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1.3 – Scientific Notation, 
Dimensional Analysis
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ExponentCoefficient

Ex: 428.1   =    4.281 E 2

Scientific Notation
Way of writing really BIG or small numbers manageably.
1. Put a decimal behind the first non­zero digit to determine the
coefficient.

2. Count how many places the decimal moves to determine
exponent.
If it moves left, exponent is positive.
If it moves right, it’s negative.

Note: the 'E' stands for 'exponent'.

Aug 29­10:48 AM

TI­30XIIS
2B.  Press 2nd, then EE key ­ E appears to the right of 

your coefficient.
3B.  Enter the exponent.  Use the (­) key to make it 

negative before the number, if necessary.

Calculator Tutorial (Don't write this down)
To program scientific notation on your desk calculators:
1. Type in the coefficient.
TI­30XA
2A.  Press the EE key ­ 00 appears to the right of your 

coefficient.
3A.  Enter the exponent: press the        key to make it 

negative.
+  ­

Try these:  4.5 E ­15 / 1.92 E 40 = 2.34375 E ­55
4.5 E 86 X 1.92 E ­40 X 13.78 E ­15 = 1.190592 E 33

Feb 22­12:27 PM

Ex. 1.
Put the following in scientific notation:

A.  460,000,000  à 4.6 E 8

B.  0.0000128   à 1.28 E ­5

C.  456.23 à 4.5623 E 2

Feb 22­12:27 PM

1 mL

1 cm3
3.0 feet
1 yard

100 cm
1 m

Dimensional Analysis
Using conversion factors to change units.

Conversion Factor: ratio of equivalent values with different units.

Examples:

Feb 22­12:27 PM

Note 1:
Conversion factors can be written TWO ways. 

 

Relation: 1000 m = 1 km  

Two conversions for this are: and

Note 2:
Derived units can be conversion factors: 
 

Ex: à Density.
A 2.5 g sample with 1.8 mL volume:

http://en.wikipedia.org/wiki/File:Weights_and_Measures_office.jpg
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Metric Conversions Guide (Resource P. 10)
1. Write down the value you want to convert.
Ex:      0.0067 m to nm
2. Multiply it by a conversion factor with the unit you want 
in the numerator, and the one you are converting from is in the 
denominator.  (Use the Table)

3. Cancel units and perform math operations. 

4. For multiple step conversions, add in more conversion factors,
making sure that the undesired units cancel out.

Feb 22­12:27 PM

Starting 
Value Conversion

Factor

Output

Using Conversions
Example:  How many centimeters are there in 482.9 meters?

1.  Choose a conversion: 100 cm = 1 m.
 
Can be written two ways:

Set conversion so meters cancel, leaving cm.

Feb 22­12:27 PM

Ex. 2

With a table partner, convert:

A.  360 s à ms

B.  4800 g à kg

C.  589.0 mm à km   (2 steps, m 1st then km)

Feb 22­12:27 PM

Multi Steps
How many seconds in one year?

31,536,000 seconds!

Aug 28­3:17 PM

More Conversion Examples

Convert:

5.70 g to mg 5.70 g   X  = 5,700 mg

4.37 cm to m 4.37 cm  X   = 0.0437 m

45.3 mm to m 45.3 mm  X    = 0.0453 m

783 kg to g 783 kg  X = 783,000 g 

1000 mg
1 g

1 m
100 cm

1 m
1000 mm

1000 g
1 kg

Feb 22­12:27 PM

Homework

Read Section 2.3.
1.3 Problems in Booklet

Conversions Skill Wks. P. 23 

Due: Next Class



Attachments

7. Fall Final Review & Resources.docx


Fall Chemistry Resources

Use these to help you do problems, and on most tests and quizzes.  You will have to add your own notes for certain resources.



 Unit 0 Resources – Introduction to Chemistry, Measurements

	



Metric Conversions Guide Resource	



		Some Metric Prefixes



		Prefix

		Symbol

		Comparable Size:



		Giga           

		G

		1 Gigaunit = 1 billion (1 E 9) units



		Mega            

		M

		1 Megaunit = 1 million  (1 E 6) unit



		Kilo              

		k

		1 kilounit = 1,000 (1 E 3) units



		Base Dimension =  grams, seconds, meters, liters, moles, etc.

		1 base unit = 1 base unit



		centi             

		c

		100 centiunits = 1 base unit



		milli             

		m

		1,000 (1 E 3)  milliunits = 1 base unit



		micro           

		

		1 million (1 E 6) microunits = 1 base unit



		nano             

		n

		1 billion (1 E 9) nanounits = 1 base unit





























Base Dimensions



All dimensions in the metric system use these prefixes.  The most common units in chemistry are grams, seconds,  meters, liters, and moles.



Conversion Factor Details



In fractions, there is a numerator and a denominator:		

Note:

When converting from a large prefixed unit to a small one, the exponent  increases.  

When converting from a small prefixed unit to a large one, the exponent decreases. 



Process

 

1. Write down the value you want to convert.

2. Multiply it by a conversion factor such that the unit you want to end up with is in the numerator, and the one you are converting from is in the denominator.

3. For multiple step conversions, add in more conversion factors, making sure that the undesired units cancel out.




Examples  

Single Step:

Example 1: 145 ng  g.







Example 2: 9.40 cm/min  m/s







Multiple Steps:

Example 3: 2.14 km to mm.



			





Example 4: 6.14 mg to kg.



			





Visual Guide:



[image: ]























Unit 0 Test Review Questions

1. Express 12,300 in proper scientific notation.



2. How many significant figures are there in the number 23.800 m?



3. Multiply the following, and express your answer in proper scientific notation (with units):  4.283 m X 8.2 m.



4. Add the following numbers, and express your answer to the right number of significant figures (with units):  14.38262 g + 0.013 g



5. Is the measurement 4.63 g an example of quantitative or qualitative data?  Explain why.



6. Give an example of qualitative data and explain why it is so.



7. In an experiment, a scientist measures how many grams of solid product form with different temperatures.  Which of the variables is independent and which is dependent?



8. Arrange the following steps of the scientific method into the proper order: Data (model), Question, Observation, Experiment, Conclusion, Hypothesis.



9. Give a specific example of a physical model, and a graphical model in science.



10. What is the density of an object with a volume of 21.0 mL and a mass of 58.0 g?



11. What is the mass of a substance with a density of 8.90 g/mL, and a volume of 13.8 mL (to the correct number of sig. figs!)?



12. What is the volume of an object with a mass of 89 grams and a density of 4.8 g/mL (correct number of sig. figs!)?



13. Does density depend on the amount of material being studied?  Why or Why not? 



14. Convert 14.5 m to cm.



15. Convert 15.8 degrees Fahrenheit to Celscius.



16. Convert 158 degrees Celsius to Kelvin.



17. What is the approximate slope of a line on a graph if the first point is (3.5, -4.5) and the last is (8.4, 15.9). 



18. What are three examples of base units in the metric system?  Hint: these aren't in your resource.



19. Why is the liter an example of a derived unit?



20. What is the difference between mass and weight?



21. Give an example of applied research.  Why is it applied?



22. A scientist calculates that the density of a material is 15.8 g/mL.  The accepted value is 16.0 g/mL.  What is the error, and percent error of the measurement?



23. Convert 1.45 E 6 ng to grams.



Unit 1 Resources – Properties of Matter & Atomic Structure



63 Elements to Memorize

	

	This is a list of elements which you are responsible for knowing the symbols and names.  This will help you in the long run as we get deeper into the study of chemistry and use only symbols when talking about chemical compounds.



		Atomic

Number

		Symbol

		Name

		Atomic

Number

		Symbol

		Name

		Atomic

Number

		Symbol

		Name



		1

		H

		Hydrogen

		22

		Ti

		Titanium

		48

		Cd

		Cadmium



		2

		He

		Helium

		23

		V

		Vanadium

		50

		Sn

		Tin



		3

		Li

		Lithium

		24

		Cr

		Chromium

		51

		Sb

		Antimony



		4

		Be

		Beryllium

		25

		Mn

		Manganese

		52

		Te

		Tellurium



		5

		B

		Boron

		26

		Fe

		Iron

		53

		I

		Iodine



		6

		C

		Carbon

		27

		Co

		Cobalt

		54

		Xe

		Xenon



		7

		N

		Nitrogen

		28

		Ni

		Nickel

		55

		Cs

		Cesium



		8

		O

		Oxygen

		29

		Cu

		Copper

		56

		Ba

		Barium



		9

		F

		Fluorine

		30

		Zn

		Zinc

		74

		W

		Tungsten



		10

		Ne

		Neon

		31

		Ga

		Gallium

		77

		Ir

		Iridium



		11

		Na

		Sodium

		32

		Ge

		Germanium

		78

		Pt

		Platinum



		12

		Mg

		Magnesium

		33

		As

		Arsenic

		79

		Au

		Gold



		13

		Al

		Aluminum

		34

		Se

		Selenium

		80

		Hg

		Mercury



		14

		Si

		Silicon

		35

		Br

		Bromine

		82

		Pb

		Lead



		15

		P

		Phosphorus

		36

		Kr

		Krypton

		83

		Bi

		Bismuth



		16

		S

		Sulfur

		37

		Rb

		Rubidium

		86

		Rn

		Radon



		17

		Cl

		Chlorine

		38

		Sr

		Strontium

		87

		Fr

		Francium



		18

		Ar

		Argon

		40

		Zr

		Zirconium

		88

		Ra

		Radium



		19

		K

		Potassium

		42

		Mo

		Molybdenum

		90

		Th

		Thorium



		20

		Ca

		Calcium

		46

		Pd

		Palladium

		92

		U

		Uranium



		21

		Sc

		Scandium

		47

		Ag

		Silver

		94

		Pu

		Plutonium







	The memorization process will last six weeks.  I recommend using flash cards.  



The weekly elements and quizzes to focus on are as follows:



Week 1: Hydrogen – Neon

Week 2: Sodium – Scandium

Week 3: Titanium – Gallium

	                    Element Quiz #1 – Date: ____________	

Week 4: Germanium – Silver

Week 5: Cadmium – Iridium

Week 6: Platinum – Plutonium

Summary Element Quiz – Date: ____________







Unit 1 Notes:











Unit 1 Test Review Questions

	These questions should prepare you for the Unit 1 test, and are in no particular order.  Note: all of these are worth one point, EXCEPT problem 12, which is worth three points.



1. What is a mixture?

2. Identify where the name, number of protons, symbol, atomic mass, and atomic numbers go on an element’s periodic table box.

3. How is nuclear decay different from a chemical reaction?

4. Define, and give four examples of physical change.

5. What were the four earthly elements of the ancient Greeks?

6. Define intensive physical property, and give four examples.

7. How many individual atoms are in the formula H2SO4?

8. Define, and give four examples of a chemical property.

9. Compare and contrast the three different types of radiation.

10. Describe how to separate a mixture of sand and salt.

11. Of John Dalton’s six points of atomic theory, which were later shown to be false, and which are still correct?

12. What is the weighted average mass of the following isotopes of lead?  Show your work.

Lead - 205: Mass = 204.5 amu    Abundance = 18.2%

Lead - 208: Mass = 207.8 amu    Abundance = 81.8 % 

13. What are distillation, chromatography, and filtration?  Draw the different apparatuses.

14. What is the Law of Conservation of Mass?

15. What is the percent by mass of hydrogen in a sample of sulfuric acid that has a mass of 32.7 grams (mass of hydrogen = 0.7 grams)?

16. [image: ]What is a pure element?

17. What is a compound? 

18. Solve the following nuclear decay problem:

19. How many protons, neutrons and electrons are in sodium-35?

[image: ]

20. How many protons, neutrons, and electrons are in: 

21. 

22. How many protons, neutrons, and electrons are in radon – 222?

[image: ]

23. Solve the following nuclear decay problem: 



24. Describe in detail how Rutherford’s gold foil experiment worked.

25. Describe how you would separate a mixture of iron filings from sand.













Unit 2 Resources – Electrons in Atoms & Periodic Trends



Unit 2 Notes:





Unit 2 Test Review Questions

Answer these questions in preparation for the extra credit test review.

1. Write the full electronic configurations for strontium (Sr):

.          

2. What are the shapes of the s, p, and d orbitals?

      .         

3. Use noble gas notation to write the electronic configurations for zirconium (Zr):

.     

4. Which element has the configuration: 1s22s2p63s23p64s23d104p65s24d105p66s14f7?

.     

5. Which has more energy – a photon of red light or a photon of blue light?

.     

6. Write the electron dot structure of bromine  (Br) and krypton (Kr)

.     

7. What is the energy of a photon with a frequency of 1.3 E 16 Hz?  What type of radiation is it?

.     

8. Write molybdenum’s electron configuration.  It is an exception to the Aufbau principle.

.     

9. What is the frequency of a photon with a wavelength of 5.2 E - 12 m?

.     

10. Which principal forbids three electrons from joining an orbital?

.     

11. What does Hund’s rule disallow from happening?

.     

12. Describe the photoelectric effect.

.     

13. How many electrons will oxygen, aluminum, and silicon gain or lose to obey the octet rule?

.     

14. Give the full electron configuration for chlorine (Cl).

.     

15. List four halogens, alkali metals, noble gases, and alkaline earth metals.

.     

16. How many valence electrons do silicon, potassium, phosphorus, helium, and iodine have?

.     

17. How many electrons can occupy an S, P, D, and F orbital, respectively?



18. Write the electron configuration of calcium, using the noble gas shortcut.

.     

19. Name two metalloids, non-metals, and metals.

.     

20. What are two physical properties of a metal?

.     

21. What is the "Law of Octaves" and who proposed it?

.     

22. What did Henry Moseley contribute to the development of the modern periodic table?

.     

23. Why is a negatively charged ion larger than its neutrally charged atom?

.     

24. Why does atomic radius increase as you move down a group?

.     

25. Which is larger, an ion of sodium or a sodium atom?

.     

26. Draw an electromagnetic wave and label the amplitude and wavelength.

 .     

27. Why does ionization energy increase as you go across a period from left to right?

.     

28. Why does atomic radius decrease from left to right across a period?

.     

29. Draw a simple periodic table.  On your table, indicate the general trend of atomic size, ionic size, ionization energy, and electronegativity as you move across a period, and down a group.  Then, indicate which elements are metals, non-metals, and metalloids.

.     

30. In the visible light spectrum, which has a greater frequency: red light or violet light?

.     

31. Use Plank’s constant, 6.626 X 10-34, to solve the following:  What is the amount of energy carried by a photon that has a frequency of 2.67 x 1014 Hz?

.     

32. Write the electron dot notation of nitrogen.

.     

33. What is the wavelength of electromagnetic radiation that has a frequency of 7.82 E 12 Hz?



Unit 2.A    Electromagnetic Spectrum Resource:

	This graph shows in rough detail the different types of EM radiation and the approximate size of their wavelengths, and ranges of frequencies.  

[image: ]















































Unit 3 Resources – Ionic Compounds

Unit 3 Notes:







Unit 3 Test Review Questions



Chemistry Unit 3 Review Resource – Please use this on your test.
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Write formulas for the following:

1. tin (IV) chloride ________________________________

2. zinc phosphate ________________________________

3. lithium sulfate ________________________________

4. aluminum oxide ________________________________

5. aluminum cyanide ________________________________

6. hydrogen sulfide ________________________________

7. [bookmark: _GoBack]calcium oxide  ________________________________

8. iron (III) sulfate  ________________________________

9. magnesium bicarbonate  ________________________________

10. potassium sulfate ________________________________

11. aluminum iodide ________________________________

12. zinc carbonate ________________________________

Name the following compounds.  

13. CaBr2 ____________________________

14. FeCl2 ____________________________

15. CuS   ____________________________

16. Ba(NO3)2 ____________________________

17. Cu2Se ____________________________

18. Na3PO4 ____________________________

19. Cu(OH)2 ____________________________

20. K2S   ____________________________

21.  LiClO3     ____________________________

22. MgF2    ____________________________

23. Ni(CN)2 ____________________________

24. K2SO3 ____________________________

25. List and define four properties of metals. 

26. What are delocalized electrons?  

27. Rank the following in order of increasing lattice energy: NaCl, KCl, LiF, LiCl, KBr.

28. Draw an electron dot structure of atomic oxygen, and the oxide ion. 

29. Define interstitial alloy, and identify one. 

30. Define substitutional alloy, and identify one.

31. What is a chemical bond?

32. Which elements form anions?

33. Why do ionic compounds shatter when hit, but metals bend?

34. How are monatomic ions different from polyatomic ions?

35. What are the charges of cations and anions?

36. Do nonmetals lose or gain electrons to become ions?

37. Name two metals that have multiple oxidation numbers (charges), and what they are.

38. Draw a metal lattice using aluminum atoms – show bonds that form between the metal centers and the delocalized valence electrons.

Table of Ions Resource

Cations
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1+

Ammonium, NH4+

Cesium, Cs+

Copper (I), Cu+

Hydrogen, H+

Lithium, Li+ 

Potassium, K+

Silver, Ag+

Sodium, Na+













2+
Barium, Ba2+

Beryllium, Be2+ 

Cadmium, Cd2+ 

Calcium, Ca2+

Chromium (II), Cr2+

Cobalt (II), Co2+

Copper (II), Cu2+

Iron (II), Fe2+

Lead (II), Pb2+

Magnesium, Mg2+

Nickel, Ni2+

Strontium, Sr2+

Tin (II), Sn2+

Zinc, Zn2+



3+

Aluminum, Al3+

Chromium (III), Cr3+

Cobalt (III), Co3+

Iron (III), Fe3+













4+

Lead (IV), Pb4+

Tin (IV), Sn4+









Anions



1-

Acetate, C2H3O2-

Bromide, Br-

Bromate, BrO3-

Chlorate, ClO3-

Chlorite, ClO2-

Chloride, Cl-

Cyanide, CN-

Dihydrogen Phosphate,

 	H2PO4-

Fluoride, F-

Hydrogen Carbonate

OR Bicarbonate, HCO3-

Hydrogen Sulfate, 

HSO4-

Hydroxide, OH-

Hypochlorite, ClO-

Iodide, I-

Iodate, IO3-

Nitrate, NO3-

Nitrite, NO2-

Permanganate, MnO4-

Perchlorate, ClO4- 

Periodate, IO4-





2-

Carbonate, CO32-

Chromate, CrO42-

Dichromate,Cr2O72-

Hydrogen Phosphate, HPO42-

Manganate, MnO42-

Oxide, O2-

Oxalate, C2O42-

Peroxide, O22-

Selenide, Se2-

Sulfate, SO42-

Sulfide, S2-

Sulfite, SO32-

Tartrate, C4H4O62-

Thiosulfate, S2O32-























3-

Arsenate, AsO43-

Arsenide, As3-

Borate, BO33-

Nitride, N3-

Phosphate, PO43-

Phosphide, P3-























Diatomic Elements

H2

N2

O2

F2

Cl2

Br2

I2



Unit 4 Resources – Covalent Compounds



Unit 4 Notes:







Common Acid Names and Formulas Resource

The three acids in boldface are the most common acids.

Binary Acids
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Hydrobromic acid		HBr

Hydrochloric acid	HCl

Hydrocyanic acid		HCN

Hydrofluoric acid		HF

Hydroiotic acid		HI

Hydrosulfuric		H2S





Oxyacids

Acetic acid (vinegar)	HC2H3O2	  or: 	CH3COOH (organic acid)

Carbonic acid		H2CO3

Chloric acid			HClO3

Chlorous acid		HClO2

Nitric acid			HNO3

Nitrous acid			HNO2

Phosphoric acid		H3PO4

Sulfuric acid		H2SO4

Sulfurous acid		H2SO3



Molecular Prefixes Resource

[image: ]

Electronegativity and Polarity Resources



[image: ]























[image: http://www.mrteverett.com/chemistry/pdictable/electronegativity%20table.jpg]





















































Molecular Shapes Resource

See Page 263 of your book for more details



How to use:

1. Draw the Lewis Structure of your molecule.

2. Locate the central atom and count how many lone pairs and bonds it has.  Remember:  single, double, and triple bonds all count as one.

3. Determine the central atom’s hybridization from this chart:



Hybridization Chart

		1 = s

		2 = sp

		3 = sp2



		4 = sp3

		5 = sp3d

		6 = sp3d2







4. Use the following chart to determine the shape, applying the number of total sets of electrons, bond count, and lone pairs to find a matching molecular appearance.



		Molecular Shape

		Ex.

		Total Sets

		Bond Count

		Lone Pairs

		Hybrid-ization

		Angles

		Molecular Appearance



		Linear Diatomic

(2 atoms)

		

HCl

		

NA

		

1

		

NA

		

s

		

NA

		[image: ]



		

Linear

		

CO2

		

2

		

2

		

0

		

sp

		

180º

		[image: http://t3.gstatic.com/images?q=tbn:ANd9GcSPjSPScWQd368N2SHHmQhtARxvtxtyaduA-iS9o20ETtxNbCa5]



		

Bent

		

O3

		

3

		

2

		

1

		

sp2

		

120º

		[image: http://t3.gstatic.com/images?q=tbn:ANd9GcQLV_kZxl1M5pzTBZxoRUTAXFusTJTb6-Zv7AlqRHhp809tdjQ9]



		

Trigonal Planar

		



BH3

		



3

		



3

		



0

		



sp2



		



120º

		[image: http://t3.gstatic.com/images?q=tbn:ANd9GcScQh1qGhrT5P2bY9U4LpB8nFoSDxUU86coDg2JN7sK5HPVVvNg]



		



Bent

		



H2O

		



4

		



2

		



2

		



sp3

		



104.5º

		[image: http://t3.gstatic.com/images?q=tbn:ANd9GcQLV_kZxl1M5pzTBZxoRUTAXFusTJTb6-Zv7AlqRHhp809tdjQ9]



		



Trigonal Pyramidal

		



PH3

		



4

		



3

		



1

		



sp3

		



107.3º

		[image: Trigonal pyramidal molecular geometry]



		



Tetrahedral

		



CH4

		



4

		



4

		



0

		



sp3

		



109.5º

		[image: http://t2.gstatic.com/images?q=tbn:ANd9GcRrTY_-rpuuVg6fL6LA4uIDDXrkcXf2vqIQ7WyDpafqZdzFRcl3]



		Molecular Shape

		Ex.

		Total Sets

		Bond Count

		Lone Pairs

		Hybrid-ization

		Angles

		Molecular Appearance



		

Linear

		

XeF2

		

5

		

2

		

3

		

sp3d

		

180o

		[image: http://t3.gstatic.com/images?q=tbn:ANd9GcSPjSPScWQd368N2SHHmQhtARxvtxtyaduA-iS9o20ETtxNbCa5]



		

T – Shaped

		

ClF3

		

5

		

3

		

2

		

sp3d

		

180o

90o

		[image: File:T-shaped-3D-balls.png]



		

Seesaw

		

SF4

		

5

		

4

		

1

		

sp3d

		180o

120o

90o

		[image: Seesaw molecular geometry]



		



Trigonal Bipyramidal

		



TeF5

		



5

		



5

		



0

		



sp3d

		



120º

90º

		[image: http://t0.gstatic.com/images?q=tbn:ANd9GcStOd16RPdrwRm706Ok7oJDZofySii_a07jEWGr2ZAYjM2rQ0cV5Q]



		Square Planar

		

XeF4

		

6

		

4

		

2

		

sp3d2

		

180o

90o

		[image: http://upload.wikimedia.org/wikipedia/commons/thumb/5/5b/Square-planar-3D-balls.png/200px-Square-planar-3D-balls.png]



		Square Pyramidal

		

BrF5

		

6

		

5

		

1

		

sp3d2

		

180o

90o

		[image: http://upload.wikimedia.org/wikipedia/commons/thumb/a/af/Square-pyramidal-3D-balls.png/200px-Square-pyramidal-3D-balls.png]



		



Octahedral

		



SF6

		



6

		



6
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Fall Chemistry Terms Bingo Lists

We will do at least two games, be sure to use words from the correct list!





List 1

Chemistry

Data

Base Unit 

Pure Research

Quantitative Data

Control

Precision

Density

Hypothesis

Conclusion

Dependent Variable

Weight

Substance

Mass

Qualitative Data

Experiment

Independent Variable

Applied Research	

Derived Unit

Standard Unit	

Scientific Notation	

Accuracy	

Error

Extrapolation

Interpolation

Metric Prefixes

States of Matter

Chemical Change

Physical Change



List 2

Product

Phase Change	

Chemical Change

Reactant

Alloy

Element

Atom

Crystallization

Sublimation

Filtration	

Monatomic 

Octet Rule

Binary Compound	

Anions

Greek Elements

Aristotle

John Dalton

Electron

Radiation	

Alpha Particle

Nuclear Model

Isotope

Atomic Number

Nucleus

Proton

Neutron

Cation
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Chemistry Fall Semester Review Questions



Fall Semester Chemistry Review

1.  Chemistry is the study of _____________________ and the changes that it undergoes.

2. Chemistry seeks to explain the ____________________ events that lead to macroscopic observations.

3. A(n) ______________________ is a set of controlled observations that test the hypothesis.

4. 100.00 meters  50.000 centimeters  1.0000 kilometer = ____________________ meters.

5. A process that involves one or more substances changing into new substances is known as a ____________________ change.

6. Cutting a sheet of paper is an example of a ____________________ change.

7. A ____________________ property enables a substance to combine with or change into one or more substances.

8. Sugar is a ____________________ form of matter with a definite shape and volume.

9. The concept that matter was composed of tiny indivisible particles was originally given by ____________________.

10. Researchers discovered a subatomic particle while working with the cathode ray tube. The particle is known as a(n) ____________________.

11. A ____________________ is a subatomic particle that has mass nearly equal to that of a proton, but it carries no electrical charge.

12. Atoms with the same number of protons but different number of neutrons are called ____________________.

13. Uranium is a naturally occurring element that emits particles and rays spontaneously through a process called _____________________.

14. An alpha particle is _____________________ charged with two protons and neutrons.

15. In the equation [image: ]the ___________________ decay of radioactive carbon-14 results in the creation of a new nitrogen-14 atom.

16. A beta particle consists of a fast moving electron and has a(n) _____________________ charge.

17. James Chadwick showed that the nucleus also contained a neutral subatomic particle known as the ____________________.

18. Democritus believed that matter is made up of tiny individual particles known as a(n) ____________________.

19.  The number of protons in an atom is called the ____________________ of the element.

20. The minimum amount of energy that can be gained or lost by an atom is known as a ____________________.

21. In Bohr’s description of the hydrogen atom’s spectrum, the emitted radiations lie in the ____________________ series if the electron drops from infinity to level two.

22. The ____________________ principle states that a maximum of two electrons may occupy a single atomic orbital, but only if the electrons have opposite spins.

23. The arrangement of electrons in an atom is called the ____________________ of an atom.

24. The group 2A elements are known as ____________________ metals.

25. Elements that have physical and chemical properties of both metals and nonmetals are known as ____________________.

26. Chemical bond formation may take place due to the interaction between a(n) ____________________ and an anion.

27. An ionic bond results due to the ____________________ attraction between two oppositely charged ions.

28. The name of the anion [image: ] is ____________________.

29. In the electron sea model, it is proposed that all the metal atoms in a metallic solid contribute their ____________________ electrons to form a sea of electrons.

30. Electrons that are free to move in a metal are referred to as ____________________ electrons.

31. The name of the anion PO4[image: ][image: ] is ____________________.

32. Explain the difference between mass and weight.

33. Explain how hypothesis and theory are different.

34. Compare and contrast pure research and applied research.

35. Define an independent variable in an experiment. Explain the term with respect to the solubility of salt at different temperatures.

36. History of rockets can be traced back to the firecrackers in eastern countries for ages. Rockets are now advanced enough to go beyond the solar system. Which kind of research has made this possible?

37. What must be immediately done if chemicals come in contact with the eyes or skin while performing an experiment in the laboratory?

38. A student records the temperature of a mixture of ice and rubbing alcohol as -3.8 K. Is this a valid measurement? Explain your answer.

39. Show how to convert the temperature 84.7° C to Kelvin.

40. Evaluate this dimensional analysis setup. A paperclip is 3.2 cm long. How many paperclips would fit in a football field (100 yards) if 1 inch = 2.54 cm?

41. What two things does a conversion factor do?

42. Explain the difference between experimental error and percent error.

43. The data for two different measurements are shown below. Which experiment was more accurate? Explain your answer.

		Sample

		Measured value

		Accepted value



		Distance

		54,700 m

		57,900 m



		Mass

		61.3 g

		65.7 g





44. Compare and contrast interpolation and extrapolation.

45. Define a base unit.

46. Why is it recommended to use the SI units of measurement?

47. Why is it recommended to use the SI units of measurement?

48. Convert 600 mg to grams.

49. How many significant digits are there in 6.023  1023 molecules?

50. Explain the difference between a gas and a vapor.

51. Identify both a physical change and a chemical change that could be done to a piece of paper.

52. Distinguish between element and compound.	

53. If 19.9 grams of copper are burned in air to produce 25.0 grams of copper oxide, what is the mass of oxygen from the air that is needed?

54. Distinguish between homogeneous and heterogeneous mixtures. Give an example of each one.

55. Write the nuclear equation to describe the alpha decay of [image: ].

56. What is the average atomic mass of this element?

		Isotope

		Mass (amu)

		Percent Abundance



		Silver-105

		105

		48%



		Silver-108

		108

		43%



		Silver-109

		109

		9%





57. Write the chemical symbol for the isotope of cobalt with 37 neutrons.

58. Define an atom.

59. What do you understand by the term atomic mass unit (amu)?

60. What is a nuclear reaction?

61. How are atomic number and mass number denoted in the chemical symbol of the isotope of an element? Express the shortened notation for an isotope of element X with atomic number 92 and atomic mass 238.

62. Identify the element containing 34 protons.

63. What were the main flaws in Dalton’s atomic theory?

64. Summarize the relationship between wavelength, frequency, and energy of a wave.

65. Predict how the wavelength and frequency of a wave would change if the amount of energy it carried was increased.

66. Explain why it is only possible for two electrons to exist in the same orbital.

67. Explain what is wrong with this electron dot diagram for the element Nitrogen (N).

68. Define a photon. What is the formula used to calculate the energy of a photon?

69. Why does a piece of iron appear red when heated sufficiently and blue at a higher temperature?

70. How is light produced in neon signs?

71. List and define the characteristics of a wave.

72. What is the ground state electron configuration of chlorine and the number of valence electrons in it?

73. How many valence electrons are present in cesium? Write the electron configuration of cesium if the atomic number is 55.

74. What is meant by continuous electromagnetic spectra?

75. State the importance of atomic emission spectra.

76. Write the noble gas form of the electron configuration and the electron dot structure of selenium and phosphorus.

77. A student makes the following statement: “It’s easy to tell which energy level an element is in - you just count down which row it is in, and that’s the energy level.”  Is this student correct?  Explain how you came to your conclusion.

78. Do the figures in this partial periodic table demonstrate the trend in atomic radius, ionic radius, or neither of these?  Relate your answer to the structure of atoms across the periodic table.

[image: ]

79. Identify the representative elements from the list:   Na, Ca, Sc, Co, Ni, Si, N, Se, Cl, Ge

80. Why do elements in the same group have similar properties?

81. The second ionization energy of sodium is very high as compared to the first ionization energy. Explain this phenomenon.

82. Why is the size of a sodium ion (Na+) less than that of a sodium atom (Na)?

83. Define ionization energy.

84. List the general electron configuration and location of the s, p, d, and f-block elements in the periodic table.

85. Given the following ions, how many different ionic compounds are possible? List them with their names and their formulas.

		Fe2+

		PO3-3



		Fe3+

		PO4-3





86. What is wrong with the name ‘copper chloride?’

87. Elements in groups 1A and 2A in the periodic table form positively charged ions by loss of electrons. What will be the charge on an atom, if it belongs to group 1A?

88. Elements in groups 5A, 6A, and 7A in the periodic table form negatively charged ions by gain of electrons. What will be the charge on an atom, if it belongs to group 6A?

89. The charge on the polyatomic ion, NO2, is 1–. What will be the formula of a compound of NO2 and Be?

90. A car covers a distance of 112.6 km in 1.8 h. Calculate its speed in meters per second.

92. A vessel contains 30 mL of water. A sample of 5.0 g of copper metal is dropped into this vessel, raising the level of water in it to 40 mL. What is the density of the copper sample?

93. A student reports three trials to determine the density of an article and records the data as shown in table below. The accepted value of density is 2.55 g/mL. Calculate the percent error in each trial.

		Trial

		Student Data (Density in g/mL)



		1

		2.54



		2

		2.56



		3

		2.57





94. A 13-g sample of calcium reacts with bromine to form 24 g of calcium bromide. How many grams of bromine are used in the reaction?

95. Complete the following table:

		Element

		Number of protons

		Number of electrons

		Number of neutrons

		Atomic number

		Mass number



		Sodium

		

		11

		12

		

		



		Phosphorus

		15

		

		

		

		31



		Cobalt

		27

		

		32

		

		



		Bromine

		

		35

		

		

		80



		Silver

		

		

		61

		47

		





96. Lead contains 82 protons and 125 neutrons. Write the shortened notation of the element with its symbol, atomic number, and mass number.

97. A radiostation broadcasts a program at 122.9 MHz. Calculate the wavelength of the radiowave at this frequency.

98. How many sublevels and orbitals are possible in the third energy level?

99. Write the ground state electron configuration of sulfur and draw its electron-dot structure.

100.  What are sigma and pi bonds?

101.  What are the names of the following molecules:	a. SO3			b. P4O10			c. N2O4

102.  Draw the Lewis structure, name the hybridization for the central atom, and report the geometry for the following:		a. silicon dioxide		b. chlorine trifluoride

103.  For each of the bonds listed, indicate which atom is more negatively charged:

	a. C-H		b. C-S		c. C-N		d. C-O















Chemistry Fall Semester Review Answers

1. 

2. Matter

3. Submicroscopic

4. Experiment

5. 1100.5

6. Chemical

7. Physical

8. Chemical

9. Solid

10. Democritus

11. Electron

12. Neutron

13. Isotopes

14. Radioactivity

15. Positively

16. Beta

17. Negative

18. Neutron

19. Atomos or atom

20. Atomic number

21. Quantum

22. Balmer

23. Pauli exclusion

24. Electron configuration

25. Alkaline earth

26. Metalloids

27. Cation

28. Electrostatic

29. Perchlorate

30. Valence

31. Delocalized

32. Phosphate

33. 

34. Mass is a measurement of the amount of matter in a substance, while weight is a measure of gravity’s effect on that mass.

35. A hypothesis is a prediction of the outcome of one experiment. A theory is a description of how a process is believed to occur and is based on the results of many different experiments.

36. Both are ways of doing science. Pure research is conducted for the purpose of discovering new knowledge, while applied research is conducted to solve a specific problem.

37. The variable that you plan to change in an experiment is called an independent variable. For checking the solubility of salt at different temperatures, you need to conduct experiments at different temperatures. In this case, temperature is the independent variable in the experiment. Solubility is the dependent variable.

38. Practical use of scientific information of pure and applied research can be named technology. So, research and advancements in rockets is technology.

39. Flush the area immediately with large quantities of water and inform the teacher of the spill and the chemical.

40. Kelvin measures temperature with absolute zero being the point at which particles have zero motion or kinetic energy. Since it is impossible for a particle to have less than zero energy, negative Kelvin temperatures are meaningless and cannot be recorded.

41. 84.7 + 273 = 357.7 K

42. The second conversion factor, 1 inch = 2.54 cm, is reversed. It needs to be arranged so that the unit in the denominator of one fraction can cancel out the unit in the numerator of the next fraction, and so on.

43. 1. cancels one unit

2. introduces a new unit

44. Experimental error is the amount that a measured value is different from the accepted value, found by subtracting the values. Percent error is the experimental error relative to the accepted value.

45. The distance measurement has an error of 5.53%. The mass measurement has an error of 6.70%. Therefore, distance was measured more accurately.

46. Both are methods for finding the value on a line when the data points are not known for certain. Interpolation is determining the value of a point between two known points, and extrapolation is predicting what the value of the dependent variable will be at larger or smaller independent variable values than are known.

47. A base unit is a defined unit in a system of measurement that is based on an object or event in the physical world. It is independent of other units.

48. People in different part of the world use different methods of measurement. Therefore, it is recommended to use SI units of measurement in order to report data in a standard system of measurement. The SI units of measurements are universally accepted and recognized. This reported data can be understood and reproduced by other scientists anywhere in world.

49. Trial 3 is the most accurate value.

50. 1mg = 1/ 1000 g

600 mg = 0.6 g

51. There are four significant digits in 6.023  1023 molecules.

52. The term gas refers to matter that is in the gaseous state at room temperature, like oxygen or carbon dioxide. Vapor is used to describe matter in the gaseous state that is normally a liquid at room temperature, such as water.

53. A physical change might be ripping it, crumpling it, or writing on it with pencils or pens. A chemical change might be burning it or letting it rot.

54. An element is the smallest piece of matter that retains its physical and chemical properties, and is made up of only one type of atom. A compound is made of more than one different element chemically joined together. A compound can be broken into smaller pieces by chemical means.

55. 5.1 grams of oxygen would be needed. According to the Law of Conservation of Mass, the total combined mass of the products must equal the combined masses of the reactants. Since the produce has a mass of 25 grams, the reactants together must have a mass of 25 grams (19.9g + 5.1g = 25.0g).

56. A homogeneous mixture is a combination of substances in varying proportions where the individual substances cannot be distinguished. Every part of the mixture has the same composition as any other part, such as in a beverage made from powdered mix. In a heterogeneous mixture, the different substances can be distinguished. Parts of the mixture have different compositions, as in a chocolate-chip cookie.

57. [image: ]

58. (105*.48)+(108*.43)+(109*.09) = 106.65 amu

59. [image: ]

60. An atom is the smallest particle of an element that retains the properties of the element.

61. The atomic mass unit measures the mass of an atom relative to the mass of carbon-12 atom, which is taken as a standard. One atomic mass unit is defined as 1/12 the mass of a carbon-12 atom.

62. A nuclear reaction involves a change in the nucleus of an atom. Such a reaction results in the change of an atom of one element into an atom of another element.

63. The atomic number is written as the subscript in the chemical symbol of an element and the mass number is written as the superscript in the chemical symbol of an element. The notation for an isotope of element X is denoted as [image: ].

64. The element containing 34 protons is Selenium (Se).

65. There were two main flaws in Dalton’s atomic theory.

a.	Atoms are not indivisible. They are divisible into several subatomic particles.

b.	All atoms of a given element may not have identical properties as their masses may vary slightly.

66. As the amount of energy carried by a wave increases, the individual waves get closer together, increasing their frequency but decreasing their wavelength.

67. As energy increases, the frequency of the wave also increases. This causes more waves to pass by a given point in a certain amount of time. Thus, each wavelength must be smaller.

68. Electrons have a spin. In any given orbital, only two electrons can exist because one will spin in an “upward” direction while the other one spins in a “downward” direction. A pair of electrons can only exist in an orbital if they are spinning in opposite directions.

69. The diagram shown has two major problems. First, seven dots are shown to represent electrons; although Nitrogen has 7 total electrons it only has 5 valence electrons, and only valence electrons are represented in an electron dot diagram. Second, no more than two electrons are placed on a single side of the element symbol, since each orbital can hold only 2 electrons at the most.

70. A photon is a particle of electromagnetic radiation that has no mass and carries a quantum of energy. The energy of a photon can be calculated using the formula Equantum [image: ] h[image: ], where E is energy of the photon, h is Planck’s constant, and [image: ] is frequency of the photon.

71. A piece of iron appears red when heated sufficiently and blue at a higher temperature, because the kinetic energy of iron increases when it is heated. With an increase in the amount of energy, different colors of light are emitted. These colors correspond to different frequencies and wavelengths.

72. Light is produced in neon signs by passing electricity through a tube filled with neon gas. Neon atoms in the tube absorb energy and become excited. These excited and unstable atoms then release energy by emitting light.

73. The characteristics of a wave are:

a.	Wavelength - It is the shortest distance between equivalent points on a continuous wave.

b.	Frequency - The number of waves that pass through a given point per second.

c.	Amplitude - The height of a wave from the origin to a crest or from the origin to a trough.

d.	Speed - All electromagnetic waves, including visible light, travel at a speed of 3.00  108 m/s in vacuum. The speed of light is the product of its wavelength and frequency.

74. The ground state electron configuration of chlorine is 1s22s22p63s23p5. It has 7 valence electrons.

75. There is only one valence electron in cesium. The electron configuration of cesium with atomic number 55 is [Xe]6s1.

76. A spectrum is formed due to the dispersion of light when it is passed through a prism. It is called continuous if the dispersion of light is without any discontinuity in wavelength.

77. The atomic emission spectrum of an element consists of a number of bright lines separated by dark lines. These lines in the atomic emission spectrum are characteristic of the atoms of an element, and, therefore, the atomic emission spectra of the elements can be used to identify them.

78. a.	The noble gas form of the electron configuration of selenium is [Ar]4s24p4. Its electron-dot structure is [image: ]

b.	The noble gas form of the electron configuration of phosphorus is [Ne]3s23p5. Its electron-dot structure is .[image: ]

79. No, the student is not correct.  We know from writing electron configurations (Chapter 5) that elements in each row of the d-block are actually contained in the energy level of the previous row; therefore one cannot merely count down the rows.  Periods and energy levels are not the same thing.  One should also be careful to not claim that the top row of the d-block is energy level 1 because it is the first row of that section.

80. These show the atomic radius change.  As electrons are added to the outer energy levels of an atom (as one moves across the periodic table), the size of the atom decreases.  This is because the additional positive charge in the nucleus attracts the electrons more strongly and no additional shielding effect occurs across the period.

81. Na, Ca, N, Si, Se, Cl, Ge

82. Elements in the same group have the same electron configuration and number of valence electrons. Valence electrons determine the properties of elements. Therefore, properties of elements in the same group are similar.

83. Ionization is related to the number of valence electrons in an atom. Sodium has one valence electron. It forms a common sodium 1+ ion, but is unlikely to form a sodium 2+ ion. The jump in ionization energy shows that atoms hold onto their inner core electrons more strongly than they hold onto their valence electrons.

84. The loss of an electron from a sodium atom results in a smaller radius. The electrostatic repulsion between the remaining number of electrons decreases thus allowing them to be pulled closer to the nucleus. Therefore, the size of a sodium ion (Na+) is less than that of a sodium atom (Na).

85. Ionization energy of an atom is defined as the energy required to remove an electron from a gaseous atom.

86. The general electron configuration and locations of the block elements are:

a.	ns0-2 for s-block elements in groups 1 and 2.

b.	ns0-2 and np0-6 for p-block elements in groups 13, 14, 15, 16, 17, and 18.

c.	(n–1)d0-10 and ns0-2 for d-block elements in groups 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12.

d.	(n–2)f0-14, (n–1)d0-10, np0-6, and ns0-2 for f-block elements in lanthanide and actinide groups.

87. The general electron configuration and locations of the block elements are:

a.	ns0-2 for s-block elements in groups 1 and 2.

b.	ns0-2 and np0-6 for p-block elements in groups 13, 14, 15, 16, 17, and 18.

c.	(n–1)d0-10 and ns0-2 for d-block elements in groups 3, 4, 5, 6, 7, 8, 9, 10, 11, and 12.

d.	(n–2)f0-14, (n–1)d0-10, np0-6, and ns0-2 for f-block elements in lanthanide and actinide groups.

88. Copper is a transition element, which means that it may have more than one oxidation state. The oxidation state of the ion is usually represented in the name of the compound by using a Roman numeral in parentheses after the cation name. In this case, the compound could either be Copper (I) Chloride, or CuCl, or it could be Copper (II) Chloride, which is CuCl2.

89. 1+

90. 2-

91. Be(NO[image: ])[image: ]

92. 17 m/s

93. Nothing Here

94. 0.5 g/ml

95. Trial 1: 0.392 %

Trial 2: 0.392 %

Trial 3: 0.784 %

96. 11 g

97. 

		ement

		Number of protons

		Number of electrons

		Number of neutrons

		Atomic number

		Mass number



		Sodium

		11

		

		

		11

		23



		Phosphorus

		

		15

		16

		15

		



		Cobalt

		

		27

		

		27

		59



		Bromine

		35

		

		45

		35

		



		Silver

		47

		47

		

		

		108





98. 207/82 Pb

99. 2.441 m

100. There are three sublevels and nine orbitals possible in the third energy level.

101. The electron configuration of sulfur is [Ne]3s23p4. Its electron dot structure is [image: ]

102. Sigma = single bond; pi = double or triple bond.

103. A. sulfur trioxide; B. tetraphosphorus decoxide; C. dinitrogen tetroxide.

104. A. sp hybridization, linear; B. sp3d hybridization, see-saw.

105. A. carbon; B. sulfur; C. nitrogen; D. oxygen





























[image: http://oscarbonilla.com/wp-content/uploads/2011/04/periodictable.gif]
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