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PREVIEW QUESTION BANK(Dual)

Sr.  Client Question
No. ID

Objective Question
1 701001

Question Body and Alternatives

Which one of the following graphs represents the velocity vs time relation for
the motion of a ball thrown upward and returning toward the ground, remaining
in air for 10 seconds? (Ignore air resistance.)
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Objective Question

2

Objective Question

3

701002

701003

A3

A4

A fair coin is tossed 10 times. Let # and T be the number of heads and the 20

number of tails, respectively. The maximum possible value of H X T is

15
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B

o fovget & & 10 aR 3Iemem onar g1 A & {79 9 gee 3 fr
TEAW, &H, H a9 T &1 HX T & A85dd 99d A &

1 49
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P i

2.0
Two 1.5 L bottles A and B are each filled with 1 L of water. 2 packets of ORS

are dissolved in A and 1 packet in B. Then B is filled completely by pouring from
A_The ORS concentrations in bottles A and B will be in the ratio

56

4:5

34

2:3

A5 LA didel, AGB UAB 1 LU=l O #TE AT ORS & 2 e T
B # 1 e de S ¥ 5HS aIg B BT A H 330 X QW IR AT | dider
A 3 B & ORS 1 wigar &1 Ui wm

LN

1. 56
2. A5
3. 34
4. 23
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Objective Question
4 701004

Objective Question
5 701005

Chairs in 3 colours are placed around a round table such that no two 20
neighbouring chairs have the same colour, and no two pairs of consecutive
chairs (in the same direction) have colours in the same order. The maximum
number of chairs that can be so placed is
i, B
2.
3. 8
4. 9
U el 2ael & ART 3R 3 W FRA 59 gER W@ s § G Gedl sh
ar ey SR & W1 vF F @ 6, AR FRAT A7 a7 Fmar AEE &
T (Ua B TR #) 3T A A 81 61 56 YBR W ST Hehel dlell Hierdl
#r Affeas dwr §
1. 6
2, o
3. 8
4. 9
ALy
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A2,

2
A

3
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2.0

In a puzzle of filling a grid, each row and column in the 9x9 grid, as well as
each 3x3 sub-grid shown with heavy borders, must contain all the digits 1- 9.

1 | 3 8 6
2 £ c
1 |2 D|7 ]9
2
3 1
213
8 8] 3
4 9
9 2 6 |7

In the above partially filled grid, the number 3 appears in square marked

1. D
20 G
3. B
4 A




T Hottel (f15) @7 3 arell ugell 3, 9x9 & Tael () &1 uds ufp
3 e &, ar-E-EY, 3x3 & U su-Hend (fs) foee adr st @
gofar TR &, 1 ¥ 9 g T 3 B =R

1] 3 8 6
2 7 B|C
112 |p|7]9
2|8
9 3 1
213
507 8| 3
4 9
9 2 6|7

39 0 ¥ M T T Tow (fis) &, P=Rfa # 3 G o # 3
HaTE, aT

Objective Question

6 701006 In a queue each woman is preceded and followed by exactly two men. Which of

the following is a possible number of persons in the queue?
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e GfFd F uAE AfGer & upd @ a91g 7 8F o 7wV ¢ 9fad 7 cafFat
1 fafefag § 4 Fia-r g daa §2

Pl Rk
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A3

A4

Objective Question

7

701007

A family whose expenses are shown in the pie chart decides to save 20% more
by cutting on certain expenses. What will be the consequent change in the
angle of the pie for Savings in the chart?

Incidentals, 6000

Pet,

Recreation, 3000

1 202
2. 2
3. A5®
4. 18°

T uRar foas @t @ v ug-are @ fTmrn mn §, 9% $o wdt # $e
@ T B 20% ST dTedl o] VAT B G TOE # d9d (Savings) H TS
HIoT F fepaa aftad= weme?

Incidentals, 6000 _

E, 8000

Pet,

Clothings, 4000
Recreation, 3000

1. 10°
2. 12¢
3. 15°
4. 18¢
Al
1
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Objective Question

8

Objective Question

9

701008

701009

A3

A4

2.0
A person leaves for New Delhi, India from New York, USA by a 20 hour flight on

a Monday at 6 am, spends 10 hrs in New Delhi and returns to New York by a 20
hour flight on the Wednesday of the same week at 8 am. Based on this, how
much is the local time difference between New Delhi and New York?

1. Cannot be determined

10 hours

12 hours

16 hours

=i, FARE & R HHFar # gao 6 9o Tah Afth a5 e, AR &
forT 20 9¢ fi1 339 W Aperar ¥ 7% ool & 10 92 A= & @i 98 20
g9 HT 33 F 3 Teaw F gUAR B Gas 8 go gl dlear &1 59

AAHNT & YR W 75 feeel 3R =aid & o= Fo & fraar iR

N

1. SO T O e
10 ©¢

2.
3. 12 98
4. 16 ©E

The ratios of girls to boys in two sections in a class are 3:4 and 3:7 respectively. 20

Their ratio in the entire class (when the two sections are combined) is 4:7.
Which of the following can be the strength of the girls in the entire class?
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PN

T FaT & a1 ae A Asihdl 3T ASH HT AT & AT FA 34 T
3:7 &1 o FaT # (S gl a9t & U Y AT STar §) 3ol 3egdd 4:7
21 ofy @ # asfRdl 6 der Afaf@a 7 & Sladr g gadr 37

1. 36
2. 42
3. 45
4. 48
Al
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Objective Question

10

Objective Question

11

701010

701011

A3

Ad

2.0
If9X 2+ 16Y2 + 24 is a perfect square, X and Y being integers, then the

smallest possible non-negative value of X + Yis

b N
W =

o XRy quis § @ oX 2 + 16> + 4 s g @ g ar X+ ¥ &
FEcAA FATiad IR-FOTCHES A §

i3 0
1
2

A 0N

2.0
The monthly production of a commodity increases by 50% (over the previous

month) every even month and drops by 20% (over the previous month) every
odd month. If the monthly production at the close of March was 1 ton, the
production at the end of September will be approximately

1. 36tons
2. 22tons
3. 30tons
4 1.7 tons

e A A A A, faell avg ar Aie Scurea (oo A &
3YET) 50% Fedr & AR udw vy dwmie a7 (Ooe A 67 3mam)
20% "ear &1 afg A & 39 7 mfEs 3caea 1 e on, o @de & g
#A 3CUIGH ETAT Glam

1. 36
2. 22%TA
3. 30
4. 17 e

0.50




Objective Question
12 701012

A3

Ad

2.0
Which of the following graphs correctly shows the distance (in arbitrary units)

between two longitudes 1° apart along the latitude being considered?
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Objective Question
13 701013

Objective Question
14 701014

Objective Question
15 701015

A3

A4

Which among the following integers can never be written as the sum of squares
of three integers?

b b
© o~ >

foraafla QUi 3 & R der qoiiat & aait & T & & 3 Rt o
TE T forer o1 Gehar §7
6
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2 iF
3. 8
4 9
ALy
1
A2,
2
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The product1 x 2 x 3 X 4 X ... X 51 ends with

1. 10 zeros
2. 11 zeros
3. 12 zeros
4. 14 zeros
1X2X3X4X..X51 & OIAGA & 3d el el 7 grar 87

1. 10 g &
2. 1 gEE A
3. 129w d
4. 14 g A

2.0

2.0

2.0




In the following finite sequence of integers, how many 9s are divisible by their
immediate next terms?

8349359599945956,3,35723998939194

~wN
o W

A

Ay & a5 ottt & aRffa Aofr F fFast 9 39% seTer fwewy 37 &
s 87

b R
[= IS IS

Objective Question

16 701016 _ : 5 x :
Consider three configurations of steel wires for bearing a load.

A 2 wires of 1 mm diameter each, together
B. 1 wire of 2 mm diameter
C. 4 wires of 1 mm diameter each, together

The correct comparison of the load bearing capability of the three
configurations is

1. A=B=¢C
2 A<B=C
3 A<C<B
4 A=B>C

T& HX FF H6d F & [T & & aii & J9 Jeagrat o1 faK 1
A, 1w 93ds F 2 dr, T 9
B. 2 =aw #11ar

C. 1 & =aw 3% & 4 dR, T Ay

A et 1 e F1 T JoleeAs way §
1.  A=B=C
2. A<B=C
3. A<C<B
4. A=B>C
A
1
A22




Objective Question

17

Objective Question

18

701017

701018

A3

A4

A bucket has 10 L water at 15°C. How much water at 50°C should be added to 20

get a mixture of temperature 40°C? (Assume no heat loss in mixing.)
1. 15L

2. 20L
3. 25K

4. 30L

T dredr F 10L Urer 15°C U E1 fH¥s0r o auaAe 40°C utd e &
forr 50°C &1 feraar weh fremer wfgme (I o 5 BT s F
TTHT &7 @fey Fer )

1: 151
20L
3251
4.30L

o

Al
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A3

A4

Shyam buys a watch at a 109 discount on its maximum retail price (MRP). He 20

sells it to Mohan for Rs. 3960 making a profit of 1096. What is the MRP (in Rs.)
of the watch?

1. 4040
2. 4000
3. 3960
4. 4356

A Th Ul @ G AHhdA Geu Hed (MRP) WX 10% Be & Y
wliear &1 95 SO HigdT & 10% @ 9T 3960 U I &7 &dr &1 =T &
3TOFaH GeXr A7 (¥ #) fraar §2

4040
4000
3960
4356

T N =




Objective Question

19

701019

A2
A3

Ad

The floor shown in the figure is to be covered with square tiles. 20

24m

18 m

12m

If all tiles are to be of the same size, what is the smallest number of tiles that
will do the job?

1. 4
2. 6

3. 32
4. 16

G a1 o & g B #F @R asel & qU sRaT g

24m

18 m

0 m

12m

afg @l Trse o & AT Fr g7 ar Tsel # R wgeaH §edr § I8
gramr?

1. 14

2 G

3. 32
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Objective Question
20 701020

Objective Question
21 701021

A flight of 13 steps from the ground to a platform of height 3 m is to be
carpeted. The steps are all equal and have tread a and rise b. The staircase
starts from a point on the ground horizontally 4 m away from the edge of the
platform as shown.

Assuming that the width of the carpet is adequate, what is the length of the
carpet (in meter) needed to cover all the steps?

1 7

2 s

3. (Ba+4b)/V13

4. V13(a+b)

WA # 3 AN 5T TEF T aF 13 TREE BT w6 @8 W oEeE
o ¥ @ el T Th §AE RS ¢ T 59T b §| ST g §,
TG HT 9 F 4 AR H AT g o waw F A IR A ¥

4m B

Ig AGd §U o6 el 1 =izt wdiea €, wel urgrEl @1 drella § @bl &
fore arelir 1 oS (e #) el @ifRe?

1. ¥
2.5

3. (Ba+4b)/V13

4. V13(a+bh)

Al
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A3
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Objective Question
22 701022

Objective Question
23 701023

The number of skeletal electron pairs (SEP) and the cluster type
for [BmHm]z‘and [BgHg] , respectively, are

1. 11, closo and 8, nido

2. 11, nido and 8, niclo

.10, closo and 6, arachno

= W

.10, closo and 8, nido

[B1oH1ol?” TUT [BgHg|™ & Torm eheprel Zorergid goat (SEP) i T=am gam

7= (cluster) & UFR ¥, FAA:

1. 11, closo @A 8, nido

2. 11, nido TT 8, nido

L¥5]

.10, closo T4UT 6, arachno

s

.10, closo 4T 8, nido

Al
A2
A3

A4

According to VSEPR theory, the geometries of FCIO and F5lO,
respectively, are

1. linear and octahedral

o]

. tetrahedral and octahedral
3. tetrahedral and capped octahedral
4. trigonal bipyramidal and capped octahedral

VSEPR f&&id & #g@R, FCIO T Fg 10, & soifafaa €, waren
1. Y& Tur FEwaRT

2. TIEHART TUT HEFADT
3. IGERART TUT BIfE FTHEADT
4. Roaaare s g ofea smwada

Al
1
A2y
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Objective Question
24 701024

The option showing the correct match of metal complexes in Column | with
the corresponding A, (cm‘1) values in Column Il is

Column - | Column -l
Al [riFg? P 21800
B| MnFg® | Q 17000
C | [colen)s** | R 9400
D | [Fe(H;0)s** | S 24000

1.A~Q, BB C—5D >R
2.A>R B—S,C—P,D—Q
3.A—Q, BB CoR DS
4.A—P,B—S,C—RD—Q
FIAA 1 F UTg TFoil & Bredd I & ToT A, (cm ™) FEAT & TT T&
Rreme geey arer fwew &

et 1 Ferd - 11
Al [rirg? | P 21800
B| [MnFgd | Q 17000
C | [coen)s?* | R 9400
D | [Fe(H;0)5]** | S 24000

1.A—>QB—P,C—SD—R
2. A= R B=+8 C=P D=Q
3.3A—-Q,B—>P,C—>RD—S
4 A—P,B—>S,C—>RD—Q

Al

A2

A3

A4

The reaction of V,05 with an ethanolic HCI produces a species X, which

gives an EPR spectrum with an eight-line ®'V hyperfine coupling (?1v : | =

7/2) and a strong infra-red absorption in the region of 950 — 1035 em™'.X
contains a

1. [V — (0)y — VI®* unit
2. [VOJ%* unit

3. [V(O)(O2)]" unit

4. [(O)V — O — V(O)]** unit

2.0




Objective Question

25

701025

TIHTerE HCl & |TY V,0; # 3idfrar e wiel=, X 3cuea &t & =
rs-amea 2l sfagesd goaer PV 1= 7/2) 3UT 950 — 1035 cm ™1 F &
H U6 UGS HeIw HORGUT & WY T EPR TUFEH a7 I X &
wiFafoa &,

L[V -(0), - VI°* g

2. [VOP** ga$

3. [V(0)(Oo)]" FaTE
4.[O)V-0-V(O)* z&TE

Al

1

A2,

2

A3

3

Aty

4

The following statements are given with respect to the copper-containing
nitrite reductase.

A. It contains both Type — Il and Type — Ill copper proteins.

B. Type — | copper protein is involved in the electron transfer process.
C. Nitrite ion is reduced to NO.

D. Nitrite ion is reduced to NH.

The option with correct statements is:

1. Aand B only
2.B and C only
3. Aand C only
4. Aand D only
FR I ATEeTEe REwA F Taw F RewArarad suat @ m

. TEH T72U-11 32T TRU-1Il FOX OE aEt 2 ¥

. BT TUTATGIOT UehH ¥ 28U-1 SiaT uide wiFEafea ¥
. arserse I NO & =g idr §

. ATEEEE A NH, # 3uafyg g &

T FUAT g AFeT &

g n w @

1. el A JUTB
2. &hael B T C
3. AT A AT C
4, gl A AT D

Al

A2

2.0




Objective Question
26 701026

Objective Question
27 701027

A3

Ad

The option showing the correct match for the reactants in Column | with
the second-order rate constants (| mol™ ! s ) in Column Il for the outer-

sphere reactions in water at 25 °C is

Column | Column Il

A. |[Fe(CN)gl*~ and [Fe(CN)g*~ | i. [105

B. |[Fe(H20)g]?* and [Fe(H,0)g** | ii. |3

C. [[Co(NH3)g]2* and [Co(NH3)g**| iii. [10-6

D. |[Co(en)3]2* and [Co(en)3]3* iv. [10-4

1. A— (i), B — (ii), C — (iii), D — (iv)

2. A— (iv), B — (iii), C — (i), D — (i)

3. A= (i), B—(ii), C — (iv), D — (iii)

4. A—(iv), B — (ii), C — (iii), D — (i)

25°C U7 o1 F aEl-Azclg #iAfrast & fom siee-l § T w3
HIWFRER! T FraR-Il F TF 7 Thm-wfe g7 Bt (1 mol!
T FE T A IS e aren faweu &

Pl | Hierd I

A |[Fe(CN)gl*~ TuT[Fe(CN)g*~ | i [108
B. |[Fe(H,0)g]2" 4T [Fe(H,0)s13* | ii_ |3
C. |[Co(NH3)g]2* TUT [Co(NH3)g]**| iii. [1076
D. |[Co(en)3]2* T4T [Co(en)s]** iv. [10-4

1. A— (i), B — (ii), G — (iii), D — (iv)

2. A—(iv), B — {iii), C — (ii), D — (i)

3. A— (i), B — (i), C — (iv), D — (iii)

4. A—(iv), B — (i), C — (iii), D — (i)
My

1
A2

2
A3

3
Ay

4

The calculated magnetic moment of Eud* (4f6) is 0 (zero) BM. The
experimental value is 3.4 — 3.6 BM at 298 K. The deviation is due to the

1. mixing of 4f and 4d orbitals
2. large spin-orbit coupling constant (A)
. large orbital angular momentum

3
4. populated ground and the excited states

s &

2.0

2.0




28

29

Objective Question

701028

Objective Question

701029

Eudt (478) &1 uftepforg o 3mEDY 0 (YFF) BM ¥l 298 K W
uraifer AT 3.4 — 3.6 BM ¥ fa=ree &7 BRoT &

1.4f JUT 4d eTRT T THAOT
2. T3T UIRUT-hET TIH TEUT (A)
3. 9T FeTF ol Faer

4. gAY Beaan awr =feq aazam

ALy

1
2
3

4

The correct option for the oxidation state(s) of Nb in the cluster
Na4[NbGCi18] is

1. two are in +3 state and four are in +2 state
2. all are in +2 state
3. all are in +3 state

4. three are in +2 state and three are in +3 state
Nay[NbgClqg] FerFel & Nb & HieFdiaor 3awer (3aTars) & for
e faweu &

1.27 +3 aear & § 9 IN +2 I F

2. AT +2 HTTAT H T

3. AT +3 HTTAT H T

4. 0T +2 HaTAT FH § TAT O +3 Harar 7 &

1
A2,
2
A3
3
Ay

4

Magnetic moment of Yb®* (f 13) is

1. 4.54 BM
.1.73 BM
3.2.83BM
4.3.87 BM

2]

2.0

2.0

0.50




Objective Question
30 701030

Objective Question
31 701031

Yb3* (F12) @1 Jadhr Hmept &
1.4.54 BM
2.1.73 BM
3.2.83 BM
4.3.87 BM

Al
A2
A3

A4

The total number of six membered rings in the polycyclic compounds
P4 (NME)B and P2 (N2M€2)3 is

L7
2.6
3.5
4.4
aghrg TR, Py (NMe)g TUT Py (NoMep)y H ©: HEEd! arel dordi &l
T T

LT

2.6

3.5

4.4

Al
A2
A3

A4

2.0

2.0




Objective Question

32

701032

[Fe(CO)s ] on reaction with CqHsgl gives Y with the elimination of two
molecules of CO. Consider the following statements

A.Y obeys the 18-electron rule
B. The reaction is an example of oxidative addition

C. Allyl moiety shows r]1 coordination in Y
D. Y adopts pentagonal bipyramidal geometry

The correct option is

1. A, B and C only
2. Aand B only
3.A, B andD only
4. B and D only
C4Hsl & Y [Fe(CO)g ] & H#fdferar &, CO & gt Hustt & faeiua &
Y Y 30 Far ¥ Bt syat w fmr fifsm
A. Y 18-Sorreid & TH &7 Ut &R
B. 3UIRF HTATRTT 3Tordiertol Hereled &7 Tk SEET £
C. Y & uferer srefer n! gHeag g #
D. Y tgsviy fefEdr sfafa smamar &

Ty fareu &
1.%deT A,B JuT C
2. Fae ASYUTB

3.%def A, B T D
4. e B FUTD

Al
&
&
&

The difference in the second ionization energies of Li/Na, Be/Mg, B/Al and
N/P are X4, X5, X5 and X4, respectively. The correct order of the difference

in the second ionization energies is
1.X1 >X4>X3>X2
X192 X9 > Xq> Xy

[ 2]

3.X4>Xa> X4 > Xy
4.X1>X3>X4> Xy

Li/Na, Be/Mg, B/AI F2T N/P &1 fedfig amaee =t & iR Faen, X,

Xo, Xg U X, §I BT smuea st Fsim ol aw &

1.X1>X4>X3>X2
.X1>X25X3>X4

[ 2]

L¥¥]

.X4>X3>X1>X2
e e T

=

2.0




Objective Question

33

Objective Question

34

701033

701034

Al
A2
A3

A4

In a flame photometric analysis of a blood serum sample for K * ion, a
band is obtained at 766 nm. This band is due to

1. absorption by K * ion only.
2. absorption by K atom only.

3. emission by K ¥ ion only.

4. emission by K atom only.
TH TF URA a7y & sarel Uerifady fagwor & k s3m7a & fom,
766 nm WX Te 3 wrg fmar Sar ¥ g ¥ Oes aRor R aw ¥

1. &ad K* 3Ta & Hamor

2. e K UTATY & aAEoT
3.3%ad K 3T F Soded

4. FIS K UTAY & Se@ed

Al

1
A2y
2
A3
3
M
4

The following molecular orbital corresponds to

3888

1. HOMO of pentadienyl cation

[ 2]

. HOMO of pentadienyl anion
. LUMO of pentadienyl cation

FENN ¥E)

. LUMO of pentadienyl anion

2.0

2.0




Objective Question
35 701035

Objective Question
36 701036

RreaferfaT 3o oo Ber oa & o &

38—

1. U=aTEEsarae YaTda T HOMO
2. U=aTeTSsaTae /UM @ HOMO
3. UsarErssarad 9arae & LUMO
4, Q=aTEESATd RONAS &1 LUMO

Al

1
2
3

4

The correct absolute configuration for the structure shown below is

OH
2
4 H
1.18, 285, 48
.18, 2R, 4R
3.1R, 2R, 4S
4.18, 28, 4R
R gog g dy=er & o g fadet faeorm &

[ 2]

OH
2
4 H
1.1S, 25, 48
2.18, 2R, 4R
3.1R, 2R, 48
4.18, 28, 4R
ALy
1
2
3
o
4

2.0

2.0




The following two molecules are

H Me

1. Enantiomers
2. Diastereomers
3. Homomers (ldentical)

4. Constitutional isomers

&y g T g g

Me, H H. Me

1. wfafeesu (Enantiomers)
2. amfafi B TamaTa (Diastereomers)

3. QIATAT (FATE) (Homomers (Identical))

4, §UeacHG HATEGIT (Constitutional isomers)

Al
A2
fx3
A4

Objective Question

37 (701037 The correct match for the protons of ethyl acrylate given in Column P with

chemical shifts (& ppm) given in Column Q is

Ha HC
(0]
Column P Column Q
A Ha i 6.11 (dd, J=16, 10 Hz)
B. Hyp i 6.4 (dd, J=16, 4 Hz)
C He iii 58(dd, J=10, 4 Hz)
1.A—i; B —ii; C—iii
2.A-ii;B-ii; C—i
3LA-ii;B—i; C—ii
4. A—ii; B —iii; C —i




FoH P F o7 7 ufder ofifee & ueial & #ew @ F fgr o
Tarafees gfast (chemical shifts) (3 ppm) & &TU Ter e &

Ha HC
Hb)_&ﬁOEt
o]
Ficid P Hiea Q
A Ha i 6.11 (dd, J = 16, 10 Hz)
B. Hp ii 6.4 (dd, J= 16, 4 Hz)
& He i 5.8(dd, J=10,4 Hz)
1.A—i; B —ii; C —iii
2.A-ii;B-ii; C—i
3LA-ii;B—i; C—ii

4. A—ii; B—iii; C—i

iAl
fxz
A3
A4

Objective Question

38 ||701038 The major product formed in the following reaction is

SiM93
Brz

—_— =

Br

4

SiMes

Br
SiMe,
Br

n

Br

=
Qe
ﬁ

2.0




SiMes

Br
SiMe,
Br

o

Br

t
Qe
ﬂ

i&l
{\2
{%3
{\4

Objective Question

39 701039 2.0 0.50

The given steroid molecule undergoes facile monodecarboxylation on
heating. The carboxylic acid group lost is at

CO,H

HO,C GQ
T T bon
o]

CO,H

1.C15
.C13
3.C5

4.C2

for mr BRigE MUl A T RS W IR @ ARREEitTere gar
¥ FEifrae s g R aR e wadh E aw ¥

[ 2]

CO,H

HO,C GQ
T bom
o}

CO,H

1.C15
.C13
C5
c2

[ 2]

d= L




Objective Question
40 701040

Objective Question
41 701041

Al
A2
A3

A4

The correct order of reactivity for the following dienes with maleic
anhydride is

t-Bu

1LM>N>0
N>M>0
3N>0>M
40>N>M
IosE TaEEEEs & Y Teafatg sear & o frmefear & oad
FHE

[ 2]

t-Bu
P A
t-Bu t-Bu
M N o
ILM>N>0
2N>M>0
3N>0>M
1LO0>N>M
Al
1
2
A3
3
Ay
4

2.0

2.0




Objective Question
42 701042

Among the following, the examples of chemoselective reactions are

LiBH,
A, MeO,C CO,H

EtOH

HO Ag,CO4/Celite
—_— -
benzene, reflux

OH
Ha
X
PtO,

0 NaHCO3

1.Aand B
2.BandC
3.Aand D

4.CandD
Teafef&a &, TWaIuTeAE (chemoselective) TATFaTsT & Serewor &

LiBH.,
A. MeO,C CO,H

EtOH

HO Ag,CO4/Celite
—_—
B benzene, reflux
OH

Ha
cQr
PtO,

0 NaHCO5

1LLAGaTB
2.Bdam C
3.AGwD

4.Cda D

Al

A2

A3

A4

2.0




Objective Question

43

701043

Based on Huckel rule, the following species is
B X =

1. aromatic

2. antiaromatic
3. nonaromatic
4. homoaromatic

Thd OTH F IR w, Teafaiag et €

/N —
7/ o}
LI

H

1. IRIATEH (aromatic)

2. afaRIATeF (antiaromatic)
3. HAIRTATESH (nonaromatic)
4. gANAEF (homoaromatic)

Al
A2
A3

A4

The structure that corresponds to the following compound is 20

M

HO

[ 2]

e, : Me
MB\O_\MB
HO™
Me., Me
LY
HO
Me,, Me
ol
HO"




Objective Question
44 701044

The reaction of the given compound with Mel produces

VoD
N

H

| ®
I L B2 |

H’Me

b2
=

o ?
—Z®
N/
-2

—_
N/
z

—
N/
-2z -
5

2.0




o o i 3R Mel & ¥IRFT ¥ seum BT &

[
=

o p
—Z®
N/
&

fM
{\2
~A3
{\4

Objective Question

45 |[701045 The following reaction is the fastest when

o ""¢eN NC OH
NaH

== ———— =

2 x 2y
| 3 DMSO L3

1. X=m-NO,
. X = p-OMe
. X =p-NO,

3
4. X = m-OMe
rafeiag xfafero doax e & s

(2]

0" N NC OH
NaH

= —— ol -

=X =X
| DMSO 2

1. X =m-NO,
2. X=p-OMe
3. X=p-NO,

4. X=m-OMe

Al

A2

2.0




Objective Question

46

Objective Question

47

701046

701047

A3 4
3
A4,
4
2-Methylbut-2-ene is used in Pinnick oxidation 20
[R-CHO — R-CO3H using NaClO,, NayHPO4 in t-BuOH/H,0] to scavenge
1. HCI
2. HaPOy
3. HCIO,
4. HOCI
faferer sterdRToT [R-CHO — R-CO,H & NaClO,, Na,HPO, WI® &der
W] & 2-Aferege-2-3a (2-methylbut-2-ene) F FuAeT fSTF FTATA
#frm ST &, aw ¥
1. HCl
2. H;PO,
3. HClo,
4. HOCI
Al
1
A2,
2
A3 4
3
A4,
4
The most effective pharmacophore that confers antibiotic activity to 20
penicillin G is
A H
Ph N H
? S _Me
N{Me
o]
OH
o]

1. phenylacetamide

[ 2]

. thiazolidine ring
. carboxylic acid

=

. B-lactam




Objective Question
48 701048

Objective Question

uafeia G # uiasfas afraar uea w9 aren gad gamEr
FIARRIET &

H
Phﬂrni H
3 5 _Me
N Me
o]
OH
(]

pZ ] ) 2.0
If H =224V (x), then [H,p] is

HineE
dx

[ 3]

.0
3.—ih
ihpy
m

A =Ly, & A [Hpl ¥

2

1. ih
dx

Al

A2

A3

A4




49 701049

Objective Question
50 701050

Objective Question
51 701051

e** js an eigenfunction of the linear momentum operator, D, With the
eigenvalue of

1. h%k
2. hk
3. hk?
4. B2)2
HiZwaOrE woa o & TEE
1. h%k
2. hk
3. hlk2
4. h2L2

Al
A2
A3
A4
Of the following atomic transitions, the allowed one is

1.'s =55
3p—Tp

[ 2]

3.15-31p

4.°D —3p
At WHAPae Thaoh & = U6 HgAd & a8 &
1.1s — 35

2.p—1p

3.ls—1p

4D -3
Al
1
2
A3
3
Ay

4

2.0

2.0

2.0




Objective Question

52

701052

The number of unpaired electrons in By is

1:0
2.1
3.2
4.3

B, & 3gaAT soacar & TEw /8

1.0
1

[

2

g

3

—_

Al
A2
A3

A4

The molecule MX; belongs to the point group D5y, Elongation of both the 20

axial M-X bonds yields A and elongation of one of the M-X equatorial

bonds yields B.

X
X
Elongating both the X I Elongating one of the
Y4s,, M X axial bonds ,, M X equatorial bonds
M B i A = -
x? X I
X
X
(A)

The point groups of A and B, respectively, are

1. 03\, and D3h

[

g D3h and 03\-’

L¥¥]

: 03\, and CQV

E=S

2 D3h and CZ\-‘

Y0,

x?

M

(B)




Objective Question
53 701053

H MX; Toeg THE Dy, & Hafdd §1 @t afir M-X smadt & e
A Zar & gur Al M-x amEyt F e o & & B & ¥

X
X X
Elongating both the X l Elongating one of the
ts,, M X axial bonds ,, M equatorial bonds Yty
Y p— A — » —_— = v,
R M X
x’ X( I X( I
X X X
(A) (B)

[Elongating both the axial bonds: Eﬂ?ﬁ Hefrg gyt @ Eﬁ'ﬁiﬁ FE UL
Elongating one of the equatorial bonds: fERefrT eyt 7 fordy wer &1
&g T W)

A Ju B ¥ g wag & @A

1. C3, @Y7 D3y
2. Dy, A Cj,
3. C3, TUT Cyy

4. Dy, TAT Cy,

Al

A2

A3

A4

2.0
For a proton, the gyromagnetic ratio is 26.752 x 10" rad T~1 5. The Larmor

frequency for a proton (in MHz) in a 21.1 T magnetic field is, approximately,
1.400
2.500
3.600
4. 900
% e & o, quiEedT e 26.752 % 107 rad T EI 211 T
gahrg &F F ueid & for aReR Fgfa (MHz #) uE afeaeea: €
TTE

1. 400
2. 500
. 600
. 900

= W

Al

—_

A2




Objective Question

54

Objective Question

55

701054

701055

A3

A4

The thermodynamic variable ‘X" in the equation, 20

(as/ap)r =z [x+ (aH/aP)T] o

1.V

2.8
3.=V
4.Cp

T, (BS/BP)T =[x+ (aH/ap)T] # I FeEEfAT | X

Al
A2
A3

A4

Molecule B is twice as heavy as molecule A. The ratio of the thermal de 20

Broglie wavelength of the molecule A to that of the molecule B is

1.42:1

2.2

3452

4.9 242
HUL B, HUL A T ST AR ¥ 30 A Y FWIT & gwel ey @
H[ B A ST & anrel qloeed § wgdd &

Al

A2




Objective Question
56 701056

Objective Question
57 701057

A3

Ad

For 0.001 M agueous solutions of AICl4, CaCl,, and KCI at 25 °C, the
correct order of Debye length is

1. AICI5 < CaCl, < KCl
.KCl < CaCl, <AlCl4
3. CaCly < KCl < AICl;
4. AICl; < KCI < CaCl,
25°C TT AICI,, CaCly, JUT KCl & 0.001 M Feirg faerwat & fom,
&arS oA A Wl FH ¢
1. AICI5 < CaCl, < KCl
2. KCl < CaCl, <AlCl4
3. CaCly < KCl < AICl;
4. AICI; < KCI < CaCl,

[ 3]

Al

A2

A3

A4

2.0

2.0




According to Arrhenius equation, the plot that correctly describes the
temperature (T) dependence of the rate constant (k) is

1. —_

1/T
5

1T
3. -

1/T
4 =

1T




HREfeTE THEROT & HGER, N Her@ g TEWRF (k) Fr At (1)
F T F IOT AT L TEE

ll-hd

1/T

.
k

1/T

3.‘2

1T

1T

iAl
i«z
A3
A4

Objective Question

58 ||701058 Consider the following statements,

I. Micelles form above the critical micelle concentration
II. Micelles form above the Krafft temperature

The correct option is

1. Only I is true

[ 2]

. Only Il is true
.Both | and Il are true

FEN ¥E)

.Both | and |l are false

2.0




Objective Question
59 701059

Objective Question
60 701060

Trafofag suat oz e fifam,

. e, Fwifds e gear ¥ 3w a9g €
Il. @, e auAT ¥ U a9 E
Ty fawew &

1. hael |TET &
2.%ad |l Te ¥
3.0 3 Il gt e g
4.1 37 1| 3t TET &

Al
A2
A3

A4

For face centered cubic (FCC) packing of a monoatomic solid, the number
of tetrahedral and octahedral holes within the unit cell, respectively, are

1.8 and 4
.4 and 2
3.16 and 16
4.6and6
THFUHAICAE 3 & Fold dhigd Ted Tgad & o, THa dd
# ATEEADIT TAT HEGRIT [Og1 h HEAT FHAW: ¥

[ 2]

1.8 4

[ 2]

.A4TAT 2

L¥5]

16947 16

4.6 6

Al
A2
A3

A4

2.0

2.0




For step-wise polymerization, the correct plot of chain length ((N)) against
degree of polymerization (p) is

|

p
2.8

p
3. B

p
1.2

b

UGT: Tgoiehel & o, dgoIchel i AT (p) & Taeg 4@ wars (V) &
TE HOE &

—~
<
S

(N)




Al
fxz
A3
A4

Objective Question

61 701061 4.0

31P NMR spectrum of P4S5 consists of
('p1 = % 100% abundance)

1. two doublets of triplets
. triplet of triplets

[ 2]

3. two triplets of equal intensity

4. a doublet and a quartet
P,S; & *1PNMR TUaeH & WiFaAfed &
(p,1 = % 100% aTgeram)

1.t F e B

2. Bwt & BE

3. |@AE dear & ar B

4. U6 i TUT TH T

Al
fxz
fx3
fM

Objective Question
62 |[701062 According to VSEPR theory, the shapes and geometries of SeF4 and 4.0

[BrF4], respectively, are

1. see-saw and trigonal bipyramidal; see-saw and trigonal bipyramidal

2. square planar and octahedral; square planar and pentagonal
pyramidal

3. see-saw and trigonal bipyramidal; square planar and octahedral

=

. square planar and square bipyramidal; square planar and octahedral

1.00

1.00




VSEPR & & & AR, SeF, dUT [BrF,] . & @R I SAMHIGAT &,
FAA:
1. eger U aaaarer ROREE, T g Radaaner iR
2. T FHIAT FYT JEFRPIT; d9 FHINT AT Treprofa R
3. &g au Pueaas EREE: oo gwaehn aw smwehm
4. gorgen g go RS, a0 wEaey Fur wwwedw

Al
1
2
3
M

4

Objective Question

63 ||701063 The option showing both the complexes obeying the 18¢™ rule is 40 100

L. [(n° - CsHz) RuCl(PPh3)y] and [(n® - C5Hs)pZrCly]

2. [IrCl(CO)(PPh3),] and [Co, (CO)g]

3. [Re(CO)s (PF3)]" and [Ni(NH3)g]2*

4.[(n° - CsHs ) (n° - CsHs)Fe(COY] and [(n® - allyl)Mn(CO),]
18¢” TTd &1 urele e aTor Sxt Tgell @ S aren ey ¥

L. [(n® — CsHs) RuCl(PPh3),] AT [(x — CsHs)yZrCly]

2. [IrCI(CO)(PPh3),] TUT [Co, (CO)g]

3. [Re(CO)s (PF3)]” AT [Ni(NH3))*™

4.[(0° — CsHs ) (0 — CsH5)Fe(CO)] aUT [(1° — allyl)Mn(CO),]

ALy

1
2
Ads
3
Aty

4

Objective Question
64 701064 4.0 1.00




Objective Question

65

701065

The compound shown below is a 48-electron metal cluster (not counting
M — M bonds). The metal M is

2. Fe
3. Mn

a.cr

#@ra feamar o 30 e 48-sermcie UTg = (cluster) €
(M — M 1@yt & o &g &), OaTg M &

Al
A2
A3

A4

[Co(NH3)5(X)]Cl5 (1) on reaction with agueous NH4 followed by the
addition of NaNOsy/conc. HClI yields [Co(NH3)5(Y)]Cl5 (2). Reaction of 1
with NaNO, results in [Co(NH3)5(Z)]Cl5 (3). Complex 2 shows two IR

spectral bands at 1310 and 1430 cm™!, whereas complex 3 shows the
same at 1065 and 1470 cm™1. X, Y and Z, respectively, are

1.X=Cl; Y = NOy; Z = ONO
2. X = H,0; Y = NO,; Z = ONO
3.X=Cl; Y = ONO; Z = NO,
4.X =Hy0; Y = ONO; Z = NO,

4.0

1.00




Objective Question

66

701066

sl NH; & WY [Co(NH;)s(X)ICl, (1) FHTeram #e X Jor 35
IWIed  NaNO,/Hig HCl & &Telef U7 [Co(NH; ) (Y)]CL, (2)3cusa
T ¥ NaNO, & Ty 1 & #fafrar & ufomasase
[Co(NH;)5(Z)ICl, (3) ) 9T &1 §Fe 2 , 1310 JUT 1430 em™ WX &
IR Tager 2t & gufar &, Fafes dge 3 o &5t @ 1065 T
1470 em™ UT ATET &I X, Y AT Z, & HAA:

1.X = Cl; Y = NOp; Z = ONO

2. X = Hy0; Y = NO,; Z = ONO

o
»

Cl; Y = ONO; Z = NO,
4. X = H,0; Y = ONO; Z = NO,

Al
A2
A3

A4

The oxy-hemocyanin exhibits a resonance Raman signal at 744 cm™ for
180 180 stretch, following its excitation at 575 nm. The value of the

80— 180 stretch for an 180, substituted oxy-hemocyanin, and the origin of
the absorption band, are

1. 702 em™* and 037 - Cu(I) charge transfer

2. 702 em™" and 02~ - Cu(ll) charge transfer

3. 664 cm~t and 05 - Cu(ll) charge transfer

4.792 em~* and 03~ = Cu(ll) charge transfer
575 nm UT U] So=TaT & g, 160 _ 160 g8 & forw 744 em’! T 3HTFET-
SAETIE, TF IS W Tohd Ueid axdr €1 1w S0, fawaia
Hdr-ErAEeE & B %0 180 aaa &1 A9, a1 4oy & 6
U @1 BRUT §

—

. 702 em™t TUT 05 > Cu(ll) AT TATATIIOT

(2]

. 702 cm™* TYUT 02~ > Cu(ll) 3T FATHTIOT

L¥5]

. 664 cm~L TYUT 05 > Cu(ll) AT TATATILIT

E=s

. 792 cm~1 FUT 03~ > Cu(ll) HTALT FATATAU

Al
A2

A3

4.0

1.00




Ay
4
Objective Question
6 0106 2 4.0 1.00
7o The "F NMR spectrum of [XeFs]~ ion shows
['29Xe, | = ¥, 26.5% abundance]
1. a doublet with satellite peaks
2. a triplet and a quartet with satellite peaks for both
3. a doublet and a quintet with satellite peaks for both
4. a singlet with satellite peaks
[XeFs]” 3mad & 19F NMR Togs gfar &
['4%Xe, I = %, 26.5% aTgedar]
1. ¥guelt Rt & @y 1w fiw
2. & P& 3w UF Ige, el guen et & ary
3. T fge 9T TF Uwh, St eguel Rt & @y
4. el Rrext & 91y e 1ee
Al
1
A2y
2
Ay
3
My
4
Objective Question
68 701068 4.0 1.00

The correct option with respect to the metal-metal distance (d) and the
magnetic property of [Cr,Clg]®™ (A) and [W,Clg]®™ (B) is

1. der...or = dyy...yy; A Is paramagnetic and B is diamagnetic
2. dep...cp = dyy...yy; A is diamagnetic and B is paramagnetic
3. dyy...yy = dey...cps A s diamagnetic and B is paramagnetic

4. dyy...\y > dey...cp A Is paramagnetic and B is diamagnetic

[CrCly]*"(A) TUT [WyClgl*- (B) &1 a1g-a1q 81 (d) FuT oy
IO F TIY F aR F Te fAwew &

1. depecy > dyeys A TSR & AT B uiagadT &
2. depegy > Ay AUTTETRT § TUT B 3(9adT &
. dyeey > depecp A TiAGEdT § 90T B Hldadd §
4. dyry > depcp A IR § TUT B Uldgadd &

Al

[¥1)

A2




Objective Question

69

Objective Question

70

701069

701070

A3
A4
In the oxidative addition of trans-[IrCI(CO)(PPh3),] with H, (path A) and 40

with CH4l (path B), the d-orbitals involved in the electron transfer from
iridium to Hy and CHsl, respectively, are

Hy PhaP.__ /CI CHil
- I'-..-H\ -
(Patha) OC PPhs  (Path B)

1. dy2_2 (in A); d,2 (in B)

2.d;2 (in A); dyy or dy, or dy, (in B)

3. dyy Or dy; or dy; (inA); d;2 (in B)

4.d,2 (in A); dy2_,2 (in B)
H, (U4 A) TUT CH5I (Y B) & HY [[rCl(CO)(PPhs),] &F HTeFHIerIol Hemeled
#, sREos ¥ H, W CH,;1 dF Foadd TUAGROT F FiFEAfod d-787F

€
Hy PhBP\.\‘l /CI CHl
I
(Path Ay  ©C PPhs  (path B)
L(A#H) do2:(BH) dp

=

A ﬁ') d;2 (B ?‘-T) a’x}_. or dy, or d}_.z

L¥5]

(A ﬁ') dxj_. or dy, or d}_.z (B ?‘-T) d,2

=

(AF)dp2(BH):d2 2
Al
A2
A3

Ad

4.0
The absorption spectrum of Ln*is normally sharp and weak in intensity.

However, Sm3* (4f5 ) in dil. acidic solution shows a broad and moderately
intense transition at 495 nm. This transition is

1. ®Hg, — BHy)

[ 2]

-®Hsp — “Gg)y

L¥5]

-®Hs/p — CHg)

B

4 4
"Ggpp — "Gyp

1.00

1.00




Objective Question
71 701071

Objective Question
72 701072

Lo®™ &1 HaU0T FIeeH FHEIT: digar § 807 JuT gae g ¥
Fafer, ag Feg faeaa F sm’™ (4f° ) 495 nm W T tEr T
HIIOTT: die HeRATT ST &1 IE HehAUT &

6 6
1."Hsjp = "Hypp

Al
A2
A3

A4

A molecule shows two absorptions at 896 and 960 MHz in its °C NMR
spectrum in a magnetic field of 3T. The corresponding chemical shifts in

%)

ppm are ("*C magnetogyric ratio y = 6.72 x 10’ rad T s™1 ;1= 5

1.12.8 and 13.7
.14 and 15
3.32 and 34
4.28 and 30
3T gahrg & F 06 ] 3Ua °C NMR TWeeH # 896 JUT 960 MHz
W 2 HORUUT @ AT & ppm T Horg TEEES ghoaam €

(Bc quiedT 3qud y=6.72x10"rad T s 1 1=5)

[ o]

1.12.8 341 13.7
2.14dum 15
3.324dur 34

4.28 9uT1 30

Al
1
A2y
2
A3 3
3
Ay

4

4.0

4.0

1.00

1.00




Some reagents and their applications are given in the table below.

Fricke CuSO0sin MnSOs4 in Ammonium
eagents— | solution basic solution | basic Kl Ce(lV) sulfate
solution solution
Applications!

A [*OH] Free glucose | dissolved Fe?*
concentration | measurement | oxygen estimation in
measurement measurement | potable water

B Fe2+ Free glucose | [-OH] dissolved
estimation in | measurement | concentration | oxygen
potable water measurement | measurement

C dissolved Fe2 Free glucose | [-OH]
oxygen estimation in | measurement | concentration
measurement | potable water measurement

D [*OH] dissolved Free glucose | Fe?*
concentration | oxygen measurement | estimation in
measurement | measurement potable water

The option showing the correct match of reagents and their application, is

1.
2
3
4.

A

B
Cc
D

e arof & go #iAwaw g aF sguEt & REm T E

v arira faeas | el KI RS
IFHF | g |# CusOs R d | CellV)
MnSOs it
s faog
A [OH] T oS | e HAET Sl
Hegiel AT st | Fe?
Rl AT HiFee
B HaEd S | HEa s | [OH] e
# Fe? AT Hhewcl v
e il A
c el gaeg 5@ | #qEa woper | [OH]
st | 3 Fe2r AT Hlepiedl
AT e .
D [OH] el I TS | GAED ST
Slewelt sitardira ATG # Fe2
A AT HFTT

HiRAF TUT TR IguAt F TE Brema #r gt aren foew ¥

[

4= L

Al

J—

A2

A3

A4

[ R @ T =




Objective Question

73 |[701073 In the following nuclear reaction, X, Y and Z, respectively, are

X Y z
ZSBU“‘)ZEQU"’ 239Np->239Pu

1. (n), =B, and +§

2.(n,y), +8,and +8

3.(+p), (n, y), and -p

4.(n,y), —B,and -

fraferfea arfedra wfafrar & X, Yaw Z, €, waen

X Y ¥4
ZSBU*’ZSQU'—’ 239Np_>239pu

L. (n). —B. TUT +B
2.(n,y). +B. AT+
3.(+B). (n.y). aU B
4. (n.y). —B.3U -

;Al
{\2
{\3
{\4

Objective Question

74 701074
Consider the following data with respect to J-J coupled states in Nd3*

(atomic number = 60) ion

Lowest Highest
A Yo 152
B Y712 *lg;p
c *Hgj *Hgy
D *Hopp *Hy3p

The option showing the correct lowest and highest states of Nd®* | is

1A

2

B
.C
D

N #¥)

4.0

4.0

1.00

1.00
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Nd>* (U] FATG = 60) FF F Jv AT aranst & dET F

TafefEg sest w e &fso

Lowest Highest
A 419 s 4115/2
B 417 f2 419/2
c 4H9 f2 4H9 f2
D 4H9 s 4H13/2

Nd** F T OeadH AT S==dH NaETt @ Qe aren fawew &

Al

A2

A3

Ad

Complete hydrolysis of XeFg gives P, whereas alkaline hydrolysis of XeFg
gives @ and R as the major products. P, Q, and R, respectively, are

L
2

3,

XeFg @1 QUT ST HUHSH P Tl &, Safeh XeF, & 6T FoF HUHA
IqET 3cUEl 6 ®T H QFYWT R &1 ¥ P, Q, IWT R, ¥, FAW:

1

[29]

o o w r

XeO;, XeO0}, and Xe
Xe0,, HXe0}, and Xe

XeO,, Xe, and XeO;~
4. HXeO7, XeO,, and XeO}~

Xe0s;, XeOi ,dAT Xe

Xe0,, HXeO},dAUT Xe

. XeOy, Xe, dUT XeOy™

4. HXeO;, XeO;, TAT XeO}™

Al
A2

A3

4.0

1.00




Objective Question
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A4

The correct plot of logK vs x (K = stepwise stability constant) for the
complex [Al(0H Jg—,.F, 17 (x =1 - 6)is

A S B. 6
= 4 =
E ¢
2 21
0 0
X X
& 5. x
x x N
5”4 gc'q
2 2
0
123 4 5 6 123 4 5 6
X = X -
1.A
2.B
i.C
4.D

[Al(OH, )6_, F, 1877 (x=1-6). & TT logk vs x (K = UEXT:
T TRTF) & e Ao &

A 6 B. 6
e
34 Eﬂa,
2 _zi—
o 0
* X
¢ 5. "
= AN
5]4 Ecr;
2 2
0 0
123 4 5 6 123 4 5 6
X * X -
1.A
2.B
3:.C
4.D
ALy
1
A2y
2
A3
3

A4

4.0

1.00
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Objective Question
78 701078

The correct set of isolobal species is

. ©
(i) N||3<—O—>- [Fc(CO)_q]T [Mn(CO),]
(i) CH,4 -«—0—> [Mn(co)s]-—o—> [CpFe(CO),]

@

©
(i) CH, T [Cr{CO)ﬁ]T [Mn(CO)q]
@

@
(iv) BI—[4<—O—> [Co(Cp)] <—O—> [Fe{Cp)]e
1. (i)
(i)
(iii)
(iv)

HTsET THAS & TE =T

[ 2]

PN #E)

) ©
(i) NHgT [Fe(CO)d]T [Mn(CO),]
(i) CH, -—O—» [Mn(co)s]d—0—> [CpFe(CO),]
© @
(iii) CH_;T [Cr(c0)6]<—0—> [Mn(CO)4]
@

@

, ©
(V) BH, =gy [Co(Cp)] ~<7y> [Fe(Cp)]

L. ()
(i)
3. (i)
4. (iv)

[ o]

Al
A2
A3

A4

4.0

4.0

1.00

1.00
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Objective Question

701079

Consider the nuclear shape of *N7 and 170g

14N? 1?08
A Prolate Oblate
B Oblate Spherical
5 Oblate Prolate
D Spherical Oblate

The option giving the correct shape, is

LA
2.B
3.6
4.D
UN, aar Vo, & arffdra sngfa W frem &ifem

TN, 170g
A Erafar TEaaT
B TTEaaT ElirIE
c wEgat &renat
D ElifCiE: wTEgeT

HE AR AT aren fawew &

1A

[
oy

3.1G
4.D

Al

A2

A3

A4

The following statements are given with respect to the symmetry
operations and symmetry elements.

A. BF3; possesses an Sy axis
B. C;Hg in a staggered conformation possesses an Sg axis
C. Benzene molecule possesses three o -planes

D. Water molecule possesses C5 axis and g;-plane

The option giving the correct statements, is

1.B, C and D only
.A, B and C only
.A, BandD only
.A,B,CandD

[3%)

=W

4.0

1.00
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gatHafy dhrast aun gafafy gcat & g #F Seateaea saat &
fear T &

A BF; & T& S; 78T &I

B. Giaftd @& qUT 3 C,Hg & UM T S 3HaT ¥
C. ¥l 3] & A o, -THTS BT ¥

D.S& HU] 3 ¢, 38 I 0,-FAIA & £

TET FUAT H & aren fameq &

1.B,CauD
2A,BauC
3.A,BduD

4. A, B,CTduD

Al
A2
A3

A4

Reaction of an aqueous solution of X with NaOH forms a white gelatinous

precipitate. Dissolution of this precipitate in excess NaOH gives Y.

Bubbling H,S gas into Y results in the formation of a white precipitate Z.

Reaction of Z with dil. H,SO,4 gives X. The X, Y and Z, respectively, are
1.X=PbSQO, . Y=Pb(OH),. Z=PbS

.X=2ZnS04. Y=2n(0OH);y. Z=ZnS

3.X=MnSO,. Y=Mn(OH),. Z=MnS

[ 2]

4. X =C0S0y4. Y = Co(OH),. Z=CoS
NaOH & @Y X Feirg faeae & #fdfrar & 1o ag Seifedr sasy
TAaT ¥ AT NaOHH s@ sasu T faeaa V&1 &1 VH H,S &
geged & URUTHTISY U6 The Ha&iU Z addT §| dg H,S0, &% T Z
@ sfaferar X &3 &1 X, Y TUT Z 8, FA

1.X=PbSO4.Y=Pb(OH),. Z=PbS

2. X=2ZnS04. Y = Zn(OH),. Z = ZnS

3.X =MnSO,. Y = Mn(OH),. Z = MnS

4.X=C0S0y. Y = Co(OH),. Z = CoS

Al
A2

A3

4.0

1.00




Objective Question
81 701081

Objective Question
82 701082

A4

The major products A and B formed in the following transformations are

NaBH(OAc), OH O Et,B
B <——— mso_~_A_~ T
AcOH CO,Me  NaBH,
OH OH
1. A=B= 1gso A~ _~
\/A\/ﬁw/\c%Me
OH OH
2. A=B= 1ggo A
CO,Me
OH OH OH OH
3. A= TBSO A _A B RS0 ot sy ome
~ " co,Me CO,Me
OH OH OH OH

R TBSO\/T\/I\/\CO Me i TBSOWCO Me
2 2

freafofa suiavt & fRRT geg scug AT BE

NaBH(OAc); OH O Et;B
T TBSO\/\/'K/\COZMQ el
OH: 9N
fyh=Be L e
OH OH
2 BB TR0 CO;Me
(:JH (;)H (_:__)H OH
3. A% TBSO A A A~ come T TBSOLA COMe
i OH OH OH OH
A TBSO_~ CO,Me 8= TESO o™i e
Al
1
A2y
2
3
Ay
4

4.0

4.0

1.00

1.00
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The major product formed in the following reaction sequence is

1.i. LDA, =78 °C
Me ii. PhNTf,

2. Pd(PPhj),, LiCl
MesSi._.=
3N gnBu,

O

Me

SiMEg

g
4 /i

SiM63

Me
3 2. SiMes

'

T SiMe3

E

feafefEa wffro o # e ge saug &

1.i. LDA, -78 °C
Mo ii. PANTY,

2. Pd(PPha,),, LiCl
Me;Si =
3¥IN"gnBu,

5 %

SiMag

(]
g
/i

SiMe3

Me
x_SiMes

.

Me
4. T SiMe3

<

Al
A2
A3

A4

4.0

1.00
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The correct set of reagents that can affect the following conversion is

Me O:Me
O/ OH
1.i. m-CPBA; ii. NaBH;CN, BF5-OEt,
2.1. OsOy4, NMO; ii. TsCl, pyridine; iii. LIAIH4
3.1. m-CPBA; ii. LiAlH,
4.1. 0sOy4, NMO; ii. PhCO5H, PPhy, DEAD

Hihwaw! & T =T A Peafef@e suiaor & wnfag & wear
T TE

Me Me
O —
OH

.i. m-CPBA; ii. NaBH;CN, BF;OFt,

—

=

1. 0504, NMO: ii. TsCL pyridine: i1i. LIAIH,

L¥5]

.i. m-CPBA; ii. LiAlH,

=

.i. 0504, NMO: ii. PhCO,H, PPhy, DEAD

Al

A2

A3

A4

The major product formed in the following reaction is

(DHQD),PHAL
KzOSOz(OH)4
KgFe(CN)G. chO'_g
pe N COGE
t-BUOH-H,0
OH
CO;Et
1. Me/‘\‘/"‘\‘--/ 2
OH
OH

[ 2]

4.0

1.00




Objective Question
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701085

frafafaa sffra & g g=g sooe &

(DHQD),PHAL
K,0s0,(0H),
K3FE(CN)6. K2C03
R e S

M N COEt
t+-BuOH-H,0

Al

A2

A3

Ad

The correct statement about the following reaction is

Me

[

. Me/J\.‘/Me

OH

. CO;Et
Me 2

Ph

Me heat

OC(5)SMe

Ph

Ph

Me)\\/l\&e

Ph

Me  Me is formed through anti elimination

Ph

Me  Me is formed through syn elimination

is formed through anti elimination

is formed through syn elimination

4.0

1.00




eafefEa xfafrm & o & 78 737 &

Ph
heat
M ’
Me =

0C(S)SMe

Ph T
1. Me/J\\\/Meuﬁ fBTeTUT (anti elimination) & FTETH § TaaT &I

o

Ph
Me/]\\\/l\dew fETRTOT (syn elimination) & ATCTH § T ¥
Ph
3. )=\ ufy BRI (anti elimination) & FMTA ¥ FaaT ¥
Mé  Me
Ph
4. )=\ TH PRI (syn elimination) & AT ¥ T ¥l
Me Me
Al
A2
A3
A4

Objective Question

86 701086 4.0

The major product formed in the following reaction is

Li, lig. NH3
—_—
o then Etl

[ 2]

1.00




frafafaa sffra & g g=g sooe &

Li, lig. NH3
o then Eti

[

Objective Question

87 701087 4.0 1.00

Upon catalysis by hinesene synthase, eudesmyl! cation shown below
undergoes a sequential hydride shift, ring contraction and loss of proton to
form (=)-hinesene. The correct structure of (—)-hinesene is

Me

— (-)-hinesene

MeH

eudesmyl cation

[




Objective Question
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701088

TafE e e 3OR0T W, AN g R g gaae (-)-
T geTe & oI T FAY: §E8Es i, dod THad JUT uee
& &fd § T ¥l (-)-grede H wer HIEen ¥

Me

— (-)-hinesene

MeH

eudesmyl cation

(2]

The mechanism of the following reaction involves
CO;Me heat = CO,Me
D—-CHO — I
o]
A. 4e” conrotatory electrocyclic reaction

B. [2+2] cycloreversion

C. 6e disrotatory electrocyclic reaction
D. [4+2] cycloaddition

1.Aand B
.Aand C
.Band D
.CandD

[ 2]

BN ¥¥)

4.0

1.00
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Treafafea sfaferar & frarfafe & sFafea &

COMe heat == COzMe
D—-CHO —_— |
(o}

A. 4e” I (conrotatory) SerraraTsiFe HiNfRaT
B. [2+2] FHISSHATT (cycloreversion)

C. 6e” fauarenie (disrotatory) Zoragram=lFes affrar
D. [4+2] ThrEwe (cycloaddition)

1LLAGU B
2ATw C
.paaw D

4.Cda D

ALy

1
2
3
Ay
4

The major product formed in the following reaction sequence is 40

Me
1. PhMgBr, CuBr
2. KOH, EtOH
_——
3. Na, i-PrOH
| toluene, reflux

[

Me Me
P

1.00




feafefEa wffro o # e ge saug &

Me
1. PhMgBr, CuBr
2. KOH, EtOH
_—
o 3. Na, i-PrOH
| toluene, reflux
Me Me
Me
1.
~"“OH
4
Me PhMe
Me
2 -
" ""OH
4
Me PhMe
Me
3.
OH
M M
e b Me
Me
;- “'OH
M M
e” g Me
ALy
1
A2y
2
A
3
Aty
4

Objective Question
90 701090

4.0

1.00




The transition state (TS) structure that would lead to the product in the
following reaction is

heat
Q"\‘\/D\]/\\\/M‘e — [18] — Memo

Me
Me

[
&
I\
I}
:’Ir
=
@

H Me

o:n...._/"

4 H iy

Me Me
Seaforfaa #faftrr & S Sweor s@war (TS) d@3=ar scurg & 3%
HUFNT B, TF §

heat
Q"\‘\/D\]/\\\/M‘e — [18] — MEMO

Me
Me

[

:}I
=
@

Me H
Or =7
3. Me—/====2/ N
T i
O: =7
4 Hefomsi Y
Me Me
ALy
1
A2y
2
A3
3
Aty
4

Objective Question
91 701091

4.0

1.00




The major product formed in the following reaction is

| Ac20
-t —
heat

OAc

N/

==
N\ 7

0
O INT
N| Ac,0
/ R
heat
OAc
N™ ™%
Lol
N™ ™=
2,
OAc
CO,H
3. MW
P
N~ ™=
i
4 Ho,c 7
Al
1
A2y
2
A3 3
3
Ay
4

Objective Question




°2 (701092 The tosylates that on solvolysis will give the mixture of products as shown

in the reaction are

AcOH = =
tosylate ——

: + :
eat MEO\/\/\/OAG ACO\/\/\/OMS

MeO._~_~_.OTs MEO\/'\/\/OTS

A B
MeO\/-\/[vOTs MeO.__A_~_OTs
c D
1.Aand C
2.Band D
3.Aand B
4.CandD
zaTE oE #RfR & Rremye sumes W Afteey souet @ B
&, ag €
| AcOH : -
t t —_— T + A
osylate hest MeO._~_-~_-OAc AcO._~_~._-OMe
MeO._~__~_OTs MeO\/'\/\/OTs
A B
MeO\/-\/'\/OTs MeO.__~_OTs
c D

LA C
2.Bdam D
3.ATuB

4.Cdam D

Al

A2

A3

Ad

Objective Question
93 701093

4.0

4.0

1.00

1.00




Objective Question
94 701094

The major product formed in the following reaction sequence is

1. Mn02
2. HO(CH,);0H
OH PTSA
HO 3.PCC
CHO
i. o
L/O
o/j
OHC
3. 0 -
0]
OHC O\J
foFafof@a #fafro 77 & e geg 3o §
1. MnQ,
2. HO(CH,);0H
OH PTSA
HO 3..PCC
CHO
i. 8

@
; 9
3. CO o
Py

o

o

Al
A2
A3

A4

4.0

1.00




Objective Question
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The major product formed in the following reaction sequence is

1. Na, lig. NH5
2. Hp, Rh(PPh;)+Cl
LSERRHON ALY
3. BHyTHF

then NaOH, H;0,

[
6 =
=

feafefEa wffro o # e ge saug &

1. Na, lig. NH5
2. Hy, Rh(PPh3)sCl
Eane bl W
3. BHyTHF

then NaOH, H;0,

e
HO

[
6 £
4

Al
A2
A3

A4

4.0

1.00




Objective Question

96
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The correct order of relative rates of the following reactions is

ZCo,Me CN  ZoEt
——————————— —_—
K Me” " CN ka

Z>Co,Me O Z 0Ac
K Ky

C

1. kb == ka; kC == kd

[ 3]

2 kb == Ka; kd == kC
3. ka =5 kb" kd -5 kc
4. ka == kb; kC == kd

fardaferiea HiAfrst & g s & g &7 &

Z>Co,Me CN  ZToEt
- —_—
Ky Me” " CN ky

Z>C0o,Me O Z0Ac
K kg

C

ey

. kb == ka; kC == kd
: kb == Ka; kd == kC

[ o]

[¥¥]

: ka == kb; kd == kC

£=

ka > kbi kC >> kd

Al
A2
A3

A4

Consider the following compound where 3Jab and 3ch represent three
bond coupling between H, & Hy, and Hy, & H,. protons, respectively.

Y X
Z#CHgtc}
Ha Hb
In two different scenarios,

i. 34,y < 3. and
i, Ak =

the multiplicity of Hy, proton, respectively, will be

1.1 = quintet; ii = quartet of doublets

[ 2]

. i = quartet of doublets; ii = quintet
.i = triplet of triplets; ii = quartet of doublets

= W

. i = triplet of triplets; ii = quintet

1.00




fraferfa iffe w foar fifem s@ 20, 3w s, Faer: 1, & Hy 3ar
Hy & H, U4 & 7eT dF F@ey LgAT & fasod & gl

Y X
Z"—FCHa{C}
Ha Hb

2T 3TeAT-37eT uirgedt &,

1. 3Jab < stc and
ii. 3Jab = 3"Tbc

Hy, WISie &1 agear gnf, waer:
1.i= Uge&: i = gl &1 a3
2.i=fewt & IgeE: i =vTF
3. i= Pyt & . ii = oot &1 a9
4. i=Ft & B i - =95

fM
.:/\2
{\3
.A4

Objective Question

o7  ||701097 The major product formed in the following reaction is

OH

-

OH

4.0

1.00




OH

X
S

oH_ O
4.
Al
1
A2y
2
A
3
My
4
Objective Question
o8 701098 The major product formed in the following reaction sequence is 40 100
1.1, LDA
ii. CICO,Et
B —
5 2 Me
MO
Et3N, heat
) o
o
)
COLE

[ 2]

CO,

o]
o}
0]

o]

m

&




feafefEa wffro o # e ge saug &

1.i.LDA
ii. CICO,Et
—

0 2. Me
%/&0

EtsN, heat

o] 0]

b

Al

A2

A3

A4

Objective Question

99 (701099 Ozonolysis of a terpene gives equimolar mixture of acetone, a- 40

hydroxyacetaldehyde and 4-oxopentanal. The correct structure of terpene
is

OH

2 J

1.00




T TUE # HSET HTEed (ozonolysis) THEHE, o

-FIESIFHTIUTC [oEEss aUT 4-HTFAicas & TAATOR A0 & §. odi=
& T g &

OH

—

(2]

L

|
=
3. .
(o]

|
=
OH

I
Al
A2
A3

A4

Objective Question

100 |[701100 The intermediate formed in the following reaction is 40 100

o] NaOMe o ~Cl
(0]
i Cl
Cl
0
Cl
2.
CHCl,
0]

CHCl,

3. m
o
cl
4|[::I:<;%—c
o




Objective Question

101

701101

Taterag #iofea & g avgadt §
m Cl,CCO,Me mc'
9) NaOMe 0" “cl

o}

Cl
Cl
o}
Cl
: @7 CHCl,
o}

—

(2]

CHCl,

Co
(o]
Cl
(8]

Al
A2
A3

A4

The d-orbitals of a hydrogenic atom with n = 3, [ = 2, and m = £2 are given
by:

3210 = N.R(r) sin’ *2i¢

Where, N is the normalization constant and R(r) is the radial part of the
wavefunction. An appropriate linear combination of these two
wavefunctions yields the real orbital

1.d2
Lol
3.dy,
4'dzx
n=31=2JUTm==2ae T TRESAT WH] &F d-Feeh! &l

Y3540 =N.R(r) sin’6 2% g7 femar amam %:

e, N UHTAEAHRI0T T2UTe & 99T Ry doThele &1 30T H79T ¥ 5
gl ST Feal @ U6 FAEa (e §aee oF aeafas wad @
GNE TEE

1.d2

dyy
3.dy,
d

ZX

4.0

1.00




Al
:A2
A3
A4

Objective Question

102 701102 4.0 1.00

A linear variation is performed using two orthogonal basis functions ¢4 and
@5 to generate two optimised energies 4 and &5 (g4 = &5). If the exact
ground and first excited state energies are E4 and E, respectively, the
correct statement is

1. Both £ and &, are lower than E4

2. g4 lies between E4 and E5

3. £q 2 Ez

4, £9 < E2
g FFRIONT YR Fela! ¢, TUT ¢, & WIT T Tk & fa=mor &
2 sEASipd ST £y AW e, (5 < ;) Y TN ITAT| TR £, TATE,,
FHA: TUTAS FFTaH (ground) FAT TUH IAferg HTEAT S0 § A T
FUT &

—

- €1 FFQITSQE,%Fﬁ' El-\q- A ’E‘:

=

E, T E, & AT ¢; 20T ¥
3.512’52

—1.52¢Ez

Al
A2
i«s
A4

Objective Question

103 701103 4.0 1.00

A particle of mass m is confined in a rectangular box with L, = 2L,.. The

state with the energy % has a degeneracy of
y

1

[ o]

A
2
.3
4

=W




Objective Question
104 701104

FEUHA m BT T 0T L, =2L,. A T R aiFd & dfda ¥
o e & o 20 ¥ sHdY FUNEAT ¥

O
=W o =

Al

—_

A2
A3

A4

Z
8mL,,

1 and 2 are the labels of two electrons. If ¢4, and ¢, are the 1s and 2s
wavefunctions of He atom and a and § are the spin wavefunctions of an
electron, the Slater determinant that correctly describes one of the
symmetry-adapted excited states of He atom is

¢15(Da(1)
¢1,(1B(D)

¢1s(Da(1)
¢25s(1)B(1)

¢1s(Da(l)
¢2s(Da(1)

d1:(DB(D)
¢2s(Da(1)

2

3.

$15(2)a(2)
$15(2)8(2)

¢15(2)a(2)
$25(2)8(2)

$1s(2)a(2)
tas(2)a(2)

$1s(2)B(2)
$2s(2)a(2)

L AT 23 Sagiar & oae g1 I 9, TUT4,,. He UIATY] & 1s AT 2s
TG & TUT o TUT S TF STEd & U qiaTherd & al S Felel
RS He W] & TAMATT Hggiod I9feT Jawunsdt & fedt 0 @
TE U &R § TE

¢15(Da(1)
¢1,(1B(D)

¢1s(Da(1)
$2s(1)B(D)

¢1s(Da(l)
$2s(Da(1)

4 [$1s(DBD)
$as(Da(1)

[ 2]

V5]

Al
A2

A3

$15(2)a(2)
$15(2)B(2)

$15(2)a(2)
$25(2)8(2)

$1s(2)a(2)
$2s(2)a(2)

$15(2)B(2)
tas(2)a(2)

4.0

1.00
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Objective Question
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701106

A4

g, and g, are respectively the bonding and anti-bonding molecular orbitals 40

formed by linear combination of two 1s atomic orbitals of H- atom. The
spatial part of a purely covalent wavefunction for H, molecule obtained
according to molecular orbital theory is

Log(1)oy(2)+o

2

Q

Jag(

oMol
Jag(
)

: 2)-ga
.o (1)

g g
4.04(1)04(2) = 0,(1)0,,(2)
o, TUT o, HAUY: H- TIAIT & & 15 ULATOh Hafehl & er Tt &
I FEYE I ufdsmdud fPar Fmew ¥ anitas were fBEia

HFAR UTH H, 30] & o 2 wewasl aiowee &1 TUfae (spatial)
HIoT ¥

e

LTy ()042) + 74 (1)o,(2)
0 4(1)0,2) — 04(1)0,(2)
L0 (10 ,(2) +0,(1)0,(2)

04(1)ag(2) — 0, (1o, (2)

[

=
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The character table for a particular point group is given below. The 40

characters in the irreducible representations I'y and I's, respectively, are

E| 2R R, 2R, 2R,
K 1 1 1 1
|1 1 1 =] -1
ENE -1 1 -1 1
My
s

1.{1,1, -1,1, -1} and {2, -2,1,0,0}
2.{1,-1,1,1, -1} and {2,0, -2,0,0}
3.{1,2,0, -2,1} and {1,1,1,1, -1}

4.{2,0, -2,0,0} and {2,1, -1,1, =1}

1.00

1.00
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T 9w forg woE & o #f¥oeriie arof @ & 8 ¥ s
fawuor rygurr; F Ffdastor € Fa

=== m
-

I Y BN - )
(3]

—

[

L¥¥]

b

Al
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1,1, -1,1, -1} @41 {2, -2,1,0,0}

{1, -1,1,1, =1} FAT{2,0, -2,0,0}

{1,2,0,-2,1} @41 {1,1,1,1, -1}

{2,0,-2,0,0} FUT {2,1, -1,1, -1}

Consider a matrix representation A of the water molecule in the basis

{1, V,}, where, ¥, and ¥,, are the bond vectors along the two O - H bonds.

Consider another matrix representation B of the same molecule in a new
o - e - Yk == = 1 e i

basis set {0,,0,}, such that U, = ‘,—E(Vl +1), U, = TE(Vi —1). The

character table for C5,, point group is given below:

E Cy |ox, 2) | ayly. 2)
A [ 1 1 1 1
A 1 1 -1 —1
B4 1 =i 1 -1
By [ 1 -1 -1 1
The irreducible representations that contribute to B are
1. A1 and 81
2. A1 and 82
3 AZ and 81
4, A1 and A2

4.0

1.00
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AR (7,,7,),# 5o 37 & 75 3egg Ao A | Em At s
v, 991§, & O—H &dl & Y He=y wfeer §| v JF HuR
FHTHD (0,,0,}), # 36 WA & 3= Aegp fwuor B W faEwR
AT T, = (7 +7V2), Uy =5 —7,). Czp 005 T & oW
FHfIrereriores aolt dr & 1S

E | ¢ |oux2) ]2
4| 1 1 1 1
4| 1 1 = =
By [ 1 = 1 =
By | 1 = B 1

S T Bwue B F AneE & ¥ aw €
1.4, 39T B,
2. A, AB,
3. A, @ B,

4.4,TUA,

Al
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A3

A4

A schematic rotational-vibrational spectrum is depicted below and four lines 40

of this spectrum for two diatomic molecules (M1 and M2) are tabulated.

a(em?) | b(ecm?) | c(em?) | d(cm?)
M1 | 1540 1564 1636 1660
M2 | 1644 1676 1772 1804

Intensity

a d
b ¢
| |

Wavenumber (cm™)

If the reduced mass of M1 is 3-times that of M2, the ratio of bond length of
M1 to that of M2 is

2
=
3
2. 3
2
B
9
9
4: =
4

1.00
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T Tafid quie-eua Weed @ Rfyg R man & qwr
feanPas vt (M1 and M2) & form 8 wags & IR onEar &

arvfae fFar &

Intensity

a d
b ¢

||

a(em?) | b(ecm?) | c(em?) | d(cmt)
M1 | 1540 1564 1636 1660
M2 | 1644 1676 1772 1804

Wavenumber (cm™)

fe M1 & TS geadE M2 & JiF e & ar M1 & 3aey sai

F M2 & =T was ¥ HguT &

o

Blo Ol Njw WiN

Al
A2
A3

A4

For a diatomic molecule, which is an anharmonic oscillator, 7, (vibrational

wavenumber) = 536.2 cm™ . The observed (P,ps) Value of fundamental

frequency is 529.4 cm™! . The magnitude of 7, (in cm™" ) for 3 overtone

is closest to

1.2076.8
. 1588.2
3.1567.8
4.2117.2

[ 3]

4.0

1.00
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TF fEurEiae v A ve smwardr aifers & & B o, (Fuaw aler
TE)=536.2cm™! ¥| [T 3mgfa @ 9ET (7,,.) T 529.4 cm™T E

3 3RTaE (overtone) & T 7, (cm™! H) @ oi@OT S
IGELSER-ACERS

7Py

Py

T:

2.

3.

2076.8

1588.2

1567.8

2117.2

t--5 c

]

I

I

]
v, 3v,

The total work done by the system in the cyclic process depicted above is

[ 3]

E=S

LAV
0

~14 P4V,
12 P4V,

4.0

1.00
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I

I

]

I
v, 3v,

s R wha vra & Bew e fear mam go et §

—

LA

0

=14 P4V4
AERN,

o

= W

Al

A2

A3
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volume of 1 mole of an ideal gas results in mixed second derivative of V
equal to

R
1. Y ey
p2
RT
2.——_
p2

i
Tk

[

RT
s
TF HEY T F 1 AT F HIAT F WY IR YhATT O (RIE-
U= fEgs) & FgEw ¥ aar v @ e T ogoaes e §

R

| e
P2
..
PZ

o
ENE

[

RT
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A3

A4

Consider a two-level system at thermal equilibrium. The ratios of the
excited state population to the ground state population are 0.50 and 0.25 at
600 K and 300 K, respectively. The energy gap between the two levels

(in unit of 10721J) is closest to [k = 1.38 x 107237k 1]

1. 1.44

2.2.87

3.5.74

4.11.48
AT TEIEEAT W UF -FT P | fer &ifsm) 600 K Far
300 KW 39fad Hawym TATY quT Tedad 3asym TAY & Fgud
FHA: 0.50 TAT 0.25 ¥| 3 TAW F AT T A (1021 Fr z$
F) Sos Beeam § dE E
[kg=1.38 x 1072%) yK 1]

1.1.44
2.87
5.74
11.48

[ 2]

PO S )

Al
A2
A3

A4

The temperature dependent standard electrode potential of
Ad(s)|AgBr(s)|Br (aq) fits the expression
2

E°(V) = 0.0713 — 4.99 x 10~ (£ — 298) — 3.45 x 106 (X — 298)

At 398 K, the entropy change, AS? , (in JK " mol™" ) is

1.-48.2
AT
.48.2
.114.7

N PR ]

4.0

4.0

1.00

1.00
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Ag(s)|AgBr(s)|Br (STeltar) &1 amuai3g Aee soeas fam,

2 . .
E°(V) = 0.0713 — 4.99 x 10~ (£ — 298) — 3.45 x 10~ (= — 298)  TT=iep #

e 5T ¥

398 kK UY, meerdt & agema, ASC, (inJK 'mol™! #) ¥

Al
A2
A3

A4

If E° for OCI~(aq)|Cl-(aq) and C1-(aq)| 5 Cl,(g) half-cells, respectively, are
0.94 V and -1.36 V, then EC (in V) for the OCl~(aq)| %Clz(g) half cell is

-48.2

. -114.7
. 48.2

: 4147

1.-0.42

[ 2]

3
4.

fe OCI- ()|l (ag) FUT CI~ (aq) % Cly (g) F¥4-Tait & forr £°
FHA: 0.94 VTAT-1.36 V§, aF OCI- (=) % Cly (g) ¥ =1 & o

—2.20
.0.52

1.04

EOw #) &

Al
A2
A3

A4

4.0

4.0

1.00

1.00
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Two reactions have same pre-exponential factor, but E, (activation energy)
of the first reaction is lower than that of the second reaction by 5 kcal

mol~". Given R = 1.987 x 1072 kcal mol™! K1 . The ratio of the rate
constants of the first and second reactions at 298 K is closest to

1. 4650
. 22025
3.5
4.150
2 sifdfranstt & qE-mRuarh que e € w1g vus FEie &

E, (@fraa w=), fedim sifdifrar & 5keal mol ™' w7 ¥l femm &, R=
1.987 x 1072 kcal mol™' K™1 . 298 K T v gur e sfdframat & o
gt & sgua Twe feeaq & aw &

[ 2]

1. 4650
2. 22025
3: 6

4. 150

Al
A2
A3

A4

The isomerization of cyclopropane to propene follows Lindemann
mechanism and is carried out in the high-pressure limit. The ratio of the
rate constants of activation to deactivation steps is 10, and that of product
formation to deactivation step is 15. Given the effective rate constant as

150 s, the rate constant (in 5‘1) for the deactivation step is

1.1.5

2,440
.10.0
D
FEFAMINT & W F FHGdS Toidde fRarfafer &7 HegEeor & §
AT 3= gra WA F R g ¥ whegor wor w fAfSswur =07 &
2T it &1 e 10 & Ja g {ar Wmor & @fSsaer wmor &
Fgua 15 &1 i v @ Buate 15071 & & Bfwaor o &
R P (s #H) ¥

1.1.5

2.4.10

3.10.0
4.7.0

= W

Al

—_

A2

4.0

1.00
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A3

A4

The rate of a surface catalyzed reaction between C0(g) and 0,(g) follows
Langmuir-Hinshelwood mechanism. If 0, gets dissociated during
adsorption, the rate of the reaction is

[where, p represents the partial pressure and K represents the surface
binding constant on the species. k is a proportionality constant]

1/2_1/2
k'KcopcD'Koé poé

1yt
(1+KCOPCO+K§2 pﬁz)

k'KeoPcoKo,Po,
1+KcoPcotKozPo,

k'peo'Ko,Po,
1+K2p|92

k'KcoPco'KoyPoy
b A+ KeoPeo KogPor)’
CO(g) TUT 0,(g) F AT TF T Scud ATRferar & e smegz-
fedrergs frarfafer &1 srgavor & &1 afg sfashuor &
aRmE 0, feafad gl &, o HidfRar & &3 ¥
[STET, p AR /g & Befig wear & 9 x Tif=s & §ae 9ua
e & BFRT & & k U6 Aguiaedl R §]

1/2_1/2
k'Kcopco'Kai poé

1 2

1 1
(1+Kcopco+K§2p§2)

k'KeoPcoKo,Poy
1+KcoPcotKozPo,

k'DeoKo,Po,
1+K2p|92

p k'KcoPco'KoyPoy
- 2
(1 +KcoPco +Koz poz)
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4.0

4.0

1.00
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In solids, the filled molecular orbitals contribute to the

1. Rydberg states
2. Valence Band

3. Conduction Band
4. Frenkel Exciton

I #, 3 g e FarR T AereE e &
1. Fzaer smwamst &
2. §Owar §5 #
3. Felher 95 #
4. thepel UFATSSIE H

Al

1
2
3
Ay
4

Identify A, B and € in the following stress-strain plot of a polymer. 40

C

Stress

Strain

1. A: yield region, B : elastic point, € : plastic region
2. A: plastic region, B : yield point, € : elastic region
3. A: elastic region, B : yield point, € : plastic region
4. A: elastic region, B : plastic point, C : yield region

TF ageles & feredtonad ufaae-fagfa (stress-strain) 3er@ # A, B

JAT C & g

B
2 —_—
@ Cc
& /A

Strain
L A: 9y &7, B: UeaFy feg, ¢ : guey &
 A: GUET 819, B Ay foeg, ©: ueurey &
3.A: USITEY &1, B: @fw faeg, ©: guew &9
4. A: UCITEY 817, B : gued faeg, C: AfRw &

[ 2]
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The percentage error in the measurements of mass and linear velocity of a
particle, respectively, are 3% and 4%. The maximum percentage error in
the kinetic energy of the particle is

1.5%

7%

1%

. 24%

TE FUT & FeIAE AT e a1 & Fwar # ufawa 3w 3%
TAT 4% E| FUT &F A T # HUeaA ulaea e &

1.5%
2. 7%
11%
24%

o PV )

A

Al

—

A2
A3

A4

4.0

1.00




