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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 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 4(253)
Beryllium Be 4 9.012 Osmium Os 76 Y1902
Bismuth Bi 83 208.98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 06.4
Bromine Br 35 79.909 Phosphorus P o 3 $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 adium _s 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) Rhodlum r Rh 45 102.91
Dysprosium Dy 66 162.50 dlum. Rb 37 85.47
Einsteinium Es 99 (254) Rut ni Ru 44 101.1
Erbium Er 68 167.26 Sama@ri Sm 62 150.35
Europium Eu 63 151.96 Scand! Sc 21 44.96
Fermium Fm 100 (253) Selemum.. - Se 34 78.96
Fluorine F 9 19.00 S111cor’ Si 14 28.09
Francium Fr 87 N@23) Silver Ag 47 107.870
Gadolinium Gd 64\ 157.25 Sodium Na 11 22.9898
Gallium Ga 69.72 Strontium Sr 38 87.62
Germanium Ge 132.1 72.59 Sulfur S 16 32.064
Gold Au w79 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 N 67 16493  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 1 Ir 77 192.2 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 “¥ T 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 i Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium . Lu 71 174.97 Yttrium Y 39 88.91
Magnesium . Mg 12 24312 Zinc Zn 30 65.37
Manganese | Mn 25 54.94 Zirconium Zr 40 91.22

| Mendelevium Md 101 (256)

*Balhed on mass of C!% at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isot@pic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
isotope;)
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39t e aars
M EoleTe I GeTHTeT 9.11x 107%'kg
h  CICACERICT 6.63 x 10734 sec
©  gorCle & A 16 x1071°C
k' Qoo B 1.38 x107%%] /K :
C ShTel ST 94T 3.0 x 108m/sec {
leV 1.6 x 10719 | .r'l )
amu 1.67 X 10727kg r r
G 6.67 x 10711 Nm?2k g2 _
Ry ﬁgagﬁ- ﬁl’q?nq; 1.097 % 107m=1 {
Na 3ANITTEY TEAT 6.023 1 10%¥mole™" !
& 8.854 x 10~12Fm~1 g (
Uo 47 x 107"Hm™! ”
R Arer 3T Daais 8.314/K *mole™?
¥y 1 |
| J
USEFUL F UNDAMAENTA‘_; CONSTANTS
m Mass of electron 9.14 x 10 3%kg
h Planck's constant "6.63 X 10734] sec
e Charge of electron ( 1.6 x 1071°C
k Boltzmann cdhstant ' 138x107%J/K
c Velocity of Light 3.0 X 108m/sec

eV 16x 10719

amu 1.67 X 1072%7kg
G 667 x 10711 Nm?2kg~3

Rydberg constant 1.097 x 10’m™1!

Na i Avogadro's number 6.022 x 10%3mole™?
e,  8854x10"12Fm!

villo 47 x 107" Hm™!

4R Molar Gas constant 8.314JK " 'mole™?
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W \P ART 'A" 3. 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.

! i . What is the production of copper in tons/day?
AT agell & AP UH & dfed 7§, AT 1. 80 2. 12

FN g T gt A H A W Bl 3.120 4. 150

& e A
TE T T G A 4. Rt v o g8 Reeh 2w & 9F A Yo

ORI 98 B 987 & AFE 9T g=ar B .
Fler-ar sy 2far fSemer o T §2 aﬁa&ﬁmﬂ;ﬁ &l Waéf?qﬁ?raﬁ'crraﬁ

1. T B §gA a1 H | § B
. FaW I Fg 9 F @ B S

. G I I G 99 g6 9 7 Y
W Bl

. A BIET TgA & Hblel HSToIl
6ol & AR & qd A g

wWN
Metric ton

AN

T T T
2000 2001 2002 2003 2004

Year

-
1. 2001 2. 2002

The houses of three sisters lie in the same row, // '
3. 2003 4. 2004
I

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 A &=
4. The youngest sister’s house ligs pn ghe east N
of the middle sister’s house.-

J
4. | Wheat production of a country over a number
years is shown. Which year recorded
ighest percent reduction in production over

rghe pre\fl}z)is year?

Metric ton
g
(=]

T ARGl FTIF X JAT YT o @legry

el fAdeldr § dar ﬁm’i‘:’SO T A & 00 2000 2002 2003 2004

TR 3HF T T 2Y AN 2 X U ;A 1. 2001 2 200
%|agﬂaufg??@awa€ﬂ%waﬂaafr 3. 2003 4. 2004
Fel Ao §, 98 & .

"1 wUd48.24 Jf |2 w2864 5. T om0 31 # el Wity FA-H1 e
3. ¥9U 32.14 4. ¥F 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs.3.50 and is left with Rs. 2Y A @) O
and 2 X paise. The amount she started with is 1. 2.
1.'Rs. 48.24 2. Rs. 28.64

3. Rs. 32.14 4. Rs.23.42
r

TF @ 1000087 i F Whiel forEd 1.5 O 0
HR % TIET §, Ush THolC AT Yarel Hlcll gl 3, 4,
THY GiAsT & 80% drar 34T T fehrerar
¢l fraer camfafes afer serr Srar g2

1. 80 2. 12
3. 120 4. 150 A A
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5.

What is the next pattern in the given FRIG ﬂ(\;q’[‘ F ¢fSearg 38 7 gifer 9 o giar
sequence? § SefF B @ur ¢ & WgFd daT Aed F
glg 3 Tfeara 3& 5% o gar g1 39 afed #r
! gl arell g grfer I et & g2
L O L 1. 10% T8t 2. 20% AT
. , 3. 10.66% oTH 4. 6.66% °ITH

7. A man sells three articles A, B, C and gains
10% on A, 20% on B and loses 10% on C. He

] CJ breaks even when combined,:;sélling prices of

A and C are considered, whereas he gains 5%

when combined selling prices off B and C are

D considered. What is I.his net loss orgain on the

sale of all the articles?
A A 1. 10% gain ' ; 2.20% gain
3. 10.66% gain 4. 6.66% gain

FT T F W & e doT wF st _ { o

I H AR JET0T AT ¥l ST & R 8. W?maﬁrﬁfﬁmma

Ry cafed &1 el & ofel & X doT TEEA (FE SRR & WET) W fAeRwr

caf freeT & O AT SeTT F [ | e a1 g e e
: ' F T FUT I §?

1. & a gEfeaEea F wHa, AT & f ‘ y

farfast & ofr gt acae {
2. i & F B, e TE M, R o
RS B Fofr gfr sraRafda @il | (£ N
3. H@ﬁﬁ/ﬂyﬁ'{——d Sl AT Hqﬁaﬁaq_ﬁ?ﬂ’ u§ _(2) 111 oo p -] Sealevel
g fwfasr #r Fohe gl g seh 3 :2 —
4. &7 &1 woamaty g f@fasr#r sofr g F e ~
alell T ' -10 A\

_120 10 20 30 40 50 60 70 80 90 100

-~
Cumulative % of surface area
A person completely 5nder {sea water tracks ’

the Sun. Compared to an' observer above
water, which of the following observations

1. gl &1 FAg H1 RN H9T Fog

would be made By the underwater observer? JER & A Bl

1. Neii}}ller the timﬁz of §ur;riﬁe ;)]r S}Jnset 2. WHE SR ¥ IR T T8 F Fer SEe
nor the angular §pan of the horizon »
changes. g Pary & IFR IR 2 FaA. Faa A g

2. Sunrise is delayed, sunset is advanced, but 3. WG STolEcR @ o &Y Tcdg & Fol aTahel
there is no change in the angular span of the T TN FH R 4 FA. RS § A Y
horizon. | e

3. Sunrise and sunset times remain unchanged, 4. WA STelte a . SRR aqa
\but the angular span of the horizon shrinks. SR & Faifaes a1 ¥ 3’8& gl

4. The duration of the day and the angular
span-of the horizon, both decrease.
8. Based on the distribution of surface area of the

AT gEIIT A, B IUT C & S99 W AT Earth at different elevations and depths (with
reference to sea-level) shown in the figure,

AT FT A T 10% AE, B 20% WA which of the following is FALSE?

C W 10% g1fel gIcll &1 ATUT Coh dgFa
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1 Sea level

A B NONB O
./

Depth/ Elevation (km)

|
©

-10
-12

0 10 20 30 40 50 60 70 80 90 100

Cumulative % of surface area 9.

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

ar aEg3t A aUT B & FHI-GY AH N oA
el I gl

Time

; \

Distance L "
e areft A Ireer-gee F% & SR, Al
T A A R et # g e
IE GATT &7

_—

[y
&

@
g {
R}
a
B
. ™,
Time 1 | \
2. N
) B
c
)
L2
e A
) Time
3. N
o] A
g
kA B
a
Time

>

Distance

Time

Time-distance graph of two objects A and B
are shown.

Time

Qistancre F

s % ;
If the axes are 1I{terchanged, then the same
information is shown by
|

i 1.
A
g
[
13
2
r B
|
Time
2.
et B
=
i
k%]
e A
Time
3.
] A
c
2 B
2
Time
4,
g
| B A
k7
2
Time
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10.

10.

11.

11.

12

AT SFEt 7 gde 7 30 Afhae ¥, I8 o
T eddd IET W W@ §| IEER o3
30 el §Y F IRAT 95T §1 FAF el A
W T et O gFat & diede & 394
T ufad ST UF dAlhole TFT & T H o
gl T T §¥ ¥ TR & I 38 I
3RFAA Tohdelr dichelc AT Tgalm?

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

T gearel 90 efleX g¥ A 10 e U
fAeTar 81 T gy &1 1/5" 69T due & 9
9E AT T H I §U T B AN & GAWT
HR el fAerar B 36 fAHer 7 gl 9 gy

T 3 "4

1. 7228 2. 28:72

3. 20:80 4. 30;}70“* j
Pk

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 propbrtion of water to milk
he sells now would be

1. 72:28 | P .128:72
3. 20:80 g " 4. 30:70
4
ar SATRIer r A & Heel IS

& HedReh U H GEET &l §9 36N
T TF g@ & T FEfh ol 9 AT A
T FYU=T # @ HlA-AT FYA TET 82
1.Ha?mﬁuaﬁaﬁ%@4almm-eﬁaa%|
2. 3 e & O § 29 A ga B
3. St aREet o g WA e ¥ 3

4. BIC AT # 93 F 296 &4 ¢l

12.

13.

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. f
4. The smaller coconut contains tvgice the
liquid in the larger one. {

ot Iwr 7 & ﬁ_?i;-w HS gl & Tl
sher 1 axfar @2 (3rAid STer 1 FealeR
aTfereferar 18- f

. 1 Density (kg m3)

1000 1002 1004

Depth (m)

0 I ] I
10 -
1 20|

Temperature (°C)
-4 0 4
0 | T T
10 —
20 |
Temperature (°C)
0 4 8
0 T | I
10 —
20 |

a Density (kg m?3)
1000 1002 1004

o 1 T f
10 +—
20 L

[ 5

Depth (m)

w

Depth (m)

Depth (m)
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13.

14.

Which of the following graphs represents a
stable fresh water lake?(i.e., no vertical
motion of water)

Density (kg m3)

=

1000 1002 1004

0 T I I
10 —
20 [

Temperature (°C)

Depth (m)

g

-4 0

4
0 I T T
10 —
20 |

Temperature (°C)

Depth (m)

i

0 4 8
0 T I T
E . 5
=
5 X4 f
a \
i
20 |-
d -~
4. Density (kg m3)
1000 1002 1004
0 I I T
E
£
B 10+
[
a
20 |

|

T o7, gaT S faudd feur & 3ua R

T ek H @ g1 A HROT ¢ R

I. EaTEY 3 R&R & 3ifedd St
EHOT il H TETIAT T B

2. gaT 319e @1y PR Y rer Fr o
a% ugar § s 38 R &
geal H AR g Bl

14.

15.

16.

3. gar @1 fawlia feer & grAeaa: gefr
gRATET gt & 38 g} B HT&R0T
frerar &1

4. gar r ol fear & amg fr RFufa s@dr
Wa?ffwa?ﬂﬁqézm e # HAcg
AT B

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 burslf; for killing the
prey
2. the wind carries the scent of thﬁprey to the
tiger and helps the-tiger locate the prey easily
3. the upwind area L?sually has denser vege-
tation and bettet camouflage
4. the upwind location a'i@s the tiger by
not 1ett}ng its smell reach the prey

-

\ {
. TF Tohd e (HER) & 1w afea &

fafevor grar €1 3mad demiT & giEHe

' 0.1I;'}nW g &1 fafeor gar g1 afe g

R A 100m A g W ¥, 3 B 3w

¥ LT g &, @ 39 A dh <R @

Sgee ATl SOl (E,) T 319% B F vgae
(el 3t () 1wy e g

1. E,>>E,
2. E;>>E,

3. E,=E,, 5l §9&% 9= & fov a& &
4. & I SRR SAITHI Jofell & &
gAed e g

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

e e f dEgdr 5 A g e @
I | GAT §1 I8 YT HUel &7 W 2
TFRt gid d. B oafa & gaEdr g1 e
39 38T & FATR fohd a1fd & Fardr gdia

gt g2
1. 1 mm/s 2. 5 mm/s
3. 6 mm/s 4. 10 mm/s
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16.

17.

17.

18.

18.

19.

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

TH B H OMER 18 x 24 §1 3 TH FA
MR TBell i TgAdA HEar frden gl
Srad & aqof v fher o eser @ A

ST TohT ST 7
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

Th UREYAH Jafae dar o faRe
IEIET arel &1 H 3ofchl JTETEr T oAl
s & faw 30 Aidl # Uhs F 3T Hr
Wmagﬁwma’m‘rﬁﬁf?n%",
AR orar & & 3T A @ g Al fr wEA A
Ao &1 3o ST & 3TYR W didl &r

AT IEIET el Sl SR
1. 70 € 428150
3. 160 { 4.1_100

To determine the number of parrots in a sparse
population, an 'scologist captures 30 parrots
and puts rings around their necks and releases
them. Aftera We!'F 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

u%aﬁqﬁra?'irmaxﬂwﬁﬁﬁm
o & 3ifaw Regat & deh Y & e
= g F g orifea & qur e
& & Athell HI HuTd TAR?

10

19.

20.

2. n-t1
2
3. m—1/2 4. 2m—1/4

The mid-point of the arc of a semicircle is
connected by two straight li S to. the ends of
the diameter as shown. What is the ratio of the
shaded area to the area of the triagfg'le?

4. 2m—1/4

ﬁﬁmﬁmmaﬁaﬂwﬁ

3T AT & Y9 @), 37 arerst &

Groel B 3T Fa areh S ¥,

HROT &

1. BRATETY (STel geTeqfl) FIST T AT
TS & T T TgTaS F Aehell &l

2. 3o dTell gAY (Sfef deieufd) arelr &
ol JHIFHSIT HT 5 A B

3. grafley ST S gaeata Asfodl &
foT o 3mER @ g

4. FRTEY (STel gofEqfa) arell # el
qerd Bisdr gl

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.
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21.

21.

22.

22

23.

23

24.

24.

HI'T \PART 'B'

goilole U3 () & OfEd & & fav
3caier—Y HOMO  (highest occupied molecular
orbital) & LUMO (lowest unoccupied molecular

orbital) H SolTeIdeh THATT gl
1. t* > c* 2. m—>*
3. o> o* 4. 1 > o*

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. t* > o*

3. 6 > o*

2. T—n*
4. 1 — c*

trans-[Co(en),CI(A)]” & SioI-379ged &
Aot arem g9 IfE FoRIgs & @ cis
3G & fORTe =g=1a g §, 9 A ¢

1. NO,” 2. NCS™
3. CI 4. OH"

In the hydrolysis of trans-[Co(en),CI(A)]", if
the leaving group is chloride, the formatlQn of

cis product is the least, when A is, ﬁ
1. NO, 2. NCS™,
3. CI° 4. 01?“

[XeFs]|” & fow q—mf%‘l?r YF NMR T9acar

ST T GEAT, P& J33d § [ PXe (1
:l/z)aﬁragam’s‘:%%] (

1. ar | 2. SR

3. dieT ‘4 4. TH

The expected nu ber| of "F NMR spectral
lines, including \atelhtes for [XeFs]”
[Abundance of '**Xe (I =15) = 26%]

L. two - 2. twenty one

3. three ’ 4. one

[I—\ﬂﬂHHH 37TS=T 10T ST FATTRAT

AT %
1. 180% 2. 120°
3. 60° 4. 90°

The expected H-H-H bond angle in [H;]" is
1. 180° 2. 120°
3. 60° 4. 90°

11

25. "HA  [Ruy(n’-Cp)y(CO),(Ph,PCH,PPh,)] (18-
Solgeld AT &7 dreld LT §), & 39Ryd
U] foeresh our arg-endg Jneeet i Eer

HHT: Tl
1. 0 1 2. 23T 1
3.3dur1 4. 13ur2

25. The number of bridging ligand(s) and metal-
metal bond(s) present in the complex [Ruy(n’-
Cp)2(CO),(Ph,PCH,PPh,)] (O'Beys 18-electron

rule), respectively, are gﬂ(
: 2.24nd 1

1. 0and 1
3. 3and 1 i 4. 1 and?2

26. fAri@d FFer H IMes ST TeFdIanor

aEar %'- -
= Me//q’ Me
/' 2 "-.P,
Il
i }r
VJ
‘ /cl—Au—AuU—CI
/")
- £
P,
.r Me\\\\ \Me
1. 0 2.1
3.2 4.3

26. The oxidation state of gold in the following

complex is
Me// Me
4
( P
CI—Auk—ju—Cl
P
Me\\\\\ \Me
1.0 2.1
3.2 4. 3

27. [PtCl)* & Uohld & THGT &l &I o d+h

v gaifes &, ag &
1. ARE=ST 2. Tl
3. ASFAIgFHTT 4. 1578
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27.

28.

28.

29.

29.

30.

31.

12

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

1. norbornene 2. ethylene
3. cyclohexene 4. 1-butene 31
Athdirdfed WA p’ oras o aaiftes
€ T E
1. Br 2. CI
3. CN° 4. F
) o 32.
The nephelauxetic parameter ‘B’ is highest for
1. Br 2. CI’
3. CN” 4. F
[Cr(NH3)s]’" & Solaglieleh TAa¢H H “Epe—
Ay, THAUT TfEd BIaT § 9THaT
1. 650 nm W 2. 450 nm W}
3. 350 nm W 4. 200 nm WX 32,
The ‘Eg— Ay, transition in the electronic ,-’/"{
spectrum of [Cr(NH;)s]*" occurs nearly at |
1. 650 nm 2. 450 nm |
3. 350 nm 4. 200 nm

Freffeeh VTge3d T 3IRA CO, & STedretel
#, CO, T TuA I gl & A

1. Teoli® & Hfshd T & OHagcr,\ﬁ,.{

dcardrd fS=h @l 'y |
2. UeoliH & AfhT TUT & H:0 ¥,
deqeard S &
3.W$m¥é?ra;mﬁ
dcaedrd OHW &1t |
4. TeallH & Fihd TIAT & oesh O

dcaeard H,Q[T 4| 33.

)

In the catalytic hycfatié,n of CO, by carbonic

anhydrase, CO, firft 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,O

34.

3rfaferar

+ —_
HX@q + HyOgy === H30 (o) + Xaq)
& fIT [X g ATTE® g I X &

1. OCI”
3. CI

2. F
4. NO,~

For the reaction,

+ —_
HX@q + H20q) H30 aq) + Xag)
the highest value of [X]q) , when X" is

1. OCI” 2. F
3. CI 4. NO,~

d.c. TR F T W HUT §

. E,@egadr W s & |
.Wﬂwﬁwﬁngq@?@a@g%
. AT arr ¢ faavor ang &1
AT GRT FI FgrIh faegd 9y
1 99X HHAT Tefed HT &l B

A LN

The corredt statement for d.c. polarography is

1. _Ey), is concentration dependent

2. Dropping mercury electrode is a macro
glectrode

3. Limiting current is equal to diffusion

Icurrent

A large excess of supporting electrolyte

eliminates migration current

—

33. [ragrer o fvawer # afed oo &

(A = IR WSAATHIAT; ¢ = LT FoITd; 6 =

gHTar AR Uifear &, N = oed
URATULST T HEET; | = &731h)
12 2, A
@cN A
.= 4, &N
AgcoN 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 5 9oNA
" goN Y
A oN
: 4. 2=
AgpoN A

grafAs aeee O (Fger &1 3uier #gr
A 8) Tl

. IRUT AT CASHT Scholed TUFCIATeT

. Forr faggor XX gfadiTd Secifafa

. TSN o9l alecuRITA

. GHEEYTAR Tl GedHT Tereliaf

AW NN ==
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34. 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

35. Rubredoxin, 2-iron ferredoxin dUT  4-iron

ferredoxin & ifcas WA TfhT T H
3URYT  IAFEAd  Tedl (AT Towlss)
URATUSAT hT HET § HAM:

1. 0,2TAT4 2.2,49UT3

3. 0,441 2 4. 0,213
35. 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. 2,4and3 /
3. 0,4and?2 4. 0,2and 3 [

36. wrfcas mmawwﬁagammm

UTq 3AIEESS §
1. Nal
3. La12

4
</
The metal iodide with metallic lu$tge and high
electrical conductivity is -

1. Nal 2. Cdl,
3. Lal, - 4. Bil;

2. Cdl,
4. Bil;

36.

i.
frafaf@a e & s C-H et &
e Jmaetr a3t &1 @Er Ha &

@—H iD*#—H ._ @%H

37.

39.
a c
1. C>B>A 2. A>B>C
3. A>C>B 4. C>A>B

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

following compounds is
o O

=

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

38.

38.

fArfaf@a diffent v srdadar &1 @8 waA
gl
o O
Q M
o 0
A B C
1. B>C>A 2.C>B>A
3. B>A>C 4. C>_A>B
The correct order of the 'Facidity for the
following compounds.is : r’ )
o) o f
M
(0] * ’_ o)
A \'s c
1“B>C>A 2.C>B>A
4. C>A>B

1. I fRYer § dar §&qor Pl

2. Aifde foRter § dUr F&90T M Bl

3. A feRe & aur sae gafafa
C,-378T g

4. 2fNF YT ¥ aur s AR
del &l

The correct statement about the following
compound is

Me

compound is chiral and has P configuration
. 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

N —
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40.

40.

41.

41.

42.

14

fAefafad difs & A g9 & 3. Tic=c = Oprpr
Ph o 4, ng, —> Tle=C

>\\Me

w~g Me 42. Molecular orbital interactions involved in the
Ph first step of the following reaction is
1. qAESY H. H
2. IEEARARIS I + Br—Br —— [
3. Udfecdieriasd H™ "H
4. TAATcHS favaArafas
1. Te—c = C*prp;

Methyl groups in the following compound are 2. g = G¥cc {
Ph _o 3. Te=c = Opr-br

>-\\Me 4. Ny — Tc=C _r‘;
pr "0 Me 4
1. homotopic 43. 4-a’m’|aaé?r & 3133933@1? A e g

. diasterotopic

2
3. enantiotopic
4. constitutionally heterotopic
Arfaf@g 3 F v S =
WIS F § GRS TATS FEIT §
r'

\M * W\ 4 o
¢ o d |
&/ ) ( < 43. The major product formed in the dinitration of

== 4-bromotoluene is

Among the structures given below, the most
stable conformation for the following compo-
und is { ’
\
‘4
“ 3
o

"n 44. F@ATRIT Fr FEafaf@a Sofr
rARET 3IMFT & gun we (Z = CF3/CH;/OCH;) & faw eX fagdient &1 &er
TEATAT 3nas et 6 e § A &

NO, NO,

H_ _H Br RN o :

:[ + Br—Br — [ z o ’ "
H H Br 1. CF;> CH; > OCH,

2. CF;> OCH; > CH,

1. Te=c = G*prr 3. OCH;> CF; > CH,
2. ng; —> G*c¢ 4. CH; > OCH; > CF;
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44. The correct order of the rate constants for the
following series of reactions
(Z = CF5/CH3/OCHy) is

NO,
+  H-N —
o 29%®

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

45. deolld  dUr VHCABERdT & HAT &
'H NMR # HHAT ARl & & Teheh HIod
Bid 81 Seollel : WHEIATSEISe Ao 37Ul §
1. 1:1 2. 2:1
3. 1:2 4. 6:1
45. 'H NMR spectrum of a mixture of benzene
and acetonitrile shows two singlets of equal
integration. The molar ratio of benzene:
acetonitrile is
1. 1:1 2. 2:1
3. 1:2 4. 6:1
46. JMfaH ST 3314 TUT 2126 cm” W IR 3G feear
gl &, 98 & 4
1. CH;(CH,),CH,SH < j
2. CH}(CH2)4CH2CEN 4
3. CH,(CH,),CH,C=C-H Vi
4. CHj3(CH,),C=C(CH,),CH; "
46. The compound whichshows'IR frequencies at
both 3314 and 2126 cmf' s
1. CH3(CH,),CH:SH {
2. CH3(CH2)4CHQCEN
3. CH;3(CH,)sCH,C=C-H
4, CH}(CHz)zCE (CH2)2CH3
i 4N
41, Tt % el 3gfwa
NMR # 3uf&aa T T TEIT §
Br \
<> |
?r Br
Br §
1. I 2. O
3. 316 4. cH
47. Number of signals present in the proton

decoupled C NMR the

following compound is

spectrum  of

15

/‘

Br
Br Br
Br
1. four 2. six
3. eight 4. ten
48. TrraTRE 3BT #F waiRE s
f
xR 3eure & p
AlCl, {
—F . > r
heat
1. 2.

bs%b

e most stable product formed in the
folloyvm'g reaction is

( AICI;

B

48

heat

i 4. %
49. Trfaf@d sfafer &1 qEr 3cg §

O,

) ores

TBS = Si(CH3)2t—C4H9

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

L. 2.
HO )

T >wotes "OTBS

3. 4.
0}

T )ores

10TBS

I
!“\O
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49. The major product in the following reaction is

(0]

\]:> 10TBS

TBS = Si(CHg)zt-C4Hg

i. (CH3),CulLi
ii. H,0

1.
HO

AR

1OTBS OTBS

O

\l\:>"'OTBS

10TBS

I
!‘\\O

51
50. wafaf@a sfafsar &1 geg 3cue § /
f
COCH, Zn/Cu, CH,l, r-“r
1 CO,CH; 4
< f
i )
Vi
2. —
51.
3.
4.
I 52.

50. Themajor product formed in the following
reactioll_l is

COCH, Zn/Cu, CH,l,

_ >

. (’F@/COZCHs
o)
OMe | I
{
&

3.
. G0,CHs

r

L)

i

- ONA S 597 # T & e

a?‘ﬁ?rltr HET ATHETOT §

1. N(3) U gTSEISleT 3Ta=er T & 3%
C(6)NH, T gIgsisial 3Me= grar ¥l

‘?JN(I)WB‘IB‘QGFT e Ay ¥ 3R

C(6)NH, U IS8l 3= I gl

fs.'N’(3)%r21T C(6)NH, gidAt gI8gIeled 3Taess

| e &

4. N(1) dT C(6)NH, GlAt gTSgIotel 3Taeer
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

N(1) is a hydrogen bond acceptor and
C(6)NH, is a hydrogen bond donor

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

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

2.
3.

4.

T&h 500 MHz TegiHey W) 3ifhd we i
@ 'H NMR TIFCH, Th Tdsh e2ldl g,
S ge a8, TAT 1759, 1753, 1747 OAT 1741
Hz R g agss & fav waafas gl (o)

dur gaAe faadieh (Hz) &
1. 3.5ppm, 6 Hz 2. 3.5ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz
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52.

53.

53.

54.

54.

55.

585.

56.

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

Wqﬁriﬁqaawﬁé?ﬁ?mﬁ,a’rmam
AT 33 At & HERIUT HT AR B

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

I FT 49.8 kI mol”! Fr T HfATHAT
& T 600 K 92m 300 K W X @adier
(keoo/k300) ShT 3‘17:!% T § R=831J
mol’ K™)
1. In(10)
3. 10+e

2. 10
4, "

For a reaction with an activation ener}y\of
49.8 kJ mol™, the ratio of the rate nstants at
600 K and 300 K, (keoo/k300), 18 a‘ppr ximately
(R=8.3Jmol'K™") A

1. In (10) 2. 10
3. 10+e 4. ¢
FETEOT, T Cov(k,y) = (xy) — (x)y) @

AU &1 4B dw ¢ Teora @Hudes

I gl Cov(xy%?l_qmma'q’
L.y = Ax?

2. y=Ax*+B “J

3. y=Ax+B f '

4. y = Ax*+ Bx HC

Coyariance is defined by the relation
Cov(x,y) = (xy)— (x)(y). Given the
arbitrary constants 4, B and C, Cov(x,y)
will be zero only when

1. = A%?

2.y Ax?> +B

3.y=A4Ax+B

4. y=Ax*+Bx+C

al 3R SehoT FaBTAIT Jodl T R #
gcds RiFa fBlr er &

17

. & gecl & 2. ol gedt &
3. IR gedt & 4. 9RE Jedl &
56. Each void in a two dimensional hexagonal
close-packed layer of circles is surrounded by
1. six circles 2. three circles
3. four circles 4. twelve circles
57. NH} aum HCO; Fr 3mafaes ifasferard saer:
6x 107" V~ts~t Ul 5x 107* Vs~ §| NHy
AT HCO; & AT § FHoAew
1. 0.545 T 0.455 rd
2. 0.455 7T 0.545 [ r
3. 0.090 d4T 0.910
4. 0.910 AT 0.090 Y ;
57... The ionic! moblptles of NHf and HCO3 are

58.

58.

59.

59.

6x107* V=157t and 5x107*V-1s71,
respectlvely The transport numbers of NH;
and HCOg3 are, respectively
1. O 545 and 0.455

‘ 2.40.455 and 0.545
?J.J 0.090 and 0.910
4. 0.910%nd 0.090

[

T fFeraeT fSEH 0.008 M AICL, 927 0.005 M

KC1 g, & e amEed §
1. 0.134M
3. 0.106 M

2. 0.053 M
4. 0.086 M

The ionic strength of a solution containing
0.008 M AICI; and 0.005 M KCl is

1. 0.134 M 2. 0.053M

3. 0.106 M 4. 0.086 M

sp? GHRd & H ¥ Te & four @@
THTAT S AT Bl ©

1 §¢25+§12p2px+§¢12py
2 + ﬁlpsz + Tg¢2py
3. Has +
4

1
. \/_gl»sz +

1
. \/_51/}25
1 1
\/_El’bZPx + \/_ngryy

1 1
775 Voo T 720,

The correct normalized wavefunction for one

of the sp? hybrid orbitals is
L 325 +3¥2p, + 3%z,
2. \/1%1,[’25 + \/Z?ll)zzox + %ll’z;py
3. ﬁ’l’m + TEIPpr + Tg‘PZpy
4

1 1 1
. Tglsz + ﬁlprx + ﬁlpry
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60.

60.

61.

61.

62.

62.

63.

18

NMR FIFIATT & TG #H Ter HoT &

1. T Jahrg & 1 e, v
JTEATIT & ALT FHAUT HF IR A &
faw foram simar B

2. ool @Y, o@mU v TS
TFHT & W AT g B

3. Tfde g &1 1 JAeT e
EEUTHT & ALY TGN T e} 3cdoed
A F T R Srar g1

4. Tfh eehrar &1 TOul-fEus gasrel
IRT T B

63.

64.

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 ..'f 65,
population difference between the spin |
states f

4. static magnetic field induces spin-spin ‘
coupling

+ 3525 « 45 {

1. Ink vs. T
3. ln(;) Vs. %

According to the transition state theory, the
*

2. In (?) vs.T
4. Ink vs. %

is
k
2. In (;) vs.T
4. Ink vs. 1
T

plot with slope equal to —
1. Ink vs. T

3. In (;) vs. %

HehHUT S gIS3IeTal URATI] QEQR?T H oTsHeT
goft &7 &, T8 €

1. 1s « 4s
3. 2s « 4s [

"
2. 15
4. 25 «¢p

The transition that belongs to the Lyman

series in the hydrogen-atom spectrum is

l. 1s< 45 - 2. 1s < 4p

4, 25 < 4p
-

307 et s, AR dea &, T &

1. el 2. VelleT

)
3 /ST 4. 1,3-geTSTSA

tﬁle molécule that possesses S, symmetry

65.
3 lement is

fad S qar V R TF ¥ THA B '(13 ethylene 2. allene
# o e T mear ¥, ag t o N 3. benzene 4. 13-butadiene

1. U 20l S

3. G 4. G 66. CIAWAE 3IUBT & Tl w1 GfawEdor
The parameter which always decreases during grftfa fasra & axd &1 afe »* fawra =
a spontaneous process at constant S and V, is ST §, d9 TE U ¢

;ICJ i.{H 1. 2x el § T2 2 5o fFgdis ¥

TP . 19 2. —2x &l § dUT2 9 fAgdis gl
s A, B, C&Far D ¥ R fAwlg oW 3. 2x 9 § @A —1 Ff e
FAW 02, 0.5, 08 a2 12 bar & afE 4. —2x A § FA —1 Fof IS Tl
foraer Fedurdsr | At aRfeafa & am o o

66. Vibrations of diatomic molecules are usually

o T & S ¥, TF @ modelled by a harmonic potential. If the
b A ' 2. B potential is given by x2, the correct
3./C | 4. D statement is

15i . 1. force is 2x and force constant is 2
T p1§ point pressure of substances A, B, C 2. force is —2x and force constant is 2
and.'D are 10.2, 0.5, 0.8 aqd 12 .bar, 3. force is 2x and force constant is —1
respectively. The substance which sublimes 4. force is —2x and force constant is —1
under * standard conditions on increasing '
temperature is _s

LA ) B 67. TH 1x1075g T& 3FT (M = 602.3 g/mol)
3. C 4.D Fl STf W Tk Hg hed & & H @ &N

HhHUT HIEAT-A1E & AR 3N foraehr

grer 27 & T ¥, aF ¥

gz & A 100 cm? SFTBA T TH
ANAHTOTH TR &A1 &7 IA| 3FeT & A &
IuEy aiiwse & (A2 #) B

www.examrace.com



67.

68.

68.

69.

69.

1. 50
3. 150

2. 100
4. 200

When 1x107°g 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
1. 50

3. 150

2. 100
4. 200

Mark-Houwink EHEROT ([] = KM®) T 39T
Forerd Faeireon o @ & ag

1. Fear-3tad AR wgfa

2. #AR-3Ed AR "l

3. AT AeR el

4. z-3rad AR @gfa

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

A FOT F FS JOTH, o TYA o\a%‘
Uit § AE ® F BT g §
HROT J
1. ol Uil & S35 A9 F FYeT 5T I
3798T BIET gl g1
z.ﬁawwa:ﬁmaﬁﬁéﬁmmm
g & ,
3.$\a’rwﬁﬁ§‘a€mwm@
AT, T God T IS AR BT ¢
4. St ol A, & & AT &
3T, T ST T IUET HA gl g

Many properties of nanoparticles are

significantly différent than the corresponding

bulk material due to

1. Hsmaller 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

19

70. AR & GE BT &

PllH A | Plid B
i. HFRT | 2. EXTATCHS TIcTaT
ii. $gfoleT | b. gl
iii. et | ¢. TeotsH
d. 188
e. TUTeT
1. i—ajii-c;iii-e 2. d—eii-bjiii-a

3. i—d;ii-c;iii-a 445 1—e;ii-b;iii-d

4
70. The correct match for the followi'\t-rg is

71.

71.

72.

\/

Column A | Column B F
i. camphor | asstructural protein
ii. insulin /| b. hormone
iii. keratin | c. enzynie
i L - d. steroid
e. terpene
P p
1. il—ajii-c;iii-e 2. i—e;ii-b;iii-a
i—e;ii-b;iii-d

3. _i—d;ii-c;iii-a 4,

T \PART 'C'

—

(

KCy & fov faefaf@d syar X faar fifse
(A) T HFIahT T, (B) gHAT AFT W
AT &, (C) 3R A dTelehall AHIST &
3deT O & T 3R §

1. AGUTB 2. AQUTC

3. BAurC 4. A,BT@ATC

Consider the following statements for KCs:
(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 2. Aand C
3. Band C 4. A,Band C
CCl, & S,CL &r 3aAfaar ¥ fAfkar &

fRfET &= arel @€ el @ fArafafea #
¥ gfav]

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

1. A,BTT C 2. A,BdurD

3. B,C,ddarD 4. A,CdarD
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72.

73.

73.

74.

74.

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

NH4C] (A), S4N4 (B), Sg (C), and S3N3C]3 (D)

1. A,Band C 2. A,Band D

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

[Ce(NO3)4(OPPhy),] & foiw famt & &

A. 38F STl faede &1 W1 drer-aret gl

B. Ce T HHGY T&AT &H &I

C. ¥% uTq & fo9Tes A TUEAROT geifdr
gl

D. Ig Ffdgehg JHhfd T &

HE 3cc &
1. AdarB 2. ATdarC
3. AABdAID 4. B,CdarbD

For [Ce(NOs),(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,Band D

2. Aand C
4. B,Cand D' %

eAfaf@d Y=t 13T &) ﬁ'ﬂ'l;t'ﬁ.%f@:

I: [Rh(CO),L,]” & CH;I 4T CO & CH;COI &
3 aRads & Srar gl

I: [Rh(CO), L] & WﬁE wferseEr &

A daad g .

1 IdaT I aEr § 3R 10, 1 &1 TosEemoT gl

2. 1T 1L TE @I 11, 1 T TISEROT 8T &
J3. 188 & &
4

BGE Gl 3k

Consider the following statements, I and II:

I. [Rh(CO),I,]" catalytically converts CH;1
and CO to CH;COI

II: tRh(CO)zlz]’ is diamagnetic in nature

the corrgct from the following is

1. Iand II are correct and II is an explanation
of I

2. T and II are correct and II is not an
explanation of I

3. Lis correct and II is incorrect

4. T and II are incorrect

75.

785.

76.

77.

359 v

i

wrEhe fAuRor & fow diefr gaerias aear
e, # 2 mg o/ (RfAse @fghaar 3100
dge s'mg™) A TH 1 g oTHT o &
Fahfad # fam sEA @ 30 mg fagwa
BIREhE HI THTT Thadr 3000 Fge s a5
TS| T H PO, H % T B

1. 30 2.6
3.9 4. 15

In a direct isotopic dilution method for
determination of phosphat"é, 2, mg of
2P0,* (specific activity - 3100 gl‘ljsintegration
s"'mg") was added tosl g of a sample solution.
The 30 mg of phosphate isolated from it has an
overall activity of 3000 disintegration s™'. The
% mass ofPO4’" in the sefmple is
1. 30 i ; 2.6

4. 15

-
[FeO " & for Amafof@a syal W Tar

A. F8 ITEHT

S T, GATATT &

C, 75 % a7 adir St srareT ¥
lﬂ.a‘ngZdwﬁlﬁa‘eﬁw%

& 3 &
1. A, BadarC 2. A,CTUrD
3. Adarb 4. ATATB

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

B. It has Ty symmetry

C. Adopts distorted square planar geometry

D. Shows approximately D,4 symmetry

The correct answer is

1. A,Band C 2. A,CandD
3. Aand D 4. Aand B
[ReH,]> & safadr &

1. Tk =E gord o gfdieH

2. Th AW FFA G

3. et A god BraHAearer Nea

4. geeTaieter gfafafAs

The geometry of [ReH,]* is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid
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78. PL, PSCl; ddT Seeh 938X & ALY 3MfATRAT
H, Wicd 3cdel H H Pl TE gl Psls @
faerasr 3aear & °'P NMR ®a¢H T gfas
(5 98) TAT Wk AF (5 102) SATAT &1 Psls v
e G Bl

|
|\P/| l
'\/\P/| N AN e
P : P P
|/ l/!
|
* !
S N ~ \P/\,
3. P |
Y Q |

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

|
|\P/| F|’
N N, N
% /]
|
| iy
R N W
3 '\P/ \P/I 4 %4 < |\|
|/ \I -— |
79.ﬁWAHuTBﬁ?f% qur 3% gd

AT & JUeE QU §| FlH AFB &

maﬁarrraﬁr%rg‘

[l #fma || | #f=wB
(a) Cl, fi) @;{ IFT
(b) Ss |Gi) afFaerrelr 3rFer
() CH;COH — Hii) sraregarcet
(d)HUrea (iv) Taemaes 3rqges qur
d AT
T e ¥

1. (a) = (i); (b) — (i1); (¢) — (iid); (d) — (iv)
2. (a) = (i); (b) — (iii); (¢) — (iv); (d) — (i)
3. (a) = (iii); (b) = (iv); (¢) — (D); (d) — (i)
4. (a) = (iv); (b) — (iid); (¢) — (ii); (d) — (i)
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79.

80.

81.

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

13 ’HPHauT’D

Column A Column B

(a) Cl, (1) Weak acid

(b) Sg (i1) Strong acid

(c) CH;CO,H (ii1) Disproportionation

(d) Urea (iv) Solvolysis and
disproportionation

The correct match is &

L. (a) = (1); (b) — (ib); (¢) — (111) (d) 7 (iv)
2. (a) - (i1); (b) — (iid); (c) — (1v); (d) (1)
3. (a) — (it); (b) — (iv); (¢) — (1); (d) £ (11)
4. (a) — (iv); (b) — (iii); (c) — (ii); (d) — (i)

. Mn(II), Cr(TI) @7 Cu(Il) HF3TSCHART TeFdT

et & AT Fgh Pwras sraeer ue
Udleh § A
1. 2H, ‘F a1 ’D 2. S, ‘Faur’D

4. °s, “F gur’p

% spectroscopic ground state term symbols
the ocrahedral aqua complexes of Mn(II),
({‘.r('III') and Cu(Il), respectlvely, are

°H, ‘F and °D 2. °S,*Fand D
3. °H,H and °D 4. %S, °F and *P

. [efaf@a sareRet # @

A. UohIeT FT SUTFEIHIOT

B. sTs3TTel f3grssd rfAfshar

C. Tsaiegfrarsierss & fEaffrdnsal-
fFasierss & aiade

D. Fefs TaEeel # 1,2-Fee fAve

S HE-TeallsH B, GART WicATied &ld &, 98 &
1.ATATB 2.B,CdarbD
3.A,BTATD 4. A,BEATC

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
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82. FIIH A& HAGl FH &ialH B & 3R AT ¥

82.

83/

83.

e fifaT
FAA A FTH B
@) | Freatarasie | () | cis-[PA(NH;),CL]
®) | deraf@a | () e o 9da
© | Rfesr (i) | somremer
TATAT=ROT
@) | wefRfFar | (V) | 3mRe aRaga
V) | 3rReT Fagor
Vi) | refeaifes
TEN 3ok &

1. (a)-(ii), (b)-(iii), (¢)~(v), (d)-(iv)
2. (@)~(ii), (b)-(iii), (¢)~(iv), (d)-(1)
3. (a)-(ii), (b)-(iii), (¢)-(v), (d)-(Vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)
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84. A X HT ThelsT &1 AT FaH Y # GU

Match the items in column A with the appropriate /

items in column B
Column A Column B
(a) | Metallothioneins | (i) | cis-
[PA(NH3),Cly]
(b) | Plastocyanin (i) | Cysteine rich
protein
(c) | Ferritin (iii) | Electron &
transfer ¢
(d) | Chemotherapy (iv) | Iron tramsport
V) Ir(’n%torage
(vi) | Carboplatin

The correct answer is b

L @G, (b)-(iD), (©)-(), (i)
2. (a)-(i), (b)-(iit); (c)~(iv), (d)(1)
3. ()-(ii), (b)~(ii), (¢)-(v), (d)-(Vi)
4. (a)-(iii), (b)-(v)g (c)-(vi), (d)-(ii)

[Co(NH;)sCI*" & OH 3R Syl agael
e fopar fAfr A 3f@fkar & vy g @

gred glel dTell FIerST /2|
1. [€o(NH,)s(OH)J* + CI”

2. [Co(NH3)4(NH2)b1]+ +H,0
3. |;IC0(NH3)4(NH2)]2+ + CI’
4. [C@(NH3)5CI(OH)]+3~TGIT>F

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

2. [C:O(NHg)4(I\IH2)C:1]Jr + Hzo

3. [Co(NH3)4(NH,)]*" + CI”

4. [Co(NH;)sCI(OH)]" only

f

/

..*"'f

84.

8S.

m—

3o apoTert & AT

dlelH X dlelH Y
M | & A 0 | s dqgwer
MIL;W
Q) | srafagsa | () | afageeaner
UoollgH greffenyor
(3) | IMn(H0)l"" | (iid) | gremrerer; nsn*
SelrI el HFAOT
@ | [CrH0)] | (V) | qeod Foger TRIRRE
[ | afewemer we
e SecR ® :

1L (D(ii), @2)-(i), (3)-(v), (4)-(ii)

2. (i), (2)-(0). (3)-(iv), (4)-(ii)

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

Mat.tl:h the species in column X with their
properties in column Y
r i Column X | Column Y
"(1) _Heme A (i) | oxo-bridged
i Mny, cluster
1(2) | water split- (i1) | tetragonal
ing enzyme elongation
(3) | [Mn(H,0)]*" | (iii) | predominantly
T—o7*
electronic
transitions
d—d spin-
forbidden
transitions
tetragonal
compression

@) | [Cr(H0)e]™" | (iv)

V)

The correct answer is

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

MEHANTT ITEAA & 3JHR TSI 1 el
AT S [Coy(CO)p] H Co(CO); HF gfaearfa
H THhaT &, I§ &

1. CH, BH @ Mn(CO)s

2. P, CH &[T Ni(n’-C;Hs)

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

4. BH, SiCH; 92T P
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85.

86.

86.

87.

87.

88!

88.

According to isolobal analogy, the right set of
fragments that might replace Co(CO); in
[Co4(CO)12] 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 & faa#ll & 3HJHR [Co(n’-CsHs)B,H]
JAT [Mn(n’>-B;Hg)(CO),] & fow wér &=
YR g

1. closo d¥T nido

2. nido AT arachno

3. closo dUT arachno

4. nido AT nido

According to Wade’s rules, the correct
structural types of [Co(n’-CsHs)B4H;] and
Mn(n*-B;Hg)(CO),] are

. closo and nido

nido and arachno

closo and arachno

nido and nido

—

ERCEE

[RheC(CO);5]* & T &gl SarfadT &

1. 3ISChelh \"h
). st XS </
3. BEHaaeT e Vi .

4. TH A g T RAT

The correct geometry of [RhGG(CO) skl
1. octahedron (

2. pentagonal pyramid

3. trigonal prism,

4. monocapped square pyramid

F

arachno ST, B,H,o IiIMe3a? Ty 3rfAfRar
& foxfaa fas A

1. [BHsNMes] T [B;H,NMe;]

2. [BHz(NMes)zr[HsHST

3. B4H10'NM€3]

4. [B4H,-NMe;] T [BH,(NMes),] [B;Hs]
The final product(s) of the reaction of arachno
borane, B4H;, with NMe; is/are

1. [BH3-NMes] and [B;H7-NMes]

2. [BHy(NMes),] [BsHs]”

3. [B4H10'NM63]

4 [B4H10'NM63] and [BHz(NM63)2]+[B3Hg]_

23

89. farfaf@a #fafhar & 3cag AR

+ CDH + A
CD; S pMe,
C 3

H

D3C_CD3

I. D,C=CD, 2
H2C:CD2
F 1

CD, 3.
g
i

89. Product A in the following reaction,is

hed

Me \ CD; H‘%//\PM%
3 a H
1 ; H
y r {
A 17 DC=(D, 2. D;C—CD;
f/ i
/ 3. CD;3 4. H,C=—=CD
) .:I| / 2 2

90. Fe(CO)s dF 1,3-5gemssa & 3fafwar, B & &

“HNMR #F & Reier gefiar ¥ B HCI

F fRfRaT c g & S 39s 'H NMR & IR
fveter gefar &1 4w c¥

cl
ocC oC._
oo S e o)
/l e oc” |
Co
H
3. OC\l / 4 OC\IL >
o ~~ o
I~ ol

90. 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
oo ] S e
oc” | A oc” |
cO CO
Cl H
3 OC\l - 4 OC\| >
Fe Fe—
/| o~ o /,
oC co
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91. fFAfaAa YEiad AfAfrar Sas fov awg
PR K=2.0x10°%, &

[Ru(NHg)el** + [Fe(H,0)6l*" [Ru(NH3)el>* + [Fe(H;0)6]?*
FHPRS JAT A S o fafaaqa ¥
FHA: 5.0M s TAT4.0 x 10°M's ' &1
3rfafrar & fov X fAgdae (M's™) § eemerer

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

91. In the following redox reaction with an

equilibrium constant K = 2.0 x 10%,

[Ru(NH3)e]?* + [Fe(H,0)s]** [Ru(NH3)l** + [Fe(H,0)l*

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 is

1. 3.16 x 10°
3. 6.32x 10°

2. 2.0x10°
4. 3.16 x 10*

92. R el Fper & T T FoeT ¥

1. el & Heal H THhid ST el &
2. YT 3T TFHRIOT AT H Bl g
3. YT WS IUT el Feh et &
4. CO fouTes Heper &1 T XA 8l 4

VA
The correct statement for a Fischer carbene
complex is
1. the carbene carbon is electrophilic in nature
2. metal exists in high q:xidatfon state
3. metal fragment and carbend are in the triplet

states |
4. CO ligands de&tabilize the complex

gl

92.

93./ T& FIT faeraet fAqd esafe vl (A),

TRl v (I' aam aRw T (©
(UTIAT F pk, %_m&r: 9.8, 10.8 T 10.6) &,

aﬁwﬁﬁﬂﬁrwwaﬁ%msmﬁ
pH>7 q J&d YaUIdT & &TTelel &1 A &

. A<C<B 2. B<C<A
3. BEA<C 4, C<B<A

The aciaic 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

93.

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

95.

9s.

96.

. HFA A & NH Vel 1 3geI0T $d$ EPR

TFCH @ gAIfad S8 &Hdr g1 EPR [I(PCu) =
3/2] TUFCH H YOG HTAGEH ogal
&1 ¥

/Cu
=N{ N=—
H [
A &
1. 20 2. 12':‘ '
3. 60 . 436°f

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

Lg20m 2.
j’. 60 4.

Tl yfafeH, fdutes  dur BreEded
BaFaaeT fea (@deRer @i dell w)) A
P weet Hr FEar §
1. 8,20 14
3. 10, 12 3T 14

2.8,20dAr 12
4. 10, 12991 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

F,C(Br)-C(Br)Cl, I AT fgu fFer dwqull &1
fHYOT AT X, 386 F NMR T9F¢H H -120
°C oY TS e g

Br Br Br
CI\@CI Br\@CI CI@Br
F<F F"F F<F
Br Cl Cl

2. ar
4. 9rT

1. U
3. IR
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96. 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
2.
Br Br Br X ~ YN
CI\@CI Br\@CI CI@Br |
Cl N
F<F F<F F<F s
Br Cl Cl :
AN 0. _ 0O~
1. one 2. two | _
3. four 4. five N i
) . 4. N U N /
97. 3ffmad A, B 3cUE@l C, D& & faw @dr - {
FUA § I~ °N [ r
0OSO,Ph OH 98. The major product formed in the following
/OM /OM reaction is’ s r
A c A O\*/O\{ i. t-BuLi
H,0 « V|
- /‘ 7 ii. ICH,CH,CI
o~ o f 'I
PhozSOM HOM f
B D J

1. A9 CfATar g 3R BE D

2. A DfAEAT § IR BAE C

3. A GUTB, csﬁwnﬁwaﬁhé%l
4. AR BA D Herar gl

97. The correct statement for the reactants A, B to

give products C, D is ( -
\

0S0,Ph OH
/OM d .I /O\/\)\
A 4 c
, .
o~ '. o~
PhozSOM HO\/\)\
B ' D

1. ‘A gives C and B gives D

2. ives D and B gives C

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

98. fwifaf@d sfafka & fARfa Jea 3cog ¢

G
L~
N

i. t-BuLi

ii. ICH,CH,CI

.| cl
‘ '.I AN O\/O\
/ L.
f"N
fz'r ' /(j/o\/o\
! |
Cl N
3. |

o.__0O

NN

A

—

/(j/o\/o\
»
I N

99. Rrafda 3T ¥ AR qea e §

/o

N* |

)i
©/CHO 1. NaOMe
O*CHO

1 OH T\
o]

o
2 O /\
O

OH
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3 0] T
o}

O
4 OH /\
o]

OH

99. The major product formed in the following
reaction is

I\
1. o
o)
o)
I\
2. -
OH
o)
3. [
o 4
e} %
OH *\J{
4 |\ \ <
o _.1
OH

1oo.mwﬁmﬁ@a§aﬁma@ﬁma
T & \

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

i

! N(CHa), !
I x_CO,CH;4

. (H3C)N X CO,CH3
2.|,|I
O

3. F /@)v\ N,CHg
|
H,CO CHs
o)
4. /@/\)‘\N/CH:;
H,CO CHs

26

100. The compound that exhibits following spectral
data is

'HNMR: § 8.0 (d, ] =12.3 Hz, 1H), 7.7 (d, ] =
8.0 Hz, 2H), 6.8 (d, ] = 8.0 Hz, 2H), 5.8 (d, ] =
12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm

N(CHjs),
| x_CO,CHs

(H3C),N X CEEOQCH3
N \@/\/

3 _~-CH3
|
¥ "CcH
H,CO g
(-
L 3 " O

™ Qo

o) B-O
/
BHs

OH

1. H.,
\/k%, by Re face attack
. HOY
\/'\F , by Re face attack
3. {O)H\%
, by Si face attack

OH

‘ W
, by Si face attack

(Face attack = eleh  3TTShHUT)
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101. The major product in the following reaction is

Ph
Ph
N

o) B-O

/
BH3
OH
, by Re face attack
H
, by Re face attack

H
, by Si face attack

4. OH

, by Si face attack

4 ¢
102, Fwsifafae st # e ey W 3
OAc h L
1. PBr3, H30
AcO o) 2. Zn, AGOH
AcO
ACOOA 3. NIS, CH3OH

NIS: N—|odosuccm|m|dei

1. [ |

AcO *D
ACO%/QMG

ACOF
2. OAc
|
~AcO Q
AcO
| OCH;
|
3. " AcO OCH;
AcO -0
cO
|
4, |
AcO &
AcO
ACOOMe

27

102.The major product formed in the following
reaction is

OAc
1. PBr3, Hzo
AcO o 2.7Zn, AcOH
AcO S CH.O
ACOOAC 3. NIS, H3 H

NIS: N-iodosuccinimide

1. |
o} .
AX%S&S/OMe i ’
AcO 4
2 OAc {
| r
AcO O
AcO
: OCHjs _

AcO O

‘f" RS

103.%@@?%3?%@?31@3?%%

ACOOMe

HsCS
i. CHsl
o) ii. t-BuOK
3CSE 3CSi
H5;CS
3.
O

103. The major product formed in the following

reaction is

HsCS
i. CHl

ii. t-BUOK
HsCS
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H3CS 105.
3.
O
104. ferfaf@a sfafsar & ffaa geg scure €
PCy;
g,'i'R:U=\ CoHs0,C  CO,C,Hs
= CO,CoHs
105.

CoH50,C

COLMs | geonc,
| ~ CO,CoHs ©t><cozc2r-|5

A CO,C,Hs
2. = CO,CoHs
A=

[;]:><COZC2H 5
CO,CyH5

4. A= ‘;Ii><COZCZH5
CO,CoHs

CO,CoHs

C,H50,C

H
= CoHs0,C
B = “2Ns™2 CO,CoHs
CO,CoHs

H

CO,CoHs P
Hi b/ SC0,C,Hs /
C2H5OZC\C “CO,CoHs .l*

C,H50,C

104. The major product formed in the follow&g

reaction is

C,H50,C
2Ms0%

h

COQC2H5

A CO5CHs
B . COQC?Hs
e CO,C5H5

s T~ cozd'r

I CORC,H5

EE><COZC2H5
CO,C3H5

H50,C

-l gfc :
B= Rags-3 CO,CHs
CO,CoHs

C,H50,C

H
- CH

g - C210C COLCHs

b CO2CoHs

CO,C,Hs
B = Hiv 1,/ “CO,CoHs
CoHs0,C° CO,C,Hs
H
CO,CoHs
B Hi CO,CoHs
C,H50,C CO,CoHs

1. K,CO;, ii. HC=CCOCHs;, iii. Br,, iv. NaBH,4

i NaBH4, ii. HCECCOCH3, iii. Brz, iv. K2C03

i. HC=CCOCH;, ii. K,COs, iii. Br,, iv. NaBH,4

i. Bry, ii. HC=CCOCH3, iii. K,COs,4dv. NaBH,
{

AW N =

Correct sequence of reagents for tl}grfollowmg
conversion is

I! r
Br
Br Br
NBr e
Su . « N~g  on

y {
{. i K,COs, i, HE=CCOCHL, iii. Br,, iv. NaBH,
2. if"NaBH4, il. HC=CCOCHj;, iii. Br,, iv. K,CO;
3. i. HC=CCOCHs, ii. K,COs, iii. Bry, iv. NaBH,

1. ﬁrz, 1. HC=CCOCHj;, iii. K,COs, iv. NaBH,

! .
00202H5
Hie—- /> COLCoHS 106. i?ﬂﬁ@? HRTRIT F1 JTT 3c91e gl
TESO
+ \/E\/
OHC

TES: Triethylsilyl

NaHMDS

\\S// /N X
5 L
P N

1.

OMe
2.
3.

OMe
4,

OMe
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106. The major product in the following reaction is

N

N

\N(/ :,N + TESO\/I/
-N

PR OHC

TES: Triethylsilyl

NaHMDS

_ >

=

= OTES

OMe

OMe

OMe

107, PR a1 ¥R 3 @
sfafFarst @1 ¥ W*WJWﬁH grem,
T ¥ { (

H
OH

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

2.2>land3>4
4. 1>2and4>3

107. For the four reactions given below, the rates of

the reactions will vary as

29

©)

OTs H,O

4)

2.2>land3>4
4.'1>2and4>3

i

1. 1>2and3>4 |
3.2>1land4>3 "

108. =TT 3far & TR qea s §
g L8 L-proline
acetone
DMSO

i
CHO
\rf 2. Me4yNBH(OAC);
/ AcOH, CH5CN, -40 °C

/)
.-r. ‘
/ PN

2.
( OH OH OH OH
3. 4. )\/\/

OH OH OH OH

108. The major product formed in the following
reaction is

YCHO

1. L-proline
acetone
DMSO

2. Me,;NBH(OAC),
AcOH, CH5CN, -40 °C

1. 2.
OH OH OH OH
3 4, )\/\/
OH OH OH OH

109. Fefaf@a FcaRer & geaAfad WasFas

AR T ey FA §
O~ B e
www.examrace.com

1. SeO, (cat.)
t-BuOOH

2.PCC




1. (i) &7 3f&fwRa, (i) [2,3]-Reaeifts Rive,
(iii) [3,3]- FReaAcRe Rve

2. (i) 31 3fAfRE, Gi) [3.,3]- Reagite Rive,
(iii) [1,3]- FReaAgRS Rve

3. (i) [2,3]- ReaAite R, (i) 3 rfRfwar,
(iii) [1,3]- FeARRIRAS Rive

4. (i) [1,3]- Reamefe R, (i) [2,3]-
RQeaATeis RIve, (iii) [3,3]- Reameis
e

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

1. SeO, (cat.)
O/\ t-BuOOH O/\CHO
2.PCC

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]-sigmatropig, 4

shift
</
110. ReAfaRd ®uicRor & FAegadt 3 Fcare &ar
g, 98 &l -

O TI(NO5), ‘i, ®_<OCH3
CHsOH OCH;

o 4 H
- OCHj. 2 OCHj
f H \ TI(NO3),
TI(NOs), H
" | H
3, 4.
%Tl(ﬂdoe,)z %38?3
\ !

f

r

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

O TI(NO3)3 E>_<OCH3
CH3;0OH OCH,

3 %TI(NO;,,)Z

H H
OCH, OCH;
H 2. TI(NO3),
H

TI(NO3),

H

OCH,
ONO,

H

111, Bremafaa e & e &2

[+ FEEATE fafed S cefdr &

{

OH

r

BF3OEt2

—_— =
r

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

OH

BF3OEt2
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A\
N
H
2.
Q)
N*
e
3. *
O . Q)
N N
M H

b
pz4 /i*;
+
*
Z; /gi

112. Frafafaa wfafear & e fer 3cg §

2%
2(dba)3
MeO | X o A pph3!
_ %
B N7 N Mez N L THF, rt
o) |
4
[dba = dibenzylidene acetone] \i 'y

112. The major product formed in the following
reaction is

OMe ZnCl,

Pd,(dba);

B N7 N Me; N7 L THF, rt
o}

[dba = dibenzylidene acetone]

113, Prfafla s & R qua s ¥

1. TMSCN, Znl, (cat.)
2.i. LDA, THF, -78 °C to rt

ii. i-Pr-l
PhCHO
3.i. H*, H,0
ii. aq. NaOH
1 OTMS 2. OH
Ph)\( Ph)\(

A
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113. The major product formed in the following B
reaction is ii. + H,S0, Q. yfavdfes
1. TMSCN, Znl, (cat.) g
2.i.LDA, THF,-78 °Cto rt heat
i. i-Pr-I . — R 3AWATRES
PhCHO
3.i. H*, H,0 H

ii. ag. NaOH a
1. OTMS 2. OH .
)ﬁ/ )ﬁ/ iv, O‘ ) s gERARE
- 9

Ph

3. ph/ﬁ/ 4. O _rt; .
. i-P,ii—S,iii-R,iv-Q

Ph)K( i—P,ii-R,iii-Q,iv—8

i—Q,ii—R,iii - Syiv—P

i—S,ii— Qyiii— R, iv —P

114. =faf@a 3fafea #F e e 300 § f

115. Correct mafch for the products of the reactions in

AW N -

1. Hg(OAc), . "Column A with the properties in Column B is
AN 2. NaBr 2
> i/ Column B
NHCbz 3. O,, NaBH, J
/
“ 2K P. aromatic

O L)
’Tl 'Tl : r
Cbz Cbz " é ii. + H,SO,
> /@\ * /@";/OH .
N " &

Q. antiaromatic

N : H
! ' ) heat
Cbz = EC'BZ iii. —_— R. non-aromatic
114. The major product formed in the following H
reaction is R a
V. Hg(OAc),

NHCbz “j4 3.0y NaBH,

M 2.NaBr iv. %‘ o S. homoaromatic

¥y “l 3
- »\OHF 1. i-P,ii—S,iii—R,iv-Q
1. 2. " 2. i—P,ii—R,iii—Q,iv—S
N ) 3.i-Q,ii—R,iii—S,iv—P
. Cbz | Cbz 4. i-8S,ii—Q,iii—R,iv—P
& /@\ } 4 /O OH
I. N N 116 Aefafad H@Afhar & @gr IRES I A g
|
¥ CIJbz Cl)bz
- A CH;C(OEt); EtO,C
r
115. FTaA A HRTF3T & 3eael &1 Frew B cat. CHaGH,CO-H B”Ov\)\
. ) ea
# for aqorerf @ wE Ao
1. OH 2. OH

FATH A FTH B BnO_ A Bno._J _~_
i + 2K — = p OARE 3. OH 4. OH
BnO _ BnO_ A~
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116. The correct starting compound A in the
following reaction is

118. fefatad sifafwar & foRfaa fgeg 3cure &

A CH3C(OEt), EtO,C
cat. CH3CH2C02H BnO\/\)\
heat

OH

OH
1. BnO\/\/'\ 2. BnOM

OH OH
3. BnO\/'\) 4 BHOM
117. fFrafaf@a sfafear # e geg 3o &

A\
&

NaNO,-HCI 4
NH; pH = 5-6 118. The major prodict formed in the following
‘reaction is (
AN
N N
SV R
(N)\N , N N) /

DR

N N “-..
{3 {3 g

3. 4. )
Cl <

L

N

-,

117. The major product formid in the following
reaction is

= ‘4 119. fwfaf@e sffar 3 R qea s &
f N» “NaNO,-HCI
L +
NH; pH = 5-6 S H

|
L /N»N\N 2. N/é/iN,:l ) //Iﬂ\// ’ i//
‘f'@jxl N o o
3. \E/O\H/ 4. X\/
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119. The major product formed in the following OH OMe
reaction is /©/
Ph~ O % o
H+ OAc
O
2.
4.
(©) (0]
4.
OH

120. Frafaf@a sffferar # e 7eg 3o &
120. The major product formed i in the following

OMe reaction is .

HO "
OAc

oM c. c P
0 © | of Cl
P OO 0 o) f o OMe
Ph OO O ) I.r | I (0] /©/ fo) o
OAc NC  CN  (1equiv) —~0 O o

CH,Cly-H,0 T O OAc NC CN (1 equiv)

CH,Cl-H,0
OMe /

OMe
é&?ﬁ” WO%
'q.
OMe
OMe

f" “i %
OMe ¥
OMe

OMe
0 /@/
@)

OMe OMe
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121.

121.

122.

122.

123.

123.

OH /©/OMG
ph~ "0 O o

(@]
3. OAc

OMe

OMe
4.
e) OMe

~—0
Ph HO (0]
OAc

Puer-3mide gosrer & 3ufeufa & gregiert
AT 1 AT F fav Fade g

1.1 2.8
3. 1+s 4. 1-s

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

1.1 2.8
3.1+ 4. 1-s LY
Z =5adl 3ol ~—13.6e¢V & TH %%a@g?r
3M0as s & TR & T 31
ST &
1. 1 - 5
3. 25 { 47 36
L
The orbital degeneracy of the level of a one-

electron atomic system with Z = 5 and energy
~—13.6¢eV,is

4171 LY 2.5
(3.25

f V436

e T FEHAED T Boled Y B 1 =
A¢a:msfr1%|@ ar ¢ 8t sETEdId giar
el

1.)12@&%

2. Awfa gfd &
3.Aﬂ'ﬁl;7=l?%'

4. A o VQ@F dre ¢

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

1. A is hermitian

2. A is anti-hermitian

35

124.

124.

125.

126.

_3.160 + E;' < Ep

3. A s unitary
4. A is any linear operator

el €, Fal & e & Aetad saaar
&N Vo & gUH FfE B @Y e, ured

gl &1 aifd e f ww Aean
3EEAT FAAT E, @, o S AT Fer gy
€ 9 E
1.6120 2'602E0
3. ¢ + €4 < E 4.6 + e = E

f
The ground state of,a certain gystem with

energy €g is subjected to a perturbatlon v,
yielding a first-order Correction €1. If Ej is the
true ground-state “eénergy of the perturbed
system, the inequality that always holds is

1. =0, "2. ¢ = E,

4. €9 + €4 = Ey

.a@mm@rﬁﬁamwzﬁvw
.mﬁw T HTET

[lo,(D10,(2) —
1au_(2)10u(1)] & FAEEEN Bl 1o, TUT 1g,

LCAO — MO YR &I, 1s-3T0as 3Mfacar
& uef Fver @, o TR § wea £
39 LT Bolel

1. &hae 3afAsw #meT B

2. Sad HgHANSTH HET g

3. IS qUT Hediels alel HET 81

4. o T AT § AR & & Gl rer
J

The spatial part of an excited state b %7 of

hydrogen molecule is proportional to

[10,(1)10,,(2) — 104(2)10,(1)].  Using

LCAO — MO expansion of 1o, and 1oy, 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

HFAISTel 3] & Tk Sedfold  Soldgiieled
g & v 3zugw 3nfas nfdea §
[1ng] [30,]'1 3MEHeT & 3H Solaclas
=g & foT ganfaa 3nfPas gg udis &
1. m 2. 3%

3. 1A 4. 'y
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126.

127.

127.

128.
T GIA
{1, Cyp Do [\

128.

129.

The highest molecular orbitals for an excited
electronic  configuration of the oxygen
molecule are [17rg]1[30u]1. A possible

molecular term symbol for oxygen with this
electronic configuration is

1.
3. 1A

)
ly

2.
4.

H,0 310 & foeids 3faear & B, wAfAfT
Fr 3cafard 3aEAT FH Solaciiaed HHAUT

Co | E C, o, o,
Ay 1 1 1 1 z,z%,x2%,y?
A, 1 1 -1 -1 xy
B; 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 Y, yz
3FAT QT Bl

x gaol & HY 3TA B
y gaUT & |y A g
2 gdUT & A1 3HefHAd

AW N =

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

E C, o, oy
A, |1 1 1 1 722 %%y
A, 1 I -1 -1 fxy
B; 1 -1 I -1 \ b ix, xz
B, 1 -1 -1 1 i Y, yZ

not allowed

allowed with x polarlsatlon
allowed with y polarfsatlon
allowed with z polarisation

bl s e

hael YT IOEH @ deg FAAT fog gt

i
2. C3y, Cypy

3. Dy, Ty 4. Cyy, Cooy

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

1. €2y Do, 2. C3y, Cop

3. Doy, Ty 4. Cyy, Coop

.
HBr & ffav guies adies aur #Aifas dae
Hgfed A 10 cm ™ TUT2000 cm™ &1 DBr
& AT goleh 37TET AT g FIreTar

1. 20cm™ @Ur 2000 cm™t

2. 10cm™ 1 dUT 1410 cm ™1

3. 5cm™1 dYUr 2000 cm™?t

4, 5cm 1 AT 1410 cm™?

36

129. The rotational constant and the fundamental

vibrational frequency of HBr are, respectively,
10 cm~! and 2000 cm™t. The corresponding
values for DBr approximately are

1. 20 cm™! and 2000 cm™?

2. 10cm~! and 1410 cm™?

3. 5cm™t and 2000 cm™?

4. 5¢m~!and 1410 cm™t

130. fAr=ifaf@d & & 3107 St &)l, Argshiaa qr

gofet AT afsha 8, a8 & ¢
1. CH, 2."N,0
3. C,H, 4. co_,t’

130. Among the following!r both microwave and

/,,1’31

f

131.

132.

132.

rotational Raman active molecule is
1. CH, . Y 2. N,0
3. Cz H, 4. CO,

w,,zoo MHz Nl\/liIRFﬁW W TR AT &
E{ﬁﬁ' S 2 ppm GaRT U g, gaftar gl Qﬁm
am}'rﬁuamloyz%ls?ra’rﬁma’ré;
‘m ek U oA fAIdi® 600 MHz
| TR g, A
1,600 HS o127 30 Hz
1‘. 1200 Hz a1 30 Hz
3. 600 Hz @27 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 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 &7 bauTRTW=* §, I &
Wmaa:%qwmaﬁrmﬂwaﬁar—ﬁ

& (5 ) &7 AT ¥
1. V->b 2. b
3.0 4. 5+
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 (Z—IZ)
1. V—->b
3.0

I
T
2. b

RT
4.2 +b
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133. T 8 HHAUT H HATA & IRade =2 2l
3 g I8 sy foerer @l § fon o &Y
AT & ATIOT T B

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

133. 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.
P P
I T
. -
134. 3iRF et (37)  Fores wi aF &
L-(%), 2 (g, €

- (5), + WES
134. The partial derivative (%)Piéiequal to
@, e,
3 1), AL -,

F N\

135. 7% s w9 T fI I, Si§ 98 TH
g fRR g9 & (B,) & @y au
Oada W@ gar g, FAA  —hyB,/2 adT
+hyB,/2, 8, a9 & kg & & qY
ol R 3@Er F Bewy § et &
1. e—hsz/4—k3T
3. ehvBz/2kpT

> @~MWBz/2kpT
4. ehsz/kBT

135. 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

f

37

f
f
/

1. e—h‘yBZ/4-kBT
2. e—¥Bz/2ksT
3 ohYBz/2kgT
4. eh]/Bz/kBT

T M afoT Sas For TRI & IR
AT &, Foll 3R & AT kT & K §
aur et sEEw I = g, & fav

136.

TS weleT gl
I e 2. 4f(e—1)
3. e/(e—1) 451/(e+ 1)

"
Partition function of a onLI:difnensional
oscillator having equiSpaced energyflevels with
energy spacing equal to kzT and zero ground

136.

state energy is ¥
l. e '. 2. 1/(e—1)
34e/(e— 0 4. 1/(e+1)
137, v @R SRR wuE uat ¥
TR
Jifo —
A#+B 2C (Fast)
vff 4 K
- 4 k2
l«‘x +C —> D (Slow)

(Fast = dIdT; Slow = #g)
AT AT Hr ¢ W TR gar dfedswes
A Fhd §1 A B Hlegdl GFEN A W D
3cUTesT &1 & §¢ SIee

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

1. 23 2. 47T
3. 89T 4. 2V2 3
137. A reaction goes through the following

elementary steps

k

A+B 2C (Fast)
k.
ky

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])

2. 4 times
4. 2+/2 times

1. 2 times
3. 8 times
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138.

138.

139.

37T 3URT TATRAT HI ST [T # T

o ax Fefeor &1 3egERer F ¥, 9% §
r=k[X*][Y*7][H*]

16 mol L™ AT 4 mol L™! 3= ATHZY WX &I

fIdies FAN: ke AU ky  El SIS gehel

P adie (B =051) & U & 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[X*][Y2|[HY]
If k¢ and k, are rate constants for the reaction
at ionic strength of 16 mol L™! and 4 mol L™,

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

constant (B = 0.51), is

1. 4B 2. 8B
3. 10B 4. 12B
Hoeedle & (AR ar Jifafsmansi

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

& T FAE A9 9 g AT O,
AR 2 (A,) TUT1 (A), & T T 3eTdTd

2
(j_j) ’%— i %
. < f
EdrefsT HETd (g/mol) EJW}(I}m)"-
X 5 03"
Y 20 0.5
M 10 0.4
N 10l 2%04
i|
1. 4/5 2.{5/5
3. 5/3 | 4. 3/5
139. For two reactions
FX(@)+ Y(9) — Z(g)) )
M(g) + N(g) — B(9); (2)

according to the collision theory, the ratio of
squares of pre-exponential factors of reactions
2 (As) and 1 (A1) at the same temperature,

2
A .
e
Aq

i

Species Mass (g/mol) |Diameter
f (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

38

/

140.

140.

p

f

141.
(i) Zn +4NH; — Zn(NH3)%* + 2e,

(i) Zn — Zn?** + 2e,

141.

T Hedideld oIaor (1:1) (MW =200 g mol ') &
25°C W Hged Steng fafows qar s &
faferse Arelehd™d HALT: 1.5 x 107 ohm™' dm™’
JAT 1.5x 10° ohm ™' dm ™' §1 0% &IOS T
RO I A Alelehcd TARTAT el
9 AT 0.485 TAT 1.0 ohm™' dm® mol”’, I
AGT FT 25°C X ST H fqeraar (gL' Mg
1. 1x10°°
2. 1x107 .
3. 2x10" i
4. 2x 107 y

{
If the specific condtictances 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 's)dm™" and 1.5 x 107

ohtm_1 dm ', fespectively, and the ionic

‘conductances forits cation and anion at infinite

dilttion 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. [x10°

241 x10°
L2 x 1(3;1
4yl

(
feam o ¥

E®=1.03V
E®=0.763V

el Zn(NHy)3+ & fore favae faardie g

STITHIT (2'3"3” = 0.0591)
F

1. 1x10° 2. 1x107
3. 1x10° 4. 1x10%?
Given
(i) Zn+4NH; — Zn(NH;3)3t +

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

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

(2'303” - 0.0591)
1. 1x105 2.1 %107
3. 1x10° 4. 1% 102
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>

142. S7f & Aifsgw Sf@adcthe HI AleR ATdHdT

(A) & OFE Figdl (c) & 3NE & JATRT 5 .
w0 50 yeR #T §, 98 § £
i" C
(]
i, 2. -
Molecular weight
A\/ A/\
A, BT C fA%ld & §
¢ . 1. M , M, aUT M, , AU
% . 2. M,,M, dgrM,, , »AU: i J
A/ A\\ 3. M,, M, T i, , Fe /
4. M, ,M, 3agr M, , s y
G £ { r
o ) 144. Distribution of molar masses in a typical
142. The molar conductivity (A) vs. concentration polymer sample is shown/below

(c) plot of sodium dodecylsulfate in water is
expected to look like

1. 2, !
A\/ Al /\ /
/
Molecular weight
A, B and C represent
1My , M, and My, , respectively
LY f M, , M, and M,, , respectively
3 M
4

w
I
m— ;
g\._ Weight fraction
@

>
>

N
E|

c 3 < ﬁ w and M, , respectively

143. T 319 & Xmmﬁrﬁr}ﬁ?@rw
sin?6 & AT 2x,4x,6x,8x & @ x, 0.06 F 145. % goEele 9] & fov o o wmh

RIS & 30 R @ gied R & fw 3w HEAR | FA 2, B, > Ey (B WY el D),
F ol oS Xt A aor, & 154 A ¥ g AT Feit (T) dum (V) Rufast Feit %
T AT AT Theh Tol HHA & v Tfef@a suat & a Sger gre
1. BCC, 3.146 A 2. FCC, 3.146 A A §, T8 &
3. SCC, 6.281A 4 4. BCC, 1.544 A I T,>Ty; V, >V,
) 2. T, >T; V<V,

143. The sin?6 Values tained from X-ray powder 3. T, <Ty; Vo, >V,
diffraction pattern of a solid are 2x,4x,6x,8x 4. T, =Ty V, >V

where x is equal to/0.06. The wavelength of X-

ray used to obtain this pattern is 1.54 A. The 145. Two bound stationary states, 1 and 2, of a one-
unit cell and the 1irnit cell length, respectively, electron atom, with E, > E; (E is the total
are, energy) obey the following statement about
1 lII'BCC, 3146 A E}\I/e)lr kinetic energy (T) and potential energy
2. FCC, 3.146 A

1. Tz > Tlo VZ > V1
3. SCGE, 6.281 A D TST V. <V
4. BCC, 1.544 A > e <

3. T2 <T1, V2 >V1

144, U 35 agord & A # AR Hefadt & 4. Ty=Ty V>V

faRor A= gefar §
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[ FOR ROUGH WORK ]
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H

THY

: 3:00 g2

v @wle  gRasr &S

2016 (IT) . .

a3 W qofe :200 3P

-

Ekciu

1T 13T @I ARIT A & | §9 g gRadr 4 v @ dareter (20 9T 'A'H + 50 Y17
'B'+ 75 917 'C' ¥ ) 95 ddey yem (MCQ)fRy 77 & / aigal 977 'A' § 7 sifdrdas 15
fIv w7 'B' 4 35 e o 9 'C' # W 25 yeAl @ Saaw o+ & | e [ERT | sifed
gedl @ Qv oy Y ar @acr 9T 'A' 7 15,97 'B' W35 @2 47 'C' W 25 Uger ¥l Pl
wrE @1 et |

LTSN, T TFF 3T & 141 A1 & | 39T RIeT THY 3N d% BT A for@s  yger
TE Wre Aoy [ gRaer ¥ go qv i @el & o wEl W de—we T8l & | Afe Vel & dl
319 gladfleiey W Sl @IS @I gRAdT geord BT 1957 B} Fhd & | gl ave ¥
@Wagvaﬁvmzﬁhﬁwra o | §9 gRaer § Y% P av @ [y sfaRad g1
T &

YRR ¥ TFF & G 1 H QU TV W G¥ ST Vel TN, AH T §H GYET
RT®T BT AP 11T, rer &1 39T §eley 41 iaed BV |

31T STH TR STY AT H W A9y, AT Pl JRAFT P IR dw Bl
qIT wgfia gal @ dIer dier 97 ¥ Savg BT HY( I8 §F A qoerif @t ey &
& 3% S.YR3R. S TAG H QY TY [ FT Q& @EEE § 9T R, Q6 T BT 9%
FFIeY v @7 W8l a¥ie | sigfca T8 @Y uie, foraw Siaa: am9sl g fored
TIB L TAIN, GO TAH B Ivdipla A T & & w8 |

a7 ' @err 9rT'B' 7 gde geT & 2 3@ 'C' F yAF geT 4 8F BT 8 | FAF 7T Iaw
BT FUTHE TH 25 % @) G7 o a7 STIo |

g ge9 @ A4 =N fAeey @ TV & | 374 W @ddT U [Awey & wel” sl Halad
ET' & | TP TP T BT el 37ar HalaT &1 §& & |

THe HYd §Y AT AT T6d! BT TANT B §Y UIT S darel ghenferr &r g9 Sl

31 YIdl GRIENSH @ 11y 77T STl I Wbl & |

gRlETreff @l Seav a7 X% gl @ SlaRad wEl S e 4 T8l feraHr ey |

HAReICY BT IYINT B B AT T &

gdEm wIfeT ge fOw fawg fafed w7 & OMR S@® 79% @) fawifora #% | sfaefidey @

77 OMR S&¥ 739 Gl7+ @ G9ard 37 gWal Hiedod Tlifelld o of W& &/
8= @,/ GYHRT & geT H ANt 819,/ R ST g¥ STASi vy FHIfore 8T |
HaeT elem B QY Al d@ do+ arel gNierRff a8 u¥len gRaer wrer o ST @1
sAfT & Sreft

gl gIvT W T SrEr ® F w@fia sear § |
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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 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 4(253)
Beryllium Be 4 9.012 Osmium Os 76 Y1902
Bismuth Bi 83 208.98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 06.4
Bromine Br 35 79.909 Phosphorus P o 3 $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 adium _s 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) Rhodlum r Rh 45 102.91
Dysprosium Dy 66 162.50 dlum. Rb 37 85.47
Einsteinium Es 99 (254) Rut ni Ru 44 101.1
Erbium Er 68 167.26 Sama@ri Sm 62 150.35
Europium Eu 63 151.96 Scand! Sc 21 44.96
Fermium Fm 100 (253) Selemum.. - Se 34 78.96
Fluorine F 9 19.00 S111cor’ Si 14 28.09
Francium Fr 87 N@23) Silver Ag 47 107.870
Gadolinium Gd 64\ 157.25 Sodium Na 11 22.9898
Gallium Ga 69.72 Strontium Sr 38 87.62
Germanium Ge 132.1 72.59 Sulfur S 16 32.064
Gold Au w79 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 N 67 16493  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 1 Ir 77 192.2 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 “¥ T 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 i Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium . Lu 71 174.97 Yttrium Y 39 88.91
Magnesium . Mg 12 24312 Zinc Zn 30 65.37
Manganese | Mn 25 54.94 Zirconium Zr 40 91.22

| Mendelevium Md 101 (256)

*Balhed on mass of C!? at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
isot@pic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
isotopeF)
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39t e aars
M EoleTe I GeTHTeT 9.11x 107%'kg
h  CICACERICT 6.63 x 10734 sec
©  gorCle & A 16 x1071°C
k' Qoo B 1.38 x107%%] /K :
C ShTel ST 94T 3.0 x 108m/sec {
leV 1.6 x 10719 | .r'l )
amu 1.67 X 10727kg r r
G 6.67 x 10711 Nm?2k g2 _
Ry ﬁgagﬁ- ﬁl’q?nq; 1.097 % 107m=1 {
Na 3ANITTEY TEAT 6.023 1 10%¥mole™" !
& 8.854 x 10~12Fm~1 g (
Uo 47 x 107"Hm™! ”
R Arer 3T Daais 8.314/K *mole™?
¥y 1 |
| J
USEFUL F UNDAMAENTA‘_; CONSTANTS
m Mass of electron 9.14 x 10 3%kg
h Planck's constant "6.63 X 10734] sec
e Charge of electron ( 1.6 x 1071°C
k Boltzmann cdhstant ' 138x107%J/K
c Velocity of Light 3.0 X 108m/sec

eV 16x 10719

amu 1.67 X 1072%7kg
G 667 x 10711 Nm?2kg~3

Rydberg constant 1.097 x 10’m™1!

Na i Avogadro's number 6.022 x 10%3mole™?
e,  8854x10"12Fm!

villo 47 x 107" Hm™!

4R Molar Gas constant 8.314JK " 'mole™?
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1.

T \PART 'A'

%@ﬁraﬁﬁg‘smmaﬁr#{aﬁrﬁaﬂﬂ
F g T g R a¥ & yfded dear
Harfas Tdr

Metric ton

T T T T
2000 2001 2002 2003 2004

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?

4 \k
35, j
% ¢

30|

Metric ton

T T T T T
2000 2001 2002 2003 2004

Year

1. 2001 212002
3. 2003 - 4. 2004

‘4

TH W@l 100003;;&% FT Gl T@H 1.5

AR % aieT &, T THeeX ) e Far B
THoX TfasT A 80% diar 3T a7 Heprorar

gl frae camfafes aler samr srar &2
1. 80 | 2. 12
3.1120 4. 150

A mine supplies 10000 tons of copper ore,
contail}jng 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

T Afgel TR X AW YUY odax @leeRT
A fAmead! § TUT FIF 3.50 @I A &
gedTd 39% 9 FUF 2y JAT 2 X U sud
g1 98 uaT IR T W a8 Afem @heardr

T Aot §, 98 &
1. I 48.24 2. T 28.64
3. ®9F 32.14 4, TUY 23.42

A woman starts shopping with Rs. X and Y
paise, spends Rs. 3.50 and is leftawith Rs. 2Y
and 2 X paise. The amount she started with is
I. Rs. 4824 2. Re 28164

3. Rs. 32.14 I 4. Rs. 23.42

o a3 T T A E, o
m@mmmﬁaﬁwa

"YUE & THT FEH 99 98 & AR H

O] HSW BIE 9§ & Heblel W USA g
-1 sy eufcfar ferer ST awar §?
| Fe o aee A ¥ e &

2/ T 92 sgeT A F @

. TS B T FE T gt AT A

( w2

4. Y BIET Sged FHI AR FHSToll
6ol & FAH & 99 7 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.

AT FEAT A, B dUT C & S W) R
SIfFT B A W 10% TH, BUT 20% ST dT
C W 10% gifa & &1 A U1 C & dgFd
ST Hedl & TfeCad 38 & gl g st gl
¢ Wl B W C & WO dUW Hed &
e 3§ 5% e g g1 39 afed &
g arelr fa s1fey ar et R B

1. 10% o8t 2. 20% oIS

3. 10.66% T8 4. 6.66% oITST
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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?

1. 10% gain

2. 20% gain 6.

3. 10.66% gain
4. 6.66% gain

ar aEg3t A aUT B & HAI-GY AH @ oA
T =T §

Time

/

Distance f

uﬁmﬁ@rm—aﬁﬁwama’rsﬁf
e @ Mg I & aret A @ @l
IH GRITAT 7

1 ‘ -
. < {t
o A Vi
e s
.‘QL'
B i
- \
Time |
2.
3 B
{ -
8
0o
e A
. Time
|
3.
3 A
e
2 B
2
Time

>

Distance

Time

Time-distance graph of two objects A and B
are shown.

Time

Distance F
s h
If the axes are nlterchanged, then the same
in‘folrmation is shown by
|

P 1
A
8
us
13
a
r B
Time
2.
3 B
c
(4]
k7]
e A
Time
3.
3 A
=
2 B
2
Time
4,
3 B
5 A
A
a
Time
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AT gFET FH IS H 30 dihele §, Sog ol
T oddd IET I W@ §| IEER F O3
30 el §Y F IRAT 95T §1 FAF el A
W T eI 5 gFat & diede § 394
T ufad ST UF dAlhole SFT & T H o
gl T AT §¥ TR & I 38 I
3RFAA Tohdelr dichelc AT Igam?

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 afEdr @ el & e f oS
MeTHR §, T TUH F HedRE a8 GAT
& JHeaReh UH & e &l §3 HHR
arell Uk gd § 3T Safdh Bler Q@ o gl
T et 7 § FiA-T1 FUF TE 82N
1. @3 AfEd #F o) ¥ 49 3R o B
2. 73 e # B ¥ 296 HE g ¥
3. gl AR H ga FAT FIAAT H gl

4. DI AIRTS # §3 F 29 & &l

Two coconuts have gpheri al space inside

their kernels, with the first 'having an inner

diameter twice that of the other. The larger

one is half filleddwith liquid, while the smaller

. is completely filled..Which of the following

statements is corre@t? |

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.

3.1 The coconuts contain equal volumes of

\liquid.

4. The smaller coconut contains twice the

li'qulid in the larger one.

e It F F Fia-ar A g F Tmh
afier @t geiTar &7 (31aTq ST Y FEaer
aifaefrerar &)

e

——

Density (kg m?3)

=

1000 1002 1004

of T I T
10 —
20 [

Temperature (°C)

-4 0 4
0 I T T
r
10 — |
20 [

Temperature (°C)

Depth (m)

g

Depth (m)

4

8
0 | I
10 —
20 |

Density (kg m3)
1000 1002 1004

0 T T f
20_/

Which of the following graphs represents a
stable fresh water lake? (i.e., no vertical
motion of water)

'O

Depth (m)

>

Depth (m)
=
1)

Density (kg m3)

=

1000 1002 1004
o T I T
20 |
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10.

10.

Temperature (°C)

g

-4 0 4
0 I I T
E
£
5 10—
U
a
20 |
3 Temperature (°C)
0 4 8
0 I I I
E
£
g 10—
(‘D
a
20 |
a Density (kg m3)
1000 1002 1004
0 f f f
3 f
L
5 10+
3
a
20 LY
T Jewe R (AER) & M %m F

%ﬁr{wmmmmﬁa:maﬂ
0.1 mw efda & fafexor giar g1 3fg 3ma
TR A 100m F gl W ¥, 3R BT 317
PIT F FeT EHT §, o 39k R T R &
wmm(E)wmmﬁqﬁﬁ
mﬁrm‘r(Eg@ra@raﬂmwﬁ

1. E;>>E,

2. E;>>E,

3. B =E,, S I & foU Sl §
4. a?rd’rammwmgama?%g

(e 7T &l

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. E2 >>E 1

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

11. T am", gar $r JAid feem & 3 Rer

11.

p

/

T deh H I@T gl SHHA HROT ¢ fh

1. 84T 38 379e1 R F Hfead Sederar
EHET I H FEIAT T gl

2. 4T 319 @y fAeR ST s Fr o
ah ggardr & s 38 ReR @
gool H 3T g Bl

3. gar & fawdia feum & wrAEES: gl
gRATEN gl & 3§ AEeR F T
ferar gl

4. gar &1 faudia fgem & srg & Fufa 3@
Wﬁfﬂwaﬁéﬂﬁqgud aé‘fﬁﬂqq
LA B '

L
- r
A tiger ugually 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
ftiger and helps the tiger locate the prey easily

34 the upwind area usually has denser vege-
tation and better camouflage

4. the q.pwmd location aids the tiger by

r "not letting its smell reach the prey

12.@@8‘5’%&%%%%%@3

TESA (TG SR & HT9ET) W AT
7 7 gfar I/ §1 39 MR W e &
T PIF-TT FUT FAT &7

8
6
£ 4
= i \\
é 0 b-d--I\c-F----4--F--F-+--1 Sea level
g -2
e
w -4
£ -6 T~
> N
L -8
S \
_10 -

_120 10 20 30 40 50 60 70 80 90 100

Cumulative % of surface area

1. gzt T |Ag FT HASA AT g
STrER § o g

2. TG SR § FW H AAE & Fol &Thel
F FAVPR IR 2 A S a A= B

3. §HG SToEcR @ o &I Tclg & Fol &TThel
F I HF AR 4 A s I A g

4. GHG TR & gaifts s # gt dqg
SToER & it Fars & it gl
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12. Based on the distribution of surface area of the 14. & I A # 306760 GTIATT HieT-AT grem?
Earth at different elevations and depths (with

reference to sea-level) shown in the figure,
which of the following is FALSE? P,

fAN @ O

N~
0 b-1-- 1™ ---{--f--F---1 Sea level L 2
-2
-4 ]
P \ 0

-10
=12 r

0 10 20 30 40 50 60 70 80 90 100 3. 4.
Cumulative % of surface area %
r
1. Larger proportion of the surface of the
Earth is below sea-level A A
2. Of the surface area above sea-level, larger F
proportion lies below 2 km elevation { r
3. Of the surface area below sea-level, smaller P
proportion lies below 4 km depth
4. Distance from sea level to the maximum

depth is greater than that to the maximum f |
elevation f \

N B O
i

Depth/ Elevation (km)

O

\ (
4. What is the next pattern in the given
sequence?

13.

13.

TOOT & § FHgSloT & 3e] ST Teh ik

I H AR U&7 FAT g1 ST & e

ey caffd 1 gorem A ST & 3iEy Wer

wﬁrﬁmﬁﬁﬁﬂ-WQWmf

1. aTa’r'\a\?Tfaﬂ/ng‘rrcrwm}dTé’r
ST B POt gl et

2. Efed X & grem, {ATE U @M, W
ffas & ol gff 3aRafda @i

3. qAfea/AES T FHT g,
wq farfds) @ ol gl Res sreh|

4. fea1 &r g fafas v ol gt

oo 4
it g \

A person completely under sea water tracks

the Sun. Compared to an observer above

water, which ofT the following observations
wﬁuld 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.

15.

@A O AD?
rf'@m Z.%

A A

T I Fod & UMY F ALY fdeg A 3HH
& 3fae fSegsit & drelr T@sit @ S
I g1 R A quld orithd & Jur ey
& &Il I IeldTel Scd?
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15.

16.

16.

17.

17.

18.

10

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?

m—1
2. —
2

.21
2

3. m—1/2 4. 2m—1/4

T gyarell 90 ofler gy A 10 ofiex urelr
ARSI &1 Fo gy & 1/5" 897 991 & §1e
9E AT T H I §U T B A F FAWT
AR uelh e g1 sa f@or & ael 9 gy

I 3FegaTd B /

1. 72:28
3. 20:80

2. 28:72 f
4. 30:70 J,‘

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 té'milk

he sells now would be -
1. 72:28 2. 28:72" &
3. 20:80 4. 3070

U e A1 Ul s BEh. g1 e @
g 1 AT g1 I T AWel 3eT W 2

T wf & @ ae afewd ¥ R
el 3767 & FACR fhg 91fd & Ferch gl
gidr g2 "4

1. 1 mm/s A5 % 2. 5mm/s

3. 6 mm/s Y 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 moying parallel to its axis with a

speed of
1. Wmm/s 2. 5 mm/s
3. 6'mm/s 4. 10 mm/s

Th URRUAH dafes dar e
HETEY arel & H 3ofehl 3MTEIET HT 3T ATA
M & fAT 30 ddl FF RS I 3 d
IReal A Uh-Uh AR GgAT ST Bl Th
Fedlg a6 dg T 40 didi &l 93 oidT g,

i 3Ty

IR arar § & 37 & @ g Aidr i acat &
HioHT &1 o ST & YR TR il &r

AT JHTEET ety Sy s
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  p T 1,

3. 160 4. 100 _

.%ﬂmﬁmﬁ?u:hﬁmamqﬁ

3R HET & T g, 3 drellst H ASell
I ST &, e dRoT §

1 BRAY (STel IeTedic) ST T YA Y
Jrels & el O Tgal & Jehell ¢

\ 2.ﬁ3ﬁmmﬁ?ﬁx(maﬂqﬁ)mﬁﬁ

o 3FES F TS FEA B
. ATy Sl STel gereafa #ASferdl &
T Ao 3TER e A
f:l. FARTY (STol Foieqid) dreir H Sigrer
| e o ¥

19. 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.

. Uk B H PR 18 x 24 & 3 TH FOV

PR ISl AT qeAdA HEAT fhcelr gl
fSad & daqot vt R o eer @ A

ST ST ST Toh?
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

3.8 4. 12
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21.

21.

22

22.

23.

23.

24.

11

24. The HOMO (highest occupied molecular
9.”7’ R
\PART B orbital) to LUMO (lowest unoccupied
molecular  orbital) electronic  transition
TR 3 A (desf & 3qater =g responsible for the observed colours of
Y ¥ lllalzgei n;(:klecules (gas) is Y
1. SROT AT CAGHAT Scdolal TIFSIATT 3 oo ot 4 -5 o*
2. Far feger XY gfadifta seerafa
3. TAREY Aetel ArecuRITATY 25. trans-[Co(en),CI(A)]” & SIe-39ge  H
4. FAEATANF T GeaHT FIFIART fAhera arem g9 IfE FoR1gs @1 @ cis
3G T AREe gAAH Sl e, 9 AR
The primary analytical method (not using a 1. NO, 2. NCS7
reference) is 3. CI \ 4. OPfl
1. inductively coupled plasma emission r
spectrometry 25. In the hydrolysis of trans—[Co(en)ZCl(A)T, if
2. energy dispersive X-ray fluorescence the leaving group is chloride, the formation of
spectrometry cis produet is the least, when A is,
3. anodic stripping voltammetry 1. NO, ¢ - 2. NCS~
4. isotopic dilution mass spectrometry s3Nc  © ( 4. OH™
' »
Rubredoxin, 2-iron ferredoxin TUT  4-iron / 26. [Xe]fs] & foT gcarfdd F NMR e
ferredoxin & Hifcas Wl TTHRT TAGT H ”l,‘{ (—,nsgﬁ $r dear, Perset F AT § [PXe
IURYT  IFEfAd Todhl (T Tohlss) ‘ z)ﬁraga?n’s‘ 26%]
AT AT HEAT & FAL: A5 | Y 2. sFRE
1. 0,274 2.2,4F973 i 4 TF
3. 0,4dUr2 4.02H?JT3" f3
26. 'The expected number of "F NMR spectral
The number of inorganic sulphug(or sﬁ.lphlde) lines, including satellites, for [XeFs]
atoms present in the metallop otein active [Abundance of '*Xe (I =15) = 26%]
sites of rubredoxin, 2-iron ferredoxin and 4- 1. two 2. twenty one
iron ferredoxin, respectively, are 3. three 4. one
1. 0,2 and 4 . 42,2,4and 3
3. 0,4and 2 { 4.{ 0,2 and3 27. [H;]'& H-H-H 37 T & AT
AT &
erfes e gt 3o faqge <rerhell 1 1. 180° 2. 120°
urq 3AIESS %“ 3. 60° 4. 90°
I Nal 4N 2. cd
3. Lal, V4. Bil 27. The expected H-H-H bond angle in [H3]" is
‘ 1. 180° 2. 120°
The metal iodide with metallic lustre and high 3. 60° 4. 90°
electrical conduct'rvity is
; Tgall “ ‘2" gfillz 28. TFA  [Ruy(n’-Cp)x(CO)y(Ph,PCH,PPhy)] (18-
4 al - Bl Solderd AT &1 gree aar §), H 3uieud
oo It () ¥ 9@ @i ¥ R Aq RS qur aigarg et & wer
BFRETEﬁ HOMO (highest occupied molecular HAA: T
orbital) & LUMO (lowest unoccupied molecular 1. 09T 1 2.2dAT1
orbital) H SolTreIaeh THHATT gl 3. 3dar1 4. 13aT2
1. n* > o* 2. m—>mn*
3. o> o* 4. 1> c*
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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. Oand 1

3. 3and 1

2. 2and 1
4. 1and 2

ﬁmﬁl‘@aﬁgﬁﬁ?ﬂﬁﬁmw
e §
M

‘\‘\\\m

T
\Z
(0]

Cl—Au—Au——~CI

S
\\\\
&

>

/\_

M Me
1. 0 2.1
3.2 4. 3

The oxidation state of gold in the following

complex is
Me_ Me
=~/
P
() G
cl—Au—Au—-cCI , © a__’{
K ) 4
P
MeS \I\fle -
1.0 2.{1
3.2 i 4.3
o

[PtCl,]* & Voehlels SELER Fr X oras

1. ARSTAST 2. TR

3. HrsFellgardle | 4. 18T
|
The rate of alkene coordination to [PtCL,]* is
highest for
1. norbornene 2. ethylene
3. cyclohexene 4. 1-butene

ApdiFafecs WX p’ foas v aafas

g, dEe
1. Br 2. CI
3. CN° 4, F

12

31.

32.

32.

33.

f/.

33.

34.

34.

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

[Cr(NH;)o]*" & Solercifoleh TdergH & “Ey—
Ay, THACT Tfed BT § SR

1. 650 nm W 2. 450 nm WX

3. 350 nm W 4. 200 nm WX

The ’Eg— ‘A, transition.in, the electronic
spectrum of [Cr(NH;)s]*" occlirs nearly at

1. 650 nm 2: 450, nm

3. 350 nm 4. 200 nh

Wﬂaﬁqgmﬁﬁ CO, & STAATStel

A, coﬁrmamﬁm%msﬁr%

1. TeoflH @& fshd Tl & OH U 4,

aeTeTTa e W

2 T & WRRT T ¥ HO0 W,
{*IIFEFQETH%FS?II

3. el & AT T & foed &
dcaRaTe OH 9 |

4. Tl & Ak T & Gk &

( dcuRaTd H0 g9 Al

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,O

KIEIER

+ p—
HX g + HyOp === H;0 g + Xpag)
& T [X ] TATTE® g I9 X &

1. OCI
3. CI

2. F
4. NO,~

For the reaction,
—+ —

HXqq) + HOp === H30 oq) + Xpg)

the highest value of [X](q), when X is

1. OCI” 2. F
3. CI 4. NO,~
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35. d.c. TeRNEMH & fow @@ HUT §

1. Ey, @legal WX R §
. Tl FHY Folagls Teh YT Soldels §
. BATed URT §ATT ¢ fIE0T anr |
. HHITHT GRT Y TR fAeg Iquey
T TR AT e Y & B

A WD

35. The correct statement for d.c. polarography is

1. Ej, 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

36. wggrel WihgUT fAReIvoT & Hfea a[ureh &
(A = IR WSAHATRRIAT; ¢ = LT FoIFE; 6 =

gHTaT AR WRear &9, N = &8
URATUL3T hT T, )\ = &731)
1A 2, oA
ooN b3
A ¢oN
3. apoN 4
36. Saturation factor in neutron activation

analysis is -

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

A cNA
1. — . gy
ooN il ) s
A cN
: o=
AgoN A

37. fawafafad e &1 qEr 3ee €

( @CO{?H“, Zn/Cu, CHyl,
L CO,CH;
II'.
’ r
2.
OCH;

13

3 0]
OMe
4, CO,CHs3

37. The major product formed in the following
reaction is P

i
COCH, Zn/Cu, GH,l,

4. CO,CH;

38. DNAH IoA # Usolid & Hfdrcarhry oot

& T Ter ifdeeror §

1. N(3) U gISglele 3a=y Imer § 3R
C(6)NH, Teh Tggreiel 3Tewtr ara ¥
N(1) U g8t 3Me=er I § 3R
C(6)NH, Ush gIS8lelel e e gl
3. N(3) T C(6)NH, gleil gISgieled ATaee

e 2l
4. N(1) TUT C(6)NH, GlAT gTSgIotel HTaeer
DI

N

38. 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(1) is a hydrogen bond acceptor and
C(6)NH, is a hydrogen bond donor

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

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

T 500 MHz TIFeIHIY W 3ifehd tah Iifees
FT 'HNMR FIFEH TFH I STl &,
TS oget, TATA 1759, 1753, 1747 AT 1741
Hz W §| 95 & v qamafares gia ()

aur gaa faadie (Hz) &
1. 3.5 ppm, 6 Hz 2. 3.5ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

39.

39. '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. 3.5 ppm, 6 Hz 2. 3.5 ppm, 12 Hz
3. 3.6 ppm, 6 Hz 4. 3.6 ppm, 12 Hz

f
f

40, Fraree DA I CH I &

T 3raet Ao S T a FH L |

@—H [>—H @%H

c ¢
. C>B>A 2. A>B>C
3. A>C>B 4. C>A%
LV

40. The correct order of the bomd dissociation
energies for the indicated C-H bond in
following compounds-s

O e
A * 4B

-

)—

C
I:.C>B>A 2 2. A>B>C
/ 3.A>C>B P \ 4. C>A>B
41. st i & 3eadr S TEr ha
gl I
o) (@]
H‘.- O O
& )I\/U\
o o)
A B c
1. B>C>A 2.C>B>A
3. B>A>C 4. C>A>B

p
\

42. The.corfect statement about the following

43.

41. The correct order of the acidity for the

following compounds is
0 O
A, G AR
o o
A B C

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

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

4. ﬁmﬁ'@ama;ﬁw%ra;m%

‘Me

- 1‘5-2ﬁﬁ|$*m7~r5% JAT TEIOT P g

2.’WW%HWWM’€|

3. e AfRyer & Jur sad gAfAfa
.62-3‘1'&:" gl

?'mm%amsaﬁwﬁﬁaﬂm

{compound is

1 Me

compound is chiral and has P configuration
. compound is chiral and has M
configuration

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

. compound is achiral as it possesses plane
of symmetry

N —

fAetfaiad difs & A g9 &

Ph
e

Me

ph O

papap=lp)
SRTERAC s
AR

TITcAS QYA

Bl o
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43.

44.

44.

45.

45.

15

Methyl groups in the following compound are

Ph
e
Me
ph O

1. homotopic
2. diasterotopic

3. enantiotopic
4. constitutionally heterotopic

rafaf@a diffe & for S @ =
T3t F § gaife TS gwqor §

)
= [
Among the structures given below, the most

stable conformation for the following compo-
und is LY &

<
h'

N
@

i "
| e mﬁm ¥ gum ug W

gfeafaa nfPas Ferl & 3=a=afma &

He H |

:[ + Br—Br — [
HII* H
J

L. ﬂ:;::d-—) G*prBr

2. ng, — G*c_¢

3. Tc=c — OBr-Br

4. N, = Tc=C

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

/

H H

Br
I + Br—Br —— [
Br

H H

Tc-c —> G*Br—Br
Np; —> O*c_¢
Tc=c — OBr-Br

. Ny = Tc=C

B

46. 4- qmlcméd F ITSATBeeA :ﬁ’r ﬁ?ﬁm aeg

o
1? @2

46. {l’le maj,o’r product formed in the dinitration of
r4—5r6motoluene is

ea
ol ot

47. AfATRIRT AT Hrafaf@a Sof
(Z = CF;/CH;/OCH;) & forv X fagdient & &@gr

FAE
— (0

NO,
+  H-N
e

CF; > CH; > OCH;
CF; > OCH; > CH;
OCH;> CF; > CH;
CH; > OCH; > CF;

bl
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47. The correct order of the rate constants for the
following series of reactions

(Z = CF4/CH;/OCH3) is
NO,
— z@@

NO,
+  H-N
e

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

48. ool duT VHRARCESA & fAYUT &
'HNMR # HHIA HHTRA & &I Tdhdh UTed
g1 1 deoltel : WEciaTSeISe HIoR 37uTd &
1. 1:1 2. 2:1
3. 1:2 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. 1:1 2. 2:1
3. 122 4. 6:1

49. Jaw ST 3314 AT 2126 cm! W IR HGfeaar
gl &, a8 & 4
1. CH;(CH,),CH,SH < | {

2. CH;(CH,),CH,C=N | 4
3. CH;(CH,),CH,C=C-H Vi
4. CH;(CH,),C=C(CH,),CH; ™

49. The compound which shows'IR frequencies at
both 3314 and 2126 e is ~
1. CH;(CH,),CH,SH {

2. CH;3(CH,),CH,C=N

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

4, CH;(CH,),C=C(CH,),CH;
J 4N

50, fwtarad % dreler 3rfAa c

NMR & 39feerd T T FEar ¥
Br |
gr { Br
Br
1. IR 2. &
3. 316 4. cH

16

50. Number of signals present in the proton
decoupled “C NMR spectrum of the
following compound is

Br
Br Br
Br
1. four 2.1six'
3. eight 4% ten
1. P I 3 m’ism& Rrfara
3c4Tq %’I
AlGI,
" =,
' heat
1 (
/ l".rI 2.
|

/
n'r.

|2l T OO
J
‘ /} E 4. ?
—— "r
51. rThe most stable product formed in the
following reaction is

AICl5

heat
2T
3. i 4. ?

52. fwwfofad sfafea & e 3cg §

o i. (CH3),CulLi
\I:>"'OTBS ii. H,O
TBS = Si(CH3)2t—C4H9
1. 2.
HO O
1OTBS

'D-HOTBS
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10TBS

52. The major product in the following reaction is

55.
o i. (CH3),CuLi
\]:>~w0TBs i H,0
TBS = Si(CH3)2t-C4H9
1. 2.
HO ®)
T N.otBS OTBS 55.
3. 4. .
0 HO V|
D--.OTBS *Q_,,OTBS /
B f 56

53. GfAWRAE IUBT & defell w1 Gfdwdor
g Rva ¥ axd § IR o2 R
& ¥, a9 AR FUT & < d‘;{ 36
1. 2x 9l § U1 2 9o fAais gl
2. —2x ¥l § qU2 o AT gl
3. 2x el § dUT —1 g1 AT B
4. —2x 9o § AU -1 g FAIdF 2
' { 57.
53. 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 Eorce constant is 2
2. force is —2x and force constant is 2
3. force is 2x and force constant is —1 57.
4. force is —2x afld force constant is —1
54. T 1x107°g @& 3HFT (M = 602.3 g/mol)
H Tl W TH Hag oA & § # W@ K,
FASAFT 3P 100 cm? ThAT I Th
ANAHOGH A 1 &7 IRAT| 3HFeT & 3] H 58.
IIIEY gRese &7 (A2 #) Bl
1. 50 2. 100
3. 150 4. 200
54. When 1x10"°g 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
1. 50
3. 150

2. 100
4. 200

Mark-Houwink EHEROT ([] = KM®) ST 39197
S AuRT A A §, @ '

1. gEar-3iaa Aer d8fa
2. 9R-3Ma AeR defa

3. eITIaT-3ad AR, el
4. z-3id AR H’gﬁ

g1
[

rd

r

Mark-Houwink equation([] = 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

\

uai’quaiﬁqﬂma:ﬁmﬁ,a’rm
AT 33 et F HEIUT HT AR B

. 120 2. 60
30220 4. 10

F

The weight of the configuration with two up
and three down spins in a system with five
spin % particles is
1. 120
3. 20

FfFIuT FAT 49.8 kI mol”! &7 U HfATHAT
F T 600 K daT 300 K WX &3 fAadienr
(Ksoo/kso) T IeTUTT ofaTsTal &1 (R =83 J
mol' K™)
1. In(10)
3. 10+e

2. 10
4, e

For a reaction with an activation energy of
49.8 kJ mol™, the ratio of the rate constants at
600 K and 300 K, (keoo'kso0), is approximately
(R=8.3Jmol' K™
1. In(10)
3.10te

2. 10
4, '

WAL, "Y' Cov(x,y) = (xy) — (x)y) @
fAuRa &1 4B dr ¢ Tworla Fudes
& gl Cov(x,y)?ﬁmaﬁﬂaa

1. y = Ax?

2. y=Ax*+B

3. y=Ax+B

4, y=Ax*+Bx+C
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58.

59.

59.

60.

60.

61.

61.

18

Covariance is defined by the relation
Cov(x,y) = (xy) — {(x)(y). Given the
arbitrary constants 4,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

ar I YeHIvT gEgfad godl T W A 62.

s RiFT olr g &
. & Jeal &
2. ol gedt &
3. UR Jedl &
4. 9RE Jodl &

Each void in a two dimensional hexagonal 63
close-packed layer of circles is surrounded by

1. six circles

2. three circles 4
3. four circles /
4. twelve circles !

NH} aar HCOo; 1 3mafas aifasferard seer:
6x107*VlsTt@ar 5x107*V-1s 1 §| NH}
JAT HCO; & IS § haAe: “{
1. 0.545 T 0.455 N
2. 0.455 AT 0.545 Vi
3. 0.090 AT 0.910 -

4. 0.910 2T 0.090

) 63.
The ionic mobilities oif NHJ} and HCO3 are
6x107*V~1s"tand 5x107*V-1s7t,
respectively. . [The transport numbers of NH;
and HCO3 are, réspectively
1. 0.545 and 0.4555
2. 0.455 and 0.54? '
3. 0.090 and 0.91
4. 0.910 and 0.090
T Reret FT 0.008 M AICH, F2T 0.005 M
KEIE, & 3Tl amed ¥ 64.
1. 0,134 M 2. 0.053M
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 2. 0.053 M
3. 0.106 M 4. 0.086 M

62.

spzéma:aﬁﬁﬁwasﬁvaﬁr
SHTATA S AT Belel ©

1. §1¢25+§1f2px+§¢12py

2. ﬁ¢2s+ﬁ¢2px+jg¢2py

3. Vs + Gap, + 2o,

4. FPos + 5 =Wap, + =W,

The correct normalized wavefunction for one

of the sp? hybrid orbitals is
1 1 1

L. 5#’25 + gll)pr + El/)Zpy

i i

1 2 1 #
. \/_glzsz +\/_§¢2px +\/_g¢2py I‘

2

1 1 1
3. \/1_57’025 + \/_ngpx f+ 7—6'11102173,
4. \/_§1sz + mlprx + ﬁlpry

. NMR TYIAR & deol & ady ot &

| e e 8 T e, R
T3 & HEY ThAT A IRA A &
fore famar S B

2. [deehe @few, oeme av w3fdw
FEHY 819 W A @ gl

3, Q% dedrg a1 1 e e

[ sravamsit & Hewr a1 &7 3a] Seae

F & v foFar Srar g
4. Tfae doehg & oueT-feuer gaaer &t
IR R &l

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 Sdur V WX Ush Tad: Ushd HI 3ae

# S WA Her "edr §, 9% ©
1. U 2. H

3. G, 4. q

The parameter which always decreases during
a spontaneous process at constant S and V, is

.U 2. H
3. G, 4. q
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65.

65.

66.

66.

67.

67.

68.

68.

69.

19

gerdf A, B, C @91 D & fau fefdg o
$HAA: 0.2, 0.5, 0.8 T2AT 1.2 bar & I+
g Fedudd AT gRfedfad # a

9Tl W@ ST &, 9 &
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 69
temperature is ’
1. A 2. B
3.C 4. D

HHAUT HEYT-A1G & TR IRG Foraaht
" % AR ¥, 98 ¥

elel —
1. Ink vs. T 2. In (E) vs.T
T ‘
k 1 1
3. ln(;) vs. - 4. Ink vs. 7 ;/
. . f
According to the transition state theory, the /

* [ |

plot with slope equal to —

l.Ink vs. T 2. ln(E) vs.T
T

k 1 1
3. ln(;) vs. = 4. Ink vs. A d
| Ny
WET@'@EHWTUIF@? EsAT
Aol &7 §, 98 & A
1. 1s < 4s 2. Is < 4p
3. 25 « 4s 4. 25 < 4p

-,

The transition that beloillgs to Ehe Lyman

series in the hydrogen-atom spectrum is
1. 1s < 4s 4 | 2. 1s < 4p
3.2s < 4s T # 4. 2s < 4p
P 70.
37 forest 5, AT AT €, T &
1. fdehet 2. VelleT
3. Sealle 4. 1,3-5g2T8T8e
' |
The molecule that possesses S, symmetry
elément is
1. ethylene 2. allene
3. ben;ene 4. 1,3-butadiene

del HUN & HS IUNH, HoT TYA T H
Uil & A@dE ® ¥ B g g, saer
FROT

is 70.‘

1. it @Ol & d5 AT T T 5T HI
3T9eT BT gl Bl

2. St Ul & et F RFyAErar 3w
gleT &

3. A HUN H, TdE 8T HT IJAdA F
3T, TS e &I 98T HE g g

4. Y= HUN H, AAE &1F F AITT T
eI, TYW G T UL A g g

Many properties of na'filoparticles are

significantly different, than the Q‘@‘{T@sponding

bulk material due to y

1. smaller band gap of nanoparticles
compared to bulk

2. higher heterogeneity of the nanoparticle
solutions F

3, larger fatio of surface area to volume of the

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

|

FT TET e §
HilH A | FloH B
i FFRY | 2. TREeAE AT
( ii. $gfoeT | b. gt
iii. fopfeet | c. TeasH
d. ¥X138
¢. edfaT

i—ajii-c;iii-e

i—e;ii-b;iii-a
i—d;ii-c;iii-a
i—e;ii-b;iii-d

bl N

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
€. terpene

i—ajii-c;iii-e
i—e;ii-b;iii-a
i—d;ii-c;iii-a
i—e;ii-b;iii-d

b s
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71.

71.

72.

72.

73.

20

4T \PART 'C'

Teh T Aedsl fFad ceafde vl (A),
AR e (B) dur ARa T (0
(AT & pk, § AU 9.8, 10.8 TAT 10.6) &,
F A AfeF T Frew W ag am s

pH>7 & ded YUl & &7l T Hd ¢
1. A<C<B 2. B<C<A
3. B<A<C

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 2. B<C<A
3. B<A<C 4. C<B<A /J4-
f
THel A NH YISTl T 3PEI0T gHH EPR /
TIFH T TG & T &1 EPR [1(PCu) = |
3/2] TFeH H TR ATAGEH oISt hr
e §
75.
1. 20 = 7%
3. 60 V4436
' ! 75.
For complex A, deuteration of NH protons does
not alter the EPR spectrum. The number of
shyperfine lines expected in the EPR [I(*Cu) =
| 3/2] spectrum of Ap; \
o} o
\ / .
LS 76.
Pl N
—N N—
\ \H /
|
- A
1. 20 _ 2.12
3. 60 4. 36

g1 gfafes, fEukes T BEréed
PradAaaer feA (@é@evor gt qat W) A
Breioir werent $r FEar §

73.

4. C<B<A 74.

1. 8,20 T 14
3. 10, 12941 14

2..8,204r 12
4. 10, 12FUT 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. 8,20and 12
4. 10,12 and 12

KCs & faw feafafad FuipR fem fife
(A) TE IAIIehT B, (B) s8R AT
T ¥, (C) SR A Arohar s Hr
T o ¥ WG SeeR ¥

1. ATUTB J 2. AdUIC

3. BAurC, T4, A,BTUTC
i

-

3 (e
Consider the following statements for KCs:
(A) It is paramagnetic, (B) It has eclipsed layer
structure, (C) Its electrical conductivity is

| greater than that of graphite.

‘Th  correct answer is
lffA and B

2. Aand C
. Band € 4. A,Band C

c':‘c14 #H  S,CL @ yAfEE & yf@fear A

RRA & arr T8 Serel A AT &

¥ gfav)

NH,CI (A), S;N; (B), S5 (C), T S;N;Cl; (D).
1. A,BTar C 2. A,BdurD
3. B,C,d4arD 4. A,CdarD

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

NH,C1 (A), S;N, (B), Sg(C), and S;N;Cl; (D).

1. A,Band C 2. A,Band D

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

[Ce(NO;)4,(OPPhy),| & fow fam=r & &

A. 38& e fqedsr &1 W1 frar-aral gl

B. Ce i §HsaT HEAT &H &I

C. Ig u1d ¥ foures TS FUeeaRor geffar
gl

D. g Yfageshd Jhfd & gl

& 3 &
1. AdATB 2. ATdarTC
3. A, BdATD 4. B,Cdarb
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76. For [Ce(NO;)4(OPPh;),], 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,Band D

2. Aand C
4. B,Cand D

77. fafaf@a su=t 13711 ) AR fifse:
I: [Rh(CO),I,]” & CH;I 4T CO &T CH;COI &
3T aRade & AT g
II: [Rh(CO),L,]” & gehfar gfceeehiar |
AT T g
1. 13T Egr § 3R I, 1 37 Tosdeor g1

CITAT I EEY & 3R 1L, 1 T TISEhIoT J8T 81

2
3. 19Er & auT 1 3ed &l
4, 1TUT 1L ST ITeld g

77. Consider the following statements, I and II:

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

II: [Rh(CO),L,]" is diamagnetic in nature

the correct from the following is 4

1. I and II are correct and II is an explanation
of 1 .

2. I and II are correct and II is nog an S
explanation of 1 =

3. Tis correct and II is incorrect

4. I and II are incorrect

78, wrEe RROT & R W g g
afer, # 2 mg PO/ (AR afsraar 3100
e s'mg Y@/l TH 1 g AHAT e &
JHafad X I, s ¥ 30 mg RgEa

| orethe @ gEEd T 3000 fEe ! gl
TS| T A PO, HT % HElAT
1. 30 ‘ 2.6
4. 15

3. 9 |

78. In fa direct isotopic dilution method for
determination of phosphate, 2 mg of
POy _Qspeciﬁc 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

21

79.

79.

A

f

80.'

80.

81.

h. X B andC, |

[FeO,]* & for Amafof@a syal W Tar
EIcy

A. FE IR &

B. 38HI T, TAAMT &

C. I8 faspd @@ qelg SAMAN 379eTrer &
D. Ig TIMHIT D, GATATT 2rar &

e 3cc &
1. A,BaarC 2. A,CTdarD
3. AdarD 4.IFA"HEJ|TB

Consider the following statements:f:)r~[FeO4]4’.
A. Tt is paramagnetic p

B. It has T4 symmetry

C. Adopts distorted square planar geometry

D. Shows approximately D,y symmetry

The correcanswer is

2. A,CandD

3. ‘AlandD 4. Aand B

[ReH,]* T sarfae
|, & mﬁgwaﬁqﬁﬁm

T A I Gl
3.?h;ra‘i'€rgwﬁwmawm

The geometry of [ReHo]” is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid

P, PSCl; adaT 5w 93sX & #Aeg ifafear
A, ucd 3cael H ¥ Pils TH gl Pils ST
faersT 3rg€ar A ’'P NMR ®a¢H UH gfds
(6 98) dAT TH A (5 102) g2uidr &1 Psls Fr
TET T g

|
/! |

|
N
. '\P/P\P/u ) '\P/_\P/'
|/ l/!
|
b
AN /P\\ A I\P/ \P/\ll 1
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81.

82.

82.

83.

{ Column A

The reaction between PI;, PSCIl; and zinc
powder gives P;ls as one of the products. The
solution state *'P NMR spectrum of Psls shows
a doublet (5 98) and a triplet (& 102). The
correct structure of P;ls is

|
|\P/| l
'~ X,

1.

o ‘
v \ |
HH A T B A FT HU AU 34 od
AT & oA U g1 el AFB &
ey fAdeT fifew

I\P/P\P/\ll

FIAH A FIH B

(a) Cly

(i) geTeT 31FeT

(b) Ss (i) ATFTAT 315

(c) CH;COH (i) STHATTITCA

(d) Urea (iv) faemae 3rques gar

G- . W

e

T fAem § . d__’{
1. (@)= () (b) — (ii); (o)  (iii); (d) iy
2. (a) = (ii); (b) — (iid); (c) — (iv); (dy= (1)
3. (a) = (iii); (b) = (iv); (¢) — (0); (d) — (iD)
4. (a) = (iv); (b) — (iid); () — (1D); (d) — (D)

i
Some molecules_and their préperties in liquid
ammonia are given in columns A and B
respectively. Match column A with column B

et |

Column B

(i) Weak acid

(b) Sg (i1) Strong acid

(¢) CH;CO,H  |[(iii) Disproportionation
(d) Urea liv) Solvolysis and

| disproportionation
i

(@) Cl

The Correct match is

1. (a) H(); (b) — (i1); (c) — (iii); (d) — (iv)
2. (a) — (ii); (b) — (iii); (¢) — (iv); (d) — (1)
3. (a) = (iii); (b) = (iv); (¢) — (1); (d) — (i)
4. (a) = (iv); (b) — (iii); (¢) — (ii); (d) - (1)

Mn(Il), Cr(Ill) @7 Cu(ll) & 3TSCHARIT Tarar
Tget & T Tgdr Rt yaear 95 g §

ShHART:

22

1. 2H, *F dar ’D
3. ’H,’Haar D

2. %S, ‘FaAr’D
4. °S,‘Faur’p
83. The spectroscopic ground state term symbols
for the octahedral aqua complexes of Mn(II),
Cr(I1I) and Cu(II), respectively, are
1. °H, *F and °D 2. %S, *F and °D
3. ’H,’Hand ’D 4. °S,*F and *P

84. frfaf@d saiewon & & o
. A. VoI T SUTFHIRIOT /
B. steaner Resiw R !
C.WWWWIW%W-
fFesierss 7 IRage
D. Frefaeh FaEeel H 1,286 RIFe
4

/' St Hg-TesTsH Bl GaRT JicHfed 81d &, 9% &
4 1.A§I'?JTB 2.B,Cd4TD
r.*’ | 3. ABEATD 4.A,BIITC
84. ‘Fr m the following transformations,
. Epoxidation of alkene
B..Diel dehydrase reaction
(ff. Conversion of ribonucleotide-to-
deoxyribonucleotide
D. 1,2-carbon shift in organic substrates
those promoted by coenzyme B, are

1.Aand B 2.B,Cand D
3.A,Band D 4.A,Band C
85. FIadH A H A & FIaH B Hr 3T AT
RGN
FTAH A FTIH B
@ | Acatremraetet | ) | cis[PANH),CL]
®) | reeraafaa | () RBed g faa
©) | BRfe (i) | srerer
TUTATEROT
) | r@RfFar (V) | 3meRer afkaga
(V) | 3mReT Fagor
V) | refedfes
T IR &

1. (a)-(ii), (b)-(iii), (¢)-(v), (d)-(iv)
2. (a)~(ii), (b)-(iii), (¢)~(iv), (d)-(1)
3. (a)-(ii), (b)-(iii), (¢)-(v), (d)-(Vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(ii)
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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-
[Pd(NH;),Cly]
(b) | Plastocyanin (i1) | Cysteine rich
protein
(c) | Ferritin (iii) | Electron
transfer
(d) | Chemotherapy (iv) | Iron transport
(v) | Iron storage
(vi) | Carboplatin

The correct answer is

1. (a)~(i1), (b)-(ii1), (¢)-(v), (d)-(iv)
2. (a)~(i1), (b)-(iid), (¢)-(1v), (d)~(1)
3. (@)-(i1), (b)~(ii1), (c)-(v), (d)~(vi)
4. (a)~(iii), (b)~(v), (¢)-(vi), (d)-(ii)

[Co(NH3)sCI]*" & faw OH 3cURd Syl &goef
&N frar fafr &, 3R & ww ug ¥

gred gl arell TS g8 |
1. [Co(NH;)s(OH)]*" + CI”

2. [Co(NH;),(NH,)CI]" + H,0
3. [Co(NH3),(NH,)]*" + CI’

4. [Co(NH;)sCI(OH)]" shdet

L

%
For OH catalysed Syl conju ate;: base
mechanism of [Co(NH;)sCl]*",, t {Species

obtained in the first step of the redction is/are
1. [Co(NH3)s(OH)]*' +CI” =

2. [CO(‘I\IH3)4(I\IH2)CI]Jr + HzO

3. [Co(NH;),(NHp)]*" # CI™

4. [Co(NH;)sCI(OH)]" dnly (

FrorA X Hr TN &1 BT da 7 Y # U

3ot ToTerA! § ST
L |
FH X FOH Y
()| g7 A @ | 3 Aqe=er
: - Mn, Fel¥cT
@) | srrfagser || () | efawserane
| | TeasH reffepyor
G)PMn(H,0)e”" | (i) | gerera: rosn*
& EREAIGEIRE T
@) | [CrH0)6] | (V) | d—sd TRUeT aRe
HheAoT
V) | efqwerciarer
FdrseT
e 3 §

23

f

L (D-(iii), (2)-(1), (3)-(v), (4)-(i)

2. (D-(iii), (2)-(1), (3)-(iv), (H-(i)
3. (D-(v), 2)-(iii), 3)-(iv), (4)(ii)
4. (D-(iii), (2)-(1), G)-(iv), (H-(v)

87. Match the species in column X with their

p

/

Column X | Column Y
(1) | Heme A (i) | oxo-bridged
Mny cluster
(2) | water (i1) | tetragonal
splitting elll_pngation
enzyme
(3) | Mn(H,0)]"" | (iii) | predominantly
T
( electronic
' transitions
(4) | [Cr@L0)g]”" | (iv) | d—d spin-
g1 - | forbidden
b N A { transitions
. (v) | tetragonal
compression

roperties in column Y

1
! The/correct answer is

‘}‘ﬁ)-ﬁii), (2)-(1), (3)-(v), (4)-(ii)

2 4(1)-(iii), (2)-(1), (3)-(1v), (4)-(ii)
- (D-(V)#(2)(iii), (3)-(iv), (4)-(ii)
‘;, (D=(ii1), (2)-(D), 3)-(iv), (D-(v)

88. 3MHICITS A & ITAR TSI HT Hel

JT S [Coy(CO)p] H Co(CO); T gfaearid
T Fehll 8, 6 €

1. CH, BH aT Mn(CO)s

2. P, CH aYT Ni(n’-CsHs)

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

4. BH, SiCH; 92T P

88. According to isolobal analogy, the right set of

fragments that might replace Co(CO); in
[Co4(CO)yy] is

1. CH, BH and Mn(CO)s

2. P, CH and Ni(n’-C;Hs)

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

4. BH, SiCH; and P

89. Wade’s & fag#l & 3dR [Co(n’-CsHs)B,Hs]

JAT [Mn(n’-B;Hg)(CO),] & T TE &I
YR g

1. closo T nido

2. nido AT arachno

3. closo T arachno

4. nido T nido
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89. According to Wade’s rules, the
[Mn(n’-B;H;)(CO),] are

1. closo and nido

2. nido and arachno
3. closo and arachno
4. nido and nido

90. [RheC(CO);s)* & fow Tgr sanfadr &
1. 3SCHhelsh

2. deseiy TfAs

3. AR Beg

4. T WE gFd o A

90. The correct geometry of [RhsC(CO);5s]* is
1. octahedron

2. pentagonal pyramid

3. trigonal prism

4. monocapped square pyramid

91. arachno SR, B,H,,hT NMe, & IrT TATHAT

¥ faRfRa ifas 3cae 878
1. [BH3'NM€3] aar [B3H7'NM€3]
2. [BHy(NMes),] '[BsHs]
3. [B4H10'NMC3] \
4. [B4H,o"NMe;] T [BH,(NMe;),] '[BsHs] ™~
.
91. The final product(s) of the reactiol (ﬁf afachno
borane, B4H ;o with NMe; is/are __
1. [BH3-NMes] and [B;H7-NMes]
2. [BHz(NMe3)2]+[B3Hg]_
3. [B4H10'NM63] { -
4, [B4H10'NM€3] and [BHz(NMC3)2]+[B3H8]7

92 ﬁmﬁ@aa@ﬁvmﬁm A%

; H H
; ,\ L
R * CDH A
H

C Co

~-V~CD, \/ \PMe3
y H

F
MesP” 0\
CDy

- | !

D,C=—CD, 2.
3. \a CD, 3.

D3C_CD3
H2C:CD2

92. Product A in the following reaction is

H H

H H ° + CDH + A

00— Co
Me;p” | CDs

C
H \/ \PMe3
CD; H

H

correct
structural types of [Co(n’-CsHs)B4H;] and

f

/

24

1. D2C:CD2 2.
3. CD;

—

D3C_CD3

4. HzC:CD2

93. Fe(CO)s & 1,3-5geTslea & 3ifAfkar, B & &
S 'HNMR # & f@earar gafar &1 B &1 HCl
# yfafear & § S 399 'H NMR # =R
{eeter gertar g1 diffs Cc§

Cl

Cl
{
Lo |~ 2 0c]
Fe\ /Fe _
oc/, / (o]0 |
Cco | Co r
Cl
3 OC\l A 4. OC\
FE\ o Fe—>
OC/l (7 oc/ |
% H A | co
A\
/ 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
‘w ich shows four signals in its 'H NMR
spectrum. The compound C is

F,
Fa

—

" Cl Cl
—
1 oc\|/ , 0C_| >
Fe Fe—
oc” | N oc” |
CO CO
Cl H
—
3. Oc\le/ 4, OC\Fe_>
oc” | A oc” |
H cO

94. faraAfaf@a Yeiaa Afafhrar, Sas e gy
s K=20x10°%, &

[RU(NHa)el”" + [Fe(Hz0)el**

[RU(NH3)gl** + [Fe(H,0)el**

TSRS dUT IS & 99 AT ¥
HAT: 5.0M s FAT4.0 x 10°M s §l
AT & T T Fadis M s ¥ oemsr

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

94. In the following redox reaction with an

equilibrium constant K = 2.0 x 10%,
[Ru(NH3)e* + [Fe(H,0)]l*" [Ru(NH3)** + [Fe(H,0)l**
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
reaction is

1. 3.16 x 10°
3. 6.32x10°

2. 2.0x10°
4. 3.16 x 10*

95. ¥R Frdlel Hpel & AT TE FUA &
1. Ff F FaT H THT ST TE
2. U1 3Td ITRAHIOT HaEAT H Bl &
3. UIq WS U1 e fFeh sraeansit & g gl
4. CO forles deper &l 3T o ¢

95. The correct statement for a Fischer carbene
complex is
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

96. RrmafEa 3T ¥ AR qea s §

96. The major produgt formed in the following
reaction is

F ...l |
' f 1. hv
: “'ONO
2. H,0*

“'OH

CHO

97. fAwfaf@d @fhar & fRRd qCg 3ce &

H+

@)

1. ﬁ\// 2. Et//
o) o
3, 4. &
r’ [

97. The major product forme(} in.the following
reaction is- .

s
B p/ 4, X\/

98. frfaf@d sfafkr & T geg 5o §

OMe

OQ ome O\ ©
o LI o<(Tpo
—
°© OAc NC CN (1Tequiv)
CH,Clp-H,0
OMe
OMe
1 o)
@]
PR O, OH
OAc
OMe
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OMe

OMe
3, Phﬁooé&o
OAc

OMe
4. OMe

o) OMe
&@3
0 01 j
Ph Ho

OAc
. %
98. The major product formed in the folmwklfg

reaction is h {
99.

CN (1 equiv)

CH,Clp-H,0

NC

CUE

OMe

w'Ph/\O

99.

OMe
o) OMe
2. HO
o (@]
OAc
i
OMe !
Ph™ Oo O o
3. OAc
{
< OMe
| OMe
I
]
- 0] OMe
~~0 o]
{ pn o7 0
OAc

F,C(Br)-C(Br)Cl, I AT fgu fFer dwqult &1
fHYOT AT X, 3T+ F NMR T9F¢H H -120

°C YT WATSar $r F&AT Bl
Br Br Br
CI\@CI Br@Cl Cl@Br
F F F F F F
Br Cl Cl
1. T 2.ar
3. IR 4. 9

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
F<F F<F F<F
Br Cl Cl
2. two

1. one
3. four 4. five
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100. 3ASFST A, BT 3cUel C, DA & fow agr 101. The major product formed in the following
reaction is
AT &
mo\/o\ i. t-BuLi
0S0,Ph OH P -
N 1. |CH20H2C|
O /OM
A H,0 ¢ 1. cl
OO
o~ o~ | _
Ph0,S0._~__ HO_~ N
B D 2 ’ X O\/O\ .::
—
. A% cfAar & 3k BA D . C'I N - {
2. AG DfATar g IR BHE C ' § r
! ! AN SN
3. A @B, C 3R D i gaE AR & £ | '
4. AR BY D e B N7
4 ) \.F OO
100. The correct statement for the reactants A, B to " U
give products C, D is 4% N
|
0S0,Ph OH / , | 5
o~ o~ /102 ﬁﬁﬁ%l‘@?r sfffrar & e geg 3cue @

A C ‘ N/" I
"o P
CHO 4 _*~¢  NaOMe
o~ Lo ©/
PNO,S0._~_A Ho\/}i ! X @CHO

B - -qb 4 ©
J 1. OH \
1. Agives Cand B givesD ™ /
2. A gives D and B gives C O
3. A and B give identical amounts of C and D o
4. Aand B give D {
( 2. o M
101. FEfaf@d sfffear & e geg 3cue @ o
. 0. 04 i. +-BuLi OH
NN "rf ji. ICH,CH,CI 3. o M
1 Cl 5 ©
AN 0.0
4 OH
| _ | / \
W 0
2 o__0O
Lons -
- /
cl N
3. I 102. The major product formed in the following
| N O0._ 0O, reaction 18 /
NF T
N ;[ N
CHO 1, S ,NaOMe
4 ’ 2 O\/O\ ©/ Q*
| CHO
1N 2.0
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1 OH / N 3. 0] o
(@) Z N 3
o) H,CO CH;
(0] ] N
2 o 4. (0]
OH ™ N/CH3
X A HyCO CHs
. 5 |
ot 104, PR 3T 3§ TeaBam &
\
4 /o  bh
EHPh r
OH N [
ol - ‘/B/O
103, i o Rre wwch 3ies gfar & \)K% =
r - 3
aE e !

'HNMR: 8 8.0 (d, J =123 Hz, 1H), 7.7 (d, ] = 8.0
Hz, 2H), 6.8 (d, ] = 8.0 Hz, 2H), 5.8 (d, ] = 12.3 Hz //

1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm / \)\F
, by Re face attack

1. N(CHj), f

f

X -CO,CH3 ‘
2. (H3C)N X CO,CHj .-\ , by Re face attack

WN GH?’ , by Si face attack
HaCO

4. OH

H,
4 V\F
/@/\)‘\ , by Si face attack
H,CO

J f \ (Face attack = Teleh  3TshHUT)

103. The compound thatlexhibits following spectral 104. The major product in the following reaction is
data is :
'HNMR: § 8.0 (d,}J =12.3 Hz, 1H), 7.7 (d, ] = Ph
8.0/Hz, 2H), 6.8 (d, J = 8.0 Hz, 2H), 5.8 (d, ] = N Ph

12.8 Hz, 1H), 3.8(s, 3H), 3.0 (s, 6H) ppm o 5O

d /
1. . N(CHj), BH;
E’j/\vcoch3

1. OH

H,
2. (HsC)N . CO,CHs \/k%
\©/\/ , by Re face attack

www.examrace.com



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

4. OH

, by Si face attack

105. F=fafad sfafe & T g 3cg &
OAc
1. PBI'3, H20
AcO o 2.Zn, AcOH
AcO NIS, CH3;OH
ACOOAC 3. S,C 3

NIS: N-iodosuccinimide

1. |
AcO Q
Ac(ﬁ&om
AcO % &
2 OAc - ,{
q
I L
AcO O ' i
AcO -
OCH;
3. AcO OCH3 i: .
AcO T {
AcO .
Pl
&
4. |
f o &
' AcO of
AcO
AcOoMe

|
105.The major product formed in the following

reaction is
+~OAc
1. PBr3, H20
AcO (@) 2.7Zn, AcOH
AcO s CH.O
ACOOA 3. NIS, CH;0H

NIS: N-iodosuccinimide

29

A

f

AcO
AcO

{o%_

OMe
AcO

AcO
AcO

Q
o o

OCH,
OCH,

AcO ~
AcO

w
>
19
O
g

",

I-' [
AcO O
AcO

ACOOMe‘I ;
£~
106. Frfafad sfafrar F fRRa e 3cg §
F

H,CS
- i. CHl

ii. t-BuOK

.. HiCS H,CS
1.

: ! : 2.
o7 0
HaCS
3. 4.
0

o)

106. The major product formed in the following
reaction is

H,CS
i. CHjl

o) ii. t-BuOK

H,CS

1. : I : 2.
07 : 0
HsCS
3, 4,
0
0

HsCS
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107.

30

Arfat@a rfafear 7 g A&y 3ae § 108. Correct sequence of reagents for the following

conversion is

Sl";uci C,Hs0,C  CO,CoHg Br
=/ Cco,CHs N~ "Br N|\
OH o  OH
COCoH CZH502C
<G 8- o, %COZCZHS 1. i. K,COs, ii. HC=CCOCH,, iii. Br,, iv. NaBH,
COzCoHs 2. 1. NaBH,, i. HC=CCOCHs;, iii. Br,, iv. K,CO;
CHsOC 3. i. HC=CCOCHj, ii. K,COs, iii, Br,, iv. NaBH,
4. 1. Br,, il. HCECCOCH3, ii. KZ._COS, iv. NaBH,

107.

COLMs - crioc
\D<00202H5 B = M2let2 CO,CHs

CO,CoH5 'F

109. fw=faf@d affhar &1 gea 3??1?: 2l
CO,CoHs \ i s
A= COLoMs g _ COLCoHs 0o / .
CO,C,H5 \\S// N
CoHs0,C"  CO,CoHs | TN L TESOVE\/ NaHMDS
NN
P OHe
r
A= ‘;Ii><COZCZH5 B Hiv - TES: Triethylsilyl
h CO,CoHs

C,H50,C

The major product formed in the following
reaction is f

orRu=\ CHs0,C  CO,CoHs

B
. %
C2HsOC oy ﬁ

CO,CoHs
- - CyHs0,C,,
A \£><002C2H5 B = %2fsb2 QI><COZCZH5

CO,CoHs
cszozc
CO,CoH5
A= B= CszozC
\/@<00202H5 d CO,C2Hs OMe
CO,CoHs

| CO,CHs
A= CGO2C-Hs o _ Hi CO,CoHs
CO,C,Hs

CoHs0,C COLC,Hs

a

H

co,cHs  109. The major product in the following reaction is

= CO,CoH5 — Hi , CO-,C,H
55 |;E><(30202H5 B= e o
4 | CoH50,C CO,CoH 4
| 2MsY2 2215 ™ S\(/N\N TESO NaHMDS
! ¢ /N"\,ll ' \/E\/
lll OMe P OHC
i@ s & fov sffwdasr &1 adr TES: Triethylsiy!
FHE |
N7 Br W
OH ~0  OH OMe
1. i K,CO;, ii. HC=CCOCHs;, iii. Br,, iv. NaBH,4
2. 1. NaBHy, ii. HC=CCOCH;, iii. Br,, iv. K,COs 2.

3. i. HC=CCOCHj;, ii. K,COs, iii. Br,, iv. NaBHy
4. 1. Br,, ii. HC=CCOCH;, ii. K,COs, iv. NaBH,4

OMe
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1. Frfaf@a sfafear § fafa ger 3ae §

3.
1. L-proline
acetone
CHO DMSO
\( 2. Me4,NBH(OAC);
AcOH, CH,;CN, -40 °C
4. 1 2.
OH OH { QH OH
OMe 3 4. ;
110. fFafaf@d IR sfAfEaEt & oo : [ 1 3F
§ y OH OH OH OH
wfafrart i gt g ger wafda gem, .
T ¥ 111. The major. product formed i in the following
Q reaction 1s #
OzN@O_N M < ' (1. L-proline

> acetone
/ ICHO DMSO
/ *

2. Me;NBH(OAC);

AcOH, CH5CN, -40 °C

| I .’I
O,N O,N f [
oTs H,0 OH ‘
(3) #f 2.
7 m— f‘ Y
H ( OH OH OH OH
OT: OH 1
° ,{ (4) i )\/\‘/ + )\/\/
7 B sz

OH OH OH OH

1. 1>2and3>4 2.2>1and3>4 ‘ .
3. 2>1and4>3 « 4.1>2and4>3 112. fAafaf@d sarcaRer # gFAfoaa WasiFas

" AR &1 FE FA T

110. For the four reactions given below, the rates of
the reactlons will vary as 1. Se0, (cat))

) X t-BuOOH Z “CHO
w0 e OO0 (O 5207
@ C> —f @o NC> 1. (i) 3o7 3fAfRa, (i) [2,3]-ReaAcie Rive,

! on (iii) [3,3]- FeARRNs RFe
OTs P OH o 2. (i) &1 3fAfR, (i) [3,3]- RBeaTeite Rive,
(i) [1,3]- [eARIAS Rive
3. (i) [2,3]- Reaeies R, (i) s iR,
H,0 OH (iii) [1,3)- foeaTeiie Rite
@ 4. (i) [1,3]- ReaAR® Rve, (i) [2,3]-
RQaATes RIve, (iii) [3,3]- ReaTets

1.1>2and3>4 2.2>1and3>4 RIS
3.2>1and4>3 4. 1>2and4>3
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112. The correct sequence of pericyclic reactions
involved in the following transformation is

1. SeO, (cat.)
X t-BuOOH Z SCHO
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. (1) [1,3]-sigmatropic shift, (ii) [2,3]-

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

113. ArAfAf@d FATAROT § FALIAAT ST 3c9TG ST
¢, @ &l

BF;-OFEt,

MQQ

N

H
O TI(NO3)3 I:>_<OCH3
CH3OH OCH, ,- \
H H N

- =

& H

Fa

EE\
N
H

1. >¢OCH3 2. >¢OCH /
H TNO
(NOs). 114. Product(s) of the following reaction is (are)

[*- indicates isotopically labelled carbon]

TI(NO3), H %
< /
.h P '_F
3. %ﬂ(moa)2 4. '%Loﬁ%:b
g H
( -

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

O TI(NOg) CH3
CHso;’ OCHj,4
. H
OICH3 OCH,4
1.IIII H 2. TI(NO3),
TIINO3), H
¥
. y
#OCHS
N
3. %TKNO:;)Z 4 ! (@) 02

114. RA==faf@a af@dfFa & 3 3
. FHEAT RAfeed Hreel gafdr g

s

*

N\ OH
N
H
AN
N
H
s
[Tl *
H
s
N
H

BF3OEt2

—_—
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115.

115.

Prarae s & R gea e ¥

ZnCl,
Pdy(dba)z
PPhg

THF, 1t

The major product form?d in the following
reaction is {

OMe ZnCl,
sz(dba)g,

/ NM
NG 2 T THR R

o f
[dba = dibenzylidene acetone]

33

116. Tfaf@d sfafrn@ g 78 5o §

1, TMSCN,Znl, (cat.)
2.1. LDA, THF,£78 °C to rt

q{ L (. P
PhCHO -
p 3.i. H, H,0
| ii. ag. NaOH

116. The major product formed in the following

reaction is

1. TMSCN, Znl, (cat.)
2.i. LDA, THF, -78 °C to rt

ii. i-Pr-1
PhCHO
3.i. H", H,0
ii. aq. NaOH
1. OTMS 2. OH

Ph)\( Ph)\(
3 . Ph/\( 4. O

117. Pw=fofaa sfafe & fRfa geg 3coe ¢

1. Hg(OAc),
AN 2. NaBr

3.0, NaBH,

NHCbz
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1. WOH 2. 118. Correct match for the products of the reactions in
)\/j Column A with the properties in Column B is

N N

Cbz Cbz Column A Column B
LN L e e T

N N~ 1. P. aromatic

| |

Cbz Cbz

117. The major product formed in the following ii. © + H;S0, Q. antiaromatic
reaction is
H o
heat A
1. Hg(OAc), iii. — R. nonsaromatic
A 2. NaBr f
> H r
NHCbz 3. 0,, NaBH, O (
2K —¥
~OH iv. O‘ < # S. homoaromatic

L 2 T -

N N " B {

Cbz Cbz / ’
3. /@\ 4. /O oH / 1. i+P,ii—S,iii—R,iv-Q

N N~ J |2, iFPii—R,iii—Q,iv-S

Coz Chbz f ‘3. i—Q,ii—R,iii—S,iv-P

?‘i—S,ii—Q,iii—R,iv—P

118. Tl A Fr ARTRAIT & 3carer a1 Frad B 119. RfRfET 3T § o8 R dfE AL
¥ R ot & w@ o ¥ oL (

| { ) ; CH;C(OEt), EtO,C
I A f;f: "B cat. CHsCH,CO,H BnO\/\)\

= heat
i + 2K —— Pp.WARE
1. OH 2. OH

1 . BnO._ BnO._
+ H,S0, _i \/\/'\

i Q. Sferefes 3. OH 4. OH
g’ | BnO\/v\) BnO._
hedt
iii. < R. 3RIATH 119. The correct starting compound A in the
H f following reaction is
a A CH;C(OEt); EtO,C
| cat. CH3CH2002H Bno\/\i

iv. O‘ AT s R heat

OH OH
4 1. BnO\/\/K 2. BnO\/k/\
i—PHi—S,iii—R,iv-Q

i—P.ii—R,iii—Q,iv—S OH OH
i-Q,ii—R,iii—S,iv—P 3. BnO ~ 4. BnO A

i-S,ii—Q,iii—~R,iv—P

AW N =
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120. TAFTaf@T FRfFIr § kg A&7 3T & unit cell and the unit cell length, respectively,
N are

[N» NaNO,-HCI 1. BCC, 3.146 A

2. FCC, 3.146 A

NH, pH =5-6 3. SCC, 6.281 A

4. BCC, 1.544 A

N lzz.wwwﬁmﬁﬁwmw
( )\ faeRor Sy e &

|| || '
@/ A
f L1
©/ ©:“ h/lolecular weight

( .

© A, BTUTC AERT A ¥

/ \. M, ,M,dar i, A
M,

\/
\
Weight fraction
(@]
n

»

120. The major product formed in the following

reaction is / {2 Mrn aur M, , HHS:
[g ’ ‘3. i, , i, T M, , FE:
N NaNO2-HCI M, , M,, T i, , F:
NH2 pH =56 m— .a"-‘
% 122. Distribution of molar masses in a typical
ﬁ polymer sample is shown below

Weight fraction
(@]

o, . ‘*
2. N
I| II
I A
4"

4 Cl 4 N The A, B and C represent

! \ Kl 1. M,, 1\_71 and My, , respectively
2. M, , M, nd MW ,respectlvely
3 M
4.

121. Uh 3F & X-fpr uEst faad« &g & gred

sin?@ & AT 2x,4x,6x,8x & & x, 0.06 &
| 5w R E uoT Y & v suer 123, UF soeee s & fov o afeg vl

Molecular weight

F AR T XFROT B AT e 154 A ¥ JaEad 1 @ 2, B, > Ey (B FET I B,
TEE OF aUT TFF T TS HAL & st atfast et (T) dAr (v) ufaer Fen &
1. BCC, 3.146 A 2. FCC, 3.146 A v Tfef@a FuEt & a Sger gee
3. SCC, 6.281 A 4. BCC, 1.544 A A agd

L. T,>Ty; Va, >V,
2. T, >Ty; Vo<V,
3.T,<Ty; Vo>V,
4. T, =Ty V>V,

121. The sin?@ 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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123.

124.

124.

125.

125.

126.

126.

127.

1

-

| 3. Avfoer & |\
4

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)

1. T2 > Tl’
2. T, >Ty;
3.T, < Ty;
4. T, =Ty,

v, >V,
V, >V,
Vv, >V,

Puer-3mide goarer & sufdufa & grsgiert
AT AT F fav Fade g

1.1 2.8
3. 1+ 4. 1-s

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

1.1 2.8

3.1+s 4. 1-s

Z =537 Foll ~—13.6eV & Udh Zolaclir
U FPT & TR & AT 3nfeed

ygIsedr g
1.1 2.5
3. 25 4. 36

The orbital degeneracy of the level of ‘@iqne-
electron atomic system with Z =5 and gnergy
~—13.6¢eV,is : '

1.1 2.504

3. 25 4. 36

o TF AR TR WA B =
A¢,é€mﬁﬁ@,?ﬁ‘¢aﬂmﬁm
STe .
. AgAS § ‘4
CAvfa gfES §

. AFE o Y § &

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

1. 'in is hermitian

2. Ads anti-hermitian

3. A'is unitary

4. A is any linear operator

AT €, I & g fr Fe=ras 3@ )
&NeT Vol & 9UH HfE AT TYRE €, Irod
gidr g1 anfia e fir g [eas

36

f

[ |

3TEAT FaT E, 8, df S NFHATAT FeT aiar
g T e

1. =20

3. ¢ + € £ E

127. The ground state of a certain system with

energy €q 1s subjected to a perturbation V,
yielding a first-order correction €. If Ej is the
true ground-state energy of the perturbed
system, the inequality that always holds is

l.eg =0 2@ = E,

3. €o + €1 < EO 4.5.60 b o €1 > EO
"

128. gTSgISl 3] I 3edford aaélfwz; HT

y

i w'ifes C HET [10,(1)10,(2) —
10,(2)10,(1)], & FAFATH gl 1o, AT 1g,
& LCAO-TMO R @1, 15-3nf0aw anfieat
& gal H g @, g8 ey ¢ @ea § &
S AT el H

1. ﬁamﬁmm%l

2. e TgEAISE HAT ¥l
‘}ﬁwﬁw T FgadeTh axat $T §

| Hmm%maﬁmﬁm

r%lh :

128. The spatial part of an excited state b %7 of

hydrogen molecule is proportional to
[1o,(D10,(2) — 10,(2)10,,(1)].  Using
LCAO — MO expansion of 1o, and 1o, 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

129. 3MdISTel 30 & U 3Sodiold  goFclialsh

Jeag & U 3Tadd nfPas anfdeo &

[17,] [Bo )| 3MeFisil & 3@ gelaclias
f=arg & for gwfda 3nfPas ug udie &

1. 2. 3%

3. 1A 4. 1y

129. The highest molecular orbitals for an excited

of the

molecule are [1ng]1[3au]1. A possible
molecular term symbol for oxygen with this
electronic configuration is

1. 'm 2.
3. 'A 4,

electronic  configuration oxygen

3y
ly
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130.

130.

131.

131.

132.

132.

F 3 DZh'Td o g

H,0 3197 # faF=ics 3aear &4 B, gAfATT
& Icafad raedT 7 gl HhaAvT

CZv | E CZ Oy Oy

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

1. 3eTAT € &

2. x gdUT & WY A Bl

3. y gauT & @Y A §

4. zGaul & T IFA gl

For H,0 molecule, the electronic transition

from the ground state to an excited state of B;
symmetry is

A, 11 1 1 z2z%x%y?
A, 1 I -1 -1 xy

B, 1 -1 1 -1 X, XZ
B, I -1 -1 1 v, yZ

1. not allowed

2. allowed with x polarisation

3. allowed with y polarisation . %
4. allowed with z polarisation - | {
dhael I U § Heg wﬁﬂ%ﬁg g
& J7A Bl

1. CZvv Dooh “ N C31J' CZh

3. DZh' Td i' 47 CZU! COOV

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

1. Cay, Doon 2. C3p, Cop

4. Cyy, Coop

HBr % fau ug‘mﬂfﬁuam aur #ifas defet
3Tgfee M 10 cm ™ TAT2000 cm™* &l DBr
& fIT gafeh 3TET AT & ofarsyar

1. 20 cm™ @4 2000 cm™?

2. iO jcm™ AT 1410 cm™?

3. 5¢émzt aur 2000 cm !

4, 5cm 1 dUT 1410 em™?!

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

37

1. 20cm~1 and 2000 cm™?
2. 10 cm~' and 1410 cm™t
3. 5cm™ ' and 2000 cm ™t
4. 5cm~Yand 1410 cm™?

133. fe=faf@d # & 3] St Si=l, ATSshiad

quTel A @ik §, 96 ©

1. CH,
3. C,H,

2. N,O
4. CO,

133. Among the following, both migrowave and

rotational Raman active molecule is
1. CH, 2. N,
3. C,H, 4. CO,

134. TH 200MHzNMRFda-dﬁraww 37 ar

y

ma’rzppmaamtraa% glfar &1 af@ra
WW%OHZ%I%ﬁW?
ALY ek aYl IAT fAFdih 600 MHz

FaglHIET WX glaY, A

| 1. 600 Hz 4T 30 Hz

‘2. 1200 Hz 9T 30 Hz
600 Hz T 10 Hz
41200 Hz @27 10 Hz

[

134. 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

135. P(V —b) =RT gl hAMRTER= §, I &

wﬁa%ﬁmwm@ruﬁwwﬁe‘@ﬁ
( ) T AT &

V-b 2. b
0

1.
3, 4. Z4p
P

135. 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) 18
oPJ)T
1.V—-b>b 2. b
RT
3.0 4, - +b
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136.

136.

137.

137.

138.

138.

T B HHAVT H AT F IRAdT LT ¢
3 gH I8 ey foienrel @l § fn o &Y
AT &1 fAw9or A g

i, 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.
P P
T T %

%
s g (1) ot e o &

v
L (), -y
3= (), NG,
The partial derivative (é—T)Pis{equal to

2 “hy 2
L-G), @ -G,

4

&
A=), =),

I wF e q’mL #r FIA, S§ T@§ TH
SEg R e &9 (B) & @y qur
frofia @@ eer &, FHwM  —hyB,/2 A
+hq(Bz/2, g, a9 HIerT @1 g &1 & A1y
aur ool et # Aoe fr wiRedansi &
e 3

1. e—hvBz/4kgT
3. ¥Bz/2kpT

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

38

139.

139.

140.

1. e_hyBZ/4'kBT
3. hBz/2kpT

9 e—hVBy/2kgT
4_ ehsz/kBT

T AT aifelT f9Es Far TRl T IR
AT &, FoIT 3T & AT kpT F RIS &
AT HAFTaH HEAT Foft 7 B, & o

fQITSTeT BereT &1
1. e 2. 1/(e—1)
3. e/(e—1) 4. 1/(e+ 1)

Partition function of a [one-dimensional
oscillator having equispaced ener(%y;levels with
energy spacing equal to kgT and' zeto ground

state energy is I F
l. e _ 2.1/(e—1)
3.e/(e—1) J 4. 1/(e+1)
. v R R e T A
T &
.'I K

A —}-..'IB : 2C (Fast)
SN

;‘_. k2
prei— D (Slow)

(Fast = d1eh; Slow = #g)

AT oifaw & ¢ 9X FURM g Hiewehced
ST Fehl €1 A H Flegdl GEET FRA R D
3cUTesT T & §¢ SIruelr

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

1. 23T
9
3. 89T
P

2. 47T
4. 2V2 3T

A reaction goes through the following
elementary steps

ky

A+B ‘= 2C (Fast)
ki
ky

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])

2. 4 times
4. 2+/2 times

1. 2 times
3. 8 times
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141.

141.

142.

142.

‘X(g9)+ Y(9) — Z(9)\

IFT 3ART JAATFIT Fr T [Foga 7 I

o ax Fefeor &1 3egERer F ¥, 9% §
r=k[X*][Y?7][H*]

16 mol L™ AT 4 mol L™! 3= ATHZY WX &I

fadies FAN ke AUk, El SIS gehel

fadie (B =051) & U & In—+

kie
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 k4 and k, are rate constants for the reaction

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

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

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

2. 8B
4. 12B

Hoeedle & (AR ar Jifafsmansi

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

& T FAE A9 9 g AT O,
AR 2 (A,) TUT1 (A), & T3 T 3eTdTd

A2)\?
</

Frefier Hefcl (g/mol) [ y(nm) ¥

X 5 0.3

Y 20 0.5

M 10 0.4

N 10 gl 2%0.4

i

1. 4/5 2155
3. 5/3 - 4. 3/5

For two reactions
(€]
M(g) + N(g) — P(9); (2)
according to the collision theory, the ratio of
squares of pre-exponential factors of reactions
2 (As) and 1 (A1) at the same temperature,
(ﬁ\)z is

Ay’

i

Species Mass (g/mol) |Diameter
f (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

39

143. T 3feqfdeld &aor (1:1) (MW =200 g mol ') &

25°C W Hged Steng fafows qur s &
fafase arelhdrd &AL 1.5 x 107 ohm™ dm™
JAr 1.5x 10° ohm ' dm ™' §1 0% &IOS T
RO I A Alelehc™d TARTAT e
W HAA: 0.485 TAT 1.0 ohm™' dm’ mol™, &l
AGT FT 25°C WX ST H fAerar (gL' Mg

1. 1x107°

2. 1x107° .

3. 2x10™ i

4. 2x 107 y

{

143. If the specific condiictances 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 1,073 ohm '\dm™ and 1.5 x 107
ohtm"1 dm ', Tespectively, and the ionic
‘conductances for fits cation and anion at infinite
dilGtion are 0.485 and 1.0 ohm™ dm’ mol™,
respﬁ!'ctively, the solubility (in g L™") of the salt
| in water at 25°C is
‘1. %107
241 %107
L 2% 107
472210

[

144. fear amm &

E°=1.03V
E®=0.763V

() Zn +4NH; — Zn(NH3)Z* + 2e,
(ii)Zn — Zn** + 2e,

el Zn(NHy)3+ & forw favae f@erdie &

SIS (2'303” - 0.0591)

1. 1x10° 2. 1x107

3. 1x10° 4. 1% 102
. Given

(i) Zn+ 4NH; — Zn(NH;3)3% +
2e, E®=1.03V
(i)Zn — Zn?** +2e, E°=0.763V
the formation constant of the complex
Zn(NH3)%* is approximately

(2'303” - 0.0591)
1. 1x10° 2. 1x107
3. 1x10° 4, 1 x 1012
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145. ST & Oif2gd SR=2f8ddethe fT AlGY drelshdr 145. The molar conductivity (A) vs. concentration
2 . ) ar (c) plot of sodium dodecylsulfate in water is
W ©F T HC expected to look like
WA ISR #1 ¢, 9@ ¢

1 2.
1 2.

N YN

A Al

.
-
AN
S ED
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H

w9 :3:00 TS

v @wle  gRasr &S

2016 (IT) . .

a3 W qofe :200 S

-

Ekciu

1T 13T @I ARIT A & | §9 g gRadr 7 v @ dareisr (20 9T 'A'H + 50 Y17
'B'+ 75 917 'C' ¥ ) 95 ddey yem (MCQ)fRy 77 & / aigal 977 'A' § 7 sifdrdas 15
fIv w7 'B' 4 35 e o 9 'C' # W 25 yeAl @ Saaw o+ & | e [ERT | sifed
gedl @ Qv oy 7Y ar @ae 97 'A' 7 15,97 'B' W35 @@ 4 'C' W 25 Uger ¥l Pl
ara @ St |

LTSN, T TFF T & 141 A1 & | 39T RIeT TRV SN H% BT A1 for@ & yger
TE Wire SAfory [ gRaer ¥ gB q¥ S el & aor BEl @ de—%e T8l & | AQ Vel & dl
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Element Symbol Atomic
Number
Actinium Ac 89
Aluminium Al 13
Americium Am 95
Antimony Sb 51
Argon Ar 18
Arsenic As 33
Astatine At 85
Barium Ba 56
Berkelium Bk 97
Beryllium Be 4
Bismuth Bi 83
Boron B 5
Bromine Br 35
Cadmium Cd 48
Calcium Ca 20
Californium Cf 98
Carbon C 6
Cerium Ce 58
Cesium Cs 55
Chlorine Cl 17
Chromium Cr 24
Cobalt Co 27
Copper Cu 29
Curium Cm 96
Dysprosium Dy 66
Einsteinium Es 99
Erbium Er 68
Europium Eu 63
Fermium Fm 100
Fluorine F 9
Francium Fr 87
Gadolinium Gd 64\
Gallium Ga
Germanium Ge 132.1
Gold Au w79
Hafnium Hf 72
Helium He r 2
Holmium Ho , 67
Hydrogen H 1
Indium In { 49
Todine 1 38
Iridium ! Ir 77
Iron - e Fe 26
Krypton Kr 36
Lanthanum “¥ T 57
Lawrencium Lr’ 103
Lead Pb 82
Lithium . Li 3
Lutetium . Lu 71
Magnesium | Mg 12
Manganese | Mn 25
iILMendelevium Md 101

k|
* Based on mass of C'? at 12.000... .

LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Atomic
Weight
(227)
26.98
(243)
121.75
39.948
74.92
(210)
137.34
(249)
9.012
208.98
10.81
79.909
112.40
40.08
(251)
12.011
140.12
132.91
35.453
52.00
58.93
63.54
4anf
162.50
(254)
167.26
151.96
(253)
19.00

N@23)
157.25
69.72
72.59
196.97
178.49
4.003
164.93
1.0080
114.82
126.90
192.2
55.85
83.80
138.91
(257)
207.19
6.939
174.97
24312
54.94
(256)

Element

Mercury
Molybdenum
Neodymium
Neon
Neptunium
Nickel
Nlobium
Nitrogen
Nobelium
Osmium
Oxygen
Palladium
Phosphorus
Platinum
Plutonium
Polonium
Potassium
Praseodymium
Promethium
Protactinium
adium _s
Radon |
Rhenium |
Rhodlum r
dlLllTL
Rut ni
Samari
Scand!
Selemum.. -
Silico
Silverf
Sodium
Strontium
Sulfur
Tantalum
Technetium
Tellurium
Terbium
Thallium
Thorium
Thulium
Tin
Titanium
Tungsten
Uranium
Vanadium
Xenon
Ytterbium
Yttrium
Zinc
Zirconium

Symbol

Hg
Mo
Nd
Ne
Np
Ni
Nb
N
No
Os
O
Pd
P
Pt
Pu
Po
K
Pr
e

. Pm

Pa f
Ra
Rn
Re
Rh
Rb
Ru
Sm
Sc
Se
Si
Ag
Na
Sr
S
Ta
Tc
Te
Tb
Tl
Th
Tm
Sn
Ti
A\
U
\%
Xe
Yb
Y
Zn
Zr

Atomic Atomic

Number Weight
80 200.59
42 95.94
60 144.24
10 20.183
93 (237)
28 58.71
41 92.91
7 14.007
102 £(253)
7% ¢ Y1902
8 15.9994
46 06.4

1 15 ¥30.974
78 195.09
94 (242)
84 (210)
19 39.102
597 140.91
61 (147)
91 (231)
88 (226)
86 (222)
75 186.23
45 102.91
37 85.47
44 101.1
62 150.35
21 44.96
34 78.96
14 28.09
47 107.870
11 22.9898
38 87.62
16 32.064
73 180.95
43 (99)
52 127.60
65 158.92
81 204.37
90 232.04
69 168.93
50 118.69
22 47.90
74 183.85
92 238.03
23 50.94
54 131.30
70 173.04
39 88.91
30 65.37
40 91.22

The ratio of these weights of those on the order chemical scale (in which oxygen of natural

isotopi&r 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 EoleTe I GeTHTeT 9.11x 107%'kg
h  CICACERICT 6.63 x 10734 sec
©  gorCle & A 16 x1071°C
k' Qoo B 1.38 x107%%] /K :
C ShTel ST 94T 3.0 x 108m/sec {
leV 1.6 x 10719 | .r'l )
amu 1.67 X 10727kg r r
G 6.67 x 10711 Nm?2k g2 _
Ry ﬁga—‘ﬁ- ﬁ-qa-m; 1.097 % 107m=1 {
Na 3ANITTEY TEAT 6.023 1 10%¥mole™" !
& 8.854 x 10~12Fm~1 g (
Uo 47 x 107"Hm™! ”
R Arer 3T Daais 8.314/K *mole™?
¥y 1 |
| J
USEFUL F UNDAMAENTA‘_; CONSTANTS
m Mass of electron 9.14 x 10 3%kg
h Planck's constant "6.63 X 10734] sec
e Charge of electron ( 1.6 x 1071°C
k Boltzmann cdhstant ' 138x107%J/K
c Velocity of Light 3.0 X 108m/sec

eV 16x 10719

amu 1.67 X 1072%7kg
G 667 x 10711 Nm?2kg~3

Rydberg constant 1.097 x 10’m™1!

Na i Avogadro's number 6.022 x 10%3mole™?
e,  8854x10"12Fm!

villo 47 x 107" Hm™!

4R Molar Gas constant 8.314JK " 'mole™?

www.examrace.com



T \PART 'A'

Teh W 100008 did T ool fo@d 1.5
T % diaT &, Tk THAY Hl Yl Hiar gl
TAAR Gfasr T 80% dier 34T et Aprerar

g1 fFaer eamfafesr aler samr srar &2
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

ST TIH O §goT & AR W Isar gl
HiT-a7 sy e Aeprem ST dhar &2
1. O O §goT O g H Wl ¢
2. oY §9Y §gT &t H W@l &
3. HOY BT 1 a4 91 98 drg A
W Bl
4. Y BIET dgeT T HAPlT HSToT
6ol & HAHT & g9 A g

The houses of three sisters 1ie'E in the same row,
but the middle sister does notslive in the
middle house. In the morning, the shadow of
the eldest sister’s hduse falls on tHe youngest
sister’s house. What can be concluded for
sure? \

1. The youngest sister lives in the middle.

2. The eldest siter lives in the middle.

¢ 3. Either the youngest or the eldest
o 9 A .
/ sister lives in the middle.

T g agr@rfrg—ﬁi / 4. Th t sister’s house li the east
2 o . The youngest sister’s house lies on the eas
F1 a7l e av & wfaera r-"r ' of the middle sister’s house.
qars ger f ‘
4.

50

Metric ton

T T T T
2000 2001 2002 2003 2004

Year
1. 2001 . 2. 2002
3. 2003 ( 47 2004
\
Wheat production of a country over a number
of years is shown. Which year recorded
highest percent %eduction in production over
; the previous year?fi

50,
45

T T T T T

14'. 2000 2001 2002 2003 2004

Metric ton

Year

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

dT gt & HPAT TH & gfga & §, Afea
Ferel 98l dr ater AaT H g e Bl
Y6 & WG §OW T T F ASS B

ﬁ?ﬂﬁ?ﬂ T XA YHE o @legRr
A @ § I T 350 T WA &
A1 30 U FO 2y AT 2 X UH S
¥l g8 g TR Y T a8 Afger @leery
el A §, 98 &
1. ¥ 9 48.24

3. ®IF 32.14

2. 9 28.64
4, TUY 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

T TEAT A, B AT C & 9gad W fohar
AT A A W 10% o, B W 20% olref
TUT C W 10% &I Bl &1 ATA C & T
Sl Hodl & EfSeald 38 o gifel a amer giar
¢ Sk B dUT C & EFFd S Hedl &
efeard 3§ 5% oeT gl ®1 39 cafd &
et arel fagg g1 ar e w2 §

1. 10% o8 2. 20% oITH

3. 10.66% I8 4. 6.66% oIS
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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?

1. 10% gain 2. 20% gain

3. 10.66% gain 4. 6.66% gain

AT gFET #H YA H 30 dichele §, Sog ol
T Uodde IET & @M 8l IeEfy # 39
30 Tl ¥ @ I[ORAT ST g1 Yedeh el §U
W T e 5T aFal # didele § 318
T 9fd 9FET T dikoe SFT & T F AT
gl I T §¥  ToRA & I 38 I
TS Fhdell Tlhelc Tt G2

1. 0 2. 30

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.

ar aEg3fl A AT B & GHIGY AH A A
CHIRIEIRIR S

Time F

Distance

_qﬁr:miﬁw@aﬁrwamm@r

3. 25 4. 20 / el 1 A & I At 7§ e
I, g &2

\ I
1.

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, g

AOOT &9 § FHgSIT & e doT U cIfFd

I F1 AR Y& HAT §l Sl & ae

Rl safFa &1 geet & g F 3R dor

egfdd et # § Hle-A1 YaTor HLam?

L 7 & e F e, e
fersr 1 FoMF g0 T

| 2. wEife & W AN, GEET TR e, W
T o rafafda weh

3. gAfea/gded @1 wwy aRafda gem,
e R # FiT gl RiEs s

4@?6&%@3%%3@%@
QT T

A pers';)n 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.

Distance

Time

il

Distance

Time

Distance
e}

Time

»

Distance

Time
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Time-distance graph of two objects A and B

are shown.

Time

Distance

If the axes are interchanged, then the same

information is shown by

/ﬁ\ E—

f

1. ' 2.
[ [
3. I 4,
A A
{
What is the next 'pattern i{ the given
sequence? f F

O

AON

O
0

|
r3. 4,

A A

10. Th galell 90 @eX g #H 10 ehex Gl

10.

1.
A
Q
e
8
a
Time
2.
2 B
-
o
)
2
Time |
3. ‘
3 A
g
2 B
2
Time
4.
@
- B
8
)
2
Time
\
ﬁ??r“m?r FH H 39Tel IAAT HiT-ar grEm?
r
JAN O

fAeTar 81 T gy &1 1/5" 60T 99 & 9
agaﬁmmﬁa‘ﬁgqa:m@rmé:m
HR el AT 1 36 fAHoT A uel 9 gy

T 3fegaTdl &
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
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

2. 28:72
4. 30:70
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11.

11.

12.

Teh &TH, gal i famdid feer & 3oe R dr

dre # @ g1 38 FROT ¢ fF

1. a1 38 39l RPR F1 Hedd SAretolar
EHAT e H FEIaT Tl gl

2. §aT 39 Y fRASR &I 31 F a1 doh
g ¥ e 3 RER B get A
e gl gl

3. gar & Awlia feem & gEeTa: =il gRATen
gl ¥ 38 dgak o AT fAear gl

4. gar & faadia feer # smg @ Rufa sadr
i RER @ A g 8 # Feg
ERGINY

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 12.
2. the wind carries the scent of the prey to the /

tiger and helps the tiger locate the prey easily J
3. the upwind area usually has denser vege- ."I
tation and better camouflage
4. the upwind location aids the tiger by not
letting its smell reach the prey

Rt et & e S W & e
T &l g2l &7 (31U ST &

aferefrera a1dh) V4
1. Density (kg m3)
1000 1002 1004

0 T I T
E
£ 10
a

20 |

Temperature (°C)

N

-4 0 4
0 T T !

Depth (m)
=
[

20 |

——

Temperature (°C)

0 4 8
0 T I I
10 —
20 |

Density (kg m3)
1000 1002 1004

0
10 +—
20 |

Which of the ollowmg graphs represents a
stable fresh water lake?(i.e., no vertical
motion of water)

I

I

w

Depth (m)

>

Depth (m)

=

1 Density (kg m3)
1000 1002 1004
i o[ 1
E
"~
8 10
9
o
20 |
2. Temperature (°C)

Depth (m)

0 4
o T | T
10
20

Temperature (°C)

4 8
0 T T
10 —
20 |

— O

Depth (m)
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13.

Density (kg m3)
1000 1002 1004
0 f T f

>

10 +—

Depth (m)

20 |

HEAE & &hd @ [Affed Fuar g
TS (g SToEl & FieT) W faeror
T & gfar I=r §1 39 IR W &5 &
T HIT-TT FYUT HAT &7

N B O 0

0 t-H--1">xc-F---4--t--F----1 Sea level

Depth/ Elevation (km)

-8
-10 A

=12

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

4
1. tgﬁrﬁmw@mmaﬂﬂ
STIER & AR B <

i
2. FHE STRFR & FW T Tele & Fel &TT0he

F AVPR IR 2 fha, I & A= g

3. WG SR A A B FAg F el ST

wmmm4&.m.{m#mﬁ%

4. TG SToEc @ At IS A gl WG

SRt ¥ Tt Fars & 3w ¥

)
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?

8

6
= 4
NS
é 0 b-A--™>rc-p---1--t--F---1 sealevel
S -2
2
w -4 ]
~
£ -6 =
g g
g -

-10 \\

7120 10 20 30 40 50 60 70 80 90 100

Cumulative % of surface area

/

¥

/

/
14

15.

15.

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

ar et Tl & e ST
TMAHFR &, Td TUH N HeaARF S G
& IedRe A @ A g §3 3R
arell Ueh g & 3MMef STefsh Ier @3 1T gl
7T FUAT 7 T HiA-AT FUT LT &2

I 93 AIRFS # O A 4 1 IS 77
2. 93 AR # BIE § 29T IF g9 &
3. @t iRl | g W s # ¥
479 s # @ F 29 g

I N . .
Two coconuts have spherical space inside

ameter twice that of the other. The larger
ne is half filled with liquid, while the smaller

?éir kernels, with the first having an inner

rxs ‘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.

Th B FH IMHR 18 x 24 gl 3 TH wAI
AR TBAT T FgAdH T et grefr
Sad & ot v fRdr o e w A

ST &1 ST G
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
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16. 5T dremel & gy ol Se geaedfa
3cafAF AT F g9 &), 39 dreret &
AS T ST A 9rly ST 8, ST
FROT §

1. gAY (STel Ieiedic) ST T YA Y
AT & e ek ggEe & Al B

2. TSl dTell gAY (ST Jeledfd) arelr &
gol JHIFesTal T 7sC ALl &

3. grIfley ST S geredfad #Fefodl &

18. Th 3 gdod & WY H ALY fGoq & 3@k
A & A foegsit & delr Xt @ S
g1 o & gy srifed e aur By

F &TPdl &T 3T Iar?

fow oaTed 3mER @ & L>-1 2-'1717—1'
4. gAY (STl gaeafa) gl & el 3. n—1/2 € 4 2 —|;1'/4
wers oisdr (

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?
»
2. Decaying matter from hyacinth consumes / |
dissolved oxygen in copious amounts. J J
3. Hyacinth is not a suitable food for fishes. II( "‘ !.lr
—

16. Why is there low fish population in lakes that
have large hyacinth growth?
1. Hyacinth prevents sunlight from
reaching the depths of the lake.

4. Hyacinth releases toxins in the water.

17. T& dahld TR (HER) & 1w afda &

mmmmm*ma =y , m=1
0.1 mW AfFa @ AT @ar 3T 12 2
TR & 100m F g R §, 3T & 3. m=1/2 4. 2m—1/4

m@rwgm%,a’rmﬁﬁﬁﬁmﬁ
qgaﬁaﬁr%ﬁ(l«:l)ammqﬁ;rﬁqgaﬁr
ATl FoiT (E,) A TE gerer.anty

£

19. v uRfeafadr dafas ddr & R
ISTEY aTel &1 #H 3ofehl 7SS T AT
T & fow 30 didl @ 96 W 3 d
IReeAl H TH-UH ARH Ygell T gl TH
gearg 9l g8 Y 40 Ardl $T 9hs o T §,

. E,>>E,
. E,>>E,

1

2 [

3. Elez,w‘ﬁW$mm%
4

! T ST et & & A T ¥ B A W 8 B o A
{ Wﬂ'ﬁr%lfa_ AR ¥ 57 ATFR F HUR R A
17. A cellphone tower radiates 1W power while S fotet STy fohctatt srardt S

the handset transmitter radiates 0.1 mW ; Z(6)0 i 1(5)8

power. The cﬂrrect comparison of the
radiation energy received by your head from a
tower 100m away (E;) and that from a handset

19.

To determine the number of parrots in a sparse
population, an ecologist captures 30 parrots

he d.lto your ear (E,) is ) )

and puts rings around their necks and releases
1. Ey>>E,
2. E, JE E, them. After a week he captures 40 parrots and

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

finds that 8 of them have rings on their necks.
What approximately is the parrot population?
1. 70 2. 150

3. 160 4. 100
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20.

20.

21.

21.

22.

22.

23.

T f&Er f el 5 A & e @
O 1 AT gl g8 Fouer el 3reT w2
T gfad #. f; oafa @ gadr g1 R
AT 38T & FATR fha a1fd & gordr gda

gt 82
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. 5 mm/s
3. 6 mm/s 4. 10 mm/s
4177 \PART 'B'
[H;]' & H-H-H 37T 0T &7 JcATiAd
AT §
1. 180° 2. 120°
3. 60° 4. 90°
‘I' %
The expected H-H-H bond angle rﬂ.[H;ﬁ+ is
1. 180° 2. 120° |
3. 60° 4. 90
el [Ruy(n’-Cp)o(CO),(PhPCH,PPhy)] (18-
goFele s T Ul T §), & 3uftud
Aq foest aar eng-arg T e
HAA: ¢l
1o oaur | Pa
2. 23Ul f
3.3d9r1 |
4, 13am2

The number of brlidging ligand(s) and metal-
meétal bond(s) present in the complex [Ruy(n’-
Cp)s(CO),(Ph,PCH,PPh,)] (obeys 18-electron
rule), respectively, are

I. 0and 1

2. 2and 1

3. 3and 1

4. 1and 2

AT dhel & ez HT JTeFefientor
37aTAT §

11

23.

24.

24.

25.

25.

26.

Me_ ,
=
CI—AuK ju—Cl
meS \
1. 0 2.4F
3.2 4.8

The oxidation state off gold in the following

complex is

M Me

<
-
£

P

YR

Cl—Au—Au——2~CI

\/

»'f M e\\\\\\
:

/

Me

F,
Fa

2.1
4.3

[PtCL,]> & Vodhled o FH=AT &I &I Tordeh
foT gaifs ¢, a8 &

1. ARSTAST 2. e

3. OsFalgFdleT 4. 1-g&T

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

1. norbornene
3. cyclohexene

2. ethylene
4. 1-butene

Aheirdfed e p oad v Farfes
AC

1. Br 2. CI

3. CN™ 4. F

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

[Cr(NH,)e]”" o Sororgiiaieh FIegH H °E,—
Ay, THATT Tfed BaT § ETHaT

1. 650 nm WX 2. 450 nm W

3. 350 nm W 4. 200 nm W
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26.

27.

27.

28.

28.

29.

12

The ’Eg— *A,, transition in the electronic
spectrum of [Cr(NH;)s]*" occurs nearly at

1. 650 nm 2. 450 nm

3. 350 nm 4. 200 nm

Feffeieh VAgS3d & 3R CO, F STerdieteT

H, CO,FI YU dl=afhar giar &

|. Tealld & H|fshd T & OH T 4,
deaeard S d|

2. TeallH & Tl TS & H,0 9,
dcueard Sk 4l

3. Ueolld & AfhT T & Toledh o
dcaRed OH 9 4|

4. TeollH & Tl T & e &
deaRET H,0 9 J|

30.

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 f
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,O “
</
sifafar Vi

- B

HX@g + H0p === Hi0 g * Xy
& T [X]ug qqa‘riﬁa‘iavrr I8 X &

{
1. OCI” P AF
3. CI , 4. NO, 31.
"o
For the reaction,
\ N _
HX@q) + HOg) == H30 g + Xag)
the highest value of [X]q), when X is
1. OCI" 2. F
3.8 | 4. NO,
4.8, SRV ¥ T W we ¥ 32,

Eﬁxzwwﬁ&ﬁ%

. HiAd URT GATT ¢ 3801 9rT |

. HRTHT GRT Y W g Iquey
T g JfHar RAded #< & &

BOW N =

29.

30.

31.

The correct statement for d.c. polarography is

1. E,j 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

=ggTel HishgoT faeelvor & |t ok &
(A = IR ASATATRACT; ¢ =Fglet T, o =
T AR TR I';‘ﬁ?r;;N - q&T
A F FEw AL g 4

A oNA g
1. — | 2.2
@cN A
A cN
3. 4. ==
AgcoN 4 A

r

_Saturation! fac‘?or in neutron activation

analysis is

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

| A 2 @oNA
il poN S
A oN
: 4. =
_AgoN# A

(
orafAs Aefts _fYr (Fest &1 3T 78

L B) Bl

1. 9T YTAT CAGAT IcHola TIFSIATT
2. St fagiuor XX gfadifta Weeifafa
3. TSl A9 alecuRIfAfa

4. GHEGAS Tl GegAl TUFCiAT

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 Tl  4-iron

ferredoxin & Hifcges W& afpa Ter &

IqRYT  IAFEAd  Tedl (AT Towlss)
URATUHT hT HEET & HAM:

1. 0,227 4 2.2,492T3
3.0,432T2 4. 0,213
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32.

33.

33.

34.

34.

3s.

36.

13

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. 2,4and 3

3. 0,4and2 4. 0,2and3

eTfcash 31T T 3= faegd drelehar 1

g 3ATSSS 3
1. Nal 2. Cdl,
3. Lal, 4. Bil,

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

2. Cdl,
4. Bily

tlow 3opt (@) ¥ 9@ @i & R
3cdker—l HOMO  (highest occupied molecular

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

1. two 2. twenty one
3. three 4. one

37. Aefaf@d difas & e g9 ¢

Ph

e

Me
ph O 4
1. gAEEAT ,
) mf r
I T .

r

37.. Methyl gr!)ups i{l the following compound are

P
orbital) & LUMO (lowest unoccupied molecular / J T[OXMG
orbital) ¥ FFEINF HHHATT ¥ / pp) O Me
¥ I‘ r .
;' ™ = G** i > n: / 1. J,homotoplc
.00 - T—>0 \ 2 4 diasterotopic
/ enantiotopic

The HOMO (highest occupied molecular

orbital) to LUMO (lowest unoccupied
molecular  orbital) electronic  tranSition
responsible for the observed ,g&)loﬁs of
halogen molecules (gas) is d

1. t* > o* 2. n}-)'ln*

3. 6 > o* 4. T — o*

trans[Co(en),CI(A)]" & | SToI-3ques &
fAehelel arerm 9 ufa(a—?mq‘gg g ar cis
3cuTe 1 AR FgAH BT &, ST AR

1. NO, B " 2. NCS~
3. CI” 4. OH™

F
In the hydrolysis 0’ tra}is-[Co(en)zCl(A)T, if
the leaving group is chloride, the formation of
cis product is the least, when A is,
1. NO,” ‘ 2. NCS~
3.CI 4. OH”

[X\éFg] & U gaardd F NMR TdagHT
arsat @ TEar, dearsel & AT § [PXe (
=14) &T gt & =26%]
1. ar

3. de

2. 3FhIE

4. U

4. _cgns}i‘liutionally heterotopic

(

38. rafaf@a 3ife & w5 & =
T3 F O gaifds s G&quT §

1 \M 2 N
3. 4. %

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

2 N

4. %

A
" A
"l
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14

39. Rafof@a 3@ F 9w ug #H
FiEAfId 30ge &eThl $I A IHIRT §

41.

H H Br
:[ + Br—Br — [
H H Br
L. Tc=c —> O*Br-Br
2. ng, —> G*c_¢
3. Tc=Cc — OBrBr
4. Ny = Tc=C
39. Molecular orbital interactions involved in the 41.
first step of the following reaction is
H H Br
:[ + Br—Br — [
H H Br
1. Te—c — O%*pp; /f(
2. Ng; = G*c ¢ f
3. Tlc=c —> OBr-Br Ir |
4. ng; > Tc—c f
40. 4-sATETegeT & STEASeR # faRfad geg
3ouE " 42.
1. 2 %
NO,  NO,
W
e’ NO,
N02 Br
3. "
{ 4. NO, 42.
{
02N 5 N02 Br
Br'i.,
r a
40. The major productfforrried in the dinitration of
4-bromotoluene is
43.
I.. 2 2.
NO, | NO,
J NO,
- N02 Br
r
3 4,
NO, 43.
O,N NO, O,N
Br Br

+ H-N
z Br

sfafpant & F=fafaa s
(Z = CF3/CH;/OCH;) & foIT &X foadient & aer
ETI

NO, NO,
2050

CF; > CH; > OCH;
CF; > OCH; > CH;
OCH;> CF; > CH;
CH; > OCH; > CF;

bl N

¥
[

&
The correct order of the rate consgants for the
following series of reactions r

(Z = CFy/CH5/OCH3) is
J NO,
ey S

1. CF;> CH; > OCH;
2. f:F3 > OCH; > CH;
3. JOCH;> CF; > CH;
'{4’5 CH; > OCHj; > CF;

deolier Far  CeeTEese & AU &
!;HNMRﬁWWHQFE\TWW
B &1 Seolet : Teferesese HieR 3T §

1. 1:1 2. 2:1
3.1:2 4. 6:1

'H NMR spectrum of a mixture of benzene
and acetonitrile shows two singlets of equal
integration. The molar ratio of benzene:
acetonitrile is

1. 1:1 2. 2:1

3. 1:2 4. 6:1

i ST 3314 AT 2126 om™ W IR 3Mgfeaar

Gl &, 95 &

1. CHy(CH,),CH,SH

2. CH}(CH2)4CH2CEN

3. CH}(CH2)4CH2CEC-H

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

The compound which shows IR frequencies at
both 3314 and 2126 cm™ is

1. CH;(CH,)4sCH,SH

2. CH3(CH2)4CH2CEN

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

4. CH3(CH2)2CEC(CH2)2CH3
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44. ﬁmﬁ@au’rﬁm%q’lﬁﬂﬂﬁﬂa”
NMR & 39fea Qeger I e §

Br
<>
Br Br
>
Br
1. IR 2. B
3. 3o 4. cH

44. Number of signals present in the proton
decoupled “C NMR spectrum of the
following compound is

Br

Br Br

> "
f

Br
1. four 2. sIX
3. eight 4. ten . %

</
45. TaFafaf@a sfafear & aaﬁﬁmﬁa@’-

T 3cure #
ALCIy, |

héat

, Bl @

45. Themost stable product formed in the
following reaction is

AlCI,

heat

&
o
o <

46. frafaf@d sl &1 qET 3008 §

o] i. (CH3),CulLi
E"'OTBS ii. HyO

TBS = Si(CH3)2t-C4H9

1 2.
HO
o
1OTBS 1OTBS
{
3. 4 o
o I
\I\:>"OTBS HQy
; s
4 ,~E>-'OTBS
- *-. 5
{

i
/ 46. The:lmaj or product in the following reaction is
I

f
SN i. (CHz),CuLi
J}]:> -1OTBS "4,420'

TBS = Si(CHz)ot-C4Ho
1. 2.
HO 0

T »wotss "OTBS

47. frafaf@d @l & qer 3a0e §

COCH, Zn/Cu, CHly
L. CO,CH,
2.
OCH;
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3. 0] 3. Both N(3) and C(6)NH, are hydrogen bond
OMe acceptors
4. Both N(1) and C(6)NH, are hydrogen bond
acceptors
4. CO,CH; 49. TH 500 MHz TIa¢IHACY I 3ifhd we I
%G/ & 'HNMR TIFH, Th TS STl &,
ST A, TAA 1759, 1753, 1747 TAT 1741
Hz W &1 s & v qamafzrs gia ()
aur geA fFadid (Hz) & g

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

COCH, Zn/Cu, CH,l,
_— I-' r
49. 'H NMR spectrum-of an organic compound

recorded on a 500 MHz spectrometer showed

1. CO.CH a quartet with line positions at 1759, 1753,
22T 1747, 1741 Hz. Chemical shift (8) and
/- coupling constaﬂt (Hz) of the quartet are

47. The major product formed in the following
reaction is

135 ppm, 6 Hz 2. 3.5 ppm, 12 Hz
) ..'f 3. 3.6 ppm, 6 Hz 4, 3.6 ppm, 12 Hz
. | . ]
| J L. !
OCH; f 50.‘ fFafaf@a et & $fa c-H anewat &
T TqSTeT Soliait T TEr el

3 0 " - [>—H ®%H

OMe b !

< {{ A B C
Nir i . C>B>A 2. A>B>C

4. CO2CH3 e 3 A>C>B 4C>A>B

. 50. The correct order of the bond dissociation

{ 5 energies for the indicated C-H bond in

' { following compounds is

48. DNAJH g7A # vga & 3ifAcrerha :gq’r

& fow wgr sifaeearor § @H [>—H ®%H
A B

1. N(3) T& 8133 ey AR & IR

" C(6)NH, U gTSgEisi 3Mewt e B ¢
g—lg—ép'\—]_ra—_r TS > >
® Ng) = ; 7 A § I ;iigig ié>§>g
C(6)NH, Ueh FIggIolel Tt grel &
3.(NG) @21 C(6)NH, @it grggiomt Jaets S SR S R R e e
e & &l
4. N(1) T C(6)NH, &1t grggstal 3aeer o

O
- N G AR
48. Correct characteristics of the functional o) o
B Cc

groups of adenine in DNA base pair are
1. N(3) is a hydrogen bond acceptor and
, S(?)NHZ l1ls 3hydro§encll)ond donor ; L B>C>A 2 C>B>A
. ()1sa.y rogen bond acceptor an 3 B>A>C 4 C>A>B
C(6)NH,; is a hydrogen bond donor

A
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51.

52.

52.

53.

53.

The correct order of the acidity for the
following compounds is

O, 5 A

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

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

farAfaf@a difies & fov a8 Fo ©
Me

. A e § T E¥IUT P

i fhYer & aur I®9uT M gl

. iR fRter & dur sad @AfAfa
C,-3787 g

AfE afea & aur saa gAfAfa
ol gl “k

W N =

>

The correct statement about the fglq\vmg
compound is

Me

‘ Me -
-
@ {

. compound is Chiral and has P configuration
2. compound is chfal and has M

—_

configuration '

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

4: ecompound is achiral as it possesses plane
of symmetry |

amwma—cﬁaﬁwﬁ
mﬁmﬁﬁ@?ﬁ%

1. & geat & 2. et gedt &
3. IR gedt & 4. 9RE Jedl A

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

3. four circles 4. twelve circles

17

54. NHj dgm HCO; & 3mafeien aifafierdrd saer:

6x10~*V-1lsTt@ar 5x10~*V-1s 1 §| NH}
JAT HCO; & ANTAHATR § HeA:

1. 0.545 AT 0.455

2. 0.455 AT 0.545

3. 0.090 TAT 0.910

4. 0.910 FAT 0.090

54. The ionic mobilities of NH] and HCO3 are

/

5% 10-* V1571,
TS ofNH4

6 x10"*V~1s~ 1 and
respectively. The transportnum
and HC O3 are, respectively

1. 0.545 and 0.455 | F
2. 0.455 and 0.545

3. 0.090 and:0.910 {

4. 0.910 'and 0.090 r

W ﬁm:rrr ﬁm‘ﬁr 0.008 M AICL; TT 0.005 M

KCI% T 3T T ¥
1. 0.134M
3. 6106M

2. 0.053M
4. 0.086 M

55. %fée ionic strength of a solution containing

.008 MAICl; and 0.005 M KCl is
'1.'0.‘134 M
3. 0.106 M

2. 0.053M
4. 0.086 M

sp? hRd deTh H d Th & fov @@r
TGS AT Folel §
L s + 3 Wap, + 302,
1
. EIIJZS

2 1
+ ﬁlprx + \/_glpry

2

1 1 1
3. ﬁlpZS + \/_EIIJZpX + ﬁlpry
4

1 1 1
- Vs T 5V t F ¥,

56. The correct normalized wavefunction for one

of the sp? hybrid orbitals is
L. §1¢2s + %Z’pr + §¢1zpy
2. F¥as t F¥ap, T V2,
3. %%s + \/LEII)pr + \/igll)zzay
4

1 1 1
. TglPZs + ﬁlPpr + ﬁlIJZpy

57. NMR TUFIfAfT & g & TEr YT ¢

TAfh ahrar & 1 g, Eue
JTEATIT & ALT THAUT H IR el &
fore farar Sirar g

2. dehel HIGH, oMY 7T TfdH
JEIhIT &1 W o g gl
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3. VAfde gahra &1 T yAeT e
AEUTHT & ALY TEET T e} 3cTood
A F T AT S g

4. TR eehrer &1 TEul-fue gasrel
IRT T B

57. The correct statement in the context of NMR

58.

58.

59.

59.

60.

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

Aaa ST vV WX Uk Tad: YHH T 3@

H S WHACT FeT gedr g, 98 ©
1. U . H /
3. G . q |

f

oo

The parameter which always decreases during

a spontaneous process at constant S and V, is

1. U 2. H "

3. G 4. q %
W |

e A, B, C @91 D & fov) Gl @

FHHAA: 0.2, 0.5, 0.8 TUT 1.2%bar &1 IifdH

e Fedurds A aRfEafa & a

TS T S &, G -

1. A \ 2(B

3. C 4. D

Triple point ﬁré&sure of substances A, B, C
and D are 0.2, 0.5 08 and 1.2 bar,
respectively. Thelsubstance which sublimes

under standard [conditions on increasing
temperature is

L. A - 2. B

3:54C | 4. D

A
HhHUT HIEAT-AE & IHAAR NG fraehr
"_AH*

aTel..- - FUAT E, a8 &
1. Ink'vs. T

2. In (?) vs.T

3. ln(;) VS. %
4. Ink vs. %

60.

61.

61.

62.

p

According to the transition state theory, the

*

is
2. In (?) vs.T
4. Ink vs. %

plot with slope equal to
1.Ink vs. T

ke 1
3. In (;) vs. =

AT S GISZIotal TRATY] TIFcH H ATSde

Aot 71 §, 98 &
1. 1s « 4s 2. 1s < 4p
3. 25 « 4s 4. 2s < 4p

¥
i
The transition that belongs te the Lyman

series in the hydrogen-atom spectrum is
1. 1s « 4s I 2. 1s «4p
3. 25 < 4s 4. 25 < 4p

3y Swd s, AR a@ &, 95 ¥
2. WolleT

3. Al 4. 1,3-5geT8TSe
|
62. The molecule that possesses S, symmetry
ele_:fnent is
14 ethylene 2. allene
. benzene 4. 1,3-butadiene

63.@@@3@3?%63?’?%9‘%@@

63.

64.

Tl fAdg & wd g1 I x?2 g &t
&l &, 9 HEY HUA &

1. 2x S & a1 2 91 fdie gl

2. —2x ¥ § dUT2 g I gl

3. 2x 9 & dUT —1 9o [@Idis g

4, —2x T § dUT —1 g AT Bl

Vibrations of diatomic molecules are usually
modelled by a harmonic potential. If the
potential is given by x?2, 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

TH 1x107°g I 3HFd (M = 602.3 g/mol)
F AT W Th Adg fhed & T & @ N
gz & 3R 100 cm? STBA H TH
ANAHOTH TR &A1 &7 TN 31FeT & ] &

ITEY aReoe & (A2 H) B
1. 50 2. 100
3. 150 4. 200
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64.

65.

65.

66.

66.

67.

67.

68.

When 1x107°g 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
1. 50

3. 150

2. 100
4. 200

Mark-Houwink THIRIOT ([n] = KM%) &7 39317
S AuRor A a §, d8 &

1. gEar-3tad AR Hgfa

2. HR-3Ed AR Hela

3. AT-3HET AR Heldl

4. z-3aa AR H@ﬁf

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

Wqﬁriﬁqaawﬁa:ﬁwmﬁ,a’rm
am%m%q#r%ﬂ'@mammi
%

1. 120 2. 60
b 4

3. 20 4. 10

The weight of the conﬁguration‘wiith two up
and three down spins in a system with five
spin % particles is
1. 120

3. 20

2 60
4410

gfehgor Far 49-.3 K mol! &Y Tt 3rfRTHAT

& T 600 K 92m 300 K W X Aadier
r

(Keoo'k300) ST 3TeTHlk AT gl R=831J

mol ' K™)

1. In(10)

3. 10+e

2. 10
4, e

For a reaction inth an activation energy of
49,8 kJ mol™, the ratio of the rate constants at
6OOJ( and 300 K, (kéo()/kg,o()), is approximately
(R=83Jmol'K™)
1. In (10)
3. 10+e

2. 10
4. ¢

HEYEIOT, HIU  Cov(x,y) = (xy) — (x}y) &
UIRT &1 4B 91 ¢ TWeerla  [Aads
I &1 Cov(x,y) e[ B8R &had Jd

19

68.

69.

‘#‘ia;ii-c;iii-e 2.
)
3. i—

f

69.

70.

1. y=Ax?

2. y=Ax*+B

3. y=Ax+B

4. y=Ax*+Bx+C

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=A4x+8B

4. y=Ax>+Bx+C

=Ty

"4

ferafaf@d & @ @em & r‘,
HelHd A | HleH B

i $FHT | | . TRTAICHD T
i g b g
| i, TR | c. TeotigH
J d. TXT33
¢. Tl

i—e;ii-b;iii-a

d;di-c;iii-a 4., i-e;ii-b;jiii-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
€. terpene
l.i—ajii-c;iii-e 2. i—e;ii-b;iii-a
3.i—d;ii-c;iii-a 4, i—e;ii-b;iii-d

Aot U & HS IJUTUH, HlT TYA g &

ol & @ &7 § e g &, sHar

HROT

1. o=l Ul & &5 A9 F T T Hr
318 BT g1 &l

2. J FON F Forgst & fawwHETar s
gl &

3. oAl HON H, T &7 F ATdA o
3T, TYA ST N IUET AW grer g

4. oot U FH, Tdg &F H 3TAT &
3eqaTd, TY Ged T A& HA gl gl
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70. Many properties

71.

71.

72.

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

HI'T \PART 'C'

farafaf@a wy&t a1 W faar e
I: [Rh(CO),I,]” & CH;I @27 CO & CH;COl &
3T afkads g ST gl

II: [Rh(CO),L,]~ & gehfal gfceeehiar &1
e AT a g

1 13T § 3% 1L 1 T TS gl

2. 1AW T & 3R 10, 1 &7 TISEROT =181 ¢
3. 1HEN & d97 1 Ted & 4
4

. 1 TAT ekt el 8l ( h
i L
Consider the following statements) Iland TI:
I: [Rh(CO),l,]" catalytically cofiverts CH;l
and CO to CH;COI
IL: [Rh(CO),L,] ™ is diarhagnetic in nature
the correct from the folldwing is
1. Tand II are correct and II i§ an explanation
of I
2. I and II areeoxrect and II is not an
explanation of%‘

/3. Tis correct and ?{is incorrect

4. I and II are incorrect '

wrehe fAuRor & fav @il gerearfas aear
By, & 2 mg *Po, (AR afFTaT 3100
fage s'mg™) @ TH 1 g =TT e #
a‘aﬁr—r X fear @A @ 30 mg fagwd
HEhe # TATT Fhaar 3000 fages s a8
TS| FHAA A PO, H % WA Bl

1. 30 2.6
3.9 4. 15

20

72.

73.

74.

74.

75.

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

[FeO,]* & o Amfaf@d Fyal © R
A *"

A. TE ITIEHT & (¢

B. 30H T, TARM § §

C. g faspa aof T SAMA 9=1rar §
D. IE TR Db, AR G ¥

3@3«_4{ g
1. A, Bdarc 2. A,CdarD
4. ATYUTB

3. AGITD

I
Consider the following statements for [FeO,]*".

A [t is paramagnetic

]aflt has T4 symmetry

C. Adopts distorted square planar geometry
. Shows approximately D,q symmetry
he correct answer is

1. A,Band C 2. A,CandD
3. Aand D 4. Aand B
[ReH, > & SanfadT &

1. Th =E g o gfdieH

2. Th AW FFA Gl

3. et AN gord RaHAdeT Oed

4. geerld glafidfas

The geometry of [ReH,]*” is

1. monocapped square antiprism
2. monocapped cube

3. tricapped trigonal prism

4. heptagonal bipyramid

PL, PSClL, @41 fSesh Ur3sy & AL 3ifAfewar
H, ulcd 3cqel H " Pl TH gl Pils &
ferdsT 3rg€ar A ’'P NMR ®¢H UH gfds
(5 98) FAT TH T (5 102) gfar &1 Psls Fir
TET T g

www.examrace.com



| '\P/P\P/| ) '\P/_\P/'
|/ l/!
|
P I /P I
5 I~ /\P/I 4 \P \P/\l
s N |

75. The reaction between PI;, PSCl; and zinc
powder gives P;ls 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 P;l;s is

|
|\ /| F|,

I\P/P\\P/ 5. I>P/_\P/l
|/ | !
|
I /P I
N /P\P/' 4 7 \P/\,
v N |

76. ﬁaﬂAauTBﬁwawamsataa
aﬁﬁmﬁmﬂﬁm%laﬂw,{.aﬁ3$
Ty e fifse <

| ¥
HIAH A FTewT B
(@) Cl (i) oot 31
(b) Ss (ii) QPRI 31Fer
(c) CH;CO.H (iii) ﬁm?jma?r
(d) Urea 1 |Gv) faemaes 3raEes dur
"o AT
F " \
1. (a) = (D); (b) — (i);{(c) — (iid); (d) = (iv)

2. (a) = (ii); (b) — (iid); (¢) - (iv); (d) - (1)
3. (@) (iii); (b) — (v); (¢) — (0); (d) — (i)
4. (a) — (iv); (b) — (ii); (c) — (ii); (d) — (i)

76. Soﬁ)e molecules and their properties in liquid
ammenia 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 (i) Strong acid

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

(d) Urea (iv) Solvolysis and
disproportionation

21

77.

77.

78.

79.

The correct match is
1. (a) - (i); (b) — (i1); (c) — (iii); (d) — (iv)

2. (a) — (i1); (b) — (ii1); (¢) — (iv); (d) — (1)

3. (a) = (ii1); (b) — (iv); (¢) — (1); (d) — (i1)

4. (a) — (iv); (b) — (iii); (¢) — (ii); (d) — (1)
Mn(1I), Cr(III) FUT Cu(ll) & 3TSCHehIT TFar
el & oI Tl AeTaad 3aer ug
gdieh § A
1. *H, ‘Faar’D
3. *H,’Haur’D

2. °S, *F FuT’D
4153, F T 2p

"
The spectroscopic ground state term symbols
for the octahedral aquii complexes of Mn(10),
Cr(IIT) and Cu(II), respectively, are

1. °H, *F and °D ¢ 2.°S,*Fand’D
3. ’H, °H and °D. ©4.°S,*F and °P
[
. PEafaf@a suiaeil # &

A. VI FT SUTFHIOT
B. SJg3er fBeTske fifhar

‘ Tsaegfrersierss 1 fEaifadRrsa-

fﬁmﬁqﬁa‘éﬂ
D, FEF Taeel F 1, 2-Fe Rve

§ v B, G AR B E, 7€ B
1. AT B 2.B,CdUTD
3.A,BdUTD 4.A,BUTC

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

FIAH A I AGl T wTalH B &1 3R #AcT &
Ao fifaw

FOH A FIeA B

@) | Aeetraratafiet | ) | cis-[PANH;),CL]

b) | reraa@e | () e a=h e

© | it (i) | gorererer

TAERT

) | s | (V) | smre afaed
V) | 3T wargor
V) | grefedfest
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79.

80.

80.

81.

2L
£3. [Co(NH3)4(NH21‘{F + CI°
4. [

22

T 3 &

1. (2)-(ii), (b)-(iii), (c)-(v), (d)-(iv)
2. (a)-(ii), (b)-(ii1), (c)-(iv), (d)-(1)
3. (a)-(ii), (b)-(iii), (c)-(v), (d)-(vi)
4. (a)-(iii), (b)-(v), (c)-(vi), (d)-(i1)

Match the items in column A with the appropriate
items in column B

Column A Column B
(a) | Metallothioneins | (i) | cis- 81
[PA(NH;),Cl,] '
(b) | Plastocyanin (i) | 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), (¢)-(v), (d)-(iv) /‘
2. (a)-(i1), (b)-(ii), (¢)-(iv), (d)-(1) /
3. (a)-(ii), (b)-(iii), (c)~(v), (d)-(vi) /
4. (a)-(iii), (b)~(v), (c)-(vi), (d)-(ii) f

[Co(NH3)sCI*" & foIw OH™ 3cURd Syl &gaal
arRe fopar fafer & 3f@fear & v Ez q
greaT gl arell TS B8 X

1. [Co(NH;)s(OH)]*" + CI” - A

2. [CoNH;L(NH)CI]' +H,0 |

3. [Co(NH3),(NH,)]*" + CI” =

4. [Co(NH;)sCI(OH)]" shdet

For OH catalysed (SNI “ conjugate base
mechanism of [Co(NH;)sCl|**, the species
obtained in the first step of the reaction is/are
1. [Co(NH3)s(QH)]*" + CI”

CO(NH3)4(N 2)Cl]++H20

Co(NH;)sCI(OH)]" only

FTIH X 7 TN T Ao o7 Y & fow
m%alwuﬁﬁaﬁ'ﬁm

A X FAA Y
DN 0| e dgaetr
4 T MTL;W
@) | safagsa | (D) | gfaaercise
Vool H greffensor

() | Mn(H0)e]”" | (i) | gemmera: rsn*

SoFCIoleh HehaUT
@ | [CrH0)]” | (V) | g0y Foer ARG
HehaOT

82.

82.

83.

Column X | ColumnY  _
(1) | Heme A (i) | oxo-bridged
I Mny cluster
(2) | water “1 (i1)_ | tetragonal
splitting | elongation
enzyme i
| @) [Mn(szO)(\{]2+ (iii) | predominantly
» n—>n*
electronic
. transitions
|| @ [Cr 06" | (iv) | d—>d spin-
‘ / forbidden
}'; transitions
v . (v) | tetragonal
JTr compression

V) | gfagseieTer
qdseT

T 3] &

L. (D)-(ii), (2)-(1), (3)-(v), (4)-(i1)

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

Match the species in column X with their

properties in column Y i

The correct answer is

L. (D~(iii), (2)~(1), (3)-(v), (4)-(i1)
2. (D)-(iii), (2)-(1), (3)-(iv), (4)-(ii)
3. (D-(v), (2)-(iid), (3)-(iv), (4)-(ii)
4. (1)-(1i), (2)-(1), (3)-(iv), (4)-(v)

A ITEAA & ITER TSI HT HE
AT ST [Coy(CO)py] F Co(CO); o wfaearfia
T hT &, IE &

1. CH, BH d9T Mn(CO)s

2. P, CH a1 Ni(n’-CsHs)

3. Fe(CO),, CH, TUT SiCH,3

4. BH, SiCH; 92T P

According to isolobal analogy, the right set of
fragments that might replace Co(CO); in
[Co4(CO)12] 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 & fT#T & 38R [Co(n’-CsHs)B4Hs]
JAT [Mn(n>-B;Hg)(CO),] & fow @@ ax@er
IR &l
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83.

84.

84.

85.

8S.

86.

closo T nido
nido AT arachno
closo dYUT arachno

nido AT nido

B OW N =

According to Wade’s rules, the correct
structural types of [Co(n’-CsHs)BsHg] and
[Mn(n’*-B;H;)(CO)4] are

1. closo and nido

2. nido and arachno

3. closo and arachno

4. nido and nido

[RheC(CO),5)” & forw @@y sanfaeh &
1. 3SCHoTh

2. guegshy fRfas

3. RaFAAanT By

4. Th A& JF g WA

The correct geometry of [RhsC(CO);5]* is
1. octahedron

2. pentagonal pyramid

3. trigonal prism

4. monocapped square pyramid

A

arachno ST, ByH,o T NMe; & @I 34'@{?775}
¥ RAT 3w e 3 4

1. [BH3-NMe;] T [B;H;-NMe;] __h i
[BHy(NMes),] [B3Hs]”
[B4H;o-NMe;]
[B4H10'NM83] aar

-,

[BHa(NMe:),] [BsHs]”

e

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

1. [BH;:NMe;] afid [B;H,-NMe;]

2 [BHz(NM33)2]+[?3H8I
3. [B4H10'NMC3] | L
4. [B4H,o"NMes] and [BH,(NMe;),] [B3Hs]™

ﬁmﬁ@aaﬁ?ﬁfmﬁm AR

+ CDsH + A
CDf PMe3
C 3

H
1. D,C=CD, 2.
3. CD; 3.

—

D3C_CD3
H2C:CD2

23

86.

M

87.

87.

88.

[RU(NHg)el*" + [Fe(H20)e**

s L |i

Product A in the following reaction is

H H
=
H H

_ > H o

Co—
p/‘\) CD; H /S \PMe3
3 \
CD; H
H

1. D2C:CD2 2. D3C_CD3

4, HzC:CDZ

g1
[

Fe(CO)s 1 1,3-5geTsiga & afﬁi%:n Bedr &
ST 'HNMR & e el cofar &f B 1 HCl
# sfafear ¢ &g S 39 'HNMR & IR
QaaTer it %‘I?Qﬁﬁﬁfc-%

i

3. CD;

—/

Cl
“OC 0C._
Pl
o /l Y oc” |
CO

\|/j 4oc >

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
Lo T 2 0N )
/ \/ /,
oc” L oc” L
Cl H

3 OC\l / 4. OC\
/Fe\ /Fe—>
ocC | >~ ocC ,

faf@a e 3if@tear, Sas T g
PR K=2.0x10°%, &

[RU(NHg)el> + [Fe(H,0)el*

TR dT 99 @ T R[Afaaa &3
FHAT: 5.0M s FAT4.0 x 10°M s §l
HAfFa & v e PFydis M's™) & e

1. 3.16 x 10° 2. 2.0x10°
3. 6.32x10° 4. 3.16 x 10*
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88.

[Ru(NHz)gl** + [Fe(H;0)e]**

89.

89.

90.

90.

91.

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

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 is

1. 3.16 x 10°
3. 6.32x10°

2. 2.0x10°
4. 3.16 x 10*

fheR e Tper & T T FUT §

1. FEle & FET H THA ot T g
2. UTq 3T TFAROT HaEdT F g g

3. UIq @3 qur e e awanst 7 g g
4. CO foms dFa 1 3w F §

The correct statement for a Fischer carbene

complex is

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 ¥

WWWWW(A)
sEAR e (B) Tt ﬁ‘filﬂ;ﬁ'?'-ﬁﬂ' (©)
(UATTAT & pk, & A 9.8, 10.8 TAT 10.6) §,
A AT AfeF wgH | oo G s

pH>7 & §&d JaUIdT & (@TTelel &I el §
I. A<C<B 2{B<C<A
3. B<A<C 4. C<B<A

The acidic solution containing trimethylamine

(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
l.A<C<B | 2. B<C<A
3. B<A<C 4. C<B<A

i

/(A), dimethylamineE(B) and methyl amine (C)

HFA. A & NH ST F1 SYe0T §8% EPR
e T TR & Far ¥ EPR [1(PCu) =
3/2] T9FEH H TR HTGEH oTgeil el
e §

24

[Ru(NHz)g]*" + [Fe(H0)6l**

O 0
\ / \630u/
_N/ N—
Ny /
A
1. 20 2

91. For complex A, deuteration of NHiprotons does
not alter the EPR spectrum. ,I:The number of
hyperfine lines expected in the EPI} [I(“Cu) =
3/2] spectrum of A is

A

f
f

r

92. ‘a?‘r-' ufafien, fermes  @wr  Ba@wa

@émmaf Row (e a9 aat W) &
RaiGosr T & §
{8,20(_-[211'14
3. 10, 12T 14

2. 8,204r 12
4. 10, 12T 12

92. 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

93. KC; & for eafaf@a sy« w AR fifsw

(A) I HJIahd T, (B) gHAT AFT W
TIAT g, (C) $Hh A dTelehel IHige H
319eT R Tl HE 3R &

1. ATUTB 2. ATUTC

3. BAATC 4. A,BEATC

93. Consider the following statements for KCsq:

(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. Band C

2. Aand C
4. A,Band C
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94. CCl, # S,Cl, &1 @I & AfAGRar &
fRRIT & arer |8 3curar A ArAfaf@a 7
¥ gl
NH,CI (A), S;N, (B), S5 (C), T S3N;Cl; (D).

1. A, BT C 2. A,BAATD
3. B,C,duTD 4. A,CAUTD

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

NH,C1 (A), S;N, (B), Sg(C), and S;N;Cl; (D).
1. A,Band C 2. A,Band D
3. B,C,and D 4. A,Cand D

95. [Ce(NO;)4(OPPhy),| & iU et & &
A. 38& STl fqerger &1 W1 frar-araft gl
B. Ce i §H=ad T&IT &4 ¢
C. I8 u1q & foeTes 3 TU=eaior gelfar

gl
D. IE iageshd Jpid & gl
e 3ee &
. ATUTB 2. ATUTC
3. A,BAUTD 4. B,CaUTD

%
95. For [Ce(NOs)4(OPPhy),], from the fo&lovy{ng

A. Its aqueous solution is yellow—%rangé.in

colour . A
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,Band D i

2.{ A and C
4. B,Cand D

96/ TR

vy
O
o)
@)
OH

25

96.

97.

3 O T\
O

O
4 OH 7\
O

OH

The major product formed in the following
reaction is "

/ \
N* I &
P, YN L
©/CHO 1. §* . NaOMe -

| [F—sro

ER

'HNMR: 8 8.0 (d, ] =123 Hz, 1H), 7.7 (d, ] = 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(CH;3),
X CO,CH;
2. (HSC)zN\©/\/COZCH3
3. O
W N
|
CH
H,CO 3
4. (0]
.CH
AN l?l 3
CHj
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97. The compound that exhibits following spectral 98. The major product in the following reaction is

data is Ph
'HNMR: § 8.0 (d,J =123 Hz, 1H), 7.7 (d, ] = N Ph

8.0 Hz, 2H), 6.8 (d, ] = 8.0 Hz, 2H), 5.8 (d, ] = o o)

12.3 Hz, 1H), 3.8 (s, 3H), 3.0 (s, 6H) ppm \)J\% /
I N(CHa B
X _CO,CH
@/\/ 2 3 1. \Fﬁ%

2. (H3C)N X CO,CH;4 , by Refase-_aitack
{
\©/\/ 2 &

H
HO,,! {
3' O \/'\%f P
/©)J\/\N’CH3 ", by Re face attack
|
CH i
Hs;CO 3 :

’ H?/,, - f
4 o r \/k('
.CH ' , by Si face attack

WN : g7

H f |

HsCO eHs ."r | 4',.II \H}OKH%
/ . ,

"{f , by Si face attack

F
r

9. farafaf@a sfafrr & gea 3e0e §

oh 99. REmfRfEa sffr # T 7eT sce §
Ph . % r OAc
£ ' 1. PBra, H,0

N
. ) AcO o 2. Zn, AcOH
/ [ AcO
BH, - AcOOAc 3. NIS, CH3;0H

NIS: N-iodosuccinimide

1. OH -
H,,) { 1. |
{
|, by Re face attack (e}
| y Re face attac A,(’-:\gO OMe
s T AcO
HO,
4 \)\Ff \ 2. OAc
Y |
, by Re face attack AcO 0]
AcO
3. . W OCH3
. 3. AcO OCH;
I". , by Si face attack AcO -0
A d AcO
. OH
. E H/,, |
\/'\F 4, |
, by Si face attack
AcO O
AcO
(Face attack = Told 3THHUT) AcOOMe
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99. The major product formed in the following H3CS
reaction is L.
OAc
1. PBrs, H,0 AL
AcO 0] 2.Zn, AcOH i
AcO

ACOOAC 3. NIS, CH3;0H

NIS: N-iodosuccinimide

e

H,CS

o)
HsCS

4.
O

1. |
AO& 101, Frfafea 3 # RRRe e se &
c
OMe {
AcO PGy,
AcO Ru= CHOC(GOCH
> Ohe \:><C0202H5 o Poy. P e B
|O = CO,C,Hs I F
AcO
AcO
OCHs o0

" CO,CoHs
1 = i CO,C3Hs

4
" H

- C,HEO.C,,. COLCHs

CO,CoHg

3. AcO O%Hs .- & \ (
AcO ~ d 2 C2Hs50,C
AcO A= CO,CoH5 B = C2Hs0,C H
| 2. Y 4 CO,CoHs °- 2% \©t><cozcsz
f | CO,C,Hs
4. | f | I
I | H
o) ! CO,C,Hs5
AcO 3. |;E><00202H5 B= Hr |,/ "CO,CoH5
AcO _/ "CO,CoHs

ACOOMe -
4 (
100. el sfafhar % fRRT 7eg 38 @ 4,
4

Vi

CoHs0,C°  “CO,C,Hs

CO,CoHs
Hr v/ COLC,Hs

C,H50,C CO,CoHs

CoHs0:C_ CO,CoHs

C,Hs0,C

H

CoH50,C,, -
2HeT2n CO,C,Hs
CO,CHs

CHsOC

_ CoHs0,C
B = “2Ms-2 CO,CoHs
CO,CoHs

H
CO,C,Hs
B= Hivt—,/  CO,C,Hs

CoHs0,C CO,CoHs

HaCS !
i. CHjl"
r 101. The major product formed in the following
o ii. t-BuOK reaction is
{ .
YRu=
1 2 ST \:><C°202H5 O by, P
) = CO,CoHs
4 (@) B CO2CoHs _
[ 1 H3CS 1 A= \/E><C02C2H5 B=
< 4.
COLCHs
2. AT CO,CHs
| 0]
100. Thé major product formed in the following
reaction is 3. CO,CHs
& A= Qi><COZC2H5
H,CS
i. CHl
ii. t-BUOK
19) " 4 _ COLC,H
A= EE><0020zH:

H
CO,C,Hs
B= Hiv—-,,/ CO,CoHs

C,H50,C CO,C,Hs
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102. fArafaf@a sarerer & fav sffwdst & ad

HH g
B

X B Br
N7 Br B
o N~¢"  oH
1. i. K,COs, ii. HC=CCOCHs, iii. Br,, iv. NaBH,
2. i.NaBH,, ii. HC=CCOCH;, iii. Br,, iv. K,COs
3. i. HC=CCOCHj3, ii. K,COs, iii. Br,, iv. NaBH,
4. 1. Br,, ii. HCECCOCH3, ii. K2C03, iv. NaBH,4

102. Correct sequence of reagents for the following
conversion is

i oy
N* “Br w
OH N-o"  oH

i. K,COs, ii. HC=CCOCHS,, iii. Br,, iv. NaBH,
1. NaBH,, ii. HCECCOCH3, ii. Br,, iv. K2C03
1. HC=CCOCH;, ii. K,COs, iii. Bry, iv. NaBH,
1. Br,, ii. HC=CCOCH3, iii. K,CO;, iv. NaBH,

PO

103. TEATATET HfAfhaT #1 7TF 3cure &

QL
7 S\(/N‘N TESO NaHMDS
o /N\N( ’ vl/
Lo Ph OHC
TES: Triethylsilyl ‘
%
7 NP OTES (f
1 0 i
2.
£ 3.

OMe

OMe

103. The major product in the following reaction is

0 0
SN NaHMDS
N al
i e N, TESO
(0] NN |
Ph OHC
OMe
TES: Triethylsilyl
/
7 = OTES
1 o)

104. PR=afaf@a IR 3f@AfRant & e @At
& et o R Wafdd geft, a8 &

8
Y3y — ow oD o

O,N O,N
OTs H,0 OH
3)

H H

2.2>1land3>4
4. 1>2and4>3

1. 1>2and3>4
3. 2>1and4>3
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104. For the four reactions given below, the rates of
the reactions will vary as

5 2
5 3 9

M

O.N O.N
OTs H,0 OH
—_— 3
4 4
H H
OTs H,0 OH
4
4 /

1. SeO, (cat.)
t-BuOOH

O~ e
2.PCC

1. (i) s 3R, (i) [2,3]-ReAcs Rive,
(iii) [3.,3]- FTACRS RFe

2. (i) s 3fAfR, (ii) [3,3]- ReaTeie Rive,

(iii) [1,3]- FReaACRS RIve

3. (i) [2,3]- ReaATie Rive, (i) S rfRfwar,

(iii) [1,3]- FATACRS RFe

4. m[Lﬂ-ﬁwﬂgﬁﬁ$1%waiﬁ[zﬂ-

et Rive, (iii) [3,3]- RpAERS
e f r

106. The correct sequence of pericyclic reactions

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

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

105, Fifofae s # Reia fea seg & /
1. L-proline _ .
CHO DMSO
\\T/ 2. Me,;NBH(OAC),
AcOH, CH5CN, -40 °C
OH OH 'O OH
: )\/\‘/ ) J\/\/
OH OH
{
105. The major product formed in the following
reaction is 4 *
1. L-proline
DMSO
2. Me,NBH(OAC),
AcOH, CH4CN, -40 °C

acetone |
1. 2.
)\‘/\/ W
OH OH ¢ ~
#y acetone
\T/CHO i

\
"
¢ OH OH OH OH
3 4, /J\V/A\//
OH OH OH OH 107.

106. fA=Ifaf@d FOcaRoT & grafad RWasFas
SRR FT TEr HA §

involved ift the following transformation is

{1 SeOz (cat.)

Ei:]/\\ t-BuOOH

[::T/\CHO
2. PCC

1. (i) ene reaction, (ii) [2,3]-sigmatropic
shift, (iii) [3,3]-sigmatropic shift
1) ene reaction, (ii) [3,3]-sigmatropic
f‘éhift, (ii1) [1,3]-sigmatropic shift
L (1) [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

107. PAeAfaf@d TaRor & ALgadt St 3cure T
g, J% &l

TI(NO3);
CH,OH

O OCH3
:: OCHj,
H H
1. OCH; 2 OCH,
H TI(NO3),
H

TI(NO3),

H

3. [~/ 4. OCH
TI(N 3
(NO3), #\ONOZ

H

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

@ OCH3
:: OCH;4

TI(NO3)3
CH,OH
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H H 1.
OCH, OCHs *
1. H 2. TI(NO3), N\
TI(NO3), H N
L
H pi
g O
. . ONO
3 %TKN%)2 4 ! 2 N
|
H

108. faafaf@a sfAfear & 3carg 878
[*- GHAEATh Rfeed HreeT geiidr g

*

A\
N
H
1.
A\
N / QM szr(]gblz)
\ a
H N SN Q.
o g ez > L THF, 1t
2. Br N N Li )
Q) I S
N . *ﬂt ‘.ﬁ i [dba = dibenzylidene acetone]
| 3
H Vi 3
5 . -
Qg D38 ()
N *
TR Y\
H H
| 2.
4. '
il *
{ N 4N N
N N
H | H 3
108. Prol.;iuct(s) of the following reaction is (are) MeO
[*- 'n‘(riicates isotopically labelled carbon] | =
r
BF 3 OEt 4.
OH 3 2
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109. The major product formed in the following
reaction is

OMe ZnCl,
Pd,(dba)s
PPh;

THF, tt

110. =faf@d @fhar & R qeg 3cue &
"o

4 1. TMSCN, Znl; (cat.)
! 2.i.LDA, THF, -78 °C to rt
ii. i-Pr-|
PhCHO
3.i. H", H,0O
lii. aq. NaOH
1.'.II OTMS 2. OH

‘j'Ph)\( Ph

r

Ph)H/

110. The major product formed in the following
reaction is

31

1. TMSCN, Znl, (cat.)
2.i. LDA, THF, -78 °C to rt

i. i-Pr-|
PhCHO
3.i. H*, H,0
ii. ag. NaOH
1. OTMS 2. OH

Ph)w/ Ph)\(

3. Ph/\( 4. i 1 O
Ph)J;\(

{

I-' [
11. fr=faf@a sfafear & fEa geg e §
1 Hg(OAc),
R 2. NaBr
/' ' NHCbz 3. 0,, NaBH,

/O AL
fﬂ,o

bz

111. The major product formed in the following
reaction is

1. Hg(OAc),
AN 2. NaBr

3. 0,, NaBH,

NHCbz

/O)ﬁ

,&/O

bz bz

112. FTaIH A & AATFATIHT & 3Tl FT FIdA B
# & oAt @ @@y Ao §

$lelH A $lelH B

i.©+2K—»P.ﬂﬂﬂﬁ.aﬁ
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ii. © + HySOy — Q. yfaEfes

H
heat

iii. —

R. 3OS
H

iv, O‘ AT s g

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

AW N =

112. Correct match for the products of the reactions in

Column A with the properties in Column B is

Column A Column B

P. aromatic

ii. © + HySO, Q. antiaromaick
g <
; <

R. p_()‘l—&romatic

iii. —_—

0 -
iv. O‘ ' i
O |

2K ——

S.{ homoaromatic

‘4
£1.i-P,ii—S,iii “R,i¥y—-Q
2. i-P,ii—R,iii 4Q,iv—S
3.i-Q,ii—R,iii+S,iv—P
4,

1—S,ii—Q,iii—R,iv—P
; |

113. ﬁu?ﬁ@amﬁmﬁwmmA%

W CH;C(OEt), EtO,C

cat. CH3CH2002H
heat

1. OH 2. OH

BnO\/\)\

BnO\)\/\

3. OH 4. OH
BnO\/k) BnON\

32

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

A CH,;C(OEt); EtO.C
cat. CH3CH2002H BnO\/\)\

heat

OH

OH
L. BnOM 2. BnO\/'\/\
OH . % OH
3 . BnoM 4. 'FBHOM

114. ﬁmﬁ@amﬁﬁﬁa{%ﬁm %

N (
[N» "NaNO,HC|
N|-'|*2 W
p ORN
i N N
J_r | 1;.* [N)\N 2 Ni/iN»
(m N
.3. (N» 4. (N»
Cl N
Kj

114. The major product formed in the following
reaction is

/N
&

NaNO,-HCI
N N
oL, 0
1. N)\,'}‘ 2. N N)
N N

3. [g 4. [S

N N
Cl
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115. AFfaf@a FfAfFar § fRa a7 3T § 116. The major product formed in the following

reaction is
H +
(0]
1. 2. I;L\//
(0] (0]

3. \}f(;/ I4. X;/

117, P sffraris fRRiT 7o 5o &

115. The major product formed in the following
reaction is

CN (1 equiv)
CH,Cly-H,0

0
Ph™ O O OH
OAc
OMe

OMe
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OH /©/0Me OH OMe
oo Wﬁoﬁj
3. o
OAc

(0]
OAc

OMe

4 OMe OMe oMo
&
o) OMe 4, ‘
Ph 05 Q o o
OAc Ph™ So o)
"~ OAc
117. The major product formed in the following ,
reaction 1s ou 118, F,C(Br- C(Br)c12'a$r R %tr fER TEqol @
e
d ﬁram AT HY, ‘s‘ﬂﬂ: F NMR T9&¢H #H -120
a / °C tIR ST I TqEAT Bl

o) OMe ;
o o o _ .
/\Oﬁo :Cé: [ Br Br Br
" © OAc NC CN (1equiv) il: Cl Br@CI CI\@Br
CH,Cly-H,0 —F F F F F
Br /¢ Cl cl

oMe ‘ 4 { w 2. @
3. IR 4. 91
118. 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,
Ph /\O are
Br Br Br
, CI\@CI Br@CI CI@Br
‘ F F F F F F
4 4 Br Cl Cl
OMe 1. one 2. two
3. four 4. five
oll OMe 119. 3ifARdw A, BE 3cdel €, Dt & fow &g

o T ot
HOO O (o)
OAc OSO,Ph OH

o~ AL Lo~

A c
H,0
OMe o~ o~
Ph0,50._~_A_ HO_~_
B D
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1. A¥ CfAear g 3R BE D

2. AG DfAEar § IR BAE C

3. A dUTB, C 3R D & §F AR & £
4. AR BH D fAdrar Bl

119. The correct statement for the reactants A, B to
give products C, D is
0SO0,Ph OH
/OM /OM
A c
o~ o~
PhOZSOM HOM

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

120. fefaf@d sfafr & g 77 5o §

| o OO i. t-BuLi
NT ii. ICH,CH,CI
%
1 Cl o o < f
~ U~ \ .
[ J
_ =
N
2 PN
] et -
CclI” °N {

(4
N “4
4. @/OLO’\
| |
g NT

120. The major productlformed in the following
reagtion is

i
N

| OO0 i. t-BuLi
N ii. ICH,CH,CI
1 Cl
AN O\/O\
L
N

35

121.

122.

122.

i

Cl
3. |
AN O._0O-
»
N
4. AN ~ U~
»
I N

ﬁ?@ﬁeomﬁﬁﬁmﬁﬁ;ﬂmmmqt
g v e & W B R € o

A ¥ s Rem & o s
AEAT FAT E, g, df S HEAIAT FeT grar

1.4e;, = 0" ( 2. €g = E
3. €g + € < E 4. €g + €1 2 E,
i

! The _I'ground state of a certain system with
| energy €, is subjected to a perturbation V,

yielding a first-order correction €;. If Ej is the

tsg;é ground-state energy of the perturbed

stem, the inequality that always holds is

L€em=%0 2. ¢ = E

f.60+615E0 4. € + €4 = Ey

gIsgiolel 30] f 3cdfed 3r@wdAr b iri @

R w'ifds #ET [1o,(1)10,(2) —

10,(2)10,(1)] & AU &l 1o, AT 1o,

& LCAO—MO 9HR &I, 1s-3f0as 3Mfacar

& gar A g ¥, 4% kY § whd § &

$H T Boled H

1. hae 3mafas #7ET B

2. had IS AT g

3. 3AfAs qur Headieie al AT 8

4. o 3mafae ST § 3R 7 & agadieeh ST
gl

The spatial part of an excited state b 3% of
hydrogen molecule is proportional to
[1o,(1)10y,(2) — 104(2)10,,(1)].  Using
LCAO — MO expansion of 1o, and 1oy 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
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123. 3RS 3O & TH Scdiold  Selegliolh
fGeam & v 3Tgda nflas anfdea §
[1m,]' [30,]'1 Sl & 3@ golacia®
faeara & fov genfad nfPas ue ydie §

1. 'n 2. %
3. 1A 4. 'x
123. The highest molecular orbitals for an excited
electronic  configuration of the oxygen
1 .
molecule are [17Tg] [3o,]'. A possible
molecular term symbol for oxygen with this
electronic configuration is
1. ' 2. %%
3. 1A 4. 'z
124. H,0 319 & fecdd 3aear & B, §AfATT
Fr Icaford 3aTdT H SolFeIfeiss ThaAuT
Co | E G 0 o
Ay 1 1 1 1 z,z%,x%,y?
A, 1 1 -1 -1 xy
B, 1 -1 1 -1 X, XZ
B, 1 -1 -1 1 Y, ¥z
1. 3eTHd e &
2. x €aUT & AT AT ¢
) ) "h
3. y gavT & 6N 3FA ¢ R b
4. 7 VT & WY A B _h*‘u_'
i
124. For H,0 molecule, the electfonic transition
from the ground state to an excited state of By
symmetry is . .
CZU | E CZ iIo-v 0-1;
A, 1 1 0 V¢ 2221242
A, 1 1 -1 -1 xy
B; 1 g vl 1 =] X, XZ
B, -1 Qg 1 N v, yz
f “4
¢ 1. not allowed |
2. allowed with x polarisation
3. allowed with y polarisation
4. allowed with z f)olarisation
125. e Y 03T & T TAATT g Tl
i
&1 I3 B
1. G35 Do 2. C3y, Copy
3. DZh'Td 4. CZV' COOV
125. The pair of symmetry point groups that are
associated with only polar molecules is
1. CZU’ Dooh 2 C3U: CZh
3. Doy, Ty 4. Gy, Cooy

36

126. HBr % fau guies fgdies qur #Aifes dae
3mgfcd A 10 om™! dUT2000 cm™* &1 DBr
& T gofoh 3ET AT § AT
1. 20 cm™1 YT 2000 cm™!
2. 10cm™t AT 1410 cm™*
3. 5cm™1 U 2000 cm!
4, 5cm~1 AT 1410 cm™?!

126. The rotational constant and the “fundamental
vibrational frequency of HBr fare, tespectively,
10 cm™! and 2000 cm™. The c;)rresponding
values for DBr approximately are®
1. 20 cm™! and 2000 cm™? F
2. 10 cm~! and 1440 cm™1
3. 5cm™! and 2000 cm7?

4. 5cm™Yand 1410 cm™¥
i

Frfafer & |3y St @, smeEaa den
ot et w8, 95 @

/‘1}7.
f
f .

1. gH, 2. N,0

4. CO,

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

128. T 200 MHz NMR TIFHE 9 TH 3 &
SEED S 2 ppm T@RT U g, gotar &1 ofaa
gaAd f@gdis 10 Hz §1 &1 & f@eerell &
ALY ek I JIA fAFdih 600 MHz
FIFGIHCY I g, shaAer:

1. 600 Hz TT 30 Hz
2. 1200 Hz T 30 Hz
3. 600 HzAAT 10 Hz
4. 1200 Hz T 10 Hz

128. 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
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129. P(V —b) =RT S8l bauTR &= &, i &
Teh Aol & foIv 3/aear fr THHIOT Al v

aH
| (5)r T AT &
1. V-b»b 2. b
3.0 4. % +p
P
129. The equation of state for one mole of a gas is
given by P(V — b) = RT, where b and R are
OH\ .
tants. The value of (—
constants. The value o (6P)T is
1.V-»b 2. b
3.0 4. %4 p
P
130. TFH H HHAUT H HAAT & IRade T gl

3 gH I8 sy foenrer @l § fn o &Y
AT F FAFIOT FAT

1, 2.
P P
f
/
T T f
3 4.
P P
L
i T b

130. The volume change in a phase t}}nsition is
zero. From this, we may infeg_tpla‘l the phase
boundary is represented by

1 2
P P
[
T T
3. 4,
£ e P \
T T

131. HT%EQW(Z—DP oo e ¢, w|E
ap ap
B uj(a—s)T 2= (),
3 ), 4+ -(5),
r
131. The partial derivative (Z—;)Pis equal to
L =), 2 =),

3 =(5), =),

132. I we A9 Yo T Fod, J9 9F TH
SEg TR gehm &9 (B) & @y qur
i WE@T a1 §, FAA  —hyB,/2 qAT
+hyB,/2, &, A9 W & YahT &1F & @Y
Jur AT gt # Feer fr orf@ewansit &
3T §

1. e—flyBZ/4—kBT
3. ehyBZ/ZkBT

2. e—hsz/ZkBT
4. eh'sz/kBT

132. If the energies of a bare protlg)n" aligned along
and against an external static magnetic field
(B;) are —hyB,/2 andi+hyB, /2 tespectively,
then the ratio of pr?babilities of finding the
proton along and against the magnetic field is

1. e~MVBz/4kpT
3 ehsz/ZIJcI-BT

\ o e—h]/BZ/ZkBT
4. ehsz/kBT

y {

ﬁé.wmaﬁ?mmﬁmﬁmm

TR &, oA HR & AT kT F R Y
auT AeTad 3aE Feit g ¥, & v
‘1% TSTel %elsl 8l

e 4 2. 1/(e—1)
3. e/(e 1) 4. 1/(e+1)

133. Partition function of a one-dimensional
oscillator having equispaced energy levels with
energy spacing equal to kgT and zero ground
state energy is
l. e

3.e/(e—1)

2. 1/(e — 1)
4. 1/(e+1)

134. usr AR RAAA@T wafAw vel @
TR &
kg

[—
~

k.

A+B 2C (Fast)

ky

A+C ———> D (Slow)

(Fast = dIsT; Slow = #g)
AT oNfAT 1 ¢ W TR g2 HiewAshed
oM Fhd &1 A B Alegdl G F:A W D
3cUTee $T T g6 Shuel

(AT NTAT k,[A] « k_4[C])

1. 237
3. 83T
Pl

2. 47T
4. 2V2 9T
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134. A reaction goes through the following

135.

135.

136.

136.

elementary steps

ky

A+B 2C (Fast)
k.
ky

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])

2. 4 times
4. 2+/2 times

1. 2 times
3. 8 times

I+ 3ART JfATRAr fr ST FeoaaT 7 T

o ax wefeor &1 3egeRer w ¥, 9% §
r=k[X*][Y*7][H*]

16 mol L™ AT 4 mol L™! 3= ATHZY WX &I

fadie FAN ke AUk, El SIS gehel

fai® (B =051) & 9g #H In*

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

The rate of an acid-catalyzed reaction in
aqueous solution follows the rate equatiofiy, |

r = k[X*][Y2|[HY]
If k4 and k, are rate constants for the rgaction
at ionic strength of 16 mol L™t anl #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

dgecdig & .ﬂagw'{ ar rfaferanait

X(g) + Y(g) — 2(g) (1)

/M(g) + N(g) — PLg).", ()
& T FAE a9 ¢ qd AT O,
HTATHAT 2 (A) TUT1 (A)), & FIIT &1 AT
(&)
Aq |
Fcﬁiiﬁ? Tefd (z/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(g)+ Y(g) — Z(g) ey
M(g) + N(g) — P(9), ()

38

137.

/_.
[ |

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 (04

"
1. 4/5 2. 5/
3. 53 [ 4. 3/5 ¢

T IR, SaoT (1:1) (MW =200 g mol ") &

25°C W Haed . o e qar o &
fafRIse mﬁm HAA: 1.5 x 107 ohm™ dm™'
JUF 1.5% 10° ohm™' dm ™' §1 30F YA  TH
ORI I AeHAR ARET Feger
T A 0485 TAT 1.0 ohm ™' dm’ mol ™!, |
?T Fr 25°C W STl & Forgar (gL' #)g

1

x 107,
2. 1x 108
¥ 2x10"
4. 2x10™
137. 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 107 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 is
1. 1x10°
2. 1x107°
3.2x 107"
4.2x10™
138. fear mr &
(i) Zn+ 4NH; — Zn(NH))?* +2e, E°=1.03V
(i) Zn — Zn?* + 2e, E°=0.763V

el Zn(NHy)3+ & forw favaer f@erdie &

STITSTIT (“"3‘” - 0.0591)
1. 1x10° 2. 1% 107
3. 1x10° 4. 1x 102
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138. Given 140. The sin?@ values obtained from X-ray powder
(i) Zn+ 4NH; — Zn(NH;3)3% + diffraction pattern of a solid are 2x, 4x, 6x, 8x
2Ze, E°=1.03V where x is equal to 0.06. The wavelength of X-
(ii)Zn — Zn?** +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)3%* is approximately 1. BCC, 3.146 A
2. FCC, 3.146 A
(22 = 0.0591) 3. SCC, 6281 A
4. BCC, 1.544 A
1. 1x10° 2. 1x107 ‘ 3 ’
3. 1x10° 4. 1x 102 141.W%aga$$aﬂﬁﬁmﬂitagﬁﬂ’rw
139. I # Af3TA Ssfladethe & AR dTalehdr f r
(A) & &g Tigdl (c) F 3NG FT g A
&Y 5 YR T ¥, 96 © &
1. 2, E B
N YN % :
20
(%
A\
c c J .
3 4 [ Molecular weight
A/ A\\ ‘ C e &1 &
I MM‘ Mr AT M, , A
. . W 1 M,,M, 3 M, , FA
139. The molar conductivity (A) vs. concu;ltra{ion 3. My, M, T M, , FH:
(c) plot of sodium dodecylsulfate in yvatder is 4. M, ,M,, dgr M, , hHAU:

expected to look like =
1. 2. 141. Distribution of molar masses in a typical
polymer sample is shown below

Cc (o}
5
3. 4. 5 8
o
=
f A/ A\\ £ C
i o0
2
[ c

Molecular weight

140. TF BT & X-FR0T 93K RadeT R & g

bo % ¥ . The A, B and C represent
sin?0 & HAT 2x,4x, 6x, 8x S8l x, 0.06 1. M,,,M, and M,, , respectively
gl 30 T A1 ured el & fAw suEer 2. My, M, and M,, , respectively
# AR T X0 7 a0 54 154 A B 3. My, M,, and M, , respectively
e ﬂ%r AT THF AT TS FHA E 4. M, ,M,, and M,, , respectively
1. BCC, 3.146 A 2. FCC, 3.146 A
3. SCC, 6.281 A 4. BCC, 1.544 A
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142.

142.

143.

143.

T goldlel WA & fou o 9Reg wurh
Haeard 1 aur 2, E, > E; (E €Y7 FeT P,
bl aifast Far (T) aar (v) Rufas Fer &
T Aeff@ad syt & O Saer e

N E T|E

LT, >T: V, >V,
2T, STy V, <V,
3. T, <Ty: V, >V,
4 T, =T, V,>V,

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)

1. T, > Ty;
2. T, >Ty;
3.T, <Ty;
4. T, =Ty,

v, >V,
Vv, <V,
v, >V,
Vv, >V,

Teuet-3de gaaAer &1 3ufeafa & grsgioe
aATe] #r At & forw e B

1.1 2.8
3.1+ 4, 1-s

A constant of motion of hydrogen atom in"the
presence of spin-orbit coupling is
3.1+s 4. 1-s

<

/

40

144. 7 = 53UT 3ol ~ —13.6 eV & U Solgelel

INTas [T & TR & fAv nfded

ygysedr g
1.1 2.5
3. 25 4. 36

144. The orbital degeneracy of the level of a one-

electron atomic system with Z = 5 and energy
~—13.6¢eV,is

1.1 2. 54

3. 25 4.436

4
[

145. e U FAHATR \eaT Tl B P =

p

f

Ap. & &9 A T, dl ¢ o JAEHERT g
<Cl

1. Asféng 48

2 Avfa gfEd T

3 A |

4. Awrg off W dhR &

145, If we write a normalized wavefunction 1 as

Y £ A¢, then ¢ is also normalized when
u& is hermitian

2._A is anti-hermitian

f. A is unitary

4. A is any linear operator

[ FOR ROUGH WORK ]
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