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

(i) Find the Valence Electron Count of
BsHa.

(i) Explain why Lil is soluble in water
whereas LiF is only slightly soluble.

(iii) Melting point of BeCl; (405°C) is much
less than that of CaCl, (782°C). Why ?

(iv) Why is F, highly reactive ?
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(v) Iodine is almost insoluble in water, l?ut'
it readily dissolves in aqueous solution
of KI. Explain.

(vij I is a soft base. (True/False)

(viij A decrease in lattice energy favours
decreased solubility, but a decrease in
hydration energy favours increased
solubility. (True/ False)

(viii) LiOH is more basic than NaOH.
~ (True/False)

(ix) 2XeFg(s) + 3SiOy(s) —

(x) ByHg + 2(CH3)sN —

(xi) ZnCly + 2N;04 —

(i) What is a levelling solvent ?

Answer any four of the following questions:

2x4=8

(i) Applying Wade’s rule, predict and draw
the structure of 2-CBsH,.

(ii) Arrange the following oxoacids of
chlorine in decreasing order of their

acid strengths. Write justification for
your choice.

HCIO,4, HCIO3, HCIO,, HCIO
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(iii) Bond strengths of F~F in F, and O-0O
in HyO, are very weak. Why ?

(iv) List the following in order of increasing
solubility in water. Give justification.

LiF, KF, CsF, RbF, NaF

(v) Compare [Be(H,;0)4]S0,; and
[Mg(H,0)g] SO4. Be?* has only four
coordinated water molecules whereas
Mg?* has more than four coordinated
water molecules. Explain.

(vi) Arrange the following compounds in
ascending order of their solubility in
water. Give explanations.

AgF, AgCl. AgBr, Agl
(vi() What is inert pair effect?

(viii) A large number of acids can be studied

in which solvent — ammonia or water.
Why ?

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

(i) Briefly discuss bonding and structure
of XeFg. 22+2% =5
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(iii)

(iv)

(v)

(vi)

(vii)

What is diagonal relationship ? Write
any four similar properties of Be and
Al 28 1+4=5

Write- any five differences between
lithium and other group 1 elements.

Briefly discuss the reactions of lithium
(Li) with water, dinitrogen 'and
dioxygen.

Briefly discuss hydrometallurgy with
the help of a suitable example.

What is borazine? Describe its
structure and bonding. 1+4=5

(a) State the Pauling’s rules for
determination of strength of
mononuclear oxoacids.

(b) Usej the Pauling’s rule to state
which is the stronger acid —

(c) Pauling’s rule is useful in

detect.ing structural anomalies.
Explain. 2+1+2=5

(viii) Describe the Mond’s process for

extraction and purification of Nickel.
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® .4. Answer any three of the follovﬁng

questions : 10%x3=30

(i) Discuss about the following Ellingham
diagram. What will be the minimum
temperature for reduction of MgO by
carbon ? Write the reduction reaction
of MgO by carbon at this temperature.

S5+2+3=10
r Ag,0 4
/ €uo

©)_cog) + % 0y() — CO:(g) ... ()
FeO :

+100

o

-100}-
8 -200 ¥ C(s) + % O, (g) = % CO:(g) ... (b)
=
E
g 000
7 C(s)+ % 0, (g) — CO(g) ... (0)
~400
-500

o B0 1000 700 200 2500
, ~ Temperature, orc

Fig. Ellingham diagram for the reduction of various
metal oxides.

(i) What are clays ? Discuss the structure
of kaolinite clay. Write the general
chemical formula of zeolites. Write any

two applications of zeolites.
1+3+2+4=10
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(iti)

(iv)

)

(vi)

How are fullerenes synthesized ?
Discuss the structures of Cgg and Cyg
fullerenes. Write the number of peaks
that appear in the 13C NMR spectra of
C60 and C70. 2+3+3+1+1=10

Write about the allotropes of

phosphorus. Discuss the synthesis and

structures of phosphazene polymers.
5+5=10

Write the reasons why hard acids prefer
to combine with hard bases whereas
soft acids prefer to combine with soft
bases. Give two examples where the
HSAB principle is seen to be followed.
Explain ‘symbiosis’ with the help of a
suitable example. 4+2+4=10

(a) Give the formula, structure and
method of preparation of basic
beryllium acetate. 1+2+2=5

(b) How are polysiloxanes formed ?
Distinguish between Silicon fluids
and silicon rubbers. 2+3=5

(vi) (@) What are MDFs ? Prepare a

synthesis of any one MDF and give
Its structure. Mention one
Important application of MDF.

1+3+1=5
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(b) What is the expected geometry of
[BrF, |” and [IF;]". Explain the
similarity or difference in their

geometry. S
(viii) Write short notes on : (any tugzszlo
(a) Pseudohalogens
(b) Interhalogen compounds
(c) Allotropes of carbon
3 (Sem-3/CBCS) CHEHC 1/G 7 2500
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1. Answer the following questions (any seven):
1x7=7

(a) What are the reagents used 1in
| Bouveault-Blanc reduction reaction ?

() Why thiols are also called as
mercaptans ?

(c) Why are oxiranes reactive in comparison
to other cyclic ethers ?

Contd.




(d) Name two acids which can cleave an
ether linkage.

(e) Why it is more advantageous to
use thionyl chloride in place of
phosphorous pentachloride in the
preparation of acid chlorides ?

( Whatis saponification ?

(g9 Draw the orbital diagram of a Sy2
transition state.

(h) Arrange the following in order of
increasing nucleophilicity :
PhO~, “OH, AcO~, TsO~

(i Name one reagent that can convert an
acid chloride to aldehyde.

() Compound A(CsH;00) forms a
phenylhydrazone, gives negative
Tollen’s and iodoform test and can be
reduced to pentane. What is the
compound ?

(k) What is Fremy’s salt? Write its
structure.

() Why don’t N-nitrosoamines which form
from secondary amines lead to
diazonium ions ?
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©ceo 2. Answer the following questions : {any four)

2x4=8

(a) Predict the product obtained in the
following reaction. Give the name of this
reaction :

CHO

EtCOONa*
.  (EtCO0)0

CHa

(b)) Whatis cumene ? How isit being utilized
for the synthesis of phenol ?

(c) If propionyl chloride is added to one
equivalent of methylamine, only a 50%
yield of N-methylpropanamide is
obtained. If, however, the acyl chloride
is added to two equivalents of
methylamine, the yield of N-methyl-
propanamide is almost 100%. Explain.

(d) Propose a synthesis of n-propylbenzene
using organolithium compound.

(e) Explain why a Claisen condensation
product is not obtained from ester such

as ethyl benzoate.
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What do you mean by stabilized ylides ?
Give an example.

Of the two compounds A and B shown
below, which one is more reactive
towards I" in Spy2 conditions and why ?

o
(jU\/CI ©/\c'
A B
Write the structures of the two isomers
of acetophenone oxime.

3. Answer the following questions (any three):

(a)

(b)

5x3=15

What is Swern oxidation ? What is the

active species that helps in the oxidation -

process ? Explain the mechanism by
considering a suitable example.
' 1+1+3=5

What are arene sulfonic acids ? Why they
are much stronger than comparably

substituted carboxylic acids ? Write the

reaction for any one method of synthesis
of arene sulphonic acid ? How can they
be converted to sulphonyl chlorides ?

1+2+1+1=5
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(c) The reaction sequence given below shows

@ CHs 1 KMnO,, OH-,A

2.H,0*

how a methyl group on a benzene ring can
be replaced by an amino group. Identify
the missing reagents and intermediates
with proper justification.

el

; NH
O
A—-—-—-- —-—-—-D————-b

- (d) Explain‘why the ether obtained by

(e)
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treating an optically active alcohol with
PBr; followed by sodium methoxide has

- the same configuration as the alcohol,

whereas the ether obtained by treating
the alcohol with tosyl chloride followed
by sodium methoxide has a configuration

- opposite that of the alcohol.

iﬂa 1. PBry / pyridi CH,

N . r3 / py ne

'OH - 1.

R W 2. CH,0" R/kHOCHii
CH CH
/k”-; , L.TsClipyridine _ g
RTY 2. CHyO" HORI R

Complete the following reaction and
propose a mechanism for the same :

1+4=5
X
+ CHOH ———
Pho™CI
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R

X
NO,
+
NO,

Write the steps involved in a Benzyne
mechanism. Provide evidence (any one)
in support of the proposed mechanism.

3+2=5

Predict the product of the following
reaction. Identify the name of the
reaction and propose a mechanism for

the namg reaction. 1+1+3=5

(i) NH,OH
(ii) H,S0,

(i) Propose a mechanism for acid
catalyzed aldol reaction. 3

(i) Let us consider the reaction

H
1
N
O OzN‘QN ) o+ X
NO,

When the substituent Xis changed
from Cl to ], there is no significant
effect on the rate of the reaction.
What does it imply regarding the
mechanism of this reaction ? 2

3 (Sem-3/CBCS)CHEHC2/G 6

4. Answer following questions : (any three)

@ - @)
(it)
(iti)

(b) (1)
(it)
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10x3=30

Write a reaction for the preparation
of an acyl azide. How can you convert
an acyl azide to isocyanate ? Explain
with mechanism. 1+1+2=4

If a carboxylic acid is dissolved in
isotopically labelled methanol
(CH;3'80H) and an acid catalyst is
added, where will the label reside
in the product ? Explain. 3

Write a reaction for the formation of
succinic anhydride in the presence
of acetic anhydride. How does acetic
anhydride help in the formation of
succinic anhydride ? 3

Write the mechanisms for the
acidic and basic hydrolysis of
N, N-dimethylacetamide.  3+2=5

Why nucleophilic addition of the
organozinc compound does not occur

~ to the ester group in Reformatsky

reaction ? How can you prepare
3-hydroxymethylhexanoate using
Reformatsky reaction. Explain with
the help of a mechanism. S

Contd.




(¢ () CompoundA (CrHi1Bn is treated
with magnesium in ether to
give B (C7H 1 MgBr), which reacts
violently with D0 to give
1-methylcyclohexene with a
deuterium atom on the methyl
group C. Reaction of B with
acetone (CHzCOCH,) followed by
hydrolysis gives D (C10H180).
Heating D with concentrated
HQSO4 gives E (C10H16), which
decolorizes two equivalents of Bry
to give F (C10Hi6Brs). E undergoes
hydrogenation with excess Hp and
a Pt catalyst to give iso-
butylcyclohexane. Determine the
structures of compounds A through
F, and show your reasoning
throughout. T

i) When ethylene oxide is treated with
anhydrous HBr gas, the major
product is 1,2-dibromoethane.

When ethylene oxide is treated with

concentrated aqueous HBr, the

major product is ethylene glycol.

Explain these observations. 3

¢eo

(d) Predict the products of the following
transformations and justify your answer

with mechanism : 3+4+3=10
?H
_ HC~CHj, 8
(i Er H,S04 2
OoH OH

(ii) CHft H 9

CH

O Me
(iti) @ Wg’

(e) ()

AICI,

. BN

Arrange the following in decreasing
order of hydrolysis in 50% aqueous
EtOH at 45°C. 4

+e

Propose a mechanism for acid

el A

catalyzed hemiacetal formation
from aldehyde and ethanol. 3
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(i)

Complete the reaction. Propose a

mechanism for the same clearly

mentioning the steps involved. 5
Cl

350°C ,
—>
¥ NaOH  “3507atm

Suggest one factor that contributes
to the enhanced stability of the enol
form in 1,3-dicarbonyl compounds
as compared -with monocarbonyl
compounds. 2

What products will be obtained
when CH3COCH(CH3)COOC,Hj
undergo ketonic hydrolysis ? Write

the reactions involved. 2

Write the reactions involved in the
conversion of {any two) 2+2=4

(a) Diethylmalonate to Barbituric
acid

(b) Ethylacetoacetate to Crotonic
acid

(c) Ethylacetoacetate to Heptan-
2-one

3 {Sem-3/CBCS)CHEHC 2/G 10
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(iv) Between organolithium and
Grignard reagent which one is more
reactive and why ? 2

(g9 (i) Write in detail the steps involved
in a Syl mechanism. Explain the
observation that the rate of the Syl
reaction of many RX derivatives
is retarded by the addition
of X°7? 3+1=4

(i) Predict whether the following
substrate is likely to undergo Syl
and/or Sy2 reaction or neither ?
Explain. 3

&

Br

(iii) Use either Wedge formula or
Fischer projection to show the
reaction of S-2-bromobutane
reacts with hydroxide proceeding by
SN2 mechanism ? 2

(iv) Which is a better nucleophile and
why 1
n~C4HoO™, - C4HgO~ ?

3 (Sem-3/CBCS) CHEHC 2/G 11 Contd.



(h) How can you carry out the following
conversions ? 1+4+1+4=10

(a) Cyclohexanone to £-Caprolactam

(b) Benzil to Benzilic acid

Write the reactions involved and propose
mechanisms for each of the conversions.

3 (Sem-3/CBCS) CHE HC 2/G 12
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1. Answer any seven of the following as
directed : A ' 1x7=7

{a) Define phaSe of a system.

(b) For a one-component system,
maximum number -of phases that can
exist in equilibrium is three.

(State. true or false)

Contd.
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(e)
]
(a)

M

@

mical reaction &

der of a che :
The order ¢! © of the reaction at

300K is 1. The order
600K will be
@ ©
@ 1
(@) 1-5
{iv) 2 |
For a nth order ‘
following relations 1s coOr

. o ——

(3} an-l

1

@) -
(iit)
(iv)

al-u
Give one example of parallel reaction.

(Choose the correct -option)

reaétion which of the
rect ?

,..,
b
A

4

5
2]

g
a?

= 0—113 (Choose the. correct option)

(e 3

Mo W= B

What is a negative catalyst ?.

Explain how physical adsorption is
influenced by temperature.

An iceberg is floating in a 1ak¢.
Considering the lake, iceberg apd
atmosphere as a single system, determine
the number of phases.

Consider a heterogeneous system of p

phases at equilibrium containing three
components. EXpress degrees of
freedom F of the system.
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G)
(k)

(1)

-

Give one example of a reaction where
order and molecularity are the same.

Give one example of chemical
adsorption process.

What is meant by selectivity of a
catalyst ?

2. Answer any four of the following questions :

(@)

)

(c)

(@)

(e)

(g)

/3 (Sem-3/CBCS) CHE HC 3/G 3

2x4=8 -

Can there be a ‘quadruple point’ on a
phase diagram for a one-component
system ? Give reason.

Explain why solid-liquid equilibrium
.li_ne‘ has a negative slope.

State and explain the steady state
approximadtion.

What is temperature coefficient of a
reaction ?

Describe the' characteristics of a
catalytic reaction.

Discuss the factors on which adsorption
of gas on solid depends.

What are Zeolites ? Give one example

of a reaction catalysed by a Zeolite
catalyst.

Contd.
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(h) Explain pseudo-order reaction. Giv‘}
example. :

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

(a) Draw and interpret the phase diagram
of water system.

(b) Derive Gibbs-Duhem-Margules
equation.

() Deduce BET equation of adsorption.

(d) Consider the following- Lindemann
mechanism for the decomposition of

a molecule A, in presence of a species

M :

A+ M—F A"+ M (activation)
A s M—L A+ M .(deactivation)
AR sp (decomf)osition)

Using the steady state approximation,
derive the rate law for formation of
products.

() What is chain reaction. Give the Rice-
Herzfeld mechanism for the reaction

H, + Br, —— 2HBr

Based on' this mechanism derive the
rate law for the formation of product.

3 (Sem-3/CBCS)CHE HC3/G 4

(f) . How does reaction rate depend on
temperature ? Show how Arrhenius plot
of a reaction can be obtained. What is
the significance of the pre-exponential
factor ? ' _

(g9 For adsorption of gases on solid
surfaces, five general types of isotherms
have been observed. Draw these
isotherms.

(h) Explain a suitable method of
experimental determination of order of
a reaction.

Answer any three of the following
questions : 10x3=30

(a) (i) Derive the integrated form of the
Clausius-Clapeyron equation to
show the variation of vapour
pressure of a liquid with
tem‘perature.' Give the graphical
variation of log P with +. 5+1=6

(i) At 300K and 350K the vapour
_ pressure of a liquid are
1.5x105 Nm2 and 2-0x10° Nm™2
respectively. Calculate the
enthalpy of vaporization of the
liquid. ' 4
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Derive the integrated rate law for
the reaction A+B — Products. 5

(i) From the integrated rate law for

the reaction A+A — Products,
show that half-life time of the
reaction is inversely proportional
to the initial concentration of the
reaction. 2

(iii) In a particular reaction the time
required to complete half of the
reaction was found to increase
nine times when the initial
concentration of the reactant was
reduced to one-third. Determine
order of the reaction. 3

Give one example of enzyme catalysed
reaction. Mention three characteristic
features of enzyme catalysed reaction.
Derive an expression for the rate of
formation of product of an enzyme
catalysed reaction using the Michaelis-
Menten mechanism. How is the rate
influenced by high substrate
concentration ? 1+3+5+1=10

(i) What are solid solutions ? Discuss
briefly three types of solid
solutions. Give examples.

1+3+3=7

Contd.
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(i) How is the phase rule applieq in

N

the preparation of ﬁ'eezing
mixture ? 5
{h) (1J What are consecutive reactions ?
Give one example. 3

(1) Discuss the kinetics of ,
consecutive reaction to obtain the
concentration of product. Show
how the concentrations of different
species involved 1n a consecutive

reaction vary with time 542=7
f
\
o \
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Answer the following : (any four) 1x4=4
wore s e fawt ¢ (Riewier si1f<or)

(@)

(b)

(c)

(d)

(e)

Name a dye which is commonly used
in making green vegetables to look fresh
and attractive.

RRT 9T N 36T M GRe® T e

What is the chemical composition of
the major ingredient present in talcum
powder ?

(Ga N 2iouige A I TomE [yg Ivmafae
gfe &2

What is curcumin ?

FRiFCH &2

Which part of our body acts as a
‘mineral bank’ for Ca and P?

TR (TR (I 4% Ca % P SI2geq
A TEEE @ oA S FE e

What is the role of BHT used in
cosmetic formulation ?

2FI AN 2Efee BHT 1 sfiat &2

3 (Sem-3/CBCS) CHE SE/G 2

() Give an example of a super-critical fluid
used in chromatography.

O AR RS poR fEhee w9 «fRew
17 ferat |

(99 What do you mean by operating
capacity (OP) of an ion exchange resin ?

i R @R st wwel o B
o ?

(h) Define variance.

ﬁ-rﬁmﬁaw |

2. Answer the following : (any three) 2x3=6

were TR Tew fori ¢ (frerear fofAnn)

(a) What do you mean by method errors ?
How can they be detected ?

smfoe HHME &2 e @@ e =i
ETiR

(b) What are the drawbacks of colorimetric
method of pH measurement ?

pH fidfa crae FaRele afes

SRR 2
3 (Sem-3/CBCS) CHE SE/G 3 Contd.
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(c) Mention four major sources of water © o

(b)

What are chelating ion-exchangers ?
Give two examples of chelating ion-

pollution.
exchangers. 3+2=5
STl AR BIRGI T2 T Tre F1 | e om Rivwmenz e qRy [Reos
: - Treeel |
(d) Difference between starch and sugar. :
(c) Discuss the role of minerals and metal
CYOAIR % WE]R ANy o7l | oxides used in the manufacturing of
cosmetics with specific examples.
() What is food adulteration ? What are oI AT IS TS Mg S 41ed
different types of adulterants ? SHZCAT G CAIRIAE ST 1 |
A (ETIETR (2 W (ORI SR (d) Difference between constant error and
fe fo proportional error with examples.
() What is planar chromatography ? How §7F T WF TAYACT GHT TSR
can it be classified ? THIZIAA BB T |
NS I A7fS 2 T efiFeew (e) What are masking agents ? Discuss its
T I W2 role in complexometric titration with
suitable examples. 2+3=5
3. Answer the following : (any two)
weTs fAEes et i ¢ (Rerear w61) e Grers’ TE & ¢ @ioe Sion diee
(@ What do you mean by the terms TR gt BRI I
‘retention time’ and ‘retention volume’ .
used in chromatography ? What do they (1 Discuss the role of ozone as a water
signify? 4+1=5 disinfectant.
IR ~wfee IRTS RGas4 T Wi ST TGS ZpCst ST Sfer St 1 |
R wTew’ fovea 6 gt 2 28t & o 2
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following questions . (any three)
10x3==30 5 o (c) What are the mobile and stationary

(Rl f3fany ) phases used in paper chromatography ?
How does the liquid rise through the

paper ? What are different modes in

4. Answer the

Wﬁmwmﬁmg

' on ! 2Yax4=
(a) Write short notes 10 paper chromatography ? 3+2+5=10
5y Corl fordl ¢ oS fTeTam AR e SifeNa o (3fos o &
. e Fisrers saaRy @e TN 0z S Fa?
(i) Ilonosilicates Fhote w4 AAwfeq Rifon awrenz & &2
oA B feeroD
(d) Discuss arsenic and fluoride removal
fi) Back titrations methods from groundwater.
5+5=10
< HIREHA TSR AN o[ TEAT S FAIZS & T4
(ifi) Total exchange capacity (TEC) R{S Sl 11
(e) What is food processing? Why is it
g R el necessary ? What are different stages
(iv) Dissolved oxygen (DO) of food processing ? Explam.3 2.
e e W afFmeed B 3 By awaetme 4w
: : efereaay Rfen somz & &2 g =41
(b) Discuss the method of determination
of exchange capacity of a cation () Discuss various methods of water
exchange resin. purification techniques.
oA Ry & fEm ke Riasg wwor Ry AT RufFers Jage Ron mfemz

3 (Sem-3/CB
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(g) Why is EDTA mostly used in
complexometric titration ? Draw the
structure of M-EDTA complex. How can
the presence of Ca?* and Mg?* ion in
soil samples be determined ? Write the

names of the indicators used in EDTA
2424442=10

titration.
R e v wewieF efeFansg @ EDTA
FJaEa = ¢ M-EDTA @foe (e sro=1

w3 391 | qfoq A Ca2* G Mg2* Giv-a
ToAfEfS i Rdfad 321 20 ¢ EDTA Siiviie

IS FHIERA A TrEd 341 |

In a given analytical measurment the

)
following data set is obtained :
20 40 60 75 80 70
65 70 90 60

Report the mean, range, standard
deviation, relative standard deviation
(in parts per thousand) and coefficient

of variation for the above data set.
2x5=10

I @3 Reags «ikem afEFre gae Ty

3R OY-FIR (AR o' 8
20 40 60 75 80 70

65 70 90 60

& SR fofew o1, AR, S Rpife,

oA ared Rpfe (2fe zem i) @i
> N [T 740
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1.

OPTION-C

{ Chemical Technology and Society)
Paper : CHE-SE-3044

Answer any four questions from the
following : 124=4

o fimt esmza fagenAr s Te s

(a) When are the temperature and dew point
same?

(b) Write the name of two greenhouse gases.

751 (ACEIZ (1A A 4|
(c) Define molar humidity.
Ta SEeR A9 @
(d) Give two examples of thermosetting
plastic.
wol et Aifess Triged e
(e) Name two examples of natural rubber.
eiigfes 393 o1 S |
() What is meant by gene cloning ?
&= ok I @ @e

9 Contd.
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(g9 What is emulgator ?
BWEsivy R

(h) Name one crop which is used to make
Biofuel.

Wﬁm@aﬁi‘mwﬁm

2. Shortly answer any three questions from
the following : 2x3=6

gmwmmﬁﬁmmm

{a) Why is energy balance important in
chemical engineering?

i HeRmRes =% swor Ry ei@ion 2

(b) What are different compositions of soil ?

AT Rfew e SomaEr & e

fc) What is the difference between
renewable and non-renewable energy
sources?

TIRIIRIY W TRy A< B
NTS ALy e

(d) Write two applicati
Plications of i
bbes: of vulcanized

SITTNREE -7 K51 2wt ¥y |

3 (Sem-3/CBCS) CHE SE/G 10
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(e) What is biodegradable plastxc? Give one
example. |
" SlipRPeI S5 2iifs ¢ bt Tz frat |
(/) What are the maJor sources of urban
" air polluhon? -

‘Wmﬁ@% a&m%em% ﬁS?

| Answer any two questlons from the
followmg 5x2=10

iwwmmmwm

"{a)" ' What ai-e>f.‘c0'm‘ple5<ometp1c titration?

Discuss how theramount-of:Ca?" and

. Mg* ions presence in a soil sample can
be determined using EDTA

wﬁawwomﬁw aﬁfﬂrﬁam— ‘Pt Ca2t
| Mg i SR EDTA?WW -
ﬁﬁ 3 ﬁﬁ,kwww zmn

(b).. )How can reverse osm031s (RO) techmque
be. used for,;large -scale water
' purification? ’

ﬁﬁwmm@ﬁﬁm«
AT (it elfFare IR FRI AR e
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(c) Briefly discuss the greenhouse effect

and its prevention {7 ® (b) Write short notes on : (any two)
‘ 5x2=10
ggwqammzﬁwmwm 5 BTt Bt ¢ (Rt 75
(d) What are the steps may be taken to () Clean technology
prevent arsenic and fluoride contami-
nation in water ? Discuss briefly. i e
;K;ﬁﬁsm T T& AT o491 TS AR (i) Ozone layer depletion
JZ RN W2 BT Ao 3 |
; . G BIF TSI
(e) How is genetic engineering used to
produce human insulin. (iii) Acid rain
fomt wioafEe smfe ez =R R W
TR awe = e RUELEREN
(7 Give five major renewable ener gy (c) Explain the environmental effects of air
sources. and soil pollution. 5+5=10

ALl LI <39 =i Tme 91|

. GERICE 2 3 Bal
4. Briefly answer any three questions from 9 @717 T W G A7ER SR

saetiollovang s =530 (d) What is meant by energy crisis ? How
WWW’RW Rizeteat fefabra 50 Tee fut ¢ can different energy sources be used
(a) Discuss material balance and energy as a probable alternative source of

balance of system with and without energy ? Discuss briefly.

chemical reaction. 5+5=10

PN Rt 1o o= SR @5t =fes wmie W& M6 M & e [Rfen dorw s

en *fe @@ YT IR AR, s
SICEAGA 3 |

ST % W& SR BRI s 34 |
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(e)

(9)

(h)

' i i ing ? Discuss
hat is genetic engineering .
c‘ihirfferentgsteps involved in gi'giell(r)l

synthesis.

e o Roe oiffe agese [fer o=
g e |

What is natural polymer ? Describe the
advantages and disadvantages of use

of plastic with suitable example.3+7=10

eipios I e AT W[ M S
YeRE FrioTerE SrIREeR SCEIoAT ¥ |

Discuss about AQI (Air quality index)
of a city.

G 5278 AQI FCF AT 11 |

Discuss the major sources of ground
water pollution.

GISE ANl AR Ay TR [
liciniie

3 (Sem-3/CBCS) CHE SE/G 14
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OPTION-~F

(Intellectual Property Rights)
Paper : CHE-SE-3074

1. Answer the following: (any four) 1x4=4
were. AR s fwl ¢ (Rt 516t

(a) How trademark helps consumers ?

GO Tororels @FET TYT IE?

(b) Mention, whether the following
statement is ‘correct’ or ‘wrong’:
Geographical indication can be
transferred through a will.

woTs B! Te (- ww il ¢ cSweifers o
7 TG ST ANl |

(c) Does patent holder has a right to
surrender ? Comment.

(AT TEFRIE (067 T T T/
ANI ? Yo x|

(d) How long does an international design
registration last ?

G5! I T AR O 2
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(c) How integrated circuit came under IPR ?

() In India, what is the duration of patent on g Py
drugs ? TS TN @t (s el e
SRES TN (5 Rw feer ez e tick
() What is software p atenke (d) How can we get the rights conferred by
SEHERR (AHT W e ‘ registration of an industrial design ?
(g) State the statement True’ or ‘False’: ”f@?l;nﬁl AREECRZCIDERE SR EL s e c e
The right to use the trademark is R ?
indefinite. (e) Give four examples of applications of
SRE SBT = e’ v e industrial designs.
Gos /T I RN [ v Cwifle T IRRR IR A1 iRy T
(h) s copyright registration compulsory ? fazt |
I AGIFIY AT (2 ()’ How can registration of trademark be
: done in a 2
). Answer any three questions from the ; f:ounUy
following : 2x3=6 QY (S (GOTIFR AGIFI (AT I T2
OFEY o T 1 3. Answer any two of the following questions :
(@) How is healthcare related to IPR ? 5x2=10
ALERA 51976 (e TR TR AT O FCRIC! 7 2R T fo
Tive (2 SiR? ’ (a) Write five salient points on nature of
intellectual i y
(b) What is GATT ? Why was it replaced ? Mtejeciual property tghts
(e Fifes g =1 60! sRaw [Raw
GATT &7 1% 57 ZHIGT 91 2a1 2 Bl | ik
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(b)

(c)

(d)

t kinds of trademarks.
f choosing trademark.
(Yo x6)+2=5

Mention differen
Write best way 0

Hox;v can traditional knowledge be
protected under intellectual property
rights? Can herbal medicines be

patented ? What is patent in herbal
drug? 2+1+2=5

e eifeq SRR SNEie AT
@ SRR AR ? RS (IS I
ARG ? TR RS [ (AT IR AifR 2
(i) Discuss how originality consists
with geographical indications and
trademark. 4

i APl % GUAF Ao
CIfeRe @EE T SCEvA F |

(i) State the statement ‘correct’ or
wrong’ : In integrated circuits and
layout designs originality in
inventiveness is important. 1

Tfet ‘en’ (@ ‘g TTEY 3908
TS I8! SIS ABRI THS BRI
Ghfery @399 |

3 (Sem-3/CBCS) CHE SE/G 18
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(e)

@)

(t)

(1)

(iii)

What is PCT in patent ? Write its
purpose. 2

(TGS, PCT W F? W1 STy
forat |

What do you mean by WIPO ? How
is it related with IPR ? 2

WIPO W7 & gote (s 7ifed
S4PRT Foe 3 FF e

How are PCT and WIPO related ?
PCT ®IS: WIPO 3 7% &2 1

Give five salient features, how registation

of a new plant variety can be included
under IPR.

GBI T TR TTSRAP (FACS PR 9 OGO
iR AR, ©iF K@ shoot @R B

(1)

()

Write two obligations of patent
holder. 2

(A5G SRR 70! FiRaolY PR e =41 |

Write about period of validity of
registration of a new plant in India
under IPR. 2

oee YRy Tgv Sfews AGIA~T (Igel
R fmte 99 AE 13 R feradn |
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(i) For the first time, in which ®
convention computer programme
and compilation of data came
under IPR? 1

e @I TfgTe ALY | AW
FINITHIT AN S O HAFFY IPR
SNceT S (2T 2

(h) (i) Explain with fwo examples that
geographical indication is the
property of the community. 4

W5l TWIRCE I 9 (¥ oefe
% 96 MR Tife|

(i) How royalty is related with copy-
right ? 1

IEEN B IR (FEWE TO© (2
IR ?

4. Answer any three questions : 10x3=30

Rirwian fofabr e%iT Tl o1 3

(a) Write about fiveimportant international
treaties held on IPR. 2x5=10

[ifas TG AGFRI FIACT TS ABLAN
RN SEsifes AfHeas [Eeg

3 (Sem-3/CBCS) CHE SE/G 20

[ ) (i)
(i1)
(iii)

© (i)

(it)

s - et

How does infringement occur Wlth
new plant varieties ?

WW@WZF«IWWWFWW
(T 332

Describe which products cannot be
registered as industrial design. 5

PNRR AT Tooite Bz B
AGTR I ARIR, G2 TE 36
el

Write about ownership of copy-
right. 3

FoaiR5a M 77 T By

How can an Indian citizen apply for
patent in India for an invention
made by him abroad ? 2

QR SRS TR Rorre w9
TSR A SOS (VT WA
FECE TR ANE?

Write about different time schedules

under patent system. 3
CoI5°0% SIS A [fSw 7w Tk R
ferar |
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I

(iii)

(iv)

(d) (i

()

(iii)

oyalty related with

How is I 2

copyright?

< T FfPraizs (P Tivs 03
HR?
Write sign
Madrid Protoco
with WIPO?
e W SOl
wi@ WIPO qer®
te the significent points of

jficant characteristics of
1. How is it related
1%2+1%=3

s cafiiey 14l | R e
@ TR SR

Wri
Budapest Treaty:

s e SR

on different steps, how a person

Menti
e secrets. 4

can protect trad

o I (969 IS CNATRT
@ﬂﬁmvaﬂﬁﬁvmﬁ;@maﬁﬁéa@mmm

a0y TrEy ¥4

What kind of products can get
benefit from industrial design

protection under IPR? )

[PR T S® (@R ANJE i
Bz e T W SN e
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i

{

{

|

{
#

e

®

(e) (i)
(ii)
(iii)

N @
(it)

How is IPR related to biodiversity ?
3

(&7 (Afbaeiy @9 IPR T o€ 2

Write the basic principles of Berne
Convention. i

I pfew o1 wg B il B

Why is geographical indication
given ? What is the time limit ?

2+1=3
STlifers BT [ ovi o e 2R
AT A e

What is the purpose of the Paris

Convention ? How many countries
signed in this Convention? 4+1=5

iR e Sy [ enfeet e daw
W 2 AT 5] IR ?

How many types of IPR are there
in India and what are they? 3

Ciee . fF9 oF<T IPR TR W<
2R 2
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9 )

(1)

R @)

()

Write about role of IPR to protect

layout design and integrated
circuit in electronic industry. 5

(e T SRR ARG
SogiTe AGE FA TS SIS TE}
T @S T fice ol REn fore

How can technology transfer be
made under IPR? 5

(fET Tfes ARET TS 2fes
THH (P IRI AR

Write about different types of
copyright. 6

=(oi35e [Rfen aos R foa)

Write about some advantages
received from trade secret. 3

RS cnsEeR g R
e ferd

(iii) What is benefit of GI tag? 1

s oea JRa &2
3 (Sem-3/CBCS) CHE SE/G 24 2500
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CHEMISTRY

( Honours Generic/Regular )
Paper : CHE-HG/RC-3016

( Chemical Energetics, Equilibrium
and Functional Organic Chemistry-I)

Full Marks : 60

Time : Three hours

e —

The figures in the margin indicate
full marks for ;he questions.

Answer either in English or in Assamese.

1. Write the answers to the following

questions : (any seven) 1x7=7
oee [T abr e el Bl e
(i) Define thermodynamic process.
wisisroT alfFare e WAl
Contd.




(i) Give one example of isoenthalpic
process.

FGRLEA T A GoR Twizae fasl |

(i) Write the statement of 2nd law of
thermodynamics in terms of entropy.

v ROR 23 e @R sarE
TERTOT foar |

(iv) Why does the dissociation of PCl,

decreases in presence of CI, ?
CL3 ToAfefew Pl 3 Rrrem 2% 2@ Ry e

(v) What is sajt hydrolysis ?

TR G MYfeg It B gy o

(Vi) Define isochoric process

Wm@ﬁasﬁ@mmav:wm,

(Vii) What ha
, lappens when ph :
with o Phenol is heated

o o7 wofiem ore v o
e © R Tey hee =

3 (Sem-3/CBCS) cHE HG/RC/G 2
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2. Answer any four from the following

(viii) Write the IUPAC name of pinacolone.
fofaasia [UPAC sl &2 |

(ix) What are ylides ?
Zize @[ e

(x) What happens when bromeutane
reacts with an active metal (Na) in dry °

ether?
AEFT 48 Na (3 39 7G4 #7518 S 24/4E
sifareere ffen oo 6 @2

(xi) NO,, AlCly, C,HsNH,, FeCl,
(select odd one out)
NO,, AlCly, C,H5NH,, FeCl,
(ol csich! aifza )

(xii) CH;, CH,, CH; and CH, (select odd
one out)
CHS, CH,, CHy O/ CH, (Resfea
el Al s qifeE )

questions : 2x4=8
et WAl WP eI B1fabrd Tes 1 ¢

(a) State the zeroth law of
thermodynamics.

wivisifo e «[arow o
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: :
\
__ B e . 7 |



(b) What is common ion effect ?

s fF S [Fe

{c) Describe different thermodynamic
processes.

oS Remme Rfen sroRRe Raw B

(d) State the Le Chatelier’s principles.
3 BICRARIRR @7 3941 31 |

(¢) What happens when sodium
benzoate is distilled with soda lime ?

giﬂ' N QTR oIS QIR oo TR
Ak

(/) What is benzyne mechanism ?

sy TRk &y

e/} Hc?W can you prepare 3-oxapentane
(Diethy] ether) by the use of dry Ag,O
and alkyl halide ?

O3 o 2323

EH;WW (TR RF) s Ag,0
I ETRRE (ZN3T IR R

by I & w7 o

—

(h) Phenol is acidic, why ?
s onfEss e

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

w5ia figrc fofabr ema e foral 3
(a) How can you covert alcohols from
1= to 2 and then 2° to 1 alcohols?

AN~} (PN GoTFT T W (PSR
sl AR TR E e oe el |

(b) How can you distinguish among Y, 2
and 3°- alcohols by passing over

heated copper ?
©e O 4rgq 8@ [ fr fomes 17, 2° I
3°— eTe e FRT A2

(c) Explain why vinyl chlorides are less
reactive whereas benzyl chlorides are
more reactive than alkyl halides ?

GRIZE  (TNCOE  foNIzE  FAG W
[ B4 |
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(d) What is Schotten-Baumann
reaction ? How does phenol react

with acyl chloride and acetic
anhydride ?

A [few e R R e
TR EREEY)
- Y% Qe g TS Rifemy

(e)

F . . .
or adiabatic process, prove that
TV - = constant,

@%‘f%ﬁﬁ?maﬁ?m, oY F g
VU < g

() Discuss different factorg that affect
&

lonisation of electrolyte ?

RosRomm amdieas

ffey PR
R ey o

RIS 12151 Ty o isge
dH = TdS 1 yqy

3 (Sem—3/CBCS) CHE HG/RC/G 6

. Answer any three :

(h) Standard enthalpy of combustion of
benzene is - 3267 -0kJmol .
Standard enthalpy of formation of
CO,(g) and H,O(l) are
~393.5kJmol ' and

_285.83kJmol™! respectively.
Calculate the standard enthalpy of

formation of benzene.

e e
—3267-OkJmol'1'.CO2(g) o
H,0(1)7 2= 7eia7 L TR
_393.5kJmol”' T
_285-831ch01‘1 RGl (e AT
Ro1g G AAAl T

10x3=30
fizerzt fofiora Ted 1 2

(a) Describe the Joule-Thomson
experiment. Show that the expansion
in this experiment is an isoenthalpic

pl"OCCSS.
GET-2 T SO N A | R AT
TG I Y8 |
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(b) What is a Carnot cycle ? Taking an T )

;deél gas as the working material
erive an expression of the efficiency
of a reversible Carnot cycle

(c) St'ate. and explain Le Chatelier’s
p;‘mmple. Describe the effect of
change of concentration, pressure

and temperatu
re on th 5% 5
of reaction. ¢ equilibrium

T 55"‘3'531@%&3@1«“%@3@

SR €2TE oM, By
b, BI9f Wiz Tasor:
TSR I 7= | e

(d} DCS 1 : i t s
I B ’ 3 n iO] 1
; . . g . &

HIRTO] SR QSIS AR AR Wi
w9 e s R 3 o |
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(e) Write the following reactions :
(any four) 214%x4=10
faraiza sifaora e &7 2
{i) Pinacol-Pinacolone reaction

ot e

(1) Reimann-Tiemann reaction
i-BiENw fEl

(iii) Houben-Hoesch reaction
-2 [

(iv) Rosenmund reduction

G e

(v) Clemmensen reduction

Gtz faema

(vi) Cannizzaro reaction
. [‘ Ei [’ i ,IE.'I'

() What is an Syl reaction of alkyl
halides ? Explain why an optically
active heloalkane undergoes Syl
reaction to produce a racemic

mixuure.

3 (Sem-3/CBCS) CHE HG/RC/G 9 Conid
nid.

s T |




¢ (h) (i) How can you prepare 1°,2° and
f"

| 3° alcohol from RMgX @d .
‘ﬁﬁﬁ_ﬁ C—m SN]. iaikﬂ=ﬂf 'ﬁS? W ‘ carbonyl Compounds? Give f_helg
A (FITN GRSyl R v «B1 mechanism also.
FoRE fi Tew @R Recw vt w1 |  RMgX W R R R 1, 27
| . 31 Rwia e A2
(g} How can you prepare ? 2x5=10 < 3 “‘IWL 5
oz oe wfRare e et e
| (i) Discuss anti-Markovnikoff’s rule.
() Methyl isocyanide from 4
chloromethane = witEaT Sfsq ﬁm_' o
FIRER o s RIETPRIR B
(@ Biphenyl from chlorobenzene
TR IR
(W) Methyl iodide from 2-oxobutane
2-TSIRTE s Rz TR
(iv) Ethanal from Ca-salt of fatty acid
SRR e TR — A BRI
(v} ’2,4,6-Lrinitrophenol from
phenol
4000
R S/ 2,4,6 -BizIRs Reve 3 (Sem-3/CBCS| CHE HG/RC/G 11
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