R= 8.31 J/mol K      =   0.0821 L atm/mol K      = 62.4 L torr/mol K       PV = nRT

The rms velocity,  μ =  [image: image1.wmf]3

RT

M

       where M is the molar mass of the gas, in kg per mole.
Some thermodynamic data.  ( At 298 K)

	Substance
	ΔHf° (kJ/mol)

	CO2(g)
	–393.5

	C6H6(l)
	+ 49.0

	C2H6(g)
	– 84.68

	HBr(g)
	–36.43

	HCl(g)
	–92.30

	H2O (l)
	–285.8

	H2O(g)
	(241.8

	NO2(g)
	+33.84


specific heat of water is 4.18 J/g°  

q  =  mcΔt.

E = h(     ((=c     
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Second lecture test, Fall, 2011
 SEQ CHAPTER \h \r 1Name____________________________   (short items are 2.5 pts each)  ( 6 pt Chanukah bonus)

______1.  Find the molarity of a sulfuric acid solution that contains 49.0 g of H2SO4 in a total   volume of 250. mL
______2.  Which is a weak electrolyte?   A)  HCl    B)  NaCl     C)  KOH    D)  HC2H3O2
______3.   How many moles of NaOH would exactly neutralize 50.0 mL  of 2.00 molar HCl?

______4.   How many moles of  K2SO4  would have to be dissolved to a total volume of 200.  mL, in order to provide a solution in which the concentration of  K+ ion is 2.00 molar?

______5.  How many mL of water would have to be added  to 50.0 mL of 2.00 molar NaOH to produce a solution with a molarity of NaOH of  0.500 molar?

______6.      S(s)   +   3 F2(g)    ➞   SF6(g)

For the reaction above at standard temperature and pressure, the volume of F2 required to   produce 1.00 mole of SF6 is   A) 67.2 liters   B) 33.6 liters    C) 22.4 liters    D) 11.2 liters          E) 1.5 liters

______7.  If at a certain temperature and pressure the density of O2 gas is 1.80 gram per liter, what is the density of Ne gas under the same conditions? 

______8.   If at a certain temperature, the RMS velocity of O2 is 500. m/s  what is the RMS velocity of H2 at that temperature?

______9.   How many mL of 0.200 molar  HCl are needed to react with 0.270 grams of Al in the reaction  2 Al  +  6 HCl   ➞ 2 AlCl3  +  3  H2
_______10.  For the reaction     2 SO3(g)   ➞  2 S(s)   +  3 O2(g)    ΔH° =  + 790 kJ.  Based on this information, what is the heat of formation,  ΔH°f  of  SO3(g)  ?

_________11.  When  10.0 grams of a certain metal absorb 100.0 joules of heat, the metal changes in temperature by 20.0 degrees C.  What is the specific heat of the metal?  (include the unit)
_________12.  A sample of a gas is heated from 200K  to 800 K.  which of the following MUST occur?  A) the pressure of the gas becomes 4 times greater    B) the volume of the gas becomes 4 times greater.   C)  the RMS velocity of the gas molecules becomes 2 times greater     D)  The density of the gas becomes one fourth of what it was.

______13.  A tank contains 32.00 grams of O2 gas and 16.00 grams of He gas.  If the partial pressure of the oxygen gas is 0.400 atm, what is the total pressure of the gases in the tank?  A) 0.800 atm.    B) 0.600 atm     C)   1.20 atm     D)   1.60 atm    E) 2.00 atm

______14.  A gas has a volume of 10.0 liters at a pressure of 2.00 atm.  The gas is heated until its Kelvin temperature has doubled,  and then expands until its new volume is 30.0 liters.


What is the new pressure of the gas?

______15.  50.00 mL of Ne gas is heated from 127°̊ C   to 327°̊ C, with the pressure constant.


What is the new volume of the gas? 

16 to 18.  Indicate whether each of the following values is positive (+) negative (–) or zero. (0)

______16.  ΔH of formation of HBr (ℓ)
_______17.   ΔH for the reaction  2 CO(g)  +  O2(g)    ➞ 2  CO2(g)
_______18. ΔH of formation of  N2(g)
_______19.  36.0 kJ of heat are applied to a gas, which then expands, doing 24.0 kJ of work.


What is ΔE for the system?    A) (12 kJ   B) 12 kJ    C)  60 kJ    D)  (60 kJ

______________20.   50.0 mL of 0.400 molar H2SO4  is added to 40.0 mL of 0.300 molar



Ba(OH)2   .      How many moles of  BaSO4  are produced?

______________21.  What is the density of a gas that has a molar mass of 44.00 if the 

temperature is 290. K, and the pressure is 2.00 atm?

_______________22.   How many grams of  Ne gas will exert a pressure of 2.00 atm at a temperature of 298 K  in a volume of 4.00 liters?

_______________23.  A flexible container contains oxygen gas at a pressure of 5.00 atm.




Which procedure would NOT increase the pressure in the container?




A) decrease the volume of the container.   B) increase the temperature in the container while keeping the volume constant   C) add more oxygen gas



to the container while keeping the volume constant.   D) replace the oxygen gas with the same number of moles of a heavier gas.

_______________24.    Which graph does NOT produce a straight line?



A) Pressure vs volume, with  n and T constant



B)  Temperature vs. volume,  with  n and P constant



C)  Temperature vs. the product  PxV, with n constant



D)  Pressure vs. number of particles, with V and T constant
PROBLEMS:  These MUST be answered in the essay booklets.  (12 ,  8,  8,  8 pts)

I.   5.00 moles of  CO  and  5.00 moles of  O2  are mixed in a 10.00 liter vessel at a temperature of  300. K.   


A.  What is the initial total pressure of the gases in the tank?

B.  The reaction  2  CO(g)  +  O2(g)   ➞    2 CO2(g)  takes place until one of the reactants is completely consumed.    Find the partial pressures of ALL gases that remain in the tank after the reaction,  and the new total pressure in the tank.  Assume temperature and volume are constant.

C.  The reaction of the 5.00 moles of CO with 5.00 moles of O2 as shown produces 1415 kJ of heat.


1.  What is ΔH  in kJ for the reaction as written above,



2  CO(g)  +  O2(g)   ➞    2 CO2(g    ?

D.  What is the heat of formation,  ΔHf°  of  CO(g)  ?
II.  A 3.90 gram sample of benzene, C6H6  ( MM = 78.0) is burned in excess oxygen to produce    H2O (ℓ) and CO2(g)      

2 C6H6((ℓ)    +   15  O2(g)   ➞     12  CO2(g)   +   6  H2O (ℓ)

A.   Find  ΔH°  for the given reaction.   


B.   The vaporization of benzene, C6H6((ℓ)    ➞    C6H6((g)  has a ΔH°  of  + 33.9 kJ


What is ΔH°  for the reaction  2 C6H6((g)    +   15  O2(g)   ➞     12  CO2(g)   +   6  H2O (ℓ)
III.      Hydrogen is often prepared in the laboratory by reacting Zinc with dilute HCl.


Zn(s)  +  2 HCl(aq)   (   ZnCl2(aq)    +   H2(g)   

An experiment requires the production of  600. mL of hydrogen gas at a pressure of 1.00 atm. and a temperature of 299  K.  

A.   How many moles of hydrogen are produced in the experiment?

B.     How many mL of 0.500 molar  HCl are required to produce the desired quantity of hydrogen gas?

IV.  An experiment is done to determine the specific hat of an unknown metal.  A 20.00 gram sample of the metal is heated to a temperature of  100.0 °C.   The sample is then added to a coffee cup calorimeter that contains 50.00 grams of water, at an initial temperature of 24.0°C.

The mixture attains a final temperature of 26.0°C.


A.  Assume that there is complete heat transfer between the metal and the water, with no 
heat escaping the container.   How much heat, in joules, was gained by the water?


B.  What is the specific heat of the metal?

Extra Credit.  What is the temperature of the gas in question 8?

1 ) 2   2) D   3) 0.10   4 )  0.200   5)  150    6)  A   7 ) 1.13 g/L    8) 2000 m/s

9) 150 mL   10)  (395 kJ/mol   11)  0,500 J/g°   12)  C    13)  E   14)  1.33 atm   15) 75.0 mL

16.  (   17.  (   18.  0    19)  B    20)  0.012 mol   21 ) 3.7 g/L   22   6.6 g

23  D        24  )  A

Question I    P = nRT/V  =  24.63 atm


B)   The  O2  is now 6.16 atm,  the CO2  is 12.32 atm,  and the total is 18.48 atm


C)  The reaction as written is for 2 moles, while the given 1415 kJ of heat produced was for FIVE moles of product.  The ΔH  for two moles is 2/5  of 1415, and is negative since heat was produced.   It is (566 kJ

D)  (110.5 kJ

II.  A.  (6535 kJ      B)     (6603 kJ

III. 0.0244 moles     B.  97.8  mL 

IV.  418 joules.   B)  0.28 J/g°       Extra credit is 321 K
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