Name: ___________________________
Day of Lab:
M
W
College Chemistry I
Test 4 – 12/04/08
Version A
1. Dr. I. M. A. Brightguy adds 0.626 g of an unknown gas to a 245-mL flask.  If Dr. Y finds the pressure to be 891 torr at 84.3oC, is the gas sulfur dioxide, chlorine, krypton, or dinitrogen pentaoxide? (12 points)
	Substance
	Molar Mass

	SO2
	64

	Kr
	83.8

	Cl2
	70.9

	N2O5
	108


2. What volume will a balloon take up at STP if the balloon had a volume of 321 mL  at 0.51 atm and 49oC? (8 points)
3. Answer the following given the reaction: (24 points)

CoCl2 (g)  →   Co (g)  +  Cl2 (g)
a. Calculate the enthalpy of the reaction.

b. The above reaction is:

endothermic

exothermic

c. The reaction, with respect to enthalpy, is:
favored
not favored

d. Calculate the entropy of the reaction.

e. The reaction, with respect to entropy, is:
favored
not favored

f. Calculate the free energy of the reaction if the reaction occurs as 50oC.

g. The reaction is:
favored
not favored

4. In the lab, an experimenter mixes 213.2 g of water at 30oC with 83.8 g of a solid metal 600oC. At thermal equilibrium, he measures a final temperature of 50.0oC. What metal did the experimenter probably use? (12 points)
	Substance
	c in J/gm K

	Aluminum
	0.900

	Bismuth
	0.123

	Copper
	0.386

	Brass
	0.380

	Silver
	0.233

	Tungsten
	0.134

	Water
	4.184

	Zinc
	0.387


5. Place the following gases in order of increasing kinetic energy at 273 K. (6 points)
SO2,  Ar,  N2O5,  Br2,  O2,  NH3
6. Given the following set of reactions, calculate the enthalpy for: (12 points)
3CO2(g) + 4 H2O(l)  →  C3H8(g)   + 5O2(g)
CO2 (g)  →   C(graphite) + O2 (g)      

ΔH = 295.5  kJ

H2(g)  + 1/2O2(g)  →  H2O(l)       

ΔH = −213.7 kJ
C3H8(g)  →  3 C(graphite) + 4H2(g)  

ΔH = 78 kJ

7. The "air bags" that are currently installed in automobiles to prevent injuries in the event of a crash are equipped with sodium azide, NaN3, which decomposes when activated by an electronic igniter to produce nitrogen gas that fills the bag. How many liters of nitrogen, measured at 0 °C and 1.13 atm, will be produced by 800 g of NaN3? (12 points)


2NaN3(s) → 2Na(s) + 3N2(s)
8. If 750 mL of argon at 1.50 atm and 121°C and 0.235 L of sulfur dioxide at 175.6 mm Hg and 63.0°C are added to a 1.00-L flask and the flask's temperature is adjusted to 25.0°C, what is the resulting pressure in the flask? (14 points)
Formulas and Conversion Units
K = oC + 273.15

oF = 1.8 (oC) + 32

1 cal = 4.184 J

1000 cal = 1 Cal

1 Cal = 4.184 kJ

q = mcΔT

qsurr = -qrxn
ΔG = ΔH – TΔS

PiVi / Ti = PfVf / Tf
PV = nRT

d = m/V = PM / RT

PtotV = ntotRT
R = 0.0821 atm L / mol K

1 atm = 760 mmHg

1 atm = 760 torr

1 atm = 1.01325 x 105 Pa

	
	Hf (kJ/mol)
	S (J/mol K)

	CF4 (g)
	-930
	261.41

	CH2S (g)
	118
	90

	Cl (g)
	121.7
	165.1

	Cl2 (g)
	0
	223

	Co (s)
	0
	30

	Co (g)
	424.7
	179.4

	CoCl2 (g)
	-93.72
	298.5

	F (g)
	79
	158.6

	F2 (g)
	0
	202.7

	HF (g)
	-271
	173.7

	SF6 (g)
	-1220.47
	291.52
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