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CHEMISTRY

(Regular Elective)
Answer the Questions from any one Option.
OPTION - A |
{ Green Chemistry)
Paper : CHE-RE-6016
Full Marks : 60 -
Time : Three hours
i OPTION - B
(Industrial Chemicals and Environment)
Paper« EHE- RE=6026
Full Marks : 60
Tie  Furee "hionks
OPTION -C
( Inorganic Materials of Industrial Importance )
Paper : CHE-RE-6036
Full Marks : 60
Time : Three houss
_ OPTION-D
{ Research Methodology for Chemistry)
Paper : CHE-RE-6046 -
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
Paper : CHE-RE-6016
( Green Chemistry)

Answer the following questions :
were Tl eNiREs Tl Tl ¢

(a) Green chemistry is also called

(b)

T T 36 (TR |
(i) life chemistry

SR T e
(i) environmental chemistry
(iii) organic chemistry

e s faeew

(iv) sustainable chemistry

17=7

Which of the following is the greenest

solvent ?

woTe M (SN SIDIRSlE (oS AR ?

(i) Formaldehyde
LG CRER]
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(ii) Bénzene
N |ST

(i) Ethanol
BeioG

(iv) Water
it

(c) Minamata disease is a neurological

sysndrome caused by

S Caiol Ol TRERe e I IR
= e
(1) meréury poison_ing
AR REE
(i) silver poisoning
(1) antixﬁony poisoning
ofowR Rafem
(iv) All of the above
G AT
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{d) The atom ecohomy obtained by green

(e)

synthesis is in the range of

CTCG Rl FREFROT (FqS 2319 wﬁf— GIRIE]
AT T

(i)  90-100%
i) 72-82%
(i) 60-72%

(iv) 40-50%

Which of the following is green reagent
used for methylation reaction ?

fazepy fieme @RGl Feen [Riews

IR 7Y ?

(i) Methyl halide
EREENEGIRY

() Dimethyl carbonate
TIRNARS D

(iti) D.‘MS‘
EXGERG

(iv) . All of the above
GURE AR
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i)

(9)
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Sir Robert Robinson’s proposed
biomimetics synthesis for which of the
following alkaloid ?
9= T46 <R AL AR 7 SeE
(T ARG TS R 2
(ij Norephedrine
pA&D
(ii) Loline
& o
(i) Troponin
Cigioal
(iv) Thiostreptone
AR FHAGF

What term is used to describe the
process by which a synthetic procedure
is developed such as that it is suitable
for a production plant?

1 eferns @ B RefEe dien ﬁaﬂ\o

53 A0 T T 2 GBIk AR TS (R
eI 2e sREtE & = IS 9 =2

(i) Plant development
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(ii) Prodﬁct development
AN R

(iii) Process development

(iv) Production development
e R |

Answer of the following questions: 2x4=8

oo Wl 2EIR] e 99 ¢

(a) Using a biocatalyst, how is adipic acid

(b)

synthesized from D-glucose ?

(&< SFE0S IRTS T, %—aﬁ’mw&ﬂ%@m
aqfve @FEWE FRERES F9 e

What are the advantages of solvent-
free reactions ? Explain with suitable
example. :

e Te RKiFmr gRaes & & e
CRIZICAIE AW 39 |

What are the merits of using super-
critical carbon dioxide as a green
solvent ? ‘
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3.
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(@

FIoET @R 2 priRiebe o wiR-
TR WS TR eeedER /e

Write some special features of ionic

- liquid at room. temperature. .

o1 Treors ST e e Roow @Y
& |

Answer any three of thelfolloWing:

W fAceit o e T o ¢

(@)

(b)

()

5x3=15

Name some green reagents. Explain
their role in organic synthesis.

g e R am | el

RTINS (RRRIFT GRS I 10
“Catalytic reagents are preferred in
place of stoichiometric reagents.”
Explain with an example. 0
“BRHwrale e TR e Rieses
wenfier frat 271”7 SriRRe oI g 71
What are ‘solvent-less’ processes ?
Explain with examples. :
g o efFE fre SnigaR GIS
41| :
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(d) Write notes on the following :

(e)

(i) Crown ether, and
(i) Supercritical CO,
as a green solvent
GTeETal TiEs f2pital 53 (il foral ¢
(i) e 3R, W
(i) pefEdEE Cco,
How will you carry out the following
using a green approach ?

(i} Methanol to acetic acid, and

(ii) Benzyl bromide to Benzyl cyanide
GG *iafo IR T MRHERSER FEE
ol T

(b)

(i) Oxidation of alcohol

IEeEe B (9N eEE T ) S SN gvg
i =) T f3510el (oG T Feesel FeiTl
4 8

() TTCES WEET
(i) GEFTR S

What are blocking and de-blocking

procedures in organic synthesis ? Are |

they green techniques ? Justify.
6+4=10

(SEE HINTOE SREH SIS SI-SREY afe
7 (10 (TRET] (R HEGE ¢ PRPErOSIR (&1 |

() TR sk «Bhe wbe, wm (c)
(i) QG IS 2} @GRS DA
10x3=30

Compare the traditional and green
synthesis rout of synthesis ' of

4. Answer any three : paracetamol.

Rireten fofilg Sed <1 ¢

(a) Describe the green synthesis of the
following compounds under microwave
irradiation (MWI) in water. solvents

g+-9-10

(ARIEORER TR AR W (oGl
FROEEA 22 el 4 |

(d) What are the limitations of conventional
method of synthesis of catechol?
Propose a green method given by Frost -

() Hoffman’s elimination, and Rl 6+4=10

Contd.
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(e)

(T A :mq‘ammwﬁﬁw
& 2 T8 O ©I2S 29 A 9 @ GTSS

ARl |

Describe the four strategies of inherent
safer design. Explain each with at least
: 5+5=10
SRS RS fGeizas b6l <eii® <o i |
TS 51 CARIAE ASCH! I 5 |

What do you mean by future trends in
green chemistry ? Write briefly on
biomimetics (biomimicry) or bionics.

6+4=10
Cite TR SREreT el e & 3@
e @EEREE) A awiFe fEe
SR o

one example.
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OPTION -B

Paper : CHE-RE-6026

( Industrial Chemicals and Environment)

Answer the following questions :

=

e 2R Ted

(@)

(b)
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Biogas is composed mainly of

and carbon dioxide.
et (12 S AU m T SRS

ACE |
(i) ethane
P
(ii) chlorine
EGSl
(i) methane
fices
(iv) methyl isocyanate
fFraizs WiEsHAED
Which of the following produces fly
ash ?

OFd (BINEIR R 3?13 w3 Teslm 712
(i) Steam power plant
Ty e oFw -
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() Thermal power plant (d) Which one of the following is a
ST *if o mechanical means of treating industrial
: effuents ?
(iii) Steel power plant : 4 :
ol O (0! B Fsfe s FEmEe Wi
SR &G oew - s 2 :
(iv) Nuclear power plant (i) Oxidation

e *ife o | SR

(i) Chlorination

(cc Which of the following is not a

~ nitrogenous fuel ? - FRE
OO (NGO TBTCT TS T 72T ? | (iii) Recycling of Waste“
GRS A RS

() Superphosphate :
(iv) Sedimentation

FARTHD
Col el
(i) Urea :
{ (¢) Which of the following is an inert gas ?
EEIEE) e
, ©EE (N NRE (R?
(i) Ammonium nitrate ;
: . (i) Hydrogen
AN BT (i) Acetylene
(iv) Ammonium sulfate ' (iii) Phosgene

U HETES | (iv) Helium
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()  Purification of silicon and germanium _ (iii) Hydrochloric acid
is done by whi
@“_T:; ::—iil_methodp sREsRa R
S8 (FA0] Ao re %%ar.q OIES i - : .
e | [SeNTty (iv) Hydro_gen. perox;de
(i) Fractional distillation TN (FFTHIZE . A
iR 2ifen Answer the following questions 1. 2%x4=8
(i) Zone-refining o9 THPTRY Ued o7l ¢
- Tl (@) Mention one industrial use of each of
(i) Mond’s process‘ helium and nitrogen.
TSR ome BT SIS TEGEES SO I oI
(iv) Van Arkel method SRR
O SR AT (b) “Carbon dioxide, a non-pollutant, is
: ; perhaps the singlemost important-
(9) The most commonly used disinfectant environmental questions facing at
for drinking water throughout the world present.” Discuss in terms of
18 greenhouse effect.
©ER (6] ﬁ@?ﬂ‘m o :s:mawja: @fe;;f “ (% YTES SEES T CIRIRANE, bl TETES
(R AINTS IRZE = 7T GEEE ARG 24 7 (IO 92 (91%F deIRS
R Blea_ching powder fefgs Scseal 1 |
e TR (c) What are the broad categories of water
.. : pollutants ? Discuss. ‘
(i) Caustic soda
i G AR A SO 1%9 m”c—m < |
& el
3 (Sem- L :
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(d) Justify describing the sun as “an ideal
energy source.”

T o1 e e B Rt 3f @ﬁ@ 'S

3. Answer any three from the following :

Sx2=754

S [ fofa) ek Tew B o

(@) Discuss ozone hole and its effect on
human health.

e Rl WIS AR AR SURS 2N o
FATH ST . |

(b) Write notes on :

COIF Ty ¢
(i) Reverse osmosis
afe TR

(i) Photochemical smog

RIGIER RoE R

(c) - Define biocatalysis ? Hovﬂr does it differ
from chemical catalysis ? Give examples
of biocatalyzed reactions.

(&= SERDS 67 qARER SRt e h
125 R 2 G wpEnRT Riw Saizset
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(d)

How is potassium permanganate

" manufactured industrially ? Give two

applications.
SIS #GIREN ARCRAED (T o0
N 2 R 70 RS |

What are ferrous and non-ferrous

e

¥ metals ? Give some uses of each
category. 5t
(TE S S(ETIR 4TS 5 7 STEE ©E (SO
Cmizeel el |

(f) Describe the methods for estimation of
NO..
NO, fRefe @bl Al a5t < |

Answer any three guestions : 10x3=30

HE ﬁzﬁm%ﬁﬁrmw &

(@)

(b)

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

T T 2 T TETOE TR SCED |

How would you broadly divide the major
regions of the atmosphere ? State their
respective altitudes and temperature
ranges. What are the important chemical
species in each regions ? 4+3+3=10
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el & (f) Describe the method for the commercial
(277 FIRST Tl W TSR AN T production and application of the
9l | HOOIF WEY UEQ ‘Pﬁ SRS (5EREE following : G Ad= 10
I & .
e , TEe [MUERS TEARE ST Wi RN
(c) Nlustrate and ¢Xp1ain the hydrological s T TN s
cycle. Write briefly about the impact of ] :
water pollution on aquatic ecosystem. 1 Common salt
5+5-10 YRS € _
ted ve (S i qgene vl | (o AR (ii) ~ Hydrochloric acid
5 : = =
TS €N TeT AMRON Aok KA TGS fordll | g3EsRT 9o
(d) What is ecosystem ? Give an account of fiii) Hydrogen peroxide
; 1 Rols
different types of ecosystems. Define i p.
. sustainable development. What are its 3G (RS
components ? 2+3+2+3=10 ~ (iv) Bleaching powder
(& AiReeg 5 2 Rifen e R Raa S sAiewE
o1l | 2T K9 e frdl | 331 ©eiRE S j e W
= (g) Discuss briefly about nitrogen cycle.
e : , What are the sources of oxides of
(e) Define nuclear fission and nuclear nitrogen in atmosphere ? How do these

ST N TS (RS Roiew

Fusion reaction. Give one example each.
Write briefly about the disposal of
nuclear waste.

‘?ﬂ?ﬁﬁ‘ﬂ«r« T o AINIRS FAETER
e GOt S (| sieRS e
vm‘afé wife @ =0 v &4

5+5=10

oxides deplete ozone layer ? 3+3+4=10

BB0GE bEs R SIS ST 39 | TR
A3 Grew sEsuY Gewar 7 e @3
SENEGERIE S B9 v =Y T
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_ OPTION - C ‘
Paper : CHE-RE-6036

( Inorganic Materials of Industrial
Importance |JE

1. Answer the following questions™ 1><7=7‘

©oe Al e Tee o e

(@) Which of the following is Wilkinson’s
catalyst ?

oS AR foeTe @“**%msﬂa S5
(NI 2

() RhCL(PPh)
(i) RACL(PPh),
(iij) RRCIPPh,),
(iv) K,[PtCL]

(b) What is the negative catalyst used in
decomposition of HO >

‘ —~ : i .
H,O, [STNGwT G2 (R 6T L300
e
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(c) Give an example of non—rechargeable
battery.

F-RpiteRE @OIRE @5 Sagd |
(d) What are complex fertilizers ?

Gfter 79 &2

(e) What do you mean by regeneration of
catalyst’»’

WWW%W?

if). Write sthe name of a base 'of an
explosive.

RCapiaass 51 SR A Rl

(g) What are the primary colours of a
pigment ?

freirrse 337 e e

2. Answer the following questions : 2x4=8

wee ) exifEenes Ted Tﬁm s

(a) Discuss about the macronutrients
required for the plants.

@{@W‘I qird A= g W@ﬁ@f:’mq’} ﬁﬂm
WEb 64 | |
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(b} What are oxide ceramics? Give

(c)

- (d)

examples.

wEize BRIy Ry S fm

How will you differ silicate glass from

non-silicate glass ?

BT 25 S T-PFEES i TTw #idky

(MR T2

What are the requisites of a good paint ?

9B} B (BT AR AAEHA @EBES e

Answer the folloWing questions : (any three)

(b)

5x3=15

e e ek Bl ¢ (i fofann)
(@)

What is propellent? Discuss on
different types of propellent. 1+4=5

TerEre e [Bfos aoem Surmees Ram

SCeTbe <51 |

Explain the functioning of lithium-ion
battery.

ST e @69 F TGN R 1 |
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(c)

(d)

()

 zeolites.

What is alloy ? Discuss about ferrous
and non-ferrous alloys. ~  1+4=3

HHS 40 7 (5 SIF F9-(THO AT A9I

Discuss the manufacture of CAN.
f5.9.47 T AFEFI HAE SCETbA < |

What is zeolites ? Give an example.
Discuss about the catalytic uses of
1+l +3=5

reranias 2 Tvigsel 7l | Roreanighs SHEoe
IR R el 9

Answer the following questions : (any three)

10x3=30

wee fr eeTEs Oes Bl ¢ (Rieren fofer)

(@) What is surface coating ? What are the

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

o EE B ¢ AP SIS 2 7oteinR
(e FEE Sieba = |
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(f) Write short notes on (any two} :

(b) Differentiate between wet and dry
; 5x%2=10

processes for the manufacture of

~ cement. Describe the hardening and () Solid-state battery

o TREE @A
(i) Carbon nanotubes

(iii) Superconducting oxides

setting of cement. 5+5=10

B ageseR @ e o w8 7o Nes
ALy 1| Bers shaesd wie ofte R
HCETv= <= |

(c) What is fuel cell ? Explain the working
principle of fuel cell including reactions.
1+7+2=10

T (TIF 16 2 R 10 23 (@ies Srigeie)
g =

FARTEIG: Twze

(d) Discuss on metal spraying and
anodizing. ' s Es =110

Mg o2 W GTERRRs B s |

(e) Define glass. Write the characteristics
of glass. Discuss the steps involved in
the manufacture of glass. 1+4+5=10

2le &0 o @R TR g oweses
ey @R SETe 901
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OPTION—D () =~ Write the name of a comprehensive
Paper : CHE-RE-6046 science-specific search engine.
( Resea.rch Methodology for Chemiotry ) WG ReEN-RE%& search engine €bi€ 7N
Answer the following questions: 1x10=10 i)
were GOEPES Tes T e (g) What is a ChemSpider ?
(a) Name two examples of prlmary sources ChemSpider 3 & e
of literature survey. ' : :
(h) Writing the year first, followed by
TI;H:‘Q;;raturc survey 3 2RfEE TR B! AN volume number and finally the page
| number is the American practice.
(b) What are current contents ? : 4 (Select true or false) -
Current contents ST &2 . SICIRTR S ST QWS T HAWS
o h L - {2 volume number i (iFe 91'@7? R
(c) ~ Define ot articles. Gl 23| (e T 51 )
Hot articles % 5@l W3l | : e
: (i) What do you mean by bibliography ?
(d) Name two examples of protective G
apparel in a chemical laboratory. Flranly T @% e gl
TR Remiieg iears dfoemE Tene () What is the full form of WWW ?
751 SHIERes ik 7 ] ¢
WWW 3 575 o &7
(e) What is UGC-Infonet ?
- UGC-Infonet 3fies & gaie
3 (Sem-6/CBCS| CHE RE1/2/3/4/G 26 | (Hom - 6/CHCS) CHE RE1/2/3/4/G 27 . Contd.




Answer the following questions: 2x5=10
wers Rl eTs Tes i ¢

(a) Define citation index. Who is known as
the father of citation index and
analysis ?

Citation index % 7i¢® (a0l | Citation index
oS JesEes gl (@

(b) Why‘ is well-ventilation of a chemical

laboratory the most important factor ?

TEfE e aoie 93 FeifReeel o

fc) What is chemometrics ?

: Chemometric_s e

(d}  Mention. some of the important:

.components in digital electronics.
Digital electronics § (F2BIH FRHIS] Tofie
R e 9|

(e} Write any four internet sources for
chemistry.

TS A B! S0t SR RErd & |

Answer the. following questions:  5x4=20
Wee ZRFNER Oed fordl ¢

(a) Why should plagiarism be avoided for

academic writing ?
R REns 7 plagiarism @ &1 &iCa e

(b) What are the most common laboratory
accidents in chemistry laboratory ?

I SRR GBS TR B gEoal
DS 2 A2
(c) Write a short note on :
A2 (G ERINE
(i} .. Beilstein op
(1) Impact._factor
(d) Explain any bne of the following :
Ricplca <19 i 0 8
(i) Sl;units and their uses
Sl-units =% FEes G2

(i) E-consortium
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Answer the following :

10x4=40

wers frarTes el ¢
(a) . Describe in detail the general format of

(b)

research report.Discuss the eléctronic
circuits and basic component of a
spectrophotometer.

SiTEe] Aot 2ws TRIE AR wifds KEe
HRWE o T | CATTE N0 O LG
Regpi o =St %eﬂ\xmza fREE e
Koo i :

What are primary, secoﬁdary and
terfiary ‘sources iin ' research

methodology ? Give one example of
each. Mention at least different three

types of secondary sources with

example.

ST AR cﬁ—“'aﬁﬁﬁﬁ (TR T
SiRbaiR B goe & @it e I

€Wﬁ§ﬂfﬁﬁ!®fLa%aeTlﬁﬁi%@R‘az¢*ﬁ%
w&“ﬁf%ﬂ@I@GWﬂzﬁﬁz

Or/ Wﬂlaf

Define mean, median and mode.

- Mention any two merits and demerits

of each.
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(cd)

Mean, Median ¥ Mode I #&| fovall |
SO OIS FRE O SRe S < |

Write in brief about regression and

analysis of residuals.

chressu)n i W‘G freeer 3@ b‘ﬂ?@ '
GRS

Or/S19ql
Write shorts notes on :

(i) Recovery, recycling and reuse of
laboratory chemicals, and

(i) uses of ChemDraw.

Recovery, recycling i< reuse TR
femilie v 2ol 2 SE S90S
Chem Draw 3 R& vt &2 |

[Explain the meaning of analysis of
variance. Describe briefly how this
technique is superior in comparison to

sampling.

Analysis of variance & v <91
sampling ¥ TFI® 2 (IFE SFS i T4 |
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Or/s24)
Explain the following :

Sore (MANEIRT A 1 ¢

i) E-books
ESUcay

(i) H-index
Hp®

(iii} ScienceDirect
bSO

fiv) Blogs
EE
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