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PART A - STRUCTURED ESSAY (Peges D2-08)

Anvwer all the questiont ]

Write yonr anawer In the space provided helaw each guestion. i'lease
note that the space provided (3 sufficient for the answer and thai
ealenslir answers are not expected

M8 INSTRUCTIOR DOX

in anawering questions 3 and 4, you may represeni aiky]
| groups In a condensed manncr,

noou

“8 & & maybeshown ns CII, - Cli, -
| i I
: [P 1
| - —
PART 1 ard PART C - Ecany
{peges 09-04)

Ansvier foer questions sciecting not more than twe questions from
each pan. Use the paper suppiicd for this purpose,

At ih ené of the time aliotied for this papey, tic the answers (0 three
paris A, BB and C 1ogether so that Part A s on top and hand them
over %0 the Supervisor,

You arc permiticd to remove only Part B and € of the guestion
paper from the Exam!nation Yz,

e E—

! Universal gas consiant, R = 8314 JK*' mol
Avogadro constant N, = 6.022 x 107 mol

PARTA -STRUCTURED ESSAY

Answer gil four questions, Each question carries 10 marka,

@ Z(Sa- @ nd R are two non-transition clements in the same group
5 belonging io two consecutive periods of the periodic Lable.
i/ They form the compounds RQ, and RQ,

(i) Identify © and it below ;

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

{ii) !ndicatc below all the stable oxidation states shown by
@ and K.
Indicaie also the chernical formuia of an illustrative
compound for each such stabic oxidation staic of each
clemnen.
(M.03. Agninot eack ouch chemicel formuiz, ihe
gxldation otate of the refeven? ciement must alse
be eorvectiy given,)

et .
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(40 mm:.&;)‘

(hy  Drew In ihe relevant boxes below the dot ang Crosy
dingrama of the moiecuies H204 and 07 il'lt-‘itﬂiinp

viilence electrons of ell aloms,

L) no, G) o,

-

30 ﬂ‘l'upi_u

(¢} A, Band C are experimental observations, Given again
cach of them are some explanations provided by studep,,
for these observations. Of these explanations given for each
obscrvaticn, one ¢r mare ;may be correct.

Cvaluate these explanations by
(i) marking in the appropriate box a [V]if, in your opinion,
the explanation is valid.

(ii) marking in the appropriate box a [x]if, in your opinion,
the explanation is invalid. =

keep the appropriate box empty as [_Jif you are unable to evaluate
the validity of the explanation.

M.B. For every correct answer, 0.3 marks cach will be
swarded.
For every Ircorrect answer, 0.2 marks ezch wiil be
deducted.
If a box fs kept empty, no marks wiil be awarded or
deducled.
However, the minimum marks for this past (¢) will
he zero {0) ; .
[ Enperﬁm‘zth observation Students’ E;:p!nn‘.lion
A- When a becam of « - L—_l The gold plate contains
particles falls on a thin spaces which are large |
golé plate, most of the compared with the size
a- particles  pass of a- particies.
deflecied th .
;:1:;: ccted through the S The geld plate is non-
o continuous.
| The path of a- particics
is always linear,
B Apaddie whee! placed in [] Cathode rays are nega-
the path of cathode rays tively charged.
roiates.

DCalhodg' rays h.aw:
particle-like propertics.

Material of the paddle
wheel is continuous.

The electronic emission
specirum of hydrogen
conyists of severnl series
of'lines; In cach series, the
separation Getween the
Hnes decrenses as the
frequency increascs,

7] There arc definite energy
levels for the electrons in
the H - atom.

The energy correspond-

ing 1o each line in the
spectrum is cgual to the
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energy of en electronic (<)
ievel ol hydrogen,

D The energy of the elee. |
iton decrenses with

| increasing radiva of the
| mom'e sheli,

m The enerpy difference
I between  succeasive |

tevels decreases as the
energy of the cicctronie

I levels increnses.
e e . — —

(3.0 mia mnr.l_g-}

02. (a) Oncomplete thermai dccmnmsi ton ir an Inert environment,
an inorganic salt X gave 1.52 g of Cr,0, 105, 072 g of 11,0 and
0.28 g of N, as the only products,
(Relative nturnic masses 1 1i= 1, N=14; 0= 16; Cr=52)

(i} Deduce the empirical of X.

T T LT L L R L T T T ——
T T

A e e R SRR RS R R

R AREEER SRR R AR

B L L L T T T e R T LT

(i) One mole ed X contains two moles of Cr. compound X
docs not contain H,0 molecules. Identify below the
cation and anicr: present in .

. : -

(iii) Write below the chemical formula of X,

SRS RE R RREEEREERR RN AR R RR AR R

(3 G mm-&.r)

R R S SRR

E’- &
i®) fi) Zisametaliic element.

Oxalate (C,0%) ions are converted to CO, by Z0,
ions in an acidic medium.

Z0, ions are converted to ZO* ions during this reaction.
Wmc below the reievant balanced ionic haif reactions.

T L L e LT TR SegEssssssssssEREERR IR RS RRE

T T T T e

(ii) Write below the stoichiomeuy of the above reaciion
between C,0% and ZO, ions.

cor : 20, .

(2.0 marks)

Complete the passage befow correcily by Miling each of

the 3% blank spaces with the most appiopriaic word.
(ML5. 1 Bach blask opace chould be Niled with 0F?
word arly.)

TIE DFEIIAVIONR OF AMIATTER

Solils, Nqulds and gases ore commanly relerred to as
e thice .o oneesrro - 0f mmtter. There ls very little
free spuce In between the particlew moiccales consti-
twilng sollds and liquids. Ata given iempersture, solkds
und llquids, relative 1 guaes, therefore have o defliniie
— oand aldgh .. . These
iW" rﬂ-yﬁltn! ptrnpcrileq nre lmrd'y mﬁ:ucd iry (smail)
changes In pressure and temperature. Solidy differ from
liquids and gascs by the presence of a definite
.. constituent pariicles
Of-’l m'ld are nlm n.Hc . .. about
mean postitions,

According 1o the molecular kinetic Ihcﬂry of gases,
pescous molecules are In constant . crees
.............. -« motion during which ..
collmons occur. {Gascs lhai
bchnw. in lhn manner are referred 1o as ideal gases.
Characteristic properties of ideal gases are the absence
Of v, .. between molecules and the
absence of ................. .. volumes. At 2 constant
!cmpcmturc lhl: lota. Suiaesbenganifaan . of the
system must remain unaltered; spccds ol' such gas
molecules can vary from approximately
. fo very .. convunss

vl.lucs Tnl: vurmlro'l nf the dlstrlbunon uf nulca:ular
speeds of an ideal gas with molar mass and
e GAN be explained by means of a
mathematical equatin put forward in 1860 and com-
monly known as the Maxwe|l - Boltzmann d stribution

of molecuiar speeds.
The pressure, p p, of an ideal gas can be calculated usmg

the expression JpV = mMc? where m is the mass of one
and N is the number of

LTI T g,

GEEEEESTEEEEEEEIEEEEEEEEsaEcransnnn

ErsemsaEErarEEa e

At a given temperature, the pressure of the gas does not
Vary With v,

Therefore the ......ccoovevemrvcincencnns speed of molecuies
must remain unchanged with time at a given lempera-
ture. Aithough this speed .......coceveiiemnneinens with

temperature, il is incorrect to say that the speeds of all

molecuies in the system are simulta-

REOUS]Y.....ccevvererreenennn. 85 @ Tesult of an increase of

temperature.

verevesneenes £8SES G0 ot usually behave as ideal

gas:s '"he behav our of such gases approximates to the

behaviour of ideal gases at loW.....ccvcevarcenninnn and

.. Deviation of

on-ldml gascs from !dﬂ' g&sbchavmurmbedcpscwd

by a plot of compressibility factor{z} against
.. as shown below :

[ R P

(5.0 marks)

W am e
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o1 (&) A compound X af molsculae formela C 31,0, cofans
hvdrons | gronpe When § 1o reacted with exoees ethanoy]
chiamide, the product oMminad hae o relative molecular miaes
oL X7 Calendate the pumber of hydrowy 1 provps in X
(Redative promi, nineses ¢ = 12§15 = K oo~
Ol o~ 384y

6

(2.5 marka)

M Three iwomerie emince A, T, and T (molecular formula
CM, N) on resction with NaNO,/ HCT produces three
aleoholk T and B (molecular formola C 31 ) respee-
thel Altheuoh D reacte guickly with Lucac reagent, T and
¥ do not react with L ueas reagent 8t reom temperature. D s
nol eacily ontdized T oand ¥ ocan be ovidized to G and §§
respectively. Roth G and 1 form precipitztes with Drady’s
reagent and alta reduces Fehling's reagent. Write possible
stractures (zee instraction Got in page 1) for A, B, C, G
and [T in the relevant hoxes below,

(2.5 marks)

_—

A )

L o I.

|a:'

R ERE—— |

R Y jl
: ! [ J
(c) (i} The intermediate represented by the resonance
Sstrectures.
H CH, H CH, H CH,

SO

occurs in a reaction leading 1o the synthes!s cf toluzne.
¢I) Write the reactants and reagents that give this
intermediate.

e PP T )

(11} Write below a mechanism to expiein the forma
tion of the intermediate.

(3.0 marks)

{ii) Methy] chloride is formed as a major product, when
equimolar amounts of CH, and Cl, are reacied in the
presence of lighi.

(I) Write two steps in the mechanism of the above
reaction in which methyi chloride is a product.
(Miethyl choloride shouid be a product in each
of these two sieps.)
indicate eleciron movements.

(1i) F thane | plen formmed bt only ia y Very s
qusatity in the aberve reactinn -

[ wplain thit

01 (a) () A saturated non cyclic hydroearbon. €1 1o

anymmetric centre Write the St i e
fornand m
1 R RSP ' m= ...

(see lagireetion batin oz,
s hydrocarbon :

T e
2 2 Tyr

(ii) Write the siructures _
fhe structural isnmers of thi

(b) (i) Withou the use of catalytic hydrogenatichn. ko s »om

you would converi Ry
CH,CH,C:CH--b C]-[,C}I,CH,CH, utilising not mery

tkom three sieps.

(ii) Without the use of CN- jon as a reactant, show bow
you would convert CH,CH,CH,OH — CH,CH,C".
wilising mot more thar five steps.

(2.5 maris)

2

(C) Consider the reactior: scheme represented through the boxss
beiow:-

[[omeg-om i['_—:.s|| M "
l_° J= .____-.,J'=; [
ll ]

| e F'___c] h"c}f{“’*}wr

| !@ B3 e e

SR

l | , N
| —

- c]: ) r—-.‘——-—-—‘.n -;c—til—l

r E“'—m L‘I.,("-i:l(:ilggr;: C\CII, |

() Write the struciures (see Instruction box ir page 1) ot
the compounds comesponding te &, B, C, B and £ in
the relevant bixes,

{i) Write the reageats corresponding to L, 8, &, ©, Pand
Q. Amongst these reagents the only organic compound
allewis 2 - propanone, (5.0 mark)
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PART L - IRYAY
Arawsr twe questiions only jng
B B
(5. (») mnm::m malnr enthalples ol neutm sy
& 23" o somme nele
Riven beimw

hquestton careies 18 msarbs
lon (ATI"Y obtnligd
lawh [ NSO b wqucons moluiton,! n'}c

b L]
T ATK D ol ! T
| AEYK ol
. S| =57
[ oo, .97
) L C,i,CO0N - 51

P ;
iy Provide reavons Tor the shove observailong,

(1) educe the standard molar entiin
ar 25 ol

{1} water
' {1 propanele neld {C,11L,CCOIT) in water,
. (4.0 mnrk)
N (b} The follow!ng dain are provided

B | relatlve | stendand

. hieai nource|Moleclar | bailing
LS polmt MC

-42

+126

Py of diasochntion (Al ")

siendand molar enthalpy
of combustion,
DHYKT ol

=2,200
.5,130

GEINTS
C.il ()

114

[ 44
i

o {1} Under siondard conditions, 1.G kg each of propane and
actanc |4 separately subjected to complete combustion,
Caleulate, In ench coxe |

(1) the hent energy that Is evolved.

" ({1} the mnss of gescous CO, that is produced.

Y {!i} Using your resuits from {i) above, deduce, giving two
reesons, which of the two compounds would be more
advantageous na n hent souree,

(3.0 marks)

=y
C;.'] ninsecticlde ¥ {s soluble In chloroforin ag well as in weicr.
—~ By shuking nn aqucous solutlon of X with ¢hlorofomm, some
of the X can be extroctzd into ihe chiorolorm layer.

LN
LA din® ol o pgucouy soluilon of 0,18 mot dor? X was
exirncted witivn total volwne of 1.6 dm’ of chloreform ct
23"C. Two aliernnte extroction procedures {2) and {g)
dederibed bejow were uxed for (his purpose :»

{pp Extruction with 0.0 dm’ of chlorolorm i ong stcp&wﬁ?
fiere the chloroform is found to contuin 0,144 mol 1 N

@ Uxtructdon with two suceessive 300.0 em? portions
of chloroiorm In two steps,

(1) Write dows an cxpression for the partition egefTicient,
I, Tor X beiween chlorofornt nnd waier,

{1y Culenlnte ihe volue of &k nt 23'C,

/ f({lh';l Ieage, enletleic the ioinl pumber o' moles of X
extructed In the two 560.0cm’ portlons of chloroform’in
nrocedure (), .

{Iv} Deduce which of the two extraction procedures, (p) or
{65}, s more elliclent for ihe exiraction of X from an
squeous solution inte ehloroforin,

(v) The moinr enthalpy ‘of saiution of X in walet and
chloroform nro 2,3 &J mol! and -1.5 kJ mol” respece
tively,

Uslng this ditn, show; with reasons, how you would
change the temperature, to make the extruction more I
eflicient. J

:

LA ﬂunalk_ﬁ)_.—l.

L

08, (n) A glass vessel of volume 5.0 dm' 1 filled with & gaseous
compound 1% which behaves ideally.
Ai 27°C, thie pressure of the gas inside Ihe vessel s 1,995 x
10* N om?,
Alicmperriures nbove 100°C, P dissocietes yielding the
following equilibrium -

e e .

P(g) === ((g)+ R(g)

When the vessel contnining P at 27'C is heated to 127°C, the
pressure inslde the vessel reaches n constant vaiue of 4,656 x
10*Nm. The volume of the vesse! is unchanged on heating.

{1 Calculate 1o the nearest first decimal pluce, the total
number of moles of gus present in the vessel under each |
ol the following conditions :-
(1) ut 27°C
(1) when equilibrium is renched ot 127°C,

{ii) lience calculate the equilibrium constant, Kp. for the
above equilibrium at 127°C.

G (it}) An incnt gns & 15 then introduced into the vessel.

W hen the system thereafler reaches equilibrium again a
127°C, the pressure inside the vessel is found to be
6.651 x 10" Nm?

Obtaln the partial pressures and mole fractions of P, @,

R ond Z under these conditions.
N.T. : Sirle the nosumptlons, if may, you make, A

(7.5 marks}

o e s e S }

A e

i

(b) Two voiatile fiquids A and B form ideal solutions with each
other ot all compasitions. One such solution begins to boil
ot a temperature of 680C under un external pressure of 1
stendard wtmosphere.

The mole Toction of A in the lquid phase of this boiling
solution is 0.76 while the motie (rection of B in the vapour
phose of the same solution is 0,18,

The saturnted vapour pressure of pure A is greater than that
of pure B ot al! temperatures,

ALGB'C, the suturated vapour pressures of pure & and pure

B are I, und I'} respeetively. Y ~
| f.
(I Expluin the ideul behaviowr ol a binury mixture of & and /

B in terms of Inter-molceular inteructions, 79

I stunderd atmosphere can be taken as 10X 10° Nm?

v i) Caleulate (in units of pascal} the vopour pressures P,
and 2, of A and B respectively in the above mentioned
solution boiling at 68°C. State the assumplion that you

make,

(Jil) Wrlte dewn the mathematical relationship between 1,
and PLom 6R'C. :

(iv) State, giving reasons, which of the pure liguids (A or 1)
‘Wil have o standard boiling point higher than 68°C,

Q-8
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(v) Skeichihe? emperture vs compesition dlugmm for the
AIB sysiem ander in extemnai pre
eimosphere and Inbel it fNuily,

The sclubliiy producis of ihe two sllver halldes jn waler ol
ssure of ane standard 25"C ure glven below ;-

[ eyl din®
) Ag¢ o x 10Mmol’s
{vi} Mark cicarly the following on the ehove dlagren: : At i
(i) the temperature 68°C |
p - {I} T)Cd“cﬂ Waﬂf::i“rﬁy?{ or fig‘f will be i’]l’t!Cll]”mcd lirst

(IE} the comipositlons of the ligu'd and VEpOUr piwscs

il
in equilibrium at 68°C. (l) Attirc Instnnt when the sccond silver halide just beyjy,

to precipliate, calcuiate ihe -cmﬂlﬂinlr concentiation of

Nive - . . Y ic
(Vil)I ther botling of the liquid is continued, state wha iy the hailde fon which was precipitated first
changes you would expect in . (!ii) Staie the nssumption that i essentiol io carry out (he
{{) the mele frection of A in the licuid, nbove celcuictions. -
o PPN T -3 miarks
(i1} the boiling point of the liquid. ( )
: Ped4 (aq) concentry.
Give reasons for your answers, {d)In an experiment where the effect of ) i
(7.5 marks) Lo tion on the rate of the reaction. .
\ e 2Fe* (nq) + 2 i{aq) IFe (ag) + 5,(aq)

{07)(s)L end Rf are two metals which form cnly divalent

r mixing reagent
cationgk, NN X {dAz o temperaturs of 25°C, s picce of s studied, reaction mixtures are p! cpared by B reagenty

Il was placed in an aqueous solution of MSC Cepos; tion as given inthe lullawm%_mil_c_;- e
Iprecipitation of the meial M end dissolution of the = cm? Dolling Tube A Boiling Tube 3 |
in the solution were observed, - —r [ 0.0005 mol dny’
The standard electrode potential {E% of one of these two Experiment) Water/ | 3".2':'?;,;1“"" ol m‘_gg gyt Na,5,0, solution
metals is - .23 V and thet of etal is - em el | ation/ cmi| - containing
)§m het of the other metal is -2. L.'.V’ ai solution/ cm? [solution/ cm' starch/cm’
. . . l —— 1 — —
(i} Writethe equation for the chemical reaction consistent with '— i 16.0 ' 15.0
the ebove observations. : | 25.0 el |
s ~anno | 10 | i5.0
(ii) Write the oxidation and reduction half reactions reievani to 2 50 200 1 O 1
the chemical reaction corresponding to (i) mentioned above. 3 10.0 15.0 10.0 15.0
{iif) The reaction in (i) above is the nett cell reaciion that occurs _E 15.0¢ 10.0 _i0.0 159 |
Al L] N - P - . . - " . e —— - ]
curing the d:sch?r‘;c of an-wlec:(mcn..mzca:: cc—:li. :ls:r.g stan 5 20| 5.0 10.0 150 J
dard noiaion, write down the ciectrochemicai cell consider- L - -
ing it to be in its standard siate. (i) Why is starch uscd in this experiment?
(iv) Calculate the electromotive force (e.m.f} 2t 25°C of the eiec- (i) Hopw is the raie of the reaction corresponding io 2
tvochemical cell mentioned in {iii} above. | given Fe’*(aq) concentration measured?
{ &
’ (3.5 marks) (ili) Why is Na,S,0; used in this experiment?
) The following type of electrical circuit {with eiectrodes P : (4.5 marks)

end Q) was used in an electrolytic method tc deposii a layer
of pure Cu metal on arod of carbon. Nﬂ.her P nor @ is Cu.

[F’A \RT C - ]ESSAY

Answer two quesiions om‘y Each quesu on carries [5 marks.

-

— ——

aqueors solution of 08. (a) Misa firstrow d bl ock element. It shows the hi ghest stable
electrolyte (Z} oxidaticn state in MO

(i) Write the complete electronic configuratior of M

{iiy Identify M

{ii}) Write the stable lowest oxidation state of M in an

(i} Identify on which of the f;\m e:.cr:odis ( g;. :;., Si l»C‘::.: aqueous solution.
wil e also whetheritis
!:é: deposited, stating {iv) Write the reagenis required tc convert MC to 2
eathiode; ot be used #s 7 species wilh the oxidation state given by yeu in (ifi).
i) 8 itzble clecirolyie that can be USEd &5 L. i .
(i) Suggest a suitzble I.“ Yyt e (v} Write on¢ imporiant use of M.
{iii) Write down ihe ionic haif-reaction thet initially iekes (3.6 marks)
piace at the cathode. ~
(2.5 mariss) {d) Write the products aonnccs when eact: of the fllowing
~ compounds reacts wit: H,0,
' . -
(C) A1 25°C, an aquecus solution of 8.1 mol dm? ﬁ‘ﬁ?@g is (i) CaC, - (i) Mg,N,
ssowuy added inio an aqueous solution which is 0.01 mol (i) BiCl, (iv) AdHL,

n with respect 1o the sali'NaX and 0.01 mol d*‘a*’ with
vespect (o the sait Nal. ' )
Jere, ¢ and Y-are two halide ions.

(2.4 marks)

S
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£€) An 2queous solution contains AP*, Zn* and Mg™ as the
- only metal jons, -
Jsl:ng soiutions of NH,OH, NH, Cl, NaOH and ditute HCI
only, how would you show the presence of each ot these
meial ions in ihe above solution?

_ {3.0 marks)
!r{:-_]) Whm ‘0.92 g of a finely powdered mizxture containing CaCT,
n.n:r:: mMgCo, was heated to a high iemperature, 0,48 g of &
g::xtt_:rc containing CaC and g only was obtained.

rmlmcmmpumnhge of CaC0O, in the original mixture.

{Relative atomic masses : C=12: 0= 16 Mg=24; Ce=40)
{3.0 marks)

{e} Deduce the shape of each of the foliowing species and name
these shapes.

o pay (i} PCI, (i} PCI;

{3.0 marks)

= '
09. (a) () Write names and the corresponding chemical formulac
of the allotropic ferms of the element oxygen.

{il) Wriie balanceé chemical equations for ail the possible

bt . . - .
reactions that can occur when cach of the following
clements is burnt in an equimoiar paseous mixture of
oxygen anc nitrogen.

K {II) Mg am Al
(i) State whether each of the foilowing oxides is acidic,

*~ basic or amphoteric. .

(M.E. 3.2 marks will be gwardsd for eoch cormes] answir;
0.0 marfs will be dedueted for each fncorrect saswen;
However the mintmuwm mark for this part (il
will be zers)

{) CaC (11} BaO
(V) Bi,C, {V} 8C,

(ifi) PO,
(V) NO,
(5.7 marks)
{b) Thereis2.0x 10” mo!l of oxygen dissolved in 1 dm® of water
at 30°C.

b (i) Caiculate the dissolved oxygen content of the above

water in units of mg dm®,
I (Reiative atomic mass of oxygen = [6)

{ii} The depietion of dissoived oxygen of water in a pond s

%~ an indication of water pollution.

Write one season for the depletion of cissolved exygen
in waier.
(iii) Chlorine gas can be used io disinfeci drinking water.
Suggest an aliernative gas for this purpose.
{3.0 marks)

(c) A 200.0 cr® portion of a water sample was reacted with
excess mareganese {I1) suiphate znd alkaline KI. Afier
shaking. it was kept for 10 minuies anc then zcidified. The
liberated 1, was titrated with 0.01 mol dm* soluiion of
Ma,5.0

e B B
i) Write balanced chemicai equation for the reaciions
which occur in the above procedure.

(i) Csaizulate the dissolved oxygen in the water sample in .

snitsof mg dm® if the volume of 0.01 mo! dm” Ng,5,C,
consumed in ihe titrotion was 20.0 cm’
(Relative atomic mass of oxygen = 16)

—_ — o —————

e

(i) state two lmportant steps you should ke to minlmize
\ .
errors inthe above procedure for determinting dissoived
oxygen.

(6.3 marks)

10. {a) (i) Describing the necessary conditions clearly ond using
balanced chemivni cquaiions, state the esxentlnl stepy
involved In the manufactuze of nittle achl by Ostwithi
method,

(i1} State two possibic harmikl ellects of each of the
zaseous prodducis formed ducling the process referied o
in (), i leaked accidentally o the environment, (Petalls
not required)

{if) State briefy three ways in whick nitele neld ean harm
the environment if leaked nccidentally to o fake,

(H.0 marks)

(b) A commercla! fertilizer smuple contning vren and wsmos
nium niiraie,

Inalabortory experiment, 0. 16 g ot this sampie was hented
with excess 4.0 mol o NaOI inon sk,

The libernied gns wos nbsorbed in 30,0 ¢y’ o (08 mol din
HCL The remaining HCL was back niteated with
0.1 mol dm™ NaOli, The volume of 0,1 mol din® Nott!
required for this tittution was 25.0 cm',

The remainder of the soluiion in the Dask was then hented
with aluminium powder unt! bubbiling stopped. Tere, tow,
the gas iiberated was absoibed fn another 500 e of
C.1moi dm* HCI; the comaining T was baek dirated with
0.1 mol duir NaQOH. For this titention, ihe voluine of
0.1 mol dm* NaOH required was 40.0 v,

(1} Write down balanced chemieal cquntions for nll the
reactions encountered nbove,

(i) Using the above data, ealeulate the mass percenteges of
wren and ammonium nitrate presant in the commercln!
fertilizer sample.

4

(Relative atomic musses ; 1i=1, =12, N= 14 T=10)
(7.3 imnrks)
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