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Identify the Controls and Variables
Mathews Physical Science
[image: http://biologycorner.com/resources/smithers2.gif]Smithers thinks that a special juice will increase the productivity of workers. He creates two groups of 50 workers each and assigns each group the same task (in this case, they're supposed to staple a set of papers). Group A is given the special juice to drink while they work. Group B is not given the special juice. After an hour, Smithers counts how many stacks of papers each group has made. Group A made 1,587 stacks, Group                                 
                                   B made 2,113 stacks.
Identify the….
1. Control Group
2. Independent Variable 
3. [image: http://biologycorner.com/resources/homer2.gif]Dependent Variable
4. What should Smithers’ conclusion be?
5. How could this experiment be improved?
6. What was the initial observation?


Homer notices that his shower is covered in a strange green slime. His friend Barney tells him that coconut juice will get rid of the green slime. Homer decides to check this out by spraying half of the shower with coconut juice. He sprays the other half of the shower with water. After 3 days of "treatment" there is no change in the appearance of the green slime on either side of the shower.
Identify the …
1. Control Group
2. Independent Variable
3. Dependent Variable
4. What should Homer’s conclusion be?


Bart believes that mice exposed to microwaves will become extra strong (maybe he's been reading too much Radioactive Man). He decides to perform this experiment by placing 10 mice in a microwave for 10 seconds. He compared these 10 mice to another 10 mice that had not been exposed. His test consisted of a heavy block of wood that blocked the mouse food. He found that 8 out of 10 of the microwaved [image: http://biologycorner.com/resources/bart2.gif]mice were able to push the block away. 7 out of 10 of the non-microwaved mice were able to do the same.
Identify the….
1. Control Group
2. Independent Variable
3. Dependent Variable
4. What should Bart’s Conclusion be?
5. How could Bart’s experiment be improved?



Krusty was told that a new itching powder was the best thing on the market, it even claims to cause 50% longer lasting itches. Interested in this product, he buys the itching powder and compares it to his usual product. One test subject (A) is sprinkled with the original itching powder, and another test subject (B) was sprinkled with the Experimental itching powder. Subject A reported having itches for 30 minutes. Subject B reported to have itches for 45 minutes. 
[image: http://biologycorner.com/resources/krusty3.gif]Identify the….
1. Control Group
2. Independent Variable
3. Dependent Variable
4. Explain whether the data supports the advertisement’s claims about the product.



Lisa is working on a science project. Her task is to answer the question: "Does Rogooti (which is a commercial hair product) affect the speed of hair growth". Her family is willing to volunteer for the experiment.
[image: http://biologycorner.com/resources/lisa.gif]
1. Describe how Lisa would perform this experiment. Identify the control group, and the independent and dependent variables in your description.
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 (
Lab Activity: Using Metric Tools and Conversions
)


[image: bd06220_]

Introduction: In many scientific investigations, precise measurements must be made before observations can be interpreted. For scientific work, the International System of Units (SI) is used. In SI, All units are based on the number 10. In this lab you learn how to determine the necessary decimal place appropriate for several different measuring tools and be able to convert these measurements into to other SI units. 

Problem: How are metric units of measurement used in the laboratory?

Materials: 
	Metric Ruler			100 mL graduated cylinder
	400 mL beaker of water	Triple beam balance
	Thermometer 			3 pennies

Safety: Use caution with all glassware. 

Procedure: 
Part A: Measuring Length

__________________________________________________________________

1. Measure the line above in centimeters with the appropriate decimal places based on your measuring tool’s accuracy.
	
______________________________ cm

2. Use the metric conversions chart to convert the measurement of your line to…  
a. Meters = ____________________

b. Millimeters = ___________________

c. Decameters =__________________

Part B: Measuring Volume

Fill a 400 mL beaker to the 75 mL line. Pour the water into the 100 mL graduated cylinder and record the measurement as accurately as the cylinder allows. 

______________________________ mL

Convert the volume to:

a. Liters = ____________________

b. Centiliters = _______________________

Part C. Measuring Mass:

1. Using your balance, find the mass in grams of three pennies as accurately as the balance allows

__________________________________________ g

Convert to:

a. ______________________ mg

b. ______________________kg


Part D. Measuring Temperature   

1. Measure the temperature of a beaker of tap water using the Celsius thermometer. 


_______________________ degrees Celsius

Part E. Analysis: 

1. What is the largest mass of an object your balance can measure? ____________________________________________________

2. Why is it easier to convert meters to centimeters than it is to convert miles to feet? 
__________________________________________________________________

3. How would you find the mass of a certain amount of water that you poured into a paper cup?
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Physical/Earth Science	Name	Date


Chapter 1: Introduction to Science

The Nature of Science

Why do scientists 	►
perform experiments?	
	►
	
	►
	
	►

Science takes place	a.) 
when scientists:	
	b.)

	c.)
	
	d.)

What did Scottish	►
Scientist Alexander
Fleming discover?


The 3 main categories 	1. 		the study of
of Natural Science	
	2.		the study of

	3.		the study of


physical science	 ►

technology	►

scientific law 	►


scientific theory	►


What tests must a 	1.
theory pass in order to
be valid?
	2.

	
	3.

model	►

	
The Way Science Works
	
critical thinking	► 

scientific method	► 

steps of the scientific	1.			5.
method
	2.		6.

	3.		7.

	4.


variable	► 

peer review	► 

SI	► 

derived units	►

length	►

mass	►

volume	►

weight 	►


Organizing Data

line graph	►

independent variable	►

dependent variable	►

bar graph	►

pie chart	►

scientific notation	►

significant figures	►

accuracy	►

precision	►






	












Chapter 2 Vocab
Which words fit best with the pictures?  Justify your answers.

[image: http://cupcakerecipe.net/uploaded_images/chocolate_cupcakes_mixture-712107.jpg]				[image: http://www.sciencewithmrmilstid.com/media/atom.jpg]

Vocab Word: ________________________			Vocab Word:  ___________________________	

Justification:  ________________________			Justification:  ___________________________
	
		
[image: http://image.tutorvista.com/content/chemical-reactions-equations/states-of-matter.jpeg]			[image: http://www.grc.nasa.gov/WWW/K-12/airplane/Images/fluden.gif]

Vocab Word:  ________________________		Vocab Word:  ___________________________

Justification:  ________________________			Justification:  ___________________________


[image: http://rlv.zcache.com/caffeine_chemical_compound_tshirt-p235749867874147280trlf_400.jpg]					[image: http://wiki.one-school.net/images/thumb/e/e7/Sodiumchloride2D.png/300px-Sodiumchloride2D.png]		AND		[image: http://www.boardguess.com/wp-content/uploads/2009/07/scince-fig4.jpg]

Vocab Word:  __________________________		Vocab Word:  ___________________________

Justification:  __________________________		Justification:  ___________________________

[image: http://www.maine.gov/dhhs/eng/water/images/j0150361.jpg]					[image: http://www.centauri-dreams.org/wp-content/uploads/2007/05/dark_matter_ring.jpg]

Vocab Word:  __________________________		Vocab Word:  _____________________________

Justification:  __________________________		Justification:  _____________________________


[image: http://recollectionbooks.com/bleed/images/BB/doorsLightMyFire.jpg]			[image: http://wps.prenhall.com/wps/media/objects/165/169061/GIFS/AAAUASS0.JPG]

Vocab Word:  ___________________________		Vocab Word:  _____________________________

Justification:  ___________________________		Justification:  _____________________________


[image: http://www.clipartguide.com/_named_clipart_images/0511-0809-2414-4123_Butter_Melting_Down_a_Stack_of_Pancakes_Clipart_clipart_image.jpg]				[image: http://chemresponsetool.noaa.gov/waterreact.jpg]
Vocab Word:  __________________________		Vocab Word:  __________________________

Justification:  __________________________		Justification:                                                       .
C21H23NO5						[image: http://www.chem4kids.com/files/art/matter_mixture1.gif]

Vocab Word:  ____________________________		Vocab Word:  _____________________________

Justification:  ____________________________		Justification:  _____________________________


[image: http://wpcontent.answers.com/wikipedia/commons/thumb/5/54/Metallic_bond_Zn.svg/200px-Metallic_bond_Zn.svg.png]				[image: AP_Chemistry_For_Dummies_-_P_Mikule.png image by Loveanygirls]

Vocab Word:  _____________________________		Vocab Word:  _____________________________

Justification:  _____________________________		Justification:  ______________________________

Words  (all words are used only once)
Chemistry			Chemical Change
Matter			
Element
Atom
Compound
Molecule
Chemical Formula
Pure Substance
Mixture
Melting Point
Boiling Point
Density
Reactivity
Flammability
Physical Change


Chemical and Physical Properties Homework

Your assignment is to find an interesting object in your home and explore its chemical and physical properties.  When choosing your object, make sure it’s neither a treasured family heirloom nor a valuable item, as chemical and physical testing may damage the object.

The object I chose was: _____________________________________________


Describe the chemical properties of this object below, citing any evidence you have collected:



Describe the physical properties of this object below, citing any evidence you have collected:








……………………………………………………………………………………………………………………………………………………………….

Interactive Game Instructions



Please copy and paste the address below to get to your interactive game. Once you have opened the link, click on the Compounds and Solutions hyperlink in the middle of the page.
http://highered.mcgraw-hill.com/sites/0078690811/student_view0/chapter7/interactive_games.html

[image: ]
[image: ]
[image: ][image: ]
Density Practice						Name:______________

Density is the ratio of the mass of the substance to the volume of the substance at a given temperature.  Density has units of g/cm3, g/cc, or g/mL for liquids and solids and g/L for gases.

Density is an intensive property (does not depend on the amount of matter present).  Density varies with change in temperature.

Questions:

1.  Define density and show the formula.


2.  Why does changing the shape of an object have no effect of the density of that object?


Example Calculations:

1.  M = 8.0 g, V = 25 mL	2.  D = 1.25 g/mL, V = 5.0 mL	3.  D = 22.61 g/cm3, M = 16 g




Practice Problems: (must show work)

1. Calculate the density for the following objects.
Object A		length=6cm		width=3cm	   height=1cm		mass = 36g


Volume = _____________		Density = _____________


	      Object B		length=10cm		 width=5cm 	   height=2cm	mass=300g
	

		Volume = _____________		Density = _____________


2.  Which of the following materials will float on water?
Air = 0.001 g/cm3			Steel = 7.81 g/cm3
Corn oil = 0.93 g/cm3			Rubber = 1.34 g/cm3
Glycerine = 1.26 g/cm3			Ice = 0.92 g/cm3
Wood = 0.85 g/cm3			Water = 1.00 g/cm3


3.  Assuming the materials don’t mix, show how the materials would “stack up” in a graduated cylinder.



4.  A gold-colored ring has a mass of 18.9 grams and a volume of 1.12 mL. Calculate the density to find out if the ring is pure gold.  (The density of gold is 19.3 g/mL)



5.  What volume would a 0.871 gram sample of air occupy of the density of air is 1.29 g/L?



6.  Pumice is volcanic rock that contains many trapped air bubbles.  A 225 gram sample occupied 236.6mL.  What is the density of pumice?



Will it float on water?

7.  A cup of sugar has a volume of 237 mL.  What is the mass of the cup of sugar if the density of 1.59 g/mL?



8.  Which has the greater mass, 1 liter of water of 1 liter of gasoline?  The density of water is 1.00 g/mL and that of gasoline is approximately 0.68 g/mL.  By how much?



9.  A crumpet recipe calls for 175 grams of flour.  According to Gordon Ramsay’s data the density of flour is 0.620 g/mL.  How many mL of flour are needed for this recipe?



10.  Mercruy is a liquid metal having a density of 13.6 g/mL.  What is the volume of 1.00 lb of mercury metal?  (hint 2.2 lbs = 1 kg)



11.  A sample of lead is found to have a mass of 32.6 g.  A graduated cylinder contains 2.8 mL of water.  After the lead sample is added to the cylinder the water level reads 5.7 mL.  Calculate the density of the lead sample.



12.  A piece of Mg is in the shape of a cylinder with a height of 5.62 cm and a diameter of 1.34 cm.  If the Mg sample has a mass of 14.1 g, what is the density of the sample? (V=πr2h)

Physical/Earth Science	Name	Date


Chapter 2: Matter

What is Matter?

chemistry	► 

matter	► 
	
element	►

atom	► 

compound	►

chemical formula	►

pure substance	►

mixture	►

What is the formula for	a.
indigo?  How many
elements are in indigo?	b.
How many atoms?
	c.

homogeneous	►

heterogeneous	►

miscible	►

immiscible	►






Properties of Matter


	► characteristic of matter that is easily seen and 
	measured
	
	► examples:

	1.		2.
	
	3.		4.

	5.		6.
	

	► measure of how much matter is contained in a certain
		Volume

	► measured in units of ____________________

	► equation for calculating density:



Calculate the 
density of tin
in question 1 
on page.48.



	► describes how a substance changes into a new 
		substance, either by combining with other substances,
		or by breaking down into new substances

	► the ability to burn
	




Changes of Matter

physical change	►


	► examples:

	1.		2.
		
	3.		4.

	5.		6.


	Physical changes do not change a substance’s ____________

chemical change	►


5 key characteristics	1.

	2.

	3.

	4.

	5.
`













Physical/Earth Science	Name	Date


Chapter 3: States of Matter

Matter & Energy

What are the 3 main	1. 
points of the kinetic
theory?
	2. 
	

	3.


	► have an orderly arrangement of atom or molecules

	► composed of atoms or molecules with no particular order



	SPEED	SHAPE	VOLUME	

Solid


Liquid


Gas




Draw a diagram of
how the particles are
arranged.




	► state of matter that does not have a definite shape 
		and particles which have broken apart

Where are they found?	► 

energy	►

thermal energy	►

temperature	►


	► not affected by  _____________________________

Changes of State
 (
A.
B.
C.
D.
E.
) (




C

D

E

S
L
G
)













Energy and Changes
in State


Heat	►
	
	       





______thermic	►
Changes		
	1. 

 	2. 

	3. 

_______thermic 	►
Changes
	1.
	
	2. 

	3. 




Temperature change
vs Change in State	When a substance loses or gains energy either its temperature 
	changes or its state changes.
	
	Temperatures __________________as changes in state occur.




Fluids

fluid	► 
	
buoyant force	►

pressure	►
Archimedes Principle	►

What determines if an	►
object will float in 
water? 

	

	► SI unit for  Pa  = ___________________


	► equation for calculating pressure:


Pascal’s Principle	►




Practice prob.
(1) on p. 84.
Calculate the
force.


	► devices that use liquids to transmit pressure from one
		point to another

	► a liquids resistance to flow


	► as the speed of moving fluid increases, the pressure
		of the moving fluid decreases
	

Behavior of Gases

properties of gases	1.		2.
		
	3.		4.

	5.		6.

	7.




	Physical changes do not change a substance’s ____________

Boyle’s Law	►


	► equation:


Charles Law	►



Gay-Lussac’s Law	►


	

	


READING A PERIODIC TABLE
	Using the periodic table, fill in the other missing information
	
	
	
	

	Name
	Symbol
	Atomic #
	Protons
	Neutrons
	Electrons
	Atomic Mass
	Valence

	Hydrogen
	 
	 
	 
	 
	 
	 
	 

	 
	He
	 
	 
	 
	 
	 
	 

	 
	 
	3
	 
	 
	 
	 
	 

	 
	 
	 
	4
	 
	 
	 
	 

	 
	 
	 
	 
	6
	 
	 
	 

	 
	 
	 
	 
	 
	6
	 
	 

	 
	 
	 
	 
	 
	 
	14
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Fluorine
	 
	 
	 
	 
	 
	 
	 

	 
	Ne
	 
	 
	 
	 
	 
	 

	 
	 
	11
	 
	 
	 
	 
	 

	 
	 
	 
	12
	 
	 
	 
	 

	 
	 
	 
	 
	14
	 
	 
	 

	 
	 
	 
	 
	 
	14
	 
	 

	 
	 
	 
	 
	 
	 
	32
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Potassium
	 
	 
	 
	 
	 
	 
	 

	 
	Ca
	 
	 
	 
	 
	 
	 


 

[image: ]

Element Project
Grading Rubric
	Requirement
	Value
	Full Points
	¾ Points
	½ Points
	¼ Points
	Zero Points
	Points Awarded

	Title Slide
Slide includes Name, Date, Assigned Element, Block
	5
	Student meets all requirements
	Meets 3 of 4
	Meets 2 of 4
	Meets only one
	Has no title Slide
	

	History of the Element 
Includes ‘Who’, ‘When’, and ‘Where’ discovered, along with any interesting facts regarding the evolution of your element
	15
	Student answers  three ‘W’s’ and provides at least 3 interesting facts
	Student answers  three ‘W’s’ and provides at least 2 interesting facts
	Student answers  three ‘W’s’ and provides at least 1 interesting fact
	Student answers  three ‘W’s’ 
	Answers 2 or less ‘W’s’ and has no interesting facts
	

	Element Basics/Facts
Includes the following: Symbol, Atomic Number, Atomic mass, Melting and Boiling point, Proton, electron and neutron numbers, common state of the element, Classification, Atomic and electronic structure, and color
	65
	Student includes 13+ basics/facts for their element
	Student includes 10-13 basics/facts for their element
	Student includes 8-10 basics/facts for their element
	Student includes 5-8 basics/facts for their element
	Student includes 0-5 basics/facts for their element
	

	Properties and Reactivity Explain how the element behaves in a normal atmospheric environment as well as what the element will react with
	15
	Student clearly and descriptively explains the reactivity of the element, listing reactors
	Student explains the reactivity of the element, listing reactors
	Student explains the reactivity of the element, listing no reactors
	Student lists only  reactors
	Student lists no reactivity principles or reactors
	

	Uses 
Explain how your element is used and its relevance to everyday life and/or industry
	15
	Student provides 5 ways the element is utilized in either industry or society
	Student provides 4 ways the element is utilized in either industry or society
	Student provides 3 ways the element is utilized in either industry or society
	provides 2 ways the element is utilized in either industry or society
	Student provides 0-1 ways the element is utilized 
	

	Bibliography 
Must include at least 4 sources, 
	25
	4+ different sources
	3 different sources
	2 sources
	1 source
	0 sources
	

	Spelling and Grammar 
Each misspelled word will cost 1  point as will improper grammar usage
	-1
	
	
	
	
	
	

	Overall Neatness 
Is your information organized and PowerPoint presentation eye-catching?
	10
	
	
	
	
	
	

	Class Presentation
5 Bonus points are available to students willing to present their element presentation to the class
	+5
	
	
	
	
	
	




TOTAL SCORE:                    .
(Out of 150 Possible)

[image: ]
[image: ]
Physical/Earth Science	Name	Date


Chapter 4: Atoms and the Periodic Table

Atomic Structure

Democritus	► 
	
atom	►

John Dalton	► 

nucleus	► 

proton	►
		
neutron	►

electron	►

1913 Bohr Model	►

1925 a “new” model	►

Energy level	►

Orbitals	►

valence electrons	► 


Tour of the Periodic
Table

periodic law	► 


periods	►


groups	►


ions	►


 cations	► 


anions	►

atomic number	►


mass number	►


isotopes	►


atomic mass unit	►


average atomic mass	►

Families of Elements

metals	► 
	

nonmetals	►


semiconductors	►


alkali metals	►


alkaline earth metals	►

transition metals	► 
	




	► nuclei of their atoms are continually decaying


halogens	►


noble gases	►


Using Moles

mole	►


Avogadro’s number	►


molar mass	►	
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Physical/Earth Science	Name	Date


Chapter 5: The Structure of Matter

Compounds & Molecules

compounds	►

chemical bond	►
	
chemical structure	►

bond length	► 

bond angle	► 

What is the structure	►
of clay?

model	►

ball and stick	► ex.)

structural model	► ex.)

space filling model	► ex.)

hydrogen bonds	►


Ionic & Covalent Bonds 
	
ionic bonds	► 


3 characteristics of	1.)
ionic bonds
	2.)

	3.)
Why did Linus Pauling	► 
earn the Nobel Peace
Prize?
metallic bonds	►

covalent bonds	►

nonpolar covalent	►

polar covalent	► 

polyatomic ions	►

Compound Names &
Formulas

cation	►
ion	►


List the four steps in	1.)
writing an ionic 
formula:	2.)
	 
	3.)

	4.)



How are the rules for	►
naming covalent 
compounds different?	


prefixes	1 >	2 >	3>	4>	5>
	6>	7>	8>	8>	10>

empirical formula	►

molecular formula

[image: ]
66

[image: ]
[image: ]
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Molar Mass Practice						Name:  __________________
94


	Cesium fluoride
	Formula:

	Mass:  



	Magnesium chloride
	Formula:

	Mass:  



	Rubidium selenide
	Formula:

	Mass:  



	Sodium oxide
	Formula:

	Mass:  



	Calcium nitride
	Formula:

	Mass:  



	Strontium iodide
	Formula:

	Mass:  



	Magnesium sulfide
	Formula:

	Mass:  



	Radium bromide
	Formula:

	Mass:  



	Barium phosphide
	Formula:

	Mass:  








	Gallium oxide
	Formula:

	Mass:  



	Calcium sulfide
	Formula:

	Mass:  



	Cesium phosphide
	Formula:

	Mass:  



	Barium nitride
	Formula:

	Mass:  



	Rubidium bromide
	Formula:

	Mass:  



	Strontium phosphide
	Formula:

	Mass:  



	Lithium nitride
	Formula:

	Mass:  



	Beryllium arsenide
	Formula:

	Mass:  



	Aluminum phosphide
	Formula:

	Mass:  





	XXX
	Formula:  H3PO4

	Mass:  



	XXX
	Formula:  (NH4)2SO4

	Mass:  



	XXX
	Formula:  CH3COOH

	Mass:  



	XXX
	Formula:  Pb(NO3)2

	Mass:  



	XXX
	Formula:  Ga2(SO3)3

	Mass:  



	XXX
	Formula:  Mg(OH)2

	Mass:  



	XXX
	Formula:  CCl2F2

	Mass:  



	XXX
	Formula:  Cr3(PO4)2

	Mass:  



	XXX
	Formula:  Pb(PO4)2

	Mass:  



	XXX
	Formula: Ni(C2H3O2)2

	Mass:  

	Sarin (nerve gas)
	Formula: C4H10FO2P

	Mass:  



	Caffeine
	Formula: C8H10N4O2

	Mass:  



	Aspirin
	Formula:  C9H8O4

	Mass:  



	Chalk/Limestone
	Formula: CaCO3

	Mass:  



	Butter
	Formula: CH3(CH2)3COOH

	Mass:  



	Nylon
	Formula: ClCO(CH2)4COCl

	Mass:  



	Pepto Bismol
	Formula: C7H5BiO4

	Mass:  



	Penicillin
	Formula: C16H18N2O5S

	Mass:  



	Cocaine
	Formula:  C17H21NO4

	Mass:  



	TNT
	Formula: C7H5N3O6 

	Mass:  




Name:	________________________
Hour:	____	Date:	___________
Chemistry:  Balancing Chemical Equations

Directions:  First, balance each of the chemical equations below.  Then, classify each reaction as synthesis, decomposition, single-replacement, or double-replacement.  To earn full credit, write the words out when classifying.

Balance the equation…								…and classify it.

1.  	____ Sb  +  ____ Cl2    ____SbCl3					________________________


2. 	____ Mg  +  ____O2    ____MgO					________________________


3.	____ CaCl2    ____ Ca  +  ____ Cl2					________________________


4.  	____ NaClO3    ____ NaCl  +  ____ O2				________________________


5.  	____ Fe  +  ____ HCl    ____ FeCl2  +  ____ H2			________________________


6.	____ CuO  +  ____ H2    ____ Cu  +  ____ H2O			________________________


7.	____ Al  +  ____ H2SO4    ____ Al2(SO4)3  +  ____ H2			________________________


8.	____ MgBr2  +  ____ Cl2    ____ MgCl2  +  ____ Br2			________________________


9.	____ SnO2  +  ____ C    ____ Sn  +  ____ CO				________________________


10.	____ Pb(NO3)2  +  ____ H2S    ____ PbS  +  ____ HNO3		________________________


11.	____ HgO    ____ Hg  +  ____ O2					________________________


12.	____ KClO3    ____ KCl  +  ____ O2					________________________


13.	____ N2  +  ____ H2    ____ NH3					________________________


14.	____ NaBr  +  ____ Cl2    ____ NaCl  +  ____ Br2			________________________


15.	____ Zn  +  ____ AgNO3    ____ Zn(NO3)2  +  ____ Ag			________________________


16.	____ Sn  +  ____ Cl2    ____ SnCl4					________________________


17.	____ Ba(OH)2    ____ BaO  +  ____ H2O				________________________



Balance the equation…								…and classify it.


18.	____ Mg(OH)2  +  ____ HCl    ____ MgCl2  +  ____ H2O		________________________


19.	____ Na2CO3  +  ____ HCl    ____ NaCl  +  ____ H2CO3		________________________


20.	____ NH4NO2    ____ N2  +  ____ H2O					________________________


21.	____ N2  +  ____ O2    ____ N2O5					________________________


22.	____ MgCO3    ____ MgO  +  ____ CO2				________________________


23.	____ KBr  +  ____ Cl2    ____ KCl  +  ____ Br2				________________________


24.	____ Zn  +  ____ CuSO4    ____ Cu  +  ____ ZnSO4			________________________


25.	____ P  +  ____ O2    ____ P4O6					________________________


26.	____ SrBr2  +  ____ (NH4)2CO3    ____ SrCO3  +  ____ NH4Br		________________________


27.	____ AgNO3  +  ____ (NH4)2CrO4    ____ Ag2CrO4  +  ____ NH4NO3	________________________


28.	____ K  +  ____ H2O    ____ KOH  +  ____ H2				________________________


29.	____ Al  +  ____ Pb(NO3)2    ____ Al(NO3)3  +  ____ Pb		________________________


30.	____ Fe  +  ____ O2    ____ Fe3O4					________________________


31.	____ Li  +  ____ O2    ____ Li2O					________________________


32.	____ ZnCl2  +  ____ KOH    ____ Zn(OH)2  +  ____ KCl		________________________


33.	____ Fe3O4  +  ____ H2    ____ Fe  +  ____ H2O			________________________


34.	____ Pb(NO3)2    ____ Pb  +  ____ NO2  +  ____ O2			________________________


35.	____ H2O    ____ H2  +  ____ O2					________________________


36.        ____ Mg  +  ____ N2    ____ Mg3N2	          	                _                          __________

Balancing Equations and the Law of Conservation of Mass
[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	[image: HM00150_]	
Balance the following equations AND show how a balanced chemical equation obeys the law of conservation of mass.

Example:
			_____Al + _____FeO  _____Al2O3 + _____Fe 

		           ________ + ________  ________ + ________
			   Mass           Mass	       Mass	     Mass
			  of Al	          of FeO	      of Al2O3	     of Fe

				       ________  ________

1.  _____H2 + _____O2  _____H2O

          ________ + ________  ________

                  ________  ________

2.  _____NH3  _____N2 + _____H2

  ________  ________ + ________

  ________  ________

3.  _____S8 + _____O2  _____SO3

         ________ + ________  ________

                 ________  ________

4.  _____C2H2 + _____O2  _____CO2 + _____H2O

 ________ + ________  ________ + ________

                     ________  ________

5.  _____AgNO3 + _____FeCl3  _____AgCl + _____Fe(NO3)3

          ________ + ________  ________ + ________

                              ________  ________

6.  _____C2H8 + _____O2  _____CO2 + _____H2O

 ________ + ________  ________ + ________
 
                     ________  ________
7. ____Zn + _____HCl  _____ZnCl2 + _____H2

      ________ + ________  ________ + ________

                          ________  ________

8.  _____SiCl4 + _____H2O  _____H4SiO4 + _____HCl

    ________ + ________  ________ + ________

                        ________  ________

9. _____Na + _____H2O  _____NaOH + _____H2

________ + ________  ________ + ________

                    ________  ________

10.  _____H3PO4  _____H4P2O7 + _____H2O

     ________  ________ + ________

    ________  ________

11.  _____Pb(NO3)2 + _____KI  _____PbI2 + _____KNO3

        ________ + ________  ________ + ________

                            ________  ________

12.  _____K + _____Br2  _____KBr

         ________ + ________  ________

                 ________  ________

13.  _____P2O5  _____P4 + _____O2

________  ________ + ________

________  ________

14.  _____Ca(OH)2 + _____Al2(SO4)3  _____CaSO4 + _____Al(OH)3

                  ________ + ________  ________ + ________

                                      ________  ________

Physical/Earth Science	Name	Date


Chapter 6: The Chemical Reactions

The Nature of 
Chemical  Reactions

reactants	►

products	►
	
chemical energy	►

exothermic reaction	► 







endothermic reaction	► 






What is biolumines-	►
cence?

	
Reaction Types 
	
synthesis	► 

decomposition	►

electrolysis	►

combustion	►



What are the 4 different	► 
types of fire 
extinguishers?

single-displacement	►
double-displacement	►
oxidation-reduction	►

Balancing Chemical
Equations

chemical equation	►
balanced equation	►
List the four steps in	1.)
writing a balanced 
equation:	2.)
	 
	3.)

	4.)
law of conservation	►
of mass
law of definite 	►
proportions

Rates of Change	

factors that affect	1)			2) 
reaction rate:	3)			4)
	5)			6)
catalyst	► 

enzyme	►

chemical equilibrium	►

LeChatelier’s principle	►


[image: ]
[image: ]
[image: ]Acids and Bases


Purpose: To identify substances as acidic, basic or neutral solutions.


Materials: 	
hydrochloric acid
HCl Sodium hydroxide, NaOH
red and blue litmus paper
Distilled water			
Various substances
droppers
Universal Indicator


Procedure: 

1. Before doing any tests clean all glassware which you will be using.
2. Place the litmus paper over the opening of the beaker. Carefully place a few drops on the litmus paper, taking care not to drop the litmus paper in the beaker. Note the results in your data table.
3. In a small beaker, take the same substance and mix 5-10 drops of this substance with 5-10 drops of universal indicator. Note both the color and the inferred pH in your data table.
4. Rinse the beaker and throw away all used litmus strips. Repeat for each substance.


Indicators: 
Litmus paper	Red - acidic solution    Blue - basic solution
Universal Indicator	Spectrum Attached


Substance:

HCl			
NaOH						
Water						
Vinegar						
Lemon juice						
Baking soda						
Salt water						
Dish soap						
7Up									7UP												
TUMS
Sugar		




				

						
	Substance
	Litmus Paper
	Universal Indicator

	HCl

	
	

	NaOH

	
	

	Water

	
	

	Vinegar

	
	

	Lemon Juice

	
	

	Baking Soda

	
	

	Salt Water

	
	

	Dish Soap

	
	

	TUMS

	
	

	7Up

	
	

	Sugar
	
	

















Observations: see table.


Questions: To include in your conclusion

1. What is an indicator? 


2. A few drops of an unknown solution are dropped on a piece of red litmus paper and there is no color change. 


a. The student concludes the solution is acidic. Is he correct?  Explain.









b. What could he/she do to verify his/her conclusion?



	


Physical/Earth Science	Name	Date


Chapter 8: Acids, Bases & Salts

Acids, Bases & pH

acid	►


indicators	►
	

electroytes	►


strong acid	►


ionize	 ►


bases	► 


strong base	►

	
weak base	►


dissociate	► 


pH	► 


molarity	► 



Reactions of Acids
with Bases 

neutralization reaction	► 


	► ex.)

	
salt	►
	

titration	► 


equivalence point	►



Name three common	1)
salts and their uses:

	2)

	
	3)








Acceleration Practice Problems

1. While drag racing out of our school parking lot, I time myself at a speed of 40 meters per second seven seconds after starting. What was my acceleration during this time?

2. If I were to accelerate at this rate for another ninety seconds, how fast would I be going?

3. If I were to drop a ball out of my car while I was traveling at a velocity of 25 m/s and it underwent a deceleration of 2.0 m/s2 while rolling to a stop, how long would it take for it to stop?

4. Shannon accelerates her bike along a straight path from 0 m/s to 4.0 m/s in 2.5 s. What was her average acceleration?

5. Alex’s car accelerates at an average rate of 2.6 m/s2. Calculate how long it takes her car to speed up from 24.6 m/s to 26.8 m/s.

6. A plane traveling on a straight, level path changes speed from 400 miles/hour to 600 miles/hour in 20 seconds. What is the acceleration?

7. A bus entering the freeway changes speed from 25 km/hr to 70 km/hr. Find its acceleration if this takes 15 seconds.

8. A taxi in New York City goes from standing still to 60 miles per hour in 8 seconds. What is its acceleration?

9. A rocket leaves the launch pad. After 2 minutes its speed is 1800 km/min. Find the rocket’s acceleration.

10. At the Indy 500, Dale Earnhardt Jr. slows for a curve. His speed falls from 195 miles per hour to 115 miles per hour in 4 seconds. What is his acceleration?

Acceleration/Velocity Lab – Part I

1. Set up a ramp with the angle of the incline at about 10° to the table.

2. Your ramp is 150 cm, what would be the halfway mark?_______________

3. Measure both marbles and write the mass on your worksheet.
 

4. Measure the time required for the ball to travel from the top of the ramp to the end of the ramp.  Repeat this measurement 2 more times and determine the average time for this length.  Why is measuring several times important?  Accuracy!




5. Measure the time required for the ball to travel from the top of the ramp to the halfway point.  Repeat this measurement 2 more times and determine the average time for this length.




6.  Now set up a ramp with the angle of the incline at about 5° to the table.

7. Measure the time required for the ball to travel from the top of the ramp to the end of the ramp.  Repeat this measurement 2 more times and determine the average time for this length.

8. Measure the time required for the ball to travel from the top of the ramp to the halfway point.  Repeat this measurement 2 more times and determine the average time for this length.

9. Now use the small marble and repeat steps 1-5.

10. Record your times on the worksheet.


Name:______________________
Acceleration Lab Part I                                                                       Period:___________________

Mass cup ___________  Mass of cup + large marble___________  Mass of large marble________
Mass cup ___________  Mass of cup + small marble__________   Mass of small marble________

Large Marble - 10° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average
(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	



1.  What conclusion can you make about the velocity of the ball through the first half of the trip?

2.  Is the ball accelerating as it rolls down the ramp?

3.  Why do you think that? What evidence do you have?


Large Marble - 5° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average
(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	



4.  What happens to the acceleration as the angle changes from 10° to 5°?


Small marble - 10° Angle
	Length of Ramp (cm)
	Time 1
	Time 2
	Time 3
	Average
(Time 1+2+3)/3

	Full length of the ramp
	
	
	
	

	Top of the ramp to the halfway mark
	
	
	
	


1. The large and small marbles had different masses.  Did the mass of the marble influence the acceleration?

Chapter 10 “Expedition”
For this assignment, you are asked to write a 1-2 page handwritten or double-spaced typed paper. You are to use the following list of terms and ‘Creative Writing Rules’ to complete this assignment. To earn full and complete points, a ½ to full page color illustration must accompany your final paper. Have fun!

Chapter 10 Terms
· 
· Motion
· Displacement
· Speed
· Velocity
· Reference point
· Instantaneous speed
· Acceleration
· Centripetal acceleration
· Deceleration
· Force
· Friction
· Static friction
· Kinetic friction
· Unbalanced forces
· Balanced forces
· Applied force
· Air resistance
· Fluid friction
· Streamlining
· Hydroplaning

Creative Writing Rules:
· You must use 10 of the 20 above listed terms from chapter 10 for this assignment. 
· Keep typed fonts at 12 point with standard margins
· Terms must be used in their scientifically correct form- ie- you must know what they mean first!!
· The paper must have a clear idea for your story
· You need to be certain to keep your thoughts organized as you move from one aspect of your story to another
· Please be conscious of the ‘voice’ you are using (the perspective of the paper)
· Please be conscious of the ‘flow’ of your writing (ie- how easy is it to read what you wrote?)
· Use correct grammar, punctuation, spelling, etc.
· BE CREATIVE!! The more fun you have with your writing, the easier the assignment will be!
	
	5
	4
	3
	2
	1
	

	Requirement
	Awesome! 
	Pretty Great!
	Almost
	Getting there…
	I can see what you mean, but…
	Points Awarded

	IDEA
What were they trying to say?
	
	
	
	
	
	

	ORGANIZATION
Were their paragraphs and thoughts organized?
	
	
	
	
	
	

	VOICE
Was it always clear who was telling the story?

	
	
	
	
	
	

	SENTENCE STRUCTURE
Did the paper have good ‘flow’? (was it easy to read?)
	
	
	
	
	
	

	Spelling and Grammar 
Did they have spelling and grammatical errors?
	
	
	
	
	
	

	Overall Neatness 
Was their handwriting/font easy to read? Was their illustration thoughtful?
	
	
	
	
	
	

	Class Presentation
5 Bonus points are available to students willing to present their story and illustration to the class
	
	
	
	
	
	


Friction Lab 
For this lab, you will be experimenting with friction as a force that opposes motion, often times making it more difficult to move objects across a surface. The amount of friction that we experience is directly related to the type of surface we are using and the downward and upward forces at work on our object. Through this lab, you will see the daily implications of friction all around us!
MATERIALS
Name:                                                         .


Two Ramps
Towel
Two race cars
Four textbooks


1. Take three text books and place one of the ramps at one end, the other end should rest on the lab bench.
2. Race one car down the ramp and record your observations. 
3. Next, place the towel over a second ramp, and set this ramp up next to your first ramp, using the textbooks for elevation.
4. Fill out the prediction portion of your lab worksheet regarding what will happen when you race the two cars down the different ramps.
5. Race one car down your initial ramp and the second car down your ramp with the towel. Record your observations.
6. Next, tear down your ramps and move the towel, cars and ramps out of your workspace.
7. Take a stack of four textbooks and divide them into a stack of 3 and a stack of 1. On your worksheet, answer the prediction section.
8. Move one textbook with just your pinky, record your observations.
9. Now, using the same pinky finger, move the stack of three books. Record your observations.
10. Complete the worksheet and hand in for lab credit.
Friction Lab Write-up
Race Cars and Ramps
Will the car move faster on a smooth surface or a rough surface?
1. Prediction:
2. Observations:
a. Car moving on smooth ramp:
b. Car moving on rough surface:
3. Where is more friction present?
Moving Textbooks
Will it be easier to move one book or three books with your pinky across the desk?
4. Prediction:
5. Observation:
a. Moving one book with one pinky:
b. Moving three books with one pinky:
6. Where is more friction present?
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Chapter 10: Motion

Measuring Motion

motion	►
displacement	►
speed	►
constant speed	►
distance-time graph	►


When an object’s 	 ►
motion is graphed on a
time-distance graph,
what does the slope
represent?
average speed	►
equation for ave. speed	► 
instantaneous speed	► 


Do practice problem	► 
#1 on page 323.

Acceleration
acceleration	► 

Acceleration can be a 	► 			►
change in:
centripetal acceleration	►
equation for acceleration	► 

Do practice problem	►
#1 on page 328.

constant acceleration	►
velocity-time graph	►

braking distance	►


Motion and Force
force	►
net force	►
balanced force	► 



unbalanced force	►


friction	►


static friction	►


kinetic friction	►	 
	

sliding friction	►


rolling friction	►
	

fluid friction	►


streamlining	►


lubricants	►


hydroplaning	►

Physics of Motion 


1. How do rollercoasters create the feeling of increased or decreased weight?
2. What is stop height and who first acknowledged it?
3. What do positive G’s feel like?
4. Weightlessness is also known as what?
5. What happens during a “red out” (not the Memorial Stadium kind!)?
6. What are the maximum G’s allowed on a rollercoaster?
7.    At how many G’s do you…
a. Pass out:
b. Die:
8. What muscles do pilots tighten to avoid passing out in flight?
9. T or F: Rollercoasters can sway in a breeze
10. People seeking ‘thrills’ are low in what brain chemical?
11. What brain chemical mimics morphine?
12. What is a ‘Linear Synchronous Motor’ and how does is work?
13. How many sets of wheels does each rollercoaster have and what are they called?
14. Name five forces discussed during this segment
15. How are distance, time, and speed related?
16. What is wonderful about graphing your journey?
17. What does an airplane wing do to help a plane fly?
18. How do you find speed on a graph?
19. What balances the downward force of gravity for the jumper before and after the jump?
20. What forces are acting on the bike and the rider?
21. Why doesn’t the cyclist maintain her initial speed?
22. Who were the first people to start bungee jumping and how did they do it?
23. When and where did bungee jumping become a modern sport?
24. When downward force is less than upward force, what happens?
25. Can you accelerate and remain at constant speed?
26. How does combustion produce energy?
27. What are fossil fuels made of?
28. How many volts do your body cells produce (on average)? 

Build Your Own Parachute
Objective: Using what you know about Newton’s laws, use materials from home to build a parachute that will take a maximal amount of time to reach the ground. You will be given a cup with a golf ball mass to try and successfully float towards the ground.
Goal:  	     To create the parachute with the SLOWEST descent.
Rules:   	     Your parachute cannot exceed 2 feet by 2 feet
	     You cannot manipulate the cup or mass inside in any way.
For credit, you must create the following blueprint (30 points):
· 4-5 sentence paragraph describing your idea
· Drawing of your idea
· [image: C:\Documents and Settings\mathewssa\Local Settings\Temporary Internet Files\Content.IE5\WA14SZHC\MMj03546700000[1].gif]Complete list of materials used. This should include EVERYTHING and is separate from your paragraph and drawing.
You will also receive 30 points for a successful test of your parachute.
Bonus: The parachute with the slowest descent earns 10 extra credit points!

Force Practice Calculations

1. An unbalanced force of 48 N west is applied to a 4 kg cart. Calculate the cart’s acceleration.

2. A 2200 kg car traveling at 25 m/s south comes to a stop in 10 s. Calculate the following:
a. What is the car’s acceleration?
b. What is the unbalanced force required to cause that acceleration?

3. A particular pressure on the accelerator of a 4-wheel drive van with a mass of 2000 kg, traveling along a smooth, level road supplies sufficient force from the engine to accelerate the van at 5 m/s2. When this same van travels through soft sand, the same pressure on the accelerator results in a constant velocity of the van. Determine the force due to friction acting on the van in the soft sand.

4.   The driver’s handbook in a particular country states that the minimum safe distance between vehicles on the road is the distance a vehicle can travel in 2 s at constant speed. Assume that a 1200 kg car is travelling south at 72 km/hr when the truck ahead crashes into a north bound truck and comes to a sudden stop. If the car is at the required safe distance behind the truck, what is the separation distance between the car and the truck in meters?

5. Assume that a catcher in a professional baseball game exerts a force of -65.0 N to stop the ball. If the baseball has a mass of 0.145 kg, what is its acceleration just before it hits the catcher’s glove?

6. A type of elevator called a cage is used to raise and lower miners in a mineshaft. Suppose the cage carries a group of miners down the shaft. If the unbalanced force on the cage is 60.0 N, and the mass of the loaded cage is 1.50x102 kg, what is the acceleration on the cage?

7.  While boating out on the ocean, you suddenly hit an unknown mass and your 214 kg boat begins to sink. The force of gravity pulling the boat down at 9.8 m/s2 is partially offset by the buoyant force of the water so that the net unbalanced force pulling the boat down is -1310 N. What is the acceleration of the boat?

8. Suppose you have been hired to clean the top of the Empire State Building. The highest that you will be cleaning is at a height of 646 m above the street surface. While doing your work, you accidentally drop one of your tools and it falls to the street surface. If the force acting on your tool is 3.6 N and gravity is pulling it down towards the earth at 9.8 m/s2, what was the mass of your tool?

9. On your annual road trip with friends, you get bored driving across the plains of Kansas. Your friend pulls out a GPS that gives an accurate measure of the car’s speed. He finds that you are currently traveling at 2.5 m/s. You know from common knowledge, that every 10 meters, you are passing a road marker. From the start of his timing to the end, you pass a total of three road markers. How long was your friend timing you?

10. An additional thirty seconds later, reaching new constant velocity of 4.0 m/s, what is the acceleration of your car?

11. As you finally pull in to get some gas, for fun, you decide to drive across a scale and find the weight of your car plus four passengers and luggage. You calculate the mass to be 4,000 kg. An hour later, your two identical twin friends, with a mass of 45 kg each, exit the car to get sodas and meet up with other friends. You continue on your journey. Once back on the interstate, you get back up to the same velocity and acceleration as before. If all of this were true, what would be the forward force of your vehicle?

Momentum and Impulse
Goals:
To understand and be able to use the following fundamental equation governing inertia and momentum:
 	Momentum = Mass X Velocity
 	Force x Time Interval = Change in Momentum (Mass X Velocity)
 	Net momentum before a collision = Net momentum after a collision

Materials: 
151
1. 
1. Carts
1. Weight
1. Ramp
1. Books (to incline the ramp)
1. A pencil
1. Tape
1. Ruler

 
Procedure:
7. Incline a ramp by raising one end on a book.
7. Tape the pencil perpendicular to and about two cart-lengths from the end of the ramp.
7. Place a weight on the cart.
7. Position the cart at the top of the ramp.
Test:
1. Release the cart and allow it to roll down the ramp and collide with the pencil.
2. Use the ruler to measure how far the weight falls from the cart.
3. Repeat the procedure 5 times before raising the ramp by adding another book.
 
Keep records of how far the weight falls from the cart below.

		                    Trial 1      Trial 2       Trial 3      Trial 4         Trial 5      Average

1 Book	                   ______     ______    ______       ______        ______      ______	
2 Books                  ______     ______    ______       ______        ______      ______
3 Books                  ______     ______    ______       ______        ______      ______
	 
Conclusion:
1.  Explain the relationships you observed.
  
2.  What forces were acting on the car BEFORE it started its motion down the ramp? (Draw and label a figure.)
  
3.  What forces were acting on the weight BEFORE it started down the ramp? (Draw and label a figure.)
 
4.  What forces were acting on the weight when the car was stopped by the pencil and the weight continued on?  (Draw and label a figure.)
 
 5.  How would your results change if the ramp was at an even steeper slope of 6 books?  Use your data to estimate an answer.
 
6.  Explain in simple language, but using the terms introduced in this chapter, what happened to the car and the weight.
 
7.  How does this experiment demonstrate conservation of momentum? 

Chapter 10/11 Math Review

1. A car travels at 25 m/s for 2000 m. How long did it take to get there?

2. A ball rolls along the ground for 30 m in 3.4 seconds. How fast was the ball traveling?
3. If a bee flies at 20 m/s for 12 s, how far will he go?

4. While driving in your car, you accelerate from 35 m/s to 32 m/s in 7 seconds. What is your acceleration?

5. Before coming to a complete stop, you are traveling down the road at 9.5 m/s for approximately 3 minutes. What was your acceleration during this time?

6. While moving, you exert a force of 7 N on a box that has a mass of 17 kg. What was your rate of acceleration?

7. In preparation for the ‘big game’ you are spending time practicing your pitching. Your friend clocks your fastball at 15 m/s. You know that from the pitchers’ mound to home plate, it is 13 m. How long did it take the ball to travel from the pitchers’ mound where it was thrown, to home plate where the velocity was recorded?

8. After weighing your bike, you know that the weight is 19 N. What kind of momentum do you have if it takes you 15 s to go 20 m East on this bike?

9. An orangutan has a mass of 25 kg. What is his weight on Earth? What is his weight on the Moon? (gmoon= 1.6 m/s2)

10. What is the velocity of a swimmer who swims 10 m towards the shore in 72 s?

11. What is the average acceleration of a subway train that slows down from 12 m/s to 9.6 m/s in .8 s?

12. How long will it take a cyclist with a forward acceleration of -.50 m/s2 to bring a bicycle with an initial forward velocity of 13.5 m/s to a complete stop?

13. What is the momentum of a 65 kg skateboarder moving forward at a velocity of 3.0 m/s?

14. What is the momentum of a toddler with a mass of 20 kg traveling West in a car with a mass of 65 kg at a velocity of 22 m/s?

15. What is the momentum of a 15 kg terrier at rest?

16. Starting at your house and traveling at a velocity of 25 m/s North, you continue for 36 km to the county line. 
a. In minutes, how long did it take you to get there?
b. What was your acceleration if you were clocked by radar at the county line traveling a velocity of 33 m/s?
c. You know that the manufacturer’s weight listing for your car is 7500 N. What is its mass?
d. Knowing all of this, with what forward force was your car moving?
e. Finally, you are interested in knowing the difference in momentum from your initial velocity of 25 m/s compared to your velocity of 33 m/s. What is the difference in the momentum of these two velocities?

Ch. 10/11 Review

Give the metric unit for:
Velocity
Acceleration
Force (give two)
Distance
Time

Velocity
1. A car travels at 20 m/s for a distance of 18,880 m. How long did it take to get there?

2. A ball travels 30 m in 4.2 seconds. How fast did it go?

3. A bee flies at 15 m/s for 180 seconds. How far did it go?

Acceleration
4. A car goes from 45 m/s to 30 m/s in 12 seconds. What is its acceleration?

5. What type of acceleration occurred in the last question?

6. A runner experiences an acceleration of 5 m/s2, if his time was 3 seconds and his initial velocity was 10 m/s, what was the runner’s final velocity?

Force
7. Sally uses 10 N of force to push a 30 kg box. At what rate did she accelerate the box?

8. A 200 kg rock drops at an acceleration of 9.8 m/s2. How much force does it generate?

Gravity
9. An object drops for 2.3 seconds, how fast was it going when it hit the ground?

10. A 300 kg object is falling from 100 m high, at what rate was it accelerating?

11. An object is dropped from an airplane, when it hits the ground it is traveling at 72.3 m/s. How long was the object falling?

Define: 

Motion-
Speed-
Velocity-
Resultant Velocity-
Acceleration-
Centripetal Acceleration-
Friction-
	Static Friction-
	Kinetic Friction-
	Sliding-
	Rolling-
	Fluid-
Force-
Net Force-
	Balanced forces-
1st law of motion (inertia)-
2nd law of motion (formula)-
3rd law of motion-
Gravity-
	Affected by two things- 
Free Fall-
Gravitational acceleration constant on Earth-
Formula for weight-	
Projectile motion-
Momentum-
	Formula-
Law of conservation of momentum
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What can the slope of these lines be used to calculate? What is the difference between the two graphs?


The motion of a car on a city street is graphed below. At the beginning it traveled North. Examine the graph and answer the questions below.

 (
20
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1. What was the acceleration of the car from 0-10 seconds? ___________
2. What was the car’s acceleration from 40 to 80 seconds? _______________
3. When was it slowing down? ____________________
4. When was it speeding up ? __________________________

Illustrate a satellite’s orbit around Earth. Label the two forces that maintain this motion.






Physical/Earth Science	Name	Date


Chapter 11: Forces

Laws of Motion

inertia	►

Newton’s 1st Law	►
	

What are the risks of	►
Air Bags?

Newton’s 2nd Law	►p. 349

	►p. 351
equation	►

Newton (N)	►


Do practice problem	► 
#1 on page 351

	 


What is unusual about	► 
Newton’s birth?

Gravity

Law of Universal	► 
Gravitation

equation 	► 			

How does mass affect	►
gravity?	

How does distance  	►
affect gravity?


free fall	►

weight	►

equation	►

	
How is weight different	►
from mass?

projectile motion	►


Diagram the horizontal	►
and vertical motion of
a projectile.

Newton’s 3rd Law

Law of action/reaction	►

3 characteristics of	1)
action/reaction forces
	2)

	3)	 
	
momentum	►

equation	►
	
Do practice problem	►
#1 on page 363

3 characteristics of	1)
momentum	2)
	3)

Law of conservation of	►
momentum

Lab 12.1: Work, Power, and Force			Name ____________________
Purpose: To determine the amount of work done in climbing a set of stairs, and to compute the amount of power used for a set of students.
Procedure: 
1. Go to the staircase and have someone time you as you go up the stairs as fast as you can without falling.  Record the necessary data on the class data sheet by student name.
2. Compute the work done in climbing the stairs; then compute your power.   (Reminder: work = force x distance;  power = work/time)
3. When all data are recorded, all class members will receive a set of class data for analysis.  The data can then be graphed.
4. Extra – convert measurement to the English unit ‘horsepower’.  (Power  746 = hp)
Data Sheet:
	Name
	Force (N)
	Distance (m) vertical
	Work (Nm)
	Time (s)
	Power (Nm/s)
	Horse-power

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	




























Work, Power and Force
P= W/t    W= Fd     F= ma     a=9.8 m/s2
***Please round all answers to the tenths place***

1. How much power is needed to do 648 Joules of work in 100 seconds?
2. If 478 watts of power are used in 14 seconds, how much work was done?
3. How long does it take to do 432 Joules of work with 75 watts of power?
4. If it takes 726 watts of power to move a mass 36 meters in 14 seconds, what is the mass of the object?
5. How much power is used to move a 25 kg mass 8 meters in 15 seconds?
6. How long does it take to do 278 joules of work with 17 watts?
7. If an object has a mass of 47 kg and it is moved 27 meters in 60 seconds, how much power was used?
8. What is the mass of an object if it took 270 J of work to move it 15 meters?
9. How much power is used to move a 5 kg mass 28 meters in 8 seconds?
10. If 270 watts of power are used in 42 seconds, how much work was done?
11. If an object with a mass of 245 kg is moved 76 meters in 18 seconds, how much power is used?
12. What is the mass if the work is 372 J and the object is moved 16 m?
13. How long would it take to move an 11 kg object 6 m with 42 w of power?
14. How much power is needed to move a 7 kg mass 14 meters in 16 seconds?
15. How long does it take to do 326 J of work with 16 w?
16. How much work is done when you move a 24 kg mass 5 m?
17. What is the mass of an object if it took 264 J to move it 12 m?
18. If you held a 14 kg box in your hands and walked forward 7 meters in 3 seconds, how much power did you use?
19. How long does it take to do 46 J of work with 7 watts of power?
20. A student who weighs 500 N climbed the stairs from the first floor to the third floor, 15 meters above, in 20 seconds. 
a. How much work is done?
b. What power is used?
21. A 5 kg rock is lifted 2 m in 5 seconds. 
a. How much work is done?
b.  What power is used?
22. An elevator lifts 5 passengers 30 m in 24 s. The power is 15,000 watts. What is the total weight of the elevator and passengers?

	Calculating PE and KE	

1. What is the PE of a 2 kg block 5 m above the floor?
2. What is the PE of a 3 kg ball that is 2 m above the floor?
3. Joe throws a 4 kg stone straight up and it reaches a height of 5 m. What is its PE at its highest point?
4. Which has more PE, a 6 kg ball at 6 m or a 7 kg rock at 5 m in height?
5. Which has more PE, a 2.5 kg book at 4 meters or a 1 kg paperweight at 8 m in height?
6. What is the PE of a 500 g box held 2 m above the ground?
7. How high do you have to lift a 5 kg box to give it 98 J of PE?
8. How high do you have to lift a 1 kg ball to give it 49 J of PE?
9. What is the KE of a 4 kg mass at 3 m/s?
10. What is the KE of an 8 kg mass at 5 m/s?
11. What is the KE of a 9 kg mass at 2 m/s?
12. What has more KE, a 3 kg mass at 5 m/s or a 2 kg mass at 8 m/s?
13. What has more KE a 2 kg mass at 10 m/s or a 20 kg mass at 3 m/s?
14. What is the mass of an object that has 100 J of KE when moving at 5 m/s?
15. What is the mass of an object that has 32 J of KE when moving at 2 m/s?
The following questions can be completed for bonus points…..
16. A 6 kg mass has a KE of 75 J, what is its velocity?
17. An 8 kg mass has a KE of 144 J, what is its velocity?
18. What has more energy, a 2 kg mass moving at 10 m/s or a 2 kg mass 5 m above the ground?
19. What has more energy, a 20 kg mass moving at 9 m/s or a 4 kg mass 25 m above the floor?
20. What has more energy, a 21.6 kg mass moving at 5 m/s or a 3 kg mass 9.2 m above the floor?
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Elements of Physics: Energy, Work, and Power

1. Give the formula for work.
2. What is Kinetic Energy? 
a. Give one example
3.  What is potential energy?
a. Give one example
4.  What kind of energy does gas in a tank have?
5. All matter is made of                             .
6. Positive and negative charges in an atom are a form of what kind of energy?
7. What is static electricity?
8. What kind of cells transmit electricity in the body?
9. How is the energy from the sun transmitted to earth?
10. What force holds protons and neutrons together?
11. What is the sun made of?
12. What is fusion?
a. Give one example
13. What is fission?
a. Give one example
14.  Where does photosynthesis take place?
a.   
b.     
15.  What kind of energy is stored glucose?
16. What is coal made of?
17. What kind of energy is sound?
18. How is heat made?
19. Friction has what as a byproduct?
20. What is the most common way of generating electricity?
21. Name 4 other ways electricity is generated:
a.  
b.   
c.   
d.   
22.  Energy in the explosion of gasoline becomes what kind of energy in the car’s engine?
23. What are the three laws of thermodynamics?
a.   
b.   
c.   
24. What is the most famous formula in modern physics and who came up with it?
25. What does this formula mean? (what is the key idea?)

Chapter 12 Review							Name:

1.  I ran out of gas and I am trying to push my car to the gas station that I almost made it to, but it won’t budge.  Explain how on earth I could have done no work, because I really feel tired.
2. List the units for the following
a. 
b. Work			
c. Distance

	
d. Power	

	
e. MA
3. How much work does a woman do if she exerts a force of 75N for 3m?
4.  Calculate the power a person can generate by running up a flight of stairs that is 5.0m and they weigh 55N
5.  Machines can ______________ and _________________ the direction of an input force.
6. Draw the following:
a. 1st class lever:
b. 2nd class lever:
c. 3rd class lever:
7.  What makes a machine simple (vs compound)?  
8. In what two ways does an inclined plane help make work easier?
a.     				b.
9. T/F	When work is done, energy is transferred or transformed.
10. T/F	Energy may be defined as the ability to do work.
11. T/F	Work and energy are always equal.
12. T/F	Work and energy have the same units.
13. Gravitational potential energy depends on what three things?
a.    				b.				c.  
14. Distinguish between mechanical energy and nonmechanical energy.
15.  The efficiency of a ramp is 65%.  If the amount of work input is 160 J, what is the amount of useful work output?
16.  What is the law of conservation?
17. Explain the relationship between kinetic and potential energy.
18. Describe an open system and a closed system.
19. What type of potential energy does a rubber band have?
20.   You run up a flight of stairs (a distance of 3.2 m) and have a force 500 N in 6.0 s.  How much power was generated?
21.  What is the difference between gravitational and chemical potential energy.  Give an example of each.
22.  If you use an inclined plan to move an object and you only have to use 15 N and the object weighs 60 N.  What is the mechanical advantage of the plane?
23.  Do machines reduce the amount of work we have to do?  Yes/No Explain!
24.  You have a flat tire and you have a choice of using 2 different jacks.  The jack you bought at Target has a MA of 2 and the jack you got from your dad as a Christmas present has a MA of 4.  Which jack are you going to use and why.
25.  Look at the diagram below and describe how PE and KE relates at the three different points.  Also, label where PE = KE.
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Chapter 12 Math Review

1. How long does it take to do 356 J of work with 16 watts?
2. How long does it take to do 49 J of work with 5 watts of power? 
3. What is the KE of a 3 kg mass at 7 m/s?
4. How much power is needed to move a 4 kg mass 12 m in 8 s?
5. How much work is done when you move a 28 kg mass 5 m?
6. If you held a 14 kg box in your hands and walked forward 8 m in 3 seconds, what power did you have?
7. Sally throws a 3 kg ball straight up and it reaches a height of 10 m. What is its PE at its highest point?
8. What is the KE of a 10 kg mass at 2 m/s?
9. What is the KE of a 22 kg mass at 9 m/s?
10. What is the mass if the work is 312 J and the object moved 14 m?
11. What is the mass of an object if it took 289 J to move it 12 m?
12. What is the PE of a 10 kg rock that is 150 m above the earth?
13. What is the PE of a 4 kg block 10 m above the floor?
14.  How long would it take to move an 18 kg object 6 m with 49 w of power?
15. What is the PE of an 8 kg ball that is 5 m above the floor?
16. A student who weighs 520 Newtons climbed the stairs from the first floor to the third floor, 15 m above, in 20 seconds. 
a. How much work was done? 
b. What power was used?
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Mission Possible

Purpose 
Design, build and test a Rube Goldberg-like device that incorporates at least 10 energy transfers and 5 simple machines connected in a series that completes the required task.

Competition
At the prompting of the teacher, a team member will activate the device.  This is the only time a participant may touch the device once started without penalty.  A bonus completion task is to be able to raise a golf ball at least 15 cm vertically above its starting position.  The final completion task is to be able to expel a golf ball from the device so that the ball comes to a complete stop 1 meter away from the end of all parts of the device.  The device must fit on top or around one lab station.  At least 5 different simple machines must be used. Energy transfers of the same type in succession will count as only one transfer.

One machine can be used to activate a stored energy source, which will enable the operation of the next machine.  Stored energy sources (e.g. springs, batteries, gravitational potential) and electromagnetic devices (e.g. motors, solenoids, magnets) are not simple machines but may be used as interfaces between the simple machines.  For example, the output work of one machine causes stored energy to be released that provides the work input to the next machine.  Batteries may have an electrical potential difference no greater than 9 volts.

The device may use as many simple machines as possible.  There is no requirement for unique simple machines.  However, machines of the same type used together will count as one machine.  Each machine must contribute toward the completion of the task.  Energy storage units (e.g. springs, batteries etc.) may be activated prior to starting.

If the device stops, jams or fails, the team will be allowed to adjust the device to continue operation.  But will receive a penalty and points will be deducted.  

Scoring
The scoring is based on the successful operation of each simple machine and whether the task is complete.  

1. Successful completion of each required task				50 points
2. At least 10 energy transfers						25 points 
3. 5 different types of simple machines.					25 points
4. Bonus points for raising the ball 15 cm above starting position	20 points

Tie Breaking Criteria
The team that expels the golf ball closest to the 1 m mark.

Team Members: _________________________________________________________

Required Tasks
1. Draw a diagram of the device with labels indicating the simple machines and the energy transfers. (Attached on a separate sheet of paper)
2. Among the group members, bring in a box of supplies from home to build the device. There may be no more than 100 items, and items must be already at your house. No item bought specifically for this contest will be admitted.
3. Be able to construct, demonstrate, and clean up the device in 1 hour’s time.
4. Submit a time for length of device running time. Be able to calculate the average speed of the device.
5. Write a paper evaluating the effectiveness of the design, how you would have improved it if you had to do it again, where all the energy in the device came from and went, and the individual contributions of each group member to the project. Describe the responsibilities of each team member and how much they helped in completing the task. Assign each team member a hypothetical grade (A-F). All members must initial the description. This paper is a large portion of your grade- what you write will affect, either positively or negatively, your individual grade!
Technical paper requirements- 12 point font, standard margins, double spaced, typed.


Day 1- Explanation of Rube-Goldberg machines and the task.
	Meet with group to plan

Day 2- Plan the device with group. 
	Construct the device and work out the running of the device.
	Diagram the device and then clean up.

Day 3-5- Reconstruct the device.
	Run the device as part of the contest.





See rubric for Grading scale….

MISSION POSSIBLE
Grading Rubric
	Requirement
	Comments
	Points Awarded

	SIMPLE MACHINES
Must utilize five of six simple machines.
Each machine is worth 5 points
	
	

	ENERGY TRANSFERS
Must have at least 10 energy transfers
Each transfer is worth 2.5 Points
	
	

	TASK COMPLETION
Was the team able to move a golf ball 1 m? 

Worth 50 points, 5 point deduction for interference

	
	

	Bonus
Did the team move a golf ball 15 cm above the starting height?
	
	



GROUP PAPER
	25 Points
The group must detail their machine in terms of energy transfers

	
	

	15 Points
Group submits detailed sketch of their machine
	
	

	10 Points
A future experiment section
	
	

	20 Points
A detailed listing of each members contribution
	
	

	30 Points
Have you included calculations for your machine regarding W, P, F, KE, PE, ME, and running time?
	
	

	INDIVIDUAL GRADE
50 Points
Based upon the group paper’s peer evaluation
	
	



TOTAL SCORE:                    .







Science Court
Heat and Expansion

1. What is the name of the movie star?
2. What is the name of the artist?
3. What does the artist have to do if she loses in science court?
4. Why does Fred paint?
5. What happens to the atoms when heat is added to an object?
6. What caused the plaque to expand out of its frame?
7. Why didn’t the plaque and frame expand at the same rate?
8. What is across the statue’s chest and in each shoulder?
9. Why did the lawyer think the artist was in love with the actor?
10. What was the verdict of science court?

Name 	Date 	Block

Insulator Comparison: Olympics on Mars


	As the U.S. Olympic Committee prepares for the first games on Mars, it needs your help.  Your mission: To design athletic wear to keep the athletes warm.
	Bear in mind that skiers on Olympus Mons, Mars’ giant extinct volcano, will face temperatures as cold as –257 F, (-125 C).  Without protection, they’ll lose all their body heat... fast.  As you know, heat always flows from where there is more heat to where there is less, unless you find a way to stop the flow.
	Where do you start?  Think about the animals that live in cold climates.  What helps them hold the heat?  Fur, feathers, fat and other fine forms of insulation.  The task is to evaluate materials for potential use in Martian Olympic wear.  You will be comparing six different materials and graphing their change in temperature.

Materials: large containers, water, ice cubes, thermometers, ziplock bags with various insulating materials.



Procedure: 
1. Brainstorm with your group about how to create an appropriate data table. It must include: Initial temperature, final temperature and temperature change and the six materials (includes a control).
2. Neatly draw your data table in the space provided. 
3. Write a complete hypothesis in “if…then…” format predicting which material will perform the best. 
4. Rotate through the stations collecting data in the following manner:
a) Place your hand in the inner baggie for 2 minutes (use the same person each time).
b) Take your hand out and measure an initial temperature for the inside of the baggie when it sits on the lab table.
c) Submerge the bag in the ice water without letting the water come to the top of the zipper on the bag. Record the internal temp after three minutes.
d) Remove the bag from the ice water and set out on the paper towel provided.


Create your own Data Table to display your findings
Write a Hypothesis 
Graph: Graph the temperature change for each material.  
Conclusions

1. Was your hypothesis supported or refuted? WHY do you think this is?

2. What data was used as evidence that less heat passed through the material?

3. What other factors should you consider when designing your Martian Olympic wear?

4. What general properties did the best insulators have? The poor insulators?

5. What other materials do you think should be investigated in the future?
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						Name _________________________________


Match each kind of wave with one item from column one and one item from column two.


	COLUMN 1
	
	WAVE
	
	COLUMN 2

	A.  used in remote controls for TVs and VCRs
	_____
	RADIO
	_____

	H.  used to find a broken bone or illegal plane carry-on

	C.  highest frequency and 
energy
	_____
	INFRARED
	_____
	J.  ROY G. BV

	D.  can cause skin cancer or promote vitamin D 
production
	_____
	VISIBLE
	_____
	K.  shortest wavelength  

	E.  longest wavelength
	
	ULTRAVIOLET
	_____
	L.    most dangerous waves

	F.  used to transmit cellular phone calls
	_____
	X-RAY
	_____
	M.  TV signals, and used in remote control devices like car alarms and garage door openers

	G.  wavelengths and frequencies that can be seen by the human eye
	_____
	GAMMA
	_____
	N.  radiant heat rays






15.	As you go from left to right across the electromagnetic spectrum what happens to the frequency and energy of the waves?  ______________________________________________________________________
________________________________________________________________________________________
________________________________________________________________________________________
16.	What happens to the speed of light as it enters a different medium?  _____________________________
________________________________________________________________________________________
17.	Which color of the visible light portion of the electromagnetic spectrum has the highest frequency and
	the most energy?  ___________________________________________________________________
_______________________________________________________________________________________
18.	Which color of the visible light portion of the electromagnetic spectrum has the lowest frequency and
	the least energy?  ___________________________________________________________________
19.	What type of wave is a radio wave?  __________________ an infrared wave?  ___________________



Waves & Electromagnetic Spectrum Worksheet

 (
Crest
Frequency
Mechanical
Infrared
Trough
Transverse
Radio
Gamma
Wavelength
Longitudinal 
Ultraviolet
X-Rays
Visible Light
Amplitude
Electromagnetic 
)Directions: Use the word bank to answer the following questions.  Each word will be used only once.  







1. ____________________ waves are used to penetrate solids and are used in doctor’s offices and as airports.

2. ____________________ is the distance between one point of a wave to the same point in the next wave.

3. ____________________ is the number of waves per unit of time. 

4. ____________________ waves occur when the motion of the medium is parallel to the direction of the wave. 

5. ____________________ waves have a color spectrum known as ROYGBIV. 

6. ____________________ waves disturb matter.

7. The ________________ is the top of a wave. 

8. The ________________ is the bottom of a wave.

9. ____________________ is the maximum distance that matter is displaced from the resting position.  

10. ___________________ waves are produced by stars and galaxies. 

11. ___________________ waves occur when the motion of the medium is at right angles (perpendicular) to the direction of the wave. 

12. ___________________ waves are often used in heat lamps. 

13. ___________________ waves are utilized by insects to locate nectar. 

14. ___________________ waves are transverse waves that disturb electromagnetic fields. 

15. ___________________ waves have the shortest wavelength and the highest frequency. 
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					What is Energy?


1. What is the relationship between energy and work?


2. What is the formula for work and energy?


3. Define Potential and Kinetic Energy


4. What is the formula for K.E. and G.P.E.?


5. How is G.P.E related to height and weight?


6.  What is the difference between mechanical and nonmechanical energy and provide examples for each


7. How does work affect K.E. and P.E.

Bill Nye- Greatest Inventions
Energy
1. Where does the energy from fossil fuels come from?
2. What is the name of the most advanced oil rig?
3. What has previously limited the offshore oil exploration?
4. What is the oil rigs’ maximum depth to search for oil?
5. What is the most abundant fossil fuel on earth?
6. Who was the first to build an internal combustion engine?
7. Who reformed the internal combustion engine?
8. What is the difference between a two-stroke and a four-stroke engine?
9. What was the more efficient competitor to the combustion engine and who is it named after?
10. When was the first successful diesel engine created?
11. What company is pioneering the GDI and what does it stand for?
12. How are fossil fuels made?
13. What was one of the first places with electric lights?
14. What is electricity?
15. What is the potential difference measured in?
16. In a 1 amp light bulb, how many electrons move past a specific point in one second?
17. What causes AC (Alternating current)?
18. When did the Greeks build the first water wheel?
19. Where was the first dam located?
20. What was the first dam used to power?
21. What are the tubes that pull the water down inside of the dam called?
22. Where is the Three Gorges dam located?
23. How many cities were sacrificed in its construction?
24. What is the largest dam in operation in the United States?
25. Typically, Hydrogen combines to form what?
26. What is the difference between fission and fusion?
27. Who created the 1st self sustaining nuclear reaction?
28. What US town was the first to be supplied by nuclear power?
29. What plant exploded causing great concern about the safety of nuclear power?
30. What country was this plant located in?
31. How many nuclear power plants are in operation in the US today?
32. What famous scientist pioneered the research to develop radioactive isotopes?
33. What year did she win the Nobel Peace Prize?
34. What effect do solar panels rely on?
35. Where is the RMI located and what does it stand for?
36. What Brazilian village was helped by solar power?
37. What 3 things do the villagers use the solar power for?
38. What is the new name for the ‘Sun race’?
39. What is unique about Paul McCreedy’s title?
40. What is the young inventor working on?
41. What is active solar power?
42. What is passive solar power?
43. What causes wind?
44. What do windmills convert KE to?
45. How much power does the wind farm in Pennsylvania produce?
46. How many people are currently served by wind power?
47. What does a fuel cell do?
48. What type are most hydrogen fuel cells?
49. What is the byproduct of a hydrogen fuel cell?

Brochure: Exploring Renewable Energy Sources

Assignment
· You will be assigned a research topic based on alternative/renewable energy technologies.
· The first part of your project involves researching as much factual information as you can about your assigned topic.  Collect facts along with charts and graphs that contain relevant data, diagrams,
· photographs, flowcharts, and any other interesting information you can gather about your topic.
· You will need to provide answers to all questions in the list below at some point in the brochure and use the pictures you collect to make the brochure visually pleasing.
· You will need to utilize your resources wisely and include at least five sources on your brochure.

Topics list:

Energy efficient products
Solar energy
Nuclear
Wind
Geothermal
Tidal
Hydroelectric
Alternate fuels
	Biomass
	Hydrogen based fuel cells	
	Other- nonpetroleum based fuels


Online Resources
 “Can a New Light Bulb Save the Environment?”
http://www.pbs.org/newshour/extra/features/jan-june05/led_6-13.html
Power and Deregulation
http://www.pbs.org/newshour/bb/infrastructure/power/#
Blowin’ in the Wind: Wind Power
http://www.pbs.org/newshour/bb/environment/jan-june01/blowing.html
Light Bulb Technology
http://www.pbs.org/newshour/bb/science/july-dec05/bulb_11-10.html
The Future of Fuel
http://www.pbs.org/newshour/science/hydrogen/index.html
Eco-Friendly Buildings
http://www.pbs.org/newshour/bb/environment/jan-june05/building_4-15.html
The Earth Debate: Energy
http://www.pbs.org/now/science/unenergy.html
American Energy Sources
http://www.pbs.org/newshour/bb/infrastructure/power/#
U.S. Department of Energy
http://www.energy.gov/engine/content.do?BT_CODE=DOEHOME
National Renewable Energy Laboratory
http://www.nrel.gov/
Renewable Energy
http://en.wikipedia.org/wiki/Renewable_energy
Research Questions:

1. What can this type of energy/resource be used for? Ex: to run cars, create electricity, heat homes…
2. How does it work? (this should be the bulk of your brochure and pictures)
3. What is the cost of using this type of energy/resource?
4. What are the negative aspects of using this resource/type of energy?
5. How is the energy stored for later use?
6. What are the waste by-products of this form of resource/energy?
7. Currently, what is keeping this form of energy from widespread use, and when will this change?
** Collect photographs, diagrams, charts, graphs, flow charts, and stories of people who are working with this resource/form of power so you can integrate them into your brochure.


Save a copy of your brochure in the O drive and in your U drive.
	

Write your name

Grade Template: Brochure # _____________ Energy source _____________________________

1. What can this type of energy/resource be used for? Ex: to run cars, create electricity, heat homes…

2 points


8. How does it work? (this should be the bulk of your brochure and pictures)

10 points


9. What is the cost of using this type of energy/resource?

2 points


10. What are the negative aspects of using this resource/type of energy?

2 points

11. How is the energy stored for later use?

2 points (might not be applicable)


12. What are the waste by-products of this form of resource/energy?

2 points

13. Currently, what is keeping this form of energy from widespread use, and when will this change?

4 points

14.  Give 2 examples of the photographs, diagrams, charts, graphs, or flow charts

4 points

15. Is is appealing to look at? 

10 points	



Total score out of	38



[image: j0282224]Alternative Energy Brochure Scoring Guide

1) Format: 	
a. Tri-fold brochure _________
b. Logical format _________
c. Visually pleasing _________
2) Research: 
a. All research questions answered ________
b. All facts are relevant _______
c. Bibliography- 5 Sources  _________
3) How does it work: 
a. Clearly explains process __________ 
b. Diagrams/pictures showing process __________
c. Evidence of people using it __________

For each item in the scoring guide above, you score
	5 – if it is always true of your assignment
	4 – if it is almost always true of your assignment
	3 – if it is mostly true of your assignment
	2 – if it is sometimes true of your assignment
	1 – if it is almost never true of your assignment

Add 5 points if you turned it in on time __________



						TOTAL __________ / 50 


Expert Group Review

For your review, make sure that you accomplish the following
· Answer the questions within your review section
· If you have calculations, provide at least five sample problems
· If you have calculations, provide the relevance of their units and describe any derived units and how they relate to the equation and the desired quantity.
· Define all key vocabulary terms from your section 
· Include at least 2 relevant visuals with your final presentation (your presentation medium does NOT count as one)
· Prepare your information for presentation in either PowerPoint or another tangible resource for your classmates (worksheet, graphic organizer, etc)
· Your presentation should fit within a 7-15 minute time frame
	
· 10.1- Measuring Motion
· Your Review needs to explain the following:
· What is the relationship between motion and a frame of reference?
· How are speed, distance, and time related?
· What is the difference between speed and velocity?
· How to calculate speed, time, distance, and velocity
· Analyze the motion of two objects in terms of distance and time graphically

· 10.2- Acceleration
· Your Review needs to explain the following:
· What is acceleration?
· How are velocity and acceleration related?
· How is circular motion continuous acceleration even when speed is kept constant?
· How to calculate acceleration related to the change in velocity
· How to graph acceleration on a velocity-time graph
· Identify the forces acting on a falling object and their effect on acceleration

· 10.3- Motion and Force
· Your review needs to explain the following:
· How do unbalanced forces effect the motion of an object?
· Compare and contrast static and kinetic friction
· Describe the differences and provide examples of harmful and helpful friction
· Identify ways in which friction could be reduced or increased 
· Identify and describe the forces acting on an object using a force diagram
· Determine the effect (magnitude and direction) of the sum of the forces acting on an object

· 11.1- Laws of Motion
· Your review needs to explain the following:
· Identify Newton’s laws
· Relate Newton’s 1st law to important real-life applications
· Explain how to calculate Force
· Explain how to calculate mass
· Explain how to calculate acceleration
· Use Newton’s second law to explain Force, mass and acceleration

· 11.2-Gravity
· Your review needs to explain the following:
·  How does gravitational force become stronger as mass increases and weaker as distance increases?
· Explain and describe the concept of free-fall acceleration near earth’s surface. How is it that mass is independent of acceleration?
· Demonstrate mathematically how free-fall acceleration is related to weight
· Explain how to calculate weight under varying circumstances (i.e.- on earth vs. on the moon)
· Describe the two components of orbital motion

· 11.3- Newton’s Third Law
· Your review needs to explain the following:
· Explain Newton’s third law
· Show and explain force pairs (action/reaction)
· Explain the concept of momentum
· Explain the conservation of momentum
· Demonstrate how all moving objects have momentum

· 12.1- Work, Power, and Machines
· Your review needs to explain the following:
· Define Work and power
· Explain how to calculate the work done on an object 
· Explain how to calculate the rate at which work can be done on an object
· Use the concept of MA to explain how machines make doing work easier
· Explain how to calculate the mechanical advantage of various machines (ramps, pulleys, etc)



· 12.2- Simple Machines
· Your review needs to explain the following:
· Name and describe the six different types of simple machines
· Discuss the mechanical advantage to using different types of simple machines
· Recognize simple machines within compound machines

· 12.3- What is Energy?
· Your review needs to explain the following:
· What is the relationship between energy and work?
· How to mathematically demonstrate the relationship between energy and work
· Define potential and kinetic energy
· How to calculate KE and GPE
· Using a scenario, explain the difference between PE and KE in the same system
· What is the relationship between KE and mass and velocity?
· How is GPE related to height and weight?
· What is the difference between mechanical and nonmechanical energy and provide examples of each
· How does work affect KE and PE?

· 12.4- Conservation of Energy
· Your review needs to explain the following:
· Identify and describe transformations of energy
· What is the law of conservation of energy?
· Describe the transfer of energy that occurs as energy changes from kinetic to potential within a system
· Describe the different ways to store various types of energy (MO GLEp9)
· Where does the energy go when it seems to ‘disappear’?
· What is efficiency?
· How can we calculate efficiency?

· 13.2- Energy Transfer
· Your review needs to explain the following:
· What is the difference between thermal energy and heat?
· What is the relationship between thermal energy and heat?
· What are conductors and insulators?
· What makes conductors and insulators effective?
· Define and distinguish between Conduction, Convection, and Radiation



· Electromagnetic Spectrum
· Your review needs to explain the following:
· What are the different parts of the electromagnetic spectrum?
· Identify the information that the electromagnetic spectrum provides about the stars and the universe (e.g.- temperature, age of stars, motion of celestial bodies) 
· Describe the effect of different frequencies of electromagnetic waves on the Earth and living organisms
· For an extra challenge- explain how the electromagnetic spectrum also provides us with information regarding the location of black holes



Expert Group Review Grading Rubric



	Expectation
	Always
	Sometimes
	Rarely
	Never

	Answer the questions within your review section
	25
	15
	10
	0

	At least five sample problems provided
	20
	15
	10
	0

	Units and Derived units explained
	15
	10
	5
	0

	All vocabulary terms defined
	10
	5
	2
	0

	Two relevant visuals included
	10
	5
	
	0

	Presentation prepared
	10
	
	
	0

	Time requirements- min. 7 minutes 
	10
	
	
	0





			           
			                   Total:                      /100

Comments:

Physical Science					Name:
Final Review


 (
a.  
What is the volume of the gas 40 seconds into the 
  
     
experiment
?
                                            ______________
b.  
How
 long does it take for the volume of the gas to 
     
reach
 59 
mL
?
                                                  ______________
c.  
What is the highest volume reached by the gas? 
                                            ______________
)[image: 01_12]

Chapter 10 & 11—Motion & Forces
1. What is the difference between speed and velocity?  

2. A car travels 600 miles in 8.5 hours.  Calculate the car’s average speed.  

Speed Graph	
 (
50
Time (seconds)
200
1000
500
0
100
150
A
B
C
D
)The graph below describes the motion of car. Answer the questions that follow.





Distance (m)






3. During which period was the car traveling the fastest?  Between…
A & B
B & C
C & D
all had the same speed

4. When was the car not moving? Between…
A & B
B & C
C & D
A & C

5. What is the speed during the segment C to D?

6. What was the average speed for the entire trip?

7. Newton’s Laws (6pts):
	Write what each law states in this column:
	Give an example of the law in this column:

	1st:
	

	2nd:
	

	3rd:
	


8. What is the Law of Universal Gravitation?  

9. What property of matter resists a change in motion or position? 

Acceleration Graph
10. The motion of a car on a city street is graphed below. At the beginning it traveled north.  Examine the graph and answer the questions below.
 (
20
40
60
80
100
120
0
6
4
2
8
-2
-4
-6
-8
Time
(
sec
)
Velocity
(
m
 /s)
)











11. What was the acceleration of the car from 0-10 seconds? ___________
12. What was the car’s acceleration from 40 to 80 seconds? _______________
13. During which time interval was it slowing down? ___________________
14. During which two time intervals was it speeding up ?________________________

15. Vocabulary:  Define the following terms, and include the formula for each.  (8pts)
      acceleration __________________________________________________
      momentum ___________________________________________________
      weight ______________________________________________________
      force _______________________________________________________
16. How much force is needed to accelerate a 300kg object at a rate of 4 m/s2?  (2pts)
17. Calculate the momentum of an 1100 kg object moving at a speed of .44 m/s.  (2pts)
18. The amount of gravitational force between two objects depends on what two 
properties of the objects? 

19. State the law of conservation of momentum.  

20. What is air resistance?  Describe what would happen if a bowling ball and a feather 
were dropped from the same height in a vacuum (a container with no air)?  

21. What are four different types of friction?  
a.			  b.			  c.			  d.

Chapters 12 & 13—Work and Energy & Heat and Temperature
22. Draw a pendulum and label a point where KE is maximum, PE is maximum, and KE=PE

23. What is the difference between potential energy and kinetic energy?

24. How is the kinetic energy of the particles in a substance (non mechanical KE) related to the temperature of the substance?

25. Explain why warm air and warm water rise.  

26. List the 3 methods of heat transfer and circle the method that requires no molecules.   
Put a box around the method of that occurs by direct contact.  

__________________	   ____________________	  __________________

27. Power = Work/time. What are the units for each part of this equation?

28. If it takes 10 seconds to do 50 Joules of work, how much power is generated?

Chapters 14 & 15 – Waves, Light & Electromagnetic Spectrum
29. What are the two types of waves?  What type is a light wave?
30. What type of wave does not require a medium?
31. On the following diagram label amplitude, crest, trough, and wavelength.  
[image: ]
32. What determines the color of light?
33. Which type of EM wave has the longest wavelength?  The shortest?
34. What types of EM wave has the greatest frequency?  The least?
35. List the types of EM waves and give one use for each.
Experimental Design:
36. Maurice wants to investigate the effects of varying wavelengths of visible light on the growth of plants. He exposes three bean plants to blue light and measures their growth for three weeks. He averages the results for the three plants. He exposes three sunflower plants to red light and measures their growth for one week. He finds the average for the three plants. He exposes marigolds to white light (all wavelengths) to use as his control group. He allows them to grow for two weeks and averages the growth for the three plants. All of the plants are given the same amount of water each day.  Maurice concludes that exposing plants to shorter wavelengths of light only (blue) causes plants to grow the most. 

a. What is the Independent variable in this experiment?

b. What is the Dependent variable in this experiment?

c. If Maurice graphs wavelength v. average growth, what type of graph should he use?

d. On which axes of the graph would each variable go?

e. Of the data gathered by Maurice, what was quantitative?

f. Was any qualitative data gathered?

g. List two things Maurice did well. Why were these good?

h. List three things that Maurice should change. 


37. Do you think Maurice’s conclusion is valid?

Physics Final Review

1.  How is motion related to frame of reference?
2. What is the relationship between speed, distance, and time?
3. What makes speed different from velocity?
4. During a track meet, you finish the 132 m dash in 18s. What was your average speed?
5. How much tome does it take for a student running at an average speed of 5.00 m/s to cover a distance of 20 km?
6. What is acceleration?
7. How can changing direction be acceleration if the speed remains constant?
8. You are interested in buying a new car. The black car has an advertised 0-96 km/hr time of 3.7 seconds. The yellow car has an advertised 0-60 km/hr time of 4.2 seconds. Using what you know about acceleration, which car actually has the greatest acceleration? 
9. A car starts from a stop sign and eventually gains a velocity of 18.7 m/s down Barry Road. The car does this in 1.5 s. What is the car’s acceleration?
10. What is braking distance, and how is it related to acceleration?
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


11. Plot the following data table on the graph.
	Data for a cyclist at constant speed

	Time (s)
	Velocity (m/s2)

	1
	1.2

	2
	3.4

	3
	5.1

	4
	7.5


12. 






13. Explain the concept of negative acceleration and deceleration. Give a real-life example of deceleration occurring.
14. What is an unbalanced force?
15. Why do balanced forces NOT affect motion?
16. While driving to school, my car experiences a reward, unbalanced force. What will happen to my car?
17. Give an example of each of the following:
a. Static Friction
b. Kinetic Friction
c. Rolling Friction
d. Sliding Friction
e. Fluid Friction
18. Give an example of harmful friction.
19. Give an example of helpful friction.
20. If I wanted to increase the friction on the golf ball in my Rube Goldberg machine, what are some of the ways I could accomplish this?
21. When you wrap a sandwich in plastic wrap, you must first unroll the plastic wrap from the container, and then wrap the plastic around the sandwich. In each step, is friction harmful or helpful? Explain your answer.
22. The force pulling a truck downhill is 2000 N. what is the size and direction of static friction acting on the truck if the truck does not move?
23. When graphing data, which axis does the independent variable belong on?


24. What is Newton’s 1st law and give one real-life example.
25. A car is traveling at 75 km/hr and suddenly swerves and hits a tree. Applying Newton’s Laws, what role does the seatbelt play in protecting the passengers in the car? Explain your answer.
26. What is Newton’s second law? Provide one real-life example.
27. What is inertia? 
28. How is mass related to inertia?
29. If a 3 kg bat is swung with an acceleration of 25 m/s2, with what force will it contact the ball?
30. Considering the same batter, bat, and baseball, if the baseball has a mass of .25kg, with what acceleration will it travel into the outfield?
31. What is the relationship between the gravity of an object and its mass and distance from another object?
32. What is the difference between the earth’s gravitational pull on a hammer dropped from 543 m and a spaceship in the thermosphere at 600 km?
33. How is gravity related to weight?
34. You have a barbell on earth with a weight of 100 kg. If you took it to the moon, how much would it weigh? (Gmoon= 1.6 m/s2)
35. What two forces contribute to the orbit of an object?
36. Why is free fall impossible on earth?
37. What is terminal velocity?
38. How does gravity affect the motion of a projectile?
39. What is momentum?
40. What is Newton’s third law? Provide one real-life example.
41. Give one example of a realistic force-pair.
42. A 42 kg Labrador is in a car traveling at 25 m/s west. What is his momentum?
43. A 92 kg student is sitting in my classroom. What is their momentum?
44. Explain the conservation of momentum.
45. Give one example of momentum being transferred from one object to another.
46. What is work?
47. What is power?
48. If I work very hard completing this review, how is it possible that I really have not done any work at all?
49. If I exert a force of 30 N over a 10 m distance, how much work do I do?
50. If I exert a 20 N force down, how much, and in what direction, is the floor exerting work on me?
51. If Chuck Norris and Captain America are both doing 500 J of work, but Chuck completes his work in 5 s and Captain America completes his work in 4.9 s, who is more powerful? (uses more power?) 
52. What is mechanical advantage?
53. Calculate the MA of a ramp that is 5 m long and 1.5 m high.
54. Name all six types of simple machines and give a real-life example of each.
55. How many classes of levers are there? Give an example of each one.
56. How are energy and work related?
57. What is Potential energy? Name something that currently has potential energy.
58. What is Kinetic energy? Name something that currently has kinetic energy.
59. What is mechanical energy?

60. What is non-mechanical energy? Give an example.


61. What is the PE of an object that has a mass of 25 kg being suspended 100 m above the ground?
62. How much KE does a 25 kg object have when traveling at 100 m/s?
63. What form of energy applies to each of the following:
a. A Frisbee flying through the air
b. A hot cup of soup
c. A wound clock spring
d. Sunlight
e. A boulder sitting at the top of a cliff

64. Water towers and storage tanks are typically built on hilltops. Why?
65. Name one situation where gravitational potential energy can be harmful and one where it is helpful.
66. What is efficiency?
67. How is it measured?
68. What is the law of conservation of energy?
69. Use the concepts of KE and PE to describe the motion of a child on a swing. Why does the child need a push from time to time?
70. When you do 100 J of work on the handle of a bicycle pump, it does 40 J of work pushing the air into the tire. What is the efficiency of the pump?
71. List the various types of waves in the electromagnetic spectrum in order from greatest wavelength to shortest wavelength.
72. List the various types of waves in the electromagnetic spectrum in order from lowest to highest frequency.
73. Explain photons.
74. Give one example of the following:
a. Conduction
b. Convection
c. Radiation

75. What is a conductor and what makes conductors different from insulators?
76. Why are metals such good conductors?
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Concept Review

Section: The Nature of Science

1. Name four branches of biological science.

2.Define the following terms:
a.science

butechnology

€. scientific model

3. Deseribe the difference between a scientific law and a scientific theory.

4. Explain why it is important for sclenists to be objective in their observa-
tons,

5. Explain why each of the following steps is important to scientific study.
a. planning experiments

b.testing results
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Concept Review

Section: The Way Science Works

1. Name thrce tools used by scientists, and describe how they are used.

2. Explain why an experiment should test only one variable at a tine.

3. Convert the following measurements as indicated:
.95 cm to meters
b LIL to milllters
17000 m to ilometers
4,500 kg 0 grams

.25 mmol to moles

4. Explain why it is important that a hypothesis be stated so that it can be
‘modified

5. Deseribe why prefixes are useful with ST units.

6. Explain why scientisis use ST units instcad of units such as inches and gallons.
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Physical Science: Name
Experimental Design Date
Experiment |

(Chris and Erin decide 1o test whether storing popcorn inthe freezer causes
'Popeom to “pop” better than popcorn stored at oo temperature.

State a possible hypothesis.
i,

Block,

v: DV:

Experiment 2

‘Tony and Kyl decide to test two differentink pen to see which one.
‘writes for the longer time. What are some important consiants to
consider?

>

>
>
>
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Experiment3
A chemist made some observations about a ew type of plastic:
that may be biodegradable inacidic soils.

State a possible hypothesis.

‘

I,
then
v: DV:

‘Experiment ¢

Andrea & Tiffany decide to determine whether an object with
more mass will fallfaster than an object of lesser mass.
State a possible hypothesis.

I,





image7.gif




image8.gif




image9.gif




image10.gif




image11.gif




image12.png
PRI

Metric Mania
@ Conversion Practice
Kilo -
1000
units.

To conver 1.8 largerunt. move
dociml poi 1o he af o Gwide.
pralasiubiishang

Try these conversions, using the ladder method.

1000mg =

[ ] t60em= o

1099=

s m
14 km= m
250m= km
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Metric Mania Narme_

Conversion Challenge
Write the correct abbreviation for each metric unit.

1) Kiogram 4) Miiter 7) Kiometer
2) Meter __ 5) Milimeter ___ 8) Centimeter ___
3) Gram 6) Liter 9) Miligram

Try these convarsions, using the ladder method.

1) 2000mg PI T — ) t6em=____mm
i0ekm=___m 7) 189 " 12) 2500m=___|

3) 480cm = m 8) 75mL= L 13) 85g= mg

4 56k=___g 9) S0em=___m 14) 63cm=____mm
5 8mm=__em 10)56m=___om 15) 120mg=___g

Compare using <, >, or =.

weaOm  muQuom  misom (O s
wmaQuoem  moreOss masn(wem
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Center
Case #2
Mass = 22 kg m :
Volume=2x1x1
2 o m’
Density = .26 K9 Density = .26 k_g] !
y = - m? m
1 1
Case #3 Case #4
Mass = .52 kg Mass = .26 kg
Volume=1x1x1 Volume=1x1x1 1
=1m? 1 m3
Density = .52 L% Density = .26 kg
m m3
it Mass
Density = = 20gm = 02kg
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Mixture of hydrogen and oxygen
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Chemical React

What is chemical reactivity and how is it predicted? b Export Chart | | print Report

Compatibility Chart

This chart provides an overview of the reactivity predictions. For more details, click on a cell or seroll
down the page
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Lab 2.1- Density Challenge

eview
1. What is density?

2. Whatis the equation for calculating density?

Problem: Take the measurement challenge. Accurately measure the length, width
and height of a small plastic block and calculate the block’s volume. Then predict
the mass of the block—without a balance—by using the block’s known density.

Background:

All measurements involve some degree of error or estimation. The
‘measurements are based on the fact that the human eye can estimate to one-tenth of
the smallest mark shown on a measuring instrument.” Therefore, a ruler with only
1-cm increments can provide measurements that are estimated to 0.1 cm, while a
ruler with 0.1-cm increments shown can provide measurements that are estimated
10001 cm.

In this activity, the first goal is to determine the volume of a plastic block.
The volume of any regular solid can be calculated using equation 1. The length,
width, and height must be measured using a reliable instrument.

Volume = Length x Width x Height equation |

Once the solid’s volume has been calculated, the mass can be predicted
using the know density of the solid. To predict the mass, rearrange the density
equation shown in Equation 2 o solve for mass, as shown in Equation 3.

Density = v';‘l_““;w equation 2

Mass = Volume x Density equation 3
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Success of this laboratory activity depends on the ability to take accurate.
measurements and to apply the rules for ignificant figures in mass and volume
calculations.
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Percent Exror for Blocks: 1
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Procedure:

1. Obtain a plastic block from the teacher. Record the block number and color
of the sample in the data table.

2. Measure the Length (longest side), Width (next longest side) and the Height
(the shortest side) in the data table to the nearest 0.1 cm using the metric:
ruler.

3. Calculate the volume of the block using the appropriate number of
significant figures.

4. Use the known density of the block to calculate the mass of the plastic block.
“The known densities for the blocks are shown in the table below.

5. Record the calculated mass of the block.

Block | Color of | Length | Width | Height | Volume | Calc. | Actual
No. | Block Mass | Mass
Necessary Calculations:
(Show all work) Color of Block
Paper-white 0541
Black 0967
Milky-white 0310
Clear 117
Gray 142

Determine the accuracy of the mass calculation by comparing the calculated mass
with the actual mass. Calculate the percent error in the mass calculation using the

‘equation below:

Percent Error = Calculated Mass — Actual Mass x 100 =
Actual Mass.

Percent Error for Blocks: | 2 3
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Using the Periedic Table

Fliment

Lithium

Benyllium

[
| Argon

Scandium

Vanadium

Gullium

Selenium

Antimony

Xenon | |
i

Tidium |
Bismuth

marium

—

Thorium

Jutonium

(Californium
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Ch 4 Review

Use the periodic table to complete the following charts. Remember to round the
atomic masses into whole numbers

Table 1.

Name

[Symbol

Atomic#

Protons | Neutrons

Electrons | Group | Period

i

A | 2

Table2.

Valence &

‘Atomic Model

Dot | Happy YN

Nitrogen

Tithtum

Calcium

1. List the name, charge, location and mass of each of the three parts o the atom.

2. What determines the reactivity of an clement?

3. Why is an atom considered to b electrically neutral?
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Physealscience A

Wwe

1 Ity th following clements a being metali (M) or ponmetallic (NMD)

1. aluminum

2 berylm 3. boron 4.carbon
5. chromi 6.cobalt. 7. copper S apon
9. chlorine 10.ir0n 1. potassiom ___12.caeium,
13, bariam 14, st 15.phosphors__ 16.silver
17.2inc 18, ithiam 19.oxygen 20, iodine

L. Menify the following as being  propety of meals () o nonmetals (NM).
21, good conductr of decricity
2. low densty

23, high meling point

24 mallesbe
25. bt
26 ductile

27, low meling point

28, lusterous

29, liquid or gas a room temperature

30.4ul

1L Wity the following combinstons a forming an fonic compound (1) or covalent

34 NasdH
38 Baand 01

2cma

46 Nismds

‘compound (C).
31CamdH 2AgandCl 33 Mgand]
35.Cand 0. 36.Feamd0 ___37.Mamds
0.KadF ___40PadF 41200
D AumdCl__ 4Timd0 4s.SamdBe
47.CrandSe ___48Nasnd C1 ___49.Lisnd1

50.Nand Br
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Tonic Naming Name:

The following are all ionic (metal +nonmetal). Name or give the formula accordingly.
L Ka

2. KO

3 C0

4 Mgl
NaH

RbBr

7. ALOs
8 K

9. AlCly

10. CsCl S
. Calciumiodide ____©

12. Calcium hydride

13. Magnesium fluoride

14. Sodium nitride

15, Bariumnitride
16. Rubidiomoxide
17. Lithium chloride

18. Strontium sulfide

19. Cesium fluoride

20. Magnesium phosphide

a1, Barium oxide I
22, Sodium hydride

23, Potassium selenide __

24. Calcium chloride
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Covalent Naming. Name

‘The following are all covalent (2 nonmetals). Name or give the formula accordingly.

®. o

2 PO,

3 co

4 No

sP
6. PO;
MO
8 s

oBuOS___
10. F:0,

11. Dinitrogen pentoxide

12. Carbon disulfide

13. Diphoosphorus trioxide — —
14. Pentaphosphorus dioxide

15. Boron tifluoride

@) 6. odine monochoride
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L. Determine what type of bond the following compounds will make and name them appropriately.

‘Atoms/Compound “Type of Bond Name
co,
Dinitrogen pentoride
MgandCl
Calcium selenide.
Alando
NaandN B
50,
Barium nitride
Magnesium phosphide-
Carbon disulfide
Baand O
LisndCl
Phosphorus pentachloride
CamndC )
Aland As o
| om0 »
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Naming lonic and Covalent Compounds

(Give the name of the folwing compounds. They may e eitheronic or covalen, 5o make sure that you
usotheright naming method!

Name
1. NoF.

2 NFy

3 Mgge
Kl

5 1o

6 A

7. Py

8 Py

[ 9. PbO

10.c0

.5

12 MgPy

Forth folowing compounds, gvoth foruss. Remember they may b aier onc or covalen, 5o b
surohat you se the right naming methodt:

13, Litium Chioride

14, Aluminum Sulfide

15. Berylium Chlride.

16. Nirogen Trchiorde.

17. Dintrogen Trioxde
[} 18. Oxygen Difuoride
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18. Phosphorous Pentafluorde.
20, Cakium Oride

21, Barom Oside.

22 Siver Bromide

23, Sodium Fuordg

24 Magnesium Chiorde

25 Diboron Tetrahydide.

2. Znc lodde

27. Nirogen Monoxde
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Section: A Guided Tour of the Periodic Table
1. Write fre chemicalsytubol for cach of the folloing elements:

_a mongmes 4 wanium
blead & madon
& catbon taller
2 State the importance of vlene eectrons in the orgaization of the periodie
Tabe,

3. Describe the diffrcnes between the o nomber and tho Iass numbes of

4. Understandiag Systems Wiy do stoms of Group L e ko lectrons
0 foran calons, whereas o of Gron 17 elements o electaons o o
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of eaclIsooe, wal il the mumber of protens,nebtrans, and electzoms
o ineash Eotope

6. Explaln Low th elative abimlnce of each hydropen is0s0po alfeets bydio-
s svctage ol s

o 1 ol bt S, 4 s e,
m s T s oo





image48.png
o e To
Skils Viorheet )

Concept Review

Section: Families of Elements

1. Classity each of th follwing slements 3 an alkai metal, ksl earth
netal, st el or sermiconduetor baed on 4 prsion in the perioclic
bl

. nibidiu, R
b.sticon, 51

e siher, A

- b, B

2. Clnssity each of the olloeing clomerts as  halog, noble s, or olher
nommetal based on s posiion i the periodic bl

& carbon, ©
b. cllsine, €1
- € sudon, R

R——
3. Predict whieh of the following lons would be el to fon:

&N a B
boor o
o K

4 Explain why chlorine,

15 vy reactive, wheress aryor, Ar i unreactve

5. Amalyze tre following s of kements, and detertuine whethee cach g
s similar o diffrent eactictles.

potassiun, K, and sbidm, T
b. calchun, Ca, and barkun, B
€ sodiam, o, nd ellortne, €1

et T, a5 Krspron, K
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Assesamant TEST A

Chapter Test

Atoms and the Periodic Table

In the space provided, writ the leter of the tarm o phrass that best completes
ach statement or best answers each question.

T Dton's atomie cheory saics il very element s e of acoms
that cauld ot be subdivided, onns oF (he sume lement e alike, anct
. stevms are made of protons, awtsons, ad leclrors,

b the murleus s the venter uf e o
.l can oin 6 form molecules.
. alome are consianly in motion.

2. Vhich stasemaens bt he atomie nucleus s cosrct?
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ctasge
b. The masleus i made o protous vt msons e s A pesitive
chae.
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3. According to Bolws model of the o, elscrns behave ke
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4. The order o elemeres n he periodic bl s hasel o
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b theelactic.eharge of the rucleus,
€. the mmmber of nentrons n e nucleus.
. i s,
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2. changing from one perdod Lo ¢ L ki e Tuvine.
another
. losing or geming protons, . losiag o g locteons,

5. g avomic rumbor s . This sosas Ul a0 xyen wlom ha
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ICun(ept Review

Section: Compounds and Molecules

1 Bxplain why s ore Tl b sepiate the elements of 1 compound than
the subsiances L ausdur.

2Tt the nunibers ane ki o o or o conlaine i the Fllowing
compourcs:

v
b.co,
cxme
4w

o 150
3. Descrtbe the dllrcace between & bl slck motel s & pace iling
modelof & compound.

. xplain why a substanes it  nerwerk struoruro has & igh uelig o

5. Contrast the stzuctuse of vl sall and bl g

6. Prediet shethor a compound wlth a Vollng peiat ol 55°C i ikely 1o be
nelsork solid or n the form of indisidual moloculcs,
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Concept Review

Section: lonic and Covalent Bonding
1. Explatn by ators willlen join tngether t form bonds,

2. Koxplatn iy bl sall docs sl el casil

3. Contrust fonic and covalent bonds,
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Concept Review

Section: Compound Names and Formulas
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. calium chlorde (oric)
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Chapter 4 and 5 Review Name,

1. Each molecule of CO, contains one atom of Cand. atoms of 0.
@ . 5owmany atoms arein th fllowing molecule? C.aHuN.08HCI
& 0T T
3. How many atoms arein thefollowing molecule? 2 CuaHsoNeOS
H 0= T

4. Whyare alkali metals extremely reactive?
5. Why doatoms join (bond)?

6. Why are the noble gases inert?

7. Whatis the charge on an atom? Explain.

8. Describe the nucleus of an atom?

9. Tonic bonds form b/t nd .
10.1n an fonic bond the s always positive, aka.

@ 1 Inanionic bond the. is always negative, aka .
12. Using your periodic table, list all the alkali metals.
13. Electrons e charge.

14. According to Bohr's model of the electron, how do electrons behave?
15. Why are metals good conductors of electricity?

16. The atomic number of Re is 75. The atomic mass of one i its isotopes are 188. How many .
Protons Neutrons Electrons

17. Where are the nonmetals found?

that

18, Wisai i e force cal atviis o s together?

19. Atoms of elements that are i the same group have the same number of

20.According to modern atomic theory, it is nearly impossible to determine an electron’s exact

21 Briefly describe the modern atomic theory.
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22.How is the modern atomic theory different from Bohr's model.

23.The order of elements in the periodic table is based on what.

o oe
24.How do halogens form compounds?
25.What is an ion?

26. ions are positive, and ions are negative.

27. How are mixtures different from compounds?

28.An element with five electrons in its outermost energy level would form an ion with a charge
of?

29. How many valence electrons do the following have?

Alkali Metals Halogens ____

Alkaline Earth Metals ____ Noble Gasés
30. What determines chemical properties?

31. Why do solid ionic compounds have very high melting points?
32.Describe semiconductors (metalloids).

33.The majority of elements on the P.T. are

'34.Which type of bond shares electrons?

35. Which type of bond gives/takes electrons?

36.Draw the electron dot diagram of the fllowing atoms.

B Ar 13 F Rb Ba
37. Elementsin the periodic table that have repeating properties are ina
38.Elements in the periodic table that have common properties are in a
‘39.Fillin the table.

["Name [ Symbol | Atomic # | Proton | Neutron | Flectron | Group | Period
S

T

SA 4
40. Why do magnesium and fluorine form an ionic bond and NOT a covalent bond?

41. KNOW HOW TO NAME IONIC AND COVALENTI!!!!
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CLASSIFICATION OF CHEMICAL REACTIONS

In the chemical equations below, ci
following:

i47 each as one of the

A, swTHEsts 8. oecavposITION
©. SINGLE REPLACEMENT D. DOUBLE REPLACEMENT

o sicy—>si b2y

2. Cu+ 2ANOg—3 CutNogy + 289

3. c o2,

4z eI —>H e zacy,

8. 2Hg0 —P2Hg + 0,

6. NagSO, + CaCh—>CaSOy + 2NaCI

7o NaCI ¢ AgNOg> Agt ¢ NaNG

L )

To__ 20+ MCI—>ZnCy 4,

100 Oy vz —Daer o+ By

o PhON,—> PO+ Mo

120 PRCIL+ LigSOp—»2iCl + PoSO

R = e v

14 cdcog=dcao ¢ cop

1.2+ zm0 —>akon ¢y

1 i —mhcy, ¢+ iy

170 He0, + 4HCI—dMnCl, + 240

18 e ciy—— cucry

19, Fe0;+ sc—»2Fe s3c0

0. c o+ o—co,

21, Reaction in which a campound is broken down to two

Slemente.

22, Reaction in which two compounds exchange positive ions

to piduce two new compounds.

23. Reaction in which a compound reacts with a metal to
PROGUEE 3 new compound And & new metal. o

24, R
compaund.

ction in which two elements combine to produce &
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Identifying & Balancing Chemical Reactions Name:

In the blank on the left identify synthesis (S), decomposition (D), single
placement (SR), double replacement (DR) or combustion (C). Using
Sefticients, balance the equations.

1. _H + _0p > _HO
2. _NH; o> _Ny o+ _H
__ 3. _Se+ _-0;-> _SO;

CH + _0; - __CO; + _HO

5. __AgNO; + __FeCl, - __AgCl + __Fe(NO3)s
6. CHy + _0; - _COp + _H0
7. Zn + _HCl > _2nCl; + _H;

_ 8. __SiCly + _H0 - __HSi0q + __HCL

9. Na + _H0 > _ NaOH + _H
__10. __HPO;, —> _HP0; + _H0
1. CicHis + _0; = _CO; + _H0

12. Pb(NO3); + _KI > _ PbI; + _KNOs

__13. _ Al + __Fe0 - _ALO,+ _Fe
__14. _K + _Br; - _KBr

15. _ P05 > _Py + _0
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‘Types of Ghemical Reaction Worksheet
° Balance the reactions a to f and indicate which types of chemical reaction are boing reprosented:

Name:

@ __NaBr+__ CalOH),> __CaBry+__NaOH ReactionType:
B) __NHg __ H,SO,> __ (NH}SO, Reaction Type
© __CH0+__ 0,5 __CO+__HO Reacton Type
@ __Pbe__HPO,>__Hy+__PbPO,),  ResctonType
©) LN+ ___NHNOy> __LiNOy+ __(NHQN  ReacionType:
) HBre__AKOH), > __H0+__ ABr, Reacton Type
) Na;PO, +3KOH > 3NaOH +KPO,  Reacton Type.

) MgCl, + Li,COy > MgCOy + 2 LiCH Reacton Type

) CeHyy +90,36CO0, +6H,0 Reacton Type

1) Pb+FeSO, > PbSO, + Fe Reacton Type

K) Caco, a0 +CO0, Reacton Type

) P+ 30,92P0, Reacton Type

m) 2RONO, + BoF, - Ba(NOy), + 2RbF  Reacton Type

) 2AgNO, + Cu> CulNOy), +2 Ag Reacton Type

0) C4HgO +40,3C0,+3H,0 Reacton Type.

P) 2Cqhlg + Fo > Fo(CgHg), Reaction Type

@) SeClg + 0, > Se0, + 301, Reacton Type

1) 2Mgly + Mn(SOy), > 2MgSO, +Mnl,  Reaction Type.

5 0,20+0, Reaction Type
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T tions Worksheet

Balance the following equations and indicate the type of reaction taking place:
1) __NeBr+___HiPO,> __NaPO.+__ HBr

‘Type of reaction:

2)  ___Ca(OHn+___AiSO) > ___ CaSOs+ ___ A(OH)
‘Type of reaction:

3  ___Mg+__ Fe0s>__ Fe+___MgO
‘Type of reaction;

4 __GHt__0;3__ CO+__ HO
‘Type of reaction:

5 __PbSO,>__PBSOs+___0O;
Type of reaction:

6 N b3 N+ H
Type of reaction:

7 ___HO+__SOs>__ HSO,
Type of reaction:

8) __ HiSO.+__ NHIOH> __ H0+_ (NH)SOs

Type of reaction:
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INTEGRATING BIOLOGY

Cross-Disciplinary

Serendipity and Science
Read the following paragraphs, and complete the xercses below.

When Scotsh scientist Alexandes Flenin observed that green mold was grov'-
ingon a bacteri culture plae, he sopped o investigate. Fleming saw hat bcte-
ia covere the plate cxcept where the mold was. Femings curlosiy led 1o the
development of peniiln, the st antiblotc. Fleming’ dicovery s an example
of serendipity—finding something good by acident. Ae these discoveries eally
accidental, o do they resut from skil, knowledge,and curiosty?

DEADLY DISCOVERY

In May 1995, a healthy young man dicd suddenly in the Four Corners area of the
southwest United States. A doctor in Gallup, New Mexico, recognized sinilarities
in this death and the death of the young man's Hancée a few days carler at
another hospital. Then the doctor identified three other similar cases. Within a
week, the New Mexico health department notified the Centers for Discase
Control (CDC) that an unknown epidemic might be starting,

SERENDIPITY

By the end of May, a team of biologists, epldemiologits, clinicians, and labora-
tory scientists were working (o ldentity the cause of death. The CDC used DNA
testing to identify the pathogen as a hantavirus, which is carried by rodents.
‘Scientists canght and tested mice i the Four Comers area. They discovered that
he new hantavirus was carried by deer mice.

QUICK RESPONSE
‘Sclentists found hov the virus infected humans, and how it acted i the human

ody. Within six months, scientists developed a test or the disease associated
with this e vius,

Exercises

1. What characteristics and skills do you think kept Fleming from Just discarding
the moldy culture plate when he saw it?

2. What characterisies and skills do you think made the doctor in Gallup notice.
and investigate the similarities in the deaths?

3. Was the discovey of the new hantavirus serendipity or science? Why?

[T T—
ol Sence Specnam. 56 ntadicion s Seence
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on.6Review

e croie
ity e of b hiehs s cmplche st o s e stion

1. Achangeinthecolr of a sobtionsasgn that
2. achemicalchange s taking place.

©. oxygenis present.
b aphysical change has justoccurrd. . ongani chemicalsare presnt.
2

b achemical @ memyme.

3. What bappens n  chemiea racion?
s Atoms are destroyed. <. Molecules ae destroyed.
b Aloms ar created. & Atoms ae reamanged.

1n 3 cxothermic reaction, energy i release from
2. thereacanis o the suroundings.
b the suroundings 10 the reacants.
5. Chenical energy is energy that s

5. sdded toa resction n he formofbeat €.
b, present withi the boods of compounds. d.

|
i

6. Thecnergy soure in photosyothesis s
5 lghtenergy. © heatenergy.
b, chemical enery. 4. Kinetc energy
7. "The roduct of the syndhesi reacion between sodum and chorine gas s
2. polyethylene. . sodium chloride.
b, carbon doxide. 4. copper () chioride.
8. When methane bums in theprescnce of oxygen, the produets arc
2. carbon diovide od water . soot and watr
b, bydrochloric acid and watcr. 4. simplesugar and oxygen.
9. Whon watris broken down by lectrolysis,the productsare
2. water and carbon dioxide. €. hydrogen gasand oxygen s
b, hydrogen and oxygen ons. 4. ovygen nd methanc
10

A chemical equation i balanced by changing or adding.

. chemical symbols. <. cooficiens.

b ubscrips 4. reactants.

11, A baanced chemical equation showsthe proportions of eactants ahd producs necesary for

. thereacion to occur. <. energy use tobe minimized.
b, mass o be conserved. electrolyss 10 ocur.

12 Wthereaction 24,0, »21K01 0

i you stat with 4 mol of 1,0, bow many molesof Oy will you &xd up
5 ol e 2ml
b 3mol @ tmol

3. I balanced chemical reaction,the ttalmass of the products always uals the
5. molar mass of the esciani,

€. toal mass of the escants.
b, stomic massofthe reactans.

. proportional masses of the reactants.
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Name:

TS

Which of the folowing factors may speed up  chemieal racion?
s smaller surfaceara. . higher emperaure.
b, stiing. 4. alloftheabove.

15, Ancnayme s a special ind of catalystthat works 0

c

ompletion
Completecach senence o statement.

16
n.
.

1.
.

.

.

Specd up a specifc biologial reaction.
break down chemical elemests.
slow downa chemical recton.

naitain th corrcttemperature fo  reacton.

powr

When breadrse, i i s that s chemica reaction s producing (s gas &n odor).

A ching ofcolor s a sign that a (el change)physcal change s taking plece.

The changesthat rc vl during chemica eaction e sign hal th (ko protons) i he rscants
bave boca rearanged.

v chemical resction, atoms are (rerranged, doubled) but they are ot crestod or destoyed.

A cheical reaction tha ransfers cnegy from the reactants o e surroundingsis rferrd 10 88
(endotheri. xothernic,

Photosythesis s ancxample of () (endothermic, exthermic) chemiclreacion i which plants w30
sunlight o

. tna(n) lecomoostion,synthesis) eaction, e eacants ar broken dovn oo othr sbstaoces.

Ina combustion reaction, ritroge, 0xygen) mus b prest for the reactast 0 bur.

. Aluminam undergoes  sngle-displaccmetrecton withcopper (1) ulae provided that i (s

more)reactive than copper.

A catlyst that slows  reaction s caleda(o) (enzymelbibitr)
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26. 16, iy thefllowingasbingsyhess 5), dcomposiion (D), singlereplacement (SR, dosble
eplacement (DR) or combusin.
) CHe 4 20,500, + 20

BES s et s
) CuSO, + Za-> Cu + ZaSO,

& NoOH + HCL > NaCl + HO

00+ 2l 2O

27, Wit doos it mean o say tha chemicalractions obey the lw of conservation”

28, Lt three things that ar cvidenes tht a chemnicalreacton has aken place.

29, Whyis it incorrectto balance chemical equation by changing the subscrits? Explsin.

30, Listthrce forms of cncrgy that mighi be absorbed or rleased dring achemica resctior:
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INTEGRATING CHEMISTRY

Cross-Disciplinary

The Chemistry Connection

Read th following paragraphs, and complete the exercses below.

Sclentiss define chemistry as thestudy of mattee and the way it changes. Because
 change n malter equires a cliange n enerey, changing energy from one form o
nother i also part of chemistry. Chenisty s & principal investigaton too for
many fieds of scence. Scentists who use chemisty include physicists,
astronomers, and earthscletiss. Biologsts and halth scientists use chemisty (0
Study ving organisis.

PROTEINS ARE CHEMICAL COMPOUNDS
Proteins are a major interest to scientists who study the chemistry of living
things. Allliving organisms contain protein. Plants malke the proteins they necd
from substances in the air and soil. Humans and other animals must obtain the
building material for proteins from the food that they eat

THE HUMAN BODY CONTAINS MANY PROTEINS.
‘Your blood, brain, museles, and tooth enamel all contain protein. Even tiny bacte-
via have protein, and viruses, which are even smaller than bacteria, are made
almost entirely of nucleoproteins. Nucleoproteins are combinations of proteins
‘and nucleic acids. You are probably most familiar with the form of nuclei acid
Known as genes, which determine heredity.

ENZYMES HELP CHEMICALS IN THE BODY REACT

Genes are made of a nucleie acid called deosyribonucleie acid (DNA). In addition
10 determining heredity, genes control the reproduction and dally functions of
cells. DNA controls the formation of another nucleic acid, ribonucleic acid (RNA),
RNA spreads through cells and coniols the formation of proteins and enzymes.
Enzymes trigger the various chemical reactions that are necessary for .

Exercises.
1. Why s protein chemistry of great nterest?

2. What s the role of food in the production of human proteins?

3. Why might every person be called a chemist?

LT —
Holt Sence Specrum 57 nroducion to Saence
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KINET\C & POTENTIAL ENERGY LAB

+"To use previous knowledge of velocy o perform kinetic energy calculations
To pracice using a triple beam balanee.

‘To practice making aceurate messurements involving time.

To make caulations of gravitational ptental energy

“Ta determine whl afects GPE and KE more.

Potential Eergy s the mechanica cnergy of posiion. T ather wards, potental energy is ow much ptential
something has t do work. The formula used fo measure P.E. i

P.E. =Mass x G x Height

“Think aboutthis and take & guss: how would the potentil energy of an objectbe diffeent o the moon?

Instructions: Determine the gravitational potential energy in each situation below:

Object | Mass (g) | Mass (kg) Location Height | P.E.

Faperback Book On Floor

Faperback Book OnDesk

Faperback Book OnTop of Tallest
Group Member's Head

Agenda/ Gn Floor

Planner

Agenda/ OnDesk

Planner

Agenda/ On Top of Tallest

Planner Group Member's Head

Beaker On Floor

Beaker OnDesk

Beaker OnTop of Tallest
Group Member's Head

Matchbox Car Gn Floor

Matchbox Car OnDesk

Matchbox Car OnTop of Tallest
Group Member's Head

“The higher an objct s ofof the ground, the mre/les cixcle cne) potential energy it ha,

Would a matchbos cae have more/lss (el one) polential energy on the moon than i doeson the carth?
Explain
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Kineti Energy is the mechanical energy of mation. Tncther words, kineic energy is how much work an object s
cumently doing. The fomula for determining K.E. i

KE =12 mxv)
And theformua for messuring velocity/speed i
V=D/T (D = distance (in meters); T = time (in seconds))

You wilset up a samp similartothe one you se up n the second colision 1ab, except you il vary the height
and angleofthe ramp for ach set of il

‘Wooden Board (Marked
at-80 cm from the
botton of the ramp)

ok i
- \ s
ks vy e
b ks st —
5

Fill in the data table on the following page to delermine both the P.E. and K.E.fo each situation. Remermber,
elease the car it thefront wheels 3 disance of 80 cr rom the bottom each ime you do  tria

Experiment One: Ramp with Two Books:

Trial Mass | Distance Traveled | Time | Velocity | KE. (Joules)
(kg) by Car (seconds) | (m/s)
(meters)
T
2
3
Experiment Two: Ramp with Three Books:
Trial Mass | Distance Traveled | Time | Velocity | KE. (Joules)
(kg) by Car (seconds) | (m/s)
(meters)
T
7
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Experiment Three: Ramp with Four Books:

Trial Mass | Distance Traveled | Time | Velocity | KE. (Joules)
(kg) by Car (seconds) | (m/s)
(meters)
T
7
3
Experiment Four: Ramp with Five Books
Trial Mass | Distance Traveled | Time | Velocity | KE. (Joules)
(kg) by Car (seconds) | (m/s)
(meters)
T
7
3
Vrapup Questons:
1. The fster an olect moves, the more [

2. The higher an obectis o of the ground, the more.

.

3. Which has. grestr ffect on the kineti energy of a objet..mass or velciy? eirle )

4. What scintiic equipment do you need in order 1o calulat potentalenergy?

5. 1did no ask you 1 messure the potenial energy ofthe matchbox ca n the second porion of the Iab. Why
would' this hve been an appropriais messurément?
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Physicalisarth Seience

Chapter 12: Work and Energy

Work, Power &

Machines
wark >
caquation for vork >
Do practice problem f (J >
on page 379 i
joute >
power >
equation for povier >
wall (W) >
Do practice problem | [

1 on page 381

mechanical advantage >

equation for MA »
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Simple Machines

simple machines
lever family

3 versions of the lever
inclined plane family

3 versions of inclined
plane

compound machine

equation

What is Energy

potential energy
elastic porential
gravitational potential

caquation for grav. pot.

Do practice prablem
#1 on page 393.
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Kinctic cnergy

equation for kin. energy

‘mechanical energy

chemical encrgy

elecricity

electromagnetic waves

Energy transformation

Law of Conservation

1¥law of thermo-
dynamics

apen system

closed system

»

>

>

>
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STUDY GUIDE Chapn 19
Electromagnetic Radiation Text Poges 484291

O s, it s o the et st cmpites s ot

L The tansier of energy b electromagacic vases s called
a moduiarion b cadiator.

2. Tnfeared radinvion has  vaselengh Sighly langer than

. icrowaees . wbie g
5t wsed o conking
T b Utesioler adiarion
. raiion bas  bighes Trequenes than Vs Tight
5 Uluwiolet b Tefiared
5 Photons ace iy bundles of adistion that bave 1o,
a mass b encrgy
6. Qbjects contaisio heat an et
& Xra b infrarcd radaran
7. hawe e Towes: photan eners
et b Gomma rays
8. Rt waves are radinton wi vers Lo and very o frequencics,
& avelengiis . plsons
9. ___ bave the bighestfrequensy of o] lectamgneiic wises
s b G g

L0 Eiccmomagresc waves ace dasified secording 1 it waselengihs o he
clecrmomagretic
2. photon b spectrum

T, can e wsed o check fur brken bones.
X b Tufrared rags

12, Orone in Eards's ssaosphese blocks wost of the sue's

 olesioler rys b it s
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. radizion b modutation
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