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SECTION A (46 MARKS)
Answer all guestions from this section.
L @ Complete the following nuclear rcngion cqualions. ¢ a0\
: z ! (0! mark)
OO 3 S R
3 o g 4 Y. (01 mark)
(i) cd+. .00V, e Y
232\ |\ ;K
o, ¢ 0! mark
(1) Wp, " C{Q_U +_1e- J \ ( )
| H \/ ) ,

TRy 4 He. (01 mark)

(v) Li+. VL — ,He ¥, ]:DL\’
State what would be observed and write equation(s) for the reaction(s) that
would take place to a solution of iron(1I) sulphate when;

(@)  aqueous sodium hydroxide was added drop-wise until in ci(cess and

the mixture was allowed to stand. g (3% marks)
e T N4

CATEED . RN OSSN BN Ve BN ER AR

ré,z:f) i 96 W G T F-Q(,O A 288 .L/ ......................

o AR Omg e B O00+ 2On 2 AR LT

.................

L EQLO%- QW (b)  afew drops of concentrated sulphuric,acid was added followed by
concentrated nitric acid and the: mi’,‘fl{f was boiled. (03 marks)
Bj KEN‘-C‘A JX 1 ‘

» Fe o NOZen £ aWkn. —. o+ N0y WO

........ @+4“20Q>T AN -
e, + o+ WOaso —> o+ RO
3 A‘I'grdrog\arcb‘gn Z, with molecular formulaxr—-%xﬁ;; reat}s W:iﬁb;yg‘tx?fo\h :
according to the following equation:

CiHy + (x+ 901 = xC0; + 20,

When 20 cm® of Z was explo@cd in 200 cm® of an €xcess amount of
oxygen, it bumt completely with a sooty flame. The volume of the residual

2

l.."’&- e j
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gas afler cooling to room temperature was 160 cm’,
When aqueous potassium hydroxide was added, the volume of the gas
that finally remaincd was 20 cm’,

(8)  Calculate the molecular formula of Z. (2% marks)

\\G\\xme_g,cmawféxixﬂ‘h\macﬁ\*\-\%
AT S e N L S e N~ PN o S w7

.................................

VQ\M?M&}%&Q%:@%—}’D@D:\QQW

..........
..........................................................................................

T Y- (b)  When Z was treated with bromine in the presence of iron(Ill)

bromide, the bromine was decolorised. Identify Z. (01 mark)
adn \/\/
Taeceat” LA \'W +

(¢)  Write equation(s) to show how Z can be synthesized ﬁ'ommyn;\- S J

5HC_ Bopromueel CQS&\EPJJ (1% marks) DovekuL wercleve
4\ : -C'Heb- e o Wesis LA O ........................... ‘C\\g_

N2 NCSE-SY v 7Y R e m_\':ej RO T R oo e Fethy AL C g o0 Al

4. The data in the Table 1 was obtained for the reaction between an
alkylhalide, R and sodium hydroxide solution.

Table 1
Experiment | [R) (mol dm—3) | [OH] (mol dm—3) | Rate (mol dm=3 s-1)
1 0.100 0.50 2.0 x 1073
2 0.100 0.25 2.0 x 10-3
3 0.050 0.25 1.0 x 103
4 0.025 0.25 5.0 x 104

a Determine the order of the reaction with respect to: . o s
(a) P A\\m =)y tx\ an\h =

(i)  Alkyl halide, R. (01 mark)
C
S = ko (aasy LA eeseen v Ao
Vot 2 kot (magy Feckouen

X ~ ) = AT
pin § Q_,:C k) Turn Over

or Feeqpnie %@Wg\@&en\,\m W"’*\A\
e VTS Ssecencmien 2 R e v Solged
W Ne ocklen \t &y g "Scanned by CamScanner



(01 mark)

(11)  Sodium hydroxide. R
LORST = Kooy, | LAl
o Q-K\Ql - ‘LQQ' 01 (— =) Dg)j ...........................................
B Tl SRR = o X e ROt

(b) '
Yore, 0o LOYI® | (D s '

: (01 mark)
() (1) State the class of the alkylhalide. Coenrs
= = n@%\«\wé\{‘/cg ............................ 6.) ] ...... 1, |
4 W@ W] (i)  Give a reason for your answer in (¢)(i)- (04 mark)
Qe Qe & _ 'S W%WK%&AA . TSR
X \_‘:\b"'\ . =
AN (U
S. (a) erspex is a synthetic polymer with a structure;
CH;
)
CH, C
L
COOCH;,4
(i) Name the type of reaction that leads to the formation of
perspex. Receoe ! Addae %{&‘,iarkv)
%A&A\mqﬁm@m%k&’é\\\m\a\ ...............

(i)  Write the structure of the monomer of perspex. (0!I mark)

Jhe=q contta, g

-----------------------------------------------

.................................................................................................

(b) When 1.25 x 10~ moles of perspex were heated strongly with
silicon(IV) oxide as a catalyst, 4.85 g of the monomer wasg produced.
Calculate the;

(i)  value of n. (02 marks)

I 2550 S m0ee A Rpees. podeR. 4859 ovmce s
\‘N\‘\\e.ogw:(:‘h..%ﬁl/*)/:{;’p&ésg el
| \' ASHS3

------------------

.....................
.......................................................

--------------------

y gud® ) 4
oo L %i_i) = 29 Lk
o 28&
T Atceen Aesrmime Kedo: \%b
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e 9 Ve :( He » 2 2D

T 1/*’ -
i\ mwwm;}%qem:@ﬁ RO, BAOAT 6D

'Aq-'-“-“w--‘t’a.ﬂ..«\’.)&\..\s.x\')..;;..._.?,x.&:m..-...... .

(b) St s of Derspe il o R AR
ate one use of perspex, Y t— L’-‘\l/l”' (Y% marky <y’ ag\errts

( )‘r&‘h{\;? w\wé\&wem)gq\\m\@,\,{%)qmw roscwar (5)
a \en man

ganese(l1) nitrat
formed ) ¢ was heate

d, o black solid R, was Eg

n that took place, (1% marks)

NG s S MoaOaco . BNQagp (-0

---------------
..................
----------------------------------------------------------------

(b) R was heated with excess potassium hydroxide:

Write equation for the reactjo

ves

(1) State what was observed. L—  (0I'mark)

oo, omnd Ao Bseo. areeo. S| A

(i)  Write equation for the reaction that took place. (1% marks) \ﬁ’
2 M Op 0+ 4G : e Py
O 49.“@°\C}T.S).:t.o.;@..m>..QM“DQ_‘ © 2N oy

(¢)  To the mixture in (b), chlorine gas was bubbled. Write equation for
the reaction that took place. (1% marks)

MNOD 4 5 Cloen == 2 Mol . i OF

..............

BT N e Y N ety Towy

& The standard electrode potentials for some redox systems are shown below.

Fe O) (ag) +8H (aq) + 3¢ — Fe’ (ag+ 4H0qy E° = +220V
- 0
Oy + 4H+(a<1) +4e — 2H)0() E =+23vV

b |
\\\
(a) Write: ERCERRE s

(i)  The cell notation for the cell formed when the half cells are
comb (Tl mark)

Pm’\ Qs Neo. ‘HSQL% u RO::CS)‘, H-ik:ﬂ 3. Rz‘@p ; Pt.séa \/
P B Qs oo | O |- 052153 Hrhey - Fe s 1o Qo Pece

(ii)  The overall equation for the reaction.g’i_ (1% marks) \/M/
A Fe. Ot e+ 20 Wep 2. AT ep 3 Qaen .10 W2y,

.......................................................
...................
..............

............
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®) (i) Calculate the e.m.f of the cell in (a). (Olhlark) J
L E A;E%%‘-E,Qu%b ---------- phf D | X
................ = A0 ad s 2R e

(i)

State whether the cell reaction in (8)(ii) is feasible or not.

wwe a reason for your answer. (] mark)

................................. Tﬂ\\eaaﬂ*\’%v;a :
(b) @ , MgBr 1o @ , COOH . (2% marks)
 Degerel -
................. s H@H\?/vﬁiﬁw;’ﬁ o T
/ FMapc YRTH | S Ty
O Ng¥oc GDHLDIH“'} Lo . — ‘*]“/ . Woagr e O
......... "-3\’:\\\\% We\re—? Sh -
il S
5& =D }c.o_,zmévwv—ﬁ——ﬂ—’:% &
....................... L= il e il
...................................................... Sauk
9. (@ Write €quation for the reaction between fluorine and; Dg‘/7/
(1)  water.

(1% marks)
e

trediereas

e Qﬁw ...........................................................................

Qe (i)  hot concentrated sodium hydroxide.

...............................................................

LA . — '
CHr Ci, COOH = G Th, ot \M“—”a—}%‘c\hﬁmw
& . S, -'
SRc\Mwe < 'C\\bem_aqt?«wx -
CW2 S, TOOM —— s CWy Chig S0, 0, do-gae. VB TL 3
b wcceq CaOg|NaOK e X e,
e < &Y ustgsk Stoves. Scanned by CamS anner

Ny,
C\(&C\\QCDN\‘\Q_
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i iodic Table,
(b)  Although fluorine is an clement in group(VID) of the Pe:odlc
it behaves differently from the other members of the group-

State three reasons why fluorine behaves differently from the othef

members. — Fhaocyv<e Shem o0 e \,e,.__,éﬁ’\:(l% M)Rﬁh%m
— Postine.. e oo M\;@fﬁ“ww
—Fhanwee. Peive: Ko oo e, Frtar BIeh. S amiRiees Sty
-~ r\ Nz
T G R IR -
Answer six questions from this section. Any additional question(s) answered will —

not be marked. \ L"'yb

10. Complete the following equations and in each case outline a mechanism for
the reaction.

CHyCHyONG' v

CHCH, OH/ heat - . i

< .
_ ol s (c T + &
Mechanism: ( CWD, C B < (S

.................................. fc\-\gr_/% @

(a) (CH3)3C - Br

........ oo T, CF 2 Moo S
S . o BN T2
...................... B o AT
®) + CH,COCl g 03 marks)
Chzcocl+ Al — Thag £ Qg v
Mechanism:
Q\/,r c T3 \/

© Hc=cH NN AT (03 marks)
(2) CH3CH2 Br

...............

7 Turn Over ‘Eé\ R

£
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L. Tabley shows acig dissociation constants, Ka, for some acids at 25°C. ‘
Table 2 4
[\ -1 i
Acld Ka (mol dm ’) i
H - Coon 170 x 10~ ‘

CH,COoK 170 x 10

CH\CH,cooy -

1.35 %10
AL <R e w N

B a A

State the treng in acid strength of the acids in Table 2. (0/ mark)

Prargoeea\ T oy ~E RC:\ . ¥ K \/1/ C‘\f;//
> e W N M;,\- """"""" }\—Cc 15\*0 W"@\C{w .

i e W ORe R Sy e
(11) Explam Your answer iﬂzl)(i;.\g ’\Q\i> \3*3,

(03 marks
BT Pt W B NN

A AN DR PO gear . AT ined. R A =
X & N eq o \oa 7y

m@ﬁu\.w -
T et be °%~¥%&MM
(b)  Calculate the pH of a U% E COOH solution. (1% marks) weayex

................ SXNEYLL S AR KSE M
. g

----------------------------

-1y )

.....................................................
...................

.......................

..................................................................
..................
................

(€ () 450cm’ ofasolution in (b) was mixed with 35.0 cm’ of a
0.5 M potassium hydroxide solution. Calculate

the change in
pH of the solution.
Nse, Lot=0g

(2%2marks)
)z, | R Ya by ED
\:w ......... \/r C—‘Ih't-'\"]
N\ = O e R L S, ;
E&sts O Qﬂ?\‘gkmﬁ .......... 3—‘\ Q%’SV\ :Q\%S_X\Q_Q’x 0 %g—g_ i
Mo e SR LTS ER G| S
\veo 8 = 2 RSIRT oM
= OO0 DLl e, W Cwen ;
] —_ _\r\
Dsve, (a O O :(0‘0995’ o3 L = Scanned by CamScanner
= 0«@0*5\\:\%‘/" = —\wry @ &5 rush))
‘:Iro&)3=(g-0057§ '\m) = Q'O \ - S H-\ LA \/\/
gV

P Sranse =@ - s =21 R2.




.................................................................................................

...................................................................................................

(i) Predict the effect of ndding two drops of dilute hydrochloric

acid to the solution in (¢ )(i). @ (01 mark)
NQQ\\QT\SQ \\h‘?\\w/ ............................................ C_Uq

12.  (a)  The atomic number of aluminium is 13.

Write the;

(i)  electronic configuration of aluminium. (01 mark)

== |$322.82 266282200 LT,

....................................................................................................

(i)  formula of the chloride of aluminium. (01 mark)

..................

(b)  Write equation for the reaction between aluminium chloride and;
(i)  water. (1Y% marks) (H/,@
ALCLQ,QW:ND .*5.“2,0@; .................... A\,C.Q\'\)_gfp +ZH e

T T (TN o WG ", © WO |\ 2

(ii)  excess ammonia solution. (1%2 marks)

(iii) excess sodium hydroxide solution. (03 marks)

(c) Name one reagent that can be used to distinguish between

aluminium and lead(II) ions in solution. (01 mark)
. [
SANAE,. ... S /O ... -
Pﬁt‘r‘wﬁmwm..&ﬂ\é\@ WhAC ‘-Qj" T = .
~ IStramiasnn B SPcS\_;k\m LT __——- b ?}\kyo\‘q“.
e 'éh\_&a\ S \\')»&Q—Q urn Over
- Ph\:s I WAV C“Q\\‘é('\ S Pred® -
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13. Name one reagent that can be used to distinguish between the follgy,

Pairs of compounds. In cach case, state what would be observed if
member of the pair is separately treated with the reagent you have ngp, I

(l) CHJCOOCH;CH) and CHJCH)COOH \/ (03 Marb)

S \ PN “mema ksl i
C_“ AR TN e \/ @ ''''' |

RSO0, - Ny eI S mes .,

"
............... :
frag s
-

HD- .- S “‘\\W‘\\\ﬂﬁ“*/ ........... f
NO—¢ =TT NG RSN PN nh},atér&e A
O

.....
........
...........................

Keceoy 'Fe\:\\\x:) &\\NA\N&""H' CDQ‘:\ -—M‘&\Qw\““ -

..........
................
.....................

\—\*mcc%’ée" mwmh "L\r&ﬁer
(c) @—CHZI and  H,C

o (03 marks)

L
H%Sv&\um\\u& S \:\ﬁ.x‘a\w\,w o W

...............

A’C.ce,(,\__ \"Q‘Q %‘“‘m\'\}x\mm{g .......................

14. (a) Define the term molar conductivity.
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(b) (i)  Sketch a graph to show the variation of molar conductivity

of sodium chloride with dilution. (02 marks)
A
M’“}N‘Sﬂ e SN
()
%
N (i)  Explain the shape of the graph in (b)(i). (2% marks)
- &“qu\mm SN \“\m NUR_ \\NUWCRN =

e S5y

ﬁg&m ___mbm&e &\\m BSLNS
23 Gondl £ofa s THNALRL M A W Worqge
(c) The electrgl%c. conductivity of a saturated solution of silver

chloride at 25°C is 1.5x10~* 0 'm™". The molar conductivities at
infinite dilution of silver and chloride ions are 6.2 x 10~ and

7.7 x 10~ @ 'm” mol”" respectively.

Determine the solubility of silver chloride at 25 °C. (3% marks)

Jw’&;t\l—a@*‘-\-—i‘a [ LA D \ﬁ\\.\mk

RV Qe

......................................
...............................................

G = "\Soxw‘f ..... — 1 OFARSZ res a2+ O

........................................................................

C = /'O FaX 1) - NIRRT S det
NSO O

. e
A =S K_‘/‘/_____ “M \Q@

N R A g

11 ~—————TurnOver

<! MSﬁ-lbhc - '\Lgu“_ke_‘\‘ V‘&‘u\'\\'eu}\,

|
|
\4751:\. —( | soOXNS™ V\MF)\/\/ I
j A~ Scanned by CamScanner
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solution and
18 Cobal(I) nitrate dissolves in waler 1o form o pink

POMEs on heating 1o firm o green solid.

I1) nitrete.
Wnite oquation 1o show the effect of heat on cobali

(1% marks) \6"’

(n)

) Sue what would
would ake place

solution of cobalt

) that
be observed and write equation for .ﬂ:d:m
when the following substances are
(11) nitrate in water.

b ot 02 marks)
Concentrated hydrochloric acid. e (
T\Q. IS NIV

crew

¥ ColhONE,
(i)

AqQueous ammonium thiocyanate solution, (02 marks)

o CQ-'):&D . ,Q,MHQ\:\-Q)Q S ey CQQD‘\'\LD.\“&

...................

e
4— CDCDH)Q\¢3+ Ol‘ﬁ) Tl Q\COlO 2’ -QH’)_,O &>

e
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16. (8 (i)  Draw the structure and name the shape of the following
OXyanions. (04 marks)

Oxyanion Structure Shape

. oy Yo
-‘.;\ aM\ -'él.'e g ol :."_H_(

S0~ /-S\O Pyresenada S
= A

: —T{’.M’c\kec&ﬂ\ -

s0;” /IS \(5{ |/\/
0

e Vi b

O

(ii) Explain the structure of the SO§ ~jon. (1% marks) L
e m@m@ .......... peRse, . Q\Mﬁmﬁ..f—p‘ erechan. 0. Do Dukdwee

’Ov;\g'_ﬁ_i’ ‘&&i\\%"ﬁ \Y\Q%xx\ R@ca.mxé’m\ \Q&\n&e

(b) (i) Name the reagent(s) that can be used to distinguish between
the oxyanions in (a)(i). (0lmark)

b\\\d&_ AR A, ﬁd\\weé\ b Msdea. miae \/Q')
D :5&-@-0»5@\4:, ORAA.. LA\ A % oo i Blsede

(i)  State what would be observed; if a solution of each of the
oxyanion is treated separately with the reagent(s) you have

named in (b)(i). A (01 mark)
....... 1—7\\5%%';»&;\2%%/ @
1‘.- ....... V'S(\""*LWQ\\RK .....................................

..........

N T O N O
Ardihed PE See, ARk SIS -

U\’\\M-Q— WL HT\\Q\';J “}&N

Judnne ;%\wé,(\ Turn Over
% SO;- -—Q"““Q\Q ualare, M\ C\-\\/\\.\r\\%
— O Tge SO oy aeveeq Fr o9
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_ .t would take place wheq ’
(i) Write the equation(s) for any rencthn(s) t:;‘::;:ratcly with the
a solution of each of the oxyanions is Ipcaieclper=me. (1% marks)
) reagent(s) you have named in (b)(i). ‘
C \,\\3"\;\"'\ i '&) =

V/
o i %q‘g‘gu‘_.gn% ........... o
aresclie  § o G\Em)rqf) """""" 2 A0 T AR 580,
&ngp-tc\zozﬁmﬂg"ﬁm ;f W OnA S S0y
17, (a)

isolati te from a
State three conditions that enable isolation of a solu
mixture by solvent extraction.

.........

............. SR e st &ﬁ\\w&/\t\ Ne B ER NS, e .
— Shvade

S A N ANVAIUNTER. \ \\rtur__,'
(b) Wﬁ&en one litre of an mmoluuon containing 25.0 g o solute X

was shaken with 500 cm? of ethoxyethane, 9.7g of X was extracted in
the ethoxyethane layer.

Calculate the partition coefficient of X between ethoxyethane and

water. (02 marks)
Yoz X3 it

...... SRPONL o e \‘Q“Wﬂ‘wﬂ, o e o4

..............................................

.....

.................................................................

(c)  The solution in (b) was shaken with two successive 250 ¢cm> portions
of ethoxyethane. Calculate the total mass extracted. . (04 marks)
Lok

-------------------------

&
10
[
Y
b
("
L
o

.............................

-----------------

i
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------
-----------
...................................................................................
nnnnnnn
--------------
-------------------------------------------------------------------------------

nnnnnnn
-------------
--------------------------------------------------------------------------------

llllllllll
--------------
---------------------------------------------------------------------------

(d) Comment on the result in (c). [/C) (01 mark)

e&(\\@u}@.@b G0 0. RIOhan . o, LR
....... '\W\\HL\J{’QP’Y’\\L&.
(e)  State one application of solvent extraction. /\/ (%2 mark)
...... ?w\&m\xm %Z&N\L&'{ﬁq
— SegoaradlhAat g Gw'\’t, LWV e

— Bévadhan o O NSRS TENENEN
= SeRTLresnR0 “‘a._ \N\B‘SS"O\P{\'\L ST <q
o@D TR Seen roreg anecoe (D t\\zm&e

N @D cM\m\&-Q [, I O % TN\ = 'Cv\-«c&
™ Uee\ W (‘_\\\m\&g rE 0’5\

15 Turn Over
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