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CSIR NET FEBRUARY 16, 2022 CHEMICAL SCIENCES QUESTION PAPER

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+nis

#lol fob M e n 31 &ret guiiad & difce m+n+mn=118 I, m+n @I Al &
[Question ID = 588][Question Description = CHEM_SET_1_Q001]

1. not uniquely determined
sifeellere: foreriiya oidl Beon

[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?

foratat 1631 oRI RIGRIATAHAD i A DIV X DI DAT Hlol &7

130

130
130

[Question ID = 589][Question Description = CHEM_SET_1_Q002]
1. 60 [Option ID = 2353]
2. 50 [Option ID = 2354]
3. 40 [Option ID = 2355]
4. 30 [Option ID = 2356]

3) By reading the accompanying graph, determine the INCORRECT statement out of the following.

S oI o[ bl JBRIAT A foldfel A A 3Ickd DAI DI Sl DIfSIU

(Pressure: cra, Temperature: am, solid: a1, liquid: ga, gas: 3ia)

. ||q|..||d !
QD “a J’
- b #
3 o
2| solid gas
e
Q.

Temperature

[Question ID = 590][Question Description = CHEM_SET_1_Q003]

1. Melting point increases with pressure
JlcTolich GId @ el dGel 2

[Option ID = 2357]
2. Melting point decreases with pressure
JcTolich GId @ el &cel &

[Option ID = 2358]
3. Boiling point increases with pressure
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aaelelicd GId @ A1l dGl 3

[Option ID = 2359]
4. Solid, liquid and gas can co-exist at the same pressure and temperature
O3, Gd d 513 IWel gId d U U2 ASdRI b2 bl &

[Option ID = 2360]

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

U_G_C_C_S_I_R

— @2 e 00 e 00 e S —

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 nhumber of operations do both the Cs not sit side by side?

fordiotad 33 aRI 3MgRI U? fdar @3
U_G_C_C_S_I_R

" 200 S 20 S $ 20 S S S—

82 38R 3IUol TRI UMD DGH TGl & oIl TRA SR eI 3181k YA HLTol U2 3D UdD yarctst YU Dl & foldol S0 SRI Yearclol AXRAT13M0 #H A
fdo31d @ic cloll C URI-urd oidl 26d?

[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?

drol b greRIaml &bi cdior AvNits=n a9l HAaS, fSolell ae dojots A ARG &l SRt 32 greRmud ol d A ddac [l <l Jenicsal A onfdret

80 21 yreRrmudm Hds Jsuot d, 27 Soiell Jenydt 3 aen 30 dolers =NYdI 3 onfdct 30 fdbdol YreRnmud fSerell e dolols clodl Jenica:l 3
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

3Uehe Il A Ul ofal eren S Jcpar [Option ID = 2368]

N S R N Y

6) A vesselis partially filled with water. More water is added to it at a rate directly
proportional to time [:’.e.,% o t‘. Which of the following graphs depicts

correctly the variation of total volume v and time t?2

% o H S o 2RI g3 &1 39 H 3R o7t T & WY Ui X Y [i.e., 2% oc ]
W ST B 1

%ah?%gm&mqv$Wc$muﬁaéﬂaﬁﬁnmﬁﬁrﬁﬂaﬂﬁmw
?

1. V¢t 2. V1

0 > 0 "t
3. V4 4. Vy

0 pt 0 pt

[Question ID = 593][Question Description = CHEM_SET_1_Q006]
Option ID = 2369]
Option ID = 2370]
[Option ID = 2371]
[Option ID = 2372]

Do N -
W =

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)
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f&-3mrRetl Adraet uz Izl y=x, y=1-x aen x=0 3 &cirRI R 3=t 8: (X a2 Y 3181 el ATUDH D 3)

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

1. isosceles and right-angled
[&2a9gst vd eramlur

[Option ID = 2373]
2. isosceles but not right-angled
[&a1a19s1 U] ciamlur oial

[Option ID = 2374]
3. right-angled but not isosceles
clalor U [G3om9yst oial

[Option ID = 2375]
4. neither isosceles nor right-angled
of cll [GArHdsl, of l clamIul

[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?

U et 36 tdbdtl/der dbi siiel 21 yclcwd & v Kiolg dl 8 Aoz # a1 Yeiewid Bl 20 Adols A UR dkcdl & Yelcwid &bl cdrs fdbdsil &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]

B oW 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

g fUdr a g &l ARy (gui aul ) @ ao1l @I a2 899 & S/ Yeg oI Slofd §311 3 A fuar o 3Ry 2t [Question ID = 596 ][Question
Description = CHEM_SET_1_Q009]

1. cannot be ascertained due to inadequate data.
31guf 3riepst @ @Rl Sird ofal &t 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 ad [Option ID = 2384]

10) %change » (2014) (2015)
over
previous +10 +10
_ 10
year o
year
-10 -10

B Physics [ Chemistry 3 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?

o[> A dilor fauAl 3 Iedlvi slol arel faeniein bl Az # slol arcl Yiciord dceid (ftracl ad i dqefoll ) DI ¢l sRI & foldfot # 3 Dlol-31
foropd foraper sir I dr 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
sitferes (Physics) fastrer 31 3ecdivi 2lot arel fdenffen &bt aver Jixen 2015 aen 2014 31 w16t 2

[Option ID = 2385]
2. The number of students qualifying in Biology in 2015 is less than that in 2013
2013 bt amaen 2015 i Sia frster (Biology) 91 3ecdivi glor arcl Renféfei &bl Jixrn @ 8

[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 31 Sia Rrstret 3 3eciivl glot arel [entefer &bt e &t geton 3 2015 31 2irme [@smer (Chemistry) 3 3dciiol 2l arel f[denfefen &t sieen aiféep glofl arfdue

[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 Sia Ristret 31 3acdivl alar arel ferentefel bt e aen 2015 9 afifere [Rsimer 31 3eciivl 2ot arc Renfefen &bt Jizcen et 2
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[Option ID = 2388]

11) A milkman adds 10 litres of water to 90 litres of milk. After selling 1/5" 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

u gerdreil 90 ciicz gt # 10 ciic? urell fBretiar @ et eI @1 1/5th $e1 d7rel @ dic a8 99 HIET H o<l 3RI HIBI I Al @ SRR 3R Uloil
fdrcirar & 321 f319gur 3 ureil a g&r @1 siefurd &.[Question ID = 598][Question Description = CHEM_SET_1_Q011]

SR S T N R

72 : 28 [Option ID = 2389]
28 : 72 [Option ID = 2390
20 : 80 [Option ID = 2391]
30 : 70 [Option ID = 2392

12) 8113 x 8119 x 81127 x 81181 x _..... up to infinite term will be equal to

8113 x 8119 x 81127 x g11/81 x ... . @I 3l6id dd @l Aol an[Question ID = 599][Question Description = CHEM_SET_1_Q012]

L

2
3
4

3 [Option ID = 2393]
. 9 [Option ID = 2394]
. 27 [Option ID = 2395]
. 81 [Option ID = 2396]

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?

ol eareil X aer Y @ «oka & g2t 1000 km 2 v qaftd qaret X 2 2ol A1 8 AM sl foloer gdrs il GRI Aol Y UR 2ol e 10
AM s3I ugadr & FeUrol Y U 4 a¢ @ a9 @ U9 dg Uol: 3l fSol aars ANl gRI TeUlel X ®I UG AT 4 PM s3I clcdar @ qfxb di
gdIz Al D <l 3iad drdd fodoell 87 Question ID = 600][Question Description = CHEM_SET_1_Q013]

1.

500 km/hour
500 fp aft./gfer ger [Option ID = 2397]

2. 250 km/hour

3

250 fp ofl. /gfer gier [Option ID = 2398]
750 km/hour
750 fp 1./ gfer ger [Option ID = 2399]

4. cannot be calculated with the given information

&l o1 I[crotrof113 sird ofdl fpen s sever [Option ID = 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?

Al 22 D3¢ oI Aloll (HRIGRIR 22 15T AHloll a2l 2 15T did I [Hend) aem 24 dbc I AHlall (9Lg AHloll) Aol HR A e [#i9fened doirrit
SIicll 3, ad [Brofeng # HRIoIAR did @I fefuld mar alen?[Question ID = 601][Question Description = CHEM_SET_1_Q014]

s

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)

FIERT 3T U2 Uh DAD2 delol dicil Ul clUél 3% 3 U g3 gl ugl raadl ciarg uacilt ugl &l smgm 15 9. sifére 2, uacil udl A oo
Sars Uz fFera 8 iftpl @1 ol WaE cidl ugl @ ofla A fordcrol &I Ader w2l 2 aRi d $AD ofld ad uriel! (g &bt uff?r cemst 40000

s

km & Rifxp:l &i ciarg 1 2 2 ez @ o< 3)
[Question ID = 602][Question Description = CHEM_SET_1_Q015]

Yes
al

[Option ID = 2405]

2. No

[Option ID = 2406]

3. Can not be determined

s1ic olal [dben o 3asdn

[Option ID = 2407]

4. Only those with height less than 1.7 m

@dct aa 8 it 1.7 e ciard 3 @a arcl RIfkp 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?
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A AFAR, #ASICIAR 3R AR ™I ddcl 3o dlckdl & 2l oA Soll A et = dicidl & B sRedR, MAR e foidR Wl ddcl 0 dictdl & a2l
31611 fSoll 3 et ra dicidl 3 S 3MIS1 Slall adld & b el Slall of IS dicll o1, dl 3irsT @ial AT fSat 37[Question ID = 603][Question

Description = CHEM_SET_1_Q016]
1. Monday
M [Option ID = 2409]
2. Thursday
apsarz [Option ID = 2410]
3. Sunday
fdars [Option ID = 2411]
4. Tuesday
sioretar [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 gifcrst ufrpal aen N Sela ufrp:al drel dis Uz N Riaaml @l f[dbdel YR A 331 ST APl & difdd JeRIp Sifcrsl Uftd d QeRid el Ufth 3 HAK
g 3t Rimmr al?

[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 dricl dsf @ d1RI Dol A X $GII dicl 9ol Dl DICD, AqUIHI(] [BoIRI DI AISH UD ¢ dolloll 3 ¢ D MAUDAH RIdsd D fc1u X 1
Hlol dcrRI?

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

1. 1cm

[Option ID = 2417]
2 2em

[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 fp2ft garam &t n gferil @ 20% we uz wsicar 8 B @) ad yaw 30% wc uz Berdl 3 0 o1 a6 sRieras el i HIRRA RRRY 5 26t
elol ¥l @2 B @RI I3IEl 38 Udml bl AR A gRI RIS 318 Udadl &l Jxn A o 3ii¢p a1?[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.

St db [ gRiere o1 3ifdbd HerT 3= 8, 31 Yolel @l &l olal f[pen ot Aaar [Option ID = 2424]

B oW N =

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

D C

What is the ratio of the area of the quadrilateral PBRQ to that of the square ABCD given S$/s=37
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8511 S arell ®ict asit DRQP, sgsinr S arcl a3 a9t ABCD @ uvep olol 6 8

R
D C
p
A B

ate S/s=3 & dl adgist PBRQ a ast ABCD @ giqwa @1 sfofurd w1 &?[Question ID = 607][Question Description =

CHEM_SET_1_Q020]
1. 2/9 [Option ID = 2425]
2. 1/6 [Option ID = 2426
3. 1/3 [Option ID = 2427]
4. 2/7 [Option ID = 2428]

Topic:- 701_PARTB_CSIR_FEB22_SET1

1) The correct order of the electron affinity for one-electron gain of the elements is

dddl dl Ub scidciol cifoel @ fev sciaciol dofefdr 1 sl oA & [Question ID = 711][Question Description = CHEM_SET_1_Q021]
1. F>Cl> Br [Option ID = 2841]
2. P> N> As [Option ID = 2842]
3. S>Se > 0O [Option ID = 2843]
4. K> Li> Na [Option ID = 2844]

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

forararfciB3ac 31 21 Adccil A3aen arcil sufad/sirRifora qdielsr @1 Al 2c

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

BrF3, FClOyeen [XeFs]

[Option ID = 2845]
2. XeOs, [CIF4] and FCLO;

XeOs, [CLF,] en FCLO,

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

[CLF4] ", BrFseen [XeFs]

[Option ID = 2847]
4. FClO,,[XeFs5] and XeO;

FCLO,, [XeF5] den XeO3

[Option ID = 2848]

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

ARIolislol UsIIEs dol ARIRRIGIGel @ W8l uAIvsil uz 3uf3-erd udidl scidciol Jopdl i Auvi e 3 [Question ID = 713][Question
Description = CHEM_SET_1_Q023]
1. 4and 6
4 aen 6 [Option ID = 2849]
2. 6and 6
6 cem 6 [Option ID = 2850]
3. 3and 4
3 cen 4 [Option ID = 2851]
4. 4and 4
4 e 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?
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U AYCBCIDRI JBAUT &I b A fSRNSel gideianae & fére oeefciRaa # 31 318t oord &

(a) e Jma @ feereE] @ eI Saa fasdt siariers féees @ ofiy fARllsiol 3 JERI® aldar 3

(b) et @ eI UAIVL/3IRIGE UR |Gl A9l Yd9I ™2 ¢ [CPlels @ scimgciol Yol i Adimie 3 AsRID Bldl 3
(c) v ua suasI=IGIa AeRIddl gfdia siar &

(d) gaer @20l arcl feerers &l ymiel o1 sifsiicoxn uz Asaayuvi U A gaid usdl &

[Question ID = 714][Question Description = CHEM_SET_1_Q024]
1. aandd
a dern d

[Option ID = 2853]
2. aandc
a dem C

[Option ID = 2854]
3. a,candd
a, C der d

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

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

[Hg2]%* @ fo1u sirder mdl aer Eerel 3 g Db 3, DAl

[Question ID = 715][Question Description = CHEM_SET_1_Q025]

1. one; sand s
Up; S e s
[Option ID = 2857]
2. two;sandp
al; S del p

[Option ID = 2858]
3. one; pandp
U, p a=np

[Option ID = 2859]
4. three; s and d
dlel; s der 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

Bl Aded Mazbacd ster a, b, ¢, aear d o & foerols &, U2 fdar difsie Jiamd @ Celfocsiidiza ol &bt iz &[Question ID =
716][Question Description = CHEM_SET_1_Q026]
1. one
vep [Option ID = 2861]
2. two
&l [Option ID = 2862]
3. three
clier [Option ID = 2863]
4, four
arR [Option ID = 2864]

7) The effective magnetic moment (in BM) for a lanthanide f'0 ion is approximately

ud coploirss 10 sirrer @1 gt dadbix smeof (BM &) cemei[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 .
B The HOMO of NO and CO are ™ and o orbitals. respectivelv.
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B.  dfra Az foeres & IR Tagar & v, AT 1525 TUT 1690 cm™' & Fe Aiffearhra safeufa axdr & |

C.  NO@ar CO & HOMO HHT: T JAT O HaTd & |
qel = o/e

[Question ID = 718][Question Description = CHEM_SET_1_Q028]

1:
2
3

4.

9)

A only

@dci A [Option ID = 2869]

BandC

B aem C [Option ID = 2870]
AandC

A aen C [Option ID = 2871]
A and B

A e B [Option ID = 2872]

Identify the correct statement for the two reactions given below
SFg .
Xe+PtFg — [Xe]'[PtFq]
XeF4 + Me,;NF —  [Me N]*'[XeF 5]

A & g6 & Mo 3 fore ad Fo 3 weafa

SFq )
Xe + PtFg — [Xe]'[PtFg|

XeF . + MesNF — [MeyN]*[XeFs)

[Question ID = 719][Question Description = CHEM_SET_1_Q029]

|

Z,

3.

4.

Xe and XeF4 both act as acids.

Xe e XeF4 aloll &l 3wiel &l s @rl w2 & [Option ID = 2873]

Xe and XeF4 both act as bases.

Xe e XeF 4 alail &t g &l g @rl w3 2 [Option ID = 2874]

Xe acts as an acid and XeF4 acts as a base.

Xe v 3pel &l s den XeF4 v g &l ave @rl @y & [Option ID = 2875]
Xe acts as a base and XeF4 acts as an acid.

Xe v g & s aen XeF4 v 3tet &1 e @rl @wia & [Option ID = 2876]

10)

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

A. The carbene ligand donates two electrons to the metal and accepts d electrons to make a mm-bond

OMe

(CO)sCr =<

Me

X

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) 1s/are:

HId-g1fcaes Hhel (X) & oA A [eafaf@a sy« ) AR Hifaw

A
B.
&

OMe
(CO)sCr

Me
X

C (@rdfa) A1fds =

e HAA /e

Cr=C(OMe)Me f&3imay & IRl 3R gui= & T a0y =g« 8ia1 © (< 10 kcal/mol)

Frdfar forTes &) seiagi=l 9T &Y Uei adT & AR 1-3aY a1 & e d -soiaeiat o THeR B ¢
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[Question ID = 720][Question Description = CHEM_SET_1_Q030]
1. AandB
A e B [Option ID = 2877]
2. Aonly
@dct A [Option ID = 2878]
3. Aand C
a dern ¢ [Option ID = 2879]
4, Band C
B e C [Option ID = 2880]

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

a, B, den y fdpvuni &1 aerer o1ftb (R) aen sirifora @2al i o1ftd (1) fS1=1 @ @1 31631 @kl 3, a8 2

[Question ID = 721][Question Description = CHEM_SET_1_Q031]
1. Rg>Ry>Raandlg>Lly >l

R >Ry >R aurig >y >lq

[Option ID = 2881]
2. Ry >Rg>Ra and Ig>1ly >lIq

RY}RB}R[]HEH|B}|Y}|(1

[Option ID = 2882]
3. RB>RO >Ry and Ia > IB > 1Y

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

[Option ID = 2883]
4. RY >RB>Ra and IA>1B > 1y

RY > RB > RQ aar AL > If > 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

fS31 oI 3iianAl SBUIRIGII # fe1elols A & @l a9l erelicvl AmAUT (LMCT) o fere azeicekn 1 aét @wa [ Question ID = 722][Question
Description = CHEM_SET_1_Q032]

1. VO&* < CrO42- < MnOs~and WO42- < M0oQ42- < CrQ42-

VO43* < CrO42- < MnOs~ aar WO42- < MoO4?~ < CrQO4?-

[Option ID = 2885]
2. \/O43 < CrO42-< MnOs and WO42-> MoO42- > CrQ42-

VO43 < CrO4?~ < MnO4~ @ar WO42~ > MoO4%~ > CrO4%-

[Option ID = 2886]
3. VO4* > CrO4? = MnOs and WO42-< MoQ42~ < CrQ42-

VO43 > CrO4? > MnO4~ dur WO42~ < MoO4?~ < CrO42-

[Option ID = 2887]
4. V043 > CrO42- > MnO4 and WQ42- > MoQ42- > CrQa2-

VO43 = CrO4? > MnO4 aar WO4? > MoQ42- > CrQ4?-
[Option ID = 2888]

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

Column | Column Il
a. | Zeolite l. Solar cell
D. | Indium tin oxide . | CO2 capture
c. | LiICoO2 m. | Fuel cell
d. | Ptalloy Iv. | Battery

picid | o Fel o1 fFona Hieid Il & FAel J Hifaw)
ol | e

2.1 fSrRense | AR Ae
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b. siegH-fe= 3iaarss I | CO2 wargor
c. | LiCoO2 T P —
d Pt-fasrg V.| ey

el fFema &

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

AW N =

14)  The major product formed in the following reaction is

Cl

conc. HNO;
-
conc. HySOy4
Cl
i [ﬂ (Ctrl) ¥
faeafaf@a afffra & fRa g scurg ©

Cl
conc. HN03
conc HESO:
Cl
[Question ID = 724][Question Description = CHEM_SET_1_Q034]
Cl Cl

.

NO,

[Option ID = 2893]
Cl Cl

é

SO4H

[Option ID = 2894]
Cl Cl

é

NO,

[Option ID = 2895]
Cl Cl

IN
)
OQ
{ad
0 cn

[Option ID = 2896]

15) The following transformation

Ol

Z N\ H
N N
IS an example of
fArafaf@a uraRor v 3ERIoT

ory 2

[Question ID = 725][Question Description = CHEM_SET_1_Q035]
1. [3m+2m] cycloaddition
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[ 3m+21] AEaeiiaetol @1 [Option 1D = 2897]
2. [6m+21m] cycloaddition
[61+211] Imswciicvetol @1 [Option ID = 2898]
3. [8m+21m] cycloaddition
[ 81+21] Araeiicetol @1 [Option ID = 2899]
4. [8m+4m] cycloaddition
[8m+411] ams@eiicvetsl @1 [Option ID = 2900]

16) The pKa values for the following compounds

O 0
SO
/u\/u\ MEOJ\/U\OME X
A B k

are in the order

fFeafaf@a Jifaer & e pKa #71=T or Tl d ©

0O O 0 0
A B C

[Question ID = 726][Question Description = CHEM_SET_1_Q036]
1. B> C> A[Option ID = 2901]
2. A>B > C [Option ID = 2902]
3. C>B> A[Option ID = 2903]
4. B> A>C [Option ID = 2904]

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

ferfoaa H-uzamog (C-H) @ fere geaznidra sifsifdoan sit grerfdia s1icst as1eniordd ggira ol coridl 3, as a[ Question ID = 727][Question
Description = CHEM_SET_1_Q037]

H  FeCl Br
1. -
©/ Brz ©/

[Option ID = 2905]
OW OH

2. @/H heat m
E

[Option ID = 2906]
0 Bro/H* O
3. /U\JH - )‘k/ﬁf

[Option ID = 2907]

OH
4, H-.SO,
A/H e o "

[Option ID = 2908]

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

A~
N

/“\/H
M= ad AhAsH &1 ATVaE FAE ST AT S 919 AAFHATH g Ed glal g, 98 &

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

19) The structure that corresponds to the most stable conformation of the following compound 1S

Cl Toj,u
e sl - i o

T S Aeafatag difte & s RRasurrd A @ &, ac §

CI\I:OTCI
ci™ N0~ Cl
[Question ID = 729][Question Description = CHEM_SET_1_Q039]
1. o ZoZcH
[Option ID = 2913]
cl d
2.
cuﬁgiu
[Option ID = 2914]

Cl
- i
CIZBO cl
Cl

[Option ID = 2915]
Cl Cl

- fog

Cl Cli

[Option ID = 2916]

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

A gEas S AT g gau s 5 a

H Me Me H
;&(H HA
Me Me

[Question ID = 730][Question Description = CHEM_SET_1_Q040]
1. identical
el 2 [Option ID = 2917]
2. enantiomers
Doifocsiorz 8 [Option ID = 2918]
3. diastereomers
agferfaaret ffdar smaeia & [Option ID = 2919]
4. constitutional isomers
el R & [Option ID = 2920]

21) The major product formed in the following reaction

i. t-BuOK
=i e PRI T 7 3
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e T L;UEt[ ¥ B WS S -

ot
faeaferi@a sfdear
i. t-BUOK
‘ i. H,0*
# fRRa =g scug ©

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

Et0,C
‘ \E\COEH

Ph
[Option ID = 2921]

HO,C
5 \(\cozEt
Ph

[Option ID = 2922]
EtO.C
4 |

Ph

CO-Et

[Option ID = 2923]

HO,C
2 \"\/\cozH

Ph

[Option ID = 2924]

22) The major product formed in the following reaction

Pd(PPh
Ph Cl 4 PhMgBr s 3)‘]-

fAe=afafaa sfdfhar

[Pd(PPha)s]
Ph  Cl q
. Ll &+ PhMgBr

# farfaa aw scurg §

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

1. \=<
Ph
[Option ID = 2925]
2. Ph Ph
==/
[Option ID = 2926]
Ph
3. | —
h
[Option ID = 2927]
Ph Cl

4. ,>=/'f

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 i1s (As an example, the
BDE for Me-H is 105.0 kcal/mol)

Column | Column |l
BDE (kcal/mol)

a. | >+ i 110.9
b @_H i. 71.1
c. @_H ii. 132.0

T - - = - e R
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‘ ﬂ.‘ HC=C-H \ IV.‘ Ju.b

Fiad | § &0 IR F C-H sradi &1 &iad || | 37 g2 avad &g Faiai (BDE)
% HIA1 & 919 gl A1 g (3284: Me-H & ¢ BDE 105.0 kcal/mol 2)

FeAH | Hiad |
BDE (kcal/mol)

a. | > . 110.9
b. @_H i, 711
c. @_H il 132.0

d. HC=C-H iv. 90.6

[Question ID = 733][Question Description = CHEM_SET_1_Q043]
1. a-iii; b-iv; c-1; d-ii [Option ID = 2929
2. a-i; b-iii; c-1ii; d-iv [Option ID = 2930]
3. a-iii; b-1i; c-iv; d-ii[Option ID = 2931]
4. a-iv; b-1; 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

Ud BIssIdIdol I Sicl b suf-erfel 3 ailsilol 3MUcol Usicollsd 3Hcl 2l PDIdlfold 3dHcl ol & slssldlda & [Question ID = 734][Question
Description = CHEM_SET_1_Q044]

1. 1-hexene

1-8agiial [Option ID = 2933]
2. 1-hexyne

1-8wisat [Option ID = 2934]
3. 5-decene

5-3dlat [Option ID = 2935]
4. b5-decyne

5-3wrza [Option ID = 2936]

25) The correct order of C=0 stretching frequency in IR spectrum for the following compounds is
0O
g >|\[:\(”/ ¥
oo o MI
Cl
A B L
IBiIElE B LIRED
0
. W B
[~ S e
Cl
A B C
FECIRTRTAC=0#F1 Faa A FT a2 F9 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 'H 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

foraorfer3aa 'TH NMR aniws, '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 geifal arcn

s & [Question ID = 736][Question Description = CHEM_SET_1_Q046]
O._ _OMe

OMe
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[Option ID = 2941]
O.__CH,

OMe

[Option ID = 2942]
0. __OCH;,

CHa

[Option ID = 2943]
O.__CH,

CHa

[Option ID = 2944]

N

27) The combination of two reflections, ¢,0,, about an intersecting mirror plane is equivalent to

L

Sid=egal 290 94 9 9L0ddd Y4194l 0,0, F

CRIEREECE G 2 = i

[Question ID = 737][Question Description = CHEM_SET_1_Q047]

1. §,

[Option ID = 2945]
2. B,

[Option ID = 2946]
3. gy

[Option ID = 2947]
4.

[Option ID = 2948]

28) For a micro-canonical system, the correct probability distribution function for energy is given by

prepp

Your Personal Exams Guide

U D] Dollfoidd forpRI @ fere, Ieil @l I8t YilRiwdar fada=ur wetol @I Sar & [Question ID = 738][Question Description =

CHEM_SET_1_Q048]
1. Exponential distribution function
a3l f&caur wetol [Option ID = 2949]
2. Gaussian distribution function
a3 f&eur wetel [Option ID = 2950]
3. Poisson distribution function
gardi f&eeor wetel [Option ID = 2951]
4. Uniform distribution function
ea3dlel facaur wetel [Option ID = 2952]

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

(ii)

b A & FHTHIGL 9T @ T9T ¢ AAT I A & ATHAL TTd=e2 FHLd dred aei & (AL gAH1h g

» C
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(i)

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

30) The volume of nitrogen gas adsorbed at STP to form a monolayer on a porous solid surface is 22.4 cm? g'. If the area
occupied by one nitrogen gas molecule is 16.2 A2, then the surface area (in cm? g'') of the solid is close to:

U H3EY ORI Aels U2 AFAMMIA B B2 TDbIvID Ud dollol @ fe1Q oisclsiol 311 @I STP Uz 3ma9RI® 3rRIdel 22.4 cm® g1 8 o1sdlsiol 31 @I
o 3] AfR16.2 A? i @l acrdr 3t dl o1 &bl Aas @1 Siqwe (cm? g ) RBrrd formwean 3, a6 3

[Question ID = 740][Question Description = CHEM_SET_1_Q050]
1. 1.2 x 10/

[Option ID = 2957]
2. 9.8 x 10°

[Option ID = 2958]
3. 1.2 x10°

[Option ID = 2959]
4. 9.8 x 108

[Option ID = 2960]

31) The amount of Ba(NO3)2 (molecular weight 261.32 amu) required to be added to 500 g of a 0.11 mol kg! solution of
KNOj3 in order to raise its ionic strength to 1.00 is approximately:

Ba(NO3), @1 #lerz 3sfer 261.32 3 KNO3 @ 0.11 mol kg™ facrior &t smeifores wmarefa @1 1.00 ao serel @ fore, saads 500 g 3 frame sior

drcl Ba(NO3)2 i smagria #rdgr cerser [Question ID = 741][Question Description = CHEM_SET_1_Q051]
1. 38.8¢g
38.8 g 2 [Option ID = 2961]
2. 194¢
19.4 g & [Option ID = 2962]
3. 76.2 ¢
76.2 g 2 [Option ID = 2963]
4. 126.5¢
126.5 g 2 [Option ID = 2964]

32) The commutator, [£,57] is equivalent to

FHeel %, 57| T EATHA §
[Question ID = 742][Question Description = CHEM_SET_1_Q052]
1. —2ihp,

[Option ID = 2965]
2. 2ihp,

[Option ID = 2966]
3. -Ihﬁx

[Option ID = 2967]
* fhﬁ.r

[Option ID = 2968]

33) The number of micro states corresponding to the atomic term symbol 4F is

wRArfad ug Ydias 4F 3 Jera asaizee bt Jxgar 3 [Question ID = 743][Question Description = CHEM_SET_1_Q053]
1. 7 [Option ID = 2969]

2. 12 [Option ID = 2970]
3. 28 [Option ID = 2971
4. 42 [Option ID = 2972]

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

dici BRIPIRA cicd BIRIBIRA A ufkdalda gl uz formrr oi il 3iiz sirRIder d ul¥dadel 618l aldr 8 grafen AD VI DI Adifern sifda oife
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8[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)]

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

foace forprr & diol YrasieIrRl U AT AR a2l 3 3l, dl 3Dl Adddger dife &bt Jxgm & [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]

B N =

36) The hypothetical NMR spectrum of 'H in 'H - C - 2H would consist of (spin of the?H is 1) a

2H &bt Buoi1 3 'H - C - 2H @ ufywfeua 'H NMR timca # yeidia asm [Question ID = 746][Question Description =

CHEM_SET_1_Q056]
1. Singlet

e [Option ID = 2981]
2. Doublet of 1:1 ratio

1:1 atoqure @1 fgas [Option ID = 2982]
3. Triplet of 1:1:1 ratio

1:1:1 3igurd @1 s [Option 1D = 2983]
4. Triplet of 1:2:1 ratio

1:2:1 3requrd @1 s [Option 1D = 2984]

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

trans SRICTISISol @ ARI Wieol URAIVISIL U el [1-sclapgiol A9l U ¢21R A 511 siojurd 4 3, d8 &
[Question ID = 747][Question Description = CHEM_SET_1_Q057]
1. L2112
[Option ID = 2985]
2, 1z2:2"]

[Option ID = 2986]
5. loddas2s i

[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

sttt o1 fero sifsifdozmelier srerg=ra ul¥esc Jaittid genidr &, as & [Question ID = 748][Question Description =

CHEM_SET_1_Q058]

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

3. K+ Clz [Option ID = 2991]

4. Rb + Clz [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:

s/ U A 10 % sififdpen o2 adl 3, ada 3adl sraaest g2 10 mM s 3l 3, 3iiz g2 5 mM s 31 sl 3 sia 40 % siffifapenr @z aiedl 3
sifsifépzn &6t wife 2

[Question ID = 749][Question Description = CHEM_SET_1_Q059]
s 2

[Option ID = 2993]
2. LT

[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 LDsp = 80 mg.kg™!, and
density = 1.45 g.mL"1 is


https://prepp.in/

www.prepp.in 'repp

Your Personal Exams Guide

70 kg astel @ HoltRI @ fere uw A1 &t araam dArgr o siferiga siridet (mL 3) 3 (LDso = 80 mg.kg™, St @1 aorqa = 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) ldentify the thermodynamically stable structure of [(n°-CsHs)Fe(pz-CO)NO)k

[(n5-CsHs)Fe(uz-CO)NO)} &1 IHT fdwd: gl L4 924117
[Question ID = 751][Question Description = CHEM_SET_1_Q061]

0 0
|

1. FE/C\\FE/
™ @
/

|
O

[Option ID = 3001]

[Option ID = 3002]

3 ﬁ
C -
3. OF/ o

[Option ID = 3004]

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

MeCN

i + NPF,]; + 6 NaCl
(i) INPCl5); + 6 NaF reﬂux"[ 2l3

CgHsCl
(i) n PClg + n NH,CI g [INPCl], +4nHCI[n=3, 4, 5]

CgHsCl
reflux

(i) n PFs + n NH,4F > [NPF2Ja+ 4nHF [n=3,45 ]

AT st ian@) § F Fa-ar a1 2rar o/a

MeCN

1) INPCl»]a + 6 NaF NPF-lx + 6 NaCl
(1) INPCl5]3 reﬁux-l 23

CgHsCl
(i) n PClg + n NH4CI . [NPCl2Jy + 4nHCI[n=3,4,5.]
renux

CgHsCl
(i) n PFg + n NH4F = [NPFs3],+ 4nHF[n=3, 4,5 ]
reflux
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[Question ID = 752][Question Description = CHEM_SET_1_Q062]

1. (i) and (iii)

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

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

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

@det (ii1) [Option ID = 3008]

3) Consider the following statements for the self-exchange electron transfer reaction in [Cr(H;0)¢]#/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(H,0)¢]%3* &bt was faforera scimcion emotidazun sifdifdsan @ fore forpeifeiRaa werel uz e difsie
a. scipciol ALY dA ddcl 6* dgip AfdAleTa Bl 23

b. 33131 s1icR giq Yot: forativr et fagmer aiedl 8

C. 33 M-L smaer crarssil 3 uf¥adel oidl sidar 3

d. qa fafeern sciamciol FATeliaR ol 2 diq Bl &

A8l DA &

[Question ID = 753][Question Description = CHEM_SET_1_Q063]

1. a,bandd
a, b aen d

[Option ID = 3009]
2. aandb
adaerb

[Option ID = 3010]
3. aandc
a dem C

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

[Option ID = 3012]

4) The type of molecular orbitals in the allyl ligand (CH,=CH-CH; ) that are used for 6-donation and [(J-back donation with
metal d-orbitals, respectively are

eIl D d- Derbl A sAdcioll ®I 0- glol del [1- U9RI el @20l aral dferer fewereis (CH;=CH-CH, ) & snfdas el & yor, ool 3

[Question ID = 754][Question Description = CHEM_SET_1_Q064]
1. 20and 3
2011 eern 3

[Option ID = 3013]
2. 11 and 3
1L aem 3

[Option ID = 3014]
3. 30 and 2
3L erem 2

[Option ID = 3015]
4. 1] and 2
1L cem 2

[Option ID = 3016]

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

B. Supporting electrolyte

C. Depolarization

D. Gelatin

Correct answer is
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fotapotfciRad arma st ur fd=arR difsie sl d.c. dlcRkiopbl @ fére grifrm 8 3erml usdlioiu
A. ardi=r enn

B. sracida fdega siaae

C. fagaur
D. fSiciféor

A3l IR &

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

[Option ID = 3017]
2. A,Band D
A, Baen D

[Option ID = 3018]
3. B,CandD
B, Caen D

[Option ID = 3019]
4. Cand D only
@aet C aen 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 | | Azurin X | Oxygenase
B | Cytochrome P450 Il | Hemocyanin | Y | Electron transfer
C | Rieske protein i | Tyrosinase Z | Oz transport

The correct matches are

3RIRol 12l Diu Yiciell I fdiciiol Ioid Wb SiA Sid DRI A difsre

3Rl iciol DUz giciol old ORI
A Stafyefior i USRISol X sifcpailisIoraa
B P450‘"‘ ii SldARISotol Y| scidciol JFLATelica
& 3ot Qidlar jii crsAReIA Z 0, sir=farot
31 fdremmot 8

[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-iii-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 forIa @ 3men= uz Azdaelnsil oI Ac S5 Vsicllor &1 2welRét 318l ycfdfa g, ag &
[Question ID = 757][Question Description = CHEM_SET_1_Q067]

(OC) Fe Fe(CO); (OC):Mo Mo(CO);
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[Option ID = 3025]

(OC),Fe

Fe(CO); (OC);Mo

Mo(CO);

[Option ID = 3026]

(OC)Fe Fe(CO); (OC);Mo un(m*

[Option ID = 3027]

- 9 &Y

(OC ‘;1Fe Fe(CO); (OC);Mo Mo(CO);

[Option ID = 3028]

prepp
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8) Which of the patterns (A, B, C or D) fits best with the 3C NMR spectrum of TiCl3(CDH_) [Given: 1.J(C-H) > 'J(C-D)]

ot a1 test (A, B, C or D) TiCI3(CDH2) @& 13C NMR 3Owea @& a1y 3ad 3éla dsar 3 ? [ 3 1J(C-H) >1J(C-D)]

A

1 i |
‘ | ‘ |
| ‘ ‘
b b s 4

[Question ID = 758][Question Description = CHEM_SET_1_Q068]

1. A

[Option ID = 3029]

2. B

[Option ID = 3030]

3. G

[Option ID = 3031]

4. D

A<k (i) aem (i) o S a1 Jeararal @ IR Jumceai 3 CO doisi &l A 8
Ac (i) : fRmscIaig  fSRRGEST Jenaza, axial-Fe(CO)4L (A) aem equatorial-Fe(CO)4L (B)
e (ii): srewerdR FdaaRd, fac-Mo(CO)sL3 (C) aemr mer-Mo(CO)sL3 (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)3L3(D)

are

[Question ID = 759][Question Description = CHEM_SET_1_Q069]
i

A,4andB, 3;C,3andD, 2
A, 4aenB, 3; C,3aenD, 2

[Option ID = 3033]

2. A,4andB, 3;C,2andD, 3

A, 4aerB, 3;C,2aenD, 3

[Option ID = 3034]

3. A,3andB, 4;C,3andD, 2

A, 3aerB,4;C,3aaD, 2

[Option ID = 3035]

4, A,3andB, 4;C,2andD, 3

A, 3aenB,4;C, 2aenD, 3

[Option ID = 3036]
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10) In 3-iron ferredoxins, the number of sulfide bridges and cysteinyl ligands, respectively, are:

prepp

Your Personal Exams Guide

3 -31R1201 WIASiailel A AcwIss Adqasil den Riydiiorc feerols &l Jxel @a9rn 3[Question ID = 760][Question Description =
CHEM_SET_1_Q070]

BN -

3, 3 [Option ID = 3037]
4, 3 [Option ID = 3038]
3, 4 [Option ID = 3039]
4, 4 [Option ID = 3040]

11) The absorption spectrum of [Cr(NH3)¢]** in water shows two bands around 475 and 365 nm. The ground term and the

spin-allowed transitions, respectively, are

[Cr(NH3)¢]3* o1 siet 3 sraoigor qUacH < 3s 475 aer 365 nm o siraur corfar 3 sfpSols oot aem R-uol sielsia AT oaHol: 3

[Question ID = 761][Question Description = CHEM_SET_1_Q071]

1. 4F: 4T1g(F) — 4T2g and 4T1g — *Azg

2. 4F, 4A29 — 4T2§ and 4A29 —¥4T1g(F)
3.

4.

12) Choose the correct statement(s) from the following:
(i) The trend in Lewis acidity among silicon halides is Sil4 < SiBr4 < SiCl4 < SiF4.
(i) Tin(ll) chloride can act as a Lewis acid and not as a Lewis base.

(iii) Aluminosilicates can display Bronsted acidity.

foraqeifciRac 3 21 181 Derorol

(1) Rifcrrol dcmzst d cizA 3 et I od Sily < SiBrg < SiCly < SiF4

(i1) feot (ll) DellRIss U I3 A DI DRI DI Dl 3 AR IS SR DI DRI oIdl B2 ADdl 3
(iii) SafienfRifcrde gives 3ecrar ycfdfa oz amdar

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

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 H,;S through acidic MnCl,.

Correct statements are

fotaoticiRada el UR fd=r dhifsie
A. Sict 3t PbCl bl facRiar oklor &

B. As(lll) aem Sb(lll) & HcBES IHPRE TWES 3 Ricrmohd 3

[Option ID = 3041]

[Option ID = 3042]

2G; ?Eg — ?Tig and ?Eg —2T2g

[Option ID = 3043]

ZF, A2g — <120 and “Azg —iET1g(F)

[Option ID = 3044]

(i) and (ii)

(i) erem (i)

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

(i) eem (iii)

[Option ID = 3046]

. (ii) and (jii)

(11) crem (111)

[Option ID = 3047]
(ii) only
(1) @act

[Option ID = 3048]
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C. SnS dic seiforiA JAciwrss A fAcraglia 3

D. s@ciita MnCl; 3 HpS gaifda wer uz MnS smagiita 8l sidr 3

A3l DUl 3

[Question ID = 763][Question Description = CHEM_SET_1_Q073]

1. A,BandC

A,Baen C

[Option ID = 3049]

2. B,Cand D

B, Caen D

[Option ID = 3050]

3. A,CandD

a, c aen d

[Option ID = 3051]

4. AandConly

et A aem C

[Option ID = 3052]

14) Which of the following statements for rubredoxin,
A. Fe?* center has a tetrahedral geometry.
B. Reduced form of iron is diamagnetic.

C. Fe? center undergoes Jahn-Teller distortion.
D. It is a [2Fe-2S] cluster.
are correct?

SRR @ R 3 RepiRiad @i uz e Gt
A. Fe?" a5g &t spafdifer aquwerdbin 3
B. 3mrs201 @I srufra »u gid-geadia 2
C. Fe?" dog arol-2erz Rzuvr shorar 3

D. 18 vap [2Fe-25] @moelRic? 8
fotato1 3 21 lot A ASL 37
[Question ID = 764][Question Description = CHEM_SET_1_Q074]

1. A,BandC

1.A,Basa D
[Option ID = 3053]

2. AL anaD

A, Caen D

[Option ID = 3054]

3. CandDonly

act C aen D

[Option ID = 3055]

4. AandConly

dct A aemn 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

&1, Idifolct wericd, A-C @ foro 18l spufdifer 2

A. [Ru6(C0)17B]™

;

B. [Os6(CO)1s8P]"
C. [0s4(CO)16]

[Question ID = 765][Question Description = CHEM_SET_1_Q075]
A: pentagonal bipyramidal, B: trigonal prismatic, and C:tetrahedral
A: vagpsila fGo3EE, B: Rpnmeider sl aen C: aquwcrdbir

[Option ID = 3057]

2. A: pentagonal bipyramidal, B: octahedral, and C: square

A: gagsikr [$ia3fE, B: smewerdbler aen C: aof
[Option ID = 3058]

3. A: octahedral, B: trigonal prismatic, and C: tetrahedral

prepp
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A: sgewerdbier, B: fpnierast Osr;:9ft aen C: aquwcdia

[Option ID = 3059]

4. A: octahedral, B: trigonal prismatic, and C: square

A: sewerdbier, B: feRmtorerst fsy;:aft aer C: aof
[Option ID = 3060]

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

A. Addition of Et;0«BF3 to NaBH4 in a polyether solvent produces B2Hs.

B. It has D4 symmetry.

C. Reaction of BoHg with NMej3 gives Me3Ne«BH;.

D. It is diamagnetic.

ofl<l feu are @weretl (A- D) 3 21 BoHe o féro ooler 1 3161 3

A. Et;0«BF3 @1 NaBH4 @ arer oo urciiser: facriot 3 JAactel BoHe 3¢ 601 @21 3

B. sardbl wrafdicar Dod 3

C. B2H¢ @1 NMe3 31 sifsifccar MesNeBH3 ¢l 3

D. weyferaraBbi

[Question ID = 766][Question Description = CHEM_SET_1_Q076]

1. A, B,and C
A, B, aen C

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

[Option ID = 3062]
3. Aand B only
A e B @act

[Option ID = 3063]
4. Band D only
B aen 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)
C Contact shift i X-ray photoelectron
spectroscopy (XPS)
d Elemental analysis v Mossbauer spectroscopy
foraratfciRaa @1 ficirer HifSro
Hqa+ TUFHT THATH
a4 | TETZAT i NMR TU#®T
b |FaddrfEures |y | =1 ufEdt X-fFErr s fEdr (EDS)
c | gEwstgia i | X-TRor wahTieTe getaei= saaz st (XPS)
d | @ faesaor v | FTEE TR

A5t forcior 8

2.

3.

[Question ID = 767][Question Description = CHEM_SET_1_Q077]
1.

(a) - (iii), (b) - (iv), (c) - (i), (d) - (ii)
[Option ID = 3066]
(@) - (iv), (b) - (iii), (c) - (i), (d) - (ii)
[Option ID = 3067]
(a) - (i), (b) - (iv), (c) - (ii), (d) - (iii)
[Option ID = 3068]

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

18) Consider the following statements regarding EPR spectra:

(a) For allowed transitions, AM: =+1 and AMi=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.
The correct statements are

EPR ©U%HT & 929 # M@ &1 v fa= fifsg

(@) AFITFAMF FMTAM:=+1TaTAMI =032

(b) HATHT HHAVT % AT AM: =0 TITAMi = +12

() fEawwamfg fifda Cu(ll) %= % T g,>g, TaAT2

(d) TEawea gdfR=Ea Cu(ll) F%1 & AT d2y? F9F BT =9 Aae9T & FTH dd 3
qgl F97 g

[Question ID = 768][Question Description = CHEM_SET_1_Q078]
1. (), (c) and (d)
(@), (c) aem (d) [Option ID = 3069]
2. (b), (c) and (d)
(b), (c) wem (d) [Option ID = 3070]
(a) and (c) only
(@) a2 (c) @aet [Option ID = 3071]
(
(

3

4. (b) and (d) only

b) cen (d) @aet [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

feretatotanst {GIURMIST SuRtsRIsIo Adda (MLs) o feru 38l feg spu 2refdiiea aem st fdpzice 8k 3 3d gl bl HoTiail DI ATUST BH DAY 5.

[Question ID = 769][Question Description = CHEM_SET_1_Q079]
1. Dsan; dx_y* = dzz, Uiy = diz, dyz

[Option ID = 3073]
2. Dag; d2 > d<2_y?, Az > dxy, dyz

[Option ID = 3074]

3. Daa; d:l_y? > dz2 > diy > Az, dyz
[Option ID = 3075]

4. Dan; d22 > di_y?, diy > Oxz, yz

[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?
g 3RRID (X) foreifciRaa JRIrRIfordd Yad 31 v d-geiid & (M) @l adda U 3 sar g X/ M/ IRIRIfoid gaid DI Dlol-AT Ac DAY Adl 3

[Question ID = 770][Question Description = CHEM_SET_1_Q080]
1. Illmenite/ Titanium/ 2FeTiO3 + Mg + O — 2TiO2 + MgO + Fe;03 followed by reduction of TiO; with Mg.
sclolise/ crsefornt/ 2FeTiO; + Mg + O — 2TiO; + Mg0 + Fe;03 acopire Ti0O, @1 Mg 3 siurrcdel

[Option ID = 3077]
2. Rutile/ Titanium/ TiO, + 2C + 2Cl; — TiCly + 2CO followed by reduction of TiClywith Na or Mg.
et/ eeforp/ TiO2 + 2C + 2Cl; — TiCly + 2C0 acopme TiCly @1 Na =n Mg 3 sucrre

[Option ID = 3078]
3. Rutile/ Titanium/ TiO; + 4HCl (conc.) — TiCly + 2H; O followed by electrolytic reduction of TiCl4
Fcrsel/ erseformt/ Ti0O; + 4HCL (conc.) — TiCly + 2H; O agopie TiCl4 @1 Rela smaacsit sracrier

[Option ID = 3079]
4. Molybdenite/ Molybdenum2Mo$S; + 70; — 2ZMo03 + 450, followed by reduction of MoO3 with carbon.
difetiqSoise/ diferqzsw/ 2MoSz + 702 — 2Mo03 + 450; dageie MoO3 @1 C 31 siucrle

[Option ID = 3080]

21) The major product formed in the following reaction is

RupeifeiBaa sifdifpen 3 Refm R squig 3

0O Me Me
/\IA{HBF MeNH,
. S\ .
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A
H

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

HN

Me
Me

z-::az ;??*

[Option ID = 3081]

Me
Me
NH

N
N Me

g

[Option ID = 3082]

Me HN-Me
Me

et
QO

[Option ID = 3083]
Me Me

N-Me
H

B

[Option ID = 3084]

22) The major product formed in the following reaction is

fotapoticiiRaca siidifiozn # =ik #zga Saquic &
H H
e

- Grubbs’ cat
| >
: : ethylene
MeO H

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

s H
MeO Ma
[Option ID = 3085]

e
H

Mefj
[Option ID = 3086]

[Option ID = 3087]

Me
H

e
o

Me( F
[Option ID = 3088]

23) The major product formed in the following reaction is

RupeifiBaa sz 3 ReRm g squic 3

O
Me>Cul

Me"
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[Question ID = 773][Question Description = CHEM_SET_1_Q083]
1. cis-3,5-dimethylcyclohexanone, which is chiral
cis- 3, 5-sEiféerRsmaldassl, Sl dsd &

[Option ID = 3089]
2. trans-3,5-dimethylcyclohexanone, which is chiral
trans-3,5- sEalRcraEadldaAmsldd, Sl dGsic 3

[Option ID = 3090]
3. cis-3,5-dimethylcyclohexanone, which is achiral
cis- 3, b-sEafcrasaaldadeila, Gl DI &

[Option ID = 3091]
4. trans-3,5-dimethylcyclohexanone, which is achiral
trans-3,5- sEARrrRnsaoadadmilel, Sl A®mEi &

[Option ID = 3092]

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

foraraifciR3aa siffifdoen @ 3aquic @ fazaol 3 foznfafer uct @1 38 oa 3

0
i SnCl, in
»—CH,0Bz il
Me” O Me— >~ ~CH,0B2

[Question ID = 774][Question Description = CHEM_SET_1_Q084]
1. Prins cyclization, formation of oxonium ion, pinacol rearrangement
o1 acplapavn, sifasNorRI 3irRIer @1 fd3cer den Woipicl YoifdorRmat

[Option ID = 3093]
2. pinacol rearrangement, Prins cyclization and formation of oxonium ion
ferepict gotfdoRirat, ot adiaIvr den sifaN6rRe 3irter @l [Adel

[Option ID = 3094]
3. formation of oxonium ion, Prins cyclization and pinacol rearrangement
3ichAfoRIA 3iRlel ol [Adel, o2 admlamvl, e doidict YorfdoRia

[Option ID = 3095]
4. pinacol rearrangement, formation of oxonium ion and Prins cyclization
elaict YotfdeRIR, 3iichiorRIA 3RI6l @I [Adel el o2l amlamIv

[Option ID = 3096]

25) The major product formed in the following reaction is

forarotfer3aa sifdifdpzn 31 farfkia s squic 2

CO EM‘E heat
>=- == + /=/ n
MeO 2C

[Question ID = 775][Question Description = CHEM_SET_1_QO085]

MEO?_C CO;ME

[Option ID = 3097]

MeO,C" \CO;ME}

[Option ID = 3098]
-

MeO,C~  CO.Me

[Option ID = 3099]
COsMe

o
“CO,Me
[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
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ifSifcoaT ATERIA ol 3refdi=r A ¢di DIdiord fAciRId @2 Sol U 1511 sifdifdozn &bl 2 A et dad sl &, a8 2

[Question ID = 776][Question Description = CHEM_SET_1_Q086]

1. © o © o
NMe: + Me:SBr ———= Me,N Br + Me,S

[Option ID = 3101]

) ® O
* E1aS Br - EBr + EbLS

[Option ID = 3102]

LBy — Lb

CHO
[Option ID = 3103]
4 ®0O
" NMe, + Mel —————» MegNI
[Option ID = 3104]
27) 0 0O
) | ©
: E;j ﬂ ) E; "
4 0 =+—— D =—= |} —_— 0
0 - H 0
PA A B PE

The correct energy profile diagram for the above reactions is

SuRImd <l sril sifsridpansii @ fere 218l Sell Yiwsd g &

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

+

Energy

Pa

Reaction co-ordinate

[Option ID = 3105]

Energy
2.
&
p
P 1

Reaction co-ordinate

[Option ID = 3106]

.

Ene
3 rgy
A 8
Pl
P!

Reaction co-ordinate

[Option ID = 3107]

L ]

Energyl
4
A g
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Reaction co-ordinate
[Option ID = 3108]

28) The structure of the reactive intermediate generated by reaction of CHCl; and KOH is

CHCI3 @51 KOH 31 sifsiicozr #f Scpuoior sifsifagieiicr saaeRiadl bl zizeron & [Question ID = 778][Question Description =
CHEM_SET_1_Q088]

1' H"CI
Cl

VS

[Option ID = 3109]

..I.I.‘IC|
Cl

[Option ID = 3110]

3. ¢l Cl

[Option ID = 3111]

4. Cl Cl

s

[Option ID = 3112]

29) The major product formed in the following reaction is

fotapoticiRaa siidifcozn # fa=ikia #zaa saquic &
H- (1 atm)

EtO._~ SiMes
SN 2 Pd/CaCO;
EtOH

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

1. \=\_/ =— _SiMe,

[Option ID = 3113]

2. Etow

[Option ID = 3114]

E1O SiMe-
3. X A

[Option ID = 3115]
SiMe,

* o7 — \

[Option ID = 3116]

SiMes

30) The reagent that will effect the following selective conversion is

foraaifeiRaa arvnaaicd uf¥acdol @l Sil sifdipdia gui o2 dom, as 3
OPMB OH

BH%OME - BnO OMe
Ac Ac

[Question ID = 780][Question Description = CHEM_SET_1_Q090]

1. NaOMe, MeOH [Option ID = 3117]
2. TBAF, THF [Option ID = 3118]

3. DDQ, CHyCl; [Option ID = 3119]
4. Et3, y.on [Option ID = 3120]

31) The major product formed in the following reaction is

RupsifiBaa sz 3 ReRm R squic 3
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HO,,
PhCHO
:

H+

HO
OH

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

HO,,
1 r ;

0.0
Ph
[Option ID = 3121]

Phe _O..
X
.0

OH

[Option ID = 3122]
Ph,, I/O;__

3. O
OH

[Option ID = 3123]

HO.,
4, r ;

O A

" o

Ph
[Option ID = 3124]

32) The major product formed in the following reaction is

sifgifdpzn 9 faefa #e squic 3

fotafoticiiRaa
m 1. S-BBN
-~
2. PhBr, Pd(PPh3)4

K3POy4

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

Ph
. U\,

[Option ID = 3125]

Ph

[Option ID = 3126]

Ph
3 @)\

[Option ID = 3127]

—
eoh
Ph

[Option ID = 3128]

33) Given the specific rotation [oc]7°0f (5)-4-methyl-3-heptanone in hexane as +22°, the specific rotation [o]7°, in hexane,

of the product A (ee = 98%) obtained from the following enantioselective alkylation reaction is

SadYer # (5)-4-difrer 3-3ueroitor @1 R gufer [oc]20+22° Ram orn 3 Repifiifad Yaifscall - awvidie et 3 Yroa Iquic A (ee =
98%) w1 FaxYer 3t RARdIE Fufer [oc]20 Roeren Aom?

1. (q>
|
o MeO  NH, O
-
o 2. LDA then n-CaHyl, \)k[/\/

110 °C

3. Oa. CH5Clo, 0 °C A
¢ e ee = 98%
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[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
forsreifciRaa ufyadar 3 fSu s10 Squic @1 sifdrasi®l @1 sl A8 i fRfa oar 3, as 2

OH

OH OCH-

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

|. Jafdser MnOg2; 1l Mel, NaH; 1ll. Me3S(0)I, NaH; IV. MePPh3Br, NaH

[Option ID = 3133]
2. 1. Mel, NaH; Il. active MnO2; Ill. Me3Sl, NaH; IV. MePPh3Br, NaH

|. Mel, NaH; Il. afd=r MnO3; 1ll. MesSI, NaH; IV. MePPh3Br, NaH

[Option ID = 3134]
3. 1. CHalp, Zn-Cu; Il. MePPh3Br, NaH; Ill. active MnOgz; IV. Mel, NaH

|. CHzl2, Zn-Cu; Il. MePPh3Br, NaH; Ill. zifdser MnO 2; IV. Mel, NaH

[Option ID = 3135]
4, |. MePPh3Br, NaH; Il. active MnO3y; . CHzl2, Zn-Cu; IV. Mel, NaH

|. MePPh3Br, NaH; Il. aafdser MnO 2; 1. CHalz, Zn-Cu; IV. Mel, NaH
[Option ID = 3136]

35) The major product formed in the following reaction is

foraraifciR3aa sifdifdoen 3 feRfia sz Squic 2

=
N ~Is ZnCl,, rt

SN + ”\ -
CO,Et

OBn

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

o |
N S

“'CO,Et

~OBn

[Option ID = 3137]
P

.

-~ CO,E!

~S0Bn

[Option ID = 3138]
CO,Et
|

3. _ |"~-|i.T5

~OBn

[Option ID = 3139]
.\COEE!

N.
Ts

P

~OBn

[Option ID = 3140]

36) The major product formed in the following reaction is

forarotfceriR3an sifdifdpzn 3 foaRfkia saz Squic 28
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O Ti(O'Pr)4
H ' /u\
MEOJ\n’
O
[Question ID = 786][Question Description = CHEM_SET_1_Q096]

1.
MeO

<

[Option ID = 3141]

T
O
O
/

[Option ID = 3142]

&
L
O
O

[Option ID = 3143]

4,
MeO

-

[Option ID = 3144]

37) The Newman projection given below
H
H CH,

G H

H4C H
H .

corresponds to the compound

oll<l AT SRIT ool Ygiu
H
- CH,
H
. H

H4C H

H H
fop21 Aifd1p @ 30U 2

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

=
@,
I|8II
=
@

[Option ID = 3145]

I
=
1]
1-8-1
=
41

[Option ID = 3146]

o
=
m.--l"
118II
=
@

[Option ID = 3147]

-
=
(4]
248 gl v
=
48

[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 & 35 ppm. The compound is
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u AR Mm/z 84 uz [M]* gorfar 3 siiz sadl snee Rz 56 w3 'H NMR 3 a1s ddact vo Boreier 8 1.4 ppm uz gorfar 3 a2r *C NMR
3l uab Rrofoter 0 35 ppm Uz coIidr & AidId &

[Question ID = 788][Question Description = CHEM_SET_1_Q098]

1. cyclobutane-1,3-dione

AsBAAlaRIcol- 1, 3-3E3ilol

[Option ID = 3149]
2. dichloromethane

SISOl

[Option ID = 3150]
3. cyclohexane

T,

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

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

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

foraqeifciRae sifsifaozn s A Hx Squic A aen B &

'\N.f
(CF4CO),0 NHoNH,-HCI
X o A — - B
| - PhH. reflux n-BuOH, reflux
N

[Question ID = 789][Question Description = CHEM_SET_1_Q099]

e

N~ O HN-"‘;{
CF
1. A: | _ CF3 B: I ‘\.\ 3
- o
N N

[Option ID = 3153]

[Option ID = 3156]

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

AifdTml A e B @ C=0 s[u @ ¢l wetoll w1 3l Ade &

®)
OMe
A

OMe
B

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

[Option ID = 3157]
2. A = B =enantiotopic

A=B = bedfe=ncifdm
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[Option ID = 3158]

3. A = enantiotopic; B =diastereotopic
A= dodfe=idifter; B = sSEAdFdites
[Option ID = 3159]

4. A = B =diastereotopic
A=B = sE3diixiéilas
[Option ID = 3160]

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

are, respectively,

C, TIT o FHIATT THTAT & Td® ATIEATIT TTHTY] & HHATH HA: 3

[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 52 and 52 are, respectively,

S2 99T S¢ % o9 gHAT TATET g, HAT:

[Question ID = 792][Question Description = CHEM_SET_1_Q102]
C; and G,
Cy; 44T C,

s

[Option ID = 3165]
g, and i

ﬂhWi

2.

[Option ID = 3166]
g, and E
g, d41 E

3

[Option ID = 3167]
4 itandE

id4AT E

[Option ID = 3168]

43) A system consists of N identical distinguishable non-interacting particles, each
having only two energy levels 0 and . The expression of the heat capacity at
constant volume (C,) i1s given by (B = 1/kgT)

U T | Iufdaa N o1 g9, @9, i A== iaae gl 399 § T4® & had
2 FHoIl &L 0 T9T € g1 9T AFas 9T IHMEAT (C,) FT ST =49i® 2aT1 5, (B =
1/ksT)TE §

[Question ID = 793][Question Description = CHEM_SET_1_Q103]}
1. Nkg

[Option ID = 3169]

) NkB( ef )2

1+e€F

[Option ID = 3170]

[Option ID = 3171]

oy
4 Nkpg (E'BE .

1+e~€PR

[Option ID = 3172]

44) " Piutonium (atomic mass = 244 g mol-') crystallizes in monoclinic lattice (a = 620

pm : b =480 pm : ¢ = 1100 pm: B = 102 9 ) with 16 atoms per unit cell. The
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density in g cm= will be close to (Use sin 3 =0.98 ; sin /2 = 0.78)

A (TLHTEE dgid 244 g mol") THAATe SiTe® # 16 UTHIY 9id U 94 &
e T garg (=620 pm ; b =480 pm ; ¢ = 1100 pm; B = 102° ) | ZAFT

q9cd, g cm F S99 fFHa4r 22 (sin B = 0.98; sin p/2 = 0.78)

[Question ID = 794][Question Description = CHEM_SET_1_Q104]
1. 25.38 [Option ID = 3173]
2. 16.12 [Option ID = 3174]
3. 12.69 [Option ID = 3175]
4. 20.26 [Option ID = 3176

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:

CIoPIRIZ Y®R @ AT2Ntul 3 b o1 B 1A @ 0.25 mg @l siferonftra o= cidr & Sid izt @1 ord 50 bar g 20 bar cra ur 1@ sir @ 0.2
mg I stf¢enfaa war 3 50 bar uz uds @ DIga &bl yfcaora Braad formeddn 8, as 3

[Question ID = 795][Question Description = CHEM_SET_1_Q105]
T« &2

[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:

UicilR{cIsiol @I Ud oldoll cilol 3R 3i90 0.20, 0.50 aem 0.3021 afea & sof 390 @ dAlerk 4R @Har: 10,000, 40,000 wem 60,000 & z21
oldlol DI ‘MR 3iId 3ftad HR’ 2

[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: (A9 is the
conductance at infinite dilution)

THTTeH o 9 gdo 3T Au9=T & &g, IraHar (A), ararizaas® (K) 397 gisdar
(C) & 7= 999 &I 51| YH1L 470 FL d%d o, 98 o (A?[d Ta1 9L ATHA)

[Question ID = 797][Question Description = CHEM_SET_1_Q107]
1 1 CA

1. — =

A A°  KA°

[Option ID = 3185]
1 1 CA

2. - = |
A A% gp9?
[Option ID = 3186]
, 1_1,.6
A° A KA°
[Option ID = 3187]
4 1 - Cﬂ.z
A KA°

[Option ID = 3188]
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%) For the cell Cd | CdCI2 || AgCI | Ag ; E°ei =0.675 V and dE°ei/dT = - 6.5 x 10

4V K-1at 27°C. The AH (kJ mol*) value for the reaction Cd + 2AgCI| — 2Ag +
CdCl2 is closest to:

UF ¥ Cd | CdCL || AgCl | Ag ; ¥ ToT 27°C 9T E%) =0.675 V T4T dE%e /dT =
-6.5x 104V K- g1 &ifafa#=ar Cd + 2AgCl — 2Ag + CdCl # faw AH (kJ mol)

FT AT o Maecan g, 98 &

[Question ID = 798][Question Description = CHEM_SET_1_Q108]

9
2.
3.
4.

49)

-168 [Option ID = 3189]
-123 [Option ID = 3190]
-95 [Option ID = 3191]

-234 [Option ID = 3192]

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

ook = i =220

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

ATATHAT A,B,0 —» AB, + A0 % T o ¥ & =AT=AT 3§
10000 K
logk = 14.1 :

H ATHATHAT 6T ATHAT ZHo1l (kJ mol! /) 5a® FHecdn g, 92 2

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

1. 191.4 [Option ID = 3193
2. 83.14 [Option ID = 3194]
3. 382.8 [Option ID = 3195]

4. 166.28 [Option ID = 3196]

50)

For the reaction,

K
[cis-M(en),(OH),]* == k" = [trans-M(en),(OH),]*
2

the equilibrium constant is 0.16 and ks is 3.3x10“ s”'. The experiment is started

with pure cis form. The time taken for half the equilibrium amount of trans

iIsomer to be formed is about

EICIER I

K
[cis-M(en),(OH), " ~—— = [trans-M(en),(OH);]"
2

# foTT a7 7990 0.16 9T ky 3.3x104 577 2| 9= cis €T & T AL =47 471
2| trans FHTEAT & ATHY AAET 6T HTAT HT AT =T 9 H 901 91671 999 ¢

[Question ID = 800][Question Description = CHEM_SET_1_Q110]

290 s [Option ID = 3197]
580 s [Option ID = 3198]
190 s [Option ID = 3199]
480 s [Option ID = 3200]

HBow N =

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

light of frequency 6.0x10%8 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=2.4x1014 C J-1s71)

A N..AaNnB llll_#;mﬂ;%ﬁmkﬂr&ﬁh%;—ﬁﬁ
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D.UXTUY MIMAZ S99 AR o AQHA UT dg 9 SCa ANIRTS Q9617 9 1714

Frveft farw 0.72 V 21 5T st gy A1 aratad #3737 et fawa 1.44

V 21 SITaT g TA14 s (MHz #) fora% Mdeaw g, ag ¢ (e/h=2.4x10M C J ' s7™)

[Question ID = 801][Question Description = CHEM_SET_1_Q111]

1. 7x108 [Option ID = 3201]
2. 4x108 [Option ID = 3202
3. 2x107 [Option ID = 3203

4. 7x1014 [Option ID = 3204]

52)

Consider an electron (me= 9.1 x10-3kg) 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

UF F4d (a9q 7 § IRHTAT 13.6 eV FS1 &1 0729 (me= 9.1 x10-31kg) 21
gfa HT & AL =l TS F0 979 g, AT Fetagiq l Tid & d31 6T TATIT I (v?)
2

[Question ID = 802][Question Description = CHEM_SET_1_Q112]
1. 3x10'2 mZ s2 [Option ID = 3205]

2. 4.3x10"8 mZ 52 [Option ID = 3206]

3. 4.7x10'2 mZ s°2 [Option ID = 3207]

4. 4.7x103" mZ s'2 [Option ID = 3208]

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

prepp
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31U] Sl ATSDIAd 8ic] 3 AINYUI GI8l I, U dhd 8ic] 3 Aa9NyuI sl daz & [Question ID = 803][Question Description =

CHEM_SET_1_Q113]
1. Ny [Option ID = 3209]
2. C3Hz [Option ID = 3210]
3. HCL [Option ID = 3211]
4. H,0 [Option ID = 3212]

54)

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

(1) If g is the displacement from equilibrium for harmonic motion, the
potential energy is proportional to q.

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

(iii) The correct order of vibrational frequency of O-1H (X1) , O-2H (X2) , and
0O-*H (X3) , is X1 > X2 > Xa.

(iv) The fundamental vibrational transition of a diatomic molecule appears
at 1880 cm 1. Its first overtone will be at 940 cm"*

(assuminganharmonicity constant as zero).

fFeferfaa &< (i) & (iv) # 931 #9922

(i) &< AEd T FET T Th [GIHTE A9 H7 (a9 gfe g g a1 A9 $T
ERICEEEIN EXEIGCIC I

(i) HCI#t #wuT Arafr (v) fa 2990 cm! g a1 &t 9177 {5 =11 1495 cm1gf
(i) O-TH (X1), O-2H (X2) , 9T O-3H (X3) , * forw Fu=i7 st &1 a2 #9 2
X1>X2> X3 |

(iv) T FEaamor st F forg gt Fura @17 1880 cm -1 & g1 w9H
AtdeaTEh 940 cm™! 9T FRIT (ATEATIGAT €I HT 7 AT A(190)

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

daet i, ii, iii [Option ID = 3213]
2. i, ii, iii, iv [Option ID = 3214]
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@ddi ii, iii [Option ID = 3215]
4. 1, 1i, iv only
@dci 1, i1, iv [Option ID = 3216]

35) The following data is obtained for a light diatomic (AB) molecule from its

rotational Raman spectrum.

B=2cm?t;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 god (GULHTE AU & =qui9 THT e § [Aefafad srws red g g
B =2cm?;x, =0.01; v, = 1600cm™.

7T 20,000 cm™ & S & A9 =T THL0rT AT ST 97 g9 A9 & g g qTiod
& ATg4 (cm 1) g

[Question ID = 805][Question Description = CHEM_SET_1_Q115]
1. 18348, 18356, 18368, 18380, 18388 [Option ID = 3217]
2. 18412, 18420, 18432, 18444, 18452 [Option ID = 3218]
3. 18380, 18388, 18400, 18412, 18420 [Option ID = 3219]
4. 18416, 18424, 18430, 18440, 18452 [Option ID = 3220]

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

¢d B 1 3rasir ga A @1 yyo dolid 3men & 3ik 30 C Uz "oidqa <l soit 3 A a2 B @ Jqul olvr 33061 & 2Ale v diterdl #f A10 cm aedar
dl ga B o1 gema 33t dftrerdt siiz araerer 3 (cm ) Berd 2196 dlen, 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

Aldol D o] fdciiol &I gys delld 9Lg; Slcl ® dolld I MU oH & aAlid [Question ID = 807][Question Description =
CHEM_SET_1_Q117]

1. soap molecules accumulate more at the surface than in the bulk solution
AMgol @ 3U] bl Rl AWAfe f[erret &t s s w aifées 8lar 8 [Option ID = 3225]
2. soap molecules accumulate more in the bulk of the solution than on the surface
Argel @ 3] cie Dl 3Men WAfte [Ricrrer A 3ifdi 2ifea 2l 2 [Option ID = 3226]
3. the soap molecules aggregate uniformly in the bulk and the surface.
AMgol @ 3I0] Acla e IWfte fderror Sloll 3 vappmel S 2l 2 [Option ID = 3227]
4. soap molecules form micellar structures at low concentration.
Argel @D 3] offol Al 3 BRYcl 3aen gerrad 2 [Option ID = 3228]

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

UMD Hcd D oIDdRI @ €10 AR UR U AT YraRLAT3il i Sil siferapdad xR sl Al 8, de & [Question ID = 808 ][Question Description
= CHEM_SET_1_Q118]

1 [Option ID = 3229]
[Option ID = 3230]
[Option ID = 3231]
Option ID = 3232]

oW N

9
2.
3.
4.

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

olisi¢p 3iIMIES 3MU] @ folu AYUi scidmgiiold DD DIVIRI Hdsl & Z-acd bl darelcd AR o] Question ID = 809][Question Description

= CHEM_SET_1_Q119]

. 0 [Option ID = 3233]

. 1 [Option ID = 3234]
2 [Option ID = 3235]

L M -



https://prepp.in/

www.prepp.in rrepp

Your Personal Exams Guide

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

BIsglslol URAIV] I Alc U gy V = E.z 21 gufaa fdoar Sie dl aRs1 Welol d YA dlie @1 A9ielol ddcl S ®gio A 3UIdr 3, d6 &

[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]

i
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