Chemistry 141




Name 






Dr. Cary Willard

Exam 2a 





October 18, 2004



Multiple Choice



(40 points)




Page 6





(16 points)




Page 7





(18 points)




Page 8 





(15 points)




Page 9





(20 points)



Page 10




(22 points)




Total





(131 points)




Percent Score





c=ν(, E=hν, 1/(=-R(1/ni2-1/nf2), λdeBroglie=h/mv,(x (h/4Π,  h = 6.626 x 10-34 J sec, c = 3.00 x 108 m/sec, NA = 6.02 x 1023 /mol, kw = 1.0 x 10-14 M2
Part 1 – Multiple Choice – Choose the one best answer that completes each question
______1. What is the frequency of a helium-neon laser light with a wavelength of 632.8 nm? 
a. 1.58 x 10-15 s-1 
b. 4.74 x 1014 s-1 

c. 4.74 x 105 s-1 
d. 2.11 x 10-15 s-1 

______2. Which of the following is true? 

a. The square of the wave function gives the probability of finding the electron. 

b. Electrons travel around the nucleus in circular orbits. 

c. There is a 5% chance of finding an electron in an atom outside its orbital. 

d. The Bohr atom is the model currently accepted for electrons in atoms. 

______3. According to the Heisenberg uncertainty principle, 

a. the position of a particle cannot be measured precisely. 

b. the momentum of a particle cannot be measured precisely. 

c. the position and momentum of a particle can be measured precisely, but not at the same time. 

d. neither the position nor the momentum of a particle can be measured precisely. 

e. What are the possible values of n and ml for an electron in a 5d orbital? 

f.  = 5 and ml = -2, -1, 0, +1, or +2 

g.  = 1, 2, 3, 4, or 5 and ml = -2, -1, 0, +1, or +2 

h.  = 1, 2, 3, 4, or 5 and ml = 2 

i.  = 5 and ml = 2 

______4.  How many electrons can a single orbital hold? 

a. 8 
b. 2n 
c. 2l + 1 
d. 2 

______5. Which has the highest Zeff for its valence electrons? 

a. Na 
b. Si 
c. Cl 
d. K 

______6.  What is the general valence-electron ground-state electron configuration for neutral alkaline earth metals? 

a.  
b. 1s22s1 
c. 1s22s2 
d.  

______7. Which atom in each group (I and II) has the smallest atomic radius?

(I) Sr, Zr, I

(II) N, P, As 
a. I; N
b. I; As 
c. Sr; As 
d. Sr; N 

______8. 


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 

a.  

b.  

c.  

d.  
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______9. Which grouping of elements, indicated by letter on the periodic table above, represents the d-block elements? 

a. A 
b. B
c. C 
d. D 

______10.  
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______11. Indicate which is larger in each of the following two sets.

(I) Cr3+ or Cr 
(II) Se2- or Se 

a. Cr3+ is larger than Cr and Se2- is larger than Se. 

b. Cr3+ is larger than Cr and Se is larger than Se2-. 

c. Cr is larger than Cr3+ and Se is larger than Se2-. 

d. Cr is larger than Cr3+ and Se2- is larger than Se. 

______12. List the elements Na, Ca, Rb, Cl, He in order of increasing first ionization energy. 

a. He > Cl > Ca > Na > Rb 
b. Rb > Ca > Cl > Na > He 

c. He > Na > Cl > Ca > Rb 
d. He > Na > Ca > Cl > Rb 

______13. Which of the following ionic compounds would be expected to have the highest lattice energy? 

a. KCl 
b. LiCl 
c. NaCl 
d. RbCl 

______14. Which chemical process is associated with the lattice energy for sodium chloride? 

a. Na(s) + 1/2 Cl2(g)  NaCl(s) 

b. NaCl(s) + H2O(l)  Na+(aq) + Cl-(aq) 

c. NaCl(s)  Na+(g) + Cl-(g) 

d. NaCl(g)  Na+(g) + Cl-(g) 

______15. The first ionization energy of gallium is greater than that of aluminum and the first ionization energy of thallium is greater than that of indium. A possible explanation for this is: 

a. Both Ga and Tl prefer to lose three electrons rather than one. 

b. Both Ga and Tl follow transition elements which are excellent shielders of nuclear charge. 

c. This is the normal trend in ionization energy. 

d. Ga follows a series of transition elements and Tl follows both a series of transition elements and inner transition elements which are poor shielders of nuclear charge. 

______16. Which bond should have the longest length? 

a. 
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N


b. 
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c. 
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d. All three bond lengths should be about the same. 

______17. The Cl-Cl bond energy is 243 kJ/mol. Therefore the formation of a single bond between chlorine atoms 

a. should require the absorption of 243 kJ per mole of Cl2 formed. 

b. should require the absorption of 486 kJ per mole of Cl2 formed. 

c. should result in the release of 486 kJ per mole of Cl2 formed. 

d. should result in the release of 243 kJ per mole of Cl2 formed. 

______18. The greater the electronegativity difference between two bonded atoms, the 

a. greater the ionic character of the bond. 

b. more unstable the bond. 

c. greater the covalent character of the bond. 

d. greater the bond order. 

______19. The following MO diagram is appropriate for Li2 and Be2. Based on this diagram,
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a. Li2 is stable and diamagnetic, but Be2 is unstable. 

b. Be2 is stable and diamagnetic, but Li2 is unstable. 

c. both are stable and diamagnetic. 

d. Be2 is stable and paramagnetic, but Li2 is unstable. 

1. (16 points) A primary acid standard is prepared by dissolving 1.5233 grams of oxalic acid dihydrate to a total volume of 250.0 mL.  25.00 mL of this solution reacts completely with 38.66 mL of a sodium hydroxide solution and 0.6344 grams of an unknown triprotic acid are neutralized by 28.63 mL of the NaOH solution. 

a. Write a reaction for the equation between oxalic acid (H2C2O4) and sodium hydroxide

b. Determine the concentration of the oxalic acid standard.
c. Determine the concentration of the sodium hydroxide solution.
d. Write an equation for the reaction between the unknown triprotic acid (H3X) and sodium hydroxide.

e. Determine the molar mass of the unknown acid

2. (9 points) The ionization energy of phosphorous is 1012 kJ/mol.
a. What is the energy required to eject one electron from an atom of phosphorous?

b. What is the frequency of light required to just eject an electron from an atom of phosphorous?

c. What is the wavelength of this light?

3. (9 points) Write the complete or shorthand electronic configurations (as requested) for the following atoms and ions.

a. Si (complete)

b. Re (shorthand)

c. V+3 (shorthand)

4. (5 points) Would you predict that Ag would have an anomalous configuration?  Why or why not?

5. (10 points) Draw Lewis electron dot structures for the following molecules.  Show resonance structures where appropriate.  If formal charges exist on atoms show them.
a. CO3-2
b. IF4+1
6.  (20 points) Answer the following questions for the structure shown below:

a. What are the molecular and orbital geometries around Xe?
Orbital 



  Molecular





What is the hybridization of Xe?



b. What is the hybridization of carbon?




What is the orbital geometry around carbon?





c. What are the molecular and orbital geometries around N?
Orbital 



  Molecular





What is the hybridization of N?



d. What is the charge on C?




e. What is the charge on I?
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7. (10 points) There are three substances with the formula C2H2Cl2.  Draw electron dot structures for all and explain how and why they differ.  

8. (12 points) Given the molecule below, explain the bonding in terms of valence bond theory.  Tell the atomic orbitals on the central nitrogen, describe any electron promotion necessary, indicate the orbitals involved in sigma bonding, pi bonding, and those containing lone pairs.  Sketch the molecule showing the position of all of the orbital overlap
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