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Instructions:

o Periodic Table is provided. o This paper consists of 09 pages.

Answer all the questions. o Useof'calculators is not allowed.

Write your Index Number in the space provided in the answer sheet.

Follow the instructions given on the back of the answer sheet, carefully.

In each of the questions 1 to 50. pick one of the alternatives from (1), (2), (3), (4), (5) which is correct or

most appropriate and mark your response on the answer sheet with a cross (x) with the instructions
given on the back of the answer sheet.

Universal gas constant R=8.314 J K" mol’  Planck's constant Na = 6.022 x 10" mol’
Avogadro constant h = 6.626 x 10%J s Velocity of light C =3 x 10°ms"

(01)  Which of the following electronic transitions is relevant to the line with highest energy in the
emission specturm of hydrogen,

1)n=2—>n=1 2)n=5 —n=3 B3)n=3——>n=2
4n=5——>n=2 B)n=4 ——n=2

(02) Select the incorrect statement regarding quantum numbers n, /, m, and m,.

(1) n is the main quantum number, while it define the main energy level that the electron
occupies in the atom.

(2) [1s the angular momentum quantum number while it defines the shape of the atomic orbital,
which the electron exist.

(3) m, is the magnetic quantum number, which describes the orientation of the orbital in space.

(4) m, is the magnetic quantum number while it indicates the spinning charge produces a
magnetic field, thus states two electrons con exist in an atomic orbital.

(5) As the value of n increases, the orbital becomes larger, and electron spends more time
further from the nucleus.

(03) Theincreasing order of the third inonization energy (X, — X, +¢) of Be, N, Naand Mg.
(1) N<Be<Na<Mg (2) Mg<Na<Be<N (3) N<Na<Mg<Be
(4) Na<N<Be<Mg (5) Mg<Be<Na<N

(04) The shapes of XeF,, XeF, and XeOF, are respectively,
(1) Square pyramidal, linear, T shape
(2) Square planer, Pyramidal, Tetrahedral
(3) Linear, T shape, Tetrahedral
(4) Octahedral, Linear, Trigonal planer
(5) Octahedral, Angular, Trigonal planer



(05)

(06)

(07)

(08)

(09)

(10)

o1

What is the [UPAC name of the following compound,

9 o Gt
H-C-C=CH-C-CH - COH

(1) 2, 5-dimethyl-6-formyl-3-oxohex-4-enoic acid
(2) 2, 5-dimethyl-6, 3-oxohex-4-enoic acid

(3) 2, 5-dimethyl-3, 6-dioxo-4-hexenoic acid

(4) 2, 5-dimethyl-3, 6-dioxohex-4-enoicacid

(5) 3, 6-dioxo-2, 5-dimethyl-4-hexen-oic acid

Saturated aqueous solution of a sparingly soluble salt AB, was prepared at 25°C. Calculate the

solubulity product of AB, at 25°C, if the concentration of the B ion in the saturated solution is 6 x
10° moldm™.

1) 3.6x10*mol’ dm™ 2)4.32x 10" mol* dm™
(3)2.16x 10" mol’dm” (4)5.32x10°mol*dm™
(5)2.96x 10" mol*dm™

The correct variation of the covalent character in the compounds X, Y and Z s,
X-AgCl Y-Ag,S Z-AgF
MHX<Y<Z @Y<X<Z @)Z<Y<X @Z<X<Y (B)X<Z<Y

The compounds D and E are enantiomers of each other. Which of the following is the molecular
formulaof D and E.

(1) C,H,0 (2) C,H,0 (3) C,H,0 (4) C,H,0 (5) C,H,

The increasing order of the electronegativity of central atom in the species NOCI, NH,, NF,, NO,*
andNO,".

(1) NOCI<NH, <NF,<NO,"<NO," (2) NH,<NF,<NO,<NO, <NOCl
(3) NOCI<NH,<NO,"<NO, <NF, (4) NH,<NF,<NO,"<NOCI<NO,"
(5) NH, <NF,<NO, <NO,"<NOCl

Organic compound CH, - C = C - H was reacted with Hg"" / dil H,SO,. The product obtained was
reacted with dil. NaOH and dehydrated. The product obtained was allowed to react with NaBD, /
Methanol (Sodium Boro deutarite). The final product would be?

oD G 9
(1) CH, - ¢ - CD, - CH, 2)CH, - C = CH - C - CH,
H
b o
(3)CH, - CD - C - CD, - CH, (4)CH, - CD, - CH = C - CH,
| |
CH, H
OH CH,

(5) I I
CH, - ¢ - CH = C - CH,
D
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(11)  The following equilibrium occurs at 25°C in non rigid closed vessel,

——

CH,, +CO,, <~ 2CO, +2H

4(2) 2(2) (€4} 2(g)

Some amount of Ne gas was inserted to the above equilibrium system at this temperature. What do
you expect which does not happen in the vessel is,

(1) Volume of the vessel increases.

(2) Mole fraction of the components decreases.
(3) Nochange inK...

(4) Concentration of components decreases.
(5) Total pressure of the vessel increases.

(12) Experimental data of initial rates measured at given temperature of an elementary reaction

A,,T2B,,— C,, are given below,

Experiment| [A,,] /moldm™ | [B,,] /moldm™ | nitial rate

1 0.3 0.2 R,
2 0.4 0.1 ?

What is the initial rate of the formation of C in the second experiment?

(1) 3R, 2) % (3) 4R, 4R, (5) 6R

(13)  6.80g of pure iron(II) sulfite (FeSO,) salt was dissolved in excess dil H,SO,. This whole solution
was titrated with 0.5 mol dm™ KMnO, solution. What is the burette reading at the end point? (Fe =
56,S=32,0=16)

(1)20.0cm’ 2) 30.0cm’ (3)40.0cm’ (4) 50.0cm’ (5) 60.0cm’

(14) n moles ofA,B,, was inserted to evacuated rigid vessel of 1 dm’ at given temperature and allow to
reach the following equilibrium,

2 AB, ) = 2A,B @ B, ®

It was found x moles of B, ) was produces at the equilibrium. Total pressure of the vessel at the
equilibrium was P. What is the correct statement for K,.

3 2 2 3.2
M 4xp 2 ) 4xp 2 3) xXp 2
(n+x)(x-2x) (n+x)(n-x) (n+x)(n-2x)
(4) 4x3p3 (5) 4x3p

(n+x)(n-x) (n-x)
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(15)  The pH curve obtained for the titration of 25 ¢cm® of 0.10moldm™ NH, ,,, solution by 0.1moldm"
HCl solution is given below. Some indicators used and pK,, values of them are given,

pH N\

14+

Indicator K.,
A - Phenolpthaline| 9.6
B - Methyl Orange | 3.7
C- Methyl Red 5.0

D - Tymolblue 1.7
0 33 30~ HCI Volume (cm’)

Suitable indicator for this titration are,
(1) Aand B (2)Band C 3)CandD (4)Aand D (5) Aand C

(16) Which of the following statement is false regarding s block elements and the compounds formed
by them,

(1) Reducing properties of S block elements increases down the group.
(2) Among the alkali metals, only Li does not form stable bicarbonates in solid state.

(3) All the nitrates formed by alkaline earth metals release a brown coloured gas during the
decomposition presence of heat.

(4) All hydrides of alkali metals and alkaline earth metals release H, gas forming the metals
oxide when react with water.

(5) Burning of Potassium (K) in air produce superoxide as the main product and oxide and
peroxide as minor products.

(17)  50cm’ of 0.2 moldm™ H,SO, solution was added to 50cm’ of 0.8 moldm™ NH, solution at 298K.
What is the pH value of the solution if there is no volume change when mixing solutions.
K, (NH,)=1x 10" moldm™ at 298K.

(1)4.69 2)5.0 (3)6.02 4 11.0 (5)9.0

(18) Consider the following reaction under standard states. What is the data which is not required to

calculate AH' ?
]I3r ]?r

CH, - CH = CH - CH; + Br,,—sCH, - CH - CH - CH,
(1) Standard bond dissociation enthalpy of C - H (AH', ..,)
(2) Standard bond dissociation enthalpy of C=C (AH', (_¢,)
(3) Standard enthalpy of vapourization of Br, (AHOvap Br,,)
(4) Standard bond dissociation enthalpy of C - Br (AH', .5
(5) Standard bond dissociation enthalpy of Br - Br (AH', 4, 5.e)
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(19)

(20)

21

(22)

(23)

(24)

Which of the following statements is incorrect with regard to a Daniel Cell?
(1) Itisaprimary cell.
(2) Oxidation halfreaction occurs at the positive anode.
(3) Cell reaction is spontaneous.
(4) ZnSO, and CuSO, are used as the electrolytes in the cell.
(5) The negative electrode is Zn while the positive electrode is Cu in the cell.

Which of'the following is not a resonance structure of phenol?

O-H +)o H

NS IS e, @@

Under which of the following conditions, compresmblhty factor Z =
approximatelyto 1,

of real gas reach
nRT

(1) Very high temperature and very high pressure.

(2) Very low temperature and very high pressure.

(3) Very high temperature and very low pressure.

(4) When inter molecular attractions act very strongly.

(5) When volume of the vessel containing the gas changes.

Which of the following is true regarding two identical vessels containing two ideal gases at same
temperature and pressure,

(1) The number of moles of two gases are different.

(2) Kinetic energy of the molecules of two gases is equal.

(3) The number of molecules in the two gases is equal.

(4) Volume of 1 mol of gasis 22.414dm’ .

(5) The same intermolecular attraction is activated among gaseous molecules X and Y.

The formation of SO, from, SO, gas with atmospheric O, at 25C", is a spontaneous reaction,

280, t O,, —>280,,, The Gibbs energy change of this reaction AG’=-142kJmol™.
The standard formation enthalpy values of SO,, and SO, are -297kJ mol” and -391kJmol”
respectively. Find the maximum temperature at which this reaction happens spontaneously in C* ?
(1) 208 (2) 947 (3) 1220 (4) 1273 (5) 1500

Consider the Neucliophilic substitution reaction between ethanol and HBr. Which of the following
shows a correct step in he mechanism of the reaction?

e

(1)CH,CH,- Q -H + H (B—> CH,CH, Br + H,0
Y Y et
(2)CH,CH, - Q - H+ H® Br—>CH, - CH, - Q - H - Br
/—\, H
(3) CH;CH,— OH + Bf——CH,CH,Br + H,0
v . . -
(4)CH,CH, - Q - H + Br —> CH,CH,Br + OH

(5)CH,CH, - O - H + H — 5 CH,CH, Br + H,0
|
Br



(25)

(26)

(27)

(28)
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IfAB,,=~— A, * 2B,, AH>O, Whatyouneed to do to direct the reaction to the right?
(1) The temperature of the reaction should be decreased.
(2) Solid A should be removed from the system.
(3) Pressure of the system should be increased.

(4) AB, should be removed from the system.

(5) None of the above.

Percentage purity of 2g Magnesium strip is 84% (w/w). Solid mixture obtained by the complete
combustion was added to water and the volume of NH, gas collected at standard temperature and
pressureis 112cm’.

What is the mass of Mg reacted when burnt in atmosphere O, ?

(Volume of 1 mol of gas at STPis 22400cm’) (R.A.M. of Mg is 24)
(1) 1.25¢g (2) 1.50g (3) 1.68g 4)1.75¢g (5)2.0g

The unbalanced equation relevant to the combustion of Butane (C,H,,,) in an engine is given
below,

CO,(g)and CO (g) formed in the ratio 3: 1

CH,, + 0,—> CO,, + CO, +H,0

2(2) () (2)

Find the maximum mass of CO released by the combustion of 290g of Butane in 768g of O,
according to the above reaction in grammes. (C,H,,=58,0,=32,CO=28)

(128 ¢ (2)56¢ 3)112¢g (4)224 ¢ (5)340 g

Which of the following method can be used to prevent the reduction of Fe* to Fe* in an aqueous
solution,

O, + 4H',, + 4¢ —> 2H,0, E'=123V

+
2(g) (aq)

E' Fe" / Fe'= 077V E' Fe' / Fe= -0.44V
E' Ag"/Ag =080V

(1) By adding a small amount of Fe" to the solution.

(2) By adding a small amount of Fe'" to the solution.

(3) By adding a small amount of metal Ag to the solution.

(4) By adding a small amount of Fe metal to the solution.

(5) By bubbling O, gas in the solution.
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(29) The products A and B in the following reaction sequence would be?

%
C-CH,
c i@ Zn /HHCg1 ) H/KMOO,
HC-C CH,OH =
CHO
" CH, - CH, COOH
), 21
HC-C CHOH , HOOC CH,OH
CH,
CH,CH, COOH
: Q Q
(CH,), C CH  , HOOC COOH
CH,CH, COOH
e L Q.
(CH,), C C-CH, , HOC CO,H
CH,CH, COOH
(CH,), C CHOH , (CH,),C COOH
CH,CH, COOH

5) |
(CH,), C CH,CH,

(30) Equilibrium constant of the reaction A13+(aq) +6F,, =— A1F63'(aq) at 25°C is 1 x 10™ mol*dm”.
What is the concentration of AlF:'(aq) when 25cm” at 0.01moldm™ AI(NO,), solution mixed with
25cm’ of 0.10moldm™ NaF solution in moldm's,

M 1x10° 2)2x10° 3)3x10° 4 4x10° (5)5x10



(3D

(32)

(33)

(34)
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For each of the questions 31 to 40, one or more responses out of the four responses (a), (b), (¢)
and (d) given is/are correct. Select the correct response/responses in accordance with the
instructions given on your answer sheet, mark.

(1) Ifonly (a) and (b) are correct.
(2) Ifonly (b) and (c) are correct.
(3) Ifonly (c) and (d) are correct.
(4) Ifonly (d) and (a) are correct.
(5) If any other number of combination of responses is correct.

Summary of above Instructions,

(1) (2) ®3) “4) ()

Only (a) and Only (b) and Only (c) and d Only (a) and | Any other number
(b) are (c) are (d) are (d) are or combination of
correct correct correct correct responses is correct

To which of the following is/are affected by the temperature for a given chemical reaction?
(a) Collision frequency of reactant molecules.
(b) Kinetic energy of collision molecules.
(c) Standard enthalpy change of the reaction at 25"C.

(d) Activation energy of the reaction.

Consider the reaction mechanism of the following reaction.
CH,

QEtNg
_>
8. AlCI,
Which of the following is/are formed during this reaction, CH
H

3 + H
(a) [AICL] (b) "CH, (©) (d) CH,
a o e,

2g of SrSO, was stirred in 1dm’ of water at 25°C to obtained a saturated solution while 0.163g of
the salt remains undissolved. Which of the following is/are true regarding this system?

(Sr=88,S=32,0=16)

(a) The maximum amount of SrSO, dissolved in the solutionis 1 x 10” mol.

(b) When twice the volume of the solution the concentration of Sr**is 2 x 10~ moldm”.
(¢) Tonic product of the solution is lower than the solubility product.

(d) When twice the volume of the solution concentration of SO42' is5x 10" moldm” .

Which of the following is/are true regarding the complex ions formed by 3d series elements.

(a) Aqueous solutions of both elemental cations Ni*" and Cu”* form dark blue colour solutions
with excess NH,OH.

(b) Complex ions formed by Cu™", Ni*" and Fe’* with conc. HCl s yellow colour.
(¢) Aqueous solutions of complex chlorides formed by Mn*" and Co”* are blue colour.

(d) Mn""and Zn"" form colourless water soluble amine complexes with excess NH,OH.
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(35)  Which of'the following statement/(s) is/are true?
(a) The boiling point of 2,2-dimethylpropane is higher than that of pentane.
(b) The boiling point of propanone is slightly higher than that of propanal.
(c) The boiling point of butanoic acid is lower than of butan-2-one.
(d) The boiling point of pentane is lower than that of pentanol.

(36) Which ofthe following statements is/are true regarding the Oxo acids of S (Sulfur)?
(a) There are two S atoms with sp hybridization in Thiosulfuric acid.
(b) Sulfurous acid has one S atom with sp” hybridization.
(c) Concentrated sulfuric acid is a dehydrating agent as well as strong oxidizing agent.
(d) Thiosulfuric acid is a weak acid while only its salts are stable.

(37)  Which of'the following is/are true regarding photochemical smog?
(a) NO gasisreleased from internal engine during combustion of fuel .
(b) Photolysis of NO, form atomic'O'presence of sunlightin the atmosphere.
(c) Suspended dust particles in the atmosphere cause photochemical smog.

(d) Long chain aldehydes are contributed to the occurence of photochemical smog.

(38) Distribution coatticient of pesticide X between ether and water is 4. X is more soluble in ether. To
seperate 20g of X contains in 100cm’ of water, it was extracted twice consecutively by adding
100cm’ of ether in each time. Which of the following is/are true,

(a) Mass of X displaced to ether layer from water layeris 19.2g.

(b) Mass of X remains at the first time in the aqueous layer is 4g.

(c) Mass of x remains in the water layer at the end of the extraction is 0.8g.

(d) The total mass of X extracted to the ether layer at the end of the extraction is 20g.

(39)  Which of the following is/are true regarding the experiment done by students to determine the
dissolved oxygen (DO) in pond water?

(a) Sample from the top water layer of the pond was filled into a reagent bottle.

(b) Dissolved O, in water was fixed by adding MnSO
sample.

(c) Here dissolved O, in water Oxidize Mn"" to MnO,.

(d) During the titration with Na,S,0; at the laboratory, colour change at the end point is blue —
colourless.

1aq and basic KI soon after collecting the

(40) Which of'the following is/are true regarding the chemical processes given below.

(a) NaOH can produced by electrolysis of conc. Bittern solution during the production of
caustic soda.

(b) It is an advantage that Ky, of Mg(OH), is higher than the K, of Ca(OH), during the
extraction of Magnesium.

(c) The system becomes hot due to the evolution of heat during the saponification step of the
production of soap.

(d) The efficiency of the dissolution of NH, decreased due to the ammonificaton of brine
solution is exothermic, when producing Na,CO, from ammonic-soda method.
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e In question numbers 41 to 50, two statements are given in respect of each question.

1st statement 2nd statement Response
True True and 1st is explained correctly 1
True True and 1st is not explained correctly 2
True False 3
False True 4
False False 5
Ist statement 2nd statement

(41) The correct increasing order of the | Boiling point of hydrogen holides
boiling points of hydrogen halides is, | increased when the electronegativity of
HClI<HBr<HI<HF halogen increases.

(42)  Sulfuric acid is formed when Sreactwith | Conc. HNO, act as oxidizing agent
conc. HNO; acid. producing NO,,.

(43) Galvanic cell formed by using the When there is a common electrolyte
common electrolyte as HCI, standard between two electrodes, there is no liquid
hygrogen electrode and standard silver / | junction potential .
silver chloride electrode is represented as,

Pt / H / H (aq, 1 moldn;s)/ Cl-(aq, 1 moldm_S)/ AgC1(s) / Ag(s)

(44) GQGrignard reagent act as a Neucliophile | The Carbon atom in the carbon -
with carbonyl compounds. magnesium bond of Grignard reagent has a

partial negative charge.

(45) The aromatic diazonium salts show | The type of Orange colour dye is formed
electrophilic substitution reaction, with | due to the substitution of diazonium salt
phenol, presence of NaOH as a catalyst. instead of H atoms in ortho places.

(46) If the enthalpy change of a solution | When mixing two solution,s the enthalpy
formed by mixing two solutions that are | change is negative for the solutions that
completely miscible at given temperature | have a positive deviation from the Rault's
is negative, that solution is an ideal [ 1aw.

(47) CFC and HCFC contribut to ozone layer | HFC does not have the ability to form
depletion, while HFC does not. chlorine free radicals.

(48) The initial rate and the rate constant of | Since the rate of zerothe order reaction
zeroth order reaction respectively are R, | doesnot depend on the concentration of the
and k. When the initial concentration | reactant, rate of the reaction is equal to the
decreases by 50%, rate of the reaction is | rate constant.
alsok.

(49) Bio diesal produced by using bio | The process of producing bio diesel is trans
methanol is 100% a renewable saurce of | esterification process.
fuel.

(50) Teflon is an addition polymer while the | The molar mass of the monomer is equal to
repeating unitis the molar mass of the repeating unit of the

—CF,—CF,1— additive polymers.
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Extra reading time 10 minutes

Use additional reading time to go through the question paper, select the questions and decide
on the questions that you give priority in answering.

A Periodic Table is provided on page 15.
Use of calculators is not allowed.

Universal gas constant R=8.314J K' mol' Planck's constant Na = 6.022 x 10” mol
Avogadro constant h = 6.626 x 10%J s Velocity of light C =3 x 10°ms’

o Inanswering this paper, you may represent alkyl groups in a condensed manner.

H H
I I

Example : H—(Ij —_ (Ij — group may be shown as CH,CH,
H H

PART A - Structured Essay (page 02 - 08)
o Answer all the questions on the question paper itself.

e Write your answer in the space provided for each question. Please note that the space provided is
sufficient for the answer and that extensive answers are not expected.

PART B and PART C - Essay (page 09 - 14)

e Answer four questions selecting two questions from each part. Use the papers supplied for this
purpose.

o Atthe end of the time allotted for this paper, tie the answers to the three Parts A, B and C together
so that Part A is on top and hand them over to the Supervisor.

e Youare permitted to remove only Parts B and C of the question paper from the Examination Hall.

For Examiner's Use Only

Part Quest110n No. Marks Total
In Numbers
A 2
3 In Letters
4
Code Numbers
5
B 6 Marking Examiner 1
7 Marking Examiner 2
8 Checked by :
C 9
10 Supervised by :
Total




(01) (a)

(b)

01

Structured Essay
PART - A

State whether the following statement are true or false on the dotted lines. Reasons are not

required.

(1)

(i)

(iii)

iv)

V)
(Vi)

The frequency difference between first two lines of Lyman series is equal to the
frequency of the second line of Bhamerseries L,
There are only 07 electrons in Copper atom with the azimuthal quantum number /=0

The number of Lewis dot dash structures (resonance structures) that can be drawn for the
NO, moleculeisthree
Among the elements F and Cl, F has the highest negative value of electron gain energy
The boiling point of CCl,is higher than thatof CHCl, ..,

B has the highest first ionization energy among the element Li, Be and B

The skeleton of a molecule containing only the element O, N and F is given below.

(1)

(i1)

(iii)

i
F-N -N,-0
Draw the most acceptable Lewis dot-dash structure for this molecule.

Give

(1) shapes around the N, and N, atoms and

(2) oxidation numbers of the atoms in the structure drawn above.

D N, Ny e (shape)

2) N N, e (oxidation number)

A Lewis dot dash structure for the CO,” is given below. Draw three more Lewis dot dash
structures (Resonance structures) for the CO,” ion.

:'(Ij:_
_::Q-f):-Cz'O:



iv)

V)

(vi)

(vil)

02
Complete the given table based on the Lewis dot-dash structure and its labelled skeleton

U R e

|

H-C -C,-N,=N, =N:
|
H

C, C, N, N,

The number of VSEPR pairs around
@
the atom

(I) | Electron pair geometry around the atom

(IT) | Shape around the atom

(IV)| Hybridization of the atom

Parts (v) to (viii) are based on the Lewis dot-dash structure given in part (iv) above.
Labelling of atoms is as in part (iv).

Identify the atomic/hybrid orbitals involved in the formation of 6 bonds between the two
atoms given below.

d H - C, H-o, Gl

an ¢, - G, Clm e Cor o,

i G, - N, (S )\

dV) N; - N, A PR Ny oo

(V) N, - N; A N A
Identify the atomic orbitals involved in the formation of © bonds between the atoms given
below.

D N; - N, Ny e J\ R

dh N, - N; Ny e Ny oo

dI) C, - O Com e Ofm oo

Arrange the following species in the increasing order of the property indicated in
parentheses. Reasons are not required.

(D MgF,,MgCl,,MgBr,,Mgl, (covalent character)
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(IV) CO,,CO,CO,",HCOO (C-O bond length)

(V) Li,N,Na, F, Cl (Firstionization energy)

(02) (a) The questions (i), (ii), (iii) are based on the following reactions.

A s an ionic compound composed of three elements in the ratio 1 : 2 : 4 (Not in the order of the
chemical formula) One of these is a d block element that belong to the fourth period of the
periodic table. When an aqueous solution of A was acidified with an acid D, which is a diprotic
acid and strong dehydrating agent produces an orange colour solution B.

B is also on ionic compound composed of the same three elements as in A. B dissolves in water
to given an orange colour solution.

C is anon metal which reacts with D producing tri-atomic gas E with pungent small. The gas E
changes the colour of an aqueous solution of B in acidic medium giving green colour solution.

G is a gas which changes the colour of red litmus to blue act as an oxidizing agent as well as
reducing agent.

H is composed of 3 elements, When H is subjected to the flame test a yellow flame is observed.
Excess amount of H reacts with amphoteric element I producing diatomic gas J.

K is composed of three elements and the cation in K and H is identical. When an aqueous
solution of K is treated with H and I it produces gas G.

L is a viscous colourless liquid composed of two elements. It dispraportionates easily. L act as
oxidizing agent as well as reducing agent. When an aqueous solution of the cation of the d
block element in A or B is treated with H followed by adding L produces yellow colour
solution.

(i) Identify AtoI. (Note: Write the chemical formula)

A -, D -
G - e, B -
E - C o
F oo G -
H - I
J K o
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(i)

(iii)

(Vi)

Give balanced chemical equations for the following. (Physical states not required)

D

dD

(I1I)

Formation of E from C and D.
Formation of gas G from H, [ and K.

Formation of yellow colour solution from the aqueous solution of d block cation in
A/Bwith H followed by L.

Give balanced ionic equations for the reactions that takes place wheen. B is reacted with
the following solutions. (Physical states not required)

@

(1D

@

(1D

(I1)

Iv)

With E in acidic medium.

orB?

Write the balanced ionic equation when aqueous solution of G is added to above
aqueous solution in (II).

(b) Give balanced chemical / ionic equations for the reactions that takes place between the
following (physical states not required)

@)

(i1)

(iii)

(Vi)

LwithMnO ,in acidic MEdIUML..........ccocciviirieiiriieiieteeieieeetee e
FUNCHION OF Lt oottt
G WITIING Lttt ettt ettt e sbe e et e e neeeaneens
Functionof G a -

b -,
Hydride of Cand E...........cooiiiiiiieeee ettt s
a. Functionof E: ...,
b. Functionofthe Hydride of C:.......ccooeiiiieiiiiieeee
CandD i,

Function of D i .o,
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(03) (a) (i) Write the equation to show that pressure is proportional to the mean square speed of
molecules in a given container at a given temperature.

(i1)  According to the above equation what do you expect when molecular speed increases?
(ii1) Usethe equation in (i) above to show temperature dependance of the speed of molecules.

(iv) Show the variation of the speed of three gases Cl,, N, and H, at 300K in the figure given
below. Indicate clearly the gas corresponding to each curve.

N

rd

(b) The elementary steps of a proposed reaction mechanism are represented below.

Step I 2N0(g) S NZOZ(g)
Step 11 Nzoz(g) + Hz(g) > NZO(g) + HZO(g)
Step III N,O+ Hyy ——— Ny TH,0y

(i)  Write the overall reaction for the mechanism given above.

(i)  Givingreasons identify intermediate product/ (s) of above mechanism.
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(c) The following graphs were obtained from an experiment carried out in relation to the overall
reaction in (i) above, at temperature T. Rates and concentrations are measured in units of

moldm™s™ and moldm”™.

(M

(i)

(iii)

iv)

rate N rate y

>[NO] > [Hy)

Graph [
Graphl - wasobtained by keeping [H

Graph II

2(g) CONStant

GraphIl -  wasobtained by keeping [NO ] constant
a) With the help of graphs 1 and 2, dedues orders of the reaction with respect to [NO,)]

b)  Whatisthe overall order of the reaction?

¢)  Predicttherate determining step of the reaction among three steps.

In an experiment carried out at temperature T, the concentration of NO, and H, ,, were

(C))
0.2x 10" moldm™ and 0.2 x 10 moldm™ respectively. The rate of the reaction was found

tobe 0.8 x 10~ moldm™s™ . Calculate the rate constant of the reaction.
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(04) (@) A, B, C are structural isomers having the molecular formula C;H,,0 of these three isomers,
only B exhibits optical isomerism. A and C are positional isomers of each other. When A, B and
C are reacted seperatly with pce, C did not react with PCC. A and B reacted with PCC and give
D and E respectively. Both D and E gave coloured precipitates with 2,4 - DNP and silver mirror

with Ammonical AgNO,. When D and E reacted with CH,MgBr followed by (H+/H20), gaveF
and G. When F and G dehydrated seperatly with conc. H,SO,/ A gave H and I respectively.

(i)  Drawthe structures of A, B, C, D, E, F, G, H and I in the boxes given below.

A B C
D E F
G H I

(i1) Describe a chemical test to distinguish B, C and F from one another.
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(b) (1) Draw the structures of the products J, K, L, M and N of the following reactions (i to v) in

the given boxes.
HBr
() CH,CH,CH = CH, Peroxide J
@
H3 - -
dD CH,-C-Cl > K
Anhydrous AICI,
I -
() CH, - CH,CH,-C-H —L /KMo, L
H,/P
(IV) CH,-C=C CH,CH, 2/ Pd > M
BaSO, Quinoline
H
?
v) CH,C-Cl > N

(i1)  Selecting from the reaction (i) - (v) given one example each for each type of reaction
given below.

a)  Electrophilicsubstitution ...
b) OxidationReaction e,

¢)  Neucleophilicadditionreaction  .......ccccceevevveevciieenieeenenn,
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PART - B

e Answer two questions only.

(05) (a)

(b)

(©)

(06) (a)

The compound QR,, decomposes temperatures above S00K is as follows.

5(g)

—_—
QRS(g) > QR3(g) + RZ(g)

0.5 mol of QR was inserted into a closed rigid vessel at 300K, while the pressure of the vessel
is 5 x 10" pa. When the temperature of the vessel which containing QR,(g) was increase to 601

K, pressure of the vessel increases to 14.03 x 10° pa (The product RT at 601 K is 5000 Jmol'l)
(1)  Findthe number of moles of QR , QR;(,, , R, separately at the equilibrium system.
(i) Calculate the K, for the above reactionat 601 K.

Weak acid HA was distributed among water and CCl,. HA does not dissociates in CCl, . When
an aqueous solution of HA was mixed well with CCl, at 27°C, and let it to reach the
equilibrium. The concentration of HA in the CCI, layer is 0.4 moldm”. If Distribution
coefficient of HA in CCl, and water is 20 and the pH value of the aqueous layer remains in 4.0.

(i)  Calculate the HA , concentration in the aqueous layer.

(aq
(i) Calculate the Kaof HA at27°C.
2C0, + Oyy —> 2C0,, The following reaction was carried out under constant

temperature, while the data required to determine the order with respect to each reactant was
observed as follows.

Experiment Number
1 2 3
Initial pressure of CO,, and O, s s s
mixture / Nm™ 2x 10 2.5x 10 2.7x10
Initial pressure of CO,, / Nm’ 0.5x 10° 0.5x 10° 1.2x 10°
Initial Rate Nm™ S™ 3.6x 107 48x10° 3.6x10°

(1)  Determine the orders with respect to CO,, and O,,, and the overall order.
(i)  Write the rate equation.

(iti) Calculate the rate constant at this temperature.

For the reaction RS,N,;,, —— RN, +8,, at 300K, AH=+ 68 KJ mol” . Entropy values for
RS,N, ) RN, and S, are 362 JK mol”,220 JK moland 324 JK mol” respectively.

(1)  Show whether the above reaction is spontaneous or not at 300K temperatures with
suitable calculation.

(i1) If it is not spontaneous calculate the minimum temperature that the reaction occur
spontaneously.



(b)

(©)

07) (a)

(b)
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There is an equilibrium mixture containing CH;COOH and C,H,COOH at 25'C.
Concentration of CH,COOH,,,, is 0.2 mol dm” and the concentration of C,H,COOH is 0.1
moldm™. Ka values of CH,COOH,,,, and C,H,COOH,,,, are 1.8 x 10" moldm™ and 1.3 x 10"

(aq
moldm™ respectively.

(aq

(1)  Findthe pH of'this equilibrium system.

(i) ~ Calculate the concentrations of CH;COO ,,, and C,H;COO ,, seperatly in this mixture.

(aq (aq

(i)  Asolution was prepared by mixing 25.00cm of 0.2 moldm™ HCN solution and 25.00cm’
0f0.1 moldm™ NaOH solution. Show that [H+aq] =Kayy in this solution.

(i)  Explain whether the above HCN, NaOH mixture act as buffer solution, giving reasons.

(1)  Write the electrode reaction for the standard silver/ silver chloride electrode.

(i)  Write the cell reaction prepared by using the above electrode and the standard chlorine
gas electrode.

E' o/ Ay =+0.80V

0 -
E Cl(aq) /Cl (aq)

=+1.36V
(111) Write cell notation in the [IUPAC method for the above reaction.
(1v) Calculate the standard Electro motive force of the above cell.

There are only two ligands in a complex compound formed by metal cation of the metal M exist
as the central atom. For 1 mol of the complex compound there is one mole of central atom and

four moles of NH;. The only other element in this compound belongs to group 17. 0.05mol of
this compound was dissolved in distilled water and when adding excess AgNO, gives dark

yellow precipitate, which does not dissolve in dilute or concentrated NH;. Dry mass of the
precipitateis 11.75g. This complex is octahedral. (Ag- 108, C1-35.5, Br-80,1-127)

(1)  Whatis the other ligand exist in the compound other than NH; ?

(i)  Write the chemical formula of the compound by determining the charge of the complex
ion.

(iii) +2 and +3 oxidation states of metal M are highly stable while +2 oxidation number gives

. . . 2+ .
a pink colour in an aqueous solutions. Further M™ form blue colour complex with conc.
HCI. Write the chemical formula of the above complex compound using symbols of
relevant elements.

(iv) Write the chemical formulae of the species responsible for pink and blue colours in (i)
above, and write [UPAC names of them.



"

(¢) 20 A current was passed through 30 minuets, during the electrolysis done by dipping two

innerts electrodes in Zinc sulfate solution. Zn was deposited on the Cathode while H, gases was
released. 60% of current was consumed to deposit Zn.

(1)  Write the equations for the reactions occur at the cathode.
(i)  Write the equations for the reactions occur at the Anode.

(ii1) Whatis the mass of Zn deposited?

2H,0y) + 2¢ = Hy, + 2OH-(aq) E° =-0.83V

an+(aq) +2e > Zng, E° =-0.76V

Oy + 4H g + 4e > 2H,0,, E° = +1.23V

82032-(aq)+2e - 2’SO42-(aq) EG = +205V
PART - C

e Answer two questions only.

(08) (a) Show how you do the following conversion.

NH, OH
Br Br

v

NO,

(b) Synthesis the compound X using the only organic starting material as CH,CH,Cl in the
following reaction sequence.

CH, CH, Cl : > :
@ Na

CH,C=C-CH, < D C

)
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(09) (a)

(b)

@)

(i1)

*

*
M
(i1)

(iii)

(Vi)

12

Complete the following sequence of reaction to produce CH,;CH,NHCH,CH, using
CH,OH.

2 2 ®

CHOH —

ﬁ P,
CH, CH, NHCH, CH,

— <

A

What s the type of reaction which converts P, to P, using R,.

There are three cations contain in coloured aqueous solution P. When dil / NaOH was
added toit, all 3 cations precipitate forming precipitates Q,, Q,and Q, .

When excess NaOH was added to the precipitate obtained above, part of the precipitate
dissolves forming colourless solution R while obtained a green colour precipitate S.

When dil / H,SO, was added to the colourless solution small amounts, produces a
precipitate T which dissolves in conc. NH;.

S precipitate obtained above produces dark blue solutions U presence of excess NH, and
gave green coloured precipitate V.

Above precipitate V turns brown when exposed to air.

Identify 3 cations in the aqueous solution P.

Write the chemical formulae of Q,, Q,, Q,, S, T, V precipitates.

Write the molecular formulae of compounds in the solutions R and U giving their [UPAC
names.

What is the compound obtained when the precipitate V exposed to air.

20cm’ of KMnO, acidified with di./ H,SO, was reacted completely with 20 cm’ of H,0,. Dark
brown MnO, was obtained decolorizing equal KMnO, volume from 10cm’ of MnSO,,, in
neutral medium. Brown precipitate was dissolved completely forming colourless solution
presence of dil/ H,SO, using 10cm’ 0 0.2 moldm®, Na,C,0,.

M
(i1)

(i11)

(vi)

Write the balanced chemical equation between KMnO, and H,0, in dil/ H,SO, medium.
Write the reaction between MnSO, and KMnO, in neutral medium.

Write the balanced chemical equation for the reaction between Na,C,0, and MnSO, in dil
H,SO, medium.

Calculate the molarity of H,0,,,, using the reactions written above.
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(10) (a)

(b)

(©)

1)
(i)

(iii)

What is polymerization?
Consider the following polymers.
a) Polyethlene
b)  Teflon (PTFE)
¢) Nylon6,6
d) Backelite
e)  Polyvynil chloride (PVC)
(D Write condensation polymers among the polymers given above.
(Il) ~ Write linear polymers among them.
(IIT)  Draw the monomers of a, b, ¢ polymers.
Write two reasons for use of additives when producing polymers.

Acidrains is amain method of air pollution.

(1)

(i)

(iii)

iv)

Write 04 acidic gases added to the atmosphere due to natural activities and human
activities.

Write natural and artificial method each, how above mentioned gases added to the
atmosphere.

Explain using reactions, how it reduces pH value by considering one gas mentioned
above.

Write two activities which can implement to reduce acid rains or decrease acidity of
water.

Explain following situations as much as possible relevant to the chemical industries in your
A/L Syllabus.

(1)

(i1)

(ii1)

iv)

V)

Affect of using lime stone instead of Dolemite during the extraction of Mg metal by Dow
process.

Advantages of using membrane cell methode relevant to the Diaphgran cell when
producing caustic soda.

Importance of using NaCl (Brine) during the production of soap.

Importance of the saturation of Brine solution using NH, before saturate it from CO,
during the production of Na,CO, from Solvey process.

Explain the difference of the physical properties of a type of natural rubber poly isoprene
and Gutta-percha using the structure.
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