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_“ 2024
CHEMISTRY
. _~  (Regular Elective) |
Answer the Questlons from any. one Optlon
OPTION A

'("Green Chemistry) =
Paper : CHE-RE~6016
Full Marks : 60"
Time : Three hours’
.OPTION - B - ~
( Industrial Chémicals and Environment )
Paper.: CHE-RE-=6026
Full Marks : 60 ‘
Time :-Three hours' '’
OPTION -C, -
{ Inorgamc Madterials of Industrzal Importance)
: Papér : CHE-RE-6036
Full Marks : 60
Time : Three hours
. ~ . OPTION-D = .
(Research Methodology for Chemtstry )
' Paper : CHE-RE-6046
Full Marks : 80 .
Time : Three hours
The figures in the margin indicate -
full marks for the questions. .

Answer either in English or in Assamese.
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(i) Benzene

OPTION -A |
Paper : CHE-RE-6016 | RIS
( Green Chemistry) | (iii) Ethanol
1A. Answer the follqwing questions : 1x7=7 B
| oS Al eiAIRs e frd g _@ (iv) Water
(a) Green chemistry is also called _ . ' 20T
Cew R 38 @R W

(¢ Minamata disease is a neurological

(i) life chemist : _
5 sysndrome caused by _

x s SRINIGH el 5! TS bee - I/A
(i) environmental chemistry =0
; ‘ . | () mercury poisoning
jij) organic chemist - ‘ _
L 2 &4 ' ARR Ralem
(Td A8 Bieqny : -
' " (ii) silver poisoning
(iv) sustainable chemistry
: CEDE I M R Siean v ‘ _
: (iii) antimony poisoning
Which of the following is th
(b) g is the greenest : T
solvent ? 5l
wee WA R Ww CEST AR ? (iv) All of the above
(i) Formaldehyde : CIEE AN(ARS
FEEICRIZG
3 (Sem-6/CBCS) CHE RE1/2/3/4/G 3 Contd.
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@

: ‘(e} |

The atom economy obtamed by green
synthesm is in the range of

m@ﬁmqumw«mﬁe o

SRR T

- i) 90-100%

(i) 72-82%
(iii) 60-72%
(iv) 40-50%

used for methylat10n reaction ?

ﬁmﬁmwmmm@eﬁmﬁ%w

JI2© JA?

() Methyl halide

faiZe cERe
(ii) D1methy1 carbonate

. R ?Fﬁ’m%
(iii) DMS

f%.qw.95
(iv) All of the above
@R RGN

3 (Sem-a/bBcsp CHERE1/2/3/4/G 4

Whlch of thc followmg is green reagent

‘(g)

3 (Sem-6/CBCS) CHERE1/2/3/4/G

Sir Robert Robinson’s proposed
biomimetics synthe81s for Wthh of the '
following alkaloid ? )

m«ﬁaﬁammﬁmﬁmamw

| (SO PTG 8RS aﬁiﬁ?
). 'Norephednne ) -

:ﬁ'@a‘@'ﬂ S
(i) Lol’inev
(i) Troponin o
(iv) - Thiostreptone: o

“ anzrcsrpt%’a

What term is used to describe the -
process by which a synthetic procedure
is developed such as thatit is sultable
for a producuon plant?

*-ﬁﬁ%ﬁﬂﬁ‘ﬁwaﬁﬂmﬁ@mww

= S T Teoiia ow GO AW TRE OR
2RI 2 SR [ = IR T =2

i Plant development

%ﬁwﬁm
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Answer of the following questions: 2x4=8

(i) Product development
AN R

(iii) Process development

(iv) Production developfnent

TeaAm K

wﬁmwm%w.z

(a) Using a biocatalyst, how is adipic acid

(b)

(c)

synthesized from D-glucose ?

TeR SRS R IR, e A i
ﬂ%@«ﬁxmnavﬁaﬁ%saﬂriﬂ?

What are the advantages of solvent-
free reactions? Explain with suitable
example. _
uRE e [iewR ARaee & Fe Sage
BRI AR 4 |

What are the merits of using super-

critical carbon dioxide as a green
solvent ? -

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 6

CIESRI T 2oiee DR kT Uiz
SHET AT TN QNS [F2

(d) Write some special features of ionic

liquid at room temperat:ure

. c$wr@aﬁwsvmmﬁa*?raﬁﬁﬂmﬂﬁkﬁatﬂﬁ@'
GEIll

3. Answer any three of the following :

5x3=15
oo fzaicl fornr e Ted Bl 3

(a) Name some green reagents. Explain
their role in organic synthesis.

e eree Ridmss i Bl take
OIS (AR SRR Iy 1|

(b) “Catalytic reagents are preferred in
place of stoichiometric reagents.”
Explain with an example.

selifEei Rl 27 1 SRl GO TR |

(c What are ‘solvent-less’ processes?

Explain with examples.
aire +w fFmER e @wmawitﬂr-zmwn
SN 7

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 7 Contd.



(d) ‘Write notes on the folloWing. :

‘ f (e)

- i) Crown ether, and

(i) Supercritical CO,

" as 'éi"greén 'SOI‘ilént' o

%m@ﬁmmfismwmms'
(i) e BT, W R
) Emaf“@ﬁmco'

How will you carry out the followmg
using a green -approach:?

(i) Methanol to acetic acid, and

. (i) Benzyl brormde to- Benzyl cyanide

Ll

WW?

) ﬁwmaﬁﬁaamW -

. = Answer any three :

.( i) @w@ﬁm Rl R SIS -

10x3=30

ﬁmmfﬁﬁrﬁmw?

" (a)

‘Describe . the green synthes1s of the
following compounds under microwave
irradiation (MWI) in water solvents :

| | 5+5=10

i) Hoffman s ellmlnatlon ‘and

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 8

.

(b)

©

V(ii)‘_ O}ddation of alcohol - | B
RTEe KR (41 ORES1R)< wfive e

. @Wﬁm@mm@mmm
e

(i) G @N‘]a :

What afe blockmg and de-blocking

. procedures in.organic synthesis ? Are
. they green techmques ? Justlfy

6+4" 10

Z@fﬁaswmqu&:wwwaaﬁm
%?WMW?WWl

Compare the traditional énd green
synthesis rout of synthesis of.
paracetamol.

. (ORI TR ST RINS N o@@m

(d)

3 (Sem-6/CBCS) CHE RE1/2/3/4/G + 9

RNEER ﬁwwwn

What are the limitations of conventional -
method of synthesis of catechol?
Propose a green method given by Frost
and Draths. 6+4=10

Contd.v



'~ @Wawawammﬁmm .
o ﬁﬁs?@mm«wmwmm@@m
,?,5;‘9ﬁf‘f*m|
le)

‘Describe the four strategies of inherent

safer design. Explam each with at least
one example

e <ot SIS STt g

" What do you méan by' future trends in
green chemistry ? Write briefly on

- biomimetics (b10m1m1cry) -or bionics.

 6+4= 10‘-

-, m@@wmﬁvﬁmwﬂqﬁmﬁsqw.
ficite @@fEE) @ afFse R

Wﬁﬂil

'3 (Sem-6/CBCS) CHE RE1/2/3/4/G 10

5+5=10
wﬁ%w%@mm sﬁf‘aﬂﬁtwu

- L

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 11

-OPTION-B
Paper : CHE—RE 6026

(Industrtal Chemicals and Environment )

- Answer the followmg questlons

1x7=7

‘?Fiaﬁﬁqiaiﬁaiﬁ*m

(a)

®

Biogas is composed -mainly of
and carbon’ d10x1de

o] (IS AYRCF
A | -

wasﬁwﬁwﬁv

) ethane

(i) " chlorine
(iii) methane

fitcam

. (iv) - methyl isocyanate

feizs wizshaicas

Which of "the followmg produces ﬂy
ash?

TR (TR éﬁT PR Cem e
(i) Steam power plant
A+ g

Contd.



(i) Thermal power plant ' - o . ). 'Whicv:h one of the following is-a
o @% "Tf\_ W - . ‘ ' L | mechanical means of treating 1ndustr1a1 .
: LT ' 3 effuents ? .

(u.z) Steel power plant o | : . . — f @ IST ﬁs{@ ﬂﬁ]‘afﬁ b I@ o

(1) Nuclear power plant ! () Oxidation

R = o ; : L E
| s R | (i) Chlorination
(¢ Which of the following is not a . |- =~ - B
- nitrogenous fuel ?. - S - S .
. A | ' fi) Recveli ¢ ¢
oo GO ARG e R Ay o _ (iti) ecycmg‘ovwasem
(i) Superphosphate - o : B S ‘
. o (iv) Sedimentation
RARRSTTS S Y i ¢
(i) Urea , o o : .
. o ; (e) Which of the following is an inert gas ?
(iii) Ammonium nitrate ' . o (i) Hydrogen '
AR ARG - - (i) Acetylene

(iv) Ammonium sulfate (i) Phosgene

R S

(iv) Helium

3(Sem—6/CBCS]CHERE1/2_/3/4IG 12 3(Sem-6/CBCS]CHERE1/2/3/4/G 13 " Contd.




0‘)

(g}

Punﬁcatlon of silicori and germamum
‘is done. by which method ? .’

'WWWWWW.
Ui ST

(i . ‘Fract;ona'l distillation-
S AT

(@) Zone—reﬁning_ '_

CES-CNR
(iijj Mond’s p:ocese o
-(iv) Van Arkel method

The most commonly used disinfectant

for drinking water throughout the world
is ’

=R @mﬁ@m oA Rt R
AR FARTS W = e
(i) Bleaching powder
o] oeeR
(ii) Caust_lc soda
e el

3 (Sem-6/CBCS| CHE RE1/2/3/4/G 14

(i) Hydroc_;l'lloric, acid

(w) Hydrogen perox1de
mi‘@m cnwf%s
2. Answer the followmg questmns . 2x4=8
(a) Mention one mdustnal use of each of
hehum and mtrogen
| W‘] i : .
(b) “Carbon d1ox1de, a non pollutant is .
"perhaps the smglemost 1mportant
environmental questions facmg at
present.” Discuss in terms of =
~ greenhouse effect.
“@S{{—WW@M@ <ot AT
G ARG 2l 7 (TEE 2 (TR AR
fefes =iEH~ 1. |
(c) What are the broad categories of water
v pollutants ? Discuss.
| wsr SR o TR e S
3 (Sem-6/CBCS) CHE RE1/2/3/4/G 15 cwt_eii




(d) Justify descnbmg the sun as “an ideal

energy source.” . . .

Waﬁwﬁ%%@”&smm@smn

Answer’ any three fromi - the following :

o R fRfAD e B B 2

(@)

(b) -

¥l

5x3=15

Discuss ozone hole and 1ts effect on
human health. ‘ ‘

Wﬁwwwwewiﬂﬁm,

HHTE O FA |
Wnte notes on :
o s
(i) Reverse osmosis
R R
(i) Photochemical smog
- SRR (Rl

Define biocafalysis? How does it differ
* from chemical catalysis ? Give examples
- of biocatalyzed reactions.

toR SRS 62 IR SERBR Spie TR
oA 2 (o SrpRbRIT Rizeae S |

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 16

()

(e).

'-metals? Give soitne uses. of each

'How is potassium permanganate

manufactured mdustnally? lee two’

.apphcatmns : 4
'@mwomﬁmwmﬂmﬁ ma@e .
wmﬁmﬁrmﬁw SRR

What are ferrous and non-ferrous

cdtegory. . . 3+2.
@imwﬁmwﬁwm@mm
Trigael. fat | - ,

Describe the methods for estimation of

. NO,.

NO, ﬁﬁﬁ ﬁﬁﬁﬁ%WWl

Answer any three questlons : 10%x3=30

(@)

(b)

What is green chemistry ? What are its ‘
important principles. 3+7=10

T T 2 B T TR TG

How would"you broadly divide the major
regions of the atmosphere ? State their
respective altitudes and temperature’

ranges. What are the important chemical -

species in each regions?  4+3+3=10

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 17  Contd




(c)

@)

(e)

Wmamwmﬁww

m?ﬁmmmwww |
= | AT T @W*’i‘l wmﬁas mﬂw ;

i

"Illustrate and explaln the hydrologmal |

cycle. Write bneﬂy about the impact of

- water pollutlon on aquatlc ecosystem.
5+5- 10 -

tm % f& IR ?@3 o1 te AR
cgwqra—wawamﬁmmf*ml .

What is ecosystem ? Give an account of
different types of ecosystems. Define

. sustainable development. What are its

components ? 2+3+2+3=10

W?ﬁ@’ﬁ“‘ﬁﬁwﬁ%ﬁ&?ﬁ%ﬂﬁ@“rﬂﬁm

‘F—a'nwwﬁamvz@iﬁﬁﬂiﬂﬁ—mmﬁs |

fFe

Define nuclear fission and nuclear

- Fusion reaction. Give orie example each.

Write briefly about the disposal of
nuclear waste. ‘5+5=10
ARIRE oW W SRS A
FEHE Ol CeRd w1 spReRe aftre
AR ﬁ'”ff‘%' @TAE T 5 ol |

3 (sem-6/CBCS] CHE RE1/2/3/4/0 18 . :

i)

- following :

Descnbe the method for the commercial

producuon and apphcatlon of the
2%x4=10 - -

\smﬁmﬁam@wﬁww‘

}.*Wia‘—aq‘»nwo

| (i) Common salt

ﬁl’dﬁ‘l‘ _ﬁ‘\

‘ {ii), Hydrochlonc "acid

(iii) Hydrogen peroxlde

()

3G TG cvﬁ’?mi'\ﬁ

- (iv) Bleaching powder |

&2 AR

Discuss briefly about mtrogen cycle

What are the sources of oxides of
- nitrogen in atmosphere ? How do these

oxides deplete ozone layer? 3+3+4=10

SBEGCEH 5E R S SIS 4 | RGeS

A3 PrEwe SNEee oAl & T @@
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1

. OPTI_ON—C-
“Paper : CHE-RE-6036

(Inorganic Materials of Industrial

. Importance )E
Answer the following queSt'io'ns: 1x7=7
(@) Which of the followmg is W1lk1nson s
cata.lyst"’ '
:;:;;%vmaﬁﬁ'f*EQG @iﬁﬁswﬁﬁ w@gﬁag
9 o

()

) .Rhcﬂ(fvvg)
(i) RhCL(PPh),
i) RRCIPPh,),

| (@) K,[PtCL]

What is the negative catalyst used in
decomposmon of H,0,?

'H,0, ﬁmm—wmmwwm

ﬁ?

(Scm—ﬁ/CBCS)CHEREI/2/3/4/G 20

(]

(@)
- obe AR R
- 'What do you mean‘ by regeneration of

(e)
. .catalyst? -

Give an example of. non-recharg'eable
battery

ﬁﬂmﬁr:@ﬂimwﬁﬁﬁﬁﬁﬁﬂﬁﬁﬂ

What are complex fertﬂlzers ? .

Wmfmﬁsmv

Write the name- of a base of an

exploswe

WTWWWWI A

)

Answer the following questions :

What are the prlmary colours of a

- pigment? -

f’vmm%s:m axﬁm-%?_' - |
2x4=8

(a) Discuss about the macronutrients

reqmred for the plants.

e IR AT m@ﬁbﬁmﬁa%m
SN 9 |

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 21 Contd-
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3(Se

- (b) »'What .are ox1de ceram1cs9 G1ve

- »examples

| -!ﬁﬁﬁsﬁﬁﬁ*ﬁmmﬁﬁ$9@Nﬁﬁﬁﬁﬁnl__

(c) How w111 you dlffer silicate glass from.

non-silicate glass 7 2.

© . B mmm—ﬁﬁwﬁmmm@ |

-mﬁw

{d) What are the requls1tes of a g00d pamt ?

'nﬂﬁimﬂcﬂ?‘??ﬁﬁ$@W¢ﬁﬂEﬂﬁ%ﬁﬂ<ﬁ$9

7 Answer the followmg questions : (any three)
5x3=15

‘QﬁﬁiﬁﬁﬁZMPﬁgﬁfy@aﬁ#mg (Rt fofabn)

(a) .}What iS pr_opellent"? Discuss on -
different types of propellent. 1+4=5 |

BrHIT e ﬁh LEaned @QW’H‘? ﬁmm
S IRl

(b) Explain the functioning of lithium-ion
‘battery. ’

iR S U Py <prept <=4t

m_ﬁ/CBCS) CHE RE1/2/3/4/G 22

CE

What is alloy ? Discuss about ferrous
and rion'—ferrbus al'lony ... 1+4=5 -

T &n—ﬁs? mww—mmm

ﬁhmavmrmﬁnaﬁn

- D1scuss the manufacture of CAN
5.9.97 T SAFSFI HATE S A1

. What is zeolites? Give an example.’
" Discuss about the catalytxc uses of
"zcohtes - : ' 1+1+3 5.

| @W”ﬁﬁ?%ﬂﬁmﬁﬁ@*ﬁfﬁm‘

amﬁﬁaﬁhmavmrwmt¢w|

Answer the fOllowing questiOns - (any three) .

10x3=30

were fial TR Bew i ¢ (Rewicat fRfbT)

(@)

What is surface coating ? What are the .

objectives of surface coating ? Discuss

the classification of surface coating.
-~ 143+6=10.

q"érm 2 oo SR 2 ojteie
- @fRerR @ e =) '

3(Sem_a/cacsyCHERE1/'2/3/4/G 23 ~ Contd:



- (b) Differentiate between wet and dry (f) Write short notes on (any two) :
processes for the manufacture of : 5x2=10
cement. Describe the hardening and |
setting of cement. 5+5=10 ; ' (i) - Solid-state battery
0T #ges397 A Fre i g s@foe Sies - o7 ST @A
A 1= Bs wBAee w ofoer Fam | .. '

O SR (ii) Carbon nanotubes‘
(c) What is fuel cell ? Explam the working . 2
principle of fuel cell including reactions. | : (iti) Superconducting oxides
1+7+2=10 o
TR T2
ﬁ@?%?ﬁf‘m‘ﬂ'ﬁ% (I e ‘
JTGT B4 f
(d) Discuss on metal spraying and ' ‘
anodizing. 5+5=10

Qe CF OIF G ORET [RIw wien 7|

(e) Define glass. Write the characteristics
of glass. Discuss the steps involved in
the manufacture of glass. 1+4+5=10

2N (2 AW @RI 411 2 emeaes
[fen BRI S )
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8 OPTION'—D .
Paper : CHE-RE-6046 -
(Research Methodology for Chemzstry )

1. | Answer the followmg questlons 1‘><.1_0=‘10

(@) ‘Name two examples of prima'r& sources

of llterature survey. -

L1terature surVey 3 &Tﬂﬁ?ﬁ @Q’N ‘»fGT aw

ﬁm
(b) What are curfent cdntents ?
Av-Current contents Ri[CH ﬁS?
{c) Define hot articles.

Hot afticles 9 i) ﬁinl

(d) Name two examples of protective a

apparel in a chemical laboratory.

Wﬁwmﬂm%% Sll?ﬁmm '
@W‘Wﬂmf‘w . e

(e) What is UGC-Infonet ?
UGC-Infonet 35 s g1y

3 (Sem~6/CBCS) CHE RE1/2/3/4/6 26

@
. ChemSpider Fm R g@m 2 -
M yes

' volume number and finally the page .
- number is the American practice.

).

Y

Write -the name of a comprehensive

science-specific search engine.

Wﬁ@mﬁ'ﬂ?ﬁ? search engme ﬂﬁﬁ’ A

What_ is a ChemSpider?
Wr'iting. the year first, foll'owed by ‘

(Select true or false) |

-»wﬁaﬁamrwmnﬂwdam

&R volume number R T T Y

forar = (T TS bR ).

What do you _méan by bibliography?
Bibliography ﬂi?\ﬁ\. oft & g1
What is the full form of WWW ?

L WWW T T o R

3 (Sem-6/CBCS) CHEREL/2/3/4/G 27  Contd.



2.

@

Answer the. following ques’tions “

WWWWW

(v)

-

3 (Se

A

“(e)

’ Deﬁne 01tat10n index. Who is known as

the father of citation index and

‘analysis ?

C1tat10n index ¥ W@T ﬁ‘iﬁ l Cltatlon 1ndex

it R st come

V'Why is well-ventﬂatlon of a chemical
: laboratory the most important factor?

e RERPIR o . e S

What is chemometrics ?
Chemometrics ﬁi?

‘Mention . some -of the important
components 1n d1g1ta1 electromcs

D1g1ta1 electronics I (PLHINH TR B
R T 1|

Write any four 1nternet sources for
cHemistry.

ifﬁF@fﬁ?ﬂﬁﬁﬁﬁﬁﬁ?ﬁ*ﬁﬁ3@e"aﬁhmﬂf*m1

m-6/CBCS) CHE RE1/2/3/4/G ‘28

2x5=10

3. Answer the following questions:

5x4=20

(a) Why should plag1ar1sm be av01ded for '
e academ1c Wntmg'?

(b))

_ accuients in chemistry laboratory?

"o

@

3 (Sem-6/CBCS) CHE RE 1/2/3/4/G 29

P s (o plagiariom 19 % T R

‘What are the mest common. laboratory

TR AR OIS FEAReATS [ gy

f’f"‘ﬂﬁ"ﬂ'»’n@?

”Wnte a short note on " .

U Bellstelrt or- |

(i) . Impac’t Afactor

Explam any one of the followmg

Rizprea 9519 31 1 3

() Sl-units and their uses
Sl-units % Fiaes IR

(i) E-consortium

Contd.



" Answer the following: .

10x4=40

Ma)

“Describe in detailnfhe general format of

research réport.Discuss the electronic

© circuits ‘and basic component of a

(b)

3 (Se

. spec;rophotomet_er.

ﬂmmmawwﬁ&muﬁ?ﬁm ‘
@ I 1| (g fROR O TR

Ry i TR B R ST
s |

What are prifnary, secondary and
tertiary . sources in

types of secondary sources with

~ example.
oAl WM (RS BNR, (FTO E

o BT IETE R a7 ORI
el | oS e OB €29 eaa]
e RE@ @

Oor/9a

Define mean, median and mode."

Mention any two merits and demerits
of each.. :

7-6/CBCS) CHE RE1/2/3/4jG 30

research - '
methodology ? Give one example of .
each. Mention at least different three -

i =
_ -

(d)

'3 (Sem-6/CBCS) CHERE1/2/3/4/G 31

Mean, Median W Mode ¥ et fart

o R R I SR S

‘Write in “brief about ‘regréssion and
analysis of residuals. o

;R_egressionr S TRIT ﬁmﬂ% W m -
e . ' -
- . -

Write shorts notes on:

) Recovery, recycling and reuse of

l_aboraitory chemicals, and
(ii) - uses of ChemDraw.

- Recovéry, recycling 9% reuse THEHI—
Remiite R s =0 s e
Chem Draw 3 Rata v3jts fi)

Exl:flain the meaning of analysis of
varlar.lce. Describe briefly how this

techmque Is superior in comparison to

sampling. '

AnaIYSis of variance & g W'
sampling I QoWrs § e B g

) Ca%itd



Of/W
Explain the following :
() E-books
(i) H-,index
H—EW RN
fii) ScienceDirect
fiv) Blogs
a’ﬁ S “

—
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