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Diploma, Bilingual Private Schools, Chemistry First Session — Semester Academic Year: 2018/2019

Question 1: Multiple Choice Items (14 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)  What is the type of bond between the metal and the ligand in a complex?

(O anionic bond.
O a metallic bond.
O a hydrogen bond.

(O a coordinate covalent bond.

2)  Which of the following is correct about the Fe(CzO4)33' complex ion?

(O Six-membered ring formed between ligand CZO42’ and iron ion.
(O Six dative covalent bonds are formed in this complex ion.
(O The formation of this complex ion decreases its stability.

(O The oxidation number of the Fe in this complex ion is +2.

3)  Which of the following statements about [CuCI4]CI2 complex compound is correct?

The acidic ligand is CI".
The oxidation number of copper in this complex is +4.

The complex formed when the ligands are attracted to the metal ions.

0000

Six dative covalent bonds formed between ligands and the metal ion.

4)  Which of the following statements is incorrect about bromination of the benzene ring?
It is an electrophilic addition reaction.
The electrophile in this reaction is the bromine ion.

Further bromination to bromobenzene can occur.

0000

The role of aluminium bromide in this reaction is to produce the electrophile.

Do not write in this space
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Question 1 continued

5) What is the product from the reaction of benzene with halogenoalkane in the
presence of halogen carrier?

+ (CH3)2CHBr R ———— T T T T + HBr
CH(CH 3), CH,CH,CH,
Br
Br
- & >
CH(CH 3),

6) Benzene reacts with C;H,COClI in the presence of a suitable catalyst. What is the
structural formula of the product you would expect from this reaction?

0 I
@) @—CCH:,, @) QCCHZCHZCHS
0 2
O QCHZ—C-CH3 O CH,CH,-CH

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 1 continued

7)  Which of the following statements about the reactions of acyl chlorides is correct?

They undergo electrophilic substitution.
They react with alcohols to produce esters.

They react with amines to produce amino acids.

0000

They react readily with water at room temperature to produce alcohols.

8) What does X represent in the following reaction?

X
CH,CH,CH,COCI + C,H.OH > CH,CH,CH,COOCH, + HCl
O H,S0, O NaOH
O CH,0H O HCOOH

The following table shows four carboxylic acids. Study it to answer question 9.

A B C D
cl 0 0 F 0 0
/ // \ /
Cl—C-CH,-C_ CH;-CH,CH,C F—C-CHC CH;CH,-CH,CH,C
OH OH
cl F
OH OH

9) What is the correct order for compounds (A, B, C and D) according to the acid
strength from the weakest to the strongest carboxylic acid?

O D<B<A<C.
O A<C<D<B.

O C<A<B<D.
O B<D<C<A.

10) Diluted sulfuric acid was added to phenyl amine until the reaction was just completed.
What the resulting mixture will be like?

(O Soluble in organic solvent.

(O  White crystalline solid.

O Insoluble in water.

(O Covalent compound.

Do not write in this space
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Question 1 continued

11)

12)

Compound X of a molecular formula C;Hg N undergoes reduction reaction to form
the following compound. What is the structural formula of X?

@/\/NHE
f::;N CN
O O

aoeds siy3 ul 931um J0u oq

CN
o o O
NO»

What is the sequence of reagents that will accomplish the synthesis of phenylamine
from the benzene as the following reaction?

O — O

Reaction 1 Reaction 2 Reaction 3
O HNO3 , HZSO4 Sn, HCI NaOH
O HNO3 , HZSO4 Sn, HCI HZO
O Fe , HCI HNO3 , HZSO4 HZO
O HNO, Sn, HCI NaOH

Do not write in this space
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Question 1 continued

13) How many repeat units are in the following polymer ?

--[-NH-(CH>)5-CO-NH-(CH>)5-CO-NH-(CH)s-CO-NH-(CH>)-CO-],--

O 2 O 3
O 4 O 5

14) What is the repeat unit of terylene, that formed from HOCH,CH,OH and
HO,C-C,H,-CO,H?

‘_ 0
I ||
-) ~I»O—CH2CH3—O—C c\ ) )—C—O—CH,CH—O
, 0 0.
I/ —~\ |
0—CH,CH—0—C—{( ) )»—C
O 2CH, Y
0

| ﬁ)
(@) 0—CH,CH,—0—C / N C—O0
e \_/
, 0
|
O 0—CH,CH,—C—O O—C—CH CH,—O

Do not write in this space
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Question 2: Extended Questions

(56 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.

15) The structure of acomplexionis shown below. Study it to answer the following questions.

3+

a. Which element, cobalt or calcium has higher density?

b. Write the name of the shape of this complex ion.

c. This complex ion contains monodentate ligands.

(i) What is meant by the term ligands?

(i) Explain why these ligands are considered as monodentate ligands.

d. Write the chemical formula of the following:

(i) The metal ion of this complex ion.

(ii) The ligand of this complex ion.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

e. How many co-ordinate bonds are formed in this complex ion? Explain your answer.

f. Write the electronic configuration of cobalt ion using [Ar] to represent the argon
core.

g. If all the ligands of this complex ion are replaced with four ligands of water
molecules to form new complex ion with same cobalt ion.

(i) What will be the name of the shape of the new complex ion?

(ii) Which complex (first or new complex ion) will have stronger co-ordinate
bonds? Explain your answer.

Do not write in this space
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Question 2 continued

16) A student makes the following diagram to show some reaction series of benzene.
Study it and answer the following questions

© reagent M CHs re; igentM KMnO;, heat R
AICIS A1C|3 reaction 3

reaction 1 reaction 2

) Cl,
reaction 4 | ;v Jight/boiling

J@/CHB
Cl

a. Why all the carbon-carbon bonds in benzene have the same length?

b. Describe the role of AICI; with reagent M in reaction 1.

c. Draw the structure of the intermediate ion formed when the electrophile attacks
the benzene ring in reaction 1.

d. Write the IUPAC name of compound Q.

e. Draw the structural formula of the organic compound R.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

f. The student made a mistake in reaction 4, help him to determine it and suggest
the right way to carry out the reaction.

(i) Mistake:

(ii) Right reaction:

17) Benzene with two substituents ~OH and -NO,, attached to two carbon atoms,
produces three possible products. Draw them.

Do not write in this space
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Question 2 continued

18) Four compounds are shown in the table below. Study them to answer the following

question..
Compound A B C D
Formula CH;CH,CH,OH | CH;CH,COOH OH COClI

a. Explain why compound B is stronger acid than compound A.

b. Write the structural formulae of the organic products formed in the following
reactions:

(i) B with Na.

(i) Cwith D

(iii) D with water

c. Both compounds D and CH,CH,Cl of equal concentration reacted with water
individually in different test tubes. Which compound can react faster with water?
Explain your answer.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

19) A series of two chemical reactions, was carried out, as in the flowchart below.
Study it to answer the following questions.

KOH CH:;CH,CHCOCl
_— > + KCI

Reaction 1 + Reaction 2
H:0

OH

compound (A)

a. Write two properties of acyl chlorides.

b. To which family of organic compounds does compound Y belong?

c. Draw the structural formulae of the organic compounds represented by (X and Y).

X:

Do not write in this space

1



Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

20) Study the following compounds to answer the questions below.

(0] (0]
NH; M NH/\ﬂ/NH
CH;CH,CH,NH, )
C

A B

aoeds siy3 ul 931um J0u oq

a. Why compound A is a stronger base than NH,?

b. Complete the following reaction:

NaNO2, HCI
B + HNO, B +
T< 5°C

c. Explain how peptides bonds formed in compound C.

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

21) N-ethylethanamide can be prepared as follows:

0O O
HSCA{ + X ——H; C‘( + HC
Cl NHCH,CH;4
N-ethylethanamide

a. Draw the structural formula of compound X.

b. Write the structural formulae of the organic products in the following reactions:

(i) Hydrolysis of N-ethylethanamide using NaOH.

(ii) Reduction of N-ethylethanamide using LiAIH,, .

c. N-ethylethanamide is a base.

(i) Draw the structural formulae of the products produced from the hydrolysis of
N-ethylethanamide in dilute sulfuric acid.

(i) Which is less basic N-ethylethanamide or diethylamine? Explain your answer.

Do not write in this space
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Question 2 continued

22) The following grid shows three polymerisation reactions. Study it and answer the

following questions.

Reaction CHs
1 Al —— = MOQ\ + (2n-1) H,0
o n
Reaction ICI) ICI)
2 n HO-C@C-OH + n HO-CH,CH,CH,-OH —= [B] 4 2nX
Reaction
3 H\ /Cl /
n c=cC > —{CH,-cHoI+
H/ \H "

a.

Draw the structural formulae for the following:

(i) Monomer A in reaction 1:

(i) Polymer B in reaction 2:

What is the type of polymerisation in:

(i) Reaction 2:

(ii) Reaction 3:

Do not write in this space
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Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

c. What are the intermolecular forces that are holding the chains of the polymer in
reaction 3?

d. The product X is a small molecule eliminated during the polymerisation reaction
2. What is the name or the formula of X?

e. What is the difference between the two types of condensation polymers?

f. What is the functional group found in the polymer formed in reaction 1?

Do not write in this space
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Question 2 continued

23) Kevlar is a polymer which is five times stronger than steel. It can align side by side
with other chain.

chain 1 \EO‘C’ % Q

/ W H H

N [0} v \
‘\ \ O ‘N

H H \\E: C/
\ N—< >-N/ o

chain 2 \\C C/ \
/ N H
0O

a. What is the type of bond formed between the two chains in this polymer?

b. Is Kevlar polymer type I or type 1I?

c. Draw the monomer(s) that form(s) this polymer.

[ End of Examination ]

Do not write in this space

16

aoeds siy3 ul 931um J0u oq



Academic Year: 2018/2019

First Session — Second Semester

Diploma, Bilingual Private Schools, Chemistry

Do not write in this space

S1INdN31d 4HL 40 F19VL D1dOIddd

wnpuaime wnijagoN wninsppuay wniwiay wniuRisurg wniuoped wnisyag wnund wnpuawy wniuoinid wniunydan wnueln wniunoelold wnuoyy wniunoy
99Z 65T 85T LST (414 1sz Lyt /A44 EvT L4244 LET 168Z0'8€T 88SE0'LET LLEOTET Lze
Solleg
I (|ON || PW [ wd || ST || 3D || 39 |[[wD|jwy ([ nd [[AN || N || &d || YL [| OV | sy
€01 [4] L0l 00l 66 86 L6 96 S6 6 €6 6 L6 06 68
wnpaIN wniqieRA wninyy wniqiy wniwjoH wnisoidsig wniqua) 1y 1d I wniyiawoid wniwApoaN | | wniwApoasely wnua) wnueyyue]
8996'vLL YSOELL Tree'8ol 65T L91 EE0E6'VIL 005291 SEST6'8SL STLSL 96151 9€°0SL Skl [az444) 99£06'0%L oLLOvL LPS06'8EL
FEIFEIN
NT | gA || WL |l 43 ||oH || AQ || dL |[PD || NT || WS || Wd || PN || 4d || @D [| €7 | seesuuer
LL 0L 69 89 L9 929 59 9 €9 9 L9 09 65 89 LS
wnidounun ! ) I " I ] wninosaly wniunun wnpiusadod wnuabiuaoy | | wnnpeiswieg wnuauysy wnissey wnuyog wnibiogeas wniugng wnipioyayIny wnipey wnpuely
1434 6T €6T 68T 68T 98T 58T [§:14 182 8LT 69C 0Lz 69C 89T £L9T mo —‘ 9te (144
onn|lsnn|| A1 ||dnn|| 14 |[3nn || ud || By || sa || || sH || ug || BS || aa || s || Zsll e ||
8LL LLL 9Ll SLL 141} €Ll [49) LLL oLL 60L 80L L0l 0L SOl oL 88 L8
uopey auneisy wnjuojod yinwsig pea wnijjeyy Kinoew pIloo wnunejq wnipuy wniwso wniuayy uaysbun wnjejuep wnjugey wnueg wnisae)
we oLe 60T 0+086'80C Lot 8EY0T 765°00C 695996'96 L 80561 L1TT6L €T061 £0T'981 v8'E8L 88L¥6'08L 6¥'8LL —‘ N LTELEL 9615¥S06°CEL
uy (| |[od || g |[ad || IL [[PH || NV || 3d || 41 |[SO || o4 || M || &L || H S eg || SO
98 S8 8 €8 8 18 08 6L 8L LL 9L SL 24 €L [42 95 SS
uouay auipo| wnunjaL Auownuy uip wnipuy wniwped JONTS wnipejjed wnipoyy wniuayiny wnpauydaL wnuapgAlow wniqoIN wniuodz wnupPA wniuons wnipigny
€6TLEL L¥y06'9TL 09°LTL 09/l oLssLlL 8l8¥LL vivTLL 7898°L0L ool 05506201 L0°L0L 86 56'56 L€906'C6 veele ¥8506'88 w8 8L9%'S8
oX || | 9L || S || uS || ul || PD || BV || Pd || Ud |[NY || 2L [|OW|[AN || 4Z || A || IS || 9
S €S [45 LS 0S 6 8 Ly o 4 144 134 [44 34 44 6€ 8¢ LE
uoydAay aulwoig wnjuajag SluasIy wniuewssn wnijjen suiz J1addoy PN 11290) o asauebuepy wniwouyy wnipeuep wnuey ) wnipuess wnped) wnissejod
86L'€8 Y06'6L LL68L S6SLT6VL 0€9°TL €CL69 8€'59 9S'E9 €69°8S V6LEE6'8S SY8'SS Yv08E6'YS 1966°LS SL¥6°0S L98'Ly 80655671 8L0°0% £860°6€
N {149 (| 2SS || SV || 2D || €D || UZ || ND || IN || OD ([ =4 [[UN| DD | AN || L ||>S ]| €| A
9€ S€ 3 €€ [43 LE 0€ 6C 8¢ LT 9C ST 4 €T [44 14 0C 6l
uobay auuolyd anyng snioydsoyq uodijis wnuwngy wnisaubey wnipog
8Y6'6€ SP'SE 90CE 86619LEL6'0E 580'8C S8ES186'9T SOEYT 8C69L686'CT
WIS d]!S|IV — B || eN
8l ! ol s vl 3! SWeN —p— UsbOoJpAH 4! L
uoaN auuonj4 uabAxo uaboiN uoqued uoiog mmm_\/— U_EOH< ||Y woo. — wnik19g wniyn
£6£1°0C €91E0V866'8L 666'SL L00v1L Lozt 1801 LEBLZLO6 69
oN o O N U d —|— «—1— |oquifs °d 1
ol 6 8 L 9 S 14 €
wnieH uaboipAH
09200t —\ Al \_QQE:Z U_EOH< 800°L
°H H
[4 L

Do not write in this space

17



Diploma, Bilingual Private Schools, Chemistry First Session — Second Semester Academic Year: 2018/2019

18




Pet iy

2
Y5 - = A ZR
2 f

/
L7 i
s
N
\ a7/

2
2,
<,

GENERAL EDUCATION DIPEOMA
BILINGUAL PRIVATE SCHOOLS
SEMESTER ONE - SECOND SESSION

CHEMISTRY

2018 /2019




uoneZLIdWA[0J

spunoduiod udgo1)IN

SIAIJBALIIP
pue spioe djAxoqae)

sjouayd pue saudIy

S)UIWII
uonIsues) Jo ASIudIYd
3y} 0} uOINpoOIIUI UY

|

suonsanb
J0 'ON

.

sjun ayj jo saidoy

(%02)
Suiuosea
(%05) SuiA|ddy
(%0€) Suimouy

% 3unysem

(%08) @suodsaa papuaix] 2310y ajdiInN

'auQ Jo)seweg 1o} suoneoyloads :wex3 pajiejeq

07t

uizaleiers .\x\,ﬂb,_
Qo 7> ,\\mmi)x 2 |

P £
v oA V8 Bl
%

07/8407//ANSIWAYD) “UOISSAG Pu0odas QuU() 10JSAUWAS ‘S|00YIS JeAlld [enSuljig ‘ewo[diq uoneonpy [eJouan
&




General Education Diploma, Bilingual Private Schools,/"/:\\

\!,/

Semester One, Second Session, Chemistry, 201 8//2@1%;”?

Distribution of cognitive domains and marks.

\,
N,

. Question Unit :‘i‘_".;‘f(f“o,gnit_i\vg}

Serial. No Number Item | Mark - Page .= Goman) Y comes
1 1 1 1 Transition elements | 403 Kn&zvinvg 1.3b4
Transition elements | 399- - 1.3a+

2 : 2 ! 408 | APPYING | g3
Transition elements : 1.3a+

3 1 3 1 403 Applying 1 3bi
4 1 4 | | Arenesandphenols | 473 | Knowing |2.1.d.i
5 1 5 | | Arenesandphenols | 433 | Applying | 2.leiii
6 1 6 | | Arenesandphenols | 436 | Applying | 2.1diii
Carboxylic acids and | 443._ ' 3.%¢h
7 1 7 1 derivatives 444 Knowing c, é ’

1 8 1 Carboxylic acids and | 444 Applying 3.2¢c

8 derivatives
1 9 1 Carboxylic acids and | 441 Reasoning | 3.1c,d
9 derivatives

10 1 10 1 Nitrogen compounds | 452 Knowing 4.1ai
11 1 11 1 Nitrogen compounds | 458 Applying 4.1a
12 ! 12 1 Nitrogen compounds 438 Reasoning 4.1a
13 1 13 1 Polymerization 476 Applying 5.3d
14 1 14 1 Polymerization 474 | Reasoning 5.3c
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Serial.

ti : /‘C’ogju ive
No I%llll:l;:::‘l Item Mark Unit — ?;/mfémain Output
2 15.a 1 Transition elements 399 Knowing 1.2¢
2 15.b 1 Transition elements 404 Knowing | 1.3bii
2 15.c(i) 1 Transition elements 403 Knowing | 1.3bi
2 15.c(ii) 1 Transition elements | 403+ Knowing i
1.3b1
408
2 15.d(1) 1 Transition elements | 399+ | Applying | 1.2a+
403 1.3a
2 . 1 Transition elements | 403+ _ )
15.d(i1) Applying | 1.3b1
408
2 2 Transition elements 403 Applying | 1.3a+
15e 1.3bi
2 15.f 1 Transition elements | 398-399 | Applying | 1.2b, d
2 15.g(1) 1 Transition elements | 398-399 | Applying | 1.3bii
15.g(i1) Transition elements 404 . 1.3a+
2 Reasoning :
1.3b1
2 16.a 1 Arenes and phenols 418 Knowing | 2.lc
2 16.b 1 Arenes and phenols 426 Knowing | 2.lel
2 16.c 1 Arenes and phenols 426 Knowing | 2.leiii
2 16.d 1 Arenes and phenols 430 Applying | 2.1div
2 6. 1 Arenes and phenols 421 Applying | 2.1b
2 16.£4) 1 Arenes and phenols 4:.24; Reasoning 2.1g
2 16.1(i1) Arenes and phenols | 424+ | Reasoning
2 479 2.1g
2 17 3 Arenes and phenols | 420+ | Applying 7 1e

421
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Serial. | Question |  Items Unit
No Number Mark Page “SN—domain outcome
2 18.a 1 Carboxy.hc 2}01ds 441 Knowing 3 1c
and derivatives
>0 || ool | gy | Ao | g1
2 18.b(ii) 1 (;?lr(ll)c()igil\l;tzilsgs 443-447 Applying 39¢
>R |y | Crtuole it | gy | SOTE | 3o
2 18.c 5 Carboxy.hc gmds 443 Reasoning 31d
and derivatives
2 19.a ) Carboxy'hc gmds 443 Knowing 392
and derivatives
2 19.b Carboxylic acids Applying
: and derivatives e i
2 19.c ) Carboxylic acids 444 Applying 3.2¢c
and derivatives
2 20.a 1 Nitrogen 453 Knowing 41c
compounds
2 20.b ) Nitrogen 456 Knowing 4 1dii
compounds
2 20.c 1 Nitrogen 464 Knowing 49f
compounds
2 2l.a 1 Nitrogen 459 Applying g9
compounds
2 21.b(1) ) Nitrogen 460 Applying 49
compounds
2 21.b(ii) 1 Nitrogen 460 Applying 49cii
compounds
2 21.c(i) ) Nitrogen 459 Applying 49
compounds '
2 21.c(i1) 9 Nitrogen 453-459 Reasoning | 4.1c+
compounds 4.2b
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Serial. | Question |  Items Unit Y K Cogmtn/e v
No Number Mark ‘ Ld‘(’)rhhlﬁ 7| outcome
2 22.a(i) 1 Polymerization Applylng 5.3d
2 22.a(ii) 1 Polymerization Applying 53¢
2 22.b(i) 1 Polymerization Applying 5.2b
2 22 .b(ii) 1 Polymerization Applying 52a
2 22.e 1 Polymerization Knowing 5.1b
3 22d 1 Polymerization Applying 53a
2 22.e 1 Polymerization Knowing 5.3b
2 221 1 Polymerization 475 Applying 53a
2 23.a 1 Polymerization | 476-477 | Knowing 5.1b
2 23.b 1 Polymerization | 476-477 | Knowing | 5.3bii
2 238 1 Polymerization 476 Reasoning | 5.3d
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Question ONE TOTAL MARKS: 14 \ L

There are 14 multiple-choice items. Each correct answer is worth ONE mark
\ s <

Item

N Correct option et

1 | acoordinate covalent bond

) Six dative covalent bonds are formed in this complex ion.

3 | The complex formed when the ligands are attracted to the metal ions.

4 | It is an electrophilic addition reaction.

CH(CH 3),

o)
CCH ,CH,CH,

:

7 | They react with alcohols to produce esters

NaOH

9 D<B<A<C.

white crystalline solid

10
1, |LHNO;, HySO, [Sn, HCI [NaOH
4
13
{ 0.
14 ~—O—~{ H.CH;> """C)""C’“”J\.{\—“/};/}-»C—‘%—

[_ Nl
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Question TWO: TOTAL MARKS: 56

Item 15 Total marks 12
item answer

15 |a Cobalt/ Co
b Octahedral
c(i) |- Ligands are bases, and also nucleophiles. 1
- They contain lone pair of electrons to bond to the metal to form
complex ion.
Any answer from above mark is given.
c(ii) |- Because the ligands (NH3) join by one bond to the metal ion (Co*). 1
- Because the ligands (NH3) are attached by one coordinate bond to
the metal ion (Co*").
- Because the ligands (NH3’ contain one group that has a lone pair of
electrons.
Any answer from above marKk is given.
d@@) |Co** 1
d(ii) | NH;
e 6 / six (1 mark) 2
Because each dative bond (co-ordinate bond) is formed between
each ligand (NH3) and the metal ion Co**.
- Because there are 6 monodentate ligand (NH3) in the complex ion.
- Because the number of atoms surrounding the central atom (Co) 1s
6.
- Because the complex ion has 6 pairs of electrons.
Any answer from above mark is given. (1 mark)
f [Ar]3d® 1
g(i) | Tetrahedral
g(ii) | First complex ion (1 mark) 2
Because the ligand (NHs) is stronger than the ligand (H,O).
- More nucleophilic so the donation of pairs of electrons to the metal
will be more and so they will form stronger co-ordinate bonds.
- The strength of attraction of the ligand NHj is much more than that
of H,0 so it will form stable complex ion because it forms strong
bond to the metal ion.
- Because there is an additional entropy effect that adds to their
stability.
- Because the ligand NH3 will increase the entropy.
(1mark)
Any answer from above mark is given.
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Item 16 Totalmarks 7 \%, /i
item answer NS, /-"\H/\\ua ‘marks
16 |a - Because the 7 electrons (or double bonds) are delocallsed\(ar\iméL/;/? 1
resonance).
- Electrons are evenly distributed.
Any answer from above mark is given.
b - It introduces a permanent dipole on CH3Cl molecule to form CH;" 1
" AICI3 + CH;Cl — AICl4~ + CH5"
- AICI3 + CH;Cl — CH30" — AICI40-
Any answer from above mark is given.
c H CHs 1
d 1,2-dimethylbenzene 1
e ﬁ 1
C COOH
O - X
OH
ﬁ/ COOH
O
f(i) | Using the reagent and condition (or Cl,, UV light) will not produce 1
that product
f(ii) CHg 1
Cl,, AICI, D/
OR Cl
Cl CH,CI
UV light/boiling ©/
- using Cl,, AICl; will produce the product (4-chloromethylbenzene)
- using Cl,, UV light/boiling will produce (chloromethyl)benzene
Any answer from above mark is given.
Item 17 Total marks 3
item answer marks
17 OH OH OH 3
NO,
NO
3 marks: 1 mark for each compound
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Item 18 Total marks 6
item answer PPN IS .
18 |a - Because the negative charge on the anion can be delocalksd&ever)

two electronegative oxygen atoms.
- Because carboxylic acids are stronger acids than alcohols.
Any answer from above mark is given.

b(i) || CH3CH,COONa* 1

b(ii) @— //0 1
c
\
)

b(iii) @ 1
COOH

c D (1 mark) 2
Because the electronegativity of the oxygen and the easily polarized
C= O double bond, have a dramatic effect on the reactivity (1 mark)

Item 19 Total marks 5
item answer marks
19 | a Are liquid, fume in moist air, immiscible with water, react slowly with 2

water, eventually dissolve, they are not hydrogen bonded, (full marks
for any two answers ). Any other correct property marKk is given.
b Ester

Uy

OK"* OCOCH,CH,CH3

X: @ v,

Each answer worth 1 mark.
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Item 20 Total marks 4

item

e
answer N

20

- Electron-donating alkyl groups (CH;) attached to the nitroé%rﬁéi@g;:\?

increase the basicity of amine (CH3;CH,CH,NH,).

- Electron donation from an alkyl group (or CH;) will encourage
dative bond formation.

Any answer from above mark is given.

NzCl

=
| +2H0

CsHsN=NCI + 2H,0 or CeHsN,Cl + 21,0 or %

2 marks: Each product 1 mark

- Two or more amino acids can undergo condensation reaction
between themselves.

- By losing H from amine group and OH from carbonyl group.
Any answer from above mark is given.

Item 21 Total marks 8

item

answer

marks

21

a(i)

CH;CH:NH,

b(i)

0
Hsc_( + CH,CH,NH,
0 Na'

2marks: each product 1 mark

b(ii)

H,C—CH,
NHCH,CH,

c(i)

CH;COOH + "NH;CH,CH;
2marks: each product 1 mark

c(ii)

N-ethylethanamide (1 mark)

- Because in diethylamine, the electron-donating alkyl groups attached
to the nitrogen atom increase the basicity.

- In N-ethylethanamide the lone pair of electrons on nitrogen atom is
less available.

- In diethylamine the lone pair of electrons on nitrogen will be more
available to form a dative bond with a proton.

Any answer from above mark is given. Imark
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Item 22 Total marks 8  \%
item answer NS
22 [a(i) |HOCH(CH;)COOH P
a(ii) o o 1
1] 1
-EOCHZCchHZO—-C—@C}n
b(i) | Condensation reaction 1
b(ii) | Addition reaction 1
c Vander Waals forces 1
d Water (H,0) 1
e The direction of successive functional groups along the chain 1
f Ester 1
Item 23 Total marks 3
item answer marks
23 | a | Hydrogen bonds 1
b | Typell 1
c 1

Ao L8

1 mark: each monomer 1/2 mark

This is the end of the Marking Guide




