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Corrin is a ligand system found in
(A} Retinol

{B) Vitamin B12

(C) Vitamin

(D) Vitamin D

(E) Not attemipted

The metal poisoning cecurs by binding to
sulphur enzymes in body

(A) Chromiom

(B) Uraniwm

(C} Mercury

(D) Selenium

(E) Not attempted

The metal jon present in carbonic

anhydrase is

(A) Mn

(B Zn

(C) Cu

(D) Fe

(E) Not attempted

The order of increasing Bronsted acidity for
boron hydrides is

(A) BH, < BH, < B.H,

(B) B H,, < B, < BH,

(C)BH, < BH, < BH,

D) B M, < BH, <BH,

() Not attempted

7.

[=
ot
The softest ackd amongst the following is
(A) AF*
(B) Li*
(C) Ca**
(D) Ag™
(E) Not attempted

Arrange the following compounds in the
decreating order of their thermal stability
(I B,F,

(I B,C

(1) B Br,

(V) B.I,

AT >0 > I > IV

(BIIV > T > 0 > |
(O =>10=>1V » I
MmI=10y > I > I

(E} Not attempied

The g values for Ce** (!f)) and Pr** (%f) are
respectively.

(A 3T and 275

(B) 5/7 and 4/5

{C) &/'T and 3/5

(L) &/7 and 4/5

(E) Not attempted

The strongest reducing fon of the following is
(a) U
(B) Am**
(C) Cm**
(y CF**
(E) Not attempied
S4/EFCIM-2026-03
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(A) Mn
(B) Zn

iC) Cu
(D) Fe
(E) STH 7R T T
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(A) BH, < BH, < BH,

(B) BH,, < BH, < BH,

(C) BH, < BH, < BH,

() BH,, < BH, < BH,

() SATE R T T
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Frrtfere & & waf g o T A R 7

(A) AP

(B) Li*

(C) Ca™

(D) Ag*

(E) T ET e
Tt it 0 2% anda enfae +
m ﬁzFl

{Ih B.C

1714

(II) B,Br,
{Iv) B,
(A>T =1I0> IV

MIV=2MM=>1=1
(C)IL = I > IV > 1
D)L= IV =11 >

(E) waTe Tl e T

Cet () ST P (¢f,) ¥ Torm g BT T &
(A) 37 FI 218

(B) 5/7 AT 45

(C) 6/7 HIT 38

(D) 6/7 T 45

(E) WaTH A% Tl 740

ﬁﬂﬁ%ﬂﬁﬁﬂﬂﬂﬂﬁww%
(A) U
(B) Am?*
(C) Cm?*
(D) C**
() WATH 7 T T
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9.

Name the following coordinaiion complexess

Column-1 Column-I1
1. Ptien)Cl, E.  Triamminetrichloro-
chromium{TIT)
2. [Cr(H,0),BRI** Q. Dichloroethylene-

diamineplatinum({II)

3. CriNHj,Cl,  R. Bis (oxalato)
platinate (I1)

4. I'Pﬂnﬁ}lj" 5. Pentaaquabromo-
chromium(TIT)

AV1-P2-0Q,3-R,4-5
B)1-Q,2-8,3-P4-R
(C}1-R,2-5,3-P4-0Q
M1-Q,2-5,3-R, 4-P

(E) Mot attempted

Calculate the spin-only magnetic moment for

the following atoms and ions.

Caolumn-1 Colummn-11
1. Fea* P. 1.7 uB
2. Cr Q. 4.9 uB
}, Cu R. 6.9 uR

(AV1-P2-0Q,3-R
(B)I-R,2-Q,3-P
€©1-Q,2-B3-R
1-Q,2-R,3-P

(E) Not attempied

1i.

12,

13,

e \

Find all the symmetry elements in the

following molecules:
Column-1 Column-11
NH, R 2c, 3o,
Cyelohexane (hoat ). c, 2:{
conformation)
3. Cyclohexane (chair R. 2c,, aC,,
conformation)
Jﬂ'd i. ..‘!5,il

A)1-F2-0,3-R
W1-Q,2-R,3-P
C)1-Q,2-B3-R
D1-R,2-B3-Q

(E) Not attempled

The S and L values for "N atom respectively

are
(A) 1/2 and 1
(B) 1/2 and 0
(C) 1 and 0
(¥ 372 and 0

(E) Not attempted

The number of absorption hands observed
eF | and [CoF I* respectively are

(A} 1 and 3

(B) 0 and 1

(C) 0 and 3

(D) 3 and 1

(E) Not attempied
54/EFC/M-2026-03




9, Tamfufem wwan @f/aget § AW | 0, Pt s § e e

Fafam: ea / T uferiiza wa i
-1 -1 A1 1T
1. M P
1. Pi!m}[fl? E W 1 11! zcr 3‘“.,,
- mmERTE @ c, 20,
2. [CriH 00 BRYY Q- EAbe DA D B (A ]|
5 3. grEwEEEa B 2, 3Cy 39,
3 orNly,c, R G ( arwwmrE) Wiz (I ( ﬁﬁ : } i, 28,
4. [Prios), 1 8, FemmrrETE D= (1) (A)1-P2-Q,3-R

B 1-0Q,2-R,3-F
':‘:'I-Q'I-I_EE-H
mi-R,2-R3-0Q

(AY1-P2-0Q,3-R,4-5
®1-0,2-53-P4-R

(C1-R,2-83-P4-0Q L i
D) 1-0Q,2-8,3-R4-P 12, N v F e s L AR E
() WATH 7RI 41 741 (A) 1/2 31 1
(B) 12 H 0
10, TerTaTE oAt T s % foro s
e e ot o il
(D) 3/2 H 0
g g o = B
2. Cr Q. 49uB i3, %ﬁmmﬁﬂﬂﬁﬁmm: [FeF,
3. Cu R. 69uB 3% (Cor
(A)1-PB2-Q,3-R (A) 1 A3
B1-R2-Q3-P (B) 0 HI 1
©1-0,2-B3-R (C) 0 A3
D)1-0Q,2-R3I-P EELE
(E) WET T (o0t T (E) FETE AR Tl 7T
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1.

15,

16,

The experimental magnetic moment  of
K, [Fe(CN)] Is 2.3 pu, and is attributable
to the

(A} Spin-only value of a low-spin Fe

(B) Spin-only value of a high-spin Fe

(C) Low-spin Fe with orbital contribution
(D) High-spin Fe with orbital contribution

(E) Not attempied

The complexes [Cn{NIla}_tiﬂjﬂ}EI] Il-r2 and
[ColNH,} Br JCLH,O are examples of

(A) lonkzation isomerism

(B} Linkage isomerism

(€} Geometric isomerism

(D) Optical isomerism

(E} Not attempted

cis and trans complexes of the type IPtA X, ]
are distinguished by

(A) Chromyl chloride test

(B} Carbylamine test

{C) Kurnakoy test

(I Ring test

(E} Not attempted

17,

18.

£

Reaction of [Co{CN),CII* with OH o give

[Co(CN),OHT" is a substitution reaction in

comparison o that [Co(NH) CI** to give

[Co(NH,) ,OH]** i

{A) Blow and the rate depends only on
[ColCN)CIP™

(B) Fast and the rate depends only om
[ColCN) O

(C) Slow and the rate depends on
[Co(CN)LCIF-and OH"

(D)) Fast and the rate depends on

[Co{CN},Cl]* and OH

(E) Mot attempted

The set of jons expected to show Jahn-Teller

distortion in thelr complexes is

(A) Cu(ll), Low spin Fe(III), Ti(III)
(B) CollT), High spin, Ni{Il}, Cuil)
(C) High spin FeIT), Zn(I1), Cr(IIN)
(D) Cr{IIT), Mn(Il), Zn(II)

(E) Not attempted
S4/EFC/M-2026-03
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14.

16.

15.

K, [Fe(CN),) 1 Wawess Jadm sl |

2.3 uB # 3 T i Frafatae = R
s #:

(A) - Tea Fe & e - A

(B) T=9-TA0 Fe ¥ Faet-FEm A H

() et e are e - T e

) &g FrEE A = - R

(E) WATH 72 a1 1

T [CofNH) (H,0)C1]Br, T

[Co(NH,) Br,]CLH,0 T Faream 87

(A} STE 0T AR

() Teierst AT

(C) T FHEEE]

(D) TR wTaadl

(E) WTE A7 T

[PtA,X,) WO cis 3117 trans Hen| # 7
T = 2

(A} TR SFeATIEE TRE G

(B) FrfelerT i g

(C€) FEATHE G G

(D) T TLE TR

(E) TATE RT o T

S54/EFC/M-2026-03

17. [CocvC- Ft oom F wa s

FH [Co(CN),OH) M TH PG D

i & ; 7/ T A [CoNH,) CIF " ¥

[Co(NH,) OHJ** =T 2:

(A) HTT 3 TR 2 FEA [ColCN),OF T
PR &

@) Tt i TE T FEE (ColON) O T
o el &

(C) ¥ 21 7T 2T [ColCN) O TT OH-
1R e e

(D) it 3% T T [Co(CN),CII 79T OH
LI L L A

() AT e faa

. ST w1 A R A A9 Gt H A~

faremm wefifd (Jahn-Teller distortion) T
EE L e i R

(A) Cu(IT), T ST Fe(TID), Ti(TI)

(B} CollT), F=9 TFH NIIL), Cull)

(C) T=4 T Fe(Il), Zn(Il), Cr(IID

(D) Cr(lIT), Mn(ll), Zn(IL}

(E) AT el T
PTO. | 7




19,

21.

In relation t:}_a standard (TMS), Chemical
shift in Hh'l.ﬂ.is measured in ppm. A more
shielded pms;;.wm appear at

(A) Higher 5 (@ownfleld)

(H) The sam-:ﬁa-, TMS always

(C) Lower & {upfield)

(D) Negative & values only

(E) Not attempted

What is the formal oxidation state of Mo in
[Mo,(5) P~ given that each 5, carries a -2
charge? -

(A) +2

(B) +3

C) +4

in) +5§

(E} Not atlempied

Electronic states tramsitions among different

multiplicity (e.g. singlet — triplet) are

(A) Fully allowed by electric dipole selection
rules :

(B) Fnrbidde; _ by the spin selection rule
AS =

(C) Allowed only in the TR region

(13 Allowed only for heavy atoms

(E) Not attempied

23.

In the migratory insertion step of CH,

o,
to the metal ligand connectivity in

into what  formally  happens

[Fein® - C!HEJ{EHEHC'IJJ;I?

(A} The iron center oxidatively inserts into
the € - O bond of CO, forming separate
Fe - C and Fe - O honds while CH,
remains nnchanged

(B) The CH, group migrates from Fe to
oxygen of OO, gencrating a methoxy
ligand bound to Fe

{C) The CO ligand migrates to the carbon
of CH,, creating a free aldehyde that
dissoclates from the metal

(D) The CH, group migrates From Fe to the
carbon of CO, creating an acyl ligand
bound through carbon o Fe

(E) Not attempted

Which of the following is the true active
catalytic species gencrated from Co,(CO),, in
the hydroformylation eycle?

{(A) HColCO),

(B) H,Co(CO),

(C) H,Co(CO),

(D) HCo(CO),

(E} Mot attempted
S4/EFC/M-2026-03
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19,

21,

THHAF (TMS) F 654 H, NMR # Tamfe
Tea197 ( Chemical shift) 7 (ppm) # 7197
aTaT # | UF T Tfid ( shielded ) WiEtA
Tears e

(A) F¥9 § T (downflield)

(B) BAY & TMS ¥ 7 § T

iC) 1= 5 TR (upfield)

(D) FE FCHS & AT 9%

() TR e T T

. Moy, > F Mo 1 sitgfiE arfsitwon

FawdT T ®, 9% W gy R v s
T2 AEN R ?

(A) +2

(B) +3

(C) +4

D) +5

(E) WATH 7Rl T T

- HediraTaEl (A Rz

foez) Il s sEend F d

ZITASH 59 TR &

(A) THTog FTEUIE =9 ) g gl /e
H ATET &

B) 77 =5 Fram a8 = o g afa &

(C) 5 IR & # AHA &

(D) e HT ST o e e

(E) WaTH e T

S4/EFC/M-2026-03

22. CO ¥ CH, & WA 9FF (migratory

insertion) ¥ H, [Fen' - C_H)(CH,)(CO),]

# g -Torfts wafefadt 5 oy sfwafis sy

A TR ?

(A) ST ¥ CO F C - 0 99 H A2
TT B AT (insert) Wi #, B
AT -AF Fe - C I Fe - O T T4
#, STh CH, ST tda Tea 2

(B) CH, §9¢ Fe § CO % Hiwdfioa #1 31
UAET #AT £, T9EH Fe o S[ET U
et otz m=a &)

© co itz cn, % Frea 1 A vEE
e 2, o o g vfeseres 2 e B
S T # e w21

(D) CH, ¥[8 Fe § €O 5 F7a F 3 7o/
war &, s us vasA it gq5a 2
=1 FTEA § AT E fe A I e B

(E) WATE Fei 1o T

. TTEEIEIAEE W CoCO), A TEH

B ATl aTedtas whed doieR WA
Freffaadasmdier

(A) HCo(CO),

(B) H,Co(CO),

(€) H,Co(CO),

(D) HCo(CO),

(E) WaTe =el fear 141
244 [PTO. | 9




4.

10

Which of the follwing statements correctly

distinguwishes the reactivity of Rhil} vs Ir(I) in-

homogeneous catalysis?
(A} Ir(I) undergoes oxidative addition slower

than Rhil) due to stronger a-donor ability

(B) Rhil) undergoes reductive elimination

Faster than Ir(T)

(C) Ir{l) is a better catalyst for hydrogenation

under all conditions

(Iy Rh = H bonds are stronger that Ir - H

homds

(E) Mot attempied

Choose the isoclectronic pair among the

Following

a. [Mn{C0),Br]

b. [Culn® - CSH*)NCO))
e. [Col(COy,)

d. [NI(CO),]

(A} a and b

(B) b and ¢

{C) cand d

(D) a and d

(E) Mot attempted

26.

The peak-to-peak separation (AEp) in cyclic
voltammetry gives

{A) Concentration of analyte

(B} Reversibility of the electrode reaction

{C) pH of the solution

(I} Molar mass of the compound

(E) Not attempted

The organic species isolobal to [ColC0),] is
(A) CH**

(B) CH

(C) CH,

(D CH

(E) Not attempted

The number of IR active v_ bands for
mer [Mo(PPh,),(CO),] and [Mo(CO)]

respectively are
(A) one and one
(B} two and two
(C) two and one
(D) three and one

(E) Mot attempied
S4/EFC/M-2026-03
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=
24, Tt # & %19 |1 FEe Fail gor |
f Rh(T) 31 1) i sifufansfiea % €= ah
| S AT 27
| (A} Ir(l) & Rh(l) = ToA1 7 ATwirefes am
L { oxidative addition) 51 fe ¥ BT B,
T w0 THET SE Waw enTdl
CELR
(B) Rh(T) # 11 F1 T # Tzl e
(reductive elimination) 715 i # Bla1 & |
() it et i e
Lr(T) % SEAR I B
(D) Rh-H =4, Tr.H #47 F ga1 # it
T B B
(E) T 7T =0T T

25, Feforfera 3 & wogegifen gm g
a. [Mn(CO),Br]
b, [Cuin® - C*HAHCO)]
e [Co(CO),)"
d. [NICO),]

(A)a FR b
(B) b 3 ¢
(C) e 3T d
) a3 d

(E) TOTH TR 2T T
54/EFCIM-2026-03

26. HIEEAT AFeHEl H NE-g-HI A9

7.

28.

(AEp) T SaTa & 7

(A) TATETEZ i HiEAT

(B) THFEIE ATATHAT 6] Fewnviaar

() Taera= pu

(D) TR 5 WAL ZowTe

(E) WaTs T8

[Co(CO),] 1 FRTEaTe / ATeHeias =i
sl @

(A) CH

(B) CH-

(C) CH,

() CH

(E) WaTH Al ik

mer [Mo(PPh),(CO)J, 3T Mo(CO)] F
fore, 1k W | ST s T

(A) T 3 U

() =1 A

[PTO. | 1




30,

3.

12

Under the anharmonic approximation, the
selection rule for vibrational Raman of a

homonoclear distomic becomes
{A) Av = 0 only

(B} Av = %1 only

{C) Ay = £1, £2, £3.... (all)
(I Ay = even integers only

(E) Not attempied

A strong broad absorption near 3300 cm™
in infrared spectroscopy is characteristic of

which functionsl group?
(A) C = O icarbonyl)
(B} O-H or N-H streich
(C) C-H arvmatic

(D) C =N nitrile

(E} Mot attempied

The spacing between the rotational lines of
HF is 40 em™. The corresponding spacing
between  the rotational lines in DF is
approximately

(A) 20 cm™

(B) 30 cm™

(C) 60 em™!

() 7.5 cm™*

(E) Not attempted

31.

33.

=
Match the items of Column-1 with the
appropriate ifems in Columnp-I1. Choose the
correct one from the alternatives (a), (b), ()
and (d):

Column-1 Column-T1
P Rotational L Adv=11
transition
). Yibrational . AJ=d
transition
R. Electronic m. AJ=zx1
tramsition in
atoms
S. Molecular IV. Al=+1
ensemble
V. .|!u'tlf = ]
¥I. Av=0
VII. Al=0

(A)P-1,Q-VL,R-VI,S-V
BP-MQ-LR-IV,§-V

CP-TLQ-T,R-1V, 8-V
MP-1,Q0-1,R-VILS-V

(E) Not attempted

For a non-linear molecule (N atoms), the
number of normal vibrational modes is
given by

(A) IN

(B) 3N - 3

(C)3N -5

(D) 3N - 6

(E] Not attempted
S4/EFC/IM-2026-03
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29.

3.

3l.

FAEWIE A & FEE, SR E
T ¥ T e e

AT 8

(A) FEA Ay = 0

(B) T Av = £1

(€) Av = +1, +2, =3.... (&)
(D) ¥ Av = FH IOE

(E) SaTH ] fan T

TRIE WEEERMT | 3300 em™ F UTH OF
Wae ST == FaaE e Gears '
i s 8 7

(A) € = O (FTEI)

(B) O-H or N-H T&=T9 (stretch)

(C) C-H TEHATES

(D) C = N ATEgIEH

() WATH T T Tt

HF F Tl tmmsit ¥ A= W sEeE
40 e # | DF Ft 5ofi et % == = e
SRR AT T B 7

(A) 20 cm™

(B) 30 cm™’

(C) 60 em™

D) 7.5 em™!

() T R T T

54/EFC/M-2026-03

32, TSI H A EH-1 I I9G WEl & e

3.

Tormm =11 e (a), (b), f0) SR (@) HE
Wi fawea 4|

FH-1 H-II
P ogffewan I Av=:l
0. -;quw 1. Al=0D
E. wrlﬂaﬁﬁ- . Al=#%1
EREMIEET
=T
CHRE LT V. al=i]
==y
V. Am=x1
V. Av=0
VII. Al=0

(AMP-LO-VLR-VILS-V
®P-1,Q-LR-VLS-V
CP-M,Q-LR-IV,8_-V

MP-LQ=-IL,R-VII,L5-V

() ST AT Teart wr

A S (N ) & T, s
et Fareryat o v st g & w2
(A) 3N

B) 3N -3

(C) 3N - 5

() 3N -6

(K STTE o1 e T
[PTO. | 13




M.

as.

14

In the Pauson-Khand reaction

(Co(CO) -mediated [2+2+1] cycloaddition

of alkvne+ alkene + CO), the regioselectivity

of CO insertion iz governed by

{A) The Thorpe-Ingold effect determining
ring size

(B) CO  inserting adjacent to the more
substituted carbon of the alkyne in the
cobalt-alkyne complex

(C) CO migrating to the position that gives
the least steric intersction with cobalt
carbonyls

(I¥) Steric repulsion between substituenis,
with CO inserting sym to the alkyne

substituent in the metalacycle

(E) Not attempied

A crysial plane is parallel to the x and y-axis
and makes intercept of 1/2 on the z-axis, The
Miller indices of the plane are

(A) 112

(B} 220

(C) 01

(D) 002

(E) Not attempted

7.

3%.

EAE

Identity which of the following operators is
nof Hermitian.

- | &
A) =, — B)j—
i dx : hmﬁ
d.!
L) — (o)

(E) Mot attempted

Consider a particle confined in a cubic box.
The degeneracy of the level with energy twice
of the lowest level is

A)3
(B} 1
(C) 2
(D} 4

(E) Mot attempied

The average value of the radius <r> in the
Is state of the hydrogen atom is (a, is Bohr
radius)

(4) a,

(B) 1.5 a,

{C)0.75 a,

(D) 0.5 2,

() Not attempted

The lowest allowed energy is eqoal to zero for
(A} The hydrogen atom

(B} A rigid rotor

{C) A harmonic oscillator

(I A particle in a 3-dimensional box

(E)} Not attempted
S4/EFCIM-2026-03




M, THA-EE ST (Co,(CO), WEAEIAT

i =

-

35,

T [2+2+1] TR + T+ CO)

F1 ATEANESE) H, CO ¥ FIA H

ffmaeFed  (regioselectivity) TS

BT i g2 7

(A) T -STTe8 WA, ST (ring) F HTHE
it Fuffm s &

(B) FATe2-UrEA FIF9aF9 |, €O ¥

TS o ST meTid FEE F
Lol

(cy co w1 3wt & "w Fmn, ==
FrarTee FTE F A W T w2
et

() wioearfoat % e w2iw wioE,
Torwres F1001 C0, HeATHTS IR § Tente
wiaeardt ¥ syn foufa o2 qEar 2

(E) WaTe 81 Tt a7

T T T x A -8 T WA B S

- TE 1/2 F AL AT B T qe

Pt e

(A) 112

(B) 220

(C) 001

(D) 002

() WATH & Tl T

S4/EFC/M-2026-03

3.

e e Frefafaa & & 5 -m s
g 7 &

e B wEH A s O e 9 e W e
1 T ] TR B o S| A AT e
B, % AT B

(A) 3

(w1

{C) 2

(D 4

(E) WATE A1 T

%T@fﬂ'qm'lﬂiﬁ 1s e # B <
1 3Hd 7 & [aﬂi:'ﬁﬁﬂ'f%]

(A) &,

(B) 1.5a,

(C) 0.75 a,

(D) 0.5 a,

(K) WTE TRT TR T

T FH ATHA F] 4§ A0
(A) FrERIT T % o

(B) T 3% Ui o T

(C) T BTHITF I 5 5

() 3-Feefiras afem 3 Toge o = 3 T

(E) WETH =ET T
[PTO. | 15
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For a clesed system performing only
pressure-volume work, which dilferential
expression correctly represents the first law of

thermodynamics for internal energy change?
(A) dU = C_dT + P dV

(B) dU = 8q + &w with §w = - P__dV
(CydU =TdS + P dV

(D) dU = Bq + &w with 8w = P_ dV

(E} Not attempted

Which of the following best illustrates the

difference between a state function and a

path function in thermodynamics?

(A) Temperature and pressure are path
functions; Gibbs energy is a state function

(B} Internal energy and enthalpy are path
functions; heat and work are state

functinns

(C) Internal energy and enthalpy are state

functions; heat and work are path

funciions:

(D) Entropy ks a path function because it

depends on reversible heat transfer

(E) Not attempted

EAE
=

42. Which expression corvectly represents the

temperature dependence of the equilibriom
constant K for a reaction with standard
enthalpy change AH", according to the Van't
HolT equation {assuming AH" is approximately
constant over the temperatore range)?

_AR°

(AyIn K = + ponstant

iBilm K = %?E.'T+ Constant
iCils K = %+mnmi

MMnK=- %T + constant

(E} Not attempted

Why are homonudear diatomic molecules

such as N, and O, typically inactive in

infrared vibrational spectroscopy but active

in Raman speciroscopy?

(A} They cannol interact with electromagnetic
radiation in any way

(B) Their vibrations do not change dipole
moment but do change polarizability

(C} Their vibrations change dipole moment
strongly, making them IR active bui
Raman inactive

(I¥ They have no vibrational modes at all

(E) Not attempted
S4/EFCIM-2026-D03




41.

A 2TE - A 1 A AT O e
¥ foro, #9-w1 sew sow sates Fal
iET * 9e1 A FHERE 5 A9H w5
ariEn 4 Ena e ?

(A} dU = C, dT + PdV

(B) dU = Bq + Bw with 8w = - P_ dV
(CrdU=Tds + PdV

(D) dU = &g + &w with dw = F_ dV

(E) WaTH A% B

et |, FretetEa 6 8 - e
‘FEET A (state function) 3R 79 FFA
( path function) 3 == % o 1 @& =S
e THE Fedl 8 7

(A) ATTH #2909 o 8 e =l
TF ' WEEd] Eed 2

(B) AT S A vl vy we #;
ST A FE WS T 6

(C) HTaTR FAT AW T HEeT e
#: e AR o v e #

o) Uit UF wg v, wWiE T8
gervita e e 91 e
LaGik 1

(E) WOTE FEl T 7an

54/EFC/M-2026-03

$2. A7 B g F AR (Tewea gu

ArgaT dim F Hee ane = BR
), T -1 = A TR O Al
ATt TRt @t & T ava e K
i1 T T T = aw w9 o Rt
HAIRY

AHE
In K = - ——+ constant
(A} In RT

B K = E;—PT+mnsmnt

AH
In K = —— <+ constant
c) = o

{D}luE=—?T+mﬂEﬁﬂ

(E) WaTH et fan

. N, 3T 0, H EFIAFEA TR A

HTHAN U TORICS ATEAYHE FaEg el |
Tafeea =01 218 &, Wi i ewg Rt §
T Bl & 7

(A) & Freft ot e & TR tRmE
I Tt TRl e

(B) T ATSAYE § TIEUTH A 78] =g,
FT TerT s ete] Aae Al &

(C) T AT H A AHE TG T
e o 2, Fored 3 R e €1 €,
#fee e A Frferg T €

(D) T 1S AT HIE BT R R

(E) TOTH TR ST T
[PTO. | 17
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In NMR, what is the Larmor frequency of a

nuclens?

(A) The Mrequency at which a molecule rotates
in free space

{B) The frequency of electronic transitions
between molecular orbitals

(C) The precession frequency of the noclear
magnetic moment around the external
magnetic field

(D)) The vibrational frequency of nuclei along
a bond in a molecule

(E) Not attempted

In  electron  spin resonance (ESR)
spectroscopy, which particles are primarily
responsible for the observed resongnce
signals?

(A) Paired electrons in closed-shell orbitals

(B} Unpaired electrons with spin 8 = 1/2 ina

magnetic field
(C) Photons  interacting with vibrational
mikdes

(I3 Nuclei with spin in a magnetic field

(E) Not attempted

=

46, Which of the following best describes the
meaning of a center of inversion { as a
symmeiry element in a molecule?

(A) A point at which the electron density is
abways zero

(B) A point through which any line drawn
connects atoms of the same element

{C) A point such that for every atom at
coordinates (x, y, z), there is an equivalent
atom at {-x, =y, =z} with respect to that
point

(I} A point from which all bond lengths are

measired

(E) Not attempted
54/EFC/M-2026-03




4. NMR #, T il 6 ol FeEdt =

43,

Bl 2

(A) T Wi Tom uw #1230 oen v A
LGl

) arorfae (AiferrgER) wifdesn & =
T T BT i R

(© ATed S 3w W S T
g ATEO 1 SRS

() Bl 3] § U @9 F A A H
TR T

(E) WaTH ET a1 a1

T T G (ESR) SrAg e o, 56
T St S o o e e A A

TreErEn & 2

(A) TE-F1y Ferr] # g

(B) T=eh1E 89 ¥ fiE § = 12 9T g
T

(C) TR AIZ F WG Seiw w9
R

() T g # iy et At

(E) WaTH 2T 51 1

S54/EFC/M-2026-03

s, Trefafaa # & f m fre P o ¥

AEETH] Aed T H T I ( center

of inversion) i ¥F 3 F TR A TE®

i FET 7

(A} T T o BT Seg T B
BT

(B) e T oy Foverd) e wfieft s v i
X, U A o AT et

TR T fay fred ane, FEae
(x, y 21 T FRa wel an ¥ e,
(=%, —y, -7) T T HHFA AT HOR
FET R

() U o foig et & weff @y -w=rd pond
lengths) FTHT ST &

(E) WaTH 8] &y
[PTO. | 19
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A paramagnetic d° manganese(Il) complex
in solution shows a very broad ‘and

shifted "H-NMR spectrum making proton

assignments  difficult. Which spectroscopic

technique s best suited to gain detailed

information about the geometry and electronic

environment of the unpaired electrons in

this complex?

(A} Mass Spectrometry (MS)

(B} Misshauer Spectroscopy

(C) Electron Paramagnetic Resonance (EPR)

Spectroscopy

(D) Nuclear Quadropole Resonance (NQR)

Spectroscopy

(E) Not attempted

Which feature best distinguishes a host-guest

coordination cage | e.g., a Mn"':n aszembly)

from a simple multinuclear metal cluster in

organometallic chemistry?

{A) The requirement that the metal centres

arc in the same oxidation state and share

delocalized skeletal electrons

(B} The use of only neutral donor lipands

such as hipyridines and terpyridines

(C) The presence of at least ome formal

metal-metal bond between adjacent metal

centres

(1) The existence of an internal, well-defined

cavity capable of binding guests through

non-covalent or coordinative Interactions,

(E) Not attempted
S4/EFC/M-2026-03




P

47, e A oo vw srgadE 48, FTATEETO T o #, U e -

| wwEa T (host-guest coordinati )

l ( paramagnetic ) 4° F=() F5 -1 o i
I (Fgme % forg, ©F M L HATE) F0F
L (compler) T g it e Al e AT R T FEE ( multinuclear

| 'H-NMR S Wi Fen 2, e g metal cluster ) & F17 o Tasmar sa9 =g

: e & e | 8 7
w1 Tt Fo A AR B S aA A

(4) 98 e T a9 OF E AR

SR Yo i s s | e § B s Ferdrs FEEE
ST F = | e ST A e AT (delocalized skeletal electrons)
1 |TEN = B
% Toru e i e 5 10 e g
[H}':iﬁﬁ e CA A 1 feriiz { neutral
I 87 donor Tigands) S T argaEfEm ik
(A) SEHTA FEE I (MS) arqrefdia =1 IuE B |
(C) TR T ol s W d FH TR
HHATS S eh
=2 ﬁ AT ST - 41 &9 F Iyt |
(© TG FTIeFE IR (EPR) | (D) T AT, H-ICHTA TET (cavity) F1
v ' s, A wEEEE T A
FHEE AT
AT o ey A e (afhn
i el il ST e T
(E) T el o () WOTH A8 a1 T

54/EFC/M-2026-03 [PTO. | 21
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Why is CO, non-polar while H:U' = polar
when hath C =ﬂurﬂ—]:lbundnin{'.'ﬂ1
and H.O are polar?

(A) Because CO, has a lincar geometry, so
bond dipoles cancel, while H,0 is bent so
dipoeles add

(B) Becapse C = O honds are actually non-
polar, but ) - H bonds are polar

(C) Becanse H, 0 has only single bonds, while
C0O, has double bonds

(D) Becauwse L"II'_.'Ij is heteronuclear and H,gl.'] is
homonuclear

(E) Not atternpted

Which instrumental technique can be used

for detection of metal jons in water sample?

(A} X-ray dilfraction

(B} Fourier transform infrared spectroscopy
(FTIR)

(C} Atomic absorption spectroscopy

(I Atomic Force microscopy

(E) Not attempted

31,

52,

a3.

Using the data: (1, 2), (2, 3}, (3, 5) and the
slope m = 1.5, find the intercept c.

(A) - 0.33

(B 0

(C) 0.33

(D 1.0

(E} Not attempted

For the following paired dam: (1, 2,
':':1 4}1- {'37 ﬁj! {4! m- m meln. l:ﬂ'l"l'l.‘-lﬂﬁﬂl'l
coelfichent r is:

(A) D

(B) 0.5

(C) 1.0

D) - 1.0

(E) Not attempted

Identity the product A in the following

FeRciiom.

i} NaND, + HCI
fii) Cu,C1,

(i} Nad¥H, 623K, 300 EII?A

(iv) H™
L& |
w , S
Hib

()

NH,
o Y
H¥

s O ) F

(E} Not attempted
54/EFC/M-2026-03




- T i . =

€0, #Y#a (nonpolar) ¥ 7, Fal% H,0

{1 ( polar) & 7 56 €O, 3 H,0 FH1

C=0T10 - H=Y g 7 &

() FiEn co, #it wafuly w26 2,
THTeT =4 f3He (bond dipoles) UF TEY
1 Fret 0 2w 1,0 Fi wariia
TE TE (bent) Tt &, ToTor e smom
H9Z A T

(B) FITE C = O =Y ATeaa # AYHA T E,
A= O - H T I EH A

(C) T L0 # Fefe e a B8, WA |

co, % fesu E &)

(D) FITH co, FwatadEE § @R 10
TR 2

(E) WATH el o T

el 3 AT H HTE AT (metal jons ) F1 T
w6 oo Frefafem A3 e ot oe
A+ 1% (instrumental technique) %1 ITA
ERIEICIE R |
(A) T - T
(B) IR TEEH T HE

wEgEl (FTIR)
(C) TEHTY] AT EFGTERT
(D) IETTE I AT e
(E) T e o 7/

54/EFC/M-2026-03

51.

51,

53,

fom o wRE L, @), 3,5 T EE
m = 1.5, Wﬂﬂﬂﬂﬁﬂﬁﬁ, Y ¢ WH
ETIT L

(A) - 0.33

() 0

(C) 0.33

(D) 1.0

(E) WATH 7R o T

frefafea g afwdt & e 0,2), @9,
3,6), (4,5 Traes wgaEg 7% » 1 99

LRih A

(A0

(B) 0.5

(C) 1.0

- 1.0

(E) WaTH =51 Teha T

Fretrates wiabe § 9o A it TeE

F|

NH,
(i} NaNO, + HCI
@ () Cu,Cl,

(i) MaCkH, 623K, 300 atm
{iv) H*

L |
(B) @
H

&

NH

(1C} @

Cl

() WaTE T Tohan 41

HH:I
o 1
HC

[PTO. | 23
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Which reagent is used for the selective
reduction of nitriles to aldehydes at low

temperature?
{A) LIAIH,
(B) Zn/HCI
(C) MIBAL-H
(D) NaBH,

(E) Not attempted

Which of the following reagents would carry
out the following transformation?

I|:|I - H
O-on- O
D

(A) NaBD, in CH,0D
(B) LiAlH,, then D,0
(C) NaBD, in CH,0H
(D} LIAID,, then DO

(E} Nod attempted

Which among the following undergoes SN2
reaction fastest?

‘Br
eaiile:
() O) Br O/‘ Br

(E) Not attempted

57,

i
Identify the product (X) in the following

reaction.

LBr/Red P
—
COOH; 5 o

Br
(A) ’:>Lmuu (B) Q*‘"—'““f
e COOH
(C) OLCIN] (i Q
Br
{E) Not attempied

Identify compound (Z) in the following

reaction sequence,

i

©+mn -:“ip x bo, v 200 o
m’
O
@) [E’"“’ ®) Ji‘,f
oN

o k o

(E]} Not attempted
S4/EFC/M-2026-03
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35.

oA AT T AT S AT A
w7 TfrzErse WIH W 7 FH-81 ATHEES
s T AT R

(A) LiAlH,

(B) Za/HC

(C) DIBAL-H

(D) NaBH,

(E) WATH e e T

Frefafaa it & F-a7 st fetafea
FoTET ) faTiead e ?

0 ; OH
@—(‘-Cﬂl—'* ©—¢ ~CH,
D

(A) NaBD, CH,0D #
(B) LiAH,, 77 D,0
(C) NaBD, CH,OH H
(D) LiAID,, %2 D,0
(E) S8 T AT T

Trmfirfea # @ #im ox? nfefe w=d 30

TR

Br
{A}O/PE[' (B) d’
() O/L Br (O O/\ Br

(E) TATE el e

54/EFCIM-2026-03

57, Tasfatag vt & 9o o0 f ==

58.

1|
1.Br,/Red P %
—
COOH ;- o
Br
o Dl Oom

& COOH
(© DLEH'& )
Er

(E) WTH &1 151 741

farerfufaa whte ww & dife @

qEETH e |
il
oo K, x po, y Shiari=t I,
(el ."H:l:
CHH
(A) f;r“"' (B) fj
o,N
(0]
N N0,
© m ™
NI, N,
(E) WaTH 81 T

[PTO. | 25
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all.

6l.

26

EH.'. UCHJ Cr!
sleolele
n an dn av)

The correct arrangement for decreasing the
order of electrophilic substitution for the

abwve compounds
(A) (IV) = (1) = (TT) = (TTI)
(B) (T} = (I} = {10} = (TV}
(C) (10 > (IV) > (1T} = (T
(D) (T = {TV) = {IT) = (1}
(E} Not attempted

In a step-growth polymerization of an
equimolar  bifunctional monomer  system,
the extent of reaction p is 0.99, The
number-average degree of polymerization
(X ) is

(A) 30

(B) 99

{C) 100

(1) 200

(E} Not attempted

A polvmer sample contsins molecules of {
molar masses  10,000; 20,000; 30.000: and |
40,000 g mol™!
polydispersity index is:
(A) 1.00
(B) 1.20
(C) 1.33

in  equal number. The

D) 1.67

(E) Not attempted

6.

o

A chemist wanis to selectively  reduce

the aromatic carbonyl group (ketone) of

acetophenone 0 a methylene compound

(-CH,=) rather that just the alcohol. Which

conditiens would be most appropriate?

{A) H, over Rancy nickel al room temperature
in neutral solution

(B) H, over platinum catalyst at 0°C,
interrupted after absorption of one mole

of H
(C) H, over palladivm catalyst in the presence
of acid or at elevated temperature

() H, over HlI-AJID'J under mild conditlons

in methanol

(E) Not attempted
S4/EFCI/IM-2026-03
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61.

Ef f, ‘xf i, T F,
@M an @n av

T fHEg g & [ e
eI 1 ST HELE A

{A) (1¥) = (1)} = () = (I}

(B) () > (T > (I > {1V}

(C) (1) = IV} = (1) = {1

(D (00} = (TV) = (11} = {1}

(E) WATH el (541 41

v HHAE fp- BeaTens SHWT a9 % -
Ifg TEwe e | wfalea HrHE= p = 0.99

| wieA- e agerh o it o) =

= ?
(A) 50
(B) 99
(C) 100
(D) 200

(E) WATE 7Rl 5 7

qqaag:ﬁmﬁﬁ 10,000 20,000; 30,000; =1
40,000 gmol-! FEL FEAE qTE A FEE
T FtegT &) AR faETen w7
(A) 1.00

(B) 1.20

(C) 1.33

(D) 1.67

() ST et T T

54/EFC/IM-2026-03

| 62 UF TETEAS WA 3 il s

e (F12) F1 Faa Ao im0 AT

wA F oA A OBHE (CH) H

TUATeRE B § wuRTE we = #)

Torforfeia § & FA-51 gamd Ferd I

i ?

(o) TerA faemm # wm oA oo W
FrFa i n,

(B) 0°C TR i IORE W H,, 791 TF
w1, ¥ e A A O
L

(C) 3= Fi Fofeafs & sgar =9 A9 W

Aefeeam SE T H,
(D) AT & ¥g 2] F H0id Rh-ALD,
e,

(E) ST T2 T 7140
[PTO. | 27




63. Mandelic acid (C.H.CHOHCOH) when | 65.

28

hydrogenated over Rh-AL O, gives
(A) Phemylacetic acid (C H,CH_CO_H)
(B) Hexahydromandelic acid

(CH, CHOHCO_H)

(L) Benznic acid
(D) Cyclohexane carboxylic acid

(E) Not attempted

Which statement best  distinguiches  the
hiogenesis of terpenoids from that of many

alkalaids?

(A) Terpenoids  are  generally assembled
from isoprencid precorsors, whereas
many alkaloids originate from nitrogen

containing amino acid precursors

(B} Terpenoids and alkaloids both  arise
exclusively  from  acetate-malonate
pathways

(C) Alkaloids never Involve amino acids in
their binsynthesis

(I Terpenoids are formed from nuclentides,

while alkaloids are Fformed from

carbohydrates only

(E) Not attempted

(] fa [=]

Which palred statement is most correct?

(A} Saturated fatty acids lower melting point
and adenine pairs with cytosine

(B) Cis-unsaturated fatty acids  disrupt
packing and guanine pairs with cytosine

(C) Trans-unsaturated fatty acids  always
behave identically to cis-unsaturated fatty

acids in membranes and wracil is found

in DNA

(I} Essential fatly acids are fully saturated,

and thymine is found only in RNA

(E) Not attempted

Which of the following peptide fragments will
be least likely to undergo free rotation about
the bond joining two amino acid residuoes?
{A) The Co- C bond

(B) The Ca~ N bond

{C) The peptide C - N bond

() The side-chain C - C bond of alanine

(E) Not attempted
S4/EFCIM-2026-03
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63. W2 3 (C H,CHOHCO,H) 1 Rh-ALD,
O TSR A T e T HTH B 7
(A) Toremsa wefifes v (C H,CH,CO H)-
(B) BFHIESEIAS o 3w

(C,H, CHOHCO,H)
(C) HATEH AT
(D) FTSFATEAa TS H o i
() WA T T

64, TartatEa # #H-m w99 oGAEEd
FTHTT ( biogenesis) F1 FH U 570 51
ECERLERCE R AT it
(A) TTEET T ATEANATE e
# Tafifg e &, ol s Trremisse
A=A - ek AHAT A Mg 9 I
T

(B) P0ATZEE R UsFAissd aEl B FAd
wffie - A A A A EE R

() TrETEEE F SAaEey i # st
i ST S W e e |

(D) THTEEE AIFAO R A F , i
et o watersiea & v §1

(E) ATH el T T
54/EFCIM-2026-03

hs.

o,

Ffufam g w # 3 F-a W

e FE R Y

(A) HTH FEHE T TEAE T FH FA 5,
3fi wEfE T g AT | e R

(B) o - s =ty s gl W oE
s 1 anfie #a ¥, s el
T AR T 8 w2

(C) T - g AT e el % v
Tomr-arage =i ] % T SEER
A B, T e DNA H 9T S |

(D) HTETEF FHIE 3T o HYH B T, 3R
Tl Fae RNA H 9131 FTETE |

(E) 7T et T

Freafafas § & #i9-a fee g2 5 w6
A AAIGT B S AT = TR AT HR
o T A T T E

(A) Ca- C &Y

(B) Ca- N =Y

(C) YETEE € - N5

) AT S o -Em F C - C =Y

(E) AT e
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Which statement best distinguishes reducing
from non-reducing disaccharides?
{A) Reducing disaccharides always contain a
ketose unif
{B) Non-reducing disaccharides lack
glveosidic linkage

(Cy A reducing disaccharide retaing one
fre¢ anomeric carbon, whercas a
non-reducing one has both anomeric
carbons tied up in aceial linkage

(M) Non-reducing  disaccharide  eannot

undergo hydrolysis

(E) Not attempted

Which statement about the Diels-Alder

reaction [4n + 2x] is most correct?

(A} It is a stepwise radical process and usually
gives anti stereochemisiry

(Bl It B a concerted cvcloaddition and is

thermally allowed

iIC} It is photochemically allowed but
thermally forbidden

(1Y) It procesds only when baoth partners are
electron-rich

(E) Not attempted

a9,

The claisen rearrangement is best

described as

(A} A [3.3]-sigmatropic fonic rearrangement
involving carbocation intermediates

(Bl A [3,3]-sigmatropic ionic rearrangement
involving carbanion intermediates

iC) A [3,3]-sigmatropic concerted
rearrangement involving evclic electron

moyerment

(D) A [3,3]-sigmatropic nucleophilic

substitution followed by elimination

(E) Mot attempted

Under thermal conditions, the electrocyclic

ring closure of hesatriene proceeds by

iA) Conrotatory motion because it Is a
dnm - electron system

(B) Disrotutory motion because it is a
dn +2x- electron system

(C) Conrotatory motion because it is a
4n +2x -electron system

(D Disrotatory motion because orbital
symmetry is not relevant thermally

(E) Mot attempied
S4/EFC/M-2026-03
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61, PretafEs i & $9-m 599 yo=as 9o

AT e & o gdie i T

FATR?

(a) e fpaeat & g Fid o
Bl 21

(B FaoTaE fegdboal # wmrewiaizs
EEELEn

(C) T TRuE § UE g AR
A @91 A B, FEE AATEET
Tearhar # BT T e wHiee 9]
R AR S

(D) SASTEEE Tearhd srEa
( hydrolysis ) 7 AT |

(E) WaTs 81 e

68, Frem-amest AR 4x + 2] F AL H
frafafEs # # F9-m w97 7= i
LA
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2.

Assertion: Protecting groups alwavs reduce
the quality of a synthesiz,
HReason: They add extra steps, but may still be
justified to control chemoselectivity.
(A} Both Assertion and Reason are true
and Reason is the correct explanation of
Assertion
(B} Assertion is true, Reason is false
(C) Assertion is false, Reason is true

(0 Both Assertion and Reason are false

(E) Not attempted

Azsertion: Umpolung allows reversal of the
usual  reactivity pattern of a
functional group.

Reason: Carbonyl  carbon s

electrophilic, but wnder wmpolung

normally

strategy it can be represented as
nuclenphilic.

iA} Both Assertion amnd Reason are true
and Reason is the correct explanation of

Assertion

(B} Both Assertion and Reason are true, but
Reason is not the correct explanation of
Assertion

(C) Assertion is true, Reason is false

(D) Assertion is false, Reason is true

(E) Not atterpted

73,

74.

EfiE
&

Which reagent class is classically associated
with providing an acyl anion eguivalents?

(A) Grignard reagenis as  alkyl cation

cquivalents
(B) 1,3-dithiane-derived reagents
(C) Alkyl halides as nucleophilic synthons
(¥ Peracids as acyl anion donoers

(E) Mot attempied

Which disconnection most divectly snggests a

possible aldol-type forward reaction?
{A) € = O bond disconnection of an ether

iB) Bond disconnection between a P-hydroxy
carbon and an adjacent o-carbonyl
carbon framework

(C) Aromatic ring disconnection inio  two
radicals

(¥} Removal of a prodecling group from a
ketal

(E} Mot attempted
S4/EFC/M-2026-03
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76,

34

A student states: “Synthons must exactly

correspond to  commercially  availahle

reagents.” The best evaluation is

{A) Correct, becavse retrosynthesis uses only
catalog reagenis

(B} Incorrect, because synthons  are
conceptual fragments, while reagents are
their practical syuthetic equivalents

(C) Correct, because otherwise retrosynthesis
has no experimental relevance

(D)) Incorrect, because reagents are always

simpler than synthons

(E) Not attempted

A molecule contains a free aleohol, an

aldehyde and an ester and the next sicp

requires strong base. Which functionality is

most likely to require protection first?

(A) Ester

(B} Alcohol

(Ch Aldehyde enly, never alcohol

(1)) None, beeause strong base does not affect
these groups

(E} Not attempted

3 g

For the fragment R—CHI{(JH]-CH_!-CH-R',

a student proposes disconnection between

CH{OH) and CH, giving an aldehyde synthon

and an enolate synthon. This proposal is best

described as

(A) Mogical, because hvdroxyl-containing
products cannot arise from carbonyl
disconnections

(B} Logical, because it corresponds to aldel
types bond formation in the forward
direction

{C} Invalid, becanse synthons must be neutral
species

(D) Invalid, because aldehydes cannot behave
as electrophilic pariners in retrosynthesis

(K} Not attempted

Which statement about converting between

Newman, Sawhorse, Wedge-Dash and Fischer

representations is most accurate?

(A} Changing representation can change R
into 5 without changing the molecule

(B} A valid change of representation preserves
sterenchemical identity if no Improper
operation & introduced

(L) Every Newman projection corresponds to

an achiral molecule

(D)) Fischer projections cannot  represent
compounds  with more than one
siereocenter

(E) Mot attempted
S4/EFCIM-2026-03
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Which statemenis about pyrrole, pyridine

and piperidine is correct?

(A) In pyrrole, the lone pair on nitrogen does
not participate in aromaticity, so pyvrrole
is strongly basic

(B) In pyridine, the lone pair on nitrogen is
part of the aromatic sextet, so pyridine is
weakly basic

() Piperidine & more basic than pyridine
becanse its nitrogen lone pair is not
involved in any aromatic system and is
more available for prolonation

(D) Pyrrode, pyridine and piperidine have
nearly the same basicity becaose all

contain one nilrogen abom.

(E) Not attempted

A pure enantiomer has specific rotation
+120°. A sample shows ohserved specific
rotation -30° onder identical conditions.
Assuming only the two enantiomers are
present, the composition is

(A} 75% (+), 25% (=)

(B) 25% (4}, T5% (=)

(C) 62.5% (+), IT.5% (=)

(I 37.5% (+), 62.5% (-)

(E) Not attempted

52,

Which pair is necessarily enantiomeric?

{A) (R)-butan-2-0l and (S)-butan-2-ol

(B) (R,R)-tartaric acid and (R,S)-tartaric
acid

(C} (E}-hex-3-ene and (Z)-hex-3-ene

(D) cis-1,2-dimethylcyclohexane and
trans-1,2-dimethvlcyclohexane

(E} Not attempted

How does coordination of a Lewis acid with
the carbonyl group of a dienophile enhance
the rate and selectivity of a Diels-Alder
reaction?

(A} The Lewis acid donates electrons to the
diene, raiking its HOMO energy and
widening the HOMO-LUMO gap

(B) The Lewis acid coordinates with the
non-bonding electrons of the carbonyl
group, lowering the LUMO energy of the
dienophile, reducing the HOMO-LUMO
gap and stabilizing the transition state.

{C) The Lewis acid converts the reaction
from a concerted pericyclic mechanism
o a stepwise ionic mechanism, improving
regioselectivity

(D} The Lewis acid raises the HOMO of the
dienophile, making it more electron-rich
and reactive toward the diene

(E} Not attempted
S4/EFCIM-2026-03
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When 2-cyclobexenyl alcohol reacts with

m-chloroperbenzonic  acid (mCPBA)  in

benzene at 0°C, what product i predominantly
formed?

(A) Trans-epoxide in 80% vield

(B) Cis-epoxide in 80% vield

(C) A racemic mixture of epoides

(I Trans-eposxide-98% and Cis-epoxide-2%

(E} Mot attempted

For a bimolecular gas reaction:

A + B — products; Collision frequency
= W' collisions s°!; Steric factor = 107"
Fraction of molecules with sulficient
energy = 107 The rate constant & is:
(A} 107

(B) 107

(C) W'

o) W'

(E) Mot attempied

For a reaction at 298K, the activation energy
is 50 kJ mol™', Find the fraction of molecules
hm‘ing sufficient energy approximately,

(A) &7 (B) e

(C) ™ (D) e

(E) Not attempied

8.

%
A cell is measured without salt bridge:
AglAg (LOXI0°M)|] Agt(1.0M)| Ag. If the
Junction potential between the two AgNO,
solutions i +3.0 mV in the direction of cell

EMEF, the observed EMEF will be,
(A) 0.118Y (B) 0.115V
iC) 0,121V (D) D.DEBV

(E) Mot aitempled

For a 1:1 electrolyte, junction potential
beconves exactly zero il

(A} Electrolyte is very dilute

Bt =t

(C) Salt bridge is long

(I Both solutions are concentrated

(E) Mot attempied

Overpotential (n) is best defined as

(A) Difference between cathode and anode
potentials

(B) Additional potential bevond equilibriom
potential needed to drive a reaction at a
given current

(C) EMF of the cell under standard conditions

(D) Potential drop due to solution resistance
only

(E) Not attempled
S4/EFC/M-2026-03
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For most gases at ordinary temperature, the

electronic partition function is approximately:

... = B i The reason is

(A} Excited electronic states are highly
populated

(B) Excited electronic siates lie very close in
energy

{C) Energy gop between ground and excited
states is very large compared with kT

(D) Degeneracy of excited states is zero

(E} Not attempted

For a particle in a box, the energy is

E =$Em: +n? +nf). I the length of the
box increases by a facior of 2, the spacing
between translational energy levels hecomes:
(A) Half

(B) One-fourth

(C) Double

(I Four times

(E) Not attempted

For a monatomic ideal gas, the translational

partition function of one molecule is

i [Iﬂka”}E
' )

If the temperature is doubled and the volume

is halved, the ratio of the new partition

function to the old one is

ﬁ-ﬂ]‘ 1]:'2

1) Eln'l

(Cy 7

(m 2

(E} Mot attempted

Y

93.

Which transition has lowest molar
ahsarptivity (£)?

(Al oo

Bit—wn

C)n—x

(D)) Charge transfer transition

(E} Not attempied

Which of the following compounds will show
the highest & in UV-visible spectroscopy?
(A} Ethylene

(B} 1, }-Butadiene

(C) 1, 3, 5-Hexatriene

(D)) Benzene

(E) Not attempied

The OH proton of phenol shows a
chemical  shilt
in CCl, moving from 7.45 ppm (I00%) to
4.37 ppm (1%) upon dilution. What is the
best explanation for this observation?

concentration-dependent

(A} The acidity of phenol decreases upon
dilution.

(B) Intermolecular hydrogen

decreases upon dilution

bonding

(C) Intramolecular  hydrogen  bonding

increases upon dilation
D)) The aromatic ring current effect decreases
wpon dilution

(E) Mot attempted
S4/EFC/M-2026-03
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Which of the following compounds will show
the highesti C=C stretching Mrequency In TR
spectrum?

(A) Methylenecyclohexane

(B) Methvlenecyelopentane

(C) Methylenecyclobutane

(D) Methylenecyclopropane

(E) Mot attempted

Which spectral feature confirms a terminal

alkyne?

(A) Absorption near 2150 cm™' only

(B) Absorption near 3300 cm™' only

{(C) Absorption near both 3300 cm™ and
2150 e

(D) Absence of absorption near 2150 cm™

(E) Not attempted

The C-H stretching vibration appears at
I em'. When hydrogen B replaced by
denterium, the C-D strefching vibration

will appear approximately at wave

number, Given atomic masses C = 12 amn,
H=1amu, D=2 amu

(A) 1500 cm ™!

(B) 1800 cm™*

(C) 2200 cm™

(D) 3000 em

(E} Mot attempted

=

98. Which statement 5 most correct regarding

the band structure of solids?

(A} In metals, the valence band is completely
filled and separated from the conduction
band by a large forbidden gap

(B) In semiconduciors, the valence band and
conduction hand overlap extensively

(C) In insulators, the forhidden energy gap is
so small that electrons easily move to the
conduction band at room temperalure

(D} In metals, either the valence band is

partially filled or it overlaps with the

conduction band

(E) Not attempted

Which statement about pyridine is correct?

{A) The lone electron pair on nitrogen is part

al the aromatic sextel
(B Pyridine

nndergnes electrophilic

substitution more readily than benzene

(€} The nitrogen atom is sp’ hybridized and
its lone electron pair lies in an atomic
orbital orthogonal to  the aromatic
T-sysiem

(I Pyridine is non-aromatic because one
carbon atom of benzene 5 replaced by
mitrogen

(E) Nowt attempled
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Which statement is correct about azulene?
(A) Arulepe is non-aromatic and its dipole
moment arises only from ring strain.

(B) Azulene is aromatic due to delocalization
of W n-electrons over the fused five and
seven-membered ring svstem and it has
zero dipole moment

{C) Azulene is aromatic doe to delecalization
of W n-electrons over the fused fve-and
seven-membered ring system and it has a
significant dipole moment.

(D} Azulene is aromatic because each ring
independently satisfies Hiickel’s rule and
its dipole moment is zero

Not attempied
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