2013 CHEMISTRY- CY

CY:CHEMISTRY

Duration: Three Hours Maximum Marks:100

Please read the following instructions carefully: @

General Instructions: @
1. Total duration of examination is 180 minutes (3 hours). &Q

Q
2. The clock will be set at the server. The countdown timer in the top right corner o% will display

the remaining time available for you to complete the examination. When the %> ches zero, the
examinationwill end by itself. You will not be required to end or submit your :.: ipation.
8

3. The Question Palettedisplayed on the right side of screen will show the s

one of the following symbols: 5 %

ach question using

1 You have not visited the question yet. @
3 You have not answered the question.
' You have answered the question &9

You have NOT answered the , but have marked the

question for review.

You have answered the , but marked it for review.

-‘\'u
€

The Marked for Review status for a q simply indicates that you would like to look at that
question again. If a question is ans d and Marked for Review, your answer for that question
will be considered in the evaluatio

Navigating to a Question @

4. Toanswer a question, do wing:
a. Click on the quest mber in the Question Palette to go to that question directly.
b. Select an ans or a multiple choice type question. Use the virtual numeric keypad to enter
a humber as a r a numerical type question.
c. Clickon S Nexttosave your answer for the current question and then go to the next
question

d. Clicko % k for Review and Nextto save your answer for the currentquestion, mark it for
revieyrandthen go to the next question.

tod)Note that your answer for the current question will not be saved, if you
5. You c

e to another question directly by clicking on its question number.
Il the questions by clicking on the Question Paper button.Note that the options for

mult@ e type questions will not be shown.
Answeri %u stion

6@ dure for answering a multiple choice type question:

a. To select your answer, click on the button of one of the options

b. To deselect your chosen answer, click on the button of the chosen option again or click on the
Clear Response button

c. To change your chosen answer, click on the button of another option

d. To save your answer, you MUST click on the Save and Nextbutton
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2013 CHEMISTRY- CY

e. To mark the question for review, click on the Mark for Review and Nextbutton. If an
answer is selected for a question that is Marked for Review, that answer will be considered

in the evaluation. %
7. Procedure for answering a numerical answer type question: &
a. Toenter a number as your answer, use the virtual numerical keypad @
b. A fraction (eg.,-0.3 or -.3) can be entered as an answer with or without ‘0’ before thexdecimal

point %Q

To clear your answer, click on the Clear Response button

To save your answer, you MUST click on the Save and Nextbutton O

e. To mark the question for review, click on the Mark for Review and%fé utton. If an
answer is entered for a question that is Marked for Review, that ans@ be considered
in the evaluation.

Qo

8. To change your answer to a question that has already been answered, ¢t that question for
answering and then follow the procedure for answering that type of gue%

9. Note that ONLY Questions for which answers are saved or marke% iew after answering will be

considered for evaluation. @

<

S
B
S
O
S
S

S

CcYy 2/13



2013 CHEMISTRY- CY

Paper specific instructions:

1. There are a total of 65 questions carrying 100 marks.Questions are of multiple choice ty
numerical answer type. A multiple choice type question will have four choices for the answig
only one correct choice. For numerical answer type questions, the answer is a number and
will be given. A number as the answer should be entered using the virtual keyboard on th itor.

2. Questions Q.1 — Q.25 carry 1mark each. Questions Q.26 — Q.55 carry 2marks ea %QZmarks
questions include two pairs of common data questions and two pairs of linked ans ions. The

answer to the second question of the linked answer questions depends on th?@:s\w to the first
question of the pair. If the first question in the linked pair is wrongly answere ot attempted,
then the answer to the second question in the pair will not be evaluated.

3. Questions Q.56 — Q.65 belong to General Aptitude (GA) section ang\¢ total of 15 marks.
Questions Q.56 — Q.60 carry 1mark each, and questions Q.61 — Q.65 carr each.

4. Questions not attempted will result in zero mark. Wrong answers ?o% le choice type questions
will result in NEGATIVE marks. For all 1 mark questions, % ma:%O e deducted for each wrong
answer. For all 2 marks questions, % mark will be deducted for ng answer. However, in the
case of the linked answer question pair, there will be negatt @ only for wrong answer to the
first question and no negative marks for wrong answer to t d question. There is no negative

marking for questions of numerical answer type.
E%Qllowed in the examination hall.

5. Calculator is allowed. Charts, graph sheets or tables ar A

6. Do the rough work in the Scribble Pad provided.
USEFUL DATA - EMISTRY
Cco DATA

6.626 x 1034 Js
6.022 x 10®mol™

3x108ms™

Speed of Iigh@ :
Gas con ta& : 8.314 J K'mol™
é& : 0.08314 L bar K™'mol™

; 2 cal K™mol™
B@ constant : 1.38 x 102 K™
@ constant : 96500 Cmol™
: 3.14
%?routon’s rule ; ASyzp = 87 J K'mol™
\@ Atomic Numbers:

Planck constant

Avogadro numb

Ca : 20

Q Vv : 23
Cr : 24

Mn : 25

Fe : 26

@ Mo 42

Xe : 54
Rn : 86
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Q. 1-Q. 25carry one mark each.

Q.1  The point group symmetry of CH,=C=CH; is
(A) Do (B) Con © Ca (D) Dyq &

Q.2 Two trial wave functions ¢ = ¢,x(a—x)and ¢, =c,x(a—x)+c,x*(a- x)2 give ground @
energies E; and E,, respectively, for themicroscopic particle in a 1-D boxby using the vdriation
method. If the exact ground state energy is Eo, the correct relationship between Eo, E is

(A)Ec=E;=E, (B) Ex< Ei< E; (C) Ex< Ex< Ey (D) Ey%%

@pectively. The

Q.4 A 2L vessel containing 2 g of Hpgas at 27 °C is connected to a 2 L vess ing 176 g of CO,
gas at 27 °C. Assuming ideal behavior of H, and CO,, the partial prgss » at equilibrium is

Q.3 The ground state energies of H atom and H, molecule are —13.6 eV and -31.
dissociation energy of H, is ev.

bar. %
Q5  Consider the reaction 2C(s)+0, (g)==2CO(g)at equilib@&

The equilibrium can be shifted towards the forward directio%

(A) increasing the amount of carbon in the system.
(B) decreasing the volume of the system.

© decreasing the pressure of the system.
(D) increasing the temperature of the system.

- gg@

2M T+ X%
d mean molal activity coefficient (5.) are related

Q.6 Asparingly soluble electrolyte M,X ionizes a

The solubility product (Ks,), molal solubili
by

(A) Kgp = Sz?’j (B) Kgp = C) Kgp = 4837@2 (D) Kgp = 48373
Q.7 For the first order consecutive reacll P - Q >R,
under steady state approxima ‘b
represented by &

(A) ( (©) (D)

Concentration
Concentration
Concentration

Time

Q8 At273K bar,the Langmuir adsorption of a gas on a solid surface gave the fraction of
surfac e as0.01. The Langmuir adsorption isotherm constant is bar™.
W

er to the third decimal place)

Q.9 @smn of boron trifluoride to tetrafluoroborate accompanies

increase in symmetry and bond elongation
) increase in symmetry and bond contraction
Q © decrease in symmetry and bond contraction

(D) decrease in symmetry and bond elongation
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Q.10 The correct statement with respect to the bonding of the ligands, MezN and Me;P with the metal
ions Be** and Pd** i,

(A) the ligands bind equally strong with both the metal ions as they are dicationic

(B) the ligands bind equally strong with both the metal ions as both the ligands are pyramj
(C)  the binding is stronger for Me;N with Be?* and MesP with Pd**

(D) the binding is stronger for Me;N with Pd** and MesP with Be** @

Q.11  Acrystal has the lattice parameters a #b # ¢ and o = B = y = 90°. The crystal system j &
Féio%b

(A) tetragonal (B) monoclinic © cubic D) ar ic

Q.12 The by-product formed in the characteristic reaction of (CO)SCr=C(OMe)(Me)eNH2 is

A CO (B) MeOH (C)  MeCHO @ewr\mz
Q.13 )

(A) PdCl,and Cu (B) CuCl,and [Rd
© Pdand CuCl (D) [PACI,]*af

Q.14  Oxymyoglobin Mb(O,) and oxyhemoglobinHb(O5),, respectively;

(A) paramagnetic and paramagnetic (B) di@gg Ic and diamagnetic
© paramagnetic anddiamagnetic (D) %ﬁa\\ﬁ etic and paramagnetic

Q-

Q.15 Hapticity of cycloheptatrienein Mo(C;Hg)(CO)sis

Q.16  The number of oxygen molecule(s) that a mol f hemerythrin can transport is

Q.17  The maximum number of stereoisomers p or the compound given below is

Q.18 The correct sequence of théamino acids present in the tripeptide given below is

Me Me_ OH
o)
OH
2 o)
O “on

(A) Val-%ﬁr (B) Val-Thr-Ser  (C) Leu-Ser-Thr (D) Leu-Thr-Ser

Q.19 Amo%@mounds given in the options A-D, the one that can be used as a formyl anion

in the presence of a strong base) is

(A§ thylene (B) nitroethane © 1,3-dithiane (D) 1,4-dithiane
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Q.20 The major product formed in the reaction given below is

1. Me,Culi, Et,0 %
Py Q

HO Mme Me. OH

) 0
(8) © (D)
Me

Q.21  The major product formed in the reaction given below is Q
o \

&

1. NaOH, Br,
NH -
2. H;O* @

NH, Br
w (X o L, © © @[é
COOH CONH, NH,
&9 N

<

Ras

o

A

<

(o]

Q.22 The pericyclic reaction given below is an example

(A) [1,3]-sigmatropic shift (B) [1,5]-sigmatropic shift
© [3,5]-sigmatropic shift (D) [3,3]-sigmatropic shift

Q.23 The major product formed in the reastiori of quinoline with potassium amide (KNH,) in liquid
ammonia is

H,N
N ? N “NH;, N N

Q.24 The number of si @at appear in the proton decoupled *C NMR spectrum of benzonitrile
(C7H5N) is .

Q.25 Among the nds given in the options A-D,
the o ibits a sharp band at around 3300 cm™ in the IR spectrum is

(A) @ iene (B) 1,3-butadiene (C) 1-butyne (D) 2-butyne

Q®
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Q. 26 to Q. 55 carry two marks each.

catalyst Y to yield 2.63 g of the product Z. The mol% of the catalystY used in this reaction is

Q.26 In the metathesis reaction given below, 4.32 g of the compound X was treated with 822 mg of th:
[Atomic weights of Ru = 101; P = 31; Cl = 35.5]. \

Q.27 An organic compound Q exhibited the following spectral data:
IR: 1760 cm™ \

'H NMR: & (ppm): 7.2 (1H, d, J=16.0 Hz), 5.1 (L H, m), 2.1 (3 H.5), L ,d,J=7.0Hz)

3C NMR: & (ppm): 170 (carbonyl carbon). @

Compound Q is

0 0

O.__Me O._Me @

*) JI/ \g/ ®8) [ \([)r © /@9 ©) fJ\OMe
Me Me Me

Q.28 The major product formed in the Beckmann rearran

Me OH 1. TsCl
H7>:N pyridine
2. H;0"

Me Ph 30

) )

NHMe NHMe HN

Me

tion given below is

Q.29 The major product formed in

conc. H,SO,4
—_—
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Q.30 The major product formed in the reaction given below is

NH2  NaNO,, aq. HCI
05°C . %
» T o« CDF O
NO, OH %@
O@
Q.31 The major product(s) formed in the reaction sequence given below is(are) @

MeasiYPh 1. Mg, dry Et,0
Br 2. PhCHO \
3. ag. H,SO,4
%
SiMeg Ph

(A) Ph~, and Ph___ Ph ®) Ph\/\P 5& _<SiMe3
Ph %
© \gAPh (D) Ph%mez

Q.32 Match the compounds in the column I with the pho
given in the column 11

|
0 H (p) oxa-dikg-methane rearrangement
I 7
(@) 0-Buchi reaction
(0] igtramolecular [2+2]-cycloaddition
(ii) O% hotoenolisation
2. ©
o el
e
%w ® 00 Gi)-p); G-

(A ()-(a); (i)-

©)  ()-(p); CD<(OLHiN)-(q) D) (@)-(r); (iD)-(a); (iii)-(s)
Q.33 e is a@nction of the operator (% —16X2j . The corresponding eigen value is
X (B) -4 © +2 (b)) -2

(A) @
Q.34 Q@rared spectrum of HCI gas shows an absorption band centered at 2885 cm™. The zero point
y

of HCI molecule under harmonic oscillator approximation is

) 2.8665x 1072 (B)  2.8665x 107

Q (C)  5.7330 x 10%) (D)  5.7330x 10

CcY
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Q.35 For the reaction X,0, (I)——2XO,(g)at 298 K,
given the values, AU = 9 kJ and AS =84 J K™}, AG is
(A) -11.08 kJ (B) +11.08 kJ © -13.55kJ (D) +13.55kJ @
Q.36  The change in enthalpy when 3 mol of liquid benzene transforms to the vapor state at its b(@
temperature (80 °C) and at 1 bar pressure is kJ.
<&
Q.37 The moment of inertia of a homonuclear diatomic molecule is 7.5 x 107 kg mz.olts %%gl
partition function at 500 K is . %
Q.38 For areaction of the type X —:\_lﬁY , the correct rate expression is @
([XJo and [X] correspond to the concentrations of X at time t=0 andt = t,@lw
dI X dI X (@‘
w g @ -2 4@”—@ X,
d[X] d[X &
©) e =(k+k)[X],-k[X] ©® - %‘\0 k) [ X ] -k [X],
Q.39 The temperature dependence of partition functions are as @)’
3
qtranslation oc Té qvibration o TO %
oL
Orotation © T (linear molecule) Orotation n-linear molecule)
According to the conventional transition state the ST), the temperature dependence of the
Arrhenius pre-exponential factorfor a reaction ype given below is
linear molecule + linear molecule S\hon=finear transition state - products
A T ® T° © T )N
Q.40 Decarbonylation reaction of [cis-( n(**CO)(CO),] yields X,Y and Z, where
X =[(CH3)Mn(CO)g]; Y = [cis-@ n(**C0)(CO).]; Z = [trans-(CH3)Mn(**C0)(CO),]
The molar ratio ofthe pro@%ﬁ&: Y : Z) in this reaction is
(A) 1:1:1 (B) 1:2:1 © 1:1:2 (D) 2:1:1
Q.41 According to polyhe ctron count rule, the structure of  Rhg(CO)4sis
(A) B) nido © arachno (D) hypho
Q.42 The increasiy er’of melting points of the halides NaCl, CuClandNaF is
(A) (B) NaF<NaCl<CuCl
©) NaE<CUCI<NEC] (D)  CuCl<NaF<NaCl
Q.43 Th %ct electronic configuration and spin only magnetic moment of Gd** (at.no. 64) are
[Xe]4f" and 7.9 BM (B)  [Xe]4f" and 8.9 BM
@) [Xe]4f°5d" and 7.9 BM (D)  [Rn]5f" and 7.9 BM

Among the following octahedral complexes, the one that has the highest enthalpy of hydration is
(A) [Ca(H0)e]** (B)[Mn(H20)s]** (C) [V(H0)el* (D) [Cr(H0)el**

CcYy
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Q.45 A metal crystallizes in face-centered cubic lattice with a lattice parameter of 4.20 A. The shortest
atom to atom contact distance in the lattice is

(A) 420 A ®) 297A ©) 242A D) 210A %

Q.46  Polarographic method of analysis to obtain individual amounts of Cu®* and Cd** in a given
of the two ions (Cu*" and Cd*") is achieved by measuring their

© decomposition potentials o
(D) diffusion currents

Q.47 The ground state term of [Ni(H,0)e]*is @
A Ty ® Ty © Ay %%%w

Common Data Questions &
Common Data for Questions 48 and 49: @

N,N-Dimethylformamide (DMF) gives different patterns of %for the methyl protons
whenits'H NMR spectrum is recorded at different temperature:

(A)  half-wave potentials %@
(B) migration currents Q

Q.48 Match the patterns of the NMR signals given in column temperatures given in the
columnll. o
| 1
(i) Two singlets,for three protons each, at & 2. 2.97 ppm (x)25°C
(i) One sharp singlet for six protons at & 2. (y) 120 °C
(i) One broad signal for six protons (z) 150 °C

(A (@)-(; (D)-(y); (iii)-(2) B)  (@)-); ((iD)-(); (iii)-(y)
©)  ()-@); (i)-(x); (iii)-(y) (D) (D)) (i)-(y); (iii)-(x)
Q.49 Based on the above data, ghe%@@eddifference in the frequencies of the two methylsinglets, if

the spectrum is recorded MHzspectrometer, is Hz.

Common Data for Questiond 51:

Heating a mixtu monium chloride and sodium tetrahydridoborate gives one liquid
product(X), alo other products, under ambient conditions.

Q.50 Compound @
(A) @"4] (B) [(NH3).BH,][BH4]

©) 3He (D) NsBsH12
Q.51 und X is an example of
ionic liquid (B) saturated heterocycle
Q ) molecular cage (D) unsaturated heterocycle

CcYy 10/13
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Linked Answer Questions52 and 53:

Q.52 The major product X formed in the reaction given below is %
HO OH é£§>
- OH 2,2-dimethoxyprop§ne .- X @
p-toluenesulfonic acid
catalytic
- (catalytic) %Q

Me OH Y Q
O\FMG HO O %
0 (B) ><
o
Me
8 : @
o) ©) €%

I
O
s ,Ii:j:
®
o
I

O

Q.53 Oxidation of the product X, obtained in the above reactlor@ctlve manganese dioxide,
followed by acidic hydrolysis gives

Q
HQ OH
o)

-\\OH
OH OH

HO OH HO OH

e o O

o) OH

Statement for Linked Answer Questj and 55:

The standard half-cell re@mential of Fe* (aq)|Feis—0.036 V and that of
OH(aq) | Fe(OH )3% Feis~ 0.786 V.
Q.54 For the determinati ubility product (Ksp) of Fe(OH),,
the appropriate sentation and its emfare, respectively,
(Fe ), (5)|OH "~ (ag)Fe* (aq)|Fe), —0.750V

(B) @“(aq)OH (aq) | Fe(OH ), (s)|Fe), —0.750V

)
(C)Q&Fe (OH), (s)|OH " (aq)Fe* (ag)|Fe), +0.750V
)

@(FﬂFe“(aq)OH (aq) | Fe(OH), (s)|Fe), —0.822V

. (Kgp ) for Fe(OH ), at 298 K is
(B) +876 C) -96.0 (D) -87.6
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General Aptitude (GA) Questions

Q. 56 — Q. 60 carry one mark each.

Q.56

Q.57

Q.58

Q.59

Q.60

If3 <X <5and 8 <Y < 11 then which of the following options is TRUE? @

3 X 8
W< <c %@
L S
TR N
3 X 8 @
O <y =5 <<%
3 X 8 \
o <f<t o S0
5 Y 11 %

The Headmaster to speak to you.

Which of the following options is incorrect to comple Ove sentence?

(A) is wanting %

(B) wants
(C) want

(D) was wanting

Mahatama Gandhi was known for his hum

(A) he played an important role in humiliating exit of British from India.

(B) he worked for humanitarian causes.

(C) he displayed modesty in

(D) he was a fine human g%

All engineering studen ould learn mechanics, mathematics and how to do computation.

| N\ I 1 IV
Which of the @ﬁderlined parts of the sentence is not appropriate?
(A) | Q’ |1 ©) m (D) IV
Select theg-paitthat best expresses a relationship similar to that expressed in the pair:
wat
(A)@p d (B) electricity: wire
each (D) music: instrument

CcYy
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Q. 61 to Q. 65 carry two marks each.

Q.61 Velocity of an object fired directly in upward direction is given by V = 80 — 32 t, where t (tim
is in seconds. When will the velocity be between 32 m/sec and 64 m/sec?

(A) (L, 3/2) ®) (112, 1) &
(©) (112, 312) (D) (L, 3) %@

Q.62 In a factory, two machines M1 and M2 manufacture 60% and 40% of the altocemponents

N ective. If a

g/the probability

respectively. Out of the total production, 2% of M1 and 3% of M2 are found

randomly drawn autocomponent from the combined lot is found defective, wha

that it was manufactured by M2? \
(A) 0.35 (B) 0.45 (C) 0.5 o @@.4
%a in the year 2011.

Q.63 Following table gives data on tourists from different countries visi

Country Number @
Touristsog\&y
USA 2000 )Y
England 3500
Germany $£200
Italy G300
Japan (R400
Australia 2300
France - \."1000

\)
Which two countries contributed to the (@of the total number of tourists who visited India in
20117

(A) USA and Japan
(B) USA and Australia
(C) England and France @
(D) Japan and Australia &
Q.64 If|-2X +9| =3the th%&@'ble value of |—X| — X2 would be:
(A) 30 @b-ao (C) -42 (D) 42

Q.65 AIIprofessors@isearchers
Some scient professors
Which o iven conclusions is logically valid and is inferred from the above arguments:

(A) ntists are researchers
(B)SAIl ‘professors are scientists

( e researchers are scientists
conclusion follows
Q END OF THE QUESTION PAPER
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