CSIR CHEMICAL SCIENCES BIL

Topic:- 701_PARTA_CSIR_SEPT22_SET1_BIL

1) A tropical location B is 20 km N15° E of A. Another location C is N45°W of A and S75° W of B. How far (in km) is C from
A? (N15° E denotes a direction 15° east of north.)

U Hourbfedeiikn Ferret B, Femer A @ 20 fopait N15°E 3 uap 1o Fermet C, Fermel A @ N45°W 3iiz oot B & S75°W 8 Ferret C, Fermet A 3
feperoft gt (fopaft 3i) u= 3?7 (N15° E uwop fom, 3R (N) @ 15° yd (E), corfar 3 )

[Question ID = 41][Question Description = 101_GP_set5_Q1]

1. 20 [Option ID = 161]

2. 202 [Option ID = 162]

3. {043 [Option ID = 163]

4. 10 [Option ID = 164]

Correct Answer :-
e o [Option ID = 161]

2) A chord AB of a circle subtends an angle of 30° at its circumference. Then the radius of the circle is
fop2ft ga i sitar AB, 3ar<ht uffer ur v 30 ° @1 Plvl siaflya @l 3 ad ga &l f=n 3
[Question ID = 42][Question Description = 102_GP_set5_Q2]
1. independent of length AB.
coars AB 3 zadq [Option ID = 165]
2. the same as length AB.
cwaré AB @ 2wt [Option ID = 166]
3. larger than length AB.
oars AB 3t aiftrs [Option ID = 167]
4. smaller than length AB.
ewaré AB rwar [Option ID = 168]

Correct Answer :-
e independent of length AB.
cgars AB 3 zadq [Option ID = 165]

3) A substance decays at a rate proportional to the amount of the substance itself. If half of the substance decays in one

year, then what is the proportionality constant?
U dcd D gRI Blol Bl 2 A dcd Dl AL D AguIedl 3 Al dca &bl snefl g v ad 3 gr1 3l siedl 3, aq Gl forraie a=r 3?7

[Question ID = 43][Question Description = 103_GP_set5_Q3]
1. log,? [Option ID = 169]

2. 5g,42 [Option ID = 170]
3. (t0g,2)/2 [Option ID=171]

>

{log1g2)/2 [Option ID = 172]

Correct Answer :-

o 2 [Option ID = 169]

leg,

4) How many outcomes (sequences of either head or tail) are possible if a coin with probability for head 1/3 and tail 2/3 is
tossed 5 times?

feperol ufeummal (R =1 ug @ 3iofaza) &l dsirden 3 Al v Riawr, Prid R usel &t yiRiedar 1/3 3iiz ug usa &I giRear 2/3 &, @1 5 ar
3oren SR?[Question ID = 44][Question Description = 104_GP_set5_Q4]

1. 5 [Option ID = 173]

2. 10 [Option ID = 174]

3. 32 [Option ID = 175]

4. 60 [Option ID = 176]

Correct Answer :-
e 5 [Option ID = 173]



5) If 25 is written as
11001 (1x2%¥+ 1% 25 4+0%x22+0x 20 +1x2%),
then how will 101 be written?

afg 25 = 5§ WhR forEr = ar &
F1001 (1% 2%+ 1x 28 FO0x 22 +0x204+1 x20),
g 101 &8 fBar adeEn?

[Question ID = 45][Question Description = 105_GP_set5_Q5]
1010101 [Option ID = 177]
1100111 [Option ID = 178]
1101101 [Option ID = 179]
1100101 [Option ID = 180]

A WN =

Correct Answer :-
e 1010101 [Option ID = 177]

6) Which of the options will make the following sentence a TRUE statement?

THE LETTER “S” OF THE ENGLISH ALPHABET OCCURS IN THIS SENTENCE TIMES.
f&u s1u farpedl 3 A BlolAI ofid ST 519 araRI GBI b AT BT ToIlTSTI?
THE LETTER “S” OF THE ENGLISH ALPHABET OCCURS IN THIS SENTENCE TIMES.

[Question ID = 46][Question Description = 106_GP_set5_Q6]
FIVE [Option ID = 181]

SIX [Option ID = 182]

SEVEN [Option ID = 183]

EIGHT [Option ID = 184]

A wWw N =

Correct Answer :-
e FIVE [Option ID = 181]

Suppose A=1, B=2, C=3, D=4,.X=24, Y=25, Z=26.
(A-MI(B-MIE-MIB-MNE~M) ~
(Z=N)Y=N)R=N) W =N)V=N)

What is the value of

#A f& A=1, B=2, C=3, D=4,.,X=24, Y=25, Z=26 B
(A=MIB=MI(C-M)D-M)E-M)

gl (2= N =80 =N (W =N V=N I T 82

[Question ID = 47][Question Description = 107_GP_set5_Q7]

0 [Option ID = 185]

4.5 [Option ID = 186]

. -1 [Option ID = 187]

1 [Option ID = 188]

A WN -

Correct Answer :-

e 0 [Option ID = 185]

8) The stacked bar chart shows the participation of graduating students in various games in successive years. Which one of
the following games has the largest participation from 2001 to 2005?

Fefepa ar Yuf Ferradbrr faenelRl gr1 adar Xl # st et corfar 3 ad 2001 3 2005 aw, forssfeiRaa el 3 A Blert e A Faifers
a1 ferm srRi 37

450

400 =
= 350
5 300 = @ Cricket
2 - -
w g:g J O Swimming
H’E_ 150 - & Athletics
2 100 . @ Badmintan
E 50 O Tennis
= 0 —

2001 2002 2003 2004 2005
Year

[Question ID = 48][Question Description = 108_GP_set5_Q8]



1. Tennis
efort

[Option ID = 189]
2. Cricket
fopde

[Option ID = 190]
3. Badminton

Jsfdicol

[Option ID = 191]
4. Swimming

et

[Option ID = 192]

Correct Answer :-

® Tennis
2forar

[Option ID = 189]
9) Suppose the ratings of five players A, V, T, K and S are all distinct. The average of S and A’s ratings is equal to the
minimum of the ratings of V and K. T has a higher rating than A, and A’s rating is equal to the average of V and K’s ratings.
Who has the third highest rating among the five players?

ol fop uia Raenf3l, A, V, T, K, 3iiz S & e &l Meadr iz geras & S 3iik A & Aisrar ot o1 siiera, V iz K &t Arsar vizen 3 34
ROl @ AATel 3 T bl Alsar =t A A sifer 3, 3iiz A & is=rar, V 3k K &6l Aisaar e @ siiia @ 9161 3 uia Raenfs=i 3 A
feprchl s e diRl waiferes 3?7 [Question ID = 49][Question Description = 109_GP_set5_Q9]

1. V[Option ID = 193]

2. A [Option ID = 194]

3. K [Option ID = 195]

4. S [Option ID = 196]

Correct Answer :-

e V[Option ID = 193]

10) Graphs X to Z show three size distributions of spheres of varying diameters. Graphs A to C show the number of balls
transmitted through a sieve, as the sieve diameter is gradually increased from zero to a large value, for different initial
population of spheres. Match the size distribution to the transmission.

faf3teotr car=dl @ siicll & el g faraevil @I crarfag) X 21 Z 3 coren srn & crRarfagi A 21 C 31 siiedl @ fireor YRt faaruil @ fere, el &
8¢ D IR DI 9o A ei3-¢R ub a3 ATl aD TGTel A, Deloll I A forer B2 Yrd 3icil Dl TR DI GIIRIT SR & A faeaRur 3ii= former 2
grd 3licil &l = D AT SIST JolRl

Z |

T !
=

e 0|
a

E |

5 |

) A{

UL — —— 2 .
sphere diameter — sphera diameter — sphere diameter —
[Question ID = 50][Question Description =

[ p— 8. A
T ) T
£ £ £
e @ e
a a 4
E E E
g 2 2
g 2 B
] ] fe

Y W - A o - b !
sigve diameater -+ sieve diameter — sieve diameter —»

110_GP_set5_Q10]

A-X, B-Y, C-Z [Option ID = 197]
A-Y, B-Z, C-X [Option ID = 198]
A-Z, B-X, C-Y [Option ID = 199]
A-X, B-Z, C-Y [Option ID = 200]

A W N -

Correct Answer :-
e A-X, B-Y, C-Z [Option ID = 197]



11) In a hall, the fraction of people seated is 9/13 and the fraction of chairs occupied is 7/9. If the number of empty chairs
is 36, how many more chairs are needed to seat everyone in the hall?

o gfet 3, I3 cliell @1 sior 9/13 siiz sl 3¢ R @1 sier 7/9 3 Al wrcll @RI 6l Jizcar 36 3, Agw! BRIl Uz ol D feru siiz ool
pRial smavad sishi?

[Question ID = 51][Question Description = 111_GP_set5_Q11]

6 [Option ID = 201]

26 [Option ID = 202]

20 [Option ID = 203]

32 [Option ID = 204]

A w N =

Correct Answer :-
e 6 [Option ID = 201]

12) Two parallel chords of length 8.0 cm each in a circle are separated by a distance of 6.0 cm. The radius (in cm) of the

circle is
v g d yA® 8.0 Al crears 6 3t Ao Sfiart 6.0 A3 6 gft uz T ga 6 fosn (Jph ) 3

[Question ID = 52][Question Description = 112_GP_set5_Q12]
. 50
[Option ID = 205]
2. 5‘6
[Option ID = 206]
3. g5 ﬁ"zz

[Option ID = 207]
4. 4.5

[Option ID = 208]
Correct Answer :-

®* 50

[Option ID = 205]

13) A, B, C and D are consecutive integers such that B2 —42=103 Then

DE_cIZ
FAGET i A, B, C, 3R D & & & 82 -4 =103 ¥ @9,
DZ_c.E:'

[Question ID = 53][Question Description = 113_GP_set5_Q13]
105 [Option ID = 209]
107 [Option ID = 210]
109 [Option ID = 211]
111 [Option ID = 212]

A wN =

Correct Answer :-

e 105 [Option ID = 209]

14) A goat is tied to a post by a rope of length L at a vertex of pond which has the shape of a regular hexagon and whose
side is much longer than L. The area available to the goat to roam around without falling into the pond is

T JB3 DI TD Fe R b L cgard di 321 A arerrd @ g ofid ur dfenn srn 3 drelid @ 3R U oI wgyst S & fSradl s &bi
oars, L 3 9ga siférs @ arcna 3 BrR {don, a3l o e @ fere Suctstr Sigwe &

[Question ID = 54][Question Description = 114_GP_set5_Q14]
1. 3ml2/4

[Option ID = 213]
2. 5mL2/6

[Option ID = 214]
3. mL2/2

[Option ID = 215]
4. 2mL2/3

[Option ID = 216]



Correct Answer :-
e 3mL%/4

[Option ID = 213]
15) The qualifying marks for an exam attempted by a large number of students are set at half of the median of the marks
scored in that exam. Under this condition, 10% of the candidates fail. If the qualifying marks are set at the median of the
scores, and if no two students have the same marks, the percentage of candidates failing will be closest to
31 Fizn A fenfRil grRI st oft sRit v udlenn @ 3 sibl B 3A udlen @ yrdic! & aAfersr & snd & el forid fos=m sr 3 331
ufsf¥efer i aer sppaffl & 10% siopdivf 2 3 Al 3d® siwpl b1 Yreia! &bt aftzret & A9rra foria v SR, 3 afe sl off 3 fenfRi &
3l 23II6T oIl 8, srorehivf srsafRfRil w1 yferora foraseaar dlen[Question ID = 55][Question Description = 115_GP_set5_Q15]

1. 20%

20% @ [Option ID = 217]
2. 25%

25% @ [Option ID = 218]
3. 33%

33% @ [Option ID = 219]
4. 50%

50% @ [Option ID = 220]

Correct Answer :-

o 20%
20% @ [Option ID = 217]
16) An employee walking from her home reports to her office 30 minutes early if she walks at a speed of 6 km/h and
reports 30 minutes late if she walks at a speed of 4 km/h. How far (in km) is her office from her home?
U pIars 3ol TR A siffeA A 30 Bieie Sicdt uga sl 3 Afe a 6 fpel/= b aifer A ael, 3R 30 frore 38 A ugarl 3 Al as 4 fopati/= &t
31fer A T D a2 A 3iifa foeon g3 (fpatt 3) 3?[Question ID = 56][Question Description = 116_GP_set5_Q16]
1. 6 [Option ID = 221]
2. 9 [Option ID = 222]
3. 12 [Option ID = 223]
4. 15 [Option ID = 224]

Correct Answer :-

e 6 [Option ID = 221]

17) In a game of tic-tac-toe, the marks made by players A and B, taking turns are x and o respectively. If the position of
the board is as follows and it is A’s turn, how many choices does he have to ensure a win ultimately? (To win, a player has
to have three marks on the same line)

Rp-C-d1 & v Wat #, RaenisAi A ik B @RI srusil aidl 3 96IrI o1¢ Ries, gder X @ 0 & AfS &1S ur RFerfer il €1 aril Si=di 3 8iik 3 A &t
|t g, 4l 3A Uil Siid uadl w2ol @ fére fopdel famea 37 (Sidasl @ fore s Raarst @ vas &t 3ar 9 dior Rios glor & @nfdu )

L@

[Question ID = 57][Question Description = 117_GP_set5_Q17]
1. 1

[Option ID = 225]
2.2

[Option ID = 226]
3.3

[Option ID = 227]
4. It is not possible for A to win
A @1 Sfiden Jiera oidt 3

[Option ID = 228]

Correct Answer :-

e 1



[Option ID = 225]
18) An archer shoots at a target which is at a height of 6 m and at a line of sight distance of 12 m from the bow. Which of
the following angles of shooting the arrow gives him a fair chance of hitting the target taking gravity into account?
TP GIUERT TP ¢1g, Sil IADI DdHlel A 6 i Harg u 3R efte 1 3 12 31t dI il uz 3, B 3R ik eI & IBeaIdyUI DI E=ATol 3 AT
g, dik-gciol-a foetifeiRaa mivil 3 3 BlorR1 3A g deral A IRMA FHvraocl Ygrel war 37
[Question ID = 58][Question Description = 118_GP_set5_Q18]
23 [Option ID = 229]
28 [Option ID = 230]
29 [Option ID = 231]
32 [Option ID = 232]

A W N -

Correct Answer :-
e 23 [Option ID = 229]
19) Two routes X and Y between the same places are respectively 30 km and 20 km long. A person travelling at a uniform
speed of 30km/h, goes along route X and realises mid-way that it has been closed. He takes a connecting route which brings
him to the midpoint of route Y and continuing on Y he reaches the destination in one hour. How much time did he spend on
the connecting route?
Sl Ferrell @ dfa <t sreer ARt X a Y, a@arer 30 fipst 3k 20 fpsfl c3d & uep afep, 30 fopafl/a &bt uapanmot sifer A X #e! U= aa @2, smefl it
U2 Ugdol @ TN AR @l §¢ Urdl a8 U SilSol dicll A1 1Uolidl & {31211 ag At Y & #iexr fig ur ugaan g, siiz #et Y uz ad @2 el
S UR U e i Ugadr 3 SISl drcl APl UR 3ol febdell JPRI ddia fopem?
[Question ID = 59][Question Description = 119_GP_set5_Q19]
1. 30 minutes
30 fdere [Option ID = 233]
2. 20 minutes
20 frere [Option ID = 234]
3. 10 minutes
10 fdreie [Option ID = 235]
4. 5 minutes
5 fiie [Option ID = 236]

Correct Answer :-

e 30 minutes

30 firere [Option ID = 233]
20) The following graph shows speed against distance covered by a car. Of the regions marked AB, BC, CD and DE, (all of
which are of equal length), the maximum chance of finding the car is in
SiiY fSar sRI s ues BR i s1fer Bt =1 bY oRf gl @ fasg gorfar 8 AB, BC, CD, 3iiz DE (frordht el coansd vas 3) 3 fafosa zvst i a4
DR D UMY Siel 6l Jqiférs siaoln &

Speed —

A B c D. E
Distance —=

[Question ID = 60][Question Description = 120_GP_set5_Q20]
1. AB

[Option ID = 237]
2. BC

[Option ID = 238]
3. CD

[Option ID = 239]
4. DE

[Option ID = 240]
Correct Answer :-
e AB

[Option ID = 237]



Topic:- 701_PARTB_CHEM_S1_A
1) The known oxidation state(s) of Eu in aqueous solution is/are

Eu &1 Sreflr fererret 3 <1 stiagzilaszvr srarqan (srariard) 3/3

[Question ID = 81][Question Description = 121_SET 1 CHEM BIL J22_Q21]
1. +2 and +3
+2 qer +3

[Option ID = 321]

2. +3 and +4
+3 aem +4

[Option ID = 322]
3. +2, +3 and +4

+2, +3 qen +4

[Option ID = 323]
4. +3only

Dact +3

[Option ID = 324]

Correct Answer :-
e +2and +3
+2 aem +3

[Option ID = 321]

2 ; : f :
) The geometry around Te in the symmetrical trimeric species of

[Te0,F]" is

[TeO.F]~ & waTafy Padwhls & Te & o1t i & =o&fT
g

[Question ID = 82][Question Description = 122_SET 1 CHEM BIL J22_Q22]
1. Square planar
aof detlr

[Option ID = 325]

2. Tetrahedral
AqUWCIhRT
[Option ID = 326]

3. Trigonal bipyramidal
foRmroreT fSRRERT
[Option ID = 327]

4. Octahedral
SNCWBeThRT
[Option ID = 328]

Correct Answer :-
e Square planar
aof dcflr

[Option ID = 325]

3) Whatis the order of decreasing carbonyl stretching frequencies in the
following species (A —D)?

A. [Mn(CO}s]*
B. [Os(CO)s**
C. [Ir(CO)]**
D. Free CO



=@ weis (A -D) & FEiEe 99 oA &1 gear

FHT FH ¥

A. [Mn(CO)J*
B. [Os(CO)P*
C. [INCO)MP
D. JF CO

[Question ID = 83][Question Description = 123_SET 1 CHEM BIL J22_Q23]
1. B>A>C>D

[Option ID = 329]
2. D>C>B>A

[Option ID = 330]
3. A>B>C>D

[Option ID = 331]
4. C>B>D>A

[Option ID = 332]
Correct Answer :-
e B>A>C>D

[Option ID = 329]

4 The 'H-NMR spectrum of [(CsHs)2Fe(CO):] exhibits two peaks of
equal intensity at room temperature, but four resonances of
relative intensities 5:2:2:1 at lower temperature. The hapticities of
CsHs are

FET a7 W, [(CsHs):Fe(CO)z] & 'H-NMR Teea TF digal &
ar Rrer gaffar g, g e a9 T TR agee e & el
ITATEF FEATHT & HgAT 5:2:2:1 §) CoHs~ v gedrahfes &

[Question ID = 84][Question Description = 124_SET 1 CHEM BIL J22_Q24]
1. .ns and ”1
nS T nl
[Option ID = 333]
2. p*and n?
r;.r5 e ];,3
[Option ID = 334]
3. p*and i
n® Ty
[Option ID = 335]
4. p® and n®
na a’&n’ nE
[Option ID = 336]
Correct Answer :-
* p°>andn*
TIS T _,}l

[Option ID = 333]



5) In the solid state, the stable structure of the metal cluster [Ru3(CO)10(PPhs)2] is

I sra=gen 3 eng 3@ [Ru3(CO)1o(PPh3)2] &t Jens izeaon 3

[Question ID = 85][Question Description = 125_SET 1 CHEM BIL J22_Q25]

oc co
ocH\I\Q,’/CO
u
co coO
1. 00 ]/ \ | /CO
Ruiﬂu\\
UC/J. | “co
Phs PPh,
[Option ID = 337]
PPhy
0C Q 0 [8{0]
\‘\ ;C‘\. ,-C\
2. OC—Ru  Ru Ru—=CO
e 3
oc 6 | © co
PPh;

[Option ID = 338]
co co
ac PPhy co

0C—Ru—Ru—Ru——2C0
oc GO PPhigg ©O

w

[Option ID = 339]
PPhs

N

8

|

z

|

. -
|

z

!

©

[Option ID = 340]

Correct Answer :-
Qg co

ocg\g{/co

u

o Dc\(]:o/ \\(f(‘;c:o
Ru—————Ru’_

/J | “co
OC ppn, PPh,

[Option ID = 337]

6) The number of moles of Mg-ATP needed for the reduction of one mole of nitrogen by nitrogenase enzyme is

SIQIRIORT USIisH GRI Uh Hlcl olisgislol @ URIol @ et Mg- ATP & sdol silcll &bl smaeRIcar 3

[Question ID = 86][Question Description = 126_SET 1 CHEM BIL J22_Q26]
1. 8

[Option ID = 341]
2. 16

[Option ID = 342]
3.6

[Option ID = 343]
4. 2

[Option ID = 344]
Correct Answer :-
e 3

[Option ID = 341]



7) Among Si3N4, a-BN, AIN and (SN)x, the compound with the highest conductivity is

Si3N4, a-BN, AIN and (SN)y 3 31 az ifere ot arcapar Jafaqa 2, ac 3

[Question ID = 87][Question Description = 127_SET 1 CHEM BIL J22_Q27]
1. Si3Ng

[Option ID = 345]
2. o-BN

[Option ID = 346]
3. AIN

[Option ID = 347]
4. (SN)

[Option ID = 348]
Correct Answer :-
® Si3Ng

[Option ID = 345]

8) The ionization energies (IE1 to IEs) of ‘s’ and/or ‘p’ block elements (X,
Y and Z) are given below.

IE+ IEz IE3 IEs IEs

(kd mol") | (kdJ mol") | (kJ mol) | (kJ mol')| (kJ mol)
X 1086 2353 4620 6223 37830
Y 800 2427 3060 25030 32830
Z 496 4562 6910 9543 13350

The number of valence electrons in X, Y, and Z are

's' FU/HT p’ = AF dedr (X, Y Jur Z) Fr 3maesT F=T (I to |Es)

PRRad s i
IE4 IE2 IEa IE4 IEs
(kd mol-") | (kd mol") | (kd mol") | (kJ mol-*)| (kJ mol)
X 11086 2353 4620 6223 37830
Y 800 2427 3060 25030 32830
Z 496 4562 6910 9543 13350
X, Y, T Z F AT Soledlal ST TET §

[Question ID = 88][Question Description = 128_SET 1 CHEM BIL J22_Q28]
1. X=2;Y=3;2=4

[Option ID = 349]
2. X=4;,Y=1;2Z=1

[Option ID = 350]
3. X=4,Y=3;Z=1

[Option ID = 351]
4. X=1;Y=3;7=4

[Option ID = 352]
Correct Answer :-
o X=2;Y=3;72Z=4
[Option ID = 349]



9) The base ionization constant, K, of ammonia in water is
1.8 x 107°. The value of acid ionization constant, K, of the conjugate
acid is closest to

e H AT SR A e, Ky, 1.8 < 10§ Tgee
IEST ¥ IS AT oA, K, B AT Foras g9 ReeaHm
T|w®E

[Question ID = 89][Question Description = 129_SET 1 CHEM BIL J22_Q29]
1. 5.6 x 1010

[Option ID = 353]
2. 1.8 x10°

[Option ID = 354]
3. 7.0x 107

[Option ID = 355]
4. 5.6 x 10

[Option ID = 356]
Correct Answer :-
e 5.6x1070

[Option ID = 353]

10) An octahedral d ¢ complex has a single spin-allowed absorption band. The spin-only magnetic moment (B.M.) and the
electronic transition for this complex, respectively, are

b d O srqewerdbl Ade d ThA YAaaUI- 3ol AT Jofs 3 $A A @ fore yaapur arg gadia sirgf (B.M.) aen sdagifers Aar 3,
DIl

[Question ID = 90][Question Description = 130_SET 1 CHEM BIL J22_Q30]
1. 0and "Tig« "Aug

0 = 1T1g = 1;“:'Hg

[Option ID = 357]
2. 49 and 5Tz «°Eg

4.9 7T Ty « °Ey

[Option ID = 358]
3. 49 and °Eg < *Tzg

4.9 TFUTEg «— °Tog

[Option ID = 359]
4 0and Tz « 'Aig
0 70 "Tag — 1A1g

[Option ID = 360]

Correct Answer :-

e Dand "Tig« "Ag
0 = 1T1g = 1;“:'Hg

[Option ID = 357]
11) Consider the following statements about Infrared (IR) spectroscopy.
A. It is used to determine the band gap, the band structure and the charge carrier concentration of a compound.
B. It is used to identify functional group(s) of a compound.



C. It is used to characterize different stretching and bending modes of vibration in molecules.
D. Heteronuclear diatomic molecules are IR active.

The correct statements are

srarayd (IR) Aagfirdht & fere foppeifeiRaa wereil ur farar difste

A. a1 GRIIeT AT @ Jols 3iarIcI, dols TG dell A9 AIEd ATGAT Bl S Bl D forw fopa strar &
B. ser1 griler AiBre @ siftrergivfi 19pp (131) @l usarolel @ fere fopan sirar 3

C. s YRileT 3vL3il 3 ®udl a> fAfdiolol dotel el dael AISI(YmRY) o ificsvre o fore s Srar 3

D. frysrenfirbra fEuzamye 31 IR afdp i 3

A8l BT 3

[Question ID = 91][Question Description = 131_SET 1 CHEM BIL J22_Q31]
1. A,B,C,and D
A, B, C, @em D

[Option ID = 361]

2. B, C, and D only
Dact B, C, aem D

[Option ID = 362]
3. A, B, and C only
Dact A, B, aen C

[Option ID = 363]
4. Band C only
et B aer C

[Option ID = 364]
Correct Answer :-

e AB,C,andD
A, B, C, @em D

[Option ID = 361]

12)  For the following nuclear decay series segment,

234 230
Th = ——= Th
90 90

the overall emitted particles are

T SiffhT 87 s @8 & oy,

234 230
Th : > — @ Th
90 90
HHT S8TAT FOT &

[Question ID = 92][Question Description = 132_SET 1 CHEM BIL J22_Q32]
- one B, one «, and one neutron

UF §, T «, dUT UH =hgid

[Option ID = 365]
2. two £ and one a

ar BT Tk o

[Option ID = 366]
3. three



GIE:

[Option ID = 367]
4. two f and one neutron

Ly
& BT TH g
[Option ID = 368]
Correct Answer :-
® one f, one «, and one neutron

UF f, T a, dUT UH =hgid

[Option ID = 365]

13) In the stratosphere, the radical Cl' produced from

chlorofluarocarbons reacts with O: as follows
Ol # 3

X + colorless gas

X —=Cl'+ Y
X, Y are, respectively

FHRAHSH H FoARITAR ARl § 3edied Hoew Cl, O3/ A3
SH T FI4T &

CI" + 03 —— X+ colorless gas

XZ ——CI'+ Y
X, Y #HT: &

[Question ID = 93][Question Description = 133_SET 1 CHEM BIL J22_Q33]

1. Clo" Ll
o’ 0

[Option ID = 369]

2. Clo° , ClI—0-0
[Option ID = 370]

3..Cl—0-0, 0,
[Option ID = 371]

4. ClO 0,

[Option ID = 372]

Correct Answer :-

e CIO" Ll
Qo

[Option ID = 369]

Topic:- 701_PARTB_CHEM_S1_B



D The following reaction sequence is an example of

A —=_ B

]—o TM (Targel Molecule)
C=—=g D

feTaT w9 Swer sgewT E, 2

A —

— 8
]—s TM (Targel Molecule)
| S . o ol §

[Question ID = 107][Question Description = 134_SET 1 CHEM BIL J22_Q34]

1. convergent synthesis
SRR J9reTuT
[Option ID = 425]

2. linear synthesis
3Raw JgreroT
[Option ID = 426]

3. diverted synthesis
31uacd JAoreiuur
[Option ID = 427]

4. divergent synthesis
SRR JQLCTHUT
[Option ID = 428]

Correct Answer :-
e convergent synthesis
3MfIrASt JA9rerur

[Option ID = 425]

2) The major product formed in the following reaction is
foreifeRaa sififepan 3 Squele! J IquIs &

Ph
.OH  F.BOEL
—— -
OH

[Question ID = 108][Question Description = 135_SET 1 CHEM BIL J22_Q35]

1. MF‘I‘!

[Option ID = 429]

0
2.
: Ph

[Option ID = 430]

Ph
3.
0

[Option ID = 431]

0
4.
"Ph



[Option ID = 432]

Correct Answer :-

’ Mph

[Option ID = 429]

3) Which of the following species is/are aromatic?

forapaiferRaa 3 wrrife® Adiofi=t Dot 1 3/37

GCU

[Question ID = 109][Question Description = 136_SET 1 CHEM BIL J22_Q36]
1. only A
Dact A

[Option ID = 433]
2. only B
et B

[Option ID = 434]
3. onlyBandC
et B qer C

[Option ID = 435]
4. only Aand B
@ddct A qar B

[Option ID = 436]

Correct Answer :-

e only A
Dact A

[Option ID = 433]

4) The number of signals observed in the proton-decoupled 3C NMR spectrum of the following compound is

i%mai%fﬁaazﬁﬁmfbcﬁtmﬁaﬁmmc NMR J0mga 3 Ufdra Breercl b JxgRn &

OQ

[Question ID = 110][Question Description = 137_SET 1 CHEM BIL J22_Q37]
1. 4

[Option ID = 437]
2. 2

[Option ID = 438]
3.3

[Option ID = 439]
4. 5

[Option ID = 440]
Correct Answer :-
e 4

[Option ID = 437]



%) Biosynthetic precursors of the following natural product are

A. phenylalanine
B. alanine

C. acetyl CoA

D. geranyl CoA

B. Tl
C. ufferser CoA
D. =itf&er CoA
[Question ID = 111][Question Description = 138_SET 1 CHEM BIL J22_Q38]
1. Band D
B qenr D

[Option ID = 441]
2. BandC
B aen C

[Option ID = 442]
3. AandD
Aaenr D

[Option ID = 443]
4. Aand C
Aaen C

[Option ID = 444]

Correct Answer :-

e BandD
B cen D

[Option ID = 441]

6) The following reaction involves a

forpifiaa sifiifiyer & atafa 3
= NPhMe MPhMe

[Question ID = 112][Question Description = 139_SET 1 CHEM BIL J22_Q39]
1. photochemical 107-electrocyclic ring closure

Y19l RARIGRID 107T-sclngRIseid o1 dmeilsR

[Option ID = 445]
2. thermal 6m-electrocyclic ring closure
BRI 6TT-SclngRIsicid B35 dellsk

[Option ID = 446]



3. thermal 10m-electrocyclic ring closure
SHugiter 107T-sclngRusiderd 31 aellsr

[Option ID = 447]
4. photochemical 6m-electrocyclic ring closure
Y19l RARIGID 67T-scIbgRIIs e 381 aeilsr:

[Option ID = 448]
Correct Answer :-

® photochemical 107-electrocyclic ring closure
Y19l RARIGRID 107T-sclngRIsierd o1 dmeilsk

[Option ID = 445]

7) The major product formed in the following reaction is

forarotferfaca sifdrfipan 3 Squolel IR IquIG 3
MeOH

e @ "
PhSO, Na + oo -Br

[Question ID = 113][Question Description = 140_SET 1 CHEM BIL J22_Q40]

1.~ S0zPh

[Option ID = 449]

2. _-OS(0Ph

[Option ID = 450]
H:Co

3 . e Yy
“CH,

[Option ID = 451]

PN
[Option ID = 452]

Correct Answer :-

* _~S0:Ph

[Option ID = 449]

8) The correct IUPAC name of the following compound is

fororfeiRaa it @1 w18t IUPAC omar 3
o

)K(c.

[Question ID = 114][Question Description = 141_SET 1 CHEM BIL J22_Q41]
1. (E)-3-(chloromethyl)pent-3-en-2-one
(E)- 3- (aociRiaiférer) ore- 3 -3ot- 2 - 3ol

[Option ID = 453]
2. (Z)-3-(chloromethyl)pent-2-en-4-one
(Z)-3- (coeirafrer) dofe- 2 -301- 4 - 3ltor

[Option ID = 454]
3. (E)-3-(chloromethyl)pent-2-en-4-one
(E)- 3- (aocirRiiféret) Yore- 2 -3ot- 4 - 3ol

[Option ID = 455]
4. (Z)-3-(chloromethyl)pent-3-en-2-one
(Z)- 3- (mciREfeT) Yore- 3-3ot- 2 - 3ol



[Option ID = 456]

Correct Answer :-
® (E)-3-(chloromethyl)pent-3-en-2-one
(E)- 3- (aociRiaiféret) oie- 3 -3ot- 2 - 3ol

[Option ID = 453]

9) The pair of reactions depicted below are

forarotferRaa fafega & sifdifepzmait & gopr 3
PoCI 5
j:j _ TR Ph—(sj
P8 Ll
OH
3 PoCi ]
S gL
Ph* 5 el

[Question ID = 115][Question Description = 142_SET 1 CHEM BIL J22_Q42]
1. enantioselective reactions
walfocsifiafdea siffifdpzme

[Option ID = 457]
2. diastereospecific reactions

SRIReRIRURIb® sifbifdpme

[Option ID = 458]
3. diastereoselective reactions
srI¥cf¥Beiiea sifdifdpams

[Option ID = 459]
4. enantiospecific reactions
DolfocsiRURIb® SifdifcpRme

[Option ID = 460]

Correct Answer :-

® enantioselective reactions
walfoesnfrcfdea sifdifdpzme

[Option ID = 457]

10) The structure that corresponds to the following 1H NMR spectral data is

mmmm NMR 0aggit sfidst @ 3ieeu 3, a8 &

1H NMR: 53.64 (s, 6H), 2.02 (dd, 2H), 1.62 (td, 1H), 1.20 (td, 1H).

[Question ID = 116][Question Description = 143_SET 1 CHEM BIL J22_Q43]
COaMe

OQME.'

[Option ID = 461]

COsMe
2.
.’tUPME
[Option ID = 462]
OCOMe
3.

COMe



[Option ID = 463]
0OCOMe

4.
COMe

[Option ID = 464]

Correct Answer :-

COEME.'

OgME

[Option ID = 461]
11) The products of the following reaction of a sample of 2-butanol (ee = X%) show two doublets in 'TH NMR spectrum in the
ratio of 3:2. The value of X is

2-eoiict (ee = X%) @ b olglel b fowgetferRaa g @ squre "H NMR tiasgar 3 3:2 srefurd @ <1 fm gorfd ¥ X a1 atret 3
Mel CF
?H + e}(“:‘ ? ——— - C14H1?F303
P e Ph™™ ~COH )
oa = X% (100% yield)

[Question ID = 117][Question Description = 144_SET 1 CHEM BIL J22_Q44]
1. 40

[Option ID = 465]
2. 60

[Option ID = 466]
3. 20

[Option ID = 467]
4. 80

[Option ID = 468]

Correct Answer :-
e 40

[Option ID = 465]

12) The intermediates involved in the given transformation are

fu a1g wuiazur i AfFaAfea aeradt &

& MOz
Cl
Oy S .
0N ‘
OsN

] Gl MOk
£ O,

A B
(=] N 02
&)
S
0N
c i}

[Question ID = 118][Question Description = 145_SET 1 CHEM BIL J22_Q45]



1. Aand D
Aaen D

[Option ID = 469]
2. AandB
Aaenr B

[Option ID = 470]
3. CandD
Caer D

[Option ID = 471]
4. Cand B
C aer B

[Option ID = 472]

Correct Answer :-

e AandD
Acen D

[Option ID = 469]

13) The correct order for the magnitude of heats of formation of the following structural isomers is

foraroiferRaa ivareliagics FrerrarIal <t Jsrdaet I3l @ ufyemT o1 J8 o &

X

e

[Question ID = 119][Question Description = 146_SET 1 CHEM BIL J22_Q46]
1. A>B>C

[Option ID = 473]
2. B>A>C

[Option ID = 474]
3. C>A>B

[Option ID = 475]
4. A>C>B

[Option ID = 476]
Correct Answer :-
e A>B>C

[Option ID = 473]

Topic:- 701_PARTB_CHEM_S1_C

Y The correct match of the fol lowing fine chemicals in Column P
with their sustainable feedstocks in Column Q is

Column P Column Q

AL L | Lignin
OH N

ho._L__on | lI- | Xylose

CHO
C. iii. | Vegetable oll

i OMe

OH




T P A afofle @ Taee a0 30 Sl QH
RO F=< AT & W Hel GHA &

Column P Column Q

A. @\ i | P
OH o

ok __on | I | ST

CHO
C. @\ iii. | Ity 3

i OMe

OH

[Question ID = 120][Question Description = 147_SET 1 CHEM BIL J22_Q47]
1. A-i; B -iii; C-ii

[Option ID = 477]
2. A-ii; B - iii; C- i

[Option ID = 478]
3. A-ii; B-i; C-iii

[Option ID = 479]
4. A-iii; B-ii; C-1i

[Option ID = 480]
Correct Answer :-
® A-i;B-iii; C-ii

[Option ID = 477]

2)  Given that the commutator [42, B] = [4, B]A + 4[4, B], the value
of [x, [p2,x1] is

R ¥, wrmex [42 B8] = [4,8)A + A[A,B], [x [p2,«1] #% w ¥

[Question ID = 121][Question Description = 148_SET 1 CHEM BIL J22_Q48]
1. 2ih2
[Option ID = 481]

2. zhz

[Option ID = 482]
3. —2hm

[Option ID = 483]
4. —2ih*

[Option ID = 484]

Correct Answer :-
* 2ih®

[Option ID = 481]

3) The eigenfunctions of a particle in a cubic box with potential ¥ = 0
intheregion0=<x=<L 0=<y<Land0<z<LandV = outside
are denoted as . Which of the following functions is also an

Myl

eigenfunction of the Hamiltonian?



TF AT FE H, 0<x <L 0<y<Laamr0<:z<[ 8T H fop=
V=0 & WY, OW g 989 V=o & TY TF FT &
Ao BeaAr FF w z@a&ﬁmwhﬁmﬁf@amﬁ

TyTiyn

o ¥ tfeamae = e @ v et wew ofr 27

[Question ID = 122][Question Description = 149_SET 1 CHEM BIL J22_Q49]
" 1= Y5~ Vars

[Option ID = 485]
2 =Wyt Vo

[Option ID = 486]
3 @3 =W, — Vo,
[Option ID = 487]
4 =Y, TV,

[Option ID = 488]

Correct Answer :-
* D1 =W~ Yars

[Option ID = 485]

4)  The energy of an electron in a hydrogenic atom is —13.6 Z2/n? eV,

where Z is the atomic number and n is the principal quantum
number. Neglecting inter-electronic repulsion, the energy of the
first excited state of the He atom is

gEESilnes UTHIU] & Uk FoEgie @ Far —13.6Z7/n’ eV B,
@ Z TAN] FAF a9 n HEd FEEA WEA gl el
ﬁaﬁlﬁmﬁmﬁm#mmgmmaﬁrmﬁﬁﬂ
ET T FAT g

[Question ID = 123][Question Description = 150_SET 1 CHEM BIL J22_Q50]
1. -68.0 eV

[Option ID = 489]
2. -13.6 eV

[Option ID = 490]
3. -27.2eV

[Option ID = 491]
4. -108.8 eV

[Option ID = 492]
Correct Answer :-
e -68.0eV

[Option ID = 489]



5)  For the formaldehyde molecule H2CO having €., symmetry with
the character table as given below,

Cay E Cr |6y (x2) | 6y 2

Ay 1 1 1 1 Z
Ay 1 1 -1 -1 R
By 1 -1 1 -1 LRy
B: | -1 -1 1 V. Ry

the reducible representation I, (or [y, )is Ty =44, + A, +4B, +
3B,. The reducible representation for the vibrational modes alone,
namely [, will be

C,, WAMATT aTer WlATesgss 3] H.CO & faw i Ry amr
Todis @R & |

Cx E C; | 6y (x2) | ov (12)

Ay L |1 1 1 z

As 1|1 -1 A R.

Bi 1| -1 1 -1 | xR,

B: 1 =51 s1 1 [v.Re

GEAT TATIOT Ly (or Tpe) 8, Doy = 44, + A, + 4B, + 3B, | 35ehel
FueT HET & e gusdw Fwvor, Swe a3 0, 8, 98 89

[Question ID = 124][Question Description = 151_SET 1 CHEM BIL J22_Q51]
1. 44, + 2B,
[Option ID = 493]
2. 34, + 2B, + B,
[Option ID = 494]
3. 34, +B, +2B,
[Option ID = 495]
4. 44, +B, +B;
[Option ID = 496]
Correct Answer :-

* 44, +2B,

[Option ID = 493]

6) The rotational absorption spectrum of H3*Cl| shows the following
lines

I: 4—3 §+—4 6—5 T—6 8—7

Bi.03 104,10 124.30 145.03 165.51

U lem)

Neglecting centrifugal distortion, the value of the rotational
constant in units of cm' is estimated as



H3*Cl &7 EuTa 3raeiteer Seen fFafefaa wea g gl

I 4—3 §5—4 6H—5 T—6 8—7
§3.n3 104.10 124.30 145.03 165.51
U (em)
T -1
e fapla B T S gY, PO TOae & oom
S5 H FFANAS A §

[Question ID = 125][Question Description = 152_SET 1 CHEM BIL J22_Q52]
1. 3

[Option ID = 497]
2.5

[Option ID = 498]
3. 10

[Option ID = 499]
4. 20

[Option ID = 500]
Correct Answer :-
3
[Option ID = 497]
7)  Two schematic potential energy surfaces for bond bending motions
are indicated as A & B in the accompanying diagram.

Hydrogen angle deviation
The out-of-plane C-H wags in iodoform and chloroform would
respectively correspond to the potential energy surfaces

HEYT T gl & for & doaEg Tyfes == gag &
Heleer 3@ & A 3T B Y g mam 2

Hydrogen angle deviation

HIETSIFE T FARTEH F el T C-H 379 Faer 3= Bules
ST TR & eI g

[Question ID = 126][Question Description = 153_SET 1 CHEM BIL J22_Q53]
1. Aand B



Acen B

[Option ID = 501]
2. Aand A
Aden A

[Option ID = 502]
3. Band A
B dem A

[Option ID = 503]
4. Band B
B aen B

[Option ID = 504]

Correct Answer :-

e AandB
Acen B

[Option ID = 501]

8) During the phase transition, at constant temperature, of a solid from

one form to another, the change in molar volume, A¥,,=1.0 cm?®
mol is independent of pressure. The change in molar Gibbs free

energy, in units of J mol', when the pressure is increased from 1
bar to 3 bars is

T a9 W T BN & WEET §HAT & SN UF §9 & g
FT H giEfag g9 9T AR HIaT H 98 ST 31 AV, =1.0
em*mol' ¢, o/ TAT §| SW & 1 aR & 3 a1 d% ST AT
¢ aF #Arer Frew Haa Fs &1 9o J mol! $FS H AT v
H

[Question ID = 127][Question Description = 154_SET 1 CHEM BIL J22_Q54]
1. 4%1071

[Option ID = 505]
2. 3x10?

[Option ID = 506]
3. 2x 10t

[Option ID = 507]
4 1x 107

[Option ID = 508]

Correct Answer :-

* 4x107*

[Option ID = 505]

9) For a system of two fermionic particles that can be in any one of three possible quantum states each, the ratio of the
probability that two particles are in the same state to that when the two particles are in different states is

< waiisiior Pull @ formrr @ fere Sl gepie dior JAsnfaa daaica rapAT3il 3 A 51l v 3 3l APar 3, YRIFPAr I e[uld ORI B9l S oI DUl
b 3 3raRye J 3 3R S I DT 3rciel-3Ic19T 3IAaRIAT3IL 3 &

[Question ID = 128][Question Description = 155_SET 1 CHEM BIL J22_Q55]
1. 1

[Option ID = 509]



2 L
z

[Option ID = 510]

3.0

[Option ID = 511]
4. L

3

[Option ID = 512]
Correct Answer :-
e 1

[Option ID = 509]

"9 Given that at 298.15 K, EC,+s ,, =-0.04 V; E? -0.44 V.

At this temperature, the value of EZ s+ +:is

at2iFa”

298.15 K X feam 8t EQ vs )y, =-0.04 Vi Ep 4z, =-0.44 V.
ST AIAT T Ep, vy h2 8

[Question ID = 129][Question Description = 156_SET 1 CHEM BIL J22_Q56]
1. 1.24V

[Option ID = 513]
2. 1.00V

[Option ID = 514]
3. 0.40V

[Option ID = 515]
4. 0.76 V

[Option ID = 516]
Correct Answer :-
e 1.24V
[Option ID = 513]
) The limiting molar conductivities, at 25°C, of few ionic compounds

are given in the table below. The limiting molar conductivity of Agl,
in units of milli-Siemens (metre)? mol™, at 25°C is

lonic Compound Molar conductivity
(milli-Siemens (metre)? mol)
Nal 12.69
NaNOs 12.16
AgNO; 13.34




25°C X Fo At e & WA Ao arasar
AT aifee & & 715 §1 25°C oY e dees (diex)?
mol! ZFE #F Agl Fr TH=a Hre Telar g

oA s HielT ATeleRdl
(Fei-dees (#FeT)2 mol)
Nal 12.69
NaNO; 12.16
AgNO: 13.34

[Question ID = 130][Question Description = 157_SET 1 CHEM BIL J22_Q57]
1. 13.87

[Option ID = 517]
2. 12.73

[Option ID = 518]
3. 11.63

[Option ID = 519]
4. 10.78

[Option ID = 520]
Correct Answer :-
e 13.87

[Option ID = 517]

12)  The effective activation energy for the reaction:

k
A+B—a i K . p
kar
Reactarts Intermediate Product
with the following potential energy versus reaction coordinate
plot is
.............. eSS
; [
E ]
E ¥
) ] =T
| ;
£ i
1

T T I I, IO —

Intermediate

Product

Reaction coordinate



¥ F B g gfFaur =

K
A+B—2 1K p
%
Reactants Intermediate Product
oo ufas = g JfafFa Féaw & vy s

F=aa g

Potential energy
i
i
i
i
i
1
i
i
*

Intermediate

Product

Reaction coordinate

[Question ID = 131][Question Description = 158_SET 1 CHEM BIL J22_Q58]
. E,—Ey—E

[Option ID = 521]
2. E,+E,—Ey

[Option ID = 522]
3. —E,+E,—E,

[Option ID = 523]
4. E,+E r—E,

[Option ID = 524]

Correct Answer :-
L]
E.—Ey —Ey

[Option ID = 521]

e
For a zero-order reaction 4 — P, if the initial concentration of A is
[4],. the time required to consume all the reactant is

T Y- HWRRT A5 P & R, Ay A S WS F@iEa
[A], B, &7 3R F GqoT 39T & AT smaTs 597

[Question ID = 132][Question Description = 159_SET 1 CHEM BIL J22_Q59]
I 2[Ale/k

[Option ID = 525]
2. [Alg/k

[Option ID = 526]
3. [A] = [Al/k

[Option ID = 527]
4. k[Al,

[Option ID = 528]

Correct Answer :-



° 2[Alq/k

[Option ID = 525]

14) " In the process of polyesterification, the average length of polymer

formed by a stepwise process grows linearly with time. The fraction
condensed (extent of reaction) and the degree of polymerization
at time t=1.0 hour, of a polymer formed with k, = 1.80 x 102
dm? mol" s' and initial monomer concentration of 3.00 x 102
mol dm?, are respectively

ﬁﬁvﬁﬁwﬁwﬁmﬁ,wmr:%ﬁmw
#r 3itwg waE & e F @y w5 o

k, = 1.80 x 10~2 dm? mol's™ T YR TeFos Higam
3.00 X 107 mol dm™ & WY &l Uk Fgerh & WEA t = 1.0 B
9T HEfere 3o (TR T AT FUT SgerHIIoT T AT FHH
gl

[Question ID = 133][Question Description = 160_SET 1 CHEM BIL J22_Q60]
1. 0.66 and 2.94
0.66 aer 2.94

[Option ID = 529]
2. 0.33 and 1.50
0.33 a@er 1.50

[Option ID = 530]
3. 0.16 and 1.19
0.16 der 1.19

[Option ID = 531]
4. 0.33 and 2.94
0.33 aerr 2.94

[Option ID = 532]

Correct Answer :-

e (.66 and 2.94
0.66 aer 2.94

[Option ID = 529]

Topic:- 701_PARTC_CHEM_S1_A
1) The calculated magnetic moment (B.M.) for the ground state of a f ° ion is

f 2 amiet Pt BT sraen @ fre umln geadbkn smguf (B.M.) 3
[Question ID = 134][Question Description = 161_SET 1 CHEM BIL J22_Q61]
- \35/7
[Option ID = 533]
. 35
[Option ID = 534]

3. V35714

[Option ID = 535]
4. 3514

[Option ID = 536]



Correct Answer :-
* V3577

[Option ID = 533]

2) Consider the following pairs of compounds.
(i) NH4Cl and FeO

(ii) H3N-BF3 and BCl3

(iii) HSO3F and HF

The more acidic species in (i), (ii) and (iii) are, respectively

foroiferRaa ARe! & Jopil Uz frar Hifsre

(i) NH4Cl aen FeO
(ii) H3N-BF3 aem BCl3
(iii) HSO3F and HF

(i), (ii) erem (iii) 9 siferp smarchier aqciiofist 3, agror:
[Question ID = 135][Question Description = 162_SET 1 CHEM BIL J22_Q62]
. FeO, BClz: and HF
[Option ID = 537]
2. NH4CI, HaN-BF3 and HF
[Option ID = 538]
3. FeQ, HaN-BF: and HSOsF

[Option ID = 539]
4. NH4Cl, BClz and HSOsF

[Option ID = 540]

Correct Answer :-

* FeOQ, BCls and HF

[Option ID = 537]

3) Consider the statements about the following species, CIF, [CIFz],
CIF3, [CIF4]" and CIFs

A. There are 9 lone pairs of electrons on the chlorine atoms in
the five species.

B. The species [CIFs]* has a tetrahedral shape.

C. The compound CIFz is a very strong fluorinating agent.

The correct statements are

feratataa &ief=r CIF, [CIF2]", CIFs, [CIF4]” &7 CIFs % Fu=t

R ffEr fifaw

A Tl are Tl # aeldie AR F agiTea seEea
AT & T 9

B. [CIFy]" ¥iefisr & 3R IgsGoehd §

C. CIF:3ife & aga 9aa WellaAtes Fe &

e FUA &

[Question ID = 136][Question Description = 163_SET 1 CHEM BIL J22_Q63]
1. Band Conly
Dact B aer C



[Option ID = 541]
2. Aand Conly
@dct A aern C

[Option ID = 542]
3. AandBonly
@ddct A dern B

[Option ID = 543]
4. A,B,and C
A, B, aen C

[Option ID = 544]

Correct Answer :-

e Band Conly
et B aer C

[Option ID = 541]

4) The second order rate constants for the outer sphere self-
exchange electron transfer reactions for [Ru(NHa)s[2*/[Ru(NHz)s)?*
and [Co(NHa)s}**/[Co(NH3)s]** are 9.2 x102 M-! sec'and < 107
M-' sec™?, respectively.

The correct rationale for the above data is

[RU(NHa)s*/[Ru(NHs)s]* T [Co(NHa)s2*[Co(NHa)eP* & amedr
87 wafEaEy soees TuE=auT it & B gdm
Ffe e PTarwr F AT FAA: 9.2 x102 M- sec! FAT < 10°°
M- sect

FRIFT HTRE F O TEr 9% gl

[Question ID = 137][Question Description = 164_SET 1 CHEM BIL J22_Qé64]
1. the change in the number of 6"-electrons in Co(ll)/Co(lll) system.
Co(ll)/Co(lll) Brprr a5 6" -scrgoll bt g 3 uf¥actor

[Option ID = 545]

2. the change in the number of n"-electrons in Co(Il)/Co(lll) system.
Co(ll)/Co(lll) ferwrr & T~ sciaxcfoll bt Iz 3 ufdacer
[Option ID = 546]

3. the change in the number of both 6" and n"-electrons in Co(ll)/Co(lll) system.
Co(ll)/Co(lll) f3rmrr & el 6 e nt'- sldeTol I X 3 uf¥aror

[Option ID = 547]
4. the change in the number of 6™-electrons in Ru(ll)/Ru(lll) system.
Ru(ll)/Ru(Ill) férprer & 0 -scracfoll bt iz 3 uf¥acor

[Option ID = 548]
Correct Answer :-

e the change in the number of 6 -electrons in Co(ll)/Co(lll) system.
Co(Il)/Co(lll) formrr & ¢ -srngioit bt IR 3t ufacor

[Option ID = 545]

5) The correct statement regarding the following physical properties is

sitferp spurert @ ol 3 A8 doct 3
[Question ID = 138][Question Description = 165_SET 1 CHEM BIL J22_Q65]

1. Bond order follows Li; < C; < B, < N7 order.
amrder @ Lip < C < By < Ny @dt @I 316RIUT a2l 3

[Option ID = 549]
2. Melting point follows NH3 < PH3 < AsH3 < SbH3 order.



stetolicd NH3 < PH3 < AsH3 < SbH3 @t @1 31101 @2l 3

[Option ID = 550]
3. Pauling electronegativity follows Al < Si < S < P order.
urssfeiel dgasbuagicpdr Al < Si < S < P @1 I SRR Bl &

[Option ID = 551]
4. First ionization energy follows Li < B < Be < C order.
Yerd 3IRIolol ot Li < B < Be < C O P 310101 el 3

[Option ID = 552]

Correct Answer :-

® Bond order follows Li; < C; < B < Nz order.
ader @t Lip < C < By < N 91 o1 SIGRIR0I Bl &
[Option ID = 549]

6) The statement(s) that correctly describe(s) the molecular orbital
(MO) diagram of HO" (hydroxy! radical) is/are (consider the O-H
bond to be along the x-axis)

A. The Highest Occupied Molecular Orbital (HOMO) is a non-
bonded MO that is predominantly formed with 2p; and 2p,
atomic orbitals (AOs) of O-atom.

B. The HOMO is a o-bonded MO that is predominantly formed
by the overlap of H(1s) and O(2s) AOs.

C. The s-bonding MO is formed by the overlap of H(1s) and
O(2p-) AOs.

D. The o-bonding MO is formed by the overlap of H(1s) and
O(2p,) ACs.

FYUS A HO (8l Hele) & Ve FeTsh (MO) 3RE &
HET AU FAVFAS 8/8, T 8/ (O-H T 7 x-3787 H gl
foam #Y)

A, F=Ia8 Feofd Wfvas Fa (HOMO) =g MO
BIaT & S HEUd: O-RAT & 2p, T 2, TTHII] Fefahi
(AOs) & s=aT 2

B. HOMO v& o-3m&fd MO S &z H(1s)aur O(2s)
AOs &F Hfaeaas ¥ ST &

C. oc-3mafera MO H(1s) @2 O(2p:) AOs & Hfdeadd & saar
gl

D. o-3@fa MO H(1s) 34T O(2p) AOs F fearas & saar
o

[Question ID = 139][Question Description = 166_SET 1 CHEM BIL J22_Q66]
1. Aand Conly
et A aer C

[Option ID = 553]
2. Aand D only
et A aen D

[Option ID = 554]
3. Bonly
@dact B

[Option ID = 555]
4. Donly
et D



[Option ID = 556]

Correct Answer :-
e AandConly
Dact A aern C

[Option ID = 553]
7) Consider the following statements about the Oxo-process:
A. The reaction is first order with respect to olefin.
B. The rate is faster for terminal olefins compared to internal olefins.
C. The rate is faster for internal olefins compared to terminal olefins.
D. Excess of CO inhibits the reaction.
The correct statements are

sifasA) gfepgen @ fere foppeifeiRaa werwil uz far Hifste:

A. siicliftsor & e sifdifepen e oife &1 3

B. smeraf¥e siicfibloRt &t qeterr 3 cfiforer siiciblorr & fere o= siftre Bidl 3
C. cfiferet siicfiblerzt &t geron 3 siiaf¥e sitciiblerRt & fore <2 sifere 8l
D. CO bt siferpar sifdifzm o1 forRrer w=eilt 3

S Dot &

[Question ID = 140][Question Description = 167_SET 1 CHEM BIL J22_Q67]
1. A, BandD only
Dact A, B @en D

[Option ID = 557]
2. Cand D only
Dact C aer D

[Option ID = 558]
3. Aand B only
@Ddct A aern B

[Option ID = 559]
4. Aand D only
Dact A aen D

[Option ID = 560]

Correct Answer :-

e A,/ BandDonly
Dact A, B @en D

[Option ID = 557]

8) In the following electron transfer reactions, the one in which the bridging ligand comes from the reductant is

foraroifeTRaa sciagiol JLATGIARUT MTMTGISIL 3 A, a6 U, PRI Aq JcPell AUARID A 3l 3, &

[Question ID = 141][Question Description = 168_SET 1 CHEM BIL J22_Q68]
- [IrCls}*~+ [Cr(OH2)s)?*"— products

[IFClsJ>+ [CH{OH:)e]2*— FeTg;

[Option ID = 561]
2. [Co(NHz)sClJ?* + [Cr(OH2)s]**— products

[Co(NH3)sCI]2* + [Cr(OHa)s]2*— 3eumg

[Option ID = 562]
3. [Fe(CN)e]* + [IrClg]* — products

[Fe(CN)el* + [IrCle]2— 3eme
[Option ID = 563]
4. [CrOs]*+ [Fe(CN)s]* — products
[CrOs)>- + [Fe(CN)s]* — 3T



[Option ID = 564]

Correct Answer :-
* [IrCls]*+ [Cr(OH2)s]**— products
[IrCls}> + [Cr(OH2)s]* — 39T,

[Option ID = 561]

9) Hydrolysis of the purple isomer of the complex [Co(tren)(NH3)Cl]?* [tren = Tris(2-aminoethyl)amine] under basic
conditions results in two products. The geometry of the intermediate involved in this reaction is

g1l ameRm 3 e [Co(tren)(NH3)CI]Z* [tren = Tris(2-aminoethyl)amine] @ doroft WaIraRIa @I SicfiI SIUETol S IAUIG dolldl 3 3
sifdrfepen & Afdafera seprad & spnfrd 3

[Question ID = 142][Question Description = 169_SET 1 CHEM BIL J22_Q69]
1. Trigonal bipyramidal
fepmrorarer GRSt

[Option ID = 565]
2. square pyramidal
aof st

[Option ID = 566]
3. pentagonal planar
daaivfler I@rch

[Option ID = 567]
4. tetrahedral
aquwelbR

[Option ID = 568]

Correct Answer :-
e Trigonal bipyramidal

foRmroret fSRRRRT
[Option ID = 565]

10) The reaction of HF with SnO produces P and with SnCls produces
Q. Reaction of one of them (P, Q) with NaF yields the species
Nas[SnaF1g]. Among the following,

A. [SnsF1o]* is obtained from P.

B. In the solid state, P exhibits a ring structure.

C. Stereogenic lone pairs of electron are present in both P
and Q.

D. Qs a weaker Lewis acid than P.

identify the correct statements

HF #r SnO % @rer H@AFar P aardr § @ SnCh & @ Q
TG 21 S5 ¥ TR v (P, Q) T NaF & @y f@fear g=
9T TeN=T Nau[SnaFio] s3am 8| Fae@a # &

A. [SnaFw]*, P T 9reg &ar Jar %’I

B. B 3FET &, P a9 EITAT ST &

C. PTw Q 2 & AN wr seweia goa saftua &
D. P & goa # Q3@ A 3 gl

TET FUAT B Ifg=aT]

[Question ID = 143][Question Description = 170_SET 1 CHEM BIL J22_Q70]

1. Aand B only
Dact A aen B



[Option ID = 569]
2. CandD only
dact C aer D

[Option ID = 570]
3. A, B, and C only
@ddct A, B, aer C
[Option ID = 571]
4. B, C, and D only
@dqct B, C, qer D

[Option ID = 572]

Correct Answer :-
e AandBonly
Dact A aern B

[Option ID = 569]
1) The nucleophilic substitution of RR'R'SiX (R, R’, R""= alkyl groups)
by a nuclecphile Y gives the product RR'R”"SiY. Among the

following,

A. Silylium cation is formed during the reaction.

B. |Itis a second order reaction.

C. The cleavage of the Si-X bond is not the rate determining
step.

D. The product always shows inversion of configuration.

Identify the correct statements.

RR'R"SIX (R, R, R"= ef@eel HHg) & TF AlHEHEAG Y garr
aiffr gfamms, 3eae RR'RISIY &1 ) A=aea # 7,

A. T & dua BaeTs gaaT 99T gl
B. ¥ gfad AT & 3@
C. Si-X & &7 Reas 377 Frue ug 7Er 2
D. 3cue "y A=y #1 9faeaa geifar 2
TET FUF I |
[Question ID = 144][Question Description = 171_SET 1 CHEM BIL J22_Q71]
1. Band Conly
Dact B aer C
[Option ID = 573]
2. Aand B only
Dact A aen B

[Option ID = 574]
3. Cand D only
Dact C aer D

[Option ID = 575]
4. B, C, and D only
dact B, C, aem D

[Option ID = 576]

Correct Answer :-

e BandConly
et B aer C

[Option ID = 573]



12) Consider the following statements describing the properties of
(CF3)3B-CO.

A. The CO stretching frequency in IR is less than 2143 cm™.
B. The "F NMR spectrum shows one singlet resonance only.
C. The point group of (CF3)sB-CO is Cy.

D. (CF3):B-CO reacts with KF to form K[(CF3):BC(O)F].

The correct statements are

(CF3):B-CO % 3qurerat 1 aftie et arer et et W
[ERiEdCaiE 1|

A. IR¥F CO®r v g 2143 cm~ A &7 ¢l

B. 19F NMR FIagH &del U Ushd el goiar gl

C. (CF3):B-CO=r fiig wHg Cu &l

D. (CF3):B-CO, KF & fafa=am &t K[(CF:):BC(Q)F] &=Trar g

TN FUA §

[Question ID = 145][Question Description = 172_SET 1 CHEM BIL J22_Q72]
1. A, C, and D only
@dact A, C, aer D

[Option ID = 577]
2. Cand D only
et C aer D

[Option ID = 578]
3. A, B, and Conly
@ddct A, B, aern C

[Option ID = 579]
4. Aand D only
Dact A aern D

[Option ID = 580]

Correct Answer :-

e A C,andDonly
Dact A, C, aem D

[Option ID = 577]

13) Identify the series showing isolobal analogy.

3mrsAlcliee 3oReudl f&Zarel areil gfzen &l usarel o3

A. CHs, [Fe(CO)s]*
B. CH{, [Cr(CO)s]
C. CHZ, Ni(CO),
D. CH=* CpCo
[Question ID = 146][Question Description = 173_SET 1 CHEM BIL J22_Q73]
1. Aand B only
et A dern B

[Option ID = 581]
2. A, C, and D only
dact A, C, aem D

[Option ID = 582]
3. Band Conly
et B aer C

[Option ID = 583]



4. AandD only
@dct A aen D

[Option ID = 584]

Correct Answer :-
e AandBonly
Ddact A den B

[Option ID = 581]

14) Consider the following molecules/ions
A. [Mn(H20)6]3*

B. [Ni(H20)6]*

C. VCly4

The Jahn-Teller effect is expected for

foreiferRaa srusil/smell uz far Hifsre
A. [Mn(H20)¢]3

B. [Ni(H20)¢]%*

C. VCl4

113t ATot-2clR Yt Yenfdr aian 3, ds 3

[Question ID = 147][Question Description = 174_SET 1 CHEM BIL J22_Q74]
1. Aand Conly
et A aerr C

[Option ID = 585]
2. Aonly
Daet A

[Option ID = 586]
3. Conly
@ddct C

[Option ID = 587]
4. Aand B only
Dact A den B

[Option ID = 588]

Correct Answer :-

e AandConly
Dact A aern C

[Option ID = 585]

15)  The reaction of MoClz with [EtsN]CI in dil. HCI and EtOH produces
a dianionic hexanuclear metal cluster.

A. The cluster is [MosCl4]*.
B. The cluster has 136 valence electrons.
C. Each metal centre has 4 metal-metal bonds.

Identify the carrect statement(s) about the cluster.

9 HCIJT EtOH #r 3ufeufar & MoCl #r [ELN]CI & @y
FEF A W vF SRR e Oy T
o9+ BT 2|

A. FEEIAES [MosCli- §|

B. FoEIAT ¥ 136 WIS e A &

C. 9edish Ul &vg H 4 UTg-uTg HEY 2 2

FACAET & aR H TE FUG/FHIAT F Tgiac|



[Question ID = 148][Question Description = 175_SET 1 CHEM BIL J22_Q75]
1. Bonly
et B

[Option ID = 589]
2. Aand Conly
et A aer C

[Option ID = 590]
3. BandConly
et B aer C

[Option ID = 591]
4., A,B,and C
A, B, aen C

[Option ID = 592]

Correct Answer :-

e Bonly
Dact B

[Option ID = 589]

16) The electronic spectrum of an aqueous solution of [Ni(H20)e]?*
shows three distinct bands: A (=400 nm), B (=690 nm) and C
(~1070 nm). The transitions assigned to A, B and C, respectively,
are

[Ni(H20)e]* & =ieiiar Taerael &7 geleglicier FHagH dld gEse
#3: A (~400 nm), B (~690 nm) F=T C (~1070 nm) g2 g1 A, B
FT C, ¥ s gwaor & AT

[Question ID = 149][Question Description = 176_SET 1 CHEM BIL J22_Q76]
1. TIE(PJ f—AEE, ng 4—}—\28, and Tlg — Azg

Tyo(P) = Ang, Tog < Agy, T Ty — Ay,
[Option ID = 593]

2 Ty (P) « Agg, Tyg & Agg, @and Ty, « Ay,
Tyo(P) & Ang, Typ « Ay, TUT Top « Ay
[Option ID = 594]

3. Tog ¢ Agg: Tig + Agg, and Tig(P) < Ay
Tag & Agg, Tyg & Agy, TUT T, (P) < Ay,
[Option ID = 595]

4 Ty & AZE, Tog < Aggs and Tg(P) « Ay
Tig = Azg, Ty < Az, TAT T, (P) « Ay,
[Option ID = 596]

Correct Answer :-

o Ty (P) = Ayg, Ty < Agy, and Ty < Ay,

Tlg(PJ ‘_Azgs TZg ‘_Azg: adr Tlg = Azg

[Option ID = 593]
17) A solute S has partition coefficient (Kp) of 5.0 between water and chloroform. A 50 mL sample of a 0.050 M aqueous
solution of the solute is extracted with 15 mL of chloroform. The extraction efficiency for the separation is



forerr S @1 Sret den aeRiwEl @ dk # et forais (Kp) 5.0 3 facrr @ v 0.050 M s1ggol @1 15 mL aciRiwre o e forgwtur e
Sl 8 YAmaRvl @ fere forsapdvr ggrar &

[Question ID = 150][Question Description = 177_SET 1 CHEM BIL J22_Q77]
1. 50%

[Option ID = 597]
2. 60%

[Option ID = 598]
3. 30%

[Option ID = 599]
4. 40%

[Option ID = 600]
Correct Answer :-
e 50%

[Option ID = 597]

18) The number of electrons involved in the enzymatic action of cytochrome c oxidase, carbonic anhydrase and
photosynthetic oxygen evolving complex, respectively, are

AR € MRS, PElfold TelaIs3A dl Y19l A9cifta sifaziisiel Saueleil dager @ UsIrsdl faganm 3 Afdafera scragiell bl Iz oar:
3

[Question ID = 151][Question Description = 178_SET 1 CHEM BIL J22_Q78]

1. 2,0, 4

[Option ID = 601]
2. 4,0, 4

[Option ID = 602]
3. 41,0

[Option ID = 603]
4. 2,0,2

[Option ID = 604]
Correct Answer :-
e 2,0,4

[Option ID = 601]

19) The number of allowed EPR lines expected for a metal ion with 3 unpaired electrons and a nuclear spin (/) of 7/2 is

3 3gfdera sciaciol aen onfdrbrr Ruet (/) 7/2 arar enq 3irRIol @ fere sigiera EPR erseil &bt garnfdra dgan 3

[Question ID = 152][Question Description = 179_SET 1 CHEM BIL J22_Q79]
1. 8
[Option ID = 605]
2. 32
[Option ID = 606]
3. 36

[Option ID = 607]
4. 24

[Option ID = 608]

Correct Answer :-
e 38
[Option ID = 605]
20) Consider the following statements about nanoparticles.
A. The energy gap between the valence and conduction bands is greater for semiconductor nanoparticles than that in metal
nanoparticles.
B. Metal nanoparticles exhibit surface plasmon resonance.



C. Top-down and bottom-up synthetic methods are used to prepare nanoparticles.
The correct statements are

ololiull @ aR 3 forEfclRaa el ur fdar Hifsie

A. &g Sielavil bt qetolt 3 siefarciad slelinvil o RSt aeIr dictol 33 @ o Sl iR SRIGT alar 3

B. erq SlelIaur s Uelspiol 3ielolic Yofdfa o 3

C. Slolieuil Pl Foltel @ feru ofitf-ue (Top-down) den siid-FHur (bottom-up) Horcivvr faferil @1 YRt fop=n siren 3
I8 Beret 3

[Question ID = 153][Question Description = 180_SET 1 CHEM BIL J22_Q80]
1. Band Conly
Dact B aer C

[Option ID = 609]
2. Aand B only
Dact A aern B

[Option ID = 610]
3. Aand Conly
Dact A aern C

[Option ID = 611]
4., A,BandC
A, B aer C

[Option ID = 612]

Correct Answer :-

e BandConly
et B aer C

[Option ID = 609]

Topic:- 701_PARTC_CHEM_S1_B
1) Structure of A, based on the following reaction, is

forarorferRaa sifsifdpen o5 smenm= uz A &t Fzaon 3

i. alkaline
KM"ID#

B e C)O?H

il Hy0® HOLC

[Question ID = 154][Question Description = 181_SET 1 CHEM BIL J22_Q81]

1.A@&

[Option ID = 613]

2.7@’

[Option ID = 614]
- QX

[Option ID = 615]

[Option ID = 616]



Correct Answer :-

nos

[Option ID = 613]

2) Given below are the bond dissociation energy (BDE; kJ mol-')
values. Based on the data, the correct statement about the
following equilibrium is

0 L OH

AL T A

A B

Bond | BDE (kJ mol') | Bond | BDE (kJ mol?)
O-H |-460 C-C [-360

C-H |-420 C=0 |-760

C-0 |-380 C=C [-630

ger Rwesr =7 (BDE; kd mol) & #r afof@a B2 i &
HFE F IR W FEfaiaT geaeerr F O a8 Fud

8] COH

A T A

A B

ey | BDE (KJ mol) | gyrarer | BDE (kJ mol-)
O-H | 460 C—C |-360

C—H [—420 C=0 | 760

C-O [-380 C=C |-630

[Question ID = 155][Question Description = 182_SET 1 CHEM BIL J22_Q82]
1. A'is more stable than B by 70 kJ mol'’
A, B 3170 kJ mol! 3 sgrer spers &

[Option ID = 617]
2. Ais more stable than B by 130 kJ mol™'
A, B 31130 kJ mol™! 3 sgrer s 8

[Option ID = 618]
3. B is more stable than A by 70 kJ mol!
B, A 370 kJ mol ™! 31 sprrer g &

[Option ID = 619]
4. B is more stable than A by 130 kJ mol!
B, A 31130 kJ mol ! 31 spier e 8

[Option ID = 620]

Correct Answer :-

e A is more stable than B by 70 kJ mol!
A, B 370 kJ mol™ 3r et s 8

[Option ID = 617]

3) The major product formed in the following reaction sequence is

foratot aifsifopRn srolayd 31 IqUoIol I IAUIS 3

1. Ti(Oi-Pr),
D-(-}-DET

1-BuQOH
Ph"™"0H ——=

2 Red-Al



[Question ID = 156][Question Description = 183_SET 1 CHEM BIL J22_Q83]
OH

1. E
Ph="0H

[Option ID = 621]
2. PR TOH
OH

[Option ID = 622]
OH

> Ph/'-\/\DH

[Option ID = 623]
Ph" " OH
OH

4.

[Option ID = 624]
Correct Answer :-
OH
PhMOH

[Option ID = 621]

4) The structure of the compound A in the following reaction sequence is

foraret sifSifepRm sioyapat 3 AT A &l Jizaon 3

(%] CUzt-BLl 0
: LiBH, cal: CF,CO.H
o = A -
N H.0 HO s

£O:Me N
CO‘EMQ

[Question ID = 157][Question Description = 184_SET 1 CHEM BIL J22_Q84]
CO.H
HO

HO N
COMe

-

[Option ID = 625]

HO CiOz1-Bu
£
el
i
CO:Me

[Option ID = 626]

HO COz-H
N

£o,Me

[Option ID = 627]
CBEI-BI.I
HO

HO N
£0.Me



[Option ID = 628]
Correct Answer :-

CO,H
e HO

HO N
COMe

[Option ID = 625]

5) The reactions that will furnish t-BuCOPh as the major product are

afdifr, st t-BuCOPh ot 31T Squre & wu 3 3o, &

Q AIC
A + GIJ*

(0]
NaH (excess)
B. — -
Mel (excess)
i. -BuMgCl
c CN CuBr {cal)
' il Hy0"
o

1-Buli
D —
@ka PhSCu
[Question ID = 158][Question Description = 185_SET 1 CHEM BIL J22_Q85]

1. Only A, Band C
Dact A, B aen C

[Option ID = 629]
2. Only B, Cand D
Dact B, C aen D

[Option ID = 630]

3. OnlyAand C
Dact A aer C

[Option ID = 631]
4. Only Band D
Dact B aer D

[Option ID = 632]

Correct Answer :-

e OnlyA, BandC
Dact A, B den C

[Option ID = 629]

6) The correct match for the molecules given in Column P with the
spectral data given in Column Q is

Column P Column Q

A. | Ethyl acetate i. | Two singlets in "H NMR

B. | 2-chloropentane | ii. | Peak intensity at M:(M+2) is 3:1 in
EI-MS

C. | 1,2-dibromo-2- | iii. | Absorption band at 1740 cm~" in IR
methylpropane




Fied P H GF 7 30t & Few QF G 7 S
Hwst & T FE Faw A

e P HaH Q

A. | ofarer teree . | "HNMR # 2 was

B. | 2zt I | E-MS & M:(M+2) 9T RBrex
AT 318

C.|12=amr-2- |l | |R & 1740 em' 57 3r=eiyor 33
Afega

[Question ID = 159][Question Description = 186_SET 1 CHEM BIL J22_Q86]
1. A-iii; B-i; C-ii

[Option ID = 633]
2. A-i; B - iii; C - ii

[Option ID = 634]
3. A-ii;B-iii; C-i

[Option ID = 635]
4. A-iii; B-ii; C-i

[Option ID = 636]

Correct Answer :-
® A-iii;B-i; C-ii

[Option ID = 633]

7) The major products P and Q formed in the following reaction sequence are

foraget aifdifepzm aa A Seuotol Y UG P aem Q @
o

9-BBM J'l“
. P p B i Q
then Ha0s NaOH

[Question ID = 160][Question Description = 187_SET 1 CHEM BIL J22_Q87]
L) oH

1. p= Q=
@ Ph/L‘D

[Option ID = 637]

B oH
2. p= _,\B G=
9 .4

[Option ID = 638]

B® OH
3. Fl = b Q = %
PhTD

[Option ID = 639]

[Option ID = 640]

Correct Answer :-



8) The major product formed in the following reaction is

foregot sififepenn 3 Ul JRFA IUIG 3
0 0 [(R)-BINAF]RUCI

Me H2 (100 atm)
MeOH

[Question ID = 161][Question Description = 188_SET 1 CHEM BIL J22_Q88]
OH

1.
P W T

[Option ID = 641]
CH O

Me
[Option ID = 642]
OH 0O
OMe

[Option ID = 643]
OH

TOH
[Option ID = 644]
Correct Answer :-
OH
WOH

[Option ID = 641]

9) The correct statement for the following reaction is

foraiferRaa siftrfipen & fore Al weret 3

OH O MesN[BH(OAc))

\/I\)j\/ CHLCN, AcOH

[Question ID = 162][Question Description = 189_SET 1 CHEM BIL J22_Q89]
1. involves intermolecular hydride transfer and the product is achiral

SIGIRI- VI BISSISS JALTGIARVI AT & dell 3curs 3ifdpct 3

[Option ID = 645]
2. involves intramolecular hydride transfer and the product is achiral

SIEIRVID BISSISS AATGIARVT AR 3 el 3curs sifdpet &

[Option ID = 646]
3. involves intramolecular hydride transfer and the product is chiral
SO RVD BISSISS ALATCTANT ARARKT 3 e 3curs et 3

[Option ID = 647]
4. involves intermolecular hydride transfer and the product is chiral
SIORI- 3D BISSISS LMol AfARK 3 e 3curg et 3

[Option ID = 648]
Correct Answer :-

e involves intermolecular hydride transfer and the product is achiral
SIGIRI- VD BISSISS AAGIANI ARARTT & Tl 3culs 3ifcbaet 8

[Option ID = 645]



10) Intermediate(s) involved in the following reaction is(are)

foraperferRaa sifdifapen 3 wAfdafera AeRm@dl 3/3

5T

v oNoNp- S
H3 Hac
A B C
[Question ID = 163][Question Description = 190_SET 1 CHEM BIL J22_Q90]

1. Aand C
A aen C

[Option ID = 649]
2. BandC
B den C

[Option ID = 650]
3. only A
dact A

[Option ID = 651]
4. only B
Dact B

[Option ID = 652]

Correct Answer :-

e AandC
Aaen C

[Option ID = 649]

11) The stereochemistry of the double bonds in the product is

3Iaurc 3 fgamael ol fofder w=re 8

/\/_m haat

/=/ - —\_mznw_//—COzM e

Ma0,C

[Question ID = 164][Question Description = 191_SET 1 CHEM BIL J22_Q91]
1. 3E, 5E, 7Z

[Option ID = 653]
2. 3Z, 5E, 7E

[Option ID = 654]
3. 3£,52,7Z

[Option ID = 655]
4, 37,52, 7F

[Option ID = 656]
Correct Answer :-
e 3E,5E,7Z

[Option ID = 653]

12) The reaction(s) with a positive entropy of activation (AS*) is(are)

sifdrfapen/ sif$ifepRiRt a1/ ot AafepRIvT worditt (AS*) eroiragin 3, as 3/3



9 HA0* 0
R EEEEem——

A +  EIOH
HiC™ "OEt HsC™ "OH
H.0
B, >[’CE — Z/UH +  Hel
heat .
c ME’O“O'MH — 2O

[Question ID = 165][Question Description = 192_SET 1 CHEM BIL J22_Q92]
1. AandC
A aen C

[Option ID = 657]
2. BandC
B den C

[Option ID = 658]
3. OnlyC
Dact C

[Option ID = 659]
4. Aand B
Aaen B

[Option ID = 660]

Correct Answer :-

e AandC
Aaen C

[Option ID = 657]

13) The correct sequence of reagents to effect the following transformation is

forsaifeiRaa ufsacder @1 gaidt w21 & ferg siftrapret o1 W8 i &
== [
S
[Question ID = 166][Question Description = 193_SET 1 CHEM BIL J22_Q93]
1. . CHCIz, NaOH; ii. Naflig. NH3; iii. DDQ; iv. Na/lig. NH3, EtOH

[Option ID = 661]
2. i, DDQ; ii. Nallig. NHa, EtOH; iii. CHCIl3, NaOH; iv. Na/lig. NH3

[Option ID = 662]

3. 1. Naflig. NH3, EtOH; ii. DDQ; iii. CHClz, NaOH; iv. Na/lig. NHz
[Option ID = 663]

4 i, Naflig. NHa, EtOH; ii. CHCls, NaOH; iii. Naflig. NHs; iv. DDQ
[Option ID = 664]

Correct Answer :-

* i. CHClz, NaOH:; ii. Nafliq. NH3; iii. DDQ; iv. Na/liq. NHs, EtOH

[Option ID = 661]

14) The correct structure that corresponds to the spectroscopic data given below is
foaifciRaa feu a1 JUmgel siidsi & ATAET A8 el &
IR (em'); 2720, 1710.

1H NMR: 59.80 (s, 1H), 7.50 (dd, J = 8.0, 2.0 Hz, 1H), 7.40 (d, J
= 2.0 Hz, 1H), 6.90 (d, J = 8.0 Hz, 1H), 3.90 (s, 3H), 3.80 (s, 3H).



[Question ID = 167][Question Description = 194_SET 1 CHEM BIL J22_Q94]
OCHO

Me

-

OMa

[Option ID = 665]
CHO
OMe

o

OMe
[Option ID = 666]
CHO

Me

w
= :
=

[Option ID = 667]

)

=
L22Y

T

Me

OMe
[Option ID = 668]

Correct Answer :-
OCHO

-

Me
OMe

[Option ID = 665]

15) The following transformation involves

R ufkader # sk 3

[Question ID = 168][Question Description = 195_SET 1 CHEM BIL J22_Q95]
1. i) Norrish type-ll; ii) fragmentation of a cyclopropyl diradical
1) oiff¥er ergu-11; i) Asamenyite f&acTD DI Wsal
[Option ID = 669]
2. i) Norrish type-1; ii) fragmentation of a cyclopropyl diradical
i) oiff¥er ergu-1; ii) Arsaelifte e DI Hisel
[Option ID = 670]
3. i) Norrish type-I; ii) di-t-methane rearrangement
i) siffeer esu-1; ii) s1$-m-3fidor Yorfdoramar
[Option ID = 671]
4. 1) Norrish type-Il; ii) di-n-methane rearrangement
1) oiffder erdu-11; ii) sSE-n- #idor Yorfdorma

[Option ID = 672]
Correct Answer :-

® i) Norrish type-ll; ii) fragmentation of a cyclopropyl diradical

1) oiffer ergu-11; ii) Arsaeiviter f&aerd oI WSl



[Option ID = 669]

16) The major product formed in the following recation is

forarotferfRaa sifdifipen 3 forfia gzt 3aurc 3
OH AlCa

/|\/\ + PhCHO —»
Ph =

[Question ID = 169][Question Description = 196_SET 1 CHEM BIL J22_Q96]

1 Phxizf’h

cl

[Option ID = 673]
OH O, ph

8 w
Ph

[Option ID = 674]

OH Cl OH
3.
Ph Ph
[Option ID = 675]
Ph._ .0. _Ph
4.

I
[Option ID = 676]

Correct Answer :-

Phxizf’h

L]

cl
[Option ID = 673]

17) Considering the rate law (rate = k[epoxide]) for the reaction shown below, the plausible intermediate is
forapeiferRaa corfé o1 sifdifepzn & fere <2 formr (¢2 = k[sdimzss]) @I far o gu Jdior! aepadf 3
0O EN

0 Ph
\ Ph Ph CN
NC’?AY‘CN * Y —
Ph CN PH )

[Question ID = 170][Question Description = 197_SET 1 CHEM BIL J22_Q97]

®
Ph 0. .CN . _
1. \r,!r \ré [Option ID = 677]
CN CN

NC
2.

®
@ 7 [Option ID = 678]
PhCN'

NG

& pn
3. \ @ [Option ID = 679]
NC e

N CN

Ph
®
4. Ph a2 [Option ID = 680]

NG
NC  Ph N

Correct Answer :-



®
Ph O [Option ID = 677]

Gﬁ
P

18) The reagents A and major product B in the following reaction sequence are
fororferRaa sif$ifepzn @pat 3t siftrepafas A aen JaRr 3quic B 3

s B A SH MeCHO, H*
T — — - B
Pr Pr’i\/\GH

[Question ID = 171][Question Description = 198_SET 1 CHEM BIL J22_Q98]
e
1. A= NaBHy i HyS, cal piperidine B= .S’L‘G [Option ID = 681]

F'rJ\~/J

e

-|Ig

2. A= H,S, cat piperidine; il NaBH; B= 5770 [Option ID = 682]

-

Pr
M

m

3. A=i H,5 cat piperiding; i NaBH, B= S"J\‘O [Option ID = 683]
F’r2\~/I
Me

4. A= NaBH, i, H.S, cat piperidine B= 5§70 [Option ID = 684]

Pr’l\)

Correct Answer :-

Me
e A=j NaBHy il Ha8 cal piperidine B= .5"'\‘0 [Option ID = 681]

19) The intermediates involved in the following reaction are

forapaiferRaa sifdifepen 3 AAfdarfera seprmadt 3

Rul=\
O_: Ph
“Ph
3

Ruj— " —
o o (g
.
= Ph \[j
R
Ph ul
A B c D
[Question ID = 172][Question Description = 199_SET 1 CHEM BIL J22_Q99]
1. BandC
B a@er C

[Option ID = 685]
2. BandD
B cen D

[Option ID = 686]
3. AandC
Aaen C

[Option ID = 687]
4. Aand B



Acen B
[Option ID = 688]

Correct Answer :-
e BandC
B den C

[Option ID = 685]

20) The major product formed in the following reaction is
foraorferRaa sifdrfipan 3 frRIT g1 Squrc 3

CO,H
1. Ac,0, BFyOF 1
D -
i 2. N=—CO,Et

[Question ID = 173][Question Description = 200_SET 1 CHEM BIL J22_Q100]

=N
1 Q_ﬁ(\\cozm
i

CHy

[Option ID = 689]

N H; CO,Et

2. Ko b\
N CH4
Ac
[Option ID = 690]
CO-Et
;. /_ NH
N CH4
Ac
[Option ID = 691]
COsEL
4.
\ N

Nt

[Option ID = 692]
Correct Answer :-
=N
H CHy

[Option ID = 689]

Topic:- 701_PARTC_CHEM_S1_C



) For a particle exhibiting simple harmonic motion in 1-dimension,
the uncertainty in its position in the state having the following

schematic wave function is (zero point energy, £, = ihm)

1 i

v el mwer amadt aifg wefdla & arer va &t & fow

PrTafld  cOaTuIcA® 9T Bod &1 3ae & suer ey
H AAREA & (=3 ﬁiﬁ@d{l,Eﬂ:iﬁw)

1

AT
\

[Question ID = 174][Question Description = 201_SET 1 CHEM BIL J22_Q101]

?ED .
1. =% [Option ID - 693]

2. [XEs [option ID = 694]
\) e

3. 24Ea [ontion 1D - 695]
k

4. Fkﬁ [Option ID = 696]

Correct Answer :-

7Eg .
° T [Option ID = 693]

2) Given below is a conjugated system of 11 carbon atoms

I R, N TS P

Assume the average C-C bond length to be 1.5A and treat the
system as a 1-dimensional box. The frequency of radiation
required to cause a transition from the ground state of the system

to the first excited state (take ;—; = Kk)is



et B mar 11 Fea AR & v qgiad e §
N GNP NENF

A & C-C 3\g 9u JeE 15A % U Aem & e ey
g §HST AW Few F Prad dEer ¥ YuHE oo
el H WA F v fSae fafevor & wgia & smaesar
gl @8 ¥ (L = & R =)

8m
[Question ID = 175][Question Description = 202_SET 1 CHEM BIL J22_Q102]

1. 2Bk option D - 697]
225 h

2. 2Lk ontion 1D - 698]
225 h

3. —2 K [option I - 699]
225 h

4. - % [option ID = 700]
225 h

Correct Answer :-

o 13 % [Option ID = 697]
225 h

3) The state of an electron in a hydrogenic atom is given by the
un-normalised wavefunction
® = {¥,0(6,9) + 5 1. (0, O} R()
where Y,,,(6,¢) are spherical harmonics and R(r) is the radial
function. The probability that a measurement of L. will give an

eigenvalue of fi is
Th BISSIelileh UNATY] 3 Ueh Joldclad hl IJGEAT &l
HTEARAF T Tl © = {¥,4(6, ) +4 Y,1(8,9)} R(r) TR
f&ar amm &,
FET Y, (6, @) TN THATET & o2 R(r) 30T Fele ¢ L, & A=
T WA AT AT A F A0 AT B I, IF §

[Question ID = 176][Question Description = 203_SET 1 CHEM BIL J22_Q103]

1. 4/2 [Option ID = 701]

1
2. = [Option ID = 702]
V2
3. 1/3 [Option ID = 703]
4 : [O ID = 704]
. — ption ID =
V3
Correct Answer :-

e 4/2 [OptionID =701]



4) For the molecule methylenecyclopropene (structure given below),
the roots obtained from the Hickel secular determinant can be

approximated as x = -2.0, -0.30, +1.0, +1.5, where x = “—;E, with E

being the energy of a = orbital.

CH,

The delocalization energy of methylenecyclopropene is:
(Given the energy of the ground state n orbital of ethylene is

E=a+§)
AfcierEEEeT 30 % B (@ e & o ) g
(Hiickel) greismforr BRMOR & 9o Har & x =-2.0,-0.30, +1.0,

a—F

+1.5, % T H HeJAIa THaT S Tl ¢, srs"rx=7.
T FEH W ST E

CH,

AREIAEEFAgT FI NTATHFT FaT ¢
(e &, TREnie & Soads 398 nFee & FaT, E=a+ )

[Question ID = 177][Question Description = 204_SET 1 CHEM BIL J22_Q104]
2a + 2.6B [Option ID = 705]

. - (2a+1.78) [Option ID = 706]

0.68 [Option ID = 707]

0.38 [Option ID = 708]

A W N -

Correct Answer :-
® 2a + 2.6B [Option ID = 705]

®) The vibrational energy of the n™ state of HCI is approximately
given as
2
G(n) =3000 (n+3)—50(n+3) (incm")
The vibrational quantum number, nmax, beyond which HCI
undergoes dissociation is

HCI & n'" 3{aeaT &1 FaT FoAl T §§ T &f 715 ¢

G(n) = 3000 (n +§)—50(n+§)2 (in cm-1)

g FUH FIEH TEIT, Nz, ToTTF HET HC| T o=t 2 &,
¢

[Question ID = 178][Question Description = 205_SET 1 CHEM BIL J22_Q105]
29 [Option ID = 709]

59 [Option ID = 710]

119 [Option ID = 711]

19 [Option ID = 712]

A W N -

Correct Answer :-
e 29 [Option ID = 709]



6) A protein has 3 tyrosine residues and ‘n’ tryptophan residues both
of which are the only amino acids absorbing at 280 nm. If the
absorbance of the protein having a concentration of 10uM (in a

cuvette of path length 2 cm) is 0.59, the number of tryptophan
residues in the protein must be

[Given: 220 (Tyrosine) = 1500 M-cm
290 (Tryptophan) = 5000 M-'em7]
TF S # 3 TOUEE 3 9 0’ ey deeiw F S
XA Serer ORI 3FT & ST 280 nm 9T HIANUT FF g I
10uM HIEAT (2 om T ofaTs 1 SO ) & WIEe &1 a2
059 2, @ 98T F feaIea st $r Jer 2R IR
[femm & £200 (Tyrosine) = 1500 M-'cm
e2z0 (Tryptophan) = 5000 M-"cm]

[Question ID = 179][Question Description = 206_SET 1 CHEM BIL J22_Q106]
1. 11 [Option ID = 713]

2. 5 [Option ID = 714]

3. 2 [Option ID = 715]

4. 7 [Option ID = 716]

Correct Answer :-
e 11 [Option ID = 713]

7) A symmetric top molecule with mements of inertia I, = I,and I,
in the body-fixed axes is described by the Hamiltonian
1 - 2 1 .2
H= E(L;c +12) +oo
ifl,=1andl, = % the eigenvalues for the levels with guantum
numbers I =1,m; =1and![=1m;, =0 are, respectively,
Riswer amdt & [, =1, 997 [, FScATgUT 9T U WA @
& %m?aﬁmr—rﬂ=i(ﬁ+;,§.)+;7ﬁm It TR o2 g
A Lo=1aw L= & drFEes gEE (= Lm = 1§
[=1,m =0 IR & B yfEwafE 7= & Fen
[Question ID = 180][Question Description = 207_SET 1 CHEM BIL J22_Q107]

k2
1. : and —h*

I

[Option ID = 717]
2. h?and —h*

h* @ —h?

[Option ID = 718]
3. 2 and #2

F4

aéﬁ GEIN S

[Option ID = 719]
4. —h? and h*

—h? g h*
[Option ID = 720]

Correct Answer :-



K%

* — and —-h®
e
e

[Option ID = 717]

8)  For a C-H bond with a stretching frequency 3000 em™*, what is
the expected isotope (deuterium) effect k,, /k, at 298 K for a full
bond homolysis? Given h = 6.63 X 10 **]s, ¢ =3 x 10*%cm/s ,
kg = 1.38 x 107*3] /K

% C-H 3y & e owdr w9 3mgfa 3000 om ! g, 56aT
298 K 9T qUT HTEY WHITEES &g Feanad FAFUAE

(FHEEH) W ky /kp 0T 82 AT B h = 6.63 X 107345,
c =3 x10%m/s, kp=1.38x10"23]/K
[Question ID = 181][Question Description = 208_SET 1 CHEM BIL J22_Q108]
1. e [Option ID = 721]
2. 1 [Option ID = 722]
3. e*[Option ID = 723]
4. e? [Option ID = 724]

Correct Answer :-
e e [Option ID = 721]

9) The Gibbs free energy of mixing for a regular binary solution of components A and B, at temperature T, on the basis of
the Margules equation for activity coefficient, is (in standard notation)

AfGIAT 3UTicd DI ARICRT AHIBUT D LR UR, dludAtel T UR U ORI f3idll faermel BRI 3ie1 A den B 3, o fere fifda mzar & B
D Holl & (ATeID IHdelol )

[Question ID = 182][Question Description = 209_SET 1 CHEM BIL J22_Q109]

1. nRT (x,Inx, + xzlnxg) [Option ID = 725]

2. nRT (x4Inx, + xglnxg + x,xp) [Option D = 726]
3. nRT (x4lny,; + xginyg) [Option ID =727]

4. nRT &x,xy [Option ID = 728]

Correct Answer :-

* aRT (x,Inx, + xglnxg) [Option ID = 725]

1 mole of 0, and 1 mole of ®0O, in two different containers of
the same volume have the same entropy. Assuming there are no
rotational and vibrational contributions to the entropy, if the

temperature of %0, is 300K what is the temperature of 0 in K?

1 #rer '°0, @ 1 #Hier 0, Fr g wEE WA & s o= 7
Tegldl AW gl Tl A HUIE TuT HYS IEEE H A A
gT, I °0, # A 300K § A 0, K F AmwAe

T g,
[Question ID = 183][Question Description = 210_SET 1 CHEM BIL J22_Q110]
1. 37.54 [Option ID = 729]
2. 300.10 [Option ID = 730]
3. 266.66 [Option ID = 731]
4. 273.48 [Option ID = 732]

Correct Answer :-
e 37.54 [Option ID = 729]



11) Six distinguishable particles are distributed over 3 non- degenerate levels, of energies 0, € and 2e. The most probable

value for the total energy is
o fadter our Kot et 0, € aur 2¢ 3, 3 serayue ARl A fafea 51 sRI & @ Heit o1 Sit Alel Aaifére nfdda 3, as 3

[Question ID = 184][Question Description = 211_SET 1 CHEM BIL J22_Q111]

1. 5¢ [Option ID = 733]
2. 7¢ [Option ID = 734]
3. 8¢ [Option ID = 735]
4. 6¢ [Option ID = 736]

Correct Answer :-
e 5¢ [Option ID = 733]

2) The partition functicn for a gas is given by

1 2am\3¥/? Ban?

T e = N
QN V,T) N_,(hzﬁ) (V—Nb)Ve v
The internal energy of the gas is

U IH F e Bae @ T g

1. f2am aN/2 HE‘_N:
o V.1 =5 (52)" w-Nbe v
7 Fr e w8

[Question ID = 185][Question Description = 212_SET 1 CHEM BIL J22_Q112]
1. 2NE.T +22¥ [option ID=737]
g8 v

2. iNkBT—% [Option ID = 738]

2

3. 2Nk, T —2 [option 1D = 739]
Z v

4. %NRT o % [Option ID = 740]

a“

Correct Answer :-
3 2aN :

I Z" [OptionID =737
NkpT +=— 0P ]

13) What is the cell potential (in V) at 298 K and 1 bar for the following

cell?
Zn(s)|ZnBr,(aq,0.20 mol/kg)||AgBr(s}|Ag(s)|Cu

(given E7, +25, = —0.762V, Ef 5,4, = +0.730V, and

assuming y. of ZnBr; solution = 0.462)7
298 K 9am 1 aR WX Feafaf@a a9 & o Rem & (V #) &=

AT 77

Zn(s)|ZnBr,(aq,0.20 mol/kg)||AgBr(s)|Ag(s)|Cu

(fam & E3,42)5, = —0.762V,
Ef s jag =+0.730V AR AR ZnBr, ot &1 y,= 0.462)

[Question ID = 186][Question Description = 213_SET 1 CHEM BIL J22_Q113]

1. 0.298 [Option ID = 741]
2. 2.198 [Option ID = 742]
3. 0.531 [Option ID = 743]
4. 1.566 [Option ID = 744]

Correct Answer :-
e (0.298 [Option ID = 741]



14) In the reaction between two ions, the rate constant is &k, when the
ionic strength (1) is 0.004. And the rate constant is k! when the
activity coefficient is 1. The ratio k,/k? = 0.884. If the charge of
one ion is +1, the charge of other ion is close fo
(Debye—Hiickel constant = 0.509 at 298 K; log 0.884= -0.05)

ar 3IAT F mew Fr wfAfFr A = ey @ (1) 0.004
g, 1 Agars &, B a9 w9 wfdgar quies 1 8, a9 39 Fuas
kO Bl IS k. /kP=0.884 g1 I wF ImA & @Y 41§,
A% ZEY HTT & A ok Tweaan ¥, w

(298 K T feamg—gsher (Huckel) farrams = 0.509; log 0.884=-0.05)

[Question ID = 187][Question Description = 214_SET 1 CHEM BIL J22_Q114]
-1.554 [Option ID = 745]
-1.395 [Option ID = 746]
-0.777 [Option ID = 747]
-0.389 [Option ID = 748]

A W N -

Correct Answer :-
e -1.554 [Option ID = 745]

15) Carbonic anhydrase (2.5 X 10~%mol dm~?) catalyses hydration of
COzin red blood cells at pH 7.1 and 274 K. The rate of the reaction,
v (inmel dm~*s~ ') reaches its maximum value when varied with the
substrate (S) concentration (in mmol dm™2) according to the

following equation
1 10
—=af1+]
»

[5To
The catalytic efficiency of the enzyme (in dm®*mol~'s™1)is

pH 7.1 F9T 274 K 9T Faifaes TAgBsd (2.5 X 10~ %mol dm™2) AT
&g R § CO: F Fomiea # 33T &ar &1 dfEfE
FT AT v (mol dm3s~* ) 394 JHaH AF TF qE?lT-IT el
TaEEe Fr TEAT (inmmol dm™3) & Wy FraTaad g &
HTAR TG &
c=afie]
v [STo

ﬁ?ﬂ%?l’ Fr FOOT TETET (dmBmol s ﬁ')%’l

[Question ID = 188][Question Description = 215_SET 1 CHEM BIL J22_Q115]
. 4 x 105 [Option ID = 749]

. 106 [Option ID = 750]

. 107 [Option ID = 751]

. 10 [Option ID = 752]

A wN =

Correct Answer :-
e 4 x 107 [Option ID = 749]



16)  The predicted rate law, using the steady state approximation, for

the reaction
H;0, +2H" +2I" - L, + 2H,0
following the possible mechanism is

ks
H*+I~ = HI
Ky

rapid equilibrium

ko
HI + H,0, 3 H,0 + HOI  SIOW

ke

HOI + I~ 31, + OH- fast
ke

OH +H* S H,0 fast

is
HEATFAT H,0, +2H" + 21" —= [, + 2H,0 & Torw T gan
Hiewere & FAWT & R, fare wenfae Bttt & s
FIJ g, T T e

Ky
H*+1- 2 HI &y gr=EEE
k_y

fe
HI + H,0. S H.,0 + Hol ~ &&r

ks

HOI +1- 31, + OH- a
ke

OH- + H* S H,0 arr

[Question ID = 189][Question Description = 216_SET 1 CHEM BIL J22_Q116]

I
1. kakea BT U71IHR04] [option ID = 753]
k_y+ke2[H205]

2. k,[HII[H,0,] I[Option ID = 754]
3. kyk_yk, [HI] [H,0,] [Option ID =755]

4. %[}ﬁ]{r] [H, 0.] [Option ID = 756]

Correct Answer :-

o Fakz[HF1U71[#208] [option ID = 753]
e_y +ie[H205)

17) The effective rate constants for a gaseous unimolecular reaction:

A — P following the Lindemann-Hinshelwood mechanism are
170X 103%s7* and 2.20 X 107*s™ ! at [4] = 4.37 X 107* mol dm™3
and 1.00 x 10~° mol dm™3, respectively. The rate constant for the

activation step in the mechanism is approximately equal to (in
dm®*moel~'s™)



vedrg A w0 A- P, S Risde fRegs Bty
F I FAT g F BT [A] =437 x10"*moldm™® FT
1.00 x 1075 mol dm™* 9T T &7 aaies A 1.70 x 10251
TUT 220x 1074t B e & afgmor o F e =
oA (dmPmol~1s™! H)wemeeT SEs ausw &, IT@ &

[Question ID = 190][Question Description = 217_SET 1 CHEM BIL J22_Q117]
1. 12.3 [Option ID = 757]

2. 49.4 [Option ID = 758]

3. 6.1 [Option ID = 759]

4. 24.7 [Option ID = 760]

Correct Answer :-
e 12.3 [Option ID = 757]

18) Which of the following statement/s corresponding to the
accompanying figures displaying isotherms is/are correct?

X Y

B

X B

Amount Adsorbed

Relative Pressure

A Fig X represents an isotherm of type |l and point B shows
near complete coverage of the surface.
B. Fig Y represents an isotherm of type |l and point B shows

near complete coverage of the surface.

C. Fig X represents an isotherm of type | and point B shows
near complete coverage of the surface.

D. Fig Y represents an isotherm of type |l and point B shows
beginning of the multilayer formation.

Ffafaa & ¥ &9 98 $9a gaar $F Yei8d el arell

ol SRl % ET @ Y
| Y
_'g B
27K B
|

Relative Pressure

A 3TBIA X, I19eRIT & FEaTd 1 gidfafdcs &l @ awr
fig BaaE & Ut et &1 & fadhe o arien &

B. 3THIA Y, I9HR & Tardr 1 Sfafafica & § @ &g
B&ag & U7 afta & & foee & griiar &

C. I X, -9R & HHAN & fafafdcs sl § an Jg
B TaE & 90T @nfta &% & fdee @ g2l §

D. I Y, I-9FR & @Fard & giafee w6 & aur
fig B agtaliy for & FRwsT 1 i ¢

[Question ID = 191][Question Description = 218_SET 1 CHEM BIL J22_Q118]



1. Only statement D is correct
dact werel D 21& 3 [Option ID = 761]
2. Statements C and D are correct
@erer C aen D 3 2 [Option ID = 762]
3. Statements B and C are correct
@erel B aer C 2@t @ [Option ID = 763]
4. Statements A and B are correct
et A e B 2t & [Option ID = 764]

Correct Answer :-

e Only statement D is correct
@act werer D 3@t 3 [Option ID = 761]

19) The lattice structure of a-Fe (BCC) with some latfice planes are
shown in the figure '

{111)

{111)

The planes that will not show X-ray reflections are
o-Fe (BCC) #I SiTeleh T e FTeieh cel o @rer foy 7

e = g

S T XX F W ¢ GE 8, 98 &

[Question ID = 192][Question Description = 219_SET 1 CHEM BIL J22_Q119]
1. Aand D
Aaen D [Option ID = 765]
2. AandC
Aaen C [Option ID = 766]
3. BandC
B @em C [Option ID = 767]
4. CandD
C e D [Option ID = 768]

Correct Answer :-

e AandD
Aaen D [Option ID = 765]



20) The molecular weight of polyethene determined in five individual
experiments is given below:

Experiment No. | Molecular weight (g/mol)
10,000
11,000
9,000
10,500
11,500

| F= || M=

The standard deviation in the above measurements is closest to

ST 3EET-37ET gAEl H i Sentds & 3] SR Rt

& @ &
T HEAT 30T S (g/mol)
1 10,000
2 11,000
3 9,000
4 10,500
5 11,500

TS AT B A AT BEs TFeam g, | B

[Question ID = 193][Question Description = 220_SET 1 CHEM BIL J22_Q120]
1. 850 g/mol [Option ID = 769]

2. 2000 g/mol [Option ID = 770]

3. 1600 g/mol [Option ID = 771]

4. 500 g/mol [Option ID = 772]

Correct Answer :-
e 850 g/mol [Option ID = 769]





