
NAME: ……………………………………..

Circular motion and gravitation

You may find the following formulae useful:

centripetal acceleration = v2/r

gravitational intensity at the Earth’s surface = 10 m/s2
1.
What force holds the following in a circle:

(a)
a stone on a string

………………………………………………………………………………………

(b)
an electron orbiting an atom

………………………………………………………………………………………

(c)
the Moon orbiting the Earth

………………………………………………………………………………………

2.
How is it possible for stone to go in a circular orbit On the end of a string at a steady speed and yet still accelerate?

         ………………………………………………………………………………………

         ………………………………………………………………………………………

3.
Draw a diagram to show the forces acting on an astronaut in a space station in orbit round the Earth.

4.
(a) Why does the astronaut feel weightless in orbit?

………………………………………………………………………………………

………………………………………………………………………………………

(b)
why might stunt pilots black out if they try to make a very tight turn in a stunt plane?

………………………………………………………………………………………

………………………………………………………………………………………

………………………………………………………………………………………

5.
(a) What is the force on a 50kg girl on a ride at a fair that orbits a circle of radius 8m at 4m/s?

…………………………………………………………………………………………………..

(b)
what is the centripetal acceleration of a car that travels at 20m/s round a circle of radius 25m?

…………………………………………………………………………………………………..

(c)
what is the centripetal force on a 80kg astronaut in a centrifuge with a radius of 8m that rotates once every 2s?

…………………………………………………………………………………………………..

6.
How fast would the outer edge of a space station of radius 50m have to travel if artificial gravity the same as that at the Earth’s surface were to be produced at the rim?

…………………………………………………………………………………………………..

7.
What is the value of the gravitational intensity at a point four times the Earth’s radius above its surface?

…………………………………………………………………………………………………..

8.
What did Kepler’s second law say about the speed of a planet it its orbit around the Sun?

…………………………………………………………………………………………………..

9.
How does the gravitational force between two 1kg masses compare with the gravitational force between two 2kg masses?

…………………………………………………………………………………………………..

10.
Use Newton’s theory of gravitation to explain the following:

(a)
the discovery of Neptune

…………………………………………………………………………………………………..

(b)
the tides

…………………………………………………………………………………………………..

(c)
the path of comets around the Sun

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..

…………………………………………………………………………………………………..
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