(x-xq)

-3
y-7= 3[>=:+5]-

2y-14=-3x-15

3x+Hv+1=0

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

S50 Pis the point of intersection of the lines 2x- v+ 18 =0and 3x+ 2y + 1 =0,
-y +18=0=4x-&y+356=0

I+ 2y +1=0= P+ Hy+3=0

Adding the two equations, we get,

13x+39=0

W=-3

LAy =2w+18=-4+18=12
y=4

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

For the line AB:
Slope of AB=m=

2—-0
= :—1
2—4

(%1, v¥1) = (4,0)

Equation of the line ABis
Y- yq=mx- X4}
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
Y - yq=mx- X4}

-2 =-2{x-2)
y-2=-2x+4
2n+y=6..02)

Given that AB cuts the v-axis at P. So, the abscissa of point P is Q.
Putting x=0in (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 Q is 0.
FPuttingy =0in (2}, we get,

=4 = u=13

Thus, the co-ordinates of point Q are (3, 0).
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Question 24.

Match the equations A, B, C and D with lines L1, Ly, L3 and L4, whose graphs are roughly drawn in the given diagram.
-

; P /L:

N

A=sy=2x;B=y-2x+2=0;
C=3x+2y=6;D=y=2
Solution:

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

Thus, the line y = 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, BE=14

Puttingx=0in3x+ 2y =56, weget,y=23
Puttingy=0in3x+2y=6,weget, x=2

So, both x-intercept and y-intercept are positive.
Hence, C=1L>

The slope of the liney = 2 is 0.

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

Hence, D=L,

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

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 paints are collinear, the slope between any 2 points is the same,
Thus, for&fa, 3), B{2, 1) and C{5, &) to be collinear, the slope
between A and B and between B and C should be the same.

:}1—3_ a-1
2-a &5-2
-2 a-1

:} T e—
2—-4a 3
= a-1

:} T e—
a-z 3

=6={a-2){a-1)
=a -33+2=6
=a -3a-4=0
=a=-1lor4

Thus, slope can be:

2 2 2 2 2
a5 13- 3 R a5733

Thus, the equation of the line can be
w—1 2

x-2 3
=3Oy+H="5

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.
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Solution:

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

[3x16+ 5x8 3x(-8)+5x DJ

S+ 5 J S+ 5
= (11,-3) = [y, ¥y

J+Ly=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 ==

Thus, the eqguation of the required line is
Y- ¥1 = mix-xq)

y+3= __3[}{-1‘1}
5

Sy +15=-3x+ 33
Jx+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:
sing section formula, the co-ordinates of the point P are

1x(-2)+3x3 1x1+3=x(-4)
1+3 ! 1+3

= [2’ _TilJ = (g, 1]

The equation of the given line is

Ex-3y+4=0
=y =E><+ iL
3 3

Slope of this line = E

Since, the required line is perpendicular to the given line,
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-1 -3
Slope of the required line= 5§ 5
3

Thus, the equation of the required line is
yv-yl=mix-x1)

L1 -3 7
Tt TE T3

dy+ 11 -3 du-7
i (e
S0+ 55 =-12x+21

1w+ 20y + 234 =0

B+ 10y + 17 =0

Point P lies on y-axis, so putting x = 0 in 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+g

Slope of this line = l
3
The required equation is perpendicular to given equation x-3y + 4= 0.
-1 _ 3
_. Slope of the required line= { ~
3

(x1,¥1)=(0,-5)
Thus, the required equation of the line is
yv-vl=mix-x1)

v+5=-3(x-0)
3x+y+5=0
kw-Sy+4=0
=Sy =kx+
= = &x+ f
5 5
Slope of this line = m1=%
Cw-2y+5=0
=2y =50+5
== E><+ E
= =

Slope of this line = m2 =§

Since, the lines are perpendicular, mim2 =-1
= _x_=-1
5

=k =-2
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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.

P(-Lﬂ\

S

Q(5,-2)

-2-4
+1

Equation of the line PQ is given by
v-yl=mix-x1)

. -5
(i} Slopeof PQ = _-
&

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

(ii) For point A {on x-axis), y = 0.

Putting v = 0 in the equation of PQ, we zet,
x=23

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

Putting x = 0 in the equation of PO, we get,
y=3

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

5o, the co-ordinates of point M are

S+ 0 0+ 3 N 3 3
2 'z 2'2
A=({1,5andC=(-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 = ﬂ = f = E
-2-1 -4 2

For line AC:

Slope=m-= g Jxl, vl =(1,5)
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Equation of the line AC is
v-y1l=mix-x1)

y-5= E (x-1)
2
2y-10=3x-3
w-2v+7=0
For line BD:
Slope=m-= ;
Slope of AC

Equation of the line BDis
v-yl=mx-x1)

-
y-2=_—(x+1)
3
Jy-b=-2u-2

2x+3y=4
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= % (x1,y1)=(-1,2)
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Using distance formula, we have:

AB=y(6-3P +(-2-2) =\/9+ 16

=5
BC=\(2-6P+(-5+2)* =16 +9 =5
Thus, AC=BC
-2-2 -4
Also, Sl AE= =
so, Slope of c 3 3
-5+2 -3 3
Sl BC = = =—
R Jur- R M
Slope of AB =< 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=v1=m(x—x]
+5=—(x-2
=y 3 (x—2)
=3y+15=—-4x+8
=dx+3y=—-7...(1)
Slope of BC= 212 = =3 _ 3 _ si0pe of AD

2-6 -4 4
Equation of the line AD is
V_Vlzm[x_xl]
==-y—2=%[x—3]
=4dy—8=3x-9
=3x—4dy=1...(2)
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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,

2hx=—-25

=x=-1

S50,4dy=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)
Itisax—4dy=1ordy=3x-1.

-1+2 1 -1

-1-6 -7 7

The equation of diagonal BD is

V“r"l:m[*'—xl]

Slope of BD =

=>'!;’+1=T[J<'+1]

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

The given line is

=3y +2..[1)

Jy=x-2
_1 2

R

1

Slope of this line is ?

The required line intersects the given line at right angle.

_1 2_3

.. Slope of the required line =

1
3
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The required line passes through (0, 0} = (x1, v1)
The equation of the required line is
v-y1=mx-x1)

y-0=-3x-0)

Ix+y=0.[2)

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

Py+6+y=0
10 5

Let the line intersect the x-axis at point A (3, Q) and y-axis at point B {0, v).
Since, Pis the mid-point of AB, we hawve:

(X+DJD+ yJ= (3,2)

= =
£ 2132
2 2
¥=0 =24
Thus, A=(50)and B=(0,4)
SIopeanineAB=ﬂ=i=£
0-6 -5 3

Let (%1, v1) = (&,0)
The required equation of the line AB is given by
v-vl=mix-x1)

_ _zr 3
y-0=_"(x-6)

3

Jy=-2x+12
2x+3y=12
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Question 3.
A line 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 perpendiculartox — 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+b6y=71 = 28x+24=284.(1)
S -8y =-23 = 15x- 24y =-69 ..(2)
Adding (1) and (2), we get,

43x =215

x=>5

From (2).8y=5x+23=25+23=48 = v=56

Thus, the required line passes through the point (5, 8).
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Ix-2y=1
2y=4x-1
Y= Ex-l
2
Slope of this line=2

Slope of the required line = __1

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

-1
y-6=__(x-5)
2

2y-12=-x+5
w+2dy=17

Question 11.

Find the equation of the line which is perpendicular to the line L % = 1 at the point where this line meets y-axis.
a

Solution:

The given line is

X_¥ YoX b
—-fal=tloC-1l=yv="-x-b
a b booa 4 a
Slope of this line = E
a
-1 -z

Slope of the required line= | b

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

Putting x = 0 in the equation 5 - % =1 ,weget,

&
Y

0-L-1
b

= v =-h

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

-3
+h=_"(x-0
Y 5 (x-0)

by + b2 =-ax
ax+by+bZ2=0
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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.
(i) the equation of altitude of triangle OAB through vertex B.

Solution:

(i} Let the median through O meets AB at D. S0, D is the mid-point of AB.
Co-ordinates of point D are

C2 5w

Slope of OD = ﬂ - -1
-1-0

(x1,v1) ={0,0)

The equation of the median QD is

v-vyl=mix-x1)

y-0=-1x-0)
x+y=0
(ii) The altitude through vertex B is perpendicular to OA.
Slope of QA = H = E
a2-0 3
-1 -z
Slope of the required altitude= § ~ 5§
G

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

-3 —
y+3= _—(x+5)
5
Sy+15=-3x-15
Ix+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?
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Solution:

LetA=(-2,3)and B=(4, 1)
Slope of AB=m1 = 1-3_-2 -1

4+2 6 3
Equation of line AB is

v-v1l=ml{x-x1)

-1
yv-3=_"(x+2)
3

Jy-9=-x-2
K+ 3y =7 .[1)

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.

Givenline is 3x=v+1..02}

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

S0, the two lines intersect at point P = ({1, 2).

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

[—2+ 4’3+ 1J= (1,2) =P
2 2

Hence, the line 3x = v + 1 bisects the line segment joining the points A 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 EDG +y 5in EDﬂ =2

== —ﬁx +
Slope of this line = — 3

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

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

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

y-3= 3 (x-4)
B+ y =4f3+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-2 +({k+3)y-5=0..01)
(k+3)y=-[k-2)x+5

=[2—k}<+ 5
Y k+ 3 k+ 3

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

(M 2w-v+7=0

y=2x+7=0

Slope of this line=mo=2

Line (1) is perpendicularto 2x-y+ 7 =0
" mlmz = _1

~(Fs)e-

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

(ii) Line (1) isparallel to 2x-yv+ 7=0

My = M
2-k
= =z
k+ 3
=2-k=HK+6
= =-4
¢k=—f
3
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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:

742 9 3

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

Slope of BC =

y+2= 2 x+1)
4
dy+8=30x+3
Ix -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-y¥1=ml{x-x1)

-4
y-5=__[x-0)
=

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

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

(1) = 9% -12y =15

(2) = 16x+ 12y =60

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

W=23

S0,4y=3x-5=9-5=4
y=1

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

Y

x'( t t  x
2 4
Solution:
A=(23.B=(12).C=(3.0)
i) Slopeofpc= 2-2__2__1
3:1 4 2
1

Slope of required line which is parallel to BC = Slope of EC =- E

(x1,v1)=(2,3)

The required equation of the line through A and parallel to BC is given by:
v-v1l=ml{x-x1)

v-3=-Ztx-2

2y-b=-x+2

X+2y=08

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

(BJ’?,J'_ 2]=[5,1]

> >

Slope of RX = 1+1_2_
5+2 7

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

y+1= 2 (x+2)
7

My+7=2%+4

Ty=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 iz the mid-point of AB. So, the co-ordinate of point P are
= 2
Q is the mid-point of AC. So. the co-ordinate of point O are
[8+ l:lJ -G - lDJ _ [4, —8]
=2 =
. -B2+2 -G
Slope of PO = =~ = -
g-2 =
Slope of BC = “10-2_-12_ g
O+ 4 <
Since, slope of PQ = Slope of BC,
PG| BC
Also, we have:
Slope of PB= _2_2 _ 72
+ 4 3
. -2+10 1
Slope of QC = =_=
-0 =

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

(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 y-axis) be (0, v).

Given, P=(-4,-2) and AP: PB = 1.2
Using section formula, we hawve:

{_4}_2}= 1xD+2x><}1xy+2xD
1+2 1+2
2y
S ) I e
(2
2% %
=-4=— -2==
3 3

= x=-56 W=—G
Thus, the co-ordinates of A and B are (-6, 0) and (0, -&).

(ii) Slope of AB = —6-0_-6__
O+ 6 3}
Slope of the required line perpendicular to AB = __1 =1

(21, v1) =(-4,-2}

Required eguation of the line passing through P and perpendicular to AR is given by
v-vl=mix-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
So, the line also passes through B (0, 3).

S3-0 3
=m

Slope of line AB = =
O+ 2 2

(x1,v1)={-2,0)
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Required equation of the line AB is given by
yv-v1=mix-x1)

y-0=2x+2)
2

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
S0, the required line passes through B (4, 0).
Slope of AB = E = __3 = I
d-2 2

(x1,v1)=(4,0)
Required equation of the line AR is given by
v-vwl=mix-x1)
y-0= __3 (x-4)

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

Question 23.

The given figure (not drawn to scale) shows two straight lines AB and CD. If equation of the line AB is: y = x + 1 and equation of line CD
is:y = 3 x- 1. Write down the inclination of lines AB and CD; also, find the angle ¢ between AB and CD.

Y D

A

x-
r\:‘
N
>

(@)
L
Y
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Solution:
Equation of theline ABisy=x+1
Slopeof AB=1
Inclination of line AB = 45 (Since, tan 450 =1)
= SHPD) = 450

Equationof line CDisy = [3x-1

Slopeof CD = [3

Inclination of line CD = 600 (Since, tan 600 = ﬁ]
= ZD0X =607

Lo£D0F =180 - 60 = 120°

Using angle sum property in A POR,

B=1807- 457 - 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: 5.

Co-ordinates of point P are

[2x3+ 3x(-2) 2x(-4)+ Ber

24+ 3 ! 2+ 3
=[6—6 —8+18J

5 ' 5§
={D.'2}={x1.'\>‘f1]

Slope of the required line=m = %

The required equation of the line is given by
v-y¥1=mix-x1)

y-2= 3 (x-0)
2

2y-4=73x
2y=3x+4
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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=(6,4)and B =(7,-5)
) . -5-4
Slopeofthe lineAB=_—"__" = -Q
i-6
[}{#_.",-"1] =(6,4)

The equation of the line AR is given by
Y -1 =mx-xq)

y-4=-90x-6)
y-4=-9x+54
Px+y=58..(1)

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

Px-23=58

Px=81

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.

(ii) 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 — V1 943 12
Moy — ¥y 1-7 -6

1

(i) Slope of perpendicular bisector = __1 = -

(i) Slope of AB = -2
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74+1 =349
2 2
. Equation of perpendicular bisector is:

1
y-3=_(x-4)
2

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

2y-6=x-4

-2y +2=0

(iii) Point [-2,p) liesonx -2y + 2 =0.
S-2-2p+2=0

= 2p=0

=p=0

Question 27.

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

(ii) slope of line AB

(iii) equation of line AB.

o A S
O /
// P (2, -3)
Bl
/
v

Solution:

[i} Let the co-ordinates be Alx, 0) and B[O, v).

. . - 40 w407 [x oy
Mid- tof Aand B by | — ———|=| =, =
id-point of A and B is given y[ 5 5 ] [2 5
- (2,—3)=[5,1]
e,
=~ -2 and L=_3
2 2
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= x=42and v =—56
A=(4,0)and B =(0,—6)

(ii) Slope of line AB, m = zi : ii = _[]6__5 = g =1 é
[iiil} Equation of line AB, using A4, O)
3
—0=={w-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.

(i) the equation of a line perpendicular to the given line and passing through the
intersection of the linesx —y+2=0and 3x+y-10=0.

Solution:

Sxtdy-7=0.[(1)

dy=-3x+7
Y= =3 o+ /
4 2

- i =

(i} Slope of the line=m=-=
-1 B 4

(i) Slope of the line perpendicular to the given line= —_3 §
=

Solvingtheequationsx-v+ 2=0and 3x+vy-10=0,wegetx=2andvy=4.
%o, the point of intersection of the two given lines is (2, 4).

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

3

Jy-12=4x-38
du-3y+4=0

Question 29.

ABCD is a parallelogram where A(x, y), B(5, 8), C(4, 7) and D(2, -4). Find:
(i) Co-ordinates of A

(i) Equation of diagonal BD
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Solution:

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

A(x,v) B(5.8)
In parallelogram ABCD, Alx, v), B(5, 8), Cl(4, ¥) and D{2, -4).
The diagonals of the parallelogram bisect each other.
2 is the point of intersection of AC and ED
Since O is the midpoint of BD, its coordinates will be

2+5 -4+ 8 74 7
. or | —,—| o | =,
[ 2 e ] [2 EJ [2 J

Fet
i}

Since O is the midpoint of AC also,

Xt 42T x=T-423
> 2
and ¥ oy 714y 2 14-T =7

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

Equation of BD will be

Vo _ XX

¥aT¥y Np— Xy

B _{,'Frz‘}ﬁ} _
=Y h—mx(*’ Xy
=y + 4= ii;x[x—zj

:}y+4=§x{x—2]

=y +4=4{x-2)
=+ d=4dx -8
= dy -y =12
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Question 30.
Given equation of the lineLyisy = 4.
(i)Write the slope of the line Ly if L5 is the bisector of angle O

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

“ &

Solution:
(i}
Equation of line L, is y=4
- Lis the bisector of £0
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Y, 0O
X'k > X
\ 74
v
L LZPOX = 45

Slope = tan 45 =1
Let coordinates of P be (x,y)

+Plies on L,

(ii)

- Slope of L, = 22741
R a2 ™ Xy
4-0 4

1= =1=—

x =0 X
= x =4

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

Equation of L, is

Y-y =mfx - x )

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

==y
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Question 31.

{i) equation of AB
(ii) equation of CD

A(-5, 4)

B(3, 3)

Solution:

(i) Slope of AB = -4 -1

3-(-5) g
~ Equation of AB is given by

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

Sy - 32 =—(x+5)
By -32=-x-5
XSy =27

(i) AB and CD are perpendicul ar to each other,

Thus, product of their slopes = -1
Slope of AB x Slope of CD = -1

::v_—gixSIope of CD = -1
=Slope of CD =8

MNowi, from graph we have coordinates of D =(-3, O)

~ Equation of line CD is given by
v—0=28x+3)
W= 8x+ 24
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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 of line perpendicular to 3x + 5y = 1.- L -

Slope of 3x+5y =1 —

1 _5
3

é 3
Mo, x-intercept = -3

W= IMx+C

= 0= Ex(—3)+c
3
=c=5
. Equation of required line is given by v = %x +5

Le 3y =5x+ 15
e D -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.
(i) the co-ordinates of points A and B.
(iii) the co-ordinates of point M

Solution:

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

-2-4
= E)——(—lj[x_(_lﬂ

ey —4d= gbw 1)

Y — 4

e y—d=-1x+1)
ey —d4=-x-1
e X+ y=23
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(i) The line = + v = 3 cuts x-axis at point &, Hence, its yv-coordinate is 0.
And, x-coordinate is given by
¥+ U0=3=wx=3
S0, the coordinates of & are (3,0).
The line x + v = 3 cuts v-axis at point B, Hence, its x-coordinate is O,
And, y-coordinate is given by
O+y=33=y=23
S0, the coordinates of B are (0, 3).

(iii) Since Mis the mid-point of line segment 4B,
So, coordinates of M= 3+D,D+3 = EJE
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

(ii) equation of line CD

(iii) co-ordinates of points E and D

Y
A/ C210)

Solution:

. . B-6 <
(i) Slope oflmeAB=m=m=E=—
The y-intercept of the line AB is &.

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

1
3

Wo=Mx+C
e, y=—%x+6
e v =-—x+ 18

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

Downloaded from https://www.studiestoday.com



Downloaded from https://www.studiestoday.com

(i) Since AB and CD intersect at right angles,
Slopeg, x Slope 4, = -1

:}—%xglcpnem =-1

= Slope, = 3

Using the slope-point form, the equation of CD is given by
Y- vy = mix - x,)

e y—10=3(x-2)

e y-—10=3x-6

e 3x—v+ 4 =0, which is the required equation of line CD.

(i) Zince point E satisfies the equation of AB, and the v-coordinate of
E iz 0, we can find the x-coordinate of E.
x+ A0)=18
=x=18
S0, the coordinates of E are (18, O)
Mow, since point D satisfies the equation of CO, and the v-coordinate of
O is 0, we can find the x-coordinate of .

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

3

[SN] QN

S0, the coordinates of O are {—

ﬂ}
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, BP = 228,
BF 2
A1
= P divides AB in the ratio 2 : 1.
e+ 1lx0 20+ 1xy 2wy
)59

So, th dinates of P
0, the coordinates o are[ 5 1 ' 5r 1
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But, coordinates of P are (4, 33,

:¥%=4j2w42¢x=6md%=3iy=9

= Co-ordinates of & are (6, 0) and coordinates of B are (0, 9).
. 9-0 9 3
~ Slope of | AR o o=
e of line TR 5

Thus, the equation of line AB is given by
3
~0=-2(x-6
Y 5(x-6)

e 2y =—-3x+ 18
e 3x+ 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 30P with the positive direction of the x-axis,

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

ek

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

is given by solving the equations simultanecusly.

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

- 2y =2

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

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

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

v (-3) = %[x - -1)]

. 1

e y+3= —=(x+1)
3

= '.:I,.'_i+i_3

BB
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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
o-(-13 1
Using the slope-paint form, the equation of line AB is given by
Yo=Yy = MK = Xy
ey —-3=—-1[x-(-17]

e, y-3=-1x+1)

Slope ofline AB=m = =-1

e, y-—3=-x-1
e X+ =2
Mow, slope of line BC=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 = Midpoint of diagonal BD

:}[3+3F6+2J=[5+ ><J1[]+y]

2 "2 2 2
=3 4){5;} 102+ y]
S+ x 10+

= =3=8+x=6=%x=1and =4=10+y=8=y=-2

o Co-ordinates of D oare (1, - 2).
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(i) Length of diagonal BO = {1 - 57 + (-2 - 10}
= J-4P + (-127

- /160
= Mﬁ 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 v -—6=2%-6
e dx—y =0
e = 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.
v

c(-27%) -

(i) Write the co-ordinates of A.

(i) Find the length of AB and AC.

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

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

(i) Length of AB = \[(4—{—2})2+ (0-3Y =36+ 9 = 45 = 3.5 units
Length of AC = {4~ (-2))" + (0+ 4 = ¥56+ 16 = 452 = 2/T3 units

(iii) Let k be the required ratio which divides the line segment joining
the co-ordinates Al O) and -2, -4,
Let the co-ordinates of Q be x and w
ki(-21+ 1[4 ki(—<1+ 0
= [ kj+1( :I and v = Iil=:;+:|1
Q lies on the y-axis where x = 0,
-2k + 4

k+1
=-Zk+4=0
=2k =4
4 2
=k ===
2 1
Thus, the required ratiois 2 1,

(iv) Slope of line AC=mM= —— = — ==

Thus, the equation of the line AC is given by

2
-0=Z(x-4
y 3( )
Le Oy = Jw -8
Le &w— 3y =8
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Question 40.
(i) SlopeofPQ= f;k

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

- Mid-point of PQ=[6+ 34 —11+ 3]= [%%8]: (20,-4)

2 2

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

1+2 e 2
=
= (4.1_1):[3 J%J

2 W
== _dand - -1
3 T TEnds

=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, SlepeofilB=— —=_—=_—
> o-6 -6 2
= Slope of line perpendicularto AB=m =-2
P=(4-1)

Thus, the required equation is
y = y1=m(x - x1)

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

=>2x+y=7
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