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1. a) The grid given below regrgs%nts part of the periodic table. Study it

&6

g

233/2 Chemistry paper 2

follow. (The letters %O’Q%t represent the actual symbols of the elements).

and answer the questions that

AN
D < D
o'?fQ
) J
2R
E < H
N
216G K
AN 0
QU'
R
NS
kai\§§ What name is given to the group in which J and K belong? (1 Mark)
e .
K \' ---------------------------------------------------------------------------------------------------------------------
N\
S8

H i1) Why is D placed in two positions in the periodic table? (1 Mark)
iii) The ionic radius of K is larger than that of G. Explain. (2 Marks)
iv) The electrone affinity of J is smaller than that of K. Explain. (2 Marks)

v) The electrone configuration of ion X* is 2.8.8. On the grid, indicate the position of X. (I Mark)

b) Study the information in the table below and answer the question that follow. (The letters do not

represent the actual symbols of the substances).

Substance | Melting Boiling point °c | Solubility in water | Density at room
point (°c) temperature g/cm3

A -117 78.5 Very soluble 0.8

B -78 -33 Very soluble 0.77 x 107

C -23 77 Insoluble 1.6

D 219 -183 Slightly soluble 1.33x 107
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1) Which substance would c(l}is%%lve in water and could be separated from the solution by fractional
distillation? Explain. > (2 Marks)
&
................ é‘ {é'Q................................................................................................
............. P PP
S
......... Q%o&
S
‘,o\{\ ...........................................................................................................
%gﬁgn’éh substance is a liquid at room temperature and when mixed with water two layers could be
AN
C?Q{\oci’ormed. (1 Mark)
.
@ ---------------------------------------------------------------------------------------------------------------------
QAN
&Q \Q‘ . . .
L iii) Which letters represents a substance that is a gas at room temperature and which can be
Qo* %‘\\' collected:-

I. Over water. Explain. (2 Marks)

II. By downward displacement of air? (Density of air 1.29 x 10”g/cm’ at room temperature)

(2 Marks)

2. Sulphuric acid is manufactured by contact process. Study the flow chart below and answer the

questions that follow.

) Step I > STEP 11 . Heat (STEP I1I)
Air PURIFIER Exchanger
| bl
Solid F
ABSORPTION TOWER CATALYTIC
Conc H,SO, CHAMBER step IV
A 4
Substance P TAir
H,S04q < CHAMBERZ | ____«  \water
+charcoal
Gas X + Co, + H,0
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a) Identify. S vg
) SolidF. ( V5 Mark)
&
IR ‘{é'Q ................................................................................................
ii) Cha\m%er Z. ( 72 Mark)
2 &
R e,
OQ A1
1112)\ .\&bstance P. ( 72 Mark)
KNS
< \\;Zr ............................................................................................................
TR
@Q{\OOI’V) Gas X ( 72 Mark)
.
Q]@ § ............................................................................................................
LN . . .
< N\ b) i) Name the appropriate catalyst that can be used in step IV. (1 Mark)
<
oS
%0 \(’\\ .....................................................................................................................
LN
Qz\@\ .....................................................................................................................
i1) Which impurities are found in step I1? (1 Mark)
c) _r_\
Tubel —»—— _\
Tubell +————
Tube Il —>£
Label the tube in which:- (2 Marks)
D) Superheated water was passed.
D) Compressed air.
III)  What is the function of superheated water in the frasch process? ( 2 Mark)
d) I) What is the main pollutant in contact process? (1 Mark)
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II) Give two uses of sulghYlgr\ic acid. (2 Marks)
N
....................... B RIS
.................. B e
X

e) 1000m3Q)?§Q(§)hurlc (V1) acid was diluted with water to make 1000cm’ of solution. The diluted
Su%pﬁiﬁ% acid was then titrated with aqueous sodium hydroxide, NaOH.
eﬁ@& g T 2NaOH oy ———> NaySOsi  +2H0
\L.@Q/\ocl’n the titration, 25.0cm’ of 0.1mol dm™ aqueous sodium hydroxide required 20cm” of the diluted
& § " Sulphuric (VI) acid for neutralization.

QKQ \\ i) Calculate the moles of NaOH used. (1 Mark)
<
oS
%0 \(’\\ ............................................................................................................
LN
o 5P
< N
ii) Calculate the concentration in moldm™ of diluted sulphuric (VI) acid. (2 Marks)

3. The flow chart below shows the series of reactions starting with Ethanoic acid.

Compound D Na:OH Ethanoic acid < Proces Ethanol
F
"Sodalime (heat) Y Mg Conc HS0,
Heat
\ 4
METHANE COMPOUND C Gas A —p POLYMER
Processy EXcess chlorine |
G U.V light HC
Substance E COMPOUND B
Name (2 Marks)
A. 1. Process F.
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II. Process G. vg\

<
Q\Qf‘\\ D. I. Draw and name the polymer formed when compound A undergoes self-addition. (2 Marks)

II. Given that the relative molecular mass of the polymer is 812 calculate the number of

monomers in the polymer. (C=12 H=1). (2 Marks)

E. Describe a chemical test that can be carried out in order to distinguish between.

H H H 0
| | | 4
H—™ C — C —OH H— C—— C —OH
| | and | (2 Marks)
H H H

4. The following results were obtained in an experiment to determine heat of neutralization of 50cm’ of

2M HCI and 2M NaOH.
Mass of plastic Cup =50.0
Initial temperature of Acid =29
Initial temperature of Alkali =25
Mass of plastic cup +HCI +NaOH =150.0

Final temperature of resulting solution = 38.5%
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a) Define molar heat of ne&tﬁization. (1 Mark)
N
....................... R R R R U
.................. D e
X
b) Write an iqnic equation for the neutralization of hydrochloric acid and sodium hydroxide
QY0 (1 Mark)
S
\6\&..\ ...........................................................................................................
NN
Qg, . Q@' ...............................................................................................................
@ )ocleen specific heat capacity of the solution is 4.2KJ Kg'K’, density 1g/cm’, calculate :-
\L. 1) The amount of heat produced during the experiment. (3 Marks)
& 2N
e KX
oS
%0 \(’\\o ...............................................................................................................
LN
O O e
< N
i) Molar heat of neutralization (3 Marks)
d) Write the thermochemical equation for the reaction above (1 Mark)
e) Draw an energy level diagram for the above reaction (2 Marks)

f) When the HCI in the above experiment was replaced with ethanoic acid the value for molar heat

of neutralization was found to be lower. Explain. (2 Marks)
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5. A weather indicator can be glgge with a hydrated cobalt II chloride, which changes colour as a result
Q

of the following:- ° v

CO(OH2)6 CIQ(S) %QQE CO(OH2)4C12(S) + 2H20(1)

Pink . < Blue
©
a) Does th@%giéé::olour indicator “moist” or “dry” air? Explain. (3 Marks)

Q.
'\9.. & .........................................................................................................

<
%o\(’\\ b) Explain the effect of each of the following;
1) Addition of fused calcium chloride. (2 Marks)

— C
—_— —_ mCircular steel
I_ —_ — cathode
— (-)
Circular _- .
cathode
_ [~ Cylindrical graphite
anode
l
(+)
a) What is added through A? (1 Mark)
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b) The Down’s cell must bg Xs\erated at high temperature of about 600°c. Why is this necessary?

> 1 Mark
. (1 Mark)
.................. G e
X
c) In Dowﬁ%gé?l\ the cathode is made of steel, but Anode is made of graphite. Why is the anode
mzd@ oi%raphlte inspite of the fact that steel would be a better conductor? (2 Marks)
Qﬁ.\é’&bj ..............................................................................................................
NN
@Qf O, e,
NS
Q]@ § .....................................................................................................................
N
QT
@* \Q{\\ d) Why is it necessary to use steel diaphragm (1 Mark)
< -
o 5 PPN
< N
e) State one property which makes it possible for sodium to be collected as shown in the diagram
(1 Mark)
f) Can Mercury be used as cathode? Explain your answer (2 Marks)
g) During the electrolysis of molten sodium Chloride, a current of 30,000A and 6.7V is passed
through electrolyte for 2 hours.
1) From this statement state one factor that must be considered when locating the site of the
Down’s cell. (1 Mark)
ii) State two uses of Sodium (2 Marks)
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7. Study the electrode potenti% &S\the table below and answer the question that follow.
Q

Half cell o > (volts)
Ya Az(g) +2¢ —Q@LV W_(aq) +1.88
Q’b’
B* (g +2¢° gv\((\—» B +0.34
+ Qrb'()o
C (aq) +e'oo® e Zs Cz(g) 0.00
2+ ’\6\ N
Dya®e — Dy -0.80
N
%@QE:%@"' [§ — > E(S) -2.48
<<iji\ F2+(aq) +e > F) -2.87
%o&i,\\\Q a) 1) State the strongest reducing agent. (1 Mark)
& s
) i1) Which element is likely to be hydrogen? Give a reason for your answer. (12 Mark)
iii) Draw a labelled diagram of electrochemical cell that would be obtained when half-cells of
element B and E are combined. (3 Marks)
iv) Can a solution of D be stored in a container made of element A? Explain. (2 Marks)
b) During electrolysis of aqueous copper (II) sulphate using copper electrodes a current of 0.4A was
passed through the cell for 45 minutes given (IF 96500C, Cu = 64.0). Determine the mass
deposited at the cathode. (3 Marks)
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