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LIST OF THE ATOMIC WEIGHTS OF THE ELEMENTS

3

Element Symbol Atomic Atomic Element Symbol Atomic Atomic

Number Weight Number Weight
Actinium Ac &9 (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 0291
Barium Ba 56 137.34 Nitrogen N 7 14.007
Berkelium Bk 97 (249) Nobelium No 102 (253)
Beryllium Be 4 9.012 Osmium Os 76 190.2
Bismuth Bi 83 208,98 Oxygen O 8 15.9994
Boron B 5 10.81 Palladium Pd 46 106.4
Bromine Br 35 79.909 Phosphorus P 15 30.974
Cadmium Cd 48 112.40 Platinum Pt 78 195.09
Calcium Ca 20 40.08 Plutonium Pu 94 (242)
Californium Cf 98 (251) Polonium Po 84 (210)
Carbon C 6 12,011 Potassium K 19 39.102
Cerium Ce 58 140.12 Praseodymium Pr 59 140.91]
Cesium Cs 55 132.91 Promethium Pm 61 (147)
Chlorine Cl 17 35.453 Protactinium Pa 91 (231)
Chromium Cr 24 52.00 Radium Ra 88 (226)
Cobalt Co 27 58.93 Radon Rn 86 (222)
Copper Cu 29 63.54 Rhenium Re 75 186.23
Curium Cm 96 (247) Rhodium Rh 45 102.91
Dysprosium Dy 66 162.50 Rubidium Rb 37 8547
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 G 19.00 Silicon Si 14 2809
Francium Fr &7 (223) Silver Ag 47 107.870
Gadolinium Gd 64 157.25 Sodium Na 11 22,9898
Gallium Ga 31 69.72 Stromtium Sr 38 87.62
Germanium Ge 32 - 72.59 Sulfur S 16 32.064
Gold Au 79 196.97 Tantalum Ta 73 180.95
Hafmium Hf 72 178.49 Technetium Tc 43 (99)
Helium He 2 4,003 Tellurium Te 52 127.60
Holmium Ho 67 164.93  Terbium Tb 65 158.92
Hydrogen H I 1.0080 Thallium Tl 81 204.37
Indium In 49 114.82 Thorium Th 60 232.04
lodine [ 53 126.90 Thulium Tm 69 168,93
[ridium Ir 77 192.2 Tin Sn 50 118.69
[ron Fe 26 55.85 Titanium Ti 22 4790
Krypton Kr 36 83.80 Tungsten W 74 183.85
Lanthanum La 57 138.91 Uranium U 02 238.03
Lawrencium Lr 103 (257) Vanadium A 23 50.94
Lead Pb 82 207.19 Xenon Xe 54 131.30
Lithium Li 3 6.939 Ytterbium Yb 70 173.04
Lutetium Lu 71 174,97 Yttrium X 39 88.91
Magnesium Mg 12 24312 Zing Zn 30 65.37
Manganese Mn 25 54.94 Zirconium Zr 40 91.22
Mendelevium Md 101 (256)

*Based on mass of C'? at 12.000... , The ratio of these weights of those on the order chemical scale (in which oxygen of natural

isotopic composition was assigned a mass of 16.0000...) is 1.000050. (Values in parentheses represent the most stable known
1sotopes)




39A HeAHd Faars
Solgrelel ol GedATT 9,11 x 103 kg
o fadis 6.63 X 107%%] sec
SoIFeTe] T AT 1.6 X 107°¢
STecHA faadis 1.38 X 107%%J /K
OaRTer ST 9T 3.0 X 10°m/sec
1,6 % 10°%%]

1.67 x 10™%7kg
6.67 X 1071 *Nm?kg=*

ﬂga';ﬁ' GEGIC 1.097 x 107m™?

HTTITTEY HEAT 6.023 X 10%*mole™"

8.854 X 10~ 12Fm™1
47 X 107" Hm™

e g Raas 8.314/K *mole™*

USEFUL FUNDAMAENTAL CONSTANTS

Mass of electron 9.11 x 10™%*kg
Planck's constant 6.63 X 10734 sec
Charge of electron e T0-2C
Boltzmann constant 1.38 x 107%3J /K
Velocity of Light 3.0 X 108m/sec
1.6 X 10~7)

1.67 X 10™%"kg

6.67 X 10" 1*Nm2kg~>

Rydberg constant 1.097 x 10’m™!
Avogadro's number 6.022 x 10%3mole™*
8.854 x 10~ *2Fm™"

41 % 10”"Hm™?

Molar Gas constant 8.314/K " *mole™!
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Consider a square of side a. Fit the largest
possible circle inside it and the largest possible
square inside the circle. What is the side length of
the innermost square?
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1. 2 T, 2. 1/3 &AL

3. 2/3f&aAr. 4. 1/2 f&aT.

Walking from my home at a speed of 5 km/h I
am 8 minutes late in reaching my office. If I walk

at a speed of 8 km/h I reach 5 minutes late. How
far is my office from the house?

1. 2km 2. 13km
3. 2/3km 4, 1/2 km
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A, B and C are three distinct digits. If they are
added as below,

A B C
- A B @
+ A B &
C = C
find out the value of A, B and C
1. A=3,B=4,C=5
2. A=2,B=3,C=1
3. A=5,B=1,C=3
4. A=1,B=8,C=35
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A tight fitting band is wrapped around the
Equator. Another circular band whose length is
I5 m more lies at a certain height over the first
band. A group of human beings attempt to pass
under the longer band. Can they walk under it?
(Earth’s circumference is roughly 40,000 km.

The height of human beings is between 1 & 2 m)
Yes

No

Can not be determined
Only those with height less than 1.7 m
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afe; NET14 U9 NET15 9 3t $r ey g
& foTas 3T 1T = 157229, G N + E + T fgar

BITT?
[R5 25
= e 4. 72

I[f NET14 & NET15 are five digit numbers such
that their sum = 157229, then N + E + T would
be

[ I 24 1 v2]
3523 _ 4u, 2
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A cylindrical cake is to be cut into 16 equal
pieces. What i1s the minimum number of cuts
required to do so?
. .9 Pl ok
2t 4. 5
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N is a two digit number such that the product of
its digits when added to their sum equals N. The
unit digit of N would be
1. 2.
3. /8 4: 39
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IfP+== 1andQ+%= 1, then what is PQR?

Q
1. -1
P
3, =2
4. cannot be calculated
9 3 @ 5 § Rwiaa Far sar g ar
NG FAT 87
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3. 3 4. 4
What is the remainder when 3*° is divided by 5?
§5 858 Lia T
3.3 4. 4
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If equal weights of 22 carat gold (alloy of 22
parts gold and 2 parts copper by weight) and 24
carat gold (pure gold) are mixed to form an alloy,
what will be the weight proportion of copper in
the alloy?
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4. THAT JHEHT &

A 4m X 4m floor needs to be covered by tiles of
size 2m X 1m. Two diagonally opposite corners
of size 1m X 1m should be left uncovered. How
many tiles are required to complete the job
without breaking the tiles or overlapping them?
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afe 42 - 26, 71 — 78, 33 - 16,

dd 62 -

I. 68 2a7054
S5 98 4. 39
If42 —» 26, 71 — 78, 33 — 16,
then 62 —

I. 68 25 D4
3, 38 4. 39
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A shopkeeper sells a file and a notebook for Rs
277 to the first customer, a notebook and a pen for
Rs 31 to the second customer and a pen and file
for Rs 29 to the third customer. The prices of the
items are rounded in rupees. Which of the
following inferences is correct?

I. The pen is the costliest of the three

The file is the costliest of the three

The notebook is the costliest of the three

The sopkeeper sold the different items to
different customers at different rates.

fher, 3031 N

Th FIAAY & gahR (1 X1 x 1m3) @os §
SEH AEeER §Adend fasier g1 fasr &
BISd Y, 20 x 20 x 5 H.AL’ & A3f0FaR fFaeh
qfear ¥ ST Ty &

1. 200
3. 400

2. 300
4, 500

The diagram shows a cubic block of marble

(1 X 1 X 1 m?) having a planar fracture. What is
the maximum number of slabs sized 20 % 20 X

il B e =

5 cm? that can be cut from this block avoiding

, the fracture?

1s.

15.

300
500

80 |

70 + l
60
50 —+ ——+—+

40

B
20
10

% of marks scored in Pre-Ph.D. exam

40 50 o0 70 80 90 100
% of marks scored in M. Sc. exam

qd-Ph.D. 9feT # 10 faeznfdat & wreais qur

39 ZART M.Sc.U{ET & WAl & IM% &

T AT & e 7§ Hla-ar 597 22

1. ar faearidat & qa-Ph.D.adiem & M.Sc.
GIRTT T HYETT dga} 3HF U 7

2. d fagardf fSegist 9a-Ph.D. 9w &
50% 31 9red fFd =gl M.Sc. adam &
3 ufaRra & grea 73 §

3. & fagaat & qd-Ph.D. @ M.Sc.
WA & A gfava 3 9 §

4. gg facardl f3ws M.Sc. afiemr &
Fafdes 3w 3 % 38& & 9d-
Ph.D. qfieT # #ff §aifs 3% 3 §

80
70 +- +

60
50 +—+—+
40 I -

30—1—¢
20

10

% of marks scored in Pre-Ph.D. exam

40 50 gp 70 80 S0 100
% of marks scored in M. Sc. exam
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Pre-Ph.D. exam score of 10 students are plotted
against their M.Sc. marks. Which of the
following is true?

1. Two students have scored better in Pre-
Ph.D. than their M.Sc. exam.

2. All those students who scored 50% in
Pre-Ph.D. scored more percentage of
marks in their M.Sc, exam.

3. Two students scored the same percentage
of marks in their Pre-Ph.D. and M.Sc.
exams.

4, The student who scored maximum in
M.Sc. is the only student to get maximum
in Pre-Ph.D. exam.

feary & wHaofr 3T & sin(A)cos(B) +
cos(A)sin(B) T HIT FIT g7

A

3T, a. -1

With reference to the right-angled triangle
shown, what is the value of sin(A)cos(B) +
cos(A)sin(B)?

A
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3. N,PH3IH AT ¢
4, N, K@ 3IH H €37 ¢

L 1s the tallest and eldest of a group of five
people K, L, M, N and P. M is elder to N and
shorter than K. M and P are of same age and P is
taller than K. N and K are of same height and K
1S younger to P. Which of the following
inferences is certain?

. Pistaller than M

2. N s the youngest

3. NiseldertoP

4. NiseldertoK

il iAS U qUIRl & OGS 3 T &

aXET § A 3% 9t &7 T FGT gE?
1% 2. 14
3. 16 4. 24

If the product of three consecutive positive
integers is equal to their sum, then what would be

the sum of their squares?
19 P

3. 16 4, 24

UF oF Ul & do @ A o gued
(TF) ¥ ¥ d W H n MFR AF H
H T Sar gl g A Qo F9 @ Rue S At
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1. ddn AT 9T AT F&r

2. da ngAT W AR

3. d W AR #df W n R R

4, d W MR G nT @R

A tall metal cylinder is filled end-to-end with »
snugly fitting spherical wax balls of diameter 4.
If the balls melt completely, the volume fraction
occupied by the melted wax is

1. independent of both d and n

2. dependent on both d and n
3. independent of 4, but dependent on »

4. dependent on d, but independent of n

FC APHRI & FT AGTAIT THst ey o
20 ¥ SURT AGTGT dA¢1 s 0, APHRT
HYE H &7 ¥ $H UTh HOA! THs, a;
AEART A WOW # FH @ FH & AGRA
9F3, FH TWE 0 AGHART A H9® # SF 20
Aofodr 93| Fo hder Fofedr g&sr T4
1. a,+a; +a;+ + ay

2. a; +2a,+3a; +++ 20a,,




3. 20(a; +a; +as+ -+ ay)
4, 20(!11 + 2a, + 31’.13 s st 20{12“)

20. Some fishermen caught some fish. No one caught
more than 20 fish. @, number of fishermen caught
at least one fish among them, a; number of

fishermen caught at least two fish among them, 24.

and so on and a; number of fishermen caught

exactly 20 fish among them. How many fish were
caught?

b ﬂ1+ﬂ2+ﬂ3+“'+azu
2. a, + 2&2 + 3!'.'13 o Y o 20&2{'
5 20(&1 Ta;t+az3+ -+ ﬂzg)
4. 20(a; + 2a; + 3az + - + 20a,q) 25,
HI'T \PART 'B’
21. CH;"H NBAIAEd eauTfcags 3T &
. [Fe(CO)s] 2. [Mn(CO)s]
3. [Cr(CO)s] 4. [Ni(CO),]"
21. An nrgannmetalhc fragment that is isolobal
to CH;' is
1. [Fe(CO)s] - 2. [Mn(CO)s] 23.
3. [Cr(CO)s] 4. [Ni(CO);]

22. Wﬁﬂlmggma:ﬂwa’gm%m
TRFT TUr JAAfFd gFed gt
(B.M. H) A 0 U1 ~35 § oaEs

I &
L Pmet 2. Pr'f
3 By’ 4. Sm**

26.

22. The calculated and observed magnetic
moments (in B.M.) of aqua complex of a
lanthanide ion are 0 and ~3.5, respectively.
The Ianthamde ion is
. Pm” 2. Pr”

3 Ene 4, Sm”

23. oifre Y HF & ey Reaw 2o &, aw @

1. ASFg 2 PF5

3. BF; 4. BI‘F; 26.
23. The compound that gives a basic solution in

HF is;

Ip ASFj o PF5

3. BF3 4, BTF;

24, VSEPR & & HATUR T [XeFs]” @UT BrF.
% v ygFq smgfaar § o

EH_
I
{

Based on VSEPR theory, the predicted

shapes of [XeFs]™ and BrFs, respectively, are
I. pentagonal planar and square pyramidal

2. square pyramidal and trigonal bipyramidal
3. trigonal bipyramidal and square pyramidal
4. square pyramidal and pentagonal planar

AFFC & AY Al NRIA qur Fergia
3F, Aaar AffE sa §1 dwee #ir
udr &r

1. Ml )R JAIIIA BT B

2. T IR HTerdeRor B B

3. URRH & Fry HtRfetor @ar & aur

Both potassium and sulfuric acid form

intercalation compounds with graphite. The

graphite layers are

. reduced in both the cases

2. oxidized in both the cases

3. oxidized in the case of potassium and
reduced in the case of sulphuric acid

4. reduced in the case of potassium and
oxidized in the case of sulfuric acid

NGRS Fur s fAafRe
a0, TS & e AT T

Fgd (em™ ) §, FAA:
l. ~850¢AT 1100

2. ~750 YT 850

3. ~8507TYr 850

4. ~1100 =T 850

The resonance Raman stretching frequencies

(in em™) of the bound O, species in oxy-
hemerythrin and oxy-hemoglobin,
respectively, are

~850 and 1100

~750 and 850

~850 and 850

~1100 and 850

et dh o M




27,

27.

28.

28.

29,

29.

10

CdS, HeS TUT Bil, TN 81 TS FWOT £

.

2
%
4

CdS, HgS and Bil; are coloured due to

L — M charge transfer transitions

d — d electronic transitions

M — L charge transfer transitions
combination of L — M charge transfer
and d —- d electronic transitions

l

2.
3,
4.

(a) Ni¥*, (b) VX' @7 (¢) CF* & Frorifora wel

& fov oo fafasa & aer et B vafa

FT HTAIOT FA 8, T6 &
(a) > (b) > (c)
(a) <(b) <(c)
(a) > (b) <(c)
(a) <(b) > (c)

= L) B -

The relative rates of water exchange for the
hydrated complexes of (a) Ni*", (b) V*" and
(c) Cr' ions follow the trend

l.

(a) > (b) > (c) 30.

2. (a)<(b) <(c)
3. (a)>(b) <(c)
4. (a) <(b)>(c)

frfaf@a ¥ew arar AT arel gfdedX
s o fGar fifaw| J@r X aur @eesr
F aF Aefai@a FaAl & R &

S
S
X feTes a1
A. NR; . SEATNFEAT 3i
B. OR 11, SEURNHETAT '
C. O 1L 32
D. SR V., IASAE

32.

ar &iorAT dr yfafsedl &1 @ar Ao §
A-11; B-11I; C-1; D-1V
2. AL B-IL; C-1V; DA
A-1; B-I1; C-III; D-1V
A-IV; B-I C-I1; D-11!

>
4.

Consider the following sulfur donor atom
bearing bidentate ligand where X and name
of ligands are given in following columns:

30.

S
__)>_ X
S

X ligand name
A. NR, [. dithiocarbonate
B aOR I1. dithiocarbamate
AT S [[1. xanthate
D. SR [V. Thioxanthate

Correct match of entries given in two
columns is

A-11; B-III; C-I; D-1V

A-111; B-11; C-1V; D-I

A-1; B-11; C-III; D-1V

A-1V; B-1 C-II; D-III

ol

AFT &F B &7 0, & o & 3 fag
FAfear FT ataE # S3 W 3G
I\ 3 &

| BAR=E

2. [0, =Fe(lID-9MOifhRa-1X]

3. &1 B(O,)

4. HTFETRIST NTHRA-IX UAIA HeAH

In vitro reaction of an excess of O, with free
heme B in aqueous medium the end product

IS

|. hematin |
2, [0y =Fe(lll)-protoporphyrin-1X]
3. heme B(O,)

4. oxoferrylprotoporphyrin-IX cation
radical

fArfaf@a owAt # § &9 v A ¥9d
Fry I & AT A AFF FEaw @2
1. 8,10 2. 10,20

3. 50,82 4. 82,130

Which one of the following pairs has two

magic numbers for closed nuclear shells?
1. & 10 2. 10,20
3. 50, 82 4. 82,130

FerItaAfay A & fav PA=faa A

¥ Hel HYAT - gigarfac

A. SHH T FAY JAd & I Fd
g, s vfadica afg sufea &, ar

I F ST
B. faversw & favae &= § FOYCIcd 98
ST ©
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C. Y qmﬂ?,ﬁ &1 ey ﬁ-m 137 35. Among the following, the natural product

ST % that is a stermd_ and contains an o,f-
‘ unsaturated ketone is
3ecR 8/ 1. estrone 2. prostaglandin
. &de A 2. AdUTB 3. cortisone 4. morphine
3. ATATC 4, BAATC

36. farfei@a A & 3c97w F& 3791

Identify the correct statement(s) for 3
phosphorimetric measurement from the

following: X Li, lig. NH;
A. It is done after a time delay when fluore-
scence, 1If present becomes negligible N.--"'

B. Immobilization of analyte increases
phosphorescence
C. Phosphorescence decreases in the

l

2 AN 2
presence of heavy atoms m m
Answer(s) is/are N N
1. Aonly 2. AandB H
3. AandC 4, Band C g m 4
‘ Lanp
frefef@a & & wwgaeger 97 & N7 N7
ﬂaiﬁfll
A) [V(CO)s], (B) [Cu(n’-CsHs)(CO)], (C . . :
gcé(cla)il—i ()E]) [Il('C])(C(g)Flgghg,);I sHCON: 10) 36. The .ITla_]Fll' pmduct formed in the foliowmg
l. ATUTB 2. BAUTC g 1S
3. CaurpD 4, ATYTD XN Li. “q NH3
Choose the isoelectronic pair among the o 1
following: N
(A) [V(CO)], (B) [Cu(n’-CsHs)(CO)], (C)
[Co(CO).], (D) [rCI(CO)(PPhs),} XN
l. AandB 2. Band C oy |
3. CandD 4. AandD 1 N 2 N

H
fArafaf@a Tefsr & pKa AAT &1 FE&T F/ m @j

PhNH;" < i-Pr,NH," < Ph,NH,"

1.

2. PhNH," < PhNH;* < i-Pr,NH,"

3. i-Pr,NH," < Ph,NH," < PhNH," YR 67 TR FeaRnErT ¥ @itan

4, PhNH3+“: Ph;NH2+{ i'PrgNH3+ it G ' ﬁ #
TAIFHISS SaRT ACIEY HIATHAT # 3cqe

The correct order of pKa values for the AET 3¢91E &

following species is i

1, PhNH;{ i-Pl'gNH; < thNH; Ph Cl Ph

2. Ph;NH," < PhNH," < i-Pr,NH,’ P , o cooEt

3. i-Pr;NH," < Ph,NH," < PhNH;' ' o = Eh

4. PhNH; < Ph,NH," < i-Pr,NH,’ 0 Ci

| O

THfded 3cuig S ¥ess § IR B o, 3 /P_COOE" 4 C’;q/cooa

B-3rge F &, @ PMerarRd & @ ¥ T N '

| T . SRR A2

3. witcar 4, HTHIA




37. The major product formed in the sodium
ethoxide mediated reaction between

benzophenone and ethyl chloroacetate is

Ph

Ph 5 EtO
=) . Pw>k7,COOEt
o:i
0

Cl

0 Ph
COOEt
owf>_' 4 ;i)kT,COOEt
Ph

OH

Sae
% 4 0

38. The major product of the following reaction is

[5@___.
Sl
g

39. 2-FEARICYAIS FT HaEIOR R FEIT F
OH OH
L. Ij@_ g ik H
HE, }f H H
H
OH OH
3, f@ 4, Hg*‘
| H
H H H H
L F

The most stable conformation of 2-fluoro-

ethanol is
H OH
- ;QEEF
=OH
3.
Q}H
H{H

OH

ol F H
H H
H
OH

4 H H
H H

F

fAfef@a 3ife &1 IUPACATH &

H
\
EJBQ

O-gIY STEHETSFA! [3.3.1] A

[
2. 1- SRY SISEISFAl
3. 9- ST SIEAEFA

4, 1- RY SSEEFA |

The IUPAC name

compound is
H

\

B

a

3.3.1] aAeleT
3.3.0] ATFeA

3.3.0] A

of the following

1. 9-borabicyclo[3.3.1]nonane
2. 1-borabicyclo[3.3.1]nonane
3. 9-borabicyclo[3.3.0]octane
4, 1-borabicyclo[3.3.0]octane

FIH 1% Uhfds 3cmel & HleHd IH &

3A% AT-HRAC qdadi ¥ Hel Ao &
HIAH | FaTe 11 Pl
—— . i
Q (i) L-emgHIe
A
250
MeﬁMe
B |xhw£;;] (ii) L-3rfa e
| N7 34 1] Pt Pl .
(iii) PIAETS
| | IR |
(iv)fS=Ee
| - | TRIWRERE




41.

42.

42,

43.

43.

1. A:iv, B:i 2 1 ATV B
3. A:iii. B:i 4. A:iil, B:ii

The correct match of natural products in
Column I with their biosynthetic precursors

in Column II is

Column I Column II
Me
- (i) L-Lysine
U
" “OH
Me~ Me
O (i1) L-Ornithine
B XY N
Rt
N
(i11) Famesyl
pyrophosphate
(1v) Geranyl
pyrophosphate
. A:iv,B:i 2. A, B:ii
3. A:ii,B:i 4. A:i, B:ii

DMSO-dg "C NMR ¥9&F¢H H § 39.7 ppm 9T
AT TE Ao dar g, ag &

1. e 2. Rude

3. faasee 4, QYT

“C NMR spectrum of DMSO-d, gives a
signal at & 39.7 ppm as a

1. singlet 2. triplet

3. quintet 4. septet
frfaf@a wfafear Sae & 3aEor ¢
a9 &

1. Ramberg-Backlund 3fAfRaT
2. [2,3]-F@eATICIRNE Rz

3. [3.3]-FvHias Rive

4, Pummerer‘flﬁ‘u:ﬂ'm

Following reaction is an example of

44.

44

45.

S
S NC.__CN th)
> CN
S NC~ "CN

43.

{ 1 WI .
LAt s -
S Z S NC. _CN :
2. t-BuOK S @:( } + I new s % 3
S NC” “CN

. Ramberg-Backlund reaction
2. [2,3]-sigmatropic shift

3. [3.3]-sigmatropic shift

4. Pummerer rearrangement

WS RO FT @RS T
frfaf@d 7 & %

O
1 8l 2, CH,CN

H.C” Cl
S
3 sl./\j 4, CH,CH,NO,

Among the following, the synthetic equivalent
of acetyl anion is

@)
I Hackm 2. CH:CN
S
3. Sr\) 4. CH;CH,NO;

fArfaf@a fAfear Saer 3emer § a8

NG CNCN

Following reaction is an example of

NG e N
1. [342] cycloaddition
2. [4+2] cycloaddition
3. [6+2] cycloaddition
4. [8+2] cycloaddition
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46. far=faf@a FWFI & 3o 77 3 & interval (0, 8). The probability of finding it
s ) & :
- between 4.0 — = and 4.0 + 5 IS close to (4 is
. . sufficiently small so that the wavefunction
‘G __NBS (2 Eq”“’)__ can be taken as a constant in this interval)
hv, CCl o 2. 2
reflux .
3. S 4, &
Br Br Br
2
Br . . 48. = qw - TR F AT HGIAA BoAet
A R 31T GeAr # § SIF-8T 87
l. cosx 2., KX
S 4, e—x?
Br Br
. . 48. Which of the functions below is a common
|
“ 4. “ eigenfunction of i and fx—z operators?
l. cosx 2. KX
Br Br 3 &% 4, e—x?
46. The major product formed in the following 49. wrEEdr 3@ (R # 2@ ¥ mEEe
reaction is & ST T % i
. NBS (2 equiv)
“ hv, CClj
reflux 5
2
Br ¢
a.
‘ I Temperature

1. OB I HUMcHT &

‘ ‘ 2. OC T TT UATcHF &
3. OBAUTOC =T Y@ §
4.

T 7 OA & |Y OB, OC dYUT OD ¥y
vE |y f[Jem= A8 2 a9a £
47. R ffow I e AT g # 0F Fo

N RgeaA e A 49. A one-component system with the associated
5 B 5 > phase diagram (see the figure) is not possible
A §| FHG 40— T 40+7 & A

because
e & wiRFar Sae g9 geff |, a8 §
(6 W @y ¢ OE 3 dWE H ; C
TR FT RUT AAT ST FHhal gl) :
5 5
]. : 2- ‘3" g
: g
3. = 4, § £
Phase o
47. Consider a particle in its ground state A

confined to a one-dimensional box in the
Temperature




50.

50.

S

oL

52.

52.

OB has a negative slope

OC has a positive slope

Both OB and OC are linear

OB, OC and OD cannot all coexist,

given OA

- ) 8

IGEAT HHAYT Tel 8iam g
. HHAY - AU

2. WHEAIARF — §HAGT
3. HHEHE! - §AATAAS

4. FHIYT - FAHGTE!

A phase transition process is always
|, 1sothermal — isoentropic

2. 1sochoric — isothermal

3. isobaric — isochoric

4. isothermal — isobaric

T8 f@s @A & afadr segaa &
HAFRE! HT Ggar U FHAT & 7ALT §410
T INE # [Bffes g@al W =g diga
gl AT & 9% & @Y FTAYT &1 iAo

. Hulafaa @ar gl
2. §gdr gl
3, "gzar gl

4, HTEAT 9 H d¢dr U9 °ear g

In kinetic study of a chemical reaction, slopes
are drawn at different times in the plot of
concentration of reactants versus time. The
magnitude of slopes with increase of time

l. remains unchanged

2. increases

3. decreases

4. increases and decreases periodically

HIAFRFT TUT 3R & ALY AT &
W AT TER@E A fasa (F) § (E° AT
A f[@9g § aur » sfFafag saweEar &
HE&T §)

. E=E°+nF/RT

2. E=E°—RT/nF
3 BE=E"
4, =0

The electrochemical cell potential (E), after
the reactants and products reach equilibrium,
is (E” is the standard cell potential and n is
the number of electrons involved)

. E=E°+nF/RT

2. E=E% “RTInF

15

S3.

S,

4.

54.

S

3. E=EO
4. ‘E=10
Sodciieed [aaard 1572520 & v f @g

U Ydleh 'STuT’P g v U &
1 > 3. p
NS0 4. °F

For the electronic configuration 1s5°25s°2p°,
two of the possible term symbols are 'S and
*P. The remaining term is

foity ol M
TRy 4, °F

fEURHAIIIE 31T, v = 0§ 1&HFaa-goie FaeH
H R(0),R(1),P(1) T@UT P(2) ozal & favw

HHHAVI I HHLA: 2242, 2254, 2216 TAUT 2203
em™ WX AT Bl IH HiFS § gH fashy

fasrer @ & & 317

. # ¢ gUI YT giAffa® &F9eT gar gl

2. H HeHffae &eya giar &l

3. H goie-aEgias sedanihar g g

4. A ~geerd OO @ifegh | wefad
BT g

The v = 0 to 1 vibration-rotation spectrum of
a diatomic molecule exhibits transitions for
R(0),R(1),P(1) and P(2) lines at 2242,
2254, 2216 and 2203 cm™, respectively.
From this data, we can conclude that the
molecule

1. has rigid rotation and harmonic vibration

has anharmonic vibration

has rotational-vibrational interaction

is affected by nuclear spin-statistics

AL

&l il A 9UT B & §HA HiEAr & SO

Ao g fifevl A & Beaaa &1

A IREAIAAT J 956 ddd g ST 6

HURT A 7 Saieh B & fAega & AT a8

UE AT H T FF Bl EE sy

feeoar ¢ & ;

l. A#T 53 Aigdr 3HHT T Hegal @I
HUBT FHH B

2. B YSS Higdl 3HhT FIA Alegal $T
QBT & gl

3. A®T S5 Wi BE YT HOF g

4. AT Y WAl B & HURT &H gl




-

56.

36.

&7,

57.

58.

Consider aqueous solutions of two

compounds A and B of identical

concentrations. The surface tension of the

solution of A is smaller than that of pure

water while for B it is greater than that of

pure water under identical conditions. From

this one infers that

1. surface concentration of A is smaller
than its bulk concentration

2. surface concentration of B is larger than
its bulk concentration

3. surface concentration of A is larger than
that of B

4. surface concentration of A is smaller
than that of B

wnmmﬂaﬁragaa:a:ﬁvm-m
Ao "gfad (M,,) 991 81 3raa Ao d@g8fa

(M,) Fora e wafta & ag ¥
. M, <M,

2. M, =M,
3. M, >M,
4, M, <logh,

For a monodisperse polymer, the number-
average molar mass (M,) and weight-
average molar mass (M,) are related
according to

£

w < fi{ﬂ
w =M,
> M,
< log M,

o L
EEI 5; =

UFH HIASS dig ST T (TATSHT  d373)
ZATar &, 3EA MY HFR F

. 10 mm &3 & [{eat F g9 #

2. SmmEAF & [{eaw For a1 £

3. S5nmeAH F Mes Fr 2 £

4, 3ImmTATH & HAH FUT 81T £

An intense purple colour (Plasmon band) is
exhibited by a colloid consisting of spherical
l. silver particles of 10 mm diameter

2. silicon particles of 5 mm diameter

3. gold particles of 5 nm diameter

4. iron particles of 3 mm diameter

fFY Thg AT 98 & T @8

FYUT &
. $dgq=0

2. $dw=0

16

S58.

59.

59.

60,

60.

3. $dU =0

4, ¢$Vdg=0

The correct statement for any cyclic
thermodynamic process is

. ¢dg=0

2. ¢dw=0

3. §dU =0

4, $Vdqg =0

tfcasd @eay &1 vad Ffega T s
mﬁmﬂwmﬁanm
& HY gIar gl Beay & (2,1.0)FF & X-fFor
9 # TUH FfE &1 @aas For 30° g X-
faor &Y aEeeed Swd gAg §, ag &

I. 1] nm 2. 18nm
3. 25 nm 4, 32 nm

Metallic silver crystallizes in face-centred-
cubic lattice structure with a unit cell of
length 40 nm. The first order diffraction
angle of X-ray beam from (2,1,0) plane of

silver is 30°. The wavelength of X-ray used
1S close to
1. 11 nm 2.

3. 25nm

18 nm
4, 32 nm

INEFT FAFRoT # IR qF  awarai
OTF 1.6 x 10'%s~ §, A HfF 3= a9 W

eX fAaas &1 A 5Es g8 2, a8 &
1. 1.6 x 10121

2. 4.2x10%%s™1
3. 24%10%™?
4, 1.2x%10%s1

If the pre-exponential factor in Arrhenius
equation is 1.6 X 10*2s™1, the value of the
rate constant at extremely high temperature
will be close to

b G 1 02=st

2. 4.2 x101%s™1
3. 2.4%10%"1
4, 1.2 % 10%s"1




61.

61.

62.

62.

63.

HIT \PART 'C'

[Fe(1,10-fRARMAA),(NCS),] HFA & HAWER
FAFEH 300 K 9T aF a3, 186 K 9 9 dige
aur 77 K 9 9 Y a3 gUiar g1 3ue fav
Scagrll g §ahd gl

A. NCS & §Head yorelr 3 gRade

B. 3RRA #T By aewr & gRaaa

C. cis-trans HAIddd«

D. urq-[Aees Ewe gl A Raas

Tel U4 &

. AQUTB )
3. AduWC 4.

BaArC
BdAarbD

Mdssbauer spectrum of complex [Fe(1,10-
phenanthroline),(NCS),] shows two lines at
300 K, four lines at 186 K, and again two lines
at 77 K. This can be attributed to

A. change in the coordination mode of NCS

B. change in the spin-state of iron

C. cis-trans 1somerisation

D. change in metal-ligand bond distances

The correct statements are
. Aand B 2.

3. AandC 4.

B and C
Band D

(R;Ge), T&hIRI 3Ugea ¥ ESR TWeeH 3
arell U Hoded odl &l ESR Raerdl # "Ge (1=
92)F Hhd T TT A E, A8 &

. & Jsa 2. CH WIS
3. al s« 4. UFH WS
(R:Ge), on photolysis gives a radical which
shows ESR spectrum. The ESR signals

carrying the signature of “Ge (I = 9/2) are in
terms of

I. Nine lines
3. Two lines

2. Ten lines
4. One line

GO TIFCIATAG & gegdAs 3w (i)’
diel geaa RaET m/z = 226, 228, AT 230 W
gaar &1 A% “ir I, ¥l g a $qr
THAF agedal FHAM: 37%, 63%, 76%, T
24% o I3 @ or geaae REd v dgar

e FAAE TEE

[, 49.5:100:26.6
2. 100:49.5:26.6
3. 26.6:100:49.5

4. 26.6:49.5: 100
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63.

64.

6S.

65.

66.

66.

Mass fragment of [IrCl]" in mass spectrometry
shows three mass peaks at m/z = 226, 228, and
230. Given that natural abundances of ''Ir,
Ir, ®Cl, and “'Cl are 37%, 63%, 76%, and
24% respectively, the intensities of the mass
peaks are in the order

I. 49.5:100: 26.6

2. 100:49.5:26.6

3. 26.6:100:49.5

4. 26.6:49.5: 100

2.2.6.6-N,P.Cl{(NMe,), € FHIa 'P{'H} NMR
egH # Ui & fav f@a g ¢

. ar s

ar gfa®

U &fds aur & P3as

U Idsh ddl U gids

e

The *'P{'H} NMR spectrum of 272.6,6-
N,P,Cly(NMe,), is expected to show

two triplets

two doublets

one doublet and one triplet

one quartet and one doublet

N

[BH ] & 3a=th if0asd Feial a2 Faral

SASCIAl hT HEAT & HAM:
. 74414 2. 6dUT12
3. 18dAr 12 4. 11 d4r14

The number of bonding molecular orbitals and
the number of available skeletal electrons in

[B¢Hs] ", respectively, are
. 7and 14 2. 6and 12
3. 18and |2 4. 1land 14

IiffF NJF, & & §AEa9 g1 Aeaf@aa |

# ¥al faswew gfav

. =l §HEgEl # o, a9 2iar gl

2. 2t gAEEEEt 7 o, ad gar 2

3. U& §AEID A o, dd dUl @Y A o, dd
gIar gl

4. o,dd &Y 7 S8 grar gl

The compound N,F; has two isomers. Choose
the correct option from the following:

. both isomers possess o, plane

2. both isomers possess oy, plane

3. one isomer has a oy, plane while the other
has a o, plane

4. none of them have a o}, plane



67. YA UBHEA & v Hrafaf@a sy«t

67.

68.

68.

W} faar fifav:

A. A8 FIAHT 30% RAET J3TAW BT 81

B. & Cd(IN), Hg(Il) TUT Zn(ll) 1Y 7g °rd
AT A HE dded S QTG 2 Bl

C. ¥ Soacld THEalor AATRIEt A
gfFafaa 8 gl

D. ¥ =T HUAR FT 9T F

el FU g
1. A.BAUTC 2. A.BTITD
3. A,CIUTD 4. BAUTC

Consider the following statements for

metallothioneins:

A. they contain about 30% cysteine residues

B. they prefer to bind soft metal 10ns such as
Cd(I1), Hg(II) and Zn(Il)

C. they are involved in electron transfer
reactions

D. they are low molecular weight proteins

- Correct statements are

I. A,BandC 2. A,Band D
3. A,CandD 4. BandC
SFE AAERAA aur SIHFE AT

& fav Fafaf@a s W [ fifa:

A IfRs @Aerr & 0, dREga A
afFafad aidr gl

B. 34 dfHT &A@ A A Uid 3T
A Bl B

c. afpg w@l & uig Fog WAl 3FEd

ST F G-I g &
D. 3% &Y gl @ qUIdr & 0,
gfc wfhg ¥ g gl
ol FUT & -
. A,BTATD 2. A.CTUTD
3. B,CaurD 4. ATATC

Consider the following statements for deoxy-

hemerythrin and deoxy-hemocyanin: _

A. they are involved in O, transport in
biological systems

B. they contain two metal ions in their active
site

C. active site metal centres are bridged by
amino acid residues

D. they prefer to bind only one O, per active
site

69.

69.

70.

70.

The correct statements are
l

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

HWART HEall (a) [CrFe]™, (b) [Criox)]”

dAT  (c) [Crien);]’ & Tav fAraAf@a Fu«T

W faar HifSe

A. & d—d TFHHAU FHAT
=T 21800 cm™ WX B

B. 3% Fao-P9a TFahd AEeT FAT B

C. 247 @ 3 & YIR1& TAREIA 5

D. ¥ g1 F=T-¢co fAT9oT A 2

Tel U §

. A,B,dUrC

2. A,CdND

3. B.C,aurD

4, BAdAarD

14900, 17500,

statements for
[CrFe]™, (b)

Consider the following

octahedral complexes, (a)

[Cr(ox)s]” and (c) [Cr(en);] "

A. their d—d transitions are at 14900, 17500,
and 21800 cm ™', respectively

B. their spin-only magnetic moments are same

C. two of them have optical isomers

D. all of them show Jahn-Teller distortion

The correct statements are

1. A.B,andC
2. A,C,and D
3. B,C,andD
4. Band D

NaBH, & [(n*-Cp)Fe(n®-CsHy)|' & FEhal=t &3
1. [(n’-Cp)Fe(H),]

2. [(n’-Cp)Fe(H)(n"*-CsHs)]
3. [(n’-Cp)Fe(n®-CeHe)l
4. [(n’-Cp)Fe(n’-CeHy)]

Addition of NaBH, to [(n’-Cp)Fe(n®-CeHe)]'
will give
l. [(n’-Cp)Fe(H),]

2. [(n’-Cp)Fe(H)(n"-CeHy)]
3. [(0-Cp)Fe(n-CeHy)]
4. [(n-Cp)Fe(n-CsH,)]
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71. &1 Sowi=as ooy dFafaa g+ @ 73.
[Fe(S,CNEL);] & AT p a9 & Y gRafda Ph?*P\l /CO
gl &1 @ T g e 55
| =g e T, aur 3=9 8 °A,,.
2. 4 8t ‘A, T 3= 9 T,
3. w4 fPaet ’E, aur 3=a ua °A,,.
4, =g 89T *T,, dur 3= & T,

PPhs T cHyl & &ew +mY
& drg 9 S, harfafer & g arelr Af&Afhan
& HET 3c91E HI Iiedfav]

CH,4 CHs
71. The pur of [Fe(S.CNEt;);] changes with 1. P"ap\lr,/co Z P"‘SP\IF/‘
temperature wﬂb the involvement of two c” \PPha a1’ \PPhS
electronic states. The states are | CO
| low spin “T;, and high-spin °A,, .
2. low spin 'A,, and high-spin "Ts,.
s D - « 6 CH3 CH:].
3. low spin “E, and high-spin "A,,. 3 PhiP_ | | 4. Ph.P CO
o ; . ' e SEN A
4. low spin “T,, and high-spin 'LT,E_ /!r\ /Ir\
oc” | “PPh, PhaP” | Sl
Cl
72. & FaAT & Hel w1 Aa Hifav
#ﬁﬂ (HTIH 1) ECI KGR 73. Identify the product in the reaction between
(FTAH 2) 3T (haxs i S
nm )(FTAH 3) d \Ir/
A. [Ni(H,0)I(NO:), | [ sfrar [ X 675 Cle S pph
. 3 and CHsl going at room
: X > :
INKINH)HNO; ), RS i temperature via Sy~ mechanism
[c. [Ni(en);J(NOs)> | 11 oy [Z- 615
Ph,P THECO 2 T2
1_ 3 - Phap
Y 3o B b e
. A-I-X; B-1-Z; C-1II-Y G 2Pphy o™ | pPhy
2. A-I-X; B-11-Y; C-llI-Z
CH- CH;
3. A-lll-Y: B-1-Z: C-1I-X 7 Phap\l /,l 4. F'haF'\| /,CD
; 7. Ir Ir
4. A-I-X; B-11-7Z; C-111-Y 00/|\PPh3 PhaP/|\C|
Cl !
72. Match the items in the three columns.
Cﬂmp]cx Color Abﬁﬂl’pﬁﬂﬂ 74. Jdol FiTﬁ:FF adr ’JT%FTH m 31" HE ISHT
(column 1) (column 2) | max (Ama, ot AP AR & el I &
nm) (column
“h aRATT & T T Fu aE
A. [Ni(H,0)|(NO;), |I.  Blue | X. 675 . Ig AT FfAfEar fr Q! & 3w B
B. [Ni(NH;)J(NO), [II. Green | Y. 565 2. g Wei9s &r Afas FAT ¥ A¥F g
C. [Ni(en);]J(NOs), |[IL. Violet Z.615 3. Ig AffPRT JARRIT Fr)Qd F4 aXdr g
; 4. g WBI9S &I fasd FAT & A gl &l
The correct answer 1s
. A-lI-X; B-1-Z; C-III-Y 74. Choose the correct statement for magnitude of
3. A-LX: B-1I-Y: C-1I1-Z thres!mld energy of an endoergic nuclear
reaction between stationary nucleus and a
3. A-lI-Y; B-1-Z; C-11-X moving projectile.
4. A1-X: B-11-Z: C-I1-Y [. It is greater than ‘|Q|” of nuclear reaction.

2. It has to be more than kinetic energy of a
projectile.




3. It is less than ‘|Q|’ of nuclear reaction.

4. 1t has to be equal to kinetic energy of a

projectile.

75. Afaf@a & @ @8 Fy4l & gfgaiac

75.

76.

A. S adr [Revor & RE #1 835d
A T AEN & FAEIAS S gl

B. ﬁﬁﬂmwﬁ?mwwmmm
wefa aifa & gAEUIAS giar gl

C. WaEdT HFHAUT & 3T QAT Hmadrator
FSHITATT & 6l & dod ol

D. auﬁmﬂﬁwmmmﬂ#
HIY-H1Y A9 §HT g

3 &l
. A BaurC
2. A,BEUTD
3. B,CaarD
4, A,CTUD

Identify correct statements from the following:

A. Area of differential thermal analysis peak
is proportional to amount of sample.

B. Area of differential thermogravimetric
analysis curve is proportional to mass loss.

C. Phase transition cannot be studied with
differential scanning calorimetry.

D. Simultaneous determination of two metal
ions is possible with thermogravimetric
analysis.

Answer is

1. A,BandC

2. A,BandD

3. B.CandD

4. A,CandD

2y & g wgger 8 fAEsd & v

rafaf@a $3+a1 W AR A

A FOAAT §9 @ fERa g arar AifAs!
&Y % Halas gl ol

B. Ude fa@se ¥ Udh ardg wggia 3cdest
glcl &l

C. uF AEsa @ AT Fo &1 gRAm
200 McV &I FIfE &1 giar &l

Hel S ol
. ATUTB
2. ATUIC
3. BawcC
4. CHMHE
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76.

77.

T7.

78.

Consider following statements for fission of

53 with thermal neutrons.

A. The % of nuclei undergoing unsymmetrical
fission is maximum.

B. In each fission, one thermal neutron 1is
produced.

C. Magnitude of energy released per fission 1s
of the order 200 MeV

Correct statement(s) is/are

. AandB 2

3. BandC 4.

A and C
C only

Bis* FoReX # & STl 1 Hehold HIT
& yeR F S aR@dsr &1 g, 98 &l
1. closo ¥ nido

nido & arachno

2
3. closo® arachno
4. arachno® hypho

Addition of two electrons to the bismuth cluster
Bis>" results in a change of structure type from
1. closo to nido

2. nido to arachno
3. closo to arachno
4. arachno to hypho

Na[Mn(CO)s] # H,C=CHCH,Cl ¥ 31fafhar
NaCl & HIT A &dr gl JfF A 1 9&Rl-
}qges CO A & @iy difs B da1dm
¥ Affet A JUTB F A TEATHS §89 ©

HH:

1. OC e Ocl; _CO
DC—-Mn-—CO OCFWAHH‘CO
oc \/ A

B

e Ly e Ot ca

' OC-/—;Mn-—CO OC—Mr—CO
OC ) ol X~

A 3
0 ocC
e G0 /GO
3 <<-N‘En ~c- lI"I-'—> OC_r‘i“n ~co
CO o CO X~
A B
oC O
jele OCI; c._CO
OC \ = cog CO
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78. Reaction of Na[Mn(CO)s] with H,C=CHCH,CI [il: KF + BrF; — K+ + (c) TI: HTTEHToT
gives A along with NaCl. Photolysis of (BrF.]"
compound A results in compound B together - — e ' |
with elimination of CO, The correct structural IV:2BrF; — [BrRa]” + |4y sgrefiefiamor
formulations of compounds A and B are [BrF,J
respectively,
1 °¢ co °F co b v
. oc7Mn’i- = OC_THiCO I I=(a); [T (b); Il = (c); IV — (d)
o’ _— - Nz 2, I—(b); - (d); I = (c); IV - (a)
A B 3. I=(c); l1—(d); Il = (b); IV —(a)
oc o oc 2% 4, I—=(b); I1—(d); IlI —(a); IV —(c)
2 0C—MH—CO  OC—Mr~CO
oc” | , chl 80. Match items in column A with items in
ﬁ XxH column B:
5 ¢ Column A Column B
B ocC - olumn olumn
3. <_c;{n/0 (F:}_>> : OC—MnfCO [: SbFs + BrF; — a) Lewis acid
e —Cco [BrF,]" + [SbFe] behaviour of
CO g CO X~ | . BrF,
A B [I:[BrF,])[SbFs] +  [b) Lewis base
O Ag[BrF,] — behaviour of
% 7% o °F C.\50 | AE{SbFE} + 2BrF; |  BrF,
2 i ‘;—\V‘"—\r (Il KF + BrF; —  |(c) Self ionisation |
/ , P : rFs c¢) Self ionisation
ST A Co ¢ co K*+ [BrFs” | 5
A = IW: 2BrF; — (d) Neutralisation
~ BI'FZ T+ BI'F4 i -

79. AFa ewHahT ?mfﬁﬁ'r & TH  FI9(

The correct answer is

HFA 625 nm W Hawwor & gufer ¥l Hew 1. 1—(a); I1—(b); Il - (c); IV — (d)
& foe e anfae 'T'H?f - 625 cm™ fear g, 2. 1—(b): n_(d); I - (c); IV —(a)
al pg BM ME e . :

A 5 H 3. I=(c); lI—=(d); Il = (b); IV —(a)
% 1.63 4 4. 1—(b); Il =(d); Il - (a); IV —(c)

79. A copper(ll) complex having distorted
octahedral geometry shows an absorption band 81. TAwfafEa sfdfear # seoet A& 39 ¢

at 625 nm. Given spin-orbit coupling of the

complex as —625 cm™, the g (in B.M.) is e 5o
T 3 s L S ey e
3. 1.63 4. 1.93 i e )
: |
80. FOH A& Hel &1 Aer #1907 B & At @ . Me ‘__—-JOTBDMS
HITAT: |
s - = < _ ) MeOOQC'" N
FAT A FTAH B Ph)
B Y TS R e 2, 0O OTBDMS
: BrF; #T TEH
rBngl+ + [SbFﬁ]— (a) i, Me
b — - ! — —
[I: [BrF;][SbF¢] + (b) BrF; &T CEL) | MeQOC" ™y
AE[BI'F4] —y /‘
Ag[SbFe] + 2BrF, &Y 3= | Ph

S/08/RSC/17-1 RH—




22

O OTBDMS
1.
1COOMe OH

J
Ph OH HO
O OTBDMS
4. ME’S_(-/ 2.
N ""COOMe
A OH OH
Ph
3 W
81. The majnr product formed in the followmg
reaction is
COOMe
i Q 175 °C
N ; - HO
o Me)j\f/f\/\ OTBDMS toluene 4, L :'\
Ph (sealed tube) H
OTBDMS
’J&_) 82. The most stable conformation for the following
MeOOC"' compound is :
HO
«S{/OTBDMS ; z "<~. ;
MeOOC" OH
_ OTBDMS : OH
Jb ' i
2.
OTBDMS
#qz—ﬁr*/ OH OH
""COOMe W
Ph
82, PrATafae A F1 FEids F HOSR
. %‘I , Hj.

HO
EOH
S/08/RSC/17-1 BH—3B
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83. Frafaf@s WMo e e &

e W I i @ siger B
IR: 1736 cm™ -

'H NMR: § 3.59 (s, 3H), 3.32 (1, 2H), 2.25 (1, 2H).
1.85-1.75 (m, 2H), 1.73-1.62 (m, 2H)
“CNMR: 8 174.0, 51.0, 32.9, 32.8. 31.0. 23.0

5 84,

83. The correct structure of the compound based on
the following characteristic spectral data is

IR: 1736 cm™

'H NMR: § 3.59 (s, 3H), 3.32 (t, 2H), 2.25 (t,
2H), 1.85-1.75 (m, 2H), 1.73-1.62 (m, 2H)
°CNMR: 3 174.0, 51.0, 32.9, 32.8, 31.0, 23.0

Q
1. BFMOEt e
O
2 B"\/“\/\O)'k
@)
3 Br/\/\)LOMe

85.
84. D-TH T ZnCl, ¥ MeOH & HRFFaT 2o
W 39~ AT 3c9e AR Ta@EATaTEs
(A 34T B) §1 39 3¢U1g Y TUGAT 9T SWEY
R & AT Iere™ qog sitedse va
VAR C-0 WTew Y & Hew 3ufdud  snfas
HifeEe saafmar & Fa

HO
HO’&O:

HO
HO

OMe

HO ~

HO

H(&A/OME
HO ‘
A ' B

. AdUIn— o*

2, Addln—>o

3, BdYUTn— o*

4, BdUdTn—> o

The major product formed in the reaction of D-
glucose with ZnCl, in MeOH is a methyl
glucopyranoside (A or B). The structure of this
product and the molecular orbital interaction
present between ring-oxygen and the anomeric

C-O bond responsible for its stability,
respectively, are
HO Hgo O
O
HS&A/OME HO
b HO0Me
A B

l. Aandn— o*
2, Aandn> ¢
3. Bandn— o*
4, Bandn—> o

Fele 3ol & v Al & @ a6
U Bl

|. DNA#® AT 39 gar ¥

2. RNA#H QA 3ufeyra grar ¥

3. RNA & WIERRENHIOT 2' Ju4T 5' Tt o7
gIe &

4. AT R PR # TR S g
Ha=y Rfdeq & §1

Among the following correct statement for

nucleic acids is

I. Uracil is present in DNA

2. Uracil is present in RNA

3. Phosphorylation in RNA is at 2’ and §°
positions

4. Normally three hydrogen bonds stabilize
A-T base pair




86. faf@a df@AfFar FH A 39— AT

3cqE, A dUTB R
Ph,P
CBry i. n-Buli (2 equiv.)
Zn THF, -78 °C
0] -~ : -
PI‘IWCH A - &}
ii. CO,
jii. H,O"
Br CO,H
A= Phw B= ,.::',,-
. Br F'h/\/

258 AR Phwﬂf

=
o Pn/\/‘*ﬁ G Ph
Br GG;;H
Br N CO,H
1 P Phw B2 Ph/\/\]’
Br CG?H

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

Ph,P ; .
CBry i. n-BuLi (2 equiv.)
3 0
_~_CHO s, THR=78%€ . =
ii. CO,
iii. H;O"
CO,H
| A= Ph X 2

CO.H
2‘ A= Ph""WB‘r B= PhJ‘W 2
.
3 A= F’h/\/ﬁ B= Ph
Br CDEH
e PN g- P 9
Br C 7

g7 PraATafag dAfRar &8 F 3cUew ATIddl

A TYUT 3¢9 Bl
e

Q
HS #N
@ ﬁ'EU;SﬂD
= AIBN
(EDcor - - o
= DCC, DMAFP CgHg. reflux
H CgHg. reflux
| | > _«0 :I: O
= - H=
N H
e )
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87.

The intermediate A and product B formed in
the following reaction sequence are

=

©
HS N

“"(ﬁl

—

n-BusSnD
AlBN
CO,H -~ B
- DCC, DMAP CgHg, reflux
H CgHg. reflux

4 - <
E}JN F‘
@)
e
A N
%
(i}_f D, .5 0
A= *_ _N_ B=
S
Cb«“ 5
4. A= % O—Nq_h
A /
S

88. fafaf@a ¥WfFar &7 H 30~ A

O 2. CH,N; CH,Cl,
Et,0
MEGEC /_}7 MEGEC \.
. A= \=>f” B=
Sl ¥
O \ |
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O o0
MeO,C /—_f>~ MeO,C t-BuO
= — - A= © g= HO,C ~ N
A R T ; cone 8 ALY o
0

A T
0 o 0 0
MeO,C, 4 A= I-EUG\J:¢\ Ml
3 Br
3 K= — / 8= H H on CO:Me CO,Me
MEOEC N O
" N

89. The major products A and B formed in the

/_/>7 MeO,C following reaction sequence are
4. A= = B=
Maﬂzc/_>—rq 0 3

= A -
t—EuGM CO,Me CH,Cl,
i Br/\n/\/ THFE, RT

O

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

o o =
/\)\ A VB0 L
[ 1. g e o LOe
H A _ACh I 0

Et,O I X 2
2 A= I-Bunjk.q:\/ S t—Euﬂﬁ_}\f
CO,Ma i\
L L 2, . CO,Me
MED;G / MBGEC £ <
- \=>_ 5 1_) A

N O
\ N . +BuO - Hoc M\
o
= BuD -
CO,Me
:

3
>
n
=
4 /]
A%
0
|
%/
byl
I
3
%
0

o R T 4. =, T"come
3 MeO,C,
A= — /—'>; 8 = H e 90. T=fef@a sfAfkar &1 787 3c91g §
MeO,C N 0 E
o i
- /_}7 Megzc}?x 1. NaH, CS,, Mel ~
S o = c:- 2. n-dodecane
g \ i”li heat
1. H 2. H
89. wAfaf@d IR 7 #§ 3o AT
3c9TE A AT B g \@
i. NaH i A
I. INa
5 . 0°c FacJ-LOH H

3, H :
t-BuDM _ CG;M; 2 CHCl, = :
0
| H H
o O o
o t-Elu{}JkL/u;\' = ﬁ_}\/ 90. The major product formed in the following
. I S s ,; CcO,Me reaction is

H

1. NaH, CS,, Mel

o O o
AS t-BuD g -BuO
2_ CO;Me i\
CO,Me
0 0

-

2. n-dodecane
heat
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: H H H Ph r"ﬂ_* Ph
: . Co,Et

X ®)
L O
_OH
v ’ Ph :
5 : H ‘H
H H CO,Et Ao
OH Ph
S < L5y
91, Aw=teafEa #f@AfFhar & vmEr &3 & T CO,Et A
HiRFHA FHT Har LT 2 e 0”0

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

CHO HO
% CO,Et
b 3 Phv S22 i. O
: AICi, ii. NaBH,
OH OH

D G s i,
CH,Cly, 0°C iil. Hy0*

1.a. POCI;, pyridine; b. AgOAc; c. LiAlH,

2.a. NaBH,; b. Ph;P, DEAD, PhCO,H BF i"' Sl
3.a. PhsP, DEAD, PhCO,H; b. LiAlH, | __2Ph
4.a. PCC; b. L-sclectride T 1l 2 B = %H
91. The correct combination of reagents to effect o PRaLY.
the following reaction is Y o Sh
» /

2. A= B= MO pol lah

HO HO "

¢ H CO,Et o ®

o —
| Ph et

2 A= /‘: B= i
OH OH H 2 lH
CO,Et

O

2

.a. POCl, pyridine; b. AgOAc; c. LiAlH, 0

2.a. NaBH,; b. Ph,P, DEAD, PhCO,H OH P

3.a. PhsP, DEAD, PhCO,H: b. LiAIH, ¥ e T e Ci
- 4.,a. PCC; b. L-selectride s N

92.%%3@%%:&%@

. 93, faaTaf@d T=alor & 93 R & ™0
3T A 94T B EI

FfRFAF FHF A TUTB & Fel HAT g
P Xy COE .0 ’ o
@ AlCl, P o NaBH, = H 2] LL/ A OH
CH,Cl,, 0 °C ii. HyO* OH H
OH H
_OH . A = cat. 0sO,, NMO: B = i. I, PhCO,Ag, ii.
Ph = aq. NaOH
' 2. A = alkaline KMnO,; B = i. I;, PhCO,Ag,
i ﬁb/ LN e sl Sl el a
Hem—{=H vy LA ”
CO,E / 2 3. A = I, PhCC,;Agz, ii. ag. NaOH; B = cat.
s OsQy, TMEDA, NMO
4. A = i. m-CPBA, ii. ag. NaOH; B = alkaline
KMH04




93. The correct combination of reagents A and B to
effect following transformations are

H | OH
Sy L i
|
OH H

OH H

. A = cat. OsO,, NMO; B = 1. I, PhCOAg,
ii. aq. NaOH

2. A = alkaline KMnOy; B = i. I,, PhCO,Ag,
H,0, ii. aq. NaOH

3. A =1, PhCO,Ag, ii. aq. NaOH; B = cat.
0Os0,, TMEDA, NMO

4. A =1.m-CPBA, ii. aq. NaOH; B = alkaline
KMnO,

94.ﬁmﬁﬁamﬁmmﬁ3‘cﬂmg@a
391G A 92T BEl

(i-PrO),Ti
L-(+)-DET t-BuSH
t-BuOOH NaOH
O - >
N “nffﬁhbff\T}H_ A
CH,Cl,, -20 °C
Mol. Sieves 4 A
1. 8 OH
A= &xfghxfﬂifﬁTWl B= HHHDH#ﬂETHHﬂH
t-BuS
Y. OH
D= wO\/Q?/\UH B ““v’ﬂ\/'\:/\m-l
t-BuS
3. 5 OH
A R O, 1B WO\/Y\SBu-t
OH
4. 3 OH
A= fogﬂgf<ufﬁw%1 8= HMHOHJJMff\EBwi
OH

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

(i-PrO)4Ti
L-(+)-DET t-BuSH
NN ARG OH M A EL B
CH,Cl,, -20 °C
Mol. Sieves 4 A
. 5 oH
o womg}-{ B \\”’fﬂ\/Y\GH
t-BuS
2_ OH

A= HMHOHJJ<ﬁLﬁHDH B= HHHLRquMHﬁHOH

t-B u§
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93.

3 O
0 < :
A= “‘VOWUH B = WO\/\]/\SBu-t
OH
4 OH
= O =
A= *VG\//"\[/\OH B = WG\)\E_/\SBU-{
OH

OMe DDQ S
1 equiv. hi(OAc
L (teauv) , PhlOAc),

)
4

m

o R
o)

OMe

O
I

O

S &
%,

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

OMe DDQ
(1 equiv.) Phi(OAc),

O ) B

g

>
i
C
i
m
[
&

OMe

D
>
I
]
=
m
[
®)

OMe

L2
>
I

:

O

o)
A




96. (5)-(+)-2-=qee &1 faflse yaor T [alo,
10° mL/g dm &1 (R)- T (S)-2-g&ATal & &
vF AT & A #1 HaefEa yaur goie
(Olgs) —0.45° ¥ TE & & I¥ FFATG 0.6 dm
aur 2-sgeAte B |igar 0.15 g/mL & & A

& (R) Ty (5) WPt #r wiaerard g
I. (R)=25%,(S)="75%
2. (R)=40%, (S) = 60%
3. (R)=60%, (S) = 40%
4, (R)=75%, (S)=25%
96. The specific rotation [a]p for (S)-(+)-2-butanol
is 10° mL/g dm. The observed optical rotation

(0lops) Of @ sample composed of a mixture of
(R)- and (S)-2-butanol is —0.45°. If the cell path
length is 0.6 dm and the concentration of 2-
butanol in the sample is 0.15 g/mL, the
percentages of (R) and (S) enantiomers in the

sample are
. (R)=25%,(S)=75%

2. (R) = 40%, (S) = 60%
3. (R)=60%, (5) = 40%
4. (R)=175%, (S) = 25%

97, Fwwfafla sfRfian @1 7T 5o ¥

1.i. Mg, ii. CO,, iii. H30"

2. (COCI),
/; e T o b LRk L e i
3. EtaN
CHQBI'
Cl
1. 7
m’ 0
|
®)
O
Cl
3 4,
/i O
O
@)

97. The major product formed in the following

reaction 1s
1. i. Mg, ii. COg, iil. H30+

2. (COCI),
j e A A e

3. EtaN

CH,Br

28

O
O
Cl
3 4
/ O
O
O

N p-TSA
* CEHE- reflux N..--* |

|, @rfarer 3AFFTT & FFAT Folga @R
2, Ffaver HIRGRAT { FFIRT CF-HIT AR
3, O3 UeRr WRARAT ¥ @R FoAS

CanT
4, ¥ veRw HAGRTT ¥ FRAE O-AI
Z@RT
98, Following reaction involves
~-CHO
SR Ll
fjl\ N
H‘N p-TSA
l CgHe, reflux

1. Claisen followed by Mannich reaction
2. aza-Cope followed by Mannich reaction
3. Claisen followed by aza-aldol reaction
4. aza-Cope followed by aza-aldol reaction

PrAfaad HRRRGT & 30w Aumad A
aUT A& 379G B

[T

99.

Pd(OAc);
PhsP
=

AQECG 3
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y Pk H 100. The major product formed in the following
3 Aw _{j@ B= _{ij reaction is '
Or 0 .
i. Bu,BOTf
A H Fae | N/U\/ Eth
A m o _C@ ii. PhACHO
é = iii. LIOH, H,0,
(L= ligand) H20
l O OH 5 O OH
99. The intermediate A and the major product B ' ' /”\/\
. 2 e HO Ph HO Ph
formed in the following reaction is :
3 O OH : O OH
I Pd(OAG}z - i ¥
| I HOJ\r\Ph VLG N
Ag,CO; -
L H Edi‘" H
e ' B 101. v& forg @R & faU 3qol f@reemor
m aroft A & = & o F e sy
9 PdL, Bl i) d
' H .- E | 2C3 3{3‘,
e SR oK S iz
L E. 2] 0
3 L H
A:_@ B:_@ij T A & e R s
: : HTHTEIOT §
4. y Pl 1 l Ay I = l
“—@é B_@O AR
- : 3. ® TR O =]
(L= ligand) 4, 1 B, I -1 I

101. For a point group, an incomplete character

100. Ae=faf@a 3@fFa & seve7 7o a0 & R ‘ _ _
3 table is given below with one irreducible

; O representation missing

I BUQBOTf
N

EtsN =

E [2G 3o,
iii.i:ligtfHH?oz I —
H,0 b )
L. i 2. Q  OH The Mulliken symbol and characters of the
HOJ\H\Ph HOJK/'\ Bh missing representation are
F |8 Aj 1 TG
3. O ?H 4, u 3 | TR : S s
HOJH/\Ph SO 5 R
e 4. B, i J1-—-l |
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102. BCl; 3107 & fav & faftse Fufas A5 A
& 7 ¢ A @ aur © WATET & Y
ad & e IR JUT A HIA-HY Haoded
FI HAT: AT g FufAFd AZ FT JE@SAL

I. A%; neither IR nor Raman active
2. E':both IR and Raman active
3. Aj; Raman active

4. A5; IR active

RISIOT GUT IR/ THA WiHEAAT B 103. w30 &1 guUA Jedioid aEAr ((Py);)
fAFTan awar (2P,),) T 39T 400 cm ~
Dﬂ, E 2(:'3 362 Og 253 35", mth }dﬁ' gy w %‘I kBT=420 Cm-l qT
P T B T ) A Y 2442 72
LT a1 R e TR STl FEEUT H FHRIA AT
2 2 . Z :
0 50 U 3 0 S 0 L (. S €l o2 s e X, I8 8
T b R R T I S T : 1
i T b Q==
Eo 120 = i 0 [-2 1. 0 (Rx._.R.’) (xz, yz) 3 1 1
" 1+4e i 0
Cl®
103. The first excited state ( P, /2) of fluorine lies
at an energy of 400 cm ~' above the ground
Be state ( 2ps fz)- The fraction of Fluorine atoms
“in the first excited state at kzT = 420 cm™" is
/ \ close to
1 1
Cle Clg ey L. e
3 1 1
1. Ay IR Efha, d THT AT 1+4e 1+2e
2. E'; 211 IR aUT THA AT ;
104. Hi fPas 3maa fr @raw 3@ m # &
3. A TR Aihd : . :
IH LT B, HAAUGFolg TU&Fd R (i) o
4. AY; IR Gihg 1 i
(3Ted) T (i) 0 () #r 3R I & fev,
102. Given below is a specific vibrational mode of g (1s,, 1Sy Hf H gI8sie WTUPﬁ'a aur b
BCl; with @ and © denoting movements of ¥ 1s-3nfaee IGT Baa & 3K 1sye He' &

the respective atoms above and below the plane

of the molecule respectively. The irreducible Is 3faee H T G &)

representation of the vibrational mode and its 1. (i) 1sy(r) ; (i) sy (r)
IR / Raman activity are 2.(1) 1sy(r) ; (i1) 1s, (1)
: o 3. (i) Isa(ry) 1sp(r2) ; (i) ISy (r1) 18ue(r2)

Dy, E 2C3 3C1i. Oy 253 3o, . + . pas .
0 I T I O 5 T e e i SRR

v o e Tl T

E' 2] 1 o0 2 |1 |0 |y |e-yLxy| 104. Thetwo limiting wavefunctions of the ground
T e SRR state of HY molecular ion, as the internuclear
7 Pl 15 O O I 1 () P - separation R goes to (i) oo (infinity) and (i1) 0
E712] -1 10 2 1 [0 [RoRy)| (xz,¥2) (zero) are (ls, ls, are ls-orbital wave

functions of hydrogen atoms a and b in Hj,
and 1sy. is the wave function of the 1s orbital

A of He")
1.30) 1s,(r) ; (i) 1sy ()
2.(1) 1sy(r) ; (i1) 1s, (1)
BE

, 3.(i) 1sy(ry) 1sp (r2) 5 (i1) ISk (r1) Isue(ra)
/ \ 4.(1) 1s4(r) +1sp (r) ; (i1) 18pe (1)
Clg

Cla




105.

10S.

106.

106.

U [oidd el & a9 A UF Jod T
&1 89T HFAUT 700 MHz R gl &1 TFahr
B a9 Al X @I N AfSF #1317
8T (g(p) = 5.6 AT g(''N) =~ 0.4)
1. 700 MHz 9
2. 400 MHz 9T
3. 200 MHz 9Y
4. 50 MHz TX
For a certain magnetic field strength, a free
proton spin ‘transition occurs at 700 MHz.
Keeping the magnetic field strength constant
the "*N nucleus will resonate at
(g(p) = 5.6 and g(**N) = 0.4)
1. 700 MHz
2. 400 MHz
3. 200 MHz
4. 50 MHz
e R 9T W 0, & FAAT ifereiyor
IR 90 K T Z2am &l
AN
_S_ 100 +
-
0 200 400
P/torr
25 torr 1§ YT TURAIA & hadl 10% FIT &
0, ¥ HMWFT aid &l fereiwor qur ey
#HWWH@W(M}T"' 7)) s
AT E, aT &
1. 0.003 2. 0.004
3.- 0.006 4, 0.015
The figure below depicts an adsorption

isotherm of O, on charcoal at 90 K.

200 r/———'

100 T

vicm?® /g)

0 200 400
P/torr
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107.

107.

108.

108.

109.

At pressure 25 torr, only 10% of charcoal sites
are occupied by O,. Therefore, the ratio of
adsorption to desorption rate constants (in
torr™) is close to

1. 0.003 Z,
3. 0.006 4,

0.004
0.015

Ul ad dad TR UHT U § e
YR TAT Ao &9 &7 Hieeed A1 2
QIAATH T 0°C 9 Bacd 10.00 g/em’® AT
AT gl delfaad Fr AT B ag gef
A ofeT f& f@as A vh WA S
Hgfd =2.7x107%2 g )

T (e 1.
3. 154

2. 1.9A
4, 2.3A

Polonium is the only metal known to exist in a
simple cubi¢ lattice form. The density of
polonium at 0°C is measured to be 10.00 g/cm’.
The atomic radius of polonium would then be
(assume the mass of a polonium atom = 2.7 X

10722 g) |
i 1A 2. 194
3. 15A 4. 23A

T CIGEGI T faRse  areear
0.176 0 *cm~! Bl I AT TR=RIF 0.255 cm”

&, ar 3g [{eaa $r grasar () §
. 1.449 2. 0.690
3. 0.045 4. 0.43]

The. specific conductance of a solution is
0.176 O *cm™, If the cell constant is 0.255
cm’, the conductance (Q~1) of that solution is

1. 1.449 2. 0.690
3. 0.045 4. 0.431
Hl &T YRRAAWE J9gea @ g
eaRT gl 2
HI+hv (1) H+I
k
H + HI : H,+1
k,
I+1+M » L+M

SO (H) A A () TR

AEIAl AT X HI JUFHIoT $T &1 2
(AT 20 T,

< o 4. I?
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109. Photochemical decomposition of HI takes place 3. 3cafora 3aEar & 3701 fr yauTar F FHT
with the following mechanism . SRR 3T # ﬁ" aﬁ’ oy §€'
Hl+hv (1,) = H+1 T
H+HI kl > Hz +1

" 111. The first electronic absu{'ption b?.qd maximu::n
[+1+M 2 L+M of a polar and relatively rigid aromatic

molecule appears at 310 nm but its

Considering hydrogen (H) and iodine (I) atoms fluorescence maximum in acetonitrile solution

as intermediates, the rate of removal of HI is appears with a large Stokes shift at 450 nm.

ks, gl 2. I, The most likely reason for the Stokes shift is

35 B 4. ]g l. Iargf, change in molecular geometry in the
' excited state

2. increase in dipole moment of the molecule

110, U&F Urasd 3ARa HAHAr A in the excited state
" : 3. decrease in polarizability of the molecule
E+S 4. > ES i L BLp in the cx?lted state |
R 4. lowered interaction of the excited molecule

ith pol Ivent
ky = 3.42 x 10*s™' &l 3 [E]y =1%x107% mol with polar solven

dm™ BT A AGHIF-ATA AN 1 3TAT T 113 gréziorm 0] A TF fad 39 Hawwm &

aﬂmﬁawzmqﬂﬂrfffmaﬁiﬁmf@?rﬁl AT I YT AT ot
. 342 %X 10°“moldm™s™"; 3.42 X 10%s~ 5
2. 342 %10°moldm™3s™!; 3.42 x 10*s™? U= ) exp(=7/3) 51 3ET JvEe W
3. 3.42 % 10* moldm=3s~%; 3.42 x 1055 SEUED] ;ﬂ“ﬁﬂ T &
4. 3.42x10*moldm™3s™?; 3.42 x10%s™ l. Scos”@ — 3cost
2. 3cos’6 -1
110. In an enzyme-catalysed reaction B cosd
k
E+§ =——t—> ES — 2 E+P -
-1
112. The un-normalized radial wave function of a
certain hydrogen atom eigenstate is (6r — r?)
k, = 3.42 x 10%s™1, If [E], =1 % 107 mol exp(—r/3). A possible angular part of the
dm?, the magnitude of maximum velocity and eigenstate is
turn over number using Michaelis-Menten 1. Scos36 — 3cosfO
kinetics are 9 3cos?@ — 1
. 3.42x102moldm™3s71; 342 x 10*s™? T
2. 3.42x10°moldm™s™%; 342 x 10*s™ 2.4

3. 3.42%10*moldm™3s~1: 3.42 x 10°s~1
4. 342 %x10*moldm™3s~1; 342 x10%s™! 113 gferor & e far 73T 96T BT &

| = C,b, + Cod,. AUT Ve EAwear ARTFH
111, & yfT qur 3esd ¢ WARE 39 & :;qa g};;:;:f;ldu=ﬂ,f¢{H¢2dv=2.5,
TUH a0 &5 FT 3TaaA 310 [ 3Hp,dv = 12.0 | Fre=ras srawur $
nm W WE BT §, Wed 389 VHICABESA fawoners & ¥ AU Far 81
Reae & gfadfed sTaan goX wew Rive

F Y 450 nm W WIE BT gl 39 W 1. —0.52 2. —0.50
Rve &1 gaos @fdd HROT § 3. 1250 4, 12.52
|, 3caforg 3aqur & nfPas A #

gy gRad+|

2. %ﬁamﬁﬂtwmﬁ
Gird




113.

114.

114,

115.

LS.

116.

Given a trial wave function Y, = C;¢; +

C> @5, and the Hamiltonian matrix

elements, [ piHpdv = 0, [ p1Hp,dv = 2.5,
[ ¢p5Hp,dv = 12,0, the variationally
determined ground state energy is

1. —0.52 2, =0.50

g 1250 g, AL.52

a e @Rkt & e smEaw
Rq'Fﬁ'ﬂ'T\"Ul' g-: k’l =A1E_E1'I’RT, RZ=AEE-—E2‘!RT
afe E, > E, &, o & U ag 7 9w

P
ke A2

3l

3 kol > Agh;

4. ki+k,> A + A,

Arrhenius equations for two chemical reactions
arey ky =Aye AR e = Ao gr BB If

E; > E,, then at a given temperature 7,
Tt
ka Ay

9 K2 4z
] Ay

3. kiky > A A,
4, ki+k, > A+ A,

A a9 (7) W ardids 30 & w=gEfad
Ush HIGY 39 & & (P) ¥ FH giar & Fadl
SIY (GRdfds AW & AT 7, §9a a9 §)

. P3=d ,T<T,glar g

2. P#OA, T<T, @l &

3. P, T>T,aa1 &

4. P TA, T>T, B &

The fugacity of a real gas is less than the
pressure (F) of an ideal gas at the same

temperature (7) only when (7, is the Boyle
temperature of the real gas)
1. highP, T<T,

2. low P, < Tb
3. hlgh P, 17> 1}
4. low P, T> T,

HAGEAT H,0(g) = Hy(g) +50,(8) & fAw
T BRRTS Kp, Taars= &m=m (o<« 1) ddr
FA ST PR G R AW Fwa &, ag &

116.

117.

117.

118.

118.

. K,ca’P

2 'Kpacasz”z

3. pralﬂpﬂz
2

4. KpucaP

For the reaction H,O(g) & H,(g) +%02(g),

the equilibrium constant Kp depends on the
degree of dissociation a(a <« 1) and total
pressure P as

L. Kp_aca'zP '

2. Kpacaszl/z
3. KpacauzPyz

4. K,ocaP?

5] FSAT, TH HSK S 100 K 9T 8, ¥ g
300 K & 3R H TUATHRUT #lal & T e
s & [Sda SgaaA S v ERISar

gidl &, 98 ¢
1.3 ¢ BW | § M |
20 ]

32 S 4,

The minimum work required by an engine to
transfer 5 J of heat from a reservoir at 100 K to
one at 300 K is

fLerd
230
B
4. 20

gAMATA dfshast 1 @fFafad & arer
el WY @

.52 = §,

2.0(xz)a(yz) = C(x)

e

4.53 =S,

The correct relation involving symmetry
operations

1.S2 =S,
2.0(xz)o(yz) = C3(x)
3 8e =%
4.53 =5,
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119.

120.

20,000 g mol” FIeR Hgfad & & R Uewg H
10,000 g mol! AR Hld & g1 aF« & favw

Fear tEa Ao "@e8fa (g2 mol™!) (M) B
1. 13,000 ~

2. 14,000
3. 15,000
4. 16,000

A polydisperse polymer sample has ten mole-
cules of molar mass 20,000 g mol™' and fifteen
molecules of molar mass 10,000 g mol™, The
number-average molar mass (g mol™) (M,,) of
the sample is

I. 13,000 2,
3. - 15,000 4,

14,000
16,000

tF A W fGar fifee Sad T o 0,
g TUT 2e Fal & ERI # 30 6K IHOFd
WW%%FE‘IE,':%ETWQI
A, B aur Cwrr: fae 2 & wftena, e o
F A dUr "REFAq @ o § Hd
fufa #F Ala Fa &, O Tl &1 Her

wH B
1. S4> 55> 8

2 SE>SA>SE
3. Se>S5>5y
4. Sc > 854 > Sp
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120. Consider a system of three particles which can

occupy energy levels with energy 0, € and 2¢,
such that the total energy E = 4¢. Cases A, B

and C correspond to spin % fermions, spin 0

bosons, and classically distinguishable
particles, respectively. The correct ordering of
entropy 1s

I. B> Sp> S
e T S
TR RIS
e AR e

[ FOR ROUGH WORK \




