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Question 1: Multiple Choice Items (28 marks)

There are 14 multiple-choice items worth two marks each.

Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  Which statement about ethylene glycol and ethanol is correct?

They have different functional groups.
They both can form hydrogen bonding.

Ethylene glycol is a triol while ethanol is a diol.

0000

Ethylene glycol is a secondary alcohol while ethanol is a primary alcohol.

2)  Which of the following compounds has the highest boiling point?

H.C H.C
C) 3 \/\CH3 C) 3 \/\OH
OH
O Hac\)\ O  HC~_~_~CH;
CH,

3)  Which of the following compounds cannot be oxidized under ordinary conditions?

3-methylbutan-1-ol
2-methylbutan-1-ol
3-methylbutan-2-ol

0000

2-methylbutan-2-ol

Do not write in this space
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Question 1 continued

4)

S)

6)

For the following reaction:

CH, OH CH, ClI

catalyst 3
ISR o
CH

H,C CH, H,C 3

What is the option that represents the type of this reaction and the catalyst used?

Type of the reaction Catalyst
@) Nucleophilic addition ZnCl,
O Nucleophilic addition K,Cr,O, / H"
O | Nucleophilic substitution ZnCl,
O | Nucleophilic substitution K,Cr,O, /H*

What type of organic product is produced when 3-methylbutanone is reacted with
hydrogen and using nickel as a catalyst?

O an aldehyde O  a tertiary alcohol
(O asecondary alcohol O a carboxylic acid

What is the correct structural formula for 4,4-diethyl-3-methylhexanal?
@) C,H.C(C,H,),CH(CH,)CH,CHO
C,H.C(CH,),CH(C,H,)CH,CHO

C,HCH(C,H,)C(CH,),CH,CHO

0 0 O

C,HCH(CH,)C(C,H,),CH,CHO

Do not write in this space
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Question 1 continued

7)

8)

9)

10)

What is the correct test that can be used to practically distinguish between the

following two compounds?
| 1

H.C
\/\/\
O/\H ’ CH3

Using LiAIH, in dry ether.
Test with Fehling's solution.

Addition of acidified KMnO4 solution.

0000

Reaction with an alkaline solution of iodine.

Which of the following carboxylic acids is found in the cow's milk?

(O Ethanoic acid. O Methanoic acid.
(O 2-hydroxypropanoic acid. O 3-hydroxybutanoic acid.

Which of the following properties is incorrect about carboxylic acids and esters?

They both can produce salts when reacted with alkali.
They both can be formed using strong acid as a catalyst.

Their formation reaction can be speeded up by heating under reflux.

0000

The products of esterification can react to form carboxylic acid and water.

Which of the following statements is incorrect about the following reaction?
OH OH OH

X [+3KOH 4 3CH, - (CH,),, - COOK" + CH, - CH - CH,

Reactant (X) is called glycerol.
CH,-( CH,), ,~COOK" is precipitated using NaCl.
Reactant (X) is ester whereas CH3—( CHZ)M—COO'KJr is salt.

0000

The reaction requires boiling up reactant (X) with potassium hydroxide.

Do not write in this space
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Question 1 continued

11) Which option shows the correct order for the three amine compounds according to
their tendency to donate their nitrogen's lone pair more easily to an acid?

(CH,CH,CH,),NH > CH,CH,CH,NH, > <(:>}NH2
@NHZ > (CH,CH,CH,),NH > CH,CH,CH,NH,
CH,CH,CH,NH, > (CH,CH,CH,),NH > @
CH,CH,CH,NH, > <©>7NH2 > (CH,CH,CH,),NH

The following reaction takes place in the presence of a catalyst and a certain condition.

O

O

O

O

NH

2

O+ x —— v+

12) Which of the following options cannot represent (X) and (Y)?

X
CH CH
CH,CH,CI @§
B @§
CH3?=O CH C @)
e
3C| %

Do not write in this space
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Question 1 continued

13) Which of the following reagents and reaction conditions are used in acylation of

benzene?
(@) H,SO,+ HNO3/ 60°C (@) CHBCOCI/ AICI3
O CH,CI/ AICI, O Br,/ FeBr,

14) Which of the following polymer structures is thermoset?

Oy _Ry
—>\_Y o Bk
0
Q HO

CH CH CH
SN P . f“o—»s
D _(|:_CH2_C|:_CH2_(|:_CH2_ D Q | N &
H H H .gfw
Polypropylene LA Polyester resin
CHy
H
\N_ H H H
Y L L]
O —c¢c—c—c—c—c—C o —C—C—C—-C—C—
T\ N
HHHHH Y H HH HH
Nylon 6 LDPE

Do not write in this space
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Extended Questions (42 marks)

Write your answer for each of the following questions in the space provided.
Be sure to show all your work, including the correct units where applicable.

Question 2 (14 marks)

15) Menthol is an organic compound made synthetically or obtained from corn mint and
peppermint. The structural formula of menthol is shown below. Study it and answer
the following questions.

a. What type of alcohol is menthol? (primary or secondary or tertiary)

b. What is the suitable reagent and condition that can be used for converting
menthol to alkene?

c. Draw the structural formula of the compound produced when menthol is heated
with acidified potassium dichromate (VI) solution.

Do not write in this space
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Question 2 continued

16) Study the structural formulae of the two organic compounds shown below, then
answer the following questions.

H
P = Bond (C)
O \ 0
Bond (A) —= Bond (B) HaC_ CH | /
H,C CHs
OH CH3
Compound (1) Compound (2)

a. What is the IUPAC name for both compounds?

(i) Compound (1):

(i) Compound (2):

b. You have studied different reactions in which (C-O) or (C-C) or (O-H) bonds
are broken. Suggest a type of reaction in which each of the following bonds is
broken.

(i) Bond (A):

(ii) Bond (B):

(iii) Bond (C):

c. Which one of the two compounds can form hydrogen bonds with its molecules?

Explain your answer.

Do not write in this space
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Question 2 continued >
5
o
~+
17) Starting with cyclohexanone, show how cyclohexene can be synthesized using g
chemical equations, suitable reagents, conditions and catalysts. You also need to o
name the type of reaction in each step. =
=5
(Hint: more than one step is required to produce cyclohexene from cyclohexanone) z
O I
(2]
®
cyclohexanone cyclohexene

Do not write in this space
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Question 3 (14 marks)

18) A student carried out two reactions, one for butanal and the other for butanone as
shown in the diagram below. Study it then answer the following questions.
Reaction Rate

NaCN
+HCN —— slow

Test tube (1)
NaCN
Test tube (2)

a. Draw the structural formulae of the organic compounds produced from both
reactions?

b. Which test tube contains butanal? Explain your answer.

Do not write in this space
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Question 3 continued

19) An unbranched ester with six carbon atoms was produced by esterification reaction.

[
The carbonyl group (—C—) in this ester is the carbon number two.
Use the previous information to answer the following questions.

a. Which reactant acts as a nucleophile in this esterification reaction?

b. Write the chemical equation for this reaction.

20) The table below contains three compounds. Consider it to answer the following

questions.
Compound A B C
Formula HCOOH CH,OH HNO,

a. Which compound (A or B) forms stronger hydrogen bonds between its molecules?
Explain your answer.

b. Compound (A) is a stronger acid than compound (B). Give two reasons.

Do not write in this space
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Question 3 continued

c. Compounds (A) and (C) of equal concentrations both undergo usual reactions
of acids, but with different rates. Explain why compound (A) undergoes slower
reactions than compound (C).

d. Write a chemical equation for the reaction between compound (A) and KOH.

CH
[ 3
21) lIsoleucine is an amino acid. It has an aliphatic side chain(CHB—CHZ—CH—) as a branch.
Consider the above information to answer the following questions.

a. Draw the structural formula of isoleucine.

b. Isoleucine contains an acidic and a basic functional group. Identify them.

The acidic group:

The basic group:

Do not write in this space
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Question 3 continued

c. How many chiral center(s) in isoleucine?

d. How many optical isomer(s) of isoleucine can be formed?

e. How can the optical isomer(s) of isoleucine be distinguished from each other?

Question 4 (14 marks)

22) A primary aliphatic amine is considered to be the simplest in its group. It was reacted
with water and they produced an amine solution that turned red litmus paper blue.

a. Write the chemical equation for this reaction.

b. What caused the solution to turn the red litmus paper blue?

Do not write in this space
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Question 4 continued

23) A Lab technician has two compounds in two containers, one is labelled A and the
other is labelled B. He knows that one of these two compounds is benzene and the
other is phenol. He did three different investigations to identify each compound as
shown below, and he got the following results. Study these results and answer the

questions below.

Investigation (1)
Measuring melting point

Investigation (2)
Adding sodium hydroxide
solution A

The result Salt + water

Investigation (3)
Adding bromine water
(Without a catalyst) { A -

A4
The result White precipitate

a. ldentify each compound.

Compound A :

l

No reaction

l

No reaction

Compound B :

Do not write in this space

13
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Question 4 continued

b. Write a balanced equation for the reactions of compound (A) with:

(i) Sodium hydroxide solution.

(ii) (3 moles) of bromine water.

c. Ininvestigation (3) for the reaction of compound (B) with Bromine water, the
reaction could occur if the lab technician added a catalyst. Suggest a suitable
catalyst that the lab technician could use.

24. The following table shows different organic structures. Study them and answer the

questions.
L M
?H
|
H ethane-1,2-diol
Poly(ethenol)
N / F F \ O
| 0 0
i o<
\ | | / HO OH
F F n benzene-1,4-dicarboxylic acid
Teflon

Do not write in this space
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Question 4 continued

a.

b.

Which structure represents a biodegradable water soluble plastic?

(M) and (O) react to form a popular polymer.

(i) Draw the structural formula of this polymer.

(ii) What is the common commercial name of this polymer?

(iii) What is the type of polymerization by which this polymer is formed?

(iv) Is this polymer a polyester or a polyamide? Explain your answer.

(v) Give one example or application shows that the products of this polymer can
be recycled.

[ End of Examination ]

Do not write in this space
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TOTAL MARKS: 70 p Aqing?:s- 253

Question One (28 Marks) cf‘>
There are 14 multiple-choice items. Each correct answer worth TW@- rks.
Item No. Correct option
1 They both can form hydrogen bonding.
OH
2 H3C\)\CH
3
3 2-methylbutan-2-ol
4 Nucleophilic substitution ZnCl;
5 a secondary alcohol
6 C,H5C(C,Hs),CH(CH3)CH,CHO
7 Addition of acidified KMnOj solution.
8 2-hydroxypropanoic acid.
9 The products of esterification can react again to form carboxylic acid
and water.
10 Reactant (X) is called glycerol.
11
(CH;CH;CH;),NH > CH;CH,CILNH, > ©>;NH2
X Y
Cl1 1
12 3Cl, ci %ﬁa
s Ct
13 CH;COCl/ AlCl;
°>\Tz Ho\—Lo fﬂO—‘S
14 }:/(g ol
e & Polyester resin
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Question Two (14 Marks) By o
Part Section The answer o i The mark
15 a a secondary alcohol L7 1 mark
c. H2SO4 with heating 1 mark
b
* 0.5 mark for HxSO4 and 0.5 mark for heating
CHj 1 mark
&
gy
HyC” CH,
Part Section The answer The mark
16 a.i cyclopentane-1,3-diol 1 mark
a.ii 3-ethyl-4,4-dimethylhexan-2-one 1 mark
b.i Nucleophilic substitution or Halogenation 1 mark
b.ii Reaction with carboxylic acids or esterification or reaction with 1 mark
metals such as sodium.
b.iii Iodoform reaction 1 mark
c Compound (1) 1 mark
Because it has O-H bond that can bonds to another alcohol molecule 1 mark
while compound (2) has carbonyl group (C=0) with no hydrogen to
bond with another molecule.
17 0 OH 2 marks
step 1
Reduction + u, Ni
1 mark 1 mark
OH
Step - . C. HZSO4 2 marks
Dehydration -
heat
1 mark 1 mark
* To get the mark all components of the equation should be correct.
* If the student use LiAlHy, (in dry ether) or NaBHy#/H>O as reducing
agents mark is given.

)




Question Three (14 marks) et s sem

General Education Diploma, Semester One, First Session-._
Bilingual Private Schools, Chemistry, 20 16"/2017 /\\

Part

Section

~, /|| The mark

18

CN
OH H;C
Hsc/\/% veOH
H

1 mark 1 mark

2 marks

Test tube (2) (0.5 mark)

Because aldehydes undergo nucleophilic addition more readily
than ketones, since the carbonyl carbon in the aldehydes has
larger 6+ charge. ( 0.5 mark )

1 mark

Part

Section

The answer

The mark

19.

a.

alcohol or butanl-ol or CH;CHCH>CH,OH or the oxygen atom
of alcohol butanl-ol

(1 mark)

acid

CH3COOCH>CH>CH2CH3
(Y2 mark)

CH3COOH + CH3CH2CH>CH>OH
(Y2 mark) (Y2 mark) (% mark)
Acid or HCI or H2SO4

(2 marks)

20

compound (A) , HCOOH ( 0.5 mark )
because its molecules can pair up forming dimmers ( 0.5 mark)

(1 mark)

Because 1. Weakening of the O-H bond in the acid by the presence
of the adjacent carbonyl group. (%2 mark)

2. the stability of the carboxylic anion when the H' ions leaves or
because the negative charge is not concentrated on one oxygen atom
but spread over the whole —COO" group or because the
delocalisation of electrons stabilise the carboxylic anion and it is
not as open to attack by H* ions and therefore is less likely to reform
the original acid molecule again. (2 mark)

(1 mark)

Because fewer of H' ions will be present or because k, of

compound A is less or compound A is a weaker acid.

(1 mark)

HCOOH + KOH — HCOO K" + H,O

To get the mark all components of the equation should be correct.

(1 mark)




21
i
H,N-C-COOH
a. (I:H—CH:;
i
CH;
The acidic group : -COOH or carboxylic group (%2 mark) (1 mark)
b.
The basic group : H,N- or amine group (2 mark)
¢ Two or 2 (Y2 mark)
d |4 (2 mark)
Based on the direction ( left or right , clockwise or anti- | (1 mark)
clockwise each isomer will rotate polarised light or by writing
e (+) or () in front of the isomer’s name.
Question Four (14 Marks)
Part |  Section The answer The mark
22 a CH;NH, + H0 CH;N*H; + OH (1 mark)
To get the mark all components of the equation should be
correct.
b The presence of hydroxide ions (QH') in the solution (1 mark)
23 A: Phenol (1 mark)
A B: Benzene (1mark) 2 marks
e 1%2 mark
OH ONa
@ +NaOH — +H,0
Bi
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B

OH L OH i
Br bl
@ + 3Bn; — +3 HBr.
Br N,
R C

vl
-2
~..~"
¥’}

Bii .
%
% %
By using iron(IIT)bromide or aluminum bromide 1 mark
C Or
FeBr3 or . AIBI'3
£ Saction The answer The
mark
24 A. | (L)
Rl
L noH J n 1 mark
Poly{ethenol}
B.i 1 mark
Hy H 8 0
RS D
n
B.ii Terylene or PET 1 mark
B.iii Condensation 1 mark
B.iv Polyester (%2 mark) 1 mark
Because it has —COO or ester group (Y2 mark)
B.v The bottles of fizzy drinks can be recycled by melting them | 1 mark
down and then used to make products such as carpets,
anoraks,...etc. or PET lemonade bottles can be recycled
and turned into T-shirt.

This is the end of the Marking Guide




