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CHEMISTRY
(Honours Elective) :
Answer the Questions from any one Option.
OPTION - A
( Green Chemistry)
Paper : CHE-HE-6016
OPTION -B
( Industrial Chemicals and Environment)
Paper : CHE-HE-6026
OPTION -C

(Inorganic Materials of
Industrial Importance)

Paper : CHE-HE-6036
Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.
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(d) Which of the following is not an atom

OPTION - A economic reaction ?
Paper : CHE-HE-6016 (i) Addition reactiorll
(Green Chemist (i) Elimination reaction
! (i) Rearrangement reaction
1. Answer any seven of the following (iv) Diels-Alder reaction

questions: 1x7=7

(a) The concept of green c.hemistry was
introduced in which of the fol

(e) Which of the following options given
below is not related to the twelve

ks lowing principles of green chemistry ?
(i) Clean Water Act of 1972 (i) Use of catalysts
(ii) Montreal Protocol of 1989 (i) Cleaning of waste
(i) Pollution Prevention Act of 1990 (i) Recycling
(iv) Superfund Act of 1980 (iv) Reduce less solvents
(b) Identify the non-toxic and green et (f) G.‘rreen cher'nists reduce ris.k by .
(i)  Liquefied carbon Gibaide (i) reducing the hazard inherent in a

chemical product or process
(i) minimizing the use of all chemicals

(iii) inventing technologies that will
clean up toxic sites

(i) Benzene

(iti) Carbon tetrachloride
(iv) Toluene

() The use of solar
which of the |

: iv) developing recycled products
power is an example of () BB IeCY P

: 2 Principles of green (9) Identify the wrong statement among the
chemistry ? & following :
() Atom economy (i) Catalytic reagents are superior to

stoichiometric reagents.

(i) Methane gas can be considered as
renewable starting material.

(lz) Design for €nergy efficiency
(i) Design benign chemicals

(iv) Less h
azardous g '
ynthesis 3 (Sem-6/CBCS) CHE HE1/2/3/G 3 Contd.
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(h)

(1)

G)

(i) All catalysts cause lowering of the
activation energy. 4
(iv) Microwave heating is a greener
technology in chemical synthesis.
Wittig reaction is an atom economic
reaction.
(State whether this 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 LD, while
measuring toxicity of a chemical ?

Answer any four of the following questions :

(@) What is the relationsh

(b)
(c)

()

(e)

2x4=8

ip between risk
and hazard ?-
Give an example of 5 re

action with 100%
atom economy.

Catalytic reg

: gents are superior to
stoichiometric P

reagents, Explain,

What is Sonicatig ; :
n ? Whic s
responsible for s h effect i

: upplvi ;
sonication? Pplying energy in

Why is water

considered as universal
solvent in orga

nic synthesis ?
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(9)

(h)

“Metathesis reaction is a green chemif:al
process.” Elaborate this statement using
principles of green chemistry.

What is supercritical CO, ? What are its
advantages ?

Write two applications of ‘tellurium’ in
organic synthesis.

Answer any three of the following questions :

Sx3=15

(@) Maleic anhydride may be synthesized by

3 (Sem-6/CBCS) CHEHE1/2/3/G 5

the following two routes :
Route I
(i) By oxidation of Benzene

0
© + 450, ﬁo +2C0, + 2H,0
Benzene Maleic a%hydride
Route II
(i) By oxidation of Butane
o]
Fonr L0 QO + 3H,0
Butane Maleic ar?hydride

Calculate the % of atom economy of both
the reactions. What are the advantages
if Route II was offered as a green
chemistry alternative for the production
of maleic anhydride ?

Contd.
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(b)

(c)

(d)

(e)

(9)

(h)

Explain with example how the
replacement of tributyltin hydride with
tetrathiafulvalene (TTF) as radical
initiator would reduce the production of
hazardous materials in some free radical
reactions.

Explain the statement ‘Design for
Degradation’. Write the importance of
asymmetric synthesis illustrating the
thalidomide babies’ case. 3+2=5

Give different techniques of minimizing
hazardous wastes.

What are the characteristics of ionic
liquids ? Classify them. Give any one
example of important chemical reaction
using ionic liquid as solvent. 2+2+1=5

Discuss about the environmental

protection laws to promote green
chemistry.

How can you carry out the following
conversions considering the greener
route ?

(i)  Glucose to adipic acid
(ii) Corn to polylactic acid

What is the role of solvent in a chemical
reaction ? How is the role fulfilled in
solvent-free reaction ? 3+2=5

3 (Sem-6/CBCS) CHE HE 1/2/3/G 6
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4. Answer any three of the following questions:

10x3=30

(a) Discuss and compare the mechanisms
of energy transfer using high pressure
steam, microwaves and ultrasound.
Discuss the role and limitations of
solvents for carrying out a chemical
reaction using these energy sources.

(b)) What do you mean by sustainable
development ? Discuss how green
chemistry works toward sustainability.
What are the obstacles in the pursuit of
the goals of green chemistry.

(c) What are green reagents ? Mention some
uses of dimethyl carbonate. Discuss the
use of diphenyl carbonate in solid state
polymerization of amorphous polymers.

2+3+5=10

(d) Discuss the role catalysts have played
in the development of a more economic
and environmentally friendly bulk
chemical industry citing two examples.
Why has catalysis had less impact on
the development of fine and
pharmaceutical products ? Differentiate
between homogenous and heterogenous
catalysis. Elaborate the advantage of use
of heterogenous catalyst to meet the
requirement of green chemistry.

3+2+3+2=10
3 (Sem-6/CBCS) CHEHE1/2/3/G 7 Contd




OPTION-B

(e) Discuss briefly the problems associated

Paper : CHE-HE-6026
piith the synthesis of adipic acid and 2
BfHT. Give the alternate green method (Industrial Chemicals and Environment)
O Synthesis of 5; ic acid. Justify how
this method ig greé)n, GG 5?5=10 1. Answer any seven questions : 1x7=7
(1 Whatis Clayan?Hosz it prepared? Give (a) Which of the following is a flammable
Sr”gai;amlj les of application of clayan i gas ?
green opr eSS Which principle(s) Of i o,
applicat- emlStry iS/are inVOIVed 10 (i) N,
10n of Clayan o) 1+2+5+2_—-.:]_O 2
(@) SCvelRa o ; (i) H,
design (ISp];l]ﬂClple of inherent Eaﬁgr (iv) Ar
o ¥ . ow ] . y
idedSlgm_ng the greedr?esr;tcgvszres in (b) Which of the following metals is used in
dlévulstrles ? Write a brif account 0 semiconductor industry ?
elo
Preveﬁinen; 9% ana}IYtical techniques tg f i
SLIbstances. n?ratlon of hazal‘fizlilo (ii) Ba
(h)  What are pp, 2o 5 (iti) Mg
DGSCribe tpeiistir transfer catalysts ° (iv) Ga
S48 an . .
zlpgllcatlon in sant)}?Z’Siad‘;ar}tg%esfrorn (c/) Which of the following gases is
and lhalides ® ;-:-gig+3=1 responsible for turning ‘Taj Mahal’
' yellow ?
i) GCL
(i) SO,
(iv) CO
3 3 (Sem-6/CBCS) CHE HE1/2/3/G 9 Contd.
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(d)

(9)

(h)

3 (Sem-6/CBCS) CHE 1 12/3/g

Which of the following formulas
represents bleaching powder ?

()  Caocy

() Caocy,

(i) Ca(ocy),

(iv) Cacli,

{i) Lime
@  Alum
(W) Fe Cl,
(iv)

Ferric sulfate

. l]_OWin . .
i 3 g tec ed
(I; water pyrg ﬁCation ; hniques is us

; ;

) Turgor Pressyre
(ii) Osmosis
(z.zi) Reverse OSmosig
(iv) Cytolysis

The m
ost :
the at “Otorioyg greenh in
OSphere g nhouse gas 1

_,___‘_‘_‘_‘—-—‘_-_-_‘.

Which 1,y (Fill in the blank)
i0act;

renewapjq fuef?ve Metal js ysed as 2

n
Nuclear fission ?

10

(t)

0)

2. Answer any four questions:

(@)

(b)

3 (Sem-6/CBCS) CHE HE1/2/3/G 11

Which of the following industrial
processes is used to manufacture
sulphuric acid ?

(i) Ostwald process

(i) Contact process

(iii) Wacker process

(iv) Haber process

Which of the following pairs of metals
can cause water pollution ?

(i) wulNa:and Ba**

(i) K*and Mg*

(iii) Na'and AP

(iv) Pb?* and Hg?*

2x4=8

Mention one industrial use each of
helium and acetylene.

In the commercial production of
concentrated sulphuric acid, oleum is
first prepared followed by its hydrolysis
to obtain sulphuric acid. Why is SO, not
directly reacted with water to obtain
sulphuric acid ?

Contd.
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(c) Match the following two columns :

Colu
(1) Sodillllrll:ltll'liosul h Column II
i) Carh Phate (@) Automobile exhaust

) Pota, onoxide
(iv) N(gasmum dichromate () Photography
(d x (d) Shortness of breath
) Na.tne any four m
(6) What
d
effect ? ° YOU mean by greenhous®

() What;

iOdizézﬂ;gg €ason of common salt being
COnsumptiOH t?he Purpose of human
(g) Why are il'l d
as maj()r co

(h) GiVe
th .
the forne; C};zmlcal reaction(s) leading
Chemicg) effy " of acid rain, what is the

ajor air pollutants.

Uustrig] fertilizers consider ed

Ntributors to eutrophicatio”
ter body 2

€ Questions - ~15
@ Write by lons : 5x3

fl S
handling the};oa;bout the hazards 1%

. llows; : _
(i) I ans Wing chemicals :

(ii
) Concentrated H so
2 4

3 (Sem-
(Sem-6/CBCS) oy HE1/2/3/6 .
2

() Chemical oxygen demand

4. Answer any three questions:

(b) Discuss briefly about the nitrogen cycle.

(c) How would you broadly divide the major
regions of the atmosphere ? State their
respective altitudes and temperature

ranges.

(d) Discuss briefly about the pollution
caused by NO..

(e) Write briefly about the impact of water
pollution on aquatic ecosystem.

() Write a brief note about nuclear
pollution.

(g) How is KMflO4 manl..lfac':tured
industrially ? Give two applications of

(h) What is a biocatalyst ? How are
biocatalysts important in chemical
industry ? 2+3=5

10%x3=30

(a) (i) Describe the method for the
commercial production of chlorine
gas.

(i) Explain why chlorine gas is dried
over concentrated H,SO, and not
over NaOH.

3 (Sem-6/CBCS) CHE HE1/2/3/G 13 Conited,




(iii) Explain why F, is a colorless gas

(b) ()

¢ (i)

while ClLis a light yellow gas.
6+2+2=10

What is Photochemica] smog ?

Discuss the mechanism of its
formation, 1+5=6

measures can be taken to reduce
Its formation ? s

Discuss the major techniques of
measuring water pollution. 7

(i) While the ‘Ganga River’ is a holy

(d) (i)

(i)

river in India, it is also one of the
most polluted rivers. What are the
sources of pollution of ‘Ganga
River’? 3

What is ozone layer ? Discuss the
mechanism by which the
concentration of ozone is
maintained at the normal level in
the stratosphere. 5

Discuss how chlorofluorocarbons
(CFCs) contribute to the depletion
of ozone layer. 5

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

(e) (i) “Carbon dioxide, a n(l)n-}iollutac?s‘aE
is perhaps the single mt' t
important environmel;lta} ques »15(1)1
facing at the moment.” Discuss c;
statement in the context o

greenhouse effect. 8
: to cut down
i) Sueggest two measures dox
¥ theggoncentration of carbon d10x1d§
in the atmosphere.

What is industrial waste ? Discuss the

f industrial waste
methods 0 : N e

management.

() What is nuclear fission ? Take
& uranium as an example and

discuss the process of nuclear
fission that can generate a huge

amount of energy. 7
Write briefly about the disposal of
nuclear waste. 3
(h) Discuss about the important water

uality parameters for waste water,
?ndustrial water and domestic water.

(%)

td.
3 (Sem-6/CBCS) CHE HE1/2/3/G 15 Cofi




I,

Ch
00se the Correct

(Cl) tphe ro] 1%

(b)

(c)

OPTION - ¢
P
“PeT 1 CHE-HE 6036
(Inorganic

Ndustrig; Materials of

Importance )

Option : (any severn)
7=7

In of cerj .
diokes glasler?s c;mde (Ce0,) presen’

‘ 0
56 Colour ¢,

Stre the gl
trengthen e glass

With
. Tog !0 mineral acids
(ll) H thriC aCid

(@)

(e)

(9)

3 (Sem-6/CBCS) CHE HE1/2/3/G 17

Bronze is an alloy which contains
(i) Cuand Al
(i) CuandZn
(iii) Cuand Fe
(iv) Cu and Sn

Which among the following is not a
nitrogenous fertilizer ?

(i) ~Ammonium sulphate

(i) Calcium cyanamide

(i) Superphosphate of lime

(iv) Urea

Lead azide Pb(N,), is an example of
(i) inorganic polymer

(i) chemical explosive

(iii) alloy

(iv) ceramics

Which of the following compounds is
responsible for quick setting of cement ?

() MgO
(i) Sio,
(i) Fe,0;
(iv) ALO,

Contd.
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3/6

B

(@) Cath .
o ode is Positively char
l .
. Reduction takes place ged.
w) Reduct; at anode
s ction takes place at .
¢ad storage pyt cathode.
b02 iS I
ed
cathode
@ Pp i 0xi
(PbSO4) a

uc
ed to Pb.S‘O4 a6 th
e

to le
t ad
(iii) the anode Sulphate

(iv)
Sog gas ig EVOIVed

Answer the following questions :

(a)

(b)

()

(d)

(e)

1)

(9)

(h)

3 (Sem—6/CBes) CHE HE1/2/3/G 19

(any four)
2x4=8

ge do the fuel cells have

What advanta
atteries ?

over primary and secondary b

Write the cell reactions of lead storage

battery when it is discharged. How does
the density of electrolyte change when

battery is discharged ?

pone > Write the

What is litho
repared.

nts from which itis P

m of PETN ? Give one
f PETN.

constitue

What is the full for

method of preparation 0

What are fertilizers ? Name two fertilizers
containing nitrogen and phosphorus.
What is the role of gypsum during setting
of cement ?

What is fulleren€ > Write two uses of

fullerene.

Give the general composition of glass.

Contd.




3. Answer the fi i
ollowin i :
g questions : (any three) (h) Make distincti betw homogeneous
5x3=15 ake distinction b€ een homogeneo

@ b and heterogeneous catalyses. Give

W . mical composition of m
o o examples. Wwhat do you mean by

) glass and boro- deactivation of catalyst ?

silicate glass.

(b) What are i
ceramics ? What do you mean 4. Answer the following : (@ny three) 10x3=30

by glazing of ceramics ? :
(@) What are si ICOLC

classified ? Disc
on and uses of silicones.
242+6=10

() Write th s ? How are silicones
¢ chemical it; ss the methods of
composition of uss the methods ©

Portland
cement. Write the chemical preparati

reacti ;
marft;ons involved during th
ufacture of cem e
(@)hisWhat-is th e _ (b) with a flow sheet diagram, discuss
g d'e chemical name of RDX ? various steps involved in manufacture
e :
ek 1ff.erenceS between RDX and of urea. Also discuss the conditions to
i atis a C-4 bomp 7 get good yield.
e) Give the
composit; :
uses of gunmelz 1tion, properties and {c}  How 18 steel manufactured from cast
al alloys, iron ? Write the reactions involved. What
(/ What are paints ? Wri do you mean by nitriding of steel ?
constituents of p:':l' rite various 74+3=10
; Ints. Gi
properties of paj ¢ Give the ) _
KIS, (d) What are lead storage batteries ? Write
(9) What are fuel ; the reactions involved at cathode and at
b cells ? Write the working :
principle and reactions taki 1 at anode. Also write the chemistry of
aking plac€ ;
electrodes for a fuel cell & recharging of lead storage batteries.
Contd.
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5+5=10

e
(h) Write short notes 0
(¢) Define glass. wp,

of amber colour

the reactionq th
When Baltis

il Slase e
at are the comp OSltl'Ote (i) Desulfurisa
? Wril
ed bottle glass
; ce
at take place in furl"lf_‘ca
Material consists of si Ih
(Sio), limeston, (CaC0,) and soda aSO ;
hat do YOU megp by annealing b
1), (1) What 5

f steel

ts
rocket }:ﬁropellanSt
® What is the mo

0+2+3+1=8
2
Hoy, are eXplosives classified ?

m n
What do you ean by nitroge

(9) (i)

ich
Wi of pigments whi
dre uSed

d
to prepare the, y_ell ow an
gl‘een paints

3500
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