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3.7. Read the text.     The Force of Gravity. Weight.

  The most common force in our everyday experience is the force of gravity. We can notice it if we drop an object near the surface of the Earth. It acquires an acceleration. Moreover, it has been known since Galileo's experiments that, if we can neglect air resistance, all objects accelerate toward the Earth with the same acceleration. This acceleration has been measured to be approximately equal to 9.81 m/s2, and it is known as free-fall acceleration. At a given point in space this acceleration happens to be the same for all objects independent of their masses. How can it be explained?
The law governing the gravitational force of attraction between two parti​cles was formulated by Isaac Newton from his studies of planetary motion. Every particle in the universe attracts every other particle with a force that is directly proportional to the product of their masses and inversely proportional to the square of the distance between them:
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     Here тг and m, are the masses of the particles, r is the distance between them and G is the universal gravitational constant. Experiments have shown that
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Newton used his law of gravitation to explain the motion of planets around the Sun. He showed that it is the force of gravity that supplies the centripetal force which keeps satellites in orbit. This law of gravitation can be used to show why free-fall acceleration is independent of the mass of an object1.
So, the mass of an object doesn't influence the acceleration acquired by the object. Hence, all objects in free-fall have the same acceleration At the same time it explains the fact that gravitational acceleration g depends on altitude ( the distance from the surface of the Earth) and decreases with it, though rather gradually. Thus, at an altitude of 160 km g is still 95 % of its surface value. The gravitational acceleration also varies slightly with latitude because the Earth is not exactly spherical but flattened at the poles. Note, that the mass of a body is the same whether it is on the Earth, on the Moon, or somewhere in space. So mass is an intrinsic property of an object, whereas the weight is not, for it changes with altitude and latitude. On the Moon your weight will be 1/6 of your weight on the Earth, because gravitational acceleration on the Moon is 1/6 of that on the Earth2.
The force of gravity acting on an object of mass m on the surface of the Earth                                      

                                           
[image: image3.wmf]2

E

E

R

M

m

G

F

·

·

=



[image: image4.wmf]E

M


and  
[image: image5.wmf]E

R

 are the mass and radius of the Earth, respectively.

As this force is just the objects weight, we can write:
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       Canceling m, we  get   
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So one can see that gravitational acceleration is independent of the mass of an object.
3.8.  Give equivalents to the phrases:
    приобрести ускорение          

    пренебречь сопротивлением воздуха 

    ускорение свободного падения 

    удерживать спутник на орбите

         слегка изменяется

         масса является неотъемлемым свойством тела

         в результате изучения движения планет

         слегка сплющенный у полюсов

         ускоряется по направлению к Земле  

    3.9. Write sentences using the words: 

          object / influence / mass / do not / acceleration / in free fall / its

           acceleration / gravitational / latitude / with / varies slightly

           mass / body / Earth / the same / to be / Moon

           space / at a given point / acceleration / all objects / have

                     free-fall / the  same

           experience /all objects / force / gravity / Earth

           object / surface / near / Earth / surface / /we / if / drop / acquire 

                     acceleration / it

   3.10. Write the sentences in English:

    Эксперименты показывают, что ускорение силы тяжести на поверхности  Земли

одинаковое, если можно пренебречь  силой сопротивления воздуха.

    Все тела испытывают ускорение свободного падения по направлению к Земле

равное 9,8 м/с2.

     В данной точке пространства это ускорение одинаковое для всех тел независимо

от  их масс.

    Сила тяжести является центростремительной силой, которая удерживает искус-

ственный спутник на орбите.

     Ньютон использовал закон всемирного тяготения, чтобы объяснить движение

планет вокруг солнца.

      Искусственный спутник движется по орбите по инерции.

      Масса является неотъемлемым свойством газа.

      Вес тела не остается постоянным, поэтому он не является неотъемлемым

свойством тела.    

3.11. Answer the questions:

1. Under what conditions one notice that different objects have the same acceleration?

2. What is the direction of the free-fall acceleration?

3.  What does the free-fall acceleration depend on?

4. What did Newton use to explain the motion of planets around the sun?

5. Why does g depend on latitude?
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