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1 (d)
The circle x2 + y2 + 2 gx + 2 fy + ¢ = 0 cuts an intercept of length 2./f2 — ¢ on y-axis.

For the circlex? + y2 4+ 4x — 7y + 12 = 0, we have
g=2,f=-7/2andc =12

49
.y — intercept = 24/f2—c =2 ’7—12 =1
(

2 a)

1
4 2

+ Eccentricity of ellipse= Jl — Z_Z = \/1 4 =Y

v Eccentricity of hyperbola= 2

b2
> |1+—=> 2
64

b2
= 4=1+— =192 = b2
64

3 (@)
2 2
Let the equation of the required ellipse be ’1(— + Z—Z =1

6

But the ellipse passes through the point (2,1)

y X2y
-2 +T71

——d_ 42, 1)

©, 1)

e e




— :>b2_4
b2 4 3

Hence, equation is

= x?2+12y%2 =16

4 (b)
We have,
x=2t+1,y=t>+2
x — 1\?
Sy = ( > ) +2
>x-1)%2=4(y-2)
The equation of the directrix of this parabola is
y—2=-1lor,y=1 [Usingy = —a]
5 (c)

Given equation can be rewritten as

2_4k( 8)
Ve Tk

The standard equation of parabola is

Y2 = 4AX, where A = %

~ Equation of directrix is X + % =0

:x—E+Z=0

But the given equation of directrixisx —1 =0
Since, both equations are same
. 8 k J—
e Tas 1
=32—-k?=4k > k=-8,4
6 (d)
The equation of the ellipse is
2 2 _ (+1)? | -1)?
3x+ 1D +4(y -1 =120, =T V)
The equations of its major and minor axes are y — 1 = 0 and x + 1 = 0 respectively
7 (@)
Let mid point of the chord be (h, k), then equation of the chords be
hx?  ky? h? k2
Ztp ittt
2 2 2
4 (5+5)% ()

Since, line (i) is touching the circle x? + y? = ¢?

=1




h? k*\b* [ b*h?
“\a@ )=\ e

Hence, locus is (b?x2 + a?y?)? = c?(b*x? + a*y?)
8 ()

Given curve is y? = 4x (1)
Let the equation of linebey = mx + ¢

Since, % = m = 1 and above line is passing through the point (0, 1)

1=10)+c=>c=1

y=x+1 ..(i0)

On solving Egs. (i) and (ii), we get

x=1landy =2

This shows that line touch the curve at one point. So, length of intercept is zero.

9 (9
We have, AB = 2
Since A ABC is equilateral. Therefore,

AC = BC = 2and 0C = 2 (Side) = V3
Y

C

v
Thus, the coordinates of € are (0,/3)

Let the circumcircle of A ABC be
x2+y2+2gx+2fy+c=0

It passes through (1,0), (—1,0) and (0,+/3)
~1+2g+c=01-2g+c=0and3+2V3f+c=0

Solving these three equations, we get
g=0,c=—1andf=—%

Thus, the equation of the circumcircle is

x2+y2—iy—1=0
V3
10 (c)




The coordinates of P be (h, k)
Let the equation of a tangent from P (h, k) to the circle
x2+y?2=a’bey =mx+avl+m?
Since P(h, k) liesony = mx + av1 + m?
~k=mh+ a1+ m?
= (k = mh)? = a(1 + m?)
=>m?(h? —a?)—2mkh+k?—-a’>=0
This is a quadric in m. Let the two roots be m,; and m,. Then,
2 hk
h2 — g2
But, tan ¢ = m,,tan § = m, and it is given that
cota+cotff =0
1 1 2 hk
=>m—1+m—2=0=>m1+m2=0=>—k2_a2=0=>hk=0
Hence, the locus of (h, k) isxy =0
11 (b)
We have,
x=2+t3y=2t+1
>x—2=t?andy—1=2t
= (y—1)?%=4t?>andx — 2 = t?
=y —1)?%=4(x - 2),
Which is a parabola with vertex at (2,1)
12 (b)
Given equation of ellipse is
2 2
; + b—z = 1((1 <b)
It is a vertical ellipse with foci (0, be)
Equation of any tangent line to the above ellipse is

m; +m, =

y = mx ++/a?m? + b?
=~ Required product
—be +Va?m? + b?||be + Va?m? + b?
V1 N
a’m? + b? — b2e?
m2+1
a’m? + b%(1 — e?)
m2+1
a’m?+a? [+ a? = b2(1 — e2)]

m2+1
2

(b)
Since, 2 ADB = £ADC = 90°, circle on AB and AC as dismeters pass through D and therefore the
altitude AD is the common chord. Similarly, the other two common chords are the other two
altitudes and hence they concur at the orthocenter

4




B

14 (b)
Given equation of ellipse can be rewritten as
(x—2)2+(y+3)2_ X? y?

25 16 1= 55+ 16=1

Where X =x—-2,Y=y+3

Here,a > b

o ||, _16_3
C T az 255

=~ Focus (+ae, 0) = (£3,0)

= x—2=43,y+3=0
= x=5=-1,y=-3
=~ Fociare (—1,—3)and (—1,-3)

Distance between (2,-3) and (-1,-3)

=JQ2+1)2+(-3+3)2=3

and distance between (2, —3) and (5, —3)

=/(@2-52+(-3+3)2=3

Hence, sum of the distance of point (2, —3)from the foci
=3+3=6

15 (o)

We have,

O0C = Length of the perpendicular from (0,0) ontheline3x+4y—15=0
15 3

Nerwis

#AB =2AC =2/0A% - 0C2 = 2v/36 — 9 = 6V3

= 0C =




. 2
We know that the normal at (at?, 2at;) meets the parabola at (atZ,2 at,), ift, = —t; — =
1

Here, the normal is drawn at (x4, x;)

-'.at12=2at1:t1:2:1:2:_2_5:_3

The coordinates of the end points of the normal chord are P(4a, 4a) and Q(9a, —6a)
Clearly, PQ makes a right angle at the focus (a, 0)

17 (a)

The equation of the family of circles touching 2x —y —1 = 0 at (3,5) is
(x—=3)2+@w-5%?+212x—y—-1) =0 ..(»0)

It has its centre (—A + 3, “%) onthelinex +y =5

A+10
“-A+3+-—5—=531=6

Putting A = 6 in (i), we get
x2+y?+6x—16y+28=0

As the equation of the required circle

18 (d)

Given that equation of parabola is y% = 9x
On comparing with y? = 4ax, we geta = %

Now, equation of tangent to the parabola y? = 9x is

— vt
y=mx+-— ..(1)

If this tangent passing through the point (4, 10), then

9
10:4m+m
= 16m? —-40m+9=0
>@Am-9){4m-1)=0

19

:”n_Z'Z
On putting the values of m in Eq. (i)
4y =x+36and4y =9x + 4
>x—4y+36=0and9%x —4y+4 =0

19 (a)

Required length = y-intercept = 2 E -2=1




20 (b)
Given equationisxy = a
On differentiating, we get
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2 (d)
Equation of auxiliary circle is

NN :{(A)

ym, 0)

y'

Equation of AM is =+ % = 1 ... (i)

On solving Egs. (i) and (ii) , we get M (— %,g)

Now, area of AAOM = % 0A x MN

27 .
= E sq unit

3 (d)

Equation of tangent to y? = 4x isy = mx + %
Since, tangent passes through (-1, —6)
=-m+—=>m?-6m—-1=0
m

Here, mym, = —1
~ Angle between them is 90°

4 (b)




The equation of the ellipse is
(x+2)2+(y_1)2 _

4(x’>+4x+4)+9(y2 -2y +1)=36=> 3 >3

1

So, the coordinates of the centre are (—2,1)
5 (c)
The two circles are
x?2+vy?2—2ax+c>=0andx®+y2—-2by+c?>=0
Centres and radii of these two circles are :
Centres: C;(a,0) C,(0,b)
Radii : r1=\/m r2=\/m
Since the two circles touch each other externally.
S~ GG =11+ 1,
= ya? + b2 =+/a? — c2 +/b? — ¢2
Sa?+b?2=a%—c2+b%—c?+2a?— /b2 —c?
= c* = a?b? — c?(a® + b?) + ¢*

1 1

1
= q2h? =C2(a2+b2)3g+ﬁzc—2
6 (a)

It is given that 2ae = 8 and Z?a =25

2a
:Zaex?=8x25:>4a2=200=>a=5\/§:>2a=10\/§

7 ()

Equation of chord joining points P(a cos a, b sin o) and Q(a cos 3, b sin B) is

x a+By ¥y . ja+p a—f

“as(230)  Zon (5 ) « c(51)
Now, B = a + 90°

x 20+90% y . (2a+90° 1

oos(F ) (55 7z

now, compare it with Ix + my = —n, we get
o5 (20( -; 90°) ) sin (Za -; 90°) "

al bm \2n
w cos?0+sin?0 =1
= a?l? + b?m? = 2n?

8 (0

2 2
Let LSL" be a latusrectum and C be the centre of the hyperbola % - i—z = 1.1t is given that CLL" is

equilateral triangle. Therefore, 2LCS = 30°

In ACSL, we have

tan30° = %
ansv=Ts




1++13
= =>V3e2-—e—V3=02e=
3 e 2v/3

()

Given equation can be rewritten as
=>4(x?2—-6x+9)+16(y2—-2y+1)—36—-6=1
(x-3? (-1*

53 55
4 16

53
16

53
Here,a? = = and b? =

a2_b2

~ Eccentricity of ellipse is e = —

The equation of hyperbola is
4x? —9y% =36

x2  y? .

The equation of the chords of contact of tangents from (x,y;) and (x5, y,) to the given hyperbola
are




XXy _ Yy _ .
5 . 1 ...(iD)

and 22 - 2¥2 — 1 iii)
9 4

Lines (ii) and (iii) are at right angles.

16

The circle having centre at the radical centre of three given circles and radius equal to the length of
the tangent from it to any one of three circles cuts all the three circles orthogonally. The given
circles are

x2+y2—-3x—-6y+14=0 ..»0)

x2+y?—x—4y+8=0 ..(ii)

x2+y?+2c—6y+9=0 ..(ii)

The radical axes of (i), (ii) and (ii), (iii) are respectively

x+y—3=0 ..(iv)

and,3x—-2y+1=0 (V)

Solving (iv) and (v), wegetx = 1,y = 2

Thus, the coordinates of the radical centre are (1,2)

The length of the tangent from (1,2) to circle (i) is given by

r=v1+4-3-12+14=2

Hence, the required circle is

(x—1)%?+(y—-2)2=22=2x2+y>-2x—4y+1=0

12 (d)

It is clear from the figure that the two curves do not intersect each other

Directrix of y? = 4(x + 1) isx = —2. Any pointon x = —2is (=2, k)

Now mirror image (x, y) of (—2, k) in the line x + 2y = 3 is given by

x+2 y-—k —-2+2k-3
=)

10 — 4k
>x= -2

From Egs. (i) and (ii), we get




_4+3<5x)
y=%T5\%

3x
3y=4+7

= 4y = 16 + 3x is the equation of the mirror image of the directrix

14 (b)

. . x?  y?

Puttingx = at?in + 5
2

We get, t* +Z—2= 1

ie,y2 =b?(1 —t*) = b?2(1 + t*)(1 —t?)

yisreal,if1 —t?2>0

ie, |t] <1

16 (a)

The combined equation of the lines joining the origin to the points of intersection of

=1,

xcosa + ysina = pand x? + y2 — a? = 0 is a homogeneous equation of second degree given by
x cosa + ysin a>2
p
= x2(p? — a? cos? a) + y%(p? — a®sin? a) — (a? sin 2a)xy = 0
The lines given by this equation are at right angle

Coeff. of x2 + Coeff.of y2 = 0
2

x2+y2—a2<

= p? —a? cos? a + p? — a? sin?
17 (a)

Using S; — S, = 0, we obtain 3 x — 9 = 0 or, x = 3 as the equation of the required common tangent
18 (a)

Since the difference of the radii of two circles is equal to the distance between their centres.
Therefore, two circles touch each other internally and so only one common tangent can be drawn to
given two circles

19 (b)

Clearly, the incidence ray passes through the point P(—2, —1) and the image of any point Q on BP is
y=-1

A NI

a=0=2p?=a?

L P(-2,-1)

Let us find the equation of PB. Let its equation be
y+1l=m(x+2)
It touches the circle x? + y? = 1




4
|=1=>m=0,—

) ‘Zm—l
- 3

Vvm? +1

So, the equation of PB is

4
y+1=§(x+2)or,4x—3y+5=0

Let Q(—5,5) be a point on PB. The image of Q in y = —1 is R(—5,3). So, the equation of RP is
3+1
-5+2

20 (c)

The equation of the tangent to the given circle at the origin is y = x. Image of the point A(2,5) in
y = xis (5,2).

Thus, the coordinates of B are (5,2)

y—3= (x+5)or,4x+3y+11=0
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2 (b)
 PQ Is the double ordinate. Let MP = MQ = L.
Given that AOPQ is an equilateral, then OP = 0Q = PQ

= (0P)? = (0Q)* = (PQ)*

a? a?
:>b—2(b2 +12) + 12 :b—z(b2 +12) + 1% = 417

Cl2
= b—z(b2 +12) + 312

(%\Iszrlz,l)

P

= 3a%(e?-1) > a?
= e?>4/3

2
.oe > —=

V3
3 (b)

SUBJECT : MATHS
DPP NO. :3

Clearly, x? — y? = c? and xy = c? are rectangular hyperbolas each of eccentricity v/2

.'.e:el=\/§$€2+€12=4
4 (b)
Since, both the given hyperbolas are rectangular hyperbolas

16




we=v2,e =2
Hence, e?+e?=2+2=4

5 (d)
2 2
Since, % - i—z = 1, passes through (3, 0)and (3\/5, 2)

and — — —
9

ce= 1422 142
neT a? 9

6 (d)

Let the equation of circles are
S1=x2+y*+2x—-3y+6=0 ..(i)

S, =x>+y?+x—8y—13=0 ..(i0)

~ Equation of common chord is

$5:—8,=0

> %2 +y2+2x—-3y+6)— (x> +y?+x—-8y—13)=0
= x+5y+19=0 ..(iii)

In the given option only the point (1, —4) satisfied the Eq. (iii)
7 (d)

Let P(h, k) be the given point. Then, the chord of contact of tangents drawn from P to the ellipse

Z—z + 2’—2 =1is

hx ky )

? + ﬁ =1 (1)

This subtends a right angle at the centre C(0,0) of the ellipse. The combined equation of the pair of
straight lines joining C to the points of intersection of (i) and the ellipse is

x? y2  (hx  ky\’

az b2 (? ﬁ)

This equation represents a pair of perpendicular straight lines.
1 h* 1 k2 2 k* 11

Z et P EtrT et e

+
a

2 2
Hence, the locus of (h, k) is *+ 2’—4 = % + b_12

a4-
8 ()
The locus is a hyperbola.




9 ()

Given equation of ellipse can be rewritten as

2

-1 (v+3)
178 T 1/16

~ E t"—1b2—18—1
- Eccentricity = pri 6= 7

11 (a)

The equation of the tangent at (—3,2) to the parabola y? + 4x + 4y = 0 is
2y+2(x—-3)+2(vy+2)=0

=>2x+4y-2=0

=>x+2y—-1=0

Since the tangent at one end of the focal chord is parallel to the normal at the other end. Therefore,
the slope of the normal at the other end of the focal chord is —1/2

12 (c)

Solving the equations of lines in pairs, we obtain that the vertices of the A ABC are
A(0,6), B(—2+/3,0) and €(2v/3,0)

Clearly, AB = BC = CA

So, AABC is an equilateral triangle. Therefore, centroid of the triangle ABC coincides with the
circumcentre. Co-ordinates of the circumcentre are 0'(0,2) and the radius = 0'A = 4.
Hence, the equation of the circumcircle is
(x—0)2+(y—2)2=4%0or, x> +y*—4y=12

13 (c)

Given, 7% — 4r(cos® +sin0) —4 =0 ..(I)

Put x =rcos®, y = rsin®, thenr? = x? + y?

~ From Eq. (i)

x2+y2—4(x+y)—4=0

= x2+y?—4x—4y—4=0

~ Centre of circle is (2, 2)

14 (c)

Let P(h, k) be the mid-point of a chord AB of length 4 units

=1




v
In A OPA, we have

0A*> = OP* + AP> 2 4> = h* + k* + 2* = h* + k* = 12

Hence, the locus of P(h, k) is x? + y? = 12, which is a circle of radius 23
15 (b)

Equation of normal at P (a sec ¢, b tan ¢) is

axcosd + by cotdp = a? + b?

Then, coordinates of L and M are

2+b2

(az+b2 .seco, 0) and (0‘ a . —tan q)) respectively.

a

Let mid point of ML is Q (h, k),
Then h = (a?+b%) secd

2a
2ah )
.. (1)

(a? + b?)
_ (a?+b?)
T 2p

2bk ..
tanq) = m ...(11)

secq) =

and k tan ¢

From Egs.(i) and (ii), we get
4a’h? 4b?k?
(a? + b?)? B (a? + b?)?
Hence, required locus is
y?

) a2+b22=1
(“257)

Let eccentricity of this curve is e;.

a® +b2\>  [(a?+ b2\
_ 2 _
=>< 2a >_< 2a >(el D
= a’?=>b%?-1)
= a’?=a%(e?—1)(eZ —1) [+ b? =a?(e? —1)]

>ele?—e?—ef+1=1
= ef(e?—-1) =e?
e

sec?¢p —tan? p =

:>61=

e2—1




16 (b)
Let (h, k) be the mid-point of a chord of the hyperbola x? — y? = a?. Then, the equation of the
chord is
hx — ky = h? — k? [Using: T = S']

h k? — h?

This touches the parabola y? = 4ax
k*—h*  a

o k = m

= h(k? — h?) = ak?
Hence, the locus of (h, k) is x(y? — x2) = ay? or, y?(x —a) = x
17 (c)

x2+y?+6x+6y—2=0

Centre (—3, —3), radius = V9+9+2=+20

[Using: ¢ = a/m]

3

1

y
Now, QC = +/(-3)% + 62 = /45

In right ACPQ
PQ=+45-20=5

18 (d)

We have, 2a = 6,2b = 4

) b? 5
e = 1—a—2=>e= 3

So, distance between foci = 2ae = 6 §= 25

and, length of the string = 2a + 2ae = 6 + 2v/5

19 (b)

The equation of a tangent to the given parabola is
9

= + —
y mx am

If it passes through (4,10), then




9
10 =4m+ —
mn 4m

= 16m? —40m+9=0
>@4m-1)(4m—-9)=0 =>m=-,

20 (b)
We know that the area A of the triangle formed by the tangent drawn from (x;, y;) to the circle x? +
y? = a? and their chord of contact is given by
_aGef +y7 - )P
SR
Here, the point is P(4,3) and the circle is x? + y2 =9
3(4% + 32 —9)3/2 192

27 1 32 Sq. units = Esq. units

~ Required area =
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1 (b)
Given,y =mx + 2

2 2

X
and>= -2 =1
9 4

Condition of tangency, ¢ = +Va*m? — b2

242
i_
3

Let any point P(x;,y;) outside the circle. Then, equation of tangent to the circle x? + y? + 6x +
6y = 2 at the point P is

xx1+yy13(x+x)+3(y+y,) —2=0 ..»0)

The Eq. (i) and the line 5x — 2y + 6 = 0 intersect at a point Q on y-axis ie,x = 0
=>50)—-2y+6=0 =y=3

=~ Coordinates of Q are (0, 3)

Point Q satisfies Eq. (i)

~3x;+ 6y, +7 =0 ..(ii)

Distance between P and Q is given by

PQ? = x{ + (y1 — 3)?

=x{ +yf —6y; +9

=11-6x, — 12y, (v x?+y?+6x; +6y, —2=0)

=11-2(3x; — 6y41)

=11—-2(-7) =25 [from Eq. (ii)]

~PQ=5

3 (b)

Equation of circle which touches x-axis and coordinates of centre are (h, k) is
(x—h?+ @ —-k?=k?

Since, it is passing through (—1, 1), then

(—1—-h)?+ (1 —k)>=k?

= h*+2h—-2k+2=0

For real circles, D =0,




= (2)2-4(-2k+2)>0 > k>

4 (b)

The required equation of circle is

(x2+y2—6)+A(x?+y?>—6y+8)=0 ..(I)

It passes through (1, 1)
(1+1-6)+A(1+1-6+8)=0

= —44+41=0

> 1=1

~ required equation of circle is

x2+y2—6+x2+y2—6y+8=0

= 2x%+2y?—-6y+2=0

= x2+y2-3y+1

5 (a)

The equation of anormal to y? = 4x isy = mx — 2m — m3.

If it passes through (11/4,1/4), then

1 11m

—_=— -2 — 3
2 4 m-—-m

21=11m—-8m—4m3

1 -1++3
:>4m3—3m+1=0:m=§,T
Hence, three normals can be drawn from (11/4,1/4) to y? = 4x

6 ()
Here, a? = cos? a and b? = sin® a

2 in2
Now, e = f1+b—2 > e= /1+Sm2a

a cos“
> e=+1+tan’a = e = seca

Coordinates of foci are (+ae, 0)ie, (+1,0)

Hence, abscissae of foci remain constant when o varies.

8 (9

It is a known result
tltZ - —1

9 (@)

Here, g, = —1,f; =11,¢;, =5

and g, =7,f,=3,c,=k

= 2(-1.74113)=5+k =>k=47




10 (c)
2 2
If the ellipse % + Z—z = 1 and the straight line y = ma + c intersect in real points, then the quadratic

z—z + (ma;-lz-c)z = 1 must have real roots.
~Discriminant > 0 = ¢2 < a?m? + b?

11 (a)

Let the equation of rectangular hyperbola is xy = c2.

Take any four points on the hyperbola
P (ctl,ﬁ) ,0 (ctz,é) ,R (ct3,é) and S (ct4,é) Such that PQ is perpendicular toRS.

equation

YA

S(Ct4, C/[4)
P(Ctl, C/ll)

X'

o<’
(cty, c/t7)0
(ct3, ¢/t3)R

> X

\J

!

y
Since, OP makes angle a withOX.

1
Therefore, tan a = -1 =
ety t2

.. 1 1 1
Similarly, tan g = = tany = = andtand = =
2 3

4

~ tanatanftanytand = ..(1)

t2t2t2t2
Now, PQ is perpendicular to RS.
c ¢ c ¢

t, t; _ ty t3
2 b4 ot B3 _ 4
ct, —cy  cty, —cts

= —Lx(—i) =-1

tltz t3t4
1
$ _—
t1totsty
= t1t2t3t4 =-1
From Eq.(i),
tanatanftanytand =1
12 (a)

=-1

. . x% y?
Equation of hyperbola is i 1
Distance between foci of hyperbola= 2ae

. . . . 2a
and its distance between directrices = —~




According to the question,

2ae

3
2a/e 2

Equation of pair of tangents is

5S, =T?

= (x2+y2—4)(9+4—4) = 3x+ 2y —4)?
= 5y2+ 16y — 12xy +24x —50 =0

2h 12
smyg+m, :—?:?

andmym, =0

Now, m; —m, = \/(my + m;)% — 4mym,

<12)2 0 12
5 5

14 (c)
Given equationis 9x2 + 4y? —6x + 4y +1 =10

=>9(x2—Ex+i>+4<y2+y+l>+1—1—1=0
37 32 4

PR
et = (here, a < b)
G G

Length of major axis = 2b = 2 (%) _

1
2
3

Length of minor axis = 2a = 2 (%) =
15 (@)

Equation of two straight lines are

\/§x—y=4\/§a




and\/§x+y=iE

o

Solving above equations, we get

Which is a hyperbola

Whose eccentricity

48 + 16
=4 =2
16 Va

16 (c)
Given equation of circle can be rewritten as

2 2 k
x“+y —2x+4y+1=0

~ Radius of circle = |1+ 4 k—Sk
= Radius of circle = N/ i

Area of circle = 9 (given)

The circle passes through (0,0), (a, 0), (0,a) and (a, a)
Hence, the required equation is x? + y? —ax — ay = 0
18 (c)
It is given that the circle x? + y2 + 2 gx + 2 fy + ¢ = 0 bisects the circumference of the circle x2 +
y2+2g'x+2f'y+c =0.Therefore, the common chord of these two circles passes through the
centre (—g',—f)ofx?+y?+2g'x+2f'y+c’ =0
The equation of the common chord of the two given circles is
2x(g—gD)+2y(f—fD+c—c" =0
This passes through (—g’, —f")
~=29'(9=9)=2f'(f =fD+c—c"=0
=29'(g-g)+2f'(fF—fD=c—(¢
19 (a)
The slope of the tangent to y? = 4x at (16,8) is given by
dy 4 2 1
= (dx)(lﬁ,s) - (2 y)(mg) ~8 2
The slope of the tangent to x? = 32 y at (16,8) is given by




(@) aon = () ="
m-, = |— = |— =
2 dx (16,8) 32/ (16,8

3:>t9—t ‘1(3>
TV TR 5

Let the equation of circle be

x2+y2+ 2gx+2fy+c=0 ..(0)

Given equation of circles are

x24+y2—-2x+3y—-7=0 ..(i0)

x24+y2+5x—5y+9=0 ..(ii)

and x2+y%2+7x—9y+29=0 ..(iv)

Since, the circle (i) cut all three circles orthogonally,
29(-1)+2f(3B/2)=c—-7 = 2g+3f—c=-7 ..(v)

29(5/2) +2f(=5/2)=c+29 = 5g—-5f—c=9 ..(vi

29(2) +2f (-2) =c+29 =7g—9f —c=29..(vii)

On solving Egs. (v), (vi) and (vii), we get

g=-8 f=-9 and c=-4

On putting the values of g, f and c in Eq. (i), we get

x2+y?2—16x—18y—4=0
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1 (a)

Using SS” = T2, the combined equation of the tangents drawn from (0,0) to y? = 4 a(x — a) is
V> —4ax+4a*>)(0-0+4a?)=[y-0-2a(x+0—2a)]?

= (y? —4ax +4a?)(4a?) = 4 a?*(x — 2a)?

> y2—4dax+4a® = (x—2a)?

=>x2—y2=0

Clearly, Coeff. of x? + Coeff. of y? = 0. Therefore, the required angle is a right angle

ALITER The point (0,0) lies on the directrix x = 0 of the parabola y? = 4 a(x — a), therefore the
tangents are at right angle

2 (9

2
We know that length of latusrectum of an ellipse= % and length of its minor axis = 2b

2
Then,%zb = 2b=a

_ bt B
B 4h2 2

The required point is the radical centre of the given circles

4 (a)

Equation ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represents a parabola, if h> = ab
5 (d)

Let e and e’ be the eccentricities of the ellipse and hyperbola

o az—bz_ 25—16_3

T T e T | 25 5
de = a?+b? _ [25+16

and e = 2z 75 =

1. Centre of ellipse is (0, 0) and centre of hyperbola is (0, 0)

30




Foci of ellipse are (+ae, 0) or (£3,0) foci of hyperbola are (+ae’,0) or (i\/ﬂ, 0)

. . . a 25
Directrices of ellipse are x = + —2x= + 5

Directrices of hyperbola are x = i%

25
> x=1+—

V41
Vertices of ellipse are (+a, 0) or (£5,0)
Vertices of hyperbola are (+a, 0) or (£5,0)

From the above discussions, their are common in centre and vertices.

6 (c)
2 yZ

Given equationis ——==1
16 25

ces l1a Pl | VA
v es a2 16 4

7 (d)

2 2
Equation of tangent to z—z +¥

ﬁ =1is
y = mx ++a?m? + b?
2 2
And equation of tangent to x—2 —L\=21s
a

b2
y=mx+ \/m
For common tangent,
a’m? + b? = 2a’m? — 2b?
V3b

> a’m?=3h2 >5m=+—
a

~ Equation of common tangentis y = %x + 2b.

8 (a)

The equation of a tangent to xy = c? is

X
Ttyt=2c (@

If Ix + my + n = 0 is a tangent to xy = c?, then it should be of the form of equation (i).
-n




m =2

=>Ilm=—

M= e

= Im > 0 = [ and m are of the same sign
10 (c)

The equation of the tangent at (4, —2) to y? = x is
1
—2y=§(x+4)=>x+4y+4=0

Its slope is —1/4. Therefore, the slope of the perpendicular line is 4. Since the tangents at the end
points of a focan chord of a parabola are at right angles. Therefore, the slope of the tangent at Q is 4
11 (a)
The equation of a normal to y2 = 4x is
y+tx=2t+1t3 (D)
If it passes through (3,0), then
3t=2t+t3=>t=0,%1
Putting the values of t in (i), we get
y=0y+x=3andy—x = -3
As the equation of the normals
12 (a)
Let g cosf + %sin 0 = 1 be tangent at
P(acos®,bsinB).
Its cuts the coordinates axes at P(a sec@,0) and Q(0, b cosec 0)
~ CP =asecO and CQ = b cosecH
a’> b
= m + C_QZ =
13 (c)
Since, the equation of tangents x —y — 2 = 0 and x — y + 2 = 0 are parallel.

2-(-2)
Neoren

1

-~ Distance between them=Diameter of the circle=

(- ===

Radius = %(2\/5) =42

It is clear from the figure that centre lies on the origin.
~Equation of circle is




(x = 0)2 + (y — 0)% = (V2)*

=> x2+y?=2
14 (b)
Equation of family of concentric circles to the circle x2 + y2 + 6x + 8y — 5 = 0isx? + y? + 6x +
8y + A = 0 which is similar tox? + y? + 2gx + 2fy + ¢ = 0. Since, it is equation of concentric circle
to the circlex? + y2 + 6x + 8y — 5 = 0. Thus, the point (—3, 2) lies on the circle x? + y? + 6x +
8y+c=0
= (-3)2+(2)2+6(-3)+812)+c=0
29+4-18+16+c=0
=>c=-11
15 (d)
On solving the given equations, we get(0,0), B(0,5/3),C(5/2,0).
Let equation of circle be
x2+y24+2gx+2fy+c=0 ..»0)
Eq. (i) passes through A(0,0), we getc = 0
Similarly, Eq. (i) passes through B(0,5/3) and €(5/2,0), we get
2f =-5/3 and 2g =-5/2
~ Required equation of circle is
x? +y2—§x—Ey= 0
2 3

= 6x2+6y?—15x—10y =0
16 (o)
We have,
OM=0A+AM =2 +5/2=9/2
So, the x-coordinate of the centre is 9/2
~ Radius = CA = /(9/2 — 2)% + (k — 0)2
Hence, the equation of the circle is
(x=9/2)* + (y — k)2 = /(9/2 = 2)* + k2
=>x2+y2—-9x—2ky+14=0

Y

Let P(x;,v;) be a point on x2 + y? = a?. Then,

xi+yt=a? ..(0)

Let QR be the chord of contact of tangents drawn from P(x;, ;) to the circle x? + y? = b%. Then,
the equation QR is

xx, + yy; = b? ..(i)




This touches the circle x2 + y? = ¢?

0x; + 0y, — b?
Pl oz B4 Sl P R [Usin : (i)]

Vi +yi
Let D be the discriminant of ax? + 2bx + ¢ = 0. Then,
D=4(b*-ac)=0 [ b? = ac]
Hence, the roots of the given equal are real and equal
19 (c)
The equation of the line joining (3,3) and (—3,3) i.e. axis of the parabolaisy — 3 = 0.
Since the directrix is a line perpendicular to the axis. Therefore, its equationis x + 1 = 0.
The directrix intersects with the axis at (—4, 3) and the vertex is the mid point of the line segment
joining the focus and the point of intersection of the directrix and axis
o —1-3
-
So, the equation of the directrixisx —9 =0
Let P(x,y) be any point on the parabola. Then, by definition, we have
(x+3)2+(y—3)%=(x—9)?
=>y2—6y+24x—-63=0
20 (d)

X

2 2
Let the equation of the ellipse be pri % =1

=3=>1=-9

It is given that,

2a=32b)=>a>=9b*=a*>=9ad*(1—-e?) e =

242
3
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1 (c)
We have,
x2+y?+ax+(1—-a)y+5=0

It is given that the radius of this circle is less than or equal to 5
a? (1-a)?

) + B 5<25
=2a?—-2a-119<0=>-72<a<82=ac€[-78]

But, a is an integer

~a=-7,-6,-5-4,-3,-2,-1,1,0,1,2,3,4,5,6,7,8

Hence, these are 16 integral values of a

2 (d)

Given equation of circles are x? + y2 — 2x — 4y + 1 = 0 and x? + y? — 12x — 16y + 91 = 0 whose
centre and radius are C;(1,2),r; = 2 and C,(6,8),1, = 3

2 C1C, = /(1 —6)2 + (2 —8)2

=25+36 =61

Andry +1r,=24+3=5

G >1+y

~ Number of common tangents =4

3 (c)

We know that the locus of point P from which two perpendicular tangents are drawn to the
parabola, is the directrix of the parabola.

Hence, the required locusis x = 1

4 (b)

Let two coplanar points be (0, 0) and (a, 0)
VX% + y?

Jx —a)? +y?

[where A is any number]

2
>(a2 —2ax) =0

=1 [1#1]

A2 -1

= x2+y2+<




Which is the equation of circle
5 ()
The equation of line C,C, is
x—=1 y-1
3/5  4/5
So, the coordinates of C; and C, are given by
x—1 y-1
3/5  4/5
Thus, the coordinates of the centres are (4,5), (—2, —3)

=45=2x=14+3,y=1+4

3x+4y-7=0

5 G

6 (d)
The tangent at (1, 7) to the parabolax? = y — 6 is

1
x:E(y+7)—6

>2x=y+7-12
>y=2x+5
Which is also tangent to the circle
x2+y2+16x+12y+c=0
2 x24+ (2x+5)2+16x+12(2x+5)+c=0
Or 5x2+60x+85+c=0
Must have equal roots
Let a and [ are the roots of the equation
2> a+B=—-12=2>a=-6 (~ a=f)
L x=—6andy=2x+4+5=-7
= point of contact is (—6, —7)
7 (c)
Let C(0,0) be the centre and L(ae, b?/a) and L'(—ae, b?/a) be the vertices of latusrectum LL'. Then,
b%?/a—0 b?

m, = Slope of CL =T 0 "~ 3%
b%?/a—0 —b?
—ae—0 aZe
Itis given thatZLCL = /2
smm, = —1

b? —b?

a?e” a?e
= (e2—1)? =e?

m, = Slope of CL' =

_1++5
2

2el—1l=e=2e’—-e—1=0>c¢




8 (9

. . xz  y?
Given, ellipse ot = 1

R
FaT T T 16 4

2
and hyperbola % - =

The equation of normal to the given ellipse at P(a cos 6, b sin 0) is
ax sec® — by cosec O — a? = b?
aZ_bZ

>y = (%tane)x - sin 0 ...(1)
a . bm

Letgtan 0 = m, thensin 0 = T
~ From Eq. (i), we get

(a®> = b>)m

va? + b2m?
-:%tanGER:mER
10 (d)

. X2 2
Given, — + =1
9 5

y =mx

Latusrectum of an ellipse be

ae=+a?—-b2=+4=2

A

S

By symmetry the quadrilateral is rhombus

) b? 5
= Equation of tangent at ae,; = (2,5)




= 27 sq units

11 (c)

2 2
The equation of the tangent at P(a sec, b tan 8) to the hyperbola % — i—z =1is

X y
—secl —=tanf =1
a b

Thiscutsthelineg—%= Oand§+%= 0OatQandR

The coordinates of Q and Rare

(e ) g )
q secO —tan O 'secd —tanf/’ \secO +tan 6’ sech + tan b
va? + b2 va? + b2

X —q2 b2
(secO —tanf) (secH +tanh) '/

£ CQ-CR=

12 (c)
We know that PT bisects ZNPS
Let .NPT = £TPS = g Then,

/PSX =0
o tang = 270
M = Te—4

= tanf = -
an 3

2tan6/2 4
= =
1—tan?6/2 3

= =
an an




0 0
=>2tan2§+3tan§—2=0

=>(2t —9—1)(t —9+2) =0
an2 an2

X 6 1 [ 0 t]
= —=— “_
an2 > leacue

:>9—t ‘1<1>:4TPS—t _1(1>
5 = tan”! (3 = tan™! (3

13 (d)

The centres and radii of gives circles are C;(0,0),C,(4,0) and r =2, r, =2
Now, C;C, = (4—-0)2+0=14

and rm+nr,=2+2=4

s GG =1+,

Hence, three common tangents are possible

14 (b)

Given, circle cuts the parabola

.~.x2+<£>2+2gx+2f<ﬁ>+c=0

4a 4a

= x* + 16a%x? + 8afx? + 32gxa® + 16a%c = 0
¥ x1x, = 16a® + 8af ..(ii)

1
NOW)ZYL' = szlz
1
= E[(xl +xy + x3 + x4)% — Zlexz]

1
= —5(16a2 +8af) = —4(f + 2a)

15 (b)

Let the coordinates of A and B be (a, 0) and (0, b) respectively. then,
a’+b* =092 (1)

Let P(h, k) be the centroid of A OAB. Then,

b
h=%andk=§:a—3handb=3k

Substituting the values of a and b in (i), we get

9h? +9k? =92 =>h?+k*=9

Hence, the locus of (h, k) isx? + y?> =9

16 (a)

Given focal chord of parabola y? = axis2x —y—8 =0

Since, this chord passes through focus (%, 0)
a
2_1—0—8=0 = a=16

Hence, directrixisx = -4 =2 x+4=0




17 (b)

Let one of the points be P(r cos 8, r sin 8). Then, the other point is Q(r cos(rt/2 + 0)),
(rsin(m/2 + 0)) i.e. Q(—rsin 6,7 cos 0). The equations of tangents at P and Q are
xcos@ +ysinf =rand-xsinf +ycosf =r

The locus of the point of intersection of these two is obtained by eliminating 8 from these two
equations. Squaring and adding the two equations, we get

(xcos@ +ysinB)? + (—xsinf + ycos8)? = r? + r?

or,x% + y% = 2r?, which is the required locus

18 (a)

The coordinates of a point dividing PQ internally in the ratio 1 : 4 are

(i/l 1+3 /’L)

A+1" 2+1
This point is an interior point of the parabola y? = 4x

(143 2° 142

(Grr) )<
>0BA+1)?-4A1+1)*<0
=>542-21-3<0

>0GBG1+3)A-1)<0

>1-1<0 [+ A>0]
20<1<1=2>1€(0,1)

19 (b)

Given that, y = 2x + ¢ ...(I)

And x?2+y%? =16 ..(i0)

We know that, if y = mx + c is tangent to the circle
x?+y? =a?thenc = +avl + m? here m = 2,a = 4

v o= 441422 = +445

20 (a)

Given, x? +y% = 6x ...(I)

and x2+y?+6x+2y+1=0 ..(ii0)
From Eq. (i), x2—6x+y2=0
= (x—3)2+y?2=32

-~ Centre (3,0),r =3

From Eq. (ii),
x2+6x+y2+2y+1+32%=232
= (x+3)2+@W+1)2=32

=~ Centre (—3,—1), radius=3
Now, distance between centres

=y(B+3)?+1
= \/ﬁ > T]_ + TZ = 6
. Circles do not cut each other




= 4 tangents (two direct and two transversal) are possible
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1 (d)

Centre of the given circle is (4, —2). Therefore, the equation of the unit circle concentric with the

givencircleis (x —4)2+ (y +2)?=1=2x24+y2-8x+4y+19=0

2 (a)

Since, the point (9a, 6a) is bounded in the region formed by the parabola y? = 16x and x = 9, then

y2—16x<0,x—9<0

= 36a’—-16:-9a<0,9a—9<0

=36a(a—4)<0,a<1

0<a<4a<l1=>0<ax1

3 (b)

It is given that the coordinates of the vertices are A'(—6,1) and A(4,1). So, centre of the ellipse is at

C(—1,1) and length of major axis is 2a = 10

Let e be the eccentricity of the ellipse. Then, coordinates its focus on the right side of centre

ar(ae, 1) or (5¢,1)

Itis given that 2x — y — 5 = 0 is a focal chord of the ellipse.

So, it passes through (5e, 1)

10e—1—5=0=>e=§

So, b? = a?(1 —e?) =25 (1 —%) =16

Hence, the equation of the ellipse is

(x+1)? (y-1)°
25 T 16

4 (a)

Given,r = v/3sin8 + cos @

Putx =rcosf,y =rsinf

x
r=\/§}—]+—
ror
=> r2=+3y+x
>x2+y2—V3y—-x=0
2 2
~Radius= (\?) +G) =1
5 (b)
We have,

1




b2\ 9
2( 5 )=5=2b*=9=16("~1)=9

5
= 16e?2=25=2>¢=—

4
6 (0
Form right A OSB

Also, b? =a?(1-e?)
= 3a%e? = a?(1 — e?)

=3e2=1—-e’=> 4e?=1

B (0, b)

600

T (-ae, 0)| O S(ae, 0) *

v

X'

7 (b)
The eccentricity of a hyperbola is never less than or equal to 1. So option (b) is correct
8 (d)

2 2
The equation of the tangent at («, ) to the hyperbola z—z - % =1is % By _

2 b2

The ordinates of the points of intersection of this tangent and the auxiliary circle x? + y? = a? are
the roots of the equation

a? 2

£+ e
4 2.,2
a (Hﬁ_y

:_

+ —
a?

0.’2 ,82
= y2 <F + F)

Clearly, y; and y, are the roots of this equation




2B /b?
= _az BZ andJylyZ =
ot tpt

_ 2 _ 2
L1 _Z2B/b* _—2p/b

Given hyperbola is a rectangular hyperbola whose eccentricity is v2

10 (a)

Since, the given line touches the given circle, the length of the perpendicular from the centre (2, 4)
of the circle to the line 3x — 4y — k = 0 is equal to the radius V4 + 16 + 5 = 5 of the circle
3x2—-4x4—k
© V9+16
>k=15 (v k>0)
Now, equation of the tangent at (a, b) to the given circle is
xa+yb—2(x+a)—4(y+b)—5=0

>@-2)x+b—-4)y—R2a+4b+5)=0

If it represents the givenline3x —4y —k =0

Then, aT_Z = b_%f = 2a+;:b+5 =1 (say)

2>a=3l+2,b=4—-4l

and 2a +4b+5 =kl

=23l+2)+4(4—-4D)+5=15] (v k=15)

=> =1 =a=5b=0

~k+a+b=15+5+0=20

11 (a)

Since, the distance between the focus and directrix of the parabola is half of the length of the
latusrectum. Therefore length of latusrectum =2 (length of the perpendicular from (3, 3) to 3x —
4y —2=0)
9-12-2
S
12 (a)
Given equation of circle is
x2+y2—-2x—6y+6=0..(I)

Its centre is (1, 3) and radius=vV1 + 9 — 6 = 2

=45

=2.-=2
5

Equation of any line through (0, 1) is

y—1=m(x—0)

> mx—y+1=0 ..(i)

If it touches the circle (i), then the length of perpendicular from centre (1, 3) to the circle is equal to
radius 2




m—-3+1
S VmZ+1
= (m—-2)2=4(m?*+1)
m=0-3
On substituting these values of m in Eq. (ii), the required tangentarey — 1 =0and 4x + 3y — 3 =

0

12

13 (d)

The centres of given circles are C;(—3,—3) and C, (6, 6)respectively and radiiarer; =9+ 9 + 0 =
3v2andr, =36 + 36 + 0 = 6v2 respectively

Now, C1C, = /(6 +3)2 + (6 +3)2 = 9V2

and 7 +7, =3V2+6V2 =92

=> GG =1r+n

=~ Both circles touch each other externally

14 (a)

Let A = (at?,2at,),B = (at3,2at,)

Tangents, at A and B will intersect at the point C, whose coordinate is given by {at;t,, a(t; + t;)}.
Clearly, ordinates of 4, C and B are always in AP

15 (c)

The pair of asymptotes and second degree curve differ by a constant.

=~ Pair of asymptotes is

2x%2 +5xy +2y? —11lx— 7y + A =0....>)

Hence, Eq. (i) represents a pair of straight lines.

& A=0

7 11 5
= 2><2><A+2><—E><——><——2><<

2 2
= A1=5
From Eq.(i), pair of asymptotes is
2x2+5xy+2y*—11x—7y+5=0

16 (b)

Since, the given circles cut each other orthogonally
vgigatat=0 ..()

If Ix + my = 1 is a common tangent of these circles, then

—lg — 1 2 2
B ETe

= (Ig: + D? = (12 + m*)(gf + a®)

=>m?g? —2lg; +a?(I’+m?)—-1=0
Similarly, m?g% — 2lg, + a?(I? + m?) -1 =10
So, that g4, g, are the roots of the equation
m2g? —2lg+a*(1>+m?)—1=0




a?(1?+m?)-1 .
= 8182 = (m—z) = —a® [from Eq. (i)]
= a?(I?+m?) =1-a*m? ..(iD)
N __ |ma-1| |-ma-1]|

OW, P1P2 = ermz ViEeme
_|1-mZ%a?|

= a? [from Eq. (ii)]

12+m?

17 (b)
If (acosa, bsina)and (acos 3, b sin ) are the end points of chord, then equation of chord is

zeos(f )+ () = eos(*5)

If it is a focal chord, it passes through (ae, 0), so
()= =)
ecos{——) = cos{—
cos (0( - B)

_\2 )
Cos ((X -; B)

S>e=

18 (d)

Let the equation of circle be
x2+y%2 +2gx+2fgy=0
(passing through origin)

Radius = /g% + f?

Now, equation of tangents at 0(0, 0) is
x(0) +y(0) +g(x) +f(y) =0
=>gx+fy=0
. 29 _

Distance from A(2g,0) = Tori m

. 22
and distance from B(0, 2f) = T n

2r?

:T=m+n =>2r=m+n

19 (c)

We know that every line passing through the focus of a parabola intersects the parabola in two
distinct points except lines parallel to the axis.

The equation (y — 2)? = 4(x + 1) represents a parabola with vertex (—1,2) and axis parallel to x-
axis. So, the line of slope m will cut the parabola in two distinct points if m # 0 i.e.

47




m € (—o0,0) U (0, )

20 (a)
Given that, any tangent to the circle x? + y? = b2 isy = mx — bvV'1 + mZ2. It touches the circle
(x —a)? + y% = b?, then
ma — bV1 + m? —}

N
= ma = 2by/1 4+ m?
= m?a® = 4b? + 4b*m?

2b

. om==

~Va
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1 (d)

Centre of triangle is (0, 0)

Since, triangle is an equilateral, the centre of circumcircle is also (0, 0)
AD = a (given)

A
A

\

~ AC = BC = AB
a 2a

T sin60° V3

. . AC
~ Circumradius = —
2sinB

2a 2  2a [+ B = 60°]
=— X —=— . = o
23 V3 3
-~ required equation of circumcircle is
4q?

2 2 .~
x“+y 9

= 9x% + 9y? = 4qa?

2 (a)

The coordinates of end point of latusrectum are (a, 2a) and (a, —2a) ie, (3,6) and (3, —6)
The equation of directrix is x = —3

The equation of tangents from the above points are 6y = 6(x + 3) and —6y = 6(x + 3)
=>x—y+3=0andx+y+3=0

The intersection point is (—3, 0)

The equation of directrix of the parabola y? = 12x isx = —3

= Intersection point (=3, 0) lies on the directrix




3 (0
XZ yZ
Wehave,—+=—=1
25 9
The eccentricity of this ellipse is %. So, the coordinates of foci S and S’ are (4,0) and (—4,0)
~Area of rhombus = % X Product of diagonals
= Area of rhombus = %(BB’ x SS")

= Area of rhombus = % X 6 X 8 sg.units = 24 sq. units

4 (d)
Let the equation of ellipse be

2 2

xy

ZtpE=1

s b2 =a?(1-e?)
X2 y2

CZtea-e !

5 (d)

Any point on the line x — y — 5 = 0 will be of the form (¢, ¢t — 5) Chord of contact of this point with
respect to curve x? + 4y? = 4 is

tx+4(t—-5y—4=0

=>(—20y—4)+t(x+4y)=0

Which is a family of straight lines, each member of this family pass through point of intersection of
straight lines —20y — 4 = 0 and x + 4y = 0 which is (g, = %)
6 (a)

The combined equation of the lines joining the origin (vertex) to the points of intersection of y2 =
4axandy =mx +cis

y? =4ax(y

x
)=>cy2—4axy+4amx2:0

This represents a pair of perpendicular lines
“c+4am=0>c=—4am
7 (b)
Let the point on x? + y? = a? is (a cos 0, asin 0)
Equation of chord of contact is
ax cos© + ay sin® = b2
It touches circle x? + y? = ¢?
—b2

=cC

Va? cos? 0 + a?sinZ 0
= b? =ac
~a,b,careinGP




8 (d)
We have,

d
y? = 4ax = (_y) =—
dx (*1,71) Y1

_2a

~Length of the sub-normal at P(x4, y;)

&
P
(b)
Let P(h, k) be the point such that the ratio of the squares of the lengths of the tangents from P to
the circlesx? + y2 4+ 2x —4y —20=0andx?> + y? —4x + 2y — 44 =0is 2 : 3.
Then,
h? +k? +2h— 4k —20 2
h2 + k2 +4h+2k—44 3
= h?+k?+14h— 16k +22=0
So, the locus of P(h, k) isx? + y? + 14x — 16y + 22 =0
Clearly, it represents a circle having its centre at (—7,8)
10 (a)
The intersection of given line and circle is
x2+y2—2x=0
= 2x(x—1)=0
>x=0x=1
And y=0,1
Let coordinates of A are (0, 0) and coordinates of B are (1, 1).
=~ Equition of circle (AB as a diameter) is
(x —x)(x —x) + (-y1)) (Y = ¥2) =0
> x-0)-D+@-0@-1D=0
>x2+y2—x—y=0
11 (c)

2 2
Equation of normal to hyperbola % - z—z =1at
by

2 2
=a“+b
secO tan®

(asecB,btan0) is
12 (c)
The equation of tangent to the given circle 2x? + 2y? — 2x — 5y + 3 = 0 at point (1, 1) is
5
2x+2y—(x+1)—§(y+1)+3 =0
1 1 0

= —_— —_—_=

*T2V 72
=>2x—y—1=0
>y=2x-1
Slope of tangent=2, therefore slope of normal = —%

Hence, equation of normal at point (1, 1) and having slope (— %) is

52




1
y-l=-5(x-1)

>2y—2=-x+1
>x+2y=3
13 (b)

: . : 2 y2 : . a?b?
The product of perpendicular distance from any point on % — 2’—2 = 1 to its asymptotes is # (See

illustration 3 on page 26.12)
16x9 _ 144

~ Required product = Tero = ot

14 (c)

x%? = 4 yand y? = 4x intersect at 0(0,0) and (4,4). Therefore, the coordinates of P are (4,4). The
equations of the tangents to the two parabolas at (4,4) are :
2x—y—4=0 (1)

and, x —2y+4=0 ..(i0)

Now, m; = Slope of (i) = 2, m, = Slope of (ii) = 1/2

Clearly, mym, =1

= tan6f,tanf, =1

= tan 6, = cotd,

= 6, and 6, are such that 6; + 6, = n/2

15 (c)

The equation of a second degree curve passing through the points of intersection of the lines 2x —
y + 11 = 0and x — 2y + 3 = 0 with the coordinate axes is
Cx=—y+1D)(x—-2y+3)+Axy=0 ..(0)

This equation will represent a circle, if

Coeff. of x? = Coeff. of y2 and Coeff.of xy = 0

2>1-5=0=>1=5

Putting the value of 1 in (i), we obtain that the equation of the circle is
Cx—y+11)(x—2y+3)+5xy=0

= 2x2+2y24+7x—-5y+3=0

The coordinates of its centre are (—7/2,5/2)

16 (a)

. X2 2
Given,— + Y =1
16 9

-~ Coodinates of foci are (i\/7_, 0)

Since, centre of circle is (0, 3) and passing through foci (+7, 0)

=~ Radius of circle= J(O + \/7)2 + (3-0)?




Given equation of curveisx = o+ 5c0s0, y = + 4sinb
Or cosB = x_—a,sine — B
5 4
w cos?0 +sin?0 =1
x—ay? =By’
>(=) + ( 4 ) =1
This represents the equation of an ellipse.
18 (b)
2 2
Let PQ be a focal chord of the ellipse % + 2’—2 = 1 having focus S. Then,
2SP-SQ b?> 2pq b?
————=—>——=—=bi(p+tq)=2
SP+SQ a p+q a P+ apq
19 (c)
Given, parametric equationsarex = e + e ‘andy = et -e7¢
Now, on squaring and then on subtracting, we get

x2_y2:4

20 (c)
Intersection points of given circles are (0, 0) and (3, 3) let equation of required circle whose centre

3 3) .
Gr3)s
x2+y2—-3x—-3y+c=0
Since, this circle passes through (0, 0), thus equation of circle becomes,

x2+y2—-3x—-3y=0
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1 (b)
Equation of circle is
x2+y2=25 .(i)
Polar equation of a circle with respect to the point (1, @) and (b, 2) is
x+ay=25 ..(i)
and bx + 2y =25 ..(iii)
since, (1, @) and (b, 2) are the conjugate point of a circle, therefore point (1, a) satisfy the Eq. (iii),
we get
b+2a=25= 2b+4a=>50
3 (a)
2 yZ

. X
Given, ———=1
16 9

We know that the difference of focal distances of any point of the hyperbola is equal to major axis
~ Required distance= 2a =2 x4 =18

4 (a)

We have,

y2—6y+4x+9=0=(y—3)2=—4(x-0)

The coordinate of the focus of this parabola are (—1,3) and the equation of the directrixisx —1 =0
We know that the chord of contact of tangents drawn from any point on the directrix always passes
through the focus.

Hence, the required pointis (—1,3)

ALITER Let P(1, A) be an arbitrary point on x — 1 = 0. The chord of contact of tangents drawn from
P(1,2) to the parabolay? — 6y + 4x +9 =0 is

Ay=3y+A)+2(x+1)+9=0

> 2x-3y+11)+A(y—-3)=0

Clearly, it represents a family of lines passing through the intersection of the lines
2x—3y+11=0andy—3=0ie.(—13)

5 (b)

Equation of circle whose centre is at (2, 2) and radius r is

(x—22+@w—-2)2%=r% ..>0)




This circle passes through (4, 5), then
(4—-2)2+(5-2)2=r?
= r?2=13
On putting this values in Eq. (i), we get
(x—2)2+(y—2)2-13=0
= x?+y?—4x—4y—-5=0
6 (d)
The equations of asymptotes of x?> — y? = 8 are given by
x?—y?2=0o0r,x+y=0andx—y =0
Let (x;,y;) be a point on the hyperbola x? — y? = 8. Then, product of perpendicular from (x;, y;)
on the asymptotes
X Y Xt
V2 V2

Xt —yi

- _|8‘_4 .
=Tz |TRI=* b

7 (d)
Given foci of ellipse are (0, —4)and (0, 4)

=~ Focal distance is 2be = 8
be =4 ..(0)
Also, since equation of directrices areg =49 ..(ii)

From, Egs. (i) and (ii), we get

b2 =36 = b=6ande=§

4
v a?=b%*(1-e%)=136 (1—§> =20

= 9x2 + 5y% = 180

8 (a)

The equation of tangent is
X y
—secf—=tanB =1

a b

=~ Coordinates of A and B are (a cos 6, 0) and (0, —b cot 0)respectively.
Let coordinates of P are(h, k).
. h=acos9,k=—bcot0

k b

= —=—
h asin©




"Rt
bZ
2

2
Hence, the locus of P is a—z —
X2y
9 (d)
The coordinates of P are (1,0). A gerneral point Q on y? = 8x is (2t?, 4t). Let mid point of PQ
is (h, k)

=1

W 2h=2t2 4+ 1 and2k:4t:>t:§

2

2k
.'.2h=T+1 = 4h =k*+2

Hence, the locus of (h, k) isy? —4x +2 =0

11 (a)
The equation of the ellipse is

2 2
(xJZrZB) +(y—52) _q

(V3)

= 3x%2+4y2+18x — 40y + 115 =0
12 (c)
Let (h, k) be the pole of the line 9 x + y — 28 = 0 with respect to the circle x* + y? — %x + gy ~I=

0. Then, the equation of the polar is

3 5 7
hx+ky—1(x+h)+z(y+k)—§=0

4 4
=>x(4h—-3)+y(4k+5)—3h+5k—-14=0
This equation and 9 x + y — 28 = 0 represent the same line.
4h—-3 4k+5 -3h+5k—-14
= = = A (say)

9 1 —28

3+91 A—=5
=>h= 2 k ,—3h+5k—-14=-2821

)
R 3(3+9'1>+5('1_5) 14 = —28 1
4 4 N

=>-9-27A4+51-25-56=-1121
= —221-90=-1121

R (h 3)+ <k+5) SIS
X Y AT T2 T




=>901=90 =>1=1

Hence, the pole of the given line is (3, —1)
13 (a)

Let (h, k) is mid point of chord.

Then, its equationis T = S;

~3hx —2ky + 2(x + h) — 3(y + k) = 3h? — 2k? + 4h — 6k
x(3h +2) + y(—2k — 3) = 3h? — 2k? + 2h — 3k

Since, this line is parallel to y = 2x

3h+2
2k+3

= 3h—4k =4
Thus, locus of pointis 3x — 4y = 4

14 (b)

If circle x? + y2 — 10x — 14y + 24 = 0 cuts an intercept on y-axis, then
Length of intercept= 2,/f2 — ¢ = 21/49 — 24 = 10

15 (@)

Given line y = ax + B is a tangent to given hyperbola, if B2 = a?a? — b?

Hence, locus of (o, B) is y? = a?x? — b?, which represents a hyperbola

16 (c)

Let the points are (xq,y,), (x5, y2) and (x3, y3)

~yE = 4ax,,y? = 4ax,,y: = 4ax;

~ Area of triangle whose vertices are (xy,y;), (x5, y,) and (x3, y3)
2

Vi

— »n 1

f]‘zl LpE o 1

72 = — 2 1

yp y, 1 8a Y2 Y2

2
1

y_32 y3 Y3

4q

11¥r Y1 1 1
= —|lX = —
5 |[*2 V2 2

X3 y3 1

ys 1

= Area of triangle

= % 1 = y2) 2 —¥3) (3 — 1)

17 (c)

Lety = mx + %be a tangent to y? = 4ax cutting y? = —4ax at P and Q. Let (h, k) be mid-point of
PQ. Then, equation of PQ is

ky +2a(x + h) =k? +4ah  [Using:T = S']

or,ky = —2ax + k? + 2ah




But, equation of PQ is
a

= + —
y=mx+—
S dk2 +2ah _a
T T T

2a
= —7(.’(2 + 2ah) = ak
= —2(k? +2ah) = k?* = 3k? +4ah =0
Hence, the locus of (h, k) is 3y? + 4ax = 0 or, y% = — 43—ax
18 (b)
Let P(x4,y,) be a point on the hyperbola. Then the coordinates of N are (x;, 0)
XX _ Y%

The equation of the tangent at (x4, y;) is — Tz = 1

2
This meets x-axis atT (Z— 0)
1

a2
~ OT.ON = — X x; = a®
X1

20 (a)

The equation of circles whose radius is  and centres (2, 3) and (5, 6) is
(x—2)*+@-3)2=r?

And (x —5)?+ (y—6)2 =12

= x2+y?—4x—6y+(-1r2+13)=0

And x?+y2—10x—12y+ (-2 +61) =0

Since, circles cut orthogonally, then

2818, + 2fifa =1 + ¢

= 2(2)(5) +2(3)(6) =13 —r?2 + 61 —r?

= 2r’2=18 = r=3
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1 (b)

Given that, S; = x? + y2? + 4x + 22y + ¢ = 0, bisects the circumference of the circle

S, =x2+y?—2x+8y—d=0

The common chord of the given circle is

S51—8,=0

ie, 6x +14y+c+d =0 ..(I)

So, Eg. (i) passes through the centre of the second circle, ie, (1, —4)
6+56+c+d=0

> ¢+d=50

2 (d)

We have, a? = 16,b*> =9

/ b2 7
e = 1——2:—
a 4

Coordinates of S are (v7, 0). Therefore, CS = V7
«. CS : Major axis = V7: 2a = V7:8
3 (d)
The given points are the ends of the latusrectum where the normals are always at right angle
4 (a)
Let (h, k) be the coordinates of the centre of circle C,. Then its equation is
(x—h)?+ (y—k)*> =52
The equation of C; is x? — y? = 42 and so the equation of the common chord of C; and C,is
2hx+2ky=h*+k*-9 ..()
Let p be the length of the perpendicular from the centre (0,0) of C; to (i). Then,
_|RP+k2-9
P Ve
The length of the common chord is 2,/4? — p? which will be of maximum length, if
p=0=>h?2+k?2-9=0 ..(i0)
Now, Slope of common chord = %
h 3
¥ 12 > k= -3 .. (iii)
Putting the value of k in (ii), we get




9 _12
h= ig > k= +? [From (iii)]

Hence, the centres of circle C, are (9/5,—12/5) and (—9/5,12/5)
5 (@)

Equation of the normal at point (bt#, 2bt;) on parabola is
y = —tyx + 2bt; + bt3

It is also passes through (bt2, 2bt,), then

2bt, = t;.bt2 + 2bt, + bt3

= 2t, — 2ty = t;(t? — t?)

= 2=—-t(t, +t)

2

6 (@)

Let the equation of tangent which is perpendicular to the line 3x + 4y = 7,is4x — 3y =1= y =
4 2

3573

Since, it is a tangent to the ellipse

@)2 =9 x <ﬁ>2 +4 [~a®=9b%=4]

3 3

> 12=180 = 1= +6V5
- Equation is 4x — 3y = +6v/5

7 (d)
Any point on the hyperbola

2 —2)2
(CA2 ¢ i) 1, is of the form
16 4

(4sec®—1,2tan6 + 2)
8 ()

In the given equation we observe that the denominator of y? is greater than that of x2. So, the two
foci lie on y-axis and their coordinates are (0, +be), where

a2
b=5ande = 1_ﬁ: 1

2 2
The focal distances of a point P(x;,y;) on the ellipse % + 2’—2 = 1, where b? > a? are given by b +

ey,
63




Hence, required distances = b + ey, =5+ %yl

9 (b)

Let PQ be a double ordinate of y? = 4 ax, and let R(h, k) be a point of trisection. Let the coordinates
of P be (x,y). Then,

x=handy =3k

Hx, »)

y R(h, k)

9

—

y2:4a

vY’

But, (x — y) lieson y? = 4 ax

~9k*=4ah

Hence, the locus of (h, k) is 9y? = 4 ax

10 (d)

Let P(at?, 2at) any point on the parabola and focus is (a, 0)

y (af?, 2ar)

» X

a O S(a,0)

X=-a
The equation of tangent at P is yt = x + at?
Since, it meets the directrix x = —a at K

2_
Then, the coordinate of K is (—a att a)

2at
a(t?-1)
a(t?-1)
—-2at
2at a(t?—-1)
a(t2-1) (=2at)
~ £PSK =90’

Slope of SP =m, =

Slope of SK = m, =

oo m1 mZ =

11 (d)

Since, y = |x| + c and x? + y% — 8|x| — 9 = 0 both are symmetrical about y-axis forx > 0,y = x +
c. Equation of tangent to circle x? + y? — 8x — 9 = 0 which is paralleltoy = x + cisy = (x — 4) +
5Vi+1

>y=x+(5V2—4)




For no solution ¢ > 5v2 — 4,

L CE (5\/7— 4, 00)

12 (d)

Centre is the point of intersection of two diameter, ie, the point of intersection of two diameters is
C(8,—2), therefore the distance from the centre to the point P(6, 2) is

r=CP=vV4+16 =20

13 (a)

Only the point (9,3) lies on the given circle

14 (d)

The equation of a tangent of slope m to the circle x? + y? = a? is y = mx + av'1 + m? and the

coordinates of point of contact are
am a

(7 + )
Vi+m2 = V1+m?
Here,a = 5and m = tan 30 = 1/\/§

So, the coordinates of the points of contact are (? ,x %g)
15 (a)

. x?2 y2
Given, 32/5 + 329 1

2

Let the equation of tangentbe y = mx + ¢

_ 4 32 2_|_32 .
y=mxt |—m 5 .. ()

[+ c? = a®m? + b%for a > b]

Since, (2,3) lies on Eq. (i)

45(3 — 2m)? = 288m? + 160

= 108m? 4+ 540m — 245 =0

~D = (540)? + 4.180.245>0 = D > 0
= Two values of m will exist

= Two tangents will exist

Alternate

Let S = 5x%2+9y2 — 32




Now, 5(2,3)=20+81-32>0
=~ Point (2,3) lies outside ellipse
Thus, two tangents can be drawn

16 (d)
As we know equation of tangent to the given hyperbola at (x; y;) is xx; — 2yy,; = 4 which is same
as 2x +V6y = 2

= x; =4andy, =V6
Thus, the point of contact is (4, —/6)

17 (b)

Let (h, k) be the mid-point of a focal chord of the ellipse z—z + Z—j = 1. Then, its equation is
hx ky h? k?
@ B
It passes through the focus S(ae, 0)
_he h?  k?
T,

2 2
Hence, the locus of (h, k) is z—z + Z—z = %e
18 (c)
Given,x =t2+2t—1  ..»0)

andy:3t+5=>t=yT_5 ..(ii)

On putting the value of t in Eq. (i), we get

- (Y Y -

1
= x=§{y2—4y—14}

= (y—2)2=9(x+2)

This is an equation of a parabola




19 (b)
We observe that the minimum distance between point P and the given circle is

P(-2,1)

V137 3 137 -3
PA=CP—CA=———g=—7—>2

So, there is no point on the circle whose distance from P is 2 units

20 (b)
Given curve is y? = 4x

Also, point (1, 0) is the focus of the parabola. It is clear from the graph that only normal is possible
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