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Catalyst: A substance that increases the rate of a chemical reaction with
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Whenever you break the double bond, there are always four connections around t
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Which of the following monomers is used to create polystyrene, commonly known as styrofoam?
A
Ethene
B
Propene
C
Styrene
D
Polyethylene

Styrene is the monomer used to create polystyrene, which is commonly known as 
styrofoam and is plastic code number six.

Which of the following polymers is formed through condensation polymerization, producing water as a byproduct?
A
Polyethylene
B
Polystyrene
C
Polyester
D
Polypropene
Consider the two main types of polymerization discussed: addition and condensation. Addition 
polymerization involves direct linking of monomers, while condensation polymerization involves the formation of a 
small molecule, such as water, as a byproduct. Recall which type involves ester linkages.

Polystyrene is made from styrene monomers through addition polymerization. This process involves 
breaking the double bonds and linking the styrene units directly, without the production of water.
Polyesters are formed via condensation polymerization, a process analogous to ester reactions, where 
monomers with two functional groups form ester linkages and produce water as a byproduct.

A polymer is represented by the structure -[CH2-CH(Cl)]n-. Which monomer was used to create this polymer?
A
Chloroethene
B
Ethene
C
Propene
D
Styrene

The polymer -[CH2-CH(Cl)]n- is formed from chloroethene (also known as vinyl chloride). During 
polymerization, the double bond in chloroethene breaks, allowing the monomers to link together.

Consider the structure of the repeating unit in the polymer. What functional group is attached to the carbon 
backbone? Focus on the smallest repeating unit and identify the corresponding monomer that would yield this 
structure through addition polymerization.

Introduction to Polymers



A chemist is trying to create a polymer similar to polyethylene but with slightly different properties. Which monomer 
would be most suitable for creating a polymer with a repeating unit of -[CH(CH3)-CH2]n-?
A
Ethene
B
Propene
C
Styrene
D
1-bromo-2-chloroethene

Remember that in addition polymerization, the double bond in the monomer breaks, allowing monomers to link up. 
Consider the structure of each monomer and how it would contribute to the repeating unit of the polymer. Ask 
yourself: Which of these monomers contains a methyl group (CH3) that could be present in the repeating unit 
shown?

Propene (CH3CH=CH2) would result in a polymer with a repeating unit of -[CH(CH3)-CH2]n- after 
polymerization occurs at the double bond.

A polymer has the repeating unit -[CH2-CH(C6H5)]n-. What monomer is used to create this polymer, and what is the 
common name of the resulting polymer?
A
Ethene; Polyethylene
B
Propene; Polypropene
C
Styrene; Polystyrene
D
1-bromo-2-chloroethene; Poly(1-bromo-2-chloroethene)

Think about the structure that includes a benzene ring. Consider what monomer results in polystyrene. Review the 
examples of polymers and monomers in the text to match the repeating unit.

The repeating unit -[CH2-CH(C6H5)]n- corresponds to polystyrene, which is created from the 
monomer styrene, containing a benzene ring (C6H5).

A scientist discovers a new polyester with a repeating unit containing a three-carbon acid component and a two-
carbon alcohol component. Which combination of monomers would form this polyester?
A
A three-carbon diacid and a two-carbon dialcohol.
B
A three-carbon monoacid and a two-carbon monoalcohol.
C
A two-carbon diacid and a three-carbon dialcohol.
D
A two-carbon monoacid and a three-carbon monoalcohol.

A polyester requires two functional groups on each monomer (a diacid and a dialcohol) to enable the polymerization 
process at both ends, creating a repeating pattern.

A polyester is formed from a diacid and a dialcohol. A three-carbon diacid 
provides the acid portion, while a two-carbon dialcohol provides the alcohol 
portion of the repeating unit in the polyester.
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Which of the following polymers is created through addition polymerization?
A
Polyester
B
Polyethylene
C
A polymer formed from a diacid and a dialcohol
D
A polymer with ester linkages in the main chain

Polyesters are formed through condensation polymerization, where monomers link by forming ester bonds 
and releasing water as a byproduct. This process is distinct from addition polymerization.

Polyethylene is formed from the addition polymerization of ethene monomers, where the double bond 
breaks and monomers link together directly without the loss of any atoms or molecules.

A new polymer is synthesized with the repeating unit -[CH2-CH(Br)]n-. What is the IUPAC name of the monomer used 
to create this polymer?
A
poly(bromoethene)
B
poly(ethene bromide)
C
poly(1-bromoethene)
D
poly(2-bromoethene)

The monomer used is 1-bromoethene, which polymerizes to form poly(1-bromoethene). The '1-' 
indicates that the bromine atom is attached to the first carbon in the ethene molecule.

A scientist is analyzing a polymer sample and identifies the repeating unit as -[CH2-CH(CH2CH3)]n-. What monomer 
was used to synthesize this polymer?
A
Propene
B
Butene
C
Ethene
D
Styrene

The repeating unit -[CH2-CH(CH2CH3)]n- indicates that butene (four carbons with one double bond) was 
the monomer used. During polymerization, the double bond breaks, allowing butene monomers to link 
together, forming the polymer.

A chemist aims to synthesize a polymer similar to polystyrene but using a monomer with an ethyl group (CH2CH3) 
attached to the carbon instead of a benzene ring (C6H5). What would be the repeating unit of this new polymer?
A
-[CH2-CH(CH2CH3)]n-
B
-[CH2-CH(C6H5)]n-
C
-[CH(CH3)-CH2]n-
D
-[CH2-CH(Br)]n-

Consider how the structure of styrene relates to polystyrene. Remember, the substituent attached to the carbon in 
the monomer will also be present in the repeating unit of the polymer. Then consider how the ethyl group should 
replace the benzene ring on the carbon.

The ethyl group (CH2CH3) replaces the benzene ring (C6H5) on the carbon atom, 
creating the repeating unit -[CH2-CH(CH2CH3)]n-.



A scientist is trying to synthesize a new polymer using 1-chloroethene (CH2=CHCl) as the monomer. What would be 
the repeating unit of the resulting polymer, assuming it undergoes addition polymerization?
A
-[CH2-CHCl]n-
B
-[CH2-CH2]n-
C
-[CHCl-CHCl]n-
D
-[CH3-CHCl]n-

Think about addition polymerization and how the double bond in the monomer breaks to form single bonds to 
connect with other monomers. Consider what atoms will be directly attached to the carbon atoms in the repeating 
unit based on the structure of 1-chloroethene (CH2=CHCl).

Remember that addition polymerization involves the breaking of double bonds in the monomer and the formation of 
single bonds to create a repeating unit. In the monomer 2-chloro-1,3-butadiene, the double bonds will break, 
allowing the monomers to link. Think about where the chlorine atom is located and how the double bonds rearrange 
to create the repeating unit. Review the ethene example.

In addition polymerization, the double bonds break, and the monomers link 
together. For 2-chloro-1,3-butadiene, the repeating unit is -[CH2-CCl=CH-CH2]n- 
where the double bond shifts to between the second and third carbon atoms.



Which of the following is NOT a typical characteristic of polymers?
A
Composed of repeating monomer units.
B
Formed through addition or condensation reactions.
C
Low molar mass compared to monomers.
D
Can be flexible, like many plastics.

Polymers have a very high molar mass due to their large size, resulting 
from the many repeating monomer units, not low.

A scientist discovers a new polyester and determines its repeating unit includes a carbonyl group (C=O) connected to 
a two-carbon chain, which then connects to an oxygen atom linked to a one-carbon chain. What monomers are most 
likely used to create this polyester?
A
Ethanoic acid and methanol.
B
A two-carbon diacid and a one-carbon dialcohol.
C
A two-carbon dialcohol and a one-carbon diacid.
D
Propanal and ethanol.

In polyester formation, the repeating unit includes 
an acid component and an alcohol component. The acid contributes 
the carbonyl group (C=O) and connects to a carbon chain, while 
the alcohol provides the oxygen linkage. A two-carbon diacid 
means there are carboxyl groups on both ends of the two-carbon 
chain, while a one-carbon dialcohol means there are two hydroxyl 
groups on the single carbon.

A chemist is analyzing a polymer and discovers that it contains ester linkages in the main chain. Which type of 
polymer is the chemist most likely analyzing?
A
An addition polymer.
B
A condensation polymer.
C
A polymer made from alkenes.
D
A polymer with carbon-carbon double bonds.

Condensation polymers, such as polyesters, are formed through the reaction of monomers 
containing two functional groups, leading to the creation of ester linkages and the release 
of a small molecule, such as water. Therefore, the presence of ester linkages indicates a 
condensation polymer.
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Chapter 20 Naming Carboxylic Acids Practice Worksheet 

Carboxylic Acids: 
Carboxylic Acids are named by counting the number of carbons in the logest continuous chain including 

the carboxyl group (―COOH)and by replacing the suffix ‘-ane’ of the corresponding alkane with ‘-anoic acid.’ If 
there are two ―COOH groups, the suffix is expanded to include a prefix that indicates the number of ―COOH 
groups present (-anedioic acid – there should not be more than 2 of these croups on the parent chain as they must 
occur at the ends). It is not necessary to indicate the position of the ―COOH group because this group will be at 
the end of the parent chain and its carbon is automatically assigned as C-1. 

    O   CH3             O 
     ║   │            ║ 
     CH3 ― CH2 ― C ― OH   CH3 ― CH ― CH2 ― C ― OH  
 
   propanoic acid         3-methylbutanoic acid 
 

1. Complete the exercise below by entering the formulas and condensed structural formulas of the first ten 
aldehydes. 
 

Carboxylic Acid Name   Condensed Structural Formula 
 
a.     methanoic acid        COOH      

b.                      

c.                     

d.     butanoic acid        CH3-CH2-CH2-COOH     

e.                     

f.                     

g.                     

h.                     

i.                     

j.                     

 
  

8 CHO2
IS

2 Ethanoic acid +x
-C

-o - H
[2H402

3 propanoic acid Ch-CH-HC3Hy02
[Hg02

Pentanoic acid CHy-CH2-CH2-CHe-Could C5Ht1002

Hexanoic acid [6H1202

Heptanoic acid [H,%02

Octanoic a cid [gH ,g02

Nonanoic acid CaHigDe

Becanoic acid ·10H2002
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IUPAC Rules for Naming Carboxylic Acids: 
RULE 1: The carboxyl group takes precedence over alkyl groups and halogen substituents, as well as double bonds, 
in the number of the parent chain.  
 
                   CH3        O        CH2 ― CH3 
            │         ║        │ 
            CH2         HO ― C ― CH ― CH ― CH2 ― CH2 ― CH3 
            │                              │ 
            CH2       O                           CH2 ― CH3 
            │        ║ 
CH3 ― CH2 ― CH ― CH2 ― CH ― C ― OH    2,3-diethylhexanoic acid 
             │                

                  CH2 ― CH2 ― CH2 ― CH3               
 

4-ethyl-2-butylheptanoic acid  
 

2. For the following compounds, draw a box around the longest continuous carbon chain and name each 
molecule. Number the carbons in the longest chain so that the alkyl group(s) will be on the lowest 
numbered carbons. The first one is done for you. 
      O 

       ║ 
a. CH3 ― CH2  ― CH ― C ― OH  Name:    2-methylbutanoic acid   

                              │    
                               CH3      

  CH2 ― CH3    
        │ 

b. CH3 ― CH2 ― CH2 ― CH ― C ― OH  Name:         
        │                      ║ 
        CH3   O 

 
            O       CH3 ― CH2 ― CH2 

                 ║        │ 
c.      HO ― C ― CH2 ― CH2 ― CH ― CH2 ― CH2 ― CH3 

        │    Name:         
       CH2 ― CH3 

 
             O     CH3 ― CH ― CH3         O 

                  ║        │          ║ 
d.      HO ― C ― CH2 ― C ― CH ― CH2 ― C ― OH 
      │            Name:             

      CH3     
 
            CH3    CH3   O 

                        │  │      ║ 
e. CH3 ― CH2 ― CH ― C ― C ― OH 
     │     Name:         

     CH3  
 
        CH3    CH2 ― CH2 ― CH2 ― CH3 

              │    │ 
f. CH3 ― CH ― CH ― C ― OH 
   ║       Name:         

    O 
  

= - ethyl , 2-methyl ,
pentanoicacid

--23n
3.ethyl , 4-propyl ,

heptanoic acid
Ci

-
3 6 3-methyl ,3-propyl hexanedioo



30       Name        

     
RULE 2: If the carboxyl group is attached to a ring, the parent ring is named and the suffix –carboxylic acid is 
added. 
 
RULE 3: When both double bonds and carboxyl groups are present, the –en suffix follows the parent chain directly 
and the –oic acid suffix follows the –en suffix (notice that the e is left off, -en instead of –ene). The location of the 
double bond(s) is(are) indicated before the parent name as before, and the –oic acid suffix follows the –en suffix 
directly. Remember it is not necessary to specify the location of the carboxyl group because it will automatically be 
carbon #1. See below for examples. Again, the carboxyl gets priority in the numbering of the parent chain. 
 
                           CH3    O             CH2 ― CH3       
                          │                 ║                                   │      
  CH3 ― CH2 ═ C ― CH ― C ― OH     HO ― C ― C ═ CH ― C ― OH   
                   │                  ║             ║   
                  CH3                   O            O  
 
  2,3-dimethyl-3-pentenal           2-ethyl-2-butenedioic acid    
 
RULE 4: If there is a choice in numbering not previously covered, the parent chain is numbered to give the 
substituents the lowest number at the first point of difference. 
            O 
            ║ 
                           CH3                 CH ═ CH ― CH3    COH 
                          │                                                        │     │ 
 CH3 ― CH  ═  C ― C ― OH  CH3 ― CH ― C ― OH   
                   ║              ║  
                  O                         O 
 
  2-methyl-2-butenoic acid  2-methyl-3-pentenoic acid  2-cyclo-3-pentenoic acid 
 

3. For the following compounds, draw a box around the longest continuous carbon chain and name each 
molecule. Number the carbons in the longest chain so that the alkyl group(s) will be on the lowest 
numbered carbons. The first one is done for you.           O 
          ║ 
a. CH3 ― CH  ═  CH ― C ― CH ― CH ― CH2 ― C ― OH 

      │        │ 
      CH3              CH2 ― CH3  
        Name:    3-ethyl-5-methyl-6-octenoic acid  
          
                 O     CH3                      CH2 ― CH2 ― CH3 

                  ║     │                         │ 
b.      HO ― C ― C ― CH ═ CH ― CH ― CH2 ― CH2 ― CH3 

        │               
       CH3              

             Name:              
 

 CH2 ― CH3       O 
      │                              ║ 

c. CH3 ― CH2 ― CH ― CH ― CH2 ═ C ― C ― OH 
        │                             │ 
         CH3 ― CH ― CH3            CH3   

Name:                 
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        O           CH2 ― CH3 
              ║          │ 

d.  HO ― C ― CH2 ═ CH2 ― CH ― CH2 ― CH ― CH3 
               │   
               CH2 ― CH3  
       O    Name:         

     ║ 
e. CH2 ═ CH  ― C ― OH   Name:         
 
           O ═ COH 
f.        │       Name:         

 
 

 
 

4. Draw the following compounds. 
                    

a.  4-methylhexanoic acid                 
   

                      
                     
 

b.   3-methylbutanoic acid  
              
              

 
                               

c.   2,6-dimethylheptanoic acid          
      

                                          
                             
 

d.   2-methyl-3-isopropylpentanoic acid   
         
               

                               
               
 

e.   3-ethyl-6-methyl-3-octenoic acid 
 
                                                           
                                     
 

f.   4-methyl-2-pentenoic acid        
            

              
               

 
g.   3-ethyl-5-nonenoic acid   

     
                     
 
   

h.  3-ethyl-2-cyclopentanoic acid     



Name: __________________________ Date: ___________________
     

Organic Chemistry - HYDROCARBONS WORKSHEET    

Draw the complete structural formula and condensed molecular formula for each compound. 

IUPAC Name Complete Structural Formula Condensed Formula

butane

2-methylhexane 

3-ethyl-2-methylnonane 

propene 

4-methyl-2-heptene 

ethyne 

5,6-dimethyl-2-octyne 

single I 11

Cutt
,o

-

? -4 - 4- 4- Cultiv
14

u 2n+

single bodalkane:

- & His

HC - CH -CH-CH2-CH-CH2-CH2-CH
CH3 is Ha C

,21
+
26-

-CH2-CHy Ca iHz

alkene : double

bond"TC =CH-CHy EH6
3

↳
doublea CH3-CH=CH-CH-CH-CHCHz

C+13 GHis
CH3T H: 16

alkyne : triple
bond H-C = C- H CaH

nI

* HHHH H

I 1 11
HC-C=C-G-C-C-GC- H
I I

I I
2 "triple

It H H-- Gots
-CHys

-

H-
-HH

H



Draw structural formulae and give the names for the five possible (noncyclic) isomers of C6H14. 

cyclopropane 

1,3-diethylcyclohexane 

5-ethyl-4-propyl-2-
heptyne

2,2-dimethly-3-
phenylhexane

1-methyl-3-
propylbenzene

CH2

+ CH2

-H
3

CH=
-CH3

H2 Ch

6 H2 2 CH2 Gotzo
Ch CH2-CHe

2CHz-CH3

cha-ChyMCHz HC-cEC-CH-c-CH
7 Carbon
i C22

triple bond
[ Hy

- [H3
"CH3

2

--- c- C =CH -CH- CH24 C
,yHyz

C: 6 CHy - "M
benzenea

CH
It's

CH

Eltz
C

↑CH3 CH CH

Go itin
C-CHeCH2CH

·an e
CHI

CH

3


