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

1. Answer all questions : 1x4=4

(@) 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

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

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

(c) W}r}at are the basic difference between
- strings and graphics ?
3. Answer any two questions : 5x2=10

(@) Find the arithmetic mean for the
- following series :

PR T A o A
fratiebwn 9dY WE, el 1Ty
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(b)

(c)

(d) Explain numerical “integration and
numerical differentiation. :

Answer any three questions:  10x3=30

(a) 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 tor " lincat ot
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.

() Find the standard deviation for the

Write a BASIC program to add two
numbers.

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

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

1. Answer the following : ‘ 1x4=4
oot AT Tex ol ¢

(a) Calculate the appropriate number of
significant figure.

oS LT TR SR T4 |
0-58 + 32465

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

ieEE| Wwwf@@% IGRISINE
R RGEIE

() Name one chemical compound present
in hard water.

WWW&@&WWWWW

(d) Name one adsorbent commonly used
in column chromatography.

wS IS HAYRATE e 54l wﬁtxﬁaas
G5IF 9 ol |

2. Answer the following : 2x3=6

wore AT Ul fordl ¢

(o) - What 1s the role of  BTH tised (in
cosmetic formulation ?

Al AT @efo® BTHS ofisl & »
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(b} Mention four major sources of water
~ pollution.

S| LRES wﬁﬁrw%mwﬁﬁn

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

mﬁﬁaﬁm%ﬂmﬁa@ﬁ%ﬁﬁﬁiﬁf
el (oFeTd ?

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

weTe TS Tt fordl ¢ (R 7o)

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

mﬁﬂ%@wmﬁwm—ﬁﬁw
1 |

(b) What is chelating ligand and chelate
effect ? Discuss the factors affecting

the stability of a chelate. Dk3=5
S5 fete o B sl & 2 B
HfETete deR (AT iR T

(¢) (i) Define R, value. Give the factors
on Whl(‘h R, value depend.

1+2=3
RW?‘I\@TWIRWW (AT

Wwﬁwl '
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(ii) Give. any two applications . of
HPLC, 2

HPLC I Ricpiea 76! 992/ Wl |

{d) Write short notes on:

2YoxD=5
53 (Ol feralt ¢
(i) Pasteurization
_ (ABGRIZCET

(ii) Bio-Preservation
CEE-ALTTe

4. Answer the following questions : (any threej
10x3=30

were fim ez S i 2 (Reicar o)

(a) What are the mobile and stationary
- phases used in paper chromatography 2
How does the liquid rise through the
paper ? What are different modes in
paper chromatography ? 3+2+5=10

Jlae e swfoe sifeia o< il &
& 2 Feiore w9 Ry e BE (2 oS

gsﬁ?m@?aw:{%%ﬁmm%
9
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(b) (i) Define the term ‘food processing’.l :
Give its significance. Explain the .
importance of food processing and

. preservation of food products.
: 1+1+8-5
gy el ER et T | &S
wiesd & 2 U eifdFaaad i AT T&
Fed eeed a9

(i) What are food additives ? Give the

: function of at least three additives

" and their effect on health.

Ll 2+3=5

A CATE & 2 SfesprTs fofbl (e

G el I FE G 2599 LSl
famca |

(c) (i) What is the principle of
complexometric titration ? Write .
the  name and formula of a '

compound used on it 3+2=5
TG BiEEr T wE!
Sare A 51 (T M S AR
e | _

(ii) Discuss the fluoride removal
methods from ground water. 5]
Go6E ARE 21 TR AF T B
SNG4

Contd.
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(d) Write short notes on :

(e)

2%x4=10

59 CBiR feralt 8

(i) Dissolve Oxygen (DO)

(1)

(iii)

()

(i)

TITS S
Cation exchange resin

o [ & fem

Precision and accuracy -
ERIRORSIER S o]

Q-test
Q-#I<T=!

Write the name of adulterants
present in the following food items.
Give a method to detect the
adulterant present in it. 3+2=5

o MR (FROIS A I (ST 1w
forell | Bre 2=t A comm fhareeR
9Bl smfed Raca =i

Turmeric powder (Wa &9))
Cooking oil (IF (oe)

Coffee powder (FfF #ATTF)
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(i)

()

(ii)

(idi)

()
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Describe the qualitative and
quantitative analysis of benzoic
acid preservatives present in soft
drinks. : 5
e TS 4 @RS 9fbes wdee
e SifENeere ResEe e w9

If the sample error is 2% and
analytical error is *1%, calculate
the total error. 2
I T o £2% S AR @
+19%, 5 THF I o= |

How will you determine the acidity
and alkalinity of a water sample ?
Explain._ 3
ST T B SHfFESl Wi TR
% w o TR 7 i 90

What are aerobic bacteria ?
Explain. - 2
GfE @ERIER B 2 Al =9

How is water purified by bleaching
powder and calcium hypochlorite ?

3
&f5: ~iToR o (@EHAN TRA TR
a2 @ Row A AR 2
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() Why energy balance is important in
_OPTION 5 chemical industry ?
. ._Paper : CHE-SE- 3044 JE WW e SIS
(Chemtcal_ Technology and Society ) = 2
1. Answer the following : : 1x4=4
wotw Wl e bes i _ 3. Answer any two questions from the
(@) Give two examples of thermoplastlc | fow g il
701 AP Srrzaet fim | Twwmmwm
(b) Define relative humidity. (a) Discuss the role of ozone as a water
fReioe wifer e i disinfectant.
.(C) What is meant by gene Cloning ? AT SRR BHiest SF+= G SHGIT
- TeE R e & g e sall
(d) What is the use of extruder ? ' ~ (b) Explam the env1ronmental effect of soil
: RO T i pollution.
2. Shortly answer the following questions : - AG(eY @IS S 21”@‘131' gor T 9 |
woTe foal e WW B Gt (c) Write.brieﬂy the mgm cause of global
(@) What is vulcanization of rubber ? Writ B
' one advantage of vulcanized ru.bbe?. - _ (TR ool o o S bty 1)1 |
EARE I 6 | ETae o S (B T ¢ ' (d) How is genetic engineering used to
SFTEIREE =T <bf e forait : : produce human insulin ?
() Why we need elternative source of iy s o T IR R T
il SRR dwe 9 =W ?
o *feT R R oo At e ¢ ! ~
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4. Briefly answer any three questions from
the following : 10x3=30

weTe Al ST e oI bt s il ¢

(a) 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 sample be determined ? Write
the names of the indicators used in

EDTA titration. 2+2+4+2=10
R Y Gioel St fdFices {5 EDTA

<29 91 2 2 M-EDTA ios @sifoq siom
SR 51 | 0T T Co?* Wi Mg ST
THfEfs (Seite @dlRd 9 = ¢ EDTA
TIPS IRES AR A T 1 |

(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 @R Y S B e
TR s gm0 Boe
(TSNS 2elfie =19 TP T 4 |
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e 1 R A

F

()

(@)

(e)

(f)

What is genetic engineering? Discuss
different steps involved in protein
synthesis. 4+6=10
e 2gfe 0 2] oEeTS fen
TP SN 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

SRR SR GRS Y s [ 7 T

Tl | Prie s g avEers M SIeReRE 2

a2 5788 AQI I & s ¢

What are the main causes of water

pollution ? How can we control water
pollution ? Discuss briefly. BE5=10

AR R T2 SRR ? oifs e
A e @I SR AT 2 g forll

What are biodegradable polymers?
Describe the advantages and

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

aifcee ofme e e FwR
I S AT T THIZEETR SCEID
Al |
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1. Answer the following : . 1x4=4 ‘
Tt o2 ¢ | |
(i) What is the full form of SMILES 2
SMILES I 375} 5igf 12|
() Inductive effect is ’
: (temporary/permanent)
e S EEE D,

(i) Choose the correct answer in order

OPTION-D
CHE-SE- 3054
( Chemoinformatics )

Papér ;

from strongest to weakest bond :

AT AT vEHe AT e wF Ten! B g

(@) lonic  bond>Covalent hond>
Hydrogen bond>van der Waals
interaction

TR > LS T H-T5> O

O e feat

Covalent bond > Hydrogén bond>

van de_r Walls interaction>Ionic
bond

ARAG %> H-T%e> Bl B9 e Torals
ST T

(b)
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|

|

(c) van der Waals interaction>lonic

bond>Covalent  bond>Hydrogen
bond
O Tl 06T RS I8 >R
e >H -T2l
(iv) What is the Gibbs-Helmholtz equation ?
P CIZeTed A Ieele! ot |
Answer the following : 2x3=6
Teq fora ¢
() What are the different types of

(b)
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reactions ?

i RfR Rfen ez B

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

structure.
apiafs AgE @EE bare e ¢ s
el FgfesTR ol

What is the difference
Chemoinformatics and bioinformatics ?
Chemoinformatics % bioinformatics I

olfefe forail |

between
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3. Answer the following : {any two) 5x2=10
s o9l ¢ (Rt wor)

(a) (i) What causes chemical reaction ?

E 2|
IR Bt Akefbe Rt v 2

(ii) What is the representatlon of §

chemical molecules ? 1
IS SRR 2 i & o

(). What are the structures of

Molfiles and SD files ? 2
| VAR Wi 92 -ﬁs@m ST S
S

(b) (i) What is three-dimensional
" structure in chemistry ? 2

rEee fGuifas 72Yf® M & o

(i) What are  descriptors in |

computational chemistry ? 1

;%Wm@@a@ﬁw%

(i) What is descriptor in QSAR? 2
QSAR © 2 3wl & ¢
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(c)

(4)

(1)

(@)

(iii)

(1)

(@)

(iii)

How camii.cyon apredict oo the
properties of a compound? AR

ol B o T A SRR
= 2

What is the relationship between

free energy and internal energy ?
2

& e Tis TR =fe3 Ao T-4F
&2

What is an example of a
quantitative ‘property 2 1

Aeiore 4N @bt Triee |

What is elucidation of the

: structure?_ ' 2

gl Fefa s & 2
What is QSPR? 1
QSPR W & ¢

What is computer aided synthesis ?
: 2

(AT Al I TR A & 2
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Answer the following : (any three)

10x3=30

iz fofabls Tes foral ¢
fal @) -What is- chemieal space’ rin
chemoinformatics ? 2%

(1)

(iii)

(iv)

(b) @

What .are.. .the ' methods of
representing chemical changes ?

2%
DN A1 o | o o M e B 113 BB

e &=

What  is nomenclature in
chemistry ? Give example. 2%
TS ANE (@A D 7 G
fazl |

How do you read smiles format ?
Give example. 2%

HEH SNFReT oion el (S A
= ¢ Tzl et

What is full structure search and

. sub structure search in chemical

structure determination ? 2Y%

AR o5 s, o sloq @i T

s T feral |

///7/(} 18

(c)

(d)

(i)

(i)

()

(1)

(i)

()
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Write the theory of chemical
structure developed by August
Kekule. 2%
S8 (e I AIfE e oEe!
fera|

Describe chemical bonding with
its types. ] 2%

AT IFE O R TR

TGS ol
What are the properties of three
dimensional shapes ? 2%

fmifas oigfes wiaa Raa Bl

Describe shortly on libraries and
toolkits. 5

B o FeRe R v

Write briefly on the importance of
computation in chemistry. =

WWWW
R GRGRIN

Write about spectral correlation
with structure. , 3

(iTiola TS TS (PRI TP RIS
famca feit 1
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(%)

(iii)

(iv)

(e) Write precisely on the following

What are the two laws of
spectroscopy ? =2

CHTERAR @ 7oy fovdl |

Write about the steps used for

structure elucidation with
spectroscopy. : 3
@R e e [fen SR Fdre

CHTRRA YA (S = |

What are the basic principles in
drug design ? 2l

Oisl fUeizas o1 Fifowmg [ ¢

spectroscopy — UV, IR, NMR and MS.

: 2Y%%x4=10
UV, IR, NMR 9§ MS spectroscopy ¥
THCE I B
0 () What. is.ithe serple.  of - target

3[Sem 3,fCBCSl CHE-SE 2/3/

identification and target validation
in drug discovefy e : 3
Yol WSS IR target identification
1% target validation 3 AGIGAel &
oy 2

16/7/G 20

(i)

(iii)

(iv)

What is the role of chemoinformatics
in pharmaceutical research ? 2

TR AT SIEEN (N ST OIS
IR RN

What is the use of
chemoinformatics ? 2
@ ETeE J92s [ o 2
What is the role of chemistry in
drug design ? i 3

@ﬁ%@ﬁw—mmﬁm?ﬁﬁ
o
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OPTION ~-E
Paper : CHE-SE- 3064
( Business Skills Jor Chemists )

Answer the following : i 1x4=4
WS fricaee Ted e ¢

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

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

(c) Give example of an item with multiple
1R ; ‘

g 1P o IRy Tes Suie |

(d) Who laid the foundation of human
resource management ?

memmammi

Answer the following : 2x3=6
oS R s Ry
(@) Write the procedure for ~ patent
registration.
(AT AGRT AwfS |

(b) .Differentiate between HRM and HRD.
HRM ®1%: HRD F g A4 &l

(c) What are the four types of intellectual
property rights ?
bIfF e (i sife Sl & 1 2

Answer any two of the following questions :
| 5x2=10

wod e foese et 7bf oms Ted fordi 8

(@) Discuss the qualities of a good
business manager.
e o AR ARDIER A SRR
QOAYR SO B |

(b) What is a business plan ? Discuss the
various aspects to be covered by an
ideal business plan. 1+4=5
g AREEw e G AT TR
o|fderseiz AR @R e et 90

(¢) Discuss the characteristics of copyright.
Pfo{E6q @RBPTR SETb 4|
(d) What are the major challenges faced

by the chemical industries at present ?
Discuss.

apEfe  ToePTE TN W% I
YefizaTIe R CEn 4 |
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4. Answer any three of the following questions :

10x3=30

oot il PTIE R Ot e T el ¢

(@) - What is the importance of cost

(b)

(c)

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

amzrﬁas TEE (e 95 AfouRe
TSRS & 2 2713 5 & 757 A4 lore =1
(=07 2 LAk REca et < '

What are various types of job training
methods used in industries ? Explain
them.

Tomlel (REe IR (RA GRR e
Aoz & & 2 i 4|

Discuss the principles of motivation
which are to be followed for successful

. running of a business.

QRS I ARBIFHIR A T Sreel
Jiforres KA S 4 |
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(d) What is copyright? Name four items

(f)

{ (Hom ~ 3/ CBCS) CHE-§

on which copyright can be issued.

What happens to the patent when its
validity period is expired ? Discuss the
difference  between  patent. and
copyright.

PRIZS 6 ¢ SIRIED SIS Il SR T
AN @R CoEDY e Te @R frge
(G096 = 2 FPRIZG W= (50 e
ofiefy fordl |

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

Wt TER B SWIfE Aerire ReN
Sl SNl 41 8
(i)  Agriculture
I
(ii)) Medicine
&Y
Write short notes on :
B3] (ORR foralt
(i) Human resource management

N T ARSI

(i) Importance of marketing
management

Aol sfpEmT o9y

5+5=10
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OPTION - F
Paper : CHE-SE- 3074
[ Intellectual Property Rights (IPR)]

Answer the following : - 1x4=4

et AR Tes o ¢

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

3l piea e & wnifest 2

() What is commercial exploitation
according to SICLD ? _
SICLD SR Aifdfens oeaet & 2

{c) - What is the difference between MFN.

treatment and National treatment?

8w Ben o MFN R wee &

siiefay =R 2

(d) What is the mission of UPOV ?
UPOV T Bt 6 ¢

Answer the following : ' 2x3=06

wore R es frm ¢

(@) “The Registration of GI is not granted
to any individual.” State whether it is
true or false. Explain. 1+1=2

“GIT AGT @I S onie T T2 GRE!
51 (7 = T 9 WS e PR 9

3 (Sem-3/CBCS) CHB-SE 2/3/4/5/6/7 /G 26

() What are the key features of

trademark ?
(GO 2 hﬁw &2

(c) What is Hague Agreement? How is it
useful for users? 1+1=2

@l pfe ¢ RNk AW T RME
Toigaen ¢

Answer any two of the following questions :
5x2=10
weld fRIzpITAl woT e bes fordi s '
(i) (a) What is WIPO? What are its
objectives ? 1+1=2

WIPO & ? Zi% TriprR & & ¢

(b) Give three differences between
geographical indication and

trademark. ‘ 3
- e Trmed /9

(i) What ;1§ thes: tenure . of design.
protection ? What are advantages of
registration of design ? 1+4=5
oz T@we ow & ¢ Twe vf@?ﬁﬂ?@
ﬁﬁwﬁf e
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(@) (a)

. (b)

() (a)

What is PCT in patent? What is
its advantages ? 1+2=3
(9I6%® PCT & ? 278 FTeer@s &
&2

- “Right of the patent holder in his

invention is a. monopoly right.”
Explain. : o
“COMTTURT (96 SIfiERS  aSeebal
SIfERRIRE 1”7 i

Justify the following statement:
‘Gevernmentnidmay - use .  the

invention for which the patent is

iileds? : 3

(b)

O TiereiR FereTer A F4 ¢
(P(559 (A S <1 TSBRACH] 5IPIE

IR FRT A

What is [P infringement"? What is
watermarking in the context of
IPR infringement ? 1+1=2
IP Tecal & ¢ IPR Teidly epial®
AT 5 2 |

Answer the following questions : (any three)

wote Tl ey fofsr ewe Tes Bt g

(@ (1)
(i1
(iii)

(b) (i)
(i)

10x3=30

What are the main features of
Budapest Treaty ? 3

IR e o1 @EepE & e

Differen‘;iate between GATT and
GATS. 2

GATT WS GATS= WS A2y v

When did India join World Trade
Organisation as a member ?
Discuss the functions of WTO.
1+4=5
©RS (el ey Fifdey g T 5y 2
sl qifeley ATIg BIETFIZ WicsTival w41 |

Who are the
patent ? 3

(769 RO @ @ =3 el o
What is  the
patentability ? ‘ 3
(GBI T & o

beneficiaries of

criteria for
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system in India ? .
GO S SIoe mﬁ‘ﬂ‘s‘ [ ﬁ?@-‘{ ‘
I ?

Which Act goverﬁs the patent

Mention any three reasons due to
which a patent filed may be

rejected. 3
I P (50 LN IR ey
folo F19 T 340 |

Give two examples of traditional

knowledge. Discuss on the
systems of traditional knowledge
protection. 2+5=7

CATHAEe e gbr Gwiesd el

(i)
(iv)

o
(it)

@

3 {Sem-3CBCS) CHE-SE 03

AT W IFE. JIEE ST
Dl 241 |
What are the three criteria for a

software patent ? 2

T HORA (AT o0 Teme 7§ & 2

What is the GI Tag in India? 1
ey Y4ANcel GI (B9l & wifest 2

161/G 30

(e)

(%)

(iii)

(i

(@)
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What are the goals of Convention
on Biological Diversity (CBD)?
Which countries are not members
of:EBD ? 2+1=3

(@lie @haeR e7¥s AAEFT (CBD)
TEPRR & @ 2 BNER ™ CBDI
AT T 2

What are the criteria for
registering as industrial design ?
Mention any four advantages of
registration of design. 2+4=6

S ot 6w @ & @
ome iR 2 ol AGRER 5155
AR S 0 | ;

What is arbitrary trademark ?
Give one example. 2

A GuNE B o T

How is certification trademark
useful - for consumers? Give
example. : 2)

aITIee (U R Teitereis aiE
T ¢ Tt il |
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(@) What happens when a copyright |
expires ? Give example. 2+1=3

| TEIZS W o e B 2 T

frratt | |
(iv) What does copyright protect? 3
FHIDT ANl 7 e = ¢ '
() () What is the term of copyright in
: case of joint authors ? 1

(T8 (FI4TS (IS 6T Wi B 2
(ii) What is IDA ? How is it helpful for

the patent system ? 1+2=3 ‘
IDA S &5 ¢ (°[(5 IRTT AR 2 il
(A TS 2 ,
(i) What are the issues covered by
TRIPS Agreement ? 3
TRIPS = Sflve & & {57 snifE @
(2R ?
(iv) What remedies are available to
redress IP infringement ? 3

IP Teik9e1 @ 5 & sl =g 2

3 [Sem-3/CBCS) CHE-SE 2/3/4/5/6/7/ G 32 : 3500




