Chem 127 Final Exam Review Questions

. Atomic mass. Naturally occurring rubidium is 72.17% ®Rb (84.912 amu) with the
remainder being ®’Rb (86.909 amu). What is the atomic mass of rubidium?

Redox Titrations. To analyze an iron-containing compound, you convert all the iron to Fe**
in aqueous solution and then titrate the solution with KMnO,4. The balanced, net ionic
equation is:

MnO, (aq) + 5Fe*(aq) + 8 Hs0'(agq) —» Mn*(aq) + 5Fe**(aq) + 12 H,O(Y)
A 0.598-g sample of the iron-containing compound requires 22.25 mL of 0.0123 M KMnQO4
for titration to the equivalence point. What is the mass percent of iron in the sample?

. Combustion Analysis. An unknown compound has the formula CxHyO,. You burn
0.0956 g of the compound an isolate 0.1356 g of CO, and 0.0833 g of water. What is the
empirical formula of the compound? If the molar mass is 62.1 g/mol, what is the molecular

formula?

Protons, Electrons, and Neutrons. Give the number of protons, electrons, and neutrons in
an atom of each of the following: a) copper-63 b) *Mg* c¢) *CI

Limiting Reactant. Sodium sulfide is used in the leather industry to remove hair from
hides. It is made by the reaction: Na,SO4(s) + 4 C(s) — Na,S(s) + 4 CO(g)
Suppose you mix 15 g of Na,SO,4 and 7.5 g of C. What mass of sodium sulfide is produced?

. Quantum Numbers. What is the maximum number of orbitals that can be identified by
each of the following sets of quantum numbers?

a) n=3,/=0,m,=+1 C) n=7,/=5
b) n=5/=1 d n=4,/=2,m,=-2

Bohr Atom and Atomic Spectra. Consider only transitions involving the n = 1 through
n =5 energy levels for the hydrogen atom.

a) How many emission lines are possible, considering only the five quantum levels?

b) Photons of the highest frequency are emitted in a transition from the level with n =
to a level with n =

c) The emission line having the longest wavelength corresponds to a transition from the
level withn = to the level with n =

d) Calculate the wavelength and frequency of light emitted when an electron changes from
n=3ton=1. Inwhat region of the electromagnetic spectrum is this radiation found?

. Solution Concentration. A 6.00-g sample of NiCl; is added to a 1.00-L volumetric flask,
and water is added to dissolve the solid and fill the flask to the mark. A 100.-mL portion of
this solution is added to a 5.00-L volumetric flask and water is added to fill the flask to the
mark.

a) What is the concentration of Ni?* in the second flask?
b) What is the concentration of CI” in the second flask?



10.

11.

12.

Electrolytes. Classify each of the following as strong, weak, or non-electrolytes.

a) H3POy4 d) HCI

b) Na,SO4 9) NH.Br
C) CeH 1206 f) C,HsOH
Periodic Trends. Select the best of the three choices:

a) highest ionization energy Se S Te
b) smallest radius CIr Br F
c) lowest (most positive) electron affinity K Rb Cs
d) largest radius s~ cI  cl
e) highest (most negative) electron affinity P S Cl
f) largest radius Mg® Na* Ne

Precipitation Reactions and Net lonic Equations. Give the net ionic equation and indicate
the spectator ions if aqueous solutions of each of the following are mixed together. If no
reaction occurs, write “NR”.

a) ammonium bromide and magnesium perchlorate
b) magnesium chloride and lead (I1) acetate

c) calcium chloride and aluminum acetate

d) potassium phosphate and nickel (1) chloride

Intermolecular Forces.
a) What kinds of attractive forces must be overcome in order to:
i) meltice iii) melt solid iodine
ii) boil molecular bromine iv) dissociate F, into F atoms
b) Arrange the following in order of increasing boiling point: RbF, CO,, CH30H, CH3Br
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