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CHEMISTRY

(Skill Enhancement Course )
Answer the Questions from any one Option.
OPTION - A \f.enfu Coy,

Paper : CHE-SE- 3024 .r"m(x""’
(IT Skills for Chemists) =
=

OPTION - B s
Paper : CHE-SE- 3034 &

( Basic Analytical Chemistry ) \5%40
2o

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

1. Answer all questions : 1x4=4

(a) What do you mean by polynomial
expression ?

(b) Write the full form of ASCIL.

(c) What is the basic difference between
constant and variables in computer
programming language ?

(d) What do mean by logical errors ?

2. Answer all questions : 2x3=6

(a) Write. two basic differences between
compiler and interpreter.

(b) What are the different elements of
BASIC programming language ?

(c) What are the basic difference between
strings and graphics ?
3. Answer any two questions . S5x2=10

(@) Find the arithmetic mean for the
following series

2 S R ©)
IR G L g
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(b)

(¢

Write a BASIC program to add two
numbers.

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

(a) Define data reduction and propagation

(b)

()

(@)

(e)

of error with examples.

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

Write a program for linear or
exponential curve fitting.

How will you find the root of a function
using bisection method ?

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

Find the standard deviation for the
following series 10, 12, 13, 15, 20 using
actual mean method.
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OPTION -B
Paper : CHE-SE- 3034
(Basic Analytical Chemistry )
Answer the following :

weTe i ey foyar

(@) Calculate the a .
4 ro
significant ﬁgurflip priate number of
AFS LT I SN |
0-58 + 32465

1x4=4

(b) Name the chelating Jj
treatment of Wilson’s deseassd e

T @9
R B B G 8 i

(c) Name one chemical co
n hard water.,
; A ATS <= IR TR e ww B
) Name one adsorh
‘ ent co
In column chromatograprlglfn s

T I(ETS AyfReics
G517 7 R | T FAA =g

mpound present

Answer the following :
TS RPTEE Tey ot g

(@) What is the role of BTH used
cosmetic formulation ?

A AN eefoe BTH B f 2

2 )(3-_—6

in
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(b) Mention four major Sources of water
pollution.

S 2R BIfRG! IR T Trad |

() How strongly acidic soil affects the
growth of plant?

e Wbm Fn SHeiE 2= I
el (s 2

Answer the following: (any two) 5x%2=10
v TR Ted ol ¢ (el 7on)

(@) Discuss the role of ozone as a water
disinfectant.

ST SR Zo1Cet T iRl Sl
9l | :
(b)) What is chelating ligand and chelate

effect ? Discuss the factors affecting
the stability of a chelate. 2+3=5

B e wiee Ben geor & 2 beevs
AZIONG ACH (ARl FRFTAR T <kl

(¢c) (i) Define R, value. Give the factors

on which Rfvalue depend.
1+2=3

R 37 K& frl | R T &R (TR
SRR T
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(i) Give any two icati
applicati
s pplications of

2
HPLC S ficpizan it <y ot |
(d) Write short notes on: 2Y4xD=5
53 (OIt foya
()  Pasteurization
(oGBS
(i) Bio-Preservation
(el

i :
swer the following questions : (any three)

10x3=30
et il e e fi o (i fef)

(a) W}’]hat are the mobile ang stationary
phases used in paper chromatography ?
How does the liquid rise through the

paper ? What are different modes in

paper chromatography ? 3+2+5=10

asrmacfcmmvrﬁ%ﬁr—«ﬁa
ﬁs?aﬁﬂwwé:h;?as N

; ST 2 A
;@;@Wﬁ%ﬁﬂa%ﬁfwm%
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(c)

() ()

(1)

()

(ii)

Define the term ‘food processing’.
Give its significance. Explain the
importance of food processing and
preservation of food products.
1+1+3=5
iy el Qo ke il | =9
wleAd & ¢ A efeEziesd wiE: A TS
TR @Fed [REE T 4

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

2+3=5
<y @ & 2 Ffeweae oD (AT
310 2| S FF 2T 2299 USKE
R ferail |

What is the principle of
complexometric titration ? Write
the name and formula of a
compound used on it. 3+2=5
TS BIREHIE I ©E0!
Tate AaEe €o! GII9R IS S RS
e wwl

Discuss the fluoride removal
methods from ground water. 5
o167 AN 791 FIRT T& R Aa(S
GICEnel 4|
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(d) Write short notes on : 2%x4=10

53 (oIl fersit ¢
(i) Dissolve Oxygen (DO)
LIRS aen
(i) Cation exchange resin
(i) Precision ang accuracy
AL U= Py
(iv) Q-test
Q-*iatt
(e) (i) Write the name: of gadulterants

present in the following food items.

Give a metheq to detect the
adulterant present in it.

o] IIIHE@%’{@WWWW

%’ﬂ'[mww ACKE ol SR
! Awey e fiay i

Turmeric powder (=4 &q))
Cooking oil (3% (AS)
Coffee powder (% ATTIF)

3 (Sem-3/CBCS) CHE-SE 3/3/4/56/7 /G &

(@)

@)

(it)

(iii)

(iv)

Describe the qualitative and
quantitative analysis of benzoic
acid preservatives present in soft
drinks. S
T ARG R @ERET Gbes edre
SR SifFEidaTe [ i =i |

If the sample error is *2% and
analytical error is +1%, calculate
the total error. 2

M T GO 2% S o @
+1%, o THF A 91 9 |

How will you determine the acidity
and alkalinity of a water sample ?
Explain. 3

AITIE T GO SIfFFO! S=: FID !
fe v efm s 2 it 54 |

What are aerobic bacteria?
Explain. 2

RT EERAER B 2

How is water purified by bleaching
powder and calcium hypochlorite ?

3
f2f5e “fCuR W% (AN 222 FH201
TRl AR @EE Rem Fa1 2R 2
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OPTION - C
Paper : CHE-SE- 3044
( Chemical Technology and Society )
Answer the following :

1x4=4
eTe Tl epsTes e fot
(a) Give t/wo cxamples of thermoplastic.
71 AP 2R el o
(b) Define relative humidity.
fwibe wivem e figy
(c) What is meant by gene cloning ?

fem iR 3T R gy o
(d) What is the use of extruder ?
GIGORE IS [ ¢

Shortly answer the following questions :

2x3=
QﬁﬁiﬁmT&HWW§§E§§$@Nﬁ1ﬁm‘ e
(a) What is vulcanization of rubber 7 Write
one advantage of vulcanized rubber
TH SR '
RS - I
wm%ﬁ%vaﬁﬁ@wﬁ%ﬁ%m|

(b) Why we need alternatiy
energy ?

SR M9 0 R Soom et R ¢

€ source of
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(c) Why energy balance is important in
chemical industry?
IR TreETEEe wE SRARTON TS
2 2 '

Answer any two questions from the
following : 5x2=10

waTe il PR Ml 7oq Bed il 5

(a) Discuss the role of ozone as a water

disinfectant.

AT AR BRI S gk SEn
41|

(b) Explain the environmental effect of soil
pollution.
ofor eoFe I e[ o/ [T |
(c) Write briefly the main cause of global
warming.
GIETE Sweel Ifad YU RO T A |
(d) How is genetic engineering used to
produce human insulin ?
Tt wfeafes &S a7ee 3R e T
Bpe 2Ee 9 2 2
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Briefly answer any three questions from

the following :

10x3=30

ooTe Tl ey Rz fofir vz e 7l &

(@) Why is

(b)

EDTA mostly wused in
complexometric titration ? Draw the
structure of M-EDTA complex. How
can tl-'le presence of Ca?* and Mg?* ion
In soil sample be determined? Write

the nar.nes of the indicators used in
EDTA titration. 2+2+4+2=10

R RS i SRion eiftmiires fm EDTA
@W’iﬂ'? M-EDTA ©fos ceife o
Q\WWIWW CGQ+WMQQ+W

S @ET R w1 2 2

EDTA
STHT TS Foarrarm TR T4
Write the principle’ of column

chromatography. What are the four

tyPes of column chromatography ?
Discuss the factors affecting the

column chromatography_ 2+2+6=10

W@Wﬁﬂ%w%ﬁm
: T
(LRI W T o
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(c)

(@)

(e)
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What is genetic engineering ? Discuss
different steps involved in protein
synthesis. 4+6=10

@Ee e e o eeesre [fen
TPRZ. SEb T |
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
AR R EEeR Ay a4 & 2 T
fral | P fovca Ay e Smis SRR 2
@3 5 AQI e 6 = 2
What are the main causes of water

pollution ? How can we control water
pollution ? Discuss briefly. 5+5=10

o) el 2 PP & R 2 et e
S eRel @Y R A 2 =R B

What are biodegradable polymers?
Describe the advantages and

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

qGifareE w2 Aifte R
HIEE S A TR CHIRaeTR Sl
34 |
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OPTION - D
Paper : CHE-SE- 3054

( Chemoinformatics )

1. Answer the following : 1x4=4
e foral ¢
() What is the full form of SMILES ?
SMILES F ¢ wief faap |

(i) Inductive effect is

(temporary / permanent)
iferai 2w | CEEIVAED)
(iii) Choose the correct answer in order

from strongest to weakest bond :

WW@%W@W%%@@Ms

{q) Ionic  bond >Covalent  bond >

Hydrogen honds
. van d
Interaction o

WW>W®
Ti9 qi5 & e

(b) Covalent bond > H
van der Walls

ydrogen bond>

>y
b C1 \ﬂ:
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() van der Waals interaction>Ionic
bond>Covalent  bond>Hydrogen

bond
S T AT Teral> SR IF >R
qFeI>H -5

(iv) What is the Gibbs-Helmholtz equation ?

e (e Fnaeco! @il
2. Answer the following : 2x3=6

Tes ol ¢

() What are the different types of
reactions ?

Teafae e [fen @Tenz &

(p) How do you identify a chemical
structure ? Write the different types of
structure.

TR AIfE @ b FRal e [few
e TR el |

() What is the difference between
Chemoinformatics and bioinformatics ?
Chemoinformatics % bioinformatics
CIREIRG T
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3.

Answer the following : (any two) 5x2=10

Ueq foraf 8 (Rieiea vt

(@ (@)

(%)

(1ii)

®) ()

(%)

(iti)

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

What causes chemical reaction ?

2
Wﬁ%mwaﬂﬁ@@mmqﬁs?

What. Is the representation of
chemical molecules ? 1
TR ST oo iy 2

What are the structures of
Molfiles and Sp files ? 2
;’F‘Pﬁﬁn‘rﬁgm 9T TR A9 Wi

X
What is

three-dimensjonal
Structure in chemistry? 2

Ww%ﬁﬁawag%wﬁs?

W
hat  ape descriptors  in

co i
mMputationa] chemistry ? 1

W%aﬁmﬁ

What is descriptor in QSAR? 2
QSAR © oz TS| 5 -

16

(e @

(i)

(iii)

d @

(i)

How can you predict the

properties of a compound ? 2

(el GBI 4 THE R S 1
=0 ?

What is the relationship between
free energy and internal energy ?

\ 2
T & 9% TufRe *feq A T4
2 '
What is an example of a

quantitative property ? 1
FRIeTe 459 bl Twizel T |

What is elucidation of the
structure ? 2

S Fefa st = 2

What is QSPR ? 1

QSPR i & ¢

(i) What is computer aided synthesis ?

2
FHBOIeE Rl 91 A e 2
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4.

Answer the following: (any three)

10x3=30

R fofabT Teq & ¢
(@) () What 1is chemical space in
chemoinformatics ? 2%

(i)

(iii)

(v)

(b) (i)

What are the methods of
representing chemical changes ?

What  is  nomenclature in

chemistry ? Give example. 2%

%WWWW?Wq
Al |

Hf)w do you read smiles format ?
Give example. 2%

= 2 Tuisd i | b

What is full structure search and

sub structure search in chemical
structure determination ?

3 (Sen-3/CBCS) CHE-SE 2/3/4/5/6/7/G 18

(@)

(iii)

()

(¢ @)

(@)

@ @)
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Write the theory of chemical
structure developed by August
Kekule. 2Y%

151 (R AR AIfE [ o=t
ferat|

Describe chemical bonding with
its types. 2%

AT TFE R 2[E TR
T o |

What are the properties of three
dimensional shapes ? 2

famifes wigfeor s Raw Fil

Describe shortly on libraries and
toolkits. 5

RS SIS GAfeod [{E vt &l |
Write briefly on the importance of
computation in chemistry. 5}
53 fordlf |

Write about spectral correlation
with structure. 3

(TR ARG NS ARG FIHRNST
EE e RE R
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(e)

0

(@) What are the two laws of
spectroscopy ? 2
CHITEHAR 9 701 fara |

(iii) Write about the steps used for
structure elucidation with
spectroscopy. 3
@i A fe Refere fifon warm fo
CoRREFAR T (o 7w Bl

(iv) What are the basic principles in
drug design ? 2
Tl Sz & Fifewmrs & ¢

Write precisely on the following

spectroscopy — UV, IR, NMR and MS.

' 2%x4=10

UV, IR, NMR ®ii&: MS Spectroscopy 9

THE J@R

() What is the

: : role of target
identification and target validation

in drug discovery ? 3
YI°l SREHIE A target identification

. IS target validation 3 &zaeTTe| &

o o
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()

(iii)

(1)

What is the role of chemoinformatics
in pharmaceutical research ? 2

Td el SIS (S SR 0
el f&ll |

What is the use of
chemoinformatics ? 2

(N TR 9T R 2

What is the role of chemistry in
drug design ? 3

gl feizae i A THE I
forall |
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- OPTION-E
Paper : CHE-SE- 3064
( Business Skills for Chemists )

Answer the following :
wee MAIERR Ted fora ¢

(@) In which year was the Co
enacted in India ?

%meaﬁa“@mm

1x4=4

pyright Act

(b) How does the depreciation value
change with time ?

R TS SR e )
e miﬁ]'“"*ﬂﬁ%w@ﬂﬁw

& I(;WC example of an item with multiple

GFEF 1P Wkﬂﬁﬁ@%ﬁ]ﬁqﬁm|
(d) Who laid the foundation of human
resource management

I T TR e 1w

Answer the following

were frAaie T By g LR
(@) Write the procedyr
registration. S s

(750 AGRR 215l el
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—

(b) Differentiate between HRM and HRD.
HRM 9ii%: HRD 3 et i<y =721

(c) What are the four types of intellectual
property rights ?
5Ii 2R (Tl Tife widsR & & ¢

Answer any two of the following questions:
5x2=10
o eRPTES foese Rzl 7ol enN e el ¢

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

Gt 7 b 3 I By s (< G LT
SRR, S 4 |
(b) What is a business plan ? Discuss the

various aspects to be covered by an
ideal business plan. 1+4=5

T dAfRTE 52 9u e IR
SiffeEIR AN R IR ST <5
(c) Discuss the characteristics of copyright.

FfeR0a (MHRFTR SICETbAl < |

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

Discuss.

RS SOOI ISNE TN
SefIEAIPTR [RECH =l <41 |
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4.

Answer any three of the following questions :

10x3=30

woTe WAl eI Rizeiar o evm Tag Bl 2

(@)

(b)

(c)

What is the importance of cost
accounting in a chemical industry ?
What are the two main types in which
costs are divided ? Discuss each of
them. 2+2+6=10

TREE TR cres w5 <o
ﬁm@ﬁﬁmﬁw?masﬁsﬁszmww%w
= ¢y Raw s 2=

What are various types of Jjob training

methods used in industries ? Explain
them.

Total BETIG) BIEEIE| (k)] 5135% fﬁﬁﬁ‘i
GEICHEERCR SR

Discuss the principles of motivation
which are to be followed for Successful
running of a business,

Tl el
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(d) What is copyright? Name four items

(e

on which copyright can be issued.

What happens to the patent when its
validity period is expired ? Discuss the

difference  between  patent and
copyright.
TR e 2 R ArIe @Rl p1REY

TN 5101 o161 Sy Beld @ae Pree
(1609 & = 2 FIPRIZ0 W% (0559 Wer®
N B '

Discuss the role of chemistry in the
following industrial sectors: 5+5=10

o T I Sl 4epe SRR
Sl SICEfbAl 1 ¢
(i) Agriculture
(i) Medicine
@3y
Write short notes on:
53 (Bil fordl ¢ |
(i) Human resource management
g 7% ARG
(ij) Importance of marketing
management

fojel AN S5

9+5=10
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OPTION - F
Paper : CHE-SE- 3074
[ Intellectual Property Rights (IPR)]
1. Answer the following : 1x4=4

weTs AERE e )

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

I+ pfew Raaae /& wiifee

(b) What is commercia]
according to SICLD ?

SICLD S a1 el s

(c) What is the difference between MFN
treatment and National treatment ?

AgR BT wiw MEN B wiee
<
12 wE 2 il el
(d) What is the mission of UPOV ?
UPOV 3 Twpsy 3 9

2. Answer the following:

oo MAERT Yes o o

(a) “The Registration of GI is not granted
to any individual.” State whether it is
true or false. Explain. 1+1=2
“GIF AGT (I e e 71 12w 25|
b1 7 B BErd 1 @i e 1t

exploitation

2%x3=6
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P

(b)

(©

What are the key features of
trademark ?

GUNRR 2 @REPTE S 2
What is Hague Agreement? How is it
useful for users? 1+1=2

@ pfe ¢ IR I@ T S
THAIN 2 :

3. Answer any two of the following questions 2

5x2=10

wor il qor eeE Ted ford 2

()

(@)

S

(@) What is WIPO? What are its
objectives ? 1+1=2

WIPO & ¢ 209 Sz & 5 ¢

(b) Give three differences between
geographical  indication  and

trademark. 3
ST BT I GO e (Sl
siiefqy Gead 1|

What is the tenure of design
protection? What are advantages of
registration of design ? 1+4=5

gz TOFE s &2 oz 2§
TR % ¢

Contd.
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(iii) (a)

(b)

(IU) (a}

(b)

What is PCT In patent? What is
1ts advantages ? 1+2=3

CﬂﬁW’\sPCTﬁS?iﬂﬁWﬁf
& 2

Right of the Patent holder in his

invention is g monopoly right.”
Explain. 2

SRR 1 21egt <y

:Tustlfy the following Sateent
Sovernment may use the

inventi i
ention for whijcp the patent is

ﬁled_”
3
© >
O Tfers RSP, AN =4y
(%% e oL
o T Rl BRG] b
W W ‘3”?? In

P Sy 5
MR &

IPR Teggly aoei©
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4. Answer the following questions : (any three)

10x3=30

et Tl fgeelzat fomp e Ted i s

(@ @
(iv)
(iii)

(b) (1)
(it)
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What are the main features of
Budapest Treaty ? 3
it e T @RETR & 2

Differentiate between GATT and

GATS. 2
GATT W% GATSS e #/12<y &l |

When did India jo?n World Trade

Organisation as a member ?

Discuss the functions of WTO.
1+4=5

o (ol i Afdey FEIR AT 21 2

el ifdiey TR FIROTIR SACEOA] 5|

Who are the beneficiaries of
patent ? 3
(975759 fZeilgal (I @FF & GEI B
What is the criteria  for
patentability ? 3

(AR Te {2
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\ (1) Sl
(i) Which *Act governs the patent on Biological Diversity (CBD)?
System in India ? 1 Which countries are not members
: 2+1=3
PR S SRS (1755 <yl e of CBD ?
T 2 Ry’ ofie apaeR esFs e (CBD)
(iv) Menti Wﬁ{qﬁsﬁs?@?ﬁm @ CBDS
) efltlon any three reasons due to o TR
Wl:lICh a patent filed may be B 0
rejected. _ ; : (iii) What are the crl er(lia e
: : industrial design :
Rler GIRD rcg]_sterlng as 1
%ﬁﬁr;j : TN R R Mention any four advantages of
bl registration of design. 2%4=6
() (i) Give ty CRIGRS AG TS A & &
0 examplesg of 4 fogad i
knowledge, L tradltlon}fl i ﬁ,—@i‘i{ AGEN  BIRO!
systems of Sl Ok o hal
protect: raditional knowledge
~Clion.
1T 2+5=7 ) () What is arbitrary trademark?
S Wy e
AT R_isre NI e Give one example. 2
° S TR g e o GO ¢ Tzl
S <5 oAl caio il GO 5 2
(i) What are the thye il (i) How is certification tra;den:;rk
software batent ? i levianfor 2 useful  for CONSUMETrS : 1\;3
) ; 3 J€:
5% e examp 9
@ ) ozt ¢ Dl fl

What ;
at is the @ Tag in Indja ?

1
SR TS 61 oy p

What are the goals of Convention

Contd.
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(iii)

(iv)

(i)

(i)
(iti)

()
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What happens when a copyright
expires ? Give example, 2+1=3
TR M (17 20 B 27 2 Twiee
izl

What does copyright protect? 3

ARG ARl 7 e o

What is the term of copyright in
case of joint authors ? 1

Q! T CFa® oR1z5e Ty s 2
What is IDA ? How is it helpful for
the patent system ? 1+2=3
IDA W& & 2 (5% 7w @ 2
(PP FRITE 2

What are the issues covered by
TRIPS Agreement ? 3

TRIPS 1 9five & & g AwE @
02" ?

What remedies are available to
redress IP infringement ? 3

IP%H:WW%%WW?

3500



