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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 Jigures in the margin indicate
- full marks for the questions.
' Answer either in English or in Assamese.
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3.

. Answer 'all"questions;‘

. Answer all questions :

OPTION- 4
Paper : CHE-SE- 3024
(IT Skills for Chemists )

. 1x4=4
T€an by polynomial

(@) What do you me

expression?
(b) Write the full form of ASCIL.

(c) What is the basic difference between

constant and variables in com
programming language ?

(d) What do mean by logical errbrs ?

2x3=6
(a) Write‘ two basic differences between

compiler and interpreter.,
(b)) What are the different

elemé t
BASIC programming lan o o

guage ?

- () What are the basic difference between

strings and graphics ?

Answer any two questionsg - SX2=iO
(@) Find the arithmetic mean for the
- following series: -
X = 7 11 15

10 12
f:236

4 3

putei' <

() 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 o
numerical differentiation.

Answer any three questions: 10$3=30'

(a) Define data reduction and propagation

- of error with examples. - .

() Write a program to add two matrices

using multi-dimensional arrays.

() Write a program for linear or
exponential curve fitting.

N (d) How will you find the root of 2 function

using bisection method ? |
(e) Briefly explain the different logical and

relative operators used in programming

language with examples. _
() Find the standard deviation for 'Fh

- following series 10, 12, 13, 15, 20 using

actual mean method.
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OPTION-B
Paper : CHE-SE- 3034 |
(pasic Analytical 'Chemistry )
1. Answer the following :

(a) Calculate the g . .
i © approy A
significant ﬁgure.p opriate number of
W’“@ R N9} ]|
0-58 + 32465

(b) . Name the chelating 1i ] -
. gand used
treatment of Wilson’s desease, i the

33"'%"1"."‘“ " T = e Frvocar

" () Name one chemical
> com 4
in hard water. pound present

WWW@%WWWWL

(d) Name one adsorbent -
’ : nt com
n column Chl‘Omatograph;rn only used

1X4=4

2. Answer the following; '
T PR S o 5

(@) What is the role ' ..'
cosmetic formulaﬁonog BTH used in

SN A 25 BTH o B ¢
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2)(3:6 )

(b) Mention four major sources of wate;r
_ pollution. :

AT e SR T2 et T
(c) How strongly acidic soil affects the
growth of plant?
O (AT ¢ o .

3. Answer the following: (any two) - 5x2=10
woTe FrarTr Te frdt o (R o0

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

o T BpTest Ser S g Sl

= o |

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

the stability of a chelate. 2+3=5

Bt e oie BwEn ZeR &2 NG
ﬁi@ﬁ\'ﬂ_\a O (R IR I 1A

Define Rf value. Give the factqrs

c )
‘ “ on which Rfvalue depend.

1+2=3
R, i faall | R WA &0 G
IR " ferdl
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(i) Give any two

HPLC. . 2
HPLCI Rew1ell 75 ez o |
(d) Write short notes .in | 2Y4x0=5
- B GO o |
(i) | Pasteurization
BGLTR P

(i) Bio-Preservation

ST |

4. Answer the following questions : (any three)

o 4 | 10x3=30
oot TRl 2RI TR fin ¢ (Reaizn o)
(@) What are the mobile and stationary
-~ phases l.rsed in paper chromatography ?
How does the liquid rise through the
paper ? What are different modes in
paper chromatography ?
IS INETI oo
%?ﬂmwﬁﬁmﬁ@lﬁﬁﬂ%
T 2 o1 I i Rivy PR
(54 | : ?

3+2+5= 1 0

BSOS YW/ 6
3 (sem-

" aYI_)Plica‘r.ions of

¢ ' ' rocessing’.
i Define the term ‘food proces
w0 Give its significance. -Explam 1;h:;:1
importance of food processu;g an
i food products.
_preservation of fo | p 3=
q eiferRreRer AfACoI el e | 2
Sieoi [ 2 Ay AfeFiese S A T -
AR ged [ gt ¥

(i) What are food additives ? .Givo'.th::
‘ function of at least threethaddmve
- an i ' health.
arid their effect on ' piacs
Py Ao B 2 SRS ﬁﬁf-‘f QAT
i 2R e YT €S 22 A
R o :

[: ) i the principle ‘of
@ Zﬁélexg:netric titration ? Write
the name and formula of_ a
compound used on it. 3+2=5
g DRGE T 9w
ZaTe s Bl G A S T
el fam) o
(i) Discuss the ﬂuoride removgl
methods from ground water.

GIEY AT ot FIRC TT TN %ﬁ'ﬁ
TIEEA F90 |
. | - Contd.
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(d) Write short notes 'Ol;l:
B (BRI s
(i) Dissolve Oxygen(po)

TS wfiew
(ii) Cation exchangé 1;esin
(iii)“‘ Precision anq accﬁracy i
Al W ey
(iv) Q-test |
. -

(i) Write tl'le _name of adulterants
present in the following food items

lee‘, a2 method to detect the
adulterant present in it

Turmeric powder (g@f K]
Cooking o] (g5 (AC))
Coffee powder (zf AToR)

3 (Sem-3/CBCS) CHE-SE Y3456/1/G 8

2%x4=10

i

(ii) Describe the 'qualitative an.d .
quantitative analysis of benzoic .
acid preservatives present in soft

drinks. - _ S
S SNSRI G ST
% AAfReere ReEd g =+

() () If the sample error is 2% and

analytical error is 1%, calculate

the total error. _ -2

o T af 2% o o S
£1%, o GH A oH T

(i) How will you determine the acidity

and alkalinity of a water sample?

* Explain. | 3

mﬁammawfﬁwmwaw
R W Refm A 2 O S

(iiij What are bacteria ?
Explain. 2
RT @ERaEE & 2 IR
" (iv} -How is water purified by bleaching
powder and calcium hypochlorite :;?

B sfvoR o @RI T
Tl AR @ Row FRa AN 2

aerobic
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OPTION:C -
Paper CHE‘ SE— 3044
cal Technology an;i

~ ( Chemi

S
Answer the following : )
. . ) ’ | IX4—
TS Al e Tey e
(@) Give two examples herm
| amples of thermoplast
e ple plastic.
757 LA S gy
(b) Define relativé,. hilmidity
fRceifbe e sie o
(c) What is meant by gene clomin.
Y gene cloning ?
. Tom 2R IoeE B 3o o "

(d) What is the use of extruder 7.

Shortly answer the vfoll()_wing .questio_ |
: ns :

Wﬁmmm%ﬁm 2f3=6

(b) Why we need g, _ ,
energy ? alternative source of

SIS<P *ﬁ"@? Rlic ﬁw %Qﬂq S %ﬂ ?

3 (Sem - 3/CBCS) CHE-SE 23/4/5/6/7/G 10

_ — :

(c) Why cnergy ‘balance is. flmpprtant‘ in
- chemical industry? | :

3. Answer any two questions from the

“following: . : ‘. 5x2=10
(a) Discuss the role of .ozone as a ‘water
' disinfectant. ' B '
AT T fRpiel S R Sl
Bl ‘ . -
(b) Explain the environmental effect of soil
pollution.’ - . .
oigoq @vie i EER dOR IO
(c) Write briefly the main cause of global-
warming. -
I Taeel g T PEPER IR0
(d) How is genetic engineering used to
produce human insulin? .
T e T =W ¢ S
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Briefly answer any three questions from

the following : - - 10x3=30
'(a)' ~Why is EDTA mostly used in

- complexometric titration 7 Draw the
structure of M-EDTA complex. How

(b)

B R

~types of column
- Discuss the facto

can the presence of Cg* apq Mg? ion
in soil sample be determined ? Write
the names of the indicators used in

~ EDTA titration.

2+2+4+2=10

T Wb SloN efice? R EpTA.
IR I W ? M-EDTA wfe oifbq a1

U Mg @R

O 711 | I TR cg2t
TR ﬁ&fm‘

Principle of

: \column
| chromatography. What are

the four
chromatography ?

IS affecting the
column chromatography, | 2+2+6=10

3 (Sem-3/CBCS) CHE-SE 2/3/4506/7/G 19

©

i ing ? Discuss
What is genetic engineering : metein
different steps involved 1n
synthesis.

oo o R ¢ o ageews RS

| i

(@)

(e)

3 (Sem-3/CBCS) CHE-SE 2313/5/6/7 /G 13

What are primary and secorl_lliaﬂrytha;;
pollutants ? Give examp}es.g What A
contribute to air pollutlofna. ity s
AQI (Air Quality Index) 0 he2=10
o | | | .
ARER e Ereeel Y AT 15 @‘; TR !
it | B g g SRS SRR SIRET
aﬂamaAquﬁmﬁqﬁ? .
What are the main .causes of1 :;vater
pollution ? How can v;{eﬂcontrcg Rikinys
pollution ? Discuss briefly. o o
AR el 3 FRerriE e et
ST 2vEe (i IR A ? EEGIEY .
What are biodegradable poslyme.:;Ln :
Describe the advantaigeStic and
disadvantages of use€ of pla o e 10
suitable examples. :

oo sEmE @ ¢ e TR
TS TR AR TR TR
| o
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- opmon-p
‘Paper : CHE“SE- 3054
( Chemoinfoljmatics ).

1. Answer the following :

© (i) Inductive effect is

1X4=4

) What is the full form of SMILES »
~ SMILES ¥ s} 5igf fevary. -

B

(temporary/ pennahent)

— - (TR )

(i) Choose the correct answer in order

from strongest to weakest bond :
mwmmmwm.ﬁm

(@) Ionic ,bOHd>Covalent ~bond >
: Hydrogen_ bond >

_interaction
ST T
(b) - Covalent bond »

van der WaHS )
bond

NG} W>H-W>GF{

Hydrogen bond>
interaction>Ionic

| >H-3w> oy
SRy ' T e >
RIEIE T

3 (Sem-3/CBCS) CHE-SE SN/ G 14

van def Waais interagtipn>lon1c
“ bond>Cova1ent bond>Hydfogen

| bond ' | .

S O 9T frl>SEa T > TG

JFI>H-IRA |

tion ?
(iv) What is the Gibbs-Helmholtz equa

Answer the following :

Fie CzEeTe TRt Bl

ox3=6

Teq ol ¢

(@)

(b)

()

3 (Sem-3/CBCS) CHE-SE 2/34/5/6/7/ G 15

" f
What are the vdiffergnt types ©

reactions ? _

<iRER Rite Jfon @TreR T

| PR W WWW?W
iee YR forat| : |

‘ een

What is the difference bet\gés ’

P ) - . a f

Chemoinformatics and blomformatics :
Chemoinformatics % bioinfo

sl
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- 3. Answe ' . .
r the fOllo 3 . ’ : .
- e o (ﬁzm g- (any two) 5x2=10 | (c) (i) How can you predict the
.(a) ( E B 75y L o properties of a compound ? 2
i) ' ' . ‘
What causes chemicas T O 4 T (R A
N ‘ ical reaction ? = ' ,
(i) ‘Wh F MY o et 2 (i) What is the relationship between ‘
at is ¢ | | free energy and internal ‘energy ?
Chemica] p, €' representation of o | ‘ 2
W g dleculesp 1 |- e s o RS e S T
(@) What AP A R 2 | | f 2 |
e A ,
Molfi - the | o o
9Iﬁ;es and sp g structures  of (i) What is an example of a
Tm”ﬁﬂ‘{ R ‘ es? 2 ' quantitative property? 1
| e RE wizerg g A ¢ o
B oo w R . seagioe e <ot T
“. 1 . Wh ) . '
:{ ' Stt':lt s . ' (d) () What ’s' elucidatioﬁ of th
\ Cture j ree-dimensional . N
n ch .
| IS 'Cmistry P 2 structure ? 2
| 6 Wnae O R g | s el A B 2
are : - .
- Computatigy, descriptors ~ in | (i) What is QSPR? 1
;:ﬁb% m‘?élenusuy 21 QSPR i R ? | |
( ? | ISR,
W) What iS o o v : (ity) What is computer aided synthesis ?
€scrj . ) . -
QSAR R Ptor in QSAR? 2 ' . 2
TR R 9 e TBr T 4 A W 2
3 (Sem-3/CBCS) CHE-SE 21314567/ : |
3 (Sem- 3/CBCS) CHE-SE 2[3(4/5(67/ G 17 . Contd.




4. AnSWef '
the following - A ,
- | "8 (any three) @) Write the theory of chemical .
Reaeat 15 : - 4 structure - develo ed by -August
(@ () ForDr e s - 10x3=30 Kekule. P
che?;o ml; chemical S TR o TIIE e ol
] lOrmatics P pace in el | e e ‘
& QWBW IR 2% (iiij) Describe cheical bonding with
(i) What . R et o its types. 2%
r epl’eSen'c;r:l3 the method I @ IR S 29 RS
g che S of T
PG ARy | 2y (iv) What are the properties of three
KICRE RS , M AR ﬁf% " dimensional shapes ? 2V2
(i) What s o . WWWWWI
" chemj omenclaty . . - .
Wz;;lsny ? Give example ¢ in (c) (i) Describe shortly on libraries and
ﬁm}' TN @i o 2% toolkits. 5
(iv) H ! aﬁ@%miﬁﬁﬁaﬁmmmu )
ow
Gi do you reaq (i) Write briefly on the importance of
ive examp] Smiles fo v . .
nfzer ple. rmat ? computation in chemistry. 5
@gw‘”-%ﬂm 2% Wﬁ@ﬁmﬁwm
(b)) Whatis Thay e v Bl
sub Stfuctur:tmcmre search and (d) () Write about spectral correlation
structure dete Search in chemical with structure. 3
R c‘;ilnation > oy o SRR S CREN TR
stomt 13 fovay TS, of 1%y e Bol - R e
3 (Sem-3/CBCS) CHE-SE 2[3/4/5/6/1/ G 19 | Contd.
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the

two
spectroscopy? 0 laws ;f
() Write about the

StruC.fure el )
ctur i
SpeCtroSc Opy. dathn Wlth
. , Y
THT S e I RS
(i) What are ‘ [
d : .the basijc princip]
e deslgn ? 1iples in
ESH) ' 2
" T Moz s
(e) Wnt precisely' 01_1 R
Spectroscopy — UV, IR NI\C,fR' following
’ and MS.
o By SPectroscopy 9
) | |
(1 () What ;g the role
1dent1ﬁ°ati0n and targ of target

in drug dlscoVery ?arget Vahdatlo n
glis Wlﬁxﬁ' I
< targe :letarget identification
ferat ¢ at‘°n¥mmwﬁs

3 (Sem - 3/CBCS) CHE- SE YSMITIG 29
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(i) What isthe role of chemouﬂzrmahc:zs
in pharmaceutical resealjch :

graeEe! ©rl|
(lll) What is the use of ,
chemomformatlcs ?
W e & o 2
(iv). What is the role of chemlstry 1r;
drug design ?. ? -
gt fSwizme e IR MRS T2
e :
[
Contd.
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t? Name four it€ms

(d) What is copyrigh

4. Answer an : .
: : Yy three of o
. - ‘0 the fouo“nng questions : on which copyright can be issued.
. 10x3=30 ' the patent when 1ts
- oo firml PP Rz £ What happens to - ,
| | Rr5t e Wt s validity period is expired ? DisCuse thfl
(@ What is the im ’ o ‘ - difference between Pat?m' an
{ , accountin : p_orta-nCe of cost copyright. - a
y . o g 1n s, ' : L]
. ) : ' maj_n e . ; 4 m l C g . . | m
costs are leldedp Dlstzz S lljl which Cm % =0 2 a;r,ﬁ@ i< C L ,
them. N A SS’ each Of : il ol | : .
TS TogeR . 24246=10 | (e) Discuss the role of ChemiStrysfg:lhg
AT 5 2 Sy MO 45 o " following industrial sectors: e
e o S Ry oo T <l Gupie JPTe
R ¢ R R W Sofe <1 © i |
T S 4y ‘  ofiel S S
: : » (i) Agriculturc

(b) What are varigys oc

IR

them, ndustries ? Expla_in . (ii) M:fslicine
Ll e | . ex® .
97 | - . 5=10
Wﬁi; ° %]T R oy /R - () Write short notes on: S
LS T | v, o v
(c) Discuss the pri , : . ‘ () Human re Source management
. ncj :
which are tg be fo]] ples of motivation . Wi o ARG oting
running of OWed for successful . _ - (ii) Importance of mar
? business ‘ management .
Rt | | S ARpENE I
= .
| Contd.
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 OPTION_p :

P aper . .
: * CHE-
[ Intellectyqg Prop SE- 3074
e

An | rty Ry
swer the foll_owing,v " lg_hts (IPR)]

ﬁﬂf@ﬁa‘-@mmg : Ixd=4

@ What was 1,

Co . € Subject 5
nNvention, P JECt matter of Berne

(b) What -
nat
ing t‘? SI CLD ;313_1

- SICLD iR
. ! 9

OoTS %Re?fé\ljw?mng . :
: (a) “ % o ‘. =
The R?gistratio; | 2x3=6

any jngivia o of GI j
* I ,
true or IVIdual.n {atelsw?l()t grant ed
ether it is

B 7 iy o e 1+1=2
" MRS Ecudtew

3 (Sem- 3/CBCS) CHE-SE 973
Misiey/
G

o 1al
\.GR "f@q;[ > EXpl'ain

A
AR et it 2541

(p) What are the

Answer any t

exploitation

Wﬁmﬁmw

i) (a) What is WwWIPO
objectives ? . 1+1=2

wipO & ? &N womE & & 2

(b) Give three differences between
geographical indication ~ and
trademark. ' : 3
St B T (Gon RS fSfoT
sreley TEd I -

(i) What is the

b em-3/CBCS) -8 234

key features of

trademark ? :
ot 19 R 2

What is Hague Agreement ? How is it
useful for users ? - 1+1=2
o e oy TR T 7 R
T 2 |

wo of the following questions :
' ' 5x2=10

fris

J» What are its

tenure  of design

n? What are advantages of

protectio

registration of design? 1+4=5

oz AP UM & ¢ ous AGTNE

R B & |
s/ 27 Contd
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| (i) What happens when a copyright
- expires ? Give example.  2+1=3
IPRIGT OW o = B 29 W@q
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(iv) What does copyright protect? 3 -

| <P o s o ¢

() () What is the term of copyrighf in

3(Sem-3

case of joint authors ? 1

cﬁrﬁwm@aﬁ?@?wﬁs?

(i) What is IDA? How is it helpful for

~ the patent system ? 1+2=3

IDA W & 2 1% IR @
T TR 2 |

(i) What are the issues covered by

TRIPS Agreement ? 3

TRIPS I ©fi¥® & & Rag sl il
fecy

(iv) What remedies are available to

redress IP infringement ? 3
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