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O

QUESTION ONE (28 marks) M
o

Shade in the bubble next to the BEST answer for each question. g
=

=

1. The number of carbon atoms in the simplest tertiary alcohol is: 5
n

n

O 2 O 3 2

O 4 O s ®

2. The IUPAC name for (CH,);CCH(OH)CH,CH,CH(CH,), is :

O 2,2,6-trimethylheptan-3-ol O 2,6,6-trimethylheptan-5-ol
O 1,11,6- tetramethylhexan-2-ol O 2,6,6,6- tetramethylhexan-2-ol

3.  Which conclusion is incorrect about the reaction of propan-1-ol with sodium metal?

Hydrogen gas is given off.
Propan-1-ol acts as an acid.

The organic product is sodium propanoate.

0000

The reaction involves breaking the O-H bond.

4. The compound CH;CH,CH,Br is produced by reacting PBr; with :

O CH,COCH; O CH,CH,CHO
O CH,CH,COOH O CH,CH,CH,OH

5. What is the suitable reagent used to produce CH;CH,CH,0OH from CH;CH,CHO?

O Ag(NH,)," O H;PO/H,O
O KMnOQ, in alkali O LiAIH,/dry ether
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OU 6.  For the following reaction
g
g
= CH,CH, OH
8 NaCN ~_
- M| + HCN > C
o PN
3 CH; CN
n
5 The structural formula of reactant M is:
L
0
® (O CH;COCH,CH;

O CH,CH,CH,CHO

O CH,COCH,CH,CH,

O CH,CH,CH,CH,CHO

7. The compound that gives yellow precipitate of iodoform when it reacts with an
alkaline solution is

O pentan-1-ol O pentan-3-ol
O pentan-2-one O pentan-3-one

8. The carboxylic acid found in the vinegar solution is

O methanoic acid O  ethanoic acid
O propanoic acid O butanoic acid

9. The structural formula of the organic compound produced by reacting butanoic acid

with PCl; is:
O O
) CH3CH2CH2(|‘,|-CI ) CH3CH2CHzé‘|,-O-CI
OH
(@8] CH3CH2CH2(|ZH-CI O CH,CH,CH,CH,-Cl
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10.

11.

12.

For the following reaction

A | + NaOH » CH;CH,COONa + | B

Which option gives the correct representation of reactant (A) and product (B)?

Reactant (A) Product (B)
o CH,CH,CH,OH H,
) CH;CH,COOH H,
o CH,CH,CH,OH H,O
o CH,CH,COOH H,O

The number of the chiral centre(s) in the following compound is:
CH,
HOOC - CH -CH, - C - COOH

NH, NH,

1

O O 2
O 3 O 4
All the following statements are correct about benzene except:

(O in the side-chains reactions, the ring is not attacked.
(O all the angles between the bonds in the ring are equivalent.

(O it reacts with chlorine to produce chloro benzene under severe conditions.

(O it undergoes electrophilic substitution reactions more readily than addition reactions.

O
o
3
0
~+
3
=
-+
®
=
~+
3.
n
n
o
Q
(2]
®
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QU Use the following information to answer questions 13
2
s Consider the following two reactions:
=
o NO:
=
-+
=n .
& Reaction 1: CONC. HS0,
) + HNO3 ——» H20
o ’ heat v
(2]
®
NO2 NO:
CONC. H:S0,
+ 2HNO >
Reaction 2: ’ heat + 2Hz0
0,N / \N02

13. Which statement is correct about the two reactions?

Reaction 1 is slower than reaction 2.
Both reactions have the same rate.

Both reactions undergo electrophilic substitution.

0000

Reaction 1 undergoes electrophilic substitution whereas reaction 2 undergoes
addition.

14. Which of the following properties belongs to thermosets?

They can be remoulded.
Their chains can be separated easily.

They char and burn at low temperatures.

0000

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

A. What is meant by fermentation of glucose?

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

B. A series of three chemical reactions was carried out as in the flowchart below. Study
it then answer the following questions.

R
K,C H+
L0/ Reaction 1
(excess)
Conc. H,SO./heat HCI
H,O + |L| <<% CH,CH,CH,CH,OH : Q| H,0
Reaction 3 Reaction 2

1. Draw the structural formulae of the organic compounds represented by (R, Q and L).

iii. L

2. Identify the type of the following reactions:

i. Reaction 1:

ii. Reaction 3:

Do not write in this space
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C. Both propanal and propanone react with HCN in presence of NaCN. Which one of
them reacts more readily (propanal or propanone )? Explain your answer.

O
o
=
o
~+
g
=.
-
(o)
5.
(o d
3
n
[%2]
O
)]
0
(0]

D. A group of students investigated three unknown alcohols A, B & C that have the
same molecular formula C,H,,0. Their investigation steps and results are shown in
the diagram below. Study it then answer the questions.

e & &

Step1: Adding acidified dichromate solution
with heating
No D E
reaction

Step2: Adding Fehling solution

’ !

N Cu20
& Red/Orange
reaction z
precipitate
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1. Which alcohol (A,B or C) is considered a primary alcohol? 9
S
2
2. What is the name of the functional group in compound (E)? o
3
3.
n
n
3. Draw the structural formula of : o
(2]
®
i. Compound A:
ii. Compound D:

4. Explain why compound (A) did not react in step one.

Do not write in this space




O
o
=
o
~+
g
=.
-
(o)
5.
(o d
3
n
[%2]
O
)]
0
(0]
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QUESTION THREE

(14 marks)

Explain why pentanoic acid is less soluble in water than ethanoic acid.

B. The following grid shows the formulae of nine organic compounds. Study it and
answer the questions below.

A B O
CHs- CHO CHs- CH,- (|Z|-O - CH,CH; CHs- CH,-COOH
D E
CH,CH,-OH Cy; H3s COONa CHs;- CH,- CH,-OH
G O H O
CH3-C|!—O-CH3 CyHs COONa CH3—(|1-CH3

1. Write the symbol of the correct compound given in the grid above in the spaces
provided for the following statements:

i. Itis known as acetone. ()

ii. Itis produced by the reduction of compound (C). ()

iii. It is formed by boiling up oil with alkali solution. ()

iv. Two compounds react to produce compound B). () and ()

v. It has a carbonyl group and gives a positive test with Tollens’ reagent. ()

2.  Write the chemical equations that represent the following:

i. The acid hydrolysis of compound (G).

ii. The production of compound (D) from compound (A).

Do not write in this space
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C. The following structure shows an incomplete optical isomer of an organic nitrogen
compound called alanine. Consider it and answer the following questions.

H

A/C\,, ........... .COOH

CH,

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

1. To which group of organic nitrogen compounds does alanine belong ?

2. Identify the formula of (A) to complete the structural formula of alanine.

3. Draw the other optical isomer of alanine.

4. What do we call those two optical isomers ?

Do not write in this space




O
o
=
o
~+
g
=.
-
(o)
5.
(o d
3
n
[%2]
O
)]
0
(0]
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QUESTION FOUR (14 marks)

A. 1. A solution of a nitrogen compound (Z) reacts with water to give (CH;),NH3 .

i.  Identify the class of compound (Z) whether it is primary, secondary or tertiary.

ii. Explain why Compound (Z) acts as weak base.

2. Show the synthesis of benzoic acid starting from benzene using the chemical
equations.

B. A serious of two reactions of phenol was carried out as shown in the flowchart below.
Consider it and answer the following questions.

OH

3HCl + X Y

1. Explain why phenol undergoes substitution reactions much more readily than
benzene.

+ H70

Do not write in this space

10
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2. Draw the structural formulae of the organic compounds (X) and (Y).

C. The following is the structural formula of a rubber polymer. Consider it then answer
the questions below.

CH3 CH3

—CH;-C=CH-CH,-CH,-C=CH-CH,};—

1.  What type of polymerisation by which this polymer is formed?

2.  Explain why sulfur is added to this polymer in industry.

3. Draw the structural formula of the monomer that forms this polymer.

(Note that the above polymer has two repeat units).

Do not write in this space

1

O
o
3
0
~+
3
=
-+
®
=
~+
3.
n
n
o
Q
(2]
®
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4 D. Study the given grid that contains six different monomers then answer the questions
3 below.

2

2 A B C

o

5 F,C=CF, CIOC(CH,),COCI HO — CH,CH, — OH

-+

=n

o D E F

I

3 HOOC(CH,),COOH H,N(CH,)NH, HOOC _©_ COOH

1. Which two monomers form the polymer known as terylene?

2. What is the name of the functional group in the polymer formed from the reaction of
monomers B and E?

3. Choose a suitable monomer from the grid to draw the structural formula of a
polymer formed by addition polymerization. Draw two repeat units of this polymer.

[ End of the Examination ]

12
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O
o
3
0
~+
3
=
-+
®
=
~+
3.
n
n
o
Q
(2]
®
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Distribution of cognitive domains and marks.

Questio

Sexial. n Item | Mark Unit Cognit.ive Output
No number domain

1. 1 1 2 Alcohols 196 Knowing 1-3
2, 1 2 2 Alcohols 195-208 Applying 1-4
3. 1 3 2 Alcohols 196 Reasoning 1-6(ii)
4, 1 4 2 Alcohols 199 Applying 1-6(iv)
5. 1 5 2 Aldehydes & ketones 221-227 Applying 2-5(iii)
6. 1 6 2 Aldehydes & ketones 223 Reasoning 2-5(iv)
7. 1 7 2 Aldehydes & ketones 223-224 Applying 2-5(ii)
8. 1 8 2 Carboxylic acids 229 Knowing 3-1
2. 1 9 2 Carboxylic acids 231 Applying 3-5(iv)
10. 1 10 2 Carboxylic acids 229-237 Reasoning 3-5(1)
L1 1 11 2 Nitrogen compounds 247 Applying 4-4
12. ) VY Y Aromatic compounds 210,213 Knowing 5-1
13. ) ‘Y Y Aromatic compounds 212,217 Applying 5-2(1),4
14. ) Ve Y Polymers 251 Knowing 6-3
15. 2 A 1 Alcohols 200 Knowing 1-1
16. 2 B.1-i 1 Alcohols 196 Applying 1-6(1)
17. 2 B.1-ii 1 Alcohols 197 Applying 1-6(iv)
18. 2 B.1-iii 1 Alcohols 199 Applying 1-6(v)
19. 2 B.2-i 1 Alcohols 196 Knowing 1-6(i)
20. 2 B.2-ii 1 Alcohols 199 Knowing 1-6(v)
21, 2 C 1 Aldehydes & ketones 224 Knowing 2-5(1v)
22. Y D.1 ) Alcohols Va1 Applying 1-3
23. Y D.2 1 Aldehydes & ketones Yvy Knowing 2-2
24, Y D.3-i 1 Alcohols 195-199 Applying 1-5
25. 2 D.3-ii ) Aldehydes & ketones 221-228 Applying 2-4
26. 2 D4 2 Alcohols 196 Reasoning 1-6(i)
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Serial. | Question Ttem | Mark Unit Cognit.ive Ontput
No number domain
27 3 A 2 Carboxylic acids Applying 3-2
28 3 B.1- 1 Aldehydes & ketones 221 Knowing 2-2
29 3 B.1-ii 1 Carboxylic acids 231 Applying 3-5ii
Y0 3 B.1-iii 1 Carboxylic acids 235 Knowing 3-7
¥l 3 B.1-iv 1 Carboxylic acids 231 Applying 2-5iii
¥2 3 B.1-v 1 Aldehydes & ketones 222 Knowing 2-5i
v3 3 B.2-i 1 Carboxylic acids 234 Reasoning 3-6
Y4 3 B.2-ii 1 Aldehydes & ketones 223 Reasoning 2-5iii
Y5 3 C.1 1 Nitrogen compounds 246 Knowing 4-2
Y6 3 C.2 2 Nitrogen compounds 246 Applying 4-2
Y7 3 C3 1 Nitrogen compounds 247 Reasoning 4-4
38 3 C4 1 Nitrogen compounds 247 Knowing 4-4
v 4 A.l-1 1 Nitrogen compounds 239 Applying 4-1
£ 4 A.l1-i 1 Nitrogen compounds Yét Applying 4-1
£) 4 A2 2 Aromatic compounds 214,217 Reasoning | 5-2(iii),5
£y 4 B.1 1 Aromatic compounds 216 Knowing 5-4,5
£y 4 B.2 3 Aromatic compounds 216 Applying 5-4.5
£t 4 C-1 1 Polymers 252 Applying 6-4
to 4 C.2 1 Polymers 251 Applying 6-3
£ 4 C.3 1 Polymers 252 Reasoning 6-4
£y 4 D.1 1 Polymers 255 Applying 6-5
EA 4 D.2 1 Polymers 255 Applying 6-5
€9 4 D.3 1 Polymers 252 Applying 6-4
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TOTAL MARKS: 70

Question One (28 Marks)

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

Item No. Correct option
1 4
2 2,6,6-trimethylheptan-3-ol
3 The organic product is sodium propanoate
4 CH;CH,CH,0OH
5 LiAIH,/ dry ether
6 CH;COCH,CHj3;
7 | Pentan-2-one
8 ethanoic acid
O
9 Il
CH;CH,CH, C-Cl
- Reactant A Product B
CH;CH,COOH H,0O
11 2
12 It reacts with chlorine to produce chloro benzene under severe
conditions
13 Both reactions undergo electrophilic substitution
14 They have covalent bonds between their chains




(1 mark)

B. 1-i) R:CH3CH,CH,COOH (1 mark)
11) Q: CH3CH2CH2CH2C1 (1 mark)

111) L: CH3CH2CH:CH2 (1 mark)

2-1) Reaction 1: Oxidation reaction (1 mark)

ii) Reaction 3: dehydreation reaction (1 mark)

C. The propanal will reacts more readily. (1 mark)

Because, the propanal has only one alkyl group donating electrons to
reduce the charge on the carbonyl carbon, while the propanone has two
alkyl groups . Thus the 5" charge on carbonyl C atom in aldehvyde is

larger and therefore C-C breakage is easier. (1 mark)
 For any underlined sentence mark is given.
D. 1. Compound C (1 mark)
2. Aldehyde or Carbonyl _ (1 marks)
CH;
|
3.1 CH;— C —CH; (1% marks)
OH
il. CH _cljl CHz-CH3 (1% marks)
O

- Compund (A) is a tertiary alcohol that can not be oxidised by K,Cr,O,/H"
- The carbon atom which is attached to OH does not contain a hydrogen atom

- The C-C bond can not be broken by K,Cr,0,/H". (1 mark)

 For any answer from above mark is given.
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Question Three (14 Marks) 1 e S LN 24 5 /’/I

- pentanoic acid has bigger molar mass than ethanoic acid.

e For any answer from above mark is given.

il

ii.

iv.

O
(I) or CH3-I(I?-CH3
(F) or CH;3-CH,-CH,-OH
(E) or C;7;H35COONa
(Cand D) or (CH3-CH,-COOH and CH;3;CH,-OH)
(A)or CH;-CHO
One mark for each

O
I HCI

CH;-C-O-CH; + H,0O CHs-OH + CH;-COOH (1 mark)

To get the mark, all components of the equation should be written correctly.
If student writes HCI or H,SOj4 or Acid , mark is given.

(6 marks)

NaBH, / H,O
CH;-CHO + 2[H] e CH;-CH,-OH (1 mark)

To get the mark, all components of the equation should be written correctly.
If student writes the reducing agents LiAlH, in dry ether or H,/Ni, mark is given.

C. 1. Amino Acids (1 mark)
2. (A): -NH; or NH, (1 mark)

3.

H
/ T

HOOC /C\}Hz or HOGE “T\ (1 mark)

CH:z A
CH3

To get the mark, all components of the structure should be drawn correctly.

4. Enantiomers. (1 mark)
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Question Four (14 Marks).
A. 1-i) Secondary. (1 mark)
i) - Compound (Z) is an amine which known as a weak base. (1 mark)

- Compound (Z) accepts an H' ion from the water.
- The lone pair of electrons on the nitrogen atom in Compound (Z) forms a dative
bond with the H' bond.

o For any answer from above mark is given.

@ CHsCI KMnO, COOH (2 marks)
AlCl3

benzene in alkah

(% mark) (*2 mark) (Y2 mark) (%2 mark)

o Oxidation or [O] or any proper oxidizing agent, % mark is given

B.1) (1 mark)
- The OH in phenol is an electron donating group.

- There are two lone pairs of electrons on the oxygen atom of phenol that are drawn
towards the delocalized system around the benzene ring.
- The two lone pairs of electrons on the oxygen atom are donated in the benzene ring.

e Any answer from above mark is given.

OH oK'

Cl
Cl (3 marks)
2) X: Y:

Cl

e For each compound (1Y% mark).



. addition polymerisation

4

To be more durable or to make it harder wearing Me it stronger
or to vulcanise it or to make sulfur bridges or cross links between the
rubber chains.

o For any answer, mark is given.

T
CH2: C-CH:CHZ

C and F
Amide
F F F F
I
C C C C
I .
B F F F

This is the end of the Marking Guide

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)

(1 mark)
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