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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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1.

2.

Answer all questions :

(@)

(b)

()

(b)

(]

Answer any two questions

(@)’

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

Paper :

1x4=4
What do you mean by polynom1a1

: express1on ?

Wnte the full _form of ASCII.

What is the basic difference between
‘constant and variables in computer

programming language ?

(d). What do mean by logical errors ?
Answer all qﬁestions: 2x3=6
(@) ‘Write two basic differences between

compiler and interpreter.

What are the different élements of

BASIC programming language ?
What are the basic difference between
strings and graphics ?

- Sx2= 10

Find the arithmetic | mean for the
- follewing series :-

X: 7 11 15 10 1q

f 2 3 6 l'4" 3
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4.

(b)
()

(d)

Answer any three questions :

(@)

(b)
(c)

@)

: (e)
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"Write a BASIC program to add two

numbers.

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

Explain numerical integration and
numerical differentiation. '

10*3é30
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. ‘

How will you find the root of a function
using bisection method ?

Briefly explain the different loglcal and
relative operators used in programming
language with examples.

Find the standard deviation for the
following series 10, 12, 13, 15, 20 using
actualvmean method.
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OPTION;B : i . (b) Mention four major sources of water
Paper : CHE-SE- 3034 ; pollution. | ,
(Basic Analytical Chemistry ) | AN AR 1R I Bt e |

‘ - 1. Answer the following : B 1x4=4 (c) How strongly acidic soil affects the
‘, ' oeTe MR Te forat e 1 growth of plant? '
H (a) | C.al'c.ulgte the appropriate number of | ity MtE [wR SigeiE %ﬂ'@? e
; _ ' s1gmﬁc;;1t figure. - o : YO (AT ? ' ’
| AF© ALF WA St |
1, : 0-58 +>3.24'65 ' ‘ 3. Answer the following: (any two) 5x2=10 .

. (b) Name the chelating ligand used in the oo PR Te ot (. )

treatment of Wilson’s desease. (a) Discuss the role of ozone as a water
mﬂm I 71 o=t BT disinfectant. '
| | | '_ o S Bt e gfiRe S
! _ (c) Naz;lle Cane chemical compound present 40 |
In hard water. . :
i ST A9 IR TR ‘ . (b) What is chelating ligand and chelate
‘ (d) N‘ S B9 1w fera effect? Discuss the factors affecting
. inamel one adsorbent Commonly used the stability of a chelate. 2+3=5
Wczefl;;nn chromatography. ' NGO 1%*!911\’3' R BES foR 7 2 BEm
5 AN By TR = et HfATOre &OR (ARl TR ! 4 |
2. Answer the following - ' () (i) Define R, value. Give the factors
T ﬁﬂﬁ‘{iﬁ%@ %‘e;gg . 2x3f6 on which R value depend. 1+2_‘3
a) What j : ' -
(@) 'S the role of BTH used in : . R el gl RNF TS (AT

cosmeﬁc formulation
| I SRR 46 BTH= ofim & 2 |
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(b) (i) Define the term food processing’.

(i) Give any two applications of Give its significance. Explain the

HPLC. . : 2 _ importance of food processing and
| HPLCT R o G| o ~ preservation of food prodll,lciis.3 : ‘
! . | | +tl+o=
(d) Write short notes on: = 214x2=5 | | Ay AferRes” AR Acest a1 |
5 ORe Brs - ler & 2 A aifermiTd =% g IT

- ‘ IRIFIT SFT Q@ i [0
. i) Pasteurization == ' o . .
| | o curization (i) What are food additives-? Give the

N - SR 773 e , ' o function of at least three additives
N (i) Bio-Preservation ‘ : and their effect on health. 2+3 <
| - : o . =5

o TR } | A Q@ie & 2 wfeere foRb @Es
‘ii' | 4. -Answer the following questions : (any three} Wﬁ 3’%@‘?& L NW QT AR
| ‘| . 10X3=30 : : . N ) s . ’
' weTS iR e s (R 1 () (i) What is the principle of
M e e frat 2 ( < “’75557) ’ complexometric  titration ? Write
(a). What are the mobile and stationary | _ the - name and ‘fo.rmula of a
- Phases used in paper chromatography ? compound used onit.  3+2=5

o - PTG HINGoE [ oG
How does the liquid rise through the 3 =9 B TR ;«:‘W\% mﬁ l

paper? What are different modes in - e e
Paper chromatography?  3+2+5=10

(i) Discuss the fluoride removal

g’fﬁ IETR Awfee AN uie stz . methods from ground water. 5
m?mwﬁam@@aaﬁ RIS I A T3 & TR o1
TR 2 0% AT ofeifon R erprez - e | |
e | e | i
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(d) -Write short notes on : 2¥%x4=10

53 (Bt forat
: i - Di.ssolvé Oxygen (DO)
(i) Cation exchange resin
(iii) -Precisién énd accuracy -
L e Fgeret
.o~ . f{iv) Q-test
| Q-+1r

(€) () 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 (TS At A (0T A
FT11 1wt 4 cowes e
B 1fer Ry e -

Turmeric powder (=t @)
Coqking oil (FF (=)
Coffee Powder (IF +iiTwi)
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(i)

@)

(@)

(iii)

(iv)

Describe the qualitative and
quantitative analysis of benzoic
acid preservatives present in soft
drinks. -5
I AN AP FERS 9fbTR wdiste
% AR Reags gt =1

If the sample error ié +2% and
analytical error is 1%, calculate
the total error. - 2
M T EO 2% W oAREd FH
+1%, P FBI AN alom F7 |

How will you determine-the acidity
and alkalinity of a water sample ?
Explain. ‘ 3
AT T GO SfFTel WS FIII !
& wes e sfRat @ gt =40

What are aerobic. bacteria?
Explain. 2
GRE RERARKR & 2 U 14

‘How is water purified by bleaching
powder and calcium hypochlorite ?

3
fafbr siter wiw AN s
A1l A (T Rog s AR ¢
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~ OPTION-C
Paper CHE-SE- 3044
( Chemical Technology and Society )

s Answer the followmg 1x4=4
wrs fia P T famt
(@) ~Give two €xamples of thermoplastic. |
20t AR Tt

) Define relative humidity.

. Shortly anSWCr the following questlons

Retbs wivter sreeat

CRR{

fc). What is meant by gene cloning ?

R 3 o e ot ¢

(@) What i the use of extruder ?

LR e & 2

2x3=6

E Wﬁ‘"ﬁ’ﬂmmwm

. (a) What is Vulcanization of rubber ? Wﬂte

one adVantage of vulcanized rubber-

K] ?
Qmmﬁqégzcﬁﬁaﬁmq IWw & @l *

W by FR_R |
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(¢ Why energy balance is important in
chemical industry ?
wﬁas @mmmq@ & SRR A@Tw
ﬁlw ?

Answer any two questions from the
followmg 5x2=10

Wmmmmwm

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

W%@@mmﬁmmgﬁmmﬂ
[

(b) Explain the environmental effect of soil
pollution. ‘

wem—mﬁmmmwn

(¢ Write briefly the main cause of global
warming. '

cmﬁnmaﬁﬁwmmwwl

(d) How is genetic engineering used to
produce human insulin ?

ﬁﬁawﬁmﬁﬁﬂ#wﬁﬁmw
mem? |
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- Briefly answer .any three questions from
the following : 10%x3=30

(@) Why " : is EDTA mostly used in
- complexometric titration ? Draw th¢

© Structure of M-EDTA complex. HOW

?an_the presence of Ca?* and Mg* o
E *8011 sample be determined ? Write _
the names of the indicators used

. EDTA titration, . p40+4+42=10
TRORAS Siber wrioty ooy 8 EDTA

WW\“ 9 T ? M-EDTA wfoer cReiod 107
‘%WW|WW Ca?* % MQZQ‘@TF{4
S e Rt o oz 2 EDTA
MERIGLR S PRI AW Bl

b) Write
'Chr:matograth- What are the foul

s

DA of column chromatograP?y .

Scus
col S the factors affecting

‘3 (Sem-3/CBCS) CHE- E PHeTIG 19

the principle of colw®

(c)

(@)

What is genetic cngineering? Discuss
different steps involved in protein
synthesis. 4+6=10

TPRR ST 411
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
MR =% ERsR Iy o7 B 2 Tnid
a1 Fr¥e Rce IR RS SRM SHARGH 2
947 PR AQI T & @t ¢

What are the main causes of water

. pollution? How can we control water

pollution ? Discuss briefly. 5+5=10
N AEeR Iy T & & 2 o R
AR AFEd @MY IR AT 2 I=E R TR

What are biodegradable polymers ?
Describe the advantages and

‘disadvantages of use of plastic with.

suitable examples. 2+8=10
AEfare e 2 2fRe Jege

GG W AN PPTR SRR SHic=isa
|
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“.. -  OPTION-D

Paper : CHE-SE- 3054

(chemOinformatics )
AHSWer the followin g 1x4%

-3
Nl o .

a (l) What is the fu] form of SM ILESQ
( SMILES 5 T4 Wi fora |
‘ ll) Inductiye effect is

| nt)
( tempora / erman? =

(i) Choos - er
) fi € the correct answer in or”

gest to weakest bond*
R
R WT IF e wg TG f"'z"

(a) .
_ Iomc bond>Covalent ~ P%” g |
g€n bond>van der !

: lnteractlo
T T o) s H- Wﬂﬁ
w et
C 7|
V°Valent bond > Hydragen bo,“ :ic
der Walls interaction”®” |

(b)

‘ IE> e = a
CT T s o G AT
L M -
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()

2.

(c) van der Waals interaction>Ionic
bond>Covalent bond>Hydrogen
bond - '
O T I [&A1>SIRE 9> TG
IFI>H I3

What is the Gibbs-Helmholtz equation ?
Torr-(EwZeTes. AN vl |

Answer the following: 2x3=6

Tes ol ¢

(@)

(b)

()

What are the. different types of
reactions ?

iR Rk Rw caferz Fret

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

P WFfE @ e skal @ Rty
AIIRT ez ol | -

What .is the difference between

- Chemoinformatics and bioinformatics ?

Chemoinformatics ®%: bioinformatics I

slief |
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| 3. Answer the following : (any two) 5x2_1@
T Bt 2 (i gy
(@ () What causes chemical realction ?

()

(i)

®) @

(i)

i)
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Structure in chemistry ?

PR Rizem s Rt ar »
What is the representatior Of
chermcal molecules ?

TS o et TR 2

What are the StI'uCtureS. g
Molfiles and SD files ?

W"Wﬁﬁim fS wiReTZ T ﬁi’ﬂﬂ'ﬁ

What ¢ three- dlmﬁnsiorl.2

PR i sieqfs W & 7
What

“Omputational chemistry ?

iy mﬁg—sam‘mf
?

What js descriptor in QSAR?
QSAR & ot aefivadt 3 2

NG 16

in
are descriptors 1 ;

€ )

(i)

(ifi)

@ @

(@)

(iii)

2
| ¥e W% wE RS e e Tooich
& .
What is an example of a
quantitative property ? 1
WIS 431 G5t Turzmet |
What is elucidation of the
structure ? 2
7)YfS ey e & 2
‘What is QSPR? _ 1
QSPR W & 2
What is computer aided synthesis ?
_ 2
IO ARl T AT T [ 2
Contd.
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How can you predict the
properties of a compound? 2

G0 GBI o TIE @S e =1
] ?

What is the relationship between
free energy and internal energy ?



i
I

4, Answer the followmg (any three)

ﬁm@ﬁﬁawm

(a) ) What is

(i)

(i)

(i) -

‘What are the methods ~of
Iepresenting chemical changesj
Y2
"i‘?ui% TR
What is  nomenclature
R chemistry ? Give example. 2%
FITS AE (e I 2 G
o
H°W do you read smiles forrnat?

(b) ()

10x3—30
chemical space in
chemoinformatics ? 2%z

g*fiﬂmﬁmmmmmw
?

e g i ot oot
2 Tl Fay

What 1s full structure search and
sub Structure search in Chemlcal
structyre determination ?

el
m%%ﬁ“ﬁ‘ﬁ" qffmm
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22

@@

(iti)

- (iv)

© @

(@

@ 0
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Write the theory of chemical .
structure developed by August
Kekule. 2%

Wﬂﬁmaﬁwﬁmﬁ‘@ fAefa ogdht
Gl

Describe chem1ca1 bonding with
its types. 2%
T |R R TR @Rem
T ot ‘

What are the properties of three
dimensional shapes ? - 2%

R g infare R Bt

Describe shortly on libraries and
toolkits. 5

R I B R e v

Write briefly on the importance of
computation in chemistry. S

Wwwamﬁtﬂw
wwmn -

Write about spectral’ Correlation
with structure. 3

(T AYFET F19® CSRE FIFRRT
R fevan
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(i) What are the two laws of
Spectroscopy ? ' 2

CRGENT 3@ 757 e |

(@) Write about the steps used for

. Stucture  elycidation = With
SPectroscopy. 3
(R Sieafes Refers Rivw e AA©
CoREIN T e 2 ol
(zv) What are the basic principles 17
drug design » 2
(e)‘ Write

s Precisely “on the | followin
peCtI'QSCopy — UV, IR’ NMR and MS.

o - 2ysx4=10
T ’ W% MS spectroscoPy
T TR ey °
0 - |
iner.mﬁcaﬁm and target validél“o;1
. 8 discoy,
gpRer: ery?

e ation
by te“"‘&Et WR target identificat ﬁ
oy ? Validation ¥ &3
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- (i) What is the role of chemoinformatics

. in pharmaceutical research ? 2
"W RSY RTINS (e
eS| | |
(@i} What is the use of
chemoinformatics? 2
N TR IR [ Frat o
- (iv) What is the role of chemisti‘y in
drug design ? ' 3
giv fowizae SiwR e 7o 3008
B
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