G R B e i R i

| -?{;ﬁ;ﬁ;ﬁiﬁgﬁl‘mﬁawwaww
(d) Explain the follo{;ving in brief:2x5=10
woTe fraas 53 SCeToA1 3R 8 \
() Blogs @) | RS
(i) Science direct (5@%@) Q\S .
(W) Impact factor (3% &%) O

(iv) Literature survey (3iifgw; Kaik))
(v) Standard deviation (I Rpife)
Or/%/g5t ‘

What are the steps to be taken care of
for the preparation of poster and oral

presentation ? Elaborate. 10
B O CNRT Togee cras B o
MRl TR SR Rgeei e

BO1FS 0029-30-31-32 32 2500

ital number of printed pages—32
| 3 (Sem—-6/CBCS) CHE

2025
CHEMISTRY

(Regular Elective) .
&swer the Questions from any one Optiof:

) OPTION - A
Paper : CHE-RE-6016
( Green Chemistry)
Full Marks : 60
Time : Three hours
OPTION-B
Paper : CHE-RE-6026
(Industrial Chemicals and Environment)
' Full Marks : 60
Time : Three hours
OPTION-C
Paper : CHE-RE-6036
norganic Materials of Industrial Importance )
Full Marks : 60
Time : Three hours
OPTION -D
- Paper : CHE-RE-6046
( Research Methodology for Chernistry )
- Full Marks : 80
Time : Three hours
The figures in the margin indicate
full marks for the questions.
Answer either in English or in Assamese.

D1FS 0029-30-31-32 Contd.
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OPTION -A ’ ' ’ cof)
(b) Disease caused by Cd polluti©
paper : CHE-RE-6016 > @m‘f?ﬂlfﬁ
< YT 2]
( Green Chemistry) . ik
Full Marks ¢ 60 : (i) Minamata diseas€
rull Marks :
Time : Three hours g N
' (i) Itai-itai diseas€
1. Answer the following questions : 1x7=7 PRI @
wew Tl el Ter ¢ | (iii) . Methemoglobinemia
(a) Green chemistry refers to o _ .
(iv)” Wilkinson disease
HT— P & < 0
oS S TR | AR

Which gas was responsible for Bhopal

gas tragedy ? , :

oI (o R I CPCE! (ol Wi SIfEET 2

(i) Methyl isocyanate

(i) reduce the use and production of (c)
hazardous chemicals

G PR A TR S GeAm
29 <1

(i) Study of extremely slow reaction fRielize =If2s2RIE0

wie EeEn ey [idas Sia| (i) Methyl cyanide

: farafEst SRS
(ii) Study of green leaves
. (iti) Potassium cyanide

CITERI O T I
(iv) General chemical reaction (iy) Hydrogen cyanide

FRe IRl RiE ZRY G HICHIZS

BO1FS 0029-30-31-32 3 . e

o

BO1FS 0029-30-31-32



(d) The most preferred green solvent ig Lt of the .12

() Which principle is NOT P&

563\9@5 @fi 1@@\') C:l@s Elzji i‘a i’c_'{ principles Of green Chemistljy s ‘3 %‘%
. Waterr, : o oGl A e AR 12 f
A S5 SR 75 2
(i) Methanol . “ ' (i) Designing safer -Chemicals
el | | el <R AmieE T
(i) Ethyl acetate , | (i) Atom economy .
e GG - @ B
(iv) Bénzetie | \I (iii) Use of catalysts
|

b(iv) Designing chemicals with the

(e) Which of the following is not an atom longest possible degradation time
economic reaction ? . _ ‘ -
: . . NGB0l RIFeTdl ST TTH NS ice
3 )
() . Addition reaction ; (g) Atom econdmy for the following reaction
@i /i _ . is . ,
(i) Elimination reaction j, v RIERIR Atom economy 21
el Rife ’ * CH. - CH = CH, + Hy—"—>CH,CH,CH.
] 3 3 2 3
(iii) Rearrangement reaction ‘ i) 75%
o R | (i) 50%
(iv) 'Diels-Alder reaction | (iij)  100%

' iv) 90%
Diels-Alder Rf&a . (iv) 0
. | BO1FS 0029-30-31-32 5 -

BO1FS 0029-30-31-32 - 4 Contq.



2 vAnswer the following questions :

oS Tl eI e 8

2x4=8

(a) Define percentage yield. Above what |

percentage yield a reaction
considered as good ? '

is
*oFal BeAWT Fees! [Nl | *[owat Terives Wiy
T esiwe A 6l R o R
e oo i e | |

(b) What are the merits.of using super-

critical carbon dioxide as a green
solvent ?

| oS TR Bl poIRRERE T o
TRABG YT IR eaied@s e

(c) Give two examples of chemical reactions
assisted by ultrasound.

wfexws TiRace weae i 75 RfdraR Trisd
)

(d) What are solvent free and solvent less
processes ? Give example.

QRS & W TS 3 2AfeFml I @ICe 2 Tl
| '

BO1FS 0029-30-31-32 6

Answer any three of the following 5x3‘15

T i fofist dsm Te @ 2

(a) Define atom economy-

(b)

(©)

BO1FS 0029-30-31-32 7

jon
each of Rearrangement reag&) atom
Addition reaction of 10

economy.

QNN g RS
e ferac is i Rl el AFRACATE o
@it R aceree @oice 100% 4
ST ge R T Frall
What is bio-catalysts ? Give two -releval(’)l?
advantages and .two limitations 1
biocatalysts used in the chemic&
reactions.
G IFRE 757 eFies el S 707
AREe! e = ‘

How will you carry out the following
using a green approach ?

FieEmEl sl a9ge R FeERe@R &emE
oA FRAI 2

(i) Methanol to acetic acid
(ii) Benzyl bromide to benzyl cyanide

Contd.



(d) Describe the green g nt i
Hoffman’s elimination rey hesis o

X . L action
microwave irradiation (Mwy

solvent. , ki e
PIEUSICRRIEE ] (991 TR, 9l ) 3 wFs
HITS RFCM N GRS o <oy
Rl o :

(e) Wha}t are the goals of green chémistry ?
Ta@pg e?iample of green synthesis of
adipic acid explain that green chemistry

incorporates pollution prevention’

practices in the manufacturing of
chemicals. '

CIoq PR g & & @R eﬁ?ﬂm

(TG RN Trizel B5iest a1 <oy < @

under

TR oIiefT Tesiive <19 CRae (oS THEE |

A7l Al T WO 2y e e |

4. Answer any three:

e fofata Tea Tt ¢
(@) Explain the

considering in designing a green
synthesis.

GIOE sAeCae ~IfRe SRS A IR
AN ARSI PR [{EE i S0

10x3=30

BO1FS 0029-30-31-32 8

important points-

(b)

()

(@)

€

BO1FS 0029-30-31-32 9

- 38
f grec
s O g es

of

Make a list of the 12 principle® O 2
chemistry. Explain any three princ'P

of green chemistry with the help
examples.

O
G FIRFA 1251 TS GH NGRal 3:;"
| AR i fofn e D
What are green solvents ? Explain with

: ; two
an appropriate example. Discuss N
methods for utilizing CO, as reactant.

GivE TR o s gy <1 TS o
2 0 1 Co, R ol I T
70! 1S S < |

Discuss how green chemistry works
towards sustainability. Write a short

note on usefulness of biomimetic
reagent.

THTETOR AR CIos TIE MR AW TS

TG T SR SRS Rt 39|
QTR CFTe @Bl 5 GRA Bl |

Compare the traditional and green
synthesis route of paracetamol..

(SRIMDHINER TR AT>RITS O oy

. TR S e

Contd. -




. 07 what do you mean by

emistry ? -
greeq ch al Ty » Wri b -ren(lg-
Combmatorla green ChemiStrleﬂy i
: Stry, 7 O OPTI B
AT T Rarey o =
- qusfﬁaﬁi% Paper : CHE-RE-6026 At
AL TR Ry Ry, (Industrial Chemicals and Environmé

| Full Marks : 60
Time : Three hours
1x7=7

1. Answer the following questions:

ToR EPTEE Tl el 2
(@) Which commercially economical be
1 product is obtained from the refinery
\ . catalytic reforming process ?
\ IR SRS R 2R R ]
Colt A2
M) CHy
(i) H,
(iii) CL,
\ | (iv) CO and H,
| (b) Which raw material is used in the
production of water gas?
o @ @B ANA ANR (1R T
[N T W2
: (i) Natural gas
\' AT (R
* (i) Biofuel
| o T

BO1FS 0029-30-31-32 11
RAY A

Contq.



] 1 T /
(i) Naphtha

=Ll
(iy) Bituminous S (iii) Geothermal energy
A= ~ = | woii e
i . (iv) Hydro d fuel cell
(c) photochemical smog ig calleg gen alz e
SEREEERS (&R o . RY T G T (A .
| <l ‘ ( ' (e) ~Which of the following is not & use ©

- hydrogen peroxide ?

(i) Tokyo smog e
| T R RRE T (oReRed AR T

S i

(i) London smog (i) Teardrop
: ' ‘ : ol
A (KR , _ AR
e , 7 (ii) Bleaching agent
(iii) Los Angeles smog : e |
o/ UEERS (IR | (i) Disinfectant
(iv) None of the above ; ’ - FegA
GENE (PRSI (iv) Antiseptic
(d) Which of the following is a type of non- - : ?I’@TW
renewable sources ? o ] () Atom bomb is based on the principle .
of ’
?
O (IRCH SRSIFECICI] B AP o o GRS SR oS 7
(i) Nuclear energy 4l ™Z
ok e . (i) Radioactivity
(i) Solar energy
CTR e BOLFS 0029-30-31-32 13 Contd

BO1FS 0029-30-31-32 12



(9)

2. Answer the following questions :

O 2pTR Tey forl ¢

()

B01FS 0029.3.

N
(i) Nuclear fission
Ao Relom |
(iii} Spontaneous ﬁSSion
FOTPO oG
(iv) Nuclear fusio'n
FORRIA SR
Gong refining is ? method Obtaj, |
.C@Hﬁfﬂ?ﬁ‘iw Cﬁsﬂfﬁ‘tm@m'%r_l B
() Ultrapure non-metal
vfeRua Sy
(i) Ultrapure gas
ofoRem oz
(i) Ultrapure metal
YfoRum 4o
| (iv) Ultrapure water
wfofiua 2Nl

0x4=8

Why industrial fertilizers are consider o |
as major contributor to eutrophicatio?

of fresh water body ?

|
3132 14 ;
‘ |

(b)

(©)

@

A ﬁzﬂﬂ
Uil AT AT FATT tv/r:‘%fﬁq
e st 4 f o T2

g? How it diffe?® oy

What is roastin
e eXamp

calcinations ? Giv
reaction.

SiFlae e wRReE FS K
TR RmR wics Swieel FET

What is eutrophication ?

Teedq e 52

What is the reason of commonl salt
being iodized for the purpose of human
consumption ?

e 7

Sn?:@ (AR Sl Fee e SRS SN

el e

Answer any three from the following :

S5x3=15

ool [zt o) eie Tes ol 8

(a) Discuss briefly about the nitrogen cycle.

BO1FS 0029-30-31-32 15

25 (e ba I BT WS 5y |

Contd.



(d)

(e

what are€ the SOurceg
0

nitrogen in atmosphere » , Xideg
. .

oxides depletes ozone aye, 5 theg,

qgeeT® TRETET OaRug Ter &
?
f g

What 1is ground water

piscuss the factors Whichpollution?
How can we reduce it? Ceﬁses i
249+

=5

ot A1 27 I Rtz iy _
77 TG (B @I R pnﬁfmm

what are particulate matters? g

they pollute air? What is AQI':) DOW

particulate matter effect in AQI? %5
1+2+1+1=5

aiefell B2~ 2fEallE AY (FECS fio a2
AQI e AMEERlE AQI® SR (IR

What is bio catalysis ? How it differ from
catalysis ? Write one
and one disadvantage ©
1 catalysis.
1+2+2=5

chemical
advantage
biocatalysis over chemica

S-SR i ? TIPTRRS ST
ey Slg-srERR @i A
i

80”:5 0029.2n.21 2n 1A

f L

o) (AT |
ol

(@) @)
(ii)
(iii)

() )

BO1FS 0029-30-31-32

wing :
4. Answer any three from the follo 10){3,30 |
v fagar fofbrg ved el ¢ -

. ' a
Describe one manu write
method of commo1n salt
uses of common S& t.

WW@WW@WW@WZ
‘B 7oy e ol
‘Write all chemi

involved in the pre
“sulphuric acid.

PR T SgeTe A FEAERE
Fneeel Tl |

Mention one industrial us
of helium and nitrogen.
RN iR A2G e ST I
<otz Twremet fwa | _

What are different categories of
water quality parameter ? Give two

examples of each. - 3

1T e RRSR ATz B g
. sfroR OIC Sl il | '

Pl

cél reactions
paration of
: 4

e of each
2

17 :
. Contd.



e

(d

(e)

(i) piscuss the diffe,

treatment methods ent Sew,
5 . 8e
4fEe 2! iaer Rfvy e O
(i) what is TDS? He le
W .

determined ? is
it

DS &2 TDS T By 2
(i) Describ¢ any five non-cq ?
¢nergy sources. fVentiony)
5B TS SR Beore g
7 | R

(i) What are the benefits
effects of hydroelectriinso}\;ael;fglfm
L)

Tty = 7R o SR gy

What is ecosystem ? Give an acc
of different types of ecosystem DZII"1 i
sustainable development. Wha’é arelﬁi,3
components ? 2+3+2+3=10

Tor ~iReerey [ » Rien e sifferom
vl | v RO ke el | BRI i
fe |

What is green chemistry ? Discuss the
principles of green chemistry. Why isa

greener chemical reaction more

desirable than a conventional chemic
reaction ? 1+7+2=10

B01FS 0029.30.31.32 = 18

0

BO1FS 0029-30-31-32 19

Give i fam w2 T W
NeTg 2t w11 26ET ?“"'“L ﬁb}ﬂ?
G@@mwmﬁasﬁmfﬁmﬂ%mgw e
' ri
(i) What are greenhous€ gase® ?gases'

few names of greenho‘l:;n g ?
How i al W '
ow it causes glob | +2+27

vz (o e RgTH o= G
A B @7 (TR i TS
| (T R feralie

D_iséuss ozonisation method used
for purification of water. What are
the advantages and disadvantages
of this method? 2+3=5
Bl | 2 ot e o SRR
e

(i)

Contd.



OPTION-C
Paper : CHE-RE - 6036 i

Materzals of Industnal Impo

Time : Three hOurs
Answer the following questions .

'4WWWWW

-The colour 1mparted by ferroﬁ

wmwmﬁma@mw .
(Wﬁ‘fﬁ‘fw)

(b) What are the raw materiglg f0r
manufacturing Cement')

ﬁmc%%wﬁvm—%% Cﬁ?ﬂmﬁww
q?

() Write the compositions of Sodé—lime
glass.

AR 5T TR foral |

(d) Write the name of base of an explosive.

el 1 SiaicsE i |

(e] Give some -advantage of solid-state
electrolyte battery

Www@ @@%ﬁaqﬁmﬁwm'

Bo1pg 0029.30.3 1-32

@

20

BO1FS 0029-30-31-32 21

hat®
hosP
() What is the importance of P

fertilizer ?
TG HAA wAg 7Ry

(g) Write down the difference )
homogencous and heterog
catalysis.

G S STy SR w7
ferat |

s bef-Weerl
neous

[T AIZ

. =8
Answer the following questions : 2x4

TS Al e Ted el

(@) What is the role of gypsum 11
manufacturing cement ?

BTG TesimTe e e 2

(b) Write down the essential qualities of
good fertilizer.

WWW@W%@]

(c) What is surface coating and why 1s it
necessary ?

SIER W 9 2 armenEe e

: (d) Write four essential components of g

battery.
5l @GR BIRG W?ﬂ?t TAMRT W fyay |

Contq,



An
(@ Explain the functioning of |

(b)

(c)

(d)

gwer the following : (any thre

~ e
e T T ¢ (R 7“@%; Vs
D

pattery. Tthiyy, .

ﬁ’[ﬁmm e (AL ‘f-r‘-RﬁC’JCTF&-&ﬁ Hﬁqm

On

=

Write the preparation S =l
prop(ﬁl'l,i(,‘s of PETN. explosion
3+2=5

PE"\N?’i Zl'{jb\'ﬁf‘:"&ﬁj R f.mr;z?‘
el |

What is zcolite ?
Discuss about the
of zeolite,

Give o -
cataly .Irz “Xample,
atalyue pmpcrtics
1‘\\'1.;,3_:5
e (@ v bz o | femmizng moms
e A TSR0 Sy
A [ ST =
Write a note on “high-tech” ceramics
Give two examples of its applications
3+2=5

. T o S oY P S
B W Ty saitsizvm Gt o o B
-0 puiisy Raw @it G & TR

MCRECRAoRCRESE R

What is meant by the term ‘balanced
fertilizer’ How chemical fertilizers are
different from bio-fertilizers ? Give one
example each for chemical and bio-
fertilizers. 1+2+2=5

4.

Sl 15 45 7___/

TGS % et B 3@ ?a'mr;rﬁ@ﬂ:fm”‘
TR OIS e 72 ?

b

Answer the following : (any three,

Wa&ma‘ﬁ*ﬁﬁw‘fﬁm'

0x3=30

TS T ey oy 3 (Rt forAo))

(@)

(b)

BO1FS 0029-30-31-32 - .23

()

(1)

Q)

. g t
What are ceramic materials ? Wl';a
are the properties of cerarmics

Write two uses of ceramics. -
1+2+2=5

i AmieerE & e oA of &
2 waifies 75 = ol

What is photosensitive glass ?

write the composition and
properties of photosensitive glass.
5

D LI I [ 2 ST A@R | P16
Tomie wi=e «fe REcm B
What do you mean by setting of

cement ? Explain the chemistry of
setting of cement. 1+4=5

Berce fo: I & 3o 2 Bors ihes

ferat|

Contd.



Vﬂﬂ

(c) (1)

(d

(it

(i)

what are different
coating ?

R &P MOTW oy g, O
Write briefly on meta] ?
anodising. ‘

qrg A S @q%@a R 3
S 4 | AR
What do you mean by ¢ eact;

and regeneration of Cat; Vation

Name two industriall 1ysts?
catalysts. Y 1mportant

oRoed WigEs == ﬁﬁamﬁaﬁgq

- ,
Pes of Metqy,
e

pl‘aying ang

vﬁfﬁiﬁﬁ'ﬂﬁlﬁ%ﬁnl

What are the two classification of
alloy ? Give one example of each
type. Write a note on gold .alloy.

2+1+2=5
RRERIION gﬁveﬁﬁﬁxﬁﬁf$9 TCRID) AT
ﬂﬁ?ﬁﬁWW§@1ﬁﬁn(?ﬁﬁavaﬁﬁzﬂzaﬁﬁar
GEIN

erte a short notes on solar cell
and polymer cell. 2Yax2

GTR o e A (e R o

5Y (O foral |

BOIFS 0020.30.31.30 04

(e) What is surface coating? wh
objectives of surface coatmg (ng-
the classification of surface ioa

i
ERRePR e sieEn 4 o
() Write short notes on the following - °
, 2x5=10

wote T R 59 G el 2
(i) TFiller
T =G
(i) Enamel
GICE
(i) Dye
X _
~(iv) Nitriding process
AEnfe o

(v) Cyclonite
' R AL

132 2 Contd.
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OPTION-D

oaper | CHE-RE=6046
4 Methodology for Chemistry)

searc
(Re Full Marks : 80

rime : Three hours

A Answer the following questions: 1x10=10

o ol IR O i ¢
@ Name 7 .CXamples of secondary
sources of literature survey.

qture SUIVey = 71 (4Tel o A ol |

Liter
ne Chemistry Journal published

{b) Name 0
by Elsevier. N
Elsevier s el B tﬂ?’/ﬂW@iﬁﬂ?

 fordl | |
What is IMRAD in poster display ?

Poster (T4aiRTE TPl I IMRAD I 52
(d) What is self-plagiarism ?

(c)

Self-plagiarism i 762
() What do you mean by abbreviation

MSDS ?
~ MSDS W & I&r?

BO1FS 0029-30-31-32 26

‘.

—_— I

0 Dr
Jraw ”’,Q symt t
Which jq 0l of a chemnical reagen

Kl  Posing to be health hazard:
N2 =fs
ﬁﬂsﬁwﬁr&m" A <kal

e

G N
amc o
ne )
a scj Search Engine for searching
€nce jOurnaL -

ey

| '\!J =

Sea ST @2 stz 2 7z w1l O
rch Engines sy G |

(h) What is H.inqex >
H-index sty fo59

(1) - What is a ChemSpider ?
ChemSpider Ffivs & =2

(i)_ What is ChemDraw ?

ChemDraw &9

TS il e S i s 25710
(a) erte h
: a short

database, note on Beilstein

Beilstein (OhiRes & oy S
1

-BO1FS 0029-30-31-32 27
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3. Ans

| pe role of SciFind
s : er

(v Dlscarcl’lers in Chemistry. o
rinderd T e

el
. i ‘tant ste
entio he impo; . ps to be
() vaéllo wed while writing a literature

review:
mmmm@mmwzﬁﬁwi S
sl TaCe

f o
What i8 plagiarism 10 e

W@Wﬁﬁ%iﬁﬁ%@?

(e) Name four internet sources for research

“in Chemistry- T

R R 515 ZHRE T ol |

wer the following questions . (any four)
5%4=20

(At BiioT)

ng of index in

lain the different
esearchers.

@

o fi 2 T LS

() What is the meani
research ? Briefly €Xp
types of indexes known tor

HIEe Inde
Index @S R el

BO1FS 0029-30-31-32 28

xﬂmﬁé?ﬁ@mwﬁm :

b B
) Discugsg the

(c)

()

(e

" academi iti
emic writing ?

main featurés ar

advant
tages of UGC-Infonet.

UGc-
‘ Infonet 3=y tafzgz = ZA

TR foray

What

are

to put the benefits of citations ? HOW
references in research fOr

- artic i
.les? Give an example

QEEUI
e Q\f@% Rea srerre e sl
%W} VIR R fica e @by TArsel

Discuss bri

: riefly th

plating y the safe storage

Py 1 of waste chemicals. u g 'and
Istry laboratory et e

Wﬁw«

IR w2 v
ORI AR Tt vy

3 #IR 53T

Wh iari
y plagiarism should be avoi
voided in

|

#et e RS
BO1FS0029-30-31-32 29
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re the methods for safe dis
at @

jves ?
( of explostY

e O N I Rt oy
0
e

Posaq)

Wwh

10)(4:40

s AP

' e Search Engines? Write few
hat &t different Search Engines.
tines % 3+7=10
Engine e R/fen Search
R AR cﬁ@mﬁtnafﬁm|
or/<I%<N

gearch
) Engil’l@‘g

; base ? Discuss
- ant by a data
Wbafi;sfblzut some of the databases
brie

d by researchers in Chemistry.
use >S€a

3+7=10 -

(e T e P SiEArS A A
| R OB e S 4
(h) Describe the meaning D oo gt
Article. What information O cle?
from the abstract of the revie oy i
Name two online platform to Z+6+2= 10
Chemistry Journals.

BO1FS 0029-30-31-32 © 30

of a review

iew
Revi ‘ evi€
View Apyiey, ez e mgﬁam &2
Articlo = Abstracta o =ifa (0T
M9 2l 27

M Fopatt | srsppgrer w1 et |
Ty T01 Tetferm wrrmyize (257 A
Or/z9171

i e.
Define mean, median and mod

. : f
Mention wo merits and demerits O
€ach, 10

Mean, Median or Mode-= 7z =4l
AT 7517 R =i R Ty ol |

-

What are 3R.Concept in a chemical
aboratory » Explain the hierarchy of
Wwaste Mmanagement, 5+5=10

PR ﬁ’@?{% 3RS

SR T s
Rl

YRR e Ty <0
Tl SIS 5 2 SicEma

Or/ggqt

What are active

BO1FS 0029-30-31-32 31



