- 6+ (-8
coordinates of M = ( 12+ 5. E )JD (2,-1)
—L# [=3) 0% [ -
coordinates of N = ( ) (-9) — (_2‘_3J
2 2 2
]
A='(-1 6)

C=(5 -8)
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Now equation of m and CN using two point form

For median AL,

o=
— == x_ —
-17-12
= _
y—6= 5 (x+1)=>y-6=—(x+1)

4(y-6)=-29(x+ 1)

4y -24 +29x +29=0



29x+y+5=0

For median BM,

Yy=nm= 3: :ii (x—x)
-(9) = Sl x-(3)

y+9=§(x+3):>5(y+9)=8(x+3)

By + 45 = 8x + 24

8x-5y+24-45=0

8x-5y-21=0

class24

For median CN,

=3+ 16

9 _13,
y+8= 3 (x—S):>y+8-T(x 5)

4(y +8)=13(x - 5)
4y + 32 =13x - 65
13x-4y-65-32=0

13x-4y-97 =0



So, the required line of equations for medians are for AL: 29x +y+5 =0
For BM: 8x-5y-21=0
For CN: 13x-4y-97=0

Q. 20. Find the equation of the perpendicular bisector of the line segment whose
end points are A(10, 4) and B( - 4, 9).

Answer : Perpendicular bisector: A perpendicular bisector is a line segment which is
perpendicular to the given line segment and passes through its mid - point (or we can
say bisects the line segment).

Now to find the equation of perpendicular bisector first, we will find mid - point of the
given line using mid - point formula (call it midpoint as M),

'XI*X'\ }.'1_._\.'_“

(ny) = (Bt R 1t o)

; .

10%,(—4) 4+9)

. [ 13
coordinates of M = { J

ﬁ
-

Now we will calculate the slope of the given line and since lines are perpendicular, so
the slope of two is related as m1.m2 = - 1.

=¥y 9—4 _ 5
Slope of AB: m, = 27N DA
X,-X;, —4-10 14

Now the slope of perpendicular bisector is

§
m.m, = -1=>-—m, = -1
2 T

14
m, = —

Now equation of perpendicular bisector using two point form,



Yo—¥

y—y; = ——(x-%;)
Xs—X;
13 14 _
ey, e e R S(72v — — 7% v —
y—— S(h 3)=5(2y —13) = 28(x -3)

10y - 65 = 28x - 84

28x-10y-84+65=0

28x-10y-19=0

So, required equation of perpendicular bisector 28x - 10y - 19 = 0.

Q. 21. Find the equations of the altitudes of a AABC, whose vertices are A(2, - 2),
B(1, 1) and C( -1, 0).

Answer : Altitude: A line drawn from the vertex that meets the opposite side at right
angles. It determines.the height of the triangle.

In triangle ABC, let the altitudes from vertices/A, B and'C are AL, BM and CN on sides
BC,AC and AB respectively:

Now we will find slope of sides and using the relation between the slopes of
perpendicular lines i.e.m1.m2 = - 1 we will find the slopes of altitudes.

o=y 01  =j
SlopeofBC:ml:}' LA RN =
Xy—%y —l—1 -
1
[ — ¥ 0"_‘ "'_2 2
Slope of AC: m, = 221 — ) 2

Slope of AB: m; = S O e S



Slope of AL: m,.m,'= —1:)%.1111'= ~J

=)
Slope of BM: m,.m,'= -1= ?".mz'= -1

o3
Slope of CN: mym; = —1=>-3.m;,'= —1
m, = E

T3

Now equation of
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For altitude AL,

Y2— 1
X 3y =

X~ %

Yo = 2)=20e2)
y+2+2x-4=0
2x+y-2=0

For altitude BM,

YoV
X, =%

(x—x;)

Y-vvw=

y-1=-1(x-1)

y-1+x-1=0



x+y-2=0
For altitude CN,
Yo=Y

y -y = =——(x-x%)

y—0= %(x—(—l)

Jy=x+1
x-3y+1=0
So, the required equations of altitudes are for AL: 2x+y-2=0

ForBM:x+y-2=0
ForCN:x-3y+1=0

Q. 22. If A(4, 3), B(C
the bisector of

Answer : Constructia s ne from VBIQLQG§E§%ﬂ BC of the triangle

at D (as there is 0 ne bis xterior angle also but it is the default that we have to
find interior angle b

2, 3) are the vertices of a AABC, find the equation of




As the angle between the sides AB and angle bisector AD and side AC and angle
bisector AD is equal.

ZA=20=/BAD = LCAD = 6
Then using the angle between two lines, if the slope of AD be m and slope of AB

Slope of AB = 2271 3l 3

Putting the values in the equation

m; —my
1+ m;.m,

tanf =

Again for side AC slope

5 = 3-3

Slope of AC = J2 7 = =0
Putting in equation (1)

m, — 1y m-0
tanB=1 = :>1 0 = 1

+ m,.m, B — 3)
From equation (2) and (3),we have

3—4m

m=-——=4m+3m’ +4m-3=0

4 +3m



3m’ +8m-3=0

From equation we have two values of m — 3,

rw|p_a

tanB = - 3 as tanx is negative in Il and IV quadrant means it is obtuse angle either
way(exterior here)we require interior angle so will consider the positive value of m.

m = tanf =

W | =

As we obtained the slope of angle bisector which passes through A vertex so using
slope intercept form first calculate the value of the intercept

Putting the value of ¢ in equation (4),we have

1 5

So, the required equation of angle bisectoris x - 3y + 5= 0.

Q. 23. the midpoints of the sides BC, CA and AB of a AABC are D(2, 1), B( -5, 7)
and P( - 5, - 5) respectively. Find the equations of the sides of AABC.

Answer : Let us consider the coordinates of vertices of triangle A, B, C be (a, b), (c, d)
and (e, f). Now using mid - point formula

l’; X, + X.'_\ }.’ L }"'\ \
(x.y) =| !

\

) d )

c+ed+f

) ¢,

For side BC (midpomntD): (2.1) =



For side AC(midpoint E): (-5.7) = at e.b-: t

— —

For side AB(midpoint F): (-5.-5) = ai c.bi d

- -

Now from above equations, we have
cte=4,d+f=2(j)

a+e=-10,b +f=14 (ii)
a+c=-10,b+d=-10 (iii)

From subtract (i) from (ii),we get
a-c=-14,b-d =12 (iv)

Adding (iii) and (iv)

2a= —24=
Putting values of
c=-10—(-12) 2,d=-10-1=>d=-11
Again putting values in (i)

e=4-2=e=2, f=2-(-11)=>f=13

So coordinates of A ( - 12,1), B(2, - 11) and C(2,13).

Using two point form of the equation

Equation of side AB:

) -
X-, _XI

L

¥=§§ = (x-x)



—i- > e R
Y—1=m(x—(—1~))33’ b= n +12)

14(y-1)=-12(x + 12)
14y -14 +12x +144 =0
12x+ 14y +130=0
6x+7y+65=0

Equation of side BC:

Yo— ¥

Y=Y =

Y-%1=

14(y - 13) =12(x - 2)

12x-24-14y +182=0

12x-14y + 168 =0

6x-7y+79=0

So, the required equations of sides for AB: 6x + 7y + 65 =0

ForBC:y=-11



ForCA:6x-7y+79=0

Q. 24.If A(1, 4), B(2, - 3) and C( - 1, - 2) are the vertices of a AABC, find the
equation of

(i) the median through A
(ii) the altitude through A
(iii) the perpendicular bisector of BC

Answer : Construction: Draw a line segment from vertex A intersecting BC at the
midpoint (D).

A=(14)

-2
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(i) Equation of median AD, we will find the midpoint of side BC

2+ (1) =3+ (=2)

-~ g -

For side BC(midpoint D): (X.y) =

(x.y) = [I-}--_—S}

% 9
— -

Now using two point form of the equation of the line, we have

Equation of side AD:



= =58
y-4=2_ (x-1)>y-4= S (x-1)

—-1

2 2

=13
y_4=_(x—1):>y—4=13x—13

13x-y-13+4=0
13x-y-9=0

So, required equation of altitude is 3x -y -9 =0.

e will need slope as we have a point through which

class24

C and using the relation between the slopes of
1 we will find the slopes of altitude.

(ii) For the equatio
line passes (A).

Now we will find
perpendicular line

, = =2+ (-3 -5
Slope of BC: m; = 22 2L — (=3) _

|

m;, =

5
Slope of AM : mym,'= —1:>§.1nl'= =]

m = —
1
5

Using slope intercept form, we will first calculate intercept,



4=__3’(1)+c:>c:4+é
5 5

_20+3_ _23
5 5

C

Putting in equation (1)
-3 23 )
= —X+ —>2>3x+5y-23=0
5 5

So, required equation of altitude is 3x + by - 23 = 0.
(iii) We have a slope of perpendicular and a mid point from the previous solution

i = _aa s . 1 =5
m, = — midpoint of BC(point D) (x.y) = | —.—

5 .

22

plassed.cn:
rough which'it p can use the slope -

-25+3 =22

g = S ——

10 10
-11
f=—1
5

Putting in equation (i) value of c,

. N L N y+11=0
5 5



So, the required equation of perpendicular bisectoris 3x +y + 11 =0.
Exercise 20D

Q. 1. Find the equation of the line whose

(i) slope = 3 and y - intercept = 5
(ii) slope = - 1 and y - intercept = 4

-
(iii) slope = —Zand y - intercept = - 3
i

Answer : (i) Formula to be used: y = mx + ¢ where m is the slope of the line and c is the
y - intercept.

Here, m=3 and c=5.
Hence, y = (3)x + ()
i.e.y=3x+5

(if) Formula to be/used: y = mx + ¢ where m is'the slopeofithe line and cis the y -
intercept.

Here, m=-1andc=4.
Hence,y=(-1)x + (4)
le.x+y=4

(iif) Formula to be used: y = mx + ¢ where m is the slope of the line and cis the y -
intercept.

5
Here, m= —— and c= - 3.
5
-
Hence,y=(—=)x+ (- 3)
ﬂ

Or,5y=-2x-3ie.2x+5y+3=0



Q. 2. Find the equation of the line which makes an angle of 30° with the positive
direction of the x - axis and cuts off an intercept of 4 units with the negative
direction of the y - axis.

Answer :

Given : The given line makes an angle of 30° with the x - axis. The y - intercept = - 4.

So, the slope of tTEMAENS M = tand = tan30° = 1/\@.

Formula to be used: y = mx + ¢ where m is the slope of the line and cis the y -
intercept.
1

= Rl
V3

The equation of the lineisy =
Or N3y = x-4V3i.e. x- Y3y = 443

5
Q. 3. Find the equation of the line whose inclination is ?n and which makes an
intercept of 6 units on the negative direction of the y - axis.
Answer : Given:

_SII

e

& ;
~slope, m =tan® = tan— = ——
6 v3



The y - intercept is 6 units.

Formula to be used: y = mx + c where m is the slope of the lineand cis the y -
intercept.

The equation of the line is

1
y = —ﬁx—6

ie.V3y+x+6vY3=0

Q. 4. Find the equation of the line cutting off an intercept - 2 from the y - axis and
equally inclined to the axes.

Answer :

class24

(]

Given: The line is equally inclined to both the axes.
The angle between the coordinate axes = 90°

If the inclination to both the axes is 8 then 8+8 = 90°
i.,e.0=450°

= slope of the line, m = tan 8 = tan45° =1

The y - intercept = - 2 units



Formula to be used: y = mx + ¢ where m is the slope of the lineand cis the y -
intercept.

The equation of the lineisy=1.x+ (-2)=x-2
ie.x-y=2

Q. 5. Find the equation of the bisectors of the angles between the coordinate
axes.

Answer :

' class24

Given: The straight linesare x=0and y = 0.

Formula to be used: If 6 is the angle between two straight lines aix + b1y + ¢1 =0 and
azx + b2y + c2 = 0 then the equation of their angle bisector is

a;x+byy+cy|  |azx+byy+c,

’alz-l-blz ;azz-l--bz2

~the equation of the angle bisectors is

X

V2

- |L|
V12
i.e.x=+ty

Q. 6. Find the equation of the line through the point ( - 1, 5) and making an
intercept of - 2 on the y - axis.



Answer :

Given: The y - intercept.-

The line passes th
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Formula to be use here m is the slope of the lineand cis the y -

intercept.
The equation of the lineisy=mx+ (-2)=mx - 2.
Now, this line passes through ( - 1,5).
~5=m(-1)-2=-m-2iem=-(6+2)=-7
2y=(-7T)x+(-2)=-7x-2iefx+y+2=0

Q. 7. Find the equation of the line which is parallel to the line 2x — 3y = 8 and
whose y - intercept is 5 units.

Answer :



Given: The given line is 2x - 3y = 8. The line parallel to this line has a y - intercept of
Sunits.

Formula to be used: If ax + by = c is a straight line then the line parallel to the given
line is of the form a ere a,b,c,d are arbitrary real constants.

a slope of glﬂcﬁsz.é-- 3y =k, where kis

A line parallel to
any arbitrary real

Now, 2x - 3y = k

or, 3y =2x -k
- (Gx+ 3
oL,y = 3x ( 3)

which is of the form y = mx + ¢, where c is the y - intercept.

So,k=(-3)x5=-15
Equation of the required line is 2x - 3y =- 15

i.e.2x-3y+15=0



Q. 8. Find the equation of the line passing through the point (0, 3) and
perpendicular to the linex-2y+5=0

Answer :

- e |“'e’la"5$r24 given line passes

ct of slopes of two perpendicular lines = - 1.

Given: The give
through (0,3)

Formula to be use

The slope of this line is 1/2 .

-1
~the slope of the perpendicular line = 7, = —2.

The equation of the line can be written in the formy=(-2)x+ ¢

(c is the y - intercept)

This line passes through (0,3) so the point will satisfy the equation of the line.
~3=(-2)x0+cie.c=3

The required equationisy =-2x + 3

i.e.2x+y=3



Q. 9. Find the equation of the line passing through the point (2, 3) and
perpendicular to the line 4x + 3y =10

Answer :

Given: The given line is 4x + 3y = 10. The line perpendicular to this line passes through

2.3).
of slopes oe&lndwﬂes ==

Formula to be u

Slope of this li

~the slope of the perpendicular line = _;—;3 = 3/4.

The equation of the line can be written in the formy = G;)X +c
(c is the y - intercept)

This line passes through (2,3), so the point will satisfy the equation of the line.

3 (3)2+i 3 .
- —4x ciec= ke

The required equation is



or,4y=3x+6i.e.3x-4y +6 =0.

Q. 10. Find the equation of the line passing through the point (2, 4) and
perpendicular to the x - axis.

Answer :

o0

Given: The line is perpendieular to x - axis and passes through (2,4)

The equation of the line perpendicular to the x - axis (y = 0) can be represented as x =
c, where c is a real constant.

Now, this line passes through (2,4).
LC=2
The required equation is x = 2

Q. 11. Find the equation of the line that has x - intercept - 3 and which is
perpendicular to the line 3x + S5y = 4

Answer :



1 \
Given: The given line is 3x + 5y = 4. The perpendicular line has an x - intercept of - 3.

Formula to be used: The product of slopes of two perpendicular lines = - 1.

The slope of this line is — 3/5 :

= the slope of the ine =

-1
= = /3
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The equation of the lin e written in the form

5
y = (s)x + it
(c is the y - intercept)
This line intercepts the x - axis when y = 0.

So, the x - intercept:

0 = G)x + ci.ex = —%

Now, it is given that the x - intercept is - 3.
—% = —-3ie.c=5

The required equation of the line is



= Qs
i.e.5x-3y+15=0

Q. 12. Find the equation of the line which is perpendicular to the line 3x + 2y = 8
and passes through the midpoint of the line joining the points (6, 4) and (4, - 2).

Answer :

Given: The given line is 3x + 2y = 8. The perpendicular line passes through the
midpoint of (6,4) and (4, - 2).

Formulae to be used: The product of slopes of two perpendicular lines = - 1.

If (a,b) and (c,d) be two points, then their midpoint is given by

a+c b+d

)

The slope of this line is —3/.

= the slope of the perpendicular line =



-1
= = 3

The equation of the line can be written in the form
y = (g)x + €
(c is the y - intercept)

This line passes through the midpoint of (6,4) and (4, - 2).

The co - ordinates of the midpoint of the line joining the given points is

(3457) = 6

(5,1) satisfies the equation
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i.e.2x-3y=7

Q. 13. Find the equation of the line whose y - intercept is - 3 and which is
perpendicular to the line joining the points ( - 2, 3) and (4, - 5).

Answer :



Given: The line pe the line passing through ( - 2,3) and (4, - 5) has the y -
intercept of - 3.

Formula to be used: If (a,b) and (c,d) are two points then the equation of the line
passing through them is

y—d d-b

xX—€ C—a
Product of slopes of two perpendicular lines = - 1
The equation of the line joining points ( - 2,3) and (4, - 5) is

y—(-5) (-5)-3
x—4  4—(-2)




or,3y+15=-4x+16o0or,4x+ 3y =1
Slope of this line is — 4/3.

= the slope of the perpendicular line =

=%

LT e o

_4/3 - / 4-

The equation of the line can be written in the form
3

Yy = (;)X + €

(c is the y - intercept)

But, the y - intercept is - 3.

The required line is

y =3x+ (-3)
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ine passing through ( - 3, 5) and perpendicular to
,9)and ( - 3, 6).

i.e.3x-4y=12

Q. 14. Find the e
the line through the

Answer :




Given: The line perpendicular to the line passing through (2,5) and ( - 3,6) passes
through ( - 3,5).

Formula to be used: If (a,b) and (c,d) are two points then the equation of the line
passing through them is

y—b b-d

X =g - i
Product of slopes of two perpendicular lines = - 1

The equation of the line joining points (2,5) and ( - 3,6) is

y=§8 &5—b
x—2 2—-(-3)
y=58 =1

Tx—2" B

Or,5y-25=-x+2
i.e. the given linelis x'+ 9y = 27.
The slope of this line is = 1/5.

- the slope of the perpendicular line =

1/
The equation of the line can be written in the form y = 5x + c.
(c is the y - intercept)

This line passes through ( - 3,5).
Hence,5=5x(-3)+cor,c=20

The required equation of the line will be y = 5x + 20
i.e.5x-y+20=0

Q. 15. A line perpendicular to the line segment joining the points (1, 0) and (2, 3)
divides it in the ratio 1 : 2. Find the equation of the line.



Answer :

line segme@*@%ﬂﬂ. 0) and (2, 3)

(c,d) are two points then the equation of the line

Given: A line per
divides it in the r

Formula to be us
passing through them

y=b b—-d

X—a a—

If (a1,b1) and (a2,b2) be two points , then the co - ordinates of the point dividing their join
in the ratio a:b is given by

a,;Xb + a2Xa)

X — co ordinate = (
a+b

) b,Xb + b,Xa
y — co ordinate = ( )

a+b
The equation of the line joining points (1,0) and (2,3) is

y—0 0-3
x—1 1-=2




y=3x—30r,3x—y = 3
i.e. the given line is 3x -y = 3.

Accordingly, the required co - ordinates of the point dividing the join of (1,0) and (2,3) in
the ratio 1:2 are

(1xz e 2x1) (oxz +3x1) 4 .
1+2 /'\ 1+2 _(3’)

The given line is 3x -y = 3.

The slope of this line is 3.

N -1 1
ular line=— =
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be written in the form Y = —gx + C

~the slope of t
The equation
(c is the y - intercept)

This line will pass through (5, 1).

1 1X4 + 1+ * B

. = i — COL.€C = — I —
3 3 9 9

The required equationisy = ——:;x + 1—:’-

i.e.3x+9y =13



