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Let the orthocentre and centroid of a triangle be A(-3, 5)
and B(3, 3) respectively. If C is the circumcentre of this
triangle, then the radius of the circle having line segment
AC as diameter, is

345
(@ TI (b) io
5
(©) 2410 (d) 3\g (2018)

If the tangent at (1, 7) to the curve x> = y — 6 touches the
circle x2 + 3% + 16x + 12y + ¢ = 0, then the value of c is
(a) 95 (b) 195 (c) 185 (d) 8 (2018)

Tangents are drawn to the hyperbola 4x> — > = 36 at the

points P and Q. If these tangents intersect at the point

7(0, 3), then the area (in sq. units) of APTQ is

@@ 365 () 455 (©) 543  (d) 603
(2018)

Tangent and normal are drawn at P(16, 16) on the parabola
y? = 16x, which intersect the axis of the parabola at 4 and
B, respectively. If C is the centre of the circle through the
points P 4 and B and ZCPB = 0, then a value of tanf is

4 1
(@) 3 b) 5 (c) 2

A straight line through a fixed point (2, 3) intersects the
coordinate axes at distinct points P and Q. If O is the
origin and the rectangle OPRQ is completed, then the
locus of R is

(a) 3x + 2y = 6xy
() 2x + 3y =xy

d 3 (2018

(b) 3x +2y =6
(d) 3x+2y=xy (2018)
In a triangle ABC, coordinates of A4 are (1, 2) and the
equations of the medians through B and C are respectively,
x +y =15 and x = 4. Then area of A4ABC (in sq. units) is
(a) 12 (b 9 (c) 4 (d 5

(Online 2018)
If B is one of the angles between the normals to the ellipse,

x2 + 3y = 9 at the points (3cos6, +/3sin0) and
(-3sin6,+/3¢cos0); e O,E , then 2_COtB is equal to
2 sin20

1
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© 2 () (Online 2018)
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If the tangent drawn to the hyperbola 4y? = x> + 1 intersect

the co-ordinate axes at the distinct points 4 and B, then

the locus of the mid point of 4B is :

(@) 4> — ) — 16x3? =0 (b) 4x* — y* + 16xH? =

() x>~ 4?2 +16x32 =0 (d) x* - H?* - 16xH* =0
(Online 2018)

A circle passes through the points (2, 3) and (4, 5). If its

centre lies on the line, y — 4x + 3 = 0, then its radius is

equal to

(@) 1 (d) 2

d 2

(Online 2018)

Two parabolas with a common vertex and with axes along
x-axis and y-axis, respectively, intersect each other in the
first quadrant. If the length of the latus rectum of each
parabola is 3, then the equation of the common tangent to
the two parabolas is
(a 4x+y)+3=0
() 3x+y)+4=0

© 5

(b) 82x+y)+3=0
dx+2y+3=0

(Online 2018)
Tangents drawn from the point (-8, 0) to the parabola
y? = 8x touch the parabola at P and Q. If F is the focus
of the parabola, then the area of the triangle PFQ (in sq.
units) is equal to
(a) 24 (b) o4

) 32 (d) 48

(Online 2018)

The sides of a rhombus ABCD are parallel to the lines,
x—y+2=0and 7x —y + 3 = 0. If the diagonals of the
rhombus intersect at P(1, 2) and the vertex A (different from
the origin) is on the y-axis, then the ordinate of A is

5 7 7
@2 5 ©; @
(Online 2018)

A normal to the hyperbola, 4x?> — 9y? = 36 meets the co-
ordinate axes x and y at 4 and B, respectively. If the
parallelogram OABP (O being the origin) is formed, then
the locus of P is

(a) 9x% + 4y = 169
(c) 4x? + 9% =121

(b) 4x2 — 9y% = 121
(d) 9x? — 49% = 169

(Online 2018)
The tangent to the circle C, : x> + )2 — 2x — 1 = 0 at the
point (2, 1) cuts off a chord of length 4 from a circle C,
whose centre is (3, —2). The radius of C, is

@@ 2 ® e (c) 3 (d) 2
(Online 2018)
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The foot of the perpendicular drawn from the origin on the
line, 3x + y = MA # 0) is P. If the line meets x-axis at 4
and y-axis at B, then the ratio BP : PA is
(@ 9:1 (b) 1:3 () 3:1 (d 1:9

(Online 2018)

Let P be a point on the parabola, x> = 4y. If the distance
of P from the centre of the circle, x> + 32 + 6x + 8 = 0 is
minimum, then the equation of the tangent to the parabola
at P, is

(@ x+4y-2=0
) x—y+3=0

b)yx+y+1=0
(dx+2y=0

(Online 2018)
If the length of the latus rectum of an ellipse is 4 units and
the distance between a focus and its nearest vertex on the

major axis is =

2
2
®) 3

units, then its eccentricity is :

1
@ 5
(Online 2018)
The number of values of & for which the system of linear
equations,
(k+2x+ 10y =k
kx + (k + 3)y = k — 1 has no solution is :
(a) infinitely many d) 1
(c) 2 (d 3 (Online 2018)
If a circle C, whose radius is 3, touches externally the
circle, x> + 32 + 2x — 4y — 4 = 0 at the point (2, 2), then
the length of the intercept cut by this circle C, on the
x-axis is equal to :

@ 23 (b 32

1 1
(@) 3 (©) 9

© s d) 25

(Online 2018)

The locus of the point of intersection of the lines,

2x—y+42k =0 and 2k +hky— 442 =0

(k is any non-zero real parameter), is

(a) a hyperbola with length of its transverse axis 84/2.
(b) a hyperbola whose eccentricity is V3.
1

(c) an ellipse whose eccentricity is ﬁ

(d) an ellipse with length of its major axis 8/2.
(Online 2018)

Let k£ be an integer such that triangle with vertices
(k, =3k), (5, k) and (-, 2) has area 28 sq. units. Then the
orthocentre of this triangle is at the point

3 3 1 1
w13 © (-3 o (3) o)
(2017)

The radius of a circle, having minimum area, which touches
the curve y = 4 — x? and the lines, y = |x| is
@) 2(2-1) (®) 42-1)

©) 4R2+1) (d) 22 +1) (2017)
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The eccentricity of an ellipse whose centre is at the origin

1
is £ If one of its directrices is x = — 4, then the equation
3
of the normal to it at (1,5) is
(a) 4x-2y=1 (b) 4x + 2y =7
() x+2y=4 (d2y-x=2 (2017)

A hyperbola passes through the point P(\/E, \/5) and has
foci at (2, 0). Then the tangent to this hyperbola at P also
passes through the point

(b) (/3,+2)

@ (242,343)

© (—2,-3) (d) (3v2,243) (2017)
If two parallel chords of a circle, having diameter 4 units,
lie on the opposite sides of the centre and subtend angles
cos! (%) and sec_1(7) at the centre respectively, then the

distance between these chords, is

8 8 4
(b) - (c) - (d) 7
(Online 2017)

16
(a) 3

If the common tangents to the parabola, x> = 4y and the
circle, x*> + y? = 4 intersect at the point P, then the distance
of P from the origin, is

@@ 2(2+1) (b) 3+242
) 23+22) (d) V2+1

Consider an ellipse, whose centre is at the origin and its

(Online 2017)

g and

the distance between its foci is 6, then the area (in sq.
units) of the quadrilateral inscribed in the ellipse, with the
vertices as the vertices of the ellipse, is
(a) 8 (b)y 32 (c) 80

major axis is along the x-axis. If its eccentricity is

(d) 40
(Online 2017)

If a point P has co-ordinates (0, —2) and Q is any point on
the circle, x> + 3> — 5x — y + 5 = 0, then the maximum value

of (PQ)? is
(a) 25;\/8 (b) 8+53
(©) 14+53 (d) w (Online 2017)

The locus of the point of intersection of the straight lines,
tx—-2y-3t=0

x—-2ty+3=0 (€ R),is

(a) a hyperbola with the length of conjugate axis 3

2
(b) an ellipse with eccentricityﬁ

(c) an ellipse with the length of major axis 6

(d) a hyperbola with eccentricity \/5 (Online 2017)

A square, of each side 2, lies above the x-axis and has one
vertex at the origin. If one of the sides passing through
the origin makes an angle 30° with the positive direction
of the x-axis, then the sum of the x-coordinates of the
vertices of the square is
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(@ 3-2 () 2V3-1
(©) 3-1 (@) 2V3-2
A line drawn through the point P(4, 7) cuts the circle
x%> + 32 = 9 at the points 4 and B. Then P4-PB is equal to
(a) 56 (b)) 74 (c) 65 (d) 53

(Online 2017)
The eccentricity of an ellipse having centre at the origin,

axes along the co-ordinate axes and passing through the
points (4, —1) and (-2, 2) is

3 3
(@) i (b) B

(Online 2017)

& =
@ 5
(Online 2017)

If y = mx + ¢ is the normal at a point on the parabola
3? = 8x whose focal distance is 8 units, then || is equal
to

@ 83

2
2 4 © 7

() 1043
(Online 2017)
Two sides of a rhombus are along the lines, x —y + 1 =0
and 7x — y — 5 = 0. If its diagonals intersect at (-1, —2),
then which one of the following is a vertex of this
rhombus?

@ (-3,-9) (®) (3, -8)

18 10 7
© (5’_5) @ (_?’_3)

The centres of those circles which touch the circle,
x> + 3> — 8x — 8y — 4 = 0, externally and also touch the
x-axis, lie on

(a) a circle

(b) an ellipse which is not a circle

b 23 (o) 163

(2016)

(c) a hyperbola (d) a parabola (2016)

If one of the diameters of the circle, given by the equation,
x> +y? —4x+ 6y — 12 = 0, is a chord of a circle S, whose
centre is at (-3, 2), then the radius of § is

@ 52 ) 5/3 (©5 (d) 10
(2016)

Let P be the point on the parabola, 3> = 8x which is at a
minimum distance from the centre C of the circle,
x> + (y + 6)> = 1. Then the equation of the circle, passing
through C and having its centre at P is
(@ ¥+ —4x+8 +12=0

b) ¥ +y?—x+4y-12=0

x
©) x2+y2—z+2y—24=0
(d >+ —4x+99+18=0 (2016)

The eccentricity of the hyperbola whose length of the
latus rectum is equal to 8 and the length of its conjugate
axis is equal to half of the distance between its foci, is

4 4 2
@ 3 ® 7 © 75 @) 3
(2016)
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A circle passes through (-2, 4) and touches the y-axis at
(0, 2). Which one of the following equations can represent
a diameter of this circle?
(@ 2x -3y +10=0
() &x+5y-6=0

®b)3x+4y-3=0
(d 5x+2y+4=0
(Online 2016)

If a variable line drawn through the intersection of the lines

§+ ¥ 1 and X + ¥ 1, meets the coordinate axes at 4

and B, (4 # B), then the locus of the midpoint of 4B is
(a) Txy = 6(x + y)

(b) 4(x +p)? —28(x +y) +49 =0
(c) 6xy =7T(x + y)

(d) 14(x+y)> - 97(x +y) + 168 =0 (Online 2016)

2 2

. . X
If the tangent at a point on the ellipse E+L =1 meets

3
the coordinate axes at 4 and B, and O is the origin, then

the minimum area (in sq. units) of the triangle OAB is

@35 ® 3  ©9 @ of
(Online 2016)

The point (2, 1) is translated parallel to the line
L: x—y=4by 24/3 units. If the new point Q lies in the
third quadrant, then the equation of the line passing
through O and perpendicular to L is

(a) x+y:2—\/g (b) 2x+2y:1—\/g

(©) x+y=3—3\/g d x+y=3—2\/g
(Online 2016)
The minimum distance of a point on the curve
y = x*> — 4 from the origin is
V19
@

RN
(Online 2016)

Let a and b respectively be the semi-transverse and
semi-conjugate axes of a hyperbola whose eccentricity
satisfies the equation 9e? — 18e + 5 = 0. If S(5, 0) is a focus
and 5x = 9 is the corresponding directrix of this hyperbola,
then a®> — b? is equal to
(a) =7 () -5 (c) 5 (d) 7

(Online 2016)
P and Q are two distinct points on the parabola, > = 4x,

with parameters ¢ and ¢, respectively. If the normal at P
passes through @, then the minimum value of tf is
(a) 8 (b) 4 (c) 6 (d) 2

(Online 2016)
Equation of the tangent to the circle, at the point
(1, 1), whose centre is the point of intersection of the
straight lines x — y = 1 and 2x + y = 3 is
(@ x+t4+3=0 b)3x-y—-4=0
) x-3y-4=0 (d 4x+y-3=0

(Online 2016)
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A straight line through origin O meets the lines
3y = 10 — 4x and 8 + 6y + 5 = 0 at points 4 and B
respectively. Then O divides the segment 4B in the ratio
(a 2:3 b) 1:2 () 4:1 (d 3:4
(Online 2016)

A ray of light is incident along a line which meets another
line, 7x — y + 1 = 0, at the point (0, 1). The ray is then
reflected from this point along the line,
y + 2x = 1. Then the equation of the line of incidence of
the ray of light is

(a) 4lx—25p+25=0
(c) 41x — 38y +38=0

(b) 41x + 25y —25=0
(d) 41x + 38y — 38 =0
(Online 2016)

A hyperbola whose transverse axis is along the major axis
2 2

of the conic ?+yz=4, and has vertices at the foci of

3
this conic. If the eccentricity of the hyperbola is >’ then
which of the following points does NOT lie on it?

(@) (5,22) (b) (0,2)
© (52V3) ) (10, 243) (Online 2016)
Let O be the vertex and Q be any point on the parabola,

x? = 8y. If the point P divides the line segment OQ
internally in the ratio 1 : 3, then the locus of P is

(@ y=2x (b) ¥*=2y () ¥*=y (d y=x
(2015)

Locus of the image of the point (2, 3) in the line
2x -3y +4)+k(x-2v+3)=0,ke R, is a

(a) circle of radius \/E .

(b) circle of radius \/5 .
(c) straight line parallel to x-axis.

(d)
The number of common tangents to the circles

P+ —dx—6p—12=0and x>+ +6x+ 18y + 26 =0, is
(a 3 (b) 4 () 1 @ 2 (2015)

The area (in sq. units) of the quadrilateral formed by the
tangents at the end points of the latus rectum to the

straight line parallel to y-axis. (2015)

2 2
ellipse *—+2_=1, is
9 5
27 27
@ (b) 27 © - (d) 18 (2015)

The points (0, 8/3), (1, 3) and (82, 30) :
(a) form an obtuse angled triangle

(b) form an acute angled triangle

(c) form a right angled triangle

(d) lie on a straight line (Online 2015)

Let L be the line passing through the point P(1, 2) such
that its intercepted segment between the co-ordinate axes
is bisected at P. If L, is the line perpendicular to L and
passing through the point (-2, 1), then the point of
intersection of L and L, is
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w (3%
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© 1075
If y + 3x = 0 is the equation of a chord of the circle,
x? + 32 — 30x = 0, then the equation of the circle with this
chord as diameter is
@ xXX+1>+3x+9=0
(b)) ¥+ -3x+9y=0
(© X*+3*-3x-9=0
@ ¥+ +3x-99=0

)
® 120" 10

323 .
(d) 5’ 10 (Online 2015)

(Online 2015)

If the tangent to the conic, y — 6 = x* at (2, 10) touches
the circle, x> + 3? + 8x — 2y = k (for some fixed k) at a point

(o, B); then (o, P) is
43
® (71717

_6 10
17" 17
41 76 :

(c) 17’17 (d) 17’17 (Online 2015)
An ellipse passes through the foci of the hyperbola,
9x% — 4y% = 36 and its major and minor axes liec along the
transverse and conjugate axes of the hyperbola
respectively. If the product of eccentricities of the two
conics is 1/2, then which of the following points does not

lie on the ellipse?
V39
(@ (13,0) (b) (7’\/5

© [éﬁ% @ (EJEJ
(Online 2015)

A straight line L through the point (3, —2) is inclined at an
angle of 60° to the line ~/3x+y=1. If L also intersects the
x-axis, then the equation of L is

@ y+Bx+2-3Y3=0 (b) y—Bx+2+3/3=0
© By-x+3+2/3=0 (d) By+x-3+243=0
(Online 2015)

If the incentre of an equilateral triangle is (1, 1) and the
equation of its one side is 3x + 4y + 3 = 0, then the
equation of the circumcircle of this triangle is

@ ¥*+yP-2x-2y-2=0

) X2+3?—2x-2y-14=0

€ ¥*»+3yP—-2x-2y+2=0

@ P+y>—2x-2y-7=0 (Online 2015)

If a circle passing through the point (—1, 0) touches y-axis

at (0, 2), then the length of the chord of the circle along

the x-axis is
3

@ 3

(© 3 (d) 5

(Online 2015)
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If the distance between the foci of an ellipse is half the
length of its latus rectum, then the eccentricity of the

ellipse is
w2 -1 V2 -1
© V2-1 (@
2 2
(Online 2015)

1
@5 O

Let PO be a double ordinate of the parabola, }? = —4x,
where P lies in the second quadrant. If R divides PQ in the
ratio 2 : 1, then the locus of R is

(a) 9% = 4x (b) 9 =
(€) 3y* = 2x (@) 3y?

— 4x
- 2x

(Online 2015)
The locus of the foot of the perpendicular drawn from the
centre of the ellipse x> + 3)> = 6 on any tangent to it is
@ (2 - )P =6x> — 27
(b) (2 +%)* = 6x? + 2)?
(©) (2 + 37 = 67 — 2%
(d) 2 =y = 6x7 + 297

(2014)

Let a, b, ¢ and d be non-zero numbers. If the point of
intersection of the lines 4ax + 2ay + ¢ = 0 and
Sbx + 2by + d = 0 lies in the fourth quadrant and is
equidistant from the two axes, then

(@) 2bc + 3ad =0 () 3bc — 2ad = 0

(¢) 3bc + 2ad = 0 (d) 2bc —3ad =0  (2014)

Let PS be the median of the triangle whose vertices

P2, 2), O (6, —1) and R(7, 3). The equation of the line

passing through (1, —1) and parallel to PS is

(@ 2x+9+7=0 ®) 4x+7y+3=0

() 2x -9y —-11=0 (d) 4x-7y-11=0
(2014)

The slope of the line touching both the parabolas ) = 4x
and x*> = -32y is

3 1 2 1
@ 5 ® 3 © 3 @ 5 (2014)

Let C be the circle with centre at (1, 1) and radius = 1. If
T is the circle centred at (0, y), passing through origin and
touching the circle C externally then the radius of T is

equal to
J3 1 1 NE)
@5 ®,  ©; @5
(2014)
The circle passing through (1, —2) and touching the axis
of x at (3, 0) also passes through the point
(@ (2,-5) (®) (5,-2)
(©) (=2,5) (d) (-5,2)
Given : A circle, 2x* + 2)? = 5 and a parabola y® = 4/5x .

Statement-1 : An equation of a common tangent to these

(2013)

curves is y = x + \/g
5
Statement-2 : If the line,y = mx + %(rn # 0) is their

common tangent, then m satisfies m* — 3m* + 2 = 0.
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(a) Statement-1 is true, Statement-2 is true, Statement-2 is
not a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is false.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement-2 is true, Statement-2 is
a correct explanation for Statement-1. (2013)

A ray of light along x + ng =3 gets reflected upon
reaching x-axis, the equation of the reflected ray is
@ VBy=x-3 (b) y=+Bx-+3

(© By=x-1 d y=x+3 (2013)

The equation of the circle passing through the focii of the

2 2

ellipse% + % = 1and having centre at (0, 3) is

b) ¥*+)y*—6y—-5=0
(d x¥*+y*—6y—-7=0
(2013)

(@ X +)y —6y+7=0
() ¥+ —6y+5=0

The x-coordinate of the incentre of the triangle that has the
coordinates of mid points of its sides as (0, 1), (1, 1) and
(1,0) is

@ 2-v2 () 1+v2 (© 1-v2 (@) 2++2

(2013)

If the line 2x + y = k passes through the point which divides
the line segment joining the points (1, 1) and (2, 4) in the
ratio 3 : 2, then k equals

(a 6 (b) 11/5 (c) 29/5 d 5 (2012)

Statement 1 : An equation of a common tangent to the
parabola yz =16+/3x and the ellipse

29c2+y2 =4isy= 2x+24/3

Statement 2 : If the line y = mx+% , (m #0) is a common

tangent to the parabola y2 =16+/3 x the ellipse 2x* + y* = 4,

then m satisfies m* + 2m? = 24.

(a) Statement 1 is true, Statement 2 is true; Statement 2 is
not a correct explanation for Statement 1.

(b) Statement 1 is true, Statement 2 is false.

(c) Statement 1 is false, Statement 2 is true.

(d) Statement 1 is true, Statement 2 is true; Statement 2 is
a correct explanation for Statement 1. (2012)

The length of the diameter of the circle which touches the
x-axis at the point (1, 0) and passes through the point
2,3)is

(a) 6/5 (b) 5/3

(c) 1073 (d) 3/5 (2012)

An ellipse is drawn by taking a diameter of the circle
(x — 1)+ 32 =1 as its semi-minor axis and a diameter of the
circle x> + (y — 2)? = 4 as its semi-major axis. If the centre
of the ellipse is at the origin and its axes are the coordinate
axes, then the equation of the ellipse is

(a) 4x*+32 =38 (b) x* + 472 =16

() 4x2+12=4 d) 2+ 42 =38 (2012)
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A line is drawn through the point (1, 2) to meet the coordinate
axes at P and Q such that it forms a triangle OPQ, where
O is the origin. If the area of the triangle OPQ is least, then
the slope of the line PQ is
(a) -2 (b)) —1/2

(c) - 1/4 d) -4

(2012)

The two circles x? + 32 = ax and x> + > = ¢*(c > 0) touch
each other if

(a) a=2c ®) la| = 2¢

() 2al=c (d) la| =c¢ (2011)

The lines L, : y—x =0 and L, : 2x + y = 0 intersect the line
Ly :y+2=0at P and Q respectively. The bisector of the
acute angle between L, and L, intersects L; at R.
Statement-1 : The ratio PR : RQ equals

Statement-2 : In any triangle, bisector of an angle divides
the triangle into two similar triangles.

(a) Statement-1 is true, Statement-2 is false.

(b) Statement-1 is false, Statement-2 is true.

(c) Statement-1 is true, Statement-2 is true; Statement-2 is
a correct explanation for Statement-1.

(d) Statement-1 is true, Statement-2 is true; Statement-2 is
not a correct explanation for Statement-1. (2011)

The shortest distance between line y — x = 1 and curve
x =% is
4 V3

4 g B 32
NE) 4

@
(2011, 2009)

Equation of the ellipse whose axes are the axes of coordinates

8
(@) VA (b)

and which passes through the point (-3, 1) and has

L2
eccentrlclty\/; 18

(@ 3x2+57%2-15=0
(c) 3x*+5)2-32=0

(b) 5x2+3)2-32=0
(d) 5x2+ 32— 48 =0 (2011)

. 4
The equation of the tangent to the curve ¥ =x+—, that

2

is parallel to the x-axis, is

(@ y=0 () y=1 (9y=2 (dy=3
(2010)

If two tangents drawn from a point P to the parabola
y? = 4x are at right angles, then the locus of P is
(@ x=1 (b) 2x+1=0

) x=-1 (d2x-1=0 (2010)

The line L given by %+%=1 passes through the point
(13, 32). The line K is parallel to L and has the equation

§+%=1. Then the distance between L and K is

23
(d) Nivd
(2010)

The circle x> + 3? = 4x + 8y + 5 intersects the line 3x — 4y = m

at two distinct points if
(a) -85 <m<-35
(c) 15<m<65

23 17
@ 75 ® 17 © 3

(b) 35<m<15

(d) 35<m<85 (2010)

87.

88.

89.

90.

91.

92.

93.

94.

95.

Three distinct points 4, B and C are given in the
2-dimensional coordinate plane such that the ratio of the
distance of any one of them from the point (1, 0) to the
distance from the point ( —1, 0) is equal to 1/3. Then the
circumcentre of the triangle ABC is at the point

@ (20 ® (30 © 5o @aeo

(2009)

The ellipse x> + 4y = 4 is inscribed in a rectangle aligned
with the coordinate axes, which in turn is inscribed in another
ellipse that passes through the point (4, 0). Then the equation
of the ellipse is

(a) x>+ 12y*=16 (b) 4x? + 48y =48

(c) 4x2+ 64y =48 (d) x*+ 162 =16 (2009)

If P and Q are the points of intersection of the circles
X2+ +3x+Ty+2p-5=0and x> +3?+2x +2y—p*=0,
then there is a circle passing through P, O and (1, 1) for
(a) all except one value of p

(b) all except two values of p

(c) exactly one value of p

() (2009)

A focus of an ellipse is at the origin. The directrix is the

all values of p

line x = 4 and the eccentricity is 7 Then the length of the
semi-major axis is

8
@ 3

® 5 © @ 3

[SSTR N

(2008)

The point diametrically opposite to the point P(1, 0) on the
circlex >+ y?+2x+4y -3 =01is

(@ (3,4) (®) 3,-4)

() =3,4) (d (=3,-4) (2008)

A parabola has the origin as its focus and the line

x = 2 as the directrix. Then the vertex of the parabola is at

(@ 2,00 () (0,2) (¢ (1,0) (d) (0, D
(2008)

The perpendicular bisector of the line segment joining
P(1, 4) and Q(k, 3) has y-intercept — 4. Then a possible
value of k is
(a) —4 (b 1

(©) 2 (d -2

(2008)

The normal to a curve at P(x, y) meets the x-axis at G. If
the distance of G from the origin is twice the abscissa of
P, then the curve is a
(a) circle
(c) ellipse

(b) hyperbola

(d) parabola (2007)

Consider a family of circles which are passing through
the point (—1, 1) and are tangent to x-axis. If (%, k) are the
coordinate of the centre of the circles, then the set of
values of k is given by the interval

1
(b) k<5

(d) k> (2007)

1
2



96.

97.

98.

99.

100.

101

102.

103.

104.

If one of the lines of my?+ (1 —m?)xy —mx>= 0 is a bisector
of the angle between the lines xy = 0, then m is
(a) 1 (b) 2 (c) —1/2 (d) =2

(2007)
Let P= (-1, 0), 0= (0, 0) and R = (3, 3y3) be three points.
The equation of the bisector of the angle POR is

B

(a) S x+y=0 (b) x+3y=0
(¢) Bx+y=0 (d) Hgy:O (2007)

Let A(h, k), B(1, 1) and C(2, 1) be the vertices of a right
angled triangle with AC as its hypotenuse. If the area of
the triangle is 1 square unit, then the set of values which
‘k’ can take is given by

(a) {-1,3} (b) {-3,-2}
(©) {1, 3} (d) {0,2}

The equation of a tangent to the parabola y> = 8x is
y = x + 2. The point on this line from which the other
tangent to the parabola is perpendicular to the given tangent
is

(2007)

(@) (2,4 (b) (=2, 0)

() -1, 1) (d) (0,2) (2007)
2 2

For the hyperbola —* — — Y - 1, which of the following

cos’a  sin’a

remains constant when o varies ?
(a) abscissae of vertices (b) abscissae of foci

(c) eccentricity (d) directrix (2007)

If (a, a?) falls inside the angle made by the lines y = %, x>0

and y = 3x, x > 0, then a belongs to

(@) (a %) (b) (. o)

1 1
© (5’ 3) @ (‘3’ ‘5)

Let C be the circle with centre (0, 0) and radius 3 units. The
equation of the locus of the mid points of chord of the
circle C that subtend an angle of 2n/3 at its centre is

(2006)

3
(@ x+r=3 (b) 2+ 32 =1

(c) x2+y2:27r7 (d) x2+y2:% (2006)
If the lines 3x — 4y — 7 =0 and 2x — 3y — 5 = 0 are two
diameters of a circle of area 49m square units, then the
equation of the circle is

(@ x*+)?+2x-2y-47=0

(b) > +3?+2x -2y —-62=0

() X*+)? - 2x+2y-62=0

(d) X2 +)>—2x+2y-47=0 (2006)

In an ellipse, the distance between its focii is 6 and minor
axis is 8. Then its eccentricity is,
(@) 3/5 (b) 172
(c) 4/5 (d) 1/4/5 (2006)

105.

106.

107.

108.

109.

110.

111.

112.

113.

The locus of the vertices of the family of parabolas

y:a3x2+a_2x_2a is
3 2
(@) W:E (b) xyzé
64 4
© w=> @ w=2 (2006)
16 105

A straight line through the point A(3, 4) is such that its
intercept between the axes is bisected at 4. Its equation
is

(@ x+y=7
(c) 4x + 3y =24

(b) 3x — 4y +7=0

(d) 3x + 4y =25 (2006)

If the pair of lines ax? + 2(a + b)xy + by*> = 0 lie along
diameters of a circle and divide the circle into four sectors
such that the area of one of the sectors is thrice the area
of another sector then

(a) 3a*> —2ab +3b*=0
(¢) 3a*+ 2ab +3b2=0

(b) 3a> — 10ab + 362 =0
(d) 3a?>+ 10ab + 30> =0
(2005)

The locus of a point P (o, ) moving under the condition that

2 2
the line y = ox + P is a tangent to the hyperbola x—z —y—2 =1
b
is ¢
(a) a circle (b) an ellipse
(c) a hyperbola (d) a parabola (2005)

An ellipse has OB as semi minor axis, F and F' its focii
and the angle FBF' is a right angle. Then the eccentricity
of the ellipse is

1 1
® 5 ©F
If a circle passes through the point (a, b) and cuts the
circle x> + 32 = p? orthogonally, then the equation of the
locus of its centre is
(@) 2ax +2by — (@ - b>*+p>) =0
(b) x>+ 3> —3ax —4by + (@* + b* —p?) =0
(¢) 2ax +2by — (@*> + B>+ p») =0
(d x> +3y*—2ax - 3by + (@*>*-b*-p>) =0 (2005)
A circle touches the x-axis and also touches the circle with
centre at (0, 3) and radius 2. The locus of the centre of the
circle is
(a) a circle
(c) a parabola

(@) % @ % (2005)

(b) an ellipse

(d) a hyperbola (2005)

If the circles x> + y? + 2ax + ¢y + a = 0 and
x2 + y* — 3ax + dy — 1 = 0 intersect in two distinct points
P and Q then the line 5x + by — a = 0 passes through P and
Q for

(a) no value of a

(b) exactly one value of a

(c) exactly two values of a
(d) infinitely many values of a

If a vertex of a triangle is (1, 1) and the mid points of two
sides through this vertex are (—1, 2) and (3, 2), then the
centroid of the triangle is

(2005)



114.

115.

116.

117.

118.

119.

120.

121.

122.

-1 7 7
@ (33 ® (3]

1 7 7
(c) (g, 5) (d) (l, 3) (2005)
If non-zero numbers a, b, ¢ are in H.P,, then the straight
line §+%+% =0 always passes through a fixed point.
That point is
@@ (-1, -2) (b) -1,2)

1

(©) (1"5) (d (1,-2) (2005)
The line parallel to the x-axis and passing through the

intersection of the lines ax + 2by + 3b = 0 and
bx — 2ay — 3a = 0, where (a, b) # (0, 0) is

(a) below the x-axis at a distance of 2/3 from it

(b) below the x-axis at a distance of 3/2 from it

(c) above the x-axis at a distance of 2/3 from it

(d) above the x-axis at a distance of 3/2 from it  (2005)

Let P be the point (1, 0) and Q a point on the locus
y?> = 8x. The locus of mid point of PQ is

(@) x*-4y+2=0 (b) X*+4y+2=0

(c) »+4x+2=0 d y»-4x+2=0 (2005)
The eccentricity of an ellipse, with its centre at the origin,
is 1/2. If one of the directrices is x =4, then the equation
of the ellipse is

(a) 4x*+3y*=12 (b) 3x* + 42 =12

(c) 3x*+42=1 (d) 4x* +3y*=1 (2004)
If a # 0 and the line 2bx + 3cy + 4d = 0 passes through
the points of intersection of the parabolas * = 4ax and
x* = 4ay, then

(@) d*+ (2b-3¢)=0
(c) d>+ (2b+3¢c)*=0

(b) d2+ (@Bb+2c)=0
(d) d*>+ (3b — 2¢) =

(2004)
The intercept on the line y = x by the circle x> + y? — 2x =0
is AB. Equation of the circle on 4B as a diameter is
@ 2+ txty=0 O X+ -x+y=0
) *+)y*—x-y=0 dx¥+y*+x—-y=0

(2004)

If the lines 2x + 3y + 1 = 0 and 3x — y — 4 = 0 lie along
diameters of a circle of circumference 10, then the equation
of the circle is
(@ ¥*+)»+2x+2y-23=0
(b) x> +y?—2x -2y —-23=0
() X+ —2x+2y-23=0
d *+y*+2x-2y-23=0

(2004)

A variable circle passes through the fixed point
A(p, q) and touches x-axis. The locus of the other end of
the diameter through A4 is

() x —q)° = 4py

(@ (v —p)y = 4gqx
(©) (x —p) =4qy d v —q)=4px  (2004)

If a circle passes through the point (@, b) and cuts the circle
x* + y* = 4 orthogonally, then the locus of its centre is
(@) 2ax —2by + (> + > +4)=0

(b) 2ax +2by — (P + b2 +4)=0

(¢) 2ax +2by + (> + B>+ 4)=0

(d) 2ax —2by — (@ + b + 4) = 0 (2004)

123.

124.

125.

126.

127.

128.

129.

130.

131.

If one of the lines given by 6x* — xy + 4¢)> = 0 is
3x + 4y =0, then ¢ equals

(@ 3 b)) -1 (c) 1 (d) -3 (2004)
If the sum of the slopes of the lines given by

x* — 2cxy — 7y*=0 is four times their product, then ¢ has
the value

(@) 2 (b) —1
() 1 (d) -2 (2004)
The equation of the straight line passing through the point

(4, 3) and making intercepts on the co-ordinate axes whose
sum is —1 is

(a) %Jr%:l and %+%=1
X X
R RS
X, Yo x Y _
(© F+3=-land 5+ =-1
x_y S A
(d) 273 I and = + 1 (2004)
Let A(2, —-3) and B(-2, 1) be vertices of a triangle ABC. If

the centroid of this triangle moves on the line 2x + 3y =1,
then the locus of the vertex C is the line

(a 3x+2y=5 b)) 2x -3y =7
(¢) 2x+3y=9 (d) 3x-2y=3 (2004)
The normal to the curve x = a(1 + cosB), y = a sinb at 6
always passes through the fixed point
(a) (0,0) (b) (0, @)
(¢) (a,0) (d) (a a) (2004)
A point on the parabola y* = 18x at which the ordinate
increases at twice the rate of the abscissa is
e 2)

@ (33 ®) @4

9 9
© ©.4) @ (33 (2004)
If the equation of the locus of point equidistant from the

points (a;, by) and (a,, b,) is
(a; — a))x + (b, — by)y + ¢ = 0, then ¢ =

@ af —a2 + b b2 (b) %(alz+a§+b12+b22)
1
© @@ +b-ai-b3)  (d) 5(a3+b3—af ~b)
(2003)
Locus of centroid of the triangle whose vertices are

(a cost, asint), (b sint, —b cost) and (1, 0), where ¢ is a
parameter, is

@@ Gx—172+@y)’=a’+b?

(b) Gx+ 12+ (P =a+ b2

(© Gx+ 1P+ @y =a’-0b2

@ Bx—-1P2+3y)’?=a?-b2 (2003)
If the pairs of straight lines x2 — 2pxy — y2 = 0 and
x2 —2gxy — y? = 0 be such that each pair bisects the angle
between the other pair, then

(@ p=-q (b) pg =1
(©) pg =-1 dp=gq

2

(2003)



132

133.

134.

135.

136.

137.

138.

. A square of side a lies above the x -axis and has one vertex

at the origin. The side passing through the origin makes
an angle o (0 < a < w/4) with the positive direction of
x-axis. The equation of its diagonal not passing through the
origin is

(a) y(cosa + sina) + x (sino — cosa) =
(b) y(cosa + sina) + x (sina + cosa) =
(c) y(cosa + sino) + x (coso — sina) =

(d) y(cosa — sina) — x (sina — cosa) = (2003)

The lines 2x — 3y = 5 and 3x — 4y = 7 are diameters of a
circle having area as 154 sq. units. Then the equation of
the circle is

(@) x2+y2+2x-2y=47

(b) x2+y2—2x+2y=47

() x2+y?-2x+2y=062

(d x?+y2+2x-2y=62 (2003)

If the two circles (x — 1)2 + (y — 3)> = r? and
X%+ 3% — 8x + 2y + 8 = 0 intersect in two distinct points, then
(@) r<2 (b) r=2

© r>2 d2<r<8 (2003)

The normal at the point (b#,%, 2bt,) on a parabola meets the
parabola again in the point (b2,2, 2bt,), then

2 2
(@) h=-h+r (b) n=H-=
1 1

2 2
(c) t2:tl+a (d) t2=—t1—a (2003)

2 2
The foci of the ellipse x_+y_2

6" =1 and the hyperbola

2
Xy

_ b 2
144~ 31°25 coincide. Then the value of b* is

(@) 5 (b) 7 (c) 9 (d) 1
A triangle with vertices (4, 0), (-1, —1), (3, 5) is

(a) isosceles and right angled

(b) isosceles but not right angled

(c) right angled but not isosceles

(d) neither right angled nor isosceles

(2003)

(2002)

The equation of a circle with origin as a centre and passing
through equilateral triangle whose median is of length 3a
is

13.
25.
37.
49.
61.
73.
85.
97.
109.
121.
133.
145.

(d) 2. (a) 3. (b) 4. (¢ 5. (d) 6. (b)
(d 14. (b) 15. (a) 16. (b) 17. (a) 18. (d)
(b) 26. (c) 27. (d) 28. (¢) 29. (a) 30. (d)
(a) 38. (o) 39. (a) 40. (a) 41. (c) 42. (d)
© 50. (b) 51. (a) 52. (a) 53. (b) 54. (d)
©) 62. (c) 63. (b) 64. (b) 65. (b) 66. (a)
(a) 74. (a) 75. (d) 76. (c) 77. (b) 78. (a)
(d) 86. (b) 87. (a) 88. (a) 89. (a) 90. (b)
(©) 98. (a) 99. (b) 100.(b) 101.(c) 102.(d)
(b) 110. (c) 111. (c) 112.(a) 113. (d) 114. (d)
(©) 122.(b) 123.(d) 124.(a) 125.(d) 126.(c)
(b) 134.(d) 135.(d) 136.(b) 137.(a) 138.(c)

(b)

139.

140.

141.

142.

143.

144.

145.

ANSWER KEY

(a) x* + ? = 9a? (b) x2 + % = 16a?

(c) x> +y*=4a> @ x*+3y?=4d° (2002)
The centre of the circle passing through (0, 0) and (1, 0)
and touching the circle x> + 3% = 9 is

o (59 o (L)
o (Y o (3

Locus of mid point of the portion between the axes of
x cosa + y sino. = p where p is constant is

(2002)

@ #rrt=—t (b) ¥ + 37 = 4p?
1 1 2

© —Z+—==—=7% @ L+l=2 200
X y Xy P

The point of lines represented by

3ax? + 5xy + (a®> — 2)y?> = 0and L to each other for

(a) two values of a (b) ¥V a

(c) for one value of a (d) for no values of a
(2002)

The centres of a set of circles, each of radius 3, lie on the
circle x> + y? = 25. The locus of any point in the set is

(@) 4<x*+y*<64 (b) x?+y*<25

() x*+y*=225 (d) 3<x?+y*<9  (2002)
If the pair of lines

ax? + 2hxy + by* + 2gx + 2fy + ¢ = 0

intersect on the y-axis then

(@) 2fgh = bg*> + ch? (b) bg?=ch?

(c) abc = 2fgh (d) none of these (2002)

If the chord y = mx + 1 of the circle x> +3?=1 subtends
an angle of measure 45° at the major segment of the circle
then value of m is

@@ 2+v2 (b) 242

() —1+2 (d) none of these (2002)

Two common tangents to the circle x> + y> = 24? and
parabola y? = 8ax are

(a) x ==+ + 2a) (b) y = +(x + 2a)

() x =%y + a) (d) y=+x+a) (2002)
7. (b) 8 (@ 9. (b) 10. (a) 11. (d) 12. (b)
19. (b) 20. (a) 21. (¢) 22. (b) 23. (a) 24. (a)
31. (a) 32. (a) 33. (d) 34. (o) 35. (d) 36. (b)
43. (a) 44. (a) 45. (a) 46. (a) 47. (c) 48. (o)
55. (a) 56. (b) 57. (b) 58. (o) 59. (b) 60. (b)
67. (d) 68. (c) 69. (b) 70. (a) 71. (a) 72. (d)
79. (d) 80. (a) 81. (d) 82. (o) 83. (d) 84. (o)
91. (d) 92. (¢) 93. (a) 94. (b,c) 95. (d) 96. (a)
103.(d) 104.(a) 105. (a) 106. (¢) 107.(c) 108. (c)
115. (b) 116. (d) 117. (b) 118. (¢) 119. (c) 120.(c)
127.(c) 128.(d) 129.(d) 130. (2) 131.(c) 132.(c)
139.(b) 140. (d) 141. (a) 142. (a) 143.(a) 144.(c)
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1. (d): We know that the centroid divides orthocentre and

circumcentre in the ratio 2 : 1.
2 1
— M ——"

A B C
(_3) 5) (3> 3)

AC=%AB=%-\/62+22 =%-2JE=3JE

Radius of the circle with AC as diameter=%\/ﬁ =3\/§

2. (a): The equation of tangent at (1, 7) to x> =y — 6
is2x—-y+5=0

The perpendicular distance of centre (-8, —6) to the line 2x —
y + 5 = 0 should be equal to the radius of the circle.

. |-16+6+5|
. */64+36_C=T:> 5=100-¢ = ¢=95

3. (b): Let the tangent at (o, ) be 4xa — yp = 36
As (0, 3) lies on the tangent, so we have -3 =36 = = — 12
Now 402 — B? = 36 gives 402 — 122 = 36

= 40’ =180= o =45:>0c=i3\/§
Thus the points P and Q are P(3/5,-12), 0(-3+/5,-12)

The area of the ATQOP is given by ,
0 3 1 740 3)
A=lt35 —12 1 0 > x
2 5 4 )
35 12 1
(5355, -12) | (3{5,-12)

- %[—3 (635)-36v5-3 6@]‘:% 90/5=4545

4. (c): The equation of tangent at P(16, 16) is x — 2y + 16 = 0
The equation of normal at P(16, 16) is 2x + y — 48 = 0

16 4
The slope of PC : m 12" 3 )’(16,P16)
)
The slope of PB : A C B
-6 “16.0) OK_4.0) (34,0)
y=—=—
8 4 10
|m -m | §+2 3
tan@ = |— 2z = 7 =75 =2
|1+mlm2| 1_7(2)‘ el
3 3
. . N .
5. (d): The equation of the given line is _+B:1 ..(1)
o
As (2, 3) lies on (i), a
£+§:1 (o, B)Q R(a, B)
o P (2,3)
= 2+3a-0of =0 >y
changing (o, B) to (x, ¥) we have 0 P(a, 0)

the locus of R as 3x + 2y —xy = 0

6. (b): The equation of median BD is x + y = 5.

B lies on it, therefore co-ordinates of B be (x,, 5 — x))
Now, CF is median through C.

F is the mid point of 4B, where 4 = (1, 2) and B = (x;, 5 — x,)

A xl +1 S_XI +2
Co-ordinates of F =| ———>———
2 2 A(1,2
3 x1+1 ( ? )
Also, F lies on x = 4. .. ) =4 =x =7
Fy

= Co-ordinates of B = (7, -2) D
Similarly, let C = (4, y,)
D is the mid point of AC.

D= (4+1 y1+2) B ¢
27 2
. N +2
Now, D lies on x+y=5:>5+ > =5=y =3
Co-ordinates of C = (4, 3)
: 1 2 1
Now, area of AUBC = y 7 =21
4 3 1
1 1
= 5[1(72 -3) 2(7-4) + 121 +8)] = 5[18] =9
7. ®):Gi <Y 1
. : Given, —+— =
ven, “-+5
Equation of normal at P(3 cos 0, V3 sin 0) is
3 sec B x — /3 cosec O y=56 ..()
—3secH NG
i) is oi —=——=+/3tan®
Slope of (i) is given by —J3 cosec 6
Equation of normal at (-3 sin 0, V3 cos 0)
—3 cosec Ox — /3 sec O y=6 ...(11)
—(=3 cosec 0) NG
Y s oi ————=—+/3cot0
Slope of (ii) is given by (—\/gsece)
3tanB++/3 cotH
Angle between normals is .. tan § = 3 1_;/_ l
_|—x/§(sin6 +cose)‘ _|—x/§(sin26+c0526) B
| 2 \cos® sin6 | 2sinBcos0O sin260
sin260 2cotfl 2
tan B = —— tf=— o =
= tnp=gog Teotbs g sin20 3
8. (d): We have, 4% = x> + 1 ..(0)

The tangent to (i) at (x,, y,) is given by 4yy, = xx; + 1

-1 1
According to question, 4 = x_l’O , B = 0’4_y1

Let mid point of AB be M(h, k).

-1 -1 1
Then, X =2h=x = E and 4y

1
I



(x;, ¥;) lies on (1)

2 2
1V (-1

4 —| =|—| +1

(Skj (2;;) =
R
16k>  4h?
Locus of mid point of 4B is
x2 = 4y2 + 16x2y2 or x2 — 4y2 _ 16x2y2 -0

9. (b): Let radius be r and centre be (o, ).
(o, B) lieson y —4x +3 =0
B-40+3=0 = B=40-3 ..(1)
Centre = (0, 40 — 3) (i)
Now, 042 = OB*> = (a0 2)> + (B — 3)> = (. — 4)> + (B — 5)?
= o+4-do+FP+9-6B=0>+16—- 8o+ [ +25-10B
= 4o+4p=28=>a+p=7
= otda-3=7 (Using (1))
= S0=10=>a=2
Centre (0, B) = (2, 5) ' 45
2 2
JOA=4(2-2) +(5-3)% =2 o
10. (a): -~ Length of latus rectum of each parabola = 3
Equation of parabolas be y* = 3x
and x* = 3y .

ax1_ 1
64k>  4h?

= I = 12 =412 + 16071

and radius =

()
(i)
The equation of tangent to (i) is y=mX+E ...(1i1)
(iii) is also tangent to x> = 3y

9
= x2=3mx+ﬂ = A2 = 12 mx + 9 = 4m — 12m*— 9 = 0

Now, D = 0 = 144m* — 4(-9) (4m) = 0 = m(m> + 1) = 0

= m = 0(which is not possible) .. m = —1
3
Put m = -1 in (iii), we get y=—x—z

or 4(x+y)+ 3 =0, which is the required equation of tangent.
11. (d): Let (27, 4¢) be the point on the parabola and the focus
is (2, 0).

Now, slope of the tangent to the parabola y? = 8x

is given by 2y-d—y:8 b _4

dx dx y
@ 4l |
dxlyza A ¢ ()

But the slope of the tangent passing through (2¢2, 4¢) and
(-8, 0) is given by

— 0—4¢

D c= m=— (i)
X, =X —-8-2t 8+2¢

Eeuating (1 and (i1 we have 122 12

quating (i) and (ii), we ave T2 t 4+4

= 4+2=20 = 4= = (=12

For ¢t = 2, point is (8, 8) and for + = -2, point is (8, —8).
So, the points are P (8, 8), O (8, -8), F (2, 0)

1
Area of APFQ = E|8(—8)+8(—8)+2(8+8)|
1 1 .
=—|-128+32 = —|-96| = 48 sq. units
2 2

12. (b): Let coordinates of 4 be (0, a)
The diagonals intersect at P(1, 2)

We know that the diagonals will be parallel to the angle
bisectors of the two sides y =x + 2 and y = 7x + 3

Tx-y+3

xX—=y+2 10 3
=5 -5y +10=%Tx -y +
s 5x — 5y (7x — y )

NG

= 2x+4y—-T7=0and 12x -6y + 13 =0

ie. =

= m1=—% and m2=2

(where m, and m, are the slopes of the given two lines)

Let one diagonal be parallel to 2x + 4y — 7 = 0 and other be
parallel to 12x — 6y + 13 =0

The vertex 4 could be on any of the two diagonals. Hence,
slope of AP is either —1/2 or 2.

2—a 2—a 1 5
=2 or =——= a=0 or a=—
1-0 1-0 2 2
5 . .5
But a # 0 a=5. Thus, ordinate of 4 is 5
13. (d): Given hyperbola is 4x*> — 9y = 36
2 2
X<y .
= T _2 -
9 4 @
Equation of normal to (i) is given by
S +—2y =9+4 = 3 +—2y =13
secO tanO secO tanO

13
Coordinates of 4 are [—sece, 0] and coordinates of B are

(0, E tan 9)
2

Let the coordinates of P be (4, k).
Since, diagonals of parallelogram bisect each other.

h+£sec6
(h’kB
0,0) O ‘A

3 MJ - (0, gtanﬁj
2 2 4

= h= —Esece, k= EtanG
3 2

= secG——ﬁ i d tanO—%
3 ..(i)) an 3 ...(1i1)
Squaring (ii) and (iii) and then subtracting, we get
2 2
I3\ S o —ai? =169
169 169
Thus, locus of P is 9x* — 4y% = 169.
14. (b):Given : x> +)> - 2x -1 =0 ..(Q)
Differentiating (i) with respect to x, we have
d dy 1-
2x+2yﬂ—2=0 = x+y—y—l=O = 27T
dx dx dx y
d
@l
dx .0

. oyl 3
So, equation of tangent is I =-1 = x+y=3 ..(ii)

Now, equation of circle with centre (3, -2) is
(=37 + (¢ + 27 =1

Putting x = 3 — y from (ii) in (iii), we have
VY tat+dy=r=22+4+4y =/

2 2 /2
= y2+2y+2:% = (y+l)2:%—1:> y== %_1_1

...(iii)



2 2
So, points are 4—1fr——1,1’r__1_1
2 2
r2 r2
4+,f——1,—,,—— -1
and 5 >

Length of chord is given to be 4. So, by distance formula, we
have

2 2 2 2
4l 1|+alm1]=4= 8 —1]=16 = -1=2
2 2 2 2

2
= %:3 = r:i\/g = r=\/g('.' r cannot be negative)

15. (@):Given,3x +y=A A#0)=>3x+y—-A=0
Foot of perpendicular from (x,, y,) to ax + by + ¢ = 0 is given
x=x _y=y _—(ax+by +c)

by a b a* +b*
x-0 y-0 —-(Bx0+0-2)
> St [ @ =00
X _y_ A
31 10
Hence, foot of perpendicular is P(&, i)
10 10

Now, line meets x-axis where y = 0, so 3x+0=A = x=—

Hence, coordinates of A are [%, 0).

Similarly, coordinates of B are (0, A).
2 2
R
8P _\\10 10
G
———| +|—-0
10 3 10

\/9)»2 8122 \/907& 9

7+7 .

V100" 100 V100 V1o V81 _9
1

=BP:P4=9:1

\/)& 32 \/mz Lo

7+7 R -

900 100 900 V90

16. (b): Let P(2t, £)

Given, x> + y?> + 6x + 8 = 0 is equation of the circle.
So, coordinates of centre is (-3, 0).
Now, distance of point P from (-3, 0):\/(2t+3)2 +(2-0)
Let f{t) = 2t + 3)> + (£ — 0)?

= fi)=42+9+ 12t +¢* ()
Differentiating equation (i) w.r.t. ‘£, we have

fO=8+12+4P =4 F+2t+3)=4(+1) (R -t+3)
Now, () =0=t=-1

So, point P becomes (-2, 1)

. Equation of tangent to the parabola is given by

xx, =2 +y)
x-2)=2@+1)
x+ty+1=0

[ X, = -2, = 1]

2b*
17. (a): Length of latus rectum of ellipse is —.
a

=
=

2b*
——=4[Length of latus rectum = 4 (Given)]
a

- P =2 ()
We know that b> = a? (1 — €?)

= 2a=d(1-¢) [From (i)]
= 2=a(1-¢) = 2=a(l-¢e)(l +e 3 ..(ii)
Also, given that distance of focus from vertex is E

9 3
So, (—ae+a)2=z = a(l-e)=> ..(iif)

. 3 1
From (ii) and (iii), we have 2=E(l+e) = e=3

18. (b): Given equations will have no solution if
k+2 10 4 k
k k+3 k-1

On solving first two, we have (k + 2) (k + 3) = 10 &

= KP-5%+6=0= k=2,3

For k£ = 2, these equations are identical.

So, for only £ = 3 these equations have no solution
There is only one value of k.

19. (d): Centre of circle x> + y? + 2x — 4y — 4 = 0 is
(-1, 2) and radius = ~J1+4+4 =3
Let (%, k) be the centre of another circle.

"l and %:2

Now,

= h=4+1landk=4-2

= h=5and k=2

So, centre of required circle is (5, 2) and radius = 3.

. Equation of circle becomes (x — 5)* + (y — 2)> = (3)?

= xX>+)32-10x -4y +20=0 (1)

Length of intercept made by (i) on x-axis
= 2y/g" —c=2v25-20
=25

20. @): V2x—y+42k=0 ..(0), V2hkr+ky—442 =0

On eliminating £ from (i) and (ii), we have

(ﬁx+y)[*/§x‘y]=4ﬁ = 2(V2x)’ - y? =—(4/2)?

(v g=-5,c=20)

..(ii)

-42
= 2?2 =-32
Dividing both sides by —32, we have
2 2
Y

E—EZL which is the equation of hyperbola.

E tricit = 1+£—,f1+£—\/E
ceentriCity e = b2 32 b

Length of transverse axis = 2b = 8\/2
k =3k 1
21. (c): As area is given to be 56, we have| 5 k  1=%56
-k 2 1
Expanding, we get k(k — 2) — 5 (-3k — 2) —k(-3k — k) = £ 56
= K- 2k+ 15k + 10 + 3k + 2 = £ 56



= 5K+ 13k + 10 = £ 56
Taking the positive sign 5k + 13k — 46 = 0
= (Sk+23)(k-2)=0 .. k=2 is an integer
Taking the negative sign
5k + 13k + 66 = 0
D=132-4566<0
Thus there is no solution in this case.
So the vertices are A(2, — 6), B(5, 2) and C(-2, 2).
The equation of altitude from 4 is x = 2 and

the equation of altitude from C is y—2=—§(x+2)

ie, 3x+8 —-10=0 |
Solving the two we get the orthocentre as (2, EJ

22. (b): There are two possibilities
Y Y
N
//\‘!‘ X
3 3

0 > 0 >
y:4—x2 y:4—x2

For both of them we get different answers.
For 1% case : x> + (y — b)> = 2 as y = x is tangent to circle
2

0-b 2 2 b
——|=r . b=rJ2. Now x* +(y—b)* =—
N 2
Asx2=4 -y
b2
We have, 4=y +(y=b)" ==
2

b
Arranging as a quadratic in ), we have y2 -2b+D) y+ 5 +4=0
The discriminant being zero yields
2
(2b+1)* -4 S +4)=0
= 4P +4b+1-2b*-16=0ie 20> +4b-15=0

po 4164120 42234 24434

4 4 2

34 -2
2

L _34-2
" 22

For 2 case : Co-ordinates of centre as (0, 4—r), r being radius
y = x touch the circle

0-(4-r)
N

Which gives /(1 + v2) = 4

Taking the positive value p=

=r = r—4=1r2

4
(As r can’t be negative) - ”=m=4(\/§—1)
Remark : The problem, as posed, is ambiguous because of
choices. The best choice is (b).

23. (@):As x=—2=-4
e

We have, a=4e=4~%=2

Again b2=a2(l—ez)=a2(l—%j=£=3

2 2
Thus the equation to ellipse is %+?:1
2x 2y dy dy 3x
. i 2x 2y dy_ o, Y_ 02X
Differentiating w.r.t x, we get 2 + 3 I 0 dx 45

PO(EY T R
2) dx 4 3 2
So the slope of normal is 2. The equation is

3
y—5=2(x—1) ie,dx—-2y-1=0
22
24. (a): The equation to the hyperbola is —z—b—2=1
a
We have, ae =2 = a2 =
Also, > = d*(? -1) = a>+b =d%=4

2 3
The hyperbola passes through (\/5, \/5) means?—b—2=
On solving, we get — — =1
£ & @ 4-d
= 204 -d®) -3a®=ad*4 - a®
= 8-5a>=4a>-a*=a*"-9a>+8=0
= @-1)(@-8=0 a’ =1
As a* = 8 will give b? negative. .. a> =1 and b* = 3
2 2
So, equation of the hyperbola is xT—y?=1
2 3
The equation of tangent at P is %—%zl
The point (242, 3\/5) lies on it.
25. (b): We have, radius of circle = 2 units
1
Let 26=cosl(%):>c0526=1/7 = 2 cos?0 — 1 = 2

2 26— § 26_ i
= cos’0 = - = cos’® = -
2
(%) :i = CPlzi
2 ) 7 J7
Let 20, = sec!(7) = sec20, = 7
2
SN Sy
2co0s” 0, -1 2 7
2
2 7 J7

4 4 8

- BP,=CB+CP,=——+-%=—"_units.
142 A N RN N

26. (c): Tangent to x2 + ) = 4 is

y=mxt2y1+m? ()

Given equation of parabola is x> = 4y

¥ = 4mx + 81+ m? (from (i)

= X —4mx-8J1+m> =0
As there is only one intersection point
Discriminant = 0

$p



= 16m>+4-8J1+m> =0=>m*> +2N1+m> =0
or mi=-21+m?*=> mt=4+4dm’=>m*-4m> -4 =0
4+J16+16 4+42
m* = 2 = 2 = m2=2i2\/5
Put in (i), we get y=2y1+2+2v2 =23+ 22 (- at P, x=0)
27. (d): We have, e = 3/5, A

2ae =6 >a =5
As b? = a*(1 - &)

h
= B2=251-925=b=4 7m
. Area of quadrilateral = 4(1/2 ab) \/

=2ab =2 x5 x 4 =40 sq. units.
28. (¢): We have, x> + 2 - 5x -y + 5 =0

b
On circle, Q= (—+\/700s9 +\/:s1nej
(PO [% +\E cosﬂ] (;(5 smej

PO? =2—25+ 3 +5v3/2(cos0 +sinB)

=14+ S\f (cos@+sinB) (- Max(cosO+sin0)=~/2,0 =45
Maximum value of (PQ =14+ 5\/7(\/_) =14+5\3

29. (@): We have, tx — 2y — 3t =0 ..(1)
and x — 2ty + 3 =0 (i)
Point of intersection of (i) and (ii) is

_( 3t } =3 1+¢ I 1+7 )2y 2
e -1 3 2-1)3 -1

(] (2] oot o0
3/ \3 @-n* (-1’
x2 2

Z 2 =1 i
9 9/4 represents a hyperbola with

a*=9 and b* = 9/4
Length of conjugate axis = 2b = 3

9
Jaapt Ptg A 35 A5
ande=————="——""7x3 2x3 2
30. (d): Side of square = 2 AN
8y
X _ y ) (‘/‘;\]‘\/3\

o : o PR R *
c0s30°  sin30 O T
' [etee A

NELENN |
2 202
and y =1 3
X __ Yy _ S :
cos120° sinl20° T\\ 45° \@ »
= X = 71, y= \/§ 0(0.0) S x

X Yy
= =22
cos75° sin75°

= x=+3-land y=+3+1

Required sum = 0 ++/3 +/3-1+(-1)=2y/3 -2
31. (a): We have, x> + 32 = 9
Let line through P, 4 and B make angle 6 with x-axis.
Equation of line is YA

P(4,7)

/ A

/é ~
1) X
the circle. B

(kcos @+ 42+ (ksin®+ 7)>=9
2 cos? 0 + 16 + 8k cos® + k2sin®0 + 49 + 14 ksin 6 = 9
k2 + k(8 cos © + 14 sin 0) + 56 = 0

PA - PB = %=56

x—-4 y-
—_— ——k sa
cosO sin6 (say)

Any point on this line is
(kcos O +4, ksin 8 +7)
This point will also lie on

=
=
ky % ky =

2 2
Y

x
32. (a): Let equation of the ellipse be —+b—2—
a
Ellipse passes through the points (4, —1) and (-2, 2).
16

1
—+—=1 1662 + a2 = g2b2 (1
a2 b2 = 16b a a“b ()

A i.{_i = 1

nd az b2

= 4b* + 4a* = a*b? (2
From (1) & (2), we get 16b> + a? = 4a®> + 4b?

= 342 = 122 = a? = 4b?

bz
Now, e = 1_a_2=

33. (d): If y = mx + c is the normal to the parabola y* = 8x, then

c=af +2atand m = — t

Here, a = 2

Given, focal distance is 8 units. ... (a> — a)* + 4a** = 64

= AP -1)12+42=64=a P+ 1) =064

= (a@+ 1) =38

= L+1=4=2£=3 = 1t=43

Now, ¢ = a® + 2at=2(3) + 223 = 633 + 43 = 1043
le| = 1033

34. (c¢): Coordinates of 4 = (1, 2) ..

Slope of AE = 2

= Slopeof BD = —%

= Equation of BD s
y+2 1

x+1 2
= x+2y+5=0

Co-ordinates of D= (



35. (d): The equation of circle is

X*+yP -8 -8 —4=0 €6
= (4Pt (- 4P=36=6 o
Radius = 6. "

X-axis

Consider a line 6 units

below the x-axis.

We have C'C = C'N =r + 6 N L

Thus, the locus of C’ is a parabola with C as focus and L as

directrix.

36. (b): The circle is x> + )? —4x + 6y — 12 =0
(x—2P+ (@ +3?=25=5

5
-3

,2

=

(

~

S

Now, radius of $=+25+50=~/75=53
37. (a): The geometry of the situation
is as follows.
The point P must lie on the normal
common to circle and parabola.
Let the normal be in parametric form.
y+tx =4+ 28 (9
As it has to pass through (0, —6),
we have, £ +2t+3=0gives ¢ + D -t +3)=0
The only real value is ¢t = —1.
So, point P becomes P(2, —4). We have CP=2\/E
The equation of circle is (x — 2)2 + (y + 4)? = (2\/5)2 =8
ie. X +)? —4x+8 +12=0

b2

2
38. (c): We have 2b = ge and — =38
a

y2=8x

Also, we have b? = a*(e* — 1)
Now, eliminating a and b from these equations

62

2 2 2
—=e¢" -1 = 4=3¢" .. e=— ase>0
4 N

39. (a): Equation of circle with centre (4, k) and touches y-axis
is given by x> + 3> — 2hx — 2ky + 2 =0
Since, it touches y-axis at (0, 2) .. k=2
= XX+ -2hx -4y +4=0
Also, it passes through (-2, 4)
(22 +42-2h(2) 44 +4=0
= 4+16+4h-16+4=0=h=-2
Hence, centre of circle is (-2, 2)
(-2, 2) satisfy the equation given in option (a).
So, diameter of circle is 2x — 3y + 10 = 0.
40. (a): Given equations of lines can be written as
4x+3y—-12=0and 3x +4y - 12=0
Equation of line passing through the intersection of these two
lines is given by (4x + 3y — 12) + A3x + 4y — 12) = 0
= x@4+30)+y3+40) - 120+ =0
Above line meets the coordinate axes at points 4 and B.

. . 12(1+2) .
Now, coordinates of point 4 are | —————,0 | and coordinates
4+ 3\
12(1+ x)j
. 0, =0*M)

of point B are ( EPWTY

Coordinates of mid-point of 4B are given by

6(1+1) . 6(1+A) .
h= d k=

4430 (0 and k=370 W

Eliminating A from (i) and (ii), we get, 6(h + k) = Thk
Locus of the mid-point of 4B is, 6(x + y) = Txy
x2 yZ
41. (c): Equation of ellipse is E+?=1
a* =27, =3
Equation of tangent to the above ellipse is,
X vy o
——=cos0+—=sin0 =1
V27 V3

Since, the tangent meets the coordinate axes at points 4 and B

N27
Coordinates of point A4 are (,OJ and coordinates of
C

Ose
3 J
Slne

1 V27 B 9

Area of AOAB = 2 ’ cos® sin® sin20

Area will be minimum when sin 20 = 1
Minimum area = 9 sq. units

Y.
42. (d): We have, L : x —y = 4 T

point B are (O,

sq. units

Now, slope of L = 0 is 1 P2, 1)

Since, line L is perpendicular to QR VA4 O)>x
Slopc? of OR = —1 U NE) —y=4

Let equation of QR be
y=mx +c Q

= y=—-xtc=2x+ty—-c=0 R

Now, distance of QR from point (2, 1) is 23 units
[2+1-cl
3= 26 =13-cl
2
= c¢-3=+2/6=c=3+2V6
. Equation of required line is
x+y=3+2\/g or x+y=3—2\/g

43. (a): Any point on the curve y = x2 — 4 is of the type
((X, 0(‘2 - 4)

Distance of point (0, 02 — 4) from the origin is, D =+/0* + (0 — 4)?

D?= ot~ 702 + 16

dD? 2
=~ 40® - 140 Now, D" _y = 20202 - 7) = 0
do, o
7 212
= oa=0or 0L2=E.Again m =120%-14

212 212
(dDj =-14<0 and (dD) =28>0
dOC2 ato=0 d(xz atoczzg

. . .. 7
Distance is minimum at o2 = E

§_£+16 ZE
4 2

Minimum distance, D = >



44. (a): S(5, 0) is the focus .. ae = 5 ...(1)

i)

9 a
5x=9ie,x= 5 is the directrix .. g=

o1\

5
From (i) and (ii), we get ¢ = 3 and t’:g

25
Now, b> = a*e* - 1) = 9(?—1)= 16
Hence, a> — b2 =9 — 16 = -7

2 4
45. @: h=-t-7, tf=t2+t—2+4

Since, #? +i2 >2 ,tz iz =4 .. Minimum value at t12 =8
t t

46. (a): Point of intersection of lines x —y =1 and 2x + y = 3

is O i,l
3'3
—+1

Slope of OP= i— =

2
3

1
Slope of tangent=—1

P(1, 1)
=4

W |

So, equation of tangent at P(1, —1) is y+1=—i(x—1)
= 4yt+td4=x+1=2x+4+3=0

47. (c): Length of L from O(0, 0) to 4x + 3y = 10 is

_|40)+3(0)-10] 10

N o

Length of L from O(0, 0) to 8x + 6y + 5 =0 is

8(0)+6(0)+5] 5

p, = =1n

vgr+er 10

Lines are parallel to each other = ratio will be 4 : 1 or 1 : 4.

2
_1
2

48. (c): Let slope of incident ray be m.
Now angle of incidence = angle of reflection

m=7|_|2-7|_9
1+7m| |(1-14| 13
m-7 9 m-7 9

=530 = 7x-y+1=0
1+7m 13  1+7m 13 -y
= 13m—-91=9+ 63mor 13m —-91 =-9 - 63m
41

= 50m =-100 or 76m = 82 = m=—2,m=£

Equations of incident line at (0, 1) are

41
-1==2(x-0)ory—1=—(x-0
y=1=-2x-0)ory-1=—(x~0)

ie,2x+y—-1=00r38 -38—-4Ix=0

2 2
xi+y7:1 coe= 1_B=1
12 16 \" 16 2

= Foci = (0, 2) & (0, -2)
So, transverse axis of hyperbola = 2b =4 = b =2

49. (c): We have,

9
& a2 =h-1) = a? :4(4_1J =a*=5
2P
Required equation is —-<-=-1

5 4

50. ®:0P:PO=1:3
Let the parametric
co-ordinates of Q be (4¢, 2£)
We have, by section formula

4t+0 Qs 2¢%)
o= =tand (0, B)P
B_zr%o_ﬁ 0,00
4 2

Eliminating ‘#, we get the locus of P(a, B) as o = 23
Thus the locus is x* = 2y
51. (a): The line 2x — 3y +4) + k(x -2y +3)=0, ke R
passes through the intersection of line
2x-3y+4=0 .
and (A) for different values of k.
x=2y+3=0
Lines given by (A) meet at (1, 2)
Let image of A(2, 3) in the family of lines be B(a., ).
Thus (1, 2) is a fixed point for given family of lines, we have
AP =BP = (- 12+ B -12=2
The locus generalises to (x — 1) + (y — 1) = 2
Thus it is a circle of radius\/z .

52. (a): The circles can be written as
(x = 2)? + (y — 3)*> = 25 with centre O,(2, 3) and r; = 5

and (x + 3)* + (v + 9 = 64 with centre O,(-3, -9) and r, = 8
0,0, = distance between centres

=52 +122 =13
Asry +r,= 0,0,
We have that circle touch each other

externally, so there are three common
tangents as shown.

53. (b): The ellipse is as described.
2 2

X

_+y_=1

9 5

givesa=3,b=+5  (-92,0) 0 (972, 0)
Using b* = a?(1 — €%), we have
5 4

=222 = 222 (0, -3
9 9
= e=2/3

Equation of tangent at (2, 5/3) is

XX 2 5 2x

_21+y_);1=1 ie., x—+l-(—)=1 R A

a b 9 513 9 3

The points of intersection with axes are (0, 3) and (9/2, 0) of

the above line.
Using symmetry, picture can be completed.

&)

1
Area required = 5(3)(9/2) X 4=27

54. (d): The points are A(O, g), B(1, 3) and C(82, 30)

Slope of 4B = Slope of BC = 3

gl

So, the given points lies on same line.



55. (a): Equation of line L be

x. 7

—+==1 = 2x+y=4

2 4

Equation of line L, perpendicular to (i)

x—-2y=k

Since it passes through (-2, 1), so &k = —4

Equation of L, x — 2y = —4 ...(i1)

4 12
Solving (i) and (ii), we get point of intersection (_’_j

56. (b): Given that y + 3x = 0

Equation of a chord of the circle is y = —3x ..(1)
= x2+ (3x)?-30x=0= 10x> - 30x =0

= 10x(x-3)=0=>x=0,y=0

and x = 3, y = — 9 are end points of diameter.

So the equation of the circle is (x = 3)x - 0) + (» + )y —-0)=0
= ¥+3P-3x+9=0

57. (b): The equation of the tangent (7 = 0)

1
would be E(}’+10)—6=2x =S4x-y+2=0
The centre of circle is (4, 1) and point of touch would be the
foot of perpendicular from (4, 1) on4x —y +2 =0
x+4 y—-1 —(-16-1+2)
4 -1 42417

x+4 15 y—-1 15 -8 2

= —=—,"—=— X=—,y=—

4 17 -1 17 17 17

x2 )’2

58. (c¢): The given hyperbola is I_?:l
Foci (++/13,0) and e=£
2
1

Since the product of eccentricities iSE

JVRUENE SN
SO, 1 2 _2 1_\/5

. Xy )
Equation of ellipse is —2+b—2=l, where a* = 13

-~ i -
b
ez‘/l——:>b2=12
2
a 2 2

) . .oxT oy )
Equation of ellipse is —++—=1 .
q p TRET )
Substituting all the options in (i), we see that only option (c)
does not lie on the ellipse.

m-(—3)
1+m(—3)
= (m+3=301-mB? = m=0 or m=+3
. Equation of required line isy+2=\/§(x—3)

ie, y—Bx+2+3/3=0

60. (b):In an equilateral triangle, incentre and circumcentre
are same and R = 2r

[3+4+3]
p— :2

Now, r= \/m

= R=4

59. (b): We have, tan60°=

Equation of circumcircle is (x — 1) + (y — 1)> = 16
= X+ -2x-2y-14=0

(0,2)

L(-1,0)
0

Since BC = h (radius of circle) = (h + 1)? + 22 = A?

:>2h+5=0:>h=7

[25-16
Also, 4B = 2(4M) = 2= — =3

. 1( 2v*
62. (c): Given that 2ae=5 —_—

a
2 bz
= 2ae=— = 2€=—2
a a
2 b2 2
Also, e =1——2 — 2=1-2 = e=+2-1
a
63. (: Let P(-at},2at)), Q(-ati,~2at;) and R(h, k)
—2at
= h=-at], k= 1
3
= 9k =—4h = 9y = — 4x is required equation of locus

64. (b) : 1% solution:
(o, B)

2 2

The equation of tangent to the ellipse ?+y7=1 is

xcos6 + ysin® _ 1
J6 2 (1)

The equation to the tangent is also given by

y—B=—%(x—oc) i.e, o+ By = o +p )
Comparing (1) and (2), we get

cosO sin0O 1 Veos? 0 +sin?0

Vo i V28 i o? +p i \/60c2 + 262
= 602 + 2p% = (0 + ?)?

Locus of (o, B) is (x> + 3?)? = 6x2 + 2)?
2" golution : The equation of the tangent is y = mx £ \6m> +2

and slope m is given by m=—%

Also, (o, B) lies on the tangent

2
= B=motVém’+2 = Bz(—aJai 6i+2



2 2 2 2
OBy S22 422 — 6o 4 282
§ B>

Then the locus is (x> + y?)? = 6x% + 2y
65. (b): Let the point of intersection be (o, —a). Then

4ao0 — 2a00+ ¢ =0
S5bo — 2bo +d =0

c d
——=—-— = 3bc-2ad=0
We have, > 3b c—2a
P(2,2)
66. (a) 6/ )
T3 1T R(7,3)

13
s [ 201
§is (2 )
Slope of PS = -2/9
The equation of line passing through (1, —1) and parallel to PS

2
is y+1:—§(x—1) = 2x+9y+9-2=0 - 2x+9y+7=0

67. (d): The equation of tangent at P2, 2f) is x — yt + £ =0
x* + 32y = 0 is the given curve.

S 32 L
Eliminating y, x? +Tx+32t =0 For tangent, discriminant = 0

2
= (QJ —4(326)=0 = %—y:o = 13=8 = t=2
t t
= £=8 . t=2
Slope of tangent is 1/2.
68. (c): We have by Pythagoras theorem (1 + y)? = (1 — y)> + 1
= 44=1. y=14
7

69. (b): The system of circles touches the line y = 0 at the
point (3, 0) is given by {(x —3)* + ")} + Ay =0

As the circle passes through (1, —2), we can determine A which
gives 4 +4 -20L=0 A=4

The circle is (x — 3)* + y* + 4y = 0. A simple calculation shows
that (5, —2) lies on the circle.

5
70. (a): Let a tangent to the parabola be y = mx + % (m # 0)
As it is a tangent to the circle x* + y* = 5/2, we have

(*EJ _ ﬁm = (14 mym? =2

m
which gives m* +m*-2=0 = > - 1)(m* +2)=0
Asme R,m*=1 m==1
Also m = + 1 does satisfy m* —3m*+2=0

Hence common tangents are y=x++5andy =—x—\/§

1

NE]

71. (a): As the slope of incident ray is — ——. So, the slope of

1
reflected ray has to be — .
g N
The point of incidence is (\/5, 0). Hence, the equation of reflected
. 1
ray 1sy=ﬁ(x—\/§) = \/gy—x:—\/g = x—ﬁy—\@=o

72. (d): Foci are given by (+ ae, 0)
As a’¢* = a> — b* = 7 we have equation of circle as

(x— 0P+ -3=N7-02+0-32~ >+1>—6y—7=0
73. (a): The triangle whose

0, 2)
side's midpoints
are given to be 1,1
(0, 1), (1,0) and (1, 1) oD
happen to be a right
angled triangle with :
. 0,0 (1,0) 2,0

vertices as shown.
1t solution : x-coordinate of incentre
_axy +bx, +cxg 2x2+2J2x0+2x%0

a+b+c 242+242

4 2
= = = 2 - \/E

4+42V2 2442
4+2v2

2" golution : 7 = (s — a)tang = ( +2\/7 - 2\/§j tang =2-2

74. (a):A(1,1); B(2,4)
P(x,, y,) divides line segment AB in the ratio 3 : 2

L3+ 8 3(4)+21) 14

1 5 g;% 5 :5

14
2x + y = k passes through P(x;, y;) - 2X§+€:k = k=6

4/3

m

2 .2
Xy _ [(,2 X 2 1
+4-=1, x=my+44m;+2 = y=—- [4+—5 m=—
> g 1Y 1 y my e’ n

2 2
43 2
Now, | ——| =|~,[4*—%
m ml

75. (d):Statement 1 : y2=16y3x,y = mx +

= iéi=4+i2=4+2m2
m ml
:>2—i:2+m2
m
= m*+2m?-24=0 ..(1)
= M+6)m-4)=0 = m==+2

43

Statement 2 : If = yux + = is a common tangent to y” = 16v3x
m

and ellipse 2x2 + y? = 4, then m satisfies m* + 2m? — 24 = 0

From (1), statement 2 is a correct explanation for statement 1.



76. (c) :Let the equation of the circle is (x — 1)? + (y — k)?> = k2.
It passes through (2, 3) 1+9+k>—6k=KkK

= k=E = diame’cer:E
3 3

77. b):(x— 12 +y’=1,r=1 = a=2
and 2+ (y-2)*=4,r=2 =>b=4
2 2
16 4
78. (a):y=mx+c = 2=m+c

Co-ordinates of P & Q : P(0, ¢), Q(-c/m, 0)

=1 = x2+4y°=16

2
=A=> —=A
m 2m
= (2—m) A= 4m+4:A:>ﬂ—2+£:A
2m 2m 2 m
LA _
" dm
:>l—i=0:>l=i:>m2=4 >m=12
2 w2 2 w2

79. (d): The centres and radii are
2 2
(x—%) +y2 =%, x2+y2 =c?

Centre (%, O) and (0, 0) & radius =% and ¢

2
a —|la a)_||4
(2) +(0-0)= c| = ol %€
= [H=c-|4. - lal=c
2 2

80. (a): In triangle OPQ, O divides PQ in the ratio of OP : OQ
which is 242 : +/5 but it fails to divide triangle into two similar

triangles.
81. (d):Let P be (42 y)

. . Y2 -yl
Perpendicular distance from Pto x -y + 1 =0 is T
AslyP—y+ 1=y —y+1 (v y¥-y+1>0)

. 1 (4ac-b* _ 1 4-1__3
Minimum value = ——=-~—= =—F="——=—"=
2 4 2 41 42
82. (c¢) : Let the ellipse be —+y—=1
. : p 272
(-3, 1) lieson it = %+ 12—1
a“ b
Also, b%=a? (1—%) = 5b2 =34
On solving, we get a2 = 2, b2 = 352
The equation to ellipse becomes 3x% + 5y2 =32
: - : . dy 8
83. (d) : On differentiating, the given equation Ezl——3
X

As the tangent is parallel to x-axis, we have

8

1-==0 = x*=8 = x=2 So, y=2+i=2+1=3
3 22

X
Thus (2, 3) is the point of contact and equation of the tangent
isy=3.

84. (c¢) : From a property of the parabola, the perpendicular
tangents intersect at the directrix.
The equation of directrix is x = —1, hence this is the locus of
point P.
85. (d) : As the line passes through (13, 32), we have
E+£=1 = 2= —E=—§ = b=-20
5 b b 5 5
Thus the line is =——==1, ie, 4x-y=20
5 20

The equation of line parallel to 4x — y = 20 has slope 4.
Thus 3. ’ C=—3

c 4
Then the equation to line k is 4x —y = -3

20+3 23

Jazeiz 17
86. (b) : The circle is x> + y> —4x — 8y — 5 =0
= (k-2 +(@y-4)72=52

Length of perpendicular from centre (2, 4) on the line

The distance between lines k and c is

3x — 4y — m = 0 should be less than radius.
16-16—m!|
5

= -25<10+m<25 =

<5 = (10+m)<25

-35<m<15
87. (a): Let P be a general point (x, ) such that

M 1whereM (1,0) and N = (-1, 0)

PN 3
N =D?+y? 1

we have —4——$9[(x71)2+y2]=(x+1)2+y2
Ja+D2+y? 3

which reduces to 8x? + 8y> — 20x + 8 = 0

= x2+yz—¥x+1:0=> x2+),~2_§x+1:()

The locus is a circle with centre (5/4, 0)
As points 4, B, C lie on this circle, the circumcentre of triangle ABC
is (5/4, 0).

y? =1

88. (a): The given ellipse is T + 1=

i.e., the point 4, the corner of the rectangle

42, 1)

N
/ (4,0)

\\ ¢

in 1st quadrant, is (2, 1). Again the ellipse

circumscribing the rectangle passes through
2 2
x ,

the point (4, 0), so its equation is E'F Z—z =1
A(2, 1) lies on the above ellipse

4 1 L 1 —1— 1 3 2 _
Thus, the equatlon to the desired ellipse is
x> 3

e 2= 2+ 2 —
6t 1 =x+12)°=16



89. (a): The radical axis, which in the case of intersection of the
circles is the common chord, of the circles

S x> +y?+3x+7y+2p-5=0and

S X2+ +2x+2y—p?=0is $1 -S> =0

= x+5+2p-5+p*=0 .(1)
If there is a circle passing through P, Q and (1, 1) it’s necessary and
sufficient that (1, 1) doesn’t lie on PQ, ie., 1 +5+2p -5+ p*>#0
= pP+2p+120= (@P+1)P#£0 p#-1

Thus for all values of p except ‘-1’ there is a circle passing through
P, Qand (1, 1).

90. (b) : Obviously the major axis is along the x-axis

The distance between the focus and the corresponding directrix

a a a

= |[F-ae=4 = ——ge=4 (note that —=ae)
e e e

= a[é—e]=4=> a(z_%)=4:> aA%=4_'. a=§

Remark : The question should have read “The corresponding

directrix” in place of “the directrix”.

91. (d) : The centre C of the circle is seen to be (— 1, — 2). As

C is the mid point of P and P’, the coordinate

of P’ is given by ‘
P=Q2x-1-1,2%x-2-0) 4
=(-3,-4)

P
(l’ 0)
Remark : If P be (a, B) and C(h, k) then
P =Q2h— o, 2k - B)
NV ‘(2, 0)

92. (c) : The vertex is

the mid point of FN, (0,0) N
that is, vertex = (1, 0) _/ )
x=
1
93. (@) : The slope of /= - the slope of the original line PQ
- L_. _ [| Bisector
=—34 %D L
k-1

k+1 7 P(1,4 k3

The midpoint = (T’ E) 9 ‘ o 3)

. . . 7 k+1
The equation to the bisector / is y=3 =(k-1 X=—=

As x = 0, y = — 4 satisfies it, we have

7 k+1 15 k*-1
Y —— = k—l( —_] —— -
[ 2) F=0-=)= -3 2

=SkB-1=15 = k=16 k==+4.
94. (b, ¢) : Equation of normal at P(x, y) is

Y—yz—j—i(X—x) :>GE(x+y-%,Oj
dy dy__
dx_x or =-3x

ydy = xdx or ydy = —3xdx

d
x+yd—§=|2x| =y

2 2 2 2
After integrating, we get yT = x? teori—= _3%

+c

2

2 242 =
=c or3x*+)y°=c,

=x?-y*=-2c or 3x*+)y*=2c= x> -

95. (d) : Equation of circle (x — #)> + (y — k)> = ¥

It is passing through (-1, 1) then
1-h?+(0-kP=KF=h+2h-2k+2=0,D20
2U-120= k>,
96. (a) : Sum of the slopes = _ co-efficient of xy

co- efficient of y2

2
Sum of slopes :—%:0 = m==%1.

Second method
Equation of bisectors of lines xy = 0 are y = £ x
Puty = £ x in my? + (1 — m*)xy — mx> = 0, we get

— )2 = =+
(L =mp"=0=m 1. Angle bisector

97. (c¢) : Slope of the required 120° R(3.33)

angle bisector is 60°

tan120° = —3 P(-1,0) 0(0,0)

Hence equation of the angle bisector is
y=—3(x~0)

= Bx+ y=0

A ALK

98. (a): %x|k—l\xl=l
k=-1,3.

BL, D C@2.1)

99. (b) : Let P is the required point, then P lies on directrix
x=-2o0f)>=8

Hence P=(-2,0).

100.(b) : -+ b*=a? (e — 1) = sin®> o. = cos? o (e? — 1)
=Stan’o+1=e= e =sec’ o

Vertices = (%cosa,0)

Coordinate of focii are (tae,0)=(%1,0)

= if o varies then the abscissa of foci remain constant.

101. (¢) : Given lines are » :%(x>0)
and y = 3x (x > 0) using (@, @°) in these lines

a’-5>0 ... (i)

> ..() and @®> -3a <0

%<a<3

Solving (i) and (ii) we get
102.(d) : Let 4B is chord of circle and M(h, k) be mid point of
AB & £ AOM = 60°

Now 04 = OB = 3 and

OM 1 AB (By properties of circle)

Now, 04 =h*>+k*,OM = r cos 0 “ Mh.k)
h* +k* =3cos60° A 8

2, ,2_3 2 ,,2_9 2, 2_9
VRS +k —2:>h+k—4:>x+y—4

103.(d) : Let O4 = r

P A
) 3x—4y=7
Given area = 49 1 2x—3y=5
= m?=497
r=17

Point of intersection of
AB and PQ is (1, -1)

. equation of circle is (x — 1)> + (y + 1)? = 7?
= xX+)yP-2x+2y-47=0



¥
104. ¢ Let —+—=1 a>b
(@) et 3t ( )

Given 2b = 8 .. (1) and 2ae =6 ... (1)
By (i) and (ii) we have )
b zg (0,b)
. 0T~
T T X
= b—z:%e2 A’ Ll
a
= —ez=%e2 (v B*=a (1 -é)asa>h)
= €= é
5

105.(a) : Let A, k be the locus of the vertex of family of parabola

3.2 2
—4ax ,ax_
y= 3 + 5 2a
ah? ah 3k _,, 3 6
k=343 =2a = =t
3 35a 3y
= Hee) ()
. 2_ 3 3 35a
ie., {x a3y,wherex h+4 ,y=k+ 16}

[ =3 =35a) . 3)( =354 _105
= vertex is [4a’ 16 J sohk = (451)( 16 j = hk—64
= xy:% (taking h = x, k= y)
106.(c) : Now the equation

of line which meet the x-axis
and y-axis at A(c, 0), B (0, ) B

is given by §+%=1

Mid point A(a, b) = M(3, 4)

where o0 = 2a = 6 Ol A(a, 0)
and f=2b =38
Required equation is E % | = 4x +3y =24
107.(0) : ax* +2(a+b)xy+by* =0 (¥

Let O be the angle between the lines represent by *

24k —ab €l 3

. tanb = b /
0
2{(a+b)* —ab D 0 !
R /

/ ~
{3 area OAB = Area of DBC}
Now, 0 =45° (. area of one sector = 3 time the area of another sector)

2{(a+b)? —ab

tan45° = = 3a> + 2ab + 3b* = 0.
a+b
. x* )’2
108.(c) ¢ Given y = o + Band “5—=5 = |
B —a?y? = A ¢

= b*x? —a? (ox+Pp)* = a*b* (by using y = ox + )
= X(b* - a*0?) — 2a%0Px + (P*a® - a*h?) = 0 (%)

Now the line y = o + B will be tangent to circle if both roots
of (*) are equal .. keeping D = 0 in (*) we have

4(x2a4BZ _ 4(b2 —a2q2 )(_Bzaz _azbz)
N azazﬁz (b »2 —a2a2)(—Bz _bz)

= o2a’p? = —p*B* +p2a*a’ —b* + d*a’b?

= a*a’b? = PP(b*+P?) = dPa’ =bP +PP=aPxP -y = b2,

109. (b) : F'(~ae, 0), F(ae, 0)

b
Slope of BF =—=m (say), Slope of BF' = Le =m, (say)
ae _
Now m, x m, = -1 :AXL:—I
ae -—ae
b2
= b’ = ad’? = a* - da’é’ = a’é? ’ 1__2
v a
B|(a, b)

=s1-e=¢e, 22=1,e ==
110. (¢) :Let locus of the ‘
centre of circle be (a, B).

If C,, C, are centres of the

circles with radii r,, r, respectively then (C,C,* = r* + r,?
= o +F=p+@-af+B->by

= p*+a+ b —2a0 -2 =0

= 2ax + 2by — (a* + b* + p?) = 0.

111. (¢) :Let locus of centre be o, B then according to given,
if 7, r, are radii of circles then

Case (i)

Internal touch. This case does not exist as
centre of circle is (0, 3) and radius is 2.

N\

(a, b)

CC=rtr = -0 +@-3"=Bt2

= W+P-6f+9=p+4+4p

and o + B -6B+9=p" -4+ 4

= o —10+5=0andx*= 2B+ 5

= x¥*=10y-S5Sand x*=2y -5

Both are parabolas but x> = 2y — 5 does not exist.

112. (a) : As the line passes through P and O which are the point
of intersection of two circles. It means given line is the equation
of common chord and the equation of common chord of two
intersecting circle is S, — S, = 0=5ax + (c —~d)y +a+1=0.
Now 5ax + (¢ —d)y + a+ 1 =0 and 5x + by — a = 0 represent
same equation.

S5a _c—d _a+l > _ c=d___1
5 =} —, —4a +a+1=0 and 5 +1 P
17 3
= (a+§) +q = 0 and (¢ —d + b) = bla

d — b — ¢ = +b/a has no solution. .. No value of a exist.



13.(@): ~ x,=2(-1)-1=-3
y,=2x2-1=3
x,=3x2-1=5

y,=2x2-1=3

P(1,1) M,(3,2)  R(xy,yy)
Centroid G = (xl TG NIt
3 ’ 3
:(1—3+5 1+3+3):(1 1)
3 7 3 > 3)
114. (d) : Let us take the two set of values of
a=1,b=12,c=13anda=1/2,b=1/3,c=1/4
Putting these value in the given equation, we get
x+2y+3=0and 2x +3y+4=0 ()

Solving the equations of (*) we have x = 1, y = -2
(1, =2) is required point on the line.
115. (b) : Intercepts made by the lines
with co-ordinate axis is

(=3bla , 0), (0, =3/2) and (3a/b, 0).
Common intercept is (0, —3/2).

X
(3alb, 0)
0,-3/2)

(-3b/a, 0)

116. (d) : Let M(h, k) be point of locus of mid point of PQ.
x'+1_, y'+0_ P(1,0)
2 =k, 2 =k,

X =2h-1,y =2k
Now (x, ) lies on )* = 8x
= Qk?=8Qh-1)
= P=22x-1)=>)*—4x +2=0. oW, y")
117. (b) : Equation of directrix x = 4 which is parallel to y-axis

M(h, k)

2 2
so axis of the ellipse is x-axis. Let equation of ellipse be x_2 + y_2
=1 (a>b) a b
v (bY
Again e =12 and & = 1 -—= (—J =1-1/4=3/4 ..(%
a a
Also the equation of one directrix is x = 4
a a
. Equation of directrix x = z 4= ;
= a=2 (v e=1/72)
2
a” x3 4x3
Further, b? = 7 (by (*)) = b = - 3
2 y2
Hence, equation of ellipse is —2+b—2 =1
a
2 2
x
= T+y? =10r3x2+4y2= 12

118. (¢) : The point of intersection of parabola’s y* = 4ax and
x* = 4ay are A0, 0), B(4a, 4a) as the line 2bx + 3cy + 4d = 0
passes through these points

d =0 and 2b(4a) + 3c(4a) = 0
=2b+3¢c=0 = 2b+3cP+d=0
119. (c) : Given circle x> + 3> = 2x = 0 . (1)
and line be y = x
Solving (1) and (2) we get x = 0, 1

.. (2
&
Ly=0,1

.~ A(0, 0), B(1, 1) and equation of circle in the diameter form is
-0 E@x-D+@r-0@-D=0=2x+)-(x+») =0

120. (c) : As per given condition centre of the circle is the point
of intersection of the 2x + 3y + 1 =0 and 3x —y -4 =0

- centre is (1, —1)

Also circumference of the circle is given 2mr = 10w ..
~. Required equation of circle is

-1+ @+1P=50rx>+)? - 2x+2y-23=0

r=2>5

121.(c) : Equation of circle with AB as diameter is given by

C-pErx-0+@-9O-p=0

=x7+ ) —xp + )~y (g+B)+potgB=0 (1)
Now (1) touches axis of x so put y = 0 in (1) we have
¥ -x(p+ro)+po+qgB=0 (2
and D = 0 in equation (2) B(o, B)
s (p + o) = 4Alpa + gf]
= (p - ) = 49P A0 4

X-ax1s

Now o0 > x, p >y
~. (p — x)> = 4q(y) which is required locus of one end point of
the diameter.

122.(b) : Let the equation of circle cuts orthogonally the circle
¥+ =4is x> +12+2gx + 2fp + c =0 ..(0)
- 2g.8, T 2f, f, = cic, (where (-g, —f) are point of locus)
=c=-4
Again circle (i) passes through (a, b), so
A+ b +2ga+2b+4=0
Now replacing g, f by x, y respectively
s 2ax +2by — (@@ + P+ 4) =0

123.(d) : The equation ax? + 2hxy + by> = 0 = (y — m;x) (y — m,x)

2h 1 ,
= mmy= —= o %)
2
mym, = Ec and 3x +4y=0= m =-3/4 - my= -~
Now, by (*) we h _(LEJ_I 3 _ 1.2
ow, by (*) we have PRI Bl -t
3 1 8 3 9
R b T P

4 4c 4c = 4 4c
124.(a) : If m, and m, are slope of the lines then by given

o 2c 4
condition m, + m, = 4m;m, = —7 = —7:> c=2
By using ax®> + 2hxy + by = 0

—2h a
= m +my= T and mm, = Z
VA

125.(d) : Given O4 + OB = -1
ie. a+b=-1
-. equation of the line be

/<4, 3)

V)?mm

» x
.y o, A3 (@, 0)|0
a l+a a l+a
= a =x2(asa=2gives b=-3and a = -2 gives b = 1)
. Xy X y
r_ 2 AR
So, equation are 2 3 1 and S 1

126.(c) : Let locus of point C(h, k) and centroid (o, )
As (o, B) lieson 2x + 3y =1 . 200 + 3B =1

Now, centroid of AABC is (2 + (_32) +h , -3 +31 + k)




h k-2 h\  3(k-2)
or E’T .'.2§+T=1

= 2h+3k=9= 2x+3y=9
1

127.(c) : The equation of normal at 0 is V — V| = _d_(x - xp)
dx

sin O

= y—asinBO= (x — a(1 = cos 0))

cos 6

which passes through (a, 0)

] dy dx dy dx

128.(d) : Given y?> = 18x and E: 2; ZyE = 18;
b8y 819
Yar T 2 dar T 18 72 8

9
So, the required point is (x = rEt 9/2)

129.(d) : Let o, B is the point of locus, equidistant from (a,, b,)
and (a,, b,) is given by

(o - al)z + B - b1)2 = (o — 02)2 + (B - b2)2

= a’ + b2 - 2a,00 — 2b,p — a,” — by? + 2a,00 + 2b,p = 0

= 2(ay — a)o + 2(by — b)B + a® + b2 — bt —a’ =0

1
= (ay —ax+ by —b)y+ 9 (@ + b —a? = b)) = 0

1
=c= _E[GIZ + b2 - a,* — b)Y

130.(a) : Let (4, k) be the co-ordinate of centroid
asint —bcost+0
- 3 T 3
= 3h—-1=acost+ bsint ..(1)

(i)

acost+bsint +1

3k=asint— bcost
squaring (i) and (ii) then adding, we get
(Bh — 1)2 + (3k)? = a’(cos’t + sin%) + b*(cos’t + sin’)
Replacing (h, k) by (x, y) we get choice (a) is correct.
131.(c) : Given equations are
(D and x> = 2pxy — =0 ..(2)
Joint equation of angle bisector of the line (1) and (2) are same

X = 2qxy —3* =0

X’ - y2 xy

141 =q:>qx2+2xyfqy2=0 .3
Now, (2) and (3) are same, taking ratio of their coefficients
1 _-»p
; = T = pq = -1

132.(¢) : According to the problem square lies above x-axis
Now equation of 4B using two point form. We get
y-=-nn= m(xfxl)

(cosa —sin a)

(y —asin o) = [x — a cos O]

(cos o + sin o)

= y(cos o + sin o) + x(cos o — sin Q)
= a sin ofcos o + sin o)) + a cos o (cos oL — sin )

= a(sin®o + cos’a) = a(1)

133.(b):Co-ordinate of centre may be (1, —1) or
(=1, 1) but 1, —1 satisfies the given equations of diameter, so
choices (a) and (d) are out of court.
Again TR?> = 154, R*=49 ~. R=7
. Required equation of circle be (x — 1) + (y + 1)*> = 49
= x> +)? -2+ 2y =47
134.(d):(x— 1)+ (@ -3?2=r . C(1,3)and r, =1, =r
(x—4P+ 1+ 1)=9 .. Cy4, -1) and r, =t,=3
50 C\Cy = J(4=1)" +(B+1)7 =5
Now, for intersecting circles | + r, > C,C, and |r, — r,| < C,C,
= r+3>5and|r-3]<5
= r>2and -5<r-3<S5
= r>2and 2<r<8=re (2,8
135.(d) : Since the normal at (btlz, 2bt,), on parabola 32 = 4bx
meet the parabola again at (bt,?, 2bt,)
tx +y = 2bt, + bt passes through (bt,%, 2bt,)
= 1,bty’ + 2bt, = 2bt; + bt = 1,(t,? — 1)) = 2(t, — 1)
= t(t,+1t)=-=2

2
= = —— —

2,
.. X y .
136. (b) : Eccentricity for —- + b—2 =1is b = a1 —&?)
a

$t2+t1:—t—

2 2 2, 22
o x>y a; +b
and eccentricity for —E 81 lis ¢= a12
25 25
’ 81 15
g =, l+—=—
. . 12 15 144 12
Again foci = aje, = ?XE =3
focus of hyperbola is (3, 0) = (ae, 0)
So, focus of ellipse (ae, 0) = (4e, 0)
As their foci are same .. 4e = 3 e =3/4

2

b b2 b* 9
=1 =] =1- 2 or—=1-& =1- —
¢ (aj 16 16 ¢ 16
= p2=7
137.(a) : 4B = V26, AC = 26

ABC is isosceles

. Y& B3.5)
Again product of the slope of AC and 4B

1
= g X (_5) =1 ) .
= ACL 4B 0"

C(-1, 1)%

138.(c) : Given median of the equilateral triangle is 3a.
In A LMD, (LM)* = (LD)* + (MD)?

2
(L]\/I)2 =942 + (%j

3
= Z(LM)2 = 942

= right angled at 4

s (LMY = 1242

Again in triangle OMD, (OM)? = (OD)* + (MD)?



2
R* = (3a — R* + (ﬂj ML

2 \
= R?2=942+ R? — 6aR + 3a* = 6aR = 124> \
R = 2a

So, equation of circle be
()c70)2+(yf0)2=R2=(2a)2:>x2+y2=4a2

139. (b) : Let equation of circle be x*> + y? + 2gx + 2fy + ¢ = 0.
As it passes through (0, 0) so, ¢ = 0

N

and as it passes (1, 0) so, —g =

Now x2 + 3% + 2gx + 2fy = 0

and x*> + 37 = 9 touches each other.
Equation of common tangent is

20x + 2fy -9 =0

and distance from the centre of circle x> + > = 9 to the common

tangent is equal to the radius of the circle x> + > = 9

[0+0-9] 1
.ﬁ:3z P =4g+2)9=4|—+ f
Jag? + 4f 4

= 9=1+4/
=2, f=x . | |
- Centre of the required circle be (E,\Ej,(g,—ﬁ)

N | =

¥+ 2= a2+ 2+ 2gx + 2y =0
—p» Common tangent
2gx + 2fy=9

140.(d) : = (h, k) is ( 2 j
2coso  2sina

p y
cos oL = —,
2h (0 P )
’sina
sin o0 = E Midpoint (, k)
= sina + cos’o.
(0,0)
2 2 P
:p_+p_:i+izi (cosa’oj
TERTE 2 yz pz

141. (a) : Pair of lines Ax>+2hxy + By>=0 are L to each other
ifA+B=0

= 3a+d?-2=0= a*+3a-2=0

= There exist two value of @ as D > 0

—3+4/17
CZ:T

142.(a) : Let (a, P) is the centre of the circle whose radius is 3.
Equation of such circle be (x — o + (v — B)>= 32

= o+ P - 200 2By +25=9

= x2+y2—2x2—2y2+25:9=>x2+y2:25—9

= ¥ +y’=16and ¥’ +)* =25 = 4 < x> +)? < 64

143.(a) : As s = ax? + 2hxy + by? + 2gx + 2fy + ¢ = 0 represent

a pair of line

a h g
h b fl=0
g | ¢

or abc + 2fgh — af?> — bg> — ch?> = 0 (1)
Now say point of intersection on y axis be (0, y,) and point of
intersection of pair of line be obtained by solving the equations

0Os os 0Os
a—xzoza a—x:0$ax+by+g:0
Os hyy+g=0
= 5:0zhx+by+f:0:> {by1+f=0 (*)
On comparing the equation given in (*) we get
bg = fh and bg® = fgh -(2)
Again ax? + 2hxy + by? + 2gx + 2fp + ¢ =0
meet at y-axis wx=0

= by + 2fp + ¢ = 0 whose roots must be equal .. f2 = bc
af? = abc ...(3)
Now using (2) and (3) in equation (1) we have

abc + 2fgh — af? — bg®> — ch*> = 0
= (abc — af*) + (fgh — bg®) + fgh — ch* = 0
= 0+0+feh—ch’=0

ch®* = fgh (4
Now, adding (2) and (4) 2fgh = ch®> + bg?
144.(c) : Equation of chord y = mx + 1
Equation of circle x? + 12 = 1
Joint equation of the curve through the intersection of line and
circle be given by x> + 3> = (y — mx)?,
= X1 -m?) +2mxy=0

2 _ a=1-m?
Now tan 0 = i% where {h:m,b:O
20m? -0
tan45°=i—2
1-m

= 1(1-m?) =+2m=>m’+2m-1=0 =>m=+1++2
= m=1% 2 and -1 £ 2

145.(b) : Let common tangent to the curves be y = mx + ¢ ...(1)
a

= mx + — and ) = 8ax = 4(2a)x
m

2a
Equation of tangent to parabola y = mx + —  ..(2)
m

which is also tangent to the circle x* + y* = 24% = (\/Ea)2

Now distance from (0, 0) to the tangent line = Radius of
circle

\/E ZaX 1
‘. a =+ —X—F—cxs

mo 1+ m? s 2
= m(l+m)-2=0=>m>-1)m* +2)=0 "

= m==%1

2a
Required equation of tangent y = mx + — =+ (x + 2a)
m

==
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