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CANDY-COATED ISOTOPES

Lab Members Names: ___________________________________

INTRODUCTION:

The extremely small size of atoms makes it impossible to count them or determine their individual masses using direct means. An instrument called a mass spectrometer allows for such determinations. The average atomic masses depend on the number and masses of the isotopes of an element.


Isotopes are atoms of the same atomic number having different masses due to different numbers of neutrons. The atomic mass of an element is the weighted average of the masses of the isotopes of that element. The weighted average takes account both the mass and relative abundance of each isotope as it occurs in nature.

OBJECTIVES:

*Determine the average weight of each isotope of the fictitious element Candium.

*Determine the relative abundance of isotopes of Candium.

*Calculate from experimental data the atomic mass of Candium.

PURPOSE:

In this lab you will carry out experiments and perform the necessary calculations to determine the atomic mass of the fictious element Candium. 

There are three different isotopes of Candium. As in real elements, these isotopes are collections of particles having different masses. Your job will be to obtain a sample of Candium and determine the relative abundance of each isotope and the mass of each type of particle. From the data you will calculate the weighted average mass, or atomic mass, of Candium. Unlike real isotopes, the individual isotopic particles of Candium differ slightly in mass, so you will determine the average mass of each isotopic particle. Then you can calculate the weighted average mass, or “atomic mass”, of Candium.

EQUIPMENT:

· A small sample of Candium in a plastic cup.

· Electronic balance(make sure that is zeroed and that “grams” is indicated as the desired unit of measure.

EXPERMENTAL PROCEDURES:

Carry out the following steps and record your results in the table provided.

1.Weigh each type of the candies. You have three plastic cups. 1st put an empty plastic cup on the balance. Hit Zero to take away this mass. Then put in each type of candy and record the weight in grams.  
2.Count all of the candies of each different kind.

3.Divide the mass of each isotope(each candy type) by the number of each isotope to get the average mass of each isotope.

4.Divide the number of each isotope by the number of particles and multiply by 100 to get the percentage abundance of each isotope.

5.Divide the percent abundance from Step 4 by 100 to get the relative abundance of each isotope.

6.Multiply the relative abundance from Step 5 by the average mass of each isotope to get the relative weight of each isotope.

7.Add the relative weights to get the average mass of all particles in the Candium, the atomic mass.

EXPERIMENTAL DATA:

Record your results in the table:

	
	M&Ms
	Raisins
	Peanuts
	Total (Candium)

	1.Mass of each isotope


	
	
	
	

	2.Number of each isotope


	
	
	
	

	3.Average mass of each isotope


	
	
	
	

	4.Percent of each isotope


	
	
	
	

	5.Relative abundance of each isotope
	
	
	
	

	6.Relative Weight of each isotope


	
	
	
	


CLEAN UP:

You may consume your samples of Candium. Turn off electronic balances. Make sure that are not any candies left on the floor. If you are allergic to peanuts DO NOT eat the dark red candies; they contain peanuts.
QUESTIONS:
1. Isotopes are atoms with the same atomic number and different mass number. The number of protons ______________(stays the same, changes) and the number of neutrons___________(stays the same, changes)

2. Does your average mass for Candium match one of your isotopes average mass? If so, which one? If not, Why not?
3. Which isotope of Candium has the heaviest mass? Which isotope of Candium had the lightest mass?

4. If the isotopes of Candium were truly isotopes (not candy pieces), what characteristics would they have in common?

