CONCURRENT LINES- PROPERTIESRELATED TO A TRIANGLE
THEOREM

The medians of a triangle are concurrent.

Proof:
Let A(X1, Y1), B(X2, y2), C(x3, y3) be the vertices of the triangle
A(X1, Y1)
F E
B(x2,y2) D C(x3,¥3)

Let D,E,F be the mid points of BC,CA, AB respectively

0 (Xz"'xs yz"‘)’sj E [X3+X1 Y3+Y1j

2 2 2 2
F:(Xl'l'xz y1+y2j
2 2
)/2"'3/3_y1
Slopeof AD is —2 Yo+ Y3 =2¥
XTX _ Xy + X3 —2X%

Equation of AD is
o
= (y—yp (X2 +x3—-2x1) =(X-x1)(y2+y3-2y1)
= L1 = (X=x)(2+y3-2y1)
—(y -y (xo+x3—2x9) =0.
Similarly, the equationsto BE and CF respectively areLo = (X —X2)(y3+y1—2y2)
—(y—y2) (X3 +x1—2x2) =0.
L3 = (x=x3)(y1 +y2—2y3)
—(y—-y3) (xg +xo—2x3) = 0.
Nowl Lq+1Lo+1.L3=0
ThemediansL1 =0, Lo =0, L3 = 0 are concurrent.

Y=y =



THEOREM
The altitudes of atriangle are concurrent.

Proof:
Let A(X1, Y1), B(X2, y2), C(x3, y3) be the vertices of the triangle ABC.

Let AD, BE,CF be the dtitudes.

Slopeof BCis B"Y2 and AD OBC

Slope of the altitude through A is ——2—2
Y37Y2

Equation of the altitude through A isy —yq =87% (X —x1)
Y,

Y3~ Y2
(Y -y1 (Y3-Y2) ==X —X1) (x3—X2)

L1= (x=x1)(x2—X3) + (y —yD(y2-y3) =0.
Similarly equations of the atitudes through B,C are
Lo =(x—-x2) (x3—x1) +(y—y2) (y2—-¥3) =0,
L3=(x—-x3) (X1 —x2) +(y-y3) (y1—Y2) =0.
Now1llLq+1lLo+1L3=0
ThealtitudesLq =0, L» =0, L3 = 0 are concurrent.

THEOREM
Theinternal bisectors of the angles of atriangle are concurrent.

THEOREM
The perpendicular bisectors of the sides of a triangle are concurrent



EXERCISE — 3 (¢)

1. Findthein center of thetriangle whose verticesare (L\/é)(Z,O) and (0, 0)
Sol. let A0, 0), B (1+/3), C(2,0) bethevertices of A ABC

a= BC=/(1-2)2 +(y3-0)% =143 =2
b=CA= /(2-0)2 -(0-0)? =4 =2

C=AB=/(0-12 +(0-3)2 =4 =2
O ABCisan equilateral triangle
co-ordinates of thein centre are

a+b+c ' a+b+c 24242 | 24242
_[828)_ (1
6 6 J3

2. Find theorthocenter of thetrianglearegiven by x +y +10=0, x—y—-2=0and

_ [ax1+bx2 +cx3 ay; +by, +cy3] _ [2.o+2,1+2.2 2.0+2+/3 +2.oj

2X+y—-7=0
Sol. Let equation of
ABbe x+y+10=0 --(1)
BC be x—-y-2=0 --(2)
and ACbhe2x+y-7=0 --(3)
&
(L) E
3
%o &)
E D >

(2)
Solving (1) and (2) B=(-4,-6)
Solving (1) and (3) A =(17,-27)
Equation of BCisx—-y—-2=0
Altitude AD is perpendicular to BC, therefore Equation of AD isx +y +k =0
AD is passing through A (17, -27)
=17-27+k=0=k=10
O Equationif ADisx+y+10=0----(4)



Sol.

Sol.

5.

Sol. ANS: (

Altitude BE is perpendicular to AC.

= Let the equation of DE be x—-2y =k

BE is passing through D (-4, -6)

=-4+12=k = k=8

Equation of BE isx — 2y = 8-----(5)

Solving (4) and (5), the point of intersection is (-4, -6).
Therefore the orthocenter of the triangle is (-4, -6).

Find the orthocentre of thetrianglewhosesidesaregiven by 4x — 7y +10=0,x+y =5
and 7x + 4y = 15
Ans: O(1, 2)

Find the circumcentre of thetrianglewhosesidesarex=1,y=1and x+y=1

Let equation of AB be x = 1----(1)

BChey=1 ---(2

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

lines (1) and (2) are perpendicular to each other. Therefore, given triangle is aright triangle
and [J B=90°.

Therefore, circumcentre is the mid point of hypotenuse AC.

C
(3)
x+y=1
yv=1
(2)
B xz=1 A
(1

Solving (1) and (3), vertex A =(1, 0)
Solving (2) and (3), vertex ¢ =(0, 1)

Circumcentre = mid point of AC= (%%)

Find theincentre of thetriangleformed by thelinesx=1,y=1andx+y =1

5%



6. Findthecircumcentre of thetriangle whose verticesare (1, 0), (-1, 2) and (3, 2)
Sol. vertices of the triangle are
A(1,0),B(-1,2),(3 2

B(-1,2) (3, 2)
Let S (X, y) bethe circumcentreof A ABC.
ThenSA =SB =SC
Let SA =SB =SA? = SB?
(x =12 +y? =(x +1)? +(y -2)?
— x2-2x +1+y2 =x2 +2x +1 +y2 -4y #4
24X —-4y=-4=x-y=-1 --(1)
SB =SC => SB? = SC?
(x+D? +(y —2)* =(x =3)° +(y -2)*
— X2 +2x +1=x% —6x +9
=8 =8=x=1
From(1),1-y=-1=y=2
0O Circum centreis (1, 2)
7. Find thevalueof k, if the angle between the straight lines kx +y +9 =0 and

3X-y+4=0isT1/4
Sol. Givenlinesare

kx+y+9=0

3x —y + 4 =0 and angle between the linesis 11/ 4.
|3k 1] 1 |3k-1]

Tt
DCOS4 \/m\/m_:\/i @ k2+1
Squaring
— 5k% +5=(3k -1)% =9k? -6k +1=>4k% -6k -4 =0= 2k® -3k =2 =0
= (k-2) (2k +1) =0 =k=20r -1/2

8. Findthe equation of the straight line passing through the origin and also the point of
intersection of thelines. 2x -y +5=0andx+y+1=0

Sol. GivenlinesareL; =2x-y+5=0
L,=x+y+1=0



Sol.

10.

Sol.

Equation of any line passing through the point of intersection of thelines L;=0and L,=0
is L;+KL,=0

= (2x-y+5)+k(x+y+1)=0---(2)

Thislineispassing throughO (0,0) = 5+k=0=k=-5
Substituting in (1), equation of OAis (Xx—-y+5)—-5(x+y+1)=0
=>2Xx-y+5-5y-5=0

= -3X-6y=0=>x+2y=0

Find the equation of the straight line parallel to thelines 3x + 4y = 7 and passing
through the point of intersection of thelinesx -2y —3=0and x+3y—-6=0
Givenlinesare L;=x-2y-3=0and

L,=x_3y-6=0

Equation of any line passing through the point of intersection of thelines L;=0and L,=0
is Ly+KL, =0

= (X-2y—-3)+k(x+3y—-6)=0

= (1 +Kk)x + (-2 + 3K)y + (-3-6k) = 0----(1)

Thislineisparalel to3x + 4y =7

8 _b 3 4

a_; _b_i: (1K) (-2+3K)

= 3(-2+3k) =(1+k)4

= 6+9k =4+4k=5k=10=> k=2

Equation of therequired lineis

3X+4y-15=0

Find the equation of the straight line per pendicular to theline 2x + 3y = 0 and passing
through the point of intersection of thelinesx +3y—1=0andx—-2y +4=0
L,=x+3y-1=0

Lo,=x—-2y+4=0

Equation of any line passing through the point of intersection of thelines L;=0and L,=0
is Li+KL,=0

= X+3y—-1)+k(x-2y+4)=0

= (1+kx+((3-2k)y+ (4dk—-1) =0---(1)

Thislineis perpendicular to 2x + 3y =0,

aa, + bbb, =0= 2(1+k) +3(3-2k) =0

2+2k+9-6k =0= 4k =11=k :1741

Substituting in (1), equation of the required line is



11.

Sol.

12.

Sol.

13.

Sol.

(1+ 121] X +(3 —1—21)y +(11-1) =0

Ex—Ey +10=0
4 2
=15x -10y =40 =0

= 3X-2y+8=0

Find the equation of the straight line making non — zer o equal inter cepts on the axes
and passing through the point of inter section of thelines2x —5y + 1 = 0 and
X—-3y-4=0

LetL; =2x+5y+1=0,L, =x -3y 4 =0

Equation of any line passing through the point of intersection of thelines L;=0and L,=0
is Ly+KL,=0

= (2x-5y+1)+k(x—3y—-4)=0

= (2+kx—-(5+3ky+(1-4k)=0-(2)

Intercepts on co-ordinates axes are equal, coefficient of x = coefficient of y
=2+k=-5-3k

=4k =-7=>k=-7/4

Substituting in (1)

Equation of the required lineis

= (_2%}( —(5 —%jy +(1+7) =0

:>%x+%y+8=0 =>X+y+32=0

Find thelength of the perpendicular drawn from the point of intersection of the lines
3x + 2y +4=0and 2x+5y-1=tothestraight line7x + 24y - 15=0

Givenlinesare

X+2y+4=0----- (1)

2X+5y—-1=0---(2)

Solving (1) and (2), point of intersectionis P (-2, 1).

Length of the perpendicular from P (-2, 1) totheline 7x + 24y —15=01s

-14+24-15| 5 1
49+576 | 25 5
Find thevalueof ‘@’ if the distance of the points (2, 3) and (-4, a) from the straight line
3x+4y—-8=0areequal.
Equation of thelineis3x + 4y —8=0---(1)




14.

Sol.

Given pointsP (2, 3), (-4, a
Perpendicular from P(2,3) to (1) = perpendicular from Q(-4,a) to (1)
N |3.2+4.3-8| _|3.(4) +4a 8|
\J9+16 \J9+16
=10=|4a-20|
= 4a-20=+10= 4a=20+10=300r10

_30 10
—Da=—or—
4 4

0 a= %orS/Z

Fund the circumcentre of the triangle formed by the straight linesx +y =0,
2Xx+y+5=0andx-y=2

let the equation of
ABbe x+y=0 --(2)
BC be 2x+y+5=0 --(2)
And AChex—-y=2 --(3)
A
S +
/ }L
* A\
X ©

B 2x+ y+5=0 C
Solving (1) and (2) , vertex B = (-5, 5)
Solving (2) and (3) ,vertex C= (-1, -3)
Solving (1) and (3), vertex A = (1, -1)
Let S (X, y) bethe circumcentre of A ABC.
ThenSA =SB =SC
SA =SB = SAZ =SB?
(x+5)? +(y -5 =(x +)* +(y +3)°
x2 +10x +25 +y2 —-10y +25 =x2 +2x +1 +y2 16y 19
=8x—16y =-40
—=>x-2y=-5 ---(4)
SB = SC = SB? =SC?
= (x+1)? +(y +3)? =(x -1)? +(y 4)?
— X% +2x +1+y? +6y +9 =x% 2x 1 ° 2y 4
=4x +4y =-8
=SX+y=-2 ---(5)



15.

Sol.

Sol:

Solving (4) & (5), point of intersectionis (-3, 1)
circumcentreis S(-3, 1)

If O istheangle between thelines XY gand 242 =1, find the value of sin®,

a b b a
when a> b.

Given equations are 5+3—é =l bx+ay=ab
a

And 2+¥ =1 ac+by=ab
b a

Let 0 be angle between the lines, then

cos6 = 222 + D1y
Ve +b7 a5 +b3
|ab +ab| _ 2
Vb2 +a2\b? +a2 & +b?
2,2 2 _p2
sinzezl—coszezl—46‘—b2 = sine=az—b2
a2+b2) a“+b

Find the equation of the straight lines passing through the point (-10, 4) and making
an angle ® with theline x —2y = 10 such that tan 0 = 2.
Givenlineis x —2y =10---- (1) and point (-10, 4).

tane:2:>cosezi

5

Let m be the slope of therequire line. Thislineis passing through (-10, 4), therefore
equation of thelineis
y—4=m(x+10) =mx+10m

>mx-y+(10m+4)=0  ---—--- 2)
aa, +bb
Given 0 isthe angle between (1) and (2), therefore, cos0 = | 13 + by 2|
Jaf +b7 /a3 +b3
1_  |m+2
V5 T+4m2 +1
Squaring

m? +1=(m +2)2 =m? +4m +4

:>4m+3:O:>m:—§



Case (i): Co-¢fficient of m> =0
= Oneof theroot is «
Hencethelineisvertical.
O Equation of the vertical line passing through (10, 4) isx +10=0

. 3
Case (ii)): m=-—
(i): m=-7
Substituting in (1)
: .. 3 30
Equation of thelineis —Zx—y +( 2 +4j =0

-3x —4y -14

” =0= 3x+4y +14 =0

2. Find the equation of the straight lines passing through the point (1, 2) and making an
angle of 60° with theline \/§x+y—2 =0.

Sol: equation of the given lineis «/§x+y—2 =0.-----(1)

P(l,2)

a0° 608
/ B +y—2=0 \
Let P(1, 2) . let m bethe slope of the required line.
Equation of the line passing through P(1, 2) and having Slope mis
y—2=m(X—1)=mx—m
Mx-y+(2-m)=0  --(2)
Thislineis making an angle of 60°with (1), therefore,

cos0 = |a1a2+b1b2| = cosGOO:M
\/af+bf\/a§+b§ V3+1Wm? +1
1 \Jﬁm—q
== 1
2 2ym?+1

2
Squaring on both sides, = m? +1=(\@m —1) =3m? +1-23m
= 2m?-2J3m=0= 2m(m—\/§) =0

—m=0or+/3
Case (i): m=0, P(L, 2)



Equation of thelineis -y+2=0o0r y -2 =0
Case (ii): m=+/3,P(1, 2)
Equation is \@x—y+(2—\@) =0
3. Thebaseof an equilateral triangleis x +y -2 =0 and the opposite vertex is (2,-1).

Find the equation of theremaining sides.
ANS:  y+1=(2+43)(x-2),  y+1=(2-V3)(x-2)

4.  Find the orthocentre of thetriangle whose sides ar e given below.
) (-2-1),(6,-1) and (2,5) i)  (5-2),(-12) and(L4)
Sol: i) A(—2,—1),B(6,—1),C(2,5) arethe vertices of AABC.

A(-2,-1)
E
@)
i
B(6,-1) D C(2,5)
Slope of BC:E :i = —§
2-6 -4 2

AD isperpendicular to BC = Slope of AD :2

Equation of AD is y+1:§(x +2)

=2x-3y+1=0 --(1)

Slopeof AC=
2+

BEisO" to AC
Equation of BEis y+1= —%(x -6)

2x—-3y-9=0 --(2)
solving (1), (2)

X y 1
3 -9 ZXB
% %
X y 1

3-27 -18-2 -6-6




0 Co-ordinates of the orthocenter O are = [22)

i) A(5-2),B(-12),C(14) aretheverticesof AABC.
1 14]

ANS:(—,—
55

5. Find the circumcentre of the triangle whose vertices are given below.

i) (—2,3)(2, —1) and (4,0) i) (13), (O, —2) and (—3,1)
o 35

Sal: i) ANS (E,Ej
i) (13),(0,-2)and (-31)
ANS: (—lgj

33

6. Let PS bethe median of thetriangle with vertices P(2,2) Q(6,-1) and R(7,3). Find
the equation of the straight line passing through (1, —1) and parallel to the median
PS.

P, 2)

401, 1)

Q. -1) 5 ROD

Sol: P(2,2),Q(6,-1), R(7,3) aretheverticesof AABC. Let A(1, -1)
Given Sisthe midpoint of QR

Co-ordinates of Sare (ﬂ 1 +3j = (531]
2 2 2

Slopeof PS = -2 __ 1 :_s

5o Y
2 2




Required line is parallel to PS and passing through A (1,-1),
Equation of theline isy+1= —%(x -1)

=>9y+9=-2x+2 = 2x+9y +7 =0

7.  Find the orthocentre of thetriangle formed by thelines. x + 2y =0,4x +3y -5 =0 and

3x+y=0.
A
s Iz +y=0
3 E (2)
.
_*
‘B 4y +3y-5=0 C
(3)
Sol: Givenequationsare x+2y =0 --(2)
4x +3y —5=0 ---(2)
3x+y=0 --(3)
Solving (1) and (2), vertex A = (0, 0)
Solving (1) and (3),

Vertex B (2,-1)
Equation of BCis 4x +3y -5=0
AB is perpendicular to BC and passes through A(0, 0)
Equation of AB is 3x—4y =0 ---(4)
BE is perpendicular to AC
O Equation of BEis x -3y =k
BE passes through B(2,-1)
2+3=k=k=5
Equation of BEis x-3y -5=0 ---(5)
Solving (4) and (5),
0 Orthocentreis O(—4,-3)
8.  Findthecircumference of thetriangle whose sidesaregiven by x +y +2 =0,
5x-y-2=0and x-2y+5=0.
Sol: Givenlinesare x+y+2=0 --(2)
5x-y-2=0 --(2)
X—2y+5=0 --(3)



Sol:

(1) [
S{eB)

. g
(3)

Point of intersection of (1) and (2) is A =(0,-2)

Point of intersection of (2) and (3) is B=(1,3)

Point of intersection of (1) and (3) is C=(-3,1)

Let S=(a,B) the orthocentre of AABC then SA =SB =SC

— SA% =9B? =sC?

= (a-0)"+(B+2)" =(a-1)* +(B-3)" = (a+3)" +(B-2)°

= a?+B2+4B+4=0% +p? - 20- 63 +10 = a® +B? + 60— 2B+10
A2 = =02+ P +4B+4= 0+ —20-63+10

— 20+10B-6=0=0a+53-3=0 --(4)

SA? =2 o2+ B+ P +4=0C +B2 +6a-2B+10

— 60— 6B+6=0=0a-PB+1=0 --(5)
From (4) and (5)
a B 1
DD D
1 1 1 -1
5-3 —3-1 -1-5 2 -4 -6
2 1
a:——:——
6 3
_ 4 _2
B= -6 3

33

Find the equation of the straight lines passing through (1, 1) and which areat a
distance of 3 unitsfrom (-2, 3).

let A(1, 1). Let m be the slope of theline.

Equation of thelineisy - 1 =m(x — 1)

= mx-y+(1-m) =0 ---(1)

0 Circumcentre S= (—l ,gj



Givedistancefrom (-2, 3)to (1) =3
|-2m=3+1-m)|
= =3

Jm? +1
= (3m+2)? =9(m? +1)

— 9mZ +4+12m =9m? +9
5

=>12m=5=>m=—
12

Co-efficientof m2=0=m=o

Casei) m=o

line isavertical line
Equation of the vertical line passing through A(1,1)is x=1

. 5 .
Caseii =—, point (1,1
) m P (1,1)

10.

Sol:

Equation of thelineis y—1:%(x -1) =0

= 5x-12y+7=0

If p and g arelengths of the per pendicularsfrom theorigin to the straight lines

X Seca + ycoseco = a and xcosa —ysina = acos2a , provethat 4p2 +q2 =a.

Equation of AB is Xxseca + ycoseca = a

X+y

coso  sina
= XSin0o + y cosa = asina cosa

=a

= Xsina +ycosa —asina cosa = 0

_ |o+0-asinacosa

2

p = length of the perpendicular from O to AB
\/si n? o+ cos? o

. sin 2a
= asina.cosa = a.

2p=asin2a ---(1)
Equation of CD is xcosa—ysna = acos20
= Xcosa-ysina—acos2a = 0

|0+ 0-acos2a

g = Length of the perpendicular from O to CD =acos2a ---(2)

Jeos2a +sin2a
Squaring and adding (1) and (2)

4p2+q2 =a’sin? 20 +a’ cos’ 2a



11.

Sol:

= a2 (sin2 20 + cos? 20() —a’l1=a?

Two adjacent sides of a parallelogram are given by 4x+5y =0 and 7x +2y =0 and
onediagonal is 11x + 7y =9. Find the equations of the remaining sides and the other
diagonal.
Let 4x+5y =0 ---(1) and
7x+2y =0 ---(2) respectively
denote the side OA and OB of the parallelogram OABC.
Equation of the diagonal AB is11x+7y -9 =0 ---(3)
Ejf e

Of [y
Solving (1) and (2) vertex O = (0, 0)

. _(5 _4
Solving (1) and (3),A = (5, 3)

Solving (2) and (3), B = (—3,3]
33
. . . 11 .
Midpoint of AB is P(E,Ej. Slopeof OPis1
Equationto OCisy=(1) x = x-y =0
X =Y.

Equation of ACis 4(x—gj +3(y +g] =0=4x+5y =9

Equation of BC is 7[x+§j+2(y—gj =0=7x+2y =9

12.

Sol:

Find thein centre of the triangle whose sides ar e given below.
i) x+1=0, 3x -4y =5and 5x +12y =27

i) x+y-7=0,x-y+1=0and x-3y+5=0

i) Sidesare



(1) (2)
C (3) B
x+1=0 (1)
3x-4y-5=0 --(2)
5x +12y —27 =0 --(3)

The point of intersection of (1), (2) is A =(-1,,-2)
The point of intersection of (2), (3), B=(31)

The point of intersection of (3), (1) is C= (—L ZJ

2
a=BC=,|(3+1)° +(1+§j :\/16+§: 19 13
3 9 Vo9 3

o= o 23 o 2] - 1]

c=AB=|(1-3% {24 =160 =

Incentre=1=

B+ 29 454 D250 93]

(ax1+bx2+cx3 ay; +hy, +CY3j_ 3
a+tb+c ' a+b+c B,14 - ’ 13,14
3 3
2253
4242 3'3
O Incentre= (lgj
33
iAns: (3,1+J§)

13. A A'®isformed by thelines ax +by +c =0, Ix+my+n =0 andpx +qy +r =0. Given

ax+by+c_Ix+my+n passes through the orthocentre of the
ap+bq Ip+mgq

that the straight line

A€,



Sol:

14.

@) )

/]
®)
Sides of the triangle are
ax+by+c=0 --(2)
IX+my+n=0 --(2)
px+qy +r =0 --(3)

Equation of the line passing through intersecting points of (1), (2) is
ax +by +c+k(Ix +my +n) =0 ---(4)

(a+kl)x+(b+km)y +(c +nk) =0

If (4) isthedtitude of the triangle thenitis 0" to (3),

_ __ap+hbqg
p(a+kl)+q(b+km) =0=k = i+ g

From (4)

(ax +by +c) —(%](Ix +my +n) =0

Dax+by+g IX +my +n

ap+ba Ip+mq
isthe required straight line equation which is passing through orthocenter. (it is atitude)

The Cartesian equations of thesidesBC, CA, AB of a A'® are respectively
Up =ayX +byy +¢ =0, up =ayx +byy +¢, =0. and ug =agx +bgy +c3 =0. Show that
the equation of the straight line through A Parallel to the side BC is
Us - u,
aghy —ayby  aby —aby




B

/

C U A

2
Sol: A isthe point of intersecting of thelines u, =0 and uz =0
O Equationto aline passing through A is
Uy + AUz =0= (apX +hoy +Cy) + A(agx+bay+c;3) ---(1)
= (8 +Aag) x-+(by +Abg) y +(c, +Acg) =0
If thisis parallel to a;x +byy +¢; =0,
(82 +Aag) _ (bp +Abs)
2] ) by
= (@ +Aag) by = (b, + Abs) &y
= ayby +Aaghy = agb, + Agybs
= N(agh; —agbs) = —(agby —ayby)
A= (agby —ayby)
aghy —aybs
Substituting this value of A in (1), the required equation is
_(aghy —ayby)
(aghy —aybs)
= (aghy —aybs) (apx +boy +c5) (asby —aib,) (agx +bgy +c3) =0
= (aghy —aybs) u, —(ashy —agb,)usz =0
= (aghy —aybs) u; =(azby —aib,) us
= Ys = H2 .
(aghy —aibs)  (agby —ayby)
PROBLEMSFOR PRACTICE

=

(axx +byy +¢5) (asx +bgy +c3) =0

1. Find the equation of the straight line passing through the point (2, 3) and making
non-zer o inter cepts on the axes of co-ordinates whose sum is zero.

2. Find the equation of the straight line passing through the points (atf 2atl) and

(at%, 2a12).



3. Findtheequation of the straight line passing through the point A(—lS) and
i) parallée

i) perpendicular tothestraight line passing
through B(2,-5) and C(4,6).
4. Provethat the points (111), (2,15) and (-3,-5) are collinear and find the equation of
the line containing them.

1

5. A straight line passing through A (1,-2) makesan angle tan” g with the positive

direction of the X-axisin the anti clock-wise access. Find the points on the straight
linewhose distance from A is t5units.

Sol:
\ -5 | S |
C A(-1,2) B
Given a = tan_lﬂ: tana = 4
3 3
5 4
3 . 4
cosa =—, sina =—
5 5
(x1y1)=(1-2) =% =L y; =2
Casei):r=5
X =Xq +rcosa :1+5.g =1+4 =5
. 3
y=y1+rsma=—2+5.g =2+3-=1
Co-ordinate of B are (5, 1)
Caseii):

X =Xq +rcosa =1—5.g =1-4=3

y=y1+rsina=—2—5.%=—2 -3=-5

Co-ordinate of C are (-3,-5)



Sol:

10.

Sol:

A straight line parallel to theline y =+/3x passesthrough Q(2,3) and cutstheline
2x +4y —27 =0 at P. Find thelength of PQ.
PQ is paralld to the straight line y:\/f_sx
tana = +/3 = tan 60°
o =60°
Q(2,3) isagiven point
Q(2,3)

P
2x +4y -27=0

y =/3x
Co-ordinates of any point P are
(X, +recosay; +rsina) = (2+rcos60°, 3+rsin60°)

B

=p| 2+L, 3+,
2’772

Pisapoint ontheline 2x + 4y —27 =0
- 2(2+%) +4[3 +§r} ~27 =0

= 4+r+12 +2\/§r =27 =0
- r(2\@+1) =27-16 =11

_ou 231 1(23-1)

=>r= : =
2J/3+1'2/3-1 11

Transform the equation 3x +4y +12 =0 into
i) slope-—intercept form
i) intercept form and
iii) normal form
If the area of thetriangle formed by the straight line x =0, y =0 and

3x +4y =a(a>0), find thevalue of a.

Find thevalueof k, if thelines 2x -3y +k =0, 3x -4y -13=0 and 8x-11y -33=0
areconcurrent.

If the straight lines ax +by +c =0, bx+cy+a=0 and cx+ay +b =0 areconcurrent,

then provethat a>+b3 +c® =3abc.
The equations of the given lines are
ax+by+c=0 --(2)



bx+cy+a=0 --(2)
cx+ay+b =0 ---(3)
Solving (1) and (2) points of intersection is got by

X y 1
DDA
C a b C

X y 1

ab-c? - bc —a? - ca—b?

ab—-c? bc—az]

ca-b? ca-b?

2 .2
c ab 02 ra bc a2 +b=0
ca—-b ca-b

c(ab-c?) +a(bc-a?) +b(ca —b?) =0

Point of intersectionis (

abc—c3 +abc —a2 +abc -b°® =0
Oat b} c& 3anc.

A variable straight line drawn through the point of intersection of the straight lines

i+% =land %+X =1 meetsthe co-ordinate axesat A and B. Show that thelocus the
a a

mid point of AB is 2(a+b)xy =ab(x +y).

. Equations of the given lines are §+% =1

a
and £+X =
b a
Solving the point of intersection P(i , ij
atb a+b

Q(xg,Yo) isany point on the locus
= Thelinewith x-intercept 2xg, y-intercept 2y, passes through P

~ Pliesonthe straight line -+ =

2Xg  2Yo
. ab 1 1
e, + =1
a+b 2X0 2y0

— ab .X0+y0:0
a+b 2xgyg




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

ab(xq +Yo) =2(a+b)xgyo

Q(xg,Yo) lieson the curve 2(a+b)xy =ab(x +y)

Locks the midpoint of AB is 2(a+b)xy =ab(x +y).

If a, b, carein arithmetic progression, then show that the equation ax + by +c =0
represents a family of concurrent linesand find the point of concurrency.

Find thevalue of k, if the angle between the straight lines 4x -y +7 and
kx =5y +9=0is 45°.

Find the equation of the straight line passing through (Xq,Yo) and

i) paralld
i) perpendicular tothestraight line
ax+hby+c=0.
Find the equation of the straight line per pendicular to theline 5x —2y =7 and passing
through the point of intersection of thelines 2x +3y =1 and 3x +4y =6.

If 2x —3y —5=0 isthe perpendicular bisectors of the line ssgment joining (3 -4) and
(o,B) find a+p.

If thefour straight lines ax +by +p =0, ax +by +q =0, cx +dy +r =0 and
cx +dy +s =0 form a parallelogram, show that the area of the parallelogram bc
formed is.

‘(p—Q)(r—S)

bc-ad

Find the orthocentre of thetriangle whose verticesare (-5,-7)(13,2) and (-5,6).

If the equations of thesidesof atriangleare 7x+y-10=0, x -2y +5=0 and
x+y+2 =0, find theorthocentre of the triangle.

Find the circumcentre of the triangle whose verticesare (1,3),(~3,5) and (5,-1).

Find the circumcentre of t\netriangle whose sidesare 3x -y -5=0, x+2y -4 =0 and
5x+3y+1=0.



Sol:

22.

Sol:

Let the given equations 3x -y -5=0, x+2y -4 =0 and 5x +3y +1 =0 represents the
sides BC, CA and AB respectively of AABC. Solving the above equations two by two,
we obtain the vertices A (-2,3),B(1 -2) and (2,1) of the given triangle.

The midpoints of the sides BCand CA are respectively D :(g%lj and E=(0,2).

Let ‘O’ beany point in the plane of AABC such that O doesnot lie on any side of the
triangle. If thelinejoining O to the verticesA, B, C meet the oppositesidesin D, E, F

. BD CE AF
respectively, then provethat —x—=—x— =1 (Ceva’'s Theorem
P y P DC EA FB ( )
Without loss of generality take the point P as origin O. Let A(Xy,Y1)B(X2,Y2)C(X3,Y3)
be the vertices. Slope of AP is “nO0_y
Xl—O Xl
A
E F
B D C
Equation of APis y — :ﬁ(x—o)

X1
= YX1 =Xyp = Xy ~yX; =0
0 BD —(x2y1 —X1Y2)_ X1Y2 ~X2Y1
DC  Xgy1—=X1Y3  XaYy1~X1y3

Slope of BP is¥Y2=0_Y2
X2_O X9

Equation of BP is y-0=22(x -0)
X2
= X2y TYoX = Xy2 =Xy =0
- CE —(X3Y2 ‘Xzys)_ X2Y3 ~X3Y2
EA  Xyy2 —Xoy1 X1Y2 =X2Y1

Slope of @:y3__0 =Y3
X3_O X3

Equation of CPisy -0 :ﬁ(x -0)
X3

= Xgy =Xy3=>Xy3~Xgy =0



23.

Sol:

a AE  (X1y3—X3¥1)  Xay1—X1Y3
FB  XaY3—Xgys  X2Y3—XgY2
1 BD CE AF
DC EA FB
X1Y2 ~X2Y1 X2Y3 T X3¥y Xg¥17Xa¥3 _4
X3Y1~X1Y3 X1Y2 TX2Y1 XoY3 TX3Y2

If atransversal cutstheside BC,CA and AB of AABC in D, E and F respectively.

Then provethat @xﬁxﬁ =1. (Meneclau’s Theorem)
DC EA

FB

B C
Let A(x1,¥1), B(X2,Y2),C(X3.Y3)
Let the transversal be ax + by +¢ =0

%: Theratioin which ax + by +c =0

divides.
B_C: _(aXZ +by2 +C)
axz+byz+c
CE . .
—— = Theratioinwhich ax +by +¢c =0
EA
divides.
a — _(aX3 +by3 +C)
axy +by; +c
AF

E: Theratio in which ax + by +c¢ =0 divides.

—B_ _(aX1+by1 +C)
axp +by; +c
BD CE AF _

DC EA FB




24,

Sol:

Find theincentre of the triangle formed by straight lines y=\/§x, y=—-v3x and
y=3.

y=-fx

a0 60°

X i

The straight lines y =+/3x and y = —/3x respectively make angles 60° and 120° with the
positive directions of X-axis.

Sincey = 3 isahorizontal line, the triangle formed by the three given lines is equilateral.
So in-centre is same and centriod.

Vertices of thetriangleand (0,0), A(\/§,3) and D(—\/§,3)

0++/3-3 0+3+3
3 "3

O Incentre is(

=(0,2).



