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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
{Chemtcal 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 indtcate
full marks for the questions.
Answer either in English or in Assamese.
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OPTION - A
CHE-SE- 3024
(IT Skills for Chemists)

Paper :

1. Answer all questions: 1x4=4

(@) What do.you mean by polynomial
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 questions: 2x3=6

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

(b) What are the different elements of
BASIC programming language ?
() What are the basic difference between
; strings and graphics ?

3. Answer any two questions : 5x2=10

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

Xig 28 e/ 15 10 12
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4. Answer any three questions :

(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.

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 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.

() 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 : 1x4=4
SECRTRIGIESACIC AT HIE

(a) Calculate the appropriate number of
significant figure.

oAFo ALF A Sl 591 |
0-58 + 32465 '

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

T (@S IRIT F9 Bene FeletsE
CIERGE

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

o AT Al Gy TR T3 T oy |

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

TT IS ARATS T 3 SR
G5 I 7|

Answer the following : 2x3=6
SECRERIEPESAUC RGN

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

el AN 4RI BTH il f 2
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(b) Mention four major sources of water
pollution.

S eEe 55! 2 B e T |

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

wifFe qa [Fum SHerd == JEe
ASR (AT 2

Answer the following : (any two) 5%2=10

wero APTER Tes il ¢ (Rt 7o)

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

A T BB eSS S
4l |

(b) What is chelating ligand and chelate
effect ? Discuss the factors affecting
the stability of a chelate. 2+3=5

b e wie Bt aor & 2 b
IO AeR (AR FITFAR I 4 |

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

on which Rfvalue depend.
1+2=3"

R J9 #<@l il R T 2O (AR
PRI i ol |
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(@) Give any two applications of
HPLC. ;

HPLC I Rl 757 <= o |

(d) Write short notes on - 2Ysx2=5
53 (Ol forai
(i) Pasteurization
(oIRBIIRCEDT
(ii) Bio-Preservation
[SER R

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

were firml erpTRs Ul il s (Risicar fof))

(a) What are the mobile and 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
o1 I “Tafoe AT o e
R » IS O R T TAR 7z oS

IR 2 IOV T of77f5 R erpromg
o2 :
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(b) (1)

i)

(c)

(1)

(W)

Define the term food processing’.
Give its significance. Explain the
importance of food processing and
preservation of food products.

W -E15E8=5

iy elfermee” @ifteE e | e

Sl [F 2 vy aifEmedd i AW TS

WFFIT wgy [ o F0|

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

2+3=5
A QAT T 2 Tfowws fob) ([@Ew
I Al SIS T 89S 3399 USRI
faw o

What “""is" the """ prineciple®s Wof
complexometric titration? Write

the name and formula of a
compound used on it. - 3+2=3

TGS GGy T wel! Fril
3% IRFe <6l (J9E AN TS FIRS
e o |

Discuss the fluoride removal
methods from ground water. S

P67 AT o FAT @ T A
RIGIPDIRESIE
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(d) Write short notes on: 2Y,x4=10
- (ii)) Describe the qualitative and

53 (Gie foraii ¢ | : !
! quantitative analysis of benzoic
acid preservatives present in soft

(i) Dissolve Oxygen (DO) i
drinks. S
aANge S e ST 2R @A Gibed @S

(i) Cation exchange resin o sAfEere [eage R 9 |

@oiEe R @fRm () () If the sample error is +2% and
analytical error is *1%, calculate
(iii) Precision and accuracy - thchtoralieron, .
) W T FO 2% O ARG o
RRIRIGRCIERCCLO) £1%, J0 TS A oA F |
(iv) Q-test : (ii)) How will you determine the acidity
i and alkalinity of a water sample ?
. Explain. 3
(e) (i) Write tbe name of adulterants ' ST T GO SfES! S T el
present in the following food items. & wm [y sRka o ram ==
Gi s ;
ive a method t.o detect ' the (iii) What are aerobic bacteria?
adulterant present in it. _ 3+2=5 Explain. 2
O MG (SIS 43 A (97 A Wi @ERaER & 2 sl
forll | 2 A Ay (oaT BereeE (iv) -How is water purified by bleaching
901 “mfeq @ &) - powder and calcium hypochlorite ?
. 8
Turmeric powder (F#4! @) 5 o
Cooking oil (3% (w#) S bl g
A A RS Rew TR AR e
Coffee powder (fF “Tum)
3 (Sem- 3/CBCS) CHE-SE 23/4/5/6/7/G 8
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OPTION-C
Paper : CHE-SE- 3044
( Chemical Technology and Society )

Answer the following : - 1x4=4
were il empTed TeY fum ¢
(a) Give two examples of thermoplastic.
75y A IR Trreael feat |
(b) Define relative humidity.
Reeioe wiwe kel frat|

(c) What is meant by gene cloning ?
fem e Jlercet & gen

(d) What is the use of extruder ?
IO =T [ 2

Shortly answer the followmg questions :
2x3=6
wore. Wl 2T B Teq fim ¢
(a) What is vulcanization of rubber ? Write
one advantage of vulcanized rubber.
W SRIHIREDT  WiE & @

SICRIRTC T o 3 o |

(b) Why we need alternative source of
energy ?

o *ifes Wﬁw%mﬁw%ﬂ?
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(¢) Why energy balance is important in
chemical industry ?
IR TrmlorTERe HfE SRARSR SaeH
2

Answer any two questions from the
following : 5x2=10
wore Al SRR Rigecer 7oid ved fwwll ¢

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

W%@W@mﬂmmﬁaﬁw
4

(b) Explain the environmental effect of soil
pollution.

oFieq 8oe WS evEed el [ |

(c) Write briefly the main cause of global

warming.

(N Trel e 2 PR DI
(d) How is genetic engineering used to

produce human insulin ?

o sfSaiee stafe TwE 31 o R

e e 39 & 0
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Briefly answer any three questions from

the following :

10%x3=30

oot T eRPTE RE o b e il 2

(@) Why is
- complexometric titration ? Draw the

(b)

EDTA mostly wused in

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

3q A Give Siel elfEmites g EDTA
<= 41 27 ? M-EDTA e (Joifba 5/
w53 91 | MBS T Ca?* OF Mg?* e
TS (e W4Rd $9 =W 2 EDTA
SEI7TS JIZO THRERITT I S 9 |

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

e Ctﬂ’fﬂ_ (Blalfeg e ﬁi‘[ﬁ-j IGEIR

FeT
A SR e R oo
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(d)
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What is genetic englneerlng'v‘ Discuss
different steps involved in protein
synthesis. 4+6=10

T e 5 ¢ dftq egeewe R[iew
TR SOl <51 |
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 W= G Ay oS B 2 Trigsd
vzl | P e Y eRers SRMA SapE 2
Q< 528 AQI JfeTee & @l 2
What are the main causes of water

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

A AR I PR 2 ol e

ST e (@I R A 2 TR ol

What are biodegradable polymers?
Describe the advantages and
disadvantages of use of plastic with
suitable examples. 2+8=10

ARfraceTe semE e AT TRE
AT TR QT FrePT SRR SHCEToet
saf
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1.

OPTION-D
Paper : CHE- SE- 3054
(.Chemoinformatic_s )

Answer the following:: ‘ 1x4=4
(i) What is the full form of SMILES 2
SMILES I =59 wigf foriy |

(i) Inductive effect is

_ (temporary /permanent)
PR | (orwd/ed)

(iii) Choose .the correct answer in order
from strongest to weakest bond :

FRER o[ G35 IFA] Fe 9% TG B e

(@) Ionic bond>Covalent bond>

Hydrogen bond >van der Waals
interaction

ST IH>TLAG 7> H-qel> O
TR e fem

(b) Covalent bond > Hydrogen bond>

van .der Walls interaction>Ionic
bond

HLAGT IFH> H-TG> O ©
©iT 9 &>
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!

‘(c) 'van ‘der Waais' interaction>Ionic -
bond>Covalént-r -bond>Hyd'rogen

bond
E WWWW>W W>ﬂm1®
W>H W '
(zv) What is the Glbbs—Helmholtz equatwn ? -
| mmﬁm m‘ﬁwrc‘m f%renl '
2. Answer the following : o . 2x3=6
s foie ' :
(a) . What Aarle 'the ;'c.lifféfent types of
reactions ?

RPN NI ——

(b) Hov(r do you identify a chemical
structure ? Write the different types of
structure.

PR A& PR fs—-u@ <Rat @ /e
AR a\mm|

(0 What is the difference between
Chemoinformatics and bioinformatics ?

Chemoinformatics % bioinformatics ¥

AL vl
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3. Answer the following : (any two) 5x2=10

T forall ¢

(@ (1

(@)

(iii)

(b) ()

(i)

(iti)

(fcwrean %b61)

What causes chemical reaction ?

_ 2
FREe [Rfera et @ s & 2

What is the representation of

chemical molecules ? 1
IS ST a5 i [ o

What are the structures of
Molfiles and SD files ? 7,
TR e GBS TR NI A
i ;

What is three-dimensional

structure in chemistry ? 2
FIETS A 73 T & 2

What ~ are  descriptors  in
computational chemistry ? 1

gﬁtﬁ‘wm@@aﬁw%

What is descriptor in QSAR » 2
QSAR © 43I Ifqgd) & 9
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/

)

@ @

(it)

(ifi)

(d

(i) :

(i)
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How "can you predict the
properties of a compound ? o).

15! BIR 4 A (AL AT
= 0

What is the relationship between
free energy and internal energy ?

: 2
T© & o SEHRe =6 Aers F=oiF
0 :

What is an example of g
quantitative property ? 1
RANS 43T G5 Trizae T |

What is elucidation of the
structure ? D

e Fefm i & ¢
What is QSPR ? 1

QSPR WA & ¢

What is computer aided synthesis ?
9

FFfEHIa Al al FKesRed e & 2
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4. Answer the following : (any three)

10><3 =30
(@) () What is chemical space in
| chemoinformatics ? : 2V
WW ammﬁ?ﬁ olg WA

&

(ii) What are the methods of -

representmg chemlcal changes ?.
1/2

(i) What is. nomenclature  in
chemistry ? Give example. 2Y2
IS A (AP I 2 Trrsel
fat |

(ivy) How do you read smilés format ?
Give example. 2,

W"Wmmﬁw
ﬂ?W‘fﬁml |

b)) () " What is full structure search and
‘sub structure search in chemical
structure determination ? o1,

R e R, "L‘fmw&%‘v{
sigm & fo1al|
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(i)

(iii)

Write the theory of chemlcal .
structure developed by August .
~ Kekule. " : 2V

Wﬂ@@@'ﬁﬁ%ﬁﬂﬁ?{%ﬁcﬁ@m~
.

Descnbe chermcal bondlng with
its types: ~° ¢ 2%

‘WWWW@W@ﬁ

THCE ot :
What are the propertles of three

~ dimensional shapes? . 2%

© 6

| (ii)

@ ()

Describe shortly on libraries and

‘toolkits. 5

A W% FErRRoT R BSRaS |
Write bneﬂy on the 1mportance of
computation in chemistry. 5
TS FIEER azzn@ﬁw W
s‘{h feran

Write about spectral correlation
with structure. 3

(R IR TS CPIRG AR
e
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" (i) What are the two laws of

" spectroscopy ? 2

(i)

(v)

Write about the steps used for

structure elucidation with
spectroscopy. ‘ 3
- (@R AGE Refme ﬁfw $IRR Refre

CHRGFN T (S =] ot
What are the basic 'principles in

drug design ? 2
gt iz o Moz & 2

Write precisely on the following
spectroscopy — UV, IR, NMR and MS.

| 2%x4=10

UV, IR, NMR ®® MS spectroscopy 9
THE Jong

What 1is the role of target

/U

identification and target vahdatlon
in drug discovery? - 3
gio! SNREIE WA target identification
1% target validation 3 eimee; &
ferte
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- (i)

(i)

What is the role of chemomformatlcs

.in pharmaceutlcal research ? 2

mmﬁwﬁwnu '
What is the use of

" chemoinformatics R 2

| @WWW%W?

- )

3 (Sem-3/CBCS) CHE-SE 2345067/ G 21

What is the role of chemistry in
drug design ? 3

,mﬂ%ﬁmwmmﬁmm

f&ran
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"~ 'OPTION-E
| Paper : CHE-SE- 3064
' (Business Skills for Chemists )
1. Answer the following: - 1x4=4
weTe fRINRINS e ol 8

(@) In which year was the Copyright Act

o enacted in India?
R bR ol ST TR iz ke
[eEgks
" () How does the depreciation value
change with time?

Waﬂ@mwmwmqﬁm
e ?

(c) Give example of an item with multiple
IP.

< 1P 2 @R T Srimd |

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

2. Answer the following: 36
. X3=
wero MWRIAIR . Ues ot g
(a) Write the procedur
registration. ¢ for patent
(BT AGRTR TS ey
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(b)

(©

Differentiate between HRM and HRD
HRM % HRD amm@ﬁml

What are the four types of mtellectual

- property rights ?

wﬁeﬁsﬁa cﬁrmawﬁ%wfwﬁﬁsﬁw

Answer any two of the, following. questlons

5x2=10

meWﬁmwms

, {a)

(b)

(c)

(d)
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Discuss the. - qualities of a good

_,busmess manager.

‘a@mmﬁwqﬁmmwm

QIR SN F |

What is a-business plan? Discuss the
various aspects to bé covered by an
ideal business plan. 1+4=5
R s B @ T IO

oIy AR G fcai e

Discuss the characteristics of copyright.

ges faced

What are the major challen
nt?

by the chemlcal industries at prese
Discuss.

kG
eI R e
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4.

- Answer any three of the following questions :

10x3=30

(@)

(b)

(c)

What is the 'impdrtance of cost
accounting in a chemical industry ?
What are the two main types in which
costs are d1v1ded? Discuss each of
them. 2+2+6=10

AR w‘rﬁ Fge 4K Ao
sl & 2 2 [ R 757 el o 1
= 2 (AR KA s 11

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

Togisl  (RES IR (I GRR e
sz [ & 2 3 <= '
Discuss the’ principles of motivation

which are to be followed for successful
running of a business.

R A ARG AR TR SepreRel

| Sy REE SIS 3
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(d) What is' copyright ? Name four items

(e)
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on which copyright.can be-issued.
What happens to-the patent when its
validity period is expired ? Discuss the

difference between patent and
: copyright.
PRI B 2 FPRI AR =l SRR

I TR CoIBBR e Ta (AN e
cﬂzf,‘ﬁﬁs@?aﬁﬁﬁﬁm CﬂWW
ARy forin |,

‘Discuss the role of chemlstry in ‘the

following industrial sectors: 5+5=10
we TEr [ Sifie %@1@ AR
o SICEbal 03
(i) Agriculture
I
(i) Medicine
o3
Write short notes on:
5 (Brl forar e
() Human resource management
TR T ARG
(i) Importance of marketing
management

ol ARPIEWT 8%

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

Answer the following: - 1x4=4"

weie TR Tes o ¢

(a) What was the sub_]ect matter of Berne
Convention ?

o pfe= Rarae & wifeet 7
() What is commercial ~ exploitation
' accordlng to SICLD ?
SICLD SpiR AR et 5

(¢ What is the dlfference between MFN
treatment and National treatment ?

w Bt 9% MFN Bfeet e &
sfjefy I ?

(d) What is the mission of UPQOV ?
uPOV IRy & 2

. - Answer the following: 9x3=6

(@ “The R?gis.tr'ation" of GI is not granted
to any individual.” State whether it is
true or false. Explain, 1+1=2

“Glﬁﬁ@ﬂﬂmaﬂ%wamw »
T G
1 o B QWWW‘Tﬁmﬁwl
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(b)) What are the key features of
trademark ? ,
FoTE 1y zaﬁf@msg B

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

@W%?W@?WQWV

TR 2
Answer any two of the followmg questions :
i 5x2=10
o) fceen gor o w ﬁﬂn

. (i) - (@) What is WIPO? What are its

ob_]ectlves ? 1+1=2
WIPO & 2 389 S B R

(b) Give three differences between
geographical mdlcatlon and

trademark. 3
STeFR bz W (GO TS f%ﬁﬁr
e T T

(i) What is the tenure oOf design

? What are advantages of

protectlon
reg13trat10n of design? - 1+4=5
otz e W 2 fomiz AGEW
FRug & & 2
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(i) (@ What is PCT in patent ? What is

(b)

() (a)

(b)

its advantages ? 1+2=3
(o155® PCT & ¢ 0K soRewR &
&

“Right of the patent holder in his

‘jnvention is a monopoly- right.”

Explain. - 2

« B (964 SIREE A

GiESEF |7 FN T4

Justify the following statement:
“Government may use the
invention for which' the patent is
filed.” 3 3

WWWW@Wz

(51559 N S 31 TGIRATC! 51

AR QAR

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

. Ip Teicat ¢ IPR Tz ez

R & 2
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u4;

AnSWer the followmg questions : (any three}

' 10x3=30
TS e Reatcat Fﬁfr e ST o
(@ (@) What are the main features of
' Budapest Treaty ? | 3
i AfE o RESPTR R
(i) D1fferent1ate between GATT and
GATS. , 9

GATT ®li% GATSS. snw wQﬁs o
‘(i) When- did India join World Trade

Organisation as a - member ?
Discuss the functions of WTO.

] 1+4=5
oo (ot [ e YT T A 2
2 <y SR FOTR ACEH U

| (b) (i) th are the beneficiaries of

patent? 3

(AT ﬁ‘ﬁ“zm@ @ (PR = o 2

(i) What s the criteria  for

" patentability ? 3
BT e 2
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(uz) What happens when a copyright
- expires ? Give example. 2+1=3

FFERIBT T 1 0 & =7 ?Wﬁ
1zl

(iv) What does copyright protect? 3 -

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

G (TR (RS JPRIZT O R 2
(i) What is IDA? How is it helpful for
the patent system? 1+2=3
IDA W & 2 (IES g AR 2

RS TS ?

(iii) What are the issues covered by
TRIPS Agreement ? | 3

.~ TRIPS I ufive & & Raw i wrr
R ?

(iy) What remedies are available to
redress IP infringement ? - 3

IP TeTR IR & & <5e) wieg ¢
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