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OPTION - A

Paper : CHE-RE-5016

(Applications of Computers in Chemistry)

1. Answer all the questions :

(@)
(b)

(c)
(d)
(e)

(9)

I x7=7

Define 1 byte.

What do you mean by computer
programming language ?

What is a library' function ?
Write full forms of RAM and ABS ?

Which of the following is not an output
device ?

(HIEROCR

(i)  Optical Scanners

(i) Voice recognition device

(iv) COM

Mention a s;peciﬁc feature of BASIC ?

Give two examples of programming
language.
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i _

Answer the following questions : (any four)

(b)

(d)

(e)

Answer any three questions :

(@)
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‘Define the terms

2x4=8

) 12E10"2 A

: 19
(). '1212' <

(i) 'NAME' e

~=
& -
o

@‘twafé and

Convert the following numbers to
decimal or binary as applicable.

[VoeTjas:REaals

Hardware.

What is a time dependent differential
equation ? Which one of the following
includes a time dependent differential
equation ?.

(i) Chemical Reactions (evolution of
concentrations with time)

(i) Vibrational frequencies

What is OS ? Give examples.

9x3=15

What are differences between DOS and
WINDOWS operating system ?
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(b) ~Write a program in BASIC to determine : 3
LRe O () Write about the applications of

the binomial coefficient, @ Rusingya spread sheet to determine
subroutine. . , molecular density. 4
~(¢) Identify the errors in the following set of - | (b) (i) What will be the output from of the
statements and rectify them : following program ? 4

10 READ X,Y,Z

() WINDOW (0,0) To (100,100) 20 PRINT USING

(i) LINE (20,20-80,80),, BOX VHEH BH B # R BRI XYZ
(d) Write explanatory notes on the . _ 30 DATA 955, -8:-7, 375:5
following : ' :
; . , (i) Write a BASIC program to calculate
() BASIC ' } , :
- the pressure required to compress
(1) e SR CO, gas to a density of 0-8g/cm®

(e) Rewrite the following programs using IF-

THEN-ELSE commands : LHla R E )
10 FORI=1TO 100 ' o
20 READ N$, S1,S2 : ‘ (c) (i) From the following table of values
30 LET S =S1+S2 - 2
d d
40 PRINT N$, S Mooy of x and y, obtain o and ——-% for
50 NEXT I dx. dx*
Sty GUES -
60 DATA ....... y ereeeesy ELC _ e EoN: 6
70 END
stions : 10x3=30 s P OBl U b B S R 1 L L e
(i ey (nree o ; ASlIC to find y: 27183 3:3201 40552 49530 6-0496 7-3891 9-0250
) Write a program in B % R . .
Py the sumpof natural numbers from (i) What is interpolation in data
6 analysis ? : 4

1 to 30.
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(@)

Data :

(i) Develop a flowchart and a BASIC
program to fit a straight line for the
following data relating the enthalpy
of methane at 1 atm pressure with
tempera_ture. 6

Enthalpy Btu/lb: 630 650 824 851 875 1050 1110 1200
Temperaturé(oF)3 -200 -100 0 100 200 300 400 500

(e)

(i) Explain the principle of

conductometric titration of an acid

against a base. 4

Show the hardware of a modern
computer with suitable block diagram
along with functions.

Explain the functions of the following
BASIC statements with examples : (any

two) : 5x2=10
() DEF

(i) CALL

(iii) SUB
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Or

Given the vapour pressure of liquid
acetonitrile at different temperatures.

T(K) PP
268-15 20
289-15 60
300-15 100

Estimate the vapour pressure at
28015 K using linear interpolation and
quadratic interpolation.
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OPTION-B
Paper : CHE-RE-5026
(Analytical Methods in Chemistry)

Answer either in English or in Assamese.

1. Answer the following questions : 1x7=7

wete Al 2RIERE Bl [ ¢

(a) Instrumental Errors are €rTors.
AR (Fill in the blank)
T T 2> 0|

(T 313 779 ) '
(b) What is sampling ?
A e e

(c) What is Doppler effect ?
o 2O 52

(d) In thermogravimetric analysis, (density/
heat capacity/mass/volume) is
measured as a function of temperature.

(Choose the correct option)

Al Remre (wg/ el /<4/
SIeR) Tl o (2510 GRA AR
(&% Gag qio/H 1)
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|

l

() What is a reference electrode in

potentiometric titration ?

HGADT G AR @i 2T e

(}) Write Nernst distribution law.
A1 fesel i o

(g) Give one example of a cation exchanger.
(o1 e o Swigse |

Answer all questions : 2x4=8

FFCEACRT 2%F Oeq fordl

(@)

- (b)

Why are instruments for UV-visible
spectrophotometry different from those
used for IR spectrophotometry ? How
is this problem solved ?

UV-visible spectrometry 9 Jl(d TR T
TZEE IR spectrophotometry I A A2
91 TEOE [T 2T ? G P! (FECS AL
49 23?2

What do you understand by the term
‘atomization’ in atomic absorption
procedure ? _ '

AT SRR ATO© TIFd *HCOE
o &2
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OPTION-B
Paper : CHE-RE-5026
(Analytical Methods in Chemistry)

Answer either in English or in Assamese.

Answer the following questions : 1x7=7

woTe al 2@ e ¢

(a) Instrumental errors are errors.
At ~ (Fill in the blank)
mﬁﬁ S0 (202 G0 |

(T 212 279 F31)

(b) ~What is sampling ?
Tl ke B e

(c) What is Doppler effect?
THAR 2ol 52

(d) In thermogravimetric analysis, (density/
heat capacity/mass/volume) 18
measured as a function of temperature.

(Choose the correct option)

Aciefeories Rude (3rg/vliizel/<9/
TITe) CeOlg Tl [26ICe giRa Al |
(w7 Geq A P9
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(e) What is a reference electrode in
potentiometric titration ?

ABABT GT ~FNATS (@FHET ST 2

(f) Write Nernst distribution law.

iefee Rosd T &)

(g) Give one example of a cation exchanger.
(iR R @by Sz

Answer all questions : 2x4=8

FHCEAIAIT o Ted o7l 8

(a) Why are instruments for UV-visible
spectrophotometry different from those
used for IR spectrophotometry ? How
is this problem solved ?

UV-visible spectrometry S It TR 4
Tg@E IR spectrophotometry I It <2
29 TESLS [T AL 2 I T (FEACS T
391 247

- (h) What do you understand by the term

‘atomization’ in atomic absorption
procedure ? ' |

AR SR Ao AR SR
o &2
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()

(d)

Draw and explain the graph of
conductometric titration of strong acids
and strong bases.

S §F 9F O 9 Aol AR
TR SlF i g 1 |

3g of an enantiomer is dissolved in
ethanol to make 100mL of solution.

Find out the specific rotation at 20°C -

for Na light (the D line) if the solution
has an observed rotation of +2.10° in a
10cm polarimeter tube.

3g. EHSNN 2FETS Thew wF 100mL
T U T4l To | 20°C S Na (12d
(D @4) @ AE 10cm AAREGE Tere
TROBIA I +2.10° ¢RI TR (90T 2
B el oo 1 |

Answer any three questions from the

following :

9x3=1'6

Wﬁmmﬁoﬁ?rw@mﬁm

(@)

What is confidence limit ? How is it

expressed ?

mﬁm%?mmmwsm
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(b)

(¢)

(d)
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Explain atomic spectra and its types.
Give examples of line spectra. Also
explain the concept of absorption and
emission spectra.

SEielEes Tl S T APETIE TR |
@ERE 3T Srigad @ Fere (iiEe SN
[ofse aefieTm wi=aToe i =10

What do you understand by fingerprint
region ? How 1is it used for the

- identification of unknown compounds ?

freliafes oes e 6 gele o . (el
aeTe 3% v 928 9 22

 Write the theory of conductometric

titration. |
sAfifzel sfismE Jeife &7 |

What is Rf? Mention the factors on
which Ry value depends. How is
Thin Layer Chromatography (TLC)
more advantageous than Paper
Chromatography (PC) ? :

R; &7 Ry W AR e evge e
(IEA e 1 | 2@ I EITOCE THBAT
T (@ RS RS 2
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4. Answer any three questions : 10x3=30

ﬁmmi%ﬁﬁ‘f 2% Tes Tl 3

(a) Describe single-beam as well as double-
beam UV spectrophotometers. How is
double-beam spectrophotometer better
than the single-beam instrument ?

G35 M OF @S AW UV 35 HoeT

R 99 31| G W @ (ge INE
CHFTOROR [ cFae JRasas

(b) Explain in detail how solid, liquid and
gas samples are prepared for analysis
in IR spectroscopy.? '

[R C=iE% e Rewmem Aw i, genml O
(ol T (TG S 4 T (1R A
fFecei@ i S|

(/) What is the basic principle of
thermogravimetric analysis (TGA)?
What relevant information can be

obtained through TGA?

sfiaferioe [eawd [TGA]T&’ & qife [
TGA%W%%W\%WWW

/I ?

» e £ICRCQ| CHE RE 1/2/3/4/5/6/G 12

(d)
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What is the end point of titration ? Write
the methods of determination of end
point in potentiometric titration. Write
the construction of Calomel electrode.

sifRasing (g 7 6 2 2 a il wAfRTsiTS
mﬁﬁﬁcﬁaﬁmm|wﬁﬂ§w
sion foTall |

Describe various techniques of solvent

extraction. Explain batch, continuous
and countercurrent extraction in detail.

TS FEme [fen oo 399 901 B

T Resem T 41|

Describe the method of thin layer.
chromatography. Also explain the
applications of this method.

THEB (T e 9T 7911 Foite @2
simfos et Jae i 4 |
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OPTION-C
Paper : CHE-RE-5036

(Molecular Modelling and Drug Design)

1. Answer the following questions : 1x7=7

(@) Which coordinate systém is commonly

(b)

(c)

(d)

used in rnolgcular modelling ?

(i) Cartesian

(ii) Spherical

(iij) Cylindrical

(iv) Polar

van der Waals interaction is a type of

non-bonded interaction.
(True or False)

The graphical representation of
molecules and their interactions are
often termed as _ in molecular
modelling. (Fill in the blank)

Which force field model is frequently
used for the simulation of liquid water ?

(i) = CHARMM
(i) GROMOS
(i) TIP3P
(iv) AMBER
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(e

(9)

The Metropolis method is commonly
associated with Molecular Dynamics
Simulations. (True or False)

In drug discovery, QSAR is used to
establish quantitative relationship
between and biological activity.

(Fill in the blank)

Which of the following is not a primary
factor in evaluating a comparative
model for structure prediction?

(i) Model accuracy
(i) Sequence alignment
(iti) Model visualization (3
(iv) Energy minimizatior :

Answer the following questionsb;ii\ W

(d)

Explain the significance of force field
in molecular modelling.

What is the purpose of energy
minimization in molecular simulations ?

Calculate the phase space volume for
a system with three molecules if each
molecule can occupy 100 discrete

states.

What are the common errors
encountered in molecular simulations

and how are they typically estimated ?
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3. Answer the following questions :
(any three) ! 5x3=15

(@) Discuss the role of potenAtial energy

surfaces 'in understanding molecular

interactions.

(b) A_rgsearcher uses a non-derivative
mmlm_ization method for a simulation.
Exp.lain the basic principle of non-
derivative methods and give an
example. '

(c/ Compare the Monte Carlo and
Molecular Dynamics simulation
methods.

(d) A molecular docking study predicts
binding affinity scores for a drug
candidate. Describe the process and
significance of docking in drug design.

(e). Explain the importance of sequence
alignment in comparative modelling and
structure prediction of proteins.

4. Answer the following q.uestions : (any three)

10x3=30

(a) Describe in detail the components of a
force field, including e:f;amples_ of
bonded and non-bonded interactions

and discuss their importance 1n
molecular simulations.
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(b)

(c)

(d)

(e)
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Explain the methods used for energy
minimization, including lst-order and
2nd-order minimization methods and
discuss their applications in molecular
modelling. - '

Describe the Molecular Dynamics (MD)
simulation at constant temperature and
pressure. Explain the methods used to
maintain these conditions during an
MD simulation. ol

Discuss the steps involved in predicting
protein structures by ‘Threading’ and
evaluate its effectiveness in structure
prediction. ‘

Explain the chemoinformatics and
QSAR techniques in drug discovery,
highlighting how they contribute to
identifying potential drug candidate.

Describe the process of Monte Carlo
simulation for modelling polymers,
including the specific models used and
their applications.
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3. Answer the following questions :
(any three) ! 5x3=15

(@) Discuss the role of poten.tial energy

surfaces in understanding molecular

interactions. 7

(b) A_r(_esea'rcher uses a non-derivative
minimization method for a simulation.
Explain the basic principle of non-
derivative methods and give an
example. ;

(c)” ‘Compare ‘the Monte Carlo and
Molecular Dynamics simulation
methods.

(d) A molecular docking study predicts
binding affinity scores for a drug
candidate. Describe the process and
significance of docking in drug design.

(e) . Explain the importance of sequence
alignment in comparative modelling and
structure prediction of proteins.

4. Answer the following questions : (any three)

10x3=30

(a) Describe in detail the components of a

force field, including examples of

bonded and non-bonded interactions
and discuss their importance 1N
molecular simulations. .
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(b)

(¢

(@)

Explain the methods used for energy
minimization, including lst-order and
2nd-order minimization methods and
discuss their applications in molecular

modelling. -

Describe the Molecular Dynamics (MD)
simulation at constant temperature and
pressure. Explain the methods used to
maintain these conditions during an
MD simulation. bl

Discuss the steps involved in predicting
protein structures by ‘Threading’ and
evaluate its effectiveness in structure
prediction. :

Explain the chemoinformatics and

QSAR techniques in drug discovery,
highlighting how they contribute to
identifying potential drug candidate.

Describe the process of Monte Carlo
simulation for modelling polymers,
including the specific models used and
their applications.
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OPTION-D
Paper : CHE-RE-5046
( Novel Inorganic Solids )

Answer either in English or in Assamese.

1. Answer the following quesfions :

weTe fral eicaiee Ses il ¢

(a) Write two disadvantages of ceramic
method.

Pl @2m 787 SRR e

(b) What is the buﬂdmg block of carbon
nanotubes ?

A @ T A N5 2
(c) = Give an exarhple of a metal nanowire.

4o R @b S

(d) Give an example of black pigment.

il P @5 iz |

(e) Define hybrid composite.
e FrlfRne vAgesl [l

() AgoHgly is a good solid ionic conductor
due to the mobility of ions.
_ ged e Al AgpHgly 9Ol O
SEAR AR |

1x7=7
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l, h‘\

2
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(g) Write the composition of Duralumin.

vEERee Rge |

Give -ths answer : 2x4=8

Ged vl

(a) What is the direct heating synthesis ofgy
solid ? Explain.

QIR SREIN Ol IR0 A e g =101

(b) Why are Fibers capable of supporting
a major portion of load in composite ?
Explain.
mﬂiﬁ—nﬂme@mw@ﬂmmm@
o FEA AT T

(0 What are solid state electrolytes ? Give
two examples.

ceﬂﬁwaﬁmﬁmwﬁw 7o SviEad
it

(d) What are the effects of impurities on
cast iron ?

B TTITS 4 (T LORPNR & /e
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3. Answer the following questions : (any three)

5x3=15

ot WAl eRPTES es &l ¢ (R s

(@) (1)
(%)

(b) (1)
(@)

How can we increase the

conductivity of SnO, through sol-

gel method ? 2
- DS AR @l Sn0, ARAiEhg S
(I AR A2

Define ceramics and write its fwo
properties. 3
sl el fwal e 2@ 71 ey
ferat | ' :

Classify composites on the basis

of matrix. 8

e coft 2ol s>fere's sl

Distinguish between thermoplastics

and thermosets. 2
2T O AR DR Wew AL
vl
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' [_-

(c) What are alloying elements ? Discuss

(d)

(e)

various types of aluminium alloys and

their uses.

1+2+2=5

WHY O fee [fon apfes gefsifaam
HARIT R 3l et s Frees aee
e fori |

U

(@)

Write short notes on :

What are molecular magnets ? 3

S pEe @ fFe

Write shortly on environmental

effects on composites. 2

TS TS AR AORE R
5 for2i |

2Ysx2=5
53 (Bl fopit ¢
() Bionano composite (u‘~ ------ N\

i o}

(ii) Heat and beat metll\']o‘d A

3 (Sem-5/CBCS) CHE RE. 1/2/3/4/5/6/6 21
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4, Answer the followmg (any three) ' . - "\ . : .
. 10x3=30 . ‘! "7 () What are refractories? Classify .
waﬁm@‘mﬁm (ﬁm;” ,%ﬁgﬁ) ' ) | . refrg;lcto.r;es on‘ th? ba§1s» of
1 ' appllcatlons. Write in brief on
@ o Dlscuss the - co- Prempltatlon A ° . % basic refractories. - 142+2=5
C method involved in modification of o ‘ - ﬁmﬁg@ﬁﬁg oipeR 8oge e sR - -
- inorganic solids with a suitabl - ' N
_-example. : suita g . i , - ResReres, ﬁaaﬁ?;jn .
. - o ﬁ@"?ﬁ@ia R 5%?35 |
ﬂﬁWWﬁWWcﬂm | o T -
2 {5 REETT =1 ?-T%RIR KEIREIES o | ] Define liquid crystals." What are th/'le
R W Sl ' . B ' characteristics of liquid crystals ? Write
(ii) Discuss the function of matrix and ' ~ in brief abm:lt yarious types of liquid
the reinforcing. fibers in crystals. - ' 1+4+5=10
Zo?;posnes What fundamental WW’GV{\WWIWW%%9
- differences .are there in the- ﬁi*—:: W“‘Eﬁﬁ? W‘ﬁf@' o
characteristics - of the two . b * e
materials ? ' 5 : '
L o . .d) erte short notes on the followmg
PIGLUT SN F1 | TG Al . _ ~
| : | . SRS 89T 5:1 COrt foral ¢
@B (e s e ~ |
. | : i) Sol—gel method ‘
'(b) (i) Describe two chemical methods of . S-Cae ~fEfS
preparation of Ag metallic - (i) Quantum dots
nanoparticles. © - 2x2=5 : I O
Ag-CTUeRs e . ~ TR
o ) 701 PRI erge 5 (iii) lon exchange method .
TR REg o1t <) »
’ : . . o R siwfs
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(i) Intercalation =

.‘ h»,i

(e) () - Discuss briefly on the properties

- and applications of glass ceramics
. -5
' ﬂi‘i T‘B?Tﬁ@’a Nﬁii “SIH? eiczmﬁ Raa

(ii) What are fullerides ? ‘Write two -
methods of preparations of

fullerides. . 1+4=5

W%?Wﬁ@ﬁmj \

oAafs fordll

. (i) Discuss the factors that contribute
" to the mechanical performance of

- the composites. ' 5
FTereq g oo 2o (sl
FITPTRI GO A <1 |

(ii) - Classify the nanomaterials on the
basis of dimensions and give one
example of each type. S

PR 30T WA esive R
»~¢ﬁmﬁ’rﬁ7ﬂwwmamm
@Fﬂi‘w faat

e ———————
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. OPTION-E
Paper : CHE-RE-5056
" (Polymer Chemistry) -

Aﬁswer either in English or in Assdmese.. :

l. Answer the follovxrin_g' guestions': 1x7=7

. (@) Define-the term of “poljrmerization’. .
AT W 2 I

(b) - Draw the structure of the followmg
. polymers : '
o ARRIREARS 15 foa W
(i) Polystyrene:
(i) 'Teflon. .
() Write the IUPAC name of
- IUPAC B! i 2

CH,—CH

| .
OH
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(g) Dissolution of a polymer occurs

@ .State Whether the following statement sifemiies wgeswet METe 2
Bleon iser : (i) Rapidly
?mﬁ%ﬁ@ﬁﬁ%‘“ £ ‘ - @iig
tlicone : : - : o
ST Polymer is an inorganic (i) Slowlly- Wi
(e) a ~ (iii) Does not occur.
n eXamp1e of amorph ‘ ; : el 78
3G) . Phous polymer is : | ARAMLS 727 s
L | i) None of the ab
()  Nylon _ : P (iv) None o e above
A=eTH | @5 B8 72
(i) Pol '
qﬁ;;g;ene ] 2. Answer the following questions : 2x4=8
(i) Polypropylene - . COEPESACIE BT
Aferefeifers | (@) What is homopolymer? How does it
- - diff - 2
(iv) None of the above 1 er.from co p013-zmer
ST @bl T3 TTATRER 2 B0 @i oF e
AT ? ]

() - Tg value of natural rubber is |

YIpios 999 Tgd S5 o5 (b) Explain gelation.

() Se100r e ‘ fErteton & < <=
(@) -20°C (¢ How can you distinguish a crystalline
(iii) -73°C : polymer and an amorphous polymer

(iv) 10°C using X-ray diffraction pattern ?
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' (d) What is WLF equation ?

 WLF sifimt Ree

Answer any three of the following :

o , .. 5x3=15

(@) What, dO'ybLi mean- by gel effect?

Explain condensation polymerization

with examples. _ -+ 2+43=5
C1 2O MG 5 @ Sriimmeptz e
IR it 3[4 W

(b) Explain degree of cf’ystall-inity in
'po.lymers. How is it determined by
.leferential Scanning Calorimetry
(DSC)? 2+3=5

AP BB it B ey <
[CRsiesiEwn) TR R wn,w
T R ey w1 22 e

() What are Upper Circuit. Solution

;‘emgerature (UCST) and Lower Circuit
Solution Temperature (LCST) ? Explain.

4
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-

%WEW(UCST)’W%@@?{ |
| @ Gwel (LCST) Re gt -

(d) What is degree of pblymeriZation?, '

Calculate the molecular weight of PVC

where degree of polymerization is 2080.

T e 2+3=5
AN Tal e PVC I RS ©F somr
9 T9 AN JQT T L 2080.

e I

fe) What do you understand by
functionality ?"'What is the functionality
- of glycerol and pthalic acid? =~ 3+2=5

TG JEE R @ Ao o
afees wIGEE! e

. | Answer any 'thr'ee_.-of the following : -

; S - 10%x3=30
(@) “~What is cdepolynierization?"Derive the
co-polymer. equation. Explain
alternating . co-polymer and random
* copolymer. .. ‘ 2+4+4=10
iofErRIRCeD e Il AT
Sheal | RS @-ofmiR Wi Tpfese
efEmE B s 0
Contd.




(b)) Explain glass transition temperature.'
How is the glass transition temperature

determined 7 Write two factors affecting-

- the glass trah’sitiori temperature.

3+5+2=10 . -

| mm‘?m%ww 2 il Bl
| _T%mﬁcﬁrw@?}mﬁ{mqmﬁem
SR I 757 P R fora

»so.lutio}n. Explain Flory-Huggins theory.
‘What are the limitations of this theory ?

) 3 _ .. 3+5+2=10
Wm@ﬂﬂ%ﬁmﬁmw

ARmeIRR & &9

(d) ()  What is osmometry method for
molecular weight detf;rmination ?

Osmometry method for molecular
weight determination is superior

L .- to method based on viscosity

Ineasurement. Why ? 2+3=5

3 (Sem- 5/CBCS) CHE RE 172131456/ 30

.(c) Discuss the therrnodynarnicé of ﬁolyr'ner

| FR-2PRR Gt Ryt w4 <% ogBE

. (i) A polymer sample contains 100,
o 200, 300 and 400 molecules
having molecular mass 1000,

2000, 3000 and 4000 respectively.
Calculate the number average and

weight average molecular masses

. of the'polymer. 2%+2Y%=5
. &bt ={EIRT TS 1000, 2000, 3000
% 4000 SR SIS T 100, 200,
300 =% 40001 &9 iz | Al
TGO TR 1T AR ©F O ©F oG
s 3 e =i | o

lete the following polymeric
(e) ti(;?u%n: : 2‘/2><4=1O'

0 : O
i I

v _ l
’+n HO“OH A
2 .

H
I HgO®

) e—Np > AtB

I¥ -
0

: . ‘ Contd.
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(iii)

(iv)

-ECH¥-—CI£}- SNCl 4 B

.Au:g,

n+CH2 = CH—CH = CHQ_)_

Polymerization
TR R e e A

i)

@)

(i)

- Explain the

H,/ Ni

Write the synthesis reaction of the
followmg polymers : (any two)

3%x2=6
Polystyrene, Polyurethane
Polycarbonate

What are conducting polymers ?

'mechanism of
conduction in polyaniline.

2+2=4
FAGIFL ARTHERT &2 offufifeme
SRR iRf e <=
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OPTION-F

P PErEE CHE-RE-5066

( Instrumental Methods of Chemical Analysis)

Answer either in English or in Assamese.

1. Answer the following questions :

1x7=7

qgﬁsﬁmTEMWm@q@@aﬁ#Mz

(@)

(b)

()

(d)

3 (Sem-5/CBCS) CHE RE 1/2/3)4/5/6/¢ 33

What is the relatiorlship among energy,
wavelength and frequency of
radiation ?
R =Ife, —acﬁﬁﬂlvmasavwvneﬁismﬁa
Tgw! [
Beer’s law is based on monochromatic
radiation. (State whether the statement
is True or False)
R 7@ 3 d [icer ev9s SixifEe |

(AT ST 9 (v wpTey f4)
How many modes of vibration are
available for CO, and H,0O?

.CO, 9IIF HyO 901 459 T 2
Define retention factor,

fSCba5 iee ke By

Contd.



(/) ______ radiation is highly penetrating.
(Fill in the blank)

_ RReR oot wwer @RI
(AT} 3% 2999 )
1] What are the determinant errors ?
iz @ @mEERe
(g) Define 'Voltammogra’m.' .’
SIS RS R
Answer the following questions : =~ 2x4=8
oo Al IR Tes ol ¢ ‘
(a) Calculate the ‘wavenumber of a
s Smyu.

radiation whose wavelength i

g5t fAfeIa9 wIzsnd] 5mu, ﬁﬁﬁqﬁ*ﬁ
wesPRRyl Bfersdl | '

What are the advantages of ‘Fourier

(b)
transform IR spectrometer ?
FRaR G IR e rAn A Sl SUCR T
‘(c) What }s fluorescent tag ?- What are
fluorescent tags used for?
3‘:"’3’(5‘3‘ (Bol 52 3F’<’C5“ﬁ ¢ost 28 AR JRA

I

o ar 11214181610 34

.3.

(d) What are mobile ‘phase and stationary .
. phase in chromatography ?
zﬁ’mﬁsmﬁ‘ b—cwm srmt % W ena'-al ﬁi
=7 .
: (any three) '

" Answer the follo'wing questions :
S 5x3= 15

WWW@@?W (ﬁmfﬁ?f)

(a) D1scuss the apphcatlons of IR
spectroscopy- L
IR m@wﬁa TR T
(b) D1scuss the . factors affecting the Ry
values of chromatography
:rr’m%aﬁa Rr meoﬁ—ﬁsﬁsma@ﬁ
(ore R Rl
" (c) Explairi the princi
mass spectrometer

%ﬁamg@wm@ﬁ%ﬁ’a%‘@wﬁ
el .

ples of ‘time of ﬂ1ght ~.
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- (d) What is nebulization process in flame
emission spectroscopy ? What are the
advantages of nebulization?  2+3=5

(i)

What are the faété'rs affecting = .
chemical . shift. in. NMR
spéctrosc_opy? ‘How many signals
are observed for meta-nitro phenol

_ W‘ﬁ ﬁﬁw & & ~ in 'NMR. spectijum-? ; 442=6
(e) What is reference electrode ? -Give two B WNMR @WﬁZW9 Gt ﬂﬁ@ﬁﬂ. Gil
cxamples with detalls. 1#45 0 NMR m@*ﬁfﬂ@‘v @3‘6‘1. S AT
el [y wis e 70 Sigaet 7 =en3 vt e - S

4. Answer the followir}"g questions : (any titree) |

woTe il e Bed B 2 (R RAs)

(a) ,(i), ‘What is the main advantége of

double-beam photometer- over
single-beam photometer ? Give one
example of beam source used in

®) @)

(i)

Give a note on scintillation process
and workmg mechamsm for

scmtlllatlon_ counter. 3+5=8

o A S PP OH

Prfeee R '
What is Auger electron.? How does
it act in X-ray photoelectron

UV-visible photqm_eter. T 3+1=4 ? O 141=2 "
EW_ I FHHR m R ?’Eﬁﬁ?ﬁ Specz:i:;o’ﬂp; Wg‘ e @
§2W 1 @R FRUTE? UV-visible we g% 3 @S @
R ﬁm—wm?ﬁn@em by o R h
W‘T | AL
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()

(d)

(e)

()

(@)

V)

(1)

(1)

What is neutron activation
analysis? Give any five

applications. 1+5=6
oG GfFren [eiad &2 3 K
256 IR T |

What do you understand by the

‘fingerprint region of an IR

spectrum?  What is its

significance ? 2+2=4
RIS oI 3feret 6 ge 2 239 ooy
&2 . ‘ .

Write the principle of isotope
dilution method. : 6

125571 eTgFel Awod JeTog 72l |

What is photoacoustics ? Write two
applications of it. ' 2+2=4
FT GRS TS T2 29/ 707 &g o |

Write briefly about the five types

of radioisotopes. S

Ao ([ oTEzEE ] A bt el |
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loes ling of
How does ‘the coupl

i mass spectrometer Wlth_ gas
chromatography help in quahtatlve
and quantitative analysis ? S
wq g WoES (R FQACETTS F1O
Sl R BEIERE SN AEAP T

FEE A IE?

| 3000
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