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ｾ＠ m/ROUGH WORK 
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2a 

ｾｾＧＱ＿ＮＢｾ＠

m $t'lCf<;CICii 'liT ?;c'llJ"'ICii 9.11 X 10- 31kg 

h ｾｾＧｬｬＨＱｩ＼ｨ＠ 6.63 x 10- 34] sec 

e ｾｾｃｬｩｔｾｔ＠ 1.6 x 1 o-19C 

k ｭ＼ＢｾＧｈｊＢＧｉｃｩｩ＠ ｾＧｬｬＨＱｩ＼ｨ＠ 1.38 X 10- 23]/K 

c ｾｾｲｱ［ｲ｣ｮｲ＠ 3.0 x 108mjsec 

leV 1.6 x 10-19J 
amu 1.67 X 10-27kg 
G 6.67 X 10-11Nm2kg-2 

Ry ｾ＠ ｾＧｬｬＨＱｩ＼ｨ＠ 1.097 x 107m-1 

N" 3i1Cl)JII?J ｾ＠ 6.023 x 1023mole-1 

t o 8.854 X 10-12Fm-1 

ll o 4rr x 10-7 Hm-1 

R ｾｭｲｾｩｱ［Ｇ＠ 8.314] K- 1mole-1 

USEFUL FUNDAl\1AENT AL CONSTANTS 

m Mass of electron 9.11 X 10-31kg 
h Planck's constant 6.63 x 10- 34] sec 
c Charge of electron 1.6 x 10-19C 
k Boltzmann constant 1.38 X 10- 23}/K 
c Velocity of Light 3.0 x 108mjsec 

leV 1.6 x 1o-19J 
amu 1.67 X 10-27kg 
G 6.67 X 10-11Nm2kg-3 

Ry Rydberg constant 1.097 x 107m-1 

NA Avogadro's number 6.022 x 1023mole-1 

to 8.854 x 10-12Fm-1 

llo 4:-r X 10-7 Hm-1 

R Molar Gas constant 8.314]K- 1mole- 1 
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2b 

LIST OF THE ATOMIC WEIGHTS OF TilE ELEMENTS 

Element Symbol Atomic Atomic Element Symbol Atomic Atomic Number Weight Number Weight Actinium Ac 89 (227) Mercury llg 80 200.59 Aluminium AI 13 26.98 Molvbdcnum Mo 42 95.94 Americium Am 95 {243} Neodymium Nd 60 144.24 Antimony Sb 51 121.75 Neon Nc 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) Niobium Nb 41 92.91 Barium Ba 56 137.34 Nitrogen N 7 14.007 Berkelium Bk 97 (249) Nobelium No - 102 (253) Ben•llium lk 4 9.012 Osmium (), 76 190.2 Bismuth Bi 83 208.98 Oxygen 0 8 15.9994 Boron B 5 10.81 Palladium Pd 46 106.4 Bromine Br 35 79.909 Phosphorus p 15 30.974 Cadmium Cd 48 112.40 Platinum Pt 78 195.09 Calcium Ca 20 40.08 Plutonium l'u 94 (242) Californium cf 98 (251) Polonium Po 84 (210) Carbon (' 6 12.011 Potassium K 19 39.102 Cerium Ce 58 140.12 J>raseod) rnium Pr 59 140.91 Cesium Cs 55 132.91 Promethium Pm 61 ( 147) Chlorine Cl 17 35.453 Protactimum Pa 91 (231) Chromium Cr 24 52.00 Radium Ra 88 (226) Cobalt Co 27 58.93 Radon Rn 86 {222} Copper Cu 29 63.54 Rhenium Rc 75 186.23 Curium Cm 96 (247) Rhodium Rh 45 102.91 Dysprosium Oy 66 162.50 Rubidium Rb 37 85.47 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 Sc 34 78.96 Fluorine F 9 19.00 Silicon s· I 14 28.09 Francium Fr 87 (223) Silver Ag 47 107.870 Gadolinium Gd 64 157.25 Sodium Na II 22.9898 Gallium Ga 31 69.72 Strontium Sr 38 87.62 Germanium Ge 32 72.59 Sulfur !) 16 32.064 Gold Au 79 196.97 Tantalum la 73 180.95 Hafnium Hf 72 178.49 Technetium rc 43 (99) llclium He 2 4.003 l"ellurium Tc 52 127.60 Holmium Ho 67 164.93 Terbium Tb 65 158.92 I lydrogen II I 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 lr 77 192.2 Tin Sn 50 118.69 Iron Fe 26 55.85 Titanium l"i 22 47.90 Krypton Kr 36 83.80 Tungsten w 74 183.85 Lanthanum La 57 138.91 Uranium lJ 92 238.03 Lawrencium Lr 103 (257) Vanadium v 23 50.94 Lead Pb 82 207.19 Xenon Xe 54 131.30 Lithium Li 3 6.939 Ytterbium Yb 70 173.04 Lutetium Lu 71 174.97 Yttrium y 39 88.91 Magnesium Mg 12 24.312 Zinc In 30 65.37 Manganese Mn 25 54.94 Zirconium Zr 40 91.22 Mendelevium Md 101 (256) ,,. .. .. *B ased on mass of C at 12.000 .... I he ratiO of these we1ghtc; of those on the ｯｲ､ｾＮＺｲ＠ chcm1cal scale (111 wh1ch oxygen of natural ISOtopic composition was assigned a mass of 16.0000 ... ) is 1.000050. (Values in parentheses represent the most stable known isotopes) 
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l. 

'JflTT /PART 'A' 

ｾ＠ ｾ＠ ｾｔｩｃｊ＠ ｾ＠ m1ffi * Vcfi ｾ＠
" 

1Wfr ｾ＠ t. ｾ＠ 3flUR tR .31N ｾ＠ JlTUtr 
Sfi11 * "{N ｾ＠ tl ｾ＠ :m=rr Cf1T ｾ＠

ｾｉ＠

l. ｾｾｾ＠

J. ｺｹＮｲｾｾ＠

K. ｾ＠ ｾ＠ 3fT<f 
L. ｾ＠ 3T, U-?r q;r Cf1T1f t 

I. L, K, J, I 
3. K, L, J,l 

2. I, J, K, L 
4. K, J, I, L 

l. Each of the following pairs of words hides a 
number. based on which you can arrange 
them in ascending order. Pick the correct 
answer: 

2. 

2. 

3. 

3. 

I. Cloth reel 
J. Silent wonder 
K. Good tone 
L. Bron/e rod 

I. L, K, J, I 
3. K, L,J, I 

2. I, J, K, L 
4. K,J.l, L 

ｾ＠ * * ｾ＠ Cf1T ｾ＠ 2222 ｾ＠ w:rraf 61 
I. 26 2. 28 

3. 216 4. 2222 

Which ofthc following values is same as 
2 

222 ? 

I. 26 2. 28 

3. 2,6 4. 2222 

ｾ＠ 12m x 4 m ｾ＠ 11141(11Cf>i{ ｾ＠ UR 1ftcr 
ｾ＠ ｾ＠ ｾ＠ tR ｾ＠ 6"1 ｾ＠ ｾｔｔ＠ H 45o 

ｾ＼ｭｵｔｴｒｾｴｒｾｾｾｾｴ＠
" 

ｾ＠ tm(1<>T tR rn<rr ｾ＠ 61 rn<rr Cf1T 

ｾｾＶＱ＠
I. 24m2 

3. 48m2 
2. 36 m1 

4. 60m2 

A 12m x 4 m rectangular roof is resting on 
four 4 m tall thin poles. Sunlight tails on the 

3 

4. 

4. 

5. 

5. 

6. 

6. 

roof at an angle of 45° from the east, creating 
a shadow on the ground. What will be the 
area of the shadow? 
I. 24m2 

3. 48m2 

ｾ＠ 2a 

ｾ｢Ｒ＠

e6 
84 
8d6 

2. 
4. 

6; ｾ＠ a. b, ･ｾ＠ ､ｾｾ＠ 3fcf> t1 

(fGf a + b 

I. 4 2. 9 .., 
.}. II 4. 16 

If 2a 
X b2 

c6 
84 
8d6 

llere a, b, c and dare digits. 
Then a+ b = 

I. 4 
3. II 

2. 9 
4. 16 

ｾ＠ Jf!>c 3Wr ｾ＠ ｾ＠ Cf>U'if ｾ＠ ｾ＠ ｾ＠.., 
Slffi-c.t'k; ｾｊｉｔ＠ ｾ＠ ｾ＠ ｾ＠ 6 
I. 70 2. 400 
3. 120 4. 190 

The maximum number of points formed by 
intersection of all pairs of diagonals of 
convex octagon is 
I. 70 
3. 120 

2. 400 
4. 190 

ｾｾｾｾｾｾｾ＠

tm(m ｾ＠ 24 em x 48 em 6 <1m ｾ＠

ｾＵＶ＠ ･ｭｾｾ＠ n!ft ｾ＠ ｾ＠ 61 
1. 8 em 2. 32 em 
3. 37.5 em 4. 16 em 

Find the height of a box of base area 24 em 
x 48 em, in which the longest stick that can 
be kept is 56 ern long. 

www.examrace.com



7. 

7. 

S. 

8. 

9. 

9. 

I. Scm 2. 32 em 
3. 37.5 em 4. 16 ern 

ｾ＠ fu:rr ｾ＠ ql)f1lffi. ｾ＠ 3f<:rcFr ｾ＠
ｾ＠ <iUT "C!Cf; ｾ＠ CiiT d I 010'1lh(>t ｾ＠ fur.;r 

.;) .;) 

ｾｾｾｾｾｾｾｾ＠

I . 1/4 
3. 1/2 

2. 1/3 
4. I 

The product of the perimeter of a triangle, 
the radius of its in-circle, and a number gives 
the area of the triangle. The number is 
I. 1/4 2. 1/3 
3. 1/2 4. I 

ｾ＠ ｾｾ＠ "(!Cf; 3ratcf tffifif ｾ＠ 1f"$" ｾｾ＠ ｾ＠
ｾ＠ ｾ＠ CiiT 3l1«<ff'1" ｾ＠ ｾ＠ ｾ＠

Ｓｭｭｾ＠ <fiT .mtrr ｾｉ＠ ｾ＠ ｾ＠ GTS ｾ＠ CiiT 

3m«11'1" 20 cc ｾ＠ en- ｾ＠ CiiT fM 3m«11'1" 
<RlT Wrr. 
I. 3ratrr 
3. 40 cc 

2. 400 cc 
4. 80 cc 

An infinite row of boxes is arranged. Each 
box has half the volume of the previous box. 
If the largest box has a volume of20 cc, what 
is the total volume of all the boxes'? 
I. Infinite 2. 400 cc 
3. 40cc 4. 80cc 

ｾ＠ ｾ＠ Sfilf ｾ＠ 31Tt.lT{ tR "(>t"C(1 c;c:q ｾ＠ ｾ＠
.;) 

ｾ＠

A. (} B. Q_ C. -o 
A. 9 

1. 9 

3. b 

B. d c. ? 

2. p 

4. d 
Find the missing element based on the given 
pattern 

A. (5- B. Q. C. -o 
A. 9 B. d C. ? 

4 

10. 

1. 9 

3. b 

2. p 

4. d 

ｾ＠ ｾ＠ d')"J"tO ｾ＠ tl ｾ＠ ll!(il ｾ＠ ｾ＠ ｾ＠ｾ＠ 1T(>t(1 

ｾｱＺＬｴﾷｭ｡ｾ＠

'" ' '" 
I 

I 

gas 

Temperature 

I. dl(>t0'1icti ｾｾｾｾｾｉ＠

2. dl(>t0'1icti zyilf ｾ＠ ｾ＠ 'EIZCIT ｾｉ＠

3. ＼ｒｲｾ＠ ｾ＠ ｾ＠ ｷｲｾｾｾ＠

4 0 cm:r. ｾ＠ q 1h1 m:rr;r ｾ＠ q (1Tl:l" qr 

ｾ＠ Cfl{ Wfic=fr ｾｉ＠

10. By reading the accompanying graph, 
､ｾｴ｣ｮｮｩｮ｣＠ the INCORRECT statement out of 
the following. 

Q) ..... 
:::) 
VI 
VI 
Q) ..... 

0... 

' ', liquid 
'" ' '" ' 

I 
I 

gas 

Temperature 
I. Melling point increases with pressure 
2. Melling point decreases with pressure 
3. Boiling point increases with pressure 
4. Solid. liquid and gas can co-exist at the 

same pressure and temperature 
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11. ｾ＠ ＱＰｾ＠ ｾ＠ * 3fN ｾ＠ ｾ＠ ))"lffOT q;)-
ｾ＠ m ｾ＠ ｾ＠ * Cf1't;r ｾｲｭｭ＠ iil4<'ldll! 

11. 

12. 

12. 

13. 

2. mt.<rcli' 

3. ｾ＠ 4. mo=rq:; ｾ＠

If you change only one observation from a 
set 0f I 0 observations, which of the 
following'' ill definitely change? 
I. Mean 
2. Median 
3. Mode 
4. Standard deviation 

ｾｾｾｾＰＱＰＰｾｾｾ＠

ｾｲ＠ ｾ＠ ｾ＠ m:rr .mrn <fit ｾ＠ ｴｾｲ＠ trr 

ｾ＠ ｾ＠ 0900 ｾＮ＠ 3<ft rrrW q;)-

ｾ＠ ｾｉ＠ ｾ＠ ｾ＠ ｾ＠ m:rr 3<ft ｾ＠

ｾ＠ ｾ＠ 2100 ｾ＠ ｾｦｬ｜＠ <fit ｾ＠ ｾ＠
.:> " 

ｾ＠ trr mn;r m:IT ｾ＠ ｾ＠ ｾ＠ CfitC1T ｾｉ＠
" 

ｾ＠ ｾ＠ ｾ＼ＧｬｴｦＡＧｬｾ＠ ｾｲ＠ em ｾ＠ ｾ＠ ｾ＠
ｾｾ｣Ｉ［ｾｾＪ＠ 1otit tfnJ: ｾ＠ m 
" 
ｾＳｾｾｾＪｃｦｩＨＧｬＧｾｾ＠

" .:> 

ｾｭｾｾ＠

I. 48 tit 

3. 25 tit 

2. 20 tit 

4. 36 tit 

/\ man starts his journey at 0 I 00 I Irs local 
time to reach another country at 0900 I Irs 
local time on the same date. He sta1ts a 
return journey on the same night at 2100 I Irs 
local time to his original place, taking the 
same time to travel back. If the time zone of 
his country of visit lags by I 0 hours, the 
duration for which the man was away from 
his place is 
I. 48 hours 2. 20 hours 
3. 25 hours 4. 36 hours 

ｾｆ｣ｴ［ＬＭｾｾｾｾｾｾ＠

r(l/17.H) + r(-1/1234) = 2 

1.4321 + r-4321 = ? 

I. 2 
3. ＲｗｾＷ＠

:2. ｩｾｾＡｬ＠ I!H) 

4. 2123·1 

5 

13. L<:t r be a positive number satisfying 

14. 

14. 

15. 

r!t/1234) + r<-t/1234) = 2 
Then 

r432t + r-4321 = ? 

I. 2 
3. 23087 

2. i432111234) 

4. 21234 

'(fcf,' ｾ＠ ｾ＠ ;:ret ｾ＠ ｾ＠ w ｾ＠ ｾ＠ ｾ＠ Qq; 

ｾｾｵｲｮｾ＠ ｾｲｲ＠ ｾ＠ ＱＰｾ＠ Jrm ｾｾ＠ ｾ＠
ｾ＠ ｾ＠ tna:ft ｾ＠ ｾ＠ 10 #fr.@r;rc: ｾｉ＠ ｾ＠

ｾｱ［ＩＭｵｭｾｾｲｲｾｾｾｭ＠

ｾ＠ (1Cfi' ｾ＠ ｾ＠ ｾ＠ cm;rr ｾ＠

I. ｉｾｗｉｔ＠

2. ＧｾＪｾｗｉｔ＠

3. ｾｾｾｾｗｉｔ＠

4. ｾ＠ ;:ret ｾ＠ ｾ＠ -mc=r ｾ＠ ＨＧｾＢＳｦｴ＠ -mn 
fcmrr ｾｾｾｉ＠

A Ooat is drifting in a river, I 0 m 
downstream of a boat that can be rowed at a 
speed of I 0 m/ minute in still water. If the 
boat is rowed downstream, the time taken to 
catch up with the float 
I. ''ill be I minute 
2. will be Jllore than I min 
3. will be less than I min 
4. can be determined only if the speed of 

the river is known 

ABC Vcn ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ QCf; ｾ＠

c); 3f4t Ji (1 ro11 (1 ｾｉ＠ 3Nrr31f BC 'Cmr 1\ C trr 
.:> 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾｉ＠ ｾ＠ ｾ＠ q;r 

ｾ｡ｾＮ＠ m ｾｾ･ｭｆｾ＠
ｃｦｭｾ＠

' 
I. a 
3. a!n 

2. 1{(/ 

4. a/2n 
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I 5. ABC is a right angled triangle inscribed in a 
semicircle. Smaller semicircles are drawn on 
sides BC and AC. If the area ofthe triangle is 
a. what is the total area of the shaded !tunes? 

I. (I 

3. alrr 
2. 1((/ 

4. a/2rr 

I 6. -qq:; ® ｾ＠ tf .3m1N ｾ＠ -qq:; ｾ＠ ® 
q;T 30T ｾ＠ 6 ｾ＠ "Qqi" ｾ＠ ｾ＠ tT 
31TmG' <t- ｾ＠ ｾＧｍ＠ q;T 30T ｾ＠ ｾＮ＠

ｾ＠

ＱＮﾮｾｾｾｾｾ＠

ｾ＠ ｾ＠ 'R 3f1Ucf; ｾ＠ 61 .:> 

2. ｾ＠ ｾ＠ ｾ＠ 'R ® <t- 311crtqlfficti<1: .;) .:> 

mt trr M 6'1 
3. 31TmG' <t- cnr <t- ｾ＠ 'R iiT(q ｾ＠ 6 .:> 

ｾ＠ 31TmG' <t- uar <t- ｾ＠ 'R :mt .:> 

ｾＶＱ＠

4. ｾ＠ 'H$41f71<1 q;rn ｾ＠ 6 ｾ＠
ｾ＠ c<4Fcf(1dl(1 Cfirn ｾ＠ 6'1 

16. An ant can lift another ant of its size whereas 
an elephant cannot lift another elephant of its 
size, because 
I. ant muscle fibres arc stronger than 

elephant muscle fibres. 
2. ant has proportionately thicker legs 

than elephant 
3. strength scales as the square of the ｾｩｺ･＠

while weight scales as cube of the size 
4. ants work cooperatively, whereas 

elephants work as individuals 

UGCCSIR ------

6 

17. 

ｾ＠ 3Ta-IT ｾ＠ ｾ＠ -qq:; ｾ＠ｾ＠ 6 <1m 
ｭｮｾｾＳＭｲｭｾｾｾＮｭｾ＠

vq; ｾｲＮｦ＠ qUj- ｾ＠ 61 ｾ＠ ｾ＠ 11<)-
" 

ｾｲＮｦ＠ ｾＮｭ＠ 'R ｾ＠ ｾ＠ ｾ＠ $IT c 
tmr-tmi ｾ＠ ｾｾ＠
I. 3 
3. 19 

2. 10 
4. 25 

Consider a series of letters placed in the 
following way: 

UGCCSIR ------
Each letter moves one step to its right and the 
extreme right letter takes the first position, 
completing one operation. After which of the 
following numbers of operations do the Cs 
not sit side by side? 
1. 3 2. 10 
3. 19 4. 25 

18. ｾ＠ R <t" -qq:; ｾ＠ fflffi' 5{ ｾ＠ -qq:; Jnmr 
ｾ＠ Fctwr ｾ＠ tt ｾ＠ ｾ＠ tmciN ｾ＠
30°<iiT ｾｾ＠ t. m ｾ＠ ｱ［ｲｾ＠

ｾｾｬｾｾｾｾｴＺ＠
I. 1.500 R 2. 1.866 R 
3. 1.414R 4. l.OOOR 

18. An inclined plane rests against a horizontal 
cylinder of radius R. If the plane makes an 
angle of 30° with the ground, the point of 
contact of the plane with the cylinder is at a 
height of 
I. 1.500 R 2. 1.866 R 
3. 1.414 R 4. 1.000 R 

19. ｾ＠ 140 ｾ＠ <t- vq; ffi 'R ｾ＠ ｾ＠ ｾ＠

ｾ＠ m:fi<:rt 31crti"LO:IR\(1 ｾ＠ ｾ＠ ｾ＠ ＳＢｌｩｬＨＱｾ＠

ｾ＠ Cf'lTT 6'. ｾ＠ ｾ＠ 3ft ｾ＠ <t- ｾ＠ ｾ＠
ｾ＠ ｾ＠ ｾ＠ ｲ＼ｩ｟｣ｲｴＨｩｾ＠ 60 ｾ＠ $)"? 
I. 6 2. 7 
3. 12 4. 4 

19. What is the maximum number of parallel, 
non-overlapping cricket pitches (length 24 
m, width 3 m) that can be laid in a field of 
diameter 140 m, if the boundary is required 
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20. 

to be at least 60 m from the centre of any 
pitch? 
I. 6 
3. 12 

2. 7 
4. 4 

* ｾ＠ <'1"11(11'( m ｾ＠ ｾ＠ qQ;f Cfit 
ｾ＠

ｾ＠ CR(1T 61 ｾ＠ 11"TSr ｾ＠ ｾ＠ q:;r ｾ＠

ｾｾ｡ＭｷｾＮｾ＠

'· m *'" ｾ＠ ｾ＠ m ｾ＠ cm;fr qQ;f 

flm<;fr ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ 61 
2. q-qa; ｾ＠ ｾ＠ ｾ＠ m JlTCR" ｾ＠

ｾＶｴｦｦｩｲｾ｣ｦ［ｾｭｾ＠
ｾ＠

qcr.:f q:;r ｾ＠ CR(1T 61 
ｾ＠

3. qcr.:f ｾ＠ m ｾ＠ ｾＮ＠ (fm qcr.:f 
ｾ＠

q:;r ｾ＠ 3m ｾ＠ 61 
ｾ＠

4. ｾ＠ｾ＠ (1111 q:;)- uc:T(ft 6. 3fn: ｾ＠
ｾｾＶＱ＠

7 

20. In a fast moving car with open windows. the 
driver feels a continuous incoming breeze. 
The pressure inside the car. however. docs 
not keep increasing because. 
I. air coming in from the front window 

goes out from the rear. 
" air comes in as well as goes out 

through every window but the dri,er 
only feels the incoming one. 

3. no air actually comes in and the feeling 
of breeze is an illusion. 

4. cool air reduces the temperature 
therefore the pressure docs not 
increase. 

POR ROUGII WORK ) 
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3J17T 'if'/PART 'B' 

21. ｃｦ［ｪＨｬｩｦｾｃｦｩ＠ ｾＰＱＶＱＤｾＧｈ＠ (iUT ｃｦｩｩｇｩｦ＼ｴＺｈＧｉｃｬｴ｣｣ｾＧｈ＠ ｾ＠

ｾｾｾＮｾｲ Ｚ＠

21. 

22. 

I. C02 (1m CfitGif<;k t" 11c..<:r Jtm ｾｱｪＨＱｻｕｉ＠
CitiT ｾ＠ ｾ＠ CfiT ｾ＠ ｾ＠

2. ｾｾ＼Ｑｭ＠ col <1m ctirGifvk t-
ｾ＼Ｚｲ＠ 3tm W<"WJT 

3. ｾ＠ ｾ＠ <1m ｾ＠ 3mra=tr CfiT ｾ＠

ｾ＠

4. C02 <1m q;) Gif;k CfiT .3i(m ｾｱｪＨＱｻｕｉ＠ Cftrr 

ｾｾ＠

The biological functions of carbonic anhy-
drase and carboxypeptidase A. respectively, 
are 
1. intcrconvcrsion of C02 and carbonates. 

and hydrolysis of peptide bond 
2. gene regulation and intcrconvcrsion of 

CO, and carbonates 
3. ｧ･ｮｾ＠ regulation and hydrolysis or peptide 

bond 
4. intcrconversion of C02 and earbonatcs 

and gene regulation 

r:c- N 1 .,n-:r,;:eT ::ri7m tf.m<ffft"-<lm l' ptUlll ) 1111 .,Jl IQ4«rll..f '"){ '- """' 1 

.3fTCRft-tJii)J ＨＧｬｾ｣ ｳ ｩｾｃｲｬ＠ * ｾ Ｎ＠ ｾｾｔＺ＠

1. - 2.1 <1m 2.0 A 
2. - 1.0 <1m 2.0 A 
3. --2.2 <1m 2.3 A 
4. - 2.3 <1m 2.5 A 

22. The Fe- Nporph>"" bond distances in the 
dcoxy- and oxy-hemoglobin, respectively, 
arc 
I. - 2.1 and 2.0 A 
2. -2.0 and 2.0 1\ 
3. - 2.2 and 2.3 A 
4. -2.3 and 2.5 A 

23. 18 Ｄ ａ ＼ｴｾ ｉ ＰＱ＠ ｾ＠ [Co(CO),(NO)] <1m 

[Ni (115- Cp)(NO)) 'R NO <fi'r ｾＭＴ｜ｩＺｾｾｪ＠ t. 
ｾ ｾ ｲＺ＠

8 

I. ｾｃｦｴｲｲｾ＠

2. ｾ＼ｬｭｾ＠

3. ｾ＼ｬｭｾ＠

4. ｾｃｦ ｴｲｲ ｾ＼ｦ＠

23. The binding modes ofNO in 18 electron 
compounds [Co(COh(NO)J and 
LNi(ll 5- Cp)(NO)I, respectively, arc 
l. linear and bent 
2. bent and linear 
3. linear and linear 
4. bent and bent 

2-4. a'"JCR ｾ＠ * CfiTtR" ｾ＠ CfiT "Q"Cfi" ｾ＠ ｾ＠

ｴＢｾＪｾｴ＠

24. 

25. 

I. Pci(O) CfiT Cu(ll) ｾ＠ 3il<t'f11Cfi{OI 

2. Pd(O) CfiT Cu(l) ｾ＠ ＳｩＱｃｦＧＧｦＱｾｃｦｩｾｕｉ＠

3. Pd(l l ) CfiT Cu( l) ｾ＠ 3i l<t'€f1Cfi{U i 

4. Pd(ll) CfiT Cu(ll) ｾ＠ Ｓｩｬ＼ｴＧｦＱｾｃｦｩｻｕＨ＠

The role of copper salt as co-catalyst in 
Wackc1 process is 
I. oxidation or Pd(O) by Cu(ll) 
2. oxidation of Pd(O) by Cu(l) 
3. oxidation of Pd(ll ) by Cu(l) 
4. oxidation of Pd(ll ) by Cu(ll } 

5o ｦｩＧｴｩｾｒ＠ C'ftiT JlOCfi ｾ＠ ｾ＠ ftW ｾ＠ ｾ＠
q"{ fcrim" ｾｉ＠
A. Uffi cfi'r ＳｩＱｃｦＧＧｦｩｾｃｦｩｻ ｕ Ｈ＠ ｾ＠ ｾｒ＠ CfiT6ff;:r * ..:> 

Cfi1f <1m JlOCfi Cf'il'Gfi01" * ｾ＠ M t I 
13. ｾｒ＠ Cf'il'Gfi01" * ｾ＠ ｾ＠ ｴｴＭｾ＠ ｾ＠

t ｾｔ＠ JlOCfi ｾ＠ * n-.w:rrtft ｾ＠ ｾｉ＠
c. ｾｒ＠ Cf'il'Gfi01" R ｃｦＧｩｬＧｇｦｩＰＱＢＭｾ＠ tR ｾ＠ -rr-

3f?JC1T ｾ＠ ｾ＠ c=rm JlOCfi CfiT6ffo:r * ｾ＠ rr-mnr 
ｾｾＨ＠

D. ｾｒ＠ ｾ＠ * ｃｦＧｩｬＧｇｦｩＰＱＢＭｾ＠ ｾ＠ Ｄａ＼ｴｾｉＰＱ＠
ｾ＠ ｾ＠ t c:rm ｾ＠ Cf'il'Gfi01" R ｾ＠ ｾ＠
ｾｾｴｬ＠

ｾ＠ Cf;m=f t 
I. A, 13 C'ftiT C 

3. B, C C'ftiT D 

2. A. B <1m D 

4. A. C C'ftiT D 
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7.5. For typical Fischer and Schrock carbenes, 
consider the following statements 
A. Oxidation state of metal is low in Fischer 

carbcnc and high in Schrock carbcnc 
B. Auxilliary ligands arc 7t-acccptor in 

Fischer carbcnc and non-1t-acccptor in 
Schrock carbcne 

C. ｓｵ｢ｳｴｩｴｵｾｮｴｳ＠ on carbcnc carbon arc non-7t-
donor in Fischer carbenc and 1t-donor in 
Schrock carbenc 

D. Carbcnc carbon is clcctrophilic in Fischer 
carbcnc and nucleophilic in Schrock 
carbcnc 

The correct statements at c 
I. /\. B and C 2. /\, B and D 
3. B. C and D 4. /\. C and D 

26. ｾｫｩ｡ｬｾ･Ｑ＠ ｾ＠ ｾ＠ ｾ＠ ｾｾｬＧｲＷ＠ *" -mr 
ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾｾｦｃ｀Ｇ＠ tt. ｾ＠ ｾ＠

.:> 

I. N3 2. NFl 
3. Nil :; 4. N(CII3).1 

26. The species having the strongest gas phase 
proton affinity among tlv: !allowing. 
I. N3 2. NF, 
3. Nl 13 4. N(CI 13) 3 

27. ｾ＠ mq;i'r ｾＤ＠ tR ｾ＠ llRT ct 
ｾ＠ ｦＮＺＩｍｦＢａｾｃＱ＠ ＼ｬ＾ｾ＠ tR fcmR' ｾｉ＠
t\. ｾ＠ mq;i'r ct ｾ＠ ｾ＠ tR ｾ＠ ｾ＠

ｾｾｉ＠

ｂＮｾｾｾｴｒｾｾｾｉ＠
" 

C. ｾ＠ (1Ttf tR ｾ＠ CR<'ft' ｾｉ＠

ｾｾｾＯｴｬ＠

1. t\ d1'T:r 

3. A <1m 13 

2. B d1'T:r 

4. B (fmC 

27. Consider the following statements regarding 
the diffusion current at dropping mercury 
electrode 
1\. It docs not depend on mercury flow rate 
B. It depends on drop time 
C. It depends on temperature 
Correct statcmcnt(s) is/arc 
I. A only 2. B only 
3. Aand£3 4. BandC 

9 

28. 

28. 

29. 

29. 

30. 

30. 

ｾ＠ ｾ＠
Ｑ
ＧｎＨｮＬｰＩ ｾ＾ ｣ｾ＠ ｾ＠ Q mo1 f. 

3.236 MeV I anfi'rcf; ｾ＠ 13C(p,n)13N ct 
ｾｾｾＨｍ･ｖｾＩｾ＠

I. - 3.236 2. - 3.485 
3. 3.485 4. 3.845 

Q value for the reaction 13N(n,p)1JC is 3.23G 
MeV. The threshold energy (in MeV) for the 
reaction ｾ＾ｱｰＬｮＩ ｮ ｎ＠ is 
1. - 3.236 
3. 3.485 

2. -3.485 
4. 3.845 

11''Sn NMR ｾ＠ ＨＱＱ Ｕ ＭｃｰＩ ｾ ｓｮ＠ ct ｾ＠ ｻｬｦｩｩＧｾｾｃｦｩ＠

ｾ＠ (Mc.1Sn $ 'ffi\ta1) cnr ｾ＠ (c;rmm ppm 

ｾＩ＠ 6 
1. - 4 
.). +346 

2. +137 
4. - 2200 

The 11
'
1Sn NMR chemical shift (approximately 

in ppm) corresponding to (l15-Cp)2Sn (relative 
to Me.1Sn) is 
I. - 4 
3. +346 

2. + 137 
4. - 2200 

!Nflf'k8 ct mft ｾ＠ C!iT ｾ＠ tR ｾ＠

ｾｾｾＮｾｾ＠

I nl(l)•] 

4. 

/\11 forms of phosphorus upon melting, exist 
as 
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31. 

I. nt(I),] 
2
. i<I>-<I)+-

4. 

s,o, R ｾ＠ G'tffiUTllT *t 311Cf:ffiCfi'(OI - ｾ＠

3n:n=m cf; ft:Rr ｾｬｨｲｬｬ＿ｬｦｴｬｲ＼Ｚｲ＠ q"{ fcrt:!R ｾ＠
A. - 2 Clm +4 

B. OClm 12 

C. +4 ClmO 

ｾｾＶＱＶ＠

I. Ac:t'mB 

3. B c:rmc 
2. A rrmc 
4. c ;m;r 

31. For the oxidation state(s) of sulphur atoms in 
S20. consider the following 
A. ｾ｡ｮ､＠ +4 
B. 0 and t2 
C. +4 and 0 

. The correct answcr(s) is/(arc) 
I. A and 13 2. A and C 
3. 13 and C 4. Conly 

32. 3mmft ｾ＠ ｾＮ［Ｚｉｔ＠ CfiT ｾ＠ ｾ＠ 61 
I. CN . CIO,, ｂｆｾ＠ , PF6 

2. N,, N01 , I 1$0 1 , AsF6 

3. SCN , PO,' . ｬＡ Ｒ ｐｏｾ＠ . t.., 
4. CN • N1 , SCN , NCN2 

32. The correct set of pseudohalide anions is 
I. CN, Cl01 , 13F1 , PFc. 
2. N, • ｎｏｾ＠ , I ｉｓｏｾ＠ , AsF1, 

3. SCN , PO/. I 12PO,. N3 
4. CN . NJ , SCN , ｎｃｎｾ＠

10 

33. 

33. 

34. 

34. 

35. 

1. 

3. 

ｾ＠ tmr cfirt=cf?lGi (M 
ｾ＠

ｐｒ Ｓ Ｉｾ＠ ｾｾＧｩｔ＠

ｾ＠ Jl 'flS:d"'\?1(1 ＤｾｃｦｾｉｇｩＧｩ＠ CfiT ｾ＠ ｾ＠

ｾＶＮｾＶ＠

I. M{t2l') -7 PR3(cr*) 
2. M(t2t') -7 PR3(1t*) ., 
.:>. ｍＨ｣ｾＧＩ＠ -7 P(d) 
4. PR3(1t) -7 ｍＨｴＲｾＩ＠

In transition metal phosphine (M-PR3) 

complexes, the back-bonding involves 
donation of electrons from 
I. M(t 2t:) ｾ＠ Plqa*) 
2. M(tlt!) ｾ＠ PR1(rt*) 
3. M(ell) ｾ＠ P(d) 
4. PR,(1t) -7 ｍＨｴＱｾｴＩ＠

ｒｨｃｉＬＮＳｈｾｏ＠ ｾ＠ R Pl'h3 ｾ＠ ｾ＠ ｾ＠ mtr 
ｴｲｾｾ＠ Cfi"'<Gt tiT 'Q'Cfi' ｾ＠ A ｾ＠ 61 ｾ＠

ｾ＠ ｾ＠

A Clm ｾ＠ tiT ＺｴｩｾＩ［［ｊｃｦｩＨＱＡ＠ ＤｾｃｦｾｦＷＱＱ＠ *t 
flrrn:fT 6. ｾｾｲＺ＠
I. [RhCI(PPh1hJ. 16 
2. (RhCI(PPh1}5J, 16 
.., 
.J. [RhCI(PPh1).;]. 18 
4. [l{hCI(PPh,)>l. 18 

The rcnuxing of RhCI1.31120 with an excess 
of PPh1 in ethanol gives a complex A. 
Complex A and the valence electron count 
on rhodium arc, respectively, 
I. [RhCI(PPh3) 1]. 16 

2. ｬｒｨｃｉＨｐｐｨＩＩｾｬＬ＠ 16 .., 
.>. [RhCI(PPh3)1l, 18 
4. [RhCI(PPh1)sl. 18 

ＯＳＭＱＵＱＤｾＩ｜ＵＱｇｩ＠ ｾＨＴＬｱｇｩ＠ ｾ＠ ＼Ｑｾ＠ ｾＮ＠ ｾ＠ 6 

M1 
2. ｍｾ＠

H H 

M/'y 4. M H 

H 
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35. 

1. 

3. 

36. 

The j3-hydrogen elimination will be facile in 

M1 ｍｾ＠2. 
H H 

ｍｾ＠ 4. M--==:::::==--H 

H 

ｾ＠ [Co(CN)5I 120f f- X - > 

[Co(CN)sX]2 + H20 ｾ＠ Cfi«ft ｾ＠ l!<f> 

1. ｾ＠ ｦ｡ｬｬｾｊｩ｡ｩＧｬ＠ (!,,) ｦｳｬ［ｾｾＱｦ｡ｒｬ＠ Cfll 

2. fam:51cr?r (D) fshlllfaRt q;r 

3. ｾ＠ ＨａＩｾｱ［ｲ＠

4. ｾ＠ ｾ＠ {1, ) fsl:illlfaRt q;r 

36. The reaction [Co(CN)5ll 20f + X ｾ＠
[Co(CN)5X] 2

- + 1-120 follows a/an: 
I. Interchange dissociative(!") mechanism 
2. Dissociative (D) mechanism 
3. Associative (A) mechanism 
4. Interchange Associative Ua) mechanism 

37. ｾｫｬｦｦｩｾ｣ｴ＠ mF<r 'R ｾ＠ I ICI ｾ＠ ｾ＠ ｾ＠

ｾ＠ ｾ＠ "SI"3lTCr ｾ＠ ffi"cr ｾ＠ ｾ＠ ｾ＠

ｈｏｾｏｈ＠ >C( --- Eq. A 
0 0 

O=o+ CN· 
()<o· 

CN 
--- Eq. B 

I. A ctm B ｾ＠ ｾ＠ ffi"cr ｾ＠ c;i<tr 3ffi" 
ｾＧｦｩＦ［ｊｉｉｉ＠

2. A ctm B ｾ＠ ｾ＠ ffi"cr ｾ＠ Grim 3ffi" 
ｾＧｦｩＦ［｡ｵ＠ 1 

3. A ｾ＠ ffi"cr ｾ＠ c;F.fr 3ffi" ctm B ｾ＠ ffi"cr 
Grim 3ffi" ｾＧｦｩＦ［｡ｲｲ＠ 1 

4. B ｾ＠ ffi"cr ｾ＠ c;i<tr 3ffi" ctm A ｾ＠ ffi"cr 
Grim 3ffi" fflrn*m I 

37. Correct statement on the effect of addition of 
aq. HCI on the equilibrium is 

11 

ｈｏ ｾ ｏｈ＠
ｾＭ Ｍ >C( Eq A 

0 0 

Q=o+ cw ()<o· 
Ｍ ｾ＠ Eq B 

CN 

I. Equilibrium will shill towards right in case 
of both J\ and B 

2. Equil ibrium will shift towards left in case 
of both J\ and £3 

3. Equil!briu:n will shift towards right in A 
and left in case of £3 

4. Equilibrium will shift towards right in 13 
and lefl in case of A 

38. IR fqCf?J4 ｾ＠ ｾ＠ ｾ＠ 3300 ctm 2 150 cm·1 'R 

cfra--ur ｾ＠ ｾｦｵＺｲｲ＠ ｾ＠ ｾ＠

I. 1-.s<!_<::l$11'1 2. 2-&<!_<::1$11'1 

3. ｾＭｾＺｲｒＺＺ＼ＩｉｔｉｉＤ＿ Ｑ Ｄ＼Ｔ＠
" 

4. G<QR:<4Q4l01 
" 

38. The compound that exhibits sharp bands at 
3300 and 2150 cm·1 in theIR spectrum is 
I. 1-butync 2. 2-butyne 
3. butyron itri le 4. butylamine 

39. QoffiC:)IT! ctm 51$Cf(>l){) ｾ＠ ｦｩｩｾ＠ q;r CDCI3 

ｾ＠ (111'1" ｾＮ＠ 11 I NMR fqCf?J4 ｾ＠ ct. ｾ＠
.> 

I: I ｾ＠ QqiCfi ｾｦｵＺｲｲ＠ ｾｉ＠ ｾ＠ ｾ＠ ｾ＠ ctm 

sli$ct<>lhM ｾ＠ <fiT 1ffi;r{ Ｓｾ＠ ｾ＠
.> 

I. 3: I 2. I :3 
3. I: I 4. I :2 

39. The 11-1 NMR spectrum of a dilute solution of 
a mixture of acetone and dichloromethane in 
CDCI3 exhibits two singlets of 1: I intensity. 
Molar ratio of acetone to dichloromethane in 
the solution is 
1. 3: I 
3. I :I 

2. I :3 
4. I :2 

40. IR fqCf?J4 ｾ＠ Ｇｨｩ＼ｓＱＱｾＨ＾Ｑ＠ ｾ＠ ｾ＠ ffi"cr ｾＺ＠ (fur 

ｾ＠ 3iq<'flf4lct ｾ＠ <fiT m, 
1. ｣ｯｾｾ＠ ffi"cr ｾｾ＼ｦｩｔｾ＠
ｾｾｉ＠

2. ｣ｯｾｾ＠ ffi"cr ｾｾ＼ｦｩｔｾ＠
" 

ｾ＠ ｾｉ＠
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3. ｣ｯｾ＠ ｾ＠ ｾ＠ -err ｾ＠ Gfcrocr 3ml"CT 42. ｾｫｬｾｲｵＨＱ＠ ｾｾｾｍｾＮ＠ ｾｾ＠' ｾ＠ " 
R ｾ＠ q\1aJcrJ ｾ＠ Jno:rr 61 

ｾｏｏａｧ＠

ｾ＠
4. ｣ｯｾ＠ ｾ＠ ｾ＠ -err ｾ＠ Gfcrocr 3ml"CT Br2 ' ｾ＠ " 
Ｊｾｱｾ｡ｊ｣ｲｊ＠ ｾＶＱ＠

40. Intense band generally ｯ｢ｳｾＮＺｲｶ･､＠ for a I. ｾｾｭＮＮｾ＠
carbonyl group in the IR spectrum is due to ｾ＠ " 

2. Chi J ifiU II tl Crl ｾｴＮ＼ｲ｣ｒｦｴ＠I . The force constant of CO bond is large 
2. The force constant of CO bond is small ... 

ｾｭＮＮｾ＠.). 

3. There is no change in dipole moment for 4. ｣ｴＮｾ＠ m..<rcRft 
CO bond stretching 

4. The dipole moment change due to CO 42. Following reaction goes through bond stretching is large 

41. ｾ＠ ｾ＠ ｾ＠ ａｧｎｏＬｾ＠ mtf ｯｭｾ＠ tR ｾｏｏａｧ＠ Br2 ttl' 3fcfm a-nr 6. Qf. 6 

I. 2. l. free radical intermediate 
Br Br 2. carbanion intermediate 

6 6 3. carbocation intermediate 
4. carbcne intermediate 

43. ｾｫＱｑｦｦｩＱＨＱ＠ <ttf7lq:; q;r ｾ＠ ｾ＠ ｾ＠ 6 
3. 4. 

M& 
Br Br 

I Me 6 6 
N 

I. 2. 
41. The compound that gives precipitate on fv1e Me 

' 
warming with aqueous AgN03 is ｾｍ･＠ ｾｍ･＠ e 

I. 2. 
Br Br Me H 

6 6 3. 4. 
Me Me 

ｾｍ･＠ ｾｍ･＠
e ., 

4 . H .). 

Br Br 

6 6 Me 

43. The most stable conformation for the following N 
compound is 
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I. 

3. 

44. 

ｍ･ｊＨｍｾ＠
cJMe 

_tv1e 

ｾｍ･＠

Me 

ｾｍ･＠

Me 

2. 

4. 

_tv1e 
r--tf::. Me 
ｾＱｶＱ･＠

H 

ｐｲｬｫｬｦ｣ＺｬｾＨＧＱ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ t 
ｾ＠

0 
NaBH4, CeCI3 

ｍ･ｾ＠ CHO MeOH, H20 

I. 
OH 

ｍ･ｾｏｈ＠

2. 

ｾ＠ OH 

0 
3. 

0 

ｍ･ｾｏｈ＠
4. 

OH 

ｍ･ｾ＠ CHO 

13 

44. The major product fo rmed in the following 
reaction is 

0 
NaBH4, CeCI3 

ｍ･ｾ＠ CHO MeOH, H20 

I. 
OH 

ｍ･ｾｏｈ＠

2. 

ｾ･＠ｾＧｏｈ＠
0 

3. 
0 

ｍｾｏｈ＠
4. 

OH 

ｍ･ｾ＠ CHO 

I. ｾｊｦｴｭＧ＠ 61 

2. ＳＱＧ＾ＱｭｦｾｩＶＧｦｩ＠ ｾ＠ ｾ＠ 61 

3. ｾＨｾＩＶＱ＠

4. tiucaikJi<ti 'f!Jilalla 61 

45. The.: correct relation between the following 
compounds is 

H,,,_>-H ,-· 
Cl Me 

HO 

I. enantiomers 
2. diastereomers 
3. homomers (identical) 
4. constitutional isomers 
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46. j;lhJ1fc'lffilC1 ｾ＠ <):; ft;nr ＶＱｾＩＳＱｩﾥｊＧｴｬ＼ＨＰＱ＠ ｾ＠

4'lT ｾ＠ Sfl11 6 I 

ｍ･ｾ＠
ｍ･ｾ＠ ｍ･ｾｍ･＠ -, 

II 

I. I > II >Ill > IV 
3. IV > I>III > II 

Me 
Ill 

2. I > III > II > IV 
4. IV>II > I>III 

46. The correct order of' heat of hydrogenation for 
the following compounds is 

ｍ･ｾ＠ Me 
ｍ･ｾ＠ ｍ･ｾｍ･＠ ｾ･＠ MeJMe 

II Ill IV 

1. I > II > Ill > IV 
3. IV> I> Ill> II 

2. I > Ill > II > IV 
4. IV> II > I > Ill 

47. ｾ＠ tF ft;Kr ｦ［ｬｍｦｦｩｾｃＧｩ＠ ｾ＠ Jt ｾ＠ ｾ＠
ｾ＠ tltt 
A. Na13111 ｾ＠ ｾ＠ t1'r fJa'OT 3fO"OTq:; ｾ＠

ｾ＠ " 
ｾＶ＠

B. ｒｾ＼ｲｩＨｦｦｩｱＺ［＠ JICI ｾ＠ ｾ＠ ｾ＠ 'Q'4'l' 

ＴＧ＼ｴｾｖＱＱＸＱＤＵ＠ ｾ＠ 6 
" 

C. ｂｲＬＭｃ｡ｃｏｬＭｾ＠ ｾ＠ ｾ＠ 'Q'4'l' fJa'OT - . ｾ＠

ｾｾｾｴ＠

D. ｾ＠ c:ma; ｴＺｲｦｴｾ＠ tl 41 I'( kJ'l 41 ｾ＠ 6 I 
I. A, B <1m 0 2. A, B <1m C 

3. BC'imC 4. 0 J'l1':r 

47. Among the following, the correct statement (s) 
about ribose is (are) 
A. On reduction with Na£3H4 it gives optically 

inactive product 
B. On reaction with methanolic I ICI it gives a 

furanoside 
C. On reaction with Br2-CaCOrwater it gives 

optically inactive product 
D. It gives positive Tollen's test 
I. A, B and D 2. A, B and C 
3. Band C 4. D only 

48. Sll tffi q:; ｾ＠ 3i ［Ｚｾ＠ ffi c)){) Vi <):; ft;Kr 
ｾｍｦｦｩｭｬｃＧｩ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｡ｭｴＭｾ＠

.3ro7IT1fr 6 

14 

ｈｏｾｏ＠
umbelliferone 

A. L-f?;cco)c)l;:j B. ｾ＼ｲＩｾｱＺ［＠ 3f'FM 

C. ｌＭｒｾｾ＠ 0. ｌＭｾＭｾＨ＾ｬｬｦ［ｬｖｬ＠

I. A <"1mB 

J. B C'imC 

2. B (l1lT D 

4. C(;m D 

-'8. Biogenetic precursors for the natural product 
umbellifcronc among the following arc 

HOmO 
umbelliferone 

A. L-tryptophan 
C. L-rnethionine 
I. A and B 
3. Band C 

ll. cinnamic acid 
D. L-phcnylalanine 

2. Band 0 
4. C and D 

49. ＨｒＩＭＴＭｾＭＲＭＮＳＭｔｔ＼Ｇｦ＠ ｾ＠ 0 C{ 111} NMR 

ｾｾ＠ ｾ＠ ｾ､［ＺｪＨ＾ｬＬ＠ cf;'r ｾ＠ 6 
I. 3 
J. 5 

2. 4 
4. 6 

49. 'Number of signals in the 13C{ 1H} NMR 
spectrum of (R)-4-mcthylpcntan-2-ol are 
I. 3 2. 4 
3. 5 4. 6 

Me Me 

ｅｴｯＬ｣ｾ＠
H 0 

I. 
Me Me 

ｈｏｾｈ＠
OH 

0 °C 
MeOH/THF 

2. 
Me Me 

ｈｏｾｏｈ＠
H 
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3. 
Me Me 

ｅｴｯＬ｣ｾｈ＠
OH 

4. 
Me Me 

ｅｴＰＲｃｾ＠
f-(OH 
H H 

SO. The major product formed in the following 
reaction is 

Me Me 

ｅｴｯＬ｣ｾ＠
H 0 

I. 
Me Me 

ｈｏｾｈ＠
OH 

3. 
Me Me 

ｅｴｯＬ｣ｾｈ＠
OH 

0°C 
MeOH/THF 

2. 
Me Me 

ｈｏｾｏｈ＠
H 

4. 
Me Me 

ｅｴＰＲｃｾ＠
OH 

H 
H 

ｍ･ｾ＠
heat 

I. 2. 

ex:; H 

Ctl 
j'; Me 

3. 4. 
H H 

0=\ 
H Me 

C» .. 
H Me 

S/15 CRS/15-1AH-2A 
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51. The major product formed in the following 
reaction is 

I. 

3. 

ｍ･ｾ＠
heat 

I. 

ex:; 
3. 

H 

0=\ 
H Me 

Me 

ｈｏＬＬＬｾ＠

Mx 

2. 

4. 

2. 
H 

Ctl 
i; Me 

4. 
H 

C» .. 
H Me 

O,Me 

ｍｾ･＠
HO;; 

Mx 
52. The major product formed in the following 

reaction is 
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Me 

M£0 H2N-NH2 HCI 

Et3N, CH3CN, rt 

I. 2. 
Me 

9 ｍｾ＠ Me Me 

3. 4. 
Me Me H0,,2 

Me 

A 
I. D > A >C 
3. A > B > C 

13 

ｈｏｾ＠
Me 

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

53. The magnitude of the stability constants for 
K- ion complexes of the following supra-
molecular hosts follows the order, 

A 

I. B>A>C 
3. A>B>C 

B C 

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

16 

54. ｦｩｬｫｬｑｾ｣ｴｩ＠ * ｾ＠ ｾ＠ ｾ｡Ｇ＼ａｩｦｩｬ＼Ｉｴｦｴ＠ ｾ＠

ＨｾＩ＠ 6(6). ｾ＠ 6(6) 

I. AM'ml3 

3. crrmo 

D. ｾ＼ａｾｬｬｾＰＱｊ＼Ｇｉ＠
" 

o. ｳｬｬｩＺｊｬｾ＼ａ＠

2. BRmC 

4. ｄｾ＠

54. Antitubercular drug(s) among the following is 
(arc) 
A. Salbutamol 
C. Isoniazid 

I. A and B 
3. C and D 

B. Ethambutanol 
D. Diazepam 

2. Band C 
4. 0 alone 

55. "QCfi q;t1f "QCfi .mm:fi ｾ＠ * 6. ｾ＠ ｾ＠
ftnra" V0 Rm ｾ＠ ＳＱｱＧＨｬｾＨＧＱ＠ 61 n = 0 (n: 

CfdlrC:<A ｾＩｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾＶＮｾ＠

I. ｾ＠ ｾ＠ q:;r 1mf ｾｾ＠ ｾ＠ ;.Jfl(TI 61 
2. ｾｾｾｾｾｾＶＱ＠

" 
3. ｾ＠ Ql<'IGf mft ｾ＠ ｾ＠ ｾｾ＠ ｾ＠ ;.Jfl(TI 61 

" 
4. ftnra" V0 =i= 0 

55. A particle is in a one-dimensional box with a 
potential V0 inside the box and infinite outside. 
An energy state corresponding to n = 0 (n: 
quantum number) is not allowed because 
I. the total energy becomes zero 

...., the average momentum becomes zero 
3. the wave function becomes zero 

everywhere 
4. the potential V0 =I= 0 

56. :NIT <fi'r "QCfi ｾ＠ｾ＠ Hl[ln = En lpn ｾ＠

ｾ＠ ｾ＠ 61 ＳＱｾｾｃｦＨＧＱ＠ ｾ＠ fcmq V0 <fi'r 

ｾＪ＠
1. En rrm lp" ｾ＠ ｱｾ｡ｲｮ＼ＧＱ＠ ｾ＠ ｾｾ＠

2. ｅｮｒｭｾ＠ ｾ＠ ｾ＠ｾ＠ ｱｾｃｩｲｮ＼ＧＱ＠ ｾ＠

ｾ＠

3. ｾｅｮ＠ ｱｾ｡ｲｮ＼ＧＱ＠ WIT Rm l[ln ｾ＠ WIT 
4. ｾ＠ l[ln ｱｾ｡ｲｮ＼ＧＱ＠ WIT Rm En ｾ＠ WIT 

S/15 CRS/15-1 AH-28 
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56. An eigenstate of energy sat is lies flll'n = 
En11'n. In the presence of an e:-.tra constant 
potential V0 , 

I. both En and 1fln will change. 
2. both £11 and the average kinetic energy 

will change. 
3. only En will change, but not 11'n. 
4. only '1'11 will change, but not Ew 

57. 'QCh 1.0 em ｾ＠ tnT ｾ＠ ｾ＠ "QCfl ;:rnot ｾ＠ '1J1l'Ol 
" 

ｾ＠ ｾｭ＼Ｑ＠ vq;- ｾｾｾ＠ tt;r ｾ＠ <fuR:rr 50% 
..> 

UC: ｾ＠ (;1 ｾ＠ ｾ＠ ｾ＠ 3.0 em tnT ｾ＠ ｾ＠
" 

ｾ＠ tR ｾｾｲ＠ q;r ｾｾｲｲｲ＠ qJ{dlliCTl ｾ＠..> 

I. 50.0 2. 25.0 
3. 16.67 4. 12.5 

57. The intensity of a light beam decreases by 50% 
when it passes through a sample of 1.0 em path 
length. The percentage of transmission of the 
light passing through the same sample. but of 
3.0 em path length. would be 
I. 50.0 2. 25.0 
3. 16.67 4. 12.5 

58. Fvik1ffiffi)(1 Jl ｾ＠ ｾ＠ ctaVcr ｾ＠-..:t ... .,) ..) 

ｾＨ［ｉ＠

2. 3S-t 3P 
4. 3S .... 1 F 

58. The electric-dipole allowed transition among 
the following is 
t. 3s-+ 3D 2. 35-+ 3p 
3. 3S-+ 1D 4. JS-+ 1F 

59. Cfaxy q;r ｾ＠ (;(C{ ｸＭｊｔｾ＠ ｾ＠ ｾｾ＠ ｾ＠

ｾ＠ ｾ＠ (; nm Uxy• vq;- xy q{ICIACTl ffi'f (;) 
I. Uxz 2 Uy7 

3. c{ 4. C{ 

59. The product Cf (Jxy ( C].'( is the 1\-vo-fold 
rotation axis around the x-axis and (Jxy is the 
xy mirror plane) is 
I. (Jxz 

3. c: 
2. (Jyz 

4. C{ 

17 

60. HCl ｾ＠ e;faq{JiiUJCfl 3fUT ｾ＠ fffi! :fl{(>I(1Ji Fvtki' 
- ..> ..> 

31cffm v /J crt"JT ｾ＠ q;)' ｾ＠ V<m' ｾ＠ ｾ＠ 6 
tp = t/'11 (1s, l)lf'c1(3p,!' 2) + 8 

ｾ＠ 13 ｾｊｴＺｲｲ＠ (; 
I. lfl11(3pz, 2)1f'ct(ls,l) 
2. IJ.I11(1s, 2)1f'c1(3pz,l) 
3. lf'c1(1s, 2)lflc1(3pz, 1) 
4. lf'c1(1s, 2)1J.111(3pz, 1) 

60. The simplest ground-state V 8 wave function 
of a diatomic molecule like HCL is written as 
'I'= 11'11 (1s, 1)'1'ct(3pz,2) + 8 
where B stands lor 
I. !flu (3pz, 2)1fl ct (1s, 1) 
2. 1fl11(1s, 2)1flct(3pz, 1) 
3. ll'c1(1s, 2)'1'c1(3p7., 1) 
4. 'l'c1(1s, 2) 1fl11(3pz, 1) 

61. Q<fi ｾｾｲＮｩｦ＠ cf;'r ｾ＠ mfu:rr (1'Tq' ｾ＠ ｾ＠ (; 

Ｇｬｩ＿［ｾ＠

I. ilAq{JiiOICfl (; ..> .., 

2. \)q{JiiOICfl (; .., 
3. ｾ＠ q{JiiOICfl (; - .., 
.t. ｾ＠ q{JiiOICfl (; .., 

61. II eat capacity of a species is independent of 
temperature if it is 
I. tetratomic 
2. triatomic 
3. diatomic 
4. monatomic 

62. ｾ＠ : f>Cl 5 (g) <= PCL3 (g) + Cl2 (g), R 
ｾ＠ q;)' ｾＳｭ＠ tR" ｻｩｃｦｬｾＨＱ＠ ｾ＠ tR 

ｾ＠

I. ｾ＠ ｾ＠ JiR ｾｉｃｔｬｬＮＮＭＨＱｾＨＱ＠ ｾｉ＠

2. ｾ＠ ｾ＠ JiR ｾｉｃｔｬｬＮＮＭＨＱｾＨＱ＠ ｾｉ＠

3. ｾ＠ nm ｾ＠ ｾ＠ J1J':IT Cfl)' ｱｾｱｦｦｬ＼ＢＱ＠

ｾ｣ｒｭｬ＠

4. ｾ＠ nm 3(=qlCj cJCi1t ｾ＠ J1J':IT Cfl)' ｾ＠

tml 
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62. In a chemical reaction:PCl5(g) ｾ＠ PCl3(g) + 
Cl2 (g), xenon gas is added at constant 
volume. The equilibrium 
I. will shift towards the reactant 
2. will shift towards the products 
3. wi II not change the amount of reactant and 

products 
4. will increase both reactant and products 

63. ｾ＠ 'QCfi ｾﾷｾ＠ nN ｾＧｦｩｔｾ＠ 6 
k = AT 2cxp (- E0 / RT). 

('{)- ｾ＠ ｾ＠ ｾ＠ tlfsl;4UI n (Ea) <lit 
ｾ＠

I. E0 + i RT 
3. E0 + 2RT 

2. E0 

4. 2E0 + RT 

63. The temperature-dependence of a reaction is 
given by 
k = AT2exp (- E0 / RT). 

The activation energy (Ea) of the reaction is 
given by 

1 
I. E0 + 2 RT 2. E0 

3. E0 + 2RT 4. 2E0 + RT 

64. ｾ＠ ｾＮ＠ 2A +B-+ 3Z ｾ＠ ｾ＠ Acf:r 
ｾ＠ ｾ＠ 6 2 x 10-4 mol dm-3 s-1 I Z ｾ＠

ｾ＠ cf:r ｾ＠ (mol dm-3 s-1 ｾ＠ ｾ＠

1. 3 x to-• 
3 ｾｘ＠ 10-4 

. 3 

2. 2 X 10-4 

4. 4 X 10-4 

64. For a reaction, 2A + 8 ｾ＠ 3Z, if the rate of 
consumption of A is 2 x 10- 4 mol dm- 3 s-1 , 

the rate of formation ofZ (in mol dm-3 s-1 ) 

will be 
I. 3 X 10-4 2. 2 X 10- 4 

3. i X 10-4 4. 4 X 10-4 

65. 'QCfi ｾ＠ <ti'OT ｾ＠ 'QCfi ｾ＠ it 
ｾ＠ Q'h'HJO!i;j 6. ｾ＠ ｾ＠ ｾ＠ ｾ＠ ft:rq 

ｾ＠ 'llPT Fvrm ｾ＠ 6 ｾＮ＠ ｾｾ＼ｦｩｲ＠

I. {itii4Frl'h fcn1cr tRI 

2. ｾ＠ fcn1cr tRI ,,., 
3. ｾｮｴｒｉ＠

4. fii'('I<"Ci'l4 fcn1cr tRI 
..) 
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65. Dominant contribution to the escaping 
tendency of a charged particle with uniform 
concentration in a phase, depends on 
I. chemical potential ofthat phase 
2. electric potential ofthe phase 
3. thermal energy of that phase 
4. gravitational potential of that phase 

66. ｾ＠ ｾ＠ tR ｾ＠ ｾｭ｡ＺｦＨＱｔ＠ ｾ＠ ｾ＠ Fvrm 
'h«ft' 6. ｾ＠ 6 
[17] = KM0

• 

ｾ＠ ｾ＠ K(1tiTaFvrm ｾ＠ ｾ＠..) 

I. ｾ＠ f<l(>!I4Cf> tRI 

2. ｾｾｴｒｉ＠

3. ｾＭｾＨ＾ＡＱＴＧｨ＠ ｾ＠ tRI 

4. ｾＭｾ＠ ｾ＠ ｾ＠ fSfi<rr tRI 

66. The intrinsic viscosity depends on the molar mass 
as 
[77] = KMa. 
The empirical constants K and a are dependent on 
I. solvent only 
2. polymer only 
3. polymer-solvent pair 
4. polymer-polymer interaction 

67. ｾ＠ qcJ <fi'r ｾｾｾｾｾＡｬ･ｴ＠
Zn(s)-+ Zn2+(aq) + 2e-
Cu2+(aq) + 2e--+ Cu(s) 
I. !leo- RT ｉｮｾ＠

0cu<+ 

2. !leo+ RT ｬｮｾ＠
acu(s) 

3. !leo- RT In azncs> 
acul+ 

4. !leo+ RT In azn2+ 
acu2+ 

67. The correct t:.G for the cell reaction involving 
steps 
Zn(s) ｾ＠ Zn2+(aq) + 2e-
Cu2+(aq) + 2e- ｾ＠ Cu(s) 
is 
I. D.G0 - RT ln aznZ+ 

acu2+ 

2. t:.G0 + RT ln aznZ+ 
acu(s) 

3. f:.G0 - RT ln azn(s) 
acuz+ 

4. f:.G0 + RT ln aznZ+ 
acuZ+ 
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68. $ACf?ICrl ｾ｡Ｍｾｬｴｩ＠ ns1np1 ｾ＠ tR11fOT *t ｡ＭｾｃｲｬｃＱａ＠
.;> " 

ｾＭＳＱ｣ｦｦｭ＠ t1G CfiT ｾ＠ 6 

68. The lowest energy-state of an atom with 
electronic configuration ns1np1 has the term 
symbol 
I. 3pl 2. lpl 

3. 3pz 4. 3po 

69. cti1c>!l$tl CflU1T ｾ＠ m<T ＳＱＭＭｾｾＭＭｾｾｾｾ＠ *t ｾ＠
q;'r 3Crl<t ｾ＠ ｾ＠ ｾ＠ tfl(>!"O'f ｾ＠ ｾ＠ Jt ｾ＠
ｾ＠ ｾ＠ 6. ｾ＠ 6 (l)alcr5'tai<4"!,(2)Gfct 

F<i{, (3) arcrs'tal<"'fi C1m ｃ＼｟ｾＧｦ＼ｈ＠ I ｾ＠ ｾ＠

Jt ｾｾｲＺ＠ ｾＨ｡ＩＬ＠ (b)Cim(c), ｾ＠ ｾ＠

ＳＱＮＮＭｾｾ＠ ... ｾｦｓｴ＾ｾｉｊｬｴ＠ CfiT ｾ＠ｾ＠ 6 

E 

I. I, 2, 3 
3. 3, 1, 2 

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

69. Energy of interaction of colloidal particles as a 
function of distance of separation can be 
identified as (I) van der Waals, (2) double 
layer, (3) van der Waals and double layer. 
The correct order of interactions in the figure 
corresponding to curves (a), (b) and (c), 
respectively, is 

E 

I. I, 2, 3 

3. 3, I, 2 

(C) 

2. 2. 3, I 
4. I, 3, 2 
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70. The packing factor (PF) and number of atomic 
sites per unit cell (N) of an FCC crystal 
system are 
I. PF = 0.52 and N = 3 
2. PF = 0.74 and N = 3 
3. PF = 0.52 and N = 4 
4. PF=0.74andN=4 

70. 1JCfl FCC ｾ＠ ｾ＠ ｾ＠ ft:Rr ｾ＠ 7fUTCfi 
.;> .;> .;> 

(PF) nm ma ｾ＠ ｾ＠ tR11fOT ｾ＠ *t 
.;> 

ｾＨｎＩＶ＠

I. PF = 0.52 c=fm N = 3 

2. PF = 0.74 (;tiT N = 3 

3. PF= 0.52c=fmN=4 

4. PF= 0.74c=fmN= 4 

3ITCITIP ART 'C' 

71. D.C. qM«hJtch'l (DCP) *t 3l't$ ｾ＠ "ftiG 
cn&I:(1JJich'l (DPP) 31fUq; ｾ＠ f" I ｾ＠ ft:Rr 

.;> 

71. 

ｾ＠ CfiT'tU1T 'R fcffiR" ｾ＠
A. DCP *t .wia:rr DPP :# ＳＱＭｾ＠ trm Cfi"A" 

M6 
B. DCP *t ＮＳＭｦｑＭｾｔｦ＠ DPP * ＳＱＭｾ＠ trm 

31fUq; M t 
C. DCP *t ｾ＠ Jt ｄｐｐｾ＠ cfi&I«)"JIA *t" 

.;> 

ｾｾｍＶＱ＠

ｾ＠ CfiRUT 6/6 
I. ACimC 

3. ｂｾ＠

2. snmc 
4. ａｾ＠

Differential pulse polarography (DPP) is 
more sensitive than D.C. Polarography 
(DCP). Consider following reasons for it 
A. Non-faradic current is less in DPP in 

comparison to DCP 
B. Non-faradic current is more in DPP in 

comparison to DCP 
C. Polarogram of DPP is of different shape 

than that of DCP 
Correct rcason(s) is/are 
I. A and C 
3. B only 

2. Band C 
4. A only 
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72. Q"q; ｾ＠ ｾ＠ ｓｬｦ＿ｴｾｦｃ＼Ｚｴ＠ ｾ＠ ｾ＠ ｾ＠

ｾｫＱｑｾＨＱ＠ ｾｵｩｩｬ｣ＺｻＱ＠ tR ftfflR ｾＺ＠

72. 

73. 

A. ｓｬｦ＿ｴｾ｣ＨＢｉｾＡｔｉ［ｲ＠ JlUj ｾ＠ ｾ＠ ｾｾ＠
B. 3 ｣Ｍｾ＠ "1 01 ｾ＠ 'l)l'"liCf(i 1;rq;m ｾ＠ ｾ＠ cftac:rr ..> 

C. ｾ＠ ｾ＠ 3i I Cf'f!l "1 01 
.,) .,) 

ｾ＠ ttu 1fiW "* ｾ＠ ｾ＠ ｓｬｦ＿ｴｾｬｬＨｩ＠ ｾ＠ ｾ＠

ｾｾｾｾＱＶ＠

I. A <1'm 0 

3. A <=fmC 

2. 0 <=rm c 
4. ｣ｾ＠

Considering the folio" ing parameters with 
reference to the lluoresccncc of a solution: 
A. Molar absorptivity of fluorescent 

molecule 
13. Intensity of light source used for 

excitation 
C. Dissolved oxygen 
The correct answer for the enhancement of 
fluorescence with the increase in these 
parameters is/arc 
I. A and £3 
3. A and C 

ｾ＠ c;rmm 
I. 1.33 
3. 1.73 

2. 
4. 

8 and C 
Conly 

2. 1.53 
4. 1.93 

73. The geometric cross section of 12sSn (in 
barn) is nearly 

I. 1.33 
3. I. 73 

a Ｇ ｳｩＮｚｵｫｩｾ＠

b. ｦ ｈｏｩＺｫｾ＠

c. ｪ ｾ＠ .. ｡ｾ＠ .. 
-+----

d Negeshl 1..... r· - HC-.cR-

v SnR. [__ . 
ｾ＠ f1t<;no:r ｾ＠
I. a-ii; b-i; c-iv; d-iii 
2. a-i; b-v; c-iii; d-iv 
3. a-iv; b-iii; c-ii; d-i 
4. a-ii; b-iii; c-iv; d-v 

2. 1.53 
4. 1.93 
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74. 

75. 

75. 

76. 

Match column ;\(coupling reactions) with 
column B(reagcnts) 

ｾ＠ Ｍ ｾＬＮ Ｍ
ｾ＠

- Coklmna-1 

suzuki ｣ｏｵｰｬｾ＠ -li CHr-cHCOPil l Heck Cooping I" RB(OH)2 .. I Sonogashtra Coupling ki. ｐｨｃｏＨｃｈ Ｑ Ｉｾｮｬ＠ I 
I 

HC:CR 
I d. Ncgcshi ｣ｯｵｰｾｮｧ＠ rv . 

j . 
L IV SnR. 

1 --·---The correct match is 
I. a-ii; b-i; e-iv: d-iii 
2. a-i; b-v; c-iii: d-iv 
3. a-iv; b-iii: c-ii; d-i 
4. a-ii; b-iii: c-iv; d-v 

lhlflhh'H q;r Ｓｦｔｃｈｦｴｾ＠ ｾ＠ p tmnUTJIT 
.,) 

ｾ＠ Jn<tfl'l<t>{uJ ｾ＠ ｓｬｩｬＱｾｲＺ＠ 14, t 3, <=rm 
-..4 ｾＮ＠ Cf6 ｾ＠
I. H;P,Ow 2. 115P,07 
3. II; P.10M 4. ｉｉ ｾ ｐＬｏ ｱ＠

The oxoacid of phosphorus having P atoms 
in +4. +3. and +4 oxidation states 
respectively. is 
I. l lsP,O,o 
3. ll 5P,Os 

2. 
4. 

ｉｉ ｾｲＬｯＷ＠

II 5P,09 

llk:.l' nur ｉｉｾ｝Ｇ＠ ｾ＠ ｶｬｬｬｾ｣ｦｴｬｬｩ＠ ｾ＠ ｓｦＧＱＱｾｲＺ＠

I. ｬＱＧｈｊＴＰＱＨＱＱｾ＠ <=rm il(1¢lh<'!<Rlll 
.,) 

2. il(1¢lh<'!<Rlll <=rm ＱＱＧｈａＰＧＱＨＱＱｾ＠ ｾｦ｣ｬｦ｣ｈｉｾｴｬｬｬ＠
.,) ' 

3. il(11Slh<'I<Rlll nur il(1¢lh<'I<Rlll 
.,) .,) 

4. tffi1cf; nUf ＸＧｈｊＴＰＱＨＱＱｾ＠ ｦｃｉｻｉｾｴｩｬｬ＠

76. The geometries of'[8r.1r and [1,1'. 
respectively, arc 
I. trigonal and tetrahedral 
2. tetrahedral and trigonal bipyramidal 
3. tetrahedral and tetrahedral 
4. linear and trigonal pyramidal 

77. as tfl"l.-(1 ｾ＠ .3fm1R :ifi:OIIliCI1 [0,2lluf ..> 

ｾｾ＠

I. clo.w- ｾ＠

2. arac:lmu - ｾ＠

3. ｨｹｰｯＭｾ＠

4. ｮｩ､ｯＭｾ＠
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77. 

78. 

According to Wade's theory the anion 
[13,21 l12J2 adopts 
I. c/oso-structure 
2. araclmo - structure 
3. hypo - structure 
4. nido - structure 

2. 

3. 

·1. 

78. Considering the inc11 pair effect on lead, the 
most probable structure of PbR2 (R = 

Ｒ Ｌ ＶＭｃ Ｖ ｈ ｾ ＨＲ Ｌ Ｖ ＭＧ ｐｲ Ｒ ｃ Ｖ ＱＭＱ ＮＱ Ｉ Ｒ ｬ＠ is 

2. 

3. 

4. 

R 

ｾｾＭ Ｇ ｾｒ＠
ｒｾＧＧＧＱｐｉ｜ｊｳ［［＠ p\) 

R 
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79. ｅｴｍｧｬＳｲｾ＠ 3 (i("'llCHiaif ｾ＠ SbCI3 cfi'i ｾ＠
ｾ＠

'Q'qi ｾ＠ X ｾ＠ 61 Sbl3 ｾ＠ｾ＠ (i("'llCHI<Tl, X 
ｾ＠

ｾ＠ 'Q'q; (i("'llCHI<Tl ｾ＠ ｾ＠ ｾ＠ Y ｾ＠
ｾ＠

6, oRr ｾ＠ ｾ＠ Y cfi'i mvrr I D-GI§<4<h'i<a 

6, ｾ＠ ｾ＠ Sbcdr ｾＺｴｬｦＱＺｲｴｬＺ｡＠ ｾ＠ ｾ＠

ｾ＠ 61 ｾ＠ xt=rm v 6, ｾｾｲＺ＠
I. SbEt, t=fm [Sb(Et)I2Jn 

2. Sb(Et1)CI t=fm [Sb(Et2)Cl]n 

3. SbEt, i=1m [SbEt20r2]n 

4. Sb(Et)l3r2 t=fm [SbEt(1)(13r)], 

79. The reaction of SbCh with 3 equivalents of 
EtMg8r yields compound X. Two 
equivalents of Sbl3 react with one equivalent 
of X to give Y. In the solid state, Y has a 
I 0-polymeric structure in which each Sb is 
in a square pyramidal environment. 
Compounds X and Y respectively, are 
I. SbEt, and [Sb(Et)I2Jn 
2. Sb(Et2)CJ and [Sb(Et2)Cl]n 
3. SbEt3 and [SbEt2Br2Jn 
4. Sb(Et)8r1 and [SbEt(I)(Br)], 

80. ｾ＠ I ｾ＠ ｾ＠ CflT f1«;rr.; ｾ＠ II ｾ＠
ｾ＠ ｾ＠ -

Ｄ＼Ｇｬ｣ｴ＿ｉｾｃｦｬ＠ tiSflCRUI, Ｈｾ＠ ｾ＠ torr 't""' ft:lv 
ｾ Ｚ＠ ＳＬＨＱｻｃ＼ｉｾＢｉ＠ 6) * ｾ＠
ｾ＠

( II 

(i) Fe( II)- (A) 'It - > 7t* 
protoporphyrin rx 

(ii) [Mn(TT20)6ICI2 (B) ｾ＠ .3r.1ll(1 d ｾ＠ d 

(iii) (Co(II;PMCl2 (C) ｾｾ､ｾ､＠
(D) M > L 'iiWl ｾｾｾｱ［ｾ＠

mr 3m"{ 6 
I . (i)-(A), (ii)-(C) <1m (iii) -(£3) 

2. (i)-(D), (ii)-(13) t=fm (iii)-(C) 

3. (i)-(A), (ii)-(C) t=fm (iii)-(D) 

4. (i)-(A), (ii)-(B) t=fm (iii)-(C) 

80. Match the complexes given in column 
I with the electronic transitions (mainly 
responsible for their colours) listed in column II 
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I 1 ll 
(i) Fc(IIH>rotoporphyrin IX (A) Ａｴ ｾｸ＠

(ii} (Mn(l120>.]CI, (D) spin alloWOtl d - ) d 
r(iii} [C'.o(TlzO>.lCiz ＨｾＡ＠ ｬｬＨｬ｟ｩＡＡ｟ｾｏｲｩｬｩ｣ｩ､｣ｮ＠ d - ) d . --= 

(D) M - ) L charge tnmsfcr 

The correct answer is, 
I. (i)-(A), (ii)-(C) and (i ii)-(B) 
2. (i)-(D), (ii)-(B) and (iii)-(C) 
3. (i)-(A), (ii)-(C) and (iii)-(D) 
4. (i)-(A), (ii)-( B) and (iii)-(C) 

81. [lr(Ph3P)1Cl] * ｾ＠ C- ll···lr agostic 
31..-<l) ... ｾｦｳｨｾｬ＠ ｾ＠ fmr ｦＮｏｬｨｬＱｾｦ｀ＨＱ＠ ｾ＠ ｾ＠

d'T<)' ｾｉ＠

81. 

82. 

A. 1H NMR fc)CfQ'l * C-H ｾ＠ 3l:..T.l ｾ＠* fi!mq; ｾｾｉ＠
13. e - ll t- ｾ＠ ＼ＧｾＢｷｲｲ＠ ｾ＠ am g 
C. lR ｦ｣Ｉｃｦｾａ＠ * vc.u 3Ul cR'1T ｾ＠ *t 

3ttt fi!mq; ｾ＠ ｾ＠

mrr :m=R" ｾｾ＠ gl 
I. A ntiT C 

3. A ntiT B 

2. B ntrr C 

4. ｣ｾ＠

The following statements are given 
regarding the agostic interaction C- H · · ·lr 
observed in [lr(Ph3P)3Cl]. 
A. Up field shift of C- 11 proton in 11-1 NMR 

spectrum 
B. Increased acid character of C- H 
C. vc.11 in IR spectrum shifts to higher 

wavenumber 
The correct answer is/arc 
1. A and C 
3. A and B 

2. Band C 
4. Conly 

f.Olk'!fi>)f@(1 : A. [Mn(115-Cp)(CO)J]. B. [Os(r{ 
Cph], C. [Ru(115-Cp)z) ntrr D. [Fe(115-Cp)z], * 
ｾｾｾｃｰｾｾｲＺｾ＠

qfufat:r (M ＳＱＭｾ＠ g, ｾ＠ g 
I. D ntiT A 

3. C <itn' A 

2. D ntiT B 

4. C ntrr B 
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82. Amongst the following: A. [Mn(T] 5
-

Cp)(COhJ, B. [Os(TJ5-Cp)l ], C. [Ru(115-Cp)2j 
and D. (r:c(TJ5-Cph], the compounds with 
most shielded and deshiclded Cp protons 

83. 

83. 

84. 

84. 

respectively, arc 
I. D and A 
3. C and A 

2. D and l3 
4. C and B 

URJ Cf<'IR:tl [Ru6(C)(CO)d, [Os<(C)(C0) 1s] 
(-fm [Ru5(CXCO),(,] * ｾｦｴＡｳｩｴ＠ <f:t <fi<'r ｾ＠

.:> 

ｓｦｩＣｬｾｦＺ＠ 6, 5 (M 5 ｾｉ＠ ｾ＠ ｾ＠ t" ｾ＠
trcr3101Aif.'l<1 'f'i;('tl0114 g ｾｲＺ＠
" .:> 

I. c/oso, nido (itrr nido 

2. closo, nulo (itrr arachno 

3. arachno, closo (itrr nido 

4. arachno, nido (itrr clo.w 

Total number of vertices in metal clusters 
[Ru6(C)(CO)n], [Oss(C)(CO),s] and 
I Ru5(C)(C0)16] arc 6. 5 and 5, respectively. 
The predicted structures of these complexes, 
respectively, arc 
I. closo. nido and nido 
2. closo, nido and araclmo 
3. araclmo, clo.w and n;do 
4. arachno. nido and c/oso 

ｾ＠ Kt[Cr(CN)6] (A). K4[Fc(CN)6) (8 ), ..> 

KJ[Co(CN)(,l (C). (itrr K,[Mn(CN)6l (D), * ｾ＠
ｾｭｯ［ｾｾｾｾｾｾｴ＠

I. A. 8 ntfT C 

3. A (itrr D 

2. 8, c (-fm I) 

4. 8 (-fmc 

Among the complexes. ｋ ｯｾ｛ｃｲＨｃｎＩ Ｖ ｝＠ (A). 
ｾ｛ｆ｣ＨｃｎＩ Ｖ ｝＠ (B). K3fCo(CN)6] (C), and 
K4[Mn(CN)c,] (D), Jahn-Teller distortion is 
expected in 
I. A , 8 and C 
3. AandD 

2. 8. C and D 
4. B and C 

85. A * ｾ＠ Ar- R (-mnrc; 3('q'1C,) Cf;T 3'1 q 'tl ｾ＠ 'h .:> 

fc)<>flq01 ｾ＠ ｾ Ｎ＠ ｾ＠
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85. 

86. 

86. 

87. 

A 

I. R = CH3 

3. R = CH2C0Ph 
2. 
4. 

R = CII2Ph 
R = CII2CF3 

The reductive elimination of Ar-R 
(coupled product) from A is facile when 

Ph Ph ,; ex\ /Ar 
Pd....._ 
ｾ＠ R 

Ph/\ 

A 

Ph 

I. R = C!-13 

3. R = CH2C0Ph 

I. 2Cu2
' ({1.IT 6 

3. 2Cu • ({1.IT 6 

2. R == Cll1Ph 
4. R = CH2CF, 

2. 2Fc2
' ({1.IT 5 

4. Fe2
' c:rtrr 3 

The total number of metal ions and the 
number of coordinated imidazole units of 
histidine in the active site of oxy-hemocyanin, 
respectively, arc 
I. 2Cu2

' and 6 
3. 2Cu' and 6 

2. 
4. 

2f-eH and 5 
Fe2

• and 3 

ｾ＠ A Jl ｾ＠ wfi' H202. *t ｾ＠ RT'L-m:l' 

ｾＮ＠ fsm:rr3IT q;r ｾ＠ B Jt ｾ＠ om)' 

ＳＱＱ＼ＧｦｦＱＱｃｦｩｻｕＨＯｾ＠ ｾ＠ \?l(>IJ$ll 

Ｏ｜［ｉｬ ｬ ｾｾｾ＠ ｕ Ｚ ｾ＠
I. ｾ＠ it 31i'ffft4i{DI (a) ffc(CN)6p- > [Fc(CN)6j+' 
II. lffi{ it 311'ffft4i{DI (b) ｦｬ＿｣Ｈｃｾ ｉ Ｔ Ｍ >fi"c(CN)J l· 

ｬｬｬＮ ｾ ｩｴ ｾ＠ (c) Mn04- - > Mn"' 
IV. l!fR it ｾ＠ (d) Mn'·' >MnH 

w 3m"{' t 
I. I - (a); II - (b); III - (c); IV - (d) 
2. I - (b); II - (d); Ill - (c); IV - (a) 
3. I - (c); II - (d); III - (b); IV - (a) 
4. I - (d); II - (a); III - (c); IV - (b) 
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87. 

88. 

88. 

89. 

Match the action of H20 2 in aqueous 
medium given in column A with the 
oxidation/ reduction listed in column B 

- - I 
A:actinnof J!20 1 B:typcofrcaclion ! 

l. Oll.iclation in acid (a) fl7c(CN)6Jl- - > rt"c(CN)6J4 1 

II . Oxidation in hru;e (h)JFc(CN)614 > LFc(CN}6jl I 
m.Rcductioninacid (c) Mn04 > Mn1+ 

ｾ ｲ ｶ｟ Ｎ ｟ ｒ ｟ ｾ ｟ ｬｵ ｟ ｣ ｴ ｟ ｩｯｯ＠ __ ｩ ｮ ｟ ｨ ｟ ｍ ｟ ｣ ｾ Ｈ ｟ ､ ｟ Ｉｍ＠ __ ｾ ｟ ﾷ ｟ﾷ｟ ＾ ｟ ｍ ｟ ｮｾ＠ ___________ j 

I. 

The correct answer is 
I. 1- (a); ll - (b); 111 - (c): IV - (d) 
2. 1- (b); [J - (d); Ill - (c); IV - (a) 
3. 1- (c); II - (d); Ill - (b); IV - (a) 
4. 1·- (d); 11 -: (a): 111- (c): IV - (b) 

't!C!1" ｾ＠ ｾ＠ lTTC1 .3-m M q;r 31 q ｩｬｾ＠ (1 ｾ＠
ｾ＠ ｾ＠

ｎ ｍｉｾ＠ ｾ＠ t1 311<tfi1Cfi{U( Q"{" ｾ＠ ｾ＠ 't!C!1" 
ｾ＠

EPR ｾ＠ t<1f ｾ＠ ｾ＠ g11 "' 2.2 ({1.IT gJ "" 

2.0 61 #R1 ｾ＠ ｦｾｃｦ＼［［ｬＡ＿ｬ｣ＱＱ＠ q;r ｾ＠ ｾ＠ *' 
ｾ＠

mn- ｾ＠ ｾ＠ ｾ＠ fcl;-m 0lT ｾＶＮ＠ Mt 

I. Zn 
3. Cu 

2. Sn 
4. Fe 

The reduced form of a metal ion M in a 
complex is NMR active. On oxidation. the 
complex gives an EPR signal with g11 :::: 2.2 and 
gi :::: 2.0. Mossbauer spectroscopy cannot 
characterise the metal complex. The M is 
I. Zn 2. Sn 
3. Cu 4. foe 

A 

H3C 
ｾｃｈ Ｓ＠

2. CH4 

3. 
ｾｃｈ Ｓ＠

H3C 

CH3 

4. A 
H3C CH3 
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89. The least probable product from A on 
reductive eliminati on is 

Ph Ph 
'\.I 

＼
ｰＧＭＮＮＮ｟ ｍ ｾｃｈＳ＠

P./ 'cH3 

ptf \h 
A 

I. 

2. 

3. 

·I. 

90. ｾＱ］ＰＱｦｦｩｦｭ＼Ｑ＠ ｾＳｲｲ＠ "H ｾ＠ cfi'r ｾ＠
ｾｾ＠
" (i) 2H20 ,. Ca - > ｃ｡ ｾ＠ ｾ＠ 2011 ·t- 111 
(ii) nii20 1 Cl - ) ICI(Il!O),.I 
(iii) 61-120 I Mg2' - > ｛ｍｧＨｬｬ Ｒ ＰＩ ｾｯ ｬ Ｒ Ｇ＠
(iv) 2H20 2F2 - > 411F • 0 1 

I. (i) 3iiCf'(l"l<hH<h. (ii) ｾＨｩｩｩＩｾ＠ (1"tiT (iv) 

}iq'tllll<h 

2. (i) 3i1Cf'(l"!Chl{<h. (li) ｾＮＨｩｩｩＩｾ＠ om (iv) 

}iq'tllli<h 

3. (i) ｾＮ＠ (ii) 3iiCf:ffi<hH<h. (iii) 3Nillli<h C1'm 
ＨｩｶＩｾ＠

4. {i) ｾＮ＠ (ii) }iq'tllli<h, (iii) 3f1Cf:ffi<h i{<h c=rm 

ＨｩｶＩｾ＠

90. Water plays different roles in the following 
react ions. 

(i) 21120 + Ca > Ca2
' ｾ＠ 2011 + 112 

(ii) nl l20 + Cl - > rct(II"O)nl 
(iii) 6I·b0 + ｍｾｴ＠ > [Mg(1 120)c.f 
(iv) 21120 + 2F2 - > 411F + 0 2 

The correct role of water in each reaction is. 
I. (i) oxidant. (ii) acid, (iii) ba:.c and (iv) 

reductant 

24 

2. (i) oxidant, (ii) base, (iii) acid and (iv) 
reductant 

3. (i) acid, (ii) oxidant. (iii) reductant and 
(iv) base 

4. (i) base. (ii) reductant, (iii) oxidant and 
(iv) base 

91. ｾ＠ ｾ＠ 71'$" ｾ＠ * Pt-·111 -H ｾ＠ crc=rm 

1t ｾ＠ ｾ＠ ｾ＠ ｾｫＱｦｦｩｦｦｩｬＨＱ＠ * ｾ＠ Cfi't;r ｾ＠

ｾｾｭ］ｲｲｾ＠

Ph 

I 
ｐｨＳｐｾ＠ C 

/Pt-111 1.32A 
Ph3P C 

\Ph 
I. M (cr) > L(cr) c;m M(rr) - > L(:t•) 

2. L(cr) > M(n) c=rm L(n) > M(n) 

3. L(n) > M(n) C1'm L(cr) - > M(1t) 

4. L(;r) - > M(cr) Rm M(1t) - > L(1t*) 

91. With respect to cr and 1t bonding in Pt-HI in 
the structure given bclo'', \\ hich of the 
following represent the correct bonding 

Ph 

I 
ｐｨＳｐｾ＠ C 

/ Pt-111 1.32 A Ph3P C 

\Ph 
I. M(cr) - > L(cr) and M(1t) - > L(1t*) 
2. L(cr) - > M(1t) and L(1t) - > M(;r) 
3. L(1t) - > M(1t) and L(cr) - > M(1t) 
4. l.(1t) - > M(cr) and M(1t) - > l(1t*) 

92. ｾ＠ IFc(phcnHNCShJ (phcn ｾ＠ 1,10-

phcnanthrolinc) ｾｾｾａｬｬ＠ ｾｉｒｕｔ＠ ｾｦｩｴＺｲｲ＠

ｾｉ＠ ｾ＠ 250 Cim !50 K tR" CFSE Rm ｾｴ＼ｾｲ＠ ｾＮ＠

ｳｮａＧｾｦＺ＠

I. 0.4 t:l •• 4.90 BM Rm 2.4 11 •• 0.00 BM 

2. 2.4 11 •. 2.90 UM Rm 0.4 11 •• 1.77 AM 

3. 2.4 1\ • 0.00 BM Rm 0.4 Ll •• 4.90 BM 

4. 1.2 1 •• 4.90 BM Rm 2.4 11. , 0.00 OM 

I 

I 
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92. The complex [Fc(phcnh(NCS)11 (phcn = I, I 0-
phcnanthrolinc) shows spin cross-over 
behaviour. CFSE and ｾｴ｣ｲｲ＠ at 250 and 150 K. 
respectively arc: 
I. 0.4 Ll., 4.90 BM and 2.4 Lt., 0.00 l3M 
2. 2.4 Ll., 2.90 BM and 0.4 Ll., 1.77 13M 
3. 2.4 L1. , 0.00 BM and 0.4 L1 •• 4.90 BM 
4. 1.2 Ll •• 4.90 13M and 2.4 Ll •. 0.00 8M 

93. ｾｾｾｾｬａ＠ ｾ＠ ｾ＠ ｾｨｔｩｦｦｩｾＨＱ＠ ｾ＠ tR fcroTr 
" 
ｾ＠

A. ｵｯ Ａｾﾷ＠ <ti'r ma:rr uo2' <R ｾｾ＠ ｾ＠

3H"liAI"1%1"1 ｾ＠ 6 
ｾ＠

B. U Cf>T U,08 , ｾ＠ ｾ＠ JIICf'fil$5 6 
C. [UO!(N01h(ll20)!].41110 ｾ＠ U <ti'f ｴｬｩａｯｲｃｉｾ＠

ｾ＠ "G:: 6 
ｄＮｕＰ Ｒ Ｒ Ｇｾ＠ 6 
ｾｾ＼ｒｾＶ＠

" 
I. A, L3 (1'm D 

3. L3, c (1'm 0 

2. A, C (1'm D 

4. A. L3 (1'm C 

93. Consider the following statements with 
res pee t to u rani u 111 

94. 

A. ｵｯｾ ﾷ＠ disproportionatcs more easily 
than uot 

B. U30 8 is its most stable oxide or U 
C. Coordination number or lJ in 

L U01(NOJh(H20h ＱＮＴＱＱｾＰ＠ is six 

D. UO/ is linear 
The correct set of statements is 
I. A, B and D 2. /\. C and D 
3. B. C and D 4. I\. Band C 

ｅｴｾｅｴ＠
2 Et -= Et • C02 

IR,P)!Ni( 1,5· ｾｹ､ｴｬ＼ｬＢｬＢＧｬｯＢＢＢｾ ｾ＠ ａｾ＠

Et 0 0 

34{)Cf(1 Mi<1{UI ｾ＠ ｾ＠ ｾｨｔｩｦｦｩｦｦｩ＼Ｑ＠ ｾ＠

ｾ＠ｾ＠ Cfi'to:r ｾ＠ ｾ＠ t? 
I\ . Ni(Plq2 (I ,5-cyclooctadienc) ｾ＠ ｃｏｾ＠

ｾ＠ Cfi{(1l' 6 
LJ. co2 q;r ｾｲ［Ｚｲ＠ ｾ＠ 6 

25 

94. 

C. Et = Et em ｾｲ［Ｚｲ＠ ｾ＠ 6 
ｾ＠ 3ITI'{ 6 
I. I\ <1tn B 

3. C(l'm A 

2. B <1mC 

4. A, B <1mC 

For the above conversion, which or the 
following statements arc correct'! 
I\. C02 combines with ｎｩＨｐｒ Ｎ ＱＩｾ＠ ( 1.5-

cyc looctad ienc) 
B. Insertion of ｃｏｾ＠ occurs 
C. Insertion of Et = Et takes place 

The correct answer is 
I. A and 13 2. Band C 
3. C and I\ 4. I\, l3 and C 

95. (NI I Ｑ ｨ｛ｃ｣ＨＧｎｏ ｾＩ｣ Ｎｬ＠ (Z) ｾ＠ ｾ＠ ｾｫＧｬｦｦｩｾ＼Ｑ＠

ｾ＠ tR ｦ｣ｲｯｬｲｾ＠

A. Cc <ti'f ｴｬｩａｯｲｃｉｾ＠ ｾ＠ 12 6 
B. Z ｊｩｏｔｬｩＺｬｊ］ｾ｣ｨＧｩｌｉ＠ 6 

Ｎ［Ｉｾ＠

C. Z ｾ＠ Jil<t'filCfl{OI Ｓｾ＠ 6 
ｄＮｚｾ＠ <ti'f Ph1PO ｾ＠ ｾ＠ ｾ＠ ｾ＠ 6 

ｾ＠

ｾ＠ Cc <ti'f ｴｬｦａｯｲｱｾ＠ ｾ＠ 10 6 
ｾｾＶ＠

I. /\ , B <1m C 

3. 13. c <1m[) 

2. B, A <1m D 

4. A, C (1trf D 

95. Consider the following statements for 
(NI ｉＮｾＩ Ｒ Ｑｃ｣ＨｎＰｾＩ｣Ｎｊ＠ (Z) 

A. Coordination number ofCc is 12 
13. Z is paramagnetic 
C. Z is an oxidising agent 
D. Re<tction of Ph1PO with Z gives a 

complex having coordination number I 0 
ror Cc. 

The correct statements arc 
I. A. l3 and C 2. B. I\ and D 
3. B. C and D 4. A, C and D 
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96. ｾｍｦｦｩｦｦｩ｣ｴ＠ ｾＳＭｦｴ＠ ｾ＠ ｾ＠ lf ｾ＠
ｾ＠ 3('q'T'G 6 
ｾ＠

Ho2glfs 1 i. SOCI2. 
ii. NaN3, MeOH 

2. t-BuOK 

3. H3o• 

I. 2. 

R 
R=OH ¢ R=Me 

A 8 
NaNH2 NaNH2 NH3 (I) 

Br 
NH3 (I) 

OH Me 
Me 

1. A= ＬＮＮＮＧＮｾ＠
B= ＡＡ｟ｾ＠ . 

ciNH2 
ｾｬＮＮ｟ ｎｈ Ｒ＠ ｾ＠

NH2 
(1:1) w: ｾＭｦｯ＠

SfNH Ho2c ....... , ,• 

H02C 

OH 
Me 

2. A= ¢ B= QNH, 
NH7 

3. 4. 

Ｂｾ ﾷｃＺｂ］＠ (±) -0 
H02C• ...:..O 

A A 

96. The major product formed in the foliO\\ ing 

OH 
OH Me 

Me 
3. A= 

ﾷｾ＠
(,NH

2 

....-"'::::,.. ,r • B= y + '-.....?' 
ｾ ｎｈ Ｒ＠

I 

NH2 NH, 
(1 1) (1 1) 

OH Me 

4. A= (} B= Q 
NH2 NH2 reaction sequence is 

Ho2glfs 1. i. SOCI2, 
ii. NaN3, MeOH 

2. t-BuOK 

3. H3o• 

I. 2. w: : 0 

Ｍｾ＠Ho2c ....... , 
H02C 

.. 
4 . .), 

97. The major products A and Bin the lollowing 
reaction sequence arc 

R 

R=OH ¢ R= Me 
A 8 

NaNH2 NaNH2 NH3 (I) 
Br 

NH3 (I) 

OH Me 
Me 

1. A,. 0. B= 0 ·O Ｑ

ｾ ｎｈＲ＠
NH2 

NH, 

(1' 1) H02C = H 6 "tt)=o 
H02C• O 

A A 

OH 
Me 

2. A= ¢ B= QNH, 
NH2 

97. ｾｫｬｦｦｩｾ｣ｴ＠ ｾ＠ ｾ＠ lf ｾ＠ 3('q'T'G A 
ｾ＠

ctm B6 

OH 
OH Me 

Me 

3. A= c ·u B= 6 ｾ ｣ｩ＠
NHz 

. NHz 
NHz 

6- NH2 
(1'1) (1 1) 

OH Me 

4. A= Q B= Q 
NH2 NH2 
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AcO'¢ 
I. 

A cO 

3. 

A cO 

p-TsNH-NH2 
AcOH 

4. AcOtj: 

98. The major product formed in the following 
reaction is 

A cO 

I. 

A cO 

3. 

ａｾｾ＠

p-TsNH-NH2 
AcOH 

2. 

4. 

27 

99. ｦ［Ｉ＼ｫｬｦｦｩｾ＼Ｑ＠ ｾ＠ Sfi11 t" 1lmr ｾ＠ A 
..> 

elm ｒ ｾ＠

aq KOH aq KOH 
• B • A 

rt reflux 

1. A= 

2. A= 

3. A = 

4. A= B= ｴｾ＠
N 
H 

99. The major products A and B in the following 
reaction sequence arc 

\ -{C02Et 

3.A = /!_ ｾ＠
N C02H 
H 

) 

C02Et 

4. A = -{ 
ｎ ｾ ｃＰＲｈ＠
H 

aq KOH A aq KOH B 

rt reflux 
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ｾ＠
OH ｾｏｍ･＠

o,, 
1. A= ,.....)'_....._, ｾ＠

OH ｾ ｏｍ･＠

0 

0.5 equiv PhC(MehOOH 
1.0 eqUIV. Ti(QiPr)4 

1.2 eqUiv. (-)-OIPT 
CH2CI2, -20 °C 

/'- ＬＮＮＮＮＭＮＮＮＮＮＮＮＬＭＢＧ ｾ＠

B• 
OH .._/AOMc 

28 

•>--- ............ . Ａ ｾ ＢＢＧ＠2. A= ｾ＠ T ,.,.. '"' 
OH -..._::::- OMe 

ｾｾ＠

B= . ｾｈ＠ l!......r' OMe 

0,, 
3. "" B= I T A= - il OH OH 

OMe OMe 
o, 

4. A= B= I J· 
OH 

I 
OH 

OMe OMe 

100. The major products formed in the following 
reaction are 

ｾ＠
OH ｾ ｏｍ･＠

o., 
1. A = 

0.5 equiv. PhC(Me)pOH 
1 0 equiv. Ti(O'Pr)4 

1.2 equiv. (-)-DIPT 
CH2CI2, -20 °C 

B= OH I 
OH 

OMe OMe 

o , 
.9-"-:"' 'r, ｾ＠2. Ac v·'y y--""' B= 

OH ｾ＠ OMe 
OH .,:;;:A OMe 

o,, 
?" ( ' ＬＮ Ｏｾ＠3. A• ｾｾ＠ c B= 

OH I 6 OMe 
OH 

'.9"'oMe 
0 

ｾ ﾷＮｲｾ＠4. A• ｾ ｾ＠ B= u OH .! /)___ Oil / OM!! """ OMc 

I. ｾ＠ ｾ＠ ＲＭ ｴｲｮＧＳＱｍｾｦｈｉＰＱＭ ＳＭｗｦｲＮ［＠ t .;> 

ｊｦｴｴｾｒｾｭＮＮｾｾｴ＠

2. ｾ＠ ｾ＠ ＲＭｴｲｮＧＳＱｨＩｾｦｈｉＰＱＭＳＭｗｦｲＮ［＠ t .;> 

3ttt ｾ＠ * ｾ＠ ｭＮＮｾ＠ ｾ＠ tl 
3. ｾ＠ ｾ＠ ＲＭｾｩＤｾＱｃｦＧｦｦＡｾ＼ｨＩｒＺｾｉｩｬＤＵ＠ t 

Jt\"t ｾ＠ R ｾｲＺｊｩｬＤＰＱ＠ ｾ＠ ｭＮＮｾ＠

ｾ＠ tl 
4. ｾ＠ ｾ＠ ＲＭｾｩＤｾＱｃｦＧｦｩＧｬｾ＼ｨＩｒＺｾｓｩｬＤＵ＠ t (itrr 

ｾ＠ ifi'r ｾＭｦ｡＼ＴＩＴＰＱ＠ ｦ＿ｴ［［｡ｲｦ｡ｾ＠ t 

101. The correct statement about the foll owing 
reaction is 

0 cCNH1 

N F 
NaOH 

I. The product is 2-fluoropyridin-3-amine 
and reaction involves nitrene intermediate 

2. The product is 2-fluoropyridin-3-amine 
and reaction involves radical intermediate 

3. The product is 2-hydroxynicotinamide and 
reaction involves benzyne-like intermediate 

4. The product is 2-hydroxynicotinamidc and 
reaction involves addition-elimination 
mechanism 

I. 

( ｾ＠
Ph

0 N 

2. 

H /Ph 

ctJ 
H 

Pd(OAc)2 
PPh3, Et3N 

CH3CN 
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3. 
H /Ph 

ro 
H 

4. 

102. The major product formed in the following 
reaction is 

I. 

( ｾ＠ｰｾ＠ N 

2. 

l:f /Ph 

(!) 
H 

3. 

l:f /Ph 

Q:) 
H 

4. 

ｈｏｾ＠

Pd(OAch 
PPh3, Et3N 

CH3CN 

N.............._Ph 
I 

Ac 

t 03. f;lhl1ffiff!l{1 ｾｭ＠ ｾ＠ m ｾ＠ ｾ＠

ｾ＠ 3(=tt1G A (ftiT 8 ｾ＠

MeCMe 

HO Me 

KH 

THF 
16-crown-6 

rt 

A 

0 0 
ｂｲｐｨ Ｓ ｐｾ＠

n-BuU 
0°C 

29 

B 

Me 
1. A" Me-._y-.,

1
) .._,.CHO 

Me 

2. A= Me ,. CHO 

Me 

3. A= ｍ･ｾｃｈｏ＠

Me 

Me 
4. A• Me 

·""' 
I CliO 

Me 

Me 
8 ,. ｍ･ｾ ＮＮＮＭ ｴ ｾＮＮＮＮＮＮＮＮＮＮＮＮＮ｟Ｎ ［＠

Me 

B. Me "" 
I 

Me 
I 

Me 

Me 

' 1.. 

B• ｍ･ ｾ＠

Me 

Me 

B• Mc ,9 ....... J -
Me 

I 03. The major products A and B formed in the 
following reactions arc 

Me •• ｾ ｍ･＠

ｈｏｾｍ･＠

KH 

THF 
18-crown-6 

rt 

Me 
1 A= ｍ･ ｾＬ ｾ ＢＭＢＧ ｃｈｏ＠

Me 

2. A= Me 
I 

Mo 
I 

Me 

Me 

3. A= ｍ･ Ｎｾ ＮＮｬＮ｟＠

Me 

Me 

4 A= Me . I 
..; ' . 

Me 

CHO 

CHO 

CliO 

A 

Me 

B= ｍ･ｾ ｾ＠
Me 

Me 
B• Mo ...._ ) . 

I 
Me 

Me 

Be ｍ･ Ｌ｟ＮＺＺＺ ｾ ＯＢ ｾ＠

B• Mo 

Me 

Me 
I 

Me 

1 o4. f;lhrlffiruM ｾｭ＠ * m ｾ＠ ｾ＠

ｾ＠ ｾ＠ A(ftrr ｮｾ＠

1. A= 

1 l1, NH3(I) 

1i. allyl brom1de 

0 

):) 

1 PdCI2, CuCI 
A __ 0...!2:.:...• D_M_F_-_H!..:.20:___ 

2 ethanolic KOH 
B 

B= o<tf 
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0 
0 

ｾ ｏｈ＠2. A= ):) B= 

Me 

0 0 
II 

3. A= ｾ ＺＶ＠ B = ｍ ｾｏｈ＠

0 

ｯ ｾ ｱｹ＠4 . A= ｾ ＺＶ＠ B= 

104. The major products A and U formed in the 
foll owing reactions arc 

0 1. PdCI2, CuCI 

j) 1 Li , NH3 (I) 
A 

02. DMF-H20 .... 
ii. allyl bromide 2. ethanolic KOH 

0 o=<f? 1. A= 

ｾ＠ B= 

0 0 

ｾｏｈ＠2. A= ):) B= 

Me 

0 0 

3. A= ｾ ＺＶ＠ B= 

ｾ＠ OH 

0 o-<:p 4. A= ｾ ＺＶ＠ B= 

to5. ｾ＠ ＼ｨｬ｡ｮｾＧＪＧ＠ ｾ＠ ｾｍＱｾｾＨＱ＠ Ｇｦｃｉ＼ｴ＿ｾＬ＠

ｾ＠ ｾｦｲ｣ｲｲ＠ ｾＺ＠
IR (cm"1): 1680 
111 ｎｍｾ＠ (CDCh): o 7.66 (m, I H). 7.60 (m, HI). 
7.10 (Ill, Ill ), 2.50 (s, 31 I) 
13C 'Ntv1R (CDC h): o 190. 144, 134, I 32, I 28, 28 
m/z (EI): 126 (M ' . I 00%), 128 (M. 12, 4.9%) 
ｾｾＪｲｾｾ＠

. ﾷＺ Ｎ ﾷｾ＠ . 
. .f.: 

30 

I. 2. 
OAc 

0 
0 

0-< s 

3 4. 

ｾ＠
0 

105. 1\n organic compound shows following 
spectral data: 
IR (em.1): 1680 
111 NMR (CDCI3): o 7.66 (m, I H), 7.60 (m, 
I ll ), 7.10 (m. II 1). 2.50 (s. 3H) 
13C NMR (CDCIJ): o 190. 144. 134, 132, 128, 
28 
m/z (EI): 126 (M ' , I 00%). 128 Ｈｍ ｾ ＫＲＬ＠ 4.9%) 
The structure of the compound is 

B I. 2. 
OAc 

0 
0 

0-< s 

3 4. 

ｾ＠
0 

106. ｾｍＱｾｾＨＱ＠ ｾｱｪＨＱｻＰＱ＠ <@' ｾ＠ ｾ＠ <F fmr 
ｾｾ＼ｭＦｾ＠

I. i. a) NaOMe, Mel; b) NaCI,1ft<;rr DMSO, 160 °C; 
ii. a) LDA, -78 °C, TMSCI; b) t-BuCI, TiCI." 50°C 

2. i. a) NaOMe, Mel; ｢Ｉｾ＠ NaOH ｾｾ＠ HCI. 
c:rTtf 
ii. a) EtlN. TMSCI, rt; b) t-13uCI, TiCI4, 50 °C 

3. i. LDA. t-BuCI; ii. LDA. Mel; ｩｩｩＮｾ＠ NaOI I 
ｾｾ＠ I ICI. c:rTtf 

4. i. a) NaCI,1ft<;rr DMSO, 160 °C; b) Nal I. t-BuCI 
ii. a) #fcll'M'lGi. W; b) ｍ･ｬｾｾ＠ H1o· 
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106. The correct set of reagents to effect the 
following transformation is 

0 ｾ＠0C02Me u . 

31 

I. i. a) NaOMc, Mel; b) NaCI, wet DMSO. !60 °C; 
ii. a) LOA, -78 °C, TMSCI; b) t-BuCI, TiCI.1, 

50°C 
2. i. a) NaOMe, Mel; b) aq. NaOH then HCI, 

heat 
ii. a) Et,N, TMSCI, t1; b) t-BuCI, TiCL1• 50 °C 

3. i. LOA, t-BuCI; ii. LDA , Mel; iii. aq. NaOH 
then HCI, heat 

4. i. a) NaCI, wet DMSO, 160 "C; b) Nail, 
t-BuCI 
ii. a) morpholine, H'; b) Mel then H30 ' 

t 07. fa1Mffi ffil C1 ｾ＠ ｾ＠ m:"l!'crfctffi [A] <1trr 

[Bl cfi't ｾ＠ ［ｈｻｩＱＰｩｬｾ＠ tf 
0 POCI, 
｜ＡＮＮ ｎ ｾｏ＠ --- (A) -- [B) 

ti 

1. A= 

2. A= 

3. A= 

4. A= 

ｾ･＠
ｬｬ｟ｾｾ＠ CI -

N OP(O)CI2 
I 
H 

u N 0 
I 

P(O)CI2 

ｾ･＠
ｬｬ｟ｾｾ＠ CI -

N OP(O)CI2 
I 

H 

u N 0 
I 

P(O)CI2 

f:; c1° 
B = ｬｬ｟ ｾｾｃｉ＠

I 
P(O)CI2 

B= ｾｃｉ＠

107. The correct structures of the intermediates 
[A) and [B] in the following reaction arc 

(\ 
N 0 [A) 
I 
H 

S/15 CRS/15-1AH-3A 

1. A= 

2. A= 

3. A= 

4. A= 

ｾ･＠
ｬｬ｟ｐＬｾ＠ CI -

N OP(O)CI2 
I 
H 

ｾ＠
l!__NAo 

I 

P(O)CI2 

ｾ ｣Ｑ ﾰ＠
B= ｬｬ｟ｾｾ ｐ Ｌ｟ ｃｉ＠

I h'CI 
H 0 

f:; c1° 
B= ｬｬ｟ ｾｾｃｉ＠

I 
P(O)CI2 

B= ｾｃｉ＠

108. fa1MffiffiiC1 ｾ＠ SflJ1 H ｾ＠ ｾ＠
<fiT ｾ＠ A <1m ｾ＠ 3(=qyc; B tf 

.:> 
0 A 0 0 H2N-NH2 

Et02C)l..._ - Et02C)l...__)l..._ 
B 

1. A: UHMDS, AcCI 8= 

2. A: n-Buli, AcCI B= 

OH 

3. A: LiHMDS, AcOEt 8= JyoH 
ａｎＧ

Ｑ

ｾ＠

OH 

4. A: n-Buli, AcOEt B= J¢I;OH 
108. The correct reagent combination A and the 

major product B in the following reaction 
sequence arc 

B 
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) 

1. A: LiHMDS, AcCI 

2. A: n-Buli, AcCI 

3. A: LiHMOS, AcOEt 

4. A: n-Bull, AcOEt 

M 
ll)._N)) 

Ts 

I. 

AcHN 

2. 

3. 

4. 
OH 

F'4f(0Ac)2 
Pf"h1• ｅｴ Ｓ ｾ＠

I 

Ts 

B= -d. Et02C N 
H 

B= -d. Et02C N 

H 
OH 

B= i.rOH 
N 
OH 

B= hOH 
N 

OH 

ｾ＠

OH 

32 

109. The major product of the following reaction 
sequence is 

NHAc 
OH 

6j ＮＩＮＮＮ｟ｃｏｾ＠ Me ｾ＠

N Pd(OAch Pd(OAcn . PPh3, Et3N PPh3, Et3N Ts 

I. 
C02Me OH 

AcHN 

\ 

Ts 

2. 

. 
Ts 

3. 

Ts 
4. 

pyndine, toluene, - 40 °C 

;---------
S/15 CRS/15-1AH-38 
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I. 

2. 

3. 

4. 

PhMe2Si 

Etooc··· 

110. The major product formed in the following 
reaction is 

b 

PhMe2Si__f-COOEt 

I. 

2. 

PhMe2Si 

Etooc··· 

Cp, A Me 
Ti AI 

cp" 'cf ·Me 

pynd1ne, toluene, - 40 °C 

33 

3. 

4. 

111 . ｾｫｬｾｒｩｬＨｩ＠ ｾｾ＠ Sfi'R' ｾ＠ ｾ＠ ｾ＠

ｾ＠ AC1m Ｘｾ＠

1. 

2. 

3. 

4. 

A= 

i. PhMgBr 
Cui 

0 

c(Me 
Ph 

0 

A= o.:Jl_Me 
Ph 

0 

A = CCMe 
Ph 

0 

A= o.:Jl_Me 
Ph 

NaOEt 
A B 

0 

B = o.:Jl_CH2Br 
Ph 

0 

8 = c::l:CH2Br 
Ph 

cC B= Me 
Ph 

0 
Br ll 

B= ｣ｴｾｨｍ･＠

111. The major products A and B in the following 
synthetic sequence arc 

0 

(i'Me 
1. PhMgBr 

Cui NaOEt 
A B 
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1. A= d.:Me 
Ph 

0 

2. A = ('l·)(Me 

ｾｐｨ＠

3. A= 

0 

ｲＧＭ ｾｍ･＠
UPh 

80 B• cCMe 
Ph 

0 
8r 11 

8= U''Me 
Ph 

I 12. ｾｍｦｦｩｦｦｩＱＨＱ＠ ｾ＠ * ｾ＠ ｾ＠ 3(=q1G 6 
.:> 

rl-\, H 0 
ｾ＠ hv, acetone 

I. 2. 

3. 4. 

112. The major product formed in the following 
reaction is 

hv, acetone 

34 

I. 2. 

3. 4. 

tt3 . ｾｍｦ＼ＺｬｦｦｩＱＨＱ＠ ｾ＠ｾ＠ ＶＱＤｾＩ｣ｴ＾ｩ｡ＰＱ＠ ｾ＠ ＧｦｩｾｱｯＨＨｩｴ＠

1f ｾ＠ ｾＭｇｉｔｇＭｾ＠ ｾ＠ ｾＮ＠ ｾ＠ 6 

I. 
H H em 
H H 

2. 

ctb 
H H 

3. 

db 
H H 

4. 

db 
H H 

I 13. The hydrocarbon among the following having 
conformationally locked chair-boat-chair form 
is 

I. 
H H em 
H H 
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2. 
H H 

ctn 
A A 

3. 

ctb 
H H 

4. 

db 
H H 

114. f;lk"lffiffict ｾ＠ ｾ＠ * 3('qVVf ｾ＠

ｾｾ＠

I. 

2. 

3. 

4. 

OH 

1. (Boc)20, pyridine 

2. TBSCI, Imidazole 
3 UAIH(Ot-Bu)J 

EtOH. -78 °C 

ｔｂｓｏｾＧ＠
NHBoc 

OH 

ｂｯ｣ｏｾ＠
NHTBS 

OH 

ｔｂｓｏｾ＠
NHBoc 

QH 

ｂｯ｣ｏｾ＠
NHTBS 

114. The major product formed in the following 
reaction sequence is 

35 

I. 

2. 

3. 

4. 

I. 

2. 

OH 

1. (Boc)20, P:tridine 

2. TBSCI, Imidazole 
3. UAIH(Ot-Bu)J 

EtCH, ·78 °C 

ｔｂｓｏｾ＠
NHBoc 

OH 

ｂｯ｣ｏｾＧ＠
NHTBS 

QH 

ｔｂｓｏｾｾ＠
NHBoc 

QH 

ｂｯ｣ｏｾ＠
NHTBS 

Me 
hv, ) - OTIPS 

Me 

vycor filter 
CICH2CH2CI, 80 °C 
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3. 

4. 

115. The major product in the following reaction 
sequence is 

I. 

2. 

3. 

Me 
hv, ) - OTIPS 

Me 

vycor filter 
CICH2CH2CI, 80 °C 

36 

4. 

n6. ｾｫｊｦｻＺＩｾＨＱ＠ ｭｾｾ＠ Sfil1 ｾ＠ A rrm 13 <fi'r 
:H:tll011oQ ｾｉ＠

1 ｐｨ Ｓ ｐ ｃｈｃｏ Ｌ ｍｾ Ｎ＠

2 heat 
A 

B= cp 
H ,,r-: 

2. Ao ｾ＠ NJ "C02Me 

0 

H 
3. A= ａ｣ｏ ＯＧＧ ｎ ＢＢＢＭｾ ｻ ｜｜＠

H -
Meo,cf' 

4. A= 

0 

B= 

0 
H 

B = Me, N""'-.._/"' F.--
H .J 

HOH2t 

B= 

116. Structures of A and B in the following synthetic 
sequence arc 

0 

ａ｣ｏｾｎｾｃｈｏ＠
H 

1. A= 

2. A= 
v 
II 
0 

N-

1 Ph3P=CHC02Me 

2 heat 
A 

B= cp 
B= 

H 

' ( N 
v 

0 

B 

B 
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NBS 
Br Br Br 

o· AIBN 6· 6 6. + + 
CCI4 
heat A 8 c 

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

117. rn the following reaction, the ratio of A:B:C 
is(* indicates labelled carbon) 

NBS 
Br Br Br 

o· AIBN 6· 6 6. + + 
CCI4 
heat 

A 8 c 
I. 1:1:1 2. 1:2:1 
3. 2:1:1 4. 3:2:1 

118. ｾｫＡｑｭｍ＠ Ｍｉｄｾｾ＠ snlf ｾ＠ ｾ＠ ｾ＠ ｾ＠
.:) 

ｾＶ＠

I. 

2. 

37 

3. 

4. 

118. Structure of the major product in the fo ll owing 
synthetic sequence is 

1. Cui 

I. 

2. 

3 . 

4. 

119. ｊｏｉｾ｣ｲｴｫｴｦｩ｣ｲｴ＠ ｑｴＨ＾ｬ､ｾ｣ｲｴ＠ Q"{ ｾｫＡｑｒ＿ｉ｣ｴ＠ ｾｾ＠
.:> 

ｳｮｬｦｾｾｾｾＶ＠

1. Br2 
2. NaOEt, EtOH 

0 3. KOH, EtOH 
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I. 2. 

ay,H oyOH 
3. 4. 

by ｈｾｯ＠
OEt 

119. Major product formed in the following 
synthetic sequence on the monotcrpene 
pulegone is 

1. Br2 
2. NaOEt, EtOH 

3. KOH. EtOH 

I. 2. 

ay,H oyOH 
3. 4. 

by ｈｾｯ＠
OEt 

120. ｾＱＨＱＺ＠ ｾｉｩｲ＠ '8Aicf£1q A C'l"m B <tiT DMF ll .;) 

NaN3 ｾ＠ mtT ｾ＠ ｾ＠ w:rT 6 I ｾｫＱｾｾＨＱ＠

ｬｬｾｾｾＶ＠

38 

I . A ＩｦＧｃｦ［ｔｾｬＨＱＺ＠ ｾｾ＠ D C'1"m B ｾＱＨＱＺ＠ ｾｾ＠ C 
.;) 

ｾＶ＠

2. A ｾｦｦｬｦｬｬＧｦｬ＠ ｦＱＱｾ＠ C C'1"m R ＩｬＧ＼ｦ［ｔｾｬＨＱＺ＠ ｾｾ＠ C 
.;) 

anr6 
3. A ＩｦＧｃｦ［ｔｾｬＨＱＺ＠ ｾｾ＠ c C'l"m B Hflfll<t> ｦｬｬＧｾ＠ c 

anr6 
4. A ＩｦＧｃｦ［ｔｾｬＨＱＺ＠ ｾｾ＠ D C'l"m B ｾｦｦｬｦｬｬ＼ｴ＾＠ ｦｬｬＧｾ＠ D 

anr6 

120. Optically pure isomers A and B were heated 
with NaN-' in DMF. The correct statement 
from the following is 

I. A gives optically pure D and B gives 
optically pure C . 

2. A gives racemic mixture of C and B gives 
optically pure C. 

3. A gives optically pure C and B gives 
racemic C. 

4. A gives optically pure D and B gives 
racemic D. 

121. ｾ＠ ｾｦ｣ｎＧＨａｉｏｉｃｦ＾＠ 3J0T ｾ＠ 3lT'fU'aq:; ｾｾ＠ .,...\. - .;> .;) -'1116:1C.C'I q'>l 

ｾ＠ .3re' ｾ＠ ｾ＠ 180° <fiT trOT ｾ＠ tR 
" :nrcf;T ｾ＠ ｾ＠ ｾ＠ 61 ｾ＠ 6 

I. (J 

3. 8 
2. rr 
4. <P 

121. A molecular orbital of a diatomic molecule 
changes sign when it is rotated by 180° around 
the molecular axis. This orbital is 
I. a 2. rr 
3. 8 4. <p 
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122. ｾ＠ ｾ＠ ｾ＠ IR ｾ＠ ｴｬｬｩＢｬｬｲｾ＠ ms ｾ＠
ＳＱｾｳ［Ｚｦｬｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾＺ＠

Td E 8C3 

A, I I 
/\2 I I 
E 2 - I 

T, 3 0 

T2 3 0 

I. E + A1 

3. T1 

3C! 
I 
I 
2 

- I 

- I 

Ｖｓｾ＠ 6cr" 
I I x- ry·-rz1 

- I I 
0 0 2z-- xT-

l. x2 -y2 

I - I R,, R}. 
R, 

- I I X, y, Z, 

xy, yz, 
zx 

2. E + /\2 

4. T1 

122. IR active normal modes of methane belong to 
the irreducible representation: 

Td E 8CJ 

"· I I 
A! I I 
E 2 - I 

T, 3 0 

T! " .J 0 

I. E + A1 
3. T1 

3C2 
I 
I 
2 

- I 

-I 

6S1 6crd 
I I ｸＭ ｾﾷ ｶ Ｍ !-z-

I - 1 
0 ｾ＠ ｾｾＭ

2z-- x -

- l.x 2 l 
I - 1 R,. R}, 

R, 
- I I X, y. Z, 

xy, yz, 
zx 

123. ｾｫＧｬｦｦｩｾ･Ｑ＠ ｾ＠ ｾ＠ ｴｾｊｏｴｩＧｊｬｃＱ＠ m ｾ＠
I. Cll, 2. CH3CI 
3. Cli2CI2 4. CCI 1 

123. The symmetric rotor among the following is 

I. ｃｩｴｾ＠ 2. CII 3CI 
3. Cl-hCI2 4. CCI., 

124. 1H 'C1'trT •·•N ｾ＠ ＮＮＮＭ［ｱ｟＼ｴｊＧｉｾ＠ ｧＭｾ＠ ｾｾｲＺ＠ 5.6 <im" 

0.40 ｾｉ＠ ｾ＠ NMR ｦｾ＼ｴｾｍｫＺｴ＠ ｾ＠ ｩｬｒｩｬ＼ｨＧｴｾ＠ m 
·' 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ fct;m ｾ＠ f<fl mrrr 
q;r ｾ＠ 700 Mllz tR ｾＮ＠ <i6f 11N q;r 

ｾｾ＠

39 

I. 1750 Mllz 
3. 125MIIz 

2. 700 MHz 
4. 50 MHz 

124. The nuclear g-factors of 1H and 14N arc 5.6 
and 0.40 respectively. If the magnetic field in 
an NMR spectrometer is set such that the 
proton resonates at 700 MHz, the 14N nucleus 
would resonate at 
I. 1750 Ml lz 
3. 125 MHz 

2. 
4. 

700 MHz 
50 MHz 

125. ｾｾｱｻｊｏｉｉｏｉｃｦｩ＠ .3-l'UJ3IT ｾ＠ ｾｫＱｃＱａ＠ 31cR=m ｾ＠. .;) .;) 

ｾ＠ 41 \1101 3'\11T3-IT Cf;f ｾ＠ ｾ＠ ｦｾ＠ <t?I'Jl <4'1 

C1Chcrt'lih ｾ＠ fct;m aT ｾ＠ ｾＮ＠ ｾ＠ ｾ＠

I. AI$Sfl)da ｦｾ＼ｴ＿ｉＧｊｬｊＧｬ＠

2. JmCF(i ｦｾ＼ｴ＿ｉＧｊｬ＼ｩＢｩ＠

3. ｵｶＭｮｾ＠ ｦｾ＼ｴ＿ｦｩｬ＼ＴＧｬ＠

4. ｾ＠ ｦｾ＼ｴ＿ｦｩｬ＠ <1"1 

125. The spectroscopic technique, by which the 
ground state dissociation energies of diatomic 
molecules can be estimated, is 
I. microwave spectroscopy 
2. in fi·ared spectroscopy 
3. UV-visiblc absorption spectroscopy 
4. X-ray spectroscopy 

126. Ｄｾｃｦ＿ｉｾｃｨ＠ ｾ＠ ... ｾｉｴＡ＠ I s22s13s1 ｾ＠ ｂ･ｾ＠ 'C,;f1m 

ｪＬ＼ＢｬｦｾｩｃＱ＠ ｾ＠ ｾ＠ ｾ＠ q'G' ｾ＠ ｾ＠

1. 3S , 2. 3So 
" •s 4 's .J. U • - I 2 

126. The term symbol for the first excited state of 
f3c with the electronic configuration ts22s13s1 

is 
1. 's1 
3. 1Su 

2. 
4. 

121. ｾｫＧｬｦｦｩｾ･Ｑ＠ ｾ＠ ｾ＠ｾ＠ m-lrr ｾ＠ ｾ＠

I . ｾ＠ tll:t!Uiih l!Ch' 31'Hiii'JlC1 cWr ｾ＠ ｾｉ＠

2. Ｄ＼Ｇｾ｣ｴ＿ｉｾｃｨ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ 'HI'tiVI<h ｾ＠

ｾＢＨＧｾ＠ C1 q;ra:rr ｾｉ＠

3. ｾ＠ t1 l'tiU!Cfl ｾ＠ 'C!'Cfi fmN fftrvr 3fCffm 

ｾ＠ Wrc1 ｾｾｉ＠
4. ｾ＠ 'HI:tfUICh ｾ＠ ｾ＠ ｾ＠ tfl"lrC1 

q;r QT'NOi Cfi{(1T ｾｉ＠
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127. Which of the foll owing statements is 
INCORRECT? 
I. A Slater determinant is an antisymmetrizcd 

wavef unction 
2. Electronic wavefunetion should be 

represented by Slater determinants 
3. A Slater determinant always corresponds 

to a particular spin state 
4. A Slater determinant obeys the Pauli 

exclusion principle 

128. ｾ＠ CfiUT ｾ＠ t;lm1 Ｓ｣Ｍｾ＠ Ri (1 ｾ＠ .3lR 
ｾｫｩ＼ＢＱｃｈ＠ ｾ＠ ｾ＠ ｾＳｉｔ＠ ｾ＠ JRR ｾ＠ ｾ＠

.;) 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ (i) 1-d 6lTCRl ｾ＠ (i\,) . 

(ii) 2-d 6lTCRl ｾ＠ ＨＯ｜ ｾ ＩＨＱｭ＠ (iii) 3-d 6lTCRl ｾＨｩ｜ Ｓ Ｉ＠ I 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ 6lTCRl ｾ＠ ｾ＠ m:rr;r 

61 ｾ＠ ｾ＠ ｾ＠ ｾ＠ Jtm £\1, ａｾ＠ (1m £\, ｾ＠

ｾ＼ｔｾｾＶｴ＠

I . ｩ｜Ｌ＾ ｩ｜ Ｒ＾ｾＬ＠

3. i\3> i\1> i\ , 
2. A,= i\2 i\1 
4. i\3> 11,>i\l 

128. Compare the difference of energies of the 
ftrst excited and ground states of a pa11icle 
confined in (i) a 1-d box (L\.1), (ii) a 2-d 
square box (/\2) and (iii) a 3-d cubic box 
(L\3). Assume the length of each of the boxes 
is the same. The correct relation between 
the energy dillcrcnces L'.. t. L\.2 and L\ 3 for the 
three cases is 
I. 6, > L\.2 > L\.J 

3. L\3>.12>.1, 
2. 
4. 

L\.1 = ｴ｜ ｾ＠ = ｌ ｜ ｾ＠
ｴ｜ ｾ＠ > t\1 > /\2 

ＱＲＹ ＮＱＭ､ｾ＠ ｾ＠ c=rm ｾ＠ ｾ＠ ｾＮ＠ ｾ＠

((x))(1m ｾ＠ {(p) ) mm ｾｾｭ｡ｮｾ＠
ｾｾｾＶＱ＠

I. (x) :f 0 (1m (p)f 0 

2. (x) = 0 ｾ＠ (p) i- 0 
.., 
.) . (x) '-= 0 (1m (p) - 0 

4. (x) Ｍｴ ｏｾ Ｈ ｰ Ｉ＠
.;) 

0 

129. The correct statement about both the average 
value of position ((x)) and momentum ((p)) of 
a 1-d ham10nic oscillator \\avefunction is 
I. (x) :f. 0 and (p):f. 0 
2. (x) = 0 but (p) -F 0 

40 

3. (x)= Oand(p)= O 
4. (x) :f. 0 but (p) = 0 

I. i1h 

3. itl 

2. - ih. 
4. 0 

130. The value of the commutator [x, [x, p,]] is 

I. i1ix 2. - iii 
3. irt 4. o 

131. ｾＳｉｔ＠ Cll ,(g) ·t 21-hO(g) ｾ＠ C02(g) + 

41-12(g) (1m CO(g) ｾ＠ 1120(g) ｾ＠ C02(g) + H2(g) ｾ＠

ｾ＠ ｾ＠ ｾ＠ snmr: K, (1m K2 61 
ｾ＠ Cll 1{g) • 1120(g) = CO(g) + 3H2(g) ｾ＠

ｾｾＶＱ＠

I. K 1·K2 

3. K 1/K2 

131. The equilibrium constants for the reactions 

Cl14(g) + ＲＱ Ｑ ｾ Ｐ Ｈ ｧＩ＠ = C02(g) + 4H2(g) and 

CO(g) -r ｈ ｾ ｏＨｧＩ＠ = C02(g)+ ｈ ｾ ＨｧＩ＠ are K 1 and 
K2, respcctivel). The equilibrium constant for 

the reaction Cl l1(g) + 1120(g) = CO(g) + 
3112(g) is 

I. K, · K2 2. K, - K2 

3. Kr/K 2 4. K2-K, 

132. m ｾ＠ ｾｷ＠ ｾ＠ ｾ＠ ｾｲｲ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾ＠ q"{ ｾ＠ ｾｾ＠ ｾ＠ 1ffi;r ｾｔ＠ -mr ｾ＠
ｾ＠ ｴ｜ｓ Ｈ ｂ Ｍ ＾ ｃＩ ｾ＠ ｾ＠ ｾ＠ ｾ＠ 6 ｾ＠ 6 

p 

v 
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I. R In T, 
TJ 

2. H In T3 
T, 

.., R In v2 4 . run ｾ Ｑ＠

.). v, 2 

132. Consider the progress of a system along the 
path shown in the figure. t.S (B- >C) for one 
mole of an ideal gas is then given by 

p 

C(T3, VI) 

I. R In T, 
T3 

3. R In v2 

v, 

Adiabatic 
process 

v 

T 
2 ｉｾ＠ In--'!. . T, 

4. R ln.':..!. v2 

133. ｦｦｴｾ＠ ｾ＠ ｾ＠ <1m '{ltlll!f;lCf) fclmr Cflf ｾ＠

ｾｮ｡ｴ＠ ｾ＠ jlSJ"iiJif<"lch) ｴＡｊｩｾｃｦＩｻｏｉ＠ ｾｉ＠

I. ｾＭｾ＼ＢｊＢｩＨ｜Ｉ＼Ｂ＼ＺＰ｜ＵＱ＠ ttJi"lCfi{OI 

2. fll&:tt"- ｾ＠ t1 ｊｩｾ＠ Cfi{ a I 
" 

3. Ｇ｜ＵｬＨｱＭｾ＠ ｴＡｊｩｾｃｦＩｻｏ ｉ＠
" 

4. ｾＭｆ＠ ttHJCfi{Ot 

133./\ thermodynamic equation that relates the 
chemical potential to the composition of a 
mixture is known as 
I. Gibbs-Helmholtz equation 
2. Gibbs-Duhcm equation 
3. Joule-Thomson equation 
4. Dcbyc-Hi.ickel equation 

134. ｾ＠ .mn=tiT ffl<& I cr(i ｾ＠ 3raffiR, 1JCfi" ｾ＠
.;) 

<1m ｾ＠ 3fUT cf; ｊＺＺｲｬＮｾ＠ Ｓｾ＠ ｾ＠
.;) 

ｾ＠ 1JCf)" ｾ＠ ｾ＠ .mn=trr ｾ＠ "QTC(1 

ｾ＠ 6. cf; ｾ＠ 1JCf)" ｾ＠ dTUTCfl ｾ＠ (iTq" " .;) 

ｱＢｻｾｾｾｬ＠

I. T ｾ＠

3. T 2 ｾ＠

2. T 1 ｾ＠

4. T u ｾ＠

41 

134. According to trans1t1on state theory, the 
temperature-dependence of pre-exponential 
t:1ctor (A) for a reaction between a linear and 
a non-! inear molecule, that forms products 
through a non-linear transition state, is given 
by 
I. T 
3. T -2 

135. ｾ＠ ｾ＠ (/) ｾ＠ ｾ＠ ｾ＠ f;ll!(iiCf. ｾ＠ ｾ＠

log k: = - 4 x 0.51 (!) 112 1 ｦ［ｬ＼ｨｲｬｾｦｦｩＨｩ＠

ｾｊｉｔ＠ Jt ｾ＠ C!it.=r-tft" jq{)Cf(i ｴＡｊｩｾｃｦＩｻｏｪ＠ Cflf 

31aRRUT Cfi«fr 6? 
.;) , 

l. S20M- 4 I 
2. Co(NI t.)d3r1 ' -r OH 
3. CII3COOC2115 1- 011 
4. If t- Br + 1120 2 

135. For a given ionic strength,(/) rate of reaction 
is given by 

log k: = -1 x 0.51(/)112 . Which of the 

following reactions follows the above 
equation? 
1. S20 / + I 
2. Co(NI h)5Br> + OH 
3. ｃｉｉ Ｎ［ ｃｏｏｃ ｾ ｉｉ ｳ＠ + 01 I -
4. I r -t Br + 1 Ｑ ｾ Ｐ ｾ＠

I I 
Ｂ ｾＫ＠ - s- s-

H H 
I I 

｣［［［［ｲ］ ］Ｇ ｾ＠ --s -s-

H H 
I I 

--S- S·--
7 I ------s-s- + H 

slow 

cf; ｾＮ＠ Ｑ Ｍ Ｑ ｾ＠ ｾ＠ ｾ＠ CJGf tR" ｾ＠ tiJ"iiOiYIJI ｾ＠- " .;) 

I. ｛ｉｉ ｾ ｝＠ cf; 2. Ｑ Ｏ ｦｬ ﾷｬ ｾ ｬ＠ ｾ＠
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136. For a reaction on a surface 
H H 
I I I I 

ｈｾＫ＠ -s-s- ""i== -= --s-s-

H H 
I I slow - s-s-

I I s-s- + H 

At low pressure of ｾ ｨＮ＠ the rate is proportional 
to 
1. [H2] 
3. [H2] 1tl 

2. 1/[1-12] 

4. 11rHl12 

137. ｾｲｔ＠ '<I 'HI <l fal<ti "ffi;r ｾ＠ ftrnq ｾ＠ ｾ＠ c:rrq tf{ -.:> 

ｾｾｉ＠

I . 6G/nFT 
3 . .6S/nt 

2. L\11/nF 
4. D.S/nFT 

137. The temperature-dependence of an 
electrochemical cell potential is 
I. D.G/nFT 2. Ml/nF 
3. ｾｓＯｮｲ＠ 4. 6S/nFT 

138. Qq; ｾ＠ ｾ＠ ｾ＠ ｾ＠ Qq;-q;t1f ｾ＠
ｾ＠ (f) 'CfiT ｾ＠ ｾ＠ f = A VenT I (1Gf Jtma ｾ＠
ｾ＠ q;ur ｾ＠ (k llil('"C::'HJOIICA fal<ll\ii<ti ｾ＠
I. B kT 2. B kT2 

3. kT/B 4. kT/ 132 

138. The single-particle partition function (I) for a 
certain ｾｹｳｴ｣ｭ＠ has the form f = A Ye0

T. The 
average energy per particle will then be (k is 
the Boltzman constant) 
1. 13 kT 
3. kT/8 

2. 
4. 

l3 kT2 

kT/82 

t39.11ilt>Z'HJOIICA m * ｾ＠ ｾｾｭ＠ 'CflT " 
ｭＺｭｦｾｲｶｲ＠ ｆ｡ｬｫｩｾｒ＿ｬ｜Ｑ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ Cfl«t 
61 : (N = CfiUll ｾ＠ q:;(q ｾＺ＠ r = ｾ＠ q;ur .:> 

ｾｾＰＱＩＮ＠ ｾＶ＠

I. fiN! ｾ＠ f ＼ｦｩｔｾ＠

2. r"tN! ｾ＠ f' 'CflT ｾ＠

3. f/ln(N!) ｾ＠ f'Cfif ｾ＠

4. ｲｾＯ ｬｮＨｎＡＩ＠ ｾ＠ IN <fiT ｾ＠
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139. The indistinguishability correction in the 
Bolt:tmann formulation is incorporated in the 
following way: (N = total number of particles: 
f =single-particle partition function) 
I. Replace f by fiN! 
2. Replace 1-N by ｬｴＭｾＯｎＡ＠
3. Replace fby f/ln(N!) 
4. Replace f by f / tn(N') 

140. Qq; ＱＱＢｃｦｩｦｾｈｆｈｉ＼ｬｦ｡ｬ＼ｴｩ＠ ｾ＠ * ｦ｡ｬｫＧｴｾｒ＿ｬ｜Ｑ＠
'fiii"ICfi'(DI ｾ＠ ｾ＠ ｾ＠ 6 

.:> " 

ｾ＠ G'<" 'HOHICAqiJi ｾ＠
.:> 

I. ｉｾ＠

2. [1/2 ｾ＠

3. /[C4 1i10] ｾ＠

4. I 112lC4II1oP12 ｾ＠

140. In a photochemical reaction, radicals arc 
formed according to the equation 

k r 
ｃＮｾｉｊ Ｑ Ｐ Ｋ＠ ｨｶＮＺＺ［ｲｾ］ＺＺＡＺＺＺＺＭＲｃ Ｒ ＱＱｳ＠

k I 

If I is the intensity of light absorbed. the rate 
of the overall reaction is proportional to 

1. I 
2. fl/2 

3. /[C4 H10j 
4. /1/ 2[C4H,oJl/ 2 

14J.Qq; Ｑ［Ｑｾ＠ 3-W<'r ｾｾ｡ｭＭ ＨｍｏｈＩｾ＠ iliC'lCfi\11-

ｾ＠ 3iCAJO!IqCA * 'tliC'l<h\11 3aFfi''lafiCfi'(DI P.t=-" .:> ..... ｾ＠

c=rq; ｾ＠ f7ruclc ｾ＠ ｾ＠ ｾ＠

I. ｾ＠ 'CfiT ｾ＠ ｾ＠ ｾｉ＠

2. ｡ｩｒＢｾｾｾｾ＠ ｾｉ＠
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3. ｊｴｾｭｾ＠ ｾ＠ w q:;r ｾ＠ tfr1ft 7fia ｾ＠
M+ ｾｾ＠ 61 

4. 3fRq Cf;f 3?\Ftflofltfl'{UI ｾ＠ 61 

141. Conductometric titration of a strong acid with 
a strong alkali (MOll) shows linear fall of 
conductance up to neutralization point because 
of 
I. formation of water 
2. increase in alkali concentration 
3. faster moving II+ being replaced by slower 

moving M+ 
4. neutralization of acid 

142. ｩｴｾ＠ #l fc:rrq;- cfi'r ｓｉｉｾｃｨＨＱＱ＠ ｾ＠ ｾ＠

ｾ＠ ｾ＠ ｾ＠ RTG16 (a) IO.(b)50(1"m 

(c) 100 I 
l. (a) 0.99, (b) 0.98, (c) 0.90 
2. (a) 0.98, (b) 0.90. (c) 0.99 
3. (a) 0.90, (b) 0.98, (c) 0.99 
4. (a) 0.90, (b) 0.99, (c) 0.98 

142. Find the probability of the link in polymers 
where average values of links arc (a) I 0, 
(b) 50 and (c) I 00. 
I. (a) 0.99, (b) 0.98, (c) 0.90 
2. (a) 0.98, (b) 0.90, (c) 0.99 
3. (a) 0.90, {b) 0.98, (c) 0.99 
4. (a) 0.90, (b) 0.99, (c) 0.98 

143. MfcH)tfi q;)t'll$5 <fi'r ｾ＠ qnouJOI t 
1. ｾＭｆ｣ｬｴＧｬｬﾣｦｴｦｬ＠ ｱＩｊｾＬｱｬ･［Ｑ＠ * dlr5'{dl<"ft 

ｾｱＺ［ｲ＠

2. ｱ［ＩｴＧｬｬＤｾ＠ ｾ＠ *'" ｾ＠ 7fia q:;r 

3. ｱ［ＩＨＧｬｬＤｾ＠ q;oiT ｾ＠ fat'll£f<h * 3ifclc'l£1(11 q:;r 

4. ｣［ｦ｣ｲｾ＠ ＼ｨＩｴＧｬｬＤｾ＠ ｾ＠ ｾ＠ ｭＺｾ＠ ｾ＠ ｾ＠' ｾ＠

143. The stability of a lyophobic colloid is the 
consequence of 
I. van der Waals attraction among the solute-

solvent adducts 
2. Brownian motion of the colloidal particles 
3. insolubility of colloidal particles in solvent 
4. clectmstatic repulsion among double-

layered colloidal particles 
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144. ¢:fflR:<n .w=t'l' ｾ＠ .w=t'l' fcl£1)@01 ｾﾣＱＨＱｩ＼ｨ＠ ｾ＠

fmr. illt'l<h(11 ｾ＠ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠
" 

mq;:IT *· ｾ＠ k1ffim(1 RTGl 1jiTC(1' ｾＺ＠

1.71 x 10-s. 1.77 x lo-s, 1.79 x 10-s nm 
1.73 x lo-s. 

$01 ｾ＠ q:;r m;;q:; ｾ＠ f,;m tr.;r * 
ｾＮｾＶ＠
1. 0.010 x 10-s - 0.019 x lo-s 
2. 0.020 x 10-s - 0.029 x lo-s 
3. 0.030 x 10-s-0.039 x lo-s 
4. 0.040 x 10-s-0.049 x lo-s 

144. In a conductomctrie experiment for estimation 
or acid dissociation constant of acetic acid, the 
following values were obtained in four sets of 
measurements: 
1.71 X 10-5,1.77 X 10-s, 1.79 X 10-S and 
1.73 x 10-s. 
The standard deviation of the data would be in 
the range of 
I. 0.010 X 10-S - 0.019 X 10-s 
2. 0.020 x to- s - 0.029 x to-s 
3. 0.030 x to-s - 0.039 x to-s 
4. 0.040 x 10-s - 0.049 x to-s 

145. ｾ＠ Cf;f ｲｳＮ［ｦＨ［ｾｃｦ［Ｇｻｏｉ＠ q;('l<fi ｾ＠ tr01' 

ｾＣｬｾＶＱ＠ ｖ｣ｭｴｾｾＨｽＮＮ ］ ｉａＩ＠
ｾ＠

ChT ｾ＠ 3; ＨｉｬｬＩｾｾ＠ c:;fcl\:fl£1 ｾ＠ ｾ＠

ｾ＠ q:;r ｾ＠ 30° 61 ｾ＠ *'" ｾ＠
m;r ｾ＠ ｾ＠ Wft 
I. a = 3.151 J.. 
2. a = 3.273 A-
3. a= 3.034 J.. 
4. a = 3.464 J.. 

145. Silver Cl)'Stallizcs in face-centered cubic 
structure. The 2"d order diffraction angle of a 
beam of X-ray (A.= I A) of (I II) plane of the 
crystal is 30°. Therefore, the unit cell length 
of the crystal would be 
I. a= 3.151 A 
2. a = 3.273 A-
3. a = 3.034 J.. 
4. a= 3.464 A 
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