
Answer on Question #82195 – Math – Calculus 

 

Question 

 

 

What is the maximum number of intersection points a hyperbola and a circle could 

have?  

 

Solution 

The canonical equation of circle is 

𝑥2 + 𝑦2 = 𝑅2 

 The canonical equation of the hyperbola is  

𝑥2

𝑎2
−
𝑦2

𝑏2
= 1 

The intersection points are determined by the solutions of the following system 

{

𝑥2 + 𝑦2 = 𝑅2

𝑥2

𝑎2
−
𝑦2

𝑏2
= 1

 

{

𝑥2 + 𝑦2 = 𝑅2

𝑥2

𝑎2
−
𝑦2

𝑏2
= 1

=> {

𝑦2 = 𝑅2 − 𝑥2

𝑥2

𝑎2
−
𝑅2 − 𝑥2

𝑏2
= 1

=> {

𝑦2 = 𝑅2 − 𝑥2

𝑥2 (
1

𝑎2
+
1

𝑏2
) = 1 +

𝑅2

𝑏2
 

=> {

𝑦2 = 𝑅2 − 𝑥2

𝑥2 =
𝑎2(𝑏2 + 𝑅2)

𝑎2 + 𝑏2
=>

{
 

 𝑥2 =
𝑎2(𝑏2 + 𝑅2)

𝑎2 + 𝑏2

𝑦2 =
𝑏2(𝑅2 − 𝑎2)

𝑎2 + 𝑏2

 

 

The first equation can have two different solutions. The second equation can have 

two different solutions. 

Therefore, the maximum number of intersection points is 4. 

Answer: 4. 
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