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QUESTION ONE (28 marks)

Shade in the buble next to the BEST answer for each question.

1.  All the following statements belong to primary alcohols except:

the smaller primary alcohols are miscible with water.

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

they can be dehydrated to produce corresponding alkanes.

their boiling points are higher than corresponding alkanes.

0000

they can be oxidised to produce corresponding aldehydes.

2. The structural formula of 3,3-dimethylbutan-2-ol is:

O (CH,);CCHOHCH, O (CH,);CCH,CH,OH
O (CH,),COHCH,C,H. O (CH,),COHCH(CH,),

3. Which compound is not oxidised by acidified potassium dichromate solution?

O CH,(CH,),CHO O (C,H),COHCH,
O CH,C(CH,),CH,OH O (CH,),CHCHOHCH,

4. Consider the following reaction:
CH,CH,CH,0OH + HC| —— CH,;CH,CH,Cl + H,O

Which statement is incorrect about this reaction?

It is a halogenation reaction.
The halide ion acts as a nucleophile.

The reaction involves breaking the C-O bond.

0000

It is an example of electrophilic substitution reactions.
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OU 5. The IUPAC name for the following compound is:

=

2’ (O  3-ethyl-5,5-dimethylhexan-4-one. CH, O

= (O  4-ethyl-2,2-dimethylhexan-3-one. | I

9‘ . CH3_C —C — CH — C2H5
> (@) 3-ethyl-5,5,5-trimethylpentan-4-one. |

~+

= O 3-ethyl-1,1,1-trimethylpentan-2-one. CH, C,Hs
S

QD

(2]

®

6.  Which of the following reactions involves a sequence of halogenation, oxidation and
cleavage of C-C bond?

Ethanol with HCI.
Propan-1-ol with Pl;.
Butanone with NalO.

0000

Ethanoic acid with PCls.

Use the following information to answer question (7).

A student has been asked to make predictions about the reaction below:

NaBH,/H,O

C;H,O » C;HO
His predictions were as follows:

i. It is a reduction reaction.

ii. Both C3H,O and C;HgO have a carbonyl group.

iii. C3H,Ois a ketone whereas C3HgO is a secondary alcohol.

iv. C3H,O is a primary alcohol whereas C;HgO is an aldehyde.

7. Which predictions he made are correct?
O iandiii O iandiv
O i andiii O iiandiv

8. The soap molecules are produced by the reaction of:

oil with hydrochloric acid.
oil with sodium hydroxide.

glycerol with hydrochloric acid.

0000

glycerol with sodium hydroxide.
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9. The IUPAC name for the following compound is:

(O 2,5-diethyl-5-methylhexanoic acid. (|:H3 (|:2H5
(@) 2-methyl-2,5-diethylhexanoic acid. CH5CCH,CH,CHCOOH
O  2,5-diethyl-2-methylheptanoic acid.

O  2-ethyl-5,5-dimethylheptanoic acid.

CyHs

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

10. One of the following statements belongs to ethanoic acid:

(O it can be oxidised by K,Cr,0; to ester.
O it has lower boiling point than of ethanol.
O it forms ethanoate when reacts with NaOH.

(O itis less soluble than butanoic acid in water.

11. Which of the following compounds is amide?

(O CH;CH,CH,CN (O (CH;CH,CH,)5N
O H,NCH,CH,COOH (O CH;CH,CH,CONH,

12. One of the following statements about phenol is incorrect:

It is more acidic than ethanol.
It reacts with strong alkali to produce phenoxide.

It requires a catalyst to react with bromine water.

0000

It undergoes substitution reactions much more readily than benzene.
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OU 13. In the following reaction:
=}
& OH
3
] + 3C, —m > X + 3HC
3
2'.
" The structural formula of the compound represented by (X) is:
I
® OH OH
Cl Cl Cl Cl
@) @)
Cl
Cl
OH OH
Cl Cl
@) @)
Cl Cl Cl
Cl

14. Which of the following properties does not belong to thermoplastics?

They can be remoulded.
They soften when heated.

Their chains can be separated relatively easy.

0000

They have covalent bonds between their chains.
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QUESTION TWO (14 marks)

15.

16.

Ethanol is considered as the fuel of the future. In industry it is manufactured on
large scales either from ethene as a raw material or from glucose. Based on these
information answer the following questions.

i.  Write the chemical equation that indicates the production of ethanol from ethene.

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

ii.  What are the conditions of temperature and pressure required to produce ethanol
from ethene?

iii. Name the process of ethanol production from glucose.

Two unknown alcohols (A and B) have the same molecular formula but different
structural formula. Each alcohol has 4 carbon atoms. They were identified in two
steps as shown in the flowchart below. Study it then answer the questions.

?

Step 1: Adding acidified K,Cr,O5 with heating

v v

P9

Step 2: Adding NalO

v Y
() + cHi; No

reaction

Do not write in this space
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i What is the name of the reaction in step (2)?

ii. Draw the structural formulae of compounds (A, B, C and E)

Compound (A):

O
o
=
o
~+
g
=5
=
D
5.
(o d
=
(7]
(2]
el
QD
0
D

Compound (B):

Compound (C):

Compound (E):

iii. Identify the functional group in compound (D).

17. Write the chemical equations that represent the following:

i.  Reaction of propan-2-ol with PBrs.

ii. Dehydration of propan-1-ol.

iii. Addition of HCN to propanone in the presence of NaCN.

Do not write in this space
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QUESTION THREE (14 marks)

18.

19.

Most aldehydes give positive tests with both Tollens' and Fehling's reagents.

i.  What are the formulae of the precipitates formed when an aldehyde reacts with each
reagent?

Tollens' reagent:

Fehling's solution:

ii. Pentan-1-ol has lower boiling point than butanoic acid although they have the
same relative molecular mass. Explain why.

A series of three chemical reactions was carried out as shown below. Study it then
answer the questions.

0O Reaction (1)
Il
CH;C-O-CHj, CH,OH + A
H"(acid)
+
+
CH;CH,-COOH
KOH
Reaction (2) HCI l Reaction (3)
C B
-+ +
H,O H,O

i.  Indicate the number of the reaction from the series that represents:

Hydrolysis:

Esterification:

Do not write in this space
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2012/2013

Draw the structural formulae of the organic compounds (A) , (B) and (C).

A:

B:

C:

Write the chemical equation that shows the reduction of compound (A) with LiAIH, in

dry ether.

20. The following grid shows the formulae of six organic compounds. Consider it and
answer the below questions.

A B C
Q
CH,-C-NH, CH3-CH,-CH,-NH, CH;-CH,-CH,-C=N
D E F
C,H CH
HCHO 3 7\NH | 3
C3H7/ H,N—CH —COOH

Which compound from the grid:

A: is a secondary amine.

B: is a nitrile.

C: has a chiral centre .

D: its solution known as formalin.

Write the chemical equation that shows the reaction of compound (B) with HBr .

Do not write in this space
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QUESTION FOUR (14 marks)

21.

i.  Explain why (CH3),NH is more basic than CH;NH,.

O
o
3
0
~+
3
3.
~+
®
=
~+
=3
n
n
o
Q
(2]
®

NO,
ii. Show the synthesis of [ 1,3,5 trinitrobenzene ] starting from
benzene by using the chemical equations.
O,N NO,
22. A series of three chemical reactions was carried out as follows
3Cl, CH;CH,CH,CI
Y < ) > X + HCI

sunlight AICI,
reaction (1) benzene .

reaction (2)

FeBrj Br,
reaction
(3)
y4 + HBr

i.  Which reaction from the series represents addition reaction?

ii.  Draw the structural formulae of the organic compounds (X),(Y) and (2).

X:

Y:

Do not write in this space
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23. The following shows a polymerisation reaction. Study it then answer the questions
below.

nCH3OOC—©—COOCH3 +  nHOCH,-CH,OH

O
o
=
o
~+
g
=5
=
D
5.
(o d
=
(7]
(2]
el
QD
0
D

ﬁ_©_ ﬁ—OCHzCHZO +  (@n-1) X

i.  Whatis the functional group found in the polymer formed in this reaction?

ii. The product X is a small molecule eliminated during the polymerisation reaction.
What is name or formula of X?

iii. Identify the type of the polymerisation in this reaction.

Do not write in this space

10
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24. Poly(ethene) is a polymer forms from ethene (CH,=CH,) in an addition polymerisation
reaction. It has two types; high density polythene and low density polythene .

i.  Whatis the difference between the chains of high density polythene and those of
low density polythene ?

ii.  Draw the structural formula of poly(ethene) with three repeat units.

[ End of the Examination ]

Do not write in this space
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=5
=
D
5.
(o d
=
(7]
(2]
el
QD
0
D

Do not write in this space
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Distribution of cognitive domains and ma
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www,m»,%) J)) ,{

;? -,j_.
Serial. No | Question | Jtem | Mark Unit Page l ve Output
number domain

1 1 1 2 Alcohols 199 Knowing 6v
2 1 2 2 Alcohols 196 Applying 3

3 1 3 2 Alcohols 196 Applying 6(1)
4 1 4 2 Alcohols 198 Reasoning 6iv
5 1 5 2 Aldehydes & ketones 221 Applying 3

6 1 6 2 Aldehydes & ketones 223 Applying 5(ii)
7 1 7 2 Aldehydes & ketones 223 Reasoning 5(iii)
8 1 8 2 Carboxylic acids 235 Knowing 7

9 1 9 2 Carboxylic acids 229 Applying 3
10 1 10 2 Carboxylic acids 229-233 Reasoning 1
11 1 11 2 Nitrogen compounds 244 Applying 1
12 1 12 2 Aromatic compounds 216 Knowing 4
13 1 13 2 Aromatic compounds 216 Applying 4
14 i 14 2 Polymers 251 Knowing 3
15 2 A.l 1 Alcohols 200 Knowing 7
16 2 A2 1 Alcohols 200 Knowing 7
17 2 A3 1 Alcohols 200,195 Knowing 1,7
18 2 B.1 1 Alcohols 196 Applying 5i
19 2 B2 | 4 A1°°h°lljjc‘?olr‘fee:‘ydes & | 196223 | Applying | 6i,5ii
20 2 B3 1 Aldehydes & ketones 221 Knowing 1
21 2 C1 2 Alcohols 198 Reasoning 6(iv)
22 2 C2 2 Alcohols 199 Reasoning 6(v)
23 2 C3 1 Aldehydes & ketones 224 Knowing 5(@iv)
24 3 Al 2 Aldehydes & ketones 223 Applying 5(1)
25 3 A2 2 Carboxylic acids 229 Knowing 2
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TOTAL MARKS: 70

Question One (28 Marks)

There are 14 multiple-choice items. Each correct answer is worth TWO marks.

m{::;ll:ler Answer
1 they can be dehydrated to produce corresponding alkanes
2 (CH3);CCHOHCH;
3 (C,Hs),COHCHj5
4 It is an example of electrophilic substitution reactions
3 4-ethyl-2,2-dimethylhexan-3-one
6 Butanone with NalO
7 i and iii
8 oil with sodium hydroxide
9 2-ethyl-5,5-dimethylheptanoic acid
10 it forms ethanoate when reacts with NaOH
11 CH;CH,CH,CONH;,
12 It requires a catalyst to react with bromine water
OH
Cl Cl
. Y
W’
Cl
14 They have covalent bonds between their chains

(1)
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Question Two (14 Marks) \ eI
H3PO, el

e [f catalyst is missing, mark is given.

e To get the mark, all components of the equation should be written correctly.

2. Temperature at 350°C. (V2 mark)
Pressure at 60 atm. (2 mark)

3. Fermantation (1 mark)
B. 1. The iodoform reaction (1 mark)

OH
| (1 mark)
2. A CH3CHCH2CH3
B: CH3CH2%H2CH20H (lmark)
c:  CH;CH,CCH; (1mark)
1
P CH:-CH,C-O'Na' (1 mark)
3. Aldehyde or Carbonyl. (1mark)
OH Br

l
C. i, CH;CHCHj; + PBrs —> CH3;CHCH; +POBr; + HBr (2 marks)

Y, v, v, v,
H,SO
ii. CH,CH,CH,OH Chezat ' »  CHs-CH=CH, +H,0 2 marks)
v, Y, Y, v,
TN \ / (1 mark)
iii. CH3;CCH;+HCN > - C\
" cH

@)
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Question Three (14 Marks) R "
J /
A. 1. Tollens' reagents: Ag 2 L\f’@ " (Imark)

Fehling's reagent: Cu,O (1mark)

2. - Because the hydrogen bonds in the butanoic acid are stronger than (2 marks)
those of alcohol pentan-1-ol .

- The molecules of the butanoic acid pair up forming dimers.

e For any of the above answer, mark is given.

B. 1.i. Reaction (1)

(2 mark)
ii. Reaction (2) (%2 mark)
2.
A: CH;COOH (k)
B: CH;COOK' (Imark)
C: CH;CH,COOCH; (1mark)
LiAlH, ind h
3. CH;COOH ALy e, CH,CH,-OH (1mark)
. then H,0
o If catalyst is missing, mark is given.
e To get the mark, all components of the equation should be written correctly.

C.1.i. E (1 mark)
ii. C (Imark)
iii. F (1mark)
iv. D (1mark)

2.

CH3CH2CH2NH2 + HBr — CH3CH2CH2N+H3BI'- (lmark)

o To get the mark, all components of the equation should be written correctly.

)
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Question Four (14 Marks).

A.l. (2 marks)

- Because CH3NH, is a primary amine as it has one alkyl group which
donates electrons toward the nitrogen atom. This makes nitrogen's
lone pair less accessible in CH3NH, than in (CH3),NH.

- (CH3),NH is a secondary amine which has two alkyl groups that feed
electrons to nitrogen more than primary amine. This makes nitrogen's
lone pair more accessible in (CH;),NH than in CH;NH,. The two ethyl
groups also reduce the density of charge on the positive ion produced to a
greater extent.

- For any of the above answer, mark is give.

2. N 02

ﬁ CONC. sto4 +H0 (2 marks)
() +mo,
T 55-60 °c

NO, Foz

CONC.H,S0; 27N

= 2HNO; > ( D 200

@ * Heat A
~ NO,

O;N

-for each complete equation (1) mark

Another answer
NG
P CONC. H,S0,
U + 3HNO;3 ‘m’ )f()j\ + 3H,0
g i NO,

ON L
(2mark) (Y2mark) (%2 mark) (2 mark)

(4)
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B.1. reaction (1) (1 mark)
.il
CH,CH, CH3
2. X: ©/ (1 mark)
(;Jl

Gl ~ A (1 mark)

¢ ™
Cl (1 mark)

Z: ©/ Br

C.1. Ester (1 mark)
2. CH;0H or Methanol (1 mark)
(1 mark)

3. Condensation polymerisation

D.1.

- The chains of (LDPE) are branched or not straight whereas the chains of (HDPE) are
straight or not branched or lined up.

- The chains of (LDPE) can't pack in regular pattern whereas the chains

. 1 mark
of (HDPE) can pack closely together or line up together. ( )
e For any answer from above mark is given.
H H H H H H
5 l | I l | ’ (2 marks)
| R
H H H H H H

This is the end of the Marking Guide
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