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EXERCISE - 1l HINTS & SOLUTIONS
Sol.1 Both pair of lines D Sol.3
are parallel & L (X+my+n=0
. 3 L, \‘_
dlsFance between n+my ?
|| lines are equal. /N ° ANL, =\ -n /7 <0
So quadrilateral o o L sy
is square B By homoginization  ~l ™"
' 2 2 _ 2
L:3x+4y -5 =0; L,:4x -3y -5=0 ax® + 2hxy + by< = (1)
Intersection point of Ly & L, is A, /X + mv)2
ax? + 2hxy + by? = %
X _ y _ 1 n
-20-15 -20+15 = -9-16 X X
4 /m m
-35 -5 (7 1J x* [a_n_z] Xy (h_n_zj ty (b_n_szo
:>x=_25,y=_25 A 5’5

If represent pairs of L lines at (0, 0) then
L3:3x+4y+5=0;L,:4x-3y+5=0 = coeff. of x? + coeff. of y2 =
Intersection point of Ly & L, is C,
X _ y _ 1 = a- 2z +b-—5=0
20+15  20-15  -9-16

=n?2(a+b)=1r2+m?

36 5 -7 1 . .
SX=-Se, Y =5 - Cls ' 5 Sol.4 Given equation
of diameter AC :
~+ Centre of circle (0, 0) 4y =x+7 (-3,v.)
AB || to x-axis D C(5,y,)
7V (1) mid point of AC
Feircumcircle = (EJ +(§J = \/5 (_ 345 4+y1j
22 A B(5,4)
0-x+0.y-5 4 (=3,4)
Fincride = | T2 2 | =1 _ g, it
INCricle 3 +4 = ( ! 2
Equation of circumcircle x2 + y2 = 2 A
& Equation of incircle x2 + y2 = Lies on AC:>4(y12+ j =1+7 =y,=0
Sol.2 S =0, centre C; = (-1, 1), radius ry . Centre (1, 2) so Area of ABCD = (AB)x(BC)

S;=x2+y?2-4x+6y-3=0 B 5 5 > >
Centre C, = (2, -3), radius r, = 4 = (5+3)2 +(4-47 x |(5-57+(4-0)

- Sy & S, touches externally 8 x 4 = 32 sq. units

GGy =t + = (2412 +(-3-1)2 =r, +4 Sol.5 LetcircleS=x2+ y2 + 2gx + 2fy + c = 0

:>r1=5—4=1 Given Sl=11[52=.\/7,ﬂ53=»\/5
- CircleisS =(x + 1)2 + (y-1)2=12
S S_x2+y2+2x-2y+1=0 = {12 + 02 +2g(1) + 2f(0) + ¢ = 1

.. x-intercept =2,/g2 -¢c =2,1_1 =0 =2g+c+1=1= 2g=-c....(1)

& 422 + 02 +2q(2) + 2f(0) + ¢ = 7
y-intercept = 22 _¢ =2 J1-1=0 S4+4g+c=7=4g+C=3...(2)
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Sol.6

& /32 +22 +2g(3) + 2f(2) + ¢ = 2
= 6g+4f+c+13=2
= 6g+4f+c=-11 ..(3)

By (1) & (2) = ¢ = -3 &g=%

Putc & gin (3) we get

=f= 2

So equation of

circle is (1,0)

(2,0)

17
:>x2+y2+3x—7y—3=0

= 2(x2+y2)+6x-17y-6=0

1 3
Given x2+y2 - x + 3y = 0, centre= (5 ’_Ej

L=x+y=1,LetlL,isy =mx

1 3 1 3
2 2 | _|M2tp 2 Im+31
2.2 \/mzﬂj V2 T 2ym? +1

:>2\/Edm2+1 = |m + 3|

= 8m2+8=m2+6m+9
= 7m?2-6m-1=0

= (M-1)(7m+1)=0=> m=10r_71

- Equation of linesy =x or 7y + x =0

Sol.7

=413 =

Circle passes through A(0,6),B(5,5)&C(-1, 1)

1
Mag = ~5 7 Mac =3

A0, 6) L

B(5, 5)
C, K
(2, 3)

O~

— AB 1 AC = BC is diameter of circle is

Centre C,(2, 3) & radius =/32 , 22 = 13

Now equation of circle is

(x=2)2+(y - 3)2 = (J13)?

=>x2+y2-4x-6y=0

3
Moc, 5 —X+cC

Let tangenty = >

3
| =.2-1.3+c]| A3
2——:> 13 X — = |c|

2 2
(3J +1
2

13
= c==x—sotangentsare3x -2y £ 13 =0

Sol.8

2

Now tangent at (x,, y,) on circle
XXy +yy; - 2(x+ %) -3(y+vy;) =0
=>X(X;-2)+y(y;-3)-2x;, -3y, =0
Compair the tangents
Xy1—-2 y1-3 _ -2X; -3y,

3 -2 +13
We get points (5, 1) & (-1, 5)

Combine equation of line
(7x+y-50)+r(x-2y-5)=0
X(7+A)+y(1-20)-50-5.=0
Which divides the circumference of
x2+y2=100in2:1
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= angle subtend at centre will be by these
segmentin 2 : 1is 2400 & 120°
small angle subtend at centre is 120°

. ZAOM = 60°
| -50 -5 | 5|A2+10]|
j— = > > = 2
Jo+72 +(1-202 522 4101 +50
OM
- = [0}
= OA cos 60
5|A+10] 1 1
x EN— —
S22 +10 1002
= |+ 10| = 532 1102 + 50
= A2+ 201 + 100 = 522 + 10X + 50
= 202 -5L-25=0
5
= (x—5)(2k+5)=0:>k=5,—§
Now equation of lines
For A=5 = 12x-9y-75=0 or 4x-3y-25=0
5 9x 75
For k——z =5 +6y—? =0 = 3x+4y-25=0
Sol.9
y
(0, 5)[(5c0s0,5sin6) _}P(h, k)

(-5, 0)Al (0,0) 0 M JB(5, 0)|C
X =11

1
(i) Area AAQB = B} x 10 x 55sind = 25 sin®

Area max. at 6 = 909 = A,Q,P are collinear
k-5
.'.mAQ=1 = T=1:>k=16

= vy = 16 so coordinate of P (11, 16)

1

(i) Apge = 7 Aarc

1 1
:>25$ine=z 5 X 16 x k
25
=k= > sind
3 5sin0o
Maq = Map = 5(cos6+1)

_ k
" 16
sine 25 <ino
cosO+1

2.16

cose—g—l
= = 25

e—l& 'ne—2—4
= CO0S = 55 Si = 5%

25 24
> xE:k—IZ

k= - P(11, 12)

Sol.10 Let the centre
of circle as the
point on x+y=2
is (a, 2 —a)
radius

|4a-6+3a+4| |7a-2]
B V25 -5

-» Equation of circle

2
(x-a)2+ (y+a-2)2=3-2"
25
Passing through (0, 1)
= 25(2a2-2a+ 1) =(7a-2)2
= 50aZ-50a + 25 =49a2-28a + 4
= a?-22a+21=0
= (a-21)(@a-1)=0 > a=1ora=21
. centre (1,1) or (21,-19) & radius = 1 or 29
. Equation of circle (x = 1)2+(y - 1)2 = 12
=>x2+y2-2x-2y+1
or (x = 21)2 + (y + 19)? = 29
=>x2+y2-42x+38y-39=0

(3, -3)

Sol.11 Given (x + 4)2
+(y+2)2=25
-» Centre C(-4, -2)

... 11-5
(ii) = 5c0s6 = cosb = B & radius = 5
(i) Let tangent
k+0 _ _ 4 y+3=m(x-3)
> =5$|ne:>k=105|ne=10.§=8 —mx-y-3m-3=0
4 | -4m+2-3m-3|
sin @ = — (- p lies above x-axis).. P(11, 8 - p= =
z (7p ). P(11, 8) sp=r=5 S o1
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5/m2 .1 = 1-7m - 1]

=
= 25m2+4+25=49m2 + 14m + 1
= 24m2+14m-24=0
= 12m2+7m-12=0

4 3
= Bm+4)(4m-3)=0=> m=—§ or 2

So tangents are 4x+3y = 3 & 3x -4y =21
(ii) Line passes through centre (-4, -2)
& 12 to the tangents

4
X+3 — Y2 5= (-7, 2)or (-1,-6)
_3 4

5 5

But (-1, -6) satisfy the line 3x - 4y = 21

5 2
&X%=y%=i5:>(0,1)or(—8,—5)
5 5

But (0, 1) satisfy the line4x + 3y = 3
~B(-1,-6)&A (0, 1)
(iii) £ADB = 90°

- tangent 12" to radius CD=,/72 . 12 = 5,2

Maximum distance of D from circle

=r+5\2 =5+5,2 =5({2 + 1)units

Minimum distance of D from circle

=|r-5/21=5(J/2 - 1) units

(iv) Area of quadrilateral ADBC

= ADBCis a square

(.- AD1BD, AD =BD &BC = AC)
side=5 . Area = 52 = 25 sq. units
ADAB is haIf of square of ADCB

25

. Area of ADAB= — = 12.5 sq. units

(v) Cricle circumscribing the ADAB is a
circle as diamter CD

x+4)(x-3)+(y+2)(y+3)=0

X2+y2+x+5y-6=0

X — intercepot

—2\/9—_c=2,{—+ = g=

Sol.12 Let mid point of chord is P(h, k)
Then chord T = S, hx + ky = h? + k2
homogenization with x2 - 2x -2y = 0

X [hx+ky}
= X —2(X+y) h2+k2

2h ok
:'Xz(l_h%kzj”z(h%kzj'

If these line are 12" then
Coeff. of x2 + Coeff. of y2 = 0

2(h + k)xy 3
h? +k2

. x4
TPk T ek
h2 + k2 -2h -2k = 0

. Locusisx2+y2-2x-2y=0
Sol.13 Let that lineisy = x + c

x2+y2=4,= C,;(0,0)&r; =2
x2+y2-10x-14y +65=0

= C,(5,7),r,=3

Now, r;2 - p;2 = ry2 - p,?
2 2
C (5-7+¢)
22 - = =32 _
= 2 2
- 8-c> 18-(c-2)
2 2

=>8-c2=18-(c-2)?
=8-c2=18-c2-4 + 4c

=4c=-6 >

So equation of line is

y-intercept
25 7 =X - E 2x -2y =3
=2 fz_c—z,/—+6-2§— y=xmp = Xnay=
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Sol.14 Tangent of x2 + y2 = a2 is Sol.16 GivenL:5x+y+17=0
& Let centre (a, b)
= +a, 2
y=MX=a1+m (a-4)2+(b=7)2...(i) “n
v = (a-5)2+(b-6)2...(ii) ;
\ B = (a-1)2+(b-8)2...(iii)
D> By (i) & (i)
=a-b=-2..(v) Line
a By (ii) & (iii)
o X = -2a+b=1..(v)
A (0,0) By (iv) & (v)=a=1,b=3/\Cu¥)
Centre C(1, 3),r=5
So equation of circle
(x-1)2+(y+3)2=25

=>x2+y2-2x-6y-15=0
=>-mx+y==%a,1,m2 C.0.C. from (x4, y;) oncircle T = 0

=>XXy+yy; - (X+%X)=-3(y+y;)-15=0

= X + Y x(x; = 1) +y(y;-3)-%; -3y, -15=0
caVi+m? (iam) &5x +y + 17 = 0 are same line.
m x.-1_vy,-3_ -x,-3y,-15
5 1 17
\/ v

=y, =2,%x,=-4

_avl+m? 0] X; - 5y, =-14 x, + 20y, = 36

Let mid point of A {’L m

So point of intersection of tangents(-4, 2)

& B (O,i av1+m2) is (h, k) Then Sol.17S=x%+ y2 =16

B=(x+1)2+y2=1

h = ¢ax/1+m2 & Kk = J_rax/1+m2

2m 2
=4m2h?2 = a2 (1 + m2) = 4k?

k2
.. a2 [1+h—2] = 4k2 = a2 (h2 + k2) = 4h2k2 (-4,
So locus is = a2 (x? + y2) = 4x2y?
Sol.15 Given x2 + y2 = a2,

x2 + y2 =b2 e
a
In AOPQ P(h,k)

OPZ = OQZ + pQZ 7 a® X .
—~h2+k2=b2+ a2 % centre of Cis (1, O)N chord "

=x2+y2=a2+ b2 Le the chord

4

which is a III" concentric circle y=mx+c S
passes through (1, 0) =>c=-m
& radius r = /g2 4+ p2 Ly=mx-m =>mx-y-m=0

chord touches B circle
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-m— 1
.'.1=M:>m2+1=4m2:>m=:l:—\/§
m? +1

So equation of chords x £ \/[3y-1=10

-1 1
OM = ‘x/l+3 -2

~ 2MN = 3,/7 = /63 = x =63

Sol.18 A(2, 0) lie on the
given circle (x + 2)2 + (y - 3)2=25
=>x2+y2+4x-6y-12=0

tangent at A (2, 0) of circle is
2. X+0.y+2(x+2)-3(y+0)-12=0
=4x -3y =8 ....(I)
& normal at A (2,0)is 3x + 4y =2
passing through (-2, 3) = A2 =6
5 3x 4+ 4y =6 ...(ii)
angle bisectors of (i) & (ii) of (tangents &
normal)
4x -3y -8 (Bx+4y -6)

= 5 CF s

S x-7y-2=0  ...(ii)

1 7 1
wherem—;,cose— 5\/5’5'”9_ 5\5

& 7x+y-14=0 n(iv)

-1 7
wherem = -7, cosb = 5\5,5|n6= 52
point whose distance from A is 5./2 on
the lines (iii) & (iv)
X-2 y-0

5 [1j =+5/2=(9,1) &(-5,-1)
(SﬁJ 52

X-2 y -

& 7y = 70 =+5. 2= (1,7)&(3,-7)
s&) (&

2
Now equation of circles are
(x-9)2+(y-1)2=9,(x+5)2+(y+1)?=9
(x-1)2+(y-7)2=9,(x-3)2+(y+7)2=9

Sol.19 Equation of normal at (1, 1)

3x+2y-5=0

-3 -2 ] 3
o tano = 7,:>COSO = \/1—, sin 0 = \/ﬁ
i p
Vi3
2x-3y+1=0.._ { _.-
1,1)
V13
J

x—21 =yT_l=i\/E
V13 13
>Xx=352+1&y£3+1

. centres are (-1, 4) & (3, -2) &r= 13

So equation of circles are
(x+1)2+ (y-4)2=13
& (x-3)2+(y+2)2=13

Parametric form

S0l.20S, =x?>+y? +4x -6y -3=0

& point circle S, = (x = 2)2 + (y - 3)?
S, +1S,=0

(=2,3) (2,3)

\//
=>X2+y2+4x-6y-3+i[(x-2)2+(y-3)?]1=0
Passes through (1, 1)
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12+12+4-6-3+1(1+4)=0
3
:>—3+5k=0:>k=§

. 8x2+8y2+8x-48y +24=0
=>x2+y2+x-6y+3=0

Sol.21 ForK

=Y

S;=x>+y?+2x+3y+1=0,

N W

-3
Centre C; (-1, 7) & radiusry =
S, =x2+y2+4x+3y+2=0,

Centre C, (— 2:7] & radius r, = g

Radical axis S; - S, =0
=-2x-1=0=2x+1=0

2(-1)+1| 1
M= Y22 102 2

9 1
ACE - (CM)? =353 = V2

~AB =22 & Squareof AB=8=k

For W
y2 =8x &letchordisy =mx + ¢
By homoginizaztion

-mx
= 8x (y c J:> cy? = 8xy - 8mx?2

= 8mx2-8xy +cy2=0

If lines 12"then8m + c=0=c=-8m
- Chordisy = mx -8m =m(x - 8)

So fixed pointis (8, 0) . W=8+ 0 = 8.
For H

Length of tangent is L;=,/S; &squareis S,
but Coeff. of x2 = Coeff. of y2 =1

5
S=x2+y2+ Ey—8=0 & Point (3, 0)

.5,=9-8=1
Now, KWH =8 x 8 x 1 = 64

Sol.22PA=PB=d & x2+y2=2a2 y

+ AB L OP P (xuY,)

X1

Y1 6
Line AB is

xx; +yy; + ¢ =0....(i)

Let A (a cos0, a sin 0)

-+ AP =d = (X, - acos0)? + (y, — asing)? = d?

= X,2+y,2+a%-2 (a cosd x,+b sind y,)= d?
Now, A satisfy line AB & p satisfy circle

i.e.x;2+y,2=2a’ acosdx, +bsinoy, =-c

= Mpg = —

a2
" 2a2—2(—c)=d2:>c=7—a2

2
So equation of line AB is xx; + yy, + d? -a2=0

Sol.23S, =x?+y2+2gx+ 2fy + c=0 ....(J)
3
S,=x2+y? + 3 X+4y +c=0 ...(ii)
Radical axisis S; - S, =0
3 .
= (Zg_fj X + (2f - 4)y = 0 is tangent of

S;=x2+y2+2x -2y +1=0whose
centre (-1,1) & radiusr=1

‘(29 _ 3}(—1) - (2f - 4)(1)‘

Sop=r= > 1
\/[29_3J 1 (2f - 4)2
2
3 3
= —2(29—2J (2f-4)=0=g= 7 orf=2

Sol.24S, + 1S, =0
=>(x2+y2-4x -6y - 12)
+A(x2+y2+6x+4y-12)=0
= (1+1)x2+ (1 +1)y2+x(6xr-4)
+y(4h-6)-121-12=0

(3r -2)x (2x - 3)y
= X2+ y2+2 757 r+1)
1 (r+1)

r+l) = 0 ....(0)
&x2+y2-2x-4=0....(ii)
orthogonally (i) cut (ii)

So 29,9, + 2f,f, = c;+c,
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(3r-2) (
(A+1) (1) +2 (577

= 3A2-2=8.+8= -10=5\L => A=-2
So equation of circle
Lo=x2-y2-16x-14y +12=0
=>x2+y2+16x+14y-12=0

=2 J (0) =-12 -4

Sol.25 Centreof S=0lieon,L:2x-2y+9=0
— Diaognal
cut orthogonally x2 + y2 = 4

. . . 9) .
Let any point on the line L is k,k+5 is

centre

For orthogonal condition

2g,(0) + 2f,(0) =c-4

So equation of circle is

X2 +y2-2Ax- (2L +9)y+4=0

= (X2 +y2-9y+4)+1(-2x-2y) =0
passes through the intersection of
X2+y2-9y+4=08&x+y=0=>x=-y
L 2y2-9y+4=0=(y-4)(2y-1)=0

1 1
:>Y=4,Y=E-'.X=—4or—5

so coordinate of fixed point
11
_E’E & (—4, 4)

Sol.26 (a) Line xy — 3x + 2y — 6 = 0 cut circle
orthogonally (i.e. line is diameter)
=>Xy-3x+2y-6=0
=>x(y-3)+2(y-3)=0
=>x+2)(y-3)=0
Pair of lines cut orthogonally
. Intersection of lines is centre of circle

i.e. centre is (-2, 3), passing through (0, 0)

=>r=,13
So equation of circle is
(x+2)2+(y-3)2=13
= xX2+y2+4x-6y=0
orthogonally cuts to x2 + y2 - kx + 2ky -8 = 0

2.2. [—gj +2(-3) (k) = 0-8

=-8k=-8= k=1

(b) circle cuts axes orthogonally means
both axis is a diameter = centre (0, 0)
Let cirlce x2 +y2 -1 =0

& x%2 + y2-14x - 8y + 64 = 0 are cuts
orthogonally

= 2(0) (-7) + 2(0) (-4)=(-1)+64 = L= 64
So equation of circle x2 + y2 - 64 =0

S0l.27S,=x?>+y2-4x-6y-12=0

centre (2, 3) &r; =5
touches at P(-1, -1)
r,=3

AN
(_11_1)
NEY,

(2, 3)o———o— (-1, -1)
c,2 ¢C 3 p

C, divided 2 : 3 of C,

6-2 9-2) (47
S O A V-

so equation of Circle is

g

= 25(x2 + y2) - 40x - 70y + 16 + 49 = 225
= 5x2+5y2-8x-14y-32=0

Sol.28 Let a circle S = 0 cuts two circles S; = 0

& S, = 0 orthogonally
2gg, + 2ff; = c+ ¢y
2gg, + 2ff, =c+ ¢,
29(9; - 9,) + 2f(f; - f,) = ¢; - ¢,
locus of centre (-g, —f) is
-2x(9; - g9;) -2y (f; - f)) + (¢; - ¢,) =0
which is straight line & radical axis of S; & S,
locus of centre of circle is radical axis
X2+y2+4x-6y+9=0
X2+y2-5x+4y+2=0
—_ _ + _ —_
9x -10y+7=0 radical axis

MoTioN

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
Nurturing potential through education 1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitj ee.com




