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Ch. 7,8,9 PreTest

Multiple Choice
Identify the choice that best completes the statement or answers the question.
 1. Which electron configuration represents a violation of the Pauli exclusion principle?

a.     b.     c.     d.  
 2. Which electron configuration represents a violation of Hund's rule for an atom in its ground state?

a.     b.     c.     d.  
 3. [Ar]4s23d104p3 is the electron configuration of a(n) __________ atom.

a.  Sn   b.  V   c.  P   d.  As
 4. The wavelength of a photon that has an energy of 5.25  10-19 J is __________ m.

a.  4.21  10-24   b.  3.79  10-7   c.  2.38  1023   d.  3.79  107

 5. The uncertainty principle states that __________.
a.  it is impossible to know an electron’s exact position & momentum   b.  there can only be one uncertain digit in a reported 
number   c.  matter & energy are really the same thing   d.  it is impossible to know how many electrons there are in an atom

 6. The sp3d2 atomic hybrid orbital set accommodates __________ electron domains.
a.  6   b.  5   c.  2   d.  4

 7. Which of the following is an isoelectronic series?
a.  S, Cl, Ar, K   b.  Si2-, P2-, S2-, Cl2-   c.  B5-, Si4-, As3-, Te2-   d.  O2-, F-, Ne, Na+

 8. There are __________ unpaired electrons in a ground state phosphorus atom.
a.  0   b.  3   c.  4   d.  2

 9. The __________ subshell contains only one orbital.
a.  5d   b.  6f   c.  4s   d.  3d

 10. Using the VSEPR model, the molecular geometry of the central atom in SO2 is __________.
a.  bent   b.  linear   c.  tetrahedral   d.  trigonal planar

 11. In which orbital does an electron in a phosphorus atom experience the greatest shielding?
a.  3s   b.  2p   c.  3p   d.  3s

 12. The hybrid orbital set used by the central atom in NO3- is __________.
a.  sp3d   b.  sp   c.  sp2   d.  sp3d2

 13. Electromagnetic radiation travels through vacuum at a speed of __________ m/s.
a.  3.00  108   b.  10,000   c.  125   d.  It depends on wavelength.

 14. Which nonmetal exists as a diatomic solid?
a.  boron   b.  bromine   c.  antimony   d.  iodine

 15. Of the following, which covalent single bond is most polar?
a.  O-C   b.  O-H   c.  N-H   d.  O-N

 16. How many quantum numbers are necessary to designate a particular electron in an atom?
a.  2   b.  4   c.  3   d.  5
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 17. There are __________ orbitals in the third shell.
a.  25   b.  9   c.  1   d.  16

 18. Which equation correctly represents the first ionization of phosphorus?
a.  P (g)  P+ (g)  +  e-   b.  P+ (g)  +  e-  P (g)   c.  P (g)   P- (g)  +  e-   d.  P (g)  +  e-  P- (g)

 19. Of (, UV, Vis), ______ radiation has the longest wavelength & ______ radiation has the greatest energy.
a.  gamma, visible   b.  gamma, gamma   c.  visible, ultraviolet   d.  visible, gamma

 20. The molecular geometry of __________ is square planar.
a.  XeF4   b.  ICl3   c.  XeF2   d.  PH3

 21. Of the following, which gives the correct order for atomic radius for Mg, Na, P, Si and Ar?
a.  Si > P > Ar > Na > Mg   b.  Mg > Na > P > Si > Ar   c.  Na > Mg > Si > P > Ar   d.  Ar > P > Si > Mg > Na

 22. The molecular geometry of the BrO3- ion is __________. 
a.  tetrahedral   b.  trigonal pyramidal   c.  T-shaped   d.  bent

 23. The basis of the VSEPR model of molecular bonding is __________.
a.  hybrid orbitals will form as necessary to, as closely as possible, achieve spherical symmetry   b.  electron domains in the 
valence shell of an atom will arrange themselves so as to minimize repulsions   c.  regions of electron density on an atom will 
organize themselves so as to maximize s-character   d.  regions of electron density in the valence shell of an atom will arrange 
themselves so as to maximize overlap

 24. The only noble gas that does not have the ns2np6 valence electron configuration is __________.
a.  neon   b.  helium   c.  krypton   d.  All noble gases have the ns2np6 valence electron configuration.

 25. The wavelength of light that has a frequency of 1.20  1013 s-1 is __________ m.
a.  25.0   b.  12.0   c.  2.5   d.  2.50  10-5

 26. The ability of an atom in a molecule to attract electrons is best quantified by the __________.
a.  electron change-to-mass ratio   b.  electronegativity   c.  diamagnetism   d.  paramagnetism

 27. A mole of yellow photons of wavelength 527 nm has __________ kJ of energy.
a.  2.74  10-19   b.  227   c.  4.56  10-46   d.  165

 28. The frequency of a photon that has an energy of 3.7  10-18 J is __________ s-1.
a.  5.6  1015   b.  5.4  10-8   c.  1.8  10-16   d.  2.5  10-15

 29. There are __________  and __________  bonds in the H–CC–H molecule.
a.  2 and 3   b.  3 and 2   c.  3 and 4   d.  5 and 0

 30. The AsF6- ion’s electron-domain geometry is octahedral, so the hybridization of the As atom’s orbitals is ______.
a.  sp3d   b.  sp3d2   c.  sp2   d.  sp3

 31. For a given arrangement of ions, the lattice energy increases as ionic radius______ and as ionic charge _____.
a.  This cannot be predicted.   b.  increases, increases   c.  decreases, increases   d.  increases, decreases

 32. The largest principal quantum number in the ground state electron configuration of cobalt is __________.
a.  7   b.  2   c.  3   d.  4

 33. A spectrum containing only specific wavelengths is called a __________ spectrum.
a.  line   b.  Rydberg   c.  continuous   d.  visible

 34. The ion ICI4- has __________ valence electrons.
a.  28   b.  36   c.  8   d.  35
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 35. The electons of ____ bonds & ___ bonds remain localized between 2 & can become delocalized between more 
than 2 atoms, respectively.
a.  sigma, pi   b.  ionic, sigma   c.  pi, sigma   d.  pi, pi

 36. The n=2 to n=6 transition in the hydrogen atom corresponds to the ____ of a photon with a ___ nm wavelength.
a.  absorption, 410   b.  emission, 410   c.  absorption, 660   d.  emission, 94

 37. How many p-orbitals are occupied in a Ne atom?
a.  3   b.  2   c.  5   d.  1

 38. The element’s first ionization energies _______ as you go from left to right across a period, & _______ as you go from the 
bottom to the top of a group.
a.  increase, decrease   b.  decrease, increase   c.  increase, increase   d.  decrease, decrease

 39. Of the following elements, which have been shown to form compounds? Helium; Neon; Argon; Krypton; Xenon
a.  Xe and Ar   b.  Xe only   c.  Xe, Kr, and Ar   d.  Xe and Kr   e.  None of the above can form compounds.

 40. The largest principal quantum number in the ground state electron configuration of iodine is __________.
a.  5   b.  4   c.  6   d.  1

 41. The energy (J) required for an electronic transition in a Bohr hydrogen atom from n = 2 to n = 3 is __________ J.
a.  4.00  10-19   b.  -3.00  10-19   c.  3.00  10-19   d.  4.60  1014

 42. Of the choices below, which gives the order for first ionization energies?
a.  Cl > S > Al > Si > Ar   b.  S > Si > Cl > Al > Ar   c.  Ar > Cl > S > Si > Al   d.  Cl > S > Al > Ar > Si

 43. Of the following transitions, the _____ transition results in the emission of the highest-energy photon.
a.  n = 6  n = 3   b.  n = 3  n = 6   c.  n = 6  n = 1   d.  n = 1  n = 6

 44. Of the possible bonds between carbon atoms (single, double, and triple), a _____ bond is _____ than a ____ bond.
a.  double, longer, triple   b.  triple, longer, single   c.  single, stronger, double   d.  single, stronger, triple

 45. Which of the following correctly represents the second ionization of phosphorus?
a.  P- (g)  e-    P2- (g)   b.  P (g)  P+ (g)  +  e-   c.  P+ (g)  P2+ (g)  +  e-   d.  P+ (g)  +  e-  P (g)

 46. Hydrogen is unique among the elements because __________. 
1.  It is not really a member of any particular group. 2.  Its electron is not at all shielded from its nucleus. 
3.  It is the lightest element. 4.  It is the only element to exist at room temperature as a diatomic gas. 
5.  It exhibits some chemical properties similar to those of groups 1A and 7A.
a.  1, 2, 3, 5   b.  1, 2, 3, 4, 5   c.  1, 4, 5   d.  3, 4   e.  2, 3, 4, 5

 47. The energy of a photon of light is ______ proportional to its frequency and ______ proportional to its wavelength.
a.  directly, inversely   b.  directly, directly   c.  inversely, directly   d.  inversely, inversely

 48. Which group 6A element is a metal?
a.  sulfur   b.  selenium   c.  polonium   d.  tellurium

 49. The F-B-F bond angle in the BF2- ion is approximately __________. 
a.  90°   b.  120°   c.  180°   d.  60°

 50. Of the following species, __________ will have bond angles of 120°.
a.  All of these will have bond angles of 120°.   b.  ClF3   c.  PH3   d.  BCl3

 51. The Cl-Si-Cl bond angle in the SiCl2F2 molecule is approximately __________.
a.  60°   b.  180°   c.  109.5°   d.  120°
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 52. Ozone is a (an) __________ of oxygen.
a.  free radical   b.  isotope   c.  allotrope   d.  precursor

 53. Which one of the following species has the electron configuration [Ar]3d4?
a.  K+   b.  Mn2+   c.  Fe3+   d.  Cr2+

 54. The effective nuclear charge of an atom is primarily affected by __________.
a.  electron distribution   b.  inner electrons   c.  orbital radial probability   d.  outer electrons

 55. The hybridization of the carbon atom in carbon dioxide is __________.
a.  sp3d   b.  sp3   c.  sp2   d.  sp

 56. Which isoelectronic series is correctly arranged in order of increasing radius?
a.  Ca2+ < K+ < Cl- < Ar   b.  Cl-< Ar < K+ < Ca2+   c.  Ca2+ < Ar < K+ < Cl-   d.  Ca2+ < K+ < Ar < Cl-

 57. The ground state electron configuration for Zn is __________.
a.  [Ar]4s23d10   b.  [Kr]4s23d10   c.  [Kr]3s23d10   d.  [Ar]3s23d10

 58. __________ is isoelectronic with argon and __________ is isoelectronic with neon.
a.  Ne-, Kr+   b.  F+, F-   c.  Cl-, F-   d.  Cl-, Cl+

 59. The electron configuration of the phosphide ion (P3-) is __________.
a.  [Ne]3s23p1   b.  [Ne]3s23p3   c.  [Ne]3s23p6   d.  [Ne]3s2

 60. To convert from one resonance structure to another, __________.
a.  neither electrons nor atoms can be moved   b.  electrons must be added   c.  only electrons can be moved   
d.  electrons and atoms can both be moved

 61. What is the frequency of light (s-1) that has a wavelength of 3.12  10-3 cm?
a.  3.69   b.  4.10  10-17   c.  1.04  10-13   d.  9.62  1012

 62. Which of the subshells below do not exist due to the constraints upon the azimuthal quantum number?
a.  2d   b.  2p   c.  2s   d.  all of the above   e.  none of the above

 63. The molecular geometry of the PF4+ ion is __________.
a.  trigonal pyramidal   b.  tetrahedral   c.  trigonal planar   d.  octahedral

 64. What is the wavelength of light (nm) that has a frequency of 3.22  1014 s-1?
a.  1.07  106   b.  9.66  1022   c.  649   d.  932

 65. An electron in a(n) ____ subshell experiences the greatest effective nuclear charge in a many-electron atom.
a.  3p   b.  3s   c.  3d   d.  4s

 66. All of the __________ have a valence shell electron configuration ns1.
a.  noble gases   b.  chalcogens   c.  alkaline earth metals   d.  alkali metals

 67. Lattice energy is the __________.
a.  sum of ionization energies of the components in an ionic solid   b.  energy required to convert a mole of ionic solid into its 
constituent ions in the gas phase   c.  energy given off when gaseous ions combine to form one mole of an ionic solid   d.  sum 
of electron affinities of the components in an ionic solid

 68. There are __________  and __________  bonds in the H2C=C=CH2 molecule.
a.  6, 2   b.  6, 4   c.  2, 2   d.  4, 2

 69. The halogens, alkali metals, and alkaline earth metals have __________ valence electrons, respectively.
a.  7, 4, and 6   b.  2, 7, and 4   c.  7, 1, and 2   d.  8, 2, and 3


