
"ffllll : 1:oo ere 

2013 (I) 
'<tl/2/rJ ~$1/rJ < 

JlFf 'Q?f 

ifi11fr5 4 6 3 g 

y:urfqi : 200 afq; 

1. arrq;t ~ q;t ~ ~ t 1 "ffl. rRtiHT ~ Tf VCP "fit 4"cm4'Nt (20 'JfJTT 'A' Tf + 50 
WIT 'B' + 75 WIT 'C' Tf) 6/'Wf ~ rrFr (MCQ)~ 7fT! ~ I 3{Tq7fi}- 'JfJTT '~' Tf w 
~ 15 J/1? WIT 'B' Tf 35 ~ fr.!H 'JfJTT 'C' Tf w 25 ~ ¢ imR eM~ I~ 
f.1Wf?n # ~ ~ ct imR ~ 7fT! ff6T ctcrc? ~ 'JfJTT 'A' w 15, 'JfJTT 'B' w 3 5 ff1!H 
WIT 'C' # 25\Jfff# qft iJffq qft liflVl{T. I 

2. imR Q"5f J7WT # ~ TflJT t I JrrFfT ?T<f "f1W 3tf? ~ CfiT "fTlf ~ # ~ W •wfq 
~ {$" rft'rcliT Tf T[fi5 fJJ 3tf? wtfr ~ OW cmff W cpt_r:pt rytf ~ I ~ ~ t nT 3lJfT 
:{fcJiifJ<ilc'< # rft7cFiT ~ "ifiT ~ "fiR ~ ~ 1 "¢t rmJ # imR Q"5f C!iT ~. iJffq 
# I "ffl rft'rcliT Tf ?TP CfiT1f "fiRrt cff ~ ~ TFf '<fc;rr.r ~ I 

3 . imR Q"5f cff. T[fi5 · 1 Tf ~ 7fT! ~ fR JffRT #c;r "f1W, rrf1T, 3fTFfT WT ff1!JT "ffl rRTIHT 
rft'rcliT CfiT ~ ~ I 3flTTEi; ~ ~ liR'ift ~ I 

4. Jf1Tl arq;ff a#.~arff. ffffff ~ Tf ffi:;r *«. fctrm .. ~ ~ ~ cffrrr • # 
~ ~ 7[ffT q;t arrffll q;rc;rr ·CfR ~ I W VC1i TfT?l ~ ctft /Gtd/c:J:fJ .t tiP "fftJ 
~ ~ Tf ~ ~ f.ii!m' CfiT 'lfr ~ -w qrc:;pf rR, ~ ., m w ~ 
~ CfiT mfr rRtcff # ~ rrdT CfR 1lfVTTT, fGtw# atrrrr. ~ grf.t; fGtw#. 3lJfTqft 
ffffff ~ ctft 31t4'1i1JRI ~ mfrrc;r, l# WiiR'fT t 1 

. 5. 'JfT7T 'A' ff1!JT 'JfJTT 'B I Tf 'JTf'llcp rrFf ct 2 aiCfi ' WIT 'C' Tf 'JTf'llcp rrFf 4 aiCfi CfiT t I ~ 
Tfc?ff imR CfiT ':ti UJ/f#fC/7 ~ 25 % ctft CR # t$"ln·lifljPTT I 

6. Jlfllq; rrFr cff ~ =erR fctcPc;rr ~ 7fT! ~ I m # cffcrc;r VCP Fc/ctJc;cr dT "'mftn J12NT 
•mTmlf ffln t I 3{Tq7fi}-~ Jnrf CfiT wtfr Jl2NT wifrr'f7:r ffl c{p=rr t I 

7. r:rq;c;r rpffl ~ llT 3FJ{?!fr rrfJc!;T CfiT 'fT'llPr Cfl"<'& §"\'" 'CfTV Vfl'f 'CIT<? ~ CfiT ffl 3tl? 
3RT 'JfTffr rrfriHT3iT cff ~ 3TllTRJ ~ iJfT ~ t I 

8. ~. cvT imR llT ?TP qr;:fl' cff ~ cmff 3tf? ~ ~ rytf ~ ~ I 
9. rR'tiHT w:rrra 'EfT Vfl'f w ffl rR'tiHT ~ 3tl? imR Q"5f q;f $ 'fcJiifJ<>Ic '< C!iT 3fCml ?#rr 
~I 

1 0. ¢C'1Cfl,<ilc'< CfiT 'iJT:T<If1T m ctft JTTdfr rytf t I _ 
11. fctRft rrFr Tf fctftirffr cff ~ Tf ~ titil"< OJ Jl6TC'f "irTfT I 

Wc>r ~ ...................... .. 

S/46 BJ/13-1AH-1 

~ 1Jffl ~ 7ft lii/'1Cill:fl q;t if 'flf41fi1d 
ttRfiT {. I 
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lfPI' 'iii' I PART 'A' 

1. ~ Vc!fi ~Jm * ~ # ~ ~. ~ 
~Cftrr~~~. ~~at~ 
~~~ ~ ~ fcf:; ~ c;rrm * ~ 3ft ~. 
~ 'lH ~ ~. tR" ~ * ~ ;m:r q tar 
fm;r(t ;;g'i"l" ~ ~ at ~ h. ~~~ 
·~ ~ ~ ~ ~ ;;g'i"'' ~ 
~~¥ 

1. ~~q;r~~m1 

2. ~~q;r~~m1 

3. ~~q;r~~m1 
4. ~~q;r~~m1 

1. During an evening party, when Ms. Black, Ms. 

5 

3. 'QCfi OR" Cf;T ~ ~ ' 'R q;tt * ~ 'QCfi 

~ (iiC q;r ~ ~ • _'Q"Cfi em ~ 
~ ~ I OR" ~ qw:r * qw:r ~ 'G1'R" 

~ 1$1t ctTfcf:; ~ iifir ~ ? 

1. 3 

3. 2 

2. 7 

4. 1 

3. A square pyramid is to be made using a wire 
such that only one strand of wire is used for 
each edge. What is the minimum number of 
times that the wire has to be cut in order to 
make the pyramid? 

1. 3 

3. 2 

2. 7 

4. 1 

Brown and Ms. White met, Ms. Brown 4. 
remarked, "It is interesting that our dresses 
are white, black or brown, but for each of us 
the name does not match the colour of the 
dress!". Ms. White replied, "But your white 
dress does not suit you!". Pick the correct 
answer. 

1. Ms White's dress was brown. 
i Ms. Black's dress was white. 
3. Ms. White's dress was black. 
4. Ms. Black's dress was black. 

2. V<!fi~.~~R~,#~ 
,:) 

'ClJ!lf ~ Vc!fi 3f'IT 00 ~ ~ ~ ~ 
~ 3"ictrn<h)U11 # ~ ~ Cf;T ~ ~ : 

1. R2 2. R2{2 

2. Of all the triangles that can be inscribed in a 
semicircle of radius R with the diameter as 
one side, the biggest one has the area 

1. R2 2. R2{2 

1. 2. 

3. 

4. Identify the next figure in the sequence 

3. 
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5. ti)JOJClH ~ ~ ('fql mft:m 'QCfl '3Jl1\cfl 6. M a-nr *·~ ¥m c);;~ Cfi)" ~ 

F" ~ ~ ~ Cfiltrtfil if lt. ~"* ~ 
~~ ~ oom <nr ~ II v , 3fiCm' ~ 3ri1T 

1Jq:) mt)" CflT ~ ~ ~ •. ~ 'QCfl vrctt. ~ 

~ I ~ ~ 3flijSICII~ ~Tf. CRlT ~ ? . 

~ ~. 31RI61r<;i!F(l * fmJ ~-3ffi>r ~ 
mmt Cfi'N ~· * 23 % ~ t)' (1trr ~ 

3tffil tfl'l 3df# ~ 19.9% ~ (11lT 8.8% 
' . ), 

~ ~ t" ft:I<T ~ ~· t" ft:I<T ~ t)' I 

A. ~~ ~-3TI<>f wmn 1Jt.rr.,T em)' ~ 

(WI" VTJtr ~ CflT 3fii.fffii <Rrr ~ ? 

B. ~ ~ flG(11t,;i(1 * fcl:im 11m ~ 

m~·~~? 

1. ~ wm;r A ·<nr. ~~";;IT~.·~ I 

2. ~ ~ B <nT ~ .·~· -;;rr l1<fi(1T ~ I 

3. ~ A (1trr ~ B, M t" ~ ~· 

-;;rr ~ ~ I 

4. if c=rr ~ A , if m B <nr ~ 14m 
-;;rr ~~I 

5. In a customer survey conducted d·uring 

Monday to Friday, of the customers who 

asked for child care facilites in super markets, 

23% were men and the rest, women. Among 

them, 19.9% of the women and 8,8% of the 

men were willing to pay for the facilities. 

A. What is the ratio of the men to women 

customers who wanted child care facilities.? 

B. If the survey had been conducted during the 

weekend instead, how will the result change? 

With the above data, 

1. Only A can be answered 

2. . Only B can be answered 

3. Both A and B can be answered 

4. Neither A nor B can be answered 

1' 
3, 

180 

160 

3?(1{ 2' Gfiltrr 
~ 4.~ 

6. The map given below shows contour lines 

which connect points of equal ground surface 

elevation in a region. Inverted 'V' shape~ 

7. 

· portions of contour lines represent a Vall~y 

along which a river flows. What is the 

downstream direction of the river? 

200 

180 

160 

1. North 
3. East 

Nt 

2. South ' 
4. West 

il11ff" ~ ~ t" Ciffitrt" "Qqi" 011 if I Cll fl t" 20 
~ 

Pt;IT ~ ~ a ~ ~ en)" 'QCfl ~ ft:rm. 1 

cm;r ~ -mtt ~ ~. ~ tfr : 
~ 

1. 

3. 

20 

200 

2: 400 

4; 380 

7. During a summer vacation, of 20 friends from 

a hostel, each wrote a letter to each of all 

others. The total number of letters written· 

was 

'1, 20 
3·. 200 

2. 400 
4. 380 
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8. 

8. 

tNORT: 
EAST 

A B 

'QCfi &rfctc:r em A ~ C nq; ~ 1JCfl a J ~ CflF( 

m- em m-~ ~~ :m &lfctc:r em c);crc;r ~ 

em- (R'tn, 'l.1T 3«R em- cwn, 'l.1T ~ ~ t- 1JCfl 

ti4"*1 ~ tr ~ ~~ m &lfctc:r ~ ~ 

~~ 

1. ~ ~ em- ~ tR ~ ~I 
2. Cfi(>f ~ mr ~ em-~ tR ~ ~~ 

"' 3. 3ffi7f 3ffi7f trtrr t" ~ lffi7f lffi7f ~I 

4. -mfr trtiT t" ~ 1JCfl ~I 

0 c 

D t:: 
fAST 

A B 

A person has to cross a square field by going 
from A to C. The person is only allowed to 
move towards the east or towards the north 
or use a combination of these movements. 
The total distance travelled by the person 

1. depends on the length of each step 
2. depends on the total number of steps 
3. is· different for different paths 
4. is the same for all paths 

9. 1JCfl ~ tlGTif ~R ~ ~ tR ~ R t" 
1JCfl ~ $ ~ 1JCfl q;'f-Jrr ~ ~ ~I ~ 

~ ~ Cfi{J ~ ~ ~ 1JCfl ~ 1if'l.1T fcf; q;'f-Q" ~ 
"' "' 

~ ~ 1JCfl 3m{ cmor e (< 45°} trr, ~ 

~ ~ ~Cflc('lft'l trrl m t ~ ~ em 

7 

1. R+R sin() ~I 

2. R+R cos() ~I 

3. R+R tan() ~I 

4. R+R cot() ~I 

9. A crow is flying along a horizontal circle of 
radius R at a height R above the horizontal 
ground. Each of a number af men on the 
ground found that the angular height of the 
crow was a fixed angle e (< 45°) when it was 
closest to him. Then all these men must be on 
a circle on the ground with a radius 

1. R+R sin() 
2. R+R cos() 
3. R+R tan() 
4. R+R cot() 

1. 4 
3. 1 

2. 0 
4. 7 

10. How many pairs of positive integers have gcd 
20 and lcm GOO? 
(gcd = greatest common divisor; lcm= least 
common multiple) 

1. 4 
3. 1 

2. 0 
4. 7 

11. m 15 'Qa:tkft'ICfl ~ ~ ~ ~ ~ 
" " ll I~ fi:OOCfl ~ ~ 'Q'TlR1 ~ ~ ¥ -;;m:)' ~I 

~ ~ ~ t" ~ CflT 20 ~ em- ~I~Cfl('ll " . 
q:lj'f ~? 

3 
1. 4 

1 
3· 105 

1 
2· 21 

1 
4 · 20 
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11. Two integers are picked at random from the 

first 15 positive · Integers without 

replacement. What Is the probabllltythat the 

sum of the two numbers is 207 

1. 
3 2. 1 
4 21 

3. 
1 4. 

1 
105 20 

12. ~ 2013 em 'C!7fl ~-~ ~ lt 10 

~. 1ft. X 10 ~. 1ft. ~ 'lffiifcfl· ~ I ·~ ~ 

mft' ~ Cfi)" 5 1ft. X 7.3 'Jft. 3lTJJTtt em;)' 'Q'ifi 

~ ~ ~ t:R' ~·\ifffif t" 1 ~em 

~ ~ffi ~ t 311"t-OIIfa<1 WIT.? 

1. O.i 
3. ,10 

2. 1 

4. 100 

12. A ·daily sheet calendar of the year 2013 

contains sheets of 10x10 em size. All the 

. sheets of the calendar are spread over the 

floor of · a room of Smx7 .3m size, What 

percentage of the floor will be covered by · 

these sheets? 

1. 0~1 

3. 10 

,·· 

1. 56 

3. S6 

2. 1 

4. 100 

2. 70 

4. 100 

8 

13. How many rectangles {which are not squares) 

are there In the following figure? 

1. 56 

3. 86 

2. 70 

4. 100 

14. ~ q;t :· a®b = · 'QC'f ~ WI' 

{a,b) + '\tr ~ g)' (a,b) (1ttT 

a$b = a0+bal(1$2) ® (3$4) em ~ ifm 

t" ? ·~ 'Q('[ ~ 'Q11::; <'1";!("(1\A 'HiJ:ti4Ci("~ (i1IT 

'\tr ·~ g)' = iJ:t tk<1 iJ:t . .w:r 3ffi"5lCfi ~ I . 

1. 145 

3. 436 

2. 286 

4 .. 572 

14. Define a®b = lcm(a,b) + gcd(a,b) and affib = 

a0+ba. What is the value of {Hl12) ® {3.$4)? 

Here lcm = least common multiple. and 

gcd=greatest common divisor. 

1. 145 2. 286 

3. 436 4. 572 

15. (f(>t" ~ 1_<>t~a=c;.~ ~ lJql ~ ~ 

t" I 1_<>t~a=c; t ~ aprr31l ~ ~ 3.5 ~·: 

'Jft. t" 1 m- 4t\Cfn1 cm ~. Cldt ~. 1ft ~·· 

t": 
1. 38.5 
3. 63.65 

2. 49 
4. 154 

15. There is an equilateral triangle in the XV plane 

with its centre at the origin. The distance of 

·its sides from the origin is 3.5 em. The area of 

its circumcircle in cm2 is 

1. 38.5 
3. 63.65 

2. 49 
4_. 154 
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16. _1_ + _1_ + _1_ + ... 00 (I'Cfi Cfil' lnir q:m 
1X2 2X3 3X4 

t? 

1. 2/3 

3. 2 

2. 1 

4, OCI 

1 1 1 
16. What is the value of - + - + - + · · · to 

1X2 2X3 3X4 

oo? 

1. 2/3 

3. 2 

2. 1 

4, OCI 

11. ~ R/2 Cfil' 'Q'q; ~ Cfil' mm, -;;h' 'Q'q; s)tt 

~ 'Q'q; Rtt i(trr fliT t. 'Q'q; ~ l\tfr tmr 

(~~~Rt') #m-~~# 

~ 1T<m' p1'liT -;;rrcrr t fct; ~ Cfil' '&q; 3fTUT 

3Ull'~~~t'l tmr#~Cfil'~ 

~ iil'taTT: 

1. R/3 
3. R/8 

2. R/4 
4. R/12 

17. A sphere of iron of radius R/2 fixed to one end 

of a string was lowered into water in a 

cylindrical container of base radius R to keep 

exactly half the sphere dipped. The rise in the 

level of water in the container will be 

S/46 BJ/13-1AH-2. 

9 

1. R/3 
3. R/8 

2. R/4 
4. R/12 

2. 3400 

4. 5200 

18. Choose the largest number: 

19. ~ Cf1)¢6Cfll , ~ ~ 10 X 20 X 5 m:1' 

al ~. t'. cffi' ~ Cfi«t ~ lJCii ~ ifil', 

~ ftl:r # ~~ J1a=mR, fctc:l;m' ~ t'l 
~ 

~ 1 m:r ll. ~ .. ~ 'Q'q; ~ ~ ~ 

# ~ ~ Cfi)IS6Cfll ~ ~~ ~ ? 

/a ~I ....,~~~ 
10nm 

Unit Cell (not to scale) 

10nm 

Crystal (not to scale) 
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19. A crystal grows by stacking of unit cells of 
10x20x5 nm size as shown In the diagram 
given below. How many unit cells will make a 
crystal of 1cm3 volume ? 

~ 
.. 

e <:-<$" 
~ -$>· 

10 nrn 
Unit Cell (not to scale) 

10nm 

Crystal (not to scale) 

20. ~~·A Cfi1' 'QCii oRr~. 'QCii ~ 

~ tmr, ~· fat:m>rr ~ 2 A ~. * ~ 
tJTOt· ~ 3ra=ctt w 1)fiN{ ~ ~ ~ fcl; 

m ~ h 3iUcntR· ~ qrofr ~ 31m- ~. 

m ~ Cfi1' fo1:t:rm o;R tmr ~ ~ 3n1r t 
h ~ tR' ~~ mt. ~em tmr t ·fo1cflm 

~ ~. 'ffi' qr;r ~ qrofr CfiT @"{ CRH ~ ~ 

-------- ~~ ----------------------
2h 2. 3 

1. -h \ 2 '• 

"-
3. ~h 

3 
4. 5 

·- h 
4 

10 

20. A solid cylinder of basal area A was held 
dipped hi water In a cylindrical vessel of basal 
area 2A vertically such that a length h of the 
cylinder is immersed. The lower tip of the 
cylinder is at a height h from the base of the 

vessel. What will be the height of water In the 
vessel when the cylinder Is taken out? 

1. 2 h 

3. ih 

h 

h 

-r -f• • • . _.... 0 ~ • -•• 
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1TPT TIP ART 'B' 

21. ~k1Thl~(1 lt ~ ~ ~ lt ~ 

311'li~Cfi ~ CfiT .3fc:R" ~ t 

1. Xe, Cs 

2. Kr, Rb 

3. Ar,K 

4. Ne, Na 

21. Which of the following pairs has the highest 

difference in their first ionization energy? 

1. Xe, Cs 

2. Kr, Rb 

3. Ar,K 

4. Ne, Na 

1. CsHs2-

22. The ligand in uranocene is -

23. urq-3flffifthi1 cfi'r 31o-4li=4 ~ lt urq-

3i1Thllihi11t-tcf; ~ra:r lt aq,1<'1:fl 

11 

1. c = c 3fTiitr cfi'r ~ u C::l Q aft 
2. t:rr<1 cfi'r 3flq ill f{ Cfi 311 CNfl Cfi{ o I 

.;) 

~ qf{akf<'1 Cfitafr 
3. 3flffifthi1 cnrta=r c):; sp2 'fiCfi{Ui 

CfiT sp3 lt 4 fia Rf<1 Cfitafr 
4. 3ilfi:lf?tli1 q"{ $~c:ts;;ri1 '«;;'CJif ~ ~ 

~ cfi'r ~ c):; ~ G$ft" 

23. In metal-olefin interaction, the extent of 

increase in metal ~ olefin 1t-back-donation 

would 

1 . lead to a decrease in C 

length 

C bond 

2. change the formal oxidation state of 

the metal 

3. change the hybridisation of the olefin 

carbon from sp2 to sp3 

4. increase with the presence of electron 

donating substituents on the olefin 

24. [(q7-tropylium)Mo(C0)3t ;it rofi;l&giiCH ~ 

311CRfiCfi{Oj ~ t -
l. +2 

2. +1 

3. 0 

4. -1 

24. The oxidation state of molybdenum in [(q7-

tropylium)Mo(C0)3r is -

1. +2 

2. +I 

3. 0 

4. -1 
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25. [PtCl,.l~~ ·cffir 31Alfo'!l~l c); &)' <j(l-:tlitfl1 cfi'r 

~:~~M 

l. ;~.~~~-,(Jlt~H3)2Ch] 

2. trans-[Pt(NH3)2Ch] 
·)r~~.~? :-~cf~~ . .::··~ 

3:li;·botli*cis-[J.>t(NH3)2Ch] atrr trans-

[Pt(NH3)2Ch] aWrr 
. . • :··\ ' . 2 

4. cis-[Pt(NH3)2CI4] -

25. The. reaction of [PtCI4]2- with two equivalents 

ofNH3 produces -

1.. . cts~[Pt(NH3)2Ch] 

2. . trans-[Pt(NH3)2Ch] 

3. 'bot~ cis-[Pt(NH3)2Ch] and tram;
[Pt(NH3)2Ch] 

4. ·.' <cts:_[Pt(NH3)2CI4] 2"" 

26. $~*'~~iti ~sntAOi t"aftii<H ~ cmur 

~SfiJiUj tmj-'tl t" .ltrlJir tancrf· ~ ~ • 

26. The electronic transiti<~n responsible for the · 

color of the transition metal ions is -

12 

27. [W2(0Ph)6] ;A' tmj·Uf<j. 3fliitit cfi'r mT ~~ 

1. 1 
2. 2 
3. 3 
4. 4 

27. The number of metal-metal bonds in 

[W2(0Ph)6] is -

1. 1 
2. 2 
3. 3 
4. A 

28. ~ 3HiQWlCfi qc; F ~ 3c-4iArl ft)~A't 

31cffm-'ll t" ~ llj~ificrt ~ ~ N 

3. Tt8 + T28 + A28 

4. Atg + T28 + Tt8 

28. The Mulliken symbols for the spectroscopic 

states arising from the free-ion tertn Fare -

1. T28 + E8 

2. Tt 11 + T2g + Ttu 

3. T tg + T 28 + A211 . 

4. Atg + T28 +Tt8 

29. sfi'l1f ~ t" ~ ~ ~ t fcl;'f!Cfil 

3q:zil3j ljOIU~GCfi" t" ~ ~ ~ ~ 

2. NO 
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29. Which of the following is used as propellant 

for whipping creams? 

2. NO 

1. H2NC(O)NH2·Na2S04 

2. H2NC(S)NH2·Na2S04 

3. H2NC(O)NH2·H3P04 

4. H2NC(S)NH2· H3P044. 

30. Flame proof fabrics contain -

1. H2NC(O)NH2 · NazS04 

2. H2NC(S)NH2·Na2S04 

3. H2NC(O)NH2·H3P04 

4. H2NC(S)NH2· H3P04 

31. A-D 4ffllq;l '# t ~fm' tfr ~-3NEI~(1 

~ ~ <iffllq; f -

(A) NCh(B) NF3 (C) BiCh (D) PCh 

l. ~A Cft1TB 

2. ~A,CCft1TD 

3. ~B. CCft1TD 

4. ~A, BCft1TC 

31. Among the compounds A-D, those which 

hydrolyse easily are -

(A) NCh (B) NF3 (C) BiCh (D) PCh 

13 

1. A and B only 

2. A, C and D only 

3. B, C and D only 

4. A, B and C only 

32. cnYtR" ~ C(ii1Rh11$mil ~ ~-~ ~ 

copper(II) ~ 'filf1rq:zfl \T4111Iffi ~ -

1. <lilt 'AJ1 (1 Jl 

2. il Cj ISCfi (01 tf:l OQ 

3 . 31\SG\fi (0141'J OQ 

4. ~ iiCjiSlfi(OI~OQ 

32. The coordination geometry of copper(II) in 

the type I copper protein plastocyanin is -

1. square planar 

2. tetrahe-dral 

3. octahedral 

4. distorted tetrahedral 

33. Ci11$~)Riii\?1 Qr\511$111 tl~q;j{q; ~ ~ 

~tR~!ffij~f-

1. Fe, Mo 

2. Fe, W 

3. Fe, Cu 

4. Fe, Ni 

33. The metal ions present in the active site of 

nitrogenase enzyme. co-factor are -

1. Fe, Mo 

2. Fe, W 

3. Fe, Cu 

4. Fe, Ni 
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34.~ 

[(CO)sMn(Me)]+CO-.[(C0)5Mn{C(O)Me}] 

1. 3"11 CRfl Cfli{Cfi fi Cfi ~Ill q;r 

2. $M~)fth~41 ~ cm 
3. ~~;q)f\n~q; ~ em 
4. 3tfWm:fi' ~~nrr em 

34, The reaction 

[(CO)sMn(Me )]+CO-.[(CO)sMn { C(O)Me}] 

is an example for 

1; oxidative. addition 
2. . ele~trophilic substitutibt1 
3. nucleophilic substitution 
4. migratory insertion 

35. 3'1\SGlfl~c:filill Ni(II) ~ c\l EPR ~ Miffi:r 
.:) 

~cfi'r~~-

1. '(!ql . 

2. G)" 

3. cfrir 
4. ·~~ 

35. The number of · EPR signals observed for 

octahedral Ni(II) complexes is -

1. one 

2. two 

3. three 

4. zero 

14 

36. '(fc1i ffi=Cf ~ cr:zw;lii ti~ilJOI ~~ ~ 

~ ~"lf ftm ~ c;)iit c); ~ 

~a:rur fvl<hl1fi'lffil<1 ~ ~ ~ -

A. (iTa-~ em o-;q:_c;::Ym ~ ~ 3T7tl' ~ 

4~-r.O:a-

B. 3(=qTG em- tft :ffU~ 
c. (>ft<f CfiT G--lJ$:1#1 c); ft:rtr ~ 
~q~~6t:\ 

D. 3FCIT&' cfi'r 3f<YtT JTU~ 34'{)q:o ~ ~ 
~a:rur ~- . 

1. A 'fi1IT B 

3. como 

4. A mo 

36. For neutron activation analysis of an element, 
the favourable characteristics of. .. both the 

target and the product are from the following-

(A) high neutron cross-section area of 
target 

(B) long half-life of the product 

(C) 16w neutron cross-section · · area of 
target 

(D) low half-life time of the product 

The correct characteristics from the above are-

1. A and B 

2. Band C 

3. Cand D 

4. A and D 
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37. t = 0, 1, 2 ~ 3 ~ tR" ~A~ P 

cfi'r ~~ A cfi'r m-wrr ~r: 1.0, o.s, 
0.33, 0.25 mol dm-3 ~I ~ cfi'r ~ 

~-

l.cJ 
2. QC.fi 

3. ~~;a 

4. cfra:r 

37. The concentrations of a species A undergoing 

the reaction A ~ P is I.O, 0.5, 0.33, 0.25 mol 

dm-3 at t = 0, I, 2 and 3 seconds, respectively. 

The order of the reaction is -

I. two 

2. one 

3. zero 

4. three 

38. ~ ~ ~ It ~ CfiUT ~ ftil1:r n = 

2~n=I ~~FCRT'A"G~~ 

CfiT Jt:R ~I ~ ~ ~ 'A" 3q1Cf(1 

~~~n=3~n=2 ~FCRT 

~ m.<:r :Nfr CfiT Jt:R WIT -

1. 4 
2. 5 
3. 9 
4. 10 

38. The difference in energy levels of n = 2 and n 

= 1 of a particle-in-a one dimensional box is 6 

units of energy. In the same units, what is the 

difference in energy levels of n = 3 and n = 2 

for the above syste~? 

I. 4 
2. 5 

15 

3. 9 
4. 10 

QCfltll(1 ~ 

\}' =Jf~l +Jf~2 
~ I ~ ~I ~ '1'2~ ~ tfi(ilGi ~ 

f\;lcrtCfll ~ lTTif (~) ~r: E1 

~ E2, ~I ~ cfi'r ~ :Nf'r E1 

~ cf;'r CRU ~ t? 

1.~ 
2. 

3. 

3 

4 

1 

4 

4. Jf 
39. The wave function 'I' of a certain system is the 

linear combination 

where ~1 and '1'2 are energy eigen functions 

with eigenvalues (non-degenerate) E1 and E2, 

respectively. What is the probability that the 

system energy will be observed to be E1? 

1. {3 
Vl6 
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3 
2. 

4 

1 
3. 

4 

4. ~ 

40. ls2 ~Jl~~Cfi ~criltlfl 'Cfl(.)' t)~lta:J 4~HI~ 

c)l ft:lv q{a:JIU<:fl~ t(G ~ ·q:m ~ 

40. What is the atomic term ·symbol for helium 

atom with electronic configuration 1 s2? 

· 1. 2S112 

2. 1Po 

3. 1So 

4. •s. 
41. Vcli 3iUj cfi'r E, 2C6, 2C3, C2, 3crd, Otrr 3crv 

f!Ji~d ~&<LIIQ ~I ~ ~ ~ 

ft<H~ffi ~ cfflt Otrr 'tl) R::41 ~ ~ 

'~~ 

1. 3, 12 

2. 5, 12 

3. 6, 12 

4. 6, 6 

16 

41. A molecule contains the following symmetry 

operations: E, 2C6, 2C3, C2, 3crd, 3crv • The 

number of classes and order of the symmetry 

point group is: 

I. 3, 12 
2. 5, 12 

3. 6, 12 
4. 6,6 

42. AB2 ~ Cffi' 'QCii' ftlq{a:JIOJCh 3iUj ~t)$r 

~ G)' 31cWf(i ~ Otrr Vcli JrcRCf(;~tmr 

~ ~!Tffi ~I 3iUj ·~ '("iA(~ii'll t-

1. B-B-A 

2. B-A-B 

3. 1\ 

42. A triatomic molecule of the type Aih shows 

two IR absorption lines and one IR'-~Raman 

line. The structure of the molecule i.s - · 

l..B-B-A 

2. B-A-B 

3. n~ 

4.1\ 
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43.NMR 'fC)~f11cf;) ~. ~ 'g' ~ 

(gN). ~ At~-'GIC11 (13N) (=~'IT i_jiicfi'lll 

anr 6f(OI' (Bo) q;r iljOICI'fQ;(it ~nor ~ -
1. a lt l3 ~ cfi" tfShfAUI ~ ~ 

2. =tFHili~Cfi ~ 
3. ~-~ 7I,T'liiJ'!T.:tCI'f::ri-iCfi= 

4. AaiAd;;;ti$fiCfi ~ 

43. In NMR spectroscopy, the product of the 
nuclear 'g' factor (gN), the nuclear magneton 

(13N) and the magnetic field strength {B0) gives 
the 

1. energy of transition from a to 13 state 

2. chemical shift 

3. spin-spin coupling constant 

4. magnetogyric ratio 

44. NaCI O'rr HCI c); ~ c); ~ 

Pcl <'t liCI1 Cfi)" N aO H c); ~ Pcl <'t liCI1 't ~ 

m- 3C\I'fl)CI1 Cf;t h 7fliT ~I $lf ~ 

~ ~ fft~ # Cfi(OI" ~ cfi'l" ~ 
~ 

~-

1. 1 

2. 2 

3. 3 

4. 4 

44 An aqueous mixed solution of NaCI and HCl 
is exactly neutralized by an aqueous NaOH 
solution. The number of components in the 

final mixture is -

1. 1 

S/46 BJ/13-1AH-3. 
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2. 2 

3. 3 

4. 4 

45. ~fhi1(11H Gfif ~ 'q"{ ~ ~~ ~ cfi'l" 

~ 3rcR=t1T iJift ~ ~ ~. Cfi(<<'tl(11 ~ 

1. ~~Giif 
2. 3qfiqrlf C'J6f 

3. ~ GJif 

4. ti~ ~ CJil' 

45. The lowest pressure at which the liquid phase 
of a pure substance can exist is known as 

1. critical point pressure 

2. super-incumbent pressure 

3. triple-point pressure 

4. saturation vapour pressure 

~ 3i1lJ +~ 3i1lJ ~~ 
'Hfslilld ~ 

N q'{IFfiOIJTl" ~ 'Hfslillct ~ 'R c:j;qfilCfi 
~ ~ 

fCI c1 ::4 (11 cfi'l" Cfi)Ro~ cfi'l" ~ ~ 

1. 3N- 5 

. 2. 3N -6 

3. 3N -7 

4. 3N- 8 
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46. A chemical reaction involving 

nonlinear molecule + nonlinear molecule ;;:::!: 

nonlinear activated complex 

The number of vibrational degrees of freedom 
in the activated complex, containing N atoms, 
is 

1. 3N- 5 

2. 3N -6 

3. 3N -7 

4. 3N -8 

47. cfru:r. 3t<fftrrJIT al ~ ~ { 1' 2, 3} 

am- 6 ~ q;uiT ~ fflrtr ·~a-"'J:f ~.m 

~~mrt~ 

1. 6 

2. 12 

3. 60 

4. 720 

47. Calculate the total number of microstates for 6 
identical particles with their occupation 

numbers { 1, 2, 3} in three states is " 

1. 6 

2. 12 

3. 60 

4. 720 

48. ~ ~ (c) q;)- CR't~Ch ~.(c) cfi'r 

~ al m-{ :piT~ h ~ .(1")" "QCfi 

~ fclt(~C1 3NEIC::4 cfi'r ~ ~1(>1Cf1C11 al 

18 

1. 0 

2. bJ;, 

3. 2bJ;, 

4. 4bJ;, 

48. If the concentration (c) is increased to 4 times 
its original value (c), the change< in molar 
conductivity for strong electrolytes is (where 

b is Kohlrausch constant) M 

1. 0 

2. bJ;, 

3. 2bJ;, 

4. 4bFc 

49. q{CFJIOj 'Ff: fi'li)\Jlcrt ~3ff',,iFj'iJ:~ 

tM 

1. Ea = 0, D.S# = +ve, D.H# = +ve 

2. Ea = 0, AS# = - ve, AH" =- ve 

3. Ea = +ve, !J.S" = -ve, AH# = -ve 

4. Ea = +ve, AS# = +ve, /J.H# = +ve 

49. In atom recombination reactions 

1 ..•. Ea == 0, AS#= +ve, ./J.H# = +ve 

2. Ea = 0, AS# = - ve, AH" = - ve 

3. Ea = +ve, ./J.S# = -ve, AH" = -ve 

4. Ea = +ve, AS# = +ve, AH# = +ve 
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1. 0.5 

2. 

3. 1.5 

4. 2 

50. In the Lindemann mechanism of unimolecular 

reactions, the observed order at low 

19 

52. "QCf) Cfil<r ~ ~ 'Q'Cflcfi" ~ ~ 

q'(<FJIUIJIT t" ~fiq:; ~ ~ -
..::1 

1. (0,0,0) c=rm (112, 0, 0) 

2. (0,0,0) c=rm (l/2, 112, 112) 

3. (0,0,0) c=rm (0, 112, 0) 

4. (0,0,0) c=rm (0, 0, 112) 

52. The coordinates for the atoms in a body

centred cubic unit cell are -

concentration is 1. (0,0,0) and (112, 0, 0) 

1. 0.5 2. (0,0,0) and (112, 1/2, 112) 

2. 3. (0,0,0) and (0, 1/2, 0) 

3. 1.5 4. (0,0,0) and (0, 0, 112) 

4. 2 

51. ~ {i@l;aCfl 3fUfJIT t" 'H Hr-il '401 cnT ~ . L - _, _, 

~-

1. ~:AR'l 

2.~ 
..::1 

3.~ 

4. Cfl) (>11$5 

51. The aggregation of surfactant molecules is 

known as-

1. micelles 

2. clusters 

3. gel 

4. colloid 

53.4A~ ~ ~ ~ '8'lil011 ~ 

(1 00) ~ t" ft;nr .3-ffi:~ ~ ~ -

1. 

2. 2 

3. 4 

4. 8 

53. The inter planar distance (A ) for a (100) 

plane in a cubic structure with the lattice 

parameter of 4 A is -

1. 1 

2. 2 

3. 4 

4. 8 
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64. G)' ~ c); afi'ir ~t\:flaitr iJOTfifi -0.99 *'I 

~ ~ fv1\\Ch~ mq:;'<>" ~ ~ ~ 17f; 

~~ 

1. ~~f 

2. ~~em-~~~ 
3. ifiRUf .. m=rrcr ~ G_CUU ¥ S1l ~ 
4. CfiRUTM~ ~ G_CUU ~ ¥ rr ~ 

54. The correlation coefficient of two parameters 
is found to be .. 0.99. It may be concluded that 
the two parameters are 

1. strongly correlated 

2. almost uncorrelated 

. 3. connected by a cause~effect relationship 

4. not connected by a cause-effect 
relationship 

QH 
~Ph 

l. · (2R,3Z)~ 7~phenylhept-3-en~2-ol 

2. (2S,3Z)-7-phenylhept-J..,en-2-ol 

3. (2R,3E)-7-phenylhept-3-en-2-ol 

4. (2S,3E)-7-phenylhept~3-en-2-ol 

55. The IUPAC name for the compound given 

below is -

QH 
~.Ph 

1. (2R,3Z)-7-phenylhept-3-en-2-ol 

2. (2S,3Z)-7-phenylhept-3-en·2-ol 

20 

3. (2R,3.E)-7 .. phenylhept~3..en .. 2 .. ol 

4. (2S,3.E)-7-phenylhept-3-en-2-ol 

56. fv1RI~ffll Cl 'llfGU ~ Cl"lf fJi 'fiCfil J11=(q' 

~ .. amre09 ~ cfm' ~ t, tf6' ~ .. 

1. 

2. 

3. 

4. 

~OCOCHa 

v 
~OCOCH3 

~OH 
q-ococH, 

OH 

CCOCOCH3 

CHa 

56. Among the following esters, the one that 

undergoes acid hydrolysis fastest is• 

crOCOCHa 
1. 

6-

CCOCOCHa 
2. 

OH 

3 .. VOCOCH3.· 

OH 

CCOCOCHa 
4. 

CH3 

57. 10% Pd/C ~ ~ ~ 'HI$q:(>t)~fcM(>I 

~ ~ ~ ((1$~)\iiiTt c); ~ ~ 

~~-

1. 'HI$q:('t)~CN)rtl(>i a-m e1<i~rt 
2. 'HI$q:(>t)~ctfl~r(i(>l ·om ~ Q~)G'i'i'f 

. 3. 'HI$if(>t)~CN)CI1 <1m ~ Q~)(<'((>l 

4. 'HI$4"<4)~q:;iM ·~ • 
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57. Reaction of cyclohexyl benzyl ether with 

hydrogen in the presence of 10% Pd/C yields 

1. cyclohexanol and toluene 

2. cyclohexanol and benzyl alcohol 

3. cyclohexane and benzyl alcohol 

4. cyclohexane and toluene 

58. mlhrf~ffiiC1 51~91hi) 'HI$CfC'f)~cNiift ~ t 

~ ~ :A1B<10161 3114151$5 i\i ~ m
~ ~ ifit 'AI$Cf<'l)~cffid1 ~ ~-

Br 

1. 0'Br 

2. 

3. 
("yBr 

v.,, 
. Br 

rYBr 

4· Br~ 

58. Among the following dibromocyclohexanes, 

the one that reacts fastest with sodium iodide 

to give cyclohexene is -

Br 
1. 0'Br 

2. 

3. 

4. 

21 

(a)S-tf<jlt'N1~ill<'~ (i) Qrflactt~n""<'~ 

(b)31~~d1 (ii) Ch)\t\~)('1 ~ 

m cm>fr 

(iii)~~ 

(iv) at rncti'(Cfl 

l. a-i b-ii 
2. a-iv b-iii 
3. a-iii b-iv 
4. a-iii b-i 

59. Match the following drugs with their 

medicinal activity-

(a)S-fluorouracil (i) anti-bacterial 

(b) amoxicillin (ii) cholesterol 

lowering 

(iii) anticancer 

(iv) anti-inflammatory 

1. a-i b-ii 
2. a-iv b-iii 
3. a-iii b-iv 
4. a-iii b-i 

6o. mM~ffiiC1 ~ ~ ~ ~ cm;rr 

~~~-
,:) 

~0 
2. LiAIH4 

www.examrace.com



1. 

2. 

3. 

4. 

~,,· L)''oH 
·.,,,.,.....OH 

MX''OH 

~OH 
60. The major product formed in the following 

reaction sequence is~ 

~e~ t:.I-70 1. CH3C03H 

2. LiAIH4 

1. 

2. 

3. 

4. 

M~,QH 
l) OH 

..,,,~ 

Me O''OH 
·.,,,.,.....oH 

MX''oH 

~OH 

22 

2. fllf<HfJ-) Cfi 3f,R\T 

3. ~ql<>flfalq; 3WN 

4 0 {Xw<hh:;) J QJ:.~~ili Jl'iRif 

61. The biosynthetic precursor for the steroids is 

1. secologanin 

2. shikimic acid 

3. mevalonic acid 

4: ' ex-ketoglutaric acid 

62. ~Chiift>1nll<"1 ~~at aml cm>1T 

~ 3(=qfG ~-

1. 

2. 

3. 

4. 

1. 0Bu3SnCI, Na8H4, AIBN 

2. H2S04; Cr03 

~o~a 

'>1'~0 
'>(::::~0 

~0 
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62. The major product formed in the following 

reaction sequence is -

1. 

2. 

3. 

,,, 

>(···:(~o 
4. :yClo 

63. fa'!lthi1~ffi1ct ll1fl'lq; ;R" A 0tiT B ~ 

61$~)\ilii ~ -

1. ~l'lt;ICfi{Ofl 

2.~ 

3. 3<"SflRFE\cfl 

FrJ Vii" " ftl ~ " 4. .31\!01 ~I ~~Cf114 

63. In the compound given below, the hydrogens 
marked A and B are 

23 

1. homotopic 

2. isotopic 

3. enantiotopic 

4. diastereotopic 

64. ~ ~'ffl~c c$ IR f4Cf?CIFI ;R" CflliSilfil<>t 

~ * cmur ~ft1ror fs fl1c;rc:rr ~ 

1. 1800 cm"1 q't 

2. 1760 cm"1 q't 

3. 1710cm"1 q"t 

4. 1660 cm"1 q't 

64. In the IR spectrum, the absorption band due to 
carbonyl group in phenyl acetate appears at 

1. 1800 cm"1 

2. 1760 cm"1 

3. 1710 cm·1 

4. 1660 cm"1 

65. Fvlfhl1~ffilct ~ ;R- =t~fA:I~ct 

~~frc;r~~-

~ . NaNH2 

Br N·Me 
H 

1. 'Q'Cf;"~ 

2. "QCfi Cflli\:t£UII4i1 

3. "QCfi ~ ~ 

4. "QCfi ~ 

co N 
I 

Me 
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65. The reactive intermediate involved in the 67, ~ 311'(11 ~~g)il ~ ~1Sf11'1:lsf;lil! 'Cf'(>RT 

following reaction is ~ ~ _ 

co N 
I 

Me 

1. a carbocation 

2. a carbanion 

3.. a free radical 

4. an aryne 

1. G)' 

2. 'ill"{ 

3. '{J: 

4. 3ITO 
66. Number of isoprene units present in lupeol is 

1. two 
2. four 
3. six 
4. eight 

1. ~tlg)<if 

2. ~ ~I$~~~)QI 

3.~ 

4. $~~3l) (il 
67. The heterocyclic ring present in the amino 

acid histidine is~ 

1. pyridine 
2. tetrahydropyrrole 
3. indole 
4. imidazole 

1. tifR~ffi (1<>1' ~ ~ •. ~ ~ ~ 

~~ 
2. tlfR~ffi c2"Jm ~ ~. ('I1IT ~ ~ 

tmfi~ 
3. tlfR~ffi ~ ~ ~. ('I1IT ~ ~ 

·~ ~ 

4. tlfR~ffi (1<>1' ~ ~. ('I1IT ~ ~ 

~~ 

68. The gauche conformation ( <p = 60°) of n

butane posseses " 

1. plane of symmetry; and is achiral 

2. Craxis ofsymmetry; and is chital 

3. centre· of symmetry; and is achiral 

4. plane of symmetry; and is chiral 

hv 

1 
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H 

1.~~~ 

2. ~-~ ~ a,.crru 
3. ~T~I~ 

4. ~T~II~ 

69. The following photochemical conversion 
proceeds through 

hv 

1. Barton reaction 
2. Patemo-Buchi reaction 
3. Norrish type I reaction 
4. Norrish type II reaction 

10. fa!lth1~rn("'i sl$$crfl "A" ~ ~ Cfi)"q' 

~iifar~URM ~ cm>fr ~ ~-

DH.._;;;:; 

1. --H 

2. 0 
3. <: 
4. c:C 

5/46 BJ/1~1AH-4 
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70. Among the following dienes, the one that 
undergoes a degenerate Cope rearrangement is 

h 
1. ~ 

H -

2. 0 
3. <: 
4. c:C 
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!Jpl' '!r/PART .'(;' 

71. 'QCii ~ ~ 41Ar mfflict; ~ t 
34,500 fcrErCurffiio:rc cfir ~ t fat~Ro tm:rr 6 
~ 75 filiJc c); GfiG' fm:re:a:r ~ ~ 
21,500 fcrercoiffimc; W ~ 61 41Ar cW ~ 

tt/2 tUm 

I. 90 f1iu:tc 
2. 110 fm:rc 
3. 180~ 

4. 220 f.m:Jc 

71. A radioisotope 41Ar initially decays at the rate of 
34,500 disintegrations/ minute, but decay rate 
falls to 21,500 disintegrations/minute after 75 
minutes. The t112 for 41Ar is: 

I. 90 minutes 
2. 110 minutes 
3. 180 minutes 
4. 220 minutes 

72. MeTiCI3 (11.JT(C0)5Mo(tht) ~ ~ tntr 

~dlui?i NMe3, PMe3 (1"tJT CO cfir ~~~ 

~~~ 

I. CO ::> PMe3 > NMe3 and CO > NMe3 > PMe3 
2. PMe3 >CO> NMe3 and NMe3 > CO> PMe3 
3. NMe3 > PMe3 > CO and CO >PMe3 > NMe3 
4. NMe3 > CO> PMe3 and PMe3>NMe3>CO 

72. The orders of reactivity of ligands, NMe3, PMe3 

and CO with complexes MeTiCh and 
(C0)5Mo(tht) are 

l. CO> PMe3 > NMe3 and CO> NMe3 > PMe3 

2 .. PMe3 > CO> NMe3 and NMe3 > CO> PMe3 
3. NMe3 > PMe3 > CO and CO >PMe3 > NMe3 
4. NMe3 > CO> PMe3 and PMe3>NMe3>CO 

73. l'GlihiiffiffSio ~ t ~ ~ ~-~ cfir 

~~6.~6 

1. XeF4, CIF3 
2. Xe04, ICI4. 
3. Xe02F2, ICI4. 
4. Xe04, CIF3 

26 

73. The number of lone-pairs are identical in the 
pairs: 

I. XeF4;CIF3 
2. Xe04, ICI4. 
3. Xe02F2, ICI4. 
4. Xe04, CIF3 

74. 1m=ir ~ t \iiT ;t'flflill'l~ o:rrfitcm' cW ~ # m 
~~~.c)'~ 

(A) 1291 (B) 57 Co (C) 57Fe (D) 121gb 

I. (A), (B), (C) (1"tJT (D) 

2. (B), (C) (1"tJT (D)~. 

3. (A), (B) (1"tJT (D)~ 

4. (A), (C) (=ltff (D) $cr(;r, 

74. Among the following, those can act as Mossbauer 
nuclei are 
(A) 1291 (B) 57 Co (C) 57Fe (D) 121gb 

l. (A), (B), (C) and (D) 
2. (B), (C) and (D) only. 

· 3. (A), (B) and (D) only. 
4. (A), (C) and (D) only. 

75. cr (1"tJT 011 ~a1os1 ·~ tntr C1ilo1 m ~ . . ,:) 

mtTR'OJO: il<j¢q;(>ictlJ4 't"tJio=q:Q'I ~ iiG1f(1T 

61 
(A) Be(II), Ba(ll) (B) Ba(ll), Co(II) (C) 
Co(II), Zn(II) (D) Be(II), Zn(II) 

I. (A) nt1T (B) 

2. (B) nt1T (C) 

3. (C) nt1T (D) 

4. (A) (1"tJT (D) 

75. Which: of the pairs will generally result in 
tetrahedral coordination complexes, when ligands 
are cl- or 011: 

(B) Be(II), Ba(II) (B) Ba(II), Co(II) (C) 
Co(II), Zn(II) (D) Be(II), Zn(II) 

I. (A) and (B) 
2. (B) and (C) 
3. (C) and (D) 
4. (A) and (D) 
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76. ~ ~ olt tR" ~fi:!q;l ~ ~ [CoCI4t ~I 

;H1};;qo1 ~ tR" ~ tar iftm ~ ~ ~ 

~ illfr Jm!Wrcr ~ tR" ~ tar 

~~~~~~ ~cmur~ 

I. Co(II) ~ 'HIFiirei<QCi"i CfiT il<jiSlfl\'if~<Q ~ 

311SC:Cfl(if~;Q ~ q~arn(1 ~ 1 . 

2. Co(II) ~ 3ficffi)q;'(UI 31cfftiT Co(III) '# 
q~arn(1 ~ 1 

3. ii<JISlfl(if~;Q ~ m ~q1c:111 CfiT 

31\SGCfl(if~;Q ~ m ~qlc:Ci"i ~ 
~Ci"i'~~l 

4. Co(II)31ffi4'i(1: qftcrcff ~ GIGli'(1T ~ 

~Co(III) ajffiq;(1: ~ ~ 
.:1 

~~I 

76. Silica gel contains [CoCI4t as an indicator. When 
activated, silica gel becomes dark blue while 
upon absorption of moisture, its colour changes to 
pale pink. This is because, 

77. 

I. Co(II) changes its coordination from 
tetrahedral to octahedral. 

2. Co(II) changes its oxidation state to 
Co( III). 

3. Tetrahedral crystal field splitting is NOT equal 
to octahedral crystal field splitting. 

4. Co(II) forms kinetically labile while 
Co(III) forms kinetically inert 
complexes. 

l. ~ ~ ~ ~ .3IT<RCi"i' ~ 

~~I 
2. ~ 3{CI"ftTT ~ ~ .3IT<RCi"i' ~ 

tcfm 'HIFiirel~(1 ~ ~I 

3. ~ 3{CI"ftTT ~ 1Jijj' .3IT<RCi"i' tcmr 
'HIFitrCI~("l ~ ~ ~ ~ 'W 
'8JitrCI~(1 ~ ~ I 

4. ~ ~ ~~ '# q'fliT ~ ~I 
.:1 

77. For the metalloprotein hemerythrin, the statement 
that is NOT TRUE is 

27 

1. there are two iron centers per active 
site. 

2. both iron centres are hexacoordinated in the 
active state. 

3. one iron is hexacoordinated while the other is 
pentacoordinated in the active state. 

4. it is found in marine invertebrates. 

78. 1Jq;' a~'HIFIC'iiil~fctcl:;(1'cr(III) ~ ~ ~ 
' ~ .:1 

~F m ~qlc:Ci"i ~ ~Mfi:lffl(1 ~ ~ m ~ 
S};;;r{ ~ ~ 'QTC(1' M ~ 

I. 1 
2. 2 
3. 3 
4. 4 

78. For a tetragonaiiy distorted Cr(III) complex, zero
field splitting results in the following number of 
Kramers doublets: 

I. l 
2. 2 
3. 3 
4. 4 

79. [Bu4N]2Re2CI8 4'll~·ail71"1 'n'lf til4{Ji '# 15000 

em·• tR" v.:i cfm fs f.;m" flSfiiFIOI ~ CfiT'lUT 

I. 1t -+1[. 

2. B-+ B • 
3. B-+1t• 

4. 1t-+ 0. 

79. Intense band at 15000 em·• in the UV-visible 
spectrum of [Bu4NhRe2CI8 is due to the 
transition: 

I. • 1t -+1[ 
2. B-+ B* 
3. B-+1t • 
4. 1[-+0. 

80. ~ rot."lfJi' ~ ~I$~\J'I1111 ~ Ce(S04)2, 

KMn04, HN02 '(11.TT h ~ ~ '# $<'14{1111 

q~aA111 ~ ~ ~r: -

I. 1 e, 1 e, 2e c=rtn' 4e 

2. 1e, 3e, 2e c:rtrr 4e 
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3. 2e, 3e, le ~ 4e 

4. 2e, 4c, 1 e C1m 3e 

80. Electron change ~n reduction of Ce(S04)2, 
KMn04, HN02 and h with hydrazine in acidic 
medium, respectively is 

1. lc, le, 2e and 4c 
2. le, 3e, 2e and 4e 
3. 2c, 3e, le and 4e 
4. 2e, 4e, le and 3e 

81. l-hS04 1i" 3IT ~ JW<if cfi'r ~ ~ 
~Cftr~ 

1. CH3COOH 
2. HN03 
3. HCI04 
4. H20 

81. The compound that will behave as an acid in 
l-hS04 is 

1. CH3COOH 
2. HN03 
3. I\HCl04 
4. H20 

82. iti$~)\511T1 <:); Ji"ict'fll$.51 N203, N204 ~NzOs, 1i" 
~/ ~ ~~ N-N Gitf tmrr ~ 
Ci1f ~tct ~ 

l. N204 (1tTT NzOs 

2. N203 (1tTT NzOs 

3. NzOJ (1tTT Nz04 

4. NzOs <);cr(;r 

82. Among the oxides of nitrogen, N20 3, N20 4 and 
N20 5, the compound(s) having N-N bond is/are 

I. N204 and NzOs 
2. N20 3 and NzOs 
3. N20 3 and Nz04 
4. N20 5 only 

83. n-BuLi ~ PhBr cfi'r ~ ~ ~· ~ 

I. 2 n-BuPh + Brz + Liz 
· 2. PhPh + octane + 2 LiBr 
3. n-BuPh + LiBr 
4. PhLi + n-BuBr 

28 

83. The treatment ofPhBr with n-BuLi yields: 

I. 2 n-BuPh + Brz + Lh 
2. PhPh + octane + 2 LiBr 
3. n-BuPh + LiBr 
4. PhLi + n-BuBr 

84. 'fli$Cf(>l~ ~~GISI$$1T1 (C4H4) 3lfff ~ ~ (TtiT 

~ 31tl'ftiT 1i" ~ ~ ~frn lif~<>fiCfi{UI 
tm1T ~~ ~ 31)" .~ flSfiJOIOI Uffi ~ Cflf .;) .;) 

;A"~~ fclim' \ffi' ~ ~ ~ 

1. ~ ~$11JWI ~3if ~ arq tRT'fl', 
3f.,..m.,..~f?n'lll # (iT1f \5ffi1f ~~ 

2. 'tiStilliUI ~3if ~ ~ ~ tJ'{ ~ 
C4H/" ~ <:); <fiRUf ~ 'SI'Rf q;{ 

"ffi:rr ~I 
3. ~$hJOIOI ~ cfi'r ~ ;f ~ 

illg~Cfi{UI ~ 'EIC \5JT(:ft ~~ 
4. C4Hr <:); ~ <:); CfiRUT ~ ,.;.~$fi=Ji=U'"'I 
~cfi'r~#~~~~l 

84. Though cyclobutadiene (C4H4) is.highly unstable 
and readily polymerizes in its free state, its 
transition metal complexes could be isolated 
because 

1. it engages in long-range ipteraction 
with transition metals. 

2. it gains stability due to formation of 
C4H{ on binding to transition metals. 

3. its polymerization ability reduces in 
presence of transition metal. 

4. it becomes stable in presence of transition 
metals due to formation ofC4Hr. 

85. ~fhiiffiffih1 ffia10gj ~ 1t-~J:~4ctl <:);' ~ 

§"Q" $f1IJ1 Cfl)" q ~ill~ Q 

1. CO < C2F 4 < CzH4 < NEt3 
2. CzF 4 < C2H4 < NEt3 < CO 
3. CzH4 < NEt3 <CO< CzF4 
4. NEt3 < CzH4 < CzF 4 < CO 
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85. Identify the order representing increasing 7t

acidity ofthe following ligands 
C2F 4, NEt3, CO and C2~ 

1. CO < C2F 4 < C2H4 < NEt3 
2. C2F4 < C2~ < NEt3 <CO 
3. C2H4 < NEt3 <CO< C2F4 
4. NEt3 < C2~ < C2F 4. < CO 

86. firH:r ~ ~ ~~ ~ ~ iiacfil;q 
.;) 

~(tcfN~~)6",~~ 

1. VCl64-

2. (11 5-CsHshCr 
3. [Co(N02)6t 
4. [Ni(EDTA)]2-

86. The species with highest magnetic moment (spin 
only value) is 

1. VCl64-

2. (11 5 -CsHs)2 Cr 
3. [Co(N02)6t 
4. [Ni(EDT A)t 

87. Ir4(C0)12 ~ tm=r-tm=r .3fTiiitrr 'cfil" ~ ~ 
.;) .;) 

1. 4 
2. 6 
3. 10 
4. 12 

87. The number of metal-metal bonds in Ir4(C0)12 is 

1. 4 
2. 6 
3. 10 
4. 12 

88. [Cr(NH3)6]3+ t" $~Cf{l~Ch 'f~Cf~IH ~ (fia; ~ 

~lhl1fti1~(1 <tiSfiiHOI t" CfiRUT ~ ~ 

1. (A) 'cfil" c:frn(:rr cr<lliTICiiH ~I 
" 

2. (C) cfil" "Cfrn(:rr cr<ll iTI (1111 ~ I 
" 

3. (A), (B) C1m (C) 'cfil" <1l~Cil Q ~ ~I 

4. (B) C1m (C) 'cfil" <1l~C1IQ ~~I 

29 

88. Three bands in the electronic spectrum of 
[Cr(NHJ)6]3+ are due to the following transitions: 

(A) 4A28--+4T18 
(C) 4A2g--+2Es 

Identify the correct statement about them 

1. Intensity of(A) is lowest 
2. Intensity of (C) is lowest 
3. Intensities of(A), (B) and (C) are similar 
4. Intensities of(B) and (C) are similar 

89. m ~ tt$<ti<ll)\ilcn ftJmm ~ rn:cr 
~ <h)' q$illfa'lQ 
.;) 

(A) Nb, Ta (B) Mo, W (C) La, Lu (D) Sc, Y 

1. A C1m B tcfN 

2. A C1m C tcfN 

3. B CfmC tcfN 
4. A,BefmC~ 

89. Identify the pairs in which the covalent radii of 
elements are almost similar 
(A) Nb, Ta (B) Mo, W (C) La, Lu (D) Sc, Y 

1. A and B only 
2. A _and C only 
3. Band Conly 
4. A, B and C only 

90. ~(III)~ (A) Nd(III) (B) Gd(III) C1m 

(C) Dy(III) q-{ fctilR ~ ~~ 
~~~~~t"~ 

.;) " 
Bfalr=Chc:;:r::(imiH ~ ~ Cl'$' ~fcl ~ 

1. tcfN (B) 

2. tcfN (A Cfm(B) 

3. tcfN (A) C1m (C) 

4. tcfN (B) C1m (C) 
90. Consider following lanthanide(III) ions. 

(A) Nd(III) (B) Gd(III) (C) Dy(III) 

The magnetic moment closest to the spin only 
value is(are) for 

1. (B) only 
2. (A) and (B) only 
3. (A) and (C) only 
4. (B) and (C) only 
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91. ~IHtlffi!Thc:t ~ 

(A) [CoCI4]2", 

(B) [CoBr"t <1m 
(C) [Co(NCS)4f" 

I. (C)> (A) > (B) 
2. (A)> (B) >(C) 
3. (B)> (A)> (C) 
4. (q > (B) >(A) 

91. The At of the following complexes 
(A) [CoCI4]2", 

(B) [CoBr4]2" and 
(C) [Co(NCS)4]2" follows the order 

l. (C)> (A) > (B) 
2. (A) >(B) >(C) 
3. (B)> (A)> (C) 
4. (C)> (B) >(A) 

92.- lF'fi :Bc:r\>lf.fl('fl;q 3i0j1Hiqii1 

S('tfilli(i~G)+T(310jiHNCfi) -t P(~) 

'# ~ ~ ·q;r ~ f~~)lhk)f.fld'l;q ~ ~ 

m:ITI ~S etmP CfiT e=O~ ffi,3l~IHiqcri C@i ~ 

~~ 

L !~ .:ld_ 
T-+ 

T-+ 

:z. 

T~ T-+ 

92. In complexometric titration 
S(substrate) + T{titrant) -t P(product) 
The end point is estimated 
spectrophotometrically. If S and P have & = 0, the 
shape of the titration curve would look like. 

30 

1. !~ 
t ld_ a. 11 

T-> 
T-> 

:z. :b_ .. ! l0_ 
T-> T_,. 

93.f.i:llhl1f(;)ffll(1 'Jl ~ ~ ~ ~ ~ 
~ 

(A) [Cr(EDTA)f 
(B) [Ru(bipy)3] + 

(C) [PtCl(diene)]"" 

1. c):;cn;r(A) 

2. c):;cn;r (A) etm (B) 

3. c):;cn;r (A) <1m (C) 

4. c):;cn;r (B) m (C) 

93. Identify the chiral complexes from the follo"W'ing: 

(A) [Cr(EDT A)]" 
(B) [Ru(bipy)3] 3+ 

{C) [PtCl(diene)r" 

1. (A) only 
2. (A) and (B) only 
3. (A) and(C) only 
4. (B) and (C) only 

94. CHCh m '\ffi'f c):; ~ "A" CfiT fct:Rur JI'OlmCl' 
..) 

9.0 ~I ~ 5 mL CHCh c):; ~ ~ ~ 

~lkfl~o ~ 'iJ";q'fl ~5 mL ~ ~ 

~ "A" Cfi)' 99.9 %. f.i:liSCfi~Cl m- $ fmr 

~'lfcti' ~ ~ ~ ~ 

l. 2 
2. 3 
3. 4 
4. 5 

94. Distribution· ratio of "A" between CHCh and 
water is 9.0. It is extracted with several, 5 mL 
aliquots of CHCh. The number of aliquots 
needed to extract 99.9 % of "A" from its 5 mL 
aqueous solution are 
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1..2 
2. 3 
3. 4 
4. 5 

95. Si02c); ~~c); 3'iC1'll't'qi('F(UI t-~ 
fllfRll cH'"tif q:;r ~ FcFr 6 

l. Tridymite ~ quartz ~ cristobalite ~ liquid 
Si02 

2. Quartz ~ tridymite ~ cristobalite ~ liquid 
Si02 

3. Quartz ~ cristobalite ~tridymite ~ liquid 
Si02 

4. Cristobalite~ tridymite ~ quartz ~ liquid 
Si02 . 

95. The correct equilibrium order for the 
interconversion of different forms of Si02 is 

l. Tridymite ~ quartz .= cristobalite ~ liquid 
Si02 

2. Quartz ~ tridymite ~ cristobalite ~ liquid 
Si02 

3. Quartz.,..: cristobalite ~tridymite .,..: liquid 
Si02 

4. Cristobalite~ tridymite ~ quartz ~ liquid 
Si02 

96. ~2A8+82 ~2A82<);~~ 

ftiftCfi(OI ~ ~ 6 

~ ~ = k[AB] [B2] 

1. 

2. 
AB+AB 

~B2 + 
3. AB + 

AB3 + 

slow ) 2AB 
2 

""' A282 (fast) 

B2 
slow >2AB2 

B2 slow ) AB · 
3 

AB fast >2AB2 

4. A8 + 82 ""' A83 (fast)· . 

AB3 + AB slow 2 AB2 

96. The rate equation for the reaction, 2 AB + 82 ~ 2 

AB2, is given by 

rate = k[AB] [B2l 

31 

A possible mechanism consistent with this rate 

law is 

1. 

2. AB+AB 

AzBz + 
3. AB + 

AB3 + 

slow ) 2AB 
2 

""'A2B2(fast) 

B2 slow ) 2AB 
2 

B2 slow ) AB 
3 

AB ja.YI >2AB2 
4. AB + 82 ""' A83 (fast) 

AB3 + AB slow > 2 AB2 

97. ~fhl1ffiffliC1 q;tfcil q"{ t.crr;:r ~ 

I. H2 - Oz ~ "# fafQ'I)c; Cfif ~ 6 
~ ~ ~nffirc:r M <fi'r G{ ~ ~ 

~ ~ ~ .3rttlq; M 61 

II. ~nA ~ ~ <fi'r ~2.5 ~I 

~ ~ c); ~ tl/2 ex: [A]o -3/2 6 

Ill. ihir 4Tiir q"{ QCfl ~ ~ ~ 

Cffiifr ~ e;J~t1 .. 1<Li ~ cfi'r M ~ 

m- .3rttlq; 4Tiir tf{ ~ ~ cfi'r ~ ~ 
.,:) 

~I 

I. 1,11~111 

2. ~II 

3. ~Ill 

4. ~~~·11 

97 Observe the following statements: 

I. In the H2 - 0 2 reaction, explosion occurs 

when the rate of chain branching exceeds that 

of chain termination. 

11. The order of the reaction, nA ~ products, 

is 2.5. For this reaction, 

[ ] -3/2 
tl/2 ex: A o 
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Ill. Unlmolecular gas phase reactions are second 

order at low pressure but become first order 

· at high pressqre. · 

Which of the following is correct? 

1. I, II and Ill are correct 

2. Only Ills correct 

3. Only Ill Is correct 

4. I and II are correct. 

98. (O,L) 1fTCf '# atleffi CfiOT t" ~ ~ fWr 

tJfo;rtCflc ntn" tfl(>IOi x (L/2- x) (L- x) ~I ~ 

mtr ~ 3TC-R=tiT ~ .3tfm1 ::wiT ~ ~ em 
1:Jl(>fOT ~. iW ~ 

- h2 
4. O<E<-· -2 

8mL 

98. For the particle-in-a-box problem in (0, L), an 

approximate wave function is given as x (L/2 - x) 

(L - x). The average energy E for such a state 

will obey 

- h2 
2. E>--

2mL2 

h2 . - h2 
3. --<E<--2 

4mL2 2mL 

- h2 
4. O<E<--2 

8mL 
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99. x rrm y m <tM cfi %nr ~ kl 11>1 m1 (i ~ faQ" 

dN~ 

99. 

X y 

-1 1 

0 2 

1 3 

X (ltiT y c); tli$Sitt{UI A FftiT ~ ~ B ~ 

~~Cfi1m~l 

1. A= 2/3, B=1 

2. A= -2/3, B=1 

3. A= -2/3, B=-1 

4. A=O, B=O 

For two variables x and y, the following data set is 

given: 

X y 

-1 1 

0 2 

1 3 

The correct statementfor the covariance A and 
correlation coefficient B of x.and y is 

1. A= 2/3, · 
2. A =-2/3, 
3. A= -2/3, 
4. A= 0, 

8=1 
B=1 
B=-1 
B=O 

' 
lOO.Jrt'R:r tfl(>IOi l (a1- r) (a2- r) exp [-(J r], (~ 

a1, a{c:Jm fJ~4ctiCfl ~) ~ ~1$~)\:llafl Cfl'~ 

cffi' f.;m l\tf '# q ~ill 0121 ~' c.rtr 6 

1. 3d~ 

2. 4f~ 

3. Sd 'Cfl'lffCfi' 

4. Sf~ 

1 
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100. The hydrogenic orbital with the form of the radial 
function 

r2 (a1 -· r) (a2- r) exp (-p r], where a1, a2 and p 
are constants, may be identified as a 

1. 3d orbital 
2. 4f orbital 
3. Sd orbital 
4. Sf orbital 

1. [ px, [x, p]] ~ I 

2. [ xp, [x, p]] ~I 

3.- [ p, [x2, p]] ~I 

4. [x,[x2,p]] ~I 

101. The operator [ x, [x, p 2]] is identical with 

1. [ px, [x, p] ] 
2. [ xp, [x, p]] 
3. - [ p, [x2, p]) 
4. [ x, [x2, p II 

102. (0, L) RN #, ~ CfiUT t" ~ t" ~ 
n ~ oo *r ~ dt (i) CfiT 1llOi ~ 

1. L 3/6 
2. L3/3 
3. L3/4 
4. L4/4 

102. For the particle-in-a-box problem in (0, L), the 
value of (x3) in the n ~ oo limit would be 

1. L3/6 
2. L3/3 
3. L3/4 
4. L4/4 

S/46 BJ/13-1 AH-5A 
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103. Identity the Mulliken notation for the following 
irreducible representation 

1. A;u 
2. A;u 
3. B~u 
4. A~u 

104.fillhrlQffi1(i 31UT *r et;r ~ tiJO!f.Affi ..,::) 1"1~ .!), 

4~"alfailt ('ffafi C-C ~ ~ ~ ~ m f;) 

X 

X 

1. C2v 

2. 54 
3. D2d 

4. D4d 

104. Identify the point group symmetry of the 
following molecule (all C-C. bond lengths are 
equal} 
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X 

1. Czv 
2. s4 
3. D2d 

4. D4d 

105. Nb (tRmUT ~41)cfi'r f~<hi"lfltR 3fCfftrr c)l 
.;) . 

~ \lCi' ~ 60 ~-1 ~ 'CfG ~ c)l .3iGrn'R 
. .;) 

$<'lt:R:I~tti fcl.,..~Jtt ~ 

1. [Kr] 4d3 5s2 

2. [Kr] 4d4 Ss1 

3. [Kr] 4d5 Ss0 

105. The ground state term symbol for Nb (atomic 

number 41) is 60. The electronic configuration 

corresponding to this term symbol is 

1. 9~ ;# 

2. 8~ll 

3.7~# 

4. 6~ll 

34 

106. In the presence of an external magnetic field 

(normal Zeeman effect), the transition 102 -l> 1P1 

splits into 

1. 91ines 
2. 81ines 
3. 71ines 
4. 61ines 

1. 

2. 

3. 

4. 

a-E 
p 
0 

0 

a-E 
p 
0 

p 

a-E 
p 
0 

p 

a-E 
p 
0 

0 

p 
a-E 

p 
0 

p 
a-E 

p 
p 

p 
a-E 

p 
0 

p 
a-E 

p 
0 

0 

p 
a-E 

fJ 

0 

p 
a-E 

0 

0 
p 

a-E 
p 

0 

p 
a-E 

p 

0 

0 

p 
a-E 

p 
0 

p, 
a-E 

p 
0 

p 
a-E 

p 
0 

p 
a-E 

107. Identify the Huckel determinant for 

cyclobutadiene: 

a-E f3 0 0 

f3 a-E p 0 
1. 

0 fJ a-E f3 
0 0 fJ a-E 

S/46 BJ/13-1AH-5B 
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I a-E fJ 0 fJ 
fJ a-E p 0 

2. 
0 fJ a-E fJ 
fJ p 0 a-E 

a-E p 0 p' 
p a-E p 0 

3. 
0 p a-E p 
p 0 p a-E 

a-E p 0 p 
p a-E 

4. 
p 0 

0 p a-E p 
0 0 p a-E 

108.0.05 M CH3COOH t" 120 ml t" ~ 0.05M 

NaOH ~ 40 ml ~ q-{ ~ cfi'r pH Wft" 
(pK. =- log K.) 

1. pK. + 0.69 

2. pK. + 0.301 

3. pK. 
4. pK.- 0.69 

108. On mixing 120 ml of 0.05 M CH3COOH and 40 ml 

of 0.05 M of NaOH, the pH of the solution is 

(pK. =- log K.) 

1. pK. + 0.69 
2. pK. + 0.301 

3. pK. 
4. pK.- 0.69 

l09.Q<fl ~ ~ H2, 0 2, H20 (lm C02 (r ~ C02 

cfi'r 1ll:rr ~ CR <fr "lf$" ~ (1m ~ 

2H2 (g) + Oz (g) <::! 2Hz0 (g) q;r ~ ~ 

-mc1 ~I ~ cfi'r fCIC'i::!ctl ~ ~ 

l. 2 
2. 3 
3. 4 
4. 5 
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109. A system consists of gaseous H2, 0 2, H20 and C02 

where the amount of C02 is specified and the 

equilibrium constant for the reaction 2H2 (g) + 0 2 

(g) +::! 2H20 (g) is known. The number of degrees 

of freedom of the system is 

1. 2 
2. 3 
3. 4 
4. 5 

110.~ cfi'r ~ ~ Cf>)(>ll$5 31.\0fliJ!klcti(1: ~ 
" ..;) 

~ ~ tit1 alfrlCfiCI: ~ ~ e,:1 ~ aTS Cfi)" 
..;) 

(a) 3QOIIJiklCfiC1: ~ (c)Jf<:ro~ l:fO ('fii-1l"Cf 

(b)diklCfiCI: ~ (d)$t>I~Cfi(>l ~ ~ 

1. (a) ~ (d) & (b) ~ (c) 

2. (a) ~ (c) & (b) H (d) 

3. (a) ~ (c) & (b) ~ (c) 

4. (a) ~ (d) & (b) ~ (d) 

110. "Colloids are thermodynamically unstable with 

reference to bulk but kinetically 

Identify the correct pair: 

stable". 

Statements Reasons 

(a) thermodynamically (c) interfacial 

unstable surface tension 

(b) kinetically stable (d) electrical 
double layer 

1. (a) ~ (d) & {b) ~ (c) 

2. (a) ~ (c) & (b) ~ (d) 

3. {a)~ (c) & (b)~ (c) 

4. (a) ~ (d) & (b) ~ (d) 
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111. 100 MHZ ~ q;r;4 lfi:{o; am nmr ~'t1fict 
'illT ~ q;{O')' tf;f lfill AX foicbW TMS * 
4.72, 4.6, 1.12 nm 1.0 ppm ~ G.ft tR" 'm"{ 

(>f~ ~ 6-J JAX ( Z jt ) ~ 6AX (ppm ~), 
c)l m;r !;liJl~f: ~'r 

1. 12~IT 3.6 

2. 6~3.6 

3. 12 a-m 2.s6 

4. 6(lm'2.86 

Ul. An AX system gave 41ines at 4.72, 4.6, 1.12 and 
1.0 ppm away from TMS using an nmr 
spectromet·er operating at 100 MHz. What are 
the values of JAx (in Hz)and 6Ax (in ppm), 
respecthtely? 

1. 12and 3.6 
2. 6 and 3.'6 
3. 12 and 2.86 
4. 6 and 2.86 

112.~ k8 T = 1, J.'ff;f 1WJr -;,;mr dt ~ 3-1~ 
3>~ ~ {Ej) ~ ~ foW;r ~ ~ 
~CR' (E1) ~· 2 ·~ 3Tfi'lq; 6, c)) ftRr tl"r.RT 

~· 3Jiifffd" (nJin1) ~, 

112. The equilibrh:rm population ratio (ni /n1) of a 
doubly-degenerate energy level (Ei) lying at energy 
2 units higher than a lower nondegenerate energy 
level (E1), assuming kBT = 1 unit, will be 

1. 2ecz 

2. 2fl 
3. e2 
4. e-z 

1. fdq =0 

36 

3. ~ -croT ~ u ~ d'l ~ar 
" 

~tr 
4. m ~· ~ -« 3'i't'Jfr it tfft:<mtn

fcnm \iTT ~~r ~ 

11.3 Which of the following statements is true for a 
cyclic process? 

1.. 
fdq :-_" 0 

fdw=O 
2. 
3. Heat can be completely converted Into work. 
4. Work can be completely converted Into heat. 

H4.(a)'Q'Cfi 0.01 ~cl' NaCI ~ CflllT (b) 'Q'&1 0.01 

;J:J~ Na2 S04 ~ cf1T ~ ~q; al'JRlT~ 

WlFiiifcl'lf.mcf * * trtrtrrf;Rtr 

1. (a) 0.0:1.0 mol kg-1 (b) 0.010 mol kg-1 

2. (a) 0.010 mol kg-1 (b) 0.030 mol kg-1 

3. (a) 0.010 mol kg-1 (b) 0.025 mol kg-1 

4. (a} 0.010 mol kg-1 (b) 0.015 rnol kg-1 

114. Identify, from the following, the correct ionic 
strengths for (a) a 0.01 molal solution of NaCI and 
(b) a 0.01 molal solution of Na2S04: 

1. (a) 0.010 mol kg-1 (b) 0.010 mol kg-1 

2. (a) 0.010 mol kg-1 (b) 0.030 mol kg-1 

3. (a) 0.010 mol kg-1 (b) 0.025 mol kg-1 

4. (a) 0.010 mol kg-1 (b) 0.015 mol kg-1 

115.'Q'&1' ~it 100 ~ ~~''fm' tr 3fR 
~ 100 liftma:r ~~ il11f ~I ~~J:~IClftrr tr{ 

~cflT~~ 

1. 
2. 
3. 
4. 

10-2 ka 
102 kB 
460.6 ka 
4.606 ks 

115. A system has 100 degenerate energy levels and 
100 bosons are kept in it. Find the entropy of the 
system atequilibrium. 
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1. 10-2 ks 

2. 102 k8 

3. 460.6 k6 

4. 4.606 k8 

116. f.!:sTcn:r ~ 0 + ne <==! R ih ~ Cfi'to:r ffi 
~ ;;:rR ffJl'l Cfi{ o I (, -' 

[ Q] -nl'(!i-li" \ 

3. [Rr= e Rl I 

4. f~j = e0J,;(s-F") 

116. Which is correct Nernst equation for redox 

reaction 0 + ne <= R ? 

[ol nF(1. ,.n\ J _ -Iii ,_" 1 
3. -r ] --e 

.R 

[O] !!L(;;-R"J 
4. --l =en!· [R __ 

11 7. "QCfi d 3-ITRur CfiT rn;r ~~ CfiT ~ fclcrl;-., 

fj Ch'rcrr tR:' ~ 13"! 2d ~ .3fc:RuT '(-'f(>f 

I. ~-Jf ~ 28 '!:f.( f?,'@Q'dl!! 

2. ~ ~if 8/2tR ~m1 

3. ~ ~ sin-l r_~~no'Jq;r fe\@Q&ffl 
\_ 2 

37 

:111 . .A. plane of spacing d shows first order Bragg 
diffraction at angle 8. A plane of spacing 2d 

1. shows Bragg diffraction at 28 
2. shows Bragg diffr<Jction at 8/2 

( sin 0 ''! 3. shows Brag~; diffraction at sin-1 --- )i , I ? 
\ ~- -

_1 l' sin 2() '1 4. shows Bragg diffraction at sin ----::;-- J 
- / 

U 8. A (1tiT B ~ra:fT IT{ ft="4rf c;'f ~I~~ 0'1 <i! 

tR;muT3l'i' 'Fu'r.,:r<Ff ?;fj- rAs (, ~ Hz 31UT ~.,:r;rt ~ ~ ~ "* ~ v.,~ i1idr ~ CfiT 1Tcn il-i'T1T' 
CDA(l) CDA(2) + CDs(l) CDs(2) f,- I 

l . T.!<f1 ~ r..rc; 6 0-i'r Jjf,('Cl"TJ'lll 61c-rr . " 

6 (p,fl -> 00 <f; ~ 
~-.'r--r= ~ 3. % 1'JCfi '<:1 Q'(l "--I 01 '-'P 'Cfc, \':<. 

01l(fr 6 rAs -+ o R.'rQ· 
4. l[ili ~ qc;- ~- ;:;IT ;!i~ ~ Jrlctf 

lf (AB --? 0 ;c'j, ~-

H8. In the formation of molecule from 2 H atoms 
placed at positions A and B, and separated by a 
distance rA6, a part of the spatial wave function is 

l. This is a covalent term and is important as 
rAB -)- C0 

2. This is an ionic term and is important as 
rAs-+ oo 

3. This is a covalent term and is important as 
f'Aa-l> 0 

4. This is an ionic term and is important as 
r.~s-+ 0 

119. ~A~ 0.1 M ~~•=r ~ A- 1 nm i:f.f ~ 

1 em~ ~ q:;r \.fll'TJJ' 'fi~dn r.rr:rm=1.far 50% 

nm tR:' 
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~ B t" 0.1 M fci<;rlm em' ~ 'ETiiFCf 

0.1761 l\"1 

~ m>r em m.ft7r ~ crtar ~'t tR' ~ 

m fcm"~ cJir 4H311Fllc:JI Cfm ~ ~ A 

0.1M c:t't1T B O.lM 'QCfl m~ ~ I 

(log 20 = 1.301; log 30 = 1.4771; log 50= 1.699) 

1. 33.3% 
2. 50% 
3. 66.7% 
4. 70% 

119. A 0.1 M solution of compound A· shows 50% 

transmittance when a cell of 1 em width Is used 

·at i\.1 nm. Another O.lM solution of compound B 

gives the optical density value of 0.1761 using 

1c:m cell at i\.1 nm. 

What will be the transmittance of a solution that 

Is simultaneously 0.1M in A and O.lM in B using 

the same cell and at the same wave length? 

(log 20 = 1.301; log 30 = 1.4771; log 50= 1.699) 

1. 33.3% 
2. 50% 
3. 66.7% 
4. 70% 

120. [q]=KM: ~ ~~ c)i ~ 

'ti Cl'ficJHU I nm- i1JftO ~ eft ~ ~ 3ft "11111 Cfll t) 

ctiT ~ ~ "Q"q; ~ ~ (illjfl1. ;\; ft:rQ' 

~~rm:IT 3fim:r ~ ¢1c::llCF!ifl1 (Mv) ~ 

38 

1. 108 g/mol 
2. 104 g/mol 
3. 105 g/mol 
4. 106 g/mol 

120. Using standard equation for intrinsic viscosity 

[q] = K M;, for a solution of polymer and any 

Information from the graph lndentlfy viscosity

average molar mass (M v) [given that a = 0.5, K 

= Sx10'5 L g'1). 

rt-rt •• .!. 
"· c 

I. 103 g/mol 
2. 104 g/mol 
3. 105 g/mol 
4. 106 g/mol 

0 

121. fo)Hr ~ ~ ffi1Ff11ffiffilet ~ c)j ft:rQ' ~ 

CfitlOi l\" 

1. MeMgBr, Et20 

2. H3P04 

A B 

l. A "Q"Cf; ~ ~ ~ Ct"tn' ~ ~ 

!f1Cfl4t>"5 13C NMR f~Cf{CFI ~ trftr 

~~I 
2. A "(!"Cfl" (if£1' 3(=tlTG ~ ~ ~ ~ 

,:) . 

!f1Cfl4t>"5 13C NMR f'~Cf{CFI "# 3:rrO ~ 

~I 

3. B"(!"Cfl"~:mr4~~~~ 

!f1Cfl4t>"S 13C NMR f~Cf{CFI ~ 4fir ~ 

~I 

4. B"(!"Cfl" ~ :mrc; ~ ~ ~ mcT;r 

!f1Cfl4t>"S 13C NMR f~Cf~JOI ~ trftr ~ 

~I 
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121. Among the following, the correct statement for 
the following reaction is 

1. MeMgBr, Et20 

2. H3P04 

A B 

1. A is the major product and it will have 
five signals in the proton decoupled 
13C NMR spectrum. 

2. A is the minor product and it will have 
eight signals in the proton decoupled 
13C NMR spectrum. 

3. B is the major product and it will have 
five signals in the proton decoupled 
13C NMR spectrum. 

4. B is the minor product and it will have 
five signals in the proton decoupled 
13C NMR spectrum 

122. A Cfi)" ~ W ;R- B t" 4fiClACi1 t" fmr 
~Jit Cfif 34 liCfC1 Sli11 ~ 

.:> 

OH 
I 

~OH __ ._ 

A 

1\ 
0 0 

~CHO 

v 
B 

1. Mn02; (CH 20Hh I p-TSA; PCC. 
2. PCC; Mn02; (CH 20H)z I p-TSA; 

3. PCC; (CH20Hh I p-TSA; ~ ~ 

4. ~ ~; (CH20Hh I p-TSA; MnOz. 

122. For the following three step conversion of A to B, 
the appropriate sequence of reactions is 

OH 

~·oH __ .,.. 

A 

{\ 
0 0 

~CHO 

u 
B 

1. Mn02; (CH 20H}z I p-TSA; PCC. 
2. PCC; Mn02; (CH 20H)z I p-TSA; 
3. PCC; (CH20H)z I p-TSA; Jones' reagent. 
4. Jones' reagent; (CH 20Hh I p-TSA; MnOz. 

39 

123. Foi <hii 1"<>1 ffikt f' q i <1 ::co 1 cfi ft:rv cfitCi1' m 'QCf,' 

~ fi1thl1 ffi \7SI (1 * ~ ~ ~ 

A 

1. A "Qqi' ~ ~ ~ om ~ '(!q1 ~ 
~~I 

2. A lrcfl ~ ~ ~ om ~ lJCfl 

Q.,-t'l;h<R ~ tl 
3. 8 "Qqi' ~ ~ ~ c:rm ~ Vt11 sm=r 
~~' 

4. 8 'C!Cfi ~ ~ ~ nm ~ 1JCfi 

lJ.,-t'ISh<R ~ ~I 
123. Which one of the following statements is true for 

the following transformation? 

B 

OH QH ~CHO ~MgBr. Et20 /'... ).._ -
Ph I Ph- I ......,..~ + Ph~ 

~ ~ ~ 

A B 
1. A is the major product and it is a Cram 

product. 

2. A is the major product and it is anti-Cram 
product. 

3. B is the major product and it is a Cram 
product. 

4. B is the major product and it is anti-Cram 
product. 

124. f.i <hl1 f<>1 \7SI C1 f' 4 i (i '{ o I <f; ft:rv cfitCi1' tiT Qq:; 

~ Foi <hl1 R:t \7SI (i ;P,- ~ ~ 6 

&0 tya 
+ 

(ro 
A ~ A 

A 8 

l. m-CPBA 34 ~Cf(i ~ 6 ('l'm B 
.:J 

~~~' .:J 

2. m-CPBA 34~Cf(1 ~ 6 ~~A 
.:J 

~~~~ .:J 
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3. aq. H202/NaOH ~ ~dfiff ~ 

(1ttT B ~ ~ 6'1 

4. aq. H20 2/NaOH 3Cf~ ~ ~ 

cfll.Jl'A~~~I 

124. Which one of the following statements is true for 

the following transformation? 

&" ~ + (7 
A A 

A 

1. Suitable reagent is m-CPBA and B is the 

major product. 
2. Suitable reagent is m-CPBA and A is the 

major product. 

A 
B 

3. Suitable reagent is aq. H20 2/NaOH and B is 

t~e major product. 
4. Suitable reagent Is aq. H20 2/NaOH and A is 

the major product. 

125. ~?!" J~ sna:r # ~ qmr 

~~ 

1. li, liq.NH3, t-BuOH ,.. 
2. 10% aq. H2S04 

40 

125. The compound formed in the following reaction 

sequence is 

~ 
MeO~ 

1. Li, liq.NH3, t-BuOH 

1. 
HOaSro 

li2N ~ 

2. 
H03Sro 

HO ~ 

3. co 
4. om 

t26.~hrlffi~R ~ if· ~ RJrmnT wrt ~ 

qfcr~~ ~ ~~ ~ ~ 

1. 0=0 
2. o--o 
3. U>=() 
4. 0=< 

126. Among the following compounds, the one which 

has highest dipole moment is 

1. 

2. 0=0 
3.~ 

4. 0=< 
127. UV-Vis f~CfS(J"i J:f QCfi 51$C.fClan$5 CfiT 

Amax 27Snm tR ~I~ 1f' ~ ~ ~ ~ 
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1. 

I I 
2. 

'"00~ 
HOO~,-H h> 

4. 

Hooc-·· A 

127. In the UV-Vis spectrum, a diterpenoid exhibited a 

Amax at 275 nm. The compound, among the 

choices given below, is 

1. I 

I I 
2. 

HOOC,. .. H 

3. 

4. 

Hooc-> H 

+ 
1. f1 

2. TiCI3, HCI 

1. Do 
2. Do 
3. DNH2 
4. DNH2 

S/46 BJ/13-1AH-6, 

41 

128. The major product formed in the following 

reaction is 

+ 
1. .1. _____ _,.... 

2. TiC13, HCI 

1. Do 
2. Do 
3. DNH, 
4. DNH2 

129. G"tr fs -~ZJfb:l("' (~'h4<"5) 13C NMR 'f<)<f?JO'I 
t. _, .!) 

R ~~~A <itrrB eli~~~ 

~ rna01(>1i ~ ~ ~~f: ~ 

&OHm:~ 
I ..& ..& 

I HO ..& ..& OH 
A 

l . .mo (11.JT 3iTO 

2 . .mo am u;: 

3. q;q am G« 

4. q-Rr am .mo 

B 

129. In the broad band decoupled 13C NMR spectrum, 

the number of signals appearing for the two 

pyrenediols A and B, respectively, are 

&OHm:~ I .b .b 
I . 

HO .& .& OH 

A B 

1. eight and eight 
2. eight and sixteen 
3. five and ten 
4. five and eight 

130. lJCfi Cfltaf.ih ~fltct1 * 1H NMR til~fl 

*~~~~= 
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a· 7.80 (2 H, d, J =8HZ), 6.80 (2 H, d, J = 8 Hz), 4.10 

(2 H, q, J = 7.2 Hz), 2.4 (3 H, s), 1.25 (3 H, t, J"" 7.2 

Hz) 

0 

1
, EIO~~ 

2. . I~ 
MeO .d 0 

3.~ 
HO o 

~OMe 
4. A..) 

{:~ Aoi :~ganic compound exhibited the following 'H 

·--". NMR spectral data: . 

8 7.80 (2 H, d, J = 8 Hz), 6.80 (2 H, d, J = 8 Hz), 

4.10 (2 H, q, J = 7.2 Hz); 2.4 (3 H, s), 1.25 (3 H, t, J 

= 7.2 Hz). The compound, among the choices 

given below, is , 

0 

1. ·~ 
2

. EIO~. 
MeO)l_) 0 

3.~ 
HO o 

4. ffoMe. 
Et 

13l.'OaT ~· KMnO~ ·c);· mtr ~ ~ a-
, ~ ·. .· 

~ ~~ ~ t ~ 3lfcl)" Sfl~ffl;qli 

Sf$"31JCftll$5 ~ 31Jcwflfcl ~ ~. A 

6f;IT(1T 6 ~ fcf; t!Cfli'OpACfi ~d141M qt-,ffcrr 

acrr tiA~ t 

. ' 

42 

131. a-Pinene on reaction with dilute alkaline KMn04 

produces a dlol, which on ·further. oxidation with 

chromium trioxide gives product A, which 

undergoes a positive halo.form test, , The. 

compound A Is 

)1 
1. -f)) 

2 .. ~COOH 
--f-:1cooH 

3' #COOH 

·~ 
132.~ 3114l51$5 <);' 'QCii ~ <);' mtr. 

ac=HOi'l{ftiii ~ ~ t ¢ crrm ~ . ~ 

~61 
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132. The major product formed in the reaction of 133. The major product formed in the following 
guanosine with one equivalent of methyl iodide is reaction is 

1. 

2. 

3. 

4. 

0 

c¢ 
0 

1. 

2. 

3. 

4. 

0 

c¢ 
0 

1. 

2. 

3. 

4. 

t34.~ ij:; ~10% ~~B~CA ~ ~ # 
~ fav mr si$~CC:I$s ~ t:l$~)\l1171 ~ 

~ ~ ~ t:tt 'Cfl(iff fHJli'OT t 

1. Gly-Leu + toluene + carbon dioxide 

2. Phe-Leu + toluene + carbon d.oxide 

3. Phe-Leu + benzyl alcohol + carbon 
dioxide 

4. Gly-Leu + benzyl alcohol + carbon 
dioxide 

134. Reaction of the dipeptide, given below, with 
hydrogen in the presence of 10% palladium over 
carbon, produces a mixture of 
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· 1. Gly-Leu + toluene + carbon dioxide 

2. Phe-Leu + toluene + carbon dioxide 

3. Phe-Leu + benzyl alcohol + carbon 

dioxide 

4. Gly-Leu + benzyl alcohol + carbon 

dioxide 

135.~f1"1!1l<ll 3-~ ~I$Cf~ ~Cffloi'(<rt &1 ~ 

&1 ~ ~ jq~Cf(1 ~ ~ 

H~ Me 

UoH 

3. Ph~OH 
e1. 0 

OH 
OH 0-y 2. MeOOC~COOMe 4. 

OH HO 

135. Among the following, the most suitable reagent 

· for carrying out resolution of racemic 3-

methylcyclohexanone is 

H~ 

1• ·,UoH 

OH 

2. MeOOC~COOMe 
OH 

3. 

4. 

Me 

Ph~OH 
0 

OH 

Oy 
HO 

136.~AAfi'1ffilct ~ 'Sfi1-IT it~~ X 

c:rtn'Y ~ fi{il<rtiQ (;' 

"· 

CC + (COOEth 
N02 

NaOEt X Zn I AcOH y 

44 

1. 

2. 

3. 

roo 
XIs COOEt. 

N02 · 
Y Is 

Yis 
~0 

X Is ~.,.., CQ.OEt 
N02 . 

~-COOEt 
~N/ • 

H 

OC(OH 

N 0 
H 

N02 H 
Xis . ~~ : 

0 
:Et Vis 9.:(. NO 0 

' 

4. Xlo ~Et , y;, y-cOOEt 
136.1n the f?llowlng reaction sequence, structures 

of the major products X andY are 

(): + (COOEt)2 
N02 

NaOEt....: X Zn /AcOH y 

1. 
~0 

X is ~ ...... 'cOOEt 
N02 

Yis 

2. Yis 

3. Vis 

4. Yls 

~COOEt v._Nr. 
H 

.~OH 

VJ.-.NAo 
H 
.o 

y(o 
~COOEt· 

y-"H 

. 0-"" OH 0 0H .0 0H 

I SniHCI I "" A¢-;_0 I 0 
02N- 0 {9o%) H2N ..f: ~(SO%) AcHN 

OH . . v HN03 (70%) 

~OH ~ ·(YOH A¢-;_O r(Y?H 
~NQ2 (90%) ~NH2 (90%) VJ-..NHAc 
(25%) 

ctiif ~ ~ p -~I$~1Cftl~~:ffl~~<'ll$5 Cfm o

~~$~1<t:8'1 ~'fl~~~<'ll$~ &1 ~ ~· :f<'l' 
Sll~lli · (; ~r:, m 

1. 57 3fit 20% 

2. 57 3fit 68% 

3. 83 "3fit 68% 

4. 83 3fit 20% 

1 
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137. Consider the following reaction sequence: OH 
MeyjyH 

OH DOH DOH Sn/HCI I Ae;_O I 
~ .b ~ h 

O,N (90%) H2N (90%) AcHN 

1. 

F 
Hy}yF 

H~H 
H 

and Me~H 
OH 

VOH~ (70%) 

A crOH Sn/HCI o:OH Ae;_O o:OH I -1 -1 
A N02 (90%) A NH2 (90%) A NHAc 

F 
Hy}yH 

OH 
MeyfyOH (25%) 

The overall yield for the formation of p
hydroxyacetanilide and o-hydroxyacetanilides 
from phenol, respectively, are approximately 

l. 57 and 20% 

2. 57 and 68% 

3. 83 and 68% 

4. 83 and 20% 

138. 1, 2-~~ ~ d/-2, 3-~ ~Jfu;r 
.:I " 

t-~~mur6 

1. 

2. 

3. 

4. 

F 
Hy}yF 

H~H 
H 

F 
Hy}yH 

H~H 
F 

F 
Hy}yH 

H~H 
F 

F 
Hy}yF 

H~H 
H 

and 

and 

and 

and 

OH 
MeyjyH 

Me~H 
OH 

OH 
MeyjyOH 

H~Me 
H 

OH 
HyfyOH 

Me~H 
Me 

Me 
HyfyOH 

H~OH 
Me 

138. The most stable conformations of 1,2-
difluoroethane and d/-2,3-butanediol are 

S/46 BJ/13-1AH-7A 

2. 

3. 

4. 

H~H 
F 

F 
Hy}yH 

H~H 
F 

F 
Hy/yF 

H~H 
H 

and 

and 

and 

H~Me 
H 

OH 
Hy}yOH 

Me~H 
Me 

Me 
HyfyOH 

H~OH 
Me 

139. p-TSA ~ 3C"~);(c:lil m:IT ~ ~ ~ (5)-

1,2,4-~ ~Jfu;r ~ cliJTI:st:l$5 ~ 

~~tf{~~A ~~~A~ 

~~ 

1. 

2. 

3. 

4. 

HO~ 
0........_,0 

Ph 

0~0H 

Ph)-d 

0~0H 
L~ ,· 0 

Ph'' 

139. Reaction of (5)-1,2,4-butanetriol with 
benzaldehyde in the presence of a catalytic 
amount of p-TSA furnished the major product A. 
The structure of A is 
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.1. 

2. 

3. 

4. 

146.1i)!h1~Rg{1 ·~ "8 ~ ctl(ql'·~ 

~.t 

KH/THF 

IH 

'2. CD 
OH 

:3. ~ 
0 

C) 
0 

:140. The. major product formed in the following 

reaction is 

d5 KHlTHF 
~--..:._._·...,... 

OH 

46 

1.~ 

2. cb 
OH 

·~ 
3. 8 "'-/ 

4. C? 
0 

141.~H1fBlrol("1, ~ lT ~ ctT(q1' ~ 
'' ; ' . ' ..:> 

~~ 

1. 

2. 

3. 

4. 

1. NaH, CS2, Mel 

2 200°C 

141. The. major product formed In the following 

reaction Is 

. 1. NaH, CS2, Met .... 

S/46 BJ/13-1AH..,-7B 
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1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

0 

1. hv, aq. THF 

2 & 

p\ 
cf 

)(yo 
0 

-0-OH 
~:H 

142. The major product formed in the following 
reaction is 

47 

0 

1. -P:· 
2. )(yo 

0 

3. ~ 
4. >cz:H 

143.fillhJ1f{;)~l1 3ffilfslilll '# ~ ~ ~ 
..;) 

~~ 

hv, EtzO 

1. c::) 
2. (!P 
3. C8 

OH 
4. ct) 

A 

143. The major product formed in the following 
reaction is 

wo hv,.Etz() 

1. WOH 

2. GP 
3. 00 

OH 
4. CD 

H 
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144.fi1Ma"lffllo ·~ Sfi1f '# ~ ifi'r G"~Tf 

A 'Om ·~ 3"fQ1Ci' . B cffi' q ~:ell fi1 Q 

1. A Is hv 

2. Ph3P=OHC00Et 
(excess) 

4. A is 6. B is '-{"cooEt 
~COOEt 

144. Predict the condition A and the structure of the 

major product B in the following sequence. 

B 

2. Ph3P=CHCOOEt 
(excess) 

1. Als hv Bis 
x::::COOEt 

COOEt 

2. A is hv B is :c:COOEt 
COOEt 

3. A is 6. B is 
x::::COOEt 

. . COOEt 

4. A is 6. B is :C::, 
145J~Chrfft>lf{!)(1 't\%-i{O( df ilsfi'ICfi{OI CfiT ~ 

3q':).CfH ~ ~ 

0-----Joo.-

, 1. '!NiT~f ~HI~fi1?li ~IT '# Cfilo:r-~ (f~l" 

~*~-~~ 
2. ~ ~rr '# Cfila:r-~fr. (ftTf mfil~r 

«HillfiiCfl '# fim-~1 
3. ~ ~rr '# Clil;;:r~ ~ (ftTf wm~r 

Hllllfil~ ~ Cfila:r-~ I 
4. ~~T 'HllllfiiWi ~IT # fS«-~ (ftTf 

·~~'#~-~~ 

145. 1'he roost appropriate mode of cyclisation in the 

following transformation Is 

0 ($. 
H 

1. con-rotatory in photochemical;. and 

dis-rotatory in thermal conditions. 

2. con-rotatory In thermal; and dls-r9tatory in 

8 photochemical conditions; 

3. con-rotatory in thermal; and cqn-rotatory in 
'--'; ' ' . : 

photochemical conditions 
; 

4. dis-rotatory in photochemical; and,dis-rotatory 
In thermal conditions 
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