





(e)

(iv) Benzene

Reoicn

Biodiesel is anfexamp‘le of which of the
12 principles of green chemistry ?
(e foree (e FARee 1251 Eﬁﬁ‘a‘% SRS
(FITCBIR TeRel 2 '
(i) Waste prevention
SR afereeel
(i) Use of renewable feedstocks
STRERECIN (FBT ARG TR
(i) Use of catalysis
G T
~ (iv) Safer solvents
W aR
Barry Trost is associ’ated with the
concept of
S GO 4IRAR TS (<R B BRI
(i green chemistry
(IS AT
- (i) atom economy
1 e
(iii) sustainable chemistry
2T AN

(iv) pericyclic reaction

ISP ﬁf@m -
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(9)

(h)

()

0

Which of t'herfollowihg is not an atom

economic reaction ?

ToR (OO “Awle sAfRferE [ vz
() Addition reaction

@i R
(i) Elimination reaction

woRe [fem

~ (ii) Rearrangement reaction

(iv) Diels-Alder reaction
Diels-Alder Rfem
Risk = Hazard x B}
(Fill in the blank)
faomisEt (Risk) = 99 (Hazard) x
| : (Tl 912 93 71

What do you mean by turnover
frequency of catalyst ?

ORI ‘turnover frequency’ 3 @ ? |

Define LC,, while measuring toxicity of :

a chem1ca1

Wmﬂamﬁmwﬁwqam

b ot aw\wﬁ’m
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Answer any four of the following questions :

eliminate the toxicity of wastes. Name
and elaborate it. ;

SRR Raieel Fyaesd At ZrRas S
1990 57© G 2N A I (2fRF | 93
W«mmﬁmm@waﬁwmn
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2t
| _ 2x4=8
o] [rpIear sifar ek Tes i ¢
(a) Define the term atom economy.
“ie] fiegyfrelx kel faz |
(b) What is ionic liquid ? Give one example.
SF ¥ 91 (ionic liquid) I&e & 31 2 @51
ICGESEREI '
(c) What is supercritical CO, ?
wfewifes CO, i 3@
~(d) Define homogenous and heterogenous
catalysis.
FAAY SR SANAG Se6< F<es] el |
(e) Explain how green chemistry is
synonymous with sustainable
chemistry.
(ST AT A 2P TR T57S *mfas
R =B
() Why does use of CFCs forbidden in most
of the advanced countries ? .
iy wAa (7™e CFC 3 377 37
SIS WK 2
(g) An act was set up in 1990 to reduce or

(h) Give two examples of chemical reactions
assisted by ultrasound.

- wifeere wikace kel 31 76 Riems T
ml ~

3. l Answer any three of the following questions :
5x3=15

©oiR gzt fofait esim Tes v ¢

(a) How can you improve the Atom Economy
of a reaction ? Calculate the % of atom
economy of E2 elimination of HBr from
‘2-bromopropane using potassium
t-butoxide. dris B 2=8

' ﬁf\—mxﬂmwﬁwﬁ‘tﬁwﬂ%aﬂﬁamﬁv
A1 SRt [Tz vy 7
2-TECoNR 7= HBr =% RIGR % sizsig
faregyfare st <1 |

H  CH; 'BuOK® CHs '
- —/ + 'BuOK + KBr

Br

(b) Green chemistry is important in
alternate reaction pathways. Explam the
statement with examples.

s 3T *mfer (ve GRRE wEw
el | TrigEeE @3 TG ik =1 |
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(c)

()

What is bio-catalysts ? Give two relevant

- advantages and two limitations of
biocatalysts used in the chemical

reactions. 1+2+2=5
ToR-SRRGS T (@10 2 i R tew-

W‘QWWWWK%%TWW |

WWW!

What are the goalsof"green chemistry ?

- Mention the obstacles in the pursuit of 1

the goals of green chemistry. 2+3=5

(e)

TPRPNE SO (S 4 AITE ST 4 |
Give the green of synthesis of the
following : (any two) ' 2.5%2=5

weTe e maw sl v s (P

)

“#i)- Citral
o
(ii) Methyl methacrylate
- feizs MRt

- (iii) Catechol

(LT

What are the major problems caused by |

chemical waste ? Explain with examples.

3 (Sem-ﬁ/éacsl CHE RE.1/2/3/4/G 8

TR SIS B 8 (R I TR
3 {5 2 Tarmmer i 941 |

(9) Wrife short notes on the following :
il 2.5%x2=5
| ooTS AR @vite SO fo72l ¢

- (i) Enzymatic mterestenﬁcatmn for the

production of healthier fats and
oils.

FIEPTIS 51 WIS (96 TAMRT AT
IR IR SRR
(i) Bio-degradation
CeR-fRegaiw

(h) What are the advantages of solvent-free
synthesis ? Explain with sultable
reactions.

TRE-[G ACETNR ?ﬂ%znm'g 1% e %9{‘{@
W?EQWW =

4. Answer any three of the following questions :

. ‘ ; - 10x3=30

i Ricplea fefabr esix Tes fral ¢

(a) Make a list of the 12 principles of green }

chemistry. Explain any three principles
of green chemistry with the help of

examples. ' 4+6=10
CITE TR 12 B TEies @3 wifer ege:

1 | GRS R FOiGr TS v 31 |
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(b) What are green solvents ? Explain with

(9

(d)

an appropriate example. Discuss two
methods for utilizing CO, as reactant.

; : -2+3+5=10
CTeE TR 3R 5 e ¢ <5 B TR
i 7= 1 Co, Rz fone Iz =<1 767
AT S SNCEAS 1 | '
What are the advantages of microwave

assi§ted reactions over conventional
heating methods ? Explain the following

‘microwave assisted reactions in organic

solvents. - 4+3+3=10

AT 9T T ARCS(F Ve ([T IS
fficaRe Afanas & e o9 giees
DB SIS R RICRRITMCRC CR FR B S TR ISIN
BEDIEC IR .
(i)  Diel-Alder reaction

Diel-Alder &

(i) Decarboxylation

Cid B

Discuss how green chemistry works

~toward sustainability. Write a short note

on usefulness of biomimetic reagent.

. : 5+5=10
TRFETOR AR (T A R 72T I
7 99 | RIS IEITeR (FaS G5
SO fovai |
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(e) Ibuprofen is a potent analgesic. ‘The
conventional synthesis of ibuprofen
involves six steps with only 40% atom
economy. Suggest an alternative method
with reduced steps and increased atom
economy for synthesis of this drug.
Explain the role of percentage atom
economy and number of steps involved :
in the suggested method. Also state the

- green chemistry principle(s) correlating
these two factors while considering any
synthesis of chemical compounds.

| 5+2+3=10
wiEgeiEE <l eI @RI | SRS
-ﬂaﬂ*W$sz@RMsﬁﬁ%ﬁW5sm§40%,ﬁqu'
freReE Q6! 27l ATT | R STHC! AR
A TN e s o) eyl <ot
| R e foral | @2 SwfeETe el A
Rrowre! W% AR MY S T 0
R ST (9IS FROITIR (TS LRI
o S TS (ITE T TS (T2
TER = fit

(f) () Mention the names of two reagents
used for allylic and benzylic free -

~ radical bromination. Write different
products formed on bromination of

cumene with these reagents. 5
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- TR S (RS TG T R
R 1= e 161 Rz 7w fara |
weTe Besiine Rfen wajcas fova | '

{ii) Justify which of the following two
routes for synthesis of propene is

1980 5% TGRIBR AR I F<E (EPA)
% AR ST e e efedRE

e oy e Si2s Ree e d9s &

wifeey emEel oy | xﬂ?%‘%@‘ﬁaﬁﬂnﬁ‘mt
T IR AT GBI (AL A<

< T ? (TS SR 2RO A ARC T |

oz R s 9 .
o : o (h) Explain the term depletiqg feedstock.
2P ST A e o RGOS Give examples. Define b%omr;ss a; OE;
(P! S8 (o i< 511 2 renewable raw material. List t efmIJ :
Route 1 : advantages and disadvantages ol p an_f.
TS | biomass for meeting our need o
: 4 materials and fuel. Write a short note
b oo laett ~ : : inable use of water.
\/\u;xﬂ OH w N Hg on the sustaina 2+5+3=10
Route II W &5t A (depleting féedstoc.k)
=TS I o m%@?wqﬁmwﬁmmm@;
H,SO : ; : , . A
Btt - _r%a;’w *HO - #w fBpitel Rers “mid (Biomass)< 7R
; s : FHS AT o9 R Senen®
(g) In 1980, US Environmental Protection il | e ) o5
et : AR S SRR T
Agency (EPA) and chemical industry s 2L sl i
focused mainly on pollution remediation AN I JRYK €958 G W?T i
while the scientists’ concern was m— :
pollution prevention in first place. Give
the explanation to this statement. How -
can one design a greener chemical IS S
synthesis ? Discuss about the '
environmental protection laWs to
promote green chemistry. 3+4+3=10 : ,
' ' - : td.
3 (Sem-6/CBCS) CHE RE1/2/3/4/G 13 : Sk
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(g) The proceés that ¢ i
» onverts solid coal i
- hydrocarbon fuel is called ic

AfeR A 7
(i) liquefaction
STl
(ii) carbonation
R

(tii) catalytic conversion
(iv) cracking :
Reesm
(h) Define biocatalysis.
(o< SR e |

Answer the following questions : (any four)
. 2x4=
O RS T w5 (Rizsean bifay) 8

(a) Explain how tem; ' ]
: mpora h
. water is removed. S

PR SR il Rorce 7 <4 2 ey o

- (b) What are CFCs ? How do they calise ;
ozone layer depletion ?

CFC (@K & ? G3A1= Rovcs ooy o =aoijen
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(c)

(d)

What is incineration of waste ? Why is it
necessary ? ot

EaR e NRe (incineration) I R gE 2
BT eEE el S |

Mention the differences between nuclear

fission and fusion.

foval |

Explain Van Arkel method for obtaining -

ultrapure titatium metal. -

| ofRu BRI 4 SR I TS (o

T (Van Arkel) 70! 1t 1 |

Answer any three questioris : . 5x3=15

faraizal fofabt e Tes fra ¢

(@)

®)

Give one manufacturing process of
bleaching powder. Mention the uses of

~ bleaching powder. What are the hazards

of using bleaching powder ? 9+1+2=5
B3 AT siay TR bt orfs ol | &
AT TR (R TEmd 9 | @] AT
e A9l 23 o R e

Explain the terms BOD and COD.

Discuss one method to determine BOD

in a water sample. . 2+3=5

Bonmcomaﬁmamﬁwwﬂﬁaw ‘

45Ts BOD 3 “ifsae Rz @ 96 Awe
- el 9 ;
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()

(d)

(e)

- from SO, and NO .

Mention the souréé_s’ of particulate

~matter in air. Explain how particulate

matters are removed from air by Cottrell

electrostatic precipitator. 2+3=5

WW‘W@%&WWWIW
RfStapfes sz e R A o
FAIE 1712 e 2 2 v < |

What ~are the major régions of
atmosphere ? With a suitable diagram

‘show how temperature in these regions
vary with altitude. 2+3=5

What. is acid rai_n ? Write the chemical
reactions involved in acid rain fofmation
1+4=5
o=y &2 SO, wiw NO a1 wEyR ]

R %2 SO, . e 2dre
wRATS = IR R G|

- What are radionuclides ? Write a note
~ Oon 1its environmental considerations.

' : 1+4=5
CoefET NeRmeai 2 @3ring R sors
wiee fvmes e @b G B | 4
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Answer any thrree‘ from the folloWing»

questions : v 10x3=30 -
woik fRicael fofit e Tes s ¢
(a)’ i) Give a manufacturing.process of

(@)

) @
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chlorine. What are the uses of
chlorine ? What are the hazards or
problems caused by exhaustive use
of chlorine ? U 24242=6
FR AT TeAMET GGt AETS Tl 79|

TR IREE el | F R e IR
TS T4 A7) {oAR A TP R 2

How is potassium dichromate
manufactured ? Write the chemical

reactions involved. Mention some

of the wuses of potassium
dichromate. i 2+2=4
DI T2’ Gl6 fves Tesiva F=1 =2
B9 Fiore e sl Rz o |
41 ; ' e

Describe briefly the froth floatation

process. Give some examples of
ores which are concentrated by this

method. 4+1=5
(T SAG Ao HCE IR [ | @2
AR M5 TR 231 (FROI SR
Twise | - o

Contd.




()

(i)

(iii)

()

(@)

Give examples of two ores of iron.

- Name one method by which these

can be concentrated. O T3

SIER 1B Wik a1 foar | @3
SIS MG 16T SR o1 <o) Awfes
I T N |

Mention the environmental effects
of ozone in troposphere and

stratosphere.  « 2

B o P Wi (B0 PrEse wE'"g
R ererER T 4|

What is greenhouse effect ? How is
it caused ? What are the major

gases causing it ? What are the

adverse effects of greenhouse
effect ? 1+2+2+2=7

 (TCE9jz HeRR 2 g2 el (@M

RS 2 7 G &SR RIS 24 (TLAR
fe 2 Ciez grolts [ szmz%

,ﬁﬁ?

Mention different types of water
pollutants with examples. 3

s ez AN m%mw@mﬁ
W} |
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@ G
(i)
© @
i
(iti)
0 0
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Describe biogeochemical cyclle of
carbon with suitable diagram. 5

oy o IR Z@a—\ﬁrmﬁzfm
oz 21t <=1 |

Write the twelve pr1n01p1es of ‘green
chem1stry ; B

‘@@W?Wﬁﬁm S e o o

What are m’ixed‘”fertilizers’ ?
Mention their uses.

e AR msmgmww ‘

)

Discuss one m‘e'thod'used for

~ separation of noble gases from their

mixture. . 5
AR (e Fes B! fweis 71 7j2
R 217 9GB! AR (S S 4 |

Write a short note on ‘Minamata
disease’. 2

BB @ﬂ?ﬁmuﬂﬁmﬁml

What are the environmental and
health effects of hydrocarbon
pollutants ? B

- AR % TP €oFS WRWFILA

AFAIR O [ e

Contd.




(i) Write short notes on : (any two)
2.5%x2=5
SO o ¢ (Rizezant 7o1)
(a) Photochemical smog :
. AR NE 709
(b)  Hydrological cycle

(c) Techniquee, used  for

measuring water pollution
S 2 973 A 9T

(g9 () Explaintheion exchange technique

for purification of water. 5

Al g0 AR 7T e KRy
A= SCH! I 1 |
() Discuss the contact process for

‘manufacturing of sulphuric acid
with necessary flow diagram. 5

PERFSRET o Ay T Fewep

N TSB! T2 s F2TS SIS 541 |
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~ OPTION-C
Paper : CHE-RE-6036
( Inorganic Materials of Industrial Importance )

1. Answer the following questions : (any seven)

1%7=7

o TR ©eR fordll ¢ (RicAr reby)
(a) What is borosilicate glass Ve

TG 26 W e
(b) What are ferrous alloy '?

(TR T W e
(c) What is lithopone ?

feraom 52

(d) Whatis the dlfference between fuel and
propellant ? :

me{ﬁ?«wm@ﬁw

(e) Give the chemical name for explosive
RDX.

WRDX?WT@?FW%QM

() Which metal is used in Ziegler-Natta
catalyst ?

ﬁ:ﬁﬂ“ﬁﬂﬁwwwmﬁ?ﬁl

(g9 What is the difference between prlmary
and secondary battery ? :

m%c@m& PR (@O e ALy & |
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(h) Give an example of heterogeneeus
catalyst.

WWﬂmWﬂﬁm

() What is meant by anodizing ?

GTiBfeR Wit 2

() Give an example of superconductmg
oxide.

PRI SSRGS Tigee s |

'2._ Answer any four of the following questlons

2x4=8.

o Rl W e foril ¢ (Rigizat b))
(a) Name two fertilizers containing nitrogen’
and phosphorus.

WWWW@%WWMI

(b) Whatis the role of gypsum durmg settmg :

of cement ? .

B @ Tz RBresie —ﬁm e

(c) How are glasses of different colors
prepared ?
ffen 96 AR (FETE 2 T =

(d) What is meant by vitreous silica ? Give
its characteristics. -

ooz e Wi &6 3o 2 29 mf—w
(e) What is Portland cement ? How is it
manufactured ?

. vf‘o‘cw%cﬁmm%wvw (I UGS
e
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(9)

()

Tin can protect silver but not iron.
Explain.

%WWWW WW@W!-

R B
What is phase transfer catalyst ? Give
example.

CWWGWW% ? TRl |

‘What is photosensitive glass ?

(PATEE Ao 2 5 2

Answer any three of the followmg questlons

5x3=15

TWWWM (Rizeean fofabt)

(@)

(b)

()

What is meant by stainless steel ? What
are different types of stainless steel ?
Discuss the properties and uses of
stainless steel. ’ - 1+¥242=5

RrIRST W o5t 2 TSI R ez

' %%?ﬁmﬂ%mmmw

90|

How is white lead paint manufactured
by Carter process ? lee its properties
and uses.; " - 3+2=5

i safoT T (T8 W« R oge <1 &2
R 4 SR IR T

Discuss the application of zeolites as
catalyst.

' mmﬁﬁwﬂ%mmmwwl
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(d) Discuss about the preparation and

(@)

(9)

(h)

WW%@%W"@W%}

(a)

explosive properties of lead azide.

(TS BT AFORTY W ﬁmﬂw W
RRGAGIDIE T

What are the synthesis mcthods of

carbon nanotubes ? Discuss the
properties and applications of carbon

“nanotubes. - 2+3=5

BT RO e Az & e a1
@%WWWVWWNH

Discuss the general principles and

properties of catalyst.

WWWW@?@Wl

Discuss the Workmg principle of a fuel
cell.

T (3T B TS 2o |

Discuss the manufacturing process of
cement.

W@ﬁ@@ﬁﬂﬁﬁﬁWl

Answer any three of the following questions :

10x3=30

Discuss about the catalytic steps

~ involved in the following catalysts :

9+:5=10

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

418 _
(i) Ziegler-Natta »catalyst :
fEiena-Ib] SE0F
(i) Wilkinson’s catalyst
TR SRS
(b) Discuss the working pr1n01ple of the
followmg 5+5=10
weTe TR FIEee ‘\W.'TSHT 1 3
(i) Lead-acid battery
| fore-afegts @O
(i) Lithium-ion battery
e (<O
(c) (i) Whatis the carburizing process ?2
(i) What is the nitriding process ? 2
s afe e
(i) What is the difference between
nitriding and carbur1z1ng P .

iafBe e <R T =1 e

‘(i) What are the advantag¢s of‘
nitriding ? 3

o R e i

Contd.
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(e)
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= .

(d) Give éomposition and discuss the

properties of the following types of
glasses : :

SETS i 2T 1 W 4 e s 2
()  Soda-lime glass

ZT-enay 2%

(i) Photosensitive glass

FOHARGE 2R

(@) Armoured glass

SR A7
(iv) Lead glass
=TS a1z _ ‘
What are different types of cement ? .
Discuss about the manufacturing
process of cement. What is the role of
water during setting of cement ?
: 2+6+2=10

 Borbe ffen emzam & Rre Bors Sestim

ﬂﬁﬁéaﬁﬁK§EWEﬂ&waﬁﬁrﬁnm%ca%@aﬂﬂww
NN S

What are 'different-types of fertilizers ?
Discuss the manufacturing process and
uses of urea and superphosphate.

' 2+4+4=10

i Rfem e R B | S8 i

R Bt 7 i R A

Discuss about the composition and

3 (Sem-6/CBCS) CHE RE1/2/3/4/G 29

llowing .

: f
preparation met_hOd_vOf the °5+5=10

paints : : L

oS U 1 ST S A 2 A
el 391 ¢ |
(i) Plastic paint(

AT R
(i) Heat-retardant paint

SR R v

§ np:
(h) Write” short notes on t‘:he follow1 5% P
53 (o1 o
(i) Solar cell
' TR @F
(ii) Polymer cell
s{ferig (PR
Contd.




OPTION - D
Paper ' CHE-RE- 6046
(Research Methodology Jor Chemistry)

1. Answer the following questions : (any ten)
1x10=10

wmwﬁmmww (R weby)

(@) What are E-journals ?

- E-journals It & e 2
- (b) Whatis h-index ? |
h-index e Fe
(c) Write the full form of DOI.
DOI 3 ™54 7% fay<lt |

(d) What is scopus in research ?
7IRINMS scopus e & I 2
(e) What are blogs ?
Blogs 31 & el ?

(/)  What is the meaning of chemometrics ? -

Chemometrics 3t & &9 | ;
(9) Define bibliography.
Bibliography Wit & 33 i |
(k) What is science direct ?
. Science direct Jfeite1 &5 gen 2
() Name two flammable chemicals.

75! MR 1aT AN omiel wi B |
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() Name two personal protective equipments
mistry laboratory.
gﬁg‘; zfﬁgm e 7o A o @
FIREANRS T R |
(k) What is ChemSpider ? :
ChemSpider [ ISR
() What is chemical abstract P
Chemical abstract 3fe & 3@ ? -
(m) Write the full form of TOC in a scientific '
publication.
@wﬁawwrocamqmﬁzm
(n) What is galley proof ?
Galley proof CRIGESECIR
(0) What is monographs ?

Monographs 3 & 3@

2. Answer the questions: (any five) 2x5=10

(a) What information can we get from Google
Scholer ?

Google Scholer S #IS1 =i %@Qﬁﬁﬁﬁ A2

(b) How can we recycle and reuse organic
'solvents ? -

Wm*?

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




( )

Zawﬁ?ﬁ ﬂm’m* © SciFinder 3 9737 f%m =y

(d) Whatis impact factor ? How is it calculated ?

Impact factor 3 & ?W
o mﬁ9 ‘ Bl mm

| (e) What is search
englne ? Giv
examples of it. ® g

fSﬁ:n‘arch engine @ﬁ(ﬂ%{@f ? W 557%"71@‘1'
I -

() How can we safely store chemicals ?

AT qumﬁ\wqwl

ARy
(g) What are the uses of ChemDraw ?

ChemDraw ¥ 995 &4 |

(h) What are the things to keep in ﬁrst aid
box in chemistry lab ?

Wﬁ@m‘iﬂﬁ@ first-aid box@ﬁiﬁﬂﬁﬁl ?

Answer any four u
followmg questions fr051114 tgg

o s T o (R s

(@) What do you mean by correlation and
regression ? Write three differences of
correlation and regress1on
Correlation < re

gression §l-€ﬂc & 3o
TGS ooy oiefey fovay)
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(d)

(e)

(9)

What do you mean by plagiarism ? How

do you avoid it ?

Plaglansm{ﬁﬁtﬁﬁfw 9W mﬂ?ﬁ? ﬁﬁm
afda if3 e

Write the procedur‘es of laboratory
disposal of hazardous chemicals.

wfeaias RS B foofe Waﬁavﬁﬁv
dfFmemy fern

Discuss various referencmg styles w1th .
examples.

Referencmg e (s &eEl m
TrIEEeTE < 1 | £

Write the procedures for working: with
gas at pressure above or below

atmospheric. _
AYANYA N BI9F 89T A TS Qm (972 9GB!
(T T T AR ooz 77l |

What is laboratory ventilation ? Explain
its importance in chemisty laboratory.

ALabor'atory ventilation 3fercet e 3@ 2
Rezmaiiee 21 o3 R <z |

“ What is polynom1a1 regression in
“machine learning ? Explain with

examples.
Polynomial regressmn ‘<ﬁ (& ﬁ? qen ?
TR < |
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