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Exercise 6.7

Q1. Find equation of the tangent and normal to each of the following at the

indicated point.
I, y? = 4ax af (at?, 2at)
Solution
y© = 4ax  eeeee-- (1)

Diff eq. (1) both sides w.r.t 'x’, we have

—(y?) = —(4ax)

2y3—i = (4a) ::—i = 2?.-;
d
a?): 2a 1

P(atZ,2at) 2at

So slope of tangent line ot P = {- and slope of normal line gt P = -t

Now equation of tangent at PiIsy — 2at = %(x — at®) or yt — 2at® = x — at?

Or yt=x+ate

Equation of normal ot P is
y — 2at = —t(x — at®)
y — 2at = —tx + at’

y = —tx + at® + 2at
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i S+5=1 a
I S+z=1 (acos0,bsin0)

Solution

N A [——
Ditf eq. (i) both sides w.r.t 'x', we have

4 (= .ﬁ)-i
dx(33+b? _dx(l)

>  S(2)+5QRyFE=0

=@2nE=-5

dx as
= dy _ _ 3
dx yas
d
3% ~acosB.b® acos6
P(acos®,bsin®) bsinB.a? bsinb
So slope of tangent line of P = =2 And slope of normal line ot P = *==2

Now equation of tangent at P is

~bcos®
asinb.

y—Dbsind = (x —acosH)

sinB - - cos B
= (y—DbsinB) = =

(x—acosB)

P e > X
%smB — sin“B = —;cose 4+ cos“H

Ecoso + -E-sin 0 = sin0 + cos?0
~cosO + LsinB =1
a b

Equation of normal at P is

asin®
bcosH

y=bsind = (x = acosB)
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-
cost

» ——(y—bsind) =

- (x —acosB)

= asinBx —bcosBy = sinBcos B (a? — b?)

x* y?
iii. ——-—= at (asecH,btan )

al b
Solution

X~ ),2

——t= =] eeee—— (1)

a% b*

Diff eq. (1) both sides w.r.t 'x’, we have
(-5 =50
>  Z@)-s@nE=0
NG =3

dy _ xb?

dx ya?

dy asec8.b® bsec®
dx btan6.aZz atan®

. __ bsecH

So slope of tangent line of P = ——
And slope of normal line at p = — 2222
bsechH,

Now equation of tangent at P is

bsecH

y—btan0 = 5 (X —asech)
“ze(y- btan0) = sfe(x-asec())

:—;-tan B —tan‘f = E-secB — sec’H

z-sece - i-tane = sec’0 — tan‘@
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“secO —>tanB = 1
a b

Equation of normal at P is

atan®
bsecB

y—btant = (x —asecH)

bsecOy — b°secOtan® = —atanBx + a*secOtan0

atanBx + bsecBy = a*secOtan® + b°secOtan®

atan8x 4+ bsecBy = secH (a® - b?)

Q2. Wirite equation of the tangent to the given conic at the indicated point.

I. 3x¢ = —16y at the points whose ordinate is -3
Solution
Given
3x4 = —16y e (] )
Put y=-3
3x% = —=16(-3)
3x* = 16(3)
x¢ =16

thus points on the conic are (4,-3) and (-4,-3) to find equation of tangent

at the point (4,-3) On the conic (1).
Replace x* by 4x
And y by%(y =13)

we have
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3(4x) = —16(%) (y —3)

12x = —8(y — 3)
3x = =2(y — 3)
3x+2y—6=0

To find equation of tangent at the point (-4,-3) on the conic (1).
Replace x* by -4x

And y by = (y = 3)

we have

3(-4x) = -16(3) (y - 3)

-12x = =8(y - 3)
3x = 2(y—3)
3Xx—-2y+6=0

i, 3x% — 7y* = 20 at the point where y=-1
Solution
Given
Ixé =Ty =20 W ceeeeeeeee- (1)
Put y=-1ineq. (1), we have
3x¢ = 7(1)* = 20
3x¢ -7 =20

3x¢ = 27
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so indicated points are P(3.-1) and (-3,-1)

diff. eq. (i) w.r.t ‘X", we have

And

Equation of tangent at point P(3,-1) isy = (=1) = -%(x - 3)

= (3x2 - 7y2) = +-(20)
3(2x) - 7(2y) 5= =

6x — 14y:—;’ =0

dy

14y == = 6X
dy _ 6x
dx 14y
A
dx 7y
d
3% _ 3(3)
P(3,-1) 7(-1)
9 9_m
T =y g
d
;ﬁ' _ 3(-3)
P(~3,-1) 7(=1)
. T
=y e

7y +7 = —=9x + 27

9% +7y—-20=0 ot (3.-1)

And equgction of tangent at point P(-3,-1)

y=(=1)=>(x=(-3))
7y+7 =9x + 27

9% - 7y + 20 =0 ot (-3,-1)
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Q3. Find equation of tangent which passes through the given points to the

given conics.

I. x¢ 4 y¢ =25 through (7,-1)
Solution

The given equation is x* + y* = 25 ———eeeemem- (1)

Ditferenticting (1) w.r.t. 'x', we have

o= L
2x+2ydx—0 Zydx— 2X
oY = L .
ydx_ . dx y
= 91(7-—1)=--£=7=m
dx>-" -1

This is the slope of the tangent to (1) at the equation of tangent at this point is
y=—y:=m(x—1x,)
y—(-1)=7(x-7)
y+1=7x-49

IXx=-y=50=0

ii. yé = 12x through (1,4)
Solution
The given equation is
y? = 12X eeveeveeees (1)

Differenticting (1) w.r.t. 'x', we have

dy
Zydx—IZ
dy 6
dx_y
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= 24 =;=>=m

This is the slope of the tangent to (1) at (1.4)

The equation of tangent at this point is
y=Y¥1=m(x=X)
y—(4) =(x-1)
2y—8=3x-3

3IX=2y+%+d>=10

ii.  x*—2y? =2 through (1,-2)

Solution

X% — 2y =2
dy

2X — ty== 0

dy

4)’;;—- 2X

dy x

dx 2y
ay R Spp—
axlr—2) = -2 a1 O

This is the slope of the tangent to (1) at(1,-2)
the equation of tangent at this point is
y=y:=m(x—x;)
y—2=- }(x ='1)
4y +8=—-x+1

X+4y+7=0
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Q4. Find equations of the normal to the parabola y* = 8x which are parallel to
the line 2x + 3y = 10

Solution
yé = 8X =emremeeeee (1)
X¥3y=2 2)
From (1) 2y2=8
=8_2
ax 2y y

Slope of tangent = ;‘;

2

Slope of normal = -

From (2) slope of line = _%

Since normal to parabola (1) iss parallel to (2)is parabola to line (1), we have

+ 3 3
Put Iin (1)
(3)? = 8x
o4
7=8X
8
X ==
9

) =(53)

Required normal is
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27y — 72 =-18x+ 16

18x+ 27y —88 =10

Q5. Find equation of tangent to the ellipse ? + y¢ = 1 which are parallel fo line

2X—4x+5=0.

Solution

Slope of required tangent is m = = = %

—

Equaction of tangents are y = mx + vazm? + b?
1 1\¢
Y—-E’Xi’\[(;) 4+ 1
] |
Y=;Xij(:)4+l

y=-;-xi\5 2y = +V2

this is the two tangents are x — 2y + 2vV2 = 0

and x—-2y—-2y2=0

Q6. Find equation of tangent to the conic 9x* — 4y* = 36 parallel fo 5x — 2x +
7= 0.

Solution

Given
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Ox* —4y* =36  ———— (1)
5x—2x+7=0. -——— (2
From (1)

18x — 8y X = 0

Byg-i- = 18x
dy 18x 9x
dx 8y a 4y

Slope of line (2) =====m
= =3
4)'_2
5 4 0
sufulall e
putin (1)
lﬁyz 2
9| - ay? = 36
100y*_4y2=36

100y* — 36y° =36 %X 9

64y* =36 X9

81
64

Yo =i36iX ==

9

64
9

y=2:

9 10[9] 5

— x:—-:-

4 9 19 2

(xy) = .7

<
|

wnen y=<t a2}

www.topstudyworld.com



www.topstudyworld.com Mathematics

(xy) = [-5.—3)
Thus there are two points on the conic (1) where tangents are parallel to (2).

Equation of tangent at (2, -] is

9 = 5
y=3=%(=3)
4y — 9 = 10x — 25
10x -4y —-16=0
5x =2y —8=0

Equation of tangent at [-%. —-j] s

A=)

y = l-:] - 4( _'_:_) (x — [_;])

45

-9 2

y +

9 5 5
y+3=3(x+3)
4y +9 = 10x + 25
10x—4y+16=0

SXx -2y +8=0

Q7. Find equation of common tangents to the given conics.

Solution
X4 =80y @ - (1)
X 4+y*=81 (2)
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Let equation of common tangent to
y=mx+c — (3}
puthing it in (1)
x¢ = 80(mx 4+ ¢) = 80mx + 80c
x* = 80mx - 80c =0

The root of this quadratic equation will be equal if its discriminant is equal to zero
Le.,

(—=80m)? — 4(1)(—=80¢) = 0
6400m? + 320c =0
320(20m* +¢) =0 20m* +¢c=0
¢ = —-20m*
putting it in (3)
y = mx — 20m?*
putting it in (2)
X% + (mx — 20m?)? = 81
x4+ m’x® + 400m* —40m°’x - 81 =0
(1 + m?)x* —40m’*x + (400m* —81) =0

The root of this quadratic equation will be equal if its discriminant iIs equal to zero
1.e.,

(=40m?)* = 4(1 + m?)(400m* - 81) = 0
1600m°® — 4(400m® + 400m* — 81m* —81) =0
1600m°® — 1600m® — 1600m* + 324m* + 324 = 0
4(400m* —81m* -81) =0

400m* — 81m* —81 =0
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t

_ -(-81)+,/(-81)7 -4(400)(-81)

2(400)
- ~(-81)+ V65614129600
800
. -(-81)4V136161 _ 814369
- 800
450
800
9
t=—
16
2 9
ms=t=—
16

Y=:t;-:-x-20(%)=j: X

4y = £3x — 45

i. y‘=16x and x* =2y

Solution
y*=16x = = ceemeeeee-
X% = 2)’ ------------

Let equation of common tangent to

y=mx+c¢c -

this line will be tangent to (1)

c=2=2 5

solving (2) and (4) simultaneously

& =2(mx+-:—‘-)
x* =2mx+%
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7—3)(—45
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—p | JF=
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X! =2mx——=0 (5)
m

Mathematics

Line will be tangent if line touches the parabolc at just one point i.e. the roots of

equation (S)are equal 1.e..

(—-2m)z - 4(1) (- =) =0

4m? 4+ == 0
m
m? 4+ —= 0 m’ = -8
m
m= -2
thus (=—=—= =2
m — -

putting the value of m a

Y= =2x=L

Q8. Find the points of intersection of the given conics

nd ¢ in we have

2x+y+2=0

Solution
2.2 2 g,
I la+ == 1 = = 81
8x?418y? = x? -yt ~1
144 3

8x° + 18y° = 144 X° =y m 3

8x° + 18y° = 144 = ccoemeeeee. (1)
Bx’ — By’ =24 e (2)

2 = 2 5220 0 -4 [

26y° = 120 e ) e I =

putting it in (2)
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2 _ 60 _ = e
13_3 = & _3+13 13
B 99
=% 13

i. x2+y?=8 andx’-y’=1
Solution

let x*+y*=8 00 (1)

Substituting the value of 'x’, In eq. (1)

TN
2+y = §

_2 Y—iJ:
9 7 3 7
:tJ;.i\[;]Of[i’:g.i'J;]

M. 3x*—4y*=12 and3y*-2x*=7

So points of intersection

Solution

32 =22 =7 e (2)

www.topstudyworld.com

Mathematics



www.topstudyworld.com Mathematics

multiplying eq.(1) by 2 and eq. (2) by 3, then adding, we get

6x° — 8y* = 24

—Av2 2 —
ye =45
y = £V45

Substituting the value of *y', in eq. (1), we get
3x% — 4(+V45)% = 12
3x* —4(45) =12 or 3x¢—180 = 12
3x*'=192 or x*=064

= x =18

so points of intersection (48, +V45)

iv. 3x?+5y*=60 and9x?+y? =124
Solution

Given conics are

3x% 4+ 5y% = 60 e (1)

Ox* 4+ y* =124 e - (2)
multiplying eq.(1) by 3and subtract from eq. (2).

9x2 + y? = 124
4+0x2 $:1EBy2 = —

—14y* = =56 14 y* = 56

= ye=—=4 y =12

14

Substituting the value of ‘y', in eq. (1), we get
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3x* +5(4) =60 or 3x* =60 - 20 = 40

40 V10

=> ¢ = — =
X = or X= % =

sO points of intersection are (+ 2‘;—'_" +2).

x? 2 X2 y
9+9-1 andz—-4-l

Solution

Given conic equations are

C+l=
R
N AT |
9 8 2
T
y (=) == y? =
- yé = —36 y = +6i (imaginary)

Thus intersection © given conics is not possible.
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