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Exercise 6.2

Q1 Write down the equation of tangent and normal to the circle.
i. x*+y?=25at(4 3)andat (5cos@,5sin8)
i, 3x2+2y2+51—13y+z=nat(1,‘3—“)

Solution:

i, x4y =25

2x+2y.2=0

dy
2y.—=—2x
}rd.t
d
_y=_2_.t' =ﬂ=_£
dx 2y dx ¥

(43) = %" - _g = Slope of tangent at (4,3)

Slope of normal at (4,3) = i—

Equation of tangent at (4,3) is
y—yn=mx-x)
y-3=—2(x—2%)
3y—9=—-9x+ 16
4x + 3y — 25 = 0 Answer

Equation of normal at (4,3) is
y-3=2(x-4)
4y — 12 =3x—12

3x —4y =0 Answer
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2 dy Scosd cos g
At (5cos8,5sind) = e

= Slope of tangent at (5cos#,5sind)

Slope of normal at (5cos@,5sin8) = jf,‘;‘;

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

’ cos 8 .
y—5sinf = gmB['x—EmaH}

ysinf —5sin?f = —xcosf + 5cos?
xcos8 + ysinf = 5(sin? 8 4 cos?8)=5(1) =5
xcosf + ysinf —5 = 0 Answer

Equation of normal

. sin g
y—5sinf —m[r— 5cos8)

ycosf —5sinfcosf = xsinf —5sinf cos @

xsinf — ycosf = 0 Answer

i, 3x2+2y*+5x—-13y+2=0

Differentiating w.r.t x
6x +6y2Y +5(1)— 13921 8 =
x e —_ _ =
yd.'x 1) dx

dy af st
2 (6y — 13)-=—6x =5

d_y_ ax+5
dxr  6y—-13

10y _ dy 6(1)+5 11 10
At (1,?) = FJ—QE s Slope of tangent at {1, 5 )

Slope of normal at (1%) = 1?1

Slope of tangent at (113—”) is
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y-S=-T&-1

7y—=—11x + 11

1lx+7y—"—11=0

11x + 7y =0
33x + 21y — 103 = 0 Answer

Equation of normal at (113—0) is
y=T=1(x=1)
11y—13£= Tx—7
Tx—1ly+—-7=0
?x—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:

4x2 + 4y? — 16x + 24y — 117 =0 (1)

Dividing by 4

117 _

' +y* —Ax+6y———=0 (2)

Putx=—-4in (2)

117
(42 +y? —4(-9) +6y —— =0
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. 117
115+}’ —15+EI}’—T=D

117
}"2+32+5}"—T=U

128 + 117
il et ()

2+ 6y—
y 54 n

i 11
¥ +6y+z=(]

4y + 24y +11=0
4924 22y + 2y +11 =0
2v2y+11)+ 12y +11) =0
2Zy+1)2y+11)=0

2y+1)=02y+11)=0

| -
=y=2 Koo

The points on the circle with abscissa -4 are

(+7) (+7)

Equation of tangent at (—4,_%)

= A1 <17
—4x+(—)}?+(—2)(x+(—4)]+3 y+(—) —=10
2 2 4
o o\ 7, B _17_
~ax+ (SR re sy -5 -0 =
11 33 117
—6x+3y——y+8-———=0

2 2 4
24%+ 12y — 22y +32 — 66— 117 =0
24x — 10y — 151 =0

24x — 10y + 151 =0
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Equation of tangent at (—4, _71) is

X, +h +gx+x)+fly+y)+c=0

T -2)(x - D3 lve ! L
= (T)“‘ (We A\ Gl (‘E) S Sia
b gl XKidiay-D_p
_”(T)J’_ asle U S

A L .

~sx+ ()7 =

—24x+10y—-91=0

24x — 10y +91=0

Equation of normal at (—4.?)

- (-2) =5t

11 12

ok R e 4
}’+(2) g Etd
12y + 66 = 5x + 20
15x — 12y —46=10

Equation of normal at [—4,?1) is
- (Dlss oy =G

b+ ()| o= a+ad
(2y + 1)(=6) = 5x + 20
—6(2y + 1) = 5x +20

12y — 6 = 5x + 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.
L. x224+y*=81
il. 22242y’ 412x—8y+1=0

Solution:

L x2+y*=81
Putting (5,6) in it
L.H.5 =(5)%+ (16)* — 81
254+36—-81=-20<0

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

il. 2x*+2y'+12x-8y+1=0
1
2(x2+y2+6x—4y+z) =0
1
xZ +y2+6x—4y+5=ﬂ
1
2+ y2+(2)(3)x + (2)(=2)y + 3 =0
Putting (5,6) in it

L.H.S.= (524 (6)2+ (2)(3)(5) + (A(-2)(B) +%

1 1
=25+35+36—24+§=6?+§=6?.S}D
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Q4 Find the length of tangent drawn from the point (-5, 4) to the circle 5x* +
5y —10x + 15y — 131 =0

Solution:

5x*+ 5y —10x + 15y — 131 =10

Given equation can be written as

131
I2+_}"2—2I+3_}"—?=ﬂ

Here

The length of tangent drawn from (—5.4) fo the circle

= J(—s)z + (42 2(-5) +3(4) - —

=J25+15+m+12—%

131
= |63 =G

_ [315—1m
5

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

Solution:

Iy=13 — 2x
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13-2%
=2 (1)

x2+y2=126 (2)

Putting value of y in (2) we get

13=2x

-t 1§ = )2 =26

16952 r+4x?
9

x*+ = 26
9x% + 169 — 52x + 4x? = 234
13x* —52x —65=10

Divided by 13 we get
x*—4x—-5=0
x2-5x+x-5=0
x(x—5+1x—5)=0
(x+1)(x—5)=0
(x+1)=0, (x-5=0

13+2=15

_=5
3

When x = -5, the y =

When x = 5, Th3y=”;m=§=1

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

Length of chord

I=/5-(1Z+(1-5)02
N GREIOE

=V36+16
= /52
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Qé Find the coordinates of the point of intersection of the line x + 2y = 6 with the
circle
X24y:—2x=2y239=0

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

From (1) x = 6 — 2y pitting it in (2)
(6—2y)P +y2=2(6—2y)—2y—39=0
5y2 —22y —=15=10
Sy — 25y —3y—15=10
S5v(v—-5+3(y—-5 =0
(5y+3)(y—5 =0
y=5, and y=?
Puty=5in (1)
x=6-2(5=6—-10=—4

Fu+y=‘§;nm

e=6-2(3)

6\ 30+6 36
_E+(E)_ B

Here common point of intersection are (4,5) and (%,_?3}
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Q7 Find the equation of the tangent to the circle xZ + y2 = 2
i. Pardlleltothelinex—-2y+1=0

Solution:

Equation of any parallelto x — 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

radius of the circle.

(0)-z2(0)k
Therefore, W/ Y V2

k
ﬂ'm=“f§
k = +v5v2

k = +10

Hence equation of required tangent is

x—2y++10=0

ii. Perpendiculartotheline3x+2y=6

Solution:

Givenlineis3x+2y=6

The slope of the given line = _?3

As the tangent is perpendicular to the given line, so its slope = — (_?z) = g
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In this case radius = v/Z then equation of tangents s

x2+y? =2 have siope§
Arey:%xiﬁ 1-|-§

=L +V2(2)

—_—

-

= %I ()
=. 3y=2x++26
Thus, the equation of tangents is
2x — 3y +V26 = 0 and

2x —3y—V26=0

Q8 Find equation of the tangents drawn from
i. (0,5tox2+y?=16 (1)

Solution:

Any tangent y = mx + ¢ to circle

xZ+y?=g?
y=mx +avl+ m? (2)
y=mx+4J1+m?

y—mx = 41 + m? (3)

Squaring both sides we get, (v —mx)?
¥+ 2mxy + m¥x? = 4(1+m?)

It passes through 9 = (0,5) , then
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5%+ 2m(0)(5) + m2(0) = 16(1 +m?)

=  25=16(1+m?)

23 2
16_{1+m}

25-16 9 3
R o LR N

Hence equation of tangent from (0,5)

3 g9
y—i;x+4 ’1+E
3 25

=+7x+40)

=i§x+5

= 4y = £3x + 20

= 4y —3x=20and = 4y 4 3x =20
3x—4y+20=0

—4y = —3x — 20

_ 3x+20
= s T

Put y ==2in (1) we get

3Ix+20

2+ )2 =16

9x2+120x+400
x4+ BT R 16

= 16x% + 9x* 4+ 120x + 400 = 256
= 25x2 +120x+ 144 =0

= (5x+12)2 =0
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= Sx+12=0

= Sy =-12

-12
= X =—
5

12
I(—)+20
NMow y=—%

4

_ —36+100
26

G4 16

y=_=<

26 5

. ~12 1
I.&, {T'?

when3x—4y+20=0

Then (_Tui?

3x—4y+20=0

—4y =20 — 3x

_ 20-3x
1

20

Puty = j‘*in (1) we get

Z20-3x

2+ ED2 =16

400 — 9x* — 120x
x* 4+ 16 =16

= 16x% +9x* — 120x + 400 = 256
= 25x%7 —120x + 144 =0
= (5x—12)*=0

= Sxr—12=10
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2
20-3(%)

MNow y= p

_ 100-36
20

12 16

e.(z.3)
when 3x+4y—20=0

Then (%1?

ii. Find equation of tangent drawn from
(-1,2)tox2 +y2 +4x+2y=0
Solution:
2+ yi+4x+2y=0 (1)

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

Radius = /(2)2 + (1)2+0
=v4+1
=5
Let tangents drawn from (—1,2) to the circle touch it at (x4, ¥,) then
X24+y2+4x, 4+ 2y,=0__ |2)
Also by Pythagorean theorem
G+ 12+ (01 —2)% = [(-2+ D2 + (-1- 2)4] - (V5)°

=14+9-5=5
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I12+2x-f_+1+y12_4}?1+4‘=5

X2 +2% +y2 -4y, =5 (3)

Subtracting (2) from (3) we get
2P+’ + 20 =4y;=0

—x? £y £4x, £ 2y, =0

—2%, — 6y, =0
—2x1 = 'EI}"-_[
x,=-3y

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

(=332 + v+ 4(-3y))+ 2y, =0

9y, + v f — 12y, + 2y, =0

10y,2 —10yy =0

= yim—1)=0

=y, =0 or =1

Wheny, =0=x, =0i.e. (0,0)

Wheny, =1=x, =-3ie.(-3,1)

Slope of line passing through points
(-1,2) and . (=3,1)

_¥i-%

As m==———
Xa—X4

s g1
T =2 3

Equation of tangent having slope % passing through (—1,2)


https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

y—2=2(x+1)
= 2y—4=(x+1)
= x—2y+5=0

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

¥R
Xa=X4

m

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

= y—2=-2x-12

= y+2x=0

Or 2x+y=0

ili. Find equation of tangents drawn from

mx- y+Tm- 230

(x+1)2+(y—2)02=26

Center = C(-1,2)
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Radius = 26
Expanding the given equation
2+ yi+14+yi—4y+4=126
2 +y?+2x—4y—21=0 (1)
Let equation of reguired tangent be
y—y =mlx—x)
Since (—7,-2) lie on it therefore
y+2=mx+7)=mx=7m

mx—y+7m—-2=0

Im)(—1) + (—1)(2) + (7Tm =2)1]
T VmZ+ (1)2 =25

|—m —2 +7m — 2|
=26
VmZ +1

l6m — 4] = /26(m? + 1)

(6m — 4)% = 26(m? + 1)

36m? — 48m + 16 = 26m* + 26
10m? —48m —10=10

2(5m? — 24m —5) = 0

5m* —24m—-5=10

— Ti=24)% (-24)2-4(5)(-5)

mz
m2 = 24/576+100

10

_ 243676 _ 24426
10 10

m=5or 1r1r1=_?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)
x24+(5x 4332+ 2x—4(5x+33)—-21=0
x*+25x* +330x + 1089 + 2x — 20x—132-21=0
26x3+312x+936 =0
26(x* +12x+36) =0
¥2+12x4+36=0

Sk —{12)4,/(12)%=4(1)(38)

2(1)

_ —123/134-143%

Putting in (4)
y=5(-6)+33=3
Hence (—6,3) is the point of intersection of (1) and (3)

Putting m = —in (2)

=) 72 —2-0
To+1(5)-2-
—x 17
_x_}r_(—)=ﬂ = I+5}'+1?=D
5 5

From (5)

x=-5y—-17
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Putting (6) in (1)
(—5y—17)2 +y2 4+ 2(-5y—17) —4y—21 =0
26y2 + 156y + 234 =0
26(y*+6y+9)=0
y:+6y4+9=0

- —(6)44/(6)2—4{1)(9)

2(1)

y

_ —6+/36-36

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

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

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

circle.
2x2 + 292 —8x+12y+21=0

Solution:
2%+ 2y2 —8x+ 12y +21=0
Given equation of circle is standards form is

Divided by 2
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X} +y?—4x+6y+==0 (1)
Let points of contact of the two tangents be P(x,,v,) and Q(x;, v;)
An equation of tangents at P is
xx; +yyy + (D Hx) 430 +y) +5 =0 (2)
Since that (1) and (2) pass through (4,5)
4x, + 5y, + (=2) (4 +x) +35+y) + 5 =0
2, + 8y, + 7+ =0
4x, + 16y, +35=0 (3)
Similarly,
4x, + 16y, +35=0

Equation (3} and equation (4) shows that both the points P(x,,¥,) and Q(x,.y)

lie on 4x + 16y + 35 = 0 and so it is required equation of chord of contact.
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