[Aims Tutorial J=[ MATHEMATICS-IIB %

1. Ifthe abscissa of points A, B are the roots of the equation 2. Ifapoint P is moving such that the lengths of tangents from P to the
x2 + 2ax — b? = 0 and the ordinates of A, B are the roots of x? + circlex? +y? — 6x— 4y — 12 = 0,x* + y*> + 6x + 18y + 26 = 0 are
2px — q% = 0, then find the equation of a circle for which ABas a in the ratio 2:3 the find the equation of the locus of p.
diameter. Sol: let P(x1, y1) be any point on the locus
(S;?‘l,'e];letthiixl'm and - BCG,y2) Given that JJ::TI =2235, =25,

X1, X, be the roots of x? + 2ax —b%? = 0
(X — x1) (X — X,) = x? + 2ax — b? =3x2 +y,2 — 6x, — 4y, — 12
Iéirzin hat =2/x. 7+ y,2 + 6x, + 18y, + 26 S.OB
¥1,¥2 be the roots of y? + 2py — g2 = 0
=y -y —y2) =y* +2py - ¢ = 900" +y,* — 6%, — 4y, —12)

= 4(x,% +y,% + 6%, + 18y, + 26)
Equation of the circle with AB as a diameter is
E—x)E-x)+y—-y)y—-y,)=0 =(9x,2 + 9y, 2 — 54x, — 36y, — 108) — 4x,>

— 4y, —24x, — 72y, — 104 =0
2(x%+2ax—-b?) + (y2+2py—q*>) =0
=5x,% + 5y,% — 78x; — 108y, — 212=0

=x* +y? +2ax + 2py —b? —q* = 0 - the equation of locus of p is
Is the required eq”n of the circle. 5x2 + 5y? — 78x — 108y — 212 = 0

3. Find the pole of 3x + 4y — 45 = 0 with respect to 4. Find the value of kif kx+3y—-1=0,
x2+y2—6x—8y+5=0 2x+y + 5 = 0 are conjugate lines with respect to the circle
sol: given equation of the circle x2+y?—-2x—4y—4=0.
x24+y2—6x—8y+5=0 ....(1) Sol: Given equation of the circle
Centre (3,4) and r =/(=3)2 + (—4)% — 5=+/20 X2+y?—2x—4y-4=0...(1)
Givenline 3x+4y —45=0herel =3, m=4&n = —45 Centre (1,2) and r =/(1)2 + (2)2 + 4=19=3
The pole=(—g+ Ir? f+ mr? ) Givenline2x+y+5=0herel=2,m=1andn=>5

Ig+mf-n Ig+mf-n 1r2 mr2
The pole =(—g + grmin’ —f+ lg+mf—n)
=(3 + 3(—3)?;512(0—)4)“5’ 4+ 3(—3;22(0—)4)“5) =(1 + 2(—1)i(19()—2)—5’ Z+ 2(—1)51?—2)—5)
=(1+%2,2+1)
=(3+322,4 4+ = 343,44+ 4)=(6.8) —-22- 1):(_1, 1
Find the pole of x + y + 2 = 0 with respect to (-1,1) liesonkx+3y—1=0
x2+y?—4x—6y—12=0 o>-k+3-1=0=2k=2

5.  Find the equations of the tangents to the circle 6. Find the equations of the tangents to the circle
x% +y? — 4x + 6y — 12 = O which are paralleltox + y — 8 = 0. x? + y? + 2x — 2y — 3 = 0 which are perpendicular to
Sol: given equation of the circle 3x—-y+4=0.

S=x?+y?—4x+6y—12=0 Sol: given equation of the circle

Centre (2, -3) and radius (r) = y/(=2)? + (3)% + 12 xX*+y?+2x=2y—-3=0....(1)

=V4+9+12=+25=5 Centre (—1,1) and radius (r) = /(1)?+ (-1)?+

The givenlinex+y—-8=0.....(1) The givenline3x—y+4 =0....(2)

Slope(m)= _% = _% =_1 Slope(m)= —% = —_il =3and L' slope(m) = —%wmz = %

Eq”n of tangent to S=0 & parallel to (1) Eq”n of tangent to S=0 & 11" to (2)

is(y—y;) =mXx-—x;) + rvl + m? is (y —y1) = m(x—x;) + rv1 + m?

S (y+3)=-1x-2)+5VI+1 o y-1)= —1(xt1) 45 1+(1)z

Sx—2+y+3+5/2=0 3 3

i _ (x+1) |, V5V10

Hence required eq”n of tangentsarex + y + 1 + 5v2 = 0. SY-D=-—Ft—+
23(y—1)=—(x+1)+5vV2
ox+1+3y—3+5/2=0
Hence required eq”n of tangents are
x+3y—2+5V2=0.
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x?+y?—4x+6y+11=0at(3,2)

also find the other point where normal meets the circle.
Sol: given equation of the circle

x24+y?—4x—6y+11=0 ....(1)

Centre C (2,3) = (—g —f)

Given point A (3,2) = (x4,y1)

The equation of the normal is
E=x)1+H - -y +8 =0

>(x-3)(2-3)-(y—-2)3-2)=0
>—x+3-y+2=0=>x+y-5=0.

centre of the circle is mid point of A and B

[ =)

3+a 2+b] _
=[5 =e
:322=2and2:—b=3
=>3+a=4and2+b=6
>a=4—-3andb=6-2

B (a,b) = (1,4)

7.  Find the equation of the tangent to 8. Show that the tangent at (—1, 2)of the circle
x2 +y%—2x+4y=0at(3,—-1). x2 +y% —4x — 8y + 7 = 0 touches the circle
Also find the equation of tangent parallel to it. x2 +y% +4x+ 6y =0 and also find its point of contact.
Sol: given equation of the circle Sol: equation of the tangent at (—1, 2) to the circle
x24+y?=2x+4y=0 .....(1) x?2 +y?2—4x—8y+7=0is
Centre (1,—2) and radius (r) = \/(-1)2+ (2)2+0 =45 S, = X%, + Yy, +%ﬂﬂ + @ +c=0
The equation of tangent at (3, —1) is Sx(-1)+y@2)-2x—-1)—4(y+2)+7=0
S =xx;+yy; +gx+x) +f(y+y))+c=0 > -3x—2y+1=0
= x@)+y(-1)-1x+3)+2(y-1)=0 =53x4+2y—1=0...(1)
=3x-y-x-3+2y-2=0 For the circle x? + y? + 4x + 6y = 0 centre (—2,—3),
=>2x+y—-5=0...(2) YZW:‘/E
here S_IOPE (m) =—2 . X 1 Distance from centre (—2,—3) to given line (1)

Required eq”n of the tangent to (1) and it is parallel to (2) is a(ep)42(=3)-1] _ |-6-6-1] _ 13
-y =mEx—x) £ rv1+m? T T Jerr@? | VB B
V13 so the line (1) also touches the 2nd circle.
> (y+2)=-2x-1+ \/ﬁm let (h, k) be the required point of contact.
so it is the foot of the L from the centre (—2,—3)
= (y+2)=-2x-1)£V5V5 Pl Gainio
h+2 _ k+3 _ [3(=2)+2(=3)-1)]
@+ =-2x-D%5 hez ke (—13)32+22
3 2 13
Sy+2=-2x+2+5 :.“3£=1and=>‘%3=
s 2x+y5=0 h+2=3 andk+3=2
h=3-2andk=2-3
h=1,k=-1
Coordinate of point of contact = (1,—-1.)
9. Find the equations of normal to the circle 10. Find the mid point of the chord intercepted by

x% +y? — 2x — 10y + 1 = 0 on theline x — 2y + 7 = 0,Also find the
length of the chord.

Sol: circle x? + y2 — 2x — 10y + 1 = 0 centre (1,5),
r=J?+G)E-1=5

1 Distance from centre (1,5) to givenlinex— 2y +7 =0
_11(@)-2(5)+7| __ [1-10+7| _ 2

JDZ+(2)? V5 Vs

length of chord intercepted by the circle is

2VrZ—dZ = 2 /25—§= 2 /122_4
_ o 121 _ 201 22 .
=2 ST _‘/gunlts

let (h, k) be the required mid point.
so it is the foot of the L from the centre (1,5)

h-x; _ k-y; _ _ (axq+by;+c)
a b aZ+b?

h-1 _ k-5 1(1)-2(5)+7
= — _ _[1®-205+7]
1 -2 12422
h-1 _ k-5 -2) _ 2
Sht_ks_ (2

-2 5 5

-1_2 k-5 _ 2
>—=-and > —==:
1 5 -2 s

5h—5=2 and5k-25=—4
5h=2+5=7and5k=—4+25

7 21
h=Z k=2
5 5
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(3,—4)to the circle x? + y? —22x — 4y + 25 =0
with the coordinate axes.

Sol: given equation of the circle
x2+y2—22x—4y+25=0 ....(1)

Centre C (11,2) = (—g —f)

Given point A (3,—4) = (X1,¥1)

The equation of the normal is

E=x)y1+H - -yDEx1+8 =0
>x-3)(-4-2)-F+4)B-11)=0
=3x—4y—25=0.

Area of the triangle formed by the normal with the
@y 1252

abl ~ 213.(-4

. 1
coordinate axes = E |

625 .
= — sq.units
24

11. Find the length of chord intercepted by the circle 12. Find the equation of the circle with centre (—2, 3)cutting a chord
x2+y?—8x—2y—8=0onthelinex+y+1=0. length 2 units on 3x + 4y + 4 = 0.
Sol: given equation of the circle Sol: given centre C (-2, 3)
x2+y?—8x—2y—8=0 ....(1) Given equation of the chord 3x + 4y + 4 =0 .... (1)
Centre (4,1) andr = ,/(—4)2 + (-1)2+8=+25=5 d = 1 Distance from centre C (-2, 3) to given line (1)
. . _ _ 13(=2)+4(3)+4| _ |-6+12+4| _ 10 _
j}_lxl/;n line xf+y+ 1= 0( - . e (1) = omar - & s 2
istance from centre (—2,—3) to given line .
@+l Jax, +by, +cl Given length of chord 2vr? — d? = 2
= JoEe VaZ+b? >VrZ—d? =1
=%=3\/§=\/ﬁ =>ri-d’=1d=2)
2 _ =
length of chord intercepted by the circle is = rz : L
. e =
2 _d2 = _ = i
2‘\/r d 2v25-18 . 2y7units . Required eq”n of the circle is
Find the length of chord intercepted by the circle 2 P
N _ (x—a)+(y—b)P=r
Xx“+y“—x+3y—2=0ontheliney =x-3. [Ans:Z\/26 > x+2)2+(@F—3)2=5
x24+y*+4x—6y+8=10
13. Find the equation of pair of tangents drawn from 13. Find the condition that the tangents drawn from the exterior point
(0,0) tox?> +y*>+ 10x + 10y + 40 = 0 (0, 0)to thecircle S = x* + y? + 2gx+ 2fy + c =0
Sol: given equation of the circle are perpendicular to each other.
x24+y?+10x+ 10y + 40 =0 .....(1),P(x,,y,) = (0,0) Sol: given equation of the circle
Sy = xx; +yy, + EER L HOW) 4 o = X2 +y? + 2gx + 2fy + ¢ = 0..(1)
S, = x(0) +y(0) + 5(x + 0) + 5(y + 0) + 40 r=/g? +f? —c, length of tangent=,/S,, m
S; =5x+ 5y +40 if0is angle%the
S11 = 02+02+10(0) +10(0) +40 =40 pair of tangents drawn from \\/
eq''nof the pair of tangents S;* = SS,, (0,0) to S=0is
(5x+ 5y +40)% = ( x2 +y2 + 10x + 10y + 40)(40) Si1=0240%+2g(0)+2f(0)+c=c
25(x+y+8)% = ( x2+y2+ 10x + 10y + 40)(40) Then tan® = _~ [6 = 90°]
2 s
= 5{x% + y? + 64 + 2xy + 16y + 16x} . .
= (8x? + 8y + 80x + 80y + 320} stan 2 = —Vg*ﬁ‘“ otan 45° = —Vg*{‘c
_ Jg*+fr—c . . _ 2 2
= (8x? + 8y + 80x + 80y + 320 1= NG S.0.B and cross multiplying=>c = g* + f* — ¢
—5x% — 5y2 — 320 — 10xy — 80y — 80x = 0
s2c=g?+f?
=3x?—10xy +3y2 =0
15. Find the inverse point of (-2, 3) w.r.t the circle
14. Find the area of the triangle formed by the normal at x2+y?—4x—6y+9=0.

Sol: given equation of the circle

x2+y?—4x—6y+9=0 ....(1)

Centre C (2,3) = (x1,¥1), given point P (-2, 3)= (X,,¥,)

eq’n ofCPis (y—yy) = m(x—x,)

(-2 ===(x—2)

2y—2=0.....(1)

eqn of polarofp(—2,3)isS; =0

Sy =xxX, +yy; + —Zg(x2+x1) + Zf(y;yo +c=0
2x(=2)+y(3)—2(x-2)-3F+3)+9=0
=>—2x+3y—2x+4—-3y—-9+9=0

D—4x=—4=2x=1.....(2)

Solving (1) & (2) =(x,y) = (1,3)

-~ The inverse point of p is (1, 3)
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