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To answer question 3, students must have covered the concepts in Chapter 5.

1.
Each of the illustrations below suggests a field of application of electrical engineering. Name the types of systems represented.



A
B
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A.


B.
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2.
Look at the two illustrations below.



A
B

a)
These objects clearly illustrate the two main areas of electrical engineering. What are these areas?

	

	


b)
Describe three differences in component design in these two areas.
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c)
Which device performs the electrical function of protection in illustration A?

	


d)
Which two materials are commonly used to manufacture the support for the components in illustration B?
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3.
In the lab, you have been given the 
following materials: a battery, three lamps,
two switches and a fuse.

a)
You must assemble a circuit containing 
the battery, one switch and the three 
lamps. The lamps are to be connected 
in parallel, and they must all turn on at 
the same time and give off the same 
intensity of light. The fuse must be 
installed so that the total current intensity 
does not exceed 2.4 A. Draw the diagram 
for this electrical circuit.

b)
What would happen if the current in the circuit in question a) were to exceed 2.4 A?

	

	


c)
With the same materials as in question a), 
how could you assemble a circuit to turn 
on one lamp, then two lamps and finally 
three lamps, all giving off the same 
intensity of light?


Draw another diagram for this new circuit 
and describe how it works.
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4.
The diagram opposite represents a “voltage 
doubler.” For example, it can be used to increase 
voltage from 10 V to 20 V.

a)
Identify elements A and B in this circuit 
assembly and explain their respective roles.

	

	

	

	

	

	


b)
Describe the movement of electrical charges as they enter and exit the doubler.
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5.
Every year, Andy has his students build a "soapbox" car. This year, Barry’s team has designed a braking system, but Andy has asked them to change it so that the rear lights come on as soon as the driver steps on the brake pedal. For the next class, each of the team members is supposed to think about this and find a way to build such a system.


Maude proposes the following approach at the team’s next meeting:


“We are going to cut an iron washer into two equal parts and glue two flat elastics across the halves to hold them together, with no more than 0.5 cm between them. We will find a metal nail 15 cm long and 0.6 cm in diameter and cover the end with melted plastic. Then, we will attach the nail to the brake pedal so that its end passes between the halves of the washer. We will solder a wire to one half of the washer and connect it to the terminal of a 6.0-V battery. We will solder another wire to the other half of the washer and connect it to the rear brake light system and to the other battery terminal. When we step on the brake pedal, the nail will move through the hole in the washer, stretching the elastics, and the lights will turn on.”


Maude brought the two diagrams below to help explain her approach.



Nail



Washer

a)
Match each of the following components of the assembly with its electrical function. Explain your answers.

A.
the plastic coating on the end of the nail

	

	

	



B.
the washer and the nail

	

	

	


C.
the wires

	

	

	


D.
the light bulbs

	

	

	


E.
the battery

	

	

	


b)
Which electrical function did Maude not plan for in her system? What would you suggest she add to perform this forgotten function?

	

	


c)
What type of current flows in Maude’s circuit? Explain your answer.
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6.
Answer the following questions on resistors.

a)
Write the value of each of the resistors below.


R1:
R2:



Red  Orange  Yellow  Gold
Yellow  Red  Orange  Gold

b)
If subjected to the same voltage, which of these two resistors will allow more current to pass through it? Explain your answer.
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7.
In a company that manufactures resistors, a technician samples one out of every 1 000 for quality control. Using an accurate ohmmeter, he measures the resistance of each sample, and if the resistance is acceptable, production continues. If any reading is outside the acceptable limits, the production manager must be notified immediately.

Suppose the technician obtains a reading of 210 750 ( on the ohmmeter for a resistor whose value should be 23 ( 104 ±5% (. What will he do? Explain your answer.
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8.
Look at the diagrams below.



A
B


What types of switches are represented in these diagrams? Explain your answers.
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9.
An increasing number of homes have solar lamps in their 
flower beds, throwing a gentle light on the plants and grounds 
at night. The lamps do not have to be plugged in. On close 
examination, it becomes clear that they are actually a sort 
of “battery charger.”


The diagram opposite shows the “charger” part of a lamp, 
which contains a nickel-cadmium battery.

a)
What are the circuit elements C1, C2 and C3 called? What do they do?

	

	

	


b)
When night falls, what does the element D1 do in this circuit?

	

	

	


c)
How is electrical energy transformed during the day?
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10.
Safety illustrations often appear in the electrical circuits of devices we consider harmless, such as televisions and cameras.

a)
Name the electronic component illustrated opposite.
	


b)
Why should we not touch the terminals of a capacitor? 
Explain your answer.

	

	

	

	

	




[

/4]



[

/54]
ANSWER KEY
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 Concept evaluations by chapter





CHAPTER 14





Systems for transporting electrical power


Communications systems





Answers will vary. Examples:


–	Electronic components are made from semiconductors (silicon), while electrical components are made from conductors (metals).


–	Electronic components are smaller in size than electrical components, which are relatively large.


–	Electronic components usually draw little current, forming low-intensity circuits, while electrical components are designed for more powerful circuits.


–	Electrical conduction can be more finely controlled in electronic components (so they can process information), while the control of electrical components (by switches and breakers) is much less sophisticated.








They are electricity and electronics.





The breaker protects the electrical circuits in a building.





It is usually made of plastic and copper.





If the current were to exceed 2.4 A, the filament of the fuse would melt, and the current would stop flowing.





EST








Close switch 1 (S1). Only lamp 1 turns on.


Open switch 1. Close switch 2. Only lamps 2 and 3 turn on.


Close switch 1. All three lamps turn on.





Elements A are diodes, and elements B are capacitors.


The diodes ensure that the current flows in only one direction. The capacitors accumulate electrical charges.





At the entrance to the doubler, the current is alternating current. The electrons move back and forth in a regular pattern. At the exit, the current is direct current. The electrons move continuously in the same direction.





The plastic insulates the nail from the washer because it prevents current from flowing between them.








The washer and the nail perform the function of control. They form the switch for the circuit, opening or closing it, depending on their position.





The wires are conductors; the current flows through them from one element to another.





The light bulbs transform energy, converting electrical energy into luminous energy.





The battery is the power supply; it provides the charge needed to produce electric current.





Maude has not planned for the protection of her system. She should add a fuse to protect the circuit.





Direct current, because Maude uses a battery as a power supply.





EST








23 × 104 ±5% (	42 × 103 ±5% (





Resistor R2 will allow more current to pass than resistor R1 because its value of 42 000 ( is smaller than that of R1, at 230 000 (. Given the same voltage, the greater the resistance, the more limited the current flow through the resistor; the lower the resistance, the greater the current flow.








EST








The technician will notify the production manager because the value of the sample resistor is lower than the minimum acceptable value for its tolerance.


Five percent of 230 000 ( equals 11 500 (. 


The minimum acceptable value is: 230 000 ( – 11 500 ( = 218 500 (.


The measured value of 210 750 ( is therefore lower than the acceptable value.





EST








Diagram A shows a double-pole, single-throw switch because it opens or closes two contacts when it is thrown in one direction.


Diagram B shows a single-pole, double-throw switch because it opens a contact while closing a circuit when it is thrown in one or the other of its two directions.





EST








Elements C1, C2 and C3 are photovoltaic cells, or solar cells. They transform solar energy into electrical energy to recharge the battery.





EST








Diode D1 prevents the battery from releasing its charge into the photovoltaic cells at night because the diode stops the current from flowing backward. Diodes allow current to flow in only one direction.





The electrical energy becomes chemical energy in the battery.





The part is a capacitor.





A capacitor can accumulate a very large high-voltage charge and store it for a considerable length of time, even after the device has been turned off. If we touch the terminals, we risk exposure to a very powerful current, which could be fatal.
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