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USEFUL MATERIALS FROM PETROLEUM(pg. 209)

1.  Chemists must understand the structures and properties of their  

     raw materials, the …

2.  You will now explore the structures of some common 

     hydrocarbon builder molecules and some… 

D.1  BEYOND ALKANES (pg. 209)

1.  Carbon is a versatile…

2.  In alkane molecules, each carbon atom is…

3.  Alkanes are SATURATED hydrocarbons because…

4.  The name of the hydrocarbon molecules whose carbon atom 
     bonds to three other atoms--not four is the…

5.  ALKENES containing DOUBLE COVALENT BONDS are…
6.  Double covalently bonded alkenes are…

7.  In addition to carbon and hydrogen, builder molecules contain  
     ●






●

     ●






●
8.  Many of these elements substitute for one or more hydrogen 
     atoms in the…

9.  Adding atoms of other elements to hydrocarbon structures 
     drastically changes… 
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D.2 LABORATORY ACTIVITY: THE BUILDERS (pg. 210 - 211)
· PART  1  ALKENES

1.  Draw electron-dot, structural, and molecular formulas for ethene C2H4.

2.  Examine the molecular formulas of ethene (C2H4) and butene (C4H8). 
     What general formula for alkenes is suggested by their molecular 
     formulas?

3.  Assemble a model of an ethene molecule and one of ethane (C2H6). 
     Compare the arrangements of atoms in the two models. Note that 
     although you can rotate the two carbon atoms in ethane about the single 
     bond, the two carbon atoms in ethene resist rotation about the double 
     bond. This is characteristic of all double-bonded atoms in whatever 
     molecule they are found.

4a.  Build a model of butene (C4H8). Compare your model of butene to those 
       made by other class members.  How many different arrangements of 
       atoms in C2H8 appear possible?

  b.  Each arrangement represents a different substance—another 

       example of an…

5.  Build each of these hydrocarbon pairs and decide if they represent 

     isomers or if they are the same substance.
a.  CH2 = CH—CH2—CH3                and         CH3—CH2—CH = CH2
SAME SUBSTANCE   /   ISOMER

b.  CH2 = C—CH3                             and            CH3—C—CH3
                 |                                                                      ||  

                CH3                                                                CH2
SAME SUBSTANCE   /   ISOMER

6.  Build as many isomers of propene (C3H6) as you can. How many 
     are there?

7.  Build these two structures…Are they the same substances?  YES  /  NO .
   
CH2----CH2                       CH3—CH----CH2       

   
 |           |                                       |          |

   
CH2     CH2                                  CH2—CH2
    
  \       /

      
    CH2
8.  Hydrocarbon molecules that have triple bonds are known as…
  a. Build and draw molecular models of Ethyne, commonly called acetylene
  b.  2-butyne

· PART  2  ANOTHER KIND OF ISOMERISM: WHICH SIDE ARE YOU ON?  (pg. 211 - 212)

1.  In part 1, you learned that the double bond in alkenes prevents the 
     carbons in the double bond from…
2.  Double and triple bonded hydrocarbons allow the carbon atoms to…
3.  The CIS-ISOMER has its hydrogen atoms on the…

4.  The TRANS-ISOMER has its hydrogen atoms on the…

     ●  Assemble and draw the molecular models of cis-trans isomers for…

Cis—Iosmer 

Trans—Isomer 
a.  Butene (C4H8)


b.  C2H2Cl2
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PART  3  COMPOUNDS OF CARBON, HYDROGEN, AND SINGLY BONDED OXYGEN (pg. 212)

1a.  Assemble and draw as many different molecular models as 
       possible using all nine of these atoms: 2 carbon atoms (each 
       forming four single bonds), 6 hydrogen atoms (each forming a 
       single bond), 1 oxygen atom (forming two single bonds).
b.  How many distinct structures did you identify? __________     

c.  Write their structural formulas and name them…

  d.  Are these isomers? __________  Explain.  

2a.  The compounds you may have identified have distinctly 
       different physical and chemical properties.  Recalling that 
       "like dissolves like," which compound should be more soluble 
       in water?  

  b.  Which should have the higher boiling point? _____________ .   

D.3-1

D.3  MORE BUILDER MOLECULES (pg. 212 - 213)

1.  Cyclohexane is representative of the…

2.  CYCOLALKANES are saturated hydrocarbons with carbon 
     atoms that form…

3.  Assemble and draw structural diagrams of… 

· Cyclohexane:                                                 
· Hexane:

4.  AROMATIC COMPOUNDS are…

5.  The simplest member of unsaturated cyclic alkene is…

6.  Assemble the benzene ( C6H6 ) molecule and draw it three 
     different ways.
7.  Each "corner" of the hexagonal ring represents a…

8.  The inner circle represents the…

9.  Only small amounts of aromatic compounds are…

10.  Benzene and other aromatic compounds are present in 
       gasoline as…

Name_________________________   Period_______   Date____________
D.3—2 ISOMER HOME WORK PROBLEMS

1.  Isomers have the same molecular formulas but different…

2.  Draw the structural formulas for two isomers of C4H10.

3.  Can two compounds with the molecular formulas C4H10 and 

     C4H10O be isomers of one another?     YES   /   NO    .

4.  Draw the cis—2—Butene and the trans—2—butene isomers.

cis—2—butene



trans—2--butene
5.  Draw two structural formulas for an alcohol with the molecular 

     formula C3H8O.

6.  Draw an isomer for the following organic compound.
                H    O    H   O     H
                │    ║    │   ║    │
H—C—C—C—C—C—H  
                │          │          │
                H          H           H  
