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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 5th Semester Examination, 2021-22

CEMGDSEO01T-CHEMISTRY (DSE1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. aNfes I 70E KNG ‘2"7'/VW faet FC 1
Candidates should answer in their own words AT ST ST I AT TN
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Answer any three questions taking one from the each Group

GROUP-A
(Units 1, 2, 3, 4)
1. (a) Define monomer and repeat unit. 2
AN @R 7RIgRe 953 IReRio Fel|
(b) Which of the following polymers lacks the ability to exhibit tacticity? 1

fffie sfFmaefes sy @Ei tacticity 2vq FToR SO AR ?
(i) Polypropylene  (ii) Polystyrene (ii1) Polyisobutylene

(c) What is functionality? Give an example of bifunctional monomer. 2
Functionality ¥ ¢ Bifunctional SIS 4% (6 Swizgel 7€ |
(d) Write down the structure of the following polymers. 3

(1) Phenol Formaldehyde Resin
(i1) Styrene Butadiene Rubber (SBR)
(iii) Nylon 6,6
e sfmaefm soafe @
(i) (o1 TAfERIET @
(ii) 75i2fw ATHreEA A (SBR)
(iii) =T 6,6
(e) What is meant by step polymerization? Name two polymers with structure 1+2+1+1

synthesized by step polymerization mechanism. What kind of catalyst is
generally used in coordination polymerization? Give one example.

G siferfaceia e F @I ¢ 97 IR e Aferaifacena afer
Teoiy yfb “femicm @ @l SR A @G sAfemificeeie AkEes F
FR(E SFAT PR A R 9 G0 SriRge wie |
(f) Define degree of crystallinity of a polymer. By which instrument we can 3
determine crystalline melting point of a polymer?
@3 AfTIEE FoFoR WGl FeR© I @I IE NG SN ARG
o5 e fodiae Face 7 9
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2. (a) What do you mean by homopolymer and copolymer? Give two examples of 2+2
each along with their structures.

RN-+foTR ¢ @F-Afem we F @@ 9 ToAFronr efo e 1 Fw@

Tz wis |

(b) What do you understand by the degree of polymerization and extent of 3
reaction?
AfTRIRCEtR Wal @ [ i Ie7ce F @@ 92

(c) What is ionic chain polymerization? Highlight the role of initiator in chain 1+1+2

polymerization mechanism. Give name of initiators used in cationic and
anionic chain polymerization process (two in each case).

(initiator) SRR TCAN1 ORI € SR *ele e Jaze el
SRICR T G (2T AFIER 716 FCH) |

(d) Give examples of any two commonly used initiators in free radical 2
polymerization.
I TF SARTIRIZIEHE ALREISIE I958 @-GICT 116 initiator-a3 Swzde wis)

(e) What is the structure of a polymer crystal and how do we characterize it 3
experimentally?

HAfeTI FAER 910 F 4R AR Freid @fbeE *ArEFeE @RETe F91 ?

GROUP-B
(Units 5, 6, 7)
3. (a) Differentiate between elastomer and fibre with example. 3
TRFIZ elastomer R FIRANCEE T 2N |
(b) A polymer sample contains 200 molecules of molar mass, M =1x10°, 300 3

molecules of molar mass, M =1x10" and 500 molecules of molar mass,
M =1x10°. Calculate M, and M,, for the sample.

3B AT T M =1x10° WRE B3 200, M =1x10* WiRF ©z@ woofb
aR M =1x10° 7T S ¢oofs w9 Witz T M, @ M, el SN

(c) What is intrinsic viscosity? 2
wreffZe AT F 9
(d) Discuss how to determine number average molecular weight (,) of a polymer 4

by osmotic pressure measurement.

wferRe Biv sifamist 7@l Afemicag w4t v SRS 1 (M) Fiem w3
&l
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4. (a)

(b)

(c)

(d)

5. (a)

(b)

(c)

6. (a)

5256

What is glass transition temperature (Ty) of a polymer? 7, of perspex,
polystyrene and nylon-66 are 105 C, 100 C and 45 °C respectlvely What is
likely to happen to a sample of each of them, if it were hit by a hammer at

(1) 0°C (i1)) 20 °C  (ii1) 80 °C (iv) 120 °C? Give reasons.

AT AP QAR Simial (7,) I F @R 9 AP, «frsiRie ok
BT 66-97 T, INECH 105 C, 100 C 8 45 °C A &fof TH-F (i) 0 °C
(ii) 20 °C (iii) 80 °C @& (iv) 120 °C O&NAR @30 YT 7 SAMS T4 27
O3 6 WBCe #iica of lRepTR @Il

What do you mean by Molecular Weight Distribution (MWD)? Point M,,, M,,
and M, in the MWD curve. What is the value of polydispersity index for a
monodispersed polymer sample?

R eee KB (MWD) FeTCe F @R ¢ iRT eod R @b M, M, €
M, ' e @ @3 ofs KIS (monodispersed) #fferim TaR RS
A -9F W T 9

What are thermoplastic and thermosetting plastic?
AATET @ Acficie 2ifses F o

Degree of polymerization of PMMA (Polymethylmethacrylate) is 1000.
Calculate the molecular weight of PMMA polymer.

PMMA (~ifetfeizgeTeifecet)-aa “fermiface=a @l 10001 PMMA Al
RICIEEACERTERE

GROUP-C
(Units 8 and 9)

Briefly describe the preparation, structure, properties and few important
applications of any two of the following polymers.

(i) Polypropylene (PP) (ii) LDPE (low density polyethylene)
(ii1) Phenol formaldehyde rasin (iv) Nylon 6,6

ffafie sfemmelm T @-@iet 9t s Sestine, 0w, @REy ek 729
FRCFCH 61 TN

(i) =feratif*fer (PP) (i) LDPE (s oy %2 ifeizfafer)

(ili) e FHEGRIZTG @G (iv) N2ET=-6,6

Write the structure of polyaniline and polythiophene
Polyaniline €3 Polythiophene-<d3 91« FIHCI ETC2l

How can you prepare polyurethanes commercially?
rei Aol sfezsEed awe T4 2

Using Flory-Huggins theory for polymer solution deduce an expression for the
entropy of mixing.

HfeTi Tl e @FifR-2oe o 92T F0R e a=GHE @ TR Sotoime
N

1+3

2+1+1

4+4
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(b) How can you prepare phenol-formaldehyde resins? Write down all necessary 3
chemical reactions.

O @Fe-THeRET @E 2d¥e FUE ¢ FFe e aaee [fEne
GTeN

(c) Discuss how dopants increase conductivity of the conducting polymers. 2+3
Discuss the structure and applications of Polyacetylene and Polypyrrole.

(Oleoefe Frola ofte +faRl sfemmeflm kel I @ wiEwa FEi
AfeTenfHbim «ak “femREE-97 soFe ¢ wmesf g™ @t

N.B. : Students have to complete submission of their Answer Scripts through E-mail /
Whatsapp to their own respective colleges on the same day / date of examination within 1
hour after end of exam. University / College authorities will not be held responsible for
wrong submission (at in proper address). Students are strongly advised not to submit
multiple copies of the same answer script.
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