APPB

February Examination

Answer the following problems, documenting your solution using nouns, verbs, and –ly words.

1. On the Atwood machine what would make the acceleration of one of the weights be 3.924 ft/sec/sec, with one mass of 3.7 slugs?
2. When was the FPS Science Fair? Describe one of the projects.

3. What other thing did Big Ben have to do with physics?

4. Now let’s move the Sojourner rover vehicle to Venus. Determine the Radius and Mass of Venus in Earth Units and then use data listed below to answer these questions.
Mass of Sojourner vehicle: 11.5 kg 

Wheel diameter: 0.13 m

Stored energy available: 5.2 x 105 J

Power required for driving under average conditions:  11 W 

Land speed: 7.7 x 103 m/s 

(a) Determine the acceleration due to gravity at the surface of Venus in terms of g, the acceleration due to gravity at the surface of Earth. 

(b) Calculate Sojourner‘s weight on the surface of Venus. 

(c) Assume that when leaving the Pathfinder spacecraft Sojourner rolls down a ramp inclined at 55.70° to the horizontal. The ramp must be lightweight but strong enough to support Sojourner. Calculate the minimum normal force that must be supplied by the ramp.

(d)What is the net force on Sojourner as it travels across the Venusian surface at constant velocity? Justify your answer. 

5. In the Asteroids game, measure one of the following: velocity, acceleration, force, work, impulse, momentum, power.
6. A person having a mass of 77 kg climbs at constant speed to the top of an 11 meter vertical rope in 23 seconds. What is the average power expended by the person to overcome gravity?
7. If your k value was 7.7 N/m where would you have placed the egg?

8. Calculate the force resulting from 277 000 000 people jumping 55 cm on World Jump DAY.
9. What’s the difference in using RE and the real distance for a person on top of the Sears Tower?

10. How is it that an object falls 16 feet in a second and not 32?

11. How high would you need to be to have your weight reduced by 7%.
	Time (sec)
	Distance (m)

	0
	0

	0.25
	-0.167

	0.5
	-0.668

	0.75
	-1.503

	1
	-2.671

	1.25
	-4.174 

	1.5
	-6.011

	1.75
	-8.181 

	2
	-10.686


13. Determine the angle of the road when this data was collected.

14. Verify that the height of the block at its highest point is l (1-cos()
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15. Given this data from the Elevator III, add in the plot of v vs. t and d vs. t.
[image: image2.emf]
16. Complete the table from the Chapter 5 lab and represent the data graphically.

	Velocity
	Acceleration
	Centripetal Force

	23.3
	
	

	
	112.7
	

	
	
	2.34


17. Using one of Kepler’s Laws, determine the Period of a planet (KLJ) in a solar system with another planet ERT, given the following data.

	Planet
	Period
	Radius

	ERT
	127 Earth months
	125, 000, 000 km

	KLJ
	?
	277, 000, 000 miles


18. Did Martin become physicists or a chemist? Why?
19. Determine the net force on the ring below.
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20. Give the KE and PE for a pendulum at points A, B, C, D, and E.
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