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' Answera ' '
Il the questions. (i) Select the most appropriate point corresponding i,

®  Wrile your answer in the sy or & ' o
: prace provided for each question, ) sanization energy of Li out of the points p
Please note that the space provided s sufficient for the answer 5‘“331::;  with a circle (©) P q tmg
and that extensive ANSWOTS are not ¢KP¢¢l¢d_ r,Q I o ll ;
H il Select the moast appmpn:tlclpum Ltlll'l't.ﬁ[]u.'ll\ g g thy :
N.B : INSTRUCTION BOX (i) el ionization energy L,[{}:E.;m of the Points .y ey~ |
3 kit with a square ] .
e In answering questions 3 and 4, you may represent z and mar q | l
alkyl groups in » condensed manner, .
ap X
Hou b ,
| I g
eg. H— (;_‘ - fT — may be shown as CH,CH, - £ "
H H o, ¢
— . o 1
‘§ 3 ay ]
PART B and PART C - Essay (pages 9-12) g o w X |

Answer four questions selecting not mare than two questions from (1.0 markg) f
each part. Use the paper supplied for this purpose. ) ‘

At the end of the ume allotied for this paper. tie the answers o . - k
three parts A, B and C together so that Part A is on top and hand 2. (a) A sample of Na,SO, is contaminated with some NaCl The . {,
them over to the Supervisor. following procedure was used to determine the percentage |-

You are permitied to remove only Parts B and € of the guestion of NaCl in the sample.

paper from the Examination Hall, 1,000 g of the sample was dissolved in water in a 250 em
R = B314JK' mol! volumetric Mask and diluted upto the mark to torm the

- 3 ; solution A
N, = 6.022x 10 mol!

&

of

The following solutions (11 = (5) were prepared by diluting Ed (i
o

[

i

i

[

- ad.0x 10° moldm” Cl ion solution 7
PARTA-STRUCTURED ESSAY . ]
_ (2 3 & f
Answer all four questians. Each question carrics 10 marks. 40% 104 mol dm CF ion solutioner’ 100 200 3.00 400 500 [
Distilled water/cm’ 00 %00 700 600 500
. . st oxidali . ) - I
1 (a) T;I;::ﬂ.!:r:f;nsnmn element M shows the highest oxidation into cach of the solutions (1145, 1.60 c’ of dil, HNO, and.
sl o 1,00 cm? of AgNO, were added. Sumilarly into 10.00 cm® of
(1) Identify M o solution A, 1.00 cm’ dil. HNO, and 1 00 cm® AgNO, were
(ii) Write the complete electronic configuration of M. added. _.I
TP OSSO PP PE ROt It was observed that the turbidity produccd by solution &
(iii) Give the chemical fourmula and the colour of the most was equal to that of solution (3)
stable oxide of M. . Calculate the mass percentage of NaClin the sampleof — J,
...................................................................................... N"l;s'o; J
(2.2 marks) (Na=230,Cl=355)

{ 5.0 marks}
(b} Fill in the blanks in the following table selecting the most

appropriate words/ phrases from only those given below (b) A and B are pure liquids miscible 1 ull propartions forming
the table under categories A,B, C and D for the respective ideal solutions at temperature T. The boiling point of A 1
columns. higher than that of B, Mark/draw the tollow ing in Figure 1.
A C D (i} P, and P} @ Relative points representing vipour pres
Matenial | Typeof |Particles occupying|  Interactions Electrieal sures of pure A and Pure B respectively,

matenal | [attice positions | botween particles | properties - o o i
(i) P, : Line/curve showing the variation of the vapour

pressure of A with composition

Diamond
KF (s) (iD)P, - I'incf":'“r\':‘ showing the variation of the vapout {
h_lcu . pressure of B with composition, ?
(iv)P; : Line/curve showing the varation of the tetal vapodt
Li(s) . pressure with composition i
A - lomic lattice, gram covalent lattice, metallie Inttice, molecular 1 By
lattice, amorphous material .
——————— __________.--"" T
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Temperature

o ]
Mole fraction of A
Figure |

|
Mple fraction of B

Figure 2

(v) Show that for an equimolar solutionof A and B in
equilibrium with its vapour, the mole fraction of A in the
vapour phase is,

Ie]

A

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

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

(vi) Draw the temperature - composition phase diggram for
the solutions of A and B in Figure 2. Mark in your diagram,
1. the bailing point, TY, of pure A.
L. the boiling point, T}, of pure B and
[I. the regions where the following phases exist.
liquid, vapour and liquid + vapour together.
(5.0 marks)

3. Complete the following synthesis. schemes A and B selecting
reagents and solvents only from those given with each scheme.

*  Write the structure of appropriate compounds in the boxes
and the reagents / solvents in the circles.

* Indicate temperature where important.
(i) Scheme A

Reagents and solvents :

dil HCL, conc. HCL conc H, SO, conc. HNO,

aq. NaOH, NaNO,, CuByr, Br,, FeBr,, Fe, PBr,, LIAIH,, Sn

@

o
O—O

—

L@—s._\ _.W/@ —on

(5.0 marks)

AL 'Chemistry - Past Paper’ 2008 - August

(i) Scheme B
Reagents and solvents :

conc. H,50,, Br, FeBr, PBr, HCHO, aleoholic KOH,
CH,CHO. Mg, Fe, dry cther, H,0

ICH,CH,OH

=

—— .| CH,C=CH

(5.0 marks)

4 {a)} Cinnamaldehyde is the main constituent of cinnamon eil. [t
has the following structure,
C, H,-CH=CH CHO

(i) Suggest atest, o show that cinnamaldehyde eontains a
double bond. Give the expected obscrvation/s.

Test Observation/s

(i) Cinnamaldehyde is reacted with LiAlH, and reaction
mixure is treated with dil. acid.
1. Draw the structure of the final organic product
obtained.

1. Name the type of reaction occurring between
Cinnamaldehyde and LiAlH,,

{iii} Cinnamaldehyde reacts with isopropyl magnesium
bromide. (CH,), CHMgBr

[ Give the name of a solvent used on this reaction.

I Write the structural formula of the product
obtained when cinnamaldehyde is reacted with
(CH,), CHMgBr and the intermediate hydrolysed.

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

IV, Recall the condensation reaction thut occurs between
two molecules of CH,CHO in the presence of nqueous
NaOH.

Write the structures of the two molecules that wauld

undergo a similar reaction under the same conditions
forming cinnamaldehyde.

(5.0 marks)

Sadeepa Publisher



B have the same moleculir

: A and B react with Brady's reagent

Feaets with HON forming a single product C.

Bremaets with HON forming a mixture of two stereo-isomers

PudE.

(D) Write the structures of A, B, C, D and E in the appro
‘priate cages,

A

C D -

(i1) State the specific type of isomerism shown by D and E.

(iii) State a physical property that can be used to
distinguish between D and E?

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

(iv) What difference is shown by D and E in respect of the
physical property given by you in (1ii) above?

(5.0 marks)

PART B - ESSAY ——

* Apswer Iwo questions waly. (Baoh question curiias I8 W

R - 8314 JK' mol’
[; = 6.022 x 107 mol!
A

pOCS decomposition at 27°C as follgy, %

s (a) NH, SH under
) —= NH, (g + 1, 5(g)

NH, SH (51 =—
The cquillhrium constant, K, for this reaction at 27 N
|44 x 107 mol* m™
(i) Calculate the equilibrium constant. K.. for the aboy,

reaction s 27°C.

Note ; o Derivation of the relevant cquations is ny

necessary. - _
o Assume that NH (g) and H.S8(g) behave ideally
o At 27°C, RT = 2.5 kl mol”

(ii) Calculate the minimum mass of NH SH that ml.J_sJil_ b;e
placed in an cvacualcq ‘vc:f-s-ﬂ of \'irl'lr:Ll_[l1(‘ 10X 107wy,
attain the state of equilibrium at 27%

(The relative molecular mass of NH SH = 51)
175 miarks)

{b) Using the descriptions provided for solutions A 10 G,
answer the questions (i) - (vi)

Solution Description
A Freshly distilled water in a stoppered bottle,
B An aqueous solution of 0.20 mol dm™ HC|,
C An aqueous solution of 0.10 mol dim? CH,COOH.
D An agueous solution nf 0.01 mol dm~ CH,CooN
E An aqueous solution which is 0.10 mol dm? in

CH,COOH and 0.10 mol dm™ in CH COUNa
An aqueous solution which is 0.10 mol dm” in

CH,COOH and 0.05 mol dm™ in CH,CHONa

G An aqueous solution which is C, moldm™ in
CH,COOH (dissociation constant & Jand C, mol dm?
in HCOOH dissociation constant K)

m

(1) Arrange solutions A 1o K 11 the order of increasing their
pH. No explanation is necessary

(ii) Solution E was diluted 10 tine.. Would the pH change?
Explain your answer in hrjef

(iii) Which of the solutions E or F would resist more toa

chunge-ln PH upon addition of 1 small quantity of an

HCl acid solution? EXplain your answer in brief

(iv) Solution I was prepared by mixing 50.0 ¢m? of Band
50.0 ecm’ of C. What 15 the pH of 17 State assumplions.

ifany, you used in this estimation.

(v) What change in pHl
10 air? Explain you

(vi) Derive an expression for the total 11 ion concentratio
of solution G i terms of the initial concentrations (-
Cz_) and the acid dissociation constants (K, K) of acel
acid and formic acig respectively. .

would you expect when A is exposed
ranswer in hrief’

(7.5 marks)




4w

bl

(b}

Caleulase the lattice energy of CaBr(s) by constructing an

enthalpy level diagram Necessary thermochemical
data are given below. (Physical states of all chemical species
raust be given for full marks)

Emhalpy of evaporation of Br, (1) = 31 kKJ mol?
Bond dissociation enthalpy of Br,(g) = 193 k) mol*
Electron affimty of Br(g) = =331 kJ mol"
Enthalpy of atomization of Ca (s) = 177 kJ mol"
sum of first and second ionization
energies of Ca(g)

Enthalpy of formation of Calir, (s)

= 1740 KJ mol
= -683 kI mol”

(6.0 marks)

A 20.0 g sample of dry clay was thoroughly stirred with
100.0 em’ of 0.100 mol dm™ KNO, solution. and the resulting
cloy suspension was allowed 1o settle. The supematant
solution was then separated. and 1o 50.0 oy’ of this solution,
100.0 i’ of 00300 mol dim”’ ammonium oxalate solution
wis added. The resulting soluton was filtered, and the precipitate
was dried and weighed The mass of the dry precipiale was
256 mg.

{1y Caleculate the concentration of Ca** in this filtrate.

(i) Caleulate the quantity of Cain the clay sample in mg/kg.
State ussumptions, if any, you used in these calculations.
(C=12.0=16.0, Ca=400)

Solubility product of calcium oxalate (CaC,0 ) at the
relevant temperature = 230 x 107 mol®* dm”
(9.0 marks)

(@) Few drops of phenolphthalem were added to a freshly prepared

AL'Chemistry - Past Paper’ 2008 - August

agueous solution of 010 mol dim K1 This solution was
well stirred, and thereafter, itwas electrolysed vs ng carbon
clectrodes for a specific period of ume. The cuncent passed
through the solution was kept constant
{1
{11} Write the balanced chiemical equations for

I.  the anode reaction

1. the cathode reaction, and

I11. the cell reaction

What was the colour of the solution before electrolysis?

{iif) Indicate the colour changes that would occur around the
electrodes with the start of electrolysis

(v} Propose a method to determine the fraction of I 1ons
left at the end of clectrolysis. (No experimental details
necessary |

(v) Would the fraction of remaining 1" be different from the
value in (iv) il 0.50 mol dm” K1 was used instead of
0,10 mol dm* K17 Briefly cxplain your answer.

(vi) In a separate experiment, a solution of CuSO, was
electrolysed using carbon electrodes What changes
would yolu observe.

. Onthe electrodes

Il. insolution?

Write down the relevant electrode reactions.
(9.0 marks})

() (1) "The order of a particular reactant appearing in the rate
expression of a given chemical reaction may not necessarily
be the same s the stoichiometric coclTicient of ".hﬂl
reactant in the balanced chemical cquation " Clarily
this statement in briel

(i) Fd:l, is reduced by SnCl, according to the following
reaction

2 FeCl, (aq) + SnCl, (ag) —» 2FeCl(ag) + SnCl (eg)
A 50,0 ¢m’ sample of 0.0360 mol dm™ FeCl, solution
was mixed with a SnCl, solution of the concentration
and of the same volume. It was found that. after 4 00
minutes, 24% of the initial quantity of Fetlll) had been
converted to Fe(ll) Calculate

. the rate of reduction of Fe (111)

11. the rate of oxidation of Sn (11

160 marks)

PART C - ESSAY

* Answer two questions only. (Each question carries 15 marks.)

8 {a) X,Yand YZ, arc two gases formed by the clement ¥ Yisa

solid at room temperature where as X, and Z, are gases

(A)X,Y and YZ, dissolve in water giving acidic solutions.
{B) The oxidation state of Y in .\':V i15-2and In 'l"Z.3 itis +4,
{CYX,Y and YZ, (moist) react together formmg ¥ and H,0.

(D)When KIY is passed into an acidified CuSO, solution. a
black precipitate is formed

(E) When YZ_ 15 passed into an acudificd CuS0, selution,
the solution turns colourless
(i Identify the gases XY and YZ,

(i) Write balanced chenmical equations for reactions oceunng
in (C}), (D} and (E).
(iit) Give two industrial uses of the gas YZ,
(iv)Describe briefly o chemical method 1o identify each of
these pases when present as a mixture
Give the relevant balanced chemical equations.
{ 2.0 marks)

(b} A solution B contains C_07 and CO} ions A 25.00 ¢’

Y. 1a)

portion of this solution was treated with excess Ca(NO ),
solution 1o completely precipitate C.0] and CO/- ons. )
The precipitate so obtained after drying had o mass of 0820 g
This precipitate was then dissolved in dil. H,50, and
titrated with (.05 mol dm” KMnO, solution. The titrution
required 2000 cm’ of the KMnO, solution.

Calculate the concentrations of C.0) and CO; wns in the
solution B.
(Ca=40,0C=120.0=16.0)

(6.0 marks)

(i) The density of an aqueous solution prepared using prue
No,CO, was found o be 1.0212 gem* Caleulate the
concentration of this solution. Assume that the density
of water at the very same temperature is 1.000 g cm”? und
that there is no change in volume during the dissolution
of Na CO,.

(i) With the solution in (1) above (i the burette) 25 .00 ¢!
aliquots of a H 50, solution were tirated using
phenophthalem as the indicator The averuge of three
appropnate end points obtamed was 12 50 ¢m
Caleulate the concentration of the H S0, solution

Q-9

Sadeepa Publisher




Z titration in
() Wanshd @ b2 possible t cury cut the above
7 e way wsing methy| erange 63 the indicator?
If ye whot i the end-point you expest? If no, give
retans
=s11.0C=120 O=160)
- (6.0 marks)

(b) 1he 3 transition element M reacts with dil H S0, forming

a pale green solution. On addition of NH OH this solution
piven a light green precipitate. This precipitate tums
yellow-broan with time when kept exposed (o air

(1) Mentify M

(1) What are the most common (positive) oxidation states
of M”

(hi) Grive one test o dsstinguish between the oxidation states
Bivenan (i)

L) Oatling & method to determine quantitatively the
concentrations of M in each nf the oxidation states given
in (11) when present together in a sample

(v) ldentify the species responsible for the light green and
the yellow-brown precipitates mentioned ahove

(v1) Give ome instance where M is vsed as a catalyst in
chermical industry

(vii) Give the chemical formulae and the names of two ores

10 (o) () L ‘w“mthWE L

1. What chemical species are g
porery hardness” W:
1. Give two domestic problems come ! :
temporery hardnes %
IV. Grve two methods by which e ;

- ..h\.
can be removed Wrie Chemica) - g E
appropriate A

(i) Brizfly explam the vanation of the neidg
following a =

HC10, HCIO  HOWO | HC 10, |
(b) Ostwald process s used for the muan Jf!;‘furtdml.
(i) What are the starting material~ used in m“m:.1

(i5) State the sources: methods of abtninmg WS
malcrials

{11i) Git = the chemical sieps ved in the B
process together with bularcod cnemical equilgs: |
the necessary condilions (ten e, @R
catalysi) :

fw) In the manufacture of HNOY  rather than o A

direcily w NOg), It s
obtamned then axwdized

first redoced and the 1‘_

used for the extraction of M. Explam the reason for this briefly using the Thefin
{9.0 maks) chemeeol dota grven below
Valers of standard enthalpy of formation. (AH, ), m
NH(g) and HOIp) are respectively +90 idmoft, #d
mol and -242 &J mod -
(Bhm
" 2
1l | H
3 | 4 The Periodic Table s 7 v e
2 | Li| Be B |C [N |« FiNe
i 12 13 14 |4 ]’ 17 1]
3 | Na | Mg Al | & P S Cl
19 20 21 12 123 23 15 26 a7 Ik |29 30 3 32 H 3 3
4 K1GISc TV crfMafFRe fcoln [culzn |Ga |G As | se |Br |k
3T 138 139 Lao |41 [42 (a3 [aq | as W a7 | a8 |49 [0 [y <5 [<3 [
S5|Rb I S| Y | & INb[Mo| Te Ru [Rh JPd (A | Cd | In |, Se [ Te | 1 | X8
5136 | la ) 72 173 Jra L as [re [0 (78 [ o9 80 |81 |s2 |83 [ss |88 |88
6 [ Cs|Ba|llu|luf|Ta| W/ Re Os | Ir Pt JAu | Hg |1 | Pb B | Po |Ar | B8 |
5T 158 159 (60 [ 5 62 | 63 65 | 66 J67 [ 68 T%0 150 171
la [ Ce | Pr|Nd|Pm ' \ |
K9 90 91 92 G3 im = = L D:f = LB s =
acl T Y195 196 [ 91 o8 [99 100 T1o1 [0z 103 |°
g Pal U™ | Pufam lom
! Bk)cr | gs | i Md|No | e}
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