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Forced oscillations without resistance of system with two degrees of freedom
	Suppose, conservative system to which are applied the driving forces corresponding to two generalized forces and . Then the differential equations of motion of the system will be non-uniform.	
     
 
The solution of these equations is composed, as usual, from the general solution of the homogeneous equations (sustained oscillations with the natural frequencies k1 and k2) and forced oscillations corresponding to particular solutions of equations (1). 
	As has been said, it is always possible to pass from coordinates  to normal coordinates θ1 θ2, in which the differential equations are indepdendent. Let the driving forces  and . have the same frequency p and be limited to a single harmonic:	
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From these equations, it is evident that the system has two resonances when the driving frequency p coincides with one of the natural frequencies 


Example (dynamic damper)
    	Figure 1 shows a diagram of the machine of mass M on an elastic foundation of stiffness с1. To the machine is applied a periodic driving force which may occur, for example, from unbalanced machine motor, rotating with an angular velocity .  
	It is obvious that machine will perform forced oscillations, especially dangerous near resonance p → k. We will show that a dynamic vibration absorber (damper) can rid the machine of the forced oscillations. HSin(pt+
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	Dynamic damper is the second body of mass m, mounted by a spring of stiffness c2 on the machine (Fig.2).
	We choose the absolute coordinates z1  z2   as generalized coordinates, the beginning of which is selected in the equilibrium position. Calculating the work of potential forces while returning the system to its equilibrium position, we find a quadratic form of the potential energy 
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Sum of the coefficients at the first powers of  and  are zero for the equilibrium conditions that lead to the relations of static deformations.
We find the stiffness coefficients as coefficients at powers of the corresponding coordinates.  

Kinetic energy
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Therefrom

Substituting the forms (4), (6) in the Lagrange equations
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we obtain the differential equations of motion

 
Searching particular solution in the form of the right side

we substitute (10) into the equations (9), after a reduction of  we obtain an algebraic system for determining the amplitudes A and B of the forced oscillations. 


The determinant of the system (11) is

So we find the solution of the system (11)

It shows that if we provide a ratio of the mass m and stiffness c2 of damper spring:

then the amplitude A of the forced oscillations of the machine will become zero for all the values of the driving frequencies p, including the resonance,.
In this case:


Damper acts on the machine with the force . Taking into account (16) and (10) we find that this force:


balances the driving force Q. The driving force rocks the absorber, not machine.
	The choice of parameters of the damper is the result of a compromise between its mass m and amplitude B. Small mass m of the damper leads in accordance with (14) to a small stiffness  of damper spring and, according to (16), to a large amplitude B of its forced oscillations	
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