
 

 

Answer on Question #50739 – Math – Differential  Calculus | Equations 

Solve the initial value problem: d^2x /dt^2 + 2 dy/dx - 3x = 0, X(2pie) = 1, x^.(2pie) 

= 13 

Solution 

𝒙′′ + 𝟐𝒙′ − 𝟑𝒙 = 𝟎, 𝒙(𝟐𝝅) = 𝟏, 𝒙′(𝟐𝝅) = 𝟏𝟑. 

Characteristic equation is  𝒓𝟐 + 𝟐𝒓 − 𝟑 = 𝟎, 𝐡𝐞𝐧𝐜𝐞 𝐢𝐭𝐬 𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧𝐬 𝐚𝐫𝐞 

  𝒓 = −𝟑  𝒐𝒓  𝒓 = 𝟏. 

So,  𝒙(𝒕) = 𝒄𝟏𝒆
−𝟑𝒕 + 𝒄𝟐𝒆

𝒕, hence 𝒙′(𝒕) = −𝟑𝒄𝟏𝒆
−𝟑𝒕 + 𝒄𝟐𝒆

𝒕.  

From conditions 

𝒙(𝟐𝝅) = 𝟏, 𝒙′(𝟐𝝅) = 𝟏𝟑  

𝐨𝐛𝐭𝐚𝐢𝐧 𝐭𝐡𝐞 𝐟𝐨𝐥𝐥𝐨𝐰𝐢𝐧𝐠 𝐬𝐲𝐬𝐭𝐞𝐦 𝐨𝐟 𝐥𝐢𝐧𝐞𝐚𝐫 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧𝐬 𝐰𝐢𝐭𝐡 𝐫𝐞𝐬𝐩𝐞𝐜𝐭 𝐭𝐨 𝒄𝟏𝐚𝐧𝐝 𝒄𝟐,  

𝐰𝐡𝐢𝐜𝐡 𝐭𝐨 𝐛𝐞 𝐬𝐨𝐥𝐯𝐞𝐝 𝐛𝐲 𝐂𝐫𝐚𝐦𝐞𝐫′𝐬𝐦𝐞𝐭𝐡𝐨𝐝 ∶

→   {
𝒄𝟏𝒆

−𝟔𝝅 + 𝒄𝟐𝒆
𝟐𝝅 = 𝟏

−𝟑𝒄𝟏𝒆
−𝟔𝝅 + 𝒄𝟐𝒆

𝟐𝝅 = 𝟏𝟑
→  

{
 
 
 

 
 
 
𝒄𝟏 =

| 𝟏 𝒆𝟐𝝅

𝟏𝟑 𝒆𝟐𝝅
|

| 𝒆
−𝟔𝝅 𝒆𝟐𝝅

−𝟑𝒆−𝟔𝝅 𝒆𝟐𝝅
|

𝒄𝟐 =
| 𝒆

−𝟔𝝅 𝟏
−𝟑𝒆−𝟔𝝅 𝟏𝟑

|

| 𝒆
−𝟔𝝅 𝒆𝟐𝝅

−𝟑𝒆−𝟔𝝅 𝒆𝟐𝝅
|

 

→

{
 

 𝒄𝟏 =
−𝟏𝟐𝒆𝟐𝝅

𝟒𝒆−𝟒𝝅

𝒄𝟐 =
𝟏𝟔𝒆−𝟔𝝅

𝟒𝒆−𝟒𝝅

→ {
𝒄𝟏 = −𝟑𝒆

𝟔𝝅

𝒄𝟐 = 𝟒𝒆
−𝟐𝝅  

Thus,  𝒙(𝒕) = −𝟑𝒆𝟔𝝅−𝟑𝒕 + 𝟒𝒆𝒕−𝟐𝝅  is the solution to the initial value problem. 
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