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Class 11 Conic Sections

Q.1)

Find the equation of a circle of radius 5 whose centre lies on X — axis and passes through the
point (2,3).

Sol.1)

Let the entre of circle is A(h, 0)

Clearly, AB = radius

=AB =5

=>.(h-2)2+9=5

=>(h-2)2+9=25
=>h?—-4h+4+9=25
=>h?—4h—-12=0 B(2, 3)
=>th-6)(h+2)=0

=>h=6andh = -2

-~ coordinates of centre are (6,0) and (-2, 0)
-~ equations of the required circle are
(x—6)>+(y—0) =25
=>x2++y?—12x +36 =25
=>x2+y2—12x+11=0 ans.

Q.2)

Find the equation of the circle which passes through the origin & cuts off intercepts ‘a’ and 'b’
on the coordinate axis.

Sol.2)

OA=aand OB =0»b (given)
= 0C =%and 0D =§

a b Y
.-h—Eandk—E A

~ centre of circle is (%,2)
Now, OF = r(radius)

N (By Pythagoras)

Now, equation of circle is given by
> —-h)?2+@-k?=r?

(-2 -2 =
2 a2 bZ

S+ S —ax 2+l py =L
4 y 4 y=773

= x2 + y? — ax — by = 0 is the required equation of circle.  ans.

Q.3)

Find the equation of the circle which passes through the points (1, —2) and (4, —3) and has its
centre on the line 3x + 4y = 7.

Sol.3)

Let the equation of circle is
(x—h?+ @y -k)?=r?

A(1,—-2) lieson it
~(1=-h)?—-(-2-k)?=r?
=>1+4+h?—2h+4+k%+4k =12
>h?+k?®-2h+4k+5=1r2 ... (i)
Now, B(4,—3) lies on circle
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A (A—h)? + (=3 -k)? =12
= h?4+16 —8h+ 9+ k? + 6k =1r?

=>h?+k?—-8h+6k+25—12 ... (ii)
Also C(h, k) liesonline3x + 4y =7
=>3h+4k=7 (iii)

Equation (i) and (ii)
h? + k —2h + 4k + 5 = h?> + k? — 8h + 6k + 25
= 6h — 2k =20
Oor3h—-k=10 ... (iv)
Now solving (iii) & (iv)
3

47 -
Weget,h=—and k = —
15 5
. (47 -3
-~ centreis (—,—)
15’ 5
Put in equation (i)
5 _ 1465
T 225
-~ equation of circle is

(x - ‘;—Z)z + (y + %)2 ans.

. 4‘1.1_2}

B'r"’.-'g.il

We getr

Q.4) Find the equation of the circle which passes through the point (3,7), (5,5) and has its centre on

the line x — 4y = 1.

Sol.4) | Let us consider the equation of circle in general form

x2 +y% + 2gx +2fy + ¢ = 0.....(1)

Where (—g, —f ) are the center of circle.

Soput (x,y) = (—g,—f) in equation of line we willget4f —g = 1.
Then put( 3,7) & (5,5) in (1) equation ......

We will get
58 + 6g + 14f +c =0 w.(@)
50+ 10g + 10f +c=0 (D)

Apply (a)- (b)

We get, 4f —4g = —8 & already we have 4f —g =1
On solving both we willgetg = 3,f =1&c = —90
Hence equation of circle is

x2+ y2 + 6x + 2y —90 =0 ans.
Q.5) Find the centre and radius of the following equation
i)x2+y2—4x+ 6y =12 i) 2x2 + 2y% — 6y = 2

Sol.5) |i)x%+y?—4x+ 6y =12

(we have to control in to standard form)
x2—4x +y?+6y=12
>5(x—-2)2-4+(@y+3)?2-9=12
>(x—-2)+w+3)2=25

Compare with (x — h)? + (y — k)? = r?
We have, h =;k = —-3andr =5

~ centre (2,—3) and radius =5

i) 2x% + 2y%2 — 6y = 2
>x2+y2-3y=1
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x2+y2-3y=1
2
=>x2+(y—z) ~2=1

4
2
2 _ E) _13
=>x° + (y 5 n
. 3 . 13
Here centre is (O, E) and radius = g ans.

Q.6) Find the equation of the circle which passes through the points (5, —8), (2, —9) and (2,1).

Sol.6) | Letthe equation of circle is

(x—h?+ @y -k?=r?

(5,—8) lies on circle

2 (5-5)2+4+(-8—-k)?=r?

= h? + 25— 10h + 64 + k? + 16k = r?
=>h?+k?*—-10h+16k+89 =712 ... (i)
(2,-9) lies on circle
2(2=-h)?+(-9-k)?=r?

=4+ h?—4h+81+k?*+ 18k
>h?+k?—-4h+18k+85=71% ... (ii)
(2,1) lies on circle

~(2-h)?+0-k)?=r?

=>4+ h?—4h+1+k?—-2k=12
>h?’+k?—4h-2k+5=71r%2 ... (iif)
Equating eq. (i) and (ii)

h? + k* — 10h + 16k + 89 = h? + k? — 4h + 18k + 85 ans.

Q.7) Find all data of the following parabolas:
i)y? =—12x i) 16y = —4x?

Sol.7) |i)y?=—-12x

Compare with y? = —4ax

We have, 4a = 12

=>6h+2k=4

Or3h+k=2 ... (iv)

Equating equation (i) and (ii)
=>h?’+k?—4h+ 18k +85=h?+k?*—-4h—2k+5

= 20k = —-80

=k = —4, putin eq. (iv)
=>3h—4=2
=>3h=6

>h=2

~ centre is (2, —4), put in equation (i)
=>4+16—-20—64+89 =12

=25=r?
=>r=5
- equating circleis (x — 2)? + (y + 4)? = 25
=>x?2+y2—4x+8y—-5=0 ans.
Q.8) Find the equation of parabola whose focus = (6,0) and directrix x = —6.
Sol.8) | Since the focus (6,0) lies on X — axis and directrix x = —6 is on the left side of origin.
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. parabola must be of the form y? = 4ax

Now compare focus with (a, 0) and directrix with x = —a
Wegeta =6
Put value of a in equation y? = 4ax
We get y? = 4(6x) = y? = 24x ans.
Q.9) Find the equation of parabola with vertex (0,0) and passing through (5,2) and symmetric w.r.t
y-axis.

Sol.9) | Since parabola is symmetric w.r.t y-axis

= it may be either x? = 4ay or x? = —4ay but it passes through the point (5,2) which is in
first quadrant

. parabola must be of the form x? = 4ay

Now, (5,2) lies on it

~ 25 =4a(2)
=25 =8a

25
S>a==

8 25
. 2 o
2t =3(2)y

2 25
=>x"=—y ans.

Q.10) | Find vertex, foci, e, LR, Major axis and Minor axis 36x? + 4y? = 144,

Sol.10) | We have, 36x2 + 4y? = 144
36

Comparin 'thx—2+y—2 =1
p g Wi a2 b2 -

a=2andb = 6hereb > a (2" ellipse)

Ve = az _ _& — _1_ [8_22
I)e_\/l_ﬁ_\/l 36_\/1 9 49 3
ii) Vertices (0, £be) = (0, 1+6)

iii) Foci = (0, +he) = (0, +4v?2)

2
v IR=2- =22 =2

b 6 3
v) Major axis = 2b = 12
vi) Minor axis = 2a = 4 ans.

> | SHIFTING HYPERBOLA

Q.11) Find centre, €, foci, vertices, LR, directrix, length of the axis (transverse & conjugate axis) of the
hyperbola 9x2 — 16y% — 18x + 32y — 151 = 0.

Sol.11) | We have, 9x2 — 16y% — 18x + 32y — 151 =0

= 9x% — 18x — 16y% + 32y — 151 = 0

=9(x? —2x) —16(y? —2y) —151 =0
59[(x—1)2—1]-16[(y — )2 —1] =151 =0
=9(x—1)2—9—16(y — 1)2 + 16 — 151 = 0
=9(x — 1)% — 16(y — 1)? = 144
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16 9
letx—1=Xandy—-1=Y
~x=X+1landy=Y +1
. X2 y2
-~ equation becomes i 1
Clearly this is 1% (transverse hyperbola) witha = 4and b = 3

i) trictye = |1-2= [1—-2
1) eccentriCity e = 2o 16

25 _ 5

10 4
ii) centre with respect to new axis = (0,0)
centre with respect to old axis (0 + 1,0 + 1) = (1,1)
iii) vertices with respect to new axis = (+a, 0) = (+4,0)
vertices with respecttoold axis= (4 + 1,0+ 1)and (—4 + 1,0 + 1)
=(51)and (-3 +1)
iv) foci with respect to new axis (+ae,,0) = (+5,0)
foci with respecttoold axis=(5+ 1,0+ 1)and (=5+ 1,0 + 1)

= (6,1) and (—4,1
2b? 9 9
WR="-=2(3) =2 )
vi) directrix with respect to new axis X = + 2

SX=1=
Directrix with respect toold axis x = X + 1
=>x=?+1andx=_Tw+1
21 -11
Sx== and x = -
vii) length of transverse axis 2a = 8
viii) length of conjugate axis 2b = 6.
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