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                               Vibrating Springs- HW Problems 

 

1.    A mass of 1000g is attached to a spring which is stretched 25cm by 

a force of 9N.  At time 𝑡 = 0 the mass is moved stretching the spring 

2m to the right, and setting it in motion with an intial velocity of 6m/sec 

to the left.  Find the position of the mass at time 𝑡, 𝑥(𝑡).  Write 𝑥(𝑡) in 

the form 𝑥(𝑡) = 𝐶𝑐𝑜𝑠(𝜔𝑡 − 𝛼).  Find the amplitude and period of the 

motion. 

 

In problems 2-5 a mass is attached to a spring, with spring constant 𝑘, 

and a dashpot, with damping constant 𝑐.  The initial velocity of the 

mass is 𝑣0 and the initial position is 𝑥0.  Find the position function of 

the mass, 𝑥(𝑡), and identify if the motion is overdamped, critically 

damped, or underdamped.  If the motion is underdamped, write the 

position in the form 𝑥(𝑡) = 𝐶𝑒−𝜌𝑡(cos(𝜔𝑡 − 𝛼)).  Also find the 

undamped position function (ie where 𝑐 = 0), 𝑢(𝑡) = 𝐶𝑐𝑜𝑠(𝜔𝑡 − 𝛼). 

2.    𝑚 = 2,    𝑘 = 50,    𝑐 = 12,    𝑥0 = −1,    𝑣0 = −1 

3.    𝑚 = 2,    𝑘 = 6,       𝑐 = 8,       𝑥0 = 3,        𝑣0 = 2 

4.    𝑚 = 1,    𝑘 = 9,       𝑐 = 6,        𝑥0 = −2,    𝑣0 = −6 

5.    𝑚 = 1,    𝑘 = 50,     𝑐 = 10,      𝑥0 = 0,       𝑣0 = 10. 


