MC SIR

LASS : XIIT DPP. NO.- |

Le LY

[Sol.

Q.2

[Sol.

Q3

[Sol.

If on a given base, a triangle be described such that the sum of the tangents of the base angles is a
constant, then the locus of the vertex is :

(A)acircle (B*) a parabola (C) anellipse (D) a hyperbola
tanA=E; tan B= 1+h .
tan A +tan B ="C' (a constant)
k k k(a+h)+k(a—h)
+ =C =C
a-h a+h - a’—h?
- B(-a,0) . 0(0,0) A(a,0)
a?—h?= E'k = locusof(h, k) will be
2a
x?=a’— <7 =  Aparabola Ans.]

The locus of the point of trisection of all the double ordinates of the parabola y>= /x is a parabola whose
latus rectum is

ol 2 o .
( )9 (B) 9 ©) 9 ( )36
Let y?=4ax; 4a=1 (at? 2at)
A(at?, 2at) A
hence h=at? P(hk)

3k = 2at

Q

o> = 4a> -

2 ﬁx 2 LX A

Y= = yEgr= A)]

Let a variable circle is drawn so that it always touches a fixed line and also a given circle, the line not
passing through the centre of the circle. The locus of the centre of the variable circle, is
(A*)aparabola (B)acircle

(C)ancellipse (D) ahyperbola

Fixed
Cy B

given line N\ /o
G

Case-I: PS=R+1,=PM zlia;zilzble
locus of P is a parabola ﬁ
Case-Il: R—r, =PM

locus of P is a parabola. |
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Q.4  The vertex A of the parabola y?> =4ax is joined to any point P on it and PQ is drawn at right angles to AP
to meet the axis in Q. Projection of PQ on the axis is equal to
(A) twice the latus rectum (B*) the latus rectum
(C) half'the latus rectum (D) one fourth of the latus rectum

[Sol.  A(0,0), P(at?, 2at), Q(x,0)

Slope of AP x slope of PQ =—1 P
2at  —2at Q
— =-1 <
at’  x,—at’ AN M
(x, — at?)(at?) = 4a’t?
x=4a+at?=AQ

projection QM = AQ — AM =4a = Latus rectum Ans.]

Q.5  Twounequal parabolas have the same common axis which is the x-axis and have the same vertex which
is the origin with their concavities in opposite direction. If a variable line parallel to the common axis meet
the parabolas in P and P' the locus of the middle point of PP' is
(A*)aparabola (B)acircle (C)anellipse (D) ahyperbola

[Sol. P(at,?, 2at,)

P'(— bt,?, - 2bt,) y2=4bx(b>0)
Slope of PP'=0 p| p_—y=4ax(a>0)
at, +bt, =0 ..(1)
at? —bt2 /
Mid-point of PP'= | — >3t~ bty | = (h, k)
p ) b
at
2/ at;+ b
_, k_ (al b )_ daty (= 4h
a _at, P a(b-a)t?’ 1™ k(b—a)
::1‘[12 —b(at'j a(b-a)t
k=at, - bt, —at, +at, = 22— 2=y
=at, —bt,=at, +at, = k(b—a) = ~b_a
a
locus of (h, k) is y?= b—a X, aparabola Ans.]

Q.6  The straight line y = m(x —a) will meet the parabola y*> = 4ax in two distinct real points if
(AymeR B)m e [-1,1]

(CO)m e (-, 1JU[1,©)R (D*)m € R— {0}

[Sol. y=m(x—a)passesthrough the focus (a, 0) of the parabola. Thus for this to be focal chord
m e R—{0} Ans.]
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Q.7  All points on the curve y2 = 4a(x +asin EJ at which the tangent is parallel to x-axis lie on
a
(A)acircle (B*) a parabola (C)anellipse (D)aline
[Sol. y*= 4a(x +asin EJ
a
dy 1 XJ
- = I+a-—cos—
2y dx 4a[ a a
tangent is parallel to x-axis.
dy X
— = . COS— = _
dx 0, o . 1
sinE = iwfl—cos23 =0
2 a
. X
y>=4a (X +asin ;J =4dax = aparabola Ans.]
Q.8  Locus oftrisection point of any arbitrary double ordinate of the parabola x> = 4by, is
(A) 9x%=by (B) 3x%=2by (C*) 9x> = 4by (D) 9x2 =2by
[Sol. Let A=(2bt, bt?), B = (—2bt, bt?) be the extremities on the double ordinate AB.
If C(h, k) be it's trisection point, then
3h = 4bt — 2bt, 3k = 2bt> + bt?
ELU k_oh
= 26" b b 4
Thus locus of C is 9x*>=4by Ans.]
Q.9  The equation of the circle drawn with the focus of the parabola (x — 1)?> — 8y = 0 as its centre and
touching the parabola at its vertex is :
(A)xX>+y?=4y=0 B)x?>+y?—4y+1=0 Y
(O x> +y?=2x-4y=0 D*) x> +y>-2x-4y+1=0
[Hint: Put X>=8Y;whenx—1=Xandy=Y
= X-02+(Y-22=4 = x-1)2+(y-27%=4 = (D)] H X
Q.10 The length of the latus rectum of the parabola, y> — 6y + 5x =0 is
(A1 (B)3 (C*5 (D)7
[Sol. y>=—-6y+5x=0
9
= (y-3)=9-5x=-5 X—g = (C) Ans.]
Q.11  Which one of the following equations represented parametrically, represents equation to a parabolic
profile?
t
(A)x=3cost;y=4sint (B*)X2—2=—2cost;y=400525
t t
(C)x/;=tant; y =sect (D) x =4/1 — sint ;y=sin§ +cos§
MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [3]



[Sol.

Q.12

[Sol.

Q.13

[Sol.

Q.14

[Hint:

2 2
(A) (%) + (%J =cos’t+sint=1=An ellipse

t
B) X2—2:—2COSt:—2(2CO52§_1j = A parabola

©)  Jx=tanx- \/§=sect (x20,y20)
sec’t — tan’t = 1 =  y—-x=1 = aline tangent

2
.t t
(D) x2=1—sint=2—(1+Sint):2—(Sm5+°055j =2-y? = acircle]

The length of the intercept on y —axis cut off by the parabola, y> — 5y =3x — 6 is
(A*)1 (B)2 ()3 D)5
y?—5y=3x-6
for point of intersection with y-axis, i.e. x=0
=  y-5y+6=0

y=2,3

A0, yy), B(O,y,)

AB=|y,-y;|=]3-2|=1 Ans.]

A variable circle is described to pass through (1, 0) and touch the line y = x. The locus of the centre of
the circle is a parabola, whose length of latus rectum, is

1
(A)2 (B*) V2 © 5 D)1
CF =CN P locus of C is a parbola with focus at (1, 0) and directrix y = x N
= length of latus rectum = 2(distance from focus to directrix) C(hK)

1 (LOFN_S(a,0)
= 2[%} = 2 Ans.] /l

Angle between the parabolas y> = 4b (x —2a +b) and x> + 4a (y —2b—a) =0
at the common end of their latus rectum, is

(A)tan"'(1) (B*) cot™!1 + cot™! % + cot™! %
(C)tan”! ({/3) (D) tan"!(2) + tan~'(3)
y>=4b(x—(2a—b)) or y>=4bX where x—(2a-b)=X

x2+4a(y—(a+2b)) or x?=—4aY where y—(a+2b)=Y

for y?=4bX, extremities of latus rectum (b, 2b) and (b, — 2b) w.r.t. X Y axis
i.e. (2a,2b) and (2a, — 2b) w.r.t. Xy axis

for x*> = —4aY, extremities of latus rectum (2a, —a) and (—2a, —a) w.r.t. XY axis
i.e. (2a,2b) and (2a, 2b)

Hence the common end of latus rectum (2a, 2b)

2b
now for 1% parabola 2yd—y =4b = &y =" =1 at(2a,2b)
dx dx Y ’
d d X
also for 2" parabola  2x = — 4.51—y or X2 1 at (2a, 2b)

dx dx 2a
Hence parabolas intersect orthogonally at (2a, 2b) = (B)]



Q.15

[Sol.

Q.16

[Sol.

Q.17

[Sol.

Q.18

[Sol.

A point P on a parabola y?> =4x, the foot of the perpendicular from it upon the directrix, and the focus are
the vertices of an equilateral triangle, find the area of the equilateral triangle. [Ans. 44/3 |
PM =1 +t? (t, 21)
PS=1+1t2 M P(2, 20)
MS =1+t
=  22+42=(1+13)? | S(1,0)
PM=1+t =4
D
3
Area of APMS = %(42) = 4./3 Ans.]
Giveny = ax? + bx + c represents a parabola. Find its vertex, focus, latus rectum and the directrix
-b 4ac—b? -b i+ 4ac—-b%) 1 dac—b2 1
lADS- | 50" 40 || 22 "4a 4a 2 T 4 _E]
y=ax>+bx+c
(X +£j2 1 4ac—b?
= 2a a Y 4a
-b 4ac—b? _—bi+ 4ac —b?
vertex: | 5T 40 ; focus : 22 4a 4a
1 dac—b%> 1
Latus rectum : — and directrix : y= 2 -——1]
a 4a 4a
Prove that the locus of the middle points of all chords of the parabola y> = 4ax passing through the vetex
is the parabola y? = 2ax.
P(at?, 2at) P
Mid-point of AP
M
a 2 (A
M(Et ,atj =M(h, k)
k? = a’’ = 2ah
y?>=2ax Ans.]
Prove that the equation to the parabola, whose vertex and focus are on the axis of x at distances a and

a' from the origin respectively, is y> = 4(a' —a)(x — a)

(a,0)
Case-I: oS /A

equation of parabola : y?=—4(a—a')(x —a) = 4(a' — a)(x —a) Hence proved.

(a',0)
Case-II: O A\' §

equation of parabola : y>=4(a'—a)(x —a) Hence proved. ]

MC Sir
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Q.19

[Sol.

Q.20

[Sol.

Prove that the locus of the centre of a circle, which intercepts a chord of given length 2a on the axis of
x and passes through a given point on the axis of y distant b from the origin, is the curve

x2—2yb+b*=a%
(x—x)?+(y-y)=r

x-axisintercept=2a = 2\/x]2 - (X12 n y|2 2 =2a

r2_y12=a2

y2=1—a
Passes through (0, b)
x2+b-y)=rr = x2+b-2by,+y?-r’=0 = x +b>-2by, —a’=0
Locus of (x,,y,) willbe x> —2by+b>=a’>  Hence proved. ]

Avariable parabola is drawn to pass through A & B, the ends of a diameter of a given circle with centre
at the origin and radius ¢ & to have as directrix a tangent to a concentric circle of radius 'a' (a>c) ; the
axes being AB & a perpendicular diameter, prove that the locus of the focus of the parabola is the

2 2

standard ellipse — + W 1 where b?>=a’?—¢?.
a

(h—c)?> +k?= (c cosd —a)?

(h+¢)*> + k? = (c cosO + a)?

(D)
2)

sub.

4ch=4cacos® = h=acosO

add  2(c?+h?+k?) =2 (c*cos?0 + a?)

B(c,0)

X2+y2=a2

h
6=~ inequation (4
coS , inequa ion (4) (a>¢)

put

2

weget 2+h?2+k*=c?- — +a’
a

¢? a> + h%a? + k?a? = ¢ h? + a*

(a2 — cH)h? + ka2 = a%(a? — c¢?)

MC Sir
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MC SIR

CLASS : X111 DPP. NO.- 2

Q.1

[Sol.

Q.2

[Sol.

T
If a focal chord of y? = 4ax makes an angle o, o0 € (O, Z} with the positive direction of x-axis, then

minimum length of this focal chord is

AN £ /M N (O QL (TN N~
(A)Oa (D) <za (L) oa () INOme

Length of focal chord making an angle o with x-axis is 4a cosec’a.

T

Fora e (0» Z} , it's minimum length = (4a)(2) = 8a units. Ans.]

OA and OB are two mutually perpendicular chords of y? = 4ax, 'O' being the origin. Line AB will always
pass through the point

(A) (2a,0) (B) (6a, 0) (C) (8a,0) (D*) (4a, 0)
Let A= (at,?, 2at,), B=(at,, 2at))

Thus t;t,=-4

Equation of line AB is

y(t, +1,)=2(x +att),
1e. y(t, +1) =2(x—4a)
which clearly passes through a fixed point (4a, 0) Ans. |

Q3, jpara ABCD and EFGC are squares and the curvey = kvx passes through the origin D and the points B

[Sol.

y
and F. The ratio BC S .
A
V541 V3+1
A* B
(an = B) =
X
V5 +1 V3+1 D ¢ G
C D
© > )=
y? =k =  y?’=dax where k*=4a
B=(at?, 2at, ); F= (a2, 2at,)  {t,>0,1,>0}
E A 2at, _t_2
to find BC _ 2at, ~ t,

now DC=BC =  at=2a = =2

2 2 _
also at; —at; = 2at,

2 _

2 —4=2t

2 _

t; —2t,-4=0

2144 +1 2-42
t2=—+6 butt,>0 . t,# 0
2 2

t2=(\/§+1)

t

2 5+1

—:\/_"' Ans. |

t1 2
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Q4, Jpara From an external point P, pair of tangent lines are drawn to the parabola, y = 4x. If 0, & 0, are the

inclinations of these tangents with the axis of x such that, 0, +0,= % ,then the locus of Pis :
(A)x—y+1=0 B)x+y-1=0 (CHx-y—-1=0 D)yx+y+1=0

1
int: =mx+ —
[Hint y =mx

or m?h—-mk+1=0

k 1
m|+m2=E ;m|m2=ﬁ
my+m, 1

. i k
given 61+62:Z = 1—mym, =1 = Hzl_H = y=x-1]

QS5,, jpara Maximum number of common chords of a parabola and a circle can be equal to
(A)2 (B)4 (C*) 6 (D)8
[Sol. Acircleanda i i i

viiviv G

narahola can meet
parabola can meetat m
S.

“C, i.e. 6 Ans.]

s-r
2
Q
2
o=+
=}
3

Q.6 para PN is an ordinate of the parabola y>=4ax. A straight line is drawn parallel to the axis to bisect NP and
meets the curve in Q. NQ meets the tangent at the vertex in apoint T such that AT = kNP, then the value
of k is (where A is the vertex)

(A)3/2 (B*)2/3 (€)1 (D) none
[Sol. Equation of PN : x = at?
y = ¢ bisects PN (at?, 2at)p.

c=at Tho ] e

which cuts the parabola at Q

C2 A N
= c? = 4dax X=—
4a
Qa7 4>
at—0

, 2
Equation of NQ: y—0= a; _at? (x—at?)

—4 )
= —(x—at
y 3t( )

dat
which cuts x =0 at (0, ?j

4at
T= T and NP = 2at

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [8]



Q.7,, jpara Let A and B be two points on a parabola y- = x with vertex V such that VA is perpendicular to VB and

[Hint:

| VA|

0 is the angle between the chord VA and the axis of the parabola. The value of W is
(A)tan 0 (B) tan®0 (C) cot?0 (D*) cot?0

2
tan6 =" ..(1)

1

3 i N, (atl2 ,2at;)
Also t x t, =-1 y2=x

t,t,=—4 WKo

| VA|= Ja’t] +4a’t] = at |t} +4
B

usi tt,=—4
e hb (at3 , 2aty

4a [16 8a 2
[VB|= - [7+4 =t—2\/4+t1
1 1 1

3 2
| VA| ~ at] 4+tl B tf
[VB| ~ 8a4+t> g

Also tan0= %; tl3 = 8 cot’0
| VA
VB~ cot’® Ans. |
Q-85 Minimum distance between the curves y>=x-1andx>=y— 1 isequal to
(a2 22 12 ™2

[Sol.

Both curve are symmstrical about the line y =x. If line AB is the line of shortest distance then at Aand B
slopes of curves should be equal to one

dy 1
2= _— = =
for y"=x-1, ax 2y 1
y 2 b 4 B
1s 51 74
= B= 294 and A= 492 0 \(1,0) X
hence minimum distance AB,

s 1Y (5 1Y 32
T 22

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [9]



Q.94 jpara The length of a focal chord of the parabola y* = 4ax at a distance b from the vertex is ¢, then

(A)2a%=bc (B) a’ =b%c (C) ac =b? (D*) b%c = 4a°
[Sol. Equation focal chord PQ : 2x —(t, +t,)y—2a=0 ..(1) P(t;)
I(PQ)=c y
a 0 X
cosec 0 = b OWO)
now ¢ = 4a cosec’0 Qt,
e s 1
c=4a- —; 4a’=Dbc
b2
Q.10,, joara The straight line joining any point P on the parabola y> = 4ax to the vertex and perpendicular from the
focus to the tangent at P, intersect at R, then the equaiton of the locus of R is
(A)x?+2y*—ax=0 (B*)2x?>+y?—2ax =0
(C)2x*+2y*—ay=0 (D) 2x?+y?—2ay=0
[Sol. T:ty=x+at? (1) N P(at’,2at)
line perpendicular to (1) through (a,0) e o
tx+y=ta (2) 0 S@.0)
2
equation of OP : y— " x=0 ...3)

from (2) & (3) eleminating t we get locus |
Q.11,, Jpara Locus of the feet of the perpendiculars drawn from vertex of the parabola y2 = 4ax upon all such
chords of the parabola which subtend a right angle at the vertex is

(A*)x2+y>—4dax =0 (B)x?>+y?>—2ax=0
(CO)x*+y?*+2ax=0 (D)x>+y*+4ax=0
[Hint: Chord with feet of the perpendicular as (h, k) ishx +ky=h?+k*> ... (1)
homogenise y?=4ax with the help of (1) and use coefficient of x?+ coefficient of y>=0
2 2 P
Alternatively-1: tan 0, = E ;tan 6, = E
0
2 2 1
£.L . _ A R(h,k
4 G / .. tt 4 (h,k)

equation of chord PQ  2x—(t, +t,)y—8a=0
slope of AR x slope of PQ=—1

k(2
hit +t, =1

-2k
tI +t2= T

-2k

equation of chord PQ will be 2x — (T)y —8a=0

hx +ky = 4ah

(h, k) lies on this line

h? +k? = 4ah

locus of R(h, k) is x?+y?=4ax Ans.

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [10]



Alternatively-2: P

-1 _ h
Slope of PQ = slopeof OR ~ ¥ 0,
equation of PQ will be A R(h.k)

—h
y—k=T(x—h) =  hx+ky=h2+k?

This chord subtends a right angle at vertex O(0, 0)
by homogenisation we get equation of pair of straight line OP and OQ

2y ( hx + ky j
y ax h2 +k2
OP ~ 0OQ
coefficient of x* + coefficient of y>= 0
h?> +k?>=4ah
locus of (h, k) wil be
x?+y?=4ax Ans.]

A2, fpara Consider a circle with its centre lying on the focus of the parabola, y? = 2 px such that it touches the

directrix of the parabola. Then a point of intersection of the circle & the parabola is
A* (B, j B* (B’_j C (_B, j D (_B,_j
AH{3-p BH (7P ©(-3-p D) (-3--p

2
[Sol. Equation of circle will be (X - gj +y?=p’

(e}

which intersects y2 = 2px

| 7
(X—gj +2px =p° w

3p
2+ = =0
X~ + px 4
2
[ﬁj(ﬁj i
4 2
3
X+Tp #0
X=B onl
5 y

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [11]



MC SIR

CLASS : XIII (VXYZ) DPP.NO.- 3

Q.1  y-intercept of the common tangent to the parabola y> = 32x and x> = 108y is
(A)—18 (B*)—12 (©)-9 (D)-6

8
[Sol. Tangenttoy?>=32x is y=mx+ o and tangent to x> = 108y is y = mx — 27m?

-8

2 - 2 . 3= 2
o 27m=, .. m 27

-2
m= —

m
: 8 _o[=3
y-intercept = m =8 ) =—12 Ans.]

Q.2, Jpara The points of contact Q and R of tangent from the point P (2, 3) on the parabola y* = 4x are

(A)(9,6)and (1,2) (B*)(1,2)and (4,4) (C)(4.,4)and (9,6) (D) (9,6)and (%, 1)

y
t,t, =2 PO3)
[Hint: } = t,=1 andt,=2
t,+t,=3
175 / Q .
Hence point (t12 , 2t ) and (tg , 2t2)
ie. (1,2)and (4,4) ] )
ye=4x

Q.3 Jpara Length of the normal chord of the parabola, y> = 4x, which makes an angle of % with the axis of x is:

(A)8 (B*) 82 (C) 4 (D)4+2
[Sol. N :y+tx=2t+1t>; slope of the normal is —t Q0.6)
hence —t=1 =t=-1 = coordinates of P are (1, -2)
Hence parameter at Q, t,=—t, — 2/t1 =1+2=3 45°
Coordinates at Q are (9, 6) 00°

[(PQ)=,/64+64=82 ] 0

Q4,, Jpara If the lines (y —b) =m,(x +a) and (y —b) = m,(x + a) are the tangents to the parabola y? =4ax, then
(A)m, +m,=0 (Bymm,=1 (C*)Ymm,=-1 (D)m, +m, =1

[Sol.  Clearly, both the lines passes through (—a, b) which is a point lying on the directrix of the parabola
Thus,m m,=-1
Because tangents drawn from any point on the directrix are always mutually perpendicular|

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [12]



Q.5,, Jpara If the normal to a parabola y? = 4ax at P meets the curve again in Q and if PQ and the normal at Q
makes angles o and 3 respectively with the x-axis then tan o (tan o + tan 3) has the value equal to

1
(A)0 (B¥)-2 ©-7 D)-1

[Sol. tano=-t, and tan  =—t,

Yt pay
Isot t 2 /Z
alsot,=—t, — —

1

2 _
tt,+tF =—2
tan o tan B + tan%o = — 2 = B) ]

Q(tr)

Q.6,, Jpara C is the centre of the circle with centre (0, 1) and radius unity. P is the parabola y = ax2. The set of
values of 'a’ for which they meet at a point other than the origin, is

(o 1] (1 1) . (1 ooj
(A)a>0 (B)ae ’2 (C) 4’2 (D) 2’
[Hint: put x? =§ incircle, x>+ (y—1)>=1, we get (Note that fora <0 they cannot intersect other than origin)

1
§+y2—2y=0 ;  hence we get y=0 or y=2_;

1 e
substituting ~ y=2— " in y=ax? we get
, 1 , 2a-1
ax—2—a;x—212 >0 = a>§]

Q.7 Jpara PQ is a normal chord of the parabola y* = 4ax at P, A being the vertex of the parabola. Through P a
line is drawn parallel to AQ meeting the x—axis in R. Then the length of AR is :
(A) equal to the length of the latus rectum
(B) equal to the focal distance of the point P
(C*) equal to twice the focal distance of the point P
(D) equal to the distance of the point P from the directrix.

2
[Hint: t,=—t, -~ = tt,+t2=-2 ML 1Y et 2at)

|
Equation of the line through P parallel to AQ mf{
> X

2 ARNS
_ K
y—2at1—t2 (x —at,?) 2

M
TN

puty=0 = x= at12 —att, (at,2.2 at)) O
=at; —a(=2-1t7)
=2a+2at; =2(at+at;])
= twice the focal distance of P |
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Q.8,, Jpara Length of the focal chord of the parabola y? = 4ax at a distance p from the vertex is :

2a’ a’ 423 2
(A) = (B) = (O D) &
p p p a
2 2 (1 t2)2 Y P 7y
afl+ ¢ 2at
[Hint: Length=\/(2at + 2Taj + (aﬁ _ izj = . (at’,2at)
t t
SHO
Now equation of focal chord, 2tx+y (1 —t?)—2at=0 NP2y X
2
ac| 42 (1+0) (528
~ P 2 2 £t

3

Alternatively : cosec 6 = LN Length of focal chord = 4a cosec?0 = 422 ]
p p

Q.9 Jpara The triangle PQR of area 'A' is inscribed in the parabola y? = 4ax such that the vertex P lies at the
isa

vertex of the parabola and the base QR is a focal chord. The modulus of the difference of the ordinates

ofthe points Qand R is :
(A) 5 B) 7 (€~ (D) —
2a 1 y 2
[Hint;d:2at+T‘ =2alt+-. R(at 2at)
t 4
at’> 2at 1 N
] a 2a 1 P S
Now A== |5 -+ 1l =a2|t+- 0,0\
215 o t Q
(g —2a
iy
1 2A
= 2a(t + —j = — ]
t a

Q.10 The roots of the equation m?—4m + 5 = 0 are the slopes of the two tangents to the parabola
127/para ) q . p g p
y? = 4x. The tangents intersect at the point

41 1 4 1 4
wlss) 0 elss) ol

(D) point of intersection can not be found as the tangents are not real

1
. y=mx+ —
[Sol. y=mx -

it passes through (h, k)
1
k=mh+— =  hm?’-km+1=0 ..(1)

m
B 1
m|+m2—ﬂ and mlmz—ﬂ
but m, and m, are the roots of m?—4m+5=0
k
m|+m2=4=ﬂ and m|m2=5=H

h_1 4 k_4 (14)
=5 and - =3 55Ans]
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Q.11 Through the focus of the parabola y? = 2px (p > 0) a line is drawn which intersects the curve at

**"17/para
. 1Y
A(x,,y,)and B(X,, y,). The ratio X,X, equals
(A)2 B)-1 (C*) -4 (D) some function of p
[Sol. y?=4ax, 4a=2p>0 at,2, 2at,

X] = atlz s Y| = 2at| A(XlaYI)
X, = atg , ¥, =2at,

and  tt,=-1 5
e B(x2.y2)
ratio = lelt%z =—4 Ans. ] aty?, 2ai)
Q125 ., If the line 2x +y + K = 0 is a normal to the parabola, y> + 8x =0 then K =
(A)—16 (B)-8 (C)-24 (D*)24
[Sol. m=-2,a=-2
equation of normal
y==2x-2(-2)(-2) - (-2)(-2)’
2x+y+24=0
k=24 Ans.]

Q.13 fpara The normal chord of a parabola y? = 4ax at the point whose ordinate is equal to the abscissa, then
angle subtended by normal chord at the focusis :

b (B)tan™" 2 (C)tan~'2 (%) 5

[Sol. at] =2at, = t,=2;P(4a, 4a)

ZPSQ =90’

Q.14,, para The point(s) on the parabola y? = 4x which are closest to the circle,

x?+y?—24y+ 128 =0 is/are :
(A)(0,0) B) (2.242) (C*) (4. 4) (D) none
[Hint: centre (0, 12) ; slope of tangent at (12, 2t) is 1/t, hence slope of  /(0}12)
normal is —t. This must be the slope of the line joining centre s
(0,12)to the point (t2,2t) = t=2] >
P
[Sol. slopeatnormal at P =m, 0 ' ]

'(1&
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More than one are correct:

Q.15 para Let y? = 4ax be a parabola and x> + y?> + 2 bx = 0 be a circle. If parabola and circle touch each
other externally then :
(A*)a>0,b>0

[Hint : For externally touching

Nn L N (N ~ N LN /Ty
U,0<0 ©)a<i,0>0 40

Bya>
& b must have the same sign

o

a>0 a<0
b>0 b<0

N

Q.16 Jpara The straight line y +x = 1 touches the parabola :
(A*)x2+4y=0 B*)x>-x+y=0
(C*)4x*-3x+y=0 (D)x?-2x+2y=0
[Hint: put y=1-x and see that the resulting exprassion is a perfect square]

W
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MC SIR

CLASS : XIII (VXYZ) DPP. NO.- 4

Q.1 Jpara TP & TQ are tangents to the parabola, y? = 4ax at P & Q. If the chord PQ passes through the fixed
pomt (—a, b) then the locus of T is : (h, )

(A)ay=2b(x—b) (B)ybx=2a(y—a) 0
(C*)by=2a(x—a) (D)ax=2b(y—b)
[Hint : Chord of contact of (h, k) (~a, b) b

ky =2a (x +h). It passes through (—a, b)
= bk=2a(-a+h)
= Locusisby=2a(x—a) ]

E

Q.2 Jpara Through the vertex O of the parabola, y? = 4ax two chords OP & OQ are drawn and the circles on

OP & OQ as diameters intersect in R. If 0,, 0, & ¢ are the angles made with the axis by the tangents at
D /Qr ﬂ on 1']4 nqrq]ﬁul & hy OR the ent 11:: value Of, cot e + cot e

Vil uiwv l_wuuu 1A U)‘ /AN UL 2
(A*) 2tan¢ (B) —2tan (m — ¢) )0 (D)2 cotd
1 2
[Hint : Slope of tangant at P is . Y (at, I”2 at;)
1
1
andatQ= —
tZ
= cot0, =t andcot0,=1,
2 X
Slope of PQ = —

. L+t
= Slope of ORis | — > =tan ¢

(Note angle in a semicircle is 90°)

(at,>,2 at,)

1
= tan¢=—§ (cot O, +cotb,) = cotO, +cotO,=—2tan¢ ]

Q.35 jpura If anormal to a parabola y* = 4ax makes an angle ¢ with its axis, then it will cut the curve again at an
angle

(A) tan~!(2 tan¢) (B*) tan™! (% tan ¢j (C) cot™! (% tan (I)j (D) none

[Sol. equationofnormalatt: y + tx = 2at + at?

m, at A=—t=tan ¢ B 0_T
t=—tan ¢ =m, T
= 2 withm, = 0
Now tangent at B ty=x+ at; withm,= p—
t
alsot,=—t——
t
1
—+t )
4 1+t 1+t secztl).tand) )
tane_l i - t_tl - 2(t+1j - 2(56024)) [AS ttl =—t —2]
1 t

tan _ tan
Hence tan0 = T(I) — g =tan I(T(I)]
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Alterntively: Equation of normal at A
y + tx = 2at + at?
Slope of normal atA, m, =—t = tan¢=-t

. B(t,)A0-T
Equation of tangent at B: t;y=xt+ at12 ( l)t
[$)/4!
1 2 5 o
slope, tana="" where t, = —t——
1 t
A(t
tan 2 tan ¢ ©
=tanp+—— -5
= tan o tan ¢ = tane=, ., tan” ()
tan¢
———————tan
tan o —tan ¢ 2+tan® ¢ ¢ tan ¢ 1-2—tan? ¢
tan 6= l+tanotand | tan ¢ B 2+tan” ¢+ tan? ¢
1+ ———tan¢
2+tan” ¢
tan ¢ tan ¢
= . = _1
> o 0 =tan ( 5 ) ]
. angents are drawn from oints on the line x — arabola y~ = 8x. Then the variable
Q.4,, ., Tangents are d from the points on the li y+ 3 =0to parabola y*> = 8x. Then th: bl
chords of contact pass through a fixed point whose coordinates are :
AN Y N /M /DY AN (VRN 7Y AN MWN\ 74 1)\
), 2) (D)%) ). (), 1)

[Hint: Let P (a, (a+3)) beapoint on the line and chord of contact is
(a+3)y=4(x+a)=>4x—-3y+a(4—-y)=0= line passes through a fixed point (3.4) ]

Q.5 Jpara If the tangents & normals at the extremities of a focal chord of a parabola intersect at (x, y,) and
(X,. y,) respectively, then :

(A)Xl =X, (B)X| D) (C*) Yi™y, (D) X, 7Y

[Hint: x,=at,t,,y,=a(t; +t,) ; x,=a(t] + t3 +t,t, +2),y, =—att,(t, +t,) with t;t, =~ 1

X, =—a, y, =a(t +t2);xz=a(t]2+t§+1);y2=a(tI +t,) ]

Q.6., para If two normals to a parabola y? = 4ax intersect at right angles then the chord joining their feet passes
through a fixed point whose co-ordinates are :
(A) (—2a,0) (B*) (a, 0) (C) (2a,0) (D) none

[Hint: t t,=—1 ]

[Sol. N:y+tx=2at+at? ;passesthrough (h,k)

k
Hence at® + (2a—h)t+ k=0 ;t1t2t3=—; st t,=—1
chord joining t, and t, is 2x —(t, +ty)y +2at; t,=0

(2x-2a)—(t; +t))y=0 => x=a&y=0
Alternatively: Ifthe normal intersect at right angles then their corresponding tangents will also intersect at right
angles hence the chord joining their feet must be a focal chord

it will always pass through (a, 0)]
MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [18]




[Hint: Normal to the parabola y>=x is y=mx — % - mT ; pass through the point
(3,6) > m*-10m+24=0 ; m=-4 isaroot = required equation 4x +y—18=0
) : _ dy 1 1~ t-6
alt. (t%,t) beapointon y=,x = X 2x 2 T 2.3 2t (slope of normal)
= 282 -5t-6=0
=(t-2)Q+4t+3) = t= 2 = slope of normal is —4]
Q38,,, para The tangent and normal at P(t), for all real positive t, to the parabola y> = 4ax meet the axis of the

parabola in T and G respectively, then the angle at which the tangent at P to the parabola is inclined to the
tangent at P to the circle passing through the points P, T and G is

(A) cot 't (B) cot™!t2 (C*)tan't (D) tan~'t2
1
[Sol. slope of tangent = . (m,) at P on parabola
2at .
slope of PS= — = ——— (normal to the circle)
a(t*-1) t" -1
, 1-t?
slope of tangent at P on circle = A3 (m,)
Y )
11—t D2
I 2-1+t2 pt’ AT
tanf =1 2t2 = ( 2)2 =t TN
n 1-t 2t(1+t7) T \5@D) /,"\G X
2t2 \\\\ - ’///

0=tan’'t = (O)]

Q9,5 /paraA circle with radius unity has its centre on the positive y-axis. If this circle touches the parabola
y = 2x? tangentially at the points P and Q then the sum of the ordinates of P and Q, is

15 15
(A% B) 5 (©) 215 (D)5
[Sol. Yy
dx|p
5 ® (O,a)
(4t){2t t_aj -1 (20 PG, 2%

2Woa=— (1
—a=-7 ..(1)

Also 2+ Q2t2—a)’=1 [(t, 2t?) satisfies the circle x>+ (y—a)>=1]

2= — = 4t2=EAns]
16 4 )
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Q.10,, /paraNormal to the parabola y? = 8x at the point P (2, 4) meets the parabola again at the point Q. If C is
the centre of the circle described on PQ as diameter then the coordinates of the image of the point C in
the line y=x are

(A*)(-4,10) (B)(-3,8) (C) (4,-10) (D) (-3, 10)
[Sol. atl2 =2 y? = 8x = a=?2 (2.,4)
P
t,=1 = t,=1 or -1
2
L=—t,-—=-3 C(10, —4)
tl
Qis (2(-3)2, 22)(-3)) ie. (18.-12) 1520
Cis (10, - 4)

The imageis (—4,10) |

Q.11,,, ., Two pargbolas y?=4a(x - l‘l) an.d x?=4a (y—1,) always toTJ.ch one another, the quantities /, and /,
are both variable. Locus of their point of contact has the equation
(A) xy = a? (B) xy =2a’ (C*) xy = 4a? (D) none
[Sol. vy =4a(x—1));x=4a(y—1,)
dy dy
= — 4a—
2y Ix 4a and 2x dx
dy 2a dy X,
o N N
Xlxpy 1 Xlxpy1) <
2a x4
y_l = Ja = x,y, =4a> > RH.]
Q.12 o o A paIr of tangents to a parabola is are equally inclined to a straight line whose inclination to the axis
is .. The locus of their point of intersection is :
(A)acircle (B) aparabola (C*) astraight line (D)aline pair
[Sol.  Let P(at,ts,a(t; +t,)) =P(h. k)

B(ty)

1 1

E andat B, m, = E ()

Let m=tan o 7
m-m m-m, \\
then 1+ mm, 1+ mm,
tan(0, — o) = tan(a - 0,)
(0, — o) =nm + 2an

slope of tangents at A, m, =

tan6; +tan0 t1+t1 2t +15) K Kk
_ _ 1 2 _ 4 t _Ahtl), _ a _
tan 2o, =tan (0, +0,) = 1 tan®; tan0, 1_l 1 Gty —1 ;tan 200 = I l_h—a
4t a

locus of P(h, k) will be y=(x—a)tan 2c. Ans.]
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Q.13,,, fpara In a parabola y? = 4ax the angle 0 that the latus rectum subtends at the vertex of the parabola is
(A) dependent on the length of the latus rectum

(B) independent of the latus rectum and lies between 5?“ &m

(C) independent of the latus rectum and lies between 3Tn & on

6

(D*) independent of the latus rectum and lies between 2771 & 3Tn

X
[Hint: Equation of latusrectumisx=a = — =1
a
' X
angle subtended at the vertex of y? = 4ax will be y*>=4ax " y2 = 4x?

slopes of OA and OB will be 2 and -2 respectively

2-(-2
) _ 4 0=n_tan2 = (D)]

tanezm:_—3 3
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CLASS : XIII (VXYZ) DPP. NO.- 5
Q.lpara Normals are drawn at points A, B, and C on the parabola y? = 4x which intersect at P(h, k).
The locus of the point P if the slope of the line joining the feet of two of themis 2, is
A)yx+y=1 (B*¥)x—-y=3 (O y?=2(x-1) (D) y?*= Q(X—%J
[Sol.  The equation of normal at (at?, 2at)is  [12th,20-12-2009, complex]
y + tx = 2at + at? (1)
As (1) passes through P(h, k), so
t, y t,
at® +t(2a—h)y—k =0 <tg )
t
Here a=1 P(h, k)
t,+t,+t,=0 w(3)
2 X

Also =2 = t+t,=1 ..(4)

t+t,
From(3)and (4) = t;=-1
Put t;=-11n(2), we get
-1-12-h)-k=0
= -1-2+h-k=0
Locus of P(h, k),is x—y=3 Ans.]

Q2,5 para Tangents are drawn from the point (— 1, 2) on the parabola y“ =4 x. The length , these tangents will
intercept onthe linex =21is:
(A)6 (B*) 62 ©)2 J6 (D) none of these

[Sol. SS,=T? P

1,2
(y2_4X)(Y12_4X1)=(YY|_2(X+X|))2 2
(P - 4x) 4+ 4)=[2y -2 (x - 1) =4 (y—x + 1)
D -4x)=(y-x 1P =
solving with the line x =2 we get, -
2(2-8)=(y-17 or2(y’-8=y*-2y+1
ory’+2y—-17=0

wherey, +y,=-2andy,y,=-17

Now |Y|_YQ|2=(Y1+Y2)2_4Y|YQ

or |yl—y2|2=4—4(—17) =72

(yl_Y2):‘/7_ :6\/5]

x+2=0 Q

Q3,55 jpara Which one of the following lines cannot be the normals to x>=4y ?
(A)x-y+3=0 B)x+y-3=0 OC)x-2y+12=0 (D*)x+2y+12=0

[Hint:  equation of the normal to x> = 4y in terms of slope y = mx+ F +2]
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Q-4 59/para AN €quation of the line that passes through (10, 1) and is perpendicular toy = XT -21s
(A)4x+y=39 B)2x+y=19 O)x+y=9 D*)x+2y=8
[Sol. 4y=x>-8 [29-01-2006, 12&13]
dy
4 & =2x \ 7@1,}’1)
2\2 2\2 A(10,-1)
dX = — (O, _2)
X 2
2 yl +1
slope of normal=— — ; but slope of normal = 10
X, X~
Y, +1 2
x,~10 :_X_ = Xy, TX=-2x,+20 = X,y; +3x,=20
1
x> -8
substituting y, = 2 (from the given equation)

2
Xy —8
Xl[ 14 +3J=20 = Xl(X]2—8+12)=8O = XI(X]2+4)=80

X, +4x,-80=0
X7 (X, —4) + 4x(x, — 4) + 20(x, = 4) =0

(X, —4)(x] +4x,+20)=0
Hence x,=4;y, =2
P=(4,2)
equation of PAis

1
y+l=—§(x—10) = 2y +2=—x+10 = x+2y—-8=0 Ans. |

Paragraph for question nos. S to 6
Consider the parabola y? = 8x
Q.55 para Area of the figure formed by the tangents and normals drawn at the extremities of its latus rectum is
(A)8 (B)16 (C*)32 (D) 64

Distance between the tangent to the parabola and a parallel normal inclined at 30° with the x-axis, is

16 1673 2 16
(A% = (B) Tf © 3 ®) 5

Q‘ 6409/para

[Sol.
@) For y? = 4ax

G

2 a (-a,0) S|@.0),”Ga,0)
Here a=2
. A=32sq. units [08-01-2006, 12t & 13th] y2=dax
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a
.. —xt
(i) y =mx

y =mx —2am—am?

(a/m)+ 2am +am’ (m? +1)° (1+m?)V1+m?
) V1+m? Y mem? | m > putm = tand
sec? 0-sec O
=a|" oo =a (sec?0 - cosec 0)
put a=2 and 0=30°
d=2 i 2—EA11
3 3 s. |

Paragraph for question nos. 7 to 9
Tangents are drawn to the parabola y?>=4x from the point P(6, 5) to touch the parabolaat Q and R.
C, isacircle which touches the parabolaat Q and C, is a circle which touches the parabola at R.
Both the circles C, and C, pass through the focus of the parabola.
Q.7 . Areaofthe APQR equals

" para

1 1
(A%) 5 B)1 ©)2 )k
2 4
Q.8 para Radius of the circle C, is
(A) 545 (B*) 5410 (©) 1042 (D) 4210
Q.9p ara 1N€ common chord of the circles C, and C, passes through the
(A)incentre (B) circumcentre
(C*) centroid (D) orthocentre of the APQR
[Sol. Equation of tangent of slopem to y?>=4x is
1 y
y =mx+ — (1) [12th,03-01-2010, P-1] 44 OFEEZRO6)
(i) As (1) passles through P(6, 5), so Ao Cy )
5=6m+ — ©
m
1 1
= 6m?—5m+1=0 = m=_orm=
2 3
: 12 12
Points of contact are m12 ", and m% "m,
Hence P (4,4)and Q (9, 6)
6 5 1
Ly 4 1
Area of APQR = == =(A
QR =5 o 6 11 2 (A)
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1
) y=X+2 = x-2y+4=0 ..

1
and y=§X +3 = x-3y+9=0

Now equation of circle C, touching x -3y +9=0at (9, 6), s
(X=9P+(y—6)+Mx-3y+9)=0

As above circle nasses throuch (1. 0). so

o
A5 QVVV PASSTS UNLVUEII 1, V), SV

64+36+10L=0 = A=-10
Circle C, is x*+y*—28x+18y+27=0 ... 3)
Radius of C, is
r22=196+81—27=277—27=250 = r15=5/10 = B
(iii)  Equationof C,
(x—4)P+(y—-4>+AMx-2y+4)=0
As above circle passes through (1, 0)
9+16+M5)=0 = A=-5
Now C,is x*+y>—13x+2y+12=0 ..(4)
: Common chord of (3) and (4) is
15x—16y—-15=0  ...(5)

19
Also centroid (G) of APQR is (?, 5)

Q4.4 R(9,6)

19
Clearly (? > 5} satisfies equation (5)

Hence (C) |

Paraocranh far ammagtinn mang 10 t~ 19D
A aAlagiapiii AUVI YUTISUIVIL 11USe 1V LU 1«

Tangents are drawn to the parabola y? = 4x at the point P which is the upper end of latus rectum.

Q.10 Jpara Image of the parabola y? = 4x in the tangent line at the point P is
(A) (x +4) =16y (B) (x +2 =8(y-2)
(CHx+1)=4(y-1) (D) (x -2/ =2(y~-2)
Q.11  Radius of the circle touching the parabola y* = 4x at the point P and passing through its focus is
(A1 (B*) V2 ©) V3 (D)2
Q.12 Areaenclosed by the tangent line at P, x-axis and the parabola is
(A%) 3 B) 5 (©) 5 (D) none
[Sol. PointPis(1,2) [13th, 17-02-2008]  [Illustration]
Tangentis 2y =2(x+1)
ie. y=x+1 ...(1)

hence image of y*=4x in (2) can be written as

x+1yP=4y-1) = (©
note find the image of (12, 2t) in the tangent line and then eliminate 7 to get the image
now family of circle touching the parabola y>=4x at(1,2)
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x-12+ -2 +AMx-y+1)=0 ..Q2)
it passes through (1, 0)
4+20=0 = A=-2
hence circle is
X2 +y?—4x-2y+3=0
y =x+1
r=J4+1-3=2 = (B 1“’2
vy 2 (1,0) <
Area— —— D |dy=21_-L 4 (-1,0) O
(y=D|dy= - yL \&/
—i 2+2—% A
=1 =3 =  (A)]

More than one are correct:
Q.13 Jpara Let P, Q and R are three co-normal points on the parabola y? = 4ax. Then the correct statement(s)
is/are

CA R Slgalhunia grrims A+l olacanc ~ A 1 e ln.-.

+L £41. o
) aiglolaiv Suin O1 i SIVPLTS LI UIC HULLIHALS

PQ Q and R vanishes

(B*) algebraic sum of the ordinates of the points P, Q and R vanishes

(C*) centroid of the triangle PQR lies on the axis of the parabola

(D*) circle circumscribing the triangle PQR passes through the vertex of the parabola

Q.14,,, fpara Variable chords of the parabola y? = 4ax subtend a right angle at the vertex. Then :
(A*)locus of the feet of the perpendiculars from the vertex on these chords is a circle
(B*) locus of the middle points of the chords is a parabola
(C*) variable chords passes through a fixed point on the axis of the parabola
(D) none of these

[Hint: A=x>+y?>—4ax=0; B=y?=2a(x—4a); C=(4a,0)]

Q.15, fpara Through a point P (- 2, 0), tangents PQ and PR are drawn to the parabola y? = 8x. Two circles
each passing through the focus of the parabola and one touching at Q and other at R are drawn. Which

ofthe f‘n"n‘mn‘g pr“n‘rfc\ with resnect to the trianele POR lie(s) on the common chord of the two circles?

1 UiV AVIIVU VYL P A IV UaGUEIT L AN Sy Ul iv VUi 1 NviIVIG Ui uiav U viivivsS

(A*) centroid (B*) orthocentre
(C*) incentre (D*) circumcentre
(=2, 0) is the foot of directrix.

Hence Q and R are the extremities of the latus rectum and angle
ZQPR = 90° with APQR as right isosceles. \/

Hence by symmetric the common chord of the two circles will 3 g; 5 < b
be the x-axis which will be the median, altitude, angle bisector | ’

and also the perpendicular bisector. r\

Hence centroid, orthocentre, incentre and circumcentre all will

lieonit. | [13th, 09-03-2008] R

y
[Sol.

Q.1 6pm‘,ﬁl TP and TQ are tangents to parabola y?=4x and normalsat P and Q intersect ata point R on
the curve. The locus of the centre of the circle circumscribing ATPQ is a parabola whose

7
(A*)vertexis (1, 0). (B*) foot of directrix is (—, 0) .

8

1 9
(C) length of latus-rectum is 1 (D*) focusis (ga Oj.

MC Sir
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[Sol. Wehave 2h=t2+2 ...(1) Y (a,-aty) Q)
2k =t, w(2) T Here a=1
(t)) (h.k) t+1t, + 13 =0
L 2y?=x—1 X
1
y>= 5 (x—1) (Parabola)
Now interpret. | [12th,20-12-2009] R(at32 , 2ats)
Match the column:
Q.17,, Consider the parabola y> = 12x
Column-I Column-IT
(A)  Tangent and normal at the extremities of the latus rectum intersect P) (0, 0)
the x axis at T and G respectively. The coordinates of the middle
point of Tand G are
B) Variable chords of the parabola passing through a fixed point K on Q@ GO
the axis, such that sum of the squares of'the reciprocals of the two
mnwta ~F 4l A AT~ Ao 4l Anmatant Tha oy 33 ~F 4~
paris vl e ¢noras LluUUgll 1\, lb a consiant. 111c bUUlUlllaLC o1 lllC
point K are (R) (6, 0)

1
(C)  Allvariable chords of the parabola subtending a right angle at the
origin are concurrent at the point
(D)  ABand CD are the chords of the parabola which intersect atapoint  (S) (12,0)

thn nvia Tha wadianl o A+l ~Alac Aagnniland ~aa AD
L O11 l.llC a)&lb 111€ ragicai a)&lb Oo1rme lWU bll\.«le AcSCrioca 011 AD

and CD as diameter always passes through
[Ans. (A)Q; (B)R; (O)S; (D)P] [13th, 09-03-2008]

Subjective:
Q.18palral Let L,:x+y=0 and L, :x—y=0 are tangent to a parabola whose focus is S(1, 2).

If the length of latus-rectum of the parabola can be expressed as % (where m and n are coprime)
n

then find the value of (m +n). [Ans. 0011 ]

[Sol. [12th, 20-12-2009, complex]

Feet of the perpendicular (N, and N,) from focus upon any tangent to parabola lies on the tangent line
at the vertex.

Now equation of SN, is x +y = A passing through (1, 2) = A=3

Equation of SN isx+y=3

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [27]



. 33
Solvingx+y=3and y=x, we getN, = [E’ 5)
(Illy equation of SN, is x —y = A passing through (1, 2) = A=-1
Equation of SN, is y—x=1

-1 1
Solving y—x=1and y=-x,weget N,= [79 Ej

Now equation of tangent line at vertex is, 2x—4y+3=0
Distance of S(1, 2) from tangent at vertex is

_[2-8+3] 3

V20 245

1
= Z x latusrectum .

6 m
and hence length of latus rectum = f =

Hencem+n=6+5=11 Ans. |

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [28]



CLASS : XIII (VXYZ) DPP. NO.- 6

2 2

Q.1,,,;Let 'E' be the ellipse% +y7 =1 & 'C' be the circle x*> + y>=9. Let P & Q be the points (1, 2) and

(2, 1) respectively. Then :
(A) Qliesinside C but outside E

B) Q lies outside both C & E

~

( li
(C)Pliesinside both C & E (D*) P lies inside C but outside E.

2
Q.25 ,;; The eccentricity of the ellipse (x —3)*+ (y —4)* :% is

V3 o L b A §
(A) >y (B*) 3 ©) 32 (D) NE]
[Sol. 9(x—3)2+9(y—42=y> =  9x-3)2+8y2—T72y+144=0
9(x —3)> + 8(y2—9y) + 144 =0

9y 81 9\
9(x—-3)*+8 Y—E T4 | T 144=0 = 9(X_3)2+8(y_5j =162-144=18

—3)? ) —3)2 T 24 1 1
9(x—3) N 2 _q - (x=3) N 2 _1. PR S
18 18 2 9/4 9 9 3

Alternatively: put x-3=X and y—-4=Y]

Q-3 y7/eltipse A ellipse has OB as a semi minor axis where 'O' is the origin. F, F' are its foci and the angle FBF’
is aright angle. Then the eccentricity of the ellipse i

! 1 3 1
* Nz o — —_—
(A*) 2 (B) 5 © 5 . (D) Z
50
F, 9 b F
E P S S NP WA(&o)
a? w2 2 ]

2 2
X
Q4 Jellipse There are exactly two points on the ellipse a_2 + Z—z =1 whose distance from the centre of the

[,2 2
+2b
ellipse are greatest and equal to aT . Eccentricity of this ellipse is equal to

1 1 2
(A) g B) 5 N (D) \/;

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [29]



ol. e given distance is clearly the length of semi major axis , 25-02- , P-
Sol.  The givendi is clearly the length of semi maj i 11t 25-02-2009, P-1

2 2
+2b
Thus, aT =a = 2b% = a? = 2a%(1 —e?) =a?
] L
= e =7 = e= 2 Ans.|
Q5 /e“ipseA circle has the same centre as an ellipse & passes through the foci F, & F, of the ellipse, such that

the two curves intersect in 4 points. Let 'P' be any one of their point of intersection. If the major axis of
the ellipse is 17 & the area of the triangle PF, F,, is 30, then the distance between the fociis :
(A)11 (B)12 (C*)13 (D) none

[Hint: x+y=17;xy=60,Tofind /x> +y* | [11th, 14-02-2009]
now, x> +y*=(x+y)*—2xy /é
=289 120 =169 0

F
= 1/x2+y2 =13] J

Q.6,, Jellipse The latus rectum of a conic section is the width of the function through the focus. The positive
difference between the lengths of the latus rectum of 3y=x?+4x—9 and x*>+4y>—6x+ 16y=24
is

A¥* ! B)2 C é D >
(A% 3 ®) (©)3 D)
[Hint: 3y=(x+2)>-13 [12t & 13t 03-03-2007]

3y +13=(x+2)?

13

(x+2)2=3 (Y + ?j = Latus Rectum =3

The other conic is, (x=3)*+4(y> +4y)=24+9
(X—3)> +4(y +2)2 = 49

(x=3)° . (y+2)

=1 whichisan ellipse

732
22 249 7
Latus Rectum = T = —4. 5 = 5

7 1
positive difference 5 3= ) Ans. |

Q.7; Jellipse Imagine that you have two thumbtacks placed at two points, A and B. If the ends of a fixed length of
string are fastened to the thumbtacks and the string is drawn taut with a pencil, the path traced by the
pencil will be an ellipse. The best way to maximise the area surrounded by the ellipse with a fixed length

of string occurs when
I the two points A and B have the maximum distance between them.
II two points A and B coincide.

I Aand B are placed vertically.
v The area is always same regardless of the location of A and B.
(A1 B*1I (O) 111 D)1V
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[Sol. A=mab 'a'isconstantand b varies [12 & 13 05-3-2006]

2 202002 o2
A? = nla’(a? - &) N oo N
for A to be maximum ¢ must be minimum; A & B — centre - 5
as A>B = ¢—>0 \__/

ellipse becomes circle |

Q.85 ipse Anellipse having foci at (3, 3) and (—4, 4) and passing through the origin has eccentricity equal to
W3 02 oS 53
(A ®) (€ D)

[Hint: PS, +PS,=2a [11th, 14-02-2009]
372 +44/2 =2a

P(0,0)
~2a=T742 ( 7@
Also2ae=8,S,= \/1+49=5\2 QW

2ae 542 5
e )

Q.9 piipse Let S(5,12) and S'(—12, 5) are the foci of an ellipse passing through the origin.
The eccentricity of ellipse equals

1 1 1 2
_ R *) —— -
OF ®) 3 (€ D) 3
[Sol.  Wehave 2ae = 13+/2 =focal length (1) [12th, 20-12-2009, complex]

v 2a=26 = a=13 (By focus-directrix property)
.. Onputting a= 13 in equation (1), we get

2(13)e=13/2 = e= % Ans. |

More than one are correct:

2 2
X
Q‘10501/ellipse Consider the ellipse o + sezz o =1 where a € (0, /2).
Which of the following quantities would vary as o varies?
(A*) degree of flatness (B*) ordinate of the vertex
(C) coordinates of the foci (D*) length of the latus rectum
. tan” o
[Hint: e*=1- —>— =cos’a (as sec’a > tan’a) [12 & 13 05-3-2006]
sec” o
hence e=cosa ; vertex (0,+seca)

2b*  2tan’a
sec o

foci = (0, 1) : (LR) =

=2sina-tano |
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2 2
X
Q1150461 ipse Extremities of the latera recta of the ellipses a_z + E—z =1 (a>b) having a given major axis 2a

lieson
(A*)x*=a(a-y)  (BHx=a(@+y) (Oy*=a@a+x) (D)y*=a(a—x)
b2
[So. h=+ae;k=+—
a
2 l—ﬁ a—ﬁ
k=+a(l-¢*) = ta 22 =+ a
h2 2
+vesign,k=a—-— = —=a-k =>h’=a(a-k)=(A)
a a

2
—Vesign,kz—a+h— = h’=a(a+k) =@B)]
a

Subjective:

Q.12 Consider two concentric circles S, :|z|=1 and S,:|z|=2 on the Argand plane. A parabola is
drawn through the points where 'S,' meets the real axis and having arbitrary tangent of 'S," asits
directrix. If the locus of the focus of drawn parabolais aconic C then find the area of the quadrilateral
formed by the tangents at the ends of the latus-rectum of conic C. [Ans. 0016]

[Sol. Clearly the parabola should pass through (1, 0) and (—1,0). Let directrix of this parabola be

x cosO + ysin® = 2. If M (h.k) be the focus of this parabola, then distance of (+1, 0) from 'M' and from

'

the directrix should be same. y
=  (h=1)2+k*=(cosO —2)? (1)
and  (h+1)>+k>=(cosO +2)? we(2) AN
2=
h .
Now (2) = (1) = cos® =+ (3) Z2NP(2c0s0, 2sin6)
2 %
Also 2)+(1) = (W2 +Kk>+1)=(cos’0 +4) ....(4) % X
.. From (3) and (4), we get (-1.0) NXAVDN
2 2 M( d )
h 3h
R+kK+1=44+ — = — +k*=3
4 4
2 2

Hence locus of focus M(h, k) is XT + y? =1 (Ellipse)

Also we know that area of the quadrilateral formed by the tangents at the ends of the latus-rectum is

732
- (where e is eccentricity of ellipse) [12th, 20-12-2009]
e
2(4 1
.. Requred area=¥ =16 (square units) (Ase?=1- % =7 = e= 5) ]
2

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [32]



MC SIR

CLASS : XIII (VXYZ) DPP. NO.- 7
Q.1, Jellipse Point 'O’ is the centre of the ellipse with major axis AB & minor axis CD. Point F is one focus of the

ellinse. If OF = 6 & the diameter of the inscribed circle of triancle OCF is 2. then the product
pse. I OF = 0 & the diametier of the 1 1ped circie of triangle OCH 15 Z, then the product

105V

(AB) (CD)isequal to
(A*)65 (B)52 (C)78 (D) none
[Hint: a’e?=36 = a’?-b>=36 ...(1); 4ab="?
. Al C
Using r=(s—a)tan— in AOCF /
2 AN
1 =(s—a)tan 45° where a=CF T AO‘—6—’?;>O)B
2=2(s—a) &j
or 2=2s-2a=2s—-AB
or  2=(OF+FC+CO)-AB R
2=6 +£ +Q AB
2 2
AB - CD
T=4:>2(a—b)=8 = a-b=4 — (2)
From(1) & (2) a+b=9 = 2a=13; 2b=5 = (AB)(CD)=65 ]
Q.27 gipse The y-axis is the directrix of the ellipse with eccentricity e = 1/2 and the corresponding focus is at

e
(3, 0), equation to its auxilary circle is

(A*)x2+y2-8x+12=0
(CO)x>+y?-8x+9=0

B)x*+y*—8x—-12=0
D)x?>+y?*=4
D)x*+y

[Sol.  Directrix: x=0 [12t & 13th 19-3-2006]
e=1/2
Focus = (3, 0)
1
(x=3)+y* = 5‘|X|
1
()(—3)2+y2=z'X2 = 4Ax-3) +H4y?=x? = 33X -24x+4y?+36=0
Y 2
S x_dpidy=12 = & : - y? =1 ()

a=2;b=./3 ;centre (4,0) = auxillary circle is (x —4)?>+y?>=4 Ans. ]

2 2

’ y

y2

. . . X X
Q.3 Which one of the following is the common tangent to the ellipses, FERES + Pl land 7z + T 1?
(A)ay=bx + ya* —a’b>+b* (B*) by =ax— ya* +a’b® +b*
(C)ay=bx — va* +a’b’ + b* (D) by =ax+ va* —a’b’ + b*
MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [33]



Sol. Equationofatangentto ——— + ~—
[ 1 SPEIFER S
y=mx +,/(a’ +b*)m’ + b’ 1)
<2 v?
If (1) is also atangent to the ellipse — + ——— =1 then
a a“+b

(@+b)m? +b2=a’m?+a?+b>  (usingc’?=a’m?+b?)

2

a a

b’m’=a> = m’= el = m=* ﬂl%\
. \&7%
y=+ox 4 [@@>+b )b—+b2

by=+ax+ a* +a%b? +b*

Note : Although there can be four common tangents but only one of these appears in B]

O“

2 2

Q-4,6/ettise X — 2y T4 =0 is a common tangent to y? =4x &XT \a % = 1. Then the value of b and the other

common tangent are given by :
(A*)b=43 ;x+2y+4=0 (B)b=3;x+2y+4=0

(C)b=43 ;x+2y—4=0 D)b=43 ;x-2y—-4=0
[Sol. y=x/2+2istangent on the ellipse then4 =4.(1/4) +b>=b?>=3
parabolais,y=mx+ 1/m

1
using conditionoftangency, ~ —5 =4m?+3 f‘ %
m
4y +3y—-1=0 (whenm?=y)
4y +4y-y—=1=0=4y(y+ D -(y+1)=0 k&
=>y=1/4;y=-1

m=+1/2
y=x/2+2ory=-x/2-2=2y+x+4=0 (other tangent) ]

If o & P are the eccentric angles of the extremities of a focal chord of an standard ellipse,

S33/ellips
ﬁen the eccentricity of the ellipse is :

coso + cos sino. — sin CosoL — COS sina + sinf3
(A cosa + cosp (B) —B ©) gosa - cosf D*) ———
cos(a+P) sin(o—f) cos(a—P) sin(a+p)
e X o2 B LY G 0B oB L ae otB_ (OB
[Hint : o COsT b ST COS ™ 5~ €0s T cos—
-B . a+p . .
_cos“5" 2sin“5" _sino + sinf

cosa;B 2sina;f’ sin (o +f)
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Q6541 ins JAnellipse is inscribed in a circle and a point within the circle is chosen at random. If the probability
that this point lies outside the ellipse is 2/3 then the eccentricity of the ellipse is :

22 NG 8 2
(an 22 ®) 2 © ®) 3
.2 _ma’-mab _ . b _ 3 ,_ 8 :2\/5
[Hlnt 3 T l_a 1_ l—e —~ 9 =¢€ T]

2 2
Q.7 4,1 Consider the particle travelling clockwise on the elliptical path IXW + ;—5 = 1. The particle leaves the

orbit at the point (—8, 3) and travels in a straight line tangent to the ellipse. At what point will the particle
cross the y-axis?

25 25 7
(A*) (O, ?j (B) (O, —?j (©)(0,9) (D) (0, Ej
[12th & 13" 11-3-2007]

2 2
Q.8 .. . The Locus of the middle point of chords of an ellipse X ¥ passing through P(0, 5)
ellipse 16 25

is another ellipse E. The coordinates of the foci of the ellipse E, is

3 -3
(A) (0, gj and (0, ?j (B) (0,—4)and (0, 1)
11 -1
(C*) (0, 4) and (0, 1) (D) (0, Ej and (0, 7}
[Sol.  Wehave 4 cos©=2h and 5(1 +sin 0) =2k [12th, 20-12-2009, complex]
As  cos’0+sin?0=1
2
h2 2k X2 4y2 4y X2 4
— +|=-1] = — 2= == —+ - (Y2-5y)=
= 2 [5 ) 1 = 2 s 5 0= 2 25(y S5y)=0
. _1(§jg L, y
F a5 |772) 4 ©3)
& y \
2 y—5 (1, k)
X 2 X
el = —4,0
= 1 + 55 1 ...() (4, I)> (4,0)
T (4cos0, 5sinb)
5
Put X=x, y—5=Y (0,-5)
Equation (1) becomes
X2 Y? : Y
T + g =1 (Elllpse) 0., 512)
4 4N
4:4 9 3 X
2_q_1*_Z == (2,00 O (2,0)
“Tlos T 7T KJ
0,-5/2)
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3 -3
F, = (0, Ej . F,= (0, 7)

Hence in x—y system, foci are (0, 4), (0, 1) = O]

Paragraph for question nos. 9 to 11
Consider the curve C :y?—8x —4y+28=0. Tangents TP and TQ are drawnon C at P(5, 6) and
Q(5,-2). Alsonormals at P and Q meet at R.

Q.9 The coordinates of circumcentre of APQR, is
(A)(5.3) (B*) (5.2) ©G6.4) D) (5,6)

Q.10 The area of quadrilateral TPRQ, is
(A)8 (B)16 (C*) 32 (D) 64

Q.11 Angle between a pair of tangents drawn at the end points of the chord y + 5t=tx + 2
ofcurve C VteR, is

T T T T
(A) G B) © 3 (D*) 5

[Sol.(i) Given curve is a parabola (y—2)?= 8(x —3) whose focus is (5, 2).
As P(5,6) and Q (5,—2) are the coordinates of the end points of the latus-rectum of the parabola.
.. Normals at P & Q are perpendicular to each other and meeting on the axis of the parabola
- APQR isrightangled atR
= Circumcentre of APQR is focus of the parabolai.e. (5, 2)

(i) Area of quadrilateral TPRQ = Area of square TPRQ = [ij [ij =32 (square units)

72\

@)  Also y+5t=tx+2 isafocal chord of the given parabola

T
= Angle between a pair of tangents = 5 ]
More than one are correct:

Q124061 ipse If anumber of ellipse be described having the same major axis 2a but a variable minor axis then the
tangents at the ends of their latera recta pass through fixed points which can be

(A*) (0, a) (B)(0,0) (C*) (0, —a) (D) (a,a)
[Hint: eisa variable quantity

xae yb
— t y_z
a ab
it passes through (0, a).
[ly  otherpoint is(0,—a) |

=1 = ex+y=a = y—atex=0

MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [36]



CLASS : XIII (VXYZ) DPP. NO.- 8

. . . X ..
Q.1 Jellipse The normal at a variable point P on an ellipse — + % =1 of eccentricity e meets the axes of the
a

ellipse in Q and R then the locus of the mid-point of QR is a conic with an eccentricity e’ such that :
(A)e’isindependent of e B)e'=1
(C*e'=e (D)ye'=1/e

Q2,4 Jellipse The area of the rectangle formed by the perpendiculars from the centre of the standard ellipse to the
tangent and normal at its point whose eccentric angle is /4 is :

(a2 - b2) ab a2 —b> (32 - bz) a’+b’
Tl (B) SRS © W (D) (

a’ - bz) ab
. a b v2 ab a’—b’
[Hint : P(—E ,—Ej T P Z—E (a2 " bz) = p,p, = result |

(A*)

_xcos6 N ysinO
a b

1

[Sol.

‘ ab
P ‘\/bz cos’0+a’sin’ 0

(D)

ax by _a2

y
cos® sin® / N (2cos0,bsind)
-’ )

l-

| (a2 —bz)sinﬁcosﬁ

= (2 P:
P2 ‘\/azsin26+bzcosze @
ab(a’ —b?) ab(a® -b?)
PP, :W when 0 =n/4; p,p,== W Ans |
2 —+—

1
Q.3 If P isany point on ellipse with foci S, & S, and eccentricity is ) such that

a Y p .
£ZPS,S,=a,ZPS,S, =P, £S,PS,=y,then COtE’ COtE’ COtE are in
(A*)A.P. (B) GP. (C)H.P. (D) NOT A.P.,GP. & H.P.
2ae SlP SQP 2a

[Sol. By sinerulein APS,S,, we get sin(a+P) ~ sinp _ sino _ sina+sinp
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. [o+P o+p
) 2sin cos
sin(a+f) e ( 2 j ( 2 j H
= e= . - = —=
sin o+ sin _
B 1 2sin(a+ﬁj cos(azﬁj p
(a4 +B)
1 1 SZ/K o Sl
N 1me =t 2 tant —1_5—5—1 ) 2 &
Woare M2 T2 7 17373 N
+i —
2
. t Et E —l 1 N
~tan —tan o =3 .. (1)
Also we know that
o B Y o B Y
— +cot — +cot — =cot — cot = cot =
cot 5 cot 5 cot 5 cot 5 cot 5 cot 5

Y a p a Y p .
2cot— = cot— + cot— cot— _ cot—_ cot— P.
= ) 2 > = 5> X 5 are inA.P. |

Paragraph for question nos. 4 to 6

2 2

Consider the ellipse % + yT =1 and the parabola y?=2x. They intersect at P and Q in the first and

fourth quadrants respectively. Tangents to the ellipse at P and Q intersect the x-axis at R and tangents to
the parabola at P and Q intersect the x-axis at S.

Q4 ellipse The ratio of the areas of the triangles PQS and PQR, is

(A)1:3 B)1:2 (C*2:3 (D)3:4
Q.5  Theareaof quadrilateral PRQS, is
315 1543 5v3 5v15
(A) —— (B*) ©€) —— D) ——
2 2 2 2
Q.6 The equation of circle touching the parabola at upper end of'its latus rectum and passing through its
vertex, is
(A)2x2+2y?—x—2y=0 (B)2x2+2y2+4x—%y=0
(C)2x*+2y*+x—-3y=0 (D*) 2x>+2y? - Tx+y=0
2 2
[Sol.  Solving the curves y>=2x and % + YT =1 for the points of intersection, we have
3
42+ 18x-36=0 = x = 5,—6
But from y? = 2x we have x>0
_3
T2
. 3
at whichy?=2- 5
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= y=£.3
P(E, \/Ej and Q(E, —\/gj
2 2
2 2 x(3
Now equation of tangents at P and Q to ellipse % + YT =1is 9 (5) + % (i V3 ) =1 which intersect at
R(6,0) [12th, 03-01-2010, P-2]

3 _
Equation of tangents at P and Q to parabola y*>=2x willbe y (i NE) )= x+ 5 which cut x-axis 8(73 , Oj

| 3_(=3
Area APQS EPQ.MS _MS _ 2 ( 2 j _3_2 Ans.(i)
AreaAPQR  Lpo\p MR o 3 9 377
> 2

1543

1 1
Area of quadrilateral PRQS = 5 PQ(MS + MR) = 5 2.3 (6- (-3/2))= =N Ans.(ii)

1
(iii)  Clearly upper end of latus rectum of parabola is (5 Jj .
And equation of tangent at (% ,lj to

2: 1 =x 4+ —
y-=2X 1S y=X 5

.". The equation of circle is

(X—ljz +(y-1)? +}»(y—x—1j =0
2 2

As above circle passes through V (0,0), so

l+1_&_0 x_é
4 240 N7 AT

= The equation of required circle is

2
(X—%) +(y-1)° +%(y—x—%) =0

=2x*+2y?—Tx+y=0]

Paragraph for question nos. 7 to 11
Let the two foci of an ellipse be (— 1, 0) and (3, 4) and the foot of perpendicular from the focus
(3, 4) upon a tangent to the ellipse be (4, 6).

Q.7 The foot of perpendicular from the focus (- 1, 0) upon the same tangent to the ellipse is

53 b5 el
Q.8  Theequation of auxiliary circle of the ellipse is
(A)x>+y?—2x—4y-5=0 (B*) x> +y?—2x—4y-20=0
(C)x>+y?>+2x +4y-20=0 D)x>+y*+2x+4y—-5=0
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Q.9  Thelength of semi-minor axis of the ellipse is
(A1 (B) 242 (CH 17 D) V19

Q.10 The equations of directrices of the ellipse are

21 17
(A)x—y+2=0,x-y—-5=0 (B)x+y—7=0,x+y+7=0
C +E—O 2—0 D¥*)x + ﬂ—O + +Q—O
O)x-y+5=0x-y-5= DHx+y-7 =0,x+y+—=
Q.11  The point of contact of the tangent with the ellipse is
w |30 68 48 8 17 41 83
A STRET! B®\7°7 ©15 7 D13 13
[Sol.
. . 4_3 .
6] Equation tangent is (y —6) =— 6—a (x—4) ie, x+t2y—-16=0
a—-(-1) PB-0 [1(-D+2(0)-16]
So, = =— 2 2
1 2 M +(2)
[5%)
= (OL, B)= 5 ? 5

. 3-1 4+0 . 3 3
(i) Centre = RN =(1,2) and rad1us=\/(4_1) +(6-2)" =

So, circleis x?+y>—2x—4y—-20=0

(iii) a=radius = 5. Also 2ae= \/(34_1)2 +(4_0)2 = 4\5’
So b2 = a2 — aZe?
= b2=25- (2] =17
b>=17 gives b= /17

. . . . . a 5 25 .
(iv)  Thedirectrices are at distances i.e. e V25 22 from centre (1, 2) and perpendicular to the

L N : [1+2+k| 25 19 31
line joining foci. Let its equation be x+y+k=0, so NN = k= 2T
Ans.5 Let the point of contact of tangent be P=(16—-2f, ). Now SP =ePM, (focus-directrix property),

2
2 (16—2[3+[3—321j
2

= (16-2B 32+ (B —4)?= (#]
= 25 (5B% — 6OP + 185) = 4p2 — 4B + 1

68 40
= (11B-68=0 = p="",8016-28= .
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Subjective:
22
Q.12 Find the number of integral values of parameter 'a' for which three chords of the ellipse 2—2 +5=1
a a
a2
(other than its diameter) passing through the point P[l la,— T] are bisected by the parabola y? = 4ax.
[Ans. 0002 ]
X2 y?
[Sol.  Any pointon the parabola y>=4ax is (at?, 2at). Equation of chord of the ellipse 2—2 + =1, whose
a a
id-point is (a2, 2a0) X -at’ N y-2at  a*t* N 4a’t?
mid-point is (at-, 2at) is ——— =
P 2a’ a’ 2a’ a’
=tx+4y=at’+8at (" t#0)
2
a
As it passes through (1 la, - Tj ,
a2

= 11at—4[TJ =at’ +8at = at’—3at+a’=0

= t?-3t+a=0 (a#0)

Now, three chords of the ellipse will be bisecied by the parabola if the equation (1) has three real and

distinct roots.

Let f(H)=t?-3t+a

f'(H)=3t2-3=0 = t=+1

So, f(1)f(-1)<0

= ae(-2,2)

But a#0,s0 ae(-2,0)U(0,2)

: Number of integral values of 'a'=2. |
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MC SIR

CLASS : XIII (VXYZ) DPP. NO.- 9
Q.1  Consider the hyperbola 9x?—16y? + 72x — 32y — 16 = 0. Find the following:

(a) centre (b) eccentricity (c) focii (d) equation of directrix

(e) length of the latus rectum (f) equation of auxilary circle

(g) equation of director circle

[Ans. (a) (—4,-1);(b) 2; ©1,-1),(=9,-1);(d)5x+4=0,5x+36=0, (e) %,

(f)(X+4)2+(y+1)2—16 (8 (x+4)7+(y+1)’=7]
[Sol.
() It a
9(x%+8x)—16(y*+2y)=16 i.e. {(x+4)2—16}—16{(y+1)2—1}—16

ie.  9(x+4)Y2—16(y+1)72=144 (x+4)? (y+1)? L

16 9
X? y?
Shifting the origin to (—4,— 1), the equation of the hyperbola becomes 16 9 =1.
The centre of the hyperbola is the point (—4,— 1) Ans.(i)
(i) The semi-transverse axis a =4, the semi-conjugate axis b =3
b2 =a%e*-1)
5
9=16(e*-1) = e=7 Ans. (i)
(iii)  The transverse axis lies along the new x-axis and the conjugate axis lies along the new y-axis.
CA=4,CA'=4. y v
 4xs ™~ o %
CS=ae= 2 =5 :\\A' 4 /: )
The coordinates of S are (1,—1). Ans.(iii)
CS'=ae=5

The coordinates of S' are (-9, — 1) Ans.(iii)
If the directrix corresponding to S meet the transverse axis at Z,

cz-2-1
e 5

Az=4-0_ 1
5 005

The equation of the directrix is x = —T i.e. 5x+4=0 Ans.(iv)

|l|lly the equation of the directrix orresponding to S'is 5x+36=0 Ans.(iv)]

Q.2 hyp The area of the quadrilateral with its vertices at the foci of the conics
9x% - 16y>— 18x + 32y —23 =0 and
25x2+9y? - 50x — 18y + 33 =0, is
(A)5/6 (B*)8/9 (C)5/3 (D) 16/9
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[Sol.  1%tisahyperbola [12th, 04-01-2009, P-1]

O(x— 12— 16(y - 1)2=16 withe = 5/4 Y
and 2™ is an ellipse
25(x—12+9(y—1)2=1 with e=4/5 0.4/1
with  x—1=Xand y—-1=Y F, F,

1 1 10 8 8 (5530 B0
= — = — e — . — = — A .
area = - d,d, 53 15 g Ans 04/ /

Note that e, e, =1 ]

2 2
Q.3 Thyp Eccentricity of the hyperbola conjugate to the hyperbola XT - % =11is

o 2 5 c .
45 ®) © 3 ®) 5
‘ ) b? 12 1 1
[Hint: €, :1+_2=1+T=4 = ¢, =2;now —2+—2=1 [12th, 04-01-2009, P-1]
a e €
o1 »_ 4 _ £
e;—l—z—z = =3 :ez_ﬁ]

Q4 Ihyper The locus of the point of intersection of the lines V3x —y —4+/3 t=0& 3tx +ty—4~/3 =0
(where t is a parameter) is a hyperbola whose eccentricity is

2 4
(M) 3 (B*)2 © 5 D) 3

2 2

[Hint: hyperbola }1‘—6—1—8:1] [11th, 14-02-2009]

Q.5 5y If the eccentricity of the hyperbola x2—yZsecZo=151is 4/3 times the eccentricity of the ellipse
x%sec? o +y?> =25, thena value of o, is :

(A) /6 (B*) /4 ©) /3 (D) /2
2 2
X Yy
Sol. —-— =1
[ 5 5cos’a
b? 5cos?
e]2 :1+a_2 =1+ COSS %~ 1+ cos?a : |lly eccentricity ofthe ellipse
2 2 )
X Yo . 2 . 25cosTa . ) 3 s .
25(:052(1-‘_2_5_1 s e2_1_2—5 =sin’o s put e, =43¢, = ¢ =3¢
. , . |
= 1 + cos?o = 3sin’a. = 2=4sin’c = sino = "7 ]
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2 2 2 2
1
Q.6,7myp The foci of the ellipse )1(_6 + Z— =1 and the hyperbola X _ Y —_ coincide. Then the value of b2

144 81 25
is
(A)S (B*)7 ©9 (D)4
- _3. _3 2—1 b’ b2=7 12 Test(16-1-2005
[Hint: e, =75 =3 = 16 171 = =7 ] [ est(16-1-2005)]

More than one are correct:

Q.7 Which of the following equations in parametric form can represent a hvperbola. where 't' is a par: ter
-/ 505nyp VY RCH 0T the Tollowing equations 1n parametric form can representa hyperbola, where 11s a parameter
(A%) a(u')& b(t lj B Z_Yii—0& 2+ ¥ 129
X = — — = — — — = = — - _ =
2 t ) t a b a b
t
(C*) x=el+e! & y=el—¢ (D*) x2—-6=2cost & y2+2=4c0525

Q.8 per Let p and q be non-zero real numbers. Then the equation ( px2+qy? +1r)(4x> +4y? - 8x—4)=0
represents

(A*) two qtralgh tlines and a circle, whenr=0 ar
(DX 4+ cles. —

T‘
3

( C*) a hvnerbola and a 01rcle when p and q are of opposite sign and r=0.
(D*)acircle and an ellipse, when p and q are unequal but of same sign and r is of sign opposite to that

of p.
[Sol.  (px2+qy? +1) (4x2+4y? — 8x —4) =0 [12th, 03-01-2010, P-1]
=  4xXP+4y?-8x-4=0 = (x-1)P+y*=

or
px?+qy? +r= 0 will represents
(i) two straight lines if r = 0 and p, q are of opposite sign.

{11\ a f‘II‘f‘]Q I'Fﬂ_f\ Qﬂf] I“IO (\'p(\ﬂﬂ(\OIfﬂ C‘Iﬂﬂ fl‘\ 'Fﬂ
aviiviv i p Y Al 1 15 UL UpPpPUDILY Sigil leul, \JL

(111) a hyperbola if p and q are of opposite sign & r = 0.
(iv) an ellipse if p and q are unequal but of same sign and r is of sign opposite to that of p.]

Match the column:

Q.9,, Match the properties given in column-I with the corresponding curves given in the column-IL.

Column-I Column-II
(A)  The curve such that product of the distances of any of its tangent P) Circle
from two given points is constant, can be
(B) A curve for which the length of the subnormal at any ofits point is (Q)  Parabola

equal to 2 and the curve passes through (1, 2), can be
(C) A curve passes through (1,4) and is such that the segment joining (R)  Ellipse
any point P on the curve and the point of intersection of the normal
at P with the x-axis is bisected by the y-axis. The curve can be (S) Hyperbola
(D) A curve passesthrough (1, 2) is such that the length of the normal
at any of its point is equal to 2. The curve can be
[Ans. (A)R, S; (B)Q; (C)R; (D)P]
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[Sol.

[13th, 17-02-2008]

(A)  Very important property of ellipse and hyperbola (p,p, = ) = (R), (S)
dy y2
— =2 — =2x+C
® vy = 7 X
x=1l,y=2 = C=0
=  y?’=4x = parabola = Q
(C)  Equation ofnormal at P
1
Y-y=- —(X-x)
m
Y=0, X=x+my
X
X=0, Y=y- P .
hence x+my+x=0= 2x+yd—x=0 (X+my’0)|0
2xdx+ydy=0
2
x2 + y7 =C passes through(1,4)
1+8=C
2 2 2
hence x2+ > =9 = L A ellipse = (R)
2 9 18
(D)  length ofnormal
(x+my—x)>+y>=4
m2y? +y2=4
_4_y2 dy _ 4_y2 ydy _ dx
m2 - 2 5 - > 2
y dx y 4-y
—./4- y2 =x+C
x=1l,y=4 = C=-1
(x—12=4-y°
(x—-172+y*=4 = circle = P)]
MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [45]



MC SIR

CLASS : XIII (VXYZ) DPP. NO.- 10

2 2
Ql1, yp The magnitude of the gradient of the tangent at an extremity of latera recta of the hyperbola —-— b—2 =1
a

is equal to (where e is the eccentricity of the hyperbola)

(A)be (B*)e (C)ab (D)ae
XX, Yy, x-ae y-b’ B X y _ _ -
[Sol. T:— — L2 3T — 02 =1 or :—;—1 or ex—y=a = m=ceAns. |
a a a-

[12th, 04-01-2009, P-1]

Q2g, The number of possible tangents which can be drawn to the curve 4x> —9y? = 36, which are perpendicular
to the straight line 5x + 2y —-10=01s :
(A*) zero B) 1 ©) 2 (D) 4

[Hint: y=-(52)x+5 = m=2/5 = a?m?-b*>=9.4/25-4=(36-100)/25<0
Note that the slope of the tangent (2/5) 1s less than the slope of the asymptote which is 2/3 which is not

possible | [12th, 04-01-2009, P-1]

. . . . . . T
Q.3;, hyp Locus of the point of intersection of the tangents at the points with eccentric angles ¢ and 7 ¢ on

2 2
the hyperbola X—2 - Z—z =1is:
a

FAN v — o MY - — 1 (N o — o
{(A) X=a (b") Yy=0 (L) X=a

xsecd ytang _q

[Sol. Tangent at¢,

a b
n xcosech ycotd
e - =1
at 2 ¢ a b
(bseco)h — (a tand)k = ab
(bcosecd)h — (a cotp)k = ab
‘ bsecé ab
b b b(secd —cosecd) —
K= coseco a _ _ b(seco—cosecd) _ b= (B)]
bsecdp atan¢ cot¢ sech—tan¢ cosecd cosech —sec §
bcosecd acotd
X2 y2
Q.49/hyp The equation 29-p + E =1 (p=#4,29)represents

(A) an ellipse if p is any constant greater than 4.
(B*) ahyperbola if p is any constant between 4 and 29.
(C) arectangular hyperbola if p is any constant greater than 29.
(D) no real curve if p is less than 29.
[Hint: Forellipse 29-p>0 and 4-p>0 = p<4
for hyperbola 29 —p>0 and 4-p<0 = p € (4,29)]
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XZ yZ

Q-346myp 1t cos’a  sin’a

(A*) distance between the foci is constant

(B) distance between the two directrices is constant

(C) distance between the vertices is constant

(D) distances between focus and the corresponding directrix is constant
[Hint: d?> =4 a?¢?

=4(@>+b)=4 = d=2 = (A)]

=1 represents family of hyperbolas where ‘a’ varies then

Q.65 hyp Number of common tangent with finite slope to the curves xy =c? & y*>=4ax is:
A) 0 (B*) 1 ©) 2 (D) 4
[Hint: m3=—(a%/4c?)]

2 2 2 2
Q-752hyp Area of the quadrilateral formed with the foci of the hyperbola Z—z = Z—z =1 and z—z - E—z =-1is
1
(A)4(a>+b?) (B*) 2(a” + b%) (©) (@ +b?) (D) 5 (a®+b?)
[Hint:  Given hyperbolas are conjugate and the quadrilateral formed by their foci is a square
¢
22 22
xX“y X"y 0.bey)
now — —5 =1 and ——=5=-1
a’ b’ a’ b’
2 2 2, 1242 2, 12 x
& _1+b_ e§:1+a—2 ;efe§=% ;ele2=a +b (~ae;,0) 0 | Aae,0)
a’ b a’b ab
2ae,)(2be 2ab(a2 + b2 (0,~be,
=% = 2abe e, :% ] [13th test (24-3-2005)]
a

Q. 855h For each positive integer n, consider the point P with abscissa # on the curve y> —x*> = 1. If d,

represents the shortest distance from the point P to the line y=x then Lim(n-d ) has the value equal to

n—o0
272 (B) 5 © (D)0
[Sol.  Curveisrectangular hyperbola. [13th, 16-12-2007]
perpendicular distance, d, = T 0.1 Xy

X

0-1

T

Lim(n-d )_le\/_‘ n’+1— nj

n—0

1

\/n2+1 +n B

= Lim—

1
n—)oo\/_ 2 Ans. |
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Paragraph for question nos. 9 to 11
The graph of the conic x2—(y—1)?= 1 has one tangent line with positive slope that passes through the
origin. the point of tangency being (a, b). Then

Q.9 407y, The value of sin™! (%) is

s B) ¢ © 3 (D%
12 6 3 4
Q.10 Length of the latus rectum of the conic is
(A)1 B) 2 (C*2 (D) none
Q.11  Eccentricity of the conic is

4
(A) 3 (B) 3 (C€)2 (D*) none
[Sol.(i) differentiate the curve  [13'™ test (09-10-2005)] y

2x -2 ld—y_O
X (y_ )dX_ P(a,b)

d_y} __ & b b D) .1 y=1
dxJ,p b-1 "4 (mOP_a) / \

a?=b>-b ..(1) 2,00 /10 (2,0
Also (a, b) satisfy the curve

a?—(b-172=1

a2—(b>-2b+1)=1

a2—b2+2b=2

-b+2b=2 =  b=2 {puttinga?-b’>=-bfrom(1) }

a= . (a%—42)

- (s
sin b) =2 Ans.2

Sol.(ii) Length of latus rectum = —— = 2a = distance between the vertices =2
(note that the hyperbola is r&:tangular)

Sol.(iii) Curve is a rectangular hyperbola = e= .,/ Ans. ]
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CLASS : XIII (VXYZ) DPP. NO.- 11
Q.1,, Thyp Ifx +iy=,/¢ +iy wherei=4/—1 and ¢ and W are non zero real parameters then ¢ = constant and

Wy = constant, represents two systems of rectangular hyperbola which intersect at an angle of
(A = ®) % © (%) =
6 3 4 2
[Hint: x>—y>+2xyi=¢+iy ; x?—y?=¢ andxy =V ; which intersects atg =(D) ]

Q2, hyp Locus of the feet of the perpendiculars drawn from either foci on a variable tangent to the hyperbola
16y2—9x?=1 is

(A)x*+y?=9 B)x2+y>=1/9 (C)x>+y?>=7/144  (D*)x*>+y*=1/16
2 2
[Sol. —— - > =1 [12th, 04-01-2009, P-1] O 174
/16 1/9
Locus will be the auxilary circle
24 2=
Q3,5 Thyp PQ is a double ordinate of the ellipse x2 + 9y? = 9, the normal at P meets the diameter through Q at R,
then the locus of the mid point of PR is
(A)acircle (B) aparabola (C*)anellipse (D) ahyperbola
2 2
[Sol. —+2 =1.a=3,b=1
9 1
2 2
a“x by )
i . - =a”-b :
Equation of PR : 20050 bsin® Z P(acosd,bsind)
%,
3x y C
cos0 sin O N (1) WY Q(acos6,~bsind)
Bquati FOO A= bsinGX _ sin® <
quation of CQ 1y =~ acos0 7 3cosd
- = 2 in (1
sin®  3cos© +(2) putin(1)
3x LoX g 10x _g _ 12cosb _ —4cos6 from (2
cos®  3cos6 = 3cosO = % 5 > 5 om (2)
12cos0 27cosH 10h
we have, 2h = + 3cosO = — cos = >
. 4sin 6 sin O .
2k = sinf — = = sinf=10k
5 5
100x>
sin’0 +cos’0 =1 = 100y2 + 72); =1 =  Ellipse]
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(A)lessthan 2 (B*)2
b t. 2 — 1 + E — 2 — é
[Hint: e 9 9 = ¢ 3
focus =(5, 0)

TTan 4.,‘ At rove
U>SC ICL CL«UUII plUpClly 10 plU

only be tangent at the vertex
r=5-3=2]

<l
e-r

2 2
Q.5 49hyp Ifthe tangent and normal at any point of the hyperbola a_2 - b_2 = 1, meets the conjugate axis at Q

and R, then the circle described on QR as diameter passes through the
(A) vertices (B*) focii
(C) feet of directrices (D) ends of latera recta

Q 628/hyp Let th JOI' axis of a standard Clllpbc qu,ldlb he

v atenla

ducvuu circles have radius e Cqucu to2Rand R 1resp
ellipse and hyperbola then the correct relation is
(A)de’-e=6 (B)e,>—4e,>=2 (C*de?—e?=6 (D)2e’-ec,>=4

ctively. If e, and ¢, are the eccentricities of the

[Sol. “5+25=1 _.) e 2

A= (2= =1+1—¢
8—4e,2=2-¢/
de2—e2=6 Ans. ] [12th, 06-01-2008]

Q.75 hyp If the normal to the rectangular hyperbola xy = c? at the point 't' meets the curve again at 't

then t3 t, hasthe value equal to
(A)1 B*)—1 )0 (D)none
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[Sol. x=ct:>a=c
_c dy ¢
YU T w8 b\
dy__1
dX_ tZ B
my, = t? g
1
tz_mABz_tl_t
tt,=—1]

2 2
Q.8,, Thyp P is apoint on the hyperbola :—2 - z—z =1, N is the foot of the perpendicular from P on the transverse

Y AVE B |

axis. The tangent to the hyperbola at P meets the transverse axis at T . If O 1s the centre of the hyperboia,
the OT. ON is equal to :
(A) €2 (B*) a? (C) b? (D)b%/a?

[Hintt OT=acos0 ; N=asecO = OT.ON=a’]

More than one are correct:

dy
Q.9 Solutions of the differential equation (1 —x?)—— +xy=ax wherea € R, is
513/hyp e
{A*)aconic which is an ellipse or a hyperbola with principal axes paraiiel to coordinates axes.
(B*) centre of the conic is (0, a)

(C) length of one of the principal axes s 1.
(D*) length of one of the principal axes is equal to 2.

dy X ax
[Sol. ax + —2 y = _x2 [12th, 06-01-2008]

X I
[—5dx Sloglix?| 1

L.F. e X" =g
|1-x7

y X
—2— _a[—2% __dx+cC
[1-x| I|1—x2 2
let [1-x%=v? —2xdx=2vdv; xdx=-vdv
y vdv a
hence —=-a|—73 =+—+C
v v v
y=a+Cv

y=a+C |1—X2|

(y—a)?=C?|1 -x}=C*1-x?) or Cxx*-1)

(y—a)+Cx*=C? or (y-a)}-Cx?=-C?
2

2 2 2
—a —a
(yC—2)+XT=1 or (yc—z)_XT=_1 = centre (0, a) ]
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Q.105,, Jhyp In which of the following cases maximum number of normals can be drawn from a point P lying in the

same plane
(A*)circle (B) parabola (C)ellipse (D) hyperbola
[13th, 20-01-2008]

Q.11 Thyp If © is eliminated from the equations

[Sol.

asecO—xtanO=y and bsecH+ytanb=x (aandb are constant)
then the eliminant denotes the equation of

2 2
(A) the director circle of the hyperbola —- — o) =1
a

2 2
(B) auxiliary circle of the ellipse X—2 + }b/_z =1
a

2 2
(C*) Director circle of the ellipse — + 75 = 1

a
a’+b’
2
asecO=y+xtan©0 [13th, 10-08-2008, P-2]
bsecO=x—ytan0

(D*) Director circle of the circle x?+y?=

(@ + b?)sec?0 = x*(1 + tan?0) + y2(1 + tan’0)
=  xiy’=a+bh =  (C)and(D)]

MC Sir
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MC SIR

CLASS : XIII (VXYZ) MISCELLANEOUS DPP. NO.- 12

Q.1, hyp If P(x;,y)). Q(X,,¥,), R(X;,¥;) & S(x,,y,) are 4 concyclic points on the rectangular hyperbola
X y = ¢?, the co-ordinates of the orthocentre of the triangle PQR are :
(A) (X45—Y,) (B) (x4 (C*) (=x4, -y, D) (=x,¥,)

[Hint: A rectangular hyperbola circumscribing a A also passes through its orthocentre

¢ ettt J
V¥ h2t3 |,
|t2t3

c
if (Cti > t_j where 1= 1, 2, 3 are the vertices of the A then therefore orthocentre is [t

1

—c
where t, t, t; t, = 1. Hence orthocentre is {_ cty Zj =(=X4.—Yy,) ]

2 2
Q.2, Thyp LetF ., F, are the foci of the hyperbola )1(_6 - % =1andF,, F, are the foci of its conjugate hyperbola.

If e, and e, are their eccentricities respectively then the statement which holds true is
(A) Their equations of the asymptotes are different.

(B) e > e

(C*) Area of the quadrilateral formed by their foci is 50 sq. units.

(D) Their auxillary circles will have the same equation.

[Hint: e, = 5/4; e.=35/3 [12th & 13t 11-3-2007]
area = % = @ =50
2 2
Acx?+y?=16; Ay =x*+y?=9 ]

Q.3; hyp The chord PQ of the rectangular hyperbola xy = a? meets the axis of x at A ; C is the mid point of PQ
& '0'is the origin. Thenthe AACO is :

(A) equilateral (B*) isosceles (C)right angled (D) right isosceles.
[Sol.  Chord with a given middle point -
L y—X
P
E + Z = 2
ho K 0 A(2h,0)
. . . C(h,k)
obv. OCA s isosceles with OC=CA.] N
2 2

Q4, hyp The asymptote of the hyperbola X—2 - {)—2 = | form with any tangent to the hyperbola a triangle whose
a

area is a’tan A in magnitude then its eccentricity is :
(A*) sech (B) cosech (C) sec’)r (D) cosec*)
[Hint: A=ab=a’tanA => b/a=tan), hencee’=1+(b*a’?) = e*=1+tan’ L =>e=sec ]

Q.55 hyp L?ltui 21‘e§‘)rqm of the conic satisfying the differential equation, x dy +y dx = 0 and passing through the
point (2, 8)is :

(A)442 (B)8 (C*) 842 (D) 16
dy dx
[Sol. ?Jf?:() = Inxy=c¢ = Xy=¢
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passes through (2,8) = ¢=16
xy =16 LR=2a(e’-1)=2a (e=,/2) —x
solving with y=x

vertex is (4, 4) 0
distance from centre to vertex = 4+/2 \(

L.R.=length of TA= 8/2 Ans ]

2
. . X . N
Q.6,, hyp AB isadouble ordinate of the hyperbola —- _y_z =1 such that AAOB (where 'Q'is the origin) is an

[Sol.

equilateral triangle, then the eccentricity e of the hyperbola satisfies

2 2 2
< _ £ « =
(Aye> .3 B)l<e<"r3 ©e="53 (D) e>"73 o
X,
2 2 y NS
—5 5 =1 where y=1
a~ b 21 ;
X_2—1+£ = 2—(b2+[2)£ (1) o
2 X ") - 0/ M
now xX*+P=4F = x? =3P (2)
22 +12) 2 !
+
from (1) and (2) a—2=312 = a’b?+ a2 =3b%~ X
b B
P (3b% —a?) =a? b?
2,2 b 1 b 4 4 2
. a’b 2_ 2 s Z ST 2 5 =
[ 3b2_a2>0:> 3b a>0:>a2>3’1+a2>3 = € >3 :>e>\/§

N b> 1 . b2 4 , 4 . 2
s T >= +—>— e”>— o
ote a 3 = 23 = 3 = ﬁ]

Q.7 hyp The tangent to the hyperbola xy =c? at the point P intersects the x-axis at T and the y-axis at T'. The

[Sol.

normal to the hyperbola at P intersects the x-axis at N and the y-axis at N’. The areas of the triangles

1 1
PNT and PN'T' are A and A'respectively, then — + — is

A A
(A)equalto 1 (B) dependsont (C*)dependsonc (D)equalto 2
X t
Tangent : L
ot ¢ (0, 2¢/)T
put  y=0; x=2ct(T) ’ P(t, c/t)

2¢
x=0; y= Y () NY'N \"{(2ct,0)
Tangent
c normal

[ly  normalis y— T t>(x —ct)

c
put y=0; X=Ct—t_3 N)

C A
x=0; ? —ct® (N)
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2 4
< ¢ ¢ (1+t
Areaof APNT= [Ct + t_3j = A= cd+t)

2t 74
c 21+t
area of APN'T' = Ct(¥+0t3j = A= %
11 2t* L2 2 . 2
- - = = A 1 + _ —
ATA T QA+t Caaty  Sarthy T2

which is independent of t. |

Q.8 S0hyp At the point of intersection of the rectangular hyperbola xy = c¢? and the parabola y? = 4ax tangents
to the rectangular hyperbola and the parabola make an angle 6 and ¢ respectively with the axis of X,

then
(A*) 0 =tan"!(~ 2 tand ) (B) ¢ =tan"'(—2 tan0 )
1 1
(C) 6= 5 tan~!(— tand ) (D) ¢ = 5 tan~!(= tan0 )
[Sol.  Let (x,,y,) be the point of intersection = Y12 =4ax, and Xy, = c? y $\$Q

y? = 4ax xy = ¢2 >
d_y:2_a d_y Y P $ N
dx vy dx X \
dy = tan¢ = 22 dy :tanG:—h
dX (xp.y1) Yi dX (x.y) X,

tan® -y, /x; —yl2 _ o Aaxy 5
tang  2aly,  2ax, 2ax,

=  O=tan!(-2tand) ]

Q.9 9/ny, LoCUS of the middle points of the parallel chords with gradient m of the rectangular hyperbola

Xy =c? is
(A*) y+tmx=0 B) y—mx=0 (€) my—-x=0 (D) my +x=0
X k
[Hint: equation of chord with mid point (h, k) is K+% =2;m=—H = y+tmx=0]

Q.10,, hyp The locus of the foot of the perpendicular from the centre of the hyperbola xy = ¢? on a variable

tangent is :
(A) (2 — y2P = 4c?xy (B) (< +y22=2cxy y
(C) (x* +y?) =4x>xy (D*) (x> +y?)> = 4c’xy
[Hint: hx +ky = h2 + k2 Solve it with xy = c2& D=0 (o
or compare these with tangent at t and eliminate ‘t’. | 0 X
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Q.11 The equation to the chord joining two points (x,,y,) and (X,, y,) on the rectangular hyperbola xy =

* 7 725/y;
cB 1S
A% X Y (B) —— +——=1
X+ X, YitY: X — Xy Yi=Y2
y X y

©) X 4 -1 (D) + =1 (x1.y1)

ity Xt+X i=y: X% (h,lj/ -

[Hint: note that chord of xy = ¢* whose middle point is (h, k) in A ¢
h k (X2,¥2)

further, now 2h=x, +x,and 2k=y, +y, ]

22
Q.12 Atangent to the ellipse % + YT =1 meets its director circle at P and Q. Then the product of the slopes

of CP and CQ where 'C' is the origin is

o0 ey =4 o2 v o
OF (B%) © 5 ™-
X2 [y
[Sol.  The equation of the tangent at (3 cos 0, 2 sin 0) on a + v\ j lis é P
Ecose+%sin6=1 () \y
The equation of the director circle is
x2+y?*=9+3=13 . (1)
The combined equation of CP and CQ is obtained by homogenising equation (ii) with (i). Thus combined
equation is

2
X y .
24 y2= —c0s0+=sin0
x“+y 13(3 5 j

- (Ecosze—l X’ +Esinecosexy + (Esinze—l y2=0
9 3 4
.. Product of the slopes of CP and CQ

13 0s?0-1
coefficient of x> ) cos 13C0$29_9x4 13cos>0-9

. 2 = = X
coefficientof y ?sinze—l 13sin’0-4 9 9—13cos’0—4

4__4
9 9

2 2
Q.13 The foci of a hyperbola coincide with the foci of the ellipse )2(—5 + % =1. Then the equation of the

hyperbola with eccentricity 2 is

2y K2yl . , ,
A) ———=1 B*) ———=1 C)3x—-y*+12=0 (D)9x*—-25y*—-225=0
( )12 1 (B*) 1 1 (C)3x*~y (D) 9x y
[Sol. For theellipse, a>=25, b>=9
9=25(1 2 2_E _i
(1-¢9) = e =5 = €=
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One of'the fociis (ae, 0) i.e. (4,0)
For the hyperbola
ae'=4 = 2a'=4= a=2
and b?=4(?-1)=4x3=12
. X2 y?
equation of the hyperbola is T =1 Ans.]

Paragraph for question nos. 14 to 16
From a point 'P' three normals are drawn to the parabola y? = 4x such that two of them make angles with
the abscissa axis, the product of whose tangents is 2. Suppose the locus of the point 'P' is a part of a
conic 'C'. Now acircle S =0 is described on the chord of the conic 'C' as diameter passing through the

pOIpt (1, 0) and with gradient unity. Suppose (a, b) are the coordinates of the centre of this circle. If T

s V) QUi ¥ S AUITIIL ULl D UPPUST Gy U) GiV UGS VUVLLLGGIDS Vi uav Vhiau v Vi uaaS Viaviav. 1 ;_41

and L, are the two asymptotes of the hyperbola with length of its transverse axis 2a and conjugate axis
2b (principal axes of the hyperbola along the coordinate axes) then answer the following questions.
Q.14404/hyp Locus of Pisa

(A)circle (B*) parabola (C)ellipse (D) hyperbola
Q.15 Radiusofthecircle S=0is
(A*)4 B)5 © V17 (D) V23
Q.16 Theangle a € (0, /2) between the two asymptotes of the hyperbola lies in the interval
(A) (0, 15°) (B) (30°,45°) (C) (45°,60°) (D*) (60°, 75°)
[Sol. Equation of anormal y=mx—2m—m?3 [12th & 13t 03-03-2007]

passes through (h, k)] Y

m*+Q2-hm+k=0
m m,m;=-k
but m m,=2 X X
= m, =—k/2
this must satisfy equation (1) 5
3 SV
k

? —(2- h)— +k=0

k3—4kQ2 -h)+8k=0 (k=0)
k> -8 -4h+8=0
locus of 'P' is y? = 4x which is a parabola Ans.

P(h.k)

now  chord passing through (1, 0) is the focal chord.
Given that gradient of focal chord is 1

2 y !

=1 = t,+t, =2, Alsot;t,=—1

t,+t
175
equation of circle described on t, t, as diameter is g K450
(x— t2)(x— t2)+(y-2t)(y—2t,)=0 ol _1,0) X

X+y2—x(t) + )+t 5 = 2y(t, +1,) 4t =0
2ty x[4+2]+1-2y(2)-4=0
x2+y?—6x—4y-3=0

centrea=3 and b=2; r= 4 Ans.

2—
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y=x/2

x2 2 y
now the hyperbolais — — RANES |
9 4
0
2x 2X o X

asymptotes are y = —= andy=— 5

now tan©=2/3

o =20 y=—x/2

2B Lo (2)
tanoc—l_(4/9), tan o = 5 o = tan 3

hence o € (60°, 75°) Ans. |

Paragraph for question nos. 17 to 19
A conic C passes through the point (2, 4) and is such that the segment of any of its tangents at any point
contained between the co-ordinate axes is bisected at the point of tangency. Let S denotes circle
described on the foci F| and F, of the conic C as diameter.
Q.17  Vertex ofthe conic Cis

(A)(2,2), (-2,-2) (B*) (242.242); (-242.-242)
(©)(4.4),(4.-4) D) (2,2). (-+2.-+2)
Q.18 Director circle of the conic is
(A)x>+y*=4 B)x*+y>=8 O)x*+y?>=2 (D*) None
Q.19 Equation ofthe circle S is
(A) x> +y?>=16 B)x*+y>=8 (C*) x> +y2=32 D)x>+y*=4
[Sol. Y-y=m(X-x);if Y=0then
(0, y- N
» y=mx)
X=x-< andif X=0then Y=y—-mx. P(x.y)
m
d
Hence x -~ =2x = > =_ Of =L o\
m dx X m
J9Y (95 Lo L R 1y
y X ¢ = Xy=c¢ CA: x+y=0 44) XY=
passes through (2, 4)
= equation of conicis xy =28 X2,¥

which is a rectangular hyperbola withe =+/2 .

Hence the two vertices are (2\/5 242 ), (_ 2.2, -22 ) (-4, —4)
focii are (4,4) & (—4,4)
Equation of Sis x> +y?>=32 Ans. ] €2v2.-242)
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Assertion and Reason
Q.20 Statement-1: Diagonals of any parallelogram inscribed in an ellipse always intersect at the centre of
the ellipse
Statement-Z: bCIlLIC Ul LIlC Clllpse lS t[le OIlly pUlIll at WIllLIl two LIIUI US can UlseCL eaCIl ULIICI dIlU
every chord passing through the centre of the ellipse gets bisected at the centre.
(A*) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement -1 is True, Statement -2 is False

(D) Statement -1 is False, Statement -2 is True
[SQL Statement-2 is correct as P”thP is a central conic and it also explains Statement-1.

Hence, code (A) is the correct answer. |

Q.21 Statement-1: The points of intersection of the tangents at three distinct points A, B, C on the parabola
y? = 4x can be collinear.
Statement-2: Ifaline L does not intersect the parabola y> = 4x, then from every point of the line two
tangents can be drawn to the parabola.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement -1 is True, Statement -2 is False
(D*) Statement -1 is False, Statement -2 is True
[Sol.  Area of the triangle made by the intersection points of tangents at point A(t,), B(t,)) and C(t;) is

=t =t -4 =0

Hence, Statement-1 is wrong. Statement-2 is correct.

Hence, code (D) is the correct answer. ]
Q.22 Statement-1: The latus rectum is the shortest focal chord in a parabola of length 4a
because

2
Statement-2: Asthe length ofa focal chord of the parabola y? = 4ax is a(t + lj , which is minimum
t

whent=1.
(A*) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement -1 is True, Statement -2 is False
(D) Statement -1 is False, Statement -2 is True
[Sol. Let P(at?, 2at) be the end of a focal chord PQ of the parabola y? = 4ax. Thus, the coordinate of the

) (a 2a
other end point Q is t_2 T
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2
". Length of focal chord is, a (t + lj , Where (t + 3 >2 forall t=0.
t

2
a(t+3 24a = PQ=>4a

Thus, the length of the focal chord of the parabola is 4a which is the length of its latus rectum.

nnn tha latirgrant faonaralhnala iqatha chartact fanal ~lh~ed

) B PN *h] 2B ] 1iQ 1
11CLIVC, l.llC atusreciim or a patavvia 1ds i€ SNOIesSt 10Cai Cnora.

Thus, Statement-1 and Statement-2 is true and Statement-2 s correct explanation of Statement-1 |

Q.23 Statement-1: If P(2a, 0) be any point on the axis of parabola, then the chord QPR, satisfy
1 1 1
2t 27 4.2
(PQ)* (PR)” 4a
Statement-2: There exists a point P on the axis of the parabola y? = 4ax (other than vertex), such that
1 1
7t 2
(PQ)" (PR)

(A*) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1

(R) Statement-1 1s True. Statement-2 is True : Statement-21s NOT a correct exnlanation for Statement-1
(=) Statement-| 15 1rue, Statement-/ 15 1rue | Statement- g\ (Wipd'correct explanation for Statement-1

= constant for all chord QPR of the parabola.

(C) Statement -1 is True, Statement -2 is False
(D) Statement -1 is False, Statement -2 is True
[Sol. Let P(h,0) (where h=0) be a point on the axis of parabola y? = 4ax the straight line passing through
P cuts the parabola at a distance r.
= (rsin0)>=4a (h +rcos 0)

= 12 5in’0 — (4a cos O)r —4ah =0 ..(4)
4a cosH 4ah (h+rcos 8, r sin 6)
where, 1, +1r,= 5 andr,r, =— 5 _.
172 sin%0 et sin” 0
) r sin 6
1 1 1 +r; cos’® sin’0 (h.0)P,

1 1
. _— = —F— = = +
" PQ? PR? i ¥ r’r; h*  2ah reos 6
which is constant only, if h?> = 2ahi.e.,h=2a R

1 1 cos’0 sin’0 1
+ = + =

= PQ?  PR? 4a’ 4a’ 4a
1 1
Thus, 5, 2 pQ> PR2 = constant for all chords QPR,

ifh=2a.
Hence, (2a, 0) is the required point on the axis of parabola.
". Statement-1 and Statement-2 are true and Statement-2 is correct explanation of Statement-1 |

Q.24 Statement-1: The quadrilateral formed by the pair of tangents drawn from the point (0, 2) to the
parabola y*>— 2y + 4x + 5 = 0 and the normals at the point of contact of tangents in a
square.

Statement-2: The angle between tangents drawn from the given point to the parabola is 90°.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement -1 is True, Statement -2 is False

(D*) Statement -1 is False, Statement -2 is True
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[Sol. (y—12=—4(x+1) X0

Directrix x+1=1

x=0 - (0,2)
If tangents are drawn from (0, 2) to the parabola (i.e. from directrix)
then length of tangent will be unequal hence the quadrilateral formed by
pair of tangents and normals at the point of contact is rectangle. |

More than one are correct:
Q255 I the circle x2 + y? = a? intersects the hyperbola xy = ¢? in four points P(x,. y,), Q(X,, ¥,).
R(X33 Y3)’ S(X4a Y4)’ then

(A*) X, +X, TX;+%x,=0 (B*) y, +y,Ty;+y,=0
(C*)‘ X, X, X; X, =c* (D*) y,¥,¥;y,=¢*
[Sol. solving xy=c? and x> +y?=a’
4
c
x? + Z a?

xt—axi-a2x?+ax+c¢t=0

= 2x=0; >y=0
4

= — 4
X1 Xy X3X,=C = V1Y, Y3y =¢"]

Q.26 S03hyp The tangent to the hyperbola, x> —3y?=3 at the point («5 , 0) when associated with two asymptotes

constitutes :
(A) isosceles triangle (B*) an equilateral triangle

(C*) atriangles whose areais +/3 sq.units = (D) aright isosceles triangle .
[Hint: area ofthe A=absqunits ; H: x*/3-y?/1=1 ]

Q.27 The locus of the point of intersection of those normals to the parabola x*>= 8y which are at right

S R S P S N S r ca oo 11 1 11/ N 1 4 L1 1O
angies 1o cacn oucr, 1S d parabola. vvicCi 01 U 10110winNg Noia(s) gooda 11 respect Ol e 10Cus ¢
(A*) Length of the latus rectum is 2.

11
(B) Coordinates of focus are (O’EJ

(C*) Equation of a directro circle is 2y — 11 =0
(D) Equation of axis of symmetry y = 0.
[Hint: Locusis x*-2y+12=0 ] [REE'97, 6]
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Match the column:

Q.28,5 Column-I
(A)  Ifthechord of contact of tangents from a point P to the
parabola y? = 4ax touches the parabola x? = 4by, the locus of P is

[Sol.
(A)

(B)

©

(D)

T

(B)  Avariable circle C has the equation

x2+y2 =22 = 3t+ 1)x — 2(t2 + 2t)y + t = 0, where t is a parameter.

The locus of the centre of the circle is

(C)  Thelocus of point of intersection of tangents to an ellipse X—2 +
a

at two points the sum of whose eccentric angles is constant is
(D)  Anellipse slides between two perpendicular straight lines.

Then the locus of its centre is

yy,=2a(x+x,); x> =4by =4b[(2aly,) (x T x;)] = y,x*—8abx—8abx, =0
Hyperbola

D =0 gives xy =—2ab =

centreisx =t> —3t+1 (1)
y=1+2t - 2)

(2)—(1)gives —x+y=5t—1
l-x+y

-5

Substituting the value of tin (2)

2
(y—x+1 y—X+1j
y—( 5 j +2( 5

25y =(y—x+1y+10(y—-x+1)

or

(P)
Q)

(R)

(S

[Ans. (A)S; (B)R; (C) P: (D) Q]

25y =y?+x2+1-2xy—2x+2y+ 10y — 10x + 10

x2+y?—2xy—12x— 13y +11=0
which is a parabola
asA #0and h>=ab |

o+
acos B

o-p
2

o+f

bsin

h= ~a-p
2

COoS

k=

COoS

o+f

given = constant=C

o-B acosC bsinC
.. COS = =

2 h k
Locus of (h, k) is a straight line

VY, = XX, = b? (D)

and (X2 - X1)2 + (Y2 - Y1)2 = 4(a2 -

Also  2h=x,+x,
2k=y, *+y,

(b
= y=

b?)

—tan C)X
a

(2)

from (2) (x; + X,)? + (y,1y,)>— 4(X, X, + y,y,) = 4(a> — b?)
4 (N2+k?)— 4 263 = 4 (a2 -b?)

. x*+y?=a’+b?> = Circle

>

a1 TT
Colulnmn-ii

Straight line

Circle

Parabola

Hyperbola

[18-12-2005, 12t]

Y,
(hk

1
Xl,yl
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Alternative: Equation of director circle with centre (h, k)

(x—hy +(y -k =a’ + b?

(0,0)liesonit = h?+k?>=a%+b? = locus is x> +y?=a?+b? ]
Q.29,6 Column-I Column-I1
2 2
(A) For an ellipse % + YT =1 with vertices A and A', tangent drawn at the (P) 2

point P in the first quadrant meets the y-axis in Q and the chord A'P meets
the y-axis in M. If'O' is the origin then 0Q? — MQ? equals to

(B)  Iftheproduct of the perpendicular distances from any point on the Q 3
2 2
X y C .
hyperbola —- — b_2 =1 of eccentricity e =+/3 from its asymptotes
a
is equal to 6, then the length of the transverse axis of the hyperbola is
(C)  Thelocus of the point of intersection of the lines R) 4

X—y— t=0an txX+ty— =
V3 443 t=0and 3 443 =0
(where t is a parameter) is a hyperbola whose eccentricity is
are the feet of the perpendiculars trom the foci
(D)  IfF, &F, are the feet of th diculars fi he foci S| & S, S) 6

22
ofan ellipse X? + y? =1 on the tangent at any point P on the ellipse,

then (S,F)). (S,F,) is equal to [Ans. (A)R; (B)S; (C)P; (D)Q]
[Sol.(A) a=3:b=2
T X cos0 N ysin©O _q
’ ° JQ(0, 2cosech)
x=0 ; y=2cosec |
2sin O R ﬂ Nose,z sind)
chord A'P, y= m (x+3) (—3,0)!‘%13&’0)
2sin0
putx=0 Y l+cos0

N 1+cosO

Now 0Q?—MQ?=0Q? - (0Q — OM)? = 2(0Q)(OM) — OM? = OM{ 2(0Q) — (OM) }

2sin© 4 2sin0 4sin® | 2(1+cos0)—(1-cos” 0) 4(1+4cos0)(2—1+cos0)
sin® 14cos®| 1+cos6 sinO(1+ cos 0) ~ (1+cosO)(1+cosB)

B) a2b> at.a? (e2 -1 ; y=(b/a)x
( PP, a’+b? a’e’ ’ \ a secB,b tand
2a’ ’
% =6 = a’=9 = a=3 /
hence 2a=6
2 2
X Yy
C hyperbola ——=—=1
(€ hyperbola 777
(D)  Product of the feet of the perpendiculars is equal to the square of its semi minor axes. |
MC Sir Dpp's on Conic Section (Parabola, Ellipse, Hyperbola) [63]



