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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 (233)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208.98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 3 29908 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium @ 98 (231) Polonium Po 84 (210)
Carbon C 6 12.011 Potassium K 19 39.102
Cerium (e 58 140.12 Praseodymium Pr 59 140.91
Cesium Cs 55 13291 Promethium Pm 61 (147)
Chlorine Cl EF 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co £a93 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re T 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 57 83.47
Einsteinium Es 99 (254) Ruthenium Ru 44 101.1
Erbium Er 68 167.26 Samarium Sm 62 150.35
Europium Eu 63 151.96 Scandium Sc 21 44.96
Fermium Fm 100 (253 Selenium Se 34 78.96
Fluorine F 9 19.00 Silicon S1 14 28.09
Francium Fr 87 (223) Silver Ag 47 107.870
Gadolinium Gd 64 LT Sodium Na 11 22.9898
Gallium Ga 31 69.72 Strontium Sr 38 87.62
Germanium Ge 32 7239 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafnium Hf 72 178.49 Technetium Tc 43 (99)
Helium He i 4.003 Tellurium Te 32 127.60
Holmium Ho 67 164.93 Terbium Tb 65 158.92
Hydrogen H 1 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 90 232.04
Iodine I 53 126.90 Thulium Tm 69 168.93
Iridium Ir 77 192.2 Tin Sn 50 118.69
Iron Fe 26 35D Titanium T1 27 47.90
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La w4 138.91 Uranium U 92 238.03
Lawrencium Lr 103 (257) Vanadium \Y 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium L 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 2l 174.97 Yttrium Y 39 83.91
Magnesium Mg 12 24.312 Zinc /n 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C'* at 12.000... . The ratio of these weights of those on the order chemical scale (in which oxygen of natural
1sotopic composition was assigned a mass of 16.0000...) 1s 1.000050. (Values in parentheses represent the most stable known
1sotopes)
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CATeh fadien
SoldFele hl 3TTAQT
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1.6 X 10~19]
1.67 x 10~%7kg
6.67 X 10~ *Nm?kg~-2

GEGIEL
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8.854 X 10~ 12Fm™1
4t X 107" Hm™1

IGEEILRGEGIET

9.11 x 10~31kg
6.63 X 1073%] sec
1.6 x 1071°C
1.38 x 10~%*J /K
3.0 x 108m/sec

1.097 x 10’m™?

6.023 X 10%3mole1

8.314/K 'mole™

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron
Planck's constant
Charge of electron
Boltzmann constant
Velocity of Light

1.6 x 10717]

1.67 x 10%%ke
6.67 X 10711 Nm4kg=3
Rydberg constant
Avogadro's number
8.854 x 10~ “Fm™~1
4t x 10~"Hm™1
Molar Gas constant

9.11 x 10~ 3'kg
6.63 X 1073*] sec
1.6 x 1071°C
1.38 x 107%*J /K
3.0 X 108m/sec

1.097 X 107m~1
6.022 X 10%3mole™1

8.314/K 'mole™
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A B C D

1. What will be the next figure in the following

sequence”?

A B C D

Uah TAferse cﬂdf@dwmagﬁtf: doll &l

TEar + St fr g&AT = HRT Hr FEAT + 2

&l $H YR & el 9 oI (S Teh GaEl

Hﬁﬂﬁ)wzﬁégﬁltfcw dell & g&ar  +
MSf AT TEar — FRT Fr g&r, fhd=r g
1. ar 2. AR
3. & 4.?13-1[

For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what 1s the total value of faces +

vertices — edges”?
1. Two 2. Four
3. Six 4. Zero

37scel, hUR T AT JAT 9T & 7T
Gl eldr g1 HhUReT &1 ATl Hegel I AT
&I 1/3 dr f9arg &1 afa &1 1281 afe a
AT Tk AU Tl IRFH I g df qad
Ugol el JgddT g2

I. 3sgel 3R HURA el

2. o=

3. YR
4. Qi Teh AT

Abdul travels thrice the distance Catherine
travels, which 1s also twice the distance that
Binoy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which 1s also 1/2 of Binoy’s
speed. If they start at the same time then who
reaches first?

1. Both Abdul and Catherine

2. Binoy

3. Catherine

4. All three together

faarlr 3t 29 ' ST & o g9 A = ¢
3O S A faaill IR gr e g¢ A qU
d ol ¢d IR & 34T &y & 6 ¢ H
N gl FT 7 T ST 1 FYT Ter d8l g7
1. TAaRT 3ol didd 9¢ H Ig A HY ehdl
el

2. &9 3Thel 6 ¢ H IE ST HT TohdT ¢l

3. 8 SIS I AT af Aol

4. g GIU Ao ST HAT gl

It takes 2 hours for Tiwari and Deo to do a job.
Tiwannt and Hari take 3 hours to do the same
job. Deo and Hari take 6 hours to do the same
job. Which of the following statements 1is
incorrect?

1. Tiwari alone can do the job in 3 hours

2. Deo alone can do the job in 6 hours

3. Har1 does not work at all

4. Hari 1s the fastest worker

Hngﬁaia"rqﬁ Ueh g8 & 3ol AT A
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% &Il I eI g7

g



Equilateral triangles are drawn one inside the
other as shown. What 1s the ratio of the two
shaded areas?
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1. 2 2. V3:4
3. 4: 4, 8:1

WW@%ﬁﬁ‘rfdzTﬁuc»f&gu CACWHIA
& Ueh [eg & 8§ Aches H dAT TATHIA I 20
Ahes H IR LAl gl ClchIH &I oFdls

fhdair 82
1. 120 #T. 2. 280 HI.
3. 40 HT. 4. 160 HT.

A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to cross
the platform. What 1s the length of the

platform?
1. 120 m 2. 280 m
3. 40 m 4. 160 m

Uh dgIa f(x) $l x—5 AT x—3 AT x —2
T Afoid T 9T 1 &1 AV fAear g1 e &

q Ig SEUC BiT-AT T Hehdl &7
1. x3—=10x%+ 31x + 31

2. x3—10x%+ 31x—29
3. x3—10x%+ 31x — 31
4. x3 —10x%+ 31x + 29

When a polynomial f(x) i1s divided by x — 5
or x —3 or x — 2 it leaves a remainder of 1.
Which of the following would be the
polynomial?

1. x3 —10x%+ 31x + 31

2. x3 — 10x% + 31x — 29
3. x3—10x% 4 31x — 31
4. x3 —10x% + 31x + 29

Ush gilleh} STa<d@l drel drelld Togd 0.5 #T.
FA Tigs dur 0.1 #A. AT FTs Hir
Afear =it §, 39F MY T T HTIEY FIC
T (ATIHA & IRTAR el) &M I gl S

drellel qUI §9 § 81 &, de 3H% Uil &l
A (T HI. H) ThdeT glem?
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0.1 3
|||
7
3 0.5
-« >
10
1. 40.0 2. 294
3. 194 4. 11.3

8. The diagram (not to scale) shows the top view

and cross section of a pond having a square
outline and equal sized steps of 0.5 m width
and O0.1m height. What will be the volume of
water (in m’) in the pond when it is completely
filled?
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1. 40.0 2...294
3. 194 4. 11.3

9. RU 77w [Pefs A o1 ACWR T g D 38

JhR & T 2ADB = £ABC, T BD %I &dTs
(. #A) ©

A 6cm B

1. 8 2. 6
3 3 4. 4

D 1s a point on AC in the following triangle
such that ZADB = £ZABC. Then BD (in cm) 18

A 6cm B



10.

10.

11.

11.

1. 8 2. 6
3. 3 4. 4

Teh q&deh A AFAfafai@d dael a1 e &
l. 3H &S H 1 30T HUA g
2. $H qEd$ H 2 IHHT YA ¢

99 3H Y& H 99 3T HUA ¢l
100 38 T&h H 100 31T HYUT ¢

SAH & i AT HUT Tal 87
1. @il 2. Ugd
3. [Aegreaan 4. EET

A notebook contains only hundred statements
as under:

1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.

09.This notebook contains 99 false statements.
100. This notebook contains 100 false

statements.

Which of the statements 1s correct?

1. 100" Il
3. 99" 4, ™

T 7 Bl f(x) P x & Y SATAT AT g
x = —1 9T SigdUA GART Boled HI Al AT

IEL)
100

10

1

0.1

0 : | 2 3

1. —0.01 2. —0.1
3. 0.01 4. 0.1

The function f(x) 1s plotted againstx as
shown. Extrapolate and find the value of the
function at x = —1.

12.

12

13.

13.

14.

100

10

0.1

0 1 2 3

1. —0.01
3. 0.01

2., —Q.1
4. 0.1

Ush HGh Teh 30T H dleh | Al T g dF
AT gl A T »H fohda 3@ H T&§ 10
dA. gt W Pyd e g W 9ga Fohdl

A frog hops and lands exactly 1 meter away at
a time. What 1s the least number of hops
required to reach a point 10 cm away?

1. 1

2, &

3. 3

4. It cannot travel such a distance

3 IR bl hI HEIAT HT I H TOTEGH
ggel 3R =Y 3Rl T IUCTHA 40 AT &
& 3l @ IUCTH 28 Bl FH HEAT &
golRd TATA T 3 3hls & 37 J 3dol @l
FH g oider T dld TATHT &1 3HF Cgrs &

3% I gl
1. 5478 2. 5748
3. 8745 4. 8475

Choose the four digit number, in which the
product of the first & fourth digits 1s 40 and the
product of the middle digits is 28. The
thousands digit 1s as much less than the unit
digit as the hundreds digit is less than the tens

digit.
1. 5478 2. 5748
3. 8745 4. 8475

Th Jod W Tar% A, B,C,Dg duar AB=5
THY., BC=12 THAY., AC=13 IHA. Td AD=7 &I

gl dd CD &1 Ashedd AT g
1. 9 &Y. 2. 10 9HAT.
3. 11 9. 4. 14 9AT.
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15.

15.

16.

16.

A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is

1. 9cm 2. 10 cm

3. 11 cm 4. 14 cm

Teh AT 7 9 T 31 (07 as1 H) F o H

HA 899 Tl SIF YT HT SIwA §3 38 AL

foar $r 3mg on

l. 31qUT 3Tehsl & ROT AT gl Hhr S
Gehdll

2. 2739

3. 299y

4. 3149Y

The difference between the squares of the ages

(in complete years) of a father and his son 1s

899. The age of the father when his son was

born

1. cannot be ascertained due to inadequate
data.

2. 18 27 years.

3. 1s 29 years.

4. 1s 31 years.

Wqﬁm?ﬁﬁqgﬂigu Teh Mol I ol

H Tud s oid &g 9 J6l 9R-4R ¢us

ET gl Ife 918 98 I 9Tl Y STl e

dd 39 dF & GeIHATA heg,

1. I & chog A a5 TAT EAT gl

2. Uleil &l HAMET Gcad & HIY FHAdld ard

ggerar Jrar g

3. 6 THF & AT A SIar § 3 el
% heg IX d9H AT 7T gl

4. TYT 9T AT @l dob ol & ohdT
ST § dUT 38 a6 9T SATdT gl

a

Water 1s slowly dripping out of a tiny hole at

the bottom of a hollow metallic sphere initially

full of water. Ignoring the water that has

flowed away, the centre of mass of the system

1. remains fixed at the centre of the sphere

2. moves down steadily as the amount of
water decreases

3. moves down for some time but eventually
returns to the centre of the sphere

4. moves down until half of the water 1s lost
and then moves up

| 7
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18.

18.

19.

m X n gl CIScll dlell TUsh didholc T ol
SIS S

5 Tl 3H qUT ¥ F 9UF cIsal A fawed
W & fou, a1 ' & FW e W, fhda
SR ST 819N, ST 0T Hiford

1. (mXn)
2. im—-1)X(n—-1)
3. (mxn)—1

4. (mxn)+1

A chocolate bar having m X n unit square tiles
1s given. Calculate the number of cuts needed
to break it completely, without stacking, into
individual tiles.

1. (m X n)
2. m—=1)xXx(n—-1)

3.mxn)—1

A

4, (mxn) + 1

fhdr 9aeT & [Affeed T8 T ¢ 9 Th I v
FT ATT A & Iy gejor qHTY % HTAR
qrIT ST g

t 0 1 2 3 - 5 6
v 5 6.1 91 137 206 308 41.4

I JTRATEAT Sl HIFATSIT d gu Er=]
H O HIA-T STolel ‘¢ dAT V' o &g ol
Y ASSAH diold &ddl g ?

1. v t?

2. (v—75) « t?

3. v=05t+4t?

4. (v—5) = (t+5)2

An experiment leads to the following set of
observations of the variable ‘v’ at different
times ‘t’ .

t 0 1 2 3 — S 6
v 5 6.1 9.1 1377 20.6 30.8 414

Allowing for experimental errors, which of the
following expressions best describes the
relationship between t and v?

I groeb*

2. (v —05) o t?

3. v =5t +t°

4. (v —>5) = (t + 5)4

Teh Higfehel TIF T ATET IRTY 200 §AT. &
dgT 38d Il AT FHIT AT AT 6 HAT.

gl Ig AT gC foh cge Herar g1 &, 39
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21.

21.

QUIRT § #Ie & o0 grell &7 ofars7er fehcelr
A (U7 HAL H) dA1gA?
1.
3.

600 7t 2.
3600 T 4.

1200
1800 7

A bicycle tube has a mean circumference of
200 cm and a circular cross section of diameter
6 cm. What is the approximate volume of water

(in cc) required to completely fill the tube,
assuming that it does not expand?

1. 600w 2. 1200 &t
3. 3600 m 4. 1800 m

U oTidd o Hel T & Tgel 2 o TIF W
R% T T @ TUT AV 3T W (R+10)% T
ay I TR F 33T fohar | Iic el P

T Al dli¥Ver 3T &7 (R+5)% g df dIbeh

AT Tohdell g2
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

A person paid income tax at the rate of R% for
the first Rs 2 lakhs, and at the rate of (R+10)%
for income exceeding Rs 2 lakhs. If the total
tax paid 1s (R+5)% of the annual income, then
what 1s the annual income ?

1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs
H'T \PART 'B'

B, 3107 & foIU n @Y n* 3iTfdedl &1 3Rd
JaqeT g

:k

Tl m
1. A IGRLE:
2. Tawa @#H
3. gHA aH
4. QYA fOvH

Correct combination for it and 7 orbitals in
B, molecule 1s

T et
1. Gerade Ungerade
2. Ungerade Gerade
3. Gerade Gerade
4. Ungerade Ungerade

22. ‘FU¢ H 3UTEAd HASHhITCel &l J&IT g
l. 3 2. 21
9 4. 28
22. The number of microstates present in °F term
1S
l. 3 2. 21
3. 9 4. 28
23. [Ni'"Lg]™ ™ 37aRN9UT oS 8500, 15400, AT
26000 cm ' 9T EATAT § SAdfeh [Ni'L/ "™ o ™,
10750, 17500, TAT 28200 cm™' 9X &2frar &l L
dar L' g, shAemn:
. OH ddr N
2. ClI dar I
3. NCS ddT RCO,
4. H,O ddT NH;
23. [Ni'Le]™ ™™ shows absorption bands at 8500,
15400, and 26000 cm ' whereas [Ni'L/¢]™ ™,
at 10750, 17500, and 28200 cm '. L and L’
are respectively,
1. OH and Nj
2. Cl andI
3. NCS and RCO;,
4. H,O and NH;
24. BH WS ¥ 3sddlgd CpM [Cp is (n°-CsHs)]
Ts g
1. CpGe 2. CpMn
3. CpRu 4. CpCo
24. CpM [Cp is (n°-CsHs)] fragment isolobal with
a BH fragment 1s
1. CpGe 2. CpMn
3. CpRu 4. CpCo
25. TAFATITEd AN
: + I +
Rh >  Rn
CH
R,~  CH,CH;, Rp7/ Y/ 7
H H,C

o9& Tah 3¢80T &, d8 o
1. 399l dehold
2. fade=
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3. p-gregrss fadigs @ @

4. F9drTgs Tdelige

25. The following transformation

e T~ -~

Cr ' V.
Rh > 2% TN
P N 1IN CH, OC CO oc” |\ >co
R;P CH,CH;  Rj3P H/ H, C// CO oc C
1s an example of
1. oxidative addition l. AandB 2. Band C
2. 1insertion 3. Cand D 4. Aand D

3. PB-hydride elimination
4. reductive elimination

28. A FOMAAS Hhel [UO,(NO;);] & felv

26. [CoFey(CO)yi(py-PPh),] H €TI-4ITq 3MTdtll shr ol GH-aT T&AT dAT SAMATT & HAU:
&I g . 8dur Yeamoiy fGfoRfEER
; g i 2 2. 5dur g ARAST
3. 8§dYUT g9 UfdidsH
26. The number of metal-metal bonds in 4. 5 J2aT gATeareT el
[Co,Fe(CO);1(1y-PPh);] 18
;- 2 i 2 28. For monoionic complex [UO,(NOs);], the

correct coordination number and geometry
respectively, are

27. AFAT@d & & dg Tareis q'%?ﬂﬁ'r(r S 18 1. 8 and hexagonal bipyramida]

goldclal fATH I IHAAI0T Hdl o 2.5 and square pyramidal
> 3. 8 and square antiprism

:I 4. 5 and trigonal bipyramidal

A Cu - 1\'/[11 29. P-S AT P-P a8l &hr &A1 Jifdlh P,S; H &
YN SheT:
CO OC CO
1. 6d4r3 2. 4dA13
@ @ 3. 3dA16 4. 6dAr2
C. (ljr D. ‘lz 29. The numbers of P-S and P-P bonds in the
/ \\CO P \\ compound P,S; are, respectively,
0C oc” |\ .>co
CO oc CO 1. 6and3 2. 4and3
3. 3and6 4. 6and?2
L. AdHEIB 2. Ba=mC 30. @IfsTH  I—ATehe (Na,S,0;,) & JFlld
3. CdarD 4. AJAID Yot 2 3 YRR AT o
27. Identify the species, those obey the 18 0.1 M ZEHHAC & 25 mL & fdT x* M
electron rule, from the following: AAIGethe & 25 mL hT HAThdT gidl g
‘x> T AT &
1 W2 2. 0.1

3. 0.6 4,



30.

31.

31.

32.

32,

33.

33.

34.

In the 1odometric titration of sodium thiosul-
fate (Na,S,03) with acidic dichromate solution,
25 mL of 0.1 M dichromate requires 25 mL of
‘x’ M thiosulfate. The value of ‘x’ 1s

1. 0.2 2. 0.1

3. 0.6 4. 04

VSEPR [AgId & 3R 9 [TeFs]” 3eT &l

S TEY hid &, 98 &
1. RadAaaeT GRS

2. g9 RS
3. U JHAJIET JHATAT
4. agﬁ?r

The correct shape of [TeFs] 1on on the basis
of VSEPR theory 1s

1. Trigonal bipyramidal

2. Square pyramidal

3. Pentagonal planar

4. See-saw

sBa'"' & HHF Solacld IRABUT & IATA

Gam

. s4Xe"' 2. s54Xe'”

3. «Ce™ 4. .Ce

On two sequential electron capture, ssBa'”’
will give

. oXe! 2. Xel¥

3. 5Ce™ 4. s:Ce'™

CaCO; & dIIHARIcHS T[deVuT #H 3{9gce
arg ITdeh UCHITTHAY H Jdirdde g,

dg ©

1. SASclold

2. GAYUT I

3. O, ddT CO &I 1:1 AT
4. o AT

Decomposition temperature of CaCO; in
thermogravimetric analysis will be highest in
dynamic atmosphere of

1. nitrogen

2. synthesis gas

3. 1:1 mixture of O, and CO
4. water gas

$lelc I
. AEIET ¥ Tdedt # gRads & HROT &
2. ACTET ¥ Togrdl # gRAde & $HROT §

11

34.

3S.

3S.

36.

36.

3. FoIF O8of ¥ Tad §
4. Tededl IUT Tegrdl H URGdel & HHA
JQETEIT H 8idl &

Chelate effect 1s

1. predominantly due to enthalpy change
predominantly due to entropy change

2

3. 1independent of ring size

4. due to equal contribution of entropy
and enthalpy change

qifdles ST POClL, # Tdeld & 9dAld Ueh
gaItieh FARISS T TTgdl & [dodded odl

g, dg ¢
1. EtN 2. K(CI
3. FeCl, 4. SbCls

The compound which dissolves in POCIl; to
give a solution with highest chloride 1on

concentration, 1S
1. Et;N
3. FeCl;

2. KCl
4. SbCls

ST Jellfded el bl IFAIRAT H; &1H I
0, @ JYHIGT G S RRA-3TFdTeld Turefiar

T g, 98 &

/0\

1. Fe(11l)

O~ -

5  Feamy 9O

Fe(I1I)

/O\ P

3.  Fedln O

Fe(I1I)

4. Fe(IV)—=0

In the absence of bound globin chain, heme
group on exposure to O, gives the iron-oxygen
species

/0‘\

1. Fe(11l)

A

5 Feamy ©

Fe(I11)

O Fe(ll

3.  Fein O

4 Fe(IV)—=0



37. RrAfaf@a A@AHAT A 30w

A& 391G §

I. n-BuLi (2.1 equiv.)

T

N

=~ "NHTs ii. DMF

s

L. 2,
CHO
CHO

3. CHO 4

Lo

L

CHO

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

i. n-BuLi (2.1 equiv.)

T

L "”NHNHTS ii. DMF
N/
1. CHO 2
g
CHO
CHO

38. Trafaf@d afAfear # 3cdeet A& 379G ©

1. NaOH, iso-Pr-CHO

~">NO
° 2. TiCls, H,O

: )Niz)\ N
e
OH

12

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

OH O

38. The major product formed in the following
reaction is

1. NaOH, iso-Pr-CHO
2. TiCl;, H>,O

NO O
1 /|\2)\ ).

%

OH

OH OH

> /K[/}\ * /kI-H\
OH O
39. Myrtenal & 'H NMR T&¢H H &l A ?gcﬁ

& QoA &1 9T g g g, dg 2/
[rarafasd gia AT (5) ppm 7 )

~">NO,

SCHO

myrtenal

. 1.35(s,3H) AT 5.0 (s, 3H) T
2. 0.74 (s, 3H) d4T1 1.33 (s, 3H) W
3. 1.22 (s, 6H) X
4. 0.70 (s, 6H) WX

39. Inthe 'H NMR spectrum of myrtenal, the two

methyl groups are expected to display signals
at (chemical shift values (0) in ppm)



40.

40.

“CHO

myrtenal

1.35 (s, 3H) and 5.0 (s, 3H)
0.74 (s, 3H) and 1.33 (s, 3H)

1.
2
3. 1.22 (s, 6H)
4. 0.70 (s, 6H)

frAfafad AR 7 3cTee &T 37UE &

Wb Wb W
ONO

2.
NO
3.
NO
/\/\/]\/\OH
4.

The major product formed in the following

reaction 1s

/A\JA\V//\\//\ONO

NO

/\/\/\)\OH

2,
NO
3.
NO
/\‘/\)\/\OH
4.

hv

B

hv

13

41. THFa

faf@d f@fhar 7 geg 37U §

LiAIH, (1 equiv.)

Ph/.%O%g‘
O
O

OMe

Ph&gﬁ%

HO OMe

"
HO

OMe

OH
Ph—\
O OMe

I

reaction 18

THF, 0 °C

41. The major product formed in the following

LIAIH, (1 equiv.)

-

: out

Ph” N0
o%%
W,

OMe

Ph/ﬁg),%%

HO OMe

Ph™ N0
o%g
HO

OMe

THF, 0 °C
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2. F=ff@a & F dANwaiPesr S 4. farAfaf@a Af@AfRar 7 3cae A&7 3curg ¢

qafferyoT Tl gcdeal A fohaT ST FehdT &, i
| Hy, 10% Pd/C
. BnO -
N EtOH
Cbz H NHBoc
o N (Cbz = PhCH,0OCO)
N. O
~ OH
OH O
A B c © Hom
NH
x NHBoc
. AdUr B 2. Addd 2.
3. Baad 4. BAATC i
HO
42. Among the following, the compound(s) that NH, N
2

can be classified as terpene derivative 1s(are)

3.
%
O._Ph b
@;"J/ J%NK AR
~ OH NHBoc
OH O 4
A B c © '
O
. Aand B 2. A only BnO
3. Bonl 4. Band C
d 2 NHBoc
43. fArafaf@d & & difaw ST Tk R 3 2150 44. The major product formed in the following

reaction 18

cm 9T &RITdT %’ dg ?

O
F’h\ Ph =, o H,, 10% Pd/C
. — 2. > n -
N=N 7 GhiaMe _N. EtOH
Cbz H NHBoc
N3 (Cbz = PhCH,OCO)
3. ©/ 4. N
H O L.
O
| HO
43. Among the following, the compound that NH,
displays an IR band at 2150 cm ' is NHBoc
2
O
Ph. Ph
1 \N_N; 2 >>—CO,Me HO
: I . -~
? NH,
NH,
3.
/\/ N3 ‘ O
3. ‘ 4. N
’ HO

N A" H O N
Cbz H NHBoc



45.

45.

46.

46.

BnO

NH,
NHBocC

o.f-38ded  @Elfdd AR & UV-visible

HIMYOT TFgH H [dellgdh Hl Yol el
Ul

1. n-m* AT H hypsochromic TAFS gldl
g, m-n* # bathochromic fAIFe grdr g1

2. n-n* GhAUN H bathochromic RIFE ﬁ?ﬁ E‘T,
n- n* H hypsochromic TIFe gl g

3. n-n* dUT n-n* GleAl HhHAUN H  batho-
chromic fIFe g g

4. n-m* AUT n-n* GIAT HPHAUIT H  hypso-
chromic fIFe g &1

In the UV-visible absorption spectrum of an

a,f-unsaturated carbonyl compound, with
increasing solvent polarity,

I. n-mt* transitions undergo hypsochromic
shift, m-t* undergo bathochromic shift

2. n-m* transitions undergo bathochromic
shift, m-t* undergo hypsochromic shift

3. both n-n* and n-nt* transitions undergo
bathochromic shift

4. both n-m* and n-nt™* transitions undergo
hypsochromic shift

JsdAsgfeellsl I HCl @ HfAfRIrT  #H,
FIEATTT ALIAAl & @ & v S
hiecdy 3Hdcd 3=dleg fhare afFafad
gldl &, 96 ¢

. 3Nl &7 7 AT HCl & o*

2. 3NTIfhe &l n dUT HCI &FT o
3. 3MifeiTheT &7 nx AT HCL T o*

4. 3MTATea &I o+ AT HCI T o

The frontier orbital interactions involved in
the formation of the carbocation intermediate
in the reaction of isobutylene with HCI are

1. = of olefin and o* of HCI

2. mof olefin and o of HCI

3. m* of olefin and o* of HCI

4. m* of olefin and o of HCI

15

47.

47.

48.

faeafi@d Aifees & H, 9UT H, &1 ST
R fJator ear g, 98 ¢

. Uelfec3iIcides

2. SEEIRAIEI S

3. AT

4. HUCHAlcHS [AvH UM

In the {following compound, the stereo-

chemical descriptor for H, and H,, 1s

1. enantiotopic

2. diasterotopic

3. homotopic

4. constitutionally heterotopic

2-sgeaAlel & X JATY FEIUN & v Her
U gl

H;C O H O
H'/ HUH
H CHj HAC CH,
X Y

A.Y hr 38T X 38k TAT 8§
B. X & 379&Tm Y 318 TIRN §
C.XH RIS I anii &

D.Y # RIS T gauche &

1. AdAT D
2. AdAT C
3. Badr C
4. A, CdArD




48. The correct statements about conformations X

and Y of 2-butanone are

H3C O H O
HY/ H'4
H CHj H,C CHj,
X Y

A. X 1s more stable than Y

B. Y 1s more stable than X

C. Methyl groups 1n X are anti

D. Methyl groups in Y are gauche

I. Aand D
2. AandC
3. BandC
4. A, Cand D

49. fAFITAT@T FATAROT & HiAS
Solde IS Idelch YshHA! GART HYeel BiclT ol

dg 9hH ©

e A
I -

1. 4mn conrotatory T 6m conrotatory

/)

\

47 disrotatory T 67 conrotatory
471 conrotatory T 67 disrotatory

L

47 disrotatory €T 67 disrotatory
49. The following transformation proceeds

through two consecutive electrocyclic
processes, which are

g —

47 conrotatory and 67 conrotatory
47 disrotatory and 67 conrotatory

/

\

47 conrotatory and 67 disrotatory
47 disrotatory and 67 disrotatory

ol o

50. X dAUT Y hr NaNH, 8 JTRHAT & faT F@ar
FUA &
Ph
Ph_ _H ik
Ph>[/ H
Ph Ph
X Y

16

A XA afd & TATHAT AT § Y &1 Jolell
H

B. Y dler aifd & fAfhar &aar & X & JefeT
H

C.X YT Yl cTAER o[3H HFT &l i o
D. X Tah QfFaQmell sedce 370l & Y

doler #

-~
1. AJUTC 2. ATYUTD
3. BAUrC 4. BdAUTD

50. The correct statement are about the reaction of

X and Y with NaNH, is
Ph
Ph >‘/H ﬁh
Ph
Ph Ph
X Y

A. X reacts fasterthan Y
B. Y reacts faster than X

C. X and Y behave as Lewis acids
D. X 1s stronger Bronsted acid than Y

1. AandC 2. Aand D
3. BandC 4. B and D

51. il X, YdUT Z & pKa HAAT &1 ol e gl

O CN
N )
H
ey
O CN
X Y Z

1. X>Y>7Z 2. Y>Z>X
3. Z>X>Y 4. Y>X>Z

S1. The correct order of pKa values for the
compounds X, Y and Z 1s

O CN

Clpw L g
N—H
o~ GO
O CN
X Y Z
1. X>xY>»Z 2. X»I>X
3. Z>X>Y 4. Y>X>Z



32,

S2.

S3.

S3.

4.

4.

qisFellgaded  gcdeall & four ¥
gfaTamdar & ‘A HAED & GRACN T Tar
C

X  AG X = CHg
| —=— \X_”"_\_X X=CN
X =Ph
1. Ph>CN > Me
2. Me > Ph>CN
3. CN> Me > Ph
4. Ph> Me > CN

The correct order of the magnitude of ‘A
the
cyclohexane derivatives is

values’ for given substituents 1n

X AG X=CH3
| —— \___\_X X=CN
X = Ph

1. Ph>CN > Me

2. Me>Ph>CN

3. CN > Me > Ph

4. Ph> Me >CN

d° A= & foIv [Aeaad Fa1 ug §

1. “D J. “p

3. ' 4. 'D

The lowest energy term for the d°
configuration 1s

. D 2. °D
3. 'P 4. 'D

IO HAeT AT L2 dAT L, o HHEIUIh

RIS Boled

1. G 2s,2p,, 2p, TAT 2p, el & foT
gld &

2. @hdd 2s,2p, dUT 2p, HTdcal & fow
gld g

3. ohddl 25 dUT 2p, 3Tecal & foIT gid &l

4. Fad 2p, dfaca & T aa &

The simultaneous eigenfunctions of angular
momentum operators L and L, are
1. all of 25, 2p,, 2p, and 2p, orbitals

only 2s,2p, and 2p,, orbitals

2.
3. only 2s and 2p, orbitals
4. only 2p, orbital

17

3.

20,

56.

S6.

D1l

2. 3TIdeT hl
3. dig r
4. FSAT GTRAT

oH 2 : =
(—) has the dimension of
oP) T

1. pressure

2. volume

3. temperature
4. heat capacity

Ush fATHAr fr gy R, dAT R, HAA: THh
A AFHAS HT Glegdl ¢, IAT ¢, W gl 3T
HARAS & Aueg AfAfRAr Fr Hife o’
(AT oNTSIT & @R 3TABADI hI ATgdr T2
T [AIT @A) A &ar g

logR{—logR

1- n = g ER2
log C{-log C5

log C1—-logC

2- n = &Ll L2
lﬂgR]_—ngRE

3 _ logCi-logRq
- o lﬂgfg—lﬂgﬂg
log C,—-logR

4 n = BL2 52
log C;—log R4

If the rates of a reaction are R; and R, at
concentrations C; and (€, of a reactant
respectively, the order of reaction,
‘n’(assuming that the concentrations of all

other reactants and T remain constant) with
respect to that reactant 1s given by

logR,—logR
1. oy = 81 —108 Ixp
logC;—logC,
logCy—logC
) = gL1—108 L,
logR,—10gR,
logC;—logR
3- n = gL g
logC,—logR,
logC,—logR
4. 1 = 8L2 82
logC,—logR,4

gefd M & Uil & gufed Ue HELr 9 Th
9 H d9 T W dUT GrEg J9EAr H gl
Ueh q@y 9 H 2M Hefd i1 e I &
FUT 2T d9 W gl & G & agr
$21?-F%:
1. 3iaa afas Far aor ima T s
aar At F fow AT B
2. Sl HrEdl &1 AT gadr 3 & fv o
GIEEN




S7.

38.

S8.

3. hdel Ed idal Fell @l I &
forw & Il et

4. Fae e v @l dw & Bw
il gl

An 1deal gas 1s composed of particles of mass
M in thermal equilibrium at a temperature T in
one container. Another container contains
ideal gas particles of mass 2M at a
temperature 27. The correct statement about
the two gases 1s:
1. average kinetic energy and average
speed will be same 1n the two cases.
2. Dboth the averages will be doubled in
the second case.
3. only the average kinetic energy will be
doubled in the second case.
4. only the average speed will be doubled in
the second case.

NaOH & fdelded T HCl daT CH,CO,H &
fdergell & AT & ATelhcl Helsh THATIS
A H, AT 3Fdl & hfadd 3T (b)
Sl y-axis G dUT dATedehdl (a) I x-axis U
oy @I I IRW HT AT FAAT FI B4,

dg ©

b b

1.I\J 2.[
> d d

b b

3 4,

On titrating conductometrically a NaOH
solution with a mixture of HCl and CH;CO,H
solutions, plot of the volume of mixed acic

added (b) in y-axis against the conductance (a)
in x-axis 18 expected to look like

18

59,

59,

60.

60.

b b
1.I\J Z.Iv
> d > d
b b
3.[ 4.[ ;
d d

gt ¥ @ Auia waas afafsar
2NO,F - 2NO, +F, & faU X f&Id §
R = k[NO,F] |

et [T & TIrg e YR ug §

. 2NO,F - 2NO, + F,

NO,F + F - NO, + F,

NO,F — NO, + F
NO, + F - NO,F

= e

Experimentally determined rate law for the
chemical reaction

2NO,F - 2NO, + F, is R = k[NO,F]

The rate determining step consistent with the

rate law 1s
1. 2NO,F - 2NO, + F,

2. NO,F+F - NO, +F,
3. NO,F - NO, +F
4. NO, + F - NO,F

T 3HAdl  Glefeh & gidecl@dHd  H
(H=T+V) & JRAII0S FBeld (SAgT T JAT
V ShHST: ITdeT Fail aur Fufasr Far 3mmex
&)

. Tddr Ve ATHAETUIh heldd o

T 3 TAT&T0Ih Theled § I V o gl o

V 3TAI8IT0Th Heledd & IX T o gl ¢

T dar V il & IR0 Tl 8l ¢

= s

The eigenfunctions of the Hamiltonian H
(H=T+YV) of a harmonic oscillator are
(where T and V are kinetic energy and
potential energy operators, respectively)

1. eigenfunctions of T as well as V

2. eigenfunctions of T, butnotof V

3. eigenfunctions of V, but not of T

4. eigenfunctions of neither T nor V



61.

61.

62.

62.

63.

63.

e 3] f1 Faifos R s &

forv @ATATT fdog @Hg ©
CI(H)C=C=C(H)ClI

. G, 0.,
5 oy 4. Cop

The symmetry point group of the most stable
geometry of the following molecule
CI(H)C=C=C(H)Cl 1s
1. G5

3. Cyy

% G
4. Czp

fa7a Hersh AT H 3T fowg forad
Hadf&ld giar ¢, 98 &

dE d2E

l. —=0,—=20
dV dV 2
dE d°E

2. — gk )y T = 0
dv dv
dE d°E

3. —=0,—=%*0
dv " dv2
dE d?E

4. —*0,—%*0
dv dv 2

ST6T E 3IATI AT FT emf § AT V
ITATIS FT HbfAd AT &

In a potentiometric titration, the end point 1s

characterised by
dE | d°E

L ==0,"2=0
:

2. S #0,7=0

3. j—izﬂ,%iﬂ

4 z—iiﬂ,giﬂ

where E 1s the emf of the titration cell and V is
the volume of the titrant added

Hgald fheeol H [100] doT T TS doll &
HIY FAT 3feh1d Il &, 96 ©

1. [010] AT [011]
2. [010] AT [110]
3. [001] 2T [101]
4. [110] AT [011]

In a cubic crystal, the plane [100] 1s equally
inclined to the planes

1. [010] and [O11]
2. [010] and [110)]
3. [001] and [101]
4. [110] and [O11]

19

64.

64.

65.

63.

66.

66.

67.

Teh 3TeTHTIA H UTolgdre & AT I A0
dar AN JT IAATT 3T H gfaerd
HARTaat wHEA: +x TJUT +y & WA

T Wehfad Aleael H gfderd I g

l. x4y
2. xy

3. (xy)V/?
4. (x%+y?)V/?

In a titration, the percentage uncertainties in
the measured aliquot volume and the
measured titre volume are +x and =y
respectively. The percentage error in the
calculated concentration of aliquot 1s

L. 24y
2. Xy
3. (ay)'/?

4. (x2 +y2)1/2

gTSSIotel 30T T YUH 3cdfold aTAT &
b P 2. X,
10°r- 4

The first excited state of hydrogen molecule is
L. 28 2. “Zj
- L A, "Ef

Teh TS 39 & oI 300K 9X

@), =0 2 (@), =0
(), ‘)=
For an ideal gas at 300K

L@ 2 (@)=
 @,=0 4 (),

pH 10 9T feTeIthel T ST 3T &cdcd &IdT &, 98 &

NH5

1 Z



2
O ©
O
®
NH;
R
N
H
3.
O
OH
®
NH;
4,

ODZ. . 5 5 N
O
Z
S

67. AtpH 10, tryptophan exists as

1.
O O
O
NH,
N\
N
H
2,
o ©O
O
@
NH-
A\
N
H
3
®
OH
©
NH;
N\
N
H

20

68.

68.

69.

69.

O
OH
NH,
N
N
©

SIS eSSl &Fol dTell o1dl STl HHa H S
¢ dr Rfecsr a1 7&g HROT §

[. STe[ & dof W Teh{Ad glell

2. 30l dAT Thedd

3. THgG STel &l IqUIdl g

4. TAACIRIOT

When river water containing colloidal clay
flows into the sea, the major cause of silting 1s
1. accumulation of sand at the bottom

2. {flocculation and coagulation

3. decreased salinity of sea water

4. micellization

Pl AH o] e § dUT HielHA B H 3
Qe & &7 #F 3wl s U §

HIclH A Ficld B
(a) | Gd (1) | 'Sh=gT
(b) | Au (1) | FAsUe BUee
(c) | Pt (1) | MRI SlelcEe Tolee
(d) | Lx (1v) mg’]ﬁgﬁq
el THeeT §

L. (a)-(n); (b)-(1); (c)-(1v); (d)-(1);
2. (a)-(1v); (b)-(11); (c)-(1); (d)-(111);
3. (a)-(m); (b)-(1v); (c)-(1); (d)-(11);
4. (a)-(); (b)-(u); (c)-(un); (d)-(1v).

Match the metal given in Column A with its
medicinal use as a compound in Column B.

Column A Column B
(a) | Gd (1) |Cancer
(b) | Au (11) |Maniac depression
(c) | Pt (111) |MRI contrast agent
(d) | Lx (1v) |Arthritis

Correct match 1s

1. (a)-(11); (b)-(i1); (c)-(1v); (d)-(1);
2. (a)-(1v); (b)-(11); (c)-(1); (d)-(1m);
3. (a)-(); (b)-(v); (c)-(1); (d)-(11);
4. (a)-(1); (b)-(11); (c)-(i11); (d)-(1v).



70.

70.

71,

71.

712.

Uesh [AId AT U9 ATEIH H HAldeh Selacis

faerg o &Y AIREr gidr @

. ohdd Soldcls dhl TWAT W

2. Soldels dhl LT dAT SHehr A ThaT
& TIATT O

3. ohdd Selacls ATATHAT & TRATOT

4. Solacls ATATHRAT JAT Scldcls
GITAT T

The standard electrode potential E° at a fixed
temperature and 1n a given medium 1s
dependent on
1. only the electrode composition
2. the electrode composition and the
extent of the reaction
3. the extent of the electrode reaction
only
4. the electrode reaction and the electrode
composition

HT \PART 'C’

KMnO, & 10° cm’mol ™ &ife T afara
IHTgFahIT GAigdr 99 HROT A &, 6 &
1. dcRdlg 9T @0l

2. 9fdellg gFaehiy fafddd deglearishar
3. aggﬁq?l‘é:r YT

4, di9 EddA 3'Id~'_j,'§1:d-ﬁl¢t‘d

Paramagnetic susceptibility of the order of
10 cm’mol ' observed for KMnO, is due to
1. random spin alignment
2. antiferromagnetic exchange interaction
3. paramagnetic impurity
4. temperature independent

paramagnetism

KF, SnF, dAT SbFs, f[deidl A & S BrFs, H
BrF,” T Higdl §&l &am g/ed &, 98 ¢/
1. KFohdel

KF Jd2r SnF,

SnF, AT SbFs

KF, SnF, T SbF;

=~

21

72.

73.

73.

74.

74.

75,

12

Among KF, Snk, and SbFs, solute(s) that
increase(s) the concentration of BrF, in BrF;,
1s/are

1. KF only

2. KF and SnF,

3. SnF, and SbFs

4. KF, SnF, and SbF;

[Ru(n*-CsHs)(CO)s] & TT 23 °C )X, 'H
NMR TIFCH Tk d1gor [Afedlel olSed

glar g1 AT ag (140 °C) WX STk

FiaeH H feid [edar $r a&ar g

1. 8 2. 6

3. 4 4. 2

The 'H NMR spectrum  of [Ru(rﬁ-

CgHg)(CO)3] at 23 °C consists of a sharp
single line. The number of signals observed at

low temperature (—140 °C) 1n its spectrum 1s
1. 8 2. B
3. 4 4. 2

Pl Fe[3RSS & T I HIoT TAT
I TFaTg & HeH H Tel [dshed IAT|
1. ZF-C-F> ZF-C-O ddr C-F > C-0O
/ZF-C-F> /F-C-Odar C-F < C-O
/F-C-F < ZF-C-O d™dT1 C-F > C-O
ZF-C-F< /ZF-C-OdarC-F<C-O

ol

Choose the correct option for carbonyl fluoride
with respect to bond angle and bond length

1. LF-C-F > ZF-C-0O and C-F > C-O
2. LF-C-F > ZF-C-0O and C-F < C-O
3. LF-C-F < ZF-C-0O and C-F > C-O
4. LF-C-F < ZF-C-0O and C-F < C-O

HhAUT ToTdeh HROT Hbel [Cr(bipyridyl)s]™,
ATl THY QITT ST 8, 98 &

4
1 . 4T2g+ AZg

2. T ge—"Ay,

3. *As=—E,
2 4
4. E'g"":_ Agg

Complex [Cr(bipyridyl);]**, shows red
phosphorescence due to transition

4
L. 4T2g+ Agg

2. 4T1g‘_4A2g



76.

76.

1l

17.

78.

4 2
3. Ajéi_ Eg

4, 2E-g-1—4 Agg

Uhelerl  Cu(ll) FHel H HAY & AT W
TFSHIT ITEOT (uer BM #H) 1.73 & 3HEH g
ST cdoier ¥ ST SATEAT & ST Tohd! g,

I ©
A
L. Her = M (1 _%)

2. !-Leff:\/n(n'l"z)
3. Mer=+/4s(s+ 1)+ L(L+ 1)

4. per=gy/JJ + 1)

The room temperature magnetic moment (e
in BM) for a monomeric Cu(Il) complex 1is
greater than 1.73. This may be explained using
the expression:

. Heff = Mg (1_%6

2, Meff = \/n(n + 2)
3. Mer=+/4s(s + 1) + L(L + 1)

4. per=gJJ + 1)

Fe &1 39TEYATA dTel el I ATHSN FHFCH
RFE & & OT 6 &g X° & 39397
fopar ST &1 X, 7ol FA-AOT (Y) &
qErd  y-fafetor ¢ar § SEer  AlEER
TUFSITAGT H 39T Hd &l X dAT Y &
ShHRI:

1. 'Fe, B-3cdolal

2. 7'Co, B- 3cHA

3. °'Co, e YAGUT
4. >'Fe, e YIGUI

To record Mossbauer spectrum of Fe
containing samples, a source ‘X’ 1s used. X
after a nuclear transformation (Y), gives Y-
radiation used 1n Mossbauer spectroscopy. X
and Y respectively, are

1. °’Fe, B-emission

3. V0o [3-emission

3. °'Co, e capture

4. *'Fe, e capture.

Al(BH,); # 3UTUT 3c-2e 3Tl &l TEAT g
1. I 2. diel
3. O 4. AT

78.

79.

79.

30.

30.

31.

31.

32.

The number of 3c-2e bonds present in
Al(BHy)s 18

1. four 2. three

3. sIX 4. zero

HAedAT (a-¢) & M-C 38 &l &l ol
5 Bl

a. [Fe(n’-Cp)]

¢. [Co(n’-Cp),]
. a>b>c

3. ¢>b>a

b. [Ni(n’-Cp).]

2.b>c>a
4. a>c¢c>Dhb

Correct order of M-C bond length of
metallocenes (a-c¢)
a. [Fe(n™-Cp).]

¢. [Co(m’-Cp),] is
l.a>b>c
3.¢>b>a

b. [Ni(n’-Cp)s]

2.b>c>a
4. a>c>Db

ad BrF, # A&ATa@d # ¥ sl /4 AsF-
O TATHAT HIAT g/HId 82

1. XeF, shdol 2. XeF, dAT XeF,
3. XeF, ddr XeF, 4. XeF, dAT XeF,

Which of the following react(s) with AsFs in
liquid BrF3?

1. XeFg only

3. XekF¢ and Xels

2. XeFs and XeF,
4. XeF, and XeF,

ﬁ@ﬁgmmaﬂﬂﬁﬁﬂﬁww

cATAT §, d8 &
1. [Cu(H,0)]** 2. [Ni(H,0)¢]*
3. [Co(H,0)¢]* 4. [Cr(H,0)¢] **

The complex that shows orbital contribution
to the magnetic moment, 1S

1. [Cu(H,0)q]*" 2,
3. [Co(H,0)¢]* 4.

[Ni(H,0)s]
[Cr(H,0),] **

ATl d JTATHATIT 9¥ A9 HiTau?

A NOCI + Sn N
B NOCI + AgNO; =
C NOCI + BrF; -
D NOCI + SbCls >

AR e A% g NOJ* &, % €
l. AT B 2. CFATD
3. AQUTC 4. BAUTD



32.

33.

33.

34.

34.

Consider the following reactions:

A NOCI + Sn N
B NOCI + AgNOs >
C NOCI + BrF; —
D NOCI + SbCls -

Reactions which will give [NO]" as a major
product are:

2. Cand D
4. B and D

1. Aand B
3. Aand C

397 PhP''BH; & falw 'H dar "B NMR
TUFCH H BH; HAET GaRT G2ART IR-AT oIS+
T T&IT g AU [ (M'B)=3/2:1C'P) = 1]

1. 8JUT8. 2. 4 AT 8.

3. 3dUTe6. 4. 6T 3.

The numbers of lines shown by the BH; part

of the molecule Ph;P-''BH; in the 'H and ''B
NMR spectra are, respectively [I (''B) = 3/2; 1

("P) =¥4]
1. 8 and 8. 2. 4 and 8.
3. 3 and 6. 4. 6 and 3.

Teh 100 mL e S Bi(Ill) 92T Cu(ll) § &

gcdeh o folU 2.5x 10° Mg, &l 745 nm 9X 0.1

M EDTA & YHIRMATIT 3HTAT fohar Ir=m|

S IAATTA & folT del YT Sl afganiae

A. EDTA 3l ol 39147 g3 Fel
5mL gl

B. 3mL EDTA @I Bi(lll) & dhel el &
oI dAuT 2 mL &1 Cu(ll) & T&IT

3TaRTShdl gidr gl

C. Ucdsh UId 3 & folv 25 mL EDTA
BT 3T giar gl

D. 3THATY g% H YUH s Cu(ll) & T
BIcT &

Tel YU &

. AdYUTB 2. ATATC

3 A, BaarC 4. B,CdaarD

A 100 mL solution of 2.5 x 10~ M in Bi(III)
and Cu(Il) each, 1s photometrically titrated at
745 nm with 0.1 M EDTA solution. Identify
correct statements for this titration.

A. Total volume of EDTA solution used 1s 5 mL

23

35.

33.

36.

36.

87.

B. 3 mL of EDTA is required to complex
Bi(IIT) and 2 mL for Cu(II)

C. 2.5 mL of EDTA 1s used for each metal ion

D. First break 1n titration curve 1s for Cu(Il)

Correct statements are

. Aand B

3 A,BandC

2. A and C
4. B, Cand D

Ce™* (Af) AT Pr* (4f)ah TolT g HAT &

ShHRA:
1. 3/7 AT 2/5 2. 5/7 AT 4/5
3. 6/7 ddr 3/5 4. 6/7 dAT 4/5

C 2 Valucs 101 L € dll I drc,
The g values for Ce’* (4f') and Pr'’* (4f)

respectively
1. 3/7 and 2/5 2. 5/7 and 4/3
3. 6/7 and 3/5 4. 6/7 and 4/5

VO(acac), [dafsTH WX FATAEGT g1 Az

& 77 KW foIT 91T EPR TU&FeH & oIl [

C'V) = 7/2] el HUAT I IgdIaT|

A.3GH ¢& 2 AT g g

B. 3G shad § oSl ardr ol

C. 3% g &I shdd T AT gidm gl

D. 38H & Ucd gld g, ogH ¥ Ucds H §
CIEC GRS

e HUT ¢

1. AdAarD 2. AdAUT C

3. BAdArTC 4. BdATD
Identify correct statements for the EPR

spectrum of VO(acac), [with square pyramidal
seometry at vanadium] at 77 K [ I C'V) =
T12).

A. It has two g values.

B. It has 8 lines only.

C. It has one g value.

D. It has two patterns of 8 lines each.

Correct statements are
. Aand D
3. B and C

2. Aand C
4. BandD

"B Teh FHA P oA 10" m’s™ HEITd
& FYglel Foldrd H eIl BISA W, AP 3 %
Tefd 37U 3x10's & 32T g Srar g1 '“B
& T =gee AT ey aR=oe

(barns #) gl
1. 1000 2. 3000
3. 10,000 4. 30,000



87.

38.

38.

39.

39.

90.

90.

On continuous exposure of ''B sample to a
slow neutron flux of 10" m*s ™', its 3 % welght
fraction disappears in 3 x 10 s. Cross section

for neutron capture (in barns) by '’Bis
1. 1000 2. 3000

3. 10,000 4. 30,000

IifdTehl C,B;Hs, C,B,He, TAT BsHy H 3UTEYd
hhToll Solchcladl ol TE&ATH & HAU:

1. 10, 12321 12 2. 12,14 YT 14
3. 10, 12 99T 14 4. 12,14 AT 12

The numbers of skeletal electrons present in
the compounds C,B;Hs, C,B4Hg, and BsHy

are, respectively,
1. 10, 12 and 12 2. 12,14 and 14

3. 10, 12 and 14 4. 12, 14 and 12

UTd 3IA-UTthe] Thel H (UT] I g
F{al dlel dhlelc doldl gigd) 39EUd deldl
T FE&AT 3R 3R T ol JII9T &

. IR 5-H¢ET ddT IR 6-He&did

2. G 5-HeET dul ©: 6-HeEdg

3. O 5-HGEAT dUT &l 6-HeLdy

4. 9TT S-HGEIT dUT i 6-GSEAT

Correct combination of number and size of
rings present in a metal ion-porphine complex
(including metal ion bearing chelate rings) is

1. four 5S-membered and four 6-membered

2. two S-membered and six 6-membered

3. six 5-membered and two 6-membered

4. five S-membered and three 6-membered

[(n’-CsHs)Mo(CO)s], & Teh STHeT I ITH el
W [(’-CsHs)Mo(CO),], &1 =T CO & 2
Jedi & faelud & wead gdar gl 39
FATHIT A Mo-Mo &Y Hifc H ST

24

91. Cr(CO)s I LiCcHs & 3FfAfhar A ¢t g
[Me;O][BF,] & A JTATHAT ileh B STl gl A
dAT B &I T § HHAU:

CO _—Li CO
Co o" L0 ocH
P 3
1 007(3!"—: < and OC7Cr’:C<
CO CO
CO _—Li CO
.0 CO
2. OC—Cr—CgHs ' and OC—Cr—CH,
oc” | oc”
CO CO
CO cO Li CO,CO
| — (‘3 /OCGHS
3. OC_CFL—C_’CEHE, an —Lulh—
oc’l [ OC/‘ “SCH,
co © CO
| CO
GO ——
co |- P 0
o and OC—Cr=—
OC—Cr—CH
oC 3
s CO

91. Reaction of Cr(CO)¢ with LiC¢Hs gives A
which reacts with [Me;O][BF,] to give B. The
structures of A and B respectively, are

CO#CO Li CcO B
‘ s /O ‘ ;:' /OC H3
1. OC—Cr= and oc—Cr=
oc” | RO, oc” | NEH,
CO CO

CO -
o | - TO cO

2. OC—Cr—CgHs ' and oc—Cri—CH,
oc” oc” |

CO CO

CO Li CO
‘ L0 | ‘ :'CO OCgH5

. oL~
3. OC—Cr—C—CgH; and OC—Cr=

T g § o 8 oc” | | oc” | e,
. 293 2. 192 co © CO
3. 193 4. 284 B0

CO '

€O |L' | . _ocgHs

Heating a sample of [(n’-CsHs)Mo(CO);], results 4. OC‘—/Cr""—-cﬁH5 e %%7?2 NcH
in the formation of [(n’-CsHs)Mo(CO),], with OC CO ’

CO

elimination of 2 equivalents of CO. The Mo—Mo

bond order in this reaction changes from
1. 2to3 2. 1to2
3. 1to3 4. 2t04
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92. FaTo@a IR =7 & 93. A plausible intermediate involved in the self
metathesis reaction of C¢dHs—C=C-C¢H, -p-Me
CoMo(CO catalyzed by [(‘BuO);W=C—-Bu] is
HNEt, + CS,—OH 5 p 24 ?Dln)--R[ i )3]).2.-5
J:
CEH4'P'ME fBU
T8l dtc = SISAATRIEHE TAT C‘: /(L
P,RTUT S &I 9igATAT| Cp = 1’-CsH; / //
P R S CEHS CEHS
1. | Etodtc K' | Etytds | CpMo(Et,dtc)(CO),
2. | Etdtc K* Etstds | CpMo(Et;dtc)(CO), 8, CeHe
3. | Et,dtc K™ | Etptds | CpMo(Et,dtc)(CO) ‘ ‘
4. | Etdtc K* Ettds CpMo(Etdtc)(CO) /C\ /FBU M/C:..QC_ CeHe-p-Me
3. (BuO)s /c\ 4 (BuopM(_ /
. : G
92. In the following reaction sequence PN CeHa-p-Me / \.
CpMo(CO f ¥ CgH
HNEt, + €S,y p 2 F}ﬂln)--R[ s )3]]3_5 Al Cerls Gk i oo
2
where dtc = dithiocarbamate and tds =
thiuramdisulfide. 94, Ydgl TIGAT & Fe(CO)s (BXTAT TAFATAEd

&) & Ao & 3fhd CO Ul &1 a7y

Identify P, R and S. Cp = n°-CsHs |
[Sleteh AL gl dg gl

P R S
1. | Et,dtc K* | Etstds | CpMo(Et,dtc)(CO), 2
2. | Etdtc K* | Etatds | CpMo(Etzdtc)(CO), CO ¢
3. | Etydtc K' | Etotds | CpMo(Et,dtc)(CO) ‘ _.-CO
4 | EWtc K | Ettds |CpMo(Etdte)(CO) el |
=<=_.Ire i
il W NS 4
3 CO
93. CHs—C=C-C(H,-p-Me &I [(‘BuO);W=C—'Bu] & CO
3ART Taa [Afaaa 3fAfehar 7 gfFafad
ﬂ_ﬁ__rr%m_qa?ﬁ.%l . 2dA15;3d4T 4
2. 2dAr3;4dA15
3. 2dUT3; 1 dAT5
Cgtiep-Me Au 4. 1TAT2;4TAT5

J: J:
1. (fBuO)3v<<>C—*Bu 2. (*Bu0)3\/\/ \C—CEH4- s 94. For fluxional Fe(CO)s (structure given below)
|

\C / in solution, the exchange of numbered CO
‘ groups will be between
CEHE CEHS 2
.--CO
‘Bu CgHs 1 _____ I-/ :
L J; OC==Fe i,
By ~=C—CgH4-p-Me i
3 (*Bu0)3< \c< 4 (*Buow\( [ 3 ' CO
/ CeHs-p-Me /C__.C\ CO
’-‘Bu/ \c:ﬁl—l5 p-Me-CgH;4 CgHs

1. 2and 5; 3 and 4
2. 2and 3;: 4 and 5
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3. 2and 3; 1 and 5

4. 1and 2: 4 and 5 1. HCI, H0

-

. Et3N, heat
95. AT WR H cis-Tolleaa T 9gfed gl

SISUFAT TPl ol & 3R DNA T H
gRadd [H8d S8 i Hidl ¢, 98 ¢

OH
\/\/!Y\’rOEt
Cl O .
i
H
1. 7qTeile] SE & N-IHT] O
2. WIS SF & O- YIAI] — O
2,
H
/\/\:_E()):
O
g
3

3. USailed §O &I N- 9ATT
4. qIIHT 9F T O- TRAT

95. In human body cis-platin hydrolyzes to a
diaqua complex and modifies the DNA

structure by binding to O
1. N-atom of guanine base ‘ O
2. O-atom of cytosine base
3. N-atom of adenine base 4
4. O-atom of thymine base H
O
. O
96. fAFAfaf@d fAfshar A farfa AET 3 & o
OH
\/\/’\I/\H/OEt 1. HC, P
2. Et;N, heat 97. TAFATITEd HATHAT H 3w HET 3c4Iq 3
Cl O
1. CHl,

Zn-Cu

HO— _ Me _

H 2. cat. RUC|3'H20
O NalO,
— O
2,
H
=0
O
~
3, O O
® 3 HO H 4 HO Me
| O HY \/ “Me H" \/ “H
4.
H . . e
O 97. The major product formed in the following
O reaction 1s
Cl\.“ 1. CH2|2
HO— _ Me ZnCu
96. The major product formed in the following — 2. cat. RuCly'H,O

reaction 1s NalO A



98. fAFAT@d TATHAT A & [T A& 3c9TG
ATarB§

Br”

CHO Br 1. TBDMS-CI, Py, DMAP
_.f"/ Zﬂ 2 Pd(OJ":\C)E, Phgp

K,COs, CHsCN

TBDMSO

OH Br
l. A= B =
=

OH TBDMSO

98. The major products A and B in the following
reaction sequence are

i

CHO Br 1. TBDMS-CI, Py, DMAP
- A - B
- Zn 2. Pd(OAC),, PhsP

K,COs, CHsCN

TBDMSO
OH Br
1. A = B =
=
OH TBDMSO
2 A = B =

99.

OH Br i
i soaiadse
=

Fafat@a AT & 3care & S #ALTadl
&l g, 39hI del TXdell ¢

NaH (1 equiv.)
\\\/’A‘\/OH aat - O
ea
R\Nmeg |®
®

o° o
| @) 2
@ O
ME‘gN

@

NMe,
3. 4 O@

O

The correct structure of the intermediate,
which leads to the product in the following
reaction 1S

j,O
_~_OH NaH (1 equiv.)

O
; ) -
. heat
®

NMes |©
O@
@ O
MEEN

NMEg

o
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100. FFFafaf@a sfAferar # T geg 300 &

1 Pd(OAc), (5 mol%)
@]: + Me3Si—=——CH,OH -
PhsP, n-BuysNCI
NHE BNEECOU:
CH,OH N
N
H
SiMe; CH,OH

@*CHEOH 4. &&M%

100. The major product formed in the following

101.

The correct reagent combination to effect the
following reaction is

H 9 H
HE HFE

1. i. NaBH,, CeCl;, MeOH, 0 °C;
ii. Hy, [I((COD)(py)P(Cy)5]PF;
111. PhsP, PhCO,H, DEAD:;
1v. L1AlH,.

2. 1. L1, liquid NH;;

ii. Hy, [Ir(COD)(py)P(Cy);]PFe;
111. Phs;P, PhCO,H, DIAD:;
iv. NaBH,, CeCl;, MeOH, 0 °C.

3. i. H,, Pd/C; ii. LiAIH,, -78 °C.

4. 1. H,, Pd/C; 1. Li, iquid NHs;.

102. U= I Aeafaad TUaed 3iehs gelrdr
reaction 18 ,
gl AR Fr Tgr T &
| Pd(OAC), (5 mol%) [R: 1690 cm’’
@ +*  MesSi———CH,0H - 'H NMR: 8 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, J = 8
NHZ PhSP, I"I*BUq_NC' 13
NBLCO. Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm "°C NMR: &
197, 165, 130, 129, 114, 56, 26 ppm
CH,OH \
CH,OH 0 0
N
MeO
SiMe, CH,OH O O\[(
OMe
101. faFaAtaf@a fAfhar @ gemdl s & fow 102. A compound displays the following spectral

HIPARART FT ar T g

y O H OH
Hé HT\\j

1. i. NaBH,, CeCl;, MeOH, 0 °C;
i1. Hy, [Ir(COD)(py)P(Cy);]PFé;
1. Ph;P, PhCO,H, DEAD:;

iv. LiAIH,.

2. 1. L1, ¢d NHj;

11. Hy, [Ir(COD)(py)P(Cy)3|PFé;
iii. PhyP, PhCO,H, DIAD:
iv. NaBH,, CeCl;, MeOH, 0 °C.

3. i. H,, Pd/C; i1. LiAlH,, -78 °C.

4. i. H,, Pd/C;ii. Li, g NHa.

data. The correct structure of the compound is
IR: 1690 cm

'HNMR: & 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, J =
8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm "°C
NMR: & 197, 165, 130, 129, 114, 56, 26 ppm

@* Pens
Qr“ . Y
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103. frfaf@d @fRar wa # R 7ea 104. SFIfaf@d 3fAfhar # AT 3cU1Q &
Scdiq %
0 N3 COEME 1. Phsp
o 1 )l\// OHC = 2. NaBH;CN
KOH, EtOH

2. HCI COMe
1.
NH /
.

C
2
>
O Cl N
CO,Me
3 1Cl
4,
O HO’J@
- O
4. J/\CQCI 104. The major product in the following reaction is
O

N CO,Me 1. PhsP

-

OHC 2. NaBH;CN

103. The major product formed in the following

reaction sequence 1s CO,Me
O ]
O o
NH
KOH. EtOH
, ¥ NH
2. HCI HO\/\?/\LCOZMG

3, N
1. ” COzME
Cl
Om*(:

4, HO N

| O

105. Tsh 3EY 39 & fov ve @ARET 3madaa v
% - el H, Th S TYEAART [AHSA Bl (f)
dad T I §Eell didl ¢ A, W 3T ThR

et &ar &, & F~(4,)" Ter
4. Cl
O l: # 3. 2. f=1
3. n=-1 4, = —3

Il
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105. The single-particle translational partition 107. farafaf@a 3ffRar 87 & 3cag ATUT BE
function (f) for an ideal gas in a fixed volume

V' depends on the thermal de Broglie

N.
wavelength A5, as f~(A,,)" where @\ /E LI e T s . B
. n=3 2 n=1 N" 0 TiCly, Zn
3. n=-—1 4, n=-3
106. AFAfaf@a AfRar waA 7 3carg ATUr BE @ NHCHO ki F:H
A= B =
- N/&O A

i NBS Me,CulLi
ii. 30% agq NaOH

Ph

Me
O O
Mg e e o= O
A= B = 4 O i —
3 0 N N Ph
Me H H
OH
A = ‘0 B=
4 :_: < j 2
Me

107. The major products A and B in the following
reaction sequence are

106. The major products A and B in the following

reaction sequence are @\ EN“OH conc. H,SOy Ph,CO
N° "0

TiCly, Zn
i NBS Me,CulLi
ii. 30% aq NaOH

Ph Ph
NHCHO
e L s o
OH N O
H
1. ; ij ; ij'”M
= O ph/ Ph
| 7 A= @%:O B = 5
s L e : :
Ph_ _Ph
NHCHO |
%_<> %__G: 3. @ B = NH
3, N0
H
0 0
A= Tio 6 %—O - Cr=C"
® B = —
4, N N  Ph
H H
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108. AFafaf@a 3IMATHIAT hea A ALITAT A AT

- OH
HET 371 Bg . M
CDO LiICH=PPh, x BuCHO .
-78 °C-rt /\/\/OH
2
o'Li* OH
- Ol O
1 ~PPhs By /\/O\/

3.

109. The correct structure of the compound, which

o o shows following '°C NMR DEPT-135 data is
. A= _PPh, 5 Q/\,j\ “C NMR DEPT-135: negative peaks at &
' By 30.2, 31.9, 61.8, 114.7 ppm; positive peak at
130.4 ppm

108. The intermediate A and the major product B MO H

in the following reaction sequence are L.

C[:O LiCH=PPhy BuCHO - /\/\/ O H
-78 °C-rt

oLi* OH
1, =5 QJ&F’PhE e O"”w”;’"‘“eu 3 /\/O\/

N oLt - OH \/\/OH
- _PPhy _ 4.
_— OLi* o OH
| PR WP 110, PatRe 3R R e se §
oLi* OH O
A= B = O
4. _PPh; Cr\f/”\au \)L )J\ NaHMDS
N O -
3 TSO/\{C‘)
109. fAFATIRd °C NMR DEPT-135 3{lehg GRilel \\
arel Jiferes dr Far I gl L.
13 _ O O
C NMR DEPT-135: ®UTlcA® i §30.2, 31.9, L
NN
61.8, 114.7 ppm W; YallcAd MY 130.4 ppm \__/

SRs IS
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3 111. faw=faf@a #f@fsar d fRRT qeg 3cue §

O O
\_)LN\)_J\/O m i. KHMDS
~ R Ph

N\ H P>

i. N
4. O{%‘*Ph
0 j’\ ¥
o
>\ 1 |
" Th
110. The major product formed in the following HO
reaction 1s 2.
O -
O =
i NaHMDS O 0
Ea TsO~
\H\ ‘) 3
1,
O
O
N)J\O
— 4
5\ o :
- H
HO
2,
O
O
N)J\O : ; ; .
\__/ 111. The major product formed in the following
\‘*\“‘ reaction 1s
O




PhSO,HN
1.
O -
H
HO
2z
O =
H
3.
4,
O 4=
HO :

112. TAFATATE@T FATAION P-S & UshAT -1V &l

el AT &
Reactions
O hv _
P g N Et et L * FLTCR
& hv Ph + O
Q ph M _Pn 7 P
0 O

* sensrtlzer *

UihdTT : [ Sled-Uesy
[I. AL BT 1
IT1I. 9ehreiiT drschell
deholdl dcIdTd Sled-Uesy

V. AT esy 11
. P-1I; Q-1V; R-III; S-1
P-II; Q-IV: R-I; S-1I
P-IV: Q-II; R-1IT; S-I
P-IV: Q-II; R-1; S-1II

ol

112. The correct match for the following transfor-

mations P-S with the processes I-1V 1s

33

Reactions
O hv @ B
P Et\)J\/Et Et\)l\ t g
hv Ph
Q \)k/ = Phw + CO
0 0

R©+Dﬁolrv__,o | /Qo
o 0

hv
sensitizer |

Processes: 1. Diels-Alder
II. Norrish Type I

II1. photocycloaddition followed by
Diels-Alder

IV. Norrish Type 11

1. P-1I; Q-1V; R-1II; S-1
2. P-1I; Q-1V; R-I; S-11
3. P-1V; Q-1I; R-III; S-I
4. P-1V; Q-1I; R-I; S-111

113. frafaf@a sfaferar 7 foxfaa A& 30 &
I. s-BuLi (2 equiv.)

- NH; -78°C -_
) CO,Et
N i. X
S
H [ 3
1
A W
Z O
N
4 CO,Et

Z
N\ //
=
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113. The major product formed in the following 114. Structures of the intermediate A and the major
reaction 1s product B in the following reaction sequence are
I. s-BuL.i (2 equiv.)
o NH; .78 °C
» CO,Et /\/X (PhO),P(O)N; t-BUOH
N - A - B
[\ = "'CO,H Et;N
S
A= /\/X B:
2 1. = ““NCO == “"NHBoc
|
| e A= /\/X PO(OPh) E—/\/X
N V} A N
| s /
0
7
= \ 3 A /\% ‘ 5=
3. A\ \ ' = CONj; =/ "OtBu
H
) /\/X ///O
4. N \ | Y A= N ., _PO(OPh), B= .
| ' ”/ = “OtBu
0
NPZ
N
H O

114. farafaf@a 3fAfRAr v A& ALITAr A 9T
ACYT 3¢9 B &l WId &

115. Feafaf@a 3 w7 F e 7

341G §
/\% (PROLPONs —  tBUOH
X" “COH Et;N 1. HOCH,CH,OH, TsOH
O : ol
| B /\/X CO,Me |
- X = “"NHBoc 2. Cp2T|—CI

3. Hy0*

, A= /VX (POOPN; B= ; ;
P COEMe
A= B =
3. X" "CON,




115.

The major product formed in the following
reaction sequence 1s

1. HOCH,CH,OH, TsOH

O »

: AI/*’"’
CO,Me [
2 szTI_CI
3. H,0*

CO,Me 7

] é@z ' 5&
Oﬁ Of\\

116. 3TTATHI P-S JAT AISFAlh0T & ATl [-[IV
& I ey AT T

Reactions
O O
H', hv
P -
NaHEO '
a
WEt 3...
Q HO Eg-uEt
e
- ®
\\“\

n-Bu;SnH

AlIBN

W

S Br S
toluene

80 °C

ATSFATHION &b o1 : L gl ATSFellehIur

II. Nazarov HIB‘GI—_(»ﬂ?F{UT

I11. FHeleh ATSFellhU]

V. Sclcl HIScFellch{oT
P-1V; Q-1; R-1I; S-I11
P-11; Q-I; R-1V; S-II1
P-1V; Q-11; R-111; S-1
P-11; Q-I; R-11I; S-1V

e B
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116. The correct match for the reactions P-S with
the names of cyclizations I-1IV 1s

Reactions
O O
H”, hv
P »
NaHEO '
a 3
Q HoO ™ ] E‘g-..gt
o
o O
H* h
R = \ﬁi
[~

n"ELlaSnH

AIBN

toluene
2 R

S BT e e

Names of cyclizations: 1. halocyclization
II. Nazarov cyclization
III. radical cyclization
IV. electrocyclization

1. P-1V; Q-I; R-1I; S-111
2. P-1I; Q-I; R-1V; S-111
3. P-1V; Q-11; R-III; S-I
4. P-1I; Q-I; R-1II; S-1IV

117. farafaf@a sfafear & ffa #eg 3cue &

1 mol% K,0sO,(OH),
(DHQ),-PHAL

Ph
“FCo,Et >
MQSOzNHE
K4Fe(CN)g
OH OH
Ph. - Ph.__~
! N~ COEt 2 N CO,E
OH OH
OH OH
Ph Ph
: \/'\cozEt + j/‘\cozEt
OH OH



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

1 mol% K,0sO,(OH),
(DHQ),-PHAL

Ph
~F T C0,Et -
MeSO,NH,
KsFe(CN)g
OH OH
Ph.__~ Ph.__~
1. \/\COZEt 2. \(\COQE’(
OH OH
OH OH
Ph Ph
3. \i/!\COZEt 4. \I/LcozEt
OH OH

118. AT @d JTARHAT T A ﬁ?ﬁ?—fﬂm 3yl

36

ATJUTBg
| diethylacetylene
N—=|.pn diethyl maleate dicarboxylate -
!.*‘ o o
Ts Cu(acac),
EtO,C
el = L CUE
1. A= Ts—N B= Ts—N |
CO,Et
CO,Et 0, ¢ 2
EtO,C
CO,Et CO,Et
2. A= Ts—N B= Ts—N |
CO,Et
CO,Et £10,C 2
EtO,C
Sk = CO,Et
3 A= Ts—N B= Ts—N |
CO,Et
CO,Et E10,C 2
EtO,C
LOEt 3 CO,Et
4., A= Ts—N B= Ts—N_ |
CO,Et
CO,Et EIO 2
118. The major products A and B formed in the
following reaction sequence are
| diethylacetylene
N=|.pn diethyl maleate dicarboxylate B
/ e o
Ts

Cu(acac),

CO,Et "% coE
1. A= Ts—N B= Ts—N |
CO,Et
CO,Et £10,C 2
EtO,C
72 A= Ts—N B= Ts—N |
CO,E
S, EtO,C -
COEt =102 CO,Et
3. A= Ts—N B = Ts—N;:I:
CO,Et £10,C COEt
COEt 92 CO,Et
4 A= Ts—N B= Ts—N |
CO,Et eo,d o
119. rafaf@a sfafrar # R qeg 3 §
2 1. P40, heat
o L, _rroem
H 2. 1. diethyl maleate, heat
O ii. HCI, EtOH
CO,Et
1. EtO,C ‘ X OH
—
N
COsE
2. X CO,Et
w
HO N
CO,Et
3 '« COZEt
»
N OH
CO,Et
4.

Etozc/f\\;t
»
N OH



119. The major product formed in the following

reaction 18

1 P401U! heat

O
EtO\H)\ N J‘I\ o
H 2. 1. diethyl maleate, heat

O ii. HCI, EtOH

CO,Et

L EtOZC\]\)\\/LOH
P
N

CO,Et

. \/I\)TCOZEt
»
HO” N

CO,Et

L
N OH

CO,Et

4. EtO,C A\

»

N OH

120. AFaTai@a JIATHAT o7 H 3o &

3cqie AJUT Bg

. E heat & hv R
@ e - - 122.

I- A= \ B =
A = |

2. \
A =

: Aﬁ
A =

4. ﬁb

120. The major products A and B formed in the

121.

121.

- &
L & 122,

following reaction sequence are

gfe V dur 7 T Hold UBTFIT(‘;—:) g+

3

SIS BT &, 9 g (1 ddT a ShALU: AR

1. Cp 2, Cy
3. (p —Va 4. Cy +Va

If U 1s a function of Vand T, (3—U) 1s equal to

r/p
(m and a are the internal pressure and the
coefficient of thermal expansion,
respectively.)
1. Cp 2. Cy
3. Cp—7mVa 4. Cy +nVa

m Ggid &I $UT T JAdSR dFd o1l
WZ&HQT& %,ﬁtlﬁ:tﬁﬁ?r%lsﬂﬁ
TAH 3cdiold 3IEAT & AT Far  gar
I9FSCAr hHAU: &

h? (2 he (17
L. Bm(ﬂz)'l 2. Bm(nmz)'z
h? [ 5 h? (5
3. 8m (4&3)’1 4. 8m (az)’z
For a particle of mass m confined In a
rectangular box with sides 2a and a, the

energy and degeneracy of the first excited
state, respectively, are

g () 2 o (3) 2

3.4 (35) 1 4. L(2),2




123.

124.

124.

125.

123.

126.

3cUcod hldl & Toldeh cldl SR 9T &Y
UIRehdl p &l k-mer 30 fA@a & fov AT
Pt &

L. "
3. p*1(1-p)

2. p(1 —p)<
4; pk1

The condensation of a hydroxy acid produces
a polyester with the probability of linkage at
both ends being p. The mole fraction of k-mer
chain formation 1s

1. p*
3. p71(1 -p)

2. p(1 —p)*?
4, p*1

ar Stefrd 1:1 faegd-3vaey fasra A a1 B
hHA: THool dMUl, T, dAT Ty dAT HIGAAT C,

dur Cg W gl 3Ar 3618 oFsdl A
arair, Iafe

. Ty =2Tg AT C, = 2Cg

2. Ty =2Tg dAT C, = Cg/2

3. Ty =V2Tp dT C, = 2Cp

4. Ty =2Tg U C, = V2Cp

Two aqueous 1:1 electrolyte systems A and B
are at different temperatures Tp and Ty and C4

and Cg concentrations, respectively. Their
Debye lengths will be equal if

1. Ty =2Tg and C, = 2Cq

2. T =2Tg and C, = Cg/2

3. Ta =v2Ta and €= 2Cp

4. Ty =2Tg and C, = V2Cp

f9wq THg C, H TAMAT THAT g, H

Heholel ¥ St Tdeq HHAE WIed 8T &, 6 ©

L. & 2. B

3. D 4. D,

The point group obtained by adding symmetry
operation g to the point group C, is

1. S, 2. Cyup

3. D,y 4. D,

9T SdRT Uiald &y faddes &l AT Iig
gucedie Agid & HOR-Ial HAlSed & 9red
Y fades & e dH AT @ 3™ g o
ggg Yo (b) dAT a1 fHedsr S Foamsi

& T & ALY Y g
l. b=T1+T2
3. b>n+n

2. b<nr +r
4. b<n +rn
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126.

127.

127.

128.

If experimentally observed rate constant is
greater than the maximum value of rate
constant obtained using hard-sphere model of
collision theory, then relation between the
impact parameter (b) and sum of the radiu of
two reactants 1s
1. b= 1 4 ()
3. b>ri+n

) b<T1+T2
4. b£T1+T2

Ueh ifdTer T YIGTAT IR A AT AT
g

ArSadl OA, AC dUT AB & Tollg g &AM
tan%, tang d=2AaT1 tang. e Tolledeh AT ITelel
& foIlT AH s#er: 300 K a4 3 kJ mol ™' &I, o
el T 3TIdT A Sif IRaclel g9 g &

1. 10 tan= 2. 10 tan=
3 4
3. 10 cot— 4. 10 cot—
3 4

Phase diagram of a compound is shown
below:

The slopes of the lines OA, AC and AB are

tang, tang and tang, respectively. If
melting point and AH of melting are 300 K

and 3 kJ mol™' respectively, the change in
volume on melting 1s

1. 10 tan—= 2. 10tanZ=
3 4
3. 10 cot= 4. 10 cot=
3 4
15 O ol JHIEAT [ A AT 4 TIU H

faaRa fRar a™ar g1 39 e & FAT ¢
9 HISs FA Jgf giar gl 3ifad @Ear g
bl &
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t o ° 130. TAFATTET ATATRIAT A Tad HET 3cUlq 8

000 0000

E 000 co0oo 0000
000 0O 0000
H

000 00000 ©00000

0000000 000000 0000 000000 ! /’,.-"' O CFBCO3H
1 II 111 \Y % \ >

1. 11 2. I H
3. IV 4. 'V

128. 15 particles are distributed among 4 levels as O
shown 1n state I. Heat 1s given to the system H
and no work 1s done. The final state could be

\ O

A = o 00O 0000 O

00 00O o000
E 000 O 000
0000 00000 ©00000

©000000 000000

0000000 000000 0000

[ I 111 [V Vv 2

1. T 2. I
3. IV 4. V O
O

H
H O
O
H
129. Ts gfAST 3MIET A S giAHecadd H & |
1Y HFYC dgl T §, & [T AT Nfav 3. O
A T TSI Boled P, & dAT H T TSI
Holed P, &1 H & T A® FFgRex ([4,H]) H
H
O
H

O

3
& 3ad AT & AT GEr FUA §
L. @t (4 |[A, H] ) TUT (P, |[A, H],) . O
3-1'?1?5 % (j:\‘t

2. ddol (P, |[A, H]lY,) AT & olfeheT
(Y2 |[A, H]|,) 31T B
3. hdel (h,|[A, H][,) YT & oAfehad

(Y11[A, H][1py) 3T B

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

J H o
y CF,CO4H
129. For a hermitation operator A, which does =
NOT commute with the Hamiltonian H, let
); be an eigenfunction of A and 1, be an H

eigenfunction of H. The correct statement
regarding the average value of the commutator

of A with H ([A, H]) is: o
1. Both (14 |[4, H][;) and H
(Y, |[A, H]|Y,) are non-zero I, M
2. Only (Y4|[A, H]|Y,) is zero, but /ﬁ: O
(Y, |[A4, H]|Y,) is non-zero @) l\/
3. Only (Y,|[A, H]|Y,) is zero, but H
(W,|[A, H]|,) is non-zero H O
4. Both (¥1|[A, H]|;) and 2.
(W, |[A, H]|Y,) are zero | O
o



131. NaCl, CaCl, 9T LaCl; & STelld Tdelded, HET
IS FlHIAT JoMH  (In y,) TAT AR
Aleedl (c) & ALY Reafaf@d IR AT gl

0
A
g B
k=
C

-1

0 Jeo o001
el f[ddeT §
NaCl CaCl, LaCls

] C B A
2 A B &
3 A C B
+ C A B

131. Aqueous solutions of NaCl, CaCl, and LaCl,
show the following plots of logarithms of

mean 1onic activity coefficient (In yy) vs.
molar concentration (c¢):

0
A
= B
k=
C
1
0  Je 0.1

The correct option is then

NaCl CaCl, LaCls;

Q> > 0
v liv @ W

> () W

.
2
4.
4.

132. 1-d SR H 39U T hl fdeadd Ha&am
H 3T HA9T &1 AT YT & Flfeh

132.

133.

133.

134.

134.

. [p,H] =0
2. V(494e=2rel) = 0

3. HgfAC &
4. HGEAT IREY dAT €W &

Average value of momentum for the ground
state of a particle in a 1-d box 1s zero because
1. [p,H]| =0

2. V(potential) = 0

3. H 1s hermitian

4. the state 1s bound and stationary

gIsgloled  GRAT] I fodeeidd  Haedr &
AT Foll o9THIT 13.6 eV g1 Het &r

[Faas 3aear # TUfast F91 g ST

1. =54.4¢eV 2, —2T.2eV
3. =13.6eY 4, —108.8 eV

The ionization energy of hydrogen atom in its
ground state 1s approximately 13.6 eV. The
potential energy of He™, in its ground state is

approximately
1. -54.4 ¢V 2. =27.2¢V
3..—-13.6eV 4. —108.8 eV

3faRea g=aig Awqor T & gy S & 78
3

E 2C; 3o,
A, |1 1 1
A» | | —1
E 2 -1 0
| & 6 0 2
[l ST ST & d8 ©
. A, + A, + 2E
2. 24, + 2E
3. 24, + 2E

4. 24, + 24, + E

The character table of (s, point group is
provided below, along with an additional
reducible representation, I

H 2C3 30,
A, ] 1 1
A, |1 | —1
E 2 -1 0
I 6 0 2

['is given by
1. Ay + A, + 2E
2. 2A1 + 2E



135.

135.

136.

136.

3. 24, + 2E
4. 2A, + 24, + E

gIsglold 307 & AT &I 3MUgeh 3fidce
f@gid & 3ER HEeUd g, A
fa3eea o, 31T'r'ﬁa$ 3facdr &1 f@&AoT ar
gISgIoldl GTATUAT o GRATUAIT  JTiecel &
f@?ﬂﬁﬂwﬁm%l AE  HeAoH
Redrelc daholad &1 Bfdd Tfas dmer

o gd greqd @iar &, 98 ©

2 2 2
l. o5 + 0y, 2. 0 1

2 2 2 2
3. o5 — 0y, 4. o, +50‘u
In simple molecular orbital theory of

hydrogen molecule, bonding o, and anti-

bonding g,, molecular orbitals are constructed
as linear combinations of atomic orbitals of
two hydrogen atoms. The spatial part of a
purely covalent singlet  wavefunction 1is

obtained by

2 2 2
l. o5 + 0y, 2. 0; 1

2 2 2 . 1 2
3. 05 — 0y 4. 0g + 50y

AT olifolt foh &gdl Fol & A H

1, Yo, 3 ... Toh HYHAGT GIfelT & d¥ET Held
g 3R ¢g, 10, ... Th T ATdl alelh o
d@T Boled gl Ulcleh Qldl Welsddl H hegd
Fdleed TEAT &Ad ¢l &I §

Yo = a;¢y + a,p, + az@,

Y, = b1y + bypy + b3gg

Y, = c;p1 + C2Ps

PY; = di¢s + d, s

fArifaf@a & @ Af¥g (FORBIDDEN) faed

fega @ewAor § (GHd 30T & AT
fAcemes # Y& AT dllfaiv)

1. ]]1)[]_'}1/)1 2, l/){}"'”abz
3. ]]b[] - lpg 4. lybl — .lbe

Suppose Y1, Y,, P53 ... are wavefunctions of an
anharmonic oscillator and ¢, ¢ ¢, ... are
wavefunctions of a harmonic oscillator with
increasing order of energy. The subscripts
denote vibrational quantum numbers in both
the cases. Given

Vo= a1 + ayp, + azg,
V1= b1y +  bypy + b3g
Vo= a1+ s
Y3 = digpz +  dyos
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137.

CH,Cl1 COO™ + OH"

137.

CH,CI COO™ + OH"

138.

the FORBIDDEN electric dipole (assuming
the dipole operator 1s linear in normal
coordinates) transition among the following is
L. Yo = Yy 2. Yo=Y

3. Yo = Y3 4. Y=Y,

ST [aedsd | ™A ATRTRAT

> CH,OH COO" + CI

& ToIT Tgr 9 ¢
1. &I &l dgaT &Y Taddieh daf el &

2. WAL & Feall &I fadcier aa

ol &

3. 3Tk Hiegdl &l Faldl &I [ddrh
"eT &l &

4. GThIUT &I Toerdl HATcHS gl

For the chemical reaction in aqueous solution

the correct statement is:

1. Increase of pressure increases the rate
constant.

2. Increase of dielectric constant increases the
rate constant.

3. Increase of 1onic strength decreases the rate
constant.

4. The entropy of activation is positive

FTail Sofel hd PIH Il & Tg [oead AT H
afold g1 I8 Ush FeUIsy gulsd Ug 4 URH
grar &1 sue foay Afese fopar = g, a8
3

A
D
\Y
B
C
P

l. AB 2. BC
3. DC 4. AD

> CH,OH COO™ + CI



138. The figure below describes how a Carnot
engine works. It starts from the adiabatic
compression step denoted by

A
D
Vv
B
C
5

1. AB 2. BC
3. DC 4. AD

139. T 31T A, B @1 C & ATARMYUT FAATA dF

T T & ¥ o= &) e

gfaerd <ol &

1/0

A
B

C

1/P

0 Iddg &I

g1 AT & FTARNYoT gRATT &1 & FH §

L.
3.

A>B>C
C>A>B

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

139. Adsorption isotherm of three gases A, B and C
are shown in the following figure, where 0 is
the percentage of surface coverage.

A

1/P

The correct order of the extent of adsorption
of these gases 1s

I
3.

A>B>C
C>A>B

2 B A C
4. C>B>A

140. Ush goel IFdhIT &9 oldlled W, TG {olh &
Sehidd  3AMYUT TUGFCH H Tah oS 3

H|

1

ol H fawifoia g Sl §1 golies

$ ol
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140.

141.

141.

TR 98 IHAUT JARFET gidr & 3o

FdlecH TEIAT ())&

1. O
3. 2

2. 1
4. 3

Upon application of a weak magnetic field, a
line 1in the microwave absorption spectrum of
rigid rotor splits into 3 lines. The quantum
number (J) of the rotational energy level from
which the transition originates is

1. O 2. 1
3, 2 4. 3

D, fdeg THg & felv 3fderator ATRof
ar =Y §

D:. |E 2C, 3G,
A, |11 1
Ay |11 2
E |2 -1 0

2 +y2, 72
Z, R,

(X, ¥),
(R Ry)

(x*-y?, xy),
(xz, yz)

5q fdoq @ & v fAmfaf@ad & @ @&

hUA g

. 9UT §9 8 FATAT &9 & oATHST HIS Sl
[R-GfshT § &I, BT THT gl

2. gt IR-GfhT AT AYSE T THA 3fhd
LGINKICESE S

3. gAY THA ATH AISl Al [R-Gfhd
gl HTa2TH gl

4. IR-TfhT ATHSA HIST & UFH JIA HT S
39HSE gl, FT gl HHT g

The character table for the D5 point group is
provided below:

7. R,

(X, Y),
(Ry, Ry)

P )
X +y, Z

(X°=y%, xy),
(Xz, yz)

For this point group, the correct statement

among the following is:

1. It 1s possible to have a totally symmetric
normal mode of vibration which 1s IR-
active.

2. All IR-active normal modes are

necessarily Raman inactive




142.

3. All Raman-active normal modes are
necessarily IR-active

4. It 1s possible to have a pair of IR-active
normal modes that are degenerate.

efAcaI@Ia H aur 9amATT difdsh 3THR T

ToAld Y, @I Fall E; ol HIl Ied Hila

& fov YW@+ faovor fohar a@r g1 ar 3mar
(ofifdeh) Weladl F E,(2) < E,(2) WT°d 8IdT gl
3 AN (cllldeh) Beldl @ ST YhR dlel hife
T Foid E;(3) < E,(3) < E;(3) wied gt gl
fAFATelfd & & ST g« gla, dg gl

Ei(2) <E;(3);  E(2) < E;(3)

E.(3) = E;(2); Ex(2) < E;(3)

E:(2) <E(3); E;(3) < Ey(2)
51(3) = 51(2); Ez(?’) = Ez (2)

v ol B

142. Choosing some Hamiltonian H and an

143.

orthonormal basis, a linear variation 1s carried
out to get approximate energies E;. With 2

basis functions, one obtains E;(2) < E,(2).
Taking 3 basis functions, similarly three
ordered energies E;(3) < E,(3) < E;3(3) are
found. The relation which holds from the
following 1s?

. E;(2) < E;(3); E»(2) £ Ey(3
2. E\(3) S E1(2); E;(2) < E;(3
3. E1(2) < E1(3); E,(3) < Ez(2
4. E;(3) < E;(2); E,(3) < Ey(2

gie ¢ M IRAS Alegdl C, & dl AT hife
$r HAFAT 3¢ > 3curEr HF 7T Iy ged

2kCo? " kG
3 2
" 2RC, © 3kCy?
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143.

144.

144.

145.

1435.

Halt-life t, ,, for a third order reaction 3C —
products, where Cj 1s the initial concentration

of C, will be
3 1
5 2. —
2kC, kC
3 2
3. 2kC, 4. 3KkC,?
Ush NMR TIFCHIRX H 25T & gFaeh

giFAfId &1 'H T aTRAR Q&R0 3gid
100 MHz g1 38 TUFCIAICY H 39T Sl AT
Fsar Igfd @ Trag FFahd &lF dlad
25x 1074T &l 38 39R0T H 90° Jod I

Jafer &
1. 25 x 10~ °s 2. 50 % 10 %s
3. 25 X 10755 4. 50 x 10" °s

In an NMR spectrometer containing a 2.5T
magnet, Larmor precession frequency of 'H is
100 MHz. The radiofrequency used in this
spectrometer has an associated magnetic field
strength of 2.5 X 10™*T. The duration of a
90° pulse in this instrument 1s

. 25%x107°s 2. 50x107°s

3. 25 X107 s 4. 50x10~°s

Teh I Tald SATedsh & [olT Teheh Tl hl
JFAIS dUT & Hieeldhe JHAGI Toheed

JHdl o AT 9O, & CoLIGEED S

HATT Tal af hdl &, 98 &

1 5112 2 71;’2
3: 11%# 4: il

For a simple cubic lattice, the ratio between
the unit cell length and the separation of two
adjacent parallel crystal planes can NOT have

a value of
{52 L

3. 111 4. 132
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[ FOR ROUGH WORK ]




