Problem Session #2

Chemistry 141 - Willard

1. The specific heat of iron is 0.451 J/g(K.  When a 200.0 g iron slug is heated to 368oC and added to 60.0 g of water at 20.0oC, all of the heat lost by the iron is gained by the water.  If the heat of vaporization of water is 2260 J/g, how many grams of water will vaporize?

2. The standard enthalpy of combustion of liquid heptane (C7H16) is (4816.0 kJ/mol.  The products of this combustion are liquid water and carbon dioxide gas.  Calculate the standard enthalpy of formation of liquid n-heptane.

3. Acetylene reacts with bromine according to the following equation:

C2H2  +  2 Br2  ((  C2H2Br4
From bond energies, calculate the standard enthalpy change for the reaction.

4. Calculate the standard enthalpy of formation of solid magnesium hydroxide from the following data:

2 Mg(s)  +  O2(g)    ((    2 MgO(s)

(Ho = (1203.7 kJ

MgO(s)  +  H2O(l)  ((    Mg(OH)2(s)

(Ho = (36.7 kJ

2 H2O(l)                  ((    2 H2(g)  +  O2(g)
(Ho = +571.6 kJ

5. Fill in the chart with a plus (+) or minus (() sign.  

	(H
	(S
	(G
	
	Explanation

	
	
	
	spontaneous at all temperatures
	

	
	
	
	spontaneous at high temperatures
	

	
	
	
	spontaneous at low temperatures
	

	
	
	
	nonspontaneous at all temperatures
	

	
	
	
	H2O(l) ( H2O(s)
	

	
	
	
	CaCO3(s) (CaO(s) + CO2(g)
	

	
	
	
	Ag+(aq) + Cl((aq) ( AgCl(s)
	

	
	
	
	spreading perfume smell through a room
	

	
	
	
	separating O2 and N2 from each other in air
	

	
	
	
	mending a broken clock
	

	
	
	
	dissolution of sugar in hot coffee
	

	
	
	
	reaction of N atoms to form N2 molecules at 25oC and 1 atm
	


6. Is a tree growing a spontaneous process?  If so, what drives it, entropy or enthalpy?  Explain.

Why does a tree grow??

7. A sample of neon gas has a volume of 3.15L and a pressure of 0.951 atm at 21(C.  If the pressure increases to 1.564 atm and temperature remains constant, what is the final volume?

8. According to your calculations, a reaction should produce 5.67g of oxygen, O2.  What is the expected volume at 23(C and 0.985 atm?

9. Consider the three boxes, all at 27oC, in the diagram below.  Assuming the connecting tubes have negligible volumes, what is the partial pressure of each gas and the density of the final mixture when both of the stopcocks are opened?




10. A 0.700 g sample of lithium metal is placed in an evacuated 1.00 L flask connected by a stopcock to a 1.00 L flask containing oxygen at a temperature of 25.0oC and 5.00 atm pressure.  The stopcock is opened and the exothermic reaction allowed to proceed to completion.  When the temperature of the system returns to 25.0oC, what will be the pressure? (assume that the volumes of Li(s) and Li2O(s) are negligible).




11. The gaseous reaction below is followed by monitoring the total gas pressure in the reaction vessel.  The temperature is held constant by a large water bath at 100oC.  The initial pressure of CS2 and H2 was 0.558 torr.  The final pressure was 0.480 torr.  The limiting reactant, CS2 was entirely used up.  Using Dalton’s Law of Partial Pressure, calculate the partial pressures of the other gases when the reaction was finished and the partial pressures of the two initial gases.

	
	Total Pressure
	CS2(g)         +      4 H2(g)       (        CH4(g)        +      2 H2S(g)

	Initial
	0.558 torr
	
	
	0 torr
	0 torr

	(
	
	
	
	
	

	Final
	0.480 torr
	0 torr
	
	
	


12. If at a temperature T, the average speed of a CO2 molecule is 3.5 x 104 ms(1, what would be the average speed of a methane (CH4) molecule at the same temperature?

13. Consider that you have three containers of a gas at the following conditions.

800 mL CO2 @ 37oC and 1.00 atm pressure  MW = 44

B.  500 mL Ne    @ 47oC and 1.80 atm pressure  MW = 20

C.  450 mL Ar    @ 37oC and 1.20 atm pressure  MW = 40

Identify

a. The container with molecules possessing the highest kinetic energy.  Why?

b. The container with the largest number of molecules.  Why?

c. The container with the largest number of collisions per second.  Why?

d. The container with the fastest RMS (average) velocity.  Why?

e. The container with molecules possessing the highest average momentum (mass x velocity).  Why?

f. The container with the densest sample of gas.  Why?

14. Explain why sulfur dioxide, SO2, has a dipole moment of 1.63D, but that of CO2 is zero.
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