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STUDY GUIDE FOR CONTENT MASTERY

Hydrocarbons

section 22.1 Alkanes

In your textbook, read about organic chemistry, hydrocarbons, and straight-chain alkanes.

Use each of the terms below just once to complete the passage.

hydrocarbons homologous series organic compounds straight-chain alkanes

W A (LY ¢

Most compounds that contain carbon are known as (1) *. The

> _, which contain only carbon

simplest group of such compounds are (2)___ WOV 0oy ooy
and hydrogen. If all of the carbon atoms are linked by single covalent bonds and there are no

branches, the compounds are called (3) 1 4" M aFYM  Bihane, propane, and

butane are three examples. They are members of one (4) _CbMulo (e NS SVIE> because they

differ from each other by a repeating unit (— CH, —).

. In your textbook, read about branched-chain alkanes and naming them.

IFor each statement below, write true or false.

i Y 5. The ability of carbon atoms to bond to two, three, or four other carbon
atoms makes possible a variety of branched-chain alkanes.

e 3 LYW 6. A carbon atom or group of carbon atoms that branch off the main
's hydrocarbon chain of an alkane is a substituent group.
¥ \ "‘h’ . 7. A skeletal formula is a way of representing an organic compound by
f showing only the hy_dmggn\ atoms.
E ( ‘Hy L;Uy \
’-} Use the IUPAC rules to name the following structures. ; CH)
il N pr N
; : a1 )
é 8. (;.IIi 7 _ 9. CH3CHC[~I2CH2CH2C|IHQTI};
§ CH,CH,CH,CH,CH,CH,CH, CH,
fg CH,
o / 1 NANe B *{/\ Q
i A i ke OB 1 T 2,6 =dimethul  oGune,
&

Draw the structure of each of the following alkanes.

10. 2-methylheptane 11. 2,3 4-trimethylpentane

. CHa CHEH 5, CHy (g CHy Cllyy CHa CH-CH-CH-CH
{ gl \
CHa, (‘Hg CH," CHy
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section 2.2 Cyclic Alkanes and Alkane Properties

In your textbook, read about cycloalkanes.
For each item in Column A, write the letter of the matching item in Column B.
Column A Column B

v 1. A simplified way of representing an organic compound a. cyclo-
by showing only the carbon-carbon bonds

b. condensed structural
2. A way of representing an organic compound that saves formula
space by not showing how the hydrogen atoms branch
off the carbon atoms

-~ 3. Indicates that a hydrocarbon has a ring structure 9 bl

line structure

_d; 4. A hydrocarbon that has a ring of carbon atoms in its structure

Use the IUPAC rules to name the following structure.

5. CH, | ,
‘, ~ 7). 1 ~wWeriy) WA\D N xaun ¢
CH,CH,
Draw the structure of the following cycloalkane. .
. CR3
Ha
6. l-ethyl, 2-propylcyclobutane ]—r'“
|

CH 1CHyLCH 3

In your textbook, read about the properties of alkanes and multiple carbon-carbon bonds.

In the space at the left, write the word or phrase in parentheses that correctly completes
the statement. ML
7. All the bonds in an alkane are (polar,@. C—H

8. The attractive forces between alkane molecules are @g’eﬂ weaker)
than the attractive forces between alkane and water molecules.

9. Alkanes are (very, @) soluble in water.

10. The boiling points of alkanes @ decrease) with increasing
molecular mass.

Copyright © Glencoe/McGraw-Hill, a division of the McGraw-Hill Companies, Inc.

11. The chief chemical property of alkanes is their @ high) reactivity.

12. Alkanes are often used as (solvcnts,@ because they readily
undergo combustion in oxygen.

13. Alkanes are @ unsaturated) hydrocarbons because they have .
only single bonds:.
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section 223 Alkenes and Alkynes

In your textbook, read about alkenes, alkynes, and naming alkynes.

Use the following words to complete the statements.

L alkene alkyne electron density ethene ethyne

1. An __OLEYVIL is a hydrocarbon that has one or more triple covalent bonds
between carbon atoms.

2. The unsaturated hydrocarbon Sl = is the starting material for the

synthesis of the plastic polyethylene

o\ ey

3. An is a hydrocarbon that has one or more double covalent
bonds between carbon atoms.

4, Torches used in welding burn LAVA AL , which is commonly called
acetylene.

5. Alkenes and alkynes are more reactive than alkanes because double and triple bonds have

greater £\ (AVQ? 320U than single bonds have.
. Circle lhc letter of the correct name for each of the followmg structures.
e X S (
6. (,H(H(H**CHCH (HCH CH 7. CHCHC CCH CH
a., 1,5-octadiene a. 3-hexene
b. 3,7-octadiene "'/b_. 3-hexyne
c. 4.8-dioctene c. 3-pentyne

Use the IUPAC rules to name the following structures.

\ 1 3\ |.._ & 1
>

Copyright © Glencoe/McGraw-Hill, a divisioa of the McGraw-Hill Companies. lac

CH,CH= CHCI(:H3 CH,CH,CH,CH,
CH,
Y 4 - dimdul - 2-pankene 4- \oueml 0 Ao X 0

10. CH ,CH, . CH CH ,CH,CH,

CH,CH,4H, CHéH é CCHCH CH, CH, c’HCH (I:HCH&H éH CHCH,

CH ,CH, CH,CH,
23~ ey — Y- dx.gum! o~ t“wﬂ g- WLMQ 5~ prop 'gif/-'"
. ,Q— nomene
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section 225 Aromatic Hydrocarbons and Petroleum

In your textbook, read about the structure of benzene and aromatic compouncds,

Use the following words to complete the statements.

(
J[ aliphatic compounds aromatic compounds carcinogens
|

P e

1. Substances that cause cancer are called __ 0¥ v by ox
J
2. Alkanes, alkenes, and alkynes are examples of _ G \190eh ¢ (o 11V g ds

7/ ’ Fs Wil Ar ? 2 " .
3. All _Qyurod LAY VIG5 contain benzene rings as part of their structure,

Circle the letter of the choice that best completes the statement or answers the question.

4. What is the molecular formula of benzene?

(&) CH, b. CH,, ¢ CH, d. C,H,,
5. Which of the following is the best way to represent the structure of benzene?
a N b, ~ < [ d.) A
} | ‘ I J J ()
Z o \ I
6. Compared to alkenes and alkynes of similar size, benzene is
(@ less reactive. c. slightly more reactive.
b. about as reactive, d. much more reactive,

7. The electrons in the ring of an aromatic compound are
a. held tightly by one carbon nucleus,
b. localized between specific carbon nuclei.
/c./ shared equally by all of the carbon nuclei,

d. shared by only three of the carbon nuclei.

8. The use of aromatic compounds should be limited because many of them
a. produce chimney soot. ¢. have pleasant smells,

/ti' can cause health problems. d. cannot be synthesized.

Use the IUPAC rules to name the following structures,

Copaiigdt © Gletve MoGimw-NEL 3 divisace of e NcUraw-Nul Comganies, bae

9. CHCHCH, 10. cn,

5

O O

"CH,CH,
rr',p' r’ 4 PP i | g An \/‘ \
_prwd. losnzene \= ¢ nul- S-mevnyf oanzene .
7 7
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. Section 22.5 continued

In your textbook, read about natural sources of hydrocarbons and rating gasolines.

In the space at the left, write the word or phrase in parentheses that correctly completes

the statement.

11. @Nulurul gas) is a mixture of alkanes, aromatic
hydrocarbons, and organic compounds containing sulfur or
nitrogen atoms.

12. The boiling of petroleum and collection of its components is called
(sedimentation, (fractional distillation).

13. In the process known as (Mg;,knocking), heavier petroleum
fractions are converted to gasoline by breaking their large molecules
into smaller ones.

14. A gasoline’s ability to burn evenly and prevent knocking is expressed
by its (hexane,fOctane) rating.

Use the diagram of a fractionation tower to answer the (A
following questions. -
.
€ B
Tower -+
Furnace
L AT T, .2
o T
| TR ERG.

| sk e |
| R, |
AR YRV ARRES

Crude oil
I:I:HHVHIV

15. How does the temperature inside the tower vary from bottom to top?

Texnpueostune A dnot¥est at Hng ortom and glost at e 4vp.

16. In what physical state is the material collected from pipe A? CB oS

17. What is the material collected from pipe A used for?

{%&S&b £or Lug (MWI?WQMJW\’ g Yow imederiald G

lashcs wouauda cruie.
18. What is the material collected from pipe B used for? ¢ (eHane))

Tour, asphalt, 9axrabbn

19. Which pipe, A or B, collects hydrocarbons with higher boiling points? B

. 20. Which pipe, A or B, collects smaller hydrocarbons? JAX
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