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More SHM Problems

1. A spring is mounted horizontally. By attaching a spring balance to the free end and pulling sideways, it is determined that a force of 4 N causes a displacement of 0.02 m.  A 2-kg body is attached to the free end and it is pulled aside a distance of 0.040 m and released from rest.

a. Find the force constant of the spring.

b. Find the period of vibration.

c. Calculate the maximum velocity attained by the vibrating body.

d. Calculate the maximum acceleration.

e. Calculate the velocity and acceleration when the body is halfway between the amplitude and the equilibrium position of the spring. 

2. A 2.0-kg block is executing simple harmonic motion in a horizontal plane.  It has an amplitude of 0.10 m.  At a point 0.06 m away from equilibrium, the velocity is 0.24 m/s.

a. What is the period? 
b. What is the displacement when the velocity is 0.12 m/s?

c. If a small object placed on the oscillating block is just on the verge of slipping at the endpoint of the path, what is the coefficient of static friction between the object and the block?

3. A block whose mass is 0.4 kg is on a horizontal frictionless surface and is attached to a spring whose constant k = 1.28 N/m.  The block is pulled 0.08 m from equilibrium and given a velocity of +0.16 m/s.  Find the amplitude of the ensuing oscillations, the period of the motion, and the angular frequency.

4. A certain spring is found not to conform to Hooke’s law.  The force, in newtons, it exerts when stretched a distance ‘x’ in meters is found to have magnitude                      F  =  52.8 x +  38.4 x2         in the direction opposing the stretch.

a. Determine the total work required to stretch the spring from x = 0.50 m to x = 1.00 m.  

b. With one end of the spring fixed, a particle of mass 2.17 kg is attached to the other end of the spring when it is extended by an amount x =  1.00 m.  If the particle is then released from rest, calculate its speed at the instant the spring has returned to the configuration in which the extension is x = 0.50 m.

c. Is the force exerted by the spring conservative or non-conservative?

1. 200 N/m, 0.628 s, 0.400 m/s, 4.00 m/s2, 0.35 m/s, 2.00 m/s2 

2. 2.09 s, 0.092 m, 0.092   

3. 0.12 m, 3.51 s, 1.79 rad/s          

4. 31 J, 5.3 m/s, conservative


