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CHEMISTRY

(Regular Elective)

Answer the Questions from any one Optj
OPTION - A
Paper : CHE-RE-601
( Green Chemistry)
Full Marks : 60
Time : Three hours
OPTION -B
Paper : CHE-RE-6026
( Industrial Chemicals and Environmen
Full Marks : 60
Himeses Threeghours
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 | : (b) Disease caused by cd pollution is

Paper : CHE-RE-6016 - R Cd-3 et 7 T @ik 2=
(Green Chemistry) a | | (i Minamata dlsease _
Full Marks : 60 | _ et e ;
" Time : T.hree hours Lo | | (i) Itai-itai disease
1. -Ansvirer thefoilowing. questions: . 1><7‘=7 DRI (e '
Lo ’ o (it} Methemoglobinemia
\’-!a) . -Green chemistry refers to ‘ (iv) Wilkjnéon disease
W (i) reduce the use and production of - () Which gas was respon81b1e for Bhopal |
hazardous chemicals ' ‘gas tragedy ?
ﬁm@wmﬁammﬁwm%ew Bl (o R AR PINCo! cﬂEWﬁWﬁ%‘l?
RIS ' | - (i) Methyl isocyanate
(i) Study of extremely slow reaction ERIEG RS EE ()
WS TR SIS R g \ " (i) Methyl cyanide
(i) Study of green lea;/es . i fﬂ@‘i DIGHIRS. .d
: iii) Potassium cyanide
‘cﬂ%@ﬂm P | “ADifR HiCEIRe
(iv) General chemical reaction | (iv) Hydrogen cyanide
et IR Rt QEG TS GRS
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(d) The most preferred green solvent is 07 Which principle is NOT part.of the 12

Wf@ﬁ T - principles of green chemistry ?
s clem oo = G A oo T 12 A

) ‘Water ! o W= 2
A . | (i) Designing safer chemicals
(i) Mettianol ' Beln TR e
IERice . :
(iii) Ethyl acetate W :;;m%;:;l o
i s | (i) Use of catalysts
(iv) Z:’;:ne o | SRR I

(iv) Designing chemicals with the

(e) Which of the following is not an atom longest possible degradation time

economic reaction ?

) Addition reaction (g) Atom economy for the followingnrea,ction -
(ii)' Elimination reaction . : ' w1 RIGFAIGR Atom economy &
. wepIRe Rz S CH, - CH = CH, + H, ——>CH3CH2CH3 '
(@) Rearrangement reaction - = . | | @) 75%
R Rl (i) 50%
~ (iv) Diels-Alder reaction i) -100%
 Diels-Alder Rt e (iv). 90%
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2. Answer the following questions :
| oo e T A g

(a) Define percentage yield. Above what

percentage yield a Treaction is

considered as good ?

o3 Teolina et [ | *Tows TeAves T
R esive AR @Ot [iFaie o ﬁﬁn
{%1 Ny 90 W2

(p) What are the merits of using super-

critical carbon dioxide as a green
solvent ?

m%@mmﬁsm m:ﬁiﬁﬁmwmﬁ
SHIEE IR IR BT e

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

e RS e 1 gy Rz S

- fran

(d) What are solvent free and solvent less |

_processes ? Give example.

TRE & % TS I et 3 @ige 2 o

A

BO1FS 0029-30-31-32 6

2x4=8 |

3. Answer any three of the follovizing: ‘
: 5x3=15
o) Rieieart fofot e T ot ¢
(a) Define atom economy. G1ve one example
each of Rearrangement reaction and

Addition reaction of 100% atom
economy.

@5 TN A ﬁml PAPRAT
QNS Rt eteRE @Bits 100% 5w
T 36 Ridmia el Wty
(b) What is bio-ca'_célysts ? Give two relevant
. advantages and two limitations of

biocatalysts used in the chemical
reactions.

SARGE IR 757 AP AR Wi 7oy
Ao TrEd =i |

(¢) How will you carry out the followmg
using a green approach9

mﬁmmﬁswﬁﬁﬂﬁﬂ@@ﬁm
IR RN 2

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

BO1FS 0029-30-31-32 -7 " Contd.




(d)

Describe the green synthesié of

Hoffman’s elimination reaction under .

microwave -irradiation (MWI) in water
solvent. "

" e AR (4, O, o) 1 e AR

(e)

Answer any three:
Riestet fofbre Yex =1 ¢
(@) Explain the

RS TFCH e CRogm weese 9

x40

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.

m%@wwwf%ﬁ? afefis afoed

- OIS Ao mieRet fpTeet Gt iyt ot (T |

mﬁmﬁ¢9mmaﬁmwma¢mac$m5c$m§¢mmﬂ
AT (1Y T IO ey e < |

10x3=30

: . important
considering in desj
synthesis.

CIEETRI Ko siReommt wais s R
ST eI e R g 4

points |
gning a green

(b) Make a list of the 12 principles of green
- chemistry. Explain any three principles

(o

(d)

@

of. green chemistry with the help of
examples. o

FToe TR 125 TR @3 oifeR eige
N | GRS R fofs! SRS it 341 |
What are green solvents ? Explain with

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

Gﬁ%fmﬁﬁﬂﬁmﬁﬁ$§ﬁwtﬁﬁﬁﬁmﬁfﬁm¥ﬂ

R R T COo, RiFas Rpitet 3727 =

7! A% - SICToa <5 |

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

°

IFFAOR AR CToT TN [/ 79T 1

| oAl 9| (SR SRR RiTes I9aR |

@O (Fq© IBf 5y GRR -

Compare the traditional and’ green
synthesis route of paracetamol.

(oRIDORER FKEITIR AR ST (oG
R 2L G |

BO1FS 0029-30-31-32 9 Contd. .-

BO1FS 0029-30-31-32 g




(f) What do you mean by future trends in

green chemlstry?’ Write briefly on J-

combinatorial green chemistry.

G PR BREes em@'{f%m & @i |

AT Cow T Raw vee 7l |
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OPTION-B-

Paper : CHE-RE-6026
(Industrial Chemicals and Environmert )
Full Marks : 60
Time : Three hours

1. Answer the following questiohs:
(a) Which commercially economical by
product is obtained from the refinery
catalytic reforming -process ?
CNERIANTT TR0 TP AT #A1 (PICo!
CoNt e
() CH,
(i) H,
(iii) CL,
(iv) CO and H,
(b) Which raw material is used in the .
: production of water gas ?
O (NGO (D AN ARE (1R BesimEe
TIPS I ]2 "
(i) Natural gas
AP (R
(ii) Biofuel
T

BO1FS 0029-30-31-32 11 ' Contd.
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(iii) Naphtha
(o .
(iv) Bitumindus

(c) P.hoto‘chemical smog is called

SRR (FR S a?ﬁ pib
) Tokyo smog
R
(ii) "London smog
SHY (Kl
(iii)- Los Angeles smog
TR TR (4R
(iv) None of the above

(@) Which of the following is a type of non-

~ renewable. sources ?

O PR SRR oot el 2

(i) Nuclear energy |
ATNIRT s

(ii) Sola'r' energy

CTR *ifs

BO1FS 0029-30-31-32 o

(e)

(iii) . Geothermal energy
gt *Ife
(iv) Hydrbgen. and fuel cell

Which of the followmg is not a use of ‘

hydrogen peroxide ?

OO OGO ZRYEH (PRISRUT R A

(i) Teardrqp '
Lol

(i) Bleaching agent

g
@iii) Disinfectant
(iv) Antiseptic
e

Atom bomb is based on the pr1n01p1e
of

SFRY I o (RO SRR @eS CoAR

o ey

(i) Radioactivity

(oEERTe!

BO1FS 0029-30-31-32 13 - Contd.




(i) Nuclear fission
(@) Spontaneous fission
(iv) Nuclear fusion
eERIR wearem
() Zone refining is g method to obtain
o Rk o ocht enes i AT
()  Ultrapure non-metal .
wfeies Wy
(i) Ultrapure gas
SR (o
(W) Ultrapyre metal
SoRen g
(i) | Ult?apure water

SfSRem sps)

An ‘ ‘
swer the followlng questions - ox4=8
(@) Wh
as r};:;g:l z?ilnfgmhzers are considered
Ntributo tion
of fresh Water bodyr?to eutrophica

BO1FS0029.30.31.3,

QTG T oS TETI TECIRITT AL
R QAR 37 oy = e

- (b) What is roasting ? How it differs from

calcinations ? Give example with
reaction.

SR e wa‘ﬁaﬁ«ﬁ e 2N mafasx o
IR Ridei o Swizset fa

(c) What is eutrophication ?
WWWGT 53

(d) .What is the reason of common salt
being iodized for the purpose of human
consumption ?

T (4RI TSreeg AFe Fe Seizs /11
P oo

Answer any three from the following :
' 5x3=15

oo R st e e fordt 3
(a) Discuss briefly about the nitrogen cycle.
2GS 51 RIW 5T vt 311 |
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(b) What are the sources of oxides of | 4. , Answer any three from the following:
nitrogen in atmosphere ? How these 1 : ' 10><3=30(
oxides depletes ozone layer ? s ‘ ) R ol et Bl 3
IIYTS G (o wizey Ty e @3

(@ () Describe one manufacturing

OG- B (A T P2 , method of common salt. Write two
(c/ What is ground water pollution? ;; . uses: of common salt. vl
ggsvtucssn the factors which causes it. | C NI SRS Ot et oS 39 791 |

we reduce it ? 1+2+2=5 | R 7 R
§%Wﬁ@q{ﬁm%§ﬁ9@ﬁ@qm | (i) Write all chemical reactions
W2 B FEH iy i AR ’ o involved in the preparation of
(d) What are Particulate matters ? How | : su;p huric aeid. , _ 4
Itaha?t’ici(ig?ete air? What is AQI? Does | . RERER <X ergo o el TP
Mmatter effect in AQI?, A - AR R .

1+2+1+1=5 ,

(iii) Mention one industrial use of each

ML R IR A1 coteites enfie FR? : of helium and nitrogen. 2
AQLT? i AQre ety (oimac?

) What i | e == SR ST e
cpois bio catalysis ? How it differ from it T |
emical catalysis? Write one : ,
advantage and one disadvantage of (b) () What are different categories of
biocatalysis over chemical catalysis- water quality parameter ? Give tiwo
142+2=5 | ' - examples of each. '3

13-SR5 R % e e it (P | S TR e R avenz B e
;:;T? %‘Wﬁ i qﬁmm@’lﬁw ~ AR ToILE TR Ry
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(i) Discuss the different sewage
treatment methods. 5

fSre oI iR [Rifen «afe g <

.'(ii)' What is TDS? How is it

(c)

(d)

(e)

BO1FS 0029-3¢.

determined ? 2

TDS f52 TDS G Ry 32

(i) Describe any five non-conventional

energy sources. S
01 SRl xifes B e T
el ‘

(i) What are the benefits and harmful
effects of hydroelectric power? 9

R R e ee—p—r ]

What is eCAOSySi:em ? Give an accouqt
of different types of ecosystem. Define

- Sustainable development. What are itS

components ? - n+3+2+3=10

?'Wﬁwm@tﬁmm@wﬁs
?

What is green chemistry > Discuss 1

* . . a
Principles of green chemistry. Why 1° re
efeener chemical reaction ™9

' c
desn"flble than a conventional che™ 10
reaction ? :

147427

31-32 18

1]

BO1FS 0029-30-31-32 19

TR 39 411 ebfore IR Ritmre
CIog T Rt Ry ot <izdme

() What are greenhouse gases ? Write
few names of greenhouse gases.

How it causes global warming ?
‘ ' 1+2+2=5
Sy 1R &2 g Givemms org

A TR G o iRl Tiften

| (AT T fovare :

(i) Discuss ozonisation method used

for purification of water. What are

the advantages and disadvantages
. of this method ? 2+3=5

2l ARSI 71 ST IR T R
o1 @7 srafes ARt o SRz [
52 | -
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'OPTION-C
Paper : CHE-RE-6036

(Inorgamc Materzals of Industrial Importance)

Full Marks : 60
Time : Three hours .

1. Answer the following quesﬁons: o 1x7=7
(a) The colour 1mparted by ferrous oxide

(b)

©

(d)

in glass is - (Fill in the blank) -

aﬁrmwﬁwﬁmaﬁm‘vﬁﬂ
(%/fa?év?quf)

What are the raw materials for

‘manufacturing cement

BT Teotrme &5 & oot sy g 79

Jq?

Write the compositions of Soda-lime
glass. ‘

| Wnte the name of base of an explosive:

WWWWWM|

Give ‘some advantage of solid-state
electrolyte battery,

memaﬁm%@ﬂm"

BO1FS 0029-30-31.35 |
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() What is the importance of phosphate

fertilizer ?
FHE0 AT ¥ F?

(9) Write down the differences between
homogeneous and heterogeneous

catalysis.
Y S ST ST ﬁﬁmﬁ 9{1%131:{5
e ‘
2. Answer the followingﬁquestions : 2x4=8

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

S Teslme Fripma ikt ﬁw

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

O AR TR ST Bl

(¢ What is surface coating and-why is it-
necessary?

oj@zﬂvfﬂmﬁmiﬂﬁmﬁmﬁs?

(d) Write four essential componentsl of a
battery.

<51 @WWW%WWMI

BO1Fs 0029-30-31-32 21 ' ~ Contd.
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3. Answer the following : (aﬁy three) 5x3=15
wore. AT Yew ot 3 (Rizsaeart fofbn)
(@) Explain the functioning of lithium ion
battery. ;
TR S R e g 3t
(b) Write the preparation and explosion
properties of PETN.
PETNS &eeeiiet ik Rewies @ Raw
T ferat . :
() What is zeolite? Give one example.

Discuss about the ¢ . .
: . atal erties
of zeolite. ytie pl;j_pl,rs___s

Tl T T ——

“ﬁéﬁﬁﬂﬂ@ﬂ@ﬁﬁwawn

(d) Write a note o

| n “high- » ics.
Give fwo ex gh-tech” ceram

amples of jts applications:

3+2=5

?ﬁ%dhsf§mﬁ¢§ﬁﬁﬂﬂ~m% (it il | 29
TRA 101 St oy »

(€) What ig

fertilizer’ :

22

3+2=5 -

oS AT et B @t 2 IRES AR (R
RS GG (AT SjAF? IPNTRS AN S

- TR AN AR Oies Twize |
4. Answer the following : (any three)
10x3=30

wore frarTes ©es Tt ¢ (Rewier fofsy) .
(@ (i)

What are ceramic materials ? What
are the properties of ceramics ?-
Write two uses of ceramics.
1+2+2=5
R iz & e e «f &
e oI 76 e i ‘
(i) What is photosensitive glass?
. write the composition and
properties of photosensitive glass.
5
I SR b R 2 S T PR
oW @R i REa B
What do you mean by setting of

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

Brrst ik 3T & @2 Hors oives
ferat | o

-(b) (i}
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(i) - What are different types of metallic

coating ? 5

Rfea aole qrofi com & &2
‘Write briefly on metal spraying and
anodising, S
R CF 9 GveidRies Ra@ s
UGS TR |

What do you mean by deactivation
and regeneration of. catalysts ?

Name &o industrially important
catalysts. ' '

- Wﬁ?ﬁf@mqmmﬁswcf
T B @ g e e

WWW%QM

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

' 2+1+2=5

R AR 757 2o s v ) P

%Z?TW‘T el Gt e arg A

Write 5 short notes on solar cell

and polymer cey, 2Yex2=5

24

-BO1FS 0020.30.31-32 25

(e) What is surface coating ? What are the

objectives of surface coating ? Discuss
the classification of surface coating.
: | 1+3+6=10

NReIeR [FaE@ ST =11

Write short notes on the following :

wers e Rac vy ot e e

) Filler

R
(i) Enamel
R
(iii) Dye
W/
(iv) Nitriding process
AiEgfoe o

(v) Cyclonite

BRI




OPTION-D
Paper : CHE-RE-6046
( Research Methodology for Chemistry )
Full Marks : 80

Time : Three hours
1. Answer the following questions : . 1x10=10

OeTS WAl 2Ty Teq T o

(@) Name two €xamples of secondary
sources of literatyre survey.

Literature survey-5 751 (el e sy oyl |
(b) Name one Chemist

Iy Journal published
by Elsevier.,

(c)

(d) "What is self-
Self-

Plagiarism -

Plagiarism S e

() What do .
MSDS ? K ean by abbreviation

MSDS I & ey

BO1FS 0029-30-3 1-32 26

B

- (9)

(h)

(1)

0)

0
1P 0029.30.31.32 27

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

T O BT oA B [ Bz o 39 |

Name one Search Engine for searching
a science journal.

e i @3 KRR i 7EE = 9
Search Engine=¥ w15 ferf |

What is H-index ?
H-index 3 {9

What is a ‘ChemSpider ?
ChemSpider 3feics & e 2
What is ChemDraw ?

ChemDraw &0

Answer the following questions: 2x5=10

VTS il ebsoryes e i ¢

(a) Write a short note on Beilstein

database. A
: st el |
Beilstein (OBIEE® (o1 40! 5}%}@7@

Contd.



(b) Discuss the role of SciFinder for
researchers in Chemistry.
SciFinder-9 R sit3e R 713w 7@
ot | ‘

(c) .Mention the important steps to be

foll.owed while writing a literature
review. '

TR R 3Ty sificaToent wReizer s
R sTwel o/ @M St foray |
(d) What is plagiarism in research ?
NI TR et R gy

(e) Name fourintérnet sources for research

in Chemistry,.

NINMS Index E Ryo
Index RRF gy e I.

BO1FS 0029-30-31.32 44

(e)

BO1Fs 0029-30-31-32 29

() Discuss the main features and

advantages of UGC-Infonet..

UGC-Infonet I3 WHEPHR wR 2%
R Tt o |

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

Tee T Ree aemme Ry o
SREITZS PPRIFR Rmes B e by Tl
it | | .

(d) Discuss briefly the safe storage and
disposal of waste chemicals used' in a

" chemistry laboratory.

e i TS TR AT 6 AT R
< 2R vaeE |

Why plagiérism should be avoided in
academic writing? _ :

- e Bt T (YRR T T8 2
et e e

. Contd.
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(b)

() What are the methods for safe disposal
of explosives ? .
Rewie Reie Fee 9 3E & @om 15
SRETIN A A2 ' '
- Answer the following : 10x4=40
(@) What are Search Engines? Write few .

* lines on different Search Engines.

. 3+7=10
Search Engine WH &2 7 Search
Engine-3 Rt eitervm S By

. Or/9%q '

Wl:l'at is meant by g database ? Discuss
briefly about some of the databases
used by researchers in Chcmistry

3+7=10

Describe the mea

- ning of i
Article. What inf, g a review

Imation can one et
- from the abstract of the review articli ?

Name two online
platf
Chemistry Journals, i ;iae.r:;l—floé

BO1FS 0029-30-31-32 - 3¢

Review Article Jfeer & 3@i? Review

articleS Abstract3 #id SIfS (LR ©Y
AR A I3 TR | TR Ao [T

IR T 51 SR SeTetian (oGP i T |

Or/w%<1

' Define mean, median and mode.

Mention two merits and demerits of

each. 10

}Mean, Median or Mode3 ¥R@! &t |

- elteReE g AR S SRl B

(c)

5 .
O1FS0029.30-31-32 31

What are 3R .conc,‘ept in a chemica;
laboratory ? Explain the hierarchy o

=10
waste management. 5+5=1

<o R 3R R R T =
e S SR B A

Bl
Oor/a4 |

| ssive
component aCtiV('a and iII)‘CauitS?
components in electron.lc c uits
Draw the basic schematlf dlagz"r+6=10
a SIDeCtrophotometer. .

Contd.
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Eatiociniks (I

SERET RAU B R i R BT
o7l | (i3T5 N0 GOIR TR BAIAIRIR E

Explain the following in Bri_éf: 2x5=10

woTe AR 5 SIS s

(i) Blogs (@)

(i) Science direct (5iZGE3)

(iii) Impact factor (303 C’Z@'ﬁ)

(iv) - Literature survey (32} &%)

() Standard deviation (s Rpife)
Or/S3dt

What afe the stebs to be taken care of

- for the. preparatlon of poster and oral

presentation ? Elaborate. 10
AR AR GNRF TG (Fao & 47

| - SAReEe TR AR Rgeei
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