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Exercise 6.2

Q1 Write down the equation of tangent and normal to the circle.

. x*+y*=25at(4,3)and at(5cos0,5sin0)

i 3x*+2y*+5x-13y+2=0at (17)

Solution:
. x*4+y°=25

dy
ydx
dy
2y.— = —=2x
ydx
dy 2 '
e Y.
dx 2y dx y

(43) = % = "'_‘E = Slope of tangent at (4,3)

Slope of normal ot (4,3) = %
Equation of tangent at (4,3) is
y =y, =m(x—xy)

*
y—3=-;u—4)
3y-9=-9x + 16
4x + 3y — 25 = 0 Answer

Equation of normal at (4,3) 1S
3
y=3==x=4)
4y —12=3x—-12

3x —4y = 0 Answer
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dy Smse cos B

At (5cos€,5sinf) = E =h = e

= Slope of tangent ¢t (5cos@,5sin8)

sin®
cos

Slope of normal at (5¢co0s0,5sin8) =

Equation of tangent at (5cos@,5sin8) is

cos 8

(x —5cos@)

y—5siné =

sin @
ysinf —5sin@ = —xcos@ + S5cos* O

xcos@ + ysinf = 5(sin® @ +cos?0)=5(1) =5
xcos@ + ysinf =5 = 0 Answer

Equation of normal

sinf
cos ¥

(x —5cos8)

y—5sinf =

ycosf —5sinfcos@ = xsinf) —5sinf cos b

xsin — ycost = 0 Answer

. 3x242y*+5x-13y+2=0

Differenticting w.r.t x

6 dy dy
x+6ydx+5(1)-13-&;+o 0

dy — -
5(6}'— 13) = =-6x-5

dy _ 6x+5
dx 6y~13

Al (1 U) =2 - 2D _ U Slope of tangent of (1%’»

dx 6(--]-13 7

Slope of normal ot (1'—:-) = 1—71»

Slope of tangent ot (1, ?) is
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7y— =-=11x+11

11x + 7y——-11=0

103
— == ()
3

1lx 4+ 7y -
33x + 21y — 103 = 0 Answer

Equation of normal at (1?) IS

10 7

y==s=(X=1)

110

lly—T=7x—7
110

71‘—11}'+T—7=0

7x=11y+==0

21x - 33y + 89 = 0 Answer

Q2 Write down the equation of tangent and normal to circle

4x* + 4y* — 16x + 24y — 117 = 0 at the points on circle whose abscissa is —4

Solution:

4x° 4+ 4y —16x+24y—-117=0 (1)
Dividing by 4

X2 4+y —4x+6y——=0 (2)

4
Putx = —-41n (2)

117
(-4 +y? —4(-9 +6y-——=0

www.topstudyworld.com



www.topstudyworld.com Mathematics

117
16+ y° =16+ 6y ——=0

4
117

y2+32+6y—T=0

128+ 117

y¢ 4 6y = ————=0

4
> 11
y +6y+T=0

4y + 24y +11=0

4y? + 22y +2y+11 =0
2yQRy +11) +1(2y +11) =0
2y + 12y +11)=0

2y+1)=0,2y+11) =0

_ -1 _ -1
Y=g Y=

The points on the circle with abscissa -4 are

(+7) (-+7)

Equation of tangent at (-4, '7“)

=11 =11\ \ =117
-4x+(—)y+(—2)(x+(—4))+3 y+(-—-—) —_—=
2 2 /) 4
4 +(_“) 2% # 843y =2 — - = 0
X+t )y Ex Y=z =% "
exaay W o 33 17
SR =ETYTRET T

24x 4+ 12y = 22y +32 - 66— 117 =0
24x — 10y — 151 = 0

24x — 10y + 151 =0
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Equation of tangent at (-4,-'—;}) IS

xx, + +Qgx +x,) +fly+y,)+c=0

4 +(_1) (-2)(x—4)+3 +( 1) 117-0
BTN Ty Y*™\72)) % T
4 +(_1) 2%+ 843y — =0

2TNZ )= YT T

Y\ T

—24x + 10y —91 =10

24x — 10y + 91 = 0

Equation of normal ot (-4, %)

12y + 66 = 5x + 20

15x — 12y — 46 = 0

Equation of normal af (—4. '?’) is
- (2o en=es

b+ (5)] -0 = o+ 9
(2y + 1)(=6) = 5x + 20
-6(2y + 1) = S5x + 20

12y — 6 = Sx + 20

Sx+12y+26=0
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Is the required equation

Q3 Check the position of the point (5, 6) with respect to circle.

. x*+y* =81
. 2x*+2y*+12x-8y+1=0
Solution:
xt + y* =81
Putting (5,6) in it
LH.S=(5)¢+(16)°-81
25+36—81=-20<0

Hence (5,6) ies inside the given circle.

2x +2y*+12x—-8y+1=0

1
2(x2+y2+6x—4y+-2-)=0

1
x2+y2+6x-4y+-é-=0

xt4+y¢ 4+ (2)Bx + (2)(-2)y + % = ()

Putting (5.6) n it

LH.S.= (5) +(6)F + (2)(3)(S) + (2)(-2)(6) + 5

1

=25+36+36—24+-§=67+

1
—=675>0
2
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Q4 Find the length of tangent drawn from the point (-5, 4) to the circle 5x* +
Sy - 10x+ 15y - 131 =0

Solution:
5x° 4 5y°=10x+ 1S5y - 131=0
Given equation can be wntten as

131
x2+y2—2x+3y—T=0

Here

3 131
g==1f=3 ¢c===5

The length of tangent drawn from (=5,4) to the circle

= 50 + (@) - 2(-5) + 3(4) - 12

131

=J25+16+10+12——

S
’ 131
= |63 ——
S
~ [315-131
. S

Q5 Find the length of the chord cut off from the line
2x + 3y = 13 by circle x* + y* = 26

Solution:

3y =13 — 2x
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ye— e\l

X< 4+ y* =26 (2)

Putting value of y in (2) we get

3 169-521-»4,:3 = 26
Ox? + 169 — 52x + 4x¢ = 234
13x* - 52x - 65 =0
Divided by 13 we get
x{=4x-5=0
x2=5x4+x-5=0
Xx(x=5)4+1(x—=5)=0
(x+1D(x-5)=0

(x % 1)=0 (x—=5)=0

13-10 _

When x =5, the y = =

Hence points of intersection are (5,1), (—1,5) now

Length of chord

- JGF T ar
= V36 + 16
= V52
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Qé Find the coordinates of the point of intersection of the line x + 2y = 6 with the
circle
x> +y*—-2x-2y-39=0

Solution:
Given that
X4+2y=6 (1)
x4yt =2x=-2y=-39=0 (2)

From (1) x = 6 = 2y pitting it in (2)
(6—-2y) +y¢—2(6-2y)—2y—39=0
Sy =22y =15=0
Sy =25y =3y =15=0
Sy(y —5)+3(y—=5) =0
(5y+3)(y=5)=0
y = 5, and y ==
Puty=5in (1)
x=6-2(5)=6—-10=—4

Puty=-'£-in(l)

c=6-2(2)

e) 3046 _ 36
- =

=6+( 5 5

Here common point of intersection are (4,5) and (3—:;'5—3)
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Q7 Find the equation of the tangent to the circle x* + y? = 2
i. Pardlleltothelinex -2y +1=0

Solution:
Equation of any paralieltox -2y +5=01s

x—=2y+k=0 (1)

if (1) is tangent to the give circle

Then perpendicular distance of the center (0,0) of the circle (1) is equal to the

radivs of the cicle.

)=2(0)k
Therefore, —amas. =2
+J(1)*+(2)*

Hence equation of required tangent is

x—2y+V10=0

ii. Perpendicularto theline 3x 4+ 2y =6
Solution:
Givenline s 3x + 2y =6

The slope of the given line = :f-

win

As the tangent is perpendicular to the given line, so its slope = - ("3—2) =

www.topstudyworld.com



www.topstudyworld.com Mathematics

In this case radius = V2 then equation of tangents is

x* +y* =2 hove slope%
2 4
Arey-:;xj_-\fi 1

=2 vi3
—3x:tﬁ(3)

r4 J26.

=315

— 3y = 2x + V26
Thus, the equation of tangents is
2x — 3y + V26 = 0 and

2x =3y = V26 =0

Q8 Find equation of the tangents drawn from

i.  (0,5)to x% + y* = 16 (1)

Solution:

Any tangent y = mx + ¢ to circle

xt+y*=a’

y = mx +av1 + m? (2)
y=mx+4m

y = mx = 41 + m? (3)

Squaring both sides we get,  (y — mx)?
y¢ + 2mxy + m®x® = 4(1 + m®)

It passes through 9 = (0,5) . then
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52 4 2m(0)(5) + m*(0) = 16(1 + m?)

= 25 = 16(1 + m?®)

25

— = (1 + m*)

16
i ’25!;16=J§=i% (4)

Hence equation of tangent from (0,5)

3 f 9
y-:l::x+4 1+1—6'

3 25
-;t;-x+4 .

= +2x+4(C)
= i%x +5
= 4y = +3x + 20

= 4y - 3x =20and = 4y + 3x = 20

3x—-4y4+20=0

—4y = =3x - 20
3x+20
= y = =
Put y ===in (1) we get
xz + (31:20)2 = 16
32 9x*+120x+400 =16

16

= 16x° 4+ 9x% + 120x + 400 = 256

— 25x4+120x+ 144 =0

= (5x+12)°=0
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_ —364100
Y =76
64 _ 16
Y =26 s
-12 16
e. ( ,_)

when 3x — 4y + 20 = 0

Then (%.%)

3x—4y+20=0

—4y = 20— 3x
__ 20~-3x
T 4
PU' y = 20~3x
2 20-3x =
x4+ ( - )¢ =
x< +

16

in (1) we get

400 - 9x* - 120x

= 16

= 16x% + 9x% — 120x + 400 = 256

= 25x—120x+ 144 =0

= (5x—12) =0

= Sx—12=0
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: 12 16
e, (?,?

when 3x + 4y —-20=0

Then (%1?

ii. Find equation of tangent drawn from

(-1,2)tox*+y* +4x+2y =0
Solution:

X+ vy 4+4x+2y=0 (1)

Here g =2,f = 1,1.e.centeris at (=2,-1)

Radius = \/(2)* + (1)? + 0
=vVa+1
=5
Let tangents drawn from (-1,2) to the circle touch it at (x4, y,;) then

X4y 4+ 4x;, 42y, =0 (2)

Also by Pythagorean theorem
(x; #1)2+ (0, =22 = [(-2 + 1)* + (-1 - 2)3) - (V5)?

=1+9-5=5
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X °+2x5, 414+ y,°—4y, +4=5

XY 4+2x, 4+ =4y, =5_____________(3)
Subtracting (2) from (3) we get

X4t +2x, -4y, =0

—x‘+y°+4x, +2y, =0

—21', = 6)’; =0

—2Xy = by,
xy = =3y,

Put x; = =3y, In (1) we get

(=37 + 3+ 4(=3y;)) + 2y, =0
91+ ¥ " =12y, + 2y, =0

10y,2 — 10y, =0

= yi—1)=0

=>n=0 or Y =l

Wheny, =0=x, = 01.e. (0,0)
Wheny, = 1=2x;, = -31.e. (-3,1)
Slope of line passing through points

(-1,2) and . (-3,1)

AS m=)’:')’l
A2=X)
{ =2
m =
-3+1
ms=—=-=
T w2 2

Equation of tangent hoving slope % passing through (-=1,2)
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y—2==(x+1)
= 2y —4=(x+1)
= x—2y+5=0

Slope of line passing through the points = (—1,2)(0,0)

m = Y2=V1
Azr=X1
2=0

m =
- =0

m= -2

Equation of tangent having slope =2 is
y=2=-=2(x+1)

= y—2=-2x—2

= y+2x=0

Or 2x+y=0

iii. Find equation of tangents drawn from

mx- y+t7m- 2-=0

(x+1)+(y=2) =26

Center = C(-1,2)

www.topstudyworld.com



www.topstudyworld.com Mathematics

Radius = V26
Expanding the given equation
X+ y'+1+y°—4y+4=26

x¢+y:+2x—-4y-21=0 (1)

Let equation of required tangent be
y—y; =m(x—xy)

Since (—=7,-2) lie on it therefore
y+2=m(x+7)=mx=7m
mx—y+7/m-2=0

_1m)(=1) + (=1)(2) + Gm - 1| _
- Vm? + (1)? -

l-m -2+ 7m - 2|
—_— =26
vme 4+ 1

|6m - 4| = J26(m? + 1)

(6m — 4)¢ = 26(m* + 1)

V26

r

36m* — 48m 4+ 16 = 26m* + 26
10m* - 48m - 10=0

2(5m* —-24m—-5)=0
S5m*—-24m—-5=10

m2 = —(=2/(~24)7-4(5)(-S)
10

2945764100
IS

2447676 _ 24426
10 10

m=750r m=?1»
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Putting m=5in(2)
Sx—-y+35-2=0=5x—-y+33=0
From (3)
y=5x+ 33
Putting (4) in (1)
x* 4+ (5x+33)°+2x—4(5x+33)-21=0
x% 4+ 25x°+330x+ 1089+ 2x—-20x—132-21=0
26x¢ +312x +936 =0
26(x* +12x+36) =0

x*+12x+36=0

o -(1211,*’(12)‘-4(1)[36]
- 2(1)

_ =123V134-144

2

=:-‘3-=—6

2
Putting in (4)
y=5(—-6)+33=3

Hence (-6,3) is the point of intersection of (1) and (3)

Putting m = -’;’- in (2

= +7(_1) 2=0

Tt 4 5 .

= N =0 = x+Sy+17=0

Zeor-(@)e0 = wroen-
From (5)

Xx=-=5y-—17
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Putting (6) in (1)
(=5y—=17)*4+y*+2(-5y—-17)—4y-21=0
26y* + 156y +234 =0
26(y? + 6y +9) =0

y:+6y+9=0

= ~(6)%(6)°~4(1(9)
2(1)

—

-6+/36~36

Putting it in (6)
x=-5(-3)—-17 = =2
Hence (-2 - 3) is the point of intersection of (1) and (5)
The required equation of tangents
Sx—-y+33=0andx+5y+17=0

With points of intersection (6,3) and (-2 - 3) respectively

QY Find an equation of chord of contact of the tangents drawn from (4, 5) to the

circle.
2x° +2y* —-8x+12y+21 =0

Solution:
2x¢ 4+ 2y¢—8x+12y+21=0
Given equation of circle is standards form is

Divided by 2
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x*+y?—dx+6y+==0_____ (1)
Let points of contact of the two tangents be P(x,,y;) and Q(x,,y>)

An equation of tangents at P is

XX, + Yy, +(—2)(x+x,)+3(y+y,)+i—l-=0 (2)

Since that (1) and (2) pass through (4,5)
2x, + 8y, +7+==0

Similarly,
4x2 + l6y2 +35=0

Equation (3) and equation (4) shows that both the points P(x,,y,) and Q(x,.y,)
ie on 4x + 16y + 35 = 0 and so it is required equation of chord of contact.
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