
 

 

ANSWER ON QUESTION #59047 – MATH – DIFFERENTIAL EQUATIONS 

QUESTION 1 

Solve 𝑦(𝑥𝑦 + 1)𝑑𝑥 + 𝑥(1 + 𝑥𝑦 + 𝑥2𝑦2)𝑑𝑦 = 0 

a) 2𝑥2𝑦2 ln|𝑦| − 2𝑥𝑦 − 1 = 𝐶𝑥2𝑦2 

b) 3𝑥2𝑦2 ln|𝑦| − 2𝑥𝑦 − 3 = 𝐶𝑥2𝑦2 

c) 2𝑥2𝑦2 ln|𝑦| − 𝑥𝑦 = 𝐶𝑥2𝑦2 

d) 2𝑥3𝑦2 ln|𝑦| − 2𝑥𝑦 − 1 = 𝐶𝑥2𝑦5 

SOLUTION 

In the equation, we introduce a new unknown function 𝑦(𝑥) =
𝑧(𝑥)
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𝐶𝑂𝑁𝑆𝑇 ∗ 2𝑥2𝑦2 = −1 − 2𝑥𝑦 + 2𝑥2𝑦2 ln|𝑦| ⟺ 2𝑥2𝑦2 ln|𝑦| − 2𝑥𝑦 − 1 = 2 ∗ 𝐶𝑂𝑁𝑆𝑇⏟      
𝐶

∗ 𝑥2𝑦2 

ANSWER: 

a)2𝑥2𝑦2 ln|𝑦| − 2𝑥𝑦 − 1 = 𝐶𝑥2𝑦2 

 

 



 

 

 

QUESTION 2 

Solve 𝑥𝑑𝑦 − 𝑦𝑑𝑥 − √𝑥2 − 𝑦2𝑑𝑥 = 0 

a) 𝐶𝑥 = 2𝑒𝑎𝑟𝑐𝑠𝑖𝑛
𝑦

𝑥 

b) 𝐶𝑥 = 𝑒𝑎𝑟𝑐𝑠𝑖𝑛
𝑦

𝑥 

c) 𝐶𝑥 = 𝑒𝑎𝑟𝑐𝑠𝑖𝑛
2𝑦

3𝑥 

d) 𝐶𝑥 = 𝑒𝑎𝑟𝑐𝑐𝑜𝑠
𝑦

𝑥 

SOLUTION 

In the equation, we introduce a new unknown function 𝑦(𝑥) = 𝑥 ∗ 𝑧(𝑥) 
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𝑑𝑧

𝑑𝑥
 

𝑥𝑑𝑦 − 𝑦𝑑𝑥 − √𝑥2 − 𝑦2𝑑𝑥 = 0 ⟺ 𝑥
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)
 

ANSWER: 

b)𝐶𝑥 = 𝑒
𝑎𝑟𝑐𝑠𝑖𝑛(

𝑦

𝑥
)
 

 

 

 

 

 

 

 

 



 

 

QUESTION 3 

The population of student P at NOUN increases at a rate proportional to the population and to the addition of 

150,250 and the population divided by 3, the differential equation of this statement is  

a) 
𝑑𝑃

𝑑𝑇
= 3𝑘𝑃

(150,250+𝑃)

4
 

b) 
𝑑𝑃

𝑑𝑇
= 2𝑘𝑃

(150,250+𝑃)

3
 

c) 5
𝑑𝑃

𝑑𝑇
= 𝑘𝑃

(150,250+𝑃)

3
 

d) 
𝑑𝑃

𝑑𝑇
= 3𝑘𝑃

(150,250+𝑃)

4
 

 

SOLUTION 

The population of student P at NOUN increases at the population divided by 3. Its means that 

𝑑𝑃

𝑑𝑇
~
𝑃

3
 

The population of student P at NOUN increases at a rate proportional to the population and to the addition of 

150,250 – its mean that 

𝑑𝑃

𝑑𝑇
~𝑃 + 150,250 

THEN,  
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𝑑𝑇
~
𝑃

3
(𝑃 + 150,250) ⟺
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𝑡ℎ𝑒𝑝𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑡𝑦𝑓𝑎𝑐𝑡𝑜𝑟

𝑃

3
(𝑃 + 150,250). 

ANSWER: 

b)
𝑑𝑃

𝑑𝑇
= 2𝑘𝑃

(150,250+𝑃)

3
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