	Physics 240
	Sample test for test 3



This is only an example of the types of problems which you should be familiar with in preparation for test 3. The problems on test 3 will not be the same as these problems.

(1) A pendulum clock can be approximated as a simple pendulum of length 1.00 m and keeps accurate time at a location where g=9.85 m/s2. In a location where g=9.68 m/s2, what must be the new length of the pendulum, such that the clock continues to keep accurate time (that is, its period remains the same)?
(2) A 1000 kg wrecking ball hangs from the end of a crane by a 50.0 m cable. If the crane operator quickly moves the end of the crane 5.00 m to the left, how many seconds pass before the wrecking ball passes below the end of the crane?

(3) What percentage of an iceberg is below seawater (
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(4) A solid sphere and a hollow sphere are rolled down an inclined plane, starting from rest, through a height h. Which one gets to the bottom first? 
[image: image2.wmf]2

2

solid

5

IMR

=

 and 
[image: image3.wmf]2

2

hollow

3

IMR

=

.

(5) A string has a total length of 5 m and a total mass of 0.01 kg. If the string has a tension of 10N applied to it, what is the speed of a transverse wave on this string?

(6) A mass (m=1 kg) is attached to a spring (k=50 N/m) and is stretched to an initial position x0=0.3 m and released from rest. Find 

(a) the frequency of oscillation

(b) the phase

(c) the amplitude

(d) the energy

(e) the position, 

(f) the velocity, 

(g) the acceleration

(7) A wire has a mass of 0.05 kg and a total length of 1.3 m. 0.3 m of the wire hangs over a pulley as shown and is attached to a 20 kg mass while the other end of the wire is attached to a grey block. Find the lowest 5 modes of oscillation in this system.
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(8) Katie is visiting a distant silo. With her new-found knowledge of standing waves and the like she immediately investigates modes of oscillation in that silo. Suppose the silo was 200 m tall, and a recent unfortunate tornado had torn the top right off of it so that it was exposed to the atmosphere on the upper end.  What modes of oscillation would you expect the silo to vibrate in? You may assume the speed of sound is 343 m/s.

(9) Suppose a star of radius R1 has a period of 20 days. The star suddenly collapses to a radius R2 which is smaller by a factor of 10000 without losing mass. What is the new period of the star? You may assume that the moment of inertia of the star is that of a solid sphere (
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). Also, compare the ratio of Kinetic energy before and after the collapse.

(10) Suppose a harmonic oscillator has a position given by 
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 where ( and ( are constants. Show (by use of the derivatives) how to find the velocity and acceleration of this oscillator.
(11) Suppose a harmonic traveling wave on a string has a disturbance amplitude given by 
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 where ( and k are constants. What is the transverse velocity and transverse acceleration of a point on the string located at x=0.
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