Or/S

Discuss the different types and roles of
electronic component involved in -a
typical spectrophotometer.

‘u‘]ﬁT AR Spect;‘ophotometer 9 @l@')‘_\a
S Tl iR 2l o< g S AT

S
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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
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)

1. Answer the following questions : X7/
ot fral e e i ¢ '
(a) A green synthetic method should have
O EGR FE cmfee QWﬁ?l aeat

(i) high yleld _ _ : | : (c)
T oA
(ii) high atom utilization
T ARG RS
(i) high atom economy
T sigae SIS
(iv)] None of the above
G (RIS T
{b) The continuous use of fossil fuels can
deplete
GRM e AT IR FeT R 23 AE
(i) renewable energy source

TN *fe T

(i) non-renewable energy source
SRR *feT T

(iii) geothermal energy source
TR *feT TeA

(iv) None of the above

GoRT (PIEIHIEE T

Green synthetic method is

than conventional method

CIEER e dmfen g ofopifes -
AT ST

(i) less efficient
3 I

(i) more efficient
W P

(iiij) more energy consuming
w3 = 49!

(iv) None of the above

@5 (FIHAIGIRE 7
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(d) Mortar and pestle are used as a -

(e)

TER i (5o 5 Boitst aeee = =W

(i) mechanical reactor

crRelfcee Rerss
(i) laboratory vibrators
AT T
(iii) heating reactors
Telel [
(iv) None of the above
e RIEIIEE T
In microwave heating
RS MW IR
(i) whole matérial is: heated

. simultaneously

CoMGT =il qreCst ol 1 =

(i) heating is introduced from the

surface

5P 7 oW T =

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

i}

(9)

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 5

(iii) heating is transferred from core to
the surface of material

et (PR oI A AP IR =
(iv) None of the above

8] (FIIHIRE. 72

Crown ether can act as
@IC 2T 7 ot w37 A
(i) biocatalyst ‘ ’

0o S0

(i) asymmetric catalyst

SPTelslel SELE
(i) phase transfer catalyst
(iv) photo catalyst
TO ST
Biocatalysis usually takes place in
(®R SR0S RIS © FRAS
(i) = water (ot

(ii) chloroform (F'T)

(i) benzene (@HfE=)
(iv) THF :
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HaC,

HsC

Answer the following questions :
weTe fral eiaiee el f ¢
(a) Mention. two import'ant‘ chemical

(b)

(c)

(d)

accidents which demand the need for

Green Chemistry.

2x4=8

751 essgeld TR TR S e w9

R el T & deeieR ad F |

Give two advantages of use of catalysts

in green synthesis.

TS TS SREIS TR 7o R

What is biomimicry ?

e/ Seel {5 2

The following Grignard reaction gives

100% 100%
economical ? Give reason.

yieldi 15 1% atom

- were fuml e RIFADIE S00% T
w1 so0% s weftAfeTeIE AeERE

mﬁﬁ?mcfﬁml

Me .

)=0 + CHjMgBr — = Me—GC—OH + Mg(OH)Br

3 (Sem-6/CBCS) CHE RE 1/2;3/4/(; 6
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Answer any three of the following

questions : 5x3=15
oo fRie fofan! e Tew fan ¢
/a) Explain the dlfference between

(b)

(c)

(d)

percentage atom

percentage yield.

oI 2/ TS o= ol TeAR SH

economy and

1T PRI

Mention the guidelines necessary while

designing a green synthesis.

EIYE AR USRS TR© ARG

RO TER =1

Give the greén synthesis of the

following : 2.5x2=5

ot il oSl Ficce fra 3

() Furfural (TIPaT)

(i) BHT

What is clayan ? Where is it used ? Give
two examples. :

: Clayanﬁ??TWW®9 WW‘T

ﬁfﬂ |

; Conid.




: )‘m;ﬂ ‘ :

() What are the disadvantages of using
conventional oxidation reagents and
catalyst ? Mention a green oxidation
reagent and its usage.
o5fere SREsT KOs W% WEhs TR
1 SHREE & & 7 @Bt CTOER fSien
RaTers % TR 9RE F T 9

. _ 10%x3=30
woTe frl emERs Ses fral o (R fofon)

(@) Calculate % atom economy. for ithe

. following reactions : D .9%4—10
wore Tl RiFaE AR % Ay weas
el ‘

. 7 A
@ @
: l/ l A : o~
(u) /\/g\ OeH Teere e G T 4 H0

Bl NaOEt . :
(lll) >‘\Br s b st i )k + EtOH +7 NaBr

H
0. , N
(iv) /\J)( Bt * el _ /\(,)( Me + EtOH

3 (Sem~6/CBCS) CHERE1/2/3/4/G 8

4. Answer the following questions : (any three)

(b) Write short notes on the following :

wore il R esige 5o ot i

() Role of Tellurium in organic
syntheses

(R AT (GeyfRRnE i

(i) Biocatalysis in organic syntheses

(S ATHATS 05 ST

(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
TSR RiEm & 2 weReW Riean o
R Teer 91 1 0eTo Rl PRI T FR<e
YAGIN TRIRe Rfera ol fort
OAc il |
i) ©’)\OAC Ty
| =
: S - ¢
/_U\ORT i 2] RJLOH + R'OH
R =R = alkyl
_ i
() CH;COCH,COEt + RX —————+ CH;COCHCO,Et
R= alkyl, X= halogen R

3 (Sem-6/CBCS) CHE RE1/2/3/4/G° 9 L Contd.




(d)

(e)

Give one example of microwave assisted
solvent free organic synthesis and
contrast it to the conventional synthetic
procedure. '

TREES FTE TRE & (SR FREWRF o
W‘TWWWWWM‘TW
S worel 31 |

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.
5+5=10

IRITBEIETR ~iidree R e fa =i

S PIRER (2o FAesRas [ieq s,
I T | (RO GISST FREEFel M =iFe

CIEER! fPER JEles|

Write down the “twelve principles of
green chemistry”. Elaborate with
example -any two of the “twelve
pr1n01ples of green chemistry”.

6+4=10

‘IS PR 0! A’ ot | EieE =

ﬁ@ma@ﬁﬁrﬁaﬁ@mm%mmm'

ﬁ*frrcaas’al

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 10
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OPTION - B

Paper : CHE-RE~6026

(Industrial Chemicals and Environment)

Answer the folIowing questions :

1x7=7

oo Rl TpRs e el ¢

(@) Which of the following is not a use of

(b)

hydrogen peroxide ?
R (IO YRGTEH (AT INAT IS 9 2
(i) Teardrop
St
(ii) Bleaching agent
Reg=s.
(i)  Disinfectant
il
(iv) Antiseptic
T
If acidified potassium dichromate acts

as oxidizing agent then color changes
from —

ﬁwwwmmmm
T(E (ool 3AT &9 oAfRTS = —

(i) Organge to red
A 7S F8l

Contd.




(d)

()

o)

(i) Orange to green
FHEAR P G

(iii). "Yellow to green
FEN # GTEGH

(iv) Yellow to fed
AR T 56

The density of air is maximum
(Fill in the blank)

AGS |
(AT 312 73 790)

Whét is CFCs ? What is the trade name
of CEC? :
CFCs & ¢ 3719 aifdfeys «iw & ¢

The purpose of ‘-water budget for

T A TG

industries is to

ST RIS o S B

(i) reduce fresh water requirement
T ST T R '

(i) pfomote reuse

] YR Tal el

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 12

kg)

. (iii) promote recycling
(iv) All of the above
GAT ARSI

Which metal causes minamata

disease ?

(PITCET Gps e G ol = 2

What is
normality ?

ﬂm%ﬂmmﬂm%% &9

normal solution and

Answer all questions : 2x4=8

(@)

(b)

.3 (Sem~6/CBCS) CHE RE 1/2/3/4/G 13

Oo e E Tl T ¢

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

AT [ ¢ WIS TS W AL {2
T [ e Triesd R |

What is smog ? What are different types
of smog ? Write briefly.

g7 [ 2 [ifon a9iss @it R sats i

Contd.




3.

(@)

Answer any three questions :
ficsreTt fofabt e Te 31 ¢
(a)

(o)

What is Eutrophication ?
TEAee 2

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

YO @IS @S FoE R Fl | @@
@R RAAeH @ e @ 2

. 9X3=15

Describe the Bosch process for

industrial preparation of hydrogen. How

it differs from production of hydrogen
from methane ? 3+2=5

mm—« S e:we@ 59 mieo!

ARIT | G2 siwmiorn N o[ Q2GS
AP ARCOLE (ANCT 4 il | '

What are particulate matters ? How

they pollute air ? What is AQI ? Does

particulate matters effect in AQI ?
A2l +1=5

et o 9%%@&3@@@%2@%—@ g

AQI & ? sMLFIZ AQI © &SR (e ?

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 14

(@)

e)

What is ground water pollution ? How
it causes ? How can we reduce it ?
14+2+2=5

Q%Wﬁ@q{%ﬁﬁs{@ ? 3 el

.miﬂ?wmmaﬁawﬁ?

Describe the pond ecosystem.

o3 ~RFEfoeas R qz13 fr |

What is biocataiysis ? How it differ from
chemical catalysis ? Write one advantage
and one disadvantage of biocatalysis

over chemical catalysis ? 1+249=5

- SRR [ ¢ T A S5 ARl (PR

Answer any three of the following :

2 ? GIR-SNoN oIt AR ST SRR
ot |

10x3=30

ool i fefabis Tes 1 ¢

(a)

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 15

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

uses of common salt. 3+1=4
AT TR <! e oAl Il 1 |
TR 75 IR Tt
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(i) Write all chemical équations
~ involved for the preparation of
sulphuric acid. 4

PARFERST DT SO TR IS

e ot |

(iii) Write some uses of sodium
hydroxide. 2

5o FRTHRTT QRO T B

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

How it causes global -wafrhing?
| 1+1+2=4

oRewz oz B ? Rg GivenE (T
aﬁlﬁwnnd§CW@ﬁg§cma$t1%§ﬁ%m

@ I ot e
(1) 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

N

(PR TSR el o frapnEe

@A AT forl 2
()

(=) =Py o
(o) @ AT

(c) (i)  What are different categories. of
water quality parameters? Give

two examples each. i

ST weiedy Rfew aivermz & & ¢
SCOIIE OIS oniael fran |

(i) Describe the different sewage

treatment methods. 5
s 71T wfeeis RS oafe o= |
(i) What is TDS? How is it
; .determined ? 2

TDS & 2 TDS (@ efa 3 2

(d) (i Describe any five non-conventional

enérgy sources. : )
Sff551 Sereleifes *fes Teom KEe ol
3 (Sem-6/CBCS) CHE RE1/2/3/4/G 17 = - _ Contd.
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—_—7——’

: | Y
(i) - What are the benefits and harmful OPTION-C
effects of hydroelectric powers ?. | Paper : CHE-RE-6036
" iy ( Inorganic Materials of Industrial Importance)
< ¥ife= Rt o= ' | -
Wﬁlﬂ ?Iﬁ WWWI - 1. Answer the following questions : 1x7=7
Sh‘ow. how biocatalysis sat.ls‘fy all twelve =i TS SR T ol ¢ -
principles of green chemistry. : ;
GRS (o8 <R 190 ©F (AT = (d) Name the metal oxide which gives the
REGRAG I ; : orange-red colour to the coloured glass::
(i) Describe ozonisation method for e SRGCHR i ot R 78 @“WW?{T-
purification of we.:lter. What are 18 T 51@ FE|
advantages and disadvantages of ;
this method ? : Gt (b) Give one example of a primary battery.
ORISR S A oS DR P R RS S @BIT by St |
71 | @3 rmfes R = PR & : o '
? oo o . :
R . » : ' () What is the SI unit for measuring the

(). What are non-ferrous metals ? catalytic actiVity of a catalyst? '

Give some uses of these metals.

| 14025, LA I e SO R e SI G
SEeRER 419 5 2 3 ReTies 4 (S e . |
RIEEERGRIT | ’

(d) What is meant by antifreeze ?

Fofre T B @ ¢

Contd.




(e)

(9)

(a)

)

1)

‘What is the most common inorganic

pigment used in paint ?
S TR TR T ST PICHe! & 2

Draw the structufe of orthosilicate

anion.

mf’fﬁ%tﬁ GIT 51O S |

What is ‘meant by the label on the
fertilizer bag with a grade 28-28-0 7

@B AT (FIF CFRET A (4G 28-28-0 I

5 @ 2

Give a brief'discussion of coloured
glass. 2

a@aa@MWWWI

What are fertilizers ? Write about
phosphatic fertilizers. 2

HPTE & 9 THFHYE HE [ %mrl

What is meant by ceramics ? Discuss
its properties. 7,

ey Wi & @t ¢ WWW
4 | :

3 (Sem-6/CBCS) CHERE 1/2/3/4/G 20

> 3

(d) What is positive and negative catalysts'l.p

Give one example of each. 2
G SR AT TIET [ 2 TSI
Gl Tmieaet | '

3." Answer any three of the following

questions : 5x3=15

TWW%@W (ﬁmﬁfﬁ?f)

(a) What are explosives ? Discuss about the

properties of explosives. 1+4=5
frries g & 2 Rreee W onR
SCEbA 4 | '

(b) Discuss about Li-ion batteries. Mention

its advantages, | - 3+2=5

Li-om @O REca Seesar w91 229
FRYPRE TE 9|

() What is paints ? Discuss about different

composition of paints. ~ 1+4=5

a\%wmﬁﬁﬂ\mﬁﬂmw
341

3 (Sem—6/CBCS) CHEREL/2/3/4/6 21 Contd.




8
.41

()

(e)

Write briefly about superconducting

and semi-conducting oxide.
2o+ 3e= 5

gﬂﬁwimm%°@W$cﬁﬁiﬁvaﬁ%>€mmiwaﬁﬁmﬂ
DY et |

What is meant by alloys? How is it

: classiﬁ,ed? Write about gold alloys.

1+2+2=3

LR ﬂKﬂﬁﬁ{@I?3m$C$Gﬁ$caﬁﬁ%——

[ W 2 @ 19 died [RIa fovan|

Answer any three of the following

questions :

- 10%x3=30

wo ez e vl 2 (R AR

(@)

Discuss about homogeneous and

heterogeneous catalysis with its

mechanism. 5+5=10
fenRizs tre ApTg wis SPRPTY SHERI
fermie fewen wcsvan <51

3 (Sem-6/CBCS| CHERE1/2/3/4/G 22

i

(b)

(¢

(d)

Discuss the preparation method and
explosive propertles of Lead Azide and

PETN. ; 5+5=10
WQWWPETNE‘&IW&W@W

R TR S |

What are. silicones? Discuss the
pfeparation method and uses of
silicones. Give the general compoSition

of glass. 2+3+3+2=10

Bz & ¢ BlR oEs 2 e
TR SRl <1 | 2T e 7k i |

() What is meant by primary and -
secondary battery ? 2

ABAST SN il Gﬁﬁ%‘qﬁwﬁfﬁ$
3@ 2

(ii) Mention the main components of

a battery. ' 2
@%ﬁl &%ﬁ @%WW |

3_(Sem—6/CBCS]CHERE1/2/3/4/G a8 .. Contd.




(i) Write the advantage of fuel cell

(iv)

(v)

over primary and secondary

batteries. L 2
2R T e @O TS Ba
(PR RGP 74 |

What is the difference between

galvanic and electrolytic cell. 2

CRTSTR WS TS (@79 Ters

Ay F ¢

Discuss the working principle of

- lead-acid battery. 2

What is portland cement ? Write the

T @O FIHLNET) oA 51 |

chemical composition of portland

cement. Discuss its manufacturing

process.

1+3+6=10

ABeTe oS & 2 4TEe  Brrss avmhe
wqﬁéﬁﬁmiimazmﬁs@mﬁTEmfmmrﬁa;

3 (Sem~-6/CBCS) CHE RE1/2/3/4/G 24 °

®)
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What is fertilizer grade ? Discuss
the manufacturing process of urea.

2+3=5
wiBeze (are [ 2 TSR 2o el
NGRS :

' (ii) - Write short notes: 2'x2=5
53 (oI forl ¢
1. Fullerenes
D Bronze
g

Contd. :




OPTION-D . () What is H-index ?
Paper : CHE-RE-6046 | H-index 3ot & q@il 2
(Research Methodology for Chemistry) = (i) What is the full form of ANOVA?
' ~ | ANOVA 3 5 Eie<eco! f 2

'1. Answer the following questions: 1x10=10 : G e .
: - is incineration
oot frz LMY Teq ° : ; .
i 7 frat _ : Incineration Jfertet & gl 2
J‘ I | e G b : 2. Answer the following questions :  2x5=10
) Mt s e T s |
H“\{‘ b ¢ Wh z A S
M (b) at is »chemlcal abstract ? ~ (@) How can we recycle and reuse organic
\“( Chemical abstract Jeica & gl 2 solvents ?
i (c) What are E-journals ? - ERe Wﬂ; RCACP SIS e 5Jo13 JIS
i mal ol s 96 2 ' (b) _What is search engine? Give two
i (d) How can we safely store chemicals ? s ol ‘
e i ? .
w | j%jz]ﬁas M @S TRFFeeE AT T fSaéznalrch engine et B3 i’iﬂﬁ ERZIERR]
it | ? : : .

() What are the uses.of chem-draw ?

() What is monographs ?

Monograph et f& o 2

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

WWTQC%Wq(WmI

(g9 What is Journal access ?

Journal access e & {@T ?

3 (Sem~6/CBCS) CHE RE1/2/3/4/6 26

Chem-draw ¥ IR foral |
(d) What is research gate?

' Research gate et & 3@ 2

| (e) Calculate the Mean and Median of the

variable Y:
Y 56799 Mean % Median 5991 313

[yT12T13] 18Jo9Jo7]15[02]13]15] -
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(b)

3. Answer the folloWi'ng questions :

SETS PHTTRT T Rl ¢

5x4=20

(@) . What is Polynomial regression in

machine learning? Explain with
examples. 3+2=5

Wl I
Or/9%94

Discuss various referencing styles with
examples.

Referencing TR @@el @@l AR OHIR

RESEREE QRIS
What do you mean by plagiarism ? How
do you avoid it? - 3+2=5

Plagiarism 311 R 31 2 301 (et #iRg
(%9 AR 2 | ' |

Or/92< .

Define Mean, Median and Mode.
Mention the advantage of each. What
is descriptive statistics ?

Mean, Median W% Mode 3 J@ fodl|

 EeY] 153'“ ARl TEe 4| Descriptive
statistics e & @1 2

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

Gfoet s T2 Rusrst @ 2 SR -

()

@

What is meant by term Index? Brieﬂér
explain the different types of indexes
known to researchers. 2+3=5

Term Index 3T & 3@ 2 IS FHCET Sl
o7 2ie9 Index I RI@ 3¢ WY 41 |
Or/W?/?f

What is meant by database ? Discuss
briefly about some of the databases
used by researchers in chemistry.

‘Database ¢ & 3@ ? TR KO TS
e I9Te 5% database I RIW A

HICED 11 |

What is a Transistor ? Explain its

different types. 2+3=9 i

Transistor & ? 1 fifeq e ﬁWkW

il

Or/921

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

i el R (Fae blogs 3 gk Tuizad

o7 s
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4. Answer the following : '

 10%x4=40

weTe fraeTes bes fudl ¢

(a) Write the safety guidelihes in case of a

(b)

laboratory emergency. What are the
most common laboratory accidents in
chemistry laboratory ? 5+5=10

SIS (I qEoaS Aifoe 2o [ [ 597
sl ST AP 2 G5 AT AEINNTO
TS [ K01 Ao 79 ST 2

Or/%iq<

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 ¢! @fotame 119 steps TR forat |
Research article 9% Review paper < J&d
{12 fe7at | Review paper @<+ #1319 steps

R o

How can we find and then cite the
published information ? Discuss by
giving examples. - ' :

eretfre ez o e Rl SRR cite

IRI 2| AT | THZIPTE SN |

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 30

——

()

(d)

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 31

Or/S124
Explain the following: .

wee fraeE I 9 ¢
(i) Hot Articles

2Y%x4=10

(i) Substance Index

(iii) Subject Index

(iv) Author Index

Write in brief about correlation and
regression. 5+5=10

Correlation S% Regression ¥ R¥@ bYF
fovat| '

Or/ WW

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

_ Polynomial fitting ®I% chemo-metrics 3

= OGS SNl 1 |

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 31 & 31 2 2 Rees o2 A 2
R IS oMief BBl WATs MSDS I

s ETRICE! [ SIS 2
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