General Relativity Part II: Gravity is Curved Space

Name __________

1) You walk 10 km south, 10 km west and then 10 km north and you are back where you started. What colour is the bear?

a) brown


b) black

c) white

2) 
Suppose that there is a light at the North Pole. The light radiates in all directions and follows the straightest lines in this space. What will an ant at the South Pole notice?

a) nothing


b) a bright spot
c) a bright ring

3) Try to get a planet to orbit for more than a dozen times on the fabric. How do you do this? 

4) How would an ant explain this orbital motion?

5) The planet with the greatest precession will be

a) Jupiter, it is biggest



b) Mercury, it is smallest

c) Mercury, it is closest to the sun

d) Neptune, it is farthest

6) Gravity should cause the expansion of the universe to


a) slow down 

b) speed up 

c) remain constant. 
7) 
As a star’s life ends, it collapses and gets much denser. What would you see if you got close to dense star whose escape velocity was almost c?

a) Light rising and falling

b) Faint radio waves

c) Faint gamma rays

8) 
What happens if the escape velocity on a star is greater than c?

a) only gamma rays escape

b) only radio waves escape

c) nothing escapes 


d) nothing escapes so it can’t be detected

9) The angles in a triangle on a balloon add up to more than 180(. There are other ‘rules’ of geometry that you could use to demonstrate to your fellow ants that you are living on a curved space. Come up with and describe two more differences. 

10) What evidence is there that our space is curved?

11) Why was Einstein’s first calculation of the deflection of starlight wrong?  

12) What is the evidence for Dark Energy?

13) A black hole is so dense, that light can’t escape. How can they be detected?

14) What is a stellar black hole? What the strongest candidate for a stellar black hole? What is the evidence?

15) What is a supermassive black hole? What is the strongest example of a supermassive black hole? 

16) A star is orbiting what appears to be nothing. Use the equations for circular motion and Newton’s Law of gravity to calculate the mass of this central body if the star is 2 x 1013 m away and moving at 5 million m/s. Give your mass in number of solar masses. 

17) How could you use the fabric and ball to explain Taylor and Hulse’s results of the double neutron star measurements to a friend who isn’t taking physics?

