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1. (10pts, 2pts for each) Name or write the formula for each of the following compounds:

d. Rb_t{)

b. CaS ==k =

¢. KMnO, === e o |

d. chlorine trifluoride |
7oA /

e, lithium nitride d J / =

2. (10pts) Baking soda (NaHCO;) is often used as an antacid. It neutralizes excess
hydrochloric acid secreted by the stomach: . —
NGHCOs + HCliygy— NaCllzgy= HaOy + COugg
Milk of magnesia, which 1s an aqueous suspension of magnesium hydroxide, is also used

as an antacid:

|

MEfGH}ztsl i E-HC’#:IQ&_.-. Mg‘CIm;}er:Gm

Which is the more effective antacid per gram, NaHCO; or MgiOH),?

3. (10pts) Combustion of table sugar produces COyy and H,Oq. When 1.46 2 of table sugar
is combusted in a constant yolume fbomb) calorimeter, 24.00 kJ of heat is liberated.
a. (2pts) Assuming that table sugn;j -i;.purc SUCTOSE, C3H2205. write the balance
equation for the combustion rea;ct_igmf"" :
b. (4pts) Calculate AE in kJ/mol Ci2H201 for the combustion reaction of sSUCrose.
¢. (4pts) Calculate AH in KkJ/mol C:Hx0y, for the combustion reaction of sucrose at 25
g 55

4. (10pts, 2pts for each) In each of Lhﬁliblluwing:hs_ets. which atom or ion has (is)

[]

|
a. the smallestradivs ~ 07,0,0° [
b. the largest size G Geth "
¢. the least exothermic electron affinity F.Cl, Br, 1

d. the highest ionization energy k.ehs®
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¢, stable diatomic species predicted by the molecular orbital model H,™. Hy Ha Hy™

5. (5pts) A student was asked to calculate the ﬁnﬁl_te_mpcralure of a mixture prepared by

adding 20.0 g of ice, initially at -l_ﬁ.b“C.E.?.G;ﬂ g ofxvater, initially at 25 °C. She assume

that all the heat lost in cooling the wgwr would be gsed to warm the ice and concluded that

the final remperature of the mixture weﬁld bé 13 °¢. However, the correct answer is 0 °C.

What did the student neglect in her consideration?

6. (10pts) Sulfury! chloride (SO,Cly) deeemposes to sulfur dioxide and chlorine by reaction

in the gas phase. The following pressur&da[a wwere obtained when a sample containing

5.00 x10~ mol sulfuryl chloride was heatad% 600 °K ina 5.00 x 10 L container.

| m—

Time (hours):  0.00 1.00 200 400 8.00 16.00
Pso.cr (amm).  4.93 4.26 3.52 2.53 .30 0.34
Defining the rate as -A[ SO.ClL} At.
a. determine the value of the rate constant for the decomposition of sulfuryl chlonde at
600 K. =A | |

b. what is the half-life of the reactlinn'?

< what fraction of the sulfuryl chleride fémains after 20.0 h?

7. (10pts) At 35 °C, K=1.6 x 10 for the reaction
INOCLy ™ ° 2NOy+Cly

[£2.0 mol NO and 1.0 mol Cl, are répliced into-a 1.0-L flask, calculate the equilibrium

concentration of all species. -

8. (10pts) Place (he species m zach of the followifig groups in order of increasing acid
strength. Explain the order you chosé for each group.

a. f.?rptﬁl HEO_;, HBT{}]

d
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b. (3pt$] H.PO,, H;PO,
c. (4pts) NH, ", PHy (bond energies: N—H. 391 kl/mol: P—H, 322 kJ/mol)
.-"- =Y

9. (10pts) Silver(I) chloride dissolves readily in 2 M NH; but is quite insoluble in 2 M
NHNO,. Explain. , 18

/
-~ | f

4

10. (Spts) Part of a certain DNA sequence is G-G-T-C-T-A-T-A-C. What is the
complementary sequence?

11.(10pts, 2pts for each) Give the structure for each of the following.

a. 2-methylcyclopentanol — s

h. I-phenyl-2-butene _ 1

¢. 3-hexane | .

d. e-ethyltoluene A

¢. 3-methylbenzaldehyde




