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Consider the following statements:

Statement [: All Booklets are Manuals.
Statement II: All Manuals are Catalogues.

If Statements | and Il are True, which one of the following conclusions can be
conclusively drawn?

All Manuals are Booklets.

All Catalogues are Booklets.
All Booklets are Catalogues.
All Catalogues are Manuals.
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The given Venn diagram shows numbers of players playing one or more than
one sport.
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The percentage of players who play exactly two sports is closest to %.
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The value of a company is measured as the total value of its shares owned by
different investors. Rakesh owns 2/15 of the shares of a company. He sells 1/3
of his shares for Rs. 75,000/-. What is the total value of the company at that time?

Rs. 15,75,800
Rs. 16,87,500
Rs. 17,75,800
Rs. 18,27,500
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A car has wheels of diameter 36 cm. If it runs at a speed of 60 km/h, then the
rotation per minute (RPM) will be closest to
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A cylindrical container of radius 20 cm was filled with water up to 25 cm height.
A solid spherical ball of radius 7 cm was then immersed in the water. What would
be the approximate increase in water level in the container after the ball was fully
immersed?

1. 114 cm
2. 2.28cm
J. 950 cm
4. 7.00cm
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The market share (%) and annual production of scooters from five automobile
companies P, Q, R, S, and T are shown in graphs.
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If the profit of a company is directly proportional to the ratio of market share to
production, then which of the following statements isfare CORRECT?

PRODUCTION (Thousands of Scooters)

4

120

Statement X: Companies T and P have same profit
Statement Y: Company R has the maximum profit
Statement Z: Company S has the minimum profit

XandY
Xand Z
Yand Z
Only Z
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Rahul and his father started jogging on a circular track of radius ‘r' (r >2). Rahul
completed one round and stopped. His father got tired half way into the first round
and returmned to his starting point along a straight line. What is the ratio of the
distances covered by Rahul and his father?

1 nr/(n+2)
2. 2al(n+2)
3 1
4. 2
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Kavita starts from her house and walks 200 m northward, then turns 45° right
and walks 70 m. After that, she turms 90° right and walks 70 m. Which of the
following is the closest value of the shortest distance between Kavita's current
location and her house?

296 m
240 m
200 m
223 m
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The initial monthly salaries of employees John, Riya, and Sunil were in the
proportion 4:3:5. After an increase of Rs 10000 monthly to all, the new proportion
becomes 6:5:7. What was the initial salary of Sunil?

Rs 20000
Rs 25000
Rs 30000
Rs 35000
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Numbers of Rose, Lotus, and Marigold plants in a garden are in the proportion
8:5:7. Later, 75%, 40% and 50% more plants of their respective categories were
added. What will be the new proportion of plants, in the same order?

9:3:4
4:2:3
543
7:4:5
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What will be the digit at the unit's place of 13+ 23+ 33+ 43+ 53+ 63+ 73+ 83 +
937

PN =
L~ o
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Suresh asked Ramesh to identify the person in a photo that the latter is holding.
Ramesh responds, "l have no brothers or sisters. However, that man's father is
my father's son." Who is the person in the photo?

Suresh

Ramesh
Ramesh’s son
Ramesh's cousin

gt b
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Three identical semi-circles are arranged as shown. What is the diameter of the
semi-circles?

—15—

-

5m
20
15m /2
25
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A number is mistakenly divided by 2 instead of being multiplied by 2. What is the
change in the result caused by this mistake?

w28k
20%
79%
. 100%

=Wk =
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50%
79%
100%
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The following diagram represents the relationship between four categories.

The categories could be

Rivers, water bodies, oceans, sources of evaporation
Parliamentarians, celebrities, elected persons, professional politicians
Monkeys, four-legged animals, pet animals, land animals

Furniture, chairs, seats, wooden objects

g P
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In a code, the word DELTOID is written as 3152893. Then LOTION could be
written as

1 582986
2. 262081
3. 198396
4. 198392
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Sum of the digits of a two-digit number ‘ab’ is subtracted from the number and
the result is divided by 9. Then the result of this will be

. always a

always b

neither a nor b

. either a or b depending on a+b

SWw N
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A circle of radius 1 unit is divided into four quarters and rejoined as shown below.

What is the area of this shape?

N -
BN 2
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A stock market trader has lost two thirds of her investment on a day. Next day

she recovered one third of the previous day's loss. What fraction of her initial
investment is she left with?

AW N =
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Three friends, Mr. Rahman, Mr. George and Mr. Vedant, met after a long time.

They were wearing red, green and violet colour shirts. Mr. Rahman and the
person wearing violet shirt noticed that none of the three is wearing a colour that
starts with same letter as his name. Which one of the following is the correct
match of the persons with the colour of their shirts?

Rahman-Violet, George-Red, Vedant-Green
Rahman-Green, George-Violet, Vedant-Red
Rahman-Green, George-Red, Vedant-Violet
Rahman-Red, (George-Violet, Vedant-Green

s G P ek
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Mr. Rahman, Mr. George and Mr. Vedant &t & &= &% sgd o TAT TS
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Mr. Rahman 3T et sl Tga cafda S a1 & 39 9 # @ Ty & ofr
30 T & AT A8 gt § S F A% a7 F gger 3w ¥ Aedr 2
ToEa § § #i9 7 FY= aiFdar & AHT FT 30 HaHe & T T Tar
A & F4TGT 272

1. Rahaman-Violet, George-Red, Vedant-Green

2. Rahaman-Green, George-Violet, Vedant-Red

3. Rahaman-Green, George-Red, Vedant-Violet

4. Rahaman-Red, George-Violet, Vedant-Green

PART - B

Section Id : 5629548
Section Number : 2
Section type : Online
Mandatory or Optional : Mandatory
Number of Questions : 40
Number of Questions to be attempted : 35
Section Marks : 70
Maximum Instruction Time : 0
Sub-Section Number : 1
Sub-Section Id : 5629548
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A radioactive element X emits two a and one y particles fo yield element Y of
mass number 82. X also emits one a and one [ particles to yield element Z
with an atomic number 44.

. ” 82
mZ + a+ B ¥ e VY + 20 + ¥

The elements, X, Y and Z, respectively, are

2%, 8 and 322
25X, $2Y and 32
25X, 8 and 37
2ok, 2% and $57

aalot ol

Question Number : 21 Question Id : 562954216 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 2 Wrong Marks : 0.5

T I3aT GfhT dcd X g<UATd &A1 82 & dcd Y &l 3cUed oA & fow
&l a YT T y Uil dl 3cafold Bl ¢l dcd X WA §&AT 44 & dcd Z
Pl 3cUeed A & [oIT Ueh a TAT Teh [ POl ol HY IcHTSAT AT &

r & B2
i+ a+ B X — Y4y +2a + Y

gca, X, Yyau Z € A
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For actinides, complex formation tendency follows the order

M# > M3 > MO2* > MO2?*
MO2%* > MOz* > M* > M3*
M#* > M3 > MO2?* > MO>*
M# > MO2%* > M3* > MO2*

ol
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tfaearzsl & fom, g RRE ugfa 59 o7 &7 o aar ¥, 9% §

2 | M* > M3* > MOz* > MO2%*
MO2%* > MQOz2* > M** > M3+
M4+ > M3+ > MO22+ > MO2*
M** > MO2%* > M3 > MO2*
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Consider the following unbalanced chemical reactions:

A. NH3 = NO2
B. 02 = H202
x NQOz = NO7
D. H2S = Ss

E. CO2=> CO

The reactions that are brought about by the chemolithotropic bacteria, are

B, C and D only
A, C and D only
A, B and E only
B, C and E only

ol
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Al smglad Taafas JAHRFET | feR &
NH3s = NO2>

02 = H202

NO2 = NO3

H2S = Ss

CO2-=> CO

feratfaraigifses (chemolithotropic) Siato] gRT St fARFITT Tued T €,
qg ©

1. $aaT B, CFUT D

2 Faa A, CTATD

3. Faa A, BAarE

4 FIaT B, CTAE
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The correct statements about the copper-containing protein, hemocyanin,

from the following

A. It is an extracellular protein.

B. It has an oligomeric structure with each sub-unit containing a pair of
two copper atoms.

C. In deoxy form, the two Cu(l) atoms are separated by 2.8 A.

D. The blue colour of oxy form is due to charge-transfer from superoxide-
to-Cu(ll) ion.

Are

: A and B only

Z A and C only

% B and C only

4. C and D only
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Consider the following statements about NO and NOa.

A. The unpaired electron is in n* orbital of NO while it is in onp orbital of
NOs-.

B NO does not prefer dimerization, whereas NO:z does.

C. The reduction of NO is comparatively easier than NO-.

D There is a center of inversion in NOa.

The option with the correct statements is
1 A and B only
.4 A and D only
3. C and D only
4 C and B only
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The numbers of metal-metal bonds in [Oss(CO)1¢], is
1

W o g

2
3.
4.
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[Os4(CO)1s] & UTg-UTg 3Tl T &, &
1. E

2. 5
3. 6
g -3
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Nitramide (NH2NO:2) decomposes under basic condition to generate

N20
HNO3
NH3
NO

ol
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The geometries of [Hgls] and [SnCls], respectively, are

trigonal planar and trigonal pyramidal
trigonal pyramidal and trigonal planar
trigonal planar and tetrahedral
tetrahedral and trigonal pyramidal

s CATINY =
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The correct statements about SnCls and SnMea.
A. SnCls forms SnClg?.

B. SnMeas does not form SnMes?.

C. SnCls does not undergo hydrolysis.

D. SnMes4 readily hydrolyses.

Are

1. A and B only
2 B and C only
5. A and D only
4. B and D only
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SnCls AT SnMes & TR H HEr FUF
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The correct statements about Ceo from the following

A it exhibits greater degree of delocalization than benzene.

B it is susceptible towards addition reactions than substitution reactions.
C. the spherical structure of Ceéo makes the C=C bonds more reactive.

D its overall reactivity is more like cycloalkenes than benzene.

are
B, C and D only
& A, B and C only
3. A, B and D only
4. C and D only
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The correct option with respect to Cs2[XeFg], is

1 square antiprismatic with stereochemically inactive lone pair

2 square antiprismatic with stereochemically active lone pair

3. capped square antiprismatic with stereochemically active lone pair
4 capped square antiprismatic with no lone pair
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The pair of electronic configurations representing ground term 3F; is

p'd' and s'd!
s'f! and d'f!

d'f' and p'd*
p'd' and s'f!

R N
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I UE (ground term) 3F; & AT & arek Folaei=e faearal & gaa
e

p'd! @ur s'd’
s'f! gur d'f!
d'f! @2 p'd’
pld! T s'f!

i i e
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The total number of lines expected in the EPR spectrum of the Cu(ll) complex
[Given: Cu (1=3/2); N (I=1)] shown below

H.
N

~ 4

Cu

s .

0 Niy

Is

1 4
2. 40
3. 12
4. 20
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e g Cu(ll) §Fer [feam &: Cu (1=3/2); N (I=1)] & EPR ®aga A
UCHIAIT oMSal $hl FeT TE&AT

H.

N\ e
( Cu,
O N-y

€

1. 4
2. 40
& 12
4. 20
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The complete combustion of 9.83 mg of an organic compound (CxHvQOz) gives
23.26 mg of CO2 and 9.52 mg of H20. The ESI-MS analysis of this compound
gave a molecular ion peak at 130 (m/z). The value of X is

[Given: Atomic weight: C=12; H=1; O = 16]

MW N
0 B W~
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U Flefeied Adlfare (CxHyOz) &1 9.83 mg TUT &g WX CO: & 23.26 mg
dar H.O &1 9.52 mg &ar &1 39 Iifdes & ESI-MS fagiuor & 130 (m/z) )
HOad 3o AR feam X & &7 &
[fear &: oA #R: C=12; H=1; O = 16]

BN -
0 B W~
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The major product formed in the following reaction is

i. Hg(OAC),
HoO
i. NaBH
1.
:;T’I:::];JH
2.
3.
>rO:JH
4.
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foafafaa afafear # frfg g0 3o &

i. Hg(OAc)
H,0
ii. NaBHy4
1.

ool
*CKOH

2.
3.

XO’:}H
4.
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Compound A on Hofmann exhaustive N-methylation procedure (involving two

cycles), followed by ozonolysis (i. Os; ii. Me2S) gives benzaldehyde,
formaldehyde and 2,2-dimethylpropanedial. The structure of A is

1.
Ph’fw6
H
2.
H
3.
Ph/(hle
H
4.
é/Ph
N
H
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i A AT TET (Hofmann exhaustive) N-AfYard ufham (87 =pi @
), 38k WA ST (i. O3; ii. Me:S) W deaifesgEs, TidTeseEs dl
2,2-212 ARVTUINASE3T &1 & | A & L= §

Ph N
H

2.
H
3.
thij
H
4.
f(jph
N
H
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The correct order of basicity for the following compounds is

Ny N x
() G
| I 1

I=1=>1
in=1>1l
n=>1>1
==l

g Qb
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fFafafaa difemr & endgar @1 ¥& &7 §

N SN x
() G
j I I

1> =1
n=>1=>1l
m>1>l
m=1-=l

AwN

Question Number : 38 Question Id : 562954233 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 2 Wrong Marks : 0.5

Isoquinoline on sequential reaction with benzoyl chloride and KCN followed by
heating with aq. NaOH gives

1.
-
CCy
CN
2.
2 CN
994
3.
CN
2
CO
4.
NC -
1@
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deilgel Feliss du KCN & Y gepide ARRRIT gur deuead
aq.NaOH & |1 73 TR W IEATaaaAlod &l &

1.
T
~N
CN
2.
N CN
Y
3.
CN
=
~N
4.
NC X
T
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The correct order of stability for the following conformations of propanal is

0 0 0

X "H  Me=y" "H < H
HH H H Me
A B c

A>C>B
A>B>C
B>A>C
C>B=>A

ot B
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Ulaa & foeafafag g&uo & TURcT & 98 & &

O . O @]
Me\eLH Me;‘)LH H\_.QLH
H H H H Me
A B Cc

A>C=>B
A>B=>=C
B>A>C
C>B>A

o R
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The major product formed in the following reaction is

Me Me

| Ll SbFs (2 equiv)
:I:—Cl S0,, —78 °C

Me Me

aromatic
nonaromatic
antiaromatic
homoaromatic

il BN e
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feafafaa sfaftea & T g7 30 &

Me
Meﬁ_ - SbFg (2 equiv)
—Cl S0,, —78°C
Me Me
' s
2. IA-UqHTEE
3. ufa-tdAfes
4. FHF-ARRS
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In 'TH NMR, the multiplicity pattern expected for the highlighted protons in the
following compounds is

0 }L
Ph o o =
0O )(\\W(@ OAc
I Il 1

I=dd, ll =ddd, lll =td
| =dd, Il =dt, lll = dt

I =t, 1l =ddd, lll = dt
I=t l=dt lll=td

il o o
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'H NMR &, faeafofaa #iffer & @=ases (highlighted) wieiat & forw
UeaId Igehdl UTasy ¥

0 BL
Ph Cl =
| I i

I=dd,ll=ddd, lll =td
I =dd, Il =dt, lll = dt
1=t Il =ddd, lll = dt
I=t, ll=dt lll=td

B wWN
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Among the following, the correct representation for the LUMO of benzene is
A B o D

AandD
AandC
BandC
BandD

il

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 42 Question Id : 562954237 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 2 Wrong Marks : 0.5

Teafaf@a & 4, == & LUMO @1 gér fawgor &
A B C D

ATa D
AdarC
BaurC
BaurD

ol
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The major products A and B formed in the following reactions are

i. MeMgBr
— -
ii. HyO*
0
i 9-BBN
» B
ii. HyO5, NaOH
1.
K= 8= Lbcm
OH
=
A=B-= Lbcm
CHs
3
A = LbDH B =
4.
= Aicm B = &
OH OH
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fasafafaa wfafrast # fxfea &g scug AGUT BE

i. MeMgBr
— — » A

ii. H30*

i. 9-BBN
» B
ii. Hy05, NaOH

1
A=B= Lbcm
OH
2
A-B- LbOH
CHs
3
i AX\?,DH B -
OH
CH3 H
4.
B LbCHg B = H
QH OH
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According to Karplus equation, the vicinal proton-proton coupling constant is
minimum when the value of dihedral angle is

0°
60° and 120°
90°

180°

i B
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sia feae T @1 AT AT ©

00

60° Tur 120°
90°

180°

il ol e
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The reagent that would effect the following transformation is

Boc OAc OAc

N N

1 H2, Pd-C, EtOAc
2. TBAF, THF

3 AICl3, CH2Cl2

4 K2CO3, MeOH
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¥iWFAF ) AT FUEIor H uyHfag ST, 98 §

I%h:-c OAc OAc

H
NS N

1 H2, Pd-C, EtOAC
2. TBAF, THF

3. AICls, CH2Cl?

4 K2CO3, MeOH
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The correct IUPAC name for the following compound is

CHj;
H1C
H30@/
(1S,6R)-3,7,7-trimethylbicyclo[4.1.0]hept-3-ene
(1R,6S5)-3,7,7-trimethylbicyclo[4.1.0]hept-3-ene

(1R,6S5)-4,7,7-trimethylbicyclo[4.1.0]hept-3-ene
(15,6R)-4,7,7-trimethylbicyclo[4.1.0]hept-3-ene

e 00 D9 b
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Fafaiaa i &1 & IUPAC a1H &

HAC CH;,
H;C

1. (1S,6R)-3,7,7cZATa=aETar [4.1.0] #e-3-3
(1R,68)-3,7, 7-c=ATAa=T=aar [4.1.0] ge-334

(1R,638)-4,7, 7-cr=sATAa=aTSTHaT [4.1.0] ge-3-3a
(18,6R)-4,7,7-crsAAera=arsaat [4.1.0] gte-3-24

S
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The isopentenyl pyrophosphate formed through mevalonate pathway using
acetyl CoA containing a "C labelled (*) carbonyl carbon is

1

}\/*\OPP
2

;\*/\DPP
%

)‘*\/*\DPP
4.

)L*\,,ADPP
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14C Jafard (*) FEiad Fed g Tdified CoA &1 3UANT #Xch AdTalie U
g frfeg meadefaad tRIwiEre §

1:

)\/*\OPP
2,

VJ’Y\DPP
3.
4,

}*\*/\OPP
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The wavefunction, ¥(x), of a one-dimensional quantum system is given by
Y(x) = Axexp(—x%/a?)

The dimension of A is
[L is the dimension of length]

L—i,-"Z

L_3

L—3;"2

L? (dimensionless)

ol R
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forelt ver-Taefig e o &1, Rawad, w(x),
W(x) = Axexp(—x%/a®) ® f&m mam &

Adr faar &

L wrarg @ e g
1. g

Z. L

A L 32

4. L° (Tarée)
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For an eigenstate ¢ of a time-independent Hamiltonian

1. Both ¢ and ¢y are time-independent

2 P is time-dependent, but ¥*y is time-independent
3. 1y is time-independent, but ¢ "y is time-dependent
4 Both ¢ and ¢y are time-dependent
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fordT @Ta-31aTT £eear & JTHeHOe aer ¢ & T
1. TU Y Y el Prol-3a13d 2
2. o WA-IAT &, W "y HA-FAAT &
g Y FIA-IFAHT &, g 'y PA-37T3T &
4 Y TAT Yy Gl drel-37T3T 8
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Among the following linear combinations of determinants (written with the
spatial wavefunctions 1s and 2s and electronic spin wavefunctions « and S,
using 1 and 2 as labels of the two electrons), the one that denotes the un-
normalized wavefunction of a triplet excited state (1s’ 2s?) of He, is

1sa(l) 2sp(1) 2sa(1l) 1sfF(1)
1sa(2) 2sF(2) 2sa(2) 1sf((2)

9 Isa{l) 2s8(1) 2sa(l) 1sf(1)
' 1se(2) 2sf(2)| [2sa(2) 1sB(2)
lsa(l) 1sa(2) 2sa(l) 2sa(2))
2sB(1) 2sB(2) 1sp(1) “1s8(2)

4 1sp(1) 2sa(l) 1sa(1) 2sp(1)
| 1s£(2) 2sa(2) 1sa(2) 2s((2)
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uet & Reafaieg e guiest & § (1 a0 2 & g SoagEr &
e & ¥ A UGH I gU, TAAE 9T Balad 1s AT 2s TAT FAGE oteh
feuad o Bad o dW B & @y for@r 7@m §), He &7 3 zafora s
(1s! 28') B FHUHAHATAIFT dT Fold P AT Th gATAT &, I8 &

1sa(1l) 2s6(1) 2sa(1l) 1sf(1)
lsa(2) 2s((2) 2sa(2) 1sf(2)
9 1sa(1l) 2sp(1) 2sa(l) 1sf(1)
| 1sa(2) 2s6(2) 2sa(2) 1sf(2)
lsa(1l) 1sa(2) 2sa(1l) 2sa(2))
2sp(1) 2sp(2)l " 11sp(1) 1sp(2)
1sf(1) 2Zsa(l) 1sa(1l) 2sp(1)
1sp(2) 2sa(2) 1sa(2) 2sp(2)
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For a diatomic molecule AB, the internuclear distance is R and the

internuclear axis is along the z-direction. The plot of the overlap integral S for
the p,. orbital of A and d,, orbital of B, against R, is

1. 5 s 2 S 4

(0, 0) R (0, 0) .R
3 i 4.

5 5 A

(0,0) R (0, 0) .
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Considering the potential energy at the equilibrium position (x.) to be zero, the
internuclear potential, V(x) as a function of distance, x between two atoms in
a diatomic molecule is given by

V(x)=D,[1— ‘cz‘*"-"ix‘ﬂ"e)]2

where D, and « are two constants.
The force constant of the bond between the two atoms is

D.a?
2D, a?
1

E DECEZ

2D,

i KA Ik
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The standard Gibbs energy of a substance refers to the Gibbs free energy of
its pure form at

temperature = 25 °C only and pressure = 1 atm
temperature = 25 °C only and pressure = 1 bar

any temperature and pressure = 1 bar

ol R

any temperature and pressure = 1 atm
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1. @A = 25 °C &ger d2AT & = 1 atm
2.  dIUHATA = 25°C el I & = 1 bar
3. fepdr Y U JUT 9 = 1 bar
4.  ferdr oY JUATE TAT G = 1 atm
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The correct option for a real solution formed by mixing liquid A with liquid B is

[Here Kz is Henry's law constant and solid line represents real solution]
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Two conformations, A and B, of a single molecule have energies 5k;T and
9k,T, respectively, at a temperature T. The fraction of molecules in

conformation B is

1. e ?°/(1+e7?)
2. & ii4E
3. 1/(1+e™

4. 1/(1+e?)
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1. &2 /(1 3+e77)
2. e 2t
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Among the following equivalent circuits A and B for an electrode / electrolyte
interface, the correct option is

A B
| |
| |

L AAAN— e VAAAA

R—» w R— 0

Both A and B are ideally polarizable
A is ideally non-polarizable, B is ideally polarizable

A is ideally polarizable, B is ideally non-polarizable

e Bg =

Both A and B are ideally non-polarizable
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The activation energy and enthalpy change in the reaction H, + I, — 2HI,
respectively, are 167 k] mol™* and —8 k] mol™. Assuming the pre-exponential
factors for production and decomposition of HI to be same at all temperatures,
the correct option is
[k, and k, are the rate constants for production and decomposition of HI,
respectively]

k, and k, have the same temperature dependence.
k4 changes more rapidly with temperature than k,,
k, changes more rapidly with temperature than k,

The activation energies of production and decomposition reaction of Hl
are same.

ol
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For the reaction K + Br, — KBr + Br, the rate constant can be described as
k =Aexp (— %‘;) Choose the correct option regarding activation energy (E,)

and pre-exponential factor (4z: obtained from experiment and A,: estimated

using collision theory)

E, > 0;A; > Ag
R | S
E, =0;A; < Ag
E, =0;4; > A;

N o

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 58 Question Id : 562954253 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 2 Wrong Marks : 0.5

HRBRAT K+ Br, - KBr+ Br & fow, ¥ feoRien k = dexp(—22) & v 3
aftta &r a1 werdt ¥ Gfpaor ST (E,) 9T Y@-TROTdid RS & a9 H
o FUT A (Ap: TINT & UTH TAT A, Foee {Ed & 3UdNT e
3TeRferd )

I

= D,AT }AE

i

< D,AT ‘:AE
— D,AT {AE

= D,AT }AE

i

1
2
3.
4

i

Question Number : 59 Question Id : 562954254 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 2 Wrong Marks : 0.5

In a colloidal solution, the zeta potential is the electric potential at the
1. radius of the colloid particle

2. radius of Stern layer

3. radius of shear surface

4. outer radius of diffuse ion layer
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The density, mass and unit cell edge length of a crystalline solid X are

2.7gcem™ 3, 27 gmol ™! and 400 pm, respectively. The crystal lattice of X is

1. FCC
2. BEC
3. Simple cubic

4. Tetragonal
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The option showing the correct Berry-pseudo rotation is

Visit CollegeDekho


https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 61 Question Id : 562954256 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

H-Tg2 (Berry-pseudo) guia fe@et arem @dr fawen &

Visit CollegeDekho


https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 62 Question Id : 562954257 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

The plot shown below is for the rate of acid hydrolysis reaction of
[Co(NH3)sX]?+ at 25 °C, where X is an anionic ligand (F-, CI-, NO3-, H2POx).

log k

log K,

The correct option is

P=F,Q=HPOs, R=CI, S=NOs
P=CI Q=H:POs, R=F; S=NOs
P=H2POs, Q=CI,R=F,S=NOs
P=N0Os O=0CF R=HPO: S=F

L B e
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dra gffig sme@ (plot) 25 °C W [Co(NH:)sX]2 & HFea el 3Husies

AfAfpar & W & [T & I X v HOomIEr foees & (F, CI, NOs,
Hz2POa).

-

)

L=

log K.,

Ter ey &
1. P=EF.OQ=HPOs R=CIL 8=N0Oy
2. P=ClLQ=H2POs, R=F,S =NOs
3 P=HPOs, Q=CI,R=F,8=N0Os
4. P=NO3,Q=CI R=H:POs,S=F
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Consider the following reaction.

CO CcO co .
co

A .COo oc,

9 OC——CF——CO + X

. oc—/c \ /

— €0

OoC oC
CcO cO CO
Xis
1. H*
73 H-
3 HO-
4 H2O
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2 OC——Cr Co + X > 0C——Cro “Cr
[ o
oc/ oc/ \H/ |
CO co co
Xg
1.  H
2.
3.  HO-
4. H:0
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The correct statements regarding olefin polymerization involving metallocene

and alkyl aluminum species, from the following

A. Trace amounts of water cause a significant increase in the rates of
ethylene polymerization by the CpzTiEtCI/AIEL2CI system

B Methylaluminoxane (MAO) is employed as an activator for the catalyst,
Cpz2ZrMe:.

C B(CsFs)ais an activator for Cp2ZrMes.

D The termination step of the polymerization reaction is B-hydride

elimination.
are,
1 A B, CandD
2. A, B and C only
3. A, B and D only
4. B, C and D only
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C. Cp2ZrMe; & form B(CeFs)s; Ter Gfshas &I
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1. AB,Cau D

2. $ad A Baurc

3. $ad A, BawD

4. Hga B, CauwD
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List | contains metal-alkyl compounds which do not undergo p-hydride
elimination step and LIST Il gives the reasons.

LIST I LIST II
P. A planar transition state is not
A. accessible
L: Pt
B. Q. No vacant coordination site on the

f h{j&&r}o metal center
e
C R. Leads to a bridgehead olefin
D. S. Lacks p-hydrogen
M

The option containing the correct match is

b e

A-P, B-Q, C-R,D-S

A-Q, B-R, C-S, D-P
A-R, B-S, C-P, D-Q
A-S, B-P, C-R, D-Q

1
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A-P, B-Q, C-R, D-S
A-Q, B-R, C-S, D-P
A-R, B-S, C-P, D-Q
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The correct number of stereocisomers and the correct number of enantiomeric
pairs of [Co(trien)Brz]* (trien = triethylenetetraamine), respectively, are

5and 2
4 and 2
5and 4
6 and 4

o
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[Co(trien)Brz]* (trien = e e & &faw gaarar fr @& d=ar gor
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odur 2
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o dur 4
6dur4
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For complex [Ni(RNH2)s]?* (R = alkyl), Ao is 12,600 cm™. The spin-orbit coupling
constant (A) for Ni2* ion is =315 cm-'. The pest (in BM) for the complex is closest
to

.31
207
2.83
2585

e G e
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gt [Ni(RNH2)e]* (R = fedmer) & forw, A, 12,600 cm' &1 Ni2* 38 &
for Pua-w81 goaa R (A) 315 cm? &1 TFaT F T per (BM F)
forgd ferhed# 8, a8 &

3.1
297
2.83
2:55

e T3 P

Question Number : 68 Question Id : 562954263 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

The self-exchange rate and the reduction potential for the following redox
couples are given below. (R = 8.314 J K- mol-!, Faraday constant = 96485 C
mol)

self-exchange rate (M-1s1) E° (V)
Cahs 4.0 1.70
[Fe(phen)]**2* 3 x 107 1.00

Ce* + [Fe(phen)]?* — Ce?* + [Fe(phen)]**

For the above reaction, the approximate rate constant (in M-'s1) at 25 °C is
1l 1.7 %10%

2. 1 4%10°

3. {2 %102

4 FEx 1028
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feafatea Eiew FeaT & v w-faew X awr suwaa We &5 o
T €1 (R=8.314 JK' mol, e TERTe = 96485 C mol )

w-fafa#T g (Ms) E° (V)
Ceti3 4.0 1.70
[Fe(phen)[*2* 3x 107 1.00

Ce* + [Fe(phen)]?* —— Ce?* + [Fe(phen)]**

SRR AfAfRAT & forw, 25 °C W 3garfad & fBRes (M's' & ) §

1. 1.1 % 10"
2. 1A %10
3. 1.2%10%
4. S5 x 105
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The M&ssbauer spectra of [Fe(L)2]l2 (L = 3,5-dimethyl-tris-pyrazolylborate),
shown below, exhibit temperature-dependent spin-transition behaviour.

The correct statements from the following

At 295 K, the Fe(ll) center is high-spin.

At 4.2 K, the Fe(ll) center is low-spin.

At 295 K, the Fe(ll) center is low-spin.

At 4.2 K, the Fe(ll) center is high-spin.

At 166 K, it represents a mixture of low-spin and high-spin Fe(ll)
complexes.

moompe

are
3 A, B and C only
B, C and E only
C,Dand E only

e

A, B and E only
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A &fa, [Fe(L)]lz (L = 3,525 0a-Ta-urasieler ane) & Afgaik
T, AT FEUd-Hehd0T eUaer Ueilid &dar #

42K \

feafafea & @ v sa=

A, 295K W, Fe(ll) g S=a-U=mhor

B. 42K W, Fe(ll) &g &=-umehor ¥

C. 295K W, Fe(ll) g Aa-T=reror &)

D. 42K W, Fe(ll) &g Zea-u=shor &I

E 166 K U, 9% TAe=1-U=ehoT d2m 3<a-U=iehoT Fe(ll) Hepell ol fsmor
orsia o=ar g

1.  FaadA Baur C
2. &gdB, CauwE
3. @&aaC,DAWE

4. HaT A, BAWE
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The electronic configurations showing tetragonal compression and elongation
in their octahedral complexes, respectively, are

d' and low-spin d*

d' and d°

d® and d?

low-spin d* and high-spin d°

it
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HUA FERRIT Fell & feaacEas Tisa aar e ueflia & are
golagifeid fdedmd, §, hasn

1. d'aur fawa-u=ehoT d¢

d' T d°

d° gor d?

fAF=1-U=IehUT d* FUT S=T-U=A0T d°

= d
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The correct match between the enzymes (Column P) and the biological

functions (Column Q) from the table below

reductase

Column P Column Q

(a) Cytochrome C (i) DNA biosynthesis
Oxidase

(b) Tyrosinase (ii) Hydrolysis

(c) Purple acid (i)  Oxidation of phenols
phosphatase

(d) Galactose oxidase (iv) Oxidation of alcohols

(e) Ribonucleotide (v)  Reduction of O: to water

is

1. a-il, b-l, c-iv, d-ii, e-v
2. a-1, b-ii, c-iii, d-iv, e-v
A a-v, b-iii, c-ii, d-iv, e-i
4. a-ii, b-iv, c-v, d-i, e-iii
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e arol # TesEaAl (e P) aur Sifae wEf & 7T (Fiaa Q) Ta

IEEIG

L]

HidH P HieA Q
(a) GIZeRRA C AHTerES (i)  DNA SgEgyor
(b) e=ifEsT (i) T 3UEEd

(c) FIT IFT BiEheT

(iii)

Rrarell o1 JHTereieRtoT

(d) IS 3iTrERS

(iv)

(v) Tgeiegfeeraierss

(vi)

Oz &7 I & HT=IA

A

a-iii, b-i, c-iv, d-ii, e-v
a-i, b-ii, c-iii, d-iv, e-v
a-v, b-iii, c-ii, d-iv, e-i
a-ii, b-iv, c-v, d-i, e-iii

s 0 ) b
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Consider the following statements regarding corrin ring (P) and porphyrin ring
(Q)

P is fully conjugated, rigid and bigger in size than Q.

P is fully conjugated, more flexible and ring size is same as Q.
P is partially reduced, more flexible and smaller in size than Q.
The flexibility of P supports multiple oxidation states of cobalt.

Cowm»

The correct statements are:

A and B only
C and D only
A and D only
B and D only

oal o
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FINA T (P) TUT UREERSA T (Q) & o9 # Teafoiad U7 |

ICEIcCTe

A, PO T & §YFHAT & Q & o # TE IAT HHR A T ¥

B. POl &0 & wgtad, 3e o<iian § duT gag J$HR Q & T &

C. P 3% 3uaida, 311« oder & aur Q § H6R & ok ¥

D. P& U Faree & fafeer sierdestor saremst &1 g3da Fan
(Y

e FAT &

1. had ATUT B

2. Haag CcauwD

3. haad A@arD

4. &aa BaaD
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The total number of lines expected in the EPR spectrum of a high-spin Mn(ll)
complex [Given; Iun= 5/2; In = 1], for which the schematic diagram is shown
below

OH
H 2
NN

,Mn’f )

N N<
LA H
OH,

54
270
30

s N e
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T 3T9-Tead Mn(ll) g [f&am §; Ivn = 5/2; Ik = 1], s forw smf@a =
e gT T ¥, & EPR TUagHA # Ucid @Al & Hd g&dr

N[N
)
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OH,
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270
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The correct statements regarding the inner-transition elements from the
following

A. The absorptions in the electronic spectra involve 4f>4f and 4f>5d
transitions.

B. The experimental magnetic moment of Eu®* ion is greater than the
calculated spin-only magnetic moment.

Ci The 4f=>4f transitions are sharp while 4f=>5d transitions are broad.

D. The peak positions for the 4f>4f transitions are marginally affected by
the ligand environment.

are
1. A, B and C only
2. B, C and D only
o A, C and D only
4. A, B,CandD
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faafaiaad # ¥ JdI-HhAT dcdl & Ha9I H Tl hId

A.  Zociios TUareT & TaRNUUT & 4f>4f JAT 4f>5d TehAUT FiFATIT
Bl

B.  Eu¥ 3 & UIHIRIe Jahiy HTEOl TRdfold Wehul-ATS Jahid
HTEEY &Y gorer A AT ¥

C. Af>4fgmavur dig & Safs 4f>5d GhaATT ged &l

D. 4f>4f gmaoi & for R Rufaan foeres aRfffufd (ligand
environment) & AT §T & AT adr &

&

9 gl A, BT C
o hae B, C U D
3 gl A, CauT D
4. A B, CcaaD
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The mass spectra of Pd(PPhs)s alone and a mixture of Pd(PPhs)s and
sulfonated triphenylphosphine, [L]-, are recorded on two different machines.
The relevant data is given below.

Species Machine Mode Relative intensity of the
corresponding mass signal
n=0 n=1 n=2 n=3 n=
[Pd(PPhs)n]* Machine | | (+)-ion - 1% 22% | 100% 8%
[Pd(L)(PPh3s)s] | Machine |l | (-)-ion | 2% 35% 100% - -
[Pd(L)(PPhs):] | Machine ll | (-)-ion | 12% 100% 1% - -

Consider the following statements based on the above data:

A. Machine | provides a softer ionization conditions than Machine II.
B

In Machine I, the stable species under the MS conditions contain three
phosphine ligands.

C. Mass data reveal ligand exchange reaction.

D. The increased prevalence of monophosphine ion, [Pd(L)]-, in Machine Il is
attributed to ion fragmentation.

The option containing the correct statements is

A B, CandD

o I e

A, B and C only
B, C and D only
A, C and D only
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Pd(PPhs)s &7 3Tehel AT Pd(PPhs)s 9T To%ifasd TEbawiEhe, [L], &
fHs0T &1 geuA Wag, o Fea athal d s fear = 81 sugw
i e B ¥

whef= Rl A= g geOAT eerer i gnfds
GIEGI

n=0 n=1 n=2 n=3 n=4

[Pd(PPh3)]* 7o | (+)-3T0A - 1% 22% | 100% 8%

[PAOPPh)T | Jrefer | | ()-3maer | 2% | 35% | 100% | - .
[PALPPRs)] | srefer | ()-3maa | 12% | 100% | 1% 8 .

S Hehal WX i Aeafafag dyar W =R &l

e 1l &1 gorem # 7l | e MrgeeRer Rufaat & g Rt ¥
B. &= | &, MS uRRfeufaai # ramh eiefrs & i wivhia orres g
¢
oA e e Rfaww sf@fra Rad €
D. #MF Il #F AABERT 3144, [Pd(L)], Hr =amusar # gfg 3ma=
for@ss &1 HRUT A AT E

el HAAT arell fapeT &
1, A B ,Caw D

2 gl A, BaarC
3. haer B, Cdar D
4 haeT A, CFaT D
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The number of microstates, the ground term, the energy separation between
the ground term and the next excited state term of identical multiplicity, and
the j value for the lowest energy spin-orbit state for the ground state for a d®
configuration, respectively, are

120, “F, 15B, 3/2
120, “F, 15B, 9/2
156, *F, 15B+C, 3/2
156, 4F, 15B, 9/2

e T3 P
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o Rreare & foT et awArsl Y &A1, FqA US, FA agehal & I UG
duT 30T SAfSd 3HGEAT UG & ALY FAl @l JdX, dU Jd HIEAT &
fAeaas ST UHdhvT-ohe HAEAT | AT A, §, HAMW

120, *E, 158, 3/2
120, *F, 15B, 9/2
156, “F, 15B+C, 3/2
156, *F, 15B, 9/2

LAY ) =
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The free ion ground term, the calculated spin plus orbital magnetic moment
value, the calculated spin-orbit magnetic moment value and the observed
magnetic moment value (300 K), for a gaseous 3d” ion, respectively, are

68512, 5.92 BM, 5.92 BM, 5.8-6.0 BM
®Ssi2, 5.92 BM, 6.70 BM, 5.8-6.0 BM
6Ss12, 5.92 BM, 5.92 BM, 4.8-5.0 BM
®Ssi2, 5.59 BM, 6.70 BM, 5.8-6.0 BM

G I s
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T 3¢° 3aa & fow, FF TS A UG, URepfold UEEHUT Tl H&TH
I IMEOT T A, URGlold U=RRUT-&H& Jabig 0T A aur ufde
gachlg HTEEY AT (300 K), &, whaver:

6Ss2, 5.92 BM, 5.92 BM, 5.8-6.0 BM
63512, 5.92 BM, 6.70 BM, 5.8-6.0 BM
®Ssi2, 5.92 BM, 5.92 BM, 4.8-5.0 BM
®3si2, 5.59 BM, 6.70 BM, 5.8-6.0 BM

el b e

Question Number : 78 Question Id : 562954273 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1
The EPR spectrum of [InH3*] [Given: In (I = 9/2); H (I = %2)] is comprised of

i 10 lines of equal intensity where each line further splits into 4 lines with
intensity 1:3:3:1.

74 4 lines with intensity 1:3:3:1 where each line further splits into 10 lines
with equal intensity.

3. 10 lines with unequal intensity where each line further splits into 4 lines
with  intensity 1:3:3:1.

4. 4 lines with intensity 1:1:1:1 where each line further splits into 10 lines

with unequal intensity.
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[InHs*] T EPRT0FEH [T & In(1=92); H(I=%)| @ T &, a8 &

1. GAA dgar T 10 dRa J@l Ueds dled Ga: 1:3:3:1 diear #r 4
TSt 3 furfea @ ¥

2. 1:3:3:1 fiaar & 4 3 @ Ucds ol Ued: WA derar @1 10
aal # fofea g &

3. HEAA dredr 10 dEA el Ucds dsd gal: 1:3:3:1 digar &1 4
aral # fofea @ &

4. 1:1:1:1 dar AT 4 IR FEl Ucds s Gel: AEATT drerar r 10
aral # foaifea @ &
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The correct statements about agostic interactions from the following

A. It involves a three-center-two-electron interaction with a C-H bond of
the ligand.

B. The C-H bond of the ligand involved in agostic interaction is
lengthened.

C. Its presence is identified by an upfield chemical shift of the C-H bond of
the ligand.

D. It lowers the pKa of the C-H bond of the ligand.

are

8 A B, CandD
2. A, B and C only
3. B, C and D only
4. A, C and D only

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 79 Question Id : 562954274 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1
fAafoiaa # waifEes seaieafhanst (agostic interactions) & I & T
HUA

A. 3g# fones & C-H 3maey & Ty did-thg-al-Sdaeld ediedishar
giFafaa i

B. wNifiesd eTiaiRar # AidATeld fodles & C-H 3&esr /& &1 Sar
&l

C. g 3uiRyfd s & C-H 3w & 3ud &9 grau@s gfa e/
UgETer ST #

D. Jg foureE & C-H 3eey & pKa &l & adl &l

3

1. A B, Caa D
2. haad A, BFarC
3. aaT B, Caur D
4. haad A, CauTD
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If the crystal field splitting energy of d-orbitals follows the order:
dz? < dyy = di?y? < dkz = dyz, the ligand field is

square planar

trigonal bipyramidal
square antiprismatic
pentagonal bipyramidal

BN
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ZI‘I-'E'{ d—&?&‘[ﬂﬁ Eﬁf ﬁ'ﬁﬁ 83':!’ ﬁl’m ﬁﬁ-: dzz‘: dxy = dxz—yz < dxz = dyz sheH ol
JTEROT HLAr ¥, af fores &7 &

I FATA
PEaaay S
Tar uiaftes
Tgaivi fef e

i S
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The reactions that give A as the major product are

(0]
N

Me
A

i. Li, lig. NH3
ii. B

Me
i. MezCulLi

I.
ii. BT

i. LDA, —78 °C

Me

0]
i. MeMgBr

\"A

i. A~ BT

land Il
land lll
Il and Il
Il and IV

ol L

ii./var
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HATHTRIOT ST FET 3cUlG & T H Al &, I8 €

0

i Li, lig. NH3

i {jf“-var
Me

1. Me>Culi

I.
i o~ -Br

i. LDA, —78 °C

.
ii. B
Me

(0]
i. MeMgBr

Iv.
i~ -Br

1. | Tar 1l

I3l

laar i
naariv

b
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The correct order for the relative rate of esterification of I, I, and Ill with

p-nitrobenzoyl chloride is

“OH “OH OH
| Il m
- I=1=1
- I=1=M
3. n=>1l>1
4. m=1>1
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p-TEease dakizs & @y |, I, ar Il & veedeor &t anufde a8 @
T A T

i"’oH :JE "OH ; ~OH
| Il m

1> =1l
>0 =1
=1 =1
m=>1=l

e o g =k
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The intermediate A and major product B formed in the following reaction are

Ph I
HDQC\/'\//f —  » [A] —» B
1
Ph |
HOC |, ﬁJ
A = e 1Y B = 0
H
Ph° H 0
2
Ph Sl
HOC |, f|@ '
A = ol ok B = 0
H
Ph° H 0
3.
@
I Ph —
Y H B
A VN o B
= H = 0
e
HO,C 0
.
@, ’ Ph I
LY
A o W B
= H = 0
’?3
HO,C O
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freafaiaa wffear # fiRfg Fegedt A 9 g=9 3o BE

Ph I2

HDQC\/I\,/’ _— - [A] _— B

1
Ph
HO,C H ;|\@I ; gfl
B = ’ . B = 0
H
pnw H 0
2.
Ph —
HO,C H ;I:@ H g\ |
A = S L B = 0
ph" H H 0
3.
ke Ph,  .—I
Ly e ) "
A= H/_H% B = 0
HO,C 0
4.
’ @:k B Ph |
Lt : § Ph 334
A = H/_H% B - g{
HO,C 0
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The Hammett plot for the following transformation is

1
p
(L]
o)
E /\
[ ]
o
a
2.
i
oy
2
; \/
N
L]
[=3
3
g
-
o
=
a
4.
4
-‘::ﬂ
=
h=
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fAeafafg uaeor & O §e 3™ (Hammett plot) &

55
1 SIS

[ 1

log Kgps

IC’Q knbs

log Kabs

\/
e

l0g Kabs

AN
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The major product formed in the following reaction is

i Pd(OAc), (cat)
PPh;

Ag>CO3 (1 equiv)

ks

(J
&

3
3
4.

2
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frafaf@a wffrar & R fgeg saue &

= Pd(OAc), (cat)
PPh,

Ag>C0O3 (1 equiv)

%

5
3.
4,

:
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The major product formed in the following reaction sequence is
1. Pd(PPhs)4, KOt-Bu

OTBS
MeO,C~ ~CO;Me
2. LiCl, DMSO, heat
OAcC
1.
OTBS
CO,Me
2.
OTBS
“~Cco,Me
3.
OTBS
MeO,C
4.
0TBS
MeQ,C~ "
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freafafEa i sgpa & fiRfT 77 3cug ¥

1. Pd(PPhs), KOt-Bu
Me0,C~ ~CO;Me

OTBS

L

2_LiCl, DMSO, heat

OAc

OTBS

-COsMe

OTBS

~—C0,Me

OTBS
MeO,C

OTBS

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

OPr
NDZ Zn/NaOH

heat aq. HCI
— A

1
OPr H
A= N“N
H OPr
2.
OPr H
A= N“N
2 OPr
3.
A=
N
OPr H OPr
4.

OPr
A=
N
OPr

Visit CollegeDekho


https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 87 Question Id : 562954282 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum

Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow

Volume Control : No
Correct Marks : 4 Wrong Marks : 1

faafafEa e sges & R fg& scug AGr B ®

OPr
NO2 Zn/NaOH

heat ag. HCI
ea A q

1.
OPr H
A= N‘N
kil OPr
2.
OPr H
A= N“N
H OPr
3.
A=
N
OPr H OPr
4.
OPr
A=
N
OPr

B= N f
N
PrO H OPr
PrO
o= )
N
Pro H
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The intermediates involved in the following reaction sequence are
0

1. hv
2. PhaP=CH>

3. HsO*

Aand B
Band D
AandC
CandD

ol i
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foreatatea sfofrar sgea & wfdafag avgadf §

O

1. hv
2. PhaP=CH>

3. H30*

A W N -
>
5
O
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The correct sequence of processes involved in the following transformation is

O i NaH 0
ii. Mel
H OMe
OH H
1. i. deprotonation, ii. O-methylation
: i. enolate formation, ii. retro-aldol reaction, iii. O-methylation
3. i. deprotonation, ii. retro-aldol reaction, iii. O-methylation,
iv. aldol reaction

4. i. deprotonation, ii. retro-aldol reaction, iii. aldol reaction,

iv. O-methylation

Question Number : 89 Question Id : 562954284 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

RFfafd TuiaRor & SfEARE UsHAr #1 9 eEa ¥

O i NaH 0
ii. Mel
H OMe
OH H

i. fuieia= (deprotonation), ii. O-Afaa

2. i. sdiole fa=ia, ii. vg-Teata AfAfRAT (retro-aldol reaction), iii. O-
A=

3. i.femeiaa (deprotonation), ii. TT-Te=ta FATFAT (retro-aldol
reaction), iii. O-Af¥rara, iv. Teatar 3fAfRaT

4. i. faueiasr (deprotonation), ii. T3T-TeaTer ATHTGRAT (retro-aldol

reaction), iii. Teater fARRAT, iv. O- AT

—

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 90 Question Id : 562954285 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

The correct statement about the major product of the following reaction is

NaOAc
—_—
Cis AcOH
(enantiopure)
Bs = p-bromophenylsulfonyl

AXJOAG

A B OAc

A is formed and is optically active
A is formed and is racemic
B is formed and is optically active
B is formed and is racemic

s Bl
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faeafafaa #ffrar & Feg 3cug & IR A 6 FYF B

NaOAc
ﬁ /0Bs AcOH

(enantiopure)

Bs = p-bromophenylsulfonyl

Sy

B OAc
1. AFAdT § TUT YaoT gOIF (optically active) &
A gaar & aar IRafAE (racemic) &
B Ie7aT ¥ OAT YgUT TgUTE (optically active) &
B Iaar & gur IAfAF (racemic) &

. e
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The relative order of rate constants in the following transformations are

Me
R=Ts R=H
R S — —
PhSNa  pg : CrO;
Ky H k3
Me
R=Ts R=H
o T
PhSNa R - CrOs
kz H ky

k2 > ki1; ks >k3
k2 > ki1; k3 >kq
ki > k2; ks >k3
k1> ka; k3 >k

i

Question Number : 91 Question Id : 562954286 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

faafaiEa wuaRon & g7 EURidr &1 anids &7 &

Me
R=Ts R=H
- _—
PhSNa g : CrOs
.Fﬁ H k3
Me
R=Ts R=H
- —_—
PhSNa  po" : CrO3
kz H kfl

k2 > k1; ks >k3
k2 > ki1; k3 >Kka
k1> ko; ka >k3
ki > k2; k3 >ky

o £ D =k
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The compound that gives the following 'H NMR spectral data is

H NMR (CDCls): 5 11.80 (s, 1H), 7.69 (d, J = 2.3 Hz, 1H), 7.35 (dd, J = 8.5,
2.3 Hz, 1H), 6.86 (d, J = 8.5 Hz, 1H), 2.63 (s, 3H), 2.28 (s, 3H) ppm.

OCHs5
CHO

CH;

OH O

CH4

!

CH,

CH; O
CHj

At

OH

OH O

CH3

o

C
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aiffres S feafaraa 'H NMR ®aer & e a1 &, a8 &

1H NMR (CDCls): §11.80 (s, 1H), 7.69 (d, J = 2.3 Hz, 1H), 7.35 (dd, J = 8.5,
2.3 Hz, 1H), 6.86 (d, J = 8.5 Hz, 1H), 2.63 (s, 3H), 2.28 (s, 3H) ppm.

OCHs
CHO

CH;

OH O

CHsy

i

CH,

CH; O
CHj

A

OH

Ok “0)

CHs

o

C
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The starting material that gives compound A on heating is

EtHNOC H

H-
Ph A
L P
Ph
| H
o M EI\/ j
EtHN
H
2.
EtHN
3
4.
Ph
H
0]
EtHN
H
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The major product formed in the following reaction sequence is

NJN& Ph

1. heat
I -
| 0 Me 3 0
£t H—OCHZCF3
OCH3CF5
KHMDS, 18-crown-6
—78°C
1.
——NMe
\;
EtO,C
2.
?ME
\ CO5Et
3
Me
—
\
EtO,C
4.
Me
"':"'J
\ COzEt
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5 i E OCH,CF
i 2CF3
e OCH,CF
KHMDS, 18-crown-6
—78°C
1.
—Me
\;
EtO,C
2.
?MB
\ CO-Et
3.
Me
—
\
EtO,C
4.
Me
-
\ CO,Et
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The major product formed in the following reaction sequence is

.OH 1. Clp, Et3N
NI 2. cis-2-butene
H : -
3. LiAIH4
1
OH NH>
HyC
CHs;
2.
3.
NH; OH
HyC
CH;
4.
NH; OH
H3C =
CH;
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3. LiAlH4
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NH, OH
HaC
CH3
4.
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The major product formed in the following reaction is

b Ag,CO;

0 Celite

i
Dd
i

 §
HO
HO"
0
2.
HO
0
OH
3.
OHC
HO" ;
OH
4.

HO

e
®) ;
o
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The intermediates involved in the following reaction are
NHBoc Boc

OMe

Y

l,, PhIO ENI
OHCO" OMe

A and B
BandC
CandD
AandD

) I el
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NHBoc Boc

l,, PhIO (NIDMG
OHCO" OMe

OMe

A B c D
1. AT B
2. BawC
3. CauwD
4. ATar D
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The correct match for methyl groups of molecules in Column P with their

topicity in Column Q is

Column P Column Q
A. Me . Enantiotopic
Me
B Me ii. Homotopic
Me
c Me iil. Diastereotopic
Me

A-i;B—ii; C—iii
A-ii;B—ii; C—i
A-ii;B-1;C—iii
A-ii;B-i; C—i

ol L
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Hed P #A LT & AT Tl w HidH Q FH 30 AUTHE (topicity) &

a1 T e §
Pt P HoH Q
A. O s I Tafe3afes (Enantiotopic)
B. Mo . eeIfes (Homotopic)
Me
5= Me iii. et (Diastereotopic)
Me
1. A—i;B—1ii; C—iii
2. A-ii;B-ii; C—i
3. A—ii; B—1; C—iii
4. A-ii;B-i;C—1i
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The major product formed in the following reaction is

i Li CO5t-Bu

| il. excess I,

Cr(CO),
1.
OMe
t—EuDQC\/©/
2.
OMe
t-BuO,C
3
OMe
COst-Bu
4.

t—BuGQC\/©
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4.

t—BuGEC\/O

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 100 Question Id : 562954295 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

The major product A formed in the following reaction sequence is

CF3
F F 1. +-BuNH,
- A
F = 2 m-CPBA (EPR active)
F
CF;
F 3
F 3
. ,‘Nx
0O t-Bu
2.
CF3 O
F N
~t-Bu
F F
F
3.
CF3
F E
E I‘I\I’t_Bu
F OH
4.
CF3
F A
~t-B
F i
R i
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CFq
F 7 1. t-BuNH,
- A
= F 2 m-CPBA (EPR active)
F
1.
CF3
& F
| F
- .N
0" "t-Bu
F
CF3 CI)
i N
~t-Bu
= F
F
3.
CF3
E F
~t-B
F g
F OH
4.
CF3
F E
~t-B
F N7
F O

Visit CollegeDekho



https://www.collegedekho.com/?utm_source=resource&utm_medium=footer&utm_campaign=hyperlink

Question Number : 101 Question Id : 562954296 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1
A particle of mass m is confined to a one-dimensional box of unit length. The
wave function of the system is ¥(x) = ﬁ sin(mx) [1 + cos(mx)] for0 < x <
1, and zero elsewhere. The average value of the energy in this state is

h? /5m

h? /3m

h? /8m
h? /10m

gl L Tt
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G<THATA m T IS FHUT Tehich 1S & Th-TAT arg A HfFT T 10<x < 1,

& for e & aowada P(x) = \E sin(mx) [1 + cos(mx)] &, TUT 3=
ET| TH FHaEA F ST 1 w7

1. R /5m

2 h? /3m

3 h? /8m

4. h? /10m
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The magnitude of the orbital angular momentum vector of a quantum

mechanical system is v/6 . The smallest possible angle between its orbital
angular momentum vector and the z-axis is

1 57! (ﬁ)
2. tan~ )
3. s (5

4 sin~1 (%)
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cos™ 1 ( 1)
V2

1

2. tan~! (vi’_)
3 cos™1 (:—)
4

sin” ()

p;
1
3

1
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The wave function of a quantum mechanical system with the Hamiltonian H is
¥ = ¢, f; + ¢ f5, Wwhere ¢4, ¢, are constants and f;, f, are orthonormal basis
functions.

If Hy, = H,, = 5eVand Hy, = Hy, = 2 eV, where H,; = (f;|H|f;), the ground
state energy (in eV) of the system obtained by variation method is

AWK 2
N W o~
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et H & @y Rrdl Fares Iif¥e [ &1 a Bald ¥ = o f; + 6
©, TRl ¢y, ¢, TEURTD § QU £, f, TAHCTTID HUR Gold 3

& Hyy = Hyy =5eVaAA Hy, = Hyy =26V, SR H; = (fi|H|f;), Rrerof
ot e vt e it Teas 39T a1 (eVH) E

g i i
N W O~
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Let H(x) be the Hamiltonian defined by H(x) = ;Ti + V(x).

Given [H,x] = %px and Hp; =g¢; (j=012,..); < & < & <,
the correct statement, forj = 0, is

1. (@) [pxldo) = (@) |x]do Y5 — £0)
2. (& [px|d0 ) :%(‘P}' |x|#0 o — 5D
3. (& |pxldo) =5 (¢ |x|dbo )5 — 20)
4. {dylpaldo) =2 ey |x|po Mo — )
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2
H MHATH (), Hx) = 2= + V(x) ERT uReid efdreedr &
f :
m %[HJ x] — pr aar qu)_j == Ejfpj (}i — DJ]'JZJ )J Eg < &1 < &z <y
j+ 0% orm, a8 7U, §

1. () [px|®o ) = %( x| o ) (g — o)
2. (g lpaleo) == (o) |x|do Neo — )
3. (¢lpeldo) = E(rﬁ;lxl%)(sj—sﬁj
4. (b lpxloo) = 2 (@) lxlgpo )eo — )
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The 6-dependent part of an un-normalized atomic orbital is ®(8) = cos . In
the range 0° < @ < 90°, the maximum probability of finding an electron in this
orbital, between 8 and 6 + d6, is for 8 =

UU
35.3°
54.7°
90°

o KM

Question Number : 105 Question Id : 562954300 Question Type : MCQ Option Shuffling : No Display Question
Number : Yes Is Question Mandatory : No Calculator : Yes Response Time : N.A Think Time : N.A Minimum
Instruction Time : 0 Single Line Question Option : No Option Orientation : Vertical Allowed Progression : Yes
Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4 Wrong Marks : 1

fordY UETATEI G UIATUGh &HeTeh &l §-3FTT3d AT 0(0) = cosf &l 0° <
6 <90° & WAT H,0 & T O TAT 0+ df F AT TH H&H H Sodgeld &
U S &7 g urideRar, &

DD
35.3"
54.7°
90°

i sl il
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For a heteronuclear diatomic molecule AB, the un-normalized wavefunctions
for HOMO and one of the two degenerate LUMOs, respectively, are
WYromo = 0.9(p3s + 3¢3,,) + 0.1 93,
Yrumo = 0.1 ¢35, +0.9 ¢,

(Atomic orbitals of A and B are denoted by ¢. The internuclear axis is along
the z-direction.)

ABisa

1. o —donor through A, = —acceptor through A
2. o —donor through B, = —acceptor through B
3. o —donor through A, = —acceptor through B
4. a —donor through B, = —acceptor through A
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frelt Rrwaeniddra fRureniPas 307 AB & forw, HOMO Tam & 3uHE
LUMOs & & Teh & forr 3uamaAdigd diaTheld, &, Hael:

Vromo = 0.9(p3s +3¢3,,) + 0.1 65,
Yrume = 0.1 ¢’2Apx +@:9 "i’gpx
(AQUT B & 3HIUach HEThl d ¢ ERT GUTET AT §| HATHAIT HE z-

faom & ¥))

AB %

1. A ATHA ® ¢ ST, A & ARTH & 7 AT
2 B & #ATCIHA & o —gIdT, B & ATCIH B —TTEN
3. A & ATIHA o —gIdT, B & #AIH | 7 —TATEN
4 B & HTETH Ho —aridl, A & FATCIH & 7 —aTr
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For the ¢; point group, with C; axis along the z-direction, the correct statement
is

i All the three symmetry operations (€3, €7 and €3 = E) belong to the
same class

7.8 The character table contains a two-dimensional irreducible

representation

All the characters in the character table are +1

x and y jointly form a basis for a two-dimensional representation.

e L)
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¢, Feg wagg & forw, z-feam A ¢, 3187 & Wy, W HUA B

1. it fa g=fAY FfFT (G, €2 a3 ¢ = E) §aa 991 ¥ wafaa
el ¥

2 3fPererOes arolt # fE-3maeh smesaa Bwuor §

3 APy aroft & Toft fdagor +1 ¥

4. xTU y HgH ®0 A fE-3maeh Bwwor F B 3R aww #
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The character table of C;, point group is as follows.

Cs, E | 2C:(=z) 30,
| Ay 1 1 z x* +y?% 2*
| A, 1 1| =1 R,
i E 2 —1 0 (x, y:) (R.x‘rR}’) (xz o yzlxy) (IZ, yZ)

For normal modes of vibration of NH3, the correct statement, among the
following, is

Some of the normal modes are IR-inactive

At least one normal mode is both IR and Raman-inactive

Mixing of normal modes by the symmetry operations is not possible
For some of the normal modes, the wavefunction of first vibrational
excited state is totally symmetric

Ll
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Cs, g THE Fr fPasriors arolt e ger & |

Cs, E 2C5(z) 30,

A, 1 1 1 z x> +y? 2°

A, 1 1 il R,

E 2 =i 0 (x,¥) Re,Ry) | (2° — % xy) (xz,y2)

NH; & U & AT AR & fon, Tatefeaa # @ a8 a4, §

o

qUIaaT §AET &

FS TACET uunterar IR-3rafma €
TA O HH Tdh AT YU IR JUT (HA-HERHT arat &
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The rotational constant of a diatomic molecule is 2.0 cm™!. The wavelength of
the excitation laser is 333 nm. Assuming rigid rotor model of diatomic
molecule, the first three Stokes lines (in cm™!) in the rotational Raman
spectrum are predicted to be closest to

30018, 30010, 30002
30058, 30050, 30042
30018, 30014, 30010
30034, 30030, 30026
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A E TE R

30018, 30010, 30002
30058, 30050, 30042
30018, 30014, 30010
30034, 30030, 30026
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Consider the following temperature-composition diagram for water and
nicotine.

Region B

210

T/*C

60

0 xinicotine) 1

The correct option is

1 The system has two critical solution temperatures; both nicotine and
water are completely miscible at 100 °C and x(nicotine) = 0.5

2 At 75°C and x(nicotine) = 0.5, nicotine and water form a strong
complex which does not dissociate

3. Nicotine and water form weak complex at 50 °C; the number of phases
(P) in the region A is 2

4. Thermal motion homogenises the mixture in the entire region B where
P=1
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Region B

210

T/*C

60

0 xinicotine)

Te fawen &

1. o & O wifas o auaEe & e 9ur s gl 100 °C J2r
X (RRPET) = 0.5 WX QUi Rraraeier ¥

2. 75°caM x(TFREA) = 0.5 W, APEH 92T I Th UaId el T &

3. 50°C W T auT Sl U6 Golel §gel aalld & A &7 # Uaeansit
& ge (P)2 %

4. dqot &7 BH ardfry aifa Bysor & gameft gardr § S8 P =1
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One mole of a monoatomic ideal gas at 1 atm pressure is taken through the
p — V cycle as shown below.

L
1 2
et
7 E
n =
o
3
} 1
224 44.8
Wolume (L)

For the process 1 — 2, the reversible work done and the change in
enthalpy(in kJ), respectively, are

—2.27 and 5.67

3.40 and 2.27

3.40 and —5.67

—2.27 and 3.40

-
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1 atm S/ W TH3MVad IS I &1 T AT p— V Tp ¥ Torar aam §
ST fop A femmar T g

Pressure
(atm)

*

224 448
Yolume (L)

1 -2 UhH & o, forar o sopavhy & g =i #& ofeaa
(W#H), & HAM:
1. —2.2732m 5.67

2. 340qar2.27
3. 3.409ur -5.67
4. -227dar340
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The number of permitted configurations for N water molecules at absolute zero

temperature is
1 22N
L
3. 238N
4. 22N (8/3)N
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WA T dAd W N F FUET & fow 3igAa foearar fr §&am &

1 22N
2. 2N
3. 22N (3/8)N
4. 22N (8/3)N
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The solubility of Bi,S; in agueous solution at 25°C is 1.4 x 1072° M. Given
that E°(Bi** /Bi) = 0.226 V, the value of E°(Bi,S;/Bi,S?7)(in V) at 25°C is
closest to

148
—0.73
—0.96
0.23

il
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25°C UY STy faddal # Bi,S,&r fadgar 14x 10720 m 1 Sar for fear &
E°(Bi**/Bi) = 0.226 V, E°(Bi,S;/Bi,S>7)(V &) & AT 25°C W HEsh
fhedd &, a8 &

1 1.18
2 —0.73
3. —0.96
4 0.23
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The dielectric constants of electrolyte solutions, A and B, are ¢ and 2s,
respectively. At a given temperature T, the ratio, A,(4)/A,(B) of two Debye
(ionic) screening lengths 1,(4) and A,(B), is

1 1

2. 2

3. V2

4 1/4/2
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AT B, dgd ey fewal & qidgd FeRis, FA:  ar 26, g1 fow
AT YA T W, & B (3af@es) eror a&=m=al 1,(4) g1 A, (B), &l
U, A5(4)/2p(B), &

1. 1
2. 2
3. V2
4. 1/42
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In the photochemical reaction A — B, 2.5 mmol of A is converted into B on
irradiation with 100 W light of wavelength 300 nm for 66 s. The quantum yield
of the reaction is closest to

0.05
0.15
0.25
0.35

i it
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UehTYT TR HTATFIT A B # A& 2.5 mmol &r 66 s & forT 300 nm

FogeT A 100 W Uir & @1y fitora . B A ufefda @ &1 affear
& FareH oy foras Adecad &, 78 ¥
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035
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The rate law for the reaction N,O0, (g) - 2NO(g) is first order in the
concentration of N,0,. If the initial concentration of N,0, is 1.0 mol dm™3, the
expression for time-dependent behavior of concentration of NO (in mol dm™3 )
is

2(1 — g *t)
1—e Kt
05(1—e %)

14+ e *

e hy N
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HHTFIT N,0, (g) — 2NO (g) & fOTN,0, & FEUT & X Tw vayxw =ife
$r §1aE N,0, Hr URTFENF Tgar 1.0 moldm2 &, dF NO ( mol dm3 &) &Fir
FigaT & HA-3M8T =gaer & fow == §

1. 2(1— e 5
2. R

3. 0.5 (1 —e™*)
4. il
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At 100 Pa and 500 K, the number of collisions Ar atoms make on a solid
surface of area 1.0 cm? in 10 s is closest to
[Molar mass of Ar is 40 g mol™1; assume Ar to behave as a perfect gas]

1.9 x 102!
2.1 x 1023
3.5 x 10*°
4.7 % 1017

. G0 P =t
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100 Pa@am 500K WX, 10 s & 1.0 cm® &%l aTel 31T T W Ar TRHATIHT
gRT & IE HEer 1 T o Adead € a8 ¥
[Ar T FTeR SETATT 40 gmol ! &; A o &6 Ar e 3 g A =
TS AT &)

1.9 x 1021
3 o i o
3.5 x 10%°
4 7-% 107

o L) I
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The XRD pattern of a crystalline material, measured using Cu K, radiation (4 =
1.54 A), is as follows:

26 (degree)
38.43
44.65
65.02
78.13

Considering the cubic edge length ~ 4 A, the Miller indices and Bravais lattice
of this material are

1 (111) (200) (220) (311), BCC

7 (111) (200) (220) (311), FCC

3. (110) (200) (211) (220), BCC

4 (110) (200) (211) (220), FCC
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Cu K, TafehoT (1 = 1.54 A) &1 ZUZTeT &3eh AT 910 fFdT RrEeaTr ueret &
XRD ufd®u, g9 UFR &:

20 (degree)
38.43
44.65
65.02
78.13

TAT PR dars ~ 4 A fER F g0, 39 uerd ¥ eR gEee aur a9
ST &

1. (111) (200) (220) (311), BCC

2. (111) (200) (220) (311), FCC

3. (110) (200) (211) (220), BCC

4. (110) (200) (211) (220), ECC
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Double logarithmic plot of the intrinsic viscosity and the molar mass of

polymers in solution is linear with slope 34 . The ratio of molar mass of two

solutions of the same polymer of different molar mass is 16. The expected
ratio of their measured intrinsic viscosity in an experiment will be

bl G e

16
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The unnormalized probability density distribution of a continuous variable x is
given by
p(x) =e %  _co<x<oo (aisaconstant)
The average of x? over the normalized distribution is
{12
2a
azj2
1

2a

o
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Hdd T x & FAUEACAIPd WiAedT Odca faaor
p(x) =e @ _w<x<ow (aTh [EATH &) T faar = &
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g3

2a
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