Physical Sciences Gr. 10 Long Questions

7.  ELECTROSTATICS
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1.   A plastic ruler is rubbed with a cloth. 

The ruler obtains a positive charge.
a)   What force is used to charge the ruler?
b)   By referring to atomic structure, explain                               

               how the ruler becomes charged.
c)   The ruler is now brought close to small 
      pieces of tissue paper.  The pieces of 
      tissue paper stick to the ruler. Explain why this happens.

2.   Complete the following sentences:


a)   When charged objects are brought close together, they

               experience an ________________________ force.


b)  This force ________________ (increases/ decreases) when 

               the objects are brought closer to each other.

c)   When particles with like charges are brought close together, 

               they ____________ each other. When charged particles with 

               unlike charges are brought close together, they ____________ 

               each other.


d)   If electrons are removed from an object, the object becomes 

                ________________ charged.

3.   A glass rod is charged positively. The rod is now brought near to a  charged ruler. The ruler is repelled by the rod. The ruler is now brought close to a charged balloon and the balloon is attracted to the ruler. What is the charge on the balloon?
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4.   Define the Law of Conservation of Charge.

5.   A negatively charged ruler is brought 

     close to a neutral sphere. 

a)   Explain what happens to the 

       electrons in the sphere.
b)   What is this phenomenon called?

c)   What happens to the electrons once the ruler is removed?
     The ruler now makes contact with the 

      neutral sphere.


d)   What happens to the electrons?

     
e)   The ruler is now removed. Now what happens to the electrons?

6.   Two oppositely charged spheres are brought 
      close to each other.


a)   Describe the movements of the spheres.


b)   Provide reasons for these movements. 

7.   An electroscope is a piece of equipment with a metal disk attached  to a rod, that has two pieces of gold foil hanging from its lower end.

a)   Name two ways in which the electroscope can be used.


b)   Explain why the gold leaf rises when a positively charge object is brought near the disk.

7.  SOLUTIONS

1.
a)   The force of friction


b)   When the ruler is rubbed, some of the electrons of the outer atoms are rubbed off onto the cloth. The ruler now has fewer electrons than protons, and is positively charged.


c)   The pieces of tissue paper are neutral, but are less positive than the ruler. The ruler therefore attracts the pieces of paper and they stick to the ruler.
2.
a)       electrostatic 


b)       increases


c)       repel;   attract


d)       positively

3.   Balloon is negatively charged.
4.  Charge can not be created, nor destroyed but can only be transferred from one object to another.

5.
a)   The electrons in the sphere are repelled to the far side of the sphere.

b)   Polarisation (or separation) of charge.


c)   The electrons return to their original positions.


d)   The electrons of the sphere are polarised. The sphere has a positive charge closest to the ruler. The excess electrons of the ruler are attracted to the sphere and flow into the sphere.

e)   The excess electrons remain in the sphere and spread evenly over the sphere, giving it a net negative charge.

6.
a)   The spheres move closer to each other. They touch and then they move away from each other.


b)   The spheres have unlike charges, therefore they attract one another. When they touch, the excess electrons flow from the negative sphere to the positive sphere, until their charges are equal. They then repel each other.

7.
a)   i)   The electroscope can be used to test if an object is charged.


     ii)    The electroscope can be used to determine if the charge on an object is positive or negative.


b)   Polarisation takes place:   the electrons in the disk are attracted to the positive object and move towards the disk. The electrons in the rod and gold leaf move upwards as well. That leaves the two pieces of gold leaf both positively charged and they repel each other.

8.   The drum is charged with static electricity. A bright light illuminates the paper and a lens focuses the image on the drum. Charge flows away where light hits the drum and remains on the black parts of the page. Black toner is then applied and sticks to the charged parts. Heat then fixes the toner to the paper.
9.   Charged particles concentrate on the tip of the rod. The air around it also becomes charged and provides a conducting path for the charged particles. This has a neutralising effect on the large charge in the clouds. However, when lightning does strike, the rod provides a path for the charge into the ground.
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8.   The photocopier uses electrostatics to produce photocopies. Briefly explain how the photocopier makes copies.





9.   Lightning rods are often installed to protect buildings from lightning strikes. Explain how the lightning rods work.
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