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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

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

Answer either in English or in Assamese.

1. Write the answers of the following questions :
1x7=7

woq 2% ©Teq forl ¢

(i) A system absorbs 701J heat and does
394 J work. What will be the change in
internal energy of the system?

@5t ©E2 701 J ©i7l (NFY IR Fero 394 J
2] o] T | OB SNEeIG [P off{as

3G K
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a73 K Sawets afoRFes X 99 IR

(i) The ionic product of water at 310K is =5 ST =@= & H7EHS 337
2.7 x 10714, What is the pH of neutral "
; test
water at 310K? (vi) what is the use of iodoform
310K T AR AR wome 2.7 x 10-14 TR 2 e [ s KU

W1 310K T AR pH = z'37 (viij Complete the following reaction :
s G REETID ool 4 2
(w) How does a change in temperature Tz [« [l

5"-.-1'0;51‘(7157 » P

affect the pH of a neutral solution ? CH,CH == CH + HBr ——

b1 2 ¥R pH I erAE TwewR erera

. e s ] _‘).\ -‘;:—d
REWTR ARTER WGw v o Answer the following questions - )
- ware Tz $E 4l
(w) What will be value of AG when liquid A
water is vaporized at 373K and 1 amn (aj Calculate AH?® for the reacton,
proae CH. = CH,(g) + 30, (g) — 2C0,(g)+ 2H,0(g):
g 2 \F & s
—.
373K ©wel W% 1 qim wepe Ry I Given that,
A TE Afadn T, AG l
TR R Ty oy =414.0kS mol”
(v) What happens when acetylene is h fo.0 = 499.0kJ mol™* and
. Y § heat il : :
In red hot iIron tube 87 « — = 724 .0kJmol .
at 3K e

lemperature = g St
CH, — CH, (g)+ 30,(g) — 2¢ O,(g)+ =H,,Ogh
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2 RGN AR AH T I 91 711 | 3. Answer any three of the following :
e e fofnr e e fdl 8

(@) What do you understand by bulffer
} n? Explain mechanism of buffer

Ecpy =414.0kJmol™!

€0-0 =499.0kJmol™! == »
actio

€c-0 = 724.0kJmol™ | action with the help of suitable
example. Define buffer capacity.
“ T\;l}f tpH of 0.IMHCN solution is 5.2 et =,
at is the value of Ka for the acid ? WWW%@?@WWMW
0. '
I MHCN % pHI TW 5.2 HCNT A3 fort 7 <5411 AP ! A R FehT
K3 IR ‘%’WW 29?2
. Show that : 22%2=5
(c) E}):Slalf Why. the acidity of the given &
phenols are in the following order - BA [BAJ S
b ie 3 L (2A) __y L (o2 )]
WW?W HiESRC e ——, o (BV)T and B \ar )y
P-NOLC.H O > ¢ Where A is work function and other
% 6HsOH > b-MeC, H,0H symbol have their usual meaning.
(d) HOW can . o
2° and 3 glopp EUISh between 1- Friem
Lucas cohols with the h |
test ? €lp of BA JA
T P [ e S5 AP
ww 1°, 2° oI 3o g u (aV)T o (aTJV
@ BTG
(FEE 3y IO AR I T I I BRI 61159
5 IpR |
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(c) State Hess’s law and explain it with e) (i) Why syl reaction is preferred more

example. Show that Hess’s law is than Sy2 reaction in case of
another form of the first law of tertiary alkyl halide? 2
the i
rmodynamics. D G=5 SRR @R TS Sa2 SIS
R
W@?WW@WWWWﬁTW SRS Sv1 RiteaR oifS AfFwre! (rEd
T OleiifReng aem
@] G e
B E 7 7|
@ (i) Discuss the factors that affect Sy2
0O 5
mplete the following reactions : reaction. 3
TS B oy 1x5=5 sy2 R seiiie T4 IR
@ ¥ AL 4
a O/\OH
—t 3
4. Answer any three : 10x3=30
(b) Ve cone it .
e THO5 fareran fofavra ©&d 4l ¢
Oxidation ?
(c) @/CHa W (@ Derive the relation between the
no
: ? equilibrium constant K, K and K.
(d) CHyCH,CHg RMga, Under what conditions K, =K.=K;?
y 2 (p, ¢ and x, stands for partial pressure,
0"
(€) RCooy __ LiAlH, . molar concentration and mole
? fraction) Why equilibrium constant is

important ?

3 [Sem - 3 'C T
[CBCSICHE HofRejo
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(D)

r

A &F K, Ko UIF K, .3 W&q T
Bogis 391 | [ 5 ACATE K, = Ko = K RI?
(p, ¢S x, TN SIS BIsl, T SNTO! W
TE SR 1)

W &7 [T ARSI ?

Define the terms hydrolysis constant
and degree of hydrolysis. Find the
mathematical expressions of these
quantities for following : 2+3+3+2=10

e R qoe oS SrE T ARNATIRE
AR AT eF AW Tlere 2

(i) An aqueous solution of a salt of
strong acid and weak base.

SR T WiF Y IR 797 T T4 |

(i) An aqueous solution of a salt of
weak acid and strong base.

7 GfbC Sl O T TR TR T |

(iii) Also find the expression for pH of
the solution in each case.

BT (S pH 3 e I ool 41 |
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State and Explain the terms heat
capacity of a system, molar heat
capacity at constant volume and

constant pressure. Show that for one

mole an ideal gas C,—Cy= R.
6+4=10

wore Gr@EY T4 MR T F40 8

@‘ﬁﬁ%ﬁ'@iﬂmﬁmﬁamﬂww’m@ﬂ
sifel, S 3@ biee TR ol aNfzel |

e (& W5 S (T A Gy~ Gy = R

Write the following reactions :

(any four) 2%x4=10
Ricicat sifore R fordi @
(i) Sandmeyer reaction
RCLIEISARICE]
(ii) Williamson’s synthesis
R LRI KIN
(i) Wittig reaction
Tafbal e
Contd.
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(iv) Meerwein-Ponndorf-Verley
reduction

fiRG3-o O CIe [Rgqe

(v) Benzoin condensation

(JEEEH TS

(e} How can you prepare ?

femz awe il

2)(5:10

(i)  Benzene to Benzaldehyde

RGN 3 7RI GIEETgge

() Chlorobenzene to Aniline

FIRAGA 3 5491 Gfifam

(i) Phenol to Salicylaldehyde
et 7 spq BEEG Ec
(iv) Cumene tq Pheno]

%E‘ﬁwwﬁmq

(v) diethylether to ethang]
IR2E B9 5 *RI B2l

3 (Sem-3/CBCs) oy HG/Re/G
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() State and explain Le Chatelier's
principle. Describe the effect of change
of concentration, pressure and

temperature on the equilibrium of
reaction,

GG aEE e SR ST S ——
UITZA SIS Slel, S S Saeer o
A A F41 |
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CHEMISTRY

(Honours Core)
Paper : CHE-HC-3016

(Inorganic Chemistry-II)

Full Marks : 60

Time : Three hours

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

1. Answer the following as directed: 1x7=7

(a) Name the graph of Gibbs Energy (AG)
versus Temperature (T) for the
formation of oxide of metal.

(b) “Group-l elements gets oxidized easily”
- State whether True or False.

(c) Write the structural formula of borazine.
(d) What is “basicity of an acid”?

Contd.




I

(e Which one of the following

conjugate base of OH-? SPecigy |
i) HO Iy
(i) O* (b) What is diagonal relationship ? Write
any four similar properties of Be and
((m)} 322 Al 1+4=5
1, 5
() “Th 2 : (c) Discuss the Mond’s process used in
E f.naglle inert gas is imprq metal refining.
a.l.n 31}
() caxf ul £ Siisiuent BOE (d) What are polyhalides? Give example.
il af:e the hardness of A3+ How they are different from
lfnlzanon energy, 119.99 e[t;?r the Interhalogen Compounds ? 1+1+3=5
e 2 .
2 RatQH S 2CoE and (e) Write constructing properties of the
. Answer the followi borazine and benzene.
ng :
a : e :
(/b /} ‘?’;scnbe the structure of boric : x.4\8 4. Answer any three of the following : "
at is inert pair effe cid. 10x3=
ais ct? :
th?bﬂiw of +1 oxidation sta'?fange the (@) What is Allotropism ? Name Different
’ In. and 77" in their inCI‘easifl of Ca, allotropes of carbon. Discuss bonding
(c) Applying Wade’s rule predi g order, in graphite. Explain the high therqial
the structure of CB }[ Ict and dray, and electrical conductivity of graphite.
i What is intercalation compounds ? Give
examples. n+0+2+2+1+1=10

ns when Xenon is

g c fOHOWlng C()H]pounds .in
e o fl i §

ascending order of thei
their solubility in ) () What happe

heated in presenc

water.
A .

Givi 9%, AgCl, AgBr, Agl How the amount of flourine affect |
5 € explanation. the nature e, product? +2=4 |

- Answer any three of the followir (i) Discuss the bonding in XeF,.\ 4

g : - g
following reaction
(a) Bri . o (iii) Complete the

) Briefly discuss the b _ 5x3=15 or s B 2 ‘

onding and SX;‘ 5 gHO o 5

eF, 4 !

Structure of diborane,
S
Contd.
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I S

. . la structyr
(c) () Give the formula, : 1
) method of preparation of basi(i Total num
beryllium acetate, 1+249<s

(i) How are poly siloxanes formed?
Distinguish between silicon fluigg
and silicon rubbers, 2+3=5

(d) Write notes on : (any two) S9+5=10

() Pseudohalogens |

(ii) Pasting process

(i) Catenation -

@) () State the_Pauling’s rules for

determinatiovn of strength of
Mmononuclear oxoacids. 3

(ii) Arrange the following in order of

descending acid strengths in
aqueous solution —

HCIO, , Hocy, HCIO,, Hclo,
Give explanation.
(iii) Pauling’s rule i us

1+4+3+2=10

3 (Sem-3/CBCS) CHEHC1/G¢ 4 3200
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CHEMISTRY

(Honours Core)
Paper : CHE-HC-3026
(Organic Chemistry-II)

Full Marks : 60

Time : Three hours

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

E 1. Answer the following questions : 1x7=TF

(a) Arrange the following in increasing
- order of basicity |

o
(CH,),CHO®, PhO®, CH,0®, OH

(b) Draw the energy profile diagram of
E|CB mchanism of B-elimination
l reaction.

Contd.




(¢ Which one of the following bridged
bicyclic compounds will exhibit Keto-

Enol tautomerism.

H Me
49 20
kL
: Me Me
I I
(d) DMF and DMSO favours Sy2 reaction

although they are polar solvents.
Explain.

(e) Potassium - t- butoxide is a widely used
base in organic reactions but the

corresponding sodium compound is
unknown. Give reason.

() Why is thioethanol more acidic than
ethano] ?

(9) Name the Téagent that can pe used to

convert Cis-9._ bute

ne to racem;j
2,3 butanediol. : ¢

3 (Sem-3/CBCs) CHE g 26 9

;

2.
(@)

(b)

()

Answer the following questions

2x4=8

ing compounds in
Arrange the following : -
increasing boiling point and give reas

r your answer.
tr.;)—h}:axamol, n-butanol and t-butanol

Between CHaCH;CH,Cl and
CH3OCH2CZ, which would react faster
in Syl solvolysis. Explain.

The phenols shown have approximate
pKa value of 4, 7, 9 and 11. Suggest

with explanation which pKa value
belong to which phenol :

OH OH OH
@[OH Me i ]
N02 N 02 Me CZ
NO, Me

I I m v

(d) . Arrange the following carboxylic acid

3 (Sem-3/CBCS) CHEHC 2/G 3

derivatives in order of increasing
reactivity towards hydrolysis reaction
and justify your answer :

R-COOR', RCONH,, RCOCI

Contd.,
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Answer any three questions : 5x3=15

(@) Write the mechanism of Benzoin
condensation. Explain why
p-dimethylaminobenzaldehyde fails to
undergo benzoin condensation but
when mixed with benzaldehyde the
condensation occurs. 3+2=5

(b) () Explain why alcohols are weaker

acids than phenols but phenols are
stronger nucleophiles. 2

(i) Provide the required reagents and

conditions for the following
conversion 1%4x2=3

N AN AN,

€ ) Predict the m
fOMaﬁOn me

E}jor pProduct of the
tion and explain its
chamsticauy‘ 3

OH on
Y i
pp. S

3 (Se:m-3/CBCS) CHE HC 2/G 4
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jlowing -
do you carry out the fo 2

" s ! ersion 7
conv
CH,-C= CH_-—-——*CHg,CHQCHQCHO
P aryl halides

inylic and
Why are Viny :
unreactive towards both Syl an3
Sy2 reactions ?

(i) The rate equation of Sy2 reaction

©
CH,Br + OGI’—I __>CHOH +Br

Rate = k[CHsBr][OH]

are ex
What type of changes eXpe
in the rates of the reaction if

i f each of
al’'“the concentration O
= the reactants is made double ?

pected

(b) the concentration of CH,Br
is made half ?

(e) () What is ortho effect ? Explain, why

almost all ortho substitute.d
benzoic acids are stronger acid
than benzoic acids ? 1+2=3

(i) How can you convert : 2

RCH,COOH —— RCH - COOH ?

l
Br

Contd.




(@) How will you convert

o) CH,
Il Il

e ?

Write the mechanism of the
reaction involved.

3
(iv) Write the significance of Wittig
reaction. 2

(v)  What do you mean by ylides ? 1
() (i) Both O-and m-bromo misole give
the same product on treatment
with NaNH, in liq.NH,. Account

" for the observation with
appropriate mechanism. S

(ii) Wriil:endown the mechanism of the
following reaction :

R
OzN@Br + HN! )
R
R i
R

3 (Sem-3/CBCS) CHEHC2/G 7 Contd.




H
. How carl CH3
Account for the fact that the (iv) : o ? Write the reactions:
compound that has R = H reacts from thiour® 2
35 times as fast as the one that thylene
me
has R=CHj;. 3+2=5 ) (i) What are active ;
e
. . oundS 7
(@ () Give the mechanism of alkaline e o 3
hydrolysis of the following ester in (i) convert EAA tO T
ordinary water (H 016) and e .
’ lohept2 bl iy
clo iy t
indicate the distribution 0* is the (iii) 7‘2*2113;0 o s white A ClL pp
. re ution
products in each case. 4 . boiled with AgN sol |
o ta "'11 3-d16ﬂe
Il put 5--chloroCYCIOP“:n 2
(1) Ph—c__o'lS - Et does not give reason
.4s have th€
(I:l) (iv) TWO dicarboxyhc act
(m Me - C -0 —thu genral formula n?
= CH“‘ c .
” COOH -CH d di
(i) What happens when an acid o (reatmen with col
chloride is treated with excess of ° [ution they ¥ ield W
diazomethane and the product KMnOs SO ids. Show
reacts with EtoH in the presence diastel‘eomeric tartefnc llows 0ne
of Ag,0 catalyst? 2 how this inforrnatlon' i
: & .o th Stereochemlcal o 4
(iii) Write the Strecker reaction for to Write ids
preparation of methyl sulphonic for two acis
acid
: 2 Contd.
_3/cBes) CHEHC o
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. £
eductiont -
emmensel T°°" 3 sne
alkyl halide is converted (i 4_methYth the xan—Q"Ol canno p

() () When an 1de 1 7
to a Grignard reagent then the
carbon atom linked to halogen
atom changes its polarity. Justify

this statement with an example.
3

(ii) Identify the product/products for
the following reaction and offer

explanation : 3
0
]
MeMgBr / NN MeLi / Et,0
E1Q N
2 Hyo® Hy,

(i) Write the Grignard reagent that is
formed when

is treated with one mole of Mg in
dry ether. 2

j 3 (Sem-3/CBCS) CHEHC 2/G 10 3 (Sem-3/
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CHEMISTRY

(Honours Core )
Paper : CHE-HC-3036

(Physical Chemistry IIT)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.
1. Answer the following as directed: 1x7=7
() What is Eutectic Point ?

(i) Give one example of a consecutive
reaction.

fii) What is adsorption isobar and
adsorption isotherm ?

Contd.




(v) How many Components

are present jp
the following €quibrig ?

(i) 1If the reaction A — Products follows
zero-order kinetics, show with the help
CaCoy(s) w CaO(s) + CO,(g) of a diagram, how [A] will change with
time.
(V) What ig QUtocatalysig o

(iv)

The activation energy of a certain
uncatalyzed reaction at 300 K is
76 kdJmol'. The activation energy is
lowered to 57 kJmol! by the use of a
catalyst. By what factor is the rate of
the catalysed reaction increased ?

Ction 3. Answer any three questions from the
klnetlcs'p show first-order following : 5x3= 15
() Derive Gibbs’ Phase rule. How is the
2. Answer the foljgu: number of component C calculated for
OWing Questiong Ox4=8 systems involving ions and having some
(i) Explg chemical reactions equilibrium among
‘0 why the si0 the constituents ? Evaluate the degrees
Pressure ,, = Pe of vapour of freedom for the following equilibrium
Pour equiy, "Perature plot for solid- 2+41+2 =5
TIum ;
Slope of 11 IS steeper than the
hqmd*‘lapour equilibrivm : NH,Cl(s) = NH,(g) + HCl(g) when
M)  Wn
y ;
aj“ € 2eoliteg SUitah) (@ Pyy. # Py
Crackin ref, € as catalysts for 3
Orm;j

INg reactions ?

3 (Sem-3/CRes) oy HC 3/

(b)  Pyu, = Pyc
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(W Drg
W
isoth . © Benera]
€
o 'ms th ave beer, oé);pes of
B adSQrptlo of EI’Ved
Surface gas gop solig
() pr
I a i ase diagr
W) wy
at ar
kjneﬁcseof “action ? Dlscu
H2 s Chaln Teactj ke
on
( ¢ -
) i‘sl"nguish Ctween 1+4a5
Ole .
peclj‘l tyof g Feactiop rder and
rlmcn’tal meth © FISCuss ope
etc!‘mination f °od Or  the

tion
vt

following hree Uestiong fro
m the

(Q} GIV(g 10
the g, x3=30

- basf‘ SsumpUQns Of BET
the BE';& Of thege o ~ theory op
Uatign f ;)uons. dedyce
‘ rpLiOn

38 3+7= 10

(b) (i) Explain briefly the phase diagram
for a two-component system with
incongruent melting point. Explain
the cooling curve for such a system.

S+2=7

) Discuss the mutual solubility curve
of a conjugate solution having
upper critical solution temperature.

3

(c) What are the assumptions of Langmuir
Isotherm ? Derive Langmuir Adsorption
Isotherm. Show that for adsorption of a
gas with dissociation (X,—2X) the

Langmuir adsorption isotherm becomes

0= (KP)'/2/ 1 + (KP)'/2

Draw the Langmuir Isotherms for with
and without dissociation.

2+4+2+2=10

3 (Sem-3/CBCS|CHEHC 3/G S Contd.




nz m
example. FOrythe Catalysis wi
Mmechanism of e € Michae)jg N;th =
n ) ~ivient
€ actio €n

E+selpg
K_l \2') P

=
}QEIEHO[Eﬂo/[qui-}{
Where K =g . M

K .
Constant, -1/ K, s Michaelis

() What type of

raph i
between the mg Ph is expected

e and s}, ?
(i) Show that if K, <<k

K. r
; ia 1» £, réprese
the dissociation constant for ESn ®

(iv) What is ‘Turnover number’ of an
enzyme catalyst? 3+2+2+2+1=]0

2 {Sem~3/CBCS) CHE HC 3/G 6

(e) (i) How does the reaction rate depend
on temperature? Show how
Arrhenius plot of a reaction can be
obtained. What is the significance

of the pre-exponential factor ?

i) Write the mechanism of
unimolecular reaction as proposed
by Lindemann. Using this
mechanism, deduce an expression

for the rate of unimolecular reaction.
5+5=10

(1 State and explain the Nernst
Distribution Law. Under what conditions
the law is valid ? How is the law derived
from thermodynamic considerations ?
Discuss the practical applications of the

istribution Law.
Nernst Dis D+2+4+2= 10

3200

c3/G
3 (Sem-3/CBCS) CHE HC 3/
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CHEMISTRY
(Skill Enhancement Course)
Answer the Questions from any one Option.

OPTION-A
- Paper : CHE-SE- 3024
(IT Skills for Chemists)

OPTION -B
Paper : CHE-SE- 3034
( Basic Analytical Chemistry )

OPTION - C
Paper : CHE-SE~ 3044
( Chemical Technology and Society )

OPTION-D
Paper : CHE-SE- 3054
( Chemoinformatics )

OPTION - E
Paper : CHE-SE- 3064
( Business Skills for Chemists )

OPTION - F
Paper : CHE-SE- 3074
[Intellectual Property Rights (IPR)]
Full Marks : 50
Time : Two hours
The figures in the margin indicate
Jull marks for the questions.
Answer either in English or in Assamese.
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dpe =4
I'! CHE
~SE-~
(IT Ski 3024
l
An Swe N Che'm's ts )
T
(q) Whau Auestions
at do
: 0 Ix4=
(b) e}\}:“"fSSion}e mean py poly
: Nomial
te L‘he
© wnp I orm of
at jg ASQCrp
e .
CO[‘[S a df
an . Qilferep
@ Program ing Variableg ; Cec(i’etween
’ Wha{_ a mPUter
d ge?
e
—_ . an by, logica) —
(@) vy — I4estiop "
: S 2x3=
Compj : Sic differ,. x3=6
(b) Whay ' inter Dl‘ele‘;-nce between
BAS]C P Ll'le diff(‘;‘re] ' -
fe) Whay g""mming iangf lements of
. ﬁd are ¢ e a = D)
St - € ba: ) ge ;
f Mngg and gl_a‘;i‘f? d:ﬂ‘ercnce b
\MNswe #illcs p - weilween
(a) Fing Y twe (]U(’:slians‘
-»]l’,’ o . _x’ -
il'Jfl‘J\“'i!':‘ , ‘d!ll}irfl(all ! ] b 2-10
¥ B }M_rlt‘.\ ) C Meapn for the
C s o > ] e
/ 1] 15

Y Sem- VOBCS CHE-8 234347/ G 3

(b) Write a BASIC program to add two
numbers.

(c) Write the formula of Simpson’s 1/3
and 3/8 rule for integration.

(d) Explain numerical integration and
numerical differentiation.
Answer any three questions: 10x3=30

(@) Define data reduction and propagation
of error with examples.

(b) Write a program to add two matrices
using multi-dimensional arrays.

(c) Write a program for linear or
exponential curve fitting.

({d) How will you find the root of a function
using bisection metheod ?

(e) Briefly explain the different logical and
relative operators used in programming
language with examples.

() Find the standard deviaton for the

following series 10, 12, 13, 15, 20 using
actual mean method.

Contd.
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T mdﬁwﬁ fﬁﬂ g 10x3=30
@ Whay ¢ (Rizmzar fofany)
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o G ﬁwﬁﬂ%ﬁg ez e
gtz @
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6

@ Give an
hy .
— y O applications of
HPLC S Resve by aree fomy |
, < ql |
d .
(d) Write short noteg on:
Y (ORM oy ¢ | o
(i) wmmﬁmzwﬁmaos
ﬁ &
(W) wwo-waommgmcoz
(RS

(b)

(1)

(W)

(i1)
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Define the term “food ﬁwooomm.:gmn
Give its significance. Explain the
importance of food processing and
ﬁammmj\wﬁob of food products.
1+1+3=5
Ay m@%ﬂ%mﬂw@m%ﬂmﬂ_mﬁm
Slestd s 2 A R S AT T
e @%ed ac It =

What are food additives ? Give the
function of at least three additives
and their effect on health.

2+3=5
I (AT & 2 SHfePrNS oAb (AEA
15 2T T T GRS 209 AR
e &l

What is the principle of
complexometric titration ? Write
the name and formula of a
compound used on it. 3+2=5
T CAGT DGR T ©9e! el
3316 TS o1 (TR A < AT
w5 e

Discuss the

fluoride removal

methods from ground water. 8
gIISE AME Nl FARE IF FH SIS
DAl T
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Urac
TR 13, gy y
NNE Ofﬂomﬂ
Q1<
(e) (i) )
Write the -
Prese of adulterantg

T —

(i) Describe the qualitative and
quantitative analysis of benzoic
acid preservatives present in soft
drinks. . : S
SR ANTS 4B (GRES GfbeT el
Wi AR [ResEa T w1

(f) (i) U the sample error is +2% and

analytical error is 1%, calculate

the total error. 2

W TN T £2% W S @O
+1%, WP oI AN A 34 |

(ii) How will you determine the acidity

and alkalinity of a water sample ?
Explain. 3
ST T GO STl WA FRS !
& wa Ry sfRa ¢ =01

(iii) What are aerobic bacteria?
Explain. 2
«FRE @ERAEE & 2 o 1|

(iv) How is water purified by bleaching

powder and calcium hypochlorite ?
3

Z: ~IToR W FEHIN F2A T2
7 AN (@EE [og R AR 2
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(b)

Briefly answer any three
the following :

EDTA  most

fa) Why is
complexometric titrg tion}; Useq
structure of M-EDTA co'In Iraw
e

can the presence of Ca?* “ Hoy,

and Mg+

In soil sample be determined 5

the names of the ;
EDTA titration.

N }RW Gﬂ%ﬁ'j Qia W :10
R S At

_: Al M-EDTA @,‘%\Q
RSaka Tk T

chromatography 5

affectjng ‘the

() What is genetic engineering? Discuss

(d)

3 (Sem-3/CBCS) CHE-SE 2/3/4/3/6/7/G 13

different steps involved in protein
synthesis. 4+6=10
@Ebe oagfe 0 aftn egewre [fen
GPTZ. SICAGA 4 |
What are primary and secondary air
pollutants ? Give examples. How they
contribute to air pollution? What is
AQI (Air Quality Index) of a city ?
4+4+2=10
ARG oI e A anee & 2 T
el | Prée e g 2aere SR SIsRoE 2
a3 5 AQI T & & 2
What are the main causes of water
pollution ? How can we control water
pollution ? Discuss briefly. 5+5=10
AT erReR 0 TR [ & 2 ot o
AT 2a @Y TR A 2 IR |
What are .biodegradable polymers ?
Describe the advantages and

disadvantages of use of plastic with
suitable examples. 2+8=10

@i o 2 AT TR
NI S LS PTIR SHIRITR G
34 |
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OPTION-D
Paper : CHE-SE- 3054
( Chemoinformatics )

Answer the following : x4
X
\ :4

() What is the full form of SMILES »
SMILES 7 59 5l fayay | |

(W) Inductive effect is
e (z,,emporary/pennanem)
- (T2 /71

(ui,
) fChoose the correct answer i
rom strongest to weakest bg ’; order
nd:

g am%“ﬁmmmwmﬁ
4 ¢

(a "
) II_;)mc bond>Cova1ent
Aydrogen bond >vVan d e
Interaction u Waa]s
ST 28> o)
7 B
mmm W>H-m>\-:
(b) Covalent bond > g
Mg G Ydrogen bonds
bong S 1nteract1'on>10mc
RG]
s BT B g e
P I gy

3caes CHE-SF 9/
LN T
14

(c)

(iv)

What is the Gibbs-Helmholtz equatio

o = . - _
foige-(FuzaTEa As [eaeiLul IGEll

interaction>ionic

der Waazls
bond>H vdrogen

van
bond>Caovalent

bond

~ Y ¥
ool TIF 374 [&Fal>TEAA (4 Tl -

Foei>H -7

- 7

Answer the following:

- C__‘_
TEd =4l 2

(a) What are

(b)

()

3 (Sem-3/CBCS) CHE-SE 2/3/4/5/6/7/ G

the different tvpes of
reactions ?
AT S fafFar fafoa (WTAYL GRIE

How do you identify a chemical
structure ? Write the different types of

structure.
mre Afe @ bare I 2 [eR

s AegfEHaE |

What is the difference
Chemoinformatics and bioinformatics ?
Chemoinformatics =i bioinformatics ¥

aefa fan

between

15 Contd.
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3. Answer the following : (any two)

S
&R oI ¢ (R ) ><2§10

(@) (i) What causes chemicg] re |
actj,
o3>

W?Jﬁasﬁﬁmwwﬁ@@mmqﬁf[
;|

(@) What is the repres

. Cntaty
chemica] molecules » on

Struct
Molfiles ang SD fileg =1 of |
TR, ' 2
R Gy
5 FRTRI 8
®) ) wh :
at 1S thre€~d1rne _
Structure jp ch emistry » NSiong]
7 me I T iy ’
hat an
& descrj :
“OMmputatiop,) Chemistf;oprs in
1

16

(d)

(i)

(i)

(1)

(1)

(iii)

3 (Sem-3/CBCS) CHE-SE 2/3/4/5/6/1/ G 17

How can you predict the

properties of a compound ? 2
Tl GO 5 S0 (e A et 1
A2

What is the relationship between
free energy and internal energy ?

2
& *f& 99 ofze *Ifeq Aers 74
&0
What is an example of a
quantitative property ? 1

RIS 439 @51 Trel |

What is elucidation of the
structure ? . 2
F=Yfs [dfa ww & ¢
What is QSPR ? 1
QSPR Wi & ¢

What is computer aided synthesis ?
2

FTORT AR I AR W & 2

Contd.
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4. Answer the following : fany three i) Write the theory of che
) developed by August
]Ox3:30 structure velop : -~

Kekule. )
W }stER %@E %’1'?” o B - Wﬁ] ?"TIHC’? Gsfg 530!
(@ () What 1is chemical space

in feram B
chemoinformatics ? 21, bonding with

ibe chemical :
(BN HFRAOTTS A 2% Wi () S:T\r;:“, \: ’
R r mcvm e W 3 (ARSIt
(W) What are the methods  of srooird 7 |
representing chemical changes ?
2Y
Wi oI o Afr ffen
el & f o

ree
) Y

& 7’4

operties of th
(iv) What are the propertie
‘ andieD
dimensional shapes:

p
. frmaa A !
rifs wpfed A

4 + B 4 "l
v on libraries ant
_ «~ribe shortly on
(i) What is  nomenclature in (c) D(:;Z:S( f l.’
» i ; QO - w<i?® Al |
chemistry ? Give example. 2% - . rafaba faaen SL® @
e e - Agrad) % ¢ ance of
PITE qNFN (A DI ¢ SwzR . briefly on the importance e
fomn | (ii) write  in chemistry.

computation ! [ A

(tv) How do you read smiles format ? a5 TG TS

Give example. 2Y% 471‘& ;ﬁﬂ“

e OFeT oo AT (@ e 5L | e correlation

2 v Trizse frm | Q) () Write aboulU;P“ 3
(b) (i) What is full structure search and (@) with str L:L,[L s[5 (AP FHABCAAS

sub structure search in chemical e AErE 7

structure determination ? 2V, G fal |

IATEE I ﬁ‘fﬂ@, 91“{ Ao K T Contd.
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(e)

0

3 (Sem - 3/CBCS) CHE - SE2

(i) What are the two laws of

spectroscopy ? 2
CHRFAR 3 707 fordl |

() Write about the steps used for
structure elucidation = with
spectroscopy. 3
(R Ife Fefre Rfen wam Rds

CREFR W @ 7 )

What are the basjc principles in
drug design ? 2

@ﬁﬁ@@ﬁiﬂawﬁw%?

Write

(iv)

PI‘eCisely

T TR o

(i) Wh at

AE ¢ 3

ar .
8¢t iden liﬁCatiOn

e . . .
&=y 9 a«lldaUOn 3 &NWW &

()

(iii)

(iv)

role of chernoinformach
eutical research ? 2

s =3
ZeeE IS

What is the
in pharmaC
R eRgfed SIS (FF

srgareEnEe! T4l

What is the use of 2
chemoinformatics ?

e TR

What is the role of chemistry 11':1))
drug design ?
ferat |

3 (Sem-3/CBCS) CHE-SE 2/3/4/5/6/7/G 21 Conzd.




OPTION -E
Paper . CHE-SE- 3064
( Business Skills for Chemists )
Answer the following: .
O iR e foran o

In Which year wy

inaCtEd in Indla DS the Copynght ACt

NGRS "
Wme S TS g
How doeg

(b)

Change With time Ddepreciation value
< .

(c)

B for = patent

(b) Differentiate between HRM and HRD.
| HRM @I HRD 3 Wiere iy foral |

(c) What are the four types of intellectual
property rights ?

5IR 9FRT [@ifas Fife wfiar & & 2

3. Answer any two of the following questions :
: 5x2=10
SO PTS foeTe fRireear 7ot ok TR o g

(a) Discuss the qualities of a good
business manager.

TR, ST 4 |

(b) What is a business plan ? Discuss the
various aspects to be covered by an
ideal business plan. 1+4=5

e offesal o2 9O EE g
o{frEeiz, AR R IR s 4 |

(c) Discuss the characteristics of copyright.
foraizea @EMBPTIR SB35 |

(d) What are the major challenges faced
by the chemical industries at present ?
Discuss.

e SOUEPTE IO WEERN @[y
erofzaIed A S =1 |
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4. Answe
r any three of the following questions:
R 10x3=30 (d) What is copyright? Name four items
) e (R fob! e @@q il on which copyright car pe issued
(@ What is the i " What happen® (o the patent when 1ts
S e importance of cost | validity pCI‘IOd is expire 2 Discuss the
e g in a chemical industry ? | | difference petween tent  an
are the fwo main types i Joh copyright
costs are divi es in which = |
& ivided ? Discuss e >aiEs 1 7 stz ey & 4 I3
o cuss each of | o f | (A0 syt &g I oo
RS TR 2+2+6=10 | : corgﬁ B! R (oI55 FE©
S (Rge AT spiefey fordll | .
Tl & 7 20 T |
= ? IR ﬁmwﬁsﬁﬁmﬁﬂ@w | ' (e) Discuss_.the role of chemistry 1 the
b W q SACEAG P| 2 following industrial sectors - 5+5=10
et s FECTEE 5E OF ) e ae T S ST SHIERE
l:lhethods KRR s of job training 9 GIAL =41 8
em. : ustries ? Ex : . .
plain (i) Agr1culture
Souel oF :
oz & 2 W\ effefel (i) Medicine
| 5 =
(C) DiSCUS @
s th .
which are te principles of moti () Write short notes o7 5+5=10
iy o be followed fo otivation | 5y ot for e ,
g of a busi Ir successf
TR e iness. sful ‘ (i) Human resource management
IR A “ARbrEwT | s M '
RHISEPES ERISE e
faT ey wﬁ% ST 2Eel (i) Importance of marketing
m nagement
' fZoe ofRpEAR G

3 (Sem- 3/CBCS)
) CHE-SE 2/3/4/5/6/7/G 24
[56/1/ G 25
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OPTION -F
Paper : CHE-SE- 3074
[ Intellectual Property Rights (IPR)]

1. Answer the following: 1x4=4
oee AR e’ fordl ¢

(@) What was the subject matter of Berne
Convention ?

A phes Reme & wifee 2

(b)) What is commercial exploitation
according to SICLD ?

SICLD i ifafere cerael ﬁs ?

(c) What is the difference between MFN
treatment and National treatment ?
FER B W% MFN Bt Tee &
A< M 2

(d) What is the mission of UPOV ?

UPOV 3 T 6 2

2. Answer the following : 2x3=6
woe fraraEe Tes w6
(a) “The Registration of GI is not granted

to any individual.” State whether it is
true or false. Explain. 1+1=2

“GI4 o@zm (I G 2Wim T4 7287 G301
A1 (7 Fm T F4 SR IR G140 341

3 (Sem- 3/CBCS) CHE-SE 2/3/4/3/6)1/ G 26

(b) What are the
trademark?
Goae T e
ent ? HOW is it
(c) What is Hague l;greem k2
useﬁ;l@for ﬁ?iers ot
eyl ; cd
AN ?
win questlonS'
Answer any two of the following AT
b Zﬁmwmo%at are 1ts
) (@ What 18 WIPO ? e
i objectives : ? B
‘ ol b petween
: three d1fferences E
(b) Glz;'aph cal indica on 3.
ge ‘
tradernark ) e
s % ¢ Gowd e fotor
sl T el .
| des!
(o}
gt eee tages of
" Wh?tcti;i’? what aré & an all:,+4=5
e !
rééistration' of de gﬁr: -
‘ il T
eeal kil
s Tt
Contd.




(b)

() (@)

(b)

W : :
hat is PCT ip patent ? What ig

its advantages ? 1+2=3

Bmgf

Right of the patent holder in hig

invention j ,
n 18 g BOHHO.UOHV\ H.mmrﬁ.vv

2

:no_m‘wﬂ. T (oey o ey G
gﬂﬂﬁmﬂm _vv g dﬂ,: .

Justify the following mﬁmﬁoa.osf

<«
Government may use th
e

mvention for which the patent is

filed.”
3

O ST sTeyTer aray <y ¢

%@ﬂ%gﬂﬂggﬂﬁﬁ
IR R 2w

What is IP infringement ? What is’
watermarking in the context of
IPR infringement ? 1+1=2

IP Teicql f& 2 IPR Toiuim eiiess
AGRERE F 2
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4.

Answer the following questions : (any three)
10x3=30

w5 Twal e fofor e Tes o ¢

NQ () What are the main features
Budapest Treaty ?

- e A T R e

n GATT and

2

ﬂﬂ@%@@%

rade

of
3

(i) Differentiate betwee
GATS.
GATT ©% GATSH

did India join World T

as a member ?

ns of WT 0.
1+4=5

(i) When
Organisation
Discuss the functio

(1) Who ar¢ the peneficiaries Mm
(b)
atent? _ g
Mﬁwﬂ il (PN i =
what 1S the: criteria AMH.
. .
“ @mﬁmamcqu\w
ﬁ%ﬂaﬁ sme
Contd.
5/6/1/ G 29
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