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Disclaimer 

Perfect Chemistry Vol. II, Std. XII Sci. is intended for every Maharashtra State Board aspirant of Std. 
XII, Science. The scope, sequence, and level of the book are designed to match the new textbook issued 
by the Maharashtra State board.  
At this crucial juncture in their lives, when the students are grappling with the pressures of cracking a 
career-defining board examination, we wanted to create a book that not only develops the necessary 
knowledge, tools, and skills required to excel in the examination, but also enables students to appreciate 
the beauty of the subject and piques their curiosity.   
We believe that students respond favourably to meaningful content, if it is presented in a way that is easy 
to read and understand, rather than being mired down with facts and information. Consequently, we have 
always placed the highest priority on writing clear and lucid explanations of fundamental concepts. 
Moreover, special care has been taken to ensure that the topics are presented in a logical order. The 
coherent Question/Answer approach helps students expand their horizon of understanding of the 
concepts.  
The primary purpose of this book is to assist the students in preparing for the board examination. 
However, this is closely linked to other goals: to exemplify how important and how incredibly interesting 
chemistry is, and to help the student become an expert thinker and problem solver.  
Every chapter in this book begins with ‘About the Chapter’ that offers a brief introduction of the chapter 
and orients students towards the topic from examination point of view. The scope of the book extends 
beyond the State Board examination as it also offers a plethora of Multiple Choice Questions (MCQs) in 
order to familiarize the students with the pattern of competitive examinations.  
In addition, the Topic Test have been carefully crafted to focus on concepts, thus providing the students 
with a quick opportunity for self-assessment and giving them an increased appreciation of chapter-
preparedness. ‘Model Question Paper’ based on latest paper pattern is provided along with solution 
through QR code to help students assess their preparedness for final board examination.  
We believe that the study of chemistry helps in the understanding of many fascinating and important 
phenomena. In this vein, we have put an effort to relate chemistry to real-world events in order to show 
students that chemistry is a vibrant, constantly evolving science that has relevance in our modern world. 
We hope this book becomes a valuable tool for you and helps you to not only understand the concepts of 
chemistry but also to see the world from a molecular point of view.  
Our Perfect Chemistry Vol. II, Std. XII Sci. adheres to our vision and achieves several goals: building 
concepts, recapitulation, self-study, self-assessment and student engagement—all while encouraging 
students toward cognitive thinking.  
-   Publisher  
  Edition: Fourth 
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 There will be single question paper of 70 Marks and practical examination of 30 Marks in Chemistry.  
 Duration of the question paper will be 3 hours.  
 
 Section A:               (18 Marks) 

This section will contain Multiple Choice Questions and Very Short Answer(VSA) type of 
questions.  

  There will be 10 MCQs and 8 VSA type of questions, each carrying One mark. 
  Students will have to attempt all the questions.  
 
 Section B:       (16 Marks) 
  This section will contain 12 Short Answer (SA-I) type of questions, each carrying Two marks.  
  Students will have to attempt any 8 questions.  
 
 Section C:       (24 Marks) 
  This section will contain 12 Short Answer (SA-II) type of questions, each carrying Three marks.  
  Students will have to attempt any 8 questions.  
 
 Section D:       (12 Marks) 
  This section will contain 5 Long Answer (LA) type of questions, each carrying Four marks.  
  Students will have to attempt any 3 questions. 
 

Distribution of Marks According to the Type of Questions   
Type of Questions 

MCQ 1 Mark each 10 Marks 
VSA 1 Mark each 8 Marks 
SA - I 2 Marks each 16 Marks 
SA - II 3 Marks each 24 Marks 
LA 4 Marks each 12 Marks 
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10 Halogen Derivatives 5 7 1 
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(Solution in pdf format through QR code)   328 
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Note: 1. * mark represents Textual Exercise question. 
 2. # mark represents Intext question. 
 3. + mark represents Textual examples. 
 4.   symbol represents textual questions that need external reference for an answer. 
 5. This Reference Book is based on the Entire Textbook (Complete Syllabus) of Chemistry

Prescribed by Maharashtra State Board.     symbol represents the content that belongs to
the Reduced Syllabus as issued by State Board. 

 6. Table provided at the beginning of the chapter facilitates students to find out Textual
Exercise Questions given in this book. 

 7. Chapters 1 to 9 are a part of Perfect Chemistry Vol. I, Std. XII Sci. 
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Scan the adjacent QR Code to know more about our “Model Question Papers with
solutions” book for Std. XII (Sci.) and Gear up yourself to score more in the XII Board
Examination.  

Scan the adjacent QR Code to know more about our “Board Questions with Solutions”
book for Std. XII (Sci.) and Learn about the types of questions that are asked in the XII
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TEXTBOOK EXERCISE QUESTIONS 
Textbook 
Exercise 
Question 

No. 

Target Notes  Textbook 
Exercise 
Question 

No. 

Target Notes 

Subtopic  
No. 

Question 
No. Page No. Subtopic 

No. 
Question 

No. 
Page 
No. 

Q.1: Choose the correct option Q.3: Answer the following (cont’d) 
i. 15.3 13 302 iv. 15.3 71 285 
ii. 15.2 3 302 v. 15.6 112 295 
iii. 15.2 2 302 vi. 15.3 82 288 
iv. 15.3 19 302 vii. 15.3, 15.5 67, 107 284, 293 
v. 15.3 16 302 viii. 15.3 39 278 
vi. 15.3 15 302 ix. 15.2 14 271 
vii. 15.3 17 302 x. 15.2 9 270 
viii.  15.3 21 302 xi. 15.2 28 276 
ix. 15.2 1 302 xii. 15.3 78 286 
x. 15.3 12 302 Q.4: Attempt the following 
Q.2: Answer the following in one sentence each  i. 15.3 74 286 
i. 15.3 75 286 ii. 15.3 65 284 
ii. 15.3 96 291 iii. 15.3 44, 92 279, 290 
iii. 15.2 19 273 iv. 15.3 81 287 
iv. 15.3 97 291 v. 15.3 54 282 
v. 15.2 21 273 vi. 15.3 59 283 
vi. 15.1, 15.3, 15.2 4, 42, 29 269, 278, 276 vii.  15.2 16 272 
vii. 15.3 53 282 Q.5: Answer the following 
viii. 15.2 34 277 i. 15.3 52 282 
ix. 15.3 83 288 ii. 15.3 90 289 

Q.3: Answer the following iii. 15.3 91 289 
i. 15.2 27 275 iv. 15.3 40 278 
ii. 15.3 73 286 v. 15.2 22 273 
iii. 15.3 89 289 Activity - 113 295 

15 Introduction to Polymer Chemistry 

About the chapter…   
This chapter introduces students to various man-made organic polymers, highlighting the 
importance of biodegradable polymers. Chapter covers classification, structure, preparation, 
properties and uses of polymers such as natural rubber, synthetic rubbers, polythenes, nylons, 
polyesters and biodegradable polymers. Students should focus on learning the names and 
structural formulae of the monomers and respective polymers formed from them.   
Chapter weightage is 4 marks with option and 3 marks without option in the board examination. 

Cross-linked polymer

15.1 Introduction 
15.2 Classification of polymers 
15.3 Some important polymers 

15.4 Molecular mass and degree of
polymerization of polymers 

15.5 Biodegradable polymers  
15.6 Commercially important polymers  

CONTENTS AND CONCEPTS 

[Note: In addition to the subtopic marked     , the textbook topics, ‘Fig. 15.2–Classification of polymers’, 
‘15.3.6–Phenol‐formaldehyde and related polymers’, ‘Fig.15.3–Preparation of Bakelite’, ‘Fig. 15.4–
Formation of crosslinked malemine formaldehyde resin’, ‘15.3.9–Viscose rayon’, and ‘Fig 15.7−Formation of 
viscose rayon’ are also a part of reduced syllabus.]  

R

R
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Chapter 15: Introduction to Polymer Chemistry

 
 
          
Q.1.  Can you recall? (Textbook page no. 322) 
i.  Classify the following materials as biodegradable and non-biodegradable:                      [½ Mark Each] 
 Thermocol, glass, wood, cotton clothes, paper bags, polythene bags, nylon ropes, fruit peels. 
Ans:  

Material Biodegradable/ Non-biodegradable 
Thermocol  Non-biodegradable 

Glass Non-biodegradable 
Wood Biodegradable 

Cotton clothes Biodegradable 
Paper bags Biodegradable 

Polythene bags Non-biodegradable 
Nylon ropes Non-biodegradable 
Fruit peels Biodegradable 

          
ii.  Give examples of man-made materials we use in our daily life.                                                     [1 Mark] 
Ans:  Cement, glass, plastics, dyes, nylon, etc., are some of the man-made materials we use in our daily life. 
          
iii.  Which material is used in manufacture of toys, combs?                                                                 [1 Mark] 
Ans: Toys and combs are made of plastic. 
          
iv.  Write examples of thermosetting plastic articles.                                                                            [1 Mark] 
Ans: Electrical switches, ropes, pipes, etc., are examples of thermosetting plastic articles. 
          
v.  List various properties of plastic.                                                                                                     [2 Marks] 
Ans:  Properties of plastic: 
a.  It is thermal resistant.    
b.  It is resistant to chemical and environmental stress. 
c.  It has high strength and durability.  
d.  Some types of plastics can be melted and remoulded. 
          
Q.2. Why has polymer chemistry emerged as a separate branch of chemistry?                                   [1 Mark] 
Ans:  Polymer chemistry emerged as a separate branch of chemistry during the last several decades. This is due to 

the voluminous knowledge built up in this field and the ever-increasing applications of polymers in our 
everyday life. 

          
Q.3.  What are polymers?                                                                                                    [2 Marks] (NCERT) 
Ans:   
i. Chemically polymers are complex, giant macromolecules made from the repeating units which are derived 

from small molecules called 'monomers'.  
ii. Thus, interlinking of many monomers constitute polymers. 
iii. Polymer have high molecular mass ranging from 103 - 107 u. 
iv. Both inorganic as well as organic polymers are known. 
          
Note: In Greek, ‘poly’ means ‘many’ and ‘mer’ means ‘part’ or ‘unit’. 
          

*Q.4.  Define the term: Monomer                                                                                                            [1 Mark] 
Ans:  Small molecules that are interlinked together to form polymers are called as monomers. 
          
Q.5. Give some examples of organic biopolymers.                                                                                   [1 Mark] 
Ans: Carbohydrates, proteins and nucleic acids.  

15.1 Introduction 

Sample Content



Page no. 270 to 279 are purposely left blank. 

To see complete chapter buy Target Notes or Target E‐Notes 

Sample Content



280

 

  

Std. XII Sci.: Perfect Chemistry (Vol. II)


   
 
 
 
 
 
 
 
 
 
 
 
 
           
Q.46.  Can you recall? (Textbook page no. 328) 
 How is ethylene prepared?                       [3 Marks] 
Ans:  Methods of preparation of ethylene: 
i. Dehydrohalogenation of alkyl halides: When bromoethane is boiled with hot concentrated solution of 

strong base like NaOH or KOH, ethylene is formed with removal of water molecule. 
 
 
 
 
 
ii. Dehydration of alcohols: When ethanol is heated with conc. sulphuric acid, ethylene is formed. 
 
 
 
 
 
iii. By dehalogenation of vicinal dihalides: When 1,2-dibromoethane is heated with zinc metal, ethylene is 

obtained. 
 
 
 
 
                    
 
 
 
 
 
          
Q.47.  Write a short note on polythene.                           [2 Marks] 
Ans:  Polythene: 
i.  Polythene is the simplest and most commonly used hydrocarbon thermoplastic.  
ii. It is a polymer of ethene and has the following structure: 
 
                    
iii. The IUPAC name of polyethylene is polythene. 
iv.  There are two kinds of polythene. 
a. Low density polythene (LDP)  b.  High density polythene (HDP) 

H  C  C  H  conc. H SO2 4
  CH2 = CH2 + H2O 

OHH 

H H 

H  C  C  H  +  Zn H2C = CH2 + ZnBr2 

Br Br 

HH 

[ CH2  CH2 ]n – – 

H  C  C  H  +  KOH  boil  CH2 = CH2 + KBr + H2O 

Br H 

H H 

(alcoholic)

Connections 

In Std. XI, Chapter 15: Hydrocarbons, you have studied the different methods of preparation of alkenes. 

Do You Know? (Textbook page no. 328) 
Natural rubber first came into the market in early 19th century. It was entirely recovered from wild Hevea
brasiliensis trees which usually grew on the banks of Amazon river and its tributaries in South America.
The amount of hydrocarbon present in Hevea tree is very high (35%). As per the demand the production of
natural rubber increased by leaps and bounds and at present 1.5 million tons of natural rubber is sent to the
market. 
The latex is collected from a mature Hevea tree by making deep cuts on the bark and by allowing the latex
stream in a pot attached below the cut. The latex is an emulsion like milk. 
When a coagulant like acetic acid is added to the latex, the rubber hydrocarbon gets coagulated in the
amorphous solid form. 

ENRICH YOUR KNOWLEDGE 
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Chapter 15: Introduction to Polymer Chemistry

Q.48. How is low density polyethylene (LDP) prepared?                       [2 Marks] 
Ans:  
i.  LDP is prepared by polymerization of ethylene under high pressure (1000 - 2000 atm) and temperature  

(350 - 570 K) in presence of traces of O2 or peroxide as initiator. 

 n CH2 = CH2
Traces of O or2

peroxide at 350 570 K,
1000 2000atm




  LDP 

ii.   The mechanism of this reaction involves free radical addition and H-atom abstraction. The latter results in 
branching.  

iii.  Polymeric chains are loosely held due to branching and the polymer has low density. 
          
 
 
 
 
 
           
Q.49.  Mention the properties and uses of low density polyethylene (LDP).                     [2 Marks] 
Ans:  
i.  Properties of low density polyethylene: 
a. LDP films are extremely flexible, but tough, chemically inert and moisture resistant. 
b. It is poor conductor of electricity with melting point 110 °C. 
ii.  Uses of low density polyethylene: 
a. It is mainly used in preparation of pipes for agriculture, irrigation, domestic water line connections as well as 

insulation to electric cables. 
b. It is also used in submarine cable insulation. 
c. It is used in producing extruded films, sheets, mainly for packaging and household uses like in preparation 

of squeeze bottles, attractive containers, etc.       
 
           
 

 
 
 
 

 
 
 
 
 
 
 
          
Q.50.  How is high density polyethylene (HDP) prepared?                        [2 Marks] 
Ans: 
i. HDP is a linear polymer with high density due to close packing. 
ii. It is obtained by polymerization of ethene in presence of Zieglar-Natta catalyst, which is a combination of 

triethyl aluminium with titanium tetrachloride. 
iii. Polymerization of ethene is carried out at a temperature of 333 K to 343 K and a pressure of 6-7 atm. 

 n CH2 = CH2
333K 343K

6 7 atm, catalyst


  HDP 

When writing the chemical equation for the preparation of a polymer, you need to mention the reaction 
conditions such as temperature, pressure and catalyst required for the reaction.  

!

Do You Know? (Textbook page no. 329) 
The mechanism of formation of low density polyethylene: 
i. The mechanism of this reaction involves free radical addition and H-atom abstraction. 
ii. In the H-atom abstraction, the terminal carbon radical abstracts H-atom from an internal carbon atom to

form of an internal carbon radical.  
iii. Termination step in addition polymerization gives rise to branching of these internal carbons. 

ENRICH YOUR KNOWLEDGE 
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Q.51.  Mention the properties and uses of high density polyethylene (HDP).                      [2 Marks] 
Ans:  
i.  Properties of high density polyethylene: 
a. HDP is crystalline, melting point in the range of 144 - 150 °C.  
b. It is much stiffer than LDP and has high tensile strength and hardness. 
c. It is more resistant to chemicals than LDP. 
ii.  Uses of high density polyethylene: 
a. HDP is used in the manufacture of toys and other household articles like buckets, dustbins, bottles, pipes, 

etc. 
b. It is used to prepare laboratory wares and other objects where high tensile strength and stiffness is required. 
          

*Q.52.  How is polythene manufactured? Give their properties and uses.        [4 Marks] 
Ans:  There are two kinds of polythene. 
i. Low density polythene (LDP)  ii.  High density polythene (HDP) 
a. Preparation:  

 LDP is prepared by polymerization of ethylene under high pressure (1000 - 2000 atm) and temperature  
(350 - 570 K) in presence of traces of O2 or peroxide as initiator. 

 n CH2 = CH2
Traces of O or2

peroxide at 350 570 K,
1000 2000atm




  LDP 

 HDP is prepared by polymerization of ethene in presence of Zieglar-Natta catalyst at a temperature of 333 K 
to 343 K and a pressure of 6-7 atm.  

 n CH2 = CH2
333K 343K

6 7 atm, catalyst


  HDP 

b. Properties and uses: Refer Q.49 and Q.51.  
          

*Q.53.  What type of intermolecular force leads to high density polythene?          [1 Mark] 
Ans:  Van der Waals forces between closely packed linear polymeric chains are responsible for high density 

polythene. 
          

*Q.54.  What is meant by LDP and HDP? Mention the basic difference between the same with suitable 
examples.                                     [3 Marks] 

Ans:  
i.  LDP means low density polythene and HDP means high density polythene. 
ii.  LDP is a branched polymer of ethene with polymeric chains loosely held. Hence, even though it is tough, it 

is extremely flexible. Therefore, LDP is used in producing extruded films, sheets, mainly for packaging and 
household uses like in preparation of squeeze bottles, attractive containers, etc. where low tensile strength 
and flexibility is required. 

 On the other hand, HDP is a linear polymer of ethene with closely packed polymeric chains. Hence, it is 
much stiffer than LDP and has high tensile strength and hardness. Therefore, HDP is used in the 
manufacture of toys and other household articles like buckets, dustbins, bottles, pipes, laboratory wares and 
other objects where high tensile strength and stiffness is required. 

          
Q.55.  Internet my friend (Textbook page no. 329) 
 Where is polythene manufactured in India? 
Ans: Gujarat is the leading producer of plastic in the India. Maharashtra, Rajasthan, Tamil Nadu, etc. also 

contribute to polythene production. 
 [Note: Students are expected to collect more information on their own.] 
          
Q.56.  Give the chemical name of teflon.                           [1 Mark] 
Ans:  The chemical name of teflon is polytetrafluoroethylene. 

Sample Content



283

 

  



Chapter 15: Introduction to Polymer Chemistry

Q.57.  How is teflon prepared?                     [1 Mark] [July 16] 
Ans:  Preparation of teflon: 
i.  The monomer used in preparation of teflon is tetrafluoroethylene, (CF2 = CF2), which is a gas at room 

temperature. 
ii.  Tetrafluoroethylene is polymerized by using free radical initiators such as hydrogen peroxide or ammonium 

persulphate at high pressure to produce polytetrafluoroethylene (teflon). 
 
 
                     
Q.58.  State the properties and uses of teflon.                        [2 Marks] 
Ans:   
i.  Properties of teflon: 
a. Teflon is tough, chemically inert and resistant to heat and attack by corrosive reagents. 
b. C  F bond is very difficult to break and remains unaffected by corrosive alkali, organic solvents. 
ii.  Uses: Teflon is used in making non-stick cookware, oil seals, gaskets, etc. 
          

*Q.59.  Write preparation, properties and uses of Teflon.                       [3 Marks] 
Ans: Refer Q.57 and Q.58. 
          
Q.60.  Internet my friend (Textbook page no. 330) 
 Collect the information of Teflon coated products used in daily life and in industries. 
Ans: 
i.  Teflon is used for coating non-stick frying pans, sole plate of irons, water proof breathable fabrics, etc. 
ii.  In industries, teflon is used for making oil seals, bushings, plain bearings, gears, etc. 
iii. It is often used as the liner in hose assemblies, expansion joints, and in industrial pipe lines, particularly in 

applications using acids, alkalis, or other chemicals. 
          
[Note: Students are expected to collect more information on their own.] 
          
Q.61.  i. How is polyacrylonitrile (Orlon) prepared?        [1 Mark] [July 16] 
 ii. Mention uses of polyacrylonitrile.                       [1 Mark] 
Ans:  
i.  Preparation: Polyacrylonitrile is prepared by addition polymerization of acrylonitrile by using peroxide 

initiator.   
 
 
 
           
ii. Uses:  
a. Polyacrylonitrile resembles wool and is used as wool substitute. 
b. It is used for making orlon or acrilan. 
 
 
 
 
 
 
Q.62.  Write a short note on polyamide polymers.                        [2 Marks] 
Ans:  
i.  Polyamide polymers are synthetic polymers generally known as nylons. 
ii.  Nylon is a synthetic linear polyamide obtained by the condensation polymerization between dicarboxylic 

acids and diamines, the self condensation of an amino acid or by the ring opening polymerization of lactams. 
iii.  Polyamides contain CONH groups as the inter unit linkages. 
iv.  Two important polyamide polymers are nylon 6,6 and nylon 6. 

Acrylonitrile
(Monomer) 

Polymerization
Peroxide CH2  CH 

CN

n 
(Polyacrylonitrile)

n CH2 = CHCN 

Polymerization
Peroxide  

 

 
Tetrafluoroethylene 

n CF2 = CF2 

Teflon

    CF2  CF2  n 

Do You Know? (Textbook page no. 330) 
Orlon is used to make blankets, shawls, sweat shirts, sweaters. 
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Q.63.  How is Nylon 6,6 prepared?  OR   Explain the preparation of Nylon 6,6.     [2 Marks] [Oct 14; Mar 17] 
Ans:  
i. Nylon 6,6 is obtained by polymerization reaction between the monomers adipic acid and 

hexamethylenediamine.  
ii.  Mixing of the two monomers forms nylon salt, which upon condensation polymerization under conditions            

of high temperature and pressure give the polyamide fibre, nylon 6,6. 
 
 
 
 
 
 
 
 
 
           
Q.64.  What does the numerals in the name of polymer ‘nylon 6,6’ represent?          [1 Mark] 
Ans: The numerals 6,6 in the name of nylon 6,6 polymer stand for the number of carbon atoms in the two 

bifunctional monomers, namely, adipic acid and hexamethylenediamine. 
          

*Q.65.  Write the chemical reactions involved in manufacture of Nylon 6,6.                                            [1 Mark] 
Ans: Refer Q.63.(ii). 
          
Q.66.  Mention properties and uses of Nylon 6,6.                       [2 Marks] 
Ans:  
i.  Properties of nylon 6,6: 
a. Nylon 6,6 is a linear condensation polymer with high molecular mass (12000 u to 50000 u). 
b. It possesses high tensile strength.  
c. It does not soak in water. 
ii.  Uses: It is used for making sheets, bristles for brushes, surgical sutures, textile fabrics, etc. 
          

*Q.67.  Draw the structure of polymer formed from the following monomers:          [1 Mark] 
 Adipic acid + Hexamethylenediamine   
 
 
Ans: 
          
 
 
 
 
 
 
 
 
 
 
 
 
 
 

READING BETWEEN THE LINES

Dicarboxylic acid (adipic acid) and diamine (hexamethylenediamine) combine to form polyamide (nylon 6,6). 

Fishing nets are made of nylon 6,6 fibres with fibres
woven in a grid like structure. Nylon fibres have high
tensile strength and elastic properties and can take huge
amount of weight without breaking. Nylon made fishing
nets are resistant to salt water, oil spills and wear and
tear. Hence, can be used over a longer period of time. 

GG - Gyan Guru
Catch a fish!! 

(nylon 6,6)

(nylon salt)(hexamethylene 
diamine) 

(adipic acid) 
n HOOC  (CH2)4 COOH + n H2N – (CH2)6 – NH2  n[ O



 – C  ( CH2 )4  C  3OH N
 

  ( CH2)6 3N H


] 

O O 

553 K High pressure
n H O2    [  C  (CH2)4 – C – NH (CH2)6 – N  ] 

O O H 

n   

[ HN( CH2)  NH  C( CH2 )C]  n   6    4 

O O 

Nylon 6,6
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APPLY YOUR KNOWLEDGE 

iii.  Prepare a report on factors responsible for degradation of polymers giving suitable example. 
Ans: Polymers can be degraded by the following methods: 
a.  Thermal degradation: e.g. Polyvinylchloride, polybutadiene, etc. 
b.  U.V. radiation: e.g. Polystyrene, etc. 
c. Chemical degradation: e.g. Polyamides, polycarbonates etc. 
          
[Note: Students are expected to collect more information and prepare a report on their own.] 
          
iv.  Search and make a chart/note on silicones with reference to monomers, structure, properties and uses. 
Ans: Students can refer Std. XI-Chapter 9: Elements of Group 13, 14 and 15 to collect the information about 

silicones.  
          
v.  Collect the information and data about Rubber industry, plastic industry and synthetic fibre (rayon) 

industries running in India. 
Ans:   
a.  Rubber Industry:  
 1. India is world largest producer of natural rubber with Kerala being the highest producer followed by 

Punjab and Maharashtra. 
 2. There are about 6000 units producing rubber with 30 large scale, 300 medium scale and 5600 small 

scale sectors units. 
 3. India has been exporting rubber products such as automobile tyres and tubes, cycle tyres, beltings, etc. 
b.  Plastic industry:  
 1. India has around 22000 plastic processing units and around 150 plastic processing machinery 

manufacturers. Gujrat, Maharashtra, Tamil Nadu, etc. are some of the leading states producing plastic 
and plastic products. 

 2. It is one of the fastest growing industry in India. 
c.  Synthetic fibre (Rayon) industry:  
 1. The powerlooms and handlooms had been using imported fibre till 1950 when a factory was established 

by Travancore Rayons Ltd. at Rayapuram in Kerala to manufacture synthetic fibre.  This was followed 
by National Rayon Co. at Mumbai and the Sirsilk Ltd. at Hyderabad. By 1960, Century Rayon Ltd. at 
Kalyan (Maharashtra), the Gwalior Rayon Silk Manufacturing Company at Nagda were also 
commissioned. 

 2. Following units are making a significant contribution towards the manufacturing of synthetic fibres 
(Rayon): Kagaznagar (A.P.), Junagadh (Gujarat), Rayapuram (Kerala), Udhna (Gujarat), Birlagram 
(H.P.), Nagda (M.P.), Kalyan, Pimpri-Pune and Goregaon (Maharashtra), Kota (Rajasthan), 
Mettupalayam (Tamil Nadu), Kanpur (U.P.) and Tribeni (W. Bengal). 

          
[Note: Students are expected to collect more information and data about these industries on their own.] 
          
 
                       
Q.114. Drugs for diseases are available in various forms in the market. Those drugs which are encapsulated 

should be bio-compatible, affordable and non-toxic for administration and also for disposal. 
Encapsulation (made up of a polymer) should also allow controlled release of drugs to their specific 
site and should be degraded to their monomers in human body. At the same time, the polymer should 
be bio-degradable so that it can be used as an alternative to non-biodegradable polymer.  

 Now as a student of chemistry, answer the following questions. 
i. Which polymers, do you think, can be used for controlled release of a drug? 
ii. Write the reaction involved in the preparation of any one biodegradable polymer. 
Ans:  
i. PHBV, nylon 2-nylon 6, etc. are some of the biodegradable polymers which can be used for controlled 

release of a drug. 
ii.      Refer Q.106 or Q.108.  
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QUICK REVIEW 
 
 
          
 Classification of polymers: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Based on source or origin

Based on structure 

Based on intermolecular
forces 

Based on mode of 
polymerization 

Based on type of 
different monomers

Based on  biodegradability 

Natural polymers e.g. Cotton, Silk

Synthetic  polymers e.g. Terylene, Nylon 

Semisynthetic polymers e.g. Viscose rayon 

Linear polymers e.g. PVC, HDP 

Branched chain polymers e.g. LDP 

Cross-linked polymers e.g. Bakelite 

Elastomers e.g. Neoprene

Fibres e.g. Nylon 6,6 

Thermoplastic polymers e.g. Polythene 

Thermosetting polymers e.g. Bakelite 

Addition e.g. Polythene

Condensation e.g. Bakelite 

Ring opening e.g. Nylon 6 

Homopolymers e.g. Polythene 

Copolymers e.g. Buna-S 

Non-biodegradable polymers e.g. PVC 

Biodegradable  polymers e.g. PHBV 

Polymers
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 Some important polymers: 
 
 Rubbers: 
  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Polythene: 
 

 
 
 

 
 
 Polyamides: 

 
 
 
 
 
 
 
 
 
 

          
 

 
 Polyesters: 
 

 
 
 
 

 

Polythene
CH2 – CH2 n 

LDP

HDP 

Branched polymer

Linear polymer

Polyamides
 (Nylon) 

Nylon 6,6

Nylon 6 

Monomers: Adipic acid and Hemamethylenediamine
Structure of polymer: 

Monomer: -Caprolactum 
Structure of polymer: 

C  ( CH2)4 – C – NH – (CH2)6 – N n 

O O H

NH  ( CH2)5 – CO n

Polyesters
Terylene 
(Dacron)

Monomers: Ethylene glycol and Terephthalic acid 
Structure of polymer: 

O – CH2 – CH2 – O – C n 

O 

C 

O 

Buna-N
CN

[ H2C – CH=CH – CH2– CH2 – CH ] n 

Monomer: Acrylonitrile and butadiene 
Structure of polymer: 

Monomer: Chloroprene 
Structure of polymer: CH2 – C = CH – CH2 

Cl

n Neoprene 

Monomer: Isoprene 
Structure of polymer: 

Natural rubber
CH2 – C = CH – CH2 

CH3

n

Synthetic rubbers 

Buna-S 
Monomers: Styrene and butadiene
Structure of polymer: C6H5

CH2– CH = CH – CH2– CH2– CH = CH – CH2– CH2– CH – CH2– CH2– CH = CH 
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 Other common polymers: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
          
 Biodegradable polymers: 
          

Biodegradable polymers 
PHBV Nylon 2-nylon 6 

Monomers: 
-Hydroxybutyric acid (3-hydroxybutanoic acid) and 
-hydroxyvaleric acid (3-hydroxypentanoic acid). 
Structure of polymer: 
 

Monomers: 
Glycine and -amino caproic acid 
 
Structure of polymer: 
 

  
 
 
   
15.1  Introduction 
 
1. Define polymers.                                  [1 Mark] 
Ans: Refer Q.3. (i) 
 
2. Define monomers.                                [1 Mark] 
Ans: Refer Q.4. 

15.2  Classification of polymers 
 
3. Mention the different ways of classification of 

polymers.                                             [2 Marks] 
Ans: Refer Q.6. 
 
4. Explain the classification of natural polymers. 

Give examples.                                    [2 Marks] 
Ans: Refer Q.8. 

 [ C  CH2  NH  C ( CH2)5 NH ]n 

O O 

EXERCISE

OH
H2C CH2

CH2 

OH 
CH2 

OH
CH2 

H2C 
OH

CH2

OH
CH2

CH2

OH
CH2

CH2 CH2 

Phenol-formaldehyde polymer (Bakelite) 
Monomers: Phenol and formaldehyde 
Structure of polymer: 

Teflon 

CF2 – CF2 n 

Monomer: 
Tetrafluoroethylene 
Structure of polymer: 
 

Polyacrylonitrile
Monomer: 
Acrylonitrile 
Structure of polymer: 
 

N

N –CH2N N 

N N 
H2C

[ H2C H 

H H 

n 

Melamine-formaldehyde polymer (Melamine) 

Monomers: Melamine and formaldehyde
Structure of polymer: 

CH2 – CH n

CN

 [ O  CH  CH2 C  O  CH  CH2 C ]n

CH3 O CH2 CH3
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5. Give any two uses of semisynthetic polymers.  
[1 Mark] 

Ans: Refer Q.11.  
6. Explain with examples, branched and linear 

polymers.        [2 Marks] [Mar 15] 
Ans: Refer Q.15. (i) and (ii)  
7. Define polymerization.                         [1 Mark] 
Ans: Refer Q.17. (Definition)  
8.  Draw the flow chart diagram to show 

classification of polymers based on type of 
polymerization.                                   [2 Marks] 

Ans: Refer Q.19.  
9. Define addition polymerization.           [1 Mark] 
Ans: Refer Q.20. (i)  
10.  i. Describe in detail free radical mechanism 

involved during the preparation of an 
addition polymer.                      [3 Marks] 

 ii. Define: Condensation polymer.    
 [1 Mark] [July 19] 

Ans: i. Refer Q.22. ii. Refer Q.24. (i)  
11. Explain the term elastomers.      [Mar 13, 17] 
 OR What are elastomers?  [1 Mark] [July 18] 
Ans: Refer Q.27. (ii-a)  
12. What are thermoplastic polymers?     

[1 Mark] [Mar 14] 
Ans: Refer Q.27. (ii-c)  
13. Distinguish between thermoplastic polymers 

and thermosetting polymers. 
 [2 Marks] [July 18]  

Ans: Refer Q.28.  
14.  Define:            [1 Mark Each] 
i. Homopolymers                        [July 19] 
ii. Copolymers.  
Ans: i. Refer Q.32. (i-a)  ii. Refer Q.32. (ii-a)  
15.  Define non-biodegradable polymer.      

[1 Mark] [Feb 20]  
Ans: Refer Q.35. (i)  
15.3  Some important polymers  
16.  Write the reaction involved in the formation of 

natural rubber.              [1 Mark] 
Ans: Refer Q.38.(iii)   
17. Give two uses of LDP.                          [1 Mark] 
Ans: Refer Q.49. (ii)  
18. Explain preparation of HDP.               [2 Marks] 
Ans: Refer Q.50.  
19.  Write the reactions involved in the preparation 

of Teflon.                                [Oct 15, [Mar 19]     
 OR Write the reaction for the preparation of 

polymer by using tetrafluoroethene.  
   [1 Mark] [July 19]  

Ans: Refer Q.57. (ii) 

20.  Write the chemical reaction involved in 
preparation of Orlon.             [1 Mark] [Oct 15]          

Ans: Refer Q.61. (i)  
21. Write the names of monomers used for 

preparation of nylon 6,6 polymer.        [1 Mark] 
Ans: Refer Q.63. (i)  
22.  Write the chemical reactions involved in 

preparation of Nylon 6,6.                    [2 Marks] 
Ans: Refer Q.63. (ii)  
23.  Write the reaction for the preparation of 

nylon-6.                          [1 Mark] [Mar 16, 19] 
Ans: Refer Q.68. (i)  
24.   
i. Draw polymer structure of terylene.     [1 Mark] 
ii. Write any ‘two’ uses of terylene.   

 [1 Mark] [Oct 14] 
Ans:  
i. Refer Q.70. (only polymer structure) 
ii. Refer Q.72. (ii)  
 25. Write the formulae of the raw materials used for 

preparation of bakelite.                         [1 Mark] 
Ans: Refer Q.78.  
 26. Write the reaction to prepare Novolac Polymer.  

[2 Marks] [Mar 13]  
Ans: Refer Q.79. (i)  
27. Write the uses of:     [1 Mark Each] 
i.  Nylon 6 ii.  Bakelite. 
Ans:  
i.  Refer Q.68. (ii) ii.  Refer Q.80. (ii)  
 28. Write the structure of melamine.                    

[1 Mark] [Oct 13] 
Ans: Refer Q.85. (i). (only melamine structure)  
29.  
i. Write names and chemical formulae of 

monomers used in preparing Buna-S.     
[2 Marks] [Mar 14] 

 OR 
 Write the formulae of the raw materials used for 

preparation of Buna-S.          [1 Mark] [July 16]  
ii. How is neoprene prepared?  [1 Mark] [Mar 16] 
Ans:  
i. Refer Q.86. (iii).  ii. Refer Q.87. (ii).   
 15.4  Molecular mass and degree of polymerization 

of polymers 
 
30.  What is degree of polymerization?       [1 Mark] 
Ans: Refer Q.100.   
31.  Explain why critical degree of polymerization is 

low for nylon 6 while high for polythene.  
[2 Marks] 

Ans: Refer Q.103.   
15.5  Biodegradable polymers  
32.  Write the chemical reaction involved in 

preparation of nylon 2-nylon 6.            [1 Mark] 
Ans: Refer Q.106. (i) 

R

R

R

R

R
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33.  Give the name and structure of monomers of nylon 2-nylon 6.                                                            [1 Mark] 
Ans: Refer Q.106. (i)  
34.  Write the chemical reaction involved in preparation of PHBV.                                                           [1 Mark] 
Ans: Refer Q.108. (iv)  
15.6  Commercially important polymers  
35.  Draw polymer structure of Buna-N and Glyptal.                                   [2 Marks] 
Ans: Refer Q.111. (Table)  
36.  Give the name and structure of monomer of Thermocol and Perspex.                                [2 Marks] 
Ans: Refer Q.111. (Table)  
37.  Name the monomers of Glyptal and polycarbonate.                                                                         [2 Marks] 
Ans: Refer Q.111. (Table) 
 
 
 
1.   Draw the structures of the polymers ‘X’ and ‘Y’ based on the points given: 
i.  X is an elastomer. It is a homopolymer of chloroprene and is used in making hose pipes for transport of gasoline. 
ii.  Y is used for making wrinkle free fabrics. It is a copolymer of terephthalic acid and ethylene glycol.   
2.   Complete the following table:  

Polymer Polymerization Type of linkage 
Nylon 2-nylon 6 Condensation polymerization ……………………… 
Terylene ………………………………… ……………………… 
Nylon 6 ………………………………… ……………………… 
PHBV ………………………………… Ester linkage 

 
3.  Predict the structure of the polymer formed from following monomer(s).  

 Monomer(s) Polymer 
i. CH2 = CHCl ……………………… 
ii. HOOC – C6H4 – COOH + H2N – C6H4 – NH2 ……………………… 
iii. CH3 – CH = CH2 ………………………  

4.  Identify and draw the repeating unit in the following polymer chains: 
i.      ii. 
 
 
 
 
 
iii.    
 
 
 
5.  Draw the structure of copolymer formed. 
  
 
 
 
 
 Name the type of linkage in the above polymer. 
 
 
 
 
  

Miscellaneous Questions for Practice

O H H 

H H 

O

–– C   C6H4  C  O  C  C   O – C   C6H4  C  O  C  C   O –– 

O O H H

H H

Download the solutions of the Miscellaneous Questions for Practice by scanning the given
Q.R. Code. 

HO  CH2  C  OH + HO  CH  C  OH    →   ?

O 

CH3 

O 

–– N  C  C ––

H H 

O R

 N  C  C –– 

H H

O R 

N  C  C ––

H H 

O R 

–– C  C

H COOCH3 

CH3H 

C  C  

H

H 

     C  C  ––

H 

H CH3 CH3 

COOCH3 COOCH3 
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     [1 Mark Each]  

*1.  Chemically pure cotton is _______. 
 (A) acetate rayon (B) viscose rayon 
 (C) cellulose nitrate (D) cellulose  

*2.  Silk is a kind of _______ fibre. 
 (A) semisynthetic (B) synthetic  
 (C) animal (D) vegetable  

*3. Which of the following is naturally occurring 
polymer? 

 (A) Teflon (B) Polyethylene  
 (C) PVC  (D) Protein  
4.  Identify synthetic polymer amongst the 

following:                                        [Feb 20] 
 (A)  Linen (B)  Jute 
 (C)  Silk (D)  Terylene  
5.  Cellulose nitrate is a/an _______ polymer. 
 (A) semisynthetic (B) animal  
 (C) synthetic (D) plant  
6.  Semisynthetic polymer among the following is 

_______. 
 (A)  linen  (B)  viscose rayon  
 (C)  nylon  (D)  silk   
7.  _______ is a network polymer. 
 (A)  LDP (B)  Melamine 
 (C)  HDP (D)  PVC  
8.  Which of the following is NOT an example of 

elastomers? 
 (A)  Vulcanised rubber (B)  Buna-S 
 (C)  Nylon 6,6 (D)  Neoprene  
9. Which of the following can be reshaped again 

and again? 
 (A)  Thermosetting polymers  
 (B)  Fibres 
 (C)  Thermoplastic polymers  
 (D)  Elastomers  
10. What is natural rubber?                          [Oct 15]  
 (A) Cis-1,4-polyisoprene  
 (B) Neoprene 
 (C) Trans-1,4-polyisoprene  
 (D) Butyl rubber  
11.  The Zieglar-Natta catalyst is used in the 

preparation of _______.              [Oct 13]             
 (A) LDPE (B) PHBV 
 (C) PAN (D) HDPE  

*12.  Teflon is chemically inert, due to presence of 
_______. 

 (A) C-H bond  (B) C-F bond 
 (C) H- bond  (D) C=C bond 

*13.  Nylon fibres are _______. 
 (A) semisynthetic fibres   
 (B) polyamide fibres 
 (C) polyester fibres    
 (D) cellulose fibres 
 
14.  When nylon salt polymerises to Nylon-6,6, 

temperature required is ______.   
 (A) 553 K (B) 273 K  
 (C) 373 K (D) 800 K  
 

*15.  The number of carbon atoms present in the ring 
of ɛ-caprolactam is _______.  

 (A) five  (B) two (C) seven  (D) six 
 

*16.  Which of the following is made up of 
polyamides? 

 (A) Dacron  (B) Rayon  
 (C) Nylon  (D) Jute 
 
17. Which of the following is polyamide?   [Oct 14] 
 (A) Teflon (B) Nylon-6,6 

 (C) Terylene (D) Bakelite 
 

*18.  Terylene is _______. 
 (A) polyamide fibre (B) polyester fibre  
 (C) vegetable fibre (D) protein fibre 
 

*19.  Dacron is another name of _______. 
 (A) nylon 6  (B) orlon  
 (C) novolac (D) terylene 
 
20.  Dacron is a copolymer of ethylene glycol and 

_______. 
 (A)  adipic acid   
 (B)  hexamethylenediamine  
 (C)  phthalic acid    
 (D)  terephthalic acid  
 

*21.  PET is formed by _______. 
 (A) addition  (B) condensation  
 (C) alkylation  (D) hydration 
 
 22. Bakelite is the polymer of _______.     [Mar 14]  
 (A) benzaldehyde and phenol   
 (B) acetaldehyde and phenol 
 (C) formaldehyde and phenol   
 (D) formaldehyde and benzyl alcohol 
 
23. Buna-S is an elastomer which is a copolymer of 

________ with butadiene.       
 (A) styrene (B) acrylonitrile 
 (C) phenol (D) chloroprene  
 24. Cellulose in the form of wood pulp is 

transformed into _______.       
 (A) polyacrylonitirle (B) terylene 
 (C) nylon (D) viscose rayon 

R

R
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COMPETITIVE CORNER

25.  Which of the following is a biodegradable 
polymer? 

 (A)  Teflon (B)  Nylon 2–nylon 6 
 (C)  LDP (D)  Nylon 6,6  
26. Amongst the following, identify a copolymer. 
                         [Mar 16]  
 (A) Orlon  (B) PVC  
 (C) PHBV (D) Teflon  
27.  Which of the following is used in paints and 

lacquers? 
 (A)  Polyacrylamide (B)  Glyptal 
 (C)  LDP (D)  Thermocol  
28.  _______ is used in lenses and LCD screens. 
 (A)  Perspex (B)  PVC 
 (C)  Buna-N (D)  Polycarbonate  
29.  The monomer used in the preparation of 

thermocol is _______. 
 (A)  acrylamide (B)  vinyl chloride 
 (C)  butadiene (D)  styrene  

30. In which of the following, the polymer is 
INCORRECTLY matched with its application? 

 (A)  Buna-N : Shoe soles   
 (B)  Perspex : Shatter resistant glass 
 (C)  Urea-formaldehyde resin : Rain coats  
 (D)  PVC : Water pipes   
 
  
 1. (D) 2. (C) 3. (D) 4.  (D) 
 5. (A) 6. (B) 7.  (B) 8.  (C)  
 9.  (C) 10.  (A) 11.  (D) 12. (B)  
 13. (B) 14.  (A) 15. (D) 16. (C)  
 17. (B) 18.  (B) 19. (D) 20. (D) 
 21. (B) 22.  (C) 23. (A) 24. (D)  
 25.  (B) 26. (C) 27.  (B) 28. (A)  
 29. (D)  30. (C) 
 
 
 

 
 

 

   
1.  The polymer obtained from the following reaction is _______.                                          [JEE (Main) 2019]  
 
  
 (A)    (B)   
 
 
 
 
 (C)    (D) 
 
 
  
2. Poly-β-hydroxybutyrate-co-β-hydroxyvalerate (PHBV) is a copolymer of _______.       [JEE (Main) 2019] 
 (A) 2-hydroxybutanoic acid and 3-hydroxypentanoic acid 
 (B)  3-hydroxybutanoic acid and 3-hydroxypentanoic acid 
 (C)  3-hydroxybutanoic acid and 2-hydroxypentanoic acid 
 (D)  3-hydroxybutanoic acid and 4-hydroxypentanoic acid 
 
3. Which of the following is biodegradable polymer?                                                               [MHT CET 2019] 
 (A) Nylon-6    (B) Nylon-2-nylon-6   
 (C) Terylene    (D) Nylon-6,6 
 
4. Which of the following statements is CORRECT about Bakelite?        [NEET (UG) P-II 2020] 
 (A)  It is a linear polymer.  (B)  It is a cross linked polymer. 
 (C)  It is an addition polymer.  (D)  It is a branched chain polymer.  
 
5. Which among the following is a cross-linked polymer?                   [MHT CET 2020]  
 (A) Orlon   (B) Vulcanised rubber  
 (C) Polypropylene   (D) PVC 
 
6. Which one of the following polymers is prepared by addition polymerisation?                [NEET (UG) 2021] 
 (A) Nylon-6,6 (B) Novolac (C) Dacron (D) Teflon 

–– OC(CH2)4O –– 

O

n 

–– O  (CH2)4  C –– 

O

n 

–– HNC(CH2)4  C  N  –– 

O

n 

O
H

HOOC NH2 
 
 
i NaNO /H O2 3
ii polymerisation


  

ANSWERS TO MULTIPLE CHOICE QUESTIONS

H 
–– C  (CH2)4  N –– 

O

n

Sample Content



304

 

  

Std. XII Sci.: Perfect Chemistry (Vol. II)


Time: 1 Hour 30 Min TOPIC TEST Total Marks: 25 

 
SECTION A  

Q.1. Select and write the correct answer:                                                                                   [04]  
i. Amongst the following, identify an addition polymer. 
 (A) Dacron (B) Nylon-6,6 (C) Nylon 6 (D) PVC  
ii.  Which of the following are made of polyamide linkages?  
 (A)  LDP              (B)  Polyacrylonitrile      (C)  Terylene      (D)  Nylon  
iii. Which of the following is coated as thin layer on inner side of non-stick pans?  
 (A)  Bakelite        (B)     PVC      (C) Teflon         (D) Polypropylene  
iv. The monomer of thermocol is: 
 (A) Styrene   (B)  Ethene       (C) Acrylamide           (D)  Vinyl chloride  
Q.2. Answer the following:                               [03]  
i. Draw the structure of bakelite polymer.  
ii. Mention any two uses of LDP.  
iii. Define degree of polymerization.   

SECTION B  
Attempt any Four:                                         [08]  
Q.3. Write the reaction involved in formation of polyacrylonitrile.  
Q.4. Distinguish between thermoplastic and thermosetting polymers.  
Q.5. What are the raw materials required for the formation of Dacron? Give two uses of this polymer.  
Q.6. How is high density polyethylene (HDP) prepared?  
Q.7. Define vulcanization. What is its importance?  
Q.8. Write the structures of the monomers of melamine formaldehyde resin.  

SECTION C  
Attempt any Two:                                         [06]  
Q.9. Give two examples of elastomers. Write a note on PHBV polymer.   
Q.10. How is Nylon 6,6 prepared? Give its properties and uses.  
Q.11. i. Define homopolymers.   
 ii. Complete the following table:  

Polymers Polyethylene Buna-S Polyisobutylene Nylon 6 Terylene Nylon-6,6 
Type Homopolymer --- --- --- Copolymer ---  

SECTION D  
Attempt any One:                                                            [04]  
Q.12. i. Draw the structure of the following polymers: 
 a.  Glyptal                 b.  Urea-formaldehyde resin 
 ii. Give two examples of semisynthetic polymers.  
 iii. Define condensation polymerization.  
Q.13. Write the mechanism involved during the preparation of chain growth polymer.  
 

R

R

R

Download the answers of the Topic Test by 
scanning the given Q.R. Code. 
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