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RHEOLOGY & CHARACTERISATION OF POLYMERS

Fraffa o - da W) e 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70

A () wEmyeT sFErd 8, 9 4 @ el R & 3w il |
Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.
(ii) N F¥T F G YTl B FAIR T G197 §T Hord |
Solve all parts of a question consecutively together.
(iii) ¥ ¥ H 73 98 8 0T Fford |
Start each question on fresh page.
(iv) @ 9rer 7 3R 8 @1 i 7 3ush sga S AT 8 |
Only English version is valid in case of difference in both the languages.

. (1) g % YaTg $1 S Heedl 8

(a) TERA (b) Teresh

(c) afesm (d) I HE SIS T8
Study of flow behaviour of matter is called

(a) Chemistry (b) Rheology

(c) Optics (d) None of the above

() wgo faer s 2, faeas — agers et frm 3 st g arfee
(a) Feme-foams wdn (b) TgaS-ageH JHI

(c) I gl (d) w7
For a polymer solution to occur, the solvent polymer interaction should be
higher than the following :
(a) Solvent-solvent interaction (b) Polymer-polymer interaction
(c) Both of above (d) None
(3) Iy W W g5 faead BiaT 8
(@) @ (b) fersmim
() 2 (d) s
At molecular level, the polymer solution is
(a) Homogeneous (b) Heterogeneous
(¢) Both (d) None

(10f8) P.T.O.
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ot 2q e sty feraor o g T ®
(a) wES faera (b) e faerE
(c) wiciigs fae (d) HETE
Broad molecular distribution curve is found in case of
(a) Polymer solution (b) Regular solution
(¢) Colloidal solution (d) None
o T faera i el % Hed HH
(a) FATAR | (b) BRI
() @ @ HETE
In dilute polymer solution, the chain-chain interaction
(a) iszero (b) exists
(c) Both (d) None
7% & FMEHHER
(a) wiee o fopfa (b) e o fapfa 6t
(c) wieEdt o $ (d) vive= =gl
As per Hooke'’s law
(a) Stress o Strain (b) Stress a Rate of strain
(c) Stressa Strlain (d) Stress = Strain
% % T bl TR et foRan S @ -
G
(a) S=G-%E;' (b) S=%
(¢) S=GE (d) S=%
The Hooke’s equation is represented by
dE G
@ S=G-g ) S=%
(¢) S=GE (d) S=§
e % iR ) FeER et fean ST ? -
dE
@ S=Gm ®) s=Cedt
d dE
© S=ng @ $=6-g
The Newton’s equation is represented by
dE dE
@ S=g " ®) S="--d
dt dE

(¢ S=n-g @ S=G-g



PL302

(30f8) 167

9) & za foit vamar el i o w fofo Tl el 2, Feea

(10)

(12)

(@) =gt (b) AR
(c) TEAR d) HEIE
Such liquids in which viscosity is independent of the rate of strain, are called
(a) Newtonian (b) Non-Newtonian
(¢) Dilatent (d) None
Aot wieet Fraram welfa fem s 2
{C l_l \/__ T \
S
E—>
(a) (c) @

Maxwell model is represented by

ot A A\

E—>
(a) (C) (d)

(11) =ige aiss ﬁf@mqa%mi’zaﬁaaf&mﬁmm%

(@) F@enH (b) FHFIRR

() IHIEG Al @ =

In Voigt model, spring and dashpot are arranged in

(a) Series (b) Parallel

(c) Bothabove (d) None

I g o v o v Pef et 2

(@ wfiwa (b) el

(© Felifi=m (d) IN®HY P TE

In non-Newtonian liquid, the viscosity is dependent on the

(a) Stress (b) Strain

(c) Rate of strain (d) None of the above
(13) SET % Hee Tghid id 8

(a) ¥ =l (b) ST

(c) wEH-HeIR s (d) FHIABETE

Polymer melts show

(a) Viscous nature (b) Elastic nature

(¢) Visco-elastic nature (d) None of the above

P.T.O.
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(14) wgere faaa! 6 wmar g
(a) 3aEa ) Ffea
(c) Sulh Qi (@) WIS
In polymer solutions, viscosity will be
(a) anaverage (b) constant
(c) Bothabove (d) None

(15) =g i frormem wepf i e g wefdfa fe s -

(16)

(a7

oo s

?

t—>
(a) (C) @
The relaxation process in polyrnem is exhibited by

A N\

4

t—> t—>
(a) (c) (d)
TEwRS e = g smfi‘hﬁwrm 2:
1l | | 1
dE dE dE dE
dt dt dt dt
e S —) s — S —
(a) (©) (d)

Pseudoplastic behaviour is presmted by

I § ) Ho
a a @
dt dt

S —> S —»
(a) (©) (d)
W%mﬁhmﬁﬂnﬁqﬁ%mmﬁqﬁ@?ﬁﬁ
(a) Ferpfa b) whies
© fehifix (d) wEmE

In dilatant behaviour of polymers, increase in viscosity is observed with increase
in

(a) strain (b) stress
(c) rate of strain (d) elongation
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(18) 21w . frar & reee ¥ T B @ :

(a) Toreeefiaan (b) T SHEER

(¢ ot ) aTrfaE YR

D.S.C. is used for studying

(a) Crystallinity (b) Melting behaviour

(¢) Solubility (d) Molecular weight
(19) &. \‘sﬁq ﬂ%ﬁﬁmmﬁhﬁmm%

T
"R % R % R %
ag—>
(a) (©)
TGA is exhibited by
1
wt % Wt % wt %
Temp.—> Tcmp ——lp Temp.—
(a) ©

(20) Wﬁﬁmmﬁﬁﬂaﬁmmt

(a) dA.WHE, (b) ErumH.

(c) ASu @ #HAxT

Melting point can be determined by

(@ TMA (b) DSC

() TGA (d DTA

@n

g % it R Frawn b e gr P fee s e 2 -
(a) et wideE TS by Hshu.
(c) AwT. (@ ZuaH.

Molecular weight distribution of polymer can be determined by
(@) Gel permeation chromatography

(b) TGA
(¢ TMA
(d DSC
2) m%@!hmﬁﬂmﬁﬂﬁmﬁmmm%
(a) Huad. (b d@L
(c) Astu. (d) 3. AR, TaRgH
Heat distortion temperature can be determined by
(@ DSC (b) TMA
(c) TGA (d) IR spectrum

167

aq—>

(d)

Temp.—>

(d

P.T .0 .
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(23) Wﬁmﬁaﬂ?ﬁsﬁq&éﬁmmﬁqmwmm%:

(a) dTH.U (b) FruaH.
(c) TH.3.TA. (@ &
The surface topology and composition of polymers is observed by
(@ TMA (b) DSC
(¢) SEM (d TGA
(24) wEeHI 1 FIT wgA A P H Ffg adi 2 -
(a) @iwRA" (b) HaRar
(c) Ik A (d) =HETE
The following is improved with the increase in the curing of polymers’
(a) Sofiness (b) Hardness
(c) Bothabove (d) None
(25) e gr - anfoees ft =1 var e STa @
(a) -1 faverym () Adw.
(©) WIW. @ dwmx
Intra-molecular distances are observed by the following :
(a) X-ray analysis (b) TEM
(¢) SEM d TMA
(26) 33 g % fore wftrami-foepfar = g 2
t f f 1
wiwa bler Gl wias i
famfr— ot —
() (b) (©)

For rigid polymer, stress-strain curve is

s:ra;rs Smf i Stmss’ Stre;rs /\

Strain Strain —> Strain —> Strain —»
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(iii)
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YA YA el TEd &

(a) HHAT I (b) TATEAT 1 U

(c) JUUREGHI d) ®ETE

Visco-elastic fluids have

(a) Viscous properties (b) Elastic properties

(¢) Both ofabove (d) None

T % I Higgerd | avead @

(@) e gEa (b) A gEdl

(c) il W @ T

High modulus of elasticity means

(a) More rigidity (b) Low rigidity

(¢) More brittleness (d) None

T, a5 § @I 3 WA SAHI el 8

(@) ¥ ) T

(c) I QM ) HETE

Chain-chain interaction in concentrated polymer solution is

(a) Zero (b) Not zero

(¢) Bothabove (d) None \
T el i g T ]

(@ ~EaiHH T () TEAIH! B TR
(c) I gl @ HETE

Inertia in polymer solutions is due to

(a) long chain length (b) short chain length

(¢) both of the above (d) none (1x30)
Al % P saEr ! TRTE hIf |

Define Newtonian behaviour of a fluids.
e frerl & 319 &1 aeEa 8 7

What do you understand by polymer solutions ?

et wTe 3 9. . Fveor & - SHe ¥R 8l 2 ?

What are the information, you get from the D.S.C. analysis of a polymer ?
Ty SR gERI AR @ ?

What are time independent fiuids ?

9 U a1, e forer # i e i |

Differentiate between dilute and concentrated polymer solutions. (2%5)
P.T.O.



PL302 8 of 8) 167

3. agee U ar faeee  faran @ s aansy |
Differentiate between polymer solution and regular solutions in detail. (10)

4. ol % ity wisa ) wEw @ e uise o farargEs sareT $IfT |
Explain Voigt model with the help of mechanical model of fluids. (10)

5. FEa-aT-TverT ¥ 3 T auea # 7 fafm yeR % wichind 1 gaeh g faverr e

woR A T3 siar 8, a9Ese |

What do you understand by differential thermal analysis ? Explain, its methods of
analysis of different types of polymers. (10)

6. Fmwm ﬁﬁ'ﬂ'ﬁh; ferar=mn i
Describe the following in detail :
() ..
G.P.C.
(i) Ashu
T.GA. (5+5)

7. Ui ¥ PRI SIEER § 9 7 Gugd & 7 Fie Hise & geEdl | e
i i =men Hifaw |

What do you understand by retardation phenomenon of polymer ? Explain it, with the
help of mechanical models ? (3+7)

8. uieh ¥ waa-t favau | w1 sIHEH WTH adt 2 7 gaeh! fven fafy @t e 6
HeEEdaT & =ure $ifau |

What information you get from X-ray analysis of polymers ? Explain its analysis
process with the help of line diagram. (4+6)

9. Trafafaa w feuft fafig -
Write short notes on following :
() Feoawm wafi
Relaxation phenomenon
(i) 378, Trhdt

LR. Spectroscopy ' (5+5)




