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"OPTION =A" "« '©
- ;:Paper:CHE-HE~-6016

( Green Chemistry)

[

1. Answer any‘seven of the following
. questions: e 1x7="7

,-;,;;:{a) : The. concept of green. chem1stry was ;

mtroduced in wh1ch of the followmg
leglslatlons ? %
() Clean Water: Act,of 1972
(i) Montreal Protocol of 1989
(iii) “Pollution Prevention Act of 1990
(iv) Superfund Act of 1980
L% (b)"" Tdentify the non-toxic and gréen solvent:
(i) Liquefied carbon dioxide
(i) Benzene ... ...
(iii) Carbon tetrachlorlde 2
(iv). Toluene e )

{c) The use of solar power is an example of
which of the 12 pr1nc1ples of green
chemistry:?

(i) Atom economy

(ii) Design for energy efﬁcxency 5
" (iii) Design’ benign chemicals v

(iv)] Less hazardous synthesis o
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i 191 following : i
19 (0) Catalytic reagents are Superlor tov

uelst
Coan a
nO
<(d) ~Which of the fonowlng ‘‘‘‘‘
economic reaction® =
(). -Addition reactlon
’ kg reacﬂ j
(i)  Elimination acth,I,?s‘:‘

©

' lowing °P
Wthh of the fol o G to

<°Gree

( lll) Rearr angement 1€
(iv) Diels-Alder reaCf-lol'1

below is not relaté

principles of green Chemls

(i) Use of catalysts , ;

(ii) Cleaning of waste W , :

(iii) Recycling -

(iv) Reduce less solvents

n chemists feduce risk’by

(i) reducing the hazard 1nherent in a
.- chemical product or process |

(i) minimizing the useof all chemlcals

(i) inventing technologies : that will

T (ll) Methane gas can b

clean up toxicssites: g
(iv) developing Tecycled. products

Identify the wrong statement among the

stoichiometric reagents:

€:.cons
. renewable stanting matenlglered as
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(h)

@

0

(i) + All catalysts cause lowermg of the
activation:energy... e

(ivy) Microwave heating'is a''greener
technology in: chermcal synthesis.

Wittig: reactlon 1s an atom econom1c
reaction.”

(State whether thzs statement

is true or false)

Turnover frequency of catalyst A is more
than that of catalyst B State which
catalyst is more active.

What do you mean by LD50 while
measunng tox1c1ty ofa chemlcal ?

Answer: any four of the following-questions :

5 (a)

(b)

(c)~

(d)

(o)

2x4=8

What is the relatlonshlp between risk
and hazard ?-

Givean example ofa reactlon W1th 100%
atom economy:

Catalytm reagents are superior to
stoichiometric reagents Explain.

What is sonication ? Which effecf is
responsible for supplymg energy in
sonication?

Why is water considered’as universal
solvent in organic synthesis ?
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() Write two apphcatloﬂS of

Answer any three of tﬁ

(@)

L green
“Metathesis reaction 15 2 f;tem
process.” Elaborate jstry-
principles of green ch¢ > what are I8

What is supercntlcal CO; !
ad ? ek ’ i
vantages ‘telluﬂu‘?l n
organic synthesis. :
q CStlons
5x3~15
es1zed b}’

e fbllowing

Maleic anhydride may be synth
the following two routes BES

Route I i
(i) By 0x1datlon of Benzene

© + 450, s E‘éo 3005+ 2H0 *

IGHE 20T :
Benzene VMaleig:anhydride
Route II
(i) By oxidation of Butane : :
% e
P s  '<§6 - 3H,0
Butane * Maleic aghy dride

Calculate the % of atom econg
my
the reactions. What are the aq y of both

if Route Il was offered ag vantages

| &ogre
chemistry alternative for green
of maleic anhydride ? the prOdUCtmn
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o
Explaiﬂ Vilgf trib);atlyr?t? 2 how (ithe : onowmgq 10"3 ? S
(b % placcmef?ﬂvalene (TTI;‘)hydrlde Wwith 4. Answer any three of the cﬁ aﬂisme
; i as radi brs ‘ me sur®
trathla d dical ; tne * res
;itiatorwouft;:i a}lscien the production of ‘la) Discuss gHd comparf’;ﬂg high I;Souﬂd.-
dous ™ some free radical of energy transfer ust ~4 u'ltr ¢ionS of
reaction® steam, microanCZ jimit? hemical
e . the statement ‘Design f Discuss the role ="yt 2 ceS-
(© gxplal? n’. Write the import Besior solvents for carryin® ergy S ur
adat\O POrtance of e . se en . able
Degr :» synthesis i : reaction using the ain
o ymrnetﬂc synthesis illustrating the . ean = green
A J ’ ™ A m
 alidomide babies’ case. 3+2=5 (b) g’e%aego‘;‘;n you I iscuss Apility

(d) Give different techmques‘ of minimizing chemistry works tpwar'nsthe ol rsuit ©
hazardous wastes. -7 i What are the obSta(;ll,ei:is try.

(e What are the characteristics of ionic ’ the goals of green ¢ 5 ? Méntion some
fiquids ? Classify them.s Givelany one . (c) ~ What are green reagents te. Discuss e
example of important chemical reaction "7 uses of dimethylcar bonatt: lid state
using jonic liquid as solvent. 2+2+ 1=5 use of diphenyl carbonate 7 = lymers

% polymerization of amorphous PO ymec?ee

() Discuss about the env1rpnmenta1 2’+3+5j—=10
protqction jays t9 p_r:o'motf, Bre ‘ ‘(d) Discuss the role ,CataIYSts have plaY‘e.d
chemisiryac. . & . -0y in the development of a more economic

(g) How can you carry out the following and environmentally friendly bulk
conversions considering the greenet “ chemical industry citing two examples.
e e OB Why has ca;talys1s had less impact on

. Feghian the development of fine
(i) Glucose to adipiC a01d pharmaceutical products ? Differci:ntajl\grlltce1
(i) Corn to polylactic acid " between homogenous and heterogenous

(h) Whati . chemical catalysis. Elaborate the advant

atis the role of solvent 102 lled in of heterogenous catalyst e
reaction ? How is the role fulf 2185 requirement of green chemFo LEet tac

solvent-free regction. ? éstry
+2+3+2= 10
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: (t)lfliss method 18 green. Justify hoy

i fly the
DisC e synthesis of adrir;si,

associateq
BHT. Give the alternate gr

C acid 4
nd

, ? He Sy
whetisclayan ® Howis it prepareqs o
g amples of _apphcgtion of cl«'11;rPaCr}1ni,e
organic synth'eSIS. Whlch prinéiple(s) :f
e chemistry is/are involved in
application of clayan ? 1+2+542=10

Give the principle of inherent safer
design (ISD). How does it work for
designing the gréen processes in

“industries ? Write ‘a brief account of

development of analytical techniques to
prevent generation' of hazardous
substances. | BBITDIVIZH3+4=10

What are phase transfer catalysts ?
Describe their types, advantages and
application in synthesis of nitriles from
alkyl and aryl halides. 0+2+3+3=10

OPTION-B .=
Faper, ; CHE#HE’éo;Z,é:"T' n;ﬁent)
7 onime =
(Industrial Chemicals and En 5o
1 ><7—7

1. Answer any seven questio®® : ﬂé}ﬁmabl@
(@) Which of the followin® 1578 T gy
gas ?
i O,
@ N
(i) H,
(iv) Ar Bt
(b) Which of the following metals is'used in
semiconductor industry 2 7
0 K
(i) Ba
(i) Mg
(iv) Ga

y% 3 VY

(c) Which bel tl;e f01lpj\{‘ir‘1g gésles is

sponsibie o trming Taj Maial
1 : @ Ch
‘; (i) SO,
g (iii) - CO,
.‘ (iv) CO

| 3 (Sem-6/CBCS) CHE HE1/2/3/C 9



n of the f°“°Win

ic
g Whi eachin § for cappial
o represents i ngWder? Mg : ; ing 11 ustl:re
(i) ca0Cl () “Which of ‘the folloW' manufﬂct
i CdOCLzM | TR Processes is used t©
i cl) sulphuric acid ?
i) CalOCth i () Ostwald process
(iv) CaCl, () Contact process
() Which of the following Coag‘llantsr‘ (l.ll) Wacker process
for sewage treatment 2 1S useq (iv) Haber process 49 5 ’rrylete‘l»ls
(i) Lime () Which of the following PIf®
i) Alum can cause water pollution ?
i
(i) FeCl, : () Na'and Ba®
(iv) Ferric sulfate (i) K'and Mg?
- ] i e it
() Whichofthe following techniques is used 08,0 ang
in water purification ? (iv) Pb* and Hg*
(l) hrgor prassure 2. ‘Answer any four questions: : :2r'x4=8.
(i) Osmosis e T 30510 taoitr:
: a ention one industrial use each of
?l l)) Reverse osmosis helium and acetylene.
W) Cytolysis

(g)y

. | (b) In the commercia] Production 6f
The most notorious greenhouse gas it concentrated. sulphurj n

C acid;: m ;
the atmosphere i i | first prfspared f0119wed by its h;(liiléinsfs
(Fill in the blank) | to obtain sulphurichciq’ w, £ g %
: : directly reacted With Wate » Not
M Which radioactive metal iS used as & ¢ sulphuric acid ? T'to obtain

:n ?
l‘enewable fuel in nuclear fission ¢

6 3 (Sem-6/CBCS) CHE HE1/2/3/G 11
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3 (c) Match. the followmg two columns :

o0 Columal " Column It
(i) Sodium mlosulphate (a) -Automobile exhaust

(i) Carbon monoxide; |(b): Chemical oxygen demand.

(iij) Potassium dlchromate (c).. Photography
fiv) NO, (d) Shortness of breath

(d) Name any four maJOr air pollutants
. {e), What do yoil,mean by. greenhouse
effect? : &

] Whatis the reason of common salt being
" jodized for the purpose 'of human
consumption.? -

(g) Whyare mdustnal fertﬂlzers cons1dered
as major contributors to eutrophication
- of fresh water body .7 .=

(h) Give the chemical reaction(s) leading to

“*  the formation of acidi rain: Whatiis the
chemical effect of acid rain on eggshells ?

3. Answer any three questions : 90 5x3=15

'(a) Write briefly about the hazards in
£ handling the following chemlcals

() H,gas
- (i) Concentrated H,SO,
‘ 2Yhx2=5

3 (Sem=-6/CBCS) CHE HE1/2/3/G 12

nitro
> «b)! Discuss briefly apbout the D 2 ﬁlajqr
11
£ (C) How would you broadl}’ d e 9 StatC ther
~ regions of the atm0SP peratt
:» respective altltudes =
. .. ranges, LoD
(d) Discuss briefly" about th(’i P
... caused byNO {7 ot
| ; t of W
(e} Write br1eﬂy about the lmpf:m.
s+ o pollution-on aquatlc ecosysS .
lear
() Write a brief note abOUt nuc
y ZSL] -pOllution.‘ ' 54 7
(g) How is KMnO, manufacturec}
: industrially ?.-Give two apphcat10ns %
~__ KMnO,. o s 3+2=
¢ (h) ‘What is a blocatalyst 2> How are
rt biocatalysts 1mportant in chemical
industry ? o .2+3=5 -
4 Answer any three 'qgestions-' : 10 >£3=30
(@) (i) Describe the method for the

commercial production of chlorine
gas. ' : '

(i Explain why chlorin i
over concentrated ; Sggs e
aer NaOH and not

3 (Sem-6/CBCS) CHE HE 1/2/3/G 13!



i)

)

.- formation.

Explain'why F,is a colorléss gas

)wh11e Cl2 is a 11ght yellow gas.

6+2+2=10

What-’-?i"s'f photoc:hemical smog ?

Discuss the mechanism of its
1+5=6

What are the harmful effects of

- . photochemical smog and what

- -~measures can ‘be taken to reduce

o o
@
¢80
(i)

its formation? . . ., o 4

Discuss the major’ techmques of
_measuring water, pollutlon 7

" While the ‘Ganga R1ver ‘is a holy
river in India, it is also one of the

most polluted rivers..What are the
sourcesof pollut1on of ‘Ganga
River’? ETEY 3

What is ozone layer ? Discuss the,

mechanism by which the
‘concentration ~‘of ozone: is
maintained at the ‘normal level in
the stratosphere. 5

Disctlssk how chloroﬂueroearbons
(CFCs) contribute to the depletion
of ozone layer. ' : 5

3 (Sem-6/CBCS) CHE HE1/2/3/G 14

(e) ()

(9)

(R
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“Carbon dioxide, 2
is perhaps_ the °
important enyironme?
facing at the moment:
statement. in: th€:
~ greenhouse effeCt , ; =
(i) Suggest two measures @ cu;?);)n‘:;e ‘

- the concentration of car bon
in the atmosphere ' ;
uss the

waste

149=10

What is industrial waste ? DISC
methods of mdustnal
management. (3 :

() What is nuclear fission ? Take
uranium as-an -example and
discuss the process of nuclear
fission that can generate a huge
amount of energy. F AR 7

(i) Write briefly about the d1sposa1 of
nuclear waste. AU R 3

Discuss about the-important: water
quality parameters for waste water,
industrial water and' domestlc water

Contd. -



S aon OPTION=Crodua® 4 B ' @B
» -+ o(a) Bronze is an aljoy whict
: CHE HE-6036._ ; e
Paper 03 () Cuand A1
(Inorgamc Materials of () Cuand zn
tus al Im ort o |
- Industric P ance) . (i) Cuand Fe

: (iv) Cu and Sn
7 (e} Which among the foll
nitrogenous fertilizer 2
-Ammonium Sulphate sl

SAENSE

1o Choose the correct optlon (any seven) b
: R e\ x7=7 e

owmg is not-&

\f(a) The role of cenum ox1de (CeO) present
Vm Crookes glass istour Lansa Lt ‘ o <fl)
5328 (l) :g1ve colour to the glass S 105)° ‘Calciarcyan ide
o:(ii) strengthen the glass™ (i) Superphosphate of hme

(. (i) .cut-off ultraviolet rays : () Urea
fsls < (w) make it transparent
t a5l o () Lead azide Pb( 3)2 is an example of
-(b) Glass reacts wrth mlneral a01ds i .
i e (i) inorganic polymer

{l) Hydro;hlonc aClj i : f (i) chemical exploswe i ilime

(iii) Nitric acid - (iv) ceramics: 50

~(iv): -Sulphuric acid i ‘ ,
e e ; sum (g) - Which of the followmg compounds is
(c). An example of yellow pigment 18 ; responsible for quick settmg of cement ?

( i) PbCr 04 (l ) Mgo ¢
() KCro, (i) Si0; - DoHssls diom
(iv) ALOs

(iv) K,CO,

36 17

3 (Sem-6/CBCS) CHE HE1/2 =
-Contd.. .
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oy fthe following‘t St fouf)
whlch 0 : & non-ferroy 2. Answer the foll t1or1 any
‘(h) oy - Webunuy s : owing ques™ 2,<4=
arbon steel ‘ T A 4150 save
1R 0 b ! § (a) What advantage % the"fuel gells’h ;
(i) BraSS 7 Ty . over primary and seconda—ry batteﬂe
on. n L <
(u) Cast lr OFIOME Hold W~ [ (b) Wnte the cell reactlorls Of lead Sto:lag
= e %8 Aoy L4 { S
(iv) Nxckel steel ot it : battery when it is d1schar ged HOW ;’e
: & : : h ange W, en
ey a]vanlc » ell sirhiich oife of tha ' the density of electrolyte c o
: battery is d1scharged rop

following statementsis; not correct ? | lsoic SersSl
fi) "~ Anode 1s negat1ve1y charged 5 ari{c) What is 11thopone '? erte the
i. _constituents from whichitis: prepar ed

(u) Cathode is posmvely charged
“ “{d)’ Whatis the full'form of PETN? Give'one

“ method of preparat10n of P}%TN

_-m-'

ﬁu) Reducnon takes place at anode

) Reductlon takes place at cathode
G What are fert1hzers ? Name two fer’uhzers

() Inlead storage batteryii:

... P SO, at the : '
i) C:t?l ] c1lse reduced ‘to” Pb: (0., Whatis the role of gypsum dunng settmg
jvee . o LA )

“Ufi) “Pbis Odelsed to” lead sulphate
(PbSO,) at the anode: |

.. . ofcement?

(g) What is fullerene ";Wnte oSt uses of

i i fullerene it
(i) Both electrodes are placed in dil. ‘ slouh s
N0, salution. 03 ¥ (h) Give the general compos
(i) SO, pas o ittt
» 8as is eyolved 3 (Sem-6/CBCS) CHEHEL/2/3/6 19 ..
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Answe 2 he followlng questlons (any; thre )
e

5)(3 15

~-*~f() ginte 1ass,. 1
i i’ dalime glass, ead glass. -and boro-

' mcate glass

” What are ceramlcs '9 What do you mean
by glazing © of ceramics

‘W(C) Write the. chemlcal compos1t10n of

Portland cement. Write the chemical

:reactmns mvolved dur1ng ‘the
‘manufacture of cément:;

.- (d):-What'is the chemical name;of RDX ?
Write the differences between, RDX and
PETN What isa C-4 bomb ? _

v (e) lee the comp051t10n, propertles and
" uses of gunmetal alloys :

() What are paints ? Wr1te ‘various
constituents of paints: Give the
properties of paints. o)

(@) What are fue] cejls ? Write the -working
principle and reactions taking place at

electrodes for a fuel cell-

3 (Sem-6/CBCS) CHE g | PR og

he chemical. ‘eomposition of

Answer the following : (any three)

3 (Sem-6/CBCS) CHE HE1/2/3/G 2 Lo

A

mogeh
(h) Make distinction betwe pih es- Give
7 and heterogeneous Gatalys,
examples. What-d9’ FOL3

deactivation of catab’St g o

,A,pes

g ’é}" ISilicones

v (b) “With a flow sheet dlagram, discuss

OSITLITT

various steps involved ia manufacture
of urea. Also discuss the conditions to

get good yield. s s15 wol &)

(c): ‘How is steel manufactured fromcast
iron ? Write the reactionsdnvolved. What
do you mean by rutnchng of steel ? :

'7+3=10

(d) What are lead-storage batteries ? Wri t
the reactions 1nv01ved at Cathode dl :
and at

anode. Also wrlte th

,Cheml
rechargmg of lead Stol‘age e stry of
€ries.

\C\! 4 3K
HD (25 :



. pefine’ glass ‘What are-the composition
 of amber colouredi ‘bottle ' glass ? Write
e cactions' ithat'take place in furnace

when batch’ materialconsists’of silica
(Si0,)» hmestone (Cacos) and soda ash.

{yhat'do you mean: by “annealing of!

glass £ 2

e 2+2+4+2 10
() ()

USR58

what?do?you mean: by rocket
,propellants ? Give tworexamples.
How are rocket propellants
_classmed ? What 1s the most

‘ common rocket fuel? e
; 2'+2+3+1 8

(i) How are explosives :class1ﬁed 2.2
(g) (l) “What 'do.you~ mean by nitrogen

leatmn P
(i) Write the names of plgrnents which
are used to preparc blue, yellow and
green paints. sl - (B
(m) What are extendel‘s ? Give two

% examples of extendefs
3+3+4—10

3 (Sem-6/CBCS) CHE HE 1793 iy

(h) Write short notes on :
(1)

(i) Dephosphorisatio ©

3 (Sem-6/CBCS) CHE HE1/2/3/¢ 23

Desulfurisation of steel

f steel

5+5=10'

3500



