CSIR NET JUNE 19, 2016 CHEMICAL SCIENCES SET B QUESTION PAPER

[Ayq &l gRd®r dls

2016 (1) ) (o
PRd Yy

99 :3:00 !'73

3T

1. 3197 B &I 9rg7 gar & | §9 uvier givasr § va @l Yareie (20 4 'A'H + 50 41T
'B'+ 75 w17 'C' 4 ) ggc1 fdbey ye7 (MCQ)fRY 717 & | sigsl wm 'A' § & sifegbaH 15
3 97 'B' % 35 gl aer w7 'C' § W 25 geHl @ Sk & & | I} [EIRT ¥ Sifeld
goql & 3« 1@V 7T @l &aor 917 'A' & 15,4797 'B' W 35 @=r 477 'C' W 25 yse Iaiwl B/
ord @l T |

2. 3LUH3IN. Ica¥ P ol W @47 TAT & | 39T VT 7% 3V s BT 719 lore@g~ d ggol
T8 T oflfoTy b givaer § g5 QY 3iN ¥el & a9l del ¥ dc—he T8l & | gfa Uar &
319 gi<oflcicy W S @IS @I GRGDT i @1 [AdgT &Y Wdbd & | gl ave ¥
3. V3% IIY Y% &I I g o | §9 YRaer § ¥% B dvd @ ferg SifaRed g1
ot & |

3.  3LVHSN. IY UFAD D UG 1 4 QU Y W GV YT RISl THN, AH a7 9 GNIET
R @1 pHID [o11Y, 12T 81 3791 8¥<ileiR 4l 31a9g &Y |

4. 39 ITA L.V Fa¥ IS H Vel d9%, [Q97 dls, GRABT HIS N dw Bl G
YereT wqfad gl & ®iel dicd U7 W 3799T Il Y| Ig V& 917 gaerlf @ for=ierd &
& T8 3LVASN. S YAF H QT TV [A<¥ &7 Q57 FIGEm & Gierd &e. AT 7 & O%
TIP3 T30V SIX GaF B sediplad i Infier 8 & wadl & |

5. i 'A' 77 9T'B' 7 gRIB 97 @ 2 3% 'C' H yAB yIT 4 3iH BT & | AP Told Iy
BT FUTHD ol 25 % @1 gV W [bar Sy |

6. e goq P HId TN [dbeq QU TV & | 94 W dadd Udb [ddbeyd &l “Hel” 3qar “Hdlcid
g1’ & | 3TYbl Uddb Y97 BT Hal FYal Walcaqd 8 gl & |

7. Tbol Byd Y IT 3gfAd ailel &1 I @Yd §Y GIY G dict GRSl T §9 3R
3= Hrefl GNIES & 11y 37I1Ig SENIIl il Hhdl & |

8.  gNIEreff @l Swiv 1 X G=il @ AN del 3N & HI 78] for@-r w@ifey |

9.  PIgeiey BT SYINT HYT Pl SFHT T8l & |

10. o¥Er waifd o7 o= 375 fafsd ®r7 & OMR Sav 936 &1 [3491ford &Y | gfgofider @i
77 OMR Si¥ G55 W9+ & Geard 319 $HPI Hla-icid Fialerd o & Wad &/

11.  fB==T 9rgq,/GvaNT @ §99 H f[A77la 819,/ 9rd S 9% 341 A¥hNIT THIOIE 81T |

12.  &qcr g¥jern &) Q¥ 3afer do §0 diel gRiErell @l 81 u¥er gieaer | of Wi @l
sl & St |

VT TGC e, gereff grT ¥t T wEER @ F wenfid svar §




[ FOR ROUGH WORK ]




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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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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1. Ts Tafdse cgafeyd a9 ey & TolT: ddll
gear + it fr gEar = HRY Hr gEAT + 2
gl 3H YR & did J¥F 3 (S Th gae
eI Po) gardt & AT o dot H qEar +
Muf Hr T&ar — $RT Hr Fer, hdar e
1. & 2. T
3. . 4. R

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
3. SIiX

2. Four
4. Zero

2. &t 7 & 3191 T FAT g

A B L D

3

—
| & 2
-

2. What will be the next figure in the following
sequence”?

3. faardl 3R 29 & & &I @ 9¢ H = ¢
3 F A fdaly AR g I g A qu
Fd gl ¢d AR gf 3@ FA & 6 ¢ H
A & T H A ST 91 FUT T FEL &2
1. faady 3o did g¢ # I§ FT Y ohdl

ol
2. &9 3hel 6 B¢ H IE ST HT ThT ¢l

3

3. Y IS F T & AT
4. O GIH Ao ST HAT gl

It takes 2 hours for Tiwari and Deo to do a job.
Tiwari 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. Hari does not work at all

4. Hari 1s the fastest worker

37sgel, HURST & e TUr fo= g & Seyei
el Telcl &1 FURT & a1l Heqel AT a1fal
T 1/3d1 f9arg $r afa &1 128 Ife o
gl Uk Y Toldl IRFH Fd g al qad
Ugol il Jgddl g?

1. 37sgel 3R HUReT aat

2. o=

3. RURA

4. il Teh &A1Y

Abdul travels thrice the distance Catherine
travels, which i1s also twice the distance that
Binoy travels. Catherine’s speed i1s 1/3 of
Abdul’s speed, which i1s 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

HHETE XTSIl &l Teh q&Y & 3o [T &
@ 3rTaR S > B & orfhd e

& &Il P U &7

=~ N



Equilateral triangles are drawn one inside the
other as shown. What 1s the ratio of the two
shaded areas?

C

1. 2:1 2. \3:4
3. 4:1 4. ®+1

Uh dg9a f(x) $l x—5 AT x—3 AT x —2
T Aol e W 1 T AV [Aear g1 e &

q I8 g $ioT-aT g Hohdl g?
1. x* —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

3 I 3l I JEAT &I ITT HY oAdH
Tge 3R Y 3l H OB 408 AT &
% 3l H IUABS 28 Tl TH FEAT &
golRd TATT T 3 3hls & 3id T 3dell @l
$H & Toidar T did TAT &1 3Hh g &

3% T 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 1s less than the tens

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

10.

10.

Teh Jolammar 36 fpdl/ger & doid gu CACHIH
& Ueh fdeg &l § hes H TUT TIEHIA &l 20
Abes H IR HLAl 8] ColChIH HT TS

fohaeir 87
1. 120 #T. 2. 280 HT.
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 is the length of the

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

Uh ged W fdeq A, B, C, D §, dUT AB=5
T, BC=12 §4HT., AC=13 §#. T9 AD=7 HAL
gl dd CD & Ashedd AT g

1. 9G4, 2. 10 G

3. 11 g&T. 4. 14 HAT.

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
IRFEH H dlell § QX AT §U U 3ol &I dell

H T8Ud Ush ©i¢ &g ¥ U6l 8R-4R cush
ET gl I agT 98 I e A 3ESET HY
dd S8 dF &l GIHTT cheg,

1. Ml & Sog H g TUT T Bl

2. YTl sl HAMET g & 1Y Hdald aAd

@Hhdl ST g

3. O A & faT & Srar § 3ad: M
& heg OX A9 3T IATAT gl

4. 3TYT Ul FHATCT gl doh i [@dahdl

ST § JUT 38 ¢ 39 SITdT gl

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



11. T H BT f(x) T x & YT SATAT AT g
x = —1 W digdAsT GaRT Woled 1 A AT

hIToTd

100

10

1
0.1
0 1 2 3

1. —0.01 2. —0.1
3. 0.01 4. 0.1

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

function at x = —1.

100

10

1

0.1

0 1 2 3

1. —0.01 2. =1
3. 0.01 4. 0.1

12. CT 91T ST & a1 ACW T fdeg D 3
JhR & fh 2ADB = £ABC, T BD & o€y
(FHT. #) &

A 6cm B

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

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

A bcm B

1. 8 2 0
3, 3 4. 4

13. T Heh U 30Tl H SF 1 AKX Hl g
FAT g FA T HH Fda 386 & g 10
ﬁﬁ.qﬁwﬁﬂﬁﬁﬂﬁﬁ@wqéu Tdhdl

13. 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, 2
D: 3
4. It cannot travel such a distance

14. Th TR dg<@T dlel dielig Toigd 0.5 A,
A TS dur 0.1 #AL AT FAS Hr
Adifear s=it &, 3T MY T T AU FIC
I (ATThA & AR Ael) AT I &l I
dTelld quI §9 & 8T &, dd 3Hd Tlell ol
AT (T HY. H) fohdar glm?

7

0.1% R
ﬁ 0'5
7

§ 05
€ >
10
1. 40.0 2. 294
3. 194 4. 11.3

14. 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 O.1m height. What will be the volume of
water (in m’) in the pond when it is completely
filled?

0.1 : o
ﬁ D-S
7

$ 05
10

1. 40.0 2. 294
3. 194 4. 11.3




15.

15.

16.

16.

17.

U SgiFd d el 3T & Jgol 2 oW FIT T
R% T eX & dAT AV 33T W (R+10)% hr
eX q IRT HT SIS FohaT | I Fel MW
HT AT dTNeh 3T &1 (R+5)% g ol dl¥eh

3T fhdar g7
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
3. Rs 4.0 lakhs

2. Rs 3.0 lakhs
4. Rs 5.0 lakhs

Ueh ATsfehel cId T ATET RIS 200 QAT &
dAT b Joclld IIIET hIC FT I 6 JAT.
gl IJg A gU foh g Werar 8T &, 39
qUIRRY # T & fIU g1l &1 ofarser fohcle

AT (<7 AT #H) TMEA?

1. 600 r Z;
3. 3600w 4,

1200 7
1800 ©t

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 7
3. 3600w 4. 1800 7t

Teh q&ds H fAefafi@d shae & FU &:
l. 38 q&ds H | 38T HUA g
2. 30 JEA$ H 2 3HT U gl

99 3H T¥de H 99 3T FYT ¢l
100 38 TEch H 100 31T HYUT &

STH H hld °T YA el g?
1. @iar 2. UgolT
3. [Agreaar 4. gO

L7,

18.

18.

19.

A notebook contains only hundred statements
as under:

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

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

Which of the statements 1s correct?
1. 100" 2. 1

3. 99" 4. 9™

Tsh AT 9 99 6T 3 (07 9Nt H) & Fa

3R 899 &1 ST IT FT oA g3 39 wA

ar $r 3mg o1

1. 37907 3iehsl & HROT AT A6l I ST
gehdl

2. 27 a9

3. 29aY

4. 3139

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 1nadequate
data.

2. 1s 27 years.

3. 1s 29 years.

4. 1s 31 years.

Pdr gaeT A JAffAed AT ¢ W TEH T 9V
T HAlT ard &I I eoT AT F 3eTER
qrar ST B

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

CIRNEIED STQW I gFEATT gu ==
H O HlT-OT Tolel ‘¢ dUT v h &S &l
Y ASSAH dfold &ddl g ?

1. vot?

2. (v—>5) « t?

3. v=>5¢t+t?

4. (v—75) = (t + 5)°




19,

20.

20.

21.

21.

22,

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

t 0 1 2 3 4 S 6
v 5 6.1 9.1 13.7 20.6 30.8 414

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

. vets

2. (v—75) x t*

3. v =5t + t?

4. (v—5) = (t + 5)2

m X n 3Hhls ddl TSl dlell Uch dicholc B3 ol
e &l 30 Of ¥ & g¥s <rsal A fawed
e o ToU, [T Th & FIW T W, Tohdd

SR ISl §19T, $He! I0TAT hitord
1. (mXn)

2. im—-1)Xx(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. (mXxXn)
2. m—=1)xX(n—-1)
3. (mxn)—1
4. imxn)+1
H1T \PART 'B'
FUg H 3UTEUd HISshI¥eel hl T&AT g
1. 3 2 21
9 4. 28

The number of microstates present in °F term
1S

lg 3 2 2

3 9 4. 28

BH @S @ 3rsdldlgel CpM [Cp is (n°-CsHs)]

gs g
1. CpGe 2. CpMn
3. CpRu 4. CpCo

22. CpM [Cp is (n°-CsHs)] fragment isolobal with
a BH fragment is
1. CpGe
3. CpRu

2. CpMn
4. CpCo

23. [Ni"Le]™ ™ 3aQ¥UT des 8500, 15400, T
26000 cm™' UT ERITAT § Sidfeh [NilL/ ™ o ™,
10750, 17500, AT 28200 cm ' 9X &2idm gl L
aar L' &, A
. OH duar N;

2. CI dur I
3. NCS ddr RCO,
4. H,O dUT 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 N;

2. Cl andI

3. NCS and RCO,
4. H,0O and NH;

24, TAFATaT@d # ¥ gg iRl gfgariac 31 18
Solaclel fAIH FT ITEOT Hcl &:

A Cu B. Mn
7N
CO OC CcO
| |
.. Cr D. V.
O
oc” co oc” C/ N €O
1. AJUTB 2. BAATC
3. CdUTD 4. AJATD

24. Identify the species, those obey the 18
electron rule, from the following:




(= S

\
oc/ \e // \\CO
CcO
1. Aand B 2. Band C
3. CandD 4. Aand D
fAFATol T d SATAOT
- +

Y

Rh > Rh__ Cq,

R~  CH,CH; Rp7/ 7/

[STdeRT U 3SIgXUT g, 98 ©
. 3UIRT A%

2. federe

3. B-grsarss fddlided

4. 9O Tdelldel

25. The following transformation

< <l

R,P”~  “CH,CH; R,P / 7
H Hzc

1s an example of

1. oxadative addition

2. 1nsertion

3. PB-hydride elimination
4. reductive elimination

26. B, 3] & foU ndur n* rfacdr &1 34
I &

26.

21,

21,

28.

28.

29.

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

T TT*
1.  Gerade Ungerade
2. Ungerade  Gerade
3. Gerade Gerade
4. Ungerade  Ungerade

VSEPR [8€Id & HTUR WX [TeFs] AT &l

ST eI ATHA &, 6 &
1. PradAeaanT GREE

2. I TS

3. U JHAAET THAdAT
4. %ﬁ

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

[CosFey(CO)yi(ps-PPh),] H UTT-YT Tl shr

J&T 8l
1. 3 2. 4
3. 5 4. 6

The number of metal-metal bonds 1n
[CD’;F@Q(CO) 11 (].Lq-PPh)g] 1S
l; 9

2. 4
S 4. 6

ST Tellfee] T hT HAIRTT H; &1H I
0, & AT T S TALA-3TrdToteT Torefer

g &, 98 &
O
P e
1. Femn  FedlD
o

5, Feamy O

O Fe(ll

3.  Fedmn O

4 Fe(IV)—=0



29.

30.

30.

31.

31.

32.

32.

11

In the absence of bound globin chain, heme
group on exposure to O, gives the 1rron-oxygen
species

O

TN
1.  Fequn  Fedll

# 0\01
5 Fe(IlN)

O _FeD
3. Feamm ©

4. FE(IV) —=0

P-S dUT P-P 3Tl &l T&AT i P,S: H &

hHRA:
1. 6dAT3 2. 4dAr3
3. 3dAT6 4. 6dAUT 2

The numbers of P-S and P-P bonds in the
compound P,S; are, respectively,

1. 6and3 2. 4and?3
3. 3and6 4. 6and?2

CaCO; o dUHARIcHS TdiNUT H 399
dg &g afds teAlTeaw & Faifge g,

a8 ©

1. dAISclald

2. TAYNUT I

3. O, dAUT CO &T 1:1 fAHoT
4. Sl 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

JIfsTd  AR——Gehe (Na,S,0;) oh, 3FaT
SEhiAC [dodd & JIsfafa 3HeTHTIS H
0.l M SEBHHAC & 25 mL & &T x> M
ARNTSHhe & 25 mL T aThdr gar gl
‘X” T AT g

1. 0.2 2. 0.1

3. 0.6 4. 0.4

In the 1odometric titration of sodium thiosul-
fate (Na,S,03) with acidic dichromate solution,

33.

33.

34.

34.

35S.

K, -3

36.

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. 0.4

gifdle ST POCL; # fdal & 9Ad Ush
gaIte FISs 3T Higdl &l [dodde ¢l

&, 98 ¢
1. Et3N 2. KC(Cl
3. Fe(Cl, 4. SbCls

The compound which dissolves in POCI; to
give a solution with highest chloride 1ion

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

2. KC(CI
4. SbCl;s

«Ba’! @ HfAS Solaciad IGREIGUT & gATd

S

&It
| 54}{6131 7 54}(813{]
3. 5{:,(:61_] 4. SﬁCEl'ﬂ

On two sequential electron capture, 5{3Ba]31

will give

1 54}(6131 2 54X613ﬂ
3. 55CE]3] 4. 55C€13“
hiclc JAHTT

. AEGET ¥ Tdedl # gRadel & HROT §

2. AETET ¥ Uegdl # 9RAde & HROT §

3. FoIF Oi8ol ¥ Tadd ©

4. Tededl gUT Ueerdt & 9Rade & A
JRTET ¥ 8T &

Chelate effect is

1. predominantly due to enthalpy change

2. predominantly due to entropy change

3. 1independent of ring size

4. due to equal contribution of entropy
and enthalpy change

HAlAT HOMTATh «l—igwol [UO,(NO»);|T @& foIT
de! AT H&AT dUT SATATT § shaAer:

1. 8dur veahohy GRS

2. 5dur gar TfES

3. 8T gdr gfa™eH

4. 5aur gAEaeT GRS




36.

37.

37.

38.

12

For monoionic complex [UO,(NOs);], the 38. The major product formed in the following
correct coordination number and geometry reaction is
respectively, are

1. 8 and hexagonal bipyramidal _

2. 5 and square pyramidal A 1. NaOH, iso-Pr-CHO
3. 8 and square antiprism N02 _ >
4. 5 and trigonal bipyramidal 2. T|C|3= Hzo

fArafa@a & O I3 3 Tk IR 98 2150

NO O
cm! T EAAT g, d8 & 1. /]\z/l\ 2.
-
OH

Ph Ph “~
L N=N 2. [>—Cco,Me

OH OH
3 4,
N3 /kT/J\ /I\I-H\
3. 4. N OH O
SRERIPE

O

39. frafaf@a #fRfF 7 3cues A&y 3 §

Among the following, the compound that

. i hv
L A TSRS
displays an IR band at 2150 cm  1s ONO >
Ph  Ph L
\ NO
1. N=N 2. }COEMe /\/\/\)\
OH
- N3 | | -
3, ‘ 4. N
3 NO
S H O >
NO
/\/\.)\/\OH
4.
frAfaf@a JRRRT  Seqe HET 3eu § TN o
NO
P 1. NaOH, / SO-PI‘—CHQ 39. The major product formed in the following
NO, _ reaction 18
2. TiCls, H,O
hv
/A\//\\//\\/A\ONO >

NO.,, 0
. )JYL _ B
OH

/\/\/\/J\OH

OH OH .
3. 4. /\/\/\(\OH
)\{)\ )\H)\ NO
OH O
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3
OH
Ph—\
/\/\)\/\OH O/%%
" OMe
4

OMe
40. FFAfaf@d FfAfHar 7 7T 379C &
41. Myrtenal & 'H NMR Td&cH H &I AT 9l
Ph™ N0 O LiAIH, (1 equiv.) ' * s
O 4 ) & T8Il T UGel Sigl AUfald g, d¢ o/e
. OMe THF, 0°C CESIRIGE? ﬂ% AT () ppm H )
l.
Ph™ \
e
HO OMe |

- \/\CHO

PhWO%&‘
O
HO

: OMe myrtenal
OH
Phﬁo’%}% I 135 (s, 3H) @AT5.0 (s, 3H) W
S 2. 0.74 (s, 3H) AT 1.33 (s, 3H) UT
OMe
3. 1.22 (s, 6H) OX
4. 4. 0.70 (s, 6H) I
P
Ph™ O
HO%%
O OMe 41. In the 'H NMR spectrum of myrtenal, the two

methyl groups are expected to display signals

at (chemical shift values (0) in ppm)
40. The major product formed in the following
reaction 1s

Ph/‘g%% LiAIH, (1 equiv.)
O THF, 0 °C CHO

OMe
: myrtenal
Ph/§0§% y
O
HO OMe 1. 1.35 (S, 3H) and 5.0 (S, 3H)
5 2. 0.74 (s, 3H) and 1.33 (s, 3H)

3. 1.22 (s, 6H)
Ph/\é?%% 4. 0.70 (s, 6H)
HO

OMe
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92, Pt 3R 3 e a3 ¥ L. 7 of olefin and o* of HCI
2. mof olefin and o of HCI
3. m* of olefin and o* of HCI
.. n-BulL.i (2.1 equiv.) 4. g of olefin and o of HCI
'-*""N"‘ . DMF ] : *
/ NHTs . 4. rafafga & @ AR e

gafieRioT Tl Pceatl H fRaT ST Fhell &,

\% a8 /o
l. 3
CHO ~
A / O _Ph N
= “OH
OH O
3 CHO 4 A - c O

L L 1. AJAT B 2. A chddl

CHO 3. Bahdd 4. BdUrC

42. The major product formed in the following 44. Among the following, the compound(s) that

sanEten can be classified as terpene derivative is(are)

N
I. n-BuLi (2.1 equiv.) @Tgph
L ""NHNHTs ii. DMF %’N“OH Ax\
OH O
A B g ©

{ \/ o2 ” 1. Aand B 2. A only
L§ 3. Bonly 4. Band C
CHO
N/ _— 45. o f-3Eded  FEifAd e & UV-visible
3. Lg 4. IGAMYOT FaeA H fJomgeh &I Yaum dglel
CHO -
1. n-m* GhHAUN H hypsochromic TIFS &Il
g, m-m* H bathochromic fI%Fe gIdr &1
43. mﬁw $r HCI & 3ATAThAr ﬁ’ 2. n-n* AU H bathochromic e Bﬂ?ﬂ'
FIEEATTA ALIddl & @ & fou o &, n-n* H hypsochromic e T B
hifeedy 3MMdcd A fhae gfFEafaa 3. n-m* dAUT w-n* @il AN H  batho-
2T % T ® chromic I gIdr &l

4. n-m* dUT n-n* GleAl GhHAUI H  hypso-
chromic fIoFe gidT gl

1. 3HIfelfthel T ©1 AT HCI HT o*

2. 3ffhel & dUT HCl &7 o

3. 3ITfhel &+ gUT HCl &T o*

4. 3 Gl x dAT HCI 9T © 45.

In the UV-visible absorption spectrum of an

a,f-unsaturated carbonyl compound, with

43. The frontier orbital interactions involved 1n . . :
increasing solvent polarity,

the formation of the carbocation intermediate
in the reaction of 1sobutylene with HCI are
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1. n-m* transitions undergo hypsochromic 2.

shift, m-n* undergo bathochromic shift O
2. n-m* transitions undergo bathochromic HO
shift, m-mt* undergo hypsochromic shift NH.,
NH,

3. both n-* and n-7* transitions undergo
bathochromic shift 3.

4. both n-n* and nt-7t* transitions undergo
hypsochromic shift

NHBocC

46. AFARI@T FI@ROT & &HfAd
golacldrsidoleh YshAl GART HYesl Gl

O
gl dg Yehd g BnoJ'H/\@\
NH
. NHBoc
0 —

1. 4m conrotatory AT 6mt conrotatory

/

\

47. The major product formed in the following

reaction 1s
47 disrotatory T 67t conrotatory

47 conrotatory T 67 disrotatory

w19

-

O
H,, 10% Pd/C
47 disrotatory T 67 disrotatory BnO 2 i
_N. EtOH
Cbz H NHBoc

46. The following transformation proceeds
. : (Cbz = PhCH,0COQO)
through two  consecutive electrocyclic

processes, which are

e A

47 conrotatory and 67 conrotatory

47 disrotatory and 67 conrotatory

41 conrotatory and 67 disrotatory HO
47 disrotatory and 67 disrotatory

/

\

B R

®
m
2 NHBoc
O

NH,

47. Trafaf@d @R # 3cuest A&T 391G ¢

O NHBoc

H,, 10% Pd/C
BnO -

N. EtOH
Cbz~ H NHBoc O

(Cbz = PhCH,OCO) 8O

NH
|- NHBocC

HO

NH
. NHBoc



48.

48.

49.

16

X dUT Y &I NaNH, & 3FTRibhIr & v ggr
YT &

Ph
Ph_ _H P
et i
oh PH
X Y

A X dig aifd & AFTAHAT FAT & Y $ o= A
B. Yt a1fd & 31fAHAT $:xcar & X & Jelall H
C.X JUT Y & cTdgR of3d IHFdl HT RE ¢

D. X Uah TFdQmell sedcec 3FT g Y &I

dolar H

-
1. AJUTC 2. AJAUTD
3. BAUTC 4. BdUTD

The correct statement are about the reaction of

X and Y with NaNH, is
Ph
Ph > H Fu
H
Ph
Ph Ph
X Y

A. X reacts faster than 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. Band D

faFdfelidd Jifeeh H H, ddT H, T AT
RS [QaRor ear &, ag &

4. HuUcdlcHAs AvH Tarfaes

49. In the following compound, the

S0.

S0.

al,

stereo-
chemical descriptor for H, and H, 1s

Ha” "Hb
S9N
1. enantiotopic
2. diasterotopic
3. homotopic
4. constitutionally heterotopic

AFelleddd Il & fav fGF
gfaeamd=ar & ‘A AP & IRHAOT ST el
$HH ©

X &G X=CH3

| —— \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

values” for the given substituents 1n

cyclohexane derivatives 1s

X AG X = CHj,

| —= \X__—_\_X X=CN

X = Ph
1. Ph>CN > Me
2. Me >Ph>CN
3. CN > Me > Ph
4. Ph> Me >CN

2-sqCAlT & X dATY YU & T el
AT gl

H,C O H O
H' ¢/ H“H
H CH3 H3C CH3
X Y

A.Y @I 3798 X 318 TR 8
B. X oI 37UeT Y 3 TARN g



S1.

52. Aiffler X, Y JAT Z & pKa AT HT Tel e gl

O CN
NC 370
OQ? E% *
H
-
O CN
X Y Z

S2.

C.XH AR T anti &
D.Y#H A a9 gﬂﬂﬂhﬁ%

1. AdAT D
2. AdAr C
3. Bddr C
4. A, CdArD

The correct statements about conformations X
and Y of 2-butanone are

HC O H O
HH" H“Y
H CH3 H3C CH3
X Y

A. X 1s more stable than Y

B. Y 1s more stable than X

C. Methyl groups in X are anti

D. Methyl groups in Y are gauche

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

1. X>Y>Z
3. Z>X>Y

2. XY>ZI>X
4. Y>X>Z

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

O R oo

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

17

33,

S3.

4.

54.

dgfd M & &0l 8§ ggied T e IF Teh

qF H§ di9 T 9 diYig 9rFg 3a8AT H gl

Ush qEX 9T H 2M Held &H ey I F

$UT 2T A9 9 gl alar 34t & forw Her

HUT &:

1. 3irad aifast Fer aur g w©is

21T AT & T @A g

2. gt A S AT gEd AT & fav o
CIEE

3. hdel A AT Foll g@ll I &
forw ar =it g

4. had IEd TS gl 3 & faw ar
il Frei|

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.

gaiee &9 § AuRa garafas afafear
2NO,F - 2NO, +F, & fou & &ua %
R = k[NO,F] |

X fAadE & o X AuRer ug @

1. 2NO,F - 2NO, + F,

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

3. NO,F - NO, +F

4. NO, +F - NO,F

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



D,

D,

S6.

56.

;s

T3l 3ATddl el o gifecadd H (H =T +
Vah ATAEIOh Bold (STal 7 ddT V hdA:
afaet Far dar &afas Far 3TRel 8)

. TJdAT Vo JTAALIUIER Beld g

2. T TAeI0OIh el & 9T Vb 8T &

3. V ATAI&IOIh Foled ¢ R T o A8l &

4. TAAT V Gl & ATHAIUIG Bolel oTal o

The eigenfunctions of the Hamiltonian H
(H=T+V) 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, butnotof T

4. eigenfunctions of neither T nor V

U HATATHRAT fr gy R, dAUT R, HHAA: Th
HfFFHAS H Aegdl ¢, dAT ¢, W gl 39
HiAFRAS & gaer JAfRar fr Hife o
(AT ANfAT & gAY AFfAFHRT I Algdr T2uT
T fAId |d 8) I cdl g

log R{—logR
1- n = 5 i1 En2
log C4—log C,
logC1—-logC
2- n = El1 EL2
log R1—logR>
logC1—1ogR
3. n = El1 B
log C2—1og R>
log Co—logR
4- n = EL2 52
log C;—-log R4

If the rates of a reaction are R; and R, at
concentrations C; and C, 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 is given by

loeR{—logR
| 5 8 g g o
log C{—-logC,
log C;—logC
2. n = gty glz
logR;—-logR,
logCy—logR
3. n = gl g It
logC,—logR,
logC,—-1logR
4 n = gl2 8 N2

B logC{—log R,

ST FdeT 3T L2 dAT L, o THEIOH

I FIIOh Bl

1. @ 2s,2p,,2p, AT 2p, HTTdCAl & foIT
8ld &

2. had 2s,2p, dUT 2p,, 3Midedl & T
8ld &

18

S7.

S8.

S8.

89,

59.

60.

3
4.

shadl 2s dUT 2p, el & folT 8ld &l
had 2p, 3Tecd & T gd gl

The simultaneous eigenfunctions of angular
momentum operators L* and L, are

1

2.
3.
4.

all of 2s, 2py, 2py and 2p, orbitals
only 2s, 2p, and 2p,, orbitals

only 2s and 2p, orbaitals
only 2p, orbital

frafafle 0] # waifts feR s &

feir FAfATT Tdeg Tag &
CI(H)C=C=C(H)ClI

1.
3.

G, 5. &
. % G

The symmetry point group of the most stable

geometry of the following molecule
CI(H)C=C=C(H)Cl 1s

1,
3.

C, A
CZV 4 Czh

d° [d=arg & v AFdd Far ug §

1.
3,

“D 2. °D
'p 4. 'D

The lowest energy term for the d°
configuration 1s

.
3.

2D 5 ) 3

D
'p 4. 'D

A¥T A ITATYA H 3™ I
a 3

gl gIaT &, 98 &

L

2,

3,

-+,

dE _ . d°E

=02 ==0
dv " dv 2
dE d2E
e Z2=0
dlf¢ " dv 2
dE d?E
—=0,—%*0
dv dV 2
dE d?E
— 0,——E=# 0
dv dv

S8l E 3eJATIeA el & emf § dAT V

Hodd

2

[Oeh &l ehfold Id &




60. In a potentiometric titration, the end point is

61.

61.

62. pH 10 WX feTeIthel &l ST 31¥cdcd &IdT &, 98 &

characterised by

{  9E _ dzE___O
oav 'dvez
dE d%E
2. —*0,—=20
dav dV 2
dE d%E
3. —=0,—=*0
dv ' dv 2
dE d2E
4, — #0,—#* 0

dvi ' dv2 2

where E i1s the emf of the titration cell and V' is
the volume of the titrant added

Ueh 3HefATI H Ufoledre & AT I~ JATOd
dur AT 9T ITATT 3T H Yiaerd
ARTaad wAHT: +x JUAT +y &1 AT

T Wehfold Wegdl H Fidrd A &l

l: X4V 2. Xy
3. (xy)1/? 4, (x2 + y2)1/2

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. &+Y 2 XY
3. (xy)1/? 4. (x2 +y2)1/2

.

O O
O

NH,

1L Z

NH;

1 Z

OH

NH3

1IZ

19

62.

OH

NH,

L= -
O

At pH 10, tryptophan exists as

L.
o. ©
O
NH,
X
N
H
2.
0. ©
O
@
NH;
N
N
H
3.
O
OH
@
NH3
\
N
H
4.
O
OH
NH,
N\
N
e

63. NaOH & fdeadeal &I HCl dur CH,CO,H &

fder el & AT & dATelehdl Helsh 3TATIA
A H, AT 3 & Fhfad 3= (b)
&l y-axis Y JdAT dlelshdl (a) I x-axis T
oy @R I 3IRW AT AT IR/ F B4,

g &




63.

64.

64.

65.

20

b b
I.I\J 2.[
> d d
b b
3. 4,

d > d

On titrating conductometrically a NaOH

solution with a mixture of HCl and CH;CO,H 66.

solutions, plot of the volume of mixed acic
added (b) in y-axis against the conductance (a)
in x-axis 1s expected to look like

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

Ush T0dd di9 U HATEIH H Hldh Soldcls

Qg E° T AT g1ar & 66.

1. @hdd Solgels $l FITAT T

2. BolFels I TITAT dAT STehr ATRThAT
& TIATIT U

3. hddl Soldcls MTATHIAT & IRATT T

4. Solacls HTATHAT dAT Seldcls

L]

-

Il U

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

67.

67.

garg foheeol & [100] T T TSl dell &
HIY HATH A 8T §, 98 ©

65.

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

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

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

Pl AH o1 e § dUT HielH B H 3
gifder & &7 & 3w 3gger U §

HIdH A HITH B
@ | Gd O | 3=y
(b) | Au (1) | Aygus U=
() | Pt (1) | MRI SlelcEe Talee
@ | Li (iv) | smefefiem
ol AT §

L. (a)-(n); (b)-(1); (c)-(1v); (d)-(1);
2. (a)-(1v); (b)-(m); (c)-(1); (d)-(111);
3. (a)-(m); (b)-(1v); (c)-(1); (d)-(11);
4. (a)-(); (b)-(); (c)-(m); (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 (11) [MRI contrast agent
(d) | La (1v) |Arthritis

Correct match 1s

1. (a)-(1); (b)-(111); (c)-(1v); (d)-(1);
2. (a)-(1v); (b)-(11); (c)-(1); (d)-(11);
3. (a)-(); (b)-(iv); (c)-(1); (d)-(11);
4. (a)-(1); (b)-(11); (c)-(111); (d)-(1v).

RISSISTT HUT &1 JUH Sedfold 3ae §
1, 2} S
3. °Ig i 5

The first excited state of hydrogen molecule is
L. 22 2, “Zj
5. "L A, "EY



68.

68.

69.

69.

70.

70.

71.

SIS SIT$S! Fel ATl ool STl Tdg H SgT
¢ o fafecsr &1 A&y FRT giar §
l. STe[ & dof X TehiAd glell

2. FUIT JAT Tohed

3. WHG STl I AGUIAT TTa

4. TAACIRIOT

When river water containing colloidal clay

flows 1nto 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

Teh 3G 3F & oI 300K WX

@), =0 2 (), =0
S @m0 e (@)=
For an i1deal gas at 300K

L@ 2 (@)=
3. (57), =0 4 (5),=0
(5r), R &

1. GId &l

2. AId hr

3. d9 T

4., FSHAT YTRAT T

(z—g)T has the dimension of

1. pressure

2. volume

3. temperature
4. heat capacity

HT \PART 'C’

KMnO, H 10°° cm’mol ™! &hife &dr afera
ITIFIDIT FATieT 5T SROT H 8, 98 ©
. ScRdlg 9T aX@oT

2. Yiddlg ﬂd—elcﬁﬂ fafaaa gicatshar
3. aggﬁm Yfg

4. d9 Edd4 Hclgd-clfhtd

71.

72.

72.

73.

73.

74.

74.

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

paramagnetism

HAeoIdAl (a-¢) H M-C 3Tdoy oIFdlS &l Tgl
$H o

a. [Fe(n’-Cp),]

b. [Ni(n’-Cp),]

c. [Co(m’-Cp)a]
1. a>b>c¢c
3. ¢c>b>a

2.b>c>a
4. a>c>hb

Correct order of M-C bond length of
metallocenes (a-c¢)

a. [Fe(n™-Cp).]

c. [Co(m™-Cp),] is
l.a>b>c
3.¢>b>a

b. [Ni(n’-Cp)s]

2. b>c>a
4. a>c>Dhb

HHAUT T HROT Hhel [Cr(bipyridyl)s]™,
ool TP T T g, dg &

4
2. 4T1g"“_ Azg
4 2
3. 4A,,<2E,
2 4
4. Eg “‘—Agg

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

Pl Fe[3MRTSS & TIT I HIOT TUT
I FTg & HeH H Tgl [dshed I
1. ZF-C-F> ZF-C-O dT C-F > C-O
ZF-C-F > /F-C-O d41 C-F < C-O
ZF-C-F < ZF-C-O d41 C-F > C-O
F-C-F< ZF-C-OdarC-F<C-O

Sl

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



1D,

1D,

76.

76.

17.

17.

78.

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

ad BrF; # fAFafei@ad & @ &l T@1/a AsFs
a AT AT g/aa 82

1. XeF, dhddl 2. XeF, ddT XeF,
3. XeF, d4T XeF, 4. XeF, ddr XeF,

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

1. XeFg only

3. XeF¢ and XeF,

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

39T PhP-'BH; & T 'H dur "B NMR
TUFCH H BH; HART cdRT SR -7 oS+
S J&AT g A [[(M'B)=3/2;1(C'P) = 1]

1. 8 JUT8. 2. 4dAT8.

3. 3JAT6. 4. 6JUT 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) = V4]
1. 8 and 8. 2. 4 and 8.
3. 3and6. 4. 6 and 3.

Fe &l 39TEATA dTel AHAl T ATHIN FFcH
R & & @T T &g X0 &1 39T
fopar AT Bl X, sgFeld FId0T (Y) &
qATd  y-fAfoT ST g 9er AEER
TAFNTAAT H 3UINT Fd 81 X dAT Y §
ShHRI:

1. "Fe, B-3cHa1a

2. Co, B- IcTolA

3. °'Co, e YIBUT
4. °"Fe,e” HJIGUT

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

2. °'Co, B-emission

3. STCcr, e capture

4. STFe, € capture.

Al(BH,); # 3UTEAT 3c¢-2e Tt &l I&IAT ¢
1. IR 2. died
3. B 4. Y=

22

78.

79.

79.

30.

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

1. four 2. three

3. sIX 4. zero

Teh 100 mL Tderded ST Bi(lll) dAT Cu(l) & &
Jcdeh o elU 2.5x 10° M &, &l 745 nm 9 0.1
M EDTA & YhRIATIT AT fohar |
ST 3HYA & foIT Tl HYUAT FI IgaATT
A. EDTA fadidsT &7 393147 3T Fel A
5mL g
B. 3mL EDTA &I Bi(Ill) § Pl FATA &
foT AT 2 mL & Cu(ll) & ToT
NTITHT arar gl

C. 9cdh BIGEIDD] & foIT 25 mL. EDTA &7
39Y1T 8T g
D. 3TATYST g H JUH s Cu(ll) & faT

glar gl

el T g
. AJaTB 2. AdATC
3 A, BAarC 4. B, Cdar D

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

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

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

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

Correct statements are

1. Aand B
3 A,Band C

2. A and C
4. B,Cand D

fAeAfal@d IJTATHIART W 9 Hifaw?

A NOCI + Sn 204
B NOCI + AgNO; .
C NOCI + BrF; >
D NOCI + SbCly ——»

HTATHAR fSeteht #ATT 3c41e [NOJ* &, a8 &

2. COArD
4. BdArD

1. Ad3T B
3. AdarC



30.

31.

31.

32.

32.

83.

33.

23

Consider the following reactions:

A NOCI + Sn N
B NOCI + AgNO; =
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

HTc»i S timq’ﬁq 31TE|3‘[ H 31face Aee

AT &, 98 &
[. [Cu(H,0)6]™" 2. [Ni(H,0)q] **
3. [Co(H,0)s]* 4. [Cr(H,O)¢]*

The complex that shows orbital contribution
to the magnetic moment, 18

1. [Cu(H,0)s]*" 2
3. [Co(H,0)e]* 4.

[Ni(H,0),] **
[Cr(H,0)6] **

KF, SnF, dUT SbFs, f[deldl & & St BrF,, &
BrE,” T Higdl §¢T odl g/ad ©, 98 ole
KF shdel

KF a7 SnF,

SnF, YT SbF;

KF, SnF, T SbF;

el

Among KF, SnF, 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 SbF;

4. KF, SnF, and SbF;

B & Teh AHe I eRNAR 10"° m’s™ HeITd
& TgleT Folrd H eIl BIsA W, THN 3 %
efd 37U 3x 10’ s H 37eT & I ar gl B
F fov =g AEAIEET Ty UR=oq

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

. -~ 1)
On continuous exposure of "B sample to a

slow neutron flux of 10'° m’s ', its 3 % weight
fraction disappears in 3 x 10’ s. Cross section

for neutron capture (in barns) by '°B is

34.

34.

33.

33.

36.

36.

2. 3000
4. 30,000

1. 1000
3. 10,000

[Ru(n’-CxHg)(CO);] & Talw 23 °C @, 'H
NMR TIFCH Teh 180T [ATedrel S &

gldar gl e a9 (-140 °C) W 3%

FooeA H UfeTd [Aestell I d&am @

1. 8 2. 6

3. 4 4. 2

The 'H NMR spectrum  of [Ru(nd-

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: 6
3. 4 4. 2

Jifdlepr C,B:Hs, C,B,He, AT BH, H 3UTEAd
SheahToll Selchclall ol &I & ShaeT:

1. 10, 12T 12 2. 12,14 14
3. 10, 12 2T 14 4. 12,14 99112

The numbers of skeletal electrons present in
the compounds C,Bs;Hs, C,B4Hg, and BsHg
are, respectively,

1. 10, 12 and 12 2
3. 10, 12 and 14 4.

12, 14 and 14
12, 14 and 12

VO(acac), [AaTsTd 9T SATTACT g9l TORTASH)
% 77 K 9¥ ToIT 9T EPR TUFCH & U [ I
C'V) =7/2] el FAAT I IigdIiaiT|

A. 3H g& 2 AT 8 g

B. SOH Shdol 8 ollSel ardr ¢

C. 3H% g Fl shdol Ueh HIT gidl ¢

D. 38H el U 8ld &, oaH O 9ds H 8

ege gell &
qel YT gl
1. AdArD 2. AdAr C
3. BAAarC 4. BdATD
Identify correct statements for the EPR

spectrum of VO(acac), [with square pyramidal
seometry at vanadium] at 77 K [ T C'V) =
112].

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.




87.

87.

38.

38.

39.

Correct statements are
I. Aand D
2. A and C
3. Band C
4. Band D

Ce* @fyaar pr* @) s TOIT ¢ AT §
ShHRI:

1. 3/7dAT2/5

2. 5/7 AT 4/5

3. 6/7 dAUT 3/5

4. 6/7 AT 4/5

The g values for Ce’* (4f') and Pr’* (4f°) are,
respectively

1. 3/7 and 2/5

2. 5/7 and 4/5

3. 6/7 and 3/5

4. 6/7 and 4/5

Ueh Teholen! Cu(ll) hel HT HAY & dT R

TFIHIT YT (u BM #) 1.73 & 38 B
o ot ¥ SHI IrEdl i oIl ol g,
dE ©

1. pegr= s (1 _{_j')

2. Heir=+/n(n + 2)

3. Her=+/4s(s+ 1)+ L(L+ 1)

4. per=g+/J(J +1)

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

A
1. Hetf = Mg (1 - ﬂj)

Z. Wefr = \/n(n + 2)

3. er=+/4s(s + 1)+ L(L +1)
4. e = g\/](] + 1)

Cr(CO), &I LiCHs & 3fRfhar A &dr &
[Me;O][BF,] & A 3TRTHAT ¥ B &ar &1 A
dAaT B &I GG & HHU:

CO | Li CO

P 9 _ocH;
1. OC7Cr'—-:C\ and OC7Cr'=C\
0C CeHs oC CeHs
CO CO
CO _—Li
.0 L TO CO
2. OC—Cr—CgH; ' and oc—Cri—CH,
oc” | oc” |
CO CO
CO L CO
I "Co ‘;ch,/OCBHS
3. OC—Cr—C—CgH, and OC—Cr=cC
oc” [ oc” | e,
co © CO
. CO
CO Li CO
A0 and OC (‘3 i
0C—Cr—C.H Padian
4. oc?” 6'°5 oc‘/\ “CH,
o CO

89. Reaction of Cr(CO)s with LiC¢Hs gives A

which reacts with [Me;O][BF,] to give B. The
structures of A and B respectively, are

CO -
‘ Jole Li CO CO
770 | " _OCH,
1. 0C—Cr=c{_ " and oc—Cr= <
oc¥" | CeHs ~ oc” | CeHs
CO CO

16 -
€O | - TO CO
2. 00— :

Cr—CeHs ' and OC—Cri—CH,
oc” oc” |
CO CO
i CO
TO CO |L' SO g,
o
3. OC—Cr—C—C4H; and OC—Cr=
oc” | | oc” | cH,
co © CO
| oo
ole
CO |L' | “©_oceHs
and OC—Cr==C
OC—Cr—CH
il o oc” | cH,
S CO

90. [(n’-CsH5)Mo(CO)s], & Teh #ioet & I it
W [(’-CsHs)Mo(CO),], & =T CO & 2
Jedi & fIdas & deard @ &1 39
FARIT A Mo-Mo ey Hifc H S

aRadeT gaT &, 98 &
1. 283 2. 182
3. 183 4. 284
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90. Heating a sample of [(nS-C5H5)M0(CO)3]2 results
in the formation of [(T]S-C5H5)M0(CO)2]2 with
elimination of 2 equivalents of CO. The Mo—Mo

bond order in this reaction changes from
1. 2to3 2. 1to2
3. 1to3 4. 2t04

91. CHs—C=C-C H,-p-Me &I [(BuO);W=C—'Bu] &
3R T Afa#HT JTRTRAT 7 GiFATId
gFd g AT gl

CeHa-p-Me *‘-‘Bu
N\
(fBuO)3A<( /C-—fBu (‘BuO), v\<€ /C—C5H4PME

CeHs CEHE

‘Bu CeHs

k. é

Bu ~=C—CgxH,-p-Me

3. (‘BuO), 4 \c< 4. {fBuo)sM\/ /

/ CEHJ_-F‘-ME / \

1‘Bu/ \CBH5 p-Me-CgHy CeHs

91. A plausible intermediate involved in the self
metathesis reaction of C{Hs—C=C-C¢H, -p-Me
catalyzed by [(‘BuO);W=C—'Bu] is

CEH4 -p-Me Bu
C
(BuO V<C\ C—Bu 2 (tBuO)3<>C—CEH4-p-Me
|
CEH5 GgHs
ilBu TaHs
C—
~C—CgHy- -p-Me
3. (BuO)s / \ < (BuO) v\(
/ CgHa-p-Me C=
o\ / \

CeHs p-Me-CgH, CeHs

92. YdIgl AT & Fe(CO)s (AT [AFATai@a
&) & faormer & 3fhd CO a1 &1 fa#"
St AT Qe ag gl

1. 2dA15;3dA14
2. 2dAT 3,4 AT 5
3. 2dA13; 1 dATS
4, 1dA12;4dA1 5

92. For fluxional Fe(CO)s (structure given below)
in solution, the exchange of numbered CO

groups will be between

1. 2 and
2. 2 and
3. 2 and

4. 1and 2; 4 and

5; 3 and
3:4 and
3: 1 and

whh b h &

93, AT @d JTATHAT FH H

[CpMo(CO);],
S

tds = ATSILHA STSHCPISS
P, RIAT S &l gfgarfav| Cp = n’-CsH;

P R S
l. | Etodtc K* | Etytds | CpMo(Et,dtc)(CO),
2. | Etdtc K* Etstds | CpMo(Etzdtc)(CO),
3. | Etydtc K" | Etotds | CpMo(Et,dtc)(CO)
4. | Etdtc K* Ettds CpMo(Etdtc)(CO)

93. In the following reaction sequence

KOH R[C‘-pMﬂ(CO)ﬂ)z_

HNEt, + CS, » p 245000

IE
where dtc = dithiocarbamate and tds =
thiuramdisulfide.

Identify P, R and S. Cp = n°-CsH;



94.

94.

9s.

9s.

96.

P

P R S
I. | Etdtc K* | Etatds | CpMo(Et,dtc)(CO),
2. | Etdtc K* | Etatds | CpMo(Et;dtc)(CO),
3. | Et,dtc K* | Etptds | CpMo(Et,dtc)(CO)
4. | Etdtc K* | Ettds | CpMo(Etdtc)(CO)

UTd 3IA-UTthe] Thel H (UTT 3T dg
${el dlel chlelc derdl Higd) 3UEAd deldl
T F&IT 3 TR &I ol JIIT o

. IR 5-HeET dUl IR 6-He&dd

2. G 5-OSEAT dul & 6-9e&dig

3. O 5-OEdT AT & 6-T@eLdIg

4. 9T 5-HGEAT JUT did 6-He&ENT

Correct combination of number and size of
rings present in a metal ion-porphine complex
(including metal 1on bearing chelate rings) 1s

1. four S-membered and four 6-membered

2. two 5-membered and six 6-membered
3. six 5-membered and two 6-membered
4,

five 5S-membered and three 6-membered

AT R H cis-Collcd ST HqACd gl
SISUFAT Hhel ol & 3R DNA T H
gRade S8 9t i Sl &, J8 &

l. 3Tl S T N-IIAT]

2. WISl &9 & O- WA

3. USelledd o &l N- TRAT]

4. YIIHIA SH FHT O- WA

In human body cis-platin hydrolyzes to a
diaqua complex and modifies the DNA
structure by binding to

1. N-atom of guanine base

2. O-atom of cytosine base

3. N-atom of adenine base

4. O-atom of thymine base

HTATHATHT  P-S T AISFIRI0T & ATH [-IV
& TTYT oI AT B

Reactions

'® O
| H”, hv ?
I5 |

NaHCO;
Q Ho ™M B Eg*-Et

R

@

- O
i
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ASFATRION b ATH

96.

I"I—BU;;SI"IH
AlIBN

h
toluene :

80 °C

BFWW

[. goll TTSFcllehvl

I11. Nazarov Hlsqfﬁﬁq?{ul

[11. Feleh ATgFATRIOT
V. Scldcl HTScFeilchiUl

P-1V; Q-1; R-11I; S-111

P-11; Q-I; R-1V; S-II1

P-IV: Q-II: R-I1I: S-I
P-II: Q-I; R-IIL: S-IV

s A b

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

Reactions

r'l‘EUaSrIH
AIBN

‘-
toluene j

80 °C

Names of cyclizations: 1. halocyclization

97.

II. Nazarov cyclization
III. radical cyclization

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

AT ad ITATHAT FH H 3cTeo
3OS AJAT B

I
@ =+ Wsaph - A -
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4.
97. The major products A and B formed in the O 2 Iil
following reaction sequence are H(_)
f.lslll — - 98. The major product formed in the following
@ ’ W “Ph = n = B reaction is

PhSO,HN

_ _ | /,S~Ph
2, A= QL 8= ] o
“f

O =

98. fararfafea sfaferar & fovfaa AT 3ue &

QO . KHMDS >
O . Ph

= O. -«
H 2
i. N
& Ph 4. |
O O 2
- H
10
PhSO,HN
1.
O : 99. Tx et AeATall@d TAFeH 3Ths gldm
i gl eI & gl T &
HO IR: 1690 cm
o '"H NMR: § 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, ] = 8
O - Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm "°C NMR: &

H 197, 165, 130, 129, 114, 56, 26 ppm
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CO,Et

O
2. /©/lo” 4 EtO,C A
|
O
Y

~

O
guen
MeO
O N~ OH
3.
q\ 100. The major product formed in the following
e

reaction 1s

99. A compound displays the following spectral j\ 1. P4O44, heat
data. The correct structure of the compound is =to N H &
IR 1690 coi H 2. 1. diethyl maleate, heat

- O ii. HCI, EtOH
'HNMR: & 2.5 (s, 3H), 3.8 (s, 3H), 6.9 (d, ] =
8 Hz, 2H), 7.8 (d, J = 8 Hz, 2H) ppm "°C
NMR: 6 197, 165, 130, 129, 114, 56, 26 ppm CO,Et
I. 0 O - EtOC S
ol ‘ e
MeO N
2,
3. 4. /O/ O g A2
»
HO N
OMe CO,Et
. 3. CO,Et
100. Ffaf@a dfafear & fRT 7T 30 & | = 2
o7
O 1. P4O40, heat " s
Etoj_H\N JLH . _ CO,Et
H 2. I. diethyl maleate, heat 4. EtO-C
O i. HCI, EtOH E ‘ %
o
N OH
COsE
1. EtO,C__OH 101. faFafaf@a 3fAfRar & 3cag & St
| ~ ACIadt Sar &, 39 & e &
N _0O O
CO,Et Cj\/\\/OH NaH (1 equiv.) 0
2. heat
e COzEt “NMe; 19
| ®
HO™ N7
@ ©
CO,Et 9 ©
. O 2. O
3 CO,Et % @
\ 2 @ MEgNﬁ\j
| M‘E’-gN
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® 102. The major products A and B in the following

reaction sequence are

ii. 30% aq NaOH

The correct structure of the intermediate,

101.

which leads to the product in the following

L OH
reaction is R %—CDO B } < j’
1 "y
Me
1 i o
NaH (1 equiv.) W
S o #OH - O A = %_G";‘O B = %—_O\
" 5 heat 2, 5
NMES | Me
@
OH
A= O B =
O@ Me

D@

2. ® O
MEHNW A 'U B ‘\\.DH

g = WO B
Me

NME3

@
3. O@ 4. Op .
103. fFaATIid FATHAT FF7 A TRTTd FLT 37U
© A TaTB &
, : | diethylacetylene
102. fAFATATE@T JTATHAT FT & 3cUC AJUT Be N=|-pn _diethyl maleate A dicarboxylate a
Fi -
Ts Cu(acac),
i NBS Me,CulLi
R EtO,C
ii. 30% aq NaOH CO,Et £% CO,Et
l. A= Ts—N B= TSN)/IE
CO,Et
- CO,Et E10,C 2
oy EtO C
Me CO,EL ? CO,Et
2. A= Ts—N B= Ts—N |
OH CO,Et
, 5 gt EtO,C i
5 A= b O B =
Me EtO,C
CO,Et °Z  CO,Et
OH 3 A= Ts—N B= TSN;j:
_ > < J\; _ ; < I CO,Et
3 A 2= O B o COEEt EtOEC 2
Me
EtO,C
on CO,Et ? CO,Et
5 4. A= Ts—N B= Ts—N |
A= O B=
4 ~ CO,Et CORFL
Me 2 EtO,C



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

diethylacetylene

N=|-pn diethyl maleate dicarboxylate

TS Cu(acac),
COZEL "L o
1 A= T5-N:( B - TS_N;(
CO,Et £10,C CO,Et
CO,Et RIO:K CO,Et
A= TS—N( B = Ts—N))j[
CO,Et -y CO,Et
E
SEL Ve CO,Et
3. A= Ts—Nik B = Tsﬂ-N;j[
EtO,C
COEt “Y__CO,Et
4. A= Ts—NiL B = Ts—Nﬁ
CO,Et
CO,Et 2
= EtO,C
104. faaAfarf@a 3rafhar A & fRRT Jea
3cUE &
1. HOCH,CH,OH, TsOH
O =
pe AI{__..--'
CO,Me |
2. szTI_Cl
3. H,0*
COZMe
s- d&
/
O/\‘ O

104. The major product formed in the following
reaction sequence 1s

1. HOCH,CH,OH, TsOH

O :
: AI/"""
COQME I_I
2 szTl_Cl
3. H;0"
CO,Me /T
0/7& O//\h

105. AFafaf@a °C NMR DEPT-135 3Tshs c20ia
arel Jifdleh &I g T ol
3C NMR DEPT-135: ®UllcHs 20 8 30.2. 31.9,

61.8, 114.7 ppm WX; YeAlcAd MY 130.4 ppm T

MOH

10S. The correct structure of the compound, which
shows following "C NMR DEPT-135 data is

“C NMR DEPT-135: negative peaks at &
30.2, 31.9, 61.8, 114.7 ppm; positive peak at
130.4 ppm

MOH

N OH
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3 /\/O\/ &:I:/f

106. Fafaf@a 3f@fFar & sc0e A&7 e &
1. CH,l,
H
<:'/

HO—\_/IVIe Zn-Cu . 3.
— 2. cat. RuCl;'H,O

NEI'O4

4 O

O
J\/\\/Me Oiv, d.:" I_‘l\f

O

107. The major product formed in the following
4<V/ HO Me reaction 1s
HY \/ “H
H
O CF,CO5H
o ‘
106. The major product formed in the following \
reaction is H
1. CH,|,
HO— _ Me ZnCu
— 2. cat. RuClyH,0
NalO, | o
O
O H H
HJ\/\\/Me D O%’Me H O
WM "ty 2.
O O O H
HOA<V/H , HO Me i
HY \/ “Me H™\/ H § é:Ir\):O
107. AFfaf@a sf@afear # TR 7eg 3a0e &
gresy

]
O CF,CO4H
CET -

H



108. TAFATATET IGO0 P-S & TshAl [-1V &l

el Ao &
Reactions
h
P i —v"" + HEC:CHE
Et\)K/Et Et\)J\
Q O L WF’I‘I + CO
ph. _JL__ph Ph
0 O

* O se ﬁSttIZE.'I‘ *

UfehdiT : . 3Sred-Uesy
. ARer esg 1
1. 9T HSahal
Heholel dc92dTd Sled-Uesy

V. AIRer esy 11
P-II; Q-IV: R-1IL; S-I
P-II; Q-IV: R-1; S-1I
P-IV: Q-II; R-1IL; S-I
P-IV; Q-II; R-T; S-1II

= P i

108. The correct match for the following transfor-
mations P-S with the processes I-IV is

Reactions
@) hv @)
_— + s
P Et._J\__Et Et A\ HC=CH,
@) hv Ph + coO
Q ph. J__Pn = PR

* ? sensitizer *

I. Diels-Alder
II. Norrish Type I

III. photocycloaddition followed by
Diels-Alder

IV. Norrish Type 11

Processes:

32

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

109. TArATaf@a 3#fATRAT A H 3cUlg ATUT B

N.
@\ £ OH conc. H,SO, . Ph,CO
NT 0 |
H

TiCly, Zn

Ph Ph
[j NHCHO
L. A= NAO 5= r
H N0
H
Ph
0O ) Ph
0
N N
& H
Ph. _Ph
@\ NHCHO |
3 A = B= NH
N/&O BN
H N~ 0
H
0O 0O
Ph
4. A= O B =
N N  Ph
H H

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

N.
@\ £ OH conc. H,SO, . Ph,CO
N0 '
H

TiCly, Zn

Ph_ Ph
NHCH
@ /&C ” B s
I = /J%
H N O
H
Ph
0 Ph
f
2_ A= 0O B =
O
N N
& H
Ph. _Ph
NHCHO |
3. B= NH
N/&O
H
o O
— {:} L —_—
4. N N  Ph
H H



110. frafaf@a sfaferar 7 fofaa 7e 3 &

1 mol% K,0s0,(OH),
(DHQ),-PHAL

Ph
7 NC0,Et -
MESOQNHQ
KsFe(CN)q
OH OH
Ph. - Ph._~
1 ~">CO,Et 2 N COE
OH OH
OH OH
Ph Ph
3 \;/LcozEt + \{LCOZEt
OH OH

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

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

Ph
~F T Co,Et =
MESOQNHz
K3FE(CN)E
OH OH
Ph.__~ Ph. &
L. \;/\COQEt 2. \‘/\COQ Et
OH OH
OH OH
Ph Ph
+ \;/'\CC’zEt = %002&
OH OH

111. ferafaf@a st # R 7eg 300g §

i. s-BuLi (2 equiv.)
.78 °C

CO,Et

NH.,

-

|

e
~
N

33

RN —=
N,/'N S
H

S

| \ !
N

\_//

N
H O

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

l. s-BuLi (2 equiv.)

o NH2 -78 °C _
p CO,Et
b i. 7\
S
H [ >
L r@
| -
4 CO,E
Hone,
| s /
R
3 | b \H
N Z~N S
H
S
4 N \ |
N~
N
H O

112. Frafaf@a sfaferar & R qeg 3ae §

|
@ + MEgSi
NH,

Pd(OAC), (5 mol%)
CHEDH -
PhsP, n-BuyNCl
NEECOS

CH,OH A\
CH,OH
1. N 2. N
N H
H

SiMES CHEOH

3. @CHEOH 1 N—SiMe,
& N
i H
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112. The major product formed in the following

; ; OLi* Bu
reaction 1s 3 A= B=
) g PPhS rf!;"}
| Pd(OAC), (5 mol%) Z

@: +  Me;Si—==—CH,OH -
NH Phgp, H—BU4N0| -
2 Na,COs N O'Li o QH
4. . PPhg Of\fj\
Bu

CH,OH \
@—CHQOH
|1 :
\ 2 H
N
H

114. AFATAT@T JTATHAT FH & [T AEY 3c4Ie

AdUTBE
SiMe CH,OH

> @CHzOH 4. H—SiMe; B Y
N N CHO Br 1. TBDMS-CI, Py, DMAP
H H @;/ - A - B
= Zn 2. Pd(OAc),, PhsP

K,COs, CH5CN

113. AFafai@a 3IATHAr FF F ACTTAl A JAT
TBDMSO

ACT 391 BE | LR
1. A= CC/& B =
LiCH=PPh, BUCHO Z
O . A ~ B
-78 °C-rt OH TBDMSO

2- A= B =
OLi* OH
A = B = O/ ‘ Br
1. ,,f;::..}F'F’hg ':ff,fr;"fxBu

OH Br HO
o-Li* OH 3. WA= B =
" Cl/ N Clju #
) _PPh; _
OH Br oH
A= B = Bu
3. O:;Phs » ¥

oLi*
4 A7 Ciﬁpphg o Q/\//f\a 114. 'The major products A and B in the following
) u

reaction sequence are

113. The intermediate A and the major product B in Br/\%
| | CHO Br 1. TBDMS-CI, Py, DMAP
the following reaction sequence are @/ - A -~ B
= Zn 2. Pd(OAc),, PhgP
KoCO3, CH3CN
LICH=PPh, BuCHO
O - A - B
-78 °C-rt
TBDM
OH Br b
OLi* OH I, A= CCA B =
A= B =
LA (T e (J .
OH TBDMSO
2, A= B =
Br

oLi* OH
2 A = B = BU
- _PPh; _



OH Br

HO
s O
=

OH Br
s onk ‘

115, fAeafaf@a dfAfhar o7 & fRiad geg

391G @
0O O
W\ 1. )I\///
: : : KOH, EtOH
2. HCI

- Cl

Jool
@C.

115. The major product formed in the following
reaction sequence 1S

O

. . N~

KOH, EtOH

2. HCI
1
o Cl
O : : ‘F

35

1Cl
®

Cl
O

116. RArAfaf@a sfAfkar & geg 300 ®

OHC

-

N CO,Me 1. PhaP
= 2. NaBH.CN
O_\jcozme
//
NH
H
N 002Me
N
COQMe

O

116. The major product in the following reaction is

OHC

-

N3 COEME 1. Phgp
= 2. NaBH,CN
O_\fcozme
/
NH
NH
CO,Me

N

CO2M9

O
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117. Frafaf@d 3fAfRar & g s & o 2. |
: : O
HFFADT ST TEr AT & L
O OH N O
H H N i
H 2 H FE @
| ) 3.
1. i. NaBH,, CeCl,, MeOH, 0 °C: »
ii. Hy, [Ir(COD)(py)P(Cy);|PF; O I
1. PhsP, PhCO,H, DEAD; 1v. L1AlH,. \/\\\N O
2. i.Li, &9 NHx: A W
1. Ph;P, PhCO,H, DIAD:; 0)
iv. NaBH., CeCl;, MeOH, 0 °C.
3. i. H,, Pd/C; ii. LiAlH,, -78 °C. 4
4. i.Hy, Pd/C; ii. Li, §@ NHs, 0 j—"\
Mo
R -
117. The correct reagent combination to effect the W/ \*-\
following reaction is O

y O 4 OH

H ; H :i 118. The major product formed in the following

reaction 18

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

iv. LIAIH,. \)LN)LO NaHNILS

2. 1. Li, liquid NHj; \
ii. Hy, [If(COD)(py)P(Cy)s]PFe TsO~ 7
iii. PhsP. PhCO,H. DIAD: —\ O

iv. NaBH,, CeCls;, MeOH, 0 °C.
3. i. H,, Pd/C; ii. LiAlH,, -78 °C.
4. i. H,, Pd/C; ii. Li, liquid NHs. L.

o O
118. TrAfaf@d ’@Afhar A R 7T 3c1e & N).LO

O
by )J\ NaHMDS
e

\ "»‘O | O O
j NAO

O O
j,ﬂ% °
\J
o N\
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3.
o ©O 1,
\)\N)J\O H
oy RS
w 5
T ) ~
. O H
° O
\)LN)J\O =5
. >
7\ :
%O
4.
119. TAFateli@a JARAT # faxd AEYT 39T g N O
O
OH g

\/\)\‘/\WOEJ{ 1. HCI, H,O _ ClI
& O 2. Et3N, heat
120. TAFAfa@da 3R ey A ALIAAr A T2UT

AET 3G BT a@AR™ §

(PhO),P(O)N3 t-BuOH
H - A -
X "'CO,H EtsN

O
O
-“'"""-._
: As /\/X ° 7
H L. A “'NCO A '‘NHBoc
- O
O
S

4
/\/X Iy ﬁD
A= ., PO(OPh), B =
4. = i

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

OH

oEt _ 1-HCILH0

2. Et3N, heat

Cl O
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120. Structures of the intermediate A and the major 123, #7 oNfolT & ded T & HHA H
product B in the following reaction sequence are Wi, s .. T FTEATET @)
1, 2, 3 W

T o AT Poldd

g AR ¢o Py P, ... Th EIA HGAl alelh &

(PhO),P(O)N; BUOH . i 2 .
/\% - A i - B ckdl ela %-l dlglen Folell H HFI
X" "COH EtsN ' | e
A FdlecH AT &2ATd &1 g

Yo = a;¢py + a,p, + az¢,

/\/X Y, = bipo + b,y + bzg
1. AN R “/NHBoC Y, = Py + C24

Y3 =  dips; + d,Ps

/\/X _pooen), &- Fafaf@d # & fa¥g (FORBIDDEN) fdgfd
2, X N ‘]:‘g’%a THHIT g (’iﬁ’%ﬁ RS HI ATH
e # Y@ A= NfS0)
A= NX \ ////O L. Yo=Y,y 2. Yo Yy
. X "CON. - o~ 3. Yo = Y3 4. Y1 - Y,

123. Suppose Y4, -, 5 ... are wavetunctions of an

A/X \ P anharmonic oscillator and ¢q, ¢p1 ¢, ... are
A= N g rPO{OF’h)E B-= | : * - -

4. ) wavefunctions of a harmonic oscillator with
0 o OBy increasing order of energy. The subscripts
denote vibrational quantum numbers in both
the cases. Given
121. T 3 3w & fov e Afad 3maaa v o= a1 + AP, + az@,
5 o T R AT = ) bim Bt bt b
. = ¢ C
g A §eel G & A, W 80 UHK = dll S
] b= dips +  dyohs
AT A &, T f~(A)" TeT
1. n=3 2. n=1 the FORBIDDEN electric dipole (assuming
3. n=-1 4. n=-=3 the dipole operator is linear in normal
coordinates) transition among the following is
121. The single-particle translational partition 1. ¥y = Y, 2. Yy = U,
function (f) for an ideal gas in a fixed volume 3. Py = Y3 4. P, - U,
V' depends on the thermal de Broglie
wavelength A¢p as f~(Aen)" where 124. TG C T IRTAKR Hlegdl Cy 8 b Jdra hITC
l.n=3 2. n=1 .
_ _ T AHTATHAT 3¢ > 3curel & 31T g gref
3. n=-—1 4. n=-3 . 3
T 2kC,? " ke,
122. BE3EFET 3Fd &1 JIdd Teh  GlalliEel g , 3 i 2
S3coal hd] %’ 8% aldal S 93 99 - 2kCo " 3kCo?
OTRI%dr p &l k-mer ¥ fa@a & fov HAla o _ ‘
i 3 124. Halt-life t,,, for a third order reaction 3C —
i " - products, where C, 1s the 1nitial concentration
s 2 pLl—p] of C, will be
3. p*t(1-p) 4. p*? 3 1
s > D —
2kC, kC,
122. The condensation of a hydroxy acid produces 2 i
a polyester with the probability of linkage at 3. 2kC, 4. 3KCy 2
both ends being p. The mole fraction of k-mer
‘;hmlj}c IR 2. p(1— gyt 125. W?T caRT 9fald X ﬁ'—]qdich HI AT aﬁ“
- P - pPL—Pp e

X [ades & 3¥edd AT § 36 § FIT



125.

126.

126.

127.

g 9Tdol (b) dUT & HfASADT 1 Foarsi
& ANT & ALY Y g

1. b=T1+T2 Z.b{?"l"?"z
3. b}i‘“‘l'i"?"z 4.b£?’1“?"2

If experimentally observed rate constant 1is
greater than the maximum value of rate
constant obtained using hard-sphere model of
collision theory, then relation between the
impact parameter () and sum of the radu of
two reactants 1s

l. b=r+nr, 2. b<mr +1,

3. b>r +n 4. b<nr +n7r

efAccIiaaT H auar gamATT difds 3R &7

ToATld Y, P Foll E; T AT e Hla

& forr @s TwRor Far a=mr g1 af 3R
(Tifae) werar & E,(2) < E,(2) 9Ied &dar g
3 TR (k) Heldd! d Sl YhX did hlic
Hr Faird E,(3) < E,(3) < E;(3) 9red gidr &l
edTolidd # & S 999 gl9m, dg gl

L. §1(2) = €1(3); QZ(Z) = €2(3)

2. El(?’) = E1(2); Ez(z) < E;(3)

3. Ey(2) £E,(3); EQ@B) = E(2)
4. E,(3) <E,(2); E,(3) < E,(2

Choosing some Hamiltonian H and an
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?

1. E;(2) < E;(3); E»(2) £ E»(3
2. E;(3) < E;(2); E»(2) < Ey(3
3. E1(2) < E1(3); E,(3) < Ey(2
4. E;(3) < E1(2); E,(3) £ Ey(2

die 3T A, B AU C & ATARMYOT FAATIT
P RTI A AT G JI&T 0 Tdg &I
gfaerd 3T<aiced o

A

1/0 C

1/P

3o AT & TMYT GRATT &7 Tgr FH &

39

127.

128.

128.

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

Adsorption 1sotherm of three gases A, B and C

are shown in the following figure, where 0 is
the percentage of surface coverage.

A
B

1/0 C

1/P
The correct order of the extent of adsorption

of these gases 1s
1. A>B>C 2. B>A>C
3. C>A>B 4. C>B>A

Teh Jifdleh ol YIGEAT 3R A AT 1T g

B
P / -

A

O T

sl OA, AC daT AB & TllT & S
tan%, tan% aAar tang. e Tolledeh AT ITelel
& T AH &L 300 K J2T 3 kJ mol ' g, ar
ITeled W HATT H S IRAcHeT 8T a8 &

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

Phase diagram of a compound is shown
below:
B

O !

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. 10 tan=
3 4
T T

3. 10 cot— 4. 10 cot-
3 4



129. T6 NMR ¥TWaECHIEY H 25T & JFah

129.

130.

130.

131.

gfFafad 81 'H & dRAR REEOT 319id
100 MHz g1 39 TUFSIARY H 39T hr AT
A mgfad @ wFag TFahrg & digdn
25X 107*T gl 39 39T H 90° 9od I

3afer g
1. 25 x 10~ °s 2. 50 %X 10~ s
3. 25 x 107 5s 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 107*T. The duration of a
90° pulse 1n this instrument 1s

1. 25x107°s 2. 50x107°s

3. 25X 107°s 4. 50 X 107°s

HEEIRG URHATI] I fAaadd 3I98ar H
HAAT Foll ofdTHIT 13.6 eV §1 Het a&r

foleaTde 31a¥ar & TATAST Far g ofare T

1. =54.4¢eV 2, —21.2eV
3. =136 eV 4. —108.8 eV

The 1onization 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 eV 2. =27.2¢eV
3. =13.6eV 4. —-108.8 eV

D; fdwg THg & v 3ifRereror arRolr #

ar =Y §

D; | B 2C:s 3Cs

A |1 1 | X“+y*, 7°

Az | | —1 £, RI

E |2 -1 0 |&xy, [&-y,xy),

(RT‘U R}’) (KZ, }’fi)

50 oo g & v eAfaf@d # ¥ de

U g

l. qUT &9 & FATAT F9 & ATHST HIS Sl
[R-GThT § &I, gidAT IHT ¢

2. T IR-TfhT aATHST ATSl T THT ThT
gIAT 379 g
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131.

132.

132.

133.

133.

3. Y THA ATHST HANSr &1 [R-GfhT
glsTT 3Ta2Th gl

4. IR-GThT ATHT HIEI & THh JIH ST
39S &I, FT gleT 3T gl

The character table for the D; point group is
provided below:

D; | E 2C 3C

A] 1 1 XZ"I‘yE, ZZ

A2 1 1 —1 Z'.l R;{

E 2 _1 0 (Xﬂ y)? (Xz_yga X}’)a
(Rs, Ry) | (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
necessarlly Raman 1nactive

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.

[deqg @Hg ¢, # gAMAG THAT g, &
Heholel & ST fdeq THg WIed giar 8, 98 &

1. S, 3 i

3. Dag 4. D,

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

1. S, 2. Cyup

3. Dy 4. D,

Ueh golol TFahIT &F oHld W, TG HUlh &
HiSshidd 3{d2NVUT TUFCH H Tesh dllsd 3
oigedl # fasnfald g il g1 guilcHesh Sail
TR 98 HhAUT JARFEH @idT & 3ger

FdlecH T&IT ())&

1. O
3, 2

2. 1
4. 3

Upon application of a weak magnetic field, a
line in 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 1s

1. 0 2. 1
3. 2 4. 3
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134. NaCl, CaCl, g7 LaCl; & e faerdsr, area L. AL -~
N | 3. IV 4, V
Ik AihTAT IOMH  (In y,) dAT HleR
dleadl (¢) & ALY [Aeafai@a 3@ cTd &l 135. 15 particles are distributed among 4 levels as
0 shown 1n state I. Heat 1s given to the system
A and no work 1s done. The final state could be
::;I;I B ﬂ:ﬂ ﬂ:ﬁ ﬂﬂ'ﬂﬂ i i
, - E o000 ocoo0o
Frm—— 0000 ©0000 000000 p———
c 0000000 ©00000 0000
| 1 I m I v
0 e - . O 2. I
e el [a%hed & 3. IV 4,V
NaCl CaCl, LaCl. 136. m Hgfd &7 HUT Teh IAdSNR aFd Tordeh
1 C B A T 2¢ TAUT o &, H IRAAT g1 3TH
% i E g 9UH  3cdiold aEA & AT For aw
4 C A B HoHSCAT AU &
h? (2 h? (17
L. Bm(ﬂz)'l 2. Bm(4a2)’2
134 Aqueous solutions of NaCl, CaCl, and LaCl; 7 K ( 5 ) 1 g (5) 5
show the following plots of logarithms of 8m \4a*/ "’ 8m \a*/ "
mean 1onic activity coefficient (In 7yy) vs.
molar concentration (¢): 136. For a particle of mass m confined in a
0 rectangular box with sides 2a and a, the
A energy and degeneracy of the first excited
state, respectively, are
H h? (2 h? (17
‘P:‘- B L 8m (az)’l - 8m (4{12)’2
- h? (5 h% 15
C 3. 8m (4{12)’1 4. 8m (az)'z

-1

0
Ve War 137. G, [9eg @Hg @1 A0S ARON AR

GsArg [®9uT T & |1y & &1 915 §

The correct option is then

E 2C; 30,
NaCl ~ CaCl, LaCl; A |11
o) A B C E 2 —1 0
3. A C B F|w B @
4. C A B
[ ST ST & 98 &
135. 15 HUY @ 3G€q 1 & ™ 4 TRT & ; ‘;;1*4_‘4;; 2E
’ s A
faaRa Far &ar g1 9 Ao & FsAT 2o 3. 24, + 2E
W A FT A& gar gl AfAA yger @ 4. 2A, + 24, + E
¢ 137. The character table of (5, point group 1is
X provided below, along with an additional
° ° ° . 2 reducible representation, I
E 000 00O 0000 — — |
cooo 00000 ©00000 — E 2C, 30,
0000000 000000 00 00 A] l 1 1
I | 11 [V Vv A, | 1 _1




138.

138.

139.

139.

140.

140.

E 2
I 6 0 2

['1s given by

1. A, + A, + 2E
2. 245 4+ 2E

3. 2A, + 2F

4. 2A1+ 2A, + E

al Stelrd 1:1 faegd-3vacy fasrg A 21 B
hHA: THool dMUl, T, dAT Ty dAT HIGATAT C,

darT Cg W 8l Sl a5 IFasdl AT

grefT, Iie

1. Ty, =2Tg dUT C, = 2Cg
2. T=2T, dI Cr= C/Z
3. Ty =V2Tg dYUT C, = 2Cp

4. Ty =2Tg Tl C, = V2Cp

Two aqueous 1:1 electrolyte systems A and B
are at different temperatures T, and Ty and Cy4
and Cg concentrations, respectively. Their
Debye lengths will be equal if

1. T, =2Tg and C, = 2Cj
2. Ty =2T3 and. Cj = Cy/2
3. Ty =#/2Ty and €Cx = 2Cx
4. To =2Tp and C, = V2Cg

1-d ST H 3UTEAT T ohl TddaTdd Jaem

H 3Ad GAIT & AT LT § FAleh
1. [p,H] =0

2. V(4derrel) = 0

3. HgfAdr &

4. 3TGEYT IR daT PN &

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

Ife v aur T &1 e Ua‘ra’r(g—j)fﬁm—c}:

S 8IdT §, 98 o (7 AT a AL JTdh

eTd YT T JEROT (0T §)
1. Cp 2. Cy
3. Cp —nlVa 4. Cy +nlVa

If U 1s a function of V and T, (g—g) is equal to
P

(mr and a are the internal pressure and the
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141.

141.

coefficient of thermal expansion,
respectively.)

1. Cp 2. Cy

3. (p — iV 4, Cy +nVa

gISglolel 30T & v We 3Mvas 3nface
Red & 3FqaR  3Aee"d g, d
T3 Eaya o, 34Tfﬁa$ facar &1 fFAmT a
gIgslolel WA & GRAVGT 3nfdedl &
(@ FFEFOT @ A g1 Ag Tgadien
ol kel &l [BAfaT TUifaes  HTeT
a8 9red giar 8, 98 ©

2 2 2
1. a5 + oy 2. ag 1
2. a2 2 ;1 2
3. 05 — 0y 4. gy +20“u
In simple molecular orbital theory of

hydrogen molecule, bonding o, and anti-

bonding o;, 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
l. o5 + oy

s
2. 05 1
2 s 2 2

142. ST fdoaa & gardfas JATARRar

CH,CI COO™ + OH"

142.

CH,Cl COO" + OH"

> CH,OH COO" + CI

& oIt Tgl Y §

1. @I T dcT &¥ =adie der &dr &

2. WIALD HT TeodT &Y fAadi gl
ear g

3. A% Tlegdl & Jelel &X Taadeh
gel &l @

4. HIhIUT &I Tegrdl HellcHS ol

For the chemical reaction in aqueous solution

> CH,OH COO™ + CI

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



143.

143.

144.

Ueh gfHCT 3TMeT A S gf#cei@daT H &
HIY HFge gl Ll &, & [ AT oNfalv

A FT IS Beld P, ¢ dAT H FI ST

Boled Y, 81 H & Y A& HEGLA

([4, H]) & 39d A & foT 98 3 &

L. &t (1[4, H] ) T (,|[4, H][,)
Y &

2. hadl (Py|[A H]Y,) AT & oliched
(Y2 I[A, H]|yp,) L &

.

3. shdel (h,|[A H]|,) YT & olfchal
(1[4, H] |, ) 31T &
4. T (Y, |[4, H] |, ) TAT (Y, |[A, H]|[,) Y=

gl

For a hermitation operator A, which does
NOT commute with the Hamiltonian H, let

Y; be an eigenfunction of A and ¥, be an
eigenfunction of H. The correct statement
regarding the average value of the commutator
of A with H ([4, H]) is:
. Both (1 |[A, H][th;) and

(Y, |[A, H]|Y,) are non-zero
2. Only (Y|4, H]|Y,) is zero, but

(Y, |lA4, H]|Y5,) is non-zero
3. Only (y,|[A, H]|Y,) is zero, but

(Y,||A, H]|Y) is non-zero
4. Both (¥¢|[A, H]|y) and

(Y-,|[A, H]|y,) are zero

Uh T3 9T AT & [T Thas T I

IFdg YT &I Hieolshe HHTATCAX
JAdl o ALT (Ao, & HeIaTd T S

ATl gl 8 Whdl ¢, 98 &

1 SHZ 2
3. 117 4.

fohEcd

71f2
13”2
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144. For a simple cubic lattice, the ratio between

145.

145.

the umt cell length and the separation of two
adjacent parallel crystal planes can NOT have
a value of

1 51;’2 2 71!2
3. 1117 4. 131>

Al Soled hd HIH Fdl g Ig &1 ”T H
aiold &l I8 Us &Sy glisd ug ¥ URH
grar g1 s g fafese fopar a=ar g, ag
3

A
D

\Y

B

C
I

. AB 2. BC
3.0DC 4. AD

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

A
D
Vv
B
C
B
1. AB 2. BC
3. DC 4. AD
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FOR ROUGH WORK ]




