
 

 

Answer on Question #48254 – Math - Calculus 

A price p (in dollars) and demand x for a product are related by 

2x^2−3xp+50p^2=23600. 

If the price is increasing at a rate of 2 dollars per month when the price is 20 

dollars, find the rate of change of the demand 

 

Solution. 

𝟐𝒙𝟐 − 𝟑𝒙𝒑 + 𝟓𝟎𝒑𝟐 = 𝟐𝟑𝟔𝟎𝟎. 

If  𝒑 = 𝟐𝟎,  then  𝟐𝒙𝟐 − 𝟔𝟎𝒙 + 𝟐𝟎𝟎𝟎𝟎 = 𝟐𝟑𝟔𝟎𝟎 →   𝒙𝟐 + 𝟑𝟎𝒙 − 𝟏𝟖𝟎𝟎 = 𝟎 → 

→   𝒙 = −𝟔𝟎 𝒐𝒓 𝒙 = 𝟑𝟎. 

The value we select has to be greater than 𝟎, so 𝒙 = 𝟑𝟎. 

Now, take the derivative of  𝟐𝒙𝟐 − 𝟑𝒙𝒑 + 𝟓𝟎𝒑𝟐 = 𝟐𝟑𝟔𝟎𝟎. 

𝒅

𝒅𝒕
(𝟐𝒙𝟐 − 𝟑𝒙𝒑 + 𝟓𝟎𝒑𝟐) =

𝒅

𝒅𝒕
(𝟐𝟑𝟔𝟎𝟎). 

𝟒𝒙𝒙′ − 𝟑𝒙′𝒑 − 𝟑𝒙𝒑′ + 𝟏𝟎𝟎𝒑𝒑′ = 𝟎 →   𝒙′ = −
(−𝟑𝒙+𝟏𝟎𝟎𝒑)𝒑′

𝟒𝒙−𝟑𝒑
 . 

When  𝒑 = 𝟐𝟎, 𝒑′ = 𝟐, 𝒙 = 𝟑𝟎, 𝒙′ = −
(−𝟗𝟎+𝟐𝟎𝟎𝟎)𝟐

𝟒𝟎+𝟗𝟎
= −

𝟑𝟖𝟐𝟎

𝟏𝟑𝟎
≈ −𝟐𝟗. 𝟑𝟖. 

Rate of change of the demand 𝐢𝐬 𝐚𝐩𝐩𝐫𝐨𝐱𝐢𝐦𝐚𝐭𝐞𝐥𝐲 𝐞𝐪𝐮𝐚𝐥 𝐭𝐨     − 𝟐𝟗. 𝟑𝟖. 
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