RC.3 ATOM, MOLECULE AND ION INVENTORY (pg. 128-130)

1.  Chemists use the Mole as a...

2.  They symbol for the mole is...

3.  One mole of any substance is equal to how many atoms?   
4.  The number of atoms in a mole of any substance is known as 
     Avogadro's number of particles which is...

5.  The mole represents a number of atoms, molecules or formula 
     units large enough to be conveniently...

6.  The mass of one mole of any substance is known as the 
     substances...

7.  The molar mass of a substance can be found using the...
8.  The mass (in grams) of one mole of an element's atoms equals 
     the numerical value of the element's...

RC.3-1 The Mole and Avogadro’s Number

One mole of a substance contains Avogadro’s
Number (6.02 x 1023) of molecules

· How many molecules are in the quantities below?

1.  2.0 moles
2.  1.5 moles

3.  0.75 mole

4.  15.0 moles

5.  0.35 mole

· How many moles are in the number of molecules below?

1.  6.02  x  1023
2.  1.20  x  1024
3.  1.50  x  1020
4.  3.40  x  1026
5.  7.50  x  1019
Name__________________________


Period______________

Partner_________________________


Date________________

Exp.  22: The Bean Lab
An Investigation of Moles

Introduction
We find it convenient to deal with certain types of objects in groups, rather than individually.  Eggs and doughnuts are bought and sold in groups of twelve, which we call dozens; days are grouped into weeks, each consisting of seven days; tennis balls and golf balls come in boxes or cans of three.  It is the purpose of this short experiment to introduce you to a type of group that is very important in chemistry: the MOLE.

Recall that John Dalton's model, which he proposed in 1808, assumed atoms to be small, indivisible spheres.  All atoms of a given element were presumed to be identical to each other, but different in fundamental ways (including mass) from the atoms of all elements.

Three years later, Amadeo Avogadro advanced a hypothesis which suggested that it should be possible to weigh equal volumes of gases at the same temperature and pressure and be secure in the knowledge that they contained the same number of "particles" of each gas.  In other words, if an entire argon sample was 40 times as heavy as an equal volume of hydrogen, then necessarily each atom of argon was 40 times as heavy as each atom of hydrogen.  This led to the establishment of a set of relative atomic masses for the elements, the same ones that we use today (with some refining over the tears).  There remained one difficulty with these atomic masses: they had no particle use, since no one could isolate, let alone weigh, an individual atom.  What was needed was some sort of standard quantity and this lead to the mole.  The word mole comes from the Latin word for mass, and means a standard amount.  One mole contains 6.02  x  1023 atoms and has a mass equal to the element's relative atomic mass expressed in grams.

Procedure

· Part 1

1.  Weigh an empty cup or container (+/- 0.01 g); that is, report its mass to 
     the nearest one-hundredth of a gram.  Now fill the cup with exactly fifty 
     beans of one kind.  Discard any beans that are not "typical."  Reweigh the 
     cup with the fifty beans. Record the mass in the Data Table 1.

2.  Set those beans aside, then repeat the process for each of the remaining 
     types of beans. Determine the mass of 50 beans for each type and record 
     your results.

3.  Calculate the relative masses of each type of bean.  The relative mass is 
     found by dividing the sample mass ("Mass of 50 beans") of each type of 
     bean by the sample mass of the lightest bean.  Note that, since you are 
     dividing grams by grams, the relative masses have no units.  The result 
     will be a relative mass of 1.00 for the lightest bean, and each heavier bean 
     should have a relative mass greater than 1.00.  Rank each type of beans; 
     give the lightest type a rank of one, with each heavier type of bean ranked 
     in order from two on up.

· Data Table 1   



Mass of empty cup:________  g

	Type of Bean
	Symbol
	Mass of cup and 50 beans
	Mass of 50 beans alone
	Relative Mass
	Rank

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


4.  Complete the calculations for all bean types in Part 1 before you proceed to Part 2 of the procedure.
· Part 2
1.  For each type of bean, weigh out a mass in grams numerically equal to 
     the relative mass which you calculated for that bean, and record the 
     number of beans used in each case (call this the number of beans in 
     a "pot").  You may not be able to hit the relative mass exactly; if so, 
     report the whole number of beans that comes closest to the relative mass, 
     whether slightly below or slightly above the mass you want.  Record your 
     data in Data Table 2.

· Data Table 2

	Type of Bean
	Symbol
	Relative Mass
	Number in "1 Pot"

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Analysis and Conclusions

1.  We define a "pot of beans as being the number of beans that has a mass 
     in grams equal to the relative mass of that type of bean.  The Data Table 
     for Part 2 lists the beans by name and symbol, along with the relative 
     masses and the number of beans in a "pot". Examine and compare the 
     numbers of beans in a pot for the various types.  Allowing for the fact 
     that only whole numbers of beans could be used, and for experimental 
     errors, were the results pretty consistent from type to type?  YES  /  NO  .   

     Explain ____________________________________________________

     __________________________________________________________.
2.  Calculate the average of beans in a pot and express your answer with an 
     uncertainty that reflects the range of variation.

3.  Explain how the “pot” provides an analogy to the mole. 

RC.3-2 Gram Formula Mass

· Determine the gram formula mass (the mass of one mole) of each compound below.

1.  KCl

2.  KMnO4
3.  H2CO3
4.  Na2SO4
5.  Ca(NO3)2
6.  Al2(SO4)3
7.  (NH4)3PO4
8.  CuSO4(5H2O

9.  Mg3(PO4)2
10.  Zn(C2H3O2)2(2H2O
RC.3-3 Moles and Mass

· Determine the number of moles in each of the quantities below

1.  25 g of NaCl

2.  125 g of H2SO4
3.  100 g of KMnO4
4.  74 g of KCl

5.  35 g of CuSO4(5H2O

· Determine the number of grams in each of the quantities below

1.  2.5 moles of Sodium chloride

2.  0.50 moles of sulfuric acid

3.  1.70 moles of potassium permanganate

4.  0.25 moles of potassium chloride

5.  3.2 moles of copper two sulfate pentahydrate 
