Phys1061 – Physics of Sound and Music

class problems


Class problems for Physics Fundamentals
Problem Solving Strategy in Physics:

	1. Read and Comprehend the problem 
	Make a map for your trip. Learn about the area.

	2. Make a sketch / visualize what is happening 
	

	3. Extract the information from the text and assign it to your visualization 
	

	4. What is the question? What are we asked to find? 
	Find your destination on this map.

	5. Lay out a strategy, find some equations to use 
	Get a fitting vehicle (your equations).

	6. Put numbers into equations and solve 
	Hit the road and travel.

	7. Does your result make any sense in the context of the problem? 
	Check that you arrived where you wanted to go.


You notice, that there is no actual number crunching involved until step 6.

Do not skip two thirds of the way of the solution by immediately trying to connect any numbers from the text. The most important part toward understanding a problem is your sketch or visualization! You will notice that half of the enlightening already is taking place within this step 2.

1. The trip from Morris to the MSP Airport can be divided into three sections:

a. Morris to Sauk Centre: a distance of 55 miles at 55 miles per hour.

b. Sauk Centre to 494: 90 miles at 75 miles per hour

c. 494 to the airport: 30 miles at 50 miles per hour


Determine the average speed for the trip.

2. A truck starts at a red light from rest and has a speed of 30 miles per hour after 24 seconds. 

a. Calculate its average acceleration. 

b. The truck slows down again in a time of 35 s. What is his average acceleration now?
3. In the castle of Augustusburg close to Chemnitz, Saxony (Germany), you can visit the cistern that provided fresh water to the inhabitants of the castle. After marveling at the ox-driven pumping mechanism, you can take a look into the shaft of the cistern, which is covered with safety gratings. The tour guide will take a pitcher and pour some water into the well. After seven seconds, you will hear the splash of the water onto the water surface. How deep is the well, if we neglect air resistance, and assume that the sound reaches your ear instantly? (This problem is sketched in the PPt presentation on vertical throw)
4. Solve the previous problem, if we include the time for the sound to travel from the bottom of the well back to your ear. Take the speed of sound as 340 m/s. (This one is mathematically interesting)
5. Two groups of people enter in a game of Tug-Of-War. The first group consists of nine persons, who can pull at an average force of 205 N each. The second group has 11 members, who each can pull at 170 N. The rope has a mass of 10 kg. Which group will win? What is the initial acceleration of the rope?

6. A water skier is being pulled by a boat at a constant speed of 13.5 m/s. The tension in the cable pulling the skier is 165 N. How large is the retarding force exerted on the skier by the water and the air?

7. How much mass of air is in this class room? How many buckets of water does this mass correspond to, if we assume that one bucket can take 10 Liters of water?
