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Answer all questions in Section A and six questions in Section B.

All questions must be answered in the spaces provided.

The Periodic Table, with relative atomic masses, is attached at the end of the paper.

Mathematical tables (3— figure tables) are adequate or non-programmable scientific

electronic calculators may be used.

Illustrate your answers with equations where applicable.

Where necessary, use the following:

Molar gas constant, R = 8.31 JK mol ™t

Molar volume of gas at s.t.p. is 22.4 litres.
Standard temperature = 273 K.

Standard pressure = 101325 Nm—2 ,
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SECTION A: (46 MARKS)
Answer all questions in this section.

1.  Various concentrations of X and Y were reacted at a constant temperature. The

table below §hows the initial concentrations of X and Y and their intitial rates
for the reaction.

Experiment | [X] (mol dm™3 ) | [¥] (moldm *) Initial rate (mols ')
1 0.2 0.2 3.5%10 "
2 0.4 0.4 14x10°
3 0.8 0.4 56x10°

(a)  State the order of reaction with respect to X and Y.
(1)
(i)

(b)  Give reasons for your answers in (a).

Dodo()u“ag e, . ooy aliom

(% mark)
(%2 mark)

Oa:

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

(d)  Calculate the value for the rate constant for the reaction. (1%2 marks)

Uswia. . expevmment 4. Rde. = K OXITEY2C......

2. (a) Asolid Q contains 9.37% by mass of magnesium, 10.39% nitrogen
and 42.18% water.

(i) Calculate the empirical formula of Q. /K(Og marks)

T2t Ox%w%«s= ..... 100.7(3:2%4 1023 + 421g) =2 &
Howeddts  Ma N O] o

2ok Mo, 92 1029 300h  yag K
NSRS S . L5
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Determine the molecular formula of Q. (01 mark)

(RFM of Q =256)

(1)

Mrecolar formula = MathQ BN 2 ASE! |
o I —— a%bn =A% < ——
,/ =

(b)  Solution of @ reacts witl'iron(II) suphate in the presence of concentrated
sulphuric acid to form a brown ring. Identify Q. (%2 mark)

- MQV\wWN%TQL\QXAL\AﬁWW ..... ‘\/BCNQ\)Q
(c)  Write equation for the reaction that would take place if @ was heated.
(1% marks)

Olh A Mﬁ(}[gﬁg\éﬁ{?m———”‘bQ\MSDWLPNQ_@)PFQ_@) |
B , o’ -

@gﬁ e e 4 AT 5535550 s 3 B S5 353 a
3. Name a reagent that can be used to distinguish between the following pairs of
compounds. - |
In each case, state what would be observed if each member of the pair was treated
with the reagent you have named. ' :
(a) CHz- fH C=CCH3; and CH3CH, ?H C=CH )
' . e
CH; CH;

R‘ t 01 k
_ Reagen AMMov\'mea\ & vor V\ﬁvdrg\/gﬂrum (01 mark)

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

ol Powmoniatal Coppe(]) cldowde 3ol ulan

03. C_?E,'Eefl:rvlgrtiglacc& = o Ooswald ch

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

cﬁfc_ zﬁCﬁCH*—'NL}tﬁ ...... peL... domed
and

(b) HO CH3CHO Neddiel, ~be, ‘
RegEtyl. & ;
eagen

6
............. Feldonale sk, of) Dodute ool and sofus,
m[;vw@e e S D0E Bt el St

—
-—

0
@Q, Observa ‘ (02 marks)
<:Hf>~'\icvf%&wvdofe ..... nge .................. I

)

1T,© + HCOONa aay
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4. The temperature — composition diagram for a system containing two components
X and Y 1s shown below.
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Composition

(a)  State what the following represents;

(1) Regions: L L\\ﬁw‘a WXM‘/:Y \ﬁw\ . ‘PC«Q‘(% mark)

N

\Pwre
(fi)Poinits: A  aetee b LT SO 5‘\’,\ (% mark)

B / (% mark)

C MQ\WSPDMOPPMN&X ) (% mark)

(iii) Curves: AB XO\WM‘QCN@MM“ M}KB P’t‘/?idk)
= Inbveagwa eamig. BT | Mel, ar
,@j BC w% ivﬁﬂgym /5?% R{’/%n k)

an
t 1d happen when a mixture of composition R is heated.
i o (b)  State what wou 'ég@ p e
el

- L R R R R EE R EE) TR R REAREEE LR PR RO RPN o1 XD

5. Write equation for the reaction between aqueous sodium hydroxide and

(a) chrogium(III) oxide. a (1% marks)
Ca0m. .t 6 M gay. .. DD D QCT(:C)H“é%g .............
ot C\QD&%B ¥ be%y%ummi(?f—:. 2trb) > ACr ED‘—BQ—%:@Z]% marks)
LeOy. 1. 200 @+ o). o2 SO e ...
ot ReD t‘(’o)’*— tiﬁ%[%%x% = be(n e -+ Hhow i (1% marks)
g ghD(s)*&ﬁH%3——bg“O;@)*fE@% ........
%/gno o + 2B qay + thp — SWOWY

SO, + OHaa + thow —b SWOW; e



- b ek SIS IR

—b CHeH, O Chic

fo CtChGClL + Alcl,

CHHF 20 [ 674
Cr§e it vkl 2 gy
6. g:rcrzlp(lge the following equations and in each case, write a mechanism for the
@ (CH3),C=CHCH3;  fBr_, y O osiirikn)
Mechapism: o b |
................. 2. HEH, ‘./’,(.'. .

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

............................................................................................................ Dy
I? et @
(b)
@ + CH3CH, — C—Cl _51‘0{%3_, (2% marks)
\.
Mechanism: B
+ T Alcl

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

’ ~

Vs When a current of 0.65 A was passed through copper(II) sulphate solution using
platinum electrodes for 35 minutes, 0.0143 g of hydrogen and 0.113 g of oxygen
were evolved. '

(a)  Write equation for the reaction that took place at the / - B
(1) angde. - ‘ / (01 rférk)
.................... UOHe). T2 ARoD + Qg 4+ yo-
(01 mark)

2 (11) cathode. - _
e oy oy 4. 28— Cu®yK
._{.. .

C,q+
(b) G{LDete%m&iLe?ﬁ% quanti

each electrode.

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

L SRR . N at | 26¢
J Z 25
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(i) Atthe cathode. No o{» Mﬁ“@k ”’{”H» 6\/‘0‘\#’0‘ (()lmar/)().

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

gy \MA’e .......... Ho sl e evdved b, m)_e)c g _ez.oqp
% 4’ S by SRRl 4710 NI 0 = JREA- fh o Bl et R 4 )w.’)‘ “:X 01 3

8. State what would be observed and write equation for the reaction that would
take place when:

excess conccnf/ra:ﬁt/ed hydrochloric gcid was added to lead(II) oxide.

(2% mar/(:i%3
Mﬁl%&ﬂ!f ......... fovvwina .. Mo(oweﬂ ............

PhOw. 1. % C Ty + a0 Yaa,. o PEC) 5 qas 7 D).
A PhOg. & 440, 0 4 8. Tr Hz.Qo)....

(b)  potassium iodide was added to copper(I]) sulphate (2% marks)

Celvhn, dwans | fown  Hive yﬁ ....................... f%é”.ﬂxﬁwﬁ@..
il L w\.ef?\.' ......................................... N
@ 13+.Q%...‘.\‘. ...... 4 Iqeqsf_’ba%x—?a@)* ........ 2.88)s..

9. &nte eﬂtlon in }gc %t sHow hQ/v{«the follow eonversw &(a?l e Hot
effected: @ ‘E}ﬁ—% CHta, COL C LLHH
: hﬁ@io\dkb%
(a) CHOH from benzene (2% marks)

......... . H:if’*‘% ‘ 3 M&OSF‘H}” . _%%%Hjté( (CDS

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

ok 15 gﬂ_ﬁfﬂlf—»‘f*‘% ............ ‘%@% ok

(b) CH3 CONH; from Shlor ethanéq (2% marks)




SECTION B: (54 MARKYS)
Answer any six questions from this section.

10. The figure below shows the variation of the first electron affinity of the elements
in Period 3 of the Periodic Table.
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Explain each of the following observations:

(1)  There is a general increase in the first electron affinity from sodium to
argon. (1% marks

ﬁv’“l\taﬁﬁ@ov\,a%mmdw ..... decrense,... @H% o theo chuow

mmwﬁl‘/mxwﬁvéwf& Mo afadhe, #*w Lntersin
S eléctroLx'i affinity f magnes‘f’ll—s;;A i}ﬁgher mwfrl% (Sf aluminium.

e e e,Q > 30 ec% ..... e R
(111)  The first electron affinify of phog&qrous is less than tha{ ofesffl hure.A:"ﬁ"_‘:J%"ﬁ\m\.z
Rie>: |& at ape 3573p3 (O F 2t aghy i erks) e

3 PMPC»NS/W%%Q)Q g 3p&»¥>ewvm \%&K
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11. (a) Silver chloride dissolves in water according to the following equation.

Ag Clis) =—= Ag+(aq) + Cl™(aq)-

Write the expression for the solubility product, Ksp of silver chloride.
"g (01 mark)

(b)  The electrolytic conductivity of a saturated solution of silver chloride in
water at 25°C is 3.41 x 10~° Q' em— and that of pure water is

1.6 x 107° @ ~'ecm™. Calculate the solubility product of a saturated solution

of silver chloride at 25°C. .

(The molar conductivities at infinite dilution of silver nitrate, potassium nitrate
12 1 ;

and potassium chloride are 133.4, 145.0 and 149.9 Q 'em® mol ™ respectively

at25°C). (4% marks)
............. Naha) = AL faND, + Aokel — A RND

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

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

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

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

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

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

.................................................... £
e TS S
tagrg ................. %"6

s g oy g i (ot

(c) Ammonia solution was added to a solution containing silver chloride

(i) State how the solubility of silver chloride was affected.
(01 mark)

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

()@

(i1) Explain Xour angwer in
woewia  vxfy vtk




12. Compound T, C3HgO reacts with 2, 4- dinitrophenylhydrazine to form a yellow
precipitate.

(a)  Write the names and the structural formulae of all possible isomers of T.

CHCOCH oc ChizEctt, -

........... CHACH,CHO or: ct E?H ~ bwpawal

....................................... ‘.2..................

(b) T reacts with ammoniacal silver nitrate solution to form silver.

Identify T. Y (01 mark)

(i)  State the common oxidation states exhibited by manganese in

1ts compou‘rﬁén’l_ LP / d l//i i (172 marks)

-+
.................................... J i s AT v e B S A 58 A s

(11) Write the formulae of oxides of manganese in each of the

oxidation states you have stated in (b)(ii). t/‘K (1% marks)

............ MMD,‘/Q MMO?%\%l Ma DZ el MV\;Q;

9 Turn Over



(c) A black oxide, Y of manganese was fused with a mixture of potassium
hydroxide and potassium nitrate to give a compound which when treated
with water gave a green solution.

The green solution turned purple when acidified with sulphuric acid.
Identify:

H Y

Mmg;mese QWD oA ‘/W ....... MuD, -

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

(i)  the ion that gives She geen solution its colour. _, _ - (01 mark)

......................... I.\/.\m.e).am Ve o0 MalEY

(iii) the ion that gives the purple solution its C(K(}{lr. /f. (01 mark)

......................... Mo dg&@btﬁm o MOV

e P ¢ , . .
(d)  Write ionic equation for the reaction leading to the formation of the

purple solution. \A{ (1% marks)
MOl . 4o — 2 2Mab a + MuDy#
............................................................................................................... ¥ ahOw.

14. (a) (i)  Sketch agraph to show the pH change when hydrochloric acid
is titrated with ammonia solution. (172 marks

WA b ol Br3=Ha: %}% §
) | =] @X\&F X 004330
7 X
e T % = RJoxiE

1! e powd = oy AN
e S ‘ ' @l = L{——‘Sq\

.

-+
Ve < awomonta Sebilion addef

10
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‘ (11)  Explain the shape of your sketch graph in (a)(i). 3%

[N

arks)
Wile_amwmo

(b)  Calculate the pH of a resultant solution formed when 10 cm” of a 0.1M

sodium hydroxide solution is added to 25 cm’ of a 0.1M ethanoic acid at
25 °C.

(Dissociation constant of ethanoic acid at 25 °C = 1.8 x ] 0~ mol dm™ ).

o (04 mapks)
N‘— o" MG‘P& 5¥ Y*DGDH NS-QC{ 2(9“‘7([1)? S-ICOR\%S o
.................................................................... Sixig) mloas v
o b Mo b Cloet wed e O KAC = AR K
, . B Ledo .
CHCLOH gy + N0t ag) —— ChhCotNagn + Hitg.
Mf-oFs@&thme.&.s...l:?.?s.\ﬁf‘...gﬁf ........ PR = PR Tog Gl K

y ARy
s e oot 2l 0) |z cdeghxE g (opacel

oy RO .
(e o= SXLDSN{S ‘/v ........................................... =2
Ch 3 — ot K ph

........... ) 5
CCHCoNa = L*Q.?Sgi’i‘ﬁ‘ifo,_m& |
15. (a)  Beryllium, magnesium, calcium and barium are some of the elements ‘

that belong to Group II of the Periodic Table.

State how the elements react with sulphuric acid and give the conditions

for the reactions. | > /t\/ f
o AR o

LR LR R S
Ma vk vt b

Q)e el 1 o MR, 1 S0,
NZQ— N \&%mwnm&m \C\LX\EX R 1
e vt vda Thop He e, BB :v :

11
Mg +280 & —> M3SQen malty + 08




(b) (i)  State how the solubilities of the sulphates of Group II

- (Fiementg vary down, the group. (01 mark)
- %3%4 ot Sdghates o T denenses Aol

(i)  Explain your answer i

N TR W

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

CEY EEX BRI e s PP,

I P e ity e e el TUE ST " W . S 1 SR
deovere VW kh_&ﬂ
(c)  Write equation for'the reaction of:

@DEC‘;) f*‘(ic)gLB Hberyllium wi;l; E;dium hydroxide solut'onw{ ( ‘{, % rcfrks)
eel) .2 1R AMRN. P P R e
be ® + (%%@-,)m e 0 qay + i

calciu with water. (1% marks)

CO\C;LG) e &HzDQ) —>D CD‘@H)z@ + czﬁzﬂ).

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

16.  In the manufacture of ammonia, nitrogen is catalytically hydrogenated to
give ammonia according to the following equation.

Ny(g) + 3Hy(g) ===== 2NH3(g) AH=925K]

(@ (1) Name the catalyst used in the}pqactign. (72 rrzark)
........................ Won...., X[ Hoget; sywbcliand Nave o)

(ii)  Write the expression for the equilibrium constant, Kp for the

reaction. T = (01 mark)
............................. Kp:P Lo ) B
(b)  State what would hap ald't sition of t Ne Litibrigm if:

o @ + 2@ = 2Nt ®
\rV\x s ?> O
QRA Q%L/KA

=y VX 2= 2R |
Mﬁi \e:‘— I t\A,é?Ps oX— N, ‘*&N‘“ vx%o‘ /

X .
Tl e = XG0k = )




‘“W coin o A e N e SR o I - - - g s (i W

AV, ax ‘
e el Y
g |oD |
co TR ks s—a%
(c)  When 3 moles of hydrogen and 1 mole of nitrogen were mixe and
allowed to attain equilibrium at 100 atms and 400°C, the equilibrium
mixture contained 25% of onia by.volume, s .
Calculate the: :/) Dé = LIRS Bho M Qq 1'//;
. | b, = (3-1) = L8 Mok
(i)  number of moles of nitrogen and ydrogen at equilibrium.

V = Og)(!(ﬁ) (03 marks
Nt = 22 = as“é\tw)“/

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

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

...................... \@%fm*g%x@ig}
teeeeececcecsceseccscecsssacacenssecscacscscsesssecspopdolfoccscrcccttatereccsasasesncrcasranascs oottt cage b e PP TRREE
V'€ X \op = GoiQS dhm ! = 1.& xo ,
G A

(i)  value of the equilibrium constant, Kp at 400°C. (2% marks)

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

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

I

17. (a Differentiate betweén addition and condensation polymers. (02 marks)

Condonsalion.. prlywer is . one. dexmed i %@jw

bitum ion &>\‘/‘<‘W

0000000000000 00eePTTTseTITS s s TV Vvwoeesasasssrssosssse2sl222

~og)= 32,

o AR R A R % R T R R N

WAOWA M»{‘ewSeo oi} ,éhewb(t/\/\wgftd“uvmjaov bvwprwv\cgis Ovmbtue

"",;". ..t; ..... Q.Y'\./.\: .d/ \. .......... Q.:mé\o

Wil ) o structural formulae of two polymers R and T are shown below.
R T
O 0 CH;
Il I |
f 0 - CH, CH,—0 —C@— c), fcyz— c——-)f
n I
, COOCH3 " n
/ Name the polymer: v/ﬁ g
1%)(\3‘9)\/\@" 4— R ... HocH.CHeoH 4 TTOCA QG ~OH01 mark)
..... ¢} QC—"—’?QQDCE@ (01 mark)

.
13 Hl Turn Over



(¢)  Write the structural formula(e) of monomer(s) of the polymers

R and T respectively. N g © 503 marks)
B Hockob o amd Mol Mloeth
......................................... B
d=. '-S;C*:C—S—octﬁgl/ ..............................................................
SSUSSRRN.. . . SR
(d)  Give one use of : o

@ R Mok, V‘QCS‘/ ...................... (01 mark)

() T ~M“K\Rf§\f‘€¥“9€$ ....... ‘/ ................... (01 mark)

- I\/\a\,w‘vxax 20N }irfame Windowst:

e

%

/

o= WY w\‘\?\Acw\ee ws

{}cccp][ Daovon ] -
ot 00{ O)y-C-cCiy.
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THE PERIODIC TABLE

1 2
3 4 5 6 7 8
1.0
H | 1.0 4.0
I H He
‘ 1 2
{
6.9 9.0
E Li| Be 10.8 [12.0 |14.0 [16.0 [19.0 |20.2
I3 |q B|C|N|O|F|Ne
" 5 |6 |7 |8 |9 |10
23.0 243 27.0 [28.1 [31.0 [32.1 |35.4 |40.0
| Na| Mg Al si| p|s | al ar
1 13 |14 [15 |16 |17 |18
‘39.1' 40.1 [45.0 [47.9 {50.9 |52.0 [54.9 (55.8 [58.9 [58.7 [63.5 |65.7 [69.7 |72.6 |74.9 |79.0 [79.9 (83.8
K| Ca| Sc| Ti| V| Cr| Mn| Fe| Co| Ni| Cu| Zn| Ga| Ge| As| Se| Br| Kr
! 19 120 |21 [22 |23 [24 |25 |26 |27 |28 |29 (30 [31 |32 [33 |34 |35 |36
!85.5 87.6 (88.9 (91.2 {92.9 [95.9 98.9 (101 (103 (106 [108 [112 (115 [119 (122 |128 (127 (131
3 Rb| Sr| Y | Zr| Nb| Mo| Tc | Ru| Rh| Pd| Ag| Cd| In| Sn| Sb| Te| I | Xe
i 37 |38 (39 (40 |41 |42 |43 |44 (45 |46 |47 |48 (49 |50 |51 |52 [53 |54
133 137 (139 |178 [181 (184 (186 (190 (192 [195 |197 |201 (204 (207 (209 |209 |210 222
Cs! Ba| La| Hf| Ta| W| Re| Os| Ir| Pt| Au| Hg| TI| Pb| Bi| Po| At| Rn
j 85 (56 |57 (72 (73 (74 |75 |76 (77 |78 |79 (80 |81 |82 (83 (84 |85 |86
1223 226 (227
Fr| Ra| Ac
187 |88 |89
\ 139 (140 (141 (144 (147 |150 | 152 (157 (159 [162 |165 (167 (169 |173 |175
La| Ce| Pr{ Nd| Pm| Sm| Eu| Gd Tb| Dy| Ho| Er| Tm| Yb| Lu
57 (58 [59 |60 |61 | 62 (63 (64 |65 [66 |67 (68 [69 |70 |71
227 (232 (231 (238 [237 (244 (243 |247 [247 |251 (254 |257 (256 |254 (260
Ac| Th| Paj U| Np| Pu| Am| Cm| Bk| Cf| Es| Fm Md| No| Lw
89 (90 |91 [92 (93 |94 [95 |96 |97 |98 |99 (100 (101 {102 (103
END.
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