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the test window.



Conic Sections

1. If ellipse

and hyperbola

have the same foci. If eccentricity and length of latus rectum of the hyperbola
are  and  respectively, then find the value of .

a.

b.

c.

d.

(+4, -1)

2. Let mirror image of parabola  in the line  be .
Then the value of  is

a. 3

b. 6

c. 9

d. 12

(+4, -1)

3. Let mirror image of parabola  in the line  be .
Then the value of  is

(+4,
-1)

4. Consider an ellipse

where  for both the curves and  is the length of latus rectum of  and

(+4, -1)
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 is the length of latus rectum of . Let the distance between the foci of the
first curve be . Find the distance between the foci of the second curve.
(Given ).

a.

b.

c.

d.

5. Ellipse , A hyperbola confocal with ellipse  and eccentricity of
hyperbola is equal to 5. The length of latus rectum of hyperbola is, if principle
axis of hyperbola is x-axis?

a.

b.

c.

d.

(+4, -1)

6. Let , from point  a focal chord is passing. Point  divides the
focal chord in the ratio 2:3, then the minimum value of  is:

(+4,
-1)

7. The value of  for which the line  never touches the hyperbola

is:

a.

b.

(+4, -1)
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c.

d.

8. For which of the following curves, the line x + √3 y = 2√3 is the tangent at the
point (3√3 / 2, 1/2) ?

a. x² + y² = 7

b. y² = (1 / 6√3) x

c. 2x² - 18y² = 9

d. x² + 9y² = 9

(+4, -1)

9. The locus of the centroid of the triangle formed by any point P on the
hyperbola , and its foci is :

a.

b.

c.

d.

(+4, -1)

10. Let a parabola  be such that its vertex and focus lie on the positive x-axis
at a distance 2 and 4 units from the origin, respectively. If tangents are
drawn from  to the parabola  which meet  at  and , then the
area (in sq. units) of  is equal to :

a.

b.

c.

d.

(+4, -1)
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11. Let an ellipse , passes through  and has

eccentricity . If a circle, centered at focus , of  and radius ,
intersects  at two points  and , then  is equal to :

a.

b.

c.

d.

(+4, -1)

12. Let E be an ellipse whose axes are parallel to the co-ordinates axes, having its
center at (3, -4), one focus at (4, -4) and one vertex at (5, -4). If 

 is a tangent to the ellipse E, then the value of  is equal to ________.

(+4,
-1)

13. Consider a hyperbola H: x² - 2y² = 4. Let the tangent at a point P(4, √6) meet
the x-axis at Q and latus rectum at R(x₁, y₁), x₁>0. If F is a focus of H which is
nearer to the point P, then the area of ΔQFR is equal to :

a. √6 - 1

b. 7/√6 - 2

c. 4√6 - 1

d. 4√6

(+4, -1)

14. Let a tangent be drawn to the ellipse x²/27 + y² = 1 at (3  cosθ, sinθ) where
θ ∈ (0, π/2). Then the value of θ such that the sum of intercepts on axes
made by this tangent is minimum is equal to :

a. π/3

b. π/6

c. π/8

d. π/4

(+4, -1)
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15. The locus of the mid-point of the line segment joining the focus of the
parabola  to a moving point of the parabola, is another parabola
whose directrix is :

a.

b.

c.

d.

(+4, -1)

16. The locus of the point of intersection of the lines (√3)kx + ky - 4√3 = 0 and √3 x -
y - 4(√3)k = 0 is a conic, whose eccentricity is _________

(+4,
-1)

17. If the curves, x²/a + y²/b = 1 and x²/c + y²/d = 1 intersect each other at an
angle of 90°, then which of the following relations is TRUE?

a. a + b = c + d

b. a - b = c - d

c. ab / (a+b) = (c+d)/(a+b)

d. a - c = b + d

(+4, -1)

18. A tangent is drawn to the parabola y² = 6x which is perpendicular to the line
2x + y = 1. Which of the following points does NOT lie on it ?

a. (0, 3)

b. (-6, 0)

c. (5, 4)

d. (4, 5)

(+4, -1)

19. A ray of light through (2, 1) is reflected at a point P on the y-axis and then
passes through the point (5, 3). If this reflected ray is the directrix of an

(+4, -1)
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a



ellipse with eccentricity  and the distance of the nearer focus from this
directrix is , then the equation of the other directrix can be :

a.  or 

b.  or 

c.  or 

d.  or 

20. A line is a common tangent to the circle  and the parabola 
. If the two points of contact (a, b) and (c, d) are distinct and lie in the first

quadrant, then 2(a+c) is equal to ________ .

(+4,
-1)

21. A hyperbola passes through the foci of the ellipse  and its
transverse and conjugate axes coincide with major and minor axes of the
ellipse, respectively. If the product of their eccentricities is one, then the
equation of the hyperbola is:

a.

b.

c.

d.

(+4, -1)

22. If the curve  intersects the line  at two points P and Q,
then the angle subtended by the line segment PQ at the origin is :

a.

b.

c.

d.

(+4, -1)
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23. A tangent line L is drawn at the point  on the parabola . If the line L
is also tangent to the circle , then 'a' is equal to _________.

(+4,
-1)

24. Let A(sec , 2tan ) and B(sec , 2tan ), where , be two points on the
hyperbola . If ( , ) is the point of the intersection of the normals to
the hyperbola at A and B, then  is equal to _________.

(+4,
-1)

25. If two tangents drawn from a point P to the parabola  are at
right angles, then the locus of point P is :

a. x + 1 = 0

b. x + 2 = 0

c. x + 3 = 0

d. x + 4 = 0

(+4, -1)

26. On the ellipse  let  be a point in the second quadrant such that
the tangent at  to the ellipse is perpendicular to the line . Let 
and  be the foci of the ellipse and  be its eccentricity. If  is the area of
the triangle  then, the value of  is :

a. 24

b. 14

c. 12

d. 6

(+4, -1)

27. If a line along a chord of the circle , passes through
the point  and is tangent to the parabola , then the length of
this chord is :

a. 7

b.

c. 5

(+4, -1)
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d.

28. The locus of the mid points of the chords of the hyperbola , which
touch the parabola , is :

a.

b.

c.

d.

(+4, -1)

29. The point P  lies on the hyperbola  having eccentricity
. If the tangent and normal at P to the hyperbola intersect its conjugate

axis at the points Q and R respectively, then QR is equal to :

a.

b.

c. 6

d.

(+4, -1)

30. A circle C touches the line  at the point (2, 1) and intersects the circle C
 :  at two points P and Q such that PQ is a diameter of C .

Then the diameter of C is :

a. 15

b.

c.

d.

(+4, -1)
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Answers

1. Answer: c

Explanation:

Step 1: Parameters of the ellipse
Given:

Here,

For an ellipse:

Thus, the foci are at distance  from the centre.
Step 2: Parameters of the hyperbola
Given:

Rewrite in standard form:

This represents a hyperbola with:

For a hyperbola:

Since both conics have the same foci:
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Step 3: Eccentricity of the hyperbola

Step 4: Length of latus rectum of the hyperbola
For hyperbola:

Step 5: Compute required value

But note: the hyperbola is written in the form

which corresponds to transverse axis along the -axis. Hence the correct latus
rectum length is:

Now,

Considering correct orientation and standard result used in options:
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Explanation:

Step 1: Take a parametric point on the parabola.
For , a parametric point is

Step 2: Find mirror image of point in the line .
Using reflection formula, mirror image  of  is

Step 3: Simplify coordinates.

Step 4: Eliminate parameter .
From ,

Substitute in ,

Step 5: Write equation in standard form.

Step 6: Compare with given equation.

So,

Step 7: Final calculation.

Final conclusion.
The value of  is 6.
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3. Answer: 6 - 6

Explanation:

Step 1: Take a parametric point on the parabola.
For , a parametric point is

Step 2: Find mirror image of point in the line .
Using reflection formula, mirror image  of  is

Step 3: Simplify coordinates.

Step 4: Eliminate parameter .
From ,

Substitute in ,

Step 5: Write equation in standard form.

Step 6: Compare with given equation.

So,

Step 7: Final calculation.
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Final conclusion.
The value of  is 6.

4. Answer: c

Explanation:

Step 1: Use eccentricity for the first ellipse.
For , eccentricity

Distance between foci is :

Step 2: Find  for the first ellipse.

Step 3: Find latus rectum of .

Step 4: Use the given relation to find .

Step 5: Find parameters of the second ellipse.

For ,  and

Also,

(a + b + c)
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Substitute:

Step 6: Find the distance between the foci of .

5. Answer: a

Explanation:

Step 1: Use the given ellipse equation.
The standard form of the equation of ellipse is:

Here,  and . Step 2: Calculate the parameters for the hyperbola.
For the hyperbola confocal with this ellipse, the equation is:

The eccentricity , and for hyperbola . Step 3: Apply the formula for latus
rectum.
The length of the latus rectum , where  and . Substitute into the
formula:

6. Answer: 11 - 11

Explanation:

Step 1: Understand the given parabola equation.
The equation of the parabola is given as , which is a standard equation of a
parabola with vertex at  and focus at . The point  lies on the parabola
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and also lies on the focal chord of the parabola. A focal chord is a line passing
through the focus that intersects the parabola at two points. The property of a focal
chord is that the product of the -coordinates of the points of intersection is
constant and equal to the length of the semi-latus rectum of the parabola, which is 4
for the given parabola.
Step 2: Use the property of the focal chord.
The equation of a focal chord can be given by the relation between the points on the
parabola. If  divides the focal chord in the ratio , we can use the
parametric form of the parabola to express the coordinates of the points on the
parabola. Let the parametric equations of the parabola be:

where  is the parameter corresponding to the point  on the parabola.
Step 3: Find the parameter corresponding to .
Substitute  and  into the parametric equations:

Solving for , we find . Thus, the point  corresponds to .
Step 4: Find the coordinates of the point dividing the focal chord.
The coordinates of the point dividing the focal chord in the ratio  can be
calculated using the section formula. Since the ratio is , the parametric form of
the division gives the value of  for the dividing point:

Substitute this value of  into the parametric equations for  and :

Thus, the coordinates of the point dividing the focal chord are .
Step 5: Find the sum .
The minimum value of  is:

x
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x = t , y =2 4t
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x = 16 y = 16
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Thus, the minimum value of  is 11.

7. Answer: c

Explanation:

Concept: A straight line never touches a conic section if, after substitution, the
resulting quadratic equation has no real solution. This happens when the
discriminant is negative:

Key idea used:
Substitute the equation of the line into the equation of the hyperbola
Analyze the discriminant of the resulting quadratic equation
Step 1: Express  from the line equation.

Step 2: Substitute  into the hyperbola equation.

Step 3: Simplify the equation.

Multiply throughout by  to remove denominators:

Step 4: Expand and arrange terms.

α + β = ​ +
25
144

​ =
25
240

​ =
25
384

11

α + β

Δ < 0

y

αx + 2y = 1 ⇒ y = ​

2
1 − αx

y

​ −
9
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2

1 − αx
)

2

1

​ −
9
x2
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4

(1 − αx)2

1

36

4x −2 9(1 − 2αx + α x ) =2 2 36

4x −2 9 + 18αx − 9α x −2 2 36 = 0



Step 5: Apply the discriminant condition.

Step 6: For the line to never touch the hyperbola:

Step 7: Write the final set of values.

Hence,

8. Answer: d

Explanation:

Step 1: Check if point  lies on the curve in (D): .
Yes.
Step 2: Find tangent to  at  using .
Step 3: .
Step 4: Multiply by : .
Step 5: Divide by : . This matches the given line.

(4 − 9α )x +2 2 18αx − 45 = 0

Δ = (18α) −2 4(4 − 9α )(−45)2

Δ = 324α +2 180(4 − 9α )2
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9. Answer: d

Explanation:

Step 1: Understanding the Concept:
To find the locus, we first express the equation of the hyperbola in standard form to
identify its center and foci.
We then use the centroid formula for a triangle with vertices , , and

.
Finally, we substitute the coordinates of  (expressed in terms of centroid
coordinates) into the hyperbola equation.
Step 3: Detailed Explanation:
Standardizing the hyperbola equation:

Divide by 144: .
Center is . Here .
Eccentricity .
Distance from center to focus is .
Foci ( ) are shifted from : , which are  and .
Let  be a point on the hyperbola.
Let  be the centroid of :

.
.

Substitute  and  into the standardized hyperbola equation:

P (x ​, y ​)1 1 F ​(x ​, y ​)1 2 2

F ​(x ​, y ​)2 3 3

P

16(x +2 2x) − 9(y −2 4y) = 164

16(x + 1) −2 16 − 9(y − 2) +2 36 = 164

16(x + 1) −2 9(y − 2) =2 144

​ −9
(x+1)2

​ =16
(y−2)2

1

C(−1, 2) a =2 9, b =2 16

e = ​ =1 + b /a2 2
​ =1 + 16/9 5/3

ae = 3 ⋅ (5/3) = 5

F ​,F ​1 2 C (−1 ± 5, 2) (4, 2) (−6, 2)

P (x ​, y ​)0 0

(h, k) △PF ​F ​1 2

h = ​ ⇒3
x ​+4+(−6)0 3h = x ​ −0 2 ⇒ x ​ =0 3h + 2

k = ​ ⇒3
y ​+2+20 3k = y ​ +0 4 ⇒ y ​ =0 3k − 4

x ​0 y ​0

​ −
9

(3h + 2 + 1)2

​ =
16

(3k − 4 − 2)2

1

​ −
9

(3h + 3)2

​ =
16

(3k − 6)2

1 ⇒ ​ −
9

9(h + 1)2

​ =
16

9(k − 2)2

1

(h + 1) −2
​ =

16
9(k − 2)2
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Expand the equation:

.
Replacing  with  gives the locus.
Step 4: Final Answer:
The locus is .

10. Answer: a

Explanation:

Step 1: Understanding the Concept:
First, we find the standard equation of the parabola.
Then, we find the equations of the tangents from the origin and determine their
points of contact.
Finally, the area of the triangle formed by the origin and the contact points is
calculated.
Step 2: Key Formula or Approach:
1. Parabola with vertex : .
2. Tangent condition: Discriminant of the combined line and curve equation must be
zero.
3. Area of triangle with vertices  is .
Step 3: Detailed Explanation:
Vertex , Focus .
Distance .
Parabola: .
Let the tangent from origin be .
Substitute: .
For tangency, .

.
Tangents are  and .
Point of contact for : .
So, .
Point of contact for : .
So, .
Area of  with :

16(h +2 2h + 1) − 9(k −2 4k + 4) = 16

16h +2 32h + 16 − 9k +2 36k − 36 = 16

16h −2 9k +2 32h + 36k − 36 = 0

(h, k) (x, y)

16x −2 9y +2 32x + 36y − 36 = 0

(h, k) (y − k) =2 4a(x − h)

(0, 0), (x ​, y ), (x ​, y ​)1 1 2 2 ​∣x ​y ​ −2
1

1 2 x ​y ​∣2 1

V = (2, 0) F = (4, 0)

a = 4 − 2 = 2

y =2 4(2)(x − 2) ⇒ y =2 8x − 16

y = mx

(mx) =2 8x − 16 ⇒ m x −2 2 8x + 16 = 0

D = 0 ⇒ (−8) −2 4(m )(16) =2 0

64 − 64m =2 0 ⇒ m = ±1

y = x y = −x

y = x x −2 8x + 16 = 0 ⇒ (x − 4) =2 0 ⇒ x = 4

S = (4, 4)

y = −x (−x) −2 8x + 16 = 0 ⇒ (x − 4) =2 0 ⇒ x = 4

R = (4, −4)

ΔSOR O(0, 0),S(4, 4),R(4, −4)



Area .
Step 4: Final Answer:
The area is 16 sq. units.

11. Answer: c

Explanation:

Step 1: Understanding the Concept:
The problem requires finding the specific equation of the ellipse using the given point
and eccentricity.
Once the ellipse is defined, we find its focus, which acts as the center of a circle.
The intersection of the circle and ellipse provides the coordinates of  and , leading
to the distance .
Step 2: Key Formula or Approach:
1. Relation between  and : .
2. General equation of ellipse: .
3. Focus of the ellipse: .
4. Circle equation: .
Step 3: Detailed Explanation:
Given eccentricity , so .
Using the relation .
The ellipse passes through :

Then, .
The equation of the ellipse is .
The focus  with  is . So .
The circle is centered at  with radius :

= ​∣4(−4) −2
1 4(4)∣ = ​∣ −2

1 16 − 16∣ = 16

P Q

PQ

a, b, e b =2 a (1 −2 e )2

​ +
a2
x2

​ =
b2
y2

1

(±ae, 0)

(x − h) +2 (y − k) =2 r2

e = ​

​3
1 e =2

​3
1

b =2 a (1 −2 e ) ⇒2 b =2 a (1 −2
​) =3

1
​a3

2 2

​, 1( ​2
3 )

​ +
a2

( ​)3/2 2

​ =
b2

12

1 ⇒ ​ +
2a2

3
​ =

(2/3)a2

1
1

​ +
2a2

3
​ =

2a2

3
1 ⇒ ​ =

2a2

6
1 ⇒ a =2 3

b =2
​(3) =3

2 2

​ +3
x2

​ =2
y2

1

F (α, 0) α > 0 F (ae, 0) = ( ​ ⋅3 ​, 0) =
​3

1 (1, 0) α = 1

(1, 0) r = ​

​3
2

(x − 1) +2 y =2
​ =(
​3

2
)

2

​

3
4



To find intersection points, substitute  into the circle equation:

At , .
Points  and  are  and .

.
Step 4: Final Answer:
The value of  is .

12. Answer: 3 - 3

Explanation:

From the given information, we can determine the parameters of the ellipse.
Center: .
Focus: .
Vertex: .
Since the y-coordinates are the same, the major axis is horizontal.
The distance from the center to a vertex is the semi-major axis length, .

.
The distance from the center to a focus is , where  is the eccentricity.

.
We find the eccentricity: .
The relationship for the semi-minor axis  is .

y =2 2 1 − ​( 3
x2

)

x −2 2x + 1 + 2 − ​ =
3

2x2
​

3
4

​ −
3
x2

2x + 3 = ​ ⇒
3
4

x −2 6x + 9 = 4 ⇒ (x − 3) =2 4

x − 3 = 2 ⇒ x = 5 (Rejected as x ≤2 3)

x − 3 = −2 ⇒ x = 1

x = 1 y =2 2(1 − 1/3) = ​ ⇒3
4 y = ± ​

​3
2

P Q (1, 2/ ​)3 (1, −2/ ​)3

PQ =2 (1 − 1) +2 ( ​ −
​3

2 (− ​)) =
​3

2 2 ( ​) =
​3

4 2
​3

16

PQ2
​3

16

C = (h, k) = (3, −4)

S = (4, −4)

V = (5, −4)

a

a = distance(C,V ) = ​ =(5 − 3) + (−4 − (−4))2 2 2

ae e

ae = distance(C,S) = ​ =(4 − 3) + (−4 − (−4))2 2 1

e = ​ =
a
ae

​2
1

b b =2 a (1 −2 e )2

( )



.

The equation of the ellipse is .
Hence, .
The line  is tangent to this ellipse. We use the condition of tangency.
The condition for a line  to be tangent to the ellipse  is 

.
First, we shift the origin: let  and .
The line becomes .
Here,  and . The ellipse is .
So,  and .
Apply the condition of tangency: .

.
.

.

13. Answer: b

Explanation:

Step 1: Hyperbola: . . . Focus
.

Step 2: Tangent at : . Meeting -axis at : 
.

Step 3: Latus rectum is . Point : 
. .

Step 4:  vertices: . Area 
.

14. Answer: b

Explanation:

Step 1: Equation of tangent at  is . Here .
Tangent: .
Step 2: Intercepts are  and . Sum .

b =2 2 1 − ​ =2 ( ( 2
1 )

2
) 4 1 − ​ =( 4

1 ) 4 ⋅ ​ =4
3 3

​ +a2
(x−h)2

​ =
b2

(y−k)2

1

​ +4
(x−3)2

​ =3
(y+4)2

1

y = mx − 4

y = MX + C ​ +a2
X2

​ =b2
Y 2

1 C =2

a M +2 2 b2

X = x − 3 Y = y + 4

Y − 4 = m(X + 3) − 4 ⇒ Y = mX + 3m

M = m C = 3m ​ +4
X2

​ =3
Y 2

1

a =2 4 b =2 3

C =2 a M +2 2 b2

(3m) =2 4m +2 3

9m =2 4m +2 3

5m =2 3

​ −4
x2

​ =2
y2

1 a =2 4, b =2 2 e = ​ =1 + b /a2 2
​ =1 + 2/4 ​3/2

F (ae, 0) = (2 ​, 0) =3/2 ( ​, 0)6

P (4, ​)6 ​ −4
4x

​ =2
​y6 1 ⟹ x − ​y =2

​6 1 x Q y =

0 ⟹ x = 1 ⟹ Q(1, 0)

x = ​6 R x = ​ ⟹6 ​ −6 ​y =2
​6 1 ⟹ ​y =2

​6
​ −6

1 ⟹ y = 2 − ​

​6
2 R( ​, 2 −6 ​)

​6
2

ΔQFR Q(1, 0),F ( ​, 0),R( ​, 2 −6 6 ​)
​6

2 = ​ ⋅2
1 Base ⋅ Height = ​ ⋅2

1

( ​ −6 1) ⋅ (2 − ​) =
​6

2 ( ​ −6 1)(1 − ​) =
​6

1
​ −6 1 − 1 + ​ =

​6
1

​ +6 ​ −
​6

1 2 = ​ −
​6

7 2

(a cos θ, b sin θ) ​ +a
x cos θ

​ =b
y sin θ 1 a = 3 ​, b =3 1

​ +
3 ​3
x cos θ y sin θ = 1

x ​ =int ​cos θ
3 ​3 y ​ =int ​sin θ

1 S = 3 ​ sec θ +3 csc θ



Step 3: For minimum , . 
. .

15. Answer: c

Explanation:

Step 1: Focus . Moving point .
Step 2: Mid-point .

Step 3: .
Step 4: .
Step 5: Locus: .
Step 6: For , directrix is . Here .
Step 7: .

16. Answer: 2 - 2

Explanation:

Step 1: Eq 1: .
Step 2: Eq 2: .
Step 3: Multiply Eq 1 and Eq 2: .
Step 4: .
Step 5: . This is a hyperbola.
Step 6: .

17. Answer: b

Explanation:

Step 1: Differentiate both curves to find slopes  and  at intersection .
Step 2:  and . For orthogonality, .
Step 3: .
Step 4: Subtracting curve equations: .
Step 5: Substituting  leads to the condition .

S ​ =
dθ
dS 3 ​ sec θ tan θ −3 csc θ cot θ = 0 ​ =cos θ2

3 ​ sin θ3
​ ⟹sin θ2

cos θ tan θ =3

=
3 3

1 ( ​)
​3

1 3 tan θ = ​ ⟹
​3

1 θ = π/6

S(a, 0) P (at , 2at)2

(h, k) = ​,( 2
at +a2

2
2at+0 )

k = at ⇒ t = k/a

h = ​ ⇒2
a(k/a) +a2

2h = ​ +
a
k2

a ⇒ k =2 2a(h − a/2)

y =2 2a(x − a/2)

Y =2 4AX X = −A 4A = 2a ⇒ A = a/2

x − a/2 = −a/2 ⇒ x = 0

k( ​x +3 y) = 4 ​3

k = ​

4 ​3
​x−y3

( ​x +3 y)( ​) ⋅
4 ​3

​x−y3 k = 4 ​ ⋅3 k

( ​x +3 y)( ​x −3 y) = (4 ​) ⇒3 2 3x −2 y =2 48

​ −16
x2

​ =48
y2

1

e = ​ =1 + ​

a2
b2

​ =1 + ​16
48

​ =1 + 3 2

m ​1 m ​2 (x , y ​)1 1

m ​ =1 − ​

ay ​1

bx ​1 m ​ =2 − ​

cy ​1

dx ​1 m ​m ​ =1 2 −1

​ =
acy ​1

2
bdx ​1

2

−1 ⇒ ​ =
y ​1

2
x ​1

2

− ​bd
ac

x ​( ​ −1
2

a
1

​) +
c
1 y ​( ​ −1

2
b
1

​) =
d
1 0

x ​/y ​1
2

1
2 a − b = c − d



18. Answer: c

Explanation:

Step 1: Given parabola , comparing with , we get .
Step 2: Slope of given line  is .
Step 3: Since the tangent is perpendicular, its slope .
Step 4: Equation of tangent: .
Step 5: Checking points: . Thus (5, 4) does not lie on it.

19. Answer: a

Explanation:

Step 1: Equation of the reflected ray (directrix)
The ray passes through , reflects at a point on the -axis, and then passes
through . Reflection at the -axis is handled by reflecting point  across the 
-axis.

The reflected ray is the straight line passing through  and . Slope:

Equation using point :

Hence, the given directrix is:

Step 2: Geometry of the ellipse
Eccentricity:

y =2 6x y =2 4ax 4a = 6 ⇒ a = 3/2

2x + y = 1 m ​ =1 −2

m = −1/m ​ =1 1/2

y = mx + a/m ⇒ y = ​x +2
1

​ ⇒1/2
3/2

y = ​x +2
1 3 ⇒ x − 2y + 6 = 0

(5, 4) ⇒ 5 − 2(4) + 6 = 3 = 0

A(2, 1) y

B(5, 3) y A y

A (−2, 1)′

A′ B

m = ​ =
5 − (−2)

3 − 1
​

7
2

B(5, 3)

y − 3 = ​(x −
7
2

5)

7y − 21 = 2x − 10 ⇒ 2x − 7y + 11 = 0

D ​ :1 2x − 7y + 11 = 0

e = ​

3
1

2



For an ellipse: - Distance between the two directrices =  - Distance of nearer

focus from a directrix:

Given:

Substitute :

Step 3: Distance between the two directrices

Step 4: Equation of the other directrix
Let the other directrix be:

Distance between  and :

Equating distances:

Thus, the possible equations of the other directrix are:

​

e

2a

d = a ​ − e(
e

1
)

d = ​

​53
8

e = ​3
1

a 3 − ​ =(
3
1

) ​

​53
8

a ⋅ ​ =
3
8

​ ⇒
​53

8
a = ​

​53

3

Distance = ​ =
e

2a
2 × ​ =

1/3
3/ ​53

​

​53

18

D ​ :2 2x − 7y + c = 0

D ​1 D ​2

​ =
​2 + (−7)2 2

∣11 − c∣
​

​53

∣11 − c∣

​ =
​53

∣11 − c∣
​

​53

18

∣11 − c∣ = 18

⇒ c = −7 or c = 29

2x − 7y − 7 = 0 or 2x − 7y + 29 = 0



Among the given options, this corresponds to **Option (A)**.

20. Answer: 9 - 9

Explanation:

Tangent to parabola:

Distance from center  to line :

Point on parabola:

Point on circle:

21. Answer: a

Explanation:

First, find the properties of the given ellipse: .
.
.

The distance from the center to the focus, , is given by , so
.

The foci of the ellipse are at .

​Correct Answer: (A)

y = mx + ​

m

1

(3, 0) = 3

​ =
​m + m4 2

∣3m + 1∣2

3 ⇒ m = ​

​3

1

(c, d) = (3, 2 ​)3

(a, b) = ​, ​(
2
3

2
3 ​3

)

2(a + c) = 9

​9

​ +25
x2

​ =16
y2

1

a ​ =e
2 25 ⟹ a ​ =e 5

b ​ =e
2 16 ⟹ b ​ =e 4

c ​e c ​ =e
2 a ​ −e

2 b ​ =e
2 25 − 16 = 9

c ​ =e 3

(±c ​, 0) =e (±3, 0)



The eccentricity of the ellipse is .
Now, for the hyperbola, its transverse axis is the x-axis, so its equation is of the form

.

The hyperbola passes through the foci of the ellipse, . Since these points are
on the transverse axis, they must be the vertices of the hyperbola.
Therefore, the vertex of the hyperbola is at , which gives .
We are given that the product of their eccentricities is 1: .

.
For a hyperbola, the eccentricity is related to its semi-axes by .
Substituting the values we found:

.
.

.
.

The equation of the hyperbola is , which is .

22. Answer: a

Explanation:

Homogenize the curve using :

The lines are:

Slopes:

Angle between them:

e ​ =e ​ =
a ​e

c ​e
​5

3

​ −
a ​

h
2
x2

​ =
b ​

h
2
y2

1

(±3, 0)

(±a ​, 0) =h (±3, 0) a ​ =h 3

e ​ ⋅e e ​ =h 1

​ ⋅5
3 e ​ =h 1 ⟹ e ​ =h ​3

5

e ​ =h
2 1 + ​

a ​

h
2
b ​h

2

​ =( 3
5 )

2
1 + ​32

b ​h
2

​ =9
25 1 + ​9

b ​h
2

​ =9
b ​h

2

​ −9
25 1 = ​9

16

b ​ =h
2 16

​ −
a ​

h
2
x2

​ =
b ​

h
2
y2

1 ​ −9
x2

​ =16
y2

1

x + y = 1

x +2 2y =2 2(x + y)2

x +2 2y =2 2x +2 4xy + 2y ⇒2 x +2 4xy = 0

x(x + 4y) = 0

x = 0, x + 4y = 0

m ​ =1 ∞, m ​ =2 − ​

4
1

θ = tan (4) =−1
​ −

2
π

tan ​

−1(
4
1

)



The obtuse angle is:

Correct option: (A)

23. Answer: 2 - 2

Explanation:

Step 1: Understanding the Concept:
We first find the equation of the tangent to the parabola at a specific point. For this
line to also be a tangent to a circle, the perpendicular distance from the center of
the circle to the line must equal the radius of the circle.
Step 2: Detailed Explanation:
Equation of tangent to  at :

Line L: .
This line is tangent to the circle . Center of circle = , radius .
Distance from origin to line L:

Since , we have .
Step 3: Final Answer:
The value of a is 2.

24. Answer: 36 - 36

Explanation:

Note: There is an inconsistency in the problem statement. The point 
does not lie on the hyperbola  for a general . However, to solve the
problem as intended and match the answer key, we proceed by finding the slope of
the normal at a generic point on the hyperbola and then evaluating it at the given
coordinates. Step 1: Find the slope of the normal.

π − θ = ​ +
2
π

tan ​

−1(
4
1

)

y =2 8x (x ​, y ​) =1 1 (2, −4)

yy ​ =1 4(x + x ​) ⟹1 −4y = 4(x + 2) ⟹ y = −x − 2

x + y + 2 = 0

x +2 y =2 a (0, 0) r = ​a

r = ​ =
​1 + 12 2

∣0 + 0 + 2∣
​ =
​2

2
​2

r = ​a =a ​ ⟹2 a = 2

(secθ, 2 tan θ)

2x −2 y =2 2 θ



The equation of the hyperbola is . Differentiating with respect to x to find
the slope of the tangent:

The slope of the normal at a point  is . Step 2: Find the
equation of the normal at point A.
The coordinates of point A are given as  and . The slope of the
normal at A is:

The equation of the normal at A is given by :

Rearranging, we get the equation of the normal at A:

Step 3: Set up the equations for the intersection point.
The point of intersection  must lie on both normals. Normal at A ( ):

Normal at B ( ):

Step 4: Solve the system of equations for .
Subtract equation (2) from equation (1):

We are given the condition , which means . So, 
 and . Substitute these into the equation:

2x −2 y =2 2

4x − 2y ​ =
dx

dy
0 ⟹ ​ =

dx

dy
​ =

2y
4x

​

y

2x

(x, y) m ​ =N − ​ =
dy/dx

1 − ​2x
y

x ​ =A sec θ y ​ =A 2 tan θ

m ​ =A − ​ =
2x ​A

y ​A − ​ =
2 sec θ
2 tan θ

− ​ =
1/ cos θ

sin θ/ cos θ
− sin θ

y − y ​ =A m ​(x −A x ​)A

y − 2 tan θ = − sin θ(x − sec θ)

y − 2 tan θ = −x sin θ + sin θ sec θ = −x sin θ + tan θ

y + x sin θ = 3 tan θ

(α,β) x = α, y = β

β + α sin θ = 3 tan θ (1)

x = α, y = β

β + α sinϕ = 3 tanϕ (2)

β

(β + α sin θ) − (β + α sinϕ) = 3 tan θ − 3 tanϕ

α(sin θ − sinϕ) = 3(tan θ − tanϕ)

θ + ϕ = π/2 ϕ = π/2 − θ sinϕ = sin(π/2 −

θ) = cos θ tanϕ = tan(π/2 − θ) = cot θ

α(sin θ − cos θ) = 3(tan θ − cot θ)

α(sin θ − cos θ) = 3 ​ − ​ =(
cos θ
sin θ

sin θ
cos θ

) 3 ​(
sin θ cos θ

sin θ − cos θ2 2
)



Since , we have , so we can divide by this term:

Now, substitute this expression for  back into equation (1) to find :

Step 5: Calculate the final value.
We need to find the value of .

25. Answer: a

Explanation:

Step 1: Identify the key property.
The locus of points from which two perpendicular tangents can be drawn to a
parabola is its director circle. For a parabola, the director circle is a straight line,
which is the directrix of the parabola.
Step 2: Find the equation of the directrix.
The given parabola is . This is of the form , where the vertex is
shifted. - Let  and . The vertex is at , which means 

. - Comparing with the standard form, , so . The equation of the
directrix for the standard parabola  is . Now, we substitute back the
original variables.

α(sin θ − cos θ) = −3 ​ =(
sin θ cos θ

cos θ − sin θ2 2

) −3 ​

sin θ cos θ
(cos θ − sin θ)(cos θ + sin θ)

θ = ϕ sin θ − cos θ = 0

α = 3 ​(
sin θ cos θ

cos θ + sin θ
)

α β

β = 3 tan θ − α sin θ = 3 ​ −
cos θ
sin θ

3 ​ sin θ(
sin θ cos θ

cos θ + sin θ
)

β = 3 ​ −
cos θ
sin θ

3 ​

cos θ
cos θ + sin θ

β = ​ =
cos θ

3 sin θ − 3(cos θ + sin θ)
​

cos θ
3 sin θ − 3 cos θ − 3 sin θ

β = ​ =
cos θ

−3 cos θ
−3

(2β)2

(2β) =2 (2 × −3) =2 (−6) =2 36

y =2 16(x − 3) Y =2 4aX

Y = y X = x − 3 X = 0,Y = 0 x =

3, y = 0 4a = 16 a = 4

Y =2 4aX X = −a

x − 3 = −4



This can be written as . Step 3: Conclusion.
The locus of point P is the directrix of the parabola, which is the line .

26. Answer: d

Explanation:

Step 1: Understanding the Concept:
We determine the coordinates of point  using the slope of the tangent. Then,
calculate the eccentricity and the locations of the foci. Finally, compute the area of
the triangle and the required expression value.
Step 2: Key Formula or Approach:
1. Tangent slope . 2. Tangent to  at  is .
3. . 4. Area of .
Step 3: Detailed Explanation:
Given line  has slope . The tangent is perpendicular, so its slope is

. Ellipse: . . The tangent is 
. For the second quadrant ( ), take .

Comparing with . Slope 

. Substitute into ellipse: 
. So, height of triangle . Distance between foci .
Area . Value of .
Step 4: Final Answer:
The required value is 6.

27. Answer: b

Explanation:

Step 1: Understanding the Concept:
First, we find the equation of the tangent to the parabola that passes through the
given point. This tangent acts as a chord for the given circle. Then, we use the radius
and the distance from the center to the chord to calculate the chord's length.
Step 2: Key Formula or Approach:
1. Tangent to  is . 2. Circle  has center

x = −1

x + 1 = 0

x + 1 = 0

P

m = −1/slope of line ​ +
a2
x2

​ =
b2
y2

1 (x ​, y ​)1 1 ​ +
a2
xx ​1

​ =
b2
yy ​1 1

e =2 1 − b /a2 2 △SPS =′
​ ⋅2

1 ∣x ​ −S x ​∣ ⋅S′ ∣y ​∣P

x + 2y = 0 −1/2

m = 2 a =2 8, b =2 4 e =2 1 − 4/8 = 1/2 y = mx ± ​ =a m + b2 2 2

2x ± ​ =8(4) + 4 2x ± 6 x < 0, y > 0 y = 2x + 6

​ +8
xx ​1

​ =4
yy ​1 1 ⟹ x −

​
+( 2y ​1

x ​1 ) ​ =y ​1

4 y m = −x ​/2y ​ =1 1 2 ⟹ x ​ =1

−4y ​1 ​ +8
16y ​1

2

​ =4
y ​1

2

1 ⟹ 2y ​ +1
2 0.25y ​ =1

2 1 ⟹ 9y ​ =1
2 4 ⟹ y ​ =1 2/3

h = 2/3 SS =′ 2ae = 2 ​ ​ =8
​2

1 2(2) = 4

A = ​ ⋅2
1 4 ⋅ ​ =3

2
​3

4 (5 − e )A =2 (5 − 0.5) ⋅ ​ =3
4

​ ⋅2
9

​ =3
4 6

y =2 4ax y = mx + a/m x +2 y +2 2gx + 2fy + c = 0



 and radius . 3. Chord length = , where  is the
distance from center to chord.
Step 3: Detailed Explanation:
For the parabola , . Tangent: . It passes
through :

Taking , the line is . Now for the circle: 
. Center  and 

. Distance  from  to :

Chord length:

Step 4: Final Answer:
The length of the chord is .

28. Answer: c

Explanation:

Step 1: Equation of the Chord with a Given Midpoint
Let the midpoint of a chord of the hyperbola  be . The equation of the
chord is given by the formula , where  and .

This is the equation of the chord.
Step 2: Condition of Tangency
This chord touches the parabola . Let's rewrite the chord's equation in the

(−g, −f) r = ​g + f − c2 2 2 ​r − d2 2 d

y =2 30x 4a = 30 ⟹ a = 7.5 y = mx + 7.5/m

(−30, 0)

0 = −30m + 7.5/m ⟹ 30m =2 7.5 ⟹ m =2 1/4 ⟹ m = ±1/2

m = 1/2 y = ​x +2
1 15 ⟹ x − 2y + 30 = 0 x +2 y +2

30x + 168.75 = 0 C(−15, 0) r =2 (−15) −2 168.75 = 225 − 168.75 = 56.25 ⟹

r = 7.5 d C(−15, 0) x − 2y + 30 = 0

d = ​ =
​1 + (−2)2 2

∣ − 15 − 0 + 30∣
​ =
​5

15
3 ​5

L = 2 ​ =r − d2 2 2 ​ =56.25 − 45 2 ​ =11.25 2 ​ =​

4
45

​ =45 3 ​5

3 ​5

x −2 y =2 4 (h, k)

T = S ​1 T = xh − yk − 4 S ​ =1 h −2 k −2 4

xh − yk − 4 = h −2 k −2 4

xh − yk = h −2 k2

y =2 8x



form .

So, the slope is  and the y-intercept is . The condition for a line 
 to be tangent to the parabola  is . For the parabola , we

have , so .
Step 3: Derive the Locus
Applying the condition of tangency:

Step 4: Final Answer
To find the locus, we replace the general point  with .

This is the required locus of the midpoints.

29. Answer: d

Explanation:

Step 1: Find the Parameters of the Hyperbola
Given eccentricity . We know .

The point P  lies on the hyperbola, so it satisfies the equation:

y = mx + c

yk = xh − (h −2 k ) ⟹2 y = ​x −
k

h
​

k

h − k2 2

m = ​k
h c = − ​k

h −k2 2
y =

mx + c y =2 4ax c = ​m
a y =2 8x

4a = 8 a = 2

c = ​ ⟹
m

a
− ​ =

k

h − k2 2

​ =
h/k

2
​

h

2k

−h(h −2 k ) =2 2k2

−h +3 hk =2 2k2

hk −2 2k =2 h3

k (h −2 2) = h3

(h, k) (x, y)

y (x −2 2) = x3

e = ​2
​5 e =2 1 + ​a2

b2

​ =(
2

​5
)

2

1 + ​ ⟹
a2

b2

​ =
4
5

1 + ​ ⟹
a2

b2

​ =
a2

b2

​ ⟹
4
1

a =2 4b2

(−2 ​, ​)6 3

​ −
a2

(−2 ​)6 2
​ =

b2

( ​)3 2
1 ⟹ ​ −

a2

24
​ =

b2

3
1



Substitute :

Then . The equation of the hyperbola is .
Step 2: Find the Equation of the Tangent and Point Q
The equation of the tangent at P  is . At P , the tangent is:

The tangent intersects the conjugate axis ( ) at point Q. Set : 
. So, Q = (0, ).

Step 3: Find the Equation of the Normal and Point R
The equation of the normal at P  is .

The normal intersects the conjugate axis ( ) at point R. Set : 
. So, R = (0, ).

Step 4: Calculate the Distance QR
Q = (0, ) and R = (0, ). The distance QR is the difference in their y-
coordinates.

Final Answer: The length of QR is .

30. Answer: d

Explanation:

Step 1: Understanding the Question:
We have a circle C that is tangent to a line at a given point. It also intersects
another circle C  such that their common chord is a diameter of C . We need to
find the diameter of circle C.
Step 2: Key Formula or Approach:

a =2 4b2

​ −
4b2

24
​ =

b2

3
1 ⟹ ​ −

b2

6
​ =

b2

3
1 ⟹ ​ =

b2

3
1 ⟹ b =2 3

a =2 4(3) = 12 ​ −12
x2

​ =3
y2

1

(x , y ​)1 1 ​ −
a2
xx ​1

​ =
b2
yy ​1 1 (−2 ​, ​)6 3

​ −
12

x(−2 ​)6
​ =

3
y( ​)3

1 ⟹ − ​ −
6

x ​6
​ =

3
y ​3

1

x = 0 x = 0 −
​
=3

y ​ ​Q 3

1 ⟹ y ​ =Q − ​ =
​3

3 − ​3 − ​3

(x , y ​)1 1 ​ +
x ​1

a x2
​ =

y ​1

b y2

a +2 b2

​ +
−2 ​6

12x
​ =
​3

3y
12 + 3 = 15

− ​ +
​6

6x
​ =

3
3y ​3

15 ⟹ −x ​ +6 y ​ =3 15

x = 0 x = 0 y ​ ​ =R 3 15 ⟹

y ​ =R ​ =
​3

15 5 ​3 5 ​3

− ​3 5 ​3

QR = ∣5 ​ −3 (− ​)∣ =3 ∣6 ​∣ =3 6 ​3

6 ​3

​1 ​1



1. The common chord of two intersecting circles is given by the equation S - S' = 0,
where S=0 and S'=0 are the equations of the two circles.
2. The center of circle C must lie on the line perpendicular to the tangent  at
the point of tangency (2, 1).
3. The common chord PQ passes through the center of C .
Step 3: Detailed Explanation:
Analyze Circle C :
The equation of C  is .
Center of C , let's call it O , is .
Radius of C , r , is .
Since PQ is the diameter of C , the line PQ is the common chord and it must pass
through the center of C , which is (0, -1).
Equation of Circle C:
Let the equation of circle C be .
The common chord PQ has the equation S - S  = 0:

This line passes through the center of C , (0, -1). Substitute these coordinates:

 (Equation 1)
Tangency Condition for Circle C:
Circle C touches the line  at the point T(2, 1).
Since C passes through T(2, 1), we substitute this point into its equation:

 (Equation 2)
The center of C, O, is . The line joining the center O and the point of tangency
T is perpendicular to the tangent line.
The slope of the tangent line  is .
The slope of the line OT is .
Since the lines are perpendicular, .

 (Equation 3)
Solving for g, f, and c:
From Equation 3, .
Substitute this into Equation 1: .
Now substitute f and c into Equation 2:

x = 2y

​1

​1

​1 x +2 y +2 2y − 5 = 0

​1 ​1 (0, −1)

​1 ​1 =g + f − c2 2
​ =0 + 1 − (−5)2 2

​6

​1

​1

x +2 y +2 2gx + 2fy + c = 0

​1

(x +2 y +2 2gx + 2fy + c) − (x +2 y +2 2y − 5) = 0

2gx + (2f − 2)y + (c + 5) = 0

​1

2g(0) + (2f − 2)(−1) + (c + 5) = 0

−2f + 2 + c + 5 = 0 ⟹ c = 2f − 7

x − 2y = 0

(2) +2 (1) +2 2g(2) + 2f(1) + c = 0

5 + 4g + 2f + c = 0

(−g, −f)

x − 2y = 0 m ​ =t 1/2

m ​ =OT ​−g−2
−f−1

m ​ ⋅t m ​ =OT −1

​ ⋅2
1

​ =−g−2
−f−1 −1

−f − 1 = −2(−g − 2) = 2g + 4

2g + f = −5

f = −5 − 2g

c = 2(−5 − 2g) − 7 = −10 − 4g − 7 = −17 − 4g

5 + 4g + 2(−5 − 2g) + (−17 − 4g) = 0



Now find f: .
The center of C is .
Find c: .
The equation of circle C is .
Diameter of Circle C:
The radius of C, r, is given by .

The diameter of C is .
Step 4: Final Answer:
The diameter of C is . This corresponds to option (D).

5 + 4g − 10 − 4g − 17 − 4g = 0

−22 − 4g = 0 ⟹ 4g = −22 ⟹ g = −11/2

f = −5 − 2(−11/2) = −5 + 11 = 6

(−g, −f) = (11/2, −6)

c = 2f − 7 = 2(6) − 7 = 12 − 7 = 5

x +2 y −2 11x + 12y + 5 = 0

r = ​ =g + f − c2 2
​(−11/2) + 6 − 52 2

r =2
​ +4

121 36 − 5 = +4
121 31 = ​ =4

121+124
​4

245

r = ​ =​4
245

​ =2
​49×5

​2
7 ​5

2r = 2 × ​ =2
7 ​5 7 ​5

7 ​5


