[important : This question paper consists of four sheets. Put the
sheete topether in the correcl order of papges
before answerning

Use of calculators is not allowed

This question paper consists of three parts A,B and C. The time
allotted for @il three parts is three hours.

PARTA-STRUCTURED ESSAY

Answer all the questions.

Write vour answer in the space provided below each question. Please
note that the space provided is sufficient for the answer and that
extensive answers are nol c.'rptrh‘d_

PART BAND PART C- ESSAY

Answer four questions selecting wo questions only from each part.
Use the paper supplied for this purpose.

At the end of the time allotted for this paper. tie the three parts
A,B.and C together so that part A is on top and hand them over fo
the supcrvisor.

You arc permitted to remove only Parts B and € of the question
paper from the Examination Hall.

Universal gas constant, R = 8.314 JK"'moi*

PARTA-STRUCTURED ESSAY
Answer all four questions. Each question carries 10 marks.

H atom {r = [,2,3,4,5}
Figure 2shows six lines of the emission electronic
spectrum of the 1 atom.

. E‘IJ l {a) Figure !shows the first five clectronic energy levels of the

— e —— — i — — A r—

n =35
n =4 — —_

n =.3 _—

Figure K Y

T T

Flgere 3

Ak, andA, ere the first three lines belonging to the seme series

in this emission spectrum.
B, B, and B, are the first three lines of the subsequent serics in

the same emission specirum,

() Draw six errows between the encrgy levels n ﬁgw&;i
{0 show the electronic transitions corresponding 10 e
six spectral lines in figure 1

(ii) Clearly tabel in Gigure { these arrows appropriately
as A Ay Ay B,.B,and B,
(iii) Strike ofT the inappropriate word, within the bracket. in

the following$entence. _
~FhreTrequencies of the spectral lines {increase/

decrcase} from A 10 By,
' (3.0 marks)

ﬁ}}(il L and i arc two p-block eiements belonging to succes-
sive periods in the same group of the Periodic Table
The highest chtoride formed by L is L.CI,
M forms MCI, and anather chioride in a higher oxida-
tion stale.
Identify L and M below :
| DT TV S rereennrncni e

(i) LCi, and MCI, are hydrolyscd casily. On hydrolysis.
LCI, gives a base and an acid while MCI, gives two

gcids.

Identify below the products of the hydrolysis by aame :
From LCI, hydrolysis ......oevees FIY1TS [
From RICI, hydrolysis ...ccocou.ees 1T, [P S

Using chemical symbols, write below separate balanced
chemical equations for the hydrolysis of these two
chlorides:

(3.8 marks)
(), Write down separately in the relevant box below, the oxida-
tion number and the valency of each of the two s atoms
{labelled §_and §,) and the two N atoms (labelled N, and
M,) in the structures indicated below :

]
c.
OIFFH:‘!'|;-.“-- S.
o
E@m azidation numbtrl valency
| S
S - ~ :
[ N I

O—IN—*H,

No

- s m—

siom |oxldation number| velency

S

N | T

mof s ——

N "

13

——— T roww S ...i
—_—

(3.2 marks) I
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GZ. () Wiher nn Mo salt ia heated with o0, In seld medium, n

purple coloured solutlon fe formedd ulu.' I'h, to converted

i "

(1} Wirlte down below the reievant belorced lonlc heil
Feactlons

[ ———————— TS

i

- £ - e 8 i T R R e

(i) Write Gewn below the stolchlomeiry between Rin® end
"0,
MM PhO, =

AR

{2.3 marks)

¢b} Calelum oxnlate s converted to celetum carbonate, on

heating, asccording io the zquation
CoC,0,(3) = CaCO,(s) + CO(R)

Incomplete thennal decompaonition of 2.60 g of pure CeC,Q (s}
ylelded 1,78 g of the product. This preduct contalned CaCO,
and undecomposed CaC,0,. Celeulnic below the mess of
undecomposed CoC,0, remaining in the prociuct,
(Relatlve ntomlc masses: Ca= 46,0~ 16 C= [2)

[T

-

e

(2.5 marks}

(¢) A aned Bure two fully miscibic volatiie liquids. On mixing A |
and 5 i:n.'l:: the ldeal binary solution, Al fin which the mole
fruction of A Is x,. The total vapour pressure 6f this
solution Iy I, when the partlal vapour pressure of A und 3
are I, and I’ reapectively.
1 end S nre also two fully miscible volatile liquids. Or
mixing, 0 and $ form the binary solution, f-tS, in which the
mole fraction of 1 iy X,,. The forcey of aiirnctlon beiween
the moleciles of R und 8§ nre allghtly slronger than the
forces of atirction between cither 1 molecules or S mol-
ccules, The totel vapour pressure of this solution Is Py
when tiic partlal vapour pressures of R and 8 are I’y and
respectively.
Al b glven temperstere T, the saluration vaspour pressurcs
of the pure Guids A,B3,R and 5 are respeciively

[ A L T
At il tempereiures, % =Py 3 Py =05 ™ >F

Uslog the above drln, anawer a1l the parts {I) - (fil)

(%) Prove below that i the temperature T,
P, = Patx, (P} -7)

v

[ [
y - =

Statc beiow the Importesst assumption you made In prov
ing the bove cquailon.

i i e

NI ; Use Identical scaics for the verticai axes

(43 !nibe diagrams glver, alaeich grapho to show cleatly,

the fullowlng verlatlons

(1) ite vartatlon of cach of e vagral presunes 1,1,
anddl,, witlix,, il he glven temperalure T disgrem 1,

(15) the varlation of each of ihe yapour pressures F,.
P and P, with x, ai the given temperature & on

dlagram il
n diagrams [ and 11 to

represcnl vapuur pressure,
g0 Diagrem | 8 e o Dhagan Il ? f
P | | [
7
! | ¢ 4
vl ¥ L o
az...w._:l‘—-- - T 1o
[

1.nbel the graphs you drew in

Mark on ihe reicvant axes, the points corr

Lyl w L
Py 1% ond 0%

coch diagram to the vaslailons,
esponding to [

(i) Complete the passage given below by f3iling the blanks
correctly with nppropriate words / lettery .

i ¥ i
When the iemperature of i solutiosn js increased, there is
Q7 AR ooverrrresisisssmssssassesasrssns in its vapour pressurc,

We say that the solution boils when its totel vapour
pressure. Al

pressure fs equal 10 BIE vveerirsrissmsnsnaneanee ;
the normal boiling point, this pressurc is equat 1o the
rrreirernnsessasres [PTESSUTC,

The normal boiling point of pure [TTTTIT: IPPROPOR
js equal to the norma! boiling point of pure liquid S. The
normal boiling points of cach of the pure Hquids

e 0 i veere, 7 T3 than fine

normal boiling poini of purc liquid 8.
The solution RS ShOWS &1 .oovvvvvvvcessiriininne deviation

from ideal behaviour. The toial vapour pressure of an

equimoiar solution of RS Iy .o than the o-

! vapour pressure of an cquimolar solution of AD at
any given iemperature. The normal boiling point ol ar:
cquimolur sojution of RS will therefore take o
value than that ¢f an

e L T T LLL L LT T Ty

cquimolar solution of AB.
(5.0 marks)

(2) Write down the name of the compound with the following

structure, in accordance with ihe JUPAC system of nomen-
ciature. i
o I l-.C-‘..li, O

l i
C—"'_ g —
£y CH,Cik-Q
bt oH

LTI T T PP T PRI S
......................... T L R TP T T T T
..............

(1.5 marks)
b) Acompound ¥ hasth ala O 18 .
(b) pou 28 the molecular formula C 1,0, Calculate

the percentages by mass ol carbos .
presentin V. {rclat?;c atomic msssg: 11):’{0%1 l;gd gzﬁg;

EEEE R R e ann

(1.3 ll'lill‘l;.!;)

-0
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(e) déﬁiﬁcrmemiunofmmwimhydmgmcymide:
A O'H
cH, --(ﬁ —CH, + NaCN + KCl(aq) — CH,.--?_CH,

0 CN

Strike off the inappropriate words / symbols within ezch
racket in the statements (i), (i), (iii) and (iv), given beiow :
in this reaction
(i} propanone undergoes an / &
{Electrophilic / Nucleophilic} { Addition / Substitution ) reaction
'liii the OH group in the product arises from the reaction of
~C =0 with
{CI followed by H,0/ H,0/ H"*)
. ~
(iii)the _C= O carbon atom of propanone reacts as a/an
{Electrophile / Nucleophile / Free radical}

(iv)the hybridisation of the carbon atom of the carbonyl
group of propanone changes from

{sp/sp'/sp’) to isp/sp’ / sp’}
(3.0 marks)

{d) Consider the reaction scheme represented through the boxes
below for the synthesis of triphenyl methanol

@

co,i| |[#
I

O @— Cc-on

| P
| c 0,0°
|~|
L - l .
E —_— =

N o
ID ]Lf}ﬂg!ether

(i) Write the structural formulac of the compounds C,ID,E,F
and G in the relevant boxes.
(ii) Write the reagenis and conditions corresponding to X in
the relevant box.
{iii) Write the reagents corresponding to ¥ and Z in the
relevant boxes,
(4.0 maris)

04. (a) Consider the reaction scheme represented through the boxes
below for the synthesis of pentan - 2 - one.

e s —— —— -

AJL ¢ ""hemmn'y - Pest ?ap@cr mm - August

=

—

I CH,CH, cn,—g- ~CH, :__-_-:I

-

(i) Write the structurai formulae of the compounds A and B
in the relevant boxes.

(i) Writc the reagents corresponding to K, L, 8 and N in
the relevant boxes.
3.5 marks)

(b) Consider the state of hybridisation of the carbon atoms in

the cthene moiecule. C H,.

Given below in Czpe A is the schematic representation of
the electren distribution in the outer shell of the ground
state carbon atom, where each box represents an orbital.
M.B. The vertical position of the boxes represents the
relative energy levels of the orbitals.

A [ L |

! b ii,
cnelnl I !“':'l!f

I H

o] ! |

Cage A : Ground Stnie of
corbon ctom.

Cage B . State of
bybridiszstion of o ¢arbon
atom iz C,I0,

(i) Using boxes similar to those in Cage A, drzw in Cage B,
the outer orbitals of a hybridised carbon atom in ethene.

Label the boxes to indicate the types of orbitals repre
senied by them.

Indicate, as in Cage A, the electron distribution in the
boxes in Cage B.

In drawing these boxes in Cage B, pay attention

m Ihﬂr vertical position with respect to the boxes in
Cnge A.

(@) Compleie the following sentences by filling in the blanks :-

{I) Theelectroninthe ...................... orbitai of carbon
is involved in the formation of the xt bond inCH,.

(1f) The elecrons in the ....................... .. orbitals of
carbon are involved in the formation of C-H bonds
iﬂ‘ C!H.EO' *
{25 mrarks)

Q-7
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(<) Compounds P, Q and R ¢ll have the same moleculor for-
mula. €00, . All three compounds exhibit optical isomer-
ism. However, none of them is a geometrical isomcer o7 on:
optical isomer of any of the others.

The three compounds P, Q and R, undergo cntalytic hydro-
genation to yield the same compound S with molecular for-
mula, C,H .. § exhibiis optical isomerism.

(i} Write in the refevant box below, the possible strustursl
formula for each of the compounds P, , R end §.

Structurel formala

gy

1

Compound

P "

_—

(ii) One out of the three compounds P, @, R, exhibits gee
metrical isomerism.
Draw the structures of the two geometrical isomers of
this compound in the cages below.

r

I—Geamewﬁcas Isomer 1 | Geomatr-!eal Iscmer EJJ

l I

| |
|

J
(4.0 marks)

-

]

—————— -

© PART B -ESSAY

Answer bwo questions only. Each question carries 15 mars.

S

05. (a) (i) Write down Avogadro Law.
To what type of system would this law apply?

1 -
(ii) Starting from the equation PV = -§-mNC’ , derive

Avogadro Law.
(3.5 marks)

(b) Buibs A and B are connected through a tap. The iap is ini-
tially closed. A contains only gascous nitrogen and B con-
tains only gaseous ethenc. Eoch gas exists under the condi-

tions indicated in the diagram given beiow.

niirogen gns

V= 10.0m"
P=]x 10" Nm?
temperature = i127°C

% lemperoture™
\ 127C /

Tap closed AN

Blub A Biub B
i y ¢ nliowed to
i d the gases in the two blubs ar
b sty and sompl gu’-s!nwevcn the emperature of each

mix frcely end completely. 0"
bulb and its gaseous contents is kepi unchang

vaiuc.

cd al its initial

¢ as ideal gases,

ethene behav
d d, calculate the

ing ! ses nitrogen an
Assuming that gases B be neglecte

and that the volume of the tap can
following in SI units :

() the numberof moles of cthenc gas initialy presentin bulb 8

. sacinitial! atin bulb
(ii) the number of moles of nitrogen £ initially prese

A

i ! Ibs.
(iii) the total amount of gases present in the iwo bu

(iv) the final pressure of the gascous mixture in buld B.

(v) the partial pressure of ethene gas in the final gascous

mixture in bulb A. 60 muriis-)

(¢} The weak acid [iA dissolves in water. HA nlsq dissoircsﬁin
the organic liquid B but HA does not undergo either associa-
tion or dissociation in this solution. B and waler are com-
pletely immiscible with each other.

100.6 cm’ of a 0.50 mol dm* aqueous solution of 1A and
50.0 ¢’ of liquid B were placed in a scparating tunnel,
shaken vigorously several times and the system was
allowed to reach cquilibrium at 27°C. The two liquids
separated oul into two immiscible fayers and (inally the pH
of the aqueous layer was found to be 4.0.

The dissociation constant of ILA at 27°C is 1.0 x 137 moi
dm?,

Calculate the following :

s the concentration of hydrogen ions in the aqueous lay er.

J&i) the concentretion of undissociaied HA in the aqueous
layer. o

(iii) the concentration of undissociated HA in the organic

Q/ ieyer B.

{iv)ihe partition coefTicient of HA between water and B, at

27°C.
@hc degree of dissociation, u, of HA in the aqueous laver,
at 27°C. '

(3.3 marks)

6. (a) (i) Ag,CrO, _is an ionic compound sparingly soluble in
water, ‘}’F“? down the balanced chemical equation for
lht:' cquilibrium that exists between dissolved Ag.Cr0)
n. E 3 - .: .‘
Aqu é\r%frO, (s) ina satum.edl agquecus solution of

Using this equation, derive the ¢

A ! Apression for the
solubility product, a\v Lof ,\g:c,gl

)

Q-8
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2N

fﬁ\ ®
\‘\ { iR of Ag,CrO), {8) nt 30°C is 4.0 x 10" mol® dm™.

-

-

-

[

ANY

Caleulate the solubility of Ap,CrO, {s) in water at 30°C.

(H '\:nihllnl'r: the maximum mass of Ag,CrO, (s) that can be
dissolved in $00.0 em? of 0.20 mol dim aqucous AgNO
solution at 30°C, '

(Relative atomic masses : Ag = 108 ; Cr=5%2, 0 = 16)

N.B. 1 The physicsh siate correspending to ench chemi
cal species apperring in your answers should be
clearly Indicated,

(5.5 marks)

{b) You are provided with the following data obteined at 25°C

B ey M = 237V
Bty ey = 0126V

(i) Calculate the ciectromotive foree (e.m.f) at 25°C of an
electro-chemical cell comprising a Pb?* (aq) / Pb{s) elec-
trode and a Mg™(aq) / Mig(s} clectrode operating under
standard conditions.

(1) Using the conventiona! notation, write down the above
mentioned electro-chemical cell.

(iii} Writc down balanced chemical equations for the half-
celll reactions that take place at the cathode and at the
anode. when a current is drawn from the above men-
tioned ejectro-chemical ceil.

(3.5 marks)

() The following equilibrium exists iy the gas phase above a
temperature of 100°C. o

. ——~ ' -
Alg)'+ B(g) P(g) ¢ Qp)

S
A glass bulb is filled wish an equimolar mixture of gases A
and B only. The bulb and its contents are heated to a tem-
perature (if 200°C (Experiment 1). After equilibrium is -
reached, the mole fraction of P, x , in the bulb is found to be

02
Thereafter, the temperature of the bulb and the conlents is
increased to 400°C and the system is allowed to rdach

equilibrium at this temperature. The mole fraction of A, X,,,

in this equilibrium mixture is found to be ¢.2. -

¢i) Caiculate the equijibrium mole fractions of B,A and @
at 200°C. -

-

(ii) Calculate KX, for the equilibrium a1 200°C. /P

(iii) Calculate the equilibrium mole fractions of B,Pand Qat
400"C.

(iv) Giving reasons, deduce from ihe above data and calcula-
tions, ihe sign of the enthalpy change of the forward
reaction.

-

(v) Name the principle ihat can be used to predict the
sbove equilibrium behavior.

(vi) Il experiment I ai 200°C was repeated at the same
temperature in a bulb whose volume is hail that used
earlier but using the same initial amounts of A und 1) as
before, what would be the composition of the equilib-
rium mixture?

v (6.0 marks)

] T '

was ndded to 250 cm? of 3.00
mol dm? 12C1 solution at room temperature. the
temperature of the solution was ohserved to increase hy A1 ’(‘:-
The specific thermal capacity of the resulting solution 1%
5000 Jkg 'K and its density is 1000 kg m’
(i)/ Calculate the heat liberated during the above mentioned
reaction.
Assume that all the heat liberated by the macﬁty,h
used only 10 raise the temperature of the solutidn and
that there is no loss of heat or change of volume in the
solution whatsoever.

7. (n) When 0,025 mol Na CC ()

(ii) Calculate the enthalpy of neutralisation. per mole of .
1ICI reacied.

Stalc any ather assumption you make in this calcula-
tion, '

(iii) The enthalpy change. AH, for the reaction.
NaHICO(s) + HCl(ag) — NaCl(aq) + CO(g) * HO(D

o Carried out under the same conditions as the above
mentioned reaction, is -25.5 kJ mol"
Calculate the enthalpy change, AH for the reaction,
2 NaHCO,(s) —» Na,CO(s) + HO(}) + CO,r)
- carried out under the same conditions.

(5.5 marks)

r
(t;) ‘ou are provided with the following thermo-chemical data :

N | Standard enthalpy of formation,
: AHY,, of KCli{s) =

Standard enthalpy of sublimation,
AH  of K(s) =

Standard dissociation enthalpy,
&H ol Cl(g)=

Standard enthaipy of first ionisation.
‘ AE® ofK(g) =

Standard enthalpy of eleciron gain,
- AHE el Cl(g)=

Calculate the standard lattice enthalpy, AH’,, of KCI(s)
(5.5 marks) -

<437 k! mol!
+89 kJ mol*
+244 kJ mol?
+4i8 kJ mol”

3HT mor

(i) O,(g)reacts with NO(g) producing NO,(g) and 0.(g)in
asingle step reaction. State briefly, but as completely as
possible, two essentiai requirements for a collision
between an O,(g) molecule and a NO(g) molecule in _
order that the above reaction may oceur. ‘_ﬁ

. li) The decomposition of H,0, in aqueous solution
produces H,O(1) and G (g).
The rate of decomposition is increased by the addition
of S iors to the solutien.

(©)

* Describe how you would experimentally establish thay
the rote of OLl fons in the above process is that ol a
calalyst.

i) The rate of reaction
S (ag) + BrO(aq} + 611°(uq) - 3Br (ag) + 31L,0(1)

s

can he expressed in the form, Y

L'Chemistry - Past Paper' 20630 - Augusi '
o
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mie o« D) (B () |1ieq))

here, (B ()] B0 ()] and [18*(ac)] are the concentra
Yions of Brng). BrO(aq) and 1i*{aq) ions respectively
n the reaction mixture at the time the rate of the
reaction is measured.

Column 4 in the table below gives the amounts of Br{aq)
ff!nntd per unit volune of the reaction mixture per unit
time (at @ given temperaturce), when the concentrations
of Br{aq), BrO,(aq) and 11*(aq) ions are as given in the
columns 1,2 and 3, respectiveiy.

S O N O B
[Briag))/ BrOG6y) | I 1*(sq)) ml;aq)a'lunned.-
mol dm? moldm?® | mo! dm* mel dm?s!

0.010 0.200 €200 240 10+ |

| 0040 0.200 0200° 9.60x 104

0.020 0.400 | 0.200 9.60 x 10°
0.020 0.400 | 0.100 240 10%
|

.

Calculate the values of &,y and  in the expression given sbove.

AN necessary steps of the calculation must be given.
(5.5 marks)

—

PART C- ESSAY

Answer fivo questions only. Each question carries 15 marks,

R S

08. (a) (i) Write the complete electronic configuration of the
element “X' having the atomic number 26.

(ii) Wriic doen twe common stable oxidation states for ‘X'

(iii) *X' in one oxidation siate is present in the aqucous
solution A while 'X' is present in its other oxidation
state in the aqueous solution B. Give onz chemical test
12 distinguish between the two solutions A and B.

R (3.0 marks)
{b) (i) Draw the "cross and éor" diagrams to show the arrange-
ment of valence electrens in the outermost shell of each

atom in each of the following moicuics:

PCCI,
ENO, .
(ii) Sisie the shape of each of ihe following species :
clo,
PH,
{4.C marks)
{c) (i} Write the chemica! formula of pentaammincchlorocobalt

{1i1) bromide.
(i} Mame ihe compound witl: the folicwing formula ir: ac-
' cordance with the JUPAC sistein of nomenclature :
K,Fe [Fe(CN),)
{2.0 inerks)

(d) The following observations were made with a soiuble sal of
& meini b

(I} The salt when dissolved in water gave a blue solution

(ii) When excess ammonia was added 10 ar aqicous
solution of the salt, a deep blue solution was obtained

(iii} When the salt was dissolved in excess concentrated HICi,
& yellow solution was obtained.

(iv} When the solution from (iii) above was diluted with
water and reacted with H,S, it gave a black precipitate,
identify M.

Write down the chemical equations relevant [0 each of

the above observations.
(3.0 marks)

(¢) You are provided with several samples of a solution
containing Cr*, Zn* and Ni** cations.

How would you experimentally confirm the presence off
cach of the cations in the solution?
(2.0 marks)

(), Explain briefly why the boiling point of H,0 is higher than
that of H,S.
(1.0 marks)

?” (ii Give one balereed chemical equnlion in cach case to show
= *
the

(i} reducing action of H,S
(ii) oxidising action of H,S
(iii) reducing action of NH,
(iv) oxidising action of NH,
(2.0 marks)

(b) (i) Draw the structure of the repeat unit for each of the
forms, cis - polyisoprene and trans-polyisoprene.
(ii) Wheih one of these two forms of polyisoprene is present
in the iatex obtzined form the rubber tree?

(iii)Giving reasons, indicate which of these two forms of
polyisoprene is more ¢lastic.

(iv)State two important physical properties that make
vi!canised rubber more useful than naturul rubber?

(v) State one important siructural change that iakes piace
when natural is vulcanised.
(4.0 marks)

(c) A student mixed 50.0 cm® of 0.2 mol dm* K,SO,
with 50.0 cm’ of 0.8 mol dm? solution of Cil,COONa and
observed that this solution possessed buffer propesties.

With appropriate chemical equations and calculations,
explain this observation.

(3.0 masks)

——— ' Q10
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T8 An iron naii with a rusty (corroded) surface, having a total
mass of 0.0 g was dissoived complezely in 30.0 e’ 0f 0.2
moldm® H SO, The resuitant solution required 25.00 ¢m’
of 02 wol dm* KMnO, for complete renction. The rust
could be assumed to consist entirely of Terric axide, 'Z-‘ca(),.

) Wnite down the brianced chemical equminm for the
dissolution of the rusty aail in 11,80

() Write down the baianced chemical equation for the
reaction between Fe(ll) and KMnO,.

(i) Caleulate the mass of the iron nail before corrosion.
(Relative atomic mases : O = 16, Fe = 36)

{6.0 marks}

10 (@) State beieth three harmful effects on the environment caused

by the use of agrowhemicals including chemice! fertilisers.
Indicate clearly how cach of the effects are brought ebout.

(3.0 marks)

(&) A sulphuric acid manufacturing factory is situated in an area
rich in dolomite, CaCO, MgCO,. Due to an error in the
construetion of the factory, SO, gas continuously leaks into
the armosphere when it is in operntion. This SO, gas emit-
ted into the atmosphere dissolves in rain water which fails
on the soil rich in dolomite, the groundwater of the area
becomes contaminated as & result.

() Using belanced chemical equations, indicate the essen-
tial steps involved in the manufacture of sulphuric scid.
The necessary conditions involved, if any, should be
clearly indicated.

{ii} With the help of balanced chemical equations, indicate
what reactions could take place subsequent to SC, gas
dissolving in the rain waler.

(iif) With the help of bzlanced chemica! equations, indicate
what reactions could occur when the rain water con-
taminated as in (ii) above falls on dolomite deposits in
the area.

lace inthe
{iv)Indicate briefly the changes tiat could la:-kc place ;:;'v"
groundwater due to the cont amination referred to 20CVE.

(v) Indicate two problems thnt people could encounter in
using the groundwater in the area.
(6.0 marks)

{c) A commercinl fiquid fertilises is preparcd by dissolv_ipg
srmonium suiphste nnd vrea in watcr. in o quaiity
control experiment to determine the concentrations of
uren ned ammonium sulphate in a sample of this fertiliser,
the following results were obtained.

(i} 100.0 cm’ of the liquid fertiliser required 100.0 cm’ of
0.08 mol dm™ NaOl1 for complete reaction.

(il) 100.C cm’ of the liquid fertiliser when reacted with
dilute nitric acid and excess barium chloride gave 0233
of barium suiphate.

Write down balanced chemicai equations for the reactions
involved in (i} and (ii) above.

Calculate the concentration of urea and the concentration of
ammonium sulphate in the liquid fertiliser.

(Relative atomic masses : Ba= 137, §=32, 0=16}

(6.0 marks)
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