WP Chemistry
Name ________________________

Unit 2 Study Guide – Models of the Atom 
Period _____ Date ______________

Answer the following questions in your composition books. 
1.  Would you expect two electrons to attract or repel each other?

2.  What is the charge, positive or negative, of the nucleus of every atom?

3.  Why is an atom electrically neutral?

4.  What does the atomic number of each atom represent?

5.  What is the difference between the mass number and the atomic number of an atom?

6.  Complete the following table

	Atomic #
	Mass #
	Number of protons
	Number of neutrons
	Number of electrons
	Symbol of element

	26
	
	
	30
	
	

	
	
	3
	4
	
	

	
	41
	
	22
	
	

	
	235
	92
	
	
	


7.  Name two ways that isotopes of an element differ.

8.  Calculate the atomic mass of silicon given the following data:

	Isotope
	Mass (amu)
	Abundance (%)

	Si-28
	27.97692653
	92.22

	Si-29
	28.97649472
	4.69

	Si-30
	29.97377022
	3.09


9.  Boron has two naturally occurring isotopes, B-10 and B-11.  Given that boron has an atomic mass of 10.81, determine the percent abundance of each isotope if B-10 has a mass of 10.012 amu and B-11 has a mass of 11.009 amu. 

10.  Answer the following short answer questions:

a.  Copper has two major isotopes:  Cu-63 and Cu-65.  Find the atomic mass on your periodic table and explain which isotope of copper is most abundant in nature.

b.  Define ‘amu’ and describe its meaning.

c.  Rutherford’s atomic theory proposed a dense nucleus surrounded by very small electrons.  This implies that atoms are composed mainly of empty space.  If all matter is mainly empty space, why is it impossible to walk through walls or pass your hand through your desk?

d.  Describe the experiment that led Rutherford to propose his model of the atom.  What observations led to his conclusions (atom is mostly empty space surrounding a very small, positively charged nucleus)?

11.  What does the principle quantum number, n, represent?

12.  List all the possible subshells (or sublevels) in the following energy levels:  n=1, n=2, n=3, n=4?

13.  What is the maximum number of electrons that may fit in the following energy levels:  n=1, n=2, n=3, n=4?

14.  Define the following:  Aufbau Principle, Pauli Exclusion Principle, Hund's Rule

15.  Draw the orbital energy diagram for phosphorus, illustrating all electrons in their ground state.

16. 
a)  Write the full electron configuration for sulfur.

b)  Underline the subshells that constitute the valence electron shell for sulfur.

17.  Copper has an electron configuration of 1s22s22p63s23p63d104s1.  Is this expected?___.  If not, explain why the electron configuration is different from what you would expect.

18.  An element has an electron configuration of [Ne]3s23p2.  What element is this?

19.  An element has 2 electrons in its 5s subshell and 3 electrons in its 4d subshell.  What element is it?

20.  What is unique about the electron configurations of the Noble Gases?

21.  What trends are observed in atomic radius, ionization energy, and electronegativity of the elements as you go across a period (left to right)?  Explain why we observe these trends.

22.  What trends are observed in atomic radius, ionization energy, and electronegativity of the elements as you go down a group?  Explain why we observe these trends.
23.  Complete the blanks in the following table.

	Radiation
	Symbol
	Charge
	Mass (amu)
	Best shielding
	Internal Health Risk (low, moderate, or high)
	External Health Risk (low, moderate, or high)

	Alpha


	
	
	
	
	
	

	Beta


	
	
	
	
	
	

	Gamma


	
	
	
	
	
	


24.  Write a balanced nuclear equations for the following types of radioactive decay:


(a)  alpha decay of plutonium-239


(b)  beta decay of potassium-40

25.  What is a transuranium element?  Describe the unique features of transuranium elements.

26.  Describe the difference between fission and fusion.  What is a chain reaction?

