Physics 4A

12/03/08

Problem Solving Lab

Problems and Questions

1. David is using a sling to whirl a 325-gram rock in a horizontal circle at a constant speed. His plan is to release the sling to send the rock toward his nemesis Goliath. When the rock is released, it is initially traveling in the horizontal direction. The radius in which the rock is whirled is 0.70 m. David is standing on a cliff that is 22.0 m above ground. His target Goliath is 40.0 m from David. If the rock hits Goliath in the head, which 2.4 m above the ground, find

a. the elapsed time between the release of the rock and the impact of the rock on Goliath’s head. 

b. the initial velocity of the rock.

c. the resultant velocity (magnitude and direction) of the rock when it hits Goliath in the head.

d. the centripetal acceleration of the rock when it was whirled in the horizontal circle.

e. the tension in the sling. (per strap)

f. the work done on the rock by gravity between the time the it was released and the time it hit Goliath in the head. 

g. the work done by the centripetal force on the rock when it was whirled around in a horizontal circle.(use the definition of work)
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2. A 50-kg person stands on a 25-kg platform. He

pulls on the rope that is attached to the plat-form

via the frictionless pulley system shown 
here. If he pulls the platform up at a steady

rate, with how much force is he pulling on the

rope? Ignore friction and assume g = 10 m/s2.

1. 750 N

5. 75 N

2. 625 N 

6. 50 N

3. 500 N 

7. 25 N

4. 250 N 

8. impossible to

      
   determine

3. An airplane is flying in a horizontal circle at a speed of 480 km/h. If its wings are tilted                          40 degrees to the horizontal, what is the radius of the circle in which the plane is flying? Assume that the force required is provided by an aerodynamic lift that is perpendicular to the wing surface. Include a free body diagram for the system. (2.2km)
4. A 10 lb force at an angle  pulls a 10lb block. The coefficient of friction between the block and the surface is 0.2. For what angle is the acceleration of the block a maximum? 

5. A person travels from town A to town B. She travels at a speed v for half the total distance. Then she travels at a speed 0.5v for a quarter of the total distance. And finally Then she travels at a speed 1.5v for the final quarter of the total distance. In terms of v, what is her average speed during the entire trip?
6. Write expressions for the work done on m1 and m2 if m1 moves through a distance d. 
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7. Why are we told not to lift weights with our back? Assume a 90kg person is holding up a 20kg object using only the back muscles. Using the model of the back shown below calculate the magnitude and direction of the force Fv acting on the lumbar vertebra. This force is transmitted from the sacral bone at the base of the spine through the fluid-filled and somewhat flexible intervertebral disc. As you will see the discs are being compressed under very high forces
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8. A 1.0 kg block travels 5.0 m down an incline plane and the slides an additional 5.0 m along a smooth horizontal surface. The coefficient of kinetic friction between the block and the surfaces is 0.13. After traveling 5.0m on the level surface, the block collides elastically with a 2.0kg block that rests on a frictionless surface. Calculate the final velocity of the 1kg block after the collision.

9. The system below uses massless pulleys and rope. The coefficient of friction between the masses and horizontal surfaces is 0.25. Assume that the 1.00kg and 2.00 kg masses are sliding. Calculate the tension in the rope? Hint: how are the accelerations related?
A. 98.0N 

B.  24.5 N 

C. 12.9 N

D. 8.65N



10. A string is wound around a cylinder of radius R and released so that it falls vertically. Calculate the acceleration of the cylinder and the tension in the string (a=2/3g). 
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