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

1. Answer all questmns 1x4=4 .

(a) What do you mean by polynom1a1
expression ?

(b) Write the full form of ASCII.

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

(d) What do mean’ by logical errors ?

2. Answer all questlons : 2%3=6

(a) Write two basic differefices between
' compﬂer and interpreter.

- (b) What are the ~different elements of
BASIC programmmg language ?

(c) What are the basic d1fference between
: strings and. graphics o
3. Answer any two questlons 5><2‘=10

(a) Find the anthmetlc mean for the
- following senes '

X : 7 11 15 10 12
- ft2 3 6 4 3
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" (b) Write a BASIC program to add two‘
numbers.

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

(d) Explain numerical integration and
numerical differentiation. '

4. Answer any thfee questions: - 10x3=30
(a) Define data reduction and propagatlon
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 method ? .
" (e) Briefly explain the different logical and
relative operators used in programming -
language with examples.

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

1. Answer the following : | 1x4=4.

‘ wete AT T fordi ¢

(@) Calculate the appropriate number of
significant figure.
oo AL YT Stom I |
0-58 + 324-65 v :

(b) Name the chelating ligand used in the
treatment of Wilson’s desease.

leEaig @WWWW IGRISIATS]
N

(c) Name one chemical compound present ,
in hard water.

A #MiTTe 4 @Ry PIEING TR AN
~(d) Name one adsorbent commonly used
in column chromatography.

T IEAS AYFICS IRYT I AT
G5 [ v |

2. Answer the following : .- 2x3=6
wote fRPTR Teq ferl 3
(a) What is the role of BTH used in
cosmetic formulation ?

A AT WBTH%W% ?
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(b) Mention four major sources of water
pollution.

SN AR FIRE! T Tt Tt |

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

WWW@@W%@?{%
YOR (T ?

3. Answer the following: (any two) 5x2=10
were ATy Yes f&dt ¢ (Rieeear gon)

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

' mﬁn%@mmﬁw’a’amw |
B2 ' ‘
(p) What is chelating ligand and chelate

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

oo Fone e B e R 2 e
IO ASR CATTRT IR I A |
© @) Deﬁne R, value. Give the factors

on which R, value depend.
1+2=3

wawﬁmmwmmam
Wwﬁm ‘
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(ii) Give any two apphcatlons of -

HPLC. | - -2
HPLCI ﬁmz-vr ﬁw ozt
(d) Write short notes on: 2‘/2><2=5.
- Y (or for e

(i) Pasteurization
g

‘{ii) Bio-Preservation .
CoR-TTEA |

© 4. Ansﬁver the following questions : (any three)

10x3=30
WWWWW (Riespieart fofor)

(a) What are the moblle and statlonary
phases used in paper chromatography ?

How ‘does the liquid rise through the’
paper ? What are different modes: in
paper chromatography ?  3+2+5=10

I IR AGTS AN Wi g B
& 2 dhiere o9 Ry s BT 2 A
ama?awmaaﬁbvmwﬂmﬁ%aﬁﬁ%ﬁeﬁ*vm§ﬁ$
1%9. |
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(b) (i) Define the term food processing’.
' Give its significance. Explain the
importance of food processing and
‘preservation of food products.

| | 1+1+3=5
Ay AfFFaeIe’ AMGR et 7 | 2]

Slesr & 2 A 2AfEFARRe W% A TS
R Pes Ra Iy =1 |

(i) What are food additives ? Give the

* - function .of at least three additives

" and their effect on health.

' : . : 2+3=5

U QTS 2 wfoerwe oMb Qe

I AT TR P ST 23T ASRA
ey feri )

~ (¢) () What is the principle of.

7 ‘complexometric titration ? Write.
‘the ndme and formula of a

- compound used on it. 3+2=5

LTS DIRGEA T wGo! B
?NT‘ﬁFﬁT‘éﬁTCﬁﬁ%ﬂﬁlﬁm$§ﬂﬁﬁ$$

m -

(ii) Discuss the fluoride removal
methods from ground water. 5

‘?méaomﬁaeﬁnzﬁdisiﬁ§aﬁwaomﬁ>
ST I/
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(d) Write short notes on’: 2%x4=10

5 G s
(i) Dissolve Oxygen (DO)
- e SR
(i) Cation exchange resin
N (117) Precision and accuracy.
Ffet o el
(iv) Q-test - |
- Q-

(e) (i) Write the name of adulterants
present in the following food items.
‘Give a method to detect the
adulterant. present in it. 3+2=5
ot | 2ars Al A (oFE e
<ot wrafed Ry | |
Turmeric pow'def (I @)
Cooking oil (3% (957)
Coffee powder (3% +TTR)
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(u) Describe  the | qualitative and
' quantitative - analysis of benzoic
acid preservatlves present in soft -

drinks. -5
A AN 9 FRRT eI gdee
: mvﬁmﬂ@ﬁmanW|

(A (i) If the sample error is £2% and
‘analytical error is 1%, calculate
the total error. 2

I T T 2% O ﬂﬁsm o
1%, 0 FHI T P =L

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

~mﬂamaﬁamﬁwwwﬁw
ﬁsmﬁcﬁasﬁar?ww|

(iii) What are aerobic bacteria ?
Explain. _ 2
FRE RERART - 2 Jw 0

(iv) -How is water purified by bleaching
powder and calcium hypochlonte ?

WWW @W{fﬁmﬂﬂ?{ﬁ’aﬁ@?
7R AN (T Rog FR AR 2
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OPTION-C
Paper : CHE-SE- 3044
( Chemical Technology and Society )
1. Answer the following : 1x4=4
weTe. At epTey Tey it ¢
(@) Give two examples of thermoplastlc
701 AL 2T Twret |
(b) Define relatlve humidity.
Rt wnfer ket fa |
() What is meant by gene clonmg?
fem e o= & 2
) What is the use of extruder ?
IO 7T [ 2
2. Shortly -‘én.swer the following questions :
: ' : ' 2x3=6
| oS i entoT B T fi ¢
” (a) ' What is vulcamzatlon of rubber ? Write
one advantage of vulcanized rubber.

WA OeREns W R 3o e
mamﬁww‘ﬂﬁlﬁﬁmﬁw

(b) Why we need alternative source of
energy ?

I e mﬁw%eﬂaamm%n?
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(c) Why energy- balance is important in
~ chemical industry ? ' ‘
e

‘3.. Answer any two questlons from the
following: _ 5x2=10

woTs fRat e e zﬁw%@: foatt 8
' (a) Discuss the role of ozone as a water
disinfectant.
o %mm iism T gﬁm A
2
(b) Explain the environr_nental effect of soil
~ pollution. . |
uPfeT eoe AT AR 2eR It

(c) Write bneﬂy the main cause of global
.warming. '

(IERR el qﬁﬁ U asmm{q BIR)) awn
d How is genetic engineering used to

produce human insulin ? '

o Al mfe e aﬁ% [SisRIEE

TR age w1 = ¢ T
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]

4. Briefly answer any three questions from

the following : | "10x3=30
weTe At ST ﬁm%mwm

(@) Why is EDTA mostly used in
: complexometrlc titration ? Draw the
structure of M-EDTA complex. How
can the presence of Ca®* and Mg** ion

in soil sample be determined ? Write

the names of the indicators used in
EDTA tltratlon , 2+2+4+2=10

IR RYF Tfoe SeEIeN eifEFees [ EDTA
IR I W 2 M-EDTA &foa1 caifos siom
w3 91 | WHT THE Ca* S Mg?* SRS
TR (e Wt w9 =2 EDTA
SRS RS IPFERE A T 4|

(b) 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

TN ORI W A Bt A
@R o R O Boe
@O ACiRe TR FRFTZ I 31|
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() What is genetic englneerlng? Discuss
different steps. involved in protein

o synthesis. 4+6=10
DT oy B2 dAftT ogesde Rfew
TPTZ DA =4 | |

(d) What are primary and secondary air '
pollutants ? Give examples. How they
contribute to air pollution? What is
AQI (Air Quahty Index) of a city ?

: 4+4+2=10

a‘li‘mﬁ s mm@ﬁ Y 2 & 2 T

a1 Prée vt IR AT SRMIN 5RO 2
99 52 AQI e R 3w ¢

(e) What are the main causes of water

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

AR m«wm«iﬂqq%ﬁs?wﬁﬁiﬁ.
ST e Caty IRI A 2 7R Bt
() What are biodegradable polymers ?
Describe . the  advantages and

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

TEfaeRE Afe & Al I9ER
LI SR AN TeoTarg SRR CeTol
all |
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1.

| OPTION -D
Paper : CHE— SE— 3054
N Chemoinformatics )

Answer the following: " 1%4=4
(i) - What is the full form of SMILES ?

" (@)

“Inductive effect is

SMILES T 7~} wief

(temporary / péermanent)

Wﬁwﬁw I CEEIEED)

{iii) Choose .the correct answer in order

from strongest to weakest bond :
TR o[ e a‘ﬁt TS ©% TEIH! f%l‘an

(a) Ionic bond>Cova1ent bond >
' Hydrogen bond >van der Waals
interaction

S IRGTE Wﬂmﬂ% G> H-I9>OFR
R i
(b) Covalent bond > Hydrogen bond>

van- der (Walls mteractlon>Iomc
bond

: mﬁwm W>WWWW>
o '
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(c) van der Waals interaction>lonic
bond>Covalent bond>Hydrogen
bond '

NN " M — Y
JFA>HIHA

(iv) What is the Gibbs-Helmholtz equation ?

e (e = fora |

2, . Answer -thé'following: : 2x3=6

@

()

()

What are the different types of
reactions ?

iR Ridra Rfow cafergg

How do you identify a chemical

structure ? Write the different types of
~structure.

IR RYE FE Bae TRl 2 ﬁﬁm
oI AfeoTR ol

What is the difference between
Chemoinformatics and bioinformatics ?

Chemoinformatics ®1% bioinformatics I

N |
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3. Answer the following : (any two) S5x2=10
T o (Riezien 751)

(@) (i) What causes chemical reaction ?

. 2
IS Ridrat wkafbe @t e & 2
) What is the representation of
chemical molecules ? | 1
IS SR A W B oo
(iij) What are the structures  of
 Molfiles and SD files ? 2
ToRIZR W% 95 W% ey bl
e
. (b) (i) - What is ~ three-dimensional
’ structure in chemistry? 2

| PlEe R kgl T R 2
(i) What - are. descnptors in
' computational chemstry?’ 1

;“T@T"W FCAZe ISR
? :

(iii) What is descriptor in QSAR ? 2.
~ QSAR © 3t Izl & 2
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(/) () How can you-  predict the
properties of a compound ? 2

it B 4 T mvmmw
We

(i) What is the relationship between
- free energy and internal energy ?

2
1% *f& Wﬁe SRS g Nere T~
e
(iii) What is an ex.';lmple of a’
 quantitative property ? - 1
YIS i <1 Turzel |
(d () What is elucidation of the
structure ? | 2.
WS Fefa e & 2 |
(i) What is QSPR? o
QSPR i & ¢

(i) What is computer aided synthesis ?
' o : 2.
FRTPRT Rl 1 TR N & 2
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4. Answer the following: (any three)

- 10x3=30
Ricaict fofaorT Tex ol & |
(a) (z) What is .'chémical space in
o .chemomformatlcs° C 2%
? -

_ (ii) What are the methods of

representmg chemical changes ?

: - 2%

R AReEE oo e Rfen
1S R R 2 -

(i) What is nomenclature . in

chemistry ? Give example. 2%

P ANE @S IE 2 T
fazt |

(iv) How do you read smiles format‘?
Give example. 2%
EACESCRTRITE

(b) (i) What is full structure search and
sub structure search in chemical

structure determination ? 2Y,
SRR 1 Refs, 4 T W T
stom R ot
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(@) Write the theory of chemical .
structuire developed by August
" Kekule. - 2%

oS @R IR Wqﬁ@ Refa Wﬁf
fert o
(i) Describe chemical bonding With
o its types. - o 2%
TR wWR W T EfiRen
TR T

(iv) What are the properties of three
dimensional shapes ? 2%

Wmﬁﬁﬁmml

(c) (i) Descnbe shortly on libraries and
’ ~ toolkits. S

(i) Write briefly on the importance of
computation in chemistry. 5

S fovat|
(d) () Write about si:)ectral' correlation.
with structure. 3

-"cﬁ‘lﬂaﬂqi%»am@mwawﬁm«
R &
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() What are the two laws of

spectroscopy ? - 2
CHREETN @ 7o

(iiij Write about the steps used .for

structure - elucidation with

spectroscopy. T -3

. (R e et RiYw wawie fRefro

(iv) What are the basic principles in
l drug design ? o 2

gt fowizeR o o & 2

(e) Write precisely on the following

spectroscopy — UV, IR, NMR and MS.

| 2%6x4=10

UV, IR, NMR ®i% MS spectroscopy ¥
TECE g Tt

(/ () What -is the role of target
identification and target validation
in drug discovery ? , 3
g SRERR AR target identification
% target validation 3 RSl &
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(i) What is the role of chemoinformatics

- in pharmaceutical research ? 2
Aol vl |
~ (i) What is the use of
. chemoinformatics ? 2
Erestacieisei gt hos I
- (iv) What is the role of chemistry in
drug design? - 3
g fowizTe TR A THE TR
ferat '
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1.

' OPTION-E
Paper : CHE-SE~ 3064

(Business Skills for Chemists )

Answer the follbvéring T 1x4=4
weTe TR e ot 8
(a) In which year was the Copynght Act
enacted in India? -
. RN 5 o eReEe asrﬂaﬁﬁ NS aaé—»t
tfie
(b) How does the depreciation value
~ change with time ? _

ARR w9 Wm TR @R RIS

]2
(c) Give example of an item with multlple

: IP.
. <8 IP 4 Ry w7 Tt |
(d) Who laid the foundation of human
resource management ?

TR T JIYATT ATEFERT I &7t |
Ariswer the following : 2x3=6
(@) Write the procedure ‘for patent

registration. o

vmm@mmﬁw
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(b) Di’fferentiate between HRM and HRD.
HRM &% HRD 3 Wiere 2y il

(c) -What are the four types of 1nte11ectual
* property rights ? v
-~ BIF 2 (e wr%wfw 53 ﬁs ?

3.. Answer any two of the followmg quest10ns
5x2=10

R enpTE et TR 7 e e o

' (a) Discuss the qualltles of a good
-business manager.

@WWWWWW
SPTR AT 4|

(b) What is a business plan ? Discuss the

- various aspects ‘to be covered by an

ideal business plan. - 1+4=5

TP AR e @B R eI
AR AR @RI TR s

(c) Discuss the characteristics of copyright.

R ﬁWWWWl

(d) What are the major challenges faced
~ by the chemical industries at present : ?
Dlscuss -
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4.

Answer any three of the following ques‘uons

10x3=30

(@) 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. ' S 2+2+46=10

IATEE TopeR (wmae W Afeiee

el & ¢ 2 R R 75 2 TS

(b)

(e

oz 2 YRR R S 31|

- What are various types of job training

methods used in industries ? Explain
them. ' '

Tl (Fae I[N R/ B el
Aafomz & & 2 g =

Discuss the principies of motivation
which are to be followed for successful
running of a business.

| Wﬂ%ﬂﬁwmmwﬁmwmm

WWWWI
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(d) What is copynght? Name four items
on which copyright can be issued.

What happens to the patent when its
validity period is expired ? Discuss the
_difference  between  patent - and
_copyright.

IR & 2 SR e @7 SR
W TR | (AT wist TE @RIR g
CoI5%T & = 2 aﬁﬁﬁ% % (160 eSS
A1y Bt

(e) Discuss the role of chemlstry in 'the
~ following industrial sectors: 5+5=10

WWWW%@EW«

R AL 54 ¢
" (i) Agriculture
R
(i) Medicine
() Write short notes on: 5+5=10

5 Bl B ¢

() Human resource management
R W ARG

(i) Importance of marketing
management -

Retam ’Pﬁﬂﬁlﬂﬁ Y
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OPTION-F
Papef + CHE-SE- 3074
- [Intellectual Property Rights (IPR)]
1. Answer the following: o 1x4=4
woTe A Ted el 3

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

e pfex R & it ?

() What is commercial exploitation
according to SICLD ? :
SICLD SRR Jifafers et R 2

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

-G BN =ie MFN B woe &
‘ 9"@ m 9 ) : .

(d) What is the mission of UPOV ? -
N UPOV = Trmel) & 2 , o
2. Answer the following :- . 2x3=6
‘(@) “The Registration’ of GI is not granted
to. any individual.” State whether it is
true or false. Explain. 1+1=2

 “GI{ AGE @I U 2 39 = G2t
5t mﬁwmemqwmwn
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. (b) What ._ar.e the key features . of -
. trademark ? : '
S RN Y W e
() What is Hague Agreement ? How is it
' useful for users ? ' 1+1=2
@ % B IwmetR A 3 fww
%vm% ?

3. Answer any two of the following questions :
5x2=10 -
G ﬁizamr lf?r Py TeT vl ¢

(i) (a) What is WIPO? What are its
objectives ? 1+1=2 .

 WIPO & 2 T% o [ 1

(b) ~ Give - three differences between
geographical  indication and

trademark. : 3
iR oz o= @wmwﬁﬁr
AT TR FA

(ii)‘ What is the tenure of design
- protection? What are advantages of

registration' of design? 1+4=5
fowles wR Uw B¢ Rwiww ﬁ@?lw
aﬁw e
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i) (@) What is PCT in patent? What is

- its advantages? - 1+2=3
(95 PCT & 2 1 sreremes &
& '

(b) ‘Right of the patent holder in his
invention is a monopoly right.”
Explain. 2

AT (96T wﬁ%ma «ﬂzscsﬁm
P 7 P FA

(iv) (a). Justify the following statement:
“Government may use the
‘invention for which the patent is

filed.” - - o 3
R SfSTOI TP 1A 1 3
IR IR ANEF

" (b) What is IP infringement ? What is
watermarking in the context of

- IPR infringement ? S 1+1=2
IP Toiwl & 2 PR ToRulR ephisie

QiR 2
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4. Answer the following questions : (any three)

10x3=30
(a) (i). ‘What are the main features of
Budapest Treaty? . 3
e RE Y R R R e
(i) Differentiate between GATT and
GATS. ‘ 2

GATT S GATS Wor® 9{121%; forain

(i) When did India join World Trade
‘ ‘Organisatio‘n- as a member?

Discuss the functions of WTO.
1+4=5

'-WW%WW\WWQ??
e ey ARZR FTIE SICDA 1

(b) (i) Who are the beneficiaries of

patent? 3

(ATG57 ReifEISt PR @z fora 2

(i) What is the criteria for

patentability? -~ . 3
CATBCRTOR Tawe F 2
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(iii) ‘Which Act governs the patent

system in India ? ‘ 1
IV S OIS, (56 I ﬁmcr
- PE?

" (iv) Mention any three reasons due to
which a patent filed may be .

reJected ‘ 3
I A (IG5 LS TR ﬁmz-w .,

ol TR S 11|

(c) () Give two examples of traditional
knowledge. Discuss on the.
‘systems of traditional knowledge
protection. 2+5=7

TS W gﬁ‘fﬁmw famll
W%WWWGW'
ST 4 |

(ii) What are the three criteria for a
software patent ? 3.

TR (GBI Fﬁﬁrmmﬁsﬁs?

d) () What is the GI Tag in India? 1
- OiFes AAAC! GI (B 1 wnifee
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(i) - What are the gbals of Convention
: on Biological Diversity (CBD)?
Which countries are not members
of CBD ? 2+1=3

ke @baeir evve AfAER (CBD)
PR & & 2 @MER ot CBDI
A W ? |

(iii) ‘What, are the criteria  for
registering as industrial design ?

- Mention any four advantages of
registration of design. 2+4=6
smie Rui AR I B &

Aeine m?f@‘@@ﬂ@ﬂmsﬁw
qﬁm%ammu S

() () What is arbitrary = trademark?
- -Give one example. 2

'hﬁﬂﬂ% @Wﬁ? W‘Tﬁm

(ii) ‘How 1s cert1ﬁcat10n trademark
useful for consumers? Give

example. ' 2
AN GoNF [T SATeIET AR

BRI 2 Tl |
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(uz) What happens when a copyright
- expires ? Give example 2+1=3

' ﬁﬂaﬁmwmmﬁsﬁ ?W‘T
1zl

(iv) What does copyright protect ? 3

Prigsean & s = 2

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

WWW#WW%?

(i What is IDA ? How is it helpful for
the patent system ? 1+2=3
IDA WA & 2 (6% IR I@ 2
(AT AYTS 2
(iii) What are the issues covcfed by
TRIPS Agreement? ' 3
TRIPS awﬁwﬁsﬁsﬁmﬂwﬁ Gl
£k
(iv) What remedies are available to
redress IP infringement ? 3

IP TereR I R 0 o
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