
A 1 kg mass sits on a spring with k=1000N/m. If we add 
another 1kg mass on top, the amount by which the 
equilibrium position changes is about:

A)1cm
B) 2cm
C) 10cm
D)1m
E) It can’t be determined without knowing the

unstretched length of the spring.
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a) Draw a free body diagram for the object of mass M 
showing the vertical forces.

b) Calculate the magnitude of the net upwards force 
on the object as a function of the height h of the 
piston.

Answer in terms of h, n, T, A, M, g, and P0
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c) Graph this upward force as a function of h, for 
positive values of h up to the height of the object.
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d) What is the equilibrium height of the piston?

e) What is the oscillation frequency in terms of h, A, 
M, g, and ρwater?
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The pictures show an object in simple harmonic 
motions at successive times. Kinetic energy of the 
system is largest at

A)B
B) D
C) either B or D 
D)either A or C
E) The kinetic energy is the same at all times
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During the motion from x=-L to x=0 
(the equilibrium position), what is the 
net work done on the green mass?

Hint: W = F Δx
How do you tell if work is positive or 
negative?

Click A if you have an answer.
Click B if you are stuck.
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A)0
B) k L2

C) ½ k L2

D)- k L2

E) - ½ k L2
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