CSIR CHEMICAL SCIENCES

Topic:- 701_PARTA_CSIR_FEB22_SET1
1) Let m and n be two positive integers such that m+n+mn=118. Then the value of m+n is

Jrol f& m aen n < eret goties 3 aifes m+n+mn=118 &I, m+n @I Al 3

[Question ID = 588][Question Description = CHEM_SET_1_Q001]
1. not uniquely determined

arigeitere: foreifde ordl gom

[Option ID = 2349]
2. 18

[Option ID = 2350]
3. 20

[Option ID = 2351]
4. 22

[Option ID = 2352]
2) What is angle x in the schematic diagram given below?
foraer & SR IR Riq| 3 PBIvT X 1 aRIl Aol 37
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[Question ID = 589][Question Description = CHEM_SET_1_Q002]
60 [Option ID = 2353]
. 50 [Option ID = 2354]
40 [Option ID = 2355]
30 [Option ID = 2356]

A w N =

3) By reading the accompanying graph, determine the INCORRECT statement out of the following.
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[Question ID = 590][Question Description = CHEM_SET_1_Q003]
1. Melting point increases with pressure
SICTolicd GId D ATl TGl &

[Option ID = 2357]
2. Melting point decreases with pressure
SIcTolich GId @ AT fcdl 3

[Option ID = 2358]
3. Boiling point increases with pressure



DAl GId D A Gl 3

[Option ID = 2359]
4. Solid, liquid and gas can co-exist at the same pressure and temperature
SR, Gd d 31 A6l GId d Al W AR D2 Al &

[Option ID = 2360]

4) Consider a series of letters placed in the following way

U_G_C_C_S_IR

Each letter moves one step to its right and the extreme right letter takes the first position, completing one operation. After
which of the following number of operations do both the Cs not sit side by side?

forerad 3 3R 3Rl R fdar @3
U_G_C_C_S_I_R

32 31&IR 3MUol SRl U cH dGdl & dell TRA SRI F¥erd sige Yo J2rel UR IR U yaresr YUl @l 3 foror 133 R yareror Jizgzinsil 3 A
fparad arg Jell C URT-urRT o1él Z&d?

[Question ID = 591][Question Description = CHEM_SET_1_Q004]
1. 3
[Option ID = 2361]
2. 10
[Option ID = 2362]
3. 19

[Option ID = 2363]
4. 25

[Option ID = 2364]

5) Suppose three meetings of a group of professors were arranged in Mumbai, Delhi and Chennai. Each professor of the
group attended exactly two meetings. 21 professors attended the Mumbai meeting, 27 attended the Delhi meeting and 30
attended the Chennai meeting. How many of them attended both the Chennai and Delhi meetings?

Jirel fop greut i et Fsiftsai aarer: #uas, Sorcll aen dofets 3 RIS ol sRil 32 e sof 3 A dact o=l oI HenftsAl 3 onfirer
gu 21 yiermuem Jgaas Asnydl d, 27 ereil Honydt 3 aen 30 Uofors AHaNydl # onfdicr gu fdodol greRmud feeqeil den <ojors Sloll AdsniftsAl I
onfdrer gu?[Question ID = 592][Question Description = CHEM_SET_1_Q005]
18 [Option ID = 2365]
24 [Option ID = 2366]
. 26 [Option ID = 2367]
. Cannot be found from the above information
WA eIl 3 Ul ol eoIRN off Al [Option ID = 2368]

A W N -

6) A vessel is partially filled with water. More water is added to it at a rate directly
proportional to time [i.e. ; % o t]. Which of the following graphs depicts

correctly the variation of total volume v and time t?

U S A S oIt 2R g3 81 T H AR it 9 b e ol R A [e., 2L oc ]
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[Question ID = 593][Question Description = CHEM_SET_1_Q006]
1 [Option ID = 2369]
2 [Option ID = 2370]
3 [Option ID = 2371]
4 [Option ID = 2372]

A w N =

7) The triangle formed by the lines y=x, y=1-x and x=0 in a two dimensional plane is (x and y axes have the same scale)



-3t 3t uz 3@l y=x, y=1-x a1 x=0 3 JoIRI R fagst 3: (X eI Y 3181 AHTol AUDRHA D 3)

[Question ID = 594][Question Description = CHEM_SET_1_Q007]

1. isosceles and right-angled
fGmmyor vd claaior
[Option ID = 2373]

2. isosceles but not right-angled
[Option ID = 2374]

3. right-angled but not isosceles

fraor g .

[Option ID = 2375]

4. neither isosceles nor right-angled
of Al fgeggst, of A cigapiur

[Option ID = 2376]

8) A train running at 36 km/h crosses a mark on the platform in 8 sec and takes 20 sec to cross the platform. What is the
length of the platform?

Top Ycrenst 36 fapsfi/sict bt sifer A yiewf & v ol o 8 Addors A aenm yaicwif @ 20 Ados A UR dxdt 3 yclewnd & ciar fosdoft 3?7
[Question ID = 595][Question Description = CHEM_SET_1_Q008]

. 120 m [Option ID = 2377]

. 280 m [Option ID = 2378]

. 40 m [Option ID = 2379]

. 160 m [Option ID = 2380]

A W N -

9) The difference between the squares of the ages (in complete years) of a father and his son is 899. The age of the
father when his son was born

b fUer @ Yy i 3y (gut adi 3) @ aelf o1 3iaz 899 & S/ goy &I STold 3311 3 WRI furar i 3=y off [Question ID = 596][Question
Description = CHEM_SET_1_Q009]
1. cannot be ascertained due to inadequate data.
31quf 3Ticpst @ BRI S ofél b S At [Option ID = 2381]
2. is 27 years
27 ad [Option ID = 2382]
3. is 29 years
29 ad [Option ID = 2383]
4. is 31 years
31 adf [Option ID = 2384]

10) % change (2014) (2015)
over
Previous i
year 10
g
year
-5

=10+
=10 -10

W rhysics ) chemistry [ Biology

The graph shows the percentage change (over the previous year) in the number of candidates passing the three subjects.
Which of the following inferences can be drawn from the above graph?

S 3 diior fereril 3 Sehivt Blor arct ferenf2il & FizRn # dlor arcl yfeierda acema (el o &t qetonn ) I goifen s 3 foRe 3 A dla-1
forgept forasent st 2rasar 87

[Question ID = 597][Question Description = CHEM_SET_1_Q010]
1. The total number of students qualifying in Physics in 2015 and 2014 is the same
siiferd (Physics) fasiror 3 3dciivf dlot arel frenffell &1 qget iaRn 2015 aen 2014 3 w961 8

[Option ID = 2385]
2. The number of students qualifying in Biology in 2015 is less than that in 2013
2013 ot 3migm 2015 3 Sta farstrer (Biology) 3 3dgdivi gt arel fenfefil &bt ixgn wa &

[Option ID = 2386]
3. The number of Chemistry students qualifying in 2015 must be more than the number of students who qualified in Biology in 2014
2014 3t Siq firstrer 3 Ieeiivf glol arel feenfefil &I AR I ettt 3 2015 3 AR fstor (Chemistry) 3 3dgdivl glel arel f[enfeRil b IR 3ifEd gloft anfde

[Option ID = 2387]
4. The number of students qualifying in Physics in 2015 is equal to number of students in Biology that qualified in 2014
2014 3 Siq fArstrer 3 Ieelvf glol arel feenfefil &I R aer 2015 9 silfere fersiror 3 3dcivi ol arel fdenffil bt e 9ol &8



[Option ID = 2388]

11) A milkman adds 10 litres of water to 90 litres of milk. After selling 1/5t" of the total quantity, he adds water equal to
the quantity he has sold. The proportion of water to milk he sells now would be

uop gerarent 90 efiez g1 3 10 cfice urell RBreren 3 ager g&1 @1 1/5th 91151 a0l D @16 a6 I $1RT 3 A S 91°T Bl AT D TR 3R urel
RBremar 3 a1 Bigyur 3 urefl @ g&r @1 srgqura 3:[Question ID = 598][Question Description = CHEM_SET_1_QO011]

72 : 28 [Option ID = 2389]

28 : 72 [Option ID = 2390]

. 20 : 80 [Option ID = 2391]

. 30 : 70 [Option ID = 2392]

A W N -

12) 8113 x 8119 x 81127 x 811781 x .., up to infinite term will be equal to

8113 x 8119 x 811727 x 81181 x ..., I 3reicl ad @I &I den[Question ID = 599][Question Description = CHEM_SET_1_Q012]
3 [Option ID = 2393]

9 [Option ID = 2394]

27 [Option ID = 2395]

81 [Option ID = 2396]

A w N =

13) The distance between X and Y is 1000 km. A person flies from X at 8 AM local time and reaches Y at 10 AM local time.
He flies back after a halt of 4 hours at Y and reaches X at 4 PM local time on the same day. What is his average speed for

the duration he is in the air?

<l el X aan Y @ dfa & g§t 1000 km 3 wos qafes et X A J2mfl err 8 AM w61 forme saré agy RI J2ret Y uR il 6wt 10
AM w51 ugaar 3 Ferel Y WR 4 #@¢ @ {d9fet & u9ard ds Yol: 3l fSa1 aars Ay GRI Farel X ol JATGIRI FRT 4 PM w51 clicar 8 qftd &f
BAIS AL B Slol 3 are fopaeit 3?2[Question ID = 600][Question Description = CHEM_SET_1_Q013]

1. 500 km/hour
500 fop.3ft. /gfer et [Option ID = 2397]
2. 250 km/hour
250 fp.3ft./yfer =ier [Option ID = 2398]
3. 750 km/hour
750 fop.3ft./yfer der [Option ID = 2399]
4. cannot be calculated with the given information
i o1 JcIolloIIR Siiel otdl fopen s 2tesen [Option 1D = 2400]

14) If equal weight of 22 carat gold (alloy of 22 parts gold and 2 parts copper by weight) and 24 carat gold (pure gold) are
mixed to form an alloy. What will be the weight proportion of copper in the alloy?

Afe 22 e @I Aloll (HRIGRIR 22 15T Aloll A2l 2 1T did @I [B19fend) den 24 dc ol Alell (g Aloll) A6l R 3 il Brofeng Soirit
Sl 3, ad Rrofeng A URIGRIR did @I srgfurda axn alen?[Question ID = 601][Question Description = CHEM_SET_1_Q014]

1. 1/2 [Option ID = 2401]

2. 1/8 [Option ID = 2402]

3. 1/12 [Option ID = 2403]

4. 1/24 [Option ID = 2404]

15) A tight fitting band is wrapped around the Equator. Another circular band whose length is 15 m more lies at a certain
height over the first band. A group of human beings attempt to pass under the longer band. Can they walk under it?
(Earth’s circumference is roughly 40000 km. The height of human beings is between 1 & 2m)

HJILRT I UR TP DAD2 defol arcll ugl ol o 3 uop gardl gapirpR Ul Rrrehl ciaré useht ugh &t srdem 15 3. siftre 3, uscht udh A @
ars R Reaa & quitrdl oI o A3g cidl Ul @ oifd A formcrel Bl Ayer w1 3 A1 d 3D ofld acl urisi? (geydt &t ufef?r cemer 40000

km 3 qufpdl & ciaré 13 2 afics & dia )

[Question ID = 602][Question Description = CHEM_SET_1_Q015]
1. Yes
3
[Option ID = 2405]
2. No
ordt
[Option ID = 2406]
3. Can not be determined
ST o1dt foperm ST rapar

[Option ID = 2407]
4. Only those with height less than 1.7 m
Dqct a8 8t ot 1.7 e ciars A da arel P 3

[Option ID = 2408]

16) A tells only lies on Monday, Tuesday and Wednesday and speaks only the truth for the rest of the week. B tells only lies
on Thursday, Friday and Saturday and speaks only the truth for the rest of the week. If today both of them state that they

have lied yesterday, what is it today?



A AAGR, FoIcMR 3R FEAR DI ddc $Io dicidl 3 a2 6ol [Soll 3 dact 1< dicidar 8 B spearR, 9@mdr qer ofsidr @I ddd g dieldl 3 dar
3ol feoll 31 et 4 dicar & i 3M1ST Sloll ddKd & fob @t Siell of o dlel o, dl 3IIsl Dol AT Gat 8?[Question ID = 603][Question
Description = CHEM_SET_1_Q016]
1. Monday
Asar [Option ID = 2409]
2. Thursday
spwarz [Option ID = 2410]
3. Sunday
Jfdarz [Option ID = 2411]
4. Tuesday
Fiorerarz [Option ID = 2412]

17) In how many ways can you place N coins on a board with N rows and N columns such that every row and every column

contains exactly one coin?

N gifersr dfep=il aen N Sefa tfepal arcr dIs ur N Riasml @1 fibdol YR A 31 Sl AGdI & aifes JeRIab Siferst Uftp a YA SHefa ufep 3 g
w8 Rragmr a1?
[Question ID = 604][Question Description = CHEM_SET_1_Q017]
1. N
[Option ID = 2413]
2. N (N-1)(N-2)..2x1
[Option ID = 2414]
3. N2

[Option ID = 2415]
4. NN

[Option ID = 2416]

18) Four small squares of side x are cut out of a square of side 12 cm to make a tray by folding the edges. What is the
value of x so that the tray has the maximum volume?

12 cm 911 arel 9ot @ ARl ®lell A X YSI dIcl Joll DI PIed?, AqUIEIF [PeIRl B! AIS®HR Ud ¢ olloll 3 ¢ D 3IfrDdad RIAa D fére x @1
M1 FARI?

[Question ID = 605][Question Description = CHEM_SET_1_Q018]

1. 1cm

[Option ID = 2417]
2. 2cm

[Option ID = 2418]
3. 3cm

[Option ID = 2419]
4. 4cm

[Option ID = 2420]

19) A buy n copies of a book at 20% discount. B gets the same book at 30% discount. What is the minimum value of n for
which B can buy one extra copy of the book, spending the same amount as A?

A 1=t gra® &1 n gieril of 20% ©¢ R Wilcar 8 B @I adl gaae 30% ©¢ ur frerdl 3 n o1 96 oR-Jeldd Alel SiId DISRI 3111 o AreT
erol I @2 B oI TS 318 gyaml &l A3 A SRI W6 31 gyl &I R A v iferes a1?7[Question ID = 606][Question

Description = CHEM_SET_1_Q019]
7 [Option ID = 2421]
8 [Option ID = 2422]
. 6 [Option ID = 2423]
. This problem cannot be solved unless the marked price of the book is known.
S AP b YRAAD DT Sifeh eI 3rsTd 3, 3 Yolel Pl &l ofal foparr s rar [Option ID = 2424]

A W N -

20) DRQP is a small square of side s in the corner of a big square ABCD of side S.

R
D c
p @

A B

What is the ratio of the area of the quadrilateral PBRQ to that of the square ABCD given S/s=3?



811 s arett ®icl aof DRQP, s1s11 S arcl a3 gsf ABCD @ uap @lot & &

R
D C
P Q
A B

afe S/s=3 3 <t aqeist PBRQ a ast ABCD @ giquet o1 srofurda azm 3?[Question ID = 607][Question Description =
CHEM_SET_1_Q020]
2/9 [Option ID = 2425]
1/6 [Option ID = 2426]
1/3 [Option ID = 2427]
2/7 [Option ID = 2428]

A w N =

Topic:- 701_PARTB_CSIR_FEB22_SET1
1) The correct order of the electron affinity for one-electron gain of the elements is

adqal &I v scragiol cifeer & fore scramgior dorefar o1 A8t @t 3 [Question ID = 711][Question Description = CHEM_SET_1_Q021]
F > Cl > Br [Option ID = 2841]
P > N > As [Option ID = 2842]
S > Se > O [Option ID = 2843]
K> Li > Na [Option ID = 2844]

A w N =

2) Among the following which set of molecular/ionic species all have a planar structure?

forEifeiRaa d A Faach Fzgen archl snfdac/smifore Aqdiefisr @1 718 Ac 3

[Question ID = 712][Question Description = CHEM_SET_1_Q022]
1. BrF3, FClO; and [XeFs]

BrF3, FClOpaem [XeFs]

[Option ID = 2845]
2. Xe0;3, [CIF4]" and FClO;

XeO3, [CIF4] aer FCLO,

[Option ID = 2846]
3. [CIF4]", BrF3 and [XeFs]

[CIF4]", BrF3aen [XeFs]

[Option ID = 2847]
4. FClO2,[XeFs]” and XeOs3

FClOy, [XeFs] aen XeOs3
[Option ID = 2848]

3) The total number of lone pairs of electrons on all the atoms in cyanogen azide and thiocyanogen respectively, are

JARIGIISIol USIsS Al YRIRIRIGISTe! @ Wil U=ATv]3Il Uz Iufl¥erd uardl scragial Joil i gut xgrn & [Question ID = 713][Question
Description = CHEM_SET_1_Q023]
1. 4and 6
4 qerr 6 [Option ID = 2849]
2. 6and 6
6 aer 6 [Option ID = 2850]
3. 3and 4
3 e 4 [Option ID = 2851]
4. 4and 4
4 qer 4 [Option ID = 2852]

4) Of the following statements regarding dissociative substitution in an octahedral transition metal complex,

(a) High steric hindrance between ligands in the metal complex favors fast dissociation of ligand.

(b) Increased charge on the metal atom/ion of the complex favours the acceptance of electron pair of the entering ligands.
(c) A pentacoordinated intermediate is observed.

(d) Nature of the entering ligand significantly influences the reaction.

Which are correct?



U HUCHCDRT HBGHAVT &Ir FHapel A fRisoll gferienae & fere foppifelRad 3 3 318l oot 3

(a) &g Fiaper @ forPToEt & aeRn Iau fofaedt st e & 9ofiy friisior 3 JerRID dtar 3

(b) et @ &g URAIVY/3IRIGI UR 9T 391, YAl O W foPIos @ scimgiel Jopt bl Adipfey 3 Aerid dlar 3
() ueb da IuAsHAIa aeRradl gfdra arar 3

(d) gaer @2 arcx fereros &bt gepfer wr sifdifpar uz Aeqayyt a2 geira usar

[Question ID = 714][Question Description = CHEM_SET_1_Q024]
1. aandd
aderd

[Option ID = 2853]
2. aandc
a qerc

[Option ID = 2854]
3. a,candd
a, caerd

[Option ID = 2855]
4, a,b,candd
a, b, caend

[Option ID = 2856]
5) For [Hg2]%*, the bond order and the orbitals involved in bonding are, respectively

[Hg,]% o foru aireier apat deIr Ji€erol 3 Jeg DYID 3, DAL

[Question ID = 715][Question Description = CHEM_SET_1_Q025]
1. one;sands
©db; S del S

[Option ID = 2857]
2. two; sand p
Ql; s dem p

[Option ID = 2858]
3. one; pand p
GP; p dAr p

[Option ID = 2859]
4. three;sandd
cltor; s aer d

[Option ID = 2860]

6) Consider an octahedral complex Mazb,cd, where a, b, ¢, and d are monodentate ligands. The number of enantiomeric
pairs for the complex is

3rewerbiI Fme Mazbacd sl a, b, ¢, aur d vo <q Rpels 3, ur? R difsie g @ Yoifsesidifya Jopil &I Fxqar 3[Question ID =
716][Question Description = CHEM_SET_1_Q026]
. one
up [Option ID = 2861]
2. two
cI [Option ID = 2862]
3. three
ofor [Option ID = 2863]
4. four
ar [Option ID = 2864]

1

7) The effective magnetic moment (in BM) for a lanthanide f'° ion is approximately

D doenss 10 sirrer @ yurdl gadbiar smgoi (BM ) a1 Question ID = 717][Question Description = CHEM_SET_1_Q027]
1. 10.6
10.60 2 [Option ID = 2865]
2. 9.92
9.92 2 [Option ID = 2866]
3. 9.59
9.59 2 [Option ID = 2867]
4. 7.94
7.94 2 [Option ID = 2868]

8) Consider following statement(s) in the context of NO and CO ligands

A In the bent mode, NO donates three electrons to the metal center.
B. In IR spectrum, the v, for the bent nitrosyl ligand typically lies between 1525 and 1690 cm".
T The HOMO of NO and CO are 1m° and o orbitals respectivelv



NO @2 CO forresT & deet #f aafafaa sy ) e fifae

A dftha #1s & NO 91q e @ it Selagl= &l ol

B.  dfthd ATSEIRT foro1es & IR FIaga & vy, 1 1525 AT 1690 cm! & e ifderarhra srafeafa S |
C NO@ar CO & HOMO shaer: T* TaT 0 haTdh © |

SRERCET

[Question ID = 718][Question Description = CHEM_SET_1_Q028]
1. Aonly
aact A [Option ID = 2869]
2. Band C
B e C [Option ID = 2870]
3. AandC
Aaen C [Option ID = 2871]
4. AandB
A e B [Option ID = 2872]

9) ldentify the correct statement for the two reactions given below

SFye .
Xe+PtF, — [Xe]'[PIFg
XeF, + Mey,;NF ——=  [MeyN]*[XeFy]

=Arer &) g% &1 srfAferanait & fore @8 ua @ uewifaw

SFg
Xe + PtFy —= [Xel'[PtFal
XeFg + MegNF ——  [Me N]"[XeF 5]
[Question ID = 719][Question Description = CHEM_SET_1_Q029]
1. Xe and XeF4 both act as acids.
Xe e XeF 4 Glail 8l swepet bt aes orf w2 3 [Option ID = 2873]
2. Xe and XeF4 both act as bases.
Xe aen XeF4 cleil 8t &R &t s @rf w2 8 [Option ID = 2874]
3. Xe acts as an acid and XeF4 acts as a base.
Xe v 3wIet DI e aen XeF4 v gR &l @ ®orl wear & [Option ID = 2875]

4. Xe acts as a base and XeF4 acts as an acid.
Xe v 8 &t g aen XeF4 v 3wicl &t s ®rf wear & [Option ID = 2876]

10)
Consider the following statement(s) in the context of organometallic complex (x):

OMe

(COJscr:/\

Me

X

A. The carbene ligand donates two electrons to the metal and accepts d electrons to make a m-bond
B. The C (carbene) is nucleophilic

C. Rotation around the Cr=C{OMe)Me double bond has low barrier (< 10 kcal/mol)

Correct statement(s) is/are:

a-uTfcass §gd (X) & Tgd A Fafafad syl ) far fifee

OMe

(COsCr :<

Me
X

A Tl TS 2 Selael= UTg @ UgT &Rdl & AR T-3dY a1t & o d -Selagi=T o TieR ST B
B.  C (wrdla) anfdies &e 8

C. Cr=C(OMe)Me fgamay & =i 3R o= & forw 3/ara == 8Ia1 & (< 10 kcal/mol)

TE DU B/




[Question ID = 720][Question Description = CHEM_SET_1_Q030]
1. AandB
A e B [Option ID = 2877]
2. Aonly
et A [Option ID = 2878]
3. AandC
a aen ¢ [Option ID = 2879]
4. Band C
B @em C [Option ID = 2880]

11) The penetrating power (R) and ionizing power (I) of a, B, and y rays follow the ordering

Qa, B, aem y faszvil & deror o1fes (R) den smmifora aw2or &t orftn (1) =T a1 @1 rerRvT ol 3, a6 3

[Question ID = 721][Question Description = CHEM_SET_1_Q031]
1. Rg>Ry> Raand Ig > ly> la

RB>Ry>RaaanIB>Iy>Ia

[Option ID = 2881]
2. Ry >Rg>Rqaand Ig >y >la

Ry>R[3>RaﬁanI[3>ly>Iq

[Option ID = 2882]
3. RB>RO>RYandla>IB>1y

RB > RA > RY aar IAL > IB > 1Y

[Option ID = 2883]
4. RY >RB >R and I > I > 1y

RY > RB > RQ qar IAL > IB > 1Y
[Option ID = 2884]

12) For the ligand-to-metal charge-transfer (LMCT) transitions in the oxo-anions given below, the wavelength of the
transitions are in the order

221 5RI 3ifenil SBUIRIGI # foPTo[s A &Irg Bl A 91 AATeTiaRYI Al (LMCT) & fere aveicel o1 18l aat 3[Question ID = 722][Question
Description = CHEM_SET_1_Q032]
1. V4% < CrO4%- < MnO4~and WQ42- < MoO42- < CrOs2-

V043 < CrO42 = MnOa~aaur W42~ < MoO4? < CrO42-

[Option ID = 2885]
2. W0O4* = CrO4£2- = MnOs and W42 > MoQ42- = CrQa2-

V043 < CrOs?- < MnQa~ g2am W02~ = MoQa2- > CrQs2-

[Option ID = 2886]
3. W04 = Cr042 = MnOs~ and WO4#-<= MoQa?- < CrQ42-

V043 > CrO42- = MnO4~ gam W42~ < MoQ42- < CrQa2-

[Option ID = 2887]
4. \O4F = Cr042 = MnO+ and W42~ > MoQ42 = CrQ42-

V04 = CrO4? = MnQO4~ Tam WO+ > MoQ42- = Cr04?-

[Option ID = 2888]

13) Match the items of Column | with the applications given in Column |l

Column | Column Il
a. | Zeolite i. Solar cell
b. | Indium tin oxide ii. | COzcapture
[ LiCoQOz ni. | Fuel cell
d. | Ptalloy iv. | Battery

hicta | & AT 1 Tarer= Siclet Il & Fel § fhifar|
ield | Enrcral||

a | foeenEe L | drer @




0| sRue-feasieass | - | COzwareor
¢ | LiCoOz T e
d | ptfasmg V-l el

e e

[Question ID = 723][Question Description = CHEM_SET_1_Q033]
1. a-iii; b-iv; c-i; d-ii [Option ID = 2889]
2. a-i; b-iii; c-ii; d-iv [Option ID = 2890]
3. a-ii; b-i; c-iv; d-iii [Option ID = 2891]
4. a-iv; b-ii; c-iii; d-i [Option ID = 2892]

14)  The major product formed in the following reaction is

Cl

conc. HMNOg
B
conc. HaS0y,
Cl
[& (Ctr) ~

fresfoiaa sfafea & Refa e seug &

cl
conc. HNO
cone. HyS0.
Cl
[Question ID = 724][Question Description = CHEM_SET_1_Q034]

cl Cl

s

NO,

[Option ID = 2893]
cl cl

g_%

SO.H

[Option ID = 2894]
Cl Cl

4

NO,

[Option ID = 2895]
Cl Cl

4

SO.H

[Option ID = 2896]

15) The following transformation

oy 1

is an example of

A TafEd TaRoT v SgRIoT &

(@)

[Question ID = 725][Question Description = CHEM_SET_1_Q035]
1. [3m+2m] cycloaddition



[3m+2m] JIsaeiRicete @1 [Option ID = 2897]
2. [6m+2m] cycloaddition

[6T1+21] JsaciRicetet @1 [Option ID = 2898]
3. [8m+2m] cycloaddition

[81+2m] ArsaciRipetst @1 [Option ID = 2899]
4. [8m+4m] cycloaddition

[8m+4m] AsaciRipes @1 [Option ID = 2900]

16) The pKa values for the following compounds

are in the order

Aeafefaa iffer & o pKa 711 & T8 ha &

0 0
o 0 0 0 W
)\/“\ MeoMOMe O?(O
A B o

[Question ID = 726][Question Description = CHEM_SET_1_Q036]
B > C > A [Option ID = 2901]
A > B> C [Option ID = 2902]
C > B> A [Option ID = 2903]
B > A > C [Option ID = 2904]

A WN -

17) The reaction that is expected to show a primary kinetic isotope effect for the indicated H-atom (C-H) is

fafssa H-uzamvg (C-H) @5 fere yapnfdra sifdifipzn i greifdie sifersr Asrienfore gema @i gorfdl 3, ag 3[Question ID = 727][Question
Description = CHEM_SET_1_Q037]

1 H FeCly Br
U =

[Option ID = 2905]
0/‘\;’/ OH

2. H heat @/\/
-

[Option ID = 2906]
0 Bra/H* o
3 )I\/H R )J\/EF
[Option ID = 2907]
OH

4. H-50
)\/H = B el

[Option ID = 2908]

18) The molecular orbital involved in the interaction of the oxime shown below, with a base is

.0O-H
N

A

e TaT HihdIsa & A0S ®e® A1 A2 & 19 A= 6d1 5 G fad giar s, 98 &

L7H
N

il



[Question ID = 728][Question Description = CHEM_SET_1_Q038]
1. ¢ of O-H
O-H @1 o [Option ID = 2909]
2. ¢ of C-H
C-H @1 6" [Option ID = 2910]
3. oof O-H
0O-H @1 0 [Option ID = 2911]
4. oof C-H
C-H @1 6 [Option ID = 2912]

19)  The structure that corresponds to the most stable conformation of the following compound is

choj,m
cr o7 el

G i1 rtafag giffes & goifs RR gsur d da ard &, oo

CI\[O:rCI
Lo R

[Question ID = 729][Question Description = CHEM_SET_1_Q039]

1. o 767 cF
[Option ID = 2913]
¢ cl
b e lo97
cl-£L09% ¢y
[Option ID = 2914]
cl

3. CI"FBO\iCl

Cl

[Option ID = 2915]
Cl cCl

4. oo
¢l Cl

[Option ID = 2916]

20) The correct relationship between the following structures is that they are

H Me Me H
;&(H HA
Me Me

g st s AT oo dau s, o

H Me Me H
AH HA
Me Me

[Question ID = 730][Question Description = CHEM_SET_1_Q040]
1. identical
3wrel & [Option ID = 2917]
2. enantiomers
Valfsesiez & [Option ID = 2918]
3. diastereomers
sgferfeerd! fofdet s@mazma & [Option ID = 2919]
4. constitutional isomers
JEcolagid WA & [Option ID = 2920]

21) The major product formed in the following reaction

i. t-BuOK



i. HyO*
IEESIRITCR I T
i. +BUOK
EiOC -~ + PhCHO —
CO,Et —
il. H30
# R e #eg scurg &

[Question ID = 731][Question Description = CHEM_SET_1_Q041]

E10,C
1. \E\cozﬂ

Ph

[Option ID = 2921]

5. HOZG [ CO,EL
Ph

[Option ID = 2922]

N E10,C | COLEl
Ph

[Option ID = 2923]
) HO,C | O

FPh

[Option ID = 2924]

22) The major product formed in the following reaction

Pd{PPh3)
Ph.— Cl 4 PhMgBr T

Raferi@a sfafrar

[Pd(PPhs),]
Ph_CI + PhMgBr ———

& forfad &g 3cug &

[Question ID = 732][Question Description = CHEM_SET_1_Q042]

Ph Cl
1. =

Ph

[Option ID = 2925]
2. Ph. Ph

[Option ID = 2926]
Ph

3. e
Ph
[Option ID = 2927]
Ph CI
G E
Ph

[Option ID = 2928]

23) The correct match for the Bond Dissociation Energies (BDE) of the C-H bonds

of compounds in Column |, with the values in Column Il is (As an example, the
BDE for Me-H is 105.0 kcal/mol)

Column | Column [l
BDE (kcal/mol)

> i. 110.9
b. @H i, 711
c. @_H i 1320




| ﬂ.| AL=L—H | I\F.| Ju.o

wied | | =2 91T & C-H steigl &1 wiad || # 2t 25 oy (419 =irai (BDE)
& HTH1 % "1 Tl AT g (33T80: Me-H % firg BDE 105 0 kcal/mol §)

Hie | wHia |
BDE (kcal/mol)

a. | [>n i. 110.9
b. @_H ii. 711
c. QH i, 132.0

d. HC=C-H iv. 906

[Question ID = 733][Question Description = CHEM_SET_1_Q043]

1. a-iii; b-1iv; c-1i; d - ii [Option ID = 2929]
2. a-i; b-iii; c - ii; d - iv [Option ID = 2930]
3. a-iii; b-1i; c-iv; d-ii [Option ID = 2931]
4. a-iv; b-i;c-ii; d-iii [Option ID = 2932]

24) The ozonolysis of a hydrocarbon in the presence of water produced pentanoic acid and carbonic acid. The hydrocarbon
is

U BISIIPIdol T SIct f 3ufderfer 3 siisilel Ul UeICollsd 33IcT eIl DIaliord 3MIcT Al & arsgimIda & [Question ID = 734][Question
Description = CHEM_SET_1_Q044]
1. 1-hexene
1-azfier [Option ID = 2933]
2. 1-hexyne
1-3azmsot [Option ID = 2934]
3. 5-decene
5-3dtar [Option ID = 2935]
4. 5-decyne
5-3rsat [Option ID = 2936]

25) The cormrect order of C=0 stretching frequency in IR spectrum for the following compounds is
0

B w O

et sty

cl
A B C
T 9T
o]
o ﬂ\,ﬁzzf O
e St
Cl
A B C

% 7 IR T4s § C=0 &1 99 sAg = #T dal FH 2

[Question ID = 735][Question Description = CHEM_SET_1_Q045]
1. A > C > B [Option ID = 2937]
2. B> C > A [Option ID = 2938]
3. C>B > A [Option ID = 2939]
4. B> A> C[Option ID = 2940]

26) Which of the following compound has the 'TH NMR Spectrum 'H NMR: & 2.4 (s, 3H), 3.9 (s, 3H), 7.25 (d, J = 7 Hz, 2H),
7.95 (d, J = 7 Hz, 2H) ppm

RrpifeiRaa 'H NMR aiiw3, 'H NMR: & 2.4 (s, 3H), 3.9 (s, 3H), 7.25 (d, J = 7 Hz, 2H), 7.95 (d, J = 7 Hz, 2H) ppm geifer arctr

st & [Question ID = 736][Question Description = CHEM_SET_1_Q046]
O, _OMe

OMe



[Option ID = 2941]
O.__CH;

OMe

[Option ID = 2942]
O.__OCH,

CH,

[Option ID = 2943]
O.__CHj,

CHa

[Option ID = 2944]

27) The combination of two reflections, o_0,, about an intersecting mirror plane is equivalent to

gie=eEt 9 F6 UL Uaad Tl o, 0, 1 Gars o8k 3o 8, 9% &

[Question ID = 737][Question Description = CHEM_SET_1_Q047]
1. 8,

[Option ID = 2945]
2.

[Option ID = 2946]
3. oy

[Option ID = 2947]
4.

[Option ID = 2948]
28) For a micro-canonical system, the correct probability distribution function for energy is given by

T ASDY Doilferased forprr @ ferg, Feif &t A8 YiRiar faarur weror @1 Sar 3 [Question ID = 738][Question Description =

CHEM_SET_1_Q048]
1. Exponential distribution function
azardicl faaur werer [Option ID = 2949]
2. Gaussian distribution function
s3I fdaRur wetor [Option ID = 2950]
3. Poisson distribution function
yaril fdazer werer [Option ID = 2951]
4. Uniform distribution function
eIl fdaRur wetel [Option ID = 2952]

29) The Miller indices of the planes parallel to the b axis and intersecting the a and ¢ axis, as shown in the figure, are

L4

(ii)

b STeT % HHETIAL T97 @ T ¢ AT HI 57 % ATEEL Tid=a2 FLd are a=i & (HeL g g

- 0} - . . . a
A



(i)
[Question ID = 739][Question Description = CHEM_SET_1_Q049]
. (i) 101, (ii) 102 [Option ID = 2953]
. (i) 102, (ii) 101 [Option ID = 2954]
. (i) 100, (ii) 101 [Option ID = 2955]
. (i) 100, (ii) 102 [Option ID = 2956]

A WN -

30) The volume of nitrogen gas adsorbed at STP to form a monolayer on a porous solid surface is 22.4 cm3 g, If the area
occupied by one nitrogen gas molecule is 16.2 AZ, then the surface area (in cm? g') of the solid is close to:

U AL SIA Al Uz RN 31 D2 TDIVD U sollol @ fe1Q ssgistol 31 @I STP uz simaeRId sirRidel 22.4 cm? g1 3 sisdisior 3ta o1
o 31y Afe16.2 A2 gig @l aerar 8l al ok &t a1z @1 Sigwd (cm? g 3) Rrrd Broca 3, a6 3

[Question ID = 740][Question Description = CHEM_SET_1_Q050]
1. 1.2 x 107
[Option ID = 2957]
2. 9.8 x10°
[Option ID = 2958]
3. 1.2x10°

[Option ID = 2959]
4. 9.8 x 108

[Option ID = 2960]

31) The amount of Ba(NO3); (molecular weight 261.32 amu) required to be added to 500 g of a 0.11 mol kg™ solution of
KNO3 in order to raise its ionic strength to 1.00 is approximately:

Ba(NO3), @I #ier Fsfr 261.32 8 KNO3 @ 0.11 mol kg™! Rierrer &t smafsras smiea @ 1.00 awm ool @ forg, saa> 500 g 3 ey sior
arct Ba(NO3), &t smmaepaes sy ceweI [Question ID = 741][Question Description = CHEM_SET_1_Q051]
1. 38.8¢g
38.8 g & [Option ID = 2961]
2. 19.4¢
19.4 g & [Option ID = 2962]
3. 76.2¢g
76.2 g & [Option ID = 2963]
4. 126.5¢
126.5 g 2 [Option ID = 2964]

32) The commutator, [z, 2] is equivalent to

T [, 57| T EAAGA
[Question ID = 742][Question Description = CHEM_SET_1_Q052]
1. —2ihp,

[Option ID = 2965]
2. 2ihp,

[Option ID = 2966]
3. —ihp,

[Option ID = 2967]
4. hp,

[Option ID = 2968]
33) The number of micro states corresponding to the atomic term symbol “F is

WAV U Yeltas 4F 3 Jiera asamiee &t dwgar 3 [Question ID = 743][Question Description = CHEM_SET_1_Q053]
7 [Option ID = 2969]

12 [Option ID = 2970]

. 28 [Option ID = 2971]

. 42 [Option ID = 2972]

A W N -

34) When yellow phosphorous is converted to red phosphorous, the entropy and volume of the system do not change.The
order of this phase transition is most likely to be

it BRIGIRA dicd GRYBRA I uf¥afdd el uz forwrr B it siiz smRider 3 uf¥ade o1&t dlar 3 yrazien Jamgvr & Aaiftie Fmnfaa oife



3[Question ID = 744][Question Description = CHEM_SET_1_Q054]
3 [Option ID = 2973]
2 [Option ID = 2974]
1 [Option ID = 2975]
0 [Option ID = 2976]

AN wN -

35) When three of the phases of a two component system are simultaneously in equilibrium the number of degrees of
freedom is

fsaee formrI i ol YraierRi v ATer AR G 3 3, dl $Adl Aadqar bife &bt iz 3 [Question ID = 745][Question Description
= CHEM_SET_1_QO055]

0 [Option ID = 2977]

1 [Option ID = 2978]

2 [Option ID = 2979]

3 [Option ID = 2980]

A WN -

36) The hypothetical NMR spectrum of 'Hin 'H - C - 2H would consist of (spin of theZH is 1) a

2H &t Buet1 3 H - C - 2H & ufywfeua 'H NMR taxca @ yefdfa dism [Question ID = 746][Question Description =
CHEM_SET_1_Q056]
1. Singlet
upad [Option ID = 2981]
2. Doublet of 1:1 ratio
1:1 sigqurc @t fgas [Option ID = 2982]
3. Triplet of 1:1:1 ratio
1:1:1 3igqure @1 fefas [Option ID = 2983]
4. Triplet of 1:2:1 ratio
1:2:1 3igquia o1 fegas [Option ID = 2984]

37) The total o -electron density on the four carbon atoms of trans butadiene are in the ratio

trans sIcISEel @ ARl WIdel URATULSIT U el [-sciagiol a9l vl ¢ai? A SrA sioqurd 4 3, a8 3
[Question ID = 747][Question Description = CHEM_SET_1_Q057]
1. 1:1:1:1
[Option ID = 2985]
2. 1:2:2:1
[Option ID = 2986]
3.1:72:72:1
[Option ID = 2987]
4, 1:3:3:1
[Option ID = 2988]

38) The reactive cross section is expected to be the largest for the reaction

sifdifepen i fere sifdifeprmofier sroyzier uf¥ade Faiftres garnfdra 3, as 3 [Question ID = 748][Question Description =

CHEM_SET_1_Q058]

1. Li+ Cly — LiCl + Cl [Option ID = 2989]
2. Na + Clp [Option ID = 2990]

3. K+ Clp [Option ID = 2991]

4. Rb + Cly [Option ID = 2992]

39) The rate of decomposition of a gas is 10 mM s'" when 10 % is reacted and it is 5 mM s™' when 40 % is reacted. The order
of the reaction is:

Sie g 31 10 % sifdifenzr @2 el 3, ad 3l sruacet e 10 mM s™! 8t &, siiv g2 5 MM s 2SIt 3 st 40 % aifdifenzr @2 ol 3
iR Bt DR 3

[Question ID = 749][Question Description = CHEM_SET_1_Q059]
1. 2

[Option ID = 2993]
2. 1.71

[Option ID = 2994]
3.0

[Option ID = 2995]
4. 2.15

[Option ID = 2996]

40) For a person weighing 70 kg the minimal volume (in mL) of a fatal dose of a compound with LDso = 80 mg.kg™!, and
density = 1.45 g.mL" is



70 kg dSiol @ oA D fore uas A1 &t anrdm Ay @ sifergga amrreet (mL ) 3 (LDsp = 80 mg.kg!, =i @I @otea = 1.45 g.mL")
[Question ID = 750][Question Description = CHEM_SET_1_Q060]

1. 5.6 [Option ID = 2997]
2. 3.9 [Option ID = 2998]
3. 0.8 [Option ID = 2999]
4. 0.4 [Option ID = 3000]

Topic:- 701_PARTC_CSIR_FEB22_SET1

1) Identify the thermodynamically stable structure of [(n®-CsHs)Fe(p=-CO)(NO)|

[(n3-CsHs)Fe(u-CO)NO)]z T =T AIfdsa: Hal 42=1 Ug=1y

[Question ID = 751][Question Description = CHEM_SET_1_Q061]
0

8]
C N{’/f/
1 Fe/ \Fe/

s @

7 |

o]

[Option ID = 3001]

Q

0
|
4 Fe/ \Fe’/ "
O,HH:___‘_N/ \\C/ @
|
(0]

[Option ID = 3004]

2) Which of the following reaction(s) do(es) NOT occur

MeCN
(i) [NPCls]3 + 8 NaF ———= [NPF2]3 + 6 NaCl
reflux

CeHsCl
(i) n PCls + N NHCI — "> [INPCl), + 4 nHCI[n = 3, 4,5..]
refiux

CgHsCl -
(i) n PR+ n NHF  — b= [NPFala+ 4nHF [n=34,5]

Feretfer ey oo ) & & e et g &2

. MeCN
(i} [NPCla]y + 6 NaF m"‘ [NPF]; + 6 NaCl

CgH5CI
(i) n PClg + n NH4CI W [NPCl3]y + 4 nHCI[n=3 4, 5.]

CeHsCl
(ili) N PFg + N NHF ———= [NPFalo+ 4nHF[n=34,5.]
reflux



[Question ID = 752][Question Description = CHEM_SET_1_Q062]

1. (i) and (iii)

(i) aem (iii) [Option ID = 3005]
2. (i) and (ii)

(i) aem (ii) [Option ID = 3006]
3. (i) only

@ad (i) [Option ID = 3007]
4. (iii) only

et (iif) [Option ID = 3008]

3) Consider the following statements for the self-exchange electron transfer reaction in [Cr(H20)e]%*/3*
a. o* orbitals are only involved in electron transfer

b. It involves large inner-sphere reorganization energy

c. It involves no change in M-L bond lengths

d. Rate of self-exchange electron transfer is fast

The correct statements are

[Cr(H20)6]%3* bt Haei fafsmrI sciaxgiol Aersiiazur sifiifipan @ fore fmppifeiRad werel uz faar Hifse
a. scaciol AATGTIARYT I dad 6* dmerd ARALIT 3l 3

b. 5313l stia= 8iq Yot forarfor eif faremer 2kt 3

c. 3313l M-L andier ciardaii 3 ufade o8t dian 3

d. Jeri faforrr scagior Jearoliar & 2 diq kil 3

I8l BT &

[Question ID = 753][Question Description = CHEM_SET_1_Q063]
1. a,bandd
a, baerd

[Option ID = 3009]
2. aandb
aaer b

[Option ID = 3010]
3. aandc
a qerc

[Option ID = 3011]
4. bandd
b aem d

[Option ID = 3012]

4) The type of molecular orbitals in the allyl ligand (CH,=CH-CH, ) that are used for c-donation and [0-back donation with
metal d-orbitals, respectively are

erq @ d- eIl A scdgioll DI 0- Slol deIr [1- U9RI Glel aﬂﬁmﬁéﬁaiﬁﬂa\g(CHFCH-CHz—)EBstBaasas&mﬁquasn, DA B

[Question ID = 754][Question Description = CHEM_SET_1_Q064]
1. 2oand 30
200 @en 300

[Option ID = 3013]
2. 10 and 300
10 e 300

[Option ID = 3014]
3. 30 and 200
300 aen 200

[Option ID = 3015]
4. 10 and 20O
100 qer 200

[Option ID = 3016]

5) Consider following terms. Identify those which are relevant to d.c. polarography
A. Thermal current

B. Supporting electrolyte

C. Depolarization

D. Gelatin

Correct answer is



foreifeRaa arapr sl ur fdar difsre st d.c. dicRebl & fere yrifdie 3 Seaw! usarfore
A. ardiz gRt
B. sraciq fagia sruaca

C. faggaur
D. frefea

I3 IAMR 3

[Question ID = 755][Question Description = CHEM_SET_1_Q065]
1. A,B,and C
A, B, aer C

[Option ID = 3017]
2. A,BandD
A, B @er D

[Option ID = 3018]
3. B,CandD
B, C a@em D

[Option ID = 3019]
4. Cand D only
Dact C aer D

[Option ID = 3020]

6) Match the iron and copper proteins with biological function in the table below:

Iron protein Copper protein Biological function
A | Hemerythrin i | Azurin X | Oxygenase
B | Cytochrome P450 ii | Hemocyanin  |Y | Electron transfer
C | Rieske protein iii_ | Tyrosinase Z | Oz transport

The correct matches are

3IRIFeI deIl DIUR YIcloll @I f3rciret 3oid> uab SiA Sid dRI A Hifsie

3R Gictel DiuR Qiélel Sia Rt
A Staif¥efior i QSRISaT X sifasiisorRT
B ~ ii Barrsioro Y| SoImgiel AR
P450
c o1 et fii erARoRT yA 0, smRfsrer
38} Rreiror 3

[Question ID = 756][Question Description = CHEM_SET_1_Q066]
1. A-ii-Z, B-iii-X,C-i-Y

[Option ID = 3021]
2. A-ii-Z, B-i-X, C-ifi-Y

[Option ID = 3022]
3. A-iii-Y, B-i-Z,C-ii-X

[Option ID = 3023]
4. A-i-Y, B-iii-Z, C-ii-X

[Option ID = 3024]

7) The set of structures showing the correct hapticity of azulene on the basis of the 18 e rule, is

18 e foraat @ e uz FHdolsil a1 Ac KRR Ygycllar & 3wl A3l yeidfa 3, as 3
[Question ID = 757][Question Description = CHEM_SET_1_Q067]

49 €9

{OC)-Fe Fe(CO);  (OC):Mo Mo{CO);




[Option ID = 3025]

Ly G

(OC)Fe Fe(COJ; (OC):Mo Mo(CO);

[Option ID = 3026]

-9 &y

(OC},Fe Fe(COy: (0C);Mo Mo(CQ);

[Option ID = 3027]

AP &P

(OC).Fe Fe(CO); (OC);Mo Mo(CO);

[Option ID = 3028]
8) Which of the patterns (A, B, C or D) fits best with the 13C NMR spectrum of TiCl3(CDH;) [Given: '.J(C-H) > 'J(C-D)]

et 1 Gicef (A, B, C or D) TiCI3(CDH2) & 13C NMR iaxgar & aimer w13} 1étes doan 3 2 [Ran 3 1J(C-H) >1J(C-D)]

A 5"

[Question ID = 758][Question Description = CHEM_SET_1_Q068]
1. A

[Option ID = 3029]
2. B

[Option ID = 3030]
3. C

[Option ID = 3031]
4. D

[Option ID = 3032]

9) The number of CO bands for isomers from sets (i) and (ii) in their IR spectra

Set (i): Trigonal bipyramidal isomers, axial-Fe(CO)4L (A)and equatorial-Fe(CO)4L (B)
Set (ii): Octahedral isomers, fac-Mo(CO)sL3 (C) and mer-Mo(CO)sL3(D)
are

A<k (i) aen (ii) 3 fu s1e JPaREl @ IR U@l 3 CO Josi ot izpn 3
Ae (i) : PpEoIme [ERRBE senara, axial-Fe(CO)4L (A) asm equatorial-Fe(CO)4L (B)
e (ii): srewerdRn FaerRE, fac-Mo(CO)sLs (C) aem mer-Mo(CO)sLs (D)

[Question ID = 759][Question Description = CHEM_SET_1_Q069]
1. A,4andB, 3;C,3andD, 2
A, 4aen B, 3; C, 3qe D, 2

[Option ID = 3033]
2. A,4andB, 3;C,2andD, 3
A, 4aer B, 3; C, 2aen D, 3

[Option ID = 3034]
3. A,3andB,4;C,3andD, 2
A, 3aer B, 4; C, 3aen D, 2

[Option ID = 3035]
4. A,3andB, 4;C,2andD, 3
A, 3@ B, 4; C, 2qan D, 3

[Option ID = 3036]



10) In 3-iron ferredoxins, the number of sulfide bridges and cysteinyl ligands, respectively, are:

3-3RRa BisiaRiler d Acrwiss Aqsil aen Rrydifere rTors &t iRl aurer: 3[Question ID = 760][Question Description =
CHEM_SET_1_Q070]
. 3, 3 [Option ID = 3037]
. 4, 3 [Option ID = 3038]
. 3, 4 [Option ID = 3039]
. 4, 4 [Option ID = 3040]

A w N =

11) The absorption spectrum of [Cr(NH3)e]3* in water shows two bands around 475 and 365 nm. The ground term and the
spin-allowed transitions, respectively, are

[Cr(NH3)e]3* 1 it @ sraeiuur JUmeH <t s 475 der 365 nm S ARAURI golfdr 3 3[Sols <l deIr Ruel Jieldid JayavT waor &

[Question ID = 761][Question Description = CHEM_SET_1_Q071]
1. 2F: 4Tyg(F) — *T2g and 4Trg — *Azg

[Option ID = 3041]
2. 4F: %A — “Tag and “Azg —*T1o(F)

[Option ID = 3042]
3. 2(G: 2By — 2Thg and 2Eq —2T2g

[Option ID = 3043]
4. 2F; 29 — 2Tag and 2Azg —2T1g(F)

[Option ID = 3044]

12) Choose the correct statement(s) from the following:
(i) The trend in Lewis acidity among silicon halides is Sil4 < SiBr4 < SiCls < SiF4.
(i) Tin(ll) chloride can act as a Lewis acid and not as a Lewis base.

(iii) Aluminosilicates can display Brensted acidity.

foreiferRaa 3 3t W8 weerget

(i) Riferoror Semmss) 3 g1 3pIerar o1 @t Sils < SiBryg < SiCly < SiF4@

(ii) ot (Il) axRIES b I3 3Tl PI PRI B2 APl & PR T3 8IR DI PRI oldl B2 Addl &
(iii) dgRenRiferde §izes snrera ygfdfa o= Jwmar 3

[Question ID = 762][Question Description = CHEM_SET_1_Q072]

1. (i) and (ii)

(i) aer (ii)

[Option ID = 3045]
2. (i) and (iii)

(1) aer (iii)

[Option ID = 3046]
3. (ii) and (iii)

(i) aem (iii)

[Option ID = 3047]
4. (ii) only

(i) daer

[Option ID = 3048]
13) Consider following statements
A. PbCl; has low solubility in water.
B. Sulfides of As(lll) and Sb(lll) are soluble in ammonium sulfide.
C. SnS is soluble in yellow ammonium sulfide.
D. MnS is precipitated by passing HzS through acidic MnCl,.

Correct statements are

foraroiferRaa wereil ur foar Hifsie
A. Sret 3 PbClycht frerRrean oot 3
B. As(lll) e Sb(lll) @ erwIss rEforE AcTwIss 3 facriofier 3



C. SnS diar spiformr Acqwrss 3 facrifia 3
D. smciier MnCl; 3 H,S gaifdga @2t uz MnS sragiftra at sirar 3
IS Deret &

[Question ID = 763][Question Description = CHEM_SET_1_Q073]
1. A,BandC
A,Baear C

[Option ID = 3049]
2. B,CandD

B, Caen D

[Option ID = 3050]
3. A,CandD

a, caerd

[Option ID = 3051]
4. Aand Conly
@acet A aen C

[Option ID = 3052]

14) Which of the following statements for rubredoxin,
A. FeZ center has a tetrahedral geometry.

B. Reduced form of iron is diamagnetic.

C. FeZ* center undergoes Jahn-Teller distortion.

D. It is a [2Fe-2S] cluster.

are correct?

HfYSiirTe & for # HBrpEifiiRaa wesll ur far bifse
A. FeZ d5g bt spnfdifer aquwerdbia 3

B. 3ms2al @1 sufRi@ »u yfer-geadrn 3

C. FeZ* doig rel-2erk Rrzeuvr siivrar 3

D. s uaws [2Fe-2S] wmerieR 3

forarot 3 A dlet A At 37

[Question ID = 764][Question Description = CHEM_SET_1_Q074]
1. A,BandC
1. A,Baer D

[Option ID = 3053]
2. A, CandD
A, Cqen D

[Option ID = 3054]
3. CandDonly
dact C aer D

[Option ID = 3055]
4. Aand Conly
Dact A aern C

[Option ID = 3056]
15) The correct geometries for the metal carbonyl clusters, A-C

A. [Ru6(C0O)17B]~
B. [0s6(CO)18P]"
C. [0s4(CO)16]
are

enrq raiforer werRIcl, A-C & fere 18t spofarfer 3

A. [Ru6(C0O)17B]~
B. [0s6(CO)18P]”
C. [0s4(CO)16]

[Question ID = 765][Question Description = CHEM_SET_1_Q075]
1. A: pentagonal bipyramidal, B: trigonal prismatic, and C:tetrahedral

A: dagpsiier s, B: fepmeorast e+ aer C: aguwerdrr

[Option ID = 3057]
2. A: pentagonal bipyramidal, B: octahedral, and C: square

A: dagpsiier fGiist, B: smewerdrr qer C: asf

[Option ID = 3058]
3. A: octahedral, B: trigonal prismatic, and C: tetrahedral



A: syewerdRI, B: fepmerorast syt aer C: aquwerdrn

[Option ID = 3059]
4. A: octahedral, B: trigonal prismatic, and C: square

A: srewerhR, B: foRm@mrer a3t aer C: ast
[Option ID = 3060]

16) Which of the statements (A-D) given below are correct for B;Hs molecule:

A. Addition of Et;0+BF3 to NaBH4 in a polyether solvent produces B;Hg.
B. It has D2g symmetry.

C. Reaction of BaHe with NMe3 gives Me3NeBH3.

D. It is diamagnetic.

offax fou s1e werwil (A- D) 3 A ByHe & forg oot A 781 3

A. Et;0¢BF3 @1 NaBH4 @ a1mer uas urcli$er: faerier 3 Fidscrer BoHe 3ca oot d2ar @
B. st wafaifer Dod 3

C. BaHg 51 NMes3 31 sifdrfegeir MesNeBH3 Scft 3

D. weyfergraBoie

[Question ID = 766][Question Description = CHEM_SET_1_Q076]
1. A,B,and C
A, B, a@er C

[Option ID = 3061]
2. A,CandD
A, Cenr D

[Option ID = 3062]
3. Aand B only
A qern B dact

[Option ID = 3063]
4. Band D only
B den D @aet

[Option ID = 3064]

17) Match the following:

Measurement Spectroscopic Technique
a Binding energy i NMR spectroscopy
b Quadrupole splitting i Energy-dispersive X-ray
spectroscopy (EDS)
g Contact shift iii X-ray photoelectron
spectroscopy (XPS)
d Elemental analysis v Mossbauer spectroscopy
forEifeiRaa o1 Biemer Hifsre
HT TUFZHT AHATH
a | FET AT i NMR TseiT
T EEECIRERIES] i | AT atEdT X sree s (EDS)
c |FETstgia i | X-Toor weRTTETE geraei T AT (XPS)
d | o= e v | FTEETT TR

8} firctror 3

[Question ID = 767][Question Description = CHEM_SET_1_Q077]
1. (@) - (iii), (b) - (iv), (c) - (i), (d) - (ii)
[Option ID = 3066]
2. (a) - (iv), (b) - (i), (c) - (1), (d) - (i1)
[Option ID = 3067]
3. (@) - (i), (b) - (iv), (c) - (ii), (d) - (iii)
[Option ID = 3068]



4. (a) - (ii), (b) - (i), (c) - (iv), (d) - (iii)
[Option ID = 3065]

18) Consider the following statements regarding EPR spectra:

(a) For allowed transitions, AM: =+1 and AM, =0.

(b) For allowed transitions, AM= =0 and AM ==+1.

(c) Tetragonally elongated Cu(ll) complexes have g, = Q..

(d) The orbital considered as ground state for tetragonally compressed Cu(ll) complexes is d<2+2.
The cormrect statements are

EPR TuszAl & f=9 § Fafiad s+ v E=e fiy

(@) SATHT HEHUT & T AMs = +1 FATAMI =0 2

(b) FATATIEAU & T AM: =0 TATAMI =418

(c) TEa==aniT ST Cu(ll) %« & ™7 g,>g, 8T g

(d) ez gffET Cu(ll) %l & T dl.? Fus & g s s =T F ad g
L FATE

[Question ID = 768][Question Description = CHEM_SET_1_Q078]
. (a), (c) and (d)
(a), (c) aem (d) [Option ID = 3069]
2. (b), (c) and (d)
(b), (c) aem (d) [Option ID = 3070]
3. (a) and (c) only
(a) e (c) @act [Option ID = 3071]
4. (b) and (d) only
(b) e (d) @act [Option ID = 3072]

19) For trigonal bipyramidal coordination complex (MLs) the correct point group symmetry and the relative order of the
energies of the 3d orbitals in that crystal field, respectively are

fer1aeIagr fERRRE SutsRISIe Fma (MLs) o fere A3l feig spu wrafdfer aen s fipeica 8 3 3d el &I SsIiail I ATAET I TAIT 3:

[Question ID = 769][Question Description = CHEM_SET_1_Q079]
1. Dan; d?y? = d2, diy = i, =z

[Option ID = 3073]
2. Dag d2 > 022, de > sy, Oy

[Option ID = 3074]
3. Dag; d_y? = da2 > dig = thee, Oy

[Option ID = 3075]
4. Dan;d22 = di? 2, Oy > diz, Oy

[Option ID = 3076]

20) The ore (X) gives a d-block metal (M) in the elemental form, following a chemical process. Which of the sets X/ M/

Chemical process below is correct?
o IRRI® (X) forppifcRaa FRmrform yapdt A v d-geife eng (M) @1 aqa »u d sard X/ M/ I-rford Yapdl a1 Biol-AT AT GAL: AdL &

[Question ID = 770][Question Description = CHEM_SET_1_Q080]
1. Ilmenite/ Titanium/ 2FeTiO3 + Mg + O — 2TiO; + MgO + Fe;03 followed by reduction of TiO; with Mg.
scigiolise/ crseforwi/ 2FeTiOs + Mg + O — 2Ti0; + MgO + Fe 03 dacoRir TiO2 @1 Mg 3 siuRrdst

[Option ID = 3077]
2. Rutile/ Titanium/ TiO; + 2C + 2Cl; — TiCly + 2CO followed by reduction of TiClywith Na or Mg.
Fersel/ esefori/ TiOy + 2C + 2Clp — TiCly + 2CO acgRir TiCly @1 Na =r Mg 31 sracriot

[Option ID = 3078]
3. Rutile/ Titanium/ TiO; + 4HCL (conc.) — TiCly + 2H; O followed by electrolytic reduction of TiCly
Fersel/ ersefori/ TiO + 4HCL (conc.) — TiCly + 2Hy O dcoRir TiCly @t gl smercst sruarror

[Option ID = 3079]
4. Molybdenite/ Molybdenum2MoS; + 70; — 2Mo0O3 + 4S0; followed by reduction of MoO3 with carbon.
dfcfigSomsce/ #fftgsart/ 2MoS; + 702 — 2Mo03 + 450, dacoRimz MoO3 @1 C 3 siudrIel

[Option ID = 3080]
21) The major product formed in the following reaction is

foreiferRaa sifdrfepzn 3 forREa Jrax squis &
o Me e
Br MeNH-

T S e



~N
H

[Question ID = 771][Question Description = CHEM_SET_1_Q081]

Ve
HN— 2 Me
1' @E%ME
Py
M

[Option ID = 3081]

0 Me
2. Me
MH

H Me

[Option ID = 3082]
Me HN-Me

Me
3. 0
AN
N
H

[Option ID = 3083]
0 Me

e
N——ME
4.
@\/?\(H
N
H

[Option ID = 3084]

22) The major product formed in the following reaction is

forapotferfRaa sifdrfipa 3 forRia gz Squic 3
H H
T

: . Grubbs' cat
X F| ethylene
Med

[Question ID = 772][Question Description = CHEM_SET_1_Q082]
H

5 H
el Me
[Option ID = 3085]

Me
H

MeG

[Option ID = 3086]

G H
WMel) Me
[Option ID = 3087]

Me
H

MeG H

[Option ID = 3088]

23) The major product formed in the following reaction is

foroifeiRaa sif$ifepzn 3 forfa gRr 3quis 3
O
Me>Culi
- =

Me"



[Question ID = 773][Question Description = CHEM_SET_1_Q083]
1. cis-3,5-dimethylcyclohexanone, which is chiral
cis-3,5-sEARcRIshelddIolol, Sil drs2c &

[Option ID = 3089]
2. trans-3,5-dimethylcyclohexanone, which is chiral
trans-3,5- sEARcrRIsaN3dA6Nol, Sl Bl &

[Option ID = 3090]
3. cis-3,5-dimethylcyclohexanone, which is achiral
cis-3,5-ssAicrRisaddaiellol, Sl SbEc &

[Option ID = 3091]
4. trans-3,5-dimethylcyclohexanone, which is achiral
trans-3,5- ssiffcRisaciidagimolle, Sl 3D &

[Option ID = 3092]

24) The correct sequence of mechanistic steps involved in the formation of product in the following reaction is

forpaiferRaa sifdifcprn @ Iqurc @ fiae 3 fpanfafer uct o1 8t i 8

Me Snc 2 e
Mgy -0 B
]>—CH2CIBZ Me
Me ( e CH, 0Bz

0

[Question ID = 774][Question Description = CHEM_SET_1_Q084]
1. Prins cyclization, formation of oxonium ion, pinacol rearrangement
forRt aasta3vl, sifaRiifore sIRIel Pl el dern fUokmiel YofdoRt

[Option ID = 3093]
2. pinacol rearrangement, Prins cyclization and formation of oxonium ion
Aottt YorfdoRIRT, fUoRI aaiiaur den sifaiiforeT sIRIel Pl fRdet

[Option ID = 3094]
3. formation of oxonium ion, Prins cyclization and pinacol rearrangement
sifapRiiforIe 3iRIel T fadel, ot adasiavl, qelr folmict YotfdfoRmt

[Option ID = 3095]
4. pinacol rearrangement, formation of oxonium ion and Prins cyclization
fUoIDiet YolfdoRIRT, 3iiailforeI RIeT @I fde! delr fYoRt aaiamur

[Option ID = 3096]

25) The major product formed in the following reaction is

forepaiferRaa sifdifdpen 3 forfera gz Squmc 8
CO-Me heat
>:.— + /=/ = S e
MeO,C

[Question ID = 775][Question Description = CHEM_SET_1_Q085]

MEO;C O;ME‘

[Option ID = 3097]

2.
MeO,C" CO.Me

[Option ID = 3098]

MeO,C" 0Me

[Option ID = 3099]
CO,Me
4.

COMe

[Option ID = 3100]

26) The reaction that will show a large increase in rate when the reaction medium is changed from a non-polar to polar
organic solvent is



iftifpan FreRPI Wl rgfdiRI 3 gl wrdford fcRIP @2 Jot uz R sifdifepzn 6 o= 3 fonet aea 3Kl 3, as 3

[Question ID = 776][Question Description = CHEM_SET_1_Q086]
1. @ o @D o
NMes + Me.SBr ———= MeyN Br  + MesS

[Option ID = 3101]

) @ O
* ElS Br = EIBr + EbLS

[Option ID = 3102]

3.©+WCHO_..Ab

CHO

[Option ID = 3103]

4 NMe, + Mal = Me,

3

[Option ID = 3104]

27) o] o
p - h O -
o] H o]
Pa A B P

The correct energy profile diagram for the above reactions is

SwRIad <t srfl sifdifepRsii & fere d et Yiersd g 3

[Question ID = 777][Question Description = CHEM_SET_1_Q087]

Energy
1.
A g
Py
Pﬂ-

Reaction co-ordinate

[Option ID = 3105]

Energy|
A
[
Py A

Reaction co-ordinate

[Option ID = 3106]

Energy
A B
Pa
Py

Reaction co-ordinate

[Option ID = 3107]

Energy
4.
A g




Reaction co-ordinate
[Option ID = 3108]
28) The structure of the reactive intermediate generated by reaction of CHCI3 and KOH is

CHCl;3 &t KOH 2 aifdifgeir 3 Sauotor sifdifepzmeficr sreRacdl &t dizaem 3 [Question ID = 778][Question Description =
CHEM_SET_1_Q088]

1_ u.\Cl
Cl

o

[Option ID = 3109]

wCl
Cl

e

[Option ID = 3110]

3. ¢l Cl

s

[Option ID = 3111]

4..C cl

s

[Option ID = 3112]
29) The major product formed in the following reaction is

forepotferfRaa sifdrfipan 3 forfRia Fazr Squrc 3
Ha {1 atm)

ElOD. = SiMey
SN = Pd/CaCO4
EtOH

[Question ID = 779][Question Description = CHEM_SET_1_Q089]

EtO
1. \=\_>%Simea

[Option ID = 3113]

2. EIO\/M

[Option ID = 3114]

E10 SiMes
3, Vv

[Option ID = 3115]

SiMe,

4. — SiMeg
EtO /

[Option ID = 3116]
30) The reagent that will effect the following selective conversion is
forpoiferRaa azuneics uf¥adar o1 Sit siftiaia guf @2 Jom, as 3

OPMB OH
0 0
Bgﬁo’éﬁom Bzﬁ%éﬁ.we
C

OAC

[Question ID = 780][Question Description = CHEM_SET_1_Q090]
NaOMe, MeOH [Option ID = 3117]

TBAF, THF [Option ID = 3118]

DDQ, CH,Cl, [Option ID = 3119]

Et3y weon [Option ID = 3120]

AW N =

31) The major product formed in the following reaction is

forpoifeiRaa sif$ifepan 3 forfa gRr 3quis 3



HO.,
PhCHO

HO
OH

[Question ID = 781][Question Description = CHEM_SET_1_Q091]

[Option ID = 3121]
PhYOx._
2. )

OH

[Option ID = 3122]

Ph., Q..
3. Or\/Q

OH

[Option ID = 3123]
HO,,

[Option ID = 3124]

32) The major product formed in the following reaction is
foreifeRaa sifdrfepzn 3 forRRa Jrax squis &

1.9-BBN

o w

2. PhBr, Pd(PPhs)
KsPOy

=

[Question ID = 782][Question Description = CHEM_SET_1_Q092]

Ph
1. @/\/

[Option ID = 3125]

) th

[Option ID = 3126]

Fh

[Option ID = 3127]

-}
eh
Ph

[Option ID = 3128]

33) Given the specific rotation [o]Z?of (S)-4-methyl-3-heptanone in hexane as +22°, the specific rotation [o]]Z?, in hexane,
of the product A (ee = 98%) obtained from the following enantioselective alkylation reaction is

Saxlol & (S)-4-Afcr-3-3ycroilel @ fAfdree guior [o] 2" +22° G orn & forpeiferRac Yaifocall - arvunaqeid Yol i Yy 3quic A (ee =
98%) @t daxot I fafdree gotor [oc]2° fpeom dlom?

1. N
|
0 MeO NH2 o
\)\/ 2. LDA then n-CaH7l, \/U\T/V
-110°C
3. O3, CH,Cly, 0°C A

es = 0%,



[Question ID = 783][Question Description = CHEM_SET_1_Q093]
1. +21.56

[Option ID = 3129]
2. +21.12

[Option ID = 3130]
3. -21.56

[Option ID = 3131]
4. -21.12

[Option ID = 3132]

34) The correct sequence of reagents that will lead to the formation of the given product in the following transformation is
forpoifeiRaa uf¥acdor 3 3w s1e SquIc @1 sifrmaiat @1 Sit A Gt Rl o 3, a6 3

OH

R
OCHa

OH

[Question ID = 784][Question Description = CHEM_SET_1_Q094]
1. I. active MnOy; II. Mel, NaH; Ill. Me3S(0)I, NaH; IV. MePPh3Br, NaH

I. afdr MnOg; 1. Mel, NaH; Ill. Me3S(0)I, NaH; IV. MePPh3Br, NaH

[Option ID = 3133]
2. |. Mel, NaH; Il. active MnOg; IIl. MesSI, NaH; IV. MePPh3Br, NaH

I. Mel, NaH; Il. afaer MnOy; 11l. MesSI, NaH; IV. MePPh3Br, NaH

[Option ID = 3134]
3. |. CHal2, Zn-Cu; II. MePPh3Br, NaH; Ill. active MnOgy; IV. Mel, NaH

I. CHalz, Zn-Cu; Il. MePPh3Br, NaH; Ill. aifeger MnO2; IV. Mel, NaH

[Option ID = 3135]
4. |. MePPh3Br, NaH; Il. active MnOg; Ill. CHal2, Zn-Cu; IV. Mel, NaH

I. MePPh3Br, NaH; IlI. afdger MnO o; Ill. CHal, Zn-Cu; IV. Mel, NaH

[Option ID = 3136]

35) The major product formed in the following reaction is

forapotferfRaa sifdrfipa 3 forRa Fazr Squic 3

=
~Ts ZnClg, rt

% + N _
CO.Et
OBn

[Question ID = 785][Question Description = CHEM_SET_1_Q095]

N s

g

7" "COE
~OBn

[Option ID = 3137]
T8

e

CO,Et

~0Bn

[Option ID = 3138]
CO,Et

q

Ts
“0Bn

[Option ID = 3139]
,uCOQEt

N‘Ts

=

~0Bn

[Option ID = 3140]

36) The major product formed in the following reaction is

foroifeiRaa sif$ifopan 3 frfa g1 3quis 3



0 Ti{OPrs
A Jd —
MeQ
(8
[Question ID = 786][Question Description = CHEM_SET_1_Q096]

1.
MeQ

&

[Option ID = 3141]

T
o
o
/4

[Option ID = 3142]

w
T
o
(8]

[Option ID = 3143]

4. MeO

b

OH

[Option ID = 3144]

37) The Newman projection given below

H
H CHs

H

HaC H
H H

corresponds to the compound

Sifd ST sRIT oRIgIeT Ygia
H
H CHs
H
" H

HaC H

H H
Rp21 A1 @ sigpeeu &

[Question ID = 787][Question Description = CHEM_SET_1_Q097]

H
T~ Me
Wee
Me"” F
H

[Option ID = 3145]
l_‘v| Me
* e
Me FI
[Option ID = 3146]

H
Wee
e = “"Me
H

[Option ID = 3147]

H
Me I:I Me

[Option ID = 3148]

38) A compound shows [M]* at m/z 84 and has a base peak at 56. It exhibits only one signal in TH NMR at & 1.4 ppm and
one signal in 3C NMR at 6 35 ppm. The compound is



u e m/z 84 uz [M]* corfar 3 siiz sudl snar Praz 56 . d TH NMR 3 s dact vos Reera 6 1.4 ppm uz gerfar 8 aem 3C NMR
¥ uos Breperct 6 35 ppm uz gorfar 3 ARG 3

[Question ID = 788][Question Description = CHEM_SET_1_Q098]
1. cyclobutane-1,3-dione
ADellggcor 1, 3-sIssilel

[Option ID = 3149]
2. dichloromethane

SISDCIRIIEIGT

[Option ID = 3150]
3. cyclohexane
ABDRCSDRRIET

[Option ID = 3151]
4. 1,2,3-trimethylcyclopropane

1, 2, 3-crSRercrisacigilor
[Option ID = 3152]

39) The major products A and B in the following reaction sequence are

forapotferRac sifdrfipen et 3 2R Squrc A aen B 3

T
{CF3CO)0 NH;MH,-HCI
= B —————_ A — B
| - PhH, reflux n-BuOH, reflux
N
[Question ID = 789][Question Description = CHEM_SET_1_Q099]
N7 o HN-N
1. A= Ny ocF, B= Yy Cf
L |
N N
[Option ID = 3153]
. T
"\N/ o N CF3
2. A= B= =
| = CF3 I D \,N
N7 NN
[Option ID = 3154]
N SN
¥
3. A= | L B= | ke N
N/ CF3 N/ Y
o} CF3
[Option ID = 3155]
\N/
H‘N/
4. A= I = e B= | =
F
N7 3 NP CF3
o]

[Option ID = 3156]

40) The correct relationship between the two faces of the C=0 group in compounds A and B is

Aol A derr B @ C=0 3[u o 3 weloll @1 A3t Ader 3

8]
OMe
A B

OMe

[Question ID = 790][Question Description = CHEM_SET_1_Q100]
1. A =diastereotopic; B =enantiotopic

A= scifRiciu® B = docfeRiciiua

[Option ID = 3157]

2. A =B =enantiotopic

A=B = dopRecifis



[Option ID = 3158]
3. A = enantiotopic; B =diastereotopic
A= doRfReciftm; B = seAadiicifis

[Option ID = 3159]
4. A = B =diastereotopic

A=B = sracii¥enciftias
[Option ID = 3160]

41) For every atom that is not shifted under ¢, and o symmetry operations, the characters

are, respectively,

C, T o TR y=T1a" § wo® Afaiia TAT] % Tadi 9 2

[Question ID = 791][Question Description = CHEM_SET_1_Q101]
1. -1,-1 [Option ID = 3161]

2. 0,0 [Option ID = 3162]

3. 1,1 [Option ID = 3163]

4. -1,1 [Option ID = 3164]

42) The equivalent symmetry operations for 3 and 5$ are, respectively,
S2 AT S§ % T AT FATAT g, FAM:

[Question ID = 792][Question Description = CHEM_SET_1_Q102]
C; and ¢,
Cy TETC,

1.

[Option ID = 3165]
gy, and i

C‘hi.z‘”i

[Option ID = 3166]
o, and E
g, TITE

[Option ID = 3167]
4 tand E
i d4T E

[Option ID = 3168]

43) A system consists of M identical distinguishable non-interacting particles, each
having only two energy levels 0 and . The expression of the heat capacity at
constant volume (¢,) is given by (8 = 1/k;T)

e i ¥ guiead N & g7, @9, o aeaaiaargi 51 399  Tod® & had
a1 Fe1 T 0 797 ¢ 5| BT e UL ISHEAr (C,) A Hew dar g, (8 =
1/kpT)TE Y

[Question ID = 793][Question Description = CHEM_SET_1_Q103]

1. Nkg
[Option ID = 3169]
2
ef
2.
Nkg (1+e53)

[Option ID = 3170]

[Option ID = 3171]

Nk (F)

[Option ID = 3172]

44) Plutenium (atomic mass = 244 g mol) crystallizes in monaoclinic lattice (a = 620

pm ; b =480 pm ; ¢ = 1100 pm; B = 102 ©) with 16 atoms per unit cell. The



density in g cm-® will be close to (Use sin p=0.98 ; sin B/i2=0.78)

WEIHEH (CATvas dgid 244 g mol") THAare st H 16 YLATY] 9id U a9 &
Ty fkfezfaa a2 (@ = 620 pm ; b =480 pm ; ¢ = 1100 pm; p = 102° ) | ZHHT
=ed, g cm® H w9 foAr £7 (sin B = 0.98; sin p/2 =0.78)

[Question ID = 794][Question Description = CHEM_SET_1_Q104]
25.38 [Option ID = 3173]
16.12 [Option ID = 3174]
. 12.69 [Option ID = 3175]
. 20.26 [Option ID = 3176]

A w N =

45) In a Langmuir-type adsorption, a solid adsorbs 0.25 mg of a gas when the pressure of the gas is 50 bar and 0.2 mg of
the gas at 20 bar pressure. The percentage of surface coverage at 50 bar is close to:

CIGPRRR YR @ 3ARRI9NYUI 3 Ud SRk ub st @ 0.25 mg o 3if2renfira @2 oiar 3 5 s @I o™ 50 bar 3 20 bar s iR Aag 3taa @5 0.2
mg I 3if2ronfta wear 8 50 bar uz Aas @ ABIcA &I gfcrora Srid formean 8, as 3

[Question ID = 795][Question Description = CHEM_SET_1_Q105]
1. 75

[Option ID = 3177]
2. 38

[Option ID = 3178]
3. 57

[Option ID = 3179]
4. 83

[Option ID = 3180]

46) A sample of polystyrene is composed of three weight fractions: 0.20, 0.50 and 0.30. The molecular weight of these
fractions are 10,000, 40,000 and 60,000, respectively. The weight average molecular weight of this sample is:

diciliers$iol @I v otgfoll ol = 3ioff 0.20, 0.50 e 0.3031 JHafea 3 sot 3igll @ Hler HR Gqarer: 10,000 , 40,000 e 60,000 3 51
S &I ‘4R 3iiera snfdae R’ 3

[Question ID = 796][Question Description = CHEM_SET_1_Q106]

1. 40000

[Option ID = 3181]
2. 55000

[Option ID = 3182]
3. 50000

[Option ID = 3183]
4. 60000

[Option ID = 3184]

47) For a weak electrolyte such as acetic acid, the relation among conductance (A),
equilibrium constant (K) and concentration (C) can be expressed as: (A? is the

conductance at infinite dilution)

Uifem e oI ool Td=Iq SAq9ed & (g, Arawar (A), Trarais (K) 7@ aisar
(C) % 7=7 G=g 1 9 WL =39d L 9949 &, 98 & (AP SFFa TIar 9L ATaFan)

[Question ID = 797][Question Description = CHEM_SET_1_Q107]
(. 1_ 1 ¢
AT A" KA°
[Option ID = 3185]
1 1 cA

2. s Btk
A Ar o gaet
[Option ID = 3186]

3, e Lg B

A° A KA°
[Option ID = 3187]

1 _ cA

A Kao?

[Option ID = 3188]



48)

For the cell Cd | CdCl || AgCl | Ag : E%i =0.675 V and dE°e/dT = - 6.5 x 10-
4V K 1at 27°C. The AH (kJ mol') value for the reaction Cd + 2AgCIl — 2Ag +
CdClz is closest to:

WH %1 Cd | CdCh || AgCl | Ag ; % 31T 27°C 9% ECuey =0.675 V TT dECen /dT =
-6.5x 10-4 V K-1 g1 sIffifaam Cd + 2AgCl — 2Ag + CdClz % T AH (kJ mol)
=T AT foreeh MhedH g, 98 8

[Question ID = 798][Question Description = CHEM_SET_1_Q108]
1. -168 [Option ID = 3189]

2. -123 [Option ID = 3190]

3. -95 [Option ID = 3191]

4. -234 [Option ID = 3192]

49)

The rate constant for the reaction, 4,B,0 — AB, + A0, is described as,

g @ = Tl = I

The activation energy for this reaction (in kJ mol') is closest to

FATATHAT A,B,0 — AB, + A0 F oy v fea<is & sarear g
10000 K
logk = 141 —~——

TH ATAHAT HT ATHAT FA1 (kJ mol! F) Fres Fweaw g, 98 €

[Question ID = 799][Question Description = CHEM_SET_1_Q109]

AW N =

50)

191.4 [Option ID = 3193]
83.14 [Option ID = 3194]
382.8 [Option ID = 3195]
166.28 [Option ID = 3196]

For the reaction,

k
[cis-M(en),(OH),] =5 k? »[trans-M(en),(OH)5]"
2

the equilibrium constant is 0.16 and ky is 3.3x710 s°7. The experiment is started
with pure cis form. The time taken for half the equilibrium amount of trans

isomer to be formed is about

EIEIET

k
[cis-M(en)>(OH),] < ; = [trans-M(en);(OH),]"
2

% ferg |\ T8orie 0.16 99T ky 3.3x104 s 21 95 cis &7 & FART A¢H T 191
2| trans TATAAT & O STEAT KT AT 1 3047 LT g F @917 9rer 999

[Question ID = 800][Question Description = CHEM_SET_1_Q110]
1. 290 s [Option ID = 3197]
2. 580 s [Option ID = 3198]
3. 190 s [Option ID = 3199]
4. 480 s [Option ID = 3200]

51) The stopping potential for photoelectrons emitted from a surface illuminated by

light of frequency 6.0x10% MHz is 0.72 V. When the incident frequency is
changed, the stopping potential is found to be 1.44 V. The new frequency is
approximately (e/h=2.4x10" C J-1s71)

[ e S, TR 3 [ N e [ ol [ LY} A

o . T . W | P



LAUA U VIR L S IR S Al S Ak DA Al OOREQ A=isn Vet =n vy
et fawa 0.72 V 31 5@ s faq anafxr &1 aRafda # 2d g a1 [l fawa 1.44
V g1 STTaT g1 Td = srgir (MHz ®) forae Msean g, a8 8 (e/h=2.4x10 C J-1s71)

[Question ID = 801][Question Description = CHEM_SET_1_Q111]
7x108 [Option ID = 3201]

4x108 [Option ID = 3202]

2x109 [Option ID = 3203]

7x1014 [Option ID = 3204]

A W N -

52) Consider an electron (me= 9.1 x10-3"kg) having energy 13.6 eV, confined in an
infinite potential well. If the potential energy inside the well is zero, the

expectation value for the square of the electron speed, (v?), is

U A4d a9 d 79 H 9T 13.6 eV F911 #7 geiae(q (me = 9.1 x1031kg) 2
Tfe FT & AL R ATt So1 77 &, TT FeTwg = i T a9 R TATIT A (v2)

g

[Question ID = 802][Question Description = CHEM_SET_1_Q112]
3x10"2 m2 52 [Option ID = 3205]

4.3x1018 m2 52 [Option ID = 3206]

4.7x10'2 m2 s'2 [Option ID = 3207]

4.7x103! m2 52 [Option ID = 3208]

A W N -

53) The molecule that will not absorb in the microwave region, but will absorb in the infrared is

319 Sl ASRIAD &X) 3 FAIHUT o181 DI, U AR 8ic i A9IYul B1 as & [Question ID = 803][Question Description =
CHEM_SET_1_Q113]

N, [Option ID = 3209]

CH; [Option ID = 3210]

HCL [Option ID = 3211]

H,0 [Option ID = 3212]

A W N -

%) The correct statements from the following set (i) to (iv) is

(i) If gis the displacement from equilibrium for harmonic motion, the

potential energy is proportional to g.

(i) If the vibrational frequency (v) of HCI is 2990 em, its zero point
energy will be 1495 cm

(i) The correct order of vibrational frequency of O-H (X1) , O-?H (X2) , and
0-H (X3) , is X1 > X2 > Xa.

(iv) The fundamental vibrational transition of a diatomic molecule appears
at 1880 cm -'. Its first overtone will be at 940 cm"’
(assuminganharmonicity constant as zero).

et @ (i) & (iv) ¥ 9er #99 2/2

(i) &< Arad T ST @ UF oo ooy &7 faedro afs g g v Ao §if
TSt FS1 g & AT 21T gl

(i) HCI#t Fu= smagfr (v) e 2990 cm g a7 2T 9= fdg Zt 1495 cm-1grfh
(i) O-TH (X1), O-2H (X2) , 4T O-3H (X3) , & g e safy &1 agi #A &
X1>Xz2> X3

(iv) T TouaTo® &) & forg oot S = gt 1880 cm ' § THET oW
ATerEae® 940 cm™! UL GRIT (ANEATIGAT [ETi=h &I 974 HIF «[1910)

[Question ID = 804][Question Description = CHEM_SET_1_Q114]
1. i, ii, iii only

®adt i, ii, iii [Option ID = 3213]
2. i, ii, iii, iv [Option ID = 3214]

3. ii, ifi only



4. i, ii, ivonly
@act i, ii, iv [Option ID = 3216]

55) The following data is obtained for a light diatomic (AB) molecule from its
rotational Raman spectrum.
B=2cm?';x, =001;v, = 1600cm™1.
If the molecule is irradiated by a laser of 20,000 cm™ , the expected Stokes
lines (in cm™) for this molecule are

UF godh (GUCHTIE A & U T edagd F FAfoiad sisws T gl @
B=2cm?l;x, =0.01;y, = 1600cm™1.

7t 20,000 cm! & =S¢ & A T {2 iord F=ham ST A1 21 A9 & forg weATierd
I @ (cm 1 H) §

[Question ID = 805][Question Description = CHEM_SET_1_Q115]
18348, 18356, 18368, 18380, 18388 [Option ID = 3217]
18412, 18420, 18432, 18444, 18452 [Option ID = 3218]
18380, 18388, 18400, 18412, 18420 [Option ID = 3219]
18416, 18424, 18430, 18440, 18452 [Option ID = 3220]

AW N =

56) Liquid A has half the surface tension and twice the density of liquid B at 30 °C. The contact angles of A and B are the
same. If A rises 10 cm in a capillary then the rise (in cm) of liquid B in the same capillary at the same temperature will be
equal to

ga B i srdei ga A o1 gyp doid 3nen 3 3k 30 °C uR "old ol et 3 A aer B @ uof olvr it 3 Afe v dftrerdt 3 A10 cm agen 3
dI ga B @1 agra 3t diterst siik aruaret 3 (cm ) R eI aen, a6 3

[Question ID = 806][Question Description = CHEM_SET_1_Q116]
1. 60

[Option ID = 3221]
2. 10

[Option ID = 3222]
3. 40

[Option ID = 3223]
4. 20

[Option ID = 3224]
57) The surface tension of a dilute soap solution is lower than that of pure water because

Aol D o] [AICRIoI BT Yuo ol 95 Sicl @ dolid dI Uel ®d & aiicd [Question ID = 807][Question Description =
CHEM_SET_1_Q117]
1. soap molecules accumulate more at the surface than in the bulk solution
Aol D 31U DI AHcRI AdAfe fderrer B s Ads W 3ifed alar 8 [Option ID = 3225]
2. soap molecules accumulate more in the bulk of the solution than on the surface
JAIgel D 3MY] Ads DI 3L Wifte ferrel 3 aiferp A 8l & [Option ID = 3226]
3. the soap molecules aggregate uniformly in the bulk and the surface.
ATYoT D 3MYJ I8 Al Wike ferror Sioll 3 vl Yiord 8iT & [Option ID = 3227]
4. soap molecules form micellar structures at low concentration.
ATYol D 31YJ oRJoT Aicel I el Jizdon geiret & [Option ID = 3228]

58) The maximum number of phases that can be simultaneously in equilibrium for a one component system is

Up e D foIPRI & fo1U ARRI UR ues AT YraI3il i Sil siferede R 8 Addl 3, as & [Question ID = 808][Question Description
= CHEM_SET_1_Q118]

. 1 [Option ID = 3229]

. 2 [Option ID = 3230]

. 3 [Option ID = 3231]

. 4 [Option ID = 3232]

A W N -

59) The quantum number corresponding to the z-component of the total electronic orbital angular momentum in the nitric
oxide molecule is

aIEfiee sifaRIss 3] & fore JAqut scacifore weia PIvikRI AT B z-ace &l wmarercs xRN 3 Question ID = 809][Question Description
= CHEM_SET_1_Q119]

1. 0 [Option ID = 3233]

2. 1 [Option ID = 3234]

3. 2 [Option ID = 3235]



4. 3 [Option ID = 3236]

60) When a hydrogen atom is exposed to a perturbation V = E.z, the first order correction to the wave function comes only
from the orbital

BIs3ISlol URHAIY] DI AfS uab giist V = E.z 3 ganfaa o Se dl a391 Wetol 3 3 dife a1 9ol ddac 511 BeId A 31l 3, d8 &

[Question ID = 810][Question Description = CHEM_SET_1_Q120]
1. 2s

[Option ID = 3237]
2. 2p;

[Option ID = 3238]
3. 3py

[Option ID = 3239]
4. 3d;2

[Option ID = 3240]





