e O

ke O

B8)3ll 63,

Calzll o3

M‘a S
(a2l d513) dold! puylaalt plal eudsdl pslss Olowial
BYVE/ NN - o VEXO/VEYE qulyl plall
Jo¥I guly) adll - GBI 9l

Olele &M DY oy o
N Byl § DY)

slaSU 8ol o rdud
Ao (V) Az o

Bolgs Oloeial sloY Il s § Bo)lgll Olsl= YL alyVl o2y -

plsd) pedsl] sl

391) el by AL Gloedl il e LY padishl psdy -

(03,«;3” 31

Jellazy susie g LYl dlial oo LloYl puisll psdy -

13V z3sadl 385 () ISl

Lol O 0w O
ool O hi.. @B

xisg poloyl wla)l plazol (@) JSa) Julbs o) ddasde

sl ely2Y Dlisy pransl dasdl

Lol puddl] barlgdg Cloudss

e Olotel) ey (o FBS phie b dizll ] spasd] -

Aol L3Ik deasad] BUadl 3y -

e Jas 5,51 Sl o of el ol osledl 03y LS gig -
lowtal LIl Yls loiad) 583 § pmiek] duasd

Aoy LS Slozadl 35y pama sy O] cxiowiabl e oo —
ol UV sladl 850 o] Agame Wiilgn g1 OISde of Sll,S 5
ool 51 83l ST L] Sem Y S Sloviadly Vs o) o g8 o]
OIS dalo ST 5] oy LSl o 3 g 55 o o

sably slagl dalasall) Gawll 0L Osediibll wdy of ez -
Glosll pelllls Ol goyabl (g3l s Al deS) 5
Olaa¥l Olads 35U Jsls Gladl zigs ((Slaylal)

V) Js b Oloca¥l &l aege oo bkl pudizell o ¥ -
ks 29l @3 35Sy ey dldy el ds phﬂ o 13)
Jads 356
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CH,

Question 1 (28 marks) B
=]

o

[ Shade the best correct answer for each of the following questions. J <
1)  What is the type of organic compound indicated by the opposite molecule? ‘ED.
hat CH, Z

H3C )

e

QD

(2]

D

Ketone.
Alcohol.
Aldehyde.

0000

Carboxylic acid.

2) What is the name of salts produced from the reaction of alcohols with sodium?

Esters.
Alkyls.
Alkenes.

Alkoxides.

0000

Do not write in this space
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O Use the following information to answer questions 3 and 4
§ The bar chart below shows the boiling points of some simple primary alcohols
g with up to 4 carbon atoms compared with the corresponding alkanes.
=
= (K)
g-. QY[ opeeeeeeeeemeeeeeeeeeee et Bl akanes
_8 - alcohols
Q . 300 S .
® £

2

§° 200 4 L

%

@ 100+

04

1 2 3 4
Number of carbon atoms

3)  Which of the following statements interprets the bar chart?

The boiling point of butane is higher than that of methanol.
The boiling point of ethanol is higher than that of propan-1-ol.

The boiling points of the alcohols decrease as the number of carbon atoms
increases.

0 000

The boiling point of an alcohol is always higher than that of the alkane with the same
number of carbon atoms.

4) If the alcohol with the highest boiling point oxidizes in excess of acidified potassium
dichromate, what will be the product?

CH3COCH,CH,
CH3CH=CHCHj
CH3CH,CH,CHO
CH3CH,CH,COOH

0000

Do not write in this space
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For the following reaction:

C;H.O

NaBH,/ H,O

5)  Which of the following two compounds could represent (X)?

O Propan-1-ol ,propanoic acid .

(@) Propan-2-ol , propanoic acid.

O Propan-1-ol, Propan-2-ol.

O Propanal , propanone.

6) How many different ketones can be made from the molecular formula C;H,(O?

7)  When acidified potassium dichromate and iodine alkaline solution are used to test

propanal, choose the option that gives the correct test results ?

ac;?iﬁ?:mpa?c:a:::jcm alkaline iodine test
O Positive Negative
) Positive Positive
) Negative Negative
O Negative Positive

8)  Which of the following reagents can be used to produce CH3CH,CH,COCI from

CH3;CH,CH,COOH ?
Cl,

PCls

AlCl,

NaCl

0000

Do not write in this space
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9)

10)

11)

12)

What is the [IUPAC name for the following compound? CoHg
O 2,5-diethylhexanoic acid. CH3-(|ZH-CH2-CH2-CH-COOH
O  2,5-dimethylheptanoic acid. C,Hs

O  2-ethyl-5-methylhexanoic acid.
O 2-ethyl-5-methylheptanoic acid.

For the reaction below

X |+ KOH » CH3CH,CH,CH,COOK" +| Y

Which statement describes this reaction correctly?

(O Xis an organic acid.

(O Itis a halogenation reaction.

O The products are salt and hydrogen.

(O It undergoes breaking the C-C bond of compound (X).

Which of the followings is not the simplest compound in its group?
O ethylamine.

O  ethannitrile.

O  ethanamide.

O aminoethanoic acid.

Which of the following statements is correct about phenol ?

It is basic due to the presence of (OH) group.
lts melting point is less than that of benzene.

It forms hydrogen bonds between its molecules.

0000

It undergoes substitution reaction less readily than benzene.

Do not write in this space
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13) What is the organic product represented by ( X)) in the following reaction?

© Ni, 300-C, 30 atm
+3H2 » X
o (] o (]

o () o (I

14) Which of the following polymers is used as a bases for conducting polymers ?

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

(O Poly( ethene).

O  Poly(ethyne).

(O  Poly(chloroethene).

O Poly(tetrafluoroethene).

Do not write in this space
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>l Question 2 (14 marks)
=}
S
g_ 15) The table below contains four different alcohols with the same molecular formula
o] C4HoOH. Consider it to answer the following questions.
=
g’. Alcohol Structural formula
[72]
o]
Q
o A CHs(CH,);OH
0
B CH; — Cll —CH,
OH
|
C CH; — <|: __CH,OH
CHy
CH3 CH, —CH __CH,4
D I
OH

A. Write the IUPAC name of alcohol (C).

B. One of the alcohols above does not oxidize with acidified potassium dichromate(VI).

(i) Identify this compound.

(i)  Write the chemical equation for the dehydration reaction of this compound.

C. Identify the alcohol which can be oxidised to a ketone. Give the structure of the
ketone formed.

(i) Compound:

(il)  Structure formula of the ketone formed:

Do not write in this space
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D. Which test can be used to distinguish between compounds (C) and (D). Write what
you would observe in the test?

(i) Testname:

(il) Observation:

16) A series of chemical reactions was carried out as follows:

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

HCN
CH3-CHO |————| Y

T

Oxidation

Fermentation P|3

Z| +H3PO,

+2C02

A.  Write the structural formulae for the organic compounds represented by X,Y and Z.

X:

Y:

Z:

B. What are the two raw materials used for production of compound (X) in industry?

C. State one main use of compound (X) in industry.

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

17) Explain why:

A. Silver mirror forms on the inside of a test tube when butanal is heated with Tollen’s
Reagent.

O
o
3
0
-+
g
3.
~+
®
=
~+
=)
(%2}
(2}
go
Q
(2]
®

B. Aldehydes undergo nucleophilic addition more readily than ketones.

18) The table below shows four carboxylic acid compounds .Consider it and answers the
following questions.

Compound (A) Compound (B) Compound (C) Compound (D)

CH3CH,COOH HCOOH CH3CH,CH,COOH CH4COOH

A.  Which compound found in vinegar solution?

B. What is the name of the reaction of compound (D) with propan-1-ol in the presence
of sulphuric acid and heating under reflux?

C. Arrange the compounds according to the solubility in water from the least to the highest.

(least) » (highest)

Do not write in this space




Diploma, Second Session — First Semester Bilingual Private Schools, Chemistry Academic Year: 2013/2014

D. The boiling point of compound (C) is higher than of pentan-1-ol. Explain why.
(Note: the two compounds have the same molecular mass).

E. Write the chemical equation that shows the reduction of compound (D) with LiAIH,
in dry ether.

F.  Write the structural formula of the organic compound produced by reacting
compound (C) with CH3CH,CH,OH.

19) The following two structures show two optical isomers of an organic nitrogen
compound. Study it and answer the questions below.

mirror
H H
| g |
S
HOOC CL NH, H,N C"43 COOH

A.  Which group of organic nitrogen compounds do those two structures belong to?

B. What is the name of this compound?

C. What do we call those two optical isomers?

Do not write in this space
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D. What do we call a mixture containing equal amounts of each isomer?

E. If (CH3) group in this compound is replaced with (H), will the new compound exhibit
an optical isomerism? Explain your answer.

O
o
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g
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Question 4 (14 marks)

20) The following grid shows the formulae for four organic nitrogen compounds.
Study it and answer the questions below.

A B C D
H H H CH
: | N °
N

| N N
N
d \© CH3/ \CH2CH3 CHs - CH - CH,, - CHj CH3CH2/ \CH2CH3

A. Identify the class of compound (A) whether it is primary, secondary or tertiary in its
group.

B. Which compound from the grid is the weakest base?

I I
C. If(CH3- CH - CH, - CHs) group in compound (C) is replaced with (COCH,) , to
which group of organic nitrogen compounds will the new compound belong ?

Do not write in this space
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21) A. Complete the following two equations and then answer the questions below: g
>
Reaction 1: o
CH,CH,CH,Br 2
=
®
+ KOH > + 5
~+
=B
(7]
(2]
Reaction 2: S
0
®
AICI
+ Cl, 3 -+

B. What is the type of reaction 1 and reaction 2?

C. A new reaction will take place if the reactants in reaction 2 react under sun light.

(i) Identify the type of the new reaction.

() Draw the structural formula of the organic compound produced?

Do not write in this space
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22) Study the three polymers below and answer the following questions:

O
o
3
0
-+
g
3.
~+
®
=
~+
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(%2}
(2}
go
Q
(2]
®

A.  Which polymer is:

(i) Polyethene:

(i) Nylon:

B. Draw The structural formula of the monomer(s) that form(s) polymer ( A).

C. What s the type of polymerization by which polymer ( B ) is formed?

D. What is the name of the functional group found in polymer (C)?

E. Explain why polymer (C) has high melting point.

[ End of Examination ]

Do not write in this space
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Question One (28 Marks)
There are 14 multiple-choice items. Each correct answer is worth TWO marks.

Item No. Correct option
Alcohol.

2 Alkoxides .

The boiling point of an alcohol is always much higher than that of the
3 :

alkane with the same number of carbon atoms.
4 CH;CH,CH,COOH
5 Propan-1-ol , Propan-2-ol.
6 3
7 Positive Negative
8 PCls
9 2-ethyl-5-methylheptanoic acid.
10 X is an organic acid
i1 ethylamine.
12 It forms hydrogen bonds between its molecules
13
14 Poly(ethyne).

(1)
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Question Two (14 Marks)

Part Section The answer The mark
15. A. 2-methylepropan-1-ol 1 mark
B.i | Bor 1 mark
T
CH3_CI—CH3
OH
B. ii CH; 2 marks
C|:H3 c. H>SOq4 l To get the mark,
CH,—C—CH, »CH;3-C=CH, all the components
L Heat of the equation
should be written
correctly.
- If the reagent
H,SO, was not
written (I mark) is
given
. D or CH, CH,— CH— CH, I mark
C.i
OH
C.ii 1 mark
CH3 CHZ— IC' - CH3
O
D.i Iodoform test 1 mark
D.ii For (D) yellow precipitate of (CHI;) 1 mark
will form and for (C ) no reaction
16. A X : CH;CH,0OH 1 mark
Y : CH3CH(CN)(OH) 1 mark
Z CH3CH21 I mark
B 1- From ethene. 1 mark
2- From glucose(sugar cane). 1 mark
C Fuel or solvent or drink 1 mark

@)
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QUESTION Three (14 marks)

Part | Section The answer The mark
17. A. | When butanal heated with Tollen's Reagent it is oxidized | (2 mark)
to butanoic acid and Ag" present in Tollen's Reagent is | (v mark)
reduced to(Ag) which forms a silver mirror.
- if student writes equation correctly, mark is given
B. | -Because aldehydes have one alkyl group donating
electrons or ketones have two alkyl groups donating
electrons ( 1 mark )
( 2 marks )
- the positive charge on the electron-deficient carbon atom
in aldehydes is larger than in ketones ( 1 mark )
Continue Question Three
Part | Section The answer The mark
18 A | Compound (D) or CH;COOH or ethanoic acid or acetic acid (1 mark)
B Esterification.
(1 mark)
HCOOH ,CH;COOH, CH;CH,COOH, CH;CH,CH,COOH (2 marks)
L Compound(B), Compound(D) ,Compound(A),Compound(C)
» 72 mark for each correct compound.
D -Because the hydrogen bonds in the carboxylic acid
CH;CH,CH,COOH or Compound(C) is stronger than in
the alcohol pentan-1-ol . (1 mark)
-the molecules of the carboxylic acid CH;CH,CH,COOH
or Compound(C) pair up forming dimers.
-For any answer from above mark is given
E
T A g Ther
CH,COOH Ll%\H4(dry ether) > CH,CH,0H (lmark)
then H,O
To get the mark, all components of the equation should be written
correctly.
If student does not write LiAH(dry ether) or H>O, mark is given.
F CH3CH2CH2COOCH2CH2CH3 (1 mark)

3)
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Continue Question Three

Part

Shotion The answer The mark

19 A. Amino acid. (Y2 mark)
B. Alanine. (1 mark)

C. Enantiomers. (2 mark)

D. Racemic mixture or racemate. (1 mark)

E. | No (2 mark)

- because new compound will not rotate the plane of the
polarised light. (2 mark)

-because the two optical isomers of new compound are
not mirror image of each other.
- because new compound will not contain a carbon atom

-any answer
from the given
answers mark

bonded to four different groups. Ls given.
- because new compound has not a chiral carbon atom.
- because new compound is not asymmetric molecule.
- because new compound is symmetric molecule.
- because new compound will be glycine which does
not exhibits optical isomerism.
Question Four (14 Marks).
Parg | Section The answer The mark
20 A. secondary (2 mark)
B. compound (A) or H (%2 mark)
|
O O
C. Amide. (1 mark)

A
G —R

2R
v ) <

4

<
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Continue Question Four

Part | Section The answer The mark
CH,CH,CH,OH
+ KBr (1 mark)
- Yo mark for each product
21 | A
Cl
©/ + HCl (1 mark)
- Yo mark for each product
B | Reaction 1 nucleophilic substation or side- chain reaction. (1 mark)
Reaction 2 electrophilic substation or halogenation (1 mark)
C 1. addition . N (1 mark)
Cl Cl
ii.
el cl (1 mark)
Cl
1. B (1mark)
A i, (1mark)
B CH,-CHCH; (1mark)
2 C 1. Addition (1mark)
@~ Amide or peptide (1mark)
D
E because its chain held to each other by (1mark)

hydrogen bond s or by strong intermolecular forces.

)
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