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Questions:

‘What happens to the brightness of the light bulbs as cach new bulb is added?

2. What happens to the circuit of three bulbs if one of the bulbs is removed?

3. How does the voltage across cach bulb compare with the voltage of the other bulbs?

4. What relationship do you see when comparing the voltage of the individual bulbs to thevoltage |
of the battery?

5. How does the current measured after each bulb compare to the current measured after other bulb)|

6. What happens to the amount of current cach bulb gets as more light bulbs arc added?
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MATH SKILLS I

® Electric Power

Sample Problem

An alarm clock uses 5.0 W of electric power. If the clock is plugged info a 120 V outlet,
what electric current i in the clock’s circuit?

1. Listthe given and unknown values.
voltage, V=120V
power, P=50W

Given:

Unknown.: current. I =7 A

2. Wite the equation for power. and rearrange it to put current by itself on the left side of
the equation.

P=v VI=P =2
v

3. Insert the known values into the equation, and solve.
50w
120V

I=42x107A

Your Turn to Think

1. The headlights of an automobile have two power ratings: 45 W for the low beam and
65 W for the high beam. How much is the current in the headlight filament of a
headlight bulb for both of these settings when 12 V is provided by the car battery?

. The heating coils of an electric stove are made of a high-resistance material so that the
electricity that passes through the coils causes them to become red hot within a minute.
‘The smaller coil draws 1250 W of power, while the larger coil draws 2100 W. The
voltage provided across each coil is 240 V. What is the current in each coil?

. An electric mixer draws 200.0 W of power. If the mixer is plugged into an outlet
across a voltage of 115 V. what current is in the mixer's circuit?
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Electricity

Exploring Electric Charges

PURPOSE: Use simulations to explore electrostatic interactions

In this online lab you will use simulations to check your knowledge regarding electrostatic interactions. 

Balloons and Static Electricity Simulation

Use the 1st link on my website. Once you get there, the image on the webpage should look like the one below.
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Once it has started, click “Reset All”. Make sure that only the “show all charges” and “wall” buttons are selected.

1) Look at the balloon. What can you say about its charge? (Hint: count both types of charges)

2) Click and drag the balloon and rub it against the sweater. What happens to the balloon?

3) How did the balloon get charged, with what type of charge?

4) Where did that charge come from?

5) What happened to the sweater? How did it get charged?

6) Bring the balloon in the middle, between the sweater and the wall. What happens to the balloon when you let it go? Explain.

7) What is the overall charge of the wall? (Hint: count both types of charges)

8) What do you think will happen when the balloon is brought close to the wall? Predict first.

9) Bring the balloon in contact with the wall. What happens to the charges in the wall?

10) Let go of the balloon. What happens? Explain.

11) Click the “Reset All” button. Select “show all charges”, and “Two balloons”. What can you tell about the overall charge of all the objects in your simulation window? 

12) Select “Show charge differences”. Rub each balloon against the sweater. What happens to each one of them?

13) Why are the two balloons stuck on the sweater?

14) Try to get one balloon off the sweater by using the other balloon. Can you do it? If yes, explain why this is possible.

Carpet Static Electricity Simulation

Use the 2nd link on my website. Once you get there, the image on the webpage should look like the one below.
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Calculate the power of a motor that draws a current of 2 A when connected to a 12 volt battery.

Your alarm clock is connected to a 120 volt circuit and draws 0.5 A of current.

Using the formula for power, calculate the amount of current through a

Calculate the power of the alarm clock in watts.

Convert the power to kilowas.

Calculate the number of kilowatt-hours of electricity used by the alarm clock if it is left on for one year.
Calculate the cost of using the alarm clock for one year if your town charges $0.15/kWh.

tt light bulb that is connected

10 120-volt circuit in your home.

The following questions refer to the diagram.

a. What is the total voltage of the circuit?

b. What is the current in the circuit?
c. What s the power of the light bulb?

A toaster s plugged into a 120-volt household circuit. It draws 5 amps of
current.

a
b.

What s the resistance of the toaster?
What s the power of the toaster in w:
What is the power in kilowatts?

A clothes dryer in a home has a power of 4,500 watts and runs on a special 220-volt household circuit.

a
b.

What is the current through the dryer?
What s the resistance of the dryer?

How many kilowatt-hours of electricity are used by the dryer if it is used for 4 hours in one week?

How much does it cost to run the dryer for one year if it is used for 4 hours each week at a cost of
$0.15/kWh?

. A circuit contains a 12-volt battery and two 3-ohm bulbs in series.

leulate the total resistance of the circuit.
leulate the current in the circuit,

Calculate the power of each bulb.

Calculate the power supplied by the battery.

. A circuit contains a 12-volt battery and two 3-ohm bulbs in parallel.

a
b.

What is the voltage across each branch?
Calculate the current in each branch.
Calculate the power of each bulb.
Calculate the total current in the circuit.

Calculate the power supplied by the battery.

SN

EBEV i8R0

w1saM |

1/13/2017




1) Predict what will happen to John if he rubs his foot against the carpet.

2) Rub John’s foot on the carpet by clicking and dragging his foot few times. What happens?

3) Predict what will happen if John touches the door knob.

4) Click and drag John’s hand such that it touched the doorknob. What happened?

5) What would you call what happened to John?

6) How is this different from the balloon and sweater or balloon and wall touching each other?
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MAKE IT LIGHT – Exploring Electrical Circuits
Investigating Series Circuits

Objectives:
Students will:
· Understand the difference between an open and closed circuit.

· Know the meaning of a series circuit.

· Be able to measure the electric potential and current in a series circuit using a multimeter.

· Understand the how the number of light bulbs in a series circuit affects the current and voltage each bulb receives.

Procedure:
1. Open the PhET simulation titled “Circuit Construction Kit III” and expand to full screen.

2. Take a few minutes to familiarize yourself with the simulation (here’s your chance to play!)

3. Click the clear button in the upper-right hand corner of the screen.

4. Construct a circuit with one cell and one bulb.

5. Right click on the cell and make sure the voltage is set at 9.0 V.

6. Right click on the bulb and make sure the resistance of the bulb is set to 10.0 V.

7. Using the voltmeter, measure the electric potential across the bulb and record the results in table 1 below (all numbers should be positive).

8. Using the ammeter, measure the current at the negative terminal of the cell and again after the bulb and record the results in table 2.

9. Repeat steps 6 to 8 with two bulbs in series and then with three bulbs in series (series means with one bulb after another in a single file line and back to the cell).

	Table 1
	Measured Electric Potentials (V)

	# of bulbs
	Across Bulb #1
	Across Bulb #2
	Across Bulb #3

	1
	
	---------------
	---------------

	2
	
	
	---------------

	3
	
	
	


	Table 2
	Measured Currents (A)

	# of bulbs
	After cell
	After bulb #1
	After bulb #2
	After bulb #3

	1
	
	
	---------------
	---------------

	2
	
	
	
	---------------

	3
	
	
	
	


Questions:
1. What happens to the brightness of the light bulbs as each new bulb is added?

2. What happens to the circuit with three bulbs if one of the bulbs is removed?

3. How does the voltage across each bulb compare with the voltage of the other bulbs?

4. What relationship do you notice when comparing the voltage of the individual bulbs to the voltage setting of the cell?

5. What happens to the amount of current each bulb gets as more light bulbs are added?

6. What do you think would happen to the voltage and current of each bulb in series if another 9.0 V battery was added to the series?

7. Add another 9.0 V battery to the series, how did it affect the circuit?

*This lesson was adapted from “Loads in Series” created by Donna Benoit, Emery Collegiate Institute, Toronto, ON
Investigating Parallel Circuits

Objectives:

Students will:
· Know the meaning of a parallel circuit.

· Be able to measure the electric potential and current in a parallel circuit using a multimeter.

· Understand the how the number of light bulbs in a parallel circuit affects the current and voltage each bulb receives

· Be able to give two advantages of parallel circuits over series circuits.

· Be able to explain one reason parallel circuits can be more dangerous than series circuits.

Procedure:
1. Construct a circuit with one cell and one bulb.

2. Right click on the cell and make sure the voltage is set at 9.0 V.

3. Right click on the bulb and make sure the resistance of the bulb is set to 10.0 V.

4. Using the voltmeter, measure the electric potential across the bulb and record the results in table 1 below (all numbers should be positive).

5. Using the ammeter, measure the current at the negative terminal of the cell and again after the bulb and record the results in table 2.

6. From the first light bulb attach a wire branching off from each of the two connections to a second light bulb.  This is a parallel circuit.  There is more than one path for the electrons to follow.

7. Measure the voltage and current in the appropriate places get data to fill in the tables below for two bulbs.

8. Add another branch off from the second bulb this time to a third light bulb.

9. Measure the voltage and current in the appropriate places to get data to fill in the tables below for three bulbs.

	Table 1
	Measured Electric Potentials (V)

	# of bulbs
	Across Bulb #1
	Across Bulb #2
	Across Bulb #3

	1
	
	---------------
	---------------

	2
	
	
	---------------

	3
	
	
	


	Table 2
	Measured Currents (A)

	# of bulbs
	After cell
	After bulb #1
	After bulb #2
	After bulb #3

	1
	
	
	---------------
	---------------

	2
	
	
	
	---------------

	3
	
	
	
	


Questions:
1. What happens to the brightness of the light bulbs as each new bulb is added?

2. What happens to the circuit of three bulbs if one of the bulbs is removed?

3. How does the voltage across each bulb compare with the voltage of the other bulbs?

4. What relationship do you see when comparing the voltage of the individual bulbs to the voltage setting of the battery?

5. How does the current measured after each bulb compare to the current measured after other bulbs?

6. What happens to the amount of current each bulb gets as more light bulbs are added?

7. What is the difference between a series a parallel circuit in terms of current delivered to each device in the circuit?

*This lesson was adapted from “Loads in Parallel” created by Donna Benoit, Emery Collegiate Institute, Toronto, ON
Calculating Electric Power
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Name:
Electrical Power

How do you calculate electrical power?

In this skill sheet you will review the relationship between electrical power and Ohm’s law. As you work through
the problems, you will practice calculating the power used by common appliances in your home.

During everyday life we hear the word watf mentioned in reference to things like light bulbs and electric bill

The watt s the unit that describes the rate at which energy is used by an electrical device. Energy is never created
or destroyed, so “used” means it is converted from electrical energy into another form such as light or heat. And
since energy is measured in joules, power is measured in joules per second. One joule per second is equal to one
watt

We can calculate the amount of electrical power by an appliance or other electrical component by multiplying the
voltage by the current.
Current x Voltage = Power, or P = IV

A kilowatt (kWh) is 1,000 watts or 1,000 joules of energy per second. On an electric bill you may have noticed
the term kilowatt-hour. A kilowatt-hour means that one kilowatt of power has been used for one hour. To
determine the kilowatt-hours of electricity used, multiply the number of kilowatts by the time in hours.

exampLE [§

You use a 1500 watt hair heater for 3 hours. How many kilowatt-hours of electricity did you use?

Given Solution
The power of the heater is 1500 ws
N 1 kilowatt
The heater was used for 3 hours. 1500 watts x ——" = 1.5 kilowatts
1000 watts
Looking for

The number of kilow 1.5 kilowatts x 3 hours kilowatt-hours

You used 4.5 kilowatt-hours of electric:

PRACTICE [ »—=—

1. Your oven has a power rating of 5000 watts.

How many kilowatts is this?

a
b, Ifthe oven is used for 2 hours to bake cookies, how many kilowatt-hours (kWh) are used?

c. If your town charges $0.15/kWh, what is the cost to use the oven to bake the cookies?

You use a 1200-watt hair dryer for 10 minutes each day.

How many minutes do you use the hair dryer in a month? (Assume there are 30 days in the month.)
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Calculating Electric Power Practice Questions: 

1.  Calculate the power rating of a home appliance that uses 8 amps of current when plugged into a 120-volt outlet. 

	Givens:

	Equation:
	Substitution:
	Answer with unit:


2. Calculate the power of a motor that draws a current of 2 A when connected to a 12 volt battery. 
	Givens:

	Equation:
	Substitution:
	Answer with unit:


3. How much current goes through a 75-watt light bulb that is connected to a 120-volt circuit?
	Givens:

	Equation:
	Substitution:
	Answer with unit:


4. A clothes dryer in a home has a power of 4,500 watts and a current of 20.5 A. What is the voltage through the dryer? 

	Givens:

	Equation:
	Substitution:
	Answer with unit:



5. Using the diagram above what is the power of the light bulb? 
	Givens:

	Equation:
	Substitution:
	Answer with unit:


6. Your alarm clock is connected to a 120 volt circuit and draws 0.5 A of current. 
a. Calculate the power of the alarm clock in watts. 
	Givens:

	Equation:
	Substitution:
	Answer with unit:


b. Convert the power to kilowatts. 
c. Calculate the number of kilowatt-hours of electricity used by the alarm clock if it is left on for one year. 
d. Calculate the cost of using the alarm clock for one year if your town charges $0.15/kWh. 
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