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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

Elemant Gymhbol Abomic Atomic
HNumbear Weighl

Actinlum bit= 5 (2471
Aluminium al 1% 26,50
Americium b 95 [243]
Anebirnony 3b 51 121.75
Argan A 15 39,948
ATEEmC A E 33 Ti. 97
Astating At i (210}
Rarium Ha L1 13734

Berkelitzzm Bk qr (245

Brrgllium Qe 4 9042

Dismuth i 03 HE.9n

Boron a 5 10,81

Broming gr a5 T9.90%

Cadmium cd F-E 112,40
Calzium Ca 0 40,08
Califarniam cr LE] (251}
Carbon L= 5 12,011
Cerium sa 58 T401E

Lasium oS 55 13291
Chilaring cl 1T a5 45871

Chromium cr a4 g2.00

Cobralt Ca T £&.92

Capper o 29 B%.54

Carim om L] 1247

Crysprasiom Cry E6 162,50

Einstrinium E=s 5q {2hdh

Ermigm EF &R 167. 26

Eurpgium Eu B3 181,456

Farmiiam Frn 100 {253)

Fluarine F g 19,00

Framsium Fr ET {223

Gadgolinium G B4 157.25

Gaklium G n B3,T2

GErmanium Ge 32 72.53

Gold Au K 195,497

Hafriur HF T2 178,49

Hallum Hi 2 A4.00%

Halmium He ET 164,93

Hydrogen H 1 1. 008G

Irctingm In 48 11482

lodine | L% | 125,490

Iradlinim Ir T 1922

Iren Fe pid 55.35

Krygton Kr 36 0380

Lanthamiun La ETF 138,91

Lawrancim Lr 103 1257

Lead Phb a2 207 %

Littiurmn Li 3 R

L st i Lis 71 174.97

Maganesium Mo i 24012

Mangancse Min 5 54.94

‘Mandelevim Kid 101 (5B}

Elema ik Svrnkboal Alomis Ao

Humber Weighit
Mercury Hg B 204,55
Malybdenum Mo 42 5594
Meodyminm Wk 60 1d4, 24
Magn Me 10 AR
Meptunium Hp o3 [23T]
Mickal Hi 15 56,71
Miakium W 41 2201
Mitrogan W T 14.007
Mobalium Mo 102 [283)
Crsmiam {15 Th 1490.2
CEygen o ] 15,9544
FPalladiizm P 4 106.4
Phosphorus P 15 in.aTd
Platinum Pt T8 15509
Plutanium Pu Gy [242]
Palenium Po ¥ [214]
Fotassium K 19 1802
Prasesdymium Pr sl 140,91
Promathium P b1 [547T1
Protactinilm Pa 1| [231]
Radidm Fa a6 [22&)
Radan Rn a6 [2221
Rhernium Re 75 15623
Rluadivwm Rl 45 102.91
Rubidiur Rl 7 5547
Ruthanium Ru a4 1011
Samarim Sm B2 1535
Scanadium S 21 4445
Salenium S 14 TH.96
Silicon Si 14 28.09
Silver Ag 47 10T.EM
Sodium a i1 2.9308
Sfrantium 5r i ET.62
Sulfur 5 16 J2.0c4
Tantalum Ta Ta iE0.25
Techinetiurm TL 43 [949]
Tl e Ta 52 H27.e0
Terzium Th 65 155,92
Thallium Ti 3] 4 27
Thorium Th S0 1304
Thulium Tm EY 168,53
Tin 5n =0 115,68
Titamiurn Ti 22 47 480
Tungstan W T4 15485
Uranium u &2 2IR.03
Vanadium W 23 5,04
Xanon P 54 13430
Yitarklum ¥h T 173.04
Yetrium ¥ an &R,
Zirs Zn an ak. 37
ZifCOmilin ZF 41 9‘-.2%

*Based on mass of CV at 12.000... . The ratio of thess wrights of those an *he ordar chemical scale {in which gy gen o
natiral isotopic compogiticn was assignod a mass of 16.0000..) is 1.000083. (Valras in parenthesaes raprozent the most
stable known Isotopos.)
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PART A

L. In still air, fragrance of a burning incense stick will
b2 smelt by an ohserver quickest when the
experiment is carried out at

1. low altitude 2nd  high air lemperature.
2. high altilude and bow air temperatura.
3. low altiwede and low air emperaiere.

4. high altinede and high air temperature.

2, How many squarcs are there in this figure?

y. 9 - WL
Shrdt o) o 17

3. A mountain poad has 3 sections of different slopes
a5 showm. What is the average slope s of the entire
climb¥

L ] 2. (U3 <m<(172)
3 lem=3 4, (I3 =m=]

4. Which of the following graphs shows the
concentration of & sugar solulion as a function of the
cumulative amount of sugar added in the process of
preparing a salurated solution (e lemperature
remaining constant}?
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6.

*

Ao Amernt
There are sand-piles which are geomettically similar
but of dilfersnt heiglits. The ratio of the masses of
the sand comprising two randomly chosen piles will
be equal o the cato of (e

1. pile heighis.

2. squares of the pile heightse

3. cubesal Miepile heighis,

4. cibesroots af the pile heights.

There are two idenbical vessels of volume ¥ cach,
ong eapty, and e other containing a bleck of
wood of @rgightwe The vessels are then filled with
water updo the brim. The two arrangements are
shown as A and B in the figure. If the density of
water iz 2 and g iz the aecelecation duws 1o fravily,
then

. A and B have equal weights.

L. A is heavier than B by an amount w,

3. A is heavier than B hy an amount Fe — w,
4. B is heavier than A by an amount Feoer — w,

IT the father has blood group O and the mother has
blnod group AR, what are the possible blood groups
of their children?
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8. Muclei of P and 3, accelerated theough the same
poleaiial difference enter 2 unifom, (rnsverse
magnetic feld (2 =15 for Pand £ =16 for 5, As
they emerge from the magnenic fGeld

both nuclei emerge undeflected.
U is deflected less than **5.
p 35 deflected more than 5.
both are equally deflectsd.

Ea Led b

9. A person chewing a bubble gum did not experience
gar piin in a jet plane whilc landing whercas another
person not chewing a cum had car pain. “The reazon
could b

. chewing gum is a pain killer

2. chewing equilibrates pressure on both sides of
the ear drum

3. chewing pum closes the ear drum

4. chewing distracts the person

10. The reason why a lunar eclipseidoss not occurat
every fullmoon s

I. the positen 6fthe sum is nat favourable an all
full moons.

2. the arbital planes of the moon and that of the
earthdreinelined to cach other by a small
angle.

3. theshape of the earth 15 not a perfect sphere,

.t moon reflects only from one hemisphere.

I1.A boy throws 2 stone vertieally upwards with a
certain initial velocity. Which of the following
graphs depicts the velocity as a function of time, if
the acceleration due to gravity is assumed to be
uiifarm and constant?

1 KH\ 2. fi
- = "_I.
g H*\. bemez: % T — b
by

wedachy
R

sy
]

12.A ngid uniform bar of a certain mass has two bobs
of the same size, but with different densitics p and
2p suspended identically from s ends.



o) » a’
P 2p
1. 2d =d' 2. d=2a
3. =24 4. o <24

13, fimg A 74" spmg o & www O° 9 00%y aly
 m e & ¢ ot ol g B e BT diwfe
o weer , oe 0%y wmner ve Rea & oasrdarsd
FETw RATA AT g BTew e oW
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1, AA'= BB’
3. AAd'=(¥)) BR’

2. AA'=2BB
4. Ad'=(2) BB’

14,

s wEiar wEr & o T A aw v 8 LA
7 C# sguwer sawe w9 B @ e
v w s ) 09 ane ayeod 0w B @t
it S T FETeT S

AFC ol gem ¥ oR E |

A FC & gow F 28w E

AFC W spard el wa E
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i e

15. =7 giEmY wr et oy 59 -

| el Ay

4. qHEE
h. ®F

¢, WY aiw 4
d.

A B C D
[ a b L d
2. d e b a
3, a cood b
4, d a i h

P 2p

When the bar is level on a fulerem &5 shown in the
figure, o and o are related by

L2d=d 2.
3. d =24 4.

d =24
a < 2d

13. There are two poinis A and A" on the equator at
longitudes 0 and 90°E, and two other points & and
B on the zame longitudes, respectively, but at
latiiude 6073, The distances (along the [atinedes)
hetween the points 4, 4'and &, 5" are related by

I. A4'= BB’
3, Ad=(3) BA"
14.

2. Ad'=2 B8R
4 Ad= (2B

Water is flowing through a tube as shown, The
cross-sectional areas a1 A and C are equal, and
gredter than the cross-scctional arca at B, If 1he
flow is steady, then the pressure on the walls 2t B (s

less than that at A and that at C,

more than that at A and that at C.

sarne as that at A and that at C.

marc than that at A hut less than that at C,

ol o e

15.Match the taro lists

Rawe Materiol Produt
A Limestone a. Porcelan
B. Gypsum b, Cilass
C. Silicasand | c. Plaster of Parig
D, Clav d. Cement
A B L I
L a b o d
2 d < I a
3. a < | b
4. d ! & b
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16. adle ~60,000 W= @ goe Fdfw gard @16, The "C dating method is not usually used for dating
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18,
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7.

19,

organic substances older than ~60,000 yvears, bacauss

such objecis rarely contain carbon.

such ohjects accumulated "C after their formation,
in those times there was no production of *C.
mast of the "C in the sample would have decayed,

Fu ek B =

A seismograph receives a S-wave 60 = after it receives
the Powave. IF the velocities of P and 5-waves are 7

“kmne's and 6 ks respectively, then the distance of the

seismue focus from the seizmograph is

1. 2520 km 2. 42km
3. 070 kan 4. Tikm
. The decay of a radioactive isplope P produces a

stable daugliter isetope D, The ratio of e mumbear of
atams of £2 1o the number of atoms of 2after 2 half
lives wonld be

¥:
4.

1. /4
3 -d

304
2

The geatter plots represent the values measured by
two | simildr instruments. Point A in the fgures
represents the tree value, Which of the following 12 2
correct  degcoption of the quality of these
mcasurements?

S
—_—
el

Fa

rg.2

: gond accuracy, gead precision
s pood accuracy, cood precision
: POOC ACCUEACY, POOT precision
: good acowracy, pOOT precision
1 po0r accuracy, good precision

I POMOT BCCUracy, poor precision
} POAOF ACCUEACY, POOC precision

 Poor accuracy, Locd precision

ad

. Even though the concentration of CO, is fhe same at

zea level and 2t high altitude, the photosynthetic rate
1% higher in a3 plant grown at sea level than in 2 pland
(of the same species) grown at high altitude, The
reason for this is

light mtensity 15 more at sea level,
femperature 15 lower at higher altituds,
atmospheric pressure is higher at sea level.
relative huradily 12 higher al sea lavel,

e e T
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#H;0 + C1” — [CI{H20)d] - (&)
GH0 + Mg — [Ma(iO)e]™ - (B)
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24.
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PART B
[n the reactions {A) and {13,
nH;O + CI" — [CICHO0] -[A)
AH0 + My = [Me{H0%] - (B}
water bebaves as

L. anacid in bodh (A and (1)

2. anacid m (A) and a base an (2
3. abascin {A)and an acid o (B
4. abasein both {A)and {R)

o Thee stee of the o ocbatals i Si, B, 5 and C1
followes the order

Cl=8=P=5
Cl=P>5>5i
P=5=5 >l
S1=P =520

B bet Bud o

¢ The comect structure of basie Beryllivm nitrate is
g

The tal number of lone paics of electrons in Iy
is

[, zero 2. three

3. six 4. ninc

If Miisshauer spectrum of Fe(CO). is recorded in
the presence of a mametic field, the original
spoctrum with two lines changes into the onc
with

thres lines
four lines
five lines
six lines

Ea L bdo—
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Fe'* ier Ol st & Rewr & EDTA &

i O e~ L o L e (= e
iy winr whT E
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A naorbde
*H

LT

Voo Ty ——r
wlt e By

1. armew ab = [Fe™) for smeT od =
[Cu™)

2. AT ah:[Cu 7] T AT od =
Fe"]

3. smE ab = [Fe'] mw s od =
FErey EDTA

4, &R ab = [Cu''] mwr s
cd = afEey EDTA

et agwel YC 4 5w @ e
Fstfeoy aosty, & gensl Blar 8-

Pzl F7
Cx- W0 T |
N il
orfigrT w o

e i

.DNA @ B mat el v g

mj, sty (T), smgeivdta 5{'} T (G,
& o aufien gemef o

1. AG ey CT
2 ACa=r GT
3. AG ey AC
4. AT @ GC
HEET W met-EFErETET 8 s
HET F ot

o
ot

A
v

B T

26.

27,

T

The spectrophatometric response for the tiration
of a mixture of Fe'* and Cu™' ions against EDTA
is given below.

| : :

I

k]

Vedrw o BT

The corrsct statemeant o

1. volume ab = [Fe] and volume od =
[Cu™]

2, volumeak=
{Fu’*]

3. volume ab = [F2™] and valume cd =
greess EDTA

4, volume ab = (S5 Jand volume ed =
exeess ELYTA

[Cu™"] and velume cd.=

Inn “carbon-dating” application of radicisatiopes,
*(C emils

B-pacticle
a<particle
y-radiation
PeasItran

T

. The aclual base paics prezent o the doubls

helical structure of DNA containing adenine (A),
thymine (T, cytosine (C) and guanine (), are

MG and CT
AC and GT
A and AC
AT and GC

Folo bbb =

29, The oxidation state of iwan o wed-femoslobin is

1.  three
R

3. four
&, FCEG



30, N{COy @ S L (L = PMe; &
P{OMe);) 7 7= s NiCO;0L 35t 2
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s trans- [IECI{CONPPhy);] + Cly
— trans-[leCL(CONPPh Y], # f st
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30, The reactions of NifCO), with the ligand L (L =
FMiey or B{OMe);) vields Ni{CORL. The reaction

31

3.

34

15

Zoad ok o—

R

EESOCIalive
dizsoealive
interchangs (1)
nterchange (1)

A a ligand O iz

only a g-donor

only a g-donor

hoth a g-donor and a m-donor
A credanar and a m-accepior

The vorrect d-electron confipuration show g
spin-orbil coupling is

D =t

£

LS e
leg'
lag &
o &

. The correcttatement for the aggregating namee of

alkyl bithinm (RIAY reagent is

2.

1

4.

the carbanton nucleophalicily increases
with agimegation.

the observed ageregation anses from its
clectron deficient natire,

carbanion nucleaphilicity doos nat
depomd on agerexation.

the extent of aggregation 15 maximum in
polar dative selvents,

For the reaction, fans-[ ICHOCN(PPhy L] + Cla —
tragn[ RCT{CONFThy ). |, the comrect observation

1=

e L B3 —

Voo PTOduct) = vop (reactant)
Vo fpToduct} < v (reactant)
Ve (pToduct} = veg [Teactant]
Voo (product) = vey (Tree CO0



35, st oy ggw SRR ¥ whe S
JTERIET

l. g wswEmd !

LA e O e
HUET HIF W g 2

3. FolverT gl sl o wrw s #

4. & fav o & W eveEegee B

wiger arrnE £
36. =i & o oo areellerre ol B
I [WO 2 [Cro]*
3. [MoOs]™ 4, [ReOs]™

37, FreifefapT & o mw ari #
1. ANOH); 2. La{OH)
3. Ce(OH); 4. Lu(CH)

TF WEww A mr e waew A E G
e TR !

38,

A At gfiEn g g
Aats AtA z80n &
A+ATsRERR

A -AT AR

e S b oS

39, wRwn Mg, ¥ syghay ow Gea @
oy gEE Fes wWow n' we aidew #
gl fOre. e ST AT Feeh 5, FE b |

1. E, gt ity En-x:—i
n
¥y E,a.--f 4 Euu:—z—;
n i
40. FrEgier g # 1s swer ¥ Ber e
aftws et <p B (ag # Gl Gy
1. ao 2. l5ay
3 0754 4 05a
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35, The mucelophilic attack on olefing under nuld

Ja.

FL

38

eoqditions -

1. 15 always facile

2. i more facile than electrophilic attack on
elafing

3. s facile for electron-rich olefins

4. requires activation by coordination to
metal

Among the following the strongest oxidizing

agent is
1. [Wog i [CrO.*
3. [MoO= 4. [RetuT

The least basic among the following 15
I AIOH: 2. 1G(0H);
3. Ce(OH) 4. Lu{CH);

For afy operator A and its adjoint A, the
INCORRECT statement 15

1. A A% hermitian
2. A A ATAGS hermitian
G A+ A s hermitian
4. A - A" is hermitian
39, For hydrogen-like atomn with a nuclear charge 2,

40,

the cnergy of orbital with principal quantum
number 'n' follows the relation

EI

1. E,«n’Z’ 2. E ot——m
] n

i 7

3.0 Byee=— 4 E"q,-":_,
n n

The average value of the radiug <r=> in the 1s
state of the hydrogen atom is (1, is Bohr radius)

Is i
0.5 a,

1. i
3. 075 4.
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42,

43,

44,

45

frerfafieg & o TR ST B

|, argg=ty e o s wEEh woar
&t @ e wet E

2, HEpEm Bewen @y awar oRimny e
waE @ e w T ERfE

3. Gl H wefl oW 7 ssnld
Aoy waT T Sl B E 1

4. vw waRl g owge 4 g iy
s e o aed oF

v (o o AR A1 =080 =1 Hewer
A ol ww @ oo # 30 em g1 =3 4
1=4 apeeny & B0 guT wwww oo w0,

. 3.89cm’ 2. 7.5em!

1, 1i.7em’ 4. 156cm’
A [FOONIE WY @& ayaE e
T B e e e
gvey fras & g

I, av=0FTw 2. Ave=zx] @y

3, Av=t2XadEw 4. Av=0 £l

ahy TaE 9% T s & la fe ged
R T W R

1. o A ey e 5ol B
2. e WA A iR siWieEr o A B
3. o m e alEs oeoaE B el &
4, FEOUEE WA WS FOeTE 5w &

T T verl @ o o A A ae w o
o o gl o vy =l

l. zfmetarft & r

2, TEW oW AT o B g F oienT
g o # f

A e |

4, wgRIET wE #

Lad
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41.

42,

43,

4d,

45,

Among the following, the CORRECT statement
1%

l.  The number of irmeducihle repeasenialions
15 cqual to clesses of  symmetry opérations,
2. The number of imeducible representations
15 equitl 1o the order of the symmetry paint
group
3. The irreducible representations contiined
in any point group are always of one
dimension
4. A symmetry point group may not contain a
totally sviumetrie irreducible representation

For a distomic melecule AB, the eneriy for the
rofational transition from J = 01w J = 1 slate is
39 cm™. The energy for the rofational transition
fram 1= 3 ta I = 4 state would be

7.2 cot

15.6cm "

. 3%cm” 2.

3. 11.7¢m” 4

For e #ibrational Raman spectum of a
homonoetear distomic molecule. he selection
rtle under harmenic approximation is

1. av={anly 2.
3.0, Av == 2 anly 4,

Av =41 only

A =0, 21

With increase in temperature, the Gibbs free
ererpy for the adscrplion of a gas on to a solid
surface

1. Dbecomes more positive from a positive value

2. becomes more negative froan a positive valie
3. hecomes more positive from a negative valus
4. becomes more negative from a negative vale

The vapour of a pure substance, when conled
under a pressure less than s tple-poind
pressurs,

1. liguefics

2, liquefics first and then solidifies
3. sohdifes direcily

4,  remains unchanged
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47. el E ovs lop mo (Sween) aite o
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449,

415 J mol”
125,000 J mol™!

1. 50 Imel® s
3. 15,000 mal! 4.

30, wEwT sgelieer & sl amey ot &
|, o7 ofT FeR 8 f

2. eI S S oot

3. @

4, Hoaw WG # o

15

46.The gquantities, which are held fixed in a

47.

48,

45,

canchical enscmble are

l. W,TandP 2
I W VvandE 4.

V. Tand W
B, Vand P

The correet value of E™ of a half cell in the
tfollowing graph of E vs log m (molality) is

e
=l
A gL G
jog
I.  CCYAC! 2. AR
3. BB’ 4 CC*

One of the assumplions made in the aonventional
activated complextheory is

1. equilibrium 1% maimtained between the
reactants. and the activated complex

2o, equilibrium is maintained betwesn the
reiclants and the products

3 equilibrium is maintained between the
products and the activaled complex

4. equilibrium is maintained hetween the
reactants, the activated complex and the
products

For a reaction, the rate constant k at 27 "C was
found o be:

k=54 xI0" ¢,
The activation energy of the reaction is

415 J mol”
125,000 1 mol™

1. 508 mol’ 2
3, 150001 mel® 4.

« During the addition polymerisation, the reaction
procesds via
. stcp-growth proccss
2z, free-radical chain reaction
1. cascade process
4. eddition reaction
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52. foo Weaw # Wi Al HEl # R
gie oy oo wvesr wr B & @OEr §ER
g
1. Malll 2. Csll

3. CaF; 4, Ins

S ol g ew X gy ey Fe S afv ey wr gy &

i i sl e

<5 o A
1. wTe hleiE ooy
1 e S oEie
4, fEE wWe wEw

54, gzl o ot Av - Arer B F R avmEl &
FrfarieT anirmer & )

T M R
L 50 samg 100 g
e R o N

s PRy, o ween 8

1. A sty BB o sy

2. A EH ONgw & B 3T o

3. A qur B # ofteger v

4. A Tar B @ WRH TNEET O ST
et & W £ f

&5, Bt dife g TUPAC s 8

L

52,

33,

54,

16

How many aloms are there in an clement packed
inu Jre strecluce

| & 2

¥ =4 4, 8

The stmcture abtained when all the tetrahedral
holes zre ovcupied in a fie strecture is of the
ypo

1. Mal’ 2. sl
}. CaF, 4. Ens

Dispersion of a selid in 2 liquid, a liquid ina gas
and 2 liguid in & liguid are respectively known as

aerosal, emulsion, sol
sol, asrasal, ermulzion
eimilsion, sol, 2crosnl
aerasol, sol, emulsien

o =

The dala obiaifed from two sets of expenments
A and B have the follewing chameteristics

Experinent A B
Blean S0 unils 100 units

Standard deviation 2 units 2 umits

1t may be concluded that

1. Aoe more precize than B

2. Ais less precise than B

3. A znd B arc of the same precision

4, relative precision of A and B cannot be assessed

55, The IUPAC name of the compound oven below 15

1A



1. ethyl (R)-2-methyl-4-oxocyclohex-2-
enecarboxylate

2. ethyl (5)-2-methyl-4-oxocyelohex-2-
enecarboaylnte

3. [R)-d-ethoxyearbonyl-3-methylevelo-
hex- 2-¢none

4, (§)-d-ethoxycarbonyl-3-methyleyelo-
hex-2-enone

56. [Srantm sffiar & o oer gay g 8

MaH, THF
—_—

ﬂﬁr

57, wwin @ (il @ fivge d i
BC NMR i & gee 5 ot
1, o s=mowv )
3, HNT T e )

3. RRsreee 4. FADH;

59, (R)-vwaieeed-saamm o wiERw e
W roerftewr as oor Gt A aor B oWy
U5:5 & aqog & Pww gre g # o S
Amr R E

DL et

HREES BT e
BRIy WEEY

Ero b

Pl S

&7 R 2-1AH—2A

1v

1. ethyl {R)-2-methyl-4-oxocyclohex-2-
enccarboxylate

2, ethyl (5)-2-methyl-4-oxocyelohex-2-
enecarhoxylate

3. (R)4-ethoxvearbonyl-3-methyvlcvelohex-2-
enang

4. (5)-4-ethoxycarhonyl-3-methylovolohex-2-
enenge

56.The major product formed in the following
reaction is

Mak, THF
ﬂ,ﬂl‘ =

R spoctrum of
raceneg, Fespectively, are

2. len and ten
LK

seven and four 4 seven and seven

« The co-cnzyme that is involved in the reduction
of a double bond in fatty zcid bicsvniliesis is
1, MADH 2, biotin
3. pyridoxal 4, TADH;

59. Epoxidation of {R)-cyclohex-2-enol  with

peracetic acid wields a 95:5 mixture of
compounds A and B. Compownds A and B

are
1.  enantiomers

2. dizstereomers

3, conmstitntonal isomers
4. homomces
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0. The major product formed in the fallowing
concerigd reaction is

A

abistic acid 13

.
CTOOH

. The major product formed in the following
reaclion s

0 Bry, MaOH
—_—

8]
o = ()
L“‘D Br “Dikde
Cibde Okde
] Br ] ‘Br

ST RD/12-1AL—2B



63, Freiafi afiar & ooy gun s #
(jj 1. GF3C0sH
e
F%l 2. Hy0v
H H
H H

H
-

H

Gd. Frenaam & @ ot dee mower o ohRee
T aE s

|, v a=r o

2. g-FERr vt e

3. PRErw ARty meme

4. Hitw wEEE o el

05, 105 PArC & oot e & afsar

weE, Frefen 7 formm amaigeT B
BNH. w5 & a7 £ smatfend |

o
1. R io’k 2. RNHJLOJ«.H

LZ

G0, Frerfadarr (lml amal A Rt stk mwt
Baxdy

1. zEeiE 2. O
3w 4, ity
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63. The major product formed in the following
reaction is

) oo
z 2. Hyo'

H
H H
E
H H
H
e
s Oy« UD
H

64, Among the following, the syntheticefuivalent
for acyl anion is

nitreethane and bage
c-chlorgatrylanitrile
cth¥lmuenesium bramids

acetyl chloridesnd iristhylamine

- st il

65, Among the fallowing, the compound that
undergoes deprotection casily on treatment with
nydeagen in the presence of 10% PA/C to generate
ENHyis

66. Among the following, the amine acid which i
bagic in natre is

1. LTosine I pspamging

3. leucing 4. arginine
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7. "Phosphorescence” is represented as

1A T, = Spthv
.5 Ti—= S+ 4
P30 B Syrhy
i 4, S-| = Ty+4a
58, Ammong the foflowing diacids, the one that forms
an aplydnids fostest on heating with acetic
anhyaride is
Cio0H LC0CH
i3 E 2, L
COOH CO0H
3 r__,l:tIJH

LI the 400 MHz 'H NMR spectrum, an organic
compound exhibited a dovblet. The teo Lines of

the dohiet are a1 § 235 and 233 ppm. The
conpling constant f) vatue 15

1. 3 Hz
Z P
o Sz
4. 12H=z




1.

L.

T

T3

73

21

l HT/PART C I

E—OQ(E=8i,P.8 mw Cl) 4 p.-d, svww-ma=y B &0 & oy & & 7 #

1. S5i—0>P—0>5—0>C—0 2. P—O>5i—0>5—0>C1—0
3o 30 Ol > P—0 = 51— §, Cl=0>5-0=>P—0=5—0

The strength of pe-df; bonding in E— O (E = S, P, 5 and CI) [ollows the order

l. SI—0=P—0=>5—-0=C1—0 2. P850 >5—0>C—0
. B-0>C—0=>P0>58—0 4, Cl—0= 50> P—0= 5—0

Frelaling afiiharsd & o7 N, & Gy mw

ZniNHy); + 2 KNH; — Kq[ZaiNH; L)
KalZn{NHz)e] +2 NHMNOy — Zn{MH;); +2 KNO; + 4 NH,

KMH, mrar MHMNO; s aad £

1. Fere a e e s w o 2.
3wt amer @ar wyel evews an g

RafZn{MHyb] + 2N
KWz and NH MO,

a0lva-base and solbvo-acid

4. conjugatc base and conjugate acid
AT ST ol wE § a5 5

i Eu, Gd 2. Ew. Yh 3. Oy, Y d, Lu, ¥h

The pair of lantlanides with the highest third-ionization energy is

1, Ew, Gd 3. Eu ¥b 3, Dy, ¥h 4. Lu b
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drebmeE (1) ae frwm o BEwETRE mor avw HNOy & 9o v qome walfle & o 8

L; Lallll) 2 Eui 1) 3 Nd{1il) 4, EufII)

The lantanide(111) fon having the highest partition cocfficient between tri-n-butylphosphais and
concentrated HRNO, s

L. La(ll) 3. Ewll 3. NI 4 Luffll)

M H, & KIO, o armew sy HyQOCCL & ey o e w0 3 amanee e &

MM, 4 KTy + 2ZHCT — Ny + KO+ 101+ 3H,0
T s @ AT B el e we

Nlﬁﬁiﬂ' E‘Wﬁ'ﬁﬁ-‘-}# ¥

IC] & fAvmr & ¢

CCL, # aw o Cly o sy ey lied 47 @8 g o & 0
CCL #F gar # 1, 8 &9 am v 77 & J5ea o &

FTRTE R [

The quantitative determination of N,H, with KIO, pra

NIl + KIOy + JHC| — M, + KCL+ ICEH+
The end point for the titrimetric reaction i

cansumption of NH,
ICI forrmztion
dizapnensan

disappearime

Fagbbll Ll

}j#agﬁaamwﬁwerﬁﬁ'mmmﬁwh

A e 3 B merC 4. A BarC

A & malides, NI (A), PCL (B) and AsCh (C), those which produce two different acids
wprem Rydrolysis anc

L. A and B 2. Aoand O 3 BandC 4. ABand O
gt & By gt gEn ww AT B

I NF, = NH, = 5,0 2, NH.=NF >H0

3. HO > NH, =ME, 4, H.O=>HWF = NH;

The decreasing order of dipale moment of molecules is

1. IWFy=MH,=HQ 2. MiL= N = HD
3 HyO=HNH,=MF: 4. H;0 = NI = NEH;
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FEreeT e aracheo g = wrer & o 8

[l COY:] 4. [RhaiCOMsl

Sl

L. [QsCONe] 2 [Qz( T

The cluster having arachro lype stoschas is

o [OsC00] 2 [QsiCi:] 3 [ fCOM] 4, [Phe{COhal

L

((rF-CyHRKCOY, (CRE, e o 1= 1%, 10035 F VC NME v § wnifta agm —65°C
o7 e B & Wy 4 Onret e & anw e ek B oaw £

i, et 0 o u-C0 o i =0} 4. 7T
The carbonyl resenance in "C NMR spectrum of [(n'-CsHy RBCO)], ' Rh, nuclear spin, [ =4,
100%:) shows a triplet at =65 *C owing 1o the presence of

1. teeminal CO 2. -0 3. P00 4. 7 H

=7 AriteErs arms ¥ wES B ag-waTee it aey el B any wdesela il E i

1. . g s ppin @ o mw AT B

2, my e W A sl g

3. g mer o o et Tl E s

4 ST FAET T WA e o foaer O wwds g aw a0 A9 on-amw A # an
amg s and )

Low oxidation state complenes are oflen aie-sensitive, it are rarely water sensitive beciuse

1. it #5 redun:ing'inmture while water iz inert

Z. both air and water are cxidizing innoturs

3. bath air and water are not m-acceplors

4, complexes with low cxidation states will easily lose lectrons to Oy but will not bind te a =-
donor meleculs fike H.O

gmT S o P NMR % 7 A ey B eniwm £ aw #

1. mer|LCL(PFhy)] 2. trans[IrCICONFFh):]

3. fao{IrCL{FPhy)] 4, [I(PPhy)]"

The metal complex that exhibits a triplet as well a5 a doublet in its 7'P NMR spectrum is

1. mer-[IrChL{PPh:)] 2. traws-[IrCI{CONPThs )
3, fac{IrCL{PPhs)] 4. [in(PPh;)]"
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agE fre 8 geeg A @ v o ew e #

L (- CaHRUCHCO PP
3 [IrChL{PPh,)AsPh]

.
4.

[W(CO}(SiMe, CHNCMe)]
[OsNJBry(PMe {NMe:)]”

The complex that DOES NOT obey 18 electron rule 15

1 [ CHIRuCCONPPh:Y]
3. [IFCH(PPh(AsPR]

arzrscraie NI} weaper et Ao sraven " Ay, & & B o7 sgse Be o7 waer @ oo §

I -4 2. it

The number of spin-allowed ligand field transitions for octahedral Ni(Il) complexes with *A;,

ground slate is

t. Eaeg 2.

B8, @ v wea #

Thes ure of 45, is
-'P"-\_
' g7 T3 z
/5 |
B P

: <]

thres

ZIN

N i

:

P

s

i
5

2,
4,

L

W00 SiMe (CIKNCMe); ]
[Cra(tN)Bro PMe; )N Me )]

i 4. =
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§5. sy (Mn{CO))" + MeLi — a7 &0 e £ 4

L [MR(CO,] Me 2. [Mn(CO)Me]

I [Mn(CO) 4. [(MeCOMR{COK]
H5. The final product of the reaction [Mn(COL]" + Meli— is

1 [Mn{CON]Me 2. [MnCO)Me]
3. [Mn{COY) 4 [(MeCOMM{CO)]

B6,  atueer fed Lijald,) ower ser g w8 )

1.  HCi (excess) + AICL + Li —= 2, H;=Al+Li—
3, LiH (excess) + AlCL — d, LiH [excess) = Al ==

86,  ‘The rezction that yiclds Li[AIH,]is

1. HCHexcess) = AL + Li— 2. Ha#AlrLi—
3. LaH {zxcess) - ALCE — 4, Lill [excess)
a7, & remETT ARy @ v wreeel w wewr g
1. 21 26 .8 14 % 6 3. xE

arT, The mamber of microstales for ratiang

4. 28w

88, 2 disintegrations win”' g™ wdl Wl # o @ o wmw

3 BRIV 4. aiT

activity of an ald waod sample is found to be 147 dismegmtions min 'g .
Caleuliled age of old wood sample, if for a [resh wood sample carbon-14 activity s 153
disicegrations min~' g™ {1, carbon-14 is 3730 vears), is

4.

L. 5000 years 2 40000 vears 25 877 years 4. 17 years

g0 arafimy AR (COYa] — 2[Rh(C07,] +4C0 [25 °C, 500 atm C0O)

st & wty b amr-samy s w E

i # il gee -aaiag s Sl g & v o e oo s b E
T A # sfv piEh ofwE £ e AG =0 & onw )

weiaar arpfed il F p(AG =)

R L
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i,

QL.

1.

81,

B

25
The seaction Y Rh(COh.] — 2|R(COYs) +4C0O[25°C, 500 am CO] 15 °

L. exothermie 25 morg metal-metal bonds are formed.

2. endothermic as stronger metel-carbonyl bonds are cleaved while weaker metal-metal bonds
ars: formed.

3. 5 entropically favorable but enthalpically uvnfaverable such that AG =10

4. thermodynermicelly vnfavorable (AG = 0).

v e w05 g R i aneT Femr W wr & H ww F & w we e rar ) Fenee gei B
& o oEeEE o L0 M Nall Bear o sl m a1 vende e & o vy ® 93Ri a E
Frr 0.5 W NaOH o 17 mL &t sweresr 2t & ¢ 07 o srmw 5w o & ¢

i 10meqls 2 1.3 megy L L30meg's 4 175 megly

A columm is packed with 0.5 g of a swongly actdic o exchange resin in H fonn, A 1O M NaCl
solution is passed theoueh the column untit the eluant coming out becomes neutzal. The collected
eluznt 15 compl=tely peutrahzed by 17 ml of 0.5 M NaDIT The ion exchange capacity of the resin
Ls

i 100 megg 2 1.35 megf S 150 mieg i 4.
Wi B e = 1800 &7 s smwi o 4o 107 it mel Yem ™ #
B oo (L1358 o arwfly gowe £ §oom M@ wE F 0441 -
afwfy sy S 8

i 10,24 2. [ 4060
The molar exonetion coefficiant 2
which contains 9.1358 g
4, 212
7 g A-D & w miw oA

neeipa & WET E )
STRGET 5o KT

€7 T TR T AT Wl e aEma awr # e @
{mn I A oveEt g aeedl # wem Engmiw amesr it wemdt &

E: = R 2, Baen 3 A I 4, PR i

The changes (iroan A=0F oiven beloay which eccor wiven O bencds 1o hemenethren g

(A} oneron atont s oxidesed

(355 Tty the ivos aioims ane oxidized

L L binds 1o one irea aiom and 15 alse hydrogen bonced

(2} () binds 1o both the iron aloms and is also hydroges bopded

i Boand € 2. Boand I . Aoand T of: Aoand O
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T weerdt Gt F dTrew aim QEE o seer w4l g £ aw # - ommeieEs eyl B)
et b wEe (cyt by) ma ekl (PC) 1 yege sorg s1 00 £

1. PC—eytb—enthf 2, leythi= cyth=— PC
I ooyth—enilf—PC 4, PC—ovthf—cylh

In phatosynifetic systems the redox metalloproteing mvolved in electzon transter are cytochrome
{cyt b), cytochrome & complex (et &) and plastocyanin (PC). The pathway of eleciron flow is

. BPC—cylb—oyllf 2. cythf= cyth— PC

I, oyth—oihf—PC 4. PC— oyl — cyth

s ava-faT Mn(ll) wae & Ay el e mar oF 1w EPR ol 9w wesrd e
(1= 352 Mn)

1. 3 ey 30 . 3T a3 3 5 mer 30 4.

The total numbers of fine and hyperfine EPR lines expecled for ocial
gomplexes are rezpectively (1= 572 for Mn)

& 0T

(1}
1. 3 and 30 X 5 and 33 :
T o wEEr @ W wEgT A T —figT 19 {ii)
aeer— g e (11 mer (i) -t

F T e F o wet A E

LA T mr BT 2. A e (i) e B H

3. A T (i) mw B T (i) 7 s 4, A W (i) Fr B e (i) &

The Missbauer spectra of two iton complexes are shown below. They may arise from (i)

high-spin irondIIT), (ii) high-spin iron(I1) and (iii) low-spin iron(IT0)

L] (B

T Wr

-2 [H +03 CLLY ) *02
sl ooy frn. sec ') by (me g )

T omdy ——a

¥




4.

0.

7.

EE

LGS
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The correct matches of spectra {A) and {B) with the iron complexes are
P A wit (i) and B with (i} 2. A with (i} and B with ()

30 Aswith i) and B with (i) 4. Aswith (i) and I with i)

1 L
e L Wﬁﬁﬂﬂfﬂm#ﬁhﬁﬂ%mﬂi S Ay ey awpow weurno= | Fg Py

4
W i &

g % g § Al 5
2 Tom 2 =

Laa |

The probebifity of finding the particle in a ane dimensional box of length L in the region between

I aL .
— and _1 [I:,‘Tqu:ﬂ[“{llﬂ fnmber =1 ig

4

1 |
L - . ;+i I ,!._1_ 4. “2'
2 2N T K
i 1 43¢
o oy i Pl sdre s frost s LA #ﬁﬂfE—I—T!‘-‘fWE
s
i 2 2 it

A particle in three dimensional culy he degeneracy of

s aaoke 1=

e el § w g oy T @ qERT B o T v A e s w8
i Eher #

Erefawtm ¥ wlg ar wE B o0

[. @5 wwdy I A mrB g F
1L oEEm O oam i 4. B ogET wer E

I'ne following are {he three slatements about perturbation theory

A, second arder periurhetion comveciion to the ground state encepy 15 ALWAYS negative.
5. gum of the zeroth order and first order cormections to the ground state encrgy is ALWAYS
greater than the exact ground state energy.
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. sum of he zeroth order and first order comections to the ground state energy is less than
the exact ground state energy.

From the following which one 35 correet?

1. only Ads e 2. both Aand B are trus
1. only Cis true 4. bolh B and C are true

99,  mww A G W o RO o7 g @ S S wee @ o 5w

L. ﬂ'l'w.ll'iﬁ, ':"-""-IEB:- 2. a+ B o
. a+B o— f, 4, o+ 23, o- 20

98, Using Hiickel molecular arbital spproximation, the twa roots of secukar equatien of ethene ;

1 u-kﬁﬂ, u—ﬁ[ﬁ, IR i i [
3. oat B, a— 4. o+ 2P, ©w

00, Ewtiew swET O, o) F Swee Ay # Eyme0

Lo all)B2y = : y
I a(le(2ys a2 &

100,  For H; molecule
i ignal o

of the triplet state with m, = 0 is

{1} Bi2) = BC1) eu(2)]

[ea 1} B2} + BOL) ee(20]
01, oy NG, G, fg o & 4wy woard & ¢ B, 2C, o, 20, 797 20, ) M F0
G, F MY, 77 7t # ey Sgeve Revr s3ia & o
1. 51113 2. 111114
3 AN 4. 41113

101. A sguare pyramidal, MX,, moleculs belongs to Ca, point group. The symmetry operations are: E,
20, Cs, 2a, and 26, The wace for the reducible répresentation, when symmetry operations of Ca,
applied 1o MX,, is
1 513 2 11111
VT b B 2 4. 41113




W2 ., s waw o s mfae &

Co |E |G |o o |

Ay | 1 Y &

A |1 IS IS

B: |1 = I SR S -

Ba || - -1 1 ¥
T O AT SR ST W ST A e A ten By $1 A T By I ST SR
Y B
1. z- g .} -5 2 X=gflFT 4. X, 7-HET

2. Chareeter 1able of Cy, point growp i

5y |E C:

N R P TR T P
e [ 8§ sl
B, 1 -1 1 o -
B, |1 v oa v by

If the mutial and foal 2lates belong o Ay and By eeduc
allowed electromic transition from A, o B, s

& z-polarized 2 y-polarized polarized

103, 0.5 om ow w7 owpt & 77 50% wrrvEnm wwier £

#dt e sy oe bk
3010 M e
4. 6020M ' em”

103, chpth, 2 107'M soluticn of a chromaplore shows 30% transmitiance

. The molar extinction coefficient of the chromophore at this wave length s

L 1500 M o 2. 3010M7 em
3 S000M!'om! 4. 6020 M em!

1G4,  fAeonde § W AT SoEgd e & e f

(A) ‘Tl ®  Ea'n
€y la-'a D} ‘NI-=*n By T

. ABE 2. ACE i. B,C.D 4. CDE
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105,
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106.
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147,
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The set of allowed electronic transitions among the following 1=

(A) ‘Tl (B ‘I-—="N
A=A Dy =M (E) '¥oda
. ABRE 2. ACE 3 BAGD 4. C.DE

B e 5 O EUETG W W SOHT e wva O Ao e e gy
e =312em”?, wx,=&cm”

W o, T T A gl @ eRET w8 Fe X, S s 8 )
oy G w0y B

[, 4098 em” 2. 6l4dcm’ 1, 3192 em” 4. 16384 e

The Illewing data were obtained from the vibrtional fine stucture in the vibroni
of a diatemic molecule:

the=512cm", ¥ = 8 cm’

where to, 18 the enerpy associsted with the natural
anharmonicity constant, The dissociation energy (D,)

1. 4086 em’ 2. 6idd om’

d e a reversible, adiabatic expansion and then its  mitial volwme was
isothermal compression. If 'q" denotes the heat added to the system and
by the syetem, then

1. w=0g<0 2. wrElqg=d
3. w=<0,q=1{ 4, w=0,q=0

el sereer & sEET 2NO, (2) = NoOy (gl womid) mw & ) NO; mer N0, @ sy aeer o
sy & L0, T freesr Gt fimr o a0

mY EL B

T F

Feery e vy ey e o )
Ry = o ey e Barsy

e o Bl




107.

104,

IREES

Fl.

L

1o

LREIN

a2

The gas phase reaction 2N0, (g) —» N0 () is an exothermic process. [n an equilibrium muxture
of M0, and MN,.0),, the decompasition af N0, can be induced by:

towering the temperature

increasing the pressuse

introchicing an inert pas ol constant volume
imiroducing an ner; gas 0l constunt presiues

N e
' b H u

ghivy oS & Frefrim & & @ W v v S

Pl o
T -E-T-] (@) 2
VOV e LES A

s 88 __fan)
A Lav ), | AT ,;I.r.
o e o e o, = nhy ¢ & =01, 2,0, w0 81

b= kT svsr oy it

1 4 !
1-
]——
g
Fhie gng warmenic vseilletor (meplecting »cro point energy) are g, = nhv farn =0,
1:2, fing b =&,T. the partition fonctien is
| . L 1
1 C . : 3 == 4. _[
i C 2
i
e T el Fr S e merst  antrer e 012 08 @ el b &)
1. kylnd T kyliid 1 kylng0 4, kplw 720

The correct entrapy for O identical particles with their occupation number {01235 in four states is

1. kelmd 2. Epin il 3. kplhob g, kpln 720

14
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111,

112
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113,
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HrwE B
Pt|Hy(p)[HCla, ), | ACls) | Az Ag|AgCl(s)| HCla,), |H,(p)| Pt

Rired w987 £ & oy wet He e #

e S RT. (a.)

l. Es——=]p-2i 2. E="_p—=2
- T Foo{a,),

1 F= EHI] (@), 4 E= {ﬂt'h
{a.), IF Iiat),

The correct Mermnst equation for the concenteation cell:

PriH.(p)| HCla, ) | AzClis)| Ag  Ag|AgClz) | HCIa ), | I, (p) | Pt without liguid
junction weuld be

Emﬂ]nﬁ 1 -T'E:[-:]n{ﬂll}!
Fooo(a,); Foo(a,),
3, Eettly i i gl

F I:ﬂ + .:I i I ?F I:al-}l

FATG - FT T o AT O T g Wi g

o qaral wRETer #) duar

yaral e TRT R WET i ey

sraref wefter T Al w27 iy [RZed =k, T # dumr
SO T S ST a5T A REed|<<ky T @

I.lh.:_,.;pq-\_.

Main assumptioni=} invalved in the derivation of Debye-Hickel equation is(are) the validity of

1. only Poisson equation

2, <Posson eguation and Bolzmann distribuation

3. Porsson cquation, Bollzmann distribution and FZed>=k, T

4. Pouwsson equation, Bollmann distribution and |7 edl<<k, T

Lok foisd R [MLg|™ & a2 (OH' Yo e & A log(kik) w1 @ w7 s FEE

—2.1 & 1 ey ov s #

1. +1] 2. +2 PR x| 4, 4

In the base (OH") hydrolyzis of a transition metal complex [ML]™, the slope berveen log(kik)

and +/T is found to be ~2.1, The charge on the complex is

. +1 .+ R 4, 4

&7 RIVIZ=-1AH—3A
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114 CH.CHO @ 520°C iy 0.2 bar 77 am aeueT @ 0% e (i @ fr & From 2

-llll'?
Rate=-k, —k‘i [CH,CHOT*
| 2k, J
e e wwi Ba v fem e e A8

1
1. Ef2)+ K1) +2E,[4) 2. Ef2)+ S Ed)-E4)
3 B+ LR -2 Eg) 4. E(D)-L Bl + S Egd)
IR e g 5SS Tt 1
114 The rate law for one of the mechanisms of the pyrolysis of CHRCHO at $20 °C and 0.2 bar 15
¥ xll-.l
Rate=—lk,' = | [CH,CHOF"
| 2k,
The overall activation energy E, in terms of the rate Law is:
1
1. E[Z)+ L1+ 2E44) 1 R+ E:»-:,{17,-]2,[4}.
5 B2+~ EQ) -~ E() 4 B -1EG)+ S
3, 2 =F o |H 1 R A =
22 2 7

115. o= Sy 0 ) sy a=w e 5 aeety Fae f

N R 1 L L&

[ELIS] [EY,
¥, (ke ol L's") meff K fmasivere e mol L) 5 & o
. lds@ml, 1o° 2, 4108 100
1l 14«10, 10 4. l4x10% 107

115, Inthe Michaelis-Menten mechanism for enzyme kinetics, the expression obtined is:
AT 10w

[ELIS] (E] ,

The valies of ks (ke mol L) and K (Michaelis constant, mol L'}, respectively, arc

L. L I0% 1 2. l4x 1?10
3.0 Lax1e 0 4. 14=10% 10*

116, e omiy & e gy [ ord e T qa w e £ 6

. el e meT O W 2. gfier fiEdT fur e
3. gt Ry awr gor R 4. Tglw erere mar a7

S/ TRDA-1AH-—3B
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119,
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The most used acid catalyst in il industry and the relevant prodess are respectively

1. aluminophesphate and reforming 2. aluminosilicate and cracking

4. alumunosilicate and reforming 4. aluminophosphiate and cracking
yil-vyew @ &2 A9 (B = 1.98 » 107°)) & 1w goegm 7wty ovr @ A gl o awer
Fofaw &7 # [h= 6,626« 10%)s, ¢ =3 10"ms "]

L. 1000 nm, UV 2. 1000 om, IR
3. A00nm, visible 4, 500 nm, FAR IR

The wavelength and the speerral region for a single electron transfer across the band gap in a
semicenductor (B, = 1,98 « 107%1) are

[h = 6626 = 107, ¢ = 3 x 10'ms")

1. 1000 om, U 2. 1000 nm, IR

3. 300 nm, wvisible 4. 300 nm, FAR K

T feo HeEm o Rep Gre s e g o # A e deder 4044 2 e ol aveny o & )

1. 286 A 2 1434 3. 4204 45 552 A

The lattice parameter of an element stabilized in & fec strueture is 4,044, The atomic radius of the
clement is

. 286 A Za 143 A 3 3aah 4, E72A

T FEEE W wam-ate e wwn (M) we sr-ater aet wed (ML) o s e & s

:
!
1
]
!

FAFIOY T HERTET e arw B g

The number-average molar mass (M) and weight-average molar mass (M) of a polymer are
ohtaimed respectively by

osmometry amd light scatlening measurements
osmomelry and viscosity measurements

light seattering and sedimentation measurcments
viseosity and light scattering measurements

Pt o

T aema X mr Y B arsat @ 8 de Befinim

X 41 4.2 43 4.4 4.5 4.6
¥i3et A) 102 1046 1095 115 118 122
Ti3el B) 102 106 111 113 118 122
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121.

121.
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2 e A g dand & T T ST wE @ 2R PR (., W) T (4, Cy), BRT FIFE W
b )
[T PR PP 2. Mmg= My, €47 Ca

1, mn T Mp . Ba T On d. Mg S . Ca T 0

Two data sets involving the same varizhles X and Y gre gven below

& 41 42 43 44 45 46

YiGet A) o2 1Wé 109 115 & 122
Y% BY 102 106 110 113 118 122

If the slopes and intercepis of the regression lines for the two sets are denoted by (m., mg and {c,,
Ca, mepeclively, flen

. my>mg . ¢y La 2. mu= g, o
Lo >mg , casop 4, My <M, Cp =S

S EBrAew Bidodm ym HNMR s d 2o g & 1 &
b #og

1.
3

Cio
5

1. 69and2.1forA; 7.7and 3.9 for B 2. TT7and39for A; 69and 2.1 for B
3. 6%and 3% forA; 7.7 ond 2.1 for B 4. TTand2.lfor A; 6.9and 3.9 for B

Pt s e F e o ATr B

LHA

A ACOH MedH
A G
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123, Frawly aifre o fraffanr o gof o afivdear amoer o gy & oot soer &

Gl
EM :C[ME 1. MBS (2 8.}, Bz, A
M Ma 2. a0, NalDH
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1, [::jé_/a : ENIED]
o

[

i | |
il
M
S+ XD
The structure of the ticyclic compound formed in the following taro step sequence is
E':I
E_Nt Me 1. N8BS (2eq) Bzi0. 2
| -
T e 220 MalH
£l
1 Mvaﬂr 2 H :
e gee:

o O « OCD

134, 7-Geerest vhddsle o B Dy 4 oty snvw & ST ISR E f

[24.

125,

glet el pEEe e fvided fiw ymtr dor el e [1,7)-H fee
FET AT e e W RO Tt ST ey e perree [1,7)-H e
PR Lo Wi wewd fe7 sl e e @dhee gueiiee [1,7]-H e
sy FEE R e Eweidedt W sielr g wmE g [1,7]-H fre

I,
2,
3
4,

The two step comversion of 7-dehydracholesterol to vitamin 13; proceeds through

“1‘]:\61“ it HLJ\E‘“’
- H

'-.- -
W H 1
Hcﬂ-'\'".

photochemical electrocyelic disrotatory ring opening; and thermal antarafacial [1,7]-H shift.
photochemical electroeyelic comratatary ring opsning: and thermal antarafacial [1,7]-H shifi.
thermal electroeyelic conrmtatery ng opening; and photochemical suprafacial [1,7]-H shifi.
thennal cleciracyelic disrotatory ring opening: and thermal suprafacial [1,7]-H shift.

T

et e § T A Fu T o BOF

(o)
T
I: S & i g
2 4 —
T My lintermediate)
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Q

1. AriTame ¢ B= .
H
' L
2. A dEr e B= 5
H
3, Aifwamd: Bs @(o
MH

H
4. Awmwame e B- @;#D

125, The intermediate A and the major product B in the following reaction are

o]

B A B

NH; {intermediate)

: 1] A f= acyl cation; B is

Aoig eyl exlion; B s

126, HEEE A e B @ B et aee #

g

) )(O:{:IN KO'Bu (excess)

) g KO'Bu {excess)
;rgﬂcmﬂ




1. A&he B & &

2 A oot 2 B &ft §
' COOK

3. AmrBosiah# *@
AmrB ekt g g )(O\CC}DH

126.  For the following two reactions A and B, the correet statement is

Br |
() ROTBU (exooss) .
CO0H

Br KO'Bu {excess)
(8)
Bg

Co0 K
b
]
4. belh Aand B give )(0\50{3 K

127, Fronetiy aiRftmr e § a9 e s ol B, IR e F 1770 em™' o awelfe aaner d
selm & ¢ Ay B ot woed £

@_\ 9-BBN - MsCI, MNEty
-~ B
COO0Me Halls NalH

QK

i




127.

128,

T Hcﬁf@_‘\‘cm B= w

The major compound B ﬁmne-d in the reaction sequence given helow exhibited a carbonyl

absorption band at 1770 cm™" in the IR spectrum. The structures A and B are
@_\ 9-BBN _ MsCl NEt;
coone  HeOeNa0H

Rresfyier AT -T=m T G 5T Ry S o e sisy i oet wee o Al

@y
alk KhnO. = MalH ! Bry =
a-pinans pinonic acid pinis acd
1. A # Brtenty farrr § B avC oo ame )
2. A Y Bufwenly Rarar & B Ay ekl g C ansniinte s )
3. A ¥ Eutrenty Gomew B 95 i § oo C 0F I FEemeS o i
4. A ¥ amarly Bawewr 2 B mar C oy swiaeioe amg £
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128.  Consider the following reaction sequence starting with monoterpene d-pinene, Jdentifyy the correct
statcment.

alk KMy & NaQH /Bry "

-Qinene pinanic agid pinie acid

A has a diswbstituted double bond; B oand C are dicarboxvlic acads,

A has a irsubstituted double bond; B is 2 methyl ketone; and C is a dicarboxylic acid.
A has a disubstinited double bond; B is a methyl ketone; and Ciza dicarboxylic acid,
A has an exoeyelic double bond; B and C are monocarboxylic acids.

Ja ek B o=

129, (3RAS-3 4-zaSw trar -1.5- gy o 240 °C o o Fow W e s aww & we

1. (226732 6-55%7 2. (2ELE)-sfTELl 6-Ed
3. [2E6F)-sfwrd b 4. (3ZSE)-sfER3 5. TEE

129, The mzjor product formed when (38,45)-3 4-dimethylhexa-1,5-dienc is heated at 240 7C g

1. [(2&6&)-acta-2 S-diene 2. (2E8F)-octa-2,0-dicne
3. [2E6E1-ocla-2 G-diens 4, (3Z3E)-octa-35-diens

130, P e v e oS § amiter geef A of s B

b P
e (RO
3. @Hij’” 4 (:&

130,  Structure of the starting matenal A in the following photechemical Norrish reaction, is

&
R
A —_—
& o
g oe @
H O
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13, EferdmatEw wiar s d e B a-c fdmimym F

0 OH
Et
(X e
———

{a) FRlfTe g7 @ enantiotopic faces #
{b) FEgEe & s re-facial # f
() 7% ¥ diastereoselective a9557 7 f

1. #Faa(a) 77 (b) 2. #aw(a) m ()
3. #mwib) #aT (o) 4. (a), (b) qar {c)

131. Considering the following reaction, among &-¢, the comect stalemsnts are

O ¥H
1 Et . @il:"Ei
@/ LiAlH,
[
B&%: de

() the carbonyl group has cnantivlopiefices;
(53] the hydride attack 15 re-facial;

ic) 1115 a diastereoselective seduction.,
1. (a)and (o) only

1 (b)and {c) cnly

=

ia) and (o) only
(2], (b) and (&)

<

132, EwreanT afifdar sy § av aen o dvre £

C@ 1. m-CPBA
L e A
2 BF ;B0

OH -
Q

132,  The major prodwet formed in the following reaction scquence i3

1, m=-CPBA
2. BF3.ERQ




1. 2. GH

* CO gees
133, FwiiE sifr apEr & e s v & )

"' 1. DIBAL {1 eq.)
%ﬂ 2. CH=CHMGBr
o 3. PCC

£33,
134,
wifE PO NMR e @6 ppan)
ra) P G (i o
by ST (1 115
(e} ik Gy 17s
() e gpmratvee (vl 208
E. {a}ﬂ{_ii[} {b)-{is) [e)-[iv] (-6
£ (akii)  (b)-fiv) {ed{i) -t
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3. fapi) (b)) {e)-liv) {d)-{it)
A a0 {e)-(ii) (d)-{iv)

134, Mateh the following:

compound C NMR chemical shift (5 ppm)
(a) acctic acid i 95
ib) acetonitrile in) 115
) aAcerons (111} 175

{(d)  carhontemachlaride  (ivp 203

L@ M @ @
2 @4 BHY (D) (d)(ii)
L@ BHE @) M)
@ @D () {dGiv)

135, A=t s ager Ay som AT B #

i
fBargGnk
PFPhg DEAD AT AIEN, A e
Zlodophanc :
(DEAD = diathyl azadicamonate)

e
¥e

135, The major products A and B an the following ceaction sequence acs

OH

B SnH
Ffhai DEAD & AIBM, A -l
Ziedognensl

(DEAD = diethy] aredicarkaoyiabe)




136, e e 5 a9 ey gew avew £

136, The major product formed in the following reaction is

-

é&*\/ﬂf NalOMe
—

¥e s
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137.

138

47

=it i @ o qow afwde A BE o

TI""P\.. OM
_ -
] E:I 0 |:j

=
E. A = CHLL, EnCu; B =Me 5T, MaH
X A = CHely, Zn-Co; B =Me: S0) T, MaH
L A= Me 5T, NaH; B = ile, 50} I, aH
4. A =Me 5O T, Mall B =H;ly, Zn-Cu

The reagents A and B in the following reactions are

?"':u
e
9 H
1 A = CHals, F1-Cur B = Mg 8T, NaH
2 A = CHaly, Zn-Cu; B = Me, 5 (00T, NuH
3 A= Me, ST, NaH; B = M&S (0} I, NaH
4. A=MeS{O)T, NaH B £CH,1,, Zn-Cu

et wRidr s A g o e as A e Bod o

m LiAH,, MaQEr A Sharpless epoxidation s
2 L-{+)-diethyl tartrate

o
2 - )‘\/\/L—/\ = /Jy\/\—-ﬂff\
A = O B ) =_ﬁ_- oH
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139,

48

The major products A and B formed in the Following reaction sequence are

LiAlH;, HaOEt A Sharpless epaxidation =
o OH L{+)-diethyl tartral

14
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139, The major products A and B formed in the following reaction sequence are

i

0
o5,
Pd{PPhg)s KaPO,

"8
1. Als D_\_Epﬂ Bis wu
0
2 Ak O—\_E-ﬂ]@ Bis Oﬁm‘am
o
3 Als i o Bis OU
Bu
b:©
O B m
g ] Bu
0
140, Sl warmew o & B it T o aElT s s e 8 |

0
J —— O
(2) Me, SICH:OMe, "Buli; (b) HyO': (c) NaBH,, McOH
(a) Bh.P"CH:OMe CI, "Buli: (b) H,0'; (c) NaBH,, MeOH

1.

2,

3, (o) NHNHTs: (B MaOEE () CICOOE:
4, (a) NHNHTS; (B) 2 cq. "BuLi; (c) HCHO

140,  Theéomect reagent combination / reaction sequence for effecting the following conversion is

0
[ T - @/\GH
1. (2] MeSiCH,OMe, "Bul.i; {I;:] H.0 [¢) MaBH,, MeOH
1 (@) PFhyR'CH:OMe CT, "BuLi: (B) HuO": (¢) NaBH,, MeOH
1
4

{a) NILNHT:: (b) NaOE; (¢) CICO0E:
{a) NHNHTs; (1) 2 eq. "Buli; {¢) HCHO

STRDMN2-1AH—



141, Frene afE § v geg aww #

o MegzCuli
ol T foE S
Et,0

141, The major product formed in the fellowing reaction is

0 '
_E'IizﬂuLl
Et,O

palin, Al

G
| (@) {CHOMY, PTSA. A: (k) or M hes afee ), () HuO () KOH

I~

) {CHAOH ), BTSA, A (b} PhyP=CHy: (e) HO 3 () KOH

CpTil .
1o MR rahe's e ); (b) B0, (c) KOH

4. (a) PhyP=CHy (b} H;0' () KOH
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142, The correct sequence of reagents for effecting the following conversion is

5 0
FhMDEt : é
i =

nzTii;?mMuz

L
1. {2} (CHOH), PTSA, &; (b) {Tebbe's reagent); {c} H,0" {d) KOH

2. (a) (CH:OH)., PTSA, A; (b) PhyP=CH,; (¢} H,O"; (d) KOH

T
CRaTl
gy CPTIAMes

S {Tebbe's reapent); (b) HyO' (¢) KO

4. (a) PhyP=CH,; (b) H,O"; (c} KOH

143, Freaforilm sty ames & o s A e B F

Me
W, MaH - PhCHO ot B
PTSA, A
S

N -
2 %i
i"’)ﬁ’

i -

143.  The major products A and B formed in the following reaction sequence are
Me

B Lriacie L K e, B - o)

H



1. A= B=

Phi
oH
M ]
i Ph
R
3 A= (‘\CE% B= 0 M
oH ] H
Ph
l'm_ Fh
-
L_fg

H
=
4 A= [ B=
o= ”,‘WJ'GH

144, R sl T § JoraE SEE A s o o gy e B A

QA (g e
— = B
r

OH
1 Br
1, A= CH,Brymr KOBu  B=
OH
2. A= GHyBry mr KO'BU B=
Br
(wlY]
Er
3. A=CHBr, mr KO'By B = O’
CH
4. A=CHBry mr KO8 B= @
Br
144, The reagent A required, and the major produet B formed in the following reaction sequence are

@ A CD’<Br AGNO4 / Ho0
—_— = P
Br



145,

145,

1. A= CHyBry ma KO'By B=
2. A= CHyBry mr KO'BU B=

3. A=CHEBr mr KO'Bu B=

4, A=CHBry mr KO'Bu B= @
ar

Freefainr Rt 7 ot A & B aF % P s & oo 2wt maw B

;T}OO i f‘? —af ‘;fq

A T T sy #f

A W S #

A T amiaid) G et T B g
A T v e 8 f

QH
M

O

A

e ek B

Amomng the choices, the eomeet statement for A formed in the following reaction
oH
H H
X B -0 —— L
7‘1 H ?1 M
A

A is a single enantiomer

A Is a racemic mixture

A 15 2 mixture of two diastereomers
A I8 2 mixture of two epimers

Fo deb B3
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