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Materials I Would Like You to Have

• Notebook
• Periodic Table
• Calculator (not a cell phone)
• Hard covered notebook 
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Expectations

• Seating arrangement
• Homework (Homework Page)
• Behaviour in class

1. Cell phones, etc.
2. Must be on time and prepared 
3. Food / drink
4. Be respectful 

• Behaviour in lab
• Lockdown / Fire Drill
• Absences (tests)
• Extra help
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• Labs/Assignments
• Quizzes
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• Midterm
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Unit 1: Thermochemistry 5 weeks (23 hrs)

Unit 2:  From Solutions to Kinetics to Equilibrium   3 weeks  (15 hrs)

Unit  3: Acids and Bases 5 weeks (23 hrs)

Unit 4: Organic Chemistry  5 weeks (24 hrs)
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Ms. S. Casey				Chemistry 122			2017-2018

Outline



Overview	

This course is designed to build on the concepts covered in Grade11 chemistry as well as address topics not yet investigated.  There are four major units of study: thermochemistry, kinetics and equilibrium, acids and bases, and organic chemistry.  It is anticipated that by the end of the semester, a solid foundation has been laid of introductory chemistry for further study at a post-secondary level.



		Instructional Planning



Thermochemistry (23 hours)

Introduction, enthalpy, bonding, Hess’s Law, entropy and Gibbs Free energy with spontaneity



From Solutions to Kinetics to Equilibrium (15 hours)

Kinetics and rate of reaction, collision theory, reaction mechanisms, catalysts, rate laws and reaction progression, determine rate laws from experimental data, identify reaction order, calculate Ksp and predict precipitate, relationship between LeChatelier and biological systems



Acids and Bases (23 hours)

Properties and definitions, acid/base reactions, OH, H3O+, Le Chatelier, using the equilibrium concept with acids and bases, titrations, Lewis acids and bases, buffers



Organic Chemistry (24 hours)

Nature of compounds, social implications, classification, naming and writing compounds, isomers, functional groups, applications, writing and balancing equations, polymerization, experimentation, risks and benefits on society, combustion



Evaluation

	

[bookmark: _GoBack]		Assessments					60 %

		Midterm					10 %

Final Exam					30 %



Note on absenteeism



All students are responsible for their own work.  Any work missed due to absenteeism is expected to be completed.  If you are absent for a test, assume you will be writing an alternative test on the day you return unless prior arrangements have been made.  I am not unreasonable if an effort has been made for alternative arrangements…in other words, be responsible and accountable for your actions.
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Chemistry 111/112  Review 

Scientific Notation and Unit Prefixes



Make the following conversions as two step conversions:

	

1. 3.4 kilolitres to millilitres				6. 45 gigametres to centimetres







2. 876 millimetres to decimetres				7.  11.7 nanograms to kilograms







3. 78,999 milligrams to picograms			8. 0.0009 kilolitres to centilitres 







4. 0.9 centigrams to milligrams				9.  44 centimetres to megametres







5. 112 micrometres to millimeters			10. 277 kilograms to micrograms









Convert the following to scientific notation:



11. 45,700m



12. 0.009m



13. 23m



14. 0.9m



15. 24,212,000m



16. 0.000665m



17. 21.9m



18. 0.00332m



19. 321m



20. 0.119m



21. 1492m



22. 0.2713m



23. 314159m



24. 6022m



25. 0.12011m





Convert the following numbers in scientific notation to expanded, or standard, form:



26. 3.825 x 103g



27. 6.3 x 104g



28. 2.3 x 10-2g



29. 4.44 x 10-6g



30. 7.121 x 109g



31. 1.2 x 10-1g



32. 1.8 x 102g



33. 8.1 x 10-4g



34. 6.7 x 105g



35. 3.4 x 107g





Complete the following operations using the appropriate number of significant digits.



36. 1.35m x 2.467m 



37. 1035m2 + 42m2



38. 12.01mL + 35.2mL + 6mL



39. 55.46g – 28.9g



40. 0.021cm x 3.2cm x 100.1cm



41. 0.15cm + 1.15cm + 2.051cm



42. 505kg – 405.25kg



43. 1.278 x 103m2 + 1.4267 x 102m2



44. Determine the number of significant digits in each measurement.



a. 56 m 				n. 0.0021 m

b. 1104 mL 				o. 30 015 g

c. 15 pairs 				p. 90 km

d. 0.20 mol 				q. 12.0 cm

e. 105 000 mm 			r. 0.0305 kPa

f. 6.02 L 				s. 50 gross

g. 0.176 kPa 				t. 83.90 m/s2

h. 819 000.0 g 			u. 0.100 50 cg

i. 4.030 m3 				v. 0.0510 kg

j. 0.005 42 s 				w. 6.12 x 105 mm

k. 49 000 km 				x. 4.01 x 102 s

l. 7.81 kg 				y. 60 000 x 103 g

[bookmark: _GoBack]m. 7.01 m/s 3 				z. 1.000 x 102 kPa
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Math Review for Chemistry



Significant Figures



Significant figures (sometimes called significant digits) provide a simple method for indicating the precision of a measurement.  Simply stated, the more digits the more precise the measurement.  A higher level of precision corresponds to having more information.  The goal is to reflect accurately the amount of information that is known, by expressing measured values with the appropriate number of significant digits.  Writing too few significant figures or too many significant figures, a much more common error when calculators are used, misleads the reader.



Generally, the value will need to be rounded to the appropriate number of significant figures.  This may involve adding zeros to the number or removing digits by rounding.  It is sometimes convenient to express the correct number of significant figures using scientific notation.



Rules for Counting Significant Figures



1. Exact Numbers

· Considered to have unlimited precision (infinite number of significant figures).

· Integers are exact.  One could count 15 books on a shelf.  This number is exact.  One cannot have 15.2 books.

· By definition, there are exactly 60s in 1min.

· Many unit conversion factors are considered exact and do not alter precision.



2. Nonzero digits

· All nonzero digits in a number are considered significant.



3. Zeros may or may not be significant.

· Significant when between nonzero digits (2009).

· Significant when at the end of a number that includes a decimal point (2009.0).

· Not significant when before the first nonzero digit (0.0004).

· Not significant when at the end of a number without a decimal point (2000).



Rules for Rounding to Any Number of Significant Digits



1. Rounding down

· When the first digit following those to keep is in the range of 0-4, that digit and all digits following to the right are dropped.



2. Rounding up

· When the first digit following those to keep is in the range of 5-9, that digit and all digits following to the right are dropped.  Then the last digit to be kept is increased by one.





Rules for Adding and Subtracting

1. Add or subtract the numbers.

2. Round result to the same number of decimal places as least precise value.



Rules for Multiplication and Division

1. Multiply or divide the numbers.

2. Round result to the same number of significant figures as the least precise value.



Multi-Step Calculations

When calculations involve multiple operations, the normal algebraic order of operations applies.  First expressions enclosed are evaluated, then multiplications and divisions are performed, and then additions and subtractions are performed.



Only the final result should be rounded, but determination of significant figures usually requires determination of the number of significant figures for the intermediate results.  During intermediate steps, the results should not be rounded, though in practice it is acceptable to round these results to the number of significant figures to the most precise value.



The end result, as usual, should be rounded to the number of significant figures (or decimal places) of the least precise component of the calculation.



Rules for Logarithms

1. Calculate the logarithm of the number.

2. Round result keeping the same number of decimal places as there were significant figures in the original value.



The main context for logarithms is the calculation of pH in acid-base chemistry.  Often, pH is reported with one decimal place corresponding to a concentration measurement with a precision of one significant digit.





Websites

http://www.chem.tamu.edu/class/fyp/mathrev/mathrev.html

http://www.shodor.org/unchem/math/
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Sign up for important updates from Ms.
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Follow the instructions to sign up
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download the mobile app.


rmd.at/28hgaf3


Join Period 5 Chemistry 122


Full Name
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number (581) 333-0267.


* Standard text message rates apply.
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Math Concepts Review				Chemistry 122			Name:________________________		

1. Algebraic Manipulation

		Example 4

		To solve for x this time, you need to

(1) multiply both sides of the equation by 4 and 3 to cancel out the denominator in line 2, 
(2) use the distributive law, 
(3) by adding and subtracting, move the x terms to one side, and the non-x terms to the other side in line 5,
(4) use the associative law to simplify to get line 7, and 
(5) divide both sides by 2.

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-4.gif]



		Example 4
(alternative)

		This process is called "cross-multiplying." This entails multiplying the numerator of one side of the equality by the denominator of the other side of the equality. When this is done, the very same line 3 results. The rest of the problem is done identically.

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-5.gif]



		Example 5

		This problem could be very complicated and become a quadratic equation. However, because it has a perfect square on both sides, if you simply take the square root of both sides of the equality, you are left in line 3 with a straightforward algebra problem as you solve for the positive root, which I did here. 

In Chemistry, when we use this technique to solve equilibrium problems, only one of the roots is meaningful. Of course, the square root of 49 can be -7 as well as +7. You can then go ahead and solve for the second root, x = -0.8 = -4/5. 

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-6.gif]





Solve for x. 

		Question 1 

		Question 2

		Question 3

		Question 4



		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-7.gif]

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-8.gif]

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-9.gif]

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-10.gif]
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2. Scientific Notation

Here are some examples of scientific notation.

		10000 = 1 x 104

		24327 = 2.4327 x 104



		1000 = 1 x 103

		7354 = 7.354 x 103



		100 = 1 x 102

		482 = 4.82 x 102



		10 = 1 x 101

		89 = 8.9 x 101 (not usually done)



		1 = 100

		



		1/10 = 0.1 = 1 x 10-1

		0.32 = 3.2 x 10-1 (not usually done)



		1/100 = 0.01 = 1 x 10-2

		0.053 = 5.3 x 10-2



		1/1000 = 0.001 = 1 x 10-3

		0.0078 = 7.8 x 10-3



		1/10000 = 0.0001 = 1 x 10-4

		0.00044 = 4.4 x 10-4





In scientific notation, the digit term indicates the number of significant figures in the number. The exponential term only places the decimal point. As an example, 

46600000 = 4.66 x 107

This number only has 3 significant figures. The zeros are not significant; they are only holding a place. As another example, 

0.00053 = 5.3 x 10-4

This number has 2 significant figures. The zeros are only place holders.

Addition and Subtraction: 

· All numbers are converted to the same power of 10, and the digit terms are added or subtracted. 

· Example: (4.215 x 10-2) + (3.2 x 10-4) = (4.215 x 10-2) + (0.032 x 10-2) = 4.247 x 10-2 

· Example: (8.97 x 104) - (2.62 x 103) = (8.97 x 104) - (0.262 x 104) = 8.71 x 104 

Multiplication: 

· The digit terms are multiplied in the normal way and the exponents are added. The end result is changed so that there is only one nonzero digit to the left of the decimal. 

· Example: (3.4 x 106)(4.2 x 103) = (3.4)(4.2) x 10(6+3) = 14.28 x 109 = 1.4 x 1010
(to 2 significant figures) 

· Example: (6.73 x 10-5)(2.91 x 102) = (6.73)(2.91) x 10(-5+2) = 19.58 x 10-3 = 1.96 x 10-2
(to 3 significant figures)

Division: 

· The digit terms are divided in the normal way and the exponents are subtracted. The quotient is changed (if necessary) so that there is only one nonzero digit to the left of the decimal. 

· Example: (6.4 x 106)/(8.9 x 102) = (6.4)/(8.9) x 10(6-2) = 0.719 x 104 = 7.2 x 103
(to 2 significant figures) 

· Example: (3.2 x 103)/(5.7 x 10-2) = (3.2)/(5.7) x 103-(-2) = 0.561 x 105 = 5.6 x 104
(to 2 significant figures)





Powers of Exponentials: 

· The digit term is raised to the indicated power and the exponent is multiplied by the number that indicates the power. 

· Example: (2.4 x 104)3 = (2.4)3 x 10(4x3) = 13.824 x 1012 = 1.4 x 1013
(to 2 significant figures) 

· Example: (6.53 x 10-3)2 = (6.53)2 x 10(-3)x2 = 42.64 x 10-6 = 4.26 x 10-5
(to 3 significant figures)

Roots of Exponentials: 

· Change the exponent if necessary so that the number is divisible by the root. Remember that taking the square root is the same as raising the number to the one-half power. 

· Example: 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-sn-1.gif]

· Example: 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-sn-2.gif]Oops - the answer really is 4.2 x 10-3

Assessment

		Question 1

		Write in scientific notation: 0.000467 and 32000000 _____________________



		Question 2

		Express 5.43 x 10-3 as a number. __________



		Question 3

		(4.5 x 10-14) x (5.2 x 103) = ___________



		Question 4

		(6.1 x 105)/(1.2 x 10-3) =  _____________



		Question 5

		(3.74 x 10-3)4 =  ____________________



		Question 6

		The fifth root of 7.20 x 1022 = ____________







3. Dimensional Analysis

Scientists generally work in metric units. Common prefixes used are the following: 

		Prefix

		Abbreviation

		Meaning

		Example



		mega-

		M

		106

		1 megameter (Mm) = 1 x 106 m



		kilo-

		k

		103

		1 kilogram (kg) = 1 x 103 g



		centi-

		c

		10-2

		1 centimeter (cm) = 1 x 10-2 m



		milli-

		m

		10-3

		1 milligram (mg) = 1 x 10-3 g



		micro-

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/micro.gif]

		10-6

		1 micrometer ([image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/micro.gif]g) = 1 x 10-6 [image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/micro.gif]g



		nano-

		n

		10-9

		1 nanogram (ng) = 1 x 10-9 g









Ex. What is the density of mercury (13.6 g/cm3) in units of kg/m3? 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-da-6.gif]

Ex. How many atoms of hydrogen can be found in 45 g of ammonia, NH3?
We will need three unit factors to do this calculation, derived from the following information: 

1. 1 mole of NH3 has a mass of 17 grams. 

2. 1 mole of NH3 contains 6.02 x 1023 molecules of NH3. 

3. 1 molecule of NH3 has 3 atoms of hydrogen in it. 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-da-7.gif]



		Assessment Question 1

		

How many millimeters are present in 20.0 inches?  ___________________



		Question 2

		The volume of a wooden block is 6.30 in3. This is equivalent to how many cubic centimeters?  _________________________________________



		Question 3

		A sample of calcium nitrate, Ca(NO3)2, with a formula weight of 164 g/mol, has 5.00 x 1027 atoms of oxygen. How many kilograms of Ca(NO3)2 are present?





			____________________________________________________________



4. Significant Figures

Rules for Working with Significant Figures: 

1. Leading zeros are never significant. 
Imbedded zeros are always significant. 
Trailing zeros are significant only if the decimal point is specified. 
Hint: Change the number to scientific notation. It is easier to see.

2. Addition or Subtraction:
The last digit retained is set by the first doubtful digit.

3. Multiplication or Division:
The answer contains no more significant figures than the least accurately known number. 





EXAMPLES:

		

		Example

		Number of
Significant Figures

		Scientific Notation



		

		0.00682

		3

		6.82 x 10-3

		Leading zeros are not significant.



		

		1.072

		4

		1.072 (x 100)

		Imbedded zeros are always significant.



		

		300

		1

		3 x 102

		Trailing zeros are significant only if the decimal point is specified.



		

		300.

		3

		3.00 x 102

		



		

		300.0

		4

		3.000 x 102

		





EXAMPLES 

		Addition

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/addition.gif]

		Even though your calculator gives you the answer 8.0372, you must round off to 8.04. Your answer must only contain 1 doubtful number. Note that the doubtful digits are underlined. 



		Subtraction

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/subtract.gif]

		Subtraction is interesting when concerned with significant figures. Even though both numbers involved in the subtraction have 5 significant figures, the answer only has 3 significant figures when rounded correctly. Remember, the answer must only have 1 doubtful digit.



		Multiplication

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/multiply.gif]

		The answer must be rounded off to 2 significant figures, since 1.6 only has 2 significant figures.



		Division

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/division.gif]

		The answer must be rounded off to 3 significant figures, since 45.2 has only 3 significant figures.





Notes on Rounding 

· When rounding off numbers to a certain number of significant figures, do so to the nearest value. 

· example: Round to 3 significant figures: 2.3467 x 104 (Answer: 2.35 x 104) 

· example: Round to 2 significant figures: 1.612 x 103 (Answer: 1.6 x 103)

· What happens if there is a 5? There is an arbitrary rule: 

· If the number before the 5 is odd, round up. 

· If the number before the 5 is even, let it be. 
The justification for this is that in the course of a series of many calculations, any rounding errors will be averaged out. 

· example: Round to 2 significant figures: 2.35 x 102 (Answer: 2.4 x 102) 

· example: Round to 2 significant figures: 2.45 x 102 (Answer: 2.4 x 102)

· Of course, if we round to 2 significant figures: 2.451 x 102, the answer is definitely 2.5 x 102 since 2.451 x 102 is closer to 2.5 x 102 than 2.4 x 102. 



Assessment 

		Question 1

		Give the correct number of significant figures for 

a) 4500 

b) 4500.

c) 0.0032

d) 0.04050



		

		



		Question 2

		Give the answer to the correct number of significant figures:
4503 + 34.90 + 550 = ______________ 



		Question 3

		Give the answer to the correct number of significant figures:
1.367 - 1.34 =  ____________________ 



		Question 4

		Give the answer to the correct number of significant figures:
(1.3 x 103)(5.724 x 104) = _____________________ 



		Question 5

		Give the answer to the correct number of significant figures:
(6305)/(0.010) = _____________________ 
















ANSWERS

1. Answers: (1) +2 (2) +2 (3) -9.25 (4) +1.90, +0.48

2. (1) 4.67 x 10-4; 3.2 x 107 (2)0.00543 (3) 2.3 x 10-10 (2 significant figures) (4) 5.1 x 108 (2 significant figures) (5) 1.96 x 10-10 (3 significant figures) (6) 3.73 x 104 (3 significant figures)

3. (1) 508 mm (2) 103 cm3 (3) 227 kg

4. (1) 2, 4, 2, 4 (2) 5090 (3 significant figures - round to the tens place - set by 550) (3) 0.03 (1 significant figure - round to hundredths place) (4) 7.4 x 107 (2 significant figures - set by 1.3 x 103) (5) 6.3 x 105 (2 significant figures - set by 0.010)





http://www.chem.tamu.edu/class/fyp/mathrev/mr-algeb.html
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1. Algebraic Manipulation

		Example 4

		To solve for x this time, you need to

(1) multiply both sides of the equation by 4 and 3 to cancel out the denominator in line 2, 
(2) use the distributive law, 
(3) by adding and subtracting, move the x terms to one side, and the non-x terms to the other side in line 5,
(4) use the associative law to simplify to get line 7, and 
(5) divide both sides by 2.

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-4.gif]



		Example 4
(alternative)

		This process is called "cross-multiplying." This entails multiplying the numerator of one side of the equality by the denominator of the other side of the equality. When this is done, the very same line 3 results. The rest of the problem is done identically.

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-5.gif]



		Example 5

		This problem could be very complicated and become a quadratic equation. However, because it has a perfect square on both sides, if you simply take the square root of both sides of the equality, you are left in line 3 with a straightforward algebra problem as you solve for the positive root, which I did here. 

In Chemistry, when we use this technique to solve equilibrium problems, only one of the roots is meaningful. Of course, the square root of 49 can be -7 as well as +7. You can then go ahead and solve for the second root, x = -0.8 = -4/5. 

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-am-6.gif]





Solve for x. 

		Question 1 

		Question 2

		Question 3

		Question 4
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2. Scientific Notation

Here are some examples of scientific notation.

		10000 = 1 x 104

		24327 = 2.4327 x 104



		1000 = 1 x 103

		7354 = 7.354 x 103



		100 = 1 x 102

		482 = 4.82 x 102



		10 = 1 x 101

		89 = 8.9 x 101 (not usually done)



		1 = 100

		



		1/10 = 0.1 = 1 x 10-1

		0.32 = 3.2 x 10-1 (not usually done)



		1/100 = 0.01 = 1 x 10-2

		0.053 = 5.3 x 10-2



		1/1000 = 0.001 = 1 x 10-3

		0.0078 = 7.8 x 10-3



		1/10000 = 0.0001 = 1 x 10-4

		0.00044 = 4.4 x 10-4





In scientific notation, the digit term indicates the number of significant figures in the number. The exponential term only places the decimal point. As an example, 

46600000 = 4.66 x 107

This number only has 3 significant figures. The zeros are not significant; they are only holding a place. As another example, 

0.00053 = 5.3 x 10-4

This number has 2 significant figures. The zeros are only place holders.

Addition and Subtraction: 

· All numbers are converted to the same power of 10, and the digit terms are added or subtracted. 

· Example: (4.215 x 10-2) + (3.2 x 10-4) = (4.215 x 10-2) + (0.032 x 10-2) = 4.247 x 10-2 

· Example: (8.97 x 104) - (2.62 x 103) = (8.97 x 104) - (0.262 x 104) = 8.71 x 104 

Multiplication: 

· The digit terms are multiplied in the normal way and the exponents are added. The end result is changed so that there is only one nonzero digit to the left of the decimal. 

· Example: (3.4 x 106)(4.2 x 103) = (3.4)(4.2) x 10(6+3) = 14.28 x 109 = 1.4 x 1010
(to 2 significant figures) 

· Example: (6.73 x 10-5)(2.91 x 102) = (6.73)(2.91) x 10(-5+2) = 19.58 x 10-3 = 1.96 x 10-2
(to 3 significant figures)

Division: 

· The digit terms are divided in the normal way and the exponents are subtracted. The quotient is changed (if necessary) so that there is only one nonzero digit to the left of the decimal. 

· Example: (6.4 x 106)/(8.9 x 102) = (6.4)/(8.9) x 10(6-2) = 0.719 x 104 = 7.2 x 103
(to 2 significant figures) 

· Example: (3.2 x 103)/(5.7 x 10-2) = (3.2)/(5.7) x 103-(-2) = 0.561 x 105 = 5.6 x 104
(to 2 significant figures)





Powers of Exponentials: 

· The digit term is raised to the indicated power and the exponent is multiplied by the number that indicates the power. 

· Example: (2.4 x 104)3 = (2.4)3 x 10(4x3) = 13.824 x 1012 = 1.4 x 1013
(to 2 significant figures) 

· Example: (6.53 x 10-3)2 = (6.53)2 x 10(-3)x2 = 42.64 x 10-6 = 4.26 x 10-5
(to 3 significant figures)

Roots of Exponentials: 

· Change the exponent if necessary so that the number is divisible by the root. Remember that taking the square root is the same as raising the number to the one-half power. 

· Example: 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-sn-1.gif]

· Example: 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-sn-2.gif]Oops - the answer really is 4.2 x 10-3

Assessment

		Question 1

		Write in scientific notation: 0.000467 and 32000000 _____________________



		Question 2

		Express 5.43 x 10-3 as a number. __________



		Question 3

		(4.5 x 10-14) x (5.2 x 103) = ___________



		Question 4

		(6.1 x 105)/(1.2 x 10-3) =  _____________



		Question 5

		(3.74 x 10-3)4 =  ____________________



		Question 6

		The fifth root of 7.20 x 1022 = ____________







3. Dimensional Analysis

Scientists generally work in metric units. Common prefixes used are the following: 

		Prefix

		Abbreviation

		Meaning

		Example



		mega-

		M

		106

		1 megameter (Mm) = 1 x 106 m



		kilo-

		k

		103

		1 kilogram (kg) = 1 x 103 g



		centi-

		c

		10-2

		1 centimeter (cm) = 1 x 10-2 m



		milli-

		m

		10-3

		1 milligram (mg) = 1 x 10-3 g



		micro-

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/micro.gif]

		10-6

		1 micrometer ([image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/micro.gif]g) = 1 x 10-6 [image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/micro.gif]g



		nano-

		n

		10-9

		1 nanogram (ng) = 1 x 10-9 g









Ex. What is the density of mercury (13.6 g/cm3) in units of kg/m3? 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-da-6.gif]

Ex. How many atoms of hydrogen can be found in 45 g of ammonia, NH3?
We will need three unit factors to do this calculation, derived from the following information: 

1. 1 mole of NH3 has a mass of 17 grams. 

2. 1 mole of NH3 contains 6.02 x 1023 molecules of NH3. 

3. 1 molecule of NH3 has 3 atoms of hydrogen in it. 

[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/mr-da-7.gif]



		Assessment Question 1

		

How many millimeters are present in 20.0 inches?  ___________________



		Question 2

		The volume of a wooden block is 6.30 in3. This is equivalent to how many cubic centimeters?  _________________________________________



		Question 3

		A sample of calcium nitrate, Ca(NO3)2, with a formula weight of 164 g/mol, has 5.00 x 1027 atoms of oxygen. How many kilograms of Ca(NO3)2 are present?





			____________________________________________________________



4. Significant Figures

Rules for Working with Significant Figures: 

1. Leading zeros are never significant. 
Imbedded zeros are always significant. 
Trailing zeros are significant only if the decimal point is specified. 
Hint: Change the number to scientific notation. It is easier to see.

2. Addition or Subtraction:
The last digit retained is set by the first doubtful digit.

3. Multiplication or Division:
The answer contains no more significant figures than the least accurately known number. 





EXAMPLES:

		

		Example

		Number of
Significant Figures

		Scientific Notation



		

		0.00682

		3

		6.82 x 10-3

		Leading zeros are not significant.



		

		1.072

		4

		1.072 (x 100)

		Imbedded zeros are always significant.



		

		300

		1

		3 x 102

		Trailing zeros are significant only if the decimal point is specified.



		

		300.

		3

		3.00 x 102

		



		

		300.0

		4

		3.000 x 102

		





EXAMPLES 

		Addition

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/addition.gif]

		Even though your calculator gives you the answer 8.0372, you must round off to 8.04. Your answer must only contain 1 doubtful number. Note that the doubtful digits are underlined. 



		Subtraction

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/subtract.gif]

		Subtraction is interesting when concerned with significant figures. Even though both numbers involved in the subtraction have 5 significant figures, the answer only has 3 significant figures when rounded correctly. Remember, the answer must only have 1 doubtful digit.



		Multiplication

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/multiply.gif]

		The answer must be rounded off to 2 significant figures, since 1.6 only has 2 significant figures.



		Division

		[image: http://www.chem.tamu.edu/class/fyp/mathrev/pics/division.gif]

		The answer must be rounded off to 3 significant figures, since 45.2 has only 3 significant figures.





Notes on Rounding 

· When rounding off numbers to a certain number of significant figures, do so to the nearest value. 

· example: Round to 3 significant figures: 2.3467 x 104 (Answer: 2.35 x 104) 

· example: Round to 2 significant figures: 1.612 x 103 (Answer: 1.6 x 103)

· What happens if there is a 5? There is an arbitrary rule: 

· If the number before the 5 is odd, round up. 

· If the number before the 5 is even, let it be. 
The justification for this is that in the course of a series of many calculations, any rounding errors will be averaged out. 

· example: Round to 2 significant figures: 2.35 x 102 (Answer: 2.4 x 102) 

· example: Round to 2 significant figures: 2.45 x 102 (Answer: 2.4 x 102)

· Of course, if we round to 2 significant figures: 2.451 x 102, the answer is definitely 2.5 x 102 since 2.451 x 102 is closer to 2.5 x 102 than 2.4 x 102. 



Assessment 

		Question 1

		Give the correct number of significant figures for 

a) 4500 

b) 4500.

c) 0.0032

d) 0.04050



		

		



		Question 2

		Give the answer to the correct number of significant figures:
4503 + 34.90 + 550 = ______________ 



		Question 3

		Give the answer to the correct number of significant figures:
1.367 - 1.34 =  ____________________ 



		Question 4

		Give the answer to the correct number of significant figures:
(1.3 x 103)(5.724 x 104) = _____________________ 



		Question 5

		Give the answer to the correct number of significant figures:
(6305)/(0.010) = _____________________ 
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