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Helpful info: h = 6.626 x 10-34J(s; c = 3.0 x 108 m/s; E = h(; c = ((
Multiple choice: Clearly CIRCLE your selection and PRINT your answer for questions 1-7. (2 pts each)
_____1. Which of the following is false?

a. 
As wavelength increases, frequency decreases 


b. 
As wavelength decreases, energy increases 

c. 
As frequency decreases, energy decreases
d. 
Hertz is a unit of frequency
e. 
All light waves travel at the same speed with the same energy
_____2. Which of the following best describes an ion and atom with the same electron configuration?

a. Hund's Rule



b. Aufbau principle


c. isoelectronic


d. valence shell 

e. paired


_____3. What do all the noble gases have in common?

a. They all form cations


b. They all have 8 valence electrons

c. They all have the same number of filled shells

d. They all have one unpaired electron
e. They are all gases


_____4. Which is violated in the following diagram:     [Ar]   _(       ((  (  _(   (  

a. Pauli Exclusion Principle

                           4s                   3d
b. Hund’s Rule

c. Aufbau Principle

d. more than one rule is violated

e. none of these rules is violated

_____5. Which of the following is not a name for a group on the periodic table?

a. halogens
b. alkaline earth metals

c. main group 

d. actinides 

e. they are ALL groups on the periodic table
_____6. In the electron configuration 1s22s22p3, what does the number 3 indicate?

a. the quantum number n 

b. the shape of the orbital

c. the number of valence electrons 

d. the quantum number l
e. none of these
_____7. The reason that group 17 elements form -1 ions is because:

a. they all have 17 valence electrons

b. they all contain electrons in their p orbitals

c. all atoms want to form -1 ions
d. they have relatively high negative electron affinities
e. they all want the same number of electrons as they have protons

For questions 8-12, consider the following elements: Sr, Mg, Be, C, O, F 
 

(You may use an element more than once, if applicable)  (2 pts each)
_____8. Which of these elements has the largest ionization energy? 

_____9. Which of these elements has the lowest electronegativity? 
_____10. Which of these elements has the smallest atomic radius?
_____11. Which of these elements will form a -2 ion? 
_____12. Identify one of these, when in their ion forms, which will likely give colored flame tests?
For questions 13 – 17, fill in the answer in the space provided (2 pts each):

_____13. How many electrons are found in Ac 5f orbitals?


_____14. Write the symbol for a metal that has 4 valence electrons 
_____15. Write the symbol for the main group element in period 4 with the largest atomic radius 
_____16. Write the symbol for the liquid metal  
_____17. How many d electrons does Cu have? 
For problems 18 – 20, consider the element Gold, Au.
18. Write the ground state electron configuration for Au. Do not abbreviate (2 pts).

19. Based upon your answer to 18, write the abbreviated ORBITAL (arrow) DIAGRAM for Au (2 pts).
20. Based upon your answer to 19 (1 pt each), 



a) Indicate how many unpaired electrons Au has.


b) Identify how many valence electrons Au has.


c) What charge would you expect Au to have? 

 

d) Circle the electron in problem 19 which is the electron that is the LAST to fill.
n =

e) What are the n and l quantum numbers for the circled electron. 
l = 
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	Consider the emission spectrum of Hydrogen (shown in Figure 1 on the left).
Four more series of lines were discovered in the emission spectrum of hydrogen by searching the infrared (IR) spectrum at longer wavelengths and the ultraviolet (UV) spectrum at shorter wavelengths. All of these lines are part of the EM spectrum (shown in Figure 2 below). 
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	There is a distinct correlation between the spectral lines seen in the emission spectrum and the energy level diagram (shown in Figure 3 below).




 



Figure 2
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	Answer the following questions regarding these three figures. Points shown.

21. Which lines in Figure 3 correspond to the lines in Figure 1? Write your answers on Figure 3. (2 pts)

22. The violet spectral line at 410.0 nm is the prettiest of the lines. Calculate the frequency of this spectral line in MHz. (3 pts)




 


           Figure 3
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23. The red spectral line at 656.2 nm has the lowest frequency of the four lines. Calculate the energy of one mole of photons of this light in kJ/mole. (2 pts)

24. If the prism (Figure 1) was replaced with a spectroscope, how would this change what you see? (1 pt)

25. If the flame tests we did in the lab were viewed through a spectroscope, which Figure above would most closely represent what you would see? (1 pt)

26. Why is there no visible yellow line in the Hydrogen spectrum in Figure 1? (2 pt)
