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CIRCULAR MOTION

13.2 What keeps bodies moving in a circle?

Using skills, knowledge and understanding of how science works:

•  to identify which force(s) provide(s) the centripetal force in a given situation

•  to interpret data on bodies moving in circular paths.

Skills, knowledge and understanding of how science works set in the context of:

•  When a body moves in a circle it continuously accelerates towards the centre of the circle. This acceleration changes the direction of motion of the body, not its speed.

•  The resultant force causing this acceleration is called the centripetal force.

•  The direction of the centripetal force is always towards the centre of the circle.

•  The centripetal force needed to make a body perform circular motion increases as:

–  the mass of the body increases;

–  the speed of the body increases;

–  the radius of the circle decreases.

SATELLITE AND PLANETARY MOTION

13.3 What provides the centripetal force for

planets and satellites?

Using skills, knowledge and understanding of how science works:

•  to interpret data on planets and satellites moving in orbits that approximate to circular paths.

Skills, knowledge and understanding of how science works set in the context of:

•  The Earth, Sun, Moon and all other bodies attract each other with a force called gravity.

•  The bigger the masses of the bodies the bigger the force of gravity between them.

•  As the distance between two bodies increases the force of gravity between them decreases.

•  The orbit of any planet is an ellipse (slightly squashed circle), with the Sun at one focus.

•  Gravitational force provides the centripetal force that allows planets and satellites to maintain their circular orbits.

•  The further away an orbiting body is the longer it takes to make a complete orbit.

•  To stay in orbit at a particular distance, smaller bodies, including planets and satellites, must move at a particular speed around larger bodies.

•  Communications satellites are usually put into a geostationary orbit above the equator.

•  Monitoring satellites are usually put into a low polar orbit.

1. What is meant by ‘centripetal force’?

2. Name the centripetal force or forces in the following situations:

(a) the Moon orbiting the Earth
(b) a stone being whirled in a horizontal circle
(c) a car turning a corner

(d) a stone being whirled in a vertical circle

3. Why must a object moving along a circular path be experiencing a resultant force?
4. What effect does a centripetal force have on the motion of an object?

5. How does the centripetal force acting on an object change if the:

(a) the speed of the object increases
(b) the radius of the object’s circular path decreases

(c) the mass of the object increases
The table below shows some planetary data:

	Name
	Orbit radius (km)
	Orbit period (days)

	Earth
	150 million
	365

	Jupiter
	779 million
	4 333

	Mars
	228 million
	686

	Mercury
	57 million
	88

	Neptune
	4504 million
	60 190

	Saturn
	1429 million
	10 760

	Uranus
	2871 million
	30 685

	Venus
	108 million
	225


6. Which planet:

(a) has the shortest ‘year’

(b) is furthest from the Sun

(c) has an orbital period of about 12 years

(d) is about ⅓ rd the distance from the Sun as Uranus 

7. Explain how the above table supports the statement ‘the further away an orbiting body is the longer it takes to make a complete orbit’
8. The circumference of a circle is given by: 

C = 2πR. 

(a) Use data from the table to calculate the orbital speeds of Mercury and Venus.
(b) Which planet moves the quickest?

(c) Why are your calculations inaccurate?
9. What force causes a satellite to orbit the Earth?

10. Draw a diagram to explain what is meant by an elliptical orbit.
11. What is a satellite?

12. What are the properties of the orbit of a geostationary satellite?
13. Why are some satellites placed into polar orbits?

14. Name a satellite that has an orbital period of about 29 days. 
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