
3E Gradients of a Hyperbola 

 

 

 

 

 

 

 

1. Find the equation of the tangent to the hyperbola with equation 
𝑥2

9
−

𝑦2

4
= 1 at the point 

(6,2√3) 

 

 

 

 

 

 

 

 

 

 

2. Prove that the equation of a tangent to the hyperbola 
𝑥2

𝑎2
−

𝑦2

𝑏2
= 1 at the point 

(𝑎 cosh 𝑡 ,  𝑏 sinh 𝑡) is 𝒂𝒚 𝐬𝐢𝐧𝐡 𝒕 + 𝒂𝒃 = 𝒃𝒙𝐜𝐨𝐬𝐡 𝒕 

 

 

 

 

 

 

 

 

 



3. Show that an equation of the normal to the hyperbola with equation 
𝑥2

𝑎2
−

𝑦2

𝑏2
= 1 at 

(asec 𝜃 , 𝑏 tan 𝜃) is 𝑏𝑦 + 𝑎𝑥 sin𝜃 = (𝑎2 + 𝑏2) tan 𝜃. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Show that the condition for the line 𝑦 = 𝑚𝑥 + 𝑐 to be a tangent to the hyperbola             
𝑥2

𝑎2
−

𝑦2

𝑏2
= 1 is that 𝑚 and 𝑐 satisfy 𝑏2 + 𝑐2 = 𝑎2𝑚2. 

 

 

 

 

 

 

 

 

 

 

 

 



5. The tangent to the hyperbola with equation 
𝑥2

9
−

𝑦2

4
= 1 at the point (3 cosh 𝑡 ,  2 sinh 𝑡) 

crosses the 𝑦-axis at the point (0, −1). Find the value of 𝑡. 

 

 

 

 

 

 

 

 

6. The hyperbola 𝐻 has equation 
𝑥2

36
−

𝑦2

9
= 1. 

The line 𝑙1 is the tangent to 𝐻 at the point 𝑃(6 cosh 𝑡 , 3 sinh 𝑡). The line 𝑙2 passes through 

the origin and is perpendicular to 𝑙1. The lines 𝑙1 and 𝑙2 intersect at the point 𝑄. 

Show that the coordinates of the point 𝑄 are (
6 cosh 𝑡

4sinh2 𝑡+cosh2 𝑡
, −

12sinh 𝑡

4 sinh2 𝑡+cosh2 𝑡
). 

 

 

 

 

 

 


