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7.1 ELECTRIC CHARGE AND THE ELECTRICAL STRUCTURE OF MATTER 

Try This Activity: Charging Objects 
(Page 323) 
 
The smoke particles are attracted to the charged object due to induction. 
 

PRACTICE  
(Pages 324–325) 

Understanding Concepts 
1.  If the base layer is positive it attracts the negatively charged beads and the microcapsule will appear dark when viewed 

from the top. If the base layer is negative it repels the negatively charged beads that float to the top, making the 
microcapsule appear white when viewed from the top. 

2.  (a)  The charge is the same but opposite in sign. 
  (b)  You achieve this transfer of charge by friction. Both objects are neutral at the start, but walking involved some rubbing 

motion between the carpet and your feet. This resulted in an opposite charge on each object. 
  (c)  If the air is not dry then the water vapour and dissolved substances that ionize in the air can act as conductors and 

reduce the charge on your body. This makes it more difficult to build up and retain any excess charge.  
3.  (a)  Some of the excess electrons from the charged object pass into the electroscope and spread out over the surface of the 

conducting material. The two leaves become negatively charged and repel each other. 
  (b)  The further apart the leaves separate, the greater the charge on the object. 
  (c)  No, if the charged object comes close to the electroscope without touching it, the object will cause the electrons in the 

electroscope to redistribute either towards the leaves or away from them. In either case, the leaves will develop similar 
charges and repel. 

4.  Touching the metal casing neutralizes your body so that any excess charge does not damage the memory when you handle 
the chip. The memory is stored magnetically and the charge could change the magnetization on the disk and cause a loss 
of data. 

5.  Heat from pressure rollers is used to melt the toner and fix it to the paper. The paper sticks together because the toner 
particles are given a negative charge and the paper is given a positive charge. The interaction of these charges causes the 
papers to stick together. 

6.  The toner and the paper have to be replenished from time to time. 
7.  Selenium is a photoconductor. It acts as an insulator in the dark and as a conductor when exposed to light. When light is 

reflected from the copy through lenses and onto selenium, it loses its charge. Where the copy is dark no light is reflected 
and the selenium retains its charge. In these places it can attract negatively charged toner particles. 

Making Connections 
8.  Using warm water will tend to melt the toner particles causing them to stick more readily to your hands. Using cold water 

will help to remove the particles without additional melting. 
 

Section 7.1 Questions  
(Page 326) 

Understanding Concepts 
1.  (a)  The glass rod will develop a positive charge where it is rubbed and the plastic bag will have a negative charge. 

Electrons will move from the glass into the plastic and stay in that area. 
  (b)  The ebonite rod will develop a negative charge where it is rubbed and the fur will develop a positive charge. Electrons 

will move from the fur into the ebonite and stay in that area. 
  (c)  Both objects will end up with positive charges spread over the surface of the objects. Electrons will move from the 

neutral rod into the positively charged rod. 
  (d)  Both objects will end up with negative charges spread over the surface of the objects. Electrons will move from the 

negatively charged sphere into the neutral rod. 
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2.  Bring the negatively charged object close to the neutral grounded object. Remove the ground and then the charged object. 
The object will end up with a positive charge. In this process electrons in the neutral object are repelled by the negatively 
charged object and flow out of the object into the ground. 

3.  The charged object causes the electrons to shift in position inside the object, which causes the centre of negative charge to 
move closer to the positively charged object or further from the negatively charged object. The centre of positive charge 
does not move. This causes a charge separation within the object. The neutral object is attracted to the charged object 
because the centre of the opposite charge on the neutral object is closer than the centre of similar charge to the charging 
object. 

4.  (a)  Water vapour and ions within the air act as conductors causing the charged object to lose charge over time. 
  (b)  (i) More water vapour in the air means there are more charge carriers in the air to act as conductors and promote the 

loss of charge in the object. 
   (ii) X-ray radiation and other types of radiation are more likely to interact with a neutral gas at greater altitudes, 

changing the gas into a conductor which reduces the charge on the object. 
5.  (a)  Aluminum is a conductor. It is used in the selenium-coated drum to conduct charge away from the selenium that has 

been exposed to light. 
  (b)  Paper is an insulator. Positive charge is spread uniformly over its surface to attract the negatively charged toner 

particles away from the selenium. 

Applying Inquiry Skills 
6.  Diagrams and designs may vary but most will involve using charged conductors to attract the charged particles in the air 

ducts. Maintenance is required to clean these conductors from the particles stuck to the surface. 
7.  If we use the negatively charged electroscope first and the object is repelled then the object has a negative charge. If it is 

attracted to the electroscope it could be either neutral or positively charged. If this happened, we could further determine 
the charge by using the positively charged electroscope. If the object is attracted then the object is neutral, and if it is 
repelled then the object is positively charged. 

8.  (a)  The paper will be attracted to the charged objects to varying degrees. 
  (b)  The paper is an insulator and when the charged object is brought close, it causes an induced charge separation in the 

object, which is then attracted to the charged object. 
  (c)  The charged object can lose its charge over time and loses the ability to hold up the paper. 
  (d)  Charge from the sphere is transferred to the paper. The similarly charged objects now repel one another and jump apart. 

Making Connections 
9.  (a)  Instead of reflecting light from a copy, the copy is stored digitally and a laser is aimed at the selenium drum to release 

the toner in places on the copy where it is not needed. 
  (b)  The laser beam can be very thin, making the possible detail of the copy greater. 
10. (a) The clothes rub up against each other in the dryer and transfer charge in the process. The oppositely charged clothes 

then attract each other. 
  (b)  The fabric softener sheet is used to help transfer charge back and forth between the clothes after the charge develops to 

help reduce the buildup of charge on the clothes. 
11. (a) There is friction between the plane and the air as it moves through the air resulting in a buildup of charge on the plane.  
  (b)  There is water vapour and ions in the air that act as conductors to remove the charge from the plane. 
  (c)  Charge will concentrate on longer and thinner areas of a conductor. The charge that gathers on these strips is more 

likely to attract ions which will then reduce the charge on the plane. 
 
 
7.2 ELECTRIC FORCES: COULOMB’S LAW 

PRACTICE 
(Pages 330–331) 

Understanding Concepts 
1.  d = 10.0 cm 
  F1 = 3.0  10–6 N 


