JAF02   Unit 3    Motion II
Revision
1. Describe Galileo´s famous experiment
2. What are the collocations of ´hypothesis´?

Task 1   Finding main ideas
A good way to read any textbook is to bracket or highlight the topic sentence of each paragraph or sentence. Later, to review the material for a test, you only need to read the topic sentence for a summary of all the main points.

Reading
Highlight or put brackets around the topic sentence of every paragraph in the following passage. Note that the topic sentences are usually found toward the ends of the paragraphs because the information builds up to a conclusion.

Newton Explains Motion

Although many scientists studied motion, it was the great Sir Isaac Newton who formulated the theories of motion, verifying and extending the earlier work of Galileo and Copernicus. Newton studied horizontal and vertical motion.
	First Newton studied the quality of inertia, or the tendency of a body to resist change in its state of motion or direction. A tennis ball, for example, has little inertia; it is easy to get it to move, stop or change direction. A truck, on the other hand, has a great deal of inertia. Newton concluded that a body at rest will remain at rest and that a body in motion will remain in motion unless some outside force acts on it. The principle is called the law of inertia, or Newton´s first law of motion.
	But Newton´s curiosity was not satisfied. He wondered what causes a change in motion. Why does a body at rest begin to move or a body in motion change its direction? He determined that if a body is at rest, no force is acting on it; however, when a force acts on a body, the force will speed up, slow down, or change the direction of that body.
	Moreover, Newton discovered that there is a relationship between force and acceleration. If you push a swing gently, it will move slowly. If you push it harder, it will go faster. Newton noted that if you discount the friction involved, the amount of force is directly related to the amount of acceleration.
	The acceleration is also related to the mass of the object. Mass, which is the quantity of matter in a body, also determines the amount of inertia an object has. A truck has a great deal of mass, a bicycle has much less. If you use an equal amount of force to push a bicycle or a truck, the bicycle will go much faster than the truck. The larger the mass, the less the acceleration. In fact, the acceleration of a body is inversely proportional to its mass. Newton´s second law of motion states that the acceleration of a body is directly related to the force acting on it and inversely proportional to its mass. The direction of the acceleration is in the direction of the applied force.
	Finally, Newton explored the question of the source of force. He observed that the force acting on a body comes from another body. But this idea by itself was not consistent with his view of a balanced and symmetrical universe. He therefore concluded that whenever there is a force pushing in one direction, there is another force pushing back. This concept may be difficult to imagine, but try pulling on a rubber band and you will feel it pulling back on you. Also notice what happens to your finger when you press it against a table. Objects can exert a force because all materials are elastic to some extent, although the elasticity of walls and tables may be slight. When you push off against the wall of a swimming pool, for example, you start to move away from the wall. The wall is exerting a force on you that causes you to move in the opposite direction. And if you think the floor does not push back against your feet, why do your shoes wear out, and why do your feet hurt after you have been on them for a long time? Why do automobile tires wear out? Thus Newton stated his third law: whenever one object exerts a force on a second object, the second object exerts an equal and opposite force on the first.
	The movement of a rocket is also based on this law. The rocket expels gases, which then exert an equal and opposite force propelling the rocket forward. In space, a vehicle can alter its speed or direction by expelling rockets in the opposite direction.
	Newton´s laws are applicable everywhere in the universe and synthesise both vertical and horizontal motion. The concept that the universe functions according to logical, orderly natural laws influenced not only the scientific world but also the social, political, and philosophical thinking of the Western world for two hundred years.

Understanding the reading
Indicate whether each of the following sentences is true or false according to the information in the passage above.
1. Although many scientists studied motion, Newton was the first.
2. Galileo´s ideas were based on Newton´s work.
3. Newton´s third law is the law of inertia.
4. Acceleration is proportional to mass.
5. Pushing off against the side of a swimming pool is an example of Newton´s second law.
6. A rocket functions on the principle of action and reaction.
7. Newton´s ideas influenced world thinking in fields other than science.

Task 2 Examples of forces
Put the sentences in the correct order.
THE JET ENGINE
a) The blades compress the air. 
b) The burning gases expand and blast out through the nozzle, at the back of the engine.
c) [bookmark: _GoBack]A compressor raises the pressure of the air. The compressor is made up of fans with many blades attached to a shaft. 
d) The compressed air is then sprayed with fuel and an electric spark lights the mixture. 
e) As the jets of gas shoot backward, the engine and the aircraft are thrust forward.
f) The engine sucks air in at the front with a fan. 
(The description adapted from:http://inventors.about.com/library/inventors/blhowajetengineworks.htm)

Now describe the forces acting in paddling a boat.



Task 3 Listening – Newton´s Explanation of Gravity
(http://dsc.discovery.com/tv-shows/other-shows/videos/assignment-discovery-shorts-newtons-laws-of-motion.htm)

Watch the video and answer the questions
1. What was Newton´s major contribution to science?
2. Why does the moon stay in its orbit?
Watch again and complete the summarising sentences
1. Gravity is one of the …………………… forces in the universe.
2. Newton understood that gravity ……………….. various phenomena.
3. An object changes its motion when a force is ………………. to it.
4. Newton ………………. the explanation that eluded Galileo.
5. Newton´s law of gravity ……………… that the gravitational force between two objects is proportional to the quantity of their masses and …………… proportional to the square of the distance between them.
6. Newton …………… the tool known as calculus.
7. Newton´s followers were able to …………… the motion of the planets and …………..  new problems.
8. Newtonian physics ……………..many mysteries of the universe.
9. Later, Albert Einstein introduced theories that ……………. the limits of scientific thought.

Task 4 Vocabulary
 Circle the letter of the answer that best matches the meaning of the italicized word as it is used in each of these sentences.
1. Gravity keeps the moon in its orbit around the earth.
a) path      b) position
2. Scientists are still speculating about the origin of the universe.
a) thinking    b) experimenting
3. Objects fall downward because of the earth´s gravity. 
a) pull             b) movement
4. The professor  always began the lectures precisely at noon.
a) approximately             b) exactly
5. Your weight varies from day to day.
a) changes                      b) increases
6. Astronauts experience weightlessness when travelling in space.
a) heaviness                       b) no weight
7. The tide washed the sea shells from the beach.
a) ocean current                     b) sand
8. We see the moon in different phases, such as the quarter-moon and half-moon.
a) places                              b) stages
(Task 1 and 4 adapted from Zimmerman F. English For Science. Prentice Hall Regents, 1989.)
