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Exercise 6.9

Q1. By a rotation of axis, elimination the xy-term in each of the following

equations.

I. 4x* —4xy+y*—-6=0

Solution
Here a = 4, b=1, 2h= -4the angle 6 through which axi be rotated
IS given by
z2h 2tan® 4
tanZ0 = 75 NI =1
= 2tan® = 1
1-tan<® | 3

- 6tan® = —4(1 —tan®)  6tand = —4 + 4tan®0

=0 4tan“0 — 6tanB - 4 = 0

=> 2tan“0 - 3tanf - 2 =0 2tan“0 — 4tanB 4+ tanB - 2 = 0
= 2tanB(tan8 — 2) + 1(tan6—-2) = 0

= (tanB — 2)(2tanB8 + 1) = 0

= (tanb—-2)=0 2tanf+1=0

=0 tanf = 2 tanf = —i-

since 0 lies in the first quadrant,

tan@ = —-;- is not admissible

|...

tant = 2 = sinb = %— cosH =

Equation of transtormation become
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X =XcosB —ysinb = x(;%)_y(:%) =x:‘;y

y=xsinB + ycosb = X(V_ESI) .,.},(%g) - 2:;?

Substituting these expressions for x and y into (1), we have

= 4(::-:3;)2 - 4(::-2)') (foy) . (Zxo-y)z =& =0

vS vg \"g vr;

4 4 1
-s-(xz — 4xy + 4y?) - g(sz + Xy = 4xy — 2y?) + §(4x2 +4xy+y4)-6=0

4x° —16xy + 16y* — 8x* + 12xy + 8y* + 4x° + 4xy + y* - 30 =0

25y*—=30=0 25y* = 30
= yz = % = yz =§
= y=1¢% Jé- which represents a pair of lines

from (2), x =2y =V5x, 2x+y=VSy

2X — 4y = 2v/5x
+2x +y = +V5y
—5y = V5(2x — y)
> y=-%(2x-y)
o 1
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+vV6 = =2x +y
-2x+y =16 —-2x+y=—V6
= -2Xx+y=v6=0 -2x+y+V6=0

i. xt - 2xy-8x—-8y =0
Solution
Herea =1, b=1 2h=-2

the angle 6 through which axi be rotated is given by

= tan20 = zh = 2tan®@ -2
anev = 275 1-tan® 1-1
2tant 1
= -
1-tan® 0
= 1-tan‘6 =0 = tan‘b = 1

= (tanf) = +1
= (tanB) = 1 =5 tanf = —1

since 0 hes in the first guadrant.tan = —1 is not admissible
tanb = 1 = 0 = 45°,

Equation of transformation become

X = X€0$ 0 — y sin® = xcos45° — ysind5° = %
y = Xsin0 + y cosO = xsin45° + ycos45°® = %

Substituting these expressions for x and y into (1), we have

Y12 _ o (X (X)) o ZH2 _ g (XY g (X)) =

= P =2(R)(F)+Er-8(F)-8(3F)=0
1 1 = Xy
=(x?—2xy +y?) — (x* —y?) + = (x® + 2xy + 2-»8(——)—'-)--»8( ):0

Multiplying by 2 we have
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x2=2xy +y? = 2(x? —y) +x? + 2xy + y? = 8V2(x —y) = 8V2(x +y) = 0
X2 — 2Xy + y2 — 2x2 + 2y2 + x? + 2xy + y2 — 8V2x + 8V2y — 8V2x — 8V2y = 0
4y? = 16V2x = 0
yZ—4y2x =0
y? = 4/2xnwhich represents a parabolo

Now we will solve (2).for xand y

X~ X+Y
X=== , =2
v

' T
V2x =x-y, V2y=x+y
By adding
X —y = V2x
X+y = +V2y
2x = V2(x + y)
= X=—=(x+y)
by subtracting
X—y = V2x
txty=4V2y
-2y =V2(x—y)
y===2(x=Yy)

elements of parabola are:

focus=0, x = V2
—:_.-i(x"}')=0 %(X‘i’Y):ﬁ
(x—y) =0 (x+y) =2
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By adding we have 2X = 2 x =1
By subtracting we have 2y = 2 y=1
.e. focus(1,1)

vertex, x=0 y=0

F(x+y)=0 ~Fx=y)=0
(x+y)=0 (x-y)=0
x=0 y=0

Vertex (0,0)

Axis y=0
-=(x-y)=0
(x-y)=0 X=y

iii. x2+2xy+y2+2w/_2.x-2\/-fy+2=0
Solution

Herea =1, b=1 2h=2

the angle 6 thrcugh which axi be rotated is given by

zh 2tan® 2
mnd==2 =2 =BT
2tant 7 4
=5 = -
1-tan‘o 0
= 1—-tan“6 =0 = tan<f =1
= (tanB) = +1
= (tanB) = = tanf = —1

since 0 lies in the first guadrant.tand = —1 is not admissible
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tanB = 1 = 0 = 45°,
Equation of tfransformation become

X = Xc0s B0 — y sin® = xcos45° — ysind5° = ==

y = xsinB + y cos® = xsind5” + ycosd4s® = —

Substituting these expressions for x and y into (1), we have

4 2() () 7+ 22() - 2E(E) 42 -0

V2 Y
1 P 2 2 2 1 2 2
‘f(x —2xy +y°) + (x —y)-i-i(x +2xy+y°)+2x—-y)-20x+y)+2=0

X2 = 2xy +y2 +2(x2 =y + x2 + 2xy +y: +4(x~y) - 4(x+y) =0
X2 = 2xy +y? =2x° + 2y° +x* + 2xy+ y* + 4x -4y —4x -4y =0
X —8y+4=0
Dividing throughout by 4
X =2y+1=0
x* = 2y — 1 which represents a parabola

Now we will solve (2).for xand y

X+y

_ Xy _ Xty
A=F ' Y=

V2x=x-y, V2y=x+y
By adding
X—y =V2x
X+y=+V2y
2x = V2(x + y)

—.
x—ﬁ(x+y)
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by subfroacting
x-y=wffx
+x+y=+V2y
-2y = V2(x - y)
y=-=(x-y)

elements of parabola are:

1

5 focus, x=0 y--=- y=1
;'g(x+y)=0 -%(X'Y)=%+é
(x+y)=0 (x-y)=V2
By adding we have 2x = —V2 x=—;—f§
By subtracting we have 2y=\/§ y=-j§
6. focus(-=—=,—=
= verlex . x=0 y--=0
Z(x+y) =0 -z(x-y) =2
(x+y)=0 (x-y)=-=
By adding we have 2X = —-\% x=—2—:§
By subtracting we have 2y=;‘§ y=z—:§

. 1 i
.e. vertex (- 2 7% 'Zv_"?)

Axis Xx =0

-:Tz.(x+y)=0
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= (x+y)=0 = X=-—Yy
To find x-intercept, puty =0
X24+2V2x+2=0 (x+v2) =0
= X+V2=0 = Xx=—V2
e. (-vV2,0)
To find y-intercept, put x =0
v -2vZ+2=0 (y=v2)'=0
= y—v2=0 = y =2
e, (0,V2)is y-intercept

eq. of directrix of (3) is

v. x*+xy+y’-4=0
Solution
Herea=1, b=1]1 2h=]

the angle B through which axi be rotated is given by

2h 2tan® 1
= = — — T —
tanZ® a-b 1-tan<8 1-1
2tant 1
= e
1-tan<e 0
= 1—-tan‘d =0 tan‘f = 1

= (tanB) = 41
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(tanB) = 1 tanf = -1
since 0 lies in the first guadrant tanB = —1 is not admissible
tanB = 1 = 0 = 45°,

Equation of transtormation become

X = XC0s B — y sinb = xcos45” — ysind5° = %
y = Xxsin® + y cosO = xsin45° + ycos45° = x\g

J2 2.

A
1

Substituting these expressions for x and y into (1), we have

=5 (x_-=y_2+(x-y)(x_+_y_)_4=0

v2 V2 V2

1 1 1
i-(x2 -2xy+y2)+§(x2-y2)+§(x"’ +2xy+y‘)—4=0

X2 =2xy+y? 4+ (x° =y )+ x4+ 2xy+y*=-8=0

IX“4+y*=8=0
3x*+y-=8
%% . ¥ _ : :

- — == is an ellipse.

Now we will solve (2) for xand y

By adding
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2x = V2(x +y)
= = =(x+y)
by subtracting
. -2y =V2(x-y)
= y=-2(x-y)

= centreofelipseis x=0 y=0

S(x+y) =0 -=(x-y)=0
(x+y)=0 (x=y)=
x=0 y=0

thus centre of (1) i5(0,0)
length of magjor axis = 8
length of minor axis = <

verfex, x=0 y=+2V2

,%;(Hy)=0 -é(x-y)=12ﬁ
(x+y)=0 (x—y) = 14
By adding we have 2x = +4 x=+$2
By subtraching we have -2y = +4 y=1%2

e, vertex (+2,+2)

= ends of minor axisare x = %5 y=0
1 2V2 1
:,?(x+y)=ij,§' -'ﬁ(x-Y)-O
K
(X+y)=+—= x—y=0
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. S - .
Gives == gives _.__,._.._I

v3 v3

Thus [— — 7— are ends © MiNor axis

Equation of majoroxis x=0ie.x+y=0

Equation of minoroxis y=0i.e.x=y=0

Solving these equation

X+y)=0 —(x—y)=\/§|-j§]
(X+y) =0 -(x = y) = V8[3]

[zfzf”m/‘z

v.  7x?-6V3xy+ 13y* -16=0

Solution

Here a = 7, b=13, 2h=-6V3

the angle 6 through which axi be rotated is given by

tan20 = -
a-b
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2tan® -6v3
— —
1-tan<0 7-13
2tan® v3
= = —
1-tan‘6 1
= 2tan® = V3 — V3tan?6
= V3tanB + 2tan8 — V3 = 0
- V3tan?0 + 3tanf —tanf — V3 = 0
-5 V3tan8(tan8 + v3) — 1(tan8 + V3) = 0
- (\,@tanﬁ —1)(tand + \f3-) =0
= (V3tan® - 1) = 0 tan® + V3 =0
= tanf = % tan® = -3

since 0 lies in the first quadrant.tan® = —V3 is not admissible

tanf = = sinf = -;-

=) Ly

cosH =

~ &

V3

Equation of transtormction become

V3x-y
2

x=xc059-ysin9=xlv_—;j*]—ylﬂ =

\"3! *y
2

y = xsin® + y cos6 =xl-;~]+ylg] -
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Substituting these expressions for x and y into (1), we have

V3x~ £ V3x~- Vixe +V3 £
A (E) () 16
7 3V3 13
Z(3x2 — 2V3xy + y?) - —i—(\/§x2 + 2xy - V3y?) + -T(x;a +2V3xy + V3y?) - 16 =0

7(3x% — 2vV3xy + y?) — 6V3 (V3x? + 2xy — V3y?) + 13(x? + 2V3xy + V3y?) - 16 = 0
16x% + 64y? — 64 = 0

‘+4y° =4

~<

";- 2 ”T =1 is an ellipse.
Now we will solve (2).for x and y
2x = V3x —y 2y = x + V3y

x==(V3x+y) y=2(x-vV3y)

for centre
x =0 y=0
%(ﬁx-&-y):o %(‘53'3’):0

(V3x+y)=0 (—x + V3y) =0

Solving these equations, we have (0,0) as the coordinates of centre.

. o (35D 41
Eccenincny-’ == ’ -
3

2
Foci x=1V3 y=0
%(ﬁx-&-y):i\ff ::;(—x-l-\fiy):o

(V3X +y) = +2V3 -x+V3y=0
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Solving these equation

(V3X+y) = 2V3 —(x—v3y)=0
(V3X +y) = -2V3 ~(x=v3y)=0
which gives as a solution
3 V3 3 V3
2] mal-2-7]
Vertices

X =32 y=0

~(V3x +y) = +2 ~(V3x-y) =0

(V3x+y) = 14 ~(x=V3y) =0

Solving these equations
(V3X+y) =4 -(x=v3y) =0
(VX+y)=-4  ~(x=V3y)=0

Wwhich gives s a solution
[V3,1] and [-V3,-1]
Equation of major axis
y=0

-%(x -V3y) =0

x—V3y=0
Equation of minor axis x = 0

%(\@ x+y)=0

Vix=y=0
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vii 4x*—4axy+ 7y +12x+6y-9=0
Solution
Here a = 4, b=7 2h=-4

the angle 8 through which axi be rotated is given by

2h 2tan® -
tanZ = a=b 1-tan<p = =
2tanP 4 tan® 2
= — —— — ——
1-tan<0 3 1-tan<o 3
=5 3tand = 2 — 2tan‘o
= 2tan‘B+ 3tanb—-2=0
= 2tan‘0 + 4tanB —tanB -2 =0
= 2tanB(tanB® + 2) = 1(tanB + 2) = 0
= (2tan®—1)(tanB + 2) =0
= (2tan6—1) =0 tanB+2 =0
= tand = i- tan = -2

since 0 lies in the first guadrant tand = =2 is not admissible

i . H
tanb = - = sin = —=.
2 vS
7 <
cosB = -
vo

Equation of transformction become

X = xcosB - ysinb =xl%] _YIV_%]

2X—Y
V5

X + 2y
V5
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Substituting these expressions for x and y into (1), we have

- D EDED Y () e(22) -9 =0

4 4 7 2X —
s I, T 2Y _ (742 B o Ay T 2 s
5(4x 4xy + y*) 5(Zx + 4xy — Xy — 2y )+S(x + 24xy + 4y )+12( ng)

+6(x+2y) 9=0
NG

Multiplying both sides by S5, we have

4(4x% — 4xy + y°) — 4 (2x* 4+ 3xy = 2y°) + 17(x* + 4xy + 4y°) + 12\@(2)( -y)+ 6\@(:(
+2y)—16=0

15x? + 40y? + 30/5x — 45 = 0
3(xZ 4+ 2V5x) 4+ 8y =9
3(x? + 2V5x + (V5)?) + 8y? =9 + 15

3(x + V5)2 + 8y? = 24

3(x+V5)° _ 8y°
{(x+V5) +_L=1
24 24

(x+y/5)2
3

4
+==1
3
This is an ellipse.

Equation above can be written as

x_Zx*y __ &X~y
- YT

for centre

x+V5=0 y=0

(2x+y) _ (2x-y)
vs§ \/g v§ 0

(2x+y)=-5 (—x+2y) =0
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Solving these equations we have (-2,-1) as the coordinctes of centre.

Eccenfricity= /":bz = ’%’-

x=0 y=0
(23};)'] ~0 2::;5_? -
2x+y=0 2y—x=0
Solving these equation
X = -vVS y=0
x =—2V5 y=0
(zféyJ = 24/ (th-gy) -0
(2X+y)=-10 2y —x=0
Solving
[—4.-2]
Vertices
x+vV5 =+4V8 = ()
(2:%)-] 448 = :I:\@ (2:%)') -0
(2x+y+5) = +V40
(2X +y +5) =140 2y—x)=0

[
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(2X +y+5) = - (2y —x) =0

Equation of major axis

y=0
{2Y:X] - 0

v5
2y—x=0

2X+y=-=5

2x+y+5=0

vii. xy—4x-2y=0
Solution
Here a = 0, b=0, 2h=]

the angle 6 through which axi be rotated is given by

tan20 = —— L .
a~b I-tan<p 0~0
2tant 1
1-tan<® 0
1 -tan‘8 =0 tan‘d = 1
(tanB) =
(tanB) = 1 tanf = —
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since 0 lies in the first quadrant,.tan® = —1 is not admissible
tanB = 1 B = 45°,
Equation of tfransformation become

X = Xc0s B — y sinb = xcos45° — ysin45° = xg

X+y

y = Xsin® +y cosd = xsind5” + ycosd45” = —=

Substituting these expressions for x and y into (1), we have
SZNESEY < alaEY =D fa=E N =
(F)CF)-4(F)-2(F7) =0

1(xz £) 4(x ) 2(>c+ )=0
2 y N5 y 2 y

X2 —y? —4V2x + 4V2y — 2V2x - 2V2y = 0

(x% — 6v2x) — (y2 — 2v2y) = 0
(x2—6V2x+18-18)— (y>-2V2y+2-2)=0

(x2 = 6v2x 4+ 18) = (y2 = 22y +2) = 18 = 2

(x—3V2)? = (y—-V2)? =16

(x-3v2)?  (y-v2)? _

= ]
16 16
this is hyperbola.
Now we will solve (2).for xand y
= YY) Rt 4
x a \"E y= \ff
for centre
X— 3\/? = ( Y= \/i = ()
x=3v2 y=+v2
(Xx+y) (X~y)
—= = 3V2 - —==V2
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(x+y)=6 (x—y)=-2
Solving these equations we have (2,4) as the coordinates of centre.

Equation of fociaxis y = v2 = 0

_ x=y) _
V2 _ﬁ
(X=y)=-2
X—=y+6=0

Equation of conjugate axis
Xx—3V2=0

(x+y) — 3\@

V2

(x+y)=6 X+y—=6=0

! 4 ’
EcceniﬁCiry= 33:’ = 1634216= J%:{z-

Foci of (3) is

Xx—3V2 = +4/2 y—v2=0

x = 3V2 + 4V2 y=vr2-
'“—;-2':3&:!:4& -2 =2
ve 2
X+y=618 X—y=-2

Solving these equation
(X+y) =14 X=y ==
Gives [6,8] give (—2,0)
Vertices of (3) are
X=3V2 =44 y-V2=0

x=3V2+4 y=v2
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Y =3V2 14 -
(x+y)=6+4V2 (x—y)=-2
(X+y)=6+4V2 X=y = =2
Give [2 + 2v2,4 + 2V2]
(X+y)=6—42 X—y=—2
Give [2-2V2,4-2V2]
viii. x*+4xy—-2vy*-6=0
Solution
Herea =1, b=-2, 2h=4

the angle 6 through which axi be rotated is given by

2h 2tan® 4
tan2f = — =
a-b 1-tan‘o 1=(=2)
2tanP 4 tanB . -
1-tan?® 3 1-tan2® 3

3tan® = 2 — 2tan“0

2tan‘0 + 3tanB -2 =0

2tan“0 + 4tanB —tan® -2 = 0
2tanB(tanB® + 2) — 1(tan® + 2) = 0

(2tan® — 1)(tanB + 2) = 0

(2tanb—-1) =0 tanb+2 =0
tant) = %- tanf) = -2

since 0 lies in the first guadrant,tanf = =2 is not admissible

”
a1l =

tant) = 32- = sinb =
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2
cosB = -\E
Equation of fransformation become

X = xcosB - ysinb =X|j—g] "’y[é]

2X—y
V5

Y = xsinB + y cosO =XI%§] "'Ylvir'g]

_ x+2y
5

Substituting these expressions for x and y into (1), we have
(22) +4(22) (52) - 2(22) - 6=

1 4 2
§(4x2 — 4xy + y*) +§-(2x2 + 4xy — xy — 2y°) -g(xz +24xy + 4y2) -6 =0

Mulhiplying both sides by S, we have
(4x% = 4xXy + y2) + 4 (2x°2 + 3xy = 2y4) = 2(x* + 4xy + 4y4) - 30 =0
10x* = 15y* =30 =0

10x* = 15y = 30

10x*  25y*
30 30
¢y,
3 2

This is @ hyperbola.

Equation above can be written os

2x+y 2%~y

i Y =5

for centre

x=0 y=0
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(2x+y) _ (2x-y) _
Rz = A 0
2x+y)=0 (—x + 2y) =0
x=0 y=0

Solving these equations, we have (0,0) as the coordinates of centre.
Equation of fociaxis y = 0

(2x~Yy) - 0

Vs

2y —x=0
x—2y=0
Equation of conjugate oxis

x=0

(Zx+y) _
e =0

2x+y)=0

il o (JasShe 1342
EccentriCity=e = / = = ’3
= 2
N3

Foci Of (3) are

_ Vs _
x-iwfiﬁ y=0
x = 45 y =0
(2X+y) X=y
= = +vV5 =~ =0

2X+y=%5 2y—x=0
Solving these equation

2X+y)=5, 2y -x=0 and V52x+y==5, 2y=x=0
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Vertices of (3) are

x =4v3 y=0

(2:%)'1 = 43 (z:%r) -0
(2x +y) = +V15 -(x—2y) =0
We solved
(2X +y) = V15 Qy-x)=0
(2X +y) = -V15 2y =x) =0
we goft

EAl-5-F

These are vertices.

Asymptotes of hyperbolo (3) are given by

2 _yi_,
3 2
2 32
BEn
V3 v
s )' A )' .
5+%|[5-% =0
- Rl Al

V2x + 3y =0 V2x =3y =0

ﬁ((hﬂ’)) + ﬁ((Z:;YJ) =0

() - () -0

2V2x + 2y + 2V3y —V3x = 0
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2V2x + 2y = 2V3y + V3x = 0
(2VZ2=V3)x+ (VZ2+2V3)y =0
(2V2+V3)x + (V2= 2V3)y =0

iXx. x*-4xy-2y*+10x+4y=0
Solution
Herea =1, b=-2, 2h=-4

the angle 6 through which axi be rotated is given by

2h 2tan® -4
tan20 = — =

a-b 1~tan‘p 1=(=2)
2tanb = 4 tant . 2
1-tan‘@ . 3 1-tan<p . 3

3tan® = —2 + 2tan‘6

2tan‘0 — 3tanB— 2 = 0

2tan“0 — 4tan® + tan@ - 2 = 0
2tanB(tanB - 2) 4+ 1(tanB - 2) = 0
(2tan® 4+ 1)(tan® - 2) = 0

(2tanb+1)=0 tanb—-2=0

tan = -% tan = 2
since 0 lies in the first quadrant tand = -% is not admissible
tanb = 2 = sinh = -3-....
V5

= cosB =

wl =

Equation of fransformction become

X =xc0s0 - ysinb =XI%] "Y["j‘g‘]
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_X—2y
-5

Y = xsin® + y cosB =xl\72=5] +)’I;l§]

2X+Yy
V5

Substituting these expressions for x and y into (1), we have
X=2y 2 X=2Y\ [2X+Y ZX+y ‘ X=2y exXe2y\
(5F) -4(FB)EF) -2(33) + () +4(5F) =0
1 4 2 X—2
g*(x2 — 4xy + 4y*) _E(sz + 4xy — xy — 2y%) —-g-(4x2 + 4xy + y*) + 10( y)

V5
+4(2x\%y)=o

Multiplying both sides by 5, we have

(X2 = 4xy + 4y?) + 4 (2x? + 3xy — 2y?) = 2(4xZ + 4xy + y?) + 10V5(x = 2y) + 4V5(2x
+y)=0

—15x% + 10y? + 18V5x + 16V5y = 0
(10y% = 15V5y) — (15x% = 18V5x) = 0

lOIyZ -;%y]- lSIxz-;%x] =0

ol o+ (-3 - e (3] = ol -

4 31° 160 135 _ 25 _
oy -7 -15jx-g = -F=5=s
2 2
b b
5 .

This 1s @ hyperbola.

for centre
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3 0 4
X == —= y - —
V5 V5
-3 -
"= Y =%
(x+2y) _ 3 (y-2x)
VS —\’-5- N
(x+2y)=3

Solving these equations, we have (-1,2) as the coordinctes of centre.

e
l
N
e
Il
o+

ECCGHTﬁCiN=e=J82::'= j&?'ﬁgl:j%l:\,;:ﬁ

Foci Of (3) are

3-
X—VTE—O
)
Vs
(X+2y) _ 3
v§ VS
X+2y=3

Solving these equation
(X+2y)=3,

/2

—1-—,2+

V10

Equation of foci axis

X=——==0

V5

T 3

4 1
Y=7%137

Rty e

Vs 'Ei 2
y—2x=4:t-‘/§

=
1

V10
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= (x+3yl=_3:

v5 v5
= (x + 2y) =
- X+2y—3=0

4
y—-7==0
4
i
(y=2x) _ 4
v§ V5
= y—2x=4

2x—y+4 =0 conugate axis.

Q2. Show that (i) 10xy+8x— 15y - 12 = 0 and

(ii)) 6x° + xy —y* — 21x — 8y + 9 = 0 each represents a pair of straight lines and

find an equation of each line.

Solution
I. 10xy + 8x— 15y - 12 =0
10xy - 15y +8x—- 12 =0
Sy(2x—-3)+4(2x-3)=0
(2x—=3)(5y+4)=0
(2x—3)=0

Reqguired two straight lines.

(i) 6X* 4+ Xxy—y*—-21x-8y+9=0

oy +4=10
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Solution
6X +xy—y* —21x—8y+9=0
6x2 + (y — 21)x + (-y2 =8y +9) = 0

That s quadrafic In x

— -()"3111’.\.'[)'—3 l)z—d(b](-yz-ay-q-é-i

X = ,
2(6)

_ =(y=21)4Jy?-42y+441-24yZ +192y-216

- 12

h 12
_ =(y-21)+(5y+21) -(y-21)-(5y+21)
h 12 - 12
_ =y+2145y+15  —y+2145y+15
N 12 N 12
12x = 4y + 36, 12x = -6y + 6

12x—4y—-36=0, 12x+6y+6=0

3X-y—9=0, 2Xx+y—-1=90

Q3. Find an equation of the tangent to each of the given conics at the indicated

point.

I. 3x¢ —-7y*+2x-y—-48=0at (4,1)
Solution
Differenticting both sides

dy
= =0
dx

6x + l4y%+ 2 —

14y;’—’;+%= 6x + 2
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2 (1+ 14y) = 2 + 6x

dy 246X

dx 1414y

dy o CO0(R) _ c%ed _ L0

dx (4.1) = 1414(1) 2414 15 m  (Slope)

The equation of tangent at this point is
y—1=3(x—4)
15(y — 1) = 26(x — 4)
1Sy - 15 = 26x - 140

26x— 15y -89 =0

i, x4+ 5xy -4y’ +4=0aty=-1
Solution
X2 4+ 5xy =4y 4+4=0 - (1)
Substitute y =- 1 in eq. (1). we have
x2 4 Sx(=1) —4(-1)24+4=0
X =-S5x—4+4=0

X¢=5x=0

x(x=5)=0 x=0 x=5 (two points)

Differentiating both sides
dy dy
o (X +5xy — 4y? +4) = ==(0)
dy ay _ Al sy o @ oLy
L (x?) + 53 (xy) — 4= (y?) + 2 (4) = 0

dy dy =
2x + S{x;x--!- y(l)} - 4(2y);+ 0=0
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dy dy _
2X + SXE;+ 5y+8y-a;— 0

2 (5x — 8y) = —(2x + 5y)

gz_ = (2x+5y)
ax SX~8y
Oy fa —dn e _OSb
dx (0,-1) = 0+8
=2=m, (Slope)
dy — 10-5
ax (5,-1) = 2548
=—==m, (Slope)

X &

Now the equation of tangent ¢t (0,-1) point is

y—(-1) ==(x-0)

(y+1)=§x
By + 8 = 5x
5x-8y—-8=0

Now the equation of tangent at (8.-1) point is
= 2y =
y=i(=1)==x=5)
5
(y+1)=-5(x=5)

33y + 33 = -5x + 25

S5x+ 33y +8=0aqt (5.-1)
jii. x*+4xy—-3y*—-5x—-9y+6=0atx=3

Solution

X +4xy -3y =5x—-9y+6=0  —— (1)
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Substitute x= 3in eq. (1), we have
(32 +4(3)y—3y* -5(3) -9y +6=0
9+ 12y —3y*=15-9y+6=0
—3y“ =3y =0
-3y(y—1)=0 y =0 y =1
Thus (3.0).(3,1)two points.

Differentiating both sides
2 (x? + 4xy — 3y? — 5x — 9y + 6) = = (0)

dy dy d dx dy dy —
=(x*) +4=(xy) -3—-(y?) -5—--97=+=—-(6) =0

dy dy dy —
2x + 4{x X+ y(1)}-3(2))F-5-92+0=0

9 L av— v g% _ e o
2% + 4x 2 4 4y — 6y~ 5 =0

X dx
dy
-;;(4x-6y-9)=5-2x-4y)

dy  S5-2x-4y

dX  4X=6y=9

dy - _5-6-0 _ 1
i

Now the equation of tangent at (3.0) point is
y=0===(x~3)
3y=—x+43
X+3y—3=0

Now the equation of tangent ot (3,1) point is

y—1=2(x-3)
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3y—3=5x-15

Sx —3y—12 =0

www.topstudyworld.com



www.topstudyworld.com Mathematics

www.topstudyworld.com



