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CHEMISTRY
( Skill Enhancement. Course)
Answer the Questions from any one Option. ‘

OPTION - A o0
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
v 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)

41. - Answer all questions:. 1x4=4

() What do you mean by polynomlal
. express1on'>

(b) Write the full form of ASCIL.
() What is_the basic difference between

constant and variables in computer

programming language ?
(d) What do mean by 10g1ca1 errors ?

2. Answer all questions: | 2><3—6

(a) Write two basic dlfferences between
' compller and interpreter.

(b) What are the different elements of °

BASIC programmlng language ? |
~ (¢) What are the basic difference between
strings and graphics * ?.
3. Answer any two questions : . 5><2=10v

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

X: 7 11 15 10 19
f+2 3 6 a4 3
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-(b) erte a BASIC program to add two
numbers. .

(c) Write the formula of Slmpson s 1/3
and 3/8 rule for mtegratmn

(d) Explain numerical - 1ntegrat10n ‘and
numencal differentiation. '
10x3=30

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

4. 'Ans‘wer'any three questions :

(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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1.

~ OPTION-B
Paper : CHE-SE- 3034

( Basic Analytical Chem'istr_i] )

Answer the following : 1x4=4
were fracaiee Tew ol e
() Calculate the appropriate number of

(b)

()

(d)

- significant figure.

4TS AL TR S 7] |
0-58 + 32465 ‘

Name the chelating ligand used in the -

treatment of Wilson’s desease.

B @NFe 7T 4 B FoneoR
[

Name one chemical compound present
in hard water.

asfﬁﬂonﬁr"w‘ﬂﬁawnﬁasmmﬁﬂn |

Name one adsorbent commonly used

- in column chromatography.

T IMELTO AGRNTS IR T ST
G5IF AN A

Answer the following : 2x3=6
wote P Tew oty -
What is the role of BTH used in

(@)

cosmetic formulation ?

et AN eefes BTH-Y it & 2
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(b) Mention four major sources of water
pollution.

A 2R sn%‘/w%m%@wwl

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

it WibE R S ST IR
YO (AT ?

3. Answer the following: (any two) 5x2=10
TS ﬁmﬂq@ el ot o (R qon)

(a) Dlscuss the role of ozone as a water
- disinfectant.

mr‘?m%imwﬁsmw’a’wﬁww
.

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

BEs Bl wim Brb dor & 2 BeEbs
RTINS dOR (IR IR A 41 |

() (i) Define R, value. Give the factors
on which R value depend.

1+2=3
R, gl il | R A 2® (STl
IR AN fovali |
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(d) Write short notes on :

2Yx4=10

By (O faall g

@)

i)

- (i)

(iv)

@ 6

Dissolve Oxygen (DO) o
ZAgS SRew

Cation exchapgé reéin
Pfe,cision and accuracy
ALt W Wgerot

Q-test

Q-+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 AL (FHIS A AW (SIS
o | Zre 9 A (OTTF HAreTReR
9Bt “imfes Raa B o

Turmeric powder (I &)
Cooking oil (3% (®%7)
Coffee powder (I iitul)
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(ll)

()

Describe  the qualitative. and
quantitative analysis of benzoic
acid preservatwes present in soft

drinks. -5
T AT Qlast FERT o adere
mﬂﬁmﬂ—ﬁmwmwn

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

. the total error. : 2

@

W T ST £2% =i ﬂﬁan i
+1%, Y5 FHI AN st 3|

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

Explain. 3
'mﬁamamwawmmﬁw
- & w Refm R 2 I =0

(iii)

()

What are aerobic bacteria?

- Explain. 2

TRT RERARR & 2 T =0

:How 'is_ water purified by bleaching
powder and calcium hypochlorite ?

e sfvoR w mﬁmﬁiﬁwﬁm
R NN @S Reg IR AR

3 (Sem-3/CBCS) CHE-SE 2/3/4/5/6/7/G O © Contd.




- OPTION-C
Paper : CHE—SE— 3044

( Chemical Technology and Society )
Answer the following: 1x4=4
- (@) Give two examples of thermoplastic.

701 A AR Treet
(b) Define relative humidity.

Reafos wiger et

. (c) What is meant by gene cloning ?
- s R e
(d) What is the use of extruder? -
- a@%@ﬁa-m Re

Shortly answer the followmg questions :
2><3 6
- (@) What is vulcanization of rubber ? Write
one advantage of vulcanized rubber.
- RW . OEHIEST WME 7@t 2
SIS R 9B ARt B

(b) Why we need alternative source of
'~ energy ?

S M AT s Yo eiaem By 2
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(c) . Why energy balance is hnportaot in
- chemical industry? - - .

- IR mm e SRR AR
e »

Answer any two questions from the
~ following : o ' ot 5%2=10

.wﬁmmﬁz@mqﬁa%@ﬁm

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

_W%@Wfiﬁmm’awﬁwwm
.qﬁ‘“ .

.{b)' Explain the environmentai effect of soil

pollution.

meW.WWMWW|

(c) Write bneﬂy the main cause of global'

. warming.
CWWWWWWW |

(d) How is genetlc englneenng used to
produce human insulin? -

| W ewe 39 W ¢
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Briefly answer any three questions from

the following : : 10x3=30

(@) Why is EDTA mostly wused 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

IR IRYS Tfoe s 2ifdFices g EDTA
IR N W 2 M-EDTA &foel ceiisa 107
SR T4 | MBI AR Ca?* e Mg?* SFS

TAYS oot Rfivdt @t w2 EDTA. '.

WWWWWWQWI

(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

T EEORARE o f o A
ERGANRE R e m B

mmmmmmw@@w
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What is genetic engineering ? Discuss
different steps involved in protein
synthesis. - 4+6=10

| TPRR SEAL |

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
fFR = cvmmﬁ g 255 R 2 T
wa | Pree R I ATIS SRMIN DI ?
937 %9 AQI et & @ ¢
What ‘are the main causes of water

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

SN R T PRPER & o 2 wif fwcs
AR e iy IR A 2 IR

What - are biodegradable polymers?

.Describe ~ the  advantages and |

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

Afcaree ofme & A IJ9ee

TS S AT TPTR TAIZEPTE Sl
=
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OPTION-D
Paper : CHE-SE- 3054
( Chemoinformatics )

1 Answer the following: - 1x4=4
i) . What is the full form of SMILES ?
~ SMILES ¥ 7~ wigf 2|
(i) Inductive effect is
| ( temporary /permanent)
v o _ (az/ 9

(i) Choose the correct answer in order
- from strongest to weakest bond :

R 2 e I e w7 Y 7l S

(Cl) IOhiC ' bOfld>Cové]ent bOI’?ldv>

Hydrogen bond >van der Waals

1nteract10n

ST TG RRIG) > H-H1> T

ORI e
(b) Covalent pond > Hydrogen bond>

van der Walls 1nteralct10n>10lrllc
) bond .

RS > H-<9> o Ui 7 A |

SRR I
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{c) ‘van der Waals interaction>lonic
bond>Covalent - bond>Hydrogen
‘bond

©iF TR T ISR IE> RSt
W>H ?l'ﬂﬂ

(iv) What is the Gibbs-Helmholtz equation ?

- CenzTeR Aot i)

Answer the following : ‘ 2x3=6

Tes fovat e

(@) What are the different types of

(b)

()

.reactions ?

Wﬁmﬁﬁh mwwm

How do  you 1dent1fy a chemical

structure ; 'P Wnte the different types of
structure.

IERE Y m@mwvﬁ%ﬁ
emaawq%ﬂ*{zﬁw

What is the dlfference - between
Chemoinformatics and bioinformatics?

Chcmbinformatics i< bioinformatics -

ey fordl |

3 (Sem-3/CBCS) CHE-SE 2/3/4/5/6/7/G 15 Contd.




'; 3. Answer the following: {any two) 5x2=10
e ol ¢ (FRizeie v

! : . .
t . ) )
| - (@ () What causes chemical reaction ?
: | _
!

" 2

IR Rt weefe et e & 2

{ (i) What is the representation of .-

chemical molecules ? 1

| IR ORI e g R 2

L (i) What are the structures Of
Molfiles and SD files? 2
VT, % oY FizeTRg oo WA
e |

() () What is  three-dimensional

P e s e & 2
(i) What are

descriptors in
computational chemistry ? !

i | (i) What is descriptor in QSAR ? 2

QSAREQI?N?MQW%?

9 Sem-3/0BC5) CHE-SE 234150677/ 16

structure in chemistry ? 2 |

ToREEE e s ® |

© @

@

-How can you 'prcdict. the
properties of a compound ? 2

T B & TIE (D S
= 0

What is the relationship between

free energy and internal energy ?

. L2
T & A% SefiiRs == Tiere o
& o .
(i) What is an example | of a
quantitative property ? 1
RIS, KT Gt Trime =
(d). () What is elucidation of the
: structure ? : 2
FYS Aefa i B
(i) What is' QSPR? 1
QSPR it & ¢
(iii} What is computer aided synthesis ?
' : | 2.
I -CORT @I I AT A B 2
3 (Sem-3/CBCS) CHE-SE 2/3/4/5/61/G 17 Contd.
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4. Answer the followmg (any three)

@

(iti)

(iv)

|
!
i

(b) ()

|

i\ 10%3=30

| (@ () What is chemical space in
chemomformatlcs ? 2Y2

ﬁs9

‘What atre the methods of
representing chemical changes ?

‘/2
TRE AR eom TR Rfe
safe & & ¢
What is nomenclature in

chemistry ? Give example. 2%

PFITTS AN (@ FE 2 o
i

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

W AR i et rwiE 9
R 2w oy

What is full structure search and
sub structure search in chemical
Structure determination ? 2%

NGRT RS @ 9
sﬁmﬁsm s, s st

- 3(Sem-3/CBCS) CHE-SE 21314567/ G 18

(i)

(i)

()
€ @

(ii)

@ ()
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_Write the theory of chemical .

Kekule. = 2Y,

Wﬂﬁmwﬁmf@ ﬁcﬁwﬁt
et

Describe chemlcal bonding with
its types. S 2%
R W SR W TR

i cRoa T

What are the properties of three
dimensional shapes ? 2%

WWWMM’!

Deseribe shortly on 11brar1es and
toolkits. , 5

WWWWWMI

Write briefly on the importance of
computation in chemistry. - S

WW@W@WW
Baiﬁﬁﬁm'

Write about spectral correlation

with" structure. ' 3
TR TS TS TGN Wa?m«
A fovat

Contd.
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(e)

0

(i)

(1))

What are the | two laws of
spectroscopy ? 2
.Write about the steps used for
structure elucidation with
si)ectl;oscopy. R 3
o e Fefrre Rfew wawir FefT®

(iv)

CHREFAR TR (A 7 Tl

What are the basic principles in
drug design ? ' : 2

Qﬁ%@@ﬂ{ﬂﬁ%ﬂqqﬁ?

Write prec1sely on the following
spectroscopy — UV, IR, NMR and MS.

2Y,x4=10

. UV, IR, NMR 9% MS spectroscopy
T TR P

() What is the role of target

identification and target validation
in drug discovery ? 3
MRS e o target identification

;‘: target validation 3 ezl &
?

3 (Sem-3/CBCS) CHE-SE 3/314/5/67 /G 20

(ll)

(i)

(iv)

What is the role of chemomformatlcs'

in pharmaceutlcal research ? 2
atzrreﬁw forat | ‘

What is the use of
chem01nformat1cs ? ‘ 2
R B Pe W & forat
What is the role of chem1stry in
drug des1gn ? 3

@ﬂ%@ﬁﬂ‘wmﬁmm
feran

3 (Bem-3/CBCS) CHE-58 ay345/6/7/ G 21 Contd.



1.

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

Answer the fqllowi_ng: 1x4=4

(@) In which year was the Copynght Act
enacted in Indla?

- (b} How does the deprematlon value

change with time ?.
IR TS ST AN (AR ﬂﬁa—d
(c). Give example of an item with multiple
~IP. |
g IP 23 qRy I Tt oy

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

T I IRFIPRR TSP AN B |
Answer the following : 2x3=6
(@) Wri-te the procedure for - patent
~ registration.

(AT G G fBral |

3 (Sem- 3/CBCS) CHE-SE 2/3/4/5/6/7 /.G 22

e e _aim -

3.
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(b) Differentiate between HRM and HRD.
HRM % HRD amw N 70|

(c) What are the four types of 1nte11ectua1 |
~ property rights ?
BT eRAITE s Frif Wﬁ?m & ﬁs ?

Answer any two of the followmg questions : |
S5x2=10

O PR o Rz gh e e i ¢
(a) Discuss the "qualities of a good |
business manager. -

- aom o R ARG m em@ﬁm
QI A I/ -
(b) What is a business plan ? Discuss the

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

IR AReE R @B e e

(c) Discuss the characteristics of copyright.
aﬁﬁﬁﬁw RBRR ST 34 |

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

Discuss.
e SRR TN T e
oA R ol

Contd.




|

4.

Answer any three of the fo]lowmg questions :
10x3=30

. wﬁmmﬁﬁmﬁﬁﬁmwm

(a) What is  the importance of cost
. aceounting in a chemical industry ? -

What are the ‘two main types in which
costs are d1v1ded° Discuss each of
them. 2+2+6—10

PIRES  TogR  (RAe Wb SR
el & 2 2 R 6 75 A oire
(2 ? AR Rae et 41

. (b) What are various types of job training
methods used in industries ? Explain
them. '

. umhl cRae AW @R R effim“i
- oo -7 2 g =t

(c) Discuss the pr1n01p1es of motivation
which are to be followed for successful
running of a business.

TP AT ﬂﬁmmmwﬁmwaw
WWWWI |
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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.

<RI e ¢ SRS ey ol mﬁﬁw@a
T A (AT v T/ (P Prwe
CoIBoY & = ¢ IR i (AT TES
sfiefey 1t

“Discuss the role of chemlstry in the

following industrial sectors: 5+5=10

w%cmw@mﬁas%@— AT
Sfi o [ ¢ '

- (i) Agriculture

e
(i) Medicine
ey |
Write short notes on: 5+5=10
53 (oI fordl 3
() Human resource management
e T sfeplert
(i) Importance of marketing
management

Rt sAfepiemI 839
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OPTION-F ~ (b) What are the key features of -

! Paper : CHE-SE~ 3074 . : trademark ? ,
| - [Intellectual Property Rights (IPR)] - G T @R e
L 1. Answer. the following: 1x4=4 (c) What is Hague Agreement ? How is it
P ' ff‘ e Bl 3 | useful for users? - 1+1=2
,(' e | @ ;fF B2 IFTRR IR T R
\‘ | ' (@) What was the subject matter of Berne So 2 Co e .

| " Convention? . . o

I pfes Ree & =i ¢ 3. Answer any two of the following questions : -

| ~ (b)) What is commercial exploitation | ' 5x2=10,
o according to SICLD ? o . & R ghr e Te {8 |
SICLD & Afifese oiimd & ¢ ol i) (a) What is WIPO? What are its
| | “: . . . ) i - ' . . . . . 1
f-[f' _ (¢) What is the difference between MFN - objectives ? o 1+1=2
| treatment and National treatment? | - WIPO & 2 3 Bririr & 3

3FR PR o MFN ﬁ?ﬁ%’-ﬂ‘iﬂWﬁ?‘

(b) Give three differences between

AR @Ng ? o geographical  indication  and
What is the mission of UPOV ? trademark. ‘ 3
"UPOV I ¥t & 2 Satfers oz« GuaRs wers fombr
; 2.  Answer the following : Ox3=6 Ay T | ‘
o oS e 1.%@ fira ¢ (i) What is the tenure of design

(@) * “The Registration of GI is not granted

protection ? What are advantages of
g to-any individual.” State whether it is

‘registration of design ? 1+4=5

| " true or false. Explain 1+1=2 ' Twiz AGITT
| : ' iz e I 2 '
L IR AGRH (N s oty 2wt sz 2001 e & & 2 -
| mmﬁa.%mwmmwmw|
3 Sem-3/CBes) g8 9/374/5/6/7/ G 27 , Coﬂtd’

l
J
} 3 {Sem-3/CBCS) CHE-SE 2/3)4/5/6/7/G 26
|




(i) (o)

m

(iv) (a)

(b)

What-is PCT in patent ? What is

its advantages? 1+2=3 -
(ABTS PCT & ¢ QR AAewierR &
&2 ' |

“Right of the patent holder in his

invention is a ‘monopoly right.”

Explain. : 2
“CREUTT (ST wiRmRT @Al
SIS 7 0 5 |

Justify the following - statement :
“Government may use the

invention for which the patent is

filed.” 3
©F BIETOR Tete; i <wq ¢
c%mmwmw
IR IR oM

What is IP infringement ? What is
watermarking in the coptext of
IPR infringement? ' C1+1=2
IP Text &2 IPR TR o160
AR & o

3 (sém-s/cacsp CHE-SE 2/3/4/5/6/7/G 28

4. Answer the following' questions : (any three)

- '10x3=30
. ©eTe ﬁzn Rzt fofor e %eq ferar
(@) (i) What are the main features of
Budapest Treaty ? 3
TiCsfB A o QRSPR B B e

(i) D1fferent1ate ‘between GATT and

GATS.. 2

GATT W% GATS3 9% A1 o

(i)’ When did India join World Trade
Organisation as a member ?
Discuss the functions of WTO.

. 144=5

SIS @Wﬁﬁmﬁwm@aw@ 9

Ry qifdey ZR PRETE TG 3 |

() (i) Who are the beneﬁciaries of

'~ patent? 3

(o557 ROl PR IR = Frdl 2

(i) What is the criteria  for

- patentability ? : 3
(ATBCRIeeR Weme & 2

3 (Sem-3/CBCS) CHE-SE 2/3/4/5/6/7/G 29 Contd.



- (i) Which Act governs the patent

()

- system in India? " 1
R IR SRS (51U ] e
IE?

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

rejected. ' 3
T 1 (AT A ﬁmmr

o T B |

@ 6
i)
@ )

Give two examples of traditional
knowledge.

systems o_f traditional knowledge
protection.

RS W g5 S e
ORITS @R SRR R s

A (G T =

What are the three Criteria for a
software patent ? 3

QWCW Fﬁﬁmﬁfﬁs‘)

What is the GI Tag in Indla") 1
CIRST AN G Gt B wifdet 2

3 (Sem- 3/CBCS) CHB-SE 304/5067/G 30

-Discuss " on the

2+5=7

(ll)

(iti)

What are the goals of Convention

~on Biological - Diversity (CBD)?-
‘Which countries are not members

of CBD? . 2+1=3
e [haeR eside #AERT (CBD)
TP TR (Sﬂﬂ@ﬁ o™ CBDI
Y AL : |

What " are the criteria = for.

‘reglstenng as industrial demgn ?

Mention any four advantages. of "
registration of design. 2+4=6
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What is ‘arbitrary trademark ?
" Give one example. - 2
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How is certlﬁcatmn trademark

useful for . consumers? Give

example. - 2
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(iii) What happens when a copyright
expires ? Give example. 2+1=3
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(iv) .What does"'copyright protect? 3
() ()  What is -the term..of copyright in
. | case of joint authors ? 1.
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| " ) Whatis IDA? How is it helpful for
the patent system ? 1+2=3
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() What are the issues covered by
TRIPS Agreement ? 3
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(i) What remedies ae available to
redress IP infringement 2 3
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