PB. 6-1

CHEMICAL BONDING (page 177 – 179)

1. Hydrocarbons and their derivatives are the focus of a branch of chemistry known as…

2. When carbon atoms are joined together they form a…

3. The carbon chain forms a framework to which…

ELECTRON SHELLS

4. Atoms are made up of…

● ____________

● ____________

● ____________
5. The NUCLEUS has in it…

6. Electrons occupy different energy levels in the space…

7. Another name for the energy levels that electrons occupy is…

8. The first shell of electrons surrounding the nucleus has a  capacity of           electrons. The second shell can hold a maximum of          electrons.

9. Atoms with filled electron levels (shells) are particularly stable, that is,…

10. Sodium (Na+) contains eleven protons but only ____ electrons. 
      That is why it has the net charge of ____________.
11. Define OXIDATION REACTION (pg. 142)…

PB. 6-2

CHEMICAL BONDING (page 177 – 179)

12.  Fluorine (F-) contains nine protons and _________ electrons 
       for a net charge of  ______________. 

13.  Define REDUCTION REACTION (pg. 142)…

14.  In molecular (non-ionic) substances, atoms acquire filled 
       electron shells by…

COVALENT BONDS
15.  Define COVALENT BOND… 

16.  Atoms achieve the stability associated with  _______ electron 
       shells through covalent bonding.

17.  The dots in an ELECTRON DOT FORMULA represent the…

18.  STRUCTURAL FORMULAS are additional ways of drawing

                                    bonded substances. Each pair of electrons is

       represented by a                        . 

19.  Draw the electron-dot formula and structural formula of 
       methane, CH4
            Electron-dot formula                                Structural formula 

              of methane, CH4                                     of methane, CH4
Name_________________________   Period_______   Date____________

LABORATORY ACTIVITY B.7:  MODELING ALKANES (page 179 – 180)

1. Methane (CH4) is the simplest hydrocarbon. It is the first member of a series of hydrocarbons known as…

2. Hydrocarbons whose molecules contain only single covalent bonds are called ______________ which can be expressed as…
3. What is a  SATURATED HYDROCARBON ?…

· PROCEDURE

1. Assemble a model of methane (CH4). Note that the angles between atoms are not 90 (. If you were to build a close-fitting box to surround a CH4 molecule, the box would be shaped like a triangular pyramid. This shape is called a ________________________.  The electrons—______________________________ —surrounding the carbon repel one another and stay as far away from one another as possible.

2. Assemble models of two-carbon, three, four, and five-carbon alkane molecules.

a.  How many hydrogen atoms are present in the two-carbon alkane? 
b.  How many are present in the three-carbon alkane? ________
3.  Draw electron-dot and structural formulas of two—and
     three—carbon alkanes.

            Two carbon Alkane                             Three carbon Alkane

4a. The names for the first ten alkanes are composed of a root, followed  
      by ______________ (designating an alkane). The root refers to the 

      number of  ____________________  atoms in the backbone carbon 

      chain.  To the chemist ______________ means one carbon atom,  

      eth—means ______________, and ______________ means three, 
      and so on. 

      b.  Fill in the following table…

	Some members of the Alkane Series
	
	
	

	      Name
	Number of Carbons
	Short Version
	Long Version

	Methane


	1


	CH4

	CH4



	
	
	
	

	
	
	C3H8


	

	Butane


	
	
	

	
	
	
	CH3CH2CH2CH2CH3



	
	6


	
	

	
	
	C7H16


	

	
	
	
	

	Nonane


	
	
	

	
	
	
	CH3CH2CH2CH2CH2CH2 CH2CH2CH2 CH3




5.  Name the alkanes with these formulas:

●  CH3CH2CH2CH2CH2CH2CH3…

●  CH3CH2CH2CH2CH2CH2 CH2CH2CH3…

6.  Write the short molecular formula and name the alkanes having a molar

     mass of…
●  30 g / mol



●  58 g / mol….

B. 8
B.8 LABORATORY ACTIVITY: ALKANES REVISITED (page 182—184)

1.  The alkane molecules we have considered so far are...

2.  BRANCHED-CHAIN ALKANES are...

· PROCEDURE
1.  Assemble a ball-and-stick model with the formula C4H10. 
     Compare your model with those built by other students. How 
     many different arrangements of atoms in the C4H10 molecule 
     can be constructed? ______________.
     b. Molecules having identical molecular formulas but 
different arrangements of atoms are called...

2a. Draw an electron dot formula for each C4H10 isomer.

      b.  Write a structural formula for each C4H10 isomer.

3.  As you might expect, alkanes containing larger numbers of 
     carbon atoms also have greater number of ______________.  In 
     fact, the number of different isomers                              rapidly 
     as the number of carbon atoms.
4.  Now consider possible isomers for C6H14. Draw structural 
     formulas of as many different C6H14 isomers as possible. 
     Compare your structures with those drawn by other groups.

      b.  How many possible C6H14 isomers were found by 

  your class? ______________.
5a.  Build models of one or more of the possible C6H14 isomers and 
       compare the three-dimensional models built by the class with 
       the structures that you drew on paper.

       b.  Based on your study of the three-dimensional models, how 
            many different C6H14 isomers are possible? ____________.
Name_________________________   Period_______   Date____________
PBYT—3: ALKANE BOILING POINTS: ISOMERS (page 184 - 185)

1.  Boiling points for two sets of isomers are listed in Table 4 (page 183). 
     Within a given series of isomers, how does the boiling point change as 
     the number of carbon side-chains increases?...

2.  Name and match each of the following boiling points to the 
     appropriate C7H16 isomer:

                                                                      Name   /   Boiling Point
a.   CH3--CH2--CH--CH2--CH2--CH3
                          (
                          CH3
                                   CH3
                                   ( 

b.   CH3--CH2--CH2--C--CH3
                                   (                                                                                                                                               

                                   CH3
c.   CH3--CH2--CH2--CH2--CH2--CH2--CH3
3.  Here is the formula of a C8H18 isomer: Compare it to each C8H18 isomer 
     listed in Table 4 (pg. 183) and predict it’s boiling point.

                                             CH3
                                             │
                CH3--CH2--CH2--C--CH2--CH3
                                             │
                                             CH3
b.  Would the C8H18 isomer shown above have a higher or lower boiling 
     point than each of the three isomers shown in Table 4?...

PB-S
PART B: SUMMARY QUESTIONS (page 185)

1a. In what sense is petroleum similar to metallic resources such as 
      copper ore?...

    b.  In what sense is it different from them?...

2a.  35.0 mL sample of octane—a component of gasoline—has a  

       mass of 24.6 g.  What is the density of octane?...

     b.  What is the mass of a 25.0 mL sample of octane?...

3. List the two broad categories of petroleum use and give 
    examples for each.
●

●
4.  Paraffin wax (candle wax) is a mixture of alkanes. A group 
     of 25-carbon alkanes is one component of paraffin. Write the 
     molecular formula for this group of alkanes...

5.  List two features of molecular structure that determine the 
     relative boiling points of hydrocarbons and how does each 
     feature influence the boiling point?

6a.  Explain what the term isomer means...

     b.  Illustrate your explanation by drawing structural 
          formulas for at least three isomers of C7H16 (there
          are nine possibilities).

