Name ________________________ Period ______

Unit 5 Notes

Significant Figures:

Accuracy 




Precision 
Measurement Rules –as many digits as your tool has, _______ ____ digit of estimation. 

Examples:

Jimmy and Joey both measured the temperature in the Vianney parking lot today. Jimmy reported 18.1o C. Joey reported 18.10o C. What is the difference between their measurements? 

Counting Significant Figures Rules

1. All _______-______________ numbers are significant.

2. _________________ zeros are ______________ significant. 

3. _________________ zeros are _________________ significant. 

4. _________________ zeros are significant only if

a. there is a _________________ point anywhere in the number. 

b. there is an _________________ over the zeros. 

5. Scientific Notation: ___________ digit is significant. 

Standard form: ____ digit to the left of the decimal point. 

Examples: 

Multiplying and Dividing with Sig. Figs
The _________________ of _________________ _________________ in the answer is limited by the least number of significant figures in the original numbers. 

Adding and Subtracting with Sig. Figs
The _________________ _________________ in the answer is limited by the original number with the least specific digit place.

Scientific Notation

Translate between scientific notation and decimal form. 

Multiplying 



Dividing


Add/Subtract: 

Combo Problems: Only round when you switch rules. 
Unit Conversions 

2 Great Methods
Ratios






Dimensional Analysis 

Tips: 

1. There is a chart on page 35 of your book with some useful conversions. 

2. Ever single number that you write needs to have a unit. 

3. Cross out canceled units to double check your work. 

4. Ask if the answer makes sense. 

One Step: 

1. How many grams does Bryan weigh if the scale reads 160 lbs? (1 lb = 456.3 g)

Multistep: 

2. How many pounds of carbon are in 60.4 kilograms of coal? (Coal is primarily carbon).
Denominator: 

3. Sam works 300 days per year. 

a. How many days does he work per decade?

b. How many days does he average per week?

Speed and Density: 

4. The fastest human sprinter can run close to 27 miles per hour. 

a. If this pace could be maintained (which it cannot be), how far could h travel in a day of running?

b. How long would it take to run 100 m? 

5. Silver has a density of 2.70g/mL

a. How much would 41.8 mL of this substance weigh?

b. What volume would 24.1 g of this substance occupy?

Squared and Cubed: 

6. A field has an area of 4.26 x 104 m2. How large is the field in km2?

7.  Convert 3.20 x 1010 nm3 to cm3. 

Moles
Counting by groups: 
Sometimes it’s helpful to count things in groups, rather than one at a time. We do this all the time. For example, 

1 dozen =         units


1 ream =           units

1 decade =        units


1 pair =             units

1 dozen dozen =     units 

1 mole =                         units


Just like a baker uses dozens to count donuts, a chemist uses a mole to count atoms. 

A mole is 6.022 x 1023 things. or, a mole is many, many somethings. 
Why 6.022 x 1023? 

This is called Avagadro’s number. Avagadro’s based the number on the conversion between grams and amu’s (average atomic mass units). Remember that a proton and a neutron each weigh 1 amu. Carbon has six of each, so a carbon atom weighs 12 amu. So Avadadro decided however many carbon atoms it takes to weigh 12 grams, that will be a mole. It takes 6.022 x 1023 carbon atoms to weigh 12g. 

1 g =                                        amu

Just how big is 6.022 x 1023?
· 6.02 x 1023 is more than the grains of rice that have been cultivated since the dawn of human existence. 
· 6.02 x 1023 is more than the grains of sand on the last beach you were on. 
· 1 mole of marbles would cover the earth 50 miles deep. 
· A mole of seconds is 4 million times longer than the earth has existed.
· A mole of pennies is almost enough to make every person on earth a trillionaire. 
· Start out with a mole of dollars. If you could have spent one million dollars every second since the earth was formed, you would still have about ¾ of the money today. It would take another 15.5 billion years to spend the rest. 
Keeping Straight Mass and Amount

Amount: 

1 mole of carbon =                             carbon atoms

1 mole of hydrogen =                         hydrogen atoms

1 mole of water = 


water molecules 

Mass:

1 mole of carbon weighs                g

1 mole of hydrogen weighs             g


1 mole of water weighs 

g

Suppose you work at Home Depot and a customer orders need 1500 screws, 2000 washers, and 1000 bolts, how could you prepare this order without spending the time to count each individual item?

All you need is the _____________________ _____________________ of each item. 

Penny Lab:

It takes 30 years to count to 1 million, so chemists count moles by weighing them. Where can you find the average weight of each atom?

There are two ways to read the average atomic mass on the periodic table. 

Consider the average atomic weight of calcium, 40.08. This can be correctly read as 

Converting mass to moles: (g ( mol) 
Remember: A.A.W. is a ratio between grams and moles.   
1. How many moles are there in 5.0 g silver?

2. How many moles are there in 112.0 g titanium?

Converting moles to atoms (mol ( atoms or molecules)

“How many” is a clue that we are counting, rather than weighing. 
3. How many iron atoms are there in 7.5 moles of iron?

4. How many salt compounds are there in 300.0 moles of sodium chloride?

The same process works for moles ( # of anything

5. How many skittles are there in a mole of skittles?

Mass to number of atoms (g ( #atoms or #molecules)

6. A pure titanium bike frame weighs 2000 grams. How many titanium atoms are in the frame?

Notice, mole is the bridge between __________ and _____________. 

Grams (( moles (( amount  
7. A diamond (made of carbon) weighs 38 mg. How many carbon atoms are there?

8. A sample of pure ammonia weighs 54.8 g. How many ammonia molecules are present?

9. A sample of magnesium nitrate weighs 6.0 grams. 

a. How many moles are present in this sample? 

b. How many magnesium nitrate compounds are present?

c. How many total atoms are present in the sample?

Summary
Percent Composition:   % = _part_ x 100      
Mass of the element

   x 100

  


            whole 


Mass of the whole compound 

1. Find the mass percent of each element in glucose C6H12O6. 

Molar Ratios: 

1. If you have 1 dozen cars, how many dozens of tires do you have?

2. If you have 1 dozen water molecules, how many dozen hydrogen atoms do you have?

3. If you have 1 mole of cars, how many moles of tires do you have?

4. If you have 1 mole of water molecules, how many moles of hydrogen do you have?

5. How many oxygen atoms are in 16.2 grams of calcium nitrate?

Summary: 

Empirical Formula –the formula of a compound reduced to the ___________________ ________________ ________________ ________________.

Example: the empirical formula of glucose, C6H12O6 is __________. 

Steps to find the empirical formula:

1. Given the mass of each element present, convert each ______________ into ___________ using the ______________  ______________  ________________.

2. _______________  the number of moles of each element by the ______________  number of moles present. 

3. If necessary, multiply all of the numbers by the smallest number that will make every number a whole number. 

Example: 

1. An unknown substance was found to contain 58.01% sodium and 41.09% sulfur by mass. What is the empirical formula?

2. Find the empirical formula of a substance that contains 47.2% copper and 52.77% chlorine. 

Molecular Formula –the ________________  formula of a compound. 

The empirical formula may or may not be the same as the molecular formula. 

Molecular formula = (empirical formula)n  where n is an integer. 

To solve for the molecular formula, find the empirical formula and multiply it by an integer that gives you the correct formula mass. 

3. An unknown substance has an empirical formula of P2O5, and weighs 284 amu. What is the molecular formula?

4. An unknown substance has 70.57% C, 5.93 % H, 23.49% O and weighs 136 amu. What is the molecular formula?

