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3 (Sem-6/CBCS) CHE{
2025 %
CHEMISTRY
(Regular Elective)
Answer the Questions from any one Option.
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
(Inorganic Materials of Industrial Importance )
Full Marks : 60
Time : Three hours
OPTION -D
Paper : CHE-RE-6046
( Research Methodology for Chemistry)
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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OPTION - A i

Paper : CHE-RE-6016
(Green Chemistry)
Full Marks : 60

Time : Three hours

Answer the following questions : =
TS Tl eitiee Tee g o
(@) Green chemistry refers to

i
(i) ;ecluce the use and production of
azardous - chemicals

e Tt s g O Tl
3 =

(W) Study of extremely slow reaction
RISG e [ o e —

Study of green -leaves

CTOGR sirex wegerm

(iii)

(iv)

Genera) chemical reaction

I iR R

BO1FS 0029-30-31.32 o
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(b)

(c)

Disease caused by Cd pollution is
Cd= @id % <11 @iy 2
(i) Minamata disease
I G=ie
(ii) Itai-itai disease
2R @
(iii) Methemoglobinemia
(iv) Wilkinsc;n disease

VEGIEa n Mg

Which gas was responsible for Bhopal
gas tragedy ?

BoAE (org [ReIEd AR ! (IR W NiTee 2
(i) Methyl isocyanate

ERIEGASIPRRRIGE

(i) Methyl cyanide
fI2ZeT picERY

(iii) Potassium cyanide
IR BT

(iv) Hydrogen cyanide

232G T BIENIZG
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(d) The most preferred green solvent is = = () Which principle is NOT part of the 12

& ! rinciples of green chemistry ?
SIBIRSE @R TS (ive vty 2 i & 3 3, i
Fd (@] Gife GIoE " 12 Bl [ied

() Water )
SR¥ 2 ?
ol
) (i) Designing safer chemicals
S el SRS i
P
BRIz '
(i) Atom economy
(i) Ethyl acetate G
i qfothe |

. iii) Use of catalysts
(iv) Benzene (i) >

A | S G2

(1S .
; (iv) Designing chemicals with the
(¢) Which c_)f the following is not an atom ' { longest possible degradation time
€tonomic reactiop o =
SIDENIGE FIEE 1A TEd S RS U]
99 (! -
: 19 ~ARRre R 7= o4 RIS =i w3l

()  Additi :
1hon reaction (g) Atom economy for the following reaction

QSIS iy ) ‘ ‘ is

() Elimination S e IR Atom economy 26

SEIRe R CH, - CH = CHj, + H, — CH,CH,CH,
(iti) Rearrangemer'lt reaction i) 75%

T Ry (i) 50%
(iv) Diels-Alder reaction (iii) 100%

Diels-Alder e (iv) 90%
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Answer the following questions :

wers Tdl eERe Tey g

(@) Define percentage yield. Above what

(b)

(c)

(d)

percentage yield a reaction is
considered as good ?

o1 BT Hee| ot | *[oq] Tesves S

o eove 2 Bt R o [
e sty 1 =3 :

What are the merits of using super-

critical carbon dioxide as a green
solvent ?

CToST Wk Rt i) 1 O
IS AR R el o

GW? fwo examples of chemical reactions
assisted by UItrasound_

ﬁmﬁﬁmmﬂ%w OARIREIEACIESE
1 |

What are Solvent free and solvent less
processes ? Giye example.

gwmw@ﬂ@mwm?wﬁ

BOLFS 0029-30-31-32 ¢

2x4=8"

Answer any three of the following :

5x3=15

oA farlcal foro) e%ia Tel fordll

(@)

(b)

()

Define atom economy. Give one example
each of Rearrangement reaction and
Addition reaction of 100% atom
economy.

GBS T AN A ;| TR R
@i [iFa aroeE Gbiie 100% <6
e ge e T @

What is bio-catalysts ? Give two relevant
advantages and two limitations of

biocatalysts used in the chemical
reactions.

eI T @I 2 IARES [ ted

SHET RIS Kol A ARG W= 757
Ml Semd 4|

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

ol Al e

(i) Methanol to acetic acid

(i) Benzyl bromide to benzyl cyanide

BO1FS 0029-30-31-32 7/ Contd.:



(d) Describe the green synthesis OF

(e)

4. Answer any three :

Hoffman’s elimination reaction under

microwave irradiation (MWI) in water
solvent.

TRE @S [ (99, ©F. ©if3))= s AR

TRTO TCH R GRS e ad
4 | :

What are the goals of green chemistry ?
Taking example of green synthesis of
adipic acid explain that green chemistry
Incorporates pollution prevention

practices in the manufacturing of
chemicals,

CTo8 TR eepiz & fre afefor afbed
(IO FRCR Tt it 7 21yt <1 3
AR #1719 St i crare (e AR
e @I == fitors ety emim e |

10x3=30

et o Seg <5 ¢

(a)

E & ; .

C(;fl?l'_ﬂén : thc? Important points
si €ring in designing a green

synthesis.

GOSN STl Af| aics gz T

IR ST Freiorges g i) <641 |

BOLFS 0029-30-31-32 g

(b)

()

(@)

(e)

Make a list of the 12 principles of green
chemistry. Explain any three principles
of green chemistry with the help of
examples.

oG R 1251 Feriied G Sl aEe
= | GBI R [ofo! SErife il <=1 |

What are green solvents ? Explain with
an appropriate example. Discuss two
methods for utilizing CO, as reactant.

Fow uks e & 3@ 2 9@l UATe nieEd
2 A | CO, Rieas =i I929 =
701 “i@fs SEnl |

Discuss how green chemistry works
towards sustainability. Write a short
note on usefulness of biomimetic
reagent.

qETOR A GIoT PAEE e AT FE
Sl 41 | (TR SR [ RS
@ieTelE cRae @bl 53 G Bl
Compare the traditional and green
synthesis route of paracetamol.
(sRIBOIER AT ATRES S CIoG Rl
MR EER IR CE DI SN
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. - &
(/) What dOhYOU mean by future trends in ! OPTION -B
ree i ; : :
green chemistry ? Write briefly on | Paper : CHE-RE-6026

combinatorial ereen i -
g chemistry. | (Industrial Chemicals and Environment)

(108 PR Sfrey ekerel gfee & 3@ '. Full Marks : 60
TREAETET GiYe P [ bujes el | | Time : Three hours
| ‘ 1. Answer the following questions : 1x7=7
bl | O SR Ted 7l 2

(@) Which commercially economical by
product is obtained from the refinery
catalytic reforming process ?

G| EGI\ S SRS G I K s ko | S B o B (4R
CAl T2 '

(N GH,

(W) H,

(iii) CL,

(iv) CO and H,

(b)) Which raw material is used in the
production of water gas?

S5 (@0 @51 AN AN (517 TLsiTS
| 4 A ?
(i) Natural gas

ARFRT (912

(iij) Biofuel
e &

BO1FS 0029-30-31-32 g BO1FS 0029-30-31-32 11 O,



(iii). Naphtha
(T :

(iv) Bituminous
fpfmrz

(¢) Photochemical smog is called
SCTFFARRS (i@ =i @51 s
(i) Tokyo smog

(i) London smog

(i) Los Angeles smog
TR UEETr il

(iv) None of the above
AR (RIADIER 72

(d) Which of the followin
renewable sources ?

O (P! S R T 2R 9

(i)  Nuclear energy
AR *(fes

(ii) Solar energy
CTiR #ife

BO1FS 0029-30-31-32 |9

q

g is a type of non-

(e)

(ﬁi) Geothermal energy
wolR *Ife

(iv) Hydrogen and fuel cell
G (A W 2 (I

Which of the following is not a use of
hydrogen peroxide ?

©F (A0l 22G EH (ATHRYA TR =2
(i) Teérdrop
5T
(i) Bleaching agent
frags
(iii) Disinfectant
SiiziEalil
(iv) Antiseptic

CilciaRsss

(ff Atom bomb is based on the principle
of
AT @R OeR (@l efewis ese tenE
= @R
(i) Radioactivity
SIS
BO1FS 0029-30-31-32 ° 13 Contd.



(i) Nuclear fission p
fefr fefem

(i) Spontaneous fission

(iv) Nuclear fusion i
e s |

(9) Zone refining is a method to obtain |

(SRR o) GPeD ey 2 ofenfs

()  Ultrapure non-metal
RIS ASET

(it) Ultrapure gas
RICENE

(i) Ultrapure meta]
SfoRiun 4y

(iv) Ultrapure water
Sfefug i

2. Answer the following questions : 2x4=8

WWW%mg

o : :
(@) Why industria] fertilizers are considered

as major contrib
Uutor : : .
of fresh water body ')to eutrophication

BO1FS 0029-30-31-32 14

(b)

(c)

(@)

ST AR ACOS TR SIS Ll
sk et 3 e ot <=1 =2

What is roasting ? How it differs from
calcinations ? Give example with

reaction.

SR 52 TREE e 2E ALy e
it RieaR te onid @il

What is eutrophication ?

TEAvAIadl @2

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

A (IR Tomee Al G TIRG TN
39 52

Answer any three from the following :

5x3=15

oo faraal forant e el ol ¢

(@)

Discuss briefly about the nitrogen cycle.

125°0oW 5@ [RAGE B ST 41|
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(b)

(c)

(@)

(e)

What are the sources of oxides of
mtlrogen In atmosphere ? How these
oxides depletes ozone layer ?

NS TG o IR T o @3
SISIRCEIE S W1 (e 5y 12
What is ground water pollution ?

Discuss the factors which causes it.
Ho_w can we reduce it? 1+2+2=5

"\iﬁ%jﬂﬁﬁﬁ@ﬁi%ﬁ%@ﬂ?uﬂiﬁ@q@?@?ﬁ
R R AT @Y =1 Ao

What are particulate matters ? How
they_ pollute air? What is AQI? Does
particulate matter effect in AQI?

; 1+2+1+1=5
L 52 AWIeliE a1 e AfS g 9
AQI 2 Mz AQTS 2o CoIFIZE 2

What i.s bio catalysis ? How it differ from
chemical catalysis ? Write one

Efivantage‘ and one disadvantage of
locatalysis over chemical catalysis.

BOLFS 0029-30-31-32 16

4. Answer any-three from the following :

10x3=30

SO [l ofanid Bed 11l ¢

(@) (Y

(i)

(it1)

(b) (i)

Describe one manufacturing
method of common salt. Write two

uses of common salt. 3+1=4
AN TR bl ST “@fo Il 4 |
R 70 a2 |

Write all chemical reactions
involved in the preparation of
sulphuric acid. 4
5151]%"*@'%356“?% AFOTIN TR IAFE
R &2l |

Mention one industrial use of each
of helium and nitrogen. 2

R W% 2B ET SN T9eT
oIt Trizad |

What are different categories of
water quality parameter ? Give two

examples of each. 3
o edleds f[fen evrmz & e
SITeTRe ROl vz il |
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©

(d)

(e)

() Discuss the different sewage

treatment methods. S
fere A wfeer /e =i fo i == |
(i) What is TDS? How is it
determined ? 2

TDS &2 TDS &its fdy @2

()  Describe any five non-conventional

€nergy sources. )
70T SieToRsfe (e S R ey
41 |

(i) What are the benefits and harmful
effects of hydroelectric power? 5

Gﬁﬁ%ﬁ&ﬁﬁ?ﬁﬁﬁﬁﬁﬂﬁﬂﬂﬁﬁﬁMHiﬁﬁn|

What is ecosystem ? Give an account
of different types of ecosystem. Define
sustainable development. What are its
components ? 2+3+2+3=10

mm%vﬁf@wwﬁwmﬁw

M|Wﬁammwﬁm|m@w%
e

What is green chemistry ? Discuss the
principles of green chemistry. Why is a
greener chemical reaction more
desirable than a conventional chemical
reaction ? 1+7+2=10

BO1FS 0029-30-31-32 18

1}

Five FE [En 2 cioe i [ein
ooz 3 =41 | ebfere PR Riemrecs
Flearl sEERe Riea 1 ok Agame

(i) What are greenhouse gases ? Write
few names of greenhouse gases.
How it causes global warming ?

' 1+2+2=5
FCEeR (g e Ree Gider)es (i
1 o7l | @2 TR (ISR SRea
@A T i 2

(i) Discuss ozonisation method used
for purification of water. What are
the advantages and disadvantages
of this method ? 24+3=5
Al #IREIR 3 S RS w e [FEE
BRI | 92 ~Tafod ARl S SR &
e
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OPTION -C
Paper : CHE-RE-6036

( Inorganic Materials of Industrial Importance}

Full Marks : 60
Time : Three hours

1. Answer the following questions : 1x7=7
oo [rdl PR Ted faal ¢
(@) The colour imparted by ferrous oxide

(b)

(c)

(d)

(e)

in g]ass is (Fill in the blank)

(30571 212 759 =)
What are the raw materials for
manufacturing cement ?

mﬁ%ﬁﬁm%%ﬁmmﬁﬁwzﬁm
2?2 |

bCIZ12 b TeAmiE ﬁ<n |
Write the name of base of an explosive,
R 5 enaacE T Fa

Give some advant
age of solid-
electrolyte battery. Pt

o SR T @5 SRl e G |

BO1FS 0029-30-31-32 20

What is the importance of phosphate

0 _
fertilizer ?
TS ARE eI 52
(g) Write down the differences between
homogeneous and heterogeneous
catalysis.
PTG I SPTPTG SEb 1 [ ‘?ﬂw
ferll |
Answer the following questions : 2x4=8
SIS R PES] Teq fordli ¢
() What is the role of gypsum in
manufacturing cement ?
BHrs Terime BebiE i 2
(b) Write down the essential qualities of
"~ good fertilizer.
©ie AR iRl e o |
(c) What is surface coating and why Is it
necessary ?
e S (3 O T el {52
(d) Write four essential components of a
battery.
451 @R bIRG v THAeE s e |
BO1FS 0029-30-31-32 21 G



Answer the following: (any three) 5x3=15

oS PR Ol 1t ¢ (R forin)

(@

(b)

(c)

(@)

(e)

Explain the functioning of lithium ion
battery.

T SIRE @GR e i |

Write the preparation and explosion
properties of PETN., 3+2=5

PETN=S @esedial s Rowks o R
GE

What is zeolite ? Give one example.
Discuss about the catalytic properties
of zeolite. 1+1+83=5

fermieD R by Bl frat | fmeiizsa ooy
@ e i 4

Write a note on “high-tech” ceramics.
Give two examples of its applications.

3+2=5
WO B R @ il e Buis
TR 15! Tmzse faz |
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+242=5

BO1FS 0029-30-31-32 29,

(b) ()

BO1FS 0029-30-31-32

gfere A 3G 0 @i PR A (S
i TS (R AR SRR AN S
z—@a{wm«ﬂ%ﬁa%ﬁ@qﬁmi

Answer the following : (any three)

10x3=30

WWW%QHS (R foror)

(@ () Whatare ceramic materials ? What
a

o G )
are the properties of ceramics:

: eramics.
Write two uses of ¢ poh

calfe AmmR & &2 i of &
e (AR 707 TR e

) What is photosensitive glass?
& write the composition and

] ensitive glass.
properties of photos 2

S T 5 3 2 SRS IR B
Tl ST fq fJae ol

by setting of
at do you mean :
?ekrilent ? Explain the chemistry 051‘
setting of cement. {44=

Srrea (ioe 3T & 382 Hrrs ol
o7l |
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(%)

€ @
(@
@ (@
(1))

What are different types of metallic
coating ? )

ffen e qefT (Fom &

Write briefly on metal spraying and
anodising. S

e CA W% qTeiRfes faw sare
TG 51 | s

What do you mean by deactivation
and regeneration of catalysts ?

Name two industrially important
catalysts. 5

Eﬂﬂ_aa-ﬁ I"_:[ ?ﬁzl <99 I Ql_flaﬁlé}xlﬁa?m
i & e zﬁ‘r‘wﬁ,Jm@w@l
S0 AN 2 |

What are the two ciassiﬁcationlof

alloy ? Give one e¢xample of each
type. Write a note on gold alloy.

2+1+2=5
R 4GS 701 9 6 552 772y s
oI Sutzael el (I e 4 faa

- foran

Write a short notes on solar cel]
and polymer cell. 21x2=5
CTR (R =% 2@ @E R «@fp
59 (B foal |

BO1FS 0029-30-31-32 24

(e) What is surface coating ? _What are the
objectives of surface coating? Discuss
the classification of surface coating.

1+3+6=10

~fboR 2 PP ORI 2 oo
e e Sl |

() Write short notes on the following :

2x5=10

()

(1)

(iii)

(iv)

(v)

BO1FS 0029-30-31-32

Filler

7| 4

Enamel

(30T

Dye

G

Nitriding process
izgiee el

Cyclonite

5125 120

95 Contd.



OPTION-D
Paper : CHE-RE-6046

(Research Methodology for Chemistry )

Full Marks | 80

Time : Three hours

Answer the following questions : 1x10=10

et Hl 2T Tew frl ¢

(@)

(b)

()

()

(e)

Name two examples of secondary
sources of literature survey.

Literature survey—= 75/ (47¢ B3 i3 7l |

Name one Chemistry Journal published
by Elsevier.

Elsevier A &M =1 927 9715+ Gitsleg
BIR R

What is IMRAD in poster display ?
Poster (743107 Sepiadl T IMRAD iz o
What is self-plagiarism ?
Self-plagiarism e 9

What do you mean by abbreviation
MSDS ?

MSDS it & g&r2

BO1FS 0029-30-31-32 26

il

(f) Draw the symbol of a chemical reagent
which is posing to be health hazard.

7R =0 A 271 bt e oz o < |

(g) Name one Search Engine for searching
a science journal.

Rl DAl 3 RENRRE <M R =T G
Search Engines 5 |

(h) What is H-index?
H-index Mt &2

() What is a ChemSpider ?
ChemSpider 3fec [ @i

0) : What is ChemDréw 9

ChemDraw {7

2.  Answer the following questions: 2x5=10

(@) Wwrite a short note on Beilstein
a

database.

Beilstein (CHIERE (31 @Bl 53 (B i

' Contd.
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(b) Discuss the role of SciFinder for ¢
researchers in Chemistry.

SciFinder-9 SIS 9Iq3e 9 7318 903
GEIN

() Mention the important steps to be
followed while writing a literature
review. -

SICRRER A AR “icenvat s/ete g2re: &
& seEel == wcel vt Bl

(d) What is plagiarism in research ?
NS (GRS Jforeet 7 a2

(e) * Name fourinternet sources for research
in Chemistry.
PIT RICICAT! B0 DRSS 7 oyl |

3. Answer the following questioﬁs : (any four;)
5x4=20
oS Rl 2MiaRe ey Byt g (Rt bifss1)

(a) What is the meaning of index in

research ? Briefly explain the different
types of indexes known to researchers.

I Index I {2 sice aim G
Index @93 &= &y

BO1FS 0029-30-31-32 28

(b)

(c)

(@)

(e)

BO1FS 0029-30-3 1-32

Discuss the main features and
advantages of UGC-Infonet.

UGC-Infonet-3 I3 (AHEPHR SR 2

AR Tl

What are the benefits of citations ? How
to put references in research for
articles ? Give an example.

.Wqﬁﬁ%ﬁjﬁﬁaﬁﬂmﬁs?mﬂ

PRSP s o 9br Twizad
izl

Discuss briefly the safe storage and
disposal of waste chemicals used in a

" chemistry laboratory.

i e AKTFAITS AR iEEE! FEE
e ORl TS AT AR [ CAR ST

e AR T
Why plagiarism should be avoided in

academic writing ?

G- e forf I G1fes #[l I€ 29
el e e
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(/ What are the methods for safe disposal
of explosives ?

R Reres s wam am & =i 50
e I T2
4. Answer the following : 10x4=40
wolo [MAPTRES Teq ol ¢

(@) What are Search Engines? Write few
lines on different Search Engines.

3+7=10
Search Engine Wt ¢ R{fey Search
Engines {@ sito@ R B2t

Or/%25)

What is meant by a database ? Discuss
briefly about some of the databases
used by researchers in Chemistry.

3+7=10
@%mmm@ﬁmwmwl

(b) Describe the meaning of a review
Article. What information can one get
from the abstract of the review article ?
Name two online platform to search for
Chemistry Journals. 2+6+2=10

BO1FS 0029-30-31-32 30

(c)

BO1FS 0029-30-31-32

Review Article e & 91? Review
article=< Abstract= #idl S (FELFES 9

vmiﬁmﬂa@ﬂiﬁ#maaﬂmaawmﬁmfﬁﬁﬁﬁ%ﬁa
FEER A1 1 G (e SeTize (2G|

Or/%13<1

Define mean, median and mode.
Mention two merits and demerits of

10
each.

Mean, Median orl Mode= k&l &4t |
ATOIA {1 4l S SRl BT <

What are 3R concept in a chemical
laboratory ? Explain the hierarchy of
waste management. 5+5=10

e Reeelae 3R HISel REe = 1 |
@ﬁ@’ﬁﬁ IS N Bl 2l 2 SicEm

4l |

Or/ %1441

What are active an.d _pas§iv'§
components in elCCtI'OI'I.IC circuits 7
Draw the basic schematic d1agran3 of
a spectrophotometer. 4+6=10
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ERAR R <R Afera oiis: Wig Toliciae

12l | 2% 5 TbIT GOIR wahlR) THAIHER S5
FR SEDAl 41|

(d) Explain the following in brief:2x5=10
woS IR B3 sl <51 ¢
(i) Blogs ()
(ii) Science direct (5IZAfGES)
(ii) Impact factor (Fr>% (F39)
(iv) Literature survey (if2e; G<iot)
(v) Standard 'deviation_ (e [pife)
‘ Or/925)

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

presentation ? Elaborate. 10
ABE O GNRE Tzl Fas [ geeq
"M 71 =5l Kol o |
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