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SECTION A (46 MARKS)

Attempt all questions in this section. :
Peroxodisulphate ions oxidise lodide ions according 10 the equation.
S,027(aq) + 21-(aq) —> 250% (aq) + 1.(aq)
The rate cqu:\ti'nn for the redox reaction is given by:
Rate = K[S,057][17] - at 25°C .
(@ Stae two ne2thees Ly which the rate of reaction above cay ke determivzd.
. (01 mark)

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

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

(b)  State the elfect of the following changes on the rate. In each case give & reason for
YOour answer.

(i) Addition ¢ Iron (II) sulphate solution to the reaction mixture.
' : (1Y% marks)

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

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

(i,  Joubling 1.3 concentration of peroxodisulpha;e ianc while the

) A l ,
oncentratizn of lodide ions is halved. (1%2 marks)
(iii) Using ice-cold solutions of both reactants. (1% marks)
' s e SR S s e

Complete the following equations and in each case name the iz orgaric product.

oeiiv g
I
(1) CH,C— NH, -+ NaOBr(aq)  NaOH(aq)
Name of thz product........ e 8 i i s sy ST NI

are N c .
(b) SCHCHy 1= N"*Brgis)/tconc H,S0,
Q DR ca

|
Name £ 1he PrgaiTtit e itermeessaremrossrnessoiommmermismastassitonecennees
| presisiiss Seaeivan peuaast SnEabe s ShyLmALAT I SevL R R R e ik v 0 e s s R
' 01%s marks)

Conc. KMnO,/ H,S0,

(©)  (CHs),C = CHCY,

Heat >
NAME Of Lhe ProTUCI(S).ceervvrurirrererererin i e
. (1% marks)
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A Manganese is a transition element which forms stable compounds in oxidation states

+2, +4 and +7.

(@)  Write the formula of the oxide of manganese in oxidation state; (1% marks)
0 T LT P e P C T U TS TR I I
1 T T
(iii) T DD TP TPPPII PSR TR T TP

(b)  Write an equation for the reaction that takes place between:
(i) oxide in +2 and dilute sulphuric acid. (01 mark)
(i) hot concentrated hydrochloric acid and the oxide in +4. (01 mark)

(01 mark)

(iii)  oxide in +7 and dilute sodium hydroxide solution.

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

Methanoic acid in an organic solvent such as benzene dimerises.

(a)  State the;
(1) type of bonds between the acid molecules in benzene. (2 mark)

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

(i)  observed relative formula mass of methanoic acid.

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

The vapour pressure of pure benzene at 30°C is 122mmHg. Calculate the vapour

(b)
pressure of a solution containing 0.092g of methanoic acid in 156g of benzene at
30°C. ’ (2% marks)

() Compare your answer in (b) a
30°C. State the reason for your answer.

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

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

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

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

------ semrsessararay

Ammonium sulphate reacts with water as shown below.
NH} (aq) + H,0() # NH,(aq) + H;0*(aq)

The pH of an aqueous solution of ammonium sulphate was found to be 6.24 at 25°C.

Turn Over
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Calculate the;

i e i the ior 15 mad?
@ @) concentration of hydroxonium tons 1n the solution. (1%2 marks)
\ o N R ————————— e R e S
............................................................. o
(i) Loncmu.\lmn of gdm™ of ammonium sulplmlc in lhc. solution. = |
e arlis
(Kb for ammonia at 25°C is 1.78 x 107° moldm™ )] (03 marks)

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

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

® @) State what would happen to the pH of the solution is {a) if an equimolar

solution of aqueous ammonia is added to it. (V2 mark)
(i)  Give areason for your answer in b (i). (1 mark)
6. (@) Definc lbc term bond dissociation energy. @ g . (1 mark)

PP e P eIT I IT I FTUTENCOITIINEINOIIEODSIOTII A AR AR A M SRR AR LR AR D A R R R R h R T T T pApaemy

(b)  The bond energies of, C=0, N - H C= Nand O--Hare 799, 391, 615 and
463 KImol~* respectively.
Calculatc the enthalpy of the reaction.

NOH
CH;COCH; + H,NOH — > CH3C-CH; + H,0 (03 marks)

O WAKISSHA Joint Mock Examinations_2
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Chlorine forms oxo acids of the formulac; HOCI, HCIO,, HCIO4 and HCIO,.
2 3 i
(@) State how acid strength of the o0 acids varies with oxidation state of
chlorine. (01 mark)

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

(b)  Explain your answer in (a).

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

A solution containing HClO, was added to 1M sulphuric acid followed by Iron

()
(II) sulphate solution.

(i)  State what was observed. (1%2 mark)

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

(ii)  Write an equation for the redox reaction that takes place.

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

State what would be observed and write an equation for the reaction that would take

place when each of the following substances are mixed.
(@) Diethylamine and ice-cold- sodium nitrite in the nresence of concentrated
hydrochloric acid. (172 marks)

1§15 1= %51 4 (0] ) AU St NG

AR A A R ERERE R AR A AR A R R R XN E S R L R R R R R A R R R L R A R R R S A R A R R R R AR Al AR A A N A R R A N R R R e e N Y e P R R R )
b
~quation:
.
tessesseveeve i esteveesessinsesrreesstenansine S . esesssesasiens cetecseccacas -

(b)  Sodium benzoate solutlon and dilute hydrochlonc ac:d (1 '/ marks)

ObServation:.....coeeevvieeeeirinneeesnnnes SR
Equation:

R R R R NN RN NN ]

(¢)  Benzene diazoniu-n chloride and phenol in alkaline rizd: .,

Obscrvalion:.....-.cn--tt.t-t-o-ovvt---'|--'ln--vtu--'-'vvt-v'--o'--. e
--ou.-u-loln--.----.o-o\----u.c.-----c--
Turn Over
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9.

Equation:

..........................
.......................................
...................................
......................
______

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

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

(@) Write thes '
(i)  formulac of ctable chlorides of Tin and Carbon. (1%2marks)

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

(i) equation for the reaction of the chlorides in (a)(i) above with water.
(02 marks)

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

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

...........

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

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

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

(b)  Excess acidified Tin (1) sulphate solution was added to potassium dichromate

solution.
(i)  State what was observed. (01 marks)

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

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

(i) Writean equation for the redox reaction that took place. (01 marks)
A
© WAKISSHA Joint Mock Examinations 2
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SECTION B (54 MARKS)

Attempt any six questions from this section,

10. @) Whatis meant by the term cell constant? (01 mark)

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

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

(b)  The molar conductivity of 0.05M of Magnesium chlaride placed between
clectrodes of cross sectional arca 1,25664 % 10~3m? and 0.12m apart is
0.019452~'m*mol~". When 0.05M Barium chloride solution is placed in the
same cell, the resistance was 93, 92Q.

Calculate the:

(1) cell constant, (Ol mark)
(i)  molar conductivity of 0.05M Barium chloride solution. (03 marks)

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

() () Compare the molar conductivities of the electrolytes in (b) above.
(01 mark)

(i)  Explain your answer. (03 marks)

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

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

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

1. Compound Q consists of carbon, 77.78%, hydrogen 7. 41%. taz2 rest being oxygen. When

Rl

steam distilled at 95°C and 760mmlg, the distillate contained 55.18% by mass of Q. the
vapour p,essure of water is 639mmHg,.

(@) Oot'-rm he; .
cmpgr ical formula of Q. (02 marks)
Turn Over
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12.

s N

(b)

(©)

(a)

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

............................
"""""""""""""""""""""""
s
-------------

(ii) - molecular formula of Q.

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

L R N s P R R I R R AR,
R N R N X

Q burns with a sooty flame and gives no observable change with .nt:ltlrfﬂ lfon
(III) chloride solution. Q reacts with ethanoic acid to form a sweet fruity smelling

compound.
Write the;
(i)  structural formula and IUPAC name of Q. (01 mark)

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

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

(i)  structural formula of an isomer of Q which does not react with sodium
metal. (2 mark)

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

Q was added to concentrated hydrochloric acid in the presence of anhydrous Zinc
chloride and the mixture warmed.

(i)  State what was observed. (%2 mark)

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

(i)  Suggest a suitable mechanism for the reaction yrat takes place. (02 marks)

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

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

Na, Al and P belong to period 3 of the Periodic Table. Write the formulae of the
chlorides of each element and state the type of bond in the table below.(3% marks)

Element Na Al . P

Formula(e) of chloride

Type of bond

O WAKISSHA Joint Mock Examinations 2 3
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(b)  State the trend in melting points of the chlorides in (a) above.

Explain your answer. (2%2 marks)
(c) Describe the reaction of the chlorides of; Na, Al and I with water. (03 marks)

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

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

13. (a) Use equations to show the following conversions can be effected.

()] 1,1 —dichloropropene to CH3;CH = CHOH ' (03 marks)
0|H
(i) But-2-yne to CH;C—COOH : : (03 marks)
I
CH,CH,
Turn Over
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ribe how 2-bromoethanol can be synthesized from

(b)  Without using equations desc ‘
ethanoic acid. , (03 marks)

-------

-------

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

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

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

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

14.  Ethanol and cyclohexane boil at 78.4°C and 80.8°C respectively at 760mmHg while an
azeotropic mixture (43% cthanol and 57% cyclohexanc) boils at 64.8°C.

@ @
(i)
b @

Define the term azeotropic mixture. (01 mark)
State the type of deviation from Raoult’s in the ethanol-cyclohexane
system. Explain your answer. (2': marks)

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

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

Sketch a well-labelled boiling point composition diagram for ethanol-
cyclohexane system. (2%2 marks)

O WAKISSHA Joimt Mock Examinations 2 10
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g

(i)  State the products of fracti istillati > a 1
onal distillation of a liquid mix -
50% ethanol. of a liquid mi.\ture(cocln:r;:.:q;\n%
2 marks

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

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

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

cesscstenanans REEE sasee PR seamnan
sesan
. .
Sressecsesesssnsses s ens e
.
sesecsssssssssr s
.

15. a ¢ ; isti
(a) N;me 11!1\. reagent that can be used to distinguish between each of the following
pairs ot substances. State what would be observed in each case.

(i)  NiCO3(s) and BaCOs(s) (02 marks)
Reagent: B
Observations.

(i) Ki(=q) and NaBr(aq) : o (62 marks)
Reagent:

QObservations.

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

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

(b)  Explain why; ;
(i) awhite precipitates is formed in a brown solution *wiien potassivm iodide

solution is added to an aqueous solution of Copper (II) chloride. (2amarks)

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

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

(i)  there is no observable change when hydrogen sulphide gas is bubbled into
(2%~ marks)

acidified Nickel (1I) sulphate solution.

PN
AR T
......................

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

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

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

esssassssvasscscncrans
seve --'-uoo-.-nc----og--n-c-----.-.-co-..-.--n--c
. vesenvee
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16. ()  The mass spectrum of chlorine atoms is shown in the figure below.

U\
% 80

abundance

\ 4

35 37
Isotopic mass

(1) Name the most abundant isotope of chlorine. (01 mark)

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

(i)  Calculate 1hz average relative atomic mass of chlorine. (02 marks)

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

LI AT s S A s T B ein s smmi i s
R R |Ill_llll llllll R I T T,
...... P P PP PP v P i %
...........................................
i et G RS Y T ORI SR
o T et SN EREEE S Rlre s a0 e o e R oot mges e

(b) Explain why the mass spectrum of chlorine gas has three peaks. (04 marks)

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

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

----------- 2 T .

tesesenans M L L
Serearne R Y

LR R R

(¢)  State two advantages of using the
mass of ¢lements,

-------- R TR P T T TS

mass spectrometer to determine relative atomic
(02 marks)

tetesens,
-.------..n--u-n--l-o-n-.---..q........ treeen
LR N K R R R I T

MR R R I

TPt s es e ,,

L
seses
R R L T R T teeeaas S48
R R R RN R
R .
trrrensenea,
R R tiveaa
R A NN RN sses
terrrenaaa,
R L R
vees
---u-u-------........... *
R L IRERR]
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17.  Different masses of a non- Ho o
water at 101.325 I(;;a ml:(lvt(l)lmf]!L “""‘P()u.nd X were separately dissolved in 250¢ of
1¢ lreezing point ol the resultant solution measured i

M X | o of w .
ass of X in 250g of water (2) 5.0 10.0 15.0 50.0 %0 300

. 011022 ] 032 | -0.43 | -0.54 | -0.65
(@) (1) Plotagraph of freezing point

Freezing point (*C)

against mass of X in 250g of water.  (2%: marks)

e
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Use your graph to determine the;
(i)  freezing point of pure water. (01 mark)

.............................--.--..-.--------..-.n..-.........,..,..,,,,,,

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

(iii) molar mass of compound X. © (2% marks)
(cryoscopic constant of water is 1.86°C Kg'' mol"') :

................................. R R R RN R
.......................... P R N R R R R R ]
tervanan R R R R R R N TR 4G seessassas s sssse st ersan
eraversereann sesene venes Perserseressencesrnasasesnns 4sssecsssssssasssase srssesecssacs .

P R PR Sreseverestassrecsensecrsesinnis ssascsas iesssssssssnsesssnnse ore

(b)  Explain why cryoscopy is not a suitable method to determine the molar mass of?;

1) ionic compounds with water as a solvent. (12 marks)
(ii)  short chain carboxylic acids dissolved in hexane. (1'2 marks)

------------------------------------------------------------------------------------------
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THE PERIODIC TABLE

_L 1 ) 4 5 6 7 8
lIl 1 2
0 | He
d 1.0 | 4.0
"' I: 5 6 7 9 10
P! 91; pl|C|IN]|O F [ Na

198 :12.0(140]16.0|19.0]202

;L P'IT ! 13 14 15 16 17 18

130 ‘lﬁ A) Si P S Cl | Ar
0] 242 . 270|281 31.0| 321|354 |40.0

Y | Cr|Ma]| Pe|Co| NI |Cu|Zo|Ga|Gel Ar Br | Kr
39.1| 401 | 450] 47.9| 509 | 42.0 | 549|558 | 589 | 58.7| 63.5| 657 69.7 | 726 | 749| 79.0 79.9 | 83.8

p— =
3|39 | 40| a1 | 2| O M| 45| 46| 4T 48] 49 50| 51 [ 52| Q| M
ol sr| vy |zr|{Np|Mo| Te [Ru|Rn| Pd| Ag | Cd | In | So | Sb Te | I | Xe

855|876 | 889)91.2) 920|549 989 101 | 103 | 106 108 | 112 | 115 | 119 | 122 128 | 127 131

ss|lss x| m | 73| 47576 ]| 77|78 79| s0] 81 | 82| 8| B4]| 8 46
Cs|Da|[Lalbr|™m|W|R|Os| 1Ir| Pt|Au|Hg TI)pPb| Bi | Po| At | R
1337 137 139 | 178 | 181 | 184 | 186 | 190 | 192 | 193 197 I 201 l 204 l 207 | 202 |(209)|(210)|(222]
K7 | K4 | ¥9

T [ - ..,l. -
s [ vg1 oy | 60| 61 | 62) 831 7R 65 | 66 l 67| 63| 62| 70| 71
Ls| Ce| Pr| Nd|Pm | Sm | Sm | Eu o | by  ho ] I'r | Tm Yb | Lu
139 | 140 | 141 ] 144 |(145) 152 | 150 | 152 ] 159 | 162 165|167} 169 | 173 I'{5

29 | vo | o1 | 92| o3| 9¢|9s| 96|97 |98 | }i00)t01)i02 10
ac| | pa| U lNp|Pa|Am|Cm| Bk | Ci| Es | Fm | My | No Lw
@n| 22 | 231 | 238 | 237 |@40|@D)|@4D| 4T 251 |33H| QST (236)|234)

K l."\Indlcmus ntomic number,
8

1
|
10«

ndicates relative atomic mass,

"

END
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