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TIME: 3 HOURS

MARKS: 100
INSTRUCTIONS AND INFORMATION
1. Answer all the questions.
2. Read all the questions carefully.
3. Number the answers according to the numbering system used in this question paper.
4, Write neatly and legibly.
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QUESTION 1: GENERAL

11

1.2

Indicate whether the following statements are TRUE or FALSE by writing only
‘“True’ or ‘False’ next to the question number (1.1.1-1.1.5) in the ANSWER
BOOK. Give a reason for each answer.

111 Propanol and ethyl methyl ether are isomers.

1.1.2 In a propanoic acid CHsCH2COOH, the functional group is the
portion that is highly reactive.

1.1.3 Trichlorofluoromethane is a molecule that contains hydrogen in its
structure.

114 Hydrogen and deuterium are isotopes.

1.15 The condensed formula of pentane is CHsz(CH2)4CHs.
(5x2)

Convert the following condensed molecules into skeletal structures (shorthand
structures):

1.2.1 CH3(CH,),CHj

1.2.2 CH,=—=CH——CH,CI
(2x%x2)

Determine the hybridization around the indicated atom in the following
molecule:
CHZ:fZCHZ

QUESTION 2: ALKANES

2.1

2.2

2.3

Draw the structure of the following alkane and give its molecular formula:

A cyclic alkane with 4 carbons

During a laboratory experiment, Victor, an organic chemistry student notices
that pentane dissolves in benzene, but it does not dissolve in water. Give a
plausible explanation for the observation.

(Hint: consider the polarity of the compounds)

Give the IUPAC name for the following compound:

CH
| 3 CH,>CHs
CH3z——C——CH,CH
CH CH>CHg Downloaded from www.mycourses.co.za
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2.4 The halogenation of alkanes involves three distinctive steps. Name the THREE
steps in order. (3)
[13]
QUESTION 3: ALKENES
3.1 Name THREE isomers of an alkene with molecular formula CsHs. (3)
3.2 State Markovnikov’s rule. (2)
3.3 Draw the products formed when the following alkenes are treated with HCI.
3.3.1 CHs\
C—CH, + HCI — >
CHy~"
3.3.2 CHs
@ R
(2 x2) 4)
3.4 Write down the equation for the elimination reaction of 2-pentanol in sulphuric
acid. Apply the Saytseff rule and identify the major and minor products. (4)
[13]
QUESTION 4: ALKYNES
4.1 Draw the structural formula of 5,6-dimethyl-2-heptyne and give the molecular
formula for this compound. (3)
4.2 Name and draw the structure of the alkyne formed in the following reaction:
CH3CH2CH2CH2_BF + NaC=—=CH —— (3)
4.3 Using propyne as the starting material, outline a method for the conversion of
propyne to 2-butyne. Use chemical equations to answer. 4)
[10]

QUESTION 5: AROMATIC COMPOUNDS

51 Draw structures for the following aromatic compounds:
5.1.1 p-amino toluene
5.1.2 m-methyl aniline

2x2)  (4)
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5.2 Using structural formulae, write down the reaction equation for the
halogenation of benzene with bromine gas in the presence of Lewis acid.
Name the product formed. 4)
5.3 Name the following aromatic compounds:
5.3.1 CHs

NO,

5.3.2
Br

(2 x 2) 42)
[12]

QUESTION 6: ALCOHOLS

6.1 Name the following alcohols and classify each of them as primary, secondary
or tertiary alcohols:

611  CHsCH,CHOHCH,
6.1.2 CH3CH,COH(CH,),

6.1.3 CH5CH,CH,OH
(3x2) (6)

6.2 Write down a balance reaction equation for the preparation of methanol from
carbon monoxide and hydrogen. (3)

Draw and name the structure of the alcohol formed in the following reaction:
+
‘ CH3CH,CH,—MgBr + CH,C—H H5O

| -
[11]
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QUESTION 7: ALDEHYDES AND KETONES
7.1 Draw the structures of the following compounds:
7.1.1 2-methoxyhexanal
7.1.2 2-ethylcyclopentanone

7.2 Name two types of organic compounds with a carbonyl group that can be
formed when primary alcohols are oxidised.

QUESTION 8: AMINES

8.1 Draw structures for each of the following compounds and classify each of
them as a primary, secondary, or tertiary amines:

8.1.1 o-bromoaniline

8.1.2 Ethyl propylamine

(2 x2)
8.2 Using chemical equations, outline a method for the preparation of butyl amine
‘ from butyl chloride and ammonia.
QUESTION 9: CARBOXYLIC ACIDS
9.1 Name the following compounds:
9.1.1 CeHsCOOH
9.1.2 CH3(CH,)¢COOH
9.1.3 CH3;CH,CHCICOOH
(3x2)
9.2 The reaction between butanol and ethanoic acid form an ester. Use a reaction
to illustrate the answer and name the ester formed in the product.
TOTAL.:
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PERIODIC TABLE

THE PERIODIC TABLE OF ELEMENTS
DIE PERIODIEKE TABEL VAN ELEMENTE

1 2 9 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
(1) (n my (V) (V) (V) (Vi) (VI
- 1 KEY /| SLEUTEL Atomic number 2
o H Atoomgetal He
1 | 4
3 4 29 5 3 7 8 9 10
2 Li |2 Be m_mn:o:mnm._..._ﬁ._é. e ﬁ:#lm___,_._._n__o_ SBlECIZNISOI|Z Ne
7 9 Elektronegatiwiteit |~ 63.5 Simbool 11 12 14 16 19 20
1 12 A 13 14 15 16 17 18
o e . ._ . w &0 . | w =]
s Na|= Mg Approximate relative atomic mass ~AL|l= Si|l P | S | CE| Ar
23 24 Benaderde relatiewe atoommassa 27 28 31 32 35,5 40
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
s Ki2CalZScleTi|eV|ECr|lcMn|ZFe|ZColZ Ni|[ZCulZ2Zn|:Ga|zGe|gAs|v Se|q Br| Kr
1] 40 45 48 51 52 55 56 59 59 63,5 65 70 739 75 79 80 g4
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
sRbZ2Sr2 Y 2Zr| Nb|2Mo|2Tc|iRu|dRh|GPd(ZAg=Cd=In 12Sn2ShbiTe|d | | Xe
86 88 a9 91 92 96 101 103 106 108 112 115 119 122 128 127 131
55 56 57 72 79 74 75 76 77 78 79 80 81 82 a3 84 85 86
cCs|gBa| La2Hf| Ta|] W| Re| Os| Ir| Pt| Au| Hg|2 T¢|2Pb|2 Bi|3 Po|s At| Rn
133 137 139 179 181 184 | 186 190 192 195 197 201 204 | 207 | 209
a7 88 89
= o
s Fris Mﬂnmm Ac 58 59 €0 61 62 B3 64 E5 66 67 68 69 70 71
Ce | Pr [Nd [Pm |Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
140 141 144 150 | 152 157 159 163 165 167 169 173 | 175
80 91 82 93 84 95 96 a7 98 899 100 101 102 | 103
Th | Pa| U |[Np|Pu |Am |Cm Bk | Cf | Es | Fm | Md | No | Lr
232 238
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