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Answer the Questions from any one:
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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o ) : oI e
PTION - A (i) non-renewable energy source

Paper : CHE-RE-6016 : =
(Green Chemistry) SRRl *fE T

(i) geothermal energy source

1. Answer the following questions : 1x7=7
SeTS {7l eI B fi ¢ o IO
(@) A green synthetic method should have (iv) None of the above
Bl GIOER 3w smfow < =t | GRS (IIDIER T
() high yield'
55 Bestr (c) Green synthetic method is
» : than conventional method .
() high atom utilization i . b_Hr_&.
& ek 73“] S w0l NOI?
O AW9] 939 . = s
(7)) high atom economy R fhicient
i ess efficien
5 A SRS ;
(iv) None of the above ) b
ST (RIEHIBIES (i) more efficient
SEREn|
(b) The continuous use of fossil fuels can e FE
deplete (iii) more energy consuming
i -
() renewable energy source (iv) None of the above
TN e Teoy GoFd (FICAIOIER T
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(d) Mortar and pestle are used as a (iii) heating is transferred from core to
= . the surface of material
A0 B (BT 1 st e <
3 - Si7l (IRT 2[1 AL B ‘iﬁi@ﬁ’ =
() mechanical reactor ! . (iv) None of the above
GreliReT R | G RIFIRIER T
(1) laboratory vibrators () Crown ether can act as
ASTHINE i) e 2 7 it I SR A
(iii) heating reactors \ (i) biocatalyst
: (ii) asymmetric catalyst
(tv) None of the above : m]‘qicf G‘W
S (FIEIDIE A= 1 (i) phase transfer catalyst
(e) In microwave heating AERC U R
: ' hoto catalyst
TRFROS o TR (iv) photo cataly
i) whol : . . s
% Sim?.llidn mat]e“al s heated (g) Biocatalysis usually takes place in
aneous _
BT 4 o/ SEbE ALRES © TS
T
TSI = (i) water (1)
(%) heating is introduced from the (i) chloroform (F7%)
PERS (iij) benzene (@=GA)
% 1 9 (iv) THF
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Answer the followiﬁg questions :

2x4=8
oo iRl eMEs Tes g
(@ Mention two important chemical

(b)

()

(@)

¥=0 + CHyMgBr

accidents which demand the need for
Green Chemistry. :

70l S5 PIRET WEoam w1 Trmd 4
R M T [ emetrrer wis <@ |

Give two advantages of use of catalysts
in green synthesis.

(T FRCHTENS S A= 757 377 |
What is biomimicry ?

e el 2

The following Grignard reaction gives

100% yield. Is it 100%
economical ? Give reason.

e W@l S REIEE S o009, Sesfim
M@ | So0% siamlq wtfomeE sroeas
@ 2 9 7

atom

Me

Me—C—O0OH + Mg(OH)Br
Mé
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Answer any three of the following

questions :

5x3=195

(@)

(b)

(c)

(@)

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

Explain the difference between

economy and

percentage atom

percentage yield.
“foie] AAaIle] LIS S oI T E
{12y IR0t 4l |

Mention the guidelines necessary while
designing a green synthesis.

T FETR et TR RS A
Aoz S

Give the green synthesis of the

following : 2.5%2=95

wore Al GReGR FAeae il ¢

(i) Furfural (F5F4F)

(i) BHT

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

Clayan R ? % TR 1 2 ? 75 Tl
il | '
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(e) What are the disadvantages' of using
conventional oxidation réagents and
catalyst ? Mention a green oxidation
reagent and its usage.

ebfere SfEehy Raterd wim SEEes AR
419 SREPTR & 5 2 @bl Gieg SifRiees
e iR 23" IR U T =4 |

4. Answer the following questions : (any three)

10x3=30

a7 [l e Oes WAl ¢ (Ricerzan o))

(a) Calculate % atom economy for the
following reactions :

2.5%4=10
e frdll ﬁﬁamga A= % W‘l CREIIC)
il < 8

(i) ( oot @

: A A ~

@) =S o AR '}‘/ + H,0

o LSRR G TR

. . H

(iv) /\l/ PRI g e /\g’N‘Me + EtOH

3 (Sem-6/CBCS| CHERE1/2/3/4/G 8

(b) Write short notes on the following:
ool RERER @59 pib (B il 8

() Role of Tellurium in organic
syntheses

?ﬁﬁﬁiﬂﬂﬂﬂ%ﬁ(ﬁﬁﬁﬁﬁﬁ!gﬁ?ﬁ

(i) Biocatalysis in organic syntheses

GRS TN (G SeEe

(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

wieeReN R & ¢ uieekaw [RiEmr fomo
W T 11 | 9eTe R IR TR Fiaced
ARSI TRERe RN omgl &=l ¢

QAc
([) ©/L0Ac

o
E. 3 LH

L
oA 0 e
(1) ror! : = Reeh ERER
R=R"=alkyl
[2]
(iii) CH;COCH,COEt + RX ——— = CHsCOCHCOE
R= alkyl, X= halogen R

3 (Sem-6/CBCS| CHERE1/2/3/4)G 9
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(d) Give one example of microwave assisted

solvent free organic synthesis and

contrast it to the conventional synthetic'

procedure.

TRELS AT TRE & (GRS AT Dol

green chemistry” . Elaborate with
€Xample any two of the W e
principles of green chemlstry

6+4510

188 BT 61 R e | AT A

&S R0l i R ogesials
ﬁ*m—m '<ﬁ’a'| e

OPTION - B

Paper : CHE-RE-6026

(Industrial Chemicals and Environment)

1. Answer the following questions @ |

(b)

3 (Sem-6/CBCS) CHERE1/2/3/4/G 11

IX7=T7 "

Tz Fl W% 2 ebfrs weRel Awo were il T e il 2
C .E RERISRL {a) Which of the following is not a use of
(e) Give the traditional commercial hydrogen peroxide ?
3ynthesls of paracetamol and explain SFE (06! PR T (RO TR T 2
arious drawbacks of the synthesis i1l :
the context of green chemist ry. Give (i) Teardrop
leg the green synthesis of paracetan’lo1 b-‘fﬁ
n
explain the green aspects. (ii) Bleaching agent
5+5=10 B
G et : g
WmﬁﬁmaaQH“wmwaaﬁﬁéﬁﬁﬂﬁﬁaqﬁ%NWW@ Mok
T PR (2B Hepaer ReH ol (iii) Disinfectant
aﬂ?m ‘W | CRIBBIET e wiecaae freree =< Skl
Il PR Jeiess | (iv) Antiseptic
() Write down the “twelve principles of BIIERER

If acidified potassium dichromate acts
as oxidizing agent then color changes
from —

aﬁ<mﬁ§$-ﬁm@mﬂ'dﬁ??ﬁirmﬁsﬁﬁmazﬂa
@ cofeon 3 I AfRST -/ —

(i) Organge to red
FE 24l €l

Contd.
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(c)

(d)

(o)

(i) Orange to. green
T o GIeaRl

(i) Yellow to green _
FEARE 2[ Greaw

(iv) Yellow to red
REERISER IS

The density of air is maximui®
in : (Fill in the blank)

| R T s
| (= 312 79 7

What is CFCs ? What is the trade name
of CFC?

CFCs f& 2 2o aifafeys am & 2

The purpose of water budget for

industries is to

TIPS AT-IEThE W SR 27

(i) reduce fresh water requirement
T AT ARG S

(i) promote reuse

7 e Tt

3 (Sem-6/CBCS) CHE RE 1/2/3/4/G 12

(iii) promote recycling
o Ol
(iv) All of the above
@9 FEIER
( Which metal causes minamata
disease ?
@Il 4IeF e FRED! Qe 2 2

(g9 What ‘1is normal solution and

normality ?

2. Answer all questions: 2x4=8
woq e R ©ed I 8
(@ What is roasting ? How it differs from

calcination ? Give example with
reaction.

SPERe {2 TR e 28F AT 2
iR Rfemr trs TaeEd @l

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

@R R 7 Rfon 2 @ R vt
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(c) What is Eutrophication ? (c) What is ground water pollution ? How

CECARER 9 it causes ? How can we reduce it ?
@) : 1+0+2=5
Write the nucl 0L D . Al
b uclear reaction involved 11 \__2,7?)5 S e iﬁﬁ & gl 7 @@ e
ydrogen bomb. [s it more powerful o = 2 B R I o e

than that of fission bomb ?
(d) Describe the pond ecosystem.

mmmmﬁ%@mﬁmmiﬁ 3
(EPTR R @ete el @ ? 4T AR fovEs fRe =R |

A : (e) Whatis biocatalysis ? How it differ from
any three questions : 5x3=108 chemical catalysis ? Write one advantage
Ricsica ﬁﬂﬁﬁfﬁﬁa%\m < 2 and one disadvantage of biocatalysis -
over chemical catalysis ? 1£2452=6

ER-SEE & 2 3 PRI S0 2Hl &
P2 7 GI-SRDAE ol A S SR

3.

(@) Describe the Bosch process fOF
TItICiiI‘J.stnal preparation of hydrogen- How

1
iffers from production of hydroge”

from methane ? 34229 ferei
3y |
(4§25 L) (Bic AeF<eg 969 %f\:”{m 4. Answer any three of the following:
TR =1 | @3 %7%@1 Rrera sfat 212G (51 10x3=30
ﬁmﬁwwmﬁ%ﬁm e [zl fofaba Bed <1 8

) :

(b)  What are particulate matters? HowW (a) (i) Describe one manufacturing
they pollute ajr ? What is AQL? Does method of common salt. Write two
Particulate matters effect in AQI? uses of common salt. 3+1=4

14+2+1+1 =5 Siuiad F9e bl AT AE (O e 941 |
OIE]Qr?Tgcnﬁi ?"W%@Tﬁﬂm - Ww ? 234 70! AT &7l |

AQI % ¢ sfridfeaiiz AQI © @Ol (AR

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

(iti)

(b) (i)

(i)

Write all chemical equations

involved for the preparation of
sulphuric acid. 4

aﬁﬁﬁﬁ%ﬁﬂ@@fﬁﬁﬁﬁﬂgyﬁzarmﬁmﬁﬁ
STIRRe] foTal |

Write some uses of sodium
hydroxide. )

b e PResizey @esmm e il

What are greenhouse gases ? Write
few names of greenhouse gases

How it causes global warming?
1+1+2’

: (B
cioenz (g [ 2 FE Wf@,ﬁ
5 Rl | @2 TR AT &
crits A @l e

pal
Describe various effects of glO

warming on
(@) forest
(b) crops and

. 6
(s ¢) water resources

“M-0/CBCS| CHE RE1/2/3/4/6 16

S

(¢ @
(@)
(iii)
(@
3 (Sem- _6/CBCS| CHE

What are different categories of
water quality parameters ? Give

two examples each. 3

vm“]a saedq ffes apenR & & 2
ST 7oiCe izl |

]jescribe the different sewage

treatment methods. 5
(s i) waer e sl i =l
What is TDS? How s b

determined ? 2

TDS & ? TDS @ o 91 2

Describe any five non-conventional

energy sources. 5)
55 Sereielfes e Tom e il
<Al |

R RE1/2/3/4/G 17 Contd.




(e)

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

—_

! -5
S < et e SRR el

Sh_ow how biocatalysis satisfy all twelve
principles of green chemistry.

ﬁqmﬁwwmmﬁq
BE (Yl |

(i) DESCI‘le ozonisation method for
purification of water. What are

ad_vantages and disadvantages of
this method ? 3+2+2=7

AT =A< 1 o e st s R

7l | @3 ot 5[/

SRS

il SRR

() What are non-ferrous metals ?
Give some uses of these metals.

1+2=3

SRFRA 41 ¢ R 419 B
TRE fort|

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 18

OPTION-C

Paper : CHE-RE- 6036
( Inorganic Materials of Industrial I mportance )
1. Answer the following questions : 1x7=7
weTS EPTRY Ued (ol 2
(@) Name the metal oxide which gives the

(b)

(c)

(d)

3 (Sem~6/CBCS) CHE RE 1 2/3/4)6 19

orange-red colour to the coloured glass.

PSR R PR aitst Bl R S8 alme el
Je <R B FH|

Give one example of a primary battery.

oifesal ORI «of Tl |

What is the SI unit for measuring the

catalytic activity of a catalyst ?

G TEEne SEEbREl @l AR ST G

& 2

What is meant by antifreeze ?

afFofr i & 3@t ¢

Contd,



()

(9)

(b)

(c)

3 {Sem-6/cge

‘

What is the most common inorganic
pigment used in paint ?

IS IHIEIDS AT [ e FsiEEot & 2

Dréw the structure of orthosilicate
anion.

What i
! at 1s meant by the label on the
ertilizer bag with a grade 28-28-0 ?

<01 AT ({5 (+ TS
G1\S
5@ 2 R (21G 28-28-0 AT

Give a brj ;
rief discussi
ssion ed
glass. of colout .

98 2 7

2T R B3t Siizmioa < |
What ar :

A at al.c fertilizers ? Write about
Phosphatic fertilizers. 2

AIPRE
? TRYE AR e ol

What

1S

its meant by ceramics ? DiscUs®
Properties. _ 2

““‘_‘b ® :
2 i ﬁ“ o‘tr]‘ ? {sﬂﬁ @‘[ﬂrﬂ?‘{ 111_1?,‘0’*”6‘”

9 |

CHE R rl.']rg,:[-. 70

(d) What is positive and negative catalysts ?
Give one example of each. 2
ST WS AN TEEOP (@ 2 TP
i v Al

Answer any three of the following
questions : ' 5x3=15
el e Ted el ¢ (R fefv)

(a) What are explosives ? Discuss about the

properties of explosives. 1+4=5
e o IR
SzEpal ¢

(b) Discuss about Li-ion batteries. Mention
its advantages. 3+2=5
Li-STE OINE REc Sieevel <S4 | 20
AT BeEd 4 |

(c) What is paints ? Discuss about different
composition of paints. 1+4=5
= & o a6 [ Ao A SIEbHl

%4l |

3 ‘,_.","r.""—l CBCS) CHE RE1 ‘_'3_"!_-'“ 21 (_T(_'ln.[{j.




(d) Write briefly about superconducting

(e)

(a)

jiSﬂnnﬁ;CHCSJCHE RE1/2

Rie. e

and semi-conducting oxide.
2Y2+2=5

AR W% RO St fam

B ol | ;

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

SRR T 5@ 2 T e (RO
TR 2 G =029 4o R G|

Answer qn
Y three of th :
: (& i
questions: ollowing

. 10x3=30

wﬁﬁw%@mg(mw)

Disc
uss
about homogeneous and

ht‘l_el-
Ofeneg
Us catalysi i i
S1 h 1ts
mechanism Y Si1s wit

Efmmmmw
T Ry NG
-Wﬁﬁwwl

[3/4/G 2o

(b)

Discuss the preparation method and

explosive properties of Lead Azide and
PETN. 5+5=10
=G «GiEE U PETN  2Fe e S
RS PR bl

- What are silicones ? Discuss the

preparation method and uses of
silicones. Give the general composition

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

fhmrmr & 2 blemas aes GRS
meuwmquﬁﬁﬁm

(d) (i) . What is meant by primary and

secondary battery ? )
oz o el @R IFE
@l 7

(i) Mention the main components of

a battery. 2

@HIR B o ComPRR B

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 23 W Contil:




(e)

(i)

(iv)

(v)

Write the advantage of fuel cell

over ' ) '
primary and secondary

batteries. 2
TR S e &R weiio 3?7
(IR AR ey |

W : :
hat is the difference between

Lo
gaivanic and electrolytic cell., - 2

OIS 99 33
ALY 2 G

Dis .
cuss the working principle of

lead-acid b
att
ery. 2

FTCIF &
©OE (O R A 4 |

What is
pPortland cement 7 Write the

chemical
. Composition of portland

cement,

process.

518 B & » e
]
MRY® Tl | B ot

1+3+6=10

b5 e
S AV SfTiH w5 |

r\ﬂ[‘ J L.{-.|{ = £k f ke o
£ } ] 7 R[ 1} l}.3r4f(‘ q

‘

(1)

(@)

" What is fertilizer grade ? Discuss

the manufacturing process of urea.
D+8=5

FrBEE (oG [ 7 RSRA 2o eelfetl
Szl

Write short notes : 2Yax2=3
55 (Bl foiall 8
1. Fullerenes
LGIRo
2. Bronze
4¢
1/2/3/4]G 25 Contd.
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) OPTION - D
Paper ; CHE-RE-6046

(Re
search Methodology for Chemistry)

Answ :
ver the following questions : 1x10=10

U1 [l epTey ey fira ¢
(@) Name
F;me two flammable chemicals.
$ :M TR SRR S s Rl
Chat 1S chemical abstract ?
3 hemical abstract i & @l ?
C | h=r] .
) What are E-journals ?
E-journa] it o el 2
(d)  Hoy .
N
can we safely store chemicals ?
SPIRIE oimief (e
1‘%1?12% T IRAFeSIE FREw T
(e) i
What s monographs ?
; Monograpp It & gm0
What is |
full f,
Publicatiop DOrm of TOC in a scientifi¢
@ o
( 9 TOC 3
g} AP ssjef A 7|

3 [Sem—(:,.*CBCS] CHE RE

Wh { ‘S

a_ .c

; J 3‘1 aCCGS Pl
S

Journa]
dCcc
£S8 iﬁﬂtﬁ @ el 2

1213/4)6 26

2. Answer the following questions:

(h) What is H-index ?
H-index gﬁﬁ & g@l ?

() What is the full form of ANOVA ?
ANOVA 7 577 Fseeie! @2

() What is incineration ?
Incineration JEiC & 3=l ¢

0x5=10

(aq) How can we recycle and reuse organic

solvents ?
e TR, (A IS s e T
FfRg Al ?

(b)) What is search engine? Give two

examples of 1t.
Search engine GG gEl 9 249 gﬁf@mq
fol |

What are the uses of chem-draw ?

(c)
5 9zA il

Chem-draw
(d) What is research gate ?
Research gate 3T & q@l 2
(e) Calculate the Mean and Median of the
variable Y:

v 5edd Mean 14 Median 91991 <541 &
m 00 Jo7]15[ 0213 [15]

27 Contd.
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8 / W -
Answer the following questions 5x4=20
‘ A=
O SRS Teq 57}21_[ e

(@) What i
machilllse F{'lenomial regression 1n
v earning ? BExplai I
xamples. plain with
3+2=5

cfoey =tifes

Or/egqt

Discu .

SS va

e rious referencin :
ples. g styles with

Referencin
g g
IR 3] 7 | SR e i I M D ES

(b)

What do
do you YO‘TI mean by plagiari 2 7
avoid it ? sm ? How
3+2=5

Plagiarism
I AR 2 et o 2z et #1fRRA

Or/w3l5t

Defi

ne

Mention Mean, Median and Mode¢:

is des the advantage of each. What
criptive statistics ?

Mea :

?W'@_I%l‘[ Median ®1% Mode 4 %4 GRIk
stati J-ﬁ }].ﬁm TEd 4| Descripli\’ﬁ
Statistics Q-\fﬂﬁ & 61 2

1 Q
3 \Sem-G/CBCS) CUR R
S| CHERE1/2/3/4/G° 28

()

@)

used by researchers in C

What is meant by term Index ? Briefly
explain the different types of indexes

known- to researchers. 2+3=5

. Term Index JFE 381 ? 57 e Sl

"@:{WIa@xﬂﬁﬂWWﬂ:

Or/=23!

tabase ? Discuss
the databases
hemistry.

What is meant by da
briefly about some of

Database 4 @ 3= o o7 e AR
S TS 2 Jatabase 3 & HACE

iz < |

What is 2 Transistor? Explain its
2+3=5

different types:
& 7 2 R SIS fRE Il

Transistor
<4l |
or/4l

e role of blogs with examples

Discuss th
ds of chemistry.

in different fiel

A A ffen (wae blogs < CEERACIESE

ﬂiuﬁ:ﬁﬁﬂifﬁm

29 Contd.
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4. Answer the following :

TS (AR B firal 3 Explain the following : 2Yx4=10
g :Hrlte the safety guidelines in case of @ woro fATR Ul <1 2
aboratgry emergency. What are the (i) Hot Articles
m :
Choes;1 .common laboratory accidents 111 (i) Substance it
el cﬁlstry koriony 5+5=10 (i) Subject Index
NSNS (HTeT e ]
szl ?F%’: G_“nﬂWﬂ\ﬂ\gi’?ﬂ%ﬁﬁWT (iv) Author Index
2 IS =GR 2 @Bl B sCaFealia®
TRAKIES & 726 weafoe 29 “iE 2 ' (c) Write in brief about correlation and
or/534 ; regression. 5+5=10
WEiTe o Correlation % Regression < fata v
Reth :arlous Steps of writing a Project el
. rz rt. What is the difference between Or/S331
o _Searcl} article and a review paper ?
Fite various steps of a review paper: Discuss in brief ajbout Polynomial fitting -
5 5+0+3=10 and chemo-metrics. 5+5=10
roj Bt o : Vs ; . :
Ref;J;:ct G| Jﬁf@m T99 steps T =l | Polynm}lial ﬁttmg%@ chemo-metrics 9
q{g{@ag; amqe 9% Review paper < %4 R HACE S l
T[‘.‘i?{ %_&“‘ | RCVIG\V pPaper e %‘[‘Qﬁ?{ StepS . (d) What is MSDS ? What kll’ld of
' information does it contain ? Why 18 it
(b)  How essential  to consult a MSDS before
2+3+5=10

10x4=40

can
we find and then cite the

published ip

: information ? Dj

- n‘ 3 by
giving s Discuss P}

AP S
04 :m; Q”"‘“R_Wﬁ @ ReiR S cite
R | ©izeeri Szt <5 |

Or/913dl

handling any chemical ?

MSDS 3@ @ 3@ 0 330 R 4eT O TP ¢
ammﬁaﬂmdﬁﬁamﬁmm5MSDsa

[Bleaal
o GATICD! PR S ¢

Contd.
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Or /%24

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

@b1 499 Spectrophotometer © Gitw
 ERGAE G ST e i gﬁ?ﬂ TS
SICEAIDl <5l |
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