 SEQ CHAPTER \h \r 1
Touro College

Chemistry Department

Second lecture test, Fall 2012
R= 8.31 J/mol K      =   0.0821 L atm/mol K      = 62.4 L torr/mol K       PV = nRT
  The rms velocity,  μ =   ADVANCE \d 16


 ADVANCE \u 16       where M is the molar mass of the gas, in kg per mole.
The rate of effusion  (escape through a small opening) of a gas, r, varies inversely with the square root of its molar mass:   
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Some thermodynamic data.

	Substance
	ΔHf̊ (kJ/mol)

	CO2(g)
	–393.5

	CO(g)
	–110.5

	C2H6(g)
	– 84.68

	HBr(g)
	–36.43

	HCl(g)
	–92.30

	H2O (l)
	–285.8

	HI(g)
	+25.9

	I2 (g)
	+62.25

	
	


Specific heat of water = 4.18 joule/g K

Multiple Choice.  Answer on the answer sheet provided  ( 2 pts each)

Choices for questions 1-6 are  A) positive, (+)    B) negative, (-)   or C)  zero ( 0 )  (
1.  The sign of  ΔHo  for an exothermic reaction.  B
2. The sign of the work, w, when a gas,  contracts due to a pressure applied upon it.

A
3. ΔHo  for the process indicated by the equation  2 HBr(g)  ( H2(g)   + Br2(g)

A
4. ΔHf̊ of   Cl(g)    A
5.  The heat of formation of Fe (s)   C
6.  The sign of ΔV, the change in volume, when the pressure on a gas is halved at





constant temperature.  A
7.   A steel tank contains carbon dioxide at 27°  C and a pressure of 12.0 atm  Determine the Celsius temperature necessary to decrease the pressure of the gas to  9.00 atm


A) 48°   B)  -48°     C) 36°      D)   20°    
8.   A gas with a volume of  4.00 liters at a pressure of  100. kilopascals and a temperature of 300 K is expanded to a new volume of 32.0 liters. The pressure decreases to 17.0 kPa .  What is the new temperature  of the gas?   A) 204 K     B)  408 K    C)   9.4 K     D)  725 K 

9.  What is the molecular mass of a gas if it has a density of  2.40 g/L at a pressure

of 2.00 atm at a temperature of 350 K ?     A) 34.4     B)  137     C)  248     D)  8.00        

  Consider the combustion reaction of benzene,  (l) 

       2 C6H6(l)  +    15  O2(g)  (12 CO2(g)    +  6 H2O(l)    ΔHo = –6535 kJ

10.  What is the enthalpy change for the reverse reaction if it produces exactly three moles of benzene?    A)  + 19600 kJ    B) + 9803kJ     C)   - 9803 kJ          D)   - 19600  kJ

11.  All of the following properties of gases tend to increase with increasing 

temperature except     A) density    B) pressure    C) rms speed   

D) average kinetic energy

12) The ΔE of a system that releases 12.4 J of heat and does 4.2 J of work on the surroundings is __________ J. 

A) 16.6     B) 12.4    C) 4.2     D) -16.6      E) -8.2 

13) The value of [image: image2.wmf]H

D°

 for the reaction below is -126 kJ.  The amount of heat that is released by the reaction of 25.0 g of [image: image3.wmf]22

NaO

 with water is __________ kJ.
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 A) 20.2   B) 40.4   C) 67.5    D) 80.8     E) -126 

14. How much heat is required to raise the temperature of 50.0 g of liquid water from  25o to 45o  C. ?    A) 1.0 kJ      B)  4.18 kJ     C)  9.40 kJ      D)    12.8 kJ

  Consider the combustion reaction of benzene,  (l) 

        2 C6H6(l)  +    15  O2(g)  (12 CO2(g)    +  6 H2O(l)    ΔHo = –6535 kJ

15.  What is the enthalpy change for the reverse reaction if it produces exactly three moles of benzene?    A)  + 19600 kJ    B) + 9803kJ     C)   - 9803 kJ          D)   - 19600  kJ

[image: image25.wmf]
For questions 16 to 20, choose the letter corresponding to the graph above that best illustrates the relationship between the variables mentioned for ideal gases  ( the Y axis is mentioned first in each case)

16.  The fraction  V/T  vs.  T  (Kelvin)   (n and P constant)B
17 . Kelvin temperature vs. number of particles, with P and V constant. D
18.  Pressure vs. Kelvin temp., with volume and number of molecules constant  A
19.   Number of gas molecules vs. pressure, with the volume and temp. constant  A
20.   The product P xV versus temperature number of molecules
constant.  A
21) A sample of aluminum metal absorbs 9.86 J of heat, upon which the temperature of the sample increases from 23.2 °C to 30.5 °C.  Since the specific heat capacity of aluminum is 0.90 J/g-K, the mass of the sample is __________ g.       A) 72   B) 1.5    C) 65    D) 8.1    E) 6.6

22) The ΔH for the solution process when solid sodium hydroxide dissolves in water is 44.4 kJ/mol. When a 13.9-g sample of NaOH dissolves in 250.0 g of water in a coffee-cup calorimeter, the temperature increases from 23.0 °C to __________ °C. Assume that the solution has the same specific heat as liquid water, i.e., 4.18 J/g-K. 

A) 35.2 °C   B) 24.0 °C    C) 37.8 °C    D) 37.0 °C    E) 40.2 °C 

23) ΔH for the reaction
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    is __________ kJ, given the data below. 
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ΔH = -390 kJ
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ΔH = -745 kJ

A) +355   B) -1135    C) +1135    D) +35      E) -35 

24) Given the data in the table below, [image: image8.wmf]H

rxn

D°

 for the reaction

[image: image9.wmf]2342422

Ca(OH)2HAsOCa(HAsO)2HO
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                is __________ kJ.

[image: image10.jpg]Substance
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Ca{OH)2 -986.6
H3hsOq -9004
CafHz4s04)2 | -2360
H0 -2853




A) -744.9   B) -4519    C) -4219    D) -130.4     E) -76.4 

25.  A sample of gas (1.9 mol) is in a flask at 21 °C and 697 mm Hg.  The flask is opened and more gas is added to the flask.  The new pressure is 795 mm Hg and the temperature is now 26 °C.  There are now __________ mol of gas in the flask. 

A) 1.6   B) 2.1    C) 2.9    D) 3.5      E) 0.28 

26) A flask contains a mixture of  He and Ne at a total pressure of 2.6 atm.  There are 2.0 mol of He and 5.0 mol of Ne in the flask.  The partial pressure of He is __________ atm. 

A) 9.1   B) 6.5    C) 1.04    D) 0.74     E) 1.86 

27)  At room temperature, the pressure of 2.00 moles of NH3 gas in a .500 liter is actually somewhat less than the pressure calculated using the gas law,  P = nRT/V  .   The cause of this deviation is most likely to be  A) elastic collisions between the gas molecules and the container walls   B) the molecules occupying a significant amount of space in the container   C) attractions between the molecules      D)  repulsions between the molecules

28.  How many grams of Ar(g) would exert the same pressure in a 5.00 liter tank at 400 K as would  2.0 grams of He(g) ?     A) 10.g    B)  20.g    C)  40. g     D)  80. g  
29) For which one of the following reactions is the value of [image: image11.wmf]H

rxn

D°

 equal to [image: image12.wmf]f

H

D°

 for the product? 

A) [image: image13.wmf]224

2C (s, graphite)2H(g)CH(g)
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               B) [image: image14.wmf]22

N(g)O(g)2NO(g)
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C) [image: image15.wmf]222

2H(g)O(g)2HO(l)
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                               D) [image: image16.wmf]222

2H(g)O(g)2HO(g)
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E) [image: image17.wmf]2222
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30) A 5.00-g sample of liquid water at 25.0 C is heated by the addition of 84.0 J of energy. The final temperature of the water is __________ °C. The specific heat capacity of liquid water is 4.18 J/g-K 

A) 95.2   B) 25.2     C) -21.0     D) 29.0      E) 4.02 

31) [image: image18.wmf]2

SO

(5.00 g) and [image: image19.wmf]2

CO

(5.00 g) were placed in a 750.0 mL container at 50.0 °C.  The total pressure in the container was __________ atm. 

A) 0.192    B) 4.02    C) 2. 76    D) 6.78     E) 1.60 

32) A pressure of 1.00 atm is the same as a pressure of __________ of mm Hg. 

A) 193   B) 101    C) 760.    D) 29.9       E) 33.0 

33) Which of the following statements about gases is false? 

A) Gases are highly compressible. 

B) Distances between molecules of gas are very large compared to bond distances within molecules. 

C) Non-reacting gas mixtures are homogeneous. 

D) Gases expand spontaneously to fill the container they are placed in. 

E) All gases are colorless and odorless at room temperature. 

34) Of the following, __________ is a correct statement of Boyle's law. 

A) [image: image20.wmf]PV = constant

    B)[image: image21.wmf]P

 = constant

V

     C)[image: image22.wmf]V

 = constant

P

   D)[image: image23.wmf]V

 = constant

T

    E)[image: image24.wmf]n

 = constant
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Problems.      Show work .    Use the blue booklets provided. 

I.  Based on the equation     2 C6H6(l)  +    15  O2(g)  (12 CO2(g)    +  6 H2O(g)    ΔHo = –6271 kJ

 the heats of formation given on the accompanying sheet,  and the heat of formation of C6H6(ℓ), which is + 49.0 kJ/ mol

A. What is the heat of formation,
 ΔHof  ,  of   H2O(g) in kJ per mole ?  ( 3 pts) -241 KJ

B.   If the reaction began with C6H6 (g) instead of C6H6(l), would the amount of heat released


be greater, equal to, or less than 6535 kilojoules?  Explain your answer.  ( 2 pts)

It would be greater, since changing the gas to a liquid would release energy.
II.   In the reaction    2 Al(s) + 6 HCl(aq) ( 2 AlCl3(aq)    + 3 H2(g)     


Aluminum metal is reacted with dilute hydrochloric acid.


A.  In excess aluminum,  how many mL of  0.50 molar HCl are needed to produce 40.00 mL


of H2 gas at 25.0 °C  and a pressure of  1.200 atm?         ( 3 ps)   7.85 mL

B.  How many grams of aluminum are consumed in the reaction in part A ?  ( 2 points)  0.035 g    

 III.  Given the following reactions and their ΔH° values in kJ.   ( 5 pts)



  2 C(s)  +  H2 (g)  (  C2H2(g)          


     (H = 226.8 kJ


   C(s)  +  O2(g)   (  CO2(g)      






(H = (393.5 kJ


   H2(g)    +   1/2  O2  (g)    (   H2O (ℓ)


(H = (285.8 kJ


A.   Find ΔH° for the reaction:    C2H2(g)  +  5/2  O2(g)  (  2 CO2(g)   + H2O(ℓ)      

-1299.6 kJ


B.  How much heat is released through the complete combustion of 10.0 grams of C2H2 (g)? 



(as in the reaction shown above)         500. kJ

IV.   Suppose that at a certain temperature, the RMS velocity of  SO2 gas is 600 m/s . What is the RMS velocity  of  Ne  gas at that temperature?    (2 pts)  1070 m/s
V.   In the reaction   2 SO2(g)   +  O2(g) (  2 SO3(g),   some  SO2 gas is added to a metal tank with a constant volume of  20.0 liters, until its pressure reaches 3.00 atmospheres at a temperature of  400. K.    Oxygen is then added until the total pressure reaches 3.50 atm.

1.83 mol  SO2  and .304 mol O2     The O2 is limiting.     No O2 remains.   The pressure of the SO3 in the tank is 1.00 atm.   The SO2 that remains is  2.00 atm.

A.  Find the number of moles of each gas originally added to the tank.  ( 4 pts)


B.   Determine the limiting factor in the reaction given above.   ( 1 pt)

C.   The reaction takes, place, using up one of the reactants.   Find the pressure of each of the two gases remaining in the tank, once the temperature is brought back to 400 K.   ( 3 pts)

VI.   In an experiment to determine the specific heat of copper,  25.00 grams of copper are heated to 100.0°C.   The copper is quickly poured into a styrofoam coffee cup that contains 50.00 grams of water at an initial temperature of 24.0°C.    The final temperature of the mixture is found to be 27.3° .     Assuming that there was no heat loss to the environment...      ( 6 pts)


A.  How much heat was gained by the water?  689.7  J

B.  How much heat was lost by the copper?  689.7  J


C.  What is the specific heat of copper found in this experiment?  0.379 J/g degree
VII.   In an experiment to determine the heat of neutralization,  50.00 mL of 1.00 molar HCl and 50.00 mL of 1.00 molar NaOH are allowed to come to room temperature,  24.0°C.  


The two solutions are mixed, and the temperature increases to 29.0°C.  


A.   Assuming that the density of the mixture is 1.00 g/mL, and the specific heat is 4.18 J/g°  



how much heat, in joules, was produced by the reaction?    ( 2 pts) 2090 J

B.   How many moles of water were produced by the reaction?     ( 1 pt)   .050 mol

C.   What is the heat of neutralization, from this experiment, in kilojoules/mol water ? (2pts)


-41.8 kJ/mol

