Atoms and Atomic Theory

Culminating Activity

Part I: Composition of the Atom

1. Define the following vocabulary words:

a. Atom:

b. nucleus

c. charge

d. weak force

e. proton

f. quark

g. mass

h. electron

i. probability

j. wave

k. strong force

l. electron orbits

m. energy level

n. probability theory

o. formula for maximum electrons in an orbit

2. Let’s look at the periodic table…..

a. Where is the atomic number?

b. Where is the atomic mass?

c. How do we determine the number of:

i. Protons:

ii. Electrons:

iii. Neutrons:

d. What is normal behavior of positively and negatively charged particles?

Strong Force in the Nucleus Demonstration:

a. Observe the demonstration by your teacher. How does this relate to the strong force in the atom?

3. Wave Theory:

a. 20 years ago, scientists thought that an atom was composed of hadrons (protons, neutrons, and pions), and leptons (electrons, neutrinos, and muons).

b. 10 years ago, they were saying that hadrons were composed of quarks, of which there were 3 different types.

c. The word QUARK was taken from James Joyce’s novel Finnegan’s Wake and translates to mean “cottage pudding” or “strange”

d. 5 years ago, scientists recognized 6 kinds of quarks. The up, charm, and truth (top) each have a charge of +2/3. The down, strange, and beauty (bottom) each have a charge of -1/3. In addition, the quarks have “colors” of red, blue, and green.

e. In addition to hadrons and leptons, atoms also contain vector bosons (the W and Z particles and gluons), which are associated with the strong force which binds the nucleus together

4. Electrons:

a. Take 1 sheet filled with circles.

b. Drop a pen or pencil, point down, from waist height 25 times.

c. Count the total number of marks that have landed inside any of the circles:

d. Use the following ratio

Area of all the circles= dots inside any circle

Area of the sheet of paper= 100 dots

e. Find the area of all the circles. Divide this number by the total number of circles to find the area of one circle. i.e.

Area of all the circles= area of one circle

Number of circles

f. Use the formula : A= pi(r2) to find the radius and diameter of one circle. 

g. How does this relate to Rutherford’s experiments to find the size of the nucleus?

5. Constructing a model of a helium atom:

a. Using toothpicks and gumdrops, construct a model of a helium atom. Diagram this below. Label the protons, neutrons, and electrons:
II. Performance Assessment:
Using your copy of the periodic table, dots, a model wave three wavelenths long, and a calculator, each student will construct a correct model of the magnesium atom.

Explanation of your procedures:

Diagram of your atom (labeled):
SCORING RUBRIC:
6-exemplary Response:

- The numbers of protons, neutrons, and electrons are correct.

- The number of electrons in each orbit is correct

- The circumference of each orbit is correct

- There is appropriate scientific justification for all the above.

5-Correct Response:

- The number of protons, neutrons, and electrons are correct.

- The number of electrons in each orbit is correct

- The circumference of each orbit may not be correct

-There is no scientific justification for any of the above

4- Almost Correct Response:

- The numbers of protons, neutrons, and electrons are correct

- The number of electrons in each orbit is not correct and/or there is no mathematical explanation for that number

- The circumference of each orbit is incorrect

3-Partial Solution:
- The numbers of either the protons, neutrons, or electrons is incorrect.

-The other two are correct

INADEQUATE RESPONSE:

2-

The numbers for either the protons, neutrons, or electrons is incorrect.

The other two are incorrect

1-

The numbers of protons, neutrons, and electrons are all incorrect

0

-The student leaves a blank page or write “I don’t know”

