Chapter 11
(CONIC SECTIONS)

11.1 Overview

11.1.1 Sectionsof acone Let | beafixed vertical line and mbe another lineintersecting
it at afixed point V and inclined to it at an angle o (Fig. 11.1).
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Fig. 11.1
Suppose we rotate the line m around the line | in such away that the anglec. remains

constant. Then the surface generated is a double-napped right circular hollow cone
herein after referred as cone and extending indefinitely in both directions (Fig. 11.2).
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Thepoint V iscalled the vertex; theline | istheaxis of the cone. Therotating linemis
called a generator of the cone. The vertex separates the cone into two parts called
nappes.

If we take the intersection of a plane with a cone, the section so obtained is called a
conic section. Thus, conic sections are the curves obtained by intersecting a right
circular cone by a plane.

We obtain different kinds of conic sections depending on the position of theintersecting
plane with respect to the cone and the angle made by it with the vertical axis of the
cone. Let B be the angle made by the intersecting plane with the vertical axis of the
cone(Fig.11.3).

The intersection of the plane with the cone can take place either at the vertex of the
cone or at any other part of the nappe either below or above the vertex.

When the plane cuts the nappe (other than the vertex) of the cone, we have the
following situations:

(@) When 3 =90°, thesectionisacircle.
(b) When o < < 90° the section isan ellipse.
(c) When B = «; the section is aparabola.
(In each of the above three situations, the plane cuts entirely across one nappe
of the cone).
(d) When 0 < B < «a; the plane cuts through both the nappes and the curves of
intersection is a hyperbola.
Indeed these curves areimportant tools for present day exploration of outer space and
also for research into the behaviour of atomic particles.
Wetake conic sectionsas plane curves. For thispurpose, itis convenient to use equival ent
definition that refer only to the planein which the curvelies, and refer to special points
and linesinthisplane called foci and directrices. According to thisapproach, parabola,
ellipse and hyperbolaare defined in terms of afixed point (called focus) and fixed line
(called directrix) inthe plane.
If Sisthe focus and | isthe directrix, then the set of all points in the plane whose
distance from S bears a constant ratio e called eccentricity to their distancefrom| isa
conic section.

As special case of ellipse, we obtain circle for which e = 0 and hence we study it
differently.
11.1.2 Circle Acircleisthe set of al pointsin a plane which are at afixed distance

from afixed point in the plane. Thefixed point is called the centre of the circle and the
distance from centre to any point on the circleis called the radius of the circle.
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The equation of a circle with radius r having Y
centre (h, k) isgiven by (x —h)?2 + (y — k> =r?
The general equation of the circle is given by
X2+ y2+ 20x + 2fy + ¢ =0, where g, fand c are
constants.

(@) The centre of thiscircleis(—g, —f)

(b) Theradiusof thecircleisy/g? + 2 —c

P (x,y)

Thegenera equation of thecircle passing through )
the originisgiven by x2 + y2 + 2gx + 2fy = 0.

Fig. 11.4

> X

General equation of second degreei.e., ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represent
acircleif (i) the coefficient of x? equalsthe coefficient of y? i.e., a=b = 0 and (ii) the

coefficient of xy is zero, i.e.,h = 0.

The parametric equations of the circle X2 + y2=r2are given by x =r cosb,y =r sind
where6 isthe parameter and the parametric equations of the circle (x — h)2 + (y —k)2 = r2

aregiven by
X—h=rcosb,y—k=r sino
or X= h+rcosd,y=k+rsno.
Y
A
P(x,y)
T 0 R
0 >X
Fig. 11.5

Note: Thegeneral equation of thecircleinvolvesthree
constants which impliesthat at least three conditions are
required to determine acircle uniquely.

11.1.3 Parabola

A parabolaisthe set of points P whose distances from a
fixed point Fintheplaneare equal totheir distancesfrom
afixedlinel intheplane. Thefixed point Fiscalled focus
and the fixed line | the directrix of the parabola.

Fig. 11.6
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Standard equations of parabola
The four possible forms of parabolaare shown below in Fig. 11.7 (a) to (d)
The latus rectum of a parabola is a line segment perpendicular to the axis of the
parabola, through the focus and whose end pointslie on the parabola (Fig. 11.7).
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Main facts about the parabola

Forms of Parabolas y’=dax | y*=-4ax | x*=4day | x*=-4day
AXis y=0 y=0 x=0 x=0
Directix =—a X=a =—a y=a
Ver tex (0,0 (0,0) (0,0) (0,0)
Focus (a0 (a0 [(OFE)) (0, -a)
Length of latus da 4da 4da 4da
rectum

Equations of latus X=a X=-a y=a y=-a
rectum
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Focal distance of a point

Let the equation of the parabola be y* = 4ax and P(x, y) be a point on it. Then the
distance of P from the focus (a, 0) is called the focal distance of the point, i.e.,

= oty
J(x—a)’ + 4ax
J(x+a)?

= |x+al
11.1.4 Ellipse An €llipseisthe set of pointsin a plane, the sum of whose distances
from two fixed pointsis constant. Alternatively, an ellipseisthe set of al pointsin the
plane whose distances from afixed point in the plane bears a constant ratio, less than,
totheir distancefrom afixed linein the plane. Thefixed point iscalled focus, thefixed
line adirectrix and the constant ratio (€) the centricity of the ellipse.

We have two standard forms of the ellipse, i.e.,

X2 Y XDy
(@) ?4-?:1 and (i) F-i-?:l,
Inboth casesa>b and b? =a%(1-€), e< 1.
In (i) major axisisalong x-axisand minor along y-axisand in (ii) major axisisalongy-
axisand minor along x-axis as shownin Fig. 11.8 (a) and (b) respectively.

Main facts about the Ellipse

Y X
N
Cl Py ‘&
A B N (0,ae)P
F,(-ae,0)0| F,(ae, 0)
Z N
> M) (S w0
T od
R &
a b
a
® (0,-a)
4
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? + ? =1
(b)

Fig. 11.8
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. Xy X ¥
Forms of the ellipse ?+F=1 F+?=1
a>b a>b
Equation of major axis y=0 x=0
Length of major axis 2a 2a
Equation of Minor axis x=0 y=0
Length of Minor axis 2b 2b
Directrices X== a y== a
e e
Equation of latus rectum X=*ae y=+tae
2 2b2
Length of latus rectum — —
a a
Centre (0,0 (0,0

Focal Distance

X
Thefocal distance of apoint (x, y) on the ellipse ? + F =1lis

a —e| x| from the nearer focus
a +e | x| from the farther focus

Sum of thefocal distances of any point on an ellipseis constant and equal to thelength
of the major axis.

11.1.5 Hyperbola A hyperbola is the set of all pointsin a plane, the difference of
whose distances from two fixed pointsis constant. Alternatively, ahyperbolaisthe set
of al pointsin aplane whose distances from afixed point in the plane bears a constant
ratio, greater than 1, to their distances from afixed linein the plane. Thefixed pointis
called afocus, thefixed lineadirectrix and the constant ratio denoted by e, the ecentricity
of the hyperbola.

We have two standard forms of the hyperbola, i.e.,
Xy

(i) ?—b—=1 and iy S-—=1
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Hereb? =& (¢ —1),e> 1.
In (i) transverse axisis along x-axis and conjugate axis along y-axiswhere asin (ii)
transverse axisis along y-axis and conjugate axis along x-axis.
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N
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\ 1 / (0, a)
’ O X/L \X
X < ° o ~ ~ I
(—aex0))(—a,0) | (@,0)\ (ae,0)° ~ 0
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o
N
Y
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N
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(@) XYy (b)
2 2 ’
a b g @
Far
Fig. 11.9
Main facts about the Hyperbola
2 2
x>y Yy X
Forms of the hyperbola S -==1 S -—==1
yp 2 b 22 b2
Equation of transverse axis y=0 x=0
Equation of conjugate axis x=0 y=
Length of transverse axis 2a 2a
Foci (£ ae 0) (O, + ae)
Equation of latus rectum X=+ae y=+tae
2b? 2h?
Length of latus rectum — —
a a
Centre (0,0 (0,0
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Focal distance

2 2
X
The focal distance of any point (x, y) on the hyperbola e —% =lis
e | x | —a from the nearer focus
e | x| + a from the farther focus

Differences of thefocal distances of any point on a hyperbolais constant and equal to
the length of the transverse axis.

Parametric equation of conics

Conics Parametric equations
(i) Parabola: y? = 4ax X=at’, y=2at; —o < t<oo
X2y
(ii) EIIipse:?+F=l x=acosh,y=bsnb; 0<0<2n
x? Y

(i) Hyperbola: ?—F= X = asech, y = btan6, where

—£<6<£; £<6<ﬁ
2 2 2 2

11.2 Solved Examples

Short Answer Type

Example 1 Find the centre and radius of the circle x> + y>—2x + 4y = 8

Solution we write the given equation in the form (x> — 2x) + (y* + 4y) =8

Now, completing the squares, we get

(R=2x+1)+(y?+4y+4)=8+1+4

(x=1p+(y+2p=13

Comparing it with the standard form of the equation of the circle, we see that the
centre of the circleis (1, —2) and radiusis /3.

Example 2 If the equation of the parabolais x* = — 8y, find coordinates of the focus,
the equation of the directrix and length of latus rectum.

Solution The given equation is of the form x? = — 4ay where a is positive.
Therefore, thefocusison y-axisin the negative direction and parabolaopens downwards.
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Comparing the given equation with standard form, we get a = 2.

Therefore, the coordinates of the focus are (0, —2) and the the equation of directrix is
y = 2 and the length of the latusrectumis4a, i.e., 8.

Example 3 Given the ellipse with equation 9x2 + 25y2 = 225, find the major and minor
axes, eccentricity, foci and vertices.

Solution We put the equation in standard form by dividing by 225 and get

2
X_+ﬁ :1
25 9

4
Thisshowsthata=5andb=3. Hence9=25(1-¢°),s0 e= E . Since the denominator

of x2islarger, the mgjor axisisalongx-axis, minor axisalong y-axis, foci are (4, 0) and
(=4, 0) and vertices are (5, 0) and (-5, 0).

36
Example 4 Find the equation of the ellipse with foci at (+ 5, 0) and x = 5 as one of

the directrices.

olu

a 36
Solution We haveae =5, s 5 which give & = 36 or a = 6. Therefore, e =

25 X2 y?
Nowb=avl-€ =6 1—§ = 11. Thus, the equation of theellipseis £+ %= 1.

Example5 For the hyperbola 9x* — 16y? = 144, find the vertices, foci and eccentricity.

X2 2

Solution The equation of the hyperbola can be written as T 9 =1, s0a=4,b=3

9 25 5
and9=16 (¢—1), sothat €= I +1:E , which givese = Z.Verticesare(ia, 0)=

(x4,0)andfoci are (x ae 0) = (= 5, 0).

5
Example 6 Find the equation of the hyperbola with vertices at (0, £ 6) and e= 5 .

Finditsfoci.
Solution Sincetheverticesare onthe y-axes (with origin at the mid-point), the equation

2

X
isof theform =5 ——=1.
a’? b?
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25
Asverticesare (0, + 6),a=6,b*=a?(e#—1) = 36 [3— ) =64, 5o the required

y2

X2
equation of the hyperbolais % a= 1 and thefoci are (0, + ae) = (0, * 10).
Long Answer Type

Example 7 Find the equation of the circle which passes through the points (20, 3),
(29, 8) and (2, —-9). Find its centre and radius.

Solution By substitution of coordinatesin the general equation of the circle given by
X2+ y?+ 2gx + 2fy + ¢ = 0, we have
40g + 6f + c= —409
38g+16f+c= —425
4g-18f+c= -85
From these three equations, we get
=-7,f=-3andc=-111
Hence, the equation of the circleis
¥ +y*—14x—-6y—-111= 0
or Xx=72+{y—-32= 13
Therefore, the centre of the circleis (7, 3) and radiusis 13.

Example 8 An equilatera triangle is inscribed in the parabola y* = 4ax whose one
vertex is at the vertex of the parabola. Find the length of the side of the triangle.

Solution As shown in the figure APQ denotes the equilateral triangle with its equal
sides of length | (say).

Here AP= | soAR =1 cos30° s
_ B
2
30° R
. | A
Also, PR = Ism30°:E.
Thus [@ , I_j arethe coordinates of the point Plying onthe
22 )N

parabola y* = 4ax. Fig. 11.10
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Therefore, Z = —] =1=8 aJ§.

. . (I\f

Thus, 8 a\/§ istherequired length of the side of theequilateral triangleinscribedin
the parabola y? = 4ax.

Example 9 Find the equation of the ellipse which passes through the point (-3, 1) and

has eccentricity % , With x-axis asits mgjor axis and centre at the origin.

X2 2
Solution Let ?+ X? =1 pethe equation of the elipse passing through the point (-3, 1).

Therefore, we have % +i =1.
a® b
or M+ a&= azh?
or 9?(a®-e)+at= &@a&(1-¢€) (Usngb?’=a’(1-¢)
. 32
or a= 3
gain = @ (1-¢)=7 -
Hence, the required equation of the ellipseis
Xy
3 5
or 3x2+5y2 = 32

Example 10 Find the equation of the hyperbolawhose vertices are (+ 6, 0) and one of
the directricesisx = 4.

Solution As the vertices are on the x-axis and their middle point is the origin, the

X2

equation is of the type a——§=1.

a
Here b’ = & (¢ — 1), vertices are (+ a, 0) and directrices are given by x = + o
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2

a
Thus a=6, = =4and 0 ezg which gives k2 = 36 (4—1 = 45

2 2

Consequently, the required equation of the hyperbolais % - % =1

Objective Type Questions
Each of the examples from 11 to 16, has four possible options, out of which oneis
correct. Choose the correct answer from the given four options (M.C.Q.)

Example 11 The equation of the circlein thefirst quadrant touching each coordinate
axis at adistance of one unit fromtheoriginis:
(A) X+y?—2x—-2y+1=0 (B) x*+y*—2x-2y—-1=0
(C) x+y2-X-2y=0 (C) xe+y2—2x+2y—-1=0
Solution The correct choice is (A), since the equation can be written as (x — 1)2 +
(y—1)2= 1 which represents a circle touching both the axes with its centre (1, 1) and
radius one unit.

Example 12 The equation of the circle having centre (1, —2) and passing through the
point of intersection of thelines 3x +y = 14 and 2x + 5y = 18is
(A) x2+y2—2X%+4y—-20=0 (B) x2+y2—2x—-4y—20=0
(©) x*+y*+2x—4y-20=0 (D) x*+y*+2X+4y—20=0
Solution The correct optionis (A). The point of intersection of 3x + y—14 =0 and 2x
+by—18=0aex=4,y=2,i.e, thepoint (4, 2)

Therefore, theradiusis= ~/9 +16 =5 and hence the equation of thecircleisgiven by
(-1 +(y+2f = 25
or X +y?—-2x+4y—-20= 0.
Example 13 The area of the triangle formed by the lines joining the vertex of the
parabolax2 = 12y to the ends of itslatus rectum is
(A) 12sg. units 1
. \Q ,3) /
(B) 16. un!ts C6.3) 3 P(s.3)
(©) 18sg. units
(D) 24sg.units
Solution The correct optionis (C). From the

figure, OPQ represent thetrianglewhose area 0
isto be determined. The area of the triangle

1 1 .
= EprOFzz(]_zx?,):]_g Fig. 1.11
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Example 14 The equations of the linesjoining the vertex of the parabolay? = 6x to the
points on it which have abscissa 24 are

(A) yx2=0
(B) 2y+x=0
(C) xx2=0
(D) 2zy=0
Solution (B) is the correct choice. Let P and Q be
points on the parabolay? = 6x and OR, OQ bethelines 1

joining the vertex O to the points P and Q whose
abscissa are 24.

Thus y?= 6x24=144
or y= +12. o

Therefore the coordinates of the points P and Q are
(24, 12) and (24, —12) respectively. Hencethe lines are

p /(24

y= i%x:Zyzix. Q (24,-y)

Fig. 11.12

Example 15 The equation of the ellipse whose centreis at the origin and the x-axis,
the mgjor axis, which passes through the points (-3, 1) and (2, —2) is
(A) 5@ +3y 32 (B) 3 +52=32
(C) 5 -3?=32 (D) 3 +572+32=0
X2
Solution (B) is the correct choice. Let pes + e =1 be the equation of the ellipse.

Then according to the given conditions, we have

i‘f—i_l d i_{.i—l

a’> b? an a? b?> 4
e 2 32
which gives =3 and b= X

Hence, required equation of ellipseis 3x? + 5y = 32.

Example 16 The length of the transverse axis along x-axis with centre at origin of a
hyperbolais 7 and it passes through the point (5, —2). The equation of the hyperbolais
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(A) ixz_% =1 (B) 4_9)(2_2 =1
49 51 4 1%

O X y-1 D f th

© 29 1% (D) none of these

2

X
Solution (C) is the correct choice. Let 2z § =1 represent the hyperbola. Then

according to the given condition, the length of transverse axis, i.e., 2a= 7= a= g .

Also, the point (5, —2) lies on the hyperbola, so, we have

4 4
—(25)—— — ; i
49( ) b2 1 whichgives

196
b2 = TR Hence, the equation of the hyperbolais

State whether the statements in Examples 17 and 18 are correct or not. Justify.

Example 17 Circle on which the coordinates of any point are (2 + 4 co®, -1 +
4 5inB) where 0 is parameter is given by (x —2)? + (y + 1) = 16.

Solution True. From given conditions, we have
X=2+4coHh= (X—2)=4cosb vy

and y=-1+4snd=y+1=4sno.
Squaring B

and adding, we get (x—2)2+ (y + 1)2 = 16.

S
7

Example 18 A bar of given length moveswith its ONP (%, )
extremitiesontwo fixed straight linesat right angles. X

Any point of the bar describes an ellipse. y

Solution True. Let P (X, y) be any point on the bar 0 R
such that PA = a and PB = b, clearly from the O L A >X

Fig. 11.13. Fig. 11.13
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x= OL =bcosH and
y= PL =asino
: y
These give F -
Fill inthe blanksin Examples 19to 23.

= 1, whichisanéllipse.

Example 19 The equation of the circle which passes through the point (4, 5) and
has its centre at (2, 2) is .

Solution Asthe circleis passing through the point (4, 5) and its centreis (2, 2) soits

radius is [(4-2)?%+(5-2)2 =i3. Therefore the required answer is
(Xx—2)2+ (y—2)2=13.

Example 20 A circle hasradius 3 units and its centre lieson theline y = x — 1. If it
passes through the point (7, 3), its equation is

Solution Let (h, k) be the centre of the circle. Then k=h-1. Therefore the equation
of thecircleisgivenby (x—h)2+[y—(h—-1)]2= . (D)

Given that the circle passes through the point (7, 3) and hence we get
(7-h?+@B-(h-1)*= 9
or (7-h@+(@4-hy=
or K -11h+28= 0
which gives(h—7) (h—4)= 0 =h=40rh=7
Therefore, the required equations of the circlesare ¥ + y>—8x—6y + 16 =0
or X+ Yy —14x—12y + 76 = 0
Example 21 If thelatusrectum of an ellipse with axisalong x-axisand centreat origin
is 10, distance between foci = length of minor axis, then the equation of the ellipseis

2

Solution Given that Q:m and2ae =2b= b =ae
a

Again, we know that
b?= & (1-¢€9)

1 .
2o = & = b=
or =e VA (using b = ae)
Thus a= b2
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Agan — = 10

o
1

542. Thuswegeta=10
Therefore, the required equation of the ellipseis

or

2 2
XY
100 50
Example 22 The equation of the parabola whose focus is the point (2, 3) and
directrix isthe line x —4y + 3=0is .

Solution Using the definition of parabola, we have

X—4y+3

J17

J(x=2)% +(y—3)?

Squaring, we get
17 @+ y2—4x —6y+ 13) = X2+ 16y2 + 9 — 8xy — 24y + 6X
or 16 +y*+8xy—74x— 78y +212= 0

2
Example 23 The eccentricity of the hyperbola ? = F =1 which passes through

the points (3, 0) and (342, 2) is

X2 2
Solution Giventhat the hyperbola ? —% =1 jspassing through the points (3, 0) and
(342,2), soweget a2=9and b2 = 4.
Again, we know that b? = & (€ — 1). This gives

4= 9(e-1)
13
or €= —
9
or e= E
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11.3 EXERCISE

Short Answer Type

1.

10.

11.

12.

13.

Find the equation of the circle which touches the both axes in first quadrant and
whose radiusis a

2at a(l-t
Show that the point (x, y) given by x = T and y=ﬁ liesonacircle

for al real values of t such that —1 < t < 1 where aisany given real numbers.

If acircle passesthrough the point (0, 0) (a, 0), (0O, b) then find the coordinates of
its centre.

Find the equation of the circle which touches x-axis and whaose centreis (1, 2).

If thelines3x—4y + 4=0and 6x—8y —7 = 0 aretangentsto acircle, then find
the radius of the circle.

[Hint: Distance between given parallel lines gives the diameter of the circle.]

Find the equation of acircle which touches both the axesand theline 3x—4y +8=0
and liesin the third quadrant.

[Hint: Let a be the radius of the circle, then (— a, — a) will be centre and
perpendicular distance from the centre to the given line gives the radius of the
circle]

If one end of adiameter of thecirclex?2+y —4x—6y+11=0is(3, 4), thenfind
the coordinate of the other end of the diameter.

Find the equation of the circle having (1, —2) asits centre and passing through
X+y=14,2x+5y=18

If theliney = /3 x +k touches the circle x2 + y? = 16, then find the value of k.

[Hint: Equate perpendicular distance from the centre of the circleto itsradius).
Find the equation of acircle concentric with thecirclex2+y —6x+ 12y +15=0
and has double of its area.

[Hint: concentric circles have the same centre.]

If the latus rectum of an ellipse is equal to half of minor axis, then find its
eccentricity.

Given the ellipse with equation 9x2 + 25\2 = 225, find the eccentricity and foci.

5
If the eccentricity of an ellipseis 3 and the distance between itsfoci is 10, then

find latus rectum of the ellipse.



14.

15.

16.
17.

18.

19.

20.

21.

22.
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2
Find the equation of ellipse whose eccentricity is 3 latus rectum is 5 and the

centreis (0, 0).
2 2

X
Find the distance between the directrices of the ellipse % + y% =1

Find the coordinates of apoint on the parabolay? = 8x whose focal distanceis4.
Find the length of the line-segment joining the vertex of the parabola y? = 4ax
and a point on the parabola where the line-segment makes an angle 6 to the x-
axis.

If the points (0, 4) and (0, 2) are respectively the vertex and focus of a parabola,
then find the equation of the parabola.

If theliney = mx + 1 istangent to the parabolay? = 4x then find the value of m.
[Hint: Solving the equation of line and parabol a, we obtain aquadratic equation
and then apply the tangency condition giving the value of m).

If the distance between the foci of a hyperbolais 16 and its eccentricity is /2 ,
then obtain the equation of the hyperbola.

Find the eccentricity of the hyperbola 9y? — 4x* = 36.

3
Find the equation of the hyperbola with eccentricity > andfoci at (= 2, 0).

Long Answer Type

23.

24.

25.

26.

27.

28.

If thelines 2x — 3y = 5 and 3x —4y = 7 are the diameters of acircle of area 154
sguare units, then obtain the equation of the circle.

Find the equation of the circle which passes through the points (2, 3) and (4, 5)
and the centre lies on the straight liney — 4x + 3= 0.

Find the equation of acircle whose centreis (3, —1) and which cuts off a chord
of length 6 units on theline 2x—5y+ 18 =0.

[Hint: To determine the radius of the circle, find the perpendicular distance
from the centre to the given line]

Find the equation of acircle of radius 5 which istouching another circle

X2+ y2—2x—4y—-20=0at (5, 5).

Find the equation of acircle passing through the point (7, 3) having radius 3 units
and whose centre lieson theliney= x— 1.

Find the equation of each of the following parabolas

(a) Directrix x =0, focus at (6, 0) (b) Vertex at (0, 4), focus at (0, 2)
(c) Focusat (-1, -2), directrixx—2y +3=0
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29.

30.

31.

32.

EXEMPLAR PROBLEMS — MATHEMATICS

Find the equation of the set of al points the sum of whose distances from the
points (3, 0) and (9, 0) is12.

2
Find the equation of the set of al points whose distance from (0, 4) are 3 of

their distance from theliney = 9.

Show that the set of all points such that the difference of their distancesfrom (4, 0)
and (— 4, 0) isalways equal to 2 represent a hyperbola.

Find the equation of the hyperbolawith

Wl

(@) Vertices(x5,0), foci (=7, 0) (b) Vertices(0,£7),e=

(c) Foci (0, = 410), passing through (2, 3)

Objective Type Questions

State Whether the statementsin each of the Exercisesfrom 33 to 40 are True or False.
Justify

33.
34.

35.

36.
37.

38.

39.

40.

Thelinex + 3y = O isadiameter of thecirclex2 +y2 + 6x+ 2y = 0.

The shortest distance from the point (2, —7) tothe circle x2 +y2 — 14x — 10y— 151 =0
isequal to 5.

[Hint: The shortest distance is equal to the difference of the radius and the
distance between the centre and the given point.]

If thelinelx + my = 1 isatangent to the circle x2 + y2= &, then the point (I, m)
liesonacircle.

[Hint: Usethat distance from the centre of the circleto the given lineisequal to
radius of the circle.]

The point (1, 2) liesinside thecircle ¥ +y?—2x + 6y + 1 = 0.
Thelinelx + my + n= 0 will touch the parabolay? = 4ax if In = an®?.

2 2
If Pisapoint onthedlipse % + yE =1whosefoci areSand S, then PS+ PS' = 8.

2 2

Theline 2x + 3y = 12 touches the ellipse % + y? =2 at thepoint (3, 2).

The locus of the point of intersection of lines /3x—y-44J3k =0 and
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J3Kkx + ky — 4;\/;_3 = 0 for different value of kisahyperbolawhose eccentricity
is2.
[Hint:Eliminate k between the given equations]

Fill inthe Blank in Exercisesfrom 41 to 46.

41.

42.

43.

44.

45.

46.

The equation of the circle having centre at (3, — 4) and touching the line
5x+ 12y —12=01s
[Hint: To determine radius find the perpendl cular distance from the centre of
thecircletotheline]

The equation of the circle circumscribing the triangle whose sides are the lines
y=Xx+2,3y=4x, 2y = Xis
Anéllipseisdescribed by using an endlessstrmgwhlch is passed over two pins.
If the axes are 6 cm and 4 cm, the length of the string and distance between the
pins are

Theequation of theelllpse havingfoci (0, 1), (0, —1) and minor axisof length 1is

The equation of the parabola having focus at (-1, —2) and the directrix
Xx—2y+3=0is .

5
The eguation of the hyperbola with vertices at (0, + 6) and eccentricity 3 is

and its foci are

Choose the correct answer out of the given four options (M.C.Q.) in Exercises 47 to 59.

47.

48.

49.

The area of the circle centred at (1, 2) and passing through (4, 6) is

(A) 5m (B) 10n (C) 25n (D) none of these
Equation of a circle which passes through (3, 6) and touches the axesis

(A) X¥*+y*+6x+6y+3=0 (B) * +y*—6x—6y—9=0

(C) x¥*+y*—6x—6y+9=0 (D) none of these

Equation of the circle with centre on the y-axis and passing through the origin
and the point (2, 3) is

(A) x2+y+13y=0 (B) 3x2+3y2+13x+3=0

(C) 6X¥ +6y*—13x=0 (D) X¥*+y*+13x+3=0
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50.

51.

52.

53.

54.

55.

56.

EXEMPLAR PROBLEMS — MATHEMATICS

The equation of acirclewith origin as centre and passing through the vertices of
an equilateral triangle whose median is of length 3ais

(A) x2+y2=09a2 (B) x2 +y2=16a2
(C) x2+y2=4a2 (D) X2 +y2=@
[Hint: Centroid of the triangle coincides with the centre of the circle and the

2
radius of thecircleis 3 of the length of the median]

If the focus of aparabolais (0, —3) and itsdirectrix isy = 3, then itsequation is
(A) *=-12y (B) x* =12 (C) y*=-12x (D) y*=12x

If the parabolay? = 4ax passesthrough the point (3, 2), then thelength of itslatus
rectumis

2 4 1
() 3 B) 3 © 3 (D) 4

If the vertex of the parabolaisthe point (-3, 0) and the directrix isthelinex + 5=0,
thenitsequationis

(A) y*=8(x+3) (B) x*=8(y+3)
(C) y?»=-8(x+3) (D) y»=8(x+5)
The equation of the ellipse whosefocusis (1, —1), the directrix thelinex—y—3

1
= 0 and eccentricity 2 is

(A) ™+ 2Xy+7y*—10x+10y+7=0

(B) 7 +2Xy+7y*+7=0

(C) 7x2+ Xy + Ty2+10x—10y—7=0

(D) none

The length of the latus rectum of the ellipse 3x° + y? = 12 is

4

(A) 4 (B) 3 €) 8 O) 73
X2

If eisthe eccentricity of the ellipse pes +F =1 (a<b), then

(A) P=a2(1-¢&) (B) & =b*(1-¢)

(C) & =b?(&—1) (D) ? =a? (& - 1)



57.

58.

59.
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The eccentricity of the hyperbolawhose latus rectum is 8 and conjugate axisis
egual to half of the distance between the foci is

(A) % (B) 745 © 725 (D) none of these

The distance between the foci of ahyperbolais 16 and its eccentricity is JE .ts
equationis

2 2
(A) X—y* =32 (B) %—%:1 (C) 2x—3y?=7 (D) none of these

3
Equation of the hyperbolawith eccentricty 5 andfoci at (+2,0) is
X2 y2 2 y2 4 2 y2

4 X X
A) —— L =2B) =—-L1-=— () =-2Z-=1 (D) noneof these
(A) 4 5 9 ®) 9 9 9 © 4 9 ©®)

> ¢ 4~ 4 m——



