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1. Draw Lewis structures for all possible isomers of CsHa. (10%)
2. Describe (a) the first law of thermodynamics; (b) the second law of thermodynamics. (10%)

3. The sun radiates 3.9 x 10% J of energy into space every second. What mass is lost from the
sun in 36 s? (10%)

4. A 50.0 mL sample of 0.0152 M Na;SO4 (4 is added to 50.0 mL 0.0125 M Ca(NOs); (aq). What
percentage of the Ca** remains unprecipitated? (10%)

5. A certain radiation has a wavelength of 474 nm. What is the energy, in joules of (a) one
photon; (b) a mole of photons of this radiation? (10%)

6. Draw the following chemical structures (a) benzene, toluene, ethylbenzene, xylene; (b)
PCBs, dioxins, phthalates; (c) epoxide, 1,3-butadiene, acrylamide; (d) magnesium
perchlorate; (e) phosphorus dichloride trifluoride (10%)

7. Atroom temperature (20 2C), milk turns sour in about 64 hours. In a refrigerator at 3 2C,
milk can be stored three times as long before it sours. (a) Estimate the activation energy of
the reaction that causes the souring of milk. (b) How long should it take milk to sour at 40
°C? (10%)

8. Vinegar is a dilute agueous solution of acetic acid, CHsCOOH, a monoprotic acid. A 5.00 mL
sample of commercial vinegar was titrated with 38.08 mL of 0.100 M aqueous NaOH.
Vinegar has a density of 1.01 g/mL. What is the percent by mass composition of this
vinegar? (10%)

9. The molar extinction coefficient of lysozyme at pH of 6.1 is 2.0 x 10* M~*cm™, for incident
light of wavenumber 1645 cm™. An aqueous solution containing 80 mg/mL of this enzyme
has an 8.3% transmittance at 1645 cm™ in a cuvette of 0.100 mm light path. What is the
approximate molar mass of lysozyme? (10%)

10.Methyl chloromethyl ether is an organic compound with the formula CH3-O-CH,Cl. This
liquid is a very good solvent and it has a density of 1.0605 g/cm? at 20 2C. (a) What is the
mass of 8.2 x 101 molecules of this compound? (b) What is the mass of the oxygen present
in 6.47 cm?® of this liquid? (c) How many hydrogen atoms are there in 2.3 x 10%° molecules
of methyl chloromethyl ether? (d) Determine the ratio by mass of C to O. (e) Determine
the ratio by number of C atoms to O atoms. (10%)




