Unit C: Electromagnetic Energy



Chapter 1: Electric and Magnetic Fields
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Name: _____________________________________________


Date: ______________________________________________

Topic 1.1 – Field Lines

Page 312-327
Lightning
	Think back to the last time you saw a sky full of lightning.  Can you remember what the weather was like that day?  At first, this may seem like a ridiculous question, but it not coincidence that most thunderstorms occur late in the afternoon or evening of a very  hot, humid summer day……….. BUT WHY???



The Reason why….
· It takes INTENSE summer sun to make the air hot and rich with ________________________________
· Warm air floats up in cooler surrounding air
· As it rises, the water vapor starts to condense to form ______________________________
· The condensation releases _____________________ which causes the air to get even warmer and rise even higher
· This warm air collides with ____________________________ water droplets that are falling
· The water droplets that are falling hold on to their electrons a lot better than the rising water vapor 
· Lightning comes from the transfer of ____________________ from the falling water vapour to the raising water vapour  Cooler to Warmer transfer…. Cold “water” colliding with warm “water”
Why does lightning strike?
· [image: ]Clouds become negatively charged (many electrons)
· The surface of Earth is positive charged
· Opposite charges attract
· STRIKE!




Why is lightning so dangerous?
· The number of electrons that are transferred is HUGE!!!!
· Around _____________________________________!
· To make it easier to describe and study these effects, scientists use a special unit for charge called a ___________________________________ (names after Charles Coulomb)
	The Coulomb

Symbol:    C

1 C = 6.25 x 1018 electrons

What is it?  A unit for charge

Quantity of Charge:     q


Example:
	Object
	Number of electrons gained/lost
	Charge on object

	1
	6.25 x 1018 electrons gained
	q1 = -1.00 C

	2
	6.25 x 1018 electrons lost
	q2 = 1.00 C



Example Problems: (Page 314)
1. If you scuff your feet while walking across a carpet on a dry day, you can acquire a charge of -55µC.
a. Use the charge to determine if you gained or lost electrons.

b. Determine the charge on the carpet that you dragged your feet across.


c. Use the fact that 1.00C = 6.25 x 1018 electrons to determine the number of electrons transferred while you were dragging your feet.



Practice Problems: Page 314, #1-3












Voltage
· Electric potential difference – change in potential energy per unit or charge
	V = ΔEpChange in electric potential energy
Voltage or electric 
potential difference

     qUnits:

1 V = 

1 V = 1 J/C





Charge





· Often times examples will say “you have done so many J of work”.  
· Joules of work = ΔEp
Examples:
1. While scuffing your feet across the carpet, you do about 0.25 J of work to acquire -55µC of charge.  Determine your voltage.





2. An appliance in your kitchen is plugged into a socket that can provide the appliance with 120 V and up to 15 C of charge every second.  If the cord for this appliance became frayed and you grabbed it with wet hands, calculate the energy that could be transferred to you in 1 sec.







Practice Problems: Page 316, #4




Three Types of Fields Use pages 317-320 to help you describe these.
	[image: ]The Electric Field













	The Magnetic Field
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	The Gravitational Field
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Summary of Fields:
Electric Field:
· A property of the space around a charge that enables the charge to exert forces on other charges in this area
· When clouds are charged (such as before a lightning strike), they are surrounded by an electric field.  This is what causes a tingling sensation, metal objects to hum, etc. before a lightning strike
· A test body (like strings standing up, metal object humming) provide evidence that an electric field is present.
· Any charged object is surrounded by an electric field.
Magnetic Field:
· Property of the space around a magnet or electric current that allows the magnet or electric current to exert forces on magnets and electric currents
· Compasses work because of the Earth’s magnetic field
· Earth’s magnetic field is believed to originate from electric currents deep within the Earth
· Electric currents and magnets can also produce magnetic fields (this is why compasses tend to not work near anything containing magnets)
Gravitational Field:
· Property of the space around a mass that enables the mass to exert forces on other masses.
· Gravity pulls objects towards the center of the Earth
· Test bodies for gravitational fields are other objects with mass.
· [image: ]Earth exerts a gravitational force on all objects within its gravitational field (in fact, all objects with mass have gravitational fields, but only those with extremely large mass produce fields with observable effects.
Field Lines:
· Used to represent ____________________________________
· Point in the direction that a test mass would be forced if it were inside a gravitational field.



Describing Fields with Diagrams
Gravitational Fields:
· [image: ]All objects with mass have gravitational fieldsAny object at or near the surface is the test body

Always attractive, no repulsive field












Magnetic Fields:
· [image: ]Some things to remember about magnets









· Compasses are typically the test body for magnets
· [image: ]

· Field lines always leave the ____________________and enter the _________________________

· Magnets have both attractive and repulsive fields


Electric Fields:
· Direction of an electric field is determined by the direction a positive test mass could go.
· Both attractive and repulsive
[image: ]




Practice Problems: Page 326, #3-5 (omit 5c)

















Topic 1.2 – Equations for Fields

Pages 328-348

Gravitational Field Strength:
· The number of_________________________________________________a test body will experience at a given location from a source mass.
	Gravitational Field Strength Formula:


g = Gm
       r2
g = gravitational field strength (N/kg)
G = gravitational constant (6.67 x 10-11 Nm2/kg2)
m = mass of source (kg)
r = distance from center of source (m)



Examples:
1. Mercury has a mass of 3.30 x 1023kg and an average radius of 2.44 x 106m.  Calculate the gravitational field strength.






2. An 80.0kg astronaut is in orbit 3.20 x 104 km from Earth’s center.
a. Calculate the gravitational field strength at the location of the astronaut.  HINT: be careful with units and use the mass of the Earth as it is the source of the gravitational field.





b. Calculate the gravitational field strength if the astronaut was orbiting the moon with the same separation distance.  SAME HINTS – but, this time use the mass of the moon because it is the source.





Gravitational Force:
· The force exerted on a test body by a gravitational field: calculated by multiplying the mass of the test body by the gravitational strength.

	Gravitational Force

Fg = mg

Fg = gravitational force (N)
m = mass of a test body (kg)
g = gravitational field strength (N/kg)




Examples:
1. What is the gravitational force exerted on an 86.0kg student on the Earth’s surface?





2. What is the gravitational force (weight) exerted on a 22.0kg dog on the surface of Saturn (Saturn has a mass of 5.68 x 1026 kg and a radius of 6.03 x 107m)






	Be careful that you do NOT mix up gravitational field strength and gravitational force!!!!
- Pay attention to units!
- Gravitational field strength is measured in N/kg
- Gravitational force is measured in N





Putting it all together: Examples:
1. Earth’s radius has an average value of 6.37 x 106 m, while Earth’s mass has a value of 5.98 x 1024 kg.
a. Calculate the value of the gravitational field strength at Earth’s surface






b. A person with a heavy backpack has a mass of 100 kg and can be considered a test body for the gravitational field. Use the value from part (a) to predict the force of gravity Earth would exert on this person.














Assignment: Plotting the gravitational field strength of Venus 


You will be using page 332 in your text book plus the information on this page in order to complete this assignment.

Data Table
This table contains values for various distances from the centre of Venus, starting from a low orbit. The mass of Venus, 4.87 x 1024 kg, can be used to calculate the gravitational field strength.

Use the data table to calculate all the values for gravitational field strength.

	Trial
	Distance from Centre of Venus (x 106 m)
	Gravitational Field Strength (N/kg)

	1
	8.00
	


	2
	10.0
	


	3
	12.0
	


	4
	14.0
	


	5
	16.0
	


	6
	18.0
	


	7
	20.0
	


	8
	22.0
	


	9
	24.0
	







Analysis Questions 1-6 on page 332










Practice Problems: Page 334, #12-15

















Electric Field Strength
· The number of newtons per coulomb that a test body will experience at a given location from a source charge.
	Electric Field Strength

|E| = kq
           r2

E = electric field strength (N/C)
K = Coulomb Constant (8.99 x 109 Nm2/C2)
q = charge on source (C) 
r = distance from center (m)



Examples:
1. What is the electric field strength at a position that is 2.2 x 10-2 m from the center of a negative charge of 1.70 x 10-6 C?



2. If you pull on an acrylic sweater and it acquires a charge of +150µC, what is the electric field strength at a position, near your hand, which is 65 cm (an arm’s length) away from the sweater?


a. What is the direction of the field?

b. What is your charge having just pulled off the sweater?
Electric Force:
· The force exerted on a charged test body by an electric field: calculated by multiplying the electric field strength by the charge on the test body.
	Electric Force:


Fe = |E|q

Fe = electric force (N)
E = Electric field strength (N/C)
q = charge on test body (C)



Examples:
1. Determine the force on an electro (-1.6 x 10-19 C) in the 4.57 x 104 N/C field in a television picture tube.





2. A sphere with a charge of -2.10 x 10-6 C experiences an electrostatic force of repulsion of 5.60 x 10-2 N when it is placed in the electric field produced by a source charge.  Determine the magnitude of the electric field the source charge produces on the sphere.





3. One of the charges spheres being developed to protect a base on the Moon has a charge of +0.0200 C.
a. Determine the strength of the electric field 20.0 m from the center of this sphere.




b. The center of one sphere is about 20.0m from the next.  Consider a second sphere that is also charged at +0.0200 C to be a test body for the first sphere.  Calculate the force the electric field of the first sphere will exert on the second sphere.





4. A balloon is given a charge of -4.5 nC.
a. Determine the electric field strength 30 cm from the center of the balloon.




b. Sketch a diagram of the electric field lines around the balloon






	DO NOT MIX UP ELECTRIC FIELD STRENGTH AND ELECTRIC FORCE!

PAY ATTENTION TO UNITS

· Electric field strength is from the source charge and is measured in N/C!
· 
· Electric Force is exerted on the test charge and is measured in N!



Practice Problems: Page 338, #16












[image: ]Magnetic Fields
· Magnetic fields can be generated by ________________________________
· ________________________________ generate magnetic fields





[image: ]
· Electrons are in constant ________________________.  
· This means that all electrons generate a small amount of electric current….. BUT, not all materials have magnetic properties


[image: ]


· In order for a permanent magnet to be created, all the _____________________________
· If they are not aligned, the magnetic fields created simply cancel each other out.

[image: ]

· ___________________________________ are created when certain metals have an electric current surrounding them, allowing for temporary alignment of the electrons.
· The electricity induces a magnetic field.





Earth’s Magnetic Field
· Results from the moving charged deep within Earth’s core (remember, the outer core of Earth has many molten materials!)
· NOTE: compasses always point toward the south pole of a magnet…. So the magnetic south pole is in the northern hemisphere…. What we call the North Pole is the geographic North Pole.
[image: ][image: ]

· Earth is exposed to sources of radiation as we travel through space, primarily _____________________________ and ___________________________________
TWO SHIELDS PROTECT US:
1. ________________________________________________
· [image: ]Most solar wind particles are deflected and about 1/3 of cosmic rays










2. _____________________________________
· When solar wind particles do enter through the magnetic field, they collide with the particles in the atmosphere (we see this collision as the _______________________________)
· When solar wind is unusually strong, they create ______________________________________ in the upper atmosphere
· These currents create their own magnetic fields, messing with __________________________ and ________________________________ on Earth.
· The atmosphere absorbs most of the radiation from the cosmic rays that enter through the magnetic field.





Topic 1.2 – Field Equations Wrap up

1) a. Calculate the gravitational field strength on the surface of each of the following objects:
i. Mars has a mass of 6.42 x 10 23kg and an average radius of 3.4 x 103km.




ii. Io, one of Jupiter’s moons, has a mass of 8.94 x 1022kg and an average radium of 1.82 x 103km.





b. Sketch diagrams of the gravitational field lines surrounding Mars and Io. Keep in mind – the stronger gravitational field is represented by having field lines closer together. 





c. Determine the force of gravity on a 100kg astronaut on the surfaces of Mars and Io.






d. Explain why the gravitational field strengths on Mars and Io are not the same.





2) a.  Calculate the gravitational field strength on the surface of each of the objects.
i. A student’s hair stands on end when she touches a van de Graff generator with a charge of +3.5uC and a radius of 18cm. 




ii. A large balloon with a charge of -4.7nC has a radius of 17cm.




b. Sketch a diagram showing the field lines around each. Again, the closer the lines are, the stronger the field strength.




c. A small speck of dust with a charge of -3.5 x 10-12C comes into contact with the surface of each object. Determine the magnitude of the electric force on the dust speck in both cases.





d. Determine the direction (towards or away from) of the dust speck in each electric field.





3) All magnetic fields have a similar shape. Draw a simple diagram to illustrate the magnetic fields around each of the following objects:
a. A current carrying coil




b. A permanent magnet




c. Earth






Unit C: Electromagnetic Energy



Chapter 1: Electric and Magnetic Fields


Topic 1.3-1.5

[image: http://hooyberglaw.files.wordpress.com/2013/01/warning-electricity-2.gif]














Name: __________________________________________

Date: ___________________________________________
Topic 1.3 – Motors and Generators


Pages 349-365

Energy Conversions
· Many devices convert between ____________________________________________
· Consider headphones and microphones. Both involve conversions between mechanical and electrical energy. The difference between the two is the order of the energy conversions.
· What is the order of the conversions in a microphone?

· A set of headphones?

· Now consider your ears...your sense of hearing involves an energy conversion as the vibrations of matter are converted into a signal that is sent to your brain.  
· What is the order of conversions occurring in your ear?

Electrical Current
· Number of __________________________ passing a given point every _______________________.
· Measured in amps...1 amp = 1C passing a point in a wire every second. 
· If more charges pass a point every second, the electric current is larger.  
 
	Electrical Current

I = 

I = Electric Current (A)
q = electric charge (C)
t = time interval (s)



Examples:
A refrigerator requires about 3.8x103C of moving charges to flow  through the coils of the compressor motor over a time interval of 15 minute.  Calculate the current required by this motor. 






In a speaker wire, 4.0C pass through a certain point in the wire in 2.0s.  Calculate the current required by this speaker.





The compressor motor of a large refrigerator requires about 1.12 x 104C of charge to pass through a segment of wire on one of its coils while it runs for 30 minutes.  Determine the electric current that passes through the wire segment as the motor is running.








Generators:
· Converts ___________________________ into ________________________________
· When a coil of wire is turned inside of a magnetic field, electricity is generated
[image: ]
Electric Motors:
Parts of Motors:
· The part the spins is called the _____________________
· The ___________________________ is part of the armature that provides electrical contact, allowing current to flow to the rotating coil.
· The __________________________ is a stationary part of a motor or generator that makes electrical contact with the rotating commutator.


· [image: ]If a simple motor is converted into a generator, electricity is only produced when the brushes are actually in contact with the commutator.  This results in spike of current.

Direct Current (DC):
· Flow of charges that does not increase or decrease and flows in a _______________________ (batteries generate direct current)
· Use of DC generators is ________________________ (despite improvements in electric production, there are still “ripples” in the electric output).

[image: ]Alternating Current (AC)
· A flow of charges that reverses directions at regular intervals
· Produces electric current that makes one smooth _____________________________



[image: ]
Understanding how motors work:

[image: ][image: ]
[image: ]






Motor Analysis: Describe the direction of rotation of each motor and how you would know.
[image: ]Motor Analysis 1:








[image: ]Motor Analysis 2:

Questions about Motor Dissection (next page)
1. Describe the energy transformations that occur within this device.



2. In step 4, the inside of the casing and the inside surface of the magnets are shown.  Describe the magnetic poles on the inside surface of each magnet.



3. In step 5, coils are shown mounted on an axle.
a. Identify the name of this whole piece


b. Identify the name of the three separated contacts at one end of the axle


c. Suggest the function of the iron core for each coil


4. In step 6, a small plastic end cap supports thin metal contacts that connect the motor to the battery back that runs the motor.
a. Identify the proper name of these metal contacts


b. Suggest a reason why these contacts have been made from thin material that is light and spring-like.
[image: ]
Practice Pages 364, #1-3


























Topic 1.4 – Electric Circuits


Page 366-384
Building simple circuits activity:
Purpose: You will build simple circuits that will allow two small light bulbs to glow.  
Use the materials to build a simple circuit that allows both bulbs to emit light energy.  Sketch this circuit.





Without removing the power source, build a new circuit that causes the bulbs to emit a different amount of light than in the first circuit you built.  Sketch the circuit.


[image: ]


Series Circuits:
· One only path for the electrons to follow:






Parallel Circuits:
· [image: ]Multiple pathways for electric current to follow (current has to divide and flow through each branch of the circuit)










Measuring voltage and current:
· [image: ]Voltage
· Measured with a ______________________
· Measures voltage __________________
 ______________________ in a circuit







· Current
· Measured with an ammeter or a galvanometer
[image: ]









Determine why each of the following is incorrect:
1. This shows and incorrect way of measuring current
[image: ]








2. This shows an incorrect attempt to measure voltage
[image: ]










3. This attempt to measure current is producing a negative output.  What is happening here?
[image: ]

Resistor:
· An electronic component that ______________________________________ in a circuit
· Often used to reduce the current that is sent to other parts of the circuit
· In motors, resistors connected in series help to regulate the speed of the motor.
· Resistors are rates in terms of the voltage it takes to cause a quantity of current to flow.
Resistance:
	Resistance Formula:

R = 

R = Resistance (Ω)
V = Voltage (V)
I = Current (A)


Examples:
1. A headlight in an automobile draws a current of 5.0A from the car’s 120V battery.  Determine the resistance from the car’s 12.0 V battery.




2. A light bulb in a typical lamp is connected to the 120-V wall outlet.  When the bulb is operating, it has a resistance of 240 Ω. Determine the value of the electric current that is passing through the bulb.




3. Calculate the resistance in a conductor if the potential difference (voltage) is 6.0 V and the current is 10.0A.




4. What potential difference is required across a conductor to produce a current of 80.0 A if the resistance in the conductor is 12.0Ω?





Measuring resistance:
· You can use a voltmeter and an ammeter to calculate the voltage and current in a circuit.
· This can help you calculate resistance.
· OR
· There is a special meter called an ______________________________ that is used for measuring resistance.  

Practice Problems: Page 370, #32 and 33








Drawing Electric Circuits
· Schematic diagrams are used to communicate the details of electric circuits
· Some rules:
· Use only __________________________________________________
· [image: ]Use appropriate symbols for various components (see below)
[image: ]


Draw the following electric circuits
1) A DC power source, two lamps connected in series




2) A DC power source, two lamps connected in parallel




3) A DC power source, one light bulb, an ammeter and a voltmeter measuring the voltage across the light bulb.




4) Draw a circuit using 4 different components.  Exchange with a partner and see if their explanation matches what you intended.







Series and parallel connection of energy sources:
· [image: ]Series connection of energy sources






· _______________________________ to circuit is increased.
· Results in _____________________________________ of energy source quickly.
· Vtotal = V1 + V2 + V3 …..

· Parallel connection of energy sources
[image: ]












· The total voltage in the circuit is the same as the voltage of any one energy source.
· You do not get as much energy at once, but the energy source _____________________________.
· Vtotal = V1 = V2 = V3 …..



Practice Problems: Page 376, #34 and 35








Connecting components of parallel circuits in series and parallel
· Series
· Only one path for the moving charges to follow
· If you open a switch or remove any component, the entire circuit stops working.
· Rtotal = R1 + R2 + R3 + …..
Example:
1. What is the total resistance in a circuit if it contains three resistors in a series with values of 2.0Ω, 4.0Ω, and 8.0Ω?







Parallel:
· Moving charges have multiple pathways to move through
· You can open one switch (or removed one component) without necessarily turning off all components
· Recall, all components have the same voltage across them
· Since when a second pathway is added, twice the current is able to flow, meaning that resistance will be half as much.
·       1         =  1  + 1  + 1 + ...
                          R(total-parallel)    R1   R2  R3

Examples:

What is the total resistance in a circuit if it contains three resistors in parallel that have values of 2.0Ω, 4.0Ω and 8.0Ω?








 The total resistance in a parallel circuit is 6.0Ω. If there  are two resistors and one of them has a value of 8.0Ω,  what is the value of the other resistor? 





Two resistors with values of 6.0Ω and 3.0Ω are connected in parallel in a circuit. They have a power supply of 15.0V.
 a) Draw a schematic diagram of this circuit. 










 b) What is the total resistance in the circuit?








 c) What is the total current in the circuit?






Practice Problems: Page 381, #36 and 37








A summary of parallel and series circuits:
[image: ]
Practice Problems: Page 383, #38









Page 385-403Topic 1.5 – Transmitting Electric Energy

Power
· The rate of doing work or transforming energy
	Power

P =  = 

P = Power (Watts, W)
W = Work (J)
E = Energy (J)
T = Time (seconds)



Examples:
1. Two lamps emit the same quantity of light.  One uses a 17-W compact fluorescent bulb and the other uses a conventional 60-W bulb.  Calculate the electrical energy used by each bulb in 1.00 hours.









2. A family shopping for a new refrigerator has narrowed its search to two possibilities.  The first model is rated at 700W and the second is rated at 500W
a. Determine the quantity of electrical energy used by each model in a day.  Assume that each model runs for 6.0hours every day.








Another formula for calculating power:
	P = VI

P = Power (W)
V = Voltage (V)
I = Current (A)



Examples:
1. What is the current through a 400W appliance when connected to a 120V power line?



2. What is the amount of power needed by an electrical device that has a current of 11.0A and a resistance of 7.20Ω?

Practice Problems: Page 389, #42-44











Paying for electric Energy:
· Electric companies typically bill for the amount of energy that you consume per kilowatt hour.
	How many kilowatt hours did you use??

E = Pt

E = energy (kilowatt hours)
P = Power (kilowatts)
t = Time (hours)



· Where you live and the demand for electricity determines the cost for each kilowatt hour consumed in your home
· Once you know how many kilowatt hours were consumed, your bill is determined by multiplying the kWh by the cost/kWh.


Example:
If electricity costs $0.09/kWh, what does it cost to operate a 1.00 x 103 W appliance for 5 hours?





If a 600W block heater is left on for 14 hours, how much energy is used?  Calculate kWh and Joules.  Assuming electricity costs $0.09/kWh, how much does this cost?






You sand your hardwood floors with a 13 A drum sander operating on a 120 V circuit for 2 hours. How much energy is used in kWh and joules?  How much does it cost ($0.09/kWh)?




Find the cost of baking a cake using an oven that draws 40A of current on a 220V circuit.  Assume that the oven is operating for 55 min ($0.09/kWh)




Environmental Costs of Generating Electricity:
· In Alberta, 75% of electricity comes from coal fired generating stations
· Energy released from combusting of coal is used to produce high pressure steam that drives the turbine attached to the armature of the generator.
· Benefits:




· Problems:




Practice Problems: Page 394, #47-49


· 








[image: ]Transmitting Electrical Power
· The main source of power loss in electrical energy distributing is the _________________________ by the current pass through the power line wires
· Therefore, if we can reduce the current, we can reduce the power that is lost.  
· Power companies reduce the current by increasing the voltage at which the electricity is transmitted.
HOW CAN THE VOLTAGE BE CHANGED?
TRANSFORMERS:
· A device that transforms the AC voltage of one circuit into a different AC voltage for another circuit using separate coils of wire.
The key components to a transformer:

[image: ]
Describe how the transformer works: (use pages 397 and 399)



Equations for transformers:
· The number of loops on the secondary coil compared to the primary coil determines if the voltage will be _____________________________ or ______________________________
·  For example:
· If the secondary coil has 2x as many loops as the  primary coil, the output voltage of the secondary coil is ___________________________ that of the primary coil 
· If the secondary coil has ½ as many loops as the primary  coil, the output voltage of the secondary coil is _________________________ that of the primary coil.
 This is summarized using the following formula:
	
Np     =    Vp
Ns            Vs

Np = Number of loops of wire on the primary coil
Ns = Number of loops of wire on the secondary coil
Vp = Primary Voltage (V)
Vs= Secondary Voltage (V)



Examples:
 A transformer is used to convert 1.20 x 102 V to  1.50 x 104 V. If the primary coil has 24 turn, how many  turns are on the secondary coil? Is this a step up or a  step down transformer?


A large neon sign is powered by a high-voltage power supply.  The power supply takes a 240-V input and then uses a transformer to increase the voltage to 12 000 V to operate the sign.  If the transformer has 125 turns of wire on the primary coil, determine the number of coils on the secondary coil.



Chapter 1 Review!

1. The gravitational field strength at a point 3.99 x 107 m from the centre of Earth is expressed in scientific notation, is a.bc × 10–d N/kg. The values of a, b, c, and d are _____, _____, _____, and _____. 
   a           b           c                    d

2. Which diagram represents the electric field lines between two small electrically charged spheres?
A.				B.			C.				D.
[image: ]

3. A 1.00 kW toaster is plugged into a 120 V power source. The current in the toaster is 
A. 0.833 A
B. 1.20 A
C. 12.0 A
D. 8.33 A

4.  Three 10  resistors are connected as shown. The total resistance of the circuit is ____ .

[image: ]


5. Which of the following situations induces the greatest current flow in the coil? (All magnets and coils are identical.)
[image: ]
6. Which of the following correctly shows the magnetic field between two opposite magnetic poles?
[image: ]








Use the following information to answer the next question.
[image: ]Steel paperclips are attached to a string that is attached to a table. The clips remain suspended beneath a magnet.
7. Which diagram best represents the magnetic poles of the paper clips?           A                        B

[image: ]







           C                       D


Answers
1. 0.251 = 2.51 x 10-1 so record 2511
2. B
3. D
4. 30 
5. D, stronger magnets, faster, there is more magnetic energy and mechanical eergy to convert to electrical energy
6. B
7. D

Science 30 – Chapter 1 Review 


Physics Unit
Section 1: Multiple Choice and Numerical Response
1. Some dental equipment uses AC electricity and some uses DC.  The basic difference between AC and DC is that AC
a. Uses high voltage, whereas DC uses low voltage
b. Uses low voltage, whereas DC uses high voltage
c. Has electron flow that changes direction, whereas DC has electron flow in only one direction
d. Has electron flow in only one direction, whereas DC has electron flow that changes direction

2.  If the current in a circuit is halved and the voltage is kept constant, the power consumed will be
a. One-quarter of what it was
b. One-half of what it was
c. Twice as much as it was
d. Four times as much as it was
Use the following information to answer the next question
[image: ]

3. If the circuit above draws 10.0 A of current, then the total resistance of the circuit will be
a. 10.0 Ω
b. 9.09 Ω
c. 3.33 Ω
d. 0.100 Ω

4. The main difference between gravitational fields and electric fields is that
a. Gravitational field strength depends on mass, but electric field strength does not
b. Gravitational fields are both repulsive and attractive, but electric fields are neither
c. The constant for gravitational fields is very large compared with the constant for electric fields
d. Gravitational field strength depends on the distance between objects, but electric field strength does not

5. [image: ]An electric razor, a hair dryer, and a curling iron are connected in parallel at a hair stylist’s station.  Which of the following schematic diagrams shows this particular circuit?



















6. Magnetic resonance imaging machines (MRI), which can be used in the diagnosis of cancer, produce a very strong magnetic field.  Which of the following diagrams represents the direction of a magnetic field?
[image: ]






7. A hairstylist has a hair dryer and a curling iron turned on.  The appliances act as resistors in parallel.  Which of the following equations can be used to calculate the total resistance in this circuit?
a. RT = R1 + R2
b. RT = R1 = R2
c. 
d. 

8. The motor in an electric razor operates on 6.6 V.  The razor is plugged into a 120-V electrical outlet.  Inside the razor, the voltage is decreased by
a. A voltmeter
b. An ohmmeter
c. A step-up transformer
d. A step-down transformer

9. A curling iron operators on 120-V and has a power rating of 16 W.  The resistance of the curling iron is
a. 1.1 x 10-5 Ω
b. 0.13 Ω
c. 2.3 x 102 Ω
d. 9.0 x 102 Ω





Use the following information to answer the next question
[image: ]












Of the strands of hair depicted above, the pair that would attract each other is illustrated in diagram ___i___ and a pair that would repel each other is illustrated in diagram ___ii___.
10. The statement above is completed by the information in row
	Row
	i
	ii

	A.
	I 
	II

	B.
	I
	IV

	C.
	II 
	III

	D.
	II
	I






11. The average power transmitted by a typical cell phone is 0.25 W.  If a person makes a 10-minute call, the energy transmitted by the cell phone is
a. 2.4 x 103 J
b. 1.5 x 102 J
c. 2.5 J
d. 4.2 x 10-4 J


12. A satellite orbited at a distance of 4.2 x 107 m from the center of the Earth.  The gravitational field strength at this distance is
a. 2.3 x 10-1 N/kg
b. 9.5 x 10-1 N/kg
c. 2.3 x 105 N/kg
d. 9.5 x 105 N/kg

Use the following information to answer the next question
A satellite is located 6.47 x 106 m from the center of the Earth and has a mass of 980 kg.
[image: ]NUMERICAL RESPONSE 1: The gravitational force exerted on the satellite by Earth is a.bc x 103 N.  The values for a, be and c are ______, _______,and  _______
		            a                b                     c

Numerical Response 2:


Section 2: Short Answer
1.. Indicate whether each of the following diagrams shows correct electric field lines AND if they are incorrect say why. 
[image: http://www.glenbrook.k12.il.us/gbssci/phys/Class/estatics/u8l4c9.gif]


A=
B=
C=
D=
E=
2.  Consider the electric field lines shown in the diagram below. From the diagram, it is apparent that 	object A is ____ and object B is ____.   
[image: http://www.glenbrook.k12.il.us/gbssci/phys/Class/estatics/u8l4c11.gif]








3.  Draw field lines around the following objects AND state what type of field each generates. 
[image: http://www.luckyoliver.com/photos/derived/LO-earth-306846.jpg][image: http://www.mikecurtis.org.uk/images/bar_magnet.jpg]	a)  											b)









4.  Calculate the gravitational field strength on the surface of Mars.  Mars has a radius of 3.43 x 106m and a mass of 6.37 x 1023kg.






5.  Calculate the force of gravity that would act on an astronaut with a mass of 103 kg on the surface of Mars.  






6.  How does the gravitation field strength of an object change if 
	a)  the distance to the object doubles




b) the distance to the object is 1/3 (the object is 3 times closer)




[image: http://images.picsearch.com/is?HZdwXzX12vIPCwxNcDSmcCxQtAyI1Q5ToES34CbJ0BQ]7.  A van de Graff generator is a machine that can put large quantities of charge on the metal globe at the top of its surface. Assume that it has attained a charge of  +5.2 x 106C.  
	a)  Calculate the strength of the electric field at a distance of 40 cm from the center of the globe.  
	






b) A speck of dust with a charge of -2.5 x 10-12C moves into the position in part a).  
i. Calculate the magnitude of the force on the dust speck.  





ii. Determine the direction of the force on the dust speck.



8.  Describe the energy conversions that occur in an electric motor that is powering a lawn mower. 
	






9.  State two things that you could do to improve the electrical output of an electric motor.  







10.  Sketch a graph of the voltage output generated by 
	a)  a DC generator 





b) an AC generator 







11.  What change is made to a DC generator to make it become an AC generator?  
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understanding How Motors Work

In this position, the electron flow from the battery is
able to pass from the brush to the commutator and
‘momentarily pass through the coil of wire on the
armature. Although this connection lasts only a tiny
fraction of a second, a large current flows and a large
‘magnetic field is generated around the coil. If the
electrons flow in the direction indicated, the top of
the coil becomes the north pole.

‘The north pole of the coil is repelled by the north
pole of the bar magnet on the left and is attracted to
the south pole of the bar magnet on the right. The
result of this attraction is rotation. As the armature
turns, the section of the coil that s highlighted in
light blue is raised by the tuning armature.
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Even though there is no contact between the
brush and the commutator, the force provided in the
previous step causes the rotation to continue. This
is a consequence of Newton's first law of motion,
‘which states that in the absence of a net force, an
‘object in motion will tend to remain in motion.

‘The forces opposing the rotation of the armature,
‘mainly friction, have not been completely eliminated.
Nevertheless, if the force provided in the previous
step is great enough, and if the opposing forces are
small enough, the rotation of the armature will be
enough to rotate the highlighted section of the coil
through a half-turn.
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In this position, the section of the coil highlighted
in light blue has been rotated through a half-tum
and is now close to the bar magnet on the right side.
Contact is re-established between the brushes and the
‘commutator, so electrons once again flow through
the coil. However, if you look carefully at the section
of the coil highlighted in light blue, you can see that
now the direction of the current in this section has
actually reversed because the top brush touches a
different wire on the commutator.

‘The reversal of current ensures that when the coil
is in this horizontal position, the magnetic field of
the coil will always produce a north pole on the top
side. This means that a large force will always be
exerted once during every half-turn, encouraging the
Totation of the armature to continue.
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“The rotation of the armature continues as the
section of the coil highlighted in light blue swings
‘down to its lowest position. As was the case with
step 2, even though no current is flowing in the
coil and no forces are being exerted. the rotation
‘continues. Eventually, the coil reaches the point
where this whole process began and the cycle repeats.
Most commercially built motors increase the force
‘on the coil by wrapping the coils around an iron core.
‘You may have used this same idea in previous courses
‘when you built an electromagnet by wrapping wire
around an iron nail. The presence of an iron core:
‘concentrates the magnetic feld lines within the coil,
turning the coil into a stronger magnet.
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Measuring Voltage (Parallel Connection)
“The potential
iferance aeross.
harasisior s 334 V.
The dials set to

voltage.





image31.png
Measuring Electric Current (Series Connection)
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Component  Circuit Symbol  Function of Componel
wire ses current from one part of a
circuit to another
wires joined | connectedwires or components
; allows current to flow only when
switeh ——— | the switch is in the closed position
supplies electrical energy to a
AC generator —— | circutin the form of atemating
curmrent
supplies electrical energy to a
DC generator @ | Circuitin the form of direct current
‘supplies electrical energy to a
it n the form of direct current
Notes:
““;":cp;"”" - The longer terminal is the
«In this course, this symbol will
also be used for a DC power
suppy.
sov a group of calls connected to
battery —{il— | supply a circuit with electrical
energy
resistor —A— resists the flow of electric current
o ® converls electrical energy into light

energy
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e anouss

converts electrical energy into light

light-emitting diode energy when the current passes in
L the right direction
converts electrical energy into
motor mechanical energy
voltmeter ‘measures voltage
ammeter ‘measures electric current

‘ohmmeter
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Series Circult

The same current flows through each component
connected in series.

Parallel Circuit

The total current flowing into a number of
components connected in parallel is equal to the
‘sum of the current flowing through each of the
components.

D=l el

The total voltage across a number of components
‘connected in series is equal to the sum of the
voltage values across the individual components.

Vo=V, 4V, 4V

‘The same voltage exists across each component
connected in parallel.

=V,=V,=V,=...

Vo

The total resistance of a number of components
‘connected in series is equal to the sum of the
resistance values of the individual components.

Puu=R B4R+

The total resistance of a number of components
connected in parallel is given by the following
‘equation:
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