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CHEMISTRY 101 SPRING 2010 
EXAM 3 FORM A SECTION 502 DR. KEENEY-KENNICUTT 
 
Directions: (1) Put your name and signature on PART 2 of the exam where indicated. 
 (2) Sign the Aggie Code on PART 2 of this exam. 
 (3) Each multiple choice question is actually 2 questions on your scanning sheet.  If you are sure of 

an answer, put the same answer down for both questions for 5 pts.  If you cannot decide 
between two answers, put your best answer down for the first (odd) question and the other answer 
down for the second (even) question.  If you get the first one correct you'll get 3 pts; if you get the 
second one correct you’ll get 2 pts.  If there is an ambiguous multiple choice question, use the last 
page to explain your answer. 

 (4) Do NOT write on the envelope.  There is a periodic table on the last page to write on. 
 (5) When finished, wait to be excused.  You can pick up the multiple choice part with the answers 

outside my office after 2:30pm.   
 (6) There are a total of 34 questions (18 actual questions).  The last question is extra credit. 
 

PART 1 
 
 

1&2. Which of the following is a non-polar covalent bond? 

 (a)  P-As (b)  H-Cl (c) O-S (d) Na-Ca (e) Te-I 
  
 
 
3&4. Which statement is WRONG? 
 
 (a) The Ca2+ ion is isoelectronic with Ar. 
 (b) Selenium, Se, forms a stable 2- ion. 
 (c) An atom of oxygen is smaller than a sulfur atom. 
 (d) The iron(II) cation is smaller than the iron atom. 
 (e) The first ionization energy for bromine is greater than the first ionization energy for chlorine. 
 

 
5&6. The generalized ground state electronic configuration for an element in the VA Group is: 

 (a)  ns2 (b)  ns2 np2 (c) ns2 np3 (d) ns2 np5 (e) ns2 np6 

 
 
7&8. Which element is paramagnetic with 2 unpaired electrons? 

 (a)  Mg (b)  F (c) B (d) O (e) Be 



© Keeney-Kennicutt, 2010 A2 

9&10. Which statement about the four quantum numbers which describe electrons in atoms in INCORRECT? 

` (a) ms = spin quantum number, ms = ±½. 

 (b) l = angular momentum (subsidiary or azimuthal) quantum number, . l = 1,2,3,4,….(n+1) 

 (c) The magnetic quantum number is related to how many orbitals in a given energy subshell there are. 

 (d) ml = magnetic quantum number, ml = (−l) ….0….(+l) 

 (e) n = principle quantum number, n = 1,2,3,……∞. 
 
 
 
11&12. Which of the following is the CORRECT Lewis structure showing all the valence electrons? 
                  ..   .. 
 (a) :N=N: (b) H=H (c) [:C≡N:]– (d) :O≡O: (e) F–F 
 
 
 
 
 
 
 
 
 
13&14. Which of the following reactions has the same ∆Hrxn as ∆Hf for CH3OH(g)? 
  
 (a) C(s,graphite)  +  2H2(g)  + ½ O2(g)    CH3OH(g) 

 (b) 2C(s,graphite)  +  4H2(g)  + O2(g)    2 CH3OH(g) 

 (c) CH3OH(g)    C(s,graphite)  +  2H2(g)  + ½ O2(g) 

 (d) 2CH3OH(g)    2C(s,graphite)  +  4H2(g)  + O2(g) 

 (e) C(s,diamond)  +  2H2(g)  + ½ O2(g)    CH3OH(g) 

 
 
 
15&16. Which response includes only the molecules below that exhibit resonance? 
 
   (1)  CS2       (2)  PCl5       (3)  SO2       (4)  NO3

– 
  
 (a) 1,3 (b) 2,4 (c) 1,4  (d) 3,4 (e) another combination 
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17&18. Which ground state electronic configuration is NOT correct? 

 (a) Mg 1s2 2s2 2p6 3s2 

 (b) As [Ar] 3d10 4s2 4p3 

 (c) Cu [Ar] 3d10 4s1 

 (d) Po [Xe] 6s2 5d10 6p4 

 (e) Ni [Ar] 3d8 4s2 

 

 

19&20. The following set of 4 quantum numbers:  n = 4, l = 2, ml = –1, ms = –1/2 could be an appropriate set for 
the last electron to go into an atom of: (Assume that the element is not an exception to the normal filling 
rule.) 

 
 (a) Zr (b) V (c) Ca (d) Se (e) Kr 
 

 

21&22. If a system loses 20 J of heat and does 30 J of work on the surroundings, the change in internal energy 

is 

 (a) −50 J (b) +50 J (c) −10 J (d) +10 J (e) 0 J 
 

 

 

23&24. Consider the following equations: 

   Pb(s)  +  O2(g)  →  PbO2(s)  ΔHo = −276.6 kJ 
   Pb(s)  +  Cl2(g)  →  PbCl2(s)  ΔHo = −359.2 kJ 
   H2O(g)  +  Cl2(g)  →  2HCl(g)  +  ½ O2(g)  ΔHo = +57.3 kJ 

 Calculate ΔHo for the reaction:  PbO2(s)  +  4HCl(g)  →  PbCl2(s)  +  2H2O(g)  +  Cl2(g) 
 
 (a) −578.5 kJ (b) −25.2 kJ (c) −197.2 kJ (d) +750.5 kJ (e) −139.9 kJ 
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25&26.  A 0.1375 g sample of solid magnesium is burned in excess oxygen gas in a constant-volume bomb 
calorimeter containing 500. g of water.  The calorimeter constant is 931 J/oC.  The temperature 
increases by 1.126oC.  The specific heat of water = 4.184 J/goC.  What is the ∆E for the oxidation of Mg 
in kJ/mol Mg? 

Mg(s)  +  ½ O2(g)    MgO(s) 
 

 (a) −431 kJ/mol Mg   (b) −355 kJ/mol Mg   (c) −547 kJ/mol Mg 

 (d) −257 kJ/mol Mg   (e) −602 kJ/mol Mg 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
27&28. Which species has a ΔHo

f , standard enthalpy of formation, that is equal to 0 kJ/mol? 
  
 (a) H2O(l) (b) H(g) (c) Fe(g) (d) Hg(l) (e) Br2(g) 
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29&30.  The microorganisms causing "gas gangrene" produce the gas by fermenting "muscle sugar": 

C6H12O6(s)   →   2C2H5OH(l)  +  2CO2(g)   in the presence of bacteria 

  What would be the standard enthalpy change for the fermentation of 80.5 g of the sugar? 
   

Compound ΔHo
f (kJ/mol) 

C6H12O6(s) −1255 

C2H5OH(l) −278 
CO2(g) −393 

 
 (a) −17 kJ (b) −39 kJ (c) +26 kJ (d) −13 kJ (e) +5.9 kJ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
31&32. The emission spectrum of gold shows a line of wavelength 2.676 x 10−7 m.  How much energy is emitted 

as the excited electron falls to a lower energy level? 
 
 (a) 7.43 x 10−19 J/atom   (b) 1.07 x 10−20 J/atom 

 (c) 6.05 x 10−19 J/atom   (d) 3.60 x 10−20 J/atom 

 (e) 5.16 x 10−20 J/atom 
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PART 2 
 

Please read and sign:  “On my honor, as an Aggie, I have neither given  
nor received unauthorized aid on this exam.”       _______________________________________________ 

 
(16 pts) 33. For each of species, draw the Lewis dot structure (3 pts and don't forget all the electrons).  For the 

central atom, give the electronic geometry (2 pts), the molecular (or ionic) geometry (2 pts), and say 
if the species has a dipole moment (is polar) or not (1pt). 

  (a) BF3 (b) SF3
− 

 
 
 
 
 
 
 

 BF3 SF3
− 

Electronic Geometry   

Molecular/Ionic Geometry   

Has dipole moment (yes/no) 
  (is polar) 

  

(4 pts) Draw a 3-dimensional representation of these 2 species using wedges and dotted lines.  Show ALL lone 
pairs of electrons.  Show and state the bond angles. 

 

 
 
 
 
 
 

OVER  ⇒ 
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EXTRA CREDIT: 
(2 pts)  34.  Sketch the pictures of the following orbitals : 
 
 (a)  px   (b)  dxz   
 
 
 
 
 
 
 
 
 
 
 



© Keeney-Kennicutt, 2010 A9 

SCRAP PAPER OR COMMENTS ON EXAM 
 
 

CHEMISTRY 101 
EXAM 3   Form A 

Spring 2010 
S 502 

NAME  
 

  

 
  
 


