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1 Rust stains can be remeved by washing a surface with a dilute sclution of oxalic
acid (H,C,0,)  The reaction is

Fe, 0,5} + H,C,0.(aq) 2 FE(CJDJ;,}I:aq} + HOfy + H'(aq)
{a) Is this an oxidation-reduction reaction?
fb} What mass of rust can be removed by L.OL of 0.14 M solution of oxalic

acid + (10 points)

2. Urea (H,;NCONH,) is used extensively 23 a nitrogen source in fertilizers. 118
produced commercially from the reaction of ammonia end carben dioxide.

INH(g) + COf®) —— 8 o  HNCONHG) + HO()
Fressure

Ammonia gas at 223°C and 9(]5 atm flows into a reactor at a rate of 500. Lmin
Carbon dioxide at 223°C and 45. stm flows into the reactor at a rate of 600, Lfmin.
What mass of urea is produced per minute by this reaction assuming 100% yield?
{10 points)

1 How to define the sizes of orbitals 7 Why? {10 points)

4. Describe the banding ih the €O, ion using the loealized electron model.  How
woutd the molecular orbital model describe the n-bonding in this species? (10
points}

5. A 1.60 g sample of 2 mixture of naphthalene {C,sH,) and anthracene (C;Hyp) i
dissolved in 20.0 g benzene (CH,). The Freezing point of the solution is 2.81°C,
What is the composition as mass percent of the sample mixture?  The freezing
point of benzene is 5.51°C, and K,is 5.12°Ckg/mol. (10 points)

6. Many biochemical reactions that oceur in cells reguire refatively high

concentrations of potassium ion (K*).  The concentration of (K*y it muscle cells

is about .15 M. The concentration of (K" in blood plasma is about 0.0050 M.
*--’3.-12.‘.'_" : The high internal concentration in ceils is maintaited by pumping K’ from the
plasma. EHow much work must be done to transport 1.0 mol K' from the blood to
{0 the inside of a muscle cell at 37°C, normal bady temperature?  When 1.0 mol K
: is transferred from blood to the cells, do any ather lons have te be transported?
Why or why not? (10 points} ;
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7. What is electrolysis? List at least 4 commercial electrolytic processes. (F0 points)

8. Draw structures of each of the following. ¢ fo lJ:;u::u'fn fs)
{a) Trisethylenediaminenickl(IT) bromide
{b) Trans-dichlorobisethylenediamincobalt{Il}
(¢) Trans-tetraamminechloronitritocobalt{IiT) ion
{d} Amminetrichloroplatinate(1l) ton

9. Finishing the following reaction equations {10 points)

GHLOmCH + 2HCl  coee

O'CH‘ + HBr ——

-FO-CH,-CH,- -D-CHEGHEEEE

10, What struetural features are characteristic of detergent molecules? How does hard
water affect the cleaning efficiency of soap? ‘Write a balanced equation to illustrate
your answer. (10 points}
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