Atomic Theory / History of the Atom

Computer Lab 

Part 1:  Follow the instructions to complete each set of questions using the power point, your notes and the websites linked in the power point.  In some instances, you will have to view an animation or picture from a website or your notes to answer the following questions…
Answer all questions in the student space of your notes.  It is not necessary to write the question.   
History of the Atom

                  Timeline of Contributors to the modern atomic theory. 

1. Make a chart in your spiral with 3 columns.  Title each one as listed below.  

2. List the 12 main contributors to atomic theory in order of the timeline from the power-point.  Include the year of their work and the main contribution to the theory.  

Draw this table in your notes with 12 rows.  
	Contributor
	Year of their Work
	Describe briefly their main contribution

	
	
	


ANSWER THE REMAINING QUESTIONS IN YOUR SPIRAL: 
LABEL THE TOP OF A NEW PAGE IN YOUR SPIRAL….ATOMIC THEORY DEVELOPMENT
2.  Greek philosophers.  (click on the link Democritus) 
a. Who was responsible for the concept of atoms?

b.  Who believed that all substances came from combinations of fire, air, earth and water?

c.  Why is Democritus’s view of matter considered only an idea?

d.  What does the word “atom” mean?

e.  What is the word origin for “atom?”

3.Foundations of Atomic Theory: Dalton’s Components to Atomic Theory

a. List the 4 components to Dalton’s Atomic Theory

b. State two principles from Dalton’s theory that have been revised as new information has become available and explain how this is different from Dalton’s original postulates.
c.   What is the Law of Conservation of Mass?

d.  Based on this law, use the following 

[image: image1.emf]
According to the law of conservation of mass, how much zinc was present in the zinc carbonate?

Show your work here and explain how you determined the answer.  
e.  84.01 g of baking soda, NaHCO3, ALWAYS contains 22.99 g of sodium, 1.01 g of hydrogen, 12.01 g of carbon, and 48 g of oxygen.  What percentage of each of these elements is present in baking soda?

  sodium __________hydrogen ________ carbon  __________ oxygen __________

4.  JJ Thomson

a. What subatomic particle is Thomson credited with discovering?

b. What is the name of Thomson’s famous experiment?

c. Click on the link for Thompson and answer the questions below.  

           Label the parts of the cathode ray tube
d. What does a magnet do to the cathode ray beam?

e. Which direction does the ray bend towards?  

f. Thomson’s conclusion was that the cathode ray beam has a _____________ charge.

5. Planck and Quanta

a. Planck’s work with the atomic theory had to do with photons and the  ____________ which seemed to be proportional to the frequency of vibration.

b. These quantized “chunks” when multiplied by a constant of ___________________ seemed to take on certain values that Planck called “quanta”.    

c. The symbol for Planck’s constant value is _________________ and is equal to ______________.

 6.  Robert Millikan and the electron charge.  

a.    What is the name of Millikan’s experiment? b.   What was the purpose of the experiment?   c.   How did he accomplish this task? d.   What was the purpose of the Atomizer ?  e.   What is the charge on a single electron?

 7:  Ernest Rutherford

a.  What is the name of Rutherford’s experiment?  b.  What were the expected results of this experiment?c.  What were the actual findings of this experiment?  d. The result of this experiment showed that most of the mass of an atom was located ____________________________ and the overall charge of this region was _________________________.
e.The results of this experiment also showed that most of the size/volume of an atom is composed of __________________________.f.  What actually caused the alpha particles to deflect?

8. Niels Bohr (click on the first link) View the tutorial on the Bohr model.  

a. Draw Bohr’s model for hydrogen in your spiral.

b. (click on the second link)   Draw and answer the first 3 Bohr model practice problems where you click and drag the parts of the atom based upon the given isotope.  

1.  given isotope ____________  2.  given isotope _______________ 3.  given isotope _________

Draw in your spiral

9. Complete the chart below that indicates the parts and locations of those parts of an atom. (SEE NOTES)  
Parts of the atom:
	Parts
	Charge
	Symbol
	location
	Mass (Kg)

	Protons
	
	
	
	

	Neutrons
	
	
	
	

	Electrons
	
	
	
	


10.  a.  What is a quark?   b.  How do we use quarks to determine charge in the nucleus? 

11.  Draw the wave pattern of an electron.  

12.  Draw the diagram in your notes of how white light is made up of the parts of the optical spectrum.  

13.  Electrons travel in discreet packets called ____________.  To describe these unique packets or quantities of energy the term _______________ is used.  Every element on the periodic table is made up of atoms with a unique signature of __________________.

14.  Click on the link on this slide.  Hover your mouse over the first tube on the animation at the bottom.  Click on it and drag to the gas lamp socket.  

a.  Hydrogen atoms:  list the wavelengths of light emitted for hydrogen in approximate nanometers . 

1.  _________________2. ________________3.  ___________________ 4. ____________________ 

 Click on the second tube and drag to the gas lamp socket for Helium atoms
a.  Helium atoms:  list the wavelengths of light emitted for hydrogen in approximate nanometers. 

1.  _________________2. ________________3.  ___________________ 4. ____________________

15.  Using the formulas and constants given:  Calculate the E for each of the 4 wavelengths of Hydrogen and the 4 wavelengths for Helium. SEE NOTES
Calculating Energy:  

1st Calculate frequency (v)                                   2nd Use the calculated v to solve for E
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____________________________________________End of Power point 
Part II:    Fill in the missing information:
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Part III:   USE your periodic table to answer the following puns (play on words).  The first one is completed for you.  

“Element”ary My Dear

1.  What doctors are for…   ex.  Helium or Curium

2. Policeman (slang)  
3. Have went (very poor grammar) 
4. Indian funeral chant

5. “Get him!” 
6. Indians were the first. 
7. To press a shirt use an ______.

8. Directed (past tense) 
9. “Ze Kitchen work area with Ze drain.”

10. The leg joint above the calf. 
11. What police do to a place of illegal activity.
12. A cowboy’s cry after a successful ride on a bronco: “I ____________.”

13. An amusing prisoner. 
14. Ruler of the Seas and Oceans. 
15. The last words of a dying man. 
16. The Lone Ranger’s Horse. 
17. What is often done to stores during a riot. 
18.    1, 2, 3, 4, 5, 6, 7, 8, 9,_____.

19. What do you do before you can brand a steer? 
20. Funds from “mother’s sister” 
21. Large building used to store automobiles

22. View by a boy whose name is Cal

23. Mickey mouse’s dog

24. The name of an often red flower

25. A motto for a well digging company
Make up 3 puns with answers for any elements from your periodic table
Part IV:   Practice Problems: show all work in Dimensional Analysis Format in your spiral.
1.    2 mol He= ? g

2.    3.5 mol Cu = ?g

3.    11.9 g Al = ?moles
4.   How many moles of Ca are contained in 5 g of Ca?

5. How many moles of Au are contained in 3.60 x 10 –10 g of Au?

6. 3.01 x10 23 atoms of Ag is equal to how many moles?
7. How many moles of Pb are equivalent to 1.5 x 10 12 atoms?

8. How many moles of Sn are equivalent to 2500 atoms?

9. How many atoms of Al are contained in 2.75 moles?

10. What is the mass in grams of 1.2 x 10 8 atoms of Cu?

11. What is the mass in grams of 7.5 x 10 15 atoms of Ni?

12. How many atoms of S are contained in 4.00 g?
13. What is the mass of Au that contains the same number of atoms as 9.0 g of Al?

PART V:    Lab:  Isotopes and Atomic Mass          Data Analysis and Conclusions

BEANIUM Data        Total number of all atoms of BEANIUM:  _____________

	ISOTOPE OF BEANIUM
	WHITE Beans
	BLACK EYE Peas BEANS
	GREEN PEA BEANS

	Total mass of each isotope (g)
	
	
	

	Number of atoms of each isotope
	
	
	

	Average mass of ONE atom of each isotope

with correct SF
	
	
	


Calculations:  SHOW WORK!!!  Include units where applicable.


	ISOTOPE OF BEANIUM
	WHITE Beans
	BLACK EYE Peas BEANS
	GREEN PEA BEANS

	Percent Abundance 

(2 decimal places EX  58.44%)

% ABUNDANCE =

 TOTAL OF BEAN ISOTOPE                X 100

 TOTAL NUMBER OF ALL BEANS 


	
	
	

	Relative Abundance of each isotope

(DIVIDE % abundance by 100 to convert back to Relative Abundance)
	
	
	


Calculation of average atomic mass for BEANIUM: Show work!!!  Box answer and include unit.                                          

  _____________________(relative abundance x AVG  mass for isotope “1”   WHITE BEANIUM)

+______________________ (relative abundance  x AVG mass for isotope “2”   BLACK EYE PEA BEANIUM)

+____________________ (relative abundance x AVG  mass for isotope “3”   GREEN PEA BEANIUM)       
Avg. OVERALL atomic mass OF BEANIUM =  ___________g   CONVERT THIS NUMBER TO __________Kg

 REPORT YOUR NUMBER ON THE FRONT BOARD. 
Questions and Conclusions:  Answer in complete sentences.  
1. Examine the value you obtained for the average atomic mass of BEANIUM.  Which isotope’s mass)is closest to the average atomic mass?  Why?

2. What is one similarity between the isotopes of BEANIUM and the isotopes of a real element?  What is one difference?

3. Compare your average atomic mass of BEANIUM with that of another lab group.  

Write the other group’s result here:  ________________________________Give two reasons for any differences.
4. If you wanted the most accurate results possible, would you choose to use a large sample or a small sample of BEANIUM?  Why?

5. Select one single  bean from each type in  your sample:  Determine the mass on the scale of each and then calculate the average mass using only the three single beans:

Mass of WHITE BEANIUM   Mass of BLACK EYE PEA BEANIUM    Mass of GREEN PEA BEANIUM 

______________g                         ____________________g                               _____________________g

Average:_____g   Convert to _____________Kg
 

      6.  Consider the methods you used for finding the average mass of all beans above 

Which of these is the most reliable way to find the average mass of a bean, and why are the other ways not as good?  Explain thoroughly
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Part VI:    Spectroscope Computer Lab

Background:    One method of exciting the atoms of an element is to pass an electric current through a sample of the element in the gaseous phase.  This is the principle behind the spectra tubes you will use in this investigation.  A spectrum tube contains a small sample of an element in the gaseous phase.  An electric discharge throughout the tube will cause the vapor to glow brightly.  This glow is produced when excited electrons emit radiant energy as they return to their original levels.  

Purpose:  To observe the wavelength spectrum of different elements and calculate the frequency and energy of those lines.  

http://astro.u-strasbg.fr./~koppen/discharge/
λ (wavelength) is in  Å (Angstroms) = 10-1 nanometers YOU WILL NEED TO CONVERT TO METERS FOR CALCULATIONS.  You may need the formulas from your notes.  
Part I Spectral lines:  
1.  Using the website and map pencils, draw the lines of the hydrogen spectrum.  (double click on each spectrum to see the lines)
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4000               4500                5000                5500                6000                6500                7000              7500            


violet       indigo       blue      green     yellow   orange                       red 

2.  Using the website and map pencils, draw the lines of the helium spectrum.

4000               4500                5000                5500                6000                6500                7000              7500            


violet       indigo       blue      green     yellow   orange                       red

3. Using the website and map pencils, draw the lines of the mercury spectrum.

4000               4500                5000                5500                6000                6500                7000              7500            


violet       indigo       blue      green     yellow   orange                       red

4. Using the website and map pencils, draw the lines of the Neon spectrum.

4000               4500                5000                5500                6000                6500                7000              7500            


violet       indigo       blue      green     yellow   orange                       red

5. Using the website and map pencils, draw the lines of the carbon spectrum.

4000               4500                5000                5500                6000                6500                7000              7500            


Part II:   Wavelength analysis meters

4.0 x 10 -7        4.5 x 10 -7             5.0 x 10 -7           5.5 x 10 -7          6.0 x 10 -7         6.5 x 10 -7         7.0 x 10 -7        7.5  x 10 -7                            


violet       indigo       blue      green     yellow   orange                       red

1. What is the wavelength of line A?

2. What is the frequency of line A?

3. Which line has a lower frequency B, C, or D?

4. Which line has a higher frequency A, B, or C, ?

5. What is the frequency of line C?
6. What is the energy of line C?
7. Which line has more energy A or D?

8. What color of the visible spectrum has the most energy?

9. Barium emits light in the visible region of the spectrum.  If the wavelength of light emitted by the barium photons is  5.3 x 10 -7, what is the frequency of light?  What color is it? 

10. A beam of light has a frequency of 1.5 x 10 18.  Calculate the wavelength in meters of this beam of radiation.

11. Sodium vapor lamps give off a yellow light with a frequency of 5.09 x 10 14 Hz.  Calculate the wavelength of the yellow light
12. Calculate the wavelength or frequency of radiation for the following.

	
	Frequency (Hz)
	Wavelength (m)
	Type of radiation

	a
	5.6 x 10 15    
	
	

	b
	2.11 x 10 14
	
	

	c
	3.89 x 1012
	
	

	d
	
	8.973 x 10 -10
	

	e
	
	4.92 x 10 -9
	

	f
	
	4.92 x 10 -2
	

	g
	
	4.55 x 10 -11
	


13. What is the energy in joules of a photon whose frequency is  3.55 x 10 17 Hz?
14. UV radiation can cause sunburn and is a causative factor in the formation of skin cancer.  A photon of UV light has a wavelength of 1.5 x 10 -7 m.  What is the energy for UV light?

15.  A radar signal has a wavelength of  3.19 x 10 -2 m.  What type of radiation is radar?
Part III.  Electromagnetic Spectrum:  Use the EM chart from your notes
1. What color light of the visible spectrum has the shortest wavelength?

2. What color light has the longest wavelength?

3. What color of light has the highest frequency?

4. What color of light has the lowest frequency?

5. List the colors of light in the visible spectrum in order of increasing wavelength

6. Out of the whole electromagnetic spectrum, what kind of waves has the longest wavelength?

7. Which wavelengths are the most damaging to the human body?

8. Why are these damaging?
  Lab:  The Element “BEANIUM”

Isotopes and Atomic Mass

Introduction

In this lab you will use a sample of the fictitious element BEANIUM to learn about isotopes and average atomic mass.  BEANIUM is composed of 3 isotopes:  WHITE BEANS, BLACK EYE PEA BEANS, and GREEN PEA BEANS.  Each kernel of BEAN represents one atom of that particular isotope.  As in real elements, each of the three isotopes of  BEANIUM is a different mass and is represented in the environment in different amounts of quantities.  You will calculate an average atomic mass of  BEANIUM, based on your experimental data.  

Objectives

1.  Determine the average mass of each isotope of the fictitious element BEANIUM.

2.  Determine the percent abundance of the isotopes of BEANIUM.

3.  Calculate from experimental data the average atomic mass of BEANIUM.

Materials
Sample of BEANIUM in a container

Scale that will measure 3 decimal places

Procedure
1. Sort all the beans.  Record the total number of “atoms” of BEANIUM  in the data table
2. Place a weigh boat on the scale and tare the mass.  

3. Place the total sample of WHITE BEANS in the weigh boat.  Record to 3 decimals.  

4.  Find the total mass of each isotope separately as listed above for the white beans.  Record the masses in your data table.  

5.  Count all the white beans and  record the total number of “atoms” of this fake isotope in your data table. 
6. Repeat for the other 2 types of beans. 

7. Divide the mass of each isotope (bean) by the number of each isotope to get the average mass of one “atom” of each isotope.  Record in your data table.  Use the correct number of significant figures; you can assume your counted numbers have infinite significant figures but you may be limited by the measured masses.

8. Divide the number of each isotope by the total number of particles, and multiply by 100 to get the percent abundance of each isotope.  Record in your data table to two decimal places.

9. Calculate the relative abundance of each isotope by dividing the percent abundance by 100.  This is the same as changing a percent to decimal form.

10. Calculate an average atomic mass for the element Beanium  by using the formula provided on your lab sheet.  

PART V:    Lab:  Isotopes and Atomic Mass          Data Analysis and Conclusions
BEANIUM Data        

Total number of all atoms of BEANIUM:  _____________
	ISOTOPE OF BEANIUM
	WHITE Beans
	BLACK EYE Peas BEANS
	GREEN PEA BEANS

	Total mass of each isotope (g)
	
	
	

	Number of atoms of each isotope
	
	
	

	Average mass of ONE atom of each isotope

with correct SF
	
	
	


Calculations:  SHOW WORK!!!  Include units where applicable.

	ISOTOPE OF BEANIUM
	WHITE Beans
	BLACK EYE Peas BEANS
	GREEN PEA BEANS

	Percent Abundance 
(2 decimal places EX  58.44%)
% ABUNDANCE =

 TOTAL OF BEAN ISOTOPE                X 100
 TOTAL NUMBER OF ALL BEANS 


	
	
	

	Relative Abundance of each isotope
(DIVIDE % abundance by 100 to convert back to Relative Abundance)
	
	
	


Calculation of average atomic mass for BEANIUM: Show work!!!  Box answer and include unit.                                          
  _____________________(relative abundance x AVG  mass for isotope “1”   WHITE BEANIUM)
+______________________ (relative abundance  x AVG mass for isotope “2”   BLACK EYE PEA BEANIUM)
+____________________ (relative abundance x AVG  mass for isotope “3”   GREEN PEA BEANIUM)       
Avg. OVERALL atomic mass OF BEANIUM =  ___________g   CONVERT THIS NUMBER TO __________Kg

 REPORT YOUR NUMBER ON THE FRONT BOARD. 
Questions and Conclusions:  Answer in complete sentences.  

6. Examine the value you obtained for the average atomic mass of BEANIUM.  Which isotope’s mass)is closest to the average atomic mass?  Why?

7. What is one similarity between the isotopes of BEANIUM and the isotopes of a real element?  What is one difference?

8. Compare your average atomic mass of BEANIUM with that of another lab group.  

Write the other group’s result here:  ________________________________Give two reasons for any discrepancy you see.   
9. If you wanted the most accurate results possible, would you choose to use a large sample or a small sample of BEANIUM?  Why?

10. Select one single  bean from each type in  your sample:  Determine the mass on the scale of each and then calculate the average mass using only the three single beans:

Mass of WHITE BEANIUM   Mass of BLACK EYE PEA BEANIUM    Mass of GREEN PEA BEANIUM 
______________g                         ____________________g                               _____________________g

Average:_____g   Convert to _____________Kg


      6.  Consider the methods you used for finding the average mass of all beans above 

Which of these is the most reliable way to find the average mass of a bean, and why are the other ways not as good?  Explain thoroughly.



Name _________________________


Date ____________________


Period ___________


Atomic Theory





Estimated TEST DATE:________________  


WHO am I?





v = frequency (Hertz/sec) (number of waves per sec)


c = speed of light = 3 x 108 meter/sec


λ  = wavelength = meters 











v =c   


     λ





Formula for calculating the amount of energy in a particular photon:


                    E = hv


E = energy = Joules


h = Planck’s constant = 6.626 x 10 -34 J . s


v = frequency = Hertz (Hertz / sec)
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