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lntroduction Questions

Draw the Lewis structures for the following molecules. Part c is done for you.
a) H2O (oxygen is central) b) SO2 c) Nz
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2 In question 1 above you should see three different kinds ofbonds
ofbonds as best you can.

a) sinsle bond:
one es.iv (ee-) shavea

b) double bond:
*-l; p.J;J i''i e-) s i,"'evcl.
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Define each of these kinds

3. In general, which kind of bond do you think would be harder to break-a single. double or
triple bond? Why?

bace.l*s.e

lnform d Energy

Study the following table relating bond order, bond length, and bond energy. Note that bond length
is the distance between two bonding atoms in picometers and bond energy is the amount ofenergy
(in kilojoules) required to break one mole ofbonds.

Carbon-Carbon Bonds
(note: these are drawings ofbonds, not entire

molecules

Bond Order
for C-C

bonds

C--{ Bond
Length (pm)

C-C Bond
Energy (kJ/moJe)

c-c
c--c

C=C

2

3

150

130

120

350

600

830
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Critical Thinkinq Questions

4. Is your answer to question 3 consistent with the data in the table?

T{s, 
d+ hes *t^e ki*g^.€ei' kv#" <*.ert,g

What is the relationship between bond order and single, double, and triple bonds?

if rs *he kw\e-

6. What relationship exists between bond length and bond energy?

5

Shor&*r -t1ac L:on&!-tk€- h-S* #ne evne,vXl

7. Which bonds are shortest-single, double or triple?

4vdptE-

8. A structure for benzene is given below.
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a) Based on the Lewis structure, what is the bond order for each C-C bond? Label your
predictions on the structure above.

b) What would be the approximate lengths of the carbon-carbon bonds? Label these
predictions on the structure also.

lnformation: Resonance Structures

Experimentally, all of the carbon-carbon bonds in benzene are exactly the same length. All of the
bonds also require the same energy to break. This would indicate that all of the carbon-carbon bonds
are identical. The bond order of each ofthe C-C bonds is approximately 1.5. The bonds have
characteristics in between those offirst order and second order bonds. Therefore, the structure of
benzene is best represented by what is called a resonance structure. The structure is given at the top
of the next page.
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The resonance hybrid representation of benzene:
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Note: the only difference in the resonance structures is the position ofthe double bonds

Critical Thinkinq Questions

9. a) The nitrate ion, NO3-, is best represented by three resonance structures. Draw the three
structures below. Note: the only difference between the three structures you draw will be
the position ofthe double bond.
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b) Why were three structures required instead of two?

Thr€{ a*fifen'e*;t plee{.s the ds*uE bqnd e*nbe

c) Describe in general terms w-hat you think nitrate's nitrogen-oxygen bonds are like in terms

bds ,b** tmrtry"t
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