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Unit 7 - Organic Chemistry

Characteristics of Organic Compounds, Bonding, Homologous Series of Hydrocarbons, Organic Reactions

Organic Chemistry

1. Organic compounds consist of carbon atoms which bond to each other in chains, rings and networks to form a
variety of structures.

v

2. Organic compounds can be named with the IUPAC system.

3. Hydrocarbons are compounds that contain only carbon and hydrogen.
v’ Saturated hydrocarbons contain only single carbon-carbon bonds.
v" Unsaturated hydrocarbons contain at least one multiple carbon-carbon bond (double or triple bond).

4. Organic acids, alcohols, esters, aldehydes, ketones, ethers, halides, amines, amides, and amino acids are
categories of organic molecules that differ in their structures.

5. Functional groups give organic molecules distinct physical and chemical properties.
6. Isomers of organic compounds have the same molecular formula but different structures and properties.

7. In a multiple covalent bond, more than one pair of electrons are shared between two atoms. Unsaturated organic
compounds contain at least one double or triple bond.

8. Types of arganic reactions include: addition, substitution, polymerization, esterification, fermentation,
saponification, and combustion.
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22 A molecule of butane and a molecule of

Base your answers to questions G4 through 66 on the information below.,

2-hutene both have the same total number of

i1} carbon atoms
(2) hydrogen atoms

(3) single bonds
(4) double bonds

Which general formula represents the homolo-
gous series of hydrocarbons that includes the
compound l-heptime?

(1 CH, . (3) C H,,

(2) C H, , (4)C H

B+l

Which two L:-<}mpnunds are isomers of each
other?

(1) CH,CH,COOH and CH,COOCH,CH,
(2) CH,CH,CHO and CH,COCH,

(3) CH,CHBrCH, and CH,BrCHBrCH,

(4) CH,CHOHCH, and CH,CHOHCH,0OH

25 Which formula represents an unsaturated

41

hydrocarbon?

o "
H—(E—G—H H—C—?—H
| |
H H H Cl
(1) (3)

H H H H

A s

/C=C\ /C=C

H H H Cl
(2) (4)

Given the formula of a substance:

H H H H
., [ s
C=C—C=C
s .

H H

What is the total number of shared electrons in
a molecule of this substance?
(1) 22 (39
(2) 11 (4) 6

The incomplete equation below represents an esterification reaction. The aleohol

reactant is represented by X

H O H O H H H

| catalyst I Lo
H-C—C—OH + X ¥ L C C-0-C-C-C-H 4 Hs0

| | |

H H H

64 Om the structural formula in gour answer bookiet, circle the acid functional group. only.

[1]

65 Write an IUPAC name for the reactant represented by its structural formula in this

equation, [1]

66 In the
sented :.rX. [1]

ace in your answer booklet, draw the structural formmula for the aleohol repre-
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64
'
H—C—C—OH
H
63
fifi
June 2007

18 What is the total number of carbon atoms in a
molecule of ethanoic acid?

(1)1 (3) 3
(2) 2 4) 4
200 Given the formulas for two compounds:
H H H H
H—C—GC—0—G—G—H
Wb B M
and
H HHH
H—C—C—C—C—OH
gy

These compounds differ in

(1) gram-formula mass

(2} molecular formnla

(3) percent composition by mass
(4) physical properties at STP

21 A double carbon-carbon bond is found in a
molecule of
(1) pentane (3) pentyne
(2) pentene (4) pentanol

45

Which compound is an unsaturated hydrocarbon®

(1) hexanal (3) hexanoic acid
(2) hexane (4) hexvne

46 The organic compound represented by the

condensed structural formula CH,CH,CH,CHO

is classified as an

(1) alechol (3) ester
(2) aldehyde (4) ether
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Base your answers to questions 69 through 72 on the information below.

Liie]

Propane is a fuel that is sold in rigid, pressurized cylinders. Most of the propane in a
cylinder is liquid, with gas in the space above the liquid level. When propane is released
from the cylinder, the propane leaves the cylinder as a gas. Propane gas is used as a fuel by
mixing it with oxygen in the air and igniting the mixture, as represented by the balanced
equation below.

CHglg) + 50,0 — 300, () + 4H, 008 + 22192 k]

A small amount of methanethiol, which has a distinct odor, is added to the propane to
help consumers detect a propane leak. In methanethiol, the odor is caused by the thiol
functional group (-SH). Methanethicl, CH,5H, has a structure that is very similar to the
structure of methanaol,

69 In the box in your answer booklet, draw a particle diagram to represent propane in a
pressurized cylinder using the key in your answer booklet. Your response must inclide
at least six molecules of propane in the pas phase and af least six molecules of propane
in the liquid phase. [1]

70 On the diagram in your answer booklet, draw a potential energy diagram for this
reaction. [1]

71 Determine the total amount of energy released when 250 moles of propane is
completely reacted with oxypen. [1]

72 In the space in your answer booklet, draw a structural formula for a molecule of
methanethiol. [1]

Key
() = propane molecule

Potential Ene gy

Reaction Coordinate

k]
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Base your answers to questions 77 through 79 on the information below,

Ozone gas, O, can be nsed to kll adult insects in storage bins for grain without
damaging the grain. The czone is_pr-:ndul:ed from ORYZETL ZaS, 0, in portable ozone
generators located near the storage bins. The concentrations of ozone used are so low that
they do not cause any environmental damage. This use of ozone is safer and more

environmentally friendly than a method that used bromomethane, CH Br.  However,

bromomethane was more effective than ozone becanse CH,Br killed umnatu:\e insects as
well as adult insects.

Adaptad From: The Sunday Gazetts (Schenectady NY) 2003

77 Determine the total number of moles of CH,Br in 19 grams of CH,Br (gram-formula
mass = 53 grams/mol). [1]

78 Given the balanced equation for producing bromomethane:

Bri + CI—Id — CHgBl' + HEr
Identify the type of organic reaction shown, [1]

79 Based on the information in the Fassage. state one advantage of using ozone instead of
bromomethane for insect control in grain storage bins. [llge

i LLa L] I']

January 2007

22 Civen the structural formula: 23 Which structural formula represents an unsatu-
rated hydrocarbon?

HHHHO
N H H H H
H—-C—-C—-C—-C—-C—OH |1 N s
I 1 1 H—C—C—H C=0C
HHHH Ill Ill H” “H
What is the IUPAC name of this compound? (1) (3)
(1) pentanal (3) methyl pentanoate
(2) pentanol (4) pentanoic acid H 50 H\
| i
H-C-C C=0
| ! !
H OH H
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25 Two substances have different physical and 26 Given the balanced equation representing a
chemical properties.  Both substances have reaction:
molecules that contain two carbon atoms, one
oxvgen atom, and six hydrogen atoms. These CH,CH,CH, + Br, - CH,CH,CH,Br + HBr

two substances must be

. This organic reaction is best classified as
(1) isomers of each other g ’ -

(2) isotopes of each other (1) an addition reaction
i3) the same [_‘[]]]]1}[]1_]]‘[{_1 i2) an esterification reaction
(4) the same hyvdrocarbon (3) a polymerization reaction

i4) a substitution reaction

August 2006

17 The compounds 2-butanol and 2-butene both 20 Which organic compound is a saturated hydro-

contain carhon?
(1) double bonds, only (3} carbon atoms (1) ethyne (3) ethanol
(2) single bonds, only  (4) oxygen atoms (2) ethene i4) ethane

2% Civen the structural formulas:

Formula A Formula B FormulaC Formula D
H H l|~| H H ; H H OHH
| | | |
H—C—-C—0H H—C—-0—-C—H H—C—-C—C—H H-C-C—-C-—H

| | | | | |

H H H H H H H H H
Which two fonmulas represent compounds that are isomers of each other?
(1) Aand B (3} Band D
(20 Aand C {4y Cand I

Base your answers to questions 61 through 63 on the equation below, which represents an organic
compound reacting with bromine.

HoH H Y
C=C—-C—H + Br, —= H-C—-C—-C—H
/ | | |

H H Br Br H

61 What is the IUPAC name for the organic compound that reacts with Br,? [1]
62 What type of organic reaction is represented by this equation®  [1]

63 What is the gram-formula mass of the product in this reaction? [1]
Gl

G3 :_{J‘mul
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Base your answers to questions 75 and 78 on the information below.
Many esters have distinctive odors, which lead to their widespread use as artificial

flavorings and fragrances. For example, methyl butanoate has an odor like pineapple and
ethyl methanoate has an odor like raspberry

75 In the space in yyour answer booklet, draw a structural formula for the ester that has an
odar like pineapple.  [1]

79 What is a chemical name for the alcohol that reacts with methancic acid to produce the
ester that has an odor like raspberry?  [1]

s

i)

June 2006

17 Which formula represents a hydrocarbon?

(1) CH,CH,CH,CHO 39 2‘1«;11:1]:{1}1 tIﬂ:'lip electron-dot diagram represents
(2) CH,CH,CH,CH, B

(3) CH,CH,CH,COOH H H H H

(4) CH,CH,COOCH, H:CuC:iCl H:C:uC:iCl

200 Which formula represents propyne? H H
(1 CH, (3) C_Hy

1
(2) C,H, (4) C.H,, (1) (3)

22 The compounds CH,0CH, and CH,CH_OH are I__! ,I_! e I,_! e
isomers of each other These two compounds H LGl J: H :Q: g _|:
must have the same H
(1) density (3) melting point
(2) reactivity (4) molecular formmla (2) (4)

43 What is the IUPAC name for the compound
that has the condensed structural formula
CH,CH,CH,CHO?

(1) butanal (3) propanal
(2) butanol (4) propanol
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45 Given the formula:

46 Given the balanced equation with an unknown

II_I ||'| |'|| (I:I) H compound represented by X:
/
H—C—C—C—C—N R N
II-I I-ll I-ll “H C.H ;0 (aq) 228 2X + 2C0,(g)
This compound is classified as Which componnd is represented by X?
(1) an aldehyde {3) an amine (1) CH,OH{aq)
(2) an amide (4) a ketone (2) CH,{OH],(aq)

(3) CH,CH,OH(aq)
(4) CH,OHCH,OH(aq)

35 To which homologous series does CH,CH,CH,CH,, belong?  [1]

[=1)
(=1

Base your answers to questions G1 through 63 on the information below.

Civen the balanced equation for an organic reaction between butane and chlorine that
takes place at 300.°C and 101.3 kilopascals:

C,H,, + Cl, — CH,Cl + HCI

61 Identify the type of onganic reaction shown. [1]

62 In the space in gonr answer boolled, draw a stmactural formula for the orpanic
sp i o
product.  [1]

63 Explain, in tenms of collision theory, why the rate of the reaction would decrease if the

temperaiure of the reaction mixture was lowered to 200.°C with pressure remaining
unchanged. [1]

Gl

63
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Base your answers to questions 71 and 72 on the information below.

A thiol is very similar to an aleohal, but a thiol has a sulfur atom instead of an oxypen
atom in the functional eroup. One of the compounds in a skunk’s spray is 2-butene-1-thicl.
The formula of this compound is shown below,

P
|
H—C=C=C—-C-—H
| [
SH H
71 Explain, in terms of composition, why this compound is a thiol. [1]

T2 Explin, in terms of eleciron configuration, why oxygen atoms and sulfur atoms form
cotmnpounds with similar molecular structures, I1]

=1
|8

January 2006
0 Given the structural formula:
28 Which

H HHH
[ .
A :
[
H HHH H—C—H
What is the empirical formula of this com- I_li [ 'ﬂ I'l'l
pound? H-C—C—-C-C
| |
(1) CH,O (3) C,H,,0, H [ H H
(2) C,H,0 (4) CH, Oy OH
19 The multiple covalent bond in a molecule of
I-butene is a (1)
(1) donble covalent bond that has 6 shared
electrons H
(2) double covalent bond that has 4 shared [
electrons H—C—H
(3) triple covalent bond that has 6 shared H [ H H
electrons ' |
(4) triple covalent bond that has 4 shared H_?_?_C_?
electrons H H | H
OH

structural

Ir—O—I
I
T

formula  is
2-methyl-3 —pvnt;mnl?

correct  for

H
H—G—H
H | H OH
H—C—C—C—C—H
e
H—C—H
!
(3)

H HH H
H—G—C—G—C—H
N W OH

H—C—H
i
(4)
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42 Given the incomplete equation for the combus-
tion of ethane:

:Z.CZHE + TDZ — =LCDZ + 6

What is the formula of the missing product?

(1) CHEDH (3 HZD
(2) HCOOH () HEI:I2
44 Given the stmctural formula:
H O H
|l A
H-C—C—HN
| Ay
H H

This compound is classified as an

(1) amide
(2) amine

(3) aldehvde
i4) aleohol

55 Given the structural formula of pentane:
HHHH H
H (|3 C=C=C (Il H
PI-I HHHH

45 Which formula represents an unsaturated
hydrocarbon?
(1) CH,CHCI
(2) CH,CH,C1

(3) CH,CH,CH,
(4) CH,CHCH,

46 Given the balanced equation for an organic
reaction:

C,H, + 2C1 — C,HCI,
This reaction is hest classified as

(1) addition
(2) esterification

(3) fermentation
(4) substitution

In the space in your answer booklet, draw a structural formula for an isomer of

pentane. [1]

=
41
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August 2005

19 Which formula represents an unsaturated hydro- 22 Atoms of which element can bond with each other

carbon? to form ring and chain structures in compounds?
H H H O (1) C 30 H
|| Lo i2) Ca i4) Na

H—C—C—H H=C—=C—H
[ |
H H H 47 Given the incomplete equation representing an
(1) (3) organic addition reaction:

Xig) + Cl,(g) — XCl (g)

Which compound could be represented by X?

H o H lII ITl (1) CH, (3) C,H,
F:C\ H—ﬁ:—(lI—CI (2) C,H, (4) C,H,,
H H H H
(2) (4)
200 Given the formula:
H H H H
H—G—C=0—C—C—H
hooWohoH

What is the IUPAC name of this compound?

(1) 2-pentene (3) Z-butene
(2) Z-pentyne (4) 2-butyne
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Base your answers to questions 56 through 55 on the properties of propanone,

56 In the space in your answer bookled, draw the stmoctural formula for propanone.  [1]

57
when its temperature increases,  [1]

58

Explain, in terms of molecular energy, why the vapor pressure of propanone increases

A liquid's bailing point is the temperature at which its vapor pressure is equal to the

atmospheric pressure. Using Beference Table H, what is the boiling point of propanone

at an atmospheric pressure of 70 kPaP  [1]

56
57
58 (
June 2005
21 Which element has atoms that can bond with

each other to form long chains or rings?
(1) carbon (3) oxygen
(2) nitrogen (4) flnorine
22 Which formula represents an unsaturated
hydrocarbon®

(1) C,H, (3) CH,
(2) C,H, (4) CH,,

23 Given the strmctural formula:

Ho o H
/C_C\ s
H C
7N
H H

H

What is the IUPAC name of this compound?

(1) propane (3] propanone
(2) propene (4) propanal

[S4]
o

The three isomers of pentane have different
(1) formula masses

(2) molecular formulas

(3) empirical formulas

(4) structural formmlas
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47 Given the structural formula:

T
H—C—C—0—C—C—H
[ .
HH HH

The compound represented by this formula can
be classified as an

(1) organic acid (3) ester
(2) ether (4) aldehyde

Base your answers to questions 589 and 60 on the information below.
Civen the reaction between 1-butene and chlorine gas:
C,H, + Cl, — C HCIL,

S8 Which type of chemical reaction is represented by this equation? [1]

G0 In the space in your answer booklet, draw the structural formula of the product
L.2dichlorobutane,  [1]

58

G0
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Base your answers to questions 50 through 83 on the information and diagram below and on yo
knowledge of chemistry.

Cmde oil is a mixture of many hydrocarbons that have different numbers of carbon
atoms. The use of a fractionating tower allows the separation of this mixture based on the
boiling points of the hydrocarbons,

To begin the separation process, the crude oil is heated to about 400°C in a fimace,
causing many of the hydrocarbons of the crude oil to vaporize. The vaporized mixture
is pumped into a fractionating tower that is usually more than 30 meters tall. The
temperature of the tower is hizhest at the bottom. As vaporized samples of hydrocarbons
travel up the tower, they coal and condense. The lir:{uir:] hydrocarbons are collected on trays
and removed from the tower, The diagram below illustrates the fractional distillation of the
crude oil and the temperature ranges in which the different hydrocarbons condense.

Distillation of Crude Oil
Lesa than 400G
bone with
1to 4 carbon atoms
4000 — 20070
Hydrocarbons with
ﬁ 5 te 12 carbon atoms
0 20070 — 200°C
2 I-I&Imn:lhunn- with
i T 12 to 16 carbon atoms
[HIxd
b
= ;"!'—ﬁ-| l-lE'L 260MC — 80T
= | B I_.'-*'\I_, . Hydrocarbons with
ﬁ n:Hb'—-.-%;_:y— 15 to 18 carbon atoms
B ol
S e
0 By B00°C — 370°C
B ""“'n_n"iq g
——— i Hydrocarbons with
l: I_nl — 16 to 20 carbon atoms
j |:'::. ] B Graatar than 370°C
- I Hydrocarbons with
- mare than
Cruds Furnacs 20 carbon atoms

ail Fractionating tower

80 State the trend between the boiling point of the hydrocarbons contained in the crude
oil and the mumber of carbon atoms in these molecules.  [1]

51 Describe the relationship between the strength of the intermolecular forces and the
number of carbon atoms in the different hydrocarbon molecules.  [1]

52 White an IUPAC name of ore saturated hydrocarbon that leaves the fractionating tower
at Jeas than 40°C, [1]

53 How many hydrogen atoms are present in one molecule of octane?  [1]
50

51

52

53
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16 Which form of energy is converted to thermal
energy when propane burns in air?

(3) electrical

i4) chemical

(1) electromagnetic
(2) nuclear

200 What is the total number of electron pairs that
are shared between the two carbon atoms in a
molecule of ethyne?

(11 (3) 3
2) 2 (4) 4
21 Which pair of compounds are isomers?
(1) NO, and N,O,
(2) RO, and RO,
(3) HCOOH and CH,COOH
(4) CH,OCH, and C,H,OH
22 Which organic compound is unsaturated?

(3) 2-hexanol
(4) 2-pentene

(1) 2-methylbutane
(2) 2-chloropropane

44 Given the struetural formula:

H H
[ &
H—?—C—C—GH
|
H N
P
H H

This structural formula represents a molecule of

(3) a ketone
(4) an amino acid

(1) an aldehyde
(2) an ester

Base your answers to questions 58 and 60 on the condensed structural formula below.

CH,CH,CHCH,

39 In the space provided in your answer booklet, draw the structural formula for this

compound.  [1]

G0 The formula below represents a product formed when HCI reacts with

CH,CH,CHCH,,

T
I—A—I
Q—A—I
I—A—I
I—A—I
.

What is an IUPAC name for this product®  [1]

G0

Gl Given the equation:
catalyst

butanoic acid + 1-pentanol ————= water + X

To which class of organic compounds does product X belong?

G2 Identify the homologous series of hydrocarbons to which CH,CHCH,, belongs.  [1] G2

Gl
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Base your answers to questions 77 through T8 on the information below.

Two alcohols that are nsed in our everyday lives are mubbing aleohol and ethylene
glyeol. Rubbing aleohol is used as an antiseptic. Ethylene glycol is the main ingredient in
antifreeze, which is used in automobile cooling, systemns.

77 Explain, in terms of molecular polarity, why mbbing alcohol, 2-propanol, is soluble in
water. [1]

78 What is the gram-formula mass of ethylene glyeol, C,H (OH),P 1]

79 In the space provided in your answer booklet, show a correct numerical setup for
calculating the total number of moles of ethylene glyeol needed to prepare 2.50 liters
of a 100 M solution.  [1]

=1
=1

78 wimol

August 2004
22 What is the IUPAC name of the compound with 23 Molecules of 1-bromopropane and 2-bromo-
the structural formula shown below? propane differ in
(1) molecular formula
H H H H 9 < :
Lo | (2) structural formula
H—-C—C—C=C—C—H (3) mumber ol carbon atoms per molecule
| [ (4) number of bromine atoms per molecule
H H HH 1
(1) Z-pentene (3) Z-pentyne
(2) 3-pentene (4) 3-pentyne
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44 Civen the three organic structural formulas shown below:

T 0 T H O H (|)H+|-|
I |
H—(lz—c—c—H H—(lz—c—OH H—C—C—C—H
I
H H H H H H

Which organic-compound classes are represented by these structural formulas, as
shown from left to right?

(1) ester, organic acid, ketone (3) ketone, aldehyde, alcohol

(2] ester, aldehyde, organic acid (4} ketone, organic acid, alcohol

46 Given the equation:
X+ Cl, — C,H.Cl + HCI
Which molecule is represented by X?
(1) C,H, (3) CH,
(2) C,H, (4) C,H,

65 Inthe space provided in your answer booklet, draw the structural formula for butanoic
acid.  [1]

G5
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Base your answers to questions T3 through 75 on the information below

Ethene {common name ethylene) is a commercially important organic compound.
Millions of tons of ethene are Pln:nduced by the chernical industry each year. Ethene is used
in the manufacture of synthetic fibers for carpeting and clothing, and it is widely used in
making polyethylene. Low-density polyethylens can be stretched into a clear, thin film that
is used for wrapping food products and consumer goods, High-density polyethylene is
molded into bottles for milk and other liquids.

Ethene can also be oxidized to produce ethylene glycol, which is used in antifreeze for
automobiles. The structural formula for ethylene glyeol is:

T
H—CIZ—IIS—H
OH OH

At standard atmospheric pressure, the boiling point of ethylene glyool is 188°C,
compared to ethene that boils at —104°C.

73 ldentify the type of organic reaction by which ethene (ethylene] is made into poly-
ethylene.  [1]

T4 According to the information in the reading passage, state feve consiumer products manu-
factured from ethene.  [1]

75 Explain, in terms of bonding, why ethene is an unsaturated hydrocarbon. — [1]

3

i and

5

June 2004

22 Which element must be present in an organic
compound? 23 Which compound is a saturated hydrocarbon?
(1) hydrogen (3) carbon (1) hexane (3) hexanol
(2) oxygen (4) nitrogen (2) hexene (4) hexanal

24 Civen the reaction:
i T
CHiC—OH + HOCH; == CHyC—0—C:Hs + H:O

This reaction is an example of

(1) fermentation i3} hydrogenation
(2} saponification (4) esterification

25 Which of these compounds has chemieal prop-
erties most similar to the chemical properties of
ethanoic acid?

(1) C,H.COOH (3) C,H.COOC H_
(2) C,H.OH (4) C,H.OC,H_
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46 Which structural formula represents 2-pentyne?

|
—C—

i
I—'L-!l =TI
I I—'L.fl —I
I T —'L.!l S

(2)

o
A S S
H H H H
(3)
1
H—G—C=C—C—C—H
H H H
(4)

47 Which strctural formula represents an ether?

g i
H-C—-C—H H-C—-C—0OH
' b
(1) (3)

H O H H
H-G—G—0OH H—G—0—C—H
d b
(2) (4)

G5 In the space to the right of the reactants and arrow provided in your answer booklet,

draw the structural formula for the product of the reaction shown,

G

H H
[

I
I—G—I

H

January 2004

H
—C=C—C—H +Br: —

15 What is the IUPAC name of the compound with
the following structural formula?

g
H-C-C—C—-C—H

I
H

(1) propanone
(2) propanal

[
H H

(3) butanone
(4) butanal

19 All organic compounds must contain the ele-

ment

(1) phosphorus
(2) oxvzen

i3) carbon
(4) nitrogen

21 The functional group —COOH is found in

(1) esters
(2) aldehydes

(3) aleohols
(4) organic acids

43 Given the equation:

C,H, + Cl, — C,H.Cl + HCI

This reaction is best deseribed as

(1) addition involving a saturated hydrocarbon

(2) addition involving an unsaturated hydro-
carhon

(3) substitution involving a saturated hydro-
carbon

(4) substitution involving an unsaturated hydro-
carbon
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Base your answers to questions 65 through 70 on the information below.

Many artificial flavorings are prepared using the type of organic reaction shown below.,

H O HHH H O HHH
H-G-G—OH + HO-G—G-C-H —» H-C-8_0-C-C—C-H + HOH
: b A ' HOHH
Reactant 1 FReactant 2

65 What is the name of this crganic reaction?  [1]
69 To what class of organic compounds does reactant 2 belong?  [1]
70 In the space provided in your answer booklet, draw the structural formula of an isomer

of reactant 2. [1]
G8

Li2e

0

August 2003
23 Which struetural formula correctly represents a
hydrocarbon molecule?

H. _H o H
/C_C\ H_C_C\\
|
H I TN
(1) (3)
H H H. _H
c=C_ t=C
H H H H

(2) (4)

24 Civen the structural formulas for two organic compounds:

D RN
H-C-C-C-C-0OH and H-C—C-C—0-0—H
i Wb
The differences in their physical and chemical properties are primarily due to their
different
(1) mumber of carbon atoms (3 molecnlar masses

i2) mumber of hydrogen atoms (4 funectional groups
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25 Which structural formula represents a molecule
that is not an isomer of pentane?

HOHOHOH
H-C-C-C-C-H
HOHOH oM W) oHowH
H-C-C-C-C—C—H H-C-H
MR Y
(1) (3)
H
H—CIZ—H H H
"y n O _H
“‘?‘T“F‘“ HAS  PNH
I H H
H
(2) (4)

Base your answers to questions 54 and 35 on the information below,

Given the unbalanced equation:

ENZYME
CH0p, ———

C,HOH +

47 Which structural formula represents an alcohol?

H O H H
o P
H—C—C—C—H H—C—C
| | | “H
H H H
(1) (3)
H H H H
I I I I &
H—C—C—C—0OH H—C—C
o N
H H H H OH
(2) (4)

€O,

54 Balance the equation provided in yyeur answer booklet, using the lowest whole-number

ooefficients. [1]

55 Identify the type of reaction represented.  [1]

JJJJJJJJ

54 CgH 0 — C,H,OH +

=L
(1)

co,
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21 Which hydrocarbon is saturated?

(1) propene (3) butene 44 Given the formulas of four organic compounds:
(2) ethyme (4) heptane
: H H
24 Which element has atoms that can torm single, | [
double, and triple covalent bonds with other (a) H-C—C—C—H (¢) H—C—C—C—H
atoms of the same element? H H H H
(1) hydrogen (3) flnorine
(2) oxygen (4) carbon H H O T T "l+
25 Which compound is an isomer of pentane? (b) H_?_?_G_GH (d) H_(I}_{I: _?_H
(1) butane (3) methyl butane H H H OHH
\=/ propane (4) methyl propane Which pair below contains an alcohol and an
acid?
(1) a and b (3) band d
(2) @ and ¢ (4) ¢ and d
43 Which type of reaction is represented by the equation below?
Note: I and nare very large numbers equal to about 2000,
LS
C=cC — s |l—c—c—
/ \ I I n
H H H H
(1) esterification (3] saponification
(2) fenmentation (4] polymerization

[=1]
o

Base your answers to questions 55 and 56 on the information below.
Diethyl ether is widely used as a solvent.

53 In the space provided in your answer booklet, draw the structural formula for diethyl
ether. [1]

56 In the space provided in your answer booklet, draw the structural formula for an
aloohol that is an isomer of disthyl ether.  [1]

i
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18 Which componnd has an isomer?

)
()

i )
(1) H—tlz—H (3) H—flz—
H

H

I—O—I

|
— ,:l:_H
H

T I
(2) H—tlz—tlz—H (4) H—flz—
H H H

I—0O—XI

I—'L'l'}—I

I—l:._lb—I
2

In saturated hydrocarbons, carbon atoms are
honded to each other by

(1) single covalent bonds, only

(2) double covalent bonds, only

(3) alternating single and double covalent bonds
(4) alternating double and triple covalent bonds

26 Which formula eorrectly represents the prm]uut

of an addition reaction between ethene and
chlorine?

(1) CH,CI, (3) C,H,CI,

(2) CH,CI (4) C,H,CI

49 Which type of organic compound is represented
by the structural formmla shown below?

oy
H—C—C—C—H
HOHH
(1) aldehyde (3) ether
(2) alcohol (4) ester

61 How is the bonding between carbon atoms different in unsaturated hydrocarbons and

i

saturated hydrocarbons® — [1]




