
Ex.1. Find the equation to the byperbola with foci (6, 4) and (-4, 4) and 
eccentricity= 2. [M.U. 72S] 

Soln. The distance between the foci = VI(G + 4) + (4 - 4)'1 = V10- = 10. 

Thus 2ae = 10 > 2a 2= 10 a = 5/2. 

Therefore b = a'e - 1) = -)-x3- 
Hence the equation of the hyperbola is 

= 1 
a 

4. 
- = 1 

12.-4?= 75. 



Ex.2. Find the centre and eccentricity of the byperbola 
- 4 - 2.x+ 24y- 37 = 0. 

Soln. The given equation can be written as 

(x- 2.x) 4( - 6) = 37 

(x- 1)-1 -4l(y- 3) 91= 37 
(x- 1)2 4(y - 3)2 = 2. 

Writing x - 1 = X and y - 3 = Y, we get X2 - 4Y2 = 2 

y2 
= 1. 

1/2 
which represents a hvperbola 2 

The centre is given by X = 0, Y= 0 i.e. by x=1 and y= 3. 

Theeccentricityisgivenby 

b = a(e - 1) ie. by = 2(e - 1) 
2 

1 1 17 
which -4 = ¢=4 + 4 e= Vi7/2. 



Ex.3. 1f e, ande, be the eccentricities of the byperbolas 

= -1, A21 amd 

1 
show thatt 2 

1. 
e 

(B.U. 72H; M.U. 78A, 90; R.U. 68S, 70A,7 

Soln. From the equation = 1, 



we have b= a(e2 1) = ae,2 = a2 + b2 
..(1) .. 

The second equation = -1 can be written as 1. 
a b2 

a = b(e,2 - 1) » be,= a+ b2 Hence 
.(2 

1 
a+b 

(1) 

(2) 1 
a+b e 

1 On adding, we get 
a+b2 

e 
2 e a+2 1 



= 1. Ex.4. Chords of the circle x? + = a toruch the byperbola 

Proe that their middle potnts lie on the cune 

( = a?? -

a 

[PU. 71A; M.U. 71A, 92H] 

Soln. The equation of the chord of the circle x+ = a whose middle 

point is (a, B) is 

...(1) +ß = a2+ B2 

This is obtained by using the formula S, = T 

Again the equation of the tangent to the hyperbola- = 1 at the point 

(, ) is 1. 

Hence, putting *, = a sece arid y = b tan6, the equation of the tangent to 

the hyperbola at the point 8' is 

X a sec8_Y:btane sec8 ane = 1 = 1 = ...(2) 
a a 

Since (1) and (2) are the same, therefore 

a+B2 
1 

a Bb 
sec -tane 

Bb 
a2+2 

B22 

sec = 
o2+R2 and tan8 = 

sec20 tan0 
(af + B2)2 (a2+B2)2 

aa2- B2 
1 (a+ BP}2 = da?-B?2 

Hence the locus of the middle point is (2+ = d* &¥. 



Ex.5 
Prove that the locus of the middle potnts of normal chords of the 

Soln. The equation of the normal to the hyperbola 

rectangular byperbola x - y = a is ( - ) = 47ry. 
1 at the 

point 

( )is -* 
a2 

In our case, the equation of the normal to the hyperbola - = a at the 

point (a sec8, a tan6) is 

X-a sec8 - a tane 

sec6/a -tan8/a 

- a = 

sec8 

= = 2a. +a sece tane ...(1) 

tane Sec 

Again, the equation to the chord of the given hyperbola whose middle point 

is (o, B) iss 

- ß = a2 - B2. 
...(2) 

This is obtained from the formula S, = T 

Since (1) and (2) represent the same line, therefore comparing (1) and (2), 

we get 

sece = -Btane = P 
2a 

a2- 
Sece 

a - g2 and tan6 =- 

2aa 
-2ap 

sec20 tan 29 = 

0--) (a2 B2)2 

4aa2 4aB 

-(0pE|1-1 4aa82 = (a2 - B*(B2 -a*) 

4a 

B2- a23 = 4a'a2p2. 

Hence the locus of (a, B) is ( -

= 44*r 


