
Answer on Question#39518 – Math – Other 

Solve the initial value problem: (d^2x/dt^2)-3(dx/dt)-10x=0, x(0)=1 and x'(0)=0. 

Solution: 
Rewrite our equation as  𝑥̈ −  3𝑥̇ − 10𝑥 = 0, where x=x(t) be function with the 

argument t. We have linear homogeneous differential equation of second order.  
The respective characteristic equation 𝑘2 − 3𝑘 − 10 = 0.  

Discriminant of this quadratic equation is 𝐷 = 9 − 4(−10) = 9 + 40 = 49, than  𝑘1 =
3+7

2
= 5, 𝑘2 =

3−7

2
= −2  are the roots of quadratic equation. 

By the method of Euler, we have the solution of differential equation 
𝑥(𝑡) = 𝑐1𝑒5𝑡 + 𝑐2𝑒−2𝑡, where 𝑐1 and 𝑐2 are the constants. 
Let find 𝑐1 and 𝑐2, and solve the initial value problem. 
Let  x(0)=1. Than  

1 = 𝑐1𝑒0 + 𝑐2𝑒0 = 𝑐1 + 𝑐2.                                                                     (1) 
Let x'(0)=0. Than 

𝑥̇(𝑡) = 5𝑐1𝑒5𝑡 − 2𝑐2𝑒−2𝑡, 
whence 0 = 𝟓𝒄𝟏𝒆0 − 𝟐𝒄𝟐𝒆0 and 

                    𝟓𝒄𝟏 = 𝟐𝒄𝟐.                                                                                            (2) 
Than, by (1) and (2) 

c1 =
2

15
, c2 =

1

3
 . 

 
 

Answer:  𝑥(𝑡) =
𝟐

𝟏𝟓
𝑒5𝑡 +

1

3
𝑒−2𝑡. 
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