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Organic Chemistry I 
Problem Set 4 

 Practice Exam Answer Key 
 

I. Multiple Choice 
 
For Questions 1-9 Consider the Molecule 
 
 
___ 1. The carbon atom on the methyl group is _____ hybridized. 
 
 a. sp c. sp3 
 b. sp2 d. unhybridized 
 
___ 2. The nitrogen atom is _____ hybridized. 
 
 a. sp c. sp3 
 b. sp2 d. unhybridized 
 
___ 3. The C–C–C bond angle is about 
 
 a. 90° c. 120° 
 b. 109.5° d. 180° 
 
___ 4. The C–C–N bond angle is about 
 
 a. 90° c. 120° 
 b. 109.5° d. 180° 
 
___ 5. How many pi bonds are in the molecule? 
 
 a. 1 d. 4 
 b. 2 e. 6 
 c. 3 f. none of these 
 
___ 6. How many sigma bonds are in the molecule? 
 
 a. 1 d. 4 
 b. 2 e. 6 
 c. 3 f. none of these 
 
___ 7. Do the three C’s, the O’s, and the N atoms all lie in one plane? 
 
 a. yes, all the time c. sometimes, depending 
 b. no, never  upon rotations 
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___ 8. The molecule is a. polar or b. nonpolar. 
 
___ 9. The oxygen atom is hybridized 
 
 a. sp c. sp3 
 b. sp2 d. unhybridized 
 
___ 10. The geometry about the C atom in CCl4 is described as being 
 
 a. tetrahedral c. linear 
 b. trigonal planar d. trigonal pyramidal 
 
___ 11. Which of these has the lowest boiling point? 
 
 a. KCl c. CCl4 
 b. MgCl2 d. CaCl2 
 
 
For questions 12-14 consider the structure 
 
 
 
___ 12. What is the charge on the whole particle? 
 
 a. 0 d. –1 
 b. +1 e. +2 
 c. –2 
 
___ 13. What is the formal charge on the chlorine atom? 
 
 a. 0 d. –1 
 b. +1 e. +2 
 c. –2 
 
___ 14. Calculate the formal charge on the :CH2– carbon atom. 
 
 a. 0 d. –1 
 b. +1 e. +2 
 c. –2 
 
___ 15. Which of these is the strongest acid? 
 
 a. H2O c. CH3OH 
 b. NH3 d. H2S 
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___ 16. Which of the following is the 2nd strongest acid? 
 
 a. H2O c. CH3OH 
 b. NH3 d. H2S 
 
___ 17. Which of the following is the weakest acid? 
 
 a. H2O c. CH3OH 
 b. NH3 d. H2S 
 
___ 18. Which of these particles is the strongest base? 
 
 a. OH– c. CH3O– 
 b. SH– d. Cl– 
 
___ 19. Which is the 2nd strongest base? 
 
 a. OH– c. CH3O– 
 b. SH– d. Cl– 
 
___ 20. Which of these is the weakest base? 
 
 a. OH– c. CH3O– 
 b. SH– d. Cl– 
 
Consider the bond lengths  of bonds 1-5 in the following molecule:  
 
 
 
 
 
 
 
___ 21. Which is true for the C–C bond lengths? 
 
 a. 2 < 3 < 4 c. 4 < 3 < 2 
 b. 3 < 2 < 4 d. 4 < 2 < 3 
 
___ 22. Which is true for the C–H bond lengths? 
 
 a. 1 < 5 c. 5 = 1 
 b. 5 < 1  
 



___ 23. Analysis of 60mg of a hydrocarbon shows it to contain 48mg of carbon. 
Which of the following is most likely to be the molecular formula? 

 
 a. CH3 c. C4H8 
 b. C2H6 d. C4H12 
 
___ 24. A Lewis acid is 
 
 a. a donor of an electron pair. c. an acceptor of an electron pair. 
 b. a donor of H+. d. an acceptor of Jerry Lewis. 
 
___ 25. Which is the best Lewis acid? 
 
 a. NH3 c. PH3 
 b. BH3 d. CH4 
 
 
 
 
 
 
 
 
 
  


