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Problem: 

Reduce the equation of the second-order curve 𝑓(𝑥, 𝑦) = 0 to canonical form and find its points of 
intersection with the straight line  𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0. 

2𝑥2 + 4𝑥 + 𝑦2 − 2 = 0, 2𝑥 + 𝑦 − 2 = 0. 

Solution:  

Let’s reduce the equation of the curve to canonical form: 

2(𝑥2 + 2𝑥 + 1) + 𝑦2 − 4 = 0,
(𝑥 + 1)2

2
+

𝑦2

4
= 1 . 

It’s an ellipse. 

Let’s find the points of intersection of the ellipse and the given straight line: 

{
2𝑥 + 𝑦 + 2 = 0               

2𝑥2 + 4𝑥 + 𝑦2 − 2 = 0
 ⇒ 𝑦 = −2𝑥 − 2 ⇒ 2𝑥2 + 4𝑥 + (−2𝑥 − 2) 2 − 2 = 0, 

3𝑥2 + 6𝑥 + 1 = 0 ⇒ 𝑥 =
−3 + √6

3
⇒ 𝑦 = −2𝑥 − 2 =

−2√6

3
, 𝑥 =

−3 − √6

3
⇒ 𝑦 =

2√6

3
⇒  

the points of intersection will be: 

(
−3 + √6

3
; −

2√6

3
 ) , (

−3 − √6

3
;

2√6

3
). 
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