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BACHELOR OF SCIENCE
(GENERAL)/BACHELOR OF
SCIENCE (MULTIDISCIPLINARY)
(BSCG/BSCM)

Term-End Examination
June, 2026
BCHET-147 : ORGANOMETALLIC,
BIOINORGANIC CHEMISTRY, POLYNUCLEAR

HYDROCARBONS AND UV-VIS,
IR SPECTROSCOPY

Time : 2 Hours Maximum Marks : 50

Note : (1) Attempt any five questions from
Part A.

(it) Attempt any five questions from
Part B.

(i11) Use separate answer sheet for Part A
and Part B.
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Part—A (Marks : 25)

1. What is the oxidation state of chromium in
potassium dichromate ? When dilute alkali
1s added to orange potassium dichromate
solution a yellow-coloured solution 1is
obtained. The colour change is reversible on
addition of acid. Explain the above change
with the suitable reaction. Draw the

structures of reactant and product. 5

2. Define organometallic compounds. What are
the differences between organometallic and

coordination compounds ? 5
Or

Give an example of an organometallic

compound having bridging alkyl group.

Draw the structure and discuss the nature

of bonding in this compound. 5
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How does infrared spectroscopy help for

investigating the structures of carbonyl

compounds ? The vc_g values for the

1soelectronic and 1isostructural species

Ni(CO)4, [Co(CO)4]- and [Fe(CO)4]% are

2046, 1883 and 1788 cm™! respectively.

Explain the trend. 5

Discuss the major areas of study of
bioinorganic chemistry. What are the two
chemical processes involved in the chemistry
of life ? Which metal ions are involved in

these processes ? 5

Explain in detail why heme alone cannot act
as an oxygen carrier in absence of the globin

chain. Give suitable chemical reactions. 5

Name the heavy metal which was
responsible for Minamata disaster. Discuss
in detail about the toxicity of this metal in

its various chemical forms. 5
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7. What is meant by active transport ? Why is

the sodium-potassium pump considered to

be an example of active transport ? Explain

the working of the pump with a suitable

diagram. 5
Part—B (Marks : 25)
8. (a) Explain keto-enol tautomerism existing

(b)

in  ethyl acetoacetate. Give two
examples of compounds with active

methylene group. 3

Explain Michael addition with a

suitable example. 2
Give the IUPAC name of the following
compounds : 3

NH,

Cl
)
Br
CH;
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CHj
Cl
@ [OJ0IO)
0N I
CHj
| AN
(iii)
~N
N/

(b) Assign [A] and [B] in the following

reaction with their names : 2

CH3COCl
Pyridine, @NOZ

10. (a) Describe Hantzsch synthesis for the

synthesis of a pyridine derivative. 3

(b) What are heterocyclic compounds ?
Explain their properties. 2

11. (a) What are chromophores ? Explain the
types of absorption and intensity shifts
generated by the addition by

auxochromes. 3
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(b) How many transitions are present in

the following molecules ? 2

0

© N HC=CH
H;C CH,4

@) (i1) (ii1)

Q

12. (a) Assign the stretching frequencies for a
particular functional group in the given

compound :
CN O

NHy

OH

IR stretching frequencies (in cm™1) :

3650, 3320, 3230, 3015, 2430, 1660,

1505 3
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(b) Explain, which of the following
molecules will absorb at longer

wavelength : 2

() P

N
=

NOy
i) ||

13. (a) Describe the  various  molecular

vibrations used in IR spectroscopy. 3

(b) Describe the effect of hybridization of
C—H stretching frequencies in alkane,

alkene and alkyne C—H bonds. 2

14. (a) Complete the following reactions and
assign [A], [B] and [C] along with their

names : 3

@ @ — s [A] 4 [B]
N
Cl

(i) @ — e (]
N
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(b) State the reaction with proper name
and structure, when two moles of
ethanol and one mole of each
methanol and ammonia are condensed

together. 2
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BCHET-147

forT Taes (W) /
[EEIERSILENCIELRED)
(i, TE-H, S, /&, we.-Ht, 1)
L EIGRCRIE |}
S, 2026

oL U= E 3, - 147 : e, W TR

THTEA, SRS SIS ehTa 3T TTSTHI-g9d,
STeTeRT e eht

g ;2 gu2 SIfeHaH 37%F : 50

T () 9%’ Q fael gier g9 @ S ST
(i) 9T ‘@’ f=l gier 3941 @ S T
(iii) 9 ‘F’ R 9T ‘G’ & few 3Terr-37er

FIR-GRAHT &1 GG HIIT |
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WT—h (37h :25)

1. UeRTEH SEREE § hIfHIH i SRR Ta%

FE ? W9 AR dfeem sEwme faees # 9
&R THetrn S &, @ et 1 1 faerem ure S §
s e W O ufteds wfaedt & &1 SudE
TREd 1 T AfAfhRaT g1 IHemsT | AR
3R 3G ! TEATE ST | 5
2. wEUfEsd ARG & GRwIftE @i
e - i 3R T AMERI & o= 1 FAX
g2 5

3T

&R Ufehea WE a0l HE-4ifae A &

T ST TS | 9 AT 1 TTE FART 3R

STEEA i Ghfd T == hifold | 5

C-3850/BCHET-147



[11] BCHET-147

3. WHEitde  AfTERT w1 WSl w1 Sig #
s IR SRSl $9 HWeg Wl § 2
TR SR THETEAES TS Ni(CO)4,
[Co(CO)4]~ 3R [Fe(CO)4]>~ & veo 1 AN
FAIM: 2046, 1883 IR 1788 cm~! ¥ 1 =® wafw

TS T | 5

4. NG SAHEh WA & T & T &1 W ==

HIfTT| S & WREA H IHA S TEEs
sifuframd o= € 2 9 afuferensti § -9 w1g
3T A € ? 5

5. fowR & wHemEy f Twlifod @ & srufefa

U g THd ARSH d's: & &9 H HHE

F Tl H Fehel ¥ 2 SUFH TR eafufgwand
SIS | 5
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. TrAmmE e & fow SRR 9rt wrg w1 AW

TAeY, THe fafvy= ToEte ®U | 39 91g &
affaear & R faar 4 == Sifsw) 5

. ufra oeq ¥ = A § 2 Sifeam-defiem 1

I Aiha T HT ST HT T STl & 2 U

3R & 1Y T hi hIFYONSA] ohi AR hifT | 5

wIT—a (3T : 25)
(%) Tforer THRINERS | Shidl-3Aia Jeaaddl i
A HIfaT | Wi Afee= e & fw=<i o
Afient 1 SeTeRl SifST | 3
(@) ITgH [ & §Y AGhA Hohald i
R HiToIT | 2
(&) fr=fafea difient & [UPAC T &g . 3

NH,

Cl
EE)
Br
CHj
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CH;
cl
OOE
0N I
CH;
cee \

N
(@) frafafea sifufsanss & [A] IR [B] &1 &
M gfea fafdse #ifey . 2

CH3COCl1
ﬁﬁgﬁq,@—Nm

10. (%) TlEH goa=i & dvomm & fau gt

HYATIT h1 AT HITTT | 3
(@) foome=shta difies F1 € ? e UiEH @i
AT DT | 2

1. (F) avigeish o1 § ? IUEds AN ® HRU
srEEEY 3R o giadt & wwRl F1 auiA
IS | 3
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(@) FAfafea ol § Shdu & & #&

T2 2

)

I
C
© PN HC=CH
HsC CH;

@ @i (i11)
12. (=) T3 gu difies & fag

CN O

NH,

OH
T 7 AT (in cm™L) 3650, 3320,
3230, 3015, 2430, 1660, 1505 €| 9 T4
Sgfadl & WY YhAicTs W@ w1 fHam

HifeT | 3
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(@) BE-T1 o1 Afyes dREd W stawifya

HUN ? N Hifel | 2

.
NOy
et

13. (%) T TaRHHl § JgE fafvy= orfias
HTAT 1 SATEAT HifeIT | 3

(@) Teahd, Ve iR Ueehted § C—H @74 s1gfa
o Ghl & GG T 07 TSI | 2

14. frefafea sfufwmed 1 qof SIS i) 37 9
& WY [A], [B] 3R [C] fAfdw= =hifw . 3

@ @ — s [A] 4 [B]
N
Cl

(i) @ — e (]
N
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(@) Ui TIATA & g WA IR s
Y% 1 Tk Hid S& GAITSd Bl §, ST

stfufsran, ST W SR WEA % 9™
HIEL 2

X X X XX
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