
CHMY 271
PRACTICE EXAM I      

Name _______________________
Watch your significant figures and units throughout the exam!  Show your work for partial credit.
1.  (12 pt) For each of the following molecules, describe the types of interactions that would likely occur with water molecules if the compound were placed in water, and predict whether it would be soluble or insoluble in water.

A) CH3CH2OH                    


B) CH3CH2OCH2CH3                   
 C) I2                        



 D) (CH3CH2)4N+

2.  (4 pt) Describe what London forces are in your own words.

3.  (5 pt) Write in any formal charge on the appropriate atom(s) in the following structure.
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4. (4 pt) List two requirements for a molecule to have a permanent dipole moment
5.  (4 pt) Explain using molecular orbital theory and entropy why diatomic helium is not found in nature.

6.  (5 pt) Part A. Draw the CH3+ molecule using the appropriate hybrid molecular orbitals.  Label the orbitals with the appropriate hybrid orbital notation and indicate whether they are sigma or pi bonds.  Show any unhybridized p orbitals, and indicate the location of all of the valence electrons in the molecule.

Part B.  Give the steric number and molecular geometry about the central atom of CH3+.
7. (8 pt) Draw both a line representation and a 3D representation using wedges for the following molecule: (CH3)2CHCH2C(OH)2CH2CH2COH.
8.  (9 pt) Label all of the functional groups in the following molecule.

[image: image2.emf]O

O

O

HN

O

O

N

OH

O

OH

H

O


9.  (14 pt) Draw ALL resonance contributors for the trans isomer of HOCH=CHNO2.  Label each as either a major or minor contributor.  Draw the best resonance HYBRID you can.  Show all formal charge in each contributor and in the hybrid.

10. (4 pt) Describe the guidelines for drawing curved arrows to show how electrons flow in a chemical reaction.

11. (5 pt) Give an example of a molecule that can act as a Lewis acid but cannot act as a Brønsted-Lowry acid.  Show the molecule reacting with any Lewis base.
12.  (12 pt) Rank the following compounds in order of increasing acidity or by decreasing pKa.  Fully explain your ranking.

HCO2H


HI






NH3
CH3OH

CH4
HCl

13.  (5 pt) Give a reaction mechanism using arrows to show the movement of electrons for the reaction between acetic acid and water to produce hydronium ions and acetate ions.  Does the reaction involve heterolytic or homolytic cleavage of the bonds?

14.  (4 pt) Explain in detail why benzoic acid (C6H5COOH) dissolves readily in aqueous sodium hydroxide but only sparingly in distilled water.
15. (14 pt) PART A. Draw a reaction arrow for each reaction to predict whether the following reactions will favor products or reactants.  Also, predict whether the equilibrium constant for the reactions will be greater than 1 or less than 1.


Reactants



Products

A) 
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PART B. For each of the above reaction, show with curved arrows the most reasonable movement of electrons.

16.  (4 pt) Explain why acetic acid has pKa = 130 in the gas phase.
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