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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
( Inorganzc 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
Jull marks for the questions.

Answer either in English or in Assamese.
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OPTION - A
CHE-RE-6016
( Green Chemistry)

PaperA :

118 Answer the following questions :

WWWWW

1x7

7

‘(a) A green synthetic method should have

1 TS R oS €= T

() high yield
T T

(i) high atom utilization '

(fii} high atom economy
T A SIS

(iv) None of the above

€T (RIS 7

(b) - The contilnuous 'u’se of fossil fuels can

deplete

(i) renewable energy source

FEec “feq Tex
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(c)

(i) non-renewabie energy-source
SR RIS M T |

(i) geothermal energy source
TOIR e TeA

(iv)] None of the above

ST (PICANDIEE TF

Green synthetic method is

than conventlonal method

oG Flaw Amfem T
AGSOF
(i) less efficient
T L

(ii) more efficient
wIfEs PR

(iii) more energy consuming
oz *f& 2<b]

(iv) None of the above

GIFT (FIAIHIEE T2
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: =
(d) Mortar and pestle are used as a : _ (iii) -heating is transferred from core to

‘ﬁﬁ_{ e (B & Bolel aeae 9 = the surface of material |
: . vl (I A SIS SR B
B R A e g, | (iv) None of the above
(@ laboratoxy pabetons - () Crown ether can act as
Gikici e A | o 22 o foiel T R I
. (i) heaﬁng reactors L ' () biocatalyst .
. ' (i) asymmetric catalyst
(iv) None of the above: g ; S v
4 : ; . e ERIGRACGRIES
i S ' ' - (i) phase transfer catalyst
(e) In microwave heating | ol YA SR
NRFEEOS S99 FEE . l (iv) photo catalyst
| o1 S EOP
(i whole material is heated : _
simultaneously (9) Bioca’_calysis usually takes place in
ool oimief areteel a9y 39 = | (e S0 AT © FRYO® 2
: Utk o H ¢ . (i) water (70 '
(i) heating is introduced from the . (i) - chloroform (F)
stpde : (i) benzene (@AfEm)
o9 a1 W 9 @ . | (iv) THF
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2. Answer the following questions : 2x4=8
wors Rl R Ted i ¢

(@) Mention two important chemical

(b)

()

(d)

H3C

HyC

: ;
>=0 + CHyMgBr

~ accidents which demand the need for

Green Chemistry.

| gﬁ‘f@wvffammﬁzﬁﬁwmnww
REIE T PR T aEeRe 7k 0 |

Give two advantages of use of catalysts
in green synthesis.

AT TS 6 I 75 [l
What is biomirnicry ?
o/ SeFae 5 2

The following Grignard reaction gives
100% yield. Is it 100% atom
economical ? Give reason.

welo [l Feee RIFA0IE S00% e
T | S00% omlq TAfCTEIR AreE®
@ ¢ FiRe fazl |

Me

Me—C—OH + Mg(OH)Br

Me
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B

3. Answer any three of the following

questions : ' 59x3=15
o [t fofn e Tew i 8
(a) Explain the difference between

percentage atom economy and
' percentage yield. |

[oleH 2l ST ST Woled BT AE
ofi<f@y g 3 |

(b) - Mention the guidelines necessary while
designing a green synthesis.

CIoE FEER Teis TR TS ARG
TR T |
(c) Give the green synthesis of the
~ following : 2.5%2=5
wete Al (ReG ke ¢ |
(i) Furfural (T3FHE0)
(i) BHT

(d) “What is clayan ? Where is it used ? Give
 two examples. :

Clayan f& ? ¥© 929 91 = 2 70/ Swizsel
fr |
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(e) What are the disadvantages of using
conventional oxidation reagents and
catalyst? Mention a green oxidation

reagent and its usage.

Z5fere wIfEesy Rarers 9F SEse LS
T SPIRATIE & [ 2 @B (TeGa SIes
Rarer =i RN TR A Teard 4|

4.7' Anéwer the following questions : (any three)

: , 10x3=30
wee Al ST Ot it 8 (R foron)
(a) Cglculate % atom economy for the
. following reactions : 2.5x4=10
were R @ % ﬂwi wTifS
sl 40 8
1, 813D
I ' -
(ii) Al = '?1/ + H0

NaOEt

i) >k,
(iv) /mo/ Bt *

)J\ + EtOH + NaBr
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; H - ]
HaC” NHy o /\”/N‘Ma + EtOH
o}

(b) Write short notes on the following :
wre fral e s o6 (oIt fovall 2

(i) Role of Tellurium in organic
syntheses

(ii) Biocatalysis in organic syntheses
CER® FREITS (S 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
e T T | TS WAl PR 7w SR
ARG TREREN [ ogl for ¢
OAc ; (o]
(i) ©/L0Ac' dH
0 0 _
il ot Dty (RIGH
. R =R"=alkyl
(2]
(iii) CH3COCH,COEt + RX :
R= alkyl, X= halogen ‘ R
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(d) Give one example of microwave assisted

(e)

solvent free organic synthesis and
contrast it to the convenuonal synthetic
procedure :

TRFES T B TE (SR TR <5
Twizgel Rl e ZAE bl A Siwied
CCS gl 41 |

Give the tradltmnal 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

CARIBBIETS A=iaere e wgee T o
IS FARS (H5FI#00 FerzeR [ien sl
1R <611 | CHARIBIETR (o FResacel e s
G R JEes |

Write down the “twelve principles  of
‘green chemistry”. Elaborate with
example any two of the “twelve
pr1nc1ples of green chemistry”.

6+4=10

mﬁ%@ﬁﬁ foral | e FEm
feaiea '3 R 1o Sz
eI T4 7o e
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OPTION - B

Paper : CHE-RE-6026

(Industrial Chemicals and Environment)

1. Answer the following questions:

1x7=7

Tﬁmﬂw%@iﬁm

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

(b)

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 11

hydrogen peroxide ?
SEE (RRICD! ZRG TG (T2 AT T ?
(i) Teardrop :

5
(ii) Bleaching agent

e
(iii) Disinfectant

Siibail
(iv) Antiseptic

SIFTE

If acidified potassium d1chromate acts
as oxidizing agent then color changes

from —

aﬁ@mﬂﬁwwmwmm
=@ Cofou 3 T ARET W —

(i) Organge to r_ed
T A B
Contd.



(d) .

(o)

(i) Orange to green

seis i el
(iii) Yellow to green

AR o[ GIeGEl
(iv) Yeliow to red

LA o[ T

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

ASETO |

(T 32 27 F9)
What is CFCs ? What is the trade name
of CFC? :
CFCs & ¢ 29 afdfers am & 2

The purpose of water budget for

n

_ industries is to

SO ARG T S 2o

(i) reduce fresh water requirement
o 9ﬁﬁﬁ TG A

(ii) promote reuse

o AL Gl
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)

(9)

‘Which

Answer all questions:

(iii) promote recycling

oo Sl
(iv) All of the above
- GoFF IRCEIEN

metal causes minamata

disease ? _
(IO 4igs e BRmo ol =/ ¢
solution and

What 1is normal

normality ?

A6 T S e @ 2

2x4=8

oo Fael Y4 U6 4 ¢

(@)

(b)
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What is roasting ? How it differs from
calcination ? Give example with

reaction.

_IWEGT%‘PW%%WI_W w@ﬁsv.
el RieaR tite Teid |

What is smog ? What are different types
of smog ? Write brieily. '

9 e 2 R s (e R o v

Contd.



(c) What is Eutrophication ? : iy (c) What is ground water pollution ? How
- Sl B o » : : it causes ? How can we reduce it ?
33l 7 : : : < 1+2+2=5F
(d) Write the nuclear reaction involved in | '
| oo AR aRd i R el ¢ @ g

hydrogen bomb. Is it more powerful ‘ '
| , @A W 2 W @R (4 T AR 2

than that of fission bomb ?

Y e @S (@A FolE [ ki 92

(d} Describe the pond ecosystem.

@R Reaies @t Xfee @R 2 A 4T ~ARTEfowa e IR i
; ] 2 . . . ,D . .
3. Answer any three questions : 5x3=15 (e) What-ls blqcatal?fsm : How it dlffer frpm
- : Ay ' : chemical catalysis ? Write one advantage
: Ricicerl felab! ers T 31 ¢ i - and one disadvantage of biocatalysis
(a) Describe the Bosch process for over chemical catalysis ? - 1+2+2=5
industrial preparation of hydrogen. How " GI-SREo [ 2 T IR Seos Al (TS
it differs from production of hydrogen ‘ AYLE ? GR-SrEEAT ot Rl o SR
from methane ? 3+2=5 7 . T , A5
PG ER Sl dFed 59 AT 0! ' : | S o
D 79 | 4B GO e o 23T | | 4 Answer any three of the fo owmgl.O o
GO AT ST (AT 2w Bl A ' EaT i
" | oo [zl fofibg Ted T4 ¢
(bp) What are particulate matters? How ; . ; : ,
: . . ' (@) (i) Describe one manufacturing
they pollute air? What is AQI? Does :
siatlate tte £ ) - . method of common salt. Write two
4 | PREBHGRN 10 215 , uses of common salt. = 3+1=4
1+2+1+1=5
Sl T 3 il : e e B! eI At Il T |
' T (FACT IO I | S 757 R

AQI & 2 *mFIZ AQI © @eR” (oFE ?
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(b)

@)

(iii)

(i)

Write all chemical equations
involved for the preparation of
‘sulphuric acid. 4
AR R 2BEHT TR IR
STRe feri | :

Write some uses of sodium
hydroxide. 2

5 R FRG SR B T Bl

What are greenhouse gases ? Write
few names of greenhouse gases.

- How it causes global warming ?

(1)

1+1+2=4
FieerjE (o [ 2 Bl ciowez o
N fowRil | @R (TR G Sed
(A I forane |

Describe various effects of ‘global
warming on

ifa) forest

(b) crops and -

(c) water resources 6
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i

© 0
i)
(it1)

@
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_‘C‘?ila?‘? 3 THeaR o) e frarTyee

@FEE A ol 2
()

() *PU ==
(o) T AR

‘What are different categories of

water quality parameters? Give .

two examples each. 3
AT wdladm [iew ez & & ¢
AT 7O/ Tuizeel T |

Describe the different sewage
treatment methods. S
e ~iRY e R otafs i 1|
What is TDS 2 How is it
determined ? . 2

TDS & ¢ TDS &FE @y 3 2

Describe any five non-conventional

—

energy sSources. o]
A5t Soreaies e Te R i
Sl

Contd.



(i) What are the benefits and harmful
effects of hydroelectric powers ?

OPTION-C
Paper : CHE-RE-6036

|
; ' : > ! ; ( Inorganic Materials of Industrial Importance)
TR *ife= AR S SERUPTR forl | ,
kK ‘ 4 1. Answer the following questions : 1x7=7
(e) Sh.ow_ how biocatalysis sat'isfy all twelve i i S
principles of green chemistry. 7 | TS WA
SR-SHEBE (ToT FARAE 101 0F (AL 747l ‘ (@) Name the metal oxide which gives the
" (e . _ orange-red colour to the coloured glass.
.. (]‘) (i) Describe ozonisation method for ;  Yed SIRER AN Bt R 98N aiwe FE-
purification of wafter. What. are T8l = 5% TR | :
advantages and disadvantages of ,
’ ? = ,
this method ; Sl : (b) Give one example of a primary battery.
ST} SR I ST AIRCED AT [ - - > -
Bl | 8 Aafed JRal o e - l | AR (IR by Treet i
? : :
Lk ) (c) What is the SI unit for measuring the

. ¥ 5 o
(i) What are non-ferrous metals* catalytic activity of a catalyst?

Give some uses of these metals. . \
| - 1+2=3 | bl SHhA] SREbRR @l qeRE S 9T

iz A9 5 2 8 Rl 4Ied (RO \ Rt ' =,

- g e

(d) What is meant by antifreeze 2
afoiEFe St 6 3@l 2
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(e)

(9)

(@)

o)

(c)

What is the most common inorganic

pigment used in paint ?
K I5EIG TR T S st o2

Draw the structure of orthosilicate

anion.

w2 BRTED @ a1 S |

What is meant by the label on the
fertilizer bag with a grade 28-28-07?

ﬂﬁwmﬂam—wzﬁms 28-0 S
& 3@l 2

Give a brief discussion of coloured

glass. 2

<@ 2t R ST Sl 34|

What are fertilizers? Write about
phosphatic fertilizers. | 2

AR 7 ¢ THEYE AR [

What is meant by ceramics? Discuss
its properties. . 5

‘Wﬂmﬁg?@"iﬂﬁw*ﬂmﬂ

54 |
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(d) What is positive and negative catalysts ?

questions :

Give one example of each. P

NS W WARE SEErs @ 2 USIAE
G Twigae | :

Answer any three of the followmg

5x3=15

Wﬁmm et ol ¢ (it fofon)

(a)

(b)

(c)

- its advantages.

What are explosives ? Discuss about the

properties of explosives. 1+4=5 -

s TR & ¢ ﬁmﬁ@ WA 4T
Sl 1

Discuss about Li-ion batteries. Mention
3+2*5
Li-o @R RE sl @4 2aE
ARz S 94|

What is paints ? Discuss about different

composition of paints. 1+4=5

x @ ¢ 91 Rfew Ao Raw i
7| ‘
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(d) Write briefly about superconducting (b) Discuss the preparatmn method and

-and semi-conducting oxide. " explosive propertles of Lead Amde and

: DV 401,=5 PETN. ' 5+5=10"
pAROITR T ROl wisiEes Ra . (=TS qEize i PETN I 2®® el S
oYCS forartl | - e 4R S |

(e) What is meanf by alloys ? How is it () What are ‘silicones ? Discuss- the
classified ? Write about gold alloys. preparation method and uses of

1+2+2=3

539 4T W [ I&1 2 26 @A (HNRee
9 = 2 O e s R B

silicones. Give the general composition.

of glass. : . 2+3+3+2=10
Hfrrmz & @ PR des dirl oIS
AT SR < | 2l el e et |
4. Answer any three of the following '

‘questions: | . 10x3=30 .

. e (d) (i) What is meént by primary and- :
o ePTIE Tes i 3 (Rige fofaby)

) secondary battery ? 2

2EmE e G @R I &

(a) Discuss about homogeneous and F1 = 2

heterogeneous catalysis with its
- (i) Mention the main components of

mechanism. 7 5+5=10 | , ,
' a battery. 2
e (IS TG SR SOTETg SRR -
o oIRGB T TAMTETR S 41
e e SiEsa 41 | |
3 (Sem-6/CBCS) CHE RE1/2/3/4/G 23 Contd.
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(iij) Write the advantage of fuel cell -

over primary and secondary

batterles ‘. 2
iRt oS e @mﬁﬂa—m—iﬂﬂ
(583 FARPRR & |

(iv) What is the difference between

galvanic and electrolytic cell. - 2

sfiefay & 2

(v) Discuss the workihg principle of

lead-acid battery. 2
@GO RO PRI SCAGA| 1 |

(¢) What is portland cement ? Write the
chemical composition of portland
cement. Discuss its manufacturing

process. . . . 1+3+6=10

G RICRT %?9{’17‘@1\3 forrea gEle
FegfS 12l | T R ellet] SiteAbal <54 |
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What is fertilizer grade ? Discuss

(i)
the manufacturing process of urea.
 2+3=5
TiaenRa (T fF 2 ﬁ?ﬁmmaﬁ
AL 4 | :
(i) Write short notes : 2Y6x2=5
53 (B forait 3 |
I. Fullerenes ™
A
- 2. Bronze
¢
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. "OPTION-D
Paper :-CHE-RE-6046
( Research Methodology for ‘Chemistry )
1. Answer the folloWihg questions : 1x10=10
(@ Name two flammable chemicals.
! Ve PR S ot
() What is chemical abstract?
" Chermical abstract fere & 3= 2
(c) What are E-journals? |
E-journal Tt & ol 2

{d) How can we safely store chemicals ?

Wmﬂimmﬂawqw .

- AR
(e). What is monographs?
Monograph I & 3@t 2

() What is full form of TOC in a scientific

publication?
| Zawﬁaswmcawefmml p
(g) What is journal access ? |

Journal access 3o & 3@ 2
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. (h) What is H- mdex?

: vH mdex qﬁf@l = i@i ? A
(i) --What is the full form of ANOVA'P
ANOVAamch% 2
G) What is 1nc1nerat10n?
' Incmeratlon {ﬁm & = 2
2. AnSWer the followmg questmns - 2x5=10
| (a) How can we recycle and reuse orgamc
solvents ? ' R
SR GONE (AT qwr—-« I CH W
IR oA 2

© -

'(b)k What is search eng1ne'> lee two
- examples of it.

%%arch engme{ﬁiﬁﬁqm P TIR ga%mq-

(c) ..What are the uses of chem-draw ?
- Chem-draw I TR Tt
 (d) What is research gate? )
‘Research gate 3 & 3@t 2 2

() Calculate the Mean and Medlan of the
variable Y: -

Y 55@€ Mean ©i% Median ‘?i‘FlTW%.
[¥[12]13] 1809 o7[15[ 0213 [15]

3 (Sem-6/CBCS] CHE RE1/2/3/4/G 27 o Contd.



3.  Answer the fblIOWing”questiqns:  5x4=20
woTe W s i ¢

(a) What is Polynom1al regressmn in

1)

machine learnlng'? Explain with
examples. - 3+2=5

mﬁﬂaﬂﬁ‘wwﬁwﬁﬁ ?Wﬂﬂiw
WI '

or/e¥al .

Discuss various referencing styles with

- examples.

Referencing IR (& [C W

AE‘WT‘@W?@WI

What do you mean by plaglarlsm ? How
do you avoid it? 3+2=5

Plaglansmiﬁtﬁﬁsﬂﬁi ?W @W"ﬁiﬁ :

R AR 2
o Or/W. :

Define Mean, Median and Mode.

Mention the advantage of each. thit ‘

is descriptive statistics ?
Mean, Median Si% Mode ¥ & fordl|

BRI 4t BEY 91| Descriptive

statistics 3T & @ 2
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(©)

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

Term Index{%iﬁﬁsﬂ?ﬂ ?WWW- |
fon awieg Index?ﬁmsww?ﬁﬂ

Or/W

‘What is ‘meant by ddtabése? Discuss
briefly about some of the databases

 used by researchers in chemistry. .

@

Databasé GRS IR SHIECH RS 7S |
e /TS [y database 3 ﬁm 126

,W@WW|

What is a Tfansi_stor“?. Explain its
different types. -. . 2+43=5

Transistor ﬁ3 ? 3?113 ﬁ%ﬂ' AP ﬁm [

‘aﬁn

or/ Wﬁ’f?f

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

it Resre R cwae blogs QWW
HZ D F
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4. An'swe’r the following : . .10*4=4,0 ‘
L W TR Tet faa 3.
(a) Write. the safety guidelines in case of a

(b)

laboratory emergency. What are the
‘most common laboratory a001dents in
chemistry laboratory ?. - 5+5=10

mwmmﬁmﬁﬁw
‘s PRI AR 2 GO T ARINNTS

wmw%@%mvf@l%@i’amv
or/at o

~ 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 ﬁ%@'ﬂ 9 steps IR Rl 1

Research article ®i% Rev1ew paper ¥ eI

_ A1LT o141 | Review paper G ﬁ'!‘*lﬁ steps

TR ol |

How can.we find and then cite the

'pubhshed information ? Discuss by

giving examples.

oipifire W oI (Pt REIR S cite

IR o1 A | BARPR WA |
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“lo)

()

o orma
Explain the following
() Hot '-A‘rticles‘ .
(i) S}lbét{ince Index
(iti) S,.ubjec;t Index

2Yx4=10 .

fiv) :Authoi' Index

,Writ‘:e' in brief about correia.tion' and
regression. ’ 5+5= 10

Correlation 9% Regressmn B ﬁir(;z[ s:lzas N
forat |

Or/ we/ar
DISCUSS in brief about Polynomlal fitting
and chemo- metncs 5+5=10
Polynomlal ﬁttmg 9% chemo-metrics 3
s:;iaf A b

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 3w 5 2 30 R oo AT 2

ﬁmmmzrﬁasmefw
e ﬁm WW.“MSDS?
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Or/%43!
Discuss the different types and roles of

electronic component involved in a
- typical. spectrophotometer

- @Bl YR Spectrophotometer © ‘\’:‘Tf'\\‘a_

RGNS e T ngfsm AT
wam S I
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