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HYPERBOLA

1.  0 <  < 
2

  ; ;

2 2

2 2

x y
1

cos sin
  2 ] 

 :

(1) (2, 3] (2) (3, )

(3) (3/2, 2] (4) (1, 3/2]

2. ; ]  ;
 (4,2) 

(transverse) ] x-

 4 ;  
(eccentricity)  :

(1) 
2

3
(2) 

3

2

(3) 3 (4) 2

3. ; 4x2–5y2 = 20  ,
 x–y = 2 ]  

(1) x–y+9 = 0
(2) x–y+7 = 0
(3) x–y+1 = 0
(4) x–y–3 = 0

4.  
2 2

2 y x
S x,y R : 1 ,

1 r 1 r

 r  ±1  S
(1) ; 

2
,

r 1
 0 < r < 1

(2)  
1

,
r 1

 r > 1

(3) ; 

2
,

1 r
 0 < r < 1 

(4)  2
,

r 1

 r > 1

5. ; y2 = 4x ; xy = 2  ,
 :

(1) x + 2y + 4 = 0
(2) x – 2y + 4 = 0
(3) x + y + 1 = 0
(4) 4x + 2y + 1 = 0

6.  , ;  (conjugate

axis)  5 

 13 ]  ;   :-

(1) 2 (2) 
13
6 (3) 

13
8 (4) 

13
12

7.  , ;  (–2, 0)  (2, 0) 

 ,  (–3, 0) ] 

;  ?

(1) 4, 15 (2) 6,2 10

(3) 6,5 2 (4) 2 6,5

8.  (4,6) ;

 2 ]  (4,6) ;  [

 %&

(1) 2x – y – 2 = 0

(2) 3x – 2y = 0

(3) 2x – 3y + 10 = 0

(4) x – 2y + 8 = 0

9.  y mx 7 3  ; 
2 2x y 1

24 18

,  m  , %

(1) 
5

2
 (2) 

3
5

(3) 
2
5 (4) 

15
2
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10. ;  ;

 4, 2 3   ;  ,

 (directrix) 5x = 4 5  

e ] :

(1) 4e4 – 24e2 + 35 = 0

(2) 4e4 + 8e2 – 35 = 0

(3) 4e4 – 12e2 –27 = 0

(4) 4e4 –24e2 + 27 = 0

11. ; 16x2 – 9y2 = 144

(directrix) 5x + 9 = 0 ] 

:

(1) 
5

,0
3

(2) (5, 0)

(3) (–5, 0) (4) 
5

,0
3

12. ; y2 = 12x ;

8x2 – y2 = 8. 

 P  ;  S  S' ; 

]  s  x- ]  P, SS' 

(1) 5:4 (2) 14:13

(3) 2:1 (4) 13:11
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SOLUTION
1. Ans. (2)

2e 1 tan sec

As, sec  > 2  cos  <
1

2
  (60º, 90º)

Now, (L R) = 
22 1 cos2b

2
a cos

=2(sec  – cos )
Which is strictly increasing, so
 (L.R) (3, .

2. Ans. (1)

(4,2)

2 2

2 2

x y
1

a b
2a = 4   a = 2

2 2

2

x y
1

4 b
Passes through (4,2)

2
2

4 4 2
4 1 b e

3b 3

3. Ans. (3)

Hyperbola 
2 2x y

1
5 4

slope of tangent = 1

equation of tangent y x 5 4

y = x ± 1
y = x + 1 or y = x – 1

4. Ans. (4)
2 2y x

1
1 r 1 r

for r > 1,    
2 2y x

1
1 r r 1

r 1
e 1

r 1

(r 1) (r 1)

(r 1)

2 2

r 1 r 1

Option (4)
5. Ans. (1)

Let the equation of tangent to parabola

y2 = 4x be 
1

y mx
m

It is also a tangent to hyperbola xy = 2

  
1

x mx 2
m

  2 x
x m 2 0

m

D = 0  
1

m
2

So tangent is 2y + x + 4 = 0
6. Ans. (4)

2b = 5 and 2ae = 13

b2 = a2(e2 – 1)   225 169
a

4 4

a 6  13
e

12ALL
EN
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7. Ans. (3)

(–2,0)

(–a,0)

(–2,0)

(a,0)

(–ae,0)

ae = 3 

ae = 3, 
3

e
2

, 
2 9

b 4 1
4

, b2 = 5

2 2x y
1

4 5
8. Official Ans. by NTA (1)
Sol. Let us Suppose equation of hyperbola is

2 2

2 2

x y
1

a b
e = 2  b2 = 3a2

passing through (4,6)  a2 = 4, b2 = 12
 equaiton of tangent

y
x 1

2

2x y 2 0
9. Official Ans. by NTA (3)

Sol.
2 2x y

1 a 24;b 18
24 18
Parametric normal :

24 cos .x 18.ycot 42

At x = 0 : 
42

y tan 7 3
18

 (from given

equation)

3 3
tan sin

2 5

slope of parametric normal 
24 cos

m
18 cot

4 2 2
m sin or

3 5 5

10. Official Ans. by NTA (1)

Sol. Hyperbola is 
2 2

2 2

x y
1

a b

a 4

e 5
 and 2 2

16 12
1

a b

2 216
a e

5
....(1) and 

2 2 2

16 12
1

a a (e 1)
....(2)

From (1) & (2)

2 2 2

5 12 5
16 1

16e (e 1) 16e

4e4 –24e2 + 35 = 0

11. Official Ans. by NTA (3)

Sol.
2 2x y

1
9 16

a = 3, b = 4 & e = 
16 5

1
9 3

corresponding focus will be (–ae, 0) i.e., (–5, 0).

12. Official Ans. by NTA (1)

Sol. Equation of tangents

y2 = 12x   y = 2x + 
3

m

2 2x y
1

1 8
  2y mx m 8

Since they are common tangent

23
m 8

m
      

2 2x y
1

1 8

m4 – 8m2 – 9 = 0 e = 3
m = 3 ae = 3
y = 3x + 1 S = (3, 0)
y = –3x – 1  

1
P , 0

3 , S' = (–3, 0)

8/3 10/3

S'(–3,0) S(3,0)– 1
3, 0

ALL
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