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1. Abuffer solution is made by mixing 0.100 mel of acetic acid angd 0.400
mol of sodium acetate per liter of solution. Calculats the pH of this
buffer. The equilibrivm constant expression for HOAc is {85}

- _[HaO"N0Ae] 5
e = fH0Ad - 1.Bx107™ M

2. Given below are several slectronic configurations that may be correct
for the nitrogen atom. Indieate whether each of these configurations
represents the ground state, or an excited state, or is an impossible
(farbidden)} confisuration for nitrogen, (7%
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3. Draw energy level diagrams showing the slectrunic &nnﬁguratinns for
the thres species NO, NO*, and NO~. What is the boad order for each

of these? Which of these three molecylar gpecies has the larpest bond
energy?  (12%)

4. For the cell Zols)l Zn2+{1 M){ Cu2+ (1 M)| Culs) the measured EMF is

1.100 V. Write the equation for the angde reaction, tha cathoda
reaction and the net cell reaction.  (9%)

5. The Cp values at 25°C in joules per mole per kelvin are given for the

following substances: Ar(g) 20.8, Notg) 29.3, HoQ(!) 76.4, and Phkis) 26.4,
What iz Cy for each of thege substances? Ris 8.314 J -mol-1K-1,  (8%)

fi.  What are thoe units of a second-order rats eonstant? {5%)
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Predict the formulas of the carbonyl complexes of Or and Ru, (8%)

The Co(CN)g?" ian is not paramagnetic; its magnetic moment, is zero,
The UﬂFﬁa_ ion, on the other hand, has 8 megnetic moment of 5.3 BM.
Account for the difference between the magnetic properties of these
two octahedral complexes usiny eryatal field theory, (JO%)

If molecules occupy the lattice points of a face~centered unit eell, how
many molecules are there per unit celi? {8%)

A specimen of a sequoia tree is observed to emit B~ rays with a specific
activity of 10.8 dpm/g of carbon. The radioactivity ia due to 14C, which
hag a half-life of 5730 yr, How long age did the tree die?

At the time of death, which ia zero time, the specific activity of the
wood was 15.3 dpm/g of carbon, the value for living wood all over the
earth. (10%)

Arrange the following three moleculea in order of increasing boiling
point: »-pen tanol (molecular weight 88.2); 2,2-dimethylbutane
(molecular waight 86.2}; ethyl rn-propyl ether (molecular weight 88.2).
(S%)

Ealance the equation for the disproportionation of nitrous acid. (6%}




