
Chem 111 – Spring 2017    Name: _______________________ 

Exam #3A 

 

 

 

 

1. Consider light of 330 nm and of 650 nm. 

  

 Which has higher frequency?  330 nm or 650 nm 

 

 Which has greater photon energy? 330 nm or 650 nm 

 

 Which is in the visible spectrum? 330 nm or 650 nm 

 

 

2.  

Consider the energy level diagram of transitions inside a hydrogen atom and answer the 

following questions. 

 

a. Are these transitions absorptions or emissions?   ___________ 

 

b. Which transition involves light of the longest wavelength? 

 

     from n = _____   to n = _____ 

 

c. Which transition involves light of the greatest frequency? 

 

     from n = _____   to n = _____ 

 

 

 

 

3. Which of the following subshells can exist? Circle all that apply: 

 

                 1s,   1p,   2p,   2d,   5d,   3f,   9s 

 

 

4. Why is a sodium atom larger than a lithium atom? 

 

a) Na has a heavier nucleus 

 

b) Li has fewer protons in its nucleus than Na 

 

c) the Na 3s orbital is larger than the Li 2s orbital 

 

d) Na has more electrons than Li 

 

  



5. Why is a lithium atom larger than a fluorine atom? 

 

a) F has a heavier nucleus 

 

b) Li has fewer protons in its nucleus than F 

 

c) the F electrons repel each other more than those in Li 

 

d) F has more electrons than Li 

 

6.  

Fill in the following chart regarding orbitals. 

 

 Subshell number of orbitals number of electrons 

    in subshell  that subshell can hold 

   

s  ______   ______ 

   

p  ______   ______ 

 

  d  ______   ______ 

   

f  ______   ______ 

 

 

 

 

7. Match these subshells with the orbital images below. Not all subshells are used: 

 

1s,  2s,   3s,  2p,  3p,   4p,  3d,  4d 

A  

 

..

. 

B  

 

..

. 

C  

 

..

. 

D  

 

 

 

           ________  ________   ________      ________ 

 

 

 

  



8. 

For the following two orbitals, indicate the number of planar nodes and spherical nodes 

present. 

 

  
 

  

Planar: ________     Spherical: ________    Planar: ________   Spherical: _______ 

 

 

 

9. Give the electron configurations in spdf notation (1s2, 2s2  …): 

 

 a. O:  

 

 

 b. Mg:  

 

 

c: Fe:  

 

 

10. 

In any format you prefer, indicate the electron configurations of the following ions: 

 

a. the ion formed by K:  

 

 

b. the ion formed by F:  

 

 

c. the Co3+ ion:  

 

 

  



11. Fill in the following charts to show the electron configuration of S. You need to fill in 

electron arrows and fill in the blanks below the boxes with what is appropriate to go 

there. The 1s subshell is indicated as an example. 

 

 
 

 

 

12. 

For each pair, indicate which is higher in energy: 

 

a. the 2p orbitals of B   or  the 2p orbitals of O 

 

b. the 3s orbital of Na or the 2s orbital of Li 

 

 

13. 

For each pair, indicate which is larger: 

 

a. ionization energy of Li or  ionization energy of Na 

 

b. ionization energy of B or ionization energy of N 

 

c. radius of C   or radius of F 

 

d. radius of Mg2+  or radius of O2- 

 

e. the energy to remove or the energy to remove 

   a second electron from  a second electron from 

 Na+     Mg+ 

 



 

14. 

What is the driving force causing the formation of a covalent bond between two atoms?  

 

a) the desire to form an octet 

 

b) attraction of electrons from one atom to electrons of the other atom 

 

c) attraction of electrons from one atom to the nucleus of the other atom 

 

d) gravitational attraction between the two nuclei 

 

 

 

15. Draw the resonance structures for SO2. 

 

 

 

 

 

 

 

 

 

What is the average sulfur – oxygen bond order?      _________ 

 

 

16. Calculate the formal charge for N and the oxygen atoms on the left and right: 

 

 

 

 
 

 

  



17.  

Draw Lewis Dot structures for the following: 

 

CS2      PF3 

 

 

 

 

 

 

 

 

 

 

 

IF3      BCl3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

18.  

a) Circle any bonds that are polar:     H – F        F – F         H – O      

 

b) Which bond is longer:  H – C    or     H – Si   

 

c) Which bond is longer:   C – C    or      C ≡ C 

 

d) Which bond has  

                 greater bond energy:   C – C    or      C ≡ C 

 

 

  



19. Consider ultraviolet light of 232 nm wavelength. 

 

a. What is the frequency of this light? 

 

 

         _______________ Hz 

 

b. What is the energy of a single photon of this light? 

 

 

 

         ________________ J 

 

c. Does this light have enough energy to break a P-O bond (which is a crucial bond in the 

linkage of DNA chains)? A P-O bond has an energy of 335 kJ/mol. 

 

Show work 

 

 

 

 

 

 

 

         yes    or   no 

 

 

20.  

Question 5 asked about how many orbitals existed in different subshells. Imagine if, 

instead of what actually occurs, every subshell has two orbitals. That is regardless of the 

type of subshell (s, p, d, f, etc.) that subshell would have two orbitals.  What would the 

periodic table look like if this were true? Circle the best option below. 

 

                                   
 

 

 

 

 

  



Some Equations and Constants for your use: 

 

 
 

 
 

 


