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Dynamic electricity 
1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once.

	•
1 C/1 s

•
1 J/1 C

•
ammeter

•
ampere

•
charge(s)

•
consumption

•
coulomb(s)

•
directly proportional

•
electrical energy
	•
electrical power

•
energy transferred

•
given point

•
higher

•
intensity

•
joules

•
length

•
motion

•
omega
	•
orderly

•
positive

•
positive terminal

•
potential difference

•
powerful

•
R
•
real direction

•
resistance 
	•
resistors

•
time

•
time interval

•
V
•
volt

•
voltmeter

•
watt

•
work


a)
In dynamic electricity, electrical charges are in ________________________. 

b)
An electric current is the ________________________ flow of electrons (negative charges) from one atom to another. By convention, current direction is the path that ________________________ charges would take when flowing in an electrical circuit. However, we know that the ________________________ of the current corresponds to the flow of negative charges.
c)
________________________, symbolized by the letter I, refers to the number of ________________________ that flow past a ________________________ in an electrical circuit every second. Its unit of measurement is the ________________________ (A). 

d)
A current of one ________________________ is equal to the charge of one coulomb flowing through an electrical circuit every second, or 1 A  ________________________. 

e)
The current intensity in an electrical circuit can be determined using the following formula: 

      where  where I is the current ________________________ in amperes (A)

 
q is the charge in ________________________ (C)


∆t is the ________________________ in seconds (s)

f)
Current intensity is measured with an __________________, which is installed in the circuit.

g)
The potential difference, symbolized by the letter __________, is equal to the amount of energy transferred between two points in a electrical circuit. Its unit of measurement is the ________________________ (V). 

h)
A volt is equal to the energy of one joule per ________________________ of charge, or 

      1 V  ________________________. 
i)
The potential difference between two points in a circuit is determined using the following formula: 

V =
where
V is the ________________________ in volts (V) 




E is the ________________________ in joules (J)



Q is the ________________________ in coulombs (C)

j)
The potential difference is measured with a ________________________. It is installed on either side of the circuit element to be measured.

k)
Some elements in an electrical circuit, called ________________________, can change electrical energy into another form of energy. For example, the heating elements in a toaster, made of Nichrome, convert electrical energy into thermal energy. 

l)
The ________________________ the resistance, the more energy it takes for the current to flow through it. The following four factors affect the resistance of a substance to current flow: the nature of the substance, and the ________________________, diameter and temperature of the circuit element. 

m)
Resistance, symbolized by the letter ________________________, is measured in ohms, which are represented by the Greek letter ________________________ (Ω). An ohm is equal to the potential difference of one volt per ________________________, or 1 Ω  [image: image1.jpg]


.

n)
According to Ohm’s law, for a given resistance, the potential difference in an electrical circuit is ________________________ to the current intensity. Ohm’s law is expressed mathematically by the following formula:

V  RI  where  V is the ________________________ in volts (V)



R is the ________________________ in ohms (Ω)


I is the current ________________________ in amperes (A)

o)
The electrical power of a device indicates the amount of ________________________ it can do in a certain period of ________________________. The more ________________________ the device, the faster it works. The unit for measuring electrical power is the ________________________ (W). A device with an electrical power of one watt does ________________________ at a rate of one joule per second, or 
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p)
The equation for electrical power is the following: 

  Pe =
where
Pe is the ________________________ in watts (W)

 


W is the ________________________ in joules (J)



∆t is the ________________________ in seconds (s)

q)
The electrical power of a device can also be expressed in terms of the potential difference and the current ________________________. The mathematical relationship is the following:

Pe  VI
where
Pe is the ________________________ in watts (W)


V is the ________________________ in volts (V)


I is the current ________________________ in amperes (A)

In other terms, 1 W  1 V( 1 A.

r) 
The amount of electrical energy used by a device is found by multiplying its ________________________ by time, or 1 J  1 W ( 1 s. Electrical energy can therefore be measured in ________________________, but also in kilowatt hours. The relationship between these units of measurement is the following: 1 kWh  1 000 W ( 3 600 s  3 600 000 J. The kilowatt hour is the unit used to calculate ________________________ for electricity bills. 

s) 
The mathematical relationship between electrical power and electrical energy is expressed in the following equation:

E  Pe ∆t  where  E is the ________________________ used, in joules or in 


kilowatt hours (J or kWh)


Pe is the ________________________ in watts or kilowatts (W or kW)



∆t is the ________________________ in seconds or hours  (s or h)

2. 
Complete the following table.

	Term
	Symbol (letter)
	Unit of measurement
	Symbol for the unit of measurement

	Charge
	
	
	

	Intensity
	
	
	

	Potential difference
	
	
	

	Resistance
	
	
	

	Electrical power
	
	
	

	Time
	
	             or

	      or


	Electrical energy
	
	            or

	      or



3. 
Write an equivalent for each of the following units of measurement.

a)
1 Ω 
c)
1 kWh 
b)
1 V 
d) 
1 W 

or 
4. 
Each of the following statements contains two options. Underline the option that allows the optimal flow of electric current through a circuit.

a) 
a short wire or a very long wire

b) a steel wire or a copper wire

c) 
a large-diameter wire or a small-diameter wire

d) 
a cold temperature or a hot temperature

5. 
A charge of 35 C flows through a conductor in eight seconds. What is the current intensity in this conductor?

	


6. 
Given a current intensity of 6.8 A, calculate the total charge that flows through a conductor in 12 s.

	


7. 
What is the potential difference of a current of 8 A flowing through a resistance of 50 Ω?

	


8. 
Electrical energy can be measured in joules or in kilowatt hours. If 950 kWh of energy have been used, what is the consumption in joules? 

	


9. 
How much will it cost to use a 1200-W microwave oven for 10 minutes if one kilowatt hour costs $0.067?

	


10.
A hair dyer uses 0.6 kWh of electrical energy in 15 minutes. What is the electrical power of this dryer?


	



11.
What will happen in each of the following situations?

a) 
To maintain a constant resistance, you quadruple the current intensity. What will the effect be on the potential difference? 

	


b) 
If you divide the potential difference by three and maintain the same resistance, what will happen to the current intensity? 

	


c) 
You want to maintain the potential difference and increase the current intensity by a factor of five. What will you need to do to the resistance? 

	


12.
The data sheets of two devices contain the following information:

Device A 
Device B



120 V
220 V

15 A
5 A


Which is the more powerful of the two devices?

	


13.
What is the electrical power of an engine that uses 3000 J of energy per hour?

	


14.
A 1000-W microwave oven operates for four minutes. What amount of work has it done?
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