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@ Follow the instructions g1VeT ;3-’1 Ii ; one of the alternalives from (1), (2), G (4), (5) which is corry,,
& In each of the questions 110 5% P nse on the answer sheet with a cross (X) in accordance iy

; mark your respo
or most Gpproprict " the {rac.lc of the answer sheet.

the instructions given OR
Universal gas constant R = 8314 X mol™* —
Avogadro constant N= 6022 % 162 mol™! |

6.626 x 107 s

Planck's constant k
Velocity of Eght € = 3% 104 ms™

guration of the ground state of chromium respectively

1. The highest oxidation state and the outer electron confi

are
(1) +3 and [Ar]3d‘4s? (2) +4 and [Ar]3d%4st (3) +6 and [Ar3d'4s?
(4) +4 and [Ar)3d%4s° (5) +6 and [Ar]3d%4s’

2. The increasing order of the first ionization energy of atoms N, Ne, Na, P, Ar and K is
(1) NN<cK<P<N<Ar<Ne (2) Nn<K<Ar<N<P<Ne
(3) P<N <K <Na<Ne<Ar (4) K<Na<N<PR<Ne <Ar
(5) K<Na<P<N<Ar<Ne

3. What is the TUPAC name of the following compound?

CH;C}QU*B_CHJZCIHCHO

(1) 3-bromo-S5-ethoxy-5-oxo-3-penten ‘
(3) ethyl B—Mﬁmmzwn-s_ommﬁ: (2) ethyl-3-bromo-5-oxopent-2-¢noate
(5) 3-bromo-1-ethoxy-S—oxo-2-pentenal (4) ethyl 3-bromo-5-0xo0-2-pentenoale

4. When the compound X havin
. g C' Hl O Oﬂl
relad h y was tre i : i
s isu molecular mess 126 units higher than that of“;dw\:;ll; be:;io:s;i a;;tglchlo:fe nf cl:);;f;un]d;::f i:

. number o Xy

M1 ) 2 & 3

5- m n i
I

. . try and th (5) 5
(1) tigonal bipyrammid nd seegany oL Ah2PE Of XeO R . )
(@ teinbedral and seorw, ) trigonal iy iEo U Ve are

G bt ” ) ek i d i,
7. A mixture of Fe,Q, and pyramid.

is (0 = 16, ;:‘z ,56) FeO is found to contain 72.0% F,

(1) 037 @ 052 ¢ ¢ by mass, The

4) 4 (5) 5

mass of Fe,0, in 1.0 g of this mX
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8.

10.

1L

12

13.

14,

15,

Samples of Fy(g) and Xe(g) are mixed in a container of fi i '

. xed volume. The partial pressures of F(g) and
M{g} before lli:;cy react nt; 8.0 x IO*‘-'i kPa and 1.7 x 10~ kPa respectively. When all of the Xe(g) haszrcactcd.
fnrpl;jg n;d 5; : ?mpt::n » the partial pressure of the remaining Fy(g) was 4.6 X 107 kPa. The system was
;':r’;nod? onstant temperature during the above process. What is the formula of the solid compound
(1) XeF, (2) XeF, (3) XeF, (4) XeF, (5) XeF

Whea 2n in&ﬁa?ic solid X was reated with dil. HCI, a colourless solution and a gas that turned a filter paper
moistened v cad acetate solution black were produced. When the colourless solution was subjected to the
flame test, an apple green coloured flame was observed,

Solid X is

(1) BaS (2) CuSO, (3) BaSo, (4) NiS (5) CuCO,

Which of the following statements is false with i
O % wt et regard to hypochlorous acid (HOCI) ?
(2) The oxidation state of chlorine in HOCI is 1.

(3) L is produced when Kl is added to an aqueous solution of HOCL -

(4) In basic solution HOC] disproportionates on heating. .

(5) HOCI reacts with alkali to form salts called hyprochlorites.

A volume of 50.00 cm® of 0.01 mol dm® NaOH solution was added to 50.00 cm® of 0.11 mol dm™ solution
of the weak acid HA. The pH of the final mixture was found to be 6.2. If K, is the dissociation constant
of the acid, which of the following answers indicates its pK, value? . B

(1 52 (2) 6.0 (3) 62 (4) 7.0 (5) 7.2

The IUPAC name of [Co(CN),(NH,),]* is

(1) tetreammoniadicyanocobalt(Ill) ion  (2) tetraamminedicyanocobalt{IlI) ijon
(3) dicyanotetraamminecobalt(Ill) ion  (4) tetraamminedicyanidecobalt(IIT) ion
(5) tetraaminedicyanocobalt(Ill) ion .

A 50.00 cm® sample of 2 solution containing Fe?* Is titrated with 0.02 M K,Cr,0, in acidic medium. The volume
of K,Cx,0, required to react all the Fe?* is 25.00 cm®. If this titration is carried out using 0.02 M KMnO, jnstead
of 0.02 M K,Cr,0,, the volume of KMnO, required is

(1) 200 cm* - (2) 23.00 cm’ (3) 25.00 cm? 4) 2700 cm® (5) 30.00 cm®

Consider the following elementary reaction.

A(g) + B(g) — Clg)
The rate constant of the reaction at temperature T is k. n mol of A and n mol of B were mixed and allowed to
react in a rigid container of volume V. If the universal gas constant is R, and the rate of reaction at time ¢ is 0,

the pressure (P) of the vessel at time # is given by _ :

|
_ KT RN _Q KT
m p=g X @ P [V+(k) ]RT @ p=2X
(n, 2 = 2nRT
4 P (v*&)” ® p=2

Volatile liquids A and B form an ideal solution when mixed. It was observed that the pressure of the vapour
phase, which is in equilibrium with the liquid phase was doubled when the composition in the liquid phase
was changed from X, = 0.2, Xy = 0.8 t0 X, = 0.6 and X, = 04. The system was maintained at a constant

temperatore during the above process. The saturated vapour pressures of A and B at this temperature are Py
end P} respectively. Which of the following relationships is correct?

7 o 1 B4 Pi.3 Pl
= o T = ¢=I— [N =] S —-—
W s ® B+= O 3 @R O TG




//’-;:f a mixture of two miscible liquidg 4 ﬂndn\
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with compositt ]:
16. The variation of vapour pressure (F) \
in the figure. I’/\
100% A 100% B R
ttrac
following answers is true aboul the i:tu't:olccg!ar a} e
. " ]
??;cifhm«: :-B < g—g g; .t-A > 478 2 B-B
A-A < A-B > B~
g; A-A = A-B = B-B
17. @
L ot
f/OCHJ
0
with LiAIH, and the reactiog
Whuismcm.lurproductobmlnedwhmmcoompoundabovcismmd ; aine
is neutralized? reaction
CH,OH CH,NH,
CH,NH, : .
m :I @ g -
COOH
™ o OO
) )
“ CH,0CH, CH,OCH,

Consider the following equilibria with equilibrdum constants K, K, and K, respectively.
Alg) + B(g) == C(g)
Clg) + Ag) ==D(g)
2A(g) + B(E) ===D(p)
Which of the following equations shows the relationship among the three equilibrium constants?

- r = "K
M K=K 4K, @ Ky=dKK; ) K""K'IT @) K,=KK; 6 Ky=K-%
19+3

18.

19. Which of the following arrangements shows the corroct Increasing order of pH of the following ! M o™

solutions?
HCL KOH, CaCl. Cil,O00H, CI1,CO0"Na*

(1) KOH < CaQ, < ClL,CO0Ne* < CH,CO0H < HC)
(2) HCl < CaCly < CH,CO0H < KOH < CH,CO0"Na*
(3) CH,CO0H < HCl < CaCl, < KOH < CH,CO0 Na*
(4) HC < CH,CO0H < CH,C00Ns* < CaCl, < KON
(5) HO < CH,000H <« CaCly « CH,000Na* < KOH

20. What is the towd number of resonance structures thay can be drawn for the HN, molecule?

(Skeleton of the molecule, H—N—N-—-N)
@ hh ) 4 @ s mﬁjfg/




4 21, Which of the following statements with regard to 3d-
. (1) Varisble oxidation states result because of the ¢
. (2) The electronegativity gradually decreases across

(3) They have stronger metallic characteristics than
(4) Many ionic and covalent compounds of transitio
(5) Their densities are higher than the s-block elem

block transitien elements is false?

omparable energies of 34 and 4s atomic orbitals.
the period from left to right.

those belonging to the s-block of the same period.
n metals are coloured.

ents of the same period.

2. Ny + 3H,(®) —— 2NH(g)

The reaction above is thermodynamically spontaneous at 298 K, but not so at high temperature. Which of
the following is true about the reaction at 298 K9 '

(1) AG, AH and AS all are positive.
(2) AG, AH and AS all are negative,

(3) AG and AH are negative and AS is positive.
(4) AG and AS are negative and AH is positive.
(5) AG and AH are positive and AS is negative.

23. Predict the major product that will be obtained from the bromination of the following compound with

Br, [FeBry
Orwesenc 0y

0 Ol

CH,CHz~
@ @—NH—-CH,CH,—-@—@—_B:
@ Br—@—NH—GIzCHz—E—Q
' Br : |
@ @—NH;GQG!;E-@
® Br—@—m—cmalrg—@m

24. Which of the following reactions is mot likely to take place during chlorination of methane in the presence
of light?
(1) g—Cl —— 20

@ ocH + C—> CHA+ H
(3) CH, Ci--;éH,-i-HCJ

+
4 CHy + Ch— CHCl + O
&) CH, + C — CHC




25.

26.

27,

28,

29,

30.

| - below.
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Eneigy § 000 eqgeeeeemmst T T
|2k, |aE,
s
— Reaction coordinate
The rate of this reaction is dependent on
(1) AE, only. (2) AE, only. (3) A, o,
(4) AE, + AE,. (5) AE, + AL,

Which of the following statements is false with regard to s-block elements?

(1) Group 1 elements are strong oxidizing agents.

(2) Group I elements have the lowest first jonisation energy values in a period.

(3) Group I clemeats are smaller than the corresponding Group I elements.

(4) In general, Groups 1 and II elements form ionic compounds.

(5) Group II elements are harder and have higher melting points than those of Group I.

Which of the following statements regarding ammonia (NH,) is false?

(1) The oxidation state of N in NH, is ~3.

(2) NH, gives a pink colour with Nessler's reagent.

(3) NH, is used as one of the raw materials in the manufacture of nitric acid.
(4) NH, is used to remove the acidic constituents in crude oil.

(5) NH, is produced on heating NaNO, with Al powder and aqueous NaOH.

Which of the following statements with regard to molecular oxygen (O,) arld ozone (O,) is false?
(1) Molecular oxygen and ozone are allotro ?
(2) In the lower atmosphere photochemical reactions generate ozone from molecular oxygen.

(3) The O—O bond length of ozone is greater than the Q—O
(4) Both molecular oxygen and ozone are greenhouse ) bond length of molecular oxygen.

5) Since molecular oxygen and g ]
(&) oty Y8 ozone absorb UV radiation in the upper atmosphere, human life on carh

A 25.00 cm?® volume of aqueous CuS0, solution is electro]

i i usi i trodes. The cur™
during the clectrolysis was kept at 10 A'and it took 9,65 secends to clllcgpet:;? aﬁl E:g=fl: Cu on the st
What is the concentration of Cu™ in the solution? (1 F = 96 500 ¢ mol-)

M 1x105 M ) 2x19‘5M () 4x105 M @ 5x109M (5 1x10*M

(C=12, O=16 Mg=24, Ca=4d0, (] = 3??; of CaCO, present in the solid sample ¥
(1) 005 @ 007 g ) 009 5
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For each of the questions 31 to 40, ope
glven is/are correct. Select the correct res
pnswer sheet, mark

or more responses out of the four responses (a). (b), (¢) and (d)
ponse/responses. In accordance with the instructions given on your

(1) il only (a) and () are comect.
(2) il only () and () nre correct,
(3) if only (c) and (d) are correct,
(4) il only (d) and (a) are correct,

(5) il any other number or combination of responses is comect.
Summary of above Instructions
n () 3) (4) (5)
Only (a) and (b) | Only (&) and (c) Only (¢) and (d) | Only (d) and (a) | Any other number or
are correct arc correct are correct are correct combination of
responses is correct

31, Values of E°® for the Ce**/Ce’* and Fe?*[Fe are +1,72 V and -0.44 V respectively. According to these
data which of the following statements iv/are true?
(@) Cc'* is a weaker oxidizing ngent than Fe¥*,
(b) Ce** will reduce Fe?*.
(c) Ce'* is a better oxidizing agent than Ie?*,
(@) Ce* will oxidize Fe. Q

. C
32, Which of the following statements is/are true regarding the molecule @’ ,“C-%{-l 7
(a) All carbon atoms are sp? hybridized. -

(b) Carbon atoms labelled as I, m and n and the oxygen atom lie in the same plane.
(¢) All C—H bonds are equal in length.

(d) Carbon atoms labelled as I, m and n lie in a straight line.

33. Shown below is the constant temperature phase diagram of A and B, which form an ideal solution. .

Pressure
Pﬂ
R
100% A 100% B

Which of the following statements is/are true? ,
(@) The boiling point of compound A is higher than the boiling point of compound B.
(b) The vapour phase and liquid phase exist in equilibrium in the region Q.

(c) Only the vapour phase exists in the region P. -

{(d) Only the liquid phase exists in the region R.

34, Which of the following statements isfare true regarding polymers?
(@) Natural rubber has double bonds with cis configuration.
(5) Polyvinyl Chloride (PVC) is formed by addition polymerization of CHCl=CHCI.
() Polystyrene and nylon are both prepared by condensation polymerization.

(d) Both urca-formaldehyde and phcnul-funmld:hydc polymers contain:c=0 groups in their structures.

—

201
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Whach of e foallowing statoments isface _tmt? enificantly.

(@) Us of X will nxt change the reaction mae signiheanty. X

@) Acthaton esergy in stop 0l caa be b“wwb;::n{ is a material with a large surface area

<) Us of X increasss the nte of the reaction : .

({i m;amafm%m.mmmcuxﬁmnMRgmdeMXisusedornu_
S W of e following statements is'wre troe mganding phenol? I
(@) Phend reacts readily with formaldehyde in acidic o basic
(1) Fhena! is less acidic than ethanal.
(c) Phendl reacts with aq. NaHCO, and gives C0,.
(@) Thenal underpoes 2 substitution reaction with Br,.
Which of the following staements isire true reganting the compound represented by the structure given below?

CH,CH,CH—CH=CH,
Br

() It can exist in two sterecisomenic forms.
(@) Cesalytic hydrogenation of it gives a compound which does not show stereoisomerism.

(€) Treatmeat of it with aloholic KOH gives a compound which does not show stereoisomerism.
(@) Treatment of it with aqueos

KOH gives a compound which does not show stercoisomerism,

AHm&AGdanuMm;mmTucpmﬁdcdfulhefnllawingwﬁms.

L 20H,() — CiH,(p + 2H,(®) AH = 201.88 kJ mol!
AG = 169.62 xJ mot-!
4H = -281.76 XJ mol!
4G = -287.56 XJ mol-!
4H = 25414 KJ mol~t

3%

38

0. 2CH,@ + 0,(9 — C;H,()+2H,0)
M 2CH@ + 206) — 2CH,(g)

(a) Aﬂmm&ﬁml,ﬂmd[ﬂmuldheuscdm

(&) Resction I has a negative entropy change, produce CH, from CH,.
() Resction I is the only fi

casible reaction for 1
() Reactien II has a positive entropy change, producing GH, from CH,.

39.Dmingcmimtmlysis.ﬁmuplmmlionsm ipi : 2
isfare true regarding the Group 1 analysis? Precipinted as chlorides, Which of the following statements
(@) Ag’. Hg™, Hgi' and Pb™ form insoluble chlorides with the
%) OnlyAsGmdeCI,dissolvcinaq

. bcous NH, and will poy
() Only Ag’. Hgl* and Pb™ form insoluble chlorides with the addgi .
(d) Pb™ does not precipitate in hot conc, HEY addition of dil, Y,

addition of dil. Bey.

ing agent .
() Pure HO, is a colourless, strongl b 2od & reducing

Y hydro ~Beat in both aejgic :
(d) The oxygen atoms in HO, are 5 h}'bridsj‘:d.hom liquid_ and basic media.

\
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@ In 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.

Response First Statement Second Statement
() True True, and correctly explains the first statement.
g;' T.I.::'I'e True, but does not explain the first statement correctly.
e False
4) False True
(5) False False
First Statement Second Statement

41.

42.

43.

All emissions end up at n = 1 for the Balmer series
in the hydrogen spectrum.

The Bohr model is used to explain the origin of
the hydrogen spectrum. .

2-Butanone (MW 72) has a higher boiling point than
that of pentane (MW 72).

There are no hydrogen bonds between pentane
molecules.

2-Methyl-1-propanol gives a turbidity with
conc, HCl/ZnCl, much faster than does
2-methyl-2~propanol.

Tertiary carbocations are more “stable than
primary carbocations.

CaCO,(s) does not decompose to CO,(g) and CaO(s)
at room temperature, but it could be decomposed by
increasing the temperature.

Gibbs energy change of a reaction can always
be made ncgative by increasing the temperature.

45.

Intermolecular forces between SO1 molecules are
stronger than those between CO, molecules.

Intermolecular forces between polar molecules
are stronger than thoss between non-polar
molecules of similar mass.

i &
CH,—C—CH,CH, and CH=C—CH(CH, are two

reasonance structures of the same compound.

The -number of double bonds in resonance
structures of a given compound should be the
same,

41,

At constant temperature, doubling the concentration of
all the reactants in the eclementary reaction

24 +B —— 3D + E increases the rate by a factor
of 8. '

In an elementary reaction, the order with respect
to a reactant is equal to its stoichiometric
coefficient.

48,

In the extraction of iron, the reduction of haematite by
CO takes place in three stages.

The temperature of the blast fumace used in the
extraction of iron decreases frdm top to bottom.

49.

Increasing the temperature will always increase the
reaction rate.

The activation energy of a reaction decreases
when the temperature is increased,

Ammonia and carbon monoxide are used as raw
materials in the manufacture of urea

Ammonium carbonate formed by the reaction of
ammonia and carbon monoxide, decomposes to
give urea,

o 3% #




