-

-

Total number of printed I'aages—32
3 (Sem-6/CBCS)CHERE1/2/3/4
2023
CHEMISTRY

(Regular Elective)
Answer the Questions from any one 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 -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)

et Answer the following questions: — 1x7=7
e Al eMiRRT e ¢
(a) A green synthetic method should have
G GTEST W e A aiel
() high yield

T GV
(i) high atom utilization

T o[ AR

(if) high atom economy
Tos sfEle] wefife

(iv) None of the above
SAT (PIANGIRR 727

(b). The conﬁnuous use of fossil fuels can
deplete

T T SRS R TS T 79 AT
(i) renewable €nergy source

TR =T e
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(i) non-renewable energy source
S IRECAIe *fET e

(iii) geothermal energy source
weT *fex Tt

(iv) None of the above

T (IIEICIES T

(c) Green synthetic method is

than conventional method

W

(i) less efficient
TN PR
(ii) more efficient
i
(il more energy consuming
wfeE *fe =61
(iv) None of the above

GRS (TIAICOIRE T

3 (Sem-6/CBCS) CHE RE 1/2/3/4/G 3 Contd.



(d)» Mortar and pestle are used as a
TR @i (wers & Boie e = =

(i) mechanical reactor

e Ms
(i) laboratory vibrators
TN T
(i) heating reactors
TaoH [

{iv}l None of the above

CHTE (BIANGIES A2

-(e) In microwave heating

TReres 955 FRE

() whole material is heated
simultaneous_ly

(ST sl «rFeesl siew <41 =W

(i) heating is introduced from the
surface :

SR A ST [ W
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(i) heating is transferred from core to
the surface of material

St @I 2R/ AR e ZAeRS o

(iv) None of the above

@ (IIHIEE T2

() Crown ether can act as

TG i /e Bpitel S & i
(i) biocatalyst

o S
(i) asymmetric catalyst
SRS SEG
(i) phase transfer catalyst
PR IS SRS
- (iv) photo catally,s_t
Ol SO
(g) Biocatalysis usually takes place in
TG TREDS AEACS © GO
(i) water (sl
(i) chloroform (F3%)
(iii) benzene ((H{EH)
(iv) THF '
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2. Answer the following questions: =~ 2x4=8
weTs fEl eeEes T i o
(a)' Mention two important chemical

accidents which demand the need for
. Green Cl:lemistry.

751 @Fg7)d IEET THoa" FA TrEd 4

R et [l erae e 7kl W |

(b) Give two advantages of use of catalysts

in green synthesis.

(ISE FCATS SR[HGTS AR 77 et |

(c) What is biomimicry ?
& S 5 2

(d) The following Grignard reaction gives
100% yield. ‘Is it 100% atom

economical ? Give reasorn.

were Tl FieeG RIEAniE Soo0% TesiivH
WMCa | voo% siFElq wieftaforeng eaTs
@ 2 iR T |

Me

H e
Me—C—OH + Mg(OH)Br

e
=0+ CHyMgBr

HaC
2 Mé
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.3. Answer any three of the following
questions : 5x%x3=15

e [l fofanr ek Tes W ¢

(a) Explain the difference between
percentage atom economy and
percentage yield.

[S1e%] Aqee] SILTIS @ * 6 T e
‘PHQI/?FT [ 4 |

(b) Mention the guidelines necessary while
designing a green synthesis.
Fioe AR oaied e e AW
AP S 4 | '
(c) Give the green synthesis of the
' following : 2.9%2=0
weTe il eresan sgesEe o s
(i) Furfural (TIg#)
i) BHT
(d) What is clayan ? Where is it used ? Give
two examples :

01ayanﬁwa=—ww7®9 7b! Swiee
o |
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" (e) What are the disadvantages of using
conventional oxidation reagents and
catalyst ? Mention a green oxidation
reagent and» its usage. :

. obfere SIfsrese R O @E‘ﬁ?@ SRR
A SHRAPTE [ & 2 GO GIeGR SIRes
Rarers wie TR IR T S 9 |

4. Answer the following questions : {any three)
10x3=30
oS Rl eiEies T i 8 (Rice /ol

(@) Calculate % atom economy for the

following reactions : 2.5x4=10
oo Rigapme e % omwg s
N 1

5 =

O Cv1 -2

s Kl A :

(ll) /\/g\ O@H e S \(Fl/ + H,0

(iii) >LBr G J\ *+ EOH + NaBr

5 [ ; 5L

(iv) e e e — "Me + EtOH

o
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(b) Write short notes on the following :
o=7s ol R esiae 56 Gt vl ¢

() Role of Tellurium in organic
syntheses :

(oo MesRes GafRae ofik
(i) Biocatalysis in organic syntheses
(ST ACETS o SR

(c) What is a solventless reaction ? Mention
three advantages of solventless
reaction ? Write the necessary
solventless reaction conditions required

“to complete the following
transformations : 1+3+2+2+2=10

HR TR 30 | oo i TR s SRR
YT Y BR[eE [l eyl o ¢

OAc (0]
o2 o

I

O
(i) & ot . ———— griigy T R'OH

R =R=alkyl

il

(iii) CHsCOCH,COsEt + RX ™  CH;COCHCO;Et

R= alkyl, X= halogen R
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(d) Give one example of microwave assisted
solvent free organic synthesis and
contrast it to the conventional synthetic

procedure.

NRF(S TRTS GRI & (SRS ALCHNT 95
Trizsel frl oI BWIE ebfere e Amfes
TS el 1 | ¥

(e) Give the traditional commercial
synthesis of paracetamol and explain
various drawbacks of the synthesis in
the context of green chemistry. Give
also the green synthesis of paracetamol

and explain the green aspects.
S+5=10

CARIBBIET “a{iste Ay ecaae Bt @i
cﬁyﬁaﬂnmac@%ﬁﬁ@vﬂanmaﬁﬁéswﬁﬁm
IO | CRIBINET (e Siwparaelt e e
GG it qenes | ‘

(f) Write down the “twelve principles of
green chemistry” . Elaborate with
example any two of the “twelve
principles of green chemistry” .

, 6+4=10
ﬁ@mm’aﬁvrﬁﬁ%?’ﬁ%@@W’@W@fﬁw§ﬂmﬁ.
fireita w3 ' ~
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OPTION-B
Paper : CHE-RE-6026
( Industrial Chemicals and Environment)

1. ‘Answer the following questions: 1%7=7
oot fral T Tes ¢
(a) Which of the following is not a use of
; hydrogen peroxide ?

SR (I FRYE (RHRS IR T ?
(i) Teardrop '
5
(i) Bleaching agent
e
(iii) Disinfectant
e
(iv) Antiseptic
SRR

(b) If acidified potassium dichromate acts
as oxidizing agent then color changes

from —

aﬁw@ﬁﬁﬁ@mwmwﬁmm
wmiﬂﬁa@avfﬁa@@~

(i) Organge to red
FoeTd o T8
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(i) Orange to green
TR oA GIYST

(iii). Yellow to green
AR 7 CReGm

(iv) Yellow to red
AR 1 Tl

(c) The density of air is maximum

in . (Fill in the blank)
e qgT T TGO | :
| (57 52 97 79)
(d) What is CFCs? What 1s the trade name
of CFC?

“CFCS%?WQT@WW%?

(e) _The purpose of water budget for
industries is to

- ST ARIIEE o oy e—
(i) . reduce fresh water requirement
TEH AT LTAG I
(i) promote reuse
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{iii) promote recycling
S Sl

fiv) All of -the abové
BT ASCAICE@E

() Which metal causes minamata
disease ?

TR 4red R et e = 2
(g9 What is norrﬁal solution and
normality ?

et @@ e JEE (2

2. Answer all questions: 2x4=8
TE] FreT oHid Tad ¢ 8
(@) What is roasting ? How it differs from
calcination ? Give example with
reaction.
Sl 7 7 AR w2 Al 2
e Riear e et fa

(b) What is smog ? What are different types
of smog ? Write briefly. i
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(c) What is Eutrophication ?

[SEICEEIE= O

(d) Write the nuclear reaction involved in
hydrogen bomb. Is it more powerful
than that of fission bomb ?

FRY e @ (R[S WofFa Rfea | 3
@R RAem @ e @@ o

3. Answer any three questions : 5x3=15
Ricicar fofabr 2T TeT 31 3

(a) Describe the Bosch process for
industrial preparation of hydrogen. How
it differs from production of hydrogen
from methane? - 3+2=5

ARG TG egeFO 5T S=les!

TR 4| G2 SRR RedRg o R
UGS ARG @A 54T o1l |

(b) What are particulate matters ? How

they pollute air? What is AQI? Does
‘particulate matters effect in AQI?

‘  142+1+1=5

sl ? AL Y, (T Ao a2
AQLTE 2 MR AQI © e (oIeTiEeH
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() What is ground water pollution ? How
it causes ? How can we reduce it ?
1+2+2=5

v AR eEe JFE B ge ¢ @3 e
@A T ? T @ (@Y =T AR 2

(d) Describe the pond ecosystem.

YT R foors R w2 &

(e) - What is biocatalysis ? How it differ from
chemical catalysis ? Write one advantage
and one disadvantage of biocatalysis
over chemical catalysis ? 142+2=5

Gle-SeaG & 2 2 RIS SRE0S o[ (P
S ? GI-SIHoAT BIeE [l O S
foTif | }

4. Answer any three of the following: . -
10x3=30

() (1) Describe one manufacturing
method of common salt. Write two

uses of common salt. 3+1=4
Fleqiae TR 51 SRFee Ao 191 4 |
2R 70 e o ‘
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(i) Write all chemical equations
involved for the preparation of

sulphurie aeid. <~ o

ARG fRT SRFSe T IS
TRt forar |

(i) Write some uses of sodium

hydroxide. 2

5 Toa 22T AET (@25 IS B |

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

How it causes global warming ?
1+1+2=4

GG (o1 5 ¢ g CTEEHR (o

AT T | 9% TR (e S
(TP T oo

(i) Describe various effects of global
warming on
(a) forest
(b) crops and

(c) “water resources 6

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 16



- O SRR ool oo frzs
LT =t forst 2

) ==
(}) = =i
(o) & A
(¢c) (i) What are different categories of

© water quality parameters ?. Give
two examples each. 3

ARR weltedy f[fen abernz & & 2
AT 7B Twizael T |

(i) Describe the different sewage

freatment methods. _ 5
fere A wiaes [iew &l T =1 |
(i) What is TDS? How is it
-determined ? - 2

TDS & ¢ TDS &iT g g 2

(d) (i) Describe any five non-conventional

energy Sources. . S
A5 Seeigsifes = T R e
Bl :
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(e)

(i)

What are the benefits and harmful

effects of hydroelectric powers ?
9

TR i el oI S RERE e

Show how biocatalysis satisfy all twelve
principles of green chemistry.

TE (MY |

(1)

(%)

Describe ozonisation method for
puri_ficatioﬁ of water. What are
advantages and disadvantages of
this method ? 3+2+2=7

AT SIS B AT R
o7t | % s ARa S ey &
Be

What are non-ferrous metals ?
Give some uses of these metals.
: 1+2=3

2R 41 & wiﬁammﬁi‘o‘mm
BIECERERIT

3 (Sem~-6/CBCS) CHE RE 1/2/3/4/G 18



e i e S

OPTION-C
Paper : CHE-RE-6036
( Inorganic Materials of Industrial Importance)

L. Answer the following questions : 1x7=7

OO TR Teq foral s

(a) Name the metal oxide which gives the

orange-red colour to the coloured glass.

4eq SRIIBECHTE A B R S8 2iime el
gl ¢ AR FE|

(b) Give one example of a primary battery.

AR @O by Tz T |

' () What is the SI unit for measuring the
catalytic activity of a catalyst?

G5l ST SR A [ Ao SI 3
&2

(d) What is meant by antifreeze ?
af5fFe M & gt 2
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(e) What is the most common inorganic

pigment used in paint?

qc© FRIb EEE B SEE PeieeEit & 2

() Draw the structure of orthosilicate

~ anion.

S BT g stod S | -
(g9 What is meant by the label on the
fertilizer bag with a grade 28-28-07?

B! AR (@914 (FTEETS APl (2T 28-28-0 (A
& 3@ ¢

2. (a) Give a brief discussion of coloured
" glass. 2

T8N 2w R 50 SICEma <=1 |
(b) What are fertilizers? Write about
phosphatic fertilizers. 2

AP 6 ¢ TrEbye A KR B

(c) What is meant by ceramics ? Discuss

its properties. 2
Poafi W B 3= 2 TR R e
<4l
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(d) What is positive and negative catalysts ?

Give one example of each. 2
AIGE T NS SRS [T 2 AT
GBI Siege |

3. Answer ‘any three of the following

questions : 5x3=15

wore Al expTEs el il ¢ (Ricerr fof))

(a) What are explosives ? Discuss about the

properties of explosives. 1+4=5
fArrRs Az & 2 ﬁmﬁw AN - 4TE
SCET T |

(b) Discuss about Li-ion batteries. Mention

its advantages. . ' 3+2=5
Li-Sae (519 e Siesal a9 | 2
ARz T 9 0

(c) What is paints ? Discuss about different

composition of paints. 1+4=5

w© & ¢ w8 [fen wyfomze Raa weEisa
=l
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(d) Write briefly about superconducting

and. semi-conducting oxide.
2Y%+2%=5

FAREIER W% Cefl-=uliieR eiemees [a
b0 forai|

(e} What is meant by alloys? How is it
classified ? Write about gold alloys.
1+2+2=5

ﬂé@&@m%{m ? BT (AT (HToe
TR 2 G I s AW

4. Answer any three of the following

questions : 10x3=30
o ePTE Bed Bkl 2 (R BER)

(@) Discuss about homogeneous and

heterogeneous catalysis with its

mechanism. 5+5=10
el e e o= SomTg S0P Y

fee Rac s 9=
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(b)

Discuss the preparation method and

explosive properties of Lead Azide and

"PEIN. . - 9+5=10

| (FTC WET UG PETN ¥ 29 2948 o |

-(c)

(@)

el g s =i |

What are silicones ? Discuss the
preparation method and uses of
silicones. Give the general composition
of glass. 2+3+3+2=10
ey & 2 B age @i e
R SIS 31 | 2t SHeieel g 7 |

(i) What is meant by primary and
secondary battery ? 2
AiENE Wi GEReNR @R I &
e ¢

(i) Mention the main components of
a battery. ‘ 2
OIS GOR o1 ToAmETATE S |
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(i) Write the advantage of fuel CCH

over primary and secondary

batteries. : 2
ABIT AT (GCRGRT @OINIT TS 3%
(g ﬁﬁw G

(iv) What is the difference between

galvanic and electrolytic cell. 2

-CWWWWNW
ofef & 2

(v) Discuss the working principle of

lead-acid battery. -2
(CTG-I[H (FOINIT DG SN 9 |

-(e) What is portland cement? Write the
chemical composition of portland

cement. Discuss its manufacturing

process. - ’ 1+3+6=10
5t B & ¢ e Boros sk
WS ol | 3R 2o YeleTt Ssa % |
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() () What is fertilizer grade ? Discuss

the manufacturing process of urea.

2+3=5
TR T & ¢ TRaE ows 2w
oA 41 | ‘
(i) Write short notes: 2Y2x2=5
o3 (ORe foril

1. Fullerenes

TARAS

2. Bronze

g8
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OPTION-D
Paper : CHE-RE-6046 B
( Research Methodology for Chemistry)

L Answer the follo‘wing questions: 1x10=10
TS At e e i ¢
(@) Name two flammable chemicals.
70T wEIet SRR oM | e |
(b) What is chemical abstract ?
Chem‘ical abstract Jfitet [ g ¢
(c) What are E-journals ?
E-journal Wit & gt ¢ :
(d) How can we safély store chemicals ?

Wmﬁmmwwﬁﬁaﬁa

() What is monographs ?
Monograph e & Je 2

() What is full form of TOC in a scientific
" publication ?

RIS AFRS TOC 3 3154 1w e |
() What is journal access ?

Jdurnal access {%K?{ & el 2
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(h) What is H-index ?
H-index et %'{\Eﬂ ?

(i)  What is the full form of ANOVA?
ANOVA I 5~ sie<eicst & 2

() What is incineration ?

Incineration Jfe & &l 2

2. Answer the following questions: . 2x5=10
woTo Al eEETRe Teq fordl 8
(a) How can we recycle and reuse organic
solvents ?
T PR (S oJaaoe S 7 78T
(R Al 2 e

(b) What is search engine? Give two
examples of it.’

f%%amh engine 30 3@ 2 2AW 70 iRl
Al |

(c) What afe_ the uses of chem-draw ?
 Chem-draw 3 92 fof|
(d) What is research gate?

Research gate E{%ﬁ & g@l ¢

~(e) Calculate the Mean and Median of the
variable Y:

Y 5% Mean W"ﬁ‘» Median 241 @T
FYI 1213

15
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3. Answer the following questions: 5x4=20
oS ST Tl il ¢

(a) What is Polyn'omial regression in
machine learning? Explain with
examples. . 3+2=5

_cafbe nifee Teom Rae & 2 Srmemz el
W :
Or/944t

Discuss various referencing styles with
examples.

Referencing foIg (ol @l sl

wmmw

(b) What do you mean by plagiarism ? How
do you avoid it ? 3+2=5

Plagiarism 3 fr3@1 2 3015 @ ARaE
a7 A

Or/&33Y
Define Mean, Median and Mode.

Mention the advantage of each. What
is descriptive statistics ?

Mean, Median 9% Mode ¥ a ferdt
STORFOIA A4l BTHL 911 Descriptive
statistics 3fea & = 2

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 28



(c) What is meant by term Index ? Briefly '
explain the different types of indexes
known to researchers. T 2+%3=5

Term Index 31t R 3@t 2 oia=s FReCeT Gl

fon o9 Index 3 RI@ = IR T |
Or/S%<1

What is meant by database ? Discuss

briefly about some of the databases
used by researchers in chemistry.

Database @ & 3&¥ ? i Kesivo iz
TRE 9Te g database ¥ K@ vF
SCSTIoA] <3l |

(d) What is a Transistor? Explain its

different types. . 2+3=5
Transistor & ? 30" [{fen asRa [ i
<1 |

Or /94|

Discuss the role of blogs with examples
in different fields of chemistry.

iiEe e [fen CFas blogs T Wi Sa=el
HZ EHA | : ‘
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4. Answer the following : 10x4=40
IV IO P23 MR @-@ﬁ‘m 3

(a) Write the safety guidelines in case of a
laboratory emergency. What are the
most common laboratory accidents in
chemistry laboratory ? . BBl

NRFANNTS (I THoAT® #1f68 20 6

5% 3F7 fa ¢ B NI sEEdlsEe

TS & q@oa1 Fkabe 29 #itg ¢
Or/4<

Write various steps of writing a Project
Report. What is the difference between
a research article and a review paper ?
Write various steps of a review paper.

5+2+3=10

Project bl &St T=I9 steps T &40 |
- Research article 9% Review paper 9 &™
A1 &7 | Review paper €3 FF steps

EECRC I

(b) How can we find and then cite the
published information ? Discuss by
giving examples. :
RS ST S s Re1R SHmE cite
SR 70 A | TREDTR ST <541 |
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Or/9%3 ‘ _
'Explain the following : 2Y2x4=10
TS WAPTIR iy i g
(i) Hot Articles
(i) Substance Index
(i) Subject Index
(iv) Author Index

(¢) Write in- brief about correlation and

regression. : S+5=10
Correlation W Regression 9 a0 55t
ferl | »
Or/<e<y

Discuss in brief about Polynomial fitting
and chemo-metrics. 5+5=10 .

'Polynomlal fitting ®I[¥: chemo-metrics I

R 50 SeEtval 541 |

(d) What is MSDS? What kind of
information does it contain ? Why is it
essential to consult a MSDS before
handling any chemical ? 2+3+5=10

MSDS J#te1 & J& 2 2 Regeiq w2y 2 2
- R IR «mief AR Siete MSDS €
i (@G 7 e 2
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Or/E441
Discuss the different types and roles of
electronic component involved in .a
typical spectrophotometer. '

@Bl AR Spectrophotomcter © @'ﬁ%’@
G TR RS e o S ‘ﬂ“vr(a?

- SICEND= 1

3 (Sem-6/CBCS) CHE RE1/2/3/4/6 32 3200



