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RHEOLOGY & CHARACTERISATION OF POLYMERS

Frafia g . dH ] [Aftrean 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70

Pz. () 5w a8, 99 4 @ feg] IR F I o |

Note : Question No. 1 is compulsory, answer any FOUR questions from the remaining.

(ii) TR T % G4t 9T %) FHAR U G & Ford |

Solve all parts of a question consecutively together.
(iii) 5% ¥ 1 79 78 @ FRE] o7 |
Start each question on fresh page.
(v) @ yrIaT § e g7 #1 Rt A s e 8 A E |
Only English version is valid in case of difference in both the languages.

1. (1) uiehwd & feersh 2
(a) WATE % SAGEN I JEFIF HTAT |
(b) witrerer 3T farepfa &1 31 e |
© (a)F (b) T
(d) g &

The rheology of polymersis .
(a) To study the flow behaviour
(b) To study the stress and strain
(c) Both(a) & (b)

(d) None
(2) o et e § sEens ey g 2
(@ A (b) A
(c) =i (d) i
The dilute solution of polymer is one when chain-chain interaction is —
(a) -Zero (b) Maximum
(¢) Minimum (d) None
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i <1 ise wefdia &t 8

(a) ITHGH FI (b) Freemstd
©) @9 @) (d)

The spring model represents to —

(a) Amorphousness (b) Crystallinity
(c) Both (a) & (b) (d) None
AT gieim faera § = 61 o gt 8

(a) THHA (b) IHHH

(©) (@3 (b)aH (d) T
Generally in polymeric solutions, chains length are
(a) Equal (b) Unequal

(c) Both(a) & (b) (d) None

g w1 | iaed (S) W faspfa (E) | w g 2

(@) SxE (b) Sx% () S=E (d) 18 &

In the Hook’s equation, the relation between Stress (S) and Strain (E) is .

(@) SxE (b) Sx ]% (c) S=E (d) None

drae nied § i ud St 6 a4y sqae ad 8

(a) @M (b) EHRR

© (23 (b) T (d) HRAA

In the Voigt model, spring and dash-pot are arranged in
(a) Series (b) Parallel

(c) Both(a) & (b) (d) None

=2 eI R Yefiid ga Bid 8

(a) @ Tt (b) TEE AR

(c) (a)d (b)aHl (d) HEAE

The fluids represented by Newton’s equation is :
(a) Time dependent (b) Time independent
(c) Both(a) & (b) (d) None

siftrret wd ferspfal % offe 1 7T o 3r=wla Seree wefifa e &
(a) ggar (b) T (c) SRl (d) WAl

The area under the curve in Stress Vs Strain represents .
(a) Toughness (b) Softness (c¢) Hardness (d) Brittleness
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(12)

(13)

(14)

(3 0of8) 1100
A i ferera & 3fiod ST g B
(a) >2000 (b) <2000 (c) =>3000 (d) WhI$AE

The average molecular weight of dilute polymer solutions is
(a) =2000 (b) <2000 (¢) 23000 (d) None

2 .ug. . F 399 3§ BT 2

(a) T (b) TguH

(c) gerrfiema @ (3 (b)TH
DSC is used to determine :

(a) Melting point (b) Tgvalue

(¢) Solubility (d) Both(a) & (b)

ufei & freefeafadt o1 wiosra sma e sman 2

(@ AHT (b)) TE-IE.(c) L. (d) i TE
In crystallinity percentage of polymers is measured by
(a) DTA (b) XRD (c) DSC (d) None

frergiordt gl § 9TaT 1 HH, €6 ST a2

(a) w2 | (b) =R

(c) sy & (d) e

On application of force on thixotropic fluids, the value of viscosity is
(a) Increasing (b) Decreasing

(c) No change (d) None

a2 varan o fapfa it @ w foft e 2, @ 53 e 2

(a) =TI (b) TEFR

(c) - ) (b)F ()T

If viscosity is dependent on the rate of strain, then fluid is called —
(a) Newtonian (b) Dilatant

(¢) Non-Newtonian (d) Both (b) and (c)

gal 1 F-=2iaaa yarE 2

(a) Higgranfees (b) SRR

© @3 @b)aH (d) HETE

The Non-Newtonian flow of fluids is

(a) Pseudoplastic (b) Dilatant

(c) Both(a)& (b) (d) None

P.T.O.



PL302
(15)

(16)

(7

(18)

(19)

(20)

(4 of 8)
qrcfie § 31 Fufareh gl T TaT T Al @
(2) UHE-IARH ) diwm.¥
(c) .3 & (d) &
The intra-molecular spaces in polymers are measured by —
(a) XRD (b) TEM
(c) RI (d) None
& um v, g wieited fagelyon & 3 g 2
(a) forfta gftadq (b) ardr aiEdH
(c) T (d) st
TMA analysis of polymers is measured —
(@) Dimensional changes (b) Thermal changes
(c) Melting point (d) Curing
wg 3.un. | fageryor far siman &
(a) tﬁwﬁsﬁaﬁ (b) T
CENOEIOLE (d) i TH
The Analysis of SEM is related to —
(a) Morphology (b) Rheology
(¢) Both(a) & (b) (d) None
eratafe aiehne 3 o &1 wiiwd sgm & aedl 8

(@) F@a  (b) H@ () Feal (d) W

In thermosetting polymers, increasing the percentage of curing, increases —

(a) Softness (b) Hardness (c) Toughness (d)  Brittleness

ToTE ZI=AT AT Bl ST A ST 3 8

@ Hwmd b AAH (© wWET (@ wiw,
The glass transition temperature is measured by the equipment

(a) DSC (by GPC (c) X-Ray (d) SEM

S i wd e ) sxaen W& &, @ AieH HEa

(a) dER (b) BeEaA

© (@3 b)) (d) hiETH

When spring and dash-pot are arranged in series, then model is called —
(a) Voigt (b) Maxwell

(¢) Both(a) & (b) (d) None
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(1) T e € AGTE! Ud HaIe 1 Ual ST aTell 99 2
@ @wad (b AT (© SAH (@) UH.3.00.

The surface topology and composition of polymers can be measured by
equipment

(a) DSC (b) TGA (¢) GPC (d) SEM
(22) SIS SRR gRT uieeR Jffe & S 2

(a) UielHT = 6 o (b) HTGE &

() Treens &= (d) ToraTewes @

Infra-red spectroscopy analysis of polymer informed about —

(a) Chain length of polymer (b) Amorphour region

(¢) Crystalline region (d) Functional groups
(23) wefifa % Tie % weu § TR TEdl

4 &t E = fagfa
E {t = 8393
t —>
(a) WA (b) Tauifa
€ (a)d(b)TH (d) A

Polymer characteristics shown by curve is related to —

T Where E = Strain
E t = Time

t —>

(a) Retardation (b) Relaxation
(c) Both(a)& (b) (d) None

(24) foreept-genfies 5o 21d 2
(a) 3R (b) T
© @3 b (d) i
Visco-elastics fluids are —
(a) Amorphous (b) Crystalline
(¢) Both (a) and (b) (d) None

P.T.O.



PL302

1100

(6 of 8)
(25) ferepl g Za1 2 A Hieer, @ Fof wd w9a stk ga wgF w9 4 8
E-AHUAR
(a) HH (b) 3IEA
(c) =8, T ITA (d) <hIS &l

(26)

@7

(28)

The mechanical model for Visco-elastic fluids are the combinations of time

dependent and time independent fluids - the statement is —
(@) True (b) False
(c) Neither true nor false (d) None

HTﬁa;w.[En‘:a.:{:E +Eviswus§ﬁmm%

elastic

(a) DeEae Hisd (b) drEeHTed
(© (2)d (b)TH (d)

The equation E__ = E . iic  Eyiscous FEPrESENtS

(a) Maxwell model (b) Voigt model
(c) Both(a) & (b) (d) None

gicfiad = <t 5. favomu @ s alar 2

(a) TguH (b) D

(c) MR ) T

The GPC analysis of polymer informed about —

(a) Tgvalue (b) Melting point
(c) Molecular weight (d) None

yftas (S) —>

EED yefdfa s & -
fagfa (E) —
(a) 7o FHH (b) I G
© (a3 (b)aHi d) s
|
Curve m; demonstrate to —
=
" Strain &) —>
(a) Hook’s equation (b) Newton'’s equations

(c) Both(a) & (b) (d) None
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(29) v Bk 2t 3 e et o, gt gt S g g 2 3 e

(a) 3EA (b) dHd
(c) TEH, T IAEA (d) ISR

The applied stress is directly proportional to the rate of strain in time dependent :
the statement is :

(a) False (b) True
(¢) Neither true nor false (d) None

(30) Afg wiefm & A 50, fagamor § ar-ses &l am iferes B9 8 ared 8

2. ()

(i)

(iii)

(iv)

v)

3. ()

(i)

(a) e faesfia g (b) u fomesfia g

(c) ardr fRrEm (d) hISAE

If the TGA analysis of polymer showed more char-yield, it mean the polymer

is —

(a) More degradable (b) Less degradable

(¢) Thermally stable (d) None (1x30)
el & geif¥ae sqarr @i afeafya i |

Define Newtonian behaviour of fluids.

“qfefit s faani-genfees uare 27 swsrsd |
Polymer is a visco-elastic material, explain.

aieftng <t ferrs & 319 1 /93 & ?
What do you understand by polymer’s rheology ?

Uil 3 faveryor i fari = faftr & m fafad |

Write names of any four methods for polymers characterisation.

o Uicti faemm e g 8 ?

What is dilute polymer solution ? (2x5)
=R wd A - gat it faramgds qui i |

Describe Newtonian and Non-Newtonian fluids in detail.

v Ud |ig wielit faee 1§ 3 wre Hif |

Differentiate between dilute and concentrated polymer solutions. (5+5)

Ry -zeniess yert & foru it niger 991 214 & 7 9 niea i ot aHgsy |

What is mechanical models for visco-elastic materials ? Also, explain Voigt model. (10)

P.T.O.
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fyy Y foram & fad=mn il -
Describe the following in detail :
G) drumd. (SeiRee S deriH)
DSC (Differential Scanning Calorimetery)
(i) ug-3 e
X-ray analysis (5+5)

What is Gel-permeation chromatography 9 Describe its method of analysis for
polymers with neat line diagram. (10)

w—mﬁ%wﬁmﬁ@ﬁmﬁ;ﬂﬁmwﬁmﬂﬁaﬂhﬁmt

Describe relaxation phenomenon in detail to explain the behaviour of visco-elastic
fluids. (10)

AR enfel faveieor & 319 @91 §9Fd 8 ?wﬁmm%%ﬁwﬁf&ﬁ:m
aui7 Fhifde |

What do you understand by Differential thermal analysis ? Describe its method of
analysis for polymers. (10)

frerffiga 3§ & feedi @ w aftra feoft fafEe :
Write short notes on any two of the following :
() w3

SEM
(i) T A e -gaes g

Time independent Visco-elastic materials
(iii) I wHTRT

Newtonian Equation (5+5)



