Phy201 Second Midterm Exam                             Nov 14, 2006

Student Name: ________________________ 

Section 1. Multiple choices. Please circle the best answer (4 points each).
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Ans: E
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Section 2.  Solve problems.  Please show any work where relevant.
(1) An 8.0 g bullet moving at 950 m/s strikes a 610 g wooden block at rest on a frictionless surface. The bullet emerges, traveling in the same direction with its speed reduced to 452 m/s.
(a) (4 points) what is the resulting speed of the block? 
(b) (4 points) What is the speed of the bullet-block center of mass?
(c) (4 points) What is the magnitude of the average impulse on the bullet from the block?

(d) (4 points) What is the magnitude and direction of the average force on the bullet from the block if the bullet is in contact with the block for 0.1 ms?

(2) A worker drags a crate 10 m distance due east across a factory floor by pulling on a rope tied to the crate. The worker exerts a force of magnitude F = 550 N on the rope, which is inclined at angle [image: image13.png]


= 30° to the horizontal, and the floor exerts a horizontal friction force of magnitude f = 100 N that opposes the motion. The mass of the crate is 320 kg. 
	[image: image14.png]&

Y






(a) (4 points) Calculate the magnitude of the acceleration of the crate.

(b) (4 points) What is the coefficient of kinetic friction between the crate and the floor?

(c) (4 points) What is the net work on the crate? 

(d) (4 points) How much kinetic energy of the crate is changed?
(3) The drawing shows a 50kg skateboarder moving at 5.4 m/s along a horizontal section of a track that is slanted upward by 48° above the horizontal at its end, which is 0.40 m above the ground. When she leaves the track, she follows the characteristic path of projectile motion. The friction and air resistance can be ignored. 
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(a) (4 points) What is her initial kinetic energy along a horizontal section of a track?
(b)  (4 points) What is her speed when she reaches the end of the track?

(c) (4 points) What is her kinetic energy when she is at the maximum height?

(d) (4 points) Find the maximum height H to which she rises above the end of the track.
(e) How much is her potential energy changed when she reaches the highest point?

