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Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2014/2015

Question 1 (28 marks)

There are 14 multiple-choice items worth two marks each.
Shade in the correct answer for each of the following items .

1)

2)

3)

4)

What is the organic product formed by fermentation of glucose?

O CH,CH,OH O HCOOCH,
O CH,COCH, O CH,CHO

What is the IUPAC name for the organic compound
(CH;);CCH,CH(OH)CH(CH,)C,H;

O 5-ethyl-2,2-dimethylhexan-4-ol O 2-ethyl-5,5-dimethylhexan-3-ol
O 3,6,6- trimethylheptan-4-ol O 2,2,5- trimethylheptan-4-ol

Which alcohol matches it's classification?

Alcohol Classification
O (CH,),CHCH,OH secondary
(@) (CH5),C(OH)CH,CH,4 secondary
O (CH3)3C(OH) tertiary
O (CH,)CH(OH)CH, primary

For the following reaction:
CH,CH(CH,)CH,OH + Hl ———— CH,CH(CH,)CH, I + H,0O

Which statement is incorect about this reaction?

It is a halogenation reaction.
The (I7) ion acts as electrophile.

The reaction undergoes breaking the C-O bond.

0000

Pl; can be used instead of (HI) to get the same organic product.

Do not write in this space
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Question 1 continued

5)  Which of the following reactions takes place less readily?

(O The oxidation of aldehydes. (O The reduction of aldehydes.

(O The oxidation of ketones. (O The reduction of ketones.

6) For the following reaction:

|,/ NaOH
CH,CHOHCH, ~|X| + CHI

Which of the following compounds represents product (X)?
@) CH3COO'Na+ @) CH3CH2O'Na+
@) CH,CH,COO'Na* @) CH3CH(O'N271"')CZH3

7) Alkaline potassium manganate(VIl) and Fehling’s solutions are two reagents used to
test propanone, what is the option that gives the correct test results?

alkaline potassium Fehling's test
manganate(VIl) test
(@) Positive Negative
(@) Positive Positive
O Negative Positive
O Negative Negative

8) According to IUPAC rules, which of the following nomenclatures of carboxylic acids is

correct?
(O 3-propanoic acid (O 2-ethylpentanoic acid
O 2- propylbutanoic acid O 5-ethylhexanoic acid

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry

First Session — First Semester

Academic Year: 2014/2015

Question 1 continued

9)

10)

11)

Use the following information to answer questions 9and 10 .

The bar chart below shows the boiling points for (3) different organic compounds
that have almost the same molecular mass and represented by (X, Y & Z) .

boiling point/°C

140

120 P

100

80

40

Y4

Which of the following options represents the three organic compounds?

0000

Which compound(s) form(s) hydrogen bonds between its molecules?

X Y y4
Alcohol Alkane Carboxylic acid
Alkane Carboxylic acid Alcohol

Carboxylic acid Alcohol Alkane
Alkane Alcohol Carboxylic acid

O Y &Zonly.
O All of them.

What is the correct order for three amine compounds according to the availability of

nitrogen’s lone pair to bond with H*?

0000

Diethylamine > Ethylamine > Phenylamine.

Phenylamine > Diethylamine > Ethylamine.

Ethylamine > Diethylamine > Phenylamine.

Ethylamine > Phenylamine > Diethylamine

Do not write in this space
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Question 1 continued

12) What are the best conditions to produce cyclohexane from benzene?

Reagent Temperature Catalyst
O 2H2 300 °C Fe
(@) 3H, 300 °C Ni
O 2H, Sunlight Ni
@) 3H, Sunlight Fe

13) Which of the following statements is correct about benzene?

It is miscible with water.
It forms hydrogen bonds between its molecules.

The carbons in its ring form a symmetrical hexagon.

0000

The electrons in the 11 (pi) bond are not delocalized.

14) What type of interaction is formed between the chains in each of the following two
polymers?

polymer (1 polymer (2)

Covalent bonds in both of them.

Covalent bonds in polymer (1) whereas Vander Waals forces in polymer (2).

@)
(O Vander Waals forces in both of them.
@)
@)

Vander Waals forces in polymer (1) whereas Covalent bonds in polymer (2).

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2014/2015

Question 2 (14 marks)

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

[ uonoBaY

-

3CHOHCD

H/-O% DS
7 uonoedy
eN
€ uonoedy
1edH/YOS‘H
f uonoedy
HOODHD

+

o
]
-

o
J
()
®<

Draw the structural formulae for the organic compounds represented
by L, M & N.

L:

M :

N :

Identify the type of the following reactions:

Reaction (1):

Reaction (3):

What is the catalyst used in reaction (4)?

Which reaction(s) undergo(es) breaking the O-H bond?

What will happen to the color of orange dichromate in reaction (1)
if (CH;CHOHCH, ) is replaced with 2-methylpropan-2-ol?
Explain your answer?

Do not write in this space
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Question 2 continued

16) [Aldehydes and ketones are widely used in industry and laboratories.

a. Name the ketone found in the nail varnish remover.

b. Write the structural formula of the aldehyde found in formalin solution.

c. Explain the following:

(i) Smaller aldehydes and ketones are soluble in water.

(i) CH;COCH; reacts less readily than CH,CH,CHO with HCN in the presence
of NaCN .

Question 3 (14 marks)

17) Write balanced chemical equations for the reactions of:

a. propanal with Tollens’ reagent.

b. pentan-2-one with H, in the presence of Ni as a catalyst.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2014/2015

Question 3 continued

18) The following diagram illustrates an experiment carried out by 12t grade students to
identify three organic compounds in three conical flasks labelled ( A, B, C). The three
compounds are (propanoic acid, ethanol and pentane).

Study it then answer the following questions.

i &

step (1)
Aaddition of water
v . . .
miscible miscible immiscible
step (2)
Adding PClg
The organic product X R-CO-Cl

a. Which compounds are in flasks (B & C)?
(B) :

Q) :

b. Write the structural formula of compound (X).

c. Two inorganic products are common between the two reactions in step (2), write
the chemical formulae of these two products.

Do not write in this space
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Question 3 continued

19) The scheme below shows the stages for making soap. Study it then answer the

following questions.

Stage 1:

Adding reactants

Stage 2:

Heating

Stage 3:

Precipitation

X | +3Na0OH
\ |
Sodium salt | Z
|
Y
Precipitate

a.

b.

C.

To which family does the organic compound (X) belong?

Draw the structural formula of compound (2)

Which solution represented by (Y) is added in stage (3) to form the precipitate?

Do not write in this space
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Question 3 continued

20) The following graph shows the dissociation constant ( Kp) for four different amines

labelled (A, B, C & D) . The structural formulae for these amines are

( CyHs-NH, , CH;NH, , (CH3),NH , (CH;),N )

Study it then answer the following questions.

0.00049 ”‘f’ .

Kb Values
’/

-
~-___-

-0.00001

a.  Which amine corresponds to (B & D) in the graph?
(B) :

(D) :

b. From the above, what is the molecular formula of the amine that has the lowest

solubility in water? Explain why.

c.  Write a chemical equation that shows the reaction of amine (B) with hydrochloric

acid.

Do not write in this space
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Question 4

(14 marks)

21) Amino acids are the building blocks of proteins which are present in our skin, blood,
hair, nerves and tendons. A common natural amino acid is (2-aminobutanoic acid) .

a. Draw the molecular structure of ( 2- aminobutanoic acid).

b. Does this amino acid exhibit optical isomerism? Explain why.

22) The following table shows three different reaction serieses, study them then answer

the questions below.

Series Reactions
1 0
Reaction 1 ’ Reaction 2 NO2
@ CONC. H,S0, + 2HNO3  CONC.H,S0, + 2H,0
+HNO; ————— 3 B
55-600C Heat
NO;
+Hz0 02N
2 . .
Reaction 1 CH Reaction 2
CHLCI @/ *  KMnO, OOH
AlICl; in alkali
+ HCI
3 OK"
OH \ @/
cxiot —» + H,0
Red 2
e
R OH
eactiOn 2 Br Br
+ 3BI'2 A
+ 3HBr
Br

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry

First Session — First Semester
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Question 4 continued

a.

Complete the following table :

Type of reaction

Number of reaction

Number of series

Acid-base

Oxidation

Friedel-crafts

Which reaction takes place more readily; reaction (1) of series (1) or reaction (2)

of series (3).Explain why?

Write the formula of the electrophile of reaction (1) in series (1) and the
electrophile of reaction (1) in series (2).

Reaction (1) in series (1):

Reaction (1) in series (2):

Do not write in this space
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Question 4 continued

23) Most polymers are electrical insulators. However, a group of polymers have been
developed to conduct electricity such as poly(ethyne), Which are used for making
space craft. Based on the following structural formula of poly(ethyne) answer the
questions below.

a. Draw the structural formula of the monomer(s) that form(s) poly(ethyne).

b. What is the type of polymerization by which this polymer is formed?

c. Give two reasons why conducting polymers can replace metals in making space
craft.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2014/2015

Question 4 continued

24) The diagram below shows one chain of a polyamide. Study it then answer the
following questions.

O
il H
o C\N AN

|
g N =~ C ANAAAA
H Il

O |

AN

a. What are the intermolecular forces that are holding the chains of the polyamide
to each other?

b. Draw the structure of two cross-linked chains of this polyamide.

c.  When the chains of the polyamide are cold drawn, they form a strong and rigid
fibre. Explain why.

[ End of Examination ]

Do not write in this space
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Distribution of cognitive domains and marks.
Serial. QU:‘;StiO Item | Mark Unit Page Cognit.i ve
No number domain
1. 1 1 2 Alcohols 195 Knowing 1,2,7
2. 1 2 2 Alcohols 196 Applying 4
3, 1 3 2 Alcohols 196,198 Applying 3
4. 1 4 2 Alcohols 198,199 Reasoning 6iv
5. 1 5 Z Aldehydes & ketones 222 Applying 1,2
6. 1 6 2 Aldehydes & ketones 223 Reasoning 5ii
7. 1 7 2 Aldehydes & ketones 222 Applying 51
8. 1 8 2 Carboxylic acids 229-231 Applying 3,4
9. 1 9 2 Carboxylic acids 229 Reasoning 2
10. 1 10 2 Carboxylic acids 229 Knowing 2
11. 1 11 2 Nitrogen compounds 239-246 Applying 1,3
12. 4 12 2 Aromatic compounds 215 Applying 3
13. i VY Y Aromatic compounds Y21 Knowing )
14. 1 Ve Y Polymers 250,251 Knowing 2,3
15. 2 I5A 3 Alcohols 196,197,199 | Applying 6i’iii’6
16. 2 15B 2 Alcohols 196,197 Applying 61, 6v
17. 2 15C 1 Alcohols 197 Applying 6iii
18. 2 15D 2 Alcohols 197 Applying | 6ii,6iii
19. 2 15E 2 Alcohols 196 Reasoning 3
20. 2 16A 1 Aldehydes & ketones 221 Knowing 2.3
21. 2 16B 1 Aldehydes & ketones 221 Knowing | 3,4
22. 2 16Ci 1 Aldehydes & ketones 221 Knowing 1,2
23, 2 16Cii 1 Aldehydes & ketones 224 Knowing | 55y,
24, 3 17A 2 Aldehydes & ketones 222 Applying 5i
25. 3 17B 1 Aldehydes & ketones 223 Reasoning 5iii
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Serial. | Question | | o o Unit N f( Cogmtlve Output
No number ~“domain

26. 3 18A ) Carboxylic acids 229 Reasoning | 5 3
27. 3 18B 1 Carboxylic acids | 190,YY3 Applying | sjy
28| 9% 8C \ Carboxylic acids 231 Applymg | ¥
29. 3 19A 1 Carboxylic acids 235 Applying | 7 5
30. 3 19B 1 Carboxylic acids 235 Knowing | 7,5i
31. 3 19C 1 Carboxylic acids 235 Applying 7
32. 3 20A 2 Nitrogen compounds 239-241 Reasoning v
33. 3 20B Y Nitrogen compounds 239-241 Knowing 1,3
34. 3 20C ) Nitrogen compounds 239-241 Applying 1,3
35 t} 21A \ Nitrogen compounds | ysv_ysvy Applying 1,4
36. 1 21B \ Nitrogen compounds | yg¢q_ysy Applying 1.4
37. 4 22A 3 Aromatic compounds 2l 3’12 71 8 Applying 2iv,4,5
38. 4 22B 2 Aromatic compounds | 212,216 | Reasoning 4.2
39. 4 22C 1 Aromatic compounds | 211-217 Knowing 2
40, 4 23A 1 Polymers 252,258 | Applying 4.6
41. 4 23B 1 Polymers 252 Applying 1,4
42, 4 23C 1 Polymers 258 Applying 6
43, ? 24A 1 Polymers v 1,’:: & Applying 3.5
44. + 24B 1 Polymers 25 %’52554’ Applying 3,5
45. 4 24C 1 Polymers 255 Applying ¥s0
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Question One (28 Marks) \ &3, "
i\::f < 2 ”A"‘,;;
NI AE By U
There are 14 multiple-choice items. Each correct answer worth TWO‘Iﬂai'k_sj/
Item No. Correct option
1 CH;CH,OH
2 2,2,5- trimethylheptan-4-ol
3 (CHs);C(OH) tertiary
§ The (I") ion acts as electrophile.
5 The oxidation of ketones.
CH3;COONa*
6
7 Negative Negative
2-ethylepentanoic acid.
8
9 Alkane  Alcohol  Carboxylic acid
10 Y & Z only.
11 Diethylamine > Ethylamine > Phenylamine .
13 The carbons 1n its ring form a symmetrical hexagon.
o\ g
14 Vander Waals forces in d%ﬂ (1) whereas Covalent bonds in & (2).

1)
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Question Two (14 Marks) Question Two (14 Marks)

Part | Section The answer NI 2| The mark
15. L: CH;COCH; T (3 marks)
M: CH;CHONa*CH;
A N: CH;CH=CH,

*Each compound worths 1 mark

B Reaction (1): oxidation (2 marks)
Reaction (3): dehydration
*Each answer worths 1 mark

C Strong acid or H" or H,SO4 or acid (1 mark)

D Reaction (2) and reaction(4) (2 marks)
Each worths 1 mark

E The color of the solution doesn't change or remains | (2 marks)
orange (Imark) ‘

because the compound 2-metylpropan-2-ol is tertiary
alcohol.

or it is impossible to break C-C bonds.

Or the carbon atom which is attached to OH does not

contain hydrogen atom (1 mark)
16 A Propanone o+ A cotone (1 mark)
B HCHO (1 mark)
Ci Because they form hydrogen bonds with water | (1 mark)
molecules.
Cii | Because CH3COCHj; (ketone) has two alkyl donating (1 mark)

electrons groups whereas CH;CH,CHO (aldehyde) has
only one alkyl donating electrons group.

Or : the &+ charge in the electron deficient carbon atom
in aldehydes is larger than in ketones.

Or: aldehydes tend to donate less electrons than ketones.

for Any underlined answer mark is given.

M
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Question Three (14 marks) 3\\\“" .
Part | Section The answer SN Pe mark
17. A. i
CH;CH,CHO + 2Ag(NHs),* + 30H — CH;CH,COO" +2Ag + 4NH;
+2H,0 X J (2marks)
(%2 mark) (2 mark) (“2mark) (%2 mark)
Ni
B. CH;CH,CH,COCH; + H, ——— CH3CH,CH,CHOHCH; |  (Imark)
(2 mark) (%2 mark)
Part | Section The answer The mark
18. (B) : propanoic acid (2 mark)
A.
( C): pentane (2 mark)
(1 mark)
B. | CH;CH,CI
POCls3 (2 mark)
C. | HCI (Y2 mark)
19 A. | Glycerides or Esters or oil or fats. (1 mark)
B. (1 mark)
CH;~OH
o
CH,—OH
C concentrated NaCl or concentrated salt solution. (1 mark)
20 (B) : (CH3);NH or  dimethylamine (1 mark)
NII2
A (1 mark)
" | (D): CsHs-NH, or or phenylamine
(CHs)sN (1 mark)
B. | Three alkyl groups reduce the solubility of tertiary amines. (1 mark)
C (CH3),NH + HCl —(CH3),N"H, CI’ (1 mark)
* | To get the mark all components of the equation should be correct.
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Question Four (14 Marks) N\ o
Part | Section The answer S | The mark
21 A. (1 mark)
CH3:CH;CH-COOH
B. Yes. (2 mark)
Because it contains a carbon atom bonded to four different
groups.
Or Because 1t contains a chiral Centre (/2 mark)
Part | Section The answer The mark
22 A.
Type of Number of Number of series
reaction reaction
Acid base 1 3 (3marks)
Oxidation 2 2
Friedel-crafts 1 2
- Each answer worths 7 mark.
B. reaction(2) of series (3) takes place more readily than
reaction(1) of series (1 (1 mark)
because the oxygen in phenol has two lone pairs of electrons
that are not involved in bonding. These are drawn toward the (2mark)
delocalized system around the benzene ring.
Or because the “OH in phenol is an electron-donating group.
So phenol can lose an H' because O-H bond is slightly
weakened as electrons are drawn away from that end of the
molecule. (1mark)
Any underlined answer mark is given.
C reaction (1) in series(1) : NO,*
reaction(1) in series (2) : éLH3 (1mark)

-Each answer % mark.

(4)




Continue Question Four (14 Marks)

Part Section The answer
A.
H—C=C—H
23 B. Addition
1- They do not corrode or rust.
C. 2- They are much less dense or have low density. (1 mark)
Each reason worths 7 mark.
Part | Section The answer The
mark
hydrogen bonds. (1markg)
o)
il H O
~C I S\il_\‘ e 1L I—{E
E (_‘, ARG .("‘w‘*Nw '\.JN .
H o L ek
N7 C\-. ,}i@ ? {?
e N C :
H ” N e A*«,"»a\v‘C"MI\\‘ N =t (ol
o S I
O
This will align the chains in the same direction and this
maximizes the hydrogen bonding and increase the strength of the | (1mark)
fibre formed.
* For each underlined sentence (¥ mark).

This is the end of the Marking Guide

(®)




	chemistry-Sem1-2014- 2015.pdf (p.1-16)
	chemistry-Sem1-2014-2015-a.pdf (p.17-25)

