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

Exercise 6.7

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

indicated point.
i. y? = 4ax at (at?, 2at)
Solution
y? =4ax - (1)
Diff eq. (i) both sidesw.r.t 'x', we have

d d
ax A= I (4ax)

d d
2y = (4a) =
d
d_i 2a 1

P(at?,2at) 2at t
So slope of tangent line at P = % and slope of normal line atP =-t.
Now equation of tangent at Pisy — 2at = %(x — at?) or yt — 2at? = x— at?
Or _yt=x+at?
Equation of normal at P is
y — 2at = —t(x — at?)
y — 2at = —tx + at®

y = —tx + at® + 2at
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i\ 24+l =1 a i
: FtE= at (acosB,bsinB)

Solution

2

A
a_2+h__1 --------- (1)

2

Diff eq. (i) both sides w.r.t 'x', we have
d /xt yﬂ _ i
SN =L

1 1 dy _
= a—z(Zx}+h—2(2y}H—ﬂ

1 dy 2x
(2 =_2
bzt y)dx a
d 2
dx yad
dy
ax acosB.b? acosH

P(acos®, bsin@®) bsinB.a2 bsin@

-beos@
asin@.

acosB
b sin 8.

So slope of tangent line of P = And slope of normal line at P =

Mow equation of tangent at P is

~becasB
asin@.

y—hbsind = (x —acos@)

sin@ = cos 8

Tf}'—hSIHB) B

. (x —acos@)

%sinﬁ —sin’f = —Ems 8 + cos’e

;i-::-:}s 04 %sin B = sin0 + cos?O
XcosB+Ising=1
a b

Equation of normal at P is

asing
becosB.

y—hsinf = (x —acosf)
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b

. a
=3 sma{y—hsmﬁ}:E(x—amsﬂ}
= asinBx —bcosBy = sinBcosB (a2 — b?)
’ x2 2
iii. a_z_h_-?:l at (asecH,btan )
Solution
12 },.2
g gl ——t (1)

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

a(m=5)==®

1 1 dy
= a—z(Z}{)—h—z(Z}'}H=ﬂ

1 dy  2Zx
7 . B, i
dy _ xb?

de yal

dy asecB.b® bsechB
dx btanf.aZ atanf

H bsecl

So slope of tangent line of P = i
And slope of normal line at p = — 2228
bsech.

Now equation of tangent at P is

bseco

y—btanf =

ik (x — asecB)

tan @
b

se

(y—btanB) =

:E (x —asecB)

%tan 8 —tan’f = ;—‘secﬂ — sec’h

isecﬂ — %tanﬁ = sec’f — tan’P
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XsecB—Ltang =1
a 3]

Equation of normal at P is

atan 8
b secd,

y—btanf = (x —asech)

bsecBy —b*secBtan® = —atanBx + a’secBtanB

atanBx+ bsecBy = a’secBtan® + b?secBtanB

atanfBx + bsecBy = secH (a® — b?)

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

L 3x? = —16y at the points whose ordinate is -3

Solution

Given

3xt=—-16y  ——— (1)
Put y=-3

3x2 = —16(—3)

3x? = 16(3)

x2 =16
= x=14

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
Andy by - (y—3)

We have
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3(4%) = —16(3) (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

Andy by 7 (y - 3)

We have
3(—4x) = —16 G] (y—3)
—12x = —8(y — 3)
3x=2(y—3)

3x—-2y+6=0

ii. 3x% — 7y? = 20 at the point where y=-1
Solution
Given
3x2 - Ty2=120 ———— (1)
Put y=-1ineaq.(1), we have

3x2 — 7(1)2 = 20

3x2—7=20
3x2 =27
x2=9
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so indicated points are P(3.,-1) and (-3.-1)

diff. eq. (i) w.rt 'x', we have

d d

& (3x% — 7y?) = —=(20)
= 3(2x) — T{Zng—: =0

6x— 14y =0

14y = 6x

d_}r ax

dx 14y

d 3
- dy _ 3x
dx v

d
=F _.3(3)

P(3-1) _ T(=1)

ay

dx = 3(-3)
And P(-3-1)  7(-1)

-3=3=m

Equation of tangent at point P(3.-1)isy - (-1) = —%{x -3)
Iy+7=-9%+27
9x + 7y=20=0 at(3,-1)

And equation of tangent at point P(-3.-1)
y— (-1) =2(x—(-3))
Ty+7=9x+427

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

given conics.

i x% + y* = 25 through (7,-1)

Solution

The given equationis x? + y* =25  -——-——-

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

dy _ L. 0
2x+2y -~ =0 2y==
- S i (R
ydx_ A dx v
dy = T
= H(?'_l)_ _1—'?— m

This is the slope of the tangent to (1) at the equation of tangent at this point.is

¥y sm(x—x)
y—(1D)=7x-7)
y+1=7x—49

Tx—y—50=0

iil yZ = 12x through (1,4)
Solution

The given eqguation is

Differentiating (1) w.r.t. 'x', we have
23;% =12

dy. 8
dx_y
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= :—i(1,4}=§=%=m

This is the slope of the tangent to (1) at (1,4)

The equation of tangent at this point is
y—yi=mx—x;)
y— @=1(x-1)
2y—8=3x—-3

Ix—2y+5=0

iii. x%-2y?=2 through (1,-2)

Solution
¥’ - 2v? =2
dy _
Zx—z}ya—[}
dy
4ya—2x
dy x
dx_Zy
dy ~_ 1 2 I
wl—2) =35 S T)mm

This is the slope of the tangent to (1) at(1,-2)
the equation of tangent at this point is
y—yr=m(x—x,)
y—2= —i—(x =)
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

Solufion
y' =8 £\ (1)
2% 43y=2 -—ro (2)
dy
From (1) 25"5 =8
dy _ 8 _ 4
dx 2y ¥

Slope of tangent = 3

Slope of normal =

A= |

From (2) slope of line = _E

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

= o 2 3
L) 3 3
Put.in (1)
()? =8x
64
?=BH
B
X=-
9
4 B
&Y= (5.5

Required normal is

y—yi=m(x—x%)
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27y — 72 = —18x + 16

18x+ 27y — 88 =0

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

2x —4x+5=10.
Solution

Slope of required tangent ism = =

1
2

Equation of tangents are y = mx + va2m?2 + b2
Y=1x+ (l)24+1
2 2
1 1
Y=2xt [(5)4+1
}-"=%Xi‘f§ 2},r=j;\fr§

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

and x—2y—2vyZ2=0

Qé.

Find equation of tangent to the conic 9x? — 4y? = 36 parallel to 5x — 2x +
7=10.

Solution

Given
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9x? —4y? =36 - - (1)
5x—2x+7=0. —m——o- (2)
From (1)
dy
18:{—8}'5—{}
dy
ByH—IBx

dy 18x 9x
dx 8y 4y

Slope of tangent = j—:

Slope of line (2) =_i2=§=rn
9x _5
y  z
an-CaAN "2 ... - (3)
2 9 q
putin (1)

9 [1%]2 —4y? =36

10y 42

= y- = 36
100y* —36y* =369

64y% =36 X9

5

_ 9 x_lﬂ[?]_
¥=3 T alel 2

(x-}’} = 12'3]

When  y=-3 O¥E[]=-%
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(x!}r} = :[_ ;a _E]
Thus there are two points on the conic (1) where tangents are parallel to (2).
Equation of tangent at [, 2] is

y1=18 @)

4

4y —9=10x—25
10x—4y—-16=10
Sx—2y—8=0

Equation of tangent at [—2,~3]is

A=)

Y_[_§]=4{ _}

=D

45

y+2 =2 (x+3)

4 -q

o 5 5
y+7=3(x+3)
4y +9 = 10x + 25
10x—4y+16=10

Sx=2y +8=0

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

Solution

X2 =80y - (1)
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Let equation of common tangent to
y=mx+¢ = - (3)
putting itin (1)
x? = 80(mx+ ¢) = 80mx + 80c
x? —80mx —80c =0

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

L.e.,
(—80m)? — 4(1)(—80c) = 0
6400m? + 320c =0
320(20m2 4+ ¢) =0 20m?4¢c=0
¢ = —20m?
putting it in (3)
y = mx — 20m?
putting it in (2)

x? + (mx — 20m?)? = 81
x? + m?x® + 400m* — 40m3x - 81 =10
(14 m?)x? —40m?x + (400m* — 81) =0
The root of this quadratic equation will be equal if its discriminant is equal to zero
ie.,
(—40m?)? — 4(1 + m?)(400m* — 81) = 0
1600m® — 4(400m® + 400m* — 81m* — 81) = 0
1600m® — 1600m® — 1600m* + 324m* + 324 = 0
4(400m* — 81m2 — 81) = 0

400m* — 81m* — 81 =0
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_ —(—81)+,/(—81)2—4(400)(=81)

. 2(400)
- —(—B1)+VE561+129600

g0o0

¢ — —(CBDEVI3EI6T _ 814369

800 800
450 288
t=— t=——
aoao 200
9
t=— feie
16 25
9
m?=t=— m?=t=—
16 16

v=1§x—23(f—6) =+3ix -2 =3x-45

dy = +3x — 45 13x—4y—-45=10

ii. y*=16x _and xZ=2y

Solution
yZl=16x = - (1) a=%=4—
e e — (2)

Let equation of common tangent to
y=mx+c¢ = --————— (3)

this line will be tangent to (1)
a
c=—
m
solving (2) and (4) simultaneously

x2=2(mx+ )

4
m

x2=2mm:+E
m
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Line will be tangent if line touches the parabola at just one point i.e. the roots of

equation (5)are equal i.e.,

(—2m)2 — 4(1) (— %) =0

4m2+2=0
m
m2+—=0 m? =—8
—= -
m=-2
thus ot UL
m -3

putting the value of m and c in we have

Y=—2x—2 2%ty +2=0

Q8. Find the points of intersection of the given conics

Solution
. .
i 18 + a 1 - o 81
gx+18y2 iy ¥ —y? =A
144 3

8x% + 18y* = 144 wt oyt =3

8x% + 18y’ =144 e (1)
8x% — By? =24 = e (2)
- - E s T o B iy 1O
26y° =120 y =26 13- X1

putting it in (2)
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ii. x2+y? =8 andx*-y2=1

Solution

Adding eq. (1) and (2] we get
2x2 =9 X3 =

3

x=iJ§ =» }n;=iﬁ

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

-
(%]

I
1| =1
U
-

I
H_
ST

2
9 7 3 7
ij;,iH or tﬁ,tH

fiil. 3x2—4y’=12 and3y’-2x*=7

So points of intersection

Solution
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multiplying eq.(1) by 2 and eq. (2) by 3, then adding, we get
6x* — By? = 24

—6x2 +9y? = 24

y2 =45
y = +V45
Substituting the value of 'y', in eq. (1), we get
3x2 — 4(+V45)2 =12
3x2—4(45)=12 or 3x2-180 =12
3x%2 =192 or x% =64
= x=+48

50 points of intersection (+8, +1/45)

iv. 3x%2+5yI=60 and 9x? + y2 = 124
Solution
Given conics are
3x2 4+ 5y2 = 60  ———reee- (%)
Ox% +y? =124 e (2)
multiplying eq.(1) by 3and subtract from eq. (2).

9x2 + y? = 124

+9x2 +15y% = —180
—14}.»'2 = —5h 14 }?2 = 56
z 56 A
= P 4 v==+4F

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

40 2410
= x2=— or x=iTJ_

50 points of intersection are (+ Zgﬂ,iZ].

2

¥ z
9

), O
+9—1 undz—4-1
Solution

Given conic equations are

2 2
X ;T
9+9_1
12 2
D B
2 a4

~+L=1
x2 ¥ 1
t71%="3

¥ ) (28 = 1
y (E_E)_ 2 y (?2)_2
P =, 2=
= yi=-36 y = +6i (imaginary)

Thus intersection o given conics is not possible.
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