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4.5: Structure and Function (Exercises)
These are homework exercises to accompany Chapter 4 of the University of Kentucky's LibreText for CHE 103 - Chemistry for
Allied Health. Solutions are available below the questions.

Questions

4.1: Lewis Electron Dot Structures

(Click here for solutions)

Q4.1.1

Describe a Lewis structure.

Q4.1.2

How many bonds are usually formed by each element?

a. sulfur
b. hydrogen
c. nitrogen
d. phosphorus

Q4.1.3

How many bonds does oxygen tend to form? What combinations of bonds (single, double, triple) can it have?

Q4.1.4

How many bonds does carbon tend to form? What combinations of bonds (single, double, triple) can it have?

Q4.1.5

Using Table 4.1.1, draw the Lewis structure for each molecule.

a. H S 
b. CCl  
c. PF  
d. C H

4.2: Representing Structures

(click here for solutions)

Q4.2.1

Given one type of structure (Lewis, condensed, or skeletal), draw the other two.

a. CH CH CH

b.

c.

d. CH CHBrCH CH CHClCH

e. CH (OH)CH CH CH
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f.

g.

4.3: Molecular Shapes

(click here for solutions)

Q4.3.1

How does the presence of a lone pair affect the shape of the molecule?

Q4.3.2

What is the "ideal" bond angle in a tetrahedral (AB ) molecule? How does that change in trigonal pyramidal (AB E)? Bent
(AB E )?

Q4.3.3

What is the ideal bond angle for trigonal planar (AB ) molecules? What would be the expected bond angle for a bent (AB E)
molecule?

Q4.3.4

Determine the electron geometry for each of the following molecules.

a.

b.

c.

d.

e.

f.

4.4: Functional Groups

(click here for solutions)

Q4.4.1

Circle and label the functional groups in each molecule. There may be more than one functional group in a molecule.
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a.

b.

c.

d.

e.

f.

Q4.4.2

Draw a molecule which contains an ester, an alcohol, and an aldehyde.

Q4.4.3

Label each alcohol as primary, secondary, or tertiary.
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a.

b.

c.

d.

Q4.4.4

Label each amine as primary, secondary, or tertiary.

a.

b.
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c.

d.

e.

Answers

4.1: Lewis Electron Dot Structures

Q4.1.1

A Lewis structure shows the connections between atoms (single, double, or triple bonds) as well as any non-bonding electrons.

Q4.1.2

a. 2
b. 1
c. 3
d. 3

Q4.1.3

2 bonds total; 2 single bonds or 1 double bond

Q4.1.4

4 bonds total; 4 single or 2 single and 1 double or 2 double or 1 single and 1 triple

Q4.1.5

a.

b.
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c.

d.

4.2: Representing Structures

Q4.2.1

Given one type of structure (Lewis, condensed, or skeletal), draw the other two.

 Lewis Structure Condensed Structure Skeletal Structure

a. CH CH CH

b.
CH CH(OH)C(CH )
(OH)CH CH

c. CH C(O)CH

d. CH CHBrCH CH CHClCH

e. CH (OH)CH CH CH

f. CH CH(CH )CH CH CH
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g. CH CCCH

4.3: Molecular Shapes

Q4.3.1

A lone pair causes the compression of other bond angles in the molecule.

Q4.3.2

AB : 109.5°

AB E: 107° (less than AB )

AB E : 104.5° (less than AB E)

Q4.3.3

AB : 120°

AB E: less than 120°

Q4.3.4

a. trigonal planar
b. linear
c. tetrahedral
d. linear
e. trigonal planar
f. tetrahedral

4.4: Functional Groups

Q4.4.1

a.

b.

c.
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d.

e.

f.

Q4.4.2

Answers will vary. One example is shown.

Q4.4.3

a. secondary
b. primary
c. secondary
d. tertiary

Q4.4.4

a. primary
b. primary
c. secondary
d. tertiary
e. secondary
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