
 

 

Answer on Question #58420 – Math – Differential Equations  

Question 

6.  The solution to the differential equation   (4 + 𝑡2)
𝑑𝑦

𝑑𝑡
+ 2𝑡𝑦 = 4𝑡   is 

y=4t24+t2+c6+t2 

y=2t34+t3+c4+t2 

y=2t27+t2 

y=2t24+t2+c4+t2 

Solution 

(4 + 𝑡2)
𝑑𝑦

𝑑𝑡
+ 2𝑡𝑦 = 4𝑡 

(4 + 𝑡2)𝑑𝑦 = 2𝑡(2 − 𝑦)𝑑𝑡 
𝑑𝑦

2 − 𝑦
=

2𝑡

4 + 𝑡2
𝑑𝑡 

 

∫
𝑑𝑦

2 − 𝑦
= ∫

2𝑡

4 + 𝑡2
𝑑𝑡 

 

− ln(2 − 𝑦) = ln(𝑡2 + 4) + 𝑐1 

 
𝑐2

2 − 𝑦
= 𝑡2 + 4 

 
𝑐2

𝑡2 + 4
= 2 − 𝑦 

 

𝑦 = 2 −
𝑐2

𝑡2 + 4
=

2𝑡2 + 8 − 𝑐2

𝑡2 + 4
=

2𝑡2

𝑡2 + 4
+

8 − 𝑐2

𝑡2 + 4
 

 

Answer: 𝑦 =
2𝑡2

𝑡2+4
+

𝑐

𝑡2+4
     

 

Question 

 

7.  Find the general solution of differential equation    
𝑑𝑦

𝑑𝑥
− 2𝑦 = 4 − 𝑥 

y=−12+23x+ce2x 

y=−74+12x+ce2x 

y=−74+22x+ce3x 

y=−ln74+12x+celnx 

 

 

 



 

 

Solution 

𝑑𝑦

𝑑𝑥
− 2𝑦 = 4 − 𝑥 

𝑦 = 𝑢𝑣  ;   𝑦′ = 𝑢′𝑣 + 𝑢𝑣′ 

 

𝑢′𝑣 + 𝑢𝑣′ − 2𝑢𝑣 = 4 − 𝑥 

 

𝑢′𝑣 + 𝑢(𝑣′ − 2𝑣) = 4 − 𝑥 

 

{
𝑣′ − 2𝑣 = 0
𝑢′𝑣 = 4 − 𝑥

 

 

𝑣′ − 2𝑣 = 0 ⇒   
𝑑𝑣

𝑑𝑥
= 2𝑣     ⇒       ∫

𝑑𝑣

2𝑣
= ∫ 𝑑𝑥     ⇒      

ln v

2
= 𝑥     ⇒       𝑣 = 𝑒2𝑥 

 

𝑢′ ∙ 𝑒2𝑥 = 4 − 𝑥 

 

𝑢 = ∫
4 − 𝑥

𝑒2𝑥
𝑑𝑥 =

2𝑥 − 7

4𝑒2𝑥
+ 𝑐 

 

𝑦 = 𝑢𝑣 = 𝑒2𝑥 (
2𝑥 − 7

4𝑒2𝑥
+ 𝑐) 

 

Answer:    𝑦 = 𝑐𝑒2𝑥 +
𝑥

2
−

7

4
. 

 

Question 

8.   Solve the initial value problem   𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 4𝑥2,   𝑦(1) = 2. 

y=x2+1x2,x>0 

y=3x2+1x2,x>0 

y=x−2+1x2,x>0 

y=x3+13x2,x>0 

 

 

Solution 

𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 4𝑥2 

 

𝑦′ +
2

𝑥
𝑦 = 4𝑥 



 

 

 

𝑦 = 𝑢𝑣  ;   𝑦′ = 𝑢′𝑣 + 𝑢𝑣′ 

 

𝑢′𝑣 + 𝑢𝑣′ +
2𝑢𝑣

𝑥
= 4𝑥 

 

𝑢′𝑣 + 𝑢 (𝑣′ +
2𝑣

𝑥
) = 4𝑥 

 

{𝑣′ +
2𝑣

𝑥
= 0

𝑢′𝑣 = 4𝑥

 

 

𝑑𝑣

𝑑𝑥
= −

2𝑣

𝑥
      ⇒       ∫

𝑑𝑣

2𝑣
= − ∫

𝑑𝑥

𝑥
       ⇒        

ln 𝑣

2
= − ln 𝑥        ⇒        𝑣 =

1

𝑥2
 

 

𝑢′ ∙
1

𝑥2
= 4𝑥 

 

𝑢 = ∫ 4𝑥3𝑑𝑥 = 𝑥4 + 𝑐 

 

𝑦 = 𝑢𝑣 = (𝑥4 + 𝑐) ∙
1

𝑥2
= 𝑥2 +

𝑐

𝑥2
 

 

𝑦(1) = 1 + 𝑐 = 2       ⇒       𝑐 = 1 

 

Answer:    𝑦 = 𝑥2 +
1

𝑥2   ,   𝑥 > 0 

Question 

9.   Solve for    
𝑑𝑦

𝑑𝑥
+ 𝑦 = 5𝑠𝑖𝑛2𝑥. 

y=ce2x−sin2x−2cos3x 

y=ce−x+tan2x−2cos2x 

y=ce−x+sin2x+3cos2x 

y=ce−x+sin2x−2cos2x 

Solution 

𝑑𝑦

𝑑𝑥
+ 𝑦 = 5𝑠𝑖𝑛2𝑥 

𝑦 = 𝑢𝑣  ;   𝑦′ = 𝑢′𝑣 + 𝑢𝑣′ 

 

𝑢𝑣 + 𝑢′𝑣 + 𝑢𝑣′ = 5𝑠𝑖𝑛2𝑥 



 

 

 

𝑢′𝑣 + 𝑢(𝑣 + 𝑣′) = 5𝑠𝑖𝑛2𝑥 

{
𝑣 + 𝑣′ = 0

𝑢′𝑣 = 5𝑠𝑖𝑛2𝑥
   

𝑣 + 𝑣′ = 0 ⇒   
𝑑𝑣

𝑑𝑥
= −𝑣       ⇒         ∫

𝑑𝑣

𝑣
= −𝑥         ⇒           ln 𝑣 = −𝑥       ⇒         𝑣 = 𝑒−𝑥 

 

𝑑𝑢

𝑑𝑥
𝑒−𝑥 = 5𝑠𝑖𝑛2𝑥 

 

𝑢 = ∫ 5𝑒𝑥 sin(2𝑥) 𝑑𝑥 = 𝑒𝑥(𝑠𝑖𝑛2𝑥 − 2𝑐𝑜𝑠2𝑥) + 𝑐 

 

𝑦 = 𝑢𝑣 = 𝑒−𝑥(𝑒𝑥(𝑠𝑖𝑛2𝑥 − 2𝑐𝑜𝑠2𝑥) + 𝑐) 

 

Answer:   𝑦 = 𝑐𝑒−𝑥 + 𝑠𝑖𝑛2𝑥 − 2𝑐𝑜𝑠2𝑥. 

Question 

10.    Given the differential equation    
𝑑𝑦

𝑑𝑥
+

1

𝑥
𝑦 = 3𝑐𝑜𝑠2𝑥   ,   𝑥 > 0 

         the solution is 

y=cx+3cos2x4x+3sin22 

y=cx+3cos2x4x 

y=cx+3sin22 

y=c2x+3cosx4x+3sin62 

 

Solution 

𝑑𝑦

𝑑𝑥
+

1

𝑥
𝑦 = 3𝑐𝑜𝑠2𝑥   ,   𝑥 > 0 

𝑦 = 𝑢𝑣  ;   𝑦′ = 𝑢′𝑣 + 𝑢𝑣′ 

 

1

𝑥
𝑢𝑣 + 𝑢′𝑣 + 𝑢𝑣′ = 3𝑐𝑜𝑠2𝑥 

 

𝑢′𝑣 + 𝑢 (
1

𝑥
𝑣 + 𝑣′) = 3𝑐𝑜𝑠2𝑥 

 

{
1

𝑥
𝑣 + 𝑣′ = 0

𝑢′𝑣 = 3𝑐𝑜𝑠2𝑥

 

 



 

 

𝑑𝑣

𝑑𝑥
= −

𝑣

𝑥
        ⇒           ∫

𝑑𝑣

𝑣
= − ∫

𝑑𝑥

𝑥
           ⇒          ln 𝑣 = − ln 𝑥         ⇒            𝑣 =

1

𝑥
 

 

𝑑𝑢

𝑑𝑥
∙

1

𝑥
= 3𝑐𝑜𝑠2𝑥 

 

𝑢 = ∫ 3𝑥 cos(2𝑥) 𝑑𝑥 =
3

4
(2𝑥𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥) + 𝑐 

 

𝑦 = 𝑢𝑣 =
1

𝑥
(

3

4
(2𝑥𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥) + 𝑐) 

 

Answer:    𝑦 =
𝑐

𝑥
+

3

2
𝑠𝑖𝑛2𝑥 +

3𝑐𝑜𝑠2𝑥

4𝑥
. 
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