Y12 Physics: Circular Motion: space travel


During a NASA space shuttle mission, the shuttle Endeavour travels around an orbit that is 200 km above the earth’s surface. The radius of the earth is 6400 km and the orbital speed of the shuttle is 28000 kmh-1.

[image: image1.wmf]P

Q

EARTH


Read the information above.

In the space below, write down T (for true) and F (for false)
Upon completion, discuss with a partner what you got and why. Find evidence in the text where it says that. Fill out the final column after discussion.

	
	Before
	After

	1. Endeavour is undergoing circular motion
	
	

	2. The radius of the circular orbit if half of 6400km
	
	

	3. The value of speed is the same as that of velocity
	
	

	4. It is not possible to calculate a value for the time for 1 revolution
	
	

	5. It is possible to calculate how far Endeavour has gone in one revolution
	
	

	6. Centripetal force is keeping Endeavour in orbit
	
	

	7. There is centripetal acceleration acting on Endeavour
	
	

	8. It is possible to calculate a value for centripetal acceleration
	
	

	9. The unit for acceleration is ms-2
	
	

	10. The unit for Force is kgms-2
	
	


Now complete the questions below
	2(a)
	Show that the orbital speed of the shuttle, to 2 significant figures, is 7800 ms-1.

	2(b)
	How long does it take for the shuttle to travel around the orbit once? Express your answer in minutes.

	2(c)
	The shuttle travels around the orbit in an anti-clockwise direction, as shown in the diagram. Using a vector diagram, calculate magnitude and direction of the change in velocity of the shuttle between positions P and Q.

	2(d)
	Calculate the magnitude of the acceleration of the shuttle while in orbit.

	2(e)
	Copy the diagram above and draw an arrow to indicate the direction of the acceleration of the shuttle at the position P.

	2(f)
	If the mass of the shuttle and its contents is 100,000 kg, what is the size of the unbalanced force acting on the shuttle while it is in orbit?

	2(g)
	What is the magnitude and direction of the gravitational force acting on the shuttle at this height?

	2(h)
	Explain why the centripetal force (vector) must be at right angles to the velocity (vector) if the shuttle’s speed is to remain constant.


