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1. A gas company in Massachusetts charges $1.30 for 15ft> of natural gas (CH,) measured
at 20°C and 1.0 atm. Calculate the cost of heating 200mL of water( enough to make a cup
of coffee or tea) from 20°C to 100°C. Assume that only 50 percent of the heat generated by
the combustion is used to heat the water; the rest of the heat is lost to the surroundings.

¥

2. Predict the molecular structure (including bond angles) for each of the following. a.
PCl; b. SCl, c. SiF, d.ICls e. XeCl, f. SeClg

3. Give the maximum number of electrons in an atom that can have these quantum

numbers:

ad. 0 = &

b. n=5,m, = +1
C.n=3m= +l
don=3¢=2

e. n=2€=1|

4. The diffusion rate of methane was found to be 1.41 times faster than that of an
unknown gas molecule at room temperature. Question: What is the density of the
unknown gas molecule under STP condition? (CH4=16.04 g/mol)

S.A gas sample containing of CO; and N; in 1:2 molar ratio has a volume of 350 mL at 40
‘C with a CO, partial pressure of 560 torr. What is the volume of the mixed gases under
STP condition?

6.. The pressure of a mixture of He and Kr in a container with volume of 200 L at 20.0C

is 1.38 atm. The mass ration of He:Kr is 57 %0:43%. What is the mass of He?(He=4.00
g/mol, Kr= 83.8 g/mol)

7. An organic compound (hydrocarbon) containing only carbon and hydrogen is 85.3% C
by mass. The molar mass of the hydrocarbon is between 50 and 60 g/mol. What is the
formula of the compound .

8. Calculate the pH of a 0.011 M solution of NH4NO; (K,(NH;) = 1.8 x 10)

9.Calculate the pH of a solution that is 0.20M NH3(aq) and 0.35 M NH,Cl(aq). (Kp(NH3) =
1.8 x 10°)

10. The K, of CaF, is 4 x 107", What is the maximum concentration of Ca*" possible in a
0.10 M NaF solution?



