Physics I – Exam 2 – Spring 2005

Answer Key

Part A – 1: A,  2: C,  3: A,  4: D,  5: E,  6: F (2 pts for E),  7: C,  8: D.

4 points each, possible partial credit for 6.

B-1 20 Points

There is no external torque on the system., so angular momentum is conserved.

KE is not conserved.

Idisk initial = (Idisk + Iring) final
initial = (Idisk + Iring) final / Idisk = 30 rad/s

Looking For:

Trying to use conservation of angular momentum in some form.

 is constant for first 0.1 sec.

Correct initial value of  (30 rad/s).

Straight line going down from 0.1 to 0.2 sec .

 is constant from 0.2 to 0.3 sec.

Final value of  = .10 rad/s
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Part C

Must show work to receive credit.

C-1 24 points

The only forces are conservative, and so we can use conservation of energy, kinetic plus potential.

A. U = m g h = (10) (9.8) (0.5) = 49 J. K = 0.  E = U+K = 49 J.

B. Same as A; energy is conserved.

C. U = m g x = (10) (9.8) (0.02) = 1.96 J. → K = 49–U = 47.04 J.

½ m v2 = 47.04 J. → v = 3.07 m/s

D. Same as A; energy is conserved.

E. ½ k x2 = 49 J.  k = 245,000 N/m.

C-2 24 points

The velocity of each particle has only an X component, and so in taking 
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 only the Y component of r counts.  By right-hand rule, both angular momenta are into the page (–Z).
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