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CHEMISTRY

(Regular Elective).
Answer the Questions from any one Option.
_ OPTION - A A
Paper CHE-RE-6016
( Green Chemistry)
Full Marks : 60
Time : Three hours
| OPTION-B
- : Paper : CHE-RE-6026
(Industrial Chemicals and Environmerit)
Full Marks : 60
N ' Time : Three hours
Paper : CHE-RE-6036 o
( Inorganzc Materials of Industrial Importance )
Full Marks : 60 '
Time : Three hours
' OPTION - ‘
Paper : CHE-RE-6046
( Research Methodology- for Chemistry )
Full Marks : 80
Time : Three hours
The figures in the margin indicate
Jull marks for the questions.
Answer either in English or in Assamese.
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‘OPTION - A
Paper : CHE-RE-6016
( Green Chemistry)
Full Marks : 60

Time : Three hours

Answer the following questions: 1x7=7

weTe fRal SRR Ued il 8
(d) Gréen chemistry refers to
ca%w A JE

) duce
o Iifaz,r,u-dous chemicals

ﬁwgﬁ‘]ﬂﬁﬁs W@Wm%@’ﬂ@“

g

| (i) . Study of extremely slow reaction

o cerczdtt ifew R e
(i) Study of green leaves
CIOE AT T
(iv) General chemical reaction

Tgigs IS [

BO1FS 0029-30-31-32 - 2

the use and production of | .

'.(b) Disease caused by‘ Cd pollution is

Cd-X aqaed e =1 @Ry g
(i) Minamata" dlsease
Ry e
(i) Ttai-itai disease
BB @]
' (iti) .Méthemoglobinemia
| (iv) Wilkinson disease
- TR @R

() Which gas was respons1ble for Bhopal

‘gas tragedy ?

Sl cﬂiﬁﬂﬂ’ﬂam @WBI cﬂﬁﬁ%?
(z) Methyl isocyanate |

iz i eI
(i) Methyl cyanide
fizeT sicamize
(i) Potassium cyanidg
(iv)- Hydrogen cyanide
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(@) * The. most, preferréd green solvent is

- wibiEetE @R IWEe ¢Ivw TRERY TH
: '(z) Water
(i) Methanol
i
(i) Ethyl acetate -
i ofove
(iv) Benzene
@ ew

{e) * Which of the following is not an atom -
' economic reaction ? :

| meqﬂﬁﬁwﬁﬁ%mmg '

(i) Addition reaction .
Gt Rig

(ii) Elimination. reaction
et R

(iii) Rearrangement reactlon

omReneT R

(iv) Diels-Alder reaction
Diels-Alder fRfern
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() Which principle is NOT part of the 12
principles of green chemistry? -

T (IO S T PR 12%1%.

o Wy

(i) beSigning safer chemicals
st e 1% .

(u) Atom economy .
Kirksctil

(iii) Use of catalysts
SO IR

(iv) Designing chemicals with the
- longest possible degradation time

WWWWWW
IR s F

(9) ‘{\tom economy for the following reaction
- is , ' '
ICEE ﬁ%ﬂﬁfﬁ Atom economy T«
CH3 -CH = CH, + Hg——>c1t;r3car2015r3
' 0 75%
(i) . 50%
(iii) 100%
(iv) 90%
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- 2.

AnsWer the following questions :

w—ﬁmmm%wﬁm

(a)

Define percentage yield. Above Wh?.t
percentage . yield a reactlon is

' con31dered as good ?

W%&WWWIW%&WW

. R esR© QT <ot Ritrars ol [
3 oop I W2

(®) .

@

What are the merits of using super-
critical carbon d1ox1de as a green
solvent ?

.m%@mmﬁsmwﬁ@?%@fﬁwwﬁ—

PTG I[P IS eedrEE [&F?

..Give two examples of chemical reactions

assisted by ultrasound.

S SRACS FRATS FA z?/ﬁ%rﬂﬁwct

A

(@

What are solvent free and solvent less
_processes ? Give example.

| 7 TS IS U T 2R T @mv%mw -
ﬁan
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2x4=8

3.

_ Answer any three of the followmg

5%x3=15

&R Rl fofant eee et Bl g

(@) Define atom economy. Give one example

(b)

(©

BO1FS 0029-30-31-32 7

each of Rearrangement reaction and
Addition reaction of 100% atom
economy. -

€5 TP e Al | ATPRCAT e
Qe RiF 4o @it 100% @B
Tl 3o R Tamd famn

~ What is biocatalysts ? Give two relevant’

advantages and two limitations of
blocatalysts used in the chem1cal
reactions.

SR IR zﬁramfémsaﬁmmﬁ?
WWWL '

"How will you carry out the followmg

usmg a green approach ?

Wmaﬁw '

(i) Methanol to acetic acid

(i) Benzyl bromide to-benzyl cyanide

Contd.



(d)

: o

Descrlbe the green synthesis of
" Hoffman’s elimination reaction under

microwave irradiation (MWI) in water :
~ solvent.

- .Wmﬁﬁm(m TR wﬁ)s’w@ﬂ—ofﬁ
TR T ﬁmaa Gﬁ?@m AR 39

Bl
What are the goals of green chem1st1y ?

Taking example of green synthesis of ..

adipic acid explain that green chemistry
incorporates pollution preventlor}
practices in the manufacturlng o

_ chenncals

G‘KWWW% Rre PR &ﬂfﬁ“ﬁ
s TR Tnigad f3picet Tt i 0 T
AR ATLR TeAA I CFq® (oS PIE e

ol 1Y B TR ety i ol |

‘Answer any three: 10x3=30
(@ Explain the important points

considering in des1gn1ng a green '

synthesis.

CIOERI R vff%asmmn— ﬁ@raﬁa
TR A e Rew i 30
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()

()

(@

(e)

BOLFS 0029-30-31-32 - 9 .

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

e T 12ﬁ‘1ﬁﬂ°{f@aﬂﬂ?{—ﬁ¢tm

| RAR R BAD N T =

What are green solvents ? Explain with |
an appropriate example. Discuss two

- methods for utilizing CO, as reactant.

WWW%Wf’ Bt ol T

R N ] cozﬁ%?wfismww

WWWWWW|

-Discuss’ how green chemistry works

towards sustainability. Write a short
note on usefulness of biomimetic

: reagent

: mm m%@wwﬁmvmm

SIEB F1| Co SR Ridwes e
O (RIS B1 BY (B it |

Compare the traditional and green
synthesis route of paracetamol.

CIIDORETR TR AT~ T GOERI
RO AL oA
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(7 What do you. mean by future trends in
green chemistry ? Write briefly on
combinatorial green chemlstry

. CibE PHER SRTeT eRerel Jfewe [ J@e
ARG (os TR [aw sz Bl

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

1. Answer the 'followihg questions: Ix7=7
TR PTRT BT ol ¢
‘(@) Which commer01a11y economical by
product is obtained from the refinery
catalytic reforming p'roces's")
NIRRT Seioe Wmaa iR o[ IRt
Colll A2
@ CH,
(i) - H,
(i) CI, .
(iv) CO and H,
(b) Which raw material is used in the -
production of water gas ?
©FR IS G35t AND AT (o7 SestmAe
YT | =\
(i) Natural gas
AP (o -
(i) Biofuel

o) T

| BO1FS 0029-30-31-32 11 Contd.
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(o)

I N (d)

BO1FS 0029-30-31-32 12

(i) Naphtha

- ()’ Tokyo smog

(i) London smog

' renewable sources ?

)
(iv) Bituminous
Photochemical smog is called:

AR (FRIT ST A -
SR cot

AT (IR
(iti) Los Angeles smog
TR R R
(iv) None of the above
AR (IR, A
Wthh of the followmg is a type of non-

O (T wﬁ?ﬂmﬁﬂ T AIIT?
(i) Nuclear energy :

sl «ife
(i) Solar energy .

CTe <&

(e)

BO1FS 0029-30-31-32 13

(iii) Geothermal energy
- peR e
(iv) Hydrogen and fuel cell .
YA T T T

Which. of the followmg is not a use of

hydrogen peroxide ?

O (I ﬂ?g’mm cﬂa’@?ﬂﬁ W FPN?
(i) Teardrop

L5l ol

~ (i) Bleaching agent

Reg=
(i) Disinfectant
(iv) }’Antisép_ti'c‘
et

Atom bomb is based on the prmc1p1e
of

SR, N o (PTG er%rzna @S (oAN
W m . L.
(i) Radloactivity
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‘(ii) * Nuclear fission
RN Rerw
| ~ (it)) - Spontaneous fission
(iv) Nuclear fusion
~(g) Zone refining is a method to obtain
(oF PP oo (PICE! Al I A
(i) Ultrapure non-metal
TfoRer SUp
@) Ultrapure gas
- ofeRem iR
(iii) Ultrapure metal
wfeRum 4o
(iv)' Ultrapure water

sfoReg ANt
2. Answer the following questionsf 2x4=8
O T Te o g
 (a) Why.industrial fertilizers are considered

. as major contributor to eutrophication
of fresh water body ?

BO1FS 0029-30-31-32 14

().

(c)

(@)

Answer any three from the following :

STTAT AT AT AT TSR 24

wfRe QAR I /W oy w9 e

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

ST Fe WRITIT TS | ALY ﬁs?
IR R e Tagee il

What is eutrophication ?

| WWW‘T%?‘.

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

g WWW&?‘?WWWW

e e

5x3=15

@

Discuss briefly about the nitrogen cycle.

I2G To b R S SCetie=t 4|
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~ (b)) What are the sources of oxides of
nitrogen in atmosphere ? How these

©

(d)

(e)

oxides depletes ozone layer?

| AT Ao SR Beot e @R

W@ﬁv@mw’wm mmm‘«’

‘What is ground water pollution ?
- Discuss the factors which causes it.
1+2+2=5

How can we reduce it ?

G Sl e RN R qmte € AvEel (RS
2 W @ @Y IR_7 A2

What are particulate matters? How -
they pollute air? What is AQI? Does’
parnculate matter effect in AQI? ‘
; 1+2+1+1=5" "]

ofiafell 52 SMIRNZ I RS LS WA ?
AQI 2 AMLIR AQIS eoRI (IeTiZE 2

What is bio catalysis ? How it differ from |

chemical catalysis? Write one

advantage and one disadvantage of

blocatalyS1s over chemical catalysis,
1+2+2=5

S e R RS SR o A

42?7 G- DB R w0 W.{f%ar

ol
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(@) 0
N

(iti)

®) 0

Answer any three from the followmg

10x3=30

Describe one manufacturmg
method of « common salt. Write two
uses of common salt. 3+1=4

e TR B AT @S I |
FAIN 757 TR Fn

Write all chemical reactions
involved in- the preparation of

sulphuric acid. 4
PAFORS AR elw% THT(.EﬂT amwﬁas

TR B

Mention one 1ndustr1al use of each

of helium and nitrogen. .2

R e [R5 S /Y]

«oitE Trize |

What are different categories of
water quality parameter ? Give two
examples of each. ' 3

“onﬁﬁwcn@qaﬁr—amﬁsﬁv

BO1FS 0029-30-31-32 _17 o

RN 7o omidd |
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@

(e)

reaction ?

() Discuss the different sewage -
- treatment methods. S

a@f@?ﬁ@%@ﬁ'%%ﬁ‘%ﬂl

- (i) 'What is- TDS? How is it

- determined ? 2

- DS R TDS. G el A

_() Describe any ﬁve non-conventlonal .

‘ energy sources; 5
oFBr TR e e fmca TR
4l

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

wERige =i 1Rt o SERTIE Fr |-

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

sustainable development. What are its - |

components ? ) . 2+3+2+3 10
mm%?ﬁmmmﬁm
mnwﬁaﬂﬁaﬂ\wﬁmn?@ﬁwﬁs
e

What is green chemistry ? Discuss the

_principles of green chemistry. Why is g
greener chemical reaction more .

desirable than a conventional chemical
1+7+2=10

BO1FS 0029-30-31-32 18

0

BO1FS 0029-30-31-32

T UGS S -

TR I 311 e5fere apnaie Ridrees

eSS Rt Rn o g

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

1+2+2=5

ﬁ%@ﬁicﬂ‘iﬁi?@ﬂ oivee ot
a forat| @ (TR O T
T TS o2 :

(i) Discuss ozonisation method used

for purification of water. What are
the advantages and disadvantages
_of this method ? - 2+3=5

AN RS T SrIEs dwet Raw
mlaamﬁqﬁmmwﬁw%
e .
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( Inorganic Mqterials of Industrial Importance)

1. Answer the following questions :
=reeee Al TR ey fim g

(a) The colour imparted by ferrous oxide

e

(c)

(d)

(@)

BOL1FS 0029-30-31-32 20

'f&ﬂ%%sw%%mmﬁww

. SO e BetmTE Bt

,WWWW@W&%@WM|

OPTION - C
. Paper : CHE-RE-6036

 Full Marks : 60
Time : Three hours

1x7=7

in glass’is (Fill in the blank) -

e I T Bl et o .

| (7] 5% 979 1)
What' are the raw materials for
manufacturing cement ?

?{?I?

Write the composmons of Soda-lime
glass.

Write the name of base of an explosive,
Rewpras 31 otaiseR i

Give some advantage of sohd -state
electrolyte battery

BO1FS 0029-30-31-32 = 21

() What is the 1mportance of phosphate

_ fertlhzer'v)
| tﬁ’mﬁ“&‘ AR o9y e

(g) Write down the differences between
’homogeneous and heterogeneous

catalysis. o
PTG O SPTPTY SIRGR L R s og
fertn - '

Answer the following questions : 2x4=8

(a) What is the role of gypsum in

manufacturing cement? -

PG Tesivrs v Sl &2

(b) Write down the essentlal quahtles of
- good fertilizer. '

WWW@@WMl ‘

| 1(c) 'What is surface coatmg and Why is it

‘necessary ?

qﬁamm%m@ﬁmﬁwm

| (d) Write four essential components of a

‘battery
G (OO b1 IS E‘Wﬂm |
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3. Answer the following : (any three) 5x3=15
wete AP Ol ol ¢ (fRemeen fofHe))

(@) Explain the functioning of lithium ion
battery.

o o @ FIGeleeT i 7 |

{b) Write the preparation and explosion

properties of PETN. - 3+2=5
PETN= eRgeedle oiF RowRs o1 [aw
GEIl |

(c) What is zeolite ? Give one example.
Discuss about the catalytic properties

of zeolite. : 1+1+3=5
e 62 o oniese a | fersii2e St
o [E oncensal s

(d) Write a note on “high-tech” ceramics.
Give two examples of its applications.
3+2=5

“gz-(5%” Hifie REw @t Gt 14| S3m
SIEEGs oACEsE Nl

(e) 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

BO1FS 0029-30-31-32 22

Tefers AR T & 3@l 2 IS M @R_T
AT TS (FCEAE 2242 WS AN A=
TSR AR AR HieE nizel |

4. Answer the following : (any three)

10x3=30

wote T Tes B ¢ (Riceiea fofor)

(@)

(b)

(i) What are céramic materials ? What
are the properties of ceramics ?
Write two uses of ceramics.

1+:2+2=56
i smimr & B ol of &
e ocaifie= 7or 92 Fratl

(i) What is photosensitive glass?

write the composition and

properties of photosensitive glass.
5

S @R i 5 2 ST AT P63
Toliwla S goie e o |

(i) What do you mean by setting of
cement ? Explain the chemistry of
setting of cement. 1+4=5
Brrsa (oo 3T & 3ot 2 oors Gives
wafiEs g elfrarTes [aw a2
feran
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(i)
€ @
(i)
@
(i)

What are different types of metallic
coating ? 5)

e o grealm @oe 5 e

Write briefly on metal spraying and.

anodising. S

19 F@Waﬂ‘[ﬁ@?ﬁﬂtﬂﬁﬁﬁ
S 4 |

What do you mean by deactivation
and regeneration of catalysts?
Name two industrially important
catalysts.

Wﬁmqm?ﬁw%wﬁ.

e & et 7or Sopificeia w=is]
S0 A forall |

What are the two classification of
alloy ? Give one example of each

type. Write a note on gold alloy.
2+1+2=9

qiod 70! 2R [ /e gty eiied
@b Tmirsdl el (e 139 digd fRacd
ferat |

Write a short notes on solar cell -

and polymer cell. 2ex2=5
GTR (R 9 I g [ 9
oy (Ol foril |

BO1FS 0029-30-31-32 24

(e)

BO1FS 0029-30-31-32

What is surface coating ? What are the

objectives of surface coating ? Discuss

the classification of surface coating.
" 1+3+6=10

WM%QWWW%?WW
fResE [T SicEna 54 |

Write short notes on the following :
j 2x5=10

U5V ﬁw‘ﬁ{@ [GE(63 b‘g (Bl fovit ¢
(i) Filler
7IF &
(i) Enamel
GG
(i) Dyess
G
(iv) Nitriding process
TG efern -

(v) Cyclonite

DI ID

25 ; COTLtd.




_OPTION-D.
Paper : CHE-RE-6046

(Research Methodology for Chemistry)

(®)

(c)
(@)

(e)

Full Marks : 80

Time : Three hours

| 1. n,_An,,sWer theA following questions: Ix10=10
s ARl e T ¢
>(a} Namé two examples of secondary

sources: of hterature survey.

Literature survey—ii 757 9 o i 11|

_Namé one Chemistry Journal publisheq
by Elsevier.

Elsevier 31 SpH w QWW s .

CIE NG ITR
What is IMRAD in poster display ?
Poster (73RIRCST SRPRA 31 IMRAD ity fse

What is self-plagiarism ?

 Self-plagiarism I e

What do you mean by abbreviation 3

MSDS ?

- MSDS it & 3eiwe

(9)

(h)

6

Answer the following questions :

Draw the symbol of a chemical reagent

-which is posing to be. he’alth hazard.
'WWWWQWW%WWI

Name one Search Englne for searching
a smence journal.

ﬁwaw@aﬂaﬁmﬁ«mwwm
Search Engme% et

What is H-mdex? .

' H-index-ﬂK?{ 154
'~ What is a ChemSpider ?
'ChemSpider I & gt

What 1s Chem_DraW ?

ChemDraw &¢

2x5=10

() Write a short note on Beilstein

database

Beilstein C@WNNWWMI

' 1FS 0029-30-31-32 27 : Contd.,
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(b) Discuss the role of SmFmder for
. researchers in Chemistry.

SciFinderd TR MRS R9E T2 I
fevan
() Mention the important steps to be

followed while ertlng a hterature
_reVIeW

Wmmﬂﬁ—lwmaﬁa?agw &
B siveseel o) SCe BT T

~ '(d)' What is plagiarism in research ?
TS (ST TR s g

(e) Name four internet sources for research
in Chemistry. |

WWWW%&WW%{W

3. Answer the followmg questions : (any Jour)
- | 5x4=20

weTe Al e Ve T 8 (Riesrer iRy
(@) What is the meaning of index in
research ? Briefly explain the different
‘types of indexes known to researchers.

S Wlndexﬂm%9wmﬁ%
. ‘ _'Indexﬂﬁﬁﬁmﬁ‘ﬁl

-
| -~ BO1FS 0029-30-31-32 28

(b)

()

(@)

. Discuss the mai'n' featur‘eél; ahd'_'
' advantages of UGC-Infonet. '

 UGC-Infonet3 J3J taﬁ@w{i S 3?11?

ARuPTTE o4 |

What are the beneﬁts of citatioﬁ's"? How

to put references in research for .

artlcles ? Give an example.

eSS ReTe ates foe el
Wﬁmﬂ@aﬁmﬁm? «ﬂﬁr%mi‘«i

ﬁiﬁ .-

Discuss briefly the safe storage and.

disposal of waste chem1cals used in a

' chem1st1y laboratory

—awmaﬁmmw9ﬁhwma—awmﬁ¢vwmﬁnﬁmvm _
WﬁmWﬂWWﬁf@mﬁw R

aﬁﬁ AR oYCT T -
' (é) Why plagiarism should be avo1ded in
: academic writing? -
R Tl cﬁnq\%a S\ ‘q‘q
el e |
BO1FS 0029-30-31-32 29 . Contd.
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SR T R @B S T R TR

Rl | oI O TR B vl Bt S

- PR e 5

@

Explain the following in brief:2x5=10

weTe FRIIRE 53 TR 1 ¢

- (). Blogs (&1)

(ii) Science direct (Bfi'ﬂ%@@)

(iii) Impact factor (3C=1% FIR)

(iv) Literature survey (g -ﬁ'?{)‘
(v) - Standard deviation (W% RpfS)
| Or/<%q! |

 What are the steps to be taken care of

for the preparation of poster and oral

presentation ? Elaborate. 10
ABT R (NRE Torgsi (s & 490R
sMrwet 77 AR Rgeeim &) |
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