Chemistry 201/211


Fall 2004

Oregon State University

Worksheet 5



November 4

1.)  The valve between a 5.0 L tank that contains 6.0 atm of He and a 10.0 L tank in that contains 9.0 atm of Ne is opened.  Assuming the connecting tube is zero volume and constant temperature throughout, the equilibrium final pressure is 
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a.)  3.0 atm
b.) 7.0 atm
c.) 7.5 atm
d.) 8.0 atm
e.) 15 atm

As far as the He is concerned PHeVHe=PfVf       Vtot = 10 L + 5 L = 15L

Pf =(5.0 L)(6.0 atm)/15 L = 2 atm He 

As far as the Ne is concerned PNeVNe=PfVf        Vtot = 10 L + 5 L = 15L

Pf =(10.0 L)(9.0 atm)/15 L = 6 atm Ne

Ptot = Pf(Ne) + Pf (He) = d.)  8 atm

2.)  If 1.00 g Al is dropped into excess hydrochloric acid, how much hydrogen gas is generated at 1.00 atm and 25 oC.  Assume that the gas is dry.

2Al + 6HCl(2AlCl3 + 3H2
a.)  1.36 L
b.)  0.91 L
c.)  36.7 L
d.)  2.72 L
e.)  0.114L
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3.)  Which of the following has the most molecules?

a.)  1.00 L of CH4 at 0 oC and 1.00 atm

b.)  1.00 L of N2 at 0 oC and 1.00 atm

c.)  1.00 L of O2 at 20 oC and 1.00 atm

d.)  1.00 L of CO2 at 50 oC and 1.25 atm

e.)  1.00 L of CO at 0 oC and 1.25 atm

The number of molecules is proportional to the number of moles.  
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The one with the highest pressure and lowest temperature will have the                                    most molecules

4.)  Non-ideal behavior for a gas is most likely to be observed under conditions of 

a.)  standard temperature and pressure

b.)  low temperature and high pressure

c.)  low temperature and low pressure

d.)  high temperature and high pressure

e.)  high temperature and low pressure

At high pressure the microscopic size of the gas becomes a factor.  At low temperatures, the molecules on average are moving more slowly and can interact with one another.

5.)  The magnifying power of an optical microscope is limited by the wavelength of visible light.  To a rough approximation, if the details of an object in a microscope are smaller than the wavelength of visible light, those details will not be seen.  Blue light has the smallest wavelength in the visible spectrum.  If blue light with a frequency of 7.061014 Hz is used to examine an object, what is the size of the smallest detail that can be seen?  In the 1930’s, scientists built an electron microscope that uses electrons instead of light to probe matter.  If the speed of the electrons (m = 9.1110-31 kg) used is 1.45107 m/s, what wavelength do the electrons have?  How many times smaller can the electron microscope see?
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6.)  Kalahari bushmen are said to have such phenomenal eyesight that they can see a star with as little as 1.6310-18 J of energy from that star reaching their eye.  Assuming light whose wavelength is 550 nm, how many photons are needed to reach this energy?
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7.)  The energy from radiation can be used to rupture chemical bonds.  A minimum energy of 495 kJ/mol is required to break the oxygen-oxygen bond in O2.  How much energy (in J/bond) does it take to break one O2 bond?  What is the longest wavelength of radiation that possesses the necessary energy to break the bond?  What type of electromagnetic radiation is this?
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8.)  Shown below are the shapes of two atomic orbitals for hydrogen.  Select the correct sets of quantum numbers associated with the indicated orbitals.
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a.)  shape I:  n  2, l = 3; shape II: n  1, l = 0

b.)  shape I:  n  1, l = 1; shape II: n  0, l = 0

c.)  shape I:  n  1, l = 2; shape II: n  1, l = 1

d.)  shape I:  n  2, l = 1; shape II: n  0, l = 0

e.)  shape I:  n  2, l = 1; shape II: n  1, l = 0

I is a p orbital that must have n  2 and l must equal 1 (p orbital).  

II is an s orbital that must have n  1 but l must equal zero (s orbital).

9.)  The photoelectric effect involves shining light on a metal surface in an attempt to eject an electron.  Which of the following statements about the photoelectric effect is true?

a.)  Classical mechanics predicts that light impinging on a metal surface could never eject an electron, no matter what the intensity or frequency of the light.

b.)  Quantum mechanics predicts that light with a frequency less than a critical value cannot eject an electron from the surface, no matter what the intensity of the light.

c.)  Classical mechanics predicts that light with a frequency less than a critical value  cannot eject an electron from the surface, no matter what the intensity of the light.

d.)  Quantum mechanics predicts that light impinging on a metal surface could never eject an electron, no matter what the intensity or frequency of the light.

10.)  What happens when a hydrogen atom makes a transition from a 5s state to a 3p state?

a.)  The atom absorbs a photon of frequency of 2.341014 Hz

b.)  The atom absorbs a photon of frequency of 4.3871014 Hz

c.)  The atom emits a photon of frequency of 2.341014 Hz

d.)  The atom emits a photon of frequency of 4.38714 Hz

Since the electron is loosing energy in going from a 5s to a 3p state, the photon is emitted.  The frequency is
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11.)  Which of the following types of radiation has the lowest energy?

a.)  radio waves

b.)  microwaves

c.)  gamma rays

d.)  ultra violet rays

e.)  infrared waves

Since E=h, the radiation with the lowest frequency, or the highest wavelength () must be the one with the lowest energy. 

12)  Select the false statement concerning the properties of the quantum numbers.

a.)  n is a measure of size, l of shape, ms of spin

b.)  n must always be greater than l and n must be greater than 0

c.)  When ms=1/2 there are restriction on the allowed values of ml.  Likewise, when 

ms =  -1/2, there are a set of different restriction on ml (ms is always ± ½ regardless of the the other quantum numbers).

d.)  ml can never exceed l and ms can only have two values

13.)  Which of the following sets of quantum numbers for an orbital of the hydrogen atom is not allowed?  For the allowed set, write the name (i.e. 2p) of the orbital using the first two quantum number (n, l) 

a.)  n = 3, l = 2, ml = -1, ms = -1/2 
3d



b.)  n = 3, l = 0, ml = 0, ms = 1/2
3s
c.)  n = 5, l = 3, ml = 2, ms = -1/2
5f
d.)  n = 7, l = 3, ml = 4, ms = 1/2
ml’s range is +l to -l
14.)  Which of the following best describes the ground state electronic configuration of the P atom?

a.)  [Ne]3s23px23py1

px spins paired, py spin of +1/2 or –1/2

b.)  [Ne]3s13px23py2

s spin of +1/2, 
px spins paired, py spins paired

c.)  [Ne]3s23px13py13pz1
two p spins of  +1/2, one p spin of –1/2

d.)  [Ne]3s23px13py13pz1
three p spins of +1/2  Aufbau 
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