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Mechanical and Electrical Models

A mass weighing 16 pounds is attached to a 5-foot-long spring.   At equilibrium the spring 
measures 8.2 feet. If the mass is initially released from rest at a point 2 feet above the 
equilibrium position, find the displacements y(t) if it is further known that the surrounding 
medium offers a resistance numerically equal to the instantaneous velocity.

   m = 16/32 = 1/2          8.2 - 5 = 3.2  and  16 = k(3.2) by Hooke's Law, so k = 5. 
         Thus,  
                    y''  +  (2) y' + 10y = 0 ;   y(0) = -2,  y'(0) = 0
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Given a linearized and undriven pendulum with a mass of 2 kg, if c = 0 and L = 2 m, find the 
         angular displacement at time t = 3 s.  θ(0) = 1 and θ'(0) = 1

                    θ''  +  4.9 θ = 0 ;   θ(0) = 1,  θ'(0) = 0    
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Find the current at time t if R = 40 ohms, L = 1 henry,  C = 0.0016 farads 
               and E = 5cos10t.  The initial current is 0.  

                I'' + 40 I'  +  625 I  =  -50 sin 10 t



MTH  %&&                                               Ordinary Differential Equations

Mechanical and Electrical Models

Find the charge q(t) on the capacitor in an RLC-series circuit when L = 0.25 henry, 
             R = 10 ohms , C = 0.001 farad , E(t) = 0,  q(0) =  q0 coulombs, and i(0) = 0.

                     q''  + 40 q' + 4000 q = 0;   q(0) =  q0  ,  q'(0) = 0
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