
Answer on Question #78869 – Math – Calculus 

Question 

Trace the curve x(y^2+4)=8 stating all the points used for doing so. 

 

Solution 

 𝑥(𝑦2 + 4) = 8 →   𝑥(𝑦) =
8

𝑦2+4
 

 𝑥(−𝑦) = 𝑥(𝑦) so the curve is symmetric over x-axis. 

 𝑥(0) = 2 so the curve does not pass through the origin. 

Domain:  𝑦 = ±√
8

𝑥
− 4   →    0 < 𝑥 < 2. 

Range:  −∞ < 𝑦 < ∞. 

Vertical asymptote:  𝑥 = 0. 

 x-intercept: (2,0). 

 y-intercept: no. 

  
𝑑

𝑑𝑥
(𝑥(𝑦2 + 4)) =

𝑑

𝑑𝑥
(8)  →   𝑦2 + 4 + 2𝑥𝑦

𝑑𝑦

𝑑𝑥
= 0 →   

 →   
𝑑𝑦

𝑑𝑥
= −

𝑦2+4

2𝑥𝑦
= −

4

𝑥2𝑦
. 

 𝐹𝑜𝑟 𝑦 > 0,
𝑑𝑦

𝑑𝑥
< 0 →  𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑠. 

 𝐹𝑜𝑟 𝑦 < 0,
𝑑𝑦

𝑑𝑥
> 0 →  𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑠. 

 
𝑑2𝑦

𝑑𝑥2
= 4

2𝑥𝑦+𝑥2𝑑𝑦

𝑑𝑥

𝑥4𝑦2
= 8

𝑥𝑦2−2

𝑥4𝑦2
. 

 
𝑑2𝑦

𝑑𝑥2
= 0 →    𝑥𝑦2 − 2 = 0 →   𝑥 (

8

𝑥
− 4) − 2 = 0 →   𝑥 =

3

2
  . 



 𝑦 (
3

2
) = ±√8 ∗

2

3
− 4 = ±

2

√3
. 

 𝐹𝑜𝑟 0 < 𝑥 <
3

2
, 𝑦 < −

2

√3
,

𝑑2𝑦

𝑑𝑥2
< 0  →   𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑖𝑠 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑑𝑜𝑤𝑛. 

 𝐹𝑜𝑟
3

2
< 𝑥 < 2, −

2

√3
< 𝑦 < 0,

𝑑2𝑦

𝑑𝑥2
> 0  →   𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑖𝑠 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑢𝑝. 

 𝐹𝑜𝑟
3

2
< 𝑥 < 2, 0 < 𝑦 <

2

√3
,

𝑑2𝑦

𝑑𝑥2
< 0  →   𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑖𝑠 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑑𝑜𝑤𝑛. 

 𝐹𝑜𝑟 0 < 𝑥 <
3

2
, 𝑦 >

2

√3
,

𝑑2𝑦

𝑑𝑥2
> 0  →   𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑖𝑠 𝑐𝑜𝑛𝑐𝑎𝑣𝑒 𝑢𝑝. 
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