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struetions:

Periodic Table is provided.

This paper consists of 8% pages.
Answer all the questions.

Use of 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 58, pick one of the alternatives from (1), (2), (3), (4), (5) which is correct
or most eppropriate and mark your response on the answer sheet with a cross (x) in accordance
with the instructions given on the back of the answer sheel.

\
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Universal gas constant R = 8314 J K™ moi™
Avogadro constant N,= 6.022 x 102 mol™
Planck’s constant h = 6626 x 10 Js
Velocity of light ¢ =3 x 10° ms™
1. Consider the following statements, I and II.
1. The energy absorbed or released by atoms is quantized.
ii. Small particles under appropriate conditions show wave properties. :
The two scientists who proposed the theories as given by statements I and II respectively are, |
(1) Louis de Broglic and Albert Einstein
(2) Max Planck and Louis de Broglie
(3) Max Planck and Ernest Rutherford
(4) Niels Bohr and Louis de Brogiie
(5) Louis de Broglie and Max Planck
2. The maximum number of electren pairs of an atom that are associated with principal quantum
number n = 3 is,
() 3 (2) 4 (3) 5 “) 8 (5) S
- 2-
3. The number of stable resonance structures that can be drawn for the oxalate ion [Czﬁi / (0,€—-C0O,)" !
is,
(n 2 (2 3 (3) 4 4 5 (5) 6
4. What is the [UPAC name of the following compound? ;
HOCH,CH,CH,CCH,NH,
(1) 5-hydroxy-2-oxo-1-pentanamine (2) !-amino-5-hydroxy-2-oxopentane
(3) 1-amino-5-hydroxy-2-pentanone (4) 5-hydroxy-1-amino-2-pentanone
(5) 5-amino-4-oxo-1-pentanol
5. Identify the pair of elements which has the largest difference in electronegativities.

(1) B and Al (2) Be and Al (3) B and Si (4) B and C (5) Al and C y

[See page mwo
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6. The electron pair geometry and shape around the two nitrogen atoms (labelled as N' and N2) in the H,NNO é

H ©

molecule (skeieton: H—N!'—N2—Q) respectively are, -a'

N! N? 5

(1) tetrahedral  pyramidal trigonal planar angular g

(2) pyramidal trigonal planar | trigonal planar angular 8.

(3) trigonal planar pyramidal trigonal planar trigonal pianar ©
(4) tetrahedral pyramidal angular trigonai planar
?5_} tetrahedral angular trigonal planar trigonal planar

7. Which of the following statements is incorrect regarding benzene?
(1) The resonance hybrid of benzene is depicted as follows:

2= Q0
(2) All six carbon atoms of benzene are sp® hybridized.
(3) The bond lengths between any two carbon atoms of benzene have the same value.
(4) All the C—C—C and the C—C—H bond angles of benzene have the same value.
(5) All the hydrogen atoms of benzene lie in the same plane.

8. TiCl(g) reacts with liquid magnesium metal (Mg(}) to give Ti(s) metal and MgCL(/) at high
temperature. When 0.95 kg of TiClqig) is made to react with 97.2 g of Mg(/), the reactant that is
completely consumed (this is commonly referred to as limiting reactant) and the amount of Ti(s)
metal formed respectively are, (Molar mass: TiCl, =190 gmol™; Mg=24.3 gmol™'; Ti=48 gmol™)
(1) TiCl, and 96 g (2} Mg and 96 g (3) Mg and 48 g
(4) TiCl, and 192 g (5) Mg and 192 g

9. The ideal gas equation can be expressed in the form, P = p% where p is the density of the gas, M

is the molar mass (g mol™) of the gas, P is the pressure (Pa) and 7 is the temperature (K). If the
units of R are J mel™ X!, units of # in this equation should be,

(1) kg m™ (2) g m> (3) g em™

4) g dm™ (5) kg em™

19. The decreasing order of conductivity of the following aqueous solutions including H,O is,
0.01MKCI, 0.IMKCI, 0.l MHAC; (HAC = acetic acid; M = mol dm™)

(1) HO > 0.1 M HAC > 0.1 M KCl > 001 M KC!
(2) 001 M KCI > 0.1 M HAC > 0. M KCI > H,0
(3) 001 M KCl > 0.1 M KCl > 0.1 M HAC > H,0
(4) 01 M KCl > 001 M KCl > 0.1 M HAC > H,0
(5) 0.1 M HAC > H,0 > 001 M KCl > 0.1 M KCI

I1. The correct answer when the chemical species §0,, 80,, SO%' . SOﬁ' and SCl, are arranged in
the increasing order of the electronegativity of sulphur (S) atom is,

(1) SCl, < SO}” < 80, < SO, <SOF
(2) SO, < SOy <SO, < SO} < s,
(3) S$O}” < SO} <8Cl, <8O, < SO,
) SCi, < SO < SO} < S0, < SO,
(5) 8T, <SO; <S80} <SO, < SO,

] _ /
iSee page three
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! 12. Which of the following answers gives the maximum hydroxide concentraticn that can exist in
a 1.775 mol dm™ aqueous solution of MgCl, at 25°C? At this temperature, solubility product of

Mg(CH), is 7.1 x 1672 mol® dm™.

L (1) 40x10° mol dm™ 2) 2.0%10° mol dm™ (3) 1.775x 1072 mol dm™
(@) 7.1 x10% mol dm™ (5) 1.0x107° mol dm™
13. What is the major product of the following reaction?
CO,H !
q excess aq. NaCH ” i
HO CH,0H
(1) CO;Na’ (2) COjNa* (3) CO;Na'
Ne"0™ 7 CH,0'Na' Nz*0 7 CH,0H 1o “CH,O Na*
' @  COjNa' (5) COH
i
HO CH,0H Na*0”* “CH,OH

14, Identify the correct statement from the following.
(1) The bond angie of NF, is larger than the bond angle of NH,.
(2) Elements in group 17 (or 7A) exhibit oxidation states from -1 to +7.
(3) Monociinic sulphur is the most stable aliotrope of sulphur at room temperature.
(4) The density of graphite is higher than the density of diamond.
(5) Aluminium chloride satisfies the octet rule in the gaseous state,

15. The standard electromotive force of the electrochemical cell Mn(s)anz*(aq)“Br'{aq)|Brzig)i?t(s)
is 2.27 V. The standard reduction potential of Bl:z(g}NBr"(an is 1.09 V. The standard reduction
potential of Mn™*(aq)Mn(s) is,

(1) =336V (2) -1.i8 V (3) 059 V (4) 118 V (5) 336 V

16. The enthalpy change of vaporization and the entropy change of vaporization of a liquid are,
4500 kJ mol™' and 90.0 J K™' mol™ respectively. The boiling point of the liquic is,

(1) 450 °C (2) 62.7 °C (3) 1000 °C (4) 135.0 °C (5) 227.0 °C
17. What is lhf imcorrect statement about C(,Hsi’:} =NCl ?
(I) CHN=NCI can be obtained by reacting aniiine with HNOZ(NaNOI/HCl) at 0 -5 °C.
2) CGHSI:E =NCI reacts with KI to give iodobenzene. |
(3) The CﬁHjﬁ =N ion can act as an electrophile.
(4) When an agueous solution of CéHsl:I =NCI is heated, it decomposes to give benzene.
(5) CHq ﬁENC!' reacts with phenols in a basic medium to give coloured compounds.
18. H S(g) reacts with O,(g) to give mly water vapour (H,0(g)) and SO,(g), as products. When

4 dm of H,S(g) reacts with 10 dm® of O,(g) at a constam pressure and 250 °C, the finai voiume
of the 'mxture is,

(1) 6 dm? (2) 8 dm® (3) 10 dm’ @) 12 dm® (5) 14 dm’

\_ o J
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19. A mixture of A(g) and D(g) was introduced in to a rigid evacuated contairer at the temperature w
At this temperature, both A(g) and D(g) decompose according to the elementary reactions given below.
2A(g) — B(g) + 3C(g); rate constant k,

D(g) — B(g) + 2C(g)
The initial pressure of the container P, changed to 2.7 P after the complete decomposition of
botih reactants. The initial rate of decomposition of A(g) at this temperature is, (R is the universal
gas constant)

. \ 2
17 () @ 27k (%) (3) 0.09% (?f;.)

(4) 2.89% {R—’;)z (5) 7.29% ({T]z

20. An organic compound (X) decolourizes bromine water (Br,/H,0). X does not give a precipitate with |
ammoniacal CuCl. When X is treated with an acidic K,Cr,0O, solution, a green coloured solution is
obtained, X could be:

(i)}! OH OH
(N CH3CHCH2CEC—H (2) CHSCCHICEC—CH3 (3) C]']3CHCHzCHﬂCHCH3
CH,
CH3 H |
4) E‘ZOCEZCHCEC—-H (5) C%CHCHZCHZCHZCHJ

Z1. A buffer solution of pH 5.0 was prepared by mixing equal volumes of a 0.10 mol dm™ monobasic
weak acid solution and a 0.10 mol dm™ solution of the sodium salt of this acid. The pH of the resultant
solution, when 20.00 cm?® of this buffer solution was mixed with 9¢.00 cm® of 0.10 mol dm™ weak
acid solution, is,

(1) 3.0 2) 40 3) 45 @ 55 (5) 6.0

22. Consider the following three aqueous solutions.

P - a weak acid,

Q - an equimolar mixture of the weak acid and its sodium salt,

R - titration mixture at the equivalence point of the titration of the weak acid and a strong base
When each solution is diluted by the same amount at constant temperature, the pH of P, @ and
R respectively, will

(1) decrease, increase, not change. (2) increase, not change, decrease.

(3) increase, not change, not change. (4) increase, not change, increase.

(5) increase, increase, increase.

23. The incorreet statement with regard to the oxoacids of chlorine HOCI, HCIO,, HCIO, and HCIO,, is, !

(1) The shapes around chlorine in HCIO,, HCIO, and HCIO, respectively are angular, pyramidal
and tetrakedral.

(2) The oxidation states of chlorine in HOCI, HCIOZ, HCIG, and HCIO, respectively are +1,
+3, +5 and +7.

(3) The acid strength of the oxoacids varies as HOCl < HCIO, < HCIO, < HCIO,.

(4) Ail these oxoacids contain at least one double bond.

(5) AIll these oxoacids contain at least one OH group.

24. The density of an aqueous acidic solution at 25 °C is 1.0 kg dm™, If the pH of this solution is
1.0, its H" concentration in ppm would be,

(1 o1 (2) 1 (3) 100 (4) 1000 (3) 10,000
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30.

27.

Two ideal gases that do not react with each other are separated by a valve and kept in a!

excess KI. Ozone is converted to O, and H,0 durmg this reaction. The iodine liberated is titrated
with 0.002 mol dm™ Na,S,0, solut:on ‘Jolumc of Na,S,0, required was 25.0 cm’. The mass
percent of O; in the air sarrple is, (O = 16)

(1) 48x1073 (2) 64x107 (3) 9.6x 1073 4 10x107% (5 32x107?

Which of the following reaction steps is net present in the Born-Haber cycle of NaCl(s) formation?
(1) Na'(aq)+Cl (aq) — NaCl(aq) ~ (2) Na(s) — Na(g) (3) Cly(g)— 2Cl(g)
4) Cl(g) + e — Cl(g) (5) Na*(g)+ Cl (g) — NaCl(s)

Activation energy of the elementary reaction A(g) + B(g) — C(g) is Ea. This reaction is
catalysed by the metal M. The energy diagram of the catalysed reaction is given below.
Energy &

AL
™y

25. A 25.0 g sample of polluted air containing ozone (O,) is treated with an acidic solution containing

¢ R

lA@+BE/ | ¥ T L i

Reaction coordinate

Which of the following is always correct with regard to this reaction?
(1) Ea <E, (2) Ea=E, + E, + E,—~ AH, (3) Ea < E|, Ea < E, and Ea < E
(4) Ea > E, + E, (5 Ea> AH, + E,

P ; . Amount of the acid dissociated
eak i C h = - . :
For a w acid, it can be gven that F Amount of the acid undissociated

Whichk of the following graphs shows the relationship between Log F and pH?

LogF LogF Log ¥ LogF LogF

3
0f pH Y pH PH pH 0’ 7 pH
4) (5)

(1 (2) 3

Which of the following statements with regard to polymers is correct?

(1) Nylon is an addition polymer.

(2) Teflon is a condensation polymer.

(3) Bakelite is a linear polymer.

(4) The number of carbon atoms in the repeating unit of natural rubber is 4.

(5) Small covalent molecules are eliminated when monomers combine to form condensation polymers.

rigid container. This system is maintained at constant temperature and pressure. Which of the |
following correctly describes the change in Gibbs energy, enthalpy and entropy of the system
respectively when the valve is opened?

(1) decreased, decreased, decreased (2) decreased, decreased, increased

(3) decreased, unchanged, increased (4) decreased, increased, increased

{5) increased, increased, increased

_ _ vy

|See page six
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For each of the questions 31 to 40, one or more responses out of the four responses (a), (b), \
(c) and {d) given is/are correct. Select the correct response/responses. In accordance with the
instructions given on your answer sheet, mark

(13 if only (a) and (b) are correct,

(2) if only (b) and (c) are correct.

(3) if only (¢) and (d) are correct.

(4) if only (d) and (a) are correct.

(5) if amy ether number or combination of responses is correct.

Summary of above Imstructions

(1) (2) 3) 4) &)

Only (a) and () (Only (b) and (c) | Only (c) and (d) |Only (d) and (@) |Any other number or

are correct are correct are correct are correct combination of !
responses is correct

31.

32.

33.

35.

Which of the following statement/statements is/are correct with regard to simple covalent moiecules
containing oxygen and sulphur atoms?

(@) H,O shows amphoteric properties.

(b) The boiling point of H,O, is higher than the boiling point of H,0.

() H,O, can act as an oxidizing agent only in an acidic medium.

(d) Both H,S and SO, have the capacity to act only as reducing agents.

Which of the following statement/statements is/are correct with regard to hydrocarbons?

(a) All hydrocarbons give CO, and H,0 when completely reacted with excess 02.

(b) All alkynes react with Grignard reagents to give alkynylmagnesium halides.

(¢) The boiling point of a branched alkane is higher than the boiling point of an unbranched
aikane with the same relative molecular mass.

(d) None of the hydrocarbons react with aqueous NaOH.

If an endothermic reaction occurs spontaneously at constant temperature and pressure, then,
(a) enthalpy of the system decreases. (b) entropy of the system increases.
(c) enthalpy of the system increases. (d) entropy of the system does not change.

Which of the following statement/statements is/are correct regarding the precipitation of metal ions
by passing H,5(g) in to their aqueous solutions?

(@) When the pressure of H,S(g) is decreased, the sulphide ion concentration is increased.

(b) When the temperature is increased, the sulphide ion concentration is decreased.

(c) Addition of Na,S(s) to the solution, decreases the dissociation of dissolved H,S(aq).

(d) Increase in pH of the solution decreases sulphide ion concentration.

Which of the following is/are nucleophilic substitution reaction/reactions?
CH

(a) CEJ?— ‘H + HCN CHaéHCN

(b) CH,CH,OH + PCl, — CH,CH,CI

(¢ CH,CHCl + NaOH CH,CHOH
H, H,
Cl
hv -
(d) CH,CHCH, +Cl, —— CH,CCH,
H, H,

y B

@

e

|See page seven
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36. Which of the following statement/statements is/are correct regarding the elevation of carbon dioxide

32.

37.

38. Volatile liquids A and B having saturated vapour pressures P, and F (PR =P§} form an ideal

48. Which of the following statement/statements regarding compound A is/are correct?

B e /

level in the atmosphere?

(a) It contributes to the increase in acidity of sea water.
(b) It reduces the hardness of water bodies.

(c) It strongly absorbs UV radiation coming from the sun.

)

@

{d) It does not coniribute to acid rain.

Which of the following statement/statements is/are correct with regard to 3d-block elements? l
(@) Zn has the highest first ionization energy among the 3d-block elements. i

(b) In contrast to the ions of most main group elements {s and p-block), 3d-block metal ions rarely
attain the nobic gas configuration.

(¢) Although the electronegativities of 3d-block elements are higher than the electronegativities
of the corresponding s-block elements, their atomic radii are smalier than the atomic radii of
the corresponding s-block eiements.

(d) The 3d-block elements that form colourless compounds are Ti and Zn.

solution. A mixture of the liquids A and B is in equilibrium with their vapour phase, in a ciosed

container. When the volume of the container is increased and the equilibrium is re-established at

the same temperature, which of the following statement/statements isfare correct?

(@) While some amount of A and B go to the gas phase, the composition of the liquid phase remains
unchanged.

(b) While some amount of A and B go to the gas phase, the composition of the gas phase remains
unchanged.

(¢) While some amount of A and B go to the gas phase, the composition of the liquid phase
changes.

(d) While some amount of A and B go to the gas phase, the composition of the gas phase
changes.

Which of the following statement/statements is/are correct regarding an aqueous solution of a weak

acid?

(a) Conductivity of the solution increases as the concentration of the weak acid decreases.

(b} Conductivity of the solution increases as the temperature increases.

(¢) Conductivity of the solution decreases but the fraction dissociated of the weak acid increases
as more water is added to the solution.

(d) When NaCl(s) is dissolved in the weak acid solution, conductivity decreases.

CH,COCH,

Y,

\CH2CHOHCH3
A

(a) A exhibits geometric isomerism.

(b) A does not exhibit opticai isomerism.

() The product obtained when A is reacted with pyridinium chlorochromate (PCC) exhibits
optical isomerism.

{d) The product obtained when A is reacted with pyridinium chlorochromate does not exhibit
geometric isomerism.

CH,CH=C

[See page eight
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® [n question Nos. 41 to 50, two statements are given in respect of each question.

From the Table given below, select the response, out of the responses (1), (2), (3), (4) and (5),

that best fits the two statements and mark appropriately on your answer sheet.

41.

42,

Response First Siatement Second Statement
(nH True True, and correctly explains the first statement
(22 True True, but does meot explain the first statement correctly
(3) True False
(4) Faise | True
(5) False | False
First S[taglzemgm Second statement

H

Br, is a liquid.

Among the halogens, I, is a solid whereas | London forces become stronger with increase |

in molecular surface area.

At a given pressure, the spontaneity of the
reaction between N, and H, to give NH, drops
with increasing temperature.

Entropy change of the reaction between N,
and H, to give NH, is negative.

Essential oils are generally extracted from plant
materials by steam distillation.

Essential oils have a high solubility in water.

44. | A spontaneous reaction always has a negative

45.

47.

48.

43,

50.

Gibbs energy change no matter what the
conditions are.

Solubility of I1-butanol in water is less than
the soiubility of methano! in water.

Gibbs energy change can be used to predict
the direction of a reaction onfy under constant
temperature and constant pressure conditions.

T-he solu!;iﬂiity. of ‘i;CCI]';OIS-iI:] -wale.rd d:ecrcases as

the size of the non-polar alky! group increases
relative to the polar OH group.

The reaction,

. HBr .
CH,—CH=CH,———— CH,—CH—CH,

r
is a nucleophilic addition reaction.

Coke is used in several industrial processes.

A secondary carbocation is formed as a reaction |
intermediate in the following reaction. {

HBr

1]
H

CH,—CH=CH, CH,—CH—CH,

r

Coke is only used industrially as a fuel.

The carbonyl carbon atom of a ketone and the
other atoms bonded to it lie in the same plane.

The carbonyl carbon atom of a ketone is sp?
hybridized.

Any two ideal gases have the same average
kinetic energies at the same temperature,

At a given temperature, the average speed of
gas molecules adjust according to their masses.

depletion, the contribution from HFC is
negiigible.

Although CFC contribute to ozone laycr!HFC undergoes complete decomposition before

reaching the upper atmosphere.

e ok ®

See page nine
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The Periodic Table & |
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I 2 -E
1 | H | He (=
3|4 slel7 18910 ff’
2 | Li | Be B|C|N|O |F |Ne B
1|2 13 (141516 |17 |18 N
3 | Na Mgl S Al |Si | P | S QA
192021222324 |25|26 |27 {28 29|30|31 |3233 |34 35|36
4 | K |Ca|[8 Ti|V |Cr Mn|Fe|Co | Ni|Cu|Zn|Ga | Ge]As |Se | Br [Kr

37138139140 | 41 [ 42 | 43 | 44 |45 | 46 | 47 |48 |49 |50 |51 |52 |53 | 54
5 |Rb|Sr| Y |Zc [Nb|Mo|Te |Ru|Rh|Pd |Ag [Cd|In |Sm |Sb | Te | I Xe
55 | s6lLa-| 727317417576 |77 |78 |79 |80 | 81 |82 |83 |84 [B5 | 86

g7 | 88 |ac 1104110 | 106 [ 107|108 (109 | 110 [ 111 {112 | 13 T1aa {115 (116 117 {1
7 | Fr |[Ra | Lr [Rf Db | Sg | Bh |Hs [Mt|Ds |Rg [Ca [Nk | Fl [Mc |Lv | Ts 10g

5715859 60|61 6263 [64]65]66|67 |68][69 |70 [7i

La|Ce | Pr |Nd |Pm|Sm |Ee |Gd [Th Dy |He |Er |Tm |YD |Lu i
89 {90 |91 [92 |93 |94 |95 |96 |97 |98 | 99 [100 [101 [102 [103 |
Ac|Th |Pa| U |Np | Pa [Am|Cm |Bk |Cf | Es |Fm |Md |No |Lr i




