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

RH = 2.18 x 10–18 Joule         Energy of a Bohr orbit = –RH        h = 6.63x10–34 J•s








                                                              n2
 E = hν = hc 


c = 3.0000x108 m/ s  
        



 

                λ








                                         





 ADVANCE \u 19


where ν
=
frequency in sec-1 .

    






  The rms velocity,  μ =  [image: image1.wmf]3
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 ADVANCE \u 16       where M is the molar mass of the gas, in kg per mole.
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
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Chemistry 1, lect test 2, fall 2012

Name____________________________
Multiple Choice.  Write the correct choice on the line provided.  

Choices for questions 1-6 are positive, (+) negative, (-) or zero ( 0 )  (1 pt each)
______1.  The sign of  ΔHo  for an exothermic reaction.

______2. The sign of the work, w, when a gas,  expands against a pressure, causing its volume to





increase

______3. ΔHo  for the process indicated by the equation  2 HI(g)  ( H2(g)   + I2(s)

______4. ΔHf̊ of  Hg(s)

______5.  The heat of formation of Cl2 (g)

______6.  The sign of ΔV, the change in volume, when the pressure on a gas is doubled at





constant temperature.

_____7.   The expression     hc  =  is largest for   1) red light   2) infra red radiation

        





      


  
λ





3)  ultra violet radiation               4)  violet light.



(7 to 14 are 2 pts each)

Fill - in items.  Write the correct answer in the space provided.

______8.   A steel tank contains carbon dioxide at 27̊C and a pressure of 12.0 atm 

Determine the temperature necessary to raise the pressure of the gas to 15.0 atm.

______9.   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 temperature increases to 400 K.  What is the new pressure of the gas? 

______10.  How many unpaired electrons are there on an atom of  oxygen in the ground state?

______11.   How many orbitals are there on a p sublevel?

_______12.  Which is a statement of the Bohr theory of the atom that is no longer part of atomic theory?    A) the energy of the electron is quantized    B) electrons may absorb energy and jump to higher energy levels     C)  electrons move around the nucleus in circular orbits

D)  the bright line spectra are emitted when electrons move from energy levels that are farther from the nucleus to energy levels closer to the nucleus.

_______13.  How many electrons occupy the 3p sublevel on a Silicon atom in the ground state?

______14.  Placing three electrons in the same orbital would violate a rule most closely associated with



   A)  Pauli    B)  Bohr    C)  Hund    D)  Heisenberg

Two identical 10.00 liter tanks are filled with gases to a pressure of 2.00 atm. at a temperature of

300 K.  Tank A contains Carbon dioxide gas.    Tank B contains oxygen gas.

For the following questions, write A, if the property is greater in tank A, B if it is greater in tank B, or S, if it is the same in both containers.  Assume both gases behave ideally. (2 pts each)
________15.   The number of molecules of gas in the tank.

________16.   The total number of atoms in the tank.

________17.   The rms velocity of the molecules in the tank.

________18.  The average kinetic energy of the molecules.

________19.  The total mass of the molecules in the tank.

__________20.  What is the molecular mass of a gas if it has a density of 1.20 g/L at a pressure

of 2.00 atm at a temperature of 350 K ?           (20 to 31 are 2 pts each)
__________21.  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

________22.  How much heat is required to raise the temperature of 50.0 g of liquid water






from   25o to 45o  C. ?

_________23.  What is the energy of a photon of light with a wave length of 484 nanometers?

24-25.  Consider the combustion reaction of benzene,  (l) 

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

_______________24.  What is the enthalpy change for the reverse reaction ?

_______________25.  How many grams of  benzene, (C6H6(l) )  must be burned to produce  









2508 kJ of heat ?   (molar mass of benzene = 78 ) .

_______________26.  If  334 joules of heat are needed to raise the temperature of 50.0 grams of lead by 50.0̊  C, what is the specific heat of lead?  ( include correct units)

[image: image2.wmf]
For questions 27 to 31, 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)

_________27.  volume  vs. Kelvin temperature   (n and P constant)

_________28 .Pressure vs. volume, with temperature and number of molecules constant.

_________29.  Pressure vs. Kelvin temp., with volume and number of molecules constant

_________30.   Number of gas molecules vs. pressure, with the volume and temp. constant

_________31.   The product P xV versus volume with temperature and number of molecules



constant.

Problems.      Show work .    Use the blue booklets provided. 

I.  Based on the equation     2 C6H6(l)  +    15  O2(g)  (12 CO2(g)    +  6 H2O(l)    ΔHo = –6535 kJ

    and the heats of formation given on the accompanying sheet, 


A. what is the heat of formation,
 ΔHof  ,  of   C6H6(l) in kJ per mole ?


(3 pts)

B.   If the reaction produces H2O gas instead of H2O liquid, will the amount of heat released


be greater, equal to, or less than 6535 kilojoules?  Explain your answer.  (3 points)

II.   What mass of neon gas will occupy a volume of 300.0 mL at a temperature of 25o C and a       pressure of 1.50 atm ?  (3 pts)
III.   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 4.00 molar HCl are needed to produce 40.00 mL


of H2 gas at 25.0̊C and a pressure of 0.960 atm?   (5 points)


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

 IV.  Find ΔH for each of the following reactions:   ( 2 points each)


A.   2 C2H6(g)   +   7 O2(g) (    4 CO2(g)   +   6 H2O(l)
       B.  2 HBr(g)   +    Cl2(g) (   2 HCl (g)   +  Br2 (l)

V.  Given the following reactions and their ΔH° values in kJ.


NO(g)  +  O(g) ( NO2(g)         –304.1    


O2(g) (  2 O(g)






495.0


O3(g) (  3/2 O2(g)



–142.3


A.   Find ΔH° for the reaction  NO(g)  +  O3(g) (NO2(g)   + O2(g)       (3 pts)

B.  What is the ΔH° of formation of  O(g),  in kJ/mol ?          (2 pts)

C.   What is  the ΔH° of formation of  O3(g)  in  kJ/ mol ?   (2 pts)

D.  Find ΔH°  for the reaction   O2(g)  +   O(g) (  O3(g)    (2 pts)
VI.  Use Bohr theory to calculate the following for a hydrogen atom.  ( 2 pts each part = 10 pts)

    A.   the energy of the n=2    orbit.

    B.    the energy of the n=4   orbit.

     C.   the energy, frequency, and wave length of the light produced when an electron

            drops from the n=4 to the n=2 orbit.  

VII.   Suppose that at a certain temperature, the RMS velocity of  SO2 gas is 600 m/s . What is the RMS velocity  of  CH4  gas at that temperature?       ( 2 pts)

VIII.   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 2.00 atmospheres at a temperature of  400. K.    Oxygen is then added until the total pressure reaches 3.50 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)
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