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EXERCISE - IV

Sol.1 Centroid > G
Orthocentre — H
Circumcentre —» s

(a) Ly:2x-y=0
L:x+y=3&G(2 3)

= A(1, 2)
AG 2
G -1 Let D (x4, ¥;)

2X1+1

2+1

2yl+2 _
2+1

=28&

5 7 > 7
:>x1=5&y1=EDz[Ef§]

Let B (a, 2a) & C(b, 3 -b)
D is mid point of BC

HINTS & SOLUTIONS

(b) Li:2x+y=0

L:x-y+2=0

B L=20 C
Altitudes from B & C
Passing through H(2, 3)
Leix-2y=-4 &Lg:x+y=5
Intersection of Ly & L
x=-5&y =10 B(-5, 10)
Intersection of L- & L,
y =2 &x=0C(0, 2)
Line BCis

10 -
(y-2)=—5
y intercept is (If x = 0)
y =2
(c)

2 )

Li:x+y-1=0
L,:2x-y+4=0

(x,y) B C(%,, )

Intersection point A (-1, 2)
Line SE

a+b=§ 2a+3—b=Z X+2y-4=0
2 2 2 2 &LineSFx-y-1=0
a+b=5 B, C is image of A.w.r. to., SF & SE
& 2a-b=4 respectively.
3a=9 =a=3 B= (3,6)
b=2 C=(2, 1) xp+1 _y; -2 z21-2-1)
6 1 1 -1 12 - (-1y?

LineBCisy—1=ﬁ(x—2) X1=_1+4=3&y1=2—4=—2

5 -y =9 Slope is 5 = B(3,-2)
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X2+1 _ yZ—2 _ _2(_1+4_4) . . __E _
1 > 12,52 Median BEisy + 1 = 2(x 2)
_ 4 = 5x+2y =8
xz——1+§=?,y2=2+§ 14
&CFiS(y—1)=—ZX :>x+4y=4
-3 14
= C 5’5
Line BC Sol.3 Angle bisector ACisax+ 2y +c=0
14 AB = |72 1242 = 25
?+2
L:(y+2) =3 3(x—3) AC= g2 ;122 =15
5
AB _BD _25 5
4 AC ~ CD 15 3
y+2=_—3(x—3)
X intercept is (puty = 0)
2x3
X=-— + 3

vz 3
= X773

Sol.2 Perpendicular of side AB & AC are
XxX-y-4=0
2x-y-5=0

A(-2, 3)

B(-15, -19)

C (11 _7)

D is divdes BC in the ratio 5 : 3

) -45+5 -57-35
Coordinate of D 8 ’ 8
B(Xll Y1) 'l"' C(XZI YZ)

-23
-5 ==
D( 2 j

line OE should be

1
2x-y-C; =0 :>2x—y—3=0
4x -2y -1=0

=23 ¢
LineADisy-5= _2 (x + 8)
-5+8
Line of should be X-y+1=0 -33
Image of A w.r.t. to OE & OF is C & B :>y—5=ﬁ(x+3)
respectively

= 2y -10=-11x-28

(x1+2) _ (y1-3)  ~22-3+1)
1 -1 T

= 11x+2y+78=0
12 112 a=11,c=78
= x,=2,y,=-1 B(2, -1
1= S (2, =1) Sol.4 L, :4x+3y-12=0
g X2t2) _(y2-3)_ -2(-8-6-1) 3 L,:4x+3y-3=0
4 -2 16 +4 2
=4 & =0 C(4 0) X_+2 = y_+7 =
= X = Y2 = = ! cos 0 sin®
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Sol.5

A
(_21 _7)

P(a cosb - 2, asinb - 7) lieson L,
4acosb -8+ 3asin6-21-3=0

a (4 coso + 3 sind) = 32 ()]
X+2 y+7 _
cos®  sinb =@+3)

Q((@+3)cosh-2,(a+3)sin6-7)liesonL,
4(a+3)cos6-8+3(a+3)sin6-21=0

32+3.£=41:>a=£
a 3
From (i)
4 cosO + 3sin6 =3
4(1—tan2§)+3.2tan9
2 2=3
1+tan29
2
0 0
2 — _ — -1 =
= 7tan > 6tan2 1=0
0 0 -1
tani—lortani——7
1
2l - =
t = . t = ( ]—i
= tand = _Zorane—ﬁ— 24
(3]
7

0 = 90° = poarallel to y-axis
Linesx=-2 = x+2=0

-7

&y+7=—ﬂ(x+2)

7x + 24y + 154 =0

Sides parallel to
y=x+2,y=7x+3
A lie on y-axis

let (0, a)

Sides which passing
through are
y=x+a
&y=7x+a
orx-y+a=0
&7x-y+a=0
diagonals should be
(angle bisectors)

Sol.6

X—-y+a (7x—y+aj

2 ~*U Vo

55 -5y +5a=%x(7x-y+a)

passing through (1, 2)
-5+5a==x(5+a)

-5+5a=5+a or -5+5a=-5-9
58=10 or a=0

a—E
)

5

A should be (0, 0) or [0, 5]

AB; i x+y-5=0=m,=-1

1
BCZ:X+7y—7=O:m1=—7

AC;:7x+y+14=0= my=-7

1
—7>—1>—7
-1
my 7,m2— 1, mg=-7
-1
—+1
_ 7 ~_6_3 o
tan B = 1 -8" 2 B—>acute<4
1+=
7
-1+7 6 3 T
tan A = 1.7 _§_ZA_>aCUte<Z
+7
tan C = 117 0

AABC is isosceles traingle

Make constant positive sign in lines
Bisector A

-X-y+5=0

7X+y+14=0

1@ +(-1)(1)<0
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= acute angle bisector of A with (+) sign.

-X-y+5 7x+y+15

2 = 52 = 12x + 6y =11

Bisector B
-X-yYy+5=0&-x-7y+7=0
(-1)(-1)(-7)>0

= acute angle bisector of B with (=) sign

-X-y+5 (-x-7y+7)

V2 T T 52
= 6x + 12y =32 = 3x+ 6y =16
Bisector-C
-X-7y+7=0

7X+y+14=0
1))+ (=7)(1)<0

External bisector of C is acute with (+) sign

-X-7y+7 7Xx -y +14

5\/5 =+ 5\/5 = 8x+8y+7=0

Sol.7 (PM)2 = (OP)2

0
(0, 0) P(h, k)

2
k-2h+1
(T+J = (J(h-0)2 + (k-0)2)

= (k-2h+1)2 =5 (h? + k)

= (y-2x+ 1)2 =5 (x? + y?)
Locus
=>x2+4y? +4xy +4x-2y-1=0
Locus Cat by y=2x at Q &R

= (1)? = 5 (x? + 4x?)

Mid point of QR is (0, 0)

Sol.8 Image of Aw.rttox-1=0isP

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

1~ 0 " 12:0% °
P(-2,-1)

Imageof Aw.rtox-y-1=0isQ
X-y y+1 -2(4+1-1)

— = =-"72 2 =-4
1 -1 1 +(-1)

x=0,y=3 Q(0,3)
Line BC is same PQ

4
y—3=5x:>2x—y+3=0

. B (1, 5) &C (-4, -5)

LineABisy + 1 % (x-4)

= 2Xx+y-7=0

-4
LineACisy+1=_—8 (x-4)
= X-2y=6=0

Sol.9 Line

y-2=m(x+1)

-m+2 0
B(O,m+2)A m

y
P
(-1,2) B(a, m + 2)
Q(h, k)
) A X
(—m—zloj
m

Let
PA _ 2
PB 1
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P divides AB externally in ratio i : 1 Sol.11 Letliney = mx have {y = m;x &y = m,x}
distance from (x;, y;) is &

,_Hm+2)-0) -2
=T 1 M 5=IMX1 Y1l 52 (m2 + 1) = (mx, - y,)?2
Q divides AB internally in ratio % : 1 m’ +1
viaes INterna In ratio A :
Y = §m? + &% = m?x,% + y,? - 2m; XY,

= m2(x;2 - 8%) - 2mxyy; + Y42

-m-2 -2(m+2)
h= ———- &k="—""""-2
m(Mm-2) mm-2 _dz=0/m1
m m Nm,
mx -2h
heo M2 gy p(mr2) my+my = L {my b my = T
m-2 m-2 ST
k =-2(-h) y% _52 3
k=2h mym; = X2 — 52 {mm, = b
Locus y = 2x
Yy ﬂm yi-)
Sol.10AD : x+y =0 x) ~xi-82(x)* x2_§2 =
BE:x-4y =0 > 2 2 2 a2
X = 8%) = 2X,Y{Xy + (X;¢ =8 =0
CF:2x-y =0 (vy ) = 2X3Y1Xy + (Xq )Y
A(t, -t) Sol.12
2v 2q
(2p+1'2p+1]A
F
B N
Line AC is L BE passing A —q 3p+q
4x+y-3t=0 (@) dyp77 *+pyp t1=32
Line AB is L CF passing A 3 )+ (q-3)

_ q p+9)+(q-3)
X+2y+1=0 3_[2p+1J Pl =5
B & C are intersection point of AB & BE
and AC x CF respectively q gq-3 )

= - 2p-1 + p+1 =2 ...(»D
5% a3y
Bl"36 ) &C (3" o (-2 a-3)___ .,

. 2p-1) T lp+1) " 27>

Let centroid is (h, k)
q q-3 N
3h=t—§+£&3k=_t_£+t :2(2p—1]+(p+1J=11 (1))
3 3 6
5t t Solve (i) & (i) 59— =38 92 _ 5
3h="7 &3k=-¢ 2p-1 p+1
=>q=5p+8=6p-3
3h=5(-3k)=>h=-5k= x+5y=0 >p=11&q=63= p+q=74
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(b) P(2, 3) orthocentre
Mgp Mac = ~1

5 _lJ_ _
T(p =-1 :>p—5

PD 1L AC
. equationof PDx +y =2
Solvethe2x +y =0
a (-5, 10) satisfy BC

-5+ 10p=gq
= q=45 . p+qg=50
(c) Line PD

4p+q9q+1 q-2p-5

= X+V=5&D(2(P+1) 2P+ 1)

- PD L BC dis mid point of BC satisfy line PF
S~ 2P-q-1-49q+8p-4+16P-8=0

= 26p-5q=13 ... (i)
Solve (i) & (ii) & getP =8 q = 39
p+q=47

Sol.13 2x2 + 3xy - 2y2 - 10x + 15y -28 = 0

&y = 3x
a+ b= 1lines

(4,12)

(x+2y)(2x-y)+ 15y -25=0
X+2y-7)(2x-y+4)=0
X+2y-7=0

4x -2y +8=0

1 18
5x+1=0 :x—gy—?
&x+6x-7=0 = x=1,y=3
&2x-3x+4=0x=4,y=12

1
(a) Slopes 3, 2, - 5
my, My, My
oo LM 3-2 1
M= 1imm, T 176 " 7
= cotB=7

tanC=N.D. = cotC=0

1 5
cotA+cotB+cotC=+=+7+0= —

7

(b) A=%(AB)xp

~ AB= ,9+81 =310

(—3_18j
5 5 1

p=|32.12 | = 5710

A
(c) r=- AB =3,10

e (&6 -

_ V45 _3/5
5 5
oo EZJr 4_22
=15 5
2.5 =310 + —3‘/§ + 2145
5 5
_ 1510 +24/5 Ls- 3(5v10 + 8Y5)
5 10
63 10

=70 * 3(5/10 + 8V5)

21 (5410 +5410)
= (85 +5410) * (85 -5/10)

_ 21(8Y5 -5410) _ 21(8v5 -5410)
~ 64.5-25.10  5(64-50)

321 3

=214 85 ~5110) =75 (85 -5410)
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Sol.14 Let chorcdisy = mx + ¢ Sol.15 Line passes through (1, 0)
YT=1 y=m(x—1):>y=mx—x:>m):ny=1
honoginizatoin with Homogination with x2 + y, + 6x-10y + 1=0
32 -y2-2x+4y =0
mx —y mx —y
- mx - mx x2+y2+6x( j—lOy( j
3x2—y2—2x(yC j+4y(y c j=0 m m
2 2 4 4 mx -y 2
m - m - ;
3+ || =22 2142 |2 +( ] =0 ()
e A G "
represent L lines = Coeff.of x2=1+6+1=8
2m 4 10 1
. - — = 2 _ - R
-3+ -1+ =0 & coeffof y? = 1+ = + —5
m If equatoin (i) subtends right angle of origin
=1+ =0=>c=-m-2
10 1
put in equation of chord 8+ 1+ ™y + F =0
> (y+2)=m(x-1)
passes through always (1, -2) 1 1
Homogenization with [—2] + 10 [EJ +9=0
3x2+3y2-2x+4y =0 m
y —mx y —mx 1 1
2 2 _ — el = _
3x2 + 3y 2x[ c j+4y[ c j_o [m+9J (m+1]—o
m -2-4m Yy 1
2(3+2— —_— 213+ | = =-= = -
:x[ + cj"'[ c ]xy+y( +cj_0 m 9,m 1
Represent L lines lines are
2m 4 1
3+T+3+E_0 y——g(x—l) or y=-1(x-1)
6c+2m+4=0 X+9y-1=0 or x+y-1=0
3c+m+2=0
m 2 Sol.16y2 -4y +3 =0
cT"3 73 (y-3)(y-1)=0
Put in egaution of chord =y=1 Ly
=y=3 L,
=mXx- 5 - 2 Y
y= 373
y+= x—l
3)=M" 3 Dy ki ]
always passes through N
ysp g LY 2=h ‘\|-4
33 -
3"3) T A L, Bl
\O X
Yes given result hold with
3x2+3y2-2x+4y=0 \
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X2+ 4xy + 4y2-5x - 10y +4=0

(x+2y+A)(x+2y+B) =0

=>x+2y+4=0 L
X+2y+1=0 L,

A(-6,1),B (-3, 1)

C(-7, 3), D(-10, 3)

AB = 3, highth =2

Area of parallelogram = base x hight

= 3 X 2 = 6 sq. units

Diagonals

AC= {12 +¢* =45
BD = 72,22 =53

Sol.176x2 - 16y -y2+ x+ 12y -35=0

(2x-y+A)(3x+y+B)=0
= (2x-y+5)(3x+y-7) =0

21 7
i + =t
Point AorB [ 10 10}

21 7 21 7
Ais (E'ﬁj & ¢ is (_E'_ﬁj
Equation of sideis || to2x +y + A =0
passes through C
=>A=-5
2x-y-5=0
equation of sideis |[|to3x +y-7=0&

-1 -7
passes through B 10 '10

3X+y+u=0 = p=47
3X+y+7=0

combined equation is
(2x-y-5)Bx+y+7)=0

= 6y2-xy-y2-x-12y-35=0
Aliter:

B
2x-y,+5=0 3x+y-7=0
L, L,
A 5 C
L, L,
3x+y+d 2x-y+c=0
D

diagonal AC

LL,-LL,=0

Passing through (0, 0)

-35-cd =0= cd = - 35 &diagonal BD
LL,-LL;=0

passing though (0, 0)

5d-(-7¢c) =0 = 5d+7c=0
-35 B
5 T +7¢c=0

=c2=25 =25 = c=+x5&d==%7
for required linec=-5,d=+7
(2x-y-5)3Bx+y+7)=0

= 6x2-xy-y2-x-12y-35=0
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