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1 (b)

Given, 𝑦=𝑚𝑥+ 2

and 
𝑥2

9
― 𝑦2

4
= 1 

Condition of tangency, 𝑐=± 𝑎2𝑚2― 𝑏2

2 =± 9𝑚2― 4 ⇒ 𝑚=±
2 2

3

2 (c)

Let any point 𝑃(𝑥1,𝑦1) outside the circle. Then, equation of tangent to the circle 𝑥2 + 𝑦2

+6𝑥+ 6𝑦= 2 at the point 𝑃 is𝑥𝑥1 +𝑦𝑦13(𝑥+ 𝑥1) +3(𝑦+ 𝑦1)―2 = 0   …(i)

The Eq. (i) and the line 5𝑥 ― 2𝑦+ 6 = 0 intersect at a point 𝑄 on 𝑦-axis 𝑖𝑒, 𝑥= 0⇒5(0)― 2𝑦+ 6 = 0  ⇒𝑦= 3∴  Coordinates of 𝑄 are (0, 3)

Point 𝑄 satisfies Eq. (i)∴ 3𝑥1 +6𝑦1 +7 = 0    …(ii)

Distance between 𝑃 and 𝑄 is given by𝑃𝑄2 = 𝑥2
1 + (𝑦1― 3)2

= 𝑥2
1 + 𝑦2

1― 6𝑦1 + 9

= 11― 6𝑥1― 12𝑦1  ( ∵   𝑥2
1 + 𝑦2

1 + 6𝑥1 + 6𝑦1― 2 = 0)
= 11― 2(3𝑥1― 6𝑦1)

= 11― 2(―7) = 25    [from Eq. (ii)]∴ 𝑃𝑄= 5

3 (b)

Equation of circle which touches 𝑥-axis and coordinates of centre are (ℎ, 𝑘) is
(𝑥 ― ℎ)2 + (𝑦 ― 𝑘)2 = 𝑘2

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

(―1― ℎ)2 + (1― 𝑘)2 = 𝑘2⇒  ℎ2 + 2ℎ ― 2𝑘+ 2 = 0

For real circles,     𝐷 ≥ 0,
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⇒    (2)2― 4(―2𝑘+ 2)≥ 0 ⇒  𝑘 ≥ 1

2
4 (b)

The required equation of circle is

(𝑥2 + 𝑦2― 6) +𝜆(𝑥2 + 𝑦2― 6𝑦+ 8) = 0   …(i)

It passes through (1, 1)∴    (1 + 1― 6) + 𝜆(1 + 1― 6 + 8) = 0⇒ ― 4 + 4𝜆= 0⇒ 𝜆= 1∴   required equation of circle is𝑥2 + 𝑦2― 6 + 𝑥2 + 𝑦2― 6𝑦+ 8 = 0⇒  2𝑥2 + 2𝑦2― 6𝑦+ 2 = 0⇒  𝑥2 + 𝑦2― 3𝑦+ 1

5 (a)

The equation of a normal to 𝑦2 = 4𝑥 is 𝑦=𝑚𝑥 ― 2𝑚―𝑚3.

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

1

4
=

11 𝑚
4
― 2𝑚―𝑚3⇒1= 11 𝑚― 8 𝑚― 4 𝑚3⇒4 𝑚3― 3𝑚+ 1 = 0⇒𝑚=

1

2
,
―1 ± 3

2
Hence, three normals can be drawn from (11/4,1/4) to 𝑦2 = 4𝑥
6 (d)

Here, 𝑎2 = cos2α  and 𝑏2 = sin2α
Now,  𝑒= 1 +

𝑏2𝑎2
   ⇒   𝑒= 1 +

sin2α
cos2α⇒     𝑒= 1 + tan2α   ⇒𝑒= 𝑠𝑒𝑐α

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

Hence, abscissae of foci remain constant when α varies. 

8 (c)

It is a known result

 𝑡1𝑡2 =―1

9 (a)

Here,  𝑔1 =―1, 𝑓1 = 11, 𝑐1 = 5

and   𝑔2 = 7, 𝑓2 = 3, 𝑐2 = 𝑘⇒   2(―1.7 + 11.3) = 5 + 𝑘  ⇒𝑘= 47
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10 (c)

If the ellipse 
𝑥2𝑎2 +

𝑦2𝑏2 = 1 and the straight line 𝑦=𝑚𝑎+ 𝑐 intersect in real points, then the quadratic 

equation 
𝑥2𝑎2 +

(𝑚𝑥+ 𝑐)2𝑏2 = 1 must have real roots.∴ Discriminant ≥ 0⇒𝑐2≤ 𝑎2𝑚2 + 𝑏2

11 (a)

Let the equation of rectangular hyperbola is 𝑥𝑦= 𝑐2.

Take any four points on the hyperbola𝑃(𝑐𝑡1,
𝑐𝑡1), 𝑄(𝑐𝑡2,

𝑐𝑡2), 𝑅(𝑐𝑡3,
𝑐𝑡3) and 𝑆(𝑐𝑡4,

𝑐𝑡4) Such that 𝑃𝑄 is perpendicular to𝑅𝑆.

 
Since, 𝑂𝑃 makes angle 𝛼 with𝑂𝑋.

Therefore, tan𝛼=

𝑐𝑡1𝑐𝑡1 =
1𝑡21

Similarly,  tan𝛽=
1𝑡22 , tan𝛾=

1𝑡23 

 and tan𝛿=
1𝑡24∴  tan𝛼 tan𝛽 tan𝛾 tan𝛿=

1𝑡21𝑡22𝑡23𝑡24   …(i)

Now, 𝑃𝑄 is perpendicular to 𝑅𝑆.

∴   

𝑐𝑡2― 𝑐𝑡1𝑐𝑡2― 𝑐1
×

𝑐𝑡4― 𝑐𝑡3𝑐𝑡4― 𝑐𝑡3 =―1

 ⇒― 1𝑡1𝑡2 × (― 1𝑡3𝑡4) =―1⇒ 1𝑡1𝑡2𝑡3𝑡4 =―1⇒𝑡1𝑡2𝑡3𝑡4 =―1

From Eq.(i), 

tan𝛼 tan𝛽 tan𝛾 tan𝛿= 1

12 (a)

Equation of hyperbola is 
𝑥2𝑎2― 𝑦2𝑏2 = 1  

Distance between foci of hyperbola = 2𝑎𝑒 

and its distance between directrices =
2𝑎𝑒

S(ct4, c/ t4)

P(ct1, c/ t1)

(ct2, c/ t2)Q
(ct3, c/ t3)R

O
x

y

x'

y'
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According to the question,2𝑎𝑒2𝑎/𝑒 =
3

2

⇒ 𝑒2 =
3

2

Using ,  𝑏2 = 𝑎2(𝑒2 ― 1)  ⇒  
𝑏2𝑎2 =

3

2
 ― 1          

⇒  
𝑎𝑏 =

2

1

13 (b)

Equation of pair of tangents is𝑆𝑆1 = 𝑇2⇒ (𝑥2 + 𝑦2― 4)(9 + 4― 4) = (3𝑥+ 2𝑦 ― 4)2⇒ 5𝑦2 + 16𝑦 ― 12𝑥𝑦+ 24𝑥 ― 50 = 0

∴  𝑚1 +𝑚2 =― 2ℎ𝑏 =
12

5

and 𝑚1𝑚2 = 0

Now, 𝑚1―𝑚2 = (𝑚1 +𝑚2)2― 4𝑚1𝑚2

= (12

5 )
2― 0 =

12

5

14 (c)

Given equation is 9𝑥2 +4𝑦2―6𝑥+ 4𝑦+ 1 = 0⇒9(𝑥2― 2

3
𝑥+

1

32) + 4(𝑦2 + 𝑦+
1

4) + 1― 1― 1 = 0

⇒(𝑥 ― 1

3
)2

(1

3
)2 +

(𝑦+
1

2
)2

(1

2
)2 = 1  (here, 𝑎< 𝑏)

Length of major axis = 2𝑏= 2(1

2
) = 1

Length of minor axis = 2𝑎= 2(1

3
) =

2

3

15 (a)

Equation of two straight lines are 

3 𝑥 ― 𝑦= 4 3α
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and 3 𝑥+ 𝑦=
4 3α

Solving above equations, we get

3𝑥2― 𝑦2 = 48⇒ 
𝑥2

16
― 𝑦2

48
= 1

Which is a hyperbola

Whose eccentricity 

𝑒=
48 + 16

16
= 4 = 2

16 (c)

Given equation of circle can be rewritten as𝑥2 + 𝑦2― 2𝑥+ 4𝑦+
𝑘
4

= 0∴ Radius of circle = 1 + 4― 𝑘
4

= 5― 𝑘
4

Area of circle = 9𝜋  (given)⇒ 𝜋(5― 𝑘
4) = 9𝜋⇒  5― 9 =
𝑘
4
⇒𝑘=―16

17 (c)

The circle passes through (0,0),(𝑎,0),(0,𝑎) and (𝑎,𝑎)
Hence, the required equation is 𝑥2 + 𝑦2―𝑎𝑥 ― 𝑎𝑦= 0

18 (c)

It is given that the circle 𝑥2 + 𝑦2 +2 𝑔𝑥+ 2 𝑓𝑦+ 𝑐= 0 bisects the circumference of the circle 𝑥2 + 𝑦2

+2 𝑔′𝑥+ 2 𝑓′𝑦+ 𝑐′ = 0. Therefore, the common chord of these two circles passes through the 

centre (― 𝑔′,― 𝑓′) of 𝑥2 + 𝑦2 +2 𝑔′𝑥+ 2 𝑓′𝑦+ 𝑐′ = 0

The equation of the common chord of the two given circles is

2 𝑥(𝑔 ― 𝑔′) + 2 𝑦(𝑓 ― 𝑓′) + 𝑐 ― 𝑐′ = 0

This passes through (― 𝑔′,― 𝑓′)∴ ―2 𝑔′(𝑔 ― 𝑔′)― 2𝑓′(𝑓 ― 𝑓′) + 𝑐 ― 𝑐′ = 0⇒2𝑔′(𝑔 ― 𝑔′) + 2𝑓′(𝑓 ― 𝑓′) = 𝑐 ― 𝑐′
19 (a)

The slope of the tangent to 𝑦2 = 4𝑥 at (16,8) is given by𝑚1 = (𝑑𝑦𝑑𝑥)
(16,8)

= ( 4

2 𝑦)
(16,8)

=
2

8
=

1

4

The slope of the tangent to 𝑥2 = 32 𝑦 at (16,8) is given by𝑚2 = (𝑑𝑦𝑑𝑥)
(16,8)

= (2 𝑥
32)

(16,8)

= 1
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∴ tan𝜃=
1― 1

4

1 +
1

4

=
3

5
⇒𝜃= tan―1 (3

5)

20 (a)

Let the equation of circle be𝑥2 + 𝑦2 + 2g𝑥+ 2𝑓𝑦+ 𝑐= 0     …(i)

Given equation of circles are𝑥2 + 𝑦2―2𝑥+ 3𝑦 ― 7 = 0       …(ii)𝑥2 + 𝑦2 +5𝑥 ― 5𝑦+ 9 = 0       …(iii)

and   𝑥2 + 𝑦2 +7𝑥 ― 9𝑦+ 29 = 0   …(iv)

Since, the circle (i) cut all three circles orthogonally,∴    2𝑔(―1) +2𝑓(3/2) = 𝑐 ― 7  ⇒ ― 2g +3𝑓 ― 𝑐=―7   …(v)2𝑔(5/2)+ 2𝑓( ― 5/2) = 𝑐+ 29   ⇒  5𝑔 ― 5𝑓 ― 𝑐= 9    …(vi)2𝑔(7

2
) +2𝑓(― 9

2
) = 𝑐+ 29  ⇒7𝑔 ― 9𝑓 ― 𝑐= 29 …(vii)

On solving Eqs. (v), (vi) and (vii), we get𝑔=―8,   𝑓=―9   and    𝑐=―4

On putting the values of g, 𝑓 and 𝑐 in Eq. (i), we get𝑥2 + 𝑦2― 16𝑥 ― 18𝑦 ― 4 = 0
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. B C B B A D D C A C

Q. 11 12 13 14 15 16 17 18 19 20

A. A A B C A C C C A A
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