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RIIEOLOGY & CHARA ATION OF POLYMERS
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CTERIS

@

wr?vw qfuTitqqY'dqsfr I dqwt r

All fuestions are compulsory and each question is of 1 mark'

qfr smald emrali dt ffiC afdq? ayn a? qm * t

only Englishversion is valid in case of dffirence in both the languages.

faqlfrRsrq :Yzia 1

Time allowd zYz llourl

tqlqoaq Eizs': 30

[Maximum Marks:30

qle 
' (t)

Note:

(ii):
:

a

t'iu-
i-I 1.1. ofr*q{ a1k<a { 'iuordt 

qiT q=r+*r

Eidrt
(a) roo/o (b) 5%

(c) r% (d) 0%

2. g+. *. q+{t{Er { qfds-f, qi kfn {
TFET*I Ej-dT t
(a) uftrffi €fu5-d

(b) qfd{n *+i
(c) rfd{d:fu5n
(d) cfdqH *ffi

3. qatudc,wrfticfitaftnqrqmrt
(a) S: (dE/dt)rl

(b) 5:1dUdE)rl
(c) 5 = laUdt/t1
(d) S = (dvdE)h

A dilute solution is one when chain-

chain interaction is

(a) t}o/o (b) 5%

(c) ro/o (d) 0%

The relation between stress and strain

in Hook's equation is

(a) Stress cc Strain
I

O) Stress '. 56-,
(c) Shess : Strain

(d) Sfress * Strain

The Newton's equation is represented

by
(a) S: (dE/dt)rl

o) 5:1dUdE)n
(c) 5:1dE/dt)/t1
(d) S : (dUdE)/rl

P.T.O.

3.
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4. YqH-Eq rflqT d sr{e'Iu qEr6R }rfild
tdrt

+v
S+

+N
S --)

(a) [l / .,)O,V
S-+

(c) +,r,,
S-+

5. ffia qrsm it fin'r e ffa +1 v*r
qfisrEHt
(a) {rEIr;lItR
(b) ,tcotr€
(c) (a)q (b)dii
(d) st$ftT

fr-qtsm 6t nffird+,,{i qrer ils't(a)!Lo)lZ
E+ E+

q+T{ km++ ii ,iqmrdt *i lt<ri tet
(a) sRrrIFI

(b) {trIFT

(c) oti mn+
(d) s+*Tfi

kdrfi it vqr=rer *sfr sf{ sqtr rfi *fr t
(a) Ifm{ knr{ it
(b) d?fuRkffi{ii
(c) (a) qq (u) +it
(d) +tS rfi

(c)lN (d)lL
E-) E-+

7.

8.

4. The dilatent behaviour in "t:t-'
elastic materiats,, *?*t*,1 

risco-

(a, +2.,+v
S+

In Maxwell's model springs and

dashpots are arranged in

(a) Parallel

(b) Series

(c) (a)and(b)both

(d) None of these

Voigt model is represent by the graph

(a)!LG)lZ
E+

S-+

NS+

(c, +la ,,+
S+

5.

(C)IN
E+

E+

(d)lL
E+

7. In polymeric solution the chain
lengths are

(a) Not equal

O) Equal

(c) Semi equal

(d) None of these

The viscosity will be an average and

will not be constant

(a) in regular solutions
(b) in polymer solutions
(c) (a) and O) both

(d) None
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' s. qfr qqrTdr ffi <r qr t+tr rfi q.tfr t,
dre+t ott
(a) a1-a-qdtr++ r*
(b) qdFn-+ re
(c) ffir*
(d) cm-kfd rd

qrqrqiTql t*tr{ kdr{ d {aFffi
nqr6tcifi6***
(a) efei.ams+\'d srqdi'eqddm

O) srrdta \,?i qdftqr arcrdr

(c) qd rdtk+. qq {l+{ak++
ElErdR

(d) +iTfi

qe ft{rr si M.e +} qrn<n *gr qldr

td rs crsd *i sat t
(a) tffi+m
o) *c
(c)ffi
(d) +ttftT

ffi*ii{frffis{qtfcr+i
{Tflri qmr fr-so t
(a) iwa-n
(b) TaHq't
(c) ;tT{-e1atffi

(d) dz

metqrt qi rffiH o,ror t

(a, !Lo, !l/-

11.

{
t

t

1

Y,l-

\>-

\

12.

13.

t-+

(c) ll\
l\

t-+

t+

(d) lb

(3) 2lt4

If viscosity is independent of the rate

of strain, then liquid is said to be

(a) Non-Newtonianfluids
(b) Newtonian fluids
(c) Strained liquid
(d) Non-strainedliquid

Two types of deviation from
Newtonian flow are commonlY

observed in polymer solutions

(a) Pseudoplastic and dilatent
behaviour

(b) Dilatent and Newtonian
behaviour

(c) Pseudoplastic and Non-
Newtonian behaviour

(d) None

The relaxation phenomenon of visco-
elastic fluids are explained by model

(") Maxwell

O) Newtonian
(c) Non-Newtonian
(d) Voigt

The retardation process in polymer is

9.

10.

11. When spring and dashPot

combined in Parallel mode' then

model is known as

(a) Muwell
(b) Voigt
(c) Visco-elastic
(d) None

are
the

12.

13.
de,rnonstrated by

Tl ) t
(a) el / O) E

l-/
t -->

(c)lN(d)l
IL

t-+

t_L
t-+

P.T.O.

t+
t -+
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14. m*f,{ C ,iqar€ci +t aitfld wqrt sr
rriil Frlrqtwvoart
(a) *.q{.*. t
(b) *.*.q. t
(c) Efr.ci'fr' t
(d) S.qc.q.t

15. rer{ qrS{H tm (Tr) iFI rt-dT Etrlt-qt

=nrrt

16.

(a) S.r's.S. i
(c) qffi-tt

O) *.fi.S. t
(d) rrs.tltc. t

{i-*'R B1 q-ffr dffi \'d {-frH Er
rrff Ffirqr qilr t
G) q'€.tqc. *
(b) sn$.s{R. dffifit'
(c) \'+s.qR.s. cxRD)
(d) +ttftT

qk ffi .il.Fftrr *t qdr+trr furdqur
i[ qr-ve srFrot d
(a) aftr+H}+d
(b) qcH}+n
(c) dr+q rtffi
(d) ilfr-swdsm

m*rt i[ e[iil: qre{+,$ *r q-ff ?FItqT
qrn t
(a) qffi.€rrc.*. t
O) zttqq. t
(c) sTrtsrR.-+{Ft
(d) *-q.q. t

afl{.qrr.-@fr t qi-*c{ i5t

ffisq +ri s{qdT urnqt qrat t
(a) {sdrcit 616<r* +r

O) ffi*Eqr
(c) qclrq{ Er
(d) ,iqdrsif * Eii*,qrr*.rrrf6sl

17.

r8.

19.

(4) zl84

The average chain lengths can be

found from
(a) DSC

(b) rGA
(c) GPC

(d) DMA

The glass temperature (TJ is

measured by
(a) DSC (b) GPC

(c) X-Ray (d) SEM

The surface topologY and

composition of polymers are

observed by
(a) SEM
(b) IR-spectroscopy

(c) X-ray-Diffraction(XRD)
(d) None

In the thermo gravimetric analysis of
any polyrner showed more char yield
then

(a) It is more degradable

(b) It is less degradable

(c) Therrrally stable

(d) Thermally unstable

The intera-molecular distances are

observed by
(a) xRD
o) rEM
(c) IR-Spectrum
(d) DMA

The IR-spectroscopy analysis of
polymer tells about

(a) Chain length of polymer
(b) Crystallinity of polyner
(c) Amorphousnessofpolymer
(d) Functional groups attached

from chains

14.

15_

16.

1'
17.

18.

19.
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zo. d*stq+fr'qtd*tdr-{{t
(a) IHrf iFt sItrFH

(b) {{qqr sr 3Fry{
(c) ettffi .cruJqrtfi aulqq

(d) tfreniqffir cfi stt+fi

zt. *.q'c.q. anrMwrtoqr qrar t
(a) ffiq1gcd{
(b) drfu qfir++{

(c) l-*<is.
(d) sdfr'r

22. r'q.tw. t emry++Etdrt

(a) qir*idl-fr

(b) fislmt-S

(c) {rfiqFr*.{q)-w
(d) +t$ Tfi

i. 23. *.fr.q. *r lrqfrm 6i-drt

Tl.. 1l
(a) ,"t v"l \ (b) $Yo

loss I \ loss

Ti:mp-+

(c) -Ll / (d) *1,
toss I ./ loss

Temp+

L
Temp+

L
Temp-->

sfffim qd tdfn + +q ei um
or-dri( ql*$f, rrfirtq,mt
(a) {frdr
(c) Bi{dr

zs. .fidwii Hifr'I ctdfld {6i t {6-fr t
(") sirl{dr

(b) sd& sdrdr
(c) rrfiqrdl
(d) 6ttTfi

s

O) ;rqdt

(d) $irJfdr

(s) ztE4

The reology of polymers mean

(a) Studyofflowbehaviour

O) Study of structure

(c) Study of average molecular
weight

(d) Study of reactivitY

The TMA analysed the PolYmer for

(a) Dimensional change

(b) Thermal change

(c) Melting point

(d) Curing

The study by SEM related to

(a) MorphologY

O) Rheology
(c) Chernicalcomposition
(d) None

20.

21.

22.

24.

25.

23. TGA scan is denotedbY

(a) -ll\ o) *1"
toss I \ loss

Temp+

il./1(c) *t y.l ,/ (d) wt %
rc""|/ loss

TemP->

L
Ternp+

L
Ternp+

The area under the curve in graPh

between strss and strain represents

(a) Toughness (b) Soffness

(c) Hardness (di Brittleness

As curing percentage increases, it
increases

(a) Brittleness
(b) Surfaceharness
(c) Surfacetougfuness

(d) None

P.T.O.
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26. *.*.q.d.qs.{fr il+.+ct 61 gq+rr

+frqt*,qr qrdr t r

(a) Tm

(b) r,
(c) gr+vfr-ffir

(d) ffiaf+et

27. qfd{d vs. md Erfi {tct q *T$ qt*c{

2lE4

26. DTA/DSC is used for

(a) T-

(b) r,
(c) SolubilitY

(d) CtystallinitY

27. In stress Vs. strain curve the hard and

brittle polymer is denoted bY

L
E --+

N
E-+

/t.

I

S

I
S

of
28. m*sr +t ffileFr* ctd{ril flH fucr

qmr t
(a) DrA t O) xRD t
(c) DSC t (o DMA i

q*ct + Effiq Hq iIFT +t
ildfl+,qr qrer t
(a) *.qc.q.t
O) sn{qr-S{fit
(c) *.*.q. t
(d) qffi.err.S. t

ail+.srr-+dqq i[ c-u ar+r enqfr +{r
iil wrq *dr t
(a) 3000 - 3100 crn-r

(b) 4000 - 4500 cm-r

(c) 1180 - 1360 cm-r

(d) 2800 - 3000 cm-r

?8. The crystallinitY Percentage
polymer is determined bY

(a) DTA

(c) DSC

(b)

(d)

The heat deflection ternperature is

determined by

(a) TMA

(b) IR-spectrum

G) TGA

(d) xRD

The range of wave number of C-H
bond in IR-spectrum is

(a) 3000 - 3100 cm-l

O) 4000 - 4500 cm-r

(c) I 180 - 1360 crn-r

(d) 2800 - 3000 cm-r

XRD

DMA

29.29.

30.
30.

V
E+

N
E-+

t
S

6ic-qfiriT+Tart

(a, ltr
E+

(c) Il ,r' (d)

l/
E+

il
(a) '[ I 0)

E+

Tl -1/(c) "l/' (d)

E-+

t
(b) s
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RIIEOLOGY & CHARACTERISATION OF POLYMERS

ftqfft6ssq 
' 
*<dl1

Time allowed : Three Hoursl

(iii)

{i")

letflm,,tm sitr: 7o

[Maximum Marks :70

alz ' 0)
Note:

(ii)

swrcqr atfuqit, YTYCC ffi cfq#.rrrs?Filq' I

Question No. 1 is cornpulsory, answer any five questions from the remaining.

cdmvw #uq? qd dtfr@t{v?rstz{d'zdfqq r

Solve all parts of a question consecutively together.

sd6nw # T+ ?sd rrrPr dfq1 t
Start each question on afresh page.

ql+,r,qrc# d.,rfirdi+ 4t ffi C .rdqi qgn a? qa { 1

Only English version is valid in case of difference in both the languages.

.At

1. (i) {qH-rrdn€I ir{FT flt *i t t
What are visco-elastic fluids ?

(ii) a1 qq trqfi*rrfutrm ii wr srfr{tfl t z

What is the difference between dilute and concentrated polymer solutions ?

(iii) fi{aftm ffio.rfl4 qr *i t t
What areNon-Newtonian fluids ?

(iv) ps fufs61qrd rm ri emc qr qrs& t t
What do you understand by timedependent fluids ?

(v) arq-itqifioffiqur t srFI irn scrd t t
What do you understand by thermo-gravimetric analysis 2 (2x5)

(r) ftfrrr kffi{ w wrcrq kffi{ il wr sf,d{ E't+ t r
What are the differences between polymer solution and regUlar solution ?

(ii) vqr+-rerer rrdt sqmn+i (€li tq dfrcmsm or quiq +1Hq t

Describe Voigt model to explain the behaviour of visco-elastic fluids. (4+8)

(7) P.T.O.
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3. y{rH-rer€[ a-rcit tq*rnai {f,flr+ iq fiErgvH fi5+fqqT afi fq€Tnt quiq dfuq' I .

Describe retardation phenomenon in detail to explain the behaviour of visco-elastic

fluids. ' (12)

4. fufrt{Frn Sftr idfrdafr t enq Hr {qgrd t r e$+ 6ru rgr*t + ffiqq +t frfu mr

quir dtqq r

What do you understand by Differential Scanning Calorimetry ? Describe its method

of analysis for PolYmers. (6+6)

s. sgffiii*ffisurfu rgfiT eni naqq"ffisurfrFr E'r quhqfrfqq I

Describe Thermo gravimetric analysis method used for the analysis of polymers ' (12')

6. til{qrffifafug:
Write notes on the following :

(i) en{.enr. Wfr
I.R.SpechoscoPy

(ii) q'{.tqc
s.E.M. (6+6)

i. +mcrlr{wr EnTqild-+i+ffisurqresh61frq t *
Dmcribe the analysis of polymers by gel pe'rmeation chromatography. (12)

8. fiTqtutuddtffi*q{{kqffi fufus,

Write short notes on any two of the following :

(i) fiffis{fir+tmr
Relaxation Phenomenon

(ii) *.q.q. fqdfffi.ffisur)
T.M.A. (Thermometic AnalYsis)

(iii) \rfr-|furdcrur
X-RayAnalysis (6x2)


