
Answer on Question #71176 – Math – Calculus 

 

Question 

Trace the curve 𝑥𝑦2 = 𝑎2(𝑎 − 𝑥), 𝑎 > 0  

 

Solution 

1.   If 𝑥 ≤ 0: 𝑥𝑦2 ≤ 0, 𝑎2(𝑎 − 𝑥) > 0 

𝑥𝑦2 ≠ 𝑎2(𝑎 − 𝑥) 

𝑥 ∈ (0, 𝑎] 
𝑦 ∈ (−∞, ∞) 

 

2. Symmetry 

2.1. Symmetry about 𝑥 −axis 

𝑥(−𝑦)2 = 𝑥𝑦2 = 𝑎2(𝑎 − 𝑥) 

Curve is symmetric about 𝑥 −axis. 

 

2.2. Symmetry about 𝑦 −axis 

−𝑥𝑦2 ≠ 𝑎2(𝑎 + 𝑥) 

Curve is not symmetric about 𝑦 −axis. 

 

2.3. Symmetry about line 𝑦 = 𝑥 

Interchange 𝑥 with 𝑦 and 𝑦 with 𝑥 

𝑥𝑦2 = 𝑎2(𝑎 − 𝑥) → 𝑦𝑥2 = 𝑎2(𝑎 − 𝑦) 

Curve is not symmetric about line 𝑦 = 𝑥. 
 

2.4. Symmetry in opposite quadrants 

Curve is not symmetric in opposite quadrants. 

 

3. Origin and tangents 

The curve is not passing through the origin 

 

4. Intersection with coordinate axes 

Since  𝑥 ∈ (0, 𝑎], the curve has no 𝑦 −intercept. 

𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡: 𝑦 = 0 =>  0 = 𝑎2(𝑎 − 𝑥), 𝑥 = 𝑎 

𝑃𝑜𝑖𝑛𝑡 (𝑎, 0) 

 

5. Asymptotes 

lim
𝑥→0+

𝑦2 = lim
𝑥→0+

𝑎2(𝑎 − 𝑥)

𝑥
= lim

𝑥→0+
(𝑎2 (

𝑎

𝑥
− 1)) = +∞ 

Vertical asymptote: 𝑥 = 0. 
There is no horizontal asymptote. 

There is no slant asymptote. 

 

 



6. Find the first derivative with respect to 𝑥 

(𝑥𝑦2)′ = (𝑎2(𝑎 − 𝑥))′ 
𝑦2 + 2𝑥𝑦𝑦′ = −𝑎2 

𝑦′ = −
𝑦2 + 𝑎2

2𝑥𝑦
 

𝑥 > 0 

𝑦′is not defined, when 𝑦 = 0 

If 𝑦 > 0, 𝑦′ < 0 

If 𝑦 < 0, 𝑦′ > 0 

The tangent is vertical at  𝑃𝑜𝑖𝑛𝑡 (𝑎, 0) 

 

Find the second derivative 

𝑦′′ = (−
𝑦2 + 𝑎2

2𝑥𝑦
)

′

= −
2𝑦𝑦′𝑥𝑦 − (𝑦 + 𝑥𝑦′)(𝑦2 + 𝑎2)

2𝑥2𝑦2
= 

 

= −
−𝑦(𝑦2 + 𝑎2) − (𝑦 −

𝑦2 + 𝑎2

2𝑦
)(𝑦2 + 𝑎2)

2𝑥2𝑦2
= 

 

= (𝑦2 + 𝑎2)
𝑦 + 𝑦 −

𝑦2 + 𝑎2

2𝑦

2𝑥2𝑦2
= (𝑦2 + 𝑎2)

3𝑦2 − 𝑎2

4𝑥2𝑦3
 

 

𝑦′′is not defined, when 𝑦 = 0 

 

 

𝑦′′ = 0 => (𝑦2 + 𝑎2)
3𝑦2 − 𝑎2

4𝑥2𝑦3
= 0 

𝑦2 =
1

3
𝑎2 

𝑥 (
1

3
𝑎2) = 𝑎2(𝑎 − 𝑥) 

𝑥 = 3𝑎 − 3𝑥 

𝑥 =
3

4
𝑎 

𝐼𝑓 0 < 𝑦 <
𝑎

√3
, 𝑦′′ < 0, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑑𝑜𝑤𝑛 

𝐼𝑓 𝑦 >
𝑎

√3
, 𝑦′′ > 0, 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑢𝑝 

𝐼𝑛𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑝𝑜𝑖𝑛𝑡𝑠: (
3

4
𝑎 , −

𝑎

√3
) , (

3

4
𝑎 ,

𝑎

√3
) 

 



 
 

 



 
 

 
 



 
 

 



 
 

 

 



 

 

Answer provided by https://www.AssignmentExpert.com 

https://www.assignmentexpert.com/

