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CHEMISTRY
(Regular- Elective)
Answer the Questions from any oné Option.
| OPTION - A -
( Green. Chemistry)
" Paper : CHE-RE-6016 -
Full Marks : 60
 Time : Three hours
- 'OPTION-B
( Industrial Chemicals and Environment )
: Paper. : CHE-RE-6026
" Full Marks : 60
Time : Three hours.
OPTION - C
( Inorganic Materials of . Industrial Importance )
Paper : CHE-RE-6036
Full Marks : 60
Time : Three hours
. -OPTION - ‘
(Research Methodology for Chemistry )
Paper : CHE-RE-6046
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)
1 AnsWe'r the following qu:estié_)né . 1x7=7
e il o e s
(@) Green chemistry is also called ____
| m@w T e @RI =
@) life chemlstry
(ii) 'erivirbnmehtal chemistry
(iii) organic chemistry
- e e Rew
- (iv) - sustainablé cherhistry :
TR aﬁm e

(b) . Whlch of the followmg is the greenest
solvcnt?

._4Wﬁmmwﬁm¢mﬁﬁmmv
). Formaldchyde '

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



(ii)' Benzene
fiii) Ethanol
: R
(iv) 'Wat_er .
i
A"(c) .Mmamata disease is a neurological
' sysndrome. caused by

: Wmmmm_am'

=
fi) mer.cﬁry pdisoning‘
,(ii): silv%r pqisoning

- (i) antlmony pmsomng“
| afovR R
(iv) “All of the above.
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(d) The atom economy obtamcd by green
synthesis is in the range of

| FRES R cw'aw mwﬁ% IR
ﬂﬁ’ﬁ L]
() 90-100%
(i) 72-82%°
(i) 60-72%
(iv) 40—50%

(e) ._'Whlch of the followmg is green reagent
E used for methylatlon reaction ?

ﬁmmmm@mm

IRTS 7
) Methyl .halidfe |
Rz @t
(i) Dimethyl carbonate
(i) DMS
%ﬁ’l;ﬂﬁ
(iv) All of the ‘above
@5 IR
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i) Sir Robert .R’obinsdn’s proposed
biomimetics synthesis for which of the -
following alkaloid ?

(PR GG 24O FRT? ‘
(i) -~ Norephedrine
(i) Loline
(ii) Troponin
(iv) ‘Thiostreptone - -
P EHAGS

. (g9 What -térm is used to describe the
process by which a synthetic 'prgcgdure
s 'dexfelopéd such as that it'is suitable
for a production’ plant? = . _
R aifimie w91 e et Refe w1
T S T T o oW AR TAYE iR
efEoet 3 R [ o R T W
i) Plant development
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2.

- ({) - Product 'developmem;

(iii) Process development

- (iv) Productlon developrrieh;t

%evnmﬁam_

Answer of the followmg queshons 2x4=8 . E

(a) Usmg a blocatalyst how is adibie acid

synthesized from D-glucose? .

mmweﬁ f%—qas’@awafeﬁas

) aﬁ@mwmﬁ@wmz
.

- free reactions ? Explam vnth smtable
- example. '

'mwﬁmﬁqﬁmﬁsﬁs?ﬁml

What are the advantages of solvent-

'-V@mq*cawmn

. What are the merits of . using super-

o

crmcal carbon d10x1de as a green

- solvent ?
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m@@'ﬂmwfiﬁm Emaﬁﬁﬁmasﬁwwﬁ-
WWW@%‘T&R%?

(d) ‘Write some - special features of ionic
11qu1d at room temperature

m@wvwﬁaswﬁsmﬁmthﬁ@r
o

3.' Answer any three of the followmg
L - 5x3=15

QWR'ﬁk#nwrﬁ#ﬁ#amﬁiyaaﬁ#m:
" (a) ,'N'ame' some- green reagents. Explain
~ their role in organic synthesis.
- R GiEE Rt am i ek
TRCITIS (IR QR gt A1
(b) “Catalytic reagehts"are preferred in
place of stoichiometri¢ rea-gents
: Explam with an example:
WWWWW@&W
"‘@Mﬁ%ﬂ?ﬁﬁniﬁf’@ﬁﬁﬁﬂGEEQHWMTERH

, () What are solvent less’ p'rocess_es? :
. Explain \mth examples, ‘

BRI AR R S ———
, Rall
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(d) Write notes on the following :
. (i) Crown ether, and
(i) Supercntlcal Co,
. _. © as a green solvent .
- iea mRe Rofet 5 (R Bl <
() TR E
(i) FARREGEE CO, -
; ‘(e How will you carry ‘out the following
using a green approach?. .’ .
() Methanol to acetic acid, and
(i) - Benzyl bromide to Benzyl cyanide
. GOSN <15 797 IR FARREER e
i IR -
() B s aﬁsﬁas aﬁﬁa we
) @@ﬁﬂaﬂﬁww @WW
. 4. Answer any three : - - -~ . 10%x3=30

Rt fofibta Bes <1 5

(a}: Describe the green synthes1s of the
followmg compounds under microwave
1rrad1at10n (MWI) 1n Water solvents k

5+_5‘10

| (.i)" ‘Hoffman’s elimination, énd -
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(i) Oicidation of alcohol’

ﬂfi@m Rl (4T BFE 1.3 TS orre

| mﬂm«ﬁmfiﬁm TG e T

LY W o
) §$aﬂaﬁwW$1GW$
() T

(b) What are blocking and de-blocking

‘. procedures in organic synthesis? Are

they green techniques ? Justify.

| (GRR TRORER SR OIS S-SR 2iférR

2 T QTG CFIETCH 2 ROl o7t |

() Compare the traditibnal and green -

synthesis rout’ of synthesm of
paracetamol

-~ (RITHINER AETR ATo_NNS e m@“@m
FE o e | o
' (@) What are the limitations of conventional
method of synthesis of catechol?

Propose a green method given by Frost
-and Draths. ° : . 6+4=10
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ﬁsﬁs?ﬁmw«wmwaasm@m'
oEfe Bl

(e) Describe the four strategies of inherent
safer design. Explam each with at least
one example. C 5+5=10

R e fowizew b1R0! T < 1 |
WﬂﬁWﬁ@MWWl :

i What do you mean by’ future trends in
| green chemistry ? Write briefly on
biomimetics (biomimicry) or bionics.
~ 6+4=10
. (o PR SRyt @ee FE & 3o
A (ERRRY) 7 AR R
o F‘*IH ‘
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OPTION - B
Paper : CHE-RE-6026
(Industrial Chemicals and Environment)

1. Answer the following questions: 1x7=7
OeR erTRe Teq ferdl ¢

(a) Biogas is composed mainly of
and carbon dioxide.

1S (NS YIS HiE T TIITTIG
AT | ,

(i) cthane
B
(ii) chlorine
FIeC
(iti) methane
e
(iv) methyl isocyanate

f2i2s S2BHIED

(b) Which of the following produces fly
ash?

ToR (0K 7F T2 QT G T2
(i) Steam power plant
A *fE 4T
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(ii) _T.he.rmal power plant
U el e
(iii) Steél power plant
(iv) Nucleér power plant

wrﬁaw%m ;

__'(c) . Which of the followmg is ‘not a
nitrogenous fuel ?

o @517@! ?ﬂiﬁm ‘@1@‘4 ?&‘«' m?
B (i) 4 Superphosphate
 pARTEn
i) Urea
(iii) Ammopium. nitrate
(iv) Ammonium sulfate

. 3 (Sem-6/CBCS) CHE RE 1/2/3/4/& '121



(d) Which one of -the following is a
' mcchamcal means of treatlng industrial
. effuents?

wmwﬂﬁe&mﬂﬁm«m
NG ? .

(i) - Oxidation
-
(i) Chlorination
FRE=
(iii) -Recycling of waste
() Sédimentat‘ién
' Cﬂﬁw

.(e) Which of the followmg is an mert gas?
| woR @G ﬁsﬁtf o1Z?
| (i) Hydrogen
'(ii) Acetylene
. (iii) Phosgene

(iv) Helium.
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() - Purification of silicon and ’germanium
is done by which method'»’

‘mmwﬁ@c—%ﬁwmmﬁm

N I T2 |
(i) Fractional dlstlllatlon
R s

| (ii) Zone;reﬁning

WA |
(iii) Mond’s process

~ (iv) Van Arkel method '

(g9 The most commonly used disinfectant -
for drinking water/throughout the world
is

W@mﬁm@ﬁﬁmﬂm@% :
CR A IR e

(i) Bleaching powder
B oter
(i)~ Caustic soda
%% 5et
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(i) Hydrochloric acid
FgsRe URs

(iv) Hydrogen peroxide
LET (RHRS

2. Answer the following questions : 2x4=8

O eXPTIRS Oed fordl 8

(a) Mention one industrial use of each of
helium and nitrogen.

SRR W NIR50ER SN IRTIR GOICP
Trizge fa |

(b) “Carbon dioxide, a non-pollutant, is
perhaps the singlemost important
environmental questions faciﬁg at
present.” Discuss in terms of
greenhouse effect.

“43 JZET WS T GIRAHRC, b1 TGS
TG ARG 2% [ (T8 92 (%S USRI
fefee nmms 11

(c/ What are the broad catcgories of water
pollutants ? Discuss.

T GESR 2K SN 7 St 9 |
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(d) Justify descnbmg the sun as “an ideal
energy source.” :

W«ﬂ’ﬁtW*ﬂ%‘iﬁﬂﬂ”fiﬁKﬁ{%Wﬁaﬂ

3. 'Answer any th‘ree from the following :
‘ 5><3 15 -

&R Rpieert fofaor e e o ¢
- (a) D1scuss ozone hole and its effect on
. human health.

L oW Rel W T TR eoS W EASN
o wtcam ==t
(b)) Write notes on :
i) .Reverse osmosis
(i) Phot'oche_micai smog
“(¢) Define biocatalysis ?. How does it differ

from chemical catalys1s ? Give examples
.of biocatalyzed reactions. ‘

TOR SRS 2 AN SREGIN IS TN
ﬁ@_%?,mm@aﬁmﬁmﬁw
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(d) How is potassium permanganate
manufactured indust}ially? Give two
applications.

TSI 2BTRa ARGRAED (A oFS
7| 2W? R oI 7R

(e/ What are ferrous and non-ferrous
metals? Give some uses of each

category. 3+2
(G112 % SE1R 41D [ 2 005 ©Iid (FR0
Twizge Wl |

(f) - Describe the methods for estimation of
NO..

X

NO_ ez 9B »rate i 4 |
4. Answer any three questions : 10x3=30
woR [ fofbr 2is e fowi g

(a) What is green chemistry ? What are its
important principles. 3+7=10

(AT TGS [ 7 BAIE YETOE TR S5 <5 |

(b)) How would you broadly divide the fnajor
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.



amwaa 24 TR (@ ReTew

WWW@WWW'.
Wl AT TS @W’{cfamwﬁas (THRE
i |

(c) IMlustrate and explain ‘the h'y'drological '
-+ cycle. Write briefly about the impact of

 water poliuti'on -onr aquatic ecosystem.
5+5=10

Zm vz R MR TR Bl | o AR

| meﬂa—wva@«mﬁa@mﬁsm|
(d) What is ecosystem ? Give ari account of
different types of ecosystems. Define

' sustainable development. What are its
components? ' 2+3+2+3 10

e Aoy R R oI 2o Raw
leﬁmzwwﬁmnmmmﬁs .

e

(e) Define nuclear fission and nuclear
. Fusion reaction. Give one-example each.
Write brieﬂy about the disposal of
nuclear waste, - o 5+5=10

ARSI PR o mqﬁas FCAE
G GOt Surgad aH | sfieRe e -
s Fovife mmwm.
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0 ‘lje,scribe the r‘;iethod for the commercial

~ production and application of the

. following :- . 2%x4=10
e fraARR TN @Qvn*—»: W RIEEG

FoAFS T [ ¢

(i}; Common salt
MRS TR
(i) Hydrochlonc a01d
 zReERe oo o
(iii) ‘,I;Iydrc;ger; pel_"oxidé '
| g eREE
N (iv) .Ble'achir;g‘ powdc;; |
B Ao

" (g) Discuss -briefly about nitrogen cycle.
What are the sources of oxides of

. nitrogen in atmosphere ? How do these
o oxides"deplete ozone layer ? 3+3+4=10 |

wﬁimmﬁm%mwlmm
A2 HrETe TZeY Ceas [ e ¥
| STIRERI e ?a%mmw'e

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 19 L :. - Contd.



"OPTION-C
Paper " CHE-RE-6036 -
( Inorganic Materials of Industrial

Importance )E
1. Answer'the following‘questions': C1x7=7 -
- wore fral AT W forat ¢ |
“fn)  Which of the followmg is Wllklnsons
catalyst ? |
;:IBTW fooss @i‘cﬁﬁmm Wﬁs .
2

(i) RhCL(PPh,)
(i) RhCIL(PPh;),
| (iii) _RhCZ(PPhB)a
(iv) K,[PtCL]
(b) What is the 'negative catalyst used in
decomposition of H,0,? ° ‘

H,0, Reems 95 (a1 4919 S5l

IS

. 3 (Sem-6/CBCS) CHE RE1/2/3/4/G 20



2.

{c)

@

(e

Give an example of non—rechargeable
battery.

- Rotceieet RO @t w‘f ﬁm |
What are. complex fertlhzers ?

Eﬂ%—ﬁﬁﬁi?

What .do you mean by regeneration of
catalyst?

W@Wmﬁﬁﬁiw?

Write the name of a base of an
'explos1ve _
ﬁwrwmmmn
(9) What aré the pr1mary colours of a
: plgment?
ﬁm%awa"ﬁ‘w e _
_Answer.the follomng ques’uons' :‘ 2_:>_<4=8_ :
(a) Discuss about the macronutnents

requlred for the plants.

@%ﬁmmﬁnwﬁ@ﬁmﬁm
ST
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3.

e

o

(d)

What are oxide ceramics? Give

~ éxamples.

s Fufiega B S fi

How will you differ silicate glass from
non-silicate glass ? '

ﬁmmwwﬁmmmm@
Waﬁm?

What are the requ1s1tes of a good paint ?

mwcﬁﬁmmmm

Answer the followmg questlons (any three)

@—ﬁmm@%@%ﬁn (ﬁzarmfﬁ?r)

(@) .

5x3=15

What is propellent° Dlscuss on

_different types of propellent 1+4=5

- Bersom e, fen ave @Q‘C‘IFW ﬁmr

(b)

.WWI

Explaln the functmmng of 11th1um-1on.

. battery.

*”—rmwm @WWﬁﬁWWl |
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(c) What is alloy ? Dlscuss about ferrous
and non-ferrous alloys . 1+44= 5

| Wwﬁs? mwm—wwmm
.ﬁmwwl '

(d) Dis'cuss the manufaéture of 'CAN -
ﬁxﬂ G T R W ST =

(e) ,What is zeolites ? Give an example
- - ‘Discuss about the catalytlc uses of

zeolites. - . 1+143=5
freraniss R 2 Gt fin | Rrererizse SEoa
mﬁmwmwn '

4.  Answer the followmg questlons (any three)
' 10X3 30

Wﬁmm@mﬁm (ﬁcaslzarﬁﬁi‘/)

~(a) What is surface coatmg? What are the'
objectives of surface coating ? Discuss

- the class1ﬁcat10n of surface coating.
1+3+6=10

vf%rvmﬁmjérvm@mzaﬁ%mw»m
m«ﬂﬁ-ma Raw SIS WA
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(b) Differentiate’ between- wet and dry
processes for the manufacture of
cement. Describe the hardening and

" ‘setting of cement. © 5+5=10"
BT 2geTel IR e wis oF Aafes e
<oy ol | Brrs e i ofiw Ram
o=l 1 | '

(c). What is fuel cell ? Explain the working
pr1n01p1e of fuel cell including reactions.
' 147+2=10"

wmﬁ?ﬁmﬁmﬁﬂwwﬁ
QIR T :

~(d) Disciiss on metal spraying and
anodizing. o 5+5=10

41y = W ORI R SIS 9

(é} " Define: glass. Write the characteristics
of glass. Discuss the steps involved in
the manufacture of glass. 1+4+5=10

,mi%?mm@ﬁﬁmlqu?
Rfen Fe@IR S 10|
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() - Write short notes on. (any two).: .
| B ' - 5x2=10

() Solid-state battery
(i) Carbo;f ﬁanétubeé-
| (i) Sup\e_rcc_)ndl,.icting‘p}dd_es

. ‘.ﬂﬂﬁwﬁ‘:'{w
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~_ OPTION-D
Paper : CHE-RE- 6046

( Research Methodology for Chemistry )
1. Answer’ the following questions : 1_><10=1'0
e i m Ve s

(a) Name two examplcs of primary sources,
' of literature survey.

Literature survey T oelfi @@‘R E'BT Cin
-%Rm ' . ,

- (b) | What are current }conte-r.1t‘s_? 2

| _Current contents Wit &2 -

(c) ‘Define hot artitles.
Hot 'afﬁcles 3 et TR

(d) Name two e;:ampies of protective.
apparel 1n a chem1ca1 laboratory.

e REieiee ﬁ]%ei@ zf%am G
f‘iﬁ TRIZIR et

(e) - What is’ UGC-Infonet?' ‘
“UGC-Infonet 3ftet & 3@e
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() Write the name of a comprehensive |
scmnce—specxﬁc search engme

_.7717@35 ﬁ@W ﬁw search engme u@ﬁ %
ot '

- () What is a ChemSpider ?
ChemSplder{ﬁm = ?

(W) Writing the .year flrst _followed by
~ volume number- and ﬁnally the page

number is the Amencan practice.
(Select true or false)

| AR AYCS BEDT q9 I AL
@i volume number %Nﬁ (RS SBIR FRY!
i (T 7] R5 W)
0 'Wha£~ do you mean by‘blbhograp_hy?
Bibliography 3t oY & @il
() What is the full form of WWW ?
C www 3w e |
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2. Answer the following questiOnsf 2x5=10

(a) Define citation mdex Who is known as
the father of citation index and
ana1y31s9

H

C1tat10n 1ndex 3 W\@T ﬁ?ﬂ | Citation index
wis Redgew fgraet @ie -

(h) Why is well-ventilation of a chemical
- laboratory the most important factor ?

- IERe Reemiene e R AfRee =S

() What is chemometrics ?
C-hemometriCS ﬁif’

(d) ,Mentlon ‘some of the. important
' components in digital electromcs

' Digital eleétronics T (FEHIR v Sotiest

(e) Write ‘any fouf internet sources for
chemistry. '

| WWW@WW@QWWWI
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3.

(b)

©.
- o forat

(@)

‘Answer the following questions: 5><4=20 
TS TR Oed forall 8
i (a) .Why should plagi-afisfn be avoided for

academic writing ?
-Raes @1l plégiarism o [ A /e

What are the most common laboratory
accid'e'nts in ch‘emiStry laboratory ?.

P AN BTS ﬂw&ﬂaﬂm & Tifﬂ?ﬂ

TS = N2

Write a short note on :

(i) . Beilstein or

- (1) Impact factor

- Explain any one of thév following :
. RTG53

" (i) - Sl-units and their uses

Sl-units < F1zes IR

(i) E-consortium
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4.

Answer the foliqwih'g: B 10x4=40 i

(@)

(b)

Descrlbe in detaﬂ the general format of

) ‘research rcport Discuss the electronic

circuits. and basic component of a
,spectrophotometer

si@aqwf%@mawmmwmﬁaﬁm |

'wﬁ@!aaq‘vuwnm@’ﬁ’ﬁ%ﬁmm
| ﬁmmmw«ﬁ @mw@mﬁmwm'
AL

What are prlmary, secondary and
tertiary sources-. in research
methodology ? Giv.e, one example of

each. Mention at least different three -
types of secondary sources w1th

example
erad m«m@ C’iFEN'i aﬁm@ (RTOR

" RBAR St FiE B 3@ ATSRE Gt

'WﬁWIWWWWMA

TR Raey Sa 01
. ' Qr/,W

. Defie mean, median and mode.’
Mention any two ments and dements '
of each : ’
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Mean, Median WIS Mode I el fowdii -
STORT IF R4 % SR T 3|
(c) Write in ‘brief. about reg-ression and
- analysis of res1dua.ls ‘

“ ‘Regressmn i SRTE. ﬁm ﬁm 531235
ﬁwn
Or/WW
. Write shorts notes on .

i) Recovery, recyc.hng and reuse of
laboratory chermcals and -

(i) uses of ChemDraw .‘

Recovery, reoychng Wﬁi reuse W .
RemriRe 9 o = % i
Chem Draw ﬁﬂN bﬂ?ﬂ‘ o

d) Explam the meanmg of ana1y31s of
v_anan_ce Describe briefly how this -
téchnique is superior in comparison to

g samphng ' o ‘
‘ Analysm of varlance & amm 9
_'sampllngijﬁf'i WWWWI '
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