CSIR NET DECEMBER 18, 2016 CHEMICAL SCIENCES SET C QUESTION PAPER

[Ayq &l gRd®r dls

2016 (1) ) (0
PRd Yy

99 :3:00 !'73

3T

1. 3197 B &I 9rg7 gar & | §9 u¥ier givasr § va @l Yareie (20 4 'A'H + 50 M7
'B'+ 75 w17 'C' 4 ) ggc1 fdbey ye7 (MCQ)fRY 717 & | sigsl wm 'A' § & sifegbaH 15
3 97 'B' % 35 gl aer w7 'C' § W 25 geHl @ Sk & & | I} [EIRT ¥ Sifeld
ol & SV 1oV 7T @l &aor 97 'A' & 15,9797 'B' W 35 @27 4177 'C' W 25 yser Il b/
ord @l T |

2. 3LUH3IN. Ica¥ YD ol & Q47 TAT & | 3797 ¥IoT T5N 3N b5 BT 714 o7& & Ul
T8 T oflfSTy b giRder § g5 QY i ¥el & a9l del ¥ dc—he T8l & | Ifc var & dl
319 gi<oflcicy W S @IS @I YRGDT doi @1 [Adg7 &Y Wdbd & | g¥ ave ¥
3#{!??;3;\?? SV GAB Bl 4l Srd o | 9 GNadT H X% B BN b [y SfaRad g1
e’ T & |/

3.  3LUHSN. IY UAD D UG 1 4 QU Y W GV YT RISl TRN, AH a7 9 GYIEr
R @1 pHID [o11Y, 12T 81 3791 8¥<ileiR 4l 31a9g &Y |

4. 39 ITA L.V Fea¥ IS H Vel d9%, [Q97 dls, GRAdT dIs N dw Bls G
YalT GHfad gal @ diet §ic 99 | S/avT BIcl Y| I8 Vb 717 qoEreff @1 forAer &
& T8 3LVASN. S YAF H Q7 TV [A<¥ &7 Q57 FIGEm | Grerd &x. a7 &ed O%
TIP3 TH30%. SIX GaF B srediplad it Infier 8 & wadl & |

5. i 'A' 7T 9T'B' 7 gIB 97 @ 2 3w 'C' H yAB yIT 4 3(H BT & | AP Told Iy
BT FUTHD ol 25 % @1 gV W [bar Sy |

6. gd Y97 @ HId N [ddbeqd QU T & | §99 W Paddl U [ddbed & “Gal” 37Jqr “Halaid
g1’ & | 3TYbl Uddb Y97 BT Hal FYal Walcaqd 8 gl & |

7. Fbol Byd Y IT 3gfAd ailel &1 I @Yd §U GIV Gl diel GREIl T §9 3R
3= Hrefl GNIETSI & 11y 37IIg SENIdl il Hhdl & |

8.  gNIEreff @l Swiv 1 X G=il @ AN del 3N & HI 78] for@-r w@ifey |

9.  PIgeiey BT SYINT HYT Pl SFHT T8l & |

10. o¥Er waifd o7 o= 375 fafsd ®r7 & OMR Sav 936 &1 [3491ford &Y | gfgofider @i
77 OMR Si¥ G5% W9+ & Geard 319 6P dledcid Fialeld o & Wabd & |/

11.  fB==T 9rgq,/GvaNT @ §99 H fA77la 819,/ 9rd I+ 9% 341 A¥hNIT THIOIE 81T |

12.  &qcr g¥jern &) Q¥ 3afer do §0 diel gRiErell @l 81 u¥er gieaer | of Wi @l
sl & St |

qYIETRlf GRT 9% 5 GIdN & # weaifd dear § |



2

[ FOR ROUGH WORK J




LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Element Symbol Atomic Atomic Element Symbol Atomic Atomic

Number Weight Number Weight
Actinium Ac 89 (227) Mercury Hg 80 200.59
Aluminium Al 13 26.98 Molybdenum Mo 42 95.94
Americium Am 95 (243) Neodymium Nd 60 144.24
Antimony Sb 51 121.75 Neon Ne 10 20.183
Argon Ar 18 39.948 Neptunium Np 93 (237)
Arsenic As 33 74.92 Nickel Ni 28 58.71
Astatine At 85 (210) Nlobium Nb 41 92.91
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (233)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 3 29908 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium @ 98 (231) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium (e 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 13291 Promethium Pm 61 (147)
Chlorine Cl EF 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co £a93 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re T 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 57 83.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253 Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon S1 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 LT Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 7239 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He i 4.003 Tellurium Te 32 127.60
Holmium Ho 67 164.93 Terbium Tb 65 158.92
Hydrogen H 1 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
Iodine I 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 35D Titanium T1 27 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La w4 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium L 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 2l 174.97 Yttrium Y 39 83.91
Magnesium Mg 12 24.312 Zinc /n 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

* Based on mass of C'* at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
1sotopic composition was assigned a mass of 16.0000...) 1s 1.000050. (Values in parentheses represent the most stable known
1sotopes)
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Soldcle] ohl geIHTe 9.11 x 10™*'kg
STk faaih 6.63 X 107°%] sec
SolargTel ol AT 1.6 x1077°C
oA fFadis 1.38 X 107*°J /K
URT9T T Q9T 3.0 X 10°m/sec
1.6 x 1019

1.67 x 10~2"kg
6.67 X 10" 11 Nm?kg=-

FECLREERIED
TAITGT H&IT
8.854 X 10~ 12Fm™1
A1 X 107"Hm™?

AR 3 adi

1.097 x 10’m~1
6.023 X 10%3mole™1

8.314/K 'mole™?!

USEFUL FUNDAMAENTAL CONSTANTS

9.11 x 10~ 3'kg
6.63 X 107°%] sec
1.6 x 1071°C
1.38 x 107%*J /K
3.0 x 10%m/sec

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light
16810 7]

1.67 X 10~ %"kg
6.67 X 10711 Nm4kg~3
Rydberg constant
Avogadro's number
8.854 x 10" *Fm™1
4t X 107"Hm™?
Molar Gas constant

1.097 x 10’m~1
6.022 X 10%3mole~1

8.314/K 'mole™?
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A mine supplies 10000 tons of copper ore,
containing an average of 1.5 wt% copper, to a
smelter every day. The smelter extracts 80%
of the copper from the ore on the same day.
What is the production of copper in tons/day?

1. 80 2 12
3. 120 4. 150
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Wheat production of a country over a number
of years i1s shown. Which year recorded
highest percent reduction in production over
the previous year?
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The houses of three sisters lie in the same row,
but the middle sister does not live in the
middle house. In the morning, the shadow of
the eldest sister’s house falls on the youngest
sister’s house. What can be concluded for
sure?
1. The youngest sister lives in the middle.
2. The eldest sister lives in the middle.
3. Either the youngest or the eldest
sister lives in the middle.
4. The youngest sister’s house lies on the east
of the middle sister’s house.

U Afgell T X dT Y 9T T @lEEHT
Flal feAdherdl & dAT 9T 3.50 T I &
qdTd 38 g FAI 2y AT 2 X 49 §9d
g dg 9o U ST Y dg Afgelr @EET
e [Aholdl &, d8 &

1. 9T 48.24 2. U 28.64

3. 9 32.14 4. ®UY 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs. 3.50 and 1s left with Rs. 2Y

and 2 X paise. The amount she started with is
1. Rs. 48.24 2. Rs. 28.64

3. Rs. 32.14 4. Rs. 23.42

dlel T&Ed3T A, B dUT C & d9« 9 fordr
qIFT P A W 10% TH, B W 20% oTH
duT C W 10% BTl gl &1 A dUT C % FIFd
SOl Hedl & Tioead 39 & gliel d oIreT gl
g Sdih B dUT C & HIFd dd Hedl &
gREITd 38 5% TH BT gl 39 cIfad ol
Bl dTell favrg &Mfel IT 78T T &7

1. 10% a7 2. 20% TTH

3. 10.66% oITH 4. 6.66% oITHT




A man sells three articles A, B, C and gains
10% on A, 20% on B and loses 10% on C. He
breaks even when combined selling prices of
A and C are considered, whereas he gains 5%
when combined selling prices of B and C are
considered. What is his net loss or gain on the
sale of all the articles?

1. 10% gain 2. 20% gain

3. 10.66% gain 4. 6.66% gain
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1. O 2. 30
3. 25 4. 20

A chocolate salesman 1s travelling with 3
boxes with 30 chocolates in each box. During
his journey he encounters 30 toll booths. Each
toll booth inspector takes one chocolate per
box that contains chocolate(s), as tax. What 1s
the largest number of chocolates he can be left
with after passing through all toll booths?

1.0 2. 30

3. 25 4. 20
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A person completely under sea water tracks
the Sun. Compared to an observer above
water, which of the following observations
would be made by the underwater observer?
1. Neither the time of sunrise or sunset
nor the angular span of the horizon
changes.

2. Sunrise 1s delayed, sunset 1s advanced, but
there 1s no change in the angular span of the
horizon.

3. Sunrise and sunset times remain unchanged,
but the angular span of the horizon shrinks.

4. The duration of the day and the angular
span of the horizon, both decrease.
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Time-distance graph of two objects A and B

are shown.
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What 1s the next pattern in the given

sequence”?
© ?
JAN O
1 ' 2
3 4, 1
L .
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Tsh YAl 90 °fiel g H 10 ofleX =it
fASTAT §1 el g &1 1/5" H1ET 9o & §Tg
aga‘rsra:rmﬁé‘lergu HIIT hT HAMET & AT
HR el fATar &1 56 f@%01 A 96 9 gy

T 3T &
1. F228 2, 28772
3. 20:80 4. 30:70

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
1, 72:28
3. 20:80

P 28572
4. 30:70
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11. A tiger usually stalks its prey from a direction 20 |

that 1s upwind of the prey. The reason for this is
1. the wind aids its final burst for killing the

>

Depth (m)

prey 12. Which of the following graphs represents a
2. the wind carries the scent of the prey to the stable fresh water lake?(i.e., no vertical
tiger and helps the tiger locate the prey easily motion of water)
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Based on the distribution of surface area of the

Earth at different elevations and depths (with
reference to sea-level) shown 1n the figure,

which of the following is FALSE?
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15.
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1. Larger proportion of the surface of the
Earth 1s below sea-level

2. Of the surface area above sea-level, larger
proportion lies below 2 km elevation

3. Of the surface area below sea-level, smaller
proportion lies below 4 km depth

4. Distance from sea level to the maximum
depth 1s greater than that to the maximum
elevation

& ARl T Iofadl & e ST
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l. 95 ATRIST H BIC F 431 30 g &
2. §3 AR H BIC § 2 91 3ifeF zd ¢
3. @l ATRTe & g AT 3aded H gl

4. BIC AT # 93 ¥ 271 &d B

Two coconuts have spherical space inside

their kernels, with the first having an inner

diameter twice that of the other. The larger

one 1s half filled with liquid, while the smaller

1s completely filled. Which of the following

statements 1s correct’

1. The larger coconut contains 4 times the
liquid 1n the smaller one.

2. The larger coconut contains twice the
liquid 1n the smaller one.

3. The coconuts contain equal volumes of
liquad.

4. The smaller coconut contains twice the
liquid in the larger one.

Th BT HT IHR 18 x 24 ] 3T Th &Y
JINPR TSl &l gAdH T&AT Thcall glall
forad fo |qoT ®Y fordl 8t erser & dis

fS=T T ST g2
1. 6 2. 24
3. 8 4. 12

The dimensions of a floor are 18 x 24. What
1s the smallest number of 1dentical square tiles
that will pave the entire floor without the need
to break any tile?

1. 6 2. 24

3. 8 4. 12
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Why is there low fish population in lakes that
have large hyacinth growth?
1. Hyacinth prevents sunlight from
reaching the depths of the lake.
2. Decaying matter from hyacinth consumes
dissolved oxygen in copious amounts.
3. Hyacinth 1s not a suitable food for fishes.
4. Hyacinth releases toxins in the water.

Tsh HoBld TraX (AlAR) & 1W AFd
fafeor grar g1 319 JAhld & Ay &
0.1 mW eifea &1 f(feor grar g1 afe 3ma
gl ¥ 100m Fr gt W §, 3R Bl 31T &
FleT H T §3M ¢, O 39 AT T IR &
TEIe ATell FSAT (E)) TAT ATk Blel F g

aﬁ!i’r Sl (E) T TET JoreTr gref
1. E{>>E,
2. E»>> E;

3. E,=E,, 5f U &l & T I™ &
4. ¥ I STTRRT I JeolelT & 8]
gaCd sTel gl

A cellphone tower radiates 1W power while
the handset transmitter radiates 0.1 mW
power. The correct comparison of the
radiation energy received by your head from a
tower 100m away (E;) and that from a handset
held to your ear (E,) 1s

1 E1 >> E,

2. B, >> E]

3. E, = E, for communication to be established

4. 1nsufficient data even for a rough comparison
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Ush Y Jod & AT & ALY fdoq & 380h
AT & JfdA foeg3 & A @3t & Sis
ar gl T # U orifehd &9 aur Bs
& &THell HI AT TATd?

], e 5 E°
2 2
3. m—1/2 4. 2m—1/4

The mid-point of the arc of a semicircle 1is

connected by two straight lines to the ends of
the diameter as shown. What is the ratio of the
shaded area to the area of the triangle?

mT—1

2

1, = — 1 7,
2

3. m—1/2 4. 2w —1/4

te gRfEufasr dafas adar i O
HEE aTd &9 H 3Ahl ST I oA
ol & ToIT 30 dldl &I 9hs Y 3o &l
INGAl H Teh-Ush HiGe Ugell &l gl Teh
gcdrg di¢ dg T 40 diar & 9ehg ofdT g,
IR grar & & 39 & @ g Axal & acar &
AfGHT &1 o1 SIThRT & TR W dldl &l

ITATIAT ST fohctell SRl SRy

1. 70 2, 150
3. 160 4. 100

To determine the number of parrots in a sparse
population, an ecologist captures 30 parrots
and puts rings around their necks and releases
them. After a week he captures 40 parrots and
finds that 8 of them have rings on their necks.

What approximately is the parrot population?
l; 70 2. 150
3. 160 4. 100
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U T H guedl 5 TAAN. gl OTuer &
g |1 T Bl g Ve 379 3187 9 2
gy 9fd A A AT @ gAAT gl e
HYaAT 38T & FATR g Id § Ioldl Idid

gidr g2
1. 1 mm/s 2. 5 mm/s
3. 6 mm/s 4. 10 mm/s

The pitch of a spring is 5 mm. The diameter of
the spring 1s 1 cm. The spring spins about its
axis with a speed of 2 rotations/s. The spring
appears to be moving parallel to its axis with a

speed of
1. 1 mm/s 2. > mm/s
3. 6 mm/s 4. 10 mm/s

HI'T \PART 'B’

[H;]" & H-H-H 31T hIUT &l AT

AT g
1. 180° 2. 120°
3. 60° 4. 90°

The expected H-H—H bond angle in [Hs]" is

1. 180° 2. 120°
3. 60° 4. 90°
FEHAT  [Rus(n’-Cp)a(CO)o(Ph,PCH,PPhy)] (18-

Solgeld [T T Ul AT §8), H 3UAd
Aq fololest dur eiq-ard e Hhr qEar
A ¢l

1. 04T 1
2. 2d4r 1
3. 344t 1
4. 1d412

The number of bridging ligand(s) and metal-
metal bond(s) present in the complex [Ruz(nﬂ-
Cp).(CO),(Ph,PCH,PPh,)] (obeys 18-electron
rule), respectively, are

1. Oand 1

2. 2and 1

3. 3and |

4. 1 and 2
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24.

24.

25

25,

26.

Meﬂ,__ ,I\/Ie
(ﬁp
CI—AUK—)ALJ—CI
F’\
Mé@ Me
1. O s |
3. 2 4. 3

The oxidation state of gold in the following

complex 1s
Me_ Me
A 4
/N
Cl—m—Au—Au——CI
P,
Me“g‘F \Me
1. 0 2. 1
3. 2 4. 3

[PtC1,]° & Ucchld & HH«dd <l ¥ 5T+

forc gaifas §, 98 ¢
1. dARdS 2. TSl
3. HISFellgadled 4. 1598

The rate of alkene coordination to [PtCl,]* is
highest for

1. norbornene
3. cyclohexene

2. ethylene
4. 1-butene

AbhellFdfce AT B’ Fad forv gafas

g, d8 &
1. Br 2. Cl
3. CN 4. F

The nephelauxetic parameter ‘3’ 1s highest for
1. Br 2. €1
3. CN° 4. F

[Cr(NH;)e]™* & Folarelioleh TUacH H E
‘A,, GhHAUT Ofed giar g olereaT

. 650 nm 9 2. 450 nm 9T

3. 350 nm 9T 4. 200 nm 9T
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29.

2 4 TS :
The °“E,«— "A,, transition in the electronic

spectrum of [Cr(NHg)ﬁ]3+ occurs nearly at

1. 650 nm 2. 450 nm
3. 350 nm 4. 200 nm

Falfeleh VaAgised d 3cdRd CO, & STldiaiel

H, CO, &I JUH HAl=TTshdT gldl &

|. Teolld & Hishd TIl & OH IT ¥,
dcaeard oo d|

2. Teolld & Hihd TAAT & H,0 &,
dcaedard Tolesh Hi

3. UoollH o Giehd TUel & foleh I
dcaaTd OH 79 H|

4, Teolld & Hihd TUA & [oloh &
dcaRdTd H,0 9 J

In the catalytic hydration of CO, by carbonic

anhydrase, CO, first interacts with

1. OH group of the active site of the enzyme
and then with zinc

2. H,O of the active site of the enzyme and
then with zinc

3. zinc of the active site of the enzyme and
then with OH group

4. zinc of the active site of the enzyme and
then with H,O

AT
& T [X ), TS R S X g

. L
1 o

2. F
4. NO,

For the reaction,
——— +
HX g + HoOp = H30

the highest value of [X ]qq), when X 1s
1. OCI 2. F
3. CI 4. NO,

—

+ X

d.c. QeRIAIMRT & foIT HEr U §

1. By, Olegdl W AW &

2. OTdel AR Folagls Teh T Foldcls o

3. AT 9RT AT g 90T 9RT &

4. ATAIHA URT I WHIh AT IJIECT
T TR T faefed A Sl B

_I_ —
H30 ) + Xag)

(aq)

12

29.

30.

30.

31.

3l

32.

The correct statement for d.c. polarography is

1. E;; 18 concentration dependent

2. Dropping mercury electrode 1s a macro
electrode

3. Limiting current is equal to diffusion
current

4. A large excess of supporting electrolyte
eliminates migration current

=gl AT faReINuT H HJMCT I &
(A = IR ISTAIHIAT; ¢ = LT FoIdd; o =

gHTAr  ANHDIT U—¥ehdr &F: N = oI8g
TRATUIHT T TEAT; ), = &TATeh)
. 2 p, oA
poN A
3. — 4, =
A@oN A
Saturation factor 1In neutron activation

analysis 18

(A = induced radioactivity; ¢ = neutron flux;
o = effective nuclear cross section; N = no of
target atoms; A = decay constant)

1 A ) ecNA
" ooN B

3 A 4 @cN
" ApcN A

1. SRUT AT ColoHT 3cHolel TUercliATd
2. Fail fagigor XX gfdcifed TUeeiAg
3. Al J9dd dlecuIfATd

4. GHETYIAS deIdl GeddA TISFeIAd

The primary analytical method (not using a

reference) 1s

. inductively coupled plasma emission
spectrometry

2. energy dispersive X-ray fluorescence
Spectrometry

3. anodic stripping voltammetry

4. 1sotopic dilution mass spectrometry

Rubredoxin, 2-iron ferredoxin ddT 4-iron

ferredoxin @ $llcdeh HIcld dfehd TAoll H

IqFEYd HFEldh Hewl (AT Hohlss)
QRATULAT 6T TEIT § FHA

1. 0,2d414 2. 2,4dA13

3. 0,4dA12 4. 0,213



32.

33.

33.

34.

34.

3S.

3S.

36.

The number of inorganic sulphur (or sulphide)
atoms present in the metalloprotein active
sites of rubredoxin, 2-iron ferredoxin and 4-
iron ferredoxin, respectively, are

1. 0,2 and 4 2. 2,4 and 3
3. 0,4 and 2 4. (0, 2 and 3
Ticaeh 38T AT 3= faeId dTelshdl
UTd 3TAISTSS &

1. Nal 2. Cdl,

3. Lal, 4. Bil;

The metal 10dide with metallic lustre and high

electrical conductivity 1s
1. Nal

3. LEIIQ

2. Cdl,
4. Bil;

gellotel 3013 (W) & 9ferd @i & fav
RISSELARS]

HOMO (highest occupied molecular
orbital) ¥ LUMO (lowest unoccupied molecular
orbital) H TolFeIfaieh THHAUT ¢

1. t* > o* 2. T —> n*
3. 6 > oc* 4. T — o*
The HOMO (highest occupied molecular
orbital) to LUMO (lowest unoccupied
molecular orbital) electronic transition

responsible for the observed colours of
halogen molecules (gas) 1s

1. % > o
3. o> o*

A
4. Tt = c*

trans-[Co(en),CI(A)]* & S-37U8ca  H
fAshelel dTell T AlC FeIRTSS g1l cis

3c4Te, T faT=e #gAdH Bla1 &, o9 A §

1. NO, 2. NCS
3. Gl 4. OH

In the hydrolysis of trans-[Co(en),CI(A)]", if
the leaving group 1s chloride, the formation of
cis product 1s the least, when A 1is,

1. NO, Ze NGD™
3. Cl 4. OH

[XeFs]” & ToIT 9camid "F NMR  TU&CHT
TSIl hT &dT, Jcarsel & TAd ¢ [PXe (1
=145) Y Sgeld] g =26%]
1. &

3. dlef

2. SFPI

4. Ueh

13

36.

37.

37.

38.

38.

The expected number of "F NMR spectral
lines, including satellites, for [XeFs] 1is
[Abundance of '“Xe (I = %) = 26%]

1. two 2. twenty one

3. three 4. one

Srfaaa dfiE 3§ Afe a7 ¥

4. FIOATHS QA=

Methyl groups in the following compound are
Ph _ 0
\[ >\JV|8
pry "0 M
homotopic
. diasterotopic

enantiotopic
constitutionally heterotopic

Bw o —

Ffof@a Jife & for J9 &Y =@
OITATHT H O A TATS &I g

LA NG
o T »ri

Among the structures given below, the most
stable conformation for the following compo-
und 18

4
L \M 5 \W\
3. &/ W e, WP



frafaf@a 3f@AfRar & 9¥A ug #H

d 3G &eTehl $I A haAd &

39.

Br

- (

Br

l. Te—c = O*prp;
2. Np; —> G*C—[‘.

3. Tc=c = OBrB:
4. Ng, —> M=

39. Molecular orbital interactions involved in the
first step of the following reaction is
H H Br
:[ + Br—Br > [
H H Br
l. Me—c = O*pp:
2. Np; = O*c_C
3. Mc=c —> OBr B
4. Ny, —> Te=C
40. 4-SACTIg & SEATseR H fRRIT A&
391G ©
2.
NO, NO,
NO
N02 Br
3.
4. NO,
O,N
O,N NO,

Br
Br

40. The major product formed in the dinitration of
4-bromotoluene i1s
. 2.
NO, NO,
NO,
N02 Br
3 4.
NO,
O5N NO, O,N
Br Br

14

41. 3MATRIRN Fr Fafar@a Aol
(Z = CF3/CH5/OCH,) & oIt &3
T &

+ H—N
Z Br

1. CF; > CH; > OCH;
2. CF; > OCHj; > CH;
3. OCH;> CF; > CH;
4. CH; > OCH; > CF;

Addlhl &

NO,
2050

41.

The correct order of the rate constants for the
following series of reactions

(Z. = CF3/CH3/OCH;) 18
ZGBr A ZON )

1. CF; > CH; > OCHj;
2. CF; > OCH; > CH;
3. OCH; > CF; > CH;
4. CH; > OCH; > CF;

42. doolld dAT VHICARCESAT & [AYT &
'H NMR H FHATA HHTheld & G Teheh UICd
eﬂ?r%l deollel : VHICITSESe Ao 3fedTd &
.1t 2, 2:1
3. 152 4. 6:1

42. 'H NMR spectrum of a mixture of benzene
and acetonitrile shows two singlets of equal
integration. The molar ratio of benzene:
acetonitrile 1s
s Mzl 2. 21
3. 132 4. 6:1

43. FIfaes ST 3314 AT 2126 cm W IR et
ST &, 98 &

1. CH(CH,),CH,SH
2. CH;(CH,),CH,C=N
3. CH,(CH,),CH,C=C-H
4. CH;(CH,),C=C(CH,),CH;
43. The compound which shows IR frequencies at

both 3314 and 2126 cm™ is

1. CH5(CH,),CH,SH

2. CH;(CH,),CH,C=N

3. CH;(CH,),CH,C=C-H

4. CH;(CH,),C=C(CH,),CH;
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4. farafaf@a dffs & gl 3gfaa P c 46. TrAfaf@d fAfhar &1 A&F 3cU1g &
NMR H 39T€Ud QI ahr Hasq? O

i. (CH53),CuLi

@— TBS = Si(CH3),t-C4Hqg

Br Br | ,

HO
i, O
BI’ "OTBS pIIOTBS
1. dX 2: &

3. 3o 4.
— 3. 4.
. . O
44. Number of signals present in the proton M OTBS
decoupled ""C NMR spectrum of the
following compound is Z 1OTBS
Br
a =
- - 46. The major product in the following reaction is
< _\ O i. (CH3),CulLi
B E"'OTBS i HO
1. four 2 §ix TBS = Si(CHj3),t-C4Hg
3. eight 4. ten I 2,
HO O
45. Tfaf@a af@ferar & gares wug MD--'OTBS 1OTBS
fafa 3cure gl
AICI,
- 3. 4.
O
;Q--IOTBS

-
-
-

3. 4.
é@ % 47. faFafafada afAfhar 1 &g 30U §
CO,CHj3
45. The most stable product formed in the /e, CHzlz.-
following reaction is

AICI5

heat y
: %I,COQCH:;
3 2.

OCHj;

heat
A D Lo




3. O
4. @COZCHS

47. The major product formed in the following
reaction 1s

CO,CH
22" Zn/Cu, CH,l

2
.

ge

_CO,CH,4

-

OCHj

Q

OMe

fe?

CO,CH-

@

48. DNASH J7H H VsSalld o 3feefatehrg Jal

& forw @ér 3rfdeefor

1. N(3) Ush gISsIaldd 3T IR g 3T
C(6)NH, U gISsiald e+ aral ¢

2. N(1) Ueh gIS3Ialdd 3T IR § 3T
C(6)NH, Teh gISslold T &Idl gl

3. N(3) dUT C(6)NH, &Il gIalalel 3TaetT
IqTeT &

4. N(1) dUT C(6)NH, ST gISSIald 3TdetT
AT &

48. Correct characteristics of the functional
groups of adenine in DNA base pair are
1. N(3) 1s a hydrogen bond acceptor and
C(6)NH; 1s a hydrogen bond donor
2. N(1)1s a hydrogen bond acceptor and
C(6)NH; 1s a hydrogen bond donor

16

3. Both N(3) and C(6)NH, are hydrogen bond
acceptors

4. Both N(1) and C(6)NH, are hydrogen bond
acceptors

49. T& 500 MHz TUFCIHICT W 3ifehd Teh Alfdeh
%7 'HNMR ETIe¢H, Teh TSeh ATl &,
T8 dSad, AT 1759, 1753, 1747 AT 1741
Hz W g1 g5 & fov warafas gia o)

dUT JIAS fAFdrd (Hz) &

1. 3.5 ppm, 6 Hz 2. 3. 3ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

49. 'H NMR spectrum of an organic compound
recorded on a 500 MHz spectrometer showed
a quartet with line positions at 1759, 1753,

1747, 1741 Hz. Chemical shift (0) and
coupling constant (Hz) of the quartet are

1. 3.5 ppm, 6 Hz 2. 3.5 ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

50. fAeATIT@a Jiferenl # sfTa C-H a4t &
forT 3meer faaister Fan3it &1 98y & &

QH [>—H \_/ — H
A B

C
1. C>B>A 2. A>B>C
3. A>C>B 4. C>A>B

50. The correct order of the bond dissociation
energies for the indicated C-H bond 1n
following compounds is

@—H [>—H \_/ — H
A B

C
1. C>B> A 2. A>B>C
3. A>C>B 4. C>A>B

51. TAFataf@d Tl T 3FelTdr o1 gl A

gl
O O
E? jl\jl\
O O
A B C
1. B>C>A 2. B> A
3. B>A>C 4. C>A>B



S1.

52.

S2.

S3.

3.

The correct order of the acidity for the
following compounds 1s

O O
O O
A B C

1. B>C> A
3. B>A>C

2.C>B>A
4 €C>A¥B

feafaf@a Iiffe & foT a8 9 §
Me

1. difTe fier & dAUT G&9UT Pl

2. Tifdred foyer § JUT I¥9uT M gl

3. Gifdeh 3Thicl § dUT 38H FATAT
C,-378T B

4. it fpdar & ur s gaAfAfA
el gl

The correct statement about the following
compound 1s
Me

. compound 1s chiral and has P configuration

2. compound 1s chiral and has M
configuration

3. compound 1s achiral as it possesses C,-axis
of symmetry

4. compound is achiral as it possesses plane

of symmetry

(—

&l JTATHT YeehivT FHepfold ol I R A
gl Riad Tl gidr g

l. & Jcal I

2. Al gl A
4. §RE Jedl A

3. 9R Trrﬁ a

Each void in a two dimensional hexagonal
close-packed layer of circles 1s surrounded by
1. six circles 2. three circles

3. four circles 4. twelve circles

17

54.

54.

Y.

5.

56.

56.

3

NH; Tar HCO; &1 3faIsh ITaferdid shaer:
6x 107 V- 1s~1@ar 5x10~*V-1s~1g| NH}
dUT HCO; & 3TAIHATR § hHAU:

1. 0.545 4T 0.455

2. 0.455 AT 0.545

3. 0.090 @A 0.910

4. 0.910 4T 0.090

The ionic mobilities of NH; and HCO3 are
6x10"*V"1s7 and 5% 10V 157k
respectively. The transport numbers of NH,
and HC O3 are, respectively

1. 0.545 and 0.455

2. 0.455 and 0.545

3. 0.090 and 0.910

4. 0.910 and 0.090

Ueh [derdd [9EdE 0.008 M AICL; 2T 0.005 M

KC1g, T 3 ardAzy g
1. 0.134 M
3. 0.106 M

2. 0.053 M
4. 0.086 M

The 10nic strength of a solution containing
0.008 M AICl; and 0.005 M KCl is

1. 0.134 M 2. 0.053 M
3. 0.106 M 4. 0.086 M

sp? hRd H&Ipl H T Th & [T ol
THTATAIhd T Hele §

1 1 1
1. 5‘1’25 * Eprx + Elpr},

1 2 1
2. E¢25 L E¢2px Ll szpy

1 1 1

3. ﬁwZS El szpx Ll \_@]11)2;0};
1 1 1

4. EKDES T mlpsz 2 5 szpy

The correct normalized wavefunction for one
of the sp? hybrid orbitals is

L. %1/)25 + élfz;:x + %1/)12;::},

2. ﬁwzs + E’Pz;}x + ﬁlpz;}y
o %1.{)25 7 %wsz + \/LEIADZP},
4. o5 + 575 V2p, + T2 ¥2p,

NMR TOFIATT & FcH & Tar 37T ¢

|. TAAF qaehT &1F T JANT, 89T
HAEATHT & HET HhAUT hl IRd Hd &
forT frar Srar g

2. deehel iR, o@MT a0 TS
TFIHIT 81T W o gl g




D1,

S8.

38.

59.

59.

60).

3. TAfds geend &1F T FA19T &9
HITATHT o ALT HECT T 3edd 3clow
T & T Rar AT gl

4. TS gahrg &1 T9aA-89eT JaAT Al
AR AT g

The correct statement 1n the context of NMR

spectroscopy 1s

1. static magnetic field is used to induce
transition between the spin states

2. magnetization vector 1s perpendicular to
the applied static magnetic field

3. the static magnetic field 1s used to create
population difference between the spin
states

4. static magnetic field induces spin-spin
coupling

O gd S Tdar V WY Ueh &E&d: UohH hl 39T

H Sl RrHCY Tl "edr g, 98 &

1. U 2. H
3. C, 4. g

The parameter which always decreases during

a spontaneous process at constant S and V, 1s
1. U 2. H

3 Loy 4. q

gerat A, B, C dur Da?’i%rtrﬁﬁg' AG]
AT 0.2, 05, 0.8 dAT 1.2 bar g AH

ST FEauidd Al ORI H a9
dglel 9 8F STdr g, 98 ¢©

1. A 2: B

3. C 4. D

Triple point pressure of substances A, B, C
and D are 0.2, 0.5, 0.8 and 1.2 bar,
respectively. The substance which sublimes

under standard conditions on increasing
temperature 1S

1. A 2. B

3. 'C 4. D

HHHAUT IHAEUT-d1G & HTAR IR et

60).

61.

61.

62.

62.

63.

63.

According to the transition state theory, the

~AH* .
1S

2. In (;) vs.T

4. Ink vs. =
T

plot with slope equal to
l. Ink vs. T

3. In (;) VS. %

HhHAUT ST gTSlole AT TAFeH H ATSHa
Ao FT &, I8 ©

l. 1s « 4s 2. 1s « 4p

3. 25 « 4s 4. 25 « 4p

The transition that belongs to the Lyman
series 1n the hydrogen-atom spectrum 1s

l. 1s « 4s 2. 1s < 4p
3. 25 « 4s 4. 2s « 4p

4. 1,3-gCT8IgA

The molecule that possesses S, symmetry

element 1S
1. ethylene

3. benzene

2. allene
4. 1,3-butadiene

CIAURATTIS U & deledl HT FlAEIT
gl @ug & w=xa g1 afg 2 Qg &
ST §, dd Hel YT ¢

. 2x ¥ g dYUT 2 9§ AIae gl

2. —2x 9T & dUT2 g HIdies gl

3. 2x 9§l § dUT —1 9o @Idis gl

4. —2x ¥l § dUT —1 g ATk Tl

Vibrations of diatomic molecules are usually
modelled by a harmonic potential. If the
potential is given by x°, the correct
statement 1S

1. force 1s 2x and force constant 1s 2

2. force 1s —2x and force constant 1s 2

3. force 1s 2x and force constant 1s —1

4. force 1s —2x and force constant i1s —1

i 64. Th 1x107°g TET 3HFAT (M = 602.3 g/mol)
mﬂ%aam’é’,ag% hl AT T Th Tdg heH & T H @ N

1. Ink vs. T .
. IH(E) T gdisd & 3T 100 cm? QIBd I Th
§ (i) . AANOTH T T & T | 3T F 307 F
o 1= Vs, = \ a *
4. 1 kT - ITIEY UR=TOE & (A2 ) B
T 1.7 50 2. 100

3. 150 4. 200



64.

65S.

65.

66.

66.

67.

67.

68.

When 1 X 10_59 of a fatty acid (M =
602.3 g/mol) was placed on water as a
surface film, a monomolecular layer of area

100 cm?* was formed on compression. The

cross-sectional area  (in A%) of the acid
molecule is

L. .50 2. 100
3. 150 4. 200

Mark-Houwink EHIHIOT ([n] = KM%) ST 3UIIET
o AuRor # &, ag

. G&IT-3Td AR Hgld

2. 9R-3itaa #Aer Tgfa

3. Q-3 d AleX dgfa

4. z-3AFGd A FF%

Mark-Houwink equation ([n] = KM?) is used

for the determination of
l. number-average molar mass

2. weight-average molar mass
3. viscosity-average molar mass
%3

Z-average molar mass

U un%ﬁ‘q?rawﬁé?ﬁmﬁ,a’rm
aar i 33 s & FIUT FHT AR g

1. 120 2. 60
3. 24 4. 10

The weight of the configuration with two up

and three down spins in a system with five

iy : .
spin > particles 1s

1. 120 2. 60
3. 20 4. 10

TfhToT FAT 49.8 kJ mol”' T T 3yfATHRaT
& &7 600 K dur 300 K ©¥ ¥ Aadrer
(keoo/Kzo0) ST JTeTUTA ST &l (R = 8.3 ]
mol' K™

1. In (10) 2. 10
3. 10+e 4. e'f

For a reaction with an activation energy of
49.8 kJ mol™, the ratio of the rate constants at
600 K and 300 K, (kgyo/ks00), 1S approximately
(R=8.3Tmol'K")

1. In (10) 2. 10

3. 10 +e 4. e

TEIWOT, T Cov(x,y) = (xy) — (x)}y) &
eaRa &1 A4,B dur ¢ TWorla [ade
6 81 Cov(x,y) YT BN shadl Sid

19

68.

69.

69.

70.

l. y=Ax?

2. y = Ax% + B

3. y=Ax + B

4, y=Ax*+Bx + C

Covariance 1s defined by the relation
Cov(x,y) = {xy) — (x){y). Given the
arbitrary constants A,B and C, Cov(x,y)
will be zero only when

1. y = Ax*
2. y=Ax*+B
3. y=Ax +B

4. y =Ax*+Bx +C

At @d &1 dgr AT &

HidH A | HIdH B
i. hERY | a. GWATcHS I
ii. $g ol b. gTAIT
iii. fofesT | c. TeatsA
d. T&X1ss
e. TUleT
l. 1—a;1nn-c;-e 2. 1—e;11-b;11-a
3. 1—-d;11-c;m1-a 4. 1—e;n-b;m-d

The correct match for the following is

Column A | Column B

1. camphor | a. structural protein
ii. insulin | b. hormone

111, Keratin | ¢. enzyme

d. steroid

e. terpene

l.1i—ajni-ciii-e 2. 1—e;11-b;1i-a
3.1—d;nn-c;1mi-a 4., 1—e;n-b;m-d

Al HUN & Fg IOTYH, FId YA &7 &

ol & WEE T F FewT @, sH

ST

[. ool UMl & do5 T HI Tl e H
3UETT Bler gl gl

2. oAl &N & Tl # AvAEar e
gl &

3. ofdll U H, Hdg & &l HATdT I
HeIUTd, Tl G & 39aT 3fRed gl g

4. ool UM H, Gdg &F &l IAdT 4
3eTTd, Tl Ged I 37UET HHA Floll o




70. Many properties of

71.

71.

72.

nanoparticles are

significantly different than the corresponding

bulk material due to

1. smaller band gap of nanoparticles
compared to bulk

2. higher heterogeneity of the nanoparticle
solutions

3. larger ratio of surface area to volume of the
nanoparticles compared to the bulk

4. smaller ratio of surface area to volume of
the nanoparticles compared to the bulk

HT \PART 'C'

AT T HUAT [ TATIT W IR SITSAT:

I: [Rh(CO),L,]” & CH;l d4T CO & CH;COI H
3T IRddeT g ST g

I1: [Rh(CO),L,]” T Yehfd dfddeaha gl

AT H# QT 8

CITATILEET & 3R 1L, 1 T TISEeRoT g

—

1 He) & T I 9ol ¢
[ JATIL ST Tl gl

=

Consider the following statements, I and 11

I: [Rh(CO),L;] catalytically converts CH;I
and CO to CH;COI

II: [Rh(CO),I;] 1s diamagnetic in nature

the correct from the following 1s

1. T and II are correct and II 1s an explanation
of 1

2. I and II are correct and 1I 1s not an
explanation of I

3. 11s correct and 1I 1s incorrect

4. I and II are incorrect

HEhe fAUROT & for d@ell gaeafas ded
fafer, # 2 mg *po,/ (fafdse &fhaar 3100
ﬁ'EIET-Fs;“]mg“]) $l Tk | g ol IEEEG I
hfeld X &aTl 38H & 30 mg Taged
BIERE I AT Ffhadr 3000 faged s drg

TS| FAHAA H PO, A % eI g

1. 30 2: 6
3. 9 4. 15

[T TET & 3R 1L, I &7 TISEIHI0T 81 &

20

72.

73

73.

74.

74.

19,

In a direct 1sotopic dilution method for

determination of phosphate, 2 mg of
PO, (specific activity 3100 disintegration

s 'mg ') was added to 1 g of a sample solution.

The 30 mg of phosphate isolated from 1t has an
overall activity of 3000 disintegration s~'. The

% mass of PO, in the sample is
1. 30 2. 6
3. 9 4. 15

[FeO,]" & Tt Aafai@d s+l . 99
HIfoTT

A. T§ TSI &

B. 3Tl T,ATATT §

C. Ig fashd a9 dellr SATTA 9T §
D. Ig HT D,, GATATT cA™ar §

el 3ca &
. A, BdATC 2. A, CdATD
3. AJUTD 4. AdATB

Consider the following statements for [FeO,]".
A. It 1s paramagnetic

B. It has T4 symmetry

C. Adopts distorted square planar geometry

D. Shows approximately D,y symmetry

The correct answer 1s

1. A,Band C
3. Aand D

2. A,Cand D
4. A and B

[ReHy]* &T SITMAAT &

l. Teh AT JoFd T3 FfafeH

2. Th Tl Jad

3. dieT AT Jobd FAAATET WoH
4. gCRNeAd giafalfas

The geometry of [ReH,]” is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid

PL;, PSCl; d2T [Seeh Ui3sy & AL 3fAfhar
H, 9cd 3c9@ai H & Pl Th gl Pils &r
[deided 3GEAT A °'P NMR TUHCH Uh Gideh
(5 98) AT THh TFF (5 102) SATAT &1 Pils hr

dal LI gl




i,

l.

76.

76.

P
l I\“p/P\P*”" 2 I\‘P/_\P”/I
|/ I/!
i i i
P I |
'“\/\f' 4 \\P/ \F’il

The reaction between PIl;, PSCl; and zinc
powder gives Psls as one of the products. The
solution state >'P NMR spectrum of Psl5 shows

a doublet (0 98) and a triplet (& 102). The
correct structure of Psls 1s

I
| I
N/ |

'\P/ \P,,.a-fl 5 '\P/_\P,f'

|/ I/!
I L _
|L I /P\ /|

FIdH A dAT B H $O U] TY 3% cd
aﬁﬁmﬁ@aﬁ%@%‘*l FdHT AFB &
ary AdreT fifae

el A HIH B
(a) Cl, (j)%ﬁﬂ Fol
(b) S¢ (ii) QrfeFTRITell 3%l
(c) CH5CO-H (iii) 3THATTITA
(d) Urea (iv) [aelgeh 39gea aan
HATITA
ol AT &

1. (a) — (1); (b) — (11); (¢) — (111); (d) — (1v)
2. (a) — (m); (b) — (11); (¢) — (1v); (d) — (1)
3. (a) — (m); (b) — (1v); (¢) — (1); (d) — (11)
4. (a) = (1v); (b) — (1m1); (¢) — (11); (d) — (1)

Some molecules and their properties in liquid
ammonia are given In columns A and B
respectively. Match column A with column B

Column A Column B

(a) Cl, (1) Weak acid

(b) S¢ (i1) Strong acid

(c) CH;CO;H (111) Disproportionation

(d) Urea (1v) Solvolysis and
disproportionation

¥ ji

78.

78.

79.

The correct match 1s

1. (a) —(1); (b) — (11); (¢) — (111); (d) — (1V)
2. (a) — (11); (b) — (am); (c) — (1v); (d) — (@)
3. (a) — (m); (b) — (iv); (c) — (1); (d) — (11)
4. (a) — (1v); (b) — (u1); (c) — (11); (d) — (1)

Mn(II), Cr(IIT) FAT Cu(Il) & 3SCHhelchid Tl
Hpell & folT TUCHT AoAdH 3aTdT Ug
Udleh o Sha:
1. *H, *F 99T “D
3. °H, °"H da1°D

2. °S YFguar D
4. °S. ‘F dur °pP

The spectroscopic ground state term symbols
for the octahedral aqua complexes of Mn(Il),

Cr(IIT) and Cu(1II), respectively, are
1. °H, “F and "D 2. °S,“Fand D
3. °H, "H and °D 4. °S, “F and P

fAfaf@d ®araRon A 4

A. Ucdhlel &l SUTFHIHIOT

B. Si837Tel fegssy 31fAfhar

C. UsslgfeheI3Ness 1 TSHTFdRISH!-
fFersiergs # aRade

D. Fldieich Ga¥cel H 1,2-3ed RiFe

ST @g-TUealisH By, GaRT WicdATied &ld &, 98 &

1. AJArTB 2.B,CdAarD

3.A, BaUTD 4. A, BATC

From the following transformations,

A. Epoxidation of alkene

B. Diol dehydrase reaction

C. Conversion of ribonucleotide-to-
deoxyribonucleotide

D. 1,2-carbon shift in organic substrates

those promoted by coenzyme B, are

. Aand B 2.B,Cand D
3.A.Band D 4. A,B and C

FTTH A T HACl T FTdH B Y 39 AT @
ERIGECAIRLY

dlelH A $lelHd B
@) | Preoreraiiat | @) | cis-[PA(NH,),CL]
©) | draaraa | (W R{EdT o= NideT
(©) | wRfea () | zereFere
AT U]
d) | @RfFcar | V) | 3R 9Rags
(V) | 3ReT HIgoT
(V1) | sreafeetfes




79.

30.

30.

31.

el 3caX §

1. (a)-(11), (b)-(1m1), (¢)-(v), (d)-(1v)
2. (a)-(11), (b)-(111), (¢)-(1v), (d)-(1)
3. (a)-(11), (b)-(111), (c)-(v), (d)-(v1)
4. (a)-(111), (b)-(v), (¢)-(v1), (d)-(11)

Match the items in column A with the appropriate

1items 1n column B

Column A Column B
(a) | Metallothioneins | (1) | cis-
[Pd(NH;),CL |
(b) | Plastocyanin () | Cysteine rich
protein
(c) | Ferritin (111) | Electron
transfer
(d) | Chemotherapy (1v) | Iron transport
(v) | Iron storage
(vi) | Carboplatin

The correct answer 1S

1. (a)-(11), (b)-(111), (¢)-(V), (d)-(1v)
2. (a)-(11), (b)-(111), (c)-(1v), (d)-(1)
3. (a)-(11), (b)-(111), (c)-(V), (d)-(v1)
4. (a)-(111), (b)-(v), (c)-(v1), (d)-(11)

[Co(NH3);CI]** & folT OH 3R Syl T
aRe fohar At A, 3MARIAT & 997 g @

gTcd gl dTell TOIRIST 2/2 1
1. [Co(NH3)s(OH)* + CI

1
2. [Co(NH,),(NH,)CI]* + H,O
3. [Co(NH,),(NH,)]** + CI
4

. [Co(NH;)sC1(OH)]* shdel

For OH catalysed Syl conjugate base
mechanism of [CG(NH3)5C1]2+, the species
obtained 1n the first step of the reaction 1s/are
1. [Co(NH3)s(OH)]*" + CI

2. [Co(NH;),(NH,)CI]" + H,O

3. [Co(NH3)4(NHy)]*" + CI

4. [Co(NH3)sCI(OH)]" only

FTld X hI TARMS &I AT FedH Y A 6T
mimuﬁﬁéﬁlﬁm

el X FreH Y

(D | & A W | et Aqeetr
Mn, Fel&C]

Q) | Fefa@sar | W) | gfaaaceraT

ToollSH areifehqoT

(3) | IMn(H,0)]™ | (iiD) | gerara: wsr
Solaclioleh TeheTuT

@) | [Cr(H,0)6]™ | (iv) d—d & @Afve
dchHU]

22

31.

32.

32.

33.

V) | efagaeares

e

gdrseT

el 3ccX ©

1. (1)-(iii), (2)-(1), (3)-(v), (4)-(ii)

2. (1)~(iii), (2)-(i), (3)-(iv), (4)-(ii)
3. (1)-(v), (2)~(iii), (3)-(iv), (4)-(ii)
4. (1)-(iii), (2)-(i), (3)-(iv), (4)-(v)

Match the species in column X with their
properties in column Y

Column X | Column Y
(1) | Heme A (1) | oxo-bridged
Mny cluster
(2) | water (1) | tetragonal
splitting elongation
enzyme
3) | [Mn(H,0)s]™ | (iii) | predominantly
T—>T*
electronic
transitions
4) | [Cr(H,0)6]™ | (iv) | d—d spin-
forbidden
transitions
(v) | tetragonal
compression

The correct answer 1S

L. (D-Gm), (2)-(1), (3)-(v), (4)-(11)
2. (1)-(11), (2)-(1), (3)-(1v), (4)-(11)
3. (D)-(v), (2)-(111), (3)-(1v), (4)-(i1)
4. (1)-(1), (2)-(1), (3)-(1v), (4)-(Vv)

ISHIAT 3EIAT & TR TSI T Tel
AT ST [Cou(CO);,] H Co(CO), & gfaeanioa
H{ hdl g, 98 ¢

1. CH, BH dT Mn(CO);

2. P, CH dT Ni(n’-CsHs)

3. Fe(CO),, CH, TT SiCH;

4. BH, SiCH; daT P

According to 1solobal analogy, the right set of
fragments that might replace Co(CO); in
[Co4(CO);2] 18

1. CH, BH and Mn(CO)s

2. P, CH and Ni(n’-CsHs)

3. Fe(CO),, CH, and S1CH;

4. BH, SiCH; and P

Wade’s & TIT@AT & 3@ [Co(n’-CsHs)B4H;]
duT [Mn(n*B;Hg)(CO),] & foT #Har TIHa
YR gl




83.

34.

34.

35.

35.

36.

1. closo dAT nido
2. nido dAT arachno
3. closo dAT arachno
4. nido dAT nido

According to Wade’s rules, the correct
structural types of [Co(nS-C5H5)B4Hg] and
[Mn(n’-B3Hg)(CO),] are

1. closo and nido

. nido and arachno

2
3. closo and arachno
4. nido and nido

[RhsC(CO);s]* & T &gt sanfAd &
1. 3TSCHhola

2. gy ffAs

3. FEHAAAET T

4. T AW I 9 TRfAS

The correct geometry of [RhyC(CO);, JF s

1. octahedron

2. pentagonal pyramid
3. trigonal prism
4. monocapped square pyramid

arachno T, B,H,, T NMe; o Irr TR THAT
g g 3ifas 3care &/

BH;-NMe,| T [B;H,-NMe;]

:BHE(NMEE)E_ |BsHg|
B,H;-NMej

BsHo-NMe;

= o =

SRl [BHE(NMﬂa)zr[BE;Hﬁ]_

The final product(s) of the reaction of arachno
borane, B,H o with NMe; is/are

1. [BH;-NMes:| and |[B;H--NMe;|

2. [BHy(NMes;),]"[B3Hs]™

3. [BsHo-NMe;s]

4. [B4H;p:NMes] and [BH,(NMes),]"[B3sHg]

fatafaa 3fAfear & 3carg A ®

P T e

Me;P”~ CGH‘CD* N’ PMe,
CD; H
H
1. D,C=—=CD, 2. D3C—CD;
3 CD; 3. H,C=—=CD,

_/

23

36.

ME;P

37.

87.

38.

[Ru(NH3)g]?* + [Fe(H,0)e]*" <

Product A in the following reaction is

H H
B
i H - . ' + CDH + A
A0~cn, ] 2 /CD&PML‘ |
\}CD3 | &V}{ "
H
| 1 DzCZCDz P D3C_CD3
3. CD; 4. HZC:CDZ

__/

Fe(CO)s T 1,3-sgCTsIse & 3FTATHAT, B Sl &
S 'HNMR # & f@sae e2ifar g1 B &I HCI
H FATHAT C Sl & ST 379 'HNMR # IR
faster cerrar g1 e Cg

« R Cl
1. 0OC | ~ 5. 0C_| )
Fe Fe——
oc” | A oc” |
CO CO
& H
S —
3. 0C_ /j g O0C,, )
Fe Fe——
\\/
UC H OC CO

Treatment of Fe(CO)s with 1,3-butadiene gives
B that shows two signals in its 'H NMR
spectrum. B on treatment with HCI yields C

which shows four signals in its 'H NMR
spectrum. The compound C is
Cl Cl
h""‘-—-.._._
Fe\ Hg—
oC = OC
CO CO
Cl H
""i--...___h__.-h
% OC.\ P 4. OC.\ >
Fe Fy——
i \\/ /
OoC OC
H co

FIfa@ad Eeg JRFar, Sas T g
e K=20x10°%, &

= [Ru(NH3)e]** + [Fe(H,0)g]**

TR dUT T Fr Tag AfqdaT a3
FHIA: 5.0M s dAT4.0 x 10°M s E}

HfATHRAT & T T FIgares M 's ™) § STeTaeT

1. 3.16 x 10° 2. 2.0x10°
3. 6.32 x 10° 4. 3.16 x 10*




38.

[Ru(NH3)g]** + [Fe(H,0)g]** <

39.

39.

90.

90.

91,

24

In the following redox reaction with an
equilibrium constant K = 2.0 x 10°,

= [Ru(NH3)g]** + [Fe(H,0)g]**

the self exchange rates for oxidant and
reductant are 5.0 M's ™' and 4.0 x 10° M 's™"
respectively.

The approximate rate constant (M 's ') for the
reaction 1s

1. 3.16 x 10°
3. 6.32 x 10°

2. 2.0 x 10°
4. 3.16 x 10°

R FreileT et & T Tl FUT &

. Seisl o &HIeel T Fehld Feldeled el ol
2. YT 3T JTHATRIOT HaEAT A gl gl

3. UT WS T reiel ek IaeA3it # g1 &
4. CO fortes el T HER A §

The correct statement for a Fischer carbene
complex 1s

1. the carbene carbon is electrophilic in nature
2. metal exists in high oxidation state

3. metal fragment and carbene are in the triplet

states
4. CO ligands destabilize the complex

Uh 3FcllT [dodd GEH csAe A (A),
SEAYS VAT (B) dUT AN UHA  (C)
(ATl o pk, & sheTel: 9.8, 10.8 AT 10.6) &,
Pl YA [ATHAT FreldH W ol 6Tl SAh

pH >7 & d¢d YdUTdr & &fTelsl &l s g

1. A<CKB 2. B<C<A
3. B<AKC 4. C<B<A

The acidic solution containing trimethylamine
(A), dimethylamine (B) and methyl amine (C)
(pk, of cations 9.8, 10.8 and 10.6, respectively)
was loaded on a cation exchange column. The
order of their elution with a gradient of
increasing pH >7 1s
1. A<C<B

3. BKAKC

2. B<C<A
4. C<B<A

Thel A s NH Tl &I 30T 8% EPR
TUFCH hl GHTIAT sTal sl gl EPR [I(**Cu) =
3/2] T9FEH H FcAAd ATAGEH Sl hr
TET §

91.

92.

92.

93.

93.

For complex A, deuteration of NH protons does
not alter the EPR spectrum. The number of
hyperfine lines expected in the EPR [I(®’Cu) =
3/2] spectrum of A is

O O
\ 7/ ..
630
_N/ \N_
\H H/
A
1. 20 2 A1
60 4. 36

gt gfafed, fEOuwas Tdur  Bded
FaAsaneT UsA (AT g deil W) H
vl weaet fr geaT g
1. 8,20 dAT 14
3. 10, 12T 14

2. 8,20d4r1 12
4. 10, 1241 12

The numbers of triangular faces in square
antiprism, icosahedron and tricapped trigonal
prism (capped on square faces), respectively,

are
1. 8,20 and 14

3. 10, 12 and 14

2. 8,20 and 12
4. 10, 12 and 12

KCy & oIt [Aefaf@d syt o¥ faar fifae
(A) T§ 3IAShT &, (B) 3HA AAT WA
AT &, (C) 3HHPI deId ATelhcl AUHIST
398" H¥F 81 TE 3] &

. AdUTB 2. AdUTC

3. BAUTC 4. A,BTUTC

Consider the following statements for KCg:

(A) It 1s paramagnetic, (B) It has eclipsed layer
structure, (C) Its electrical conductivity 1s
greater than that of graphite.

The correct answer 18
. Aand B
3. Band C

2. A and C
4. A, B and C



9.

9.

95S.

95S.

9.

CCly # S,ClL, &1 3Afaar & 3faftear &
faId 8lar aTel Hal 3cUlgl ol faedTaied H
H glv|

NH,CI (A), S,N, (B), Sg (C), dUT S3N;Cl5 (D).

1. A,Bdar C 2. A, BAUTD

3. B,C,daTD 4. A,CdUTD

Among the following,

choose the correct

products that are formed in the reaction of

S>Cl, with ammonia in CCly;

NH,CI (A), S;N, (B), Sg (C), and S;N:Cl; (D).

1. A,Band C
3. B.C,and D

[Ce(NO;)4(OPPh3),] & ToIT A&

2. A,Band D
4. A,Cand D

HYA

A. 38 Sl [dedeT T W1 dTer-Ae i gl

B. Ce &l HH-ag IEAT &H gl

C. Ig o1 q foldTeg 33T TATATTAOT S2ATdaT

g
D. g FfageehiT Jehfd T g
el 3ccK &
. AdaTB
3. A,BAUTD

2. AT C
4. B,CdarD

For [Ce(NO;3)4(OPPhy),], from the following
A. Its aqueous solution 1s yellow-orange in

colour

B. Coordination number of Ce is ten
C. It shows metal to ligand charge transfer

D. It is diamagnetic in nature
the correct answer 1S

96. The major product formed in the following

reaction 1S

/

N* I
\
; j: > NaOMe

@CHO

D—CHO

OH

1. Aand B

2. Aand C

3. A,Band D 4. B,Cand D

Ffaf@d fafpar # ffRa 7eg 30ure &

2. 0
1 OH
[ \
O
O
2 O
[\
O
OH

97. Jiffe o Arafaf@a SeesT 3es conrar &,

ag e
'HNMR: § 8.0 (d,

J=12.3 Hz, 1H), 7.7 (d, J = 8.0

Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, J = 12.3 Hz,
1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm
1. N(CHas),
©/\/COZCH3
2. (HSC)QN \‘@/\/0020H3
3. O
o~ -CHa
|
CH
H,CO :
4 O
_CH
X N 3
CH,

H,CO



97. The compound that exhibits following spectral
data 1s

'HNMR: § 8.0 (d, J=12.3Hz, 1H), 7.7 (d, J =

8.0 Hz, 2H), 6.8 (d, / =8.0 Hz, 2H), 5.8 (d, J =
12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm

1. N(CH3)

@A/COQCH;i
2. (HsC),N m0020H3

3, O
e
|
H,CO “la
4. O
e ITI,,,C|-|3
H,CO “Ha

98. Tarafof@a M # #ET 30U §

Ph
Ph
N

O B-©

/
\)HL Y
L, HrPH
\/‘\%, by Re face attack
2. HOJ_I
\/kﬁ , by Re face attack

5. H
W
, by Si face attack

4. OH

, by Si face attack

(Face attack = Beleh 3TshHUT)

26

98.

The major product in the following reaction is

Ph
Ph
N

O B-O

/
BH;

1.

2,

3.

-+,

OH
, by Re face attack
H
, by Re face attack
H
, by Si face attack

OH

\H)HL
, by Si face attack

99. T+

AcO

ff@d 3ffshar # forfaa #eg 3cure @

OAC
1. PBF:.;, H2O
O 2.Z2n, AcOH

AcO >

NIS:

AcO5n. 3. NIS, CH;OH

N-lodosuccinimide

O
Aﬁ%&éy\\,onﬂe

AcO
OAcC

AcO
AcO

S

OCHs
OCH,

O

AcO
AcO

AcO
AcO

ﬁ?_

ACOOME



99. The major product formed in the following
reaction 1s

OAc
1. PBrs, H,O
AcO O 2. Zn, AcOH
el 3. NIS, CH OHF
ACOOAC . J 3

NIS: N-iodosuccinimide

1.
Aco’ém,
AcO
2.
AcO
AcO
OCHj
3. OCH,4
ACO -O
AcO
4 I
AcO O
AcO
ACOOM e

100. Arifaf@d sffhar # T qea 300 §

H3CS -
. 3

O&Q:j i. t-BuOK
3(35z 3(:s,;.

100. The major product formed in the following
reaction 1s

Rty . CHyl
. L3

O/JA/;Q ii. t-BuOK

27

H,CS H,CS
l.
07 ;
H,CS
3
O
101. fr=faf@a sfafsar # faeRa #aea 300 €
PCyS
Cl. Ru
4 R CoHs0,C  CO,C5Hs

bCOECEH’-’* PC?E Ph-* A — - B
= CO,C,Hs

i CEH5D2C
~ 229 = C,oH50,5C,,
| A W@CGECEHE B = T2sn2 CO,C,Hg
' CO,CoHs
N CO,C,Hs
7 e CO,CoH5

CHsOC

CoH0,C
B = 2152 CO,CuHs
CO-C5H;

/><CDECEH5
3. O COCoHs o _ His: COLCH-
— CO,CoH5 .

CEHE,GEC“ HCDECEHE
H
\ CO,CHs
4. A= 1><CGECEH5 B= H 1,/ CO2CHs
C,Hs0,C CO,C5H5

101. The major product formed in the following
reaction 18

- PCys3
C|"Ru—1\ C2H5D2C CDEEEHE

QGDECEHE Y3 - A - B
== CO,C,Hs

A CEHEDEC
= 227’5 - C5Hs0,C,.
1 A “\“&/D< CO;C2Hs B= werete CO,CoHs5
CO,C5Hg
CO,C,Hs
2. A7
. = CO,C2Hs

CEHEDEC

. TSRO0
B = e2iise2 CO,C,Hs
CO,CHs

H
‘/><COECEH5
3 A COCHs o _ - CO,CoHs
— CO2C5Hs .
C.H:0.C'  “CO,C,H:
H
"><cochH5
4, - COCHs o _ i,/ S COLCH.
= COCH:
C,Hz0,C C0:GaH:



102. TAFAfAT@T TITaoT & AT AfAsAST &1 Tar

$H §

Br

X g B
N“ ~Br - | N
OH N~0'  ©OH

i. K,COs4, ii. HC=CCOCHj, iii. Br, iv. NaBH,
i. NaBH,, ii. HC=CCOCHS,, iii. Br», iv. K,COj;
i. HC=CCOCHs, ii. K,COs, iii. Br,, iv. NaBH,
i. Bry, ii. HC=CCOCHs, iii. K,CO4, iv. NaBH,

B S T N

102. Correct sequence of reagents for the following
conversion 1S

¥ S
N7 Br - m
On N~0'  OoH

l. 1. KzCOg, 11. HCECCOCH3, 111. Brz, 1V. NEIBH4
2. 1. NaBH,, 1. HC=CCOCHs;, 1i1. Br», 1v. K,COx
3. 1. HC=CCOCHj;, 1. K,COg, 111. Br,, 1v. NaBH,
4. 1. Br,, 1. HC=CCOCHj5;, 1. K,COs, 1v. NaBH,

103. faraAtafaa sf@Afhar @1 A&7 30 B

NaHMDS

OTES

103. The major product in the following reaction is

QP
SYN TESO NaHMDS
| = N + -
© Ph’hoN |
OHC
OMe
TES: Triethylsilyl
OTES
1.
OTES
2.
3
4.

104. AT AT IR ATATHAI & v JfATHIT3
$r ¥ 99 yR qafdd gefl, ag &

©
O : : ;
: 5 Q D

O,N O,N
OTs HED OH
- (3)
7 7
H H

OTs H,0 OH
< (4)

I. 1>2and3 >4
3. 2>1and4 >3

2.2>1land 3 > 4
4. 1>2and4 >3
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104. For the four reactions given below, the rates of

the reactions will vary as
1. (i) 3T AMATHAT, (i) [2,3]-@eATE O RAIve,

OENOEN@ OEN_Q_O-ND N (111) [3,3]- i@i’?ﬂ@lm% fRIFe

C> HQO ND 2. (i) 3T AT, (i) [3,3]- BeARUs RIve,
(iii) [1,3]- T@TATCOS A%

3. (i) [2,3]- T@7ATCIOa RI%e, (i) s 3ffafehar,
OZE % (iii) [1,3]- TS Rve
4. (i) [1,3]- B7ae@s ©@Fe, i) [2

edATeus RAI%e, (iii) [3.3]- ﬁmmﬁi‘la?

oT H,0 OH
) =, (4) foIre

1. SeO, (cat.)
t- BuOOH

2. PCC

106. The correct sequence of pericyclic reactions
involved in the following transformation is

1. SeO, (cat.)

t- BuOOH
2. PCC
. . (1) ene reaction, (1i1) [2,3] -ilgma‘[mplc
1'8%:;2}”“26 shift, (111) [3,3]-sigmatropic shift
\(CHO DMSO 2. (1) ene reaction, (11) [3,3]-sigmatropic
> shift, (111) [1,3]-sigmatropic shift
A zdgneéﬁBg&Oi(g%C 3. (1) [2,3]-sigmatropic shift, (ii) ene
U, 3~ reaction, (i11) [1,3]-sigmatropic shift
4. (1) [1,3]-sigmatropic shift, (i1) [2,3]-

sigmatropic shift, (i11) [3,3]-sigmatropic
shift

OH OH OH OH

)\A/ 107. AAA@T SUTaIor A ALITAr S 34 Sl
/IVY g, 98 ¢

OH OH OH OH

2.2 land 3> 4
4. 1>2and4 > 3

I. 1>»2and 3 >4
3.2>1and4 > 3

105. fwfaf@a sf@fhar # fRfRa Aeg 3cug @

O TI(NO3)s Q_<OCH3
105. The major product formed in the following CH4OH 9CH
reaction is 3
1. L-proline
acetone H H
\I/CHO DMSO _ OCHj, OCHj,
2. Me,NBH(OAC), H TENOgi
AcOH, CH5CN, -40 °C TI(NO3), H
hoad, 4 OCH
TI(NO3), %NO@ 3
OH OH OH OH !
OH OH 107. The intermediate that leads to the product in the

106. fAFATATET FUTAROT H FFATold dddrsFelah
fAfHATIN &1 Tar A

following transformation is

(J

TI(NO5)5
CH,OH

OCH,
: OCH,4
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H H 1.
OCH-, OCH; ’
1. H ) TI(NOs), {
TI(NO5), H "

§

N )
e O
| | ONO
S [ unoy, 2 I - o
|

[*- GHELTIh RAfeed Hled ST g

H
3, *
108. FrAfaRd 3R & 3cure B Q—Q ) Q—Q
N |"|~| ¥
' H

H
/ 4,
OH BF30Et2 * *
N N
H H

109. fAmfaf@a sfafFa 7 R qeg 30e @

T

Pd,(dba)s

MeO X X 3Phs
| + | -
s NNiEs N7 L THF, rt

2. Br N
\ O
[dba = dibenzylidene acetone]

N\
N OMe ZﬂClE
1

|}| *
H 1.
5 *
N -l
H .
2,
4,
N N
H H g
108. Product(s) of the following reaction is (are)
[*- indicates 1sotopically labelled carbon]
BF; OEt 4.
OH 3 2

T s
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109. The major product formed in the following 1. TMSCN, Znl, (cat.)
reaction is 2.1. LDA, THF, -78 °C to rt
ii. i-Pr-|

OMe ZnCl, PhCHO i

MeO. A N - 3.i. H", H,0

| + | - i. ag. NaOH

Br Nf NMe, N Lj THF, rt
O OTMS

[dba = dibenzylidene acetone]
Ph Ph
l.
Ph)H/

2. 111. Aefaf@d sf@fear #& fata qea 370 &
1. Hg(OAc),
M 2. NaBr
NHCDbz 3. 02, NaBH4
% ,iffjﬁOH P ’ijfj
N R
Cbz Cbz
4.

111. The major product formed in the following
reaction 1s

\I/\/\ 2. NaBr
NHCbz 3. 0, NaBH,

110. frfaf@a sif@fhar # fRRa qeg 3cug @

1. TMSCN, Znl, (cat.) /(j /(j

2.i. LDA, THF, -78 °C to rt

i. i-Pr-|
PhCHO >
3. 1. H+, HQO /D\ /D
ii. aq. NaOH
OTMS 2. OH
ph/l\r ph/‘\r 112. STeTA A T IFTATHIIAT & 3T T Hleld B
A & oAt @ qer Ao &

Ph/Y 4. O
Ph)ﬁ/ SlclH A hlcld B

i.©+2K - P WA

110. The major product formed in the following
reaction 1s
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113. The correct starting compound A in the
ii. + H,SO, Q. gl ATeH following reaction is
H CH3C(OEt)3 2t
wm [ heat A -~
. | - R. 30U HATEh cat. CH3CH,CO,H BnO._ X\
e heat
H

OH OH
0 L. B”O\/\\\./'\ 2 B”O\/‘\:’/\
1V. ‘ ;
‘ OH OH

1. i—P,ii—S,iii—R,iv—0Q 114. Frfaf@a af@fhar # fafaa #eg 3cue §
2. i—P,ii—R,iii — Q, iv—S N

3. i-Q,ii—R,iii—8S,iv—P [3

4. i—8S,ii—Q,iii—R,iv—P N NaNO,-HCI

'

,, L NH, pH = 5-6
112. Correct match for the products of the reactions in

Column A with the properties in Column B is

Z

P. aromatic

Col A Col B N N
olumn olumn [/\\\ [\
1.

> : Ig Ffl 2
N

Z

11. + H,S0;, — . antiaromatic N N
O 2S04 Q [ \ 8
H 5, 4, N
e heat Cl
iii. | - R. non-aromatic N
e R,
H =
‘ “ + 2K — , 114. The major product formed in the following
1V. S. homoaromatic Sy
O reaction 18
N
»
N NaNO,-HCl
l. i—P?ii—S,iii—R,iV—Q NH2 pH=5-6
2.1-P,1—-R,1m—-Q,1iv—3S
3.1-Q,u1—R,1m1—-S,iv—-P
4, i—8S,ii—Q,iii—R,iv—P N N
113. rafai@a 3ifAfkar & g A« I A g " H
CH,C(OEt), EtO,C @

A -
cat. CH3CH,CO,H BnO\/kl

heat

OH 2. OH
BnO\/\\\/‘\ BnO\/I\,y-’\ ©/ C E
3, OH 4 OH
BnO\/'\; BRO__ A~
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115. Arafat@a 3R & g aeg 3cue & 116. The major product formed in the following
-~ . .
reaction 1S

1. hv W H*
- O '

2. H,O* \V4
I \\// 2 \//
J N
2. g Ny
3. 4.
OH
3. " 4,
‘OH
CHB 117. AFATAEGT ATATHAT H fad HET 341G 3
OMe
115. The major product formed in the following
reaction 1s Cl. Cl
0 OMe
1.hv Ph“”“‘“O’X%-&O,O/@/ OEQ:G
— 9 - NC  CN  (Tequiv)
2. HzO CH,Cly-H,0
54 OMe
3 4.

g

OMe
1.
O
O
PR O] O, OH
OAcC

CHO

116. FFrafaf@a sfafear # T 7ea 3cure §

OMe
O

1. \/” 2. \/”’ |
Y A Ff’c?é’w
3. 4. =

OMe

OMe
2 OMe
§O r
O o
OAc
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OH /@/OME OH OMe
3. Ph”mo’X&;TO;/O Ph™ Oﬁvo’ :
3. O
OAC

O
OAC

OMe
4. OMe OMe
OMe
O OMe 4.
AR o o LT
OAc Ph"‘”“ﬁo O
OAcC
117. The major product formed in the following
reaction 1s - 118. F,C(Br)-C(Br)Cl, &I a0 T f&R TEIul
E -+
YT AT &, 8% “FNMR TUFCH H -120
o ol °C WX TSl &I &1 gl

: Br Br Br
OAC NG N (1 equiv) C|®Cl Br\@CI CI@Br
CH,Cly-H,0 = = - - - .

Br Cl Cl

o . T 2. &
3. IR 4. 9T

OMe
118. Number of lines in the "F NMR spectrum of
5 F,C(Br)-C(Br)Cl, at -120 °C assuming it a
O mixture of static conformations given below,
1 th“‘ogé&ﬁw
' OAc

darc

Br Br Br
CI@CI Br\@CI CI@Br
F F F F F F

Br Cl Cl

OMe
O

OMe 1. one 2. two
3. four 4. five
OMe 119. 3fFFAS A, BH 346Gl C, DA & T Il
o) O /O/ FUA g
HO O 0
O OAC OSO,Ph OH

O~ O~

A C

OMe O,,-' O,,.f

PhO,SO._~_h_ HO_~ A
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AT CATar g 3iIRBA D

A DAAAT & IR BE C

. A dUTB, C 3R D & §A AER &d gl
. AR BA D Ao gl

N S

119. The correct statement for the reactants A, B to
give products C, D is

0SO,Ph OH
JOM ,fo\/\/l\
A c
H0 121.
o~ o~
PhO,SO.___~ HO_~ A
B D

1. A gives C and B gives D

2. A gives D and B gives C

3. A and B give identical amounts of C and D

4. A and B give D 121

120. fFfaf@a sffear # foeRa #Aea 3c0e §

movox i. t-BuLi
N~ ii. ICH,CH,CI

. ClI
el 0 122.
w
N
2 e, Ovox
»
oY
3. |
0. _O

120. The major product formed in the following 122
reaction 1s

‘ AN Ovox I. t-BuLi

N~ ii. ICH,CH,CI

I; Cl
E\TOWOR
.
N

Cl N

|
(™

N,-"'"

S

| N’f

fRdr €, 3aT & AT Hr Fdded 3aEAT I
&NV o § YYH FHIC T AU € e

gt 8 g e & g RedaA
HATAT Foll E, g, dl Sl JFHAAAT HST alal

€ &
l. e 2 0 2. €9 2 Ej
3. ¢ + 4 £ E, 4. € + €4 2 E,

. The ground state of a certain system with

energy €, 1s subjected to a perturbation V,
yielding a first-order correction €. If Ej 1s the
true ground-state energy of the perturbed
system, the inequality that always holds 1s
l.eg =2 0 2. €g = E
3. €¢g + €4 < E 4. €g + €1 =2 E

gIS3Iolel 30T @l 3cdlield 3IaeAT b %) &l
i T #AET [10,(1)10,(2) —
10,(2)10,(1)] & FAGUE gl 1o, qAT 1o,
% LCAO - MO YHR &I, 1s-3AT0ash Hifdcar
& UGl H YT ¥, Ig ToIshy & Hehd & T
g8 ddeT Boledd H

1. Shad AT AT &

2. Shddl TgHASTHh HIT ¢

3. 3Afesh AT gddlolsh alddl HET g

4. o 3afad 19T § 3R o & Ggadiote HIET
gl

. The spatial part of an excited state b °X; of

hydrogen molecule 1s proportional to
[10,(1)10,(2) — 10,4(2)10,(1)].  Using
LCAO — MO expansion of 1o, and 10, in

terms of 1s-atomic orbitals, one can infer
that this wavefunction has

1. only ionic parts

2. only covalent parts

3. both 1onic and covalent parts

4. neither 1onic nor covalent parts



123.

123.

124.

124,

125.

1235.

FeFAISTT AU & Teh Icdiold  Feldciioleh
g & fov 3Tadda 3P 3fded g
:1%]1[3%]11 HFASIeT & 38  Soldclidsh
g & oIt gH1Tdd 31Uas 9 Jdish &
1. ' 2, "L

3, A 4, "%

The highest molecular orbitals for an excited
electronic  configuration of the oxygen

molecule are [1Hg]l[30u]l. A possible

molecular term symbol for oxygen with this
electronic configuration is

1. 1 2.
3. 1A 4.

H,0 39T H fAFsTda 3aear 4 B, @ATATA
$T Icdfold ITEAT H Solgelde hHAU]

C,, E C; o0; O,

A4 | 1 1 1 =z x= 5"
A, I -1 -1 Xy
B, 1 —1 1 | X,nz
B, 1 -1 -1 1 vV, VZ

| HFA gl &

2. x gduT & 1Y IJAT &
3. y‘c}I:EIUTa?iEITQI i Hd g
4. z9dUT & WY 3HAAT &

For H,0 molecule, the electronic transition
from the ground state to an excited state of B,
symmetry 1s

Cosi; E G B 4

A,y | | 1 Z, 2% x°, yz
A, ] -1 -1 Xy
B, —~1 1 ~1 XiXZ
B, -1 -1 1 v, VZ

not allowed

allowed with x polarisation
allowed with y polarisation
allowed with z polarisation

e R b

hael YA AT H TG TATATT Tog Tg!

HT JIA ¢
I. Cap) Doon s Bl B
3, Dyl 4 Cogi Cosp

The pair of symmetry point groups that are
associated with only polar molecules is

I. C2p) Doopy 2. C3y, Cap

3. Dy, T, 4. Coy; Cosy
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126.

126.

127.

127.

128.

128.

HBr & foU guledsl faAadies dar #ifels defel
3Mgicd A 10 cm ™ TAT 2000 cm™ §1 DBr
% TIT Solh & AT § AITeTaT

1. 20cm™1 d4r 2000 cm™?!

2. 10cm™1dur 1410 cm™1

3. 5em™ AT 2000 cm ™!

4. 5cm™ 1 dAr 1410 cm™?

The rotational constant and the fundamental
vibrational frequency of HBr are, respectively,
10 cm~1 and 2000 em™. The corresponding
values for DBr approximately are

1. 20cm~* and 2000 cm™*

2. 10 cm™" and 1410 cm™!

3. 5cm™t and 2000 cm ™1

4. 5cm~1 and 1410 cm™1

eI f@d # & U] ST &ldl, ATgshlda T
gUI (A Afhd &, 98 &

1. CH,
3. C,H,

2. N,0
4. CO,

Among the following, both microwave and

rotational Raman active molecule 1s
1. CH, 2. N,O

3. C,H, A €0,

Ush 200 MHz NMR TIFIHIET T Teh 30T &l
¢ldeh Sl 2 ppm GdRT Ydh g, &2lld %I SITS I
JIAA fAadieh 10 Hz &1 31 & f@eddell &
ALY ek dW JIAA fAgdies 600 MHz
TJFeIAICT IT gIal, Shaer:

1. 600 Hz T 30 Hz

2. 1200 Hz a1 30 Hz

3. 600 Hz T 10 Hz

4. 1200 Hz 9T 10 Hz

In a 200 MHz NMR spectrometer, a molecule
shows two doublets separated by 2 ppm. The
observed coupling constant 1s 10 Hz. The
separation between these two signals and the
coupling constant in a 600 MHz spectrometer
will be, respectively

1. 600 Hz and 30 Hz
2. 1200 Hz and 30 Hz
3. 600 Hz and 10 Hz
4. 1200 Hz and 10 Hz



129. P(V —b) =RT &1 bdaTR R §, 3 &
Th Hiel & HIEAT T GHIRIOT Pl Sl
oOH
gl (E)T HT AT ¢
1. V—=>b 2. b
3. 0 4. —+b
P
129. The equation of state for one mole of a gas 1s
given by P(V — b) = RT, where b and R are
constants. The value of (a—H) 1S
oP ) 7
1. V—=>b 2. b
3. 0 4. = +b
P
130. TH BE HHAU H HAdA T IRadel LT &l

3Oy gH g sy fAerar g g foh g &
AT FT RAEIOT FHAT g

1. 2.
p p
T i
3 4,
p p
T T

130. The volume change in a phase transition 1s
zero. From this, we may infer that the phase

boundary 1s represented by

5, 2,

p p
T T

3 4.

AN

j § T

(g—DP ogs sUeT &, ag &
L ~(55), 2 ~{5),

3. =), 4 = (%),
131. The partial derivative (a—T)Pis equal to

av
L -5, 2= (5),
- =(5),

4 =(5),

131. mﬁh Cﬂrqru—
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132. I Th T9d Ged & Fold, JId dg T
Ted PR gehrg &F (B) & WY dul
folla W@a gar §, $HAA:  —hyB,/2 dAT
+hyB,/2, 8, dd Wl &1 IGeld &1 & A1y
dar fAqdia 3aer # Ada fr giikedr3ir &

3T &
| e—hvBz/akgT
3 ohYBz/2kpT

2- E—flTBzfszT
4_ Eﬁ}’BEKkET

132. If the energies of a bare proton aligned along
and against an external static magnetic field
(B,) are —hyB,/2 and +hyB, /2, respectively,
then the ratio of probabilities of finding the
proton along and against the magnetic field is
| o—hvBz/4kpT > e—hYBz/2kpT
3. eﬁ]/BE/ZRBT 4 Eﬁ]/BE/RBT

133. T AT aifeld Taa For TR &1 AR
A §, Foll A &H AT kzT & SUSK ©
dur fAFTdd 3HGEAT Fol I g, & fov
CEIRGRTEGES
| <e 2 1/ge—1)

3. ef(e—1) 4. 1/(e+ 1)

133. Partition function of a one-dimensional
oscillator having equispaced energy levels with
energy spacing equal to kpT and zero ground
state energy 1s
1. e 2. 1/(e—1)

3. e/(e—1) 4. 1/(e + 1)

134. & 3fAfRar Aeafai@a srafas ger &

ISRl &
k;

A+B == 20 (Fast)
k_i
ko

A+C » D (Slow)

(Fast = did; Slow = #g)
AT WllolT hl C UYX TURT 2T Hioolohcd
o Fehd &1 A T Flegdl SNl #a W D

3cqTcel hl &Y &g SITuair
(AT NTAT k,[A] < k_{[C])

L. 231FIT
3. 8 dlsdl
=

2. 43~1:F'|T
4. 242 g




134.

135.

135.

136.

136.
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A reaction goes through the following
elementary steps

k;

A+B = = 20 (Fast)
k.
ks

A+C » D (Slow)

Assuming that steady state approximation can
be applied to C, on doubling the concentration
of A, the rate of production of D will increase

by (assume k,[A] < k_1[C])

2. 4 times
4. 2+/2 times

1. 2 times
3. 8 times

JFA 3caa JATATHAT & Tl AT H &I

R &x FHAPOT &1 ITEOT AT §, T &

r = k[X*][Y2 ][H*]
16 mol L™ AT 4 mol L™! 3T THTY WX &3
AT A ky AU k, Tl S gehel
fagdies (B =051) & ug # In-=

k16
1. 4B 2. 8B
3. 10B 4. 12B

The rate of an acid-catalyzed reaction in

aqueous solution follows the rate equation
r=k[XT][Y*"][H*]

If k¢ and k, are rate constants for the reaction

at ionic strength of 16 mol L™ and 4 mol L1,

respectively, In %‘-’- in terms of Debye-Hiickel

16
constant (B = 0.51), 1s
1. 4B
3. 10B

2. 8B
4. 12B

Hucedlc & TR ARRIEIE IR

X(g)+ Y(g) — Z(g) (1)
M(g) + N(g) — P(9), (2)

& T ¥ART d9 9T 99 IRETdrh w
JRIHAT 2 (A) AAT 1 (A)), & FaIT FT 3FeTUTA

()t

et qela (g/mol) [€dTH (nm)
X 5 0.3
Y 20 0.5
M 10 0.4
N 10 0.4
1: 415 2 IS
4. 53 4. 3/5
For two reactions
X(g)+ Y(g) — Z(g) (1)
M(g)+ N(g) — P(g), (2)

137.

137.

138.

according to the collision theory, the ratio of
squares of pre-exponential factors of reactions
2 (Ay;) and 1 (A,;) at the same temperature,

2
A ;
Aq

Species Mass (g/mol) |Diameter
(nm)

X 5 0.3

Y 20 0.5

M 10 0.4

N 10 0.4

1. 4/5 2. 515

3. 3/3 4. 3/5

Teh 3fedideld ofdor (1:1) (MW =200 g mol ) &
25°C W GJed Felig fafoms duar So
faferse arashdrd &AM 1.5 x 107 ohm ™' dm™
dur 1.5x 10° ohm ' dm ™' gl 3P UATIA T
ROTIA I Al ATIehdd IARTAT el
q¥7 HHAT: 0.485 dAT 1.0 ohm™' dm’ mol’, §

SIguT T 25°C I STl A fdelgdr (gL' # )&
&% 10°°
2. 1x107°
3. 2x 107"
4. 2x 107

If the specific conductances of a sparingly
soluble (1:1) salt (MW = 200 g mol™') in its
saturated aqueous solution at 25°C and that of
water are 1.5 x 10~ ohm™' dm ™' and 1.5 x 107

ohm™' dm™', respectively, and the ionic

conductances for its cation and anion at infinite
dilution are 0.485 and 1.0 ohm™ dm” mol’,
respectively, the solubility (in g L™") of the salt
in water at 25°C 18

1. 1x10°

2. 1x107

3. 2x 10~

4. 2x 107"

fear T 8
(1) Zn + 4NH; — Zn(NH3)5t + 2e,

(i) Zn — Zn*T + 2e,

E°=1.03V
E°=0.763V

CECE

AdTh §

qhel Zn(NH3)3" &
STITITaT (2'3“3” - 0.0591)

2. 1x 107
4. 1 %10

1. 1x10°
3. 1x10°
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138. Given 140. The sin“6 values obtained from X-ray powder
(i) Zn+ 4NH; — Zn(NH;)5" + diffraction pattern of a solid are 2x, 4x, 6x, 8x
2e, EY=1.03V where x 1s equal to 0.06. The wavelength of X-
(ii)Zn — Zn?t +2e, E°=0.763V ray used to obtain this pattern is 1.54 A. The
unit cell and the unit cell length, respectively,
the formation constant of the complex are
Zn(NH3)5™" is approximately l. BCC. 3.146 A
Ry 2. FCC, 3.146 A
( = 0.0591) 3. SCC, 6.281 A
4. BCC, 1.544 A
. 1x10° 2. 1107
3. 1x10° 4. 1 x 1012 141. UF 35 SgoIh & A H HAloR Fgladl &

faaor S ST §

139. JoT H TISTH Sef@dethe ol Al dTelahdl

(A) & favg IAGdr (o) & ARG & TAAd A
] 59 9hR 1 g, 98 & c
1, 2 E B
A\/ ﬁ/\ = C
20
Qv
=
C C
3 a Molecular weight
A/ Aj A, B dur C AEta &td g
1. M, ,M, dAT M,, , hHSI:
. = 2. M, ,M, dUT M,, , S5H:
139. The molar conductivity (A) vs. concentration 3. My, M, TIT M, , AL
(¢) plot of sodium dodecylsulfate in water 1s 4. M, ,M,, daT M, , H:
expected to look like
1. 2. 141. Distribution of molar masses in a typical

polymer sample is shown below

N VN

A

”\'
-
Weight fraction
O

C C

Molecular weight

140. Tsh 3 & X-foptor ur3sy @aaa =T & g
sin?0 & AT 2x,4x,6x,8x & S@l x, 0.06 &

The A, B and C represent

1. M, , Mé,;r and M., , respectively
SRR %-l s =T & Hred Eh_{?T & folT W 5 Mn M‘L? and [\.wa _J respec[ive]y
X ardr xR B o S 154 A R 3. M, ,M,, and M, , respectively
Udhed Aol 9T Uheh Jol oTFarS HHAA & % My, My aod My , TESpECHVELY

1. BCC, 3.146 A 2. FCC, 3.146 A
3. SCC, 6.28]1 A 4. BCC, 1.544 A



142.

142

143.

143.

Ueh Solercled GXAY] & foU &l 9Reg TR
3AEAF 1 AUl 2, E, > E; (E €Y7 FaT §),
gefehl ISt Fall (7) U1 (V) T&Ufdsr Far &
T AT YAl & @ F9hr 9resd

Xl 8, 96 ©

i Ib3T: ULV
2 BT BLY
3. T, <T; V, >V,
4. =T B>

Two bound stationary states, 1 and 2, of a one-
electron atom, with E, > E; (E 1s the total
energy) obey the following statement about
their kinetic energy (7) and potential energy
(V)

1. T, >Ty; V, >V,

2. T, > Ty, Vo, <V

3. T, <Ty; Vo >V,

4. T, =Ty, Vo >V

Fuet-3nide Jars & 3uFAfd A g3l

AT & AT & fT fFaars &
1L 1 2. 8
3. [+ 5 4. [ —5

A constant of motion of hydrogen atom in the
presence of spin-orbit coupling is

1. [ 2.8

3.1+ 4. [ -5

40

144.

144.

145.

145.

7 =5dAT Zall = —13.6eV o T Solacld
HMOgeh fdhT & X & foT 3ridcd
39S gl

1. 1 2. 5

3. 25 4. 36

The orbital degeneracy of the level of a one-

electron atomic system with Z = 5 and energy
~—13.6eV.,1s

1. 1 2. D
3. 23 4. 36
gie Teh JHAAISA d@T Beld 3 B =

Ap, & T H oI, a1 ¢ 8 JHTHTAIRA &l
S

1. AgfAST §

2. Aufa gfAcr §
3. AUTheh &

4. Aig i Qs TR ¢

If we write a normalized wavefunction 1 as
Y = A, then ¢ is also normalized when

1. A is hermitian

2. A is anti-hermitian

3. A is unitary

4. A is any linear operator

[ FOR ROUGH WORK ]




