M‘o Aol
(@2l &3L3) Aol uylaalt plall ealsitl polss locial
pYYe /YN - VEEY/VEE S qulyul plell
JoYI byl Jaddl - Jg¥I 591

Olele &M DY oy o
N Byl § DY)

eloSl Bol) o rdas
.Ma(\i)éﬂi«&” .«

¥y Tals cailoxtel 85 piwl (oo ST Gl oz
GBIb dalug i dis Jgbus 529 « Gran pdy Blid (Fady
DY o Lyt azy disll]

& Loy plell pulstl] psbd Sbloxtal 3yls] balgdy ¥l oy
OlehoVly jolal) clo,=s Julgall ody) dddlse dls olgiue
Y10 / OM 3y 338l 5L ladls osaill Slsaslly

G el ol AL Glowzel) il (s DloYl puiil] ey
.(35,;3” 5?

Jallany susie (e sLisYl Al (e LloYb padehl pody

13V gdgadl 335 () Uil

oo Oloe ddalw d oole

e O 3,0 O

sbsl O hin. @B

G

wiss ploy)l o)l plasuls () S Jlbss oy :dlasdle

sl ely2Y Dlisy pransl lasdl

tdage Olowlss

sy oo JBVI e 338 siie U Oloael) Ao ] ssandl
Ol ()

Oblally geelall Lajlials dsgl) Cos bs Jool jlas]
(OsSIU dasUl of palbly clawd) dalasall) s3lb pha¥l o
22 00 gl S ge Gltiegy ¢ SR goudl g3l
Oloaiil] groz e gigs cplell 3oy ph¥l b iy onslesll
Ol Olelig 3,4 Jsls Oladl slas)

JY el 82Ty DAY (lsg)l Cldaol suoakl s sy
LS A3yl Olells duassdl Cowlssdly poadl Ty
casdly Casally Cdlebly dao jed) daall OIS duwlsd] C&YYIg
5 Balodl CVs dygudl CSlasdly ), Sikls 3y dcwlyul)
Oloa¥l @BYe & o5 STy lasss O Ll dolul

Jlsb 5S40 dsls Giadd) OlslaY JlaaYl gomebl Js o
Oladl bl




Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2019/2020

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2019/2020

Question 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1)  Which of the following statements is correct about the two isomers of complex platin
shown below?

Cl Cl
HsN Pt NH; Cl Pt NH;
Cl NH,
isomer (1) isomer (2)

Isomer (1) is cis-platin, but isomer (2) is trans-platin
Isomer (2) is neither cis nor trans-platin

Both isomers have tetrahedral shape.

0000

Only isomer (2) is very effective in treating cancer.

2) A cation of Cu?* forms a linear complex with OH™. Which of the following options
shows the correct structure and electronic configuration of Cu?* ion for this complex?
(Atomic number of Cu=29)

) Electronic configuration of
Structure of the complex ion Cut

(@D) HOw»=Cun1nQOH [Ar]3d'|04s1

1-
- HO» CuQOH [Ar]3d'°
O HO®»Cu-mOH [Ar]3d’

1-
O HO»CuOH [Ar]3d74s?

Do not write in this space
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Question 1 continued

3)

4)

S)

Which of the following options is correct for the complex ion in [Cr(H20)4C|2]CI?

Oxidation state of Cr Expected shape Number of ligands
@) +6 Tetrahedral 4
O +3 Octahedral 4
@) +6 Tetrahedral 6
@) +3 Octahedral 6

Which of the following statements is incorrect about benzene?

(O Al of its bond angles are 120°.
(O Its atoms are arranged in a regular hexagon.
O It undergoes nucleophilic addition reactions readily.

(O The bonds between carbon atoms have the same length.

For the reaction below:

+

OH O Na
+ X

+ Y

Which of the following options is correct about reagent (X) and product (Y)?

Reagent (X) Product (Y)
O Na HCI
H
D Na E 2
O NaOH HCI
) NaOH %Hz

Do not write in this space
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Question 1 continued

O

o

3

~+ 6)

2

3

D

5

-+

=

n

%)

O

Q

(2]

(]
7)
8)

Which of the following would be a possible organic product from the Friedel-Crafts
acylation of benzene with (C6H11)-CH2COCI?

O o O H3

CH,
7
- - @%

Which of the following statements about the reactions of acyl chlorides is incorrect?

They undergo nucleophilic substitution reaction.
They react with amines to produce amides.

They react with alcohols to produce carboxylic acids.

0000

They react readily with phenols to produce esters.

Which of the following statements is correct about the compound below?

/O

\OH

CH,CH,CH,—C

It is a strong carboxylic acid.

It evolves H2(g) when reacts with carbonates.

Its acidity strength is decreased by the alkyl group.

0000

It dissociates to a large extent when dissolved in aqueous solution.

Do not write in this space
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Question 1 continued

A compound R has the following properties:

— It is an aryl compound.
— It is produced by reacting acyl chloride with primary amine.

9)  Which structure could represent R?

0

c//0 C//

O \ O \
NH,

aoeds siy3 ul 931um J0u oq

NHCH,CH,CH,CH,
0
4 4
@) HSC_C\ O HCe—C

10) Which of the following properties is incorrect about ethylamine?

It is a primary amine.
It is soluble in water.

It reacts with alkyl halides.

0000

It is a weaker base than ammonia.

11) Which of the following compounds can form a zwitterion?

H

D H3C|||| ----- COOH D H3C||||---

H,N

Do not write in this space



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Chemistry First Session — First Semester Academic Year: 2019/2020

Question 1 continued

12) For the reaction sequence below:
X Y

COCl1
NH, LiAlH,
- = in dry ether
H,;C H,C H,C

Which of the following options represents substituents (X) and (Y)?

3

X Y
) — CH,NH, — CONH,
O — CONH, — CH,NH,
O — CONH, — COOH
o — CH,NH, — COOH

13) Which of the statements below is incorrect about polymerisation of polypropene?

It involves Ziegler-Natta catalyst.

All carbon atoms of the monomer become part of the chain.

O
(O The double bonds are converted into single bonds.
O
O

It forms propene subunits forming head-to-tail arrangement.

14) Which of the following is correct about polymers (A, B) ?

v os | A B A
| | H
""" S é ' - s / s
NeR ON-R-N R/H\N ..... RN RN RN RN
T c i i i |
o I
0
(A) (B)

Both of them are type Il polymers.
Both of them are formed by addition polymerisation.

In both of them, the direction of the linkage is the same.

0000

Polymer (A) has a peptide bond, whereas polymer (B) does not.

Do not write in this space
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Question 2: Extended Questions (42 marks)

15) A transition metal ion Co®" can form a complex ion with six ClI™ ions.

a. What is meant by transition metal?

b. Which one, cobalt or calcium metal has higher density? Explain your answer.

c. Which one, zinc or cobalt has higher melting point?

d. Write the electronic configuration of cobalt ion Co?* using [Ar] to represent the
argon core.

e. How many pairs of electrons are donated by the six ligands for the expected
complex ion?

f. What is the type of ligand in this complex ion (monodentate or bidentate)?
Explain your answer.

Do not write in this space
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Question 2 continued

g. Draw the complex ion formed by one Co?" ion with six CI™ ions. Your drawing
should clearly show three-dimensional shape and should include the overall
charge on the complex ion.

h. If all ligands (CI" ions) of this complex ion are replaced with H,NCH,CH,NH,
ligand to form new complex ion with cobalt ion Co?*, how many ligands of
H,NCH,CH,NH, are needed to form the new complex ion. Explain your answer.

(i) Number of ligands:

(ii) Explanation:

16) A series of three chemical reactions starting from benzene was carried out as follows.
Study it and answer the following questions.

O+ x

Reaction (I) AICI,
+ heat

Reaction (III) Reaction (I1)
H3 Cl
+ (B) - ‘ 2 — (A) + HC]
. conc. H:SO4 , uv light .
T<55°C

+ HCI

a. Write the structural formula of the carbocation intermediate formed in the
chlorination of benzene?

Do not write in this space
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Question 2 continued

b. For reaction (I):

(i) What is the type of this reaction?

(i) Write the structural formula of reagent X.

(iii) Name the organic product formed in reaction (I).

c. For reaction (II):

(i) Write the structural formula of compound (A).

(i) Write the structural formula of the predicted organic product if warm AICl, is
used instead of UV light?

d. For reaction (lll):

(i) What is the type of this reaction?

(i) Write the structural formula of compound (B).

Do not write in this space
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Question 2 continued

17) Phenol decolourises a dilute solution of bromine in water at room temperature.

a. Write the equation for this reaction.

b. Explain why phenol is more reactive with bromine than benzene.

18) A group of students carried out two reactions on two unknown compounds (A and B).
One of them is acyl chloride and the other is chloroalkane. Their steps and results are
shown in the diagram below. Study it to answer the questions below.

(A) (B)
Adding water at room Adding water with
temperature heating under
pressure at 100 °C

}

a. For compounds (A) and (B):
(i) Write the structural formula for:
Compound (A)?
Compound (B)?

(i) Which would you expect to have higher boiling point, compound (A) or
compound (B)? Explain your answer.

Higher boiling point is:

Explanation:

Do not write in this space
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Question 2 continued

b. For the organic products resulted from the two reactions:

(i) Which one is more acidic CH3COOH or CH3CHZOH? Explain your answer.

More acidic is:

Explanation:

(ii) If those two products are mixed by adding strong acid with heating under
reflux, write the structural formula of the produced organic product?

c. If two groups of —Cl are added on the opposite side of the —COOH group
of CH,COOH to be CL,CHCOOH. What will be the effect on the acidity of
CH,COOH?

19) Use curly arrows to draw the mechanism for the reaction of CH,CH,CH,-COCI with
water.

Do not write in this space
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Question 2 continued

20) Phenylamine is an important organic compound for the production of dyes and other

industrial chemicals.
: 2

a. Phenylamine can be synthesised from benzene in two steps

Conc.HNOj3 + Conc.HzSO
- 2 x | L NH,
T<55°C

(i) Write the structural formula of compound (X) shown in the scheme above.

(ii) Suggest suitable reagents and conditions for step .

b. Phenylamine is a base.

(i) Write an equation for the reaction of phenylamine with HCI.

(i) Which is less basic phenylamine or ethylamine? Explain your answer.

Do not write in this space
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Question 2 continued

21) A dye can be made as shown below.

I R ;
mc~© NH) >H3C@N£N ¢’ +H,0

Compound (A)

H3C©N§N ¢ +alkaline ———» dye
phenol

a. For step (I):

aoeds siy3 ul 931um J0u oq

(i) State the required reagents and conditions.

(i) What do we call this type of salt produced in step (1)?

b. For step (ll):

(i) What is the name of the reaction?

(i) Write the structural formula of the dye formed in the above scheme.

c. Write the structural formula of the organic compound formed when compound
(A) is added to CH3CH2COCI.

Do not write in this space
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Question 2 continued

22) Study the following polymers and answer the questions below.

[o) H
|
N ’
\N \/\/\/\N,
y Q v
S H
|
N\, N 4
\N NAINAN X \\ \\
! g A n
L
N\, N 4
N \/\/\/\NI
; : )
(A) (B)
F F CN
] L]
] L
- - n b'CH3
L Jn
(®) (D)

a. lIdentify the type of polymerisation (addition or condensation) for each polymer?

(i) Polymer A:

(i) Polymer B:

(iii) Polymer C:

(iv) Polymer D:

b. What makes polymer (A) one of the strongest polymers?

Do not write in this space
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Question 2 continued

c. Write the structural formula(e) of the monomer(s) for polymer (D) .

d. Which polymer represents Nylon 6.6?

e. Which polymer is a non-sticking polymer?

23) Study the following reaction and answer the question below.

0O O

] I
n HZN—Q—NHZ X — N—@—T—C—@—C—— +2n-1 HCI
H

I
H

a. What is meant by polymerisation?

b. Write the structural formula of monomer X.

c. What is the name of the functional group formed in the produced polymer?

[ End of Examination ]

Do not write in this space
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CHEY BT th5
Question One (14 Marks) { Ry
There are 14 multiple-choice items. Each correct a Pth’ONE mark
Item No. Correct option
1 d. Only Isomer (2) is very effective in treating cancer
3 - HO®==CumOH [Ar]3d®
3 d. +3 Octahedral 6
4 c. It undergoes nucleophilic addition reactions readily.
5 b. Na %Hz
C.
(@]
—
6
7 c. They react with alcohols to produce carboxylic acids.
8 c. Its acidity strength is decreased by the alkyl group.
0]
/
9 a. C/
NHCH,CH,CH,CH;
10 d. It is a weaker base than ammonia.
11 a.
H
H3C I ||-)\
COOH
H,N

12 b. —CONH: — CH,NH:
13 c. All carbon atoms of the monomer become part of the chain.
14 a. Both of them are type II polymers.

@




QUESTION TWO: Extended response (56 marks)

7. \i/
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M) g vt LS
Pl

‘s AT
Part | Section The answer N, =2t /| Marks
15 |a. | In terms of d-block elements, forming one or moﬁw\%ﬁs 1
with incomplete d orbitals. Or transition metal is those metals in
the block that show properties characteristically different from
those in the s and d blocks. Or those elements that have
electronic configuration from [Ar]3d'4s? to [Ar]3d'%4s? inclusive.
Any answer from above mark is given.
b. Cobalt / Co (1mark) 2
Because the metallic radii tend to decrease across the period as
the increasing nuclear charge attracts the outer electrons more
strongly. This decrease in metallic radii means that the density of
the transition metal (Co) is higher than that of calcium.
(1mark)
C. Cobalt / (Co) 1
d. [Ar]3d’ 1
€. 6 pairs of electrons or 12 electrons 1
f. Monodentate (1 mark) 2
| Because each ligand (CI) joins by one bond to the metal ion
(Co?") Or because each ligand (CI) is attached by one coordinate
bond to the metal ion (Co?*) or because each ligand (CI") contains
one groups of a lone pair of electrons. (1 mark)
Any answer from above mark is given. '
g 4- 2
Cl Cl
Cl—Co—Cl
a”|
Cl
-1mark for drawing the three-dimensional shape (the octahedral
shape) of the complex ion.
-1mark for writing the correct overall charge on the complex ion
(-4).
h. Three or 3 (1 mark) 2

Because the ligand (HoNCH,CH,NH,) is  bidentate

| Or each ligand (H,NCH,CH,NH,) joins by two bond to the metal

ion (Co®") Or because each ligand (HNCH,CH,NH,) is attached
by two coordinate bond to the metal ion (Co**) Or because each

ligand (H,.NCH,CH,NH,) contains two lone pairs of electrons
(1 mark)

Any answer from above mark is given.

)
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Part | Section The answer Marks
e
DN EN N\
H Cl
CH;
or
If the student draws any correct mesomere mark is given.
b.i | Friedel-Crafts Alkylation 1
b.ii | CH;CHxCI 1
b.iii | Ethylbenzene 1
c.i CHCICH; CH,CH,Cl 1
Or
c.ii 1
CHj
Cl
If the student draws Cl on 2,3, 5 or 6 position mark is given.
d.i | Nitration 1
d.ii CH3 1
NO,
If the student draws NO2 on 2, 3, 5 or 6 position mark is given.
17 a OH OH 1
Br Br
+ 3Bl — + 3HBr
Br
To get the mark all components of the reaction should be
correct.
b | Because of the delocalization of the lone pair of electrons 1
on oxygen over the arene ring.

©)
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Section
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The answer /J—/J)

|\ b s

Marks

18

a.l

Compound (A): CH;COCI (1 mark) \\Q:@ ~
Compound (B): CH;CH,CI (1 mark) \\{JS,L@)/U/;

a.il

Higher boiling point is: Compound (A) or CH3COCI (1 mark)
Explanation: because of the extra electron-withdrawing effect of
the carbonyl group of acyl chloride, resulting in extra dipole-

dipole attractions compared with the halogenoalkane. (1 mark)
If the student selected compound (B) to be acyl chloride and his

| explanation is correct mark is given.

More acidic: is CH;COOH. (1 mark)

Explanation: because the negative charge on the carboxylate
anions of carboxylic acid can be delocalized over two
electronegative oxygen atoms.

Or because of the increasing ability of the molecular structures to
delocalize the negative charge in the carboxylate anions of
carboxylic acid rather than in the alkoxide of alcohol. (1 mark)

b.i1

CH3;COOCH,CH;

increase

19

0
Cy |
cmomen CH,CH,CH,-C—Cl
y Cl H_0+
H—O: |
| H
H

HON

LY

=)

CH3CH2CH2-C—C1 —_— CH3CH2CH2-(|:
Nt ..
H (l) H (|) .CI”
H H
(0
/
CH;CH,CH,-C — CH3CH2CH2-C\ + HCl
O OH
i C(|) :ClI
H

-Each step worth 1 mark.
-To get the mark all components of the equation should be correct.

| -To get the mark all the arrows should be drawn.

)
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Part | Section The answer {\\i ‘_“(ﬁ:; Ja}/\wﬁ) V) ;/ || Marks
20 | ad ‘ /3
e a/ 74
a.ii |Sn +  Conc. HCI, heat 2
1 mark 1 mark
To get the mark all components should be included.
b.i @ @ + _
NH> + HCl — NH3 +Cl 1
To get the mark all components of the equation should be correct.
b.ii | Phenylamine. 1 mark
Because in ethylamine, the electron-donating alkyl group
attached to the nitrogen atom increase the basicity that the 2
lone pair of electrons on nitrogen will be more available to
form a dative bond with a proton.
Or, in the phenylamine the lone pair of electrons on
nitrogen atom is delocalised over the benzene ring.
1 mark
21 a.i |HNO;NaNO;, HCl, atT<5°C 2
Each component is worth 0.5 mark
a.ii |Diazonium 1
b.i | acoupling reaction. 1
b.ii
Hﬁ—@»N:N@OH 1
C. 1
H3C~ : : —NH
e
H3C

®)




Part | Section The answer
22 a A: condensation, B,C &D: addition
Each polymer worth 1 mark
b Because of the strong hydrogen bonds between the
chains
c CH>=C(CN)CO:CH3
d A
e C
23 a a process of reacting monomers molecules together in a
chemical reaction to form polymer chains
A
cl—c— )—c-Cl
C Amide or peptide

(6)

This is the end of the Marking Guide




