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Exam 1

Spring 2009
Multiple Choice:  Pick the best answer for the following (1.5 pt each)
1.  Where would you find a proton in an atom?

a. In a cloud outside the nucleus

b. Inside the nucleus

c. Can’t tell

d. Both a and b

2. What charge does a neutron have?

a. Negative

b. Positive

c. Neutral

3. How many electrons are in a chloride ion, Cl-?

a. 17

b. 18

c. 16

4. Which of the following is the correct electron configuration for Co3+?

a. 1s22s22p63s23p64s23d7
b.  1s22s22p63s23p64s23d4
c. 1s22s22p63s23p63d6
5. What is the main difference between ionic and covalent bonding?

a. In ionic bonding there is a sharing of electrons and in covalent bonds there is a transfer of electrons

b. In covalent bonding there is a sharing of electrons and in ionic bonds there is a transfer of electrons

6. Which of the following is definitely a molecular formula?

a. C6H12O6
b. CH2O

c. C3H5
7. If you add a liquid alkane to a beaker of water which would sink to the bottom?

a. H2O

b. The alkane

8. Which of the following conformers of propane is the least stable?
a. Staggered
b. Skew

c. Eclipsed

9. Which of the following is the strongest acid?

a. NH3  pKa = 33 
b. CH3OH  pka = 15.5

c. CH3COOH  pka = 4.74

10. Which of the following is the strongest acid?

a. NH3
b. H2O

c. HF

11. Which of the following molecules will have a dipole moment?
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12. Which of the following is a polar molecule?
a. NH4+
b. H2O

c. CO2
13.   How many valence electrons does carbon have?

a. 6

b.  4


c.  2
14. Which of the following is an example of a polar covalent bond?

a. H-H

b. H-Br

c. NaCl
15. Which of the following is the correct definition of a Bronsted-Lowry base?

a. Donates electron pairs

b. Dissociates in water to give hydroxide ions

c. Dissociates in water to give hydronium ions

d. Can accept a proton

16. Are alkanes hydrophobic or hydrophilic?

a. Hydrophobic

b. Hydrophillic

17. Which of the following is a saturated compound?
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18. Which of the following is a constitutional isomer of pentane?
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19. Which of the following orbital s is not degenerate?
a. S

b.  p

c.  d

LA 1 (6 pts)
For the following alkanes, rank in order of increasing boiling point and increasing melting point
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LA 2  (6 pts)
Which of the following resonance structures is the major and which is the minor?  Why?
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LA 3 (16.5 pts)
For the following, draw the Lewis dot structure, including formal charge, draw any reasonable resonance structures, label the hybridization of all atoms, what is the geometry about the central atom and what would you expect the bond angles around the central atom to be

NO3-

Lewis Dot (with formal charges and any reasonable resonance structures) Total of 3 resonance structures
Label hybridization of all atoms of 1 of the resonance structures

Geometry around central atom?

Bond angles around central atom?

LA 4  (6 pts)
What intermolecular forces are present in the following molecules?

a.  H2O

b. Ar

c. HCl

LA 5  (6 pts)
Which of the following would you expect to have the higher percent ionic character and why?

HBr               



        HCl

LA 6  (6 pts)
For the following reaction label the acid, the base, the conjugate acid and the conjugate base
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LA 7  (9 pts)
Matching:  Place the corresponding letter next to the correct functional group shown
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a.  Alkane

b.  Alkene

c.  Alkyne

d.  Arene

e.  Alcohol

f.  Carboxylic acid

g.  Ester

h.  Ether

i.  Amide

j.  Amine

k.  ketone

L.  Aldehyde  


LA 8  (16 pts)
Name or draw:
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4-t-butyl-2,5-dimethylheptane

2,3-dimethylbutane

1-ethyl-2-methyl-3-(1-methylpropyl)cyclopentane
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