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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 Sh 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 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen (¢} 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 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 Cf 98 (251) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 85.47
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 Si 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 72.59 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 2 4.003 Tellurium Te 52 127.60
Holmium Ho 67 164.93 Terbium Th 65 158.92
Hydrogen H 1 1.0080 Thallium TI 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
lodine | 53 126.90 Thulium Tm 69 168.93
Iridium Ir 7 192.2 Tin Sn 50 118.69
Iron Fe 26 55.85 Titanium Ti 22 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 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 Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174.97 Yttrium Y 39 88.91
Magnesium Mg 12 24.312 Zinc Zn 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
isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
isotopes)
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m Soldrele] T G HTe] 9.11 x 10~3'kg
h ol foradis 6.63 x 1073%] sec
€ SoIFFCleT T AL 1.6 x 107°C
K SlecHAT faadreh 1.38 x 1072*J /K
¢ TehTeT T a7 3.0 X 108m/sec

leV 1.6 X 10719]
amu 1.67 x 107%7kg
G 6.67 X 10711 Nm?kg=2

Ry e fuais 1.097 x 107m™!

Na kGl AR R 6.023 X 10%3mole™!

&, 8854 x 10" 12Fm1
Uo 4w X 107’Hm™?!

R Ao e Raais 8.314JK " 1mole™!
USEFUL FUNDAMAENTAL CONSTANTS

m Mass of electron 9.11 x 10731kg
h Planck’s constant 6.63 x 10734/ sec
e Charge of electron 1.6 x 1071°C

k Boltzmann constant 1.38 x 10723J /K
c Velocity of Light 3.0 X 108m/sec

leV 1.6 x 10719

amu 1.67 X 10~27kg

G 6.67 X 1071 *\Nm?kg—3

Ry Rydberg constant 1.097 x 107m™t
Na Avogadro's number 6.022 x 1023mole™!
& 8.854 x 10~ 12Fm™~1!

Ko 41 x 107’Hm™1!

R Molar Gas constant 8.314JK " 1mole™!
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Year

1. 2001 2. 2002
3. 2003 4. 2004

Wheat production of a country over a number
of years is shown. Which year recorded
highest percent reduction in production over
the previous year?

50

35

Metric ton

T T T T T
2000 2001 2002 2003 2004

Year

1. 2001 2. 2002
3. 2003 4. 2004

Ush W 10000eT did &1 @faer @ 1.5
R % dieT &, Teh THCT HI YT aar &l
AT @A & 80% arer 38T o Reprerar

gl forder Ter/gfafesT aler ST STaT 82
1. 80 2. 12
3. 120 4. 150

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

THh Afgel T X JA Y T T TGeRT
e e & aur Y 350 @I A h
9T 38 U ®IF 2y dT 2 X §¥ FEd
g1 98 uaT U O dax 98 AR Tleery
ot Aperdr &, 98 &

1. ®U 48.24 2. ®9Y 28.64

3. 93 32.14 4. TIY 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs. 3.50 and is 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

el SgeAl & Hblel Uk g dfdd # §, aAfha
FAN g6 SIT arel FB A g @ B
gIg & AT TEW T GoA & HPRT
BT Gad DI 96 & HET W gsdr Bl
HI-HT TAShY ATHAT ATl ST Hehell 872
1. |98 OIE §geT o 7 @ @
2. A9 937 g o/ 7 W@ g
3. g9 BT AT g9 FE7 g ard H
Tl B
4. G BIE g1 HT AR FHSToll
6T & AR & qF A g

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.

dT gEa3t A B dUT C & dT9 I fRaT
gfFd A A X 10% T, BIRX 20% 1T 2T
C W 10% gl gt 81 A @41 C & &g
U Hedl & ToCId 38 & gifel d e gl
¢ Sdfh B dUT C & HJFd S FHedl &
Tioeard 38 5% o gl g1 3H cgfed @
gl arell faere griey a1 ameT 4 g7

1. 10% oTsT 2. 20% oY

3. 10.66% ITsT 4. 6.66% ITST
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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? Time

1. 10% gain

2. 20% gain 6. Time-distance graph of two objects A and B
3. 10.66% gain are shown.

4. 6.66% gain

Distance
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If the axes are interchanged, then the same
information is shown by
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AT sFET H T A H 30 Alhole §, Sog oo
e JedHd I &K @7 ol IEE™y &7 39
30 el U F IGReAT I & TcAh el qA
W T flieTe ST gl # dicelc § 3o8
¥ 9fd AT U dichelc ¢ & &7 H ofdl
¢l &9 AT §¥ F IR H Y 3Hh H

3R adH hdell dldhole T Il
1. 0 2. 30
3. 25 4. 20

A chocolate salesman is 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 is
the largest number of chocolates he can be left
with after passing through all toll booths?

1.0 2. 30

3. 25 4. 20

ar aiR@el i efadl & e f oS
MR &, T GUA HT e AT G
& 3JedReh U HT SFET gl 93 HHR
arell Th gd @ 3Mem Sfafeh oer 9 63 g
7T YA H T PlA-AT YT Tl 872

1. 3 AT 7 B F 477 AF 5T B
2. 93 AT A BIE ¥ 23 30T g7 g
3. Al AT H ga TAWT IAdT H gl

4. B AT # 93 § 27 &9 Bl

Two coconuts have spherical space inside

their kernels, with the first having an inner

diameter twice that of the other. The larger

one is half filled with liquid, while the smaller

is completely filled. Which of the following

statements is correct?

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

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

3. The coconuts contain equal volumes of
liquid.

4. The smaller coconut contains twice the
liquid in the larger one.
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Which of the following graphs represents a
stable fresh water lake? (i.e., no vertical
motion of water)
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Tk dehld AR (HIR) & 1w afFa &
faferor grar g1 3mus Il & gy ¥
0.1 mw eifga &1 [feor grar &1 afe 3mo
T F 100m H g W &, 3R BT 39T &
HIA ¥ T I g, o 319 R a <R &
qga?rmﬁrmﬁ(a)ammqﬂ?r@qgaﬁr
arelt Fsft (B, 1 T ot grefr

E.>>E
E:>>E

E,=E,, ) U oI & v J& &
. &1 IR ST SaTsHaT Joiell o 8
gAed g gl

> w bR

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,) is

1. E.>>E

2. E;>>E;

3. E; = E, for communication to be established
4. insufficient data even for a rough comparison

11.

11.

12.

U &Td, gaT &1 Taudid fGem & 39« IR

HT dk H IGAT gl SHH HROT §

1. §aT 38 39a fRAeR &1 Afedd Selar
gHel el H HEIAT Al gl

2. 4T 39a 1Y fARR &T 3 Fr are
a% ggare § e 3§ ReR @
gaot A 3mErEl gl Bl

3. gar &1 faudia form & amAeaa: ger
gRATSN g & 38 AgaR BT 3MTa’or
ferar gl

4. gar #r faudia fam & s & Fufa 3adhr
YT Y RIGR b AT Tgel & H Feg
FT gl

A tiger usually stalks its prey from a direction
that is upwind of the prey. The reason for this is
1. the wind aids its final burst for killing the
prey
2. the wind carries the scent of the prey to the
tiger and helps the tiger locate the prey easily
3. the upwind area usually has denser vege-
tation and better camouflage
4. the upwind location aids the tiger by
not letting its smell reach the prey

HATE & &A%l &1 Affed Jarsdl g
TMEMSAT (T SToleck & Ardef) o faawor
R & gafar 3 &1 58% 3R W [FeT &7
q DlI-AT FYT AT g7
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1. g &I HAg HT AR AT TG
STIER & A= &

2. THE SRR T IR HT AAE & Fol &bl
FT FPR FR 2 FA. SIS T A &
3. THg SR & o fiT AAE & Fol &TThel
FT TN FH 9R 4 FA. s ¥ A9 §
4. GHG STFR @ Faifts ags & gl Fg

FIER & Faifes a8 & 318+ gl



12.

13.

13.

Based on the distribution of surface area of the
Earth at different elevations and depths (with
reference to sea-level) shown in the figure,
which of the following is FALSE?

N OB O 00

0 b-dooIo o fboeodobo b
-2
-4
-6 ~
-8
-10 \

-12

4 Sea level

Depth/ Elevation (km)

0 10 20 30 40 50 60 70 80 90 100
Cumulative % of surface area

1. Larger proportion of the surface of the
Earth is 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 is greater than that to the maximum
elevation

AT & & FHgSI & eI SoT Tk hfeed

& & ENAR YeToT &Il g1 STl o a6

ey caffd & Jolelm # ST & 3HeT dar

AfFT et A @ Sla-ar 9afor FH3m?

1 o o gAlCT/IEd 1 gAY, &1 &
farfas #r wof gl gt

2. gIled &I & g1, FAEA Tgel M, R
farfast & @ofr gt safafda we

3. Ffe/aETed & FHy 3raRafdd g,
wq fafas i wohg g fgs SR

4. a1 & wgamafe g @fas & sl g
alAt g

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 is delayed, sunset is advanced, but
there is 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.

14. ¥ 7 ®A & 30T 9fadAT Hia-ar gem

Gl
> ]
L]

A

14. What is the next pattern in the given
sequence?

el

A A

15. U 34 dod & UG & AT f9oq 1 38
A & Afaw fSegait @ drel @it @ Sisr
T g1 R A A orifed & aur Bee
& &Athell I 3T TAR?




15.

16.

16.

17.

17.

18.

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

1. --1 2. —
2 2

3. Tt—1/2 4, 2m—1/4

T gudrer 90 offel gy #H 10 oley urelr
AT &1 Fol gu &1 1/5" &eT U & 9
agaﬁmﬁéﬁgcm@rﬂmasw
AR el fAerar g1 56 @S # 9l 9 gy

I 3T &
1. 72:28 2. 28:72
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
guantity, 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

2. 28:72
4. 30:70

e & & degdr 5 A g1 Rer @
g 1 G Bl gg TR 39el 38T WX 2
T gfd & afd @ gEAd g1 e
AT HET & AR fohd aifd & Terdy udid

gl &7
1. 1 mm/s 2. 5mm/s
3. 6 mm/s 4. 10 mm/s

The pitch of a spring is 5 mm. The diameter of
the spring is 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. 5mm/s
3. 6 mm/s 4, 10 mm/s

s uRfEafadr dafas adr & R
IMEIEY are &1 F 3Tl JMEEr & 3T
@M & fow 30 didl & Uehg & 3 Hr
TReell H TH-Uh HlGH! TgaT ol gl Th
gearg &1 dg e 40 didl & &g ofdT &,

18.

19.

19.

20.

20.

IR gar & & 37 & @ gadt v acar &
AGHT Bl 3T ST & MUR X dledl @r

AT SIS fhclr SR Sraefr?
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?
1. 70 2. 150

3. 160 4. 100

S dremer # gEfey SRt Sd geaedid

e AT # 99 @1, 3o draral # Aol

& ST HE gl ST &, e dRoT ¥

1. gAY (STel deledid) T &l A
Tels & Jel O Jgael & Aehell &

2. H3a dlell gIfAeY (STl Jef€qid) drelr &
gol Jifrgstel 1 wse Al gl

3. Y S S gaedfd Aoferdl &
fow oed 3R ST g

4. FRACY (I Faeqfa) arelt # STgder
Tery B g

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 is not a suitable food for fishes.
4. Hyacinth releases toxins in the water.

Teh B & ST 18 x 24 §1 3T Th &Y
MPR Sl & weTadd FEAT fohefell gram
S & dqur w7 fRer off TS & A

ST garT ST TH?
1. 6 2. 24
3.8 4. 12

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

1.6 2. 24
3.8 4. 12



21.

21.

22.

22.

23.

23.
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grafAe s [ (Feer &1 39T 787
I B) B

1. 9ROT IFTAA CATHT Scholel FTAFSIATT
2. ot fagior XX ufadiTa Tieerafa

3. TSS9 dlecRIATT

4. FHEYS Celdl Geddl TaFCIATT

The primary analytical method (not using a

reference) is

1. inductively coupled plasma emission
spectrometry

2. energy dispersive X-ray fluorescence
spectrometry

3. anodic stripping voltammetry

4. isotopic dilution mass spectrometry

Rubredoxin, 2-iron ferredoxin AT 4-iron
ferredoxin & enfcas U AfhT TUel H
3ufyd  IeEfad  Tew (T Towss)
URATILHT T HEAT B HAU:

1. 0,214 2. 2,4d4r3

3. 0,4d4r2 4. 0,2d4r3

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. 0,2and 4 2.2,4and 3
3.0,4and 2 4. 0,2and 3

eTfcash 31T AT 3= faegd dTeehdm &I

RIGEEIRIEEER
1. Nal 2. Cdl,
3. Lal, 4. Bils

The metal iodide with metallic lustre and high
electrical conductivity is
1. Nal
3. Lal,

2. Cdl,
4. Bils

oo st () & ofee @t & R
3caRerY HOMO (highest occupied molecular

orbital) & LUMO (lowest unoccupied molecular

orbital) H SoleFeTiaier THAUT gl

1. n* > c* 2. T > n*
3. 6 >0* 4, 1 > c*

24.

25.

25.

26.

26.

27.

217.

28.

The HOMO (highest occupied molecular
orbital) to LUMO (lowest unoccupied
molecular  orbital) electronic  transition
responsible for the observed colours of
halogen molecules (gas) is
1. > c*

3. 0 > oc*

2. > *
4, 1 — o*

trans-[Co(en),CI(A)]" & S-3qged &
fAshorel arem g9 afe Fegs g v cis

3cdTe &1 favae ~geIaH 1T §, 519 AR

1. NO, 2. NCS”
3. Ccr 4. OH™

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

1. NOy 2. NCS™

3. CI’ 4. OH"

[XeFs]” & fow scfa F NMR Tercar
ARAT T T&AT, Tearsel & AT & [**Xe (I
=15) Y SgeIaT § = 26%]
1. ar

3. dreT

2. FR

4. TH

The expected number of F NMR spectral

lines, including satellites, for [XeFs]™ is
[Abundance of **Xe (I = %) = 26%)]

1. two 2. twenty one

3. three 4. one

[Ha]" & H-H-H 37aet 0T &1 Jeamiard
AT §

1. 180° 2. 120°

3. 60° 4. 90°

The expected H-H-H bond angle in [H3]" is

1. 180° 2. 120°
3. 60° 4. 90°
HEHel  [Ru(n’-Cp)o(CO)2(PhoPCH,PPH,)] (18-

Solarelel f@T# FT greled adl §), | 39iedd
A foest qur urg-endg neeer S awr
HHT: gl
1. 0qdr 1
3. 3qdar1

2.2dur1
4.1d4r2



28.

29.

29.

30.

30.

31.

The number of bridging ligand(s) and metal-
metal bond(s) present in the complex [Ru(n’-
Cp)2(CO),(Ph,PCH,PPh,)] (obeys 18-electron
rule), respectively, are
1. 0and 1

3.3and 1

2. 2and 1
4, 1and 2

A& dpel & IMes I MaFdeior

Jaedr §
Me// Me
4
(P
CI_AUK_)AU_CI
P,
Me\\\\\ \Me
1. 0 2.1
3.2 4, 3

The oxidation state of gold in the following

complex is
Me// Me
W 4
()
CI—AuK—ju—CI
Me\\\\\\

1.0 2.1
3.2 4.3
[PtCL,]* & Vol & FH-aT &I & fodash
T gaifs §, ag &
1. ARETeTST 2. el
3. AsFcllgaareT 4. 1598
The rate of alkene coordination to [PtCl,]* is
highest for
1. norbornene 2. ethylene
3. cyclohexene 4. 1-butene

AhaiFdies WX p oas v aaifas

g dE e
1. Br 2. CI”
3. CN™ 4. F

12

31.

32.

32.

33.

33.

34.

34.

The nephelauxetic parameter ‘B’ is highest for
1. Br 2. CI’
3. CN~ 4. F

[Cr(NHa)e** & Selacifeieh TaaFgH H g
YA,y TEHHTT TR BT & I

1. 650 nm WX 2. 450 nm ®¥

3. 350 nm WX 4. 200 nm W

The 2Eg— *A,, transition in the electronic
spectrum of [Cr(NH3)s]** occurs nearly at

1. 650 nm 2. 450 nm

3. 350 nm 4. 200 nm

Freffae WEEsT ¥ 3ART CO, F STordiel

T, CO, $T TUH AT gt &

1. UwollH & |fshd TI & OH U 4,
dcaard [Ses dl

2. ool & TlhT TU & H,0 7,
dcaeard e d

3. TeollH & TR TUA & oeh A
dcgeerd OH 9 4|

4, TealTH & HihT TIA & oo T
g, H,0 g9 &

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,0 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,0

srfafsar
+ —

HX@q + HOq == H30 g *+ XK@

& faT [X ] FaH gem I X §

2. F
4. NO,

1. oCr
3. CI

For the reaction,
HX(aq) + H20)
the highest value of [X](a), when X" is

1. OCI” 2. F
3. CI 4. NO;~

+ -—
H3O (aq) *+ Xag)



35.

35.

36.

36.

37.

d.c. ATeRIEAMAT & foIT TEr U §

1. Ey, Olegdl WX R ¢

2. 9T ARG SAFCIS Th TS SAHCIS &

3. WA URT FA § fGE0r 9rT |

4, HHIHA URT & WeTgh e 9y
T TR Jftear fagea & & 8

The correct statement for d.c. polarography is

1. Eyp, is concentration dependent

2. Dropping mercury electrode is a macro
electrode

3. Limiting current is equal to diffusion
current

4. A large excess of supporting electrolyte
eliminates migration current

=g AR faReryor F wfeT o ¥
(A = IR WA GIHIT; ¢ = T FoIehE; o =
JHTEr ARG Wiehdr &9; N = o8
URATUI3T kY TEAT, | = &7Teh)

1. 2 2. 1A
9oN A
) A 4. 9oN
A@pcN A
Saturation factor in neutron activation
analysis is

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

A cNA
1. — 2.2
ooN A
A cN
: 4, =
AgpcN A

frfaf@a s &1 qea 3o §

CO,CH;

Zn/Cu, CH,l,
1.
CO,CH,
2.
OCH;

37.

38.

38.

@]
[;;;][:::1/1302CFQ

The major product formed in the following

reaction is
COCH, Zn/Cu, CH,l,

;Pij/cozcm

2,

OCHs
|
4. CO,CHs

DNASH J7H & VSellel & HiHelaiehrd ot

& fou @ siffsemr §

1. N(3) U&h gI83Ield 3= AT § 3R
C(6)NH, Tah gTS3Ialel 3Tee &IaT &l

2. N(1) T gTsgiele 3Me=e I & 3R
C(6)NH, T gT8aIstel 3aet arar &l

3. N(3) dUT C(6)NH, &It gI83IeTel 3TaesT
DI

4. N(1) dUT C(6)NH, gt gT3aieled 3Taey
DI

Correct characteristics of the functional

groups of adenine in DNA base pair are

1. N(3) is a hydrogen bond acceptor and
C(6)NH; is a hydrogen bond donor

2. N(2) is a hydrogen bond acceptor and
C(6)NH; is a hydrogen bond donor



39.

39.

40.

O b
A B

40.

O s

41.

L,

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

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

T&h 500 MHz T oY 3ifhd e i
& 'H NMR TJacH Toh s Glfer &,
TS omga, TAT 1759, 1753, 1747 T 1741
Hz R g1 Tges & far amafas gia (5)

T Jaee fAgdeh (Hz) €
1. 3.5ppm, 6 Hz 2. 3.5ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

'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 (8) and
coupling constant (Hz) of the quartet are

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

Pefaf@a AfFe & g C-H el &
T ey AT FA3T FT Tar 7 &

§ )=+

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

The correct order of the bond dissociation
energies for the indicated C-H bond in

following compounds is
o=

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

efaf@a A 1 3eelaar &1 987 5

gl
o)
O O
PN
o)
B c

0]

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

14

41.

42.

42.

43.

The correct order of the acidity for the
following compounds is

o 0]
O o)
A B C

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

2.C>B>A
4. C>A>B

Frfatad aifE & T a8 FuT &

I Me

Me

1. 3P foRYer § aur a®9oT PRI

2. Aiffer foReT & YT IO M B

3. Jiff fRter & T e aAfAfa
C,-378T B

4, AT AT § dUT $EA FATATT T ©

The correct statement about the following
compound is
Me

B

compound is chiral and has P configuration

2. compound is chiral and has M
configuration

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

4. compound is achiral as it possesses plane

of symmetry

=

fArfaf@a difes & aAe qu ¢

Ph
e
Me

ph O



43.

44,

44,

45.

45.

Methyl groups in the following compound are
Ph

o

. M
pr O V¢

1. homotopic

2. diasterotopic

3. enantiotopic

4. constitutionally heterotopic

ArIfai@a e & T 9 & ™
T3t F ¥ Tt s geaor &

A T
= T

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

o
1 \ﬁg 2 W\
3 &/ 4 X\

rfafaa 3f@fear & gyw ug #H

afFAfoa 3Uas HeTear $ g had &

H._H Br
I + Br—Br — [

H™ H Br

1. Tc-c = C*prpr

2. Ng; = O*c_c

3. Tc=c —> Ograr

4, Ng — Tc=c

Molecular orbital interactions involved in the
first step of the following reaction is

15

46.

46.

47.

H H

Br
I + Br—Br — [
Br

H™ ™ H

Tlc=c = O*prpr
Ngr = O*c ¢
Tlc=c — OBr-Br
Ngr = Tc=c

Mo

4-¢||+||cméo1 & grgageR A faRfd e

o~
e

The major product formed in the dinitration of
4-bromotoluene is

oA
ol ot

sifafranat fr Feafaf@a so
(Z = CF4/CH3/OCH;) & foiT &x faadiet &1 Tgr
wH &

+ H-N
Zz Br

1. CF;>CH3;>OCHj;
2. CF3>0CH;3;>CH;
3. OCH;3;> CF;> CH;
4, CH;>0CH;>CF;

NO,
2050



47. The correct order of the rate constants for the
following series of reactions
(Z = CF3/CH3/OCHg) is

+  H-N
oo

1. CF3>CH;3;> OCH;,
2. CF;> 0OCH;3; > CHs;
3. OCH3> CF; > CHj;
4. CH; > OCH; > CF3

48. Seoiled JUT VEEBCSAT & fAYUT &
'H NMR & HHATT AR & &l Theh 9rod
gid €1 deolel : CEielaTSersd Al 37eUTd &

1. 111 2. 2:1
3. 12 4, 6:1

48. 'H NMR spectrum of a mixture of benzene
and acetonitrile shows two singlets of equal

integration. The molar ratio of benzene:
acetonitrile is

1. 11 2. 21

3. 1:2 4. 6:1

49. JMfdsk ST 3314 AT 2126 cm™ W IR 3Mgfeaan

aelar &, 98 &

1. CHs(CH,),CH,SH

2. CH3(CH2)4CH2CEN

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

4, CH3(CH2)2CEC(CH2)2CH3

49. The compound which shows IR frequencies at
both 3314 and 2126 cm™ is
1. CH3(CH2)4CH2$H
2. CH3(CH2)4CH2CEN
3. CH3(CH2)4CH2CEC-H
4, CH3(CH2)2CEC(CH2)2CH3

50. faeAfafed difder & delar 3gfama
NMR & 39T&ad @i 1 I ar g

Br
<>
Br Br
<>
Br
1. IR 2. O
3. 3o 4. 9

NO,
)
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50. Number of signals present in the proton
decoupled **C NMR spectrum of the

following compound is
Br

Br Br

Br

2. six
4, ten

1. four
3. eight

51, TwTaae HRRRAT § Tdifte Turd R
3cUTE B
AICl,

—_—_—

heat

@ D
jhes

51. The most stable product formed in the
following reaction is

AICl,

—_—

heat

D
\®e

52. fawfaf@a sfafer & qea 3cg €

e
" O
o

0 i. (CHa),CuLi
D"'OTBS ii. Hy,O

TBS = Si(CHg)t-C4Ho

1. 2.

HO O
'D'IIOTBS p'OTBS



52.

53.

53.

54.

54.

The major product in the following reaction is

(o)

\]\;>-"OTBS

TBS = Si(CH3),t-C4Hg

i. (CHg).CulLi
ii. H,O

1. 2.

HO o)
"D...OTBS f%"OTBS

clawAS IR & deel # gfawgor
gl AHT & X ¢l Ife x? fasa =t
ST &, I WEY YA §

1. 2x ¥l § dUT 2 §of A gl

2. —2xdel § dUT2 9T A &l

3. 2x ol § YT —1 5o fAadis gl

4, —2x 9 § AT —1 91 AIdH gl

Vibrations of diatomic molecules are usually
modelled by a harmonic potential. If the
potential is given by x2, the correct
statement is

1. force is 2x and force constant is 2

2. force is —2x and force constant is 2

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

4, force is —2x and force constant is —1

T 1x107°g AT 3FAd (M = 602.3 g/mol)
H STd W UHh ddg A & § # W@ &K,
FUsd ¥ R 100 cm? &ABA H TH
ANANMOTS R Sl1 & TR 3T F 370] FI
IIET IR=Se &1 (A2 ) &

1. 50 2. 100
3. 150 4. 200

When 1x107°g of a fatty acid (M =
602.3 g/mol) was placed on water as a

17

55.

55.

56.

56.

57.

57.

58.

surface film, a monomolecular layer of area
100 cm? was formed on compression. The
cross-sectional area  (in A?) of the acid

molecule is
1. 50 2. 100
3. 150 4. 200

Mark-Houwink HTRIOT ([5] = KM®) ST 39T
oo AuRor & A §, a8 §

1. TEar-3itaa Aer defa

2. SIR-3a AR Fefa

3. FACT-3Ad AR Fgfa

4. z-3r\a AeR el

Mark-Houwink equation ([n] = KM?%) is used
for the determination of

1. number-average molar mass

2. weight-average molar mass

3. viscosity-average molar mass

4. z-average molar mass

T e - e Fwolt & e #, @ s
dur I 339 el & TEIUT FT AR g

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

The weight of the configuration with two up
and three down spins in a system with five

spin % particles is
1. 120 2. 60
3. 20 4. 10

afepgur FT 49.8 ki mol? & wer rfAfHAT
& T 600 K @am 300 K 9¥ &X faadier
(Keoo/Kaop) T 3eTdT ST &1 (R = 8.3 J
mol™ K™)
1. In (10)
3. 10+e

2. 10
4. el

For a reaction with an activation energy of
49.8 kJ mol™?, the ratio of the rate constants at
600 K and 300 K, (kego/ksno), is approximately
(R=8.3Jmol* K™
1. In (10)
3. 10+e

2. 10
4, '

HEIEROT, T Cov(x,y) = (xy) — (x)y) &
URT €1 A B duT ¢ TWood Rades

& &1 Cov(x,y) [ g9 Shael e
y = Ax?

y=Ax>+B

y=Ax+B

y=Ax*+Bx+C

HPwn PR



58.

59.

59.

60.

60.

61.

61.
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Covariance is 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

al 3R WehoT gHBIAd Fodl
g3 RiFad Bl g &

1. ©: ol A

2. 1T gt @

3. UR Jecll &

4. 9Xg Jeal &

Each void in a two dimensional hexagonal 63.

close-packed layer of circles is surrounded by
1. six circles

2. three circles

3. four circles

4. twelve circles

NH; a4t HCOo; &1 3mafae aifaeiierard saer
6x10~*V-1s71q@ur 5x 10" *V-1s~1§I NH}
JAT HCO; & fHTAATS § HAU:

1. 0.545 YT 0.455

2. 0.455 AT 0.545

3. 0.090 FT 0.910

4. 0.910 /4T 0.090

63.

The ionic mobilities of NH} and HCO3 are
6 x 10~* V=1s~1 and 5x10~* V1571,
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

s [deraet fSe 0.008 M AICI,; a7 0.005 M

KCIE, I 3y arAaed § 64.
1. 0.134M 2. 0.053 M
3. 0.106 M 4. 0.086 M

The ionic strength of a solution containing

0.008 M AICl; and 0.005 M KCl is 64.

1. 0.134 M
3. 0.106 M

2. 0.053 M
4. 0.086 M

62.

o wa & 62.

sp? THRd H&Thl H ¥ TH & fov @
ST oA Belel §

L

2. ﬁ¢2s+ﬁ¢2px+ﬁ¢2py

3. \%wu"‘%wzz}x*‘%wzz}y

4. \%d’u"‘%wzz}x*‘\%wzz}y

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

1 %1/’25 + gifz;ox + élpfpy

2. x/_§¢25 + ﬁlPpr + Tglpry
3. Tig¢2s + \/igll)zz)x + 71—61¢2py
4. T§¢25 + ﬁlﬁzz;x + ﬁlllzz;y

NMR FOITATT & FesT H Hel U ¢

1. T by T &1 yer, Reue
AT & ALY THAUT &l IRA FA &
forT forar arar B

2. dehel HiCLT, WU a0 T
YEahg &9 9T ofd gl &

3. Tfas deshrg &t o1 weT fEue
HTEATHT & ALY HTEET FI Hecdk ool
o F T Far srar g1

4. TAfas e &1 Pue-feuet goore &1
IRT I Bl

The correct statement in the context of NMR

spectroscopy is

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

2. magnetization vector is perpendicular to
the applied static magnetic field

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

4. static magnetic field induces spin-spin
coupling

g Sduw V W Ush Tad: YA I 379

H S A Ger gear g, 98 ¢

1. U 2. H
3. G, 4. q

The parameter which always decreases during
a spontaneous process at constant S and V, is
1. U 2. H

3. G 4. q



65.

65.

66.

66.

67.

67.

68.

68.

69.

gerdf A, B, C @1 D & fav R&feg e
%A 0.2, 05, 0.8 dur 1.2 bar & IJf*
g Fedurda A gRfEafa & g

JgoY W gl ST &, 98 &
1. A
3. C

2. B
4. D

Triple point pressure of substances A, B, C
and D are 0.2, 05, 0.8 and 1.2 bar,
respectively. The substance which sublimes

under standard conditions on increasing
temperature is

1. A 2. B

3. C 4. D

HHHAUT IAEAT-T1E & TR ARG Toraeht
o T & W §, 9% ¥

1. Inkvs. T 2. In (;) vs.T
3. In (;) VS. % 4. Ink vs. %

According to the transition state theory, the

—AH® .
IS

plot with slope equal to

1. Inkvs. T 2. ln(E) vs. T
T

3. In (E) vs. = 4. Ink vs. =

T T T
HhHAUT S ISZIolel RAY] TAFCH H oATSHeT
Aol &1 &, € &
1. 1s«<4s 2. 1s < 4p
3. 25 « 4s 4. 2s < 4p

The transition that belongs to the Lyman
series in the hydrogen-atom spectrum is
1. 1s < 4s 2. 1s « 4p
3. 25 « 4s 4. 25 « 4p

37 e 5, FAAR dea &, 9F ¥
1. Tf¥els 2. Uil

3. Sooilel 4. 1,3-5GCTSrEe

The molecule that possesses S, symmetry
element is

1. ethylene
3. benzene

2. allene
4. 1,3-butadiene

del FoUlt & HF U, G TYA T F
ot @ @de & 4 e g g, saer
HROT

19

69.

70.

70.

1. ot FUll & S5 A9 F T geF H
319eTT BIeT g gl

2. oAt FO & et & uaierar 1w
gleT Bl

3. Sl U H, Tdg &F H IJTAA A
37U, TY geg H1 e IfAw ger g

4. W FOT H, TAg & F JIdT A
3T, ¥ Ged N HUET HHA el g

Many properties of 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

Refat@d &1 @& e &

FITH A | HIdH B
i. FFRT | a. GLHeATCHS GIeleT
ii. sgfore b. grAfeT
iii. foR¥fesT | c. TeasH
d. T3
e. edfeT
1. i—ajii-cjiii-e
2. i—e;ii-b;iii-a
3. i—d;ii-c;iii-a
4, i—e;ii-b;iii-d

The correct match for the following is

Column A | Column B
i. camphor | a. structural protein
ii. insulin | b. hormone
iii. keratin | c. enzyme
d. steroid
e. terpene

1.i—ajii-ciii-e
2. i—ejii-b;iii-a
3.i—d;ii-c;iii-a
4, i—e;ii-b;iii-d



71.

71.

72.

72.

73.

HIT \PART 'C'

T 3Fag faoda Gaa Al v (A),
A WAl (B) duwr Af¥a 0AA  (C)
(ST & pk, & SAA; 9.8, 10.8 TAT 10.6) &,
H AT RAAAT Freld W olg ATl So7oh

pH >7 & F¢d JIUTdT ¥ &TTelel &l %A &
1. A<C<B 2. B<C<A
3. B<A<C 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 is
1. A<C<B

3. B<A<C

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

TPl A% NH STl T SqeI0T §&H EPR
e @l GeTiad e e &1 EPR[I(*°Cu) =
3/2] TFEH F TeARIA HTAGEH ozl

& g
\ /N
N
H H/
A

1. 20 2. 12
3. 60 4. 36

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

N
N/CU\N
—

A

g ufafew, fbuwes qur  BEded
PaAadeT Ber (@EeRor a9 ddl W) H
Peprofr werel A FEar

20

73.

74.

74.

75.

75.

76.

1. 88,2041 14
3. 10,12 d4r 14

2. 8,20dur 12
4. 10,12 d4112

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

KCs & Tt Peafaf@a syal W faar fifew
(W) FE IR ¥, (B) A AT W
TG &, (C) 3T degd wlelehcll IhIge I
38T 31fF §1 T 3R &

1. AGuTB 2. AGurC

3. Bgurc 4. A, BTUTC

Consider the following statements for KCsg:

(A) It is paramagnetic, (B) It has eclipsed layer
structure, (C) Its electrical conductivity is
greater than that of graphite.
The correct answer is

1. Aand B

3. BandC

2. Aand C
4. A,Band C

CCl, & S,Cl, &r 3@Afaar & FfAfkar &
foRfIT g arel T@@r 3curar & Heafafad #
¥ g

NH,CI (A), S4N4 (B), Sg (C), T&UT S3N4Cls (D).

1. A BT C 2. ABIaD

3. B,C,darD 4. A,CaUTD

Among the following, choose the correct
products that are formed in the reaction of
S,Cl, with ammonia in CCl,:

NH4C| (A), SN, (B), Sg (C), and 83N3C|3 (D)
1. A, Band C 2. A,Band D

3. B,C,and D 4. A,Cand D

[Ce(NO5)4(OPPhy),] & forw et & &

A. 3% STl AerdsT FT T G-Ikl gl

B. Ce fI TH=aT TEAT cF &I

C. ¥g uTq & foeTes AT TUTA-AROT ERMTell
gl

D. g gfadeshy i 1 &

HE e &
1. AdarB 2. AdarC
3. ABdarbD 4, B,CdarD



76.

77.

77.

78.

78.

For [Ce(NO3)4(OPPhs),], from the following

A. Its aqueous solution is 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 is

1. Aand B

3. A/BandD

2. Aand C
4. B,Cand D

fArafaf@d =t 1 J2r 1l W AR fifaw:

I: [RN(CO),l,]” & CHal 2T CO T CH,COI &
3O IR g ST gl

I11: [Rh(CO),l;]” & ghfar gfcgaehra &

A daadr g

1 1aar n@gr § 3R 11, | &1 TgsEoT B

2. 13ar 1 a & 3R 11, | FT TISEHOT 8T B

3. 198 & aur 1l 31T g

4. 1T 11T ITerd gl

Consider the following statements, I and 11:

I: [Rh(CO),l,]" catalytically converts CHsl
and CO to CH;COl

11: [Rh(CO),l,]™ is diamagnetic in nature

the correct from the following is

1. Iand Il are correct and 11 is an explanation
of 1

2. 1 and Il are correct and 11 is not an
explanation of |

3. liscorrect and Il is incorrect

4. 1 and Il are incorrect

e fFUR0T & fav el gEeurias dedr
/ey, & 2 mg 2po, (Afrse Ffkaar 3100
fauest s'mg™) @I TH 1 g FHAT Ao A
Thfad X feam sEA @ 30 mg fagFd
HIEhe I FATT Afohadr 3000 fagest s qry
TS| FAHA F PO Hr % wHgla §

1. 30 2. 6
3.9 4. 15

In a direct isotopic dilution method for
determination of phosphate, 2 mg of
%2p0,* (specific activity 3100 disintegration
s'mg™) was added to 1 g of a sample solution.
The 30 mg of phosphate isolated from it has an
overall activity of 3000 disintegration s™*. The
% mass of PO,*" in the sample is

1. 30 2. 6

3.9 4. 15
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79.

79.

80.

80.

81.

[FeO,]* & fouw frafaf@d wu«t «w faar
AT

A. TE T §

B. sTFI T, AR &

C. I8 faspd oot T SfAC 3r9aarer &
D. I TIHIT D,y ATATT GTAT &

e 3R §
1. ABdarC 2. A Cdarb
3. AdarD 4, ATdUrB

Consider the following statements for [FeO,]*".
A. It is paramagnetic

B. It has T4 symmetry

C. Adopts distorted square planar geometry

D. Shows approximately D,y symmetry

The correct answer is

1. A,Band C
3. Aand D

2. A,Cand D
4, Aand B

[ReHq]* fr sanfadT &

1. T Wé gad g qiafesd

2. Th A gFd Gl

3. e T gard FaA=AaneT Nea
4. geerae gfafifas

The geometry of [ReHq]* is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid

Pl, PSCl; dar e 9i3sy & &gy fAfhar
H, 9cd 3caGl H @ Pals Th gl Pals &I
ferge 3raear & P NMR ®e¢A U gfds
(5 98) TUT Teh T (5 102) ATaAT &1 Pals v
e G B

| '\P/P\P/I 5 '\P/—\P/'
|/ l/!
|
I =" [
, '\P/P\P/' 4 ~ \P/\l
‘ |
/ AN



81.

82.

82.

83.
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The reaction between Pl;, PSCl; and zinc
powder gives Psls as one of the products. The
solution state *'P NMR spectrum of Psls shows
a doublet (6 98) and a triplet (& 102). The
correct structure of Psls is

[
|\ /I |L

'\P/P\P/l ) '\P/_\P/'
|/ l/!
|
R N !
5 '\P/ \P/l 4 \P/ \P/\| I
v \ |

HH A TU B A FT AT dU o8 od
AT & qureE U & FleH AFTB F
Tty e fifaw

FIAH A Hierd B
(a) Cl; (i) geeT 31&el
(b) Sg (ii) riercTRITelT 31Fel
(c) CH;CO-H (iii) 3rEHATTITCIT
(d) Urea (iv) faemae 319eesT aur
AT
er Ao g

L (a) - (i); (b) — (ii); (c) — (iii); (d) - (iv)
2. (a) = (ii); (b) — (iii); (c) — (iv); (d) — (i)
3. (a) — (iii); (b) — (iv); (c) — (); (d) — (i)
4. (a) = (iv); (b) - (ii); (c) — (ii); (d) - (7)

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, (i) Weak acid

(b) Sg (ii) Strong acid

(c) CH;CO,H (iii) Disproportionation

(d) Urea (iv) Solvolysis and
disproportionation

The correct match is

1. (@) (i); (b) - (ii); (©) - (iii); (d) — (iv)
2. (@) (ii); (b) - ii); (©) — (iv); (d) - (i)
3. (a) — (iii); (b) — (iv); (¢) — (i); (d) — (ii)
4. (a) - (iv); (b) — (iii); (c) — (ii); (d) - (i)

Mn(ll), Cr(lll) JAT Cu(ll) & 3TSThHehd Tardl
Hepell & T Tgalr Pestas saedr ug vl §
ShHRA:

83.

84.

84.

85.

2. °S, ‘Faur’D
4. °s, ‘Faur ’p

1. ?H,“Faar’D
3. °H,’Haar D

The spectroscopic ground state term symbols
for the octahedral aqua complexes of Mn(ll),
Cr(11) and Cu(ll), respectively, are

1. °H,*Fand °D 2. °S, *Fand °D
3. °H,’Hand D 4. °s,“Fand ’P

ArfaRd ®aicRoT & &

A. UohlsT T SUTFEIHIOT

B. srs31Tel fegeaa ifafhar

C. UsaIgfher3iierss &l fSaifFrdrss-
gfFi3ierss # aiade

D. FIfaier FaEeel & 1,2-ed e

S WE-UalSHA B, GaRT WicdATed &id &, 98 ¢
1. ATarB 2.B,CdarbD
3.A,BadarD 4. ABTarC

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

1.Aand B
3.A,Band D

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

FITH A FHI AGT FT FIIH B &1 3T Al &
GRiGECIIELY

FTAT A FTAA B

@ | Aeareratee | () | cis-[PA(NH3),Cly]

0) | eararfee | () RBede w=h 9

© | oRfest () | somreret

TATATEROT

@) | mRfFaar | (V) | 3mRe aRags
V) | 3mRe FHargor
Vi) | srefcafes

e 3cR &

1. (@)~(ii), (0)-(i). ()(v), (d)-(iv)
2. (@)-(ii), (b)-(ii). (c)-(iv), (d)-(i)
3. (@)-(ii), (b)-(ii), (c)-(v), (c)-(vi)
4. (@)-(iid), (b)-(v). (©)-(vi), (d)-(iD)



85. Match the items in column A with the appropriate

86.

86.

87.

items in column B

Column A Column B
(a) | Metallothioneins | (i) | cis-
[PA(NH;).Cl.]
(b) | Plastocyanin (if) | Cysteine rich
protein
(c) | Ferritin (iii) | Electron
transfer
(d) | Chemotherapy (iv) | Iron transport
(v) | Iron storage
(vi) | Carboplatin

The correct answer is

1. (a)-(ii), (b)-(iii), (c)-(v), (d)-(iv)
2. (a)-(ii), (b)-(iii), (c)-(iv), (d)-(i)
3. (a)-(ii), (b)-(iii), (c)-(v), (d)-(vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)

[Co(NH;)sCI]** & faw OH™ 3R Syl Fgaa
&R fopar [fY &, 3P & 9u7 g &

gred gl arell TUIRST g/8 1
1. [Co(NHs)s(OH)]** + CI-

2. [Co(NH3)s(NH,)CI]* + H,0
3. [Co(NH3)4(NH)]** + CI”
4. [Co(NHs)sCI(OH)]" shaer

For OH™ catalysed Syl conjugate base
mechanism of [Co(NH,)sCI]*, the species
obtained in the first step of the reaction is/are
1. [Co(NH3)s(OH)]* + CI”

2. [Co(NH3)4(NH,)CI]" + H,0

3. [Co(NH3)s(NH)]** + CI”

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

Frord X Hr TN &1 AT Ford Y F QU
3eTeh AUTEAT F AT

FIeIH X FeIH Y
D | &= A )| st dgewer
Mn, Fel&EeY
Q) | seafa@sar | (D) | gfagercrer
ToollgH greffenoT
®) | IMn(HO)el™ | (i) | serrera: nsn*
SaTAE THAT
@ | [Cr(H0)e)” | (V) | 4_sd Fouet FIfrg
HhHUT
V) | gformerciarar
st

T 3cR &
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87.

88.

88.

89.

- @), (2-G), (3)-(v), (4)-(i)
- (@Gii), (2-(), (3)-(v), (4)-(i)
- (W), @), 3)-(v), (4)-(i)
- (@)Gi), (), 3)-(1v), (4)-(v)

A OWN R

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

Column X | Column Y
(1) | Heme A (i) | oxo-bridged
Mn, cluster
(2) | water (ii) | tetragonal
splitting elongation
enzyme
(3) | [Mn(H0)6]** | (iii) | predominantly
T
electronic
transitions
(4) | [Cr(H0)e]*" | (iv) | d—d spin-
forbidden
transitions
(v) | tetragonal
compression

The correct answer is

1. ()-(iii), (2)(0), (3)-(v), (4)-(ii)

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

CIEGICICCIKIC IR & AR @3l HT gl
AT ST [Cou(CO)yp] H Co(CO); dr gfawanfaa
X HhAT &, I6 ©

1. CH, BH &2 Mn(CO)s

2. P, CH T Ni(n°-CsHs)

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

4. BH, SiCH; daT P

According to isolobal analogy, the right set of
fragments that might replace Co(CO); in
[Co4(CO)7] is

1. CH, BH and Mn(CO)s

2. P, CH and Ni(n°-CsHs)

3. Fe(CO),4, CH, and SiCH;

4. BH, SiCH; and P

Wade’s & faTdT & 3TAR [Co(n’-CsHs)BsHg]
JAT [Mn(n>B3Hg)(CO),] & fow TEr T@e
ThR 2l

1. closo & nido

2. nido YT arachno

3. closo T arachno

4. nido T nido



89.

90.

90.

91.

91.

According to Wade’s rules, the correct
structural types of [Co(n’-CsHs)BsHg] and
[Mn(n?-B3Hg)(CO).] are

1. closo and nido

2. nido and arachno

3. closo and arachno

4. nido and nido

[RhsC(CO)1s]” & forw wér sarfareh &
1. 3TSCHoISH

2. duge fRAs

3. RAaaET O

4. Th W JF g WA

The correct geometry of [RhsC(CO)15]* is
1. octahedron

2. pentagonal pyramid

3. trigonal prism

4. monocapped square pyramid

arachno R, B,Hio T NMey & Irr 3fafeRar
o forfaa sifasw 3cae &8

1. [BHsNMes] 2T [BsH;-NMey]

2. [BH(NMes),]"[BsHg]

3. [BsHiNMey]

4. [BsHi:NMes] TAUT [BH,(NMes),] [BsHg]

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

1. [BH3s-NMes] and [BsH;-NMes]

2. [BH,(NMes),] [BsHs]™

3. [B4H10'NM63]

4. [B4Hi-NMe;] and [BHy(NMes),] [BsHs]™

92. fafof@a Ak & 3cue AR
+ CDgH + A
CD3 PM63
C 3
H
1. ch:CDZ 2. D3C_CD3
3. CDs3 3. H2C:CD2
92. Product A in the following reaction is
H H
=
H H " + CDH + A
Co— - Co
Mesp”” \CD3CD3 =\ ., PMe;

24

1. D2C:CD2 2.

CDs3 4.
g

D3C—CD3
H2C:CD2

w

93. Fe(CO)s #T 1,3-sgersrssl & HfAfFaT, B & &
S 'H NMR & & f@eeter gafar &1 B & HCl
A H@AfHAr C &l § S 39 'H NMR # @R
{acter gafar &1 I c &

Cl
1. OC ocC
\| / 2 \I|:e—>
/, \ C/,
CO
H
3. OC\l / 4 OC\F >
/, o~ /|e_
oC co

93. 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
ocC ocC
L \Fe/ 2. \l|:e—>
c” l N oc” |
co
cl H
—
3 OC\,LE/ 4 OC\J:E_>
~
oc” | oc”|

94, frafaf@a Eiea dfafrar, Sas o g
R K=20x10°%, &

[Ru(NHg)el** + [Fe(H,0)el**

[Ru(NHg)el** + [Fe(Hz0)el**

IFNFRE dUT H9ATTF 7 &6 [fa#AT gt
FHHAT: 5.0 M st gAT4.0 x 10°M s &
3R & T o Padis (M s ™) & oeremr

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

94. In the following redox reaction with an

equilibrium constant K = 2.0 x 10°,

[Ru(NHg)e]** + [Fe(H20)** [Ru(NH3)e]** + [Fe(H,0)el**

the self exchange rates for oxidant and
reductant are 5.0 M's™* and 4.0 x 10° M's™*
respectively.
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The approximate rate constant (M~'s™) for the 97. FAfaf@a Atk & AT aeT 3aue §
reaction is >
1. 3.16 x 10° 2. 20x10°
6 4 H+
3. 6.32x10 4. 3.16 x 10
O

95. fheR arelfel Tpol & foIT WET Fue &

. SIEle & FeT H TR FerFeT T & L 5

. U1 3TT IEHET T 7 g ¥ ' //Iﬂ\// ' i//
. U1 @S TN Feiel e aedisit & g gl 3 o

CO foares dhel 1 HEW X §

3. 4,
95. The correct statement for a Fischer carbene ?O\H/ X\/

complex is
1. the carbene carbon is electrophilic in nature

2. metal exists in high oxidation state 97. The major product formed in the following
3. metal fragment and carbene are in the triplet reaction is

states

4. CO ligands destabilize the complex .
H
96. freafaf@d sfafear # e AT 30U § ?g/

98. fAFfafad sfAfhar & foxfaa Fea 3cure ®

A W N P

OMe
96. The major product formed in the following 0 /©/ o o
reaction is Ph~ O o o ,
OAC NC CN (Tequiv)
CH,Cl,-H,0
OMe
OMe
1 0
@]
PR~ 0T\, OH
OAc

OMe



OMe

OMe
3. Ph/\ooégvo
OAc

OMe

o) OMe
ﬁ Q
/\O
Ph HO (0]

98. The major product formed in the following

reaction is
OMe

Cl Cl

0 OMe
Ph/\oo (o]

OAc NC CN (1equiv)

OMe
OMe
O
@]
PR O O . OH

1 OAc

OMe

26

OMe
e) OMe
2. HO o)
O
OAc
OMe
Ph~ 07 Q o
3 OAc
OMe
OMe
4. 'e) OMe
Ph HO
OAc

99. F,C(Br)-C(BrnCl, & 0 fer &R I®qom &1

THHOT AT X, 388 °F NMR TaeH H -120
°C 9T orSaAt fr FJEAT B

Br Br Br
CI\@CI Br\@CI CI@Br
F<"F F<F F<F
Br Cl Cl
1. & 2. ar
3. IR 4. 9rg
Number of lines in the ®F NMR spectrum of
F,C(Br)-C(Br)Cl, at -120 °C assuming it a

mixture of static conformations given below,
are

Br Br Br
CI\@CI Br@CI CI\@Br
FF F<F FF
Br Cl Cl

1. one 2. two
3. four 4, five



100. 3f@wdST A, B 3cUEl C, D & fow &y
FUT &
0SO,Ph OH
/O\/\)\ /OM\)\
A c
H,0
o~ o~
Phozso\/\)\ HOM
B D

1. AACTAaar g IR BA D

2. AG DATaT g IR BA C

3. A @urB, C 3R D & AT #AEE &9 &1
4. AR BE D Aerar &I

100. The correct statement for the reactants A, B to
give products C, D is
0S0,Ph OH
/O\/\)\ /OM
A c
H,0
o~ o~
PhO2SOM HOM
B D

1. Agives C and B gives D

2. Agives D and B gives C

3. Aand B give identical amounts of C and D
4. Aand B give D

101. fafaf@a sk & R qeg 5o §

@Ovo\ i. t-BuLi
N" ii. ICH,CH,CI

1. Cl
AN O _O<
»
2. /(j/o\/o\
w
Cl N
3.
OO«

~
N
4. O/O\/O\
»
[ N

27

101. The major product formed in the following

reaction is
@/O\/O\ i. t-BuLi
N ii. ICH,CH,CI
1. Cl

o
P
Cl N

[
("
P

N
fone
L
I N

102. Peafafaa sfafmr #F T ge 5ok §

/o

N* |

puy
©/CHO 1. s, NaOMe
@CHO

1. OH/\
o

o)
2 o) M
o)

OH
3 o) M
o)

o)
4 OH/\
o)

OH

102. The major product formed in the following

reaction is
/
D)
A\
. > NaOMe

©/CHO
@CHO




OH
1. [
(0]
O
O
2. [
(@)
OH
0]
3. [
@)
@)
OH
4. [
(@)
OH
103. I o Pafaf@a WecHr 3w gafar &,
T
'H NMR: § 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(CHj),
©/\VCOZCH3
2. (H3C)2N\©/\/COZCH3
3. O
/©)J\/\ Nk
|
H,CO CHy
4. o}
o~
H,CO CHy
103. The compound that exhibits following spectral

data is

'"HNMR: 5 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(CHg),
x_CO,CHj

2. (Hsc)zN\©/\/COZCH3

28

3. (0]
|
H,CO ChHs
4, (0]
H,CO CHs

104. farafaf@a sfafsar 7 g 3006 §

Ph
N Ph
\B/O
/

BH,

0]

v%

1. H/,,OH
\/'\%, by Re face attack
2. HO,,H
\/'\F , by Re face attack
3. io/)H\F

, by Si face attack

4. OH

, by Si face attack

(Face attack = Thelen  31TShHUT)

104. The major product in the following reaction is

Ph
Ph
N

1. OH

, by Re face attack



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

4, OH

, by Si face attack

105. faw=faf@d sifafsar & fRd g7 3cure &
OAc
1. PBI"3, H20
AcO o 2. Zn, AcOH
AcO NI H,OH
ACOOAC 3. NIS, CH30

NIS: N-iodosuccinimide

AcO

T

AcO OMe
AcO
2. OAc
|
AcO O
AcO
OCH;4
AcO O
AcO
|
4, |
AcO O
AcO

ACOOMe

105.The major product formed in the following

reaction is
OAc
1. PBI"3, H20
AcO o 2. Zn, AcOH
AcO 3. NIS, CH;0
ACOOA . NIS, CH30H

NIS: N-iodosuccinimide

29

1. |
(o]
AcO
AcO
2 OAc
|
AcO O
AcO
OCH;4
3. AcO OCH3
AcO O
AcO
|
4, |
AcO &
AcO
ACOOMe

106. Fwfafee #ffear & Refe ge e ¥

HsCS
i. CHjl

o ii. t-BuOK

HsCS H,CS

1. 2.

07 ir i o
3. 4.
O

106. The major product formed in the following

reaction is
H,CS
i. CHyl
o ii. t-BuOK
HsCS H,CS
1. : I : 2.
(0] 7z (0]
HsCS
3. 4.
(0]

O
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107. f=faf@a 3@k & RRT 7eg 3¢ & 108. Correct sequence of reagents for the following
> conversion is

Cligd
LRu=\ CoHs0,C  CO,CoH Br
N Cl I‘DCy3Ph 2M5U2 \—/ 2LoMs Br Br
D : v =
OH O OH
CO,C2H5 C.H ((3:2:;502 . .. .
LA DR e ome %COZCZHS 1. i. K;COs, ii. HC=CCOCHS, iii. Bry, iv. NaBH,
' COCHs 2. i. NaBH,, ii. HC=CCOCHy3, iii. Br, iv. K,CO4
C,H50,C 3.1 HCECCOCHg, ii. K2C03, iii. Brz, iv. NaBH4
4

, A V@ggggzgz B=cszozcmCOZCsz . . Bry, ii. HC=CCOCHj, iii. K,COj, iv. NaBH,
CO,CoH5

109. faemfaf@a sf@fhar @1 &7 3cur B
CO,C-Hs
3. a- EE><C02C2H5 = COC2Hs 0. 0
COZCzH5 \\S// N
CHs0,C COLCoHs 7 Py, TESO
H ° N \/E\/
oHC

CO,CyH5 OMe o _
4. AL Ei><COZC2H5 ~ Hiv- TES: Triethylsilyl
CO,C,Hs

CszOzC COzCsz

NaHMDS

1.
107. The r_najc_Jr product formed in the following OMe
reaction Is
PCys
g:iR,U:\ CoHsO,C  CO,CoHs
\\<><COZCZH5 _Poth . =
= CO,CyHs
CO,C,H Cals0C
225
1 A= \D<00202H5 B= CaHs0Lr, CO,CaHs
’ CO,C,Hs

CZH5020

. COLHMs . croc
2. A7 VE><COZCZH5 B= T2 CO,CoHs
CO,CoHs

3 CO,C,H5
© A= Ei><COQCZH5 CO,CyHs
CO,C,Hs5

CoHs0,C “COLCHs

H
CO,CoHs
4 A= Ei><COZCZH5 B= Hiv 1,/ "CO2C2Hs
CO,CzH5
C,H50,C CO,CoH 4
2H502 2C2Hs | . S\r/N\N . TESO NaHMDS
o /N\N/ \/l/
PH
OHC
OMe

TES: Triethylsilyl

108. fArfrf@a wuwiaeor & fav sifdewast &1 @@

LT
j\r Br Br 1.
N“ “Br w
OH N~ oH OMe
1 i K2C03, ii. HC=CCOCHgs;, iii. Brz, iv. NaBH4
2. 1. NaBH,, ii. HC=CCOCHj3;, iii. Br,, iv. K,CO4 2.

3. i. HC=CCOCHj3;, ii. K,COs3, iii. Br,, iv. NaBH,
4. i. Br,, ii. HC=CCOCHj3;, iii. K,CO3, iv. NaBH,

OMe



OMe

110. feafaf@a IR FfAfFEIRT & v
fAfFat fr gt 99 ger wafda gef,
Y

H H

7 /

1. 1>2and3>4
3.2>1and4>3

2.2>1and3>4
4. 1>2and4>3

110. For the four reactions given below, the rates of
the reactions will vary as

5
OZN@\,\(@ > OZN@O—N ™)
3 Q
H@\N@ > — H@O—N %)
O,N O,N

2

OTs H,O OH
(3)
/ 7
H H
OTs H,0 OH
—_— (4)
/ 7
1.1>2and 3>4 2.2>1land3>4

3.2>1and4>3 4, 1>2and4>3
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111. Pwafofaa sfafmr & e ge 5ok §

1. L-proline
acetone
\(CHO DMSO
2. Me,;NBH(OAC),
AcOH, CH;CN, -40 °C
1. 2,
OH OH OH OH
> /k/\( ' M
OH OH OH OH

111. The major product formed in the following

reaction is
1. L-proline
acetone
\rCHO DMSO
2. Me,NBH(OAC);
AcOH, CH;CN, -40 °C
1. 2.
OH OH OH OH
’ )\/\‘/ : )\/\/
OH OH OH OH

112. ffaf@a FaaRor # gFAafad WasiFas

ifRfrarat &1 T wa &

SRk Oas

1. (i) 37 3f@fwa, (i) [2,3]-RTaries Rive,
(iii) [3,3]- FA7ATEw Rre

2. (i) 31 31f&fwRa, (ii) [3,3]- Beameis Rive,
(iii) [1,3]- FA7ATER® Re

3. (i) [2,3]- R7aie Rive, (i) 3 fAfHa,
(iii) [1,3]- FA7ATER® Re

4. (i) [1,3]- Feameife R, (i) [2,3]-
ReaTeie Rive, (iii) [3,3]- R7aTeiis
e

1. SeO, (cat.)
t-BuOOH

2.PCC
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112. The correct sequence of pericyclic reactions
involved in the following transformation is

1. SeO, (cat.)
X t-BuOOH Z “CHO
O/\ 2.PCC O/\
1. (i) ene reaction, (ii) [2,3]-sigmatropic
shift, (iii) [3,3]-sigmatropic shift
2. (i) ene reaction, (ii) [3,3]-sigmatropic
shift, (iii) [1,3]-sigmatropic shift
3. (i) [2,3]-sigmatropic shift, (ii) ene
reaction, (iii) [1,3]-sigmatropic shift
4. (i) [1,3]-sigmatropic shift, (ii) [2,3]-

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

113. fAafaf@d Tiaer & #egadt St 3care adr
¢, 98 &l

[::j TI(NO3), [::>__{DCH3
CH3;0OH OCH,

H H
1. OCH; 2 OCH,
Z:::;%H ZCI:%%TINO

! NO22 494

TI(NO3),

H

3. [~/ 4. OCH
TI(N 3
(NO3), %NOZ

H

113. The intermediate that leads to the product in the
following transformation is

@ TI(NO)5 E>_<OCH3
CH3;0OH OCH,

H H
OCHj OCH;
1. H 2. TI(NO3),
TI(NO3), H
H
M OCH;
3 [Trnoy, * f ONO,

114. PeAfaf@a 3@t & scue 378
[*- gaEaTfees Rfeed Fes gl &]

BF5OFEt,
\ OH
N
H
A\
N
H
Cr()
'Tl*
H
O . Q)
N N *
H H
N F A\
N N
H H

Product(s) of the following reaction is (are)
[*- indicates isotopically labelled carbon]

©\/§\/\OH BF3OEt,
N

IS

¥

(%3
N
H

s

N *
|

Qﬁ@ﬁ

Q&



33

2. 116. efafad af@fhar & o fgea 3cure @
1. TMSCN, Znl, (cat.)
2.i.LDA, THF,-78°C to rt
i. i-Pr-1
PhCHO
3. 3.i. H*, H,0
ii. aq. NaOH
1 OTMS 2. OH
Ph)w/ Ph)w/
4.
Ph)H/

116. The major product formed in the following
reaction is

1. TMSCN, Znl, (cat.)

115. The major product formed in the following 5 i LDA THF. -78 9C to rt

reaction is o
ii. i-Pr-1
PhCHO
OMe e 3.i.H*, H0
o - L o, i. aq. NaOH
B N7 Ny ez N“>Li THRr

O 1. OTMS 2. OH

[dba = dibenzylidene acetone] ph)ﬁ/ ph)w/
OMe
1. 3. ph/\( 4, (@]
Ph)H/

2 117. Feafafad sfafer #F Ra 7ea 5ok §
1. Hg(OAc),
AN 2. NaBr

NHCbz 3. 0, NaBH,



“OH 2.

5

Cbz

4,
w,,/OH

A
Ay

w
z;j
—

Cbz Cbz

117. The major product formed in the following

reaction is
1. Hg(OACc),
\'/\/\ 2. NaBr
NHCbz 3. O,, NaBH,

WOH
L /O 2 p
N N

|
4,
\ /O"I//OH

|
3.
N N
Cbz Cbz

118. T A a1 FfATHATHT & 3curcet &1 FIeld B
# o oAt & @ Ao §

FAH A HTeld B
i. © + 2K —— p. WA
. © + H,S0, Q. yfawfes
H
heat
i, — R. 3RS
H
iv. O‘ PO T s g

i—P,ii—S/iii—-R,iv-Q
i—P,ii—R,iii—Q,iv-S
i—Q,ii—R,iii—S,iv-P
i—S,ii—Qiii—-R,iv-P

NS
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118. Correct match for the products of the reactions in
Column A with the properties in Column B is

Column A Column B

: + 2K —— :
I © P. aromatic

Q. antiaromatic

1. -

R. non-aromatic

g S. homoaromatic

i—P,ii—S,iii—R,iv-Q
i—P,ii—R,ili—Q,iv-S
I—Q,ii—R,iii—S,iv-P
i—S,ii—Q,iii—R,iv-P

el NS>

119. Feafaf@a FfAfrar # a8 RfA= JiTs A
EtO,C

A CH4C(OEt),
cat. CH3CH2002H BnO\/\)\

heat

1. OH OH
BnO_ A Bno._ L _~_

3 OH a OH
BnO\/k) BRO.__ A~

119. The correct starting compound A in the
following reaction is

cat. CH3CH2002H BnO\/\)\
heat
OH OH

1. BnOM 2. BnO\/k/\
OH OH
3. BnO\)\) 4. BnO A



120. frfaf@a sfafrr & e qea 3o §

120.

121.

121.

N
{3
©/NH2

ch.
N

NaNO,-HCI

pH = 5-6

N
v e
O
R I\
{2 {2

sl ot

The major product formed in the following
reaction is

/ N
{3
©/NH2

7 N
Gy

2.

Z=-Z

NaNO,-HCl

pH = 5-6

IS
N

I 2 N
i v i
N\ 7\
[y 4 0y

Cl N

N

T&h o & X-THIor u3st R{ada =T @ urca
sin?0 & AT 2x,4x,6x,8x & S& x, 0.06 &
TR &1 38 AT FI ured &= & e 39y

#A ot a8 X-faor i awer 5 154 A B

TUcheh Aol JAT Teheh Aol oIFaTS HAT ¢

1. BCC, 3.146 A 2. FCC, 3.146 A
3. SCC, 6.281 A 4. BCC, 1.544 A

The sin?6 values obtained from X-ray powder
diffraction pattern of a solid are 2x, 4x, 6x, 8x
where x is equal to 0.06. The wavelength of X-
ray used to obtain this pattern is 1.54 A. The
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122.

122.

123.

unit cell and the unit cell length, respectively,
are

1. BCC, 3.146 A
2. FCC, 3.146 A
3. SCC, 6.281 A
4. BCC, 1544 A

T&h 56 SIREE & T H AR Hgiaal &
faaRoT AT g §

A

Weight fraction

Molecular weight

7 C AEd i §
L, AT M, , ShHAST:
L, AT M, , ShA:
L, AT M, , ShAST:
T M, | S

El §|
El E| E| §|

.4>_ooz\>e_>
=

Distribution of molar masses in a typical
polymer sample is shown below

A

Weight fraction

Molecular weight

he

—

A B

w

and C represent
and M,, , respectively
and M,, , respectively
and M,, , respectively
M,, and M,, , respectively

n»

N El El

1\71
M,
IVIW

v

rPwbdhE

n?»

TS Folac W] & fou ar aRag TRl
e 19w 2, B, > E (E @Y Fe ¥),
s afast Fe (1) @ (v) Rufas 3o &
for fa=fof@a suar & @ Sger g
T E, T8

LT,>T; V,>V,

T,>Ty; V, <V

T, <Ty V, >V,

IL,=T; V., >V

> wd



123.

124.

124.

125.

125.

126.

126.

127.

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

LT,>Ty; Vo>V

2. T, >Ty; Vo <V

3.T,<Ty; V, >V,

4. T, =Ty V, >V,

fever-3nfic geae & sufeafy g

o] Y afy & fow forais §
1.1 2. s
3. I+s 4. | -s

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

1.1 2.8

3. I+s 4.1 -s

Z =5dUT 3T ~—13.6eV & UHh Folaelr
fas AP & TR F v nfdea

ygser 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,is

1.1 2.5

3. 25 4. 36

I TF JEHARAST dGT Beld y B P =
Ap, & T & g, a@r ¢ o JHARA ger
]

1. Agfdr &

2. Avfa ef@Er &

3. Atfoa §

4. AFg o VE* @R &

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

1. A is hermitian

2. A is anti-hermitian

3. Ais unitary

4. Ais any linear operator

R €, FoT & AT fr Feade 3@ |
&NeT Vol § 9 Hfe i dYfE ¢, Ired
g g1 enfdg [err fir g Reaaw
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127.

128.

128.

129.

129.

TEAT AT E, &, o S THARTAT §er g
g 98¢

1. 20
3. € + € £ E

The ground state of a certain system with
energy €, is subjected to a perturbation V,
yielding a first-order correction €;. If E, is the
true ground-state energy of the perturbed
system, the inequality that always holds is

l.e =0 2. €g =2 E,

3. €g + €4 < E 4. €y + €, = E

gISglslel 30T I 3cdfsld 3EEdT b %) &l
HEHRIE  wUfes d6 [1o,(1)10,(2) —
10,(2)10,(1)] & AU &l 1o, AT 1o,
% LCAO—MO WOR &I, 1s-3f0as 3nfdcar
& Ul A AT ¥, I8 fAvey ¢ " § &
39 a3 Holed H

1. Hhad IFIh AT gl

2. %haol TgHASTH AT g

3. i durT AgEdlsI Gl AT gl

4. F 3mafas AT § 3R T & gewAeE H9T
gl

The spatial part of an excited state b 3%} of
hydrogen molecule is proportional to
[10,(1)10,(2) — 10,(2)10,(1)].  Using
LCAO — MO expansion of 1g, and 1g, in
terms of 1s-atomic orbitals, one can infer
that this wavefunction has

1. only ionic parts

2. only covalent parts

3. both ionic and covalent parts

4. neither ionic nor covalent parts

ST U] & TH 3cdiold  Felerelioh
gy & Qv 3Taad 3nfvas 3nfdeca &

[17,] [30,]1 3RS & 3E Sadcia®
=g & fav ganfag anfPas ug uds &

1. I 2. 3%

3. 1A 4, 1y

The highest molecular orbitals for an excited
electronic  configuration of the oxygen
molecule are [17Tg]1[30u]1. A possible
molecular term symbol for oxygen with this
electronic configuration is

1. 'm 2. 3%

3. A 4. 'y



130.

130.

131.

131.

132.

132.

H,0 319 & foesids 3aear 4 B, @AfAfT
Fr 3cafard 3aTAT H Solaeriolsh HshaoT

Cp | E € 0, o

Ay 1 1 1 1 z,z2,x%,y?
A, 1 1 -1 -1 xy
B; 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 y,yzZ

1. 3feTHd T g

2. x gdUT & WY AT g

3. y gdul & WY A &l

4. 7 GauT & FIY A Tl

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

Cw |E C o, q)

Ay 1 1 1 1 z2z%x%y?
A, 1 1 -1 -1 xy
B, 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 v, yz
. not allowed

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

A OWOWN -

dhael YT AU F Teg FAMAT foig aegh

& A Bl
1. Cypp, Doopy 2. C3y, Cap
3. Dy, Ty 4. Cypr Coop

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

1. Cyy, Doopy 2. C3y, Cop

3. Dy, Ty 4. Cyy, Cony

HBr & fau guias g qur #Aifas aee
3mgfed shARr: 10 cm™! dUT2000 cm™* €1 DBr
& T sooh 3TET AT & oTarstaT

1. 20 cm™1 AT 2000 cm™?

2. 10cm™13AT 1410 cm™?

3. 5cm™1dYUr 2000 cm™?

4, 5cm™1 dUT 1410 cm ™t

The rotational constant and the fundamental
vibrational frequency of HBr are, respectively,
10 cm~1 and 2000 cm™. The corresponding
values for DBr approximately are
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133.

133.

134.

134.

135.

135.

1. 20cm~1 and 2000 cm ™!
2. 10cm~tand 1410 cm™?
3. 5¢cm~tand 2000 cm™?
4, 5cm~Yand 1410 cm™?

frafaf@a & & 30y S &=, ArsHae qur
goie T WihT B, 98 &

1. CH, 2. N,0
3. C,H, 4. co,

Among the following, both microwave and
rotational Raman active molecule is
1. CH, 2. N,0
3. C,H, 4. CO,

T 200 MHz NMR TIFgHIey & Th 30 ar
gfas S 2 ppm @RT gUS §, gter &1 9fEd
oA fAgdie 10 Hz 81 31 & f@eardl &
ALY 3R du oA« fagdies 600 MHz
TUFCIHAIEY W BT, e

1. 600 Hz YT 30 Hz

2. 1200 Hz 99T 30 Hz

3. 600 Hz T9T 10 Hz

4. 1200 Hz qAT 10 Hz

In a 200 MHz NMR spectrometer, a molecule
shows two doublets separated by 2 ppm. The
observed coupling constant is 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

P(V —b) =RT g baaTR e g, & &
Teh Al & T qEar $Hr FHAHor A

OH
2 (5>T$r AT ¥
1. V-b 2. b
3.0 4. % 4p
P
The equation of state for one mole of a gas is
given by P(V — b) = RT, where b and R are

constants. The value of (a—H) is
oP T
1. V—-b» 2. b
3.0 4. %4 p
P



136.

136.

137.

137.

138.

138.

TS HH HHAT H AT F IR T g
$HY & Ig sy @ @ed § & Ba
AT 1 fAwaor e gl

1 2,

P P
T T

3 4.

P P
T T

The volume change in a phase transition is
zero. From this, we may infer that the phase
boundary is represented by

1 2,

P P
T T

3 4.

J P
T T

= (5), 2 - (%),
3 - (5), 4= (%),
The partial derivative (S—IT/)Pis equal to
L =), 2. - (%),
3 - (5), 4 - (%),

Ifg Th T Wesd N Foid, S99 9 Th
seg TR 4k & (B,) & WY aul
Tl @f@a gar §, &AM —hyB,/2 dUT
+hyB,/2, €, a9 W F oh &7 & W@y
aur AT 3raedr # Ay $r IRRedisit &
3IT §

1. e—hsz/‘l-kBT
3. ehyBZ/ZkBT

2. e—hsz/ZkBT
4. ehyBZ/kBT

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
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139.

139.

140.

140.

1. e—hvBz/4kgT
3. ohvBz/2kgT

2. e—h)/BZ/ZkBT
4. ehsz/kBT

TS IR Sifer T foad Feil TRl FT IR
AT §, Foll 3 & AT kpT & ST &
quT AFATH €T ot g ¢, & v

TSI BeleT gl

1l e 2.1/(e—=1)

3. ef(e—1) 4. 1/(e+1)
Partition function of a one-dimensional

oscillator having equispaced energy levels with
energy spacing equal to kzT and zero ground
state energy is
l.e

3. e/(e—1)

2.1/(e—1)
4. 1/(e+1)

s JfRfRar Rrfaf@a wufas gef O
ol &

k

A+B 2C (Fast)
k.
ky

A+C ——— > D (Slow)

(Fast = dIFT; Slow = )

AT ST & ¢ 9X TR gan HiewAshcad
ST Fhd &l A B Flegdl AT FA R D
3cUTGsT & &Y §¢ Sual

(AT NTIAT k,[A] < k_4[C])

1. 231?|T
3. 89T
Pl

2. 49
4. 2V2 9

A reaction goes through the following
elementary steps

ky

A+B =———=

k.

2C (Fast)

kp
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_4[C])

1. 2 times
3. 8times

2. 4 times
4. 2+/2 times



141.

141.

142.

142.

3T 3R AfRfRar & Sy e 7 &I

S8 aT FHAIAIOT T ITEIOT HICH &, TE &
r = k[X*][Y*>7][H*]

16 mol L1 AU 4 mol L™ 3T THLY WX &I

AT HAA ke TA k, & SR Fhel

fadies (B = 0.51) %q?::frln"z%

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[X*][Y?7][H*]
If ki and k, are rate constants for the reaction
at ionic strength of 16 mol L™* and 4 mol L1,

respectively, In :—4 in terms of Debye-Hiickel
16

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

2. 8B
4. 12B

Hyeedle & HJdR &l JHTAfharsit

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

& T FAW AT R qd TRETAThT 0T,
FATHAT 2 (A,) TUTL(Ay), & T HT AT

()2

Tdrefier gefa (g/mol) [ (nm)
X 5 0.3
Y 20 0.5
M 10 0.4
N 10 0.4
1. 4/5 2. 5/5
3. 5/3 4. 3/5
For two reactions
X@)+ Y(9) —Z(g9) 1)
M(g) + N(g) — P(9), 2

according to the collision theory, the ratio of
squares of pre-exponential factors of reactions
2 (Ap) 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. 5/5

3. 5/3 4. 3/5
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143.

143.

144,

144,

(i) Zn + 4NH; — Zn(NH;)3* + 2e,
(iiyZn — Zn** + 2e,

T 3fedfderd &d@or (1:1) (MW = 200 g mol™) &
25°C W HJed Stely fafee aur sl &r
faferse arethard e 1.5 x 10° ohm™ dm™
Jqr 15x10°ohm* dm™* §l 3O YT TG
ROMAA HT Il ATelhcd IIRTAT TeJcAT
W HAA: 0.485 dAT 1.0 ohm™ dm? mol™, gl
SGoT T 25°C 9T STel & Rergar (gLt )

1. 1x10°

2.1x10°°

3. 2x10
4. 2x10*

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 10°°
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 is

1. 1x10°

2.1x10°

3.2x10"

4, 2x10"

fear amr &

E°=1.03V
E° =0.763V

el Zn(NHy)i+ & e fageer faadrs &

emsrar (22225 = 0,0591)
1. 1% 105 2. 1x107
3. 1x10° 4. 1x 102
Given
(i) Zn + 4NH; — Zn(NH3)3t +

2e, E°=1.03V
(i)Zn — Zn**t +2e, E°=0.763V

the formation constant of the complex
Zn(NH3)2* is approximately

(2'303” - 0.0591)
1. 1% 105 2.1 %107
3. 1x10° 4. 1% 1012
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145. o F OI2ud 2@ adTwehe $r Ao ardedr 145. The molar conductivity (A) vs. concentration
8 . 3 2 (c) plot of sodium dodecylsulfate in water is
O g (c)® T AR expected to look like
W OH IFR #T ¢, @ §

1. 3,
1. 3,
NS 4N\
A\/ A/\
C (o}
c c 5, 4,
3, 4,
A A
A A
C (o}
C C

[ FOR ROUGH WORK J




