
Name                                                        Test 1 (10/1) 
CHEM 0211 (Adv. Inorganic) Fall 2025 

1. a. (2 pts.) According to current theories on the universe, subatomic particles and most of the 
hydrogen nuclei and helium nuclei were formed shortly after what event? 

b. (4 pts.) Where and by what nuclear process (fusion, fission, neutron capture, alpha 
particle capture, etc.) are hydrogen and helium nuclei converted to nuclei larger than Li.  

c. (4 pts.) Nuclei heavier the iron nucleus are not made by the process used in part b. How 
and where are nuclei heavier than iron formed. 

2. (4 pts.) If two carbon atoms are fused, what element would result? 

3. (10 pts.) Rutherford’s gold foil experiment established what fact about atomic structure, 
briefly explain. 

4. (8 pts.) Bohr’s model of the atom treated the electron as a particle that orbited the nucleus. 
Quantum Mechanics models the electron as what? 

5. (8 pts.) The first molar ionization energy for Be is 899 kJ/mol, whereas it is 800 kJ/mol for B. 
This seems odd since B has a more positive nucleus. How can you rationalize the observation that 
removing an electron from B is more favorable (easier to do) than the removing one from Be. 
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6. (10 pts.) List the possible n, l, and ml values for an electron in each of the following orbitals. If more 
than one set of quantum numbers can be used to describe the electron, list them all. 

    a. an electron in a 4s orbital    b. an electron in a 3d orbital 

7. (16 pts.) Draw Lewis structures for the following molecules/polyatomic ions. The central atom is 
drawn first. 

 a. NI3      b. [NO2]–  

8. (8 pts.) The ideal bond angle for a tetrahedral C atom, in CH4 for example, is 109.5°. But in CH2F2, 
drawn below, the F-C-F bond angle is less than 109.5°. Briefly explain why this happens. 

9. a. (6 pts.) Draw dipole arrows on the bonds on the molecules drawn below. 

b. (6 pts.) Predict the direction of the molecular dipole. If a prediction cannot be confidently made, 
write “cannot predict”. 
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10. (12 pts.) Perform the indicated operations on the following molecules, and draw a 3D 
representation, using wedge and dash notation where appropriate, for the resulting view. 

11. (12 pts.) Determine the point group for each of the following molecules. Wedge and dashed 3D 
representations have been provided. 
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Perform a refection through the yz plane that contains the Mn atom. 
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Perform a C3 around the z axis through the N atom 
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Perform an inversion through the central C atom. 
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