Physics I – Exam 2 – Spring 2007

Answer Key

Part A – 1: A,  2: A,  3: D,  4: C,


    5: C,  6: H,  7: F,  8: F,  9: H,  10: F


4 pts each.
Partial credit: 7: G,  8: G,  10: wrong but same as 8

2 pts partial

B 24 Points

The keys to this problem are Conservation of Mechanical Energy and the Work – Kinetic Energy Theorem.  The K graph is obtained by starting at 1 J and using K = –U, or equivalently K+U = constant = 3 J.  The force graph is obtained by knowing the change in K is equal to the area under the force curve, and also the slope of K curve is net force.

Looking For

K graph:

graph shape is a mirror image of U, not counting min and max.

minimum value = 1 J at beginning and end.

maximum value = 5 J.

F graph:

graph composed of line segments.

maximum value at x = 2 cm.

maximum value = 200 N.

F = 0 at x = 0 cm and from 4 to 5 cm.

anti-symmetric graph around x = 5 cm.
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Part C – 36 Points

Must show work to receive credit, particularly what principles / equations were used.

Do not deduct points for numerical errors except for the final answer.

C-1:
No
There is an external torque from gravity on the system, or can just say angular momentum starts at zero, ends at not zero, and so it is not conserved.

C-2:
Yes
Only the force of gravity does work on the system.  Gravity is a conservative force.

C-3:
Istick = 1/12 Mstick L2 = (1/12) (3.75) (4)2 = 5.0 kg m2.
Iball = Mball r2 = (5.0) (2)2 = 20.0 kg m2.
Isystem = Istick + Iball = 25.0 kg m2.


The stick is balanced and so the only force that counts is gravity on the ball.

C-4:
Torque and angular acceleration are into page (–Z) by r.h.r. or cross product.
 = r × F = (2) (Mball g) sin 90° = (2) (9.8) (5) = 98 N m.
 = I  →  =  / I = (98) / (25) = 3.92 rad/s.


C-5:
Torque is zero because r and F are in the same direction.
 = 0 because  = 0. (no units needed for 0)

C-6:
Ball goes down 2 m while stick center of mass stays at the same height.
U = Mball g h = (5) (9.8) (–2) = –98 J.


C-7:
 = –U = +98 J.


C-8:
Kfinal = 1/2 Isystem 2 = 98 → 2 = (2) (98) / 25 = 7.84 →  = 2.8 rad/s.
Lfinal = I  = (25) (2.8) = 70 kg m2/s.
direction is into the page (–Z) by r.h.r.
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