Chemistry 120 
Problem Session 2

1. Give the correct IUPAC names for the following compounds

a. Na2SO4




b. Mg3(PO3)2




c. PF5





d. MnO




e. Ti(IO4)3




f. Ag2S




g. (NH4)2SeO3



h. Zn(BrO)2 




i. Cu(NO3)2




j. NO2





2. Write the correct formula for the following compounds

a. Potassium arsenate



b. Vanadium(III) chlorate



c. Calcium carbonate



d. Carbon tetrabromide



e. Cadmium sulfite




f. Sulfur dioxide



g. Tungsten(II) nitride


h. Sodium acetate



i. Stannous fluoride



j. Chromium(III) nitrite



3. Define the following terms

a. Photon

b. Orbital

c. Valence electron

d. Isoelectronic

e. Ionization energy

f. Ground state

g. Ion

h. Cation

i. Anion 

j. Mole

k. Empirical formula

4. Answer the following

a. How many 3p orbitals are present in any atom?

b. What is the maximum number of electrons in the 3p subshell?

c. What is the maximum number of electrons in a 3p orbital?

d. How many electrons are present in the 3p subshell of a sulfur atom?

e. Explain why the subshell is not full in the sulfur atom.

5. How many electrons are present in each of the following atoms?  Assuming that each is a neutral atom, identify the element

a. 1s22s22p63s2
b. 1s22s22p63s23p64s23d7
c. 1s22s22p63s23p64s23d104p3
6. Sketch the shapes of the s and p orbitals

7. What does the Pauli Exclusion Principle tell us?

8. Write complete electron configurations for the following atoms / ions

a. Br

b. B

c. Li

d. Mg+2
e. P-3
9. Write shorthand electronic configurations for the following atoms / ions.

a. V

b. U

c. Cr+2
d. Fe+3
10. Draw an the electron configuration for the following atoms and determine the number of unpaired electrons

a. B

b. F

c. Mg

d. S

11. Write Lewis electron dot structures for the following atoms or ions

a. C

b. S

c. O-2
d. Mg

12. How does ionization energy change as you move across the periodic table to the right and why?

13. Write electron configurations to show the first two ionization processes for potassium.  Explain why the second ionization energy is much greater then the first.

14. For each of the following groups, rank them in order of increasing radius

a. Li, K, C, N

b. B, Al, C, Si

c. O-2, F-1, F

15. For the amino acid valine, C5H11O2N, calculate

a. Molecular mass

b. Mass of 2.434 mol valine

c. Number of moles in 34.22 g valine

d. Number of moles H in 2.83 moles valine

e. Number moles O in a sample of valine containing 3.22 moles H

f. Number of molecules of valine in a 3.09 mol sample of valine

g. Mass of carbon in a 2.48 mole sample of valine

h. Number of atoms of hydrogen in a 6.40 g sample of valine

i. Mass of valine that contains 3.29 x 1025 atoms of carbon

j. Mass in grams of one valine molecule

k. Percent composition

16. Determine an the empirical formula for each of the following sets of percent composition data

a. 43.64% P, 56.36% O

b. 72.03% Mn, 27.97% O

c. 87.73% C, 12.27% H

d. 77.27% Hg, 9.25% C, 1.17% H, 12.32% O

17. Find the molecular formula of a compound composed of 91.25% carbon and 8.75% hydrogen, which has a molar mass of 184 g/mol.

18. A 14.1 mg sample of a hydrocarbon was burned in air.  The products were 38.8 mg of CO2 and 31.7 mg of water.  What is the empirical formula of the hydrocarbon?


19. A 0.2417 gram sample of a compound known to be composed of C, H, O and Cl only, is burned in oxygen yielding 0.4964 grams of carbon dioxide and 0.0846 grams of water.  A separate 0.1696 gram sample of the compound is fused with sodium metal, the products dissolved in water and the chloride quantitatively precipitated with silver nitrate to yield 0.1891 grams of AgCl.  What is the simplest empirical formula for the compound?

This is a hard problem!!








