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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            
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Standard Pressure = 1 atm = 760 torr
 
              λ








                              or 101.3 kPa.  Standard T = 273 K.
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n is the principal quantum number of the Bohr orbit, or energy level.

When an electron in hydrogen jumps from one energy level to another, the resulting energy is

E = –2.18x10–18( 1/nf2—1/ni2 ) where nf is the principal quantum number of the destination energy level, and ni is the principal quantum number of the initial energy level.

 The rms velocity,  μ =  ADVANCE \d 15
[image: image3.wmf]3

RT

M

ADVANCE \u 15       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

	CO(g)
	–110.5

	C2H6(g)
	– 84.68

	HBr(g)
	–36.43

	HCl(g)
	–92.30

	H2O (l)
	–285.8

	H2O(g)
	(241.8

	HI(g)
	+25.9

	Al2O3(s)
	(1670



Specific heat of water = 4.18 joule/go   

Brooklyn College

Chemistry Department

Second Lecture test in Chemistry 1
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Answers to all multiple choice and short answer questions must be written on these pages.

_______1.   On the periodic table, the elements with the largest atomic radii are located at the  A) lower left    B) upper left     C) lower right    D) upper right

________2.  A system absorbs  32.00 joules of heat, and then performs 30.00 joules of work on its surroundings.  The value of  ΔE  for the system is   A) 2.00 joules


B) (2.00 joules     C)  62.00 joules     D)   (960 joules

________3.   ΔH° for the reaction   2 HBr(g)   (   H2(g)    +   Br2 (ℓ)   is


A) -36.43 kJ    B) (72.86 kJ     C)  + 36.43 kJ     D) + 72.86 kJ

________4.   2.00 moles of  Neon gas,  4.00 moles of Ar gas, and  6.00 moles of He gas are mixed together in a  10.0 liter vessel at a constant temperature.  If the partial pressure of the Ne is  4.00 atm,  the total pressure of the gases in the vessel is   A) 12.00 atm    B)   24.0 atm    C)  36.0 atm    D)  48.0 atm

_______5.   What is the pressure exerted by 64.0 grams of O2 gas  in a 10.00 liter container at a temperature of 27.0°  C ?      A) 0.443 atm    B) 9.85 atm


C) 4.93 atm      D)  985 atm

_______6.    A flexible container contains  Ar gas at a pressure of 120 kPa, in a volume of 50.0 mL  at  27°  C.    At constant temperature the gas is allowed to expand to a volume of 60.0 mL.  What is the new pressure?   A) 100 kPa     B) 144 kPa


C) 64.8 kPa      D)  138.6 kPa

Consider two identical 10.00 liter metal tanks, both at 25.0 ° C.   One of these contains 40.0 grams of  He gas, and the other 40.0 grams of oxygen.

______7.  The gas pressure is   A) greater in the helium tank    B) greater in the oxygen tank      C) the same in both tanks

______8.  The average kinetic energy of the molecules is is   A) greater in the helium tank    B) greater in the oxygen tank      C) the same in both tanks

______9.  The gas density is A) greater in the helium tank    B) greater in the oxygen tank      C) the same in both tanks

_______10.   Under the same conditions, how does the rate of effusion of  SO2 gas compare with that of  He  gas?    A) the He effuses 16 times faster


B) the SO2 effuses 16 times faster    C)  The He effuses 4 times faster


D) The SO2 effuses 4 times faster

A(s)   +  2 B (g)   (   3 C (s)   ΔH°  =  + 39 kJ

A(s)   +  2 B (g)  (  3  D  (ℓ)   ΔH° =  ( 39 kJ.

_____11. Based on the information above, what is the value of ΔH° for the following reaction:   C(s)   (  D(ℓ)        A) (78 kJ    B) (234 kJ    C)  (26 kJ


D) (39 kJ     E)  0 kJ

_____12.  A 44.0 gram sample of a pure gaseous compound occupies 44.8 liters at 273 K and 380 mm of Hg.  The molar mass of this compound in grams per mole is


A) 11    B) 22    C)  44    D)   88      E)  176

_____13.  The density of CO2 gas ( MM = 44g) at 0°C and 0.5 atm is closest to 


A) 0.5 g/L    B) 1 g/L    C)  2 g/L     D)   4  g/L     E)  5 g/L

_____14.  If the pressure applied to 1.0 liter of a gas is doubled, while the Kelvin temperature is tripled, the new volume of the gas will be


A) 1.0 liter    B)  0.50 liter   C) 0.67 liter   D) 1.5 liters   E) 3.0 liters

_____15. Based on the accompanying tables, how much heat is released or absorbed in the  complete combustion of 27.0 grams of Aluminum, to form  Al2O3(s)  ?


A)  835 kJ released    B) 1670 kJ are released    C) 3340 kJ are released


D) 835 kJ are absorbed     E) 1670 kJ are absorbed

______16.  How many unpaired electrons are there on a ferric ion,  Fe3+ ?


A) 1   B)  2     C)  3    D)  4     E) 5

______17.  In the ground state, how many electrons does a vanadium (V) atom have in its 3 d   sublevel?    A)  1    B)    3     C)    5      D)   10    E) none

______18.   How many electrons are there in the fourth principal energy level of a ground state  atom of Ba ?    A)  2     B)  8     C)   10     D)  18    E) 32

______19.  In a hydrogen atom, the highest energy photons would be emitted when an electron drops from the   A) 6 th  shell to the third shell    B) second shell to the first shell     C)  fourth shell to the second shell   D)   third shell to the second shell.

______20.  Elements that have no unpaired electrons are found in group


A)  4     B)    12      C)   14    D)   16

______21.   The energy of the photon emitted during an electron transition varies


A) directly with the wave length      B) inversely with the wave length


C) inversely with the frequency
D)  directly with the principal quantum number of the energy level to which the electron drops.   E) directly with the principal energy level from which the electron drops.

______22.  How many orbitals are there in the  4 d  sublevel?   A) 2   B) 3   C) 5   D)  7   E) 10

______23.  The quantum numbers of a valence electron of an element in group 2 could be   A)   4,1,0, +1/2    B) 3,0,0, (1/2      C)  5,2,-2, +1/2  


D)  2,0,1,+1/2

______24.  Which of the following statements was part of Bohr theory, but is no longer considered accurate?  A) Electrons emit energy when they drop from higher to lower energy levels   B) the energy of the electron is quantized


C) electrons move around the nucleus in fixed orbits


D)  atoms are mostly empty space
    E)  we can not exactly determine the position or the momentum of an electron
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_______25.  Which orbital is represented  by the diagram to

                the right?   A) px     B) dxz      C)  dz2    D) dxy

_____________26.  The specific heat of lead is 0.31 J/g° .




How many grams of lead can be heated from




20.0°C   to 120.0°C  using  4500. joules?

_____________27.   An exothermic reaction releases  4180 joules in a calorimeter containing 20.0 grams of water, initially at  23.0°C.  If all of the heat from the reaction was transferred to the water, what is the final temperature of the water?

_____________28.  A gas at an initial temperature of  27°C  is heated at constant pressure until its volume exactly doubles.  What is the new temperature, in Celsius degrees?

_______________________29.  Provide the electron configuration of a tin atom (Sn)





( 1s2 2s2  etc)

________________________30.  Provide the electron configuration of a chloride ion.

__________________________31.  Provide the electron configuration of a Cr3+ ion.

Problems:   Answers in the blue answer booklets!!

I.  Oxygen gas is often prepared through the decomposition of potassium chlorate:  (8 pts)


2 KClO3(s)          (    2 KCl(s)    +    3  O2(g) .


A chemist wishes to collect  250.0 mL of oxygen gas over water at a temperature of 25.0°C  and an external pressure of 770. torr.   The vapor pressure of water at that temperature is 24 torr.  


A.  In this experiment, what is the partial pressure of the oxygen collected? (also called the pressure of the dry oxygen)   


B.  What is the minimum mass of KClO3  needed to produce the desired amount of oxygen?  (SHOW WORK!!) 

II.     Find the energy, frequency, and wave length of the photon produced when an electron on a hydrogen atom drops from the sixth Bohr orbit to the second. (or from the sixth shell to the second)  Show work!  ( 8 pts)

III.   For the following reaction:    3 H2(g)    +   O3(g)    (     3 H2O(ℓ)   ΔH° = (999.7 kJ


A.  Find the heat of formation,  ΔHf  of  Ozone gas,  O3  .     (3 )


B.   How much heat would be produced by the reaction        (3)

3 H2 (g)    +   O3 (g)    (     3 H2O(g)     ?

IV.   Base your answers on the following three equations:


N2(g)   +  O2 (g)   ➞     2 NO(g)               ΔH= +180.7  kJ


2 NO(g)   +  O2 (g)   ➞    2 NO2 (g)         ΔH=  (113.1 kJ


   2 N2O(g)   ➞    2 N2 (g)    +  O2 (g)      ΔH=   (163.2  kJ


A.    Use Hess's Law to calculate ΔH for the reaction              (4)


N2O(g)  +  NO2(g)   ➞   3 NO (g)   


B.  Find the heats of formation,    for EACH of the three gases, NO, NO2, and N2O              (6)
V.  A.   Find the density of  Ar gas at  standard temperature and pressure.   (3)

      B.
At what temperature would the density of the Ar gas decrease to to


0.500 gram/liter, if the pressure was maintained at 1.00 atm. ?      (3)

Extra Credit:  The heat needed to convert  the liquid state of a pure substance into the gas state is called the heat of vaporization.   At the normal boiling point of water, the heat of vaporization is 2260 joules per gram.  


What is the heat of vaporization of water, in joules per gram, at 25℃ ? 
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