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Paper lll - POLYMER TECHNOLOGY / POLYMER SCIENCE / POLIMER CHEMISTRY

SUBJECT CODE: TA 2204
Time: 90 Minutes Marks: 100 x 3 = 300

1. Which of the following is an example of condensation polymers?

a) Polythene
b) PVC

c) Orlon

d) Terylene

2. Cellulose acetate is a

a) Natural polymer

b) Semisynthetic polymer
c) Synthetic polymer

d) Plasticizer

3. Which is a naturally occurring polymer?

a) Polythene
b) PVC

¢) Acetic acid
d) Protein

4. Which one among the following is a thermosetting plastic?

a) PVC
b) PVA
c) Bakelite
d) Perspex

5. Monomers are converted to polymer by

a) Hydrolysis of monomers

b) Condensation reaction between monomers

¢) Protonation of monomers

d) None of these

6. The mass average molecular mass & number average molecular mass of a polymer are
respectively 40,000 and 30,000. The polydispersity index of polymer will be

1
1

o0 oW
o = VA

)
)
)
)

7. In polymer chemistry, ring-opening polymerization (ROP) is a form of ----s=weeeemmeeee
polymerization in which the terminus of a polymer chain attacks cyclic monomers to form a
longer polymer

a) Chain growth

b) step growth
c) Metathetical
d)

cationic
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8. Living polymerization is a form of addition polymerization where the ability of a
growing polymer chain to terminate has been
a) Removed
b) Not removed
¢) Included
d) None of these

9. The functionality of a monomer means the number of bonding sites presentin it, e.g., the

functionality of styrene, acrylonitrile is ------ and that of ethylene glycol, adipic acid ig ------
a)1and 2
b) 1and 3
c)2and1
d)y1and 3

10. In polymerization ------------ is a source of any chemical species thal reacts with a monomer
to form an intermediate compound capable of linking successively with a large number of
other monomers into a polymeric compound.

a) Inhibitor
b) Initiator
c¢) Catalyst
d) None of these

11. In which type of reaction Ziegler Natta catalyst is used?
a) Polymerization
b) oxidation
¢) Reduction
d) Metathetical

12. Which of the following polymerization is also known as pearl polymerization?

a) bulk polymerization

b) solution polymerization

¢) emulsion polymerization
d) suspension polymerization

13. Which one of the factor not affecting the Critical micelle concentration point of a surfactant
a) Amphiphile chain length
b) Dissolved salts,
¢) The structure of the head group
d) Pressure

14. A process for the production of polymers from bifunctional and polyfun clional compounds
(monomers), accompanied by the elimination of low-molecular weight by-products is called
As

a) Polycondensation
b) polyaddition polymerization
¢) Copolymerisation
d) coordination polymerization

15. A suspension polymerization requires a dispersing medium, monomer(s), stabilizing agents
and initiators whereas emulsion polymerization requires water, monomer and a --------

)
b) additive
) surfactant
d) None of these

a) Catalyst
o
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16. Polydispersity index is defined as the ratio of

a) My x My
b) My / M,
c) M of My,
d) My = M;

17. When is the copolymerization said to be an ideal copolymerization?

a) rirz=0
b) rirz=1
c) M=rz

d) ri# 2

18. Molecular mass of polymers are expressed as an

a) average

b) median

¢) mode

d) percentage

19. Which method not used to determine number average molecular weight ?

a) Light scattering method
b) Membrane Osmometry
c¢) Vapor Phase Osmometry
d) None of these

20. Consider a polymer sample comprising of 5 moles of polymer molecules having molecular
weight of 40.000 g/mol and 15 moles of polymer molecules having molecular weight of
30.000 g/mol. The number average molecularweight ( Ma) of the polymer sample is

a) 3,25000 g/mole
b) 3,50000 g/mole
¢) 3,756000 g.mole
d) None of these

21. Which choice is correct for synthetic polymer substance?

a) Mn=Mw
b) MnzMw
c) Mw>Mn
d) Mw<Mn

22. Light scattering method is used

a) to find concentration

b) to find molecular mass of polymer
c) fo testelements

d) to find number of molecules

23. Which one of the polymer is not a flexible chain type polymer?
a) Polyethylene
b) Polystyrene
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c) Rubber
d) Nylon

24. Which is not the classification of copolymers?

a) Alternate
b) Random
c) Block

d) spiralled

25. Which is not the type of chain configuration of homopolymers and copolymers?

a) Linear

b) Branched

¢) Cross linked
d) Helical chain

26. Which factor does not increase the Ty value of a polymer?

a) Molecular weight
b) Plasticizers
¢) Crystallinity
d) crosslinking

27. In which one of the following method Glass transition temperature (Tg) cannot be
determined?

a) Dynamic mechanical behavior
b) Differential scanning calorimetry
c¢) Dielectric loss method

d) Universal Testing Machine

28. The temperature below which the polymer becomes hard, brittle and glassy and above which itis
softener and flexible, is known as  -------—-- transition temperature.

a) Melting
b) Boiling
¢) Glass

d) Fusion

29. Which one of the statement is wrong about the Tq

a) Directly proportional to molecular weight of polymer.
b) Directly proportional to degree of cross links

c) Directly proportional to flexibility.

d) Inversely proportional to plasticization.

30. Hydrolysis reactions use  -----------—---- {0 breakdown polymers into monomers and is the opposite
of dehydration synthesis, which forms water when synthesizing a polymer from monomers

a) Light

b) Initiators
¢) Water

d) peroxides

31. Oxidative degradation in polymers occurs as a result of a chemicalreaction that takes place when
the material is exposed to ---------

a) Nitrogen
b) Oxygen
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¢) Carbon dioxide
d) Ozone

32. Which one of the following is not the type of polymer degradation?

a) Thermal

b) Mechanical
c) Hydrolytic
d) Crosslinking

33. The reaction during which the molecular weight of polymer---------- is called degradation.

a) Reduce
b) Recycle
c) Increase
d) No change

34. Thermosetting plastics are formed by ------mnmeee-

a) Step growth polymerization
b) Emulsion polymerization

¢) Coordination polymerization
d) Suspension polymerization

35. The plastics are-----------

a) Semiconductors
b) conductors

c) Insulators

d) none of these

36. Polytetrafluoroethylene (PTFE), a strong, tough, waxy,
nonflammable synthetic resin produced by the polymerization of -=-=--wew--

a) Mono fluro ethylene
b) Trifluro ethylene
c) Tetra fluro ethylene
d) Di fluro ethylene

37. Which of the following material is not made by injection molding?

a) Nuts

b) Tubes

¢) Car handles

d) Electrical fittings

38. The operation of removing the burr or flash from the forged partsin drop forging is known as.......

a) Lancing

b) Trimming

¢) Coining

d) Shot peening

39. The important mechanical property of a material for extrusion purposes is.......
a) Continuity
b) Ductility
c) Elasticity
d) Plasticity
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40. Injection moulding is the ideal method of processing.......

a) Plastics

b) Thermo-setting plastics
¢) Thermoplastics

d) Non-ferrous materials

41. Compression moulding is the ideal method of processing

a) Plastics

b) Thermo-setting plastics
¢) Thermoplastics

d) Non-ferrous matetials

42. The physical mixture of two or more polymers that are not linked by covalent bonds is called

a) Polymerization
b) Dendrimer

c¢) Polyblend

d) Multiblend

43. For amorphous and semi-crystalline polymers, mixing leads to the formation of

a) Mechanical blends
b) Solution-cast blends
c) Latex blends

d) Chemical blends

44, The immiscible blends exhibit _

a) Excellent mechanical properties
b) Poor mechanical properties

¢) Poor chemical properties

d) Intermediate chemical properties

45, increases the flexibility of the polymer.
a) Resins
b) Catalysts
¢) Lubricants
d) Plasticizers

46. The percentage of the fillersis up to ___ total moulding mixture.

a) 20%
b) 30%
c) 40%
d) 50%

47. Lubricants are used to prevent the moulded article from
a) rusting
b) sticking
c¢) Not sticking
d) burning
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48. How many types of fabrication methods are there?

a)4
b)5
c)6
d)7

R are various chemicals applied to materials to prevent burning or slow the spread
of fire. The term applies to the function, not a specific composition, of these chemicals.

a) Blowing agent
b) Flame retardant
¢) Antioxidant

d) Stabilizers

50 -~ are typically used to reduce melt fracture of polymers, especially of
linear polyethylene. Melt fracture is a type of flow instability that begins as a roughening of
the surface (shark skin) and at higher output can lead to severe distortion of the polymer.

a) Blowing agent

b) Flame retardant

c) Antioxidant

d) Polymer processing aids

51. Which of the following is not an example of thermosets?

a) Epoxy

b) Bakelite

¢) Vulcanized rubber
d) Teflon

52. Phenolic resins are -------s-weeu-

a) hard

b) rigid

c) strong

d) hard, rigid and strong

53. Which of the following is used as an adhesive?

a) Phenol formaldehyde
b) Epoxy resins

c) Polyurethane

d) Polyester

54. Silicones are called inorganic polymers due to absence of in the main
backbone chain.

a) Carbon atom
b) Hydrogen atom
¢) Oxygen atom
d) Nitrogen atom

55. Polyurethanes are prepared by reacting

a) diols with isocyanides

b) polyols with diisocyanates

¢) one hydroxyl group with cyanate esters
d) two hydroxyl group with cyanate esters
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56. Nanomaterials are the materials with at least one dimension measuring less than

a)1nm

b) 10 nm

c) 100 nm
d) 1000 nm

57. The creating of nanoscale materials by chemically or physically breaking down the larger
materials is known as approach in nanotechnology.

a) Top-down

b) Bottom-up

¢) Bottom-down

d) Bottom-up and Bottom-down

58. The assembling of nanomaterials atom by atom or molecule by molecule is known as
_ approach,

a) Top-down

b) Bottom-up

¢) Bottom-down

d) Up-down

59. The nanoobject with all three external dimensions in the nanoscale is known as _

a) Nanowire

b) Nanorod

¢) Nanotube

d) Nanoparticle

60. Which one of the following is an example for top-down approach?

a) Ball milling technique
b) Sol-gel process
¢)Bothaandb

d) None of the above

61. What is the standard form of CNTs?

a) Carbon Nanotubes
b) Carbon Nanographene Tubes
¢) Carbide Nanographene Tubes
d) None of the above

62. Which of the following is true about single walled carbon nanotubes (SWCNTs)?

a) Single long wrapped graphene sheet
b) Length to diameter ratio of about 1000
¢c)Bothaandb

d) None of the above

63. Which of following are the applications for carbon nanotubes?
a) Composites
b) Battery Technology

c)Bothaandb
d) None of the above
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64. Which of the following are considered as polymeric nanoparticles?

a) Nanocapsule

b) Nanosphere

¢) Nanocapsule and Nanosphere
d) None of the above,

65, The polymeric nanoparticles come under dimensional nanomaterials.

a) Zero
b) One
c) Two
d) Three

66. Which of the following polymer will not give grey colour when their pyrolytic vapours are tested
with a strip of filter paper soaked in saturated solution of o- nitrobenzaldehyde in dilute NaOH?

a) Nylon 6

b) Nylon 66
¢) Nylon 11
d) Nylon 12

67. In the test for nitrogen, the sodium fusion extract is acidified with which of the following?

a) Dilute sulphuric acid

b) Dilute hydrochloric acid

c¢) Concentrated hydrochloric acid
d) Concentrated sulphuric acid

68. Which of the following element cannot be identified by sodium fusion extract test?

a) Nitrogen
b) Fluorine
c) Sulphur
d) Bromine

69. When the sodium fusion extract is treated with sodium nitroprusside, which of the following colour
formation confirms the presence of sulphur?

a) White
b) Red

¢) Violent
d) Blue
70. When the sodium fusion extract is boiled with ferrous sulfate and acidified with concentrated
sulphuric acid, the appearance of prussian blue colour indicates the presence of

a) Nitrogen

b) Fluorine

c) Sulphur

d) Bromine

71. Which is the oxidizing agent used in the test for phosphorous?

a) Hydrogen peroxide

b) Sodium peroxide
c)
d

Nitric acid
)} Potassium nitrate
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72. Carbon and hydrogen are detected by heating the compound with which of the following?

a) Copper (Il) oxide
b) Iron (I} oxide

¢) Carbon dioxide
d) Sulphur dioxide

73. Which of the following polymer does not produce yellow flame on heating?

a) Phenol formaldehyde resin
b) Cellulose

c) Nitrile rubber

d) Nylons

74. Which of the following polymer produces camphor like odour on heating?

a) Ethyl cellulose

b) Cellulose nitrate
c¢) Polyacrylonitrile
d) Cellulose acetate

75, Which of the following polymers do not produce black residue on heating?

a) Chlorinated rubber
b) Poly (vinyl alcohol)
¢) Poly (vinyl chloride)
d) None of the above

76. Which of the following polymer continues to burn even after the removal of flame?

a) Chlorinated rubber
b) Poly vinyl chloride
¢) Butyl rubber

d) Nylons

77. What colour is obtained when a strip of filter paper soaked in saturated solution of
O-nitrobenzaldehyde in dilute NaOH is held over the prylotic vapours of Nylon 6, 67

a) Grey
b) Red
c) Yellow
d) Black

78. Plastics are __ in weight.

a) Very heavy
b) Light

c¢) Negligible
d) Heavy

79. In the Beilstein test, the presence of halogens in the organic compounds is indicated by the
appearance of

a) Blue flame

b) Green flame

c) Green or bluish flame
d) None of the above
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80. Which of the following types of products can be screened by Beilstein test?

a) Plastic films

b) Plastic sheets

¢) Plastic films and sheets
d) None of the above

81. Permanent deformation of material with respect to time due to constant load and variable
temperature is termed as

a) Elasticity
b) Isotropy
¢) Hardness
d) Creep

82. In which of the following test, specimen is in the form of cantilever beam?

a) lzod test

b) Rockwell hardness test
c¢) Charpy test

d) Brinell test

83. ASTM stands for

a) American Society for Tensile Measurement
b) American Society for Testing and Materials
c) American Society for Tool Measurement

d) American Society for Tensile Material

84. Rockwell hardness test has a scale range of

a)0to 10

b) 100 to 200
¢) 0 to 1000
d) 0 to 3000

85. Tensile test can be performed on

a) Impact testing machine
b) Universal testing machine
c¢) Rockwell tester

d) Brinell tester

86. In Charpy test specimen, the angle of v-notch section is

a) 30 degrees
b) 45 degrees
¢) 60 degrees
d) 90 degrees

87. Which of the following shapes of specimen are used in tensile test?
a) Dumbbell
b) Dog bone

¢) Dumbkbell or dog bone
d) None of the above
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88. The property of a material that resists penetration or indentation by means of abrasion or
scratching is known as

a) Strength
b) Hardness
c) Stiffness
d) Toughness

89. Which of the following describes a ‘stress-strain’ curve?

a) It is the percentage of stress and stain

b) It shows the relationship between stress and strain
¢) It is the difference between stress and strain

d) None of the above

90. The ASTM D638 test method is one of the most popular methods used to determine the
of reinforced and unreinforced plastics.

a) Tensile strength

b) Compressive strength

¢) Tensile and Compressive strength
d) None of the above

91. In which of following test, the sample is penetrated by a point?

a) HDT test

b) Vicat test

c) HDT and Vicat test
d) None of the above

92. Melt Flow Index is the flow of extrudate expressed in

a) g/10 mins

b) g/hour

c) cm? /10 mins
d) Cm3 /hour

93. Which of the following method is used to determine the minimum concentration of oxygen in an
oxygen/nitrogen mixture that will support a flaming burn in a plastic specimen?

a) ASTM D2863
b) ASTM D2836
¢) ASTM D2963
d) None of the above

94, Which of the following flammability test method is used to determine the relative rate of burning of
self-supporting plastics?

a) ASTM D635

b) ISO 3795

c) ASTM D635 or ISO 3795
d) None of the above

95. Which of following are used in the measurement of ‘luminous transmittance and haze'?
a) Hazemeter
b) Spectrophotometer

¢) Hazemeter and Spectrophotometer
d) None of the above.
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96. _____isdefined as capacity of the polymer surface to reflect light in a given direction.

a) Gloss

b) Haze

¢) Luminous transmittance
d) None of the above

97. The dielectric constant of PVC is

a)1to2
b)21to3
c)3to b
d)6to8

98, is the property that measures the ease of formation of a conductive path along the
surface of a plastic material.

a) Arc resistance

b) Volume resistance
c¢) Dielectric constant
d) None of the above

99. The most common method to ascertain resistance to environmental stress cracking involves
determination of the critical strain required for

a) Crack development

b) Craze development

c) Crack/craze development
d) None of the above

100. The relative durability of plastics in outdoor use can be different depending on the location of the
exposure due to differences in

a) Ultraviolet (UV) radiation
b) Temperature

¢) Pollutants

d) All of the above
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