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Exercise 6.9

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

equations.

i 4% —dxy+y:—-6=0

Solution
Here a=4, b=1, 2h=—4the angle 8 through which axi be rotated
is given by
h 2tan@ —4
Nzl =% tan?8- T 41
2tan@ 4
= = — -
1-tan®B 3

= 6tanf = —4(1 — tan’@) 6tanf® = —4 + 4tan’f

= 4tan®B — 6tanb — 4 = 0

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

= (tan® — 2)(2tan® + 1) =0

= (tanB—2) =10 2tanB+1=0

= tanB = 2 tanb = —%

since 6 lies in the first quadrant,

1. s o
tanf = 7 5 B not admissible

- 2
tand = 2 = 5inf = = cosh =

&

Equation of transformation become
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J5 2
0

1

x=2y

X =xcosB — ysind =x(%)—y{%) =

y = xsin® + y cosB =x(%)+},(%) zif;

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

= - (R)ED Y e

+ + 1
E[xz — 4xy + 4y?) — E[Exz + xy — 4xy — 2y?) +§(4x2 +4xy+y3)—6=0

4%7 —16xy + 16y —8x2 + 12xy + 8y2 + 4x? + 4xy +y2 -30=0

25y —-30=0 25y? = 30
= }rz = 2 = j,-"z = E
= y= i\E which represents a pair of lines

from (2), x—2y=+5x, 2x+y=+5y

2x — 4y = 2v/5%
I2xty= i\@y
—5y =V5(2x—y)
= y=-7z@2x-y)

[ 1
=—F0x-y)
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+/6=—-2x+y
—2x+y =16 —2x+y=—V6
= —2x+y—V6=0 —2x+y+V6=0

ii. x’—2xy—8x—8y =10
Solution
Herea=1, b=1, 2h=-2

the angle 8 through which axi be rotated is given by

sy ‘o120 zh » Ztanf 2
e = o 1—tanZ@ | 1~-1

Ztanf 1

= _—

1-tand 0
= 1—tan’0 =10 = tan?8 = 1
= (tanB) = £1
= (tanf) =1 = tanf = —1
since 0 lies in the first quadrant,.tand = —1 is not admissible
tanB =1 = 0 = 45°,
Equation of transformation become
Xy

X =xcos0 —ysind = xcos45° — ysind5® = P

y = xsin B + y cosB = x5in45° 4 ycos45° = ’:2

Substituting these expressions for x and y into (1), we have
K=Y X—=Y X+y X+ X=y X+y _
= Cr-2(7) 3+ -8(F) -8(F) =0
1 1 X— X+
—(x? —2xy +y?) — (%% —y?) + = (x% + 2xy + v* —B(—Y)—B(— =0
5 ( y+y?) = —y*) +5( XH¥) 7 &

Multiplying by 2 we have
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X2 —2xy4+y? —2(x2 —y) 4+ 2+ 2xy 4+ y? —BVZ(x~ y) —8V2(x+y) = 0

x2 — 2xy +y2 — 2x2 + 2y2 + %2 4 2xy+ y2 = 8V2x + 82y — 8\V2x - 82y = 0

4y? —1642x =0
yZ—42x=0

= 4/2Zxnwhich represents a parabola
Mow we will solve (2).for x and v

=y X+y
X=— , y=—7

¥ V2

V2Zx=x-y, V2y=x+y

By adding
x—y=+2x
X+ y=+2y
2x = 2(x+y)
= X =i__{x+1.r)
by subtracting
x—y=1+2x
txty=+V2y
2y = V2(x—y)
y=-2x-y)

elements of parabola are:
focus=0, x =+2
1 1
mEE- ¥ =0 ﬁlfx+}-’}=‘ﬁ

(x—y)=0 x+y)=2
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By adding we have =2 x=1
By subtracting we have 2y =2 y=1
i.e. focus(1,1)

vertex, x=10 y=10

SxTy) =0 ~5&-y)=0
(x+y)=0 (x-y)=0
: x=0 y=20
Vertex (0,0)
Axis y=0
~ 5=y =0
x—-y)=0 x=y

iil. x*+2xy+y?+2V2x—2V2y+2=0
Solution
Here a =1, b=1 2h=2

the angle 0 through which axi be roftated is given by

zh Ztan@ 2
tan28 =— = = —
a=h 1-tanZ@ 1-1
) 2tand 2
1-tanZ8 0
= 1—tanf@d =10 =tan?f =1

= (tanf) = £1
= (tanf) = 1 = tanf = —1

since 0 lies in the first quadrant tan = =1 is not admissible


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

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

tanf =1 = B = 45",

Equation of transformation become

X = xcos50 — ysinf = xcos45° — ysind5° = 5

£y

y = xsinf +y cosb = xsin45° + ycos45® = =

Substituting these expressions for x and y into (1), we have
& +2() () + &+ 22(R) -2 () +2 -0
1 1
SO =2y +y) + O —y) + 507 + 20y +y?) 4 2(x - y) - 2(x+y) +2=0
-2y +y 4+ 2(2 -y P 2xy v H4A(x—y) —4(x+y) =0
- 2xy 4yt -2+ 2yt 2y y i A — 4y —dx—4y =0
4x? —8y+4=10
Dividing throughout by 4
x2—2y+1=0
x% = 2y — 1 which represents a parabola

Now we will solve (2).for x and v

X+y

o o ATy
= T

vz
&x:x—y. ﬁy=x+y
By adding
x—y=v2
X+y=+/2y
2x = 2Z(x +y)

x=—=(x+y)
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by subtracting
x—y=+2x
txty=4V2y
2y =y2(x—y)
y=—=(x-y)

elements of parabola are:

= focus, x=10 y—lz=%,_v=1
1 1 1 1
EU“"}')—U —E{H_F}—E‘F—z
(x+y)=0 (x—y)=+2
By adding we have 2x'= —2 X = —v%
By subtracting we have 2y =2 y = ,ii
. 1 1
Le. fncus[—ﬁ,ﬁ]
= vertex , x=10 y —%= 0
1 1 1
E{K'l'}’}—ﬂ —E(K—}'}—E
1
(x+y)=0 x=y)=-%
. 1 1
By adding we have 2x = = X=—
By subtracting we have 2y == y =75
. 1 1
i.e. vertex f‘ﬁ 'ﬁj
Axis x=0

1
E[X"‘_‘f')—ﬂ
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= x+y)=0 = X=-—y

To find x-intercept, puty =0
X24+2V2x+2=0  (x+v2)'=0

= x+v2=0 = x=<2

e. (—VZ,0)

To find y-intercept, putx =0
y2—2vZ4+2=0 (y—v2)'=0

> y—VZ=0 = y=+2

e, (0,42)is y-intercept

eq. of directrix of (3) is

iv. x'P+xy+y’-4=0
Solution
Herea=1, =il Zh=1

the angle 8 through which axi be rotated is given by

zh Ztanf i
= = — = —
tan28 a=h 1-tan?@ 1-1
2tan@ 1
=% = -
1-tan?@ i}
= 1—tan®8 =0 tan’f =1

= (tanB) = +1
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(tanf) = 1 tanf = —1
since 0 lies in the first quadrant,tan = —1 is not admissible
tanf = 1 = 0 = 45°,

Equation of transformation become

-y

¥ =xcost — ysinB = xcos45° — ysind5° = =

£y

y = xsinB + y cosB = xsin45° + ycos45°® =

Substituting these expressions for x and y into (1), we have
X ¥y2 ENN [ERRY. e
= 7 +(F)(F)-4=0
1 1 1
i(xz—2xy+}r2)+§(x2—y2}+5{x2+2x_v+y2]—4={}
X2 —2xy+yi L (2 -y )4 4+ 2y +y2—-8=0
3x*+y*—-8=0
3x2+y2=8
32yl

= e is an ellipse.

Now we will solve (2) for x and vy

| =

¥
J{—ﬁx+ =

By adding
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2x =VZ(x+y)
1
= X= E{K +v)
by subtracting
- -2y =V2(x—y)
1
= ¥ =l (Y

= centre of ellipseis x=0 y=10

1 1

Efx+}")=ﬂ —E{K—F)=U
(x+y)=0 (x—-y)=
x=0 y=0

thus centre of (1) is(0,0)

length of major axis = 8

length of minor axis = -

@ |

vertex, x=0 y=+42V2

FE+N=0  —Zk-y) =122
x+y)=0 (x—y) = 4
By adding we have 2= {4 Xx=12
By subtracting we have —2y = +4 y=12

e, vertex (+2,+2)
= ends of minor axis are x=iz—§, y=0
1 22 1
FE+y) =17+ -=&-y)=0

X+y)=t= X~ y=0
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Gives [? = gives [— %, - %]

2 2 2 2 : i
Thus [ﬁ.ﬁ [—ﬁ, — E] are ends o minor axis
Equation of major axis x =0i.ex+y=10

Equation of minoraxis y=0ie.x—y=0

Ecc:entr:c:’ry-’ b /

Foci x=0 y= iJﬁ{j—E]

F&x+y)=0 N —=(x—y) = VB[]
X+y)=0 x—y=iﬁ[%]

Solving these equation

(X+y) =0 ~(x— y) = VB[Z]
(X+y) =0 ~(x— y) = VB[=]

[Ev'_zv"_sz'_Zuf'_

v. 7x2-6V3xy+13y’-16=0
Solution
Here a =7, b=13, 2h=-6V3
the angle 8 through which axi be rotated is given by

zh
tanZ2f = E
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Ztan@ -6v3
= —
1-tan?@ 7-13
Ztan® V3
= = —
1-tan®@ 1
= 2tan® = V3 —\/3tan?8
=5 V3tan?8 + 2tanB — 3 =0
o v3tan?0 + 3tanB — tanf — 3 =0
= ﬁtanﬂ{tanﬁ + \fﬁ) —1(tan® +V3) =0
= (V3tan6 — 1)(tan6 + v3) = 0
= (V3tane —1) =0 tanf + /3 =0
1
= tanB = = tanf = —/3
since 0 lies in the first quadrant tan = —v3 is not admissible
pt i 1
tanB = = = s5inf = >
cosh = ¥
2

)

V3

Equation of transformation become
Xx=xcos0 —ysinf = x[ifl —y[i] =@

y = xsinB +y cos@ =x{%]+y["?ﬂ =~"§z+r
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Substituting these expressions for x and y into (1), we have

> (B () (B () - 160

2
7 3v3 13
E{SXZ — 2V3xy + y?) —T(\fr?_:xz +2xy —V3y?) + T(xz +2V3xy +V3y?) - 16 =0

7(3x% — 24/3xy +y?) — 6V3 (V3x? + 2xy — V3y?) + 13(x2 + 2V3xy + V3y%) = 16 = 0
16x% + 64y* — 64 = 0
x>+ 4y? =4
1{2 2

— 4 YT =1 is an ellipse.

Now we will solve (2).for x and vy
2x = y3x —y 2y =x ++3y

K=c(V3x+y) y=-(x—v3y)

for centre
x=0 y=0
1 1
~(V3x+y)=0 ~(V3x—-y)=0

(V3x+y)=0 (—x +3y) =0

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

2 _ .
Eccentricity= [ == ’%
3

2

Foci x=4v3 y=0
l(WVEx+y) =13 S(—x+V3y)=0

(V3X+y) =123 —x+33y=0
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Solving these equation

(V3X+y) =243 ~(x=v3y)=0
(V3X+y) =-2v3 —~(x=V3y)=0
Which gives as a solution
3 V3 3 A3
[z-? g _E'_?}
Vertices

x=42 y=40

L(V3x+y) = 2 ~(V3x-y) =10

(V3x+y) = 14 —(x—V3y) =0

Solving these equations
(V3X+y) =4 —(x—=V3y)=0
(V3X+y)=—4 —(x—v3y)=0

Which gives as a solution
[V3,1] and[—/3,-1]
Equation of major axis
y=0

—% (x=v3y)=0

x—y3y=0
Equation of minor axis x =0

%[\E x+y)=0

ﬁx—y=ﬂ
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vi. 4x?—4xy+7yi+12x+6y—-9=0
Solution
Here a = 4, b=7 ., 2h=-4

the angle 8 through which axi be rotated is given by

zh Ztan@ -4
PR T-an® 7
2tan@ 4 tan@ 2
= = —— = | J——
1-tan?@ 3 1-tan?@ 3
EN 3tan® = 2 — 2tan®0
= 2tan?6 + 3tanf—2 =0
= 2tan®@ + 4tan® —tanf— 2 =0
= 2tanf(tand + 2) — 1(tanB + 2) = 0
= (2tanB — 1)(tanB+ 2) =0
= (2tanB—1) =0 tanB+2 =10
= tanb = % tand = -2

since 0 lies in the first quadrant.tand = —2 is not admissible
tanf = % = ginB = %
cosf = 1%
Equation of transformation become
X=xcos0—ysin = x[;—g] —y[%g]

2x—vy
G

Y = xsin® + y cos =x[:—E]+}’l%]

x4+ 2y
V5
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Substituting these expressions for x and y into (1), we have

- BT DR () +6(52) 9=

4 4 7 2% —
T rAw? 2y T rm 2 P g o Filpag 2 T
5(4}{ 4xy + y*) 5(2;{ + 4xy — xy 2y)+5(x +24xy+4y)+12( \Ey)

X+ 2y
+E( )—9=u
V5

Multiplying both sides by 5, we have

4(4x% — dxy + ) — 4 (2x% + 3xy — 2y2) + 17(x% + 4xy + 4y?) + 12V5(2x — y) + 6V5(x
+2y)—16=0

15x2 + 40y2 +305x — 45 =0
3(x2+2V5x) + 8y =9
3(x2 + 2V5x + (V5)?) + 8y2 =9 4+ 15

3(x +V5)? + By? = 24

3(x+V5)E | ayt
24 24

=1

5?2 | v
= S 1

This is an eliipse.

Equation above can be written as

2E+Y Zx=y
Y= = —
Vs Y="%

for centre
x+V5=0 y=0
x=—5 y=0

(2x+y) _ (2x-y) _

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

Eccentricity= ’32:2 = ’?

x=0 y=0
(2X+y) Ix-y
& =0 % =0

2x+y=0 2y—-x=0
Solving these equation

X=—5 y=0

= =25 y=0

(2!:%;;] - v.rg {EE v) R
(2X+y)=-10 2y—x=0
Salving
[—4.—-2]
Vertices

x+5 =1V8 (y=0

B4 V5 =418 &9~

(2x+y+5) = V40 —(x—2y)=0

(2X+y+5}— 2y—x)=0

£
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(2X+y+5) = —/30 (2y—x) =0

b

Equation of major axis

y=0

(2y-x] _
R 0

2y—x=0

Equation of minor axis x + V5 =

X=—5
ZIH-:;' -
E == ‘Irg
Z2x+ty=-"5
2x+y+5=0
vii. xy—4x—-2y=0
Solution
Herea= 0, b=0, _2h=4

the angle 8 through which axi be rotated is given by

zh Ztan@ 1
o= Py e
2tand 1
1-tan28 0
1—tanZ@ =0 tanZf =1
(tan®) = +1

(tan@) = 1 tand = —1


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

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

since @ lies in the first quadrant,tand = —1 is not admissible
tan = 1 B = 45°,

Equation of transformation become

X = Xcos B — ysind = xcos45° — ysind5° = %
2. % o s ] o e . XY
y=xsinB + y cosb = xsin45° + ycosd45® = =

Substituting these expressions for x and y into (1), we have
(7) (7)—+(7)-2(F) =0

l(xz—yz)—i(x—y}—ifﬁrhﬂ
2 V2 V2

x% — y2—a\2x+ 42y — 2V2x — 22y = 0

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

(x2—6y2x+18) — (y2 — 2\2y +2) =18 -2

(x—3V2)2 - (y—V2)2=16

(=32)2  (y=E? O
16 160

1

this is hyperbola.
Now we will solve (2).for x and vy
X=—" y=—
for centre
x—32=0 y—-+2=0
x=3vy2 y=+2

(x+y) (x-¥) _
¥z o 3V2 T 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 foci axis y —v2Z =0

(x=3) _
A\ 7imd
(X gy = —2
Xx—y+6=0

Equation of conjugate axis
x—3VZ=0

(x+y) _
vz o 3V2

x+y)=6 _x+y—6=0

Eccentricity= J*‘z:z = J”’;G = [==V2
Fociof (3) is
x—31ZI=tHZ  y—VZ=0
x=3V2+ 42 y=v2
D =3v214v2 L 2=y2
x+y=618 x-y=-2

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

L X—=3W2 =44 y—+2=0

x=3V214 y=v2
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(X+y) _ _X-y

S =3v214 = =2

(x+y)=6+4/2 (x—y)=-2
X+y)=6+4/2 x—y=-2

Give [2 + 2vZ,4 + 24/2]
X+y)=6—-4/2 x—y=-2

Give [2-—2v2,4—2V72]

vill. x24+4xy—2y —-6=0
Solution
Here a =1, b=£2_\2h=4

the angle 6 through which axi be rotated is given by

zh Ztan@ 4
tan28 = — =
a-h 1-tanZ@ 1-{-2)
2tanB 4 tan@ 2z
1-tan2@ 3 1-tanZ@ 3

3tanf = 2 — 2tan®0

2tan’6 + 3tanf—2 =0

2tan® + 4tanf —tanf —2 = 0

2tanB(tanB + 2) — 1(tanB + 2) = 0

(2tan® — 1)(tanB+2) =0

(2tan8—1) = 0 tanf+2 =0
tanf = i tanf = —2

since 6 lies in the first quadrant.tanf = -2 is not admissible

1

1 o
tanB = - = ginf = —,
2 v5
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2
cosh = =

Equation of transformation become

x=xcnsﬂ—ysinﬂ=x[%]_yl%]

_Zx—y
B
Y =xsin® + y cosB =x[%]+y[v27§]
_x+2},r
5

Substituting these expressions for x and y into (1), we have
2x-y3y 2 2=y (x42¥\ Loy (e
(532) +4(BRA)EF) 2(5F) -e=0

1 4 2
§{4x2 — 4xy+y?) +§{2x2 + 4xy — xy — 2y?) —E[xz +24xy + 4y*) -6 =10

Multiplying both sides by 5, we have
(4x? —4xy +y?) +4 (2x2 4+ 3xy — 2y?) —2(x* + 4xy + 4y3) - 30 =0
10x* — 15y* —30 =0

10x2 — 15y2 = 30

10x% @ 25y2 1
30 30

2 #_

3 2

This is a hyperbola.

Equation above can be written as

for centre
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(2x+y) _ (2x-y) _
== 0 = = 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-¥%] _
- 0

2y—x=10
x—2y=0
Equation of conjugate axis

x=10

(2x+y).
= P g 0

(2x+y)=0

. s 22 3+2
Eccentricity=e = ’aaz = ==

Foci 0f (3) are

x=i\.f"§.% y=10

x=+5 y=0
(2X+y) _ 2x—-y _
= =15 = =0

2x+y=415 2y—x=10
Solving these equation

2X+y)=5, 2y—x=0 and V52x+y=-5, 2y—x=0
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=\ [21] = (-2,-1)
Vertices of (3) are

X =13 y=0

Y =13 &9 =9
(2x +y) = +V15 —(x—-2y)=0
We solved
(2X+y) = V15 Ry—x)=0
(X +y) = —V15 2y—-x)=0
We got

FALER

These are vertices.

Asymptotes of hyperbola (3) are given by

2
3

8- [af o
5o ls- -

x . o W
=ta amn

V2x+V3y =0  V2x—\3y=0
\E(fnﬂ*}) + \E((H-H) =0

V5 VE]

2
¥ -0
2

(2x+Yy) (2x+y)y _
vZ(E22) - V3(ER2) =0
2V2x + 2y + 243y —3x =0
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2VZx +VZy - 243y +3x =0
(2VZ—-V3)x+ (V2+23)y =0
(2VZ+V3)x+ (V2 -23)y =0

ix. x?P—4xy—2y’+10x+4y=0
Solution
Herea=1, b=-2, 2h=—4

the angle 8 through which axi be rotated is given by

zh Ztan@ -4
tan28 = — =

a-h 1=tan@ 1-(=2)
2tanf _ 4 tanB _ 2
1-tan?8 (_ A4 1-tan28 3

3tanf = —2 + 2tan®@

2tan’8 —3tan6 -2 =0

2tan”B — 4tanB + tan6—2 =0

2tanB(tanf — 2) + 1(tanB — 2) = 0

(2tanB + 1)(tanB - 2) =0

(2tanB+ 1) =0 tand —2=0

tanf = —% tanf = 2
since 6 lies in the first quadrant tant = —% is not admissible
g 2
tanf = 2 = ginB = =
it
=% cost = 7
Equation of transformation become

K=xcnsﬂ—ysinﬂ=x[%]—y[j—§]
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_x—zy
W5

Y = xsin@ + y cosf =x[%] +3’[%]

_2x Lty

V5

Substituting these expressions for x and y into (1), we have
x=2y} % x-2y\ (2%+y x4y 2 %—2y 2x+2yY) _
(D) (B FE)-2(FF) +10(F) +4(5F) =0
1[xz — 4xy + 4y*?) —4—[23{11—4}: —xy — 2y%) —E(4x2+4x +y3) + lﬂ(ﬂ)
c Y+ 4y 5 Y — Xy — <2y 5 YTy NG

+4(2E"")=n

Multiplying both sides by 5, we have

(x2—dxy +4y3) + 4 (2x2 +3xy — 2y3) — 2(4x* + Iy + y3) + 10v5(x — 2y) + 4/5(2x
+y)=0

—15x% + 10y2 + 18v5x + 16v/5Sy = 0
(10y? — 15V5y) — (15x% — 18V5x) = 0
2 g 2 & —
1[][}; —E}r]— 15 [:u: —Exl =0

ol )5l G - ol
31 _ 160 135 _25 _

-3 - 15 -2

2y~ -sp-3 =1

This is a hyperbola.

for centre
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_ X#2y _ x-2y
=% Y&
3 0 i 0
NN
x=- =2
Vs Y&
(x+2y) 3 (y=2x) _ 4
v A5 Vi 45
(x+2y)=3 y—2x=4

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

1 3+2
- . 2_h2 E
Eccentricity=e = ’3 = j{ ]& J ’_ 2 f

.|.

Foci Of (3) are
3 4 1
3 4 1
=% Y=Fiz
(X+2y) _ 3 =2y 4 1
Vi 4§ E CBig
x+2y=3 y—2x=4i£
W2
Solving these equation
(X +2y) =3 y-2x=4+L and x+2y=3, y-2x=4-E
[ r i \"E
[1—2+ —] (1+iz i)
V10 Vio'© 10
Equation of foci axis
3
x——=10

V5
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(x+2y) 3
% N
= (x+2y)=3
= X+2y—3=0

4
y—-z=0
_ 4
Y=F
(=20 _ 4
Vi 4§
= y—2x=4

2x—y+4=0 conjugate axis.

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

(ii) 6x% + xy — y?2 — 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 + 8212 =0
Sy(2x—3)+4(2x—-3)=0
(2x—3)(5y+4) =0
(2x—3)=0 Sy+4=0

Required two straight lines.

(ii) 6x2 +xy—y2—21x—8y+9=0
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Solution
6x? +xy—y:—21x—8y+9=0
6x? + (y—21)x+ (~y* -8y +9) =0

That is quadratic in x

_ 20203 (y-21)2—-4(6)(—y*—8y+9)
2(6)

X

_ —(y—21)+,/yZ—42y+441-24y2+192y—216
- 12

_ =(y-21)+,/(5y+12)2
2

1

_ —(y=-21)+(5y+21)  —(y—21)—(5y+21)
- 12 - 12

__ —y2145y+15  —y+H21+5y116
- 12 % 12

12x =4y + 36, 12x = —6y + 6
12x—4y—36=0, 12x+6y+6 =20

3x—y—9=0, 2x+y—1=0

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

point.
i. 3x2 -7yl +2x—y—48=0at (4,1)
Solution

Differentiating both sides
6x+ 14y +2-L=0

14y 2+ 2 = 6x+2
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dy -
dx{l +14y) =2+ 6x

d__l|.r _ 246X
dx 1+14y

dy ( ) . 24604} N 2424, 26
dx 1+14(1) - 2+14 15

=m (Slope)
The equation of tangent at this paoint is
y-1=3(x~4)
15(y— 1) = 26(x — 4)

15y — 15 = 26x— 140

26x— 15y —89=0

ii. x4+ 5xy— 4y’ +4 =0aty=-1
Solution
x2+5xy—4y?+4=0 -—— (1)

Substitute y=-11in eq. (1), we have

x2 4 5x(-1) —4(—1)2 +4 =0

x> —5x—4+4=0

x2-5x=0

x(x—5)=0 x=10 x=5 (two points)
Differentiating both sides

2 (x? + 5xy — 4y +4) = Z(0)

L) + 55 () — 42— () + 2 (4) =0

2x+5{xZ+y(D)} - 42y) L+ 0.=0
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dy .
2x+5xdx+5y+ﬂydx—ﬂ

& (5x —8y) = —(2x + 5%)

dy _ (2x+5y)
dx Sx—8y
dy 0-5
2>VE:——
dx 0.-1 0+8

= g =m, (Slope)

10-5
25+8

dy e

=—==m, (Slope)

Now the equation of tangent at (0,-1) point is
y—(-D)=z&<0)
W+ = x
8y +8 = 5x
5x—8y—8=0

Now the equation of tangent at (8,-1) point is
y—(-1)=_(x—5)

1
y+1)=--(@x-5)
33y4+33 =-5x+ 25

S5x+ 33y +8=0at (5,-1)

jil. x*4+4xy—3y*—-5x—9y+6=0atx=3
Solution

x2+4xy—3yP -5x-W+6=0 - (1)
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Substitute x= 3in eq. (1), we have
(32 +4Q3)y—3y?—5(3) -9y +6=0
9412y —3y2—15<9y+6=10
—3y* -3y =10
=3y(y—1)=10 y=10 y=1
Thus (3,0),(3.1)two points.
Differentiating both sides
2 (x? + 4xy — 3y — 5x — 9y + 6) = 2(0)

dy 2 dy d 2 dx dy day —
HE) 4 () -3 (KN RN, +,6)=0

dy dy day L
2¢+4{x L+ yMI32y) T -5-92+0=0

dy

dx_5=n

b, & T ) e
2x+4xdx+4y Eydx 9
dy
a[4x—ﬁy—9}=5—21—4y}

d__v _ 5—Zx-4y
dx 4x—-6y—9

dy SURTOE - o o WIS VY :

L B0 =—-"——=—-=m (Slope)
dy _ 5=6-4 £\ F)

L B=—=====m, (Slope

Now the equation of tangent at (3,0) point is
yo 0= — 2 (x - 3)
3y=—x+3
x+3y—3=0

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

y-1=2(x~3)
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