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2 ( Atomic Structure & Nuclear Chemistry
CANDY ISOTOPE LAB
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.

PURPOSE:

In this lab you will carry out experiments and perform the necessary calculations to determine the atomic mass of the fictitious element M&Mium, for which there are three different isotopes.  As for real elements, these isotopes are collections of particles having different masses. Your job will be to obtain a sample of M&Mium 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 M&Mium. Unlike real isotopes, the individual isotopic particles of M&Mium 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 M&Mium.

MATERIALS:

Sample of M&Mium in a cup
Electronic balance 

Calculator

PROCEDURE:

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

1. Weigh all the candies in 3 separate groups (plain, peanut and mini).  

2. Count all of the candies of each different kind as well as the total of all candies.
3. Divide the mass of each isotope group (each candy type) by the number of each isotope to get the average mass of each isotope.  Remember to account for significant figures!
4. Divide the number of each isotope by the total number of all “atoms” to get the relative abundance of each isotope.  Report to 3 decimal places!  
5. Multiply the relative abundance from Step 4 by the average mass of each isotope from Step 3 to get the relative mass of each isotope.
6. Add the relative masses to get the average mass (“atomic mass”) of the M&Mium element.    This final calculation should be recorded in the Total column to 2 decimal places.
DATA:

	
	Plain
	Peanut
	Mini
	Total

	Mass of each isotope group

	
	
	
	

	Number of each isotope


	
	
	
	

	Average mass of one isotope


	
	
	
	

	Relative abundance of each isotope group

	
	
	
	1.000

	Relative mass of each isotope


	
	
	
	




QUESTIONS: 

1. Your average atomic mass is closest to the average mass of which type of M&M?


Plain 

OR 

Peanut 
OR 

Almond
How does this relate to its relative abundance?

2. These M&M’s are like isotopes. 

a. What makes the 3 types of M&M’s similar to one another?


b. How are they different from one another?

3. Define the terms below:

a. mass number

b. average atomic mass

4. In this experiment, the mass of each M&M is like the “mass number” while the average mass of all of your M&M’s is like your “average atomic mass.” Explain why.

5. Find the average atomic mass obtained by another lab group in this class. Write it here. __________ Why is it different from your average atomic mass?

AVERAGE ATOMIC MASS OF M&Mium








