Chapter 7. Homework problems.                                    Name: __________________	
1. [image: ]Carbon absorbs energy at a wavelength of 150. nm. The total amount of energy emitted by a carbon sample is 1.98 x 105 J. Calculate the number of carbon atoms present in the sample, assuming that each atom emits one photon.



2. [image: ]X-rays have wavelengths on the order of 1 x 10-10 m. Calculate the energy of 1.0 x 10-10 m X-rays in units of kJ per mole of X-rays. AM radio waves have wavelengths on the order of 1 x 104 m. Calculate the energy of 1.0 x 104 m waves in units of kJ per mole of radio waves. Consider that the bond energy of a carbon-carbon single bond found in organic compounds is 347 kJ/mol. Would X-rays and/or radio waves be able to disrupt organic compounds by breaking carbon-carbon single bonds?
. 





3. [image: ]Ionization energy is the energy required to remove an electron from an atom in the gas phase. The ionization energy of gold is 890.1 kJ/mol. Is light with a wavelength of 225 nm capable of ionizing a gold atom (removing an electron) in the gas phase? 





4. Calculate the wavelength of light emitted when each of the following transitions occur in the H atom. What type of electromagnetic radiation is emitted in each transition?
a. n = 3  n = 2		b. n = 4  n = 2			c. n = 2  n = 1
[image: ]


[image: ]




[image: ]


[image: ]




5. [image: ]An excited H atom with an electron in the n = 5 state emits light having a frequency of 6.90 x 1014 s-1. Determine the principle quantum level for the final state in this electronic transition.





6. [image: ]The Heisenberg uncertainty principle can be expressed in the form, E ∙ t ≥ h/4 where E represents energy and t time. Show that the units for this form are the same as the units for the form, x ∙(m) ≥ h/4.

7. [image: ]The elements Si, Ga, As, Ge, Al, Cd, S, and Se are all used in the manufacture of various semiconductor devices. Write the expected electron configuration for these atoms.



8. In the ground state of Hg,
a. How many electrons occupy atomic orbitals with n = 3?
[image: ]
[image: ]

b. How many electrons occupy d atomic orbitals?
[image: ]
c. How many electrons occupy pz atomic orbitals?
[image: ]


d. How many electrons hae spin “up” (ms) = +1/2)?
[image: ]

9. A certain oxygen atom has the electron configuration 1s22s22px22py2. How many unpaired electrons are present? Is this an excited state of oxygen? In going from this state to the ground state would energy be released or absorbed?
[image: ]



10. An ionic compound of potassium and oxygen has the empirical formula KO. Would you expect this compound to be potassium(II) oxide or potassium peroxide? Explain.
[image: ]
11. An atom moving at its root mean square velocity at 100.oC has a wavelength of 2.31 x 10-11 m. Which atom is it?
[image: ]















12. The ground state ionization energy for the one electron ion Xm+ is 4.72 x 104 kJ/mol. Identify X and m.
[image: ]








13. For H atoms, the wave function for the state n = 3, l = 0, ml = 0 is
[image: ]
Where  = r/a0 and a0 is the Bohr radius (5.29 x 10-11 m). Calculate the position of the nodes for this wave function.
[image: ]






14. An atom of a particular element is traveling at 1.00% of the speed of light. The de Broglie wavelength is found to be 3.31 x 10-3 pm. Which element is this?
[image: ]



15. Francium, Fr, is a radioactive element found in some uranium minerals and is formed as a result of the decay of actinium.
a. What are the electron configurations of Fr and its predicted most common ion?
[image: ]





b. It has been estimated that at any one time, there is only one ounce (1 ounce = 28.3495 g) of Fr on earth. Assuming this is true, what number of Fr atoms exist on earth?
[image: ]




c. The longest-lived isotope of Fr is 223Fr. What is the total mass in grams of the neutrons in one atom of this isotope?
[image: ]
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