Mathematics (Part-11) 665 (Ch. 06) Conic Section

Y2+\/§X—7\/§ 20 = 0 Ans.
(iii) 5x —6xy +5y° -8 =0
Solution:
5x*—6xy +5y°~-8 = 0 (1)
We know that for rotation of axes
X = XcosO-Ysind |, vy = Xsin®+Ycos6 Putin(l)

5(X cos 6 — Y sin 0)2—6 (X cos 0 — Y sin 0) (X sin @ + Y cos 0) + 5 (X sin 0 +
Y cos0)’-8 = 0

5(X? cos?0 + Y2sin?0 — 2XY sin 6 cos 8) — 6(X? cos 0 sin 6 + XY c0s’0 —XY
sin?0 — Y2 sin 0 cos 0) + 5(X? sin’0 + Y?c0s?0 + 2XY sin® cosf) —8= 0

5X? cos?0 + 5Y%sin?0 — 10XY sin 6 cos 6 — 6X* cos 0 sin 6 — 6XY cos’0 + 6XY
sin?0 + 6Y? sin 0 cos O + 5X2sin?0 + 5Y2c0s’0 + 10XY sind cosd —8 = 0

X?(5c0s°0 — 6 cos 0 sin 6 + 5sin?9) + XY (- 10 cos O sin 6 — 6c0s?0 + 6sin?0

+105sin 6 cos 0) + Y?(5sin’0 + 6sinB cos @ +5c0s0)—8= 0 ... (2)
To remove XY terms put 2
—6c0s’0+65sin’0 = 0
cos’® = sin’e  => tan’e = 1

tan® = 1 (0 is taken is 1% Quadrant)

0 = 45° Put in (2)

X? (5(cos45°)® — 6c0s45° sind5° + 5(sin 45%)%) + 0 + Y? (5(sin 45°)? + 6 sin 45°
c0s45° + 5 (cos 45%)%) —8 = 0

XZ(“WZ T (ﬂz)”(“(ﬂz Fi ()

5 5
x2( —+ —) Y2( +—+— -8 =0
2X2+8Y2—8: 0

= X2+4Y? -4 =0 Ans

EXERCISE 6.9

Q.1: By rotation of axes, eliminates the xy-term in each of the following
equations. Identify the conic & find its elements.

(i) A —4xy+y* -6 =0
Solution:
AP —Axy+y? -6 =0 (1)
Here a = 4 b =1 2h = -4
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tan20 = %

2tan® -4 4

1-tan’0 -1 = 3
2tan® -4

1-tan’0 3

6tan® = —4+4tan’0

4tan’® —6tan0—-4 =0 => 2tan0-3tan06-2 = 0
2tan’0—4tan O +tan O —2 =
2tano (tan 6—-2) + 1 (tan 6 — 2)
(tan®—-2) (2tan6+1) = 0

I o
o

-1 . .
tan®@ = 2,tano = 5 (isnotadmissible)
secO = A/l+tan® = +[1+4 = 5
1 . 1
cose = NG sin@. ‘= Afl-cos® = \[l-%

N - - 2
- 5 w3 T \5

Since equations of transformation are

X = XcosO-Ysin0 . . . .
y = Xsin0+Ycoso putting values of sin 6 & cos 6 in above equations
1 2 X-2Y
= X—=-Y—F =
TN B \5
1 ax+vy| @

2
X = XE T B
Using (2) in (1)
2 2
4(x—2v) _4(x—zvj(2x+v) +(2X+Yj 6= 0
\/5 \/5 \/5 \/5
X% + 4Y? — 4XY 2X2% + XY — 4XY -2Y 4X% + Y2 + 4XY
4 z —4 5 + 3 —6=0

AX% + 16Y? — 16XY — 8X% —4XY + 16XY + 8Y2 +4X? + Y? +4XY -30=0
25Y2 - 30 =0

25Y% = 30

30 6
2 _ 2 — 2_ 2
Y = > = Y= 5
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=> Y = i\/g - (3)

From (2) we have X -2Y = A[5X ... (4) , 2X+Y =45y ... (5)
Multiply eq. (4) by 2 & subtract from 5

2X +Y = 4[5y
—2X_ T 4Y = —2[5x
oY = \/Ey—Z\/Ex
5Y = 5(y-2%)
5
Y = —BSE 2x-y) > (6)
Using (3) in 6
6 5
* Jg = —355 (2x-y)
\/6 1
+ = - = —
x \/g \/g (2X y)
2x—yi\/5 = 0
2x—y+\/6 =0 , 2x—y—\/€ =0 Ans.
(i) X2—2xy+y*—-8x—-8y =0 (1)
Solution:
Here a =1, 2h =-2 |, b =1
2h -2 -2
tan26 = Ty = 71 = =
tan20 = 0
20 = tanlo = 90°
0 =  45°
Equations of transformation are
X = XcosO-Ysin® => x = Xcos45°-Y sin 45°
L. X Y X-Y
SN2 A2 A2
y = Xsin0+Ycosd => y = X sind5°+Ycosd5® ~ —» (2)

_ XY Xty
AN AN

Using (2) in (1)
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() 2R -

X%+ Y%+ 2XY

X2+ Y?_2XY 2
2

-5 (X =Y+

)

X+Y2_8(X— j—8(X+Y) -

N7

\2 \2

2

_% (X—Y)—% X+Y)=0

X2+ Y2 2XY = 20X YD) + X2+ Y2+ 2XY —8\2 (X - Y)-8\2 (X+Y)=0
X2+ Y2 2XY —2X2+2Y2+ X2+ Y24+ 2XY —8\2 X + 82 Y —8\2 X-8\2Y =0

4Y% — 1642 X

Y2 - 42X

X-Y

T

=0
=0

=>

X+Y

y = \2
Adding (3) & (4)
V2 (x+y) =
x - 2

2X

= 2 (x+y)
Subtracting (3) & (4)

Gx -
:\/EV =

X=Y
XY

V2 (x—y)

Y

Y =

which represents a Parabola
To solve (2) for values of X & Y

Ex
\2y

For vertex of Parabola, put X =0

0 = é(xw) ,

=> X+y:
X+y=

0
0

Adding x-y =0

2x =

0 =>

[Vertex = (0, 0)]

o

1
\/E x+y)
=0
-1
= \/E (x-y)
= = X—y = 0
x+y=20
Subtract —xxy= 0
2y =0 =>[y = 0]
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Axis of Parabola is Y=0

-1
N (x-y) =0
X-y =0 => X =y
Since Y2 = 42X
As standard form is
Y = daX
4a = 42
a = 42
Focus of Parabola is (0, 0)
XY) = 2,0
1 1
[Goempoew] = w20
1 1
Nt G KN, =0
X+y= 2 X-y = 0
Solving above equations
X+y =2
X — =2
2X =2 A E] et 370
= 1

Ans

(i) X2+ 2xy+y*+2n2x-2~2y+2= 0

Solution:

Xe+2xy+yP+2\2x—22y+2=0 ... (1)

a =1 & b =1 => a =b, 2h=2
2h

tan 20 —
2

tan 20 = 0 = 0

20 = 9Q° => 0 = 45°

Now equations of transformation are
X = XcosO-Ysing = X c0s 45° —Y sin 45°
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L XY . Xy
T2 2 2
y = Xsin6+Ycoso
y = Xssin45° +Y cos 45°
_ XY XY
N ARV RN
X-Y X+Y
X = N : y = N ] - (2

Using (2) in (1)

R R O 2l el

X2+ Y2_2XY 2 X%+ Y2+ 2XY
5 +5 (=Y + 5 +2X-Y)=2(X+Y)+2=0
XZHY2o2XY +2X%—2Y2 4+ X2+ Y2+ 2XY +4X —4Y —4X -4Y +4 = 0
4X?>-8Y +4 = 0 => X2_2Y+1 =0
X?=2Y-1 => X=2(Y-1) > (3
Which represents a Parabola
Now, solve (2) for X & Y
X+Y =12y X-Y= 2y
Adding  X-Y =2 x Subtracting  _X+Y = —\2y
2X =2 (x+y) —2Y = A2 (x-y)
-1
Y = N x-y)
x =Liiy s x =Ly
=75 y = = 12 y
For vertex of Parabola
Put X =0 Y =0
1 1
— + = - — =
\/E (x+y) =0 \/E x-vy) 0

x+y=0 Xx-y=20
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x+y =0 x+y = 0
x-y =20 -XFy =-0
2X =0 2y = 0 =
[Vertex = (0, 0)]
Axis of Parabola
X =0
1
FXV =0 =
1
Focus (X,Y) = (0,a) D GE 2(Y-3)
X2 = day
1
=> 4da= 2|a= >

(F & B on) =05

By =0 SR

(x+y) =0 xX-y) = _\/E

x+y=10 X_y:_\/é

X-y = -2 =1 -
N \2

2x = -2 [T 1] | zilxf2y=-

R R \2

_1_\/§ = _

—1+2 =2y

1 =12y => y=é

_n

8

&

I
~~
Sl
Ry
~—

>

>
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(iv) xXP+xy+y’-4 =0

Solution:
Here a =1, b =1, 2h=1
If a =b 0 = 45° (always)
New equations of transformation are
X Y
X = XcosO-Ysin® = Xcos45°-Ysin4s® = =-—F
V2 42 2)
y = Xsin0+YcosO = Ysin4d5°+Ycos45® = %+% ]
2 /2
Putting in (1)
PRI R+ - o
\2 V2 JU A2 V2
XZ+Y*-2XY XP-Y?* X*+Y*-2XY
+ + -4 =
2 2 2
XP+YZ_2XY + X2 Y2+ X2+ Y2 +#2XY-8 =0
3X*+Y? =8
3X* Y2 > B ) :
8 tg ~ 1 = §+§: 3 (which represents an ellipse)
3
Solve (2) for X & Y
\2x = X-Y \2x = X-Y
Adding 2y = X+Y 2y =-X=+Y
V2 (x+y) = 2X 2(x-y) = -2v
1 1
= + = ——F —
X \/E(X y) Y \/E(X y)
Forcenterput X=0 , Y =0
1 -1
= (w4 = —= (x_V) =
\/E(X y)=0 \/E(X y)
x+y) =0 , Xx-y =20
x+y =0 x+y = 0
Adding x-y =0 -XFy =-0
2X

I
o
I
\Y
x
1
o
N
<
|
o
I
\Y
‘<
1
o
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Required center (0, 0)
From (3) we have a? = 8 (length of major axis)

b> = % (Length of minor axis)
g 8
, _ a-p* "3 _24-8 1 _16 1 _2
© = & = 8 <~ 3 8~ 3%873
Coordinates of foci
= (0,£ ae)
(X,Y) = (0,£2/2 \F)
(ﬁ(xw)@(x W = 0. @)
\/E(Xﬂ/) \/§ x=-y) = iT
=> X+y=20 X-y = 14%/—?
Now x+y =0
: _L AR
Adding X-Yy _i\/?g
o = 42 RAVEd N V!
R V) [V 7 s
ZAQ ZAQ Ans.

i i + +
Coordinates of foci are (—\/é X \/é)

Vertices of ellipse are (0, £ a)

(X, Y) = (0,£242)
%(X_y): 0 :T;-(X+y): 12'\/5

=> X7y=0 X+y= *4
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X —y = 0
X +y =+4
2X =+ 4 => X = +2
y =2
Required vertices are (+ 2, = 2)
For equation of major axis Put Y =0
-1
B HN=0 > x4y=0
For equation of minor axis Put X =20
1
N7 (x-y)=0 => Xx-y=20
(v) 7X2-6\3xy + 13y — 16 = 0
Solution:
7X*—6\3xy + 13y — 16 =0 e (D)
a=7 , 2h =-63 , b =13
2h
tan26 = T
_ -6+3 _ =643
tan26 = 73 = "¢
tan26 =3 = 20 = tanl(/3) = 60°
0 = 30°

Now equations of transformation are

) 3 1 3X-Y
X = X c0s30°-Y sin 30° = X%—YE = L

2
1 A8 X+\B3Y | 7 @)

y = Xsin 30°+ Y cos 30°=X > >

Putting these values in (1)

I e

2 2 2
(3X2+Y2—2\/§X
! 4
\B3XY)-16 = 0
21X% + 7Y? — 144[3 XY =643 (\[3 X2+ 2XY —~[3 Y?) + 13X? + 39Y? + 26 /3
XY-64 =0

Y) —34/3 13
j— > (\/§X2+3XY—XY—\/§yZ)+T(X2+3Y2+2
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21X% + 7Y? = 143 XY — 18X% — 121/3 XY + 18Y? + 13X + 39Y? + 261/3 XY —64=0
16X*+64Y?-64 =0
16X% +64Y? = 64
X? Y?
TrT = 1 —  (3) which represents on ellipse

Now for values of X & Y solving (2)

\BX- Y = 2x 3X—+[3Y = 2/3x
—\3X£3Y = —2[3y X++[3Y =2y
—4Y =2x-2[3y 4X=21[3x +2y
~4Y =2(x-[3y)

X= 32 (3x+y) .. ()

Y= 5 x-\3Y) . (@)

From (3), we have

2 _ 2 _ : ,  _@l=b’ _4-1 3
a = 4, b =1 L e ' 3 a2 - 4 -4
=> e = 3
2
Coordinates of foci = (x ae, 0)

(X.Y) = (/3,0
[3 &ax+y).5 -3y ] = @30
%(\/§x+y) = ++/3 _71 (x—/3y)= 0

B3x+y = x2/3 (i) x-8y) =0 (ii)
Multiplying (ii) by \/§ & subtracting from (i)

Bx +y =23 VBx +y =23
~\3x 3 =0 ~\3x F3 =0
4y = 23 4y = —23
_1
y = 32@ y = 51\3
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3 3
X_2 - 0 X+2 = 0
3 =8
X=2 X=7
Coordinates of foci
N
2° 2 2 > 2
Vertices
(x4a,0)
(X,Y) = (x2,0)
1 1
SWBx+y) = 2, S @EBy-x =0
B3x+y = x4 B3y-x) =0
Solving above equations
\Bx+y = 4 (iii)
\/§x+y = -4 (iv)
~x++f3y =0 ~x++/3y = 0 )
Multiply equation (V) by\/§ & adding in (iii) and (iv)
\/§x +y =4 \/§x + y = -4
—\3x + 3y =0 —A\3x +3y = 0
4y =4 4y = -4
4y =4 4y = -4
=1 y = -1
~x+1f3 (1) =0 ~x+13 (-1)= 0
X = /3 X = —\/§
Required vertex (\/§ 1) & (—\/§ ,—1)
For equation of major axes, for equation of minor axes
Put Y =20 Put X = 0
1 1
2 (By-x) =0 2 (Bx+y) =0
\By-x =0 \[3 x+y =0
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(vi) 4P —4xy+Ty*+12x+6y-9 = 0 (1)
Solution:
a=4,b=7, 2h=-4
2h
tan20 = -
_ -4 _ -4 _ 4
- 4-7 -3 7 3
2tan 6 4
m 3 => 6tan® = 4—4tan’0
=> 4tan’0+6tand -4 =0
2tan’0+3tand -2 = 0

2tan’0 + 4tan@—tan® -2 =0

2tanf (tan6 +2) -1 (tan6+2) = 0

(tan©6+2) (2tan 6 — 1) =0

tand6 +2 = 0, 2tan06-1 =0

tano = -2 (neglect it, because @ is taken from 1% Quadrant)
And also

2tan6-1 =0

1

.

cote =2 => cosecH = \/l+cot’® = +1+4 =[5
1 -

sind = == => ¢os 0 \/1-sin’0

N

Now equations of transformation are
X = Xcos0-Ysin® = x(ij_y(ij - 2X-Y

2tan0=1 => tan0

V5 W5 5 :
y = Xsin6+Ycos0O = X\;-g +Y% _ xi./gzy ...... @)

Now putting values in (1)

5| B
(4X +Y 4XY)

\/g

12
5 (2X? + 4XY — XY — 2Y2)+ (X% +4Y? + 4XY) + = NG
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(2X—Y)+% (X+2Y)-9=0

A(4X% — 4XY +Y?) — 4 (2X% + 3XY = 2Y2) + 7 (X% + 4Y2 + 4XY) + 124/5 2X - Y)

+6+/56 (X+2Y)-45 = 0

16X% — 16XY +4Y2 - 8X% — 12XY + 8Y? + 7X? + 28Y? + 28XY + 2475 X —124[5 Y

+66X+1205Y-45 =0
15X% + 40Y? + 30/5 X — 45

=> 3X%+8Y?+ 65X -9
3X% +61/5 X + 8Y?
3(X°+2/5X+(\/5)° +8Y* = 9+3(\[5)

=> 3(X++/5)2+8Y? = 24

(X +:B)2  Y?
g ‘'3 ~1

I
o O o

......... (3) which represents on ellipse

3 =
Now, for values of X & Y solving (2)
2X-Y = +5x 2X =Y = 1[5 x
X+2Y = 45y X+2Y = 7By
Multiply 1% Equation by 2 & multiply equation (2) by 2 and adding
4X — 2y= 2[6x 2X — Y= +[5x
X + 2y= 5y _2X + 4Y==2\5y
5X = /5 (2x+Y) —5Y =+/5(x-2y)
=> X = % (2x +vy) ..(4) = :T;(X—Zy) — (5)
From (3) =8 & b*=3
) a®—b> 8-3 5 5
Coordinates of foci = (xae 0)

(X+15,Y) = (/5,0
=> %(2X+y)+\/§ = i\/g

2x+y = £5-5
2x+y =0 , 2X +y = -10
Xx+2y = 0 , X—2y =0

Multiplying 1* equation by 2
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4 + 2y=0 2X + = -10
_x +2y=0 22X F 4y=0
3X =0 =>[x = 0] . [y = 0] S5y = -10

=7 k=4

Coordinates of foci are
0,00 & (-4,-2
Vertices
(X+15 ,Y) = (£4/8,0)
X+4/6 = ++/8 Y =0

1 1 ~1
%(2x+y)+(5 =8 (5(2x+y)+v?3 - —Véand%(x—zw—o
2X+y+5=140 , 2x+y+5 = —40 &X-2y=0 ... )
=>  2x+y = \[40 -5 . I2Xx+y. = ~40-5
—2x¥4y= 0
5y = /40 -5
y _ 4%—5 x—2( 4%—5) A W

(o2 )

(vii) xy—4x-2y =0

Vertex is

Solution:
Xy—4x -2y = 0 1)
a= 0, b =0, 2h =1

Since a = b therefore 6 = 45° (always)
Now equations of transformations are

X-Y
X = XcosO-YsinO = Xcos45°—-Y sin45° = W

...... 2)
X +Y (
y = Xsin0+Ycos0 = Xsin45°+Y cos45° = W
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Putting values in (1)

L7 E )0 2 E) -0
#_%(x—v)—%(X+Y) =0

X2_Y2 42X +42Y-22X-2[2Y=0
X2-62X-Y?+222Y = 0
(X2-6~2X+18)—(Y2-2\2Y+2) = 18- 2
(X*-3\2)?— (Y +2)*= 16
(X=3\2 (Y2 _ |
16 -

.... (3) which represents hyperbola

16
Now for the values of X & Y, solving (2)
X — Y=4/2x X — Y= 42x
Adding X + Y=42y Subtracting —X + Y=—_+2y
2X = A2 (x+Y) —2Y =42 (x-y)
1 -1
X = N (x+y) A B 2 (x-y)
From (3) wehave a?’=16 =, ~b®= 16
, _ a+b®  16+16 32 3
T AN T A LEEMTIT
=> e = \/E

foci (xae = 0)
(X=3\2,Y-\2) = @E4/2=0)
X—3\[2 = +42 Y-~\2 =0
X = 32 442 Y = 2
%(X+Y):3\/§ i4\/§ => X+y=6+8=> x+y=14 , x+y= -2
X-y=—2, X-y= -2
2x =12 2x = -4
X =6 =_2

=> X =6 & X = =2
14 —-2+y = -2

Required foci (6, 8) & (- 2, 0)

(o]
+
<
1
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Vertices = (x4a,0)

(X=3\2, Y=\2) = (£4,0)

X-3[2 = +4 Y-~\2 =0
X=3\2 +4 j%(x—y) = \2
=> E(Hy) = 3\2+4 |, x-y= -2 =>x+y = 642
X +y = 6+42 & X +y =6-42
X —y =- X —y ==-2
2X = 4+42 2X = 4-42
=>  x = 2+24)2 X = 2-24[2
. y = Xx+2 Ly = Xx+2
= 2+2[2+2 =2-2[2+2
y = 4+2\/§ y = 4—2\/E

Required vertices (2 + 2/2 , 4 +242) & 2-27[2,4-2\[2)
Next, equation of focal axis

Y -2 =0
Y = 42
-1
5 N =2
X-y= -2
Equation of conjugate axis X—3\/§ =0
=> X = 3\/5
1
K9 = &2
X+y =6
(viii) X*+4xy—-2y*-6 =0 (1)
Solution:
a = 1, 2h=4 b = -2
2h 4
tan 20 = 2-b- 3
2tan O 4
1—tan0 3
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2tan’9+3tand -2 = 0
g = —3+4/25 1
anv - = 4 =2
0 = T+ = /147 =1/ :
secO = an“o = 7 " 2 5
2 : 1
cosh = \/E sinf = \/?3
Equations of transformation are
. 2X-Y
X = XcosO-Ysing => —=— ... (2)
J5
X+2Y
= Xsinb6+Y = —F= . 3
y sin cos 0 \/E (3)
Putin (1) we have
(ZX—sz +4(2X—Yj(x+zvj 2(X+2Yj2 6< 0
\5 NEIPANRNE \5 )
1 4 2
5 (4X2+Y2—4XY)+§ (2X2+4XY—XY—2Y2)—5 (X®+4Y?+4XY)-6 =0
10X*-15Y* = 30
X Y?
33 ~ 1 ™S 4 which represents hyperbola
a2 =3, b =2
For center Put X =20 : L@
2X +
= X—\/gyzo => 2x+y = 0 Y =0
2X —
X—\/EY =0 = X +2y =
Solving2x+y =0 & —x+2y=0
we get x =0,y =0

Thus center (0, 0)

For transverse axisput Y = 0 we get

x-2y =0

Conjugate axisput X = 0

Vertices

(X,Y)= (£4/3,0)
Xty _ +\[T5

-

weget 2x+y
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By solution of (i) & (ii) we get

(2\[%1\[%), (—2\/3,_\[%)

Foci  (X,Y) = (x+/5,0)
X = #+/5 Y=0
2x+y =5 | —x+2y=0
After solution of above equations
(2,1) & (-2,-1)
(iX) X°—4xy-2y*+10x+4y = 0 (1)
Solution:
a= 1, b = -2 2h —-4
tan20 = % = %
% = _3—4 After cross multiplication we get

=>

=>

2tan’9 —3tand — 2 = 0
2tan®0 — 4tan® + tan O — 2 3
2tand (tan®6 — 2) + 1(tan 6 —2)
tan6—-2 =0 2tan6+1 = 0

]
o o

tand6 = 0 cote:%

secO = 4[5 0036:% sinezﬁ

Now equations of transformation are

X=2Y

NE

2X-Y

X = XcosO-Ysing =

X = Xsin®+YcosO =
J5

2 LRI

—15X%+10Y%2+ 185X - 16+/5 Y

10(\(2— 1645 Yj—lS(XZ— 1845
15

10

(2) Putin (1)

\/g

=0
J o

X-=2Y 2X-Y
+10( )+4( j—O

ok
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10 (Yz_ 815

c Yj—lS(XZ—%EXj =0

10 [Y2—8J5@Y+ (%}2]—15 [xz—%EX+(%)Z] = 10(1?6)‘15@

4 3\
10(Y—\/§) ~15 (x—\/g) 5
4 \2 3\
I
1 - 1 =1 .. 3) Hyperbola
2 3
2 _ 1 2 _ 1
a =5 & b =3
, _a+bh® 5 _s _ S
© =& T3 T & =7\/3
Center put
4 4 3 3
Y—5 =0 = Y= \/g, X — \/g =0 = = \/E
— 2Y = 45x I Ne <74 &}
2X+Y =45y N 2X + G Ik
Multiplying 2" equation by 2 Multiplying equation 1* by 2
X — 2Y = \[5x 2X - 4Y= 2+[5x
4X + 2Y = 2[5y —2X + Y= - 45y
5X = /5 (x+2y) -5y = \5 (2x-y)
1 1
X = \/g (X+2y) Y = —\/E(ZX—y)
3 1 1 4
NG (x +2y) —\/g(ZX—Y) = 5
X+2y =3 —-2x+y =4
—-2x+y =4
After solution we get
Center 12
Foci = (0, tae)
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N
x:% Y:%i%

Loy -2 Focw- 2B
X+2y = 3 1) _ox+y= 41%

After simplification foci are

2 1 2 1
R & )
Q.2:  Show that

10xy + 8x— 15y - 12 = 0 represents a pair of straight lines and find an
equation of each line.

Solution:
10xy+8x—-15y—-12 =0 ... 1)
Compare it with ax® + 2hxy+ by* + 2gx +2fy +¢ = 0
-15
a =0, h = 5 h =0, g = 4 f:TC:—12
0 5 4
a h g
15
Now consider determinant = h b f| = 5 0 75
-15
g fc - _
4 5 12
0 15 5 0
0 : 5 ° 2 4
= — +
~15 -15
— 12 4 12 47

75
= 0—5(—6O+3O)+4(T) => 150-150 =0

This shows that equation (1) represents a pair of straight line, now we’ll solve
(1) as
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10xy + 8x—15y —12 =
2x by +4)-3(by +4)=
Gy+4)(2x-3) = 0

5y+4 =0, 2x-3 =0

o O

(ii) 6x°+xy—y*—21lx-8y+9 =0 (1)
Solution:
Comparing by ax® + 2hxy + by? + 2gx + 2fy +¢ = 0
1 -21
a—6,h—2,b——1,g—2,f -4, ¢ =9
a h g
Now consider determinant = h b f
g f c
1 -21
6 5 73
1
- 5 Bl
21
5 -4 9
1 1
ALE o 17
-1 4 1 2 51 2
= 6 _E _7
-4 9 21 21,
2 2

= -150+150 =0
This shows that given equation (1) represents a pair of straight lines. Now re-
arranging (1) we have
6x2+ (y—21)x— (Y*+8y—-9) = 0
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By Quadratic formula
—(y—21) £7/(y—21)° + 4(6)(y" + 8y — 9)

T 2(6)
= (y=21) Y + 441 — 42y + 24y° + 192y — 216
X = 12
—y + 21 ++/25y° + 150y + 225
X =
12
_ —y+21++/(5y +15)? _ —y+21+(5y+15)
X = 12 - 12
_ —y+21+5y+15 —y+21-5y-15
X = 12 ’ 12
. . s _6y+6
12 12
_ 40y +9 _ 6(=y+1)
X = 12 = D2
_yt9 AN
X = X =
3 2
X-y-9 =0 , 2x+y-1 =20 Ans.
Q.3: Find an equation of tangent to each of the given conics at indicated point.
(i) 3*-7y*+2x—y-48 =0 at (4,1)
Solution:
I -—TyP+2x—y-48 =0 at (4, 1)
Diff. w.rt “x’
dy . dy _
bx—1dy g +2—¢ =0
dy _
(—14y-1) X = —6x-2
dy = —-6x-2  6x+2
dx =~ —-14y-1 = l4y+1
_ dy _ 6@+2 _ 26
m =xlev = mmF1 T B

Equation of tangent at the point (4, 1) is
Y=y = m(X-Xy)

26
y-1 =715 x-4)
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15y —15= 26x — 104
=> [26x-15y—89 = 0]

(ii) X2 +5xy—4y’+4 =0 aty = -1
Solution:

X2 +5xy—4y?+4 = 0

Puu y = -1

X —B5x—4+4= 0

X(x-5) =0

x =0 , X =5

We have two points (0,—1) & (5,-1)
Now diff (1) w.r.t ‘x’

2X+5 [y+—X ] 8ya§— 0

2x+5y+5xa¥ 8y%§ = 0

(5x—8y) ix - —2X =5y
dy —(2x + 5y)
dx —(8y —5x)

_dy _ 20)+5E1) - -5
m = gxlon = gepn-50) = -8

Equation of tangent at point (0, — 1) is
y —yi = mX-X)

5 (x-0)

5x => |5x—8y—-8 = 0] Ans

o1

y +1

8y +8
Next

_dy _ 2(5+5(1) _ 10-5 5
m =glen = gCn_55) = 8-25 ~ -33
Equation of tangent at (5, — 1) is
Y-y = m(X-Xy)
y+1 = ;—g (x-5)
33y + 33 —5x +25
[5x +33y = —8]  Ans
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(iii)  xX*+4xy-3y°—5x-9y+6 = 0 atx = 3
Solution:
X2 +4xy—3y?—5x—-9y+6 = 0 .. (1)
Put x = 3
9+12y—3y*—-15-9y+6 = 0
~3y¥*+3y = 0
-3y(y-1) = 0
=> y = 0 , y =1
Required points are (3, 0) & (3, 1)
Diff. () w.rt X’
dy dy dy
2X+4[y+x&]—3(2y&)—5—9& =0
d d d
2x+4y+4xa¥ —6ya¥—5—9a¥ =0
(4x—6y—9)%§ =-2x—-4y+5
dy  —2x—4y+5
dx = 4x-6y-9
_dy . —=2(3)-4(0)+5
m = xleo = 2@)=60)-9
_-6+5 _ 1
M ~12-9 ~ 73
Equation of tangent at (3, 0)
Y=y = m(X—Xy)
-1
y-0 =73 (x-3)
3y = —x+3 => [x+3y—3 = 0
_dy ~ —-2(3)-4(1)+5 —-6-4+5
Nextt m = Gleny = 2@ _6(1)-9 - 12-6-9

Equation of tangent at (3, 1)

Y-y = m(X—Xq)
5

y-1 =3(x-3)

3y-3 5x - 15

|5x —3y-12 = 0]

AnS.

>
3





